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INTRODUCTION

On January 17, 1997, the staff of the Joint Committee on Tax-
ation (“JCT staff”) hosted a symposium entitled “Modeling the Mac-
roeconomic Consequences of Tax Policy.” This symposium pre-
sented the results of a year-long modeling experiment by econo-
mists noted for their work in developing models of the U.S. econ-
omy. The purpose of this experiment was to explore the predictions
of & variety of models regarding the macroeconomic feedback effects
of major changes in the U.S. tax code with a focus on evaluating
the feasibility of using these types of results to enhance the U.S.
budgeting process.

The modeling experiment focused on two generic proposals to re-
structure the U.S. income tax system: (1) a broad-based unified in-
come tax, and (2) a broad-based consumption tax. Several modelers
ran multiple simulations of these proposals to examine the effects
of transition rules, monetary policy, and international capital flows
on the analysis.

The participants in the modeling project are recognized for their
work in this area and were drawn from the academic, commercial,
and government sectors. The modeling participants were:

Roger E. Brinner, Executive Director, DRI Inc./McGraw-Hill
Eric Engen, Senior Economist, Federal Reserve Board of Gov-
ernors
Jane G. Gravelle, Senior Specialist in Economics Policy, Congres-
sional Research Service

Dale W. Jorgenson, Professor of Economics, Harvard University

Laurence J. Kotlikoff, Professor of Economics, Boston University

Joel L. Prakken, Chairman, Macroeconomic Advisers, LLC

Gary Robbins, President, Fiscal Associates, Inc.

Digrf%f-e Lim Rogers, Principal Tax Analyst, Congressional Budget

ice

Kent Smetters, Associate Analyst, Congressional Budget Office

Jan Walliser, Assistant Analyst, Congressional Budget Office

Peter J. Wilcoxen, Assistant Professor of Economics, University
. of Texas, Austin .

John G. Wilkins, Principal, Coopers & Lybrand, LLC

This pamphlet! describes the modeling project, presents JCT
staff observations on the tax model simulation results and possible
future use of macroeconomic tax models, and includes the sympo-
sium papers submitted by the modelers and two discussants? and

1This pamphlet may be cited as follows: Joint Committee on Taxation, Joint Comumittee on
%‘gggtzon Tux Modeling Project and 1997 Tax Symposium Papers {(JC5-21-97), November 20,

2 Discussants were Charles L. Ballard, Professor of Economies, Michigan State University; and
David Reifschneider, Chief of Macroeconomic and Quantitative Studies, Federal Reserve Board,
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the comments of the four JCT Revenue Estimating Advisory Board
members 3 who participated in the symposium.

3Michael J. Boskin, Professor of Economics, Stanford University and the Hoover Institute;
Robert D. Reischauer, Senior Fellow, the Brookings Institution; Harvey S. Rosen, Professor of
Economics, Princeton University; and Joel Slemrod, Professor of Economics, University of Michi-
gan.



I. OVERVIEW

Role of the Joint Committee on Taxation in the budget
process b

As set forth in section 8022 of the Internal Revenue Code of
19886, one of the duties of the Joint Committee on. Taxation (“JCT™
is to investigate the operation and effects of the Federal system of
internal revenue taxes. A second mandate established in supple-
mentary budget process legislation to the Congressional Budget
and Impoundmenti Control Act of 1974 is that the JCT be the ex-
clusive provider of revenue estimates to Congress of tax legislation
“enacted or considered.” The Congressional Budget Office (“CBO”)
reports those estimates to the relevant committees, including the
House and Senate Budget Committees, for the purpose of helping
them determine Budget Act points of order.* Budget rule deter-
minations require yearly, “point” (single measure), revenue esti-
mates within the time frame or “window” for which budget projec-
tions are required. ' - S

Review and updating role

In accordance with these duties, the JCT staff continuously re-
views and updates its methodologies for estimating the revenue im-
plications of proposed tax law changes. Included in this process is
the consideration of economic behaviors that can significantly affect
Federal revenues. The scope of these behavioral factors generally
has been limited to microeconomic effects in the JCT analysis. Ex-
amples include an acceleration of capital gains realizations in re-
sponse to reductions in capital gains tax rates, and increases in
consumption of gasoline in response to a reduction in the motor
fuels tax. _ ' ' ' .

The JCT has not, in general, included economic effects that re-
late to the overall macroeconomy—known as macroeconomic ef-
fects. Macroeconomic effects include: changes in gross domestic
product (“GDP”) which can affect the size of various tax bases such
as for income and indirect business taxes; changes in interest rates =
resulting from changes in the supply and demand for credit which
can change the shares of earned and unearned income within na-
tional income, the net flow of interest, dividends, and traded goods
from abroad, and the flow of government interest payments to the
private sector; and changes in employment and inflation which can
affect payroll receipts and tax brackets.5 The rationale for this lim-

ited scope is twofold: (1) the majority of the provisions considered '

4The JCT’s budgetary role as established in section 201 of the Congressional Budget Act is
as follows: “For the p ses of revenue legislation which is income, estate and gift, excise, and
payroll taxes (i.e., Social Security), considered or enacted in any session of Congress, the Con-
gressional Budget Office shall use exclusively during that session of Congress revenue estimates
provided to it by the Joint Committee on Taxation.” ]

5 Also, these macroeconomic imtﬁacts may affect governiment spending such as entitlement pay-
ments, but these are not within the purview of the JCT. -

(3)
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by the JCT staff are narrowly constructed and are unlikely to have
measurable macroeconomic effects; and (2) there has been substan-
tial uncertainty about the magnitude, and on occasion the direc-
tion, of macroeconomic effects of more broadly designed policy
changes in the first few years after enactment.6

Recently, however, there has been increased interest in major tax
restructuring proposals. In addition, the JCT staff has been asked
for revenue estimates covering an extended budget period. Both of
these developments have helped to raise interest in incorporating
macroeconomic effects in budget and revenue analysis.

In January 1995, the issue of whether the JCT's estimating
methodology should be revised to include macroeconomic aggre-
gates was the subject of a joint hearing of the House and Senate
Budget Committees.” The consensus of the expert economists at
the hearing was that economists have not yet developed models of
the economy that can predict the timing and magnitude of macro-
economic effects with enough accuracy to justify including them in
revenue estimates. It was generally agreed that it would be inad-
visable to try to incorporate macroeconomic effects into revenue es-
timates without further study and experimentation.

As part of its review and updating roles, the JCT announced
plans in the spring of 1995 to make further explorations of the fea-
sibility of incorporating maecroeconomic effects in revenue esti-
mates. In a May 18, 1995 letter to the Chairmen of the House
Committee on Ways and Means and Senate Committee on Finance,
the JCT Chief of Staff announced a number of initiatives. In par-
ticular, the JCT staff would secure access to various outside macro-
economic models to assess their usefulness in performing macro-
economic analysis of tax law change. (A copy of the letter to the
Chairman of the House Committee on Ways and Means appears in
Appendix A; an identical letter was sent to the Chairman of the
Senate Committee on Finance.) This pamphlet reports on one step
in this process, in which outside researchers were asked to apply
their models to two generic tax restructuring proposals, and to re-
port their findings as they relate to budget scoring matters.

¢8ee Joint Committee on Taxation, Discussion of Revenue Estimation Methodology and Proe-
ess (JCS-14-92), August 13, 1992,

7 See Joint Committee on Taxation, Methodology and Issues in the Revenue Estimating Process
(JCX~2-95), January 23, 1995,



II. THE MODELING PROJECT
A. Project Design

Revenue estimates are projections of the change in receipts to
the Federal Government due to proposed tax law changes. Revenue
estimates provided to Members of Congress by the JCT staff are
used in the budget process to gauge the compliance of proposed tax
legislation with yearly revenue targets set forth by Congress as
part of its budget resolution process. The JCT staff designed the
modeling project described in this pamphlet to advance the under-
standing of the potential accuracy and speed with which estimates
of the macroeconomic effects of tax policy changes can be produced.

In April 1996, the JCT staff invited a group of academic, com-
mercial, and government economists to participate (pro bono) in the
modeling project.® Participants included Roger E. Brinner, DRV
McGraw-Hill (“DRI”); Eric Engen (“E—~G”), Federal Reserve Board
of Governors; Jane G. Gravelle, Congressional Research Service
(“Gravelle”); Dale W. Jorgenson, Harvard Univesity (“J-W”); Lau-
rence J. Kotlikoff, Boston University (“AKSW”); Joel L. Prakken,
Marcroeconomic Advisers (“MA”); Gary Robbins, Fiscal Associates
(“Robbins”); Diane Lim Rogers, CBO (“F-R”); Kent Smetters, CBO
(“AKSW”); Peter J. Wilcoxen, University of Texas (“J-W”); Jan
ngllilsgr, CBO (“AKSW™); and John G. Wilkins, Coopers & Lybrand
(“ 1M,

The goal of the project was to identify sources of variation in pre-
dicting the effects of a major change in tax policy on the level of
national output and on other macroeconomic variables. Most of the
participants in this project had already used their models to simu-
late some form of consumption-based tax reform. They had in their
earlier work, of course, made their own assumptions about both the
exact nature of the tax restructuring and the accompanying fiscal
and monetary environment. In order to isolate the similarities and
differences in results arising from the structures and assumptions
of the different models, JCT staff worked with participants to
standardize both the restructuring proposals to be simulated and
the accompanying fiscal and monetary “framework” assumptions.
This working group developed two generic tax restructuring propos-
als that could be simulated by all participants, along with several
variations from these proposals that several sub-groups could also
estimate (described in detail below in “IL. B. Income Tax Restruc-
turing Proposals”). In addition, the JCT staif and the participants
agreed on a set of common assumptions about the paths of State
and local and Federal Government spending, monetary policy, and
government deficits (described in detail below in “II. C. Common

8 Biographical summaries for those miodelers who participated in the JCT Téx_ Sympoéiu:ﬁ ap-

pear in Appendix B,
(5)
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Framework Assumptions”) to be followed, as closely as possible, in
all the simulations.

JCT staff and the modelers met three times to define the propos-
als, to formulate a framework for the simulations, and to discuss
preliminary results. The working group also developed prototype
tables for displaying the results of the different simulations in a
common format, in order to facilitate cross-model comparisons. In
general, the output of the simulations reported the effects of the
tax restructuring proposals on levels of national production (GDP),
investment, capital stock, employment, wages, and interest rates
that were projected to result from the implementation of the tax
proposals. These effects, a subset of which are summarized in ta-
bles appearing in Part IV, are reported as changes in the level of
these variables relative to their projections under a current law
“baseline” economy. _

The work culminated in a JCT Tax Symposium on January 17,
1997, which was open to the public. A paper reporting key model
features and highlighting simulation results was presented by each
modeling group. Two economists who had not been involved in the
modeling project, but who are knowledgeable about the types of
simulations being done, were invited to comment on the results
presented by the participants. In addition, four economists who are
members of the JCT Revenue Estimating Advisory Board con-
ducted a panel discussion of the lessons of this project for incor-
porating macroeconomic effects in revenue estimating. Part VI of
this pamphlet contains the papers presented by the participants
and discussants, as well as transcripts of the remarks by the JCT
Advisory Board mem:bers. L

B. Income Tax Restructuring Proposals

Modeling participants agreed to simulate two types of tax re-
structuring proposals: a broad-based unified income tax and a con-
sumption tax. Depending on modeling capabilities, the participants
could simulate the consumption tax as either a value-added tax
(“VAT”) or as a consumption-based “flat” tax. This choice was pro-
vided in order to minimize the burden on participants whose mod-
els had not been originally configured to simulate one or the other
of the consumption tax proposals. The two variations were designed
to have economically equivalent tax bases. The proposals were as-
sumed to become effective beginning January 1, 1997. Simulations
were to be extended into the future for 10 to 50 years, depending
on the capability of the model. '
1. Unified income tax = = R e

The unified income tax proposal includes three types of change
to the tax code: (1) integrating the corporate and individual income
taxes; (2) broadening the tax base; and (3) flattening the individual
income tax rate schedules. SEe et e e

The corporate and individual income tax systems is integrated by
repealing the taxation of dividend income and excluding from cap-
ital gains the pro rata share of retained éarnings’in the taxable in-
come of corporate stockholders. This insures that corporate income
is treated the same as other income by the tax system (i.e., subject
to only one level of tax).
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The tax base is broadened by (1) repealing all personal itemized
deductions and personal tax credits, and replacing them with a tax
credit calculated as the product of the calculated flat rate and the
taxpayer’s tax credit base;® and (2) eliminating present-law deduc-
tions and exclusions for non-wage compensation, including em-
ployer-paid contributions for health insurance, pension plans,
Keogh, and section 401(k) plans, life insurance, parking, meals, and
contributions to payroll tax, as well as employee contributions to
iridividua.l retirement arrangements (“IRAs”) and section 401k}
plans. : :

The tax rate schedule is “flattened” by levying a single tax rate
on all taxable income of both individuals and corporations. The tax
rate is generated in the simulations to maintain a path of govern-
rgnint spending and deficits outlined in the fiscal assumptions

elow, : -

2. Consumption-based tax

Both consumption tax alternatives replace the present-law indi-
vidual and corporate income tax systems. The consumption tax al-
ternatives provide the same special tax credit to individuals that
is provided for the unified income tax proposal described above, ex-
cept, of course, that the credit rate is set equal to the tax rate de-
rived in the consumption tax simulations. L _

The first consumption tax alternative imposes a subtraction-
method VAT on the excess of the value of sales of goods and serv-
ices over certain business expenses for domestic businesses enter-
prises. Eligible expenses include the cost of business inputs from
other enterprises, including purchages of property (specifically, tan-
gible capital investments excluding land), and a carryforward of net
operating losses (“NOLs”) generated on or after the effective date
for the new tax system. No deduction is allowed for employee com-
pensation or interest expense. No interest accrues on NOL
carryforwards. The VAT is applied to sales to non-profits and gov-
ernments. This proposal also imposes a special tax assessment, at
the VAT rate, on the compensation paid by State and local govern-
ments, and non-profit institutions.10

The second consumption tax alternative, the consumption-based
flat tax, in theory, falls on the same base as the VAT. The cnly dif-
ference between the two forms is that under the flat tax, wages
paid are deductible by the employer and taxable to the wage earner
at the flat rate. As under the unified income tax and the VAT, non-
wage compensation is not deductible by the employer. Compensa-
tion paid by non-profits and government entities is subject.to the
special assessment described above.12 . N

9The tax c¢redit base is the smaller of the individual taxpayer’s wages and self-employment
earnings or $10,000 plus $5,000 for each dependent of the taxpayer (the present-law rule provid-
ing that a dependent could not claimed by more than one taxpayer would be retained). Thus,
a married couple is comprised of two individuals taxpayers and therefore, could have a tax cred-
it base of up to $20,000, plus $5,000 for each dependent. :

10 The Federal Government also would be subject to this tax in theory, although here the tax
would represent both a receipt and an expenditure of equal magnitude, and would, therefore,
not have any net budget effect. . .

11 The ability of businesses to use the full value of their expensing deduction differs substan-
tially between the flat tax and the VAT, Under the VAT, the tax base of each taxable establish-
ment is substantially greater than its flat tax counterpart because the business-level tax base
would include the full amount of value added by labor which, under the flat tax is taxed on

Continued
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.To ensure, for comparison purposes, that the tax bases of the al-
ternative consumption taxes conform with each other as much as
possible, certain elements of the two consumption taxes are as-
sumed to be identical. For example, both versions would impose a
border tax on imports and exclude exports from taxation, an ap-
proach that is often applied in VAT proposals but is not typically
applied in flat tax proposals. Both assume the same standard in-
come tax credit system, a typical component of flat taxes but un-
usual for VAT systems: As a consequence, neither proposal matches
any existing legislative proposal.

3. Transition relief o ..

Without transition relief, major tax proposals may have large
disruptive macroeconomic effects during the tramsition from one
tax system to the next. For example, a switch to a consumption tax
would end depreciation deductions for capital in existence prior to
the tax law change (“existing” capital), and consequently would
raise the tax burden on owners of this capital. Thus, transition re-
lief for those most heavily burdened by a tax law change often is
incorporated in actual tax restructuring legislation. Transition re-
lief, however, can slow the effects of the proposed tax change and
delay and reduce the macroeconomic impacts. Because of the im-
portance and likelihood of transition relief, several participants ran
consumption tax simulations with and without transition relief to
provide information about the short- and long-run consequences of
including transition relief in tax restructuring. g .

In the interest of promoting uniformity in assumptions, JCT staff
provided a common set of proposals for transition relief: (1)
present-law depreciation deductions for existing investments are
retained; (2) deductions for NOL carryforwards that pre-date 1997
are retained; and (3) certain interest payments retain their
present-law tax treatment.1?2 Several participants were unable to
incorporate this type of transition relief in their models and instead
simulated a fax on wages only which approximates the exemption
of all existing capital from taxation, a more generous transition
rule. :

C. Common Framework Assumptions

Where possible, participants followed a common set of assump-
tions designed by the JCT staff and participants about the levels
and paths of government spending, the deficit, monetary policy,
and tax rates, as described below. In many cases, deviations from
the common assumptions were assessed to have little substantive
effect on the outcomes of the simulations. However, for some, it
was determined that the deviations could have a significant impact

on the magnitude of the final results.

a personal basis. The result is that the flat tax gives rise to a substantially larger amount of
new NOLs compared with the VAT. However, most of the simulation models in the JOT groject
did not attempt to simulate the role of NOLs on a going-forward basis. This omission has at
least two effects on the flat tax simulations: (1) the simulated tax base tends to be understated;
and (2) the cost of capital tends to be understated because delayed use of an NOL is an implicit
inereasge in the cost oF capital when NOL carryovers do not acerue interest.

12 Under this rule, interest expense would continue to be deductible and interést income would
continue to be taxable to the recipient for interests payments on any underlying debt instrument
that was issued prior to January 1, 1997,
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Assumptions for Federal taxes and outlays

JCT staff requested that, for the period from 1996 through 2005,
modelers replicate present -law baseline deficits and government
outlays projected by the CBO in The Economic and Budget Outlook
Update, published in August 1995. For years subsequent to 2005,
both government outlays as a percentage of GDP and the deficit as
a percentage of GDP were to be held constant at their 2005 levels.

While most of the models were calibrated to the National Income
and Product Accounts (“NIPA”), which include measures of govern-
ment activity, several models used indexes especially created for
the model and did not have the ability to incorporate an explicit
government deficit. Models that were not capable of matching the
CBO projections attempted to maintain the relationship between
the GDP, government spending, and the deficit in roughly the pro-
portions used in the referenced CBO forecast. This would substan-
tially control for variations due to differing assumptions about gov-
ernment fiscal policy. Even for those models that required a bal-
anced budget assumption, the key assumption was that the real
deficit remain unchanged between the present -law baseline simula-
tion and the tax policy simulations.

Tax rate determination

The tax rates for the alternative restructurmg proposals were not
provided by the JCT staff, but are endogenous to the simulations;
they are set to maintain “deficit neutrality” relative to present law.
That is, it was assumed that the Federal Government provides the
same levels of real services plus real transfers that are provided in
the present-law baseline, and that real tax revenues are just suffi-
cient to fund these expenditures less the present-law deficit, ad-
justed for inflation. This was done in order to distinguish the mac-
roeconomic effects of tax policy changes from those due to a change
in the deficit. .

Note that tax revenues here include the payroll tax; any increase
in aggregate wages due to either higher wage rates or more hours
worked will directly increase the tax base for the payroll tax. As
a result, the deficit-neutral rate for the replacement tax will be
lower because of any additional revenues raised by the payroll tax.
This effect was significant in many of the simulations.

Unlike other Federal outlays, it is anticipated that the real inter-
est expense of servicing the Federal debt will fluctuate in the re-
structuring simulations, not because of changes in the deficit, but
because of changes in the interest rate applied to the Federal debt.
For example, if tax restructuring reduces interest rates, then the
tax rate in each year is lowered to offset for the induced savings
in Federal interest outlays.

Over the span of the projection period, tax rates are adjusted to
retain this deficit neutrality roughly on a year-to-year basis. How-
ever, to allow for possible significant fluctuations in revenues dur-
ing the first five years after tax restructuring, budget neutrality
could be relaxed to achieve cumulative budget neutrality by the
end of the fifth year. It was expected that such fluctuations would
be likely to occur in the models (C-L, DRI, MA) that incorporated
demand fluctuations in their simulations. This phenomenon proved
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to have substantial influence on the short-run results of these mod-
els. (See Part II. D. for a discussion of the design of these models.)

State and local taxes

Because the simulations were intended to model the incremental
effects of Federal tax changes, JCT staff initially asked the mod-
elers to assume that State and local tax systems would not be
~changed to mirror changes in the Federal tax structure. To comply
with this assumption as well as to neutralize the macroeconomic
impacts of State and local taxation and expenditure policy, mod-
elers forced their simulated State and local sectors to maintain the
same fiscal surpluses as in their baseline projections by adjusting
State and local spending and revenues. In particular, they adjusted
to a changing revenue base by changing outlays and/or all taxes
and fees proportionately. As with the Federal deficit targets, State
and local surplus targets were adjusted to retain this surplus neu-
trality roughly on a year-to-year basis. To allow for possible signifi-
cant fluctuations in GDP during the first five years after tax re-
structuring, this surplus neutrality could also be relaxed to achieve
cumulative neutrality by the end of the fifth year.

However, the F-R and J-W did not have separate sectors for
State and local governments and they were unable to follow this
assumption. To the extent that lower tax rates induce significant
behavioral responses within these models, the lowering of rates in
the State and local sector may significantly overstate the mag-
nitude of the economic consequences that are attributable to the
Federal tax restructuring alone.13

Monetary policy

The modelers assumed that, both under the present-law baseline
and under the proposals, the Federal Reserve Board (“Fed”) pur-
sues a policy of stabilizing unemployment at the lowest rate that
is consistent with price stability. This assumption was specified to
minimize the effects of short-term demand disruptions. It is rel-
evant only to the three models in which unemployment is allowed
to vary. In these models, Fed attempts to stabilize unemployment
did not completely eliminate short-run economic unemployment
fluctuations. For those models that incorporated such fluctuations,
the JCT staff asked for separate simulations showing the effects of
ghlanging monetary policy reaction regimes aimed at achieving sta-

ilization.

Role of the rest of the world

The response of international capital flows may significantly af-
fect the timing and amount of domestic savings and investment
that result from changes in the U.S. tax system. It was apparent
during working group meetings that there was little agreement
among participants as to what this response is likely to be, and
even less ability to vary assumptions about this response within
many of the models. With the exception of MA and DRI, the models

13 Several participants, including those who modeled only one government sector, maintained
that significant Federal tax reform would by necessity engender significant State and local re-
form, and therefore modeling changes in both would yield a more accurate projection of economic
consequences. :
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had the capability of portraying the U.S. either as a totally closed
economy (with no net international capital flows, or no net change
in international capital flows), or as a small, open economy in
which capital flows adjust to equilibrate foreign and domestic inter-
est rates. (MA and DRI use a reduced-form empirical representa-
tion between the two extremes.) Neither of these paradigms rep-
resents a very accurate description of the U.S. economy. Since some
of the models (Robbins, Gravelle, E~G) were able to run simula-
tions using both paradigms, this variation was left as an open as-
sumption, with those who could run simulations both ways encour-
aged to do so. : o

Announcement effects

In order to simplify the modeling exercise, the simulations as-
sume that the tax restructuring is enacted and become effective on
January 1, 1997, and that economic agents would be unable to an-
ticipate that such a restructuring would occur. Thus, the simula-
tion exercise does not reflect any changes'in economic behavior in
anticipation of tax restructuring. Neither the JCT staff nor the
modelers expect that it would be reasonable to make such an as-
sumption in providing a revenue estimate of an actual legislative
proposal. ' ' '

Compliance

Both the present-law tax system and a restructured tax system
can be expected to fall short of full compliance with the tax code.
Although some proponents of tax restructuring predict that compli-
ance would improve under a consumption-based tax system, others
contend that it could become worse.” For purposes of abstracting
from this issue, participants agreed to assume no change in compli-
ance rates under the proposal simulations relative to the present-
law baseline. '

D. Participants’ Models
Participation in the project _

In selecting participants for the modeling project, JCT staff iden-
tified a number of groups of economists who were known to be ac-
tive in the modeling of the national economy for purposes of ana-
lyzing the macroeconomic effects of tax policy. Among these, rep-
resentatives of several types of models were sought out to ensure
a breadth of analysis. o _ REERER
Neoclassical growth models (Gravelle, Robbins)

Neoclassical Ethh models are based on a series of equations
specifying the determinants of supply (amount produced) of goods
and services and demand (quantity purchased) for this output. Sup-
ply is determined by production technology and the availability
(cost) of the factors of production, labor and capital. The supply and
demand equations include assumed behavioral elasticities which
the modelers choose based on their findings from empirical studies
in the economic literature. Prices adjust such that demand always
equals supply. Thus, even in the short run, the result is that sup-
ply determines the amount of output, and demand determines the
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" nominal price level. These models are useful in analyzing the sup-
ply-side effects of disturbances to the economy, but provide no in-
formation about the time path of demand adjustment because labor
and capital are always assumed to be fully employed. Policy
changes move the economy from the existing market equlhbnum to
a new market equilibrium.

Econometric forecasting models (C-L, DRI, MA)

Econometric forecasting models are built on a similar long-run
neoclassical growth structure of supply and demand equations.
They are designed, however, to predict the short-run demand ad-
justment path to the new neoclassical equilibrium in response to a
policy change that disrupts the old equilibrium. They model
changes in demand for a fairly disaggregated array of products,
based on recent history of observed relationships between incomes,
prices, and demand for these sectors. Because changes in the
.money supply have a large effect on these relationships, these mod-
els incorporate monetary policy assumptions. This is the only class
of models that provides a short-run, disequilibrium analysis of the
reaction of macroeconomic aggregates to tax policy. In the short
run, projected changes in aggregate demand can overshadow sup-
ply responses in these models.

Intertemporal models (AKSW, E-G, J-W, F-R)

Intertemporal models come from the neoclassical growth tradi-
tion, but they start from a more theoretically pure set of assump-
tions, deriving their demand and supply equations from underlying
equations that describe how consumers make consumption deci-
sions (“maximize utility”) and how firms make production decisions
(“maximize profits”). This perspective allows them to model how
households and firms make decisions involving trade-offs between
present and future actions. The participants in the JCT project use
two different approaches to model this trade-off. J-W uses infi-
nitely-lived representative agents who make decisions based on the
present discounted value calculations of relevant variables over an
infinite time-horizon. AKSW, E-G, and F-R models use overlap-
ping generations of decision-makers who make their intertemporal
decisions with the knowledge that they have finite lives and may
or may not want to make bequests to future generations. Like neo-
classical growth models, these models provide much information
about long-run macroeconomic effects rooted in determinants of
supply, but provide little information about the adjustment path
because they move from equilibrium to equilibrium. Figure 1 pro-
vides a brief summary of the major characteristics of each model.

oA PR ceae T . - e - e




FIGURE 1

BREEF MODEL DESCRIPTIONS

Model Fullerton-Ragers Auerbach-Kotlikotf-Smetters-Walliser Engen-Gale
{Presenter) - {Diane Lim Rogers} {Kent Smetters, Jan Walkiser} (Eric Engen}
Model type Computable General Equilibrium Cemputable Gengral Equilibrium Computable General Equilibrium

jifecycle with exogenous bequests; Efacycle with bequest motives; lifecycle with uncertain bequests;
myapic expectations perfect foresight myopic expectations
Household Lator supply and consumption Labor supply and censumption Labor supply and consumplion
Sector decisions separately modeled lor 12 decisions separately medelad for 12 - decisions separately modeled for
income classes and 60 age income classes and 55 age 3,000 lifetime incorne realizations
calegories categories (with random companent) and 70
age categoties; discrete cholce of
warkino work
Business Production decisichs made by 18 Praduction decisions made by one Production decisions mada by cne
Sectar . industries, 2 business entity types, aggregate producer; average aggregate producer, average
and & input categories marginal tax rate based cn marginal tax rate based ¢n
disaggregated mode! of present Jaw disaggregated model of present lav
economy acononty
Goverrwnent No separation between Federal, state Federal, state and tocal taxes Federal, state and local taxes
Sector & local taxes Govemment spending separately modeled; interest separately modeled; deficityGDP and

and deficis in simulations track
baseline fevels

payment on Governmen! debt, and
amount of Government spending in
simufations track bageline levels

Goverament spending/GDP constant
in simulations, baseline

Other Ecanomic -
Assumptions .

Fudl employment equilibrium (ho
demand-sida effects, no monetary
sector). no change in net
international capitat flows

Full employment equilibrium (no
demand-side effects, no monetary
sector); na change in net
international capital flows.

- Fulf employment equﬂibril.lm no

demand-side effecls, no monetary
sector); consumption tax modeled
both with small opan econamy
(international capital flows change to
equalize before-tax rates of return}
assumplions angd closed economy
assumptions

g1



FIGURE t (contlinued)}

BRIEF MODEL DESCRIPTIONS

Jorgenson-Wilcoxen

Model Gravelle Fiscal Asscciates, Inc,
{Presenter) {Jane Gravelle) {Gary Robbins) {Peter Witcoxan)
Model type Neoclassical growth; full employment Neoclassical growth; full employment Computable General Equilibrium
aquilisrium (no demand-sida gquilibrium {no demand-side infinitely lived; perfect foresight
flects); adaptive expectations effects); adaptive expectations
Household Consumplion and fabar supply Consumption and labor supply Cne aggregate household makes labar
Sector decisfons made by 6 income decisions made by one aggregate supply and savings decisions;
groups; 3 family size categories household; 165 average marginal tax consumption allocation acrass goods
rates determined from 165 based on 672 households distinguished
househeld typas by income, family size, race, and
geographic variables
Business One aggregate production sector ; One aggregate production seclor; Preduction decisions made by 35
Sector average marginal tax rate on capital average marginal tax rate from 72 industries; 2 business anlity types
reflects current law corporate tax and - industries; 46 inputs; 2 busingss short and long run horizons
business tax deductions, and entity types
" housing dedictions
Government Federal, state and local taxes Federal, state and local taxes N6 separation between Federal, state
Sector separately modeled; Govemment separately modeled; Government & local taxes deficit'GDP and

spending and deficits in
simulations track baseline levels

spending and deficits in simulations
track baseline levels

Govermnment spending/GDP constant
in simulations, baseline

Other Economic
Assumptions

No monetary sector; consumption
tax modeled both with closed
economy and small cpen economy
(international capitat flows change
to equalize bofore-tax rates of
retum) asstmptions -

No menetary sector; international
capital flows adjust to equalize after-
tax rates of retumn unified income tax
modeled both with rate of retum
equalization and closed economy
assumptions

Full employment equilibrium (no
demand-side effects, no monestary
sector); no change in net
international capital flows; real goods
flows change according to changes
in exchange rates

A



FIGURE 1 (¢ontinced)

BRIEF MODEL BESCRIPTIONS
Mode! Macroeconomic Advisers, LLC DRUMcGraw Hill, Inc Coopers & Lybrand, LLC
{Presenter) {Joel Prakken) " {Roger Brinner) {John Wilkins)
Model type Neoclassical growth unemployment Neoclassical growth unemployment Neociassical growth unemployment
rate allowed to fluctuate; demand rate allowed to fluctuate; demand rate allowed 1o fluctuate; demand
effects modeled; adaptive effects mogeled; blended effects madeled; adaptive
N " expectations forward-looking and adaptive expectalions
. expeciations
Household Consumption determined by Consumption determined by Gonsumption decisions made by 20
Sector aggregate househald based on 8 aggregate household; labor supply income groups, and 6 family size
age groups; labor supply determined determined by 3 age groups, gender, groups. Labor supply decision from
by 8 age groups and gender tamily size one aggregate supplier of labor;
. average marginal tax rates based on
a database of 250,000 individual
income tax refums and other
household financial data
Business Production decisions by 1 non-farm Production decisions made by 72 Production decisicns made by 51
Sector business sector; government, farms, industries producing 19 consumption industries, and 12 types of business
and housing separately modeled; items, 8 invesiment items, 9 export entities based on inputfoutput data
and non-profits and households items, and govemment purchases; average marginal tax rates based on
pased on cyclically adjusted inputfout large database of corporate income
data tax retumns :
Government Federal, state and iocal govemmants Federal, state and local taxes Federal, state and local taxes
separately modeled; deficiVGDP held separately medeled; real separately modeled; Government

Sector

constant over long run; path.of real

. Federal Government expenditure’

(exciuding interest} in simulations’

"tracks levels in baseline

Govemrmeni spending and full
employraent deficits in simulations
rack baseline levels

spending and {ull employment
deficits in simulations track baseline
levels

" Qther Economic

Assumptions

Unemployment rate allowed to
fluciuate; akternate simulations
conducted for different monetary
policies; international capital and real
goods flows fluctuate with exchange
rate and interest rate changes
(results in short-run outfiow of foreign
capital, long-run inflow}

Unemployment rate allowed to
tuctuate; altemate simulations
conducted for different monetary
policies; international capital and real
goods flows fluctuate with exchange
rate and interest rate changes
{results in shori-run outflow of foreign
capital, long-rur inflow)

Unemployment rate allowed to
fluctuate; monetary poiicy targets full

" employrment international capitat and

real goods flows fluctuate with
exchange rate and interest rate

" -changes (results in short-rur outflow
. of foreign capital, tong-run inflow)

a1



III. JCT SYMPOSIUM

The JCT symposium comprised presentations by the modelers
and comments from additional discussants, followed by views from
several members of the JCT’s Revenue Estimating Advisory Board
(the “Advisory Board”). The major purpose of the symposium was
to illuminate the current state of the art of macroeconomic tax pol-
icy modeling in general, with a secondary focus on the modeling of
major tax system restructuring. Each of the papers by the modelers
describes the structure of their models and the model predictions
for the effects of various types of tax restructuring on the economy.
The papers by the discussants, and the comments by members of
the JCT Advisory Board, in contrast, draw from the information in
these papers to analyze the contributions these models can make
to the forecasting of the macroeconomic effects of tax proposals.

The modelers were divided into two panels. The first panel in-
cluded the authors of the four intertemporal models. A discussion
of the results of this panel was then provided by Professor Charles
Ballard.i4 The remaining modelers presented their findings in a
panel with a followup discussion by Dr. David Reifschneider.25 The
discussants critiqued the models with an emphasis on the following
issues:

» the relative strengths of existing modeling technology in
making short-run versus long-run predictions;

s the level of uncertainty associated with sensitivity of
model results to key behavioral assumptions; and

» the suitability of models for evaluating macroeconomic re-
sponses to more limited tax change proposals.

Following presentation of the symposium papers, Professor Mi-
chael J. Boskin, Dr. Robert D. Reischauer, Professor Harvey S.
Rosen, and Professor Joel Slemrod-—all members of the JCT’s Reve-
nue KEstimating Advisory Board—provided their views on the
project. They were asked to comment on the implications of the
modelers’ results with regard to the future of dynamic revenue esti-
mating. Their discussion centered on the following topics:

e the feasibility of incorporating macroeconomic effects in
year-by-year revenue estimates;

o the feasibility of developing a rule for identifying types of
proposals for which maeroeconomie effects should be included;

¢ the feasibility of incorporating short-run disequilibrium ef-
fects in revenue estimates; and

¢ the prudence of incorporating macroeconomic effects in
r?fvenue estimates in isolation from direct and indirect outlay
effects.

i 1‘;Prof-;-ds.sm]-3 Charles L. Ballard, Michigan State University. Biographical material is presented
in Appendix B.

15Dy, David Reifschneider, Chief of Macroeconomic and Quantitative Studies, Federal Re-
search Board. Biographical material is presented in Appendix B.

(18)
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The written submissions to the JCT staff from the modelers and
discussants, and the comments of the participating Advisory Board
members are presented in Part VL.




IV. LESSONS FROM MODEL SIMULATION RESULTS

The primary purpose of this section, like that of the modeling
project as a whole, is to highlight inferences that may be drawn
from the papers presented in Part VI about the strengths and
weaknesses of existing macroeconomic models in their ability to
forecast the effects of tax policy. Section A briefly summmarizes the
range of results produced by the symposium participants. Section
B provides an analysis of the sources of differences and similarities
in these results. Section C concludes with some observations about
the implications of this analysis for revenue estimating.

A. Simulation Results

The interaction between tax policy and the economy is quite com-
plex. Consequently, it is necessary to examine the time paths of a
wide range of economic factors in each model in order to analyze
completely how each model simulates this interaction. Modelers
were asked to provide information about the time paths of such
variables as interest rates, absolute and relative prices, imports
and exports, changes in the taxable base and tax rates, and various
behavioral parameters, as well as to report on major economic out-
comes in the form of changes in the capital stock, the savings rate,
labor effort, and GDP. As evidenced by the wide disparity of re-
ported economic detail in each of the papers in Part VI, the models
have differing capacities to generate this level of detail.

Tables 1 through 5 provide a summary of some major results pro-
duced in the simulations by all nine modeling groups; specifically,
they show changes in GDP, the capital stock, labor effort (employ-
ment), and the domestic saving rate forecasted in each of the sim-
ulations.!'¢ Section B discusses some of the economic factors that
determine these changes within each model. The tables have been
organized to highlight areas of interest such as contrasts between
the consumption and unified income tax and between short-run,
and medium- and long-run results. They also highlight the impor-
tance of transition relief, monetary policy, and international capital
flows in the simulations. The following summarizes the tables and
some of the conclusions that can be drawn from them.

Medium- and long-run results (Table 1)

Table 1 compares the medium- and long-run results of the con-
sumption tax (both the VAT and the flat tax variations, depending
on the model) and the unified income tax.i7 For the consumption
tax proposals, the table shows that the effects on GDP are gen-

1sDRI figures in Tables 1-5 were revised after submission of their paper appearing in Part
VI. Consequently, the figures in Tables 1-5 may not agree with those in the DRI {Brinner)
paper.

17 Descriptions of the individual for DRI simulations and their results appear in the modelers’
submitted material in Part VL

(18)



19

erally positive over the medium and long run, although the mag-
nitude of these effects vary widely. One exception to the positive
results was reported in the DRI simulation of the VAT which pro-
duced a decrease in GDP over the medium term. =~ ° .
" From the medium- to long-run perspective, the consumption tax
produced a stronger positive growth effect than the unified income
tax for the models that ran both simulations. Except for one “low”
sensitivity simulation carried out by F-R and the DRI VAT simula-
tion, each model indicated that its consumption tax simulation pro-
duced results that were more positive than its unified income tax
counterpart. In fact, even the direction of the unified income tax
macroeconomic effects is not clear: some simulations led to a level
of GDP that was lower than the baseline level in the long run.”™

Short-term impacts (Table 2) -

Table 2 provides a comparison of short-run effects across models.
Of special note are the results of the macroeconomic forecasting
models—DRI, MA, and CL—which, unlike the other models, allow
for disturbances in aggregate demand by allowing for unémploy-
ment, and monetary policy considerations. Over the first few years
of the simulation, the transitory fluctuations in the demand for in-
vestment or consumption goods and services can dominate the
slower acting responses of capital or labor that may eventually lead
to increases in productivity and output capacity. This dominance
can produce short-run net effects that have the opposite sign of the
longer run effects. The results during the first few years are impor-
tant because they are integral to the five- or ten-year budget win-
dow for which budget scoring is presented. =~~~ 7 7

Compared to the longer-term results for the consumption tax,
shown in Table 1, the short-term effects are less consistent. DRI
and MA—two of the three disequilibrium models—forecast negative
GDP impacts in the short run for the consumption tax propoesal,
while all of the models that do not attempt to consider demand-side
issues forecast positive GDP effects. Suggesting the temporary na-
ture of these effects, the MA simulation and one of the DRI simula-
tions turn positive by the year 2005. The short-run unified income
tax effects continue to be mixed, as they were over the longer peri-
ods (see Tables 1 and 2), with some showing a positive impact and
others showing a negative impact.

Transition tax relief (Table 3)

Table 3 displays the effect of providing transition tax relief when
switching to the consumption tax. Modelers picked one of the two
transition methods described earlier. In most of the simulations
that address this issue, allowing a transition period delays, and in
some cases reduces, the macroeconomic benefits of the consumption
tax.

Alternative monetary policy (Table 4)

Table 4 demonstrates the importance of the Fed in assessing the
effects of major tax restructuring. The results show that plausible
alternative Fed reactions to the effects of tax law change can sig-
nificantly affect responses of the economy. In particular, Fed policy
assumptions which are more accommodative of initial price-level
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changes and, therefore, more stimulative to the economy early on
eventually significantly alter the longer run growth path of GDP.
In Table 4, the more accommodating Fed policies are labeled “Man-
aged Reserves” in the MA simulations, and are labeled “Generous
Fed Reaction” in the DRI simulations. More restrictive monetary
- reactions are reported to reduce substantially real GDP between
2005 and 2010 relative to their baseline Fed assumption in the DRI
results. For the MA results, the period between 2005 and 2010 con-
tinues to be a period of substantial fluctuation for both regimes,

International capital flows (Table 5)

Table 5 illustrates the effects of varying assumptions about the
flow of foreign capital into the U.S., which supplements U.S. sav-
ings in financing domestic investment. The results fluctuate signifi-
cantly, depending on assumptions about the openness of global cap-
ital markets and the substitutability of portfolio choices for both
domestic and foreign investors. Gravelle, Engen, and Robbins each
produced two simulations, one, of a closed economy and the other,
of a fully open economy. The first simulation from each modeler,
labeled “no net change in international capital flows,” assumes the
U.8. is a closed economy that relies on domestic savmg alone to fi-
nance investment and growth. The second simulation assumes the
free flow of capital across international borders. While the mag-
nitude of the results differ from model to model, comparison of the
two simulations from each model shows that the assumption of
freely flowing capital can increase the model’'s GDP response from
50 to 130 percent by 2010. While it is generally agreed that neither
assumption is wholly realistic for the U.S., the simulations provide
a sense of the influence that consideration of international capital
flows can have on estimates of tax law changes.



Table 1.—Simulation Results: Medium-Run and Long-Run

[Percent differences from current tax code baselinel]

Net change Consumption tax! Unified income tax2
Summary variables international -
capital flows 2005 2010 Long run 2005 2010 Long run
Real GDP:
Fullerton-Rogers—low? .....cccovvveneeas No s 3 N U 1.8
Fullerton-Rogers—high 4 No e i [ %% - J 3.8
‘Auerbach, Kotilkoff, Smetters & '

Walliser ...... SO No 4.0 5.0 7.6 —1.7 -2.1 —-3.0
Engen-Gale .. .occeererrerersenrerennceees No 1.8 2.1 2.4 -0.2 -0.3 —-0.5
Jorgenson-Wilcoxen ........cccveenicnnens No 3.6 3.3 3.3 1.6 1.4 1.3
Macroeconomic Advisers (transition

relief3) o Yes 14 1.3 53 SR
Robbins c.coveceeviiiieireeneesenesrccenenans Yes 16.4 169 .o 14.6 154 i -
DRI Inc./McGraw-Hill .....cccovveninnnns Yes AT v v =11 e e,
DRI Inc./McGraw-Hill{“VAT") ...... Yes —42 s e reee earereeaecesirs wrrrerernean i
Gravelle ... No . 0.7 1.0 3.7 0.6 0.7 1.8
Coopers & Lybrand ....... reeeeseessarnnes Yes L2 s e L1l s e

Capltal Stock: : ' ' : : S
Fullerton-Rogers—low3 .........ccoeeuue. NO e i B.2 s srseesnniesnn 5.4
Fullerton-Rogers—high 4 reerens No s sreriaenenes : 23.8 e v 11.8
Auerbach, Kotlikoff, Smetters & .

Walliser .....ccoceevvenisreecinenies SRTPRRSIN No 14,0 19.1 315 @ —42 -59 ~10.5
Engen-Gale ... No 7.0 7.6 - 9.8 0.7 -10 -1.6
Jorgenson-Wilcoxen ............ : No 0.9 0.6 . 0.3 2.0 -2.3 —-26
Macroeconomic Adv1sers (tranmtmn : e :

relief5) i e e Yes - 4.3 ‘ 48 132 s v e aseses
RobBINS rvvereeienireeeeccneenie e naen Yes .o 410 57.2 .- 38.8 48.6  ivrverrnens
DRI Ine./McGraw-Hill ... Yes ' 137 e s =18 i e

DRI Ine./McGraw-Hill{(*VAT”) ...... Yes : —0.7  ireenrieas l



Table 1.—Simulation Results: Medium-Run and Long-Run—Continued

[Percent differences from current tax code baseline]

Net change Consumption tax! Unified income tax ?
Summary variables international -
capital flows 2005 2010 Long run 2005 2010 Long run
Gravelle ... No 1.7 2.7 112 0.5 0.9 41
Coopers & Lybrand ........cecvvvcuneeeen. Yes L5 i e L1 s e
Labor Effort®

Fullerton-Rogers—low3 ......ccccveneenn. No s e =01 e e -0.1
Fullerton-Rogers—high4 .................. No s e 0.0 s e 0.3
Auerbach, Kotilkoff, Smetters & .

Y 57T U No 0.1
Engen-Gale .......cooirecireniennieecinnennns No 0.1
Jorgenson-Wilcoxen ........c.oceeerveennce. No 6.8
Macroeconomic Advisers {transition

relief®) .....cveiicinrreire e Yes ~0.3
Robbins .....ccvceccnvnniins Yes 4.2
DRI Inc./McGraw-Hill ............. . Yes 1.2
DRI Ine./McGraw-Hill—(*VAT”) ...... Yes —4.3
Gravelle .......irocmnrnnernrenrsnen No 0.2
Coopers & Lybrand .....cccvvverereveennne Yes 1.0

Saving Rate? :

Fullerton-Rogers—low ? .................... No s
Fullerton-Rogers—high 4 ........ccecoeue. Ne @ e
Auerbach, Kotlikoff, Smetters &

Walliser .....cocevrvernerecerennnne rreseaane No
Engen-Gale ........oocvvvvevervnerrsnsssenns No

Macroeconomic Advisers (transition
23 | ) ) TR Yes ~Q.
Robbing ....c.cecvvevveninenns rerarrarrereeraesrar Yes -3.

3.9
1.0
Jorgenson-Wilcoxen .........ccoveerrvrvenens No -1.0
0.2
3.7

44



DRI Ine/MeGraw-Hill ...oeoeevvevnnnns Yes

DRI Inc./McGraw-Hill—(“VAT” Yes einressrearnens
Gravelle ..., - No 0.3
Coopers & Lybrand ... Tes 0 =01 cererrceisvvremmenrenens — O e e
1(Consumption tax with income tax credit—bifurcated, “flat” consumption tax unless noted as a subtraction method value added tax

(“VAT™).

2 Unified income tax with income tax credit.

3 Assumes leisure-consumption (intratemporal) and intertemporal elasticities both are 0.15.

4 Assumes leisure-consumption (intratemporal) and intertemporal elasticities both are 0.50.

5Teansition relief allows retention of present law depreciation for existing investments, and of interest deductions and continued
deducation of pre-tax change NOL carry-forwards.

6 Generally represents hours worked or employment.

7Percentage point change in the net domestic saving rate.

ga



Table 2.—Simulation Results: Short-Term Effects

[Percent difference from current tax code baseline}

Net change Consumption tax! Unified income tax 2
Summary variables international
capital flows 1997 1998 1999 2000 2006 1997 1998 1999 2000 2005
Real GDP: .
Fullerton-Rogers—low 3 .................. No L2 s i e LB e s e
Fullerton-Rogers—high4 ................ No B8 it e s vean 8.6 i e e e
Auerbach, Kotlikoff, Smetters &
WALISLET ...ooveoeeesereerosooo No 1.2 1.7 2.1 24 40 -09 -10 -—-11 -12 -—-17%
Engen-Gale ......ccovuevevvniverercrrennnnn, No 08 11 1.3 14 18 00 00 00 —-01 —-02
Jorgenson-Wilcoxen ........... No 34 3.6 3.6 3.7 3.6 1.1 1.3 1.5 16 1.6

Macroeconomic Advisers (trans1-

tion relief %) Yes —-1.8 —-2.0 11 4.2 L4 i s s e
Robbins .....cccovvvveveveririreeeeereenne Yes 7.8 124 14,7 14.0 164 5.9 9.9 121 119 146
DRI Inc./MeGraw-Hill Yes -03 -12 -12 -08 47 -156 —-41 -51 ~-53 -—-1.1
DRI Ine./MeGraw-Hill (*VAT”) ...... Yes “23 =77 =112 =125 —4.2 s s e e
Gravelle .......ovvevivnieiniieeee s seeenns No .1 0.2 0.3 0.3 0.7 0.5 0.5 0.5 0.6 0.6
Coopers & Lybrand .........covvenun.... Yes 0.2 03 0.3 0.7 12 -02 02 04 05 1.1

Capital Stock: :
Fullerton-Rogers—low? .................. No 0.0 1t s eviees v 0.0 s s et e
Fullerton-Rogers—high4 ............... No Q0 it e e e 00 it it e,
Auerbach, Kotlikoff, Smetbers &

WAlliSEEr ..o No 1.9 3.8 5.5 72 140 -05 —10 —-15 —-20 —-42
Engen-Gale .......... cerveraeen No 14 29 4.1 53 70 -01 —-02 -03 -04 -0.7
Jorgenson-Wilcoxen No 0.8 08 0.7 0.8 09 -06 -10 -13 -15 —-20
Macroeconomic Advisers (transi- :

tion relief) .....iceiieeennnn, Yes =03 —12 —14 =02 43 s e e

ROBBING e Yes 77 129 177 212 332 80 710 120 148 958

¥a



DRI Inc./McGraw-Hill ...oooveereiiiiinnnns
DRI Ine/McGraw-Hill (“VAT") .....

Gravelle ........

Coopers & Lybrand ........ccooemsininns

Labor Effort é:

Fullerton-Rogers—low? ..o
Fullerton-Rogers—high? ...ceeeens
Auerbach, Kotlikoff, Smetters &

Wallister ...
Engen-Gale ..

Jorgenson-Wilcoxen ...
Macroeconomic Advisers (transi-

tion relief?
Robhins .......

DRI Ine./McGraw-Hill ..o
DRI Ine/McGraw-Hill (“VAT”) .....

Gravelle ........

“Coopers & Lybrand ..o

Saving Rate 7

Fullerton-Rogers—low 3 .ociiicinnes
Fullerton-Rogers—high* ...
Auerbach, Kotlikoff, Smetters &

Wallister ...
Engen-Gale ..

Jorgenson-WilcoXen ...
Macroeconomic Advisers (transi-

tion relief®

....................................

Yes
Yes
No
Yes

No
No

No
No
No

Yes
Yes
Yes
Yes
No
Yes

No
No

No
No
No

Yes

00 03
—01 -11
00 02
02 04
0.3 ..
3.7
25 10
0.1 0.1
68 .69
-08 -2.2
0.8 4.9
—g2 -09
—0.6 —43
0.1 0.1
0.0 0.1
1.6 ..
10.7
37 46
1.8 L7
-02 04
—11 —12

Mrarsesses aearecevmENi shsTEEaeseds pmseesdils

137 -01 —07 ~19 —28 —18
I SR —
17 oo o1 o1 o2 05
5 00 02 03 05 11
.8 s —oseeees smreeen serseses
o e e
01 —10 —10 —09 —09 —09
01 00 00 00 00 01
63 30 38 43 46 Bl
O
4o 06 a0 B3 41 42
12 -06 -26 —38 -45 -12
_43 .. o
oo o o o o 04
10 02 00 02 04 10
S
R B G -
39 —14 —14 —-18 -13 -12
10 —03 -03 -02 —02 —0.1
_1{0 -2 -19 —-18 -16 —14
—02 '

gé



Table 2.—~Simulation Results: Short-Term Effects—Continued
[Percent difference from current tax code baseline)

Net change Consumption tax! Unified income tax2
Summary variables international
. capital flows 1997 1998 1999 2000 2005 1997 1998 1999 2000 2005
Robbing .....coveeeviveerroeeooo Yos 12 06 -01 -17 —37 32 18 08 -06 —26
DRI Ine./McGraw-Hill Yes -01 041 0.0 -01 -—-14 1.2 1.1 1.4 17 0.9
DRI Inc./McGraw-Hill (“VAT") ... Yes 28 23 2.9 38 0.9 i s s e
Gravelle .........oevvveerorerrers o No 0.8 08 0.8 08 08 02 02 902 o9 0.2
Coopers & Lybrand ...................... Yes 0.2 ¢ 0.1 0.1 -01 00 01 01 01 - 0.1

‘; C'%nsumption tax with income tax credit—bifurcated, “flat” consumption tax unless noted as a subtraction method value added tax
(H A J)- "

#Unified income tax with income tax credit,

3 Assumes leisure-consumption (intratemporal) and intertemportal clasticities both are 0.15,

4 Assumes leisure-consumption {(intratemporal) and intertemportal elasticities both are 0.50. ’

*Transition relief allows retention of present law depreciation for existing investments, and of interest deductions and continued deduction
of pre-tax change NOL carry-forwards, .

SGenerally represents hours worked or employment,

7Percentage point change in the net domestic saving rate,

DO
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Table 3.—Simulation Results: Effects of Transition Relief

[Percent difference from current tax code baseline]

Net change Consumption tax !
Summary variables international
capital flows 1997 1998 1999 2000 2005 2010 Long run
Real GDP:

Fullerton-Rogers—low (no

transition) 2 ..o No L2 oreciiciiiis mervnrerieess sresesessain sasvesssssens sressssssreses 1.7
Fullerton-Rogers—low 2 (wage

1AX 3} e No 3 1 SRSV IO U S 2.6
Fullerton-Rogers—high {no ) -

transition} 4 ..oevvciniiiinnnenns No BuB  oeocrecieies avereeeeeeis tvesseesessrs seeesisissasss srisrseesesses 5.8
Fullerton-Rogera—high 4 (wage

tAX F) v No B8 ceiiiveeiisie ceesessiiessss sressrmssesses siassssseeraes  sessrinrssses 4.7
Engen-Gale (no transmon) No 0.8 1.1 1.3 1.4 1.8 -2.1 2.4
Engen-Gale (wage tax 3) .......... No 0.4 0.6 0.7 0.8 1.0 1.1 1.3
DRI Inc./McGraw-Hill (no tran- .

SILION) vvveecrieecerreernrr b resiesenranes Yes -03 -1.2 -1.2 —-0.8 4.7 e
DRI Inc./McGraw- Hlll :(transi-

tion relief ) ....occciiiviinininns Yes —-11 -22  -19 -0.8 5 5 OO
Gravelle (no transxtmn) No 0.1 0.2 0.3 0.3 0.7 1.0 3.7
Gravelle (transition relief 5) ..... No - (.2 -0.1 -0.1 0.0 0.3 0.5 3.7
Ceopers & Lybrand (no transi-
S 7 7o) 1§ RSO OOV Yes 0.2 0.3 0.3 0.7 L2 i e
Coopers & Lybrand- (transition :

relief 5) .o Yes -0.5 0.1 - 01 0.4 L0 i i

Capltal Stock' : R

Fullerton-Rogers—low (no S

transition) 2 ..., No . 0.0 v erevessenss awisersessees sessssssessis sessssescssnns 5.2
Fullerton-Rogers—low 2 (wage _ . _

FAX B) cvrevrereereesenenne e “ 7 "No- ' 0.0 ... reveer evvreereenes ssis riinier eeeeeeieieees tenneseessens 10.2

Lg



Table 3.—Simulation Results: Effects of Transition Relief—Continued

[Percent difference from current tax code baseline]

Net change Consumption tax !
Summary variables international .
capital flows 1997 1998 1999 2000 2005 2010 Long run
Fullerton-Rogers-—high (no
transition} 4 .......ccocoeeiiecnnene No (L0 e s et .. eeeareseea 23.8
Fullerton-Rogers—high 4 (wage '
£AX B) e No 0.0 ctesrars ieeemimaesses sererererersss  bestesseesssrs  aeesressssiens 20.7
Engen-Gale (no transition) ....... No 1.4 2.9 4.1 5.3 7.0 7.6 9.8
Engen-Gale (wage tax 3) .. No 0.8 1.6 2.3 3.0 3.9 4.3 5.6
DRI Inc./McGraw-Hill (no ‘tran- :
311011 ) IOV Yes 0.0 0.3 1.2 2.7 137 iy e
PRI Inc./McGraw-Hill (transi- ‘
tion relief 5) ......ccoviiiiinnnnnnns, Yes 0.0 0.0 0.6 2.3 141 i e,
Gravelle (no transition) ............ No 0.0 0.2 0.5 0.7 1.7 2.7 11.2
Gravelle (transition relief 5) ..... No 0.0 0.1 0.2 0.3 0.8 13 11.2
Coopers & Lybrand (no transi-
1217 1) LV Yes 0.2 0.4 0.5 0.7 15 it e,
Coopers & Lybrand (transition
relief 5) ..o Yes 0.0 0.1 0.3 0.6 14 s v
Labor Effort 8:
Fullerton-Rogers—low (no
trangition) 2 ..o eiiiiiininns No 0.3 . cervenrent devesssteesens eeeerrreveens issevssssraess -0.1
Fullerton—Rogers——low 2 (wage
tax 3) .. No 0.3 it it st e vereseeearions -0.2
FullertomRogers—hlgh (no
transition) ¥ ..........cccovviinnnn No BT it e i . —vrrat e 0.0
Fullerton—Rogers—hlgh 4 (wage
PEX B) e No 24 i e, s e aeesressennes —-0.6
Engen-Gale (no transition) ....... No 0.1 0.1 0.1 0.1 0.1 0.1 0.1
Engen-Gale (wage tax 3) ........... No 0.0 0.0 0.0 0.0 0.0 0.0 0.0



T- L6 189+

DRI Inc./M¢Graw-Hill (no tran-
FE31R1+) 1) RSP UOUROURRPRR
DRI Inc./McGraw-Hill (transi-
tion relief 5) ......ccovvvreerrvrrnrneeens
Gravelle (no transition) ............
Gravelle (transition relief 5) .....
Coopers & Lybrand (no transi-
O} veiveeeeer s asaens
Coopers & Lybrand (transition
relief 8) v

Saving Rate 7:

Fullerton-Rogers—low (no
transition) 2 ..o
Fullerton-Rogers—low 2 (wage
1729 4 SO
Fullerton-Rogers—high (no
transition) 4 .....c.ccicnannins

Fullerton-Rogers—high 4 (wage.

X 3) s

"Engen-Gale {no transition) .......

Engen-Gale (wage tax 3) ...........
DRI Inc./McGraw-Hill {no tran-
SILIOM) weieverreeeeeecsrersrrss i ssmenanns
DRI Ine/McGraw-Hill (transi-
tion relief ®) ...ovvvverveecriiirennns

_Gravelle (no transition) ............
(ravelle (transition relief 5} .....

Yes

Yes
Yes

Yes

Yes
No

: NO-..J .

-02
-0.5
0.1
—-0.3
0.0

-06

1.6
21

10.7 .

8.0

1.0
—0.1

-02

0.4

-0.9
—-1.6
—-0.3

0.1
-0.5

-14
-2.0
0.2
-0.2
0.1

-02

- 1.6
—-18
0.2
0.4
0.1

0.4

6%



Table 3.—Simulation Results: Effects of Transition Relief—Continued
[Percent difference from current tax code baseline)

Net change Consumption tax 1
Summary variables international
capital flows 1997 1998 1999 2000 2005 2010 Long run
Coopers & Lybrand (no transi- _ : ' °
CHOD) e Yes 0.2 0.2 0.1 0.1 -0.1
Coopers & Lybrand (transition ‘
relief 5} i, Yes 0.1 0.2 0.3 0.3 0.0 vt e
(“}A%on'sumption tax with income tax credit—bifurcated, “flat” consumption tax unless noted as a subtraction method value added tax
({ !’).

2 Assumes leisure-consumption (intratemporal) and intertemporal elasticities hoth are 0.15.

3 Transition relief is approximated using a wage tax,
4 Assumes leisure-consumption (intratemporal} and intertemporal elasticities both are 0.50.
5 Transition relief ailows retention of present law depreciation for existing investments, and of interest deductions and continued deduction

of pre-tax change NOL carry-forwards.
¢ Generally represents hours worked or employment.
7 Percentage point change in the net domestic saving rate.

0g
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Table 4.—Effects of Alternative Monetary Policy
[Percent difference from current tax code baseline]

Summary variables - 1997 1998 1999 2000 2005 2010
Real GDP: J '
Macroeconomic Advi-
sors i
Managed Reserves? -18 -2.0 11 4.2 - 14 1.3

Fed Reaction Func-
tHon® e -1.7 -14 2.3 24 2.8 2.1
DRI Inc./McGraw-Hill— o . R
(“VAT”): | . »
DRI Assumption4 ... -23 -77 -11.2 -125 -42 ..
Generous FED reac-
tion® ....ieianiiien -2.5 -76 -110 -121 -03 ..
Capital Stock : :
Macroeconomic Advi- _
sors 1: : )
Managed Reserves? -0.2 - 10 -0.9 1.3 9.3 9.5
Fed Reaction Func- ‘3
tion 3 v ~0.2 -0.9 -0.4 20 33 b5
DRI Inc./McGraw-Hill—
DRI assumption+ ... =0.1 -11 —-28 -4.6 -0.7 .
Generous FED reac-
tion® .. -Q.1 -11 —-2.8 —4.5 35 ..
Labor Effort™: :
Macroeconomic Advi-
sors 1
Managed Reserves? -0.8 -2.2 -0.6 2.3 -03 -05
Fed Reaction Func-
HONB Looiirircerannns : -0.8 -19 0.3 18 1.0 - 01
DRI Ine./McGraw-Hill-—
{(“VAT"):
- DRI assumption+ .., -0.6 ~4.3 -77 -9.8 -43
Generous FED reac-
tion% ..o, -0.7 —-4.3 ~-7.6 —9.6 -19 ..

1Consumption Flat Tax with transition relief simulation, o

2Monetary policy response that “manages”nonborrowed .reserves so that after ac-
commodating the initial price level increase, reserves are varied to steer unemploy-
ment back to the baseline level. :

3Monetary policy response using historical Federal Reserve reaction function that
responds positively to rises in unemployment and negatively to increases in growth
and inflation. ' .

1Monetary policy response that “manages” nonborrowed reserves so that after ac-
commodating the Initial price level increase, real monetary reserve growth over the
next decade would be raised by 1% to accommodate the supply-side potential of an
economy with greater capital formation.

5 Monetary policy response that “manages” nonborrowed reserves so that after ac-
commodating the initial price level increase, interest rates are lowered so that un-
employment is promptly pushed back to baseline levels after 2000.

& Business capital stock. _

7 Generally represents hours worked or employment.



[Percent difference from current tax code baseline]

Table 5.—~Simulation Results: Effects of Varying Assumptions About International Capital Flows

Summary variables.

1997

1998

1999

2000

2005

2010

Long
. Run

Real GDP:

Gravelle consumption tax !:

No net change in 1nternat10nal cap-
1al FIOWS oo
Capital flows adjust to equalize

world-wide rate of return
Engen-Gale consumption tax &

No net change in mternatmnal cap-

ital floWwSs .o L
adjust to equahze

world-wide rate of return . S
Robbing unified income tax2: R
No net change in international cap-' L
ital flows ........... s
Capital flows adjust to return econ--;
omy to pre-policy after-tax rate of . .

Capital flows

return

Capital Stock:

Y

Gravelle consumption tax : :
No net change in international cap- "
ital flows .......... NS
Capital flows adjust to equahze N
world-wide rate of return . DIV
Engen-Gale consumption tax : o
No net change in international cap- o ;

ital flows cocecvvveee e
Capital flows adjust to equalize

world-wide rate of return

K\

4+

0.1
0.4

0.8
0.9

4.8

5.9

14

1.8

0.0
13

0.2
0.8

1.1
1.4

6.3

9.9

29°

3.7

0.2

0.3
12

1.3
1.8

6.8

121

415

59

05"

0.3
1.6

14
920

5.9

11.9

Lo
38 i

53"
75

oy g

0.7

2.3

1.8

58

14.6

> 68
70
10.1

2.6

1.7

1.0°

2.3

21
3.1

6.7

2.7
6.8

1.6
12.2

2 37
2.4

“11.2
6.9

9.8
15.1

43



Robbins unified income tax?2:
No net change in international cap-
ital floWs .ivvrevvcereeineessrrs e risaeas
Capital flows adjust to return econ-
omy to pre-policy after-tax rate of
B4 =271 1 o H OO

Labor Supply:
Gravelle consumption tax 1:
No net change in international cap-

ital flows .cooevecrrererrreenrr it
Cap1ta1 flows adjust to equahze
- world-wide rate of return ................

Engen-Gale consumption tax :
No net change in international cap-
ital flows .oocovre e
Capital flows adjust to equalize
world-wide rate of return ................
Robbins unified income tax2: :

No net change in 1nternat10na1 cap- -

ital flOWS .o siesssesanses
Capital flows adjust to return econ-
omy to pre-policy after-tax rate of
PELUTTE ocviiriiirnrneranearsrerseniniensmnronncienasns

1.5

3.0

0.1
0.0

0.1
01.

0.5

0.6

25

7.9

0.1

- 0.0

0.1
0.1

3.4

40

34

12.0

0.2
0.0

0.1
0.1

3.7

- 5.3

3.9

14.8

0.2
0.0

0.1
0.1

2.1

4.1

5.9

25.8

0.2
0.2

0.1
0.1

1.9

4.2

0.2
0.3

0.1
0.1+

4.3

0.3

0.2

0.1
0.1

1Consumption tax with income tax eredit—bifurcated, “flat” consumptmn tax unless noted as a subtraction method value added tax

(“VAT"),
2Unifled income tax with income tax credit.

ce
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B. Analysis of Simulation Results

The fact that all of the models project that tax restructuring in
the form of a consumption tax will ultimately produce higher eco-
nomic growth arises because all of the models are based on a set
of commonly held assumptions about economic behavior. Even the
three models that focus on short-run disequilibrium effects (MA,
DRI, and CL) have these properties in the long-run. These prop-
erties include the following basic assumptions: reducing the cost of
capital through less taxation of capital provides an incentive for ad-
ditional investment; reducing the marginal tax rate on labor pro-
vides an incentive for increased labor effort; increasing the returns
to labor through :capital deepening can provide an incentive for
more labor; and, (for models with detailed production sectors) re-
ducing distortions in investment decisions by eliminating differen-
tial taxation of different types of capital promotes a more efficient
allocation of resources. :

The fact that the simulations project considerable variation in
the magnitude and time path of this growth arises from a variety
of sources. The extent to which a change in tax policy affects eco-
nomic growth is determined by the magnitude of the change in pol-
icy and by the responsiveness of producers and households to that
change. Economic modeling of these effects differs both because
measurement of the tax policy change itself is problematic, and be-
cause modeling responses to that change differ. The variations in
responses within these models arises from both major structural
differences (such as whether or not a given model includes short-
term disequilibrium effects or intertemporal considerations) and
from differences in assumptions about key behavioral parameters
(sucl)llgs the assumed sizes of labor supply and savings elastic-
ities). : : b

Characterization of the tax system

Ironically, one of the major difficulties in modeling the con-
sequences of changes in tax policy arises from the complexity of the
current tax system, which presents challenges to both measure-
ment and modeling specification. In order to measure the effects of
a change in tax policy, it is necessary to first accurately meastre
taxation under present law. Unlike many of the other sources of
variations in modeling results, the present-law tax code is a known
quantity; thus, it would seem to lend itself to uniform measure;
ment across models. However, problems arise because the require-
ments of fully ‘modeling the complexity of the U.S. tax code go far
beyond the level of articulation of the consumption, labor, and cap-
ital sectors in any of the models participating in this experiment.
In reality, the marginal tax rate on capital varies considerably de-.
pending on which industry the capital is in, the income level of its
owner, the length of time it is held, and the way in which the in-

181n general, an elasticity defines” the peréent change in an &comomic variable that resulis
from a percentage change in its price. Elasticities used here are: (1) Labor elasticity—percent
change in labor effort with regard to a percent change in the real after-tax wage rate; {2) Savy-
ings Elasticity—percent change in the savings rate with regard to a percent change in the after-
tax interest rate; and (3) Elasticity of Substitution—the percent chgm%e in the ratio of capital
iszb‘libor that results from a percentage change in the price of capital relative to the price of



~ ' residential housing sector are assumed to occur easily and
. delay in the J-W.model, adding to the positive effects of the

" labor (less than 0.3): This helps to diminish ¢

" process as business capital substitutes for housing capital, which

. verse effects on GDP.
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come it generates is distributed to its owners. In addition, the mar-
ginal tax rate on labor varies depending on marital status, the
number of dependents, income level, the age of the laborer, and nu-
merous other factors. =~ . _ o
For the most part, models that include production decisions by
multiple industries, such as J-W, DRI, and MA, have consumption
and/or labor decisions made by one representative household. Con-
versely, most models that include consumption and labor supply
decisions by multiple households, such as AKSW, E-G, and
Gravelle, have one aggregate producer. The concentration of
disaggregated decision-making in either the production sector or
the household sector is not accidental. Modelers limit the number
of behavioral equations in order to facilitaté the derivation of an
equilibrium solution. Two medels, F-R and C-L haye both multiple -
production decision-makers and multiple consumption decision-
makers; F-R also has multiple suppliers of labor. Both of these
models sacrifice sophistication in other areas of modeling in order
to achieve this differentiation. -~~~ - o o

‘The aggregated producer and household Sectors in each of the
models face average marginal tax rates derived from a data base
including large numbers of agents. This provides an adequate level
of detail for modeling generic types of tax policy initiatives, such
as a switch from a pure income tax to a pure consumption tax.
However, the modeling of tax policy changes from the actual
present-law tax system is a more complicated task. Consequently,
two models with relatively similar theoretical structires can
produce very different results. For example, the AKSW and F-R
models are structurally similar in many ways, but in their
initialization of the present-law tax system, they have different
measures of the existing tax base. The influence of this difference
partly explains differences in their long-run results for the unified -
income tax simulations; both the low- and high- elasticity F-R sim-- -
ilations produce a long-run increase in GDP and the capital stock, _
while the AKSW simulation produces a long-run decrease in GDP . -
* and the capital stock. | ne s heeemscoe f0
" The F-R model, for example, accounts for detailed substitution of . .
‘resources from one sector to another and can show changes in over- " .~
* all "economic efficiency of the allocation of national economic re-' -
sources. While many models assume "aggregate elasticities of sub-
stitution between capital and labor of 1.0 (as shown in Table 6),
 substitution of investments betw inéss' sector ar
easily ‘and

change. In contrast, the C-L model includes factor substitut
" elasticities for each sector of the economy and generaf;

- atively low aggregate substitution’ elasticity between_capital anc
sitivities to tax law
. ‘slow adjustmenit

changes. Similarly, the DRI model assum

causes significant adverse impacts on household wealth held in the
form of resideritial housing assets and consequeéntly short-term ad-
(See DRI results.in Table 2).
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Model structure, work effort, and saving responses :

Tables 1 throvgh 5 include information about chahges in the cap”
ital stock, the labot stipply, and the saving rate in order to illus-
trate the range of behavioral responses by the factors of production
that underlie the changes in GDP induced by tax restructuring.
The range in factor responses is similar to the range in' GDP re- -
sponises, with a medium-run increase in labor effort due to a switch
to a consumption tax that clusters between 0 and +1 percent, but
includes values ranging from —4.3 percent in the DRI VAT simula-
tion to 6.8 percent m the J-W simulation. Similarly, medium-run
changes in the capital stock range from —0.7 percent for the DRI
VAT to 47 percent in the Robbins consumption tax, with a loose
cluster between approximately 1 and 4 percent. Differences in both
model structure and assumed behavioral parameters help explain
the wide range of results. N . e

It tetms of model structire, volatility in responses in the short-
and medium-run over time and between simulations is typical of
the models that include a monetary sector and provide for a dis-
equilibrium adjustment path (MA, DRI, and C-L). More disciission”
of the impact of disequilibrium concerns appears below ‘in the sec-
tion on short-run adjustments and the monetary sector. ‘Similarly,
the large labor supply and capital stock changes in the Robbins
model can be explained in part by the role that changes in inter-
national capital flows play in his model. More about this issue ap-
pears below in the section on international capital flows below,

This class of models has the characteristic that the responsive-
ness of labor and capital to both tax changes and the actions of
other economic agents are based on exogenously imposed, constant
labor and savings elasticities.’® The other models in this experi-
ment, referred to as “intertemporal models,” include two different
types of behavioral responses. The first type is the conventional
intratemporal (within one period) substitution between work and
leisure. The second type of behavioral responses include (1) the
intertemporal substitution between current and future consump-
tion, which affects the responsiveness of savings, and (2) the inter-
temporal substitutions between current and future leisure, which
affects the responsiveness of labor. ,

This last response merits more explanation. Consumption in
these models includes leisure. This implies that events that cause
the cost of current consumption to rise relative to the costs of fu-
ture consumption will cause a decline in current consumption, in-
cluding leisure. The decline in current leisure means an increase
in current labor effort. Through this mechanism, the intertemporal
models provide people with additional reasons to change their labor
effort: labor effort is responsive to anticipated changes in the price
of future consumption which is reflected in interest rates, as well
as to the after-tax rate of return on labor. As a result, the responi-
siveness of labor and capital in these intertemporal models is de-
termined by the interaction between the intra- and inter-temporal
parameters generated within the simulations, and is thus less eas:
ily measured than the exogenously imposed labor and saving elas+
Hetties, irmr mainom s mimer G il RO Tie tie o FERE LU arTteld e PR

i1 el .

1% Constant elasticities were assumed by

L

A S

the MA, DRI, C-L, Robbins, and Gréavelle models.
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Behavioral sensitivities in models (Table 6) '

Table 6 shows the behavioral parameters used in each of the
models; those with the exogenously imposed elasticities appear on
the top portion; those with the intertemporal parameters appear on
the bottom portion. In general, the higher elasticity values lead to
stronger macroeconomic effects. For example, Robbins’ open econ-
omy simulation, which shows the largest GDP changes of any
model, employs the largest direct elasticity, 1.0 for domestic sav-
ings. When combined with the Robbins assumption that net inter-
national capital flows from abroad increase by whatever amount is
necessary to bring the after-tax rate of return on capital back to
the baseline level, his simulations show growth in GDP and capital
formation significantly larger than any of the other simulations.
With the 1.0 savings elasticity, the Robbins closed economy simula-
tion of the unified income tax (appearing in Table 5) continues to
show higher growth than most of the other simulations, Robbing’
assumptions  contrast with saviné elasticities of 0.2 to 0.4 for
Gravelle, 0.2 for MA, and 0.4 for C-L. The range of elasticities for
these latter three appears to be within a relatively wide range of
estimates from the economic literature on these topics.20

The bottom portion of Table 6 shows the response parameters in
the intertemporal models. Again, the models with higher response
parameters generate larger GDP growth in their tax policy simula-
tions. This 1s demonstrated directly by the two F-R simulations,
which vary only in the size of the response parameter. Between the
F-R “Low” (both intertemporal parameters set to 0.15) and “High”
(both parameters set to 0.50) the long-run GDP impact varies by
a factor of two. The largest labor effort response from the intertem-
poral models comes from the J-W simulation, which uses the high-
est intertemporal parameter.

20 For sutveys of literatire ;-eéu]ts, see Jane G. Gravelle, The Economic ﬁﬁe&t’s'of‘ Taxing Cap-
f]tal Incoriw;,%l&)%, and Congressional Budget Office Memorandum, “Labor Supply and Taxes,”
anuary X



Table 6.—Behavioral Sensitivities Assumed in Models

Labor supply elasticity Factor substi-

tution elastic-

-Savings rate

Participants’ model Uncompen- elasticity

Compensated sated’ ity
Macroeconomic Advisers ..........oo........ rressrrerereeranrrenns . © N/A 03 0.2 1.0
RODDINS ..ot cr e enna : N/A 0.2 . 11.0 10
DRI Inc./McGraw-Hill ..........ccoveueunen. BN O N/A 02 0.2 - 1.0
Gravelle: S ' :
Income tax ........coeiveeeennne Ferervesesa it arsns crveas 02 0.0 0.2 - 1.0
Consumption tax ......ccccceveveveieeiornnere i o002, 0.0 0.4 - 10
Coopers & Lybrand .......... et anns verrrenrarana e 2202 00 - - 04 © 2<0.3
actor substi-
L Participants’ model In;;z;l;enl;g;g:al In;gl;eg&gial f‘uti(t:)r; teylastitc'-
Fullerton-Rogers: :
Low sensitivity ..cccceveervvvvvniiscie e tbrere ettt - 0.15 i 0.15 - 30.8
- High sensitivity ....cccoooiveviiiiie e ik 0.50 - 0.50 30.8
Auerbach, Kotlikoff, Smetters & Walliser Coo 0t L. 0.80 o 0.25 1.0
Engen-Gale - . © 140,80 - 030 ¢ 1.0
Jorgenson-Wilcoxen ...... Crrresrrere st aareesitaaerireernteans eeeaand eessirtrrersraaseerand o - 0.80 1.00 -~ 50.2

! Indicates elasticity within a closed economy. Note: the model’s open economy gssumption is that when net international capital flows are
i;llloived, an infinite amount of savings becomes available for U.S. investment as long as real after-tax returns to capital are above baseline
levels. .

2The producers equipment portion of capital spending uses an elasticity of 0.3; the remaining structures portion uses a zero elasticity.

3Weighted average of elasticities that vary by industry within the model. . .
¢ *The Engen-Gale model's labor supply assumption, which only allows a diserete choice between working full time and working at all, low-
ers the sensitivity of labor to changes in wages. As a result the approximate uncompensated labor supply elasticity is close to zero.

5Value-added weighted average of industry elasticities. The value of the median elasticity is 0.32.

8¢
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The role of all the behavioral responses in the intertemporal
models is determined by equations derived from basic micro-
economic principles of utility-maximizing consumers and profit-
maximizing producers. Thus, the proponents of these models claim
that their model structure is based upon more theoretically pure,
“deep parameters” than the exogenously imposed elasticities of the
other models. Critiques of intertemporal approaches focus on the
fact that by taking into account fundamental behaviors deduced
from theory alone, these models provide no check on whether sen-
sitivities’ are realistic. Complicating the use of intertemporal pa-
rameters, which also must be exogenously imposed on the models,
is the fact that no clear consensus on the size of these deep param-
eters currently exists.?? ‘ ' ' _ C

Other factors that interact with these parameters and elasticities
can also affect the results. Such factors include assumptions about
whether households are farsighted or myopic with regard to their
predictions of future income, and the degree to which savings is
driven by precautionary or bequest motives rather than intertem-
poral motives. Myopic expectations in the F-R model, for instance,
increase short-run responses relative to long-run responses because
households do not anticipate that interest rates, raised by the tax
law change, will return to baseline levels as capital formation in-
creases. In contrast, AKSW show short-run results that are much
smaller than long-run impacts, partly because of an assumption of
perfect foresight hy households: T ’

The J-W infinitely-lived framework heightens the sensitivities of
current work effort to the lowered present value of after-tax in-
comes to generations far in the future, leading to heightened short-
term labor responses in order to offset lost future income. The as-
suimed motivations for household saving also play an important
role where set-asides for bequest reasons, assumed in the F-R
model, reduce the sensitivity of saving and capital formation to
changes in tax laws. The E-G assumption of savings set-asides to
‘meet future uncertainties (“precautionary” saving motive} also re-
duces the savings response to tax law change.

The paper in Part VI by Ballard, which analyzes all four inter-
temporal simulations, stresses the importance of structuring these
models so that the resulting composite behavioral elasticities are
within the bounds of those estimated in the economics literature.
Ballard acknowledges the considerable contribution to understand-
ing the long-run dynamics of the economy made by intertemporal
models, but points out that the simplifying assumptions in these
models can cause too great a separation between the models and
the economic realities they are trying to simulate. '

This observation is particularly important in the context of as-
sessing possible contributions of these models to the very applied
process of revenue estimating. On the other hand, clarifying as-
sumptions such as, for example, the precautionary savings motive
in the E—G model and the use of multiple producers and consumers
in the F-R model, represent significant steps toward improving the
realism of model results.

21For a survey of temporal parameter estimates found in the literaturé see’ Alan Auerbach’
and Laurence Kotlikoff, gnamic Fiscal Policy, Cambridge University Press, 1987.
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Short-run adjustment , .. o
A number of factors cause variations in the reported results over

the short run. Temporary demand-side effects are considered only
by the DRI, MA, and C-L models. As a result, their estimates dif-
fer significantly from the general-equilibrium and intertemporal
model results. These differences are illustrated in Table 2, which
shows that real GNP declines under the flat tax in the DRI and
MA simulations. These negative éffects are due to several factors,
including rigidities in labor and other markets, general price uncer-
tainty, and adverse short-term wealth and income effects. In the
DRI and MA simulations, these adverse demand-side effects in the
short-run dominate changes from supply-side factors such as labor
supply and capital formation. o - o

It is often assumed that a consimption tax in the form of a VAT
is economically equivalent to a flat tax, differing only in the point
of collection of the tax when the tax bases are identical. This propo-
sition is challenged in the DRI and MA analysis which highlights
an important price-level distinction between the two_consumption
tax systems. PO i eme

Monetary factors ' L LT e A
Both the DRI and MA models identify a relationship between
equilibrium prices and unit labor costs, in which changes in
consumer prices are related directly to changes in unit Tabor costs.
It is noteworthy that the flat tax and the VAT apply very different
forces to this price-labor cost relationship. Under a flat tax, labor
continues to pay the tax on wages, and so unit labor costs increase
-only to the extent that other labor compensation becomes non-
deductible. Under a VAT, labor compensation is entirely non-
deductible to businesses. Thus, assuming workers resist the lower-
ing of their nominal wages, the VAT exerts markedly greater pres-
sure on the general price level] than a flat consumption tax. _
. This distinction between a VAT and a flat consumption tax sup-
ports the view that a VAT will require greater Federal Reserve ac-
commodation to avert involuntary unemployment; while a flat tax
may be, consistent with greater initial price stability. This argu-
ment plays an important role, as demonstrated in the DRI simula-
tions, in distinguishing between anticipated macroeconomic effects
coming from the VAT versus the flat, consumption tax.

-The importance of the Fed’s management of the transition to a
new tax system is fully discussed in the DRI and MA. papers. Some
observers have maintained the view that the Fed’s management of
the transition may play the dominant role in determining the
short-term dynamic effects of major tax restructuring; others sug-
gest that international capital flows will play the primary role.

International éapital flows

An important source of variation in the simulations results is the
approach each model takes concerning international capital flows.
While each model contains an implicit assumption relating to how
tax policy affects the flows of capital into the U.S. economy, it is
difficult to disentangle these effects from other interactions in the

simulations: . B aath o male el it e B, T8
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Three of the participants, Robbins, Engen, and Gravelle, con-
ducted sets of simulations that altered only the assumption about
international capital flows. These contrasting simulations are high-
lighted in Table 5. Under the open-economy assumption, all three
of these models project additional growth effects due to changes in
capital flows that range from 44 percent to well over 200 percent
by the year 2005, nine full years into the simulation. Although
these differences are diminished {or reversed in the Gravelle sim-
ulation) over longer time spans, they remain large, in percentage
terms, into the long run. In all three cases, the role of capital flows
appears to accelerate the induced capital formation in the short- to
medium-run period, although longer run effects are mixed. Al-
though DRI, C-L, and MA simulations are based on an open econ-
omy, they do not provide an alternative simulation to help identify
the role that the international sector plays in their results.

The most significant impact of the international sector appears
in the Robbins simulations, in which international capital flows ac-
count for most of the capital formation induced by the tax policy.
The strength of this result arises in part from Robbins’ underlying
assumption that capital will flow into the United States until the
after-tax rate of return to capital returns to its pre-policy level.
Engen and Gravelle use the more standard small open economy as-
sumption that international capital flows into the United States
‘until the before-tax rate of return on capital reaches its pre-policy
levels. The three models differ in their view as to which simplifying
assumption is a better baseline assumption: Gravelle and Engen
view their closed economy simulations as their base case, while
Robbins promotes the open economy simulation. ~ =~

All of the models that attempt to simulate the role of the rest-
of-the-world lack substantial detail in their portrayal of inter-
national taxation. The U.S. tax systém levies a tax on the world-
wide activities of U.S. taxpayers and provides a foreign tax credit
for certain foreign income taxes paid. In addition, U.S. income
earned by, and repatriated to, foreign taxpayers is typically subject
to a U.S. withholding tax that varies from country to country based
upon treaty agreements. The countries comprising the rest of the
world also support their own unique systems of taxation for foreign
income and foreign factors. This complex system of taxation is dis-
tilled down to a few simplifying assumptions in all of the models
that attempt to portray international capital flows. This simplifica-
tion is important in making the models manageable. However, the
range of results directly induced by the treatment of international
capital flows illustrates the sensitivity of the economy to inter-
national capital flows and the importance of improving the accu-
racy of predictions about actions in the international sector. Inter-
national capital flows play a role similar to short-run, demand-side’
issues, injecting greater uncertainty in the reliability of the pre-
dictions. Unlike demand-side factors, however, this uncertainty
persists strongly into the distant forecasting horizon.

Although an ambitious effort to model international capital flows
‘may shed more light on the mechanics of the process, such an ef-
fort may be severely hampered by the complexity of modeling the
foreign response to large variations in international capital flows.
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Transition effects o S T
. The inclusion of transition relief for holders of existing capital in
the consumption tax restructuring simulations significantly reduces
the amount of projected economic growth resulting from restructur-
ing. There are a number of reasons for this. ~ .. .. = _ .
First, transition relief reduces macroeconomic impacts because
relief requires a higher tax rate. As'stated previously, two separate
approaches weré used to assess the effects of transition relief. The
first approach involves detailed simulation of the specified transi-
tion proposal relating to depreciation of existing capital, NOLs, etc.
The second approach imposes a wage tax as a proxy for the de-
tailed proposal under the first approach. Both of these approaches
initially reduce the tax base relative to full implementation of tax
restructuring. Consequently, in order to enforce deficit neutrality,
as required for the exercise, tax rates must be higher than tax
rates calculated for the non-transition relief simulations, and this

reduces incentive effects. . it s B e i e e

Second, transition relief creates differantial savings effects across
individuals and this can reduce the averigé rate of saving in the
economy. The differential savings effects are most evident in life-
cycle models such as the AKSW, F-R, and E~G models which track
household saying rates that vary by age cohort. It is assumed in
these models that older 'generations are capital income earners
with lower saving rates—possibly even negative—while younger
adults are generally wage earners with higher saving rates in prep-
aration for old age. Indeed, one of the major determinants of
changed aggregate saving rates resulting from the consumption tax
restructuring in these models comes’ froth burdening these two
groups differently. For example, if tax burdens are redistributed
from taxpayers with high savings rates to taxpayers with high con-~
sumption rates, as is the case with tonsumption tax restructuring,
the aggregate national savings raté would rise even if individual
saving behaviors were insensitive to tax law change. When transi-
tion relief is added to” cofisumption’ tax restructuring, this redis-
tribution effect is lessenéd, reducing the aggregate saving rate in-
crease. Savings by the young are reduted while additional savings
by the old are small, reducing average savirig'in the econoriy’ rel-
ative to tax restructuring without transition“relief. Reducing the
average saving gain from tax restructuring reduces capital forma-

tion and long-run economic growth. 4 .
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C. Implications of Analysis for Revenue Estimating .. .
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The goal of the JCT modéling project is 6 16 the rmodeling Fe-
sults of generic tax restructuring proposals to help answer ques-
tions about the quality of model-generated macroeconomic informa-

tion and the value of this information "in the-context of the Con-
gressional budget process. The preceding ‘'section’ analyzes the
similarities and differences in"the approaches fo modeling these ef-
fects. This sectionl narrows the focus to consider the implications of
the JCT project for the specific task of providing the information
necessary in the Federal budget process, =~~~ - - o

" The broad consensus of all the modeling approaches; that ‘toving
from the present-law income fax base'to a uniform constumption tax
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base will result in a long-run increase in GDP, capital investment,
and labor effort, provides some assurance that economic analysis
can provide useful qualitative information about the long-run mac-
roeconomic effects of major tax policy changes. These simulations
have provided a generally uniform view of the role of the tax sys-
tem in the decision-making of consumers, workers, and investors.
This information is valuable to the JCT staff in its continuing ef-
forts to provide Members of Congress with qualitative information
about the economic effects of major tax policy changes. .. . .
The models in this project provide a more integrated approach to
budget estimation than currently prevails in the Congressional
budget process. Examples of this are demonstrated in the deter-
mination of the budget-neutral tax rate in the simulations where
(1) changes in labor effort induced by tax restructuring automati-
cally feed into estimates of the receipts from the payroll tax; (2)
tax-induced changes in interest rates have direct effects on the esti-
mated cost of servicing the national debt; and (3) increases in sav- ~
ings, in the near term, reduce the tax base under a consumption
tax. These types of interactions would generally be picked up in the
present budget process on a regular basis through the periodic fore-
cast revisions ‘provided by CBO. They are not typically included in
the scoring of specific tax (or spending) legislation. T
The suitability of the models for forecasting the macroeconomic
effects of tax policy changes for use in the budget process is more
problematic. The problems arise both from the nature of the budget

process itself, and from the nascent state of the economic art with =~

respect to the modeling of the macroeconomic effects of tax policy.

‘The problems posed by the Congressional budget process c¢ah be
divided into two categories: (1) the budget is produced for a short-
to-medium time horizon, and requires corresponding short- to me- -
dium-term revenue éstimates; and (2) the Congressional process of

finalizing tax and spending proposals typically involves intensive, = -

last-minute negotiations that require budget estimates for many
policy variations, potentially under severe time limitations. This
combination of requireinents is of particular concern because reve-
nue estimating for Congressional budgét purposes requires point

estimates of the projected change in tax revenues due to proposed -

- changes in tax law for each of the years following enactment of the -
" proposal.2?2 One of the conclusions of the pre-symposium seminars
is that none of the currently available models is capable of being

adapted quickly for the modeling of numerous variations of tax pol- -

" icy changes. This observation may be inlarge part attributable to = -7
the simplified representation of the tax structure incorporated in . = .

.. most of the models.

| effects of certain ty

“- - inerease. ;o

" The range of results from the simulations presented ifi Section =~ .
“A., above, is indicative of the fact that there is no clear consensus =

~within the economic profession as to the correct way to model and"

forecast the effects of tax policy changes on the macroéconomy: =

 ‘While the profession is in

_ %;eneral agreement as to the direction of",
of cl ¢ the e ime

ang nomy has had t

‘k»[‘2'~',_1301:;1,t-;(sing'l'e number)_ estimates are pecessary to enable the Budget Committees to make -
judgments as to whetlier the proposed package of tax and spending changes satisfies certain
Congressional “PAYGO” ;-gles‘ that specify exact offsets for tax cuts and entitlement spéending -
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to adjust (has reached long-run equilibrium in the models), if is not
yet able to model these changes precisely on a yéarly basis, particu-
larly in the short-run, when the economy is not yet in equilibriums:-
It would be possible to narrow these differences in results by aban-
doning certain assumptions that appear in some of the models on
the grounds that they are well outside of the mainstream of under-
stood responses in the large body of economics studies. R
However, there are many other areas of uncertainty in modeling
tax policy changes that are not so easily resolved. First, there are
significant differences between those models that attempt to model
disequilibrium effects, and those that do not. These differences”
arise from the fact that the disequilibrium modelers take into ac-
count disruptions in demand, including involuntary unemployment,
that are likely to arise from major tax policy changes. Because of
these disruptions, the disequilibrium models obtain’ results for the
shoci't1 run that are substantially different from those of the other
modeis. . . A
It has been suggested by some that it is neither necessary nor*
desirable to attempt to model these demand-side disruptions. They
argue it is not necessary because one can assume that, on average;
the Fed will apply monetary policy options to maintain full employ-
ment. However, the simulations that target full employment using
monetary policy suggested that (1) if would not be possible for the
Fed to ensure full employment quickly in thé face of a major tax
restructuring because of the sluggishness of the response of various
economic agents to its initiatives; and (2) it is very difficult to pre-
dict either the actions of the Fed or the timing and strength of re-
actions by firms and households to Fed policies with any degree of
certainty. Reifschneider highlights these observations in his paper.
The assumption that the Fed will try to maintain a full employ-
ment economy in the face of major tax reform_is neither a com-
pletely foregone conclusion nor a guarantee thaf anything close to
full employment will be achieved in the short run. .~ .
The uncertainty about domestic disruptions and the actions of
the Fed is compounded by the additional uncertainty that arises
over the possible actions of the international economy. The state of -
modeling international capital flows, including such considerations .
as changes in the exchange rate and actions taken by foreign gov-
ernments to control flows of capital, is acknowledged by most of the
modelers to be rudimentary and uncertain. As the separate simula-
tions for open and closed economies demonstrate, short- and me-.
dium-run results are highly sensitive to the actions of the inter.
national sector. e ;
It is important in the budget process to convey thé possibility of
major economic disruptions in the short run, because the short run
is precisely the time frame considered formally in the legislative
process. Policy makers might find it difficult to explain'large dis-
crepancies between their forecasted budgets and actual deficits in
the face of large numbers of involuntarily unemployed workers and
rising Federal debt service costs. Moreover, the depressing effects .
that major demand disruptions may have ‘on the economy persist
throughout the 10-year budget window in the only disequilibrium:,
simulation (MA) that provides data for that period. L
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The discrepancy between long-run equilibrium and short-run de-
mand effects may not be nearly so large for less sweeping tax
changes. In such cases, the risks of ignoring disequilibrium and
international effects may be moderate. There are, however, still un-
resolved issties with respect to modeling supply-side effects. The
tax sector is not mddeled completely enough in any of the models
to reflect the differential effects of tax policy changes on taxpayers -
in different industries or with different socio-demographic profiles.
In mahy cases, this lack of detail extends fo the empirical lit-
erature from which behavioral parameters must be drawn. For pro-
posals of a more modest scale, this more subtle modelinig issue of
the influence of redistribution of tax burden befwéén taxpayers on’
the macroeconomi¢ outcome is likely to be significant. & "

In addition, theory suggests that a complete understanding of tax
policy initiatives would require understanding the trade-offs firihg”
and households make between present and future actions. None of-
the existing intertempotral models includes all of the considerations
that theory would indicate should be included; such considerations.
include precautionary savings, multiple decision makers in the
household and production sectors, minimum consumption apd max-.

imum labor effort parameters, and endogenous bequest motives.
The observed sensitivity of the resuits of the intertemporal simula-
tions to these considerations suggests that the influence of these
factors on the macroeconomic outcome is also likely to be signifi-
cant. . L Sy N
Tax restructurinig was chosen as the subject for this modeling ex-
ercise because it is assumed that this type of tax policy change
would. be the most likely to have the type of significant macro-
ecoriomic feedback effects that would ideally be incorporated in rev-
enue estimates. The results of the modeling exercise demonstrated
that it is precisely this large-scale type of change that presents the
areas of greatest uncertainty for short-term estimates. Because of
the continuing Congressional interest in major tax restructuring, it
is necessary for the modeling of the disequilibrium effects of this
type of proposal to be advanced as quickly and as thoughtfully as

possible.
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V. STRATEGY FOR THE FUTURE

The JCT staff is committed to continuing to advance the model-
ing of the effects of tax policy, with the eventual goal of incorporat-
ing, when appropriate, macroeconomic effects in revenue estimates
of tax proposals. As discussed in Part 1V, the modeling project sug-
gests several areas in which currently available economic meodeling
technology needs to be improved before it will be useful in the reve.
nue estimating process. In addition, there is considerable uncer-
tainty about a number of behavioral assumptions that are integral
components to all the models. Further, there are institutional con-
straints to estimating the macroeconomic effects of tax policy that
need to be explored further. A three-part strategy for addressing
these issues is discussed below. o AT o
Advance tax modeling technology :

From a revenue estimating perspective, the models involved in
this experiment generally lack sufficient articulation of the tax
treatment either of different business sectors, of different types of
households, or both, to simulate accurately the effects of a range
of potential changes in the tax code. Some of the models lack de-
tailed Federal fiscal policy or international sectors, and most lack
explicit detailing of a near-term adjustment process. Additionally,
there is a lack of consensus on fundamental behavioral responses
to tax change. _ "

To address these issues, the JCT staff will work toward develop-
ing a macroeconomic model prototype that incorporates reasonably
detailed tax and Federal fiscal sectors. The JCT staff plans to ex-
amine further the range of models represented in the completed
modeling project to determine how different model types might be
adapted. This effort will include consulting with outside modeling
experts as needed. ' : :

In particular, a detailed representation of the present-law income

~tax will be developed based upon tax return and other available
data. JCT micro-simulation models of corporate and individual tax-
- payers can be used to determine ‘the effects of tax proposals on
such variables as the marginal tax rate on capital in different busi-
ness sectors, and the marginal tax rate on labor for different house-
hold types. The JCT staff will work to identify analytically useful
- ways to aggregate this information into a form that mdy be incor-
porated in a model that has macroeconomic: simulation capacity.
Additionally, based on modelers’ experiences, the prototype devel- -
opment will examine the possibilities for incorporating explicitly
modeled monetary policy, international capital flows, and behav-
ioral responses. S U g gk
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Examine behavioral issues

_ The modeling project reveals additional fundamental areas of un-
certainty in forecasting tax policy consequences. These  include
making assumptions about the magnitude of taxpayer behavioral
responses, and predicting reactions of the Fed and the inter-
national sector. JOT staff will invite outside economists to partici-
pate in working groups to study these issues more intensively, with
the ultimate goal of either reducing uncertainty about these param-
eters or determining how to adjust for this uncertainty in the reve-
nue estimating process. . | R R

An extension of this study effort may include additional modeling
projects involving outside modelers. These subsequent modeling
projects would address in greater detail central behavioral assump-
tions. JCT Revenué Estimating Advisory Board members have’ rec-
ommended two possible approaches for such ‘additional research:
(1) modeling a more specific type of policy change such as a large
cut in taxation of income generated from capital assets or a re-
vamping of the individual income tax structure; and (2) applying
the models to past tax legislation such as the Economic Recovery
Tex Act of 1981 and the Tax Reform Act of 1986 and comparing
results to historical experience.

Coordinate institutional roles

Pursuant to provisions of the Congressional Budget and Im-
poundment Control Act of 1974, for budgeting purposes, the CBO
produces a forecast of macroeconomic aggregates, including Federal
Government receipts and expenditures. The JCT staff uses this
forecast produced by CBO for its “baseline” assumptions about the
path of the economy under present law as a starting point for all
its revenue estimates. It has traditionally been the responsibility of
CBO to revise annually the economic forecast used for budget pur-
poses as part of the budget resolution process. These revisions are
based on an analysis of tax and expenditure proposals taken as a
whole. If the JOT staff were to begin unilaterally incorporating
macroeconomic effects in estimates of specific tax proposals, CBO'’s
expenditure scoring and JCT’s revenue scoring could end up relying
on incompatible underlying assumptions about the economy.

The JCT and CBO staffs are forming a working group to explore
issues of coordination between the two agencies with respect to
both institutional roles' and the interaction between revenue and
expenditure assumptions. The group will exchange information con-
cerning macroeconomic modeling activities; study the interaction
between expenditure and tax proposals in a macroeconomic con-
text; and discuss issues of coordination as the modeling technology
advances. '

In the context of including possible macroeconomic effects, a fur-
ther institutional constraint faced by the JCT staff relates to the
number of tax proposals analyzed each year, and the speed with
which these proposals must be estimated and modified during the
legislative process. All participants of the modeling project agreed
that it would be quite time-consuming to re-configure any of the ex-
isting models to analyze variations of a given set of tax proposals.
Tt will be necessary to produce guidelines for determining which
tax proposals would be appropriate for such macroeconomic analy-
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sis, and how to treat numerous variations on thege proposals. This
issue will be addressed by the JCT/CBO working group and by the
JCT staff along with its consultants and Revenue Estimating Advi-
sory Board. '

The JCT staff anticipates that a substantial amount of time and
effort will be required to complete the modeling foundation work
necessary for the inclusion of macroeconomic effects into the formal
revenue estimating process. The time frame over which this will be
accomplished will be determined in part by the amount of resotrces
the JCT staff has to devote to this effort, and by the other demands
made on JCT staff in the legislative process. In the interim, the
JCT staff will continue to provide qualitative analyses of the mac-
roeconomic effects of tax proposals as requested by Members of
Congress. The information gained during the modeling project will
be incorporated into these analyses.
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As part of the JCT project on tax ‘modeling; this paper examines
the economic effects associated with fundamental tax reform using
the Fullerton-Rogers general ‘equilibrium life-cycle model. The re-
sults are based on simulations that replace current corporate and
personal income taxes with comprehensive incorhe, conisumption,
and wage taxes. .~ i o DRRGEsR ‘
“- Although the various tax reform proposals come un

der many
forent labels, they share much in common in their economic effects.
Most proposals move away from the taxation of capital incomie by
adopting something more like a consumption base than like an in-
come base. In addition, most proposals, whether consumption-based
or not, move toward an efficiency-enhancing “flattening” of the rate
structure, both in termis‘of lower rates and in term of a leveling
of rates across different goods and factors: =~ = e b ;

" T, Description of the Fullerton-Rogers Model

‘The Fullerton-Rogers model specifies lifetime optimization on the
part of consumers according to the life-cycle theory. Consumers
maximize lifetime utility by borrowing and saving so that consuiip-
tion'is smooth relative to annual income. Capital markets are as-
sumed to be perfect. Consumers ‘are "distinguished into twelve
groups according to the levels of their lifetime incomes, which al-
Tows the analysis of the distributional effects of taxes, For each
group, we have a separately-estimated lifetime wage ‘profile, and
separate amount for inheritance and bequest. .

All groups have the same nested, lifetime utility, function with
several levels of decision-making. After consumers calculate the
present value of the lifetime labor endowment (“lifetime income™),
they decide how much of it to “spend” in each period. Then, within
each period, consumers decide how to allocate that spending be-
tween leisure and consumption. That period’s endowment minus
leisure determines labor supply, and income minus consumption
determines saving. The labor-supply response to a change in tax

- Congressional Budget Office, Tax Analysis Division. Paper prepared as part of the Tax Mod-
elir;lg1 Project, sponsored by the Joint Committee on Taxation. The opinions expressed are those
of the @uthor and do not necessarily represent. the views of the Congressignal Budget Office,
I ihank Don Fullerton for all of his earlier work in developing and writing about the Fullerton-
Rogers model. e S R PR
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policy depends on the substitutability of consumption for leisure
and the savings response depends on the substitutability of con-
sumption across periods. The size of these responses can be altered
by changing the values of certain parameters (elasticities of substi-
tution) in the model.

In later stages of the utility-maximization problem, the consumer
allocates that period’s consumption among the available consumer
goods. The model specifies minimum required purchases and
shares of discretionary {mrchases for 17 different consumer goods
by consumer age, resulting in consumption bundles that differ
- across age and lifetime-income categories.! Even though all c¢on-
sumers have the same utility function, those with low income
spend relatively more on goods with high minimum purchases.
Thus, the distribution of the tax burden depends on how the dif-
ferent groups spend their incomes, in addifion to how they earn
them. In addition; consumers can substitute between corporate and
noncorporate versions of each consumer good. The imperfect substi-
tutability of corporate and noncorporate goods explains their coex-
istence despite the higher tax burdens placed on corporate produc-
tion under current tax law.2 S

Compared to a simpler life-cycle specification, two of the features
on the consumption side work to produce a lower responsiveness of
saving to changes in the rate of return. First, bequests are exoge-
nously determined; hence, a large fraction of the capital stock (over
40 percent) is insensitive to relative price changes. Second, the
specification of minimum required consumption at each age limits
the degree of substitution across time (and for leisure as well).

The model also specifies a disaggregate production side, with cor-
porate and noncorporate producers, 19 industries, five types of cap-
ital, and labor. The profit-maximizing decisions of producers are
made on an annual basis. Producers can substitute between capital
and labor as well as among different types of capital. Resources can
flow between the corporate and noncorporate sectors. The switch to
consumption tax and the greater neutrality of the tax system will
affect economic efficiency by reducing the substitutions caused by
taxes. In addition, the fundamental reform will contribute to tax
incidence through effects on both sources and uses of income. The
resulting redistribution of income can have feedback effects on eco.
nomic variables such as saving and output. The model accounts for
all of these effects in the general-equilibrium calculations,

The appendix to this paper provides a more detailed description
of the Fullerton-Rogers model. For more detail still, see Fullerton
and Rogers (1993).

II. Model Simulation Results

In the model’s 1993 benchmark, the marginal tax rates on cor-
porate and personal income are set at .395 and .25, respectively,
based on economy-wide weighted-average calculations. The values
for other tax parameters such as depreciation allowances and tax

18ee chapter 5 of Fullerton and Rogers (1993) for a full description of the parametrization
of this subutility function. Parameter values were estimated from the Consumer Expenditure

urvey. :

2Gravelle and Kotlikoff (1993} also model imperfect substitutability of corporate and noncor-
porate outputs.
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credits are set to reflect tax law as of 1993. We choose to model
the current personal income tax with a single marginal tax rate
plus varying lump-sum grants. We thus capture the current level
of progressivity, where average tax rates rise with income, but with
the computational convenience of linear budget constraints.3-

For the JCT exercise; six different tax replacements aré donsid-
ered, under two different parameterizations, for a total of twelve
simulations. The six tax replacements are flat-rate (single marginal
-tax'rate) income, consumption; and wage taxes, with and without
exemption levels. All are comprehensive replacements in that their
tax bases are as broad as possible and impose a single tax rate on
everything in those tax bases. The two’ parameterizations vary the
intertemporal and leisure-consumption elasticities of substitution.
Under the “high elasticity” casg, both elasticities 'dre set to .50.
Under the “low elasticity” case, both elaSticities are sef to .15.4 "

To characterize the tax replacements, we specify that consump-
tion-based taxes are collected at the point of purchase, and wage
and capital income taxes dre collected from the firm. For tax re-
forms that involve an exemption; we’again avoid the comptitational
‘problem ‘of nonlinear budget constraints by using linear tak sched-
ules with negative intercepts identical for everyone. That is" the ef-
fect on progressivity of a $10,000 exemption is approximated by a
lump-sum grant set equal to the tax rate times $10,000 per house-
hold. This specification allowsa Very low income household to have
a negative tax liability, so our tax reforms with “exemptions” are
more ‘generous to low-income households than a true exemption

Most of the current proposals for fundamental tax reform call for

the wholesale repeal of federal income taxes and their replacement
with the proposed alternative. Thus, the simulations replace both
personal and corporate income taxes with versions of the taxes that
are revenue-neutral on an annual basis.5 The tax rates required for
revenue neutrality are determined within the general-equilibrium
framework. They depend not only on the size of the replacement
tax base specified, but also on the behavioral responses generated
by the tax replacement, which in turn depend on assumptions
about the sizes of the relevant elasticities. e e
“Initial”-period results correspond to an equilibrium immediately
following the tax change. “Long-run” results correspond to an equi-
librium that is about 100 years after the tax change, by which time
relative prices have remained unchanged (i.e., in “steady state”) for
about 35 yearss T T U0 oot o oo e o
- The JCT requested results on a number of economic variables,
but many of these variables are not, relevant within the Fullerton-
Rogers model. For example, the Fullerton-Rogers model imposes
annual trade and budget balance, and specifies a unified govern-

ment sector (with no separation of state and local from federal). Of

ey Fa0 0L SRR r T E v T Faa R, e Bl e «-u‘.é_.,\,--. A GERL
®See Fullerton and Rogers (1993) for greater detail on t he specification of the cost of capital
and the charécterization of the current progressive income taxes,

“The econometic evidence on savings and labor:supply responses surveyed mRandoIphand

] e

Rogers (1995) seems to be more consisten with the lower-electricity assumptions. -
5This neutrality accounts for changes in teh price level, so that the real valug of government
purchases is held constant, e e T
¢In fact, relative prices fluctuate very little after about 45 years following the tax change.
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the requested variables, those that could be generated from the
model are shown in Tables 0-6. "

‘The Effects Associated With Tax Base

In general, the simulations reveal that differences across alter-

native replacement tax bases do cause some differences in the ef-
fects on economic variables, including economic efficiency, but in
many respects the differences are quite small. The fundamental
characteristic of all of these tax bases is one they share in common:
they are all broader and more neutral than the current income-tax
base. For this reason, any one of these tax base reforms would con-
tribute positively to economic growth and steady-state welfare.
* At a more detailed level, however, some interesting differences
remain. One difference among the consumption, wage, and income
bases is in the size of the tax base. At any point in time within
an economy, the income base is larger than the consumption base
(where the difference is savings), and the consumption base is larg-
er than the wage base (where the difference is consumption of the
return to existing capital). The initial replacement tax rates shown
in Table 0 reflect these size differences. Under the standard (high-
‘er-elasticity) assumptions, the initial réplacement tax rate under
the proportional income tax is less than 16%, while those of the
proportional consumption and wage taxes are close to 18% and
21%, respectively. Under the low-elasticity assumptions in " this
model, the difference between the income and consumption bases
narrows, with initial rates of 14.4% and 14.8%, respectively, be-
cauge the change in personal saving is lower when the intertem-
poral elasticity is lower. On the other hand, a low intertemporal
elasticity implies that a larger share of the capital stock must be
explained by intergenerational transfers of capital rather than life-
cycle savings. With relatively more consumption from the return to
inherited capital, the difference between the consumption base and
the wage base widens. Thus, under low elasticities, the initial tax
rates required for revenue neutrality are 14.8% for the consump-
tion tax and 18.2% for the wage tax.

In the long run, however, the size of replacement tax bases and
the required tax rates depend on how the economy has responded
to the tax reform. These economic responses depend on what we as-
sume about elasticities, but the sensitivity to these elasticities also
differs across the alternative tax bases. Comparing the long-run re-
placement tax rates, we find that the higher elasticities eventually
boost the size of the consumption base and allow it a lower long-
run replacement tax rate, but slightly reduce the growth of the
wage and income bases and thus reduce the decline in the long-run
replacement tax rates. In this respect, the consumption base ap-
pears relatively more attractive under more generous assumptions
about behavioral response. :

Tables A-F emphasize the effects on capital accumulation and al-
location. All of the simulations show increases in the overall capital
stock (to varying degrees), and all suggest substantial reallocation
of the capital stock across different sectors of the economy. First
note the effects of the tax replacements on the costs of capital for
the corporate, noncorporate, and owner-occupied housing sectors.
For all tax reforms, the effective tax rate for corporate capital falls
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more than for noncorporate capital or housing capital: All reforms
reduce the personal marginal tax rate, and all would eliminate the
extra layer of tax on the corporate sector. Under both sets of elas-
ticity assumptions, the effective tax rates fall more under the con-
sumption tax or wage tax than under the income tax, since the in-
come tax still applies to capital income.?” Even the comprehensive
income taxes reduce the cost of corporate and noncorporate capital
due to the reduction in marginal tax rates, but increase the cost
of owner-occupied housing because of the increased taxation of the
flow of housing services.® Under all of the replacements, the net-
of-all-tax rate of return to capital increases sharply initially but
then declines as capital accumulates. This decline is greater under
higher elasticities, because capital accumulates faster,* - o ot

Tables 1.6 show that with other economic variables as well, the
relative advantage of the consumption 'base ‘over the other tax
bases depends on what we assume*about the savings and labor- -
supply responses. With high elasticities, the percentage increases
in steady-state capital-labor ratios and labor préductivity {output/
labor) are largest for the consumption tax and smallest for the in-~
come tax. Under all of the proportional taxes, the relatively-high
intertemporal elasticity of .50 produces huge increases in savirigs"
rates in the initial period (335%, 278%, and 202% for the consump-
tion, wage, and income bases, respectively), yet more moderate in-
creases in the steady state (20%, 18%, and 11% respectively).
Changes in other economic variables such as labor supply and pro-
ductivity are smaller. Note that initial-period responses-are unreal-
istically dramatic in the Fullerton-Rogers model because the behav-
ior of households is myopic in nature.? - e

Under low-elasticity assumptions, however, both the magnitude
of these changes and the relative advantages of the consumption
base decrease sharply, Both initial and long-run savings rates, and
the long-run capital-labor ratio, increase least for the consumption
base. TR e ST s N R LR D i B
The Significance of Redistribution - ™

Although a detailed description of tax burdens across households
is beyond the scope of this paper, these patterns of tax incidence
do affect the economic variables discussed here,i0 In particular, the y

7These éffective tax rates are comparable. across sectors and assets, But they are hard to com-
pare across tax reforms because they depend on the level of the net rate of returs; relative to
the wage rate. Our numeraire is the net wage paid by firms, and the tax reforms are modelled
as extra taxes paid by firms, so the gross wage rises, To maintain the relative costs of labor .
and capital to the firm requires an increase in the nominal price of capital. te
SUnder current:law, owner-occupied housing is tax favored relative to rental housing and
other forms of capital. Homeowners take mortgage interest deductions despite the fact that their
impnﬂzed rental income is not taxed. The pure proportisnal income tax rep?&cem’ént does tax im-
puted rerits. T e e L PR IR SO L PR S C e
Even though all of the proportional replacements rem ve the différential federal tax treatment .
of capital across sectors and asset types, a difference remains ackoss torporate, noncorporate,
and housing costs of capital because of the contintied existefice of property ta¥es.” " o - s
®More specifically, the initial-period savings Tesponse is Tm%‘e; because people overreact to the
initial-period increase in the net rate of teturn to capital. With myopi¢ expectations, people
change their savings behavior based on the assuinption that the net rate of return will forever
equal that initial value; i.e,, they do not anticipate that the rate will come down as capital accu- -
mulates. See Ballard and Goulder (1985) for"an analysis of the role of foresight’in determining

the sizé of savings respohse. 7 7 % L

P A closer examination of the incidence of the
Rogers (1996), In- particular, that paper also di
egories, which ig not discussed here. e i

¥ X WAL Celnleeals el BTN
tax replacements is found in Fullerton and.
incidenée across lifetime’ income cat-
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intergenerational distribution of the tax burden is highly relevant,
because of the differences in propensities to consume across house-
holds of different ages. If households behave as life-cycle consum-
ers, any redistribution of income away from older generations to-
ward younger ones will tend to increase the aggregate saving rate
of the economy. This would seem to make the consumption tax the
winner in terms of its stimulus to saving.

But surprisingly, it is not always true that the consumption tax
that produces the largest increase in personal saving. Under cer-
tain conditions, the wage tax does. This result appears to con-
tradict a prediction of Kotlikoff (1995). He argues that the positive
effect on savings from a switch to a consumption tax is in large
part due to the implicit tax on existihg capital that takes from the
old, with relatively large propensities to consume, and gives to the
young with greater propensities to save. The wage tax does not in-
clude the redistributionary effect of the capital levy, so the increase
in saving would be smaller. This result does indeed follow in 2
model that distinguishes households by age, such as in Auerbach
and Kotlikoff (1987) and in Fullerton and Rogers (1993). In both of
these models, the tax on existing capital helps boost saving through
intergenerational redistributions. ‘ ‘

But the income effects occurring as a result of fundamental tax
reform are not merely redistributive in nature. The gains to some
individuals do not have to be offset by losses to- others; in fact,
among age and income groups alive in the long run, everyone can
be made better off. When people feel better off, they increase con-
sumption of goods and services, and they increase their leisure
time. Thus, the increases in saving or labor supply that result from
the substitution effects (caused by decreased marginal tax rates)
can be offset by decreases in savings and labor supply that result
from positive income effects (also caused by decreased marginal tax
rates). The fact that the consumption base is broader than the
wage-income base implies that the marginal tax rates are lower
" under the consumption base, which in turn implies that the posi-
tive ‘income effects are larger under the consumption base. The -
wage tax can produce greater increases in savings rates when in-
come effects tend to dominate substitution effects. Thus, we see the
‘wage tax producing a larger increase in the savings rate under the
“low elasticity assumptions”, in which case substitution effects are
relatively less important. Under low elasticities we see the income
. effect dominating, implying that the higher marginal tax rate of .
- the wage tax produces greater increases in labor supply and sav-

" ings than does the lower marginal tax rate of the consumption tax. .

Another reason why a wage tax could lead to larger increases in

" savings is that intragenerational redistributions’ may matter as. =~ '

. well. In the Fullerton-Rogers model, savings propensities are a

" function of age alone, because everyone has the same lifetime util-

ity function, so this is not an'issue with the results presented here. -
But people differ not only by age but also by level of lifetime in- "

.. _come, and a more gerieral model might allow savings propensities . =
" to vary with both characteristics. More specifically, the tax on ex- . . "'

" isting capital not only hits the old harder than the ‘young, but also .
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hits the lifetime rich harder than the lifetime poor.1L If the capital
levy hits the rich, and if the rich have higher propensities to save,
the consumption tax might not necessarily help the savings re-
sponse more than the wage tax. U LD G
For all of the replacements, the basic intergenerational pattern -
of burdens is similar—greater relative gains to the young. This pat-
tern is expected for the switch to a consumption tax; but may’ be
surprising for the switch to wage and income taxes. The usual
story about intergenerational burdens for these tax changes is fo-
cussed on the sources side, namely, that switching from an income
base to a wage-tax base redistributes from the young who are taxed
on their wages to the old who are relieved of tax on their capital.
But this sources-side story is based on a simple model with initial
tax neutrality and consumer- homogeneity. In this more-detailed
model, however, the initial income tax is not neutral, so the switch
to a more neutral wage or income tax can have various effects on
relative prices of consumption goods. In addition, consumers: of the:
same age are heterogeneous, so they buy different bundles of com-
modities. Thus the distributional patterns of tax burdens will de-
pend on effects operating through the uses side as well. : :
In faet, the Fullerton-Rogers model suggests that the elderly. can.
actually be made worse off by the switch to a more neutral tax;
even a wage tax. The reason is that the relative prices of consumer
goods change in a way that burdens. the old more than the young.
For example, the elimination of preferential treatment of housing
raises sharply the cost of shelter. Also, the removal of capital tax-
ation under either the wage tax or the consumption tax raises the
relative price of labor-intensive goods such as health care and fi-
nancial services. Even with the switch to a proportional income tax,
the latter effect holds because of the removal of the double-taxation
of dividend income. These changes in the relative prices  of
" consumer goods cause intergenerational  redistribution, because
these goods are precisely the ones that make up a large fraction
of older-households’ budgets in our model.12 .~ "~ 0. G0
On net, under the wage tax, the elderly are only slightly worse
off because this effect on the uses side is offset by the usual
intergenerational effect on the sources-side of switching from an in-,
come tax to a wage tax. Under the income-tax replacement, the el-
derly are relatively worse off compared to the wage tax, because
that sources-side story is not as strong.’® .. b '
_All of the replacements that use a consumption base, however,
show a much more pronéunced redistribution of income away from-
older generations, towards younger ones. Consumption taxes entail
the greatest intergenerational redisgribution, because of the tax on

existing capital. These basic di ctions across tax bases in terms

e T, g 5

11In the Fullerton-Rogers model, the consumption and wage bases also differ due to the pres-
ence of bequests. The lifetime rich receive larger inheritances, which all their present value of
consumption to exceed the present value of labor income. This feature also makes the consump-
tion tax more: progressive than the wage tax, and it reinforces the intragenerational effect on
total savings that occurs when those with high savings propensities are hit by the capital levy™

12 These uses-side effects are emphasized in Fullerton and Rogers (1997). R

12Because the old have more capital income than the young, however, and because capital
taxes fall more than labor taxes with the removal of the dou%le-taxation of dividend income,
e:u;ien the switch to a neutral income tax provides some relative gain tot he old on the sources
side. A

o gney
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of the patterns of intergenerational burdens do not change much
with the values of elasticities.

The addition of annual exemption levels affects the pattern of
burdens differently depending on which base is chosen. In particu-
lar, adding an exemption level to a consumption tax increases the
intergenerational redistribution, while adding an exemption level
to either a wage or income tax does not. The exemption requires
a higher rate of tax for revenue neutrality, which strengthens the
effect on the uses side just discussed. Prices rise more for the elder-
ly. Moreover, this stronger intergenerational redistribution has im-
portant implications for saving and efficiency, as discussed below.

Effects on Economic Welfare

Most economists support fundamental tax reform because of the
expected improvements in economic efficiency. The current income-
tax system is highly distortionary, because it taxes income at dif-
ferent rates depending on the sources or uses of the income. Taxes
on capital income are fingered as a major culprit, because: (i) cap-
ital income is difficult to measure accurately, and hence difficult to
tax uniformly across different types of assets, and (ii) even with
perfectly-uniform capital taxation, such a tax creates an intertem-
poral distortion. Established tax preferences such as the mortgage
interest deduction also contribute to the distortions among different
sources or uses of income. Hence, many economists believe that the
most effective way to enhance the efficiency of the tax system
would be to move toward a consumption-based tax with a flatter
rate structure and broader, more neutral base.

To go all the way, we could move to a proportional, single-rate
consumption tax. This switch can be said to have several distinct
effects on efficiency. First, the “flattening” of the progressive tax
rate structure reduces individual disincentives. Second, the leveling
of the playing field is expected to reduce the distortionary effects
of taxes. Third, the switch from an income base to a consumption
base involves a reduction in the intertemporal distortion in ex-
change for a larger labor-supply distortion, and so may increase or
decrease the inefficiency of the tax system. Most economists seem
to expect a positive overall effect on efficiency from such a tax
change, especially when combined with lower rates.

Calculations of welfare effects within the Fullerton-Rogers model
(see Tables G and H) suggest that a switch to a proportional con-
sumption tax will increase economic efficiency as long as the two
elasticities are not too low.14 The gains are fairly modest, how-
ever—less than one percent of lifetime income when defined using
our method which calculates the present value of welfare changes
relative to the present value of incomes over all generations. The
efficiency calculation is smaller than are steady-state levels of util-

140ur efficiency measure is based on a present-value calculation across all generations. We
discount at a rate of 4%, which is the net-of-all-tax rate of retirn in the medel. discounting puts
greater weight on the negative utility changes of clder generations than on the positive utility
changes of younger generations. A lower discount rate would thus raise the efficiency gain. This
measure is somewhat arbitrary, as it does not reflect a formally-defined social-welfare function,
and it does not employ the “lump-sum redistribution authority” of Auerbach and Kotlikoff
(1987}, iFor this reason, Tables G and H also show the utility changes to the steady-state genera-
tion only.
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ity increases, because the losses of earlier generations are added,
and indeed, given greater weight because of discounting. =~ -
The smaller efficiency gain under the wage-income tax indicates
that the wealth component of the consumption base is important
in contributing to whatever gains exist. The consumption base is
larger than the wage base due to consumption out of existing cap-
ital, and the capital levy present under the consumption tax per-
mits lower marginal tax rates and hence smaller economic distor-
tions. While the efficiency advantage of the proportional consump-
tion tax over the proportional wage tax remains under all of the
elasticity assumptions, the advantage of the consumption tax over
a broad-based income tax disappears if the intertemporal elasticity
is low, and even if the labor supply elasticity is also low. In gen-
eral, the efficiency gain from switching to a consumption tax is
very sensitive to the value of the intértemporal elasticity.15 Note
that some other indicators of economic welfare, such as real output;
and the real after-tax wage rate (both also shown in Tables G and
H), suggest similar rankings among the various replacements. .. .
Even a substantial gain in efficiency caused by a flattening of tax
burdens would seem unsurprising and unsatisfying, however. If one
role of taxation is redistributive, then we may want to consider tax
replacement designs that maintain the current level of progres-
sivity and at the same time improve efficiency. Surprisingly, the
addition of exemption levels is not always efficiency-reducing. We
would expect that because exemption levels necessitate higher tax
rates for revenue neutrality, distortions would be greater and effi-
ciency gains lower. The efficiency gains also depend, however, “on
the intergenerational redistributions mentioned earlier. Under ‘a
consumption tax base, because of the uses-side effects, the exemp-
tion level causes greater redistribution of incomé away from old to
the young, and this effect works to enhance efficiency. In faet,
when the leisure-consumption elasticity is low, the net efficiency
gains are higher under the exemption-levél version of the consump-
tion tax, because the higher labor-supply distortion resulting from
the higher marginal tax rate becomes less important than the in-
come redistribution. In general, it appears that the efficiency gains
associated with fundamental tax reform are more sensitive to dif-
ferences in the nature of tax bases than to the differences in tax
rates via exemptions. In particular, the capital-levy advantage of
the consumption base seems to stand out. e e
Some caveats: Overall, the efficiency gains shown here seem
rather small, in fact smaller than other economists have found. It
should be emphasized that the efficiency calculations depend on the
specification of our model as well as on certain assumptions built
15The welfare gains associated with asw:tchfrom 'a progressive income tax to & proportional
consumption tax are éxpected to be positively-related to the magnitude of the intertemporal
elasticity because gains from the proportionality and the. change in base are positively re?ated

to this elasticity. However, the gains are ambigugus with respect to the maﬁ-nitude of the labor-
supply elasticity because, while gains from proportionality are %ositivel related to this elastic-
ity, gains from the'switch in base are inversely related to it. This is w] y the efficiency advan-
tage of the consumption base is much more sensitive to the value of the intertemporal elasticity
than to the value of the consumption-leisure elasticity. '

Gravelle (1991) also finds that the efficiency gains associated with a consumption-tax replace-
ment depend heavily on the intergenerational redistribution that takes place, and that the gains
are more sensitive to the intertemporal elasticity than to the consumption-leisure elasticity. The
Fullerton-Rogers model has been used to highlight these points as well (Randolph and Rogers,
1995, and Rogers, 1996). : L R R
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into our present-value calculation of gains over all generations,
both of which tend to point toward an understatement of efficiency
gains. For example, our characterization of the benchmark income-
tax system did not include graduated marginal tax rates, but just
increasing average tax rates, so some of the gains from switching
to flatter tax systems are likely to be understated. In addition, the
“exemption-level” taxes modeled here are really negative-intercept
taxes (proportional taxes plus lump-sum grants), so the tax treat-
ment of lower-income households is more generous than under a
true exemption-level tax. Thus, for revenue neutrality, overall mar-
ginal tax rates are higher in our simulations than would be the
case without negative taxes. Since the present-value calculation of
efficiency gains is dependent on our choice of a .4 percent discount
rate, a lower rate would raise the weight on gains to later genera-
tions and thus raise the efficiency numbers. These are some rea-
Spéls to expect that our efficiency numbers might err on the low
side. . S

On the other hand, some other implicit assumptions could lead
to overstatement in some of our efficiency gains. For example,
Ballard and Goulder (1985) have shown that greater foresight on
the part of consumers may lead to reduced efficiency gains associ-
ated with consumption-based taxation. We have assumed myopic
expectations in our simulations. Also, in examining the various tax
systems, we have ignored administrative costs and measurement
problems. Under the comparison of proportional consumption and
proportional income taxes, for example, we implicitly assume that
capital income could be measured perfectly under the income tax.
This is no doubt an unrealistic assumption. The finding here that
the income tax is likely to be just as efficient under a low intertem-
poral elasticity holds only to the extent that truly neutral income
taxation is possible. :

-III. Conclusion: Could the Model Be Uge_d for Revenue
Estimation?

At the most fundamental level, the Fullerton-Rogers model is
simply a computational, bells-and-whistles version of the analytical
Harberger (1962) model. It is not a macroeconometric forecasting
model, and thus cannot be used to predict the actual effects of tax
reform along with the changes in macroeconomic variables such as
inflation or unemployment. Instead, it is designed to answer con-
ceptual questions about the effects of tax reform on real incomes,
prices, and factor allocations, all else equal—with no changes in
such macroeconomic variables. The model assumes away all trade
and budget deficits, market imperfections, transaction costs, factor
immobility, and liquidity constraints. All its computations are
based on the allocations that result once all markets are in equi-
librium, and the model implicitly suggests that such equilibria are
immediately attained. The model also specifies that households
have myopic expectations about prices (people’s expectations of fu-
ture prices are simply current prices), so such expectations are only
fulfilled once the model has found a new steady state. And the
model is too stylized to capture many of the detailed changes to the
tax code that could occur under tax reform. For all these reasons,
the model is best suited for the analysis of the long-run effects of
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major tax restructuring. On its own, it is ill-suited for revenue fore-
casting. Y p g PR
As with the Harberger model, the real usefulness of Fuller-
ton-Rogers model comes in its ability to highlight how- various eco-
nomic parameters influence the effects of tax reform on relative
prices and the allocation of resources. Harberger’'s model featured
an analytical representation of what happens to the net return to
capital relative to the wage rate, so that the influence of the var-
ious parameters (substitution elasticities, - capital-intensity, etc.)
could be seen directly in a formula. The Fullerton-Rogers model is
too large to analytically solve, so it is numerically solved, and nu-
merical sensitivity analysis (varying the values of the behavioral
parameters) substitutes for analytical partial derivatives. . ...
Although the model cannot stand

alone as a revenue-forecasting
model, it could provide an important piece of the answer.. . The
more-limited role for this sort of model in the revenue-estimating
process might be to provide predictions about changes in relative
prices, which could then be fed into a forecasting model, -~ =
In the context of fundamental tax reform, the Fullerton-Rogers
model has a comparative advantage i making several points, in-
cluding the following: - - A

fhe Fuller.

o All proposals for fundamental tax reform, '-ivhéi"ﬂéfméqnsuﬁip- o

tion-based or income-based, tend to reduce the overall effective tax
rate on capital and hence encourage capital accumulation. But in
addition to an overall increase in the capital stock, the mix of cap-
ital in the economy is likely to change because of the switch to
more neutral taxes. .~

e Whether or not a consumption tax produces larger economic
gains compared with a comprehensive income tax depends critically
on how responsive people are in terms of intertemporal and labor-
supply decisions. Lower responsiveness (in the form of lower elas-
}t)icities”df substitution) reduces the superiority of the constimption

ase. I PR B Lt o S E e Fee Ay £ X A i A S ek ‘.'}'L}“-u. Talaiadnta M. adfd b

* The economic effects of fundamental tax reform depend to a
large extent on how incomes are redistributed across generations.
This intergenerational incidence in turn depends not only on how
different generations obtain their income‘and how much they save,
but also on how they spend their money on different goods and
services. This is because fundamental tax reform affects not only
the relative returns t6 factors of production, but also relative g
prlces. . . B LIy o [ ) n - B b W Lk
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Appendix: The Fullerton and Rogers General-E(jﬁilibfium |
' ' Model 16

The Fullerton-Rogers model uses measures of lifetime income
based on longitudinal data, and classifies households according to
lifetime-income categories. Through its specification of consumer
utility and industry production functions, the model is able to cal-
culate the general-equilibrium effects of tax chauges on the prices
and quantities of goods and factors, and the subsequent effects on
economic efficiency.

Lifetime Incomes

The Fullerton-Rogers model incorporates data on lifetime in-
comes, requiring longitudinal data for many individuals over many
years. Although no data set exists which spans the entire lifetimes
of individuals, the University of Michigan’s Panel Study of Income
Dynamics (PSID) has been asking the same questions of the same
individuals now for over 20 years. From the PSID, Fullerton and
Rogers drew a sample of 500 households that included 858 adult
individuals, with information on wages, taxes, transfers, and var-
ious demographic variables for the years 1970-87. They included
heads and wives in the sample, and for simplicity in defining the
lifetime of a “household,” they excluded households whose marital
status varied over the sample period. For heads and wives sepa-
rately, they estimated the wage rate as a nonlinear function of age,
so that for each iridividual in the sample they were able to: (i) pre-
dict the wage rate for years that come after as well as before the
sample period, (ii) multiply the actual or estimated gross-of-tax
wage rate by a total number of hours per year (e.g. 4000) to get

16 See Fullerton and Rogers {1993).
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. the value of the endowment, and (iii) calculate the present value
of this endowment for each person. Thus; the level of well-being in
the Fullerton-Rogers model is defined by potential earnings, includ-
ing the value of leisure. These levels are used to classify house-
- holds inte twelve groups dccording to lifetime ability-to-pay, where
a household’s lifetime income is defined to be the average of the .
head’s and wife’s (if any) lifetime incomes. The groups are con-
structed by starting with the ten deciles, but the poorest 2 percent
is separated from the next poorest 8 percent, and the rickest 2 per-
cent from the next richest 8 percent. . _

For a given level of lifetime income, the timing of income mat-
ters, because the shape of an individual’s lifetime income profile de-
‘termines the composition of annual income. Therefore, Fullerton
and Rogers reestimate the nonlinear age-wage profile separately
for each of the twelve groups. In addition, they estimate the time
paths of personal income taxes paid and transfers received, in
order to set up a consistent benchmark data set with a. path of

consumer spending out of total available net-of-tax income. = -
- Model Structure and Parameterization =~~~

The general-equilibrium approach to tax analysis permits the ac-
counting of the behavioral effects and excess burdens caused by
" taxes. It can capture the important influences of taxes on diverse
household choices about labor supply, savings, and the consump-
tion of different commodities. Utility maximization determines the
- demands for commodities and ‘supplies of factors. The assumption
- of ;profit maximization on the part of producers defermines the de-
mands for factors and the effects of taxes on these demands. Solv-
ing for general equilibrium prices captures the net impact of taxes
- when these behaviors are considered simultaneously.

In the Fullerton-Rogers model, consumer decisions are made ac-
cording to the maximization of lifetime utility. To begin, the indi-
vidual calculates the present value of potential lifetime earnings.
This endowment is supplemented by government transfers, reduced
by taxes, discounted at the after-tax interest rate, and augmented
by a fixed initial inheritance. For computational simplicity, the
model] specifies “myopic” expectations about future prices, so that
the consumer expects the current interest rate to prevail in all fu-
ture periods.

“One part of the lifetime endowment must be saved for a bequest
upon death. Fullerton and Rogers avoid the many possible motiva-
tions for individual bequests, or the many ways in which taxes
might affect the size of those bequests. Instead, the Fullerton-Rog-
ers model simply acknowledges that life-cycle saving by itself can
only explain about half of the observed capital stock. In the model,
part of the capital stock is attributable to the fact that individuals
receive exogenous inheritances and are then simply required to
leave comparable bequests at the end of life. Incidence results de-
pend on the differences in these exogenous inheritances among
groups. To achieve balanced growth, each group must add some ad-
ditional savings to their inheritance before they make their be-
~quest. ' e T

The rest of the present value of income is available for spending.
Decisions are made in stages. In the context of fundamental tax re-

44-651 97-3
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form, the first two stages seem most important because they define
the saving and labor-supply responses. . e

At the first stage, the consumer chooses how much to spend each
period. This choice depends on assumptions about the form of life-
time utility and the values of certain key parameters. Lifetime util-
ity is specified as a “constant-elasticity-of-substitution” (CES) func-
tion: ' "

tall(f:I -1)

1
T = :
g, (g-1)g
Uu=|X a x ‘ ?
=] .

where T=60 (chronological age 79) is the individual’s certain date
of death, €, is the intertemporal elasticity of substitution, and x: is
the amount of “composite commodity,” a combination of a composite
consumption good and leisure at economic age t (equal to chrono-
logical age minus 19). The weighting parameter, a,, reflects the

_consumer’s subjective discount rate, or rate of time preference,
which is set at 0.005. :

While the Fullerton and Rogers study used a central-case inter-
temporal elasticity equal to 0.5, in the present study that elasticity
is varied from a low of 0.15 up to 0.5 in the examination of effi-
ciency gains. The consumer’s choice about how much to spend each
period is also affected by changes in the net rate of return (which
is set at 0.04 in the central case).?

At the second stage, the consumer allocates one period’s “spend-
ing” between leisure and other consumption goods, according to the
CES subutility function:

(e, 1)fe, [Erd(Es-1)

/s, —(&,-1)e,
o 2 Ct +(1 t )

~ e,
X =% o)

where is the amount of composite consumption good consumed at

t, I, is the amount of leisure taken at ¢, and &; is the elasticity of
substitution between consumption and leisure.The decision about
how much labor to supply depends on what is assumed about the
value of the consumption-leisure elasticity of substitution. Fuller-
ton and Rogers set this elasticity at 0.5 in their central case, but
for the purposes of this study that elasticity is varied from 0.15 to
0.5 (just as the intertemporal elasticity is varied). In the general-
“equilibrium model, individuals can “buy” more leisure at a price
“equal to the foregone net-of-tax wage, instead of buying other

1 Chapter 8 of the Fullerton and Rogérs book discusses the seﬁéitivify...ofj_qcidence calcula-
tions to these parameter values. Chapter 4 of the current study emphasizes thé importance of
{:)he eléltt:;niponal elasticity in determining the efficiency gains from a switch to consumption-

as ation. .
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goods. This choice is affected by taxes, and it also depends on age.
Individuals in this model never fully retire, but the weight on lei-
sure increases with age after they reach 60, in a way that reflects
actual choices.

In the third stage, individuals decide how to allocate current con-
sumption spending among 17 partieular goods (such as food, alco-
hol, tobacco, utilities, housing, etc.), according to the subutility
function:

- X N
¢, = I (c;=b,)™",
i=1

where N is the number of consumer goods (=17), and ¥ is the
- amount of consumer good is consumed at age £ This decision func-
tion is of the “Stone-Geary” form; which means that a consumer at
a given age has to buy a set of 17 “minimum required purchage”
amounts (b) and then allocates remaining spending according to a
set of 17 “marginal expenditure shares” (betta). These 34 param-
eters are estimated for each of 12 age categories using data from
the Consumer Expenditure Survey, as described thoroughly in the
Fullerton and Rogers book. This Stone-Geary framework has sev-
eral important implications. By making a portion of spending non-
discretionary, it reduces the sensitivity of total consumption ‘and
saving to the net rate of return. In addition, because discretionary
income may be spent in proportions different from minimum re-
quirements, actual purchase proportions depend on total income.
Required spending is relatively high for housing "and gasoline,
while discretionary spending is relatively high for clothing, serv-
ices, and recreation. Thus the rich and the poor buy different bun-
dles, and bear different burdens on the uses side.8 T
In the fourth stage of the consumer’s allocation process, the ex-
penditure on each consumer good is divided by fixed coefficients
among components drawn from a list of producer industries. No
real “decision” is made here, but this step allows the matching up
of consumption data using one definition of commodities with pro-
ductjon data using a different definition. For example, expenditure
on the consumer good “appliances” is composed of portions from
finetals and machinery, from transportation, and from the trade in-
ustry. o
Then, in the fifth and final stage of the decision tree, the
consumer takes the spending on each industry output and allocates

18 This framework also allows Fullerton and Rogers to use the same utility function for every-
one in the model. In previous efforts, rich and poor individuals spend in different proportions
because they have different Ereferenc_es. But then the rich and the poor differ in fundamental
characteristics and not just by the amount of income they receive. With differences in ufility
functions, if the poor were to receivé additional income, they would still spend it as if they were
poor, according to their unchant%ed proportions. Fullerton and Rogers arﬁue that it seems more
natural that a poor' person with more money would begin to ave like a rich person. That
is, the primary distinction bétween rich and poor is the amount of income they receive, There-
fore, in their model, everyone has the same preference parameters. The poor igend more on
goods with high’ minimum required expenditures, because they are ‘poor, and the rich spend
more on goods with relatively high marginal expenditure shares.
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- it between the corporate sector and the noncorporate sector, accord-
ing to the CES subutility function: : . R

D A PR Ay o
0, = @) (1-y) " (YT,

where Q¢ is the amount of corporate production of producer good

J, @< is the amount of noncorporate production of producer good

J, and e; is the elasticity of substitution between corporate and
noncorporate outputs in consumption. Corporate output is assumed
to be slightly different from the noncorporate output in the same
industry. Hand-carved furniture, for example, is not the same as
mantufactured furniture. The consumer chooses the amount of each,
using a weighing parameter ¥ based on initial observed corporate
and noncorporate shares of production within each industry, and
using another elasticity of substitution (es;, which is set to 5.0 in
Fullerton & Rogers’ central case). This specification is consistent
with the observed co-existence of both sectors within an industry,
despite different tax treatments. If the outputs were identical, then

. a higher tax rate would drive one sector out of production. The de-

- gree of similarity is reflected in the elasticity of substitution. The
other purpose of this specification is to capture ways in which
changes in corporate taxes affect relative product prices and quan-
tities demanded of the outputs of each sector.

A similar process characterizes producer behavior in each sector
of each industry. Each output is produced by many competitive
firms in multi-stage production functions with constant returns to
scale. Also, for computational simplicity, there are no externalities,
no adjustment costs, and no uncertainty in the model. - o

In the first stage of production, output is composed of a fixed co-
efficient combination of value-added and intermediate inputs. Each
of the 19 industries uses the outputs of all other industries, in fixed

-proportions. Thus, changes in one product price affect many other
product prices. In the second stage, value-added is a function of
labor and “composite” capital, according to the function: ’

A

—(0,-1Yl0, |o,K0,~1)

VA = QL+ (1-0)K,

The weighing parameters ({) are based on observed labor L and
capital K in each industry, and the elasticity of substitution (c1)
varies by industry (between 0.68 and (.96, in Fullerton and Rogers’
central case). Thus a tax on labor can induce the firm to use more
capital instead, and vice versa. It also raises the cost of production,
and thus output price; in any industry that uses a high proportion
of the taxed factor. ~ =~ .~ o ' :
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In the third and final stage of production, composite capital is a
CES function of five asset types (Ki}—equipment, structures, land,
inventories, and intangibles: : e

v  Jaen
— d -1/0, . (0,-1)/o,

k=1

These types are defined by important tax differences such as the _
investment credit for equipment and the expensing of new intangi-
ble assets created through advertising or research and develop-
ment. The weighting shares (¥,) are again based on observed use
of assets in_each industry, and the response to tax differentials is
again specified by an elasticity of substitution (02,=1.5 in Fullerton
and Rogers’ central case). S e o

Government in this model conducts_several functions. It pays
transfers to individuals according to the estimated lifetime transfer
profiles discussed in the previous section. It produces an output for
~'sale through an industry called “government enterprises,” and ‘it
also produces a free public good through a composite combination
of its use of labor, capital, and purchases of each private industry
output. The weights in this combination are based on observed gov-
ernment purchases, and the elasticity of substitution is one. The
level of this public good is held fixed in all simulations, as any tax
change is accompanied by an adjustment that ensures equal-reve-
nue yield, A final government function, of course, is to collect taxes.

‘Each tax instrument enters the model as a wedge between the
producer’s price and the consumer’s price. The payroll tax, for ex-
ample, applies an ad valorem rate to each producer’s use of labor,
so the gross-of-tax wage paid by the producer is higher than the
net-of-tax wage received by the worker. Similarly, sales and excise
taxes appear as ad valorem rates on each consumer good, so the
gross-of-tax price paid by the consumer exceeds the net-of-tax price
received by the seller. R . e 2 P

The personal income tax is a little more complicated, in order to
capture its progressive effect on tax burdens. The actual U.S. per-
sonal tax system imposes higher effective tax rates on higher in-
comes through a graduated rate structure with a changing mar-
ginal tax rate. Ideally, one would calculate the effects of individual
choices at each different possible marginal tax rate in order to de-
termine utility-maximizing behavior. For computational tracta-
bility, however, Fullerton and Rogers use a set of linear tax func-
tions that approximate the U.S. system with a negative intercept
for each group and a single marginal tax rate (0.25 in the 1993
benchmark). Although all individuals face the same marginal tax
rate, average tax rates still increase with income due to the nega-
tive intercepts. Fullerton and Rogers do not mode} the myriad ex-
emptions and deductions. These simpler, linear tax functions can
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replicate the observed data on personal taxes actually paid by each

oup. ; : - BT Y S R

The state and local property tax and the U.S. federal corporate
income tax raise the producer’s gross-of-tax cost of capital, for each
‘asset type, relative to the investor’s net-of-tax rate of return. The
cost of capital corresponding to each type of asset depends on the
statutory corporate tax rate (set at .395 in the 1993 benchmark),
depreciation allowances at historical cost, the rate at which infla-
tion erodes those allowances (set at .04), the rate of investment tax
credit (set at zero after the Tax Reform Act of 1986), and the re-
quired net rate of return for the firm. This required rate of return
depends, in turn, on the going market rate and the personal tax-
ation of interest (at rate .2486), dividends (.292), and capital gains
(.18). The simulations described in this paper assume the old
view” of dividend taxation, where the personal-level taxation of
dividends affects the cost of capital and marginal investments.1? A
similar cost of capital formula applies to the noncorporate sector.
This treatment allows the producer’s choice among assets to de-
‘pend on relative tax rules, and the price of output in each industry
to depend on the relative use of assets with different effective tax
rates. .

Other assumptions help to close the model in a way that ac-
counts for all flows and that helps facilitate’ computation. The
model ignores international mobility of labor or capital, but allows
for trade of industry outputs. Also, the value of imports must
match the value of exports; the government’s expenditures and
transfer payments must match tax revenue; and, the value of per-
sonal savings must match the value of investment expenditures.
Producer investment is not the result of firms’ intertemporal opti-
mization, but instead follows personal savings from consumers’ op-
timization. The amount of personal savings is growing over time,
because consumers’ labor earnings are growing through population
and fechnical change. On the steady state growth path, the capital
stock grows at exactly the same rate as the effective labor stock.

Data used within the Fullerton-Rogers model derive from many
sources, adjusted to represent 1993 as the base year.?0 In addition
to the survey data used to estimate wage profiles and preference
parameters, we use the National Income and Product Accounts for
an input-output matrix, labor compensation by industry, govern-
ment purchases, and international trade. These published data are
combined with other unpublished data on capital allocations and
inheritances. : : z ERE .

... For some parameters, such as the elasticities of substitution, par-
ticular values are assumed. For other parameters, such as the
Stone-Geary preferences, econometric estimates are used. Finally,
some remaining parameters are “calibrated” from data on actual
allocations. Demand functions and all initial prices and observed
quantities are used to solve backwards for the value of the param-
eter that would make that quantity the desired one. This procedure

_establishes a “benchmark” equilibrium, with existing tax rules and

prices, such that all consumers are buying the desired quantities

_ 193ee Pullerton and Rogers (1993), J)p. 210-213, fo'r discussioﬁ of how adoptiﬁé the alternative
“néw'view” affects the efficiency and istributional effects of the various U.S. taxes. o
.20 The benchmark specified in the Fullerton-Rogers book is based on earlier (1984) data.
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and supplying the desired amounts of each factor, while producers
are using their desired amounts of factors to produce the desired
output. . )

Thus, using all these parameters together, one can solve for an
equilibrium with unchanged tax rules that replicates the bench-
mark consistent data. This provides an important check on the so-
lution procedure. From this benchmark, any particular tax rule can
be altered and one can determine how much more or less the con-
sumers want to buy of each good. The solution algorithm then
raises the price of any good in excess demand, and lowers the price
of any goed in excess supply, until it finds a set of prices where
the quantity supplied equals the quantity demanded for every good
and factor. It “simulates” the effect of the tax change, to calculate
all new prices, quantities, and levels of consumer utility. The meas-
ure of the change in tax burden is the “equivalent variation,” the
dollar value of the change in utility measured in terms of bench-
mark prices. Efficiency gains associated with a tax change are cal-
culated as the present value of equivalent variation over all genera-
tions relative to the present value of lifetime incomes. '



Table 0.-~Tax Replacements, Tax Rates, and Efficiency Gains from the Fullerbon-Rogers General-

Equilibrium Model

Tax rates
under high-

Description of tax replacement

elasticity as-
sumptions!

(initial, long

Efficiency
gains (as
percent of
lifetime in-
come) under

" high-elastic-

Tax rates
under low-
elasticity as-

: sumptions 1
‘(initial, long

Efficiency
gains (as
percent of
lifetime -in-
come) under
low-elastic-

run) ity assump- - run) ity assump-
tions! tions!

Comprehensive income tax (CIT) . .16, .14 70 14, .14 —.05
Progressive comprehensive income tax (PCIT)—has :

$10,000 exemption level ..........cccciiinniininnnenen .23, .22 61 .20, .20 —.06
Value-added tax (VAT)—consumption-based tax ........ce.e. .18, .14 97 15, .14 —.05
Progressive value-added tax (PVAT)——has $10,000 exemp- : L

BLOTL LEVEL «oreveeeeeeieeieeesivnsssstnnessresees s sesaartdenaenass sabanssssnsesressnenia .28, .20 ..96 221,20 —.04
Wage tax (WT)—mimics a consumption-based tax w/tran- ER C

SILION TEHET ..vvvveeeriivrvresssrrnbreecestirineeraaranrassnas s arsssrcmesissibaaasnes 21, .18 " .BE 18,17 —.20
Progressive wage tax (PWT)}—has $10,000 exemption level .35, .31 .70 .28, .26 —.89

1High-elasticity assumptions correspond to simulations using leisure-consumption and intertemporal substlt.utmn elasticities of .50. Low-

elasticity assumptions use value of .15 for these elasticities.

89
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Table 1 ~—Income-Tax Replacements Under High Elasticities
" (epsl=eps2=.50) (Fullerton-Rogers model—replace exlstmg

corporate and personal income taxes)

[All figures are percentage changes from baséliﬁe] -

- Proportional income
' tax

Income tax w/ex-
emption

Initial 'Long run

Initial  Long run

1. Qutput (total domestic
demand; includes inter- oo
mediates) ........... reevenenns - +4.49 +4.61
2. Consumption as share '

OFf GDP oo ~6.69  +0.90

3. Exports (& imports) as
share of GDP ................ -16.20 -12.74
5. Government spending

as share of GDP ......... —375 —5.43

6. Net investment (=net
saving) as share of
GD

A364° 4377

—556 +.076
~20'15  —17.30

~3.09  —452

P o +201.5  +11.31  +167.3 = +9.46

7. Capital stock ................ 0.00 +14.09 0.00 +11.78
8. CCA (depreciation) ...... —-7.89 +5.81 —-8.11 +3.28
10. Residential capltal : .

SEOCK correvirreeere e -10.03 +1,11 -961 -0.32
12. Labor supply ............. - +2.98 +0.70 +2.17 +0.26
Capital/Labor ratio of

€CONOMLY ..oeceriirrrerissrrn ~2.81  +13.40 —-2.04 +11.861
13. Real after-tax wage

rate (W/p) .oveerveernienns +14.92  +21.45 +8.82  +14.13
15. Real after-tax rate of

return (¢/p) .....ccccecevianens +35.07 +11.03  +27.90 +8.60

17. Price level (consumer

DLICES) vvrvvverrrrreriareennnen, +16.01 +9.77

23. Total wage income

(line 12 x line 13) ......... +18.35 +22.31

+22.51 +16.81

+11.17  +14.43
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--Table 2.—Consumption-Tax Replacements Under High Elas-
ticities (epsl=eps2=.50) (Fullerton-Rogers model—replace
existing corporate and personal income taxes)

[All figures are percentage changes from baseline]

Proportional con- . Consumption tax
sumption tax w/exemption

Initial Long run Initial Long run

1. Output (total domestic
demand; includes inter-

mediates) ....cccceeeiranne +6.07 +6.03 +5.84 +5.81
2. Consumption as share
of GDP ..o —11.53 +0.99 —-12.63 +0.88
3. Exports (& imports) as ' )
‘ghare of GDP .......... o —4.83 +0.06 —4.32 +0.79
5. Government spending . Co
as share of GDP ........... —4.65 —-7.14 —4.32 —7.02

8. Net investment (=net
savings) as share of

GDP e +3346 +19.58 +361.7 +21.46
7. Capital stock ................ . 0.00 +22.46 0.00 +23.81
8. CCA (depreciation) ...... ~T7.13  +14.87 —-7.02 +16.29
10. Residential capital

SEOCK uvervimeeeeierenene i —13.01 +4.38 —14.02 —-4.41
12. Labor supply ....cccois +4.08 +0.52 +3.69 +0.01
Capital/Labor ratio of

ECONOTNY .veeemevvrrsrsains vvaas —~3.92 +21.82 —3.56 +23.81
13. Real after-tax wage

rate (WD) coccvereerivnrciins +12.45 +24.61 +3.89 +18.73
15. Real after-tax rate of

‘return (I/p) ceeeeeeeeeieneeen +30.75 +0.48  +20.80 +8.71
17. Price level (consumer :
_ PYICES) ivervrirrrrrnreriniiaaneas +18.54 +6.98 +28.31 +12.28

28. Total wage income .
(line 12 x line 13) ......... +17.04  +25.26 +7.72  +18.74
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_.Table 3.—Wage-Tax Replacements Under High Elasticities
(epsl=eps2=.50) (Fullerton-Rogers model—replace ex1st1ng
corporate and personal income taxes)

[All figures are percentage changes from baseline]

+20.54

+2.00

. Proportional wage Wage tax
.. tax w/exemption
o Initial Longrun Intial Longrun
1. Qutput (total domestic
demand; includes inter- o e
: med:ates) ...................... +5.14 +5.41 +4.30  +466
2. Consumption as share : _— .
of GDP ..o —~9.50 +0.89 ~948 - - +0.67
3. Exports (& imports) as _
share of GDP ................ -1966 -14.15 -27.19 -21.31
5. Government spending B _
as share of GDP ........... -397 -640 —823 -574
6. Net investment (=net V :
saving) as share of _

GDP ..o, +277.6  +17.81  +272.0° +19.43
7. Capital stock ............... 000 42022 . 000 +20.72
- 8..CCA (depreciation) ...... —8.33 +1144 ,_‘_4_—8 77 #1123

10. Residential capital g o

StOCK ..ot —11.53 +3.98  ~1175 . +3.70
12. Labor supply - +3.39 +0.30 +2.42 —0.61
Capital/Labor ratio of

€CONOMY ..oevvrrrvveresararnne -3.20 +19.99 -229  +21.59
13. Real after-tax wage o

rate (W/P) cveeecerivrinnnnns +10.45  +20.18 ~0.41 +9.32
15. Real after-tax rate of N L

return (¢¥/p) ....ccccceeeeann, +56.62 +18.84 +56.09 +1825
17. Price level (consumer _ _

Prices) .coccvveciieerrnnnenns . +20.70 +10.93 +33.88 +22.00
23. Total wage income '

(line 12 x Iine 13) ......... +14.19

+8.65
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Table 4.—Income-Tax Replacements Under Low Elasticities
{epsl=eps2=.15) (Fullerton-Rogers model—replace ex1st1ng
corporate and personal income taxes)

[All figures are percentage changes from baseline]

" Proportional income

Income tax

tax w/exemption
Initial Long run Intial Long run
1. Output (total domestic

demand; includes inter- . e

mediates) ......coeevnne +1.31 +1.86 +1.26 +1.84
2. Consumption as share S
=~ of GDP i —1.65 +0.40 - 1.57 +0.39
3. Exports (& imports) as o v

share of GDP ................ -13.21 -1237 -17.06 —16.17
5. Government spending

as share of GDP ........... -1.41 —2.46 —1.34 -2.41
6. Net investment {=net I

saving) as share of _

CGDP s +61.19 +3.78  +58.36 +3.83
7. Capital stock 0,00 +5.43 0.00 +5.44
8. CCA (deprematlon) ...... =8.63 ~3.44 —8.63 +3.41
10. Residential capital ' ' - Co

517707 U ~8.79 —4.69 —-8.66 —4.60
12. Labor supply .....ccoeee +0.37 +0.01 +0.30 —-0.05
Capital/Labor ratio of :

RCONOMLY  orvvnrincsmsisnenes - 0.36 +5.43 —-0.30 +5.50
13. Real after-tax wage SR

rate (WD) worinrvrnins +16.76 +18.98 +11.53 +13.79
15. Real after-tax rate of o '

return (r/p) ......ocoecceeenne +33.54 +2491 +27.55 +19.45
17. Price level (consumer o : :

Prices) ..ciervrvirenne. #1419 412,08 +19.56  +17.21
23. Total wage income '

(line 12 X line 13) ......... +17.19  +1898 +11,87 +13.73
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Table 5.—Consumption-Tax Replacements Under Low Elas-
ticities (epsl=eps2=.15) (Fullerton-Rogers model—replace
existing corporate and personal income taxes)

[All figures are percentage changes from baseline]

Proportional con-
- sumption tax

Consumption tax
w/exemption

Initial Long run

Initial Long run

1 Outpﬁt (total domestic
demand; includes inter-

- mediates) ....cccvevvvvvrrenns © +1.25 +1.76

2. Consumption as share
of GDP .....ccocomreevincriencn. -1.72 +0.40

. 3. Exports (& imports) as
share of GDP ............ . -1.28 —0.85

5. Government spending
as share of GDP ........... —1.47 —2.42

6. Net investment {=net
savings) as share of

4117 4172
~1.66  +0.39
—119  -0.77
-138 —2.37

GDP .coverveceenvrenenens +63.32 +3.54  +61.32 +3.53
7. Capital stock .....occevernnne 0.00 +5.23 0.00  +5.23
8. CCA (depreciation) ...... -8.52 —3.52 ~863 —3.52
10. Residential capltal

SEOCK i -9.42 -541  -951 -5.58
12. Labor supply .............. +0,37 +0.00 +0.28 ~ -0.06
Capital/Labor ratio of '

ECONOIMY ...ocvcrrirrarrnnser —-0.48 +5.12

~0.40 +5.18

13. Real after-tax wage
rate (W/p) .oocivvrincenneee. #1624 +18.71
15. Real after-tax rate of

return (1/p} ...cccceeveennenn, +29.95 +21.66

17. Price level {consumer

PriCes) .cccvverecvireriinnnn +14.73  +12.34

23. Total wage income

+10.65  +13.36
+23.69 | +16.17
42054 +17.65

(line 12 x line 13) ......... +16.61  +18.67

+1091  +13.24
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Table 6.—Wage-Tax Replacements Under Low Elasticities
(epsl=eps2=.15) (Fullerton-Rogers model—replace existing

corporate and personal income taxes)

[All figures are pércentage changes from baselinel

Proportional wage Wage tax
T tax w/exemption
, Initia]  Long run  Initial Long run
1. Output {(total domestic
- demand; includes inter-

mediates) ......ccceieeerennes +1.32 +2.37 +1.29 +2.58
2. Consumption as share

of GDP ....cooocvvvevnninnnnn, -2.17 +0.43 -2.30 +0.42
3. Exports (& 1mports) as e

share of GDP ................ —-15.74 -—1428 -—-2198 —20.04
5. Government spending '

as share of GDP ........... —1.38 -3.09 —-1.31 —3.29
6. Net investment (=net SRR

savings) as share of .

GDP oo +77.44 +7.15 +80.91 +8.80
7. Capital stock .......c.eccn. 0.00 +8.69 +0.00  +10.19
8. CCA (depreciation) ...... —-9.32 -0.70 —9.55 +0.54
10. Residential capital

SEOCK worvrrrieeeererininn —9.08 —2.98 —8.97 -211
12. Labor supply ...coocconees +0.38 —-0.10 +0.28 +0 22
Capital/Labor ratio of S e

ECONOMLY .vvevmvereneenuaneess . —0.50 +8.68 - —0.40 +10.32
13. Real after-tax wage _ DT

rate (W/P) .oovverrnrnvnrnnn. +13.22  +17.08 +4.82 4942
15. Real after-tax rate of ‘ oo

return (r/p) ... -~ +50.43 +3524  +54. 27 ' +34 56
17. Price level (consumer Coee vt

TPrICES) eviervreeneeneeenenee +2059  +13.92 - +27. 25 +21 89
23. Total wage income ‘

(line 12 x line 18) ........ +13.89 +1691 . +5.06  +9.13
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Table A—Effects on Capital Accumulation and Allocation
From Replacing the Income-Tax System With Comprehen-
sive Income Taxes (Fullerton-Rogers Model, High Elastic-
ities?)

[In percent]

Comprehensive in-  Progressive com-
.. come tax w/no ex- prehensive income
T émption tax w/exemption

Initial. . Long run Initial Long run

Percent change in:

Saving rate ............. +202 +11.3 +167 4946
Capital stock ............. 0.00 +14.1 0.00 +11.8
Residential capital ' '

SEOCK wovrermrverrnn, ~100  +111 -961 -0.32

Effective tax rate on o :
. corporate capital ... -57.2 —544 —495  —-4786
Effective tax rate on T
noncorporate cap- ' '
ital oo, -30.0 —24.6 —-188 —-15.1
" Effective tax rate on
owner-occupied
housing .......covuee... +13.6 +25.0 +25.6 © ' +34.0

After-tax rate of re-
turn divided by _
after-tax wage rate e
(/W) oo +18.9 —-7.55 +18.9°  —38.77

Capital-labor ratio of ‘
€CONOMY ....vcvennenne —2.81 +134 -2 04‘_ .. +1186

!Intertemporal and leisure- -consumption elasticities set equal to .50,
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Table B. Effects on Cipital Accumulation and Allocation
From Replacing the Income-Tax System With Consump-
- tion-Based Taxes (Fullerton-Rogers Model, High Elastic-
ities1)
[In percent]

Comsumption tax w/  Progressive con-

no exemption sumption tax w/ex-
_ emption
Initial ~ Longrun  pnigial  Long run
Percent change in: _
Saving rate ......... e +335 +198.6 +362 +21.5
Capital stock ............. 0.00 +22.5 0.00 +23.8
Residential capital
stock . —13.0 +4.38 -14.0 +4.41

. _ Effective tax rate on
" corporate capital ... —-77.1 —-68.5 —T76.9 —-87.7
Effective tax rate on :
noncorporate cap- ) o
12 DA —587 —436 -584  -42.3
Effective tax rate on ' ' ’

owner-occupied ' o
" housing ........cc.... .. —18.4 +105  —-15.8  +12.7

After-tax rate of re-
turn divided by
after-tax wage rate )

(X/W) oo +18.3 -194 +16.3  —23.1

Capital-labor ratm of N S
ECONOMY .vvvreeiiilnnn. -3.92 +21.8 -—3.56 - +23.8

1 Intertemporal and leisuré-éohsumption elasticities Set equal to .50~
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Table C.—Effects on Capital Accumulation and Allocation
- From Replacing the Income-Tax System With Wage Taxes
" (Fullerton-Rogers Model, High Elasticities 1) '

[In percent]

Wage tax w/no Progressive wage
- exemption tax w/exemption

Initial” Longrun  Tnitial  Longrun

Percent change in: S
Saving rate ... . +278 +17.8 +272 +19.4

Capital stock ............. 0.00 +20.2 7 0.00 +2O 7 '
“  Residential capital s - C I :
0 SEOCK e —-11.5 +3.98 —-11.8 +3 70

Effective tax rate on ' R : . RERRESE .
corporate capital ... —80.8 -73.6 —82.6 ~75.7
Effective tax rate on ‘ S e e

noncorporate cap- ' ST '

T2y D 652 526 —684  —56.2
Effective tax rate on . U e -
" owner-occupied ' e

housing ... —286 —-531 —-345 —118

_After-tax rate of ré-

turn divided by - o

after-tax wage rate Lo e

6 720 JEST +43.4  —-0.00 +58.5 +9 38
Capital-labor ratm of o S e RS R
©eCONOMY ..ot -3.20 +20.0 —-2.29 +21 6

1Intertemporal and leisure-consumption elasticities set equal to 50. -

Dl Eriadel i DI Gl e bl c TR AT R R R T
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Table D.—Effects on Capital Accumulation and Allocation
-From Replacing the Income-Tax System With Comprehen-
sive Income Taxes (Fullerton-Rogers Model, High Elastic-
ities1) '

[In percent]

Comprehensive in- Progressive com-

‘come tax w/no prehensive income
exemption tax w/exemption

Initial Long run Initial Long run

Percent change in:

Saving rate .......oe.... +61.2 +3.78 +584 = +3.83
Capital stock ............. 0.00 +5.43 0.00 +5.44
Residential capital

stock oo, —~8.79 —4.69 —8.66 —4.60

Effective tax rate on :

corporate capital ... —-58.1 -572  -51.9 —51.2
Effective tax rate on

noncorporate cap-

j1:1 SR -31.3 —295 @ —-223 -20.9
Effective tax rate on

owner-occupied

housing .......ccovvene +12.8 +16.8 +22.2 +25.7

After-tax rate of re-
turn divided by
after-tax wage rate

16 743 SR +14.4 +4.99 +14.4 +4.97
Capital-labor ratio of _
€CONOMY .vvvrveeerinnnns —-0.36 +5.43 —0.30 +5.50

1Intertemporal and leisure-consumption elasticities set equal to .15.
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Table E.—Effects on Capital Accumulation ‘and Allocation
From Replacmg the Income-Tax System With Consump-
tion-Based Taxes (Fullerton-Rogers Model, Low Elastic-

ities!)
[In percent]

- :égﬁéuﬁiption ‘tax
;. w/no exemption

Initial Long run

Progreésive con-
sumption tax

- w/exemption

Initial  Long run

Percent change in:

Saving rate ............. +63.3 +3.54"

Capital stock ............. 0.00 +5.23
Residential capital
stock —9.42 -541

+61.3  +3.53
0.00 +5.23

-951  —558

Effective tax rate on

-85 —T47

corporate capital ... —76.5 747

Effective tax rate on
noncorporate cap-

-576  —544

L1145 . -8.68

ital ., -57.6 —54.4
Effective tax rate on ‘ '
© owner-occupied o ' o
housing ......cccceevernee ~145 -8.75

After-tax rate of re-
turn divided by
after-tax wage rate

+13.2  +3.78

(EMR) coiienesiaiiecni, +13.2  +3.78
Caplta]"labor ratio Of. . el B e e S iz
€CONOMY ..vvrrreernnenn. —-048" " +5.12 —-0.40 +5.18

1Intertemporal and leisure-consumption elasticities set equal to .15.
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Table F.—Effects on Capital Accumulation and Allocation

From Replacing the Income-Tax System With Wage Taxes
(Fullerton-Rogers Model, Low Elasticities)

[In percent]

" Wage tax w/no Progressive wage
exemption tax w/exemption
Initial Long run  Initial Long run
Percentage change in:
Saving rate ............... +77.4 +7.15 +80.9 +8.80
Capital stock ............. 0.00 +8.69 0.00 +10.2
Residential capital
stock covvvveireeiiieenenn, —-9.08 —2.98 —8.97 -2.11
Effective tax rate on '
corporate capital ... - 80.0 -77.1 —81.5 —78.2
Effective tax rate on
noncorporate cap-
Hal e —-63.8 —58.7 —-66.4 —60.7
Effective tax rate on
owner-occupied
housing ........ccueeue.e. —-26.0 -16.5 -31.0 —-20.1
After-tax rate of re-
turn divided by
after-tax wage rate
(/W) o, +34.6 +17.0 +49.1 +24.5
Capital-labor ratio of ’
€CONOMY .vevvvrereenenn, —-0.50 +8.68 - (.40 +10.3

! Intertemporal and leisure-consumption elasticities set equal to .15,



Table G.—Welfare Effects of Tax Reform (Fullerton-Rogers Model, High Elasiicities!)

[In percent]
Comprehensive income Consumption taxes Wage taxes
taxes
s Propor- With ex- Propor- With ex-
l::;rigggf- zvnllglti?:; tional emption tional emption
Percent change in output (initial, long-run) .. +4.48, +3.64, +6.07, +5.84, +5.14, +4.30,

+4.61 +3.77 +6.03 +5.81 +5.41 +4.66
Percent change in labor supply (initial, long-

FUIE) ceveenns reeenerraenin rerereerrrerasreesssanesssTesannrsasdeis +2.98, +2.17, +4.,08, +3.69, +3.39, +2.42,
L ' +0.70 +0.26 +0.52 +0.01 +0.30 -0.61
Percent change in long-run real after-tax
WAZE TALE i +21.5 +14.1 +24.6 +18.7 +20.2 +9.32
Percent change: in utility to steady-state gen- '

Eration ....ccocveeiiiiiciiererier e e raeens +1.90 +1.81 +3.33 +3.84 +1.84 +1.68
Overall efficiency gain {present value over : ' ' : :
all :generations, based on 4 percent dis-
count rate) ... +0.70 +0.61 +0.97 +0.96. +0.86. +0.70

1 Inteftemporal and leisure-consumption elaéticities set equal to .05.

18



Table H.—Welfare Effects of Tax Reform (Fullerton-Rogers Model, Low Elasticities!)

{In percent]

Comprehensive income

Consumption taxes

Wage taxes

taxes
. Propor- With ex- Propor- With ex- -
I?{gg:f— :‘g&iﬁi tiogal emption tiogal emption
Percent change in output (initial, long-run) .. +1.31, +1.26, +1.25, +1.77, +1.32, +1.29,
+1.86 +1.84 +1.76 +1.76 +2.37 +2.58
Percent change in labor supply (initial, long-
TUIL) ceevcreeerirerererrssseeassssssasesssreserseressssnesssssssnes +0.37, +0.30, +0.37, +0.28, +0.38, +0.28,
+0.01 —-0.05 +0.00 +0.06 +0.10 -0,22
Percent change in long-run real after-tax
WAZE PALE .oeeeeeeiiiciiieienniirs st eccr e s ree e +19.0 +13.8 +18.7 +13.4 +17.1 +9.42
Percent change in utility to steady-state gen-
ErAtION ..ovvvivrvivrcirrisre e e +0.70 +0.95 —-0.04 =003 +0.77 +1.11
Overall efficiency gain (present value over '
all generations, based on 4 percent dis-
COUNE YBEE) w.eriveivrv v e e ~0.05 —0.06 -0.05 —~0.04 -0.20 -0.89

! Intertemporal and leisure-consumption elasticities set equal to .15.

o0
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“Fundamental Tax Reform and Macroeconomlc
7 Performance”

The model utilized for these s1mu1at10ns has been developed
jointly with David Altig. The views in this paper do not necessarily
reflect those of the Congressional Budget Office. We thank Bob
Dennis, Doug Hamilton, Diane Lim Rogers, John Sabelhaus, Frank
Sammartmo and John Sturrock for their helpful comments. We
also thank several participants in “the Conference namely, Eric
Engen, Jane Gravelle, and Peter Taylor whose helpful comments
and constructive cnt1c1sms during pre- Conference meetmgs re-
‘sulted in a vastly improved paper. :

| Introductlon

Fundamental tax reform would substantially alter the structure
of incentives in the US economy. Understanding the consequences
of shifting to a flat income or consumption tax therefore requires
careful consideration of the changes in microeconomic behavior in
order to assess the effects on macroeconomic variables. Our model-
ing approach accordingly starts with households and firms as the |
fundamental units of decision making in the economy. All changes
in macroeconomic variables are then derived from changes in
household labor stpply, consumption, and saving decisions. Since
the intragenerational distribution of income and wealth is impor--
tant due to the progressive structure of the current tax system, we
distinguish households by age and earnings class. -

The Joint Committee on Taxation (JCT) asked participants of
this conference to examine two basic tax reforms. The first reform
mvolves moving from the current progressive income tax system to

-a flat (proportional) income tax with an exemption level equal to
$10,000 plus $5,000 for each dependent. Such reform would flatten
tax rates, remove the double taxation of capital income and elimi-
nate many tax preferences including the housing interest deduc-
tion, additional personal itemized deductions, personal tax credits,
the deduct1b111ty of state income taxes and the favorable (consump-
tion) tax treatment of retirement saving accounts. The second re-
form involves moving from the current tax income tax system fo a
consumption tax with uniform tax rates. In this reform, expected
capital income “is exempted from taxation by a move to full
expensing.

_ ¥Alan J. Auerbach Umvers1t of Cahforma at Berkeley and NBER Laurence J Kothkoff
Boston University and NBER; ent Smetters, Congressmnal Budget Ofﬂce and Jan Wallxser
...Congressional Budget Office. ;
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Our numerical simulations reveal that the two reforms have very
different implications for the economy. Under the income tax, most
people earn less; and in the long run, the capital stock declines by
10.5 percent and the production of goods and services falls by 3
percent. Moving to a consuthion tax, on the other hand, raises
wage rates; the capital stock climbs 32 percent and output expands
by 7.5 percent in the long run. Despite the fact that the flat income
fax rate has a broader base (income minus deductions) than the
flat consumption tax rate (consumption minus deductions), the tax
rate in the consumption tax experiment eventually falls to 22.4 per-
cent which is substantially below the long run tax rate of 25.0 per-
cent in the income tax experiment. As the paper will explain, the
difference stems from the fact that moving to a consumption tax
(unlike moving to a proportional income tax) imposes a lump sum
tax on existing wealth and eliminates the taxation of capital in-
come. .

The following section discusses the features of the substantially
enhanced Auerbach-Kotlikoff life cycle model and our initial cali-
bration. Section 3 explains the main results in light of our model-
ing approach. Although the model handles a great deal of complex-
ities, it leaves out some portions of reality as reviewed in Section
4. This suggests viewing the model’s results cautiously. Nonethe-
less, the simulation analysis reported herein does paint important
brush strokes, even if broad ones. '

IL. The Model

Our simulation model is based on the Auerbach-Kotlikoff (1987)
life cycle model. It features 55 overlappin(g1 enerations. Each agent
lives for 55 years (ages 20 to 75). The mo e% calculates the rational
- expectations (perfect foresight in our deterministic model) steady

states as welIp as transition paths of factor prices, consumption,
- labor supply, tax rates, and other economic variables. There are
three sectors: households, firms, and the government. The model
does not have a monetary sector and all variables are real vari-
ables. The simulation results presented in this paper also assume
a closed economy.

The model makes a number of important innovations to the
Auerbach and Kotlikoff model. First, the model incorporates mul-
tiple lifetime income classes. This feature affords an analysis of the
intragenerational distributional impact of fiscal policy in addition
to the intergenerational distributional impact analyzed by
Auerbach and Kotlikoff (1987) and Auerbach (1996). Characterizing
the intragenerational distribution of wealth and income also allows
for a more realistic analysis of fiscal policy, since the macro impact
of a tax cut may depend on the initial distribution of lifetime in-
come endowments and bequests. Second, the model incorporates an
intergenerational bequest motive with bequests distinguished by
income cohort. Third, the model includes a tax deduction against
wage income. This requires the consumer to solve the lifetime opti-
mization problem with a kinked budget constraint. We handle this
complicated problem by assigning virtual marginal tax rates to con-
sumers locating at the kink. Fourth, the model is carefully scaled
to dollar units which makes it easy to match the model tax rates
(and its Social Security replacement rates) to actual data. Fifth, the
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model incorporates a more realistic hybrid tax system as well as a
more realistic Social Security systemn with the statutory earmings
ceiling and the statutory bend-point formula applied over covered
earnings. Sixth, the model incorporates labor-augmenting techno-
logical progress. - I AT T PR D
The Household Sector e e o
Our model is particularly rich in modeling household decision
making. Households decide how much to consuine ‘and how much
to work in each period for given current and future after tax wages
and interest rates. Households 'may if they desire not supply any
labor at all in a given year and thereby retire or withdraw from
the labor force. Following the lead of Fullerton and Rogers (1993),
we divide households into 12 lifetime income classes. Classes 1 and
12 reflect the bottom and top 2 percent of lifetime income with
classes 2 and 11 making up the remaining 8 percent of the bottom
and top lifetime income decile. Classes 3 through 10 represent the

intermediate lifetime income deciles, Wages for each lifetime in-

come class grow according to a predictable fixed age-wage profile.
We estimated these age-wage profiles from the PSID. Our proce-
dure differs from Fullerton and Rogers (1993) in two main points:
First, we control for a “cohort-effect” by including a birth-year indi-
cator in ‘olir regréssion. This rembves the effect of wage growth
over time. Second, we sort wage profiles by individuals rather than
by household wage income.l (For this purpose we exclude non-
workers.) To see the difference, consider the following example.
Suppose a persod makes $100,000 per year and is married to some-
one who makes $20,000. In Fullerton and Rogers (1993), this
household would be represented by a single agent who makes
$60,000 per year since this is the amount of money available to
each spouse if the household wage income’is divided equally. In our
model, on the other hand, the two agents would be modeled sepa-
rately. Our procedure increases the dispersion of wage income
which, under a progressive tax system, allows for a more accurate
calculation of the tax rates faced by rich agents in the economy. -
All households maximize a time-separable CES utility function
with an intratemporal elasticity of substitution of 0.8 and an inter-
temporal elasticity of substitution of 0.25. The first parameter de-
termines to what extent households are willing to substitute con-
sumption for leisure in any given period while the second value de-
termines how easily households substitute consumption (leisure)
today for consumption (leisure) tomorrow. We also assume that
households have a pure rate of time preference that is the value
at which future utility from future consumption and leisure is dis-
counted of 1.5 percent. These figures are the same as used by
Auerbach and Kotlikoff (1987) who also review the relevant empiri-
cal literature. We incorporate an income -class specific utility
weight for bequests in our model in order to reflect the substantial
differences in bequests across income classes. In particulay we cali-
brate bequests in the initial steady state to reproduce the empiri-
cally observable size of bequests (Fullerton and Rogers {1993], p.99)

1 Accordingly, we trest eacﬁ ‘agenthas a!iu‘iﬁdivi-c.lual when we aﬁpljr the tax mde !é't.er“t')‘t;;“" S
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by income class relative to mean income in the economy. Popu-
lation growth is exogenous and set equal to 1 percent.
Production o _ _ o

Firms are perfectly competitive and employ labor and capital
such that profits are maximized. There is only one production sec-
tor and therefore only a single good that can alternatively be used
for investment and consumption. Firms in our economy produce ac-
cording to a Cobb-Douglas technology. Since the production func-
tion is defined net of depreciation, we choose a capital share of 25
percent which accords well with most empirieal research using this
specification (see Auerbach and Kotlikoff [1987]). Technology is

labor augmenting and grows at 1 percent per year.

Government

. The government collects revenues for its spending on goods, serv-
ices, transfers and interest payments via consumption taxes, wage
taxes, income taxes, and capital income taxes. Each of these taxes
may be modeled as proportional or progressive via a quadratic tax
function. In addition, the government levies a payroll tax on wages
to finance transfers to the elderly via Social Security and Medicare.
- The Current Hybrid Tax System. We approximate the hybrid na-
ture of the current US tax system by splitting the federal income
tax into a progressive wage tax, a flat capital income tax, and a flat
consumption tax. Following Auerbach (1996), capital income is
taxed at a flat rate of 20 percent (a weighted average of the effec-
tive marginal tax rates on housing and non-housing capital) and we
allow firms to expense 20 percent of new investment in order to re-
flect the accelerated deprecation allowance under current law. To-
gether, these assumptions imply an effective marginal tax rate on
capital income equal to 16 percent. Since contributions to pension
funds under current law are part of labor compensation but receive
consumption tax treatment, we levy a 2.5 percent tax on consump-
tion and reduce taxes on wages accordingly. (The reader is referred
to Auerbach [1996] for the derivation of these numbers.) An ordi-
nary least squares regression is used to approximate the statutory
wage tax schedule for individual filers with a quadratic function.
The regression achieves a very good fit with an R2? equal to 0.998.
This function is then applied to wage income above the federal per-
sonal exemptions and- standard deduction which, in total, equals
$9662.2 To account for itemized deductions, we used the IRS Statis-
tics of Income to compute how itemized deductions (not including
the mortgage interest deduction which was already factored into
the 20 percent tax rate on capital income) rises with income. We
find that itemized deductions increase by $0.0755 for every dollar
of income above the combined standard deduction and exemption
level. That estimate is derived from a regression with an R2 of 0.99.

Our calibration also includes state and local taxes as well as the
remaining federal taxes. State taxes are represented with a flat in-
come tax of 3.7 percent. Consistent with NIPA values, we collect

ZWe add the standard 34,000, deduction, personal exemptions of $2,550 and exemptions of
$3110 for the 1.2 children of an average agent in the model (consistent with the 1 percent popu-
lation growth rate) to arrive at this figure, The computation of the marginal tax rate applied
to wage income includes interest income.
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an additional consumption tax of 8.8 percent which reflects indirect
business taxes and excise taxes. Thus the total tax on consumption
under current law is assumed to be 11.3 percent. We'i%no‘re prop-
erty taxes following the view that property taxes equal benefits re-
-ceived at the lotal level.. LD D L ek,
Tax Evasion. Because we are using a very close approximation
to the statutory code to parameterize our tax functions, we have,
up to this point, ignored the possibility of evasion: Without any cor-
rection for tax evasion, government revenues in our model would
be higher than those found in the NIPA accounts and indeed ex-
ceed their NIPA values by almost exactly the amount of tax eva-
sion estimated by Sle:mrody and Bakija (1996). We corrected for eva-
sion with a negative proportional income tax rate of 2.6 in the ini-
tial steady state which reduces the average and marginal income
tax rates for all agents in the economy. (The marginal and average
tax rates are still positive for all agents however since, at a mini-
mum, everyone faces a flat state income tax of 3.7 percent.) For
both tax reform experiments, we assume that evasion reduces the
taxable base (income net of standard deductions and exemptions)
by the same percentage before and after the reform.3 L
Social Security, Medicare, and Other Transfers. We calculate the
OQASI replacement rates for covered earnings using the statutory
bend point formulas. Benefits are also scaled in order to reflect sur-
vivor benefits. The endogenous OASI payroll tax necessary to fi-
nance these benefits equals 9.8 percent which is close to the 1995
value of 10.52 net of the trust fund contributions of 0.7 percent of
payroll.4 Trust fund contributions are included in other non social
security-related wage taxes. We assume that payroll taxes are only
artly distortionary up to the maximum taxable earnings of
56 1,700. In particular, we set the perceived link between the
present value of taxes and the present value of future benefits to
25 percent. Thus, agents consider only 75 percent of the payroll tax
as a tax on labor.5 Agents with labor supply above the maximum
taxable earnings face a marginal payroll tax of zero, thus the pay-
roll tax is non-distorting for them. We model Medicare (HI) as a
non-earnings related transfer to agents age 65 and older and dis-
ability insurance (DI) benefits as a_ Jlum&)asum transfer to agents
below age 65. These benefits are financed through payroll taxes of
2.9 percent (HI) and 1.9 percent (DI) which equal their current
statutory values. In contrast to the DI tax and the QASI tax, the
HI tax is not subject to the earnings ceiling. In addition to model-
ing the social insuranée system, we rebate about 1.8 percent of na-
tional income to agents as a (wage-indexed) lump sum transfer.

e e R L AR

This transfer accounts for other transfer programs as AFDC and =

Mledic.aid' ) P R . T ST A SRR S ARV A P i

Government Debt Service. Finally, we select the level of govern-
ment debt in the initial steady state to set the real interest pay-
ments on government debt equal to 1.5 percent of national income,
its 1995 level. Targeting interest payments correctly is important

" SSince the taxable base shrinks due to higher éxeiﬁptmns in both expenmeﬁfg" we set ot
downward adjistment of flat income taxes due to evasion to 1.4 percent after the tax veform.
Note that this may be an optimistic approach if evasion occurs mostly among agents with higher
income, - S - T SRRt S SO
48ee Social Security Administration (1995}, . . o
£See Auerbach and Kotlikoff {1987), Chapter 10, for more detail on this issue.
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‘in order to accurately reflect any gains from lower debt service
should interest rates fall after tax reform. Our model does not ex-
plain the equity premium and therefore has only a single interest
rate, the {real) net rate of retiirn to capital, which is substantially
higher than the real rate of return to government bonds. The ratio
of debt to national income is consequently about half of that ob-
served for the US economy. The results would be the same if we
used a lower interest rate for government debt that moved one-for-
one with the real rate on capital. :

Description of Initial Steady State _ ' _

The model does a good job at generating endogenous values of
variables which match their real-world counterparts. The gen-
erated economy lines up well with the actual economy even though
-most of the model’s parameters are picked either according to the
estimates in the literature or according to statutory code.®

In terms of aggregate values, we obtain an economy-wide average
marginal tax rate on wage income equal to 21.5 percent which is
close to the TAXSIM calculations reported in Auerbach (1996)
while our economy-wide average tax rate on wage income equals
13.3 percent. Total government revenue net of payroll taxes, is 24.4
percent .of NI (national income), matching the value found in the
1995 NIPA accounts less property tax revenue. The model gen-
erates a pre-tax interest rate equal to 9.6 percent. The net saving
rate equals 5.3 percent. The capital-NI ratio is 2.6 which is close
to the 2.8 value derived from the 1994 balance sheets published by
the Federal Reserve Bank.? Simulated consumption comprises 73.2
percent of NI (whereas the actual value was 74.3 percent for 1995
in the NIPA accounts), net investment equals the saving rate of 5.3
percent (which equals its actual value at an economy-wide depre-
ciation rate equal to 5.0 percent), and government spending on
goods and services accounts for the remaining 21.5 percent which
is equal to government revenues net of interest payments on the
debt and the lump sum transfer noted earlier.

The wage rate of an individual at age 45, which corresponds to
the peak earning age for all of the income classes, is $4.00, $14.70
and $79.53 for income class 1, income class 6, and income class 12,
respectively. Class 1 represents the lifetime poorest, and classes 6
and 12 reflect median earners and the lifetime richest group. An-
nual labor income endogenously derived from leisure choices ranges
between $9,700 and $160,000 at around age 45. The model gen-
erates a net national income per capita of all agents between ages
21 and 75 equal to around $39,000, which is very close to its empir-
ical value of about $38,500 derived by dividing 1995 national in-
come by the sum of the labor force and retired individuals. =

The average tax rate on wage income, averaged across individ-
uals of all ages in income class 12, equals 20.4 percent, while the

&The only real unobservable “free parameter” in the model is the weighting parameter placed
on consumption versus leisure. We choose the value of this parameter—as is traditionally
done—in order to generate a reasonable average 35 hour work week, All of the other utility pa-
rameter choices follow Auerbach and Kotlikoff (1987) who discuss their empirical foundation.

7Total reproducible assets equaled $15.6 trillion in the Fed's 1994 balance sheets, This in-
cluded $5.8 trillion of residential structures, $2.5 trillion of consumer durables, $6.1 trillion of
nonresidential fixed private capital and $1.2 trillion in inventories. National income equaled
$5.5 trillion in 1994. . R
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‘average marginal tax rate equals 29.5 percent with top marginal
tax rates of 35 percent. For income class 6, thése average and aver-
age marginal rates are 11.3 percent and 19.9 percent, respectively,
while for class 1, the rates are 0 percent and 2.9 percent.® The pro-
" portion of income derived from wage and interest income across
~these groups also match the SOI data rather closely. ' '

IIL. The Impact of Fundamental Tax Reform on =~ -
oo Maeroeconomice Variables
Unified Flat Income Tax T e s e
In accordance with the specifications given by the JCT, the first
experiment replaces the progressive federal income tax with a flat
income tax on wage income and capital income. The total of per-
sonal exemption and deduction is raised to $16,101.2 Itemized de-
ductions are eliminated. The OASDI and HI programs remain the
same. Any positive or negative budget savings from changes in in-
terest rates are reflected in replacement tax rates. Replacement tax
rates are set to finance the same amount of government spending
for goods and services in the new tax regime ‘as in the initial
steady state. The consumption tax is reduced from 11.3 percent to
8.8 percent to reflect the loss of the consumption tax treatment of
retirement saving accounts. The expensing rate for investment re-
mains at 20 percent. The state and local income tax rate is in-
creased from 3.7 percent to 4.4 percent to reflect the loss of deduct-
ibility of state and local income taxes from the federal income tax
base.’® As described before, we assume that tax evasion as percent
of the taxable base stays the same. Table 1 presents the effects of
this tax reform on major macroeconomic variables. We sssume that
“the reform is implemented on January 1, 1997. 1996 therefore rep-
resents the pre-reform economy. = - = owSiommn prnienn en
Our results show that reform reduces the labor supply and the
capital stock by 1.0 percent and 0.5 percent, respectively, in the
first year of the transition. The saving rate drops: from 5.3 percent
to 3.9. In the simulations, a flat income tax rate of 23.5 percent is
sufficient initially to finance government spending and the increase
in the exemption level. After 9 years, the capital stock has dropped
by 4.2 percent, labor supply has dropped by 0.9 percent and output
has fallen by 1.7 percent. Eventually, the capital stock ends up 11.5
percent smaller than its original value and output and wage rates
are reduced by 3.0 percent and 2.6 percent, respectively. Even in
the long run the saving rate does not fully recover and remains at
4.9 percent (down from 5.3 percent). Furthermore, due to the de-
crease in the tax base, an income tax rate of 25.0 percent is needed
in the long run which is higher than the rate needed immediately
after the reform. : P B /RN A St LR TR RS
What accounts for these results? Essentially, the decline in labor
supply and saving stems from the increase in marginal tax rates

3 Lifetime poorest face 2 positivé average marginal tax rate across their lifetime because of
a few periods where those agents are at the ‘kink’ and face positive shadow marginal taxes. -

®This is consistent with a non-refundable exemption of $10,000 plus $5,000 pér dependent.
Easv:ll:s al%%n;shas (1.01)% = 1.22 dependents and so the exemption equals $10,000+ $5,000 (1,01)

108ince the model has 4 single unified government sector it is irrelevaiit for the results that
these additional revenues would in reality accrue at the federal level. L T e
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: for a number of income classes under the reform. Although the re-
form repeals a number of tax preferences in the current system,
that is not sufficient to finance the increase in the personal tax ex-
.emption, Only clagses 1 and 2 will be totally exempt from taxes due
to the higher deductions; the rest will face higher marginal tax
rates on labor income over at least part of their life. In addition,
the effective marginal tax rate on all capital (including housing)
under the reform increases from 16 percent to 20.0 percent.!! As
a result of higher marginal tax rates, this reform proposal reduces
the incentives to work and save which slows economic activity and
causes the tax base to contract. That contraction of the capital
stock and labor supply reinforces itself along the transition path of
the economy as the shrinking tax base increases the marginal tax
rates needed to finance government spending at its original level,
leading to further contraction of the capital stock and labor supply.

Flat Consumption Tax

The second experiment involves moving from the current tax sys-
tem to a consumption tax. Technically, the experiment is identical
to the one described above except that firms can fully expense new
%a;}):,iltalz investment. The results of this experiment are shown in

able 2,

Since the experiments presented in this paper assumes away ad-
justment costs, full expensing of investment will cause the value of
existing capital to drop immediately.12 With full expensing, new
capital receives favorable treatment compared to existing capital.
Thus, if the owners of existing capital offer their assets for sale,
they have to compete with the tax favored investment in new cap-
ital. Because old and new capital are assumed to be perfect sub-
stitutes, the price of existing assets must fall by the amount of the
tax incentive and the owners of old capital must experience a cap-
ital loss under a tax system that provides full expensing.

. Our model shows that households react to the drop in their
wealth by reducing their consumption of both goods and leisure.
Put differently, they increase both their saving and their labor sup-
ply to make up for the lower value of their wealth. In addition to
the wealth effect, the labor supply and saving responses can be ex-
plained as a result of intertemporal substitution. Since after-tax in-
terest rates rise shortly after tax reform and then fall subse-
quently, people face incentives to work and save more assets short-
ly after the reform.1 On the other hand, higher marginal tax rates
on many people’s labor income offset some of the positive effects on
labor supply. .

~ In the simulations, labor supply initially increases by 2.5 per-
cent, which boosts output by 1.2 percent. At the same time, the re-
moval of the capital income tax and the drop in the value of exist-
ing assets leads to an increase in the saving rate from 5.3 percent
to 9.0 percent in the short run. Labor supply decreases slowly over

110ur model has only a single production sector and, thus, does not explicitly capture any
. substitution between housing capital and non-housing capital that tax reform might induce.
12Tn a model with a realistic level of adjustment costs, the initial labor supply response is
attenuated because existing wealth would be partiy (possibly fully) shielded from the lump-sum
tax, See Auerbach (1996).
13Experiments which reduce the loss in wealth with some transition relief as, for example,
a lump sum tax rebate let us believe that the wealth effect dominates the labor supply response.
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time and its level in the long run barely exceeds its original level.
In the medium and long run, the growth in output is mostly driven
by capital accumulation. Four years after the reform, the capital
stock is 7.2 percent larger, and by vear 9, it has increased 14 per-
cent above baseline. Eventually, the cap1ta1 stock exceeds its initial
level by 31.5 percent. Accordingly, output is 2.4 percent larger than
baseline in year 4 and 4.0 percent larger in year 9. In the long run,
output increases by 7.5 percent.’4 In response to the changes in
long run factor supply, the interest rate falls from 9.6 percent to
7.8 percent and (before-tax) wages increase by 7.1 percent above
the baseline.

Qur findings indicate that the proportional tax rate on consump-
tion would have to be initially 25.8 percent.!® Note that this rate
is tax inclusive. It is higher than the initial tax rate under the uni-
form flat income tax experiment reported earlier (because the con-
sumption base is smaller than the income base) but is about § per-
centage points lower than what the tax rate would have been with-
out a lump-sum tax on existing wealth.1® Because the reform in-
creases output, the consumption tax rate drops to 26.3 percent
after 9 years and 22.4 percent in the long run. After around 30
years, the revenue from higher output overcomes the initial base
narrowing and thus the replacement tax rate falls below that found
in the flat income tax expenment The economy grows above the
baseline despite the increase in marginal tax rates on the labor in-
come for many households. That result follows from the fact that
a consumption tax removes the tax on capital income w}uch stimu-
lates saving and investment. .

IV, Shortcommgs of the Model

The model incorporates many complex details of the real econ-
omy and relies on'only a few exogenous'so-called “deep” parameters
specifying the utility and the production function. We think that
these features are especially important for assessing the effects of
fundamental tax reform. Howevér, as in any model, our model ab-

“stracts in some ways from reality. As a result, we urge a cautious
interpretation of our exact quantitative results’ We outline - below
some of the omissions we consider most nnportant .

No thferentmtwn of Production Sectors

The model assumes a single production sector which produces
both consumption and investment goods. Thus, the model cannot
distinguish among different sectors. Other models used in this con-
ference, specifically those of Fullerton and Rogers (1993) and
Jorgenson and Wilcoxen (1997), feature multiple sectors and can
therefore capture the substitution between housing and non-hous-
-ing capital as well as the effect of reducing the tax-differential be-
tween corporate and non-corporate act1v1t1es We may therefore un-

140ur long run marginal tax rate including the add.ltlonal consumption tax of 2.5 percent rabe
is roughly midway between the marginal rates found by Auerbach (1996) for the Armey-Shelby
Plan and the Hall-Rabushka Plan experiments. Our predicted output growth also fails between
the figures reported by Auerbach for his simulations.- .

18This is the statutory tax rate before taking evasion into account.

16 The consumption tax basge is about 75 percent of the size of that under the income tax base.
Without the tax on existing wealth therefore the replacement tax rate would have to be about
4! times 23.5 percent (the initial tax rate under a uniform income tax), or about 31 percent..



92

~derestimate possible efficiency gaing in the flat income tax experi-
ment which eliminates distortions among different types of capital.
No Borrowing Constraints R . _

The overlapping generations model underlying our simulations
allows consumers to borrow against future resources without con-
straint. Some empirical evidence, however, suggests that as much
as 20 percent of the population faces binding borrowing constraints
{e.g. Hayashi [1987], Mariger [1987]). Introducing binding borrow-
ing constraints would not alter our results much because only the
bottom 2 percent of earners in our model occasionally hold negative
contemporaneous asset (net worth) positions.1” Since this group ac-
counts only for a tiny part of accumulated wealth, incorporating
borrowing constraints would not significantly alter the results pre-
sented above.

The empirical evidence could also be interpreted as evidence for
rule-of-thumb savers who consume a certain percentage of their in-
come independent of future wages and interest rates. Incorporating
such behavior would likely dampen the savings response to tax re-
form. It is unclear, however, how to derive such a rule-of-thumb.
Additionally, such consumers may change their rule after a fun-

" damental tax reform in unpredictable ways. Finally, most of our
short-run results in the consumption tax experiments are driven by
the labor supply response to the lump-sum tax on existing wealth
rather than by a saving response. For example, in another experi-
ment we performed (not reported) which partly shielded existing
assets against taxation, gains to aggregate variables were signifi-
cantly attenuated.18

No Uncertainty Regarding Wage Income and Longevity

Our model employs fixed wage efficiency profiles for each earn-
ings class and does not incorporate wage income uncertainty. Since
uncertainty about future wages may induce agents to build up a
stock of precautionary wealth (“buffer stock”) our model may over-
predict the post-reform saving response because precautionary sav-
ing are not sensitive to changes in the interest rate (see, e.g., the
contribution to this Conference by Eric Engen [1897]).

Our assumption of a certain lifespan until age 75 implies the
availability of actuarially fair annuities (Blanchard {1985]; Feld-
stein {19881). In reality those annuities do not exist and the lack
of annuities should give rise to additional saving against longevity
uncertainty which is not reflected in our model. However, Social
Security and Medicare are both annuity programs. Since they re-

17Much of the borrowing in the actual economy is for homes and education. Home borrewing
however does not lead to a negative net worth position.and so many households in our economy
with positive assets can be interpreted as having borrowed for a home. Borrowing which leads
to a negative net worth involves mortgaging one’s own future human ecapital. This typically
takes the form of education loans which our model does not incorporate and so our model is
presumably underestimating borrowing of this type.
: 18 This implies that intertemporal substitution alone cannot explain the relatively stromg re-
- sponses in our model, Recall that we use an intertemporal substitution elasticity over full con-
sumption (consumption and leisure) equal to only 0.25. Whereas Robert Hall (1978), for exam-
le, found that the intertemporal substitution elasticity over consumption alone is vergr small
garound 0.10)—although subsequent work found larger values-—Dale Jorgenson and Peter
Wilcoxen (this conference), for example, use a value of 1.0, Eric Engen (this conference) uses
(.33 based on his own estimates and Diane Lim Rogers (this conference)} considers both 0.15
and 0.50. ' )
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place a large part of income for the median earner, the lack of an
“annuity market may not distort our results to a major extent,
- Nonetheless, a realistic incorporation of longevity uncertainty
would be a very useful extension to our model.19

‘ ~ No Explanation of the Equity Premium

It is theoretically unclear whether a model without aggregate
sevel uncertainty should target the risk free rate of return or the
rate of return to capital since the latter reflects a premium for un-
certainty which itself has not been explained sufficiently (i.e., the
so-called “equity premium puzzle”). Smetters (1996) shows that re-
sponses to fundamental tax reform depends crucially on which rate
of return is targeted. Models, such as ours, which target the equity
rate tend to produce larger responses than those targeting the rick
free rate. However, without jointly explaining the risk free interest
rate and the equity rate, this issue cannot be resolved.

V. What Accounts for the Differences in Results Among
' Models?

Although most of the models in this conference produce similar
qualitative results, thé models differ sometimes significantly in
their quantitative conclusions, especially regarding the effects of
the consumption tax. This section outlines what we believe are the
key reasons why the simulation results of our model differ from
both those of the other intertemporal models and from the reduced-
“form equation models. .

Intertemporal Models :

Jorgenson-Wilcoxen Model. The key difference between the J-W
model and our model is the initial effects of the consumption tax
on labor supply. The J-W model produces a 7 percent increase
while our model produces a 3 percent increase. This, in turn, ex-
plains why the J-W produces a first-year increase in output equal
to 4 percent, whereas our model produces only an 1 percent in-
crease. The J-W model produces a large labor supply response be-
cause they assume that the utility of their representative agent can
be represented by the natural log of full consumption, which im-
plies an intertemporal substitution elasticity (IES) that is four
times larger than the value that we use. Higher values for the IES
increase the responsiveness of labor supply to changes in the after-
tax rate of return to capital. This result occurs because agents
choose to work more today in order to increase saving in an at-
tempt to take advantage of the increase in the after-tax rate of re-
turn to capital.20

12 Models featuring lifetime uncertainty need to explicitly solve the dynamic programming
problem of children who anticipate a begue_st which is not perfectly deterministic in either size
or timing. We are not aware of any model that does so. be&uests are distributed Tump sum
across the entire population (as in some models) or confiscate by the government (as in some
other models), longevity uncertainty only augments the rate of time preference.

20This effect 1s partly offset by the fact that the J-W model assumes away any
intergenerational redistribution of weaith from old retirees to youn% workers. In our model, the
intergenerational redistribution accounts for much of the labor supply response. The J-W model
cannot reflect such redistributions because the entire household sector is represented as a single
infinitely lived agent.

44-631 97 -4



94

Fullerton and Rogers Model. Our model is most similar to the
model of Fullerton and Rogers but differs in four important ways.
Those differences explain why the long-run gains in output from a
consumption tax are smaller in the F-R model, even when the F—
R model assumes a value for the intertemporal substitution elastic-
ity that is twice the size of ours. First, every agent in the F-R-
model faces the same marginal tax rate regardless of income. By
contrast, our model has a progressive income tax system and som’
‘of the gains to output come flattening the current tax structurd
Second, intergenerational bequests are fixed in the F-R model an:
so they do not respond to changes in relative prices whereas be-
quests in our model are endogenous and respond to those chances.
That feature reduces the sensitivity of total saving to the rate of
return in the F-R model but enhances that sensitivity in our
model. Third, the F-R model utilizes a Stone-Geary utility function
that requires a minimum purchase of certain commodities in each
period. Using a Stone-Geary utility function tends to reduce the
long-run saving response somewhat since the consumer’s choice is
narrowed down to that between leisure and discretionary spend-
ing.2! Fourth, our model, but not the F-R model, incorporates an
initial level of government debt. A shift to a consumption tax pro-
duces lower interest rates that, in turn, reduces the government’s
cost of debt service. Because the policy changes are assumed to be
revenue neutral, the government’s debt level is unaffected by tax
reform and so a reduction in debt service lowers replacement tax
rates, which increases output in the long run. .~ Co B

Engen’s Model. In Engen’s model, precautionary saving accounts
for about 80 percent of total wealth whereas it is non-existent in
our model. As a result, saving in our model tends to be more sen-
s;iti:lfe1 to the after-tax interest rate in our model than in Engen’s
model. :

Our model, however, includes saving for an intentional bequest
that is distributed to one’s heirs, whereas the Engen model incor-
porates an accidental bequest that is distributed evenly throughout
the economy. The intentional bequest feature of our model may not
be particularly important for most poor households and for some
middle income class households but it is important for modeling
the behavior of the wealthy top 10 percent of households who own
“almost 70 percent of the capital stock (Survey of Consumer Fi-
nances [1992]) and for whom precautionary saving may or may not
be an important saving motive. The incorporation of an intentional
bequest motive increases the sensitivity of saving to the after-tax
interest rate and the distribution of bequests to one’s own family
members rather than to society at large would reduce saving for
precautionary reasons. '

The importance of both intentional bequests and precautionary
saving has received great scrutiny in the literature and many
economists come down on each side of both issues. Indeed, some
economists believe that neither motive for saving is very important.

21Enforcing & minimum consumption level is important in the F-R model because the Inada
condition—i.¢,, that marginal utility tends to infinity as consumption approaches zero—is not
applied to each consumption item. It is unclear how important such a ¢onstraint would be in
ol model which enforces the Inada condition over total consumption. IN our simulations, the
Inada condition already prevents consumption from becoming’ very small in any given period.
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But most economists would probably agree that an ideal model
would include both of these saving motives. Incorporating both fea-
tures, however, is very difficult to do at this poinf. Yet both models
render very similar qualitative though not identical quantitative

results regarding tax reform.

Reduced-Form Equation Models

An advantage of the reduced-form equation models presented in
this conference is their reliance on simple equations instead of com-
plex mathematical programming problems, like those in our model.
But that simplicity makes their models vulnerable to a significant
criticism, : ' - e

Elasticity Driven Models: Coopers and Lybrand, Gravelle, and
Robbins and Robbins., The simulation results of the Coopers and
Lybrand (C-L), Gravelle and Robbins and Robbins (R—R) models
are primarily driven by the values they choose for the saving and
labor supply elasticities, The authors gather those elasticities from -
the literature and from their own estimation. These elasticities are
used instead of the intertemporal substitution elasticities and
intratemporal elasticities in our model. o

The critical assumption made by the C-L, Gravelle and R-R
models is that these elasticities will remain constant after a policy
change. But those saving and labor supply elasticities are derived
parameters that combine 'both consumers’ preferences and policy.
In principle, those parameters will vary as policy is changed. (This
criticism is called the “Lucas critique.”) By contrast, the param-
eters in the intertemporal models the intertemporal substitution
elasticities and intratemporal elasticities are “deep” parameters.
that describe household preferences and are not affected by
changes in policy. _ o S

Simulation analysis suggests that the derived parameters can
vary radically from one policy change to the next. For example,
when we use our model to simulate the growth in pay-as-you-go So-
cial Security over the past several decades, we find a negative rela-
tionship between aggregate consumption and wealth and a nega-
tive relationship between aggregate consumption and contempora-
neous interest rates. The reason is that an increase in pay-as-you-
go Social Security reduces wealth which, in turn, increases interest
rates in our simulated economy. But the growth in Social Security
also increases aggregate consumption as resources are transferred
from higher saving workers to lower saving retirees, Clearly, sav-
ing elasticities whose values are estimated from historical variation
in wealth and interest rates could be seriously biased. It is not sur-
prising therefore that Joel Prakken found little historical relation-
ship between labor supply and wealth, as he reported in this sym-
posium. The major sources of historical variation would tend to
produce correlations between consumption, labor supply and aggre-
gate economic variables that are weaker than that we expect to ob-
serve under tax reform. R ' :

For the purpose of obtaining accurate parameters, what matters
is not so much the length of sampling period or the size of the vari-
ations in aggregate variables in the historic times series but the
source(s) of these variations. But there has not been anything close
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to fundamental tax reform in US history like the ones being consid-
ered for the JCT symposium. ]

An additional problem with the C-L, Gravelle and R-R models
is that they ignore the lump-sum tax on existing wealth of a con-
sumption tax. (Recall that this lump-sum tax was a significant con-
tributor to the short-run increase in saving and labor supply in our
model.) By ignoring this lump-sum tax, the predictions of those
models about the responsiveness of the capital stock and output to
tax reform will be biased downward.

The R-R model produces much larger increases in the capital
stock and output in both the short and long run after a switch to
a consumption tax than the other models. The reason is that the
R-R model assumes that a move to a consumption tax will be met
‘with a large net capital inflow that _will equalize the affer-tax inter- -
est rate across countries. But, as Jane Gravelle (1996) points out,
the response of the capital inflow in the R—R model would be small-
er if the R—R mode! had allowed for the fact that foreigners nor-
mally do not pay U.S. taxes on interest, dividends and capital
gains.

The Large Macroeconomic Models. DRI and MA These two mod-
els are subject to the same criticisms as the above reduced-form
equation models. Like the above models, both models assume that
the parameters in their reduced-form equations would remain con-
stant after a switch to a consumption tax. (They differ somewhat
from the C-L, Gravelle, and R-R models in that their supply elas-
ticities are chosen so their models track the historical performance
of the economy; the other models choose their elasticities from the
empirical literature.)
~ The consumption function used in the MA model is probably the

most realistic of the two models because it is a reduced-form equa-
tion of the lifecycle model. The consumption function used in the
DRI model is atheoretic. Nonetheless, even the MA model fails to
satisfy the Lueas critique. The reason is that the model’s reduced-
form parameters are a function of the distribution of assets across
different age cohorts. The MA model assumes that this distribution
remains constant after a switch to a consumption tax whereas, in
fact, the distribution changes significantly in all of the intertem-
poral lifecycle models discussed earlier, including our own. This as-
sumption tends to bias the results of the MA model downward.

While both models attempt to include some measure of the lump-
sum tax on existing wealth of moving to a consumption tax, neither
model is able to properly capture the intergenerational redistribu-
tive aspects of moving to a consumption tax. That redistribution is
a driving force in the intertemporal models. As a result, both the
DRI and MA models predict gains to moving to a consumption tax
that are smaller than those reported using our model.

VI. Conclusion

_ This paper evaluates two tax reform proposals in a extended and
improved version of the Auerbach-Kotlikoff life cycle model with 55
overlapping generations. We find that replacing the current tax
code with = flat income tax that does not exempt housing capital
is likely to reduce the levels of the capital stock, output and wages
in the long run. However, moving to a flat tax that exempts capital
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income from taxation would substantially raise output and wages.
Our model exhibits relatively large increases in the labor supply
due to the reduction of progressivity in the tax schedules and, most
importantly, due to the lump-sum tax on existing wealth when
moving to full expensing. Taxation of existing wealth reduces the
consumption of all normal goods including leisure. Those increases
in labor supply are likely to be greatly diminished if a consumption
tax is combined with some kind of transition relief to ease the bur-
den on people who hold existing assets. ' '

Our model includes a large number of complex processes by ex-
plicitly solving for the exact transition path of an economy with 55
utility maximizing overlapping generations, each divided into 12
income classes. The model incorporates many important and com-
plex aspects of reality but, as any model, excludes some parts of
reality. Like the results of any simulation model therefore the re-
sults should be viewed cautiously. Nonetheless, the model seems to
capture some important effects of tax reform due to its systematic
footing in consumer optimization. Most notably, the model shows
that a tax on existing assets can significantly increase labor supply
and output in the short run, and demonstrates the importance of
anc?lyzing transition provisions in any proposal to reform the tax
code,
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Table 1,—Flat Income Tax: With Deduction

1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2010 2025 2055 2145
. Composition of National Income

Consumption ........, 0732 0738 0737 0735 0.734 0733 0.731 0.730 0729 0728 0422 0.713 0.708 0.708
+ Net Investment 0.053 0.038 0.033 0.039 0.039 0040 0040 0040 0.040 0.040 0042 0.045 0.047 0.047
+ Government: ... 0215 0215 0.215 0215 0.215 0215 0215 0.215 02156 O0.215 0.215 0.215 0.215 0.215

+ Exportst ... V] 0 0 0 0 0 0 0 4] 0 Q 0 [¢] 0
- Imports* 4] 0 0 0 0 0 0 [ 0 0 0 0 0 V] .
= Total Incom 1000 0997 0990 0989 09838 0987 0986 00985 0984 0983 0979 0.973 0970 0970

Capital Stack, Labor Supply and Total Labor Income
Capital Bock® ..o reeneseesesersessss e 1000 0995 0990 0985 0.980 0975 0971 0967 0962 0958 0941 0911 0.886 0.895
Labor Supply* .. 1000 0.990 0.990 0991 0951 0991 0991 0991 0991 0991 0592 0994 0995 099
Labor INCome* ......oceoeeeecenrervsrsessiireer s 1.000 0991 0950 0990 0988 0.987 0.986 0.985 0.984 0983 0979 0972 0970 0.971
. Net Saving Rate ) ]
Net Saving Rate 0.053 0.039 0039 0.040 0040 0.040 0.040 0.041 0.041 0.041 0.043 0.046 0.049 0.049
Factor Prices: Wage Rate and Interest Rates
Before-Tax Wage* ................ 1.000 1,001 1000 0992 0.997 0996 0995 0994 0993 0.092 0987 0978 0974 0974
After-Tax Waget ... 0.774 0736 0.735 0.733 0.731 0.730 0.729 0.727 0528 0.725 0718 0.706 0.701 0.701
Before-Tax Interest . 0.096 0.096 0.096 0.097 0097 0098 0.098 0.098 0099 0099 0.100 0.103 0.104 0.104
After-Tax Interest 0.079 0.074 0.075 0.075 0075 0075 0.076 0.076 0076 0076 0.077 0079  0.079 0_.080:
Unified Government Debt ) -
Debt* ...... 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 .00 1.00 1.00 L.00 1.00 1.00 -
Tax Revenue, Replacement Income Tax Rate and Payroll Tax Rate ) .
Revenue'™ 0.244 0244 0.245 0245 0245 0245 0.245 0245 0245 0245 0.245 0.245 0246 0.248
Replacement Tax Rate . Tna 0.235 0235 0.236 0.237 0237 0.238 0.238 0239 0240 0242 0.248 0.250 0.250
Payroll Tax Rate ........ccovoviie e svessesnes 0.150 0.15¢ 0.150° 0.149

0.147 0.148 0.142 0149 0.149 0.149 0.149 0.149 0,149

0.149:

Notes.—

'The components of national income (NI) sum to income
*Because many aggregate variables grow without boun
implies that they remain constant in the baseline steady s
#The After-Tax Wage rate is computed as (1 1), (Before-Tax Wage) where 1 is

TPercent of base Total Income.

d along the balanced-path equilibrium
tate. Variables with an

(i.e., they are not percentages of NI except, of course, for year 1996 when NI = 1,0),
, these variables are represented as per-effecti:
* indicate that they are indexed with a baseline value of 1.00 in 19986,

the economy-wide effective average marginal tax rate on wage income.

ve labor unit which,

.
o



Table 2.--Flat Consumption Tax: With Deduction 1996

. ,_ : 1997 1998 1899 2000 2001 2002 2003 2004 2005 20K 2025 2055 2055 2145
Composition of National Income
Consumption' .....ciiviniimicee e 0.732 0505 0701 0702 0706 0711 0.716 0.721 0.725 0729 04945 0773 0786 0.787
+Net Investment! .....oennene 0.053 0091 0101 0.103 0103 0101 0.100 0.098 0097 009 0081 0079 0073 0.072
+Government .....vnenee 0.215 0.215 0215 0.215 0215 0215 0.215 0215 0215 0215 0215 0215 0.215 0.215
+Exports' ... 0 0 0 0 0 0 0 0 1] 0 1] 0 a - 0
—Imports® ... 0 0 0 0 0 0 0 0 ] 0 0 0 0
=Total Income* 1.000 1.012 1017 1021 1024 1028 1031 1034 1037 1040 1050 1.067 1.074 L1075
Capital Stock, Labor Supply and Total Labor Income
Capital Stock* ... 1.000 1.01% 1088 1055 1.072 1087 1102 1115 1128 1140 1191 1276 1312 1315
Labor Supply* 1.000 1.025 1010 1004 1001 1000 1.000 1,000 1.00f 1001 1001 1000 1.060 1.000
Labor Income®* ..., 1.000 1.023 1017 1.017 1018 1021 1025 1.028 1031 1034 1045 1063 1..070 1071
' " Net Saving Rate
Net Saving Rate ..o ecviironnoneromerees covenss 0.053 0.090 0099 0.101 0.101 0099 0.097 0.095 0.093 0.092 0.086 0074 0068 0.067
Factor Prices: Wage Rate and Interest Rates
Before-Tax Wage® ..o, 1000 0998 1007 1.013 1017 1021 1.026 1.028 1030 1033 T 1.044 1063 1070 1071
After-Tax Wage?t ... 0.774 0.711 0.699 0699 0702 0708 0.715 0.720 07256 0731 0740 0783 0.797 0.799
Before-Tax Interest 0.096 0.097 0094 0093 0092 009 0090 0089 0.088 0087 0085 0.080 0079 0078
After-Tax Interest .....cnuern 0.079 0.097 0094 0093 0.092 0.000 0090 0082 00838 0087 0085 0.080 0.079 0.078
Unified Government Debt
Debt* e 100 100 100 100 100 100 100 1.00 100 100 100 100 100 100
Tax Revenue, Replacement Income Tax Rate and Payroll Tax Rate

Revenuef ... 0244 0232 0.244 0248 0250 0251 0251 0250 0.250 0.250 0.249 0247 0246 0.246
Replacement n/a 0.258 0276 0280 0279 0.276 0273 0269 0266 0263 '0.252 0.233 0225 0.224
Payroll Tax Babte .ccrveennricceceecens 0.147 0.144 0145 0145 0145 0145 0.145 0.144 0144 0144 0.144 0143 0.141 0141

Notes,—

The components of national income (NI) sum to income {i.e., they are not percentages of NI except, of course, for year 1996 when NI=10).

+Because many aggregate variables grow without bound along the balanced-path equilibrium, these variables are represented as per-effective labor unit which
implies that they remain constant in the baseline steady state. Variables with an * indicate that they are indexed with a baseline value of 1.00 in 1996.

+The After-Tax Wage rate is computed as (1-1) {Before-Tax Wage) whete 1 is the economy-wide effective average marginal tax rate on wage income.

MPercent of base Total Income.
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8. Eric Engen and William Gale*

“Macroeconomic Effects of Fundamental Tax Reform: Sim-
ulations With a Stochastic Life-Cycle, Overlapping Gen-
erations, General Equilibrium Model” ‘

A primary goal of fundamental tax reform is to increase economic
efficiency and expand the output of the economy, although improve-
ments in fairness and simplicity are important goals for tax reform
also. If fundamental tax reform stimulated increases in the capital’
stock and the supply of labor, then economic growth would tend to
rise, at least in tge short-run, and the long-run level of national
- output would be higher, helping to improve future living standards.
In particular, concerns about declines in U.S. saving rates are ‘an
important catalyst for many proponents of tax reform. Net national
saving has fallen from an average of 11% percent of net national
product in the 1950s through the 1970s to 6% percent since 1990
{chart 1). While this is partially a consequence of the generally
large deficits run by the federal government since the early 1980s,
personal saving (as a percent of net national product) also has de-
clined from an average of 6 percent in the 1950s through the 1970s
to 4 percent since 1990. Reforming the tax system to a consumption
based tax is often suggested as a vehicle for raising low U.S, saving
rates. . .

The effects on saving, labor supply, and national output of fun-
damental tax reform—that is, either switching to a flat rate con-
sumption tax or a flat rate comprehensive income tax—depend on
several issues. First, the magnitude of the tax burden placed on
- saving and labor supply in the current tax system is erucial for de-
termining the degree to which the tax distortion on these factors
would be reduced under a fundamental change in the tax system.
Second, the effect depends on how the after-tax returns to capital
and labor would respond to tax reform and the sensitivity of saving
and labor supply to changes in these after-tax returns. Third, the
effect would be influenced by the redistribution of tax burdens
across groups with different propensities to save and work, includ-
ing any windfall gains and losses created in the transition to the
new system. :

. These issues are examined using a simulation model of house-
holds behavior that is embedded in .an overlapping generations,
general equilibrium framework. The- simulation model uses esti-
mates of behavioral parameters and economic characteristics of
households and the economy to develop quantitative predictions of
saving and labor behavior and its response to various types of tax

*Eric Engen, Senior Economist, Federal Reserve Board of Governors, and William Gale, The
Brookings Institution—The views expressed here are those of the authors and do not necessarily
rfe’ftlﬁct e f1?2‘1'.3‘1&-5 of the Federal Reserve Syster, the Brookings Institution, or other members
of their staffs.
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reforms. The existing U.S. tax system is modeled as a progressive
tax with a base thaf is a hybrid between a consumption tax and
an income tax. Our simulation results indicate that moving from
the existing system to a flat-rate consumption tax would raise the
long-term output by between 1 to 3%z percent, and boost the saving
rate by between ¥z to 1 percentage point of GDP. Alternatively, our
simulation results indicate that moving from the existing system to
a flat-rate comprehensive income tax would decrease long-term out-
put by Y2 percent, and have a negligible effect on the saving rate
in the long-run.

The positive macroeconomic effects for switching to a flat rate
consumption tax reflect the interaction of several effects. Moving to
a consumption tax would reduce tax rates on new saving, raising
the after-tax return to saving, and would lighten fax burdens on
households that save more. Also, switching from a progressive tax
structure with increasing marginal rates to a less-progressive flat
tax rate structure lowers the marginal tax rate for many house-
‘holds. These effects tend to increase saving and labor supply. But
this effect would be moderated by several factors. First, the current
tax system already taxes a substantial portion of household saving
as it would be taxed under a consumption tax. Funds placed in
401(k)s and other pension plans, Keoghs, and most Individual Re-
tirement Accounts (IRAs) are tax-deductible at the time of the con-
tribution and the earnings on these funds accrue tax-free. Con-
tributions and investment earnings are taxed only when they are
withdrawn. For saving that is tax-preferred in the current system,
there is no first-order effect of switching to a consumption tax, as
it already receives consumption-tax treatment. Moreover, if tax re-
form causes a drop in before-tax rates of return, as many forecast,
returns to this category of saving would fall. Second, saving that
is” done for precautionary reasons is relatively insensitive to the
rate of return, so a portion of household saving would be unrespon-
sive to an increase in the after-tax return induced by tax reform.
Third, a revenue-neutral switch to a consumption tax usually re-
quires, at least initially, that average tax rates on labor supply be
increased, which dampens the positive stimulus to labor supply
from higher pre-tax wages that are a result of capital deepening.
Fourth, transition rules may eliminate taxes on consumption fi-
nanced with assets accumulated prior to tax reform. These transi-
tion rules would shift some of the tax burden from older cohorts
with lower saving propensities to younger cohorts with higher sav-
ing propensities, which tends to reduce the positive saving effects
of switching to a consumption tax. ‘

The actual effects of switching to a consumption tax may be
somewhat smaller than those indicated by the model because of

- several factors that are outside the scope of the simulation. For ex-
ample, employer-provided pensions would lose their current tax-ad-
vantaged status under a consumption tax, and pension coverage
‘and benefits would likely shrink. If these pensions are an effective
method of generating “forced saving” (i.e., households do not offset
their pension saving with decreases in their non-pension saving)

~then a reduction in pension coveragé and benefits could decrease
saving. Moreover, assets currently in pensions and other tax-shel-
tered saving face restrictions on withdrawals. It is unlikely that
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these restrictions would survive under a consumption tax, and
their removal could cause a spurt in consumption as households
gained access to some of these funds. o .
The remainder of this paper is organized in the following man-
ner. Section I discusses the current tax treatment of saving and
section II outlines its treatment under a fundamental tax reform.
Section III presents our simulation model and results. Section IV
discusses issues outside of the simulation model. Section V con-
cludes. ‘ ‘ : : ' A

I. Taxes and Saving: Current Law

In principle, the current U.S. tax system taxes household income
.at progressive rates. Labor income includes wages, salaries, and bo-
nuses. Capital income includes interest, dividends, rent, and cap-
ital gains, minus depreciation. The corporation income tax also
taxes corporate profits, resulting in the double taxation of corporate
income.! In practice, the U.S. income tax contains numerous provi-
sions that are consistent with a consumption-based tax, thus mak-
‘ing the current system a hybrid rather than a pure income tax.2?

Tax-Preferred Saving Accounts

The U.S. tax code currently provides a variety of tax-preferred
retirement saving accounts.® The important features common to
these saving accounts are that contributions are usually tax-de-
ductible and, in all cases, investment income on the account bal-
ances accrues tax-free. Tax-deductible contributions and edrnings
are taxed at ordinary income tax rates only upon withdrawal.
Withdrawals before the account holder reaches age 59° for unap-
proved purposes can trigger an added penalty. An individual can
set up an IRA, a Keogh plan (if self-employed), or invest in a vari-
able annuity. In addition, the cash value of whole life insurance the
so-called “inside buildup” enjoys significant tax advantages; the
premiums paid by individuals are not tax deductible, but the earn-
Ings on reserves are tax exempt. Employers provide tax-sheltered
saving to employees through qualified defined-benefit (DB) and de-
fined-contribution (DC) pension plans, which include 401(k) plans.
Tax preferred savings accourits now constitute more than one-third
of aggregate household financial assets (table 1). In 1994, the asset
balances of IRAs and Keoghs are estimated to have been about $1
trillion, and the value of life insurance reserves were almost $500
billion. The value of qualified pension fund assets—including
401(k) plans—totaled approximately $5 trillion in 19944 ~ '

Aside from saving in tax-sheltered accounts, U.S. net personal
saving is negligible (table 2).5 Over the last twenty years, while the

*The nature of the burden of the corporate income tax is affected by one’s interpretation of
the tax treatment of corporate dividend incomme. See Auerbach (1996} for more discussion of this
issue, L
" 2Aaron, Galper and Pechman (1988) discuss other issues involving hybrid income-consump-

ion taxes. : ) :
3See Engen, Gale, and Scholz (1994) for more details on the structure of savihg incentives,

*Estimates of the asset values for IRAs and Keoghs in 1994 are based on data from 1980
to 1992 provided by Employee Benefit Research Institute (1995). Data on life insurance reserves
and %ension assets are complied by the Federal Reserve Board (1995).

5These calculations are reported in Sabelhaus (1996). Retirement and life-insurance saving
includes contributions plus reinvested earnings less withdrawls, Capital gains are excluded be-
cause they are also excluded from NIPA personal saving. L
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personal saving rate has declined, the rate of tax-preferred retire-
ment saving has risen but other net personal saving has vanished.®
In the 1970s, tax-preferred retirement and life-insurance saving
comprised less than 60 percent of total personal saving. Since the
mid-1980s, they have made up more than 100 percent of personal
saving.

Tax-Preferred Assets

The current tax system does not fully tax income from whole
classes of assets. For example, the interest paid on municipal bonds
is untaxed by the federal income tax, More importantly, the im-
puted rent on owner-occupied housing is not subject to tax, the tax-
ation of capital gains on home sales can be deferred, and up to
$125,000 in capital gains on home sales is tax exempt for taxpayers
age 55 and older.” In fact, all assets that generate returns as cap-
ital gains are tax favored in the individual income tax because the
tax on capital gains is deferred until gains are realized, reducing
the present value of taxes owed.®? Moreover, the ‘maximum rate on
capital gains 28 percent is below the ordinary marginal tax rates
faced by the recipients of a substantial portion of capital gains, and
capital-gains assets enjoy a step-up in basis at death which be-
queathed funds in saving incentive accounts do not receive. Thus,
assets that generate returns in the form of capital gains can some-
times provide more favorable tax advantages than assets kept in
tax-preferred savings accounts. :

. Uhrealized capital gains on residential and investment real es-
tate, noncorporate business equity, and stocks and mutual funds
held outside retirement accounts constituted about 40 percent of
household net worth in 1989 and 37 percent in 1992.° In 1989,
about one-third of the gross asset value of households’ mutual fund
holdings and directly-held corporate equities (outside of retirement
accounts) were unrealized capital gains.1® Directly-held corporate
equities and mutual funds comprised a growing proportion of
household net worth over the last twenty years (table 3).1* In 1989
almost 70 percent of the gross asset value of households’ direct
holdings of noncorporate businesses were unrealized capital
gains.12 Unrealized capital gains represented an estimated 46 per-
cent of the value of primary residences in 1989.12 Households held
over $7 trillion in residential housing in 1994. In 1994, interest on

6For example, see Congressional Budget Office (1993) for an examination of studies and evi-
dence on the decline in US. saving rates.
TFor a fuller explanation of the tax advantages for owner-occupied housing, see Capozza,
Green, and Hendershott {1996) and Rosen (1985).
8The value of deferral of capital gains taxes in the individual income tax is considerable. At
a discount rate of 6 percent, deferring tax five, ten, or twenty years reduces the present value
of the ultimate tax payments by 25 percent, 44 percent, and 69 percent, respectively. However,
the value of corporate equities are reduced by the corporate income tax.
2 Kennickell and Starr-McCluer (1994)
1¢ Kennickell and Wilcos {1992)
11Although some of these stock and mutual fund holdings are in tax-preferred saving ac-
counts, a significant portion are not. Mack (1993) shows that about 15 percent of mutual fund
assets were held in household-directed accounts (IRAs and Keoghs) in 1992. Moreover, the Em-
ployee Benefit Research Institute (1995) reports that $202 billion of IRA and Keogh assets in
1992 were held in self-directed stock borkerage accounts, which accounts for only 7 percent of
the direct holdings of corporate equities recorded in households’ balance sheets by the Federal
Reserve Board (1995). .
12K ennickell and Wilcox (1892).
18 Kennickell and Wilcox (1992).
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$388 billion in tax-exempt municipal bonds, about 2 percent of
households’ financial agsets, was exempt from federal income tax.
These statistics indicate that the current tax system is not a
pure income tax in its treatment of capital income. Instead, it is
a complex hybrid income-consumption tax as a substantial propor-
tion of households’ assets and saving currently receives tax-pre-
ferred treatment similar to the tax treatment of saving under a
consumption tax. o ' : '

Taxes and Debt

In a comprehensive income tax, all capital income should be
taxed and all interest expense should be deductible. Variants of a
consumption tax that exempt interest income should also deny de-
ductions for interest expense. The appropriate treatment of interest
expenses in a hybrid income-consumption tax is unclear. The
central problem is that allowing the deductibility of some, or all,
of interest paid when not all capital income is taxed creates oppor-
tunities for tax arbitrage. 14

The hybrid character of the current tax system is evident in its
treatment of debt payments as in the taxation of income. The Tax
Reform Act of 1986 (TRA86) phased out the deductibility of interest
paid on consumer debt, but retained almost complete deductibility
of interest paid on mortgage debt and investment loans. In 1994,
home mortgages comprised about 76 percent of the $4.6 trillion in
total household debt, or 13 percent of household net worth (table
3). Consumer credit, interest on which is not tax deductible, ac-
counted for about 20 percent of household debt.1® While the major-
ity of household debt currently receives income-tax treatment, a
substantial portion encounters consumption-tax treatment., '

I1. Household Saving under Tax Reform

A consumption tax either taxes consumption directly (a retail
sales tax, for example) or allows a deduction from income for net
saving. The deduction can be introduced in either of two ways. In
the first approach net contributions to saving accounts and rein-
vested asset income are excluded from taxes, but net withdrawals
are taxed.!6 Under the second approach, the net contribution is not
tax deductible but investment earnings and withdrawals are tax
exempt. Holding the tax rate constant, the two approaches reduce
the present value of consumption possibilities by the same percent-

14Tax arbitrage can arise if the after-tax interest rate on debt is less than the after-tax rate
of return on’ saving even if the before-tax interest are on debt is greater than the before-tax
rate of return on saving. For example, borrowing funds that are allowed an immediate tax de-
duction for interest paid and investing the funds in an assét with income that is tax deferred
can potentially generate an after-tax profit. Engen and Gale (1997) present recent evidence on
the interaction between tax-preferred mortgage debt and tax-preferred 401(k} plans. Steuerle
(1985) provides a general explanation of tax arﬁitrage. .

& Evidence sufgests that the shift in tax treatment of debt enacted as part of TRASG led
households to rely increasingly on mortgage debt, but appears to have done little in restraining
total household debt, Engen and Gale (1997) present recent evidence on the intersction between
tax-preferred mortgage debt and tax-preferred 401(k) plans. Steuerle (1985) provides a general
explanation of tax arbitrage. :

18 These rules are similar but by no means identical to those governing current tax-preferred
savings accounts such as IRAs or 401(k)s. For saving incentives, the contribution is deductible
regardless of whether it represents a net increase-in saving, and the withdrawal is subject to
tax, regardless of whether it is used for consumption. Withdrawals from these accounts must
be made after age 70%2 according to a formula set forth in regulations,
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age.17 This equivalence is often used to suggest that wage taxes—
which essentially tax saving according to the second approach——are
equivalent to consumption taxes, which essentially use the first ap-
proach. However, there are at least two important differences be-
tween consumption taxes and wage taxes.18

Future consumption can be financed from only two sources: exist-
ing assets or future wages. Thus, the first difference is that the
base of a consumption tax includes consumption financed from cap-
ital existing at the time of the tax reform, whereas the base of a
wage tax would not. Consumption from existing capital includes
not only consumption out of the return to previously existing cap-
ital (which would also be taxed under an income tax), but also con-
sumption financed by cashing in the principal of previously exist-
ing assets. To the extent that the principal of previously existing
capital did not receive a tax deduction when it was initially saved,
it would not be taxed again when consumed under an income tax,
but would be taxed a second time when consumed under a con-
sumption tax. The tax levy on the principal of existing capital is
economically important because it raises the consumption tax base
and hence lowers the rate that has to be applied to other consump-
tion. Moreover, this tax levy imposes more of the total tax burden
on older cohorts with relatively low saving propensities while re-
ducing the necessary tax burden on younger cohorts with relatively
higher saving propensities.l® Furthermore, if the levy is unantici-
pated, and if it is also believed that the imposition of a capital levy
does not change the probability that a levy will be enacted in the
future, then the levy raises substantial revenue in a distortion-free
manner, and so improves the efficiency of the consumption tax.
Nonetheless, it may be considered unfair. Allowing deductions for
consumption financed by the principal of old capital would remove
the levy. Switching to a wage tax would remove the levy as well
as ;;he tax on consumption financed from the return of existing cap-
ital.

A second difference between a wage tax and a consumption tax
concerns the treatment of capital income from new saving. It is
simplest here to assume there is no pre-existing capital. If everyone
earns the same return—for concreteness, assume 1t is the risk-free
rate of return—on their saving, there is no difference here between
the wage tax and the consumption tax. Two people with equal
wages would pay equal present discounted value of taxes under a
wage tax or consumption tax, regardless of how much they saved.
If everyone earns the same rate of return, saving more does not
change the present value of consumption because the rate of return
earned is exactly equal to the discount rate. The tax deduction for
new saving under a consumption tax just offsets the present dis-

174 tax rate of ¢ percent on withdrawals reduces consumption possibilities ¢ percent. A tax
on depéysits at the rate of £ percent reduces deposits, subsequent interest earnings, and amounts
available also by ¢ percent.

15Fhe present value of taxes paid under a consumption tax and those paid under a wage tax
would be equivalent if there were no existing assets at the time either tax was imposed, the
interest rate was the same in hoth regimes, and the tax rates were set appropriately. However,
the timing of tax payments would be different. See Bradford (1984, 1986, 1996} for more discus-
sion of the genera?principles of consumption taxes, T . :
 18Q1der cohorts generally have accumulated substantial life-cycle and precautionary saving,
and thus, are either accumulating little in additional saving or are dissaving. Younger cohorts
are generally adding to their stocks of retirement and precautionary assets and have a higher
propensity to save. . - .



107

counted value of the future tax liability when this saving, plus a
risk-free rate of return, is consumed.2° Thus, the opportunity cost
component of the return on saving (or the risk-free return to com-
pensate for deferring consumption) is untaked under a consumption
tax or a wage tax, 21 Ce ' R
Now let rates of return vary across investments. To be specifie,
assume that risk is held constant, so returns vary only because one
investor is more astute or productive in investing than another. In
economists’ parlance, one of the investors earns “rents” or excess
returns. The key difference is that under a wage tax, these extra
returns are not taxed, while under a ¢onsumption tax they are. To
see this, note that, assuming that each investor saves the same
amount, the investor who receives excess returns has a higher
present value of consumption than the other. Under a wage tax,
this difference does not matter; if each investor earned the same
wage, they pay the same taxes. In contrast, under a consumption
tax, the investor with excess returns raises the present value of his
or her consumption and so raises the present value of consumption
taxes paid. The portion of the overall return to capital over and
above the risk-free return, controlling for risk, generates a positive
present value of tax revenues.22 Thus, both consumption taxes and
wage taxes remove the tax distortion imposed by an income tax on
the opportunity cost of saving, but the consumption tax captures
taxes on excess returns to new capital investment, while a wage
tax does not.23 ' . '

III. Macroeconomic Effects of Tax Reform in a Simulation
Model

In this section, we report the results of using a simulation model
to examine the effects of switching from a progressive hybrid in-
come-consumption tax to a flat-rate consumption tax. Simulation
analyses are particularly helpful for analyzing policies where data
are limited or unavailable and where the distinction between short-
and long-term effects matters. Fundamental tax reform is such a
policy because it involves changes outside the range of historical
experience and economic behavior, and the short-term effects of a
new tax system may be quite different from the ultimate impact.

The manner in which taxes affect saving, labor supply, and out-
put in a simulation depends crucially on the model’s assumptions
. concerning a household’s motives for saving and working and the
time horizon over which it plans. For example, in the simplest life-

2¢The tax deduction for saving (S} reduces an individual’s tax liability by tS, where t denotes
the effective tax rate. If this saving éarns ‘a risk-free return equal to ¥, and the individual
consumer the principal plus earnings after n-'years (S(1+rs), then the present-value of the future
consumption tax liapility is equal to t{S(l+rrl/(1+ran), which equals t3. Thus, the capital in-
come reflecting the risk-free return on this saving is- untaxed under consumption tax.

21Under a consumption tax, the return t6 saving that compensates for risk is untaxed also.
However, the analysis of this peint is more comphicated, See Bradford (1996) for a discussion.

%2 As before, the deduction for saving {3S) reduces an individual’s tax liability by tS, where t
denotes the effective tax rate. If this saving earns a return of 4*, greater than the risk-free re-
turn or ry, and the individual consumes the principal plus earnings after n years (S(1+r*(=), then
the prevent-value of the future consumption tax liability is equal to t{S(1°—r*),J(1+ra"), which
exceeds tS. Thus, capital income above the risk-free returns on this saving is taxes at rate 5
under a consumption rate t under a consumption tax, while capital incéme up to the opportunity
cost is untaxed, . s

28 See Bradford (1996) and Hubbard and Gentry (1996) for more discussion of this point.’
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cycle models, consumers are posited to save only for retirement.2¢
Since the interest rate determines the price of future consumption
relative to current consumption, changes in the interest rate alter
life-cycle retirement saving. However, the theoretical effect of a
change in the after-tax rate of return on saving is ambiguous. An
increase in the after-tax return reduces the price of future con-
sumption and leads to increased future consumption, But the in-
creased return also reduces the amount of current saving necessary
to support any given level of future consumption. The saving elas-
ticity depends on the relative magnitudes of each effect.

Simulation studies that rely on a life-cycle framework and as-
sume certainty in the economic environment usually imply a large,
positive saving elasticity that is substantially greater than sug-
gested by empirical evidence.25 It is neither surprising nor convine-
ing that such models predict large increases in aggregate saving
from replacing a comprehensive income tax with a comprehensive
consumption tax.26

The precautionary saving model adds to the life-cycle framework
the realistic considerations that people may save not only for re-
tirement, but also to protect themselves against such unforeseen
future circumstances as a cut in wages, unemployment, disability,
or illness, and that people may hold onto some wealth during re-
tirement as a precaution against the possibility of outliving their
financial assets. Recent theoretical developments suggest that pre-
cautionary saving can be a powerful influence on household saving
behavior.2” Empirical research, although somewhat mixed, gen-
erally has tends to confirm the importance of a precautionary sav-
ing motive.28 The presence of precautionary saving has also been
shown to provide at least partial resolutions to several features of
actual consumption and saving behavior that are puzzles when
viewed from the perspective of a certainty model.20

24 A motive to save for bequests can arise if it is assumed that households care about their
heirs as well ag themselves. ?f this concern bout their heirs is purely altruistic—that is, parents
do not demand anything in return for their bequests—then the planning horizon for & saver an
become infinite (Barro, 1974). However, the assumed intergenerational altruism underlying thig
bequest model is strongly rejected by the evidence. See Bernheim (1987), Altonji, Hayashi, and
Kotlikoff (1992, 1995}, and Hayashi, Altonji, and Kotlikoff (1996).

25Empirical estimates of the saving elasticity and simulated saving elasticities are discussed
in more detail helow.

26 Feldstein (1978), Summers (1981), Evans (1983), Auerbach and Kotlikoff {1983, 1987},
Auerbach, Kotikoff, and Skinner {(1983), Seidman (1983, 1984} Hubbard and Judd (1986}
Starrett (1988), McGee (1989), Gravelle (1991), Auerbach (1996), and Fullerton and Rogers
(1993, 1996) are examples of studies that use a certainty verion of the life-cycle model for analy-
sis of capital income taxation. Most of these studies report large increases in saving by switching
to a consumption tax. For example, Summers (1981) reports that switching from an income tax
to a consumption tax would raise consumer well-being by 6 to 16 percent of lifetime income,
and boost the capital-income ratio 40 to 60 percent. Auerbach and Kotlikoff (1987) report sub-
stantial, yet smaller, gaing to saving.

27Skinner (1988), Xeldes (1989), Caballera (1991), Deaton {1991), Carroll (1992), and Hub-
bard, Skinner, and Zeldes {1994, 1995}, Engen (1993, 1994},

28The 1992 Survey of Consumer Finances (SCF) reported that the most frequently cited rea-
son for saving by households in the survey was precautionary saving, which included, affirma-
tive responses to “saving for reserves against unemployment” and “saving in case of illness.”
Forth-two percent of households cited precautionary reasons as an important reason for saving,
while about 27 percent cited retirement as an important reason for saving (Kennickell and
Starr-McCluer, 1994). Similarly frequency of resS;mses to these saving question alsg were given
in the 1986 SCF (Engen and Gale, 1993) and the 1989 SCF (Kennickell and McCluer, 1994).
Other empirical research includes Carroll and Samwick (1995) and Engen and Gruber (1996),
who also provide a literature survey.

22For example, precautionary saving can help explain the sensitivity of consumption to
changes in current income and the relationship between consumption and income over the life
cycle. See Deaton (1992) and Browning and Lusardi (1995) for surveys of these issues.
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Because precautionary saving usually provides for short-term
contingencies, it is less sensitive to changes in the rate of return
than pure life-cycle saving. A model that incorporates precaution-
ary motives for saving can imply a substantially smaller and more
plausible saving elasticity (Engen 1993, 1994). Previous analysis of
the effects of consumption taxes within a stochastic life-cycle model
yields increases in saving that are as much as 80 percent smailer
than those produced by ‘a certainty life-cycle model (Engen 1994).
The Model ) ' R
The simulation model used here modifies the standard life-cycle
framework by having consumers face uncertain labor earnings and
an uncertain lifespan. Individuals save for retirement and as a pre-
caution against downturns in future earnings and outliving their
assets. The model consists of six parts: (1) a framework for describ-
ing consumers’ preferences for consumption, saving, and labor sup-
ply; (2) the budget constraints faced by consumers; (3) a formaliza-
tion of the uncertainties facing consumers; (4) government taxes
and spending structures; (5) an overlapping generations frame-
work, which recognizes that the population consists of people of dif-
ferent ages, and (6) a production sector to close out the economy.®°

People are assumed by the model to commence their life-cycle
choices at age 21. The probability of dying increases with age, and
the maximum life span is 90. Each year people maximize their ex-
pected well-being over the rest of their lifetime by choosing how
mich to consume and save; how to allocate their assets between a
tax-preferred saving incentive account or a conventional, fully-
taxed saving account; and deciding whether to work full-time or not
at all.3! No one intentionally leaves bequests, but accidental be-
quests occur because people cannot predict exactly when they will
die. All accidental bequests are assumed in the model to be re-
ceived as an equal lump-sum inheritance by all surviving members
of the cohort that is age 50 Consumers are assumed to be risk
averse and prudent, which means in the model that uncertainty
about future earnings and lifespan leads to precautionary saving.32

Consumption can be financed in three ways: by after-tax labor
earnings before retirement; by annuity income from Social Secu-
rity, which people cannot collect until they are at least age 65 and
have retired; and by balances in their two assets. Both assets earn
the same certain pre-tax rate of return.’® The return on conven-
tional assets is fully taxed. For the saving incentive account, con-
tributions are deductible and constrained by an annual limit, and
contributions and investment earnings are not taxed until with-

3¢ Description of many elements of this simulation model appear in Engen (1993, 1994), Engen
and Gale (1993, 1996), and Engen, Gale, and Scholz (1994). -

3:To simplify the computation of the model, individuals are not given a choice of a range of
hours to work. ' : : ; : o T

2{Ineertainty in the rate of return from saving would generate an additional precautionary
saving motive, However, for most households, human wealth is substantially greater than finan-
cial wealth, and thus, uncertainty about expected wages is quantitatively more important than
uncertainty about rates of return on assets. Skinner (1988) showed that empirically plausible
interest rate unceriainty generates a only small amount of precautionary saving relative to labor
earnings uncertainty. : -

33 Because there are no excess returns to capital in this model, the issues concerning the treat-

ment of capital “rents” under a consumption tax—discussed above—do not arise here.




110

drawn. Funds withdrawn before the account-holder reaches age 60
are subject to a 10 percent penalty.34

In the model, government revenues equal expenditures and fi-
nance social security benefits and a government-provided good that
is allocated equally to all individuals. The baseline tax system is
a progressive hybrid income tax, similar to the U.S. system, with
increasing marginal income tax brackets, personal exemptions, and
standard deductions.3> Deductions for tax-sheltered saving are sub-
ject to an annual limit of $7,500. When the income tax structure
changes, new income tax rates are determined in order to raise the
same aggregate revenue in each year.

Cohorts of different ages are incorporated in an overlapping gen-
erations framework that accounts for mortality, and for population
growth of 1 percent per year. The model contains a simple produe-
tion sector that demands labor and capital from the household sec-
tor, and helps determine the pre-tax rate of return to capital and
expected wages in the model. Labor productivity rises by an aver-
age of 1 percent per year. Workers are uncertain about their indi-
vidual wages, but there are no business cycles in the model. This
simple general equilibrium framework allows for feedback effects of
broad tax policy changes in the return to capital and wages owing
to changes in the capital stock while maintaining the focus of the
analysis on individual saving behavior.

The Elasticity of Saving

Simulated effects of taxes on saving depend crucially upon the
implied saving elasticity in the simulation model. However, a
standard empirical benchmark for the saving elasticity is difficult
to determine. Results from empirical studies using aggregate time-
series data have been inconclusive.3® The estimated elasticity of
0.4, based on research by Boskin (1978) and Boskin and Lau
(1978), is usually considered an upper bound. Blinder (1975),
Howrey and Hymans (1980), Carlino (1982), and Friend and-
Hasbrouck (1983) reported estimates close to zero. Wright (1967,
1969), Juster and Wachtel (1972), and Gylfason (1981) reached in-
termediate values. Bosworth (1984), demonstrating the fragility of
these results, found a range of estimates from zero to small positive
elasticities. Virtually no empirical study suggests a large saving re-
sponse by households to changes in the after-tax return. But any
study based on aggregate data faces formidable econometric prob-
lems. Some studies have used nominal rates of return rather than
inflation-adjusted interest rates, and most studies have not used an
after-tax rate of return. Moreover, estimating the saving elasticity
is difficult with aggregate time-series data because of the problems
involved in measuring changes in expected real after-tax returns
and in holding constant the other factors that affect saving. In fact,
the Lucas (1976) critique implies that a stable aggregate saving
function may not even exist. The problems with studies based on
time-series evidence introduces substantially uncertainty. into de-

#4We do not medel the mandatory withdrawals required starting at age 70% ‘and the loan
provisions of some 401(k) plans. i

364 flat rate payroll tax that finances Social Security and a small sales tax are imposed also.

36 Gylfason (1981), Bosworth (1984), Ballard (1990), and Gravelle (1994) provide surveys of
this literature, and Bernheim (1996) discusses some of the econometric problems.
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termining the empirical responsiveness of household saving to
changes in the after-tax return.3?

Many scholars have studied the effects of tax-preferred saving in-
centives using household-level data.®® No consensus has emerged.
1t is not clear, in any event, what lessons could be drawn from the
saving effects of IRAs and 401l(k)s for fundamental tax reform.
Shifting of existing assets and intended saving from taxable to
sheltered accounts, so important in the analysis of saving incen-
tives, is not a major issue in evaluating the effects of switching
from the current tax system to a pure consumption tax. Further-
more, saving incentives have contribution limits; a consumption tax
does not. Savers at the contribution limit for sheltered accounts
face no marginal tax incentive to increase saving.3® Contributors
who are not at contribution limits face a marginal incentive to in-
crease saving similar to that provided under a consumption tax,
but no study of saving incentives has focused solely upon the mar-
ginal saving of non-limit contributors, controlling for any asset
shifting, before and after the introduction of saving incentives.

An alternative to empirical estimates of the saving elasticity has
been to simulate the saving elasticity in a stylized economic
model. 40 For example, Summers (1981) found that within a multi-
period certainty life-cycle model the interest elasticity of saving is
usually large and positive—generally greater than 1 and often
above 2.41 Fullerton and Rogers (1993) calculate a saving elasticity
of 1.3 in their baseline model which includes bequests, and the
elasticity increases to above 2 when bequests are omitted. These
studies are illustrative of the point that certainty life-cycle models
usually generate implausibly large saving elasticities, and therefore

37 Another em?ﬁcial approach to estimating the sensitivity of saving to changes in the after-
tax return has focused upon analyzing the relationship between the growth rate of consump-
tion-rather than the level of consumption—and changes in the after-tax rate of return. Unfor-
tunately, empirical analysis of this intertemporal elasticity of substitution for consumption does
not yield any clear consensus on the responsiveness of savings to changes in its after-tax return.
Bernheim (1996} fprovides a discussion of the econometric problems in estimating the intertem-
poral elasticity of substitution. Also, Engen (1993, 1994) shows that the savings elasticity can
vary substantially even while holding constant the intertemporal elasticity of substitution de-
perding on the importance of precautionary savings. . .

32Hubbard and Skinner (1995), Bernheim (1996), Engen, Gale, and Scholz (1996), and
Poterba, Venti, and Wise (1996) provide surveys of the literature on saving incentives.

39 (3ale and Scholz (1894) show that most IRA contributors are constrained by the contribution
limit. Evidence on the proportion of 401(k) contributions that are constrained by a contribution
limit is generally unsvailable. This issue is complicated by the fact that although the IRS im-

ses an annual dollar limit on 401¢k) contributions, many workers face different lower limits

ecause of nondiscrimination rules or rules set by their employer. However, given their higher
contribution limits, it is likely that fewer 401{k) contributors than IRA contributors are con-
strained by a contribution limit. o . o S L

40 8ee Gravelle (1994) and Elmendorf (1966} for surveys of this literature. R

41Evans (1983) showed that if individuals are assumed to have a negative rate of time pref-
erence—i.e., they value future consumption above current consumption—then the interest elas-
ticity of saving can be smaller than in Summers' model. However, economists generally aceept
the premise of a positive time preference rate on the basis of observing positive interest rates.
Both Evans (1983) and Starrett (1988) have suggested that a specific type of bequest motive
ean reduce the implied saving elasticity. Evans (1983) demonstrated that this resuit depends
erucially on the assumption that bequests are made without taking accourit of the well-being
of the recipient. An alternative approach is based on the assumption that households care about
their heirs in a purely altruistic manner and the savers planning horizon becomes infinite. In
this case, the predicted saving elasticity usually goes to infinity—small changes in the after-
tax rate of return yield huge increases in savings. Without any guideline for determining the
appropriate bequest motive, the effect of bequests on the saving elasticity is unclear. Starett
(1988) also showed that an economic model that introduces a subsistence level of consumption
for individuals this can decrease the saving elasticity. However, the amount of consumption ne-
cessities must rise proportionally with income and a high level of necessities—approximately 50
percent of average consumption—are required in order to generate a substantial decreases in
the saving elasticity. Con e
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will overstate the increase in saving from switching to a consump-
tion tax.42

In our precautionary saving inodel, the aggregate interest elastic-
ity of saving when households are characterized as having an “av-
erage” amount of prudence is 0.26 if the real after-tax interest rate
is 3 percent and 0.39 if the real after-tax interest rate is 5 percent
{table 4).43 Associated with these saving elasticities are aggregate
household saving rates of 5.7 to 6.0 percent and aggregate asset/
income ratios of 3.94 to 4.25 that are close to values actually ob-
served. Households that are less risk averse than assumed in our
baseline simulations save relatively less for precautionary reasons
and relatively more for retirement. As a result, saving falls, but its
sensitivity to the rate of return rises (table 4, columns 3 and 4).
Households that are more risk averse save more for precautionary
reasons, raising the aggregate saving rate and reducing the saving
elasticity (table 4, columns 5 and 6).

The Elasticity of Labor Supply

In general, a change in tax policy that alters the after-tax wage
has a theoretically ambiguous effect on individual labor supply
owing to opposing income and substitution effects. Individuals
must balance the competing objectives of increasing leisure by
working less and increasing the consumption of goods by working
more. Thus, the uncompensated after-tax wage elasticity of labor
supply theoretically can be either positive or negative. Theory sug-
gests that the compensated labor elasticity, which reflects only the
substitution effect, should be positive (or nonnegative) as a higher
after-tax wage makes work more attractive and leisure relatively
more expensive. The magnitude of the compensated elasticity is
positively related to the magnitude of the efficiency loss imposed by
a tax. Theory also implies that income elasticity of labor should be
neggtive (or nonpositive) since leisure is considered to be a normal
good.

The econometric literature yields estimates of labor elasticities
varying quite substantially in magnitude and sign. Of course, these
studies have different measures of the wage, different data and
time periods, different treatments of taxes, different ways of ac-
counting for labor force participation, and their own functional
forms. But, these estimates merely provide a benchmark for assess-
ing what is a plausible labor supply elasticity.

Uncompensated wage elasticity estimates for males are usually .
close to zero, and may be positive or negative. Hausman’s (1981)
widely-cited estimates for male labor supply behavior, which explic-
itly account for the influence of taxes, find that the absolute values
of the compensated wage elasticity and the income elasticity of
labor supply are relatively large—approximately equal to 1— even
though the uncompensated labor supply is approximately zero.

42 Moreover, none of the previous studies of consumption taxes (see fostnote 26) explicitly ac-
counted for the fact that the current tax structure is a hybrid income-consumption tax where
some savings aiready escapes taxation. The assumption of switching from a pire income tax
tends to overstates the reduction in the tax distortion on savings from the current

43In a certainty version of the model (i.e., without precautionary savings), with the baseline
parameter specifications in table 4, and both a 5 percent and 9 percent real rate of return, the
resulting saving elasticities are high (1.94 and 1.47), and the savings rates (1.3 percent and 2.9
pezécséltl) andgts};e asset/income ratios (0.87 and 1.96) are low relative to observed ratios (Engen
and Gale, 1996). .
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These results suggest that the efficiency loss associated with taxes
imposed on labor is quite large. However, MaCurdy, Green, and
Paarsch (1990) estimate that the (compensated) wage elasticity of
hours worked by primary wage earners is zero, and Triest (1990)
estimates this elasticity to be only slightly greater than zero—be-
tween. 0.03 and 0.06. Also, Mariger (1994) did not find a statis-
tically significant relationship between changes in hours worked
and changes in marginal tax rates legislated by the 1986 Tax Re-
form Act. o

Uncompensated wage elasticity estimates for female labor supply
are generally positive and larger in absolute value then those found
for men. This is consistent with economic theory and intuition
which suggests that the labor supply of secondary wage-earners
should be more responsive than primary wage-earners to changes
in the after-tax wage. For example, Triest (1990) estimated a wage
elasticity of hours worked for secondary wage-earners between 0.4
to 1.2, which is similar to other studies of secondary wage-earners.

A potential drawback to cross-section studies of labor supply is
that they assume that preferences for work adre uncorrelated with
human capital. However, it is likely that people with a below aver-
age distaste for work tend to accumulate above average amounts
of human capital and thus have higher after-tax wages. Therefore,
cross-section studies may tend to incorrectly attribute taste effects
on hours worked to wages, thereby overstating labor supply elastic-
ities. : : Teed

The model’s assumption of a discrete labor supply choice—either
work full time or no work—simplifies the computation of the model.
However, assuming that individuals do not have a choice of a full
range of hours to work may not be a limiting assumption. In sum-
marizing the empirical literature on labor supply, Heckman (1993)
notes that labor participation decisions appear to be more respon-
sive to wage and income changes than hours-of-work decisions.
Thus, this assumption probably allows the model to capture the
‘most important labor supply response. Moreover, hours-of-work re-
strictions and fixed costs in real world labor markets may make
this a more appropriate assumption compared to allowing a contin-
uous choice of hours of work. The aggregate labor supply elasticity
generated by our model is small and close to zero (usually around
0.1), which is close to empirical estimates.+4 :
Macroeconomic Effects

The simulations indicate that replacing the current hybrid tax
with an immediate, permanent, and unanticipated consumption tax
would boost saving, labor supply, and real output (table 5). Our ini-
tial simulation (line 1 under each subheading in table 5) examines
the effects of replacing the current tax with a flat rate consumption
tax without transition relief for existing capital. This simulation
also assumes that all changes in saving show up as changes in U.S.
domestic investment; i.e., it is a closed economy. - :

Based on these assumptions, our model indicates that real output
would. rise in"the short run (consumption falls but investment in-

44See Engen, Gravelle, and Smetters (1997) for more discussion about the impo¥tance of labor
supply responses in dynamic simulation models of tax reform, ) ’ IR
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creases) and is almost 2% percent higher in the long run. The sav-
ing. would rise immediately by almost 2 percent of GDP, but the
surge would subside and settle down to an increase of 0.7 percent
of GDP. The capital stock is almost 10 percent higher in the long
run. Labor supply is only slightly higher because of the small labor
elasticity implied in the model.

The presence of tax-preferred saving in the baseline hybrid tax
system tempers the gains in saving from switching to a consump-
tion tax. Prior to tax reform, approximately half of the saving in
the model is in the tax-preferred asset. These accounts provide tax
treatment for saving similar to a consumption tax. In addition,
these accounts restrict access to funds placed in these investment
vehicles, and therefore, are more likely to attract long-term retire-
ment saving which tends to be more interest sensitive. In contrast,
short-term precautionary saving, which is unsensitive to the inter-
est rate, tends to accumulate in taxed, but liquid, saving instru-
ments. Removing the tax on assets held for precautionary reasons
has a relatively small effect on saving.

Because saving incentives are available under current law, peo-
ple would respond in different ways to a consumption tax. Some
savers currently have exhausted opportunities to save in tax-shel-
tered accounts. If their additional (or “marginal”) saving bears the
full brunt of the current capital income tax, conversion to a con-
sumption tax would increase their net yield from the current after-
tax rate of return to the pre-tax rate of return under the new sys-
tem, If the saver has not exhausted opportunities to save in shel-
tered accounts, the saver would earn the pre-tax rate of return on
the margin before tax reform. Eliminating the capital income tax
has no first-order effect for such “infra-marginal” savers. However,
if, as our simulations suggest, the pre-tax rate of return falls as
other people increase saving, then the second-order (general equi-
librium) effect for infra-marginal savers is likely to reduce saving.
The positive effect we find on overall saving is the difference be-
tween the increase in saving by the “marginal” group of savers and
reductions in saving by the “inframarginal” group.

The effects of this type of tax change on household well-being
would be unevenly distributed across age groups at the time of the
reform (Engen and Gale, 1996). The very oldest age cohort suffers
a welfare loss as their tax burden rises because consumption under
current income tax law is untaxed to the extent that it is financed
by assets accumulated from already taxed income. Under the new
law, all of their consumption would be taxed. The welfare gains
rise inversely with age. Compared to older workers, younger work-
ers benefit from longer perieds of accumulation under the new sys-
tem and have less accumulated capital that is subject to full tax-
ation under the new system.

This initial consumption tax simulation imposes an unrealistic
assumption on economic behavior. All of the additional saving in
this simulation would be invested in the United States. Although
domestic rates of return fall, this simulation does not allow inves-
tors to seek higher returns abroad. In fact, U.S. investors have
been earning returns abroad similar to those they earn at home.
They might well invest much of any increase in saving in foreign
assets. To illustrate the range of possible effects, we present an-
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other simulation (line 2, table 5) that restricts the model by fixing
the pre-tax interest rate at its baseline value, a result that can
occur in our model only if all increased saving flows abroad; effec-
tively, this assumes that the U.S, is a small open economy. Thus,
we would expect that the “real-world” results should be somewhere
between the open and closed economy cases.*S The results of this
simulation show that saving, the capital stock, and real output in-
crease by more than in the closed economy simulation.

Allowing transition relief (line 3, table 5) for existing capital
would require a higher tax rate to preserve revenue neutrality, and
the efficiency gains from taxing existing capital are lost. As the
simulations show, this is an important assumption. The long-run
increase in real output drops to a little over 1 percent. Moreover,
the gains in the saving rate and capital stock are about as half the
size of those calculated when there is no transition relief, =

In general, these simulations suggest that a consumption-base
tax reform would increase saving and output, but have only a small
effect on labor supply. Our results are not as large as those pro-
duced by some other models principally for three reasons. We take

“explicit account of the hybrid character of the current tax system
and the presence of consumption tax elements in what is called an
income tax. We also incorporate precautionary saving, which re-
duces the implied saving elasticity. Furthermore, our model's dis-
crete labor choice implies a small labor elasticity. These consider-
ations should be integral to the analysis of tax reform, and they all
reduce the saving response to tax reform. .~

These factors also help explain our simulations of switching o a
flat rate unified income tax (line 4, table 5). The positive effect on
capital and labor of lower marginal rates are essentially offset by
the negative effect of removing tax preferences for saving. In the
long-run output is slightly lower (¥z percent) but the saving rate
is virtually unchanged. - _

Simulation models have advantages in studying saving behavior
because they formalize complex and interactive responses, but they
suffer from at least two important shortcomings. First, not all eco-
nomic agents behave as formal economic models say they will be-
have. Second, the results exclude consideration of a variety of is-
sues that would make the model excessively complicated or un-
wieldy or that cannot readily be modeled. These problems should
come as no surprise, as the purpose of an economic model is to ex-
tract the most important elements of a situation and omit others.
We turn now to a variety of issues not included in our model that
we think would be important in appraising the effects of tax reform
on saving and economic welfare.

IV. Issues Qutside thé Simulation Model

The simulations can be thought of as including voluntary‘DC
plans, such as 401(k)s, but not more traditional (mandatory) DC
plans or any DB plans. Contributions and earnings in the omitted

45The before-tax interest rate could remain constant with increased domestic investment if
‘tax reform, technolosical change, or some other effect increased domestic demand for capital.
We have not included these effects in our model. In addition, a large increase in capital exports
would necessitate a shift in the U.S. current account balance that could cceur only if U.8. terms
of trade deteriorated. Qur model does not include these effects pither. - - - - .
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plans accounted for a significant share of personal saving over the
last decade. These plans would be adversely affected by tax reform.
Given the importance of pensions in household saving, the omission
of pensions from the model is an important issue.

Pensions are treated favorably relative to other forms of saving
- under the tax system. Pension contributions are generally tax-de-
ductible and the earnings accrue tax free. Withdrawals are taxed
as ordinary income. Under a consumption tax, all saving would re-
ceive equivalent treatment, except that other saving would likely
not be exempt from payroll taxes, while pension contributions
-would likely remain exempt from payroll taxes.

‘While the decline in tax-favored status would reduce interest in
pensions, there may be other reasons why employees or employers
might wish to retain pensions. Per person administrative costs are
smaller for pension plans that apply to large groups than for indi-
viduals who make their own arrangements. DB plans encourage
long-term attachment to a given job. Pensions offer deferred bene-
fits and so may be relatively more attractive to employees who
have long-term planning horizons, a characteristic many employers
find attractive in workers. Pensions can also be used to encourage
workers to retire at times management thinks appropriate. Some
managers feel an obligation to make sure that employees accumu-
late sufficient income for a decent retirement, even if employees do
not wish to save. However, it is uncertain how compensation ar-
rangements would adjust if employers wanted to continue to offer
pensions but employees preferred to control their own retirement
saving. ,

Pensions currently are subject to extensive regulation concerning
coverage, asset management, minimum and maximum funding
rules, pension insurance, vesting rules, limits on the size of bene-
fits, and equitable distribution of benefits among employees. Fre-
quent rule changes in recent years have further raised the cost of
compliance.#® For these reasons, it is unclear, first, how the re-
moval or reduction of the tax preference will influence firm deci-
sions to maintain pensions and employee decisions to accept pen-
sions, and second, how a change in pensions will affect overall sav-
ing.

‘In Engen and Gale (1996), we discuss these issues more fully and
provide some calculations (outside of the simulation model) of the
potential magnitude of these effects. We reach three conclusions
First, the effect on pensions, even adjusting for the induced in-
crease in non-pension saving, could offset much or all of the in-
‘crease in saving projected by our simulation model. Second, the
pension system could shrink significantly under plausible assump-
tions. Third, fears that tax reform will largely eliminate the pen-
sion system can not be supported using the parameter estimates in
the literature. Moreover, there are other pension issues, such as
gension withdrawal restrictions, that these calculations did not ad-

ress.

Current regulations generally prohibit pension beneficiaries from
gaining access to funds before particular ages or unless they
change jobs. Employees normally may not withdraw funds from de-

4 See Shoven (1991), Hay-Huggins (1990), or Gale_ (1994),
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fined contribution pension plans unless they change jobs, and
sometimes not even then. Rules limiting access to defined benefit
assets are even more restrictive. The rationale for all of these re-
strictions would come into question under a consumption tax, be-
cause all of the tax advantages enjoyed by current pensions would
be generally available. While it is possible that regulations limiting
access to funds accumulated before the new tax took effect would
remain in force, they might well be relaxed or suspended. If so,
households may have access to ‘some retirement funds previously
closed to them. While most households might leave such funds
alone, some might use them to finance current consumption. It is
hard to know exactly how much consumption would result, but the
increase could be considerable. In 1992, pension reserves totaled
$4.5 trillion. Most of these assets were either in DB plans or in
group insurance contracts within DC plans, funds which may not
be readily available to pension holders even in the absence of with-
drawal restrictions. But about $500 billion were in private non-
401(k) DC pension funds (excluding funds allocated to group insur-
ance contracts). If these non-401k DC assets became accessible
without any penalty, and households consumed as little as four
percent of these assets in the first year after adoption of a con-
sumption tax, the increase in consumption, $20 billion, would be
equal to about one-quarter of a percent of GDP, which would cut
into any increase in saving created by a consumption tax.

If tax reform reduces pre-tax interest rates, then at the same
time that they would lose their tax-preferred status, defined benefit
plans would also face a deterioration in their funding status, as li-
abilities would rise due to the simple mechanics of discounting. A
second issue is the status of non-discrimination rules under tax re-
‘form. Under an income tax, non-discrimination rules attempt in
principle to ensure that the benefits of the tax preference for pen-
sions are equitably distributed across workers. Many analysts be-
lieve that the rules have the effect of raising saving by encouraging
pension contributions among those who would otherwise be least
likely to contribute to pensions or any other saving. Under a con-
sumption tax, however, there is no longer any tax preference for
pensions, so at least the tax rationale for having non-discrimina-
tion rules would disappear. If the rules were eliminated, this would
reduce pension regulation tremendoeusly, but also might cause em-
ployers to drop pension coverage or reduce pension incentives—
such as matching contributions—for certain groups of workers.

The macroeconomic impact of tax reform likely would be influ-
enced by a number of additional factors other than pensions. Some
of these factors may boost the positive output and saving effects of
tax reform while others may tend to dampen any increase in out-
put and saving.

First, because saving is a net concept encompassing the accumu-
lation of both assets and debt, a properly-designed consumption tax
could encourage saving not cnly because it reduces the tax on the
return to saving but also by not allowing interest on borrowing to
be tax-deductible. However, if political realities require that the
mortgage interest deduction be maintained under a new consump-
tion-type tax, then not only would tax reform not discourage house-
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hold borrowing but it also increases the possibilities of tax arbi-
trage (Engen and Gale, 1997).

Second, an important feature of recent tax reform proposals is
that they usually involve removing the double taxation imposed by
the current corporate income tax. Integration of the individual and
corporate tax systems could be achieved under either an income tax
or a consumption tax. However, the positive benefits of corporate
tax.47 However, the positive benefits of corporate tax integration
‘under either tax system include removing the double taxation on
capital income from the corporate sector and eliminating this tax
djstorl;éon on the allocation of capital and corporate financing deci-
sions.

Third, tax reform could end the relatively generous tax treatment
now accorded to owner-occupied housing relative to other assets.
The elimination of this tax distortion could lead to a more efficient
allocation of capital yielding positive economic benefits in the long-
run. However, the relationship between housing values and other
financial assets held by households is uncertain. For example,
Skinner (1994) and Hoynes and McFadden (1994) find little rela-
tionship between house values and other financial assets. Engen
and Gale (1997) find no offset between house values and 401(k)
plans, although they find a significant offset between mortgage
debt and 401(k) plans.

Fourth, we have not modeled the interaction between inflation
and the tax code. Accounting for this would raise effective tax rates
in the current system. Moving to a consumption tax resolves issues
that arise concerning the tax treatment of the inflationary compo-
nent of capital income so that the fall in the effective tax rate on
capital income would be larger if inflation were accounted for, and
the impact on saving may be larger as well.4®

Fifth, moving to a consumption tax would remove the “lock-in”
effect on assets that generate capital gains. This could create a
short-term binge of consumption, similar in nature to the impact
of removing the early withdrawal restrictions on pensions discussed
above. It is estimated that in 1994 about $1 trillion in unrealized
capital gains in stocks and mutual funds (outside of retirement ac-
counts) was held by households.5° If households consumed as little
as four percent of these unrealized capital gains in the first year
after adoption of a consumption tax, the increase in consumption,
$40 billion, would be equal to about one-half of a percent of GDP,
which would cut substantially into any increase in saving created
by a consumption tax.

Sixth, we have modeled the effects of a consumption tax that is
immediate and completely unanticipated. These features influence
the magnitude of the “lump-sum” tax levy on existing capital that
is an important component of the saving and efficiency effects of

corporate income tax, . .
See Auerback (1935} for more Jscussion of these issues.

49 See Feldstein (1586) for more discuszsion of thds issue.

50In 1994, the household sector held $1.1 triflion in mutual funds and $2.9 trillion in cor-

rate equities (Federal Reserve Board, 1995), Jt is estimiated that about 15 percent of mutial

nd assets ar. approximately 7 percent of corporate equities were in self-direct retirement sav-
ings accouni- s and Keoghs. (See endnote 12.) Thus, household held about $3.6 trillion in
stocks and izl funds (outside of retirement accounts) which about one-third, or $1.2 trillion,
is estimated 1o be unrealized capital gains (Kennickell and Wileox, 1992).

478ee U8, Department of the Treasury (1992) for discussion and proposals to integrate the
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tax reform. Allowing for a phased in and/or anticipated move to a
consumption tax would tend to reduce the impacts on saving. For
example, households would have the incentive to spend down a por-
tion of their existing assets in anticipation of moving to a consump-
tion tax, reducing saving and diminishing the efficiency gains from
the tax levy on existing capital following tax reform.5* '
Seventh, some economists have suggested that saving decisions
are strongly influenced by psychological or behavioral factors not
normally” included in economic analyses, and doubt that people
have the time-consistent preferences assumed in life-cycle models.
Recent “behavioral” models of saving have assumed that people
have conflicting preferences.52 One set of preferences is that of a
farsighted, patient planner while the other set of preferences char-
acterizes a myopic, impatient spender. Tax policy that supports one
set of preferences over the other can have a large effect on saving.
Bernheim (1996) explains how public policy could encourage saving
by changing the way saving decisions are framed, facilitating sim-
ple mental calculations, providing education, and encouraging
agents that have a selfish interest in promoting saving by others.
Bernheim notes, for example, that to the extent that the tax sys-
tem favors the development of institutions to encourage saving (for
example, pensions) and to the extent that these institutions affect
saving in a positive manner, moving to a consumption tax might
have only a small positive impact and possibly a negative impact
on saving.

V. Conclusion

Qur formal analysis indicates that, in a closed economy, a con-
sumption-based tax reform could increase real GDP by about 2-12
percent and bolster the saving rate by almost 1 percentage point
of GDP. These effects would likely be somewhat larger if inter-
national capital flows are taken into account, If transition reliefis.
part of the switch to a_consumption tax the effects on output and
saving decline significantly. I ' a

Qur analysis does not capture all the potential effects of tax re-
form. In particular, curtailments in the private pension system
could offset much of whatever increase in saving occurs generally.
A spurt in consumer spending caused by both releasing the with-
drawal restrictions on pension accumulations and removing the
tax-induced lock-in effect on unrealized capital gains could also re-
duce the saving impact, at least for a period. Finally, if one consid-
ers the possibility that other groups will lobby for and win the con-
tinuation of current tax advantages, the marginal tax rates nec-
essary to sustain revenue would rise still more, and the potential
increase in output and saving could be smaller. Thus, while a care-
fully designed tax reform may be able to boost output and saving
modestly, a poorly designed reform could have a negligible effects.

51The possibility that a lump-sum tax levy on existing ¢apital would raise savers’ subjective
assessment of the probability of another tax levy in the future could reduce the positive impact
of tax reform on savings. ' R : : C

323ee Thaler and Shefrin {1981), Shefrin and Thaler (1988}, and Liabson (1995),
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Table 1.—Tax-Preferred Saving Incentive Accounts and
Household Financial Assets

. [1976-1994]

Type of asset (percent of Time period—

household financial assets) 1975 80 198185 198690  1991-94

IRA and Keogh Assets ... h.a. 14 3.4 4.8
Life Insurance Reserves 4.0 3.0 2.6 2.7
Pension Reserves ........ e 14.1 18.3 23.6 27.6

Total Saving In-
centive Assets 18.1 22.8 29.7 35.1

Total Financial As-
sets (percent of
net worth) .......... 66.8 67.3 71.7 75.4

Sources: Federal Reserve Board, Balance Sheets for the U.S. Economy 1945-94,
1992. Employee Benefit Research Institute, EBRI Databook on Employee Benefits,
1995.

Table 2.—~Decomposition of U.S. Personal Saving
[Percent of Net National Product, 1971-1993]

Time period—
1971-80 1981-86  1986-90 1991-93

Net Personal Saving ....... 7.2 8.1 5.8 59
Retirement ................ 3.7 6.7 5.7 5.6
Pensions ............. 3.7 54 4.4 4.2
Individual .......... n.a. 1.3 1.3 14

Life Insurance .......... 0.5 0.3 0.6 0.5
Other ......cccommvvveennn. 3.0 1.1 -0.5 —0.2

Sources: Sabelhaus (1996).



Table 3.—Tax-Preferred Assets, Debt, and Household Net Worth

[1976-1994]
Time period— Percent
of asset
value at-
tributa-
ble to
Type of asset or debt (percent of net worth) unreal-
1976-80 1981-85 1986-90 1991-94 ize!:ltar.':]ap-
1
gains*
1989
Stocks + Mutual FUNAS ..oovveveeeeriesecmeommiiirnerrisssssmaasonseerenisisssssnss 9.6 9.0 11.2 16.3 32.8
Noncorporate Business EQUity ... 19.2 17.6 13.9 11.0 68.8
Residential HOUSINE .....cocoiivrereineimmrenescsnennnsie i eerinsarerrreenes 33.3 33.9 32.4 30.8 46.1
Tax-Exempt Bonds .....ccoovveiecrivnnisnscsminiiiinninseneeis 0.9 1.3 2.1 2.0 i
Mortgage Debt ....cooverveeeniinnnin teveereeraesseseesnserreanrratttrrneraatinerranares 93 9.4 11.6 12.9 e,
Consumer Debt ...cccoeeeet M seseenevesaseseesiessiaeeereieereratestsinessereonitaranes 4.1 3.8 4.3 3.8 iiiien

Sources: Federal Reserve Board, Balance Sheets for the U.S. Economy 1945-94, 1995,
*Kennickell and Wileox (1992).



Table 4.—The Interest Elasticity of Saving and Saving Rates in the Precautionary Saving Model

Household preferences for saving

Baseline parameter  Less prudent house- More prudent
specification holds households
1) 2) (3) (4) 5 6)
. =0.03 =0.05 =0.03 =0.05 =0.03 r=(),05
Aggregate saving elasticity ..........cooevvieoioini O 0.26 0.39 0.40 0.64 0.15 0.22
Aggregate saving rate (percent) ........... v 5.7 6.0 4.9 58 6.7 6.8
Aggregate asset-income ratio ..o R 3.94 4.25 3.44 4.08 468 = 471

Souree: Engen and Gale (1996), household preferences: baseline: intertemporal elasticity of substitution = 0.33, relative risk aversion coef-
ficient = 3, time-preference rate = 0.04; less prudent: intertemporal elasticity of substitution = 0.5, relative risk aversion coefficient = 2,
time-preference rate = 0.04; more prudent: intertemporal elasticity of substitution = 0.2, relative risk aversion coefficient = 5, time-pref-
erence rate = 0.04. ’ :

* = Real dfter-tax rate of returns to capital,

Note.—Both the saving rate and the asset-income ratio are calculated relative to household’s after-tax income.

Source: Engel and Gale (1996).
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Table 5.—Fundamental Tax Reform Switch from a Hybrid Income-Consumption Tax to a Consumption Tax or a
Comprehensive Income Tax

Time period—

' Lon
1997 1998 1999 2000 2005 2010  iong
Real GDP (percent change from baseline): :
Consumption tax!l .......ceeeeinnen 0.8 11 1.3 14 1.8 2.1 2.4
Consumption tax—open?2 ............. 0.9 14 1.8 2.0 26 3.1 3.5
Consumption tax—transition? ., : 04 08 0.7 0.8 1.0 1.1 1.3
Income taxX? ...cocvvvvieieiircrcersmnstersssnsienterrrenansinsinesaseasensnbbstatata s =0.0 —0.0 -00 —01 -0.2 -0.3 —0.5
Capital Stock (percent change from basehne): : . _ _ :
Consumption tax 1 .....ccevvverereneee . - 14 2.9 4.1 5.3 7.0 7.6 9.8
Consumption tax—open? ............ ' evien 1.8 37 59 7.5 10.1 12.2 15.1
Consumption tax—transition? . .- 08 - 16 2.3 3.0 3.9 4.3 5.8
Income tax ¥ ......irriiiinenn et dsinasanes) veeresnseanid TN =01 -0.2 -0.3 —-0.4 -0.7 -1.0 -1.6
Labor Supply (percent change from baseline): : S C :
Consumption taxl .....cvvimsennae ' 01 01 .01 0.1 0.1 0.1 0.1
Consumption tax—open? ............ .01 01 - 01 0.1 0.1 0.1 0.1
Consumption tax—transition? .... 0.0 - 00 00 - 00 0.0 0.0 0.0
Income tax® ......cococeerversinmnsnesin veeseeietsirRbesiteesrEeranesetarsnenrrere - ;0.0 00 + 00 0.0 . 0.1 ‘0.1 0.1
Saving Rate:(percentage point change from basehne) B . _ '
Consumption tax 1 ueeeseessrreersseo s .18 LT 1.4 11 1.0 09 0.7
Consumption tax—open? ............... 23 - 22 .20 . 16 14 1.3 11
Consumption tax—transition® ....... Lo T w0e - 08 0 09 0.5 0.5 0.4
Income £ax? ..ooevevenermrerirninnens rerranesnnsrnsens eanreanesnenanes ereseenenne S=03 - —03 -02  -02 "-01 -0.1 -0.1

Source: authors’ calculations,

1 Flat rate consumption tax—no transition relief, closed economy.
2Flat rate consumption tax—no transition relief, open economy.
3Flat rate wnsumpt:on tax—transition relief, closed economy.
4Flat rate unified income tax—closed economy.
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4. Dale W. Jorgenson and Peter J. Wilcoxén* _
“The Effects of Fundamental Tax Reform and the Feasibili.ty
of Dynamic Revem;e Estimation”

In this paper we analyze the impact of fundamental tax reform
on U.S. economic growth over the next quarter century. We con-
sider two alternative approaches to tax reform. The first is a flat
rate consumption tax, similar to the one proposed by Hall and
Rabushka (1985) and introduced in the 104th Congress by Majority
Leader Dick Armey and Senator Richard Shelby. The second is an
income-based value added tax, also with a flat rate. These taxes
would be substituted for existing individual and corporate income
taxes at federal and state and local levels. A full description of the
. two proposals is given by the Joint Committee on Taxation (1996).
The goals of the study were twofold: to determine the effects of tax
reform and to assess the feasibility of dynamic revenue estimation.
In the remainder of the paper we present a short description of our
model, an explanation of how we used it to assess the effects of tax
reform, a summary of ouf résults and some conclusions about both
tax reform and revenue estimation.

1. An Overview of the quel

Our results are based on simulations of 17.8. economic growth
under alternative tax policies constructed using an intertemporal
equilibrium model of the U.S. economy. The model is an extension
of our earlier work on environmental regulation and has been con-
tinuously revised and updated since it was first published in 1990.1
The version used for these simulations incorporates the detailed
representation of the U.S. tax structure presented by Jorgenson
and Yun (1991). We present a detailed description of the model and
summarize a variety of applications in Jorgenson and Wilcoxen
(1993); in this section we summarize the key features of the model
influencing our analysis of tax reform. ‘ .

- The model disaggregates the production side of the economy into
the thirty-five industries listed in Table 1. Each of the 35 indus-
tries is represented by an econometrically estimated nested tran-
scendental logarithmic unit “cost function. At the function’s top
level, output is produced using capital, labor, energy and materials
(KLEM). Capital and labor are both primary factors purchased di-
rectly from households. Energy and materials are translog aggre-
gates of intermediate goods. The parameters in the cost functions
are estimated using a set of consistent input-output tables we con-
" *Dale W. Jorgenson, De) ax:-tm'ént'of Economics, Harvard University, and Peter J. Wilcoxen,
Department of Ef‘conomics, {Iniversity of Texas, Austin - ) n

1Jorgenson and Wilcoxen (1990}
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structed for this purpose which span the period from 1947 through
1985, . Bl
The model also includes final demand submodels for consump-
tion, investment, government spending, éxports and imports. The
consumption submodel distinguishes among 1344 types of house-
holds based on family size, age and gender of household head, re-
gion of residence, race, type of residence, and sex “of household
head, as shown in Table 2. We represent household behavior using
the three-stage intertemporal optimization problem shown sche-
matically in Figure 1. At the first stage, each household allocates
full wealth (the sum’of financial wealth, discounted future labor -
earnings and an imputed valué of leisure time) across different
time periods according to its rate of time preference and its inter-
temporal elasticity of substitution. We formalize this decision using
a representative agent who maximizes ‘an intertemporal utility
funetion subject to an intertemporal budget constraint. In this ver-
sion of the model we use a utility funetion which imposes the re-
striction that the intertemporal elasticity of subsitution be unity.
The time preference rate is econometrically estimated using the
Euler equation approach and is equal to about 0.0288, or 2.9%. The
allocation of full wealth across time determines consumption and
saving in each period. S
Once households have allocated full wealth they begin the second
stage of their optimization: deciding on the mix of leisure and goods
to consume in each period. As in the intertemporal allocation, we
simplify the representation of household preferences between goods
and leisure by the use of a representative consumer. The represent-
ative consumer has a translog intraperiod indirect utility function
which depends on the prices of leisure and an aggregate consump-
tion good. The estimated parameters in the model are such that the
Allen elasticity of substitution between goods and leisure is about
0.8. We then derive the consumer’s demands for leisure and goods
in each périod as a function of prices and the amount of full wealth
allocated to the period. This produces an allocation of the house--
hold’s tithe éndowment, which is given exogenously, between lei-
sure time and the labor market. Thus, the second stage of the
consumer model déterminés’labor supply. =~ < - v o7
In the simulations ‘presented below the striicture of existing
taxes on labor income plays an important role. We approximaté the
tax code by a simple progressive tax that consists of a large zero
bracket amount, which is exempt from tax, followed by a flat mar-
ginal rate that applies on all income above the zero bracket. The
marginal tax ‘is.about 27 percent, which is the average marginal
tax rate in our dataset. Average taxes on labor income are much
lower, about 13%, because of the substantial large zero bracket.” =
“The third stage of the household optimization problem is the allo-
cation of ¢consumption expenditures among capital, labor and the 35
commodities. At this stage, we depart from the representative
conistifiier™ assuimption 'and instead follow the thethodology of
Jorgenson, Lau and Stoker (1982) by formulating a system of indi-
vidual household demand systems which can be aggregated. We
then distinguish between 1344 household types noted above. For
each of these we follow the approach of Jorgensori and Slesnick
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(1987) by using a nested translog tier structure to represent de-
mands for individual commodities. _

Our investment model is based on the Q theory of Tobin (1969).
We require that the present value of the returns expected on an
extra unit of capital be equal to the purchase price of a new capital
good.2 We also assume there is a single capital stock in the econ-
omy which is dperfectly malleable and can be reallocated between
industries and final demand categories, including housing and
consumer durables, at zero cost. This implies that capital will shift
between uses until the after-tax rate QfP return is equated across
the economy. New capital goods are produced out of individual
commodities according to a production function estimated from his-
torical data, so the price of new capital will be determined by com-
modity prices. The price of capital goods and the discounted value
of future rental prices are brought into equilibrium by adjustments
in the term structure of interest rates. Finally, the quantity of in-
vestment done in each geriod is determined by the amount of sav-
ings made available by households. '

The two remaining final demand categories are the government
and the foreign sector. Government consumption is determined
from the income-expenditure identity for the government sector.
We compute total tax revenue by applying exogenous tax rates to
appropriate transactions in the economy. We then add the capital
income of government enterprises (determined endogenously) and
nontax receipts (exogenous) to tax revenue to obtain total govern-
ment revenue. We take the value of the fiscal deficit to be exoge-
nous and add it to total revenue to obtain total government spend-
ing. To arrive at government purchases of goods and services, we
subtract interest paid to domestic and foreign holders of govern-
ment bonds together with government transfer payments to domes-
tic and foreign recipients. We allocate the remainder among com-
dmodi{:y groups according to fixed shares constructed from historical

ata.

Our treatment of the foreign sector includes a set of import and
export demand equations for each commodity. For the purposes of
domestic tax reform, however, the most important aspect of our for-
eign sector model is that we take the current account deficit, and
hence the capital account surplus, to be exogenous. Since the fiscal
deficit and the capital account surplus are both exogenous, any
changes in investment must be financed by changes in domeéstic
saving.

_ II. Modeling Fundamental Tax Reform

- In order to analyze the economic impact of changes in tax policy,
we simulate the growth of the U.S. economy with and without
changes in these policies. The first and most difficult step is to gen-
erate the base case—a simulation based on the assumption that
- current tax policy continues unchanged. We then produce alter-
native simulations based on substitution of the consumption or flat
income taxes for the existing income tax. Finally, we compare the
base case with the alternative cases in order to assess the economic
impact of fundamental tax reform.

?We assume m#t there are no internal costs of 'q;ﬁust_';iﬁg the c_ap.il_;zjajl stt;qk.' .
(. : :
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The first step in constructing the alternative cases is to specify
as precisely as possible how the proposed changes would affect the
tax system. A useful starting point for the definition of the con-
sumption tax base is Personal Consumption Expenditures (PCE),
as defined in the U.S. national income and product accounts. The
taxation of services poses important administrative problems re-
viewed in the U.S. Treasury (1984) monograph on the value added
tax. The rental equivalent value of the services of owner-occupied
housing is included in PCE, but the services of consumers’ durables
are excluded. Both could be taxed by the “prepayment method” de-
scribed by David Bradford (1986). '

Housing and consumers’ durables must be included in the tax
base in order to reap the substantial economic benefits of putting
household and business capital onto the same footing. Under the
Erepayment method purchases of consumers’ durables by house-

olds for their own use would be subject to tax. This would include
automobiles, appliances, home furnishings, and se on. In addition,
new construction of owner-occupied housing would be subject to
tax, as would sales of existing renter-occupied housing to owner-oc-
cupiers. ' - . .

The prepayment of taxes on services of owner-occupied housing
would remove an important political obstacle to substitution of a
consumption tax for existing income taxes. At the time the substi-
tution takes place all owner-occupiers would be treated as having
prepaid all future taxes on the services of their dwellings. This is
equivalent to excluding mortgage interest from the tax base, as
well as returns to equity, which might be taxed upon the sale of
residence with no corresponding purchase of residential property of
equal or greater value. - - i

Implementation of a flat rate income tax is very similar to that
of a flat rate consumption tax. In ‘defining the tax base economic
depreciation rather than investment would be excluded from the
tax base. Slemrod (1996) has pointed out that a income-base value
added tax could be administered in the same way as a consump-
tion-base tax by excluding the present value of economic deprecia-
tion, as proposed by Auerbach and Jorgenson (1980), rather than
investment from the tax base. For examiple, purchases on capital
account could be ¢onverted to Auerbach-Jorgenson depreciation al-
lowances and deducted from value added. - o

In this paper we focus attention on long-run dynamics of fun-
damental tax reform. Concerns about progressivity could be ad-
dressed by adopting the methodology proposed by Feenberg,
Mitrusi and Poterba (1997) for measuring the change in tax bur-
dens in terms of levels of consumption of different households. This
would make it possible to assess progressivity of the proposals in
terms of consumption rather than income, as in the distributional
tables produced by the Joint Committee on Taxation. ==~

Since state and local income taxes usually employ the same tax
bases as the corresponding federal taxes, it is reasonable to assume
that the replacement of income taxes at the federal level would be
followed by replacement at the state and local level. For simplicity
we have considered the economic impact of replacement at all lev-
els simultaneously. Since an important advantage of a fundamental
tax reform is the possibility, at least at the outset, of radically sim-
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_plifying tax rules, it does not make much sense to assume that
these rules would continue to govern state and local taxes, even if
federal taxés were replaced. S _

Nearly two decades of economic dispute over the economic impdct
of the federal deficit have failed to produce consensus. This dispute
could continue well into the next century and occupy the next gen-
eration of fiscal economists, as it has the current generation. An ef-
fective device for insulating the discussion of fundamental tax re-
form from the budget debate is to limit consideration to deficit neu-
tral proposals. This device was critical to the eventual enactment
of the Tax Reform Act of 1986 and is, we believe, essential to
prfggress in understanding the economic impact of fundamental tax
reform. . , . o :

Finally, we hold net foreign investment constant, while allowing
exchange rates to adjust. It might appear that elimination of taxes
on capital income under a flat consumption tax would reduce net
foreign investment by providing foreigners with incentives to ac-
quire assets in the U.S. and domestic residents residents to sell for-
eign assets. However, the rise in exports that would result could
require a substantial increase in net foreign investment. Within
our modeling framework there is no way to assess the relative im-
portance of these two economic forces, so that we assume that they
will balance out. '

. II1. The Effects of Tax Reform

We summarize our conclusions in a series of charts. We begin by
examining a revenue neutral substitution of a flat consumption tax
for existing taxes. Figure 2 shows that the required consumption
tax rate would need fo be initially about 23 percent. Of this, the
federal rate would be approximately eighty percent of the total, or
18 percent. The remaining 5 percent would be the rate needed to
replace state and local income taxes. Over time the rate gradually
declines slightly and converges to around 22 percent.

The primary effect of the reform is to change the supplies of the
economy’s. two primary factors, labor and capital. Figure 3 shows
the time paths of labor and capital under the consumption tax ex-
pressed as percentage deviations from the base case. Labor supply
increases sharply because the consumption tax raises real after-tax
wages substantially at the margin. The reason is that the average
marginal tax rate on labor income under the current tax system is
fairly high (including all federal, state and local income taxes it
comes to about 27%) and it is replaced by lower tax with a larger
base. The consumption tax rate is comparable to the average tax
paid on labor income but is much lower than the marginal rate.
The immediate increase in labor supply probably overstates the
true short run effect because our model does not include any labor
market frictions. Workers are able to move from one industry to
another, or into and out of the labor force altogether, without
transactions costs. o o _ I
. Figure 3 shows that the reform would have only a small positive
effect on the capital stock but this masks a very substantial shift
of capital out of housing and consumer durables and into business
capital. The shift comes about because the consumption tax would
eliminate the mortgage interest deduction while providing more fa-
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vorable tax treatmeént of business investment than exists under
current law. This would cause a large reallocation of capital as
shown in Figure 4. Household capital would decline by about 10
percent and business capital would increase by about 12 percent.
The reallocation happens immediately (that is, beginning in the
first period after the change in tax systems) because we allow free
mobility of capital between uses. This probably overstates the short
run movement of capital out of housing.

Figure 5 shows the effect of the consumption tax on real GDP.
GDP would increase by almost 3.3 percent in the first year relative
to the base case due to the increase in labor supply, This would
rise gradually to a peak of 3.7 percent in 1899 and then decline to
a long run level almost identical to the initial value of 3.3 percent
over the next quarter century. Figure 6 shows that the composition
of GDP would initially shift from consumption toward investment.
Real investment would initially rise by 4.9 percent, relative to the
base case, and then gradually fall to zero within the next decade.
Consumption would initially rise by 2.9 percent and would eventu-
ally rise to a slightly higher proportion of the GDP than under the
existing tax system. : S SR

Although GDP increases, the consumption tax does not increase
overall welfare: the equivalent variation corresponding to it is es-
sentially zero. The increase in GDP is brought about by higher
labor supply and increased investment. This requires lower con-
sumption of goods and leisure, particularly in the early years of the
%%}glation, and tends to lower welfare and offset the effect on

Since producers would no longer pay taxes on profits or other
forms of income from capital under a consumption tax, and workers
would no longer pay taxes on wages, prices received by producers,
shown in Figure 7, would fall by an average of around eight per-
cent. Figure 8 shows that industry outputs would rise by an aver-
age of more than five percent. Although production would rise in
all éndustries, economic activity would be substantially redistrib-

A revenue-neutral substitution of a flat rate unified income tax
for existing taxes would produce slightly different results. As show
in Figure 9, the tax rate would be about 0.5 percent lower in each
year. The reason is simply that the tax base would be larger be-
cause depreciation deductions would take less out of the tax base
than the consumption tax approach of expensing all new invest-
ment. Put another way, these rates reflect the inclusion of net in-
vestment, as well as consumption, in the tax base under the unified
income tax. S o .

The impact of a unified income tax on the level of economic activ-
ity is even more modest than that of a consumption tax. Figure 10
shows that GDP initially rises by slightly under 0.7 percent, but
the impact gradually increases to more than 1.6 percent in 2002
and then subsides toward a long-run level of 1.4 percent. Figure 11-
shows the effect of the tax on the composition of GDP. The income
tax initially depresses investment by almost ten percent, but this
decline falls to around four percent in the long run. The decline in
the overall capital stock is due to the elimination of the mortgage
interest deduction and the resulting decline the housing capital.
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Consumption initially jumps by more than four percent, but this
declines toward a long-run level of around two percent.

Under the flat income tax, differences in taxes on capital and
labor incomes are eliminated and marginal tax rates are lowered
substantially. Figure 12 shows that the initial impact is to reduce
prices at the producer level by an average of eight percent, while
Figure 13 shows that, unlike the results for the consumption tax,
this is associated with increases in outputs of some industries and
decreases in others. '

S . .. IV. Conclusion

Substitution of flat rate consumption or income taxes for existing
taxes would be the most drastic change in federal tax policy since
the introduction of the income tax in 1913. Therefore, it is some-
what surprising that the economic impacts we have summarized
would be so modest. In fact, in the case of the consumption tax it
appears that the major gain from tax reform would be a reduction
in the substantial compliance costs associated with the existing tax
system, estimated to range from $100 to $500 billion per year.
These benefits are large and are not captured by our model.

Our study reaches mixed conclusions on the question of dynamic
revenue estimation. On one hand, our model and most others based
on general equilibrium analysis are probably not suitable for very
short term analysis. The model assumes too much mobility of labor
and capital to be able to represent the economy well over very
short periods of time. In addition, general equilibrium models will
generally be far less detailed than one might like for revenue esti-
mation. Although our model contains over 1000 consumer groups,
which is large for a general equilibrium model, that is far less than
could be attained with microsimulation. However, it is quite clear
from our results that fundamental tax reform will produce very
substantial effects on factor supplies and on relative prices, and
these effects can only be captured by general equilibrium analysis.
Thus, general equilibrium models have an important role to play
in the analysis of fundamental tax reform, particularly when exam-
ining effects over the medium to long term, but they should not be
the only tool used for dynamic revenue estimation.
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Table l.—Llst of Industrles

Number ’ Description :
Agrlculture Forestry and Flshenes
Metal Mining ‘s
Coal Mining
Crude Petroleum and Natural Gas Extrac-
tion
Nonmetallic Mineral Mining
Construction
Food and Kindred Products
Tobacco
D Textile Milling
10 Apparel and Fabricated Textile Products
3 5 Lumber and Wood
12 e, Furniture o
13 e, wvesrssisnpeeene Paper and Allied Products
14 e, Printing and Pubhshlng
15 s Chemicals '
16 e ... Petroleum Refining
17 e, Rubber and Plastic
18 s Leather
19 i s Stone, Clay and Glass
20 e anary Metals
21 Fabricated Metals
22 e, Non-electrical Machinery
23 s Electrical Machinery
24 Transportation Equipment and Ordinance
25 e Instruments
26 e Miscellaneous Manufacturing
2T s Motor Vehicles
28 Transportation
29 e Communications
30 s Electric Utilities
31 e Gas Utilities
32 s Trade
33 s Finance, Insurance and Real Estate
34 e Services
35 e Government Enterprises

Table 2.—Demographic Attributes of Households

Attribute Categories
Family Size ................ 1,2,3,4,5,6, 7+
Age of Head ................ 16—24 25—-34 35-44, 45-54, 55-64, 65+
Region of Residence ... Northeast Mldwest South "West
Race v, White, Nonwhite
Residence ........c.e.ve.. Farm, Non-farm

Sex of Head ................ Female, Male
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Figure 1: The Suucture of the Household Model
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Rate

Figure 2: Expenditure-Neutral Tax Rate Under the Consumption Tax
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Figure 3: Effect of Tax Reform on Factor Supplies
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Figure 5: Effect of Tax Reform on Real GDP
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Figure 6: Effect of Tax Reform on Consumption and Investment
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Figure 7: Effect of Tax Reform on Prices in 1096
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Figure 8: Effect of Tax Reform on Industry Output in 1996
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Figure 9: Expenditure-Neutral Tax Rate Under the Unified Income Tax
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Figure 11: Effect of Tax Reform on Consumption and Investment
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5. Discussion, Cha;-les L. Ballard*

“Comments on Intertemporal General Equilibrium Models”

The Joint Committee on Taxation has commissioned studies of
fundamental tax reform, from the authors of four well-known inter-
temporal general equilibrium models. These studies are Auerbach,
Kotlikoff, Smetters, and Walliser (1997, hereafter, AKSW), Engen
and Gale (EG, 1997), Jorgenson and Wilcoxen (JW, 1997), and Rog-
ers (1997, hereafter FR, because the paper by Rogers is an applica-
tion of a model developed jointly with Fullerton). Each of the four
models is impressive in many ways. Each is the result of years of
effort. Although I will offer some criticisms of these models, it is
important to remember that they represent a significant advance
over the models that were available 20 years ago. For example,
Feldstein’s (1978) paper focuses on two-period life-cycle models.
The models used in preparing these papers for the Joint Committee
on Taxation are all tremendously more rich and complex than was
the two-period model of Feldstein. We still have a long way to go,
but we have come a long way already. .

I begin with a discussion of the differences among the models in
their sectoral structure. However, most of my paper is devoted to
a discussion of the dynamic aspects of these models, with special
reference to the implied elasticities of savings and labor supply. My
central theme is the importance of creating simulation models that
generate plausible behavioral responses, Unless significant care is
devoted to the specification of the model, it is possible to generate
savings and labor-supply responses that are far beyond those that
would be predicted by the econometric literature. Some of the most
significant differences among these four models are in the degree
to which the authors have attempted to keep the elasticities within
a plausible range, '

L. Sectoral Effects

The creators of all four of these models have devoted a great deal
of effort to the specification of intertemporal decisions. In addition,
FR and JW have a disaggregated production structure. This allows
them to address a number of issues that cannot be addressed by
AKSW or by EG. Both FR and JW report on some of the sectoral
re-allocations that occur as a result of fundamental tax reform. The
reaslults indicate that these sectoral re-allocations can be substan-
tial.

The FR model is the only one of the four that has both
disaggregated production and an overlapping-generations structure.

*Charles 1. Ballard, Department of Economics, Michigan State University, This is a revised
version of remarks that were presented at the Conference on Fundamental Tax Reform, spon-
sored by the Joint Committes on Taxation, January 17, 1997.
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This is commendable, since it allows FR to explore issues that can-
not be explored by any of the other modelers. One case in point is
that FR reports on the difference between sources-side effects and
uses-side_effects. The older consumers in the FR model tend to
consume certain kinds of services more than their younger counter-
parts do. Based on the FR model, Rogers reports some very inter-
esting results that depend on these differences in the propensities
to consume different goods. . . L

In addition, the disaggregated structures of the FR and JW mod-
els would allow them to investigate a number of questions that
have not been addressed explicitly here. For example, they could
decompose the gains from tax reform into the portion attributable
to intertemporal changes and the portion attributable to intersec-
toral changes. In addition, the models of FR and JW could be used
to assess the differences between a flat value-added tax and 2
value-added tax with different rates on different commodities.t
Consequently, the FR and JW models have an advantage over the
AKSW and EG models, for certain purposes. =~
. However, a great deal of the emphasis in this Conference is on
changes in the economy-wide aggregates of labor and capital. These
issues could reasonably be addressed within a one-sector model.
Thus, for some purposes, the AKSW and EG models are not at a
disadvantage. I will focus the rest of my remarks on the ways in
-which these models deal with the development of factor supplies

over time. o

1T. The Méthodology of Intertemporal Simulations =
When I teach about taxes, I always emphasize the crucial impor-
tance of elasticities and tax rates, regardless of whether I use com-
plicated mathematical models or simple supply-demand diagrams.
. If we model the tax rates correctly, and if we model correctly the -
elasticities of the taxed activities, then we will get the correct an-
swers, in terms of government tax revenues, excess burdens, and
tax incidence. If we use incorrect tax rates or elasticities, we will
get incorrect answers. o T T
‘This suggests that simulation modelers should ascribe great im-
portance to the specification of tax rates and elasticities. In gen-
eral, the economics profession has done a fairly good job of specify-
ing tax wedges, and the same is true of the papers presented here.
With a few small exceptions, I believe that these four papers have
done ‘a careful job of specifying the relevant tax rates. Unfortu-
nately, I am less favorable in my assessment of the modeling of
elasticities. o o ' ' '
The correct methodology for specifying elasticities should be
something like this: (1) Search thé econometric literature for the
best available estimates of the key behavioral elasticities. (2) Build
a model that comes reasonably close to matching these elasticities
and other important aspects of the economy being modeled. In the
past few decades, however, many modelers have turned this meth-
odology on its head. A prime example of this unfortunate meth-

. ¥In most of the countries that have a valie-added tax, there is wide variation among the tax
rates applied to different commodities. Ballard, Scholz, and Shoven (1987) use'a model that has

_some of the same ancestry as the FR model, and find that the differentiated VATs are likely
to have welfare effects that are substantially worse than those of the flat-rate VATs. T
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odological reversal is found in Summe¥s (1981). He picks a very
‘particular form of the lifetime utility functional, and combines it
with a highly unusual earnings profile, in a setting in which there
“are neither bequests nor uncertainty. Summers then gathers these
disparate elements together in a simulation model, and claims that
the savings elasticities that fall out are realistic. This claim is car-
ried on in spite of the fact that the resulting elasticities are an
order of magnitude larger than most of the elasticities that have
been estimated econometrically.

As a result of this methodological reversal, Summers comes up
with a model that greatly overstates the elasticity of savings. All
of the papers presented at this Conference have many laudable fea-
tures, and they all go beyond the simple model of Summers in at
least a few important ways. Nevertheless, some of these papers suf-
fer from the same problem, and are based on models that greatl
‘overstate the elasticities of saving and labor supply. I have consid’-y
erable skepticism about the results of any model that misses the
factor-supply elasticities by a wide margin.

One of the most important lessons to come out of this literature
-is that it is not sufficient to report on utility function parameters
(such as the intertemporal substitution elasticity). It is entirely
possible for a modeler to choose a set of utility-function parameters
that seem “reasonable”, and yet produce a model that generates bi-
zarre factor-supply elasticities. The real proof of the usefulness of
an intertemporal simulation model lies in whether the implied fac-
tor-supply elasticities make sense. If the implied factor-supply elas-
ticities are outlandish, then the results of the model are suspect,
regardless of how “reasonable” the utility-function parameters may
appear to be. Of the four models presented here, only EG makes
explicit statements about the implied factor-supply elasticities.
This is a method that should become standard in the future.?

IIL The Econometric Evidence on Factor-Supply Elasticities

- This is not the place for a comprehensive review of the econo-
metric literatures on labor supply and savings. However, given my
emphasis on the importance of specifying the elasticities correctly,
it is appropriate to review those literatures briefly.

Summaries of the savings literature can be found in Gravelle’s
book (1994), my paper (1991), and elsewhere. Most estimates of the
savings elasticity are fairly close to zero, and some are negative.
Very few of the estimates could reasonably be called large. After
years of studying this literature, I am willing to believe that the

" 2When I stress the need to build simulation models that are consistent with elasticity esti-
mates from the econometric literature, I am assuming implicitly that the econometric estimates
are a meaningfi guide. Of course, the econometric estimates are based on data from the past,
whereas the simulation models are trying to project what will happen in the future, One of the
authors has suggested that the econometric literature is not a meaningful guide, because the
fundamental tax reforms simulated for this Conference are so dramatically different from any-
thing that we have observed in the past. I disagree, First of all, the last few decades have seen
very substantial variation in tax policy. For example, during my lifetime, the marginal incotme
tax rate for those at the top of the income sesdle has varied from 28% to 91%. More importantly,
if we were really to reject the possibility that the econometric literature can be used as a guide,
it would be be absolutely necessary to provide sensitivity analysis over an enormous range of
factor-supply elasticities. If one really believes that the low elasticity estimates from the econo-
metric literature are useless, then it is unacceptable to restriet one’s attention to simulations
based on elasticities that range from large to enormous, However, all of the authors provide sen-
sitivity analysis over a fairly limited range of parameter values, ) o
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savings elasticity is positive, but I become uncomfortable with elas-
ticities greater than 0.2, and very uncomfortable with elasticities
greater than 0.5 . - .

As for labor supply, the evidence for low elasticities seems even

_stronger. The last generation has seen a huge number of empirical
“studies of labor-supply behavior. Virtually all of the studies find
the uncompensated elasticity .for men to be close to zero.* For
women, there is more uncertainty about the best estimate of the
labor-supply elasticity. Some early studies of the labor supply of
women fEt))und large elasticities. Influenced by some of these studies,
Ballard, Fullerton, Shoven, and Whalley (1985) used a central-case
value of 0.15 for the weighted-average labor-supply elasticity for
the United States economy as a whole. However, experimental
studies of labor supply tend to generate smaller elasticity estimates
for women. (See, for example, Burtless (1987).) If I were to choose
central-case values for the overgll labor-supply elasticities today, I
would choose 0.05 or 0,10 for the uncompensated elasticity, and
something around 0.20 for the compensated elasticity.?

IV. The Specification of Savings Responses in Intértemporal
S Models _ _ :
Of all of the genex:al—equilibrium models th?.t have _bééﬂ used to
gimulate the transition caused by a capital-deepening policy
change, only one has been designed o allow the modeler to control
the savings elasticity directly. This is the “GEMTAP” model. (See
Ballard, Fullerton, Shoven, and Whalley (1985) for a detailed de-
scription of the model, or Fullerton, Shoven, and Whalley (1983) for
an application to consumption taxation.) Because GEMTAP allows
the modeler to specify the savings elasticity, it has a degree of real-
ism that is absent from most other intertemporal general equi-
librium models. Certainly, a model like GEMTAP has some distinct
advantages in terms of short-run revenue estimates. .. <o
However, GEMTAP’s dynamic structure is essentially an infinite
repetition of a two-period problem. Thus, the standard version of .
this model is unable to assess intergenerational issues. Moreover,
consumers in the model maximize subject to a current income con-
straint, rather than a lifetime wealth constraint. From the perspec-
_tive of economic theory, it is_significantly more attractive to have
consumers who maximize subject to a lifetime wealth constraint.
Consequently, most of the intertemporal general equilibrium med-
els of the last decade have used structures that differ from that of
GEMTAP. The type of intertemporal GE model that has become
most common has an additively separable lifetime utility funec-
34 zero savin(gs elasticitg does not 1mp]y ﬂ;.at capntalmcome taxation generates no welfare
losses. (See Feldstein (1978).) If the savings elasticity is zero, there can still be a substantial
amount of substitutability between consumption in different periods. For example, Fullerton,
Shoven, and Whalley (1983} find fairly significant effects from the adoption of a consumption
tax, even when the savings elasticity is aero, Not surprisingly, however, higher savings elastie-
ities are associated with higher welfare gains. Coh s Pl el e T
4 A comprehensive survey of the literature can be found in Killingsworth (1983). Juhn, Mur-
Ehy, and topel (1991) find some evidence of elasticities as high as about 0.3 for low-wage men,
ut the weighted average for all men in their study is still quite small.
. 5Alof the elastici‘t:g estimates reported in this paragraph are for the elasticities of labor sup-
ply with respect to the wage rate. there js virtually no empirical evidence on any elasticities
of labor suF;I:Iy with respect to the interest rate. Any simulation model that gerierates a large
elasticity of labor supply with respect to the intefest rate is shooting int the dark, I will return
to this point below. ) e
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tional, an isoelastic instantaneous utility function, no adjustment
costs, and no uncertainty. The theoretical purity of these models is
laudable, but it comes at a cost: In these models, the savings elas-
ticity is a residual, which can be extremely difficult fo control. A
model such as this is likely to generate extremely large savings
elasticities, even though there is no basis for this type of response
in the econometric literature.

The avenue through which these large savings responses occur is
called the “human wealth effect” by Summers. When a capital-
deepening policy change is undertaken, the rate of return in-
creases. Consumers in these models begin their decision process by
calculating the present discounted value of their lifetime wealth.
With a higher interest rate, they find that this present value has
fallen. In other words, the consumer is made poorer by the increase
in the rate of return. The consumer responds by reducing consump-
tion, i.e., by increasing savings. Since savings is much smaller than
consumption, even a relatively modest decrease in consumption can
lead to a relatively large increase in savings. :

If a simulation model is to be much more than an arcane mathe-
matical exercise, the modeler must do something to try to bring the
elasticities down to realistic levels, This can be done in any of sev-
eral ways, including the following: ,

» The consumer’s lifetime can be shortened, so that the human
wealth effects do not accumulate over so long a period.

¢ The parameters of the consumer’s instantaneous utility funec-
tion can be altered.

¢ Uncertainty can be introduced.

e The modeler can incorporate adjustment costs in the invest-
ment process.

One additional problem for the savings elasticities has to do with
labor-supply responses. If a model with a lifetime wealth constraint
has leisure (as well as consumption) in the instantaneous utility
function, then the human wealth effect will cause the consumer to
reduce both current consumption and current leisure. In other
words, the consumer will not only consume less, but will also work
more. In some cases, the elasticity of labor supply with respect to
the net rate of return can be extremely large, and this can greatly
increase the savings elasticity. If the model has a labor-supply
choice of this type, then this problem must also be addressed, or
else there will be a great danger of generating implausible elastic-
ities.

Clearly, one type of model that is likely to have difficulty with
factor-supply elasticities is the infinite-horizon model. In addition
to being unable to address intergenerational issues, the infinite-ho-
rizon model gives the consumer the longest possible period over
which to re-allocate wealth. The paper by JW, presented at this
Conference, has an infinite-horizon structure with a labor-supply
choice. As suggested in the previous paragraph, this can allow the
‘model to generate some extremely large labor-supply responses. In
fact, in simulations of the consumption tax, the JW model gen-
erates a 6.6% increase in labor supply in the first period. This is
far greater than the labor-supply responses in most of the other
models presented at this Conference, and it appears to be a very
unrealistic response. '
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Interestingly, the savings responses reported in the JW paper ap-
pear to be plausibly small. This appears to be the result of intersec-
toral shifts within the JW model economy. Thus, it appears that
. the labor-supply results of the JW model are more problematic
than their savings results.® Unfortunately, it is difficult to know
the exact value of the factor-supply elasticities in-the JW model,

since the authors do not report them. (This is-a problem for the
AKSW and FR papers, as well.) I would urge all of these authors
to expand their reporting and discussion of the factor-supply elas-
ticities, o e e el T

In some of their writings, JW mention that the rate of return is
fixed in the long run in an infinite-horizon model, which means
that the long-run savings elasticity is undefined. However, this
statement is not very useful, Certainly, if we are interested in
short-run revenue estimation, it is not of much help to know that
the rate of return will eventually settle down to its base-case level.
In addition, the long-run effects of a policy change on GDP and
welfare will be driven substantially by the response in the early
years. If we are to evaluate models of the type used by JW and the

other authors represented at this Conference, it will be very useful
for the modelers to report the impact savings elasticity (i.e., the -
-elasticity of first-period savings with respect to the first-period rate
of return), or some other short-run elasticity. This was done by
Ballard and Goulder (1985) for an infinite-horizon model, and the
results are not very encouraging. In an early critique of the Sum-
mers model, Starrett (1982) suggests the use of a Stone-Geary
“minimum required consumption level” as a way of reducing the
excessive sensitivity of savings. Even with extremely high levels of
the minimum required consumption level, the Ballard-Goulder
model still generates impact savings elasticities of two or more.
These values are highly questionable, in light of the econometric
evidence.” If an infinite-horizon model can ever be adjusted to give
realistic elasticities for both labor supply and savings, it will prob-
ably require considerable effort. o o e

As noted above, one way in which to reduce the human-wealth
effects is to shorten the consumer’s time horizon. However, if we
shorten the length of life from infinity to the 50 or 55 years that
are common in overlapping-generations life-cycle (OLGLC) models,
it is still possible to get extremely large and very unrealistic sav-
ings responses. This is demonstrated vividly in the original paper
by Auerbach and Kotlikoff (1983), in which the impact effect of the
move to a2 consumption tax is to increase the savings rate from 10
percent to 42 percent! Since the time when that result was gen-
erated, the models of Auerbach, Kotlikoff, and their colleagues have
undergone substantial improvements.8 The AKSW paper presented

@In fact, given the large labor-supply responses in the JW model, it is unusual for the savings
responses to appear 5o smail. . e s B
__7In my 1990 paper for the Heidelberg Cc_-:fgress on Taxing Consumfption, I report impact elas-
ticities of savinﬁe; of more than 30, for an infinite-horizon model, In fact, in certain unpublished
experiments, I have found that the infinite-horizon model can generate impact savings elastic-
ities in excess of 100, 1 believe that this is unrealistic in the extreme, =~ .

$0ne m 'orgimt!;rovement in the AKSW model is the inclusion of bequests. Several aythors,
including Kotlikoff and Summers {1981) have shown that mere lifecycle savings are insufficient
to explain the capital stock, so that bequests are likely to be responsible for a very substantial
portion of the capital stock. It is very encouraging to see that bequests have nmow become a

Continued
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at this Conference appears to be substantially less elastic than its
ancestor. Nevertheless, in my opinion, the AKSW model is still un-
realistically elastic. Thus, even though a lifetime of 50 or 55 years
can help to reduce the intertemporal responses somewhat, it will
not solve the problem by itself. In order to bring the savings elas-
ticity under control, it will be necessary to do more than merely
shorten the lifespan to a half century. The OLGLC model has a tre-
mendous advantage, because it allows the modeler to address a
whole host of intergenerational issues that cannot be addressed in
an infinite-horizon model. However, it will still require effort to get
QOLGLC models to give believable results. ' o :
Earlier in this section, I listed some of the ways in which the ex-
cessive intertemporal sensitivity of these simulation models might
be controlled. The second way is to alter the utility function param-
eters. In all four of the models presented here, the intertemporal
substitution elasticity is an important parameter. Davies (1981)
surveys the attempts to estimate this parameter, and finds it most
likely that the correct value is fairly low, perhaps in the vicinity
of 0:25. Hall (1988) finds values close to zero. JW use a value of
1.0, which is quite high. This suggests that JW might be able to
exert greater control over the sensitivity of their model by reducing
the value of this parameter. FR use a value of 0.5 in some of their
simulations, and a value of 0.15 in the others. In my opinion, the
results of the “low-elasticity” simulations of FR are much more
plausible than the results of their “high-elasticity” simulations,
even though the high elasticities are used in their “standard” case.
The FR paper cites earlier work by Randolph and Rogers (1995},
suggesting that the low elasticities do conform better with the
econometric literature. Even in its low-elasticity version, the FR
model can still generate fairly large impact savings effects.®
Another way in which excessive intertemporal sensitivity can be
controlled is to introduce uncertainty into the model. Uncertainty
is a central feature of the EG model. Because consumers in that
model are uncertain about both their earnings profiles and their
length of life, they engage in precautionary saving. This is an im-
portant advantage of the EG model, since there is ample evidence
that precautionary motives explain at least an important portion of
‘saving behavior. This allows EG to deal with a variety of issues
that cannot be addressed in any of the other models considered

standard part of OLGLC simulation models: AKSW, EG, and FR all allow for bequests. In the
-original work of Auerbach and Kotlikoff, one of the most important results was that the elderly
were harmed very badly by the move to a consum%tiun tax. Part of this effect had to do with
the fact that these early models had no bequests. With no bequests, the model must constrain
consumers to do a tremendous amount of dissaving at the very end of life. This exaggerates the
harm done to the elderly from the transition to & consumption tax. In a model with bequests,
the consumer’s wealth profile will be much flatter, and the losses for the elderly are likeg to
be greatly reduced. (See Seidman {1984) and Kim (1996).) The papers presented at this Con-
ference still do find that the transition is unfavorable to the elderlly, relative to the young, but
it appears that this effect is no lontier as severe as it was in a model with no bequests.

2 t%ers suggests that part of the large savings effect in the earlier periods of simulations
with the FR model may be due to myopia. The consumers in the FR model are myopic, so that
they do not realize that their additional saving will drive down the rate of return. Therefore,
they save more than they would have saved if they had perfect foresiﬁht. I have used models
that can have either myopia or perfect foresight. (See Ballard and Goulder (1985), and Ballard
(1987a).) Based on that experience, I believe that this effect of myczgia is probably fairly modest,
Of course, the way to determine the size of the effect precisely within the FR framework would
be fordl:rR to develop a perfect-foresight variant of their model, so that the comparison could be
ntore direct.
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here. For example, EG are able to consider the consumer’s choice
between liquid and illiquid assets. e el
From the perspective of the theme developed in my remarks, one
of the most important advantages of the EG model is that uncer-
tainty causes consumers in their model to have more realistic inter-
temporal responses, EG are to be commended for dealing head-on
with the issue of excessive intertemporal sensitivity. They report
savings elasticities that are less than 0.4, and thus much more con-
sistent with the econometric evidence. : o e

V. The Spegificafiéﬁi of Labor-Supply Responses in

In a static model, it is straightforward to calibrate the ‘uncom
pensated and compensated labor-supply elasticities to ‘any desired
values. (For details, see Ballard (1987b).) Even in. the GEMTAP
model, which has some dynamic features, it is“5till possible to pin
down these elasticities precisely. However, it is much more difficult
to control the labor-supply elasticities in ‘dynamic models of the
type featured in these four papers. - o P

In each of the models reviewed here, the consumer’s lifetime util-
ity functional is the discounted sum of the instantaneous utilities
that are derived in each period. The instantaneous utility in each
period is a function of goods consumption and of leisure, On the
surface, this type of structure is very appealing. However, as men-
tioned earlier, this structure can lead to some very unusual results.
When a policy chan%;e leads to an increase in the rate of return,
the consumer finds that the present discounted value of his or her
lifetime wealth is reduced. As a result, the consumer desires to de-
crease current consumption. Since current consumption is a com-
I)osite of goods and leisure, the decrease in current consumption
eads to an increase in labor supply, as well as to a decrease in
goods consumption, The labor-supply responses are problematic in
themselves, since there is scant evidence of a large labor-supply re-
sponse to the rate of return. In addition, the labor-supply responses
can exacerbate the problem of excessive savings responses, which
can already be 2 serious l]))roblem in its own right, even in a model
with perfectly inelastic labor supply. - S e

How might the modelers control these unrealistic labor-su pl
responses? One way, of course, would be to use a model in wE.icK
labor SI{ITpply is completely exogenous, as was done by Auerbach and
Kotlikoff (1983). In fact, if given the choice between a model with
perfectly inelastic labor and one with highly elastic labor, I would
choose the former, because it would give more believable results.
However, it would be better yet to develop middels that can mimie
the modest (but non-zero) elasticities that are found in the empiri-
cal literature. S LRI Lt T

Another avenue to controlling the labor-supply elasticities is to
alter the value of the elasticity of substitution between consump-
tion and leisure, which is an important parameter of the instanta-
neous utility function in models such as these. If we ‘compare the
“high-elasticity” results in the Rogers paper with the “low-elastic-
ity” results, it appears that reducing the value of the intratemporal
substitution elasticity' can have a substantial effect on the labor-
supply responses in the FR model. In judging the two sets of re-

Intertemporal Models o
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sults, I find the labor-supply results for the low-elasticity case to
be more believable. It would be good to see further sensitivity anal-
ysis with respect to the elasticities in the FR model, and it would
be good if they would report on the implied labor-supply elastic-
ities. R :

The  AKSW mode] uses a value of 0.8 for the intratemporal sub-
stitution elasticity. This seems high, and it may be one reason why
the labor-supply elasticities in the AKSW paper seem large. In par-
ticular, the results of AKSW on the labor-supply effects of a propor-
tional income tax are unusual. It would be good to see the AKSW
team use a significantly lower value of the intratemporal substi-
tution elasticity, and it would be good if they would report on the

_implied labor-supply elasticities.

_ The labor-supply responses can also be controlled by varying the
‘parameter that specifies the total endowment of time. All of these
models begin by specifying the consumer’s endowment of time. The
model consumer then decides how to allocate this endowment of
time between labor and leisure. In much of their work, AKSW have
based their choice of leisure endowment on the idea that a person
has 5000 hours per year that can be allocated freely, and FR have
tended to use 4000 hours per year. In my view, this emphasis on
the number of hours available 1s unfortunate. It would be better to
avoid using the leisure endowment parameter as an end in itself.
Instead, the leisure endowment parameter should be used as a
means to the end of controlling the elasticities. B

The amount of leisure generated by a simulation model is
uninteresting, whereas the labor-supply elasticity is of crucial im-
portance. Therefore, the endowment of time has no real meaning,
in and of itself. If a simulation model were to generate an amount
of leisure that seems reasonable, but if the elasticities were out-
landish, then the results of the model must be viewed with great
caution. On the other hand, if a simulation model were to generate
an amount of leisure that seems odd, but if the elasticities are cor-
rect, then the model's results will be valuable. ‘

- In a static model, the Slutsky decomposition tells us that the (ab-
solute value of the) total income elasticity of labor supply should
increase when the time endowment increases. In a number of pa-
pers, I have used this information to calibrate the total income
elasticity of labor supply very precisely.!® As mentioned above, my
view of the econometric literature is that the correct value of the
total income elasticity is small, equalling perhaps —0.05 or —0.10
or —0.20. In order to generate elasticities that are as small as
these, it is necessary to specify a relatively small endowment of
time. In my own papers, in order to get the desired values of the
total income elasticity (which are low in absolute value), it has usu-
ally been appropriate to use a leisure-endowment ratio of less than
1.5.11 In some cases, ratios of less than 1.2 are used. .

In the GEMTAP model, the standard leisure-endowment ratio
was 1.75. This is associated with a total income elasticity of about
—0.33, on average, which is quite large. In models like those of FR
and AKSW, the ratio of total time to time actually worked in the
——— - . Sy el ADREN carens S GBI B Edaeniwd dul
3 For example, see Ballard (1987b), or Ballard (1990a), or Ballard and Coddeeris (1996). .

11T am defining the leisure-endowment ratio as the ratio of the fotal endowment of time to
the amount of time that is supplied in the labor market in the base-case scenario. T o
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labor market is often something like 2.0 or 2.5. Values like these
are likely to give very large total income elasticities. o
The last two paragraphs have focused on the use of the leisure-
endowment parameter to control the total income elasticity of labor
supply in a static model. In dynamic models such as the ones fea-
* tured here, there is another, related problem. As mentioned before,
policy changes that lead to increased rates of retuin can lead to
large increases in labor supply in models such as these. This effect
can be reduced by reducing the leisure endowment. For example,
see Ballard and Goulder (1985). L

VI. Where Do We Go From Here? =~ °

Each of the four models featured here has many strengths, but
they all have weaknesses as well. In these remarks, I have empha-
. sized the weakness that I believe to be most prominent— many of
the simulations are based on models in which the underlying fac-
tor-supply elasticities are excessive. If I had to choose a favorite
among the models preserited here, it would probably be the low-
elasticity version of the Fullerton-Rogers model. The Engen-Gale
model would be a close second. : e .

It should be noted that none of these models deals in a serious
way with issues of administration and compliance. In fact, fun-
damental tax reform would probably lead to a substantial reduction
in the costs of administering and complying with the tax system.
Administration and compliance costs would be reduced somewhat
if fundamental tax reform were to take the form of a comprehen-
'~ sive income tax, and they would be reduced even more if the reform

were, to take the form of a consumption tax: o SR

It will not be easy to incorpcrate ‘administration and complianice
costs into simulation models such as these. Nevertheless, we should
always keep in mind that these models are likely to understate the
gains from fundamental tax reform. I also urge the researchers to
think about whether issues of administration and compliance can
be built into their models. o ‘ o

None of these models deals with short-run macroeconomic fluc-
tuations. Consequently, these models can only serve as one input
into the process of revenue estimation. Nevertheless, I believe that
these models do have the potential to be a valuable part of the rev-
enue-estimation process. In order to maximize the usefulness of
these models for revenue estimation, it would be best to combine
their best features. It is possible to envision a model that generates
reasonable factor-supply elasticities, and which combines (1) the
disaggregated production of FR or JW, (2) the overlapping-genera-
tions structure of AKSW or EG or FR, and (3) very careful model-
ing of the details of the income tax system, as seen especially in
AKSW or EG. Considering the tremendous advances in interfem-
poral general equilibrium modeling in the last 20 years, it is pos-
sible to hope that models combining all of these features may. be
developed in the not-too-distant futire, '
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* NEOCLASSICAL GROWTH AND DISEQUILIBRIUM MODELS
. 1. Joel L. Prakken*

“Simulations of a Flat Téx With the Washington University 7
Macro Model”

About The Washington University Macro Model

In the short-run, the Washington University Macro Model
(WUMM) is best described as an IS-LM model with sticky wages
and prices. Fluctuations in GDP result primarily from variations in
aggregate demand around a level of potential output that, in the
near term, is nearly invariant. In the long-run, however, prices and
wages are fully flexible, and the level of aggregate demand con-
verges to a level of aggregate supply that is determined by the
stock of capital and the supply of labor. The decisions of households
and firms depend explicitly on after-tax prices and rates of return,
rendering potential output importantly dependent on the tax code.
The equilibrium forms of the model’s key equations all rest on the
microeconomic foundations of profit and utility maximization. The
actual values of the underlying parameters, as well as the model’s
dynamic responses, are éstimated using post-war quarterly data.
Below are summarized those features of the model that prove espe-
cially important in interpreting the results of our simulations.

Aggregate Demand. The consumption function is based on a life-

eycle theory of household behavior, the empirical specification of
‘which parallels that original developed by Ando and Modigliani.
Consumer spending depends upon the average age of the consum-
ing population, real disposable labor income, real disposable asset
income, real transfer payments and real net worth. The latter is di-
vided into two components: equities, and all other forms. In simula-
tion, wealth is calculated by adding to lagged wealth the current
flow of saving and current capital gains. In the long-run, the elas-
ticity of the personal saving rate with respect to the real after-tax
rate of return is roughly +0.2. However, the saving rate also de-
pends importantly on the composition of personal income, since the
propensities to consume (MPCs) are different out of each type of in-
come. In particular, the MPC out of after-tax labor income is rel-
atively high, while the MPC out of after-tax asset income is rel-
atively low. This difference proves important in our simulations be-
cause initially because the flat tax shifts the composition of dispos-
able income away from labor income towards capital income.

#Dr, Joel L. Prakken, Chairman, Macroeconomic Advisers, LLC. This monograph summarizes
work prepared by Macroeconomic ‘Advisers, LLC for the JCT seminar on Mod%ling the Con-
sequences of Tax Poliey. It is intended primarily for staff of the Committee, and the participants
and discussants of the symposium, It should not be quoted without permission of Macroeconomic
Advisers, LLC. A much longer and more technical version of this report is scheduled for general
publication in late spring or early summer.
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... The equations for business fixed investment, decomposed into
~equipment and structures, are based on the neoclassical theory of
investment developed by Jorgenson. The desired stocks of business
capital, derived from a Cobb-Douglas production function (i.e., a
unitary elasticity of substitution between capital and labor) depend
on the demand for output of the private nonfarm business sector,
and the user costs of capital. Capital is “putty-clay” in nature.
Hence, the capital stock adjusts considerably faster to a change in
demand for output than to a change in user cost. This differential
speed of adjustment proves important in determining the initial re-
sponse of business fixed investment to the introduction of the flat
tax. The desired stock of housing depends on demographics, real
disposable income, and the uger cost of housing.

The demand for exports depends on rest-of-world GDP and the
real exchange rate, the latter defined as the price of exports times
the nominal exchange rate divided by rest-of-world prices. The real
exchange rate depends upon the international differential in the
real interest rate which, over time, is gradually eliminated (up to
a risk differential) by the gradual transfer of wealth from debtor
to creditor. The demand for imports depends upon domestic income
and the price of imports relative to the price of domestically pro-
duced goods & services. .

Excepting interest on the debt, government spending is exoge-
nous. The model treats the federal government as separate from
state & local governments, and carries the full level of detail on
(gﬁxff)ansr?ent found in the National Income and Product Accounts

Aggregate Supply. Potential output of the private nonfarm busi-
ness sector is determined by the Cobb-Douglas production function
in equipment, structures and that part of the civilian labor force
employed in the private nonfarm business sector. Exogenous tech-
nical advance is disembodied and labor augmenting. The labor
force is an increasing function of real after-tax hourly compensa-
tion, with an elasticity of +0.28. Output of government is propor-
tional to exogenous government employment, Qutput of the hous-
ing sector is the flow of housing services derived from the residen-
tial capital stock. Qutput of households and institutions is exoge-
nous. Potential GDP is the sum of potential output in the private
nonfarm business sector and the outputs of the other four sectors.

Wage-Price Dynamics. The price level is modeled as markup over
smoothed unit labor costs, which in turn are determined by the
cost curve derived from the model’s production function. Nominal
hourly compensation is determined by an expectations-augmented
Phillips curve that is vertical in the long run and is estimated in
“wage-wage” form, Together the markup equation and the Phillips
curve govern the short-term dynamics of wages and prices, which
prove especially important in simulating the near-term effects of a
consumption-based tax. The markup depends upon the consump-
tion tax (more on this below), but the specification of the Phillips
curve implies that any one-time increase in the price level occa-
sioned by the tax does not kick off a wage-price spiral for a given
level of the unemployment rate. T T

In the long run, the markup equation serves only to pin down

the equilibrium real wage by aligning it with the marginal product
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of labor, while the price lével is basically determined by the money
stock via a Fisherian equation-of exchange in which the velocity of
moneéy is an increasing function of the after-tax rate of return. It
is via the Phillips curve, which assures long-run flexibility in prices
and wages, that the transition from short-run fluctuations in aggre-
g?-teil (ilemand to long-run changes in aggregate supply is accom-
plished.

" Interest Rate Determination. In the short-run, the (real) interest
_rate is determined either by the supply and demand for money or,
alternatively, a Federal Reserve “reaction function.” In the long-
run, the equilibrium real interest rate is one that equates desired
‘saving and investment. Investment is broadly defined to include
purchases of consumers’ durables and housing as well as business
capital, and saving includes not only private saving but govern-
?ent) deficits (or surpluses) and foreign capital inflows (or out-

OWS), :

Tax Rates. In addition to the top statutory federal tax rate on
corporate income (currently = 35%), the model carries separate
measures of economy-wide federal “average marginal” income tax
rates for wages (= 23.8%), interest (= 24.7%), dividends (= 28.8%)
and personal capital gains (= 25.7%). These have been calculated
historically from the Statistics of Income as income-weighted aver-
ages struck across tabled schedules of personal marginal tax rates,
with an allowance that some portion of personal asset income ac-
crues in tax-deferred investment vehicles. There is also an average
personal income tax rate used in the calculation of disposable in-
come, and this is set to be consistent with the marginal rates.

Income. The model carries all the detail on income shown in the
National Income and Product Accounts and usually required by the
federal agencies for purposes of formulating budget projections and
scoring of tax legislation. This detail includes: wages and salaries,
fringes, employer and employee contributions for social insurance
(i.e., payroll taxes), personal interest income, personal dividend in-
come, farm and nonfarm proprietors’ income, rental income of per-
sons, personal transfers, corporate profits, depreciation, IVA and
the capital consumption adjustment.

The Baseline Solution

We began by constructing a baseline solution from 1997 through
2025, or 29 years. It roughly parallels the CBO baseline through
2006. Thereafter, spending on entitlements is gradually reduced
relative to “current service” levels sufficiently to prevent much of
an increase in the real interest rate and to stabilize (roughly) the
ratio of federal debt to GDP. There is a marked slowing in eco-
nomic growth after 2010, as the potential labor force is projected
to decelerate dramatically when “baby boomers” reach retirement
age. If we do not retrain the growth of entitlements then, the ratio
of dletét to GDP starts rising éxponetitially and the model eventually
explodes. S : '

WUMM is nonlinear, but not enough to make the choice of a
baseline much of an issue in that regard. What does matter, how-
ever, is the size of the debt along the baseline path. In our experi-
ence, simulations of tax reform involve important changes in the
equilibrium interest rate. The resulting impact on interest pay-
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ments, and hence the deficit, depends crucially on how much debt
is outstanding. With federal debt at roughly 40% of GDP-as in our
baseline—the effect of a change in interest rates on the deficit
twenty five years hence is huge. We view this as an important re-
ality to be confronted when dynamically scoring proposed tax pol-
icy. ' - R

- The Tax Proposal

In our simulation, in 1997 we replace the combined personal/cor-
porate income tax with a bifurcated value added tax (VAT) that, in
static terms, is intended to raise the same revenue as the income
tax it replaces. Businesses compute their taxes by subtracting from
revenues their capital investments plus the costs of materials,
straight wages and pension contributions. Deductions are not al-
lowed for other fringe benefits, for payroll taxes or for interest ex-
pense. Individuals then pay the tax on wages and pension distribu-
tions above a generous family allowance that introduces some pro-
gressivity to the tax. No personal taxes are collected on asset in-
come or capital gains. Households, however, lose all other deduc-
"tions, including those for charitable donations, mortgage interest
and state & local taxes. Imports and exports are taxed on a “des-
tination basis”. The tax base is equivalent to' the sum of personal
consumption expenditures (other than space rent on housing) plus
government consumption (other than depreciation of fixed capital)
less the aggregate family allowance. During the transition to the
new tax, businesses are allowed to write off investments in “old”
capital and inventories, as well as any outstanding net operating
logses, along a schedule suggested to us by the Tax Committee.
(More on this below.) Since firms and households face the same tax
rate, this sort of restructuring often is referred to as a “flat tax”,
although it does differ in detail from both the familiar Hall-
Rebushka plan and similar proposals currently being entertained
by Congress. : S

In principle, the bifurcation of the VAT should not influence the
long-run outcome of our simulations, determining only at which
point the tax is collected. However, it significantly reduces the ini-
tial rise in prices (more on this below) that otherwise would be as-
sociated with a VAT, and so has a very big effect on the dynamic
time path followed by the economy from the old to the new steady
state. The extent of any initial price increase also has important
immediate implications for the distribution of the real tax burden
between the owners of stocks and bonds. =

The Revenue Neutral Tax Rate

At the end of 1996 our baseline simulation shows the sum of pri-
vate and government consumption to be $5721 billion, while com-
bined personal and corporate income taxes (taken from the Na-
tional Income & Product Accounts, but excluding Federal Reserve
profits) is $874 billion. Thus, were there neither a family allowance
nor relief for old capital, a value added tax of 15.3%, = 874/5721,
statically raises the same amount of nominal revenue as the cur-
rent income tax. The valie of the family allowance, supplied to us
by JCT, is $1600 billion. Reducing the tax base by the family allow-
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ance raises the revenue heutral tax rate to 22.2%, = 874/(5721-
1600). Finally, the JCT estimates that the undepreciated stock of
fixed capital is roughly $5000 billion, the stock of inventories is
$1000 billion, and outstanding NOLs are $500 billion. If, as sug-
gested by the .Committee, old fixed capital is depreciated by
straight line over fifteen years, old NOLs Ey straight II)ine over ten
years, and old inventory by straight line over five years, the effect
is to further reduce the tax base by an amount that initially comes
to $583 billion, raising the revenue neutral tax rate to 24.7%, =
874/(5721-1600-583). Eventually, as old capital and NOLs are writ-
ten off, the rate gradually falls until, in the sixteenth year, nothing
old is left on the books and the statically revenue neutral rate is
the same as if there was no relief for old capital. .
Even withotit transitional relief for old capital, the statically rev-
enue neutral rate declines gradually over time for two reasons.
First, there is a modest tendency in our baseline for corporate in-
come taxes to fall as a share of GDP. Second, and more important,
the family allowance, as suggested by the JCT, is indexed to prices,
not wages. Since there is technical advance in our solutions, wage
.income gradually distances itself from the aggregate family allow-
“ance in the alternative solutions, effectively raising the tax base
relative to GDP. Ignoring, for the moment, tax relief for old capital,
the statically revenue neutral VAT rate falls from 21.2% in 1996
to 18.5% in 2025. About one third of this decline is attributable to
the declining importance of income taxes in our baseline, the rest
to the declining importance of the aggregate family allowance in
the alternative solution. Including relief for old capital, the revenue
‘neutral rateJdeclines from 24.7% to 18.5%.

. Special Modeling Issues ~

~WUMM was not initially flexible enough to simulate the flat tax
under the guidelines set forth by the Tax Committee. Therefore, it
was necessary to modify the underlying code to introduce the VAT
in the right places in the right way. For the most part, this tinker-
ing was straightforward, but there are two changes that warrant
special attention.

_ The Initial Price Rise. One very important issue is the extent of
any initial rise in prices associated with the new tax. When, as
under the current income tax, firms are allowed to deduct all labor
costs, labor market conditions for profit maximization can be used
to derive a proportional relationship between equilibrium prices
and unit labor costs:; : S T VAL

InP = InULC,

where P is the price level and ULC is unit labor costs. (For conven-
ience, the constant term in the equation has been omitted.) If, how-
ever, under the flat tax, firms can deduct only a portion, B, of labor
-costs, the formula becomes: . N . o

P =l Uiy mULe, T
‘where 7 is the is the flat tax rate. For example, under a straight
VAT, B = 0 and the price level goes up by a percentage amount that
roughly equals the VAT rate. In our baseline, however, B is roughly
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equal to 0.82. Hence, under the flat tax, with 1 equal = 0.25 (in-
cluding relief for old capital) there would occur, ceteris paribus, an
initial rise in price of between 5% and 6%. This is the mechanism
by which firms attempt to shift to workers the burden of the lost
deduction for fringe benefits and payroll taxes. In principle, the in-
crease in the after-tax cost of fringe benefits should encourage
workers to reduce B by opting to take compensation in the form of
straight wages rather than fringes that are no longer tax-exempt.
How fast this might happen is hard to know. Furthermore; shifting
the mix of compensation towards wages subjects them to the com-
bined federal payroll tax of over 15% (not to mention any state &
local payroll charges) and this, too, is borne largely by labor. There-
fore, fringe benefits probably would not disappear, only shrink in
importance. Except for an initial rise in B intended to prevent a de-
cline in real payroll taxes (more on this below), we do not change
B in our simulations. . ' e e
Proprietors’ Income. One difficulty in modeling the flat tax is that
the National Income and Product Accounts, on which the structure
of WUMM is based, classify tax collections as “personal” or “cor-
porate”, while the flat tax distinguishes between taxes collected
from “business” and “wage earners.” In the National Accounts,
taxes on proprietors” income are classified ‘as personal, whereas
under the flat tax they might naturally seem to be classified as
business. In principle, some of proprietors’ income should be
thought of as profits on non-corporate capital that, under the flat
tax, would be collected from businesses. The rest of it should be
thought of as imputed labor income earned by non-corporate work-
ers that, were it declared as such, would be collected from individ-
uals. We do not have the data to make this decomposition, and so
are forced to treat proprietors income as either entirely net busi-
ness income or entirely as compensation. We decided on the latter,
since estimates from our consumption function suggest that the
propensity to consume proprietors’ income is the same as the pro-
pensity to consume wages and salaries. Furthermore, proprietors
would have incentive under the flat tax to report at least some of
their income as wages in order to shield it from taxation by claim-
ing the family allowance. In the end, the distinction should not be
very important provided that one is careful (as we were!) to make
sure that no part of proprietors’ income is taxed more than once.

Design of the Simulation .

The basic procedure for designing the simulation is ‘as follows.
Set the flat tax rate equal to its revenue neutral value while defin-
ing the business tax base as consumption, less wages and pension
contribution, less depreciation of old capital, inventories and NOLs.
Set the corporate income tax raté equal to zero. Set the personal
average tax rate equal to the revenue neutra] flat rate while simul-
taneously redefining the personal tax base to exclude agset income,
capital gains and the aggregate family allowance. Set equal to zero
the marginal personal tax rates on interest, dividends and capital
gains. And, finally, set the personal tax rate on wages equal to the
flat rate; the initial rise in price handles the taxation of fringe ben-
efits and the loss of the payroll tax deduction. There are, however,
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other elements of design, most of which were suggested by the
Committee, that warrant special mention. =~ -

All government outlays are indexed. As just described, introduc-
tion of the flat tax raises the price level. Under current law, the
nominal value of most government transfer payments would rise
proportionately, protecting the real consumption of entitlements.
However, in order to isolate better the partial effects of reforming
the tax code, and under the guidelines provided by the JCT, we
also raise the nominal values of discretionary government outlays
to prevent their réal value from declining in what would, de facto,
amount to a contractionary fiscal policy on top of the tax reform.
i*&lsol, as noted above, the family allowance is indexed to the price
evel. S Pl sl PAPIFEE LR A GL i e

‘The treatment of payroll taxes. In our simulations, one of the
ways that workers ultimately pay for the lost deductions of fringe
benefits and payroll taxes is via a decline in “pre-tax” real com-
pensation that arises because the imposition of the tax raises the
price level relative to the level of nominal compensation. Payroll
taxes are based on the nominal straight wage and, given the speci-
fication of our Phillips Curve, are not effectively indexed to the
srice level. Hence, they decline in real value under the VAT. There-
ore, a tax rate that is revenue neutral in real terms must be set
high enough to cover not just the (real) income tax it replaces but
the associated reduction in the real value of payroll taxes, too. Ulti-
mately, we decided not to raise our VAT rate the additional one
percentage point or so required to cover the initial reduction in real
payroll taxes. Instead, we immediately raised the share of labor
compensation devoted to wages by an amount sufficient to prevent
the decline. ' :

No flat tax at the state & local level. Because the Committee is
interested in dynamically scoring changes in the Federal tax code,
state & local governments are assumed not to adopt the flat tax.
But this limits the potential gain in GDP. In addition, since one of
the reasons to adopt the new tax system is to replace the complex-
ity of the income tax, failure to do so at the state &.local level
means that businesses and firms still have to keep dual records.

Disposition of the endogenous fiscal dividends. At least in our
simulations, potential GDP eventually rises and, with it, tax reve-
nues. Given the baseline path of government spending, this creates
a “fiscal dividend” the disposition of which significantly effects the
long-run outcome of the experiment. For example, if the govern-
ment consumes the dividend—say, by raising entitlements relative
to our baseline—the effect is to drive up the real interest rate, par-
tially undermining the long-run gain in output. If saved by the gov-
ernment, the dividend becomes available to finance additional pri-
vate sector investments in capital, thereby raising potential output
by increasing productivity and boosting the real wage. If govern-
ment returns the dividend to the private sector by reducing the tax
rate, the effect again is to raise potential output, but this time pri-
marily by expanding the supply of labor, not the wage rate. The
reason is that, once the flat tax is adopted, changes in the marginal
rate no longer effect the user cost of capital, but they do have an
impact on the after-tax compensation received by households. The
effect on potential output of saving the fiscal dividend could be
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larger than the effect of lowering the tax rate because doing the
hatter also encourages current consuinption, while doing the former

oes not, . oo

Fiscal dividends arise at both the federal and thé state & local
levels. Following the guideline$ offered by the JCT, we disposed of
the state & local fiscal dividend by gradually raising exogenous
components of state & local consumption and transfers, and the
federal dividend by gradually reducing the tax rate relative to its
statically revenue neutral path. Therefore, at least ih our first sim-
ulation experiment (see below), government deficits and debt vary
little from the baseline by design. We believe, however, that part
of the reason for reforming the tax code is to generate a dynamic
fiscal dividend that government would save in anticipation of the
- coming entitlement crunch. Probably, politicians” would let the

extra growth help shrink the deficit. oL I

Assumed monetary responses.’ We ran our experiment two ways.
In the first, we initially raised the level of the exogenous nominal
monetary aggregate (in this case, nonborrowed reserves plus ex-
tended credit) proportionatel‘y with the initial rise in the price
level. Thereafter, in the “out years” of the simulation, we
judgmentally varied reserves to steer the economy back towards
the baseline path of the unemployment rate. This guarantees that
any change in GDP that emerges in the long-run can be correctly
interpreted as a change in potential output. The results of this ex-
periment are r?)orted in Figures 1 through 4. o

In the second experiment, we again initially raised the level of
reserves proportionately with the initial rise in the price level.
Then, we allowed subsequent changes in short-term interest rates
to be determined mechanically by a “reaction function” that tends
to raise interest rates if growth and/or inflation proceed faster than
in the baseline, but tends to lower interest rates if the unemploy-
ment rate rises above the model’s estimate of the non-accelerating
inflation rate of unemployment. In this second experiment, we left
all other settings as in the first case, the point being to learn some-
thing about the impact of monetary assumptions on not only the
short-run dynamic response of the macroeconomy to the tax reform,
but also the longer-term change in real GDP. The results of this
experiment are reported in Figures 5 through 8.

Experiment No 1: Managed Reserves

The first phase: consumption and housing contract. The ag Te-
gate price level immediately (1997) jumps by about 3.5%. W%ile_
real personal disposable asset income rises with the elimination of
personal taxes on interest, dividends and capital gains, overall real
disposable income falls because of the taxation of fringe benefits
and payroll contributions. This works to reduce consumption de-
mand, as does the shift in disposable income away from labor
sources where the marginal propensity to consume is relatively
high. Since old capital is granted transitional tax relief, net worth
rises sharply as rising equity values offset falling housing ‘wealth.
On balance, however, consumption comes under immediate down-
ward pressure. The same is true of residential investmient, where
the effect of declining income is powerfully re-enforced by a sharp
rise in the after-tax cost of single-family (i.e., owner-occupied) hous-
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ing that arises because neither mortgage interest nor property
taxes are deductions under the flat tax. The cost of nonresidential
fixed investment falls sharply, but given the putty-clay nature of
capital, the dominant near-term effect is a negative “accelerator”
associated with the decline in consumption and residential invest-
ment, Consequently, even business fixed investment initially de-
clines. As a result, in the second year real GDP has fallen about
2% below the baseline value, and the unemployment rate has risen
about a percentage point above its. The pre-tax real interest rate
initially is largely unchanged because of the initial increase in re-
serves. ' ' ’ o

The second phase: a boom in net investment. Next, the economy
recovers, powered by a large increase in net investment spending
arising from the initial decline in the user cost of business capital,
particularly from 2000 through 2002. In 2001, real GDP is 4.7%
above its baseline value, and the unemployment rate falls to 2.4%,
four percentagé points below the baseline. Prices accelerate, rising
nearly 10% above the baseline as the pressure to produce capital
goods drives up wage costs faster than the resulting rise in capac-
ity (and hence productivity can) can lower them. _ _

The third phase: towards the steady-state. The boom in net in-
vestment gradually diminishes, unemployment rises back towards
the baseline, and thereafter monetary policy is used to keep the un-
employment rate close to its baseline path. The gradual increase in
potential output becomes increasingly easy to discern. By 2025,
with the unemployment rate basically identical to its baseline
value, real GDP is over 5.4% higher; 1.7 percentage points of that
comes about via an expansion of the labor force encouraged by an
increase in the real after-tax wage. The rest is in productivity,
which has risen thanks to a 26% increase in the stock of nonresi-
dential fixed capital. Potential output is still rising modestly at the
end of the simulation because the tax rate is gradually declining
to give back the endogenously generated federal fiscal dividend,
This is encouraging a slight expansion of the civilian labor force.
Note, however, that a sustained increase in the labor force dees not
emerge until well into the simulation. This is because, with relief
for old capital, initially the flat tax rate is set above the baseline
value of the marginal tax rate on wages; furthermore, real com-
pensation initially is under downward pressure from the new tax-
ation on fringes and payroll taxes. All this encourages an initial
contraction of the labor supply. Later, as the flat rate gradually de-
clines and as the real wage rises relative to the baseline, the labor
force does expand. The real after-tax interest rate has increased 63
basis points; the real before tax rate of return has declined 109
basis points. As productivity rises, the price level gradually drifts
down and, by the end of the simulation is 4.1% above the base-
line—not much different than immediately after the initial rise.

Note that this experiment does not show a big gain in revenue.
This is by design, since we. were instructed by the Tax Committee
to lower the flat tax rate below the statically revenue neutral rate
(if necessary) in order to maintain the real federal deficit close to’
its baseline value. Therefore, any “dynami¢ revenue gain” shows up’
not as a reduction ifi the deficit, but as a gradual reduction of the
flat tax rate relative to its statically revenue neutral value (see
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“disposition of the fiscal dividend”, above). For example, in this
simulation, the flat rate is eventually reduced to 16.4% in the year
2025, two full percentage points lower than the statically revenue
neutral value of 18.5% _ o e

‘Experiment No 2: A Reaction Function _

In this experiment, the reaction function was allowed to deter-
mine the evolution of interest rates. We do not argue that the pol-
icy rule, which was estimated from past Fed behavior, describes ac-
curately how the Central Bank would actually conduct monetary
policy upon the replacement of the income tax with the flat tax.
Rather, the purpose of this experiment is to investigate whether
and how much the conduct of monetary policy affects the outcome
of the simulation over a period even as long as twenty-five years.
- The main thrusts of the simulation are similar to those described
in the first experiment: an initial contraction of output centered on
consumption and housing, followed by a boom in investment and
then a more gradual easing towards a new steady-state. However,
with the reaetion function activated, the paths of output and the
interest rate resemble an oscillating sine wage that is gradually
damped. What is most interesting, however, is that the average
level of the interest rate is considerably higher in this experiment
than in the first one, primarily because the reaction function
“leans” very hard against the spurt of growth and inflation, as well
as the decline in the unemployment rate, caused by the boom in
net investment, e I T e T

The implications of this are pretty startling. For one thing, the

gain in potential output over the period is significantly reduced.
Consider, for example, GDP in 2018, a year during which, in both
of our experiments, the unemployment rate just equals its baseline
value. When monetary policy was conducted by managing reserves,
the resulting increase in actual (and potential) output was 3.9%.
Under the reaction function, the corresponding rise in GDP is a
much smaller 1.7%. The budgetary impact is even more eye-pop-
ping: With comparatively lower GDP and comparatively higher in-
terest rates, the deficit and the debt in this sirhulation run much
higher than in our first experiment. For exactly the same tax and
spending rates that held the deficit very close to its baseline value
in our first experiment, here the federal deficit in 2025 is $450 bil-
lion bigger than in the baseline. - B e

. SomeConcIudmg Thoughts R

Our experiments shed some’ light on' two issues.” First, what
longer-term macroeconomic gains might be realized from reforming
the tax code? And, second, what, if anything, can be said aboiit the
prospects for dynamic scoring? T

After participating in this symposium and having a chance to
interact with all the other modelers for almost a year, it seéfns
pretty clear to us that there exists broad agreement that switching
to a consumption based tax will raise potential output. There is,
however, uncertainty over the exact size of the gain. Most of this
uncertainty comes from differences of opinion about the elasticities
of saving, investment and labor supply with respect to changes in
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the tax code, and the “openness” of the US economy. But the esti-
mated impact also depends crucially on how simulations are de-
signed. Questions like what to assume about the conduct of state
& local governments, what to do with the fiscal dividend, whether
to grant transitional relief to old capital, how generous to make the
family allowance, and how to manage the monetary response, all
can make an important difference on the eventual outcome. While
we are not uncomfortable presenting a simulation showing a 5% in-
crease in GDP over a quarter of a century, we could use our model
in an equally reasonable manner but with a different set of “design
assumptions” to show a result that was either considerably larger
or somewhat smaller. In this regard, policy makers wanting a sin-
gle answer are hound to be disappointed. .

When it comes to dynamic scoring, we wonder whether it is real-
ly practical. Perhaps some of my fellow participants in this sympo-
sium disagree, but my sense is that the equilibrium-type models
represented at this symposium-—which treat the price level as a
numeraire with no real role for monetary policy, never show any
unemployment, don’t always specify whether a “pericd” is a quar-
ter, a calendar year, a fiscal year, or a decade, may not distinguish
between federal and state & local government, sometimes don’t
have government debt, usually don’t have a rest-of-world, and sel-
dom have the kind of detail on personal and corporate income and
taxes that scorers are accustomed to using—cannot prove very
illelpful for scoring a detailed tax bill over a five or ten year win-

ow.

An econometric model like WUMM, which also is an equilibrium
model in the long run, may seem better suited to that task but
ronetheless presents difficulties of it own. It may not have all the
buttons required to simulate particular tax proposals, and so might
have to be frequently re-designed. Any change in taxes that devi-
ates substantially from historical experience calls into question the
relevance of the model’s empirically estimated dynamics. The short-
term disequilibrium nature of the model means that one must de-
cide whether to score based on changes in actual income(probably
not a good idea) or potential income (a better idea). Furthermore,
in a model like ours, it is impossible to score a fiscal policy without
making explicit a set of monetary assumptions—a problem that
cannot be circumvented entirely by focusing on just potential out-
put since, as our results here make clear, even over fairly long peri-
ods of time monetary policy can influence that, too. :

Then there are the larger, more philosophical questions. Whose
model(s) based on which macro paradigm will be used? Who will
make that decision? Will the models used tend to change with the
political persuasions of those running Congress. Who will actually
manipulate the models? The staffs at CBO and the various tax and
budget Committees? Over the years, my experience with these
staffs, several of which use WUMM, has been overwhelmingly posi-
tive. But these folks have lots of other things to do, so it stands
to reason that they do not understand our model as thoroughly,
and hence cannot use it as effectively, as we do and can. Will the
scoring work thus be contracted out to us, and on what terms? How
fast a turnaround is expected, or even possible? All these consider-
ations suggest to us that dynamic scoriig be approached cautiously
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as a cost/benefit problem. Static scoring is wrong, but has advan-
tages: it can be done relatively quickly, and with relatively little
potential for political manipulation. For all of its appeal, dynamic
scoring will prove wrong, too. The relevant question is, more
wrong? And, if not, is it better enough to warrant opening up its
special can of worms? ' '
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FIGURE 1. IMPACT OF BIFURCATED VAT:
Accommodative Monetary Policy
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FIGURE 2. IMPACT OF BIFURCATED VAT:
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FIGURE 3. IMPACT OF BIFURCATED VAT:
Accommodative Monetary Policy -
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FIGURE 5. IMPACT OF BIFURCATED VAT:
Monetary Reaction Function
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FIGURE 6. IMPACT OF BIFURCATED VAT:
Monetary Reaction Function
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Percent Difference from Baseline

FIGURE 7. IM,PACT OF BIFURCATED VAT:
Monetary Reaction Function
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Monetary Reaction Function
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2. Gary and Aldona Robi)iné*

“Tax Reform Simulations Using the Fiscal Associates’
General Equilibrium Model”

L Description of the Fiscal Associates’ Model

We have developed a general equilibrium, neoclassical model of
the U.S. economy that incorporates the effects of taxation.! A
change in the tax system first alters incentives (or prices) to work,
save and invest. Second-round effects, which are responses to price
changes, produce changes in capital formation, labor participation,
employment, output, growth and income. Changes in economic ac-
tivity affect tax bases and, therefore, government revenue.

The model consists of seven major sectors: (1) production of pri-
vate business output; (2) the labor market; (3) output of owner-oc-
cupied housing; (4) the price of land; (5) government revenues; (6)
government spending and (7) household budget allocation. Brief
summaries of these sectors follow along with the most important
empirical equations.

Data for the Model

Constructed measures of income, output and the stocks of capital
in real dollars along with tax rate information form the basis for
the model. Briefly, we:

» Rearrange the national income and product accounts from the
Commerce Department into five producing sectors: private busi-
ness, households and institutions, owner-occupied housing, govern-
ment enterprises, and general government. The price deflator for
private business output translates nominal accounts into real dol-
lars.

¢ Use a perpetual inventory method of accumulation which as-
sumes geometrically declining efficiency to construct the stocks of
capital. Basic data come from Commerce investment measures,

¢ Calculate average and marginal tax rates using a micro Tax
Model.? Corporate taxes are modeled using a separate tax calcula-
tor which relates statutory tax parameters to reported taxable in-
come and tax liabilities.

*Gary Robbins is President of Fiscal Associates and John M. Olin Senior Research Fellow of
the Institute for Policy Innovation. Aldona Robbins is Vice President of Fiscal Associates and
Bradley Senior Research of IPI.

1For more discussion of the model see Gary and Aldona Robbins, Account for Growth: Incor-
porating Dynamic Analysis into Revenue Estimation, Lewisville, TX: Institute for Policy Innova-
tion, TaxAction Analysis, Poliey Report No. 138, July 1996.

2For detail see Gary and Aldona Robbins, Cooking the Books: Exposing the Tax and Spend
Bias of Government Forecasts, Lewisville, TX: Institute for Policy Innovation, TaxAction Analy-
sis, Policy Report No. 129, February 1995 and Looking Back to Move Forward: What Tax Policy
Costs Americans and the Economy, IP1 Policy Report No. 127, September 1994,

(184)
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Sectors of the Model T

(1) Production of Private Business Output .
The largest and most important sector of the economic model is
devoted to the production of private business output, which ac-
counts for over three-fourths of the U.S. economy. Modeling how
the private business sector operates requires describing the follow-
ing: (1) how output is produced; (2) the amount of capital services
that are used and their compensation and (3) the amount of labor
services used and their compensation. The discussion that follows

describes how our model handles these relationships. L
The Production Function ~ o

Our model uses the Cobb-Douglas production function which
tracks the output of the U.S. economy éxtremely well during the
postwar period.? Inputs are combined in constant proportions or
shares to produce output which empirical evidence shows to be two-
thirds for labor and one-third for capital. -

AL 'vﬁ':-;'f'-.::-" e e

" Techmologs 7 R s e s

In addition to factor inputs, output also depends upon technology.
Production functions commonly view technology as progressing at
a constant rate and, therefore, exogenous, or outside the system.
Our measure of technology tends to grow relatively smoothly over
time, with a simple trend term explaining about 98.6 percent of
technological change, - - = o @ w e St R

However, statistical evidence supports the notion that technology
is not totally exogenous but depends on capital formation, Specifi-
cally, faster replacement of equipment (machines, computers, etc.)
leads to faster application of new technology. This finding, shown
in the equation below, has been incorporated into our model. It
means that higher rates of investment in equipment will increase
output and growth above and beyond the increased availability of
capital services. : - S e

Equation: Estimated Multz-factorProductwttyfnde;c o
T=0.01139+0.79395 '((Ice#lne)/(Kce;i-Kne)f_-('Icéff"{_-l-;I'hé_:_":l W

o (Kee_;vEne_))+T-,

(4.904) (5.186) S
where T is the technology index, Ice and Ine are corporate and
noncorporate investment in producers’ durable equipment, and Kce
and Kne are the stocks of corporate and noncorporate producers’
durable equipment. T-statistics for the two estimated coefficients
are shown in parentheses below. The equation, which indicates

that total factor productivity increases faster during periods of
more rapid accumulation of equipment, explains over 99 percent of

8 The Cobb-Douglas Broduction functlon is mathematically represented as @ = A ¥ Ll % K
where Q is output, A ig the technology term, L is labor, K is capital 'and el is Ia):_sqxfs,§ha.re' of

output. The model calculates a fixed af at each point in time to be-consistent torical
or baseline data. o e L b e SRR
.4+Adding the rate of investment in equipment o trend significantly enhance the explanatory

power of the equation. Investment in structures did not have any significant effect on explaining
technica!1 change. Experiments relating technology to all producers’ fixed investment yieids infe-
rior rowalts. * ] ted 1myestmer Sme
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the variation in the technology index. However, this speed up or
slowdown does not affect the long-term growth rate of technology
because changes in the current period will eventually be offset later
on,

Aggregate Capital Factor Input

The production function estimated in the model condenses the
various types of capital (discussed below) into one aggregate input
in the form of an index.® This structure maintains the characteris-
tics of the production function. That is, the marginal value product
of each individual input is consistent with its total compensation;
there are constant returns to scale and diminishing returns to in-
creasing one factor while holding all others constant.

Capital Demand Equations (Service Prices)

The demand for capital depends upon the costs of using its serv-
ices. Capital costs, however, present measurement problems. Labor
costs are relatively easy to measure because workers are paid for
services provided at a point in time. In contrast, capital is usually
sold as a unit, such as a generator, which provides a flow of serv-
ices over several accounting periods.

A service or rental price translates the up-front cost and multi-
period flow of services into a cost per period comparable to the
wage rate for labor. For those assets with an active rental market
the measurement of the service price is simply the cost of renting
the asset. While there is such a market for most assets, the data
is not systematically collected. We instead must infer the service
prices by assuming that the payment is sufficient to cover all the
costs associated with a particular investment—taxes, replacement
of lost capacity and a normal return on the investment. The re-
placement of lost capacity can be calculated directly from the per-
petual inventory accumulation. .

We define the service price as an imputed measure of the cost
of renting a specific type of capital for one period. Components of
the service price are the normal return paid to the owners of cap-
ital, replacement costs and taxes on capital.§

Taxes on capital include personal income taxes on dividends, net
business income, rental income, and interest; corporate income
taxes and property or wealth taxes. The appropriate taxes on a
particular type of capital are those on an additional unit of capital.
That is, taxes must be expressed through a marginal rate. Further-
more, taxes on capital must include those imposed at all levels of
government. Finally, taxes on capital must take into account the
effects of tax depreciation.? ’

Some capital services are more costly than others. For example,
equipment tends to have higher service prices than structures be-

©The index weights the logs of the measures of each stock by the share of total gross capital
income imputed to that capital type. This treatment is identical to that given labor’s share (al).
- SFor a technical derivation of the service price see Gary Robbins and Idona Robbins, Eating

Out Our Substarice (II}: How Taxation Affects Investment, Lewisville, TX: Institute for Policy In-
novation, TaxAction Analysis, Policy Report No. 134, November 1995, o

?We have deyeloped marginal tax rates for capital under the major types of tax systems for
both federal and state and local governments using our micro tax modgs_. We also have con-
structed the present value of depreciation deductions for business income taxes.
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cause equipment must be replaced much sooner. Tax effects also
vary by type of capital. S e B it

To account for these differences, the economic model splits pri-
vate business capital into the following six types of assets for the
corporate and noncorporate sectors: equipment; inventories; non-
residential structures; nonfarm land; residential structures and
farmland. " ...- o ' L N

The twelve service price equations in the model are based on the
. equity-financed return to an individual investor. We use equity-fi-
nancing because it is impossible to measure the cost of debt-fi-
nanced investments accurately. As investment financing through
debt increases, the lender will charge higher interest rates. Be-
cause the investor will adjust his financing to bring equity and
debt ﬁdnancing costs into balance, we simply measure the equity-fI-
nanced. C :

The appropriate marginal investor is the individual. While there
are a number of different paths through which funds can be raised,
the household sector is ultimately the only one which can expand
the investment pool. : : . SRR

In general, the service price is a cash flow relationship. We have
constructed each type of capital so that the discounted, aftertax
cash flow from a marginal investment exactly equals the cost of the
investment. _

Each service price equation is expressed in terms of known tax
parameters and an, as yet, undefined rate of return. Corporate and
noncorporate rates of return for capital differ by a risk premium
associated with the unincorporated sector. We measure the gross
capital return to the corporate and noncorporate sectors. Using the
service price equations, the stocks of each type of capital, gross cap-
ital return in the two sectors, and tax rates, we can solve for the
rate of return to capital and the noncorporate risk premium.

Faetor Income Equations .

~ Factor incomes from the private business sector are derived from
the first-order conditions for profit maximization. Labor compensa-
tion is determined by private business output less indirect taxes on
output plus subsidies to private business. Capital income is deter-
mined by the remaining share of factor income. The amount of in-
come going to corporations is determined by the service prices of
corporate capital and the amount of each type of corporate capital.
" "Equilibrium Capital Stocks and Capital Cost Equations

The service price, along with the production relationship, deter-
mines how much capital businesses want to use. If the service price
increases, due to higher taxes or replacement costs, businesses will
want to hire less capital. If the service price goes down, businesses
will want to hire more capital. P

‘The supply of capital depends upon the long-run, normal return
paid to owners of capital after inflation, replacement costs and
taxes on capital. Empirical evidence shows that this real, aftertax
rate of return to capital is virtually constant over time. An increase
in the real aftertax return, caused by say a decrease in taxes, will
induce investors to supply more capital until the return goes back
down to its long-run level. Conversely, a decrease in the real
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aftertax return, caused by say an increase in taxes, will cause in-
vestors to cut back their investments until the return goes back up
to its equilibrium value.

However, in the real world, adjustments to the stock of capital
do not occur instantaneously. Businesses generally have to wait be-
fore new plant or equipment can be brought on line. Our model in-
corporates these delays using evidence from the past 35 years. For
. example, we find that only 20 percent of equipment orders from
corporations can be filled within 365 days. Depending upon the

type of capital, adjustments can take from two to ten vears with
an average of three years.®

The level of capital is determined by a stock adjustment process

~which relates the current service price of capital to its long-run
cost. The long-run cost of capital is the service price formula evalu-
ated at the average long-run rate of return. We used quarterly data
to approximate the pattern of capital adjustment and then trans-
late it into an annual pattern. The annual pattern is then used to
estimate an annual adjustment equation.

The equation for corporate producers’ durable equipment (PDE)
- -shown below illustrates how the stock adjustment process was esti-

-~ mated. The measure of the desired stock of corporate PDE in the
current period is total compensation to corporate PDE (ycexKce) di-
vided by the long-run cost of corporate PDE (yce’). The term,
(yee(~1)xKee(— 1))/yce’(—1), was the desired capital stock a year
ago, (yce(—2)xKee(—2))/yce’(—2) two years ago, and so forth.

The coefficients on each of these terms represents how much of
the desired stock of corporate PDE can be delivered in each time
period. For example, the coefficient 0.22647 on the current period
means that 22.6 percent of the change in the desired stock can be
delivered within a year. Adding the second coefficient, 0.158186, to
the first indicates that 38.5 percent of the change in the desired
stock can be delivered in two years. Completing half the adjust-
ment process takes about three years.

- Equation: Estimated Stock of Corporate Producers’ Durable
Eguipment

Kce=cKce+(.22647'yce’Kce/yce') + (.15816'yee(—1)Kce(—~1)/
yee'(—1)) + (.11682'yce(—2)Kce(— 2)/yce’(—2)) +
(.09592'yce(—3)Kce(—3)/yce’(—3)) + {.08892'yce(—4)Kce(—4)/
yee'(—4)) + (.08927'yce(~5)Kee(~5)/yce’(—5)) +
(.09045'yce(~6)Kcee(—6)/yce’(—6)) + (.08592'yce(~7)Kee(—7)/
yee'(~7)) + (.06912'yce(—8)yKce(—8)yce’(—8)) +
(.03354'yce(—9YKce( —9)/yce’(—9))

where Kce is the stock of corporate producers’ durable equipment
(PDE), yce is the service price of corporate PDE, and yce’ is the
long-run cost of corporate PDE. _ _

The model also allows the mix of capital to change over time.
Changing tax policy, which affects some capital to a greater degree
than others, will result in different responses by type of asset. For
example, because tax depreciation schedules are biased against
‘longer-lived assets, the mix of U.S. capital has moved toward short-

2On a weighted average basis, 33 percent of the adjustment occurs in the first year and 58
. percent by the end of the second year.



189

er-lived assets. While allowing the mix to change the model does
- keep the opportunity costs between each type of capital equal. In
other words, the real aftertax return earned by investing an addi-
tional dollar in one type of capital is the same as 1nvest1ng one
‘more dollar in any other type.

Private Business Capztal Investment, Replacement and Reval-
ration Equations

" Investment is the process by which the existing stock of capital
moves toward the desired stock. In the model, investment occurs
recognizing the delay constraints and changlng mix discussed
above. Private business investment is calculated as the change in
each stock plus replacement based on the average rate of replace-
ment,

Because all the stocks and income flows are in real terms, there
is no need to revalue the stock of reproduc1ble capital. Land how-
ever, is allowed to charige in pnce wh1ch g1ves rise to land revalu—
ations.

(2) Labor Market

Businesses demand labor based on its compensation. Total com-
pensatlon consists of the aftertax wage rate that workers must re-
ceive to supply labor and the taxes on labor income. As labor Costs
rise (fall), lt::usmessess are less (more) willing to hire workers., The
level of labor services demanded is determined by total compensa-
tion divided by the real wage rate. '
- Compensation, or the income going to workers, is the number of
hours worked times the total wage rate. Historically, labor’s share

" has held remarkably constant at two-thirds of output.

Workers provide labor services based on their take-home pay
after inflation. Higher real, aftertax wage rates mean a greater
supﬁly of labor. However, there are constraints on labor supply
such as population size which ultimately limits labor force expan-

sion. Incorporating such constraints into the labor supply relation-
ship, we find a considerable initial response to an incredse in the
aftertax wage rate which subsequently dampens. Based on past
labor supply behavior, shown in the equation below, a 10 percent
increase in the real aftertax wage rate will increase labor supply
by 2 percent in the long run.

Equation: Estimated Labor Hours Worked

. In(Lt)=clt+. 04284’ln(waft)+.23715’ln(waft( )+
10033 In(waft(—2)) —.10883'In(waft( —3) —.07933 In(waft( - 4)

where Lt is total hours worked and waft is the real aftertax wage
rate. The equation explains 98.8 percent of the variation in hours
worked. It indicates that a permanent increase in the aftertax
wage rate of 10 percent wouFd lead to a 0.5 percent increase in
labor supply over the baseline in the first year, a 2.2 percent in-
crease in the second year, a 3.5 percent increase by the thlrd year
and a long-run 1ncrease of 3 7 percent CH S .

“ ‘o The equation was eshmated in two steps s}mllar to the [ process used to estxmate the pattem
of capital ad,]ustment Quarterly data ‘were used to estlma’oe patterns and annual data ‘the over-

Contmued

44-651 97-7
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(3) Output of Ownef-occup_ied Housing

This sector of the model determines the rate of return to and the
investment in owner-occupied housing. Owner-occupied structures,
and the land on which they stand, make up 45 percent of the stock
of U.S. capital, the largest share of the twelve types of capital list-
ed above. Furthermore, the special tax subsidy to homeowners,
which allows federal income tax deductions for home mortgage in-
terest and property taxes, lowers the service prices on owner-occu-
pied structures and land. _

Output of the owner-occupied housing sector follows the develop-
ment of the private business sector.1® However, there is no labor
component and only two types of capital land and residential struc-
tures. o o

(4) The Price of Land

This part of the model revalues land which is split into farm and
nonfarm. Land prices are determined by total demand.!! Farm and
nonfarm prices are constrained to move away from baseline values
in the same proportion as land in general. In other words, there
is a variable conversion cost between one type of land and the
other. Land prices then feedback into the service price relation-
ships in the owner-occupied housing and private business sectors.

_(5) Government Revenues

The government revenues sector determines the taxes that affect
labor and capital and the revenue received by federal, state and
local governments. Taxes imposed at all levels of government in-
clude personal income, corporate income, estate and gift, contribu-
tions for social insurance and indirect business taxes. Excise and
custom duties oceur at the federal level while sales and property
taxes occur at the state and local level. Also included are the sur-
pluses of government enterprises such as the Federal Reserve, U.S.

. Postal Service, and Federal Housing Administration. - R
. To simulate a proposed change in tax policy, we must translate
that change into its effect on tax rates. Here we are concerned with
two types: marginal and effective. As discussed previously, mar-
ginal tax rates affect aftertax returns to labor amf capital. The ef-
fective tax rate is the amount of revenue raised divided by the ap-
ropriate tax base. For example, a personal income tax that raised
5100 billion on a base of $400 billion would translate into an effec-
tive rate of 25 percent. _

Government revenues are calculated as the product of an average

effective rate and a tax base. Effective rates are determined by the

all level of response. The quarterly estimating equation relates the number of hours worked di-
vided by the total number of hours available for persons 16 and o9lder, a form of a labor partici-
pation rate. Estimated ?uarberly coefficients were then translated into an annual equivalent
using & geometric mean for the year, :
" Finallym, the annual equation is converted into changes sround the baseline path. The con-
stant term clt contains information on the baseline paths of population and the real wage rate.
As the rea] wage rate deviates from the baseline, the supply of labor changes. -

1w However, we use a different internal rate of return to ownéroecupied housing than that
for private business. This reflects the empirical reality that the income measures we are trying
to predict are Commerce Department imputations. We were confronted with two options: either
allow the two rates to differ or provide our own gstimate of the output of the owner-occupied
housing sector. We chosé fhe former. "~ 7 v 0 00T C ; -

11The price of land is the sum of the compensation of éach type of land divided by its service
price all givided by the number of acres.



191

historical rate to maintain past relationships between theoretical
and reported tax bases. For personal income taxes, our tax calcula-

tor is used to calculate the chanfe in aggregate taxes due to a tax
change. This change is then used to adjust the baseline tax rate to
yield an adjusted aggregate tax. ~* " e e T
Simulations of tax changes are done by solving" the core real
model to provide updated measures of the tax bases in the tax
models. The tax models then are used to provide updatéd meastres
of marginal and average tax rates in the core model. This process
continues until convergence,” - " B B e
This sector also captures dynamic feedback effects. As total eco-
nomic activity changes so do the tax bases and, therefore, tax reve-
nue. e e e s

(6) Government Spending

In general, government spending is assumed to be set by legisla-
tion and, therefore, outside the model. Subsidies are treated as
negative taxes. For example, if government provides a 10-percent
subsidy for low-income 'housing, the amount of the subsidy in-
creases (decreases) as the level of low-income housing increases
(decreases). - ' o ’

Government surpluses or deficits are simply the difference be-

tween revenue and spending. Government debt is the accumulation

W gn

of deficits over time. L o
(7) Household Budget Allocation '~ 777

Our definition of household is broader than that of the Commerce
Department because we have consolidated the value of land and
corporate income and assets into the household allocation process.
After households pay taxes, they must then decide how to allocate
remaining income between consumption and saving. We use the re-

lationship found in an earlier study on saving and taxation to make
that allocation.12 : : R SR AT e

S

Equation: Estimated 'Pfiz}@té'deiﬁg Rate” 7 oo
In(srate)=1.08988’ (3n(rbar)-in(rbar_ ,))-{-ln (srate_,)

(8.303)

‘where srate is the private saving rate and rbar is the real aftertax
return to savings. The equation shows an elasticity of the private
saving rate with respect to the return to savings of slightly over
one. The t-statistic for the estimated coefficient is shown below,
This equation is a simple’ difference equation which explains 82
percent of the variation in the saving rate.

- We also estimated a more general Cochrane-Orcutt version of the
equation and experimented with different sample periods. The esti-
mated elasticities were very close to the one given above. In addi-
tion, the results are consistent with prior indirect estimates of the
saving relationship employing a consumption function specification.

t2{pdating a 1978 study by Michael Boskin, we found that a 10 percent increase in the
aftertax rate of return to ca}ggtal will result in a 7 to 11 ent increase in private saving. See
Gary Robbins and Aldona Robbing, Eating Out Our Substance: How Taxation Affects Saving,
I..ew-{':}villg,9 ;_,I'X: Institute for Policy Inngvation, TaxAction Analysis, Policy Report No. 131, Sep-
tember 1995. [ P e UL R e R e e e
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Based on these results we have chosen to use the simple relatioh
above to predict deviation from the baseline saving rate path, as-
suming an elasticity of one.. e .

Using historical relationships, we further divide consumption
into the output of the major producing sectors, that is, owner-occu-
pied housing, households and inistitutions, government enterprises
and private businesses. This information combined with the level
of investment, government surpluses or defi¢it and output from
préviously described parts of the model allows us to derive the lev-
e%ls of _réeti exports and net foreign investment, thereby completing
the model. o o

Key Behavioral Assumptions

Assumptions of any model are key to the resulting outcomes. For
example, if one assumes that employees will not change their hours
worked if their take-home pay goes up or down, one should not be
surprised to find that this model would predict no economic effects
from increasing payroll tax rates. Although discussed as part of the
model description, we reiterate the assumptions key to our model,
or to any other for that matter that attempts to assess the effect
of taxes on the economy. - -

(1) Labor and Capital Combine to Produce Private Output

As discussed above, we use a Cobb-Douglas production function
to represent how labor and capital are combined to produce ocutput.
More labor and more capital result in more output. As the rewards
to labor and capital increase, workers and investors are willing to
increase their respective supplies. - L

(2) The Responsiveness of Labor _

We assume that workers supply labor based on aftertax wage
rates. Specifically, in deciding whether to work one more hour,
workers evaluate how much of the additional wages they can take
home after taxes and inflation. As such, what matters are marginal
tax rates, not average. As discussed above, our examination of his-
torical data suggests that the responsiveness, or elasticity, of labor
supply is between 0.2 and 0.4. We have used 0.2 for this study,
that is, a 10 percent increase (decrease) in the aftertax wage rate
will increase labor supply by 2 percent.

(3) The Responsiveness of Investment

We assume that investors supply capital based upon the long-
run, normal return paid to owners of ‘capital after inflation, re-
placement costs and taxes. Again it is tax rates at the margin that
matter. - SRS '

We find that the real aftertax return to capital has been ex-
tremely stable, averaging 3.7 percent from 1954 through 1994 with
a standard deviation of 0.5 percent. [See Figure 1.] More impor-
tant, this stability has remained despite many substantial changes
in investment tax rules. Although tax increases (decreases) tempo-
rarily caused the real aftertax return on capital to increase (de-
crease), adjustments in the stock of capital brought the rate of re-
turn back to its average level within five years. In short, the supply
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of capital behaves as if it is infinitely elastic over a period of 5 to
10 years.
* A constant real aftertax return to capital implies that adjust-
ments to the stock of capital occur through increases in domestic
saving and through adjustments in the placement of capital world-
wide. Experience of the last 45 years shows that a 10 percent in-
crease in the real aftertax return to capital will produce a similar
increase in domestic saving. The reverse is true for a decrease in
aftertax return. [See Figure 2.] : : e
Because internal saving is not sufficient to drive the aftertax re-
turn back to equilibrium’ within the observed adjustment period,
the remainder must come from changes in international capital
flows. Specifically, increases (decreases) in the real aftertax return
result in less (more) investment abroad. .
More generally, an increase in the rate of return to an asset due
to lower taxes on capital in the United States is shared with all
other investments even if they are not directly affected by the tax
change. For example, suppose there is a tax cut for U.S. citizens
who own physical assets in the United States. As they rearrange
their portfolios to take advantage of the increased returns on the
newly-favored assets, the rate of return on other assets which they
liquidate also will increase, making them attractive to investors
who can not directly take advantage of the tax change. In other
words, a tax change that initially appears limited to the U.S. is in
reality shared worldwide. Absent this linkage the real aftertax re-
turn to capital would not exhibit the constancy that it has. .
Clearly, changes in the ownership mix of capital sited in U.8. has
implications for tax collections., Adjustments from abroad, which in-
volve changes in factor payments to foreigners, would be incor-
porated into U.S. tax bases. Increases in foreign ownership, for ex-
ample, would lower the portion of dividends paid to U.S. citizens.
However, these changes would be small in comparison to the in-
crease in tax bases resulting from the higher growth due to more
foreign investment inthe U.S. = =~ = T '
(4) Other Assumptions T T T _
Our model assumes that monetary policy determines the genéral
price level. Simulations done with the model assume that the Fed-
eral Reserve will undertake whatever policies are necessary: to
maintain prices at their baseline levels. While alternative assump-
tions as to the behavior of the Federal Reserve could be incor-
porated, this is not normally done by official estimators because -
their purpose is to allow policy makers to decide among competing "
tax proposals, Guessing the future of course of monetary policy as
a function of alternative tax policies is simply an added complica-

tion. We have f_ollq_wed_ the normal practice. &
I1. Model Simulation Results

-We used the Fiscal Associates Model to simulate the economic ef.
fects of the following two proposals:
(1) a flat, unified income tax which brings individual and

corporate marginal income tax rates to the same level and

eliminates the double taxation of corporate dividends, and



194

77 - (2) a savings-neutral flat tax which allows expensing for
business investment. : .
Tables at the end of the paper show baseline levels of 30 key eco-
nomic measures such GDP, stock of capital, hours worked and per-
sonal saving under present law for selected years between 1997
and 2010. The tables also show the levels and differences and per-
cent changes from the baseline for three simulations: a savings-
neutral flat tax with an open economy; a flat, unified income tax
with an open economy and a flat unified income tax with a closed
economy. More is said below about the third simulation.

We find that both proposals would boost gross domestic product
significantly. The savings-neutral flat tax would increase GDP al-
most 17 percent over the baseline in 2010, the fourteenth year of
the simulation. The unified income tax with an open economy
would increase GDP over 15 percent in 2010. ‘ o

The tax rates necessary to bring revenues into balance on a dy-
narnic basis would be nearly 17 percent for the neutral tax and 15
percent for the unified income tax. oo

‘A better than 23 percent increase in the real, aftertax wage rate
under both proposals would increase hours worked by 4.3 percent
%)n 2010. This result implies a long-run labor supply elasticity of

While more jobs and higher wages explain most of the boost in
GDP, the total stock of U.S. capital would increase substantially.
Under the unified income tax with an open economy the stock of
capital would be 28 percent greater than the baseline in 2010 and
35 percent greater under the neutral, flat tax. These increases in
capital formation are due to an immediate increase in the real
aftertax return to capital of 55 percent in the case of the unified
income tax and over 70 percent in the case of the neutral flat tax.
The adjustment in the stock of capital would bring the real aftertax
return almost back to its long-run value by the year 2010.

The simulations hold state and local governments harmless from
the effects of federal changes. That is, state and local expenditures
and tax revenues are kept at their baseline levels. Extra state and
local revenues resulting from higher growth are assumed to be re-
turned to taxpayers through measures such as rebates that would
in themselves have no growth effects, If these extra revenues from
higher growth were used to reduce marginal state and local mar-
ginal tax rates, the increase in GDP growth nationwide would have
been one-sixth higher. : ‘ R

As discussed in the previous section, our model assumes an open
economy. That is, international capital flows help maintain a stable
rate of return to capital. Because our model results rely heavily on
this assumption, we were asked to éxplore the effect of closing the
borders to foreign investment. Under this structure, changes in the
stock of capital would come about solely through changes in domes-
tic saving.“Closing the economy” reduced growth effects by over
half. In the case of the unified income tax, GDP would increase by
6.7 percent versus 15.4 percent iinder an open economy in the year
2010. Hours worked would increase by 2.3 percent versus 4.3 per-
cent, and the stock capital would be 8 percent higher versus 28
percent. However, the less robust adjustment in the stock of capital
implies that the real aftertax return would remain 1.5 percentage
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urteen years after the tax change.

IIL. Evaluating the Model’s Strengthsa;ld“};;aknesses fof
Use in Revenue Estimation

Foints higher than its baseline value, or three standard deviations,
0

Official revenue estimates generally compare tax revenue for the
next seven to ten years under present law and a proposed tax
change. Our model is set up to produce the same type of results.
It is designed to work off baseline (that is, present law) economic
and revenue forecasts. Model simulations estimate changes in the
baseline economy and revenues that would occur beginning in the
year of the tax change. Model estimates reflect short-run adjust-
ments in key economic variables (labor and capital) based on his-
torical patterns. Short-run adjustments eventually settle down to
long-run equilibrium values generally within ten to fifteen years.

Our model contains rich detail on taxes. An individual tax model,
similar to that used by Treasury and the Joint Committee on Tax-
ation, provides information on marginal tax rates by income source.
Marginal tax rates on capital are derived from information on the
tax treatment of over 4,000 types of capital assets. And, the model
can easily be adapted to incorporate additional tax information if
necessary. As a result, the model can handle tax proposals that are
fairly specific, although the economic effects of ones with small rev-
enue effects may not show up in today’s $7.5 trillion economy.

Because detailed information on marginal tax rates is an integral
part of the model, it can discriminate among different tax propos-
als. For example, simulation results would be very different for a
proposed $100 billion tax cut if that cut were to occur through an
increase in the personal exemption versus an across-the-eut in in-
come {ax rates versus a reduction in tax depreciation lives.

As discussed earlier, assumptions of any model are key to deter-
mining results. The assumptions we use are based on economic the-
ory and historical evidence. Parameter values used in the model
have been estimated from data over the last four decades. How-
ever, the model can be adjusted to reflect different assumptions as
was done in the previous section by assuming that the U.S. econ-
omy was closed rather than open to international capital flows.

In sum, we believe that this approach offers the possibility for in-
corporating dynamic effects of tax policy changes into the routine
practice of official revenue estimation.



Figure 1

Real Aftertax Rate of Return to Capital
Evaluated at the Margin
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Fiscal Associates, Ine. Summary Model Results—Flat Tax vs. Baseline Forecast

1997 1998 1999 T 2000 2005 2010
1 Gross Domestic Product ($1987)
AlLEITIALIVE rvviviisirsreeererniiteremmnssnsrrresanassssreearenssssnaes 6,376.8 6,815.7 7,132.0 7,268.6 8.400.5 9,548.5
Present Law .. 59177 6,066.2 6,218.6 6,374.4 7,214.9 8,165.6
DifFETEIICE vveneeenrmsersnrerrrsansrmeserritstnmmnantsosssnmnashssiossans 459.1 © 7494 913.4 894.1 1,185.6 1,382.9
Percent leference ................................................. 7.8 12.4 14.7 14.0 16.4 16.9
2 Consumption ($1987) -
AETTIALIVE 1orerrrirrrrereeseisisisersamssssrsrssnsasssstsarnsnsasises 4,283 .4 4,610,6 4,829.8 4,940.6 5,607.3 6,327.0
Present Law . 3,924.2 4,024.8 4,132.1 4,244,1 4,869.1 5,568.8
Difference .....covnenee - 350.2 585.8 697.7 696.5 738.2 758.2
Percent DEference ....uveresonmnsssensresceisnenes 9.2 14.6 16.2 16.4 15.2 13.6
4 Net Exports ($1987) . -
Alternative .. - (673.2) {542.8) (505.2) (397.3) (192.8) 20.6
Present Law .. (17.1) (11.5) (7.1 (5.2) (0.7) (0.1)
Difference .......cveeene. e (656.1) (531.3) (497.5) (392.1) (191.9) 20.6
Percent DIifference ...t s 3835 4630 6464 7598 27412 21734
5 Government Purchases ($1987)
ALLEITIALIVE ceeeririsisisesrsrrereeecssessssaisnsssrssssentsessnsssanse 998.7 1,016.9 1,038.1 1,058.4 1,166.7 1,286.9
Present Law . 998.7 1,016.9 1,038.1 1,058.4 1,166.7 1,286.9
Difference .......... (0.0} (0.0) 0.0 0.0 (0.0) 0.0
Percent leference 0.0 0.0 0.0 0.0 0.0 0.0
6 Gross private Domestic Investment ($1987)
Alternative . 1,767.9 1,730.9 1,769.3 1,666.9 1,819.1 19139
Present Law 1,011.9 1,036.0 1,056.2 1,077.1 1,179.7 1,309.9
Difference ......ccceanens 756.0 694.9 713.1 589.8 639.4 604.0
Percent DIffEreNce .uoeveececcisiiieercrmamsrrsesmssssssssisnns 4.9 67.1 67.5 54.8 54.2 46.1
7 Total Stock Of Capltal ($1987)
Alternative .. - 18,036 19,310 20,645 21,586 26,124 29,153
Present Law 16,748 17,101 17,456 17,813 19,608 21,583
Difference .....ccoovvues- 1,287 2,208 3,089 3,713 6,516 7,670
Percent DIffErence .........cccovcnirmmerenssssrarinssmsininne 7.7 12.9 17.7 21.2 33.2 35.1
8 Capital Consumption Allowances ($1987)
AlLBINIALIVE ceeeeeireerrrssssssssrecmssisaass it eneae e st bansasas 790.1 895.3 1,011.3 1,133.1 1,727.1 2,340.4
Present Law .. 790.1 833.1 878.3 924.6 1 174.6 1,488.5
Difference .. 0.0 62.2 133.0 208.5 552 5 851.9
Percent leference 0.0 7.5 151 22.5 47.0 57.2




9 Residential Investment ($1987)

Alternative .......
Present Law
Difference .. " ieresmrsereerrens
Percent Dlﬁ'erence .................................................

10 Residential Capltal Stock ($1987)

Alternative

Present Law
Difference .. :
Percent D:ﬁ'erence .................................................

1 Residential CCA ($1987)

12

13

14

15

17

Alternative
Present Law
Difference ...........
Percent leference ......
Total Hours Worked
Alternative ...
Present Law
Difference ..
Percent D:ﬂ'erence .................................................
Real Aftertax Wage Rate

Alternative. "
Present Law ..o
Difference ..
Percent Dlﬁ‘erence .................................................
Real Pretax Wage Rate .
AREINALIVE ..ottt

DIFOreNCe ..cceeemrreernrseereesmesmeersseemsses oo,
Percent Dlﬂ'erence .................................................
Real Aftertax Return to Capital (Percent)

ATERINALIVE .ot enns oo osseesen

Difference ..
Percent Difference .................................................
Private GDP Deﬂator (Price Level)

Alternative .,
Present Law . "
Dlﬂ‘ereuce ...........................................

478.1
2967
1814
61.2
6,689
6,088
99

1485
138.5

T10.0

7.2

2563.4
2383
15.1
6.3

$11.97
$10.12
$1.85
18.3

$17.99
$16.75
$1.25
7.4

5.56
- 8.52

2.03.

518

v 1,397
1397
= 0,000 -

0.0

404.8
3025
102.3

33.8

6,947
6,254

111

156.4
142.3

14.0
" 9.8

252.9
2419
11.0
46

$12.18
$10.24
$1.94
19.0

$18.42
$16.91
$1.50
8.9

5.09

158
45.1

- 1433

1,433

- 0.000 .-

0.0

406.0
"331.1
74.9
226

8,159
7,099
-1,060

14.9

'185.3
-161.9

145

272.1
261.1
11.0
4.2

$13.19
$10.81
$2.38
22.0

$19.91
$17.77
$2.14
12,0

4.18
3.57

169

* 1.628

1.628

0.0

127'

3.92

©.1.850

~1.850
0.000
0.0



. Fiscal Associates, Inc. Summary Model Results—Flat Tax vs. Baseline Forecast—Continued

1997 1998 1999 2000 2005 2010
18 Government Debt i
AMEINALIVE ooeeetiivieeanerresessssssnsssssrsesssssssmssesnaes 3,625 3,853 4,099 4,369 6,295 0,216
Present Law .. irereeenrenssnenes 3,625 3,853 4,099 4,369 6,295 9,216
DHITELENCE 1reveeervenerrecrsermrsnssstorsesssssssstassnssassssssscoston 0 0 0 0 0 (0)
Percent Difference 0.0 0.0 0.0 6.0 0.0 0.0
19 Federal Surplus or Deficit {— ), ) .
Alternative ......ccoiinns reeeraraises (190.2) (189.3) (203.4) (221.4) (365.8) (545.2)
Present Law .. “ retrvarreeetasen (190.2) (189.3) (203.4) (221.4) (365.8) (545.2)
Difference .. . reeeeesssesrneanns .0 0.0 0.0 0.0) (0.0) (0.0}
Percent Difforence .. 0.0 0.0 0.0 0.0 0.0 0.0
20 Net Federal Interest Paid ‘ -
Alternative .......civveens 255.3 263.6 277.0 293.4 3917 522.9
Present LAW ..cccoreeosivnnivamnnronnines 255.3 263.6 277.0. 293.4 391.7. 522.9
Difference .... . 0.0 0.0 0.0 0.0 0.0 (0.0)
Percent Difference 0.0 0.0 0 0; 0.0 0.0 0.0
21 New Federal Income Tax Base : : o
NEW BASE crveiiiirriissrereesensssssse st senesessss s gssasaansaneee 3,288.6 3,419.0 3,660.6 3,529.1 3,.874.7 4,374.5
Revenue ........... resrevrene s '586.8 577.6 5811 598.3 645.4 730.0
23 Labor Compensatmn :
Alternative ... 5,406.2 5,925.6 6,366.1: 6,674.4 8,822.8 11,439.6
Present Law .. 5, 1035.4 5,297.3 5,572.9 5,862.5 7,566.2. 9,739.1
Difference .. 369.8 628.4 793.3° 8119 1,267.6 1,700.6:
Percent leference 73 11.9 14.2 13.8 16.8 17.5
24 Federal Government Receipts less Con- )
tributions for Social Insurance
Alternative ......... rerv e 937.9 961.3 999.8 1,054.5 1,310.6. 1,684.3
Present Law .. 9826 1,036.7 1,095.0 1,152 0 1,462.6 1,888.1
Difference .. (44.6) (75.4) (95.2) (97.5) (152 0 (203.8)
Percent Dxﬁ‘erence ..... -4.5 -71.3 8.7 -8.5 -104 -10.8
25 Federal Contributions for Social Insurance : i : ‘
Alternative . 690.2 756.7 812.9 852.3 1,126.6 1,460.8;
Present LAW wovrovmmrereereee e seemmesssserenemasssssss 643.0 676.4 711.6 748.6 964.8 1,243.6:
DAFFETEIICE .o.ocverieeresesiirieenersssssnsrisrarassssessesssesessiasse 47.2 80.2 101.3 103.7 161.9 2172
Percent Difference . 7.3 11.9 14.2 13.8 16.8 175

002



26 New Federal Income Tax Rate
Rate (percent) ......

27 Net receipts of factor income

Alternative ..

Present Law .,

DIfference ... vcoeerenmeecreceernaesnens

28 Net foreign investment ($1987)
- Alternative .

- Present Law

Difference ..

Percent Difference .

29 Gross Prwate Savings ($I987)
* Alternative ..

Present Law ...

" Difference

: Percent Difference

30 Personal Saving ($1987)
- Alternative .,

T Present LEW ...

. Difference ..

* Percent Difference ..

17.84

(10.0)
(10.0
0.0
0

(711.6)
(65.5)

(656.1)

. 1182

1,175.0
1,075.1
99.9
2.3

456.0
323.4
132.6

410

16.88

{38.5)
(10.3)
(28.3)
. 275

(610.0)
(50.5)

(659.5)
1108

1,239.7
1,104.3
135.3
12.3

435.9
320.0
106.9

325

16.32

(62.9}

(10.5)

(52.4)
498

(697.2)
(47.3)

(549.8)
1161

1,297.4
1,134.2
163.3
14.4

420.4
334.8
855

25.5

16.95

(86.8)

(10.8)

(76.1)
706

(513.7)
(45.5)

{468.2)
1030

1,287.4
1,165.3
121.6
10.4

347.1

’ 3428
4.2

12

16.66

(189.8)
(12.1)

7.7
1464

(414.0)

(44.4)

(369.6)
832

16089
1,339.1
269.8
20.1

402.9

414.7
(11.8)

-2.8

16.69

(246.4)
(13.7)

(232.7)
1703

(259.8)

(47,7

(212:1)
445

1,927.6
1,535.6
382.0
25.5

'518.6
499.1
- 195

3.9

102



Fiscal Associates, Inc. Summary Model Results—Flat Unified Income Tax vs. Baseline Forecast

1997 1998 1999 2000 2005 2010
1 Gross Domestie Product ($198'7) .
Alternative ........... 6,268.9 6,669.7 6,970.7 7,134.1 8,268.7 04264
Present Law 5,917.7 6,066.2 6,218.6 6,374.4 72149 8,165.6
Difference .....cccenn. 3513 603.5 752.1 759.6 1,053.8 1,260.8
Percent DIfference .....oouiermersinmmmemisims e 59 9.9 12.1 1.9 14.6 154
2 Consumption ($1987)
ALLETTIAIVE 11ecivisirsrenermsssrsrnsr et b sssansaresss srtansass 4,069.6 4,425.9 4,683.1 4,804.3 5,533.3 6,290.4
Present Law .. 3,924.2 4,024.8 4,132,1 4,244.1 4869.1 5,568.8
DITEIBNEE 1everrrreeersaoeasssiemmrsassnmsenssnsesssssesssnssssistans 135.4 401.1 561.0 560.2 664.2 7216
Percent DIfErence ...oimeimrsrinssiemiarasnneanasss 35 10.0 13.3 13.2 13.6 130
4 Nei Exports ($1987)
Alternative .. revereeeib e senraaensbers (204.4) (475.9) (408.3) (299.7) (176.6) (1.1
Present Law .. eeeeremestsatatstsanrabsa st rs (17.1) {11.5) (7.7) (6.2) (0.7} (0.1).
Difference ....cconen evenes R (187.2) (464.5) (400.6) (294.5) (175.9) (1.0
Percent leference ................................................. 1094 4048 5206 5707 25116 1039 . l‘g '
5 Government Purchases ($198'7) ]
AETNALIVE .ovvveieesrerareseremrsssiisesemnrmsisibsssaragesasssssanns 998.7 1,016.9 1,038.1 1,058.4 1,166.7 1,286.9
Present Law . . JRRROTN . 998.7 1,016.9 1,038.1 1,058.4 1,166.7 1,286.9,
Difference .. cererrriren 0.0 (0.0) 0.0 0.0 0.0 .00
Percent Difference .. 0.0 0.0 0.0. 0.0 0.0 ’0.0;
6 Gross Private Domestic ‘Investment ($1987 y )
ANEINALIVE ooirivirrrersreessssisrsrsnmessstrasssannsesasssasnansssnes 1,415.0 1,702.9 1,657.9 1,571.1 1,745.2 1,850:.1
Present Law . . 1,011.9 1,086.0 1,056.2 1,077.1 1,179.7 1, 309.9
Difference .......cmmmeecseses Leriseenensssanesrenns 403.1 666.9 6017 494.0 565.5 '540., 2
Percent Difference . 39.8 64.4 57.0 45.9 47.9 41.2]
7 Total Stock Of Capltal ($1987) o ' .
Alternative ... 17,258 18,451 19,649 20,457 24,661 27,685
Present Law 16,748 17,101 17,466 17,813 19,608 21,583
Difference .....coicnenne 510 1, ‘349 2,093 2,644 5,053 6,101
Percent Difference .. 3.0 7.9 12.0 14.8 25.8 28.3,
8§ Capital Consumptlon ‘Allowances ($1987) .
Alternative .. " 760.1 877.8 9811 1,089.1 1,630.1 22114
Present Law 790.1 833.1 878.3 924.6 1,174.6 1,488.5
Difference .............. (0.0} 44.7 102.8 164.4 455.5 722.9
Percent DUTEreNce ....ccvreermieemmsinssreremsssssssssenens 0.0 5.4 11.7 17.8 38.8 48.6



9 Residential Investment ($1987)
Alternative .,
Present Law ..
le‘ference ...............

10 Residential Capltal Stock ($I987)

Alternative ..

Present Law .
Dlﬂ‘erence ................

11 Residential CCA ($1987)
ANCIRALIVE cooeeeeerirrrr s
Present Law ..
Difference ................ "
) Percent DIfErence .....u.oorsoononon
12 Total hours worked
Alternative .................... .

DifFErence .......cecurumumnsinicmmsenseessessosossesoens

Percent Dlﬁ'erence
13 Real Aftertax Wage Rate

ARCITALIVE 1ot

Present Law .....

DIFOrence .. ioeensieeceeseemeeee oo

Percent Dlﬁ'erence .................................................
14 Real Pretax Wage Rate

Alternative

15 Real Aftertax Retu

Difference ..............
Percent Difference .......o.oovvevrevevn.oo
17 Private GDP Deflator (Price Levei)
ARGITIALIVE ...vvorverceecectrsrereee st
Present Law ..
Difference ...............
Percent Difference ....

38.8

1.433
1.433

0.000-

0.0

409.1
3311
8.0
23.5

7,990
7,099
801
126

181.2

. 1619

©19.3
119

. 272,0

2611
10.9
42

$13.12

" $10.81

$2.31
21.3
$19.58
$17.77

_$180

16.1

415
3.57
0.58
. 1681

1.628
1.628
0.000

0.0

406.2

- 3675

38.6
10.5

9,012
8,024

12.3
205.7

o 1831

12.3

-204.8
2820
12.2
4.3

$13.90
$11.26
$2.64
23.4

$20.70
$18.66
$2.04
10.9

3.92
3.60
0.32

. 88

1850
1.850

- 0.000-

0.0

€028



Fiscal Associates, Inc. Summary Model Results—Flat Unified Income Tax vs. Baseline Forecasb—

Continued
1997 1998 . 1999 2000 2005 2010
18 Government Debt
AIEITIATIVE voverrmesiereinreeeamemmnessisemsssasesrssmrmsssnssesssnenss 3,626 3,853 4,099 4,369 6,295 9,216
. Pregent Law 3,625 3,853 4,099 4,369 6,205 9,216
Difference .. . 0 )] 0 0 0 0.
Percent D1f‘ference ............................ 0.0 0.0 0.0 0.0 0.0 0.0
19 Federal Surplus or Defi 1 ( - ‘
ALBIDIBEIVE v eemsirisarivrecssoneiiesmsnstssiansansmsssssssssssasasas (190.2) (189.2) (203.4) (221.4) (365.8) (545.2}
Present Law .. (190.2) (189.3) (203.4) (221.4) (365.8) {545.2)
Difference .. (0.0} 0.0 0.0) 0.0 0.0 0.0)
Percent Dxfference eieseemsareresessemnanseneens 0.0 0.0 0.0 0. 0 0.0 0.0
20 Net Federal Interest Pald .
Alternative .. . 255.3 263.6 277.0 203.4 301.7 522.9
Present Law .. 265.3 263.6 277.0 293.4 3917 522.9 .
DIfference .o.oeeseres : 0.0 0.0 (0.0) 0.0 0.0 00 B
Percent Difference .. 0.0 0.0 0.0 0.0 0.0 0.0 &
21 New Federal Income Tax Base ‘
NEW BAGE ovveeevsrereeserrssseinessstsssmsasrssstssnmsany s issans 3,282.6 3,527.0 3,714.1 3,7778 4,286.6 49274
REVEIILIE cvveeeerssessresessinsnsnsscsssasenmsissmssssasassaisssiiass 597.9 582.6 597.6 612.7 660.2 7440
23 Labor Compensation : .
Alternative .. 5,315.1 5,793.6 6,216.3 6,542.0 8,668.6 11,271.8
Present Law .. 5,035.4 5,297.3 5, '572.9 5,862.5 7,555.2 9,739.1
Difference ...couveeeeeene 279.6 496.4 '§43.4 679.4 1,113.4 1,532.8
Percent DiffETenCe ...oovriremmssiiermsneimiinemmsee i 5.6 9.4 115 116 14.7 15.7
24 Federal Government Receipts less Con- .
tributions for Social Insurance . : '
ALEITIALIVE coveverreriiienssersrnsmrsssesrsrmenmnisssastssgensasssian 9493 977.3 1,017.9 1,070.5 1,329.2 1,704.4
Present Law .. 982.6 . 1,036.7 1,095.0 1,152.0 1,462.6 1,888.1
Difference .. s (33.3) {59.4) (77.1 (81.4) (133.4) 183.7)
Percent THETOLONEE +oveerreerseeseensosaesssresnssesacsrssssssesiass -34 -5.7 —-7.0 -7.1 -9.1 —9.7
25 Federal Contrlbutlons for Social Insurance : i
Alternative .. 6787 739.8 793.8 835.4 1,106.9 1,439.4
Present Law .. 643.0 676.4 7116 748.6 964.8 1,243.6
Difference .. . 369 63.4 82.2 86.8 142.2 1956.7
Percent leference eeresseaareesnnaare e 5.6 9.4 11.5 116 14.7 159



26 New Federal Income Tax Rate

Rate (Percent) ...........c.ovreccimeemesensrineesssssenenn.
27 Net receipts of factor income

AlTnAtive ooiccrieeeee e e

DIffErence ....covvceeeccovcneececisereee s v
Percent Dafference .................................................
28 Net Foreign Investment ($1987)
Alternative ..cooeiiiuereacn.,
Present Law ..............
Difference .. fidar .
Percent leference Ee et onneraaeae s s st aste e s s berane
29 Gross Prlvate Savmgs ($1987) -
Alternative .. taeenaein
Present Law
Difference ..
" Percent- leference
30 Personal Savmg ($1987) )
Alternative .. rereredarresisieas
Present Law . B PO OO ST
Difference ..
Percent Dxﬂ'erence

18.22

(10.0)
(10.0)
0.0
0

(242.8)
(55.5)
(187.2)
337

1,290.9 -

1,075.1
215.9
20.1

5246
3234
2012

62.2

16.80 -
(18.3) -

(10.3)
8.1)
78

(523.0)

(50.5)

(4725)
936

1,9986 -

1,104.3
194.3

176

469.6;: -

- 329.0: .
140.6°, .
42.7: -

16.09

(38.9}

(10.5)

(28.4)
270

(476.4)

(47.3)

(429.00
806

1,306.8
1,134.2
172.7
15.2

413.9
334.8
79.0
23.6

16.22

(B7.7)

(10.8)

46.9)
435

(386.9)

(45.5)
(341.4)
751

1,318.3
1,165.8
152.5
131

370.1
3428
213
8.0

":15.40

(137.6)
C (12,1
(125.5)

1034

(345.8)

(44.4)

(301.4)
678

1,603.2
1,339.1
264.1
197

-414.7
414.7

0.1
0.0

15,10

{184.3}
(13.7)

(170.6)
1249

(219.3}
(47.7)
(171.6)

360

1,904.2
1,635.6
368.6
24.0

517.5

- 499.1
184
3.7

902



Fiscal Associates, Inc

. Summary Model Results—Flat Unified Income Tax vs. Baseline Forecast, Closed

Economy
1997 1998 1999 2000 2005 2010
1 Gross Domestic

Product ($1987)

Alternative ............ 6,204.2 6,446.8 6,640.7 6,750.4 7,635.0 8,708.7

Present Law ......... 5,917.7 6,066.2 6,218.6 6,374.4 7.214.9 8,165.6

Difference .....cceeeres 286.5 380.6 4221 376.0 420.1 543.1

Percent Difference 4.8 6.3 6.8 5.9 5.8 6.7
2 Consumption

($1987)

Alternative ............ 3,999.3 4,229.6 4,397.9 4,489.6 5,112.8 5,898.4

Present Law .......... 3,924.2 4,024.8 4,132.1 4,244.1 4,869.1 5,568.8

Difference ......... 75.0 204.8 265.8 245.5 243.7 329.5

Percent Différence 1.9 5.1 6.4 5.8 5.0 5.9
4 Net Exports '

($1987) ' :
Alternative .....ccee. (17.1) (11.5) 7.7) (5.2) 0.7 - 0.1
Present Law .......... (17.1) (11.5) {(1.7) (5.2) 0.7 0.1)
Difference .....cccoeeu. (0.0} (0.0) (0.0) (0.0) (0.0} (0.0)
Percent Difference 0 0 0 o - 0 - 2

5 Government Pur- ' '
chases ($1987) ‘

- Alternative ...... - 998.7 1,016.9 1,038.1 1,058.4 1,166.7 1,286.9
Present Law .......... 098.7 1,016.9 1,038.1 1,058.4 1,166.7 1,286.9
Difference .......coeenee 0.0 (0.0) 0.0 0.0 0.0 0.0
Percent Difference 0.0 0.0 0.0 0.0 0.0 0.0

el
f=4
Lo



6 Gross Private Do-
mestic Investment
($1987)

Alternative ............
Present Law ..........
Difference ..............
Percent Difference

7 Total Stock Of
Capital ($1987)

Alternative ............
Present Law ..........

Difference .............. :

Percent Difference
" 8 Capital Consump-
tion Allowances
($1987)
Alternative ...........
Present Law ..........
Difference ..............
Percent Difference
9 Residential Invest-
ment ($1987)
Alternative ............
Present Law ..........
Difference ..............
Percent Difference
10 Residential Cap-
ital Stock ($I987}
Alternative ............
Present Law ..........
Difference ..............
Percent Difference

1,223.4
1,011.9
211.5
209

17,000,
16,748’
252
15

790.1
790.1

(0.0
0.0

2313

283.1
(561.8)
—18.3

5,707 - -

5,763

- 1.0

1,211.8
1,036.0
175.7
17.0

17,529
17,101
428
2.5

865.6
833.1
32.6
3.9

296.5
291.0
55
1.9

5,873

. 5.925
. (52)

-0.9

1,212.5
1,056.2
156.3
14.8

18,042
17,456
© 586
3.4

933.1
878.3
54.8
6.2

284.5

296.7

(12.2)
—4.1

6,025
- 6,088
L (64)
=10

1,207.6
1,077.1.
130.5
121

18,512
17,813,
700
3.9

1,001.9
924.6/
7.3
8.4

268.2:
302.5
(34.4)

—-114

6,157

6,254
(97)

—-15

1,356.2

1,179.7

i76.5
15.0

20,757
19,608
1,149
5.9

1,326.5

1,174.6
151.9
12.9

347.9,
3311
16.7
5.1

6 981
7 099.

. (118) .
1.7

15235
1309.9°

213.6

16.3

23,288,
21,583
1,704
7.9

1,707. 0}
1,488.5

2185
14.7

402.5:
367.5:

35.0

9.5.

8,074 -
8,024
. 80,
0.6

408



Fiscal Associates, Inc. Summary Model Resulis—Flat Unified Income Tax vs. Baseline Forecast, Closed
Economy—Continued

1997 1998 1999 2000 20056 2010
11 Residential CCA
($1987)
Alternative ............ 131.0 1334 137.3 140.8 158.5 183.3
Present Law .......... 131.0 134.7 138.5 142.8 161.9 183.1
Difference .............. (0.0 1.3 (1.2) (1.5) (3.3) 0.2
Percent Difference 0.0 -1.0 -0.9 -1.1 -2.1 0.1
12 Total Hours '
Worked
Alternative ............ 232.4 242.6 247.1 246.9 266.1 288.5
Present Law .......... 231.2 234.7 238.3 2419 261.1 282.0
Difference .....c.cceeens 1.2 7.9 3.8 5.0 5.0 6.4
Percent Difference 0.5 3.4 3.7 2.1 1.9 2.3
13 Real Aftertax
Wage Rate
Alternative ............ $10.81 $10.92 $11.06 $11.25 $11.87 $12.58
Present Law .......... $9.55 $10.06 $10.12 $10.24 $10.81 $11.26
Difference ........ce.... $1.26 $0.86 $0.94 $1.01 $1.06 $1.31
Percent Difference 13.2 8.6 9.3 9.9 9.8 11.7
14 Real Pretax Wage :
Rate :
Alternative ............ $17.07 $16.98 $17.19 $17.52 $18.46 $19.46
Present Law ......... $16.42 $16.58 $16.75 $16.91 $17.77 $18.66
‘Difference ..occcceeee. $0.65 $0.40 $0.44 $0.60 $0.68 $0.80

‘Percent Difference 4,0 2.4 2.6 3.6 3.8 4.3

803



15 Real Aftertax Re-
turn to Capital
(Percent)

Alternative ............ '

Present Law ..........
Difference .............
Percent Dlﬂ"erence
17 Private GDP
Deflator (Price
Level)
Alternative ............
Present Law ..........
Difference ..............
Percent Difference

18 Government Debt _

Alternative ............
Present Law ..........
Difference ..............
Percent Difference
19 Federal Surplus
or Deficit (-),.
AHernative ............
Present Law ..........
Difference ..............
Percent Difference
20 Net Federal In-
terest Paid

Alternative ............ :

Present Law ..........
Difference ..............
Percent Difference

5.42
3.48
1.93
55.6

1.327

1.327
0.000
6.0

3,625

3,625

(0)
0.0

(190.2)

(190.2)
0.0
0.0

255.3
255.3

00 .
0.0

5.47
3.52
1.94
55.1

1.361:
1361
0.000

0.0

3,853
3,853
(0)

0.0

(189.3)

(189.3)
0.0
0.0

263.6 .
- 263.6. .
0.0,

0.0

3.52
1.89

- 1.397;
1.397
0.000

0.0

4,099

4,099;‘

o (0)
+ 0.0

(203.4)

(203.4)
0.0
0.0

- 277.0
2770
- 0.0 .
0.0

5.21
3.51
170
48.4

- 1.433:
1.433
0.000

0.0

4,368 .

4 ,369;
(O)

(221.4)
(221.4)
0.0

0.0

293.4 - -
© 293.4
- 0.0)

0.0

507
3.57
1.50
42.0

1.628:
1.628
0.000

0.00

6,205
6 295
(0)

(365.7)

(365.8)
0.1
0.0

- 3917

3917

{0.0)

0.0

' 5.08

3.60
1.47
408

"1.850

1.850
0.000
0.0

9216 S
9’216 ©

0.0

(545.1)

(545.2)
0.0
0.0

5229

522.9
(0.0)
0.0



Fiscal Associates, Inc. Summary Model Results—Flat Unified Income Tax vs. Baseline Forecast, Closed
' Economy—Continued

1997 1998 1999 2000 2005 2010
21 New Federal In-
come Tax Base .
New Base ....occeceenns 3,236.4 3,369.5 3,489.8 3,528.6 3,946.2 4583.1
Revenue .....ccceeeene. 604.1 613.7 629.3 - 650.0 723.8 817.1
23 Labor Compensa-
tion
Alternative ............ 5,263.5 © 5,608.7 5,931.0 6,196.8 7,996.1 10,387.7
Present Law .......... 5,035.4 5,297.3 5,572.9 5,862.5 7,655.2 9,739.1
Difference ........ceeet 228.1 3115 358.1 334 3 440.9 643.6
Percent Difference 4.5 5.9 6.4 5.7 5.8 C 8.7
24 Federal Govern-
meni Receipis less
Contributions for
Social Insurance : cL . .
Alternative .....c.cc... 955.6 999.6 1,052.3 1,112.0 1,409.9 1,810.5
Present Law .......... 982.6 1,086.7 1,095.0 1,152.0 1,462.6 1,888.1
‘Percent Difference (27.0) (37.1) {42.N (39.9) (52.7) (77.7)
Percent Difference -2.7 -3.6 -39 -3.5 - 3.6 -4.1
25 Federal Contribu- :
tions for Social In-
surance : e 5
Alternafive .......onee 672.1 716.2 T787.4 7913 1,021.1 1,326.4
Present Law .......... 643.0 676.4 7116 748.6 964.8 1,243.6
Difference ......ccceen. 29.1 39.8 45.7 42.7 56.3 82.8

Percent Difference 4.5 5.9 6.4 5.7 5.8 6.7

01%



26 Alternative Fed- _ :
eral Income Tax = - - ' o 1
Rate (Percent) ....... - .. 18.66 18.21 : 18.03 . 118.42 18.34. 17.83
27 Net receipts of o, L : o '

factor income S - R S - -
» Alternative ........... S (100 (103 1 @05 (108 (121 (13.7)
Present Law ... - (10.0)7 © (10.3)" (10.5)4 = (10,8 - (12.1) (13.7)
* Difference .............- 00 0.0 0.0y . 0.0): 0.0) (0.0)
- Percent Difference + = = ‘0. =~ 0. 00 0 0
28 ‘Net Foreign In- O S o " &
vestment ($1987) . 7 - o . RT3 T A
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3. Roger E. Brinner*
“Modeling the Macroeconomic Consequences of Tax Policy”

1. Introduction: Summary of Macroeconomic Lessons
Learned Regarding Substituiions of Tax Systems

The modeling and simulation exercises organized by the Joint
Tax Committee have provided some significant insights into the
real challenges and opportunities that will be faced if the current
U.S. personal and corporate income tax structures are replaced by
a consumption-oriented tax system. Our explorations with the DRI
Model, and the contrasts or similarities with results from other
models, suggest several conclusions to us.

Long-run business capital spending would be materially en-
hanced by almost all of the tax change varianis shifting the U.S.
toward a consumption-based tax. The ability to immediately write
off the cost of new plant and equipment against taxable business
income, compared to current provisions allowing only phased depre-
ciation, reduces the effective cost of long-lived investments guite
significantly. In the long run, this encourages more capital-intensive
production and thus higher output per employee. Greater capital in-
tensity implies lower labor intensity, but this does not necessarily
create unemployment because, other things equal, the Federal Re-
serve could choose to promote more rapid growth in total output to
keep labor fully employed. o

Stronger growth and an improved living standard are the explicit
goals of the major tax proposals, but these goals are more difficult
to achieve, or slower fo arrive, than proponents may wish to ac-
knowledge. Although the effective cost of business investment is -
promptly reduced by tax changes—spurring investment—prolonged
weakness in real output due to inflation and transition problems
is likely to reduce the néed for business capacity-—curtailing invest-

ment spending. In the opening one-to-five years of most of the tax
change scenarios, the disincentives of weaker capacity require-
ments tend to exceed the incentives of lower effective costs. Models
that ignore or minimize the transition problems will thus tend to
produce rosier medium-term scenarios because they do not recog-
nize the short-run losses in capital formation that become longer-
lasting losses in national supply potential.

In the very long-run—perhaps 25 years or more—both macro-
economic and general equilibrium models will predict higher cap-
ital per worker and hence higher productivity; robust members of
both classes of models are fundamentally guided by neoclassical
models of investment (with the capital intensity determined by the

relative costs of labor and capital), similar population and hence

*Roger E. Brinner, Ph.D,, Executive. Director and Chief E¢onomist, DRUMcGraw-Fill
: (212) :
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labor force projections, and neoclassical production functions ¢om-
bining capital and labor to define potential output. T
The replacement of income taxation with value-added taxation (in
¢ traditional value-added tax or a flat tax) has the potential to cre-
ate a severe inflation problem as the tax is introduced. In most
variants, the' taxes directly collected from the  producer/employer
rige while the taxes directly collected from the employee/household
fall. To preserve or re-establish thé required return on invested
capital, the producer must pass these new taxes on to consumers
in the form of higher prices or pass the taxes back to employees
in the form of lower pre-tax ‘wages and benefits. If employees do
not immediately agree to pre-tax pay cuts, taking full recognition
of the reduced income tax burden to be borne, then a nasty price-
wage inflation cycle can be ignited. Many “general equilibrium”
models ignore the transition problems, implicitly or explicitly ex-
pecting prompt nominal wage reductions, a pattern that does not
seem consistent with historical responses to income tax changes.
The productivity benefits of greater capital intensity are slow to
arrive, and_cannot offset the immediate inflation pressures of new .
value-added taxes if major wage concession are not forthcoming.
Therefore, the third general observation is that the nation’s central
bank, the Federal Reserve, will probably be challenged to either ac-
cept a much higher price level or to impose higher unemployment
on the economy, or to compromise on an unsatisfactory combination
of both of these negatives. “General equilibrium” models typically
miss or understate this risk because they are not constructed to
deal with short-run price and wage determiination. All consistent
models will eventually converge over five to ten years to a forecast
with the price level tied to the liquidity provided by the central
bank, thus higher inflation or even a higher price level is not a nec-
essary long-run outcome of tax ‘substitution. However, the best
models will clearly identify and quantify the risk of laber market
bargaining failing to produce the required nominal wage conces-
sions unless pressurec? to so ‘by higher unémployment. Such eco-
nomic stagnation will also grossly retard capital formation, delay-
ing or eliminating the growth and productivity benefits potentially
stimulated by more favorable tax treatment of Jong-lived assets. -
The economy will likely be subject to major ivaves of sectoral buy-
ing and selling pressure. A new value-added tax, in the absence of
extraordinary wage concessions; will bring higher prices that are
‘easily predictable in advance by the buying public. If the price. of
any durable good, from an expensive car to a simple box of frozen
food, is expected to rise by 10 or 15% in the riear future to cover
a new tax, then a buy-in-advance mania will be followed by shop-
ping-withdrawal after the tax becomes effective. The American
_public "consistently behaves this way,” waiting for bargains at
Christmas, for department store clothing markdowns, and for spe-
cial auto deals. The effect will be more pronounced with a new tax
“whose price effect and timing are easier to anticipate than current
retail promotions, Few if any of the model$ quantify this shock be-
cause there are few historical parallels of the magnitudes under
consideration here. : g DR
The prices of key assets would change substantially, creating
major windfall gains and losses. As a key example, elimination of
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interest and property tax deductibility for owner-occupied homes
would remove a valuable subsidy that is reflected in the price of
land and, by extension, residences today. This subsidy raises the
market price and quantity consumed, thus its sudden removal
would generate huge windfall losses to current homeowners and
would depress new construction activity. Market interest rafes
would not decline by a sufficient margin to buffer this shock. How-
ever, the use of scarce national savings to fund inflated land prices
is not beneficial to the economy; allocation of these funds to ‘produc-
tive investments would be preferable, but 2 long phase-out of the
current benefit is almost certainly necessary. Prices of financial as-
sets would also be subject to sharp shifts, depending on the exact
formulation of the new taxes, the Federal Reserve responses, and
the outcome of labor market negotiations. The uncertainty sur-
rounding these outcomes, and the volatility of the economy during
any transition, would tend to depress many prices until new trends
emerge. _ o ,

If there is a general theme of concern flowing from the simula-
tions of many, diverse models, it is that a three-to-ten-year transi-
tion period could be quite difficult to predict and equally difficult
to cope with as consumers, home-owners, employees and employers.
A key to these problems is the decentralized economic decision-mak-
ing in our free enterprise economy, coupled with very poor fun-
damental economics education.

As an example of the former class of problems—optimal micro-
economic decisions producing problematic macroeconomic out-
comes—employers and employees do not view individual pay or
pricing actions as material to the overall price level that is the con-
cern of the Federal Reserve. Such micro decisions in response to a
new tax regime will probably not be concerned with the conflict of
individual actions tending to create inflation with the ambitions of
the Federal Reserve to stabilize prices. Therefore, individuals or
businesses facing directly higher taxes will tend promptly to push
up prices, and be unable to obtain or wait for offsetting lower costs
from those obtaining effective tax cuts in a new regime.

'As an example of the latter source of problems and conflict—
weak economics information—the public and our politicians regu-
larly assume that the burden of a tax is borne by the person or en-
terprise from whom the tax is directly collected; it_is widely as-
- sumed that whoever writes the check to the Internal Revenue Serv-
ice “pays” the tax, whereas the ultimate or true bearer of the tax
burden is often quite different. There is little comprehension of how
wages and prices are adjusted to shift taxes onto consumers, share-
holders, or employees. Therefore the debate shaping any new tax
will likely mistakenly focus on how direct tax bills will change for
key income classes and voting groups; very little attention will be
paid to the real income and asset changes that will occur as the
economy settles into a new equilibrium. Very little effort will be
made to inform all citizens so that the transition can be made with
minimal friction, inflation, or unemployment. T

It can be forcefully argued that the major differences in the sim-
ulations for any given model or class of models reflect differences in
assumptions in these key areas. The differences do not relate solely
to whether one model or class of models has better theoretical prop-
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erties with economic agents adhering to logical behavior—all mod-
els assume rational behavior for the most part. The differences are
in their descriptions of human behaviors by individuals and collec-
tive groups. Two focal points are the assumed character of pay ne-
gotiations and the reaction of the Federal Reserve (or general cred-
it costs) to inflation. As a class, “computable general equilibrium”
models tend to assume away many transition problems, somehow
expecting a decentralized economy to have perfect foresight and
avoid conflict. In contrast, the “econometric” models based on prior
historical evidence tend to assume that pay is negotiated on a
largely pre-tax basis for the employee, and that price and wage in-
creases flowing from a shock tend to reverberate until general eco-
nomic stagnation—perhaps intentionally created by the Federal Re-
serve to meet its mandate of pursuing price stability—forces re-
straint. o P

2. Summary of Simulation Results

In general, replacing the current tax system with any of the pro-
posed alternatives eventually leads to higher real output. Unfortu-
nately, under every alternative, the path to this long-run improve-
ment contains a period in which economic performance is worse
than it would be under current law. This section briefly outlines
the reasons for these results. o e

Price, Impacts: According to microeconomic theory, firms™set
prices so that the after-tax price {or the after-tax marginal reve-
nue) of a unit of output equals the after-tax marginal cost of pro-
ducing if.’ Assuming no first-order change in wage rates or fringe
benefits, each alternative tax system raises the after-tax marginal

Under current law, all costs of production are deductible from the
tax base, so the after-tax cost of production is' the pre-tax cost
times one minus the tax rate. Under the unified flat income tax,
non-wage labor costs (such as fringe benefits) are no longer deduct-
ible from the business tax base, so the after-tax cost of using labor
rises. This produces a price inflation shock, unless management
can convince employees to bear this burden by accepting lower pay
or benefits. Under the consumption-based flat tax, the short-run
price effect is similar to that of the unified flat income tax: fringe
benefits are no longer deductible from the tax base, although both
wages and the purchase price of machinery and equipment are de-
ductible. Under a value-added tax, no labor costs can be subtracted
from the tax base, so prices must rise substantially.
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The larger the inflation shock,
the greater is the increase i_n credit costs
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The inflation shocks resulting from the changes in tax regimes
have substantial adverse effects. The Federal Reserve and private
investors will push yields higher across the spectrum of yields. In-
flation’s demonstrably negative impact on credit costs and
consumer attitudes promptly cuts consumer spending on durable
goods. In addition, because housing purchases respond to nominal
as well as real interest rates, a higher inflation rate reduces resi-
dential construction for any given level of real interest rates. These
quickly generate negative accelerator consequences for business
capital spending—overwhelming temporarily the tax-related incen-
tives, R
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The greater the reduction in the effective cost of equipment,
the more rapid is medium-term capital spending growth_‘
1.08
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Supply Effects: In"éach of the alternative tax systems, the ratio
of the after-tax cost of capital to the after-tax cost of labor signifi-
cantly declines. The long-run impact will be a larger capital stock,
and thus higher real output than in the baseline as the econory
converges back toward full employment of its population. The long-
run increase inthe capital/labor ratio is largest iii"the alternative
regimes that permit expensing of plant and equipment: the VAT
“and the consumption-based flat tax. e Lo
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The DRI Model carefully tracks and depreciates investment and
capital stocks by type: autos, computers, other business equipment,
public utility structures, mining and petroleum structures, govern-
ment infrastructure, and other private buildings. In addition, busi-
ness research and development spending is endogenous ‘and treated
as a capital stock that influences total factor productivity.

Investment is the key link between tax policy and long-run per-
formance. The full-employment labor force is little affected by the
change in tax regimes. The labor force, within the DRI macro-econ-
ometric model, is sensitive to: the size of the U.S. adult population,
the availability of jobs, and the after-tax real labor compensation.
The real compensation term equals total compensation less em-
ployee-paid payroll taxes, multiplied by one minus the average
marginal income tax rate and then divided by the chain-weighted
personal consumption price index. The estimated elasticity of the
labor force with respect to real pay is 0.2.

Housing: Real home prices can be expected to drop by the cap-
italized value of lost mortgage interest and property tax deduc-
tions: a 15% decline. (Appendix 3 discusses this price shock in
greater detail.) This generates a major short-run disruption to con-
struction, as the drop in prices creates large windfall Josses for cur-
‘rent homeowners and lenders. Expectations of further declines also
keep some buyers temporarily out of the market. The home price
decline is ameliorated in the VAT tax substitution because all
consumer goods prices have shot up, accomplishing part of the re-
quired real or relative decline in home prices.

In the long run, the desired number of primary homes should be
largely unchanged, although the loss of the huge federal subsidy
for owner-occupied dwellings should reduce the outlays per home,
the demand for second homes, the preference for owner-occupied
versus rental housing, and the price of residential land.
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Mortgage rates will be buffeted by a host of influences, ranging
from adverse short-run inflation shocks to beneficial long-run in-
creases in national savings. The new tax benefits for business cap-
ital spending raises the demand for funds to absorb some of these
new national savings. Adding up all these demographic, tax sub-
sidy, and financial factors, residential construction recovers to, and
actually exceeds baseline levels within 10 years, partially replacing
construction lost during the early years of the tax change.

A more long-lasting effect is the wealth effect from lower home
prices. Owner-occupied homes make up a large share of personal
wealth, so the 15% drop in prices reduces consumer- wezalth, and
thus consumer purchases. Higher equity prices are not enough to
offset this impact. J

Federal Reserve Policy: The Federal Reserve is an independent
agent of economic poliey, subject to its own legislated goals and re-
sponsibilities. The primary objective is providing price stability,
consistent with maximizing the long-run growth potential of the
nation. As noted earlier, the new tax regimes would tend to boost
short-run prices, antagonizing the Fed, as they attempt to prod the
nation to higher investment and hence long-run productivity
growth, supporting the Fed’s mission. ‘

Because a radical shift of the tax structure has not been pre-
viously attempted, the Fed’s reaction cannot be known or reliably
driven off previous, econometrically-estimated “reaction-functions.”
Instead, as a reasonable set of initial reactions, DRI assumed that
the Fed would increase nominal national banking system liquidity
by an amount proportional to any price level shock. In addition,
DRI assumed that real monetary reserve growth over the next dec.
ade would be raised by 1% (0.1% per year) to accommodate the en-
hanced supply-side potential of an economy with greater capital
formation.

In the first year of the simulations, this still creates higher inter-
est rates because inflation and risk premiums are raised by the
new taxes, with only partial offsets in some cases due to different
tax treatment of interest income. Thereafter, short-term yields are
higher or lower depending on the business cycle situation (i.e. the
demand for funds given incomes, inflation, and transactions) and
the emerging structural changes in private and public saving be-
havior. Long-term yields respond similarly, but with more sensitiv-
ity to the structural than the cyclical phenomena. S

The Joint Committee on Taxation requested all modelers to
produce scenarios in which the central bank would adjust its poli-
cies such that unemployment rate would be promptly pushed back
toward baseline levels after the year 2000, In the case of the VAT
and FLAT tax substitutions, this required DRI to add substantial
additional monetary reserves to offset the large initial recessionary
shocks. This produces short-term interest rates that are exception-
ally low, but perhaps not unreasonable in the ‘particular cir-
cumstances of helping the nation absorb the repercussions of a
major tax overhaul. The simulation results are separately reported.
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INcLUDING FEEDBACK EFFECTS, THE VAT WOULD BOOST ‘WHOLE-
SALE PRICES BY 25% WITHIN 5 YEARS, ASSUMING THE FEDERAL
RESERVE TOLERATES THIS ADJUSTMENT

“ Wholeszle Price Index-Finished Goods
{Percent difference fiom baseline}
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a

BY PERMITTING IMMEDIATE EXPENSING RATHER THAN SLOW DEPRE-
_ CIATION, THE EFFECTIVE AFTER-TAX COST TO BUSINESS OF LONG-
LIVED ASSETS SUCH AS BUILDINGS IS DRAMATICALLY REDUCED BY

MoOST OF THE ALTERNATIVE TAXES

r —_—
Effective After tax Cost of Buildings
o - {Fercent, difference from baseline)
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THE BENEFIT IS SIMILAR BUT NOT QUITE AS GREAT FOR PRODUC-
ERS’ DURABLE EQUIPMENT WITH AN AVERAGE LIFETIME OF SEVEN

YEARS
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Toral REAL BUSINESS CAPITAL SPENDING RESPONDS TO THE
CHANGED OUTPUT CAPACITY NEEDS (E.G. REAL GDP) AND REL-
ATIVE COSTS :

Real Nenresidential Fixed Investment
{Petcent, difference trom baseline)
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THE POTENTIAL OQUTPUT (GDP) oF THE NATION SHIFTS IN LINE
WiITH THE NEW CAPITAL FORMATION PATTERNS; IN SUBSEQUENT
DECADES, THE VAT AND FLAT TaX WOULD ALSO PRODUCE BENE-
FITS
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THREE-MONTH TREASURY BILL YIELDS SURGE WITH INFLATION, DE-

_ CLINE WITH RECESSION, THEN CONVERGE TOWARD SUSTAINABLE

"RATES

Three-Month Treasiry Bill Rate
{Percent, difference from basetlne)
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THE L.0ss oF THE CURRENT HUGE FEDERAL SUESIDY TO OWNER-OC-

cUPIED HousiNGg Causes REAL NEw HOME PRICES TO DECLINE

SUBSTANTIALLY AND PERMANENTLY.—HIGHER OVERALL INFLA-

TION IN THE VAT CASE EVENTUALLY OFFSETS THE NOMINAL

PRICE DECLINE BUT NoT THE REAL DECLINE

Average Price of Existing SingleFamily Home
{Percent, difterence from baseline}
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Macroeconomic Impacts of Substituting a Consumption Flat
Tax for Current Inc. Taxes: Economic Performance Under
ew Tax Regimes (first lines) and Changes Relative to
Baseline of Currernit Tax Code ($ billions and % different
lines) I E L

Average

1997 1998 1999 2000 2006
P S 2005
Employment &
Income
National Employ- ‘
ment (1000s) ......... 128.4 129.1 130.1 1362 143.1
" Differernice .......... -0.1 —-0.9 -14 0.6 1.9

Real GDP (§ billion)  7,044.0 7,147.4 7,303.9 8,058.8 8,2817.1
Percent dif-
ference ........... -03 -12 -12 2.6 4.5
Potential/Full Em- o
ployment Real

GDP ($ billion) ..... 7,092.2 72477 74125 8,080.6 8,813.3
Percent dif- _ e e e et
- ference ... 00 00 "'01 19 386
Finance - TN
10-Year Treasury
Bond Yield (%) ..... . 833  7.19 875 6.39  6.36
Change (%) ........ , 13 03 -02 -04 —-0.5
National Exchange o
Rate .ccccovvvvererrrnean, ©0.993 1014 1.037 1034 1.019
Percent dif- o ) o
ference ........... 18 4.6 68 54 6.4

Erices and Wages

Consumer Price
Index:
Inflation Rate ...
Difference ..........
GDP Chain-Weight
Price Index: o .
Index Level ....... 1.15 1.191 1.213 1.287 1.383
Cumulative dif- :
ference ........... 2.0 3.2 2.5 —-1.8 —-54
Employment Cost
Index-Wages:
Index Level ....... 1.306 1.341 1.367 1.483 1.639
Cumulative dif-
ference ........... -0.1 —-0.5 —1.8 —-5.0 —6.8

Real Business
Investment
Equipment ($ bil-
Hon) .ceeveneene. 5964 636.4 685.2 8918 1058.3
Percent dif-
ference ........... 0.1 0.9 4.7 18.1 17.1

ro ot
=]

ow
I
o
o2 RoL]
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Macroeconomic Impacts of Substituting a Consumption Flat
Tax for Current Inc. Taxes: Economic Performance Under
New Tax Regimes (first lines) and Changes Relative to
Baseline of Current Tax Code ($ billions and % dlfferent
lines)—Continued -

- e Average
1997 1998 1999 2000- 2006
_ 2005
All Structures (3 bil-
Hon) e 193.3 216.0 2388 2799 - 2975
Percent dif- T e
ference ........... 3.3 13.1 24.0 376 321
Accumulated Busi- DR
‘fiess Capital Stock s ' T
($ billion) .....covveee. 5,840.3 6,0804 86,3555 7,621.8 9,005.1
Percent dif- A
.. ference ........... 0.0 03 12 85 147
Effective Annual y ‘ e B LA
After-Tax Cost of
Plant & Equip-
ment (percent of
purchase price,
relative to output
price): .
Basic Equip-
ment (service
life = 7 years) 15.9 15.0 14.6 14.3 13.9
Percent dif- .
_ference .... -124 -165 -—186 -—162 —14.8
Buildings (serv- T
ice life = 40 = o BT S
YEATS) .ceveeerree 8.1 7.2 6.9 7.2 7.3
Percent dif- : :
ference .... -182 -263 -30.6 —249 -—-2086
Housing Summary
Real Housing Con-
struction ($ bil-
lHon) coivveereecrrreeeaee 2398 2278 2437 2040 319.7
Percent dif-
ference ........... -12.7 -167 -12.0 47 7.4
Stock of Single-Fam-
ily Housing
(10008} ..cvvvreerrecrnens 75.0 75.7 76.5 79.8 83.2
Difference .......... -0.1 -0.3 -0.5 -0.5 —-04
Mortgage Rate (%) ... 9.7 8.7 8.3 7.9 7.8
Change (%) ........ 12 0.4 -0.2 ~0.4 -0.5
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Macroeconomic Impacts of Substituting a Consumption Flat
. Tax for Current Inc. Taxes: Economic Performance Under
New Tax Reglmes (first lines) and Changes Relaiive to
Baseline of Current Tax Code ($ billions and_ % different
lmes)—Contmued

Average
1997 1998 1999 2000~ 2006
2005
Cost of Single-Fam-
ily Housing as a-
percent of income
{(after-tax): _
Percent dif- :
ference ........... 3.6 2.3 15 11 - 08
Average Price of Ex- T
isting Single-Fam- o
. ily Home Sales R
($10008) ..ocovvenenn. 140.7 140.5 1441 1618 1819
Change ($1000) -12.2 -185 -202 T-208 -24.6
Federal : .
Government
Federal Receipts ($ R
billion) ....ccevienennnn, 1,929 1,819 1879 72,176 2,500
Difference .......... 197 213 206 211 140
Federal Spending ($ : '
billion) ..occovvveeenen. 1,885 2,013 2,095 2363 2,714
Difference .......... 208 251 252 181 98
Deficit ($ billion) ...... —-156 —194 216 -—186 -214
Difference .......... -11 -39 —45 30 42
Cyclically Adjusted '
Deficit ($ billion) .. = —127 -136 -151 —160 —200

Difference .......... 0 0 0 0 0
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Macroecononilc Impacts of Substltutmg a Consumptwn Flat'

" -Tax ‘With Relief Current Inc. Taxes: Economic Perform-

‘ance. Under New Tax Regimes (fi rst lines) and Changes
Relative to Baseline of Current Tax Co le ($ bllll
different lines) :

" . Average
1997 - 1998 1999 2000~ 2006
- 2005
Employment &
~  Income '
National Employ- _ e
ment (1000s) ......... - 1280 1282 129.3 136.6 143 3 o
Difference .......... ~0.6 -1.8 -22 1.0 '

Real GDP ($ billion) 6,988.4 7,077.1 7,256.1 8,094.2 8 830 0
: Percent dif- o ' :
ference ........... -1.1 -2.2 -1.9 3.0 4.6
Potential/Full Em- : T
ployment Real o
GDP (% billion) ..... 7,090.9 7,241.1 7,399.4 8,0824 8,824.3

Percent dif- o
ference ........... 0.0 -0.1 60 19 3.7
Finance o
10-Year Treasury
Bond Yield (%) ..... 8.23 7.16 6.71 6.31 6.34
Change (%) ........ - L1 028 -—-024 -052° -—047
Nominal Exchange .
Rate ...ccovvveeeiienianne 0992 1.022 1051 1042  1.028
Percent dif- S o
ference ........... 1.8 5.3 8.3 63 13

Prices and Wages

Consumer Prince
Index:
Inflation Rate ...
Difference ..........
GDP Chain-Weight
Price Index: : :
Index Level ....... 1.15 1.19 1.21 1.28 - 1.37
Cumulative dif- ‘ ' T
ference ........... 19 2.9 2.0 -27  -86.3
‘Employment Cost b
Index-Wages: LT
Index Level ...... 130 1.34 1.36 147 163
Cumulative dif- T
ference ........... : —0.2 -09 -25 -60 76
Real Business R
Investment
Equipment ($ bil-
LHon) wvvveeerrererreencrens 591.5 622.9 676.6 £98.9 1054.1
Percent dif-
ference ........... -0.7 —1.3 3.4 19.0 16.7

b0 ¢n
-1
©w
% -
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_.Macroeconomic Impacts of Substituting a Consumption Flat
- Tax With Relief Current Inc. Taxes: Economic Perform-
ance Under New Tax Regimes (first lines) and Changes
Relative to Baseline of Current Tax Code ($ billions and %

different lines)—Continued

sy

Average
1997 . 1998 . 1999 2000~ 2006
2005
All Structures ($ bil- o
lion) ..ccovecriiriieen, 192.3 2105 233.1 2836 296.0
Percent dif- .
ference ........... - 2.8 10.2 21.1 395 314
Accumulated Busi- e e
ness Capital Stock ‘ L PRI S
($ billion) .............. 5,837.0 6,060.5 6,320.4 7,631.3 9,026.8
Percent dif- . _
ference ........... 0.0 0.0 0.6 8.6 15.0
Effective Annual
After-Tax Cost of o
Plant & Equip-
ment (% of pur-
chase price, rel-
ative to output o
_ price): ’ . o
Basic Equip- L e
ment (service T , _ .
life = 7 years) 15.8 149 14.5 143 139
Percent dif- ‘ ‘ ' fie
- ference ... -12.8 -17.0 -189 -161 -14.8
Buildings (serv- ) ' T
ice life = 40 S -
years) ............ 8.0 7.2 6.8 7.2 7.4
Percent dif- BECEE
ference ... —19.0 -270 -311 -245 -202
Housing Summary - - Cew e P P
Real Housing Con-
©- struction (§ bil- ) 5 _
lion) e, 2325 2194 2382 2980 =@ 319.2
-~ .. Percent dif- :
ference ........... —-1538 -—198 -—-14.0 ~6.1 7.2
Stock of Single-Fam- o '
ily Housing = - Lo : Denl
(1000s) .................. 74.9 75.7 76.5 79.8 83.2
Difference .......... -0.1 ~04 -0.5 =05 -04
Mortgage rate (%) .... 9.6 8.7 8.2 78 .. 79
Change (%) ........ 1.1 0.3 -02 —-05 -05
T oy SRGE L
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Macroeconomic Impacts of Substituting a Consumption Flat
Tax With Relief Current Inc. Taxes: Economic Perform-
ance Under New Tax Regimes (first lines) and Changes
Relative to Baseline of Current Tax Code ($ billions and %
different llnes)—Contmued

o ’ Average
1997 1998 1999 2000~ 2006
) SECST aal
Cost of Single-Fam-
ily Housing as a
percent of income
(after-tax):
Percent dif- e
" ference ........... 41 2.7 1.7 10 0.8
Average Price of Ex- S
isting Single-Fam- h B o
ily Home Sales B
($10008) ...ocovnensne 1404 1396 1423 160.7 1808
Change ($1000) -125 -—-195 -220 -~215 -257
Federal Govern- . e
ment ... 1,708 1,796 1,864 2,171 2,474
Federal Receipts ($
billion) ..., 176 189 191 206 = 113
- Difference .......... 1,886 2,018 2,098 2,342 2,685
Federal Spending ($ ' e
billion) .....coocvvvvennnns 209 256 254 160 © 89
Difference .......... -178 -~223 -234  -170 212
Deficit ($ b11110n) - 33 —-67 —-83 — 46 44
Difference ........ -—127 —136 —151 =160 —200
Cyclically Ad_}usted : C
Deficit ($ b1111on) v 0 0 0 0. 0

Difference .......... 4 0 -1 -1 -1
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Macroeconomic Impacts of Substituting a Unified Flat Tax
-.: for Current Inc. Taxes Economic Performance Under New
Tax Regimes (first lines) and Changes Relative to Baseline

~ of Current Tax Code ($ billions and % different lines) .

1997 1998 1999 2000- 06
i sy vty ey TRy 2005
Employment & :
Income O gl RO
National Employ- TR
ment (1000s) ......... 1277 1268 126.7 1317 * ‘1405

Difference .......... -0.8 —3.2 —4.8 —4.0 =07
Real GDP ($ billion) 6,965.6 6,939.9 7,017.2 7,584.7 - 8,392.1
Percent dif- v

ference ........... -15 -41 -51 =85 206
Potential/Full Em- o :
. ploymentReal = =~ ST
“ GDP ($ billion) ... " 7,086.8 7,230,0 7,356.2 7,845 '8.450.1
"~ Percent dif- . R
ference ........... 0.0 -0.2 —0.6 : w7
Finance ' ' o
10-Year Treasury -
... Bond Yield (%) ..... 7.85 7.41 735 873 6.
“““*Change (%) ........ 0.8 0.54 041 =01 "-0.
Nominal Exchange . ST e
Rate (%) ......c......... 0.97  0.959 0.97
© Percent dif- E " N
ference ........... -06 -11

Prices and Wages
Consumer Price
- Index: -
Inflation Rate ...
Difference ..........
GDP Chain-Weight
Price Index:
Index Level ....... 1.148 1.19 1.224 1.337 1.45
Cumulative dif-
ference ........... 1.9 3.1 34 2.0 -0.9
Employment Cost
Index-Wages:
Index Level ....... 1.308 1.354 1.394 1.521 1.66
Cumulative dif-
ference ........... 0.1 0.4 0.2 -2.6 —5.6

Real Business
Investment

Equipment ($ bil-

lion) s 590.2 594.6 598.8 741.6 922.8
Percent dif-

ference ........... -1.0 -5.7 —8.5 -19 2.1

3.1 3
—-0.5 -0.9

ol
oy
t
'o
bo
o -
- e

13
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Macroeconomic Impacts of Substituting a Unified Flat Tax
for Current Inc. Taxes Economic Performance Under New
Tax Regimes (first lines) and Changes Relative to ‘Baseline
of Current Tax Code ($ billions and % different 11nes)—
Continued

i Average
1997 . 1998 1999 2000~ 06
2005
All Structures ($ bil- .
5703 o ) ST 184.9 178.2 169.9  199.1 239.7
Percent dif-
ference ........... -12 -6.7 -—118 -2.3 6.4
Accumulated Busi- ) '
ness Capital Stock -
(% billion) .............. 5,834.4 6,017.3 6,162.6 6,8295 17,7825
Percent dif- ' '
ference ........... -0.1 -0.7 —-19 -26 -09
Effective Annual | : B
After-Tax Cost of
Plant & Equip-
ment (% of pur-
chase price, rel-
ative to output T
price):
Basic Equip-
ment (service - - ' o T
life = 7 years) 18.3 18.0 17.8 17.1 16.5
Percent dif- S L ) o T
- ference .... 11 01 -07 -0.1 0.6
Buildings (serv- S —
ice life = 40 : S e :
YeArs) ...oovreevees 104 10.0 9.6 93 9 3
Percent dif- S
ference .... 5.3 14 —2.97 —-2.2 1 4
Housing Summary
Real Housing Con-
struction ($ bil-
703 241.0 208,56 2145 2605 303.5
Percent dif-
ference ........... -122 -237 -—-22.6 —7.3 19
Stock of Single-Fam- '
ily Housing
{(10008) ..oeevrrerrrnnenns 75.0 8.7 76.4 79.5 82.9
Difference .......... -0.1 -0.4 —-0.6 —-0.8 -0.7
Mortgage Rate (%) ... 9.3 8.9 8.9 8.2 7.6
Change (%) ........ 0.8 0.5 0.5 -0.1 —-0.6
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Macroeconomic Impacts of Substituting a Unified Flat Tax
for Current Inc. Taxes Economic Performance Under New
Tax Regimes (first lines) and Changes Relative to Baseline

- of Current Tax Code ($ billions and % dlfferent lines)—
Continued

Average
1997 'Y 1998 T 1999 2000- 06
2005
Cost of Single-Fam-
ily Housing as a %
of income (after-
tax):
Percent dif- .
ference ........... 3.4 3.1 3.0 2.3 14
Average Price of Ex- .
isting Single-Fam-
ily Home Sales L
($1000s) .....ccceecu. 139.7 138.8 141.0 155.4 179.2
Change ($1000) -132 -202 -232  -26.7 —274
Federal :
Government
Federal Receipts ($ ‘ R
billion) ...cccovvenevennns 1,524 1,569 1,630 1971 2,383
Difference .......... -8 -38 —43 6 22
Federal Spending ($ . '
billion) ..ccceevernenee. 1,705 1,834 1943 2275 2634
- Difference .......... : 28 72 99 - 94 18
Deﬁcit ($ billion) ...... -181T —-265 -—-313 -304 -—251
- - Difference .......... -3 —-110 —143 —88 5
Cyclically Adjusted it
Deficit ($ b11110n) —-127 -—-186 ~151 =160 —-200

Difference .......... -0 0 0 0o - 0
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Macroeconomic Impacts of Substituting a VAT for Current

- Income Taxes Economic Performance Under New Tax Re-
gimes (first lines) and Changes Relative to Baseline of
Current Tax Code ($ billions and % different lines)

Average
1997 1998 1999 2000- 2006
2005
Employment &
Income ‘ o

National Employ- S e S
ment (1000s) ......... 127.9 124.8 121.9 125.3 -« 136.7
Difference .......... —0.7 -52 -96 -103 —45

Real GDP ($ billion) 6,902.4 6,675.9 6,571.7 7,166.6 8,194.5
Percent dif- I
ference ........... —-23 -7.7 - —11.1 -88 -29
Potential/Full Em- : -
ployment Real

GDP ($ billiony) ..... 7,113.5 7,250.6 7,354.9 7,806.0 84472
Percent dif- : o
ference ........... 0.3 0.0 ~0.6 -1.6 -0.7
Finance C

10-Year Treasury .
Bond Yield (%) ..... 11.58 10.69 9.46 7.94 6.51

Change (%) ........ 452 3.82 2.52 1.11 -0.31
Nominal Exchange
Rate .ccovevevcricennnn, 1.034 1098 1.159 1084 1.006
Percent dif-

. ference .......... o 6.0 13.2 19.5 105 5.0
Prices and Wages ' BT
Consumer Price
Index:
Inflation Rate ... . 12.
- Difference .......... '
GDP Chain-Weight
Price Index: .
Index Level ....... 1241 1375  1.458 3
Cumulative dif- ==~ =
ference ........... 10.2 19.2 23.2 5.
Employment Cost - L foal S
Index-Wages: ) R
Index Level ....... 1.317 1.377 141
- Cumulative dif- CAT i
~ ference ........... 0.9 2.1 14
Real Business Lol e :
- - Investment
Equipment ($ bil-
J 51537 S 588.0 566.4 534.0 7388 951.4
Percent dif-
ference ........... -1.3 -102 -—184 —2.6 5.3

o
o

ks
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Macroeconomic Impacts of Substituting a VAT for Current
Income Taxes Economic Performance Under New Tax Re-
gimes (first lines) and Changes Relative to Baseline of
Current Tax Code ($ billions and % different lines)—Con-
tinued

' Average
1997 1998 1999 2000- 2006
. 2005

All Structures ($ bil- _ _
| §15% < ) R 186.2 2009 2105 2263 283.1
... Percent dif- e B R
;o ference ... -0.5 5.2 9.3 11.0 257
Accumulated Busi- . T T
ness Capitol Stock .
($ billion) .............. 5,832.7 59955 6,102.7 6,801.1 7,948.2
Percent dif- o
ference ........... -0.1 -1.1 -28 -31 . 12
Effective Annual e L b e e
After-Tax Cost of
Plant & Equip-
ment (% of pur-
chase price, rel- .
ative to output B I
price): L o
Basic Equip-
ment (service _
life=7 years) .. 16.6 14.6 13.2 12.9 12.5
Percent dif- ’
ference .... —86 -—-188 -—-26.0 -—-247 -236
Buildings (serv- : -
ice life=40 _ : o
Years) ............. 9.9 8.2 6.5 6.1 6.4
Percent dif- _ o
ference .... 05 -—-16.7 -—-339 -382 =311

Housing Summary
Real Housing Con-
struction ($ bil-
J514) +) NP . 1808 1440 159.6 2297 3159
Percent dif- o _
ference ........... —-30.5 ~-473 -424 -185 6.1
Stock of Single-Fam- , S
ily Housing : :
(10008) .vvrurrerinen. 748 752 758 78
”-* Difference .......... -0.3 -0.8 -1.2 -1
Mortgage Rate (%) ... 12.8 12.3 111 '
Change (%) ........ 4.3 4.0 2.7

oo
temoor -
o
o



237
Macroeconomic Impacts of Substituting a VAT for Current
Income Taxes Economic Performance Under New Tax Re-
gimes (first lines) and Changes Relative to Baseline of o
Current Tax Code ($ billions and % "dlfferent lines)—Con-
tinued e

Cost of Single-Fam- "
ily Housing as a %
of income {after-
tax):
Percent dif-
ference ........... 8.4
Average Price of Ex-
isting Single-Fam-
il Home Sales B ) IR i : s
“($10008) ...oroorre | 147.0° 7 1559 1616 188.0 0 2294
Change ($1000) ' -58  -—-32  -28 59 229

, Federal
'Government _ :
Federal Receipts ($- : : T TR
billion} ....... eeseresas " 1 598 1,825 . 1,959 2687 3,453
- Difference .......... 66 . 219 286 - 722 = 1,093
Federal Spend.mg ($ : LI v P e ke
Billion) ..covevervesrriin 1 970 . 2,332 2,588 3,202 3,864
_ Difference ........... . 293 - 570 744 1111 1,247
Deficit ($ billion)-...... 372 —507 . —629 605 —411
Difference .......... -~ —227 I352 458 —=8890 —155
Cyclically Adjusted . ' L e
Deficit ($ billion) .. =~ —283 —-219 -191 -163 -200
.. 0

Difference ......... . —156  —-83  —-40 =~ —4

e sl
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3. Model Overview:

Theory and Properties of the DRI/McGraw-Hill Model of the
U.S. Economy

Econometric models built in the 1950s and 1960s were largely
Keynesian income-expenditure systems that assumed a closed do-
mestic economy. High computation costs during estimation and ma-
nipulation, along with the underdeveloped state of macroeconomic
theory, limited the size of the models and the richness of the link-
ages of spending to financial conditions, inflation, and international
developments. Since that time, however, computer costs have fallen
spectacularly; theory has also benefited from four decades of post-
war data observation and from the intellectual attention of many
eminent economists.

Theoretical Background

An Econometric Dynamic Equilibrium Growth Model: The
DRI Model strives to incorporates the best insights of many theo-
retical approaches to the business cycle: Keynesian, neoclassical,
monetarist, supply-side, and rational expectations. In addition, the
DRI Model embodies the major properties of the long-term growth
models presented by James Tobin, Robert Solow, Edmund Phelps,
and others. This structure guarantees that short-run cyclical devel-
opments will converge to robust long-run equilibria. g

In growth models, the expansion rates of technical progress, the
labor force, and the capital stock determine the productive poten-
tial of an economy. Both technical progress and the eapital stock
are governed by investment, which in turn must be in balancé with
post-tax capital costs, available savings, and the capacity require-
ments of current spending. As a result, monetary and fiscal policies
will influence both the short- and the long-term characteristics of
such an economy through their impacts on national saving and in-
vestment. B

A modern model of output, prices, ‘and financial conditions is
melded with the growth model to present the detailed, short-run
dynamics of the economy. In specific goods markets, the inter-
actions of a set of supply and demand relations jointly determine
spending, production, and price levels. Typically, the level of infla-
tion-adjusted demand is driven by prices, income, wealth, expecta-
tions, and financial conditions. The capacity to supply goods and
services is keyed to a production function combining the basic in-
puts of labor hours, energy usage, and the capital stocks of equip-
ment and structures. The “total factor productivity” of this compos-
ite of tangible inputs is driven by expenditures on research and de-
velopment which produce technological progress.

Prices adjust in response to gaps between current production and
supply potential and to changes in the cost of inputs. Wages adjust
to labor supply-demand gaps (indicated by a demographically-ad-
justed unemployment rate), current and expected inflation (with a
unit long-run elasticity), productivity, taxes, and minimum wage
legislation. The supply of labor positively responds to the perceived
availability of jobs, to the after-tax wage level, and to the growth
and age-sex mix of the population. Demand for labor is keyed to
the level of output in the economy and the productivity of labor,
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capital, and energy. Because the capital stock'i is largely fixed in the
short run, a higher level of output requires more employment and
energy inputs. Such increases are not necessarily equal to the per-
centage increase in output because of the improved efﬁc1enc1es
typically achieved during an upturn Tempering the whole Process
of wage and price determination is the exchange rate; a rise signals
prospective losses of jobs and markets unless costs and prlces are
reduced.

For finanecial markets, the model predicts exchange rates, inter-
est rates, stock prices, loans and investments ‘interactively with
the preceding GDP and inflation variables. The Federal Reserve
sets the supply of reserves in the banking syste‘m ‘and the frac-
tional reserve requirements for deposits. Private sector demands to
hold -deposits are driven by household disposable income, business
cash flow, expected inflation, and by the deposit interest yield rel-
ative to the yields offered on alternative investments. Banks and
other thrift institutions, in turn, set deposit yields based on the
market yields of their investment opportinities with comparable
maturities and on the intensity of their need to éxpand reserves to
meet legal requirements. The contrast between the supply and de-
mand for reserves sets the critical short-term interest rate for
interbank transactions, the federal funds rate, Other interest rates
are keyed to this rate, plus expected inflation, Treasury borrowing
requirements, and sectoral credit demand intensities. N

Monetarist Aspects: The model pays due attention to valid lés-
sons of monetarism by carefully representing the diverse portfolio
aspects of money demand and by capturing the central bank’s role
in long-term inflation phenomena. The private sector may demand
money balances as one portfolio choice among transactions media
(currency, demand deposits, some savings deposits), investment -
media (bonds; stocks, short-tefm securities), and durable assets
(homes, cars, equipment, structures). Given this range of choice,
each medium'’s implicit and explicit vield must therefore match ex-
pected inflation, offset perceived risk, and respond to the séarcity
of resdl savings. Money balances prov1de benefits by facilitating
spending transactions and can be expected to rise nearly propor-
tionately with transactions requlrements unless the y1e1d of an al
ternative asset changes.

Now that even demand deposit ylelds can float to a limited ex-
tent in response to changes in Treasury bill rates, money démand
no longer shifts quite as sharply when market rates change. Never-
theless, the velocity of circulation (the ratio of money demand to
nominal spending) is still far from stable during a cycle of mone-
tary expansion or contraction. Thus the rigid monetarist link from
money growth to price inflation or nommal spendlng is consu:lered
invalid as a short-run proposition.

Equally important, as long-run growth models demonstrate, in-
duced changes in capital formation can invalidate a naive long-run
identity between monetary growth and price increases. Greater de-
mand for physical capital investment can énhanée the economy’s
supply potential in the event of more rapid money creation or new -
fiscal policies. However, if simultaneous, countervailing influences
deny an expansion of the economy’s real potential, the model will
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translate all money growth into a proportionate long-run increase
in prices rather than in physical output.

“Supply-Side” Economics: Since 1980, “supply-side” political
economists have pointed out that the economy’s growth potential is
sensitive to the policy environment. They focused on potential labor
supply, capital spending, and savings impacts of tax rate changes,
The DRI Model embodies supply-side hypotheses to the extent sup-
portable by available data, and this is considerable in the many
areas that supply-side hypotheses share with long-run growth mod-
els. These features, however, have been fundamental ingredients of
our model since 19786. ‘

Rational Expectations: As the rational expectations school has
pointed out, much of economic decision-making is forward looking.
For example, the decision to buy a car or a home is not only a ques-
tion of current affordability but also one of timing; the delay of a
purchase until interest rates or prices decline has become particu-
larly common since the mid-1970s when both inflation and interest
rates were very high and volatile. Consumer sentiment surveys,
such as those conducted by the University of Michigan Survey Re-
search Center, clearly confirm this speculative element in spending
behavior. : .

However, households can be shown to base their expectations, to
a large extent, on their past experiences: they believe that the best
guide to the future is an extrapolation of recent economic condi-
tions and the changes in those conditions. Consumer sentiment
about whether this is a “good time to buy” can therefore be success-
fully modeled as a function of recent levels and changes in employ-
ment, income, interest rates, and inflation. Similarly, inflation ex-
pectations (influencing financial conditions) and market strength
expectations (influencing inventory and capital spending decisions)
can be modeled as functions of recent rates of increase in prices
and spending. : o .

This largely retrospective approach is not, of course, wholly satis-
factory to pure adherents to the rational expectations doctrine. In
particular, this group argues that the announcement of macro-
economic policy changes would significantly influence expectations
of inflation or growth prior to any realized change in prices or
spending. If an increase in government expenditures is announced,
the argument goes, expectations of higher taxes to finance the
spending might lead to lower consumer or business spending in
spite of temporarily higher incomes from the initial government
spending stimulus. A rational expectations theorist would thus
argue that multiplier effects will tend to be smaller and more
short-lived than a mainstream economist would expect.

These propositions are subject to empirical evaluation. Qur con-
clusions are that expectations do play a significant role in private
sector spending and investment decisions; but, until change has oc-
curred in the economy, there is very little room for significant
changes in expectations in advance of an actual change in the vari-
able about which the expectation is formed. The rational expecta-
tions school thus correctly emphasizes a previously understated
element of decision-making, but exaggerates its significance for eco-
nomic policy-making and model building. ‘
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The DRI Model allows a choice in this matter. On the one hand,
the user can simply accept DRI's judgments and let the model
translate policy initiatives into 1n1t1a1 changes in the economy, si-
multaneous or delayed changes in expectations, and’ subsequent
changes in the economy. On the other hand, the user can manipu-
late the clearly identified expectations _variables in the model, i.e.,
consumer sentiment, inflation expectations, and interest rate vola-
tility. For example, if the user believes that fear of higher taxes
would subdue spending, he could reduce the consumer sentiment
index. Such experiments can be made “rational”’ through model it-
erations that bring the current change in’ expectations in line with
future endogenous changes in income, prices, or financial condi-
tions.

Theory As a Constraint: The conceptual basis of each equation
in the DRI Model was thoroughly worked out before the regression
analysis was initiated. The list of explanatory variables includes a
carefully selected set of demographic and financial inputs. Each es-
. timated coefficient was then thoroughly tested to be-certain that it
meets the tésts of modern theory and business practice. For exam-
ple, unitary long-run -elasticities aré" ‘imposed at. appropriate deci-
sion points during ‘estimation. This attention to equation specifica-
.. tion"and coefficient results has eliminated the “short circuits” that
can occur in evaluating a derivative risk or an alternative’ pollcy
scenario. Because'eéach equation will stand up to'a- thorough inspec-
_ tion, the DRI Model is a reliable anal tical tool ‘and ‘tan be used

w1thout excessive iterations. The model is hot a black box: it func- .

tions like a personal computer spreadsheet in “which each 1nter-'
active cell has a carefully ¢omputed,. the()retlcally-consmtent entry
and thus performs logical computations simultaneously. -

The DRI Model captures the full s1mu1tanelty ‘of the U.S. econ-
omy, forecasting 'over 1200 concepts spanning final demands, ‘ag-
gregate supply, prices, incomes, international trade, industrial de-
tail, interest rates, and financial flows. Chart 1 sumftiarizes the
structure of the eight interactive sectors (noted in Roman numer:
als). Detailed documentation of the logic of each sector and the sig-
nificant interactions with other sectors is avaﬂable from DRI
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‘ Chartd »
Overview of the DRI/McGraw-Hill Macroeconomic Model
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“Sxmulatlon of Economlc Effects for Flat Rate Income and
i Consumptlon Tax Proposals”

of three alternatwe ax proposals 4 flat rate income tax’ p oPo
~a flat rate” ‘consumption tax proposal, and a flat raté éonsumption
tax proposal with transition relief via basis recovery. These simula-
tions weré prepared upon request as part of the Joint Committee

" on Taxation modeling study. Both proposals allow a ‘wage exemp-
tion/credit. Also presented are some results of two other simula-
tions designed to provide more insight into the consequences of al-

_ternative approaches and assumptions. The first provides transi-
tion relief by exempting the return on old capital (by substituting
a wage rather than a consumption tax for the current income tax);
the second simulates a _consumption tax in an open econoiny with
perfectly mobile cap1ta1 where the returns on U.S. investments are
fixed by worldwide prices (e.g. interest rates). This latter snnula-
tion assumes a five-yéar adjustment period.

Simulation results are provided for a variety of variables, for the
years 1997-2000, 2005, 2010, 2025, and the long—run steady—state
Qutput increases occéur for both the indome and consumptlon tax,
but are more” pronounced for the income tax in the _short’ rin and
the consumption tax in the long run. The consumption tax shift,
however, reduces output in the short and intermediate runs When
transition relief is allowed. Consumption is reduced in the short
and intermediate run for consumption taxes with and without tran-
. sition relief, but not for the income tax. Using a wage tax for tran-
" sition’ rehef results in smaller effects in the short and long runs
‘thian use of basis recovery. Open economy assumptlons for the con-
sumption tax cause larger i increases in output in the- short run and
smaller ones in the long run, as compared to a closed economy, al-
though domestic consumpt1on still decliniés in short run. ~ *

- The model used is a neoclassical growth model which allows the
capital stock to change over time through a savings response; Iabor
also responds to the differences in the tax structure: - & =~ swaro oo

" . There are many unresolved issues and potential refinements as-
sociated with the simulations, including uncertainties about the be-

havioral parameters, the appropriate characterization of certain
types of taxes, the need for more tax law details, and the consider-

-ation of the reallocation of the cap1ta1 stock among d1ﬁ'ere types
of assets and investments. R B e R -

© *Jase Gl Gravelle, Seniot Speclahst in Econc Pol’i'c‘_y'{ CRS Etonomiss tivisi
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' .I. Description of Model
A. Model Type ' ' |
The model is a standard neoclassical growth model. Tax changes

~.-influence-labor supply and savings rates in a general equilibrium

framework. The model includes a production function, labor supply
functions, a savings rate determinant, and a process of capital ac- -
cumulation. Labor and capital are fully employed. While labor sup-
ply can respond immediately to changes in prices and incomes, the
capital stock changes slowly over time as the savings rate responds
to changes in rates of return, and the overall savings amount re-
sponds to changes in income. The speed of capital accumulation is
determined by the normal growth processes of the economy. For ex-
ample, if the economy (and the capital stock) is growing at two per-
cent a year, a doubling of the savings rate will increase the capital
stock by two percent in the first year, approximately four percent
in the second year, and so forth. The growth in the capital stock
-will gradually drive down the rate of return (dampening the sav-
ings response) and increase income (enhancing the savings re-
- In the base case simulations, the economy is closed. As a sen-
sitivity analysis, the model is also solved under the opposite ex-
treme of an open economy, with perfectly mobile capital. An arbi-
trary five-year adjustment period is imposed to moderate the initial
response. ' ‘

B. Levels of Articulation of Different Sectors

1. Number of Household Types

There are eighteen household types supplying labor, correspond-
ing to the existing six marginal tax rates in the economy for each
type of tax return (joint, single, head-of-household). There is an ag-
gregate savings rate. - ' ) _

2, Number of Industrial Sectors

There is a single aggregate production function, with labor sup-
ply the sum of the supplies of the eighteen households. There is a
distinction, however, between business capital and owner-occupied
- housing; all increases in investment and capital stock are assumed
to be in the form of business investment.

3. Detailed Description of Tax Rates

Tax rates in the model are set to reflect the effects of federal,
state and local taxes (income, property, sales, payroll, excise).

Each household has an average and a marginal income tax rate
on labor income, estimated from the 1993 Individual Statistics of
Income. Taxpayers are grouped by initial marginal tax rate and the
average tax rate and average income in each group is used for that
class of taxpayer. These tax rates are then adjusted to reflect exclu-
sions such as fringe benefits, employer payroll taxes, and non-
compliance.! These same data were used to determine effective av-

1Payroll taxes are estimated based on average levels of wage income in each class; non-pen-
sion fringe benefits are based on data reported by the Treasury Department in assessing the
increasecg tax on employers under the Army flat tax proposal, and pension benefits are in pro-
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erage and marginal payroll taxes. Table 1 reports these tax rates,
along with shares of labor income and the initial ratio of exemption
to income for the new tax proposals (in solving the model these ra-
tios fall as wage income rlses)

The average marginal income tax, by these calculations, is 18.6
percent, while the average income tax is 10.5 percent, with the av-
erage about 56 percent of the marginal. The average-to-marginal
ratio in the new simulation depends on the tax rate; for the income
tax in the first year it is 64 percent. Hence by this overall measure
the tax is flatter in an aggregate sense as well, although a consid-
erable amount of progressw1ty remains.

The payroll and income tax rates are added together, but must
be further adjusted to reflect federal excises and state and local
sales and income taxes. Total sales taxes are estimated at 5.1 per-
cent, of which 0.9 percentage points is federal excises; there is also
an estimated 2.4 percent of state and local income taxes. These
taxes are assumed to be roughly proportional. Assuming a fixed
price level, these taxes are passed back in wages and thus the sales
taxes are effectwely deducted. Thus for individual S 2, the mar-
ginal tax rate is ((119 + .126)1.— .051) + .051 +.024; ‘the average
tax rate is (0.067 +0.126)(1-0.051) +0.051+0.024. The federal aver- .
age tax rate is (0.067 +0.126)(1-0.051) +0.009. )

Capital income tax rates are based on the difference between the
after tax return on capital and the pretax return, weighted across
three types of capital: corporate, noncorporate, and owner occupied
housing. These three types of capital initially account for 47 per-
cent, 24 percent, and 29 percent of the cap1ta1 stock respectwely :

The after tax return is:

[fi(1-t)— p))+(1 f)E(l v)

where f is the share financed by debt, t is the statutory tax rate
{adjusted for compliance), E is the equ1ty return in the corporite:
sector before personal tax, v is the rate of tax on corporate stock
and p is the m.ﬂatmn rate :

portion to income, thh a ceiling of $30,000, multiplied by the coverage ratio as reported in Pen-
sion and Health Benefits of American Workers, May 1994, published by the U.s. Department,
of Labor, the Social Security Adm.tmstratmn, the Small Busmess Administration and the Pen-
sion Benefit Guaranty Corporatmn The rate 15 sef, to” total these beneﬁts in the natlon.al mcome'




Table 1.—Average and Marginal Federal Income and Payroll Taxes, Labor Income Shares, and Initial
. Exemption as a Share of Income, by Taxpayer Class

Exemp-
tionas a
Labor = Percent

Marginal Average Marginal Average Income of In-

Gr Income Incom Payroll PayrollT:
o Tax (%) Tax( Tax(%) (%)  Skere come
' ' Regime
{Initial)
SINELE 1 ooeeecvreseeevrrrverresrr s s rrsssssressssessasseesssrsessssssmaessanes 0.0 0.0 13.8 . 13.8 0.9 (1)
SINGLE 2 oriiecrrrrr s et a s b a e s sanresesbranas 11.9 6.7 12.6 12.6 11.0 49.0
BINGLE 3 e e as e s e s e ranee s s bran s 22,6 120 - 124 124 9.0 17.0
ingle: 26.6 21.0 2.4 9.2 1.7 7.2
32.5 28.0 2.6 5.6 04 2.7
36.5 313 2.6 4.0 0.3 0.6
0.0 0.0 128 12.8 1.1 1)
12.1 6.9 12.6 12.6 29.9 519
23.2 11.2 24 118 201 26.1
26.8 15.6 24 8.0 5.4 14.6
31.2 17.6 24 7.2 5.3 12.1
. . 36.3 26.5 26 . 5.0 5.0 3.8
HOH T oo sttt et e a s e 0.0 0.0 134 134 0.8 (1)
HofH 2 ....... evutanarteernntesnnranenaresstnnrenniartannnbrranrans st ereririneraseaes 11.9 4.6 124 124 6.2 57.6
HOFIL 3 oooeeeiiceerieecireeeen s sesrsss e sesases s s snsnans SO 23.0 11.0 12.6 126 2.2 227
HOFH 4 ..ottt csresva s sns v e see s 26.8 11.8 24 - 80 0.2 9.4
HOEL'S v ceieees s sterer s e ssassssr e sssinsasssss et sme s ennnas 31.2 197 ° 24 10 0.2 7.9
HOTHL 6 ..o siesesiseesesssssesessanesrasasssssssessassseereras 36.1 270 . 28 © 4.0 0.3 1.7

1 Not applicable because of lack of tax liability. Tax rates are zero.

9re
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The pretax return is:
Corporate Sector: [f(1(1-u) p))...( l-f)E]/[l-u*]
Noncorporate Sector [f(1(1 t) p))+( 1- ﬂE(l-V)]/[l-t*} L
Owner Occupled Housmg [f(l( 1-xt)-p))+(1-f)E(1 ,. 1 ~yP .

e e

where u is the corporate tax rate a * refers to the effective tax rate
(adjusted for the deviation between tax and economic depreciation
and compliance), x is the share of interest deducted (which is lim-
ited for owner-occupied housing), y is the share of property tax de-
ducted, and P is the property tax rate as ‘a percent of property
value, -
The statutory corporate tax rate adjusted for comphance is 31 25
percent; the effective rate is 30.4 percent. The derived marginal tax
rate for individuals is 26 percent, and is the same for both effective
and statutory rates, but it is adjusted for compliance to 20.8 per-
cent. The tax on capital gains, which is responsible for a three per-
centage point rate of return, is 17.6 percent, adjusted for comph-
afice, inflation, exclusion at death and deferral; the rate on divi-
dends ad_}usted for compliance is 20.8 percent. Tax rates 61 the re-
ceipt of income are also adjusted to reflect the share of corporate
stock and interest received by pensions (24 percent and 39 percent
réspectively). Seventy’ pércent of interest on ownér occupied hous-
ing is deducted, 50 percent of property tax is deducted, the prop-
erty tax rate is 1.4 percent and the 1nﬂat10n rate 1s a constant 3

percent. o s e e R
The resultmg overall effectwe tax rate on’ cap1tal 1ncome S 23
percent.

In the simulations, the effectwe tax rate is the derlved tax rate
times the share that is business'(79 percent of total capital income
before behavmral response) Thus 'a 20 percent derived tax rate
would result in a 16 percent effective tax rate on all capltal income.
For the consumption simulations, the rate is set to zero in the sav-
ing rate équation (although ‘taxes are’ collected on busmess cash
flow for purposes of revenue balance). '

These tax rates must be adjusted by state and local property “and
income taxes, which are estimated at 18 percent; these taxes are’
deductible, so that the tax rate is 0.23(1-0.18) +0.18. There is also
an add1txona1 tax of 0.9 percent reflecting estate and gift taxes.

‘These tax calculations ‘do not account for the alternative mini-

mum tax or the earned income tax credit.

Using these detived tax rates produces ; an_ overall z average federal
tax of 0.211 of net output (NNP) which is reasgnably consistent
with overall levels. Income tax rates are 12,2 percent of NNP, com-
pared with 11.7 percent in the national income accounts.

In the open economy simulation, the values of i and E are fixed
and the capital stock is exogenous. Domest1c savmg replaces 1m—
ported capltal over time. .
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C. Key Behavioral Assumptions in the Model (See Appendix
for Equations of the Model)

1. Determinants of Labor Supply
Labor supply is the sum of the supplies of the eighteen house-
holds. Labor supply is subject to an income effect and a price effect.
The percentage change in labor supply is the sum of the percentage
change in the after-tax wage times the income elasticity (which is
negative, causing labor supply to fall as income rises) and the per-
centage change in the after-tax marginal wage times the price elas-
ticity (which is positive, causing the labor supply to rise as the
marginal wage rises. These elasticities are both set at the absolute
value of 0.2, and, since they are equal, the labor supply is not re-
sponsive to changes in the wage rate alone. Rather, labor supply
responds to differences in average and marginal tax rates (a flatter

tax causes an increase in labor supply),

2. Determinants of Investment

Net investment is determined by the private savings rate, which
responds to the after-tax rate of return and the disposable income
in the economy. The percentage change in the savings rate is the
elasticity of savings times the percentage change in after-tax re-
turn. That elasticity is set at a constant 0.2 in the income tax sim-
ulation and 0.4 in the consumption tax simulation.2 The percentage
change in savings is the percentage change in the savings rate plus
the percentage change in disposable income. The economy is as-
sumed to be growing at a steady state of two percent; hence initial
savings are two percent of the capital stock.

Gross investment is the sum of net investment plus depreciation,
which is set at 3 percent of the capital stock.

The absolute value of government deficits is fixed so that savings
is not influenced by government behavior. Federal governmient
spending outside of interest payments is assumed to be fixed, and
the tax rate is adjusted so as to keep the deficit fixed. Interest pay-
ments change exogenously with the interest rate. While the model
does not explicitly consider the debt-equity choice, it does allow for
the fact that a subsidy for interest currently exists at the firm level
because of the deduction of the inflation portion of interest, The
cost of capital would rise with the reduction or elimination of that
tax even if there is no adjustment in savings or the capital stock.
Thus, the interest rate is reduced initially to hold the cost of cap-
ital constant; it is also subsequently adjusted to reflect the change
in the pre-tax cost of capital—an adjustment that reflects general
equilibrium conditions and in theory could be positive or negative.3
In general, this initial fall in the interest rate is the change in the
tax rates associated with the deduction of interest, times the infla-

2The higher elasticity for the consumption tax simulation, which is at the vpper end of empir-
ical estimates of the savings elasticity, is chosen to reflect the theoretical expectation that there
are some redistributional shifts in a consumption {ax shift that should cause a larger savings
response. Because these redistributional effects are delayed in the consumption shift with tran-
sition relief, the lower elasticity is use for that simulation except in the long run steady state.
3This issue of the interest rate is discussed in greater detail in a recent CRS report: The Flat
’{‘ggﬁand (gtzhelraProposals: Effects on Housing, by Jane G. Gravelle, Report 96-379 E, April 29,
, pp. 12-13.
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tion rate; this reduction is multiplied by the outstanding debt to ob-
tain the effect on interest payments (The_mﬂatmn rate_is _ﬁxed)

3 D;t;;nzrna ts of ‘GDP Growth \ Ry

The steady state growth rate of the economy is 2 percent The
model is calibrated initially with 75 percent of Net, National Prod-
uct (NNP) attributable to labor income and 25 percent attnbutable_
to capital income. (All basehne assumiptions are given in table 2).
With a capital output ratio of 3.5'and a depreciation rate. of 3 per-
cent, GDP is 1.105 times NNP, ‘and capital income accounts for
about a third of total output. The production function is Cobb-
Douglas (characterized by a unitary factor substitution elasticity).
All simulations results are relative to baseline, so that the growth
rate of GDP compared to the baseline is one- _third of the growth of
the capital stock above the baseline plus two-thirds of the change
ni:; labor supply Labor supply can nse or fall dependlng T tax rate
changes. : red  F I e R < -

4. Interactions Among the Assumpttons

- Because the model is a general equilibrium model changes in
factor supplies cause endogenous changes in income, prices and re-
quired tax rates which in turn moderate supply responses. Because
the labor supply is unresponsive to the wage rate (due to offsetting
income and substitution effects) it is driven by the tax rate and by
the rise in income relative-to exemption levels. Higher tax rates
that are required in the consumption simulations dampen the labor
supply response. The tax rates are sufficiently high enough in the
consumptlon tax with trans1t10n relief to cause a negative response
in the short run. In the consumptxon tax simulations, the labor
supply increases over time as income increase hand tak rates fall.
However, the tax rate does not fall ovér time in the income tax
s1mu1at10n because during the transition a declining ‘amount_ of
pension paymérts to individuals derived from prevmusly deductlble
contributions continue to be taxed. : :

- The ‘capital stoék increases over time, as mduced savmgs aecu-
mulates. The actual amount in increased savings per year may ei-
ther rise or decline over time because the increase in the savings
rate declines over timé™ 45 the rate of return declines (given the
positive savings rate eIast1c1ty) but savmgs mcreases thh:
creases in income. o b T 1 e
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- Table 2 -—Base Case Assumptmns
[All quantities are per dollar of NN'P NA means not applwable] o

1L GDP ..o everneeanans e

...........................

Exports ool
Imports
Government Spending
. Gross Investment
. Capital Stock ..

. Capital Consumptlon "Allow-
"ances (all capital).

9. Residential Investment
- 10. Residential Capital Stock ..

11. Residential Capital Depre-

ciation.
12. Labor ..eieninicireerrnieeneeenciens

....................................

------------

© DOt

..........

14. Real Before-Tax Wage
15. Real After-Tax Rate of Re-
turn.

16. Real Before Tax Rate of Re-

~ turn.

'17.. Price Level
18. Government Debt .. R
19. Federal Deficit ..............

.............................

20. Interest Payments on Fed?

. eral Government Debt.
21. Before Credit Tax Base ........
22, After Credit Tax Base

23. Aggregate Wages .....oceeeunee..

24, Tax Receives—Federal Ex-
cluding Payroll.

25. Payroll Tax Receipts

26. Statutory Tax Rates

27. Rest of World Factor Income
Flows.

28. Rest of World Capital Flows

29, Private Saving (net) .....

30. Personal saving

.............

31. Unemployment Rate

.............

0.623

- NA (Closed Economy)

- NA (Closed Economy)
NA/Fixed Except for Interest
0.175

3.5

0.105

NA, Aggregated Capital Stock?
NA, Aggregated Capital Stock?
NA, Aggregated Capital Stock?

0.75
average marginal $0.665, aver-
; age $0.718

1

0.0445

0.0714

the numeraire, set at 1
NA, Fixed

NA Fixed

0.033

Not calculated for baseline

"Not calculated for baseline; for

new regimes initially 0.572
- for income tax, 0.475 for con-
.sumption tax, 0.372 for con-
sumption tax with transition.
0.75
0.124

0.081
NA to Baseline, Multiple rates
NA, Closed Economy

NA, Closed Economy

0.07

No distinetion between personal
and private

NA, Full Employment Model

1The ‘model does identify owner-occupied housing which accounts for 29 percent of the initial capital
er occupied housing is ﬁxed in all simulations, sc that any additional investment is business

m

it, thig
and cash flows are taxed, while owner occupied housin
might actually decline 5hghtly in the short run, and coul

n matters in the revenue equatmn betause businesa investment is expensed

is exempt from tax. Owner occupied housing
either decrease or increase in the long run.
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This is a steady state growth model with a real growth rate of

2 percent per year and an inflation rate of 3 percent, for a nommal&_ e

growth rate of sl1ght1y over 5 percent per year.
5. Behavior of Monetary Authorzty No M ney)

6. Behavior of the fﬁternattonal Sector

In the base case, there is no international sector. There is; how-
ever, an open-economy experiment, in which the interest rate and
the return on equity capital after the corporate tax (but before the
personal tax) are fixed, except in the five year adjustment’ ‘penod
where they are allowed to rise. During that period capital flows in.
from abroad until these values returii to their initial levels, and the
capital stock grows much more rapidly than in the closed ecgnomy
case. Domestic consumption is, however, reduced by the payments
on interest on fore1gn-owned capltal and the increased 1nvestment”
lowers the tax base in the case of the consumptlon “tax, causmg
higher tax rates and a smaller labor supply response. ) e

I1. Model Slmulatmn Results o

A. Description of Results -

The results of three simulations: the umfied flat income tax ﬁhe
consumption (VAT/flat) tax, and the consumptlon (VA’I‘/ﬂat) w1th
transition relief, are shown in tables 3-5. '

Both proposals allow a wage exemption/credit. Because of the na-
ture of the model, which is a general equilibrium model where the
rate of 1nvoluntary unemployment does not respond to tax revisions
and where the capital stock is highly aggregated, the ﬂat rate ¢on-
sumption tax is equivalent to a value-added tax w1th a4 wage cred-
it.4

All of the proposals are characterized by a single tax rate, by a
flat exemption of $10,000 for each taxpayer (and spouse, for joint
returns), along with a $5000 deduction for children and other de-
pendents 5 Both proposals expand the tax base by eliminating item-
ized deductions and including fringe benefits appropriate to the
particular tax base concept (a comprehensive income or a com-
prehensive consumption base). (Payments on behalf” of workers for
pensions and pension earnings are included in income under the
income tax, with benefits not taxed, while benefits are taxed and
payments and earnings exempt’ ‘under the consumption tax. During
the transition, however, pension benefits paid from previously de-
ductible contributions are taxed under the'i income tax. )

4There would, however, be xmporta.nt dlﬁ'erences be A ption tax
like the flat tax proposed by Representative Armey and an indirect consumptiont tax such as
a VAT that are not captured by this odel, A VAT would shift the locus of taxes. from individ-
uals to businesses, which would be likely to creste some s;gmﬂcant short ferm dislocation, and
which would probably need to be moderated 4s tuch as feamble vis a price accommodation. This
price accommodation would alse cause, the lump sum tax’6n existing capital that is an intrinsic
part of the consumption tax base to be shared between debt ‘and equity, while the Armey flat
tex would impose the entire tax on equity capital. The price“actommodation under a VAT would
also effectively impose the lump Sum tax ting government gecurities held by the public
by lowering the real value of those securiti “would also burden ‘unindexed transfers

5These exemption levels are agsumed:to keep pace w:th mﬂatlon an, 'mcome gmwth othe:r-
wise, they would asymptotically fall to'zero’over time:" St




. Table 3.--—Suinmary Variablés: Income Tax Revision

[All resulis are percentage changes from baseline, except for tax base and rates, wh

h are in percentages, the base relative to

1C.

GDP]
1998

2010

1999 2000

1997

Variable

Long
run

2025

2005

TR Qo

Before-Credit Tax Base .

Wage Income .......,

HERERE I - B~ S
: HEE RS-
Pl iliee ig e
mwmmw_‘%wwmmm
mnmkmmwwwmm
SEE imge
=4 uu.m.m" m e
mmmsmu.."mm.ﬂ
fESa o BB S8
nBEE S5EBEsS
NEESUI TR ILE
VOO0 a8 . . . . ..
it SRBRRES

21

23
24

26

Fed. Non-payroll Tax .....
Fed. Payroll Tax ...

Tax Rates

Private Savings

26
29
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Table 4.—Summary Variables: Consumption Tax Revision, No Transition
[All results nre percentage changes from baseline, except for (t}ax l}ases and rates, which are in percentages, the base relative to
DP

Variable 1997 1998 1999 2000 2005 2010 2025 on¥
1. GDP oo ve e eese b ers s b s s s st 0.10 0.17 0.25 0.32 0.67 0.97 1.72 3.65
2. ConsUMPLON ocviviiiirrsrsrrrseretsasss st s e -1.13 -1.04 -0.94 —(.85 —0.41 -0.02 0.92 3.34
6. Gross Investment . 4.65 4.79 4.92 5.06 5.67 6.22 7.57 11.15
7. Capital Stock ....ccvimneeiniiinneeeee 0.00 0.23 0.46 0.68 1.73 2.68 4.98 11,15
8. CCA. . " 0.00 0,23 0.46 0.68 1.73 2.68 4,98 11.15,
12, Labor. ccieeennmeeeniesessinanesnne 0.14 0.14 0.15: 0.15 0.16 0.18 0.21 0.29
13a. After-tax Wage {Marginal)} .. —4.42 —4.35 —4.28 ~421 -3.90 -361 -2.92 -113
13b. After-tax Wage (Average) ... -5.08 -5.01 -4.94 —-4.87 -4.56 —-4,29 -3.61 -1.87
14. Wage ..o : -0.05 0.03 0.10 0.17 0.50 0.80 1.52 3.39
15, After-tax Return 30.48 30.19 29.91 29.63 28.34 27.20 24.49 17.71
16. Pre-tax Return ... 0.14 —-0.09 —-0.30 —0.52 - 150 -2.38 —-4.46 —-9.67
20. Interest on Debt .............. -9.15 -9.03 -9.22 —942 -1032 -1L12 —13.02 -13.35
21. Before-Credit Tax Base 70.0 T0.0 70.1 70.1 70.4 70.6 71.0 72.3
23. Wage Income ...,..oceoeiemn 6.10 0.17 0.25 0.32 0.67 (.98 1.73 3.69
24, Fed. Non-payroll Tax —-0.62 -0.62 -0.62 —-0.62 -0.62 -0.62 ~0.64 -0.66
25. Fed. Payroll Tax ........... -0.33 -0.30 -0.27 —(.24 —0.10 0.03 0.33 112
26. Tax Rates ...ccuervennne 23.40 23.37 23.34 23.32 23.19. 23.08 22.81 22.15
920, Private SaVINES ..o riesssssssosenes 11.63 11.62 11.62 11.61 11.58 11.54 11.45 il.12

£5¢



Table 5.,—Summary Variables: Consumption Tax Revision, Transition
[All results are percentage changes from baseline, except for (t;all)zpliases and rates, which are in percentages, the base relative to

Variable 1997 1998 1999 2000 2005 2010 2025 Igﬂf
L GDP it e b bt -0.20 -0.14 ~-0.09 -0.04 0.26 0.45 0.94 3.65
2, ConsumMPion ..ot eressessensrssssnsseses ~0.92 —0.86 -0.79 —0.72 ~0.32 ~0.07 0.54 3.34
6. Gross INVeStmMent ..........coiveeeeeiccccrer st rersr e aee s 2.06 2.14 2.23 2.31 2.75 3.10 4.00 1115
7. Capital BIOcK .ottt 0.00 0.10 0.21 0.31 0.81 1.28 . 253 11.15
B.COA vt s e s e et 0.00 0.10 0.21 0.31 0.81 1.28 2.53 1115
12, LADOT it st e s rns e e nn e -0.28 ~0.26 -0.23 -0.21 -0.11 0.06 - 0.19 0.29
‘13a. After-tax Wage (Marginal) ....ccoeeeoeeecervinennsnsensenseniens —-9.35 -9.33 ~9.30 ~9.28 -9.20 -9.08 -8.75 -1.13
“13b. After-tax Wage (Average) .............................................. —~8.00 —17.98 —17.96 —7.94 -1.86 -7.74 —7.42 - 187
14. Wage ....covvvveane e eres 0.09 0.12 0.14 0.17 0.26 0.39 0.75 3.39
15. After-tax Return et et e nas 29.94 29.84 29,75 29.65 29.28 28.77 27.39 17.71
16, Pre-tax Refurn .........ocrvienns -0.28 -0,35 -0.43 -0.50 ~{0.78 -117 -2,23 -9.67
20. Interest on Debt ............. -9.156 ~9.40 -9.46 -9.53 -9.77 -10.12 -11.08 -13.23
21. Before-Credit Tax Base . 63.0 63.4 63.8 64.1 67.3 68.4 69.8 72.3
23. Wage Income .. -0.19 -0.14 -0.06 -0.04 0.26 0.46 0.95 3.69
24. Fed. Nonpayroll Tax ....... ~0.48 ~0.47 -0.45 -0.51 -0.57 -0.59 -0.63 -0.66
25. Fed. Payroll Tax .. -0.49 -0.47 -0.45 ~0.42 -0.28 -0.19 0.02 1.12
26. Tax Rates .............. 27.20 26.96 26.73 26.52 24.73 24,14 22,95 22.15
29, Private Savings ..........cevnne 5.15 5.21 5.26 5.31 5.52 5.83 6.20 11.16

¥9%
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- Also presented are simulations of a consumption tax which al-
lows transition relief for the lump sum tax on old capital that
arises with a shift to a consumption tax base. This transition relief
is provided through recovery of basis. Basis recovery is assumed
following the guidelines provided by the JCT: an undepreciated
basis of $5 trillion, inventories of $1 trillion, and outstanding net
operating losses (NOLs) of $500 billion, recovered respectively over
15 years, 5 years, and 10 years. This provision results in some re-
lief for the recovery of principal, although that relief is not imme-
diate. As a result, a tax is still borne on some of the earnings-on
the existing capital stock. The major effect of this relief is to re-
quire significantly higher tax rates in the transition; the long run
steady state is not affected. _ .

Initially, output rises more in the income tax simulation (one-
half of a percent) than in the consumption tax simulation (one-
tenth of a percent) and actually falls by two-tenths of a percent in
the consumption simulation with transition. This difference occurs
because the initial effects depend primarily on labor supply re-
sponse, which is driven by the tax rate. Since the tax base is small-
er under the consumption tax, and even smaller under the con-
sumption tax with transition, the tax rates are lowest and the
labor supply response highest in the income tax case.

Changes after the first year are negligible for the income tax,
both because the capital stock expands more slowly than in the
consumption tax case and because the income tax base shrinks
slightly due to the decline in taxable pension benefits. Effects grow
somewhat more quickly in the consumption tax case (and reverse
in the consumption case with transition) because of the growth in
the capital stock (although the year-to-year changes remain under
a tenth of a percent). The growth in the capital stock directly in-
creases output and also increases the tax base allowing a lower tax
rate and a slightly higher labor supply. After ten years (2005} both
the income and consumption shifts have resulted in an increase
close to seven-tenths of a percent over base line, while output
changes under the consumption tax with transition have become
positive.

By 2025, some thirty years into the future, output has increased
by 1 percent in the income tax case, by 1.7 percent in the consump-
tion case, and 1 percént in the consumption tax with transition.
Output will continue to grow-—in the long run steady state the in-
come tax will increase output by 1.8 percent, and the consumption
tax (with and without transition) will inerease output by 3.7 per-
cent. '

Of course, the greater growth in the consumption tax scenario is
reflected in a decline in consumption that persists for the first 15
years or so. This consumption must be sacrificed in order to in-
crease savings and increase consumption in the long run. The loss
in consumption is part of the price of future higher output. Not re-
flected in the table is the loss of leisure which is the cost of greater
output due to greater labor supply. This loss is greater in the in-
come tax case than in the consumption tax case.

Tables 6 and 7 show truncated results for two other types of sim-
ulations that help to illuminate the model. The first is a simulation
that allows complete transition relief by eliminating the business
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cash flow tax—relying only on a wage tax. The wage tax has larger
negative effects in the short run, because the tax base is smaller
and the tax rate is higher, and smaller effects in the long run both
because of the higher tax rate and the lower savings elasticity as-
sumed for the wage simulation. The capital stock increases by only
half as much and the labor supply actually falls in the long run.
This comparison also illustrates that the method of providing tran-
sition relief is important. With basis adjustment, the lump sum tax
on old capital is partially relieved for initial capital owners and the
taxes are made by spreading the burden to intermediate but not to
long run generations. Using the wage tax approach requires perma-
nently higher tax rates and spreads the tax burden to all genera-
tions. .

C T g 2



: Table 6.—Wage Tax Simulation
[AH Results Are Percentage Changes from Baseline, Except for Tax Rates, which are in Percentages]

Variable 1997 1998 1899 2000 2005 2010 2025 Long run
GDP ..o -0.26 -0.22 -0.19 -0.16 0.00 0.14 0.60 3:11
Consumption . - 102 -0.98 -0.94 -0.90 -0.71 -0.54 ~0.11 2.69
Capital ..o 0.00 0.10 0.20 0.30 0.76 119 - 2.27 . 10,43
“ . Vesrersasnnnene -0.38 -0.38 -0.37 —0.37 —0.36 -0.36 —0.33 -0.18
Tax Rate ....ccocoiimimvnimrnncccevrennciiens 27.96 27.94 27983 27.91 27.83 27.76 27.59 . 26.36

Table 7.—Consumption Tax Simulation, Open Economy, Five Year Adjustment Period, No Transition
: : Relief

[All Results Are Percentage Changes from Baseline, Except for Tax Rates, which are in Percentages]

Variable 1997 1998 1999 (2000 2005 2010 2025 Long run
GDP .............. 0.40 0.81 122 1.64 2.30 2.30 231 2.38
COonSUMPLION cvereverrevennrireerrerasrreasssscsossssens —-1.05 —0.65 -0.36 -—0.07 0.49 0.68 1.17 3.05
Capital ... . 1.25 2.53 3.84 5.17 6.78 6.78 6.80 16.86
Labor ......... 0.00 0.00 0.01 0.01 0.24 0.25 0.26 0.23

CTax Rate w1 24.68 24.67 24 65 24,63 22.54 99.49 22.37 21.80

L49¢
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The second is a simulation of a consumption tax that assumes an
open economy, with a five-year adjustment period. This assumption
causes larger effects in the short run, with an initial increase of
four-tenths of one percent rising quickly to an increase of 2.3 per-
cent. The long-run effects are, however, smaller than in the closed
economy case. This open-economy assumption is an extreme one,
with perfect capital mobility and perfect product substitution,
treating the U.S. as a small country. In this case, the prices that
face foreigners are fixed (allowing for a five year adjustment). This
treatment does not fix the after tax real return to U.S. savers;
rather it fixes the returns faced by foreigners, net of business taxes
but before personal taxes (e.g. the interest rate and the return on
corporate equity after corporate tax but before personal tax). Be-
cause the U.S. is a large country, even with perfect capital mobility
there would be some adjustment of world prices, which would move
the simulations back toward the closed economy model (perhaps a
third of the way back). Imperfect portfolio substitution and imper-
fect product substitution (since foreign investors must be paid their
returns in the form of U.S. production) would further move this
simulation back towards the closed economy simulation. In addi-
tion, a greater substitutability of debt as compared to equity capital
could cause the capital stock to contract rather than expand with
an open econemy simulation, since the loss of interest deductibility
by firms raises the cost of capital. This occurs because the current
tax treatment actually subsidizes debt financed capital at the firm
leve] by allowing a deduction for the inflation portion of the inter-
est rate.

B. Key Behavioral Reasons for Results

As noted above, the labor supply response, which is driven by the
tax rate, dominates the short run results. Any rule that contracts
the tax base (including the deduction of net investment in the case
of the consumption tax and the additional deduction of basis under
transition relief) and drives up the tax rate tends to mute or pos-
sibly reverse the labor supply response. Among other effects, the
initial tax rate in the income tax simulation is lower because of the
continuing taxation of pension incomes-—for a period of time, con-
tributions are not deducted and most pension income is still taxed.
That effect fades away over time, however, and disappears entirely
in the long run.

In the long run, the accumulation of capital becomes more impor-
tant. The consumption tax produces larger long-run effects because
the savings elasticity is assumed to be larger and because the tax
rate on new investment is cut more. Both play a role. If the con-
sumption tax were simulated using the lower savings elasticity of
0.2, the long-run effect would be an increase of 2.3 percent rather
than 3.7 percent, largely because the capital stock would increase
by 6.9 percent rather than 11.2 percent. Labor supply is affected
minimally.

To illustrate the sensitivity of the results to the choice of elastic-
ities, results for GDP and consumption are presented in table 8, for
the first year and the long run steady state, using a variety of as-
sumptions regarding labor supply and savings.



Table 8.—Percentage Change in Income (Consumption) for the Income Tax and Consumption Tax
Revision, First Year and Long Run, for Alternative Elasticities

Labor :;g)g(ly elas- ¢ avings elasticity Incom;.et:rx, first Incnmt:'u tgx, long Const_.:lrl;ltp;:::; tax, Cons;(l)l:gt;j:: tax,
0.2 0.2 1 0.49 176 0.11 2.34
" {0.45) (1.97), (—0.45) (2.21)
02 0.4 0.49 2.38 . 0.10 3.65
: (0.12): (2.52) (—1.13) (3.34)
0.2 0.0 049" 0.79 5. ' 0.12 0.23
. 0.77), (1.09) ; Lo (0.19) (0.31)
<04 0.2 1.01 2,66 : o 024 2.68
S (1.26); (3.2 . - (—0.25) (2.71)
0.4 0.4 101 321 P 022 4.06
o _ : {0.91) ©(3.29); 2 (—0.96) (3.91)
0.4 0.0 1.01: 167 ;o 027 0.51
(1.60Y {0.42) (0.70)

653
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The results are also affected by the factor substitution elasticity,

although the effects are negligible in the short run, since labor is
not responsive to the wage rate and the capital stock has changed
very little. There are effects in the longer run, however. If that
elasticity is lowered from 1.0 to 0.5, the simulations for the base
case for the income tax (with a savings elasticity of 0.2) decreases
the output effect in the long run steady state from 1.76 percent to
1.55 percent. In the case of the consumption tax (with a savings
elasticity of 0.4), the 3.65 percent increase is reduced to 2.62 per-
cent. : :
This model does not capture efficiency gains, which would usu-
ally be relatively small and show up in part in the mix of goods.
It is possible that efficiency gains associated with the reallocation
of capital would be large enough to increase output slightly.

C. Importance of Specific Features of the Proposals

1. Low Income Relief

A flat rate tax with no low income relief would produce a signifi-
cantly larger labor supply response (and a larger capital accumula-
tion because of increased income). In the case of the income tax,
output would rise by 1.55 percent in the first year (and consump-
tion would increase by 2.02 percent). In the long run, sutput would
increase by 4 percent (with a 4.93 percent increase in consump-
tion). In the consumption tax case, output would initially rise by
1.56 percent (and consumption by 1.05 percent); in the long run
outp)ut would rise by 6.01 percent (and consumption by 6.63 per-
cent).

2. Transition Measures

As shown in the comparison tables, allowing basic recovery for
the consumption tax would cause a contraction in short run output
(in the first five years), although that contraction would be small.
This effect arises largely from the higher tax rate required because
of the revenue loss, Output would be substantially lower even quite
far into the future, although that effect reflects largely the pre-
sumption of a smaller savings response due to the lack of
intergenerational redistribution rather than the contraction of the
tax base. There is no effect in the long run steady state.

3. Government Deficits

All deficits are fixed to be the same as in the baseline and have
no effect on the outcome. .

II. Evaluation of the Model’s Strengths and Weakness

A. Short-Run vs. Long-Run Predictions

The strengths and weaknesses of this model can be understood
most clearly by comparing it to the alternatives. Briefly, however,
the strengths of the model are that it is aimed at consistency with
empirical evidence on the fundamental supply responses in the
economy {of labor and capital} and is simple enough to be tailored
to the particular task at hand, examining the effects of a general
structural tax change.



261

Its weaknesses are that it is not built up from fundamental eco-
nomic building blocks (lifetime utility functions) and that it is high-
ly aggregated so that it cannot evaluate effects across sectors. In
addition, it does not deal with short run dislocations and adjust-
ment costs because it is'a full employment model. . L

The following discussion elaborates on these.issues. First, the
model can be contrasted with the more stylized life-cycle and infi-
nite-horizon intertemporal models. While these models are also
consistent with neoclassical growth theory, they are.constructed
from utility functions and the supplies and demands are derived
from these functions. The model used in this study is basically a
“reduced form” model that introduces direct supply elasticities for
labor and savings. The more stylized models are more rooted in
economic theory, but at the same time they are captive of their own
assumptions and structure, some of which simply reflect familiar
and simple mathematical forms. They may produce changes in cap-
ital and labor that are highly inconsistent with observations of
these changes in the economy. The reduced-form model used in this
paper can be tied to any direct empirical evidence on savings re-
sponse and labor supply. In particular, the results are consistent
with two importarnt observations about the economy: the labor sup-
ply does not appear to change substantially with respect to changes
in the wage or significant changes in the structure of taxes and the
savings rate does not change very much with respect to changes in
real interest rates or tax rules—at least not'in_a way that would
cause significant short-term changes in the capital stock. _

In essence, this modeling approach sacrifices theoretical purity
for greater consistency with empirical évidence. Ideally, we would
prefer 2 model that is fully derived from the basic¢ theoretical build-
ing blocks of economic theory but that also predicts dlitcomes con-
sistent with observations of the ‘economy. It is not clear that we
have yet developed such a model. _ T

The model presented in this paper also differs from the macro-
economic models which also may have some neoclassical growth
elements but which are focused primarily on short run disequilib-
rium effécts. These disequilibrium models are also reduced form
models that may have even less of a formal grounding in "utility
and production functions, since some relationships are developed
for forecasting purposes. A disadvaintage of the model presented in
this paper is that it cannot take into account the disruption caused
by changes in relative prices, income, and production in the short
run that is likely, other things equal, to ledd to some unemploy-
ment. (At the same time, existing disequilibrium models are not
primarily designed to estimate the effects of structural tax replace-
ment, but rather of general monetary and fiscal policies). .

The model presented in this paper provides a reasonably good
means of predicting the general magnitude of fundamental supply
side responses that are consistent with the direct evidence of labor
supply response and savings response. It does so in a general equi-
librium framework that is consistent with observations of the na-
ture of long-term growth paths. The sensitivity analysis also sug-
gests that effects will not be dramatically different in an open econ-
omy or with reasonable variations in elasticities. Assuming that
these responses persist, it also provides a reasonably good means
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of predicting longer-run effects as well. Fundamentally, the evi-
dence suggests that these effects tend to be relatively small, and
hence that any reveriue feedback effects will be small, especially in
the short run.” = - ' Co o e '

Because a major tax change is likely to be disruptive, the short
run positive effects are actually likely to overestimate the actual ef-
fects. Since disruption is likely to be costly, positive effects may be
smaller or may become negative effects. The disruption associated
with a tax change that requires a significant price accommodation
(such as a VAT) due to a shift in the point of collection of large
amounts of revenue could be very serious and cause significant
short’run dislocation and declines in output.

B. Level of Uncertainty with Respect to Assumptions
. 1, Labor Supply ' T S

An extensive body of literature suggests that the overall labor
supply is not very responsive to changes in relative prices.

Most studies of male labor supply response from statistical data
are negative but only slightly so; estimates of female elasticity have
varied substantially. These studies compare the labor supply of in-
dividuals at different wage levels, and there are many such studies.
A recent CBO study placed the uncompensated elasticity in a range
between 0 and 0.3, weighted for male and secondary earners (fe-
male) hours.® These reflected a range of —0.1 to 0.2 for male sup-
ply and 0.3 te 0.7 for female secondary earners supply. The substi-
tution elasticities ranged from 0.2 to 0.4. Much of the response for
secondary earners is in participation rates rather than hours
worked. These ranges were based on certain studies that explicitly
considered taxes. Other studies, mostly prepared by labor econo-
mists, referenced in the CBO paper tended to find in virtually all
cases slightly negative responses for males, and higher but much
more variable results for females. Rogers and Randolph indicate a
range of —0.1 to 0.3 for their sensitivity analysis for the uncom-
pensated elasticity.” A well-known general equilibrium tax model of
the economy used a weighted average of 0.15 for the uncompen-
sated elasticity, which appears to be at the high end of the ranges
reported in that study; the range would be between —0.1 and 0.2,
for a midpoint of 0.05.2 In addition, many of these summaries re-
flect estimates for married women, who have tended to have higher
elasticities than unmarried women who also make up a significant
part of the labor force. Thus, these reviews are consistent with a
roughly fixed uncompensated labor supply response, and a com-
pensated elasticity of 0.2.

Note also that the response in the short run may be smaller than
suggested by the cross section studies, because it is not easy to.
quickly change jobs or hours for many types of employees. Thus the
labor supply response may be too large for the initial years of the
simulation, :

¢ See “Labor Supply and Taxes,” Congressional Budget Office Memorandum, Ja.nua[x}y 1996.

7William C. Randolph and Diane Lim Rogers, “The Implications for Tax Policy of Uncertainty
About Lab%r Supply and Savings Responses,” National Tax Journal, Vol. 48, September, 1995,
pp. 429445,

&Charles L. Ballard, Don Fullerton, John B. Shoven and John Whalley, AS General Equi-
librium Model for Tax Policy Eveluation, Chicago, University of Chicago Press, 1985,
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There are some other kinds of evidence on labor supply response.
For example, the hours worked per week and participation rate of
prime-age men have changed very little over the post-war peried,
despite a substantial rise in the real wage and substantial changes
in tax rules. Prior to that period there was a downward trend.
Thus, it is difficult to envision a small positive response, and cer-
tainly not a large one, for this group. Participation has actually de-
clined among men as a whole {(although that partially reflects in-
creased investment in education and the availability of retirement
income).? Average weekly hours of work for women of prime work-
ing age have also remained constant or declined, although partici-
pation rates have risen (the participation trend may also reflect
other factors).l® These observations tend to rule out large labor
supply responses, either compensated or uncompensated. These ob-
servations increase the reliability one might place on the relatively
small labor responses drawn from cross section studies. -

Allowing equal inéome and substitution effects, which makes the
labor supply inelastic with respect to changes in the wage rate (al-
though not with respect to tax rates), does tend to make labor sup-
ply responses a bit larger in the short run (when an expansion of
labor supply tends to drive the wage rate down) and a bit smaller
in the long run (when an expansion in the capital stock tends to
raise the wage rate), if labor supply were assumed to respond posi-
tively to the wage rate. (The opposite effects occur if it were as-
sumed to respond negatively). The assumption of equal income and
substitution effects also, however, deals with a difficult problem of
neoclassical growth models. Since the real wage tends to increase
constantly over time, due to technological progress, labor supply
would tend to increase without limit if substitution elasticities
were larger than income elasticities and would tend to decrease
without limit if the opposite were true. This problem does not
present a technical problem with solving the model because of the
way the solution methods are set up , but is a pervasive conceptual
challenge to any growth model. ' :

2. Savings

Empirical evidence on the savings elasticity indicates a small re-
sponse, which some studies find to be negative, some positive, and
many find not to be statistically significant.1! There are theoretical
reasons to believe that there would be a higher rate with a con-
sumption tax because of the redistribution of income. The savings
elasticity for the consumption tax case is set at 0.4, one of the high-
er values in the literature and the higher one reported by Michael
Boskin in his 1978 study (“Taxation, Savings and the Rate of Inter-
est,” Journal of Political Economy, vol. 86, January, pp. S3-527).
The rate is set at 0.2 for the income tax, for the transition years
with basis recovery, and for the wage tax.

93ee John Pencavel, “Labor Supply of Men: A Survey,” In Handbook of Labor Economics, Vol.
1, Ed. Orley Ashenfelter and Richard Layard, New York, North-Holland, 1986, pp. 2-102.

105ege Mark R. Killingsworth and James J. Heckman, “Female Labor Supply: A Survey,”
Handbook of Labor Economics, Vol 1, Ed. Orley Ashenfelter and Richard Layard, New York,
North-Holland, 1986, pp. 2-102. ) ' ) L

11 This lterature is reviewed in Jane G. Gravelle, The Economic Effects of Taxing Capital In-
come, Cambridge Mass., MIT Press, 1994, chapter 2.
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There are many reservations about the savings studies, which
are very difficult to implement, particularly as they rely on time se-
ries evidence where it is difficult to control for all of the variables.
Nevertheless, the evidence does strongly suggest that there will not
be responses that are significant enough to change the capital stock
markedly in the short run. The uncertainty about this effect does
lead to some uncertainly in the longer run, although large elastic-
ities do tend to be self correcting because the savings response is
dampened as the capital stock increases and reduces the rate of re-
turn. Even moving the elasticity up to one would produce an in-
crease of only 5.7 percent in output in the long run steady state
for the consumption tax shift, as compared to the 3.7 percent pre-
dicted in the base case. (In the short run, output increases would
actually be smaller, only 0.05 percent, because the larger savings
response would reduce the consumption tax base. But the tax rate
required would be only slightly different—28.98 percent rather
than 23.38 percent). One cannot, by the way, rule out the possibil-
ity of a negative savings response in some cases; some studies have
found such a result.

3. Capital Flows

The open economy experiment allows the testing of the limits of
the open economy assumption for adjusting more quickly in the
short run. The greatest uncertainty here is probably not whether
the effect will be a much greater positive: relaxing the small coun-
try assumption and the assumptions of perfect substitution in in-
vestment and consumption would all tend to move the open econ-
omy résults back towards those of a closed economy. Rather, there
is a possibility that debt capital is more mobile than equity and
that capital will flow out of the U.S. rather than into it. Neverthe-
less, the evidence on international capital flows does not generally
suggest that they are large relative to the magnitude of the capital
stock, again suggesting that open economy assumptions would
make only a slight difference in the results.

4. Efficiency Guins

These effects are not considered but are likely to be small rel-
ative to output. Even studies that find relatively large efficiency
. gains would find small gains relative to output and many of these
gains would be in the composition of output rather than the pro-
ductivity of output. The model does assume a significant shift of
capital into the business (taxed) sector.

5. Deficit

~ Deficits are held constant. . o -
C. Suitability for Evaluating Limited Tax Proposals

This model could be easily adapted to other proposals if the ef-
fects on marginal and average tax rates on wages and on capital
income can be estimated. A more limited proposal would simply
have more limited changes. Its predictions are, however, limited to
aggregate labor and savings supply responses, do not address
microeconomic allocational and realization-of-income effects (e.g.
changes in capital gains realizations). In a broad tax regime with
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uniform taxation of capital, these effects are not relevant, but they
could be relevant with more narrow changes, particularly in the
treatment of capital income. Previous experience with other models
suggests that micro-responses can be modeled separately and the
results can be added with little loss of precision, however. The
model could also be applied to proposals that lose or gain revenue
by allowing an increase in the deficit or assuming cuts in spending
programs that do not have behavioral responses or whose behav-
ioral responses are separately determined. A growing deficit would
not allow a steady state solution, however.
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Appendix
_ The model is set up to calculate values over time in terms of _year-one'
output levels, to simplify calculation of percentage changes. Thus, it measures

changes from the normal growth path. The price of the good is set at 1 and is
the numeraire of the model.

Much of the detail in the model is aimed at differentiating across
individuals with different income levels and different relationships between
marginal and average tax rates. There are eighteen categories of individuals.

The production function is a Constant Elasticity of Substitution (CES)
function:

(1) Qt =A [aK1 -8 (l_a)Ll(g.],s)] (1/1-1/8»

where @, is output at time t, K, is the capital stock at time t, and L, is labor at
time t. S is the factor substitution elasticity in absolute value (the percentage
change in the capital/labor ratio divided by the percentage change in the relative
prices of capital and labor). A and a are constants.

The second through the 19th equations in the model are the labor supply
functions:

(2y-(19) L, = b [W (1)} Es W (1-t,)] Ey i= 1-18,

L; is the labor supply of the ith class of individuals at time t, b; is a
constant, W, is the wage rate at time t, t,; is the marginal tax rate of the ith
individual at time t, and t,; is the average tax. Eg and E, are the substitution
and income elasticities (and hence Eg is the compensated labor supply
elasticity). The income elasticity is negative, Labor is supplied in effective units
that have a common wage rate.

There is also a savings rate relationship:

(20) s, = c [R(1-tx)] Er

where s, is the savings rate at time t, ¢ is a constant, R, is the rate of return at
time t, ty ie the tax rate on capital income {(weighted for the types of capital),
and Ejy is the savings elasticity (the percentage change in savings given a
percentage change in the real after tax rate of return).

Finally, there is an equation describing the capital accumulation process:

@1) Ko,y - K, = [s(Q-T-dK,) - nK)1/(1-2)
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where T is the overall tax; n is the steady staté growth rateof the economy, and
d is the depreclatlon rate. Th:s formulatxon prov:des for savmgs as'sa percent of
disposable income. AT ST . )

The model now contains twenty-four unknowns: output, eighieen 1abor
supply quantities, capltal in two penods, and the wage rate rate of return, and
savings rate.

To complete the model, profits are maximized; the production fupction’
is differentiated to obtain two first order conditions, which can be expressed as:

(22) K/, [(a/(_l-a))(WJ(Rl-i‘ 2 5

E-1)

(23) K/Q, [at/(R+d))] A

Finally, in each period, the current capital stock, K,, is held constant;
onee a solution is obtained for afl other variables, the new capital stock is found
and is then fixed for the next period. Thus, one variable, the capital stock, is
known at the beginning of each years’ simulation, and for any one simulation
there are only 23 varlables correspondlng to the 23 equatlons

The model can also be solved for the long run steady state when the
capital stock (ad_]usted for growth) is not changing. In that case, the left hand
side of equation (21) is set to zero and there is a single capital stock. This form
of the equation 1s also used for cahbratmg the model w1th the m1t19.l
equilibrium.” Lo ,

When modeling the open' economy exercise, the pretax rate of return is
set exogenously by moving over five years, in equal increments to shift the
current pretax return to one that reflects a fixed interest rate and return to
corporate equlty after corporate tex.

For the replacement exercises done in t}us study, tax rates are set in the
model to hold the deficit fixed. All spending, except for interest on the debt, is -
fixed, so that the new tax rate is set 50 as to hold tax revenues net of’ changes
in the interest on the debt fixed. Since income taxes are setata flat rate in the
new equilibrium, introducing a new variable, there is another equation that seta
revenues at a fixed level. The tax rate varies from year to year. -

This last equation varies for each type of tax simulation. Current
revenues are the currernt tax rate on eapital income, times the amount of capital
income plus the current tax rate on labor income times the amount of labor-
income. The current tax rates are weighted to reflect, for the capital income tax,
the different tax rates in different sectors mcludmg a tax rate close to zero for
owmner-occupied housing. For the tax on wage income, the tax is weighted to
reflect individuals with no tax hab:ixty In the new snnulatwns
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(1) For the income tax simulation the single tax rate must be set, but it
must still be adjusted for exempt or nontaxable income. The new tax rate, times
the share of capital income taxed (owner-oecupied housing is not taxed), times
the amount of capital income, plus the new tax rate times labor income, times
the share of labor income taxed {some individuals have incomes too small to
tax), minus the cost of the wage credit for taxpayers with a tax liability, minus
the savings from the fall in the interest rate, plus the change in taxes on
interest on the public debt equals current tax revenue. The initial level of
public debt s held constant relative to baseline output and the savings on
interest payments are due to the decline in the interest rate. :

(2) For the consumption tax simulation, the new taz base is also reduced
by the deduction allowed for the net investment {(for the share associated with
business investments, since investment in owner-occupied housing is not
expensed).

= (3)  For the consumption tax simulation with basis recovery, an
additional revenue cost appears during the transition years to allow the recovery
of depreciation, inventories, and Net Operating Losses. '

(4) For the ﬁ'ra:ge tax, there i no deduction for 1nvestment,and no loss
from basis recavery, but the tax applies only to wages and not to capital income.

(5) For the opeh economy simulation of the consumption téx, the interest
rate is fixed; investment imported from abroad is deducted from the tax base.

The model is calibrated to reflect measures of the U.S. economy. The
calibration is unique to the set of elasticities chosen: a new calibration would
be performed if new elasticities were chosen. All calibrations set the values in
the economic aggregates to those observed in the economy as set out in Table
2.

The specific calibrations are as follows: first, set net product -- Q minus
depreciation, or @ minus dK -- to one. Also set W equal to 1, labor supply equal
to the labor share of income, 0.75, the capital stack at 3.5, and depresiation at
0.03."” Derive the pretax rate of return equal to 3.5 divided by capital’s share
of income, 0.25, and gross output given @, d, and K. These values are used to
set the constants, A and a, in the production funection -- constants that depend
on the factor substitution elasticity.

The real growth rate is set at .02. That growth rate generates the
savings rate, s, out of disposable income, and allows (once the tax rate is
measured) the setting of the constant c in equation (20). The growth rate is not

12 Phese values along with data'on capital incofne tax rates, capital shares, and other values
are based on a variety of existing models I have constructed; for thore details, see Jane G.
Gravelle, The Economic Effects of Taxing Capital Income, Cambridge, Mass., MIT Press, 1994,
Note that the depreciation rate for the capital stock reflects » weighted average of equipment,
with high rates, structures, with low rates, and land and inventories that do not depreciate.
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important to the model solution except in that it produces the savings rate,
which is important. The growth rate is slightly lower than recent performance
in order to set a savings rate more consistent with observation." 18

There are several caveats, unresolved issues, and potential refinements
that might be considered: ‘

How should pensions be treated for purposes of the capital tax? They are
treated as marginal in this analysis, but there is a case for treating pension
earnings as mframargmal Treating them &s inframarginal would cause a
higher current cap:ta] income tax burden under current law (because the zero
tax rates on pension earnings would not bhe included). As a Tesult, the
reductions in marginal tax rates in the simulations (because ‘of the higher

starting point) would be larger eut and a blgger savmgs response with taxatlon

because of additional revenue.- . - C o

Should payroll taxes be treated fully as taxes or should they be treated
as contributions to retirement plans.  Some intermediate case is probably
appropriate. The level of taxes influences the initial net of tax wage and
therefore the percentage changes that drive labor supply response. Not treating
the payroll taxes as taxes would reduce the magmtude of the labor supply

response O

There is a theory that Suggests that property taxes are not margmai

_ because individuals "vate w1th their feet” to find a Jurlschctlon where they are

compensated for the property taxes with serviees. If property taxes are treated

as payments for benefits rather than taxes, the net after-tax return would rise
and the supply response 1 would be smaller. .

... There are many details of the tax law ‘that are not cons;dered mcludmg
_the EITC, the AMT, losses, credits for deferred taxes, and a host of other
provisions. The EITC in some cages unambiguously increases work, and in
others decreases it, but in 2. different fashion from a normal tax.

This model does not allow exphmtly for a reallocation of capital betrveenr

owner-occupxed housing and business, but rather assumes that the housing

capital stock is fixed. This assumption’is probably a reasonable one and not .

1mportant to the final results, however,

13 This is & problem that arises from setting up a:n eqmlibnum model from an obeerved ’
economy t.hat i8 not necessarily in équilibrium. <




5. John G. Wilkins*

“Dynamic Revenue Estimating: Can It Work? Simulations of
the Effects of Three Alternative Tax Systems”

Introduection =

Anticipating the profound impact of tax reform on the economy,
Coopers & Lybramf L.L.P. (C&L) constructed a dynamic economic
model that fully integrates the distributional analysis available
from microsimulation tax models of households and businesses and
the year-by-year economic forecasting capabilities of large-scale
macroeconomic models,

The standard tool for estimating the revenue and distributional
effects of tax law changes is a microsimulation model. Government
bodies such as the staff of the Joint Committee on Taxation (JCT)
and the Treasury Department’s Office of Tax Analysis (OTA) em-
ploy microsimulation models when making revenue estimates of
proposed tax law changes. While both JCT and OTA make reason-
able assumptions about changes in behavior as a result of a par-
ticular tax proposal, the estimates are “static” in the sense that
gross domestic product (GDP) and other macroeconomic variables
are held constant. Although the omission of dynamic estimates is
less important when tax Iaw changes are minor ones, static esti-
mates can produce a serious bias that can lead to misinformed tax
policy decisions when major tax changes or fundamental tax re-
forms are being considered. An awareness of this shortcoming
prompted the House of Representatives to amend clause 7 of House
rule XIII earlier this year to permit the Chairman of the Commit-
tee on Ways and Means to request a “dynamic estimate of the
changes in Federal revenues” under certain circumstances.

The standard tool for forecasting overall changes in the economy
such as growth in GDP, or changes in inflation or interest rates,
is the macroeconomic model. Macroeconomic models are used by
government bodies for a variety of tasks such as generating eco-
nomic forecasts upon which to base semiannual budgets. While
macroeconomic models do not include detailed tax information and,
as such, cannot directly estimate tax revenues by source, both JCT
and OTA use economic forecasts to project their revenue estimates
forward. They do not, however, determine how those forecasts—and
hence future revenue projections—would differ if proposed tax laws
are enacted. This missing step is the essence of a dynamic revenue
estimate.

The C&L model combines individual and corporate microsimula-
tion models with an 85-sector macroeconomic model to create a sin-
gle integrated model that produces both “static” and “dynamic” es-

L *John G. Wilkins, Principal and National Director, Tax Policy Economics, Coopers & Lybrand
L.P.
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timates of the effect of tax law changes on households, companies,
industry sectors, or the economy as a whole. The C&L model begins

with basic IRS tax data used to construct an individual mierosim<

ulation' component, containing over 100,000 households and
250,000 persons. This information is then merged with detailed
nontax data from other government sources. These data concern
consumer spending, savings and assets and greatly enhance the
kind of information that can be shown. On the corporate side, the
C&L model again starts with all available IRS data, including
about 4,000 entries grouped by 182 industrial sectors and 12 asset-
size categories. By matching the IRS corporate data files with fi-
nancial reporting information, the model creates 15,000 “synthetic”
corporate tax returns and categorizes them by standard industrial
classification codes. This added step of merging financial informa-
tion and generating 15,000 tax returns sets the model apart from
other microsimulation models that use only publicly available cor-
porate tax data. In addition, the model tracks individual companies
over a series of years, giving it the unique ability to” accurately
evaluate proposals which affect net operating losses, credit
carryforwards, and transition rules. Cromme

The enhanced microsimulation components of the C&L model are
then linked with the macroeconomic component. The heart of the
macroeconomic component is an input/output model that unites 85
industrial sectors within the economy. Specifically designed to dem-
onstrate the interrelationships between what one industry sells
(output) and another industry purchases (input), it includes “tax
enhancements” to facilitate the ability of the macroeconomic com-
ponent to “speak” to the microsimulation components and produce
meaningful estimates of tax changes.

Because of its unique modifications and micro/macro integration
features, the C&L model produces dynamic, as well as the tradi-
tional static, revenue estimates of tax law changes without sacrifie-
ing the important distributional estimates that Members of the
Congressional tax writing committees expect to see before making
policy decisions. For example, the model can show who the winners
and losers are, along with distributions of proposed tax changes
sorted by household or adjusted gross income level, by corporate
size, or by industry segment. Because the model fully integrates all
sectors of the economy, even tax changes targeted to a single sector
or group of taxpayers can be shown to affect all other sectors, not
only direct suppliers and customers. o

‘The JCT Simulations o

In response to a request from the staff of the Joint Committee
on Taxation (JCT), Coopers & Lybrand L.L.P. (C&L) simulated the
dynamic effects of three alternative tax systems using its propri-
etary economic simulation ‘model. The alternatives include a flat-
rate unified income tax, a flat-rate consumption tax without transi-
tion rules, and a flat-rate consumption tax with transition rules. In
the economic simulations, each alternative replaces the current
personal and corporate income taxes on a year-by-year, budget neu-
tral basis. To accomplish this, the tax rate for each alternative is
adjusted annually throughout the 1997-2006 forecast period.
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‘The flat-rate unified income tax was modeled as a variant of cor-
porate tax integration. Dividends received, other than interest-type
distributions from mutual funds, were excluded from taxable per-
sonal income and domestic intercompany dividends received were
excluded from taxable corporate income. The flat-rate consumption
tax included a personal-level tax on wages and certain retirement
and other benefits and a meodified subtraction-method value added
tax imposed at the business level. The flat-rate consumption tax
with transition rules was modeled according to JCT guidelines al-
lowing for an outstanding stock of $500 billion of prior net operat-
ing loss (NOL) carryforwards, $5 trillion in basis of undepreciated
assets and $1 trillion of existing inventory.

In addition to simulating the dynamic effects of the three alter-
natives described above, the C&L model produced “static” re-
sponses employing the types of assumptions generally used by the
JCT in its analysis of tax law changes regarding changes in tax-
payer behavior. However, under the “static” responses, it was fur-
ther assumed that those changes would have no effect on economic
activity or on the income earned by taxpayers. The importance of
the value of dynamic scoring can be more clearly demonstrated by
comparing the differences and distinctions that are produced from
the dynamic and static simulations. In all cases, the “feedback” ef-
fect of macroeconomic components included in the dynamic esti-
mates serves to reduce the sizable deficits that would result from
scoring the tax alternatives under a static scenario.

Simulatior_: Results

All three of the alternative tax systems were simulated using the
same fiscal and monetary assumptions. Per JCT' specifications for
the three experiments, the tax rate under each alternative was ad-
justed annually to keep the federal budget deficit at the Congres-
sional Budget Office (CBO) baseline levels throughout the 1997-
2006 forecast period. For example, interest rate changes affecting
federal interest payments and unemployment changes affecting
payroll tax receipts were fully offset by changes in revenues from
the alternative tax. Thus, as the economy grew, the tax rate was
allowed to drop in order to maintain deficit neutrality as compared
with the current-law baseline deficit. _

This phenomenon is shown on Chart 1, which summarizes the
flat-tax rates required to maintain revenue neutrality on a year-by-
year basis under the three alternative tax regimes. Tax rates under
the three alternative tax systems gradually decline during the
1997-2006 forecast period as the economy outpaces the projected
baseline forecast. Under the unified income tax, the flat-tax rate
required for deficit neutrality is 19.9 percent in 1997 and drops to
18.7 percent by 2006. Under the consumption tax without transi-
tion rules, the deficit-neutral flat-tax rate starts at 20.8 percent
and drops to 19.3 percent. The flat-tax rate for a consumption tax
with transition rules would have to be 24.8 percent in 1997 in
order not to increase the deficit, but could be lowered to 20.5 per-
cent by 2006. The reason that this rate can be lowered so fast and
remain revenue neutral is because the deductions under the transi-
tion rules would be large initially but would decrease throughout
the forecast period.
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Chart 1: DEFICIT-NEUTRAL TAX RATES
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According to the C&L dynamic economic simulations, all three of
the alternative tax systems would generate additional economic
growth, By 2006, real output would be more than 1 percent above
the baseline regardless of which alternative tax was imposed. Real
output in 2006 would be slightly greater under the copsumption
tax alternatives than under the unified income tax  alternative.
Chart 2 shows_the real growth rate under current-law and under
the simulations over the 10-year forecast period. Although two of
the simulations show a lower rate of growth in the initial year, all
three simulations demonstrate that growth will be in excess of the
baseline in virtually all of the forecast period. Although the projec-
tions converge toward the baseline growth rate by the year 20086,
the growth over the previous decade ensures that there will be a
permanent increase in the level of real output. o -
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Chart 2: REAL GROWTH RATE 1997-2006 (PERCENT)
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The effects of the three alternative tax simulations on the econ-
omy can be summarized with selected macroeconomic variables.
Under all three tax alternatives the change in prices would be
modest, with the rate of inflation actually falling by the year 20086.
Interest rates in 2006 would be below the baseline. Real short-term
rates would be down about 50 basis points and real long-term ratés
would be down about 20 basis points under all three alternative
tax systems, o '

Lower interest rates and lower tax rates on capital income would
stimulate investment. Under the consumption tax alternatives, in-
vestment in producer durable equipment, a tax-sensitive compo-
nent of gross private domestic investment, would be 4.8 percent
above the baseline in 2006. Under the unified income tax, invest-
ment isn producer durable equipment would be 3.3 percent higher
in 2008.

The size of the labor force in 2006 would be about 1.5 percent
above the baseline under all three tax alternatives, but the total
hours of employment would be up by only 1.1 percent. The lower
increase in hours has two consequences: fewer full-time workers
and more unemployed workers. This dislocation would be tem-
porary, however; eventually, the increase in the labor force would
be fully utilized.

Labor productivity in 2006 would be slightly above the baseline
due to the larger stock of capital. Real private-sector output per
hour would be up slightly less than 0.2 percent under the unified
income tax and slightly greater than 0.2 percent under the con-
sumption tax alternatives.

Personal savings would increase modestly over the baseline esti-
mate under all three tax scenarios. The results of the three simula-
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personal savings would be less than 1 percent higher. R
Chart 3 shows representative macroeconomic indicators for se-

lected‘years under one of the alternative tax scenarios, the con-
sumption tax without special transition rules.

tions indicate that throughout the forecast period the increase in

AR

Chart 3: SELECTED MACROECONOMI

art 3: SELECTED MACROECONOMIC CHANGES |
UNDER A CONSUMPTION TAX WITHOUT TRANSITIO

Macro Variable 1997 | 2001 | 2006 |
Inflation (% points) —-- 1 02 | 02
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Due primarily to NOLs, the tax base in the corporate sector (i.e.
the taxable C corporation base plus the taxable S corporation base)
would differ from the aggregate “net” corporate tax base (including
C and S corporations with current-year NOLs). In 1997 for exam-
ple, the aggregate “net” corporate taxable base under the consump-
tion tax was $265 billion without the transition rules and -$373 bil-
lion with the transition rules. The corporate base that was subject
to tax in that year, thatis, taxable income of corporations with
positive income, was $1,081 billion under the regime without tran-
sition rules and $622 billion under the plan that included transi-
tion rules. Thus, under either consumption tax alternative, more
than $800 billion in current-year NOLs could not be utilized to re-
duce current-year tax payments and would have to be added to the
stock of NOLs carried forward to 1998. The stock of NOLs would
continue to grow throughout the 1997-2006 period. D

‘In addition to simulating the dynamic effects of the three alter-
natives described above, the C&L model produced static responses
employing the types of assumptions normally used by the JCT and
the OTA in their analyses of tax law changes. Assumptions regard-
ing changes in taxpayer behavior in response to tax law changes
were included but macroeconomic changes were not. ... . . .

By generating both the traditional “static” estimates and the
fully dynamic estimate, the additional change in receipts, or “dy-
namic revenue reflow,” can be measured. Chart 4 shows the year-
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by-year totals of additional receipts generated by thé “chahge ‘to a
consumption tax. This is measured by the difference between the
traditional “static” estimate of revenue loss and the dynamie détual
estimate of revenue loss. For a consumption tax without transition
rules in effect, the chart shows, for example, that the revenue loss
would be estimated using traditional rules at about $12-1/2 billion
in 1997 and would rise to nearly $40 billion by the year 2001, In
contrast, the dynamically estimated revenue loss, which takes into
account improvements in the economy which directly result from
proposed tax regime, is only about $2 billion in 1997 and rises to
only about $15 billion by 2001, the end of the forecast period. The
difference between these two estimates——about $10-1/2 billion in
1997 and increasing to roughly $25 billion by 2001—represents ad-
ft‘iitional tax revenues attributable to induced higher economic per-
ormance.

Chart 4: DYNAMIC AND STATIC REVENUE LOSSES™ ~
CONSUMPTION TAX WITHOUT TRANSITION (SBILLIONS)
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Another way of looking at the importance of dynamic versus tra-
ditional revenue estimates in this particular situation is to ‘compare
the results on the deficit. Although Chart 4 shows that the dy-
namic estimate of revenues is still a revenue loss under the con-
sumption tax without transition rules, the dynamic estimate of the
change in the deficit is zero by design. The remaining improvement
in the government’s overall fiscal picture is attributable to govern-
ment spending being lowered once the economy is improved.

For the same ¢onsumption tax proposal illustrated in Chart 4,
Chart 5 shows that the deficit would be estimated to grow signifi-
cantly, ballooning an estimated $70 billion more in 2008 if the esti-
mating methodology employs traditional estimating conventions
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that ignore macroeconomic dynamics. This chart also shows, for
three selected years (2000, 2001, and 2006), how induced consump-
tion tax revenues, induced payroll tax revenues from more employ-
ment, and induced spending cuts combine to eliminate that esti-
mated deficit increase when economic dynamics are incorporated
into the estimate. In the longer run (see the bar for the year 2006,
for example), additional payroll taxes account for about 40 percent
of the induced deficit reduction, consumption taxes for about 25
percent, and spending cuts for the remaining 35 percent. Payroll
tax increases are generated by the induced rise in” employment.
Spending cuts are attributable primarily to lower interest pay-
ments on the debt and secondarily to smaller entitlement payments
associated with reduced unemployment.

Chart 5: DYNAMIC REDUCTION OF STATIC DEFICIT
CONSUMPTION TAX WITHOUT TRANSITION (SBILLIONS) =
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It is interesting to note that the results of the simulation indicate
that the makeup of federal receipts will change under all of the al-
ternative tax systems. Total personal receipts will decrease over
the forecast period. At the same time, total business receipts, as
measured by corporate profits tax and indirect business taxes, will
increase. Chart 6 shows the year-by-year totals of business and
personal tax changes generated under a consumption tax without
transition rules.

44-651 97 - 10
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A distinguishing feature of the C&L model is its ability to exam-
ine the secondary effects that a tax law change may have on a par-
ticular set of taxpayers, such as an industry, its suppliers of goods
and services, and its customers. Although the information is avail-
able from the C&L model’s database using very narrow definitions
of industries, for presentation purposes we have aggregated related
sectors into larger industry groups. Chart 7 shows the percent
change in output for selected industries under one alternative tax
system, the consumption tax without transition rules in the year
2006. The average induced change in output for all industries in
that year is estimated to be 1.3 percent. In general, industries en-
gaged in the production of durable equipment enjoy above-average
growth. For example, machinery and transportation equipment
each expand output about 2.5 percent above what would have oc-
curred in absence of a change in tax law. At the other extreme, the
agriculture and forestry industry grows only 0.3 percent above
baseline growth. ' '




279
@39) T REVISED B 114G
‘Chart 7: PERCENT CHANGE IN OUTPUT

CONSUMPTION TAX WITHOUT TRANSITION, YEAR 2006
FOR SELECTED INDUSTRIES o

Al Industry
Average =1.3 %

Agriculture & Forestry ¥ 7 T

Natural Gas

‘| Nondurables

e R
Utilities

Trade

= T Transportation Equipment
. Machinety
Computers

Dynamic Revenue Estimating Recommendations

The symposium, “Modeling the Macroeconomic Consequences of
Tax Policy,” presents the results of a year-long study by a group
of economists noted for their work in developing models of the U.S.
economy. Although the different models can be roughly categorized
as either neoclassical growth or intertemporal models; variations
within those categories can be significant. For example, the C&L
model allows unemployment to vary while other neoclassical mod-
els call for full employment equilibrium. There is also wide diver-
gence among the models as to the detail of information regarding
household, business and government sectors. Further, basic eco-
nomic assumptions employed by the modelers in their simulations
were diverse. The C&L model assumes that monetary policy tar-
gets full employment and that international capital flows fluctuate
with interest rate changes. o o

It is not surprising’ that the model simulation results on key
macroeconomic components as well as tax rates would differ. Con-
sequently, it would be easy to dismiss the validity of this exercise
by observing that reputable models can show different results for
an identical set of circumstances or by claiming that the output of
economic models is largely determined by critical assumptions that
each modeler may elect to impose. This would be wrong. Close ex-
amination of the model results—especially within the two broad
model categories established by the JCT—shows surprisingly simi-
lar answers whenever critical assumptiong are the same. -

Intertemporal general equilibrium models are excellent analytic
tools that should be employed by policy makers for certain pur-
poses. They help identify which policies put the economy on track
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for higher living standards in the future, sometimes decades down
the road when the economy is again in an equilibrium state. These
models may be less appropriate, however, for dynamic revenue esti-
mating, because they generally are incapable of providing the
short-term, year-by-year answers required and cannot, by defini-
tion, track the economy when full employment has been disrupted.
Consequently, most such models also are less able to evaluate tran-
sition rules because such rules matter only in the short run; fifty
years hence the economy will perform more or less the same with
transition rules as it will without them.

Neoclassical growth models may be more ‘appropriate for dy-
namic revenue estimating because they are generally designed to
provide short-term, year-by-year results. If they have the further
characteristic of not being constrained to full employment, they can
capture the dislocations—for example, unemployment of re-
sources—that frequently accompany major policy changes. The
C&L model is of this type. It is enhanced by rich databases of
250,000 individuals and 15,000 corporations which provide detailed
tax, spending, saving, and financial information. These same
microdatabases enable dynamic results to be distributed by house-
hold income level or firm size or economic sector. This last feature
is paramount because of the importance that Congress traditionally
places on understanding the distribution of tax burdens before
making significant tax law changes. For example, had the C&L
model been available during the Reagan Administration, policy-
makers would have been able to look at the dynamic-—and not
merely static—distribution of tax burdens resulting from the mar-
ginal tax rate cuts, thereby answering the vexing questions about
the true beneficiaries of those tax rate cuts.

Rather than pointing out the deficiencies of modeling macro-
economic consequences of tax policy, the disparate results point out
the need for a consistent set of dynamic revenue estimating rules
and conventions, similar to the standard set of rules and conven-
tions long followed by the JCT and the Treasury Department’s
OTA when making conventional revenue estimates. For example,
when making conventional estimates, riominal GDP and other mac-
roeconomic aggregates are held constant so that an indirect busi-
ness tax will produce an “income tax offset” since the income tax
base must decline by the amount of the “wedge” placed between the
income tax base and total GDP. For dynamic estimating, appro-
priate rules and conventions might include the following:

e interest rates will be adjusted to maintain the gap between
actual and potential GDP, ' R
o the Federal Reserve Board will be expected to maintain the
money supply so as to prevent the overall price level from
varying enough to impact inflation, and

e foreign interest rates will adjust by some fraction of any
change in the U.S. rate.

Absent such a set of rules, different models are apt to provide
very different answers and revenue estimators may be challenged
about their ability to “cook” the answers to achieve particular re-
sults.
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- Overview of the C&L Model

The C&L economic simulation model is an integrated system
comprised of a macroeconomic mode] linked to microdata on cor-
porations and households. The microdata include about 15,000 sep-
arate corporations and more than 100,000 separate households.
Tax caleulators use the microdata to make detailed estimates of
corporate and individual taxes and those estimates and other tax-
related information (e.g., marginal tax rates) are passed back to the
macroeconomic model and incorporated into the simulation dynam-
ics. ' :

The macroeconomic component of the C&L model is based on the
INFORUM LIFT model at the University of Maryland, a “bottom-
up” macroeconomic model built upon an input-output framework.
Tge model is rich in industry detail and can simulate year-by-year
changes in the economy on an industry-by-industry basis. Unlike
many other macroeconomic models, its bottom-up structure simu-
lates the dynamics of the overall economy as the aggregation of the
dynamies of many industries. It is at the industry level that we
have linked the macroeconomic model with the corporate microdata
and corporate micro-level tax caleulator. o

The model has 51 gross product originating industries where the
factor input requirements for 16 categories of value added {e.g., cor-
porate profit, proprietors’ income, interest expense, depreciation,
labor compensation, etc.) are determined and allocated to 85 pro-
ducing industries to produce 85 products for intermediate and final
demand. For final demand, “bridge matrices” map the 85 products
into 80 categories of personal consumption expenditures, 55
groupings of equipment investment, and 31 types of residential and
nonresidential structures.

The model has 120 household “cells” (20 income classes by 6
household sizes). It is at the cell level that we have linked the mae-
roeconomic model with the household microdata and the household
micro-level tax calculator. The model allocates personal income to
cells and then the model and the micro-level tax calculator esti-
mate tax payments and disposable income on a cell-by-cell basis.
The resulting distribution of dispesable income subsequently affects
the aggregate demand for each category of personal consumption
expenditures.

Linking the Macroeconomic Muo.(iel_‘to the Calculators
Micro-Level Tax Calculators C

To make the macro model and the micro-level tax calculators
work well together, two tasks had to be accomplished. First, dif-
ferences between the Commerce Department’s N ational Income and
Product Account (NIPA) and the Internal Revenue Service’s Statis-
tics of Income (SOI) definitions ‘of the components of income and
deductions had to be bridged. Second, macro-level aggregates had
to be disaggregated and allocated to businesses and households at
the micro-level. For businesses, both the definitional bridge and the
disaggregation scheme are done first at an industry level, then at
a legal form of organization level, and finally at an entity level. For
households, the definitional bridge is done entirely at the aggregate
level. Household disaggregation is done first by income classes,
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then by individual households, and finally by taxpaying units with-
in a household. _

In linking the macro model to the corporate tax calculator, the
bridge between NIPA corporate profit by industry and SOI cor-
porate profit by industry is most critical. We used SOI variables to
construct a proxy for NIPA domestic “corporate profit before tax”
by industry. In general, to get from SOI “total receipts less total
deductions” to the proxy for NIPA profit, foreign income was re-
moved from each industry and put in the rest-of-the-world sector,
domestic intercorporate dividend payments were removed to elimi-
nate double counting of corporate income, and certain income items
(e.g., capital gains) and cost items (e.g,, bad debt deductions) were
removed because NIPA does not recognized them.

The forecasted growth rates of corporate profits by industry from
the macro model is used to grow each corporation’s proxy of NIPA
profits in the micro-level corporate tax caleulator. Most other vari-
ables in the corporate tax calculator were grown based on the
growth of the best proxy variable from the macro model. By treat-
ing certain variables in the tax calculator as residuals, the required
“degrees of freedom” were maintained so that the income and ex-
pense accounts of each corporation add up properly throughout the
forecast period despite differences in the growth rates of the compo-
nent parts.

In linking the macro model to the individual tax calculator, the
bridge between NIPA personal income and the tax concept of ad-
justed gross income (AGI) is most critical. Following Commerce De-
partment’s published reconciliation between personal income and
AGI by source, we constructed a NIPA-defined measure of AGL
That measure includes the income that NIPA attributes to the “tax

ap.” y o .

The growth in NIPA-defined adjusted gross income for each in-
come class in the maero model is used to grow the AGI of tax filers
an” nonfilers in the same income class in the individual tax cal-
culator. Each source of income in the tax calculator was grown
using the best NIPA proxy. Wages and fringe benefits were treated
as a residual so that, for each income class, the sum of the AGI
components of income equaled AGL

The Dynamics of the C&L Model

The macroeconomic component of the C&L meodel, based on the
University of Maryland’s INFORUM LIFT model, is one in which
factors of production, such as labor, are seldom fully utilized. More-
over, product markets as well as factor markets. are routinely in
disequilibrium. In such a model, optimizing marginal conditions do
not define the behavior of individuals and business. Instead, a set
of empirically estimated equations of dynamic behavior “drive” the
economy subject to a series of “adding up” conditions (e.g., the price
of each product equals the sum of the costs of the intermediate in-
puts and factor inputs going into its production).

Like many other macroeconomic models, government deficits
stimulate aggregate demand. But government deficits also raise in-
terest rates, which not only lessens the stimulative effect, but also
change the composition of “aggregate demand (i.e., government
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spending crowds out investment more than it erowds out consump-

The macro model has endogenous trade and capital flows that
characterize an open économy. Net exports by industry vary with
the value of the dollar. The value of the dollar adjusts whenever
a difference exists between domestic and foreign real bond rates.
The real domestic bond raté depends strongly on the demand for
loanable funds (i.e., gross private domestic investment plus the net
government deficit). Funds from abroad balance any discrepancy
between domestic investment and national saving.

C&L has made two types of changes to the behavioral equations
in the INFORUM LIFT model to make them more sensitive to
changes in “tax wedges.” First, where the initial specification as-
sumed behavior was totally unresponsive to price, C&L added a
price response. Second, where the initial specification assumed be-
havior depended on changes in the pretax price, C&L added a simi-
lar response for changes in the “tax wedge.” The modifications af-
fect:

e labor force participation (labor supply),
¢ personal saving rate,
" » equipment investment by industry, and
labor productivity. B i e e

As a result of the C&L modifications, economic behavior in the
macro model is more tax-sensitive than it otherwise would be.
Taxes affect the size of the labor force and the rate of personal sav-
ing as well as the level of equipment investment by industry.

In an attempt to quantify the responsiveness of certain kinds of
behavior to price changes, we estimated point elasticities from the
?tlrluctural equations of the model. The estimated elasticities are as
ollows:

» Uncompensated savings elasticity=0.4 _
(defined as the percentage change in the personal saving rate
relative to the percentage change in the nominal after-tax in-
terest rate on T-bills) _ T '

» Compensated labor supply elasticity=0.2
(defined as the percentage change in labor force participation
relative to the percéntage change in the after-tax wage, com-

. pensated for the income effect) :

» Factor substitution elasticity (equipment)=0.3
(defined as the percentage change in the equipment-labor ratio
by industry, weighted by the stock of undepreciated equipment
by industry, relative to the percentage change in the cost ratio
of labor to equipment)

o Factor substitution elasticity (structures)=0.0
(defined as the percentage change in the structures-labor ratio
relative to the percentage change in the cost ratio of labor to
structures)

In comparing the reported elasticities in our model to those in
other models, several conceptual differences are worth noting.
First, the reported saving elasticity is an uncompensated elasticity,
which is presumably smaller than the elasticity would be if it were
compensated for the income effect. Second, the reported saving
elasticity is measured relative to the change in the nominal after-
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tax interest rate. Measuring the saving change relative to the
change in the real after-tax interest rate would cut the elasticity
by about half. Third, the reported factor substitution elasticity only
measures the capital-labor substitution that occurs within indus-
tries, which ignores the model’s substitution of factors among in-
dustries. Thus, for example, the reported elasticity does not incor-
porate the increase in the aggregate capital-labor ratio that would
occur in the macro model when capital-intensive industries expand
their output relative to labor-intensive industries in response to a
decline in the relative cost of capital to labor.

Special Assumptions for the JCT Simulations

All three of the alternative tax systems were simulated using the
same fiseal and monetary assumptions.

In terms of fiscal policy, we assumed that, at the federal level,
the tax rate under each of the alternatives would be adjusted annu-
ally to keep the federal budget deficit at baseline levels throughout
the 1997-2008 forecast period. Thus, for example, when interest
rate changes affected federal interest payments and when unem-
ployment changes affected payroll tax receipts, those changes in
the federal deficit were fully offset by changes in revenues from the
alternative tax. At the state level, we adjusted the state personal
income tax rate to keep the state deficit/surplus at baseline levels.

In terms of monetary policy, we made two important policy as-
sumptions. First, we assumed that the Federal Reserve would ad-
just the growth rate of the money supply to keep aggregate prices
near their baseline levels throughout the forecast period. For all
three alternatives, the adjustments to the baseline monetary
growth rate were very modest, averaging about 0.15 of a percent-
age point. Second, we assumed that the Federal Reserve would ad-
just the short-term interest rate to keep the GNP gap near baseline
levels. To implement that policy, we introduced “add factor” adjust-
ments to the T-bill rate equation in the model. The adjustments
over the 1997-2006 forecast period went from 20 basis points to 60
basis points under the unified income tax, from 0 basis points to
50 basis points under the consumption tax without transition rules,
and from 20 basis points to 60 basis points under the consumption
tax with transition rules.
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“Modelling the Macroeconomic Consequences of Tax Policy”

This Symposium seeks to answer a difficult question: What ‘are
the macroeconomic consequences of replacing the current income
tax with a consumption tax? From the perspective of researchers
in the field, this question involves interesting theoretical and em-
pirical issues. But we are not here to discuss some abstract, aca-
demic problem. As I understand it, the goal of the Symposium is
not to produce a set of theoretical papers about tax reform, Instead,
our task is more prosaic, and much harder: We are here to show’
the practicality of using models to incorporate macroeconomic feed-
back effects in the revenue scoring of 'tﬁe proposals. The standard
of proof we must meet is high, for using models in this way would
have serious national consequénces. B
. To this end, the various authors have attempted to develop real-
istic estimates of the economie consequences of a major overhaul of
the tax system. In doing so, they have used a variety of modelling
approaches. The result is a wide range of estimates. The width of
this range is evidence that the economics profession cannot yet pro-
vide Congress with consensus procedures for dynamic revenue scor-
ing.1 So, in a strict sense, the Symposium has fallen short of its
goal, it Dl T e TR R T

Nonetheless, do the results of the Symposium suggest that future
success is in the offing? Here the answer is less clear. I know that
many of the participants in the Symposium are optimistic that,
with further research and discussion, scoring procedures can be de-
veloped acceptable to most economists and defensible to the general
public. However, I'm not so hopeful. I do agree that the main-
stream of the profession probably has similar estimates of the long-
term economic benefits of tax reform. Congress can and should use
these estimates in debating the wisdom of revising the tax code {al-
though there are serious deficiencies with the models used in such
calculations). In contrast, I don't think that there is anything ap-
proaching a consensus on the short to medium-term effects—the
period most relevant to the budget process. I hope to make my rea-
sons for this belief clear in the rest of this commentary... . :

Before I do, however, I should first congratulate the authors of
the five papers presented in this portion of the Symposium. Model-
ling the macroeconomic effects of replacing the current income tax
code with a consumption tax is not easy, for the proposed changes
are sweeping. Based on personal experience at the Federal Reserve
using large-scale macromodels, I know that much time and effort

is needed just to get the modifications to the tax code right, let

*David Reifséhneidér, Cl"xief,' Mé}::;;)econoxlxi'ics andQuantxtanveStud.tes,Feder;lReserve .
Board, Washington, D.C. The views expressed here are those of the author alone, and do not
necessarily represent those of the Federal Reserve Board or its staf, o
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alone to account for the many ways in which such changes would
influence behavior in different sectors of the economy. The authors
have obviously devoted a good deal of time, thought and effort to
this question, and I found their papers interesting and informative.
Their reports should be helpful in the debate over the costs and
benefits of tax reform. I also applaud the organizers of the Sympo-
sium for their coordination of the project, especially regarding the
attempt to make the various analysis as comparable as possible.
Their efforts to have everyone adopt standardized assumptions
about the precise nature of the proposed changes to the tax code,
the stance of fiscal and monetary policy, and other features of the
experiments were critical to the success of the project.

Now to my reasons for pessimism concerning the role of economic
models in the budget process. Let me begin with the long-run bene-
fits of tax reform, the area in which there is the greatest agree-
ment. All five models in this section of the Symposium use a simi-
lar methodology to estimate the long-term impact of a switch to a
consumption-based tax system—the neoclassical growth model. For
example, the analysis presented in the Gravelle and Robbins pa-
pers is based directly on simulations of just such a model. The DRI
and Macoreconomic Advisors studies also rely on such an approach,
in that their analyses employ large-scale structural models—the
DRI and WUMM models, respectively—whose steady-state behav-
jor is anchored by a neoclassical core. The same is true for the Coo-
pers and Lybrand model, in which the equations of the basic neo-
classical growth model have been adjusted and augmented to cap-
ture some of the short-run dynamic characteristics of the economy.*

The use of neoclassical growth models in policy analysis has a
long and honorable history, and this approach is probably used
more than any other methodology to obtain ballpark figures for the
economic consequences of changes in the tax code. The reason for
its popularity is easy to understand: The model has a reasonable
theoretical foundation, has parameters that can be readily cali-
brated to empirical evidence, and is easy to use. By design, such
models ignore the transitory disequilibrium macroeconomic aspects
of tax reform, and instead focus on its supply-side aspects—the
changes in saving and investment incentives that yield benefits in
the form of higher capital, output and consumption.

Using this methodology, what can we say about the long-term ef-
fects of a switch to a flat tax or VAX system? The five papers all
suggest that the supply-side benefits of tax reform are essentially
the result of two factors—increased labor force participation and
capital deepening. Labor force participation potentially rises be-
cause the marginal after-tax return to working increases if con-
sumption is taxed instead of income. Similarly, the incentive to in-
vest and save is higher under a consumption-based tax system be-
cause capital spending can be expensed and household income, if
saved, is tax-free. ' 5 ‘ T :

Of the two effects, the latter is probably more powerful than the
former. As Jane Gravelle points out, any labor force response to a
Fise in the after-tax real wage is likely to be minor, based on his-

1The dynamic structure of the Coopers and Lybrand model appearé to be considerably sim ler
thacxll 1tlhat embedded in the structure of Macroeconomic Advisors’ WUMM model or the DRI
model.
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torical evidence. Male participation rates in the United States have
drifted down over the past 50 years despite a large increase in the
real wage; microeconomic evidence also suggests that the wage
elasticity of labor supply for males is essentially zero. Even allow-
ing for some sensitivity on the part of women,? it is hard to have
much confidence in any estimate of tax reform benefits that relies
heavily on an increase in labor supply. In fact, I believe that both
the Macroeconomic Advisors and Coopers and Lybrand studies
overestimate the long-run contribution of increased labor force par-
ticipation—modest as their estimates are—because their analysis
fails to distinguish between income and substitution effects (in ¢on-
trast to Gravelle). But rather than emphasize differences, I think
it is more important {0 stress that here is an example of general*

agreement among economists—labor supply effects are likely to b

limited.3 - ot s STk SRS At L o
" In contrast, a switch to a consumiption tax ‘could ha very larg
effects on investment and the stock of capital, becausé the change
would boost the rate of réturn on saving and decrease the after-tax
cost of capital. All the studies in this portion of the Symposium (ex-
cept Coopers and Lybrand) estimate long-run increases in the cap-
ital stock in excess of 10 percent. Similarly large increases wré re:
ported in' the studies based on intergenerational general equi-’
libriun{ tnodels. Although the variance of the estiniates of capital
stock accumulation’is greater than that found for labor $upply ef-
fects, again I think that this is an area in which covergénce is pos-'
sible’ given further discussion and research. After all, the growth
accounting structure'is the”same across all the different models—
the general equilibrium approach merely provides a more elaborate
theoretical foundation for the parameters of the neoclassical growth
model—and additional theoretical and empirical work sheuld pro-:
» such as the interest and

g iR

i b BT R L el £

vide tighter estimates of key parameters
wealth elasticities of saving. =~ - = o e

Thus I'm optimistic that Congress could appoint an advisory”
commission to assess the long-run gains from tax reform and have
confidence that the bulk of the‘éconorics profession’ would support
it. Such a commission would probably conclude that a switch to a’
consumption-based tax would eventually yield a moder ite rise in
the level of real GDP, about 5 percént or so—4 figuré in line with
most of the estimates discussed at the Symposium. But agreement

on the long-run gains from fax reform would not imply support for

incorporating significant supply-side eifects int6 the revenue séor-
ing process, because such effects would likely be small during the

?For example, there is a body of microsconemic evidence pointing to & non-tavial wage elas
ity of labor supply for females, at least for some groups. In addition, the aggregate female labor
force participation rate has risen dramatjeally since the late 1960s. But societal changes un-
doubtedly played a key role in thé latter phenomenon; farthermare, the sign of the labor su ply
effect qi}f tax reform is not obvious a priori, as the change would entail both income and Sugsti-
tutfoneffects., 0 o s

® Admittedly, the Robbins study shows substantial labor supply effects, as docs the Jorgenson
and Wilcoxen report in the earlier portion of the Symposiim.. But the Robbins’ estimate ig clear-’

ly an overstatement and is probably an artifact of their failure to deal with order-ofintegration
issues in the estimation of the labor supply equation. As for the DRI study, the long-run effect
of tax reform on labor supply in their model is unclear from the simulation results, In passing;
I think it is worth noting that experience outside the US may be helpful in setting this issue;
to my knowledge, ‘the introduction of VATS in Europe ‘was not associated with any substantial
change in labor force participation. . e LT s
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first years of the new tax regime, owing to the gradual nature of
the capital accumulation process. '

Common sense tells you that this pretty much has to be so: An
increase in real GDP of 1 percent requires a 3 percent increase in
the capital stock, and to raise the capital stock 3 percent in a year
would require a 30 percent increase in the level o? business invest-
ment. While big jumps in investment are not unprecedented,
macro-level evidence suggests that such major short-run fluctua-
tions are primarily associated with cyclical changes in sales expec-
tations, not changes in the cost of capital. Changes in the latter
(ie., in relative prices and tax factors) appear to influence capital
spending more gradually, probably because of time-to-build consid-
erations and substantial adjustment costs.# Thus the revenue gains
associated with supply-side effects are likely to be small in the first
years following the proposed tax reform, even ignoring any initial
macroeconomic disequilibrium effects that could potentially damp
the speed at which new capital is installed.® _

Even if such an advisory committee restricted itself to evaluating
long-run gains, I still think it would be in danger of overstating our
current ability to quantify the economic effects of tax reform. Why?
Because ail the models presented at the Symposium fail to deal
adequately with the U.S. position as a large open economy. Most
assume a closed economy, and examine the effects of openness only
by limiting the responsiveness of domestic interest rates. The DRI
and WUMM models are exceptions—they contain equations for the
current account and the exchange rate—but even they do not incor-
porate the endogenous response of foreign economies to changes in
domestic conditions. These limitations make it difficult to be cer-
tain about the long-term effects of a switch to a consumption-based
tax. On one hand, treating the economy as closed understates the
likely rise in the capital stock following tax reform, because access
to international financial markets would moderate upward pres-
sure on domestic interest rates. On the other hand, modelling the
U.S. as a small open economy errs in the opposite direction, be-
cause it implies unchanged domestic interest rates and thus huge
capital formation effects.® : .

In reality, U.S. is a large open economy whose credit demands
influence world interest rates. However, international capital mar-
kets appear far from perfect—for example, international portfolio
diversification is extremely limited, and domestic saving and in-
vestment are highly correlated. So neither polar assumption about

s However, this statement perhaps needs to be qualified, given firm-level evidence that major
changes in the tax treatment of investment do have a substantial influence on the growth of
capital spending in the year the changes take effect. For example, see Cumming, Hassett and
Hubbard, “A Reconsideration of Investment Behavior Using Tax Reform as Natural Experi-
ments,” Brookings Papers on Economic Activity, Vol. 2, 1994, pp. 1~74. Nonetheless, even the
Cummins-Hassett-Hubbard estimates suggest that the near-term effect of a switch to a con-
sumption-based tax would be limited—boosting investment by on 10 percent or so initially. Fur-
thermors, their results potentially overstate the short-term influence of tax reform because their
estimates may include intertemporal substitution effects, which would not occur under tax re-
form if firms did not anticipate a return to the old tax system.

5The only way 1o obtain bigger output effects in the short_run {as in the Robbins model) is
to link trend total factor productivity growth and the rate of investment—a link for which there
is little econometrics support once allowance is made for cyclical movenients in capacity utiliza-
tion. : B

€ Although Gravelle preseénts simulations suﬁgestin"g that this issue js not quantitatively im-
portant, I think her results depend on the tight link between domestic saving and investment
in her model—a link which. is broken in models that allow for international capital flows.”
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the openness and relative size of the V.8, economy is appr

"..oper-econoniy “issues ~probably requires the use of an ‘empirical
- multi-country model, with all its attendant complexity. Still, such
“a model (several exist) could provide a framework for a
" important issues associated with tax refofm overlooked t

‘economy models, including:

pressure on domestic interest rates, and the implications of

such flows for the level of investment and output at home and |

abroad; S A A

- the implications of capital mobility for thé share of the
U.S. capital stock owrned by foreigners, and thus for ‘the
amount of domestic production that would be diverted abroad
to service our foreign debt, instead of being availab
mestic consumption and.investment;7 ~ - - 7o T

‘e the influence of changing capital flows, productivity ‘and

interest rates on the long-run value of the dollar, and thus on

trade flows and the Price of consumer goods relative to domes-

" tic output (the latter influencing real household income); and

-e the degree to which the domestic effects of tax reform

would be moderated by accompanying changes to foreign tax

laws, enacted perhaps to limit the diversion of foreign capital

" to the United States. o -
1 should stress that multi-country models are not a patidces: Al-
though it is only within the context of such models that we can ad-
dress these issues, the models are not yet at the point that they
provide satisfactory answers to all relevant questions (e.g., the de-
terminants of the long-run value of the real exchange rate). Fur-
ther research is needed. ‘ B M e e
Before leaving the issue of the long-run benefits of tax reform,
I'd like to note one aspect of all five papers that bothers me: a focus
on potential output gains rather than on the likely change in con-
sumption. After all, the foal of tax reform is to raise the standard
of living, not simply produce more. For several reasons, a given in-
crease in GDP does not necessarily imply a similar rise in house-
hold income and consumption. In open economies, production gains
achieved through imported capital entail a higher flow of payments
to foreigners, and exchange rate considerations are important be-

cause tax reform would likely lead a secular depreciation of the dol--

lar.8 Both these factors lower the ratio of real income to output. On
?This particular channel is accounted for in the DRI and WUMM models, becatise th ¥ have

equations determining the ret foreign investment position, net factér income receipts from

abroad, and the liks between DGP, GNP and hational income. In this regard both models have
an impertant advantage over simpler closed-economy models. Unfortunately, having the proper
accounting structure isn't sufficient to ensure that either model accurately gauges the mag-

. nitude of the debt service effect on the cutput/income wedge. For this to be true, it would be
necessary 1o also model thé endogenous response of foreign economies and its effect on the U'S.
current account.

With the switch to a consumption-based tax, a secular real depreciation of the dollar would
be necessary to clear world market for U.S. production, assuming that U.S. goods are imperfect
substitutes for goods made elsewhere, This follows because the relative price of domestically-

" made goods must fall by enough to boost the combined U.S, anid foreign demand for our products
" to a level congistent with the Fise in ,s_ugpl;f (where the latter is driven by increases in the do-
"mestic labor supply and in productivity). This effect is mitigated by a domestic bias in favor
_of U.8,-made goods, but ‘probably not eliminated, Note that'the terms-of-trade effects associated
“with exchange rate depreciation can he viéwed as a reduction in the real income of U.S. house-

B O T L Y Py S e SNy P Contuiuéd

44-651 97 - 11

Unfortunately, a more realistic treatment of _c.ariit.J flows and other

o the degree to which foreign capital flows ﬁ;odéljat,é upward

for do-




290

‘the domestic front, capital depreciation has a similar effect. As cap-
ital deepening raises potential output, the marginal product 6f cap-
_ital falls, implying that 4 rising portion of each additional dollar in
real GDP must go to depreciation. This increased overhead is sub-
" tracted from GDP to get national income, which is what houséeholds
can tap for consumption. Eventually the net gain from boosting the
capital intensity of production turns negative. Although at present
the U.S, doesn’t appear too close to the Golden Rule point, some
of the increases in the capital-labor ratio discussed at the Sympo-
sium are so large that I suspect such effects could be important.
Now I would like to turn from theé long-term benefits of adopting
_a consumption-based tax system to an area in which there is little
consensus—the transitory disequilibrium effects of tax reform on
aggrégate demand, employment, inflation and interest rates. From
_the viewpoint of policymakers, these short to medium-term effects
are extremely important because, as the DRI and the WUMM sim-
ulations illustrate, the transitory Keynesian aspects of the economy
may dominate slow-acting supply-side responses during the first
years of the new tax regime. In fact, transitory aggregate demand
effects could well be of the opposite sign to neoclassical supply-side
effects, implying fzlling tax revenues in the short run.® '

The fundamental problem here is that there is little agreement
among econormists on how to model these disequilibrium effects. At
one end of the spectrum are the proponents of traditional large-
scale macromodels, such as those used by DRI and Macroeconomic
Advisors. In their view, a model such as- MA’'s WUMM has several
strengths: : o o
_e it has a structure in accord with economic theory (at least

in a general sense); _ .

e it fits the data and replicates the main dynamic features
of the U.S. economy, e.g., sluggish wage and price adjustment,
the cyclical behavior of investment and productivity, the link
between changes in inflation and the level of resource utiliza-
tion; , T
. it has been road-tested and proven its usefulness through
real-time forecasting; and ' _

¢ it has a structure rich enough in detail to.include the
major channels through which complicated changes in tax pol-

- - icy influence the economy.
 However, most economists are sharply critical of large-scale
macromodels. In their view, the DRI and WUMM models are fa-
tally flawed for three important reasons: (1) the correspondence be-
tween theory and mode] specification is weak; (2) the treatment of
expectations (adaptive) is naive and subject the model to the Lucas
critique; and (3) identification of the model for estimation purposes
requires arbitrary exclusion assumptions. A sub-set of this group
would add a further complaint, that (4) the theoretical

holds (relative to real GDP), because a fall in the dollar hoosts consumption prices relative to
the price of domestic output. - '

3The distinction made here between transitory demand effects and sul:‘»:;:ly-side responses is
somewhat artificial, as tempora swincis in aggregate demand are typically associated with
fluctuations in investment growth, which affect the size of the capital stock, My goal here is
to distinguish between the GDP effects predicted by a simple neoclassical grow model {in
which potential output expands smoothly and slowly) and the more complicated dynamics gen-
erated by models incorporating short-run Keynesian behavior. ‘ o
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underpinnings of such models are based on discredited theories of
economic behavior {although others, such as the neo-Keynesians,

would probably disagree). _ _ o
Unfortunately, there is no alternative to traditional large-scale
macromodels that is both supported by a majority of economists
and useful for dynamic revenue scoring. For example, small-scale
VAR models, which are widely used in forecasting, are poorly de-
- signed for policy analysis owing to their atheoretic structure. Real
business cycle models are another possibility, but their use would
be problematic given their inability to fit historical dats, and their
rejection by many for their Unrealistic explanation of important
macroeconomic phenomena such as cyclical fluctuations in employ-
ment and productivity. Of course, it is possible that a“consensus
model will emerge in the near future. Research into the dynamic
system behavior of the aggregate économy has picked up in recent
years, and some promising new approaches have appeared that
allow for policy analysis in the context of dynamic models fitted to
historical data.10 But this work is still at an early stage. T
Sometimes you hear the argument that transitory disequilibrium
effects can be safely ignored—vitiating the need for a consensus dy-
namic macromodel—because the Federal Reserve could offset any
transitory swings. in aggregate demand through monetary policy.
While I find this faith in the omnipotence of the Federal Reserve
gratifying, it is unrealistic. Although 2 cliche, the lags in monetary
policy are long and variable, and the FOMC operates in an environ-
ment in which the workings of the economy are imperfectly under-
stood and the system is continually buffeted by random shocks.
Monetary control by its nature is a forward-looking process, be-
cause changes in short-term interest rates take time to affect real
activity and inflation. If the Federal Reserve knew in advance ex-
actly how the economy wolild respond dynamically to the adoption
of a VAT or a flat tax, it could in theory compute. the path of re-
serves or the federal funds rate would keep the economy expanding
along its potential path. But for policymakers, it is an extremely
difficult task to understand and predict the evolution of the econ-
omy under normal conditions. To do so in the face of sweeping
changes to the tax code would be more difficult still, especially as
the FOMC would have no historical experience with such a tax
change to guideit.. ~ 77" T T 0 0 IR
I suppose this argument could be made about any unprecedented
change in fiscal policy. However, a switch to a consumption-based
tax poses some especially thorny issues for monetary policy. For
one, as both Roger Brinner and Joel Prakken have pointed out, re-
placing the present income tax system with a VAT or a flat tax is
potentially inflationary. Certainly, foreign central banks have wor-
ried about such a threat when similar tax changes have occurred
outside the U.S. Of course, some argue that this problem is over-
stated, and that all the FOMC need do is calculate the increase in
reserves needed to accommodate the initial jump in the price level,
and from there set money growth at its old rate to keep unemploy-
- **Examples of such research include the Fedéral Reserve's new large.scale model of the 178

economy (designed to address many of the criticisms leveled at ‘the other generation of struc-
tural models), and work by Leeper and Sims on policy-invariant structural VARs,
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ment and inflation at acceptable levels. But this argument over-
looks two practical issues.1? - '

First is the issue of expectations. With the introduction of a VAT,
there is a risk that a significant fraction of the initial hike in the
price level could become incorporated into expected inflation. At
worst you might have the situation described by an adaptive-expec-
~ tations Phillips curve model of inflation, in which a significant por-

tion of the initial price shock feeds through into inflation over the
medium term. Fortunately, such models almost surely overstate
the problem because they implicitly assume that the tax-induced
spike in the price level would be treated the same as any other in-
flation surprise. Because this particular surprise’ would be well
publicized in advance, and firms and households would be told re-
peatedly to expect a one-time jump in prices, the initial change in
the price level would probably not have much effect on expected in-
flation. Therefore, I think that DRI and Macroeconomic Advisors
~were correct to modify their Phillips curve specifications to elimi-
nate this kind of effect. Of course, advance publicity wouldn’t guar-
antee that inflation expectations would be unchanged. But Euro-
pean and Canadian experience suggests that such tax changes do
not produce extended periods of higher inflation. Instead, inflation
jumps and then returns to its previous level within a short time,
without the need for a particularly tight monetary policy. Nonethe-
less, the Federal Reserve would need to be alert for any adverse
inflation consequences. e :
The second issue (and by far the more difficult) concerns the de-
termination of the stance of monetary policy consistent with stable
inflation under the initial phase of the new tax system. If it were
merely a question of increasing the level of reserves by enough to
leave the real money stock unchanged in the face of the initial
“jump in the price level, the Federal Reserve could accomplish this
by pegging the nominal federal funds rate during the first months
of the changeover. But the actual problem would be much trickier
than that, because it is highly likely that the level of the real inter-
est rate consistent with short to medium-run inflation stability
would shift—perhaps by a large amount, and in ways difficult to
predict in advance. And even if such shifts could be perfectly antici-
pated, their likelihood undercuts the reasons for ignoring dis-
equilibrium effects in the first place: Perhaps budget analysts could
‘assume that output would grow at potential, but they still would
need to project the transitory swings in interest rates consistent.
with stable growth and inflation. o _

. One reason to expect transitory swings in interest rates and out-
put is the initial jump in the price level: Owing to the existence of
bonds and other nominal contracts, the rise in prices would redis-
tribute income and wealth on a massive scale. Changes in the rel-
ative tax treatment of labor and capital income would complicate

118ometimes the argument is made that monetary policy would not need to accommodate any
jump in the aggregate price level, because nominal w:-ﬁ:es would fall immediately after the intro-
duction of a VAT or flat tax (and so keep the real after-tax wage u.nchanged). Hyﬁiothetically,
such a real wage adjustment mechanism would work as well as that embedded in the DRI and
WUMM models, where a jump in output prices equilibrates the system. However, the weight
of empirical evidence is against this type of adjustment, Wage inflation is much mere sluggsh
than price inflation, and foreigri experience with increases in, VAT rates shows that little, if any,
adjustment occurs through reductions in nominal wage rates.. 77 7T
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these distributional effects. Given that the propensity to save ap-
pears to vary across different segments of the population, such re-
allocations of income and wealth would probably affect the level of
aggregate demand. Unfortunately, how they would do so is not ob-
vious. Furthermore, expectational effects would be at work, influ-
encing the timing of any demand shift. Because the revisions to the
tax code would be known well before they took effect—particularly
for a VAT, which would réquire a new administrative system and
thus a substantial lead time—investors and other agents would
. probably start to adjust even before the legislation passed. Policy-
makers would need to take these anticipatory effects (which are not
incorporated into DRI's and WUMM’s adaptive expectation simula-
tions) into account when attempting to stabilize the economy.

As noted in the reports by DRI and Macroeconomic Advisors,
there are many other reasons to expect transitory fluctuations in
the underlying level of aggregate demand, For example, a switch
to a consumption-based tax should lead to an investment boom, a
factor that by itself would initially put upward pressure on capacity
utilization and interest rates. On the other hand, ending the de-
ductibility of mortgage interest might produce large declines in real
estate prices and thus household wealth that, in turn, would put
downward pressure on consumer spending, all else equal. Again,
expectations would be a key factor in the fiming and size of these
effects, and would help to determine whether the initial net sfimu-
lus to the economy from tax reform is positive or negative. If, for
example, land values were to adjust quickly to the loss of tax sub-
sidies to housing, but households were slow to balance this loss in
real estate wealth against the rise in the present value of their ex-
pected future after-tax income derived from other sources, then the
initial macroeconomic effect of tax reform could well be
contractionary. ' I L

This particular story may seem fanciful~-under rational expecta-
tions, the two effects would roughly offset—but it must be kept in
mind that the loss in housing wealth is directly observable, were
as the rise in the present value of future income is not .(and is dif-
ficult to compute and subject to considerable uncertainty, to boot).
The important point is that, during the initial phase of the new re-
gime, its effect on aggregate demand would be difficult to sign for
a host of reasons. Given such uncertainty, prudencs”dictates that
budget planners incorporate only modest estimates of feedback ef.
fects from transitory macroeconomic phenomena, But given the
lack of consensus concerning the appropriate model of the dynamic
economy—after all, the disequilibrium effects discussed at the Sym-
posium come from models currently rejected by most economists—
I don’t believe that even a token nod in the direction of dynamic
revenue scoring is merited o




.. SUMMARY DISCUSSION
1. Michael J. Boskin*

-I've learned a lot from this symposium. While I will make some
suggestions of additional things for you to learn more about, I be-
lieve it has been enormously valuable to force everybody to try to
answer the same guestion.

The first lesson is that the question is much more complex than
it might first seem. If you ask a bunch a economists what will hap-
pen to the economy if we adopted some fundamental tax reform, a
subtraction method VAT or flat tax, it would seem to most people
like a really very, clearly, carefully articulated question. Then you
might ask well what variables did you analyze: real GDP, con-
. sumption, economic welfare and over what time horizon? What else
is going on? What’s the Fed doing? There are literally dozens and
dozens of sub questions that have to be dealt with and judgments
that have to be made to gain some degree of comparability among
the attempts to try to answer these questions.

While the range of responses is large, there is a pretty reason-
able qualitative consensus about what is likely to happen in the
long run. For the real change in GDP, we may be looking at low
estimates in the three to five percent range, moderate in the eight
to ten percent range (although, there are some that are higher
still). Once we get there, real GDP is permanently higher by that
amount. A ten percent difference in GDP is considered a sizeable
difference in the standard of living across countries. So, it is noth-
ing to sit still about. We can argue whether the result is more like-
ly to be four percent than nine percent, but we come out more or
less in the same place for more or less the same reasons. The dif-
ferent models have been developed, improved and evolved over
time because they were designed to help answer different, albeit at
times related, questions. Some are designed to deal with issues of
intergenerational equity, some are designed to focus on long run
growth, some to focus on short run macroeconomic issues and so
on.

It is important to understand that all the models have their
strengths and weaknesses, some of which were discussed this
morning. It is important to understand that some of the models
have had to miake accommnodations to comply with the require-
ments imposed by the Joint Committee on Taxation to try to
produce a simulation that is directly comparable. I think the mod-
elers have done a good job in that regard.

Let me just lay out four or five basic economic issues that I think
did not get enough attention. The first is, “what do we really care
about?” Most economists are used to notions of economic welfare.

* Professor of Economics and Senior Fellow, Hoover Institution, Stanford University.
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Jane and others talked about this a little bit. It was implicit in the
discussion of measuring consumption rather than GDP, for exam-
ple. Welfare changes can differ substantially from GDP changes be-
cause in the short run much of the kick comes from increased labor
supply which has an opportunity cost in terms of foregone leisure.
Some of the models have some disaggregation; for example, they
get some of their bang from reallocating capital from tax subsidized
housing into more heavily taxed corporate fixed investments. As
economists, we may be trying to account for that phenomenon with
a welfare measure, which might be lower than the GDP measure
once we net all that out. The average person on the street may
view this quite differently; the benefits are that we're going have
less investment in housing and more in the business sector and
some second earners in families are going to leave home and leave
their kids to day care and go to work. I think we have a lot of ex-
plaining to do about not only our modeling but the standards we
use for comparison. The JCT was very very clear that they wanted
certain macroeconomic variables measured and that is right for
their purposes of estimating tax revenue. I think that it is impor-
tant we lay out the welfare economics of tax changes as well.

The second issue that Kent Smetters, and maybe one or two oth-
ers, mentioned is that most of these models are not terribly well
developed with respect to how they deal with risk and uncertainty.
Kent mentioned the equity premium and the productivity of cap-
ital; that certainly is an important issue, These models differ in
how they deal with myopia versus foresight. But one thing that
was not stressed, regardless of what the model assumes about fore-
sight, is whether people know what future tax rates are going to
be. What do people really believe about the likely path of taxation;
what is already in people’s decision making about the likely path
of tax reform? In many of these models, if you cycle the tax system
through some reforms, you'd get very large effects. Even though
you might think people were smart enough to average out that the
tax system went back and forth every year or two years. That is
something that I think is important. It has led a lot of us to argue
that among the criteria that it would be wise although difficult to
implement, to think about, with respect to tax reform, is whether,
we can get and keep it, and not get it and unwind it as we've done
in the past, given how many tax reforms we’ve had. ] o

I certainly agree that there is also the’ issue of admiinistrative
and compliance cost. One of the world’s experts is to my right, and
I'll let him"pick upon that to the extent he wants to. ‘

On the issue of the opennéss of the economy, I want to say a
word or two. I'am certain that the supply of capital to the United

States looks like Figure 1.
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. FIGURE 1

RATE COF RETURN

CAPITAL

But I will also assert that we are quite uncertain as to what the
units on the horizontal axis should be and the time frame they
cover. We know that eventually the supply of capital to the United
States has to become very inelastic because foreigners will not
want to have all their wealth in dollar-denominated assets. But
whether we can double the capital stock from where we are, we
don’t know. I view that as one of the really serious issues. Although
I tend to be of the view that the supply of capital to the United
States from abroad is pretty elastic for at least modest changes for
a modest period of time. I do not think all the capital in the world
would continue to come here forever. But I also do not believe that
the closed economy models fully capture capital flows. o

A couple of other points: Elasticities got a lot of attention. The
ones that got the most attention were labor supply and saving.
There, my views are not far off from what the people were saying
before. I have not changed my mind much. Maybe some people
think my savings elasticity estimates from two decades ago are
high, maybe low, at 0.4, Larry Sumers was at 2.0 for awhile. Some
people think zero is more accurate. But I think it makes sense for
us to do sensitivity analysis so we can see what sort of difference
it makes over quite a range. On the issue of labor supply, my views
again are pretty conventional: low for prime age, first earners in
families and much higher for second earners in families.

With that said, I want to get to some things that I think that
were left out. One issue is if we make a2 fundamental change in our
tax law, what will other countries do? That gets complex. Will the
rest of the world put up with the United States luring capital from
abroad by our tax changes? '
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_.The second point is something that has become important in the
political system: the tax treatment of human capital. And it is also
-important because all the models tend to use constant returns
- Cobb-Douglas production functions for capital and labor. There are
-gome variants on that theme. Empirically it is hard to corclude
that increasing human capital is just like having more labor. It
turns out human capital appears to be much more compliment
- to capital than to labor. In the book I'm writing, on postwar growt
. with Larry Lau, we have concluded that technical changes is
human- and tangible capital-augmenting, not labor augmenting.
And that has rather important differences for how changes in cap-
ital formation will affect the economy. But at the very least, one
of the arguments about the flat tax and some of the current propos-
--als is that human capital is over-taxed relative to tangible capital—
an argument I think which is probably wrong. Most of human cap-
ital investment is financed by foregone earnings which, after all,
are expenseéd. In any event, the fact of the matter is that at some
point we have got to start thinking about human capital as well
as tangible capital and labor. I think that the way that it is being
-done in these models is referring to raw labor and the skills and
showing up basically as just adding on to labor. I think that is
wrong.

On the issue of time horizons and how elastic is domestic capital
and over what time horizon—over a time horizon that extends well
beyond the JCT’s revenue estimating horizon. I have no problem
with the supply of capital to the economy being very elastic over
many generations as in the Jorgenson/Wilcoxen infinitely lived
model. Write down the Hamiltonian and do a little arithmetic and
you will wind up with a constant real net of tax rate of return
equal to the true rate of time preference plus what economists call
the elasticity of marginal utility (the rate at which the marginal
utility of income declines) times the rate of technical progress.

What do I conclude from all this then? First, it seems to me the
JCT cannot be asked to estimate the macroeoncomic effects of the
more than 1,000 tax proposals on which they are asked to do reve-
nue estimates. That would be unreasonable. For a proposal that is
really fundamental, like the proposals talked about today, or a pro-
posal which, for analytical, historical or econometric reasons, there
is wide agreement that the effects are likely to be sizeable, relative
to other things that are measured by the JCT, the JCT ought to
. provide that supplementary information. They have made a step al-
ready in that direction, providing qualitative information, which is
a change in their procedures that I applaud. As I understand it,
they may be requested under a House rule to go further into dy-
namic scoring. I would urge that they try to accommodate that to
the best of their professional ability in the following way. I believe
that it would be sensible, for a proposal as important as fundamen-
tal tax reform, for the JCT to be able to lay out a range of plausible
values that might ultimately be the long run impact, even though
a much greater uncertainty, I think, adheres to year to year reve-
nue estimates. I think that it would be unfortunate if this supple-
 mental information were not provided, because I think that Con-
gress already has too many incentives to deal with the short run
and ignore the long run. Some of our problems as mismeasured by
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our current accounting systems in the budget stem from that tend-
ency. So, I think it would be good for Congress to know that there
is widespread agreement that there would be an important im-
provement in the performance of the economy and living standards
. with some range of disagreement over how large that is, and to be
. given that range, for this kind of tax reform. They are going to
need a lot of other kinds of information that these kinds of models
- are unlikely to provide. But I think that trying to move’in that di-
rection is the right way to go for large-scale, fundamental changes,
not for the run-of-the mill minor amendments. If semebody ask you
to do a veterinary deduction estimate, I doubt that would have any
+ Inacroeconomic impact.

- There is no one model that the JCT nght now could 1mp1ement
and put into their daily activities to give year-by- year revenue es-
timates over five or ten years, but I think that it can go beyond
the good step they have already taken and try to supplement the
qualitative information with more quantitative information for
" these very fundamental proposals. Also in doing so, the JCT can
highlight the kinds of things that are likely to reduce those bene-
- fits, for example, whittling away the purity of the reform and rais-
ing rates R . .

A P AR A



_ _ ‘2. Robert D. Reischauer* ~~ o

This symposium is a very important one and I, like others, want
to commend the Joint Committee on Taxation (JCT) for undertak-
ing the effort. The conference has been of significant educational
value to policy analysts and policy makers. It should alse encour-
age the small group of professional economist who are engaged in
modeling the economic effects of fundamental tax reform to step up
their level of activity and interact more cooperatively with one an-
other. The past might best be characterized as an era of non en--
gagement when models and modelers passed each other silently in
the night each going independently on his or her own way.

Two, quite different, objectives have motivated this JCT exercise.

The first of these was to provide policy makers with some apprecia-
tion of the long-run economic impacts, both good and bad, that fun-
damental change in the current tax system might have. Optimists
might regard this as the search for the answer to the question,
“How big and how certain is the pot of gold that lies at the end
of the fundamental tax reform rainbow?” '
. The second objective of this exercise was to provide policy makers
with more accurate estimates of the short-run economic con-
sequences of big changes in the tax system and to explore their im-
pacts on projected revenues over the next five years. The need for
this arises because the macroeconomic forecasting models that are
currently used to generate the economic assumptions that underlie
budget. projections do not do a very good job of incorporating the
short-run, supply side effects of fundamental reform proposals.

What came through clearly both from the papers and the presen-
tations made during the morning session of this symposium, is that
all the models that were presented have some significant limita-
tions when it comes to achieving either of the two objectives, It is
probable that no single approach will ever be best at providing the
answers to both of these questions. Nevertheless, the question be-
fore the JCT is whether the state of the art has developed to the
point where it should be placing greater emphasis on the results
of these models when it advises Congress. Would the debate be en-
riched or misled? On the one hand, if the output of these models
were used more attention might be focussed on the long-run bene-
fits of policy changes, benefits that are often ignored or given short-
shift in current debates. In addition, the “more realistic” estimates
of the short- and long-run economic consequences of reform gen-
erated by “experts” might replace the unsubstantiated assertions
that policy makers now use in the debate. But, on the other hand,
it is worth remembering that it is possible that such information
could confuse the debate and muddy the decision-making process.
The discussion this morning made it clear that the professionals

* Dr. Robert D, Refschauer, Se'r;ior Feflo__w, The Brookings Institution.
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will present a wide range of answers to the same question. The
conflicting assertions of politicians could be replaced by a confusing
cacophony from the experts.

From the papers and presentation this morning, it should be
clear, as others have already noted, that none of these models is
ready for prime time. What is meant by that is that none is at the
stage where it could be used in any of the formal estimating or
score keeping procedure that the Congress relies on to maintain
some semblance of fiscal discipline. There are five reasons for this
negative assessment. First and foremost, a professional consensus
has yet to emerge concerning the best approach to use try to an-
swer either of the two questions raised previously. Second, even if
there were a consensus about the best general approach, the model
results would be highly uncertain. The discussion this morning
made it clear that each model’s results are highly sensitive to par-
ticular assumptions, be they certain assumed coefficients or struc-
tural forms. Even those experts who endorse a particular approach
do not always agree about these assumptions.

Third, there is no way to validate or test the accuracy of these
models. This is particularly true when one is examining the long-
run effects of fundamental policy changes that fall well outside the
historical experience. Providing policy makers with advice about
‘the long-run based on the estimates of untested models may turn
out to be little better than the practice of ancient times when
priests gave policy advice based on their examlnatlon of the en-
trails of dead animals.

Fourth, none of the models has sufficient detail about the tax
system to deal in a credible way with real world tax reform propos-
als. Congress is not going to make a decision between one pure
type of taxation and another pure type. The current system is far
from a pure income tax. The choice Congress will face will be be-
tween one hybrid system and another. It is not clear that the mod-
els presented today can handle adequately such a choice. All of the
models will need a good deal more development before they ean
handle complex mixed systems.

Fifth, even if there were a consensus among economlsts about
which approach was most appropriate and economists were fairly
comfortable with the results that were produced by that approach
because different models based on the approach generated similar
estimates, the results would still be open to significant criticism he-
cause the models will unavoidably simplify the real world. Those
interests which are disadvantage by fundamental tax reform are
going to examine the models used make estimates in a very critical
fashion. They will focus in on the unavoidable omissions and sim-
plifications in the models and try to discredit them. The models
w11Lhave to be able to withstand such attacks to be useful to pohcy
makers

‘How dejected should we be about thlS negatwe assessrnent" Not
very. This is the case because there is very little possibility that
Congress will ever approve, cold turkey, fundamental tax reform.
Even if the political process did enact something that had the “fun-
damental tax reform” moniker, the legislation would undoubtedly
contain a very long transition period during which substantial
amounts of relief would be provided. That transition period and re-
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lief would be part of the legislation even if all of the nation’s econo-
mists told Congress that the only way to ensure that the long-run
economic benefits would be realized in a reasonable length of time
was to keep transitional relief to a minimum,. This is the case be-
cause a series of short runs must be traversed on the way to the
long run and whether a policy maker lives or dies depends upon
the public’s assessment o? his or her short-run actions. For mem-
bers of the House of Representatives time is measured in two year
increments, for Presidents in four year intervals, and for Senators
somewhere between two and six year periods. If all policy makers
were convinced that the benefits of fundamental tax reform could
only be obtained by moving to the new system quickly and without
significant transitional relief and they acted accordingly, they
would be replaced by a different group within two years. The new
group of policy makers would have run on a platform that promised
transition relief or repeal of the reform altogether. '

 Considering this set of circumstances, what should the JCT do?
First, it should encourage the academic and modeling communities
to continue to improve these models. Second, it should convene a
symposium every few years to assess the progress. If a consensus
begins to develop concerning the appropriate ways to model the
long term impacts of tax reform and the models begin to generate
similar results, Congress could consider some more formal use of
the model results, a use that would supplement rather than dis-
place existing analysis. Third and finally, the JCT should stimulate
a major effort to improve the capacity of standard macroeconomic
models to handle incremental changes in tax system of the sort
that Congress is most likely consider over the foreseeable future.

In conclusion, it is worth underscoring that much of the debate
over the interactions between tax legislation and the economy—the
dynamic scoring debate—which has been the impetus behind this
conference represents a tempest in a teapot. The economic assump-
tions used to score tax bills, be they incremental or fundamental
reforms, are those that underlie the congressional budget resolu-
tion. Congress approves those assumptions and tries to make them
consistent with the resolution’s policy assumptions. Congress is not
going to decide suddenly one morning to take up fundamental tax
reform. That decision is going to be made as the budget resolution
is being formulated. The decision will be reflected in the resolution.
The economic ramifications of the tax reform will be incorporated
into the economic assumptions that underlie that budget resolu-
tion. ‘

In this framework, the danger is not that policy makers will as-
sume too little in the way of salutary effects of tax reform on the
economy and hence the budget deficit. Rather it is that they will
assume too much. The most likely scenario is that when the budget
resolution is being put together an assumption will be made that
a pure reform with little transition assistance will be enacted. The
positive economic impact of this reform will be built into the budget
resolution’s economic assumptions. As the legislative process grinds
on, interests will demand transition relief and more gradual imple-
mentation. When the measure is finally enacted, it will look more
like incremental reform than fundamental reform but the salutary
effects of fundamental reform will have been incorporated into the
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economic assumptions of the resolution. And so the real risk lies
in the opposite direction from that which most advocates of dy-
namic scoring assume, '



8. Harvey S. Rosen* -

" In a typical piece of econometncresearch, the authoratteﬁfnpts S B

to figure out how some kind of behavior responds. to a change in
an individual’s economic environment. The result often is summa-
rized by an elasticity. For example, if one raises wages by ten per-
cent, by what percentage does labor supply increase? After comput-
ing the response, the investigator often steps back and asks “is this
a big or is it a small response?” Usually there is some waffling
here—whether a particular elasticityis big or small depends on the
question you are asking, what your priors were when you started,
and so on. The context in which one evaluates the estimates is crit-
ical. That is the spirit in which I approach the question of whether
the estimates of the effects of fundamental tax reform in this morn-
ing’s papers are close or not. ' o o

In one sense they are very close. As Ro%er'Brinner pointed out
this morning, if you look at a measure like long-run effects on GDP
by the year 2005 or so, and then you exclude the highest and the
lowest estimates, the range is about .3 to 4.0. Now if you put this
in the context of the economic literature on how various kinds of
consumption taxes would affect GNP, and you include theoretical,
econometric, and simulation models, the numbers in the table are
really very close to each other. That is, if you consider all the ideas
that have been put forward about the desirability of moving to con-
sumption taxation and the effects it would have, the range is much
greater than the range in the table. It is in that sense that the
numbers are quite close to each other. .

Is this the only useful way to think about whether the estimates
are very close? Asking this question brought back to mind the great
capital gains debate of the late 80’s and early 90’s. At that time dif-
ferent estimating groups here in Washington were estimating the -
effects of capital gains relief on revenues. Given the universe of
possible estimates for how a change in the capital gains tax rates
would affect revenues, the estimates used by the various groups
were quite close. The fact that JCT and the Office of Tax Analysis
were very close was reflected in their estimates. Over a five year
period, the Treasury staff showed roughly a $12 billion increase in
revenues and the JCT showed roughly an $11 billion loss. , '

By academic criteria, these were close estimates. However, politi-
cally they were light years apart. The reason was that one estimate
was above zero and one was less than zero. From the point of view
of the political situation, the fact they were very close to each other
from an academic viewpoint did not matter. One of the estimates
meant that the proposal was a “win-win situation,” as Treasury of-
ficials characterized it: the people who realized the capital gains
would come out ahead, plus there was a revenue gain which would

S Gaelaiies 2 .
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allow reduction of other taxes. On the other hand, if you believed
the negative estimate, then one could argue that capltal gains re-
lief meant balancing the budget “on the backs of the working men
and women of America.” Politically, then, the difference between
the estimates was enormous.

I have a feeling that if this fundamental tax reform became an
active issue it would be a contentious one. This is not something
that would just sail through. As Robert Reischauer suggested, it
would be a difficult process politically, and therefore even small dif-
ferences in legitimate opinion could translate into major differences
in the political debate.

This is natural segue’ to the second pomt I wanted to raise: are
the estimates suitable for revenue estimating? Well, I agree with
the statement from the Rogers paper, a statement that applies to
all the models, I believe. Rogers said the real use of a model comes
from its ab111ty to highlight how various economic parameters influ-
ence the effects of tax reform on relative prices and the allocation
of resources. As Bob Reischauer just said, there is simply not
enough detail to do real-life revenue estimates. These models can
provide tips to the revenue estimators by helping them to think
about what information they need, but they cannot replace the ac-
tual revenue estimating process.

It is important for those of you who have not been involved in
this type of process to understand that when revenue estimators do
their work, they do not have some megamodel whose switches can
be flipped in order to consider different proposals. As I learned
when I was observing the process, the proposals are sufficiently dif-
ferent from each other that you cannot build a model that is big
enough to embody every possibility as a special case. We might, for
example, estimate the revenue of a beer tax that applies only to
breweries that produce 100,000 barrels a year or more. This would
require adjusting the model in a somewhat ad hoc way.

I think that a study that might be relevant in this context is the
Treasury’s Corporate Integration Tax Study, which includes both
conventional revenue estimates and results from some simulation
models, several of which were in the same spirit as the models pre-
sented this morning. I think that the two types of analyses hung
together rather nicely. That is, if you wanted to learn something
about the long run impact of the integration program, you could
look at the chapter with the simulation models. On the other hand,
if you wanted revenue estimates that take into account very de-
tailed issues such as carryover of losses and so on, look at the chap-
ter with revenue estimating models. I think that there is a role for
the kinds of models we are discussing here, but they are not gomg
to replace the conventional revenue estlmatmg process.

The third question I would like to address is this: “are the mod-
els from this morning missing something important?” This is an op-
portitnity for me to ride a hobby horse, and I will not let it pass!
If you review the instructions that the modeling groups were given,
one thing that comes through pretty clearly is that they could push
the state and local sector aside. For exampie, the suggested outline
for the modelers’ presentations says nothing about assumptions re-
garding state and local behavior. What would happen if, to the con-
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trary, there was some kind of response by state and local govern-
ments?

In 1994 the state and local sector spent 12 percent of gross do-
mestic product, a number that exceeded gross non-residential pri-
vate investment that year by almost $200 billion. Recall that one
of the tax reforms being considered is a consumption tax. Now, as
long as the elasticities of the taxed commodities are not zero, then
the assumption that the states keep their tax rates the same is in-
consistent with balanced budgeting for all the parties (or alter:
natively, constant deficits for all parties). So, something would
have to give if the federal government started encroaching on the
states’ tax bases. For example, if the federal government increases
its tax on some commodity, then less will be consumed; if states
keep their rates the same, then they will be taking in less revenue.
What would happen? One cannot say a priori. As usual, there are
different effects in these kinds of models. One possibility is that the
states might decide to raise their rates in order to maintain the
same revenues. On the other hand, the states might not increase
their rates, because as one keeps piling on taxes on a set of com-
modities, on the margin those taxes become more painful. (In terms
of traditional neoclassical economics, one can think of this as the
excess burden going up. In a political economy context, one can
imagine that as the tax on some commodity goes up, on the mar-
gin, there is more and more political unhappiness.) :

Given the two conflicting effects, we don’t know what the states
and the localities would do. What we do know is that the governors.
and mayors have lobbied very hard against Federal consumption
taxes. So, in the spirit of suggesting things that might be useful to
work on in the future, I think that attempts should be made to
model state and local government behavior, —




' 4.‘Joel Slemrod®*

There are two questions facing us today. The first one is “what’s
the right answer to the question of how fundamental tax reform
would affect the economy?” That is the economist’s usual pre-
occupation. The second question is “what should the JCT do, given
that nine economists will give nine different answers to this ques-
tion, with a central tendency but at least one large outlier, and
given that even within a particular model, results can vary a lot
depending on assumptions?” For example, depending on the vari-
ant of the model, the Rogers model predicts that due to tax reform
the capital stock could rise between five and 24 percent. In addi-
tion, all of the model results you have seen today came without
standard errors. If the standard errors were computed accurately,
my guess is that even though all the models predict a positive GDP
kick from consumption tax reform, a reasonable confidence bound
for most of the models would include a zero change in GDP.

How can we tell which model gets closest to the right answer?
The traditional response to this question is to do econometric anal-
ysis to determine what the right parameters are. It is difficult,
though, to do system-wide estimation, although, the Jorgensorn/
Wilcoxen model attempts this. Scores of parameters are required.
But it is not only parameters that are required; fundamental mod-
eling choices must also be made. Another approach is to “calibrate”
the model, by assigning estimates to particularly important behav-
ioral elasticities. However, computing each of these parameters has
its own econometric problems.

We have heard a lot of metaphors, allegories and analogies
today. I will add one more. Each of these models is particularly
good at addressing one or more aspects of the problem, but none
is very good at all aspects of the problem. The allegory I want to
add is the one about the blind men and the elephant. Each blind
man is next to one part of the elephant: the one that has got the
trunk in his hand thinks the elephant is a snake; the one that has
got his hand on the leg thinks it’s a tree, and so on. Each of these
models is like a blind man that accounts for one part of the ele-
phant more carefully than others, and ignores or treats inad-
equately other parts of the elephant. The question facing us today
is which model predicts best how far the elephant will move when
somebody smacks it on the butt. Is it going to move slow, stay still
or even move backward? That will, of course, depend on whether
the economy is more like a snake or a tree.

I have a suggestion about how to evaluate to what extent each
of these models gives the right answer to this question. My sugges-
tion is to have these models do what I call “back forecasting.” For

* Joel Slemrod, Professor of Business Economics and Public Policy and Professor of Economics,
University of Michigan.
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example, have the models predict the impact of the Tax Reform Act
of 1986 (TRA86), which some predicted would lead to the “de-indus-
trialization” of America, and see what happens. If these models
were used in 1986 to predmt the course of events, what would they
have said? Of course, other things happened after 1986 that could
not have been forecast in 1986; taking account of the other things
is one of the points of formal econometrics. However, by back fore-
casting we might be able to see if some of these models predicted
an economic scendrio far from what actually occurred; if so, that
should get us thinking that maybe this is not the model for fore-
casting the impact of the next tax reform. I would also use these
models to back forecast the Economic Recovery Tax Act of 1981
(ERTA). In a way, that might be a cleaner exercise than dealing
with TRA86, because ERTA was much less complicated than the
Tax Reform Act of 1986, and the model builders would not have the
problems of dec:.dm% which of many aspects of the very comphcated
TRASS to try to build into the model.

The hypothetical tax reforms that the model builders have been
asked to simulate are each very complicated changes in the tax sys-
tem; that is true not so much because the alternative systems—ithe
VAT the flat tax or uniform income tax—are so0 complicated, but:
because the current system, being a hybrid of income and consump-
tion taxes, and featuring an unintegrated system of personal and
corporate income taxes, is very complicated. Clearly, some of theses
models are not d351gned to handle all the complexities of the econ-
omy and of the current tax system—for example, some have vir-
tually no foreign sector, some have no owner-occupied housing sec-
tor, and so on.

Another way to learn about the appropriateness of these models”
is to give them a simpler exercise than the complicated one we
have given them. We could, for example, ask the model builders to
simulate the effect of just reducmg tax progressivity, holding every-
thing else within our currént tax system constant—or to just intro-
duce expensing, with no other changes. Or to just do limited base
broadening, say integration or elimination of itemized deductions.
Because the radical reforms that the models have been asked to
simulate are combinations of all these different exercises, it is hard
to know what drives their results and it is hard to evaluate the re-
sultli against what we think we know about the way the economy
works.

Are there criteria which we can use to rule out some of the esti-
mates, or some of the models? Are there some minimum standards
we want to apply to the models? One’ possibility is to discard mod-
els for which the key elasticities have values which are beyond our
best judgment’s ninety-nine percent confidence interval. What
about applying some consistency checks to the models? For exam-
ple, in each of these models, are the long-run effects of a VAT the
same as those of a proportlonal Hall-Rabushka flat tax? They
should be; if they're not, there must be a logical inconsistency. My
bﬁt i{s not all of the models will pass this partlcular consmtency
chec

What about some minimum standards for model adequacy" For
example, any qualifying model must have an international sector.
That would not mean that we requ1re a model of the U.S. as a
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small, perfectly open economy, but any qualifying model must con-
sider the international ramifications of tax reform. Another stand-
ard might be that a model must have an owner-occupied housing
sector, because that sector represents a very large fraction of total
national capital. Or what about a series of logical extreme tests: for
example, is the predicted change in labor supply from instituting
a flat tax (holding unemployment at the natural rate, which is part
of this exercise) three times higher than any annual change in the
entire history of the United States? If so, we can probably safely
discard the forecasts of such a model. ' L

Another possible minimum standard is that the models be able
to offer welfare conclusions. A cursory glance at the results of the
models in this project suggests that they all predict that, in the
long run, a consumption tax would lead to increased GDP. One
might be tempted to conclude that all the model builders agree that
therefore this is a good thing to do. That would be incorrect, how-
ever, because the increased GDP in these models probably comes
from a combination of lower consumption in the short run (as peo-
ple save more), a lump-sum tax on holding of existing assets, and
less leisure. All of these things should be considered in the welfare
analysis of whether a consumption tax is a good idea or not. An-
other way to put this point is to consider the predicted effect of
moving beyond a zero tax on the normal return to capital (as in a
consumption tax) to a 10 percent subsidy to savings. What would
happen if we asked the model builders to simulate a 10 percent
subsidy to savings? My guess is that the models would predict even
bigger increases in GDP than the flat tax! What about a 50% sub-
sidy to capital? At some point, we would have to say that just be-
cause long-run GDP is simulated to go up does not mean that this
policy is a good idea for the economy. The Jorgenson/Wilcoxen
model is an example of this. They predict that, in the long run,
GDP will increase about 3%: percent if we were to adopt a con-
sumption tax. However, according to their welfare analysis, to a
first-order approximation the change in welfare from such a tax
change would be approximately zero—on average people are nei-
ther better nor worse off. o S

If we cannot agree on which model of the economy is right, then
what can we agree on? I believe it is very important to focus on
getting an accurate description of the current tax system; for one
thing, it may be less controversial and easier to get agreement on
how to model what tax system we have now than on how a tax sys-
tem change affects the economy. However, there are some key and
controversial questions in this area. First of all, what is the current
economy-wide average marginal effective tax rate on capital? These
models have very different answers to that question. A paper I
wrote several years ago with Roger Gordon suggested that the an-
swer to that question was approximately zero; this means that the
shift to a consumption tax on average would not reduce the average
tax on capital that much. What is the marginal tax rate on labor
and savings? In calculating the former, how is the Social Security
payroll tax considered? One can model it as a distortionary tax or
alternatively, as a payment for future benefits. What is the mar-
ginal tax rate on labor or on savings of high-income, sophisticated
people who can afford very good tax accountants? We may well
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agree that it is not the statutory margmal tax rate, but what is 1t‘?
This is an important question because, in moving to a flat tax,
based either on income or on consumptmn we need to know what
effective rates high-income people face now, in order to understand
what the impact of these changes will be.

- The proceedings of this conference make for an interesting con-
trast with a conference on distribitional analysis held in'this town
about three years ago, sponsored by the American Enterprise Insti-
tute Conference and organized by David Bradford. Many of you
here today probably attended that conference, as well. The focus of
that conference was to look carefully at the way the Joint Commit-
tee on Taxation (JCT), the Office of Tax Analysis (OTA) at Treas-
ury, and the Congressional Budget Office do distributional tables;
it was motivated by David Bradford’s uneasiness with how well the
methods that these agencies currently use reflect the state of eco-
nomic thinking about how to do distributional analysis.

These distributional analyses face the same kind of, and $imi-
larly daunting, conceptual and data’ problems that” apply to the
question we are addressing today. At that conference, Michael
Graetz argued that the JCT and other agencies should just get out
of the business of producing distributional tables, because these ta-
bles produced, in his words, “the illusion of precision;” he argued
that JCT should not prowde distributional tables, but instead pro-
vide only qualitative distributional analysis, perhaps presenting
how the tax burden of illustrative families would change. Graetz
dismissed sensitivity analysis as sufficient to solve the problem
that this illusion of precision creates.

I would characterize Graetz as recommending a “don’t ask, don’t
tell” solution to this problem: JCT won’t tell what the distributional
implications might be, and they hope nobody asks. However, I
think Graetz’s suggestion ignores the fact that the official esti-
mates do not exist in a vacuum. There are privately-produced mod-
els out there, some with axes to grind, and in their presence it is
valuable for JCT and OTA to do serious, “unbiased” analysis of this
kind of question.

What is the analogy to Graetz’s suggestion for growth analysis?
What is the “don’t ask, don’t tell” option for the economic impact
of tax reform? Keep in mind that there are differences between the
two issues, one being that under the budget rules, JCT has do reve-
nue estimates but does not have to do distributional analysis. How
could one avoid the illusion of precision in making estimates of the
growth effects of tax reform? After all, saying the behavioral re-
sponse is zero is quite precise, and thus does not avoid the illusion
of precision any more than saying that the answer is precisely that
nominal GDP would be 3 percent higher in five years.

What is the fundamental trade off here in deciding whether the
JCT ought to “dynamic scoring,” the second question of the day?
Or, to put it ancther way, what are the costs of doing or not doing
dynamic scoring? The cost of not doing it is introducing a hias
against the kind of tax cuts which would stimulate more behavioral
response; that kind of bias is not good for tax policy. The cost of
doing dynamic scoring—abandoning the current revenue scoring
methods—is that the current procedures put a brake on natural in-
clinations to provide economic assumptions that are favorable for
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fiscal largesse. How should we make this tradeoff? I am quite sym-
pathetic to Mike Boskin’s view that it doesn’t make sense to do dy-
namic scoring for every variation of every proposal, but that it does
make sense for major proposals to provide supplementary informa-
tion about likely—not definite, but likely—growth effects.

By the way, I also believe that the JCT should provide simplifica-
tion impact statements of tax proposals. On that note, let me say
that if the Bradford conference on distributional tables was the
first in a series of conferences, and this one on growth effects is the
second, I look forward to the third in this series, which will natu-
rally be about the effect tax changes have on the simplicity of the
tax process and on the cost of complexity. Without having the lux-
ury of having commissioned nine papers on the topic, I suspect that
the potential savings in compliance costs due to fundamental tax
reform are on the order of one-half of a percent of GDP. I am one
hundred percent sure that the saving is positive; and I am 90 per-
cent sure that it is more than one-tenth of a percent of GDP and
less than one percent of GDP. This is smaller than many, but not
all, of the point estimates of the growth effects of these fundamen-
tal tax reforms, but is less uncertain. _ _
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Appendix A:

Letter From Kenneth J. Kies (Chief of Staff) to Chairman
Bill Archer*

CONGRESS OF THE UNITED STATES,
JOINT COMMITTEE ON TAXATION,
May 18, 1995, Washington, DC.

Hon. BILL ARCHER,
Chairman, Committee on Ways and Means,
House of Representatives, Washington, DC.

DEAR MR. CHAIRMAN: This letter is to inform you of recent devel-
opments concerning the revenue estimating function performed by
the staff of the Joint Committee on Taxation. Since assuming my
position as Chief of Staff, I have devoted much attention to review-
ing current methodology and discussing possible improvements
with my staff and various outside experts.

As you know, there has been ongoing controversy about revenue
estimating methodology and distributional methodology. For exam-
ple, there have been suggestions that the Joint Committee has not
taken taxpayer behavior into account adequately in preparing esti-
mates. In addition, much debate has centered around whether the
Joint Committee estimating methodology should attempt to incor-
porate the effects that tax proposals may have on Gross Domestic
Product (“GDP”) and other macroeconomic aggregates.

This debate was the focus of a joint hearing of the House and
Senate Budget Committees on January 10, 1995, at which I testi-
fied concerning our revenue estimating methodology and was dis-
cussed at a hearing of the Senate Finance Committee on January
24, 1995. The consensus among witnesses at the January 10, 1995,
hearing was that while some tax proposals may have significant ef-
fects on the long-run growth of the economy, economists have not
as yet developed models of the economy that can predict the timing
and magnitude of these effects with enough accuracy to justify in-
cluding them in revenue estimates. There was some disagreement
as to how long it would take to develop such models, but it was
generally agreed that it would be inadvisable to try to incorporate
macroeconomic effects into our revenue estimates without further
study and experimentation.

‘In response to concerns regarding the Joint Committee revenue
estimating process, I am making the following changes in the esti-
mating process:

First, information regarding any significant behavioral assump-
tions underlying estimates of major tax proposals will now be in-
cluded with our estimates if requested by the Member of Congress

F_"An identical letter was sent to Hon. William V. Reth, Jr., Chairman, Senate Committee on
inance,
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submitting the estimate request. We included such information
with the 10-year estimates of the Contract with America tax provi-
sions that we released on February 6, 1995 (JCX-4-95).

Second, estimates of major tax proposals will now include a qual-
itative analysis of significant potential macroeconomic effects of the
proposal, if any, if such an analysis is requested by the member of
Congress submitting the revenue estimate request. Some discus-
sion of these factors was also included in our 10-year estimates of
the Contract with America tax provisions. S

Third, estimates of major tax proposals will include significant
aspects of modeling techniques used in the preparation of estimates
to the extent requested by the Members of Congress submitting the
revenue estimate request. o e

Fourth, we are instituting a new inventory and record keeping’
system for revenue estimate requests so that we can more effi-
ciently process and monitor the progress of pending estimate re-

Fifth, we will establish an adyigory board of prominent econo-
mists familiar with macroeconomic modeling and other estimating
issues to provide input to the staff on ways to improve the estimat-
ing process and estimating methodology.

Sixth, we shall continue to explore the feasibility of incorporating
macroeconomic effects into our estimates. To further this end, we
have begun a series of meetings with our counterparts in the Con-
gressional Budget Office and with reputable outside economists.
We also will be securing aécéss to various macroeconomic models
from several outside vendors to assess their usefulness in perform-
ing this type of analysis: 0 U

Seventh, we will make available to the public certain non-privi-
leged elements of our estimating models. o

Eighth, we will initiate a project to monitor the accuracy of our
estimating process by selecting several estimates to study over a
period of years following enactment. ' _ o

I would appreciate the opportunity to meet with you to discuss
our plans to improve the revenue estimating process. o

S Sincerely, o U LRI T e R R e R

KENNETH J. KIES.
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Background on JCT Tax Model Symposium Participants

Alan J. Auerbach is Professor of Economics at University of
California at Berkely, and a Research Associate of the National Bu-
reau of Economic Research. He previously was Professor of Eco-
nomics at the University of Pennsylvania. He received 2 B.A. from
Yale University and a Ph.D. from Harvard University.

- Professor Auerbach has served as Deputy Chief of Staff for the
Joint Committee on Taxation. He is a Fellow of the Econometric
Society and a member of the American Economic Association’s Ex-
ecutive Committee. Professor Auerbach’s numerous papers on in-
vestment, taxation, finance, social security, savings, and fiscal pol-
icy have appeared in a wide variety of journals. He is author, co-
author, or editor of six books, including the Taxation of Capital In-
come, Handbook of Public Economics, and Dynamic Fiscal Policy.

Charles L. Ballard has been on the faculty at Michigan State
University since 1983. He received an A.B. in Economics from
Princeton University in 1976, and a Ph.D. from Stanford Univer-
sity in 1983. In the 1980s, Professor Ballard consulted with the Of-
fice of Tax Analysis of the Treasury Department. Professor Ballard
has been a Visiting Lecturer at Stanford University, the University
of Melbourne (Australia), and the Helsinki School of Economies and
Business Administration (Finland). His writings on the efficiency
and distributional effects of tax pelicy proposals have been pub-
lished in the American Economic Review, Journal of Economic Per-
spectives, Journal of Public Economics, National Tax Journal, and
other journals and conference volumes. ) S

Michael J. Boskin is Tully M. Friedman Professor of Economies
and Senior Fellow, Hoover Institution, Stanford University. He is
also Adjunct Scholar, American Enterprise Institute; and Research
Associate, National Bureau of Economic Research. In addition, he
is chairman of the Congressional Advisory Commission on the
Consumer Price Index, a member of the Revenue Estimating Advi-
sory Board of the Joint Committee on Taxation, and the Panel of
Advisers to the Congressional Budget Office. He served as chair-
man of the Council of Economic Advisers {CEA) from 1989 to 1993.

Dr. Boskin received a B.A. in 1967 from the University of Califor-
nia at Berkeley, where he also received the M.A. in 1968 and the
Ph.D. in 1971. In addition to Stanford and the University of Cali-
fornia, he has taught at Harvard and Yale. He is the author of
more than one hundred books and articles. He is internationally
recognized for his research on world economic growth, tax and
budget theory and policy, U.S. saving and consumption patterns,
and the implications of changing technology and demography on
capital, labor and product markets.
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Roger E. Brinner is a member of DRIMcGraw-Hill's Executive
Committee and Chief Economist for DRI/McGraw-Hill. Prior to
joining DRI, he was a Professor of Economics at Harvard Univer-
sity, where he specialized in tax policy, inflation, and capital forma-
tion. He is currently a Visiting Professor of Economics at Massa-
chusetts Institute of Technology. Dr. Brinner has Ph.D. and M.A.
;legrees' from Harvard University, and a B.A. from Kalamazoo Col-.
ege. . . o o

Eric Engen is a Senior Economist in the Fiscal Analysis section -
at the Board of Governors of the Federal Reserve Systern. Before
joining the Fed staff, he was an Assistant Professor in the Depart-
ment of Economics at the University of California at Los Angeles.
In addition, Dr. Engen also was a Faculty Research Fellow with
the National Bureau of Economic Research. He received a B.S. in
Natural Resource Economics from the University of Maryland in
College Park and a Ph.D. in Economics from the University of Vir-
ginia. - i e w8 e

William Gale is a Senior Fellow and the Joseph A. Pechman
Fellow in the Economic Studies Program at the Brookings Institu-
tion. His research focuses on tax policy, saving behavior, and pen-
sions. Before joining Brookings, Dr. Gale was an assistant professor
in the Department of Economics at the University of California at
Los Angeles and a Senior Staff Economist for the President’s Coun-
cil of Economic Advisers. Dr. Gale is the coeditor (with Henry
Aaron) of Economic Effects of Fundamental Tax Reform. He has
published in a variety of academic journals. He received a B.A. in
Economics from Duke University and a Ph.D. in Economics from
Stanford University. P

Jane G. Gravelle is a Senior Specialist in Economic Policy at
the Congressional Research Service (CRS), Library of Congress,
where she has been since 1969. She has also served, on leave, at
the Labor Department and the Treasury Department’s Office of
Tax Analysis and has taught at Boston University. At CRS, she
specializes in taxation, particularly the effects of tax policies on
economic growth and resource allocation. Recent papers have ad-
dressed consumption taxes, dynamic revenue estimating, invest-
tent subsidies, capital gains taxes, individual retirement accounts,
enterprise zones, and corporate tax revisions. . - - ¢ o

Dr. Gravelle has published numerous papers in the academic
journals and currently serves on the editorial board of the Nationgl
Tax Journal. She is the author of a biok, The Economic Effects of
Taxing Capital Income (MIT Press, 1994). She received a B.A. and
M.A. from the University of Georgia and a Ph.D. from George
Washington University.

Dale W. Jorgenson is Frederic Eaton Abbe Professor of Eco-
nomics at Harvard University. He has been a Professor in the De-
partment of Economics at Harvard since 1969 and Director of the
Program on Technology and Economic Policy at the Kennedy
School of Gaovernment gince 1984. He received a Ph.D. in Econom-
ics from Harvard in 1959. : T N
. Professor Jorgenson served as President of the Econometrics So-.

ciety in 1987. He is the author and coauthor of more than two hun-
dred articles and the author and editor of 18 books in economics,
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iipncluding Aggregate Consumer Behavior and Measuring Social Wel-
are. A . -
Laurence J. Kotlikoff is Professor of Economics at Boston Uni-
versity and a Research Associate of the National Bureau of Eco-
nomic Research. He received his undergraduate degree from the
University of Pennsylvania and a Ph.D. from Harvard University.
He has served as Senior Economist with the President’s Council
Advisers, as Associate Editor of the American Economic Review,
and as consultant to the International Monetary Fund, the World
Bank, the OECD, and several U.S. government agencies.

‘Professor Kotlikoff has published extensively in professional Jjour-
nals, and he is author or coauthor of six books, including
Generational Accounting, Dynamic Fiscal Policy, and What Deter-
mines Savings? : : : _

Joel L. Prakken is Chairman of Macroeconomic Advisors, LLC.
He holds an undergraduate degree in economics from Princeton
University and a Ph.D. in economics from Washington University
in Saint Louis. Prior to founding Macroeconomic Advisers, in 1982,
Dr. Prakken was Senior Economist at IBM and, before that, on the
staff of at the Federal Reserve Bank of New York. He has served
on the faculties of New York University’s Graduate School of Busi-
ness, the Economics Department of Washington University, and
the Olin School of Business at Washington University. Dr. Prakken
has a lengthy list of publications, including papers written for the
Council of Economic Advisers, the American Council for Capital
Formation, and the Center for the American Study of Business, on
topics ranging from tax reform to budget policies.

David Reifschneider is Chief of the Macroeconomic and Quan-
titative Studies section at the Federal Reserve Board. He has been
involved in forecasting, macroeconometric modeling, and monetary
policy analysis for the past 15 years. His work at the Board has
included serving as manager of the MPS model of the U.S. economy
and as co-builder of the Federal Reserve’s new domestic macro-
economic model, FRB/US., He has also worked on international
modeling issues while working with the Organization of Economic
Cooperation and Development in Paris. He received a Ph.D. in eco-
nomics from the University of Wisconsin in 1982,

Robert D. Reischauer has been a Senior Fellow at the Brook-
ings Institution since 1995. He served as Director of the Congres-
sional Budget Office from 1989 to 1995. Dr. Reischauer is currently
on the Board of Directors of the Academy of Political Science, and
is on the editorial boards of Public Budgeting and Finance, Public
Administration Review, and Health Affairs. He is also serving on
numerous public policy commissions and advisory committees, in-
cluding the Congressional Budget Office Panel of Economic Advis-
ers and the Joint Committee on Taxation Revenue Estamating Ad-
visory Board. He has a Ph.D. and M.L.A. from Columbia University,
and a bachelor’s degree from Harvard University.

Aldona Robbins is. Vice-President ‘of Fiscal Associates, an Ar-
lington, Virginia economic consulting firm, and the Bradley Senior
Fellow for the Institute for Policy Innovation, a Lewisville, Texas
research institute. Much of Dr. Robbins’ research focuses on eco-
nomic forecasting and the effect of fiscal policy on the economy.
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_Before joining the private sector, Dr. Robbins served as Senior
Economist in the Office of the Assistant Secretary for Economic
Policy, the U.S. Department of Treasury, from 1979 to 1985. From
1974 to 1979, she was an economist in the Office of the Secretary
at the U.S. Department of Labor. She received a doctorate in eco-
nomics from the University of Pittsburgh. N o

Gary Robbins is President of Fiscal Associates, an Arlington,
Virginia economic consulting firm, and the John M. Olin Senior
Fellow for the Institute for Policy Innovation, a Lewisville, Texas
research institute, Mr. Robbins developed the Fiscal Associates
Model, a general equilibrium model of the U.S. economy, which has
been used to analyze a wide range of tax proposals. Before joining
the private sector, he served 16 years in the U.S. Treasury Depart-
ment, including Chief of the Applied Econometrics Staff (1982-85),
Assistant to the Under Secretary for Tax and Economic Affairs
(1981-82), and Assistant to the Director of the Office of Tax Analy-
sis (1975-81). During the early 1970s, he was one of the developers
of the Treasury Tax Model. =~ ‘

Diane Lim Rogers is Principal Analyst in the Tax Analysis Di-
vision of the Congressional Budget Office. She received a Ph.D.
from the University of Virginia in 1991. With Don Fullerton, she
wrote Who Bears the Lifetime Tax Burden?, published by Brookings
in 1993. Prior to joining CBO in 1994, she was Assistant Professor
of Economics at Pennsylvania State University. Her teaching and
research experience covers various areas of public finance, with an
emphasis on the distributional effects of taxes.

Harvey S. Rosen is the John L. Weinberg Professor of Econom-
ics and Business Policy at Princeton University. He received an un-
dergraduate ‘degree from the University of Michigan, and received
a Ph.D. from Harvard University in 1974. He began teaching at

Princeton University, and served as Chairman of the Department

of Economics from 1993 to 1996. He has been Director of the Cen-

ter for Economic Policy Studies since 1993. .
‘Dr. Rosen has taught courses in public finance and micro-
economics. From 1989 to 1991 he served in the U.S, Treasury as
Deputy Assistant Secretary (Tax Analysis). Dr. Rosen’s main field
of research is public finance. He has published several dozen arti-
cles in scholarly journals on this topic, and authored an under-
graduate textbook on public finance aswell. - - .. .
Joel Slemrod is the Paul W. McCracken Collegiate Professor of
Business Economics and Public Policy at the University of Michi-
gan Business School, and Professor of Economics in the Depart-
ment of Economics. He also serves as Director of the Office of Tax
Policy Research, an intérdisciplinary research center at the Univer-
sity of Michigan Business School. .~ .- T TN
Professor Slemrod received an A.B. degree from Princeton Uni-
versity in 1973 and a Ph.D, in economics from Harvard University
in 1980. He joined the Economics Department at the University of
Minnesota in 1979, In 1983-84 he was a National Fellow at the
Hoover Institition and in 1984-85 he was the senior staff econo:”
mist for tax policy at the President’s Council of Economic Advisers.
He has been at Michigan since 1987, and was chairman of the
Business Economics Group from 1991 to 1992, and since 1995.
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Professor Slemrod is currently editor of thé National Tax Jour-
nal. He is the author of numerous academic articles and editor of
numerous books including Do Taxes Matter? The Impact of the Tax
Reform Act of 1986. He is co-author with Jon Bakija of the recently
published book on tax policy entitled. Taxing Ourselves: A Citizen’s
Guide to the Great Debate over Tax Reform. 3

Kent Smetters has been an economist at the CBO since June
1995. His research focuses on the issues of Social Security reform,
tax reform, understanding the post-war decline in savings rates
and the intergenerational transmission of wealth. He received a
Ph.D. in Economics from Harvard University in 1995,
~ Jan Walliser has been an economist at the CBO since Septem-
ber 1996. His research focuses on the issues of intergenerational
. redistribution, Social Security reform, and tax reform. He holds a
master’s degree in Economics from the University of Kiel, Ger-
many. Currently, he is pursuing a Ph.D. in economics at Boston
University.

Peter J. Wilcoxen is an Assistant Professor of Economics at the
University of Texas at Austin and a Nonresident Senijor Fellow at
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