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Flat Tax Reform:
A Quantitative Exploration

Gustavo Ventura®

Abstract

This paper explores quantitatively the general equilibrium impli-
cations of a revenue neutral tax reform in which the current income
and capital income tax structure in the U.S. is replaced by a flat tax,
as proposed by Hall and Rabushka (1995). The central aspects of
such reform, the impact of tax reform on capital accumulation, labor
supply and welfare, as well as its distributional consequences, are ana-
lyzed in a dynamic general equilibrium model where key features of
the actual tax code are modelled. The main results are that, i) the
elimination of the actual taxation of capital income has an important
and positive effect on capital accumulation; ii) mean labor hours typi-
cally decrease in the cases considered, but aggregate labor in efficiency
units increases; iii) in all circumstances analyzed, the distributions of
earnings, income and especially wealth become more concentrated;
iv) in some cases, despite significant aggregate welfare gains, not all
households benefit from tax reform.
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Introduction

Recently, various proposals to drastically reformulate the tax code have been
advanced in the United States. One such proposal for fundamental tax re-
form, the so called flat taz, has received considerable attention. In a nutshell,
the proposed reform consists of the replacement of existing federal income
and capital income taxes by a single tax rate applied to labor income above
a given threshold, and all (gross) capital income after full investment de-
ductibility. What are, in quantitative terms, the consequences of such drastic
reform? It is clear that a careful assessment of the changes generated by a flat
tax is of particular importance given that the impact of such drastic reform
is expected to be widespread. For instance, recent debates have emphasized
issues such as the greater simplicity and fairness of the resulting tax code
after the reform, decreased compliance costs of a flat tax as compared to the
actual tax structure, the removal of deadweight losses implied by the current
progressive income tax , growth effects, distributional considerations, etc !.
This paper focuses on two central and conflicting issues of the flat tax
debate. Since a flat tax is a form of consumption taxation that removes
distortions associated with the existence of a progressive income tax and
the (double) taxation of capital income, flat tax proponents argue that its
positive effects on aggregate capital accumulation, labor supply and welfare
are expected to be of considerable magnitude. On these grounds, the shift
towards a flat tax is viewed as highly desirable. However, as some critics
point out, a flat tax reform may adversely affect the cross-sectional income
and wealth distribution. Moreover, as a form of consumption taxation, a
flat tax implies a shift of the overall tax burden towards the elderly, and
away from young agents 2. To sum up, these considerations actually sug-
gest that the quantitative exploration of a flat tax reform is an important
subject. Nevertheless, little is yet known at the quantitative level about the
probable long run effects on the U.S. economy of a shift to a flat tax. This
is presumably due to the relative complexity involved in modelling in a re-
alistic form the actual progressive income taxes, as well as to the difficulties

associated with the construction of general equilibrium models capable of -

1See Hall and Rabushka (1995) for the seminal reference on the flat tax. Herman
and Sease (1996) contains a nice and readable account of the different proposals, and the
debate over the flat tax.

*This point is stressed by Kotlikoff (1995).
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matching distributional features of actual economies.

As discussed above, the replacement of the actual forms of income and
capital income taxation by a flat tax is expected to impact on the levels
of aggregate labor hours and capital accumulation, the corresponding factor
prices, welfare, and the distribution of income and wealth among households.
This observation provokes in turn a multitude of specific questions regarding
the overall effects of such reform. For example,

o What is the impact of the flat tax reform on capital accumulation? How
high must the flat tax rate be so that the reform is revenue neutral?

o Does the pre-tax income distribution change substantially with the
reform? Does the after-tax income distribution become more unequal?

o How do the earnings, income and wealth Gini coefficients under a flat
tax code compare to the Gini coefficients under the current structure?

o How do the percentages of income earned by agents at different per-
centiles of the income distribution compare between the two tax sys-
tems?

e How is aggregate labor supply affected? What is the impact of a flat
tax reform on the distribution of labor hours?

o Are there welfare gains from moving to a flat tax? If so, is it the case
that all households benefit from the tax reform?

The aim of this paper is thus to explore the general equilibrium conse-
quences of a revenue neutral tax reform, in which an income and capital
income tax structure designed to mimic the prevailing structure in the U.S.
is replaced by a flat tax. In order to properly attack this problem, the model
economies considered in this paper are populated by complex forms of he-
terogeneous agents. [ study life cycle economies in which agents live for a
realistic number of periods, face uncertain lifetimes, have preferences over
consumption and leisure, and differ in terms of their position in the life cy-
cle (age) as well as in their earnings histories. risk-free asset to provide for
retirement income and insure themselves against lifetime uncertainty and
fluctuations experienced in the market return to labor. Finally, there ex-
ists a pay-as-you-go Social Security scheme, with similar features to the one
actually in place in the U.S.

o



It is important to point out that model economies with the features out-
lined above are particularly useful in the study of flat tax reform. There are
mainly two reasons for this. First, this modelling framework is capable of
handling realistic representations of the actual tax structure and the proposed
flat tax reform. Second, the model economies are capable of approximating
reasonably well distributional features of actual economies 3. This point is
key, as one of the objectives of the present paper is to understand the effects
of a flat tax on the distributions of earnings, income and wealth.

The main findings of the paper are that, first, the elimination of the
current taxation of capital income has an important impact on capital accu-
mulation. Second, the introduction of a flat tax determines that aggregate
labor hours typically fall in most of the cases considered. However, mean la-
bor hours of households at the top of the income distribution (who are highly
productive) substantially increase. This latter effect implies an increase in
the aggregate quantity of the labor input. Third, in all the circumstances
analyzed, the distribution of earnings, income and especially wealth, become
more concentrated. Finally, the aggregate welfare gains generated by the tax
reform are quantitatively significant. In the benchmark calculations, welfare
gains are in the range of a 2.7% to 1.2% increase in consumption at all ages
and states for all agents. Nevertheless, an exploration of the distribution of
welfare gains demonstrates that in some cases not all households benefit from
the tax reform.

The paper proceeds as follows. Section 1 describes the basic flat tax
reform proposal. Section 2 describes in detail the model economies. Section
3 discusses the details of the calibration process. Section 4 presents the main
findings of the paper in terms of the aggregate impact of a flat tax and its
distributional effects. Section 5 deals with the welfare gains of tax reform.

Section 6 studies the role of accidental bequests in the results. Finally, section
7 concludes.

3See Quadrini and Rios-Rull (1996) for an overview of the distributional implications
of economies with heterogeneous agents. See Huggett (1996) and Huggett and Ventura
(1997) for the distributional implications of life cycle economies with heterogeneous agents.
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1 Flat Tax Reform

As originally conceived by Robert Hall and Alvin Rabushka in the early
eighties, the main objective of the so called flat tax is to create a form of
progressive consumption taxation to replace the actual personal income tax
and the corporation income tax in the U.S. The tax system proposed by
Hall and Rabushka (1995) comprises two different, but consistent forms of
taxation. The first one is called “wage tax”. This part of the flat tax plan
taxes the sum of all wages, salaries and pensions above a given labor income
threshold. The marginal tax rate is flat (constant) above the threshold, which
implies, of course, that average taxes paid are increasing in the amount of
labor income. It is here, in the wage tax, where the progressive part of the
proposal lies. In this regard, the notion of progressivity embodied in the flat
tax is different from the one in the actual income tax, in which both marginal
and average tax rates are increasing.

The second part of the flat tax plan is the “business tax”. Since the objec-
tive is an integrated consumption-based tax, this new instrument is designed
to tax all income which is not labor income or investment. Consequently, the
business tax imposes a flat rate (the same rate as the wage tax) on all corpo-
rate and non-corporate business income less wages and employer’s pension
contributions, purchases of inputs from other firms, and investment. In other
words, in the aggregate, the business tax imposes a flat rate on all capital
income after net capital accumulation.

Some remarks about the nature and possible implications of a flat tax are
now in order. As just described in the above paragraphs, with a proposed
flat tax rate set around 20%, and an actual income tax with graduated rates
at 15%, 28%, 31%, 36% and 39.6%, this new form of taxation reduces quite
substantially marginal tax rates on labor income for upper-middle and upper
income households. However, depending upon the exemption levels chosen,
the marginal tax rate for households previously in the 15% tax bracket may
or may not increase. Even though the final impact on labor supply is un-
known, there is room for potential increases in hours worked, in particular
for households in the upper tax brackets. Furthermore, since it fully removes
the income tax and the corporate income tax, the flat tax proposal eliminates
the present double taxation of capital income, and it does it in a crucial way.
Due to the fact that the flat tax is a form of consumption taxation, it does
not affect on the margin the asset accumulation decision. That is, in the
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simplest case, the marginal rate of substitution between consumption today
and consumption tomorrow is not affected by the tax rate . This suggests
that an important general equilibrium effect is possible on capital accumu-
lation and factor prices. Finally, the combined effects of the change in the
degree of progressivity and the removal of distortions hint that important dis-
tributional changes are likely to occur. Consider, for example, the intuitive
case of the earnings distribution. Here, the flat tax proposal contains the
ingredients to make this distribution more concentrated. If the exemption
level on labor income is set not too high, the flat tax may reduce the labor
supply of agents at the bottom of the earnings distribution. Simultaneously,
if substitution effects prevail, the adoption of the flat tax will increase the
labor hours supplied of households at the top percentiles of such distribution.
These considerations together dictate that the distribution of labor earnings
is likely to become more concentrated.

2. The Economies Investigated

I study a general equilibrium - life cycle economy populated by heteroge-
neous agents °. The novelty in the present formulation is the introduction

4To see this point, consider the simple case of a two-period model in which an agent
chooses consumption in both periods (c; and c¢,), saves the amount s, and receives labor
income w; and w,. Under an income tax ty applied on income w+rs, and a capital income
tax ¢, applied on rs, the present value budget constraint for such an agent is

crtea/(1+r(l—ty—t5)) < (1=ty)(wy +wa/(1+r(l -ty —t,)))

First order conditions for optimal choice of consumption in both periods are U’(c;) =
B(1 +r(l -ty —,))U'(c2), where 3 is the discount factor. Clearly, the marginal rate of
substitution between ¢, and ¢, is affected by the tax rates. Under a consumption tax 2.,
the present value budget constraint becomes

(I+t)er+e/(1+7)) <wy+wa/(1+7)

First order conditions are now U’(c1) = B(1 + r)U’(cz). Consequently, the marginal rate
of substitution between ¢, and ¢, is unaffected by the tax rate on consumption.

$The modelling framework used here is similar to that used by Imrohoroglu et al (1995),
Huggett (1996), and Huggett and Ventura (1997). Also similar frameworks appear in
Laitner (1992), Rios-Rull (1996) and Imrohoroglu (1992). For a general discussion of
economies with heterogeneous agents, see Rios-Rull (1995).
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of endogeneous labor supply together with realistic (progressive) forms of
taxation, capable of approximating the actual tax structure as well as the
flat tax proposal advanced by Hall and Rabushka (1995) .

Demographics: Each period a continuum of agents are born. Agents
live a maximum of IV periods and face a probability s; of surviving up to age
J conditional upon being alive at age j-1. Population at time ¢ is denoted by
Ny, and grows at a constant rate n. The demographic structure is stationary,
such that age j agents always constitute a fraction y; of the population at
any point in time.”

Preferences: All agents have preferences over streams of consumption
and leisure, represented by the following utility function:

N J
E > (] si)u(einl =1y

j=1 i=1
where c;, and [;; denote consumption and labor supplied at age j and period
t respectively. Agents are endowed with one unit of time at each age. The
period utility function u(c,1 — {) belongs to the constant relative risk aver-
sion class. Furthermore, the period utility function displays intratemporal
elasticity of substitution between consumption and leisure equal to 1, v being

the coefficient of consumption vs. leisure. Hence, the utility function has the
form

_lea=nt o

u(c, ) 1=0)

Technology: At any time period ¢ there is a constant returns to scale
production technology that transforms capital K" and labor L into output Y.
This technology is represented by a Cobb-Douglas production function. The

6Auerbach and Kotlikoff (1987, ch. 8) introduced progressive income taxes in their
pathbreaking work. The framework studied here, however, is richer in the sense that
progressive taxes in model economies are imposed over brackets of income or labor income,
as it is actually the case in the U.S. and in the Hall-Rabushka proposal. This realistic
modelling of progressive taxes has also been implemented recently by Engen and Gale
(1996).

"The weights p; are normalized to sum to 1, and are given by the recursion Big1 =
(sj+1/(1 +n))p;.



technology improves over time because of labor augmenting technological
change. The technology level X, grows at a constant rate, g. Therefore,

Y = F(K,LX) = AK*(LX)!~®

The capital stock depreciates at the constant rate 4.

Individual Constraints: The market return per hour of labor supplied
of an age j agent at time ¢ is given by wie(z, 7), where w; is a wage rate
common to all agents, and e(z,j) is a function that summarizes the com-
bined productivity effects of age and of an idiosyncratic productivity shock
z. The shock z lies in the bounded set Z C R and follows a Markov process,
with transition probabilities p(2’,z). Shocks received by age 1 agents are
distributed according to the probability measure g(z). Productivity shocks
are assumed to be independently distributed across agents, and the law of
large numbers is assumed to hold. This determines that no uncertainty will
exist in the aggregate, even though uncertainty over the market return to
labor supplied will prevail at the individual level.

All agents are born with no assets, and face mandatory retirement at age
J = R. This determines that agents are allowed to work only up to age R (in-
clusive). An age j agent with idiosyncratic shock z chooses consumption Cits
labor hours /;, and risk-free asset holdings @j41,:41. The budget constraint
for such an agent is then

Cig + Gipre41 S @je(l + 1) + (1 — O)wie(2,7)l;: + TR, + bj — Tje
Cit 20,085 > aand aj4y41 20if j= N

where a;, are asset holdings at age j and time ¢, TR, is an (age independent)
lump-sum transfer of accidental bequests, T}, are taxes paid, 6 is the (flat)
payroll social security tax and b;, is the social security transfer. Asset hold-
ings pay a risk-free return r,. The constraint a;, > g, implies that agents
face a borrowing constraint. In addition, if an agent survives up to the ter-
minal period (j = N), then next period asset holdings must be non-negative.
In other words, agents are not allowed to borrow when the probability of

surviving up to the next period equals zero. The social security benefit b;, is

=~1



zero before the retirement age R and equals a fized benefit level for an agent
after retirement 8.

Taxes and Government Consumption: In the model economies con-
sidered, the government consumes in every period the amount G, which is
financed only through taxation. Since the purpose of the paper is to analyze
the impact of a flat tax reform, I consider two generic tax regimes in the
model economies. In the first one, designed to mimic the current tax struc-
ture in the U.S., there is a progressive income tax, as well as a flat capital
income tax at rate 7. The income tax is comprised of M different brack-
ets, defined by thresholds o, [y, I2,...In, with corresponding marginal tax
rates 7, m = 1,..M. An agent’s income subject to taxation is defined to
be labor plus asset income. Consequently, an age j agent with an income
I = wee(z, 5)j1 + 1ajys, with I € (L;ney, I;m), pays the amount

Tj,t = 7‘1(11 - [0) + Tg(Ig - Il) + ...+ Tm(I - Im—l) + Tk[rtaj't]

In the second tax regime, that replicates the “business” and labor income
taxes embodied in the flat tax proposals, agents pay rate 7, on capital income
after full deductibility of savings made °, and rate 7; over all labor income
above a threshold I*. Therefore, total taxes paid by an age j agent receiving
a shock z amount to

nifwe(z, 7)e — 7] +
To[re@e — (@jpr,e01 — @5s)] if wie(z,5)e > I
Tjj’t =

To{reajs — (@jp1,e41 — aje)]  otherwise

8Technical progress determines that in steady state the benefit level will grow over
time at rate g. Thus, cohorts that retire later receive a higher benefit level. In the present
formulation, social security transfers are completely independent of earnings histories, and
thus equal the same amount for all cohort members after retirement. This is not the case
under the U.S. system, in spite of the highly redistributive nature of the social security
payments. This assumption is made because it greatly simplifies the numerical problem
that must be solved. In particular, without this assumption the choice of labor hours
becomes history dependent. The underlying reason is that a current choice of labor hours
affects tomorrow’s history of earnings, and thereby, the social security payments to be
received after retirement. See Huggett and Ventura (1997) for an example on how to
proceed with a more realistic formulation.

9Savings are defined as the change in asset holdings of households (a; 41,41 — aj.e).

8



Notice that in this formulation, the “business” tax is paid by individual
agents who are the economic units that accumnulate capital (assets), and rent
their asset holdings to firms at interest rate r; (the rental price of capital after
subtracting depreciation). In a similar fashion, the capital income tax in the
model economies, that mimics the current corporate income tax in the U.S.,
is paid by individual agents. For the questions at hand, this formulation is
equivalent to one in which firms own capital, undertake investment decisions,
and pay either the corporate income tax or the business tax.

2.1 Recursive Formulation

For computational purposes I transform variables in order to remove the con-
sequences of growth. The transformations are standard: aggregate variables
G:, K; and YV; are divided by N,X;, aggregate labor is divided by N, and
individual variables and factor prices that grow over time in steady state at

the rate g, are divided by the technology level. The transformations proceed
as follows:

dy = at/Xt,Qt_ = ﬂ/Xh é = c/ Xi, TRt = TR:/Xt,i’j,t = bj,t/Xtaij,t =L}

Tt = E/Xt,ég = Gt/(Nng), IA{t = I{t/(Nth),ﬁ, = Lt/Nt, 15t = wt/X,,r"} =T

With these transformations, an agent’s decision problem can be described
in standard recursive fashion. From now on, time subscripts are dropped,
since I focus on stationary equilibria. An agent’s state is denoted by the pair
z =(a,z), ¢ € X, where @ are current (transformed) asset holdings and z is
the idiosyncratic productivity shock. The set X is X = [@,00) x Z. With
some abuse of notation, I denote total taxes at state (z,j) (income taxes
plus capital income taxes in the first tax regime or wage plus business taxes
in the second tax regime) by T'(z,j). Consequently, optimal decision rules
are functions for consumption ¢(z, j), labor /(z, j), and next period asset
holdings a(z, 7) that solve the following dynamic programming problem:

V(z,j) = maxu(é,1—1)+ B(1 + g)""=Ns; , BV (&, 2, j + 1)|2]

(a.i.a")

subject to

3]



Some remarks about the above recursive problem are in order. First,
given that the set Z is bounded, the fact that individuals have finite lifetimes
implies that the age specific value functions are bounded. Second, notice that
in the first tax regime, if the marginal income tax rates are increasing then
the constraint set is convex. For the second tax regime, the constraint set is
always convex. Therefore, when marginal tax rates are increasing, restriction
(3) above and the fact that the period utility function is concave for all j
and z € Z, imply that the functions V/( . , 2, 7) are concave. Consequently,
optimal decision rules a(z, j) and I(z, j) are single valued. Finally, note that
the form of the first tax regime implies that both the utility function and the
value functions are not differentiable everywhere. Therefore, standard first
order conditions cannot generically be used to solve for decision rules. In the
case of the second tax regime, once the budget constraint has been plugged
into the period utility function, the period utility function is not differentiable
everywhere with respect to labor hours. The reason is that the flat tax
imposes a piecewise linear progressive tax scheme on labor income. These
considerations determine that computationally fast methods that rely on first
order conditions (Policy Function Iteration or a version of the Parametrizing
Expectation Algorithm for instance) cannot in general be used to solve the
agent’s dynamic problem numerically.

2.2 Equilibrium

In the model economies, agents are heterogeneous with respect to the realiza-
tion of their idiosyncratic labor productivity shock, their asset holdings, and
their position in the life cycle (age). To specify the notion of equilibrium, a
probability measure 1; defined on subsets of the individual state space will
describe the heterogeneity in assets and productivity shocks within a particu-
lar cohort. Let (X, B(X), 1;) be a probability space where B(X) is the Borel
o-algebra on &'. The probability measure v; must be consistent with indi-
vidual decision rules that determine the asset position of individual agents

10



at a given age, given the asset history and the history of labor productivity
shocks. Therefore, it is generated by the law of motion of the productivity
shock z and the asset decision rule a(z,j). The distribution of individual
states across age 1 agents is determined by the exogenous initial distribution
of labor productivity shocks g(z), since agents are born with zero assets. For
agents j > 1 periods old, the probability measure is given by the recursion:

Yina(B) = [ Pla,, B)dw;
where

{P(Z'az) if (a(z,j),2') € B
P(z,j,B) =

0 otherwise

It is possible now to state the definition of steady state equilibrium:

Definition: A steady state equilibrium is a collection of decision rules
c(z,j), a(z,7), Uz,j), factor prices w and 7, tazes paid T(z,j5), a lump
sum transfer of accidental bcquests TR, social security tmnsfers b,, aggregate
capital K, aggregate labor I, government consumption G, a payroll taz 6, a
taz regime € {1,2} and distributions (1,%s, ..., ¥n) such that

~

. ¢(z,7), a(z,7) and l(z, ) are optimal decision rules.

o

. Factor Przces are determined competitively: % = Fy(K, i,) and =

Fl([\ 5
3. Markets Clear:
(¢) Z; 1 [x(c(z,7) + a(z,5)(1 + g))dy; + G = F(K,L) + (1 - §)K
(6) ; u; [x a(z, j)dv; = (1 +n)[&
() T; #i [x Uz, 5)e(z, 5)d; = L

Distributions are Consistent with Individual Behavior:

b

Yin(B) = [ Pla,j, B)dy;
forj=1...,N =1 and for all B € B(X).

11
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5. Government Budget Constraint is satisfied:
G=2u [ Tle. )b,

6. Social Security Benefits Equal Tazes: 0dL = Z "R y,

7. Transfers Equal Accidental Bequests:

R = (3 u5(1 = sina) | (ala, 5)(1+7)dbs]/(1 +n)

Conditions 1 thru 5 above are standard. Condition 6 and 7, however, require
some explanation. Condition 6 implies budget balance for the social security
system, and that such a system is funded on a pay-as-you-go basis. Condition
7 states that lump sum transfers TR equal per-capita accidental bequests.
This formulation is obviously not a realistic feature of the U.S. economy.
However, it is made in order to introduce lifetime uncertainty, and therefore
realistic demographic patterns, in the simplest possible way.

3 Calibration

3.1 Model Parameters

The model period is considered to be one year. Based upon this choice of
model period, parameters are selected as follows:

o Preferences: The coefficient of leisure vs. consumption v is set equal
to 0.33 '° . Two common values in the literature are adopted for the
parameter o. Results are reported for ¢ = 1.5 and o = 2.0 !!. The
remaining preference parameter, the discount factor 3, is set equal to
1.011, following the estimation of Hurd (1989) of a discount factor in a
life cycle setting that explicitly incorporates uncertain lifetimes.

10This is the value typically used in infinitely-lived models to match the fraction of time
devoted to market work in steady state. It should be noted, as Rios-Rull (1996) does,
that in life cycle models there is no straightforward relation between the fraction of time
devoted to market work and v. Nevertheless, in the absence of a precise value for this
parameter in a life cycle context, I use the estimate reported above (v = .33).

!1Gee Rios-Rull (1996) for a careful discussion on the importance of this parameter for
generating reasonable values for the capital to output ratio in life cycle economies.
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e Technology: The capital share in output « is set equal to 0.36, from
Prescott (1986). Following Stokey and Rebelo (1995), the depreciation
rate ¢ is set equal to 0.06, in order to match the depreciation to output
ratio in the U.S. The constant A is a free parameter, so a value of
0.89594 is selected. Using o = 0.36, this choice implies that the wage
rate is equal to 1.0 whenever the capital to output ratio equals 3.0.
Finally, the growth rate of the technology, g, takes the value 0.018.
This is the value for the growth in per-capita GDP for the period 1950-

1992 in the U.S., as reported in the Economic Report of the President
(1994).

¢ Demographics: Agents are born at a real life age of 20, and the max-
imum possible lifetime is set equal to 100 years. This determines a
value for N equal to 81. Agents retire at a real life age of 65 (model
period 46). This implies R = 46. The survival probabilities s; are those
for U.S. men in 1992, as estimated in Social Security Administration
(1992). The value for the rate of population growth n is 0.012, which
is the average rate of population growth in the U.S. for the period
1950-1994 (Economic Report of the President (1996), table B32).

e Borrowing constraints: The lowest bound on asset holdings is set at
zero (& = 0.0).

3.2 Taxes and Government Consumption:

The social security tax rate, §, common to both tax regimes, equals the
average for the 1980s of the contribution to social security programs as a
fraction of labor income. The data on contributions come from Table M-
3 of the Social Security Bulletin and exclude unemployment and disability
insurance contributions. Thus, § takes the value 0.094. The calibration of the
first tax regime proceeds as follows. The capital income tax adopts a value
that matches the average tax collections from the corporate income tax in the
U.S., as a fraction of GDP. For the period 1987-1994, these tax collections
as a fraction of GDP averaged 1.87 % (Economic Report of the President
(1996), table B76). Hence, ¢, is obtained as follows. Let C' denote the gross
value of the Corporate Income tax collections. Then, C =n(FK ), since 7 K
is the aggregate size of capital income. and C/Y = 0.0187. Consequently, the

13



capital income tax is determined endogenously in the model economies, and
takes the value t; = 2—'}2%7. The case of the income tax is substantially more
complex. I calibrate the benchmark case to approximate the rough features
of the income tax code in the U.S., prevailing after the 1994 reforms. The
following table, based upon data in the Economic Report of the President

(1994, pp. 34), describes the actual income tax in the U.S. for married
couples filing jointly %

Table 1
Taxable Marginal
Income Tax Rate
0,0.85 0.15

0.85, 2.06 0.28
2.06 , 3.24 0.31
3.24,5.79 0.36
5.79 and over | 0.396

In order to calibrate the bendpoints J, Iy, ....Ihs and the corresponding
marginal tax rates, it is important to approximate the complex exemptions
and deductions present in the actual tax code. I take as a departing point
the case of a household comprised of a couple filing jointly with two children,
that take the standard deduction. In this context, the sum of the correspon-
ding standard deduction plus four personal exemptions equaled 37.5% of the
average household income in 1994. This implicitly defines a level of income
such that all income below such level escapes income taxation. However,
when approximately 71% — 72% of tax returns took the standard deduction
and 29% — 28% itemized in 1994, itemized deductions accounted for 54.7% of
all claimed deductions. Since the model economies considered in this paper
do not allow agents to choose between the standard deduction and itemized
deductions, I concentrate on the case in which the lowest level of income
subject to taxation is equal to 50% of the mean household income of the
model economy considered.

Once the lowest income level subject to income taxation is set, I use the
previous table as a benchmark for the calibration of the bendpoints and the

12Taxable income is expressed in multiples of average household income, as reported by
the Bureau of Census for 1994.
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ma.rgmal tax rates, expressed in terms of the multiples of mean household
income (Z) 13 :

Table 2
we(z,7)l(z,7) | Marginal
+ 7d; Tax Rate
0,057 0.0

057,1.35% |0.15
1351 ,256 7 |0.28
256 7,3.747 |0.31
3.747,6.297 |0.36
6.29 T and over | 0.396

Hence, fo =0, [, =051, [, =135 %, [y =256 7, [, = 3.74 Z, and
Is = 6.29 Z. Once the two sources of tax collections have been parametrized,
the value of government consumption is determined endogenously by the
equilibrium condition 5. As a consequence, the interpretation of G in the
model economies under tax regime 1 is the size of tax collections out of capital
income and income taxes. Since the purpose of the paper is to consider a
revenue neutral tax reform, tax regime 2 (the flat tax case) is parametrized
using the value of G from the corresponding calculations for the first regime.
Notice that tax collections in the case of a flat tax equal

S usln [, el e dby(a) + 7 [ (3 = (alz. )1+ 9) - ) )

with A = {z € X : we(z,j)l(z,5) > I*}.

In order to satisfy the above government budget constraint, values for /*
must be specified. To preserve comparability across model economies and tax
regimes. results are reported for different exemption values as multiples of
the mean income (Z) of the corresponding model economy under the first tax
regime. With /* and G at hand, provided that in the baseline Hall-Rabushka
(1995) proposal the flat tax rate is 7, = 7 = 7, the flat tax rate is obtained by
updating its value after an initial guess at every iteration in the computation
of equilibria, until the government budget constraint is satisfied.

13The concept of income utilized in the computation of (Z) is labor plus asset income
before taxes plus all transfers.

15

e



3.3 The stochastic structure of wages

Recently, some models with heterogeneous agents and no labor supply deci-
sion have been calibrated using a regression to the mean process for labor
earnings (see Huggett (1996) for example). The calibration adopted by these
papers cannot immediately be extended to the model economies analyzed
here, because labor supply is endogenous in the current setup. I proceed
to calibrate the market return per unit of labor time supplied, described
by the function e(z, j), under the assumption that the underlying stochastic
structure also follows a regression to the mean process. Notice that since
W is a constant at all ages and states. the calibration of the function e(z, j)
is equivalent to the calibration of a wage process over an agent’s working
life. Let y; and y; denote the log market return and the mean log market
return of an agent j periods old. Thus, the labor productivity shock is de-
fined as z = y; — y;, which implies that the function e(z, ) takes the form
e(z,j) = el*+%). Then, the market return to labor follows the regression to
the mean processforall1 < j < R:

¥i — 9 = 7(¥i-1 —yiz1) + ¢
with € ~ N(0,0?). For j =1, y1 ~ N(4,02).
The calibration of the wage process proceeds as follows. First, the age
specific pattern of mean log wages 7, ..., yr is chosen. [ approximate this by

using the wage profile computed by Hansen (1993) !4. The profile is displayed
in figure 1.

Insert figure 1 here

Second, I need to set values for the remaining parameters of the wage
process (v,02,02 ). The natural avenue to select values for these parameters
would be using i) data on the magnitude and persistence of idiosyncratic
wage shocks and ii) data on the concentration of wages. Unfortunately, no
data is available on the magnitude and persistence of shocks to log wages
even though there is data measuring the concentration of wages. Thus, I

proceed to select parameter values so that the implied wage distribution

!4Linear interpolations are used to obtain the profile for all possible ages.
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matches some recent estimates of the concentration of wages. In this regard,
Ryscavage (1994) finds that the wage Gini coefficient for all earners was
0.345 in 1989. This previous estimate can be taken as a lower bound since
it understates the true degree of wage inequality (see Ryscavage (1994) for
details). Based upon these considerations, I set v = 0.985, 02 = 0.29,
and 02 = 0.02 as the baseline parameter values !°. This choice determines
that the Gini coefficient for wages equals 0.38. As will be seen in the next
section, this calibrated process for wages generates an earnings distribution
in stationary equilibrium whose concentration statistics approximate recent
estimates for the actual distribution in the U.S. Furthermore, the stationary
income distribution implied by the heterogeneity generated by this wage
process, closely tracks the actual income distribution in the U.S.

The wage process described above is discretized for computational pur-
poses. The shock z takes 21 possible values, evenly spaced in the log scale,
ranging from —50y, to 50y,. Probabilities g(z) of receiving a particular shock
for age 1 agents are computed by simple numerical integration of the nor-
mal distribution N(0,02 ). Transition probabilities p(z’, z) are obtained in a
similar fashion.

4 Results

This section reports the basic quantitative findings for both tax regimes.
Details on how equilibria are computed are described in Appendix 1.

4.1 Tax Regime 1.

Table 3 below shows basic statistics for the model economies. These results
are important, in the sense that they will be compared afterwards with the
equivalent statistics for tax regime 2. Notice that the economy with ¢ = 1.5
displays a higher degree of capital accumulation than the economy with ¢ =
2.0, as households in the latter case prefer a relatively smoother consumption
profile, and thereby, lower rates of consumption growth.

13Other values for these parameters are explored in Appendix 2.
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Table 3: Descriptive Statistics for Tax Regime 1. !¢

Iy

Model KIY [ Mean Y W A
Economy Hours (%) (%)

=20 3.25 0.343 0.289 0.563 1.05 5.1 11.3
c=135 346 0352 0296 0.595 1.08 4.4 122

In order to take seriously the distributional impact of flat tax reform to
be computed later, it is key to check against actual data some statistics on
the stationary distributions of income, earnings and wealth in tax regime
1. These statistics are displayed in the following tables 4 and 5. In terms
of a measure such as the Gini coeflicient, the model economies generate a
concentration of earnings and income that closely matches recent estimates
for the U.S. In this regard, Henle and Ryscavage (1990) report that the
earnings Gini coefficient for all earners in the period 1985 to 1988 averaged
0.47, and that in 1988 the percent share in aggregate earnings of the lowest,
second, third, fourth and upper quintiles was 2.1, 8.3, 15.8, 25.2, and 48.6
respectively 7. Notice that both model economies approximate the earnings
Gini. Moreover, the model economies also generate similar values for the
share of aggregate earnings earned by different quantiles. For example, in
the case of o = 1.5, the percent share in aggregate earnings of the lowest to
the highest quintiles is 3.0, 8.6, 13.5, 23.0, and 51.8 respectively.

16The value for mean hours represents the mean fraction of discretionary time spent
working by agents who are 65 years old or younger. Therefore, it equals

R R
D fx Uz, 5)d%5)/ Y ns

ji=t i=1

"These measures tend to understate the true degree of earnings concentration, due to
several data problems. See Henle and Ryscavage (1990) for details.
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Table 4: Distributional Features for Tax Regime 1.

Model Earnings Wealth Income Mean Median Mean Median
Economy Gini Gini Gini Income Income Wealth Wealth

o=2.0 0.48 0.60 0.43 0.503  0.336 1.82 1.03
og=1.5 0.48 0.60 0.43 0.528  0.346 2.06 1.18

Table 5: Percent Share of Income Earned by Quantiles.

Model Top Top Top Quintile

Economy | 1% 5% 10% | 1st 2nd 3rd 4th  5th
c=2.0 6.8 21.1 33.0 (56 100 134 22.3 487
c=1.5 6.7 21.3 332 (55 100 13.2 224 49.0

The model economies also perform reasonably in terms of the implied in-
come distribution along different dimensions !®. In this regard, recent studies
have documented extensively several features of the income distribution in
the U.S., and its time path. Using data from the Consumer Population
Survey for the case of income after transfers and before taxes, Ryscavage
(1995) reports that the income Gini was 0.428, 0.428, 0.433, 0.434 and 0.447
for 1990, 1991, 1992 and 1993 respectively. He also reports that in 1993, the
share received by each quintile was 3.6, 9.0, 15.1, 23.5, and 48.9, and that the
top 5% of households earned approximately 20% of aggregate income. Table
5 shows that results obtained for the share of income of the different quan-
tiles resemble the actual ones mentioned above. The match is particularly
good for the share of income earned by the upper 20% of the distribution.
Likewise, as Table 4 demonstrates, the model economies generate reasonable

!8The concept of income used for the reported distributional calculations is labor plus
asset income before taxes, plus all transfers.
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values for the income Gini. The model economies, nonetheless, do not con-
centrate enough income in the extreme upper tail (top 1%) of the income
distribution, as other studied have documented 2.

The results obtained for the case of the wealth distribution, however,
are not as satisfactory as for the case of income and earnings. The model
economies generate substantially more concentration of wealth than income,
as is the case in the actual data. Nevertheless, the implied wealth distribu-
tion is not as concentrated as the actual one. As a consequence, the model
economies generate Gini coefficients ranging from 0.60 to 0.61, that fall short
of estimates for the U.S. 20 2,

How are labor hours supplied distributed across households in tax regime
1?7 This question is interesting from a quantitative viewpoint, since a flat
tax is likely to have a significant impact on labor hours for households with
different earnings abilities. Table 6 shows the results for mean labor hours
at different percentiles of the income distribution.

Table 6: Mean Labor Hours at Different Income Quintiles.

Model Top Top Top 80— Quintile
Economy | 1% 5% 10% 90% | 1st 2nd 3rd 4th  5th

c=2.0 |[0377 0360 0350 0.307}0.239 0.280 0.271 0.319 0.327
oc=15 (0398 0382 0.367 0.319]0.239 0.295 0.276 0.327 0.340

Notice that mean labor hours increase as the quintiles of income increase,
with the exception of the third quintile. Also notice the important degree of
heterogeneity in labor hours supplied. Households in the 5th income quintile
work 42 — 43% and 36 — 37% more than households in the lowest quintile,
for o = 1.5 and o = 2.0 respectively.

19For instance, Avery and Kennickell (1993) using data from the Survey of Consumer
Finances report that the top 1% of U.S. households earned 12.9% in 1986.

20Wolff (1987) reports that the U.S. wealth Gini is 0.72. More recently, Quadrini and
Rios-Rull (1996) find a similar value of 0.715.

21See Huggett (1996) for a discussion of the implications of heterogenous agents-life
cycle models without labor supply in terms of the wealth distribution. See also Quadrini
(1996) for a recent contribution on this topic that emphasizes the role of entepreneurship.
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One of the functions frequently attributed to a tax code is its capacity
to reduce inequality among households. Thus, it is important to know how
effective tax regime 1 is in reducing the degree of income inequality, in order
to compare these results later with those for tax regime 2. Table 7 shows the
distribution of income after income and capital income taxes.

Table 7: After Tax Income Distribution in Tax Regime 1.

Model Income | Top Top Top Quintile
Economy | Gini | 1% 5% 10% | 1lst 2nd 3rd 4th  5th

oc=2.0 039 |57 184 294 (6.1 11.2 14.4 23.1 45.2
oc=15 039 | 57 184 296 (6.1 11.2 144  23.0 453

The findings displayed in table 7 show that the progressive structure of the
income tax in tax regime 1 is indeed capable of reducing income inequality
in an important way. Notice that the after tax income Gini coefficients
are reduced from 0.43 to 0.39. Notice also that the percentage shares of
income are all adjusted, so that the after tax income distribution becomes
less concentrated. For instance, observe that the share of the 5th quintile is

reduced by 3.5 and 3.7 percentage points for the cases of ¢ = 2.0 and o = 1.5
respectively.

4.2 Tax Reform

Results for the revenue neutral tax reform are displayed for three different
exemption levels, 20%, 30% and 40% of the mean income (%) of the co-
rresponding model economy under tax regime 1. Table 8 shows descriptive
statistics for the model economies under a flat tax.



Table 8: Descriptive Statistics for Tax Regime 2.

Iy

Model K|y I Mean Y w 7 T
Hours (%) (%)

o=2.0
I*=027]|374 0357 028 0630 1.13 3.6 205
[*=03Z|374 0350 0.283 0618 1.13 3.6 24.5
[*=0471|375 0341 0.280 0.605 1.13 3.6 29.0
oc=1.5
[*=027]395 0366 0292 0668 1.17 3.1 215
[*=037Z 395 035 0.287 0658 1.17 3.1 255
I*=047]396 0350 028 0642 1.17 3.1 31.0

A key quantitative finding here is that the flat tax has a significant impact
on capital accumulation. As shown in table 8, capital income ratios, output
and wages increase substantially with respect to tax regime 1, and interest
rates decrease for all exemption levels considered. For instance, in the case
of 0 = 2.0 and [* = 0.2 Z, the wage rate increases by about 7 — 8%, output
increases by 11 — 12%, and the interest rate drops by 1.5 percentage points.
The main reason behind this crucial finding is the removal of the double tax-
ation of capital income, and its replacement by a consumption-based form of
taxation. This is the case, provided that the flat tax eliminates the distortion
associated with capital income taxation, by now making the after tax rate of
return on an aditional unit of capital equal to its market return. The impact
of this in general equilibrium is quite important, as table 8 demonstrates 2.

Table 8 also shows that, with the exception of the economies with [ = 0.4,
aggregate labor input increases with respect to tax regime 1, and in apparent
contradiction, aggregate labor hours decrease in all cases. In the worst case
scenario for aggregate labor hours, the case of an exemption level of 40%,

22This finding parallels results provided by several authors. See Auerbach and Kotlikoff
(1987) for example, for an assesment of the quantitative impact on capital accumulation
of consumption taxes versus other forms of taxation.
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aggregate hours drop by 3.2 — 3.3% for o = 2.0, and 5.7 — 5.8% for o = 1.5.
The underlying reason for the increase in labor input and the simultaneous
decrease in average hours, lies in the combined impact on the distribution of
labor hours of income and substitution effects implied by changes in factor
prices, changes in the lump sum transfer of accidental bequests, as well as in
the new marginal tax rates and exemption levels faced by households under
the flat tax. Table 9 shows the new structure of labor hours at different
income percentiles.

Table 9: Mean Labor Hours at Different Income Quintiles.

Model Top Top Top 80— Quintile

Economy 1% 5% 10% 90% | 1st 2nd 3rd 4th  5th
oc=20

I*=0270395 0416 0.399 0.350 | 0.220 0.243 0.273 0.310 0.373
*=0370.393 0412 0.393 0.340 | 0.240 0.227 0.254 0.296 0.365
*=0470391 0401 0.384 0.327 0.249 0.269 0.232 0.278 0.354
oc=15

I*=027]0408 0435 0417 0.363 0.219 0240 0.273 0.316 0.388
[*=0.37]0406 0.430 0.410 0.352 0.243 0.226 0.253 0.300 0.379
[*=0.47]0403 0422 0.400 0.333 0.248 0.270 0.226 0.274 0.364

Interestingly, the change in labor hours with respect to tax regime 1 varies
across quintiles 1 to 4, showing increases and decreases in labor hours supplied
according to the cases considered. Nevertheless, the impact of the flat tax on
labor hours of households in the highest quintile is always positive, reflecting
both i) the effects of reductions in marginal tax rates on labor income, and ii)
the effects of the change in the intertemporal incentives to accumulate assets.
This increase is quite important, ranging from 14.1 - 14.0% to 8.2 — 8.3% for
o = 2.0. and from 14.1 — 14.2% to 7.0 — 7.1% for ¢ = 1.5. These positive
changes in the labor supply of richer households, groups that contain an
important fraction of households at the peak of their age-productivity cycle
and a high fraction of households receiving high shocks, are the key factors
behind the increase in total labor input in model economies other than those
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with [* = 0.4 7. Therefore, the reason for the increase in labor input and
the simultaneous decrease in average labor hours, is simply that additional
hours of highly productive agents, are in all cases more than sufficient to
compensate for the negative effects on aggregate labor input of relatively low
productivity households.

Table 10 shows distributional aspects of the model economies under the
flat tax. The results clearly show that the distributions of earnings, wealth
and income are adversedly affected in all circumstances.

Table 10: Distributional Features of Tax Regime 2.

Model Earnings Wealth Income Mean Median Mean Median
Economy Gini Gini Gini Income Income Wealth Wealth
c=2.0

*=02%| o052 0.70 0.47  0.554 0.346  2.36  0.842
=037 o051 0.69 0.47 0541 0329 232  0.831
[*=04Z| 050 0.68 0.46  0.528 0307 2.28  0.915
oc=1.5

*=02Z| 0.53 0.70 047 0576 0.355  2.65  0.924
*=037Z| 052 0.70 0.47  0.562 0.333 259  0.895
*=047| 051 0.68 0.46  0.545 0.309 254  1.040

The flat tax reform generates a stationary earnings distribution which is
more concentrated than under tax regime 1. The earnings Gini goes from
0.48 up to a maximum of 0.52 and 0.53 for o = 2.0 and ¢ = 1.5 respectively.
Remarkably, a key force behind this result is, again, the strong increase in
labor hours by households with high earnings capacity, and simultaneously,
the stagnant or declining labor hours of households with relatively low la-
bor productivity. The general equilibrium consequences of the flat tax are
more striking for the case of the wealth distribution. In the case of o = 2.0
with an exemption level of 20%, the wealth Gini goes up from 0.60 to 0.70,
approximately a 16% increase relative to the tax regime 1 case. The behav-
ior of the median wealth holdings of households reveals important changes

24



in the pattern of asset accumulation brought by the flat tax. Observe that
in all cases, median wealth falls, despite the substantial increases in mean
wealth. This suggests that the flat tax not only generates an important
increase in aggregate (mean) wealth accumulation, but also reduces the in-
centives for holding wealth for a substantial fraction of households in the
model economies. Among these changes in incentives is the drop in the in-
terest rate 3, the change in size of the transfer of accidental bequests, and
the increase in social security benefits implied by the increase in aggregate
labor income.

The flat tax reform has a relatively moderate impact on the income dis-
tribution, compared to the case of the wealth distribution. The income Gini
increases from 0.43 in tax regime 1, to 0.46 or 0.47, depending on the model
economy considered. Mean income increases with flat tax reform, and con-
trary to the case of the wealth distribution, median income increases when
I* =02 Z. Most of the changes occur in the percent share of the upper
20% of households, which increases after the tax reform up to a maximum

of 4.2 percentage points for o = 2.0, and 4.5 percentage points for the case
of o = L.5.

Table 11: Percent Share of Income Earned by Quintiles.

Model Top Top Top Quintile
Economy | 1% 5% 10% | 1st 2nd 3rd 4th  5th
oc=20

1‘*=0.2::r 71 231 35849 88 126  20.8 529
[*=03Z|72 233 361(54 87 123 204 33.1

[+=047|73 236 363[58 93 120 200 52.9
c=1.5

[F=02Z|72 224 363[48 86 124 207 3535
=037 |72 227 36653 85 121 203 53.7
[*=04Z|74 240 36858 94 117 194 537

23This effect is potentially important for households in tax regime 1 that are exempt
from income taxes. For example, in the model economy with ¢ = 2, for those agents the
after tax interest rate (#(1 —1x)) is about 4.5 %, which falls after the reform to the market
interest rate of 3.6% for the case of an exemption level of 20%.
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It is important to point out the presence of two elements that contribute
to moderate the impact on the income distribution of the flat tax reform.
First, as the flat tax increases both the wage rate and in most cases the size
of aggregate labor input, tax collections out of social security taxes increase.
Consequently, social security payments increase equally for all households
compared to the case of tax regime 1. This increase in social security trans-
fers, with clear implications on the wealth and income distribution, is an
interesting general equilibrium effect that has not been emphasized in the
debate on fundamental tax reform. Second, since the size of accidental be-
quests increases roughly proportional with aggregate wealth, the correspon-
ding lump sum transfer to all households increases also. This latter effect is
a consequence of the particular form used here to handle accidental bequests,
so it is likely that more realistic ways of handling bequests will not display
such equalizing impact on the income distribution 24.

This section is closed with the examination of the capacity of tax regime
2 to reduce income inequality. As Table 12 demonstrates, the progressive
features of tax regime 2 do not reduce the concentration of income in the
magnitude that the features of tax regime 1 did.

Table 12: After Tax Income Distribution in Tax Regime 2.

Model Income | Top Top Top Quintile

Economy Gini | 1% 5% 10% |1st 2nd 3rd 4th  5th
c=2.0
[*=02Z| 046 |74 233 36.0{50 95 127 204 52.9
[=03Z| 045 |74 233 35957 92 126 201 524
[*=04Z| 044 |74 231 353[59 104 124 196 51.7
oc=1.5
[*=02Z| 047 | 74 237 366|48 8.9 125 20.3 53.5
[*=037Z| 046 | 74 234 364(56 91 122 19.9 53.2
[*=04Z| 044 |74 234 36058 106 122 19.1 523

24The lump sum transfer of accidental bequests is relatively small, with an average
value of 4.1 — 4.2% of mean income in tax regime 1, and 4.8 — 4.9% in tax regime 2.
Nevertheless, despite its small magnitude in both tax regimes, movements in the size of
the lump sum transfer of accidental bequests affect not only the income distribution, but
also the distribution of labor hours and welfare. This problem is explored in section 6.
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Indeed, the reduction in income inequality in tax regime 2 is relatively small,
measured by the changes in Gini coefficients and shares of income earned by
different percentiles. The implication of this finding is straightforward: for
the model economies investigated, both the before tax and after tax income
distributions become more concentrated with the adoption of the flat tax.

5 Welfare

Having studied quantitatively the positive implications of a flat tax, the
crucial normative question on its desirability in welfare terms remains to be
answered. This question can be split into two parts. First, is it the case that
an aggregate welfare measure, when compared across steady states, increases
with the adoption of a flat tax? Secondly, if the answer to the previous
question is positive, how welfare gains are distributed across households?
Are there cases in which some agents are negatively affected by the reform?
If so, who are they?

The aggregate welfare notion studied is the average across households of
the expected discounted utility at the beginning of life. At age 1, the welfare
of a household receiving an initial shock z is summarized by the value function
V(0,z,1). Consequently, average welfare in tax regime : € {1,2} is given by

0 = f _, Vi(0,2,1)dg(2)

Using the criterion described above 2%, welfare gains are computed as the
annual percentage increase in consumption in all ages and states in tax regime
1, so that households become indifferent between tax regimes 2. Table 13
shows the results.

25This criterion has been used in both finitely and infinitely lived setups with hetero-

geneous agents. See for instance the papers by Imrohoroglu (1989), Imrohoroglu et al
(1995), and Aiyagari and McGrattan (1995).

**Households are indifferent between tax regimes if (1 + y)*=9Ql = Q2 where y
denotes the common percentage increase in consumption at all ages and states. Then, the
welfare gain is (Q2/Q!)"0-a7 — |,
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Table 13: Welfare Gains (%)

Exemption
Level c=15 o0=20

=027 23 2.7
=03Z| 19 2.7
I*=04T| 13 2.5

The results demonstrate that for the cases considered, the steady state wel-
fare gains derived from moving to a flat tax form of taxation are quanti-
tatively important. An immediate implication is that the positive welfare
consequences of the flat tax on aggregate capital, aggregate labor and trans-
fers are of considerable magnitude. Indeed, these welfare enhancing effects
are capable of compensating for potential negative effects, such as the re-
duction in exemption levels, and the increase in marginal tax rates for some
households. This is a relevant finding, especially since the results were ob-
tained under a calibration for the income tax in tax regime 1 where the lowest
level of income subject to income taxation was quite generous (50% of the
mean income of the model economy under tax regime 1).

In terms of the second question posed at the beginning of the section, it
turns out that in spite of the large welfare gains shown in Table 13, some
agents effectively end up with a lower level of welfare than under tax regime
1. Figures (2) and (3) provide a nice and useful description of the distribution
of welfare gains across calibrated initial shocks 27

Insert Figure 2 and 3 about here

It is very interesting to observe that the welfare gains display a u-shape
when plotted against initial shocks. It follows that the largest increases
in consumption occur for agents receiving the largest and the lowest initial
shocks. The households who are adversedly affected, however, tend to be

27Shock 1 is the lowest shock. while shock 21 is the highest possible one.
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those receiving the middle to middle high shocks 2®. Furthermore, i) initial
shocks for which the welfare gains are the lowest tend to increase with the
exemption level for labor income and. ii) higher exemption levels tend to
reduce the welfare gains of households who experience the lowest welfare
gains.

The interpretation of the movements in welfare gains and its distribution
across the population due to changes in exemption levels involves at least two
central elements. On the one hand, higher exemption levels lead to higher
(and distortionary) tax rates in order to balance the government budget
and therefore, to lower capital accumulation, a lower level of the aggregate
labor input, lower after tax income for high income households and a lower
value for social security benefits and the lump sum transfer of accidental
bequests. That is, these effects tend to reduce welfare. On the other hand,
there is a welfare enhancing effect as higher exemption levels imply a higher
after tax income for some households. The key finding that emerges from
these benchmark calculations is that despite relatively important aggregate
welfare gains, some households are indeed negatively affected by the flat tax,
and surprisingly, the higher the exemption level for labor income, the more
likely it becomes that some households end up worse off under the flat tax
regime.

6 The Role of Accidental Bequests

One potential concern about the computational experiments studied in this
paper is that, despite its small magnitude, the lump sum transfer of acci-
dental bequests varies with the change in tax regimes as its value is roughly
proportional to the size of aggregate wealth. It increases with the adoption
of a flat tax, and its value is further decreased with higher exemption levels.
In this section, I explore quantitatively the role played by this particular way
of handling accidental bequests in the context of tax reform 2°. All transfers

8 Agents that receive the lowest and highest initial shocks constitute a very small fraction
of age 1 agents, as their market returns to labor are well below and above the median
market return. Agents receiving shock 1 have a market return to labor which is only
6.77% of the median. Meanwhile, agents experiencing shock 21 receive about 14.8 times
the median market return.

29Al results in this section are reported for the case of o = 2.
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of accidental bequests are now eliminated, allowing the government to tax
all accidental bequests and therefore, use the proceeds to finance government
consumption in both tax regimes *. This implies a change in condition 5 in
the definition of equilibrium that now becomes

G= Zu,/ T(z,j)dis; + TR

Results are presented in tables 14, 15 and 16. Several points are worth
noting here. First, as the government can now use accidental bequests in both
tax regimes to finance its consumption, flat tax rates in tax regime 2 are lower
than in the baseline calculations. Second, the absence of a lump sum transfer
of accidental bequests has important effects on the distribution of labor hours.
In this regard, the value of aggregate labor input and mean hours worked
in both tax regimes are higher than in the baseline case. Furthermore, a
comparison of the results displayed in tables 15 versus those in tables 9 and
6 demonstrate that agents at lower income quintiles work more in both tax
regimes, as the negative income effect on labor hours generated by the lump

Table 14: Descriptive Statistics

Model K/Y L Mean Y

e

r Tk 7 Welfare

Economy Hours (%) (%) (%) Gains (%)

Regime 1 | 3.21 0.354 0.308 0.572 1.04 52 11.3 - -

Regime 2

[~=021]372 0377 0316 0.664 1.13 37 - 185 1.8
[*=037|372 0372 0311 065 1.13 37 - 217 24
=047 373 0362 0306 0639 1.13 37 - 260 24

30There are other ways of attacking this problem without a careful modelling of the
family. Rios-Rull (1996) eliminates accidental bequests by imposing the existence of a
market for one period annuities, where agents can perfectly insure themselves against
lifetime uncertainty. Another avenue would be to model the receipt of a bequest as an
uncertain event, in which the size of the bequest received is random.
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Table 15: Mean Labor Hours at Different Income Quintiles.

Model Top Top Top 80— Quintile

Economy 1% 5% 10% 90% | 1st 2nd 3rd 4th  5th

Regime 1 |0.385 0.374 0.361 0.320 { 0.282 0.300 0.288 0.331 0.336
Regime 2

I*=027]0.398 0423 0408 0.365 | 0.266 0.279 0.301 0.331 0.385
=03 710396 0420 0.404 0.357 [0.284 0.266 0.286 0.321 0.379
I*=047]0.394 0416 0.397 0.347 0.295 0.281 0.268 0.305 0.371

sum transfer now disappears. Third, as measured by Gini coefficients, the
distribution of income becomes more concentrated in both tax regimes. The
key reason for this is the elimination of the lump sum transfer to households.
On the other hand, the earnings distribution becomes less concentrated under
both tax regimes. This latter result is quite interesting, and it is explained
by the fact that, when the lump sum transfer is removed, agents at the lower
tail of the earnings distribution increase their labor hours relatively more

than agents located at the upper tail of the distribution.

Table 16: Distributional Features

Model Earnings Wealth Income Mean Median Mean Median
Economy Gini Gini Gini Income Income Wealth Wealth
Regime 1 0.47 0.59 0.44 0.498 0.337 1.85 1.06
Regime 2

*=0.2 1 0.50 0.69 0.48 0.555 0.348 2.47 0.903
=037 | 049 0.69 047 0545 0.335 244  0.884
[*=04Z| 047 0.68 047 0534 0319 239  0.935
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Finally, the analysis of welfare gains due to tax reform, and its distri-
bution across initial shocks (figure 4) shows the effects of the absence of a
lump sum transfer and the interaction between exemption levels and result-
ing tax rates in the present context, as now higher exemption levels lead to
lower tax rates than in the baseline case. Notice that aggregate welfare gains
are still quantitatively important, but lower than in the baseline calculation.
Moreover, in contrast with the baseline case, aggregate welfare gains do not
decrease with higher exemption levels for the range of exemption levels con-
sidered. Finally, the largest welfare gains still occur for households receiving
the lowest and the highest initial shocks. Nonetheless, in the absence of a
lump sum transfer, households receiving the lowest initial shocks get a com-
pensating increase in consumption of about 8 %, which falls short of the
approximately 15 % increase in consumption in the presence of the lump
sum transfer of accidental bequests.

Insert Figure 4 here.

7 Summary and Concluding Remarks

This paper explores the general equilibrium effects of a revenue neutral tax
reform. A dynamic general equilibrium model is first constructed, and then
tax structure designed to mimic the prevailing structure in the U.S. is re-
placed by a flat tax. The quantitative results are derived in an economic
enviroment in which progressive features of the current tax code and the
proposed flat tax are modelled so that potential distributional impacts of
reform can be investigated.

Several key findings emerge from this study. First, the effects of the flat
tax reform on capital accumulation appear to be substantial. Consequently,
the effects on the wage and the interest rate are of considerable magnitude.
As pointed out in the text, this is the result of the replacement of current
capital income and income taxes by a consumption based form of taxation.
In this regard, this result parallels quantitative findings provided by other
authors who studied the general equilibrium impact of consumption taxes
against other forms of taxation 3. Second, the potential impact on labor

31See Feldstein (1995) for a treatment of consumption taxes that implies an ambiguous
response of the interest rate.
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supply so emphasized by proponents of the flat tax can be divided into two
parts. On the one hand, after the tax reform, mean labor hours decrease in
the benchmark calculations. On the other hand, significant changes in the
distribution of labor hours are observed. Labor hours supplied by agents at
the top of the income distribution substantially increase: households in the
upper income quintile increase labor hours from 7 % to 14 %. Since these
agents are highly productive, this latter effect is the factor behind the overall
increase in the value of the aggregate labor input which is observed in most
cases. Third, the distributions of earnings, income and in particular wealth
become more concentrated in all cases analyzed. This is a key finding, as one
of the objections to a flat tax is its potential negative distributional impact.
Finally, the impact of the flat tax reform on individual welfare is signifi-
cant. Calculations for the benchmark parametrization show that aggregate
welfare gains derived from moving to a flat tax range from 1.3% to 2.7%
in consumption terms. This suggests that on the basis of an individualistic
welfare measure, a move towards a flat tax is highly desirable. Nevertheless,
this crucial result masks how welfare gains are distributed across households.
Computations of welfare gains for different earnings abilities at birth reveal
that they display a u-shape when plotted against initial ability levels. When-
ever accidental bequests are returned to households in lump sum fashion, it is
then shown that tax reforms involving high exemption levels, and therefore,
high resulting tax rates, can yield welfare losses for some agents.

It is important to note several points in order to place the findings of this
paper in perspective. First, as Engen and Gale (1996) have recently stressed
in their analysis of fundamental tax reform, the current U.S. tax code con-
tains some of the features of a consumption tax, provided that contributions
to several pension plans are tax deductible. Furthermore, earnings on these
accounts are taxed only upon withdrawal. Since assets held in these accounts
represent a substantial fraction of total financial assets held by U.S. house-
holds (approximately 35%), it is likely that the positive quantitative impact
of a flat tax reform on capital formation and welfare will be reduced. Second,
other authors have pointed out that the current federal tax code may involve
high compliance costs not modelled here. The relative simplicity embodied
in the Hall-Rabushka proposal (“tax forms really can fit on postcards”) sug-
gests that the flat tax may well represent an improvement over the existing
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situation 32. Third, a flat tax reform may increase permanently the growth
rate, as has been recently emphasized by Cassou and Lansing (1997). The
two previous remarks suggest that there are aditional welfare gains associated
with a flat tax that are not included in this analysis. Fourth, the analysis in
this paper has not considered any form of human capital accumulation. It
is rather clear that a flat tax as a form of consumption taxation will have
an impact on this matter that deserves further analysis 3. Finally, welfare
gains are computed in this study by comparing steady state situations with-
out considering issues related to the transition between steady states. This
important, but computationally demanding task, is left for future analysis.

32Gee Slemrod (1996) for a recent estimation of compliance costs of the U.S. Federal tax
code and for a projection of the compliance costs of a flat tax .

33See Perroni (1995) for a recent analysis of consumption taxation where households are
allowed to accumulate human capital.
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8 Appendix 1: Computation
Equilibria are computed using the following algortithm:

1. Guess the value for capital K, labor L, and transfers of accidental

bequests, TR. In the case of tax regime 2, guess also a value for the
common tax rate 7.

2. Compute factor prices: W = Fy(K,L) and # = Fy(K,L) - 6. Obtain
the social security transfers, from condition 6 in the definition of equi-
librium. In tax regime 1, compute mean income, the capital income
tax 7;, and the income tax bendpoints.

3. Calculate optimal decision rules: a(z, j), {(z, j), and c(z, 7).

4. Calculate values of Ii’, f,, transfers TR and tax collections that are
implied by a(z, ) and {(z, j).

5. If the guessed values from step 1 equal the implied values in step 4,

then this is a steady-state equilibrium. Otherwise, guess new values
and repeat the above steps.

Steps 3 and 4 above need to be explained. To carry out step 3, the space
of asset holdings is discretized. The asset space takes 401 possible values,
ranging from @, to an upper bound 4. The distance between gridpoints
increases with asset levels **. Provided that for all z € X , a(z, N) = 0 since
V(z.N +1) =0, decision rules for assets at every gridpoint are computed by
solving the age-specific Bellman equations backwards from j = N — 1. From
J=N-—=1toj=R+1, only asset decision rules need to be computed, since
labor hours supplied are zero. The asset decision rule is obtained by first
bracketing the maximum over the asset grid using a bisection procedure.
Once the maximum has been bracketed, the asset decision is obtained by
applying a Golden Search method, as implemented by Press et al (1994).
To undertake this process, value functions off gridpoints are given by linear
interpolation of value functions at gridpoints.

For ages j = 1 through j = R, the problem is relatively more complex
due to the presence of the labor supply decision and further complications

34The asset grid is constructed according to the equation gy = a+b(k-1)%, k € {1,401},
b= /4002,
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created by progressive taxation. Notice that at every j € {1,.. . R} and
z € A, for every desired @, the labor decision is a well defined zntmtemporal
optimization problem. Furthermore, the agent’s budget constraint is differ-
entiable with respect to labor hours except at the non-differentiable points
Li=( —ra)/we(z,g), i=1,..,M in tax regime 1, or [ = (I‘)/we(z J) in the
case of tax regime 2. Labor supply is then obtained by guessing a bracket of
income or labor income (depending upon the tax regime considered), obtain-
ing desired labor hours by using the closed form solution determined by first
order conditions, and then checking if the implied income or labor income falls
within the guessed bracket. For the case of tax regime 1, if when the guessed
bracket is (1;_y, [;], the implied income belongs to (I.,I‘_H] and whenever
the selected bracket is (/;, [;11], the implied income falls into (Ii_y, I}], labor
hours are those defined by the corresponding non-differentiable point. The
same reasoning applies to the case of tax regime 2. The process just de-
scribed yields for every choice of &, desired labor hours and taxes paid for
all j € {1,..., R} and = € X. Therefore, with the information on labor hours
and taxes paid, the asset decision rule is computed as in the previous case.

Theoretically, step 4 requires the computation of the probability measures
¥1, ¥2,...¥N. I circumvent this problem by instead performing an equivalent
aggregation process by simulating the behavior of a large number of agents.
Equilibria are computed by simulating shock histories and consequent deci-
sion rules and taxes paid for 20,000 agents per cohort in a stationary equili-
brium . Whenever current assets fall outside gridpoints, decision rules and
taxes paid are obtained by linear interpolation of values at gridpoints. All
the distributional features of the model economies analyzed in the text, are
further computed by using the simulated shock histories and implied decision
rules obtained for the steady state under consideration.

35Higher numbers of agents turned out to be irrelevant, in the sense that they do not
affect descriptive statistics of the model economies.
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9 Appendix 2: Alternative Wage Processes

Below, I explore the general equilibrium implications of two alternative wage
processes that preserve the same degree of wage concentration than the base-
line wage process, as measured by the Gini coefficient %. This is done by
keeping the same degree of wage inequality at birth than in the baseline case
(62 = 0.29), but adjusting the regression to the mean parameter and the
variance of the shock € to match the Gini coefficient. The first process is
characterized by v = 0.95, ¢ = 0.049 and o2 =0.29. The second one is
given by v = 1.0, 02 = 0.008 and 03. = 0.29. That is, the first process dis-
plays more regression to the mean than in the baseline case, and the second
one displays no regression to the mean at all (i.e. it is a random walk).

Table A2.1: Descriptive Statistics

(v =095, 0% = 0.049, o2 = 0.29)

A ~ " a

Model K/Y L Mean Y

=1
~3

Tk T Welfare

Economy Hours (%) (%) (%) Gains (%)

Regimel | 3.37 0.345 0.285 0.574 1.07 4.7 118 - -

Regime 2

[*=027]38 035 0281 0646 1.16 3.2 - 21,1 2.5
*=037]38 0352 0278 0.636 1.16 32 - 252 21
=047 38 0344 0276 0.624 1.16 32 - 295 1.8

Table A2.1 shows the descriptive statistics for the first wage process con-
sidered. Two things are worth noting. First, the capital income tax in tax
regime 1 and the resulting tax rates under a flat tax are slightly above the
ones arising with the baseline wage process. This is a consequence of the
now higher degree of uncertainty at the individual level, which entails a

36All results are reported for the case of o = 2.
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more important precautionary savings motive. Thus, the higher levels of as-
set accumulation displayed by the model economies (relative to the baseline
case) reduce the aggregate return to capital, and thereby, higher tax rates
are required.

Second, aggregate welfare gains are still important, but smaller than those
obtained for the baseline wage process. This finding is linked to the enhanced
insurance role now played by the progressive features of tax regime 1. With
the higher levels of idiosyncratic uncertainty implied by the wage process
under consideration, it is the case that the progressive income tax of tax
regime 1 becomes a more useful device for smoothing purposes than in the
presence of the baseline wage process.

Table A2.2 summarizes the distributional implications of tax reform under
the first wage process considered. Notice first that, under tax regime 1, the
distributions of earnings, income and wealth all become more concentrated as
measured by the Gini coefficients. This is interesting, as the cross sectional
distribution of wages displays the same concentration as in the baseline case.
Second, observe that qualitatively, the impact of the tax reform is the same
on the distributions of earnings, wealth and income, which in all cases become
more concentrated under tax regime 2.

Table A2.2: Distributional Features

(y=0.95, 0% =0.049, 02 =0.29
€ n

Model Earnings Wealth Income Mean Median Mean Median

Economy Gini Gini Gini Income Income Wealth Wealth
Regime 1 0.51 0.62 0.44 0.513  0.327 1.95 1.022
Regime ‘ZA

=021 0.54 0.70 0.48 0.559  0.339 2.51 0.830
*=031% 0.54 0.70 0.48 0.547  0.322 2.47 0.783
[*=047I 0.53 0.70 0.47 0.536  0.307 2.42 0.823
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Table A2.3: Descriptive Statistics

(v = 1.0, 02 = 0.008, 02 = 0.29)

Model IA(/ Y L Mean Y w 7 Tk T Welfare
Economy Hours (%) (%) (%) Gains (%)
Regimel | 3.13 0.324 0.290 0.518 1.02 55 108 - -
Regime 2

[*=02Z| 358 0346 0290 0597 1.10 41 - 188 3.4
[*=037|359 0340 0288 0588 1.11 40 - 9218 3.8
[*=047Z|360 0331 028 0575 1.11 40 - 9261 38

The results for the second wage process considered (the random walk
case) are shown in tables A2.3 and A2.4. Observe that, in contrast with the
patterns of welfare gains found previously, aggregate welfare gains do not
decrease with higher exemption levels (for the exemption levels considered).

Table A2.4: Distributional Features

(7= 10, 0 =0.008, 02 =0.29)

Model Earnings Wealth Income Mean Median Mean Median
Economy Gini Gini Gini Income Income Wealth Wealth
Regime 1 0.45 0.55 040  0.472  0.341 1.61 1.10
Regime 2.

I*=02Z| 048 0.67 044 0530  0.351 214  0.928
*=03 j 0.48 0.66 044 0521  0.337 211 0.965
[*=0471| o047 0.65 0.43 0.510  0.318 2.07 1.065
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Furthermore, these results contrast with the ones previously analyzed for
the baseline wage process in the expected direction: i) the model economies
under both tax regimes exhibit less accumulation of capital, due to the lower
idiosyncratic uncertainty experienced by households; ii) resulting flat tax
rates after the reform are lower in all cases; iii) the distributions of income,
earnings and wealth are all more concentrated than in the baseline case under
both tax regimes.
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Figure 1: Wage Profile
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Figure 2: Welfare Gains
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Figure 3: Welfare Gains
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Figure 4: Welfare Gains
Sigma=2.; (No Lump Sum Transfer)

O ) 1 ] 1 I ] I 1 I | § i 1 ] T T | 1 1 1 I
1234567809 101112131415161718192021
Initial Shocks

—&— Ex. Level= 20%

Ex. Level= 30% —— Ex. Level= 40%




	Western University
	Scholarship@Western
	1997

	Flat Tax Reform: A Quantitative Exploration
	Gustavo Ventura
	Citation of this paper:


	tmp.1456517227.pdf.LJN5j

