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Abstract

This paper studies a flat-tax reform and capital-tax reform in an economy
with occupational choice and borrowing constraints. Building on previous models
with heterogeneous agents and the flat-tax reform within the representative firm
framework, we introduce entrepreneurs as an occupation. Occupational choice
is subject to financing constraint due to the limited commitment problem. We
model endogenous entry and exit of firms whose size, number, and production
decisions are affected by the tax system. We compare steady state allocations in
the benchmark economy with a progressive tax schedule to steady states with a
flat tax at different exemption levels with or without a capital tax reform. We
find that for low exemption levels the flat tax reform is efficient as well as welfare
improving for both occupations.
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1 Introduction

The question of optimal personal income taxation, that is taxation of incomes of house-
holds and entrepreneurs, is widely discussed in the literature. Most papers, however,
deal only with the changes in the economic decisions of households, leaving the question
of how the tax reform influences entrepreneurial activity unanswered. Yet recent papers
by Quadrini and Rios-Rull (1997) and Quadrini (1999) show that entrepreneurship is
an important determinant of investment and wealth distribution. Gentry and Hubbard
(2000) report that entrepreneurs produce a half of the total output, account for more
than 41% of total wealth and receive 22% of total income. Optimizing the taxation
system such that it increases entrepreneurial activity and efficiency may therefore have
significant consequences on welfare, aggregate allocations and distribution of resources.

In this paper, we present a general equilibrium model with heterogeneous agents
who choose their occupations optimally given their wealth and skills. Each agent faces
the following option: to work as a worker or to become an entrepreneur, comparing
the expected value he or she would obtain from a paid job to the expected value of
profits accruing from running a firm. A worker receives a wage and lends assets to
entrepreneurs who can use them more productively. An entrepreneur establishes a firm
with capital investment, employs other agents as workers, and realizes profit from a
decreasing-returns-to-scale production technology.

In order to run a business at an efficient size, an entrepreneur needs a sufficient
amount of accumulated assets from which he or she can invest. An alternative is to
borrow funds from a competitive banking sector. Since the outcome of a business project
is risky and can result in large negative profits, the bank requires collateral for the credit.
This collateral, motivated by limited commitment, guarantees not only the repayment
of the loan but also positive consumption of the entrepreneur if the project fails. As a
result, low-wealth agents may be constrained in their investment and some of them may
be unable to borrow to finance their business projects in spite of having a very good
entrepreneurial idea. In fact, if a risk-averse entrepreneur must invest disproportionately
into one irreversible project with uncertain returns, he or she may forgo the plan and
work for a wage. Also, for many agents the opportunity cost of working for a competitive
wage may be larger than the entrepreneurial profits. On the other hand, successful firms
grow endogenously over time as the financial constraint is alleviated from reinvested
business profits.

Entrepreneurial decisions are influenced by wealth and managerial ability of the
entrepreneur, equilibrium prices and the tax system. This paper analyzes the effects of
a progressive tax schedule and those of a flat tax reform with different exemption levels.
Progressive taxation lowers taxes to low income households and leaves them more after-
tax income. This may enable the productive but low income households to accumulate
collateral and run their own business, thus increasing entrepreneurial activity on the
extensive margin. The progressive tax may also increase entrepreneurial activity on the



intensive margin, since a higher after-tax income not only allows for investment into the
firm’s growth but also provides an insurance against a bad realization of profits.

However, it is important to keep in mind that all these decisions and allocations
are dynamic, always considering the present discounted value rather than profits in the
current period (see Lucas (1978) for a comparison). In particular, a successful firm will
grow over time and its profits will eventually fall into a high tax bracket. A progressive
tax schedule therefore reduces the future entrepreneurial income. Running a business
may no longer be as attractive as working and may reduce the entrepreneurial activity on
the extensive margin. A progressive tax may also influence allocations on the intensive
margin since it reduces the firm size of high income businesses by taking away funds
that could have been used for further investment.

A flat tax is likely to influence the economy in the opposite directions. If households
are financially constrained, a flat tax may reduce entry (extensive margin), since it
takes relatively more funds from low income groups. It may also reduce entrepreneurial
activity on the intensive margin, since low income entrepreneurs may not have enough
funds to increase their firms’ size. On the other hand, it may increase the firm size of
large profitable firms since it leaves them relatively more funds for investment. By taking
relatively less funds from the high income groups, the flat tax can make entrepreneurship
more attractive in the present value and increase the entrepreneurial activity on the
extensive margin.

Importantly, occupational choices and entrepreneurial decisions are not only influ-
enced by these size and entry effects but also by equilibrium prices. Changes in the
equilibrium wage and interest rate are crucial for both effects and the resulting alloca-
tions in the economy.

In order to analyze the steady state allocations of resources, efficiency, welfare and
distribution of resources for a progressive and a flat tax system, we build a dynamic
quantitative general equilibrium model with heterogenous agents, occupational choice
and financial frictions. An important aspect of the flat tax reform is the amount which
households can exempt from their taxable income. The exemption level effectively de-
termines the progressiveness of the flat tax system. In our numerical simulations, we
compare the benchmark, progressive tax system currently in place in the United States
with revenue neutral flat tax reforms with a zero, 20%, 40% and 60% tax exemption
rate (relative to the average income). We also simulate these reforms accompanied by
the reduction of the capital income tax.

We find that the efficiency gain from the flat-tax reform in the steady state is around
5% of GDP but only for the low exemption levels. The welfare gain from these low
exemption reforms is around 3% in the steady state and around 2% taking account
the transition. Wealth inequality increases but not dramatically. The average firm size
grows while the fraction of entrepreneurs decreases. The flat-tax reforms result in a
large shift of the tax burden. In the progressive tax steady state, entrepreneurs pay
61% of all personal income taxes while in the flat-tax steady state only 30%. However,



the increase in equilibrium wages seem to fully compensate the workers for this extra
cost.

Our main result, that the flat tax reform is welfare and efficiency improving for both
occupations only at low exemption levels is an important policy recommendation. Gov-
ernments often sell the flat tax reform by offering high exemption levels, presumably
to compensate workers and small entrepreneurs for the higher absolute and relative tax
burden after the reform. However, the general equilibrium forces and the higher tax
rate associated with such high exemption levels lead to welfare losses for both occupa-
tions. With high exemption levels, the number of entrepreneurs increases but they are
poorer, operating at lower efficiency levels. Assets become more concentrated among
entrepreneurs and inequality of income and wealth increase. The same mechanism, al-
though at a higher level of accumulated assets, occurs when the flat tax reforms are
accompanied by the capital tax reform.

In the recent literature, several important papers addressed the flat tax reform in
general equilibrium models. While Hall and Rabushka (1995) build a tax system that
comprises progressive tax on wage income and flat-tax on capital income to motivate
investment, Ventura (1999) shows that a system with flat tax on both wage and capital
is even more efficient. Engel and Gale (1996) form a stochastic model, in which they
compare both types of taxes. They argue that a flat tax can better eliminate the
distortions that arise from the stochastic process of production shocks. This would have
a positive effect on consumption smoothing and lead to greater amount of funds spent
on investment. Other references on flat tax reform include Aaron and Gale (1996), Altig
et. al. (1999) and Stokey and Rebelo (1995).

Authors of these papers consider an exogenous number of firms (typically one rep-
resentative firm) and a given number of households that work for a competitive wage
(mostly measure one of heterogenous agents). The tax system has only a “size effect”
on the representative firm via the consumption-saving and labor-leisure decisions of
households. In our model we allow the agents to choose their occupation, i.e., to choose
whether to work for a competitive wage or run a business. Those who choose to be
entrepreneurs hire workers and rent capital. In this setup, the tax system influences
the economy also on the extensive margin as it determines entry and entrepreneurial
activity. We will call this the “entry effect”.

Early occupational choice models include Evans and Jovanovic (1989) and Green-
wood and Jovanovic (1990), later followed by Erosa (2001), Bohacek (2007) and Gine
and Townsend (2004). Chari et al. (2002) build a partial equilibrium model with het-
erogenous agents and an occupational choice decision between working and running a
business. Successful entrepreneurs are then bought by corporations, and households
that ran those firms receive capital income from the corporation. Cagetti and De Nardi
(2006) in their deterministic occupational choice, overlapping generations model find
that abolishing estate tax and raising income tax to balance the government budget
constraint has a negative effect on output and increases wealth inequality. Bohacek and



Mendizabal (2003) deal with the issue of how monetary policy shocks can reduce the
number of unconstrained firms and thus increase efficiency.

In a model with occupational choice and entrepreneurial sector, Meh (2007) finds
that the removal of the corporate income tax increases the after-tax return on savings
and increases capital accumulation. However, the number of entrepreneurs falls by
21% as there is no longer the incentive to become an entrepreneur to avoid the double
taxation of corporate income. As entrepreneurs have higher marginal rates of savings,
the aggregate capital increases only by 6.9% (in models without occupational choice
it usually around 20-30%) and inequality falls by around 3%. Firms become smaller,
enter less and exit more frequently. Similar results are obtained in Meh (2005), where he
studies the effects of proportional taxation. Finally, Kitao (2008) shows that a reduction
of the capital income tax increases the aggregate capital and output, but because of
general equilibrium effects, lowering of the business income tax could be much more
effective: a lower tax burden on entrepreneurs encourages the entry into the business
and increases the investment by the most productive entrepreneurs. This is similar to
our model, where elimination of the capital income tax shifts the burden of taxation
to workers, increases the aggregate levels and in general, strengthens the results of the
plain flat-tax reform. On the other hand, positive capital income tax may by optimal
in different environments. Based on the original Mirrlees (1971) work, Kocherlakota
(2005), Golosov et al. (2003) or Albanesi and Sleet (2006) study optimal social planner
policies with asymmetric information. In these economies, positive capital income taxes
are optimal despite the associated efficiency loss. Also, Conesa et al. (2009) establish a
positive capital income tax in life cycle models.

Compared to our paper, entrepreneurs in the above models choose their firm alloca-
tions after all uncertainty has been realized. Not only they can choose not to operate the
firm if they draw a bad ability shock, they also receive the wage. Thus the entrepreneurs
always receive positive income and the only cost they face is the foregone return on the
capital stock they had to commit in the previous period (plus sometimes the learning
process attached to entrepreneurial ideas). On the contrary, in this paper business losses
can be substantial and are the main motivation for the limited commitment problem
behind the financing constraint that restrains the amount of loans an entrepreneur can
take.

The paper is organized as follows. In section 2, we describe the basic model and dis-
cuss the main forces influencing the results. Section 3 characterizes the entrepreneurial
decisions. Parameters and taxes are presented in section 4. Results are analyzed in
section 5. Section 6 concludes. Results from alternative specifications of the model are
in the appendix.



2 The Model

2.1 Setup and Timing

The economy is populated by a continuum of measure one infinitely lived heterogenous
agents. There is one perfectly divisible good in the economy. Agent’s preferences are
such that they maximize the utility from consumption ¢ given by the utility function

Z BtU(Ct)] ,

where u(-) is a bounded, strictly increasing, strictly concave, and twice differentiable
continuous function that satisfies the Inada conditions and 5 € (0,1) is a discount

E

factor.
Each agent is identified by the level of accumulated assets a € A = [a, 0] and
an ability z € Z = [z,Z]. Here z can be interpreted as an idea or skill signal in the

beginning of each period. After an agent makes the occupational choice he or she draws
an effective ability shock z’ which corresponds to the real productivity in the business
project or a job position. The effective ability shock 2’ is transferred to the idea in the
beginning of the next period.

If an agent chooses to be an entrepreneur, he or she must commit productive inputs
before the effective ability shock 2z’ is known. In other words, capital & and workers
hired n are functions of (a, z) only.

The output is produced by a technology y = 2’ f(k,n), where f(-,-) is a decreasing
returns to scale and a continuous, twice differentiable increasing and strictly concave
production function. Entrepreneurs draw z’ from a first-order Markov process Q(z, ),
satisfying Feller, monotonicity and mixing conditions. We assume that z = 0 and
Q(z,2') = 1. This implies that even the wealthiest agents with a signal z always prefer
to work for a wage. To guarantee the exit of entrepreneurs, we assume Q(z,z’) > 0 for
all z € Z. To guarantee entry we choose z high enough it pays off for some agents to
become entrepreneurs. More details on these issues are in the following section.

Capital is intermediated by a competitive banking sector. All agents deposit their
assets a at the bank which lends capital k to the entrepreneurs at the competitive
interest rate r. All loans must be repaid at the end of the period even if the business
project fails. We assume that there is a limited commitment problem and that the
bank requires entrepreneurs to hold sufficient assets to back up their borrowing (i.e.,
we assume that loans are fully collateralized). Capital depreciates at a rate 6 € (0,1).
Labor n is provided by agents that choose not to be entrepreneurs. Each firm employs
a pool of workers with the average effective ability Zz.

If an agent chooses to be a worker, he or she works for a competitive wage rate w
and draws an effective ability shock 2’ from a fixed distribution (z’) and receives a
wage income z'w. Note that workers’ effective productivity shock 2z’ is independent of



ability shock z. This is assumed mainly for computational reasons. In the appendix, we
consider the case of a persistent productivity process for workers too.

Finally, there is a government in the economy that finances its expenditures G by
taxation.

The timing is as follows. In a stationary equilibrium, given taxes and prices (7, w),

1. Agent enters a period with (a, 2);
2. Occupational choice is made, entrepreneurs commit inputs (k,n);
3. Effective shock 2’ is drawn from v or ) depending on occupation;

4. Production, labor incomes, profits, consumption, investment take place, taxes are
paid;
5. Savings and the effective shock become the next period state variables (a’, ).

Because shocks are idiosyncratic, there is no uncertainty at the aggregate level. Note
that there is no uncertainty at the individual level between periods. All information in
the economy is observable, agents are rational with perfect foresight. Except for the
limited commitment problem all contracts are perfectly enforceable.

2.2 Recursive Description of the Economy

We define value function v(a, z) to be the value of an agent with assets a and ability
shock z in the beginning of the period,

v(a, z) = max { / 0" (a, 2 p(d), max / vP(a, 2)Q(z, dz’)}
where
v'(a,2) = max{u(c) + Bo(a, #)}

w E

is the value of being a worker, v, or an entrepreneur, v*, contingent on realizing the

effective productivity shock 2’.
A worker’s budget constraint is

c+ad <(1+ra+ 2wl —TY,
where TW is the amount of taxes paid. An entrepreneur’s budget constraint is
ct+ad <A +r)a+n(kn,z)—TF,
with entrepreneurial profit defined as
m(k,n,2") =2 f(k,n) — (r + )k —wnz,
and TF as the amount of taxes paid. Finally, we require
a€Aa=0,(kn)>01=1.

That is, we assume that agents work full time in an exclusive occupation.
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2.3 Progressive Tax Schedule

In the benchmark, progressive tax system the amount an individual pays depends on tax
brackets and corresponding marginal tax rates. For income brackets {Io, I1,..., I;m_1},
marginal tax rates {7y,..., 7, }, and individual income I > I,,,_1, the taxes paid by each
occupation are

TP = Tl(ll—]0)+TQ(IQ—Il)—|—...+Tm(I—Im_1)—|—TkT(I, (1)

where 7 is a constant tax rate on capital income.
The occupations differ in their definition of taxable income. A worker’s and an
entrepreneur’s gross income is, respectively,
IV = 2w +ra,

I = 7(k,n,?) + ra.

Note that the capital income is taxed twice. The details on tax rates, brackets, and
deductions are described in Section 4.

2.4 Flat Tax Reforms

We will analyze four cases of the flat-tax reform. They differ in the amount the agents
can exempt from their taxable income. In the model, this amount will be defined as a
fraction of the average income in the economy, I*. We will consider four such fractions,
x € {0,0.2,0.4,0.6}. For a worker’s or an entrepreneur’s gross income defined above,
the amount of taxes paid under a flat tax rate 7 is

Tr = 71max{0,] —zI"} + 7ra.

2.5 Capital Tax Reform

For the progressive tax steady state and for each exemption level of the flat tax reforms,
we will also study the effects of elimination of the capital income tax. That is, we will
analyze all steady states with 7, = 0.4 as well as 7, = 0.

2.6 Financing Constraint

The assumption on the utility function and limited commitment implies that in any
tax system no entrepreneur will use more inputs than he would be able to repay for all
realizations of effective ability shocks. In particular,

(r+0)k+wnz< (1+7r)a+m(kn,2)—TF foral 2/ € Z.



Because Q(z,z) > 0 for all z € Z and z = 0, this constraint must be satisfied for the
lowest possible shock,

(r+0)k+wnz< (1+7r)a—TF.

We assume that workers’ wages and taxes must be paid in all circumstances.

2.7 Corporate Sector

Small businesses make large contributions to the U.S. economy. Including the self-
employed, small businesses account for 58 percent of the private, nonfarm work force,
and generate 51 percent of the private gross domestic product.t

To account for the remaining 42% of employment and capital stock, we model the
corporate sector by assigning a fraction 7 = 0.42 of inputs into a representative, zero-
profit firm with a constant returns to scale production function

Yo = Acf(Kc,2No) = AcK&(Ng)' ™,

where A¢ is the technology parameter that satisfies the zero-profit condition at the same
equilibrium prices faced by workers and entrepreneurs. In other words, an exogenous
fraction of inputs in the economy is assigned to the corporate sector.

2.8 Stationary Recursive Competitive Equilibrium

In a stationary recursive competitive equilibrium the distribution of agents over their
individual states is time invariant. The policy function for the next-period assets a'(a, )
and the laws of motion for the ability shock process generate a law of motion for the
endogenous distribution of agents over their individual states,

v,z = [ [Q(2,d2') 5 + ¥(d= )} A(da x d2)
{(a,2"):a/ (a,2") €A}

for all A" and Z’, where Q(z, d2")|r and ¢¥(d2’) is the law of motion for ability shocks of
those agents who chose to be entrepreneurs and workers, respectively. According to this
law of motion, the fraction of agents that will begin next period with assets in the set
A’ and a signal of ability in the set Z’ is given by all those agents that transit from their
current shock z to a shock in Z’ and whose optimal decision for assets accumulation
belongs to A’.

Definition 1 A stationary recursive competitive equilibrium for a given taxation sys-
tem and a corporate sector share vy consists of constant prices (r,w), value functions
(v(a, 2),vE(a, 2") 0 (a, 2")), policy functions (k(a, 2), n(a,z), c(a,?’), d'(a,2")), tax rev-
enues (TW (a, "), TE(a, 2")), a probability measure \, and aggregate levels (A, K, L, N, T, Y¢)
such that

!See The Bureau of Labor Statistics, SBA Office of Advocacy Report (1997), U.S. Census Bureau.




1. at prices (r,w), the policy functions solve the optimization problem of each agent;
2. the probability measure \ is time invariant;

3. the capital and labor markets clear,

(1—7)A:(1—7)/a)\(da><dz):/k(a,z))\(daxdz):K,

1—y)L=(1- ”y)/z'w(dz’)m/ Mda x dz) = /n(a, 2)Mda x dz) = N,

4. the government budget constraint holds with equality,
/ [T (a, #)Qz, d2') 5 + T (a, #')(d=") ] Mda x dz) = G,
5. the aggregate feasibility constraint is satisfied,

/{c(a, 2+ d(a,2)} [Q(z,d2")1p + ¢(d2")w] AMda x dz) + G <

/z'f(k:(a, z),n(a,2)) Q(z,dz") Mda x dz) + (1 —6) A+ Yo.

3 Characterization of Entrepreneurial Decisions

In order to have positive fractions of both occupations in equilibrium we first need to
make two assumptions on the productivity shocks.

First, to guarantee a positive number of entrepreneurs, we require that there exists a
level of assets a® that agents with the highest possible shock Z and assets a > a® choose
to be entrepreneurs, that is

/vw(a, 2Np(d2') < /UE(CL, 2NQ(z,dz') for all a > a’.

Second, to have a positive fraction of workers, we assume that for the lowest possible
realization of ability shock z agents choose to be workers. This can be written as

/vw(a, 2 p(dz') > /UE(a, 2NQ(z,dz") for all a € A.

The properties of value functions for each occupation follow the analysis in Stokey et
al. (1989) and can be found in greater detail in Bohacek (2006) and Bohacek (2007).
Due to the decreasing returns to scale production function, there is an optimal level
of inputs £* and n* for a given ability and equilibrium prices. The financing constraint
in equation (2) imposes a friction on the allocation of inputs by entrepreneurs. An
entrepreneur for whom the financing constraint is binding is constrained in the sense
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that he is running a business at a suboptimal level of capital and labor inputs, at
k < k* and n < n*. Figure 1 shows the division of agents in the economy into workers,
constrained entrepreneurs and unconstrained entrepreneurs.?

INSERT FIGURE 1 ABOUT HERE

As the problem of occupational choice is a dynamic one, the agent considers the
whole present discounted value of each occupation. Because ) is monotone, becoming
an entrepreneur has a future value. In other words, some entrepreneurs are willing to
sacrifice current consumption for having the opportunity to begin their business career.
For such agents the expected current income from business is lower than the expected
wage,

/z/w Y(d) =TV > /W(k,n, Q(z,dz") — TF,

despite the fact that the value of being an entrepreneur is greater than that of being
a worker. This result corresponds to the finding that especially the entrants to en-
trepreneurial occupation have a lower income than if they continued to be workers.?
This implies that the marginal agent is willing to sacrifice current consumption in order
to relax the borrowing constraint and run the business at more efficient level in future
periods.

Therefore, the progressiveness of the tax schedule plays an important role in shifting
the value of each occupation across different periods of entrepreneurial spell. Both the
progressive schedule and the flat tax may influence extensive and intensive margins
in both directions. The progressive tax increases the value of small firms (for example,
entrants or financially constrained entrepreneurs with high skills). On the other hand, it
lowers the after-tax income of large and mature firms. The flat tax influences allocation
in the economy in the opposite way. By taking away relatively more funds from low
income groups it makes it more difficult for workers or entrepreneurs to accumulate
assets as the required collateral. This might decrease entrepreneurial activity on both
extensive and intensive margins. On the other hand, flat tax schedule leads to higher
after-tax incomes for agents operating large firms. This should lead to larger firms and
greater present value of entrepreneurship, and perhaps, more entrants.

At the same time, it is important to consider the other occupation as well. The
progressive tax schedule takes away relatively little from low income groups such as
workers. This may allow them to accumulate assets as collateral, relax the financial
constraint, and make the occupational switch easier in the future. It can increase the
entrepreneurial activity on both margins. On the other hand, the flat tax might increase
the future value of firms and facilitate entry by lowering the opportunity cost.

2From the first order conditions with respect to committed capital and labor inputs, unconstrained
as well as constrained entrepreneurs use the same capital-labor ratio k*/n* = a/(1 — a) - w/(r + 9).

3For a detailed empirical investigation see Hamilton (2000) and for implications in this model see
Bohacek (2006).
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The capital income tax and its reform influences these decisions in an important way.
The abolition of the capital income tax provides strong incentives for accumulation
of capital. This extra stock at the aggregate level affects equilibrium prices and the
endogenous thresholds of entry and exit into entrepreneurship. As entrepreneurs are
usually the more wealthy agents, a zero capital income tax further enables them to
relax their financing constraint, invest into their firms which might grow more rapidly
to their efficient size. On the other hand, poor agents who rely mostly on labor income
(workers) now face relative higher tax burden than before. This might decrease their
ability to build up their collateral and entry into entrepreneurship.

It is not possible to analytically determine which of these forces prevails, especially in
general equilibrium where prices play crucial role. In the following sections we analyze
the economy numerically.

4 Parameters and Taxation

The base for modeling taxation in the benchmark economy is the U.S. 2004 federal
income tax schedule. We abstract from all but federal government income taxation.
Personal income tax is paid by employees, small businesses and individuals who are self-
employed. Individual income taxes paid to federal government accounted for 34.8% of
all tax revenues or 7.06% of GDP in 2004. We calibrate the benchmark, progressive tax
economy to deliver this fraction of GDP in the steady state. Then we simulate the four
flat-tax steady state raising the same amount of resources as the benchmark economy.*

INSERT TABLE 1 ABOUT HERE

Personal income tax rates for a single taxpayer are described in Table 1. As in
Ventura (1999), we define the income tax brackets I, as the ratios of total income to
average income, [*. The personal income tax is calculated as percentage of an individ-
ual’s gross income, which is subject to deductions and exemptions. In the benchmark
U.S. economy, we do not specifically model these deductions. Instead, we find such a
level of exemption = as a fraction of the average income that clears the government
budget constraint. This exemption summarizes the standard, personal and other types
of deductions such as mortgage exemption etc. The resulting number x = 0.547 is close
to one half assumed by Ventura (1999) in a representative firm version of this economy.
The capital tax rate 7, = 0.4 is the value used in the capital tax reform literature (Lucas
(1990), Kitao (2008), Chari et al. (2002)) and is close to the value of 0.36 in Mendoza,
Razin and Tesar (1994).

4Taxation in the United States is a complex system that consist of four basic forms of taxes: corporate
income tax, individual income tax, social security tax and other taxes as VAT, estate tax, other customs
and tariffs. In 2004, state and local taxes amounted to 32.8% of total tax revenues but only to 19.1%
of individual income taxes.
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INSERT TABLE 2 ABOUT HERE

All other parameters are presented in Table 2. The production technology is a
decreasing returns to scale function

y = z’(k;anl_o‘)e,

where the span of managerial control 8 set at 0.92, a level close to the one estimated by
Burnside (1996). Preferences are of the standard logarithmic utility function,

u(c) = log(c),

that satisfies the Inada conditions needed for the financing constraint.

For compatibility with Evans (1987) data on firm dynamics, the modeling period is
2 years. The transition function for ability shocks of entrepreneurs, (), was calibrated
using estimates of firm growth and survival rates in Evans (1987, Table 1). Values of
shocks z for workers® and entrepreneurs are chosen such as to represent stylized facts on
size and distribution of firms, share of wealth held by entrepreneurs described by Evans
(1987), Characteristics of Business Owners (1992), PSID 1993 statistics, SHARE data,
Quadrini (1999) and by Chari et al. (2002).

The algorithm for finding the steady state of each tax system is relatively simple.
We iterate on interest rate, wage, and the exemption rate (for the flat-tax economy on
the flat-tax rate) so that the aggregates from the optimal individual allocations clear
the markets and the government budget constraint. We set the maximal level of assets
high enough so that the upper bound on the stationary distribution of resources is
endogenous.

5 Results

In this section we compare the benchmark economy with nine cases: the progressive
tax economy where the capital income tax is eliminated; four economies of the flat-tax
reform with 7, = 0.40, differing in the exemption level z € {0,0.20,0.40,0.60}; and
finally, the same four flat-tax economies with 7, = 0.

We analyze their steady states with different equilibrium prices, tax levels and allo-
cations. We also provide results on welfare gains and political support during transition.
Taxes are such that all steady states raise the same amount of goods as in the benchmark
progressive tax steady state.

In the Appendix we present the results from two alternative specifications of the
model: the case of fixed corporate sector and the case of workers having also persistent
productivity shocks. These two cases do not alter the main results presented in this
Section.

5The value of the lowest shock for workers is 2} = 0.5, otherwise the values are the same for both
occupations. The absolute values of shocks do not matter as far as each agent correctly forecasts the
future.
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5.1 Aggregate Levels

Table 3 shows the aggregate steady state allocations, taxes, and prices. In the bench-
mark, progressive tax schedule economy with capital income tax 7, = 0.4 (the first
column), an average individual deducts 54.7% of taxable income. When the capital tax
is zero, the exemption level has to fall to 35.7% of taxable income in the reformed econ-
omy (the second column). At the zero exemption level, a flat tax of 4.7% finances the
same government consumption. Naturally, the flat tax rate increases with exemption
levels: at the 60% exemption level (relative to the average income of that particular
steady state), it is 18.8%. When the capital income tax is eliminated, the flat tax rate
has to rise even more (up to 32% at the highest exemption level). In all the following
graphs and tables the exemption levels are very important.

INSERT TABLE 3 ABOUT HERE

For all exemption levels the flat-tax reform increases the accumulation of assets and
output. In the most radical reform with zero exemption level (with 7, = 0.4), assets
increase by 12.8%, output by 3.7%, consumption by 3.5% and welfare in the steady state
by 3.2%.5 The flat tax lowers the marginal income tax rate for wealthy households but
increases it for the poor. As entrepreneurs are wealthier than workers, the increased
business investment leads to a higher demand for labor and, therefore, higher wage and
lower interest rate: wage increases by 6.8% while interest rate falls from 4.26% to 3.47%.
These changes are similar but a little bit smaller in the 0.2-exemption level reform.” The
0.4-exemption reform is similar to the progressive tax system while the 0.6-exemption
reform is far the worst in terms of welfare comparison.

When the capital income tax is eliminated (columns 7-10), the aggregate levels in-
crease by around twice as much: at the zero exemption level, the capital stock increases
by 24%, output by 7.4%, consumption by 4.5%, and welfare by 3.8%. These changes are
comparable to the capital tax literature (see Lucas (1990), Cooley and Hansen (1992),
Imrohoroglu (1998) or Atkeson et al. (1999)).

Welfare gains during transition are lower than those in the steady state.® As usual,
the transition costs are due to increased savings during the initial periods of transition

6Welfare is measured in consumption units from agents’ utility weighted by the stationary distribu-
tion in each steady state. It is lower than the average consumption due to the concave utility function
and high consumption levels of entrepreneurs.

"Gorodnichenko et al. (2010) estimate the efficiency and tax evasion effects of a flat tax reform in
Russia in 2001. There the tax rate was set 13% with an exemption level equal to 24% of taxable income.
They find that the gain to productivity is 4.4% while the tax evasion effect is stronger, at 10.5%. Our
closest case is the economy with the 0.2-exemption level: there the output increases by 3.7%.

8Welfare in transition is calculated as per period consumption units given to each agent that would
make the average discounted expected value from transition equal to that in the benchmark steady
state, weighted by the stationary distribution in the benchmark steady state. The transitions take
around 40 periods and are calculated at guessed equilibrium prices and lump-sum transfers needed to
balance the government budget in each period.
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when agents need to accumulate assets to reach the levels of the final steady state. Thus
the transition losses are larger for the low exemption levels. All but the highest exemp-
tion level flat-tax reforms are welfare improving with a large majority of population
supporting the reform. This is also the case of the capital tax reform of the progressive
tax system. When the capital income tax is eliminated, the steady state gains are larger
while the transition gains are lower than in the corresponding cases of the flat-tax re-
form with 7, = 0.4. This is again due to increased savings during the initial periods of
transition. We will analyze the gains to each occupation below.

Note that the fraction of population in entrepreneurship is always lower under the
flat tax. Higher wage rates lower entrepreneurial profits as much as they increase the
opportunity cost of being a worker. This, together with the higher marginal tax rate
for low incomes, reduces the entry into entrepreneurship. Similar results were found in
Meh (2005) and Meh (2007). We will analyze the entry and exit decisions below.

The model was parameterized in a way as to have good fit with the data. The
capital-output ratio in the benchmark economy is 2.72 and the fraction of entrepreneurs
is 8.8%, matching the data for the U.S. economy. We will see later that all measures of
inequality, shares of wealth and income, or distribution of firms fit very well.

5.2 Average Levels in Occupations

Average levels for workers and entrepreneurs are shown in Table 4. Entrepreneurs have
much higher average assets, income, consumption, and taxation levels. Gentry and
Hubbard (2004) report that the median net worth of entrepreneurs is 8 times as large as
that of non-entrepreneurs. In our model, the average entrepreneur holds 7.7 times more
assets, receives 3.8 times higher income, pays 16 times higher taxes, and has 3.4 times
after-tax income than average worker. This results in 1.7 times higher consumption and
1.5 times higher welfare. These premia are required for choosing the riskier occupation.

INSERT TABLE 4 ABOUT HERE

Flat tax reforms increase these ratios in all categories except for taxes paid. The
zero exemption case sees the asset ratio increased to 8.9, that of income to 4.0, after-tax
income to 3.9, and consumption to 1.8. This is mainly because the taxes paid by the
average entrepreneur are now only around five times higher than that by the average
worker.

As entrepreneurs hold so much more assets, the elimination of the capital tax shifts
the tax burden to workers by lowering the exemption level in the progressive steady
state and raising the flat-tax rate in the flat tax reforms. Thus in the progressive steady
state with 7, = 0, the ratio for taxes paid by entrepreneurs relative to workers now falls
to 3.4, in the zero exemption flat tax reform to 3.0. However, at new equilibrium prices
both occupations adjust to the capital tax reform in such a way that the other ratia fall
only slightly compared to the steady states with 7, = 0.4.
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Importantly, the flat-tax reform is welfare improving for both occupations at low levels
of exemption: in the zero exemption rate and 7, = 0.4, steady state welfare increases
by 2.6% for workers and by 11.6% for entrepreneurs. Workers’ assets increase by 10.3%,
income by 6.3% (due to higher wages), after-tax income by 4.6%, and consumption by
2.9%. These increases are important especially after workers paying 67% more taxes
than in the progressive tax steady state. Median worker pays 2.6 times more taxes than
he paid in the progressive tax system. In transition, the gains are smaller but the reform
has a full support of workers.

Entrepreneurs’ gains are even larger: their asset holdings grow by 28.2%, income by
11.1% (mostly due to larger size of the firms, see below), after-tax income 22.3%, and
consumption 11.8%. Their tax burden falls by 51.7%. Median entrepreneur pays only
60% of taxes he paid in progressive tax system. The steady state welfare gains are huge,
above ten percent. The transition gains are smaller but always positive on average. A
large fraction of entrepreneurs supports the reform including the transition costs (see
below for a more detailed discussion of welfare gains by initial assets).

However, when the government offers a too high exemption level at either capital tax
rate (in our simulations above 60% of the average income), workers become worse off
and the economy becomes more inefficient and unequal. The number of entrepreneurs
increases in the exemption level and the size of firms falls. Entrepreneurs borrow less
frequently, and if they borrow, they borrow smaller amounts. Assets become more
concentrated among entrepreneurs and inequality of income and wealth increase. High
exemption levels display the highest tax-to-profit ratio.

The same conclusions hold for the capital tax reform too, only at higher levels of
capital accumulation, output and consumption. When the capital tax is abolished at
the zero exemption level, the tax burden of wealthy entrepreneurs is much lower (by
64% relative to the benchmark steady state and by 30% relative the flat tax reform
with 7, = 0.4) while that of workers increases. On the other hand, workers benefit from
large equilibrium wage increases (10.2% in the zero exemption reform) and their steady
state welfare is greater than in economies with capital income tax. This is consistent
with the Ramsey optimal taxation theory that the tax rate on capital income should be
zero in the long run.’ However, the gains from transition are lower as they pay higher
taxes and need to accumulate more assets. For entrepreneurs, both steady state and
transition welfare gains are larger: they are the wealth holders in the economy and the
reduction of capital income tax is beneficial for them.

As in Hamilton (2000), the future value of entrepreneurial career is significant. The
average entrant in the benchmark economy consumes only 58% of average worker’s
consumption. It takes three periods to consume at least as the average worker. The
flat-tax reform with zero exemption lowers the entering entrepreneur’s consumption to

9In Conesa et al. (2009), the optimal capital income tax is positive due to the life-cycle structure of
the economy. Capital income tax rates are positive (but zero in expectation) in economies with private
information (see Kocherlakota (2005), Golosov et al. (2003) or Albanesi and Sleet (2006)).
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55% and adds one more period. The reason seem to be the larger firm size and greater
accumulation of assets in the flat-tax economies. The elimination of the capital income
tax improves the situation of the average entrant by reducing the tax burden related to
investment and increasing his profits.

5.3 Welfare Gains

In Tables 3 and 4 we have seen that entrepreneurs are on average always better off while
workers gain in all but the highest exemption level flat-tax reform, regardless of the
capital tax.

INSERT FIGURE 2 ABOUT HERE

Figure 2 shows welfare gains during transition for both occupations by initial assets
for the economies with 40% capital income tax.!® Welfare gains are increasing in assets
for all entrepreneurs while they are almost flat or decreasing for workers. All wealthy
entrepreneurs at low exemption levels benefit from the low flat-tax rates. Poorer en-
trepreneurs are hurt by the reform at high exemption levels because they face high taxes
when their firms and profits are low. In the 40% and 60% exemption level reforms, the
majority of entrepreneurs suffers welfare losses.

INSERT FIGURE 3 ABOUT HERE

Figure 3 shows transition gains by initial asssets when the capital income tax is elim-
inated. Now for both occupations the welfare gains are increasing in assets. The capital
tax reform with a preserved progressive tax schedule is supported by all workers and the
largest majority of entrepreneurs (94 percent). Again, the majority of entrepreneurs at
high exemption levels do not support the reform.

We have also analyzed those entrepreneurs who leave their occupation after the flat-
tax reform is unexpectedly introduced. Because the equilibrium prices to some extent
mitigate the initial impact of the reforms, only around 2% of entrepreneurs become
workers in the first period of transition. At the 0% and 20% exemption levels, even
these former entrepreneurs are better off (by around 1.5%), regardless of the capital
income tax. Again, only when the exemption levels are too high, these switching agents
are the agents who suffer the highest welfare losses during transition (around -1.4%).

Contrary what is often claimed, these results show that majority of workers is more
often better off than that of entrepreneurs (see Table 4). Except for the highest exemp-
tion level of flat tax reform, their political support is overwhelming. Although workers
pay higher taxes than in the benchmark economy, the general equilibrium effects are
stronger and increase their after-tax income. In general, all flat-tax reforms receive a

10Welfare gains (weighted by productivity shocks z at each asset level) are displayed at deciles of the
wealth distribution for each occupation in the initial period of the transition.
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very similar share of political support in transition. This is true for both occupations
as long as the exemption levels are low.!!

5.4 Inequality and Distribution

Importantly, this model with of occupational choice replicates the more concentrated
distribution of wealth (see Table 5). In the 1989 PSID data, Gini coefficient for wealth is
0.77 and 0.45 for income. Although there is a small and monotone increase of income and
wealth inequality, it is remarkable that the flat tax reforms do not increase inequality
(compared to most models with a representative firm), regardless of the capital income
tax rate.

INSERT TABLE 5 ABOUT HERE

The top percent of the agents own 19.2% of the total wealth and receive 9.3% of the
total income (29% and 8% in data, respectively). The top 5% own almost one half of
the total wealth and receive one quarter of the total income (in data it is 50% and 20%).
Finally, the top docile owns around 66% of the wealth and receives 34% of the income
(60% and 31% in data). These shares in all percentiles increase with the flat-tax reform
by about 5% for wealth and 1% for income. As in the data analyzed by Quadrini (1999),
the entrepreneurs are heavily over-represented in the top wealth docile, with 52%, as
well as in the second top docile, with 21%. These shares are almost the same in both
capital income tax cases.

The bottom half of Table 5 shows that in all steady states, entrepreneurs receive
around 20% of income and hold around 43% of assets, as in the data by Gentry and
Hubbard (2004) who report 0.22 and 0.408, respectively (these shares are lower in Eu-
ropean data from the SHARE survey). In the benchmark progressive tax system, en-
trepreneurs have high incomes and fall into the high tax brackets: they pay 61.3% of
all personal income taxes. This is no longer true for the flat tax where their share falls
to around 30% in the case of 7, = 0.4 and even to 20% in the zero capital income
tax. Note that the Gini coefficient of inequality for taxes falls as well: when the capital
income tax is eliminated, the coefficient of tax inequality is only 0.16. However, at the
high 0.60-exemption level, it is the entrepreneurs again who pay most taxes as all lower
income agents (workers) can exempt almost all their gross incomes. Finally, the case of
progressive taxation with no capital income tax, the share of taxes paid by entrepreneurs
falls to 49%.

Recall that the flat tax reform lowers the fraction of entrepreneurs in the population
by around 10%. The flat tax reform makes entrepreneurs better off on average but their
shares of wealth, income and consumption do not change.

HTn this paper, we do not study the optimal way how to initiate the reforms in order to attain a
Pareto-improving allocation. Given the large fraction of wealth held by a small fraction of agents and
the large welfare and efficiency gains in transition, redistribution of initial wealth by taxation seems a
plausible candidate for this goal. See Floden (2009) for details.
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INSERT FIGURE 4 ABOUT HERE

These effects are also apparent from Figure 4. It displays the share of tax burden by
top percentiles for the zero exemption reform with 7, = 0.4. The top 1% of tax payers
pays almost 28% in the benchmark steady state, the top 5% almost 60%, the top 50%
pays almost 93%. The reform shifts the burden to the poorer percentiles. The largest
difference is for the top 10-30% percentiles, at around 25%. A very similar results apply
to the flat tax reform with the capital tax eliminated.

The after-tax incomes do not change so dramatically. This is mostly because of the
general equilibrium effects. For almost all reforms, the after-tax incomes are higher,
most for the average entrepreneur.

5.5 Entrepreneurial Decisions

In the U.S. data, the average spell is 9.1 years and the average exit rate is 12.4% (over
2 years). In the flat-tax steady states, higher wage rates lower entrepreneurial profits as
much as they increase the opportunity cost of not being a worker. This, together with
the higher marginal tax rate for poor agents, reduce the entry into entrepreneurship
(the fraction of entrepreneurs falls by around 10%). However, lower marginal tax rates,
and therefore, relaxed financing constraints, imply that more entrepreneurs run larger
projects. In Table 6 the firms are bigger, with a shorter spell and a higher exit rate.
This is even more pronounced when the capital tax is eliminated.

INSERT TABLE 6 ABOUT HERE

In order to better illustrate these changes, we compute the distribution of firms by
size and employment. We choose three categories of firms by employment size: below
5 employees, between 5 and 20, and above 20. In the benchmark economy, 60% of
firms are the smallest firms, 36% have the medium size, and only 4% employ more than
20 workers. This corresponds to 27% of workers employed in the smallest, 54% in the
medium size, and 19% in the large firms.

The flat-tax reforms with preserved capital income tax increase the average firm size
away from the first category in both margins. There are now only 56% of small firms,
37% of medium firms, but 6% of the large firms. They employ 22%, 49% and 29% of
workers in the non-corporate sector, respectively. The share of workers in the large firms
increases by 10%. When the capital income tax is eliminated, the firm size distribution
is almost identical, with slightly fewer smaller firms.

The size of the average entering firm in the progressive tax steady state is only
34.3% of the average firm. It receives only 47.9% of average profits and the entering
entrepreneur has 30.7% of assets owned by the average entrepreneur. While these rela-
tive results do not change dramatically with the flat tax reforms, the average entering
firm is different. The average entrant’s size grows by 3.4% and its owner has 19.3%
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more assets. At the 20%-exemption level, the average entrant is 6% larger and its owner
24.1% wealthier. When the capital income tax is also eliminated, the average entering
entrepreneur is even wealthier but there is no effect on the size of the firm (except for
the top exemption rate when the large income tax burden falls even on the smallest
firms).

These entry changes are mostly due to the general equilibrium effects. As the equilib-
rium wage increases with flat-tax reforms (and capital income tax reform), the entering
entrepreneur opportunity cost increases too and he requires greater profits. These come
from running firms at more efficient, i.e., bigger, size. In order to start a bigger firm,
the agent needs more assets as collateral.

5.6 Growth and Rates of Return

The growth rate of firms declines in the length of entrepreneurial spell, as in the data.
Under the progressive tax, on average firms grow at 23% during the first two years,
around 2 percent faster than under the flat tax. The fastest growth occurs for newborn
firms faced with the flat tax and 60% exemption level. However, this difference reverses
at later stages: after 5 years of existence, firms under the flat tax grow at around 19%,
which is 5% more than in the progressive tax steady state. The elimination of the capital
income tax increases growth of firms in their first five years by 0.9% annually but has
no effect on firm growth in later years. The main forces of the zero capital tax is thus
mainly reflected in the asset position of entrepreneurs and general equilibrium effects.

Thus the flat tax promotes growth of firms and accumulation of assets in the long run.
After 10 years in operation, entrepreneurs under the flat tax hold around 15-20% more
assets than those under the progressive tax. Again, those under the flat tax with 60%
exemption level accumulate the lowest stock of assets. Similarly, the after-tax incomes
of entrants are highest under the progressive tax (by around 15%) but are overtaken
after the firm grows for 10 periods. For mature firms, the flat tax with low exemption
levels have 15-20% higher after-tax incomes than those under the progressive tax.

Finally, Table 6 also shows rates of return on the average firm and on the average
entrant. These returns are calculated as annual rates of pre-tax and after-tax profit
per unit of capital invested in the firm. These returns are high in the progressive tax
economy with capital taxation (see the first column) and fall with the capital tax reform.
The flat-tax returns are generally lower and increase in the exemption level (the highest
rate of returns are in the 60% exemption level flat tax economy with capital income
tax 7, = 0.4). Differences between the pre-tax and the after-tax returns are greater in
the progressive steady states (by 1.5-2%) than in the flat-tax steady states (usually less
than 1%).

As in the U.S. data, rates of return of surviving firms decrease in the firm size and in
the age of the firm: the bottom decile of firms (by employment) have 5-6% higher return
than those in the top decile in pre-tax returns and 6-8% in after-tax returns. Thus the
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returns of a median surviving firm in all steady states are slightly higher (by 0.1 to 0.2
percent) than those of the average firm. The average entrant has much higher return
than the average firm in all steady states. This again suggests that the long-run values
of entrepreneurial career are much more important than the instantaneous profits.

These rates correspond to those found in Moskowitz and Vissing-Jorgensen (2002).
They estimate the average after-tax return on private equity as 8.2 percent per year
(from 1990 to 1992), as 13.0% (from 1993 to 1995), and as 19.4% (from 1996 to 1998),
adjusted for retained earnings, own income, firm births, IPOs, mergers and acquisitions
and tax evasion. These results confirm that flat-tax and capital-tax reforms increase
competition to enter and reduce rents to entrepreneurs.'?

The tax-to-profit ratios over the spell have diverging paths for the progressive and
flat tax economies. For the progressive tax, the ratio grows from 13% for an average
entrant to 28% for a mature firm (it includes tax on capital income). For the zero
exemption flat tax, it is constant at under 12%. For the 60% exemption level, it grows
from 17% to 28%. Figure 5 shows total taxes paid by entrepreneurs during their spell
in the economy with 7, = 0.4. In the 0-exemption reform, tax burden is more than
50% lower than in the benchmark economy. These results are very similar in the steady
states without the capital income tax.

INSERT FIGURE 5 ABOUT HERE

Thus, over time successful entrepreneurs accumulate a significant amount of savings,
become unconstrained and operate firms at a more efficient scale of production. Corre-
spondingly, Quadrini (1999) uses the PSID data to observe that while worker families
tend to stay in or move to lower positions of wealth, business households tend to stay in
or move to higher positions. He also finds that the longer the business life, the higher
the wealth accumulated by business families. Undertaking of entrepreneurial activity is
an important way for households to switch to higher classes of wealth.

Importantly, despite all these changes in allocations, the average profit of firms re-
mains approximately the same in all steady states. This is consistent with general
equilibrium and the no arbitrage principle.

5.7 Financing Frictions

How much are the entrepreneurs financially constrained? We define the optimal size of
a firm as the unconstrained allocation of inputs at the equilibrium prices. On average,
firms start at around 8% of the optimal size. The average firm with a spell longer than
20 years operates at 58.8% of the optimal size in the progressive tax system and at 67%
in the 0.20-exemption reform. It seems that the flat-tax reforms offer better incentives
for the development of firms in the long-run: Except for the 0.60-exemption reform,

12The risk premium for bearing idiosyncratic risk might be overstated due to the absence of aggregate
risk.
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production is more efficient under the flat tax system. Production is at a more optimal
level when the capital income tax is eliminated. In this case, the average older firms
at the zero and 0.20-exemption reforms operate at 71% and 72% of the optimal size,
respectively.

In all steady states, almost all entrepreneurs (above 95%) of all types borrow from
the banking sector (that is, they choose k > a). As successful entrepreneurs accumulate
assets over time, the fraction of borrowers in Figure 6 decreases in the entrepreneurial
spell. 13

INSERT FIGURE 6 ABOUT HERE

Evans and Leighton (1989) estimate that entrepreneurs can borrow up to 50% of their
current assets. Small firms pay fewer dividends, take on more debt, and invest more.
Evans and Leighton (1989) also provide evidence that almost half of the entrepreneurs
use their own family’s savings to start up their business. We obtain similar results. In
our model, entrants in the progressive tax system have on average the largest leverage
ratio, 56%, but the low exemption reforms have the highest ratio over time, up to 63%.
Note that the progressive tax system provides an almost constant 56-58% loan to asset
ratio over the whole spell. Importantly, the flat tax steady states with high exemption
levels have the lowest leverage ratios, especially in the first years of the spell: although
the entrepreneurs do not pay taxes at their low levels of income, expensive inputs and
high taxes in the future seem to discourage investment. Borrowing declines in later
periods of the spell, mostly due to self-financing by larger firms. When the capital
income tax is eliminated, the shape of these ratios remain very similar but at higher
loan-to-asset levels: with the peak for the zero exemption economy at 69% and for the
progressive tax economy at 68%. Importantly, even the highest exemption level economy
has this ratio always above that of the benchmark economy.

It seems that firms operate at very low efficiency levels despite a good access to
banks: Around 70% of smallest firms (under five employees) borrow at the bank in the
progressive tax steady state (which is 2% more than under the flat tax). We therefore
look at the ability to borrow at the margin, i.e., the fraction of entrepreneurs that
would be constrained with respect to borrowing additional assets. Results are very
similar across all steady states, slightly improving with the flat-tax reform. At the 2%
margin, only 0-2% of entrepreneurs are constrained (that is, they are unable to add more
than 2% of extra inputs because their assets are not sufficient to cover potential losses).
Around 25% of entrepreneurs are constrained in adding 10% more inputs. Adding
greater amounts is impossible for a large majority of entrepreneurs: 82-85% cannot add
25% more inputs, and 95% of entrepreneurs cannot increase the size of their firms by
50% or more. These numbers decrease over the length of the entrepreneurial spell. Also,

13The CBO 1992 shows that three-quarters of small firms use credit, almost 60% use traditional as
well as non-traditional sources. Around 90% of credit comes from traditional sources, mostly from lines
of credit and loans. Almost half of the entrepreneurs use their own or family’s savings.
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the least constrained are entrepreneurs under the flat tax with the high 60% exemption
level. The elimination of the capital income tax shows the same financing constraints
at low margins but allows around 5% more entrepreneurs who would like to add more
than 25% of more inputs.

These results suggest that although firms are undercapitalized, their owners could
increase their size at the margin but they choose not to. In other words, for most firms
the financing constraint is not binding at the margin (for small additions of inputs).
The reason why the entrepreneurs do not want to increase the size of their firms is
the risk of a larger project’s failure. Therefore, more developed financial markets can
lead to a substantial improvement in allocation of resources. For example, contracts
contingent on realization of profits may lead to large efficiency and welfare gains. We
will investigate this phenomenon in our future research.

6 Conclusion

This model shows that introducing occupational choice into the literature of optimal tax-
ation provides important results for understanding the effects of flat tax and capital tax
reforms on business firms, their size, entry and exit, distribution and development over
time. We find that the standard models without occupational choice overestimate the
effects of these reforms. Also, modeling occupational choice of heterogenous agents and
the investment decisions of wealth-constrained entrepreneurs is important for matching
U.S. distributional data. In particular, saving and investment decisions under limited
enforceability of contracts are capable of generating very unequal distribution of wealth.
The main factor behind the high levels of savings of business families is the incentive to
overcome the financing constraint that prevents them from operating their firms at the
optimal size.

We find large efficiency and welfare gains from transition for flat-tax and capital tax
reforms with low exemption levels. This result seems to be a strong policy recommen-
dation for government policy. Importantly, the welfare gains apply to both occupations.
If the government tries to protect workers and small entrepreneurs by high exemption
levels, both occupations are worse off and the economy becomes less efficient and more
unequal.

We also find that the average firm size increases while the fraction of entrepreneurs
decreases as only the most efficient as well as wealthy ones enter. This could be im-
portant for the crucial role small firms play in innovation, technological change and
productivity growth. In the 1990s, small businesses employed more than half of the
workforce and created three-fourths of the new jobs. A lower number of these small
firms could be costly in terms of technology innovation. Jermann and Quadrini (2003)
analyze the impact of technology innovations in a similar model with heterogeneous
firms and limited enforceability of financial contracts. Government policies targeting
the entry of financially constrained and skilled entrepreneurs can have significant im-
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pact on occupational choice, efficiency, aggregate levels and the distribution of resources
(see Kiyotaki and Moore (2001)).

There are many important issues the paper does not address. Asymmetric infor-
mation, taxation and financial intermediation can be studied in a greater detail. The
banks could provide optimally designed loan contracts (multiperiod loans, break even
only in expectation, or require collateral contingent on individual characteristics of en-
trepreneurs). Consequently, financial contracts could be optimally designed to provide
not only capital for an entrepreneurial project but also some insurance against its failure.

We did not consider the wide variety of existing tax incentives, deductions or sup-
plements. For example, we might include deduction of investment or tax-free periods at
the beginning of entrepreneurial spell. These issues are left for future research.

Appendix A

In this Appendix we present the results from two alternative specifications of the model:
the case of fixed corporate sector and the case of workers having also persistent produc-
tivity shocks.

A.1 Fixed Corporate Sector

In this experiment, we keep the levels of capital and labor inputs used in the corporate
sector fixed across all steady states. We impose the amount of assets K¢ and labor Ngo
used in the corporate sector in the benchmark progressive tax steady state on all flat
tax and capital tax reform steady states (and transition paths).

This implies two changes in the model: first, in the definition of stationary equilib-
rium, the market clearing conditions are

A— Ko = /a)\(da><dz)—Kc:/k(a,z)A(daxdz):K,
L—Ne = /z'w(dz’)w)\(daxdz)—NC:/n(a,z) Ada x dz) = N,

and second, the zero-profit condition for the corporate sector must be preserved. Because
equilibrium prices are determined in the non-corporate sector (see the two equations
above), a technology parameter for the corporate sector Ac has to be found in each
steady state for the representative corporate firm to attain zero profits.

A.1.1 Results

The technology parameter for the corporate sector that guarantees zero profit in the
benchmark progressive steady state economy is Ac = 1.3271. All other steady states
have this parameter in the interval A¢ € [1.32,1.35].
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INSERT TABLE 7 ABOUT HERE

Overall, the results of this experiment are close to the benchmark model. Keeping
fixed the inputs in the corporate sector, its share falls approximately to 0.35 in the flat
tax reforms with 7, = 0.4 and to around 0.36 in the steady states with the capital tax
abolished. This implies that more accumulated capital and more labor input is available
for the entrepreneurial sector. Interest rates fall by 20-30 basis points, there is slightly
more entrepreneurs. As the corporate sector does not crowd out additional resources,
there is no need to accumulate as much assets as in the benchmark model (the aggregate
capital stock increases by 5-6% less). Welfare gains are very similar to the benchmark
model too.

INSERT TABLE 8 ABOUT HERE

A.2 Workers with Persistent Productivity Shocks

In order to test whether the assumption of iid shocks for workers affects the aggregate
results and especially the welfare analysis, we simulate the benchmark progressive tax
steady state as well as all the flat tax and capital tax reforms with a persistent transition
function for workers.

Similarly to entrepreneurs, workers now draw 2z’ from a first-order Markov process
Qw(z,7'), approximated by the method of Tauchen and Hussey (1991). We set the
AR(1) coefficient p = 0.94 and the residual variance o? = 0.02, which is in the range of
estimates in the literature (see Hubbard et al. (1994) and Storesletten et al. (2004)).
This transition matrix satisfies the assumptions required for the existence of equilibrium
described in Section 3.

All equations are the same except for the replacement of ) by Qw(z,z’) and the
corresponding definition of Z, the average ability of workers hired by each entrepreneur.
During numerical simulations, this average is not known beforehand and must be guessed
and verified in computations of all equilibria and transition paths. At the cost of a worse
fit for some simulation results but for the sake of the most straightforward comparison
with the benchmark economy, we keep fixed all the other parameters of the model. In
evaluating the results, we focus mostly on changes with respect to the benchmark model
rather than levels of aggregate variables.

A.2.1 Results

In the benchmark, progressive taxation steady state with 7, = 0.4 (the first column in
Table 9), the capital stock increases by 51% relative to the steady state with workers
having iid shocks; output increases by 47% and consumption by 41%. The average
skill of workers in the benchmark steady state is 2=1.575 (with very small changes in
the other steady states) which increases the effective equilibrium wages by 34%. In
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equilibrium, the tax exemption level is at 72% of the average income. Entrepreneurs
now constitute only 4.6% of the workforce (this is less than in the U.S. data and less
than in the benchmark model).

INSERT TABLE 9 ABOUT HERE

The second column shows the allocations in the progressive steady state without the
capital income taxe. Relative to the first column, assets increase by 8.2%, output by
2.5%, and consumption by 1.9%. That is, these increases are about one half of those in
the iid specification.

In the following columns, we see that aggregate stock of capital increases with the
flat-tax reform and in elimination of the capital income tax. In the economy with a
zero exemption level and 7, = 0.4, capital increases by 12.9%, output by 3.1%, and
consumption by 1.6%. These changes are very similar to the iid case. The equilibrium
interest rate falls to 2.54% while effective wage increases by 7.6%. However, the welfare
gains are lower than in the iid case, turning negative already for the 0.4-exemption
economy (with only 37% support for the reform). In general, the steady state gains are
around one half and the transition gains are about one third of those found in the iid
specification. Similar results apply to the elimination of the capital income tax.

INSERT TABLE 10 ABOUT HERE

These aggregate results are also reflected in proportional changes for each occupation
in Table 10. Compared to the iid case, entrepreneurs accumulate relatively more assets
than workers. In the benchmark steady state, the ratio of assets held by entrepreneurs
relative to workers is now 10.9, that of income 7.4, and that of after-tax income 6.1.14
The Gini coefficients of wealth and income increase to around 0.89 and 0.44, respectively,
in all steady states. Because the lower number of entrepreneurs, their share of assets
falls to 34% and that of income to 26%. On the other hand, entrepreneurial tax burden
increases to 72% (due to higher tax exemption level).

Firms with 20 and more employees now constitute around 20% of all firms and
employ a majority of workers (52% in the progressive tax and around 65% in the flat-
tax economies with zero exemption level). Also, due to greater entrepreneurial wealth,
the leverage ratio of small firms falls (for firms under 5 employees to around 0.4) but
increases for the larger firms (to around 0.25). Overall, the firm dynamics remain very
similar albeit at higher levels of employment and capital. This is understandable as
the shock process of entrepreneurs is the same as in the benchmark specification and
general equilibrium effects take care of the supply and demand forces in labor and capital
markets.

4These ratia increase even more with the flat tax reform: In the O-exemption case with 7, = 0.4,
they become 13.2, 8.0, and 7.9, respectively. This is almost twice as much as in the iid specification.
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On the other hand, the persistence of workers’ shocks leads to different welfare gains
in steady states and transitions. In general, compared to the iid economies, workers’
steady state gains are now around one half and transition gains are now around one
quarter of those in the benchmark model (consequently, the 0.4-exemption levels are
no longer welfare improving). Entrepreneurs’ gains are two thirds in the steady states
but double during the transitions. These transition gain differences come from the high
levels of entrepreneurial savings before the reform starts and from a more persistent
occupational division in the economy. When shocks were iid, a worker had a greater
chance of becoming an entrepreneur and reach the benefits of that occupation in a
transition.

Otherwise, the patterns observed in the iid economies remain preserved. The flat-
tax reform and the elimination of the capital income tax increase accumulation of assets
and increase output with a lower fraction of population in entrepreneurship. Increas-
ing the flat-tax exemption level leads to allocations similar to those of the progressive
steady state, lowers the welfare gains in the steady state and especially those during
the transitions. There are two main differences from the iid case: First, the average
welfare gains in transition are negative already at the 0.4-exemption level of the flat-tax
reform. Second, the persistent shock process for workers lowers occupational mobility
and increases inequality.
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Marginal Tax Rates

Tax U.S. Tax System Model

Rate Taxable Income Fraction of Average Income

T, > < > <

.10 $0 $ 7,300 Iy =0 I, =0.2I*

15 $7,300 $29,700 I, =0.2I* I, =0.811"

.25 $29,700 $71,950 I, =0.811* Is =1.971"

.28 $71,950 $150,150 Is =1.971" I, =4.11I%

.33 $150,150 $326,450 I, =4.1117 I; =8.931*

.35 $326,450 00 I; =8.931* 00
Notes: Iy, I, ...,I5 are tax brackets, I'* is the average income.

Table 1: U.S. and Model Marginal Tax Rates.
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«

0

Technology and Preferences

J

B

y

Ac

a/Y

0.36 092 0.07 0978 0.42 1.3271 0.0706

Ability Shocks Z

0 1.00 1.25 1.50 1.75 2.00 225 2.0
Distribution ¢ of Workers’ Ability Shocks
0.10 0.70 0.08 0.06 0.03 0.02 0.01 0

Transition Matrix () for Entrepreneurs’ Ability Shocks

1
0.109
0.059
0.053
0.044
0.039
0.025
0.018

0
0.698
0.095
0.001
0.004

0

0

0

0
0.192
0.713
0.111
0.015

0

0

0

0
0.001
0.131
0.736
0.107
0.001

0

0

0

0
0.002
0.098
0.755
0.162
0.008

0

0

0

0
0.001
0.074
0.756
0.172
0.001

0

0

0

0
0.001
0.041
0.758
0.339

o O OO

0.001
0.037
0.642

Table 2: Parameters of the model.
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Aggregate Levels

Progressive Flat Tax Reform: Exemption Level
Tax Te=.4 7.=0
Average Te=.4 1,=0 0 0.2 04I* 0.6I* 0 027" 041" 0.6I*
Assets 4.45 5.14 5.02 498 4.81 4.51 5.52 543 521 4.83
Output 1.63 1.72 1.69 1.69 1.67 1.63 1.75 1.73 1.71 1.68

Consumption 1.79 1.85 1.86 1.86 1.82 1.79 1.87 1.86 1.83 1.79

Entrepreneurs (%) 8.82  8.66 791 793 813 820 8.01 8.03 8.07 848

Flat Tax 7 0.55* 0.36* 0.05 0.06 0.11 0.19 0.08 0.11 0.19 0.32
Interest Rate (%) 4.26 2.81 3.47 3.60 3.90 4.42 243 253 278 3.28
Wage 1.47 1.55 1.57 1.56 1.53 1.47 1.62 1.60 1.56 1.48
Welfare Gains (in %)
Steady State — 296 3.18 297 097 -0.70 3.80 3.60 1.71 -0.08
Transition — 148 222 212 0.50 -0.52 1.72 1.61 0.38 -0.62
Political Support — 99 98 98 87 3 97 96 90 )

Notes: Output represents the production of goods in the entrepreneurial sector. *In the progressive
tax steady states, 0.55 and 0.36 are the exemption levels (fractions of average income).

Table 3: Steady State Aggregate Levels.
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Average Levels in Occupations

Progressive Flat Tax Reform: Exemption Level
Tax =.4 7,=0
Average =.4 7,=0 0 0.27I* 04I* 0.6I* 0 027" 04I* 0.6I*
Workers

Assets 279 3.34 3.08 3.0 293 2.73 3.51 346 3.31 3.07
Income 2.04 2.18 2.17 216 2.12 2.04 2.27 225 2.19 2.08
Taxes Paid 0.07 0.09 0.12 0.12 0.12 0.09 0.15 0.14 0.13 0.08
After-Tax Income 1.97 2.09 205 2.04 199 194 2.12 211 2.06 2.00
Consumption 1.69 1.75 1.74 1.74 171 1.68 1.76 1.76 1.73 1.70
Welfare Gains (in %)

Steady State — 2.60 2.63 245 0.50 -0.98 298 2.86 1.08 -0.40

Transition —  1.34 204 196 0.33 -0.63 1.42 1.36 0.06 -0.86
Political Support — 100 100 100 92 1 100 100 93 2

Entrepreneurs

Assets 21.48 24.16 27.56 27.31 25.96 24.40 28.67 28.23 26.89 23.85
Income 7.83 8.10 869 K69 8.52 8.45 867 865 8.59 830
Taxes Paid 1.24 0.94 064 071 091 1.21 045 054 0.82 1.27
After-Tax Income 6.58 7.16 805 798 7.61 T7.24 822 K13 7.77 7.03
Consumption 2.87 297 3.21 3.18 3.05 294 3.19 3.16 3.04 2.81
Welfare Gains (in %)

Steady State —  6.03 11.60 11.08 7.50 4.11 13.63 13.00 9.74 3.61

Transition — 249 291 2.72 140 0.26 3.45 326 235 0.87
Political Support — 94 81 79 44 30 67 64 49 35

Table 4: Steady State Average Levels in Occupations.
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Inequality and Distribution

Progressive Flat Tax Reform: Exemption Level
Tax Te=.4 7,=0
Average =.4 7,=0 0 0.2I* 04I* 0.6I* 0 0.27I* 04l 0.6I*
Gini Coefficients
Assets 0.75 0.76 0.79 0.79 0.80 0.80 0.79 0.79 0.80 0.80
Income 0.31 0.31 0.32 0.32 0.32 0.33 032 032 0.33 0.33
Consumption 0.16 0.16 0.17 0.17 0.17 0.16 0.18 0.17 0.17 0.16
Taxes 0.77 0.49 0.43 0.47 054 0.72 0.16 0.22 0.36 0.67
Share of Entrepreneurs
Assets 0.43 041 0.43 0.43 044 044 041 041 0.42 042
Income 0.22 0.21 0.19 0.20 0.21 0.22 0.19 0.19 0.20 0.22
Consumption 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.14 0.13 0.13
Taxes 0.61 0.49 0.30 0.33 0.39 0.53 0.20 0.25 0.36 0.61

Table 5: Steady State Inequality and Distribution.
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Average Firm and Average Entrant

Progressive Flat Tax Reform: Exemption Level

Tax =.4 7,=0
Average Te=.4 1=0 0 027" 04" 0.6I* 0 0.2 04" 0.6I*F

Average Firm

Assets 21.48 24.16  27.56 27.31 25.96 24.40  28.67 28.23 26.89 23.85
Size 2.98 6.14 6.73 6.72 6.58 6.51 6.67 6.65 6.58 6.28
Profit 4.01 4.15 4.02 4.02 4.01 4.08 410 4.14 421 4.29

Taxes Paid 1.24  0.94 0.64 0.71 091 1.21 0.45 054 0.82 1.28
Return (in %)
Pre-tax 13.3 11.7 11.8 12.0 123 13.3 10.8 11.0 11.5 126
After-tax 11.2 10.3 109 11.0 115 114 10.2 10.3 104 10.7

Spell 8.49 8.27 8.11 812 816 8.21 783 7.86 7.97 8.16
Exit Rate (%)12.79 13.02  13.54 13.52 13.26 13.24  13.60 13.54 13.36 13.15

Average Entrant

Assets 6.59 7.42 7.86 8.18 7.63 T7.55 8.28 838 853 6.57
Size 2.05 2.10 212 217 210 211 212 218 219 1.95
Profit 1.92 1.98 1.87 191 1.84 1.84 1.96 1.95 193 191

Taxes Paid  0.25 0.19 021 0.23 0.26 0.30 0.19 0.20 0.24 0.26
Return (in %)
Pre-tax 16.4 14.6 15.7 15,7 159 174 140 148 149 149
After-tax  16.2 13.9 149 15.0 153 17.2 129 138 139 144

Table 6: Steady State Average Firm and Average Entrant.
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Aggregate Levels: Fixed Corporate Sector

Progressive Flat Tax Reform: Exemption Level
Tax =4 7,=0

Average Tr=.4 1,=0 0 0.2 047" 0.6I* 0 0.27* 041" 0.6I*
Assets 4.45 4.89 485 4.78 4.69 451 517 513 498 4.69
Output 1.63 1.73 1.71 1.70 168 164 1.77 1.77 1.74 1.67
Consumption 1.79 1.84 1.84 183 182 179 186 1.86 1.82 1.79
Entrepreneurs (%) 8.82 8.71 796 7.99 8.18 827 8.03 8.06 8.24 847
Flat Tax 7 0.55* 0.37* 0.06 0.07 0.11 0.19 0.08 0.11 0.19 0.32
Interest Rate (%) 4.26 2.61 3.23 3.38 3.66 4.34 2.07 219 251 3.11
Wage 1.47 1.54 1.56 1.55 1.53 147 1.62 1.60 1.56 1.48
Welfare Gains (in %)

Steady State — 287 3.14 293 097 -0.71  3.79 3.59 1.69 -0.08

Transition — 141 220 2.10 0.49 -0.52 1.74 1.60 0.37 -0.63
Political Support — 98 97 97 88 3 9 96 88 D

Notes: Output represents the production of goods in the entrepreneurial sector. *In the progressive
tax steady states, 0.55 and 0.37 are the exemption levels (fractions of average income). Fixed inputs

in the corporate sector: Ko = 1.87, Lo=0.38.

Table 7: Steady State Aggregate Levels with Fixed Corporate Sector.
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Average Levels in Occupations: Fixed Corporate Sector

Progressive Flat Tax Reform: Exemption Level
Tax T.=.4 7,.=0
Average =.4 7,=0 0 021" 04" 0.6I*F 0 0.2 04I" 0.6I*
Workers

Assets 2.79 3.09 291 287 281 272 3.16 3.16 3.08 2.94
Income 2.04 2.13 2.14 213 2.10 2.04 220 219 214 2.05
Taxes Paid 0.07 0.09 0.14 0.13 0.12 0.10 0.15 0.14 0.13 0.07
After-Tax Income 1.97 2.04 2.00 2.00 1.98 1.94 2.05 2.056 2.01 1.98
Consumption 1.69 1.73 1.72 1.72 1.71 1.68 1.74 1.74 1.71 1.69
Welfare Gains (in %)

Steady State — 2.57 2.60 242 0.50 -0.98 295 2.83 1.07 -0.40

Transition —  1.32 2.02 194 033 -0.63 1.40 1.34 0.06 -0.85
Political Support — 99 99 99 92 1 99 99 92 2

Entrepreneurs

Assets 21.48 23.79  27.31 26.86 26.20 24.26 28.26 27.67 26.18 23.61
Income 7.83 8.05 8.67 8.62 861 841 8.67 8.61 846 8.27
Taxes Paid 1.24 0.95 0.66 0.73 0.89 1.19 0.45 0.54 0.82 1.29
After-Tax Income 6.59 7.10 8.01 789 7.72 7722 8.22 807 7.64 6.98
Consumption 2.87 2.96 3.19 3.16 3.09 2.94 3.23 3.19 3.02 281
Welfare Gains (in %)

Steady State —  6.01 11.53 11.01 7.60 4.11 13.80 13.12 9.68 3.61

Transition — 248 2.890 270 142 0.26 3.49 329 233 0.87
Political Support — 94 80 79 45 30 68 65 50 35

Notes: Fixed inputs in the corporate sector: Ko = 1.87, Lo=0.38.

Table 8: Steady State Average Levels in Occupations with Fixed Corporate Sector.
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Aggregate Levels: Workers with Persistent Productivity Shocks

Progressive Flat Tax Reform: Exemption Level
Tax =4 7,=0

Average Tr=.4 1,=0 0 0.2 047" 0.6I* 0 0.27* 041" 0.6I*
Assets 6.71 7.26 7.58 743 7.10 6.84 815 8.07 7.72 7.00
Output 2.39 245 247 243 239 232 253 252 246 2.38
Consumption 2.52  2.56 256 2.54 251 250 258 257 256 2.51
Entrepreneurs (%) 4.59 4.45 3.75 376 3.79 3.88 3.76 3.86 3.76 4.04
Flat Tax 7 0.72* 0.37* 0.07 0.10 0.15 0.17 0.10 0.14 0.17 0.29
Interest Rate (%) 3.35 2.47 254 2.72 298 345 1.84 2.02 203 2.73
Wage 1.32 1.37 142 140 136 1.28 145 143 142 1.34
Welfare Gains (in %)

Steady State — 145 1.65 146 0.34 -0.78 1.78 1.56 0.99 -0.21

Transition — 0.56 0.72 0.57 -0.02 -045 0.84 0.64 -0.04 -0.85
Political Support — 85 88 85 37 8 92 87 42 10

Notes: Output represents the production of goods in the entrepreneurial sector. *In the progressive
tax steady states, 0.72 and 0.37 are the exemption levels (fractions of average income).

Table 9: Steady State Aggregate Levels: Workers with Persistent Productivity

Shocks
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Average Levels in Occupations: Workers with Persistent Productivity Shocks

Progressive Flat Tax Reform: Exemption Level
Tax T=.4 T7,=0
Average Te=-4 7=0 0 0.2I* 041 0.6I7 0 0.2 04I* 0.6I7
Workers
Assets 4.61 5.04 519 5.09 4.85 4.69 5.69 5.65 5.38 4.76
Income 2.86 2.96 3.07 3.04 296 284 321 3.15 3.08 2.88
Taxes Paid 0.08 0.08 0.22 0.21 0.18 0.11 0.23 0.21 0.14 0.09

After-Tax Income 2.78 2.88 285 283 2.78 2.73 298 296 294 2.80
Consumption 236 241 239 238 235 232 242 240 2.39 2.36

Welfare Gains (in %)

Steady State — 1.29 1.34 1.26 0.15 -0.86 138 132 0.79 -0.37
Transition — 043 0.57 0.42 -0.12 -0.67 0.55 0.36 -0.19 -0.96
Political Support — 85 88 85 36 7 92 87 41 9
Entrepreneurs
Assets 50.36 54.93  68.42 67.32 64.22 60.10 71.12 68.34 67.61 60.21
Income 21.08 21.73  24.44 24.41 24.31 24.30 24.69 24.37 23.82 23.18
Taxes Paid 4.02  3.66 1.87 2.28 3.06 3.19 1.61 2.09 2.50 4.14

After-Tax Incomel7.06 18.07  22.57 22.13 21.25 21.11 23.08 22.28 21.32 19.04
Consumption 5.85 6.01 6.89 6.64 6.57 6.48 6.83 6.61 6.51 6.07

Welfare Gains (in %)

Steady State — 4.89 9.54 6.58 5.07 1.20 12.02 7.54 14.09  3.59
Transition —  3.35 454 428 252 050 826 7.61 3.53 1.49
Political Support — 96 98 98 62 32 98 96 67 33

Table 10: Steady State Average Levels in Occupations: Workers with Persistent
Productivity Shocks.
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Figure 1: Occupation Choice by Assets and Skill
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Welfare Gains: Entrepreneurs Welfare Gains: Workers
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Figure 2: Welfare gains from transition with 7, = .4 for the flat-tax reforms with 0%,
20%, 40% and 60% exemption rates. Marks represent deciles of the distribution of
wealth in each occupation.
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Welfare Gains: Entrepreneurs Welfare Gains: Workers
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Figure 3: Welfare gains from transition with 7, = 0 for the progressive taxation (PT)
and flat-tax reforms with 0%, 20%, 40% and 60% exemption rates. Marks represent
deciles of the distribution of wealth in each occupation.
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Tax Burden by Top Percentiles
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Figure 4: Tax Burden by Top Percentiles. Steady States with 7, = 0.4.
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Average Entrepreneur Spell: Tax
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Figure 5: Average Entrepreneur Spell: Taxes Paid. Steady States with 7, = 0.4.
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Average Entrepreneur Spell: Loan to Assets
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Figure 6: Average Entrepreneur Spell: Loan to Assets. Steady States with 7, = 0.4.
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