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Abstract

We study a design of the optimal tax system in an economy featuring active busi-
ness owners running closely held, highly profitable businesses—a.k.a. capitalists in the
twenty-first century. In line with the current U.S. law, they choose a legal form of firm’s
organization between a pass-through entity and a C corporation, which determines the
way their business income is taxed. The model captures a key trade-off between these
forms, C corporations face double taxation of profits but have easier access to external
equity and can insure better against investment risk, relative to pass-through entities.
Through endogenous selection, our model generates the predominant position of the
pass-through business owners in line with the U.S. data. We compute the optimal
fiscal policy under two revenue-neutral scenarios. Under the current U.S. legal restric-
tions, we find that the reform maximizing social welfare of the population cuts corporate
income tax by half and decreases the progressivity of the tax code. This implies size-
able switch of economic activity towards C corporations, which improves allocation of
capital in the economy but worsens the insurance provision and resource redistribution
for workers. Under the uniform tax code for business income, we find that progressivity
of the labor tax code should rise and business income tax should be set to 36 percent.
This optimal policy strictly dominates in terms of welfare the optimal policy computed
under the current legal framework. Separation of labor income taxation from business
income taxation enables the Ramsey planner to separate distortions of the labor supply
margin from the distortions of the productive capital accumulation and the choice of
the legal form of business organization margins.
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1 Introduction

How to tax businesses efficiently? What is the optimal tax system that takes into account
the peculiar characteristics of business income in the twenty-first century? In this paper, we
tackle these questions in the context of the United States. The difficulty in addressing them
stems from at least three features of the existing U.S. tax system, which are also present in
many developed economies. First, the personal income tax code applies to wages and salaries,
interest income, dividends and some business income, which implies labor income and some
part of the capital income are subject to the same tax schedule. Second, business owners
can choose their legal form of organization which has implications for whether their business
income is taxed according to the corporate income tax code (C corporations) or personal
income tax code (pass-through businesses).! Third, there is multidimensional heterogeneity
among workers and business owners, which interacts with the tax code and complicates the

design of an optimal tax system.

In this paper, we confront these challenges by studying an optimal design of a business in-
come tax code in a quantitative, general equilibrium model, which incorporates heterogenous
workers and entrepreneurs, an endogenous choice of a legal form of business organization and
a realistic representation of the U.S. tax system. The endogenous choice of a legal form is
a critical, novel feature of the model applied to the optimal policy analysis. As we docu-
ment in Dyrda and Pugsley (2019b) past tax reforms induced U.S. businesses to adjust their
organizational form to take advantage of the tax code. Following 1986 and 2001 reforms,
which both reduced personal income taxes at the top of the income distribution, a significant
number of U.S. firms organized as C corporations switched to the pass-through form.? Our
model captures in a stylized way the trade-off entrepreneurs face between running the two
organizational forms, which emerges from the existing legal framework in the United States.
Profits of pass-through businesses are entirely channelled to the owners and taxed according
to the personal income tax code. Owners of pass-through entities finance, using only their
equity, a capital investment of the firm and face uninsurable investment risk. In contrast,

profits of the C corporation are taxed first at the entity level based on the corporate income

'Recently, Smith, Yagan, Zidar, and Zwick (2019) document the rising importance of the pass-through
business owners in the US economy post-1999 labelling them as capitalists in the 21 century. Also, using
LBD data Dyrda and Pugsley (2019a) document that this trend goes back to 1980.

2The main type of pass-through businesses i.e. S corporation must be a domestic corporation with at
most 100 individual share holders (an S corp cannot be a subsidiary of another corporation or partnership)
with only one class of stock. Certain types of businesses such as those in financial services are also ineligible.
In particular pass-through businesses can not be publicly traded companies. See https://www.irs.gov/
businesses/small-businesses-self-employed/s-corporation


https://www.irs.gov/businesses/small-businesses-self-employed/s-corporation
https://www.irs.gov/businesses/small-businesses-self-employed/s-corporation

tax code and further, whenever the dividends are paid out, the owners pay the dividend
income tax. Unlike the pass-through businesses, the owners of the C corporations can fully
diversify the investment risk they face by having access to external equity. This feature of
the model reflects the current legal status, in which pass-through businesses have limited
ability to raise external equity. Apart from the double taxation of profits, another downside
of running a C corporation is an overhead fixed cost. These features generate the economic
trade-off between two legal forms: double taxation of profits with overhead costs but ac-
cess to external equity for C corporations versus single taxation of profits but reliance on
self-financing. The resolution of this trade-off in our model generates the selection pattern
broadly observed in the data. Conditional on the level of wealth, the higher are the profits
the larger is the propensity of entrepreneurs to organize as a C corporation. On the other
hand, conditional on profits level, the wealthier the entrepreneur is the lower is her propen-
sity to be organized as a pass-through business. On top of the heterogenous entrepreneurs,
the model incorporates heterogeneity among the workers, who face uninsurable, idiosyncratic
labor productivity risk following the standard incomplete markets model. Thus, we capture

a broad spectrum of heterogeneity of business owners and workers in our environment.

We discipline the parameters of the model using four major sets of targets. We impose that
the model replicates basic macroeconomic relationships between consumption, investment,
capital, government expenditure and debt observed in the NIPA statistics. Second, we disci-
pline the productivity process of the workers and entrepreneurs by income inequality statistics
characterizing labor and business incomes in the IRS data. On the entrepreneurial side, we
impose on the model the firm size distribution and flows between the legal forms, which are
consistent with the administrative data from the Longitudinal Business Database (LBD).
Finally, we replicate the non-linear personal income tax code with a flexible parametriza-
tion of the tax-transfer function proposed by Benabou (2002), which has been successfully
implemented recently into the quantitative models with heterogeneity®. We alse test the en-
dogenous selection mechanism by comparing the model-generated propensity to be organized
as a pass-through business with the empirical counterparts from the Survey of the Consumer
Finances (SCF). We conclude, that our quantitative theory generates selection patterns into
different forms of business organization, which are broadly consistent with the one observed
in the U.S. data.

The model disciplined by recent microeconomic data is our departure point for the optimal

policy analysis. As a metric for policy evaluation, we use the notion of the social welfare

3See for instance Krueger and Ludwig (2016), Heathcote et al. (2017a) or Ferriere and Navarro (2018).



function, which is a weighted average of the social welfare of workers and entrepreneurs.
Our optimal policy analysis seeks for the policies, which maximize welfare gains in terms of
lifetime consumption* and are revenue neutral. We employ the Ramsey approach, in which
we stick to particular parametric forms of taxes. We start with the experiment in which we
restrict the tax system to the current US legal framework, where the personal income tax
code applies to both labor income as well as to the business income from running a pass-
through firm. Corporate income tax is imposed on profits of C corporations and dividend
income is pulled with other personal income and taxed according to the personal income tax

code.

The optimal system, which maximizes the weighted average social welfare calls for a
reduction of the corporate income tax from 19.7 percent to 8.4 percent. The progressivity of
the tax code falls by 17 percent (the progressivity parameter in our tax function drops from
0.095 to 0.079). The policy yields average welfare gain of 1.62 percent. Such policy induces
a switch of economic activity towards C corporations, the fraction of businesses organized as
pass-throughs falls from 70 percent to 10 percent. As a result, the economy experiences the
reallocation labor and capital towards larger and more efficient firms with better access to
external funding, which has positive consequences for the macroeconomic aggregates. The
aggregate output increases by 2.3 percent, whereas the employment falls by 1.3 percent.
Reallocation of capital leads to increase of wages, which is beneficial for workers and largely
drives the implied welfare gains. To illustrate the tension between the interests of workers
and entrepreneurs we analyze the policy maximizing only entrepreneurial welfare. Under this
scenario the optimality calls for abandoning the corporate income tax and reduction in the
progressivity of the tax code, with the progressivity parameter falling to 0.035. This policy
further improves allocation of capital in the economy, since the distortion on the capital
accumulation margin is reduced, but is detrimental from the insurance and redistributive

perspectives of the workers. As a result, workers” welfare falls by 0.3 percent.

Next, we abandon the current U.S. legal framework, which imposes differential tax treat-
ment of pass-throughs and C corporations and study the optimal design of the tax code
assuming uniform business income tazation. Under this scenario, the profits of both pass-
through businesses and C corporations are taxed according to the same tax code and double
taxation of profits for C corporations is abolished. The return on safe assets (interest in-

come), as well as the labor income, remain taxed according to the personal income tax code

4Current results are computed by a comparison of stationary equilibria. Maximizing welfare including
transitional effects in this economy poses significant numerical challenges and it is currently a work in progress.



modelled as nonlinear tax-transfer schedule. The optimality in this case calls for an increase
in the progressivity of tax-transfer system imposed on labor income, relative to the current
U.S. system. Uniform business tax is set at the rate of 35.9 percent. The fraction of pass-
through businesses falls by half to 36 percent. Such policy yields the average welfare gains
in population of 5.75 percent, with average 0.18 percent gain for workers and 46.1 percent
gain for entrepreneurs. Hence, this policy scenario strictly dominates the optimal policy un-
der the current legal framework. These welfare gains are concentrated among workers since
more progressive tax code offers insurance against productivity risk for them and redistribute
resources towards the poorest ones. At the aggregate level this reform implies a decline in
the aggregate capital and output, even though the economic activity is moved towards larger
and more productive C corporations. The uniform business tax is more distortive for capital
accumulation among the C corporations, as it replaces the distortion caused by the corporate
income tax of 19.7 percent. Again, to illustrate the tension between the interests of workers
and entrepreneurs we analyze the policy maximizing only entrepreneurial welfare. In this
case the optimality calls for low and flat labor income tax and uniform business income tax
of 29.9 percent. Such policy boosts labor supply, leading to increase in output and employ-
ment relative to the baseline economy, concentrated mostly among pass-through business
forms. Importantly it is detrimental for workers, whose welfare falls by 0.84 percent due to

lost benefits of the progressive tax code.

The key takeaway from our analysis is that separation of labor income taxation from
business income taxation enables the Ramsey planner to separate distortions on the labor
supply margin from the distortions on the capital accumulation and choice of the legal form of
business organization. The uniform business income taxation allows the planner to alleviate
the impact of the borrowing constraints for allocation of productive capital across the two
legal forms, which can not be achieved under the current legal framework. The magnitude of
the business income tax is largely driven by three factors: (i) the revenue neutrality require-
ment imposed on our experiments (i) the weight of the workers in the planner’s objective
function (iii) the strength of the market incompleteness. The quantitative importance of
these factors determines the level of the uniform business tax and the macroeconomic effects
following the implementation of the optimal policy. We consider several extensions to our
benchmark experiment (i) non-linear uniform business taxation (ii) taxation of capital gains
(iii) endogenous the interest rate (iv) short-term secured borrowing with collateral constraint.

The results of these extensions are still pending.



2 Related literature

This paper is linked to the quantitative macro public finance literature. There is a vast
and important literature studying the effects and design of the tax systems in heterogeneous
agents models with idiosyncratic labor income risk in either Ramsey or Mirrlees tradition—
see Golosov et al. (2003), Domeij and Heathcote (2004), Conesa, Kitao, and Krueger (2009),
Poschke et al. (2012), Krueger and Ludwig (2016) Heathcote et al. (2017a) or Stantcheva
(2017) among many others. At the same time there is also a large body of the literature
inspecting the effects of the capital income taxes in the presence of the uninsurable investment
risk - see Panousi (2008), Meh and Terajima (2009), Panousi and Reis (2012), Evans (2014).
In particular Scheuer (2014) studies optimal taxation of profits and labor income under
endogenous firm formation in two cases, when profits and labor income are subject to the
same schedule and under the assumption of differential treatment of profits and labor income.
Our exercise of separating labor income tax code from uniform business tax is similar in
spirit. A number of interesting and important lessons emerge from these studies on the
effects of capital income and labor income taxation in an environment with idiosyncratic and
uninsurable shocks (be it capital or labor income shocks). Nonetheless, the existing papers
abstract from legal forms of organization of businesses and the possibility of reorganization,
which directly affects whether the same business activity is taxed as labor, capital or both.
We show that incorporating an endogenous choice of business legal form is important to
understand the full effects of both business and personal income tax reforms in a quantitative
framework. Thus, the main contribution of this paper is to study the optimal design of the

tax system in a quantitative model, which incorporates this margin explicitly.

There are few related papers, which model explicitly legal forms of organization. Short
and Glover (2019) focus on the incorporation decision of entrepreneurs and quantify the
role of the limited liability, which is the dimension of heterogeneity among entrepreneurs we
abstract from in the paper. Chen et al. (2014) evaluate the effects of corporate tax cuts on
the employment in a model, where the choice of legal form is endogenous. They abstract
from the accumulation of capital by entrepreneurs and risk premium, the features which
are central to our analysis and relevant for the economic mechanism we propose. Recently,
Bhandari and McGrattan (2018) develop a theory of pass-through businesses and estimate
an aggregate sweat equity value of 0.65 times GDP, with little cross-sectional dispersion in
valuations when compared to business net incomes and large cross-sectional dispersion in

rates of return.
Smith, Yagan, Zidar, and Zwick (2019) show that pass-through income of top earners
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more closely reflects returns to high human capital embodied in individuals than returns
to capital. They attribute a significant fraction of the rise in top incomes to these pass-
through business owners. We use their label of ”Capitalists in the Twenty-First Century”

for pass-through businesses who are predominant in our model.

3 The importance of pass-throughs in the US

3.1 Overview of the legal forms of organization in the U.S.

Business owners in the United States may organize their enterprises in a variety of ways,
subject to the applicable laws of their state. The choice would usually reflect their needs for
capital, as for flexibility, and to limit their personal liability for any business debts by their
business equity. The choice of the organizational form also determines how a business will be
taxed at the federal level. An early and fundamental decision the owner must make is whether
to incorporate. Corporations may have an unrestricted number and type of owners, and the
typically have four characteristics: (i) limited liability (ii) centralized management (iii) free
transferability of interest (iv) continuity of life. Limited liability implies that each owner’s
liability for the debts of the firm is limited to the amount of his or her investment. The
centralized management means that the decision making belongs to the board of directors
and not directly to the general owners. Free transferability of interest implies that each
owner may sell his or her interest without the permission of the other owners. The continuity
of life ensures that the firm does not automatically dissolve upon the death, bankruptcy,
or withdrawal of the owner. These capabilities of an incorporated business are desirable, if
not essential, for a growing business with significant need for outside equity. However, for a

smaller scale business the flexibility of a corporate organizational form may be unnecessary.

The decision about incorporation affects how a business is taxed, but it is not the only
one. All the unincorporated businesses are taxed in the same way but not all the corporations
are taxed identically. The main legal forms of organization in the United States are: (i) sole
proprietorship (ii) general partnership (iii) limited partnership (iv) limited liability company
(iv) S corporation (v) C corporation. Their main characteristics are illustrated in Table 1.
In terms of limited liability the owners of sole properietorship and general partnership are
not protected from the debts of the firm, whereas other unincorporated businesses (limited
partnership, LLCs) offer some or full protection. In terms of the taxation, C corporation
pay the corporate income tax on their profits at the entity level. Then, whenever the after-

tax profits are distributed to the shareholders in forms of the dividends, shareholders pay



dividend income tax. Also, shareholders pay tax on any capital gains they realize when they
sell shares of stock in the corporation. The profits of an S corporation ”pass through” to
its owners income taxes according to each owners equity stake in the business. The cost
of this simplicity is rigid rules on the type and number of S corporation shareholders.® S
corporations, along with the other unincorporated legal forms do not pay corporate income
tax on profits. Instead, all profits pass through to their owners, who pay individual income
tax on them, independently on whether the profits were actually distributed or not. Hence,

the common names for these businesses - ”pass-through” entities.

Table 1: Main Characteristics of Different Organizational Forms for Businesses

Number of Liability Taxation

Owners Protection of Profits
Sole Properietorship 1 No Pass-through
General Partnership More than 1 No Pass-through
Limited Partnership 1+ No for partners Pass-through

Yes for limited part.

LLC* 1+ Yes Pass-through
S Corporation 1—100 Yes Pass-through
C Corporation 1+ Yes Entity level

*LLC - Limited Liability Company.

3.2 Empirical decomposition: Entrants vs. Incumbents

In 2012 the LBD data the pass-throughs constituted 78 percent of all US businesses and
they rose by roughly 30 percent from 1980, which we illustrate in Figure 1. To understand
the determinants of the increasing share of pass-throughs we adopt the simple dynamic

decomposition from Pugsley and Sahin (2015) to capture the effects on the entry, exit and

5S corporations must be a domestic corporation with at most 100 individual share holders (an S corp
cannot be a subsidiary of another corporation or partnership) with only one class of stock. Certain types
of businesses such as those in financial services are also ineligible. See https://www.irs.gov/businesses/
small-businesses-self-employed/s-corporation
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conversion margins.® To do this Let €, = (C;, ;)" be a vector with the number of firms in
each organizational form, and let w; be the vector expressed as a share, that is normalized
by the total number of firms, €2j¢. This can be easily generalized to more states, e.g., letting

type also depend on firm age or sector. The law of motion for the number of firms can be

written as
0c, (1 —xq) 65 (1— o¢
L = Ic)t( Tet) gt( mpt) 0, + ; s,
O (1 — 2¢) ept (1 —zp) 0;

Here, x;; is the exit rate of firms of type [ between ¢t — 1 and t; Gf; is the share of surviving
type [ firms that switch from [ to I’ in period ¢; 6! is the share of entering firms that are type

[; S; is the total number of new firms.

We can further simplify this law of motion as
Qt = @leag (1 — LCt) Qtfl + QtSt,

where we refer to the matrix 0, = [Qlﬂ, which collects the conversion shares of surviving
firms, as the reorganization matrix. By convention, row ¢ is current type, [, and column j is
new type, I, so the matrix is transposed in the law of motion. x; is a vector of each type’s
exit rate, and diag(1 — x;) puts the vector of survival rates on the diagonal of a symmetric
square matrix with zeros everywhere else. Finally, 6, is a vector of the startup shares, i.e.,

the initial distribution of each type.

We then normalize by the total number of firms to express the law of motion in shares

Wg—1

wy = O)diag (1 — x) T

+ 6,5 (3.1)
gt

Here, w;, is the vector each type’s share of the total number of firms in year ¢; g; is the
growth rate of the total number of firms; and s; is the startup rate of new firms (number new
firms/total number of firms). We measure the empirical counterparts to these objects using
the Census Bureau’s Longitudinal Business database for the years 1980 to 2011. The law of
motion provides an exact decomposition, which allows us to isolate the roles of reorganization
and initial choice of legal form in determining the changes in the distribution of legal forms

while taking into account their full dynamic effects.

6See also Dent et al. (2016).



Figure 1: Fraction of pass-thorughs in the US and roles of changing reorganization and initial
organization, 1980-2012
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Role of changing reorganization patterns. First, we isolate the role of changes in
the reorganization patterns by constructing the following counterfactual evolution of the
distribution of legal forms over time {&°}. Starting from the initial distribution of legal
forms wyggp, we solve forward along equation (3.1) using the actual sequence of exit z,

startup rates, s;, growth in the number of firms g;, and initial distribution of legal forms, 6;,

1 1983 s}
ty

but holding the reorganization matrix fixed at its 1980-83 average, Ogy = 1 2 t—1980

~0 VAT ('Nuté)—l
Wy = BOgdiag (1 — zy) .

+ 0;5;.

gt

The counterfactual sequence of shares {ZD? } captures the predicted evolution in the distri-
bution of legal forms had there been no changes (because of the TRA1986, for example) in
the patterns of incumbent reorganization. We then label the gap w; — &t@ between the actual
evolution of legal forms and the counterfactual evolution as due to changes in incumbent

reorganization.

Overall, changes in reorganization patterns had major effect on the long run increase
in the number of businesses organized as pass throughs. Figure 1 plots the actual and
counterfactual sequences of pass through shares from 1980 to 2012. The gap between the red
and blue line represents the increase in pass throughs our decomposition attributes to shifts
in the patterns of reorganization. Over the long run, changes in reorganization patterns have

contributed a relatively large share to the increase in pass throughs. By 2012, the share of
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pass throughs would be 25 percentage points lower had it not included the cumulative effects
of changes since the early 1980s in reorganization. During a period beginning roughly with

the TRA1986, shifts in reorganization explained almost overall increase in pass throughs.

Role of changing initial organization patterns. The other margin for explaining the
long run increase in pass throughs is shifting reorganization but shifting patterns initial
organization. We next construct a counterfactual sequence of shares {@f } designed to capture
this margin. Again starting from the initial distribution of legal forms wyggg, we solve forward
along equation (3.1) using the actual sequence of exit x;, startup rates, s;, growth in the
number of firms g;, and reorganization matrix ©;, but now holding the initial distribution of

legal forms fixed at its 1980-83 average, gy = % ggl?éso 0,

Ne_
~0 /7 Wi )
= 0.d 1— + Og95;.
Wi rdiag ( ) 1+ g, 805t

The counterfactual sequence of shares {w?} captures the predicted evolution in the distribu-
tion of legal forms had there been no changes in the initial choice of legal forms of entrants.
We attribute the gap w, — & to changes in the distribution of initial legal form. As we

illustrate in Figure 1 this margin started to play an important role in the post 1995 period.

4 Model with endogenous choice of legal form

In this section we develop a model with heterogenous workers and entrepreneurs featuring
endogenous choice of the legal form of organization for entrepreneurs. The model captures
stylized trade-off between the legal forms. The income of the pass-through entities is taxed
once according to the personal income tax code. Owners of the pass-through entities finance
capital from their own equity and are subject to the undiversified investment risk. The
income of the C corporation is subject double taxation, to the corporate income tax is levied
on profits at the entity level and the dividend income tax is levied on the dividend payouts to
the owners. Contrary to the pass-through entity, C corporations have access to the perfectly
elastic supply of external equity and their owners can diversify completely an investment
risk. On the top of that running the C corporation is associated with some overhead, fixed
costs. These features introduce trade-off between fully diversified risk but double taxation of
profits and fixed costs of operation and undiversified investment risk but single taxation of
profits. We exploit this trade-off and illustrate how it changes as a result of the tax reforms

and secular shifts in productivity and further how endogenous choice of the legal form of
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organization translates into the income distribution. In what follows we present the details
of the model.

Demographics. There is a measure one of individuals in the economy. Each individual
is one of the two types: worker or entrepreneur. The lifespan of both types is infinite. We
denote the fraction of entrepreneurs in the model by p. The fundamental difference between
these two types is that entrepreneurs have access to the production technology and use it
to run a firm, while workers do not and they supply their labor services in the market.
Entrepreneurs can organize their businesses in two ways: as a pass-through entity or as C
corporation. We denote the fraction of entrepreneurs organized as pass-through entities by
p. Thus in every period we have (1 — p) of workers, pp of pass-through entrepreneurs and

i (1 — p) of entrepreneurs with firms organized as C corporations in the model economy.

Preferences. Households in the economy have standard preferences over consumption ¢

and leisure 1 — h ordered by
Eq

f: B (e, 1 — ht)]
t=0

where 3 € (0, 1) is the discount factor, u satisfies standard conditions and expectation oper-

ator is with respect to the idiosyncratic shocks.

Technology. Every entrepreneur has an access to the decreasing returns to scale technology
f (z,k,n) transforming physical capital & and labor input n into the consumption good.
Variable z represents the entrepreneur-specific productivity shock which follows the Markov

process I',. We impose the following functional form for the technology
f (Z, k’, TL) — Zl—y (kanl—a>l/

where the presence of fixed factor z induces the decreasing returns to scale. Given the

installed capital £ and productivity z every firm generates the gross profits
7 (k,z) = max {z'™ (k*n'~*)" —wn}. (4.1)

It will be convenient to express gross profits according the following lemma.

Lemma 1 Given the homogeneity of the technology in z, k, and n and if labor markets

are competitive where each unit of labor n is paid its marginal product, gross profits may be
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expressed as the sum of the return to capital and the return to the entrepreneur’s productivity

(Ricardian rent), i.e.,
7 (k,2) = frk + f.z.
Proof. Given the technology is homogeneous of degree 1 in all factors, the result follows

immediately from Euler’s theorem noting with a competitive labor market, f, = w. =

Timing. The timing of the events within a period is as follows:

1. The entrepreneur makes a decision about the legal form of organization and about

investment into a business.
2. Productivity shock z, e are realized.
3. Labor supply and labor inputs are decided.
4. Production occurs. All agents receive their respective earnings.

5. The government levies taxes on personal, dividend and corporate income, then makes

transfers and finances the exogenous government spending.

6. Consumption, saving decisions are made.

Workers. The individual state of the worker is an asset position a € A and idiosyncratic
productivity shock € € £, where ¢ follows the Markov process I'.. Workers choose consump-
tion ¢, labor supply h and next period asset position a’ subject to the budget constraint and
no borrowing constraint. Their income y consists of interest income ra and labor income

whe. Thus the problem of the worker is

VWi(a,e) = mex u (¢,1—h)+ BE [VV (d,&) |e] (4.2)
subject to
cta =a+y—"T(y)
y =ra+ whe

a>a

where T; (+) is the personal income tax schedule.
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Entrepreneurs: pass-through entity. The individual state of the pass-through en-
trepreneur is a € A personal asset position, e € £ capital invested in the business and
productivity shock z € Z, where z follows the Markov process I',. Entrepreneur chooses con-
sumption ¢ and savings s, which further in the next stage are split into safe asset a’ and next
period capital invested into the business €’(the split depends on the choice of the legal form of
organization). Her income y consists of the return on the individual asset ra and the profits
form running a firm 7 (e, z). Undepreciated value of the capital (1 —0)e is added to her
budget constraint. Income net of the value of depreciated capital is subject to the personal
income tax levied according to the tax schedule T; (-) specified later. An entrepreneur can
finance the capital stock only through her own equity and is subject to exogenous borrowing
constraint. Hence, the dynamic programming program becomes

V¥ (a,e,2) = maxu(c,1—h)+BW"(s,z) (4.3)

s,c

subject to
c+s=y+at(l-8)e—Ti(y—de)
y=ra+m(e,z2)

s>a

where W is the continuation value that takes into account discrete decision about changing

the legal form of organization, which is specified later on.

Entrepreneurs: C corporation. The individual state of the entrepreneur that enters the
period as C corporation consists of personal a € A personal asset position and productivity
shock z € Z, where z follows the Markov process I',. Entrepreneur chooses consumption ¢
and savings s. Her income consists of the return on the individual assets ra and the Ricardian
rents (dividend) from running the C corporation D(z), which are net of the corporate income
tax. The tax base for the corporate income tax is reduced by the fixed costs associated with
running the C corporation, which are denoted by c;. Income is subject to the dividend

income tax levied on Ricardian rents and returns on assets according to the tax schedules
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Ty (). Hence, the dynamic programming problem of the C corproation owner becomes

VY (a,z) = maxu(c,1—h)+ W (s,2) (4.4)

s,c

subject to
c+s=y+a—T,(ra+ D(z))
y=ra+ D(z)

D(z) = (1 —7) (f(k")z — ¢5)
s2a

where W is the continuation value that takes into account discrete decision about changing

the legal form of organization, which is specified below.

Continuation values: converting decision. At the beginning of every period entrepreneur
chooses the legal form of organization. The pass-through entrepreneur may continue to oper-
ate with current legal form or convert to a C corporation by selling its equity to the mutual
fund. The revenue from the transaction adds up to the personal assets. If she chooses to
continue as pass-through entrepreneur she has to decide how much to invest into the business,

i.e. 'e’. Thus, the continuation value for pass-through entrepreneur is
WF (s, z) = max {]E [V (s,k*(2), )| 2] + fre, max {E[V"(s—¢€,¢,7)| 7] }} :

The owner of the C corporation can convert to the pass-through entity or continue to operate
with the current legal form. If she converts, she has to decide how much to invest into the

business, i.e. €. Therefore, the continuation of the pass-through entrepreneur value becomes

W¢(s, z) = max {E [VE(s,k*(2),2)] 2], max {E[V" (s —¢€,¢,2")| 2] + fcp}} :

e/'<s—a

The switching costs fop and fpe are ii.d. with a logistic distribution with dispersion pa-

rameter oy. Hence the continuation values of can be written as

Wp(s,z) = Ufln{exp{]E[V (3,/6*(2’),2’)|z} _fPC}

af

4 exp {maxe/SS_aE [VP (s —e’,e’,z’)}z} }}

af
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and the decision rule becomes conditional choice probability

9f
E[VC(s,k*(2),2")|z]—frc—max, <, E[VF(s—e,e,2')|z] }
of

{E[Vc(s,k*(z),z’)‘z]—fpc—maxe/gsaE[VP(s—e’,e/,z/)’z] }
exp
Pr(Cls,P) =

1+exp {
and W€ (s, 2), Pr(C'|s, P) are determined accordingly.

Mutual fund. The owners of the C corporations in the model have access to the infinitely
elastic supply of outside equity, through the mutual fund, at the cost of 1 + r. The mutual
fund is an institution that makes investment decisions for the C corporations and aggregates
the idiosyncratic risks faced by their owners and hence by the law of large number it is able
to fully diversify it, so that it does not face any uncertainty with respect to the aggregate
profits. Thus, the optimal capital stock k*(z) is determined by equalizing the expected
marginal return on the capital net of depreciation and corporate income tax with the marginal

opportunity cost of investing one more unit of physical capital, i.e.
E[(1 —7.) (m(k*52') =) |2] +1=1+7r (4.5)
where 7, is the corporate income tax.

Aggregation and Market Clearings. In every period there is a fixed fraction 1 — p of
workers and p of entrepreneurs in the economy. Let a € A = [amin, 00] and ¢ € €, where € is
the domain of the productivity shock and further let (A x €, B(A) x B (¢)) be a measurable
space of individual assets and workers productivities, where B (A) and B (€) denote the Borel
sets. Let A, : B(A) x B (e) — [0, 1] be the measure of over the space of individual assets and

productivities for workers. It evolves according to
N (A 9) = / 1{d (0,6) € AVT (£')) dd (a,6) VA0 € B(A)x B(e)  (4.6)
Axe

Let e € E = [0,00] and z € Z where Z is the domain of firm’s productivity shocks. Let
(A x Z,B(A) x B(Z)) be a measurable space of individual assets and firm’s productivities of
the C corporation owners and let (A x E x Z,B(A) x B(FE) x B(Z)) be a space of individual
assets, capital invested in a firm and firm’s productivities of the pass-through owners. Then
define A\¢ : B(A) x B(Z) — [0, 1] as the measure of C corporation owners over the individual
states and A\p : B(A) x B(E) x B(Z) — [0,1] as the measure of pass-through owners
over the individual states. They evolve according to the following law for all A, &, Z €
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B(A) x B(E)x B(Z):
Np (A E,2) = / (1-=Pr(P|s,C)I{s—¢ € A}I{e € A}T ('|z) d\p (a,e,z2)

+ /A Pr(Cls P) s —¢ € AYT{C € AT (2] dhc 0. 2)
(@)

where we skip the dependence of the policy functions on the individual states to economize

on notation. The law of motion for the measure of C corporation owners is, for all A, Z €

B(A) x B(Z), given by
No(AZ) = /A (1=Pr(Cls.P)T{s € AT () dhc 4.9 (4.8)

+ / Pr(P|s,C) I{s € A}T (|2) d\p (a,e, z2)
AXEXZ

where we again skip the dependence of the policy functions on the individual states to
economize on notation. The number of pass-through owners p is endogenous in the model

and determined by

Pr(C'|s, P) (a, z) d\¢ (a, z))
(49)

and then by construction the fraction of the C corporation owners is (1 — p) (1 — p). Market

p=p (/AXEXZ(l —Pr(P|s,C) (ae, 2)) dAp (a,e, 2) +/A

XZ

clearing for labor requires
/ h(ae)dhe (a) = / n* (2) dAc (a, 2) (4.10)
Axe AxZ
—i—/ n(a,e,z)d\p (a,e,z)
AxXEXZ

and market clearing for the capital stock requires

/AXZ k* (2)dM\c (a,z) = /Aan, (a,e) dAy, (a,5)+/ a (a,z) di¢(a,z) (4.11)

AxXZ

+ / a (a,e,z) d\p(a,e,z)
AXEXZ

where a’ = s — € for the pass-through entrepreneur and o’ = s for the C corporation owner.
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Government. Government in our model has to finance an exogenous stream of expenditure
G using the corporate income tax schedule T, (-) and personal income tax schedule T (),
government debt. It also has access to the lump sum transfer instrument which balances the
budget. The revenues from the personal income tax, R;, the dividend income tax, Ry, the

corporate income tax, R, are

R, = /A T; (whe) d)\, (a,é€) +/ T; (7 (e, z) — de) dAp(a,e,z)

AxXEXZ

+ /AXZE(D(z)+m) dAc (a, 2) +/

AxXEXZ

T; (ra) d\p (a,e,z)—l—/ T; (ra) d\, (a,é€)

Axe

R. = / ¢ (m(k*(2); 2) — ¢f) dA¢ (a, 2)
AXZ
Hence the intertemporal government budget constraint becomes
G+(1+r)B+T=B +R;+R. (4.12)

Equilibrium. The general equilibrium is defined as follows.

Definition 1 Given government policy {G,T;, Ty, T.}, a recursive competitive equilib-
rium is a set of value functions {VW, Ve Vc}, allocations of workers Xy = {d’, c,h}, allo-
cations of pass-through entrepreneurs Xp = {d’, €, c,dp}, allocations of C corporation owners
Xo = {d,c,dc}, allocations of labor for pass-through firms and C corporations {n*,n}, al-
location of capital for C corporations {k*}, prices {r,w} and measures {\,, Ap, \c} such
that

1. Given prices, allocations Xy, Xp, X¢ and value functions {VW7 Ve VC} solve respec-
tively problems (4.2),(4.3), (4.4).

2. Given prices, allocations of labor {n*,n} and capital {k*}, solve respectively (4.1) and
(4.5).

3. The probability measures { Ay, Ap, A\c'} evolve according to (4.6),(4.7), (4.8).
4. Government budget constraint (4.12) is satisfied.

5. Market clearing conditions (4.10), (4.11) hold.
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5 Qualitative properties of the model

5.1 The role of risk premium

Undiversified investment risk associated with running a pass-through entity induces there
exists a risk premium, i.e. pass-through entrepreneurs demand higher return from running
the business relative to the owners of the C corporation. The existence of the premium
implies different allocation of capital across two legal forms of business organization. The

following lemma illustrates that point.

Lemma 2 Suppose T;, Ty, T, are set to zero and the borrowing constraint is slack. Then the

allocations of capital for pass-through entities and C' corporations are:

1—(1—a)v

e (a, e, z) =

A E [uc (c(d €, 2")), (2,1_(11—7_2)“> |z}
_(7‘+5> E [u. (e(a, €, 2")) |2]

- 1-(1—a)v
o= (2l

where A is a constant depending on production function parameters. Moreover, for a given
1—v
z we have € < k* as long as Cov (uc (c(d, €, 2)), (z’l—(l—aW)) < 0.

It’s clear from the Lemma 2, that as long as the marginal utility of consumption is negatively
correlated with the productivity shock then conditional on the current productivity level the
amount of capital invested into the pass-through company will be lower than the amount
of capital invested into the C corporation. Thus, it follows from the decreasing marginal
products property of the production function that the return has to be higher. The inability
to insure against productivity risk is crucial for the covariance to be negative. In the complete
markets world the idiosyncratic shocks would be perfectly insured and consumption would
be unaffected by them. As a result the risk premium would vanish. Following this argument,

the lemma below offers a decomposition of the net-of-tax, expected return on private equity.

Lemma 3 Suppose dividend income tax is linear. Then, the net-of-tazes expected return on

equity can be decomposed as follows:

Cov [uc, (1 — Ty’) fe|z] N ¢

]E[(l—T;) (fe—5)|z} =(1—7y)r—
where C is the multiplier on the borrowing constraint of the pass-through entrepreneurs.
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The first term in the decomposition provided in Lemma 3 is equal to the net-of-tax return
on the safe asset. The second term follows from the presence of the uninsurable, investment
risk, which ties the marginal utility of consumption with the marginal product of capital for
every realization of the individual productivity shock. Market incompletness implies that the
covariance term is negative, hence it pushes the rate of return on private equity above the
rate of return on safe assets. Finally, the third term reflects the presence of the potentially
binding borrowing constraints in the problem of pass-through entrepreneur. Whenever, the

constraint is binding, then ¢ > 0, which increases the rate of return on private equity.

5.2 The role of taxes

The presence of distortionary taxes on the individual income, dividend income and corporate
profits affects the allocation of physical capital and through this channel the distribution of

income in the model economy. To illustrate their role the following lemma is useful.

Lemma 4 Suppose tax schedules are linear, there is no idiosyncratic risk associated with
productivity, i.e. z is fivred and borrowing constraint is slack. Then the allocations of capital

for pass-through entities and C' corporations are:

1—(1—a)v
1

d(a, e, z) = _(rﬁé) (zM)] =
-_ #—1}&)1}
k(z) = <%—i—6) <z1—(11_—ya)»>]

(1-7c)

where A is a constant depending on production function parameters. Moreover, for a given

z we have ¢’ < k* as long as 7. > 0.

Whenever the taxes are linear and there is no idiosyncratic uncertainty the allocation of the
capital for the pass-through entrepreneur is unaffected and equal to the undistorted one. As
for the capital allocation for the C corporations the presence of the corporate income tax
distorts the allocation. It is immediate to see that as long corporate income tax is positive
the capital allocated into the C corporation is going to be lower than the one allocated by

the pass-through business owner.
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6 Calibration

6.1 Model parametrization

In this section we describe the functional forms imposed on the model as well as the calibration
strategy. The baseline parameter values and targeted moments are summarized in Table 2

and Table 3.

Preferences. We impose the following preferences for the workers

1
clfa h1+§

u(e,1 —h) (6.1)

T1-0 1 + %

We abstract from the labor supply decision of the entrepreneurs. We set the risk aversion
parameter o to 1.5. Frisch elasticity of labor supply, 6 is set to 0.85, closely in line with
estimates provided by Chetty et al. (2011). To discipline the discount factor 5 we match in
the model the capital to output ratio, we take the mean from 2012 to 2016, which is 1.25,
where we define capital as the sum of fixed private assets and durable consumption. The
parameter governing disutility of labor, 1, is pinned down by targeting the average hours
worked at the household level in the CPS data, where we normalize the total available hours

to 1. Hence, we end up with the target value being 0.33.

Demographics and Technology. The fraction of workers in the model economy, p is
exogenous and we discipline it by averaging across waves the fractions of workers in the SCF
data, which is 87.9 percent, hence our economy consists of 12.1 percent of entrepreneurs. We

impose the following production technology for entrepreneurs
f (Z, k, n) — Zlfu (kanl—a)z/

The span of control parameter v and depreciation rate ¢ are disciplined by matching the
set of targets specified in Table 2. The elasticity of the capital stock « is disciplined by the
labor income share of 0.64. To discipline the fixed cost of running C corporation we target
the average fraction of the C corporations among businesses in LBD between 2004 and 2012,
which is equal to percent 25 percent. In order to discipline the fixed costs associated with
changing the legal form of business organization fpc and fop we exploit the panel dimension

of LBD data and our estimates of the transition matrices between these two legal forms.
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Table 2: Target Statistics and Model Counterpart GE

Statistic Source Model Target
Capital /Output NIPA 1.17 1.25
Investment,/Output NIPA 0.13 0.13
Avg Labor Supply CPS 0.38 0.33
Agg Debt to Income FA 0.23 0.27
Share of Top 1 income IRS 0.14 0.20
Share of Top 10 income IRS 0.44 0.48
Share ABOs Income Top 1 IRS 0.46 0.44
Share ABOs Income Top 10 IRS 0.24 0.25
Top 1 Wor Inc Share IRS 0.91 0.81
Top 10 Wor Inc Share IRS 0.61 0.55
Fraction of P ent LBD 0.70 0.75
Flow CP LBD 0.02 0.02
Flow PC LBD 0.01 0.01
Logit CH SCF -0.68 -1.08
Logit Prof. SCF -1.60 -0.93
Logit CH&Prof. SCF 0.25 0.06
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Table 3: Model Parameters

Parameter Symbol Discipline Value
Exogenously imposed
Fraction of workers i SCF data 0.88
Cons. curvature workers Ow - 1.50
Cons. curvature entrep. O - 1.50
Frisch elasticity v - 0.85
Endogenously calibrated
Discount factor Ié] Targets in Table 2 0.91
Depraciation rate 4] Targets in Table 2 0.11
Labor disutility Y Targets in Table 2 14.46
Borr.constraint a Targets in Table 2 -0.33
Returns to scale v Targets in Table 2 0.85
Persistance ent. Pe Targets in Table 2 0.98
Std ent. product. Oc Targets in Table 2 0.26
Mean prod. wor. Lo Targets in Table 2 1.39
Persistance wor. Puw Targets in Table 2 0.94
Std wor. product. Ow Targets in Table 2 0.31
Fixed cost C corp. cy Targets in Table 2 0.01
Switching cost CP fep Targets in Table 2 10.72
Switching cost PC frc Targets in Table 2 14.43
Extreme value shock std ol Targets in Table 2 3.44
Extreme value shock std ob¢ Targets in Table 2 4.48
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Productivity processes. We assume labor productivity for workers and entrepreneurs
follows the AR1 process governed separate parameters. We also allow for the means of these
processes to differ across the occupations. These parameters are mostly pinned down by the
labor income inequality statistics, the occupational composition of the top income shares
and the total income top shares. The specific targets together with the parameter values are
presented in Table 2 and Table 3.

Tax system. The tax system in the model consists of three instruments: the corporate
income tax 7., the dividend income tax 7; and the schedule for the personal income tax.
We assume that both corporate and dividend income taxes are linear. As for the personal
income tax schedule we apply the tax and transfer formula introduced into the class of models
with heterogenous agents by Benabou (2002) and used also by Heathcote et al. (2017b) and
Ferriere and Navarro (2018):

T(y)=y— Ay ™

The parameter 7, determines the degree of progressivity of the tax system and the second
parameter, \,, shifts the tax function and determines the average level of taxation in the

econoimny.

In order to discipline the corporate income tax, we compute the time series of the average
corporate income tax rate following the method proposed by McGrattan and Prescott (2005).
We average the tax rate from 2012 to 2016 and set it to 19.7 percent. We discipline the linear
dividend income tax by the data on the average marginal dividend income tax computed using
TAXSIM. We take the mean of the averages from 2012 to 2012 and set it to 27.7 percent. To
estimate the progressivity parameter 7, we exploit the data on the average marginal income
tax on wages, salaries and entrepreneurial income provided by Mertens and Olea (2018) as
well as the data from the IRS. We average the progressivity measure from 2012 to 2016 and
set 7, to 0.095. Finally, the A,, which controls the average level of personal income taxes, is
pinned down by the average tax revenues to GDP in NIPA between 2012 and 2016, which

amounts to 21.0 percent.

6.2 Selection into the legal forms: model vs. data

Figure 2 presents the selection into the legal form of organization in the SCF data and the
quantitative model. We present two statistics informative about the selection. The left panels
in both figures illustrate the empirical distributions of pass-through businesses over profits

and wealth. The right panels present the results of the logit regression, which links pass-
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through form to profits and wealth. To run the logit regression we split the SCF population
into workers and Active Business Owners (ABO) and attach the legal form of organization

to each ABO. Next, we run for the ABOs the following logistic regression:
Pr(Dy = 1) = F (ju: + 71 log Iy + 72 log Xy + 3 log Iy X log Xy)

where Dj; is the pass-through dummy, y, is the year fixed effect, I1;; are profits, X is the net

worth and F' (x) = 1if We use the following SCF waves ¢t € {2004, 2007, 2010, 2013, 2016}.

Under both measures it is clear, that the model replicates increasing number of C corporation

as profits are rising, i.e. larger and more profitable businesses are organized as C corpora-
tions. However, the model falls short of replicating precisely falling number of pass-through

businesses along wealth dimension for a given profit level.

Figure 2: Conditional Probability of observing the pass-through - empirical distribution (left
panel), logit regression (right panel). Data (top panel) vs. data (bottom panel)
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7 Optimal Policy Experiments

7.1 Social Welfare Function

In order to evaluate tax policies we use the concept of the average social welfare function.

We define it separately for workers and entrepreneurs. For workers we have

SWEFE,(T) = / V¥ (a,e;T)dXo(a,€) (7.1)

AxZ
where V' (a,e; T) is the value function in the first period of the transition induced by new
tax system T and A(a,€) is the initial distribution of workers in the stationary equilibrium
under the status quo policy. For the entrepreneurs we first transform the problems 4.4 and
4.3, using cash on hand, x, that entrepreneur has after the production took place and before
consumption, savings and investment decisions have been made. The details of this procedure

are described in the Appendix. Next, we define the welfare function for entrepreneurs as

SWE,(T) = / PV (2, 25 T) ddop (2,2) + (1= p) VE (2, . T ddoc (2,2)  (7.2)
XxZ

where Vi (z, z; T) and V¢ (z, z; T) are the value functions in the first period of the transition

induced by new tax system 7 and Aop(z,2), Aop(z, 2) are the initial distributions of pass-

through businesses and C corporations respectively in the stationary equilibrium under the

status quo policy. With the two welfare measures defined by 7.1 and 7.2 we define the social

welfare function for the whole population as the weighted sum of the two, i.e.
SWF(T) = u SWE, (T) + (1 — u) SWE. (T) (7.3)

where p is the fraction of workers in the population.

7.2 Optimal Tax System

In our optimal policy analysis we seek for the levels of corporate income tax and progressive
tax schedule, which maximize the social welfare function defined in 7.3. Therefore, given
initial conditions (Ky, By), initial fiscal policy {70, 7y0, Ayo} and cross-section of agents
determined by a stationary equilibrium, the optimal tax reform is defined as the sequence

T* = {Tes> Tyt Ayt o that maximizes the social welfare function, i.e., that solves, i.e. we
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aim to solve the following problem:
T* € argmax SWF (T)
Ter

Here T' is the set of policies for which an associated competitive equilibrium exists. Un-
fortunately the set I' is too large a policy space to optimize over. Our objective here is to
characterize the optimal one-time policy reform, by restricting the sequences that are being

optimized over to:

Tet = Te,l

Tyt = Ty

for all ¢ > 1. To make sure that the budget constraint is satisfied we adjust A,;: so that
the tax revenues to GDP stay at the initial stationary equilibrium level, thus all our reform

scenarios are revenue neutral.

7.3 The Optimal Tax System - current U.S. legal framework

In this section we present preliminary results from experiments we have conducted so far.
In this section we describe the optimal tax system preserving the common tax schedule for
workers and pass-through entrepreneurs, in line with the current legal framework in the
US. We relax this restriction in the following section. Table 4 presents the results from the
experiment.

We start by maximizing the social welfare defined in 7.3, which is labeled as Optimal Tax
System in Tables 4 and 5. The optimal tax system calls for the decline in the progressivity
from 0.095 to 0.079. At the same time the corporate income tax is reduced from 19.7 percent
to a high rate of 8.4 percent. The fiscal closure parameter, which controls the level of the
average tax rises from 0.207 to 0.21. The policy yields significant average welfare gain for
entrepreneurs equal to 12.7 percent of lifetime consumption and average welfare gain for
workers is 0.1 percent of lifetime consumption. As a result the average welfare gain for
the population is 1.6 percent of lifetime consumption. Alternatively, we look for the policies,
which maximize entrepreneurial welfare. Maximizing welfare of entrepreneurs calls for further
reduction of tax-transfer schedule progressivity with progressivity parameter equal to 0.035
and the corporate income tax rate of 0.0 percent. The average tax rate of labor and pass-
through income is similar to the one from maximizing the average welfare experiment, with

the fiscal closure parameter equal to 0.212. Such policy is welfare detrimental for workers who
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Table 4: Current Legal Framework: The Optimal Tax Schedules

Baseline Optimal Max. Entr.

Economy Tax System Welfare
Progressivity, 7, 0.095 0.079 0.035
Corporate Income Tax, 7, 0.197 0.084 0.000
Fiscal closure, 1 — A, 0.207 0.210 0.212
Debt to GDP 1.021 1.021 1.021
Revenues to GDP 0.210 0.210 0.210
ASWF, (%) - 0.10 -0.34
ASWEF.(%) - 12.69 13.72
ASWF (%) - 1.62 1.36

Notes: Welfare gains are reported in terms of Consumption Equivalent Vari ation, i.e. as the percentage
by which benchmark consumption has to be increase d in order to make a household indifferent between the

two tax systems.

loose 0.3 percent of lifetime consumption, whereas the entrepreneurs gain as much as 13.7
percent of lifetime consumption, which averages to the societal welfare gain of 13.6 percent.
The optimal tax-transfer schedules are presented in Figure 3. It is clear that the optimal
shape of the schedule in the baseline experiment is driven mostly by large weight of workers

in the welfare function.

Macroeconomic effects of the tax reform. The policy experiments we conduct has sig-
nificant macroeconomic effects, which are illustrated in Table 5. Optimal Tax System policy
induces business owners to massively switch towards C corporations, the fraction of pass-
through businesses falls to 10.1 percent. As a result the economy experiences the reallocation
labor and capital towards larger and more efficient firms, which has positive consequences for
the macroeconomic aggregates. The aggregate output increases by 2.3 percent, whereas the
employment falls by 1.3 percent. Reallocation of capital leads to increase of wages, which
is beneficial for workers and drives welfare gains for them up. As an alternative we solve
for the optimal policy, which maximizes the welfare of entrepreneurs. This experiment is
much closer in spirit to finding the policy, which maximizes the efficiency of allocation in
the model economy. The aggregate picture of the outcomes are even better relative to the
baseline economy. Both employment and output increase by 0.2 and 4.4 percent accordingly.

The policy leads to a further decline in the fraction of pass-through businesses.
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Figure 3: Current US legal framework: The Optimal Tax-transfer Schedules
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Table 5: Current Legal Framework: Macro Aggregates
Baseline Optimal Max. Entr.
Economy Tax System Welfare
Employment 0.747 0.737 0.749
Output 0.704 0.720 0.735
Capital 0.823 0.933 0.974
Wage 0.603 0.625 0.627
Employment C 0.539 0.653 0.656
Employment P 0.207 0.085 0.094
Output C 0.508 0.637 0.643
Output P 0.195 0.083 0.092
% of Pass-Throughs 69.7 10.1 10.0
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Conditional welfare changes. Figures 4-5 present the conditional welfare measures asso-
ciated with the two reform experiments we conduct. They are presented in the cash-on-hand
and productivity space for both workers and entrepreneurs, hence every individual state
variables pair in the initial equilibrium has a separate welfare measure. Unsurprisingly rich
and productive workers benefit from the tax reform, which reduces the progressivity of the
tax-transfer system. On the other hand, poor and unproductive entrepreneurs are among the
beneficiaries of the tax reform, as they change their legal form of organization to C corpora-
tions. Of course, by construction the average of these measures is not equal to the average

social welfare (ex-ante) given by the formula 7.3 due to Jensen inequality.

Figure 4: Consumption equivalence of optimal tax rates (Optimal Tax System)
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Figure 5: Consumption equivalence of optimal tax rates (Max. Entreprenurs Welfare)

Conditional welfare change for workers
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Table 6: Current Legal Framework: Inequality Statistics

Baseline Optimal Max. Entr.
Economy Tax System Welfare
Coeff. of Var. Pop 2.07 2.11 2.16
Top 1% Share (%) 13.70 13.25 13.70
Top 10% Share (%) 44.28 44.47 44.78
% of ABOs in Top 1% 46.19 37.69 40.91
% of ABOs in Top 10% 23.74 16.61 17.67
Coeff. of Var. Bus. Inc. 11.95 10.93 11.22
Std(log TFPR) 0.09 0.13 0.13
% of Pass-Throughs 69.7 10.1 10.0

Distributional effects of the reform. The optimal tax reform under the current legal
framework leads to mild changes in distribution of income in the economy, which are summa-
rized in Table 6. While the coefficient of variation in the population is increasing slightly, the
top income shares remain stable. Though, their composition changes. Increasing wages and
the large decline in the number of pass-through businesses leads to a decline in the number
of ABOs at the top of the income distribution. At the same time the dispersion of income
among entrepreneurs is falling, whereas the dispersion in the TFPR is rising. This can be
rationalized by improvement of insurance against idiosyncratic risk via the channel of legal

forms of business organization.

7.4 Uniform taxation of business income

In this section we relax the assumption imposed in the current US law and allow for the
uniform taxation of business income independent on the legal form of business organization.
Thus, under this scenario the profits of the C corporations and pass-throughs are subject to
the same tax rate 7,, hence the name of the scenario - uniform taxation of business income.
The safe asset income remains taxed according to the personal income tax code for all agents

in the economy.

We again start by maximizing the social welfare defined in 7.3, which is labeled as Op-
timal Tax System in Tables 7 and 8. The optimal tax system calls for an increase in the
progressivity from 0.095 to 0.122, which drives up the welfare gains for the workers. At the

same time the business income tax increases from 19.7 percent to a high rate of 35.9 percent.
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Table 7: Uniform Business Tax: The Optimal Tax Schedules

Baseline Optimal Max. Entr.

Economy Tax System Welfare
Progressivity, 7, 0.095 0.122 0.000
Uniform Business Tax, 7, 0.197 0.359 0.299
Fiscal closure, 1 — A, 0.207 0.195 0.190
Debt to GDP 1.021 1.021 1.021
Revenues to GDP 0.210 0.210 0.210
ASWF, (%) - 0.18 -0.84
ASWEF.(%) - 46.15 47.20
ASWF (%) - 5.75 4.97

Notes: Welfare gains are reported in terms of Consumption Equivalent Vari ation, i.e. as the percentage
by which benchmark consumption has to be increase d in order to make a household indifferent between the

two tax systems.

The fiscal closure parameter, which controls the level of the average tax falls from 0.207 to
0.195. The policy yields significant average welfare gain for entrepreneurs equal to 4.6 per-
cent of lifetime consumption and average welfare gain for workers is 0.2 percent of lifetime
consumption. As a result the average welfare gain for the population is 5.8 percent of lifetime
consumption. This number strictly dominates the welfare gains obtained under the exist-
ing restrictions of the current US tax system. Alternatively, we look for the policies, which
maximize entrepreneurial welfare. Again, this experiment illustrates sharp contrast between
the interests of workers and entrepreneurs. Maximizing welfare of entrepreneurs calls for a
flat tax-transfer schedule with progressivity parameter equal to 0.0 and the corporate income
tax rate of just 29.9 percent. Such policy is welfare detrimental for workers who loose 0.84
percent of lifetime consumption, whereas the entrepreneurs gain as much as 47.2 percent
of lifetime consumption, which averages to the societal welfare gain of 4.97 percent. The
optimal tax-transfer schedules are presented in Figure 3. The contrast between the policy,
which maximizes workers and entrepreneurs welfare is very sharp, high corporate income tax

finances the transfers towards the workers whose position is dominant in the welfare function.

Macroeconomic effects of the tax reform. The policy experiments we conduct induce
large macroeconomic effects, which are illustrated in Table 8. Optimal Tax System policy
induces business owners to switch towards C corporations, the fraction of pass-throughs falls

from 69.7 to 35.8 percent. While the economic activity is moved to larger firms with better
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Figure 6: Uniform Business Taxation: the optimal tax-transfer schedules
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access to the external equity, the aggregate capital falls significantly. This is due to a level
of business income tax, which is set at the level of 35.9 percent and increases the distortion
on the capital accumulation margin for both C corporations and pass-through businesses.
Maximizing only entrepreneurial welfare leads to reversal of this pattern. Both output and
employment increase, as the distortion on the capital accumulation declines. The fraction of

pass-throughs falls by additional 7 percentage points to 28.7 percent.

Conditional welfare changes. Figures 7-8 present the conditional welfare measures asso-
ciated with the two reform experiments we conduct. They are presented in the cash-on-hand
and productivity space for both workers and entrepreneurs, hence every individual state
variables pair in the initial equilibrium has a separate welfare measure. It is clear, that
the reform maximizing the weighted welfare function hurts the C corporation owners con-
centrated in high productivity-low cash on hand parts of the figure and benefits poor and
relatively unproductive entrepreneurs. The reform maximizing population welfare benefits
mostly poor workers as the progressivity of the tax system rises. On the contrary, the flat
tax reform benefits mostly the productive workers. Of course, by construction the average of
these measures is not equal to the average social welfare (ex-ante) given by the formula 7.3

due to Jensen inequality.
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Table 8: Uniform Business Tax: Macro Aggregates

Baseline Optimal Max. Entr.

Economy Tax System Welfare
Employment 0.747 0.738 0.765
Output 0.704 0.689 0.715
Capital 0.823 0.727 0.781
Wage 0.603 0.598 0.598
Employment C 0.539 0.274 0.353
Employment P 0.207 0.464 0.412
Output C 0.508 0.256 0.330
Output P 0.195 0.433 0.385
% of Pass-Throughs 69.7 35.8 28.7

Distributional effects of the reform. The inequality effects of the optimal tax reform
under the Uniform Business Tax scenario are presented in Table 9. Income inequality rises
sharply, as the overall tax burden on the entrepreneurial income falls. Top 1 percent income
share increases by 7 percentage points, which is largely driven by an increase in the fraction
of ABOs in this group be 32 percentage points. The same is true for the top 10 percent
income share. Interestingly the coefficient of variation of business income falls, business

income becomes less concentrated but higher relative to the labor income.
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Table 9: Uniform Business Tax: Inequality Statistics

Baseline Optimal Max. Entr.
Economy Tax System Welfare
Coeff. of Var. Pop 2.07 3.13 3.02
Top 1% Share (%) 13.70 20.37 19.52
Top 10% Share (%) 44.28 50.81 50.15
% of ABOs in Top 1% 46.19 78.55 73.81
% of ABOs in Top 10% 23.74 44.18 40.38
Coeff. of Var. Bus. Inc. 11.95 9.15 9.04
Std(log TFPR) 0.09 0.13 0.13
% of Pass-Throughs 69.7 35.8 28.7

8 Conclusions

We study a design of the optimal tax system in an economy featuring active business owners
running closely held, highly profitable businesses—a.k.a. capitalists in the twenty-first century.
In line with the current U.S. law, they choose a legal form of firm’s organization between a
pass-through entity and a C corporation, which determines the way their business income is
taxed. Our key finding is that the optimal policy under the uniform business taxation scenario
strictly dominates in terms of welfare the optimal policy computed under the current legal
framework. Separation of labor income taxation from business income taxation enables the
Ramsey planner to separate distortions on the labor supply margin from the distortions on
the productive capital accumulation and the choice of the legal form of business organization
margins. Our model can be extended in multiple ways, for example to incorporate the
taxation of the capital gains or the collateral constraints for the entrepreneurs. We leave

these extensions for the future.
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A Appendix

To economize on the individual state variables we rewrite problems in terms of cash on hand.
Let x to be cash on hand that entrepreneur has after the production took place and before
consumption, savings and investment decisions have been made. Then, the continuation
value depends on the legal form of organization and denote x;. and 25 to be respectively the
continuation value in case entrepreneur chooses to run C corporation and continuation value

in case entrepreneur chooses to run pass-through entity. Thus, we have for the C corporation

re = yo(Z)+d =T, (rd)—Ty(f. (k" (2)2)+ T — ¢y V2!
Yo (7)) = rd + f. (k" (2)) 2 V2!

rp = Yp (@) +d+(1-0)¢ =T (yp (<) —de) + T V2
yp(2') = rd +mw(,2) vz

With these continuation values at hand one can rewrite the problem of C corporation en-

trepreneur as

V(z,2,C) = max u(c)+ E [dcV (z¢ (), 2,C) + (1 — de) Liasie o)V (2 (7). 2/, P)]

e de
subject to (A1)
ve = yp () +d =T, (rd) =Ty (fo (K" (2)2)+ T — ¢ V24
op = Yp (&) +d +(1=06)k (2) = Ti(yp (2') — 0k™ (2)) + T V2’
yo (2') = rd + f. (k" (2)) 7 \Z4
yp(Z) = rd +7 (k" (2),2) 24
x = d+c
a > a
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and the problem of the pass-through entrepreneur as

V(z,z,P)
T

Tp

ye (2)

yp (2)

x

o

v

max u(c) + SE[dpV (2 (2'),2", P)+ (1 —dp) V (z ('), 2, C)]

caldp

subject to (A.2)
Vo) +d 4 —T(r (@ +¢) = Ta(f (O (2)) ) + T — ey '

yp () +d +(1—=0)e =T, (yp (2') — ")+ T V2!

r(d +e€)+ f. (k" (2) 7 vz

ra +7(€e,2) V24
a+e+c

a
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