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ABSTRACT

This paper investigates the implications of heterogeneous entrepreneurs for the welfare
gains from trade in a monopolistic competition model with a demand system of constant
elasticity of substitution (CES). An agent selects her occupation between entrepreneur and
worker according to her level of entrepreneurial capability, which determines the productivity
of her launched firm. Although this model is isomorphic to Melitz's heterogeneous firm
model in terms of the aggregate welfare gains from trade, it enables us to see the inequality
in welfare gains from trade among heterogeneous agents. We find that firm owners always
benefit more than workers due to an entrepreneurship premium, which is also a measure to
quantify the disparity in welfare gains from trade between entrepreneurs and workers within
a country. We also prove that globalization and agent heterogeneity make this disparity

more severe.
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1. INTRODUCTION

How to measure the impact of trade on welfare more precisely has been an important
issue in international economics in the last three decades. Arkolakis et al. (2012)—
henceforth, ACR—claim that the welfare gains from trade in a large class of trade mod-
els actually depend on only two sufficient statistics: a country’s domestic expenditure

I Therefore,

share and the elasticity of trade with respect to the variable trade costs.
they give their paper the title “new trade models, same old gains.” In other words,
these trade models derive the same welfare gains from trade if these models satisfy
three macro-level restrictions: Rl—rade in goods is balanced; R2—aggregate profits
are a constant share of revenues; and R3—the import demand system is specified by
CES. Inspired by their statement, the literature appears to be taking three main direc-
tions. One questions the completeness of these macro-level restrictions (see Behrens
ct al., 2014b). Another examines how the ACR formula changes when we relax some
assumptions of quantitative trade models (see Behrens et al., 2014¢; Head et al., 2014;
Arkolakis et al., 2015; Melitz and Redding, 2015; Yang and Zeng, 2015). The other
focuses on the different empirical implications of the estimated value of trade elasticity
even though the analytical formulation of gains from trade is the same (see Simonovska
and Waugh, 2014a, 2014b).

However, all the papers mentioned above are limited to measuring welfare gains
at an aggregate level since they specify that the workers in the production sector are
identical. The inequality in welfare gains from trade is ignored in their studies. Thus,
this study moves to investigate the disparity in welfare gains from trade among het-
erogencous agents. Instead of relaxing ACR’s three macro-level restrictions to find
new mechanisms affecting aggregate welfare gains from trade, we measure welfare
gains from trade at the group level in terms of occupations.? Specifically, we intro-
duce agent heterogeneity in entrepreneurial capability to a heterogeneous firm model.
In a conventional Melitz (2003) heterogeneous firm model, there is no specification for
entrepreneurs, since firms are owned by all agents (homogencous workers). Each en-
trant firm pays a sunk entry cost to start up, and takes a draw to decide its productivity,

! This class of trade models includes the Armington model, Eaton and Kortum (2002), Krugman
(1980), and multiple variations and extensions of Melitz (2003) featuring firm heterogeneity in produc-
tivity by Pareto distributions.

% In terms of the aggregate welfare gains from trade, our model is actually isomorphic to Melitz (2003).
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which determines whether this firm can produce profitably.?

Based on the specification developed by Lucas (1978), we assume that each agent
is endowed with two types of capabilities: a “homogencous workforce™ and a “hetero-
geneous talent for managing.” She self-selects her occupation from being cither a
worker or an entrepreneur. Therefore, in this model, the firm heterogeneity sources
from agent heterogeneity in their talent for managing. Entreprencurs (as the firms’
owners) take all the profits of their firms, while workers receive local wages as firms’
employees. Then, the occupational selection of an agent is determined by whether
operating a firm is more profitable than just being employed as a worker. Other set-
tings on the preferences follow Melitz’s (2003) specification. By choosing worker as
the numéraire and holding all other parameters constant, we compare welfares derived
from this model and that of Melitz (2003).

Thus, our objectives are twofold: first, verify that our model is isomorphic to
Melitz’s (2003) regarding the aggregate welfare gains from trade; second, measure the
welfare gains from trade at the group level and make a comparison (i.e., entreprencurs
vs. workers). Given the same aggregate welfare gains from trade, confirmed in the
first task, our second task quantifies the contribution of the entreprencurship premium
and the disparity in welfare gains from trade between workers and entreprencurs. The
effects of trade costs and agent heterogeneity on this disparity within a country are also
respectively examined.

We find that entrepreneurs always enjoy greater welfare gains than workers when
the economy is more open (i.c., when trade costs are lower). Besides, the more
dispersed the agents” capability distribution is, the greater the contribution of en-
treprencurship to welfare gains from trad e will be. We also calibrate the model to
illustrate the disparity in welfare gains from trade for some countries, including the
United States, Japan, and Taiwan.

1.1 Related Literature

This paper is related to the literature responding to ACR. In these papers as follows,
various assumptions on the preference or production side are changed to investigate
new implications for welfare gains from trade. On the preference side, Behrens et al.
(2014c¢) use subutilities of a constant-absolute-risk-aversion (CARA) function to see

3 A subset of entrants immediately exit. Hence, in equilibrium, the expected profit of an entrant is zero.
Aggregate profit rebates to each consumer are therefore also zero (see Simonovska, 2015, p. 1616).
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the impact of the pro-competitve effect on the ACR formula. Fajgelbaum and Khan-
delwal (2016) investigate non-homothetic preferences. Behrens et al. (2014b) explore
the affine transformation of a CES utility. Arkolakis et al. (2015) employ a general
utility of variable elasticity of substitution (VES) to examine variable markups. On
the production side, Head et al. (2014) analyze a log normal productivity distribution.
Melitz and Redding (2015) consider a truncated Pareto productivity distribution. Yang
and Zeng (2015) incorporate mobile capital as the fixed production input to break down
the restriction of trade balance in goods.

In addition, we are not the first to employ the setup of entreprencurship in a het-
erogencous firm model. Nocke (2006) presents a theory of entrepreneurial entry and
exit decisions. Knowing their own managerial talent, agents self-select into markets
and occupations. By this setup, Nocke (2006) highlights a striking sorting result: each
entrant in the larger market is more efficient than any entreprencur in the smaller one.
Behrens et al. (2014a) use this setup in a framework of urban economics to claborate
why cities are more productive due to talent sorting, firm selection, and agglomeration.
Behrens and Robert-Nicoud (2014) extend it further to explain why large cities are not
only more productive but also more unequal than small towns. However, the impli-
cations of entrepreneurship for welfare gains from trade have not been highlighted in
these papers of urban economics. Behrens et al. (2014d) employ this specification
of agent heterogeneity to explore the effect of market size on income inequality in a
closed economy. They do not consider the case of an open economy.

Furthermore, there is also a huge literature on the relationship between trade and
inequality. Krugman and Venables (1995) examine how globalization affects the loca-
tion of manufacturing and the gains from trade across countries. Goldberg and Pavc-
nik (2007) discuss recent empirical research on how trade liberalization has affected
income inequality in developing countries. They summarize that globalization affects
individuals through three main channels: changes in their labor income, changes in
relative prices and hence consumption, and changes in household production deci-
sions. Among these, the first channel always links to the increase in the skill premium.
However, if we extend their first channel to “changes in income™ without merely fo-
cusing on wages, our study can be seen as belonging to their first and third channels
since we suggest that agents’ self-selection into entreprencurs also reinforces the in-
equality in real income within a country. Regarding the disparity in welfare gains,
Behrens and Murata (2012) also analyze how welfare gains from trade are distributed
in their model of heterogencous agents, in which individuals have identical prefer-
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ences of CARA type but differ in labor efficiency. Without firm heterogeneity, their
model shows that the heterogeneity in agents’ incomes results from the heterogene-
ity in agents” efficiency since they assume agents are all employed as workers (only
one kind of occupation). Thus, they measure welfare gains at the individual level. In
their framework of variable markup, they find that the richer consumers in the higher-
income country may lose from trade because the relative importance of variety versus
qua ntity increases with income.

In contrast to these studies, we link firm heterogeneity to agent heterogeneity in
terms of capability of entreprencurship, and highlight its implications for welfare gains
from trade. By doing so, we provide a measure to estimate the disparity in welfare
gains from trade between workers and entreprencurs within a country.

The remainder of this paper is organized as follows. We introduce heterogeneous
firm models with and without entreprencurship in Section 2. Then, Section 3 compares
the welfare gains from trade at an aggregate level between these two models. Further-
more, we decompose the aggregate welfare gains in terms of occupation. We calibrate
the model in Section 4. Finally, Section 5 concludes the paper.

2. HETEROGENEOUS FIRM MODELS WITH AND
WITHOUT ENTREPRENEURSHIP

By choosing a worker as the numéraire and holding all other parameters constant, we
compare a heterogencous firm model with entreprencurial choice, as developed by
Lucas (1978), to a standard heterogeneous firm model without entreprencurship, as
shown in Melitz (2003).

2.1 Model with Entrepreneurship in a Closed Economy

First, consider a closed economy with a population L. Although individuals have iden-
tical preferences and each of them is endowed with one efficiency unit of labor, they
differ in their innate entreprencurial capability level, denoted by . An individual with
a higher capability ¢ can organize a more efficient firm that requires lower marginal
costs per unit of output. They are fully aware of their entreprencurial capability when
they decide either to operate a firm as an entrepreneur or just to be employed by a firm
as a worker. Being a worker, the individual receives the local wages, w, by supplying
her labor efficiency. If her entrepreneurial capability is high enough to set up a firm
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that earns her more returns than the local wages, the individual will choose to be an
entrepreneur and launch her own firm, which employs 1/ efficiency units of labor to
produce one unit of a variety of differentiated goods.*

The specification of preferences is the same as Melitz’s (2003). All individuals
have identical preferences, and the utility derived from the consumption of differen-
tiated goods is given by a CES function. Specifically, consumers solve the following

utility maximization problem:

max Uy = M
Maso A Ay

st. Yy =/ pa(i)qa(i)di,
1€ A

where the subscript A represents variables in autarky;

o
o—1

My =

[, laaor=ai

is a CES bundle of differentiated goods with elasticity of substitution ¢ > 1; {2 4 means
the whole variety set in this closed economy; ¢ 4 (i) denotes the aggregate consumption
of variety i; p4(4) is its price; and Y4 represents the aggregate income.

A continuum of potential entrepreneurs are heterogencous in terms of their en-
trepreneurial capability ¢ € [1,00) distributed as an untruncated Pareto cumulative
density function G(y) = 1 — ™", where ¥ > ¢ — 1. Lower values of x imply greater
agent heterogeneity, and the homogeneous agent model corresponds to the limiting
case in which ¥ — 00. As a result, there is a continuum of firms that are heteroge-
neous in their productivity ¢ € [ 4, 00) in the same untruncated Pareto distribution.
Here, ¢ 4 stands for not only a cutoff for occupational selection of individuals but also
a cutoff for entry of firms.

Given that all firms of type-¢ apply identical optimal pricing rules, we can in-
dex cach variety by the productivity, which allows us to express aggregate consumer
demand in this closed economy as follows:

“In contrast to Melitz’s (2003) setting, there is no sunk cost to create a firm and receive a productivity
draw. Appendix 1 analyzes how the model will change if we explicitly assume that an entrepreneur needs
to pay fe > 0 efficiency units of labor as the sunk entry costs to start up her firm.
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[

Y,
A , where Py =

-7

qa(p) oAl

is the CES price index.
Firms maximize the profits. Therefore, in autarky, firms’ optimal prices and op-
erating profits are given by

= — and
paly) =1 an
Y4y [o—1 Pyp]°!
Ta(p) = =2 ul ()
ag ag w

Then, the equilibrium in the closed economy is determined by the following three
relationships. First, as in Lucas (1978), an individual self-selects into entreprencurship
when operating a firm is more profitable than being a worker. Thus, the cutoff © 4 is
defined by equating the operating profit to the local wage rate as follows: >

o—1

Ya = w. )

malpa) = —=

oc—1 Papa
g w

Second, the aggregate income is the sum of the income from all individuals, in-
cluding entreprencurs and workers. Each entrepreneur collects all the profit of her
own firm. Thus, the averag ¢ operating profit of firms, denoted by 74, is the average
rewards of entrepreneurs. The masses of workers and entrepreneurs are LG (p 4) and
L[1 — G(p4)], respectively.® Then, by using the relationship linking relative firm op-
erating profit to relative firm productivity (1) and the condition (2) above, the aggregate

income in this closed economy is given by

Yy = LG(pa)w + L[l = G(pa)lTa

N 0—1
- Lu {Gm) 11— Glpa) (jj) } 3

3 Note that this is identical to the zero-cutoff-profit condition in Melitz (2003) when the fixed produc-
tion cost f; = 1. However, our interpretation on f; is different from Melitz’s (2003). We interpret f;
as the number of entrepreneurs required to set up a firm. We prove in Appendix 2 that the assumption
f4 = 1is innocuous.

© The mass of firms (varieties) 7. 4 is equal to the mass of entrepreneurs L[1 — G(p.4)].
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where

= [Crap (1)

YA 1 - G(QOA YA
1
N oo dG(gO) o—1 ( 5 )0'1
= g 17 = B —— . 4
©A MOASO =Gl pa—— ©a (4)

is a weighted average of firm productivity, corresponding to the harmonic mean weigh-
ted by output shares as in Melitz (2003).

Third, in aggregate, the sum of all workers” incomes, LG(p 4)w, accounts for
a 1 — 1 /0 share of the sum of all firms’ revenues. The aggregate income equals the
total expenditure, which is also the total revenues of firms, due to balance of payment.
Then, combining this with the expression of the aggregate income (3) yields

—~ N\ o—1
Glpa) = (0 — D1 - Glp)] (j—j) | )

Thus, by taking G(p) = 1 — " and the weighted average of productivity (4)
into (5), we have the closed-economy equilibrium cutoff of productivity:

(6)

1
olgk—1)+17%
I LCEEN

Kk—ao+1

Then, by taking the closed-economy equilibrium cutoff (6) into the aggregate
income and the price index, the closed-economy aggregate welfare is given by:

YA o o —orto—1 1
Wy = B, = L= (e — Dk To(k = 1)+ 1] D (k—0c+1)"*. (7)
A

2.2 Model with Entrepreneurship in an Open Economy

Next, let us move to the case of trade between two symmetric countries, in each of
which there is a continuum of immobile individuals with mass L. Since a firm that

exports needs to pay f, > 0 efficiency units of labor as the fixed exporting costs, only
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firms that are productive enough find it profitable to export. Besides, we assume an
iceberg variable trade cost, whereby 7 > 1 units of a variety must be shipped from one
country in order to ensure that one unit of the variety will arrive at the other country.

Individuals consume domestic (labeled by subscript d) and foreign (labeled by
subscript ) goods and face the following utility maximization problem:

max U = M,

M>0

st Y= [ pu@adi+ [ paa)d;
ZEQd ]eﬂx

Then, the CES bundle of differentiated goods is given by

a

o—1

w=|f )i [ 0.5 = di

Due to M = Y/ P, the price index is

1

1—0o

p_ Meﬂd[pd(i)]l—gdi+/jeﬂx[pm(j)]l‘”dj}

Subsequently, by indexing each variety by its productivity and origin of produc-
tion, wc have aggregate demands as follows:

wo= L[0T

pa()

qx(so)z%{ P r-

px(p)

By maximizing the profits, firms find their optimal prices and operating profits,

given by
g w g TW
pd(gp)_o__laz pﬁ(gp)_o__l77
Y a—lpgpr—l Y{U—ngpr_l
= — = — . (8
ne) =+ | mw = [ ®

Determined by conditions similar to those in autarky, open economy equilibrium

10
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is characterized by productivity cutoffs for entering the domestic market ¢ 4 and export
market ;. While the former is given by equating the operating profits in the domestic
market to the local wages, the latter is determined by equating the operating profits in
the export market to the required fixed exporting costs.

Y [o—1 Pypy;1°!
ma(pa) = . { i = w,
Y [o—1 Py, 17!
To(pa) = o { o TZQC} = Wf,. 9

For a firm, it is impossible to export before the firm is launched by an entrepreneur.
Thus, we find that ¢, > ¢, should always hold, which naturally ensures the selection
of firms into the export market. Combining these two zero-cutoff-profit conditions
implies that the export cutoff is a constant multiple of the domestic cutoff, where this
multiple depends on the variable and fixed trade costs as follows:

00 = T(£)7 T a. (10)

Therefore, we impose the restriction 7( f,)!/(?=1 > 1 through the context from
now on to guarantee ,, > gpd.7 Then, the mass of firms n4 and the mass of exporting
firms n, are respectively given by

ng=LI1 =G(ga)]l,  ne = L[l —G(gs)]. (11
Next, summing up the incomes of all workers and all entreprencurs and using the

expressions of firms’ operating profits (8) and zero-cutoff-profit conditions (9) yields
the aggregate income:

Y = LG{pau+ Ll - Glo] | milo) T s
+ 2l = 6l [ [ o) G0 ~ uf,

7 In Melitz (2003), an assumption that T(fm/fd)l/(afl) > 1 is necessary to guarantee firm selection
into the export market.

11
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1 1

A B R S

/:90 R M :(#m)*%- (14)

are the weighted averages of firm productivity among all firms and exporting firms,

|

respectively.

As documented in the closed economy, the sum of all marginal costs, Lw{G(yq)—
[1 — G(¢s)]fs}, accounts for a 1 — 1/¢ share of the sum of all firms’ revenues. By
using the expression of the aggregate income (12), we have the relationship linking ¢ 4
and ¢, as follows:

~—\ -1 — N o—1
Clpa)=1-Cea)]fa=(o-1) {[1—61(%)] () o () }
(15)
Thus, by substituting the function G(), equation (10), and the weighted averages

of firm productivity (13) and (14) into equation (15), we obtain the open-ecconomy
equilibrium cutoffs of firm productivity as follows:

1
—rto—1 "
pa= (14717 ) e (16)

r—o+l

Pu = {fx(l + 7 7 )} - P (17)

Subsequently, by taking equilibrium cutoffs (6), (16), and (17) into the aggregate
income (12) and the CES price index, we obtain the open-economy aggregate welfare:

W=
r

12
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- - 1 ~ (r—Dljo+l —rto—1 %
L ()T (o 1) F (o 1] T (m% ) Cas)

Now, we move to examine some properties of these equilibrium cutoffs. Combin-
ing the restriction 7(f,)'/(?=1) > 1 and expressions (16) as well as (17), we know the
inequalities between these cutoffs: ¢ 4 < g < ., which are consistent with those in
Melitz (2003).

Then, by differentiating these cutoffs with respect to « and 7 in turn, we have
comparative statistics shown in Proposition 1, which are also the same as those in
Melitz (2003).

Proposition 1 (Comparative statistics)
1. In either a closed or open economy, the ¢ 4, ¢4, and p, are all decreasing in «.

2. In an open economy, ¢, is decreasing in 7, whereas ¢, is increasing in 7.

Proof:
d%'@A__l{a(ff—l)Hr k(o — 1)2
de. K2 k—o+1 (k—o+ Dlo(k—1)+1]
o(k—1)+1 } }
In | ————— 0
+In { pR—— <0,
1
—rto—1 ;
d(pd — (1 —+ T_wa o—1 )
dk
—rto—1 E%T
In {1 —+ T—wa 7—1 } + H{(U—L)Jrlln[T]+ln[f$]}{i+071
(O’—I)T’if;'71 1+7 7 f, o—1
dipa { }
% de ) < 0.
oA
In addition, since @, = @47 fé/ (0—1)’
ngw ngd
=——<0.
dk dk

With respect to 7, the derivatives of ¢4 and ¢, are given by

13
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1—r

d —rto—1 —rto—1 P
dgi—d — (_T_H_l)fx o—1 (T—wa o—1 +1) YA <07

11—~

d = _ =
Dl el (T” 5 +fac> pa > 0.
dr

Note that « is the tail index of the distribution of agents” managerial talent, where
a smaller x implies a fatter tail and thus greater dispersion of agent capability.® Thus,
from the analysis of comparative statics in Proposition 1, we know that in both the
closed economy and the open economy, when agents” entrepreneurial capability is
more dispersed, the cutoff for being an entrepreneur increases. Put differently, the
presence of more productive firms (operated by the more talented agents) in the right
tail reinforces the competition between firms so that the threshold for a firm to be
profitable enough (for an agent to become an entrepreneur) is raised. By the same
token, in the open economy, the greater the dispersion of firm productivity is, the
higher the cutoff for firms to enter the export market will be. Regarding the impact
of trade costs, decreasing trade costs lower the cutoff for entering the export market.
However, when trade across countries is freer, the cutofT for being an entrepreneur rises
due to more severe competition between firms. This implies that only entreprencurs
with higher capability can launch their firms and compete in the market when trade

becomes more open.

2.3 Model without Entrepreneurship

By contrast, in a heterogeneous firm model without entreprencurship, as specified
by Melitz (2003), the closed-economy equilibrium cutoff ¢ 45 is given by the zero-
cutoff-profit condition as follows:

-1

Yarr [0 —1 Payrpanr 17
4 = wfq.

ag ag w

Tam(@anm) =

where subscript AM denotes the related variables in the closed economy of the Melitz
(2003) model. Subsequently, free entry requires that the probability of successful entry
times average profits conditional on successful entry equals the sunk entry cost:

8 The variance of @ is x/[(k — 1)2(k — 2)] if & > 2.

14
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[1 = Glpar)mans = wfe.

Using the relationship linking relative firm revenues to relative firm productivity and
the free-entry condition, the mass of surviving firms is given by

NAM = feL . (19)

TGl T

Then, taking the cumulative distribution G() into the free-entry condition yields the
equilibrium cutoff in the closed economy as follows:

wr =[5 ()]

Thus, by employing the CES price index, the mass of firms (19), and the cutoff in the
closed-economy equilibrium (20), we obtain the closed-economy aggregate welfare:

L o _ o ﬂ IR Rt ol
WAM:—ILU:LC"710- 0'71(0'_1)%1(1%_0-_’_1)71]06% fdﬂ(o' 1) ] (21)
Payr

In the case of open-economy equilibrium in Melitz (2003), the cutoffs in equilib-
rium are, respectively, determined by the following zero-cutoff-profit conditions:

Yy [6—1 P o1

wan (Yanr) = M { 5 MZdM} = wfy, (22)
Yy [6—1P o1

Ranrlpars) = 2 | oL DIy, @3)

where subscript M denotes the related variables in the open economy of the Melitz
(2003) model; wps (resp., m;as) denotes the operating profit from the domestic (resp.,
export) market in Melitz (2003); and @45 (resp., @-ns) denotes the productivity cut-
off for entering the domestic (resp., export) market in Melitz (2003). The free-entry
condition again equates the expected operating profit of entry to the sunk entry cost:

15
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[1 - G(QOdM)]m + [1 - G(QOwM)]m = wfe- (24)

Then, the masses of producing and exporting firms are determined by

Ngy = L , and
P f€ +fd+ I_G(prM)f
1 — G(pam) 1 — Gloanr) "
1 — G(pem)
oM = —————NJM - 25
Mo = 7 Gloa) "M (25)

Plugging the cumulative distribution G(¢) and the relationship linking the cutoffs
wans and . pr, which are derived from zero-cutoff-profit conditions (22) and (23), into
the free-entry condition (24), the open-economy equilibrium cutoffs are, respectively,

given by
1
—rto—1 "
() 26
Wi = |1+7 1, PAM, (26)
£\
Pae = T (ﬁ) Pdn - 27)

Thus, by using the CES price index and the mass of firms (25), we obtain the

open-economy aggregate welfare in Melitz (2003) as follows:

—rto—1 =
- . e P —rto—1 —1 -
T ll”ﬂ (f_) ] 5T R (ko )L 28)

16
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3. COMPARISONS

3.1 Welfare Gains from Trade at the Aggregate Level

Labor (worker) is chosen as the numéraire, and some agents are workers while the

others are entreprencurs. Therefore, the minimum of agents” returns is 1, which equals

the income of each homogeneous agent in Melitz (2003). We immediately find that the

aggregate income in the entreprencurship model is always higher than that in Melitz’s

(2003) model. Proposition 2 shows the proofs for the closed and open economy, re-

spectively.

Proposition 2 (Comparison of the aggregate incomes)

Either in the closed economy or open economy, the aggregate income in the en-

treprencurship model is always higher than that in Melitz’s (2003) model.

Proof: In the closed economy equilibrium, the aggregate income is given by
@ o—1
Yy = Lu {G(w) 1= Glea) (24 } ,
YA
where
(@)”‘1 _ R
YA Kk—ao+1

Thus, G(p4) + [1 — G(p.4)]($Pa/pa)”"" > 1 must hold.
As aresult, by using (6), we have

oK

Ya=Lw %

4 wU(Ii—l)—i—l
> Lw=Yapn.

In the open economy, taking (15) back into the aggregate income (12) gives

17
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@ o—1 COV o—1
Y = Lur 1= 6] (£2) 4 1-Gleln (£2) 1
Yd Pz

where

@ o—1 COV o—1 K
_ [ Pz __
(wd) _(%) K—o+1

Then, by using (6), (16), and (17), the aggregate income can be re-written as:

oK
ok —1)+1
> Lw = Yy, (30)

Y = Lw

Therefore, the aggregate income in the entreprencurship model is always higher than
that in the Melitz (2003) model.

This result is not too surprising. An agent chooses to be an entrepreneur because
she finds that she can earn more income than just being a worker. Thus, the aggregate
income in this model, where some agents are workers while others are entrepreneurs,
must be higher than that in Melitz’s (2003), where all agents are workers. However,
based on the same CES demand system and the same numéraire, the aggregate income
in this model is also a constant independent of 7 even though the cutoff for being an
entrepreneur is a function of 7 in an open economy. As a result, when 7 changes,
the change in the aggregate welfare depends only on the change in the price index:
dinW =dInY — dIn P = —dIn P, which is the same as the case of Melitz (2003).
Therefore, we know that the welfare gains from trade at the aggregate level derived in
this model are equivalent to those in the Melitz (2003) model.® To illustrate this result,
we explicitly calculate the welfare gains from trade at the aggregate level.

First, let A denote the domestic share of expenditure, which is given by '

 We follow ACR (p. 94) to define the welfare gains from trade as the relative change in real income
associated with any foreign shock, i.e., dln W or W’/W, where W’ denotes the real income after the
shock.
—1

—wto—1

19 In Melitz (2003), the domestic share of expenditure is given by A = |1 + 7 %(f,/f4) o1
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_ j;eﬂdpd(SO)Qd(Sp)di _ M o-1 oow
" Y o =

- (1 +r‘“fﬁ>_l- G

agw

Note that A depends on 7, f,, o, and x, which are all exogenously given. For the
same set of these parameters plus f; = 1 in Melitz (2003), these two models derive
the same value of A, which is observable from empirical data. Consider a lowering
of trade costs from 7 to 7/, by which the aggregate welfare level changes from W to
W' (resp., from Wy, to W;, in the Melitz (2003) model). Consequently, by using
expressions (18) and (28), we are able to express the welfare gains from change in 7
in the open economy in terms of A for these two models as follows:

1
—rto—1 -

ey ()T 1
Wiy fa A\TF
WM = f 7&427171 = T 3 (32)
1+77° (—w)
fa
7ﬂ+o'171 % 1
w' L+ ()" f, 7 NN\ w
W - ( ) ffﬂﬁ»o'fl ] = (T) . (33)
L4+ 775f 7!

Referring to the closed-economy aggregate welfares (7) and (21), it is obvious
that the welfare gains from opening the closed economy to trade in these two models
are respective special cases of (32) and (33), where 7 = o¢ and thus A = 1:

1
—nto—1 -
WJ\/J n— ( fa ) = § noL
= 1 + T H _— = A I s
Winr () T (X)
W/ —rto—1 % 1
— 1 N—~K . o—1 — )\/ .
= T =
Consequently, in ACR’s format, we see that dIn[WW] = dIn[Wy,] = —In[\]/k.

Actually, combining Appendix 1 and 2, we know that the ACR formula dIn[W] =
—1In[A]/k still holds if we introduce a sunk entry cost wf. and a more general f;
(i.e., fg can be any positive number) in our model. Accordingly, we prove that our
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model with entreprencurship is isomorphic to Melitz’s (2003) in terms of the aggregate
welfare gains from trade, which is highlighted in Proposition

Proposition 3 (Isomorphism to the Melitz (2003) model regarding the aggregate wel-
fare gains from trade)

Given the same set of parameters { fe, f4, fz, L, 0, Kk, T} across these two models, we
then have dIn[W] = dIn[Wy,] = —In[A]/k.

However, even though these two models are isomorphic in terms of the aggregate
welfare gains from trade, they have different mechanisms to determine their masses
of (active) firms. By taking equilibrium cutoffs (A2), (A8), and (A9) into the mass of
all firms ng = L[l — G(yq)], we find that the larger the value of f. is, the smaller
the mass of firms will be. By contrast, in the case of Melitz’s (2003) model, the mass
of surviving firms is independent of the value of f.. We can immediately see that f.
has been cancelled out when substituting equilibrium cutoffs (20), (26), and (27) into
the mass of surviving firms, ngus, in (25). The difference in the mass of firms in turn
results in the differences in the price index and in the aggregate welfare level between
these two models.

3.2 Decomposing Welfare Gains from Trade

Although there is no difference in welfare gains from trade at the aggregate level be-
tween these two models, it is still worth examining the distribution of these welfare
gains in this model. An entrepreneur collects all the net profits of her own firm. There-
fore, the sum of all firms’ net profits divided by the mass of firms (entrepreneurs) is
equal to the average income of entrepreneurs, which is given by

1 — G(pr)
1 —G(pa)

{5 ()]

Thus, we find that the income inequality between entreprencurs and workers

Ye = Ta+ (e — wfa)

within a country becomes severe when trade costs decrease, as shown in Proposition
4.
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Proposition 4 (The income inequality)
In an open economy, the income inequality between entrepreneurs and workers becom

es severe when trade costs decrease.

Proof: By using equilibrium cutoffs (6), (16), and (17), we measure the income in-

equality between entreprencurs and workers as follows:

e 1 o—1
%:ﬁ (’f"i‘ﬁ):
K a Tﬂfwo'71

which is decreasing in 7.

Next, using equilibrium cutoffs (6), (16), and (17) yields the average welfare of
all entreprencurs as follows:

T —rto—1
= e 1 fo—1 K e U(Ii—l)—i—l} Ao T)
W:7:Lo'71
c P ( o )(K—U—i—l) {K—U—i—l

—to—1 % o — 1 —rto—1
(1Y (e L) G

R

In contrast, the average welfare of workers is equal to the welfare of an individual

worker:

1 L 1 1 —atol
Ww:ﬂ:Lﬁ(U_ )( K )Ul{a(n— )+ } R
P o k—o+1 k—o 41

1
—nto—1 -
x(1+r—ﬁfw o ) . (35)

Then, consider a lowering of trade costs from 7 to 7/, by which the average wel-
fare of entrepreneurs changes from W, to We/ while the average welfare of workers
changes from W,, to ml. By using expressions (34) and (35), the average welfare
gains from change in 7 for different types of occupations are given by
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L W
W G(pa)W,

|
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1
- —rto—1 " 1
W 1+ 7_/ —Hf o—1 A/ -
e ("t _ ('3?) , (36)
w 1+7—_fo o—1

—nto—1 L o—1 N—FK %
W[ )T O
= —rto—1
W@ 1+7__wa o—1

—nto—1
1+%;(r%ﬁ“1 )
L1 0T 1 /1-X
B A/ T + K A/ 37
BN 1+0—1(1—A)' 37
K A
Comparing expressions (33, (36), and (37), we obtain that W.' /W, > W,, /W, =

W' /W because of A > X'. To decompose the aggregate welfare gains from trade, by
using W = L{G(0q) W, +[1 — G(pz)]W, }, we can also express the relative welfare
change as follows:

W' LG(gl) W + L[l = G(p)]W.
w LG(pa)Wy + L1 — G(pa)]We

!
X

+ L1-G(pa)]We
N——

total W,, bf. shock total W, bf. shock

G(W&)} W, —_— I_G%)} W —
—x LG We + —x L[1-G W, ,
G(@d) W iﬁi)—/ 1-— G(QOd) W. u}ﬂ/
total W, bf. shock total W, bf. shock
total W, aft. shock

total W, aft. shock

(38)
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The notation “total W, (resp., We) bf /aft. shock™ means the total welfare value
of all workers (resp., entreprencurs) before/after the shock. Then, the left-hand side
(LHS) of equation (38) shows the aggregate welfare level after the shock, while the
right-hand side (RHS) breaks down the aggregate welfare level after the shock into
total welfare values of these two groups (after the shock). From equation (38), we
see that the total welfare value of all workers increases through not only individual
welfare gains (i.c., le /m = W'/W > 1) but also the increase in the mass of
workers (i.e., G(¢})/G(¢a) > 1). Hence, the total welfare value of all entreprencurs
after the shock on the RHS is lower than the product of W/ /W times the total welf are
value of all entrepreneurs before the shock on the LHS. Given that each entrepreneur,
on average, enjoys a higher individual welfare growth rate than the aggregate welfare
growth rate (i.¢., W, /W, > W' /W), the mass of entrepreneurs greatly shrinks (i.e.,
1 — G()]/[1 = G(pa)] < 1). In other words, when trade becomes freer, the mass
of entreprencurs greatly shrinks while they enjoy superior growth in real income. We
illustrate in this framework that trade liberalization reinforces inequality by allocating
higher welfare gains to fewer talented agents.

Therefore, simplifying (37) in ACR’s format highlights the impact of entreprencur-
ship on the welfare gains from trade, shown in Proposition 5.

Proposition 5 (The welfare gains from trade by entrepreneurship)
In an open economy, the welfare gains from trade contributed by entreprencurship are
given by

AEdln[We]—dln[m]:dln{l—i—(U;l)(1;)\”.

Proof: By expressions (34) and (35), the change rates of welfare for entrepreneurs and
workers are given by:

- o 1N /11—
dK :dln[We]:——dln[)\] +dll’l |:1+(0- ) ( A):|7
We K K A
—
selection entrepreneurship
W —— 1
W _ giny] = —Ldin]y) .
W, K
————
selection
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Since there is no difference in the specifications of workers between this model and
Melitz’s (2003) model, dIn[W,,] is naturally driven by the same mechanism as in
Melitz (2003), i.¢., firm selection. However, in the case of entrepreneurs, we find that
dIn[W,] can be decomposed into two terms. The first term equals d In[W,,], which
represents the impact of firm selection on welfare gains from trade, while the second
term represents the extra impact caused by the premium of entreprencurship. Hence,
we have the welfare gains from trade contributed by entrepreneurship as shown in the

second term of dIn[W.|.

Note that the average welfare gains from trade of workers include only the first
term; the second term also represents the differential in welfare gains from trade be-
tween an entrepreneur and a worker. In other words, this term specifies not only the
entrepreneurship premium but also the disparity in welfare gains from trade between
these two occupations within a country. Proposition 6 shows how this disparity evolves
when agent heterogeneity or trade costs change.

Proposition 6 (Comparative analysis on the disparity in welfare gains from trade

within a country)

In an open economy, when trade costs 7 decrease, the following arguments are true:

1. The more open the economy 1is, the greater the contribution of entreprencurship on
welfare gains of trade will be.

2. Entreprencurs always enjoy a higher welfare growth rate than workers do.

3. The greater the dispersion of agent capability of entreprencurship (smaller ) is, the
greater the contribution of entrepreneurship on welfare gains from trade will be.

Proof: As aresult of d)\/d1 > 0, the following is true:

G G A T

dr K2

Consequently, A increases as 7 falls. Thus, we conclude that the freer the trade, the
greater the contribution of entrepreneurship on welfare growth.

Consider that trade costs drop from 7 to 7/, by which the domestic expenditure
share decreases from A to A’. Then, we immediately obtain that
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14 oc—1 ( [ )
K N
14 oc—1 ( I—A )
K A
since A > X'. Putting this inequality back into (36) and (37), we know that

! o—1/1=-X
W (N U )
W, W, | o—l(l—A) ’
1+ ——

R

> 1,

always holds. In other words, A = dIn[W.| — dIn[W,,] is always positive. Thus,
entreprencurs always have a greater welfare growth rate than workers.
According to expression (31), we obtain

rto+l

dx _ rf ! {In[f] + (o — 1) Infr])
dr; (U—l)(Tﬁfx;%l‘i‘f;%l)Z

> 0,

which supports

d{(";l)(lgx)} (U_l)p(l_A)H%

dk - KZNZ <0

As a result, when & gets smaller, the term [(c — 1)(1 — A\)]/(k\) becomes larger. In
turn, A becomes larger as well. Thus, the greater the dispersion of agent capability of
entrepreneurship is, the greater the contribution of entreprencurship on welfare gains
from trade will be.

In summary, the contribution of entreprencurship on welfare gains from trade
becomes more significant when the economy is more open and agents are more het-
erogencous in their entrepreneurial capability. Meanwhile, when the welfare gains
from trade by entrepreneurship increase, the disparity in welfare gains between work-
ers and entrepreneurs is enlarged. Proposition 6 explicitly highlights some testable
arguments for further empirical studies. We claim that the favorable welfare growth
for entrepreneurs also accounts for the inequality in the era of globalization.
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4. CALIBRATION

To calibrate the model, we need to determine the value of ¢. Krugman and Venables
(1995, p. 870) use 3, 5, and 7, respectively, for illustrating their results. In this study,
we pick ¢ = 4, which is quite standard for monopolistic-competition models with
the CES. Since we assume firm productivity is distributed as an untruncated Pareto
distribution with a shape parameter «, firm size distribution is also an untruncated
Pareto with a tail index governed by ¢ and «. We first derive the tail index of firm size
distribution as follows, which is employed for calculating the parameter « conditional
on a given value of .
Let I(y) denote the required workers of a firm with productivity ¢, given by

'= 00;1 p(e)a(p) = 00;1 [pa(@)aa() + pe(©)a: ()]
=Y ( 0'0-;1 )U (QOP)O-_I(I +T1_g).

Subsequently, we obtain the expression of  as follows:

1 1

= () v

oc—1

Then, taking the above expression into the cumulative density function of firm
productivity G(pp) = 1 — " yields the cumulative density function of firm size as
follows:

c—1

Geze(l) =1— {( ow )ﬁ Ply(l +7—1_O—)]110'}_Rlo-ﬂ17

Prisize > I] = 1 — Gg;:.(l) = constant x l;_jl,

where /(o — 1) is the tail index of this distribution.
This tail index gives the relationship of ¢ and x and has been estimated from
firm-level data in the literature (¢.g., Luttmer, 2007; Chaney, 2008; Eaton et al., 2011).
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We choose x/(0 — 1) = 1.06 in Luttmer (2007) to derive x = 3.18, which represents
the absolute value of trade elasticity. Simonovska and Waugh (2014b, p. 35) develop a
new estimator to disaggregate price and trade-flow data for the year 2004, which span
123 countries that account for 98% of world GDP. Their benchmark estimate for the
absolute value of trade elasticity is 4.14. Applying their estimator to alternative data
sets and conducting several robustness exercises allows them to establish a range for
the absolute value of trade elasticity between 2.79 and 4.46. Thus, it looks acceptable
that we set x as 3.18.

Then, we construct the gross expenditure of a country as: £ = GO 4 Im — Ex,
where GO denotes the gross output; Im means the total imports; and Ex stands for the
total exports. Thus, we specify the share of domestic expenditure as follows:

E; —Im;
At = — 5
where the subscript ¢ specifies the year ¢.

In order to make a comparison based on the same criteria, we only employ of-
ficially announced data across countries. Due to the public availability of the gross
output data, we select the United States, Japan, and Taiwan to construct their gross ex-
penditure data from 1997 to 2014.!" Based on the constructed gross expenditure data,
we calculate the values of domestic expenditure share for each of these three countries
vear by year. Table 1 lists the time series of A and the derived welfare gains from trade
for workers and entrepreneurs in each country.

We set the counterfactual case under autarky (A = 100%) as the benchmark to
calculate the welfare gains from trade in each year. For instance, the value of d In W,
in the United States for the year 2014 being 12.33% implies that the US entreprencurs’
average real income for 2014 has increased 12.33% compared to their average real
income under autarky. Due to dInW = dInW,,, the magnitude of dIn W, can be
also regarded as the aggregate welfare gains from trade. Therefore, the aggregate
welfare level of the United States for 2014 has increased 2.87% over its aggregate
welfare under autarky. From Table 1, a similar decreasing trend of A (the domestic
expenditure share) across countries is shown, since it is generally accepted that trade

gets freer over time. As a result, workers™ and entreprencurs’ average welfare gains

1 We directly download these data from the websites of the United Nations Statistics Division, the US
Bureau of Economic Analysis, the Japan Cabinet Office, and the Department of Statistics, Directorate
General of Budget, Accounting and Statistics (DGBAS) of Taiwan.
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Table 1 Welfare Gains from Trade (o = 4, k = 3.18)

unit: % United States Japan Taiwan
year A dlaW, daW.| X dlnW, dlaW.| X\ dlnW, dnW.
1997 [93.17 215 9.06 |9472 1.66 692 | 7843  6.78 32.72
1998 [93.17 215 9.06 |9506 1.55 646 | 7777 699 33.96
1999 (9287 224 949 9523 1.50 622 |78.12 688 33.31
2000 [9222 244 1040 | 9481 163 6.79 | 7589 758 37.55
2001 9274 228 9.66 |9462 1.69 7.06 | 7796 693 33.61
2002 (9271 229 971 |9453 1.72 718 | 7766  7.02 34.16
2003 9252 235 998 |9437 1.77 740 | 7668 733 36.02
2004 (9193 254 10.82 | 9384 194 813 | 7417 812 40.98
2005 (9162 2.63 11.26 |93.11 217 9.15 | 7429 8.09 40.74
2006 9124 275 11.81 |92.16 247 1049 |73.17 844 43.02
2007 [91.13 279 11.97 | 9164 263 11.23 | 7247 8.66 44 .49
2008 [90.69 293 12.61 |91.16 278 11.92 | 7230 871 44 86
2009 [92.08 249 10.60 | 9335 2.09 881 | 7566 765 38.00
2010 [91.11 280 12.00 | 9250 236 10.00 | 72.63 861 4417
2011 [ 9045  3.00 1297 | 9165 263 11.22 | 72.54 863 44.34
2012 [90.54 297 12.83 | 9140 271 11.58 | 73.03 848 43.32
2013 [90.79  2.90 12.47 19033 3.04 13.15 | 7341 836 42.53
2014 | 90.88 2.87 12.33 | 89.48 331 1439 | 73.26 841 42 .84

from trade both increase as A decreases. Since we apply the same values of ¢ and & to
cach country, the difference in welfare gains from trade across countries only results
from the different values of A across countries. Taiwan enjoys higher welfare gains
from trade, and features higher disparity in this welfare growth between workers and
entrepreneurs due to its lower domestic expenditure share. In contrast, the welfare
gains from trade for the United States and Japan are not very different. Figure 1 plots
the time-series magnitude of entreprencurship premium on welfare gains from trade,
which is given by A = dInW, — dInW,, for these three countrics. We see that
Taiwan shows higher values of this measure, so its disparity in welfare gains from
trade between entreprencurs and workers is greater than the United States and Japan.
Note that our results in Table 1 present only a partial picture of how trade liber-
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Entrepreneurship Premium
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Figure 1 Comparison of the Entrepreneurship Premium

alization affects the inequality within a country. Goldberg and Pavcenik (2007) review
a body of literature and summarize that globalization influences individuals through
three main channels: changes in their labor income, changes in relative prices and
hence consumption, and changes in household production decisions. In contrast, our
study quantifies the contribution of entrepreneurship premium to welfare growth, which
is driven by agents’ self-selection into entreprencurs. We suggest that the entrepreneur-
ship premium acts as an extra mechanism to reinforce inequality of real income within

a country.

S. CONCLUDING REMARKS

Inspired by ACR, this paper investigates the implications of entrepreneur heterogeneity
for welfare gains from trade in a monopolistic competition model with a CES demand
system. We follow Lucas’ (1978) framework to incorporate entreprencurship in a het-
erogencous firm model. An a gent selects her occupation between entrepreneur and
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worker according to her capability level of entrepreneurship, which in turn determines
the productivity of her launched firm. Therefore, the source of firm heterogeneity lies
in the entreprencur heterogeneity in their talent for managing. The occupational se-
lection of an agent is determined by whether running a firm is more profitable than
being a worker. Other settings on the preferences follow Melitz (2003). By choosing
worker as the numéraire and holding all other parameters constant, we first make a
comparison on welfare gains from trade at an aggregate level between heterogencous
firm models with and without entreprencurship (i.c., this model vs. Melitz (2003)).
Subsequently, we decompose the aggregate welfare gains from trade in terms of occu-
pation (i.c., workers vs. entreprencurs) and examine the impact of trade costs as well
as agent heterogeneity on the disparity in welfare gains from trade.

We find that this heterogeneous firm model associated with entrepreneurship de-
rives the same aggregate welfare gains from trade as those in Melitz (2003) without
entreprencurship. Both are expressed as the ACR formula. However, considering the
average welfare gains from trade for entreprencurs, we find an extra term, which is
contributed by entrepreneurship, which is not present in the original ACR-formula.
Comparing this to the average welfare gains from trade for workers, which only con-
tains the ACR formula, we highlight that this extra term quantifies the impact of the
entrepreneurship premium on welfare gains from trade. In other words, we can es-
timate the disparity in welfare gains from trade between workers and entrepreneurs
within a country by simply using this term. We also prove that globalization and agent
heterogeneity in entrepreneurial capability make this disparity more severe.
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APPENDIX 1: THE IMPACT OF ENTRY COST f.

In this Appendix, we examine whether the results will change if we assume that f. > 0
efficiency units of labor are required as the entry cost for an entrepreneur to start up her
firm. In other words, the entreprencur needs to pay a sunk entry cost, w f., to launch
her firm.

1.1 Closed Economy

Thus, in a closed economy, the mass of firm n 4 is still L[1 — G(y.4)] but the cutoff for
being an entrepreneur is determined by

o—1

Y =w(l + fe),

Ta(pa) = -

oc—1 Papy
g w

which means that the entrepreneur earns herself a return (the net profit of her firm) no
less than the local wage rate. Then, the operating profit of a firm with productivity ¢
is given by

ma =u0+5)(£)"

Summing up all agents” incomes vields the aggregate income in this closed econ-
omy as follows:

Ya=LG(pa)w+ L[l — Glpa)|(Ta — wfe), (A1)

where

__ (™ dG(p) ga\"!
A= /QOA M(QO)T(@A) = w(l + f.) (SO—A> :

Last, since the sum of all firms” marginal costs, Lw{G(p4) — [1 — G(pva)]fe},
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accounts for a 1 — 1/0 share of the sum of all firms’ revenues, we obtain the following
equation to determine the equilibrium:

—~ N\ o—1
G(pa) = [1 = Glpa)l [(U - D+ fe) (ZZ?) + fe

Consequently, we obtain the closed-economy equilibrium cutoff

x|

ok —1)+1

YA = kK—ao-+1

(14 feﬂ | (A2)

which is obviously increasing in f.. The threshold of ¢ for an agent to be an en-
trepreneur becomes higher if the sunk cost requirement is higher.

Taking the closed-economy equilibrium cutoff (2) back into the closed-economy
aggregate income yields

oK
Yy =Lw——mF-—
4 wa(fi—l)—i—l’

(A3)
in which f. has been cancelled out. The closed-economy aggregate income is identical
to that (29) derived in the case where f. = 0 in the text.

Because 4 increases in f., the CES price index also increases in f., given by

o+l

1 K
1 o K T—= [o(k— 1)+ 1] =D sotl
PA:LIJwU—l(/ﬁ—U—i—l) { fﬁ—ai—l } (L fe) e (A9)

As aresult of (A3) and (A4), the closed-economy aggregate welfare becomes

YA —orto—1 —rto—1

WA:P—:Lﬁ(a—1),.;%[0(%—1)+1]W(K_a+1)—%(1+fe)m.
A

1.2 Open Economy

Since each firm is owned and operated by an entrepreneur, the mass of firms and the
mass of exporting firms remains ng = L[1 — G(ypq)] and n, = L[1 — G(p,)], respec-
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tively. The cutoffs are determined by the zero-cutoff-profit conditions as follows:

Y —1 Pypy1°!
(a) 7{00 ,lfd (I+fo),
Y —1 Py, 17!
males) = — || (A3)

where the restriction 7[f, /(1 + £.)]'/("=1) > 1 is necessary to guarantee firms’ selec-
tion into the export market.

Next, by summing up all agents” incomes, we obtain the aggregate income in the
open economy as follows:

Y = LG(ga)w + L[l — G(pa)l(Ta — wfe) + L[l = G(p)|(Te — wfa)

<+fe>(jj) l—fe]

= Lw {G(wd) + [1 — G(a)]

- Glelf. [(%)_1 - 1] } , (A6)
where
m= [ mley G()) w(l+ 1) (;d)l and
o) — o—1
=), T 8) = uls (%) '

As in the closed economy, the sum of all marginal costs, Lw{G(p4) — [1 —
Glea)lfe — [1 — G(wz)]fz}, accounts for a 1 — 1/0 share of the sum of all firms’
revenues. Therefore, we obtain one equation about the relationship linking ¢ 4 and ¢,
given by
G(pa) —[1 = Glpa)lfe = [1 = G(pa)lfe

o—1 o—1
=<a—1>{[1—G<wd>1<1+fe>(%) +[1—G(90x)]fx(%) } (A7)
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Combining equation (A7) and o, = 7[f./(1 — f.)]/"~ Dy, which is derived
from the zero-cutoff-profit conditions (A35), gives the open-economy equilibrium cut-
offs as follows:

1

o = :1 g (li—f) ] e (A8)
Yo = (%) (1 +7" (%) - )] i PA. (A9)

We see f. affects not only the closed-economy equilibrium cutoff o 4 but also the
open-cconomy equilibrium cutoffs 4 and ¢, according to (A2), (A8), and (A9).

However, after taking these equilibrium cutoffs (A2), (A8), and (A9) into the
aggregate income (A6), we find that f. has been cancelled out again and that the ag-
gregate income here is identical to that derived in the case of f. = 0:

R

Y =Lw——F—.
wU(Ii—l)—i—l

Thus, the following Proposition A1 concludes the effect of f. on the aggregate

income.
Proposition A1 The aggregate income is independent of the value of f..

Then, by using the equilibrium cutoffs, we obtain the CES price index, given by

1 r—o+l1
1 o 5 E=r 0‘(,‘{, — ]) 4+ 17 w0 ol
P:Llawa—l(fi—a—l—l) { k—o+1 } (L4 fe) <=0

1
—rto—1q9——
_ f$ ) o—1 "
l4+777 ( .
1+ fe

Subsequently, based on the aggregate income and the price index above, we derive

X

the open-economy aggregate welfare as follows:

g g _ (r—1)o+1 —rto—1
W:?:Lﬁ(a—l)fiﬁ(/ﬁ—a—i—l)_%[(fi—l)a—i—l] Ae-D (14 £.) e
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1
—rto—1 7 &
_ f$ ) o—1 "
l+777 ( .
1+ f.

Note that in this case the domestic share of expenditure is given by

(i)

Then, consider a lowering of trade costs from 7 to 7/, by which the aggregate

X

] -1
)= fz‘eﬂd pa(p)qa(e)di _
Y

welfare level changes from W to W', We are able to express the welfare gains in
terms of A as follows:

T R =% el S

W =
(i)
TN g

which is also isomorphic to Melitz (2003), as summarized in Proposition A2.

Proposition A2 In a firm heterogeneity model with entreprencurship where f. >
0, the aggregate welfare gains from trade can be expressed as the ACR formula:
dIn[W] = —In[\]/k.

Next, by using the equilibrium cutoffs (A2), (A8), and (A9), we calculate the

average income of all entreprencurs as follows:

%:W_wfe‘i‘%(%—fo)

o () 2 () )

Thus, the average welfare of all entrepreneurs is given by

e —rto—1
:LO’LI (0-_1)( R )0’1 |:0-(K;_1)+1:| w(oe =) (1+f€)—ﬂo';(2;jlo)'71

W. =
c o k—o+1 k—o+1

|
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1
—nto—1 -
_ f$ ) o—1 "
14777 (
Ve

—rto—1

e () () (5

Accordingly, when trade costs change from 7 to 7/, the average welfare growth
rate of all entrepreneurs can be expressed as follows:

X

X

—rto—1

—rto—1

(k)

—rto—1

e () () (2

—rto—1

() T - (EE) )

K 1+ f. 1+ fe K

e ) () ()

o -1 /71— . — 1\’
e (50) - () (=)

which is different from expression (37), where f. = 0. The larger the value of f. is,

the smaller the value of W, /W, will be. The entry cost requirement f. plays a role in

restraining entreprencurs” average welfare growth. Proposition A3 displays the result
in ACR’s format.

SN

Proposition A3 In a firm heterogeneity model with entrepreneurship where f. > 0,
the average change rate of welfare for entrepreneurs is given by:

.- o
We _ g = —Lam
W, K

L e (T () () ()

(A10)
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Note that the second term of the RHS in equation (A10) decreases in f.. Thus, the dis-
parity in welfare gains from trade between workers and entreprencurs within a country
will be moderated by larger entry cost requirements.

APPENDIX 2: THE EFFECT OF f;

In this Appendix, we examine whether we will obtain qualitatively different results
when the assumption f; = 1 is released. Other things remaining unchanged, now we
assume that f; > 0 agents (entrepreneurs) of the same type-p are needed to start up
a firm, of which the productivity is given by . As the firm’s owners (shareholders),
these agents evenly share the firm’s net profit.

2.1 Closed Economy

Thus, in a closed economy, the mass of firm n 4 becomes L[1 — G(@ )]/ fq4 and the
cutoff for being an entrepreneur is determined by

o—1

Ya
= wfd7

Ta(pa) = S

oc—1 Papa
g w

which is exactly identical to Melitz’s (2003) zero-cutoff-profit condition.
Summing up all agent’s incomes yields the aggregate income in this closed econ-
omy as follows:

TA

Va = LG(pa)w + L[1 - G(SOA)]ﬁz (A11)

where

ME/;OWA(@)% = wfy (ivj)a—l‘

We see f; has been cancelled out so that expression (A1) is identical to (3).
Last, since the sum of all workers” incomes accounts for a 1 — 1/0 share of
the sum of all firms’ revenues, we obtain the same equation as (5) to determine the
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equilibrium:

—~ \ o—1
Glpa) = (0~ D1 - Glya)] (j—j) .

Consequently, we obtain the closed-economy equilibrium cutoff

1
olk—1)+17+
S LCETEILE

kK—ao-+1

which is definitely identical to the result derived in the case of f; = 1 (see equation
(6)).

Since f; changes the mass of firms, n 4, which in turn affects the CES price index,
the closed-economy aggregate welfare becomes

—orto—1 1

=L7 (0 —DkeTo(k— 1)+ 1] 50 (k—o+1)"%f, 7 .

_ Yy

Wi =
A P,

2.2 Open Economy

By the same token, the mass of firms and the mass of exporting firms become ng =
L1 —G(pa)]|/ faand n, = L[1 —G(wz)]/ fa, respectively. The cutoffs are determined
by the zero-cutoff-profit conditions as follows:

Y [o0—1 Ppg 1771
Tapa) = o { - = wfa,
Y [o0—1 Py, 17!
mlp) = | ] (A1)

where the restriction 7( f,./ f1)'/(?=1) > 1 is necessary to guarantee firm selection into
the export market.

Next, by summing up all agents” incomes, we obtain the aggregate income in the
open economy as follows:
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Y = LG(pa)w + L1 - G(Spd)]% b L1 - G(%)]@fidwm

— oy o—1 —~ N 0—1
=Lw{G<¢d>+[1—G<wd>](%) +[1—G<%>1%[(%) —1]},

(A13)

where

Td /C;O Wd(@)% =wfy (%)g_l and

= [l 2) =l (%)1 '

As in the closed economy, the sum of all marginal costs accounts fora 1 — 1 /o
share of the sum of all firms” revenues. Therefore, we obtain one equation about the
relationship linking 4 and ,,, given by

—~ \ 0—1
Gls) =1 = Gleal 2= = (= 1) {[1 - Gleal (£1)
fw @ o—1
HI_G(%)]E (E) } (Al14)

Combining equation (A14) and ¢, = 7(f./f1)/"~Vpy, which is derived from
the zero-cutoff-profit conditions (A12), gives the open-economy equilibrium cutoffs
as follows:

L

r —rto—1 P
o—1
pa=|1+77" (%) ] PA,

ww:_ﬁ 1+7"° Jo o igOA. (A15)
|\ fa fa

We see f; affects the open-economy equilibrium cutoffs ¢, and ¢, according

to (A15). It is not surprising at all that the productivity cutoff for a firm to survive
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must be higher when its profit is going to be divided into more shares (i.e. larger f;)
and cach share cannot be less than the local wage rate. However, after taking these
equilibrium cutoffs (A15) into the aggregate income (A13), we find that f; has been
cancelled out again and that the aggregate income here is identical to that derived in
the case of f; = 1:

R

Y =Lw———.
wU(Ii—l)—i—l

Thus, the following Proposition A4 concludes the effect of f; on the aggregate

income.
Proposition A4 The aggregate income is independent of the value of f;.

Subsequently, based on the equilibrium cutoffs and the aggregate income, we
derive the open-economy aggregate welfare as follows:

(r—1)o+1 1

W= = Lo — Dk (k= + )7t (e = Do+ 1|70 f 7

1
—rto—1 -

When f; > 0, the domestic share of expenditure is given by

X

) = fieq, palp)aalp)di
- 4 _

Then, consider a lowering of trade costs from 7 to 7/, by which the aggregate
welfare level changes from W to W', We are able to express the welfare gains in
terms of A as follows:

1
—rto—1 oy

v [ ()
W —tte=] RN ’
o ()

40



Entrepreneurship and Welfare Gains from Trade (Ching-Mu Chen and Shin-Kun Peng)

which is also isomorphic to Melitz (2003), as summarized in Proposition AS.

Proposition A5 In a firm heterogeneity model with entreprencurship where f; >

0, the aggregate welfare gains from trade can be expressed as the ACR formula:
dIn[W] = —In[A]/k.

Next, the sum of all firms’ net profits divided by the mass of entreprencurs gives
the average income of all entreprencurs:

T E I_G(pr) W_w_wfoc
e = fa * 1 —G(pa) ( fa )

—y o—1 —~ N\ 0—1
1 - €T €T €T
:w{(ﬂ) p 4Gl (1) l(w_) ‘IH'
©d 1—G(pa) \ fa Oz
Thus, the average welfare of all entrepreneurs is given by

T

—rto—1
—  Te a4 [fo—1 K E a(/ﬁ—l)—i—l}m --L
W:—:Lo'fl - g
c P ( o )(K—U-ﬁ-l) { Kk—ao+1 Ta

~ 1 f —rto—1
g — o—1
1+ 7" (—gc ) .
K fa ]

()7

Accordingly, when trade costs change from 7 to 7/, the average welfare growth
rate of all entreprencurs can be expressed as follows:

X

—rto—1

o (5) T st e ()
1+T—ﬁ(% - 1+0;1 lT_H(%)ﬁ]
vyt L o1 (1—/)")
:(T) 1+Uzl(liT)\)7

which is identical to expression (37), where f; = 1. The value of f; does not affect
our main result. Proposition A6 concludes the isomorphism.

~

5

5
S
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Proposition A6 In a firm heterogeneity model with entreprencurship where fg > 0,
the average change rate of welfare for entrepreneurs is given by:

dWW: :dln[We]:—%dln[A]—kdln [1+(";1)(1;A)}.
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