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Abstract

We develop a sufficient statistics approach for measuring the effects of international trade on

within-country income inequality. We show that, when changes in within-sector inequality are

only generated via linear profit sharing between individuals and firms, observing changes in

two statistics - bilateral international trade flows and the share of exporters - is sufficient for

calculating trade-induced changes in inequality. This holds in models with heterogeneous firms

and monopolistic competition in Arkolakis et al. (2012) (ACR). Our approach complements the

ACR formula, requiring only minimal additional data and allowing one to calculate the effects

of trade on various inequality measures.
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Introduction

Within the economics profession, it is widely accepted that most models of international

trade generate positive aggregate gains from trade. In fact, Arkolakis et al. (2012) demon-

strate that in a broad class of those models the aggregate gains from trade are a simple

function of the expenditure share on domestic goods and the trade-elasticity parameter.

This relationship has become known colloquially as the ACR formula.

In this paper, we explore what is perhaps the second most widely accepted conventional

wisdom in economics about trade: that increases in trade lead to increases in within-

country income inequality. We demonstrate that, for a subset of ACR formula-consistent

trade models featuring heterogeneous firms and monopolistic competition as in Melitz

(2003), the ability to observe changes in bilateral trade flows and the share of exporters is

sufficient for calculating trade-induced changes in income inequality. Hence, we can infer

changes in inequality without explicit modeling of inequality mechanisms.

The complementarity of our results with the ACR formula offers a simple way of cal-

culating the effects of trade on inequality vis-à-vis aggregate welfare gains in a unified

framework. First, we show that the ACR framework allows to specify the distribution of

profits as a function of trade flows and bilateral share of exporters. Second, we require

one additional restriction relative to the ones necessary for the ACR formula to hold, i.e.,

that income inequality is generated via a linear profit-sharing mechanism between firms

and individuals. This allows us to map the distribution of firms’ profits to income distri-

bution using sufficient statistics. We show that the linear profit-sharing mechanism can

be derived in frameworks based on various labor-market frictions, e.g., quasi-rent sharing,

fair wages, search and matching, and others.

Our approach allows to derive analytical expressions for both the Lorenz curve and the

Gini coefficient, and the total income shares held by various population groups (e.g.,

the top 5 percent); these can be derived as a function of (i) bilateral trade flows, (ii) the

bilateral share of exporters, and (iii) the set of three parameters that capture the elasticity

of substitution, dispersion of productivity across firms, and the share of profits accruing

to individuals as incomes. Hence, conditional on the values of these three parameters,

our results provide a self-sufficient framework for quantifying changes in within-sector

inequality from arbitrary changes in trade without explicitly constructing or calibrating a

full-fledged model with trade and inequality. We can either directly observe the intensive

and extensive margins of trade before and after the shock, or we can calculate these
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margins by using a standard heterogeneous firms model (based on Melitz, 2003) that does

not incorporate inequality but does adhere to the ACR formula restrictions.

We demonstrate the advantages of the proposed sufficient statistics approach by conduct-

ing three counterfactual experiments based on the data from 43 economies and the Rest

of the World in 2000-2014. We are able to answer the following questions: How would

inequality change if countries reverted to autarky? How large were trade-induced changes

in inequality measures between 2000 and 2014? What is the extent of heterogeneity in

the welfare gains from trade across individuals within countries? Our approach requires

minimal data and provides quantitative answers in a framework where the ACR formula

holds.

This paper relates to the literature on trade and inequality that relies on the

heterogeneous-firms model in Melitz (2003). In this literature, trade-induced income

inequality arises due to various labor-market frictions that connect individuals’ incomes

to the profit of the firm that employs them. Labor-market frictions can come in the

form of fair wages (see Egger and Kreickemeier, 2009, 2012; Amiti and Davis, 2012; Egger

et al., 2013), Mortenson-Pissarides search-and-matching frictions (see Helpman and It-

skhoki, 2010; Helpman et al., 2010; Felbermayr et al., 2011; Antras et al., 2017), efficiency

wages (see Davis and Harrigan, 2011), and other mechanisms that lead to positive as-

sortative matching between high-profit firms and high-income individuals (among others

see Manasse and Turrini, 2001; Yeaple, 2005; Sampson, 2014; Egger et al., 2021; Jha and

Rodriguez-Lopez, 2021; Nigai, 2023). While acknowledging the intricacies of the exact

mechanisms behind income inequalities, we approximate the link between firm profits

and individuals’ incomes by using a simple, linear profit-sharing mechanism in the spirit

of the quasi-rent-sharing literature (see Card et al., 2018). However, we also show that

our specification can be microfounded using alternative mechanisms, which allows us to

quantify the effects of trade on inequality in an isomorphic way that does not depend on

a particular model in mind.

We also relate to the broader literature on globalization and inequality. However, our focus

is on changes in within-sector inequality exclusively generated by firm-level differences and

linear profit sharing. Hence, our approach does not apply to works that consider Stolper-

Samuelson-type effects, which may lead to wage inequality across individuals (Autor et al.,

2014; Adao et al., 2022), skills (Parro, 2013; Burstein and Vogel, 2017), firms (Harrigan

and Reshef, 2015), and sectors (Kim and Vogel, 2021; Rodrik, 2021). Our work also

relates to recent papers that quantify the effects of sectoral trade shocks on labor market
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outcomes using micro data (see Hummels et al., 2014; Dhyne et al., 2022). We also

relate to Galle et al. (2022), who extend the ACR formula to calculate group-specific

wage effects of trade using sufficient statistics in Ricardian models. Relative to their

work, our sufficient statistics approach can be applied in a different class of models based

on heterogeneous firms where within-sector inequality is generated due to firm-selection

effects.

This paper also relates to the literature that characterizes trade outcomes using suffi-

cient statistics approaches, which dates back to Jones (1965). In this literature, observing

trade flows in the initial equilibrium is sufficient for calculating various counterfactual

trade outcomes so long as one knows a few key parameters (see, for example, Dekle et

al., 2007; Caliendo and Parro, 2014; Costinot and Rodriguez-Clare, 2014). This literature

includes research on calculating welfare gains from trade under various preference and

market structures (see Arkolakis et al., 2012, 2019), and on analyzing the effects of trade

policy (see Lashkaripour, 2021) and geographical barriers (see Anderson et al., 2018).

We contribute by proposing a sufficient statistics approach for calculating the effects on

inequality, while also preserving tractable features of the ACR formula. This allows us to

calculate the effects of globalization on both aggregate welfare and inequality. Hence, our

approach is related to Antras et al. (2017), Artuc et al. (2019), Adao et al. (2020), and

Galle et al. (2022). Adao et al. (2020) extend the ACR formula by proposing a sufficient

statistics approach that takes account of the impact of firm heterogeneity. We, on the

other hand, develop an approach to calculate the impact of firm heterogeneity on distri-

butional outcomes. We also relate to Nigai (2023), who considers the trade-off between

aggregate gains and inequality in a Melitz-type framework. Our work is distinct and its

advantages include consistency with the ACR formula, sufficient-statistics approach with

minimal data requirements, and generalization of different income inequality mechanisms

in an isomorphic linear profit-sharing rule between individuals and firms.

1 ACR-consistent model of trade with inequality

In this section, we specify a parsimonious model of international trade with inequality

that is consistent with the ACR formula. We emphasize the fact that introduction of

income inequality will not affect the two sufficient statistics required for the ACR formula

to work: (i) domestic expenditure share and (ii) trade-elasticity parameter. This means

that under our approach, calculating counterfactual effects of trade on inequality can

be done using standard models without bringing the inequality mechanism out of the
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shadows.

We consider a subclass of models based on heterogeneous firms and monopolistic compe-

tition in Arkolakis et al. (2012) that adhere to the following restrictions:

(R1) Trade is balanced.

(R2) Aggregate profits are a constant share of revenues.

(R3) The import demand system is CES.

Let us now describe a framework in which restrictions R1 through R3 hold. There are

J countries in the world. Each country i ∈ J has Li individuals and each individual has

an innate entrepreneurial ability ϕ drawn from a known country-specific Pareto distri-

bution with the cumulative distribution function Fi(ϕ) = 1 − bθiϕ
−θ, where bi > 0 is a

country-specific scale parameter and θ > 0 is the shape parameter common to all coun-

tries. Individuals are randomly matched with ex-ante identical firms. Upon matching,

entrepreneurial ability directly translates into the corresponding firm’s productivity also

denoted by ϕ.

Individuals have different roles in the economy and act as: (i) potential entrepreneurs,

(ii) workers, (iii) consumers, and (iv) shareholders. Because we are interested in income

inequality, we index individuals and firms that are matched with them using their positions

in the income and productivity distributions denoted by ρ ∈ [0, 1]. Let us also use yi(ρ)

to denote the total nominal income of consumer ρ. By construction, ρ follows a uniform

distribution with support on [0,1]. Consumers maximize the following CES utility function

subject to the budget constraint:

Uj =

(∑
i∈J

∫
Rij

qij(ρ)
σ−1
σ dρ

) σ
σ−1

,

where σ is the parameter governing the elasticity of substitution between varieties, and

Rij ⊆ [0, 1] is the set of all firms from i that sell goods in j. The aggregate demand for

variety ρ can then be specified as:

qij(ρ) = pij(ρ)
−σP σ−1

j Ljyj, where yj =

∫ 1

0

yj(ρ)dρ.

When productivity distribution is Pareto, the quantile that corresponds to the position

ρ is equal to bi(1− ρ)−
1
θ . Let wi and τij denote the cost of an input bundle and variable
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trade costs such that we can specify the total marginal cost of firm ρ from country i that

serves market j as:

mij(ρ) = (1− ρ)
1
θ︸ ︷︷ ︸

Firm component

·
(
τijwi
bi

)
︸ ︷︷ ︸

Country-pair component

.

Here bi acts as a country shifter that governs the country-specific component of the

marginal cost, and (1 − ρ)
1
θ is a firm-specific component that is decreasing in ρ such

that more productive firms have lower marginal costs. The profit function of firm ρ from

selling goods in market j can then be specified as:

πij (ρ) = pij(ρ)
1−σP σ−1

j Ljyj −mij(ρ)pij(ρ)
−σP σ−1

j Ljyj − wjfij,

where fij denotes the fixed cost of export. Taking the first-order condition with respect

to pij(ρ) leads to the familiar constant markup pricing rule:

pij(ρ) =
σ

σ − 1
mij(ρ).

The marginal firm that serves market j can then be specified using the zero-profit condi-

tion:

mij(ρ
∗) =

σ − 1

σ

(
σwjfij
Ljyj

) 1
1−σ

Pj and ρ∗ij = m−1
ij (ρ

∗)

Total profits accruing to firm ρ in all markets can then be written as:

Πi(ρ) =
∑
j

πij(ρ) =
∑
j

1ρ>ρ∗ij

{
1

σ

(
σ

σ − 1
mij(ρ)

)1−σ

P σ−1
j Ljyj

}
,

where 1ρ>ρ∗ij is an indicator function that takes the value of one whenever ρ > ρ∗ij and

takes the value of zero otherwise.

As we mention above, once an entrepreneur ρ is matched with a firm, her ability, bi(1−
ρ)−

1
θ , directly translates into firm productivity parameter. We follow the literature on

“quasi-rent” sharing as in Card et al. (2014) and Card et al. (2018) to characterize how

total profits are shared between entrepreneurs and firms. However, we show in Section 3

that the results are robust to using multiple alternative microfoundations of the profit-

sharing mechanism.
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A firm and an entrepreneur bargain over total profit Πi(ρ). Let ỹi(ρ) denote total profits

that accrue to the entrepreneur such that the firm retains the remaining Π̃i(ρ) = Πi(ρ)−
ỹi(ρ). The firm and the entrepreneur bargain over the total payoff via a cooperative game

maximizing the following Nash product:

Oi(ρ) = [ỹi(ρ)− y0i ]
α[Π̃i(ρ)]

1−α.

where α ∈ [0, 1] measures the relative bargaining power of the entrepreneur and y0i denotes

her outside option. If the bargaining fails, the firm shuts down and earns zero profit and

the entrepreneur earns the value of an outside option. As a solution to the Nash bargaining

problem, the optimal transfer is obtained as follows:

ỹi(ρ) = (1− α)y0i + αΠi(ϕ),

where the share of total profits accruing to the entrepreneur is proportional to her bargain-

ing power. For simplicity, we assume that the value of an entrepreneur’s outside option

is zero such that she simply receives a fixed share α ∈ [0, 1] of total profits.1 In essence,

this is equivalent to assuming that before the individual ρ is matched with a firm, she

writes an enforceable contract such that she keeps share α of firm’s ex-post total profits.2

Remaining profits (1 − α)Πi(ρ) are distributed among shareholders as dividends. In the

baseline case, we assume that shareholders hold equal shares of each firm but relax this

assumption in an extension discuss in Section 5.4.

In addition to the potential entrepreneurial income and dividends, each individual also

collects wage from supplying labor. We assume that each individual has one unit of labor

endowment such that Li reflects the number of individuals as well total labor endowment

in country i. Individuals supply labor inelastically at wage wi, independently of whether

they collect entrepreneurial income. Hence, entrepreneurial income is interpreted as a

premium tied to profits that ρ receives on top of the average wage wi.

1Alternatively, it is possible to specify a framework where the bargaining between entrepreneurs and
firms is subject to the holdup problem due to the matching costs. Let wif

e
i denote ex-ante matching cost

that the firm must pay to be matched with individual ρ. If the bargaining is not successful the firm can
recover the share δ of this cost. Then, total profit becomes a function of total revenues Ri(ϕ) net of wif

e
i .

The bargaining then maximizes the following generalized Nash objective Oi(ρ) = [ỹi(ρ) − y0i ]
γ [Π̃i(ρ) +

(1− δ)wif
e
i ]

1−γ . Following Card et al. (2018), we can derive income that accrues to the entrepreneur as
ỹi(ϕ) = (1− γ)y0i + γ(1− δ)wif

e
i + γΠi(ϕ). Note that in this case ỹi(ϕ) is still a linear function of Πi(ϕ).

Hence, our results would remain robust under this alternative specification.
2While we do not allow α to vary across countries, our approach would also remain valid if this

parameter was country-specific.
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Total nominal income of the individual associated with firm ρ can then be specified as:

yi (ρ) = wi︸︷︷︸
(i)

+αΠi(ρ)︸ ︷︷ ︸
(ii)

+ di︸︷︷︸
(iii)

, where di = (1− α)

∫
ρ

Πi(ρ)dρ. (1)

Three income components in equation (1) are interpreted as follows: (i) the wage that ρ

receives for her labor endowment, (ii) the share of profits of the firm as entrepreneurial

income, and (iii) the dividends received from other firms if ρ owns their shares. The

income equation is also consistent with Nigai (2023). However, relative to his work, we

are able to study both welfare and inequality using a novel sufficient statistics approach

as well as provide multiple alternative microfoundations for the expression for nominal

income.

Since there are Li potential entrepreneurs in country i, the potential number of entrant

firms is also given by Li, consistent with Chaney (2008). As dividends are distributed to

Li individuals, the term di is simply (1− α) share of average profits.

This brings us to the fourth restriction necessary for the sufficient statistics approach to

hold:

(R4) The profit-sharing mechanism is linear such that individuals keep α share of

firms’ total profits.

Hence, relative to Arkolakis et al. (2012), we require one additional assumption R4 to

study the effects of trade on inequality. Taking expectation in equation (1) allows us to

specify average income as:3

yi =
σθ

σθ − (σ − 1)
wi. (2)

As we show in Appendix A, the trade flows from i to j, Xij, and trade shares, λij can be

derived as follows:

Xij = λijLjyj, where λij =
Lib

θ
i (wiτij)

−θf
1− θ

σ−1

ij∑
k Lkb

θ
k(wkτkj)

−θf
1− θ

σ−1

kj

. (3)

3As usual, we assume that θ > σ − 1.
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We can also express the CES price index as follows:

Pj = Aj

(∑
k

Lkb
θ
k(wkτkj)

−θf
1− θ

σ−1

kj

)− 1
θ

, (4)

where Aj is a j-specific constant.
4 Finally, to close the model we turn to the trade balance

condition and use the relationship in equation (2) to specify the condition that solves for

wages as:

Liwi =
∑
j

λijLjwj. (5)

Hence, equilibrium is characterized by the vector of wages and prices {wi, Pi} such that

conditions in equations (3), (4), and (5) are satisfied. Note that once the expression for yi

in equation (3) is replaced with the relationship in equation (2), calculating the equilibrium

does not require information on income distribution. Hence, income inequality does not

matter for equilibrium trade flows or average welfare, which implies that the sufficient

statistics approach developed in this paper preserves the advantages of the ACR formula

and can be applied without explicitly modeling inequality.

2 Sufficient statistics

In this section, we develop a sufficient statistics approach to quantifying the effects of

trade on inequality. Before that, let us restate the ACR formula using the expressions

derived in Section 1. Combining the expression for internal trade shares in equation (3)

and the CES price index in equation (4) allows us to express real wages in country j as:

ωj =
wj
Pj

= Bjλ
− 1

θ
jj , (6)

where Bj is a country-specific constant. Let a be an arbitrary variable, and let a′ denote its

counterfactual value such that the relative change is defined as â = a′/a. Then, according

to equation (6), the ACR formula states that the relative change in real wage is a function

of only two sufficient statistics: λ̂jj and θ. As we show in equation (2), average income,

yi, is proportional to wage, wi, up to a constant. Hence, the formula in equation (6) can

also be used to calculate changes in the average welfare.

4We define Aj =

(
θ

θ−(σ−1)

(
σ

σ−1

)−θ (
θ

σθ−(σ−1)

) θ
σ−1−1

L
θ−(σ−1)

σ−1

j

)− 1
θ

.
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Next, we derive sufficient statistics for three inequality outcomes: (i) the income of in-

dividual ρ relative to the average income; (ii) the most widely used measure of income

inequality, the Gini coefficient; and (iii) the share of total income held by the top δ share

of the population.

We show that the sufficient statistics for calculating outcomes (i)-(iii) are trade flows Xij

(equivalently λij and Ljyj), the share of exporter firms ρ∗ij, and parameters {σ, θ, α}. We

start with simplifying the expression for dividends in equation (1):

di = (1− α)
σ − 1

σθ

1

Li

∑
j

Xij.

Together with the identity in equation (2), we derive the following Lemma 1.

Lemma 1 The nominal income of individual ρ is given as:

yi(ρ) = yi

(
1− α(σ − 1)

σθ

)
+ αΠi(ρ), (7)

and the profits of firm ρ can be expressed as:

Πi(ρ) =
∑
j

1ρ>ρ∗ij

{
Xij

Li

θ − (σ − 1)

σθ

1

(1− ρ∗ij)

[(
1− ρ

1− ρ∗ij

) 1−σ
θ

− 1

]}
.

Proof. See Appendix A.

In equation (7), the nominal income, yi(ρ), consists of country-specific wage and dividends,

expressed as the first term common to all, and ρ-specific entrepreneurial income as a share

of profits in the second term. It immediately follows from Lemma 1 that the nominal

income of ρ relative to the average income, ri(ρ) = yi(ρ)/yi, can be specified as:

ri(ρ) =

(
1− α

σ − 1

σθ

)
+α

θ − (σ − 1)

σθ

∑
j

1ρ>ρ∗ij

λij
Ljyj
Liyi

1

(1− ρ∗ij)

( 1− ρ

1− ρ∗ij

) 1−σ
θ

− 1

 , (8)

where the first term captures relative income from wages and dividends and the second

term expresses relative entrepreneurial income. The latter highlights that profits depend

on the size of trade volume, λij
Ljyj
Liyi

, and the distance of productivity ρ relative to the

cutoff ρ∗ij. Intuitively, a firm with ρ = ρ∗ij earns zero profit in market j, while its profit

would be higher with a higher level of ρ. Parameter α plays a central role in determining
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the total income of ρ relative to the average income. When α = 0, the model collapses to

the standard Melitz framework with perfect equality as ri(ρ) = 1 for all ρ. However, as

α increases the second term in equation (8) becomes more important. Hence, at higher

values of α, the effect of trade on relative income differences is higher.

Note that to calculate measures of inequality, one only needs to know relative incomes

ri(ρ). Hence, our approach in equation (8) suggests that it is sufficient to observe Xij,

ρ∗ij as well as set values for {σ, θ, α}. Next, to develop intuition on how these observable

statistics and structural parameters drive differences across income percentiles, let us

consider an example of two percentiles ρ and ρ̃ such that ρ̃ > ρ.

Conditional on ρ and ρ̃ exporting to the same set of markets, the difference between ri(ρ)

and ri(ρ̃) is governed by parameters {σ, θ} such that θ > σ − 1. On the one hand, the

income difference is increasing as σ gets closer to θ+1 as goods become more substitutable

and more productive firms get relatively higher profits. On the other hand, the difference

is decreasing in θ because higher θ reduces the dispersion of productivities and profits

across firms. Next, suppose that ρ̃ exports to an additional market j relative to ρ. In

this case, the differences between ri(ρ) and ri(ρ̃) is also amplified by the term λij
Ljyj
Liyi

.

Intuitively, the sufficient statistic captures the access to market j in terms of the trade

share λij as well as its importance in terms of its relative size
Ljyj
Liyi

.

Under an arbitrary counterfactual shock to trade costs, one can recover Xij
′ and ρ∗ij

′ and

consequently ri(ρ)
′. This means that the welfare changes for individual ρ can be calculated

as:

ω̂j(ρ) = r̂j(ρ) · λ̂
− 1

θ
jj . (9)

The expression for relative incomes in equation (8) allows us to analytically characterize

the Lorenz curve and the Gini coefficient as functions of observable sufficient statistics.5

Since the Lorenz curve measures the share of cumulative income captured by individuals

below each percentile ρ, we can obtain the expression for it by integrating the relative

income in equation (8).

Proposition 1 The expression for the Lorenz curve is represented by:

5Note that the income ranking across individuals, ρ, is stable across different equilibria, which allows
us to formulate changes in welfare as a function of ρ. This is because in Melitz-type models, profits are
monotonically increasing in firm productivity, and since incomes are directly linked to profits, the income
ranking is stable.
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Li(ρ) =
(
1− α

σ − 1

σθ

)
ρ+ α

θ − (σ − 1)

σθ

∑
j

1ρ>ρ∗ijΛij(ρ), (10)

where:

Λij(ρ) = λij
Ljyj
Liyi

(
θ

θ − (σ − 1)

[
1−

(
1− ρ′

1− ρ∗ij

) 1−σ
θ

+1
]
− 1 +

(
1− ρ

1− ρ∗ij

))
, (11)

and the expression for the Gini coefficient is given by:

Gi = α
σ − 1

σθ
− α

θ − (σ − 1)

σθ

σ − 1

2θ − (σ − 1)

(∑
j

λij(1− ρ∗ij)
Ljyj
Liyi

)
. (12)

Proof. See Appendix A.

The analytical expression for the Lorenz curve is valuable because it allows us to char-

acterize both the shares of income of different income groups and the Gini coefficient.

Next, we use the expressions for the Lorenz curve and the Gini coefficient to characterize

relative changes in different measures of inequality.

Proposition 2 The relative change in the share of total income that accrues to the top

100 · δ percent of the population can be calculated as follows:

Ŝi(δ) =
1− L′

i(1− δ)

1− Li(1− δ)
for δ > 0, (13)

and the relative change in the Gini coefficient can then be calculated as:

Ĝi =
G ′
i

Gi
for α > 0, (14)

where L′
i(1− δ) and G ′

i are functions of Xij
′ and ρ∗ij

′ observed in a counterfactual equilib-

rium.

Proof. The expressions follow from the definition of the counterfactual change, â = a′/a.

Note that calculating welfare changes for individual ρ and changes in the income share of

top 100 · δ percent, {ω̂j(ρ), Ŝi(δ)}, only requires observations of trade flows and bilateral

share of exporters in the initial and counterfactual equilibria, and knowledge of three
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parameters {σ, θ, α}. Moreover, as equations (12) and (14) suggest, we do not require

the value of α to calculate the relative change in the Gini coefficient, Ĝi. The reason for

this is that the level of the Gini coefficient increases proportionately with α according

to equation (12). Intuitively, a larger value of α means that entrepreneurs keep a larger

share of firms’ profits, which leads to larger income differences across them and higher

Gini coefficient. Conveniently, this linear relationship between α and Gi also implies that

as long as α > 0, we can characterize relative changes in the Gini coefficient without

explicitly specifying the value of this parameter as it cancels out when calculating relative

changes.

At this point, it is instructive to consider changes in trade-induced inequality measures

relative to autarky. For that, we simulate the world economy consisting of I symmetric

countries. We plot the Gini coefficient and the income shares of the top 1 percent and

the top 5 percent of the population in Figure 1.

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

Notes: The figure plots relative changes in the Gini coefficient and the income shares of the top 5 and the
top 1 percent of the population against the share of exporters based on a simulated world economy with
I = 100 symmetric countries, where ρ∗ii = 0. The changes (vertical axis) are calculated using the share
of exporters (horizontal axis) and trade flows in hypothetical equilibria relative to autarky.

Figure 1: Inequality Measures vs. Share of Exporters

We plot Ĝi, Ŝi(0.05), and Ŝi(0.01) against the share of exporters. We note that the

responses of all three inequality measures are concave. The share of the top 1% income

peaks first as trade benefits only the most productive firms when the share of exporters

is low. The share of the top 5% and the Gini coefficient display similar patterns but

reach their maxima at higher levels of the share of exporters. Initially, increasing the

number of exporters also increases inequality because the share of exporting firms is low

at that point, and the effects are limited to only a few individuals in the right tail of the
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income distribution. As more firms become exporters, however, the effects taper off, and

eventually, inequality starts to decrease converging to the autarky level when all firms

are exporters. Indeed, inspecting equation (12), assuming autarky (λii = 1) gives the

following expression for the Gini coefficient:

Giautarky = α
σ − 1

σθ
− 2α

θ − (σ − 1)

σθ

σ − 1

4θ − 2(σ − 1)
(1− ρ∗ii).

At the other extreme, we can examine the case of selectionless trade (all firms export

everywhere such that ρ∗ij = 0 for all ij). We follow Eaton and Kortum (2002) and refer

to this case as zero-gravity trade:

Gizero−gravity = α
σ − 1

σθ
− 2α

θ − (σ − 1)

σθ

σ − 1

4θ − 2(σ − 1)
(1− ρ∗iiλii) .

Note that the expression for Giautarky and Gizero−gravity can be further simplified if we

assume no barriers to domestic entry, i.e, ρ∗ii = 0. In that case, the following holds:

Gi = Giautarky = Gizero−gravity = α
σ − 1

σθ
− 2α

θ − (σ − 1)

σθ

σ − 1

4θ − 2(σ − 1)
.

The qualitative pattern that inequality is concave between the two extreme cases of au-

tarky and zero-gravity trade is consistent with the results in the literature that have also

found an inverted U-shaped relationship between the share of exporters and aggregate

measures of inequality (for example, see Helpman et al., 2010; Egger et al., 2013). In this

respect, the approach in this paper is isomorphic to several leading models of trade and

inequality. In addition, its analytical tractability allows us to characterize two of the most

common measures of inequality using sufficient trade statistics.

In terms of the real-world applications, the results in Figure 1 for 1−ρ∗ij > 0.5 are unlikely

to be useful as the share of exporters on a bilateral level above 50% is rarely observed

in the data. Ultimately, the data on Xij and ρ
∗
ij will determine the relevant part of the

support. Fortunately, more data on ρ∗ij are becoming available, and we illustrate the

usefulness of our approach in data applications in Section 4.

3 Alternative Microfoundations of Linear Profit

Shifting

In this section, we discuss multiple alternative ways to microfound the linear profit shar-

ing in R4. Due to the sheer volume of the literature on trade and inequality, fitting
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multiple existing inequality frameworks under a single umbrella requires us to preserve

the income structure of the baseline model, i.e, individuals have three sources of income:

(i) homogeneous wage for labor endowment, (ii) part of total profits, and (iii) potential

dividends. This means that total nominal income can still be described as follows:

yi (ρ) = wi + αΠi(ρ) + di. (15)

Given this structure, we can microfound α and linear profit sharing using various ex-

isting frameworks. In some cases, we do not need to impose additional functional form

and parameter restrictions. However, such restrictions are elemental for some existing

frameworks to produce the linear-profit-sharing rule as an equilibrium outcome.

The advantage of relating our baseline model to a menu of feasible microfoundations is that

it allows researchers to utilize our sufficient statistics results without adopting a specific

mechanism for inequality and without estimating parameters beyond those required by

our approach.

Mechanism Examples in the literature Additional functional-form or pa-
rameter restrictions

Quasi-rent sharing

Manasse and Turrini (2001)

No
Card et al. (2014)

Card et al. (2018)

Nigai (2023)

Fair wages

Egger and Kreickemeier (2009)

Yes
Amiti and Davis (2012)

Egger and Kreickemeier (2012)

Egger et al. (2013)

Search and matching
Helpman et al. (2010)

Yes
Helpman et al. (2017)

Efficiency wages Davis and Harrigan (2011) Yes

Skill assignment Monte (2011) Yes

Monopsony power

Card et al. (2018)

YesEgger et al. (2021)

Jha and Rodriguez-Lopez (2021)

Notes: Column 1 reports the mechanisms that can lead to linear profit sharing. Column 2 lists examples
in the literature for each category. Column 3 indicates if imposing additional assumptions is required.

Table 1: Possible Microfoundations of Linear Profit Sharing

In the first column of Table 1, we list five additional mechanisms that could be used to
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microfound equation (15): fair wages, search and matching frictions, efficiency wages, skill

assignment, and monopsonistic labor markets. While they do not represent all possible

microfoundations of linear profit sharing, they cover many existing frameworks that have

been used in the literature to model inequality. In the second column, we offer a non-

exhaustive list of papers that use the respective mechanisms. The third column indicates

whether we need to make additional assumptions and/or adopt certain functional forms

to arrive at linear profit sharing in equilibrium.

In Appendix B, we provide derivation details and the required modifications to existing

frameworks in Table 1 that would guarantee linear profit shifting. Here, we briefly discuss

the common features of five alternative income-inequality mechanisms that are essential

for our results. All five frameworks rely on two common features: (i) there is a posi-

tive assortative matching between high-income individuals and high-profit firms, and (ii)

incomes are (at least partially) determined by profits.

For example, in the models based on fair wages and efficiency wages, high-profit firms pay

higher wages because workers provide a maximum level of effort only if they are paid the

reference wage, which is tied to profits. Models based on search and matching frictions

and skill assignment lead to positive assortative matching between more productive firms

and more productive individuals. In these classes of models, incomes are tied to profits

via Nash bargaining. Finally, in models based on monopsonistic labor markets, firms face

upward-sloping labor supply such that larger and more profitable firms must pay higher

wages to attract workers. Given these common features, the conditions that we specify in

Appendix B only require one additional restriction such that incomes depend on profits

in a linear way.

In Appendix B, we also discuss how our formula can relate to models with firm-specific

production wages and non-linear profit sharing. Given the results in Table 1, we con-

clude that while our baseline approach is intentionally parsimonious, it is able to provide

quantitative results in a relatively isomorphic way.

4 Data Applications

In this section, we apply our approach using data from 43 countries and the Rest of the

World over the period between 2000 and 2014. To calculate the effects of globalization

on inequality, we need data on trade flows Xij, exporter shares (1 − ρ∗ij), and domestic

operating shares (1− ρ∗ii).
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First, we use total trade flows from the World Input-Output Database (Timmer et al.,

2015). To obtain the share of exporters, we compile data on the number of exporter

firms at the bilateral level and the total number of domestic firms. For the number

of exporters at the bilateral level, we combine information from the Trade by Enterprise

Characteristics database of the Organisation for Economic Cooperation and Development

(OECD, 2021) and the Exporter Dynamics Database of the World Bank (World Bank,

2015). For the number of total firms, we use aggregate firm data from UNIDO Industrial

Statistics Database (United Nations, 2023) and Structural and Demographic Business

Statistics (SDBS) (OECD, 2023) (further details are provided in Appendix C). We observe

exporter shares in 2014; this gives us the maximum number of bilateral observations on

ρ∗ij. Finally, following Adao et al. (2020) we measure domestic operating shares (1− ρ∗ii)

by calculating the survival rate of manufacturing firms from the SDBS.6 Further details

on the data are provided in Appendix C.

Lastly, we need the value of the parameters {σ, θ, α}. Following Eaton et al. (2011) (who

use firm-level data from France), we set σ = 3 and θ = 2.5. To calculate relative changes

in the Gini coefficients, we do not need the value of α. For other measures of inequality,

we use α = 1 in the benchmark calibration. However, we show in Appendix D that the

results are robust to using alternative values of {σ, θ, α}.

We introduce two types of counterfactual analyses using the sufficient statistics approach.

First, we follow Arkolakis et al. (2012) and calculate counterfactual changes in real wage

and inequality that would occur if countries reverted to autarky.7. We plot predictions of

the sufficient statistics approach in Figure 2. The results suggest that all countries would

lose in terms of aggregate welfare if they went back to autarky. Inequality, however, would

also decrease.

The average country in our sample would experience an 11.0% and 5.0% decrease in real

income and the Gini coefficient, respectively. Hence, the sufficient statistics approach

confirms that on average globalization has been partly responsible to rising inequality.

It is also worth noting that there is certain heterogeneity in the results across countries.

While relatively smaller and open economies, e.g., Ireland would see significant reductions

in both welfare and inequality, the effects would be less acute in larger countries with

relatively high intra-trade shares, e.g., China.

6In the steady state of a Melitz model, the domestic operating share can be measured as the domestic
survival rate as in Adao et al. (2020).

7To calculate counterfactual outcomes, we need counterfactual values ρ′ii. We show in Appendix A
that the structure of the model leads to the following identity (1− ρ∗ii

′) = (1− ρ∗ii)λ
′
ii/λii
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Notes: The figure plots relative changes in real income and Gini coefficients if each country reverted to
autarky.

Figure 2: Counterfactual Changes in Welfare and Gini Relative to Au-
tarky

In Figure 3, we use the formula in equation (9) to investigate the distributional effects

of going back to autarky by plotting the 5-95 interquartile range by country. The results

suggest that for every country in our sample, the income of the 5th percentile decreases

relatively less than the income of the 95th percentile such that going back to autarky

would decrease inequality, which mirrors the positive effects of higher trade on inequality.

On average, the 5th and 95th percentiles would lose 10.8% and 15.0% of real income,

respectively.

Notes: The figure plots changes in real income for the 5th and 95th quantiles as the 5-95 interquartile
range relative to autarky.

Figure 3: Counterfactual Changes in 5-95 Income Interquartile Range Rel-
ative to Autarky

In our second counterfactual experiment, we use the sufficient statistics approach to cal-
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culate how inequality measures changed between 2000 and 2014. One potential concern

about quantifying changes in inequality across different time periods is that changes in

sufficient statistics may be due to changes in various model parameters. To address this

concern, we adopt the difference-in-difference approach inspired by Adao et al. (2017). We

first calculate counterfactual outcomes relative to autarky in each year and then compare

the differences in the normalized outcomes over time. For example, we calculate relative

changes in the Gini coefficient in percent between 2000 and 2014 as follows:

∆Gi = 100 ·

(
Gi,2014
Gautarkyi

− Gi,2000
Gautarkyi

)
.

Figure 4, Panel A plots implied relative trade-induced changes in the Gini coefficient

against welfare between 2000 and 2014 by country. Panel B presents relative changes in

income shares of the top 5 percent of the population.

Panel A: Changes in Gini
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Panel B: Changes in Share of Top 5%
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Notes: This figure plots the effects of trade on relative changes in inequality measures and average welfare
over the 2000-2014 period for 43 countries. Panels A and B show the changes in average welfare versus
the change in the Gini coefficient and the income shares of the top 5 percent of the population, respectively.

Figure 4: The Effects of Trade on Inequality and Average Welfare Over
2000-2014

Although the results are subject to a certain degree of heterogeneity across countries,

they suggest that in most countries there were trade-induced increases in both measures

of inequality. Countries that became more globalized during the sample period also tend

to have experienced more increases in inequality. On average, the Gini coefficient grew

by 0.53%, whereas the share of top 5 percent grew by 1.06%.

The results in this section suggest that the proposed sufficient approach complements
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the ACR formula as it allows us to calculate changes in inequality relative to autarky

as well as between different time periods, while preserving the relative parsimony of the

quantitative approach.

5 Extensions

In this section, we offer several extensions of the baseline model in Section 1. We discuss

how the sufficient statistics can be modified to include (1) a non-tradable sector, (2)

input-output linkages, (3) unemployment, and (4) heterogeneous firm-ownership shares.

5.1 Non-tradable sector

So far, we have considered a single sector model. In this subsection, we provide an

extension that features an additional non-tradable (non-manufacturing) sector. As Eaton

and Kortum (2002) note, this extension helps to position the manufacturing sector in the

economy. As before, our goal here is to take an approach that relies on sufficient statistics

to express changes in inequality.

The utility function now incorporates two sectors:

Ui = (Qm
i )

βi(Qn
i )

1−βi ,

where m and n superscripts denote manufacturing and non-tradable sectors; Qm
i and Qn

i

are CES aggregates of different varieties in each sector. This means that the aggregate

expenditures on output from sectors n and m are βiLiyi and (1− βi)Liyi, respectively.

We assume that the number of potential entrepreneurs is fixed for each sector and that

there are two sector-specific distributions of entrepreneurial ability. Entrepreneurs in one

sector cannot choose to start firms in the other sector. They, however, can work and

receive wages for their labor endowment in any sector. Following the same steps as in the

baseline model, we can derive average profits in the manufacturing sector as:∫
ρs
Πs
i (ρ

s)dρs =
σs − 1

σsθs
1

Lsi

∑
j

Xs
ij = βi

σs − 1

σsθs
yi
smi
,

where we use the trade balance condition in the manufacturing sector and smi to denote the

share of potential entrepreneurs in that sector. For simplicity, we assume that α = 1 such
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that the average incomes in the manufacturing and non-tradable sectors can be derived

as:

ymi = wi + βi
σm − 1

σmθm
yi
smi

and yni = wi + (1− βi)
σn − 1

σnθn
yi

(1− smi )
.

This means that wage can be derived as a function of the average income in the economy:

wi = yi

(
1− βi

σm − 1

σmθm
− (1− βi)

σn − 1

σnθn

)
.

Next, we can derive percentile incomes in the manufacturing sector relative to the average

income in the economy as:

ymi (ρ
m)

yi
=

(
1− βi

σm − 1

σmθm
− (1− βi)

σn − 1

σnθn

)
+
∑
j

1ρ>ρm∗
ij

βi
smi
λij

Ljyj
Liyi

Λmij (ρ
m),

where Λmij (ρ
m) = θm−(σm−1)

σmθm
1

(1−ρm∗
ij )

(
(1− ρm)

1−σm

θm (1− ρm∗
ij )

σm−1
θm − 1

)
. In a similar way,

we derive percentiles in the non-tradable sector relative to the average income as:

yni (ρ
m)

yi
=

(
1− βi

σm − 1

σmθm
− (1− βi)

σn − 1

σnθn

)
+

1− βi
1− smi

Λni (ρ
n),

where Λni (ρ
n) = θn−(σn−1)

σnθn
1

(1−ρn∗
ii )

(
(1− ρn)

1−σn

θn (1− ρn∗ii )
σn−1
θn − 1

)
. Note that we can spec-

ify relative percentile incomes in both sectors using observable statistics as before. Relative

to the baseline model, however, we need to use the following parameters {βi, smi , σn, θn}.

It is straightforward to derive within-sector inequality following the same steps as in the

baseline case. The Gini coefficient in the manufacturing sector is as follows:

Gmi = βi
σm − 1

σmθm
+(1−βi)

σn − 1

σnθn
−θ

m − (σm − 1)

σmθm
σm − 1

2θm − (σm − 1)

βi
smi

(∑
j

λij(1− ρm∗
ij )

Ljyj
Liyi

)
,

and the Gini in the non-tradable sector is:

Gni = βi
σm − 1

σmθm
+ (1− βi)

σn − 1

σnθn
− θm − (σm − 1)

σmθm
σm − 1

2θm − (σm − 1)

1− βi
1− smi

(1− ρn∗ii ).

It is a well-known shortcoming that combining multiple Gini coefficients into a single

measure in a consistent way is not possible. Hence, while we can look at within-country

Gini’s analytically, the overall Gini coefficient must be calculated numerically. However,

the proposed sufficient approach is still useful here because we can use the expressions for
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percentile relative incomes in both sectors. In this case, calculating aggregate inequality

measures is a straightforward computational exercise.

To quantify changes in inequality in a two-sector model that features a non-tradable sector,

we calculate βi and s
m
i from the World Input-Output Database in 2014 using consumption

and employment data and assume that exit rates are identical in two sectors. We also

follow Caliendo et al. (2015) and set σn = 2.8 and θn = 2.7 for the non-tradable sector.

We also recalculate λij and Yi that now reflect trade flows in the manufacturing sector.8

Notes: The figure plots relative changes in sectoral and aggregate Gini coefficients if each country reverted
to autarky.

Figure 5: Counterfactual Changes in Sectoral and Aggregate Inequality

Figure 5 reports counterfactual changes in inequality if countries reverted back to autarky

in the manufacturing sector and in the economy overall. First, quantitative results in terms

of aggregate Gini’s are similar to those in the baseline model. As in the baseline results,

the average change in the Gini coefficients would be equal to approximately 8% in the

two-sector model. On the other hand, changes in the manufacturing sector would be more

acute, i.e., on average the Gini coefficients would decrease by 15%, which can be explained

by relatively higher values of international trade shares, λmij , in the manufacturing sector.

5.2 Input-Output Linkages

In this subsection, we consider another extension of the baseline model that includes

input-output linkages. Let us use s to denote sectors in the economy. Consumers have

8In terms of the World Input-Output Database (release 2016) classification, we classify sectors from
1 through 22 as manufacturing.
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an upper-tier Cobb-Douglas utility function of the following form:

Ui =
∏
s

(Qs
i )
ςs , where

∑
s

ςs = 1.

This means that consumers spend ςsLiyi on goods from sector s. Firms now employ labor

and intermediate goods sourced via input-output linkages as in Caliendo and Parro (2014)

such that the unit cost bundle is as follows:

csi = Cswχ
s

i

(∏
ṡ

[
P ṡ
i

]ϱṡs)1−χs

, where
∑
ṡ

ϱṡs = 1

and Cs is a constant. Parameters χs ∈ [0, 1] and ϱṡs govern the share of value added and

the intensity of sector-ṡ output used in the production of sector s, respectively.

Now total demand for output of sector s is comprised of final and intermediate demands.

Let Y s
i denote total expenditure on goods from sector s in country i. It can be derived

as follows:

Y s
i = ςsLiyi +

∑
ṡ

ϱsṡ
σṡ − 1

σṡ

∑
j

λṡijY
ṡ
j .

As in the previous section, we assume that individuals can supply their labor endowment

in any sector. However, they can start firms only in one sector such that in each sector s

there is a fixed measure of potential entrants Lsi . While this assumption about mobility

may seem restrictive, it is required to ensure there is an interior solution, i.e., production

does not concentrate in a single sector (for details, see Kucheryavyy et al., 2023).

For simplicity, we assume that α = 1. In this case, the expression for nominal income in

sector s is as follows:

ysi (ρ
s) = wi +Πs

i (ρ
s),

where the expression for profits can be derived as:

Πs
i (ρ

s) =
∑
j

1ρ>ρs∗ij

{
Xs
ij

Lsi

θs − (σs − 1)

σsθs
1

(1− ρ∗ij)

[(
1− ρs

1− ρs∗ij

) 1−σs

θs

− 1

]}
.

Following the same steps as in the baseline model, we can derive the expression for nominal
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income as:

ysi (ρ
s) = ysi−

σs − 1

σsθs

∑
j X

s
ij

Lsi
+
∑
j

1ρ>ρs∗ij

{
Xs
ij

Lsi

θs − (σs − 1)

σsθs
1

(1− ρ∗ij)

[(
1− ρs

1− ρs∗ij

) 1−σs

θs

− 1

]}
.

One can then derive sectoral Gini coefficients following the same steps as before:

Gsi =
σs − 1

σsθs

∑
j X

s
ij

Lsiy
s
i

− θs − (σs − 1)

σsθs
σs − 1

2θ − (σs − 1)

(∑
j

Xs
ij

Lsiy
s
i

(1− ρs∗ij )

)
.

Note that the Gini coefficient can still be calculated using sufficient statistics and a set

of sector-specific parameters. Hence, our approach can be implemented to measure the

effects of trade on within-sector inequality. Since we have the expression for nominal

incomes in each sector, ysi (ρ
s), it is also possible to derive aggregate measures of inequality.

As demonstrated in Section 5.1, one would have to rely on a combined two-step approach:

(i) calculate nominal incomes ysi (ρ
s) using the sufficient statistics approach and then (ii)

use sectoral income distributions to calculate aggregate inequality measures numerically.

5.3 Unemployment

Our approach can also be extended to account for unemployment. Let ρ̇i be the share of

unemployed individuals. Let yui denote unemployment benefits provided by the govern-

ment. Also, let us use yei to denote average income of employed individuals. Individuals

now face a joint decision of becoming entrepreneurs and supplying their production labor

such that unemployment will be positive if yui > wi. The average income in the economy

can be specified as follows:

yi = ρ̇iy
u
i + (1− ρ̇i)y

e
i .

To finance unemployment benefits, the government collects ti income share of working

individuals as taxes. Following the same steps as in the baseline model, we can derive

average profits as follows:∫
ρ

Πi(ρ)dρ =
σ − 1

σθ

∑
j

Xij

(1− ρ̇i)Li
=
σ − 1

σθ

1

(1− ρ̇i)
yi. (16)

Note that when unemployment is positive, ρ̇ is the relevant cut-off for domestic entry.
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Next, we can write wages as a function of ρ̇i and yi as:

wi =
1

1− ρ̇i

(
1− σ − 1

σθ

)
yi. (17)

Using equations (16) and (17), we can write average incomes of unemployed and employed

individuals as follows:

yei =
1− ti
1− ρ̇i

yi and yui =
ti
ρ̇i
yi.

Here we assume that we can observe two sufficient statistics ρ̇i and ti. The former is

simply the unemployment rate in the economy, whereas the latter can be inferred from

calculating average unemployment benefit relative to the average income. Hence, we can

write relative income as a function of sufficient statistics as:

ri(ρ) =


ti
ρ̇i

for ρ ≤ ρ̇i

1− ti
1− ρ̇i

(
1− σ − 1

σθ

)
+

1− ti
1− ρ̇i

θ − (σ − 1)

σθ

∑
j 1ρ>ρ∗ijΛ

r
ij for ρ > ρ̇i,

where Λrij = λij
Ljyj
Liyi

(1 − ρ∗ij)
−1
[
(1− ρ∗ij)

σ−1
θ (1− ρ)

1−σ
θ − 1

]
. The Lorenz curve can then

be specified as:

Li(ρ) =


(
ti
ρ̇i

)
ρ for ρ ≤ ρ̇i

ti + (ρ− ρ̇i)
1− ti
1− ρ̇i

(
1− σ − 1

σθ

)
+

1− ti
1− ρ̇i

θ − (σ − 1)

σθ

∑
j 1ρ>ρ∗ijΛij(ρ) for ρ > ρ̇i,

where Λij(ρ) is defined as in the baseline model. Lastly, we use the expression for the

Lorenz curve to derive the sufficient statistics for the Gini coefficient:

Gi = 1− ti (2− ρ̇i)− (1− ti)(1− ρ̇i)

(
1− σ − 1

σθ

)
− 1− ti

1− ρ̇i
Υ(θ, σ)

∑
j

λij
Ljyj
Liyi

(1− ρ∗ij),

where Υ(θ, σ) = θ−(σ−1)
σθ

σ−1
2θ−(σ−1)

. Note that relative to the baseline case, we need to

observe two additional variables, i.e., unemployment rate and unemployment benefits as

a share of the average income. As ti → 0 and ρ̇i → 0, the formula converges back to the

baseline case.
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5.4 Heterogeneous ownership shares

In the baseline model, we assume that all individuals receive equal di as dividends. How-

ever, our approach is able to provide results for an arbitrary firm ownership structure.

In this subsection, we extend our main result to account for a possible heterogeneity in

dividends across individuals.

Let si(ρ) denote the share of total dividends that accrue to individuals ρ such that∫ 1

0
si(ρ) = 1/Li. In this case, her dividends can be written down as:

di(ρ) = si(ρ)Lidi,

where di still denotes average dividends as in the baseline model. In this case, the expres-

sion for total nominal income of ρ can be written as:

yi(ρ) = yi

(
1− (σ − 1)

σθ

)
+ αΠi(ρ) + (1− α)si(ρ)Lidi.

This means that the relative income can be written as:

ri(ρ) =

(
1− σ − 1

σθ

)
+ α

θ − (σ − 1)

σθ

∑
j

1ρ>ρ∗ijΛ
r
ij(ρ) + (1− α)

σ − 1

σθ
si(ρ)Li.

Hence, in principle if one had information on si(ρ), it would be possible to apply our

approach. We consider one example, where we assume that si(ρ) is increasing in ρ as

follows:

si(ρ) =
1

Li
ℓρφ,

where ℓ/(φ+ 1) = 1 such that
∫ 1

0
si(ρ) = 1/Li. In this case, the Lorenz curve is going to

be given by the following expression:

Li(ρ) =
(
1− σ − 1

σθ

)
ρ+ α

θ − (σ − 1)

σθ

∑
j

1ρ>ρ∗ijΛij(ρ) + (1− α)
σ − 1

σθ
ρφ+1,

and the expression for the Gini coefficient is as follows:

Gi =
σ − 1

σθ

(
1− 2(1− α)

φ+ 2

)
− α

θ − (σ − 1)

σθ

σ − 1

2θ − (σ − 1)

(∑
j

λij(1− ρ∗ij)
Ljyj
Liyi

)
. (18)

Note that the Gini coefficient will be higher than in the baseline model if the following
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condition holds:

1− 2(1− α)

φ+ 2
> α ⇔ (1− α)φ > 0.

This means that as long as there are dividends to distribute (α < 1) and higher ρ’s own

larger shares of firms (φ > 0), inequality will be higher relative to the baseline case.

6 Conclusions

In this paper, we have developed a parsimonious way of quantifying changes in key inequal-

ity measures. Our method both complements and remains consistent with the standard

ACR formula. A key strength of our approach is that one can derive changes in inequality

without explicitly modeling inequality mechanisms. Instead, our results rely on observing

two sufficient statistics: aggregate bilateral trade flows and the share of exporters.

The sufficient statistics perspective in this paper relies on the analytical expression for

income levels across the entire distribution relative to the average. This allows us to derive

analytical expressions for the Lorenz curve, the Gini coefficient, and the total income

shares held by different population groups. We apply our method to the data covering 43

countries over the period from 2000 to 2014. We find that reverting to autarky relative

to 2014 would decrease the Gini coefficient by 5% on average. We also find that, for

an average country between 2000 and 2014, the Gini coefficient increased by 0.53%, and

the top 5 percent share of income increased by 1.06% due to trade. We are also able to

describe distributional welfare gains from trade in terms of interquantile ranges.

We also provide several extensions that allow us to incorporate the sufficient statistics

approach in broader environments including a non-tradable sector, input-output linkages,

unemployment, and heterogeneous ownership shares. Overall, we consider the proposed

approach to offer a transparent and useful way of calculating the effects of trade on

inequality with minimal data requirements.
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Appendix A: Derivation Details

In this Appendix, we provide derivation details behind equations in the main text. Start
with deriving the expression for trade flows:

Xij = Lib
σ−1
i Vij

∫ 1

ρ∗ij

(1− ρ)
1−σ
θ dρ = Lib

σ−1
i Vij

θ

θ − (σ − 1)
(1− ρ∗ij)

1−σ
θ

+1. (A1)

where we use an auxiliary variable Vij =
(

σ
σ−1

wiτij
)1−σ

P σ−1
j Ljwj. From the zero-profit

condition, we know that the following holds:

(1− ρ∗ij)
1−σ
θ = b1−σi σwjfijV

−1
ij . (A2)

Using this identity in the expression for trade flows allows to further simplify them as:

Xij = Lib
1−σ
i Vij

θ

θ − (σ − 1)
b1−σi σwjfijV

−1
ij (1− ρ∗ij) =

σθ

θ − (σ − 1)
(1− ρ∗ij)Liwjfij. (A3)

Lastly, we use the expression in equation (A1)-(A3) to express trade shares as:

λij =
Xij∑
kXkj

=
Lib

θ
i (wiτij)

−θf
1− θ

σ−1

ij∑
k Lkb

θ
k(wkτkj)

−θf
1− θ

σ−1

kj

.

In the main text, we use the result that (1 − ρ∗ii
′) = (1 − ρ∗ii)

λ′ii
λii

. Here we provided

derivation details. First, note that combining equations (A1), (A2), and (A3) gives the
following expressions for trade flows:

Xii =
σθ

θ − (σ − 1)
Liwifii(1− ρ∗ii).

We also know from equation (2) that wi =
σθ−(σ−1)

σθ
yi such that the following must hold:

θ − (σ − 1)

σθ − (σ − 1)

1

fii
λii = (1− ρ∗ii).

Given that (1 − ρ∗ii) is a linear function of λii and parameters of the model that do not
change, the following must hold:

(1− ρ∗ii
′) = (1− ρ∗ii)

λ′ii
λii
.

Proof of Lemma 1. First, state the total profits of firm ρ:

Πi(ρ) =
∑
j

1ρ>ρ∗ij

{
bσ−1
i (1− ρ)

1−σ
θ

1

σ
Vij − bσ−1

i (1− ρ∗ij)
1−σ
θ

1

σ
Vij

}
. (A4)
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Applying identities in (A1),(A2),(A3) and the fact that there are Li potential entrants
allows us to reformulate total profits as:

Πi(ρ) =
∑
j

1ρ>ρ∗ij

{
Xij

Li

θ − (σ − 1)

σθ

1

(1− ρ∗ij)

[(
1− ρ

1− ρ∗ij

) 1−σ
θ

− 1

]}
. (A5)

Next, recall the expression for total nominal income in the main text:

yi (ρ) = wi︸︷︷︸
(i)

+αΠi(ρ)︸ ︷︷ ︸
(ii)

+(1− α)

∫
ρ

Πi(ρ)dρ︸ ︷︷ ︸
(iii)

.

Here (i) is a function of yi as shown in equation (2) in the main text, and (ii) can be
computed using the expression in (A5). To derive the expression for average profits, we
derive the following integral:∫ 1

ρ∗ij

[
(1− ρ∗ij)

σ−1
θ (1− ρ)

1−σ
θ − 1

]
dρ = (1− ρ∗ij)

σ − 1

θ − (σ − 1)
. (A6)

Then, the following must hold: ∫ 1

0

Πi(ρ)dρ =
σ − 1

σθ
yi (A7)

Then, the following must hold:

di = (1− α)

∫
ρ

Πi(ρ)dρ = (1− α)
σ − 1

σθ
yi.

We can derive wage as a function of the average income as follows:

wi = yi

(
1− σ − 1

σθ

)
(A8)

This means that total nominal income can be specified as:

yi(ρ) =

(
1− α

σ − 1

σθ

)
yi + αΠi(ρ).

For convenience, let us define the following auxiliary variable:

Λrij(ρ) =

{
λij

Ljyj
Liyi

1

(1− ρ∗ij)

[(
1− ρ

1− ρ∗ij

) 1−σ
θ

− 1

]}
(A9)

Then, the nominal income of ρ relative to the average income can be specified as:

ri(ρ) =

(
1− α

σ − 1

σθ

)
+ α

θ − (σ − 1)

σθ

∑
j

1ρ>ρ∗ijΛ
r
ij(ρ) for ρ > ρ∗ii.
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Proof of Proposition 1. Start with the definition of the Lorenz curve:

Li(ρ′) =
∫ ρ′

0

ri(ρ)dρ such that Li(0) = 0 and Li(1) = 1.

With the expression for the relative income from equation (8) in hand, we can derive the
expression for the Lorenz curve as:

Li(ρ′) =
(
1− α

σ − 1

σθ

)∫ ρ′

0

dρ+ α
θ − (σ − 1)

σθ

∑
j

1ρ>ρ∗ij

∫ ρ′

ρ∗ij

Λrij(ρ
′)dρ

To derive the analytical expression for the Lorenz curve, we need to take the following
integrals in the above equation. The first integral is as follows:

(
1− α

σ − 1

σθ

)∫ ρ′

0

dρ =

(
1− α

σ − 1

σθ

)
ρ′,

The second integral is given ass:

∫ ρ′

ρ∗ij

Λrij(ρ
′)dρ =

∑
j

1ρ>ρ∗ijλij
Ljyj
Liyi

(
θ

θ − (σ − 1)

[
1−

(
1− ρ′

1− ρ∗ij

) 1−σ
θ

+1
]
− 1 +

(
1− ρ′

1− ρ∗ij

))
.

For convenience, let us define an auxiliary variable:

Λij(ρ
′) = λij

Ljyj
Liyi

(
θ

θ − (σ − 1)

[
1−

(
1− ρ′

1− ρ∗ij

) 1−σ
θ

+1
]
− 1 +

(
1− ρ′

1− ρ∗ij

))
Then, the analytical expression for the Lorenz curve is as follows:

Li(ρ′) =
(
1− α

σ − 1

σθ

)
ρ′ + α

θ − (σ − 1)

σθ

∑
j

1ρ>ρ∗ijΛij(ρ
′) for ρ > ρ∗ii

Next, we derive the expression for the Gini coefficient. Start with the definition:

Gi = 1− 2

∫ 1

0

Li(ρ)dρ,

where Li(ρ) is given as above. To get the analytical expression for the Gini coefficient we
need to find three integrals. The first integral is as follows:

(
1− α

σ − 1

σθ

)∫ 1

0

ρdρ =

(
1− α

σ − 1

σθ

)
1

2
,

3



The second integral is:∫ 1

ρ∗ij

Λij(ρ)dρ =
σ − 1

4θ − 2(σ − 1)

(∑
j

λij(1− ρ∗ij)
Ljyj
Liyi

)
Hence, the following equation must hold:∫ 1

0

Li(ρ)dρ =
(
1− α

σ − 1

σθ

)
1

2
+ α

θ − (σ − 1)

σθ

σ − 1

4θ − 2(σ − 1)

(∑
j

λij(1− ρ∗ij)
Ljyj
Liyi

)
.

Putting everything together yields:

Gi = α
σ − 1

σθ
− α

θ − (σ − 1)

σθ

σ − 1

2θ − (σ − 1)

(∑
j

λij(1− ρ∗ij)
Ljyj
Liyi

)

Appendix B: Alternative Linear-profit-sharing mech-
anisms

In this Appendix, we provide derivation details and additional assumptions necessary to
modify existing frameworks such that they lead to linear profit sharing. Since we discuss
linear profit sharing based on quasi-rent sharing in the main text, here we focus on five
alternative mechanisms: fair wages, search and matching frictions, efficiency wages, skill
assignment, and monopsonistic labor markets.

B1: Fair wages

We provide another microfoundation for the profit-sharing mechanism using the concept
of fair wages as in Egger and Kreickemeier (2009, 2012), Amiti and Davis (2012) and Egger
et al. (2013). However, as mentioned in the main text, we make several assumptions to
make this framework fall under the umbrella of linear profit shifting.

Individuals receive income from providing managerial services and selling their labor en-
dowments. However, we now assume that they are identical in terms of their ex-ante
abilities. Firms, on the other hand, are heterogeneous and are still pinned down by their
place in the productivity distribution denoted by ρ. Individuals are hired as managers by
firms and provide a certain level of effort according to the following equation:

εi(ρ) = min

{
zi(ρ)

z̄i(ρ)
, 1

}
,

where z̄i(ρ) is the level of managerial income that the individual would consider fair and
zi(ρ) is income that she actually receives from firm ρ. Managerial effort affects total
productivity, which now is a product of the manager’s effort and firm’s fundamental
productivity such that the marginal cost becomes:

4



mij(ρ) = εi(ρ)
−1︸ ︷︷ ︸

Effort component

· (1− ρ)
1
θ︸ ︷︷ ︸

Firm component

·
(
τijwi
bi

)
︸ ︷︷ ︸

Country-pair component

.

As noted in Egger and Kreickemeier (2009), in equilibrium profit-maximizing firms pay
exactly z̄i(ρ) such that ε(ρ) = 1. We follow Amiti and Davis (2012) and specify the
following constraints for the fair-wage function:

(i) z̄i(ρ
∗
ii) is a constant

(ii) 0 <
∂z̄i(ρ)

∂Πi(ρ)
<∞

(iii) z̄i(ρ) has a finite upper bound

While there are many functions that would satisfy (i)-(iii), we propose a linear fair-wage
function as our main specification and discuss the alternatives in what follows. If we
assume that the fair-wage function is linear in firm’s profits as follows:

z̄i(ρ) = µΠi(ρ) + (1− µ)(1− U)

∫
ρ

Πi(ρ)dρ,

where µ is the fairness parameter and (1−U) is the probability that the individual can be
matched with another firm if she decides to leave ρ. Here, U ∈ [0, 1] may be interpreted
as a search costs that the individual has to incur to match with another firm or the risk
of unemployment. We assume that U is sufficiently high such that individuals do not
have incentives to leave once they are matched. Note that in the limiting case µ = 1, the
specification is identical to our baseline model. When µ < 1, the firm pays z̄i(ρ) to the
entrepreneur such that the residual profits (paid out as dividends) are:

di(ρ) = Πi(ρ)− z̄i(ρ) = (1− µ)Πi(ρ)− (1− µ)(1− U)

∫
ρ

Πi(ρ)dρ

Average dividends can then be specified as:

di =

∫
ρ

di(ρ)dρ = (1− µ)U

∫
ρ

Πi(ρ)dρ

Individuals still receive income wi for their labor endowment. Hence, putting all the parts
together, we can specify total income of individual employed at ρ as:

yi (ρ) = wi + µΠi(ρ) + (1− µ)(1− U)

∫
ρ

Πi(ρ)dρ+ (1− µ)U

∫
ρ

Πi(ρ)dρ.

Simplify to get:

yi (ρ) = wi + µΠi(ρ) + (1− µ)

∫
ρ

Πi(ρ)dρ. (B1)

Equation (B1) makes it clear that the linear profit-sharing mechanism in our baseline
model and the one based on the fair-wage preferences are isomorphic under the conditions
that the fair-wage function is linear.

An alternative to the linear specification of the fair-wage function would be using the

5



multiplicative function in Egger and Kreickemeier (2012); Egger et al. (2013) as follows:

z̄i(ρ) = [αΠi(ρ)]
µ

[
α(1− U)

∫
ρ

Πi(ρ)dρ

](1−µ)
. (B2)

Note that as µ → 1, equation (B2) becomes our baseline specification, which means
that the fair-wage mechanism is isomorphic under the alternative set of conditions, i.e.,
fair-wage function is Cobb-Douglas and the fairness parameter µ = 1.

B2: Search and matching

We now extend the baseline model by incorporating the search-and-matching friction as
in Helpman et al. (2010) and Helpman et al. (2017). Individuals receive income from
providing managerial services and selling their labor endowments. To generate incentives
for manager searching, we introduce complementarity between the firm’s inherent produc-
tivity and the individual’s managerial ability. This means that the productivity level of a
firm is a product of firm’s inherent productivity and and the hired individual’s managerial
ability ϕ · ε.

The inherent firm productivity is still drawn from the Pareto distribution as the baseline
model, and we continue to index the firm by ρ. The managerial ability ε is drawn from the
Pareto distributionGi(ε) = 1−εki,minε−k with εi,min > 0 and k > 1. Henceforth, for brevity
we drop country subscript i in εi,min. We follow Helpman et al. (2010) and interpret the
managerial ability as match-specific, and the individual’s draw for a given match conveys
no information about ability draws for other potential matches. Managerial ability cannot
be costlessly observed. Instead, firms undertake costly investments in screening to obtain
an imprecise signal of managerial ability.

To incorporate costly matching into the model, we introduce search cost and screening
cost. The specifications for the search and screening costs follow Helpman et al. (2010),
but we show at the end that any power function of the managerial ability cutoff as cost
functions would yield the same implication. First, the search cost is (s/k) · n units of
wages with costs s and n measure of screened candidates.9 A firm with managerial ability
cutoff εc screens n = (εc/εmin)

k measure of candidates.

The screening cost is (c/κ) · εκc units of wages, where c > 0 and κ > 0. The value of c
measures the level of search cost, while κ governs the convexity of the cost. Firms can
identify workers with an ability below εc by incurring the screening cost. Screening costs
are increasing in the chosen ability threshold εc because more complex and costlier tests
are required for higher ability cutoffs. We also follow Helpman et al. (2010) and assume
that firms and the matched individual only know whether her managerial ability exceeds
the cutoff at the hiring and bargaining stage. The ability is only realized during the time
of operation.

9The cost component can be endogenized with labor market tightness by following the Diamond-
Mortensen-Pissarides approach. Helpman et al. (2010) use s = η0x

η1 with η0 > 1 and η1 > 0 where x is
the labor market tightness.
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The timing of events proceeds as follows. First, a firm draws its productivity and chooses
the level of manager cutoff, εc(ρ), by maximizing the residual profit, which takes into
account bargaining outcome and search-and-matching costs. Upon matching, the firm
and its hired individual engage in strategic bargaining. As in the main model, we adopt
the Nash bargaining.10 The matched individual takes α = γ share of profits where α is
the profit-sharing parameter in R4 and γ measures the bargaining power of individuals
as managers. The firm takes 1−α share of profits net of search-and-matching costs. The
managerial ability and the profit are realized after the operation.

Working backward, the expected marginal cost of firm ρ from country i that serves market
j at the hiring and bargaining stage is:

E[mij(ρ)] = E[ε(ρ)−1]︸ ︷︷ ︸
Manager component

· (1− ρ)
1
θ︸ ︷︷ ︸

Firm component

·
(
τijwi
bi

)
︸ ︷︷ ︸

Country-pair component

, (B3)

where E is the expectation operator. To make the notation consistent with the base-
line model, let us use Π̃i(ρ) and Πi(ρ) to denote total profits net and gross of search-
and-matching costs, respectively. The firm’s maximization problem with respect to the
managerial ability cutoff is as follows:

max
εc(ρ)

Π̃i(ρ) = max
εc(ρ)

{
(1− α)E [Πi(ρ)]− wi

s

k

(εc(ρ)
εmin

)k
︸ ︷︷ ︸

search cost

−wi
c

κ
εc(ρ)

κ︸ ︷︷ ︸
screening cost

}
.

By taking the first-order condition, we obtain:11

(1− α)(σ − 1)Πi(ρ) = wis
(εc(ρ)
εmin

)k
+ wicεc(ρ)

κ. (B4)

We can derive the analytical expression for εc(ρ) when the values of k and κ are the same.
By applying the (B4), we can specify total nominal income of individual ρ as:

yi (ρ) = wi + αΠi(ρ) +

∫
ρ

(
(1− α)Πi(ρ)− wi

s

k

(εc(ρ)
εmin

)k
− wi

c

κ
εc(ρ)

κ

)
dρ

= wi + αΠi(ρ) +

(
(1− α)

(κ− (σ − 1)

κ

))∫
ρ

Πi(ρ)dρ,

where we impose k = κ, which is a parametric restriction that we need to introduce.
Note that now the portion of dividends is “wasted” due to search-and-matching friction.
Following the same step as in the baseline model, we can derive the expression for wages
as a function of average income:

wi =

(
1− (σ − 1)

σθ

(
α + (1− α)

κ− (σ − 1)

κ

))
yi. (B5)

10Helpman et al. (2010) use the Stole-Zwiebel bargaining, which is a generalization of Nash bargaining
to multiple workers’ cases. Each worker in their model receives a fraction of the average revenue per
worker. A Firm anticipates the bargaining outcome and maximizes the share of revenue net of any fixed
costs and search-and-matching costs as the firm’s profit.

11For the first-order condition to be well-behaved, we assume that εc(ρ) affects firms profits conditional
on entry in export markets.
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In this case, the sum of wages and dividends is the same as in the baseline model:

wi + di = yi

(
1− α(σ − 1)

σθ

)
.

The intuition behind this result is that in relative terms when a portion of the residual
profit is wasted, the dividends share of total income decreases, while the wage share of
total income increases. The two cancel out so that the total relative income is main-
tained. Hence, we conclude that we can microfound linear profit sharing using search-
and-matching frictions with the following restrictions: (i) firms and managers engage in
Nash bargaining over profits; and (ii) the parameter governing the convexity of the search
cost function equals the dispersion parameter of managerial ability (k = κ). The latter
implies that if the ability is less dispersed, it becomes harder to distinguish high- and
low-ability manager ex-ante.

B3: Efficiency wages

We provide another microfoundation for efficiency wages using the Shapiro-Stiglitz effi-
ciency wages framework as in Davis and Harrigan (2011). We continue to assume that
individuals receive income from providing managerial services and selling their labor en-
dowments. However, in this framework, workers now have incentives to shirk due to
disutilities of working.

Individuals provide a certain level of effort according to the following equation:

εi(ρ) = min

{
zi(ρ)

z̄i(ρ)
, 1

}
,

where z̄i(ρ) is the level of managerial income that the individual would consider high
enough to eliminate shirking and zi(ρ) is income that she actually receives from firm ρ. The
marginal cost consists of the effort component and the firm’s fundamental productivity:

mij(ρ) = εi(ρ)
−1︸ ︷︷ ︸

Effort component

· (1− ρ)
1
θ︸ ︷︷ ︸

Firm component

·
(
τijwi
bi

)
︸ ︷︷ ︸

Country-pair component

.

We introduce efficiency wage using a modified Shapiro-Stiglitz model. Ignoring country
subscript for now, let VE(ρ)

Non and VE(ρ)
Shirk be the expected utility of employed non-

shirkers and shirkers at firm ρ. Let VO be the value of an outside option. The fundamental
asset equations for employed non-shirkers and shirkers, respectively, are

rVE(ρ)
Non = z̄(ρ)− e+ δ

[
VO − VE(ρ)

Non
]

(B6)

rVE(ρ)
Shirk = z̄(ρ) + (δ + u(ρ))

[
VO − VE(ρ)

Non
]
, (B7)

with the utility cost of working, e; exogenous job separation rate, δ; and the probability of
shirker being fired, u(ρ), which equals the probability of firm ρ detecting shirker. The first
line represents the value function of a non-shirker. She earns labor payment z̄(ρ) while
incurring the disutilty of working e. She faces an exogenous job separation rate δ where in
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the event of such job dismissal, she obtains the (negative) net value of unemployment. A
shirker, on the contrary, does not incur the disutility of working. Instead, her probability
of job separation increases by the probability of detected shirking, u(ρ), which is a function
of monitoring technology.

We set the value of the outside option as in the fair wage specification:

rVO = (1− µ)(1− U)

∫
ρ

Πi(ρ)dρ,

where µ is the profit-sharing parameter derived below and (1 − U) is the probability
that the individual can be matched with another firm if she leaves the firm ρ. The
incentive comparability condition requires that firms pay higher payments to induce the
hired individual to prefer to exert effort rather than to shirk and risk getting detected.

To proceed, we need an additional structure for the firm’s monitoring technology. If we
assume that the monitoring technology, and hence, the probability of detection, is the
same across firms, they will offer the same wage. An alternative assumption is that firms
draw production productivity and monitoring technology from a copula, as in Davis and
Harrigan (2011). In this case, wages depend on monitoring technology but not firm pro-
ductivity and deriving an analytical expression for the profit sharing function is challeng-
ing. Instead, we assume that the monitoring technology is inversely related to the firm’s
profitability.12 This may be driven, for instance, by the fact that more profitable firms
operate on a larger scale, making it harder for them to detect shirking. For simplicity, we
use u(ρ) = η/Π(ρ), where η is a parameter.

With the above restriction, the efficiency wage function is given as the firm’s profits:

z̄i(ρ) = δ
e

η/Πi(ρ)
+ e+ rVO,i (B8)

Let us use µ to denote δe/η. Then the expression for efficiency wages at firm ρ can be
written as:

z̄i(ρ) = µΠi(ρ) + w + (1− µ)(1− U)

∫
ρ

Πi(ρ)dρ, (B9)

where the wage is set to compensate for the disutilities of working, and the third compo-
nent is given by assumption for the value of the outside option. Note that the expression
for efficiency wages is equivalent to the fair wage expression derived in subsection B1.
Hence, the rest of the derivations is the same as in subsection B1. We conclude that there
is linear profit sharing if the detection technology for shirking is u(ρ) = η/Π(ρ).

12Davis and Harrigan (2011) incorporate the Shapiro-Stiglitz efficiency wage framework into the Melitz
(2003) model. They find that a small negative ex-ante correlation between productivity and monitoring
ability is needed to simulate a positive size-wage correlation. Our restriction can be viewed as a reduced-
form approximation of such an assumption.
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B4: Skill assignment model

Next, we consider an assignment between managerial ability and the quality of the idea
(i.e., the firm’s inherent productivity). We construct a skill assignment model a la Monte
(2011) and impose necessary restrictions to attain R4. In this subsection, we focus on the
implication of assortative matching between firms and managers by considering a model
without search-and-matching friction.

As in the baseline model, a firm draws the productivity ϕ from a known country-specific
Pareto distribution with the cumulative distribution function Fi(ϕ) = 1 − bθiϕ

−θ. We
interpret this firm’s inherent productivity as the quality of the idea. The idea itself cannot
generate any profit unless a manager operates its production activity. We additionally
assume that an individual draws her managerial ability ε from a known country-specific
Pareto distribution with the cumulative distribution function Gi(ε) = 1 − hψi ε

−ψ where
hi > 0 is a country-specific scale parameter, and ψ > 0 is the shape parameter common
to all countries. The total firm productivity of a pair (ϕ, ε) is given as:

φ(ϕ, ε) = ϕκ · εk, (B10)

with productivity weights κ > 0 and k > 0. Equation (B10) highlights the complemen-
tarity between the productivity of the idea and the manager. Hence, with profit-sharing,
both firms and managers have an incentive to be matched with a more productive partner.

Absent search-and-matching friction, the equilibrium features perfect assortative match-
ing, with Fi(ϕ) = Gi(ε) and bθiϕ

−θ = hψi ε
−ψ. In other words, a firm at position ρ is

matched with a manager at the same position. We impose two restrictions to derive
R4: (1) the sum of productivity weights equals one (κ + k = 1), and (2) the parameters
governing distributions of the quality of the idea and the managerial ability are the same
(bi = hi and θ = ψ). The above restrictions imply that R4 can be interpreted as a model
of perfect assignment between firms and managers.

B5: Monopsony power

In this subsection, we demonstrate that the linear profit sharing mechanism used in the
baseline specification can be microfounded using monopsonistic labor markets as in Card
et al. (2018). Monopsonistic labor markets have been used in the context of international
trade in Egger et al. (2021) and Jha and Rodriguez-Lopez (2021).

As before, to make sure that the conditions R1-R3 are satisfied, we consider inequality
stemming from the differential compensation of managers. Consider firms in country i
that have firm-specific productivity component ε distributed according to Pareto(bi, θ).
Let us again rank firms according to the productivity levels and use ρ’s to denote their
percentile. Individuals have utility function that is log-linear in the managerial income and
the amenity level of the firm, ai(ρ), where she is employed. Individuals also receive random
utility shocks for each possible firm match drawn from an extreme value distribution such
that the probability that manager ϕ works for firm ρ is as follows:
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ϕ̄i(ρ) =
zi(ϕ, ρ)

µai(ρ)∫
r
zi(ϕ, r)µai(r)dr

= Aizi(ϕ, ρ)
µai(ρ),

where zi(ϕ, ρ) is total managerial compensation offered by firm ρ to the individual ϕ and µ
measures the importance of income relative to amenities. Given the probability of hiring
manager ϕ, the expected productivity level of the manager is εi(ρ) = ϕ̄i(ρ)ϕ. Being able
to attract managers with better abilities increases firm’s overall productivity such that
the marginal cost of firm ρ serving market j can be specified as:

mij(ρ) = εi(ρ)
−1︸ ︷︷ ︸

Manager component

· (1− ρ)
1
θ︸ ︷︷ ︸

Firm component

·
(
τijwi
bi

)
︸ ︷︷ ︸

Country-pair component

.

Firm ρ can influence εi(ρ) by offering higher wage to the manager and maximizes total
profit net of the payment to the manager conditional on the associated marginal cost
function as:

max
z(ϕ,ρ)

{∑
j

1ρ>ρ∗ijzi(ϕ, ρ)
µ(σ−1) 1

σ

(
σ

σ − 1

Aiai(ρ)

ϕ
(1− ρ)

1
θ
τijwi
bi

)1−σ

P σ−1
j Ljyj − zi(ϕ, ρ)

}
.

In this case, first-order condition with respect to zi(ϕ, ρ) is as follows:
13

z∗i (ϕ, ρ) = (σ−1)µ

[∑
j

1ρ>ρ∗ijz
∗
i (ϕ, ρ)

µ(σ−1) 1

σ

(
σ

σ − 1
Aiai(ρ)(1− ρ)

1
θ
τijwi
bi

)1−σ

P σ−1
j Ljyj

]
.

This means that we can write the managerial income of ϕ as a constant share of profits
such that ρ also pins down the income position of ϕ in the income distributions:

z∗i (ρ) = αΠi(ρ), where α = (σ − 1)µ ≤ 1

In this case, total income of individual ρ can be specified as in our baseline equation:

yi(ρ) = wi + z∗i (ρ) + di = wi + αΠi(ρ) + (1− α)

∫
ρ

Πi(ρ)dρ.

Hence, linear profit sharing can be derived in a model based on monopsonistic labor
markets where individuals have heterogeneous preferences for firm amenities with random
utility shocks drawn from an extreme value distribution.

13As before, we make a simplifying assumption that zi(ϕ, ρ) lowers the marginal cost of serving j
conditional on entry.
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B6: Other settings

There are two limitations of our approach that are worth discussing. First, it potentially
ignores the effects that inequality exerts on export selection via firm-specific production
costs. Second, the profit-sharing mechanism may not be linear. To examine whether our
approach is useful in such settings, we examine a framework based on fair wages with
firm-specific production wages and multiplicative specification of the fair-wage function.
The specification that we consider below is in the spirit of Egger and Kreickemeier (2012).

Let wi(ϕ) denote the wage that firm ϕ pays to workers and let the fair-wage function lead
to the following wage setting rule:

wi(ρ) = [Πi(ρ)]
υ [(1− U)wi]

1−υ , where wi =

∫
ρ

wi(ρ)dρ. (B11)

As before, U can be interpreted as an exogenous risk of unemployment or costs of moving
to another firm and wi now denotes the average wage. The central difference between this
setting and our baseline model is that the marginal cost is now a function of wi(ϕ) such
that:

mij(ρ) = (1− ρ)
1
θwi(ρ)︸ ︷︷ ︸

Firm component

·
(
τij
bi

)
︸ ︷︷ ︸

Country-pair component

. (B12)

In this case, the marginal firm serving market j is pinned down by the following condition:

(1− ρ∗ij)
1−σ
θ = wi

(
ρ∗ij
)σ−1

bσ−1
i σwjfijV

−1
ij

where Vij =
(

σ
σ−1

τij
)1−σ

P σ−1
j Ljyj and the profits of firm ρ can be expressed as:

Πi(ρ) =
∑
j

1ρ>ρ∗ij

{
bσ−1
i (1− ρ)

1−σ
θ

1

σ
Vijwi(ρ)

1−σ − wjfij

}
.

Accordingly, we specify the expression for the price index:

Pj =

(∑
k

Nkb
σ−1
k

(
σ

σ − 1
τkj

)1−σ ∫ 1

ρ∗kj

(1− ρ)
1−σ
θ wk(ρ)

1−σdρ

) 1
1−σ

,

and the expression for trade flows:

Xij = Nib
σ−1
i Vij

∫ 1

ρ∗ij

(1− ρ)
1−σ
θ wi(ρ)

1−σdρ,

When wages and marginal costs are characterized according to equations (B11) and (B12),
total nominal income is comprised of firm-specific wages and any remaining profits as long
as they are distributed back to workers. In this case, the expression for nominal income
is as follows:
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yi(ρ) = wi(ρ) + Πi(ρ) s.t.

∫
ρ

wi(ρ)dρ = wi. (B13)

It turns out that the sufficient statistics formula provides the lower bound of the effects of
trade on inequality. Note that when υ = 0, the expression for nominal income in equation
(B13) collapses to its counterpart in equation (1) for α = 1. When υ > 0 the ACR formula
and inequality sufficient statistics approach in Proposition 1 no longer hold. Nevertheless,
the proposed sufficient statistics approach is still useful for two reasons. First, it puts the
lower bound on the effects of trade on inequality. Second, under plausible values of υ, the
approach approximates changes in inequality when profit-sharing is non-linear and there
is a feedback between workers’ incomes and firms’ marginal costs.

To evaluate how closely the sufficient statistics approach approximates predictions of the
model with an alternative profit-sharing and cost functions, we return to the results in
Figure 1, where we consider the world of I symmetric countries. We solve a version of
the model where incomes and marginal costs are generated as in equations (B11), (B12),
and (B13) at different values of variable trade costs. At each equilibrium, we record the
sufficient statistics {Xij, ρ

∗
ij} as well as the Gini coefficients. We then compare actual Gini

coefficients to the predictions of the sufficient statistics approach.

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1

1

1.01

1.02

1.03

1.04

1.05

Notes: The figure plots relative changes in the Gini coefficient and their sufficient statistics approxi-
mations for different values of υ based on a simulated world economy with I = 3 symmetric countries,
where ρ∗ii = 0. The changes (vertical axis) are calculated using the share of exporters (horizontal axis) in
hypothetical equilibria relative to autarky.

Figure B1: Inequality Measures vs. Share of Exporters

We plot relative changes in the Gini coefficient against the share of exporters for different
values of υ as dashed curves in Figure B1. We compare them to the predictions based
on the sufficient statistics approach that uses {Xij, ρ

∗
ij} plotted as solid curves. When

υ = 0.01, the sufficient statistics approach very closely approximates actual changes in
the Gini coefficients. When υ = 0.10, the difference increases but the sufficient statistics
approximation still serves as a useful lower bound.
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Appendix C: Data Details

For quantitative analysis, we need full matrices of trade flows Xij, country-level domestic
operation shares ρ∗ii, and exporter-by-importer exporter shares ρ∗ij. We obtain total trade
from the World Input-Output Database (WIOD) (Timmer et al., 2015). The dataset
provides country-by-industry level trade flows, which we also use to construct domestic
consumption shares. We use the 2016 release, which covers 28 EU countries and 15 other
major countries for the period 2000-2014. Those 43 countries and the rest of the world
constitute our main sample.

To obtain the domestic operating shares ρ∗ii and the exporter shares ρ∗ij, we compile firm
data from INDSTAT (United Nations, 2023), OECD Structural and Demographic Busi-
ness Statistics (SDBS) (OECD, 2023), OECD Trade by Enterprise Characteristics data
(TEC) (OECD, 2021), and World Bank Exporter Dynamics Database (EDD) (World
Bank, 2015). INDSTAT is a panel of 175 countries from 1963 onward. It contains infor-
mation about aggregate firm characteristics of manufacturing firms, such as the number of
establishments, employees, total wage, output, and value-added. Similarly, SDSB records
detailed information about sector-level data from 1990 onward. We take the number of
firms from the two datasets as the denominator for the shares of domestic operating firms
and exporters. SDBS also provides the shares of exiting firms which we use to construct
the domestic operating shares ρ∗ii.

TEC and EDD record characteristics of exporting sectors, such as the number of exporting
firms and export values by firm size, trading partners, and export intensity. TEC covers
66 exporting countries over the 2007-2020 period; EDD covers 67 countries over the 1997-
2014 period. We combine the two datasets to maximize sample countries. For our purpose,
we use the number of exporting firms at the exporter-importer-year level as the numerator
of the exporter shares.

Without any imputations, we collect firm exit rates from 29 countries (67.44%) for the
benchmark year of 2014. We also have 1,176 bilateral observations (65.11%) of exporter
shares for 2014. The remaining observations are imputed for quantitative analysis. We
first separately predict the number of exiting firms (the numerator for ρ∗ii), the number
of exporting firms (the numerator for ρ∗ij), and the total number of operating firms (the
denominator for both) using a Poisson Pseudo Maximum Likelihood (PPML) regression
(Silva and Tenreyro, 2006). Then we calculate the shares.

For the number of total domestic firms and exiting firms, we use three imputation models
with different sets of fixed effects to predict missing values. The first model is estimated
by log population, squared log population, and log output-side purchasing power parity
(PPP) per capita with exporter fixed effects and year fixed effects. The second model
drops year-fixed effects, and the third model only uses explanatory variables. Although
the first model is our preferred imputation model, we also employ the second and the
third models when our preferred model is not feasible. The explanatory variables such as
(log) population and (log) PPP per capita are taken from the Penn World Table (Feenstra
et al., 2015).
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We use a similar approach in imputing the number of bilateral exporters. The first model
is estimated by log trade flows with three sets of fixed effects: exporter-year, importer-
year, and pair fixed effects. The second model uses only pair fixed effects. The third
model uses exporter-, importer-, and year-specific fixed effects.

Appendix D: Sensitivity of the results

In the main text, we set θ = 2.5 and σ = 3. In this appendix, we report the results for
alternative values of both θ and σ. We calculate relative changes in the Gini coefficient
for the range of θ ∈ [2.5, 8] and σ ∈ [3, 6] (note that changes in the Gini coefficients do
not depend on α), while making sure that the constraint θ > (σ − 1) holds. We report
counterfactual changes in the Gini coefficient relative to 2014 in Table D1.

country θ = 2.5 θ = 5 θ = 8 θ = 5 θ = 8 θ = 5 θ = 8 θ = 8
σ = 3 σ = 3 σ = 3 σ = 4 σ = 4 σ = 5 σ = 5 σ = 6

AUS 0.97 0.92 0.90 0.94 0.91 0.97 0.93 0.95
AUT 0.95 0.87 0.84 0.91 0.87 0.95 0.89 0.91
BEL 0.94 0.85 0.81 0.89 0.84 0.94 0.87 0.90
BGR 0.94 0.83 0.80 0.88 0.83 0.94 0.86 0.89
BRA 0.97 0.92 0.91 0.95 0.92 0.97 0.93 0.95
CAN 0.96 0.88 0.86 0.92 0.88 0.96 0.90 0.92
CHE 0.97 0.92 0.90 0.94 0.91 0.97 0.93 0.95
CHN 0.98 0.96 0.95 0.97 0.96 0.98 0.96 0.97
CYP 0.94 0.84 0.81 0.89 0.83 0.94 0.86 0.89
CZE 0.93 0.82 0.79 0.87 0.82 0.93 0.85 0.88
DEU 0.96 0.88 0.85 0.92 0.87 0.96 0.90 0.92
DNK 0.95 0.86 0.83 0.90 0.85 0.95 0.88 0.91
ESP 0.96 0.89 0.86 0.92 0.88 0.96 0.90 0.93
EST 0.95 0.86 0.83 0.90 0.85 0.95 0.88 0.91
FIN 0.95 0.87 0.84 0.91 0.86 0.95 0.89 0.91
FRA 0.96 0.89 0.86 0.92 0.88 0.96 0.90 0.93
GBR 0.96 0.88 0.86 0.92 0.88 0.96 0.90 0.92
GRC 0.96 0.88 0.86 0.92 0.88 0.96 0.90 0.92
HRV 0.94 0.84 0.81 0.89 0.84 0.94 0.87 0.90
HUN 0.92 0.80 0.76 0.85 0.79 0.92 0.82 0.86
IDN 0.96 0.90 0.88 0.93 0.89 0.96 0.91 0.93
IND 0.99 0.97 0.96 0.98 0.97 0.99 0.97 0.98
IRL 0.91 0.78 0.74 0.84 0.78 0.91 0.81 0.85
ITA 0.96 0.90 0.88 0.93 0.89 0.96 0.91 0.93
JPN 0.97 0.90 0.88 0.93 0.90 0.97 0.92 0.94
KOR 0.95 0.87 0.84 0.91 0.86 0.95 0.89 0.91
LTU 0.92 0.79 0.75 0.85 0.79 0.92 0.82 0.86
LUX 0.93 0.82 0.78 0.87 0.81 0.93 0.84 0.88
LVA 0.94 0.85 0.82 0.89 0.84 0.94 0.87 0.90
MEX 0.94 0.85 0.82 0.89 0.85 0.94 0.87 0.90
MLT 0.91 0.76 0.72 0.83 0.76 0.91 0.79 0.84
NLD 0.94 0.84 0.80 0.88 0.83 0.94 0.86 0.89
NOR 0.96 0.90 0.87 0.93 0.89 0.96 0.91 0.93
POL 0.95 0.85 0.82 0.90 0.85 0.95 0.87 0.90
PRT 0.95 0.85 0.82 0.90 0.85 0.95 0.88 0.90
ROU 0.95 0.86 0.83 0.90 0.86 0.95 0.88 0.91
ROW 0.96 0.89 0.86 0.92 0.88 0.96 0.90 0.93
RUS 0.96 0.89 0.86 0.92 0.88 0.96 0.90 0.93
SVK 0.93 0.82 0.78 0.87 0.81 0.93 0.84 0.88
SVN 0.94 0.84 0.81 0.89 0.83 0.94 0.86 0.89
SWE 0.96 0.88 0.85 0.92 0.87 0.96 0.90 0.92
TUR 0.95 0.87 0.84 0.91 0.87 0.95 0.89 0.92
TWN 0.94 0.84 0.81 0.89 0.84 0.94 0.86 0.89
USA 0.97 0.93 0.91 0.95 0.92 0.97 0.94 0.95

Notes: The table reports relative changes in the Gini coefficients if each country reverted to autarky
relative to 2014 for different values of θ and σ.

Table D1: Relative changes in Gini

15



We also show how other inequality statistics, i.e., share of the top 5 %, depend on the
value of α. For that we set θ and σ as in the baseline calibration and consider different
values of α. As before, we report how inequality would change if countries reverted back
to autarky relative to 2014 in Table D2.

country α = 1 α = 0.9 α = 0.8 α = 0.7 α = 0.6 α = 0.5 α = 0.4 α = 0.3 α = 0.2 α = 0.1

AUS 0.95 0.95 0.95 0.95 0.96 0.96 0.96 0.97 0.97 0.98
AUT 0.92 0.93 0.93 0.93 0.93 0.94 0.94 0.95 0.96 0.97
BEL 0.91 0.91 0.92 0.92 0.92 0.93 0.93 0.94 0.95 0.97
BGR 0.89 0.89 0.90 0.90 0.90 0.91 0.92 0.93 0.94 0.96
BRA 0.96 0.96 0.96 0.96 0.96 0.96 0.97 0.97 0.98 0.99
CAN 0.93 0.93 0.93 0.93 0.94 0.94 0.94 0.95 0.96 0.98
CHE 0.96 0.96 0.96 0.96 0.97 0.97 0.97 0.97 0.98 0.99
CHN 0.97 0.97 0.97 0.98 0.98 0.98 0.98 0.98 0.99 0.99
CYP 0.89 0.89 0.89 0.90 0.90 0.91 0.92 0.93 0.94 0.96
CZE 0.88 0.88 0.89 0.89 0.89 0.90 0.91 0.92 0.93 0.96
DEU 0.93 0.93 0.93 0.93 0.94 0.94 0.95 0.95 0.96 0.98
DNK 0.92 0.93 0.93 0.93 0.93 0.94 0.94 0.95 0.96 0.97
ESP 0.93 0.93 0.94 0.94 0.94 0.94 0.95 0.95 0.96 0.98
EST 0.92 0.93 0.93 0.93 0.93 0.94 0.94 0.95 0.96 0.97
FIN 0.92 0.92 0.92 0.92 0.93 0.93 0.94 0.94 0.96 0.97
FRA 0.93 0.93 0.93 0.93 0.94 0.94 0.94 0.95 0.96 0.98
GBR 0.93 0.93 0.94 0.94 0.94 0.95 0.95 0.96 0.96 0.98
GRC 0.92 0.92 0.93 0.93 0.93 0.94 0.94 0.95 0.96 0.97
HRV 0.90 0.90 0.91 0.91 0.91 0.92 0.93 0.93 0.95 0.97
HUN 0.86 0.87 0.87 0.87 0.88 0.89 0.90 0.91 0.92 0.95
IDN 0.94 0.94 0.94 0.94 0.94 0.95 0.95 0.96 0.97 0.98
IND 0.96 0.96 0.97 0.97 0.97 0.97 0.97 0.98 0.98 0.99
IRL 0.86 0.86 0.87 0.87 0.88 0.88 0.89 0.91 0.92 0.95
ITA 0.94 0.94 0.94 0.94 0.95 0.95 0.95 0.96 0.97 0.98
JPN 0.95 0.95 0.95 0.95 0.95 0.96 0.96 0.96 0.97 0.98
KOR 0.92 0.92 0.92 0.93 0.93 0.93 0.94 0.95 0.96 0.97
LTU 0.87 0.87 0.87 0.88 0.88 0.89 0.90 0.91 0.93 0.95
LUX 0.88 0.89 0.89 0.89 0.90 0.90 0.91 0.92 0.94 0.96
LVA 0.90 0.91 0.91 0.91 0.92 0.92 0.93 0.94 0.95 0.97
MEX 0.91 0.92 0.92 0.92 0.93 0.93 0.94 0.94 0.95 0.97
MLT 0.84 0.84 0.85 0.85 0.86 0.86 0.87 0.89 0.91 0.94
NLD 0.89 0.89 0.90 0.90 0.91 0.91 0.92 0.93 0.94 0.96
NOR 0.94 0.94 0.95 0.95 0.95 0.95 0.96 0.96 0.97 0.98
POL 0.91 0.91 0.91 0.92 0.92 0.92 0.93 0.94 0.95 0.97
PRT 0.91 0.91 0.91 0.92 0.92 0.93 0.93 0.94 0.95 0.97
ROU 0.91 0.92 0.92 0.92 0.92 0.93 0.93 0.94 0.95 0.97
ROW 0.92 0.92 0.92 0.93 0.93 0.93 0.94 0.95 0.96 0.97
RUS 0.94 0.94 0.94 0.94 0.95 0.95 0.95 0.96 0.97 0.98
SVK 0.90 0.90 0.90 0.90 0.91 0.91 0.92 0.93 0.94 0.96
SVN 0.90 0.91 0.91 0.91 0.92 0.92 0.93 0.94 0.95 0.97
SWE 0.93 0.93 0.93 0.93 0.94 0.94 0.95 0.95 0.96 0.98
TUR 0.93 0.93 0.93 0.93 0.94 0.94 0.95 0.95 0.96 0.98
TWN 0.89 0.90 0.90 0.90 0.91 0.91 0.92 0.93 0.94 0.96
USA 0.96 0.96 0.96 0.96 0.97 0.97 0.97 0.97 0.98 0.99

Notes: The table reports relative changes in the share of top 5% if each country reverted to autarky relative
to 2014 under different values of α.

Table D2: Relative change in the share of Top 5%
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