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Abstract

Using Chinese Customs data, we study how unilateral anti-dumping (AD) tariffs
on Chinese products affect their exports to different destination countries. We first
document that investigated products experience a decline in their total sales in both the
countries that impose tariffs (focal countries) and those that do not (third countries). A
decomposition exercise further suggests that the simultaneous declines in exports across
countries are primarily driven by a reduction in the number of entrants. In contrast,
individual exporters’ sales decrease in the focal countries but increase in the third
countries. To rationalize these facts, We develop an industry equilibrium framework
based on firms’ interdependent entry decisions to multiple markets. We show that the
entry margin alone can generate cross-market policy spillovers and heterogeneous tariff
responses consistent with the data. Finally, we calibrate our model and quantify the

global impact of a unilateral tariff on trade and welfare.
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1 Introduction

The use of country-specific tariffs such as anti-dumping/countervailing duties has been
soaring in recent years. Among these, the U.S.-China trade war has garnered significant
attention in both policy circles and academic discussions over the past decade. Although
these tariffs and trade conflicts are typically country-specific or country-pair-specific, their
impacts can extend to “bystanders,” or third countries—nations that neither impose nor
directly face the tariffs. This occurs because export markets are intrinsically interconnected.
However, existing literature tends to examine third-market effects either at the aggregate
level or at the firm level. This segmented approach frequently leads to conflicting empirical
findings and divergent policy recommendations, underscoring the need for a more holistic
perspective.

In this paper, we provide a unified analysis for the impact of anti-dumping (AD) tariffs,
combining both firm-level and aggregate-level evidence. Our study makes both empirical
and theoretical contributions to this issue and offers policy recommendations based on a rich
quantitative model. Empirically, we investigate how AD tariffs impact Chinese exports in
both imposing (focal) and third countries, analyzing these effects at both the aggregate and
firm levels. A key finding is that responses to AD tariffs in the third markets are opposite at
the aggregate and the firm levels. Theoretically, we rationalize these facts using an industry
equilibrium model that features firms’ interdependent entry decisions across multiple markets
and variable markups. The model allows us to derive closed-form formulas for tariff responses
at both the aggregate and the firm levels in all markets. Quantitatively, we calibrate the
model with a general demand function and entry technology, matching the observed responses
at both levels. Finally, we apply the model to evaluate various trade policies.

Our study focuses on the case of AD tariffs imposed on China, as AD tariffs are the most
prevalent trade barrier, and China is the most frequently targeted country. Between 2000
and 2011, 11% of Chinese exports to the United States were subject to AD investigations,
with tariffs ultimately applied in the majority of these cases. Notably, these AD tariffs are
typically both prohibitive—most exceed 50%—and long-lasting, often remaining in effect

1On anti-dumping tariffs/countervailing duties, Bown and Crowley (2007) find that tariffs imposed by the
U.S. on Japanese exports deflected Japanese exports to third countries (i.e., trade deflection). In contrast,
both Bown and Crowley (2010) and Crowley et al. (2018) document reduced Chinese exports to third markets
(i-e., a chilling effect) after temporary tariffs are imposed on Chinese goods. Albornoz-Crespo et al. (2021)
find a similar chilling effect of Argentinian exports into third markets after U.S. removed its preferential
tariffs applied on Argentine imports. In the context of the U.S.-China trade war, Fajgelbaum et al. (2024)
find that (positive) co-movements in aggregate exports from “bystanders” to both the U.S. and the rest of
the world (instead of trade diversion).



for more than eight years. Furthermore, the availability of extensive and detailed export
transaction data allow us to analyze tariff responses at the firm-product-country level. In
summary, China is an ideal context for studying the multifaceted impacts of AD tariffs.

We begin our analysis by identifying four stylized facts about the impact of AD tariffs
on Chinese exports. First, the initiation of AD investigations leads to a decline in the total
export value and quantity of the investigated products in both the focal and third markets.
Second, these reductions in total exports are primarily driven by changes in the number of
exporters, especially for the third markets. Third, the decline in the number of exporting
firms is largely explained by reduced firm entries rather than firm exits. Fourth, at the firm
level, individual firms experience a decrease in export value to focal markets but an increase
in export value to third markets, accompanied by price increases of the investigated product
in both types of markets.

The divergence between firm-level and aggregate-level tariff responses in third markets
highlights important directions for modeling the effects of tariffs. On the one hand, aggrega-
tion plays a critical role: models that focus solely on individual firm decision-making struggle
to capture the aggregate implications of tariffs. On the other hand, firm-level responses and
the decomposition results concerning firm entries indicate that firms’ entry decisions provide
a micro-foundation for the observed co-movement in total exports across markets.

We then propose an industry equilibrium model based on firms’ simultaneous entry de-
cisions into multiple markets. Our model extends the framework of Melitz (2003) along two
important dimensions. First, we introduce a two-layer nested demand structure for exported
goods. Foreign consumers exhibit demand for country-specific imported composites (the
outer nest), which aggregate all varieties sourced from the same country (the inner nest).
For the inner nest, we adopt a generalized demand system known as homothetic demand
with direct implicit additivity (HDIA) preferences, introduced by Matsuyama and Ushchev
(2017). Compared to the CES demand system, the additional flexibility of HDIA demand
allows the model not only to match price responses to tariffs but also to analyze the entry
margin in the presence of variable markups. For the outer nest, we assume that the demand
for country-specific imported composites is a decreasing function of the ideal price index of
the nested varieties.

Second, we generalize the entry technology in Melitz (2003), where firms pay a common
entry cost to gain access to all export markets. Specifically, we introduce market-specific
entry investments: after incurring an initial entry cost, firms choose—prior to the realization

of their productivity—the ex ante entry intensity (rate) for each export market, subject to a



constraint.? Our entry technology assumes a constant elasticity of substitution across market
entries, which is given by 3, to capture the degree of market interdependence. When g =1,
market entries are perfect complements. Namely, entering one markets grants free access to
other markets, as in the Melitz model. Whereas, = 0 represents that market entries are
perfect substitutes. We do not impose any restrictions on [ and estimate it from the data.

To illustrate the key mechanism of the model, we consider a special case of our model
with homogeneous firms. This simplification allows us to approximate, to a first order,
changes in each variable—whether at the firm or the market level—as a function of changes
in the number of exporters in each market (N;) and the market-specific tariff change. We
then focus on the changes in N; and demonstrate that these changes are weighted averages
of changes in the total entrants into export markets and the market-specific tariff shocks.
These formulas reveal that, even in markets without tariff changes, the number of exporters
can still be affected through the adjustment in the total number of export entrants, i.e., the
entry margin.

The intuition behind the entry margin is straightforward. Individual firms make export
decisions based on the expected profits received from serving all markets. With free entry,
the expected profits from exporting are tied to the entry cost, which is constant. When a
unilateral tariff reduces profits in the focal market, firms must get compensated by increasing
profits in the third markets in order to break even. This explains why individual exporters
tend to experience reduced sales in the focal market but increased sales in third markets.

With constant consumer demand, the increase in individual exporters’ profits in the third
markets arises solely from reduced competition, which necessitates a decline in the number
of exporters in those markets. Reduction in the number of exporters in one market implies
fewer export entrants overall, leading to a decrease in the number of exporters across all
markets. In this way, entrants transmit tariff shocks from the focal market to the third
markets, ultimately causing a decline in total export sales across all markets.

Importantly, the entry margin operates independently of industry-level increasing returns
to scale (IRS). While declines in both focal and third market sales might suggest the presence
of increasing returns to scale, we demonstrate that the entry margin alone can produce the
observed tariff responses even when the industry-level production function exhibits constant

returns to scale. The underlying mechanism is straightforward: a decline in third market

2This entry investment decision can be interpreted as a managerial allocation problem, where managers
distribute limited attention across multiple tasks. Such problems are common in span-of-control models,
e.g., Lucas (1978), Rosen (1982), Antras et al. (2006), Garicano and Rossi-Hansberg (2006), Caliendo and
Rossi-Hansberg (2012), Chen (2017), Gumpert (2018), and Chen and Suen (2019).



sales necessitates a higher industry-level price in those markets. IRS is just one possibility
to associate a reduced number of exporters to higher industry-level prices. Under constant
returns to scale, a reduced number of exporters can still drive up prices through higher
markups or reduced supply.

The generality of our model assumptions ensures that the tariff implications predicted by
our model remain robust under variable markups and firm-level endogenous choice of market-
specific entry rates. We further show that, with additional assumptions on the demand
function, these results extend to the case of heterogeneous firms, where firms’ productivity
can follow an arbitrary distribution. Taking advantage of these generality, we follow Baqaee et
al. (2023) to estimate the demand function and productivity distribution non-parametrically.
We then calibrate the model to match observed tariff responses in both focal and third
markets, as well as at the firm and market levels.

The full calibration and counterfactual analysis are still in progress. We plan to use the
calibrated model to quantify the global impact of a unilateral tariff on trade and welfare. In
particular, we will study how the parameter that governs the degree of market complemen-
tarity (/) affects the transmission of the tariff shock across various markets quantitatively.
Moreover, we plan to calibrate [ for different sets of countries/periods to validate this ex-
ercise. Finally, we plan to study how the inclusion of the variable markups (i.e., the HDIA
demand) affects the responses of export values/quantities with respect to the tariff shock in
the globe. In order to achieve this goal, we will study the tariff responses in an alternative
world where the demand system is CES and the average markup across firms is the same as

in our calibrated model. We will compare the responses between these two model economies.

Literature Review

Our paper contributes to the following four strands of literature.

Firstly, our paper contributes to the extensive literature on market interdependence in the
context of international trade. One strand of this research examines market interdependence
through the lens of firms’ decision-making processes.” These studies highlight how market
interdependence influences firms’ export behavior and how firms’ production decisions (the
intensive margin) drive policy spillovers in partial equilibrium settings. In contrast, our focus
lies on how firms’ entry decisions (the extensive margin) generate market interdependence

in an industry equilibrium framework. We further demonstrate how the resulting general

3Notable references include Antras et al. (2017), Morales et al. (2019), Albornoz-Crespo et al. (2021),
Almunia et al. (2021), and Alfaro-Urena et al. (2024).



equilibrium effects, specifically changes in the number of exporters, reversely shape firms’
intensive margin responses.

Alternatively, another strand of research on market interdependence examines the het-
erogeneous effects of unilateral trade policies across countries, as highlighted by Breinlich
et al. (2022) and Fajgelbaum et al. (2024). This work also connects to the broader liter-
ature on trade models with IRS, pioneered by Krugman (1980). Notably, Venables (1987)
and Ossa (2011) explore the firm-delocation effects of import tariffs using Krugman-style
models—specifically, how import tariffs reduce the number of foreign exporters and the as-
sociated welfare implications. Our contribution to this literature lies in accounting for the
aggregate effects of tariffs through an alternative mechanism: the entry margin even without
the existence of the increasing returns to scale. We provide firm-level evidence supporting
this mechanism and demonstrate its robustness within a theoretical framework.

In addition, our paper is related to a burgeoning literature on variable markups and
their implications for trade (Matsuyama and Ushchev (2017), Mrazové and Neary (2017),
Arkolakis et al. (2019), Dhingra and Morrow (2019), Baqaee et al. (2023) etc.) In particular,
our paper is closely related to Baqaee et al. (2023). We extend the single-market model
studied in Baqaee et al. (2023) to a model with multiple markets and interdependence in
market entries. Furthermore, we focus on the distributional effects of demand shocks (tariffs)
across markets.

Lastly, our paper is tightly linked to a large literature on temporary trade barriers and
especially the anti-dumping tariffs (e.g., Prusa (2001), Bown and Crowley (2007), Blonigen
and Prusa (2008), Bown and Crowley (2010), Lu et al. (2013), Blonigen and Prusa (2016),
Crowley et al. (2018), Felbermayr and Sandkamp (2020), Sandkamp (2020), Steinbach and
Khederlarian (2022) etc.). These papers in general focus on reduced-form firm-level evi-
dence and argue how individual firms’ decision making shapes the implications of tariffs. We
identify and explain the so-called “missing intercept” problem in the context of AD tariffs:
without introducing complicated firm-level decisions (at the intensive margin), changes in the
extensive margin alone generate empirically consistent firm-level responses to tariffs. There-
fore, caution should be taken, when we review documented firm-level evidence. Moreover,

our study highlights the importance of unified analyses for evaluating trade policies.



2 The Impact of Anti-dumping Investigations

In this section, we estimate the impact of anti-dumping investigations on Chinese exports.
We first introduce our data. We then describe our empirical specifications and present results.
We examine the impact on exports to countries that investigate a particular product (“focal”
and “focal controls”) as well as to those that do not investigate the product (“third” and
“third controls”). We decompose the changes in aggregate exports into quantities and prices,
as well as into the extensive margin (the number of firms) and the intensive margin (average
exports per firm). Finally, we present firm-level analysis and contrast the firm-level responses

to those at the market-level.

2.1 Data

Our analysis utilizes several key data sources. First, we use Chinese customs data from
2000 to 2011, which cover the universe of Chinese exporters’ transactions. The original data
is at the firm-HS8 (Harmonized System)-country level, and we aggregate the data to the
HS6-country or firm-HS6 levels. This dataset has been widely used in the literature to study
exporter behaviors (Manova and Zhang, 2012). In our online appendix, we show that the
aggregate exports in the Chinese customs data are almost identical to the data reported by
UN Comtrade, and the market-level responses to AD are also similar if we use the Comtrade
data instead.

Second, we use the Temporary Trade Barriers Database (TTBD) from Bown et al. (2020),
which provides detailed information on anti-dumping (AD) cases, including the initiation
country and date, the targeting country, and the affected products. Bown et al. (2020)
classify products using the finest level of the HS codes available for each country, and we use
the first six digits (HS6) because only the classification of the first six digits are consistent

across countries. We focus on AD cases initiated between 2000 and 2011 against China.



Table 1: Top 15 investigating countries against China, 2000-2011

Cases initiated between 2000 and 2011

Country % of Chinese exports  # cases # HS6 % of HS6 % of exports to destination
India 1.97 107 181 3.75 15.99
United States 18.95 92 266 4.84 11.20
European Union 19.32 75 172 3.05 8.19
Turkey 0.70 61 124 2.83 7.41
Argentina 0.30 56 125 3.20 17.93
Brazil 1.12 42 72 1.65 5.72
Canada 1.45 27 85 1.73 4.73
Australia 1.59 26 36 0.73 4.39
Mexico 0.99 25 41 0.96 3.14
Colombia 0.20 25 71 1.86 5.41
South Africa 0.60 22 31 0.68 3.00
Peru 0.16 13 54 1.43 3.69
Korea 4.60 13 27 0.49 0.59
Indonesia 1.22 11 34 0.69 1.70
Thailand 1.11 10 35 0.68 2.01

Our empirical findings in this section use only the Chinese customs data and TTBD.
Combining these two datasets, we identify HS6 products that are subject to AD investigations
from 2000 and 2011 and the relative importance of these products among Chinese exports.
In Table 1, we list the top 15 countries that initiated AD cases against China between 2000
and 2011. By the number of cases (products) investigated, India, the United States and
the European Union (EU) are the three largest initiators of AD cases against China. The
United States and EU are also the two largest destination markets for Chinese exports, each
making up around 20% of total export values between 2000 and 2011. The products subject
to AD investigations account for a significant share of Chinese exports to these countries.
For example, the products subject to U.S. investigations account for 11% of Chinese exports
to the U.S.

Finally, in our quantitative section, we estimate the demand system using the passthrough
approach studied in Baqaee et al. (2023) and need information on firms’ imported inputs
(values and prices) and production costs (including the purchase of intermediate goods) .
We therefore merge the Chinese customs data with the Annual Survey of Industrial Firms
(ASIF). The ASIF covers all industrial firms in China with sales above a certain threshold
(5,000,000 RMB, approximately 600,000 USD), and it provides information on firms’ material
inputs and wage bills from 2000 and 2007. We construct input cost shocks using foreign input
prices and the firms’ shares of input purchased from particular foreign countries, and use these

shocks to estimate marginal cost passthroughs.



2.2 Empirical specifications

We want to study the impact of AD investigations on Chinese exports in different mar-
kets. For each product subject to AD investigations, we first define focal and third markets,
distinguishing between treated and control products. In our analysis, a market is a country-
HS6 product pair. When studying the impact of AD on Chinese exports in the country
that initiated the investigation, we define the “focal treated market” as the product being
treated and the “focal control market” as the products with the same first four digit code
(HS4) but different HS6 in the same country. For the same treated products, we define the
“third treated market” as the same HS6 product in countries that do not initiate such an
investigation. The corresponding control group includes products with the same HS4 code
but different HS6 codes sold in the same set of countries. We then compare the changes in
exports to the focal and third markets with those in their corresponding control groups (after
the initiation of the AD investigation).

In Table 2, we illustrate our definitions of treated and control groups using an actual
example. In Jan./2004, the U.S. initiated an AD case on “certain frozen and canned warm
water shrimp and prawns” (HS6 code 160520). The case received preliminary and final
determinations in July 2004 and Feb 2005, respectively. We define the focal treated market
as frozen and canned shrimps and prawns (160520) sold in the U.S. Within the HS4 code of
1605, there are two other six-digit products, preserved crabs (160510) and lobsters (160530).
We define the focal control market as those two products sold in the U.S. Other countries that
do not initiate AD investigations against Chinese preserved shrimps and prawns belong to
“third markets”, such as Japan. A typical third treated market is frozen and canned shrimps
and prawns (160520) sold in Japan, while a typical third control markets are preserved crabs
(160510) and lobsters (160530) sold in Japan.



Table 2: Defining focal (third) markets and control groups: an example

Market Country, ¢ HS6, h  HS6 Description

Focal treated United States 160520 shrimps and prawns
Focal control ~ United States 160510 crab

160530 lobster
Third treated Japan 160520 shrimps and prawns
Third control Japan 160510 crab

160530 lobster

Notes: focal/third treated and control markets in the example of the U.S. AD case on shrimps and prawns.

We first employ an event-study dynamic specification to analyze the impact of AD inves-
tigations on Chinese exports. For either focal or third markets, the specification is given by

the following equation:

K

Yint = Z BrTreatedy 1 {t — Eip = k} + din + Gisnye + Eine- (1)
k=K

In this equation, E;, represents the year of the investigation. We set K = 10 as the largest
time-to-treat, grouping k > K and k < —K together. Here, i denotes the destination country,
h is an HS6 product, and s(h) is the HS4 category of h. The ¢ terms are fixed effects, and
standard errors are clustered at the HS6-product (h) level.

Our main dependent variable is the export value, denoted as In R. We further decompose
In R into the number of firms (In V) and average revenue per firm (In7). Additionally, we
decompose In R into total quantity (In Q) and unit value (Inp™).

As we show in the next section, we find that, relative to the control groups, Chinese
exports of the treated products present very strong pre-trends, and many of these pre-trends
are linear in time. To address this issue, we estimate a linear pre-trend and assume that it
would have continued without the treatment, following the approach of Dobkin et al. (2018)
and Khederlarian and Steinbach (2022). The modified specification is given by:

K
Yint zﬁ_KTreatedthL {t — Eih = —K} + Z @gTreatedthL {t — Eih = k}
k=0

—+ WTreatedih X (t — Eih) x 1 {t < Eih} -+ 5ih -+ 5is(h)t + Eint- (2)



In this specification, yTreated;, X (t — E;,) X 1{t < Ej,} represents the linear pre-trend for
the treated group. The treatment effect at time k& > 0 equals f; — v(k — 1), consistent with
our normalization that the treatment effect at time t = E;;, — 1 is zero.

In addition to the level regressions (1) and (2), we also consider the corresponding first-
difference regressions. For example, when the dependent variable is the log number of ex-

porters, Ny, the first-difference regression related to (1) is given by:

K
Aln Niht = Z 6kTreatedihAll {t — EVGHtTiIIle,'h = k)} + 5is(h)t + Eint- (3)
k=—K

This specification is useful when we further approximate Aln N, with percentage growth
rates and decompose the growth rates into different margins. For example, when the growth

rate of Ny, is small, we can approximate A In N;;; with the mid-point growth rate as

Nint — Nint—1
(Nint + Nipe—1)/2°

Because the change in the number of exporters must equal the difference between the number
of entrants and exiters, we can further decompose the mid-point growth rates into the entry

and exit margins as

Nint — Nipt—1 _ Eip n —Xint—1
(Nint + Nine—1)/2 (Nine + Nine—1)/2 ~ (Nipg + Nipg—1)/2’

where F;,; denotes the number of entrants (firms that do not export at time ¢ — 1 but at
time ¢) and X;;; 1 denotes the number of exiters (firms that export at time ¢ — 1 but not at
time ¢). When components have trends, we can also apply the method of extrapolating the
pretrends as in equation (2).

When analyzing the impact of AD at the firm level, we aggregate the firm-country-
product-year level data at the firm-market-product-year level, where a market can be either
focal or third. For either market, we estimate a similar dynamic specification as in equation
(1):

K
yme = BuTreatedy1 {t — E =k} + 8n + Suu + € n, (4)
k=—K
where f is the firm subscript, and the fixed effects are firm-HS6 and HS4-year. At the firm
level, we focus on three outcome variables: export values, quantities and prices. Since the

treatment is at the product-year level, we cluster standard errors at the HS6 product level.
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2.3 Market-level responses to AD investigations

We document three key stylized facts in our market-level analysis. Several points are
worth mentioning before proceeding. First, we use EU as a single “destination economy”
which has a time-varying set of countries in all regressions, as all countries in EU share the
same AD and trade policies. Second, we require the AD cases to satisfy the following three
restrictions to exclude unusual cases: (1) lasting for at least 5 years; (2) being revoked later
than 2011 (or not being revoked at all); (3) having a unique initiation year. We call these
AD cases the restricted AD cases.

Fact 1. With the initiation of anti-dumping, export value and quantity drop in both the

focal and third markets.

This stylized fact is evident in the first four panels of Figure 1 and continue to hold in the
first four panels of Figure 2 when we restrict our AD cases and remove the pretrends. This
finding is interesting, as it hints the existence of market interdependence (i.e., complementary
markets) after the AD investigations are initiated. Specifically, export value and quantity
drop for about 120% and 125% in the focal market (around the fifth year after the initiation)
while they drop for about 20% and 30% in the third market. These magnitudes combined
imply that the increase in the unit price is small (5%) in the focal market and about 10% in
the third market.

11



Figure 1: Effect of AD investigation on revenue, quantities and prices. Event-study dynamic
specifications.
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Notes: All specifications include country-HS6-product and country-HS4-product-year fixed effects. Standard
errors are clustered at the HS6 product level.
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Figure 2: Effect of AD investigation on revenue, quantities and prices. Extrapolating pre-
trends.
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Notes: All specifications include country-HS6-product and country-HS4-product-year fixed effects. Standard
errors are clustered at the HS6 product level.

Fact 2. Firms’ entry and exit (i.e., the extensive margin) are the main driver of the si-
multaneous changes in aggregate exports across markets. With the initiation of the AD
investigation, average revenue decreases in the focal markets but barely changes in the third

market.

This stylized fact is evident in Figure 3 and Figure 10 in the appendix. This finding

13



is interesting, as it hints the importance of the extensive margin for explaining changes
in aggregate trade values/volumes in a world with interdependent markets. Specifically,
the number of exporting firms in the focal and third market drop simultaneously after the
initiation of the AD investigation, while the magnitude of the drop is reasonably large in the
focal market (65%) than in the third market (20%). For the focal market, both the intensive
margin (the 55% drop in the firm-level average exports) and the extensive margin (the 65%
drop in the number of firms) contribute to the overall drop in the total exported value.
However, the drop at the extensive margin accounts for the entire drop in the total exported
value to the third market. In a nutshell, the interdependence of drops in exported values
between the two types of markets is entirely driven by the extensive margin. Moreover, the
nil change in the firm-level exports in the third markets also exemplify the difference between

the change in the total exported value and that that in the firm-level exports.

Figure 3: Effect of AD investigation at the market level: number of firms and average revenue.
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Notes: All specifications include country-HS6-product and country-HS4-product-year fixed effects. Standard
errors are clustered at the HS6 product level.

Fact 3. The drop in firms’ entry rate is the dominant driver of the growth rate at the

extensive margin (i.e., the number of exporters).

14



This stylize fact is evident in Figure 4, as the 60% drop in the growth rate of the number

of exporters in the focal market is explained by the drop in the entry rate (25%) and that in
the exit rate (35%) . In the third markets, the 20% drop in the growth rate of the number of

exporters is entirely explained by the same level of the drop in the entry rate. In total, the

entry margin seems to be the key to explaining the interdependence at both the extensive

margin and at the level of aggregate exports between the focal and the third markets.

Figure 4: Effect of AD investigation at the market level:
firms and decomposition into entrants and exiters.
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Table 3: Impact of AD in Focal and Third Markets, EU combined

Level regressions First differences
— Nint—Nint— Eine —Xint—
In R n Q@ In P In N N7 W N2 Wt N 07 Nt N D72
focal: ~ -1.411 -1.489 0.078 -0.731 -0.695 -0.683 -0.219 -0.464
(0.351) (0.379) (0.154) (0.151) (0.264) (10.148) ( 0.149) (0.117)
third:  -0.206 -0.307 0.102 -0.202 -0.007 -0.200 -0.203 0.003
(0.147) (0.169) (0.064) (0.094) (0.082) (0.073) ( 0.079) ( 0.064)

Notes: we calculate the average impact for at least six years after the treatment, i.e., t > E;, + 6. It is
calculated as 1+ 2526 (Bk —A(k — 1)) where 3 and ~ are estimated from regression (2).

2.4 Firm-level responses to AD investigations

Fact 4. With the initiation of anti-dumping, firms’ export value drops in the focal markets

but increases in the third markets.

We now turn to the firm-level analysis. As discussed in Section 2.2, we aggregate the
firm-country-product-year level data at the firm-market-product-year level and estimate the
dynamic specification (4). The top two panels in Firgure 5 present the results for the export
value. Similar to the market-level results in Figure 1, we find a decline in the export value
in the focal market, though the magnitude of the decline is much smaller at the firm level.
However, the impact of AD on firms’ export value in the third market is qualitatively different
from the market-level analysis. We find that firm-level exports actually increase in the third
market. Another difference is that we do not find much pretrends at the firm level, both
in the focal and third markets. As is shown in the bottom two panels of Figure 5, AD
investigations seem to raise the export prices in both markets. Though the estimates are
only significantly different from zero at the 5% in certain years after the treatment, almost

all of the point esimates are positive.

16



Figure 5: Effect of AD investigation
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Notes: All specifications include firm-HS6-product and HS4-product-year fixed effects. Standard errors are

clustered at the HS6 product level.

3 Model

In this section, we rationalize the stylized fact using an industry equilibrium framework

based on firms’ simultaneous entry decisions to multiple markets. In Section 3.1, we describe

the economic environment and highlight key model assumptions. In Section 3.2, we present

our main analytical results in a special case with homogeneous firms. In Section 3.4, we



extend these results into the case of heterogeneous firms, under additional assumptions on

the demand function.

3.1 Setup

There are N+1 countries. Each of the N+1 countries is indexed by i, and i € {0,1,..., N}
in which country 0 is the home country. We abstract our analysis from the home economy
and focus on the N foreign economies which include one focal market (that changes its import
tariff) and N — 1 third markets (that do not change import tariffs). We choose to do so,
as anti-dumping tariffs are unlikely to generate general equilibrium effects in the domestic
market and firm-product level data of firms’ domestic sales (in China) are unavailable to us.
In addition, we focus on how firms from the home country (i.e., China) respond to the tariff

shock, as firm-product level data of countries other than China are also unavailable to us.

Households In each foreign market ¢, goods are supplied by firms from all N + 1 countries
in the Armington fashion. We focus on an industry equilibrium of one sector where goods
are all produced by firms from the home economy. Specifically, the sectoral composite good
of @); for goods that are supplied by home exporters is pinned down by the following inverse

demand function:

P! = Dy(Qi) & Ei = E(Q;) = QiDi(Qy), (5)
where D; a demand shifter, and P! and Q; are the sectoral price and quantity respectively.
Additionally, n; = —%ﬁ% is the elasticity of substitution between sectors (i.e., between

goods produced by home exporters and those supplied by other N foreign countries). We
assume that 7; > 1, so that E,(Q;) > 0. A useful special case for the sectoral demand is the
CES demand function:

P[:DzszﬁEz:DlQ ’72" 77i>17

(2

where P! is the ideal price index that are relevant for sectoral expenditure (or welfare) since
PIQ=FE.

Firms from the home country produce various varieties in this sector which are denoted
by w. We use 2; to denote the set of all varieties that are exported from the home country to

foreign market ¢ (i.e., exporting firms to country ), and €2 is the set of all exported varieties
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(all exporting firms from home) from the home country.

For products produced by firms from the same country, consumers have a demand function
that features homotheticity with direct implicit additivity (HDIA).* Specifically, we assume
that consumers have the Kimball demand towards exported varieties w given a sectoral

composite @; (of varieties produced by home firms):

[r(§)umr

The Kimball aggregator T satisfies that Y > 0,T” < 0, and Y(0) = 0. The CES perference

is a special case with Y(z) = x = . We derive the inverse demand function for variety w as®

i (&)

in which the price aggregator P;is defined as

PQ; = 51/ pZqude = giEia (8)
Q.

7

and the demand index 6; is defined as

T [ %
5 ‘/ﬂiT (@-) 0. (©)

Note that P, = P!j in the CES case. However, the ideal price index P! does not coincide
with the price aggregator P; (up to a constant) in general, since § is also endogenous. In the
special case, the demand system considered features a CES preference over all country-sector
(or exporting-country specific) goods in the outer nest and a Kimball preference over varieties

exported by the home country in the inner nest.

Entry and Exit In each period, firms make entry decisions in two steps. First, they pay
an entry cost and choose an entry intensity (i.e., entry rate) for each foreign market subject
to a managerial capacity constraint. Then, firms draw productivities from an exogenous
distribution, and the entry opportunity realizes. Finally, the firms decide whether to export

to markets that grant them access.

1See Matsuyama and Ushchev (2017) for details.
5See Appendix B for details.
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The entry cost is given by f.. Once the entry cost is paid, firms maximize the expected

profits subject to the entry technology®:

N
max E Ji7;
Ji>0 4
1=0

in which h; denoted the easiness of entering country 4, 7; is the expected profit in country i,
and 5 € [0,1). Variable {.J;} is the endogenous entry intensity chosen by the firm.

Solving this optimization problem gives the entry rate

1-8
(hﬁfz‘)%

Ji=hi | ———
> p(hTe)®

(10)

The free entry condition implies that

B
Z JiTi = fe & [Z(hkﬁk);}] = fe
i k
The parameter (3 is of key interest, since it measures the degree of market interdependence
through the entry condition. First, let us consider two extreme cases with 5 =0 and 5 7 1.
When g = 0, entry into different markets are perfect substitutes. Firms only enter into the
market(s) with the highest post-entry return, i.e., i € arg maxy{hx7x}. Since firms must be
indifferent across all markets when thinking of entry, the entry rate is pinned down by other

conditions in equilibrium. The free entry condition implies that markets with positive entry

6Boehm and Oberfield (2020) consider a model extension with this entry technology in their online ap-
pendix. In our understanding, this constraint is fundamentally related to the fixred amount of managerial
resources (e.g., time or capacity) that is use to promote successful entries into various export markets. Specif-
ically, we normalize this amount to one and treat J; as the endogenous entry probably into market ¢, and thus

I
Ji €0,1]. (hi) """ is the required convex managerial cost (capacity) that generates the entry probability of

1
J; in market 4, as 8 € [0, ) and ( ) "7 is the cost shifter. As a result, the overall managerial cost across

1 1-3
all markets is 32 ()" —lor{ jvo(gi)”] ~1.
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have constant expected profit 7; = %.7 This property ensures complete insulation in the third
markets when (tariff) shocks happen in the focal markets, i.e., markets are independent.
When 5 7 1, entry into different markets are perfect complements. In particular, firms
enter into all markets at exogenous rates, J; = h;. This is the standard entry technology in
Melitz (2003): once the entry fee is paid, firms are able to export to any foreign countries,
though they may choose not to. The free entry condition then boils down to the familiar one
in which the sum of expected profits over all markets equals the entry cost: >, h;m; = fe.
After entry, firms make a draw of productivity z from an exogenous distribution G,
and entry opportunity realizes. We use O to denote the set of markets with realized entry
opportunities facing firms. Each market features a fixed cost f;, and firms export to this
market if they make positive profit there. Incumbent firms exit the market randomly with a
probability of v;. Both fixed cost and entry cost are denominated in units of labor, which is

chosen to be the numerarie.

Production Each firm supplies a distinct variety w and competes monopolistically. Labor
is the only factor in the economy. The production function is linear: firms with productivity
z produces zl units of goods using [ labor. Each country sets its own tariff rate, and ¢;
describes the ratio between consumer and producer price in country . Moreover, 7; captures
the iceberg shipping cost from home country to country ¢, and 7; > 1.

Taking the residual demand given in equation (7), firms set prices in each market to
maximize their profits there. Specifically, each firm solves the following profit maximization

problem in each market:

T;
max (p— —)g (tip),
P ya

where the explicit form of demand function is

w =0 (£ e-v (L)

and ¥ = (Y/)~!. We assume that Kimball aggregator ensures a unique interior solution.®

"To see this, let k = h;7; if i € argmaxy,{hg7r}. Then,
b=k = S =g
- hZ - 10 e-
8This requires Y"(z)z +2Y"(z) < 0. That Y exists will ensure that the profit function 7¢ is continuous
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The usual Lerner formula gives

p—T/z _ a(tip) _ 1
P g(tip)tip — oi(tip)’
where o; = —%gg‘g is the price elasticity. Noticing that o; could be written as a function of

p/P; or q/Q;, i.e.,

vin)E__ v(8)
7= Y T T (a2
v @3

) @)

with ¢; = ¢;(p). In addition, let x be the markup, i.e., the ratio between price and marginal

cost. Then,
0

Iui:O'z'—l’

and we define p <%> and g (Qi> accordingly. As usual, we assume that o; > 1 so markup
is positive.
We now summarize the set of variables related to firms’ production. For a firm with

productivity z, its price, markup, and quantity in country ¢ are determined implicitly by

NN R : : tip! g
(g 2 L= qi(tipl), and pl = —= ) = =,
Pe=" o= ailtapl) 1 M(Pi) M(Qi>
Let P, = P;/t;. Then, P, is the producer price index while P; is the consumer price index. We
have ]51-622- = R;6;, where R, = E; /t; is the aggregate export revenue in country i. Comparing
to the CES case, markup is no longer constant, so the pass-through of tariff will be incomplete.

The per period variable profits and sales are as follows:

R e B
K

Then, firms export to market ¢ if 72 > f;. Since the profit function is increasing and contin-

uous, there exists a threshold z; such that firms export to country ¢ if and only if z > 2. In

the rest of the paper, we only consider the case in which 2z} is within the range of possible

productivity draws (i.e., within the interior of the distribution), i.e., 7. = f;.

in z.
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Finally, there is an exogenous exit shock v; in each country. Firms discount future profits
at a rate of p. Then, the expected entry profit of country i satisfies that
1 oo

7 / [ — £1dG(2). (11)

Rz *

Equilibrium We consider a perfect foresight industry equilibrium in which the wage wage
and tariffs {¢;} are exogenous. In equilibrium, firms decide optimally on entry and production
taking as given the time series of sectoral prices and composites, which also clear all N + 1
goods markets. For most of the time, we focus on a stationary equilibrium in which all
aggregate variables are constant. Let M be the number of entrants and N; be the number of

exporters to country ¢, then the law of motion on N; is given by:

In a stationary equilibrium, N; = 0 for all i.

Infra-marginal ratio of consumer surplus and cost pass-through Before, proceed-
ing, we introduce two key endogenous variables that will be used intensively in our following

analyses. First, the infra-marginal surplus ratio (as in Baqaee et al. (2023)) is given by:
4 T (%)
9 =19 0. = —<
i 4 ) 9i
T (Qz) Qi

d; is one plus the ratio of consumer surplus to revenue evaluated at (p;, ¢;). Since T is concave,

0; > 1. Next, the firm-level pass-through rate of a cost on th price is defined as

B _dlogp 1 dlog
~ dlogz dlog z’

where the latter equality holds fixing 7; and ¢;. p > 0 due to the supermodularity of the

profit function. Solving this equation renders that

O —
G Hw(cfl)éi(,(ﬁ)’
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which shows that the cost pass-through is related to the price elasticity and the elasticity
of the markup (i.e., the elasticity of the price elasticity). Evidently, u/ (5—) = 0 when the
demand is CES, which implies that p; = 1 (i.e., a complete passthough). Intuitively, if the
markup increases with the normalized quantity & faster (i.e., a larger elasticity), the cost
passthorugh will be smaller implying that a given reduction in the marginal cost leads to a
smaller reduction in the price. Accordingly, the producer’s profit margin increases.

Finally,, we impose several conditions on the two elasticities before proceeding;:

Assumption 1. p; <1, 0, > n; and §; < n:’il

Baqace et al. (2023) argue that the first condition is the weak version of Marshall’s second
law of demand, which states that markups are increasing with productivity. It is equivalent to
;> 0. The second condition follows Atkeson and Burstein (2008) that substitution between
products is stronger within sectors than across sectors. In our context, it means that the
substitution between goods exported from the same country is higher than that between
goods from different countries of origin. The third condition imposes a diminishing return
with respect to firms’ entry, i.e., there shall not be infinitely many firms in equilibrium. In
general, a firm’s entry generates a negative externality and a positive one to its competitors
in the industry. On the one hand, it intensifies the market competition and reduces other
firms’ profit. On the other hand, it increases the industry demand when the variety effect is
present. This condition implies that the competition effect dominates the aggregate demand
effect, so entrants’ post-entry profit decreases with the number of existing firms. Note that
with nested CES demand as in Atkeson and Burstein (2008), the second condition above is
equivalent to the third condition. However, these two conditions do not align with each other

in general.

3.2 Homogeneous firms

We start with the case in which firms are homogeneous. As a result, the productivity
distribution G' degenerates to a single mass point at a given productivity level z. We assume
that in equilibrium, all markets have strictly positive measure of exporters.” To simplified the
notation, we suppress the notation of the variety (w) and use p; and ¢; to denote firm-level
price and quantity in the case of homogeneous firms.

In what follows, we lay down three sets of equilibrium conditions. First, the Kimball

A sufficient condition could be liminf, g 1(q/Q) = p > 1.
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preference with homogeneous firms implies that

N:Y (g—) ~ 1. (12)

The income accounting condition (or the balanced budget equation) implies that

Ei(Qi) = Nitipigi < pl(Q:) = Nitip (%) %% (13)

Equations (12) and (13) pin down &- and @; as functions of N; and model parameters such
as t;, z and 7;. Therefore, we can write o;, 1;, p;, 0; as functions of N;.
The next condition expresses the per period variable profits as a function of N;, ); and

model parameters:

ri(N;) = (1 - Mi) P — (1 - i) BQ) (14)

i i Nit;

equation (11) implies that 7; = % As the ratio of entry intensities is proportional to the

ratio of expected post-entry profits:

we can use equation (11) to calculate the series of j;.

Finally, we have two sets of conditions for (M, {N;}):

JiM = v;Nj,

where the first condition above is the free entry condition and the second set of conditions
is the balanced flow of firms in each market. In total, there are N + 2 equations for N + 2
unknowns among all markets. Notice that with equation (10), the above equations imply
that

1-5
hm\ # N iNi \ 17 fe
Ji = hy ( fj) b VM = m(Ni) = (p+w) (V ) i f—+fi, (15)
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in which 7;(N;) is given implicitly in equation (14). Therefore, the second part of the above
equations provides us an implicit function N; in terms of M. We define such a mapping using
N; = N;(M). Inserting it back into the free entry condition, we pin down the equilibrium

mass of entrants M as follows:

|
@[~

— 7. (16)

Z(hzﬁ—z(Nz(M)))

1=0

In this way, we have solved the stationary equilibrium. We show that a stationary equilibrium

exists and is unique under Assumption 1:

Proposition 1. Suppose Assumption 1 holds for all N; and liminfy, -77115%- > 1 fork e

i
{0,4+00}. Then, there exists a unique stationary equilibrium.

Proof. See Appendix C.3. ]

3.2.1 Comparative statics: tariff shocks and market interdependence

We now analyze market-specific responses to tariff shocks {¢;}. Before presenting our
results, it is useful to clarify the model counterparts of the empirical patterns and to define
several variables that are used in the empirical analyses. First, we refer aggregate variables
(in the model) to those at the product-country level (in the data) and firm variables to those
at the firm-product-country level. To streamline notations, we use the expectation operator

E,[y] defined as follows:

B, [y = 4 2Wy(0)dv.

Jy(v)dv
in which x and y are functions of v. Note that v could be both discrete and continuous. At
the aggregate level in market 4, we have total revenue R;, total quantity Q;, unit value P,

the number of exporters N;, and average revenue ;" where

Qz‘:/qidw; pi' == ="F——-—=E/pf; " = Ri/N;.

At the firm level, we have revenue r;, profit m;, price p;, and quantity ¢;. In the case of
homogeneous firms, unit price coincides with firm price, and average revenue coincides with

firm revenue. In addition, we have the market-specific utility ¢); (which matters for welfare)
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and the total number of entrants M, both of which are unobservable from the data.'’

We discuss how various price measures are related. There are four variables related to
prices: firm price p;, aggregate unit value pf*, (Kimball) price aggregator P;, and the ideal
price index P!. First, the unit price p" is the quantity weighted average of firm prices (p;). In
particular, p;, = p/* in the case of homogeneous firms. Next, the Kimball price aggregator P,
follows the definition in equation (8), and the ideal price index P/ is defined in equation (5).
They satisfy that P; = P!§;, where ¢; is defined in equation (9). P! is the aggregation of p;

adjusted by the number of varieties, while P; is further adjusted by the infra-marginal surplus
1

ratio. In the case of CES demand with homogeneous firms, we have §; = o Pl = Nil_i”i Dis
1
and P, = o’jilNil_Uipi'

The implications of tariffs We first present the following proposition that characterizes
the response of M to a set of tariff shocks d logt;. This is a central result since the transmission
of tariff shocks across market works solely through firms’ entry. All the results assume that

the economy was in a stationary equilibrium before tariff changes.

Proposition 2. Suppose assumption 1 holds, and firms have the same productivity z. In
response to a set of tariff shocks dlogt; wherei € {1,2,3, ..., N}, changes in the total number

of entrants are given by

N dlogt;
i=0 SiSi g, dlogt
dlogM——ZZON i ;1 _—Esg{ gg } (17)
i=0 2158 g
i which
1 1 1 ;— 1
@:(-—-)(-—1)5#1—”1 5 > 0, (18)
ni 0 Pi i
r i),
=2l and =A<y (19)
>k Tk 5 + o5
Proof. See Appendix C.2 [ |

A tariff increase affects the firm’s profit through a direct (negative) demand effect and an

indirect (positive) competition effect, which has to be compensated by the adjustment in the

10As we focus on a representative sector, we use the change in real consumption, dlog @;, to measure the
welfare impact in country i.
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firm mass due to the free entry condition. 6; captures the required adjustment in the firm
mass related to these two effects, which is reflected by the two items in the right-hand-side
(RHS) of equation (18). The first item corresponds to the pro-competitive (i.e., competition)

effect originating from variable markups, which vanishes when markups are constant (i.e.,

p; = 1)." The second term (i.e., 1 — "2:151-) gauges the required reduction in the firm mass

due to the direct demand effect. It becomes smaller (i.e., a bigger 1 — 7”'77_11&), when expected

post-entry profits feature a stronger decreasing return with respect to firms’ entry. This is
the case, as a stronger decreasing return implies a smaller required reduction in the firm
mass needed to compensate the profit loss and to reestablish the free entry condition.'?

When the free entry condition holds, the expected profit of entry is constant. Entry is
then reduced to maintain that level of profit. Proposition 2 shows that the required reduction
in total entry is equal to the weighted averaged of required entry reduction in each market.
The weights, s;&;, are the product of the share of expected profits in market 7, s;, and a wedge
&;, which varies with the level of entry interdependence.

In this model, markets are independent from each other except that they may import
from the same firm. Firms’ entry is then the only channel that transmits shocks from market
to market. In the following proposition, We show that the change in the number of total

entrants, dlog M, is a sufficient statistics for all changes in all markets.

Proposition 3. Suppose that Assumption 1 holds, and firms have the same productivity z.
In response to a set of tariff shocks dlogt; where i € {1,2,..., N}, the following equations

characterize changes of endogenous variables in equilibrium:

i) At the aggregate level,

—dlogt;
0;

, (20)

I I ,
dlogNi:—[(l—fi)Esg [d ogt] gAd ogt;

7 g, ]z(l—fi)dlogM—l—&

. 1
dlog Q; = <5¢ (f — 1) —ni0; + 1) dlog N; — n;dlogt;,

(2
J/

-~

>0

HSurviving firms increase markups after the tariff shock as there are fewer of them. As a result, the
competition becomes softer. This effect is stronger and thus the required reduction in the firm mass is
smaller, when the passthrough rate p; is lower.

12An example is the case of nested CES demand:

=2 i — N i—1 o
m o< N;'°7, and i o —n; (1 _7 7 1> = —n;0;
— 0 N 0i—

, where the pro-competitive effect vanishes.
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1 1
dlog R; = [(— - 1) (1 — f) 0; — 10 + 1} dlog N; — n;dlogt;;

(3 3
/

v~

>0

i1) At the firm level,

1 0;
dlogp; = — (f - 1) —dlog Vi,

i ag;

1
dlogq; = (5i (p_ — 1) - 771'@) dlog N; — nidlogt;,

(2

1 1
dlogr; = [(— — 1) (1 - —) 0; — 77101} dlog N; — n;dlogt;;

7 7

0i

)

>0

Proof. See Appendix C.2. [ |

Proposition 3 presents a complete characterization of the changes in each market. The
number of firms in market 7, IV;, is a sufficient statistic for our comparative statics analyses
in that market. In particular, changes in firm-level and aggregate level variables come from
either the local tariff shock or the change in N;. The change of N;, dlog NN;, is a weighted
average of the change in the mass of all entrants (dlog M) and the rescaled local tariff shock,
—dlogt;/0;, where the latter measures d log N; absent the market interdependence. To obtain
a direct comparison with the empirical results, we consider a case in which only one (focal)

market raises its tariff and obtain the following result.

Corollary 1. Suppose that assumption 1 holds, and firms have the same productivity z.

Country j (“the focal market”) raises its tariff, i.e., dlogt; > 0, while all other countries
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( “the third markets”) retain previous tariffs, i.e., dlogt; = 0 fori # j. We have the following

qualitative equilibrium changes:

i) In the focal market j,

dlog NV; < O,dlog()j < 0,dlog R; < 0,dlogp; > 0,dlogg; < 0,dlogr; <0,dlog@; < 0;

ii) In the third market i # s,

dlog N; < 0,dlog@Q; < 0,dlog R; < 0,dlogp; > 0,dlog Q; < 0,

dlogq; > 0 if and only if L > i
/’7, —

)

j 1 1
dlogr; > 0 if and only if il : > 5; {1+ (_ _ 1) _] _

Proof. See Appendix C.2 ]

It is clear that predictions in Corollary 1 are consistent with the empirical facts. In
particular, the above results rationalize simultaneous drops in aggregate trade value/quantity
and the number of firms in both the focal and the third markets. The corollary also predicts
simultaneous increases in firm-level and unit prices in both markets, which are consistent
with the empirical results. Importantly, Corollary 1 can yield opposite effects on export
value/quantity at the firm and the aggregate levels in the third markets: firm-level export
quantity /revenue can increase while aggregate export quantity/revenue must drop in the
third markets. This has to be the case when the demand is next CES where p = 1.

The simultaneous drops in the number of exporters in both markets deserve more ex-
planations. The tariff increase in the focal market makes the number of exporters go down
there, as both the total number of exporters and the entry intensity go down. For the third
markets, the number of exporters goes down, as the decrease in the total number of exporters
dominates the increasing entry intensity allocated to the third markets. In total, the market
complementarity linked through the shared pool of exporting entrants (always) dominates the

market substitutability that operates through the endogenous choice of entry intensities.

3] e., Increasing expected profits in one market leads to higher entry intensity into that market and lower
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3.2.2 Some special cases

Nested CES demand : First, it is instructive to study the special case with nested CES
o;i—1 _1
preference. Namely, we have Y;(z) =z 7 |, D;(z) = D;x; ™. Assumption 1 is equivalent to

o; > n;. Furthermore,

We then restate proposition 3 as

Corollary 2. Suppose Assumption 1 holds, and firms have the same productivity z. Further-
more, the preference is assumed to be nested CES. In response to a set of tariff shocks dlogt;

where i € {1,2,..., N}, the following equations characterize changes in the equilibrium:

i) At the aggregate level,

!
1dlog N; — n;dlogt;;

dlog R; = dlog O; =

(2

ii) At the firm level,

g; —

dlogp; =0, dlogm =dlogr; =dlogq; = — ZidlogNi —n;dlogt;;

(]

dlogQ; = > L 1dlogNi — n;dlogt;.

7

The model with nested CES preference inherits all the properties of our general model
except for the pro-competitive effect. With constant markups, profit, revenue, quantity co-
move perfectly, and firm-level quantity and revenue always decrease with the number of firms
in the third markets.

Independent markets: 5 = 0 Next, we consider the case where § = 0. In this case,

& = 1. Then,

dlzgti7 dlog M — _Sidl(;gti

As suggested by the name, only the focal market is affected by the tariff shock since firms

make orthogonal entry decisions for each market. Comparing to equation (20), the focal

entry intensities into all other market
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market bears the full cost without any diversion into the third markets. The total number

of entrants changes, only because the number of entrants into the focal market changes.

Common entry: § — 1 In this case, entry is common across all markets up to some
exogenous constants as in Melitz (2003). With exogenous exit, NV; is linear in M in the
stationary equilibrium. Then, all markets witness the same change in the number of firms,

which is given by the change in the number of total entrants. Formally,

dlogt

dlog N; = dlog M = —E, [ 7

} ;o Vie{l,2,..,N},

in which & = ;“L_Zf: In this way, the common entry technology standard in the literature
implies a strong diversion force such that while tariff shocks may be asymmetric across
markets, their impact on entry is always fully diversified across markets. All markets bear

the same reduction in competition to jointly buffer a unilateral tariff shock.

3.2.3 Entry interdependence

We now discuss the role of entry interdependence (/) in the transmission of shocks. Note
that the change in the number of active firms in market ¢ (dlog V;) is a sufficient statistic to
measure how [ influences the shock transmission. As before, we consider only one country

(“57) increases the tariff. Simple calculation shows

dlog N;
dlogt; N

-(1- 805 +eli= )

5585 v

where §; = ¥ and § =~ in which v; = _T71,6; and B =p/(1—p). Since 3 is a

monotonic transformation of 3, we consider the cross derivative of dlog N; with respect to
dlogt; and B:

idlogNi__ (1—¢)3
0B dlogt; ’

s ’5‘”] =i -5)| ;-

In general, the sign is ambiguous (i.e., not necessarily negative for the third markets), as an

increase in f can either reduce or increase the importance of the focal market (i.e., 5;) in shock
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transmissions.'* Nevertheless, we show in below that a larger 3 leads to more transmission of

shocks unambiguously in cases where markets are either independent initially or symmetric.

Independent markets Markets are independent when S = 0, which implies & = 1 and

5; = s;. Then, we have

0 dlog N;
85 dlogt oy

Lati=py sy S0 T

J >0, ifi=j.
Now changes in §; do not matter (to the first order) when we vary  from the initial equi-
librium. A tariff increase in market j leads to a larger (smaller) drop of the number of firm
in the third (focal) market, when § increases. As a result, the tariff shock is more diversified
with a bigger # which implies more interdependence across countries. In terms of the real
consumption @, the focal market suffers less while all the third markets suffer more when

is bigger.

Symmetric markets We consider another scenario in which all markets are identical in

the initial equilibrium, i.e., § =&, v; = v, 0; =0, 5; = Then, we have

N+1

0 dlog N; §2<{z— . )1 <0, ifi#y,
86 dlogt v J N+1)90 > 0, if i = 7.

With symmetric markets, there is no first order change in the influence of shock 3; for all &;
from the initial equilibrium. Therefore, the diversification force becomes the only equilibrium
force. The distributional effect of a market-specific tariff shock across market becomes more

pronounced with a larger f and is maximized when (§ approaches to 1.

3.3 Discussion of the entry margin

The delocation effect has been used traditionally as evidence for IRS. While our framework

also features industry-level IRS for generality, it is important to note that the entry margin

4When 8 is larger, markets are more interdependent but the influence of the shock 5; can become smaller
(the term o ff}—; in this equation). That is, even if all markets are more interdependent when § increases,
the focal market can become relatively less important (among all markets) than before. For the focal market,
the influence of shock §; can become larger (the term of ), 525— in this equation) when f increases, which

leads to an ambiguous sign for the focal market as well.
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operates independently from the assumption og IRS. Based on Hopenhayn (1992), we can
present an industry equilibrium model featuring firm entries into multiple markets, which
assumes perfect competition and a decreasing returns to scale production function at the
firm level. This alternative setup also generates qualitatively the same tariff responses in
both the focal and the third markets as the ones derived above.!” In this way, we show
that the delocation effect does not necessarily imply the presence of IRS. Whereas, the entry

margin alone can account for the delocation effect.

3.4 Heterogeneous firms

We extend our benchmark model into the environment of heterogeneous firms now for
two purposes. First, we will use the heterogeneous firms model to implement our calibration.
Second, we will show that our key qualitative results obtained the homogeneous firms case

also hold in the heterogeneous firms case.

3.4.1 Equilibrium conditions

We follow the same strategy to solve the equilibrium with heterogeneous firms. Compared
to the case with homogeneous firms, there is one more equilibrium condition that determines
the exit cutoff on firm productivity. This is the selection channel popularized by models of

heterogeneous firms. Specifically, the zero-profit condition can be written as

utet) = 0 Zatet) = (1= — = maten) = o (21)

i pi(27)

where 2/ is the exit cutoff and firms are indexed by their productivity draws and their export

destination. In addition, the markup rule is pinned down by the pricing rule:

(7w 8)

Given the price aggregator P, and the real consumption @);, we can solve for ¢;(z) (and thus

pi(z) and m;(z)) as functions of P; and Q.
The second set of equilibrium conditions uses the definition of the Kimball preference and

the balance budget (or income accounting) equation to solve for P; and Q;. Specifically, we

15The materials are available upon requests.

34



have

FLG() /% (W) AG(2) = 1. (23)

and

P, = 0i(P,, Qi) P = 6:(Pi, Qi) Di(Q:). (24)

Together, they implicitly pin down P; and Q; (given N;).
Third, the per-period variable profits can be expressed as a function of N;, P; and Q);:

T - N mi(2; Ni) — Ji z
m() = o [ N~ a6t )

as firm-level price and quantity depend on these three variables.

Finally, we have the two equilibrium conditions, the free entry condition and the balanced
flow of firms, to determine the total number of entrants and the number of firms that export
to each market (M, {N;}):

=0

There are N + 2 equations for NV + 2 unknowns. Similar to the case of homogeneous firms,

we can derive that

1-8 B
o himi\ 7 v IN; _ Ty viIN; -7 E
i=n () e ¢ - (amtee) w0

Combined with equation (25), the above equation provides us an implicit function N; in terms

of M. We define such mapping by N; = N;(M). Inserting it back into the free entry equation,
we can pin down the equilibrium mass of total entrants M as in the case of homogeneous

firms:

|-

I
~
Gy

Z(hiﬁi(Ni(M)))

=0
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3.4.2 Comparative Statics

We define \;(z) = w, the sales density of firms with productivity z in country 1.

Then, E[\;] = 1. We use E[y] to denote the z-weighted average of variable y:

T ey
Effy] = = o

fzoo 2(2) 1—gc(:?)z;)dz

For example, a useful and easily verifiable identity is E;Z [6;] = 0;. Additionally, we denote

the number of potential entrants in market ¢ by M/, i.e., MY = J;M. With the balanced

%((Zzl)) In other words, ¢} is

the elasticity of entrant share 1 — G(z}) to threshold 2}, i.e., ¢ = —%ﬁzm.

flow condition, dlog M? = dlog N + ¢idlog 2, in which ¢} =

We discuss equilibrium changes in key variables in what follows. In the homogeneous
firms case, the change in the number of firms (i.e., dlog N;) is a sufficient statistic that
characterizes various changes in the equilibrium. Now, either dlog /V; or dlog 2] can be a
sufficient statistic. We decide to focus on changes in z; rather than /V; for cleaner expositions,

which leads to the following proposition.

Proposition 4. In response to a set of tariff shocks dlogt;, the following equations charac-

terize changes in the equilibrium:

> si€idlogt;
dlog zf = zdlog M + zldlogt;
dlog M? = (1 — &M)dlog M — ¢ldlogt;,

dlog M = —

where
t_ 1-B—t
52 — (N + ) LBrz — (N7 + ¢})
1-B-2 1-B =2 nt _ * 2\ =t
M 3 T o 3 [7i Ny — (¢7 + N7 7] (27)
LR SN e S (NF )

and s; is the expected profit share as in equation (19). We define 77, i, N7, N} in Appendiz
D.2.
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Compared to the formula in equation (19) in the homogeneous firms case, the weights £
and &' contain additional terms due to selection and its interaction with variable markups.
We illustrate this difference using the nested CES demand. In such a case, the difference

comes solely from the selection effect, and & and €M take the following forms:

ij -1;0; e
M = L . and g =gV
- 5 0
frzzfinze + (1 + 7h 5 )\z 901)

where 6; is defined in equation (18) and 7; = f T e G dz is the average profit. Relative

to equation (19), the weight of entry interdependence is augmented by the weight of

» 187
selection cutoff \]¢?. Intuitively, the impact on number of fotal entrants is smaller, when the
productivity thresholds are more responsive to the tariff shock(s). In other words, the move-
ment of thresholds absorbs the impact of the tariff shock(s) to some extent. Unfortunately,
we are unable to prove the results that we have obtained in the homogeneous firms case in
general. In order to obtain sharper predictions on the comparative statics, we introduce the

following additional assumption.
Assumption 2. We assume the following conditions hold:

i) The strong second Marshall law of demand: p; < 1, p; <0;

ii) Excessive entry: §; < Ei\ [,ui_l]fl;

iii) Under-selection: 0; > 6} .

i) Firms’ profit decreases on entry threshold z}: g}gg:l < 0.

Comparing with Assumption 1, the first assumption above presents a stronger version of
Marshall’s second law of demand: not only is there incomplete passthrough, the passthrough
also decreases on firm productivity. The second and third assumptions come from Baqaee
et al. (2023). The second assumption implies that consumer welfare improves, if resources
used in firm entry are reallocated to production. Similarly, the third one indicates that
consumer welfare increases, if the exit threshold goes up. The final assumption regulates the
relationship between the exit threshold and firm-level profitability.' Mathematically, the

above assumption assures that both €M and ¢! defined in equation (27) are strictly positive.

16This assumption is trivially true when demand is CES, as the profit ratio of two firms is proportional to
the productivity ratio the two firms (e.g., z¥ and z) and the firm on the cutoff makes the profit that equals
the fixed operation cost. However, with variable markup, the reduction in profit from intensified competition
(i.e., an increase in z}) is mitigated by markup changes, due to changes in firm-level market shares. Therefore,
this assumption is not trivially true in the general case.
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The following proposition summarizes our comparative statics results in the case of het-

erogeneous firms:

Proposition 5. Suppose that assumption 1 and 2 hold. Country j (“the focal market”)
raises its tariff, i.e., dlogt; > 0, while all other countries (“the third markets”) do not
change tariffs, i.e., dlogt; = 0 fori # j. Then, & >0, €M >0, 2! > 0, 2M > 0. We have
the following equilibrium changes:

i) In all markets:
dlogM <0, dlog@Q; <0, dlogM? <0, dlogp; >0, dlogQ; <0, logR; <0
it) In the third market i # j:
dlogz’ <0, dlogp! >0
i11) In the focal market:
dlog = = 2M [(%—1) Nt + 7 (1_5— G ¥ tNﬂ'Z)}dlogtj,
L\ s -~ =~ \ 2is& T

>0 \ s <0 <0 N
<0 >0

J/

(28)

where we define 77, wt, N7, N} in Appendiz D.2.

17

iv) Across firms in the same market:

ddlog u; >0 ddlogm; <0 ddlogr; ddloggq;

dlog z " dlogz " Ologz " Ologz <0

Proposition 5 shows that most results obtained from the case of homogeneous firms con-
tinue to hold in the case of heterogeneous firms under Assumption 2. In particular, the
number of total entrants and potential entrants to each market all decrease with the tariff.
Notably, we are unable to show that the number of actual entrants and thus the number
of active firms in each market go down with the tariff due to the selection effect (i.e., the
decreasing cutoff)

Turing to the selection effect, we show that threshold 2 must decrease in third markets

while change ambiguously in the focal market, as shown in equation (28). In the third market,
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market competition becomes softer, as all surviving firms have increase profits thanks to fewer
entrants and higher firm-level market shares (fixing the exit cutoff). As a result, the exit
cutoff decreases. In the focal market, surviving firms increase prices and markups, and more
productive ones increase markups disproportionately more. Thus, this (anti-)competitive
effect favor unproductive firms disproportionately more and reduces the exit cutoff in the
focal market. In the focal market, however, there is a direct negative impact on firm profit
coming from the tariff shock. As a result, the marginal firm can either make more or less
profit after the tariff shock, depending on whether the (anti-)competitive effect dominates
the direct tariff effect. As a result, the ambiguity arises in the focal market. When the
demand is nested CES, the exit cutoff increases in the focal market unambiguously, as the
the (anti-)competitive effect is gone.'”

Proposition 5 also shows that the consumption of composite good @); decrease in all mar-
kets. The loss in the third market is obvious with less varieties, lower aggregate productivity,
and higher markup. In the focal market, the result suggests that the likely increase in the
exit threshold cannot fully offset the negative effect on varieties and markups. A similar
logic applies to the result associated with the total quantity Q;. While the number of actual
entrants may increase, they sell much less to achieve gain markups.

With heterogeneous firms, the model makes no definite predictions on changes in firm-
level profit, revenue, or quantity. Nevertheless, two unambiguous predictions on firm-level
changes are derived. First, all firms raise their markups and prices, in both focal and third
markets. This is true due to reduced firm entry which results in increasing market power
of incumbent firms. In the third markets, as the exit cutoff always goes down and thus
firms are less productive on average (after the tariff shock). Thus, the increase the unit
price is larger than the average increase of continuing firm-level price increases due to the
compositional effect. In the focal market, however, entrants can be more productive than
incumbents after the tariff shock. As a result, the unit price may increase less than the average
increase of continuing firm-level prices. Second, conditional on survival, low productivity
firms gain relative to high productivity firms in profit, sales, and quantity. As a result, less
productive firms gain relative to more productive firms, conditioning on survival. Thanks to
the strong second Marshall law of demand, (surviving) more productive firms increase their

prices and markups more (in both markets) after the tariff shock. In other words, firm-specific

"There are two cases where the exit cutoff is likely to increase in the focal market: 1) the focal market

M
Eiffs g which may due to a large profit share s;; 2) markets are very independent: S is

has a large weight
close to zero.
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exposure to the negative tariff shock is larger for more productive firms. In total, (surviving)
unproductive firms benefit more (or lose less) as they increase markups/prices less and thus
benefit from the anti-competitive effect more after the tariff shock. This intuition provides
another explanation for why the exit cutoff can go down in the focal market: the marginal
firms can have increasing profits while the more productive ones have shrinking profits (after
the tariff shock in the focal market).

CES demand We relegate a complete equilibrium analysis with CES demand to Appendix
D.2. Evidently, CES demand satisfies Assumption 2. Comparing to the general case, this
special case yields the definitive prediction that dlogz; > 0 in the focal market. This
assumption also simplifies the comparative statics results. However, the advantages in ana-
lytical tractability is not enough to warrant CES demand an ideal modeling choice for the
quantification. With constant markup, it restricts any firm-level price adjustment and thus
implies that changes in quantity and sales are always equal. However, our empirical results

show significant changes in firm-level ass well as aggregate-level price changes.

Entry Interdependence As in the homogeneous case, it suffices to study the impact of
B on equilibrium thresholds 2}, which are sufficient statistics for measuring changes in other
endogenous variables. For the same reason as in the homogeneous case, we focus on the
symmetric case and suppress the country index. The following analysis confirms that the
implication of entry interdependence obtained in the homogeneous case extends into the
environment of heterogeneous firms.

First, dlog M is independent of 3, as

L ¢

log M = — =
dlog N 1en

1 Tt
logt; = ——— [ (¢" + N9)= — N*) dlogt,
dlogt; Nl ((90 + )ﬁz )dogt]<0,
in which 7#* < 0, #* < 0, N* + ¢* > 0, N* < 0, and they are independent of 3. In third

markets, we have

. 1
dlogzf = zMdlog M = Nt o) = 1_67_rzdlogM, (29)
B

where 2 is the exit cutoff in the initial equilibrium. Thus, dlog 2} decreases with 3. We
show in Appendix D.2 that dlog (); increases with d log 2 in both the focal and third markets.

Therefore, there is a larger reduction in the consumption of the sectoral composites in the
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third markets when [ increases. For the focal market,

N N1zt
N+1N N+1 7*

©* + N?) — at=E
( ) g dlogt;.

dlog z; =

. . odlog z*
We show in Appendix D.2 that 75

the impact of a bigger # on the consumption of the sectoral composites in the focal market

> 0 and dlog @; increases with dlogz;. Therefore,

is always positive, despite that dlog z} can be either positive or negative. Namely, the focal
market suffers less from the tariff shock, when markets are more interdependent via firms’

entry.

4 Model Parameterization

4.1 Estimating Pass-through
We follow Amiti et al. (2019) and write the log change in firm f’s marginal cost from
t—1totas

Amep = ppi-1 Z Wﬁfflﬁpﬁf +(1 = @pr—1)Awp + (P}Tfl — wye—1)App — Alog zpy,
h

[\

~
Amc;‘,t

where the first term, Amc},, is the weighted change in the prices of imported inputs, where
the weights depend on the lagged import shares w}’}:ffl of each product h and the overall
share of imported inputs ¢_;. If the firm does not import any foreign inputs, both w}rgf_l
and Amc}, = 0 equal zero. The other terms represent the change in workers’” wages, the
change in foreign input shares, and the change in productivity. Amiti et al. (2019) observe
both Amcy, and Amc}, = 0, so they use the latter as an IV for the former. We do not observe
the former. However, in the Belgium data, regressing Amcy, on Amc}, yields a coefficient
of 0.97. Therefore, we believe that using the observed change in marginal costs, Amc},, will
not introduce much biases.

To estimate the pass-through, we regress the change in export prices in destination ¢
and HS6 product h, Apyin, on Amcj,. We interact the latter with dummies indicating
the exporter’s lagged market share in the same market, As;,:—1, in the previous year.
We group observations based on their market shares and use the following six intervals,

(0,0.01], (0.01,0.03], (0.03,0.1], (0.1,0.3], (0.3,0.5], (0.5,1], which we further denote with
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A¥ k=1,...,6. We aim to estimate the following equation:

Apying = Zpk]l (Atini—1 € A¥) x Amcyy + Onsa,d + Ot + OkE pint,
A

where we include HS4-destination, time and market share group fixed effects to control for
potential confounding factors. We weigh the observations by their lagged market shares, so
each group-specific pass-through is a weighted average of the pass-throughs of the firms in
that group. Standard errors are clustered at the firm level.

One potential endogeneity problem is that the changes in input prices also reflect changes
in input quality, and they may be correlated with output quality and prices. To address this
issue, we introduce an IV for Amc}, using export prices to the Rest of the World (RoW,
# CHN) as follows:

Vi = g1 ) win 1 A0
h,0
where o denotes a source country and d denotes the destination country. We then interact
IV}, with market share dummies 1 ()\ Fihi—1 € Ak) and use the interaction terms as I'Vs for
the corresponding pass-through estimates. Figure 6 shows the estimates of the pass-throughs
by the six market share groups. Pass-throughs drop from close to one for the smallest first
to around 0.5 for the largest firms, consistent with the findings of Amiti et al. (2019).
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Figure 6: Estimates of Marginal Cost Pass-throughs by Firm Market Shares
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Notes: The figure shows the estimates of the pass-throughs by firm market shares. The x-axis shows the
market share group, and the y-axis shows the pass-through estimates. The dots represent the point estimates,
and the lines represent the 95% confidence intervals.

4.2 Estimating Demand Curves

In this section, we use passthrough estimates from the previous section and follow Baqaee
and Farhi (2021) to estimate the demand curves non-parametrically. Similar to their applica-
tion, we have two cumulative sales distributions: (1) the full sample of all exporters, denoted
by A(f) and (2) the NBS exporters, denoted by AN(6) where 6 is the pertentile rank of
the firm’s productivity, and A(#) and A™(#) denote the sales share of firms with the bot-
tom 100 x @ percent productivities in the two datasets. To better infer the corresponding
pass-thoughs later, we group observations in each market (destination-HS6-product) based
on their market shares and use twelve market share cutoffs, 0.001, 0.005, 0.01, 0.02, 0.03,
0.05, 0.1, 0.2, 0.3, 0.5, 0.8 and 1. Note that these market shares are calculated using the
common denominator, the total exports in a market in the full sample, so they are consistent
indicators of firm size across the two samples. We calculate the cumulative observation and

sales shares below each cutoff. These two shares correspond to 6; and A(6;) in the full sample,
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and Y and A(6Y) in the NBS-matched data.

We fit a smooth curve to third-order polynomial to A(#) and A™ (6) of the form ecoFe10+¢20%
We then use the fitted curves to estimate the density functions A(#) = dA(z)/dz and
MV () = dAN () /dx, respectively. The results are shown in Panel (a) of Figure 7.

We have estimated market-share-weighted pass-throughs for different segments in the
NBS data:

02 \ N
ANV (x)p(x)dx
M (61,65) = :
o, AV (z)dz

We follow Baqaee and Farhi (2021) and calculate the cumulative pass-through a? (0,6).
Given that we know o™V (0,6;) and o™ (61, 65) for two cutoffs 6y, 0, we can compute the sales

share weighted average as

aN(0,01) x [ AN (x)dz + N (01, 62) x [;2 AN (2)dw
foel AN (z)dx + f(ff AN(z)dx .

OéN(O, 92) =

Having obtained o'¥(0, ) for all the cutoffs, we fit a spline function to o¥(0,#), which is

shown in Panel (b) of Figure 7. We then use the relationship

(o W @)z ) g0, 0)
AN (6) do

P (0) = +a™(0,6),

and recover the pass-throughs for all values of 6 for exporters showing up in the NBS data.

The result is shown in Panel (c) of Figure 7.
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Figure 7: Fitting A(6), p(9)
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Notes: The figure shows the fitted curves for the cumulative market shares, cumulative average pass-throughs
and firm-specific pass-throughs. The x-axis shows the percentile cutoff #, and the y-axis shows the corre-
sponding curves.

Next, we combine p¥ () together with the sales density from the full Customs data to
recover p(f) for all firms. Given the sampled points 6; and 6 earlier, we impose p(6;) =
PN (ON) for all i because firms at the 1000;-th percentile in the full sample are constructed to
have similar firm sizes as those at the 1000”-th percentile in the NBS sample. We then fit a
smooth spline to {6;, p(0;)}; from [0,1] assuming that the pass-through for the smallest firm
is 1. The fitted line p(#) is illustrated in Panel (d) of Figure 7.

Equipped with p(#), we are ready to solve the markups pyg, firm productivities Ay and
demand parameters By. Note that we can only identify the product of AyBy and refer to it
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as firm productivity. We solve the following system of differential equations:

dlogpe 1 — pgdlog Ny
= (po — 1)

de do ’
leg(Ang) . e — 1 leg /\9
de o de '
dlogdy  pe — dp dlog A
o 5 g’

where we need three boundary conditions for the three curves. We set the markup of the
largest firm, py = 1.7, normalize AgBy = 1 and set the consumer surplus ratio of the smallest
firm, o = 1.5. The solutions are presented in Panels (a) to (c) of Figure 8, where we have
further renormalized AgBy such that py, = 1 for 0y such that gy, coincides with the average
markup. The implied average markup is 1.27 and the implied average consumer surplus ratio

is 1.18. In addition to these three curves, we also plot the implied prices py = AZ%Q in Panel

(d) and the implied relative quantities ¢p/@ in Panel (e).
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Figure 8: Other curves wrt 6
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Notes: The figure shows the solutions to the differential equations for the demand system. The x-axis shows
the percentile cutoff 8, and the y-axis shows the corresponding values of the curves.
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4.3 Other model parameters

We now provide a rough discussion on how to calibrate the remaining parameters of the
model in the homogeneous-firm, symmetric-market case. Three parameters are left to be
calibrated, the relative quantity ¢/@, the elasticity of substitution 7 and the parameter that
governs market interdependence 3. In the homogeneous-firm case, we can back out these
three parameters using three moments sequentially. First, consider the impact of a change
in the number of firms on the price of the firms in a typical third market, . Simplifying the

results in Section 3, we obtain

dlogp;/dlog N; = — (1 - 1> é

p o

In our generalized Kimball demand, p, § and o are functions of ¢/Q, as we have illustrated in

Figures 7 and 8. We can then solve for ¢/@Q using the observed price change and the observed

change in the number of firms. Intuitively, a larger ¢/@Q implies that the demand curve is

less elastic, and the price is more (less) responsive to a change in the number of firms (an
increase in the marginal cost).

Second, consider the impact of a change in the number of firms on the export quantities

in a typical third market, 7. Simplifying the results in Section 3, we obtain

) 1
dlogQi/dlogNi — dlogq; = & (— . 1) 1,
P

where 6 is defined in equation (18) and is a function of ¢/@Q. This equation pins down the
(log) change in the average firm-level export quantity. At this step, all parameters on the
right hand side are known except for n. We can find n to match the observed change in the
export quantities relative to the change of the number of firms. Note that nf decreases with
n (as 0 is a function of n). A larger n implies that the demand for the composite of Chinese
exports (in each market) is more elastic and thus the transmission of the export drop is
stronger after the tariff shock. As a result, the drop in the average firm-level export quantity
(dlog g;) also becomes larger, which absorbs a part of the larger drop in the aggregated export
quantity.

Finally, consider the change in the number of firms in a third market ¢ relative to that in

the focal market j, which can be considered as the “transmission” of shocks across markets.
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Simplifying the results in Section 3, we obtain

Sj

dlog N;/dlog N; = ————— < 1,
’ sj—i-nﬁ%

where s; denotes the focal market’s share in China’s global exports of the investigated prod-
uct. We measure s; in the data, and the only remaining parameter is 3, which we choose
to match the observed dlog N;/dlog N;. Intuitively, the more complementary the mar-
kets are (i.e., a larger (), the more co-movements at the extensive margin (i.e., a higher
dlog N;/dlog N;). In fact, the (log) reduction in the number of exporting firms is the same
across all markets when 5 = 1.

Table 4: Calibration of z = ¢/Q,n, 5

Moment Expression Target Related Parameter Value

dlog p;/dlog N; ~(f-1)8 8L —-05 r=4 8.38

dlogQi/dlogNi 5(%—1>—n9+1 =03 =15 n 2.29
5 0.2 _

dlog NV;/dlog N; ppw R o5 = 0.27 6] 0.62
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Figure 9: Identification of x = ¢/Q,n, 8
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Notes: The figure shows how the targeted moments change as we vary the model parameters.

5 The global impact of AD Tariffs: TBA

We plan to study how ( affects the transmission of the tariff shock across markets quan-
titatively. Moreover, we plan to calibrate § for different sets of countries/periods.
We also plan to study how the inclusion of the variable markups affects the responses of

export values/quantities with respect to the tariff shock in various markets.

6 Conclusions

TBA
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A Additional Empirical Results

A.1 DMarket-level Analysis

Figure 10: Effect of AD investigation at the market level: number of firms and average

revenue.

Notes: All specifications include country-HS6-product and country-HS4-product-year fixed effects. Standard

errors are clustered at the HS6 product level.
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A.2 Firm-level Analysis
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Figure 11: Effect of AD investigation at the firm-country-product-year level.
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B Derivations

Derivation of demand function equation (7) Households solve the following expendi-

ture minimization problem holding Q:

qw

st / T (%) dw = 1.
Q

Let A be the Lagrange multiplier of the utility constraint. The first order condition is then

o (@ L pe o (
p“"”(@)cz:’P T(@)’

in which P is defined such that PQ = A. Multiplying both sides with %, and summing them

over w, we obtain that

1 Qw Qw 1 N
1 wwdw:/T’<—)—dwz=:>)\:6E.
PQ/Q” o \Q)Q 5

C Propagation and aggregation equations with homo-

E = min / Pewudw
Q

geneous firms

C.1 Equilibrium conditions

We expand the equilibrium equations presented in Section 3.2 to the first order in the
shocks.

Welfare
5:dlog N; + dlog g)— ) (30)

Budget balance

dlogPiI =dlog N; + dlogt; + dlog u; —i—dlogE —i—dlog%
z i
1 T 1 1 qi
= ——dlogQ; =dlog N; +dlogt; +dlog—+ [ ——1) — +1 dloga (31)
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Markup

1 qi
dl =(——-1)—dlog— 32
og ( )oz R (32)
in which
_ Ologp; 1
! dlog z u’(%)%a‘
()
Variable profit
dlogm; = dlog p; + dlog P! +dlog Q; — dlog N; — dlogt; (33)

pi — 1

Balanced flow

mdlogm; — fidlog f;

=dlog(p+v;) + % [dlogv; + dlog N; — dlog h; — dlog M| + dlog f. — dlog h;

i — fi
(34)
Free entry
N <ui_m>1—1ﬁ
1 hs M
—— [dlog N; + dlogv; — dlog h; — dlog M] =0
=t () ™
E\ e
N
= ) si[dlog N; + dlogv; — dlog h;] = dlog M, (35)
=0
1
vilN; \ T-8
in which s; = Zjijzfrk = (hiM ——
* S ()P
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C.2 Proof of Proposition 2, 3 and Corollary 1
Changes in M and N; We consider only dlogt; and set dlog Z = dlogy; = dlogh; =
dlog f; = dlog f. = 0. Then, we obtain the following system of equations

5:dlog N +dlog% —0

%

1 1 1
——dlog@Q; =dlog N; +dlogt; + [(— — 1) —+ 1] dlog

i % o) Qz
1
dlogm; = —dlog— + dlog Q;
Pi i
g
dlogm; = dlog N; — dlog M
fz 1_ﬁ[ ]
Zsidlog N; =dlog M
i=0

Combining the first three equations, we obtain that

dlogm; = —n;0;,dlog N; — n;dlogt;,

1 1 1 ; — 1
N\ O Pi i

2 N
~~ ~~

>0 >0

in which

The first bracket is non-negative since o; > n; and p; < 1. The second bracket is positive

g
Then, we obtain that

7TZ7:ifz[ n;0;dlog N; — n;logt;] = %[dlog]\f — dlog M|
iﬁ ,rh ﬂ—if
B . . -
1-8 T mi—f 7i0; % + T, ni0i

Using the free entry condition,

dlogt

dlog N; —dlog M = —&dlog M — §——— 0.
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where

0,
é.i — B mifi:.l, S 17
5t ron i
then
N N dlogt;
i=0 SiSi— g dlogt
ZsidlogN,- =dlog M = dlogM = —Z 0N£ b = —Eg [ o8 } )
i=0 > imo ik 0
Hence, we can re-write dlog N; as
dlogt; dlogt dlogt;
dlog N; = (1= &)dlog M — &=~ = — [(1 ~6)Eue { o } +@%]
Changes in other variables Similarly,
dlogm; = —n;6;dlog N; — n;d logt;
dlogt dlogt;
= n;0; {(1 — &) Ege [ 7 } &i 0. } — n;d log t;
dlogt dlogt;
=ni(1 —&)0i { Es -
w1 - €06 { g | Tt | - T
The relative quantity has the following expression:
; dlogt dlogt;
dlog 2 = —§idlog N, = 6, |(1— &) Epe | —or | + &0
Qi 0 0;
The utility change:
dlog@; = —n; | dlog N; +dlogt; + | ——1) — 4+ 1| dlog —
Pi 0 Qi

1 1
= - {1 - {(— — 1) —+ 1] 5i}dlogN,- — n;dlogt;
Pi 0;

1 1
2—77@[(1—51')—51» (——1 — |dlog N — n;dlogt;
N—— i g;
<0 ~ ~
>0
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Notice that

it = (1 - Z) <pl - 1> oi +ni — (mi — 1)d;

i 1 d;

Pi i

then 7,0, — % < 0. Plugging it into the formula for dlog@); and using the expression for
dlog N;,

dlog O; = ( b, i) {( ) B [dlogt] dlogt] dlogt

0
B 0; dlogt dlogt
<0

To obtain the individual quantity change, we have

dlog q; =dlog 4 + dlog Q;

dl dlogt; ;i dl
5, {(1—&)1&5[ th]m Zﬂ—(ﬂ——m 2)<1—@> { th}
- [&E +(1-¢&) 771'91} 0,

_ 1 dlogt 1 dlogt;
(5i (1—E)+771 z> (1-&) s|: 7 :|+|:§i(5i (1—E)—(1—§')7]z‘9@} 0,
(s (L B dlogt| dlogt;\ o (1 '\ dlogt;
“(a(g) oo (m 5] ) <o () T
——

>0

Observe that

0; <1—l> + mi0; = 0 (1—1) + (1—ﬁ> <l—1> 0; +mi — (mi — 1)d;
Pi Pi Pi

i (1
Z—% (——1) i +ni — (mi — 1)6;

Pi
1 1 1 ; — 1
oG
0; \ Pi §l M
<0 =0
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Hence, it is negative with p; is small'® and 6; ~ n"—jl It becomes positive when pass-through
is close to complete. For example, with CES demand, p = 1, and this term is always positive.
The following condition gives the precise signing condition:

6i<1__>+77i9i>0 — n 1>

Pi U, 1_6_;(;_1>'
g4 Pi

The GE effect on firms’ quantity is ambiguous. This is intuitive: while market share

increases with firms’ exit (dlog% > 0), the aggregate demand also goes down with less
variety (dlog@; < 0). However, if Ey¢ [%] — %‘fti < 0 and Eg [%] >0, dloggq; < 0.

The total quantity Q; = N;g;. Then,

dlog@i = dlog N; + dlogg;

1 dlogt 1
= (51' (1 — E) +n;0; — 1) (1—&)Eq [ Zg } + [5@ (1 — E) — (1= &)mibi — &

(. J/ N

TV
<0 <0

The first coefficient is negative since

i g; Pi
n (1
=—L(==1)&+m—1(1-4
(1) pna-a)
~ o <0
<0

We then turn to prices. With homogeneous firms, the aggregate unit value, %, is
’qu
the same as individual price, p;. Furthermore, the price change is equivalent to the markup

change with only tariff shocks. Therefore,

1 1 ;
dlogp; = dlog p; = <f — 1) —dlog&

i 0; i
(1 0; dlogt dlogt;
N (Pi 1) o [(1 &) Eue l 0 } T 0; } '

181f the strong version of Marshall’s second law of demand in Baqaee et al. (2023) holds, pass-through is
decreasing with productivity. Hence, a lower p is associated with a lower ¢ (higher markup u), making this
term more negative.
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Finally, we discuss individual sales, r; = p;¢; and aggregate sales, R; = i Q:.

dlogr; =dlogp; + dlogg;

= (o (1= 5) one) - me [T e (1) — 0 -eome |
+ (pi — 1) i— [(1 —&)E, [dlzgt] +§idlz;gti]

[0 -2y -ae [
N {&‘5" (1 - pi) (1 - %) —(1- &)mez} dlzig li

g

<0

1 1 dlogt dlogt;
=l(1==)(1==1)¢ 0.1 (1 =R _
(-5) (=g )sons e -eme([559) - 552)
_s (l _1) (1_ l) dlogt;
Pi 0i 0;

Even though d log p; is always positive to tariff shocks, the impact of Ey[dlogt/df] on dlogr;

is similar to that in dlog¢; and remains ambiguous. Note that

0; 0; pi o;  mi— 10

then we obtain the following sign condition:

1 1 ,- 1 1
Pi Oi ni —1 Pi Oi
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We do similar exercises for the aggregate revenue
dlog R; =dlogr; + dlog NV,
[-2) (-sea]o-one[22]
+ [@6@- (1 - %) (1 — J%) —(1- §Z~)77i9z} %igti - {(1 — &) Es {dlzgt] +§idl;f;ti}

[ ) (s o[t

/

-

<0
1 1 dlogt;
+ |:€i§i <1 - —> (1 - —> — (1= &)nibi — fz‘] o8
pi 0 0;
<0

_ 1 LN . dlogt| dlogt;
=|(=5) () ema—fo-om ([55] -52)
) (2T
Pi a; 0;

The signing follows that

1 1 —1 /1
Pi 0; 0 Pi

—1/1
S = 1) S (- D1 —8) <0,
0; Pi ~ > 4
N =~ - <0
<0

As the aggregate quantity, the aggregate revenue must decline in all markets despite that
prices go up.

The case with § — 1 With fixed entry h;, the balanced flow condition is now h; M = v; N;.
Then

dlog N; = dlog M.

Totally differentiating the free entry condition ), h;m; = fe,

3 h dm:():>zzhﬁi T dlogm = 0.

— Pt p e m — i
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Recall that dlogm; = —n;0;dlog N; — n;dlogt;,

dlogt; B dlogt
;si@dlogM = _;%9—@- = dlog M = —E, { p } :
in which & = %
C.3 Proof of proposition 1
Totally differentiating the system, we have shown that
dlog ; dlog N;
= —n;t; d =1-¢& >0,
dlog N; mbi <0 an dlog M &0

where that assumption 1 holds for all N; ensures 6; > 0.

Therefore, m;(M) is decreasing in M, and so is % The left hand side of equation
(16) is also decreasing in M. In that sense, the equilibrium will be unique if it exists. From
equation (15), we must have N;(M) — oo if M — oo and N;(M) — 0 if M — 0. It suffices
to have m;(N;) satisfy the Inada condition that

lim m;(N;) =00, lim m(V;) =0.

N;—0 N;—00

Note that for any Ny > Ny > 0,

W%(Nl) — exp (_ /N1 Ui(x)ei(fﬁ)dx) '

No x

The integral diverges at N; = oo or Ny = 0 since the limit conditions ensures that
min [lim inf 7,0;, lim inf m@,} > 0.
N;—00

Ni~>0 i

Hence, we have verified the Inada condition and established the existence of the equilibrium.
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D Propagation and aggregation equations with hetero-

geneous firms

D.1 Equilibrium conditions
We expand the equilibrium equations presented in Section 3.4 to the first order in the
shocks.

Pricing Totally differentiating the pricing equation (22)

dlog u; —dlog P, + dlog7; + dlogt; ———dlog (36)

Qz

We suppress firm productivity z for brevity. Similarly, u; is an abbreviation for p (qu))

Selection Totally differentiating the selection equation (21),

dlog (pi(z) —1)Zgi(2))
dlog 2z

dlogzf +d (log(,ui(z;‘) — 1)%%(,22*)) = dlog f;.

z=z*

The first partial derivative has the following form:

1 i(2) —1)Z2q i i i
Olog (ji(x) =1)2ai(2) _ pm(z) Ologm(z) | Ologai() () - 1.
dlog z pi(z)—1 Ologz dlog z

Since 4% = P (&),

2i(2) | 4i(2)
0log p;(2) 1 TU( Qi > @ Ologqi(z) 1 Ologgi(z)

Olog z B T’<M> Ologz  o4(z) Ologz

. . . . . . i _ 19 .
Plugging it into the equation, we obtain the RHS equals to o; — 1 with uf—l = o;. Finally,

we rewrite the selection condition as follows:?"

(0i(27) — 1)dlog 2z + dlog m;(2]) = dlog f;. (37)

9This is straightforward with the CES preference: m oc 2771 = gllzi z

20The notation dlogx; = dlog z;(2), the log change in x; holding z constant.

=0c—1

7
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Welfare Totally differentiating equation (23) and using that Y’ (%) i — LiPidi e obtain

Qi E;o; 7
that

Price index (budget balance) Note that

s-i=ee [ T (%) e

Totally differentiating ¢;,

—dlogd; = dlog N; + (1 — \i(2))) —2—dzf + B, |(1——=)dl :
d Ogéz d 0g IV; +( )‘Z(Zz )) 1 _G(dezz + A |:( Uz’) d 08 Z:| (39>

(2

Then, we have

1 _
dlog P; + —dlog Q; = dlog ;. (40)
i
Markup
1 qi
dlogu; = ( — — 1] —dlog =, (41)
i o i
in which
_ Ologp; 1
i dlog z “,(272_)%01.
u(%)

Variable and expected profit

dlog m; = o;dlog u; + dlog 1; + dlog g;. (42)

midlogm; — fidlog f;

dlog 7; = —dlog(p + v;) + EL _ . ™ — f;
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Balanced flow Totally differentiating equation (26),

1 -5, 9(%;)
—log h; + ——— [log 7; — log f.] = logv; +log N; — log M + ———"—dz; 44
5o 5 [log g fe] =log g TG (44)

Free entry

N
> " sildlogh; + dlog 7] = dlog f., (45)

=0
1

. . =\ B .
in which s; = (%) = %

D.2 Proof of proposition 4 and 5
D.2.1 Solving for dlog M and dlog z;

We consider only dlogt; and set dlog7; = dlogy; = dlogh; = dlog f; = dlog f. = 0.

Also, let of = 0,(2]), ¢f = IZEQG((Z;)), f = m(2)), 0f = 6;(2f), and X\ = X\;(zf). Then, we

obtain the following system of equations:

1
dlog — +dlogt;,
Pi0; Qz

(of —1)dlogz; +dlogn] =0,

dlog P, =

;dlog N; + (6; — 6; A7) pidlog 27 + Ej, {dlog =0,

q

1
—dlog P, — —dlog Q; = dlog N; + (1 — X)) ¢;dlog 2} —HEz [(1——)d1 Q}
i i

dlogm; = —dlog—l + dlog Q;,
Pi Q

)

=7 /6[dlogNi—dlogM—I—gofdlogz;‘],
N
Zsi [dlog N; + ¢idlog 2] = dlog M.
i=0

First, we write dlog & = p;o; [dlog P; — dlogt;]. Then

dlogm; = o;[dlog P, — dlogt;] + dlog Q; = (0] — 1)dlog z; = —o;[dlog P; — dlogt;] — dlog Q;.
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Combining conditions on welfare and price index,

5 _ _ A
——dlog Q; =d;dlog P; — (6; — 6; \}) p;idlog 2 — Ej {d log

()

&
+5i<1—Az>sozdlogz:+&Egi[(1__)011 Q]

5. ) . o
——dlog Q; =d;dlog P; — (6; — 67)\fprdlog z; + B}, [(0i(0i — 1) — 0;) pi] [dlog P, — dlogt,] .

)

We obtain the following relationship between dlog (); and dlog z;:

)

{0 648, [t = 1= 0 p]) - 2 dlog

— {J —1 (6; + ES, [(05(0i — 1) — 03) pi] ) + (65 — 5;‘));@‘} dlog zf + 0;dlogt;

o;

o . Arpr S
) + (6; — (5;")—1%} dlog =z + —dlogt;,

= dlogQ; =— [(a;k -1) (1 +
NiYi i i

in which ~; = C% (5,~ + Eg\z [(&(Ui —-1)— O'Z') pZD — % It is helpful to take a pause here and

comment on the signs of these coefficients. Before provoking Assumption 2, we have
0 + B, [(0i(0s = 1) = 03) pi] =0; (1 + B3 [(0: — Dpi]) — B, [oipi]

> 1+E} [(0: — 1)pi] — B} loips] = 1 — E§ [pi] >0,

where we have used that p; < 1, the weak second Marshall law of demand, and §; > 1. Thus,

we have ~v; > —%. Under Assumption 2, we further show that
ES, [(0i(0i = 1) = o) pi] <E3 [y 17V EY (06 — D] — B [oipi]
=E) [ 71 (), (00 — Do) — B [ '] B} [oupi])
. . 1
= —E},[1; '] Covi, (O'Z'pi, —) < 0.
K

The second equality uses that o; — 1 = fT’ With the strong second Marshall law of demand,
both o;p; and 1/pu; decrease on z. Then, Cové\i (01,01, —_) > 0. Since o] > n; and 8 > o7,

MY i

—§§’7¢<0, QfE—{(Uf—l)(lJr

%
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That is, holding tariffs, welfare increases with productivity threshold. With the CES demand,

we have

7 (3 1
<0, QZ—M>77,~>1.

%= ——
ni(o; — 1) ai = 1;

We then turn to the welfare condition. Note that

6;d log N; + { 5 - 5*>\* ©; - s Ef\i[Pz’Uz‘]} dlog zj = — Ej [pioi]dlog Q;
i g;
Cor—1 o,
= d;dlog N; + [ (6 = 6N)) i — —— Ef\i[piai]] dlog z!
0;
Lpioi] { {o —1) (1—1— 0 >+(5i—5*))\1%}dlogz —i—édlogt}
Ni%i Vi Vi
v i N = 6; S, [pio;
—~ §dlog N, { B\ lpicr] ;—Ui+@—x»mﬂ—wprg@}m%ﬁ+——%ﬂﬂm%a
l’yZ i i i
E MV 1 * * ]E (A
= dlogN; = —M (o7 —1)—+(1 —(i—l)/\* - —(i—l)\;‘ dlog 2} +$dlogti
lopta i 0; d; loptelh

Also,

dlogm = 2% (—(0F — 1)dlog 27 — dlog @;) + dlog Q;
g;
o; —

1 o,
—_— dlog ' + 2T dlog Q,

] * 5;
i - dlong—i—a2 *U {— [(U —1) (1+
0-1/ O-’L 77272

Il
|
Q

(] 7

) + (& —5;‘))\2%] dlog 2 + O —dlogt; }
g Vi

-1 -1) ; 5 — 0F Arpr of — 0y 0
:—aia dlogzf — (o] — 0y) [U < ) ! ’%}dlogz + %% Q10 ogt;
i

*
Ui g; Vi Ji Vi

) i 0;
7 —dlogt;.
i

1) 8 G- A
—@unm%ﬁ—@—mﬂ@ + ik

*

. 1M%ﬁ+%_
g; Ni%Yi g; Yi

Comparing to the CES case, tariffs ¢; have direct effect on firms’ profit since markups are
distorted. While aggregate demand shock (the third term) has direct impact on firms’ market
power, the redistribution of firms (the second term) imposes an additional one. Notice that

average variable profit 7; and revenue 7; have the following form:

Y (GO »_/m gz ._/WA._ﬁﬁL_
7”‘/2; fureTes Rl N T Rl s pr T
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Then,

; m;d log m; . ; ; .

i — fi 7 — fi
_ 09 2.
mfio |l w— or N oy o5
; 7TZ'(O'>-'< — Ui) Sz
E d dlogt;
s [ i — fi ] 07 o8

_ {sz’EUf —1) n U{ﬁi—ﬂ {(Uf - 1) o n 5; —*53 Aj@j]}dlogzj
i — fi 7 — fi g; ni%i g; Vi

We define that

(o —1 —1 5F O SR §
= MH’TE T (1= ) M| p <0, A= <o
T m o Fi— i ot
o; +(1— _1))\2590:] _ (1 _ _1)\;<> ¢f, N!= )\ZEP ]
4 0; 0; Vi

7 7

Niz - —Nzt |: < 07

as 7; < 0 and Assumption 2 holds. Moreover, since v; < 0 and Nf < 0, we must have

¢; + N7 > 0. Under the CES demand, the above terms become

mi(o; — 1 —1)2 1 i(o; — 1
ﬁzZ: _WlA(O- )7 7_'('::0, Niz = (O-Z ) _<1_)\:)90:< Nzt: — = 7](0-1 )
7Tz'—fz‘ g, — i Vi i — 0;

Then, we write the balanced flow condition,

1-p

; [77dlog z; + widlogt;] = (N7 + ¢f)dlog z; + Nidlogt; — dlog M
1- 1-—
= 3 ﬁﬁf — (N7 + gof)] dlogz! = [Nf — Tﬁﬁf} dlogt; — dlog M
= dlogz = 2zMdlog M + z!dlogt;,
where
1 Nf — ]
ziM:—lfﬁ_ —, and z; = 5= o -
=577 — (NF +¢7) 577 — (N7 + ¢})
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Therefore,

1—
dlog N; —dlog M + pidlogz = 3 g [7‘rfdlogzlik +7‘rfdlogti}
1-frz
=— "t dlog M
5 = (N7 +¢))
LB 122Nt — (of + N#)7t
+ B 1[_;_1 ((pz z) Z]dlogtl
57 — (N7 + ¢7)
=—&Mdlog M — €ldlogt;
Then, we have solved for dlog M:
> siéjdlogt;
dlogM = —=——>——"—.
o8 ZZ SzgzM
Note that ¢f + N7 > 0, 77 < 0, 7} < 0 and N} < 0, we must have
F(oF —1 5
RN - (g + Ve = -y Ot (46)

m—fio 6!

which implies that & > 0. Moreover, since 77 < 0 and ¢} +N7 > 0, we must have 0 < &M < 1.
Therefore, dlog M < 0 when the tariff in market ¢ increases.
With the CES demand, & and ¢ take the following expressions:

§M _ %ﬁf _ frifffimei
i T 1-B -, P <\ oA 0. )
Tﬁ’ﬁi — (N? + ) o il + % (1 + ;T';_ill/\f@f)
ﬂ —z t_ * zZ\ =t
¢ 3 [7F Ny — (7 + Nj)7] — _MN = fMl
Z SR = (N7 ¢)) e

where we have used that 7,0, = ‘;—__TlL from Section 3.2.2.

Signs of dlogz; We then go back to the case with dlog z}. Since 77 < 0 and thus z > 0.
Then, dlogz < 0 in the third market unambiguously. The case with the focal market is
more complicated since 2! can be either positive (when 3 is close to one) or negative (when /3

is close to zero). In general, we cannot derive an unambiguous result on the sign of dlog z;.
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In other words, the productivity threshold of exiting may fall or increase in the focal market.

5;&;" 1— s;637 o5 + N7
AT i SiSi J

With the CES demand (and thus 7 = 0), dlogz} = 2} (ZsjégM — 1) Njlogt; > 0, as

M >0, Nj < 0 and dlogt;. In other words, the exit cutoff increases in the focal market

unambiguously.

Entry Interdependence in the focal market Let § = % Partially differentiating

equation (29) with respect to 3, we obtain that

o [(NZ +*) - 15%2}2

odd log z;-‘

95 > 0.

as i + N7 >0, 77 <0, 7t <0 and N} < 0. Since g—g < 0, we obtain
Changes in M For the potential entrants M?,
dlog MP = (1 — &M)dlog M — ¢ldlogt;.

Therefore, dlog M < 0 in both focal and third markets.

Changes in (); Finally, we consider the welfare change:

0;
dlog Q; = Qidlog 27 + —dlogt,;.
Vi

In the third market, dlog @); < 0 since dlog 2z < 0 and ()7 > 0. In the focal market j,

. sfM (1-8 s, &M or 4 N*? 5
lengz{ jZ]MKZ] gM—1) N;+7r§< 3 _E.Js]-gM ]7_% ! +7—; dlogt;.
Si 77U J
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We show that the bracket is negative by showing that

5. EM 51 5;EM B [pjo;] -
JZZJM ]SJM_1 Nj+ -+ =— JZZ]]VI ]ij_l /\J[pj j]+5j <0,
> sii Vi NS g;

1

since the left term is negative. Note that zj” <

Nitep?
5. + QZZM Sjgj\/[ 1 Eg\] [pjaj] > 5 B szmEg\j [pjaj] S 5 B Q]Z Eg\] [ij'j]
: . < Q: E} lpioj] )
With v; <0, it suffices to show that 0; > =" —"+—. We can rewrite N} + ¢j as follows
k2 k2 J
z * 1 ]Ej)\[plo—]] * P s %
Ny +¢5= 5, (JU—* (07 = 1) + Q5] + 53 N¢;
J
Then,
; E3 lpjos
Q:  Ej [pjo;]l @ )
N? + o* " :53151][} <(Sj.
i T%i 0y A,

(07 = 1) + Q3] + 975

We then complete the proof that dlog); < 0. Regardless of threshold changes, welfare loss

in the focal market is certain.

Changes in P, [t is useful to note that in the focal market,

(0;.‘ — 1)dlog 2} + dlog Q;

M M * z
I o | 55 b (128 88 ot
—{((Uj—1)+Qj)Zj [(W_l Ni+mil =3 S sE R
where the negative sign comes from the same arguments that prove dlog@; < 0. Then,
(of —1)dlog 2 + dlog @; < 0 for all country 4. Recall that

+6—]}dlogt] < 0,

Vj

1
dlog P, — dlogt; = —— [(0] — 1)dlog z; + dlog Q] .
o’

)

Then, we observe dlog P; > 0 in both focal and third markets.
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Aside: Conditions on the sign of 77 Note that

_ 7%7J<O'* — 1) O'*ﬁ'i — fz 7%(0'* — 1) (0'*7%1 — f@)@z
L D B i Sk ) N L. e R i O
i — fi oi (7 — fi) | | of (7 — fi) o (fi — [i)
Then
T, <0 <= ’:_"*—_1@5 <1
That is, whenever UTZT is small (close to one), 77 < 0. In the CES case, Uﬁ” =1.

D.2.2 Changes in firm-level variables

Changes in 7m; and 7; For profit,

dlogm; = o; [dlog P; — dlogt;| + dlog Q;
= —% [(of — 1)dlog 2] + dlog Q;] + dlog Q;.
o

Then, dlogm; always increases with ;. That is, conditional on survival, small firms (high

0;) gain relative to large firms (low o;) in log term. We now consider the expected profit 7;:

B

t szM
1—55 :

7 Zk Skfljy

The expected profit drops in the focal market while increases in the third market. Whereas,

dlogm; = % [dlog N; — dlog M + pidlog 2] = —1{i=j}|dlogt;

the sign of average profit 7; is rather ambiguous. Observe that

T _ /i (pidlogzf + dlogm;) = T _ /i ((4,0:‘ + 77 )dlog 27 + ﬁfdlogti) ,
/7T4

A 7

dlogm; =

where the sign of ¢! + 77 is undetermined. Thus, the average profit may fall or increase even
with the CES demand.
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Changes in p; and % We can discuss the implication on average revenue and quantity.
Note that

dlogﬂ = p;o; [dlog P, — dlogt;| > 0,

Qi
1 1 qi
dlogp; = | — —1 ;dloga:(l—pi) [dlog P; — dlogt;] > 0.

Therefore, markup p; increases among all firms and in both focal and third markets. So does

the price p;, and larger firms respond more in prices.

Changes in r; For sales,

dlogr;, = — dlog p; + dlogm;

pi — 1
= [1+ pi(0; — 1)] [dlog P; — dlogt;] + dlog Q;
_1+pi(0s —1)

= —————— (0] — 1)dlog 2/ + dlog Q;] + dlog Q;

(07 = 1) = pi(oi — 1)

%
%

-~ 9

1+ pi(oi — 1
:—H—U)(af—l)dlong+

*
%

dlog Q;

Q

In third market, the first term is positive and the second negative. In the focal market,
dlogr; < 0if dlogz; > 0. But we do not know the sign when dlogz; < 0. With the CES
demand, dlogr; = —(of —1)dlog z;. That is, sales increases in third markets while decreases

in the focal market.

Changes in ¢; For quantity,

dlog q; = pio; [dlog P; — dlogt;] + dlog Q;

= D% (o7 — 1)dlog 2! + Ui_—*piaidlog Qi
o

*
0; i

The analysis is identical to that on sales. With the CES demand, dlog¢; = —(o] —1)d log 2.

In both quantity and sales, small firms gain relative to large firms.
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D.2.3 Changes in other aggregate variables

(2) 260 Gz(z)
S a(e) 2y de
In particular, the welfare density of firms with productivity z in market 7 is glven by

o) e
)~ o ) s - (%)

where we have used the definition of Kimball aggregation. Furthermore, we define that

We use f! to denote the density function of variables in market i, i.e., fi(z) =

fz = [y if the distribution of x first-order stochastically dominates that of y. Finally, we let

T = [ w(z) 12 G ydz. The following lemmas turn out to be useful in later analysis.
Lemma 1. In any market i, f, = f;, and f; = fx.

T

Proof. 1t is well known that the monotone likelihood ratio property (MLRP) implies first

order stochastic dominance. Namely, if }C—z increases in z, then f, = f,. Note that T?(zg = p;(2)

and p is decreasing on z, then f; = fi. Since T is concave, T( ) /q; decreases on z,

fie fy m
Lemma 2. In any market i, \] = = > =, and ——;)\* > (;Ti*_.

Proof. Consider x and y such that % satisfies the MLRP. Then,

xjf_y_;": L Ooac”-k z—’-kacz—g(z) z
T % I </z(zy() v ())1—G(z)d><0

since ‘;— < 58 for z > z*. Using this relationship, we obtain A} > 1-’ and N; YT (q’(z > > 2—1:.

Also,

N, T N;6; T L) 2 = B
( ) ( ) Qi ;i L o "

Changes in R; Aggregate sales drop in all markets. To see this,

dlog R; = (1 — —) dlog @Q; — dlogt; < 0.

(2
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Since N; may become larger or smaller, the sign average revenue r; is ambiguous. This will

also be true even with the CES demand. In the third market, while firms may export more

value, small exporters also enter.

Changes in Q; The total quantity Q; = N; [ iy gG(Z dz. Then,
dlog Q; = dlog N; + pidlog 2 — q_—igpfdlog 2+ Efl_ [dlog ¢,
4 ’

where

, . -1 E; [pio;
E,[dlogg;] = _E;[Pﬂz‘]gl —dlog z; + (1 - M) dlog @;,
T 1 O— 0—

) %

and ¢; is the average quantity. Using the welfare condition and the expression of dlog %, we

obtain
o0F v« G - i
dlog Q; = 5_)\i — q_ pidlog 2! + -5 E [pioi] + B [pioi] ) [dlog P; — dlogt;] + dlog Q;
OF * 1 Ei, ;0
< (T L) rarog s — (1- 3 ) 2L o7 - gz +dlog] + dlos
5 iy 1\ Ei [pio
= (%n - ) gratogz; + - (1- 1) B2 00 1) 404 7 {dlogs;
1\ Ei [pio; 5i
+ {— (1 — —) M + 1} —dlogt;,
0; g; Yi

where the first inequality uses that E; [p;0;] < Ej [pio:], a result of Lemma 1, and the second

equality uses the expression of dlog ); in dlog 2.
We show first that in third market, dlog Q; < 0. It suffices to show that the coefficient

of dlog 2z} is positive. As Lemma 2 shows that %Af > %;, we only need that

= E; 105
s =-(1-3) 22 o+ g+ 0 >0
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Using the definition of )7,

() = (1 - -1) E\0] (o Z 105+ 5 — o)vt)

(51' g;
O-;( -1 < S T i < *\ | K,k
o; —11|< ; 1 ; ;
- E 22 o (1B (o - 0ol - (1 5 ) Bilpl) - B ool
1\ E& [pioil | -
- [1 -(1-5) Az[i"]] (3 = SN
i g;
Note that
o —1|< i 1 i i
T o (1B val - (1 ) Bl ) - B ool
o, — 1z i i
=T T 0; (1 + E5, [(pi—)oi] — E}, [Pigi])
o —1- i
= 0 (1_Exi[Pi]) 0,
0;
and

*
g;

E; 104 <
—[1—<1__l) Az‘[”“]](ai—ajn;f@;f<o.
N——

Then, v, f(0;) < 0, and f(5;) > 0.
Next, we show that dlog Qj < 0 in the focal market. From the last step, we obtain

dlog Q; < A;dlog 2} + Bjdlogt;,

where

; ] E (.o
(g_j)\*_z_]) ] (1_L>M[(g;_1)+(o2ﬂ+@§
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We shown in the third market case that A; > 0. Using equation (47),

Ajdlog z; + Bydlogt; = Nidlogt; | A;z) (% - 1) Nj +7; (1 ;6 B ;?ZM ¥; %NJ-Z) Ej
Since ;_g} (% _ %%%NZ> > 0, it suffices to show that Ajzj\/l + % > 0. Note that
B [pjo;]
B (NF+¢}) — ZLo; — (05 — 1) + (1_ G ) (o7 = 1) + Q] j ;
Ajz; +F]: (sz‘i'SO;)_%ﬁf e (Eij[pzdz] 1> é
st o 1) - (1 - E&jiéjojl) (07 = 1) + Q7] o _
~ Nj +¢j " (Ei o] 1) K

Using the expression of N7 + ¢} in (J;-‘ -1+ @3,

o e N1 (B .
(W - 1> 0;(N; +¢F) = <—E] o 1) 0, 5 (—U; [(0; = 1) + Q5] +; )\jg0]>
Ey |pjo;
> (1-@) () = 1)+ Q7.

g;

Therefore,
B, : 903 + (07 = 1)
—AMy LS > 0.
7 Nj Njg + 302

We then complete the proof that dlog Qj < 0.

Changes in p;” Finally, we consider the aggregate price level. Recall that p]" = % =
fzof rig(z)dz
[¥ aig(z)dz’ then
dlogp" = ——Z—i—qz *dlog 2z + E! [dlogr;] — E,[dlog g;
7 7ol q 907, 7 T q
= <— 7; + ZZ ) pidlog zf + (1 —E; [pi] + K, [pioi] — E; [pios]) (dlog P, — dlogt;)
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Lemma 2 shows that —% + 2—{ <0, and Lemma 1 implies that E [p;0;] > Ef, [p;0].

With E| [p;] <1 and dlog P; — dlogt; > 0, we proved that dlogp;” > 0 if dlogz < 0.
That is, average price rises at the aggregate level in third markets. In the focal market, the
sign is ambiguous. For example, we have shown that the average price will go up if goods are
homogeneous. Whereas, it is immediate that the average price will go down with the CES
demand (dlogz > 0).

E Homothetic demand with a single aggregator (HAS)

In this section, we rewrite our model using a homothetic demand function with a single
aggregator (HAS) which is introduced by Matsuyama and Ushchev (2017). We will show
that all the qualitative results we have obtained using the Kimball demand continue to hold
in the HSA case.

E.1 Setup

Households There are N +1 countries indexed by 4, and ¢ € {0,1,..., N} in which country
0 is the home country. There are also many sectors in the economy, but our analysis focuses
on an industry equilibrium of one sector. The home country produces many varieties in this
sector which are denoted by w. We use €2; to denote the set of all varieties that are exported
to country 7, and €2 the set of all varieties in the home country.

In country 7, consumers have HSA preference towards exported varieties w given a sectoral

v
s =2)dw =1,

where A; is price aggregate that differs from the ideal price and s(.) is the (revenue) market

dlogPZ-I_S P
dlogpi, Ai)

The ideal price index can be calculated

composite Q;:

share function. Note that

log(P!) = C +log(A)) —/ N /: %d{dw, (48)

See Matsuyama and Ushchev (2017) for the detail.
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Production We first solve the firm’s optimal pricing. First, the industry-level demand

function is

1

Pl =Di(Q) =DQ," & Ei = E(Q) = Q:Di(Q) = DiQ; " = DI'PI'™.

(2

Thus, the objective function of the firm can be written as

N A
max D} P/ s <ﬂ> bo = % ,
P, A tipl,

n; pl=n; [ tipl,
D" P; 3( A,

7

where p! is the FOB price and #;p!, is the CIF price. Note that
supplied by firm w. The FOC is

' tz'pi,) ti P — % (tipi > >
S — e @ z =0,
( Ai ) A pl Ai ) (pi)?

= is the output

which is equivalent to
(il tip ( : n) tiv,\ i
w w it “l =90
° < Az > Az P z ts Al Z ’
leads to the optimal pricing rule as

; o(v) T
liDy = —F~———
ov)—1 z

where v = ZL_ZJ. Note that we have used the definition of the elasticity of substitution:

In addition, let p be the markup, i.e., the ratio between price and marginal cost. Then,

0;

ui:O'Z'—17

and we define p (%) accordingly. As usual, we assume that o; > 1 so markup is positive.

We now summarize the set of variables related to firms’ production. For a firm with
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productivity z, its price, markup, and quantity in country ¢ are determined implicitly by

t'pi::uitﬂ'i 7 =q tipl = p_lz and 1 — @ _ p_zz
iz 5 0 1z i\a, )~ %\ p ) MZ'UAZ- _MPZ"

where P; = £¢ is the (producer) price aggregator while A; is the (consumer) price aggregator.

R, = E;/t; is the aggregate export revenue in country ¢. Comparing to the CES case, markup
is no longer constant, so the pass-through of tariff will be incomplete.

The per period variable profits and sales are as follows

= (1 _ —) R
3

as the wage rate is normalized to a constant in various markets. Then, firms export to market
v if
T > f;
Since the profit function is increasing and continuous, there exists a threshold z; such that
firms export to country i if and only if z > 2. In the rest of the paper, we only consider the
case in which z} is interior, i.e., 7' = f;.
Finally, there is an exogenous exit shock v; in each country. Firms discount future profits

at a rate of p. Then, the expected entry profit of country i is defined as in equation (11),
which is the same as in the HDIA case.

Entry and Exit This part is the same as in the Kimball case.
Equilibrium This part is the same as in the Kimball case.

Infra-marginal surplus ratio and pass-throughs The infra-marginal surplus ratio in
the HSA case is defined as:

p S =g
@:5( l)—1+—>1,

P, 1
Vo e (8)
where P; = £ and A; is the (consumer) price aggregator. ¢; is the ratio of consumer surplus
to revenue evaluated at (p;,qi). In the case of homogeneous firms where s (%) = N%_, we
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have

52‘21-1—/ / &dde:1—|—C’+log(Ai)—log(PZ-I),

WEQZ' %’; C

where we have used equation (48). We define the individual pass-through of a variety as the
elasticity of its price to its productivity:

dlogp 1 dlog u

“dlogz dlogz’

in which the latter equality holds fixing 7; and t;. p > 0 due to the supermodularity of the
profit function. Note that

Therefore, we have

In addition, we continue to assume Assumption 1 holds.

E.2 Homogeneous firms
E.2.1 Solving the equilibrium

We start with the case of homogeneous firms. In such a case, the productivity distribution
GG degenerates into a single mass point at z. We assume that in equilibrium, all markets have
strictly positive measure of exporters.

First, we compute the profit in each market m;. The HSA preference implies that

N;s (%) —1, (49)

where P, = % Note that
i pI 1=
Ly = D' P;

and

log(P!) = C + log(Py) + log(t:) — N; / e

k3
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Balanced budget in country ¢ implies

1-n; 1-7 tipi\ ° (%) D?ipiﬂ_m T i\
Ei:Dsz)iI m:Nitz‘pi%@D?iPiI = Nitiju < Z l) Z _Z<:>1:/~L<—Z> =.

Equations (49), (50) and (51) explicitly determine £, P/ and p; as functions of ;. Therefore,
we may write o;, 1;, p;, 0; as functions of N;. Slmllarly, we express profit m; as a function of

N; with the following equation

1 1\ E
mi(N;) = <1 - M_) Pigi = (1 - ;) N (52)

; ; = _ mi—fi
(11) implies that 7; = Zr=t.

Next, we solve for the equilibrium (M, {N;}) using the free entry condition and balanced

flow of firms. Namely,

There are N + 2 equations for N + 2 unknowns. Noticing that with (10), the above equations
imply that

1-8

himi\ 7 vl -
Ji—hi( I ) =M = Wz(Nz)_<P+Vz>(

- f 53

in which m;(V;) is given implicitly in (52). Therefore, this equation gives us an implicit
function N; of M. We define such mapping by N; = N;(M). Inserting it into the free entry

equation, we pin down the equilibrium mass of entrants M as follows:

Z(hzﬁ—z(Nz(M)))

In this way, we have solved the stationary equilibrium. We can show that a stationary

|
@[~

= fe. (54)

equilibrium exists and is unique under Assumption 1 as in the Kimball case.
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E.2.2 Propagation and aggregation equations with homogeneous firms

We expand the equilibrium equations presented in Section E.2 to the first order in the

shocks.

Welfare

7 7

Pi 2
dlog N; — <O’Z (P)—l)dlogp = 0. (55)

Definition of price aggregator

dlog P! = dlog P, + dlogt; + Nis (%) dlog% —dlog N; (6; — 1).

7 7

Note that
dlog p; 1 ]
dlog % N Pi ’
Di
Nis| =) =1,
and )
oi—1 s (v)
BT )

Therefore, the above equation can be simplified to

dlog P! = dlog P; —I—dlogtﬁ—dlog% —dlog N; (6; — 1) = dlog P/ = dlogp; + dlogt; — dlog N; (6; — 1).

)

(56)

Markup

in which

85



Pricing Pricing implies that

1 .
dlogp; = dlogu; = — (f — 1) dlog%,

where the fist part comes from the pricing rule and the second part comes from the definition

of the passthrough.

Variable profit

1
dlogm; = 1dlogm—|—(1—m)dlogPiI—dlogNi—dlogti

)

We can simplify the above expression to

]_ .
dlogm = — (f — 1) (o;—1)d log (%) —(n;—1) [dlogp; + dlogt; — dlog N; (6; — 1)]—d log N;—d logt;
(58)

Balanced flow

7Tid log T — fzd 10g fz

=dlog(p + v;) + % [dlogv; + dlog N; — dlog h; — dlog M| + dlog f. — dlog h;.

i — fi
(59)
Free entry
v ()™
1 hi M
> — [dlog N; 4+ dlogv; — dlog h; — dlog M] = 0
1-5= S <Vk_Nk>ﬂ
E\ hpM
N
= ) si[dlogN; + dlogv; — dlog h;] = dlog M, (60)
=0
(V‘N' 1%
where s; = <% hiM
i T Ve 25
N (LN

E.2.3 Proof of comparative statics results when firms are homogeneous

In this subsection, we prove that all the results established in Proposition 2, 3 and Corol-

lary 1 are still true when the demand function features HSA. Specifically, the change in M and
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that of N; take similar forms as in the Kimball case and d log N; is still the sufficient statistic
for measuring changes in other variables in market 7. The signs of changes established in
Corollary 1 continue to hold now.

Changes in M and N; We consider only dlogt; and set dlog ™ = dlogy; = dlogh; =

z

dlog f; = dlog f. = 0. Then, we obtain the following system of equations

Di Di
log N, = =] -1 log —
dlog N; (02(3) )dogpi

dlog P/ = dlog P; +dlogti+dlog% —dlog N; (6; — 1)

)

(2

1
dlogm = — (f - 1) dlog N; — (n; — 1) [dlog p; + dlogt; — dlog N; (6; — 1)] — dlog NV; — dlogt;

1 .
dlogp; = dlog ji; = — (— - 1) dlog%
B

7T.
" _dlogm; = —— [dlog N; — dlog M
7Ti_ficlogm 1_5[d0gz dlog M]

N
> sidlog N; = dlog M
1=0

Combining the first, third and fourth equations, we have

1
Pi

(2 (2

1 .
dlogm = — (f - 1) dlog N;—(n;—1) [— (— - 1) dlog% + dlogt; — dlog N; (§; — 1)} —dlog N;—dlogt

or

1 R
dlogm = — (— — 1) g delogNi —[1—= (g, — 1)(6; — )] dlog N; — n;dlogt;,
Pi 0 —

where 1 — (7, — 1)(6; — 1) > 1 — (5, — 1)=—= = 0. Therefore, we have

ni—1

dlogm; = —0;dlog N; — n;dlog t;, (61)

where

0, = (1_1) Ui_?ﬂl_(”"‘l)(é“l”>0'

Pi 0i —
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Then, we obtain that

T [—6,dlog N, — pidlogt] = % [dlog N; — dlog M]
= Ji -
B n; us
=dlogN; = —2  qlogM — ——==0__qlogt;
B 4+ T, 8 i Q).
1-8 " mi—fi " 1-8 " m—fi 't

Using the free entry condition,

dlog N; — dlog M = —&dlog M — fi%dlogti,

where _
& = - ﬂ’z'*fi;’ <1,
1-8 + mi—fi b

Then, we have

N N .

- S; Z—ZdIO tz
Y sidlog N, = dlog M = dlog M = i ]f 08 _ g, [leogt} .
i=0 > im0 Siki 0

Hence, we can re-write dlog N; as

dlogN; = (1—fi)dlogM—&%dlogti

- _la—e n i .
- [(1 gz) Esf [Odlogt] +§z0idlogtz:|

Therefore, both the total number of entrants and the number of active firms in each market

decline.
Changes in other variables

Firm-level profit m; Similarly, we have

dlog m; = —6;dlog N; — n;dlogt;,
-y [(1 — &) Ey [gdlog t} + @%dlog ti] ~ ndlogt;

ndlogt n;d logt;
:@(1_@){@55[ ; }— -
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Therefore, firm-level profit drops in the focal market and increases in the third market.

Relative price & The relative price has the following expression:
P;

Di dlog N;
dlog = =
8p = 1

which declines in both the focal and the third markets (as the number of firms decreases).
Moreover, % decreases in every market, since A; = P;t;. Of course, this is consistent with
the increasing market share s(%%) of surviving firms in both the focal and third markets.

Firm-level price p; Let us look at the mark-up pricing rule:

Ti
Di = Hi—,
z

g4

and
o;—1

where p; =

We assume that the demand elasticity (or markup) increases (or decreases) with the relative

price Z-. Since we have

% dlog N,
2 0g 1V;

dlog = =
OgPZ 0'1'—1

<0,

and

1 i
dlog p; = dlog p; = — (— _ 1) dlog 22
Pi P

we must have

dlogp; > 0.

Price aggregator 4;, the ideal price index P/ Based on the discussion in the previous
step, we must have
p;  dlog N;

1 _— =
dogB

7 <0, dlogp; =dlogu; >0=dlog P, >dlogp; >0, dlogA; =dlog Pi+dlogt; > 0.
g; —

Therefore, we must have that the price aggregator increases in all markets. Moreover, we
have
dlog P! = dlogp; +dlogt; — dlog N; (§; — 1),
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and dlogt; > 0 and dlog NV; < 0 and dlogp; > 0 for all markets. The ideal price index must

increase in all markets.

Total export value E; and real consumption (); Since the ideal price index must

increase in all markets, the real consumption @Q; = D" PI™" and total expenditure on Chinese
goods E; = Q;PI = D PI'™™ drop in all markets.

Firm-level output ¢; Recall that average firm output equals

Pi n; pI1=mi
()

Lip;

q; =
Therefore, we must have
dlogq; = dlogs; + (1 —n;)dlog P! — dlogt; — dlog p;,
which is equivalent to
dlogg; = —[1 = (m — 1)(6 — 1)] dlog N; — n; (dlogp; +d logt:),

where 1 — (1, — 1)(6; — 1) > 0. Substituting dlogp;, = — (pi — 1) % into the above

equation, we have

. (1
dlogg; = — ll — (i = 1)(6 — 1) = J,ni . (; - 1)1 dlog N; — n;dlog t;,

which leads to

dlogq; = {1 — (i —1)(0; — 1) — i (l — 1)} [(1 — &) Ege [leog t] + &%dlog ti:| —n;dlogt;

0'7;—1 0

i
(62)
where the first term reflects the GE effect of the change in the number of firms on firm output
(which can be positive or negative) while the second term captures the direct effect coming
from the tariff change.
There are two cases to consider. First, when p; is very small (i.e., close to zero), output
level drops in all markets as dlogt¢; > 0 in all markets and strictly positive in one market.
p ~ 0 implies that there are substantial increases in the price level p; in all markets (due to

the GE feedback from dlog NN;) after a market-specific tariff shock. As a result, output g¢;

90



drops in all markets.
Next, when p; is close to one (meaning that 1 — (; — 1)(6; — 1) — ;%5 (pL - 1> > 0),
output level increases in the third market unambiguously. In such a case, we can write out

dlog g; in the focal market as

dlog g

_ 1—(77j_1)<5j_1)_%<pij_1>:|

S

_ 1—(nj—1)(5j_1)+%(ﬂ%‘_1>
1—(77]-—1)(53'—1)_%(%_1)
1—(nj—1)(5j—1)+%<pij_l>
< 0,

(1 —¢&) Ese [gdlog t] + dlogt;| — n;dlogt;

<

njdlogt; —n;dlogt;

as dlogt; > 0. This implies that quantity sold in the focal market goes down in all possible
cases. When p ~ 1, there is almost no price (and markup) change after the tariff shock.
Moreover, the market share per firm in the third market increases, and there is no tariff
shock. Therefore, output has to go up in the third market. For the focal market, the impact

is negative, as there is a direct negative impact on the output coming from the tariff shock.

Firm-level revenue r; Based on the above derivation, we can write out the change in

firm-level (tariff-exclusive) revenue as
dlogr; = dlogp; +dlogg; = —[1 — (n; — 1)(6; — 1)] dlog N; — n;dlog t; + (1 — n;)d log p;,

where 1 — (n; — 1)(6; — 1) > 0. Since

1 ; 1 log NV;
dlogp; = dlogp; = — <— — 1> dlog% = - <— — 1> dlog 1’,
7 [ i o; —

we have

dlogr; = [1— (g —1)(6; — 1) — i <l — 1” [(1 — &) Ege [leogt] + fi%dlogti] —n;dlogt;

O'Z'—l i 0

(63)
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Equation (63) resembles equation (62). Therefore, a similar argument applies here. There
are two cases to consider. First, when p; is very small (i.e., close to zero), output level drops
in all markets as dlogt; > 0 in all markets and strictly positive in one market. p ~ 0 implies
that there are substantial increases in the price level p; in all markets (due to the GE feedback
from dlog N;) after a market-specific tariff shock. As a result, both output ¢; and revenue
piq; drop in all markets (as the price elasticity is always bigger than unity).

Next, when p; is close to one (meaning that 1 — (n; — 1)(6; — 1) — Zz—j <% - 1) > 0),
output level increases in the third market unambiguously. In such a case, we can write out

dlogg; in the focal market as

dlogr;

— _1—<nj—1)<5j—1>—£—:1<i_1)}

&Mi

_ L= (= )0 = 1)+ 2% (£ - 1)
1= (=00 - 1+ 5% (2 -1)
1—(77j—1)(5j—1)+%<,%_1>
< 0,

(1—¢&) Ese [gdlog t] + dlogt;| — n;dlogt;

<

njdlogt; —n;dlogt;

as 6; = (pi - 1) =t +[1—(m—1)(6 —1)] > 0 and dlogt; > 0. This implies export
revenue in the focal market goes down in all possible cases. When p ~ 1, there is almost
no price (and markup) change after the tariff shock. Moreover, the market share per firm in
the third market increases, and there is no tariff shock. Therefore, both output and revenue
go up in the third market. For the focal market, the impact is negative, as there is a direct

negative impact on revenue coming from the tariff shock.

Total export quantity Q; Total (physical) quantity of output across firms is Q; = N;q.
Thus, we must have
dlog Q; = dlog N; + dlog g,

which

- ; 1
dlog Q; = dlog N;dlogg; = |(m; — 1)(6; — 1) + T ] (— — 1)} dlog N; — n;dlogt; < 0,
0; — Pi
(64)
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as dlog V; < 0 and dlogt; > 0 in all markets. In summary, the action at the extensive
margin drive the change in aggregated export quantity/value (even if firm-level export value

increases).

E.3 Heterogeneous firms
E.3.1 Solving the equilibrium

We follow the same strategy to solve the equilibrium with heterogeneous firms. Comparing
to the previous case, there will be a selection cutoff z; on firm productivity. We show that it
will be pinned down once N; (or MF) is known, and thus does not affect the determination
of N; and M.

First, we solve for the equilibrium of each market given N;. The pricing rule is the same

as in the homogeneous case:

, o(v) T
tip'(z) = ——<———,
P(z) ov)—1 z
where v = ti’jgz). Then, we may write p;(z) as a function of the relative price p%_z) where

P, = 2 (or eventually P,).

The selection condition implies that

() .

iz}

z¥ is then a function of P; and P}

We have two equilibrium conditions for P, and P! as follows. First, market clearing

/0 (s p. Pl
Mip/ S (p—Z(Z,g,PZ )) dG(z) =

Second, the ideal price index P! still satisfy

implies that

log(P/) = C +log(t;) + log(P, MP/ / dCdG z),

Together, they implicitly determine P; and Pf. In this way, we have shown that all variables
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can be written as a function of N; or M} (i.e., the number of potential entrants into market

i). The expected profit 7; is given by equation (65).

RO = [ [m( N - £1dGG), (65)

Pt o)

Next, we solve for the equilibrium (M, {N;}) using the free entry condition and balanced

flow of firms. Namely,

There are N + 2 equations for N + 2 unknowns. Noticing that with equation (10),

1-58 =
(BT o wN L = (N Tk
=) e ¢ = ()

Together with (65), this equation gives us an implicit function N; of M. We define such map-
ping by N; = N;(M). Inserting it into the free entry equation, we pin down the equilibrium

mass of entrants M as follows:

Z (hzﬁz(Nz(M»)% = ij

N;
1-G(27)’
Thus, we can derive the value of M given N; and z; (which is a function of N; eventu-

In this way, we have solved the stationary equilibrium. Note that we have MP =

ally). We continue to assume Assumption 2 in our analysis of heterogeneous firms with HSA

demand.

E.3.2 Propagation and aggregation equations with heterogeneous firms

We expand the equilibrium equations presented in Section E.3.1 to the first order in the
shocks.
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Definition of the price aggregator
log(P!) = C +log(t;) + log(P;) — M / / dgdG 2),

In the case of heterogeneous firms, the sales (share)-weighed consumer surplus ratio is defined

©
5 = 1+Mf/:% <%> dG(2).

2

Therefore, we must have

dlog P!
Pz(z> ( )
P; i i
- dlogPi—i—dlogti—i—Ml-P/ o nil | gp]j dG(2)
z5 2 z %

dlog MP (5, — 1) + MPs (p—

Since we have

M= e (P ) = e,

where \;(z2}) is the sales share (density), the above expression can be simplified to

dlog P! = dlogt; — dlog M (6; — 1) + Ex[dlog pi(2)] + Xi(2]) (6; — 1) L(Zi)dlog(z;‘).

1-G(%)
(66)
Welfare We have
o (z: P, P!
MiP/ s (M) dG(z) = 1.
z; PZ
Total differentiation leads to
Alog M7 = M) dlog(z) + By [(1 Co()dg 2] —0. e
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Zero profit We have

(2 i
Note that
1 pi(zF)
dlog (1— ” >+dlogs<—’)
B 1 i} . pi(z)
_ [_ (;T; - 1) (0:() — 1) — (o3(=7) — 1)] [dlog( o )
0log (—pigz))
N "' 741 *
* Olog 2} d ng’}
= —i(a-(zf‘) -1) [d log nl) dlog z*}
pr F; ”
as
, o(v) tT
ti Y = R
P ov)—1 z
and thus

dlog (p—ig;))
Olog z* -

Therefore, total differentiation leads to

1 i(2F
——(03(z}) — 1) [dlog (p—} >> —dlog ;| — (s — 1)dlog P/ — dlogt; = dlog fi, ~ (68)
Pi i

which makes total sense. A higher survival cutoff 2 increases the firm profit at the cutoft

2!, while lower market share induced by a higher @ reduces the firm profit.

Sales share We have

Ni(z) = MP[1—G(z))]s (pig)) 7

which implies that

pi(2) p__ %9(%)
log A (2) — (1 — o log =2 4 dlog M — 2
dlog Ai(2) = (1 — 0y(2)) dlog P +dlog My = — G(z})

2

dlog(z;) (69)
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Markup

in which

Pricing Pricing implies that

pi
_Pi’

)

1
dlogp; = dlogu; = — (— — 1) dlog

where the fist part comes from the pricing rule and the second part comes from the definition

of the passthrough.

Variable profit Firm’s operating profit can be expressed

pi(2)

7i(z) = (1 - M;)) ’ <?> D pin

( tz

Therefore, we must have

1 16
dlogm(2) = ——dlog i, ~ (o,(2) — 1)dIog (ngj’)) ~ (i~ 1)dlog P! — dlogt,
which can be reduced to
dlogm;(2) = —L(ai(z) —1)log (pl(z)) — (g — 1)dlog P! — dlogt,. (71)
pi(z) P

Balanced flow Totally differentiating (53),

1 -8 - B

5 log h; + [logm; — log fe] = logv; + log M;” — log M. (72)
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Free entry

N
Z s; [dlog h; + dlog m;] = dlog f., (73)

i=0
1

. . 7.\ B =
in which s; = (%) = %
€ k

E.3.3 Proof of comparative statics results when firms are heterogeneous

In this subsection, we prove that all the results established in Proposition 4 and 5 continue
to hold when the demand function features HSA. Specifically, the change in M and that of M
take similar forms as in the Kimball case and dlog M/ is a sufficient statistic for measuring

changes in other variables in market 1.

Changes in M and M We consider only dlogt; and set dlog = =dlogy; = dlogh; =
dlog f; = dlog f. = 0. Then, we obtain the following system of equations

dlog Pf = dlogt; — dlog Mf' (52- — 1) + Ey[dlog pi(2)] + Ni(2]) (07 — 1) pidlog(z))

dlog MP — Ni(2))eidlog(z)) + Ey {(1 — 0i(2))d (1og M)] =0

P
1 (27
——(oi() — 1) [dlog (p 55”) — dlong] — (9 — 1)dlog P! —dlogt; =0
Pi i
1 Di
dlogp;(z) = dlogu; = — (f — 1) dlogﬁ
Alogm(2) =~ —(0i(2) - Dlog (252 ) = (1~ Dettog P!~ o
pi(2) B
E’ 7;d log 7; B p
= dlog M;” —dlog M|,
|i(p+l/i)7_1'i:| 1—5[ & M & }
N
Z s;dlog M = dlog M,
i=0
where ¢! = IZEQG((Z;)). In summary, we have 6(IN 4+ 1) + 1 equations and the same number of

unknown changes (dlog P!, dlog(z}), dlogp;(z), d <log %), dlogm;, dlog M}, dlog M).
Note that the the following equality hold:

dlog M = dlog N; 4 ¢;dlog z;".
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The path forward is to express dlog P!, dlog(z}), dlogp;(z) and d (log ’%:)) using

dlog M} and dlogt; and the first four sets of equations above. First, substituting the second

and fourth equations above into the first equation above leads to

dlog P!
— dlogt; — dlog MF (5, — 1) — E, Kpl _ 1) dlogpf)]
L (E - 1) [d log MF + E, ((1 —i(2))d <1og p@‘](j))ﬂ |

where we have successfully eliminated Ey[dlogp;(2)] and \;(2])pidlog(z}). We can rewrite

this equation as

dlog P! = dlogt;—(5; — 67) dlog MP —E, K(pl - 1) + (67 = 1)(oi(2) — 1)) d (log pﬁ)ﬂ .

(74)
The above equation has clear economic interpretations. First, the ideal price index increases,
when the tariff goes up and/or the number of firms (that try to enter the market) goes down
(as &; > 67). Second, when the expected d (10g ’%?) increases, the ideal price index goes
down. This is true, as a lower average market share leads to a smaller average markup, which
pushes down the ideal price index.

We have one extra pricing condition for the firm at the cutoft:

1 (o
m%mm:—<¢—0m%@%l

which implies
1
L1
dlogpi(z]) = “—dlog P, = (1 — p})dlog P;.

v 1
o3

Moreover, we have
dlogpi(z) = (1 — pi(z))dlog F;,

for any z. Thus, we must have

dlogpi(z) _ 1—pi(2)
dlogpi(z])  1—p;
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From the second equation above, we have

N(z8)prdlog(zF) = dlog M + Ey {(1 — 0y(2))d <log p"g))] .

Since
dlogpi(z) = (1 — pi(z))dlog B,

we must have

Ai(#)p;dlog(2]) = dlog M” + Ex [pi(2)(e(2) — 1)] dlog I;

and Mz )prdlog(24) — dlog MP
dlog P, — i(27)pidlog(zf) — dlog M;
Ex[pi(2)(0i(2) — 1)]
Since
_ 1
dlog P = dlogt;—(6; — 07 ) dlog M +E, [pi(z) ((— — 1> + (67 — 1)(03(2) — 1)>] dlog P;,
Pi
we have

dlog P! = dlogt,—(; — &7) dlog MZ.PJF1 b igi; (12))1?;((’; ")(’Z_)(f)"](z> —b) [Xi(2)pidlog(z]) — dlog M

or

dlog P/ = dlogt;—(&; — 07) dlog M+ (67 — 1) +
or

dlog P = dlogt; — [(0; — 1) + ] dlog M” + [y + (&7 — D]Ai(2))pidlog(z),  (75)
where

__ l-p
= E, [pi(z)ai(z)] — i >0,

as g; > 1 and cov(p;(z),0;(z)) > 0 (thanks to the strong second law of Marshallian demand).

Vi
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Next, we combine the second and third equations above and obtain

(7% - 1)d log ]:)iI

_ 1 pi(%) "

= —(oi(2]) = 1) [d log <Tz) dlog zl} dlogt;
1 * *

= ——(oi(% )—1)<—pidlogPZ-—dlogzi>—dlogti

7

= (oi(2 .)_1)1ng+L

%

A(z)grdlog(zr) — dlog P oi(z7)

dlog z; — dlogt;

Ey [pi(2)(0i(2) — 1)] jo;!‘
= (oi(2) - 1)pi AZ(%E\(‘[O;%?;)H?A [2015 2(1)](2‘ )]dlog(zf) — dlogt;
 (aiz) - 1) o M
By () (0i(2) — 1] M (76)

Combining equations (75) and (76), we can solve for dlog z;:

1
= (oy(2])—1) dlog zf — dlogt;

(mi — 1) [dlogt; — [(6; — 1) + ;] dlog M + [ + (67 — D)]\i(z]) i d log(2])]

= (ou() — 1>02‘Ai(22*>902‘+EA [pi(2)(0i(2) = 1)]

*) — oot — (O-Z(Z:) - 1) o P
B i ()(oi(z) — D] pr O o8le) —dlogts dlog M/,

Ex [pi(2)(0i(z) = 1)]

which implies

nellogt = (=) 5= 1) 4 =g B g
e -1 * 0 =)= = D] o ]
‘{ o {m >“‘”+Ewmxxa—m1&%mym““

5 —(o;—mi)—(mi—1)ps * —(o; —mi)—(ni—1)ps
Note that both (1 — 1) (3 — 1) + Rt and (s — 1) (67 — 1) + 350

increase with 7;. Our assumptions assure that

7

Thus, we must have
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When n = 1, both terms are clearly negative. When 7, reaches its maximum of 7;, we have

(o —mi) + (i — D)py _ (0] — &i) + pioi — pi
Ex[pi(2)(0i(2) = D] pigi + Cov(pi(2),0i(2)) — pi’

which is generally larger than one. To see this, let us write out the expression of Cov(p;(2), 0;(2))

Cov(pi(2),0i(2)) = Ex [(pi(2) — pi)(0i(2) — 74)] -

Note that |p;(z) — pi| < 1 as pi(z) € [0,1] and o} takes the largest value among all
oi(z)s, of —a; > Cov(pi(2),0:(2)) > 0 and thus % > 1. Therefore, both

— (of—m)+mi—Vpi N = (of=m)+i=Dpi -
Ai = B — = 1) (6 — 1) and Bi = gpreier sy — (m — 1) (6 — 1) are always

negative for n; € [1,;]. In total, we have

-1
(U’ + Bz)\z(zl*)gpf> dlog z; = ndlogt; + A;dlog M},

*

Pi

where both A; > 0 and B; > 0. If we ignore the free entry condition, an increase in the
tariff and/or in the number of potential entrants is going to increase the survival cutoff due
to either the direct effect or the demand constraint (at the industry level).

We derive the comparative statics results. We have the following three equations:

1 (22
——(0i(2}) — 1) [dlog (%) — dlong] — (n; — 1)dlog P/ —dlogt; = 0

Pi i
1 Pi
dlogp;(z) = dlog p; = — (f - 1) dlogF
1 i(2)

(0i(2) — 1) log (p ) ~ (5~ 1)dlog P/ — dlogt,

Pi
We can substitute —(n; — 1)dlog P! — dlogt; in the last equation using the first equation:

dlogm;(z) = —ﬁ(di(z) —1)log (plé)j)) + p%k(az(z:) - 1) [d log (Z%le*)) —dlog z:}

Moreover, since dlogp;(z) = (1 — p;(z))d log P;, we have

1
dlogm;(2) = — (o] — 0i(2))dlog P, — —(0:(2]) — 1)dlog 2;".

(2
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Note that
Ai(z))prdlog(z) — dlog M

dlog P = ——5~ [0i(2)(04(2) = 1)]

Therefore, we have

dlogm;(z) =

— |01 = gD+ () Ea () (03(2) = ]| dlog(zf) + (07 = 03(2))d log M
Ex [0i()(o3(2) = 1) |
Finally, since we have

dlog 2y = ———
= + Bihi(2)¢}

Therefore, the change in operating profit can be expressed as

dlog m;(z) = —C;(z)dlogt; — D;(z)dlog M}

where
w07 = (D + (Z2) Ba =) (0(2) - 1)
Ci(z) = . >0,
Ex[pi(2)(0(=) = D] | % + Bz
and
by (07 = @)D + (2 Ealpil2)(0i(2) = D] = |5 + Bl ] (o7 — oil2)

Ex [pi(2)(0s(2) = 1)] [”igl + Bz)\z(Z@*)SOﬂ

Note that D;(z) > 0 for sure when z is close to z (as 0,(z) = oF). Also, D;(z) > 0 for sure
when the demand is CES (i.e., a fixed 0;(2)). Now, let us recall the fourth part of Assumption

2:
dlog ;

dlog 2}

When the demand is HSA, we can express the change in firm’s operating profit as a function
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that only contains the change in the survival cutoff and the tariff change:

— [0 = alNADe; + (Z2) Ba [pi2) (o) — 1) dlog(2)
B2l >< o)~ 1))
(oF —04(2)) [(U L+ B\ z) ) dlog(z) — nidlogt,}
S ABREEE T

= EOeE - e

(o] —os(e) ot

Z

_E,\ [Pz( )( z( )_1)]

Note that when the demand is CES, the change in the survival cutoff is a sufficient statistic

dlogm;(z) =

for measuring the change in firm-level operating profit. This is the case, as the ratio of
operating profits is a function of the productivity ratio in the CES case. In general, the tariff
change affect firm’s operating profits not only through changing the exit cutoff, but also
through affecting the profit directly. The assumption that dlog % < 0 implies that D;(z) > 0
for all z > zF as [p;(2)(0i(2) —1)] > 0 and A; > 0. Therefore the fourth assumption in
Assumption 2 ensures that D;(z) > 0. It is also trivially true that C;(z) > 0.

We now use the balance of flow condition to derive in the change in the total number of

potential entrants (into all markets). Recall that

E’ 7;(z)d log 7Ti<Z):| B

P
b o) =1-3 [dlog M — dlog M]

which can be rewritten as

E'm; (—Cy(2)dlogt; — D;(z)dlog M¥

(p+vi)T
where ,
= E' 7;(2)Ci(2)
T (pt )W
and .
F- _ Ez 7T,L'(Z)Di<2)
To(ptw)m
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Defining G; = m%, we have

B P
———dlog M — ——— (dlogt;) =

B 1
g B
ip + 1 ip + B =

[

F;
5 —dlog M — ——— (Gidlogt;)

F; m-i-Fz

isy)

dlog M} =

+

Using the free entry condition, we can eventually solve for the change in the total number of

potential entrants:

N 1i F. Z?LO ﬁ%ﬂ (dlogt;)
- dlogM—ﬁ—Z(Gidlogti) =dlogM = dlog M = 18

E:S‘ _ 16 B
1 8 . F
i=0 75 T L 15 T 1L ZN (L)

=0\ 72 1p
=0\ 55 +F

< 0.

&

It is clear that the numerator is positive. The denominator is positive when F; > 0. When

we focus on the case of symmetric countries, it require F; > 0 in the initial equilibrium.

Number of potential entrants into each market M The change in the number of

potential entrants into each market is derived as

N siF;
E, 1% Yo Tﬁﬂ (dlogt;)
~ P qlogt; —

B
B B
T 5 —|— F’L E) + E N siF;
1-5 15 im0 < B +Fi>

1-8

dlog M = —

< 0,

which is a weighted average of the average change in the tariff and the market-specific tariff

change.

Cutoffs z7 Since we have

. midlogt; + A;dlog M}
l "=+ Bihi(#) e

0}

dlog 2

it must be true that dlogz; < 0 for the third market as logt; = 0 and dlog MY < 0 in
the third market. In the focal market, the change in the cutoff is ambiguous, as the tariff

increases while the number of potential entrants drops.
Firm-level p;(z) and the ideal price index P; and P! Since
dlogpi(z) = (1 — pi(z))dlog P,
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we only need to figure out how P; changes in each market. Let us focus on the following two
equations:
Ni(2])prdlog () = dlog M + Ey [pi(2)(0s(2) — 1)] dlog P;,
and
nidlogt; + A;dlog MF
or—1 - B, .

PiNi(27);

Since B; > A; > 0 and dlogt; = 0 in the third market, we must have

Ai(z7)pidlog 27 =

0 > Ni(2)pidlog 2 > dlog M.

Therefore, we must have dlog P, > dlogp;(z) > 0 and dlog <p ng)) < 0 for all firms in the

third market. Moreover, since

dlog P! = dlogt,—(&; — &;) dlog M —E, K(i — 1) + (67 — 1) (04(2) — 1)) d (log pi](j)ﬂ ;

[ 7

and dlogt; = 0, dlog M < 0, dlog (%&@) < 0 in the third market, the ideal price index P}
drops in the third market.

For the foal market, we have two cases. First, dlogz; > 0. In such a case, we must have
dlog P; > dlogp;(z) > 0 and dlog <z%j)) < 0. As a result, both P; and le increase in the
focal market (as dlogt; > 0, dlog MJP < 0). Second, dlog2; < 0. In such a case, we still
have

0 > \i(z])p;dlog z; > dlog MJP,

as dlogt; > 0. Accordingly, dlog P; > dlogp;(z) > 0 and dlog <’%jz)) < 0. As a result,
both P; and PjI increase in the focal market (as dlogt; > 0, dlog MJP < 0).

In total, both firm-level price and the ideal price index increase in all markets.

Total export value F; and real consumption ); Since the ideal price index ( le or

P!) increases in all markets, the real consumption Q; = D" P/™" and total expenditure on

Chinese goods E; = Q;Pf = D’ PI'™ drop in all markets.
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Market share s;(z) and markup p;(z) Since dlog (M) < 0 in all markets, the market

PJ
p;(2)

share of each surviving firms s ( 2 > increases in all markets. As
J

where z = ”gﬁj), o,(2) > 0 and dlog (z%jz)) < 0, we must have do;(z) < 0 and dy;(z) > 0
in all markets. In short, the price and markup charged by all surviving firms increase in all

markets.

Number of active firms N; WE have no definitive predictions on how N; and N; (i.e.,

the number of active firms) changes after a market-specific tariff shock. WE have
dlog N; = dlog M? — pidlog z}.

Although we know 0 > \;(2)pidlog 2z > dlog MP in the third market, it can be the case
that 0 > \;(2})¢idlog 2z > dlog MP > ¢idlogz} in the third market, since 1 > \;(z}) > 0.
Therefore, dlog N; can be either positive or negative in the third market. For the focal
market, log N; < 0 if dlogz; > 0 as dlog M} is negative (for all markets). If dlogz; < 0,

the sign in unclear.

Firm-level output and revenue ¢;(z) and 7;(z) In the case of heterogeneous firms, the
model make s no clear prediction on the change in firm0Olevel output/revenue in both the
focal and the third markets. The model, however, does predict that unproductive reduce (or
even increase) output and revenue less relative to productive firms in both the focal and third

markets. This comes from heterogeneous responses of markups to the tariff shock. Since
dlog pi(z) = (1 — pi(z))dlog P,

the price and markup of more productive firms increase more after the tariff shock as p;(z)
goes down with the productivity draw. Therefore, unproductive firms benefit more (or lose

less) thanks to firm-specific exposure to the anti-competitive effect after the tariff shock.
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We proceed our analysis as follows. Firm-level output is calculated as

)
ipmpﬂ_”i_

al=) = tipi(2)

Therefore, the change in firm-level output is

dloggi(z) = dlog s (pi](j)> —dlogt; — dlog pi(z) — (i — 1)d log P!

i

Since we have

—(oi(2) — 1)dlog1$ =dlogs (pzéz)) ; dlogpi(z) = (1 — pi(2))dlog P,

we can rewrite the above equation as
dlog gi(2) = (0i(2)pi(2) — 1)dlog P, — dlogt; — (n; — 1)d log P} (77)

If 0;(2)pi(2) < 1, which is likely to be true for productive firms (as both o;(z) and p;(2)
decrease with the market share), then the firm-level output drops in all markets. However,
this argument does not necessarily hold for unproductive firms. For firm-level revenue, we

have
dlogri(z) = dlog (=) +dlogpi(2) = pi(2)(03(z) — 1)d log P —dlog i — (15— 1)dlog P, (78)

From both equation (77) and equation (78), we can see that firm-level output/revenue have
the same degree of exposure to the tariff change and to the change in the ideal price index
(in both the focal and the third markets). However, they also show that firm-level out-
put/revenue are reduced less (or even increase) for unproductive firms, as both p;(z) and
0;(2) decrease with firm productivity and the adjustment price aggregator P; increases in

both markets. Therefore, we have the same key firm-level prediction as in the case with
Kimball demand:

ddlog u; -0 0dlogm; <0 ddlogr; <0 ddlog g;

dlog z " QOlogz " Ologz " Ologz <0

108



Changes in Q; The total quantity Q; = N; [ iy gg’ dz. Then,

dlog Q; = dlog N; + ¢*dlog 2} — —goldlogz + EZ .[dlog ¢;] = dlog MP — % —prdlog z; + EéA[degql-],
qi Qi '

where

J.7 dlog g; qipGd
f qi1- G(z*)dz

Ei [dlog ] =

Y

where ¢; is the average quantity. First, we need to solve for dlog P;. Since we have
Xi(z)¢idlog(z}) = dlog M + Ex [pi(2)(0i(2) — 1)] dlog P,

and
nidlogt; + A;dlog MY

o; *—1
et T B

Ni(2])pidlog zf =

)

we must have

;dlogt;+A;dlog MF
Nidlogt; g _ leg MiP

il 1B
dlog P, = — Lt > 0. (79)
Ex [0:(2)(0(2) = 1)
Next, we have
dlog PiI = |1+ 1 [,7 *—i_l( L )] dlogt;,— (52 — 1) + v — [Z*j—l( : )] dlog MZP > 0.

Moreover, we have

dlog g;(z) = (0:(2)pi(z)—1)dlog P,—dlog t;—(n,—1)dlog P! < (0i(2)pi(2)—1)dlog Pi—dlog ;,
as 7; > 1 and dlog P! > 0. Next, note that

)\(Z*) _ p:(Qz*Nl > q;(

7

DiqiIN; i

where p! and ¢ are the price and quantity of the firm at the survival cutoftf and p; and ¢;

are the average price and quantity. This is true, as the price charged decreases with firm
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productivity (i.e., p; < p}).*!
We discuss the third market first. In the third market, dlog 2. Thus, we have

% rdlog 2} < —A(2)gidlog 2 = —HA1ogt + Adlop M
g e T B

In total, we have

nidlogt; + A;dlog MF

a7l B
Gher T Di

dlog Q; < dlog M} — + E! [(04(2)pi(2) — 1)dlog P; — dlogt,].

qi

In the third market, we have dlogt;. Therefore, the above expression can be simplified to

N A, .
dlog @; < |1 — —— dlog M + E. [(0:(2)pi(z) — 1)dlog P},
where
AL 10g 117
dloge P W+Bi 1 Az d log Mip
og % = = — — —Q3C .
Ex [pi(2)(0i(z) — 1)] ﬁ + B; | Exlpi(2)(0i(2) — 1)]
Therefore, we have
K., [(0:(2)pi(2) — 1)dlog P]
Ai ]EZ \Z)pi\Z) — 1
B = e IR
_ T . i(z2)(oi(2) —
g T Bi| =P
A;
< |1-—= (—dlog M]),
e B

as p;i(z) <1 forall z, A; < B; and —dlog M} > 0. Also, note that

Ex [pi(2)(0i(2) = 1)] > Ey, [pi(2)(0s(2) — 1],

as the sales share of unproductive firms is larger than the quantity share (as p;(2) is higher

21This is true as the passthrough is always positive.
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for unproductive firms) and both p;(z) and o;(2) increase with z. In total, we have

A;

. A, . .
leng < 1_0?*1—_’_3 legMZ —|1- 571 B dlogMZ =0
piXi(zf)p; ! PN (2] ey :

in the third market.
Now, we discuss the focal market. We can rewrite the log change in the total quantity of

exports as

q; 1 n]dlog tj + A]d log MJP

dlog Q; = dlog M} — =~ / +E [dlogg].
0 A ]) PRV e + B;
As dlog M < 0 and (;_Z‘ < Aj(2}), we must have
. A, c dlogt: |
dlogQ; < |1— ——1 dlog MP — & & W8 LR [(05(2)pi(2) — 1)dlog Py] — dlog
P xi(z])e] T B 4 A9\% P52 (2)¢] +B;
Since
E; [(05(2)p;(2) — 1)dlog Pj] — dlogt;
Aj p
< [1- 7 e (—dlog M;") — dlogty,
we have
~ A; i1 dlogt;
dlogQ; < [1— — 3 (dlog MF — dlog MP) — q_—JA & WCOBY  _ dlogt; <0,
P3N (25)e; +B; 42345 PiNi (25)¢] + B

as dlogt; > 0 in the focal market.
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