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Abstract

This paper empirically examines how governments make trade policy adjustments under a

self-enforcing trade agreement in the presence of economic shocks. Using data on US antidump-

ing (AD) policy formation between 1997-2006, we find that US antidumping policy is often

consistent with the time-varying “cooperative” tariff increases modeled in the self-enforcing

trade agreement of Bagwell and Staiger (1990). Estimates of an empirical model of US an-

tidumping indicate that the likelihood of a US antidumping duty is increasing in the size of the

unexpected import surge, decreasing in the volatility of imports and decreasing in the elasticity

of import demand. This suggests that time-varying increases in US tariff rates under antidump-

ing policy could be interpreted as “cooperative” tariff increases that support a self-enforcing

trade agreement facing an unexpected import surge. We then empirically examine how the US’s

trading partners in the WTO respond to US antidumping actions. After controlling for factors

such as retaliation capacity and the expected cost and benefit to a WTO dispute, we find that

trading partners do not view all US antidumping duties as “cooperative” tariff increases. In

many instances, US antidumping actions are treated as non-cooperative defections from the

WTO agreement.
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1 Introduction

For decades, theorists of international commercial policy have argued that governments can use

tariffs to exploit their international market power for their own benefit.1 Long thought to be a

simple intellectual curiosity that had little relationship to how governments actually set their trade

policies, the terms-of-trade theory has recently become the center of a number of empirical papers.

Broda, Limão and Weinstein (2008) provide two pieces of evidence broadly consistent with the

idea that countries exploit their market power in trade. First, they estimate disaggregate foreign

export supply elasticities and find that countries that are not members of the World Trade Organi-

zation (WTO) systematically set higher tariffs on goods that are supplied inelastically. Second, for

a WTO member like the US, they find that trade barriers on products not covered by the WTO

agreement are significantly higher when the US has more market power. In a separate setting,

Bagwell and Staiger (2006) focus on a set of countries newly acceding to the WTO between 1995

and 2005 in order to examine the role of market power in negotiating tariffs for new WTO mem-

bers. They find evidence consistent with the theory of the importance of the terms-of-trade effect;

the tariff to which a country negotiates is further below its non-cooperative level, the larger is its

non-cooperative import volume.

Our paper contributes to this empirical literature by examining the determinants of time-varying

trade policies and the response of trading partners to these policies. In particular, we study how

countries adjust their trade policies over time in response to trade volume shocks. The earlier

empirical literature has examined the cross-sectional variation in a country’s tariff level (Broda,

Limão and Weinstein, 2008) or the magnitude of a country’s tariff reduction when moving from

a non-cooperative policy to a trade agreement (Bagwell and Staiger, 2006). We focus on WTO

members’ time-varying upward adjustments to their trade policies in the face of economic shocks.

To give our exercise context, it is important to note that while trade agreements like the WTO

1Irwin (1996) provides a full account of the intellectual history of the terms-of-trade (a.k.a. optimal tariff) theory,

which he finds dates back at least to Robert Torrens in the early nineteenth century. For more recent treatments, see

the seminal work of Johnson (1953-1954) and for integration into the theory of trade agreements, see Bagwell and

Staiger (1990, 1999).
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do impose an upper limit on a member country’s permissible applied tariff, there are important

exceptions to WTO rules which allow countries to raise their import-restricting policies above

those upper tariff limits under certain conditions. The most prevalent exception used by developed

countries and a number of middle income developing countries is the antidumping (AD) import-

restricting policy, which thus serves as the basis for our empirical analysis.2 In particular, one major

contribution of this paper is to provide a first examination of the empirical relationship between

potential terms of trade gains and antidumping policy.

The basic intuition behind our empirical approach follows the theoretical model of Bagwell and

Staiger (1990), a repeated game in which two countries trade in the presence of unanticipated trade

volume shocks. Bagwell and Staiger model a self-enforcing trade agreement as the set of cooperative

tariffs that countries can support over time.3 Bagwell and Staiger show that the incentive for a

country participating in a trade agreement to raise its tariff is greater when import volumes are

larger than expected. In the presence of a positive import volume shock, a self-enforcing agreement

to maintain low tariffs cannot be sustained in sectors with low import demand or export supply

elasticities - either the cooperative tariff supported by the trade agreement will rise or one country

will unilaterally defect from the agreement and impose a higher tariff.

We empirically evaluate the Bagwell and Staiger (1990) model’s ability to explain changes to

a country’s trade policy over time. In particular, we examine the extent to which an antidumping

use can be understood as an increase in a cooperative trade policy - i.e., increasing the tariff above

a trade agreement’s contractual level in order to manage import pressure so as to prevent itself

from permanently defecting from the agreement.

While a substantial literature examines a country’s use of antidumping policies in response to

2Many developing countries undertake binding commitments at the WTO that are significantly above the applied

tariff rates that they impose in practice, and they are able to make trade policy adjustments over time by simply

changing their applied rates. Thus we do not focus our empirical analysis on such countries here.
3Below we also appeal to extensions of this theoretical model found in Bagwell and Staiger (2003). To our

knowledge, the only attempt to test implications of the Bagwell and Staiger (1990) approach are Prusa and Skeath

(2002), which is much different that the exercise we undertake here, especially in that they do not look to formally

model the impact of terms of trade motives for antidumping use.
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macro-economic or industry-level economic fluctuations (e.g., Feinberg, 1989; Knetter and Prusa,

2003; Irwin, 2005; Crowley, 2008), ours is the first to examine the relationship among time-varying

trade policies, bilateral trade flows, micro trade elasticities, and characteristics of the importing

country’s domestic industries in a theoretical framework in which countries participate in a self-

enforcing trade agreement. The first question our formal econometric analysis addresses is to

determine whether US use of AD policy can be characterized as a cooperative tariff increase in the

face of import volume surges, as a response to domestic economic or political concerns or whether

US use of antidumping policy combines elements of both.

In the second part of our analysis, we turn to examine the functioning of the WTO trade

agreement. In particular, suppose under the WTO regime that the use of antidumping policy is

consistent with a cooperative increase in import protection to prevent defection from the agreement.

Alternatively, suppose US antidumping policy appears to be in conflict with some of the key features

of a cooperative agreement? How should and do affected trading partners respond to US imposition

of new AD?

An initial glance at the data of WTO trading partner’s response to US imposition of new AD

suggests that trading partners certainly do not always view US use of AD as cooperative. Of the

less than 200 US AD measures imposed between 1995 and 2006, over 60 of them were formally

challenged for removal by trading partners at WTO dispute settlement (Bown, 2007).4 Therefore,

there is substantial variation across imposed US AD duties as to which AD measures trading

partners consider cooperative and which ones they do not.

The theory of Bagwell and Staiger (1990) implies that the response of WTO members to a

US antidumping duty will vary according to the variables that determine the potential terms-of-

trade gains to the US as well as the expected costs and benefits to trading partners of challenging

these measures. Suppose a WTO member views its own trade policy and that of the US as

cooperative policies in a self-enforcing trade agreement. In this model, the partner interprets a

US antidumping duty imposed in response to a positive trade volume shock as a temporary effort

4While challenging an imposed AD measure is quite a common subject for WTO trade disputes, the frequency of

challenges to US measures is an order of magnitude facing any other WTO member country.
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to mitigate the economic pressure to defect. Thus, the partner “accepts” the US policy because

the discounted present value of cooperation exceeds the discounted present value of challenging the

policy. In this vein, a new US antidumping duty that is justified by these terms-of-trade forces is

acceptable, whereas any new US antidumping duty that has little relation to terms-of-trade forces

(e.g. trade volume, trade elasticities) is unacceptable. The latter would simply be a deviation from

the agreement and, consequently, we would expect trading partners to be more likely to challenge

it for removal at the WTO.

More formally, in the second part of the paper we develop an empirically model to examine

foreign WTO challenges to US-imposed AD.

The rest of this paper then proceeds as follows. Section 2 presents a brief description of the

theoretical literature on AD formation, and in particular the insights from the Bagwell and Staiger

(1990, 2003) repeated game approaches to modeling such trade policy changes as a function of

export supply and import demand elasticities in the face of economic shocks and a terms-of-trade

motive. In section 3, we provide our empirical model on AD formation, and we discuss how we

apply the model to the case of antidumping use by the United States and the available data needed.

Section 4 presents our estimates of a relationship between these theory-driven variables and US

use of antidumping over the 1997-2006 period. In section 5 we take the analysis one step further

by examining whether WTO trading partners view US AD duties as acts of “cooperative” trade

policy adjustment or as defections from the trade agreement by estimating a model of challenges

to US AD at the WTO. Finally, section 6 concludes.

2 The Theoretical Literature on Antidumping Duty Formation

and the Terms of Trade

To what extent do countries use antidumping (AD) to support a self-enforcing trade agreement in

the face of unexpected import pressure? To what extent is the use of AD under such circumstances

acceptable to trading partners under a trade agreement?

Bagwell and Staiger (1990) proposed that trade policy interventions by countries facing unex-
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pected import surges could be understood within the framework of a dynamic repeated game in

which countries participate in a self-enforcing trade agreement. In their model, two countries play

a repeated game characterized by a terms-of-trade driven prisoner’s dilemma. These countries can

support a welfare-improving equilibrium of lower “cooperative” tariffs with the threat of infinite

reversion to the Nash equilibrium of the stage game. Bagwell and Staiger showed that the lowest

cooperative tariff that can be supported at any time fluctuates in response to unexpected changes

in import volumes. In response to a positive import volume shock, the lowest cooperative tariff

that can be supported rises. Because the importing country’s terms-of-trade gains from deviating

from the agreement are higher when import volumes are larger, it becomes infeasible to support

the tariff originally negotiated under the trade agreement. In these circumstances, the cooperative

tariff supported by the trade agreement rises for the duration of the import surge.

In developing an empirical model of US antidumping duty formation within the framework

of US participation in the WTO, we are guided by the predictions of the Bagwell and Staiger

model. According to equation (28) of Bagwell and Staiger (1990), the benefit of a tariff hike

is increasing in the size of the import volume shock and is decreasing in the export supply and

import demand elasticities. The model thus provides an explanation for intertemporal and cross-

sectional variation in trade policy changes by a member of the trade agreement. With regard to

intertemporal variation, a given sector may have low export supply and import demand elasticities,

but the model of self-enforcing trade agreements predicts that we should only observe increases in

the tariff when the volume of imports in that sector rises unexpectedly. Cross-sectionally, if two

sectors simultaneously experience unexpected import surges of the same size, the model predicts

that the tariff increase will be larger in the sector with less elastic export supply and import

demand. Furthermore, temporary increases in trade protection will be larger when import surges

are more “unusual.” Equations (19) and (20) of Bagwell and Staiger (1990) together imply that

the magnitude of the tariff increase is greater for sectors in which import surges are uncommon.

For import surges of the same size in two different sectors, the magnitude of the tariff increase will

be larger in the sector with the lower variance of imports.

To investigate whether countries use AD policy to capture potential terms-of-trade gains, we
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develop the following expression for changes in a country’s tariff from equations (19), (20), and

(28) of Bagwell and Staiger (1990). Because a tariff hike made according to the following expres-

sion would be considered a “cooperative” increase in a Bagwell and Staiger self-enforcing trade

agreement, we refer to the following as the “WTO cooperative trade policy rule”:

∆τikt = f
( 1

σMik(ηxk + ηmk)

[

Mikt − E(Mikt)
]

)

(1)

where ∆τikt is the change in the tariff against imports from i in industry k, σMik is the standard

deviation of imports from country i in industry k, ηxk is the elasticity of export supply facing the

importer in industry k, ηmk is the elasticity of import demand in industry k, Mikt is imports from

country i in industry k at time t, and E(Mikt) is the expected value of imports from country i in

industry k at time t.

To summarize the implications of Bagwell and Staiger (1990) for our approach, the incentive to

temporarily raise one’s tariff is higher if

1. imports are larger than expected,

2. the volatility (standard deviation) of imports is low,

3. the export supply elasticity is low, and

4. the import demand elasticity is low.

In applying this model to antidumping policy, we proceed in two steps. We first estimate

empirical models of (1) on a panel of US imports to determine if the US’s use of antidumping policy

is broadly consistent with the “WTO cooperative trade policy rule.” In section 3 we describe the

empirical model and the underlying data sources, and in section 4 we describe the results. Since

our results indicate evidence that US AD formation is often consistent with the “WTO cooperative

trade policy rule,” then the second step is to assess the response of WTO members to changes in

US trade policy.

Foreign challenges to US AD policy are potentially informative about how these tariff changes

are perceived by members of the WTO. In equilibrium, if US AD policy is always set under a “WTO
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cooperative trade policy rule,” we should never observe a challenge to US policy in the WTO dispute

settlement body. We begin by assuming that the empirical model of US AD policy is a “WTO

cooperative trade policy rule.” We then assess whether or not a specific observation of antidumping

policy is justified under the Bagwell and Staiger (1990) theory of self-enforcing trade agreements by

using the estimated empirical model of US AD policy to predict the likelihood that an antidumping

duty is imposed against country i industry k in year t. If the predicted probability that the US

will impose an antidumping duty for ikt is high, then we interpret the specific antidumping policy

against ikt as consistent with the “WTO cooperative trade policy rule.” We would not expect such

policies to be challenged at the WTO.

We then turn to the determinants of foreign challenges to US AD policy. We estimate a second

policy rule which we call “Foreign response to US antidumping policy” in section 5. This second rule

is a binary rule in which the US’s trading partners can either accept a US tariff increase passively

or challenge the US policy in the WTO’s dispute settlement body by filing a WTO dispute. The

foreign trading partner will challenge the US policy rule if the discounted present value of filing a

WTO dispute less the cost of filing the dispute is larger than the value of passively accepting the

tariff change. If the US’s trading partners view a US policy change as consistent with the “WTO

cooperative trade policy rule,” then we expect to observe the trading partner passively accepting

the policy change. If however, the trading partner views a US policy change as a non-cooperative

defection from the WTO agreement, then we expect the policy to be challenged at the WTO.

Appendix A provides a rough sketch of the stage game and brief descriptions of the value

functions of each player.

3 Empirical Model of Antidumping Duty Formation

In this section, we present our empirical models of US antidumping duty formation to determine

if the US is using antidumping policy in a manner intended to capture terms of trade gains as

hypothesized by Bagwell and Staiger (1990 and 2003).
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3.1 Empirical Models of Duty Formation

We estimate two different empirical models of antidumping duty formation against country i in

industry k in year t: (1) a binary model (probit) of whether or not an antidumping duty was

imposed by the US and (2) a censored regression (tobit) of the magnitude of the antidumping duty

imposed by the US.

In the binary model, the US government makes a decision of whether or not to impose an

antidumping duty according to a latent measure of the potential benefits to the US of imposing a

tariff against country i in industry k. The latent measure d∗ikt is unobserved, but takes the form

d∗ikt = β′xikt + εikt where i denotes the foreign country accused of dumping, k denotes the industry

in which dumping is alleged to occur, and t denotes the time period in which the complaint is

filed by the US industry. The variables included in xikt are a measure of the import growth into

the US from foreign country i in industry k in year t − 1, the standard deviation of imports from

country i in industry k over the sample period, the inverse export supply elasticity facing the US

in industry k, the inverse US import demand elasticity in industry k, the bilateral real exchange

rate between the US and country i at t− 1 (measured in foreign currency over US dollars) and, in

some specifications, characteristics of the US industry at time t − 1.

The US imposes an antidumping duty according to the rule:

dikt =















1 if d∗ikt > 0

0 if d∗ikt ≤ 0

(2)

Assuming εikt ∽ N(0, 1), then the likelihood is

L = Π
[

Φ(β′xikt)
]dikt

Π
[

1 − Φ(β′xikt)
]1−dikt

(3)

where Φ is the standard normal cdf.

Marginal effects derived from coefficient estimates obtained from maximizing the log of the

likelihood (3) are reported in table 2. Maximum likelihood estimates from the tobit model of the

magnitude of US antidumping duties are reported in table 4.
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3.2 Data used to estimate antidumping duty formation

We estimate the empirical model of US antidumping duty formation on a panel dataset constructed

from several primary data sources: (1) trade policy data for the US come from the Global An-

tidumping Database (Bown, 2007), (2) US bilateral imports at the industry-level come from the

US International Trade Commission’s DataWeb, (3) industry-level foreign export supply elasticities

facing the US come from Broda, Limão, and Weinstein (2008), (4) industry-level US import de-

mand elasticities come from Broda, Greenfield, and Weinstein (2006), (5) variables describing the

characteristics of US domestic industries come from the US Census Bureau, and finally, (6) annual

bilateral real exchange rates in foreign currency per US dollar come from the USDA Economic

Research Service. Summary statistics for all variables in the dataset are reported in table 1.

The ikt panel includes 49 countries denoted i, 283 NAICS2002 manufacturing industries at 5

or 6 digits of aggregation, depending upon availability,5 for the years 1997 through 2006.

The US trade policy datasets in the Global Antidumping Database provide detailed informa-

tion on the date a petition was filed, the identity of the country accused of dumping, tariff line

information on the products involved, the outcome of the investigation and the magnitude of any

final antidumping duty imposed by the US against country i. All tariff-line level (HS10 or HS8

digit) trade policy data was concorded to 238 NAICS2002 5 and 6 digit US industries to merge into

the ikt, country-industry-year panel.

Industry-level foreign export supply elasticities facing the US at the 4 digit HS level were

concorded to 2002NAICS 5 and 6 digit industries. Because multiple 4 digit HS products map into

each NAICS industry, we record the minimum, median, and maximum HS4 digit export supply

elasticity that maps into each NAICS industry and check the robustness of our results to the range

of products produced by each industry. Similarly, import demand elasticities at the 3 digit HS level

were concorded to NAICS industries with the minimum, median and maximum elasticity in each

5Data on US manufacturing industries is available at the 5 digit level over the entire sample period. For some

larger 5 digit industries, data is also available at the 6 digit level over the entire sample period. When the more

disaggregated 6 digit industry data was available for all 6 digit industries within a 5 digit industry, we replaced the

more aggregated 5 digit industry data with the less aggregated 6 digit industry data.
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industry recorded to check the robustness of any results.

The WTO’s Agreement on Antidumping specifies empirical criteria that must be satisfied in

order for a country to impose an antidumping duty. We included two measures of domestic indus-

try health to capture the WTO’s injury criteria - the growth of US industry employment and the

ratio of inventories to shipments. Other industry characteristics are thought to affect an industry’s

propensity to file and may or may not affect the government’s decisions to impose an antidumping

duty. Because a free-rider problem must be overcome in filing an petition on behalf of the indus-

try, more concentrated industries are thought to have a higher propensity to seek antidumping

protection. Thus, we include both the 4 firm concentration ratio (the shipments of the 4 largest

shippers relative to total industry shipments) and the Herfindahl index of industry concentration.

Further, we include a measure of industry size, total employment, because large industries may

be better able to assume the large legal fixed cost of filing a petition. Similarly, we include total

production employment as a measure of an industry’s political importance. The vertical structure

of an industry may matter; industries that are further downstream may file more petitions because

they are more sensitive to industry price changes. We proxy for the vertical structure of an industry

with the value-added to output ratio. Because the current values of industry specific variables and

the choice of whether to petition for protection may be endogenous, we use lagged values of these

variables in estimating the model.

4 Empirical results on antidumping duty formation

The empirical results reported in tables 2-4 suggest that that US imposes antidumping duties in a

manner often consistent with the theoretical model of Bagwell and Staiger (1990). Table 2 reports

that US antidumping duties are more likely to be imposed when past import growth has been

strong, when import growth is less variable, and when the elasticity of demand for imports is low.

In table 4 our estimates show that the magnitude of antidumping duties imposed by the US are

increasing in lagged import growth and decreasing in the volatility of imports and in the import

demand elasticity.
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Table 2 presents estimates of the binary model of the US government’s decision to impose a

final antidumping measure against country i in industry k in year t. Estimates are presented as

marginal effects in which a one-unit increase in a variable is associated with an incremental increase

in the probability that the US will impose an antidumping duty.

Column 1 presents results for the basic specification of the model. A one-unit increase in the

growth of bilateral imports from country i in industry k in the year before an antidumping petition

is filed is associated with an increase in the probability of an antidumping measure of 0.04%.

This positive relationship between imports and antidumping duties is consistent with the terms of

trade theory that hypothesizes that the benefit of raising a tariff to exploit terms-of-trade gains is

increasing in the size of the import surge. Proceding down column 1, we find that antidumping

duties are less likely when import flows are highly volatile. A one-unit increase in the standard

deviation of imports from country i in sector k is associated with a fall in the probability of an

antidumping measure of 0.18%. Turning to the elasticity of export supply, contrary to the theory

of optimal tariffs, we find that the likelihood of imposing a tariff in industry k is decreasing in

the inverse of the median export supply elasticity in industry k. As export supply becomes more

elastic, the US becomes more likely to impose an antidumping duty. Finally, in support of the

theory of optimal tariffs, we find that the US government is more likely to impose an antidumping

duty in a sector in which the median import demand elasticity is low.

Column 2 presents estimates from a model which uses alternative measures of the inverse

export supply and import demand elasticities. Because a wide range of products are produced

by each NAICS industry, several elasticity estimates are available for each US industry. In this

specification, we use the minimum (least elastic) estimate of the export supply and of the import

demand elasticities to check the robustness of our main result in column 1. We find that the results

regarding the export supply elasticity are highly sensitive to which measure is used. When we

substitute the inverse of the minimum export supply elasticity for the inverse of the median export

supply elasticity, the sign on the marginal effect changes; the estimated marginal effect is now

consistent with the theory of Bagwell and Staiger (1990). Taking the results from columns 1 and

2 together, it is difficult to conclude what role the export supply elasticity plays in the imposition
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of US antidumping duties. Antidumping cases frequently target only a subset of countries that

export a particular product to the US (see Crowley, 2008) or a subset of products of an industry.

Unfortunately, the estimated elasticities of export supply from Broda, Limao, and Weinstein are

averaged across both multiple products and all sources of a product to the US market. This lack

of precision in the key variable of interest may be muddying our results. One possible explanation

for these puzzling results could be that the US government imposes antidumping duties against

the individual countries with the least elastic export supply or the products with the least elastic

export supplies, but this is not captured by the average export supply elasticity across countries

and products. The signs of all other variables in column 2 are consistent with column 1.

Specification 3 adds additional industry controls to the basic specification in column (1). Previ-

ous studies (Staiger and Wolak, 1994; Crowley, 2008) have found that domestic industry character-

istics are important determinants of antidumping activity. We find that antidumping impositions

are more likely in more concentrated industries6 and larger industries. Results for all other variables

are robust to the inclusion of these additional controls.

In column 4, we substitute the industry’s level of production employment for the industry’s

level of total employment while keeping the industry concentration ratio. Because a high number of

production workers may be associated with greater political power, one might expect this measure

to be a more important determinant of trade protection than overall employment, but the two

measures have similar positive effects on the likelihood of an antidumping measure.

Column 5 adds two additional industry characteristics to the specification in column 3 - the

value-added to output ratio and the inventories to shipments ratio. Consistent with the findings of

Crowley (2008) and Staiger and Wolak (1994), a higher value-added to output ratio is associated

with a lower likelihood of receiving an antidumping duty. A high level of inventories to output in the

period before an antidumping duty is filed is also associated with a higher probability of protection.

This is consistent with the WTO legal criterion regarding injury to the domestic industry; rising

inventory levels are often used by government agencies as a proxy for injury. Again, other coefficient

6These results are robust to the use of a Herfindahl index of industry concentration in lieu of the four firm

concentration ratio.
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estimates are robust with regard to these additional control variables.

Finally, specification 6 uses an alternative measure of the import surge facing the US. Previous

studies on antidumping in the US (Staiger and Wolak, 1994; Crowley, 2008) have found that the

lagged import penetration ratio (imports from country i industry k divided by domestic output of

industry k) is a good predictor of antidumping activity. Substituting lagged import penetration

by country i in industry k for lagged bilateral import growth, we find that the likelihood that an

antidumping duty will be imposed is increasing in import penetration.

Table 3 quantifies the key results of table 2 in terms of their economic significance. In table

3, we report the predicted probability that the US will impose an antidumping duty in response

to a one standard deviation increase in each of the explanatory variables. We begin by observing

that antidumping duties are rarely used. The last two rows of table 3 present statistics on the

infrequent use of antidumping duties in the estimation sample for each specification. The last

row reports the number of observations in the estimation sample while the second to last row

reports the probability of an antidumping duty being imposed in that sample. For the sample

in specification (1), antidumping duties were imposed against only seventeen hundredths of one

percent of country-industry-year observations.

How would a change in the magnitude of an explanatory variable affect the probability of a

duty being imposed? Beginning with specification (1), a one standard deviation increase in the

growth of lagged bilateral imports would increase the probability of an antidumping duty slightly,

from 17 hundredths of a percent to 21 hundredths. Recall that Bagwell and Staiger predict that

eruptions of trade protection are less likely in industries with more volatile imports. Consistent

with the Bagwell and Staiger theory, a one standard deviation increase in the volatility of imports

is associated very low probability of an antidumping duty of only 4 hundredths of one percent.

As discussed earlier, the results regarding the elasticity of export supply are highly sensitive to

our choice of measure. A one standard deviation increase in the inverse of the median elasticity of

export supply is associated with a reduction in the probability of protection to 13 hundredths of

one percent, while in column 2, a one standard deviation increase in the inverse minimum elasticity

of export supply increases the probability of an antidumping duty to 0.2%. Finally, in accordance
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with the terms-of-trade theory of tariff-setting, we observe that a one standard deviation increase in

the inverse of the US import demand elasticity increases the likelihood of an antidumping measure

to 0.2%.

Proceeding across columns (2) through (6), results are quantitatively similar to those in column

(1). Interestingly, the variables that are predicted by Bagwell and Staiger (1990) to be important

determinants of cooperative tariff increases - import growth, import volatility and trade elasticities

all have roughly the same quantitative importance as the variables traditionally considered to

be important determinants of antidumping activity - industry concentration, employment, and

inventory levels.

Finally, in table 4 we present some evidence that the terms of trade appear to influence the US

government when it determines the magnitude of an antidumping duty. We find, consistent with

the Bagwell and Staiger model, that the size of duties imposed by the US government are increasing

in the lagged growth of imports, decreasing in the volatility of import growth, and increasing in

the inverse of the import demand elasticity. As in the binomial model of antidumping imposition,

the results with respect to the inverse elasticity of export supply are highly sensitive to the exact

specification of this variable.

Turning to the estimates in table 4, we find that the same variables that are good predictors

in the binary model of antidumping imposition are good predictors of the magnitudes of these

duties. Beginning with column (1), the marginal effect of a one-unit increase in the lagged growth

of imports is an increase in the magnitude of the duty of 1.48%. Quantifying this in terms of

standard deviations, a one standard deviation increase in the lagged growth of imports increases

the magnitude of the antidumping duty by 1.42%. Continuing down column (1), a one standard

deviation fall in the volatility of import growth is associated with a reduction in the antidumping

duty of 4.45%. In contrast to the predictions of Bagwell and Staiger, but consistent with our results

in table 2, an increase in the inverse elasticity of export supply is associated with a reduction in the

antidumping duty. However, as in table 2, this result is reversed in column (2) when the inverse

of the minimum elasticity of export supply is substituted for the inverse of the median elasticity of

export supply in an industry. Finally, a one standard deviation increase in the inverse elasticity of
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import demand is associated with a increase in the antidumping duty of 1.46%.

Specifications (2)-(6) indicate that the basic results are robust to the choice of the measure

of bilateral import growth and to the inclusion of explanatory variables on domestic industry

characteristics.

Lastly, in specification (1), a real appreciation of the US dollar is associated with a higher

antidumping duty. Quantitatively, a one standard deviation increase in the variable increases the

magnitude of the antidumping duty by 1.14%. This estimate is in line with previous work by

Knetter and Prusa (2003), Feinberg (2005), Jallab, Sandretto, and Gbakou (2006), and Crowley

(2008) all of whom find that the probability of an antidumping duty is higher when the real dollar

appreciates.

In summary, a large literature has explored the determinants of antidumping protection. This

paper is the first to examine if antidumping duties can be viewed as cooperative tariff increases

that support a self-enforcing trade agreement subject to unexpected import surges. We find that

in the US, antidumping duties are more likely, and the magnitude of the duties imposed are larger,

when the lagged import growth is stronger, when the volatility of imports is lower, and when the

import demand is more inelastic. However, in contrast to terms-of-trade theory, the basic model

predicts that antidumping duties are more likely and duties are larger when export supply is more

elastic. As this result is not robust across different measures of the export supply elasticity, it is

difficult to interpret.

A trading partner of the US could reasonably interpret US temporary trade restrictions under

the antidumping statute on average as following a “WTO cooperative trade policy rule” similar

to that proposed in Bagwell and Staiger (1990). However, because the estimated US antidumping

policy rule has inconsistent results regarding the elasticity of export supply, a trading partner could

conceivably view US policy as a defection from the WTO agreement. This raises the question: how

do the US’s trading partners respond to changes in US trade policy? Do they quietly tolerate these

temporary changes in trade policy as part of a self-enforcing agreement, or do they view these

changes as defections from the agreement that must be legally challenged in the WTO dispute-

settlement forum? We investigate these questions next.
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5 Foreign Challenges to AD formation - WTO Dispute Settlement

and AD Retaliation

5.1 Estimating an empirical model of WTO dispute settlement

The results of the last section indicate preliminary evidence consistent with elements of both the

literature on the political-economic and WTO-rules based (i.e., “injury”) motives for U.S. use

of antidumping as well the Bagwell and Staiger (1990, 2003) theory of cooperative trade policy

changes. Part of the motive for countries to use antidumping trade policy can be interpreted as

a cooperative increase in import barriers, while other elements are better explained as a political

response to domestic industry demands for new import protection.

This section extends the analysis of interpreting government use of antidumping policy as part

of a cooperative, repeated game. Here we exploit data on ex post challenges to newly imposed

antidumping measures through WTO dispute settlement in an attempt to better understand when

trading partners view such antidumping use as “cooperative.” This exercise is motivated by a

separate, and thus far unaddressed phenomenon in the data, which is that many of these newly

imposed antidumping measures are subsequently challenged by trading partners via WTO dispute

filings that ultimately seek their removal. Between 1995 and 2006, for example, at least ten different

WTO members challenged nearly 60 out of the roughly 200 different US antidumping measures

imposed.

When viewed from the perspective of Bagwell and Staiger (1990, 2003), one explanation for the

WTO disputes is that certain US antidumping actions were not viewed by the trading partner as a

cooperative increase in the import-restricting policy. Instead, the dispute arises because the trading

partner found that the US antidumping policy was an act of “defection” from the overall agreement

that thus merits a retaliatory response. In this case, the trading partner seeks WTO authorization

to retaliate against the US “defection.” Using the model predictions of the last section on the

estimated “WTO cooperative tariff increase rule,” we assess whether US AD measures associated

with a higher or lower predicted probability of an AD imposition are likely to face WTO challenges.
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To examine this question empirically, we estimate determinants of a model of the foreign ex-

porter’s choice of whether to challenge a US-imposed antidumping duty through a formal dispute

at the WTO.7 As a preliminary exercise, we estimate a binomial probit model on a sample of 109

US antidumping duties imposed against WTO members between 1997-2003.8 While we describe

the full range of explanatory and control variables as we run through the model estimates below,

here it is important to highlight one important feature of the data used for this portion of the

estimation. The data in this empirical exercise is more disaggregated relative to what we have used

thus far. For example, while the last section focused on antidumping policy formation at the 5 or

6-digit industry level k, most of the variables in this section will be defined at the level of the 6-digit

Harmonized System (HS) product h that is typically at issue in an antidumping investigation. The

product h 6-digit HS data for foreign exports is taken from Comtrade. The data on the US use of

antidumping as well as WTO challenges and foreign use of antidumping is again taken from the

Global Antidumping Database (Bown, 2007). Note that table 5 presents summary statistics of the

variables used in the estimation.

Table 6 presents the estimates of marginal effects of the binomial probit model in which the

dependent variable takes on a value of one if the exporter i issues a formal legal challenge at the

WTO to the US antidumping duty imposed against country i’s exports of product h and is zero

otherwise.

Columns (1) and (3) of table 6 present our simplest specifications that focus solely on the

predicted probability of a US antidumping measure, where this determinant is generated from the

model presented in the last section. Column (1) relies on the predicted value of specification (5)

from table 2, whereas column (2) relies on the predicted value of specification (4) of table 2. While it

is not always statistically significant, the positive marginal effect estimates suggest that, conditional

7We build in part from the estimation exercise undertaken in Bown (2005). By foreign exporter, of course, we

refer to the combined ability of the exporting industry and its government to coordinate the mounting a formal WTO

dispute legal challenge since only governments have standing in WTO disputes.
8This results are necessarily preliminary given a number of factors. First, we are in the midst of expanding the

underlying sample of data on AD and DSU-related activity to cover the 2004-2006 period as well. Second, in the

next stage of revisions we attempt to jointly estimate the “WTO cooperative tariff increase rule” and the “Foreign

Response to US antidumping policy” rule to allow for feedback at both stages.
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on U.S. antidumping duties being imposed, foreign trading partners are more likely to challenge

those duties that are better predicted from the first-stage co-variates on political-economic, WTO-

rules based, and cooperative trade policy determinants.

The positive sign of the marginal effects estimates remains positive, even in specifications (2)

and (4) in which we add in a number of other explanatory variables that the earlier literature

has indicated are potentially significant determinants of which U.S. antidumping measures are

challenged through WTO dispute settlement. The sign on the estimates on these other variables

are consistent with the underlying theory, although their marginal impact is not always statistically

different from zero, depending on the underlying subsample of data in use. First is the exporting

country’s capacity to impose retaliatory trade restrictions against the US at WTO, as measured

by the log of the value of total US exports sent to the foreign country.9 The sign is positive as

expected, and is consistent with much prior evidence from other samples of data stemming from

different trade policy decisions (e.g., Bown 2004a,b) that finds that foreign retaliation capacity

matters. While the WTO is a rules-based organization, a necessary condition for one trading

partner to enforce another’s WTO commitments - e.g., in this case remove or revise a US imposed

antidumping measure that is inconsistent with WTO rules - is that the country has the capacity to

retaliate by threatening new import restrictions against US exporting industries. One important

theory motivating this empirical regularity stems from the underlying interpretation of the WTO’s

guiding principle of reciprocity provided by Bagwell and Staiger (1999).

The second and third variables introduced into specifications (2) and (4) of table 6 control

for the expected costs and benefits to foreign exporters of product h adversely affected by the US

antidumping policy that would be associated with a potential dispute. As motivation, here we draw

from the theory of Maggi and Staiger’s (2008) model of WTO dispute settlement. One prediction

that comes out of their model is that when the costs of a dispute fall disproportionately on the

exporter relative to the importer, the importer will be more likely to engage opportunistically in

the first place by imposing a WTO-inconsistent measures that will lead to a dispute. In our cross-

9The qualitative pattern to the results in the table hold when we substitute share of total US exports sent to the

foreign country in for the log value of US exports.
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sectional empirical analysis with a common importer, it is reasonable to assume that the litigation

cost to the US to defending a challenge is similar across all AD measures it has imposed. Therefore,

one implication of this theory for our empirical analysis across a cross-section of heterogeneous

exporters is that exporter litigation costs are high, and thus in equilibrium WTO disputes will only

arise in instances in which the benefits to the exporter from successful resolution to a dispute (i.e.,

the opportunity cost of failing to litigate at the WTO) are high.

In our empirical model, we use two different variables to capture for the opportunity costs to

the exporter for failing to initiate a dispute, both of which show up in specifications (2) and (4)

with the expected sign. Each variable is derived from data on the underlying foreign exports of

the product h that is the target of the US antidumping measure. The first variable is simply the

value of lost access to the US export market in product h due to the antidumping restriction.10

The larger (more negative) the loss of US market access to the foreign exporter, the higher the

opportunity cost of not litigating, and the more likely the exporter will overcome the fixed cost of

filing a WTO dispute and initiate a challenge.

The opportunity cost to the exporter for failing to litigate may also involve a second channel that

we refer to as the “terms of trade spillover” to third markets. We therefore include an additional

variable to address the concern that the US antidumping measure can also negatively impact the

exporters’ profits associated with sales of product h to third markets. This negative impact can

occur via at least two avenues. The first avenue is simply through the negative terms-of-trade

externality - i.e., for an unchanged level of import demand in the rest of the world (ROW) for

product h, a shift in foreign’s export supply toward this market (due to sales shut out of the US

market caused by the US AD) will reduce the exporter’s terms-of-trade in those markets as well,

through a “trade deflection” result (Bown and Crowley, 2006, 2007). A second and reinforcing

avenue may be through the same ROW engaging in policy learning. Because WTO rules mandate

that the US must notify to the world (via the WTO) a new imposition of AD, a new US AD in

product h reduces the fixed cost to the government in ROW of collecting information necessary to

10Specifically we measure this as the log of absolute value of difference between AD-affected product exports of h

to US between t + 1 and t − 1, where t is the year of the US imposed AD.
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ultimately impose its own new import restriction on product h from foreign.11

The positive estimate of the “terms of trade spillover” variable from specifications (2) and (4)

in table 6 is consistent with both avenues. The larger is the foreign exporter’s affected product

h exports to ROW as a share of its total exports of h, the more likely is the foreign exporter to

challenge the US antidumping measure on h at the WTO.

There are two other control variables in specifications (2) and (4) worth mentioning. First is

a variable measured as the size of the US antidumping duty. It is important to recognize that

many legal rulings in DSU cases that involve challenges to AD may mandate that the AD-imposing

country (in this case, the US) go back and re-do a certain element of its investigation procedure

to make the AD measure WTO consistent. Therefore, foreign exporters may be more likely to

challenge low US antidumping duties in the hope that a WTO ruling for recalculation of the size

of the dumping margin will lead to a new duty which is below the de minimus threshold in which

case there is an additional effect - not only is the size of AD reduced but it has to be removed.

The evidence of the negative sign on the marginal effect for this variable is consistent with this

theory. Second, we also include a variable defined to take on a value of one in the instances in

which the exporting country government imposed an AD measure on US exporters in the same

4-digit industry k within the prior three years. Inclusion of this variable forces us to drop all such

observations because they all resulted in the exporter failing to challenge the US AD measure at

the WTO and are thus perfect predictors of no dispute. This result is also consistent with a theory

that part of the US use of antidumping is driven by its own retaliatory concerns in industries in

which it has been the recent target of foreign antidumping abroad.

6 Conclusion

This paper empirically examines how governments make trade policy adjustments under a self-

enforcing trade agreement in the presence of economic shocks. Using data on US antidumping

11Maggi (1999) explores alternative implications of the WTO performing an information dissemination role as a

multilateral institution.
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(AD) policy formation between 1997-2006, we find that US antidumping policy is often consistent

with the “WTO cooperative trade policy rule” predicted by Bagwell and Staiger (1990).

Furthermore, we empirically investigate determinants of which of these US AD actions are

formally challenged by trading partners for removal under WTO dispute settlement. After con-

trolling for factors such as a trading partner’s expected cost and benefit to litigation at the WTO

as well as its retaliation capacity, we find that trading partners do not view all US antidumping

duties as “cooperative” tariff increases. In many instances, US antidumping actions are treated as

non-cooperative defections from the WTO agreement.
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Table 1: Summary Statistics: US Antidumping Duty Formation

Variable
Mean

Standard

Deviation
Minimum Maximum

Dependent Variables

AD imposed by the US against country i industry k in year t(=1) or not 0.002 0.040 0.000 1.000

Ln(1 + AD duty) against country i industry k in year t 3.738 1.224 1.224 5.952

Explanatory Variables

Measures of bilateral import growth

          Growth of imports_ikt-1 0.102 0.943 -9.518 8.610

          Import penetration_ ikt-1 0.009 0.065 0.000 6.171

Std. deviation of import growth_ik 0.795 0.733 0.000 7.057

Trade elasticities

          Ln(1/Export supply elasticity_k) 0.840 2.149 -4.564 7.134

          Ln(1/Import demand elasticity_k) -0.880 0.669 -3.220 -0.138

          Ln(1/Min. export supply elasticity_k) 3.097 2.765 -3.012 7.134

          Ln(1/Min. import demand elasticity_k) -0.576 0.551 -3.220 -0.138

Ln (Real Exchange Rate)_it!1 2.001 2.611 -0.228 10.587

Domestic Industry Variables

          Ln(Four firm concentration ratio)_k 3.479 0.609 1.629 4.549

          Ln(US employment_kt-1) 10.380 0.972 7.129 13.542

          Ln(US production employment_kt-1) 10.006 0.988 6.215 13.226

          Value-added/Shipments_kt-1 0.512 0.119 0.119 0.898

           Inventories/Shipments_kt-1 0.129 0.063 0.018 0.671

Notes: 100951 observations of country i exporting goods in industry k to the US between 1997 and 2006.
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Table 2: US Antidumping Duty Imposition: Marginal Effects from a Binary Model

Basic

specification

Substitute

alternative

elasticity

measures

Add industry 

size and 

concentration

to (1)

Substitute

political

strength for 

size

Add more 

industry

characteristics

Substitute

import

penetration

(1) (2) (3) (4) (5) (6)

Measures of bilateral import growth

     Growth of imports_ikt-1 0.0004** 0.0004** 0.0003** 0.0003** 0.0003**

(0.0002) (0.0002) (0.0001) (0.0001) (0.0001)

     Import penetration_ ikt-1 0.0007***

(0.0002)

Std. deviation of import growth_ik -0.0018*** -0.0018*** -0.0013*** -0.0013*** -0.0012*** -0.0009***

(0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0002)

Trade elasticities

     Ln(1/Export supply elasticity_k) -0.0002*** -0.0002*** -0.0002*** -0.0002*** -0.0001***

(0.0001) (0.0000) (0.0000) (0.0000) (0.0000)

     Ln(1/Import demand elasticity_k) 0.0005** 0.0005*** 0.0005*** 0.0005*** 0.0004***

(0.0002) (0.0002) (0.0002) (0.0002) (0.0001)

     Ln(1/Min. exp. supply elasticity_k) 0.0001***

(0.0000)

     Ln(1/Min. imp. demand elasticity_k) 0.0005**

(0.0002)

Ln (Real Exchange Rate)_it!1 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001***

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

Domestic Industry Variables

     Ln(Four firm concentration ratio)_k 0.0003*** 0.0003*** 0.0002* 0.0002**

(0.0001) (0.0001) (0.0001) (0.0001)

     Ln(US employment_kt-1) 0.0006*** 0.0006*** 0.0006***

(0.0001) (0.0001) (0.0001)

     Ln(US production employment_kt-1) 0.0007***

(0.0001)

     Value-added/Shipments_kt-1 -0.0027*** -0.0022***

(0.0006) (0.0005)

       Inventories/Shipments_kt-1 0.0031*** 0.0029***

(0.0006) (0.0006)

Number of Observations 82412 82412 82082 81994 82014 100951

Log!likelihood -975.181 -977.922 -943.837 -939.838 -929.941 -1041.241

Notes: Huber-White robust std errors in parentheses with ***,**, and * indicating statistical significance at the 1%, 5% and 10%

levels.
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Table 3: Predicted Probability of a US AD duty for a One S.D. Increase in...

Basic

specification

Substitute

alternative

elasticity

measures

Add industry 

size and 

concentration

to (1)

Substitute

political

strength for 

size

Add more 

industry

characteristics

Substitute

import

penetration

(1) (2) (3) (4) (5) (6)

Measures of bilateral import growth

     Growth of imports_ikt!1 0.0021 0.0021 0.0020 0.0020 0.002

     Import penetration_ikt!1 0.0023

Std. Dev. of import growth_ik 0.0004 0.0004 0.0008 0.0008 0.0008 0.0009

Trade elasticities

     Ln( inverse export supply elasticity_k) 0.0013 0.0013 0.0013 0.0013 0.0014

     Ln( inverse import demand elasticity_k) 0.0020 0.0020 0.0020 0.0020 0.0019

     Ln(Min. inverse export supply elasticity_k) 0.0020

     Ln(Min. inverse import demand elasticity_k) 0.0020

Domestic Industry Characteristics

     Ln(4 firm concentration ratio_k) 0.0019 0.0019 0.0018 0.0017

     Ln(Total employment_kt!1) 0.0023 0.0023 0.0022

     Ln(Production employment_kt!1) 0.0023

     Value!added/Shipments_kt!1 0.0014 0.0013

     Inventories/Shipments_kt!1 0.0019 0.0018

Prob of a US antidumping duty in estimation sample 0.0017 0.0017 0.0017 0.0017 0.0017 0.0016

Number of Observations in estimation sample 82412 82412 82082 82082 81994 100951
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Table 4: U.S. Antidumping Duties: Marginal Effects from a Tobit Model

Basic

specification

Substitute

alternative

elasticity

measures

Add industry 

size and 

concentration

to (1)

Substitute

political

strength for 

size

Add more 

industry

characteristics

Substitute

import

penetration

(1) (2) (3) (4) (5) (6)

Measures of bilateral import growth

     Growth of imports_ikt-1 1.4984** 1.4389** 1.3732** 1.3902** 1.4391**

(0.6298) (0.6237) (0.6235) (0.6242) (0.6276)

     Import penetration_ ikt-1 4.2410***

(1.4876)

Std. deviation of import growth_ik -6.7371*** -6.3047*** -5.9196*** -5.8787*** -6.1690*** -5.5054***

(1.1663) (1.1331) (1.1205) (1.1209) (1.1454) (0.9488)

Trade elasticities

     Ln(1/Export supply elasticity_k) -0.8713*** -0.9104*** -0.8555*** -0.7330*** -0.8435***

(0.2123) (0.2153) (0.2154) (0.2214) (0.2103)

     Ln(1/Import demand elasticity_k) 2.2020*** 2.3395*** 2.4528*** 2.6414*** 2.6752***

(0.7087) (0.7002) (0.6981) (0.7204) (0.6686)

     Ln(1/Min. export supply elasticity_k) 1.6482*

(0.8686)

     Ln(1/Min. import demand elasticity_k) 0.5877***

(0.1352)

Ln (Real Exchange Rate)_it!1 0.4480*** 0.4525*** 0.4086*** 0.4003*** 0.4153*** 0.4088***

(0.1243) (0.1239) (0.1241) (0.1239) (0.1241) (0.1131)

Domestic Industry Variables

     Ln(Four firm concentration ratio)_k 1.1477* 1.3978** 0.8693 1.1496*

(0.6218) (0.6337) (0.6451) (0.5954)

     Ln(US employment_kt-1) 2.7829*** 2.9389*** 3.3568***

(0.4504) (0.4722) (0.4534)

     Ln(US production employment_kt-1) 2.9285***

(0.4563)

     Value-added/Shipments_kt-1 -14.0056*** -13.6022***

(3.4415) (3.1752)

     Inventories/Shipments_kt-1 15.0232*** 17.2244***

(4.5897) (4.0597)

Number of Observations 82412 82412 82082 81994 82014 100951

Log!likelihood -1265.123 -1265.953 -1236.683 -1233.35 -1223.399 -1373.402

Notes: Huber-White robust std errors in parentheses with ***,**, and * indicating statistical significance at the 1%, 5% and 10%

levels.
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Table 5: Summary Statistics: Foreign Response to US AD

Mean
Standard

Deviation
Minimum Maximum

Dependent Variables

WTO dispute (= 1) or not 0.220 0.416 0.000 1.000

Explanatory Variables

Likelihood of AD measure : 0.008 0.006 0.000 0.024

log(1 + Predicted probability of AD)

DSU retaliation capacity: log level of total US export send to 16.836 1.474 13.400 18.890

potential respondent in t-1

Lost market access: log of absolute value of differece between 14.205 0.566 10.219 14.418

AD-affected product exports of i to US between t+1 and t-1

Terms!of!trade spillover: log share of potential respondent's total 0.411 0.234 0.000 0.684

US-affected product exports i send to ROW

Antidumping duty: log(1 + US imposed AD duty on i) 3.436 1.069 1.335 5.952

Notes: 109 observations of US Antidumping Duties imposed between 1998 and 2005 against WTO members. 

Scaled so that -$1.6 billion equals zero
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Table 6: Foreign’s Binomial Probit Model Response to US AD: Marginal Effects Estimates of Filing

a WTO Dispute

(1) (2) (3) (4)

Likelihood of AD measure : 14.468** 16.737* 5.992 10.553

log(1 + Predicted probability of AD) (5.864) (9.164) (8.438) (16.409)

DSU retaliation capacity: log level of total US exports sent to 0.117** 0.100

potential respondent in t!1 (0.046) (0.078)

Lost market access: log of absolute value of difference between !2.472 !8.438*

AD!affected product exports of h  to US between t + 1 and t ! 1 (2.608) (4.382)

Terms!of!trade spillover: log share of potential respondent's total 0.905 2.334*

US!affected product exports h  sent to ROW (0.723) (1.377)

Antidumping duty: log of 1 + US imposed AD duty on h !0.141** !0.310**

(0.071) (0.125)

Observations: number of potentially challengable definitive AD 109 93 93 77

measures imposed against WTO members

Log pseudolikelihood !54.893 !20.421 !42.541 !11.735

Pseudo R^2 0.045 0.553 0.004 0.605

Dependent Variable = 1 if exporting country target 

of US antidumping formally challenges through a 

WTO dispute

Notes: Marginal effects evaluated at the means of the data. Heteroskedasiticity!consistent standard errors in parentheses. Also 

estimated with a constant term which is suppressed. Superscripts  ***,**, and * indicates statistical significance at the 1%, 5% and 

10% levels. Specifications (2) and (4) drop all observations in which the exporting country government imposed an AD measure on 

U.S. exporters in the same 4!digit industry within the prior three years.
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Appendix A: Outline of the dynamic game

In section 2 we described the Bagwell and Staiger (1990) model of self-enforcing trade agreements

in which an equilibrium of low tariffs can be supported by the threat of infinite Nash reversion.

Here, we provide a rough sketch of the stage game played by countries i and j.

The action space for country i playing a game with j is:

τijt =































ADijt = 1

WTOijt = 1

0

(4)

where ADijt = 1 is a binary decision by country i to impose a tariff, WTOijt is a binary decision

by country i to file a dispute against j, and a choice 0 is a choice to not impose an antidumping

duty and not to file a WTO dispute.

The welfare function for each player i is given by:

Vijt(τijt, τjit|xijt) = Ω(τijt, τjit|xijt) + Vijt+1(τijt+1, τjit+1|xijt+1) (5)

where the value function at time t consists of a static gain from defection (the Ω function) and a

continuation value Vijt+1. The state variable xijt includes the long run import demand and export

supply elasticities, the variance of imports, the growth rate of imports and characteristics of the

domestic industry.

The payoff functions are listed in simple way on the game tree in figure 1. In estimating our

empirical model of “Foreign responses to US AD,” we estimate a reduced form of country j’s

decision to respond to a US antidumping duty in which we exploit variation across countries j in

the expected value and the cost of bringing a WTO dispute.
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Figure 1: Stage game tree in period t

Country i

Country j

Country j

ADijt=0

ADijt=1

Vijt(I’s tariff|xijt)

Vjit(I’s tariff|xjit)
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Vjit(trade war|xjit)

WTO DSB

ADjit& WTOjit=0

ADjit=1

WTOjit=1

Vijt(free trade|xijt)

Vjit(free trade|xjit)

Country i’s continues...

ADjit=0
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Vijt(I’s tariff|xijt) - Cijt(DSB)
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Vijt(free trade|xijt) - Cijt(DSB)

Vjit(free trade|xjit) - Cjit(DSB)

keep ADijt=1

remove ADijt=1



Appendix Table A: Robustness of Table 2 Results

Basic

specification

Substitute

alternative

elasticity

measures

Add industry 

size and 

concentration

to (1)

Substitute

political

strength for 

size

Add more 

industry

characteristics

Substitute

import

penetration

(1) (2) (3) (4) (5) (6)

Measures of bilateral import growth

     Growth of imports_ikt-1 0.0004** 0.0004** 0.0003** 0.0003** 0.0003**

(0.0002) (0.0002) (0.0001) (0.0001) (0.0001)

     Import penetration_ ikt-1 0.0006***

(0.0002)

Std. deviation of import growth_ik -0.0017*** -0.0017*** -0.0013*** -0.0012*** -0.0012*** -0.0008***

(0.0002) (0.0002) (0.0002) (0.0002) (0.0002) (0.0001)

Trade elasticities: Dummy=1 if 

     inverse ES elasticity is high -0.0006*** -0.0005*** -0.0004** -0.0003 -0.0002*

(0.0002) (0.0002) (0.0002) (0.0002) (0.0001)

     inverse ES elasticity is low 0.0009*** 0.0009*** 0.0008*** 0.0008*** 0.0008***

(0.0003) (0.0003) (0.0003) (0.0002) (0.0002)

     inverse ID elasticity if high 0.0007*** 0.0006*** 0.0006*** 0.0005*** 0.0005***

(0.0002) (0.0002) (0.0002) (0.0002) (0.0001)

     inverse ID elasticity is low -0.0005*** -0.0005*** -0.0005*** -0.0005*** -0.0004***

(0.0002) (0.0002) (0.0002) (0.0001) (0.0001)

     inverse of min ES elasticity is high 0.0004*

(0.0002)

     inverse of min ES elasticity is low -0.0005

(0.0003)

     inverse of min ID elasticity is high 0.0005**

(0.0002)

     inverse of min ID elasticity is low -0.0007**

(0.0003)

Ln (Real Exchange Rate)_it!1 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001*** 0.0001***

(0.0000) (0.0000) (0.0000) (0.0000) (0.0000) (0.0000)

Domestic Industry Variables

     Ln(Four firm concentration ratio)_k 0.0002* 0.0002** 0.0001 0.0001

(0.0001) (0.0001) (0.0001) (0.0001)

     Ln(US employment_kt-1) 0.0005*** 0.0005*** 0.0005***

(0.0001) (0.0001) (0.0001)

     Ln(US production employment_kt-1) 0.0006***

(0.0001)

     Value-added/Shipments_kt-1 -0.0025*** -0.0019***

(0.0006) (0.0005)

       Inventories/Shipments_kt-1 0.0030*** 0.0029***

(0.0007) (0.0006)

Number of Observations 82412 82412 82082 81994 82014 100951

Log!likelihood -956.979 -979.007 -925.911 -922.628 -911.131 -1014.767

Notes: Huber-White robust std errors in parentheses with ***,**, and * indicating statistical significance at the 1%, 5% and 10%

levels.
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