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Abstract

With a decrease in tariffs around the world, antidumping duties, as an important part
of temporary trade barriers, have increased dramatically to take their place. China and
the United States (US) are the two heaviest targets and users of antidumping
investigations respectively. In this paper, using Chinese annual transaction-level
export data from 2000 to 2017, we study trade destruction effect and trade deflection
effect of all antidumping investigations initiated by the US against China. We find
strong evidence of both destruction and deflection effects. American antidumping
actions reduce China’s exports to the US, while increasing exports to non-US
countries. Critically, trade destruction and deflection effects are long-lived, and
industry indicators (including industry employment, industry concentration and
capital intensity) play significant roles in deflecting trade. In general, the impact of
antidumping actions could be greater than what the direct effect alone might suggest.
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1. Introduction

Antidumping investigations have surged since the inception of the WTO. It is
recognized that the WTO has played an active role in reducing traditional tariff
barriers and promoting trade liberalization (Ossa, 2011). However, while the use of
traditional trade barriers was restrained, less transparent nontariff barriers (NTBs),
including antidumping duties, countervailing duties and safeguards, emerged as the
trade policy of choice for developed and developing nations alike (Prusa, 2001).
According to a WTO report, 57 countries initiated 5725 antidumping investigations
against 106 countries during the period from 1995 to 2018 (WTO, 2019). In addition
to traditional antidumping users, including the European Union and the US, new users
(primarily developing countries) have initiated antidumping investigations at
unprecedented rates.

China has been the world’s major target country of antidumping investigations for
many years, according to the antidumping statistics of the WTO, mainly due to
China’s rapid export growth after its accession to the WTO. In 1995, antidumping
investigations and measures against China accounted for 13 and 23 percent of global
antidumping investigations and measures respectively. By 2018, these values had
risen to 30 percent. A large part of the growing number of antidumping investigations
and measures against China is initiated by the US (Lee et al., 2016). Between 1995
and 2018, the US launched approximately 165 antidumping investigations and
implemented nearly 129 antidumping measures against China, that is, 78% of
American antidumping investigations against China led to the implementation of
antidumping measures, higher than the world average (74%). According to GATT
1994, ‘dumping’ is defined as the practice of marketing a given product in an
importing country for a price that is less than its ‘normal value’ in the exporting one
(WTO, 2019).

Given the above observations, two important questions arise: What happens to
China’s exports once they face antidumping investigations or even antidumping
measures initiated by the US? Do these effects differ significantly across industries?
The aim of our paper is to provide answers to these questions. Although it might seem
intuitive that antidumping duties might affect the trade flows of the named country
and the country that issued an antidumping duty in the form of trade destruction
(decreased exports of the targeted product to the duty-imposing country), upon further
reflection, a host of other possibilities also emerge. Antidumping duties might affect
the trade flows of the targeted and non-involved countries in the form of trade
deflection, that is, named countries begin exporting the product involved to other
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countries where they are not subject to the antidumping duty, or the targeted countries
instead start selling more domestically. Therefore, to analyze the impact of American
antidumping actions against China on the exports of the products involved, our paper
focuses on the trade destruction and deflection effects.

As the most direct effect of antidumping actions and the one that can best reflect
the purpose of duty-imposing countries, the trade destruction effect has attracted
research interest of various scholars. Substantial amounts of research on the trade
destruction effect has been undertaken with initial research focused on developed
countries (Prusa, 2001). Sandkamp (2020) took the EU enlargement as a natural
experiment to estimate the antidumping duties effects on prices and volumes of
imports through difference-in-difference method. Empirical results indicated that
trade destructing effects may be larger than previously thought, especially for those
imports from non-market economies, which fall much more due to the larger average
antidumping duties they receive. As nontraditional users such as China and India have
become the leading users of antidumpting complaints (Bao and Qiu, 2011), research
on trade destruction effect has expanded to developing countries (Lee, Park and Cui,
2013). Park (2009) investigated the impacts of China's antidumping activities on trade
and trade patterns, with significant trade depressing and trade diversion effects
found. Aggarwal (2010) studied trade effects of antidumping duties levied by India
over the 1994-2001 period based on difference generalized method of moments
(DIF-GMM) method. Empirical results showed evidence of both restrained trade
(both volume and value) and raised import prices. The research subject has also
deepened from measuring the impact magnitude at the national level (Ganguli, 2008)
to that on the heterogeneous firm level (Lu, Tao and Zhang, 2013). Chandra (2017)
used DIF-GMM method to analyze the trade effects of antidumping measures from
the national level and found strong evidence of trade destruction and diversion effects.
Based on a firm-level gravity model, Felbermayr and Sandkamp (2020) looked at how
firms response dissimilarly to antidumping measures. They found that smaller
exporters are more heavily affected than larger ones. Antidumping measures induce
firms exit without affecting producer prices.

In recent years, the trade deflection effect has gradually generated attention from
scholars, especially those who want to do further research in reactions of targeted
countries to antidumping measures. However, there are inconsistent conclusions for
various research subjects and periods. Durling and Prusa (2006) found weak evidence
of the deflection effect in an analysis of global hot-rolled steel market from 1996 to
2001. Similarly, Bown and Crowley (2006) and Avsar (2017) confirmed international
externalities associated with antidumping measures using Japanese and Brazil export
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data, respectively. By contrast, Bown and Crowley (2010) found no systematic
evidence of trade distortions to third market for antidumping measures imposed to
China prior to its accession to WTO. As we focus on data after China’s WTO
accession, we do not intend to compare their results with ours. China is no longer a
“new” entrant to the global trading system, and it is interesting to use the latest data to
investigate whether Chinese firms have established the necessary networks to deflect
trade to alternate markets. In other words, our research can be used as a supplement to
previous studies.

There are several papers investigating China’s deflection effect after its accession
to WTO, with inconclusive results. For example, Liu and Shi (2018) found evidence
of the deflection of China’s exports to certain third countries, while Lu et al. (2013)
found no evidence of trade deflection when exploring China’s exports to the rest of
the world (all countries except for the duty-imposing country). Considering the
research gaps in these papers, it is necessary and meaningful to conduct further
research. Firstly, a vast majority of papers only investigate exporters' responses to
antidumping investigations at different stages without considering the effect of
industry characteristics, which is a crucial factor to consider when exploring trade
effects of antidumping actions (Sabry, 2000). Bown and Crowley (2007) and Chandra
(2016) used labor productivity to measure industry-level production cost. Apart from
labor productivity, industry climate is also a crucial factor measuring cost of
production. Therefore, this paper employs industry concentration, capital intensity and
industry employment to measure industry characteristics and cost difference across
industries. Second, most papers focus solely on the trade deflection effect in the
initiation, preliminary duties and final duties stages, without considering long-lived
impact of antidumping measures. In view of the possible lag in the deflection effect,
such as time required to establish a branch overseas to bypass trade barriers,
deflection effects must be measured over the longer term.

Overall, there are two important contributions in this paper. Firstly, this paper
fully explores the correlation between industry characteristics and targeted countries’
response to antidumping measures on the basis of latest trade data since China’s
accession to WTO. Our analysis uses a data set at the product-industry-year level, so
we can identify the effects based on certain industry-specific characteristics. Secondly,
most of the papers listed above fail to look at the year-by-year trade impacts during
the implementation of antidumping duties. This paper comprehensively measures
trade effects from the initial stage to the three years following antidumping
implementation, thereby avoiding the inaccurate estimation results caused by the
possible lag.



Using Chinese annual transaction-level export data from 2000 to 2017, classified
at the 6-digit Harmonized System (HS) commodity level from the US International
Trade Commission, we study the destruction and deflection effects of all antidumping
investigations initiated by the US against China between 2003 and 2014. Following
the methodology first developed by Bown and Crowley (2007), we find strong
evidence of both the destruction effect and the deflection effect. These results are
found to be robust in a series of checks on various potential data and estimation issues,
such as validity checks on the DIF-GMM estimation, export quantity data (instead of
value data), the exclusion of antidumping duty rate deviations, the exclusion of
antidumping cases under investigation by the US, and differential effects across
industries with different industry characteristics.

The remainder of this paper is organized as follows. Section 2 presents a brief
sketch of the theoretical model underlying our hypotheses and describes our
econometric methodology. Section 3 reports the sources of data used in this paper and
variable construction. In section 4, we report and discuss our main results, and section
5 provides concluding remarks.

2. Econometric methodology

2.1 Theoretical model

Our main hypothesis is that (i) imposition of an NTB would reduce the exports
of the named country to the policy-imposing country (trade destruction) and increase
its exports to non-involved countries. The reduced-form theoretical model underlying
our hypothesis is based on Bown and Crowley (2007).

Following Bown and Crowley (2007), let us assume that there are three countries
(A, B and C), each with a single firm producing a single good. Then assuming further
that each firm faces an increasing marginal cost, that each firms are engaged in
Cournot competition in the other firms’ markets, and their products produced for
domestic consumption and export are strategic substitutes. The objective of each firm
is to choose the levels of output and sales for each market to maximize its profits:

rrr]r%/x T = Zj [p(Qj )mij _Tijmij]_c(xi )’ (1)

where x; is firm /’s total sales in each market, m;; is firm i’s output sold in market j,
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p(Q;) is the inverse demand in country j, 7;;is the antidumping duty imposed by
country j on imports from country i, and c(x;) is firm i’s cost function. Taking the
first-order conditions, we obtain:

o _ P(Qj)"‘ P'(Q.i)mi/' Ty —c(x)=0. (2)

om, J

By solving first order conditions for each j G{A,B,C }, firm i can get its best
response to the sales decision of the other two firms. Solving the nine response
functions simultaneously yields the Cournot Nash equilibrium quantities sold by each
firm in each country. Specifically, the nine first order conditions are totally
differentiated and divided bydr,,, then Cramer's rule is applied to yield the signs of
the comparative static effects on the domestic output and exports of all three firms of
an increase in7,, (country A's tariff on country B’s imports). It is shown that
dmp,/dt,, < 0; that is, a tariff imposed by country A against country B would
reduce country B’s exports to country A (trade destruction). Moreover, dmy,./dtp, >
0; that is, a tariff imposed by country A against country B would increase country B’s
exports to country C (trade deflection).

2.2 Basic empirical model

To investigate the questions identified by the theoretical model, we develop the
following reduced-form specification for the Chinese export value of product i based
on equation (3):

nexport,, =f,+ f nexport,, \+f,nRE,, +f,In GDP}" + B, In GDES + fiinitial,
+ fet; In duty, + 5, In Share;, +f;InC, , +u;+y, +¢&,, , (3)

where i denotes a 6-digit HS product and t; (j=-3,-2,-1,0,1,2,3) denotes time in years.
Specifically, tocorresponds to the antidumping investigations period, t; (=1, 2, 3)
corresponds to the three years following the final antidumping decision, and t; (=-3,
-2, -1) denotes the three years before antidumping investigations. The index k denotes
an industry aggregated at the 2-digit HS level, i.e., the products i = 1...i" map into the

n

industries k= 1,i= i'...i" map into k=2, and so on until /=h*...H map into k = K.

The variable export;; denotes the value of exports from China of product i at
time ¢;, ¢ory denotes the importing country’s real GDP index, while GDPs denotes
the exporting country’s real GDP index, and RE;;; is the real exchange rate between
the dollar and RMB. The variable initial; is a dummy variable that takes value one

if product i was investigated in a certain year, zero otherwise, and duty; denotes the
AD duties imposed by the US on Chinese export i. To avoid the antidumping duties
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taking value zero in the t; (j=-3,-2,-1) period, which would make it impossible to
take the logarithm, we add one percent to each period’s antidumping duties. The
variable share;.; represents the market share of product i in the US market, which is
the ratio of the import value of product i from China to its total import value. Finally,
China’s exports of a given product could also be affected by industry-specific
variables (C k‘tj) such as a cost or a productivity shock in China.

2.3 Estimation strategy

There are two problems to address in the estimating equation (3). First, the
autocorrelation of export;,; implies that least squares estimation of (3) yields biased
estimates. Second, in a short panel, the number of parameters to be estimated (u; and
Ye; ) increases with the number of products and time length. Thus, y; and y;; cannot
be consistently estimated.

To address both of these problems, we estimate the first difference of (3) using
the DIF-GMM estimator proposed by Arellano and Bond (1991), in which multiple
lags of the level of the dependent variable are used as instruments for lags of the first
difference of the dependent variable. We thus use GMM to estimate the following:

Alnexport;, = f,+ fAlnexport;, \+p,Aln RE,, +/,Aln GD llt’:’ +f,Aln GDE?
+ Bsinitial; + fgAt ; In duty, + f;Aln Sharel.,tf+ﬂ8A]an’tf+Agl.J/ , (4)

The validity of the DIF-GMM estimate depends on the validity of the
instrumental variables (IVs) and the assumption that the disturbance term does not
have a high-order sequence correlation. To improve the validity of the IVs estimates,
this paper reduces the possibility of weak Vs by controlling for Vs lag order. In
addition, the Sargan test is used to test the validity of IVs. When the p-value of the
Sargan test is greater than 0.05, the selection of [Vs are valid. Although Hansen test is
superior to the Sargan test in terms of robustness, its results are easily affected by the
number of IVs. Therefore, this paper employs Sargan test to look at the validity of I'Vs.
Furthermore, to address the autocorrelation problem affecting the disturbance term,
we use an autoregressive process of order 2 (AR(2)) test. When the p-value of the
AR(2) test is greater than 0.05, there is no second-order autocorrelation in the
disturbance term. The following results of these two tests indicate that our DIF-GMM
estimates are valid and credible.

Difference in difference method is another commonly used means to look into
the impacts of antidumping duties by comparing difference among control group and



treated group, whose accuracy depends on the parallel trend premise and the choice of
appropriate control group. However, the unique social system and development path
making it difficult to choose a comparable control group with China. Also, DIF-GMM
is more suitable in cases contain endogenous variables and predetermined explanatory
variables. Therefore, this paper chooses DIF-GMM method as the estimation method.

3. Data and variable setting

In this section, we discuss the construction of the variables used in the estimation
of equations (3) and (4) and our data sources. Table 1 summarizes variables
description and our predictions about the signs of the estimated coefficients, as well as
providing summary statistics.

(Insert Table 1 about here)

3.1 Trade variables

First consider the dependent variable in the estimation of equation (4),
Alnexport;,,, which is the annual growth of China’s exports of product i. In the
analysis of the trade destruction effect, this variable represents the annual growth of
China’s export value of product i to the US in year 7. By contrast, Alnexport;,
represents the annual growth of China’s exports of product i to non-US countries in
year t; in the analysis of the trade deflection effect. Annual data on the nominal
value of exports into US and non-US countries for more than 200 6-digit HS products
for the years from 2000 to 2017 comes from the United Nations (UN) Comtrade
Database. In our robustness checks, we replace export value with export volume to
measure how export quantity will be affected by antidumping duties.
Alnshare;, denotes changes in the market share of product i in the US market. Import
penetration ratio as a crucial international economic factor, has an influence on the
decisions on antidumping investigation (Mah and Kim, 2006) and the trade volume of
targeted goods during the implementation period of antidumping duties (Lee, 2017).
For example, based on the antidumping investigations initiated by the USA against
China between 1998 and 2006, Lee (2017) found that the greater the market share of
Chinese goods in the US market is, the smaller the negative impact of antidumping
duties on these products and the larger the exports even after the implementation of
the final antidumping measures. We therefore incorporate this variable into the
empirical analysis to test its applicability under the current international situation with
the rise of trade protectionism.



3.2 US antidumping variables

Our main variables of interest (antidumping duties) come from the Global
Antidumping Database (GAD) of the World Bank (Bown, 2016). This database
provides detailed information on the use of new contingent antidumping measures by
more than 30 countries. The GAD database has detailed information on each
antidumping case, such as product information (classified at the US HS 10-digit level),
the initiation date and final determination dates and duties. Because the most
disaggregated product level that is comparable across countries is at the 6-digit
harmonized commodity level, we conduct our analysis at the 6-digit level.

For our analysis, we collect information on all US antidumping cases against
China during our sample period (i.e., 2003—2014). There are 242 US antidumping
cases against Chinese exporters during that period. Two hundred and five cases out of
a total of 242 cases ended with affirmative final International Trade Commission (ITC)
determinations (referred to as successful cases). As our analysis examines the effects
of antidumping investigations at four different stages (i.e., initiation, final ITC
determination and two years after final determination), we focus on the sample of 205
successful cases in the main analysis. Specifically, we create an indicator initiali to
measure the investigation effect, which takes value one if product i was investigated
in year tjand zero otherwise. According to Staiger and Wolak (1994), even an
antidumping investigation could have an adverse impact on the affected product.
Therefore, we expect the coefficient of initiali to be negative. For the antidumping
policies, we interact a variable indicating that the policy was imposed on product i in
year t; with the level of the antidumping duty that is imposed. According to Prusa
(2001), antidumping duties decrease the named country's exports to the duty-imposing
country. Thus, we expect the sign of t;Induty; to be negative in the analysis of the
destruction effect. Based on the study of Liu and Shi (2018), China is no longer a
“new” entrant to the global trading system, and China has established the necessary
networks to deflect trade to alternative markets. Therefore, we expect the sign of
tjInduty; to be positive in the analysis of the deflection effect.

3.3 Macroeconomic variables

Several science evidence indicated that macroeconomic situation of the overall
economy have long run equilibrium relationships with the initiation and decision
making of antidumping investigations, including exchange rate as the international
economic factors and real GDP growth rate as the domestic economic factor (Knetter
and Prusa, 2003; Mah and Kim, 2006). More specifically, a slump in economic
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activity in the importing country makes it more likely domestic firms perform poorly
which may facilitate the initiation of antidumping investigations (Knetter and Prusa,
2003). We thus expect an increase in the real GDP index of the importing countries to
be associated with higher Chinese exports. Also, Knetter and Prusa (2003) indicated
that a weak domestic currency will decrease the chance of injury to foreign firms and
make them less likely to initiate antidumping investigations. Thus, we expect a
negative sign on the coefficient of the real exchange rate.

To obtain the macro-level variables, we use the International Financial Statistics
from the International Monetary Fund as our primary source. We collect the real GDP
index (the ratio of the real GDP of the current year to the real GDP of the base year
(2010)) for China, the US and non-US economies in the sample. We collect the
information on real exchange rates from the Bank for International Settlements.

3.4 Industry-level variables

Next, we use three indicators to describe Chinese industries features: industry
employment, industry concentration and capital intensity. This addresses concerns
related to the effect of omitted variables, such as industry productivity improvements,
that would be associated with the imposition of an NTB on a particular industry and
subsequent export changes. Nevertheless, how these indicators impact productivity
changes are uncertain. Industry employment and industry concentration can reflect the
size and agglomeration extent of industry. On the one hand, industries with large size
and market share are conductive to format economies of scale to lower cost and attract
investment to promote technical progress (Li et al., 2020). On the other hand, for
state-owned enterprises that lack effective incentives and supervision mechanisms,
free-riding is prone to occur among numerous employees, hindering further
innovation and productivity improvement. To survive amid fierce market competition,
small-scale enterprises often adopt a series of incentive measures aiming at boost
productivity and technical innovation, which are more easier to implement and
achieve desirable results, compared with large companies. Capital intensity can reflect
the investment status and the asset scale of the industry, which are the basis for the
industry’s technological research and further development. Firms with higher capital
intensity tend to be more competitive in export markets (Bernard et al., 2007).
However, when companies face strong domestic competitive pressure and low
international market entry costs, companies with lower capital intensity will also tend
to export (Lu, 2010).

Chinese industry data at the 2-digit HS level for the years 2000-2017 comes from
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the National Bureau of Statistics. We use data on number of employees, number of
firms and total fixed assets to construct three productivity measures: the changes in
industry employment, industry concentration and capital intensity. In terms of
industry classification, this paper adopts the industry classification standard from
Sheng (2002), which integrates the Chinese Industrial Standard Classification, the
International Trade Standard Classification and HS code to compile the corresponding
industry conversion table.

4. Empirical results

4.1 Benchmark results

Our main estimates from equation (5) are reported in Tables 2 and 3. Table 2
presents the empirical results of the trade destruction effect. Our benchmark results is
listed in the first column in Table 2. The coefficients on the “trade destruction”
variables (t;Alnduty;) have the expected negative signs, which indicates that
antidumping duties imposed on Chinese products by the US significantly reduce their
exports to the US. According to Article 11 of the antidumping agreement (WTO,
2019), dumping duties shall normally terminate no later than five years after first
being applied. Therefore, we argue that antidumping duties have a long-term impact
on exports of targeted products and use three-year export data on targeted products
subject to antidumping measures to verify it. The negative sign of t;Alnduty; (=1, 2
or 3) indicates that destruction effects are long-lived. The coefficient on the
“investigation effect” variable (initiali) is statistically and economically significant,
indicating that merely launching an antidumping investigation will also benefit the
firms bringing the complaint (Prusa, 1992).

In the previous regression, we only include macroeconomic variables without
considering controls capturing the market power of the products (AInshare;,). Once
we add this variable, the magnitude of the “investigation effect” and “trade
destruction” variables decrease, while their significance levels increase. The
coefficient on Alnshare;, is positive and significant, which indicates that the greater
the export penetration of Chinese goods in the US market is, the smaller the negative
impact of antidumping duties on those products and the larger the export value would
be even after final antidumping actions. Note that an increase in the importing
partner’s real GDP index significantly increases China’s exports to that country.
Furthermore, an increase in real exchange rates (defined as dollar/RMB) makes the
local currency weaker, and hence, importing from China a less attractive option.
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As discussed in Section 1, one of the important variables to include in these
regressions is a measure of cost or productivity shocks affecting products. In the
absence of product-level information on these variables, we include industry-level
controls (such as capital intensity, the numbers of firms and employees) in the
regressions. Column 3 of Table 2 reports these results. The signs of coefficients of
interest remain unchanged once we include these variables, while their significance is
improved. According to the Kennedy formula, the antidumping duty impact on the
export of targeted products can be quantified via average antidumping duties and
regression coefficient. which is expressed as (ad, +1)’ —1.Thus, the antidumping
duties imposed on Chinese exporters led to a 39%, 41% and 51% reduction in its
exports to the US in the three years after the final decision. The industry characteristic
variables have an important impact on the exports of Chinese products. Specifically, a
reduction in the number of firms and an increase in capital intensity are conducive to
expanding China's exports to the US, which indicates that leading enterprises with
strong export competitiveness and large market share are main exporters to the US.
This is reasonable when we consider the strict technical standards in the US.

(Insert Table 2 about here)

The empirical results of the trade deflection effect are presented in Table 3.
Interestingly, as shown in column (3) of Table 3, the coefficients on the trade
deflection variable ( tjAlnduty; ) are positive and significant after adding
industry-level controls, indicating that ignoring industry indicators will affect the
accuracy of the estimation results of deflection effect. Using the Kennedy formula,
antidumping duties imposed on Chinese exporters led to a 12%, 17% and 24%
increase in its exports to non-US countries in the three years following the final
decision, indicating that the deflection effect greatly weakened the harm of the
destruction effect on the export of products involved. It is worth noting that China’s
exports to non-US countries benefited from the increase in the number of firms and
the reduction in capital intensity. Considering that, apart from the US, the
Association of Southeast Asian Nations (ASEAN) and other developing countries,
such as Brazil and India, are increasingly becoming China's important trading
partners, which have low market entry costs and technical standards. China's exports
to these countries are products with relatively low technical complexity, so small-
and middle-sized enterprises with cost advantages are often the mainstay of
exporters. Although the “investigation effect” variable (initiali) has the correct sign,
it is not significant, indicating that the deflection effect usually occurs in the final
decision stage. Based on the analysis of destruction and deflection effects, we
believe that antidumping duties will have a negative impact on the total export value
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of Chinese products involved, resulting in a reduction of roughly 25 percent per year.

(Insert Table 3 about here)

4.2 Robustness test

In this section, we use two main methods as a robustness test. First, according to
Chandra (2017), we replace the antidumping duties variables with antidumping
measures dummy variables to avoid the possibility of noise present in the level of
duty rates. Generally, compared to the indicator of whether or not the duty was in
force, the duty rates have more measurement errors as the size of the duty rate may
vary within the targeted country across firms.

Table 4 reports the results of the robustness test for the destruction effect. The
sign of our main variable of interest (t;AIn duty;) remains unchanged, indicating that
the negative impact of antidumping duties on the exports of targeted products lasts at
least three years. Even an antidumping investigation alone hinders the exports of the
products involved. When the economic climate of the importing country is good, as
captured, for example, by real GDP growth and the appreciation of local currency, the
demand for Chinese products will increase. A reduction in disorderly competition is
conducive to China’s exports to the US.

(Insert Table 4 about here)

The results of the robustness test for the deflection effect are presented in Table 5.
Similar to the estimation results in Table 3, there is a lag in the deflection effect,
which exists only in the implementation phase of final antidumping duties. Also,
macroeconomic variables and industry-level variables have significant impacts on
the exports of Chinese products to non-US countries, indicating that our benchmark
results are credible.

(Insert Table 5 about here)

Next, we explore the impact of antidumping duties on the quantity of exports. As
shown in Table 6, similar to export value, antidumping duties also have a negative

13



impact on the volume of exports. Using the Kennedy formula, the antidumping duties
imposed on Chinese exporters led to a 14-percent reduction in exports to the US in the
final decision stage. In the antidumping investigation stage, the volume of exports
declined significantly. Increased industry concentration and economic growth in the
importing country expand the exports of Chinese products.

(Insert Table 6 about here)

Table 7 reports the robustness results for the deflection effect. The “trade
deflection” variable (t;Alnduty;) has the expected sign. According to the Kennedy
formula, the antidumping duties imposed on Chinese exporters led to a 13%, 18%
and 24% increase in exports to non-US countries in the three years following the
final decision. In other words, the impact of the deflection effect on export volume
increases year by year. The signs and significance levels of the remaining variables
are the same as those in Table 3, which lends our main results a certain degree of
credibility.

Wang, Feng and Wang (2018) simulated the trade impacts generated from
anti-dumping and countervailing duties imposed on photovoltaic industry using
global simulation model (GSIM), whose results are consistent with our results in
Tables 6 and 7. Their results indicated that trade effects could be serious. The
anti-dumping and anti-subsidy taxes could act as “containment” which hinders the
export of named products to the duty-imposing country and force its export deflect to
other markets. In addition, their results also showed that the imposition of
anti-dumping and anti-subsidy taxes might do harm not only to the involved country,
but also to the filing country itself in view of employment and added value.

(Insert Table 7 about here)

4.3 Heterogeneity in response to antidumping duties

A related question is whether there are any industry-level differences in the
effects of antidumping duties. Because base metal, chemical, electromechanical
equipment and paper products are four of the most frequently targeted industries, we
next explore how exports in these industries are affected.
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Table 8 reports the empirical results of the trade destruction effect across
industries. The variables we are interested in (t;Alnduty;) have expected negative
signs in the above-mentioned sectors. antidumping duties have the greatest negative
impact on exports in the paper products industry; even in the investigation phase, they
are associated with a 40-percent decline in its exports to the US. Regarding the
macroeconomic variables, the growth of the real GDP index in importing countries is
conducive to the exports of all of the industries considered. For export companies
participated in the division of labor in the global value chain, especially those
exporting products with relatively high export technical complexity (such as metal
products, chemicals and electromechanical equipment), participating in the global
value chain will attract foreign companies to invest or enter the domestic market. It is
manifested in the increase in industry concentration and capital intensity, which will
help generate economies of scale and increase industry production efficiency.

(Insert Table 8 about here)

The empirical results of the trade deflection effect across sectors are reported in
Table 9. The variables (t;Alnduty;) are positive and significant in the chemical
industry and paper products industry, indicating that these two industries have
established the necessary trade networks. When facing antidumping duties imposed
by the US, they are able to redirect trade to alternative markets. Combined with the
results of the destruction effect, it can be seen that the total export of the base metal
industry and the electromechanical equipment industry has declined, attributing to
the double impact of domestic situation and international situation. Take the base
metal industry as an example, although it is the sunset industry with relatively weak
competitiveness in developed countries, its role in stabilizing employment and
stimulating economic growth cannot be ignored. When the international
competitiveness of the base metal industry obviously declines, countries normally
takes protective measures, which is also an important reason why China’s base metal
industry frequently encounters antidumping investigations. Furthermore, under the
pressure of overcapacity and environmental degrading, Chinese government take
measures to eliminate backward capacity in base metal industry. Notably, increases
in capital intensity and total employment are conducive to base metal industry
exports to non-American countries, which is mainly related to the development of
China's base metal industry. Against the background of overcapacity pressure,
environmental pressure and upgrading pressure, the base metal industry has
gradually eliminated backward production capacity to avoid disorderly price
competition, increased investment input to improve technical content and added
value of products, and developed towards centralized- and capital-intensive
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production to format economies of scale.

(Insert Table 9 about here)

5. Concluding remarks

Antidumping actions against China have risen significantly in recent decades,
and a large share of these actions has been initiated by the US. In this paper, we
investigate two key questions of interest. First, what is the impact on exports from
China when it is targeted with an antidumping duty? We obtain strong evidence of a
“destruction effect” of such antidumping activities. We find that the year in which
antidumping duties are imposed exhibit a nearly 40-percent reduction in China's
exports to duty-imposing countries. We also find evidence of a “deflection effect”,
which weakens the negative effect of the destruction effect. China’s exports to
non-US countries increase by 12-percent in the final decision stage.

A second key issue to examine is different industries’ responses to antidumping
duties. We find that destructive effects are prominent in the base metal, chemical,
electromechanical and paper products industries, while the deflection effect is only
significantly present in the chemical industry and paper products industry. This
indicates that antidumping duties have a greater negative impact on the exports of the
base metals industry and electromechanical industry. These results suggest that the
impact of antidumping actions could be greater than what a direct effect might
suggest.

In view of the negative impact of the trade destruction effect, the targeted
enterprise should actively use the WTO dispute settlement mechanism to respond to
antidumping lawsuits to protect their interests. In addition, the industry association
should assume the responsibility of providing named enterprises with
countermeasures and financial support in responding to antidumping investigations.
The trade deflection effect can weaken the negative impact of antidumping duties.
Therefore, Chinese enterprises should actively implement market diversification
strategies to develop multi-market and avoid excessive concentration in traditional
markets such as Europe and the United States. The market diversification strategy can
not only enhance the ability of enterprises to deal with trade frictions, but also
diversify their business risks. For industries where trade frictions are frequent and
antidumping measures have a significant negative impact, such as base metals and
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electromechanical industries, it is necessary to increase foreign direct investment and
strengthen cooperation with the host country in technology and management, which
can not only effectively circumvent new trade barriers, but also help enhance the
international competitiveness of export products.

There are some limitations of our results and approach. First, we have focused on
the export response of a single US trading partner after being subject to antidumping
investigations. An open research question is what if two or more countries with
similar export markets encounters US antidumping actions simultaneously. We
speculate that in this case deflection effects will be weaken as these two countries will
compete in the process of deflecting trade. Furthermore, we only include three
significant industry indicators to investigate the impact of industry features on
destruction effect and deflection effect. Though regression results indicates that these
three indicator has significant effects, future research still needs to continue to explore
the impact of extensive industry characteristics on trade destruction effect and trade
deflection effect.

Nevertheless, our results have implications for the empirical literature on
deflection effect. Our results show that deflection effect greatly weaken the harm of
the destruction effect on the export of products involved, while ignoring industry
indicators will affect the accuracy of the estimation results of deflection effect. Future
research can focus on the reactions of the third country facing deflected trade.
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Table 1 Data Description and Summary Statistics

Variable Description

Sign

Predicted Mean

Standard

Deviation

Observation

Dependent Variable

Inexport,, Logarithm of China’s

exports of product i

m t]

18.0004

2.5932

1080

Explanatory Variables

t, In duty, AD duties against (-/+)

China on product i in

¢

0.7127

1.7614

1080

Ce. i -/+
initial, A dummy variable (-/+)
indicating whether
product i is subject to

AD investigations

0.1429

0.3500

1080

In export,, | Logarithm of China’s )

exports of product i

in t-1

17.9219

2.5381

1080

In GDP™ Logarithm of the (+)
o importing country ’s
real GDP index

4.5279

0.2574

1080

InGD I:l’elx Logarithm of the )

exporting country’s
real GDP index

4.5327

0.2625

1080

InRE Logarithm of the ()

i )
! bilateral real

exchange rate
between the dollar
and RMB

0.04800

0.1586

1080

In N OF,, Logarithm of industry  uncertain

k’s number of firms

9.7119

1.0338

1080

In NOE, Logarithm of industry ~ uncertain
>

k’s number of

15.2373

1.0247

1080
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employees

InCAPIN, , Logarithm of industry ~ uncertain 13.8373 3.2510 1080
"' k’s capital intensity
In Sharei)l, Logarithm of product -2.0082 2.0039 1080
" i’s market share in the
usS
Table 2 Trade Destruction Effect of AD Duties
Dependent Variable: Alnexport;, (value)
Explanatory Baseline Add Market Add Industry
Variables Specification Share Controls
@) 2 3)
Policy variables
-0.0794** -0.0405%* -0.0956**
tAlnduty, (-2.76) (-2.55) (-2.96)
-0.0659%* -0.0531* -0.120%%*
t,Alnduty, (-2.05) (-2.35) (-3.66)
-0.0695 -0.0636* -0.137%%*
t;Alnduty, (-1.84) (-2.20) (-4.09)
L -0.523%*x* -0.143%*x* -0.373*
initial, (-5.12) (-3.34) (-2.32)
Aggregate demand and supply shifters
Aln GDP 5.660** 7.408%*** 7.222%**
G i (3.12) (12.35) (10.64)
AlnGDP -1.335 -0.688 0.0487
CHN.1; (-1.89) (-1.60) (0.18)
AlnRE. -1.731 -1.288%** -0.811%**
i (-1.77) (-6.55) (-6.59)

Industry cost variables

22



-3.41e-6%*

Aln NOFi’t]' - _—
(-4.77)
-8.31e-10
Aln NOEi,tj - - (_017)
2.82e-13*
Aln CAPIN; - - (2.46)
Other control variables
Aln ‘ 0.276%* -0.0322%*** 0.00858
PO (3.04) (-4.25) (1.93)
Aln Share. _ 0.925%** 0.964***
e, (57.72) (75.32)
Constant -7.061 10.03%*:* -13.54%***
(-1.23) (-3.53) (-4.84)
Observations 1035 828 621
AR (2) 0.4654 0.6048 0.8047
Sargan 15.73762 39.76544 82.27843
(0.1074) (0.0539) (0.0617)
v 19 38 79
Wald-statistic 50.08 1197.21 1764.66
P-statistic 0.0000 0.0000 0.0000

Notes: t-statistics are reported in parentheses. “AR(2)” reports the p-value of the
Arellano-Bond second-order sequence correlation test. “Sargan” reports the results of the
Sargan over-identification test, with p-values in parentheses. *** ** and * represent
significance at the 1-, 5- and 10-percent levels, respectively.

Table 3 Trade Deflection Effect of AD Duties

Dependent Variable: Alnexport; (value)

Explanatory Baseline Add Market Add Industry
Variables Specification Share Controls
@) 2 3

Policy variables

0.0157 0.0119 0.0227%%*
hAIn duty, (1.21) (1.26) (4.02)
£, Aln duty, 0.0222 0.0179 0.0302%**

(1.24) (1.38) (4.10)
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0.0265 0.0204 0.0418***
t;Aln duty, (1.22) (1.25) (4.57)
Lo 0.0187 0.00809 0.0235
initial, (0.48) (0.30) (1.47)
Aggregate demand and supply shifters
AlnGDP 1.959%%** 1.807%** 2.316%*%*
~CHN 1} (11.21) (11.21) (28.01)
AlnGDP -0.0315 0.412 0.147
CHN 1 (-0.10) (1.72) (0.98)
AlnRE. -0.576 -1.195%** -0.458%**
b (-1.81) (-4.99) (-3.67)
Industry cost variables
0.257%**
AlnNOFi,tj - - (664)
-0.0368%**
Ah’l NOEi’t]' - - (-287)
-0.0450%**
Aln CAPINLU - - (_449)
Other control variables
Alnexport .. 0.347%%* 0.00201 0.139%*:
POTtitj-1 (4.32) (0.04) (6.23)
0.0127 0.0151**
AlnShare; . - (0.86) (2.85)
Constant 3.615 8.95] *** 3.706%**
(1.76) (6.37) (4.87)
Observations 1080 1080 1080
AR (2) 0.1844 0.7833 0.4291
Sargan 21.68494 48.52075 114.0831
(0.1163) (0.0508) (0.0512)
v 24 44 104
Wald-statistic 638.62 439.95 496.01
P-statistic 0.0000 0.0000 0.0000

Notes: t-statistics are reported in parentheses. “AR(2)” reports the p-value of the
Arellano-Bond second-order sequence correlation test. “Sargan” reports the results of the
Sargan over-identification test, with p-values in parentheses. *** ** and * represent
significance at the 1-, 5- and 10-percent levels, respectively.
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Table 4 Trade Destruction Effect of AD Duties

(Using AD Measures Dummy Variable)

Dependent Variable: Alnexport;, (value)

Explanatory Baseline Add Market Add Industry
Variables Specification Share Controls
O] 2) 3)

Policy variables

 ad L0.445% L0.279%* L0.269%*+
194 (-2.86) (-3.03) (-5.80)

tad, 0.381* L0.374%* L0.368%**
(-2.09) (-2.82) (-5.52)

+ad L0.419% L0.463%* L0.467#%+
34 (-2.05) (-2.73) (-5.43)

- L0.512%% L0.185%%+ L0.167#%+
initial (-4.91) (-3.57) (-6.50)

Aggregate demand and supply shifters

5.168%* 7.593 %% 6.680***
AInGDPy, (2.71) (12.37) (16.32)
AlnGDP -1.107 -0.348 0.325
CHN 1 (-1.49) (-0.71) (1.18)
Aln RE. -1.633 -1.284%*** -0.582***
b (-1.64) (-5.92) (-4.99)
Industry cost variables
-0.257%**
AlnNOF; - - (635)
-0.0868***
Aln NOE; - - (:5.02)
-0.0485%%**
Aln CAPIl"t]' - - (-356)
Other control variables
Aln export: .. 0.240* -0.0327%%* -0.00696**
POTtitj-1 (2.02) (-4.06) (-2.99)

AlnShare;; - 0.936%* 0.940%%*




Constant

Observations
AR (2)

Sargan

v
Wald- statistic

P-statistic

-5.204
(-0.83)

1035
0.3956
13.38887
(0.0992)
17
43.24
0.0000

(45.56)

_12.46%%*
(-3.94)

828
0.8082
33.43341
(0.0560)
33
1270.51
0.0000

(146.50)

7,311 %%
(-3.99)

828
0.6642
93.57464
(0.0527)
87
2106.88
0.0000

Notes: t-statistics are reported in parentheses. “AR(2)” reports the p-value of the
Arellano-Bond second-order sequence correlation test. “Sargan” reports the results of the
Sargan over-identification test, with p-values in parentheses. ***, ** and * represent
significance at the 1-, 5- and 10-percent levels, respectively.

(Using AD Measures Dummy Variable)

Table 5 Trade Deflection Effect of AD Duties

Dependent Variable: Alnexport; (value)

Explanatory Baseline Add market Add industry
Variables specification Share controls
(D 2) 3)
Policy variables

tad. 0.0745 0.0484 0.0577*

L (1.11) (0.92) (2.01)

t,ad, 0.103 0.0777 0.0737

(1.13) (1.07) (1.95)

sad, (12) (i 223)
oo oo s
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Aggoregate demand and supply shifters

1.932%*:* 1.834%** 2.236%**

AlnGDPy (10.97) (10.77) (26.09)

AlnGDP -0.00311 0.442 0.363*

CHN.1, (-0.01) (1.65) (2.29)
Aln RE. -0.593 -1.148%** -0.504***

bl (-1.88) (-4.48) (-4.05)

Industry cost variables

0.236%**

AlnNOFi,t]- - - (601)
-0.0280%*

Aln NOEi,tj - - (_229)

-0.0327%**
Aln CAP]i,tj - - (—363)
Other control variables

Aln export: .. 0.338%*** -0.00754 0.145%**

POTtitj-1 (4.13) (-0.14) (6.15)
- 0.00744 0.0136**

Aln Share, (0.56) (2.62)
Constant 3.783 8.936*** 2.932 %%

(1.87) (6.22) (3.87)

Observations 1080 1080 1080

AR (2) 0.1976 0.7863 0.4383
Sargan 21.95987 41.39318 112.9243
(0.0560) (0.0636) (0.0443)

v 22 39 102
Wald-statistic 583.68 425.42 582.30
P-statistic 0.0000 0.0000 0.0000

Notes: t-statistics are reported in parentheses. “AR(2)” reports the p-value of the
Arellano-Bond second-order sequence correlation test. “Sargan” reports the results of the
Sargan over-identification test, with p-values in parentheses. ***, ** and * represent
significance at the 1-, 5- and 10-percent levels, respectively.

Table 6 Trade Destruction Effect of AD Duties
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Dependent Variable: Alnexport;; (volume)

Explanatory Baseline Add market Add industry
Variables specification Share controls
O] 2) A3)

Policy variables

awan Ay
owan, W ws W
awan, R W
WU

Aggregate demand and supply shifters

2.605 6.441 %5 54720
0.123

AIn GDP, 0.0192 -0.113

o 0.22) (0.05) (:0.33)

AInRE, 1.261 0.0509 0.0925

it (1.77) (0.24) (0.79)

Industry cost variables

-0.260%**

Aln NOFi,tj - . (_551)

-0.0801 **=*

Aln NOEi,tj - . (_340)
-0.00876

Aln CAPI,; ~ - o

Other control variables

Aln t. 0.400%** 0.0350%** -0.0540

e.XPOr 1,1‘./-—] (353) (397) (_142)
Aln Share. . 1.060%** 0.995%%#:
e (58.75) (140.91)

Constant -2.568 12,48 -5.125

ons (-0.46) (-3.92) (-1.63)

Observations 840 672 672




AR (2)

Sargan

v
Wald-statistic

P-statistic

0.6790
13.33269
(0.2057)
19
83.72
0.0000

0.1199
44.0233
(0.0365)
41
828.42
0.0000

0.0675
83.74924
(0.0811)
82
1617.94
0.0000

Notes: t-statistics are reported in parentheses. “AR(2)” reports the p-value of the
Arellano-Bond second-order sequence correlation test. “Sargan” reports the results of the
Sargan over-identification test, with p-values in parentheses. ***, ** and * represent
significance at the 1-, 5- and 10-percent levels, respectively.

Table 7 Trade Deflection Effect of AD Duties

Dependent Variable: Alnexport; (volume)

Explanatory Baseline Add Market Add Industry
Variables Specification Share Controls
(1) 2) A3)
Policy variables
0.0128 0.00726 0.024 1 #%**
fiAInduty, (0.98) (0.66) (4.75)
0.0140 0.00790 0.0318%**
t,AIn duty, (0.79) (0.54) (4.42)
0.0131 0.00746 0.0412%**
tAIn duty, (0.60) (0.41) (4.58)
o 0.0190 -0.00562 0.0368%*
initial, (0.48) (-0.19) (2.41)
Aggregate demand and supply shifters
AlnGDP 1.328%*%* 1.594 %% 1.923%%*
i (6.69) (8.81) (20.88)
AlnGDP 0.704* 105 1%+ 0.560%**
CHN.1; (2.27) (4.00) (3.66)
AlnRE. 0.647* 0.355 0.544%%*
it (2.31) (1.69) (5.66)
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Industry cost variables

0.213%%*
AlnNOFi,tj -- -- (502)
-0.100***
AlnNOE;; - - (-4.48)
-0.0997***
Aln CAPIi'tj - - (_534)

Other control variables

Swepor, G Ao
*% *
Aln Share,, . 002 0012
Constant 7.031%** 9.661%*** 7.530%**
(4.26) (7.12) (8.00)
Observations 960 960 960
AR (2) 0.5597 0.9819 0.6384
Sargan 22.04198 40.92791 108.1667
(0.1067) (0.1925) (0.1058)
v 24 44 104
Wald-statistic 124.50 111.33 195.48
P-statistic 0.0000 0.0000 0.0000

Notes: t-statistics are reported in parentheses. “AR(2)” reports the p-value of the
Arellano-Bond second-order sequence correlation test. “Sargan” reports the results of the
Sargan over-identification test, with p-values in parentheses. *** ** and * represent
significance at the 1-, 5- and 10-percent levels, respectively.

Table 8 Trade Destruction Effect of AD Duties

(Differential Effects across Sectors)

Dependent Variable: Alnexport; (value)

Explanatory Base Chemical Electromechanical ~ Paper Products
Equipment
Variables Metal
A3)
O] 2 4

Policy variables
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0.00124 -0.0496** -0.0146%*** -0.107%**

hAInduty, (0.41) (3.17) (-3.90) (-19.37)
£, Aln duty, 20.00812* 20.0232 20.0206%** L0.114%%

(2.11) (-1.30) (-3.80) (-12.26)
2000867 20,0390 20.0230%#+ 0,118

t;Alnduty, (-1.68) (-2.19) (-3.54) (-9.06)
R 10,0528+ 20.165% L0.0577%%% L0.438%%%

i (4.12) (-3.24) (-5.27) (-21.24)

Aggregate demand and supply shifters

AlnGDP 7.865%* 5.090%* 5.907%%* 8.126%**
et (32.09) (4.39) (17.64) (17.86)
Aln GDP -2.390%** -2.846%%* -0.423 -0.462
e e, (-12.59) (-4.41) (-1.80) (-0.76)
AlnRE 0.206 -2.089% -0.725%% _1.547%%x
bt (1.14) (-2.30) (-7.54) (-6.81)

Industry cost variables

-0.680%** 0.248 -0.477%%* 0.833%%*
AlnNOFy, (-9.53) (0.95) (-18.94) (5.20)
1.635%%* 1.129%** 0.631%%* -1.109%%*
AlnNOE (8.59) (4.30) (10.26) (-3.94)
0.8327%%% 1.114%5* 0.177 0.0337
Aln CAPIN;:; (7.57) (3.93) (1.14) (0.08)

Other control variables

Aln export... 0.00777%*x* -0.0554%*%* -0.158%* 0.0244 %%
POTtitj-1 (3.75) (-8.26) (-25.42) (3.92)
AlnShare. .- 0.992%%* 0.941%*%* 0.438*+* 0.887*+*
Lty (226.02) (104.25) (34.02) (68.90)

Constant -36.45%%* 26.56%%* -10.66%** -10.66*
(-10.45) (-4.80) (-7.14) (-2.06)

Observations 345 145 265 170
AR (2) 0.9968 0.9988 0.9999 0.9740
Sargan 52.94788 17.17999 44.29235 26.63346
(0.6631) (1.0000) (0.9770) (0.9866)

v 71 87 78 58
Wald-statistic 7396.34 669.76 686.10 5142.87
P-statistic 0.0000 0.0000 0.0000 0.0000

Notes: t-statistics are reported in parentheses. “AR(2)” reports the p-value of the
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Arellano-Bond second-order sequence correlation test. “Sargan” reports the results of the
Sargan over-identification test, with p-values in parentheses. *** ** and * represent
significance at the 1-, 5- and 10-percent levels, respectively.

Table 10 Trade Deflection Effect of AD Duties

(Differential Effects across Sectors)

Dependent Variable: Alnexport;, (value)

Explanatory Base Chemical Electromechanical ~ Paper Products
Equipment
Variables Metal
3)
(1) (2) “4)

Policy variables

20.0282%%% 0.0494 %+ 20.00419* 0.0833 %+
hiAInduty, (-8.00) (4.52) (-2.13) (3.85)
£,AIn duty, 20.0395%#* 0.0735%%* 20.0105%#* 0.123% %
(-10.76) (4.19) (-3.78) (4.32)
20.0363%%+ 0.0623%* L0.0115%%* 0.210%%*
t;Alnduty, (-8.16) (2.86) (-3.97) 6.01)
P 20,0932 0.0922%* 20.0293%#+ 0.0710
i (-10.98) (3.24) (-3.70) (0.93)

Agoregate demand and supply shifters

2.953 % 0.550 1.412%%% 4.514%%x
AlnGDPyy,j (52.84) (1.70) (12.06) (5.91)
Aln GDP 0.453%% 3.154%% 0.832* -6.1427%*

CHN 1 (3.12) (5.00) (2.25) (-3.10)
Aln RE. 1.489% -3.880% % 0.0696 1.401%*
it (8.54) (-3.81) (0.46) (2.72)

Industry cost variables

L0.204%% 0.471% -0.104 0.942 %+
AlnNOFyy, (-3.46) (2.35) (-1.25) (3.79)
0.806%+* .67 1% 0,634+ -0.189
AlnNOE (5.17) (-4.20) (4.90) (-0.12)
0.728%++ . 712%%% 0.0116 4.438%
Aln CAPl; (8.12) (-4.18) (0.04) (3.01)
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Other control variables

Alnexportyy_, 0.373%** 0.153%** 0.332%** 0.203%**
' (64.81) (-5.23) (35.77) (9.78)
AlnShare. .. 0.00330%* 0.0322%*%* -0.0632%%* 0.0958***
Lt (3.24) (9.94) (-3.85) (7.46)
Constant 23.79%** 77.71%%% -6.780%** -44.24
(-9.68) (5.17) (-4.28) (-1.36)
Observations 345 150 265 215
AR (2) 0.9568 0.9983 0.9995 0.9885
Sargan 60.09827 21.49324 41.00445 40.24673
(0.8604) (1.0000) (0.9913) (0.8363)
v 86 89 78 63
Wald-statistic 2997.37 87.11 605.35 6838.46
P-statistic 0.0000 0.0000 0.0000 0.0000

Notes: t-statistics are reported in parentheses. “AR(2)” reports the p-value of the
Arellano-Bond second-order sequence correlation test. “Sargan” reports the results of the
Sargan over-identification test, with p-values in parentheses. *** ** and * represent
significance at the 1-, 5- and 10-percent levels, respectively.
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