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Abstract

This paper develops game theoretical models to study the interactive, com-
petitive plays and relevant decision making regarding the dumping and anti-
dumping actions between an importing nation and an exporting nation. The
latter considers potentially dumping its product in the domestic market of the
former, while the former attempts to protect its market and its domestic firms
from exiting the market by implementing necessary trading strategies. Un-
derstanding how to deal with potential intruders, when to take actions, and
what appropriate actions to take under different sets of conditions is very
crucial both theoretically and practically, because countermeasures may or
may not be effective depending on what conditions one is constrained with.
The theoretical framework, established in this paper, will provide a better
understanding of anti-dumping policies and their implications for regulators,
policy makers, managers, and academicians, while the results developed
herein can be readily employed in real-life scenarios, making this work prac-
tically useful for understanding how international trade conflicts could be
handled effectively.
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1. Introduction

According to David Ricardo [1], the development of international trade further

promotes the deepening division of international labor. Due to the comparative

advantage and the differences in the costs of producing the same products in

different countries, each country manufactures the products that cost the least

when compared to the production costs of other countries. Through interna-
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tional trade, this country acquires lower priced necessities of life from foreign
countries. Such division of labor helps to lower wages, raise the profit margins of
products, and create conditions for capital accumulation, which is conducive to
the development of capitalist production.

The dramatic increase in the development of globalization has further ampli-
fied the scale of international flows of goods and services. In international trade,
each country is both an exporter and an importer with mere differences in the
magnitude of trade. It is often undeniable that in the current world, no country
can independently develop its domestic economy without being involved in
some kind of trade with other countries. As a result of the constantly increasing
scale of international flows of goods and services, the problem of trade surplus
and deficit becomes eminent, causing frequent occurrence of international trade
frictions. As a consequence, the operational problem related to balancing trades
has attracted more and more attentions of various national governments and
become a hot research topic in the world of trade liberalization [2] [3] [4]. In re-
cent years, there has been a dramatic increase in the number of industrial coun-
tries that face the problem of balancing trade. In particular, issues of multilateral
trade negotiations between the United States, the largest economy of the world,
and China, the second largest economy, are becoming more pronounced than
ever.

Within the wide-ranging topic of international trade, the phenomenon of
dumping and antidumping has been carefully investigated since more than a
century ago, see, for example, [5]-[10]. Yet, as of the present day, dumping and
antidumping are still some of the most poorly understood and contentious is-
sues in the study of trade policies [11] with antidumping mechanisms most often
used for protectionist purposes and for harassing trade partners. Filling this gap,
this paper contributes significantly to the current literature of dumping and an-
tidumping by taking a neutral stand between exporting and importing nations
through using game theory in order to discover how exporters and importers
actually interact with each other. We analyze the competition between one im-
porting nation and one exporting nation within the context of the world econo-
my. Established in this paper include very specific conditions for when anti-
dumping measures would work, when they would only work partially, and when
they would not work at all. Correspondingly, we further specify conditions for
when dumping schemes would work effectively, partially or not at all. As a test
of our established theoretical results, this paper investigates the present Chi-
na-U.S. trade relationship critically and specify what our theory developed here
actually implies for the policy decision makers of these two countries.

The rest of this paper is organized as follows. Section 2 provides a review of
the relevant literature. Section 3 introduces the basic conceptual framework of
the game played by two trading partners, an exporter and an importer. Then
Nash equilibria are found for various scenarios: pure strategies, mixed strategies,

and exporting and dumping in the world market. Section 4 includes the con-
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sumers of the importing nation as the third player in the game for the case that
the exporting nation’s revenue from dumping in the world market except that of
the particular importing nation is less than its cost of production and dumping
in the entire world market, while its total revenue is greater than the cost. Sec-
tion 5 analyzes the costs and benefits of the trading partners for the scenario
considered in Section 4. Section 6 uses the trading relationship of China and U.S.
as a specific case and examine how our general theoretical results actually play
out in the modern world of international economics. Section 7 concludes the

presentation of this research.

2. Literature Review

The problem of how strategies of dumping and antidumping actually work in
real life has been seriously looked at since more than a century ago [5]-[10].
However, as of this writing, the phenomena of dumping and antidumping are
still some of the most poorly understood and contentious issues of business in
general and trade policies in particular [11], while mechanisms of antidumping
have been often employed for protectionist purposes and for harassing trade
partners.

As the world becomes much more economically globalized along with a glo-
bally uneven distribution of resources [12], it is imperative for each nation to
understand how to deal with dumping problems and how to implement different
antidumping mechanisms effectively. For example, Dinlersoz and Dogan [13]
consider the comparative effects of tariffs and antidumping duties, two impor-
tant tools used to protect local industries from foreign competition while gene-
rating revenue. These authors study the effects of anti-dumping systems on
prices, profits, government revenue, industry protection, and social welfare in a
two-country framework and establish conditions under which one tool domi-
nates the other for a given criterion. Kao and Peng [2] examine how price un-
dertaking policies affect firms’ product investments by showing that the dump-
ing margin declines when the products become more differentiated. By using an
intra-industry trade model they establish that under bilateral anti-dumping ac-
tions, the aggregate product R&D investment either increases or decreases, de-
pending on the tolerable dumping margin set by the governments. However, if
only one government implements anti-dumping actions, the aggregate product
R&D investment will definitely decline and the products will become less diffe-
rentiated.

By employing a monopolistic competition model with market segmentation
and international price discrimination, Hansen et al [14] empirically analyzes
whether or not there is an inverse relationship between the elasticity of substitu-
tion and final ad valorem anti-dumping duties across products and provide evi-
dence to support a negative relationship between the two variables. In terms of
the impact of anti-dumping rules on firms’ production decisions as to how much

and where to produce, Haaland and Ian Wooton [15] find that anti-dumping
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measures may have unforeseen effects if they induce direct foreign investment
and increase domestic competition. These authors then focus their attention on
industrial location choices and strategies of national governments that attempt
to advance the welfare of their citizens through anti-dumping legislation.

To understand why nations have increasingly applied antidumping measures,
Moraga-Gonzalez and Viaene [16] build a theoretical model of vertical in-
tra-industry trade to investigate the strategic incentives for exporting firms to
undertake dumping schemes. They find that dumping by both low-quality firms
and high quality firms could occur depending on the circumstances involved.
Instead of examining the strategic considerations of domestic firms seeking an-
tidumping protection, Chen et al [17] take the perspective of foreign competi-
tors and investigate the conditions that influence foreign competitors’ decision
to either conduct or abstain from an antidumping rebuttal. Their results show
that the potential value created from an antidumping rebuttal and the target
product’s stage within the product life cycle jointly influence the foreign com-
petitors’ reputation for toughness, which in turn determines whether or not for-
eign competitors pursue an antidumping rebuttal.

As antidumping has evolved as the most popular choice of strategy for trading
nations in the recent decades, antidumping measures invoke a threat to expor-
ters and thereby alter their strategic behaviors. In response to this form of anti-
dumping mechanism, Bagchi et al [18] describe the phenomenon of dumping
by using a price-leadership model and compute the optimal level of antidump-
ing duty that could offset the effect of dumping. By employing a sequential game,
these scholars show that the credible threat of an antidumping duty restricts
dumping, which ultimately leads to a win-win situation for both foreign and
domestic firms.

So, in comparison this paper contributes to the literature on different fronts.
First, it takes a neutral stand to realistically look at how a nation that dumps its
products and another nation which imports the dumped products interact with
each other in their effort to maximize their individual wellbeing. Second, instead
of taking another empirical approach, this paper analyzes the competition be-
tween these two nations by developing game-theoretical models so that derived
conclusions can be more reliable and applicable in practice than those developed
on data mining. Third, by involving consumers from the importing nation, this
paper also establishes models that deal with the situation of dumping in the
world market. Fourth, this paper devotes an entire section to look at how the
conclusions established herein can be employed to study the present China-U.S.
trade relationship and what this work actually implies for the relevant policy de-

cision makers.

3. Dumping and Antidumping: A Two-Player Competition

According to Article 2.1 of WTO [19] Anti-dumping Agreement, dumping is a

situation where product is introduced into another country at a price lower than
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the price of comparable product that would have been sold in the domestic
country. In this section, we consider two trading partner nations, one of which is
the exporter while the other is the importer. For the sake of convenience of
communication, let us assume that each of these nations produces one kind of
product, both of which are horizontally differentiable but are considered as
substitute of each other. That is, the substitution of the products is therefore in-
elastic [14]. Let the trading revenue of the exporting nation generated from
dumping its product in the importing nation be S, ,, and the revenue of the
importing nation generated from its domestic market when the exporting nation
=0, S,

import

does not dump its product be S, , satisfying that when §,

export

reaches its maximum. In other words, the revenue S

export

of the exporter from
the importing nation through dumping its product is really a portion of the ex-
pected maximum revenue S, ., of the importing nation. As a result, we have

naturally set up the condition S, <

export — “import *

If the importing nation takes
counter measures, such as trade investigations, trade remedies, implementing
trade retaliations of any mechanism against the exporting nation, against
dumping [15], the cost incurred is assumed to be C. Let R, be the costs of the
exporting nation, including risk and opportunity costs, for designing and pro-
ducing the product for export when the importing nation does not take any de-
fensive measures against dumping, whereas R, represents the costs when the

importing nation imposes countermeasure(s) against dumping.

3.1. Nash Equilibrium of Trade

In this subsection, we analyze the theoretical game situation under two scenarios:
1) S,pn <Ry and2) S, >R;.

If S, <R,,then the exporting nation would not dump its product into the
importing nation. It is because the total revenue expected from dumping the
product is no more than the sum of the cost of producing the product and the
risk and opportunity cost even when the importing nation does not take any
counter measure. In such case, the importing nation does not need to take any
counter measure as a protection against dumping. Therefore, (no countermea-
sure, don’t dump) is the Nash equilibrium. However, such scenario does not re-
ally exist in the real world of business, because the exporting nation can always
find ways to keep its cost low due to different reasons, such as cheap labor or the
availability of more advanced technology.

If S, >R, it means that when the importing nation does not take any
counter measure against dumping, the revenue of the exporting nation generat-
ed from dumping its product is greater than its risk and opportunity cost. In this
case, it is evident that the exporting nation would most likely dump its product
within the market of the importing nation. So, we have the payoffs of the
two-player game given in Table 1.

Based on this setup, we derive the following implications. 1) For both nations,
each unit of their product produced is successfully sold. 2) When the sales reve-

nue of the exporting nation is greater than zero (S, . >0), the sales revenue of

export
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Table 1. The payoffs of the 2 X 2 pure strategy game.

Importing nation

Exporting Countermeasure No countermeasure
nation Dump S ~C=5.0s SR S =S s Sepn R,
No dump Simpon =€ 0 Sipor 2 0

the importing nation is the net of the revenue of the like products sold in the
importing nation and the portion of sales revenue the exporting nation takes

away from the importing nation (S, ), assuming that there is an in-

mport SB,\’)Urt
creasing total sale of the exporting naption. 3)[ When the importing nation takes
counter measures to prevent exporting nation from dumping its product, the
total cost for the exporting nation to design and produce its product goes higher.
That is, R, > R,. The rest of this paper assumes that all players establish their
best responses by playing the Nash equilibrium through pure self-analyses.

Next, we analyze this game in three different cases, due to the fact that the de-
cision of whether or not the exporting nation would dump its product depends
not only on its expected revenue and related risk and opportunity cost but also
on the decision of whether or not the importing nation would take counter
measures. Assume that such countermeasures incur the actual cost of C.

Case1: S, >R >R,.In this case, the revenue S

export export

of the exporting na-
tion is greater than its cost R, including that of risk and opportunity, when the
importing nation takes counter measures. So, the exporting nation would evi-
dently dump its product. On the other hand, because the exporting nation would
surely dump its product regardless of whether or not there is antidumping
measures, the importing nation would therefore not take any counter measures
in order to decrease the severity of loss and save the potential cost C. As a result,
dumping action by the exporting nation and no imposition of antidumping by
the importing nation, (dump, no countermeasure), is the Nash equilibrium.

Case 2: R <S, ., <R and S

export export

< C. In this case, (Dump, No counter-
measure) is the Nash equilibrium. In other words, when the importing nation
takes counter measures against the potential dumping of the exporting nation,
the importing nation has to spend more than its loss in terms of revenue. Con-
sequently, due to the high costs, the importing nation would not take any coun-
ter measure; and the exporting nation would dump its product.

Case 3: R, <S,,,,<R and S, .

Dump) is the Nash equilibrium. However, since the importing nation would lose

> C . In this case, (No countermeasure,

more in revenue S,

export

tion would take countermeasures if it moves first. Because the revenue S of

export

the exporting nation is smaller than the risk and opportunity cost R, there is

than its risk and opportunity cost G, the importing na-

no motivation for the exporting nation to dump its product. That is, in the sub-
game for the importing nation to take countermeasures, (No dump, Counter-
measure) is the Nash equilibrium.

Based on what is discussed above using the theoretical game model, the results
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can be summarized as follows:

Theorem 1. For the various relationships between the revenue generated from
dumping by the exporting nation and the cost associated with antidumping
measures imposed by the importing nation described above, the following hold
true:

1) If the expected profits generated from dumping is no more than the fixed
cost of designing and producing the products, then the exporting nation would
not produce and dump its product, while the importing nation does not need to
do anything defensively;

2) If the expected profits generated from dumping by the exporting nation are
less than the cost for the importing nation to take countermeasures, then the
importing nation would not take any countermeasures against the dumping; and

3) If the expected profits from dumping by the exporting nation are more
than the cost of taking countermeasures by the importing nation, then the im-
porting nation would move first and take countermeasures against the dumping

by the exporting nation.

3.2. Mixed Strategies for the Game of Dumping and Antidumping

Continuing the analysis of Case 3 above, to make the decision making process
more dynamic, instead of using pure strategies, let us assume that the importing
nation assigns probability p for the event that it takes countermeasures. So, the
payoff matrix of this 2 x 2 mixed strategy game can be described as in Table 2.

For the exporting nation, its indifference condition is
p (Sexport - Rl ) + (1 - p)(Sexpart - RO) = 0’
from which we have

— Sexpart _RO
R-R,

This analysis leads to the following practically useful results:

Proposition 1. If all other conditions are held constant, then the variables p
and S, ,, are directly proportional to each other.

The practical implication of this result is that the more the importing nation
expects to lose its revenue, the higher the probability the importing nation would
take countermeasures against the dumping of the exporting nation. On the other
hand, the higher the probability the importing nation would take countermea-
sures, the more revenue the exporting nation is expected to earn from dumping

its product in the importing nation.

Table 2. The payoffs of the 2 x 2 mixed strategy game.

Importing nation

Exporting Countermeasure (p) No countermeasure (1—p )
nation DumP Slmpul/ -C-5 export * Supau - Rl S, import Sl{rpul/ > Suxym/ - Ro
No dump S —C >0 Spor 2 0
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Proposition 2. If all other conditions are held constant, then the variables p
and R, are inversely proportional to each other.

In practice, Proposition 2 states that the higher the cost for the exporting na-
tion to produce and dump its product, the smaller the probability for the im-
porting nation to take countermeasures. On the other hand, the smaller the
probability for the importing nation to take countermeasures, the higher the cost
will be for the exporting nation to successfully produce and dump its product.
The countermeasures the importing nation [13] could take might include ways
to impose fines, increase tariffs, etc. So, the cost for the exporting nation to pro-
duce and dump its product will increase and the chance for the exporting nation
to move ahead to produce and dump its product will decline. In the contrary, the
lower degree for the importing nation to take countermeasures against dumping
of the exporting nation, the lower level of costs will be for the exporting nation
to produce and dump its product. Therefore, each initiative the importing na-
tion takes as a contingent protection against dumping or to minimize the chance
of potential dumping will be associated with increased costs for the exporting
nation. In practice, the importing nation has to continuously improve its prod-
uct in order to retain and even grow its domestic market. Other the other hand,
if the importing nation does not implement strong countermeasures against
dumping, then various products could more easily appear in the marketplace
and will sooner or later push domestic firms out of competition. More specifi-
cally, when the probability for the importing nation to take countermeasures is
p=3S,/R,, where R =0 when countermeasures are taken, the exporting na-
tion will have to consider its production and dumping of a different product. In
such a case, the expected revenue of the importing nation will be maximized at
Simporn = PC -

Theorem 2. For the exporting and importing nations described above, if the
importing nation makes dynamic decisions regarding whether or not to take
countermeasures against the exporting-nation’s dumping, then the more the
importing nation expects to lose to the exporting nation up to the cost for the
exporting nation to produce and dump its product, the more likely the import-
ing nation will take countermeasures. And the more expensive for the exporting
nation to produce and dump its product, the less likely the importing nation will

take countermeasures.

3.3. Dumping in the World Market

In this subsection, let us consider the case that when deciding on producing and
dumping its product, other than the possibility of taking a portion of the im-
porting nation’s revenue, the exporting nation also knows the fact that its prod-
uct appeals to the customers of other nations from around the world. That is, the
exporting nation could ultimately dump its product in the global market [16].
To this end, assume that the international market the product of the exporting

nation will enter competitively is currently served by m nations, m=1,2,---.
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The customers of these nations are served with mutually substitutable products;
and each of these nations enjoys the backing of its loyal customers who only
purchase the product provided by their favorite nations if the price is no more
than their reservation value, which is set to 1. Assume that these nations com-
pete over those customers who switch from the product of one nation to that of
another nation when the prices are comparable and adjustable, that these na-
tions are well aware of the pricing strategies of each other, and that these nations
have established their best responses by playing the Nash equilibrium through
pure self-analyses.

Speaking differently, the previous assumptions mean that the national market
of each of the product-providing nations is in a state of mutual forbearance,
where firms mitigate rivalry by dividing the market in proportion to firm
strength [20]. They cede dominance to their stronger competitors in those mar-
ket segments where they are less efficient, while in exchange the latter do the
same in segments where the former are more efficient [21]. The firms’ codepen-
dence gradually motivates them to de-escalate rivalry [22], making interfirm
hostility decline [23]. That is, the incumbent firms of each national market can
be seen theoretically as one large aggregate company that competes with other
national aggregate companies in the world level.

The previous assumption about the m product-providing nations generally
means that the technology involved and the relevant business operations have
been standardized. Therefore, for the particular exporting nation to enter and
dump its product in such a market with profit potential, it is reasonable to as-
sume that this exporting nation has come up with a more efficient technology
and/or operation system (such as government subsidies) that can significantly
reduce the overall business expenditure. For example, Christensen et al [24]
empirically investigate the linkage between technologies and their effect on
firm’s survival. Their finding suggests that technological and market strategies of
a new entrant are highly interrelated and that their joint effect plays an impor-
tant role in a firm’s probability of survival.

For convenience of communication, assume that the marginal costs of the in-
cumbent nations and the exporting nation are constant and set to zero without
loss of generality. Furthermore, the aggregate of the incumbent nations is consi-
dered as one nation, because these m nations are also in a state of mutual for-
bearance [20]. If the percentage share of this aggregate nation of the world mar-
ket is o, then g =1-a represents the market percentage of switchers who
base their purchase decision on which price is lower. By incorporating all these
assumptions, we have the following result.

Theorem 3. The exporting nation can profitably dump its product in the
pre-described world market, as a competitor of the incumbent nations, if, and
only if, the size of the market segment of switchers is greater than 0, ie,
p=1-a>0, where « stands for the percentage of the market of the loyal

customers of the m nations.
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Proof. (=) Suppose that the exporting nation dumps its product profitably
into the oligopoly market of m nations. Then, the percentage of the market
switchers or customer surplus must satisfy f=1-a>0.

(&) Assume that the customer surplus satisfies f=1-a >0 . Firstly, let ¢,
be a real number so that f=1-a>q,>0,and a=/ca,, where ¢ isa large
natural number, indicating that the world market has been largely taken by the
incumbent nations.

Secondly, imagine that the aggregate nation is divided into ¢ many identical
“nations”, named 5 i=12,---, (. Each of these nations provides the world
market with identical products and enjoys the market share of ¢, =a/¢ ofloy-
al customers. These imaginary nations compete over the switchers with adjusta-
ble prices. Due to the fact that these imaginary nations are really equal partitions
of the same aggregate nation, they have the same constant marginal cost, which
is set to zero without loss of generality. In addition, the decision makers of these
nations are fully aware of the pricing strategies implemented by all the nations
(because the nations are managed by the same administrative unit), and they es-
tablish their best, identical responses by playing the Nash equilibrium through
their unified self-analyses.

Thirdly, these ¢ imaginary nations do not have any symmetric pure strategy
Nash equilibrium. (For the setup here, there is no need to consider asymmetric
pure strategy Nash equilibrium, because all these imaginary nations take iden-
tical actions). In fact, for any symmetric pure strategy portfolio (x,,x,,--,x,),
where x, =X, for 4, j=1,2,---,¢, a randomly chosen nation j(e {1,2,---,6})
can slightly lower its price from x;, to x| to produce additional profits for all
the nations as long as x> (xj - X} )a » which is possible to do by adjusting x
sufficiently close to x;. Therefore, (x,,x,,--,x,) is not an Nash equilibrium.
Even so, Forrest et al [25] show that these ¢ firms do have a symmetric
mixed-strategy Nash equilibrium.

For the rest of this proof, it suffices to show that the exporting nation is ex-
pected to generate profit from dumping its product in the world market through
uniformly randomizing its price strategy over the interval [0,1].

Let F(P) be the price distribution of Nation j one of the imaginary nations
of the aggregate nation. The aggregate nation or equivalently each of the ¢
imaginary forms sets its price after taking into account the price of the exporting
nation and those of all other imaginary nations. Hence, the profits for Nation /
from its loyal customers is o P and those from its share of the switchers is
[1.,(-P)[1-F(P)]pP=pP(1-P)[1-F(P)]", where F(P)=F(P). As
a result, the profits IT Nation j generates when the nation sells its product at

price Pare
a,P+pP(1-P)[1-F(P)]"

and the objective function of Nation j is to maximize its expected profits by

choosing its price distribution F (P), which can be described as follows:
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+00

max ) £(11,) = [ {a,P+ pP(1= P)[1-F (P)] '} dF (P)

—0

1
= [{aoP+BP(-P)1-F(P)]"aF (P)

0
where E (H‘j) stands for Nation /s expected profits for all possible prices. The
reason that the upper and lower limits of the integral are changed respectively
from +o0 and —oo to 1 and 0 is because when P < 0 or when P> 1, the profits are
zZero.

The equilibrium indifference condition of Nation ;is
a,x P+ fxP(1-P)[1-F(P)] " =a,x1 (1)

So, for the ¢ imaginary nations, solving Equation (1) will lead to their sym-
metric equilibrium pricing strategy, which is given as follows:

€

F(P)=1 —(%j“ )

From f>aq,, it follows that «,/f<1. So, for any price P, satisfying
1>P>a,/p, Equation (2) is then a well-defined probability distribution. This
implies that for the ¢ imaginary nations, or equivalently, the aggregate nation,
the lowest allowed priceis «,// .

To complete this proof, it suffices to show that the exporting nation actually
expects to make profits in the world market. To this end, as
lim _F (P) =1 —(ao /B )1/ N F (1) =1, the cumulative price distribution
function F(P) has a jump discontinuity at the reservation value of P=1,
where the amount of jump is (ao/ﬂ)l/(#l) . That is, F(P) has a mass point of
size (ao / ﬂ)l/ ()" 4t the reservation price of P=1. Therefore, the expected

profits of the exporting nation are given as follows:

E()=J"" ppap+ " pP[1-F(P)] dP (3a)

| (e-)
= j:"/ﬁ BPAP + I;O/ﬂﬂP[l —F(P)]‘ dP + ﬁ[%j (3b)

where the first term in the right-hand side of Equation (3a) stands for the ex-
pected profits of the exporting nation when it charges the lowest price in the
marketplace and captures the entire segment of the switchers, and the second
term is the exporting-nation’s expected profits when it is in direct competition
with the ¢ incumbent nations.

Because the first term in the right-hand side of Equation (3b) satisfies

ay/p o’
j BPAP == >0,
0 2p

the second term is > 0, because the integrant is positive and the third term is
positive, it can be concluded that the expected profits E (H) of the exporting

nation is greater than zero. These conditions imply that if the customer surplus
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satisfies f=1-a >0, the exporting nation can profitably dump its product in
the world market to compete with the incumbent product-providing nations.
QED

Specifically, what Theorem 3 implies is that the exporting nation expects to
profit by taking first a portion of the profits of the particular importing nation
and then a portion of the greater world market of its product. In other words, it
is practically possible that the additional profits the exporting nation expects to
generate from dumping its product in the world market will be more than
S

export

producing and dumping its product in the importing nation. Let S

export”

the sales revenue of the exporting nation from the importing nation by

represent the revenue the exporting nation generates from the world market ex-
cluding the particular importing nation, as described in Theorem 3. Then, we

naturally have the following possibility:
Spon +S >max{R,C}.

export export™

That is, the expanded sales revenue of the exporting nation from producing
and dumping its product is at least the larger of the nation’s cost (R,) of pro-
ducing and dumping its product and the cost (C) of the importing nation for it
to take countermeasures against dumping. In this case, (Dump, No counter-
measure) is the pure strategy Nash equilibrium with the corresponding payoffs
(Sexpm = RosSinpont _Sexport)’ as shown in Table 1. In other words, the market
share of the incumbent firms in the importing nation erodes and is gradually
taken by the exporting-nation’s product while the importing nation cannot do
anything about it. That is, the domestic manufacturer of the particular product
of the importing nation will soon be chased out of its existence unless it switches
its production to a different product. Summarizing what is discussed here, we
have.

Corollary 1. If the exporting-nation’s dumping is expected to generate profits
from other nations beyond the particular importing nation, then the exporting
nation will produce and dump its product worldwide. Such action will prevent
the domestic producers of the product in the particular importing nation from
surviving and ultimately force them to exit their specific market.

4. Consumers: The Ultimate Determining Factor of the
Market

In the previous discussions, the role of consumers, particularly those of the im-
porting nation, was not considered. To this end, let us consider one customer of
the importing nation, who decides to buy or not to buy the product of concern.
Assume that the exporting nation could observe the actions undertaken by the
importing nation, while neither the importing nation nor the customer could
predict or observe whether or not the exporting nation is dumping its product.
Evidently, taking countermeasure against dumping is a clear strategic choice of
actions the importing nation could select in order to at least in theory protect its

domestic market and consumers.
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To analyze the competition, assume that the importing nation will incur a cost
of Cif it chooses to take countermeasures against dumping, and 0 if no coun-
termeasure is undertaken. After observing the policy decision of the importing
nation, the exporting nation has two choices of action to consider: dump or
don’t dump its product with the associated fixed costs of D if dump or 0 other-
wise. When facing a choice between domestically-made product and dumped
product, it is rational to assume that the customer will prefer to buy the dumped
product due to various reasons, such as competitive price and none distingui-
shability between the two products, if such product is available in the domestic
market. His or her utility is (—u) if he or she buys dumped product due to vari-
ous related issues, such as inferior quality, dissatisfactory service, etc., is u if he
or she buys domestically-made product, and is 0 if he or she decides not to make
any purchase, in which case the revenue for both nations is 0. As before, let
S

wport D€ the revenue of the exporting nation generated from dumping its

product in the importing nation, S

import

the revenue of the importing nation
generated from its domestic market when the exporting nation does not dump

the revenue the exporting nation generates from

export

its product, and S -
dumping its product in the world market excluding the particular importing na-

tion. Then we have S, >S When the importing nation takes counter-

import export *
measures, the additional cost for the exporting nation is aC, where 0<a<I1.
This is due to the fact that to follow up with the importing-nation’s counter-
measures, the exporting nation has to push its organization’s knowledge
envelope outward in order to incorporate unknown technologies in its effort to
produce and dump its product effectively [26].

The payoffs of the exporting nation and the customer are respectively given in
Table 3 for the case when the importing nation takes countermeasures and in
Table 4 for the case when the importing nation does not take any countermea-
sures.

Proposition 3. If S

export

+ S&wﬁ, <D+aC, then (No dump, No countermea-
sure, Don’t buy) is the pure strategy Nash equilibrium with the corresponding
payoffs (0,0,0). That is, it is strategically beneficial for the exporting nation not
to dump its product, while the importing nation has no reasons to impose any
countermeasure and the customer does not have a desire to make a purchase.

This result follows from the payoffs of the importing nation that are corres-
ponding to the scenarios that this nation either takes countermeasures or does
not (either Table 3 or Table 4). For details see Table 5 and Table 6, respec-
tively.

This result implies that when the additional revenue the exporting nation ex-
pects to generate from its product is less than the total cost of producing and
dumping its product, then the exporting nation would not produce and dump its
product. Consequently, the importing nation does not need to take any coun-
termeasures; and if the customer of the importing nation decides to purchase,

she has no choice but purchase the product available on the market.
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Table 3. Payoffs when the importing nation takes countermeasures

Customer
Exporting Buy (7) Don’tbuy (1-7 )
N [ RS IR [ I
No dump (1 - p) 0, -u 0,0

Table 4. Payoffs when the importing nation does not take any countermeasures.

Customer
Exporting Buy (&) Don’tbuy (1-¢)
I O N A O K
No dump (1 - ¢) 0, -u 0,0

Table 5. The payoffs of the importing nation and the customer when the former takes

countermeasures.
Customer
Exporting Buy (7) Don’tbuy (1-7)
nation Dump (p) _C _C
No dump (1 - p) S —C -C

Table 6. The payoffs of importing nation and the customer when the former does not
take any countermeasures.

Customer

Exporting Buy (&) Don’tbuy (1-¢)

nation Dump (g) 0 0

No dump (1 - q) 0

import

Proposition 4. If §

export

+ Sexpm, > D+ aC, then (Dump, No countermeasure,
Buy), the pure strategy Nash equilibrium, will provide payoffs of

S pxport +Sexpoﬂ, —D,0,u ). That is, it is beneficial for the exporting nation to
dump its product, while the importing nation does not take any antidumping
scheme and the customer buys the dumped product.

This result implies that when the additional revenue the exporting nation ex-
pects to generate from its product is more than the total cost of producing and
dumping the product, then this nation will move ahead with its production and
dumping of the product, while the importing nation does not even attempt to
take any countermeasures.

Next, let us consider the case where S, __ +S _>D+aC and

export export

<D+aC . That is, the total revenue the exporting nation expects to gen-

export”

erate from producing and dumping its product is greater than the relevant cost,

while the revenue from the rest of the world is less than this cost. The second
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condition is constrained because the exporting nation will most certainly pro-
duce and dump its product in the world market when Sexpm, >D+aC.

We further assume that when the importing nation takes countermeasures,
the probability for the exporting nation to produce and dump its product is p,
and the probability for the customer to purchase is 7. According to [27], before
the exporting nation commits to any decision, it has to first collect information
regarding the situation, and then seize the opportunity to reposition itself by
acquiring the necessary capabilities for successful organizational adaptation. On
the other hand, when the importing nation does not take any countermeasures,
the probability for the exporting nation to produce and dump its product is g,
and the probability for the customer to purchase ¢. For details see Tables 3-6.
To examine this theoretical game, we solve following indifference equations for

mixed strategy Nash equilibrium:
pu+(1 —p)(—u) =0

qu + (1 — q) (—u
r[(sexpm s )-p- aC} N [ s )-p- aC} 0
export” export”

¢ |:( S"Xp‘” t exporr :|

which provides p=¢=1/2 and

D+aC-S - D-S -
r= expori , £= export (4)
Sexport Sexport

which lead to the following conclusions:

Proposition 5. If S, +S€xpm, >D+aC and Sﬂpm, <D+aC hold true
and all other conditions are held constant, then

1) The more the importing nation spends on countermeasures, the more likely
the customer will buy the dumped product from the exporting nation; and

2) Regardless of whether or not the importing nation takes any countermea-
sures, the more revenue the imported product makes within the importing na-
tion, the less likely the customer will buy the dumped products.

In fact, under the condition of conclusion 1, the increased strength of coun-
termeasures of the importing nation makes it difficult for the exporting nation to
dump its product in the particular importing nation so that the availability of the
imported product becomes less in the domestic market of the nation. The scar-
city makes the customer more willing to try the dumped product. However, this
increasing probability of purchase does not mean that the revenue of the ex-
porting nation from dumping its product in this particular importing nation will
go up. In other words, without taking more revenue away from the importing
nation, the chance for the importing nation to continuously spend additional
amounts on countermeasures will be less. This is due to the fact that further
spending on countermeasures will not create much or any tangible benefits.

Under the condition of conclusion 2, the rising revenue of the exporting na-
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tion generated through dumping its product in the importing nation is a result
of the wide availability of the dumped product in the importing nation. The as-
sociated issues related to the foreign dumped product include quality, follow-up
service, etc., which become more rampant and ultimately lead to lowering prob-
ability for the customer to buy. In other words, the more the dumped product is
available, the less likely the customer will buy. This inverse relationship between
the supply of the dumped product and customers’ willingness to purchase con-
firms rigorously what is reported by Huntington [28] and explained by Lin and
Forrest [12]: The more a nation imports goods from a particular nation, the
more antagonistic the citizens of the receiving nation become towards the ex-

porting nation.

5. Cost-Benefit Analysis

Assume that § +S
exp

export

_.>D+aC and S
ort export
antidumping enforcement of the importing nation would generate a threat on

_<D+aC. In this case, any

the revenue of the exporting nation [18]. Hence, the expected revenue of the

importing nation is given by

ﬂimport,countermeasure =pT (Simport -C- Sexport ) + p (1 - T) (_C)

(5)
+(1=P)7 (S = C)+ (1= p) (1-7)(-C)
if the importing nation takes any countermeasures; and
ﬂ.import,na countermeasure qg (Simport - Sexport ) + (1 - q) gSimport (6)

if the importing nation does not take any countermeasures. Substituting
p=¢q=1/2, 7 and &-values in Equation (4) into Equations (5) and (6) produces
the following:

Simporr (D + aC - Se'wc ort” ) 1
- » _5(D+aC—Sm_pm,)—C (7)

export

ﬂ.import,countermeasure
and

T =

import,no countermeasure

D-§
%S—W(zSimpor - SEXP”” ) (8)

export
Differentiating Equation (7) with respect to Cleads to
0 <7r

import ,countermeasure ) aS

— import _ﬁ _1 —a Simport _ l _ 1’
oC S 2 S 2

export export

1

EJ Sexport 4 ”impart,wuntermeasure Isa decreaSIHg

import

which implies that when S, < (l +
o

function of C. In other words, as soon as the product of (I/a+1/2) and the
revenue the exporting nation generates from the importing nation’s market is
greater than the importing nation’s ideal revenue when it does not experience
any dumping from the exporting nation, then the importing nation can no

longer prevent the exporting nation to dump its product by continuously in-
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creasing its investment in countermeasures. In particular, when o =0.25 and

Soport > 2Simpor /9 » the importing nation has to do more than simply taking

export import

countermeasures to stop the exporting nation from dumping its product.

On the other hand, if the importing nation’s maximum revenue S, is

import

1 1) . . .
greater than [_+EJ times the revenue S, of the exporting nation, then

export
(24

the expected revenue 7,

import ,countermeasure

function of its cost of taking countermeasures. In this case, the more the im-

of the importing nation is an increasing

porting nation spends on countermeasures, the more revenue it expects to gen-

erate.
If the importing nation does not take any countermeasure, Equation (8) im-
plies that the expected revenue 7, .. ., counermeasre ©f the importing nation will
<D,

always be positive, because the condition § _<D+aC means S
export exp

ort

since C= 0.

Summarizing what has been discussed in this section, we have the following
result:

Theorem 4. If S;+S, >D+aC and §, <D+aC, then the following
hold true:

1) If the importing nation decides to take countermeasures against dumping,

then it can successfully defend its market as long as its maximum expected

. 1 1) .
revenue is greater than (—+—j times the expected revenue taken by the
o

exporting nation; and

2) If the importing nation decides not to take any countermeasures, then it
can expect to make positive revenues, as given in Equation (8). However, this
positive revenue decreases with increasing revenue the exporting nation gene-

rates from the rest of the world.

6. A Case Study

In the recent decades, with the increasing magnitude of activity of its interna-
tional trades, China’s import-export surplus has been swelling, especially the
surplus with the United States of America. As a consequence, the issue of how to
balance international trades has attracted more and more attention among aca-
demicians, practitioners, and policymakers. Balancing international trades ap-
pears to be an ongoing issue, evidenced by constant occurrence of trade conflicts
among countries, including numerous antidumping mechanisms imposed by
many countries against China’s trades. During the past two years, for example,
the United States has replaced India in becoming the nation of the world that
has employed most antidumping and other trade remedy measures. China and,
in particular, its steel industry have been the main target of United States’ trade
remedy measures. The United States has also imposed higher tariffs on Chinese
imports as an antidumping countermeasure. Many Chinese industries, such as
aluminum, steel, solar products, etc., have been listed by the United States as
dumping industries. On May 17, 2016, the U.S. Department of Commerce [29]
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censured that various kinds of steels exported from China had received 256%
government’s subsidies and decided to increase the antidumping duty rate on
China’s cold rolled steel to 522%. Such antidumping mechanisms have greatly
increased the price of Chinese products introduced in American market. Rele-
vant study [30] also provides the support that antidumping duty rate could affect
the production capacity and financial conditions of the exporter.

According to the World Trade Report [31], in 2015 alone the United States
launched 43 cases of antidumping and 22 cases of countervailing investigations
against China. From the number of the antidumping and countervailing cases,
the United States has surpassed India, the nation that used most such measures
in 2014, and Brazil, which employed most such measures in 2013. On the other
hand, the European Union only launched 12 antidumping investigations, which
were two cases fewer than in 2014. This report maintains that the United States’
drastically increasing number of cases is mainly due to the steel industry. Speak-
ing globally, there were a total of 46 metal-relevant antidumping cases among all
233 antidumping cases worldwide with metal-related cases being the majority.
At the same time, it is easier for the United States to launch antidumping inves-
tigations than the European Union, because the latter has to first conduct a pub-
lic interest review. However, the report points to the fact that the United States is
more audacious than the European Union in its protection of the domestic steel
industry. According to this report, in the past 20 years, India launched the most
antidumping investigations with 767 cases, 15% of the global total, while the
United States had 570 cases and the European Union 480 cases.

In support of this relevant fact, we conduct the case study between China as
the exporter and the United States the importer, as so labelled in the earlier sec-
tions. By specifying the general terms developed in the game-theoretic models of
the previous sections, we are able to derive following conclusions and manageri-
al implications that can serve as practical guidelines for the policy makers of
China and the U.S. involved in international trades. In particular, what is speci-
fied is that China is treated as the exporting nation that dumps one product in
the U.S., as the importer, and the world market.

1) If China’s expected revenue of dumping in the world market is no more
than its fixed cost, then China would not produce and dump its product, while
no nation needs to take countermeasures against China.

2) If China expects to generate more profits from dumping in the U.S. than
the cost for the U.S. to take remedy measures, then the U.S. would take remedy
measures against China’s dumping.

3) The more China expects to lose its dumping revenue, the higher the proba-
bility the U.S. would take remedy measures. And, the higher the probability the
U.S. would take remedy measures, the more the revenue China expects to earn
from dumping in the U.S.

4) If the cost for China to produce a particular product is high, then the
probability for the U.S. to take remedy measures against China’s dumping of the

product is low.
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5) Assume that the U.S. makes dynamic decisions regarding whether or not to
take remedy measures against China’s dumping. Then the more China expects
to lose (up to its cost to produce and dump its product), the more likely the U.S.
will take remedy measures.

6) Other than the U.S. market, China could also collect revenue from the rest
of the world. And if China’s profits from dumping its product in the world mar-
ket are greater than the cost for the U.S. to take remedy measures, then China
will dump its product and the U.S. will not take any defensive actions. That is,
the U.S. domestic manufacturing of the particular product China dumps will
soon disappear.

Assume that China’s revenue from dumping in the world market except the
U.S. is less than its cost of production and dumping in the entire world market,
while the total revenue is greater than the cost. In other words, the U.S. market is
vital for the Chinese product. Then, we have the following results:

7) If the U.S. takes remedy measures, then the more it spends on the measures,
the more likely the U.S. customers will buy the Chinese product. On the other
hand, regardless of remedy measures imposed by the U.S., the more revenue the
Chinese product makes in the U.S., the less likely the U.S. customers will buy the
Chinese product.

8) If the U.S. decides to defend itself against dumping, it can be successful, if
its maximum expected revenue is sufficiently large compared to how much Chi-
na expects to take away from the U.S.

9) If the U.S. decides not to defend itself against dumping, then its expected
positive revenue will decrease with the revenue China generates from the rest of
the world.

Contrast to what is obtained above, [32] comprehensively analyzes the Euro-
pean Union antidumping measures against Chinese imports. They investigate
the effect of antidumping schemes on the performance of Chinese exporters,
European producers, and European importers. Their findings suggest that al-
though European Union antidumping measures successfully reduced the num-
ber of Chinese exporters, they result in an increasing productivity of those re-
maining, while the same antidumping measures have a mixed impact on the

performance of European firms.

7. Final Words

Through rigorously modeling the interaction between an importer and an ex-
porter, this paper develops a general theory on when trade dumping by the ex-
porter could occur and when antidumping measures should be implemented by
the importer and would yield positive effects. By placing our theory in the con-
text of the world economy, what is established in this paper is made both theo-
retically valuable and practically significant. By taking a neutral stand, from nei-
ther the angle of the importer nor that of the exporter alone, we are able to find

conditions under which the exporter could potentially dump its products prof-
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itably and when the importer should beneficially take defensive measures in or-
der to protect its domestic market.

Other than enriching the literature on the age old problem of dump-
ing/antidumping in international trade, the biggest contribution this paper
makes is to illustrate how relatively local problems, involving mostly only two
trading partners, could be beautifully seen worldly within the ever increasing
economic globalization.

Due to how particular conditions are framed within this paper, it is expected
that all of our established results can be readily employed as guidelines for policy
decision makers, and can be easily utilized to analyze actual trading behaviors
between any two given nations. That end is well validated by the case study on
China-U.S. trade relationship given above. In particular, when looking at two
trading partner nations in the roles of exporter X and importer Y, a policy deci-
sion maker from either nation X or nation Y can apply what is established in this
paper to her corresponding scenarios of decision making. For example, conclu-
sion 4) in the previous section regarding the trade relationship between China
and the U.S. in this case becomes: If the cost for X to produce a particular prod-
uct is high, then the probability for Y to take remedy measures against X’s
dumping of the product is low. In other words, to provide practical guidelines,
all one needs to do is to respectively replace specific nations’ roles as an exporter

and an importer into the derived theoretical conclusions throughout the paper.
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