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Abstract

This work develops a two-country, two-firm model of imperfect competition to  show
that antitrust policy may be anticompetitive both at home and abroad. Antidumping
has a procompetitive effect abroad. At home antidumping is anticompetitive in a static
framework but procompetitive in a repeated game. The anticompetitive effect of
antidumping is shown to be enhanced by the presence of a domestic antitrust policy. If
trade and antitrust policies are co-ordinated, welfare is found to be more sensitive to
antitrust than to antidumping. Hence, antidumping and antitrust are imperfect
substitutes.
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1. ,QWURGXFWLRQ

7KH� SXUSRVH� RI� WKLV� DUWLFOH� LV� WR� LQYHVWLJDWH� KRZ� DQWLGXPSLQJ� DQG� DQWLWUXVW� SROLFLHV

LQWHUDFW��$QWLWUXVW� LV�D� WHUP�GHVFULELQJ�D�SROLF\�ZKLFK�DLPV�DW�SUHYHQWLQJ�ILUPV�IURP

DFTXLULQJ�PDUNHW�SRZHU�WKURXJK�PHUJHU��FROOXVLRQ�RU�DQ\�RWKHU�PHDQV�WKDW�UHVXOW�LQ�D

PRUH� FRQFHQWUDWHG� LQGXVWU\� VWUXFWXUH�� 7KLV� FKDUDFWHULVHV� 86� DQWLWUXVW� ODZV�

&RPSHWLWLRQ�SROLF\� LV�D� WHUP�GHVFULELQJ� WKH�(XURSHDQ�DSSURDFK��DFFRUGLQJ� WR�ZKLFK

JHWWLQJ�PDUNHW�SRZHU�LV�QRW� LQ�LWVHOI�DQ�RIIHQFH��DV� ORQJ�DV�D�ILUP�GRHV�QRW�DEXVH�LWV

GRPLQDQW� SRVLWLRQ�� 7KH� XVH� RI� WKH� WHUP� DQWLWUXVW� UHIOHFWV� WKH� DVVXPSWLRQ� WKDW� WKH

JRYHUQPHQW�GHDOV�ZLWK�WKH�PDUNHW�VWUXFWXUH�LWVHOI�UDWKHU� WKDQ�SHQDOLVLQJ�WKH�DEXVH�RI

PDUNHW� SRZHU�� 7KH� WHUP� DQWLWUXVW� XVHG� WKURXJKRXW� WKLV� VWXG\� LQGLFDWHV� WKDW� WKH

DWWHQWLRQ�LV�IRFXVHG�RQ�FROOXVLRQ��EH�LW�H[SOLFLW�RU�WDFLW�

$QWLGXPSLQJ� DFWLRQV� KDYH� HPHUJHG� DV� D� PHDQV� RI� SURWHFWLQJ� QDWLRQDO� LQGXVWULHV

DJDLQVW�DOOHJHG�SUHGDWRU\�SULFLQJ�EHKDYLRXU�E\�IRUHLJQ�ILUPV��+RZHYHU��VXFK��DFWLRQV

KDYH� RIWHQ� EHHQ� VXVSHFWHG� RI� KDYLQJ� DQWLFRPSHWLWLYH� HIIHFWV�� DQG� RI� EHLQJ� XVHG� E\

JRYHUQPHQWV� WR� SURWHFW� QDWLRQDO� LQGXVWULHV� DJDLQVW� IDLU� LQWHUQDWLRQDO� FRPSHWLWLRQ�

$QWLGXPSLQJ�� DV� D� SROLF\� RI� SURWHFWLRQLVP�� IDYRXUV� VPDOO� EXW� LQIOXHQWLDO� JURXSV� RI

VWDNHKROGHUV�DW� WKH�H[SHQVH�RI� ODUJH�DQG�GLIIXVH�JURXSV�RI�FRQVXPHUV� WKDW�RWKHUZLVH

ZRXOG�EHQHILW�IURP�ORZHU�SULFHV�

7KLV� SDSHU� VKRZV� WKDW� WKH� LQWHUDFWLRQ� EHWZHHQ� DQWLGXPSLQJ� DQG� DQWLWUXVW� SROLFLHV

DIIHFWV� WKH� UROH� RI� WUDGH� SROLF\�� $� VSHFLILF� LQWHUYHQWLRQ� E\� WKH� JRYHUQPHQW�PD\� EH

EHQHILFLDO� LQ� WKH� DEVHQFH� RI� DQ\� RWKHU� SROLF\�� %XW� LW� PD\� DOVR� EH� SRVVLEOH� IRU� WZR

GLIIHUHQW�� LQGLYLGXDOO\� EHQHILFLDO�� LQWHUYHQWLRQV� WR� LQWHUIHUH� ZLWK� RQH� DQRWKHU� LQ� DQ

XQGHVLUDEOH� ZD\�� 6SHFLILFDOO\�� WUDGH� SROLF\� PD\� WULJJHU� XQH[SHFWHG� EHKDYLRXUDO

FKDQJHV�LQ�WKH�SUHVHQFH�RI�DQWLWUXVW�

7KH� UHPDLQGHU� RI� WKLV� VWXG\� LV� VWUXFWXUHG� DV� IROORZV�� 6HFWLRQ� �� ORRNV� DW� KRZ� DQ

DQWLWUXVW� FRQVWUDLQW� FKDQJHV� WKH� EHKDYLRU� RI� ILUPV� LQ� D� GXRSRO\� PRGHO�� 7KH� VDPH

GXRSRO\��RQH�ILUP�EHLQJ�IRUHLJQ��LV�VWXGLHG�LQ�6HFWLRQ���XQGHU�DQ�DQWLGXPSLQJ�UXOH�LQ

WKH�DEVHQFH�RI�DQ\�RWKHU�PDUNHW�LQWHUYHQWLRQ��6HFWLRQ���V\QWKHVLVHV�WKH�UHVXOWV�RI�WKH
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SUHYLRXV� WZR� VHFWLRQV�� ORRNLQJ� DW� FRPELQHG� HIIHFWV� RI� DQWLGXPSLQJ� DQG� DQWLWUXVW�� ,Q

6HFWLRQ� �� WKH� ILUPV� DUH� DVVXPHG� WR� FRPSHWH� LQ� TXDQWLWLHV� LQ� DQ� LQILQLWHO\� UHSHDWHG

JDPH��7KLV� VHFWLRQ� LV� DLPHG�DW� ILQGLQJ� DQ�RSWLPDO� DQWLGXPSLQJ�GXW\� WKDW�PLQLPLVHV

WKH� VWDELOLW\� RI� WKH� GXRSRO\� LQ� WKH� VHQVH� WKDW� QR� ILUP� LV� ZLOOLQJ� WR� GHYLDWH� IURP

FROOXVLRQ�� )LQDOO\�� 6HFWLRQ� �� GHDOV� ZLWK� FR�RUGLQDWHG� DQWLWUXVW� DQG� DQWLGXPSLQJ

LQWHUYHQWLRQV�LQ�D�ZHOIDUH�PD[LPLVLQJ�FRQWH[W�

2. Antitrust and some trade considerations

The goal of antitrust regulation and activity is, by definition, to promote competition

on the market even if some of the competitors are harmed as a result. The intended

effect of a competition policy is to lower prices by increasing competition, to the

benefit of the consumer.

The effects of restrictions imposed by antitrust authorities may turn out to be the

opposite of the intended ones. In a theoretical model of duopoly, it can be shown that

a restriction on market share results in higher prices and implies more collusive

behaviour on the part of firms. The idea is similar to the one developed by Krishna

(1985) about the effect of quantitative restrictions on international trade.

Assume there are two firms on Market 1 producing differentiated goods and facing

demands: x1=1�p1+ap21, and x21=1�p21+ap1, 0<a<1. The notation with double

subscript is used for consistency with the next sections, where a two-country model is

developed. The first digit stands for “Firm 2,” whereas the second one stands for

“Market 1.” The firms compete in prices and have marginal costs c1 and c2,

respectively. The Bertrand-Nash equilibrium prices are p1
BN=[2(1+c1)+a(1+c2)]/(4–

a2), and p21
BN=[2(1+ c2) +a(1+ c1)]/(4–a2).

Denote Firm 1’s reaction function, p1(p21)=(1+c1)/2 +ap21/2, by R1, and Firm 2’s

reaction function, p21(p1)=(1+c2)/2+ap1/2, by R2. The two reaction functions are

illustrated in Figure 1  as lines R1 and R2. They intersect at point BN, the Bertrand-

Nash equilibrium point. Inside the region situated between lines D1 and D21, the

quantities demanded are positive.



4

Suppose there is an active antitrust policy which restricts the maximum market share

to any one firm. Let us denote the maximum allowed market share by S. The

restriction to Firm 1 is x1/(x1+x21)≤S, or translated in prices, p1≥A(S)+p21B(S), where

A(S)=(1–2S)/[1–S(1–a)] and B(S)=[a+S(1–a)]/[1–S(1–a)]. This restriction is

illustrated in Figure 1 as line K1. Given p21, Firm 1 is not permitted to reach any point

below line K1 since it would violate the restriction on market share. Analogously,

Firm 2 cannot reach points above line K2, which embodies the restriction on Firm 2’s

market share x2/(x1+x21)≤S. Therefore, the imposition of a maximum market share

restricts the possible area to the one situated between lines K1 and K2. One can prove

by straightforward calculation that the slopes of lines K1 and K2 take values between

the slopes of R1 and R2.

Π2
S                 R2   K2

                                                                      D1                        K1

       p1
S

                                                                                  D21

                                                                                    R1

                                                   L
       p1

BN

                                                                BN

      Q Π1
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                                                                  p 21
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 1
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             Figure 1. The reaction functions in the presence of a market share constraint

                               for the parameter values: S=3/4, a=0.7, c1=0.3, c2=1.4.

Suppose Firm 2 has a higher marginal cost than Firm 1, such that the restriction on

market share is binding to Firm 1. This situation is shown by Figure 1. Firm 1’s

reaction function is the two-segment line QLK1. Since the constraint is binding to

Firm 1, Firm 2 has the opportunity of setting p21 in such a way as to maximise its

profits, given p1= A(S)+p21B(S). This is a situation of price leadership, which is
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always possible since K1 is steeper than R1 and flatter than R2.
1 Firm 2’s

maximisation problem is Max
p21

{p21(1–p21+ap1) : p1=A(S)+p21B(S)}, with the solution

denoted by p21
S, where Π2

S is tangent to K1. In the example illustrated by Figure 1, the

profits to the two firms, Π1
S and Π2

S, are higher than the Bertrand-Nash profits. For

some other values of the parameters Firm 1 might have lower profits, but deriving all

the possibilities is not within the scope of this analysis.

The model provides several interesting insights. If the two firms have marginal costs

that are not very different (S determines how close the marginal costs should be), no

constraint is binding and the Bertrand-Nash equilibrium is obtained. If one of the

firms has a much higher marginal cost than the other one, it will be able to increase its

profit due to the restriction on market share. Suppose one of the firms, say Firm 2, is a

foreign firm. Any trade policy that affects Firm 2’s marginal cost, for instance a tariff,

might change the strategic interaction between the firms in the presence of an antitrust

policy in the way described above. If the foreign firm is initially a low-cost firm

relative  to the domestic one, imposing a tariff may bring the equilibrium point inside

the “competitive zone,” that is, between lines K1 and K2. This would be a pro-competitive

trade policy. On the contrary, if the firms have close marginal costs, a tariff would deepen the

difference in marginal costs. This may have an anticompetitive effect, since it may change

the character of the interaction between the two firms from a Bertrand competition to a price

leadership.

3. Antidumping

3.1 The literature on antidumping and prices

A body of literature on the influence of antidumping laws on pricing already exists.

Wares (1977) shows that when the domestic market is perfectly competitive,

antidumping makes the foreign firm export less and sell more in its own (foreign)

market. Webb (1992) finds that antidumping may have the same effect when firms

compete in quantities. Anderson, Schmitt, and Thisse (1995) use a duopoly model to

prove that enforcing antidumping raises prices in the domestic market and lowers

1 It can easily be proved that this is true for any S and any a.
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prices abroad. Staiger and Wolak (1989) use a model of stochastic demand and an

infinitely repeated game to show that, in states of low demand, the threat of the

domestic firm filing an antidumping suit leads to a higher potential for collusion on

the domestic market. Gruenspecht (1988) develops a two-period model of dynamic

competition between a foreign and a domestic firm where costs in Period 2 depend on

output produced in Period 1. Both firms may find optimal setting prices below the

marginal costs in Period 1 and produce more in order to reduce second period costs.

Antidumping prevents the foreign firm from doing so, thus changing the pay-off

structure of the game. Hartigan (1994) comes back to a purely anticompetitive type of

dumping, the predatory one. Nevertheless, the assessment as to whether a foreign firm

dumps is still dependent on the price the foreign firm charges on the foreign market.

The author finds that antidumping laws enhance or inhibit the signal the foreign firm

sends to the domestic firm about its costs. This signal is sent by the price the foreign

firm charges on the domestic market.

3.2  The effect of antidumping on the Bertrand duopoly

This section looks at the effect of an antidumping provision on equilibrium prices in a

Bertrand duopoly model in the absence of any other trade or competition policy. It is

shown that antidumping reduces the market power of the monopoly in the foreign

country but increases prices on the domestic market. Section 4 will combine the

results of this section and of Section 2 in order to assess the combined effects of

antitrust and  antidumping on prices.

The term “dumping” is understood here as “selling abroad at a lower price than in the

producer’s (i.e., the exporter’s) home country.” Nevertheless, the model developed in

this section considers that the government may allow for a margin of dumping on

grounds of efficiency or other reasons. A partial antidumping duty is modelled by D,

the antidumping ratio, as will be explained below. In the current practice of

antidumping,  this definition tends to be replaced by “selling abroad at a price lower

than a ‘fair’ value.”
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A foreign producer may sell abroad more cheaply than at home for various reasons.

Let us denote by “1” the home market, that is, the market where the government

wants to implement antitrust and antidumping policies. Notation “2” stands for the

foreign market. First, if the foreign producer has a dominant position in its home

market (Market 2) while the importing market (Market 1) is more competitive, the

exporter gets profits by discriminating on prices. This is possible only when arbitrage

between the two countries cannot take place. Then, if Market 1 is a new one for the

exporter, lower prices may be, for instance, promotional or aimed at achieving

economies of scale. One last reason for dumping, from the point of view of the firm

involved, would be to drive local competitors out of business (predatory dumping). In

the model developed below, dumping is the result of a difference in price elasticities

of demand between two markets, which permits price discrimination.

The foreign firm (Firm 2) is dumping in the domestic market (Market 1) if the price it

charges in the domestic market, p21, is lower than the price it charges in the foreign

market, p22. Suppose the foreign firm is a monopolist in the foreign market (in Market

2). The domestic firm charges price p1 and it does not sell abroad. On the domestic

market, the unconstrained reaction functions are p1(p21)=(1+c1+ap21)/2 and p21(p1)=

(1+c2+ap1)/2, and the Bertrand-Nash equilibrium prices are p1
BN=[2(1+c1)+a(1+c2)]/

(4–a2) and p21
BN=[2(1+c2)+a(1+c1)]/(4–a2).

Suppose the monopoly (Firm 2 in Market 2) faces a demand x22=M�p22, where M is a

measure of  market size. The monopoly price is p22
M=(M+c2)/2, the quantity

x22
M=(M–c2)/2, and the profit Π22

M=(x22
M)2. Define  d=p21/p22. The foreign firm is

liable for dumping if d<D, where D is exogenous. Let us call d the (actual) dumping

ratio and D the antidumping ratio. The foreign firm faces the antidumping constraint

p21≤ Dp22. Without the constraint, Firm 2 would choose d corresponding to the Nash

equilibrium on the domestic market,

dBN=p21
BN/p22

M=[2/(M+c2)][2(1+c2)+a(1+c1)]/(4–a2). Firm 2 is dumping on Market 1

if dBN<1. Throughout the next discussion, it will be assumed that M is always

sufficiently great for Firm 2 to dump on Market 1.
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Note that the antidumping constraint, d≤D, is binding only if D>dBN, since dBN

reflects the price Firm 2 would optimally set in Market 1. As Figure 2 illustrates, Firm

2 cannot be obliged by the antidumping authority to set a price lower than p21
BN. The

arrows in Figure 2 indicate the regions where the constraint d≤D is not binding and

the direction in which Firm 2 would change d. Firm 1’s reaction function is not

affected by the antidumping constraint. It is, as before,  p1(p21)=(1–c1+ap21)/2.

                       0                            dBN                       D                                1

                                                                                                                       p21/p22
  Figure 2. The antidumping constraint

Firm 2 solves the problem:
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The solution to this maximisation problem is Firm 2’s reaction function on Market 1

in the presence of the antidumping constraint, p21
D(p1)=A(D)+B(D)p1, where A(D)=

(1+c2+M/D+c2/D)/[2(1+1/D2)], and B(D)= a/[2(1+1/D2)].  Figure 3 illustrates the
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                             Figure 3: Change in Firm 2’s reaction curve under antidumping

                                                         fora=0.7, c1=0.3, c2=1.4, D=1.
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change in Firm 2’s reaction function under the antidumping constraint. To draw

Figure 3, M is considered equal to 1.5 times the value that would solve the equation

dBN=1 to make sure that M is sufficiently great for Firm 2 to dump in Market 1. The

curves R2 and R1 are the unconstrained reaction functions, and the curve R2
D is Firm

2’s reaction function under antidumping. In Figure 3 one can also see a parabola

indicating the profit Firm 2 would get by selling only as a monopolist on Market 2.

All the equilibrium points inside the parabola correspond to higher profits since Firm

2 earns more by selling both at home and abroad than by selling only domestically.

There are several points one can note with respect to the constrained equilibrium.

First, antidumping does not involve Firm 1’s reaction function. Consequently, the

nature of the strategic interaction between the two firms is not changed although the

equilibrium set of prices is.

Then, it can be easily shown that both A(D) and B(D) depend positively on D for a

market size, M, which is not higher than 2+c2. Therefore, a change in D has two

effects on Firm 2’s reaction function. First, an increase in D shifts the curve toward

higher prices. Second, an increase in D also tilts the curve toward higher prices. The

two effects are cumulative, and the overall effect is an increase in the equilibrium

prices with respect to the unconstrained equilibrium prices.

In Figure 3, the curve R2
D is steeper than R2 because, for D=dBN, R2

D does not

coincide with R2. The mere introduction of  the antidumping constraint makes R2
D

differ from R2, but a subsequent increase in D has the effects outlined above.

Lastly, one can derive a relation between prices p22 and p1: p22(p1)=p21
D(p1)/D=

A(D)/D+p1B(D)/D. The existence of a relation between p22 and p1 indicates that

antidumping has a procompetitive effect on the foreign market as long as Firm 2

keeps selling in both markets. Firm 2 becomes a “constrained” monopoly in Market 2,

charging less than the monopoly price.

4. Antidumping and antitrust
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In the previous section it was shown that the equilibrium price in Market 1 goes up

when D goes up. Since Firm 1’s reaction function does not change with D, an increase

in D moves the equilibrium point upward, along Firm 1’s reaction curve. Suppose

there is a market share constraint, S. Suppose, also, that the two firms are in a

Bertrand-Nash equilibrium before an antidumping provision is enforced; that is,

neither of them is bound by the market share restriction. The market share constraint

obliges the firms to keep prices between lines K1 and K2 (see Figure 1).

When Firm 2 is obliged to increase price p21 because of the introduction of an

antidumping constraint, Firm 1 may find itself bound by the market share constraint.

Therefore, the foreign firm finds itself in a leading position, being able to further

increase price and profit in Market 1, as shown in Section 2. The new (higher) price in

Market 1 permits Firm 2 to raise the price in the foreign market as well in order to

maintain the same value of the dumping ratio d=D.

The first conclusion of this analysis is that the foreign firm may do better in Market 1

when antidumping is enforced in the presence of an antitrust provision. Another

conclusion is that a domestic competition policy is anticompetitive both at home and

abroad since it raises prices in both markets. One still has to keep in mind that the

existence of the antidumping provision promotes competition abroad by establishing a

link between the two markets,  undermining the monopoly in Market 2.

���$QWLGXPSLQJ�DQG�WKH�VWDELOLW\�RI�WDFLW�FROOXVLRQ

7KLV� VHFWLRQ� DGGUHVVHV� WZR� TXHVWLRQV�� )LUVW�� LW� LQYHVWLJDWHV� WKH� HIIHFW� RI� DQ

DQWLGXPSLQJ�SURYLVLRQ�RQ�WKH�ILUPV��LQFHQWLYH�WR�FROOXGH�LQ�D�UHSHDWHG�JDPH��6HFRQG�

LW� GHWHUPLQHV� DQ� RSWLPDO� DQWLGXPSLQJ� UDWLR�� WKDW� LV�� WKH� DQWLGXPSLQJ� PDUJLQ� WKDW

PD[LPLVHV�GRPHVWLF�ZHOIDUH��8QGHU�WKH�DVVXPSWLRQV�RI�D�PRGHO�RI�D�UHSHDWHG�&RXUQRW

JDPH�� LW� WXUQV�RXW� WKDW�HQIRUFLQJ�DQ�DQWLGXPSLQJ�SURYLVLRQ� ORZHUV� WKH�SUREDELOLW\�RI

FROOXVLRQ� RQ� WKH� KRPH�PDUNHW��$Q� RSWLPDO� DQWLGXPSLQJ� UDWLR� LV� VKRZQ� WR� EH� ORZHU

WKDQ���
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7KH�VHW�XS�RI�WKH�PRGHO�LV�WKH�VDPH�DV�LQ�WKH�SUHYLRXV�VHFWLRQV��6XSSRVH�WKHUH�DUH�WZR

ILUPV� VLWXDWHG� LQ� WZR� FRXQWULHV�� 7KH� ILUPV� SURGXFH� D� KRPRJHQRXV� JRRG�� )LUP� �� LV

VLWXDWHG�LQ�&RXQWU\����WKH��KRPH�FRXQWU\����,W�SURGXFHV�TXDQWLW\�[��DQG�VHOOV�RQO\�RQ

WKH�KRPH�PDUNHW��)LUP���� WKH��IRUHLJQ��ILUP�� LV�VLWXDWHG� LQ�&RXQWU\���� WKH��IRUHLJQ�

FRXQWU\��,W�SURGXFHV�TXDQWLW\�[���IRU�H[SRUW�WR�WKH�PDUNHW�LQ�&RXQWU\����DQG�TXDQWLW\

[����IRU�VDOH�RQ�WKH�PDUNHW�LQ�&RXQWU\����7KH�WZR�PDUNHWV�DUH�VHJPHQWHG��)LUP���LV�D

PRQRSROLVW� LQ� LWV� RZQ� PDUNHW�� &RXQWU\� �� KDV� D� WUDGH� DXWKRULW\� WKDW� FDQ� LPSRVH� D

SURYLVLRQ�RQ�WKH�IRUHLJQ�ILUP�WKDW�WKH�SULFH�FKDUJHG�LQ�0DUNHW����S����EH�QRW�OHVV�WKDQ

'S���� ZKHUH� '�� WKH� DQWLGXPSLQJ� UDWLR�� LV� D� SDUDPHWHU� WR� EH� FKRVHQ� E\� WKH� WUDGH

DXWKRULW\�� 7KH� WUDGH� DXWKRULW\� LV� WKH� ILUVW� PRYHU� DQG� FKRRVHV� � '�� WKHQ�� WKH� ILUPV

FRPSHWH�LQ�TXDQWLWLHV�LQ�WKH�SURGXFW�PDUNHW��7KH�GHPDQG�IXQFWLRQV�DUH�LGHQWLFDO�LQ�WKH

WZR�FRXQWULHV��QDPHO\��SL ��4L�� L �����ZKHUH�SL� LV� SULFH� DQG�4L� LV� WKH� WRWDO� TXDQWLW\

VROG�LQ�PDUNHW�L�

7KH�LQFHQWLYH�WR�GHYLDWH�IURP�D�SUHVXPHG�WDFLW�FROOXVLRQ�LV�DVVHVVHG�LQ�D�VWDQGDUG�ZD\�

WKDW�LV��E\�FDOFXODWLQJ�WKH�FULWLFDO�LQWHUHVW�UDWH��UFU��LQ�WKH�IUDPHZRUN�RI�D�UHSHDWHG�JDPH

ZLWK� WULJJHU� VWUDWHJLHV�� $� ILUP� GHYLDWHV� IURP� WKH� WDFLW� FROOXVLRQ� LI� WKH� JDLQ� IURP

GHYLDWLQJ�IRU�RQH�SHULRG�LV�KLJKHU�WKDQ�WKH�ORVV�IURP�SOD\LQJ�&RXUQRW�IRUHYHU��7KDW�LV�

ΠG�ΠM!�ΠM�ΠF��U��ZKHUH� VXSHUVFULSWV� G�� M�� F�� VWDQG� IRU� GHYLDWLRQ�� MRLQW� GHFLVLRQ�� DQG

&RXUQRW��UHVSHFWLYHO\��DQG�U�LV�WKH�UHOHYDQW�LQWHUHVW�UDWH�

'HILQH�WKH�FULWLFDO�LQWHUHVW�UDWH�DV�UFU �ΠM�ΠF���ΠG�ΠM���ZKLFK�LV�WKH�UDWH�ZKLFK�PDNHV

WKH� ILUP� LQGLIIHUHQW�EHWZHHQ�FROOXGLQJ�DQG�GHYLDWLQJ�ZKHQ� LW� NQRZV� WKH�SXQLVKPHQW

VWUDWHJ\�� )RU� DQ\� U!UFU� WKH� WDFLW� FROOXVLRQ� LV� QRW� VXVWDLQDEOH� VLQFH� WKH� JDLQ� IURP

GHYLDWLQJ� LQ� RQH� SHULRG� H[FHHGV� WKH� ORVV� IURP� SURGXFLQJ� WKH� &RXUQRW� HTXLOLEULXP

TXDQWLWLHV� IRUHYHU�� 7KH� KLJKHU� WKH� FULWLFDO� LQWHUHVW� UDWH�� WKH� ORZHU� WKH� SUREDELOLW\� RI

GHYLDWLQJ�� DQG� KHQFH�� WKH� OHVV� FRPSHWLWLYH� WKH� LQGXVWU\�� )LJXUH� �� VKRZV� WKH� UHJLRQV

ZKHUH�WKH�LQGXVWU\�LV�HLWKHU�FRPSHWLWLYH�RU�FROOXVLYH��7KXV��DQ\�DFWLRQ�WKDW�PDNHV�UFU

KLJKHU�LV�DQWLFRPSHWLWLYH�VLQFH�LW�GHFUHDVHV�WKH�SUREDELOLW\�WKDW�U!�UFU�
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U��UFU UFU U!�UFU

FROOXVLRQ�������������������FRPSHWLWLRQ

)LJXUH����3RVVLEOH�YDOXHV�RI�WKH�DFWXDO�LQWHUHVW�UDWH

UHODWLYH�WR�LWV�FULWLFDO�YDOXH

:KHQ�DQ�DQWLGXPSLQJ�SURYLVLRQ�LV� LPSRVHG�RQ�)LUP���� LW� IRUFHV� WKH� ILUP�WR� OLQN� WKH

TXDQWLW\�GHFLVLRQV�RQ�WKH�WZR�PDUNHWV��7KLV�LPSOLHV�WKDW�WKH�FULWLFDO�LQWHUHVW�UDWH�IDFHG

E\�)LUP����U�
FU��PD\�GLIIHU�IURP�WKH�FULWLFDO�UDWH�IDFHG�E\�)LUP����U�

FU���,Q�WKDW�FDVH�WKH

LQGXVWU\� FULWLFDO� LQWHUHVW� UDWH� LV� WKH� ORZHVW� YDOXH� EHWZHHQ� WKH� WZR� GLIIHUHQW� FULWLFDO

LQWHUHVW�UDWHV�VSHFLILF�WR�WKH�WZR�ILUPV��EHFDXVH�WKH�QHFHVVDU\�FRQGLWLRQ�IRU�FROOXVLRQ�LV

WKDW�ERWK�ILUPV�SDUWLFLSDWH�

:LWKRXW� WKH� DQWLGXPSLQJ� FRQVWUDLQW�� WKH� RXWFRPH� RI� WKH�&RXUQRW� JDPH�� ZLWK� OLQHDU

GHPDQG�S ��[��[����DQG�ZLWK�]HUR�PDUJLQDO�FRVWV� LV��[�
F �����[��

F �����ΠF �����7KH

WDFLW� FROOXVLRQ� RXWFRPH� LV� WKH� UHVXOW� RI� MRLQW� SURILW� PD[LPLVDWLRQ�� [�
M � [��

M ����

ΠM �����:KHQ� RQH� ILUP� GHYLDWHV�� WKH� RXWFRPH� LV� IRXQG� E\� PD[LPLVLQJ� WKDW� ILUP�V

SURILW��JLYHQ� WKDW� WKH�RWKHU� ILUP�NHHSV�SURGXFLQJ� WKH� WDUJHW�RXWSXW��7KH�SURILW� WR� WKH

GHYLDWLQJ�ILUP�LV�ΠG �����

7KH�FULWLFDO�GLVFRXQW�UDWH�IRU�WKH�XQFRQVWUDLQHG�&RXUQRW�SUREOHP�LV�

r ru u
1 2

1 8 1 9

9 64 1 8

8

9
= = −

−
=/ /

/ /
� ������������

ZKHUH� UL
X� UHSUHVHQWV� WKH� FULWLFDO� GLVFRXQW� UDWH� RI� ILUP� L�� �L ����� LQ� WKH� XQFRQVWUDLQHG

FDVH�� $V� ORQJ� DV� WKHUH� LV� QR� DQWLGXPSLQJ� DFWLRQ�� ZH� DVVXPH� WKH� WZR� PDUNHWV� DUH

FRPSOHWHO\� VHSDUDWH� VR� WKDW� WKH� RQO\� UHOHYDQW�PDUNHW� IRU� VXFK� DQDO\VLV� LV�0DUNHW� ��

7KH�LQGXVWU\�FULWLFDO�LQWHUHVW�UDWH�LV�UFU� �UX� �����

+RZ�GRHV�UFU�FKDQJH�ZKHQ�DQWLGXPSLQJ�LV�HQIRUFHG"�7R�DQVZHU�WKLV�TXHVWLRQ�ZH�QHHG

WR�UHFDOFXODWH�SURILWV�LQ�WKUHH�VLWXDWLRQV������&RXUQRW�LQ�WKH�SUHVHQFH�RI�DQWLGXPSLQJ�

���� MRLQW�SURILW�PD[LPLVDWLRQ�DQG�DQWLGXPSLQJ��DQG�����GHYLDWLRQ�IURP�FROOXVLRQ�DQG

DQWLGXPSLQJ�
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���� ,Q� WKH� �&RXUQRW� DQG�$QWLGXPSLQJ�� FDVH�� WKH� ILUPV� SOD\� D� &RXUQRW� JDPH� LQ� WKH

KRPH� PDUNHW�� ZKHUH� )LUP� �� IDFHV� WKH� FRQVWUDLQW� S� 'S��� 7DNLQJ� LQWR� DFFRXQW� WKH

GHPDQG�IXQFWLRQ��WKH�FRQVWUDLQW�RQ�SULFHV�WUDQVODWHV�LQWR�D�FRQVWUDLQW�RQ�TXDQWLWLHV�VROG

E\�)LUP������[�� ���[��[����'��KHQFH��[�� �'���[��[����'�

)LUP���V�SUREOHP�LV�WR�PD[LPLVH�Π� ���[��[���[���E\�FKRRVLQJ�[���7KH�VROXWLRQ�LV�WKH

UHDFWLRQ� IXQFWLRQ�� [��[��� ���[������� )LUP� �� KDV� WZR� SRVVLEOH� RSWLRQV�� HLWKHU� WR� VHOO

RQO\�RQ�WKH�IRUHLJQ�PDUNHW��JHWWLQJ�WKH�PRQRSRO\�SURILW���Π0
� �����RU�WR�VHOO�ERWK�RQ

0DUNHW� �� DQG� RQ�0DUNHW� ��� 7KH� GHFLVLRQ� GHSHQGV� RQ� WKH� WRWDO� SURILW�Π� Π���Π��

HDUQHG� LQ� WKLV� ODVW� FDVH�� 7KHUHIRUH�� )LUP� �
V� SUREOHP� LV� WR� PD[LPLVH� Π� ���

[���[������[��[���[���� VXEMHFW� WR� WKH� FRQVWUDLQW� [�� �'���[��[����'�� JLYHQ� [��� 7KH

UHDFWLRQ�IXQFWLRQ�WR�)LUP���V�SUREOHP�LV��[���[�� �����'
����'�[������'

����������'��

��6ROYLQJ�WKH�V\VWHP�RI�HTXDWLRQV�JLYHQ�E\�WKH�WZR�UHDFWLRQ�IXQFWLRQV��RQH�REWDLQV�WKH

VROXWLRQ��[�
FG '�'������'������[��

FG �'���'������'������ZKHUH�WKH�VXSHUVFULSW��FG�

VWDQGV�IRU��&RXUQRW�DQG�$QWLGXPSLQJ���7KH�FRUUHVSRQGLQJ�SURILWV�DUH�Π�
FG�DQG�Π�

FG

DV� IXQFWLRQV� RI� '�� )LUP� �� LV� ZLOOLQJ� WR� EH� SUHVHQW� RQ�0DUNHW� �� DV� ORQJ� DV�Π�
FG� LV

JUHDWHU� WKDQ� Π��
0 ����� ZKLFK� LV� )LUP� ��V� PRQRSRO\� SURILW� RQ� 0DUNHW� ��� 7KH

GLIIHUHQFH� EHWZHHQ� Π�
FG� DQG� Π��

0� LV� HTXDO� WR� '����'��'���'���>�����'���@�� ,Q

)LJXUH���WKLV�H[SUHVVLRQ�LV� LOOXVWUDWHG�E\�FXUYH�3��7KH�H[SUHVVLRQ� LV�SRVLWLYH� IRU�DQ\

UHOHYDQW�YDOXH�RI�'��WKDW�LV��DQ\�YDOXH�EHWZHHQ�G%1 ����DQG����7KLV�LPSOLHV�WKDW�)LUP

��LV�DOZD\V�VHOOLQJ�RQ�ERWK�PDUNHWV�

�����������������������������

                            r1
d

                  r2
d

 P                               D*
D2

D1 0.8 0.85 0.9 0.95

0.25

0.5

0.75

1

1.25

1.5

ru=8/9

��������'
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������������������)LJXUH����&ULWLFDO�LQWHUHVW�UDWHV�DV�IXQFWLRQV�RI�WKH�DQWLGXPSLQJ�UDWLR

����,Q�WKH��-RLQW�DQG�$QWLGXPSLQJ��FDVH��MRLQW�SURILW�PD[LPLVDWLRQ�RQ�0DUNHW���UHVXOWV

LQ�PRQRSRO\�WRWDO�TXDQWLW\��WRWDO�SURILW��DQG�SULFH���[��[���
MG �����ΠMG �Π���Π���

MG ����

S�
MG �����ZKHUH�VXSHUVFULSW��MG��VWDQGV�IRU��-RLQW�DQG�$QWLGXPSLQJ���)LUP���VHOOV�DW

KRPH�DW�D�SULFH�HTXDO�WR�S�
MG�WKH�PRQRSRO\�TXDQWLW\�DQG�FDSWXUHV�SURILW�Π��

MG �����VR

WKDW�WKH�WRWDO�SURILW�WR�)LUP���IURP�FROOXVLRQ�LV�Π�
MG Π��

MG�Π��
MG��6LQFH�WKH�JDLQV�IURP

FROOXVLRQ�ZLWK�UHVSHFW�WR�WKH�&RXUQRW�JDPH�DUH�GLIIHUHQW�IRU�HDFK�ILUP��DQ�DVVXPSWLRQ

LV�QHHGHG�DERXW�WKH�GLVWULEXWLRQ�RI�WKH�WRWDO�SURILW�RQ�0DUNHW����$VVXPH�WKDW�HDFK�RI

WKH�WZR�ILUPV�FKRRVHV��LWV�SURGXFWLRQ�VXFK�WKDW�WKH�WRWDO�SURILW�LV�GLVWULEXWHG�EHWZHHQ

WKHP�DFFRUGLQJ�WR�WKH�1DVK�EDUJDLQLQJ�VROXWLRQ�

6XSSRVH�)LUP���JHWV�D� IUDFWLRQ�α�RI� WKH� WRWDO�SURILW�RQ�0DUNHW���� DQG� WKDW� WKH�JDLQV

IURP�FROOXVLRQ�ZLWK�UHVSHFW�WR�WKH�&RXUQRW�JDPH�DUH�GLYLGHG�HTXDOO\�EHWZHHQ�WKH�WZR

ILUPV�� )UDFWLRQ� α� LV� WKHQ� WKH� VROXWLRQ� WR� WKH� HTXDWLRQ� αΠMG�Π�
FG�  ���α�ΠMG �

Π�
FG�Π��

MG��ZLWK�ΠMG �����DQG�Π��
MG �����7KH�VROXWLRQ�WR�WKLV�HTXDWLRQ�LV�α ����Π�

FG�

Π�
FG���7KH�SURILWV�WR�HDFK�ILUP�XQGHU�DQWLGXPSLQJ�DQG�WDFLW�FROOXVLRQ�DUH��Π�

MG αΠMG�

DQG�Π�
MG ���α�ΠMG�Π��

MG�� 1RWH� WKDW�� LQ� WKLV� FDVH�� WKH� DQWLGXPSLQJ� FRQVWUDLQW� LV� QRW

DFWXDOO\�ELQGLQJ�VLQFH�WKH�SULFHV�DUH�HTXDO�WR�WKH�PRQRSRO\�SULFH�RQ�WKH�WZR�PDUNHWV�

)LUP���VHOOV�DEURDG�ZLWKRXW�DFWXDOO\�GXPSLQJ��7R�JHW�WKH�MRLQW�SURILWV�WKH�ILUPV�PXVW

SURGXFH� [�
MG αΠMG�S�

MG�� DQG� [��
MG ���α�ΠMG�S�

MG�� UHVSHFWLYHO\�� 6LQFH� WRWDO� SURILW� DQG

SULFH�KDYH�PRQRSRO\�YDOXHV�� LW� LV� IRXQG� WKDW� [�
MG α��� DQG� [��MG ���α�����ZKHUH�α� LV

JLYHQ�E\�WKH�H[SUHVVLRQ�GHULYHG�DERYH�DV�D�IXQFWLRQ�RI�'�

����/HW�XV� ORRN�DW� WKH�FDVH�RI�GHYLDWLRQ� LQ� WKH�SUHVHQFH�RI�DQWLGXPSLQJ�� ��GG���� DQG

EHJLQ� ZLWK� )LUP� �� GHYLDWLQJ� IURP� FROOXVLRQ�� *LYHQ� [� [�
MG�� )LUP� �� PD[LPLVHV� LWV

SURILW�RQ�ERWK�PDUNHWV��Π� S�[���S�[����VXEMHFW�WR�WKH�DQWLGXPSLQJ�FRQVWUDLQW�[�� �'�

��[�
MG�[����'��7KH�VROXWLRQ� LV�[��

GG ���α�����ZLWK� WKH�FRUUHVSRQGLQJ�SULFH�S�GG� ���

α�����DQG�SURILW�Π��
GG >���α���@���7KH�VXSHUVFULSW��GG���GHQRWHV� WKH�SULFH�SUHYDLOLQJ

RQ�0DUNHW����ZKLFK�KDV�EHHQ�GHWHUPLQHG�E\�)LUP���V�GHYLDWLRQ�IURP�WKH�MRLQW�RXWSXW�

3ULFH� DQG� SURILW� RQ�0DUNHW� �� DUH� S�
GG� S�

GG��'��Π��
GG S�

GG�[��
GG�� DQG� WRWDO� SURILW� WR
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)LUP���LV�Π�
GG Π��

GG�Π��
GG�� �,I�WKH�DQWLGXPSLQJ�FRQVWUDLQW�DOORZHG�)LUP���WR�VHOO�DW

WKH�PRQRSRO\�SULFH�RQ�0DUNHW����WKH�GXPSLQJ�UDWLR�ZRXOG�EH�G S�
GG��S�

0 ���α����

ZKLFK�LV�D�IXQFWLRQ�RI�'�

:KHWKHU�WKH�DQWLGXPSLQJ�FRQVWUDLQW�LV�ELQGLQJ�RU�QRW�GHSHQGV�RQ�WKH�PDJQLWXGH�RI�'�

7KH�GLIIHUHQFH�'�G�� WKDW� LV�� WKH�GLIIHUHQFH�EHWZHHQ�WKH�DQWLGXPSLQJ�UDWLR�DQG�)LUP

��V� GHVLUHG� GXPSLQJ� UDWLR� LQ� WKH� SUHVHQFH� RI� DQWLGXPSLQJ�� LV� SORWWHG� LQ�)LJXUH� �� DV

FXUYH�'���7KURXJKRXW� WKH�QH[W� FDOFXODWLRQV� LW�ZLOO� EH� DVVXPHG� WKDW� WKH� FRQVWUDLQW� LV

ELQGLQJ�DW�RSWLPDO�'��DQ�DVVXPSWLRQ�WKDW�ZLOO�EH�VKRZQ�WR�EH�FRUUHFW�ZKHQ�RSWLPDO�'

LV�GHWHUPLQHG�LQ�WKH�UHPDLQGHU�RI�WKLV�VHFWLRQ�

$W� WKLV� SRLQW� DOO� WKH� HOHPHQWV� QHFHVVDU\� WR� GHWHUPLQH� )LUP� ��V� FULWLFDO� LQWHUHVW� UDWH

KDYH�EHHQ�GHWHUPLQHG��7KLV�UDWH� LV�U�
G �Π�

MG�Π�
FG����Π�

GG�Π�
MG���7KLV�H[SUHVVLRQ� LV�D

IXQFWLRQ� RI�'�� DQG� LW� LV� SORWWHG� LQ� )LJXUH� ���%\� WKH� VDPH�PHWKRG�� )LUP� ��V� FULWLFDO

LQWHUHVW� UDWH�� U�
FU�� KDV� EHHQ� FDOFXODWHG� DQG� LOOXVWUDWHG� LQ� )LJXUH� ��� &XUYH� '�� LV�� DV

EHIRUH�� WKH�GLIIHUHQFH�'�S�
GG��S�

0��ZKHUH�S�
GG�� LV� WKH�SULFH�SUHYDLOLQJ� LQ�0DUNHW��� LI

)LUP���GHYLDWHG�IURP�FROOXVLRQ��&XUYH�'��ZLOO�EH�XVHG�WR�VKRZ�WKDW�WKH�FRQVWUDLQW�LV

ELQGLQJ�IRU�)LUP���DURXQG�WKH�RSWLPDO�YDOXH�RI�'�

)LJXUH� �� VXJJHVWV� WKDW�� IRU� WKH� HQWLUH� UHOHYDQW� UDQJH� RI� '�� DW� OHDVW� RQH� RI� WKH� WZR

FULWLFDO�LQWHUHVW�UDWHV��U�
FU�DQG�U�

FU��LV�ORZHU�WKDQ�WKH�XQFRQVWUDLQHG�FULWLFDO�LQWHUHVW�UDWH�

UX��7KLV�UHVXOW�VKRZV�WKDW�0DUNHW���LV�PRUH�FRPSHWLWLYH�XQGHU�DQWLGXPSLQJ�WKDQ�XQGHU

IUHH�WUDGH��$QRWKHU�LQVLJKW�LV�WKDW�WKH�RSWLPDO�DQWLGXPSLQJ�UDWLR��WKDW�LV��WKH�YDOXH�RI�'

\LHOGLQJ� WKH� ORZHVW� FULWLFDO� LQWHUHVW� UDWH� �PLQLPLVLQJ� WKH� SUREDELOLW\� RI� FROOXVLRQ��

GHQRWHG�LQ�)LJXUH���E\�'��LV�QHLWKHU�G%1�QRU����EXW�WDNHV�DQ�LQWHULRU�YDOXH�

2QFH� WKH� RSWLPDO� DQWLGXPSLQJ� UDWLR� KDV� EHHQ� IRXQG�� LW� LV� SRVVLEOH� WR� FKHFN� WKH

SUHYLRXV� DVVXPSWLRQ� WKDW� DQWLGXPSLQJ� LV� VWLOO� ELQGLQJ� ZKHQ� RQH� RI� WKH� ILUPV� LV

GHYLDWLQJ��&XUYHV�'��DQG�'��LQ�)LJXUH���UHSUHVHQW��DV�H[SODLQHG�DERYH��WKH�GLIIHUHQFH

EHWZHHQ�WKH�DQWLGXPSLQJ�UDWLR��H[RJHQRXV�IRU�WKH�ILUPV��DQG�WKH�GXPSLQJ�UDWLR�)LUP��

ZRXOG�FKRRVH�ZHUH�LW�DOORZHG�WR�FKDUJH�PRQRSRO\�SULFH�RQ�0DUNHW����7KLV�GLIIHUHQFH

LV�QHJDWLYH�IRU�YDOXHV�RI�'�ORZHU�WKDQ�DSSUR[LPDWHO\�����ZKHUHDV�WKH�RSWLPDO�'�FKRVHQ

E\�WKH�DXWKRULW\�LV�DURXQG������7KHUHIRUH��)LUP���LV�DOZD\V�ERXQG�E\�WKH�FRQVWUDLQW�
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7KHUH� LV� DQ� LPSRUWDQW� REVHUYDWLRQ� FRQQHFWHG� WR� WKH� UHVXOW� REWDLQHG� DERYH�� 7KH

VWDWHPHQW

�0DUNHW� �� LV� PRUH� FRPSHWLWLYH�� KDV� WR� EH� XQGHUVWRRG� VWULFWO\� LQ� WKH� VHQVH� RI� WKH

SUHVHQW� GHILQLWLRQ� RI� WKH� LQFHQWLYH� RI� ILUPV� WR� VXVWDLQ� D� WDFLW� FROOXVLRQ�� QDPHO\�� WKH

RXWFRPH�RI�DQ� LQILQLWHO\� UHSHDWHG�JDPH��)URP�WKH�SRLQW�RI�YLHZ�RI�D�VWDWLF�DQDO\VLV�

RQH�FDQ�QRWH�WKDW��DIWHU� WKH�LQWURGXFWLRQ�RI� WKH�DQWLWUXVW�FRQVWUDLQW�� WKH�PDUNHW�VKDUHV

EHFRPH� XQHTXDO�� FDXVLQJ� WKH� +HUILQGDKO� LQGH[� WR� LQFUHDVH�� $FFRUGLQJ� WR� D� VWDWLF

GHILQLWLRQ� RI� LQGXVWU\� FRQFHQWUDWLRQ�� LW� LV� QRW� WUXH� WKDW� 0DUNHW� �� EHFRPHV� PRUH

FRPSHWLWLYH��6WLOO��XVLQJ�WKH�+HUILQGDKO�LQGH[�ZKHQ�GHDOLQJ�ZLWK�WDFLW�FROOXVLRQ�LV�QRW

DSSURSULDWH�VLQFH�LQ�WKLV�FDVH��WKH��WUXH��+HUILQGDKO�LQGH[�PXVW�EH�FRQVLGHUHG�HTXDO�WR

��LQVWHDG�RI������$OWKRXJK�ZKHQ�WDFLWO\�FROOXGLQJ�WKH�ILUPV�GR�VKDUH� WKH�PDUNHW�� WKH

LQGXVWU\�LV�LQGHHG�PRQRSROLVWLF�

$� SDUDGR[LFDO� UHVXOW� RI� PRGHOV� RI� LQILQLWHO\� UHSHDWHG� JDPHV� LV� WKDW� D� SROLF\� WKDW

HQKDQFHV�PDUNHW�FRQFHQWUDWLRQ�LV�SURFRPSHWLWLYH�LQ�WKH�ORQJ�UXQ�DV�LW�GHVWDELOLVHV�WKH

GXRSROLVWLF�FROOXVLRQ��7KDW�LV��WKH�JUHDWHU�WKH�LQHTXDOLW\�EHWZHHQ�ILUPV��WKH�JUHDWHU�WKH

LQFHQWLYH�WR�GHYLDWH�IURP�FROOXVLRQ��

���&R�RUGLQDWHG�DQWLGXPSLQJ�DQG�DQWLWUXVW�SROLFLHV

7UDGH� SROLF\� ZLOO� EH� FKDUDFWHULVHG� KHUH� E\� WKH� DQWLGXPSLQJ� UDWLR� '�� VXFK� WKDW

S�� 'S���� � ��'≤���3DUDPHWHU�'�DOORZV� IRU� WKH� SRVVLELOLW\� WKDW� WKH� JRYHUQPHQW�PD\

QRW�LPSRVH�GXWLHV�IRU�WKH�IXOO�PDUJLQ�RI�GXPSLQJ��WKDW�LV��IRU�WKH�ZKROH�GLIIHUHQFH�S���

S�����6XFK�D�SROLF\�LV�HQFRXUDJHG�LQ�WUDGH�DJUHHPHQWV�VXFK�DV�WKH�*$77�$QWLGXPSLQJ

&RGH�E\�ZKDW�LV�FDOOHG�WKH��/HVVHU�'XW\��SULQFLSOH��,�DVVXPH��IXUWKHU��WKDW�WKH�DQWLWUXVW

DXWKRULW\�LV�DEOH�WR�HQIRUFH�D�VHW�RI�UHJXODWLRQV�HTXLYDOHQW�WR�LPSRVLQJ�D�FHUWDLQ�YDOXH

RI�λ��WKH�FRQMHFWXUDO�YDULDWLRQ�SDUDPHWHU�

7KH�FRQMHFWXUDO�YDULDWLRQ�SDUDPHWHU� LV� DVVXPHG� WR�EH� WKH� VDPH� IRU� WKH� WZR� ILUPV�� ,W

H[SUHVVHV� WKH� EHOLHI� RI� )LUP� �� WKDW� D� FKDQJH� G[�� LQ� LWV� RZQ� RXWSXW�ZRXOG� LQGXFH� D

FKDQJH� G[��λ� LQ� )LUP� ��V� RXWSXW�� ,W� LV� JHQHUDOO\� DVVXPHG� WKDW� λ∈>����@�� ZLWK� WKH
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IROORZLQJ� VLJQLILFDQFH�� λ ��� FRUUHVSRQGV� WR� SHUIHFW� FRPSHWLWLRQ�� λ �� LV� &RXUQRW

FRPSHWLWLRQ��DQG�λ ��VWDQGV�IRU�PRQRSRO\��3XW�DQRWKHU�ZD\��WKH�FORVHU�λ�LV�WR����WKH

PRUH�FRQFHQWUDWHG�WKH�LQGXVWU\�LV���8VLQJ�λ�DV�D�FRQFHQWUDWLRQ�LQGH[�PD\�EH�MXVWLILHG

DV�ORQJ�DV�RQH�FDQ�HVWDEOLVK�D�FRUUHVSRQGHQFH�EHWZHHQ�λ�DQG�D�FRQFHQWUDWLRQ� LQGH[�

7KH�OLWHUDWXUH�RQ�ROLJRSRO\�WKHRU\�KDV�HVWDEOLVKHG�WKDW�VXFK�D�UHODWLRQVKLS�H[LVWV��

%\� GHILQLWLRQ�� XQFRRUGLQDWHG� WUDGH� DQG� FRPSHWLWLRQ� SROLFLHV� HPHUJH�ZKHQ� WKH� WUDGH

DXWKRULW\�FKRRVHV�WKH�SDUDPHWHU�XQGHU�LWV�FRQWURO��JLYHQ�WKDW�WKH�DQWLWUXVW�DXWKRULW\�KDV

FKRVHQ� WKH� RWKHU� SDUDPHWHU� LQGHSHQGHQWO\�� 7KDW� LV� WR� VD\�� '� DQG� λ� DUH� FKRVHQ

VHSDUDWHO\��6LQFH�RQH�RI� WKH�ILUPV� LV� IRUHLJQ��DVVXPH�WKH� WZR�DXWKRULWLHV�PD[LPLVH�D

ZHOIDUH�IXQFWLRQ�HTXDO�WR�WKH�VXP�RI�FRQVXPHU�VXUSOXV�DQG�SURILW�WR�WKH�GRPHVWLF�ILUP�

&R�RUGLQDWHG�SROLFLHV�PHDQ�MRLQW�PD[LPLVDWLRQ�RI�WKH�QDWLRQDO�ZHOIDUH�IXQFWLRQ�E\�WKH

WZR�DXWKRULWLHV��7KH�VHTXHQFH�RI�WKH�JDPH�LV�DV�IROORZV��)LUVW��WKH�DXWKRULWLHV�FKRRVH�λ

DQG�'� VLPXOWDQHRXVO\�� 7KHQ�� JLYHQ�λ� DQG�'�� WKH� ILUPV� VLPXOWDQHRXVO\� FKRRVH� WKHLU

RXWSXW�WR�PD[LPLVH�SURILWV�

)LUP���V�PD[LPLVDWLRQ�SUREOHP�LV�0D[
[
�

���[��[���[���)LUP���PD[LPLVHV�WKH�VXP�RI�LWV

SURILWV�HDUQHG�ERWK�LQ�0DUNHW���DQG�LQ�0DUNHW����'HPDQG�LQ�0DUNHW���LV�[�� ��S���7KH

DQWLGXPSLQJ� SURYLVLRQ� WUDQVODWHV� LQWR� D� FRQVWUDLQW� RQ� TXDQWLWLHV� VROG� LQ� WKH� WZR

PDUNHWV�� S� 'S�� LPSOLHV� [�� �����[���[���'�� 7KHUHIRUH�� )LUP� �� KDV� RQO\� [��� DV� D

FRQWURO�YDULDEOH�� ,WV�PD[LPLVDWLRQ� SUREOHP� LV�0D[
[��

^>���[���[������[���[��[��@�� [�� 

�����[���[���'`��7KH�VROXWLRQ�WR�WKH�WZR�VLPXOWDQHRXV�SURILW�PD[LPLVDWLRQ�SUREOHPV

LV�� [� �E�F������λ�E�D��� [�� �D����λ�F���D����λ�E��� S� ���λ��E�F������λ�E�D��

S� S��'��[�� ��S���ZKHUH�D≡����λ�'���E≡����λ����λ�'����F≡����λ�'�'�������λ��

$VVXPH�WKH�ZHOIDUH�IXQFWLRQ�LV�WKH�VXP�RI�FRQVXPHU�VXUSOXV�LQ�&RXQWU\����&6� �[��

[���
����� DQG� )LUP� ��V� SURILW�� Π� S�[��� :LWK� WKH� HTXLOLEULXP� SULFH� DQG� TXDQWLWLHV

FDOFXODWHG�DERYH��ZHOIDUH�LV�D�IXQFWLRQ�RI�λ�DQG�'��7KH�FRQWRXUV�RI�WKLV��IXQFWLRQ�KDYH

                                                                                                                                           
2 A similar point is made by Shapiro (1989).
3 There is a notorious problem concerning the consistency of  the conjectural variation parameter: the
ex-ante value of the parameter is in general not confirmed after the game is solved.
4 See, for instance, Davies et al. (1989).
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WKH�VKDSH�LOOXVWUDWHG�LQ�)LJXUH����ZKHUH�WKH�YDOXH�RI�ZHOIDUH�LQFUHDVHV�LQ�WKH�GLUHFWLRQ

LQGLFDWHG�E\�WKH�DUURZ�

$Q� LQWHUHVWLQJ� DUHD� LQ� )LJXUH� �� LV� DERYH� WKH� FXUYH� ODEHOOHG� G�λ��� VLQFH� )LUP� �� LV

REOLJHG�E\�DQWLGXPSLQJ�SURYLVLRQV�WR�VHOO�DW�D�SULFH�UDWLR�G S��S���QRW�OHVV�WKDQ�'��,Q

WKH�DEVHQFH�RI�DQWLGXPSLQJ��)LUP���ZRXOG�VHOO�DW�DQ�RSWLPDO�SULFH� UDWLR��G�λ� S��

S���ZKHUH�SULFHV�ZRXOG�FRUUHVSRQG� WR� WKH�XQFRQVWUDLQHG�SURILW�PD[LPLVDWLRQ� LQ� WKH

WZR�PDUNHWV��JLYHQ�λ��6XSSRVH�WKH�WUDGH�DXWKRULW\�LPSRVHG�'�G�IRU�D�JLYHQ�YDOXH�RI

λ��6LQFH�)LUP���LV�IUHH�WR�FKRRVH�D�KLJKHU�G��LW�ZLOO�FKRRVH�G��7KDW�LV�WR�VD\��DQ\�'�G

LV�QRW�ELQGLQJ�IRU�)LUP����2Q�WKH�FRQWUDU\��DQ\�'!G�LV�ELQGLQJ�VLQFH�)LUP���ZRXOG

OLNH�WR�FRPH�GRZQ�WR�G��,Q�WKLV�FDVH��)LUP���FKRRVHV�G '��WKDW�LV��S� 'S���7UDQVODWHG

LQWR�JUDSKLFDO� ODQJXDJH��DQ\�YDOXH�RI�G� VLWXDWHG�XQGHU� WKH� FXUYH�G�λ�� LOOXVWUDWHG� LQ

)LJXUH� �� LV� QRW� HQIRUFHDEOH� E\� WKH� DXWKRULW\�� KHQFH�� LW� LV� QRW� RI� LQWHUHVW� IRU� WKLV

DQDO\VLV��&XUYH�G�λ��LV�D�WZR�GLPHQVLRQDO�YHUVLRQ�RI�)LJXUH���

)LJXUH� �� VKRZV� WKH� FRQWRXU� RI� )LUP� ��V� SURILW� WRJHWKHU� ZLWK� WKH� ZHOIDUH� IXQFWLRQ

FRQWRXUV��7KH�GDUN�DUHD� LV� WKH�GRPDLQ�ZKHUH�Π�� LV� OHVV� WKDQ������ZKLFK� LV�)LUP���V

PRQRSRO\� SURILW� LQ�0DUNHW� ��� )RU� WKHVH� �λ��'�� SDLUV�� )LUP� �� GRHV� QRW� EHQHILW� IURP

VHOOLQJ�LQ�0DUNHW���VLQFH�WKH�REOLJDWLRQ�RI�ORZHULQJ�SULFH�S��LQ�WXUQ�ORZHUV�LWV�SURILW�

7KH�UHVWULFWLRQ�RQ�G�UHILQHV�WKH�LQWHUSUHWDWLRQ�RI�WKH�FRQWRXUV�RI�WKH�ZHOIDUH�IXQFWLRQ�

/RRNLQJ�DW�)LJXUH����RQH�FDQ�VHH�WKDW�PD[LPXP�ZHOIDUH�FRUUHVSRQGV�WR�ORZHU�YDOXHV

RI� λ� DQG� WR� DV� KLJK� YDOXHV� RI� '� DV� SRVVLEOH�� ,Q� D� YHU\� FRPSHWLWLYH� 0DUNHW� ��� WKH

PD[LPXP�SULFH�UDWLR�WKDW�FDQ�EH�LPSRVHG�LV�OLPLWHG�E\�WKH�SURILW�)LUP���ZRXOG�HDUQ

E\�VHOOLQJ�RQO\�LQ�0DUNHW���

$V�WKH�JUDSK�LQ�)LJXUH���VKRZV��QDWLRQDO�ZHOIDUH�LV�PXFK�PRUH�VHQVLWLYH�WR�FKDQJHV�LQ

FRPSHWLWLRQ�SROLF\�WKDQ�WR�FKDQJHV� LQ�DQWLGXPSLQJ�SROLF\��7KDW� LV� WR�VD\��DQ\�JLYHQ

SROLF\� �λ��� '� ��� FDQ� EH� UHSODFHG� E\� DQ� HTXLYDOHQW� SROLF\� �λ��� '������ ZKHUH�λ�� LV

VOLJKWO\�OHVV�WKDQ�λ���EXW�'��LV�VLJQLILFDQWO\�OHVV�WKDQ���
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)LJXUH� �� GLVSOD\V� WKH� ZRUOG� ZHOIDUH� FRQWRXUV�� GHILQHG� DV� :Z � &6��&6��Π��Π��

)LJXUH���VXJJHVWV�WKDW��LQ�WKH�SRVVLEOH�UHJLRQ��UDLVLQJ�'��L�H���LPSRVLQJ�DQWLGXPSLQJ�

OHDGV� WR� KLJKHU�ZRUOG�ZHOIDUH�� 7KLV� LV� SRVVLEOH� VLQFH� LPSRVLQJ� DQWLGXPSLQJ� ORZHUV

SULFH�S���DQG�FRQVXPHUV�LQ�0DUNHW���DUH�EHWWHU�RII��,W�WXUQV�RXW�WKDW�DQWLGXPSLQJ�LV�D

PHDQV�RI��H[SRUWLQJ��FRPSHWLWLRQ��D�SRLQW�PDGH�DOVR�LQ�6HFWLRQ���

7KLV� HIIHFW� LV� VWURQJHU� WKH� PRUH� FRPSHWLWLYH� 0DUNHW� �� LV�� WKDW� LV�� 0DUNHW� �� KDV� D

�FRPSDUDWLYH� DGYDQWDJH�� LQ� FRPSHWLWLRQ� SROLF\� DQG� LW� LV� DEOH� WR� �H[SRUW�� LW�� 2QH

VKRXOG� QRWH�� QHYHUWKHOHVV�� WKDW� FRXQWU\� �� �H[SRUWV�� FRPSHWLWLRQ� DW� WKH� H[SHQVH� RI

�LPSRUWLQJ��PDUNHW�SRZHU��6WLOO��RSHQLQJ�XS� WUDGH� LV�SUHIHUDEOH� WR� WKH� DOWHUQDWLYH�RI

KDYLQJ�D�GRPHVWLF�PRQRSRO\�
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)LJXUH�����)LUP���LV�ZLOOLQJ�WR�VHOO�RQ�0DUNHW���RQO\������������������)LJXUH����:RUOG�ZHOIDUH�LQFUHDVHV�DV
����������������IRU�SDLUV��λ�'��VLWXDWHG�LQ�WKH�OLJKW�DUHD������������������������������������LQGLFDWHG�E\�DUURZ

2QH� UHVXOW� IURP� WKH� JUDSKLFDO� DQDO\VLV� RI� ZHOIDUH� IXQFWLRQV� LV� WKDW� WKH� HIIHFW� RI

QDWLRQDO�DQWLGXPSLQJ�SROLF\�RQ�QDWLRQDO�ZHOIDUH�LV�ZHDNHU�WKDQ�WKH�HIIHFW�RI�QDWLRQDO

DQWLGXPSLQJ� RQ� ZRUOG� ZHOIDUH�� DV� WKH� SRVLWLYH� VORSHV� RI� FRQWRXUV� LQ� )LJXUH� �� DUH

KLJKHU�WKDQ�WKRVH�LQ�)LJXUH����$QRWKHU�LPSRUWDQW�UHVXOW�LV�WKDW��DOWKRXJK�LQFUHDVLQJ�WKH

DQWLGXPSLQJ�SDUDPHWHU�LV�ZHOIDUH�LPSURYLQJ��IRU�DQ\�JLYHQ�GRPHVWLF�PDUNHW�VWUXFWXUH

WKHUH� LV� WKH� SRVVLELOLW\� RI� VLJQLILFDQWO\� ORZHULQJ� DQWLGXPSLQJ� GXWLHV� E\� VOLJKWO\

VWUHQJWKHQLQJ��WKH�FRPSHWLWLRQ�SROLF\�DORQJ�WKH�VDPH�ZHOIDUH�FRQWRXU�

���6XPPDU\�DQG�FRQFOXVLRQ

                                                                                                                                           
5 By solving the unconstrained Cournot problem, d*(λ�=2(1+λ)/(3+λ).

d*(λ)
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$QWLWUXVW�SROLF\��PRGHOOHG�DV�D�FRQVWUDLQW�RQ� WKH�PD[LPXP�PDUNHW�VKDUH�RI�D� VLQJOH

ILUP��PD\� KDYH� SHUYHUVH� HIIHFWV� E\� FKDQJLQJ� WKH� QDWXUH� RI� WKH� VWUDWHJLF� LQWHUDFWLRQ

EHWZHHQ� ILUPV�� $Q� XQH[SHFWHG� HIIHFW� LV� LQFUHDVLQJ� PDUNHW� SULFHV�� KHQFH� WKH

DQWLFRPSHWLWLYH�HIIHFW�RI�WKH�DQWLWUXVW�SROLF\��,I� WKH�FRPSHWLWLYHQHVV�RI�DQ�LQGXVWU\�LV

GHILQHG�DV�WKH�ZLOOLQJQHVV�RI�ILUPV�WR�GHYLDWH�IURP�FROOXVLRQ�LQ�D�UHSHDWHG�JDPH��WKHQ

DQWLGXPSLQJ�LV�SURFRPSHWLWLYH�

,Q� DQ� LQWHUQDWLRQDO� VHWWLQJ�� DQWLGXPSLQJ� LWVHOI� LV� DQWLFRPSHWLWLYH� DW� KRPH�� EXW

SURFRPSHWLWLYH� DEURDG�� $� FRXQWU\� ZLWK� D� PRUH� FRPSHWLWLYH� LQGXVWU\� PD\� �H[SRUW�

FRPSHWLWLRQ� DQG� �LPSRUW�� PDUNHW� SRZHU� E\� LPSRVLQJ� DQWLGXPSLQJ� GXWLHV�� 7KH

DQWLFRPSHWLWLYH�HIIHFW��RI�DQWLWUXVW�LV�HQKDQFHG�E\�DQ�DQWLGXPSLQJ�SURYLVLRQ�

���5HIHUHQFHV

$QGHUVRQ�� 6LPRQ� 3��� 1LFRODV� 6FKPLWW�� DQG� -DFTXHV�)UDQjRLV� 7KLVVH�� ������ �:KR

%HQHILWV�IURP�$QWLGXPSLQJ�/HJLVODWLRQ"��-RXUQDO�RI�,QWHUQDWLRQDO�(FRQRPLFV

������������

'DYLHV��6WHSKHQ��%UXFH�/\RQV��ZLWK�+XZ�'L[RQ�DQG�3DXO�*HURVNL�������(FRQRPLFV

RI�,QGXVWULDO�2UJDQLVDWLRQ��6XUYH\V�LQ�(FRQRPLFV��/RQJPDQ��/RQGRQ�DQG�1HZ

<RUN�

*UXHQVSHFKW�� +RZDUG� .�� ������ �'XPSLQJ� DQG� '\QDPLF� &RPSHWLWLRQ��� -RXUQDO� RI

,QWHUQDWLRQDO�(FRQRPLFV�������������1RUWK�+ROODQG�

+DUULV�� 5LFKDUG�� ������ �:K\� 9ROXQWDU\� ([SRUW� 5HVWUDLQWV� $UH� �9ROXQWDU\���

&DQDGLDQ�-RXUQDO�RI�(FRQRPLFV��;9,,,��1R�����1RYHPEHU�

+DUWLJDQ��-DPHV�&���������'XPSLQJ�DQG�6LJQDOOLQJ���-RXUQDO�RI�(FRQRPLF�%HKDYLRU

DQG�2UJDQL]DWLRQ�����������

.ULVKQD��.���������7UDGH�5HVWULFWLRQV�DV�)DFLOLWDWLQJ�3UDFWLFHV���1DWLRQDO�%XUHDX�RI

(FRQRPLF�5HVHDUFK��:RUNLQJ�3DSHU�QR�������
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