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OPTIMAL TRADE POLICY UNDER BERTRAND COMPETITION
AND INCOMPLETE INFORMATION

YOUNG-HAN KIM*

This paper examines the optimal export policy under incomplete information. In
the model considered, foreign consumers do not know the product quality of the
domestic firm, which competes with the incumbent firm in the foreign market.
Conditions are derived under which the game has a unique intuitive separating
equilibrium in which an exporter can credibly signal its quality. We demonstrate
that the welfare effect of the trade policy depends on two factors: the
informational externality-reducing effect, and the strategic effect. When the product
differentiation and the quality variance is large, the optimal trade policy is an
export subsidy, which reduces the upward price distortion. Otherwise, the optimal
policy is an export tax for strategic reasons.
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1. INTRODUCTION

When a firm tries to enter a new foreign market where there is an incumbent
firm, the firm is potentially confronted with a serious entry barrier because
many foreign consumers do not know the entrant’s quality and may be loyal to
the incumbent firm's products. In addition to firms® efforts to overcome the
informational barrier, we can observe many examples of government intervention
to support foreign market penetration by a firm with a new product, which is
competing with a foreign incumbent firm. Even though direct government
subsidization of exports is prohibited under unilateral trade rules, indirect
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government intervention in the form of export credit programs is widespread.

Reflecting the recent trends of international competition, there have been
several studies that analyze the welfare effects of trade policy under oligopoly,
and the effects of incomplete information on foreign market entry strategies.
Eaton and Grossman (1986) examine optimal trade policy when the firms are
engaged in Bertrand competition. They assume that a domestic firm and a
foreign firm are competing with differentiated products in a third market. Based
on these assumptions, they show that if a government is able to set its policy
in advance of the firm’s price decision, and if government policy commitments
are credible, an export tax is the best policy to improve domestic social welfare,
because the export tax gives the domestic firm Stackelberg leadership advantage.
However, Eaton and Grossman do not consider the effect of incomplete
information in their model.

Bagwell (1990)’s paper, which is most closely related to this paper, examines
the effect of incomplete information on the market entry strategy when an
entrant firm is engaged in Bertrand competition with an incumbent firm. He
shows that when the product quality of the new entrant is unknown to

cmsmers and when _the nrdoct, of the Jow-cwality tvpe of the entrant is
b’ "' — m—

not be able to enter the market profitably. This result, however, is based on his
assumption of identical consumers and the assumption that the low-quality
entrant’s product and the incumbent’s product are identical.
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assumption to describe actual consumers’ behaviors. Our discussion focuses on
the welfare effects of government intervention to cormrect the informational
externality when firms are engaged in Bertrand competition while Bagwell (1990)
does not discuss the effect of government intervention. However, the assumption
that the entrant firm’s product quality is unknown to consumers and the
incumbent firm is common to Bagwell (1990)’s paper and this paper.

Based upon the assumptions, this paper demonstrates that under Bertrand
competition with the incumbent firm, it is optimal for the high-quality firm (H)
to signal its actual quality through an upwardly distorted price. The welfare
effect of trade policy depends on two factors: the informational-externality-
reducing effect, and the strategic effect, which gives the domestic firm the
Stackelberg leadership advantage. If the government believes that the firm is
likely to be the high-quality type, the informational externality reducing effect is
dominant, and therefore, an export subsidy is the optimal policy. If the
government believes that the firm is likely to be low-quality type, an export tax
is the optimal policy to give the entrant firm the Stackelberg leadership
advantace. In addition. if the quality difference between H and L. the cost of
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low-quality product (g4,) with a low variable cost (C;). A domestic firm which
tries to enter the foreign market can be either a high-quality firm () with a
high variable cost (Cy) or a low-quality firm (L) with a low variable cost(C,).
It is assumed that Cyp>C,>C; and ¢q4>gq,;>¢,;2

The domestic entrant and the foreign incumbent set prices P° and P’ simultan-
eously, where the superscript e of P° designates the entrant, and / denotes the
incumbent. When we assume temporarily that the quality of the entrant’s product
is known to foreign consumers, foreign consumers buy the product of the
entrant only when the consumer surplus from purchasing that good is higher
than the surplus from purchasing the incumbent’s product: (g~ P%)—(8g,
— P1)>0, where i=H, L. Hence,e only a consumer whose taste parameter is
higher than a critical value #= il S| buy the engrant’s product. Then a
consumer whose taste parameter is ‘befiween § and b= —E~ will buy the incum-
bent’s product, and a consumer whose taste parameter is "lower than 4 will not
buy any product. In addition, we assume that P°> p’3

Therefore, based on the assumption of uniform distribution of the taste
parameter, the demand functions of the entrant and the incumbent are defined as
follows:

? In this paper, we assume that a high quality product involves a high marginal cost, and a
quality level is not an endogenous variable. As a referee mentioned, the main difference of this
paper’s assumption from that of Bagwell (1990) is that the low quality product of the entrant
firm is differentiated from the incumbent firm’s product. Even when we assume that the
incumbent firm’s quality is higher than the low quality entrant firm, the basic result is same as
the reverse case. Therefore, even if the marginal cost of the incumbent firm is higher than the
low quality entrant firm, the result is same as the reverse case as long as two products are
differentiated. When the marginal cost of the low quality entrant is same as the incumbent, two
firms behave as if in a competitive market with zero profit. Therefore, the low quality entrant
firm has always an incentive to mimic the quality firm, and we obtain a single pooling
equilibrium as in Bagwell (1990)’s paper. This case of homogeneous products is rather
unrealistic, and we assume differentiated products between the entrant and incumbent in this
paper.

As a referee suggested, when we assume that the quality level of low quality type entrant
firm is lower than the incumbent firm, the entrance of the low quality type firm will have a
different welfare implication to the incumbent firm. However, as there is no domestic
consumption of the products, from the perspective of the domestic government, this assumption
would not make significant change in its welfare implication of the trade policy. In addition, a
referee suggested to use a general functional form instead of a specific demand function for a
neat presentation of the results. We definitely agree with the idea that the proof with a general
functional form is more desirable not only in terms of presentation but in its solidity of proof.
However, in this model, the specific functional form is more convenient to present the results
reﬂecting the technological properties.

/ ]
’ The case * L A:‘P £ possible as a referee suggested. However, in this model, we

assume that the demand of the incumbent firm and the entrant firm cannot be negative and the

term in the square-root of the separating price should be non-negative. By these assumptions, the

e 0
case %‘Dl <§ is not considered in this model.
T4y !
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Then the profit functions of two firms are respectively:

— e _ pl
e 3)
e_ pl J
I,= (P~ Cz)[%_-fl—%]. 4)

The two firms’ reaction functions are:

P+ CH 44,0

PQQI+ CIQ:'
2 T on &)

I__ pi e\

P=RYPH=

where dg;=gq,—q;, i=H, L.

From the above reaction functions, we can see that the two goods are
strategic complements: The reaction functions are upward sloping. The Nash
equilibrium price levels are:

a{2C;+ C;+24q,0 q/(Ci+ dg,6) +24,C;
4q,—q; 49,—a;
where /=H, L. (6)

Pe*: > Pe*:

>

Substituting these Nash equilibrium prices into the profit functions, we obtain
the Nash equilibrium profits of the two firms under complete information:

(2 0g;49,+ Ciq;— q.(2C,— C)))?
dq,(4q,— 01)2
q;(0g;4q,+ q,;(Ci+ C1)—2C1q)°
q:dq(4q,— q))*

=

’

where 4C,=C—C, i=H, L (7)

1=

It can be easily shown that in the equilibrium the entrant charges a higher
price than the incumbent and makes a higher profit under complete information.4

* For the consistency of the model, we need to ensure that there is non-negative demand. The

assumptions we need are:
D) 84,4¢,22Ciq,—g(C:+ Cy where i=H, I (This assumption means that the consumer
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When the foreign consumers do not know the entrant’s product quality, the
sequence of moves is as follows: Nature decides the quality type of the entrant
(H or L). The probability that the entrant is of the high-quality type is &y,
and this is common knowledge. Then the firms decide their pricing strategies
simultaneously, and consumers observe the price levels of both firms and update
their beliefs about the product quality type of the entrant. Finally, based on their
updated beliefs, the foreign consumers make their decision as to which product
to purchase.

At the first stage, both the incumbent and the entrant choose prices to
maximize profit:

P'earg max (8,111 P, Pi), w(Py)=1)
+ (1= 8NP, Ps, w(P;)=0)) (8)

where w(P°) is the consumers’ posterior belief about the probability that the
entrant’s quality is high.

P e argmax [1¢(P', PY) where ;=H or L. 9
P

If the price of H is different from that of L, ie., P§i+P%, then the con-
sumers’ posterior belief about product quality is w(P%, P)=1 and w(P%, P')
=(0. If H’s price is the same as L’s, ie.,, then the consumers’ posterior
beliefs about quality are the same as the prior beliefs (w(P%, P)=¢8y). Thus,
the separating price signals the entrant’s quality type while the pooling price
provides no information about the actual quality type of the entrant.

When 4 and L set the pooling price, the consumers cannot update their
beliefs about the entrant’s quality type. Therefore, expected quality is: gz= Syqy
+(1—38mar.

. EQUILIBRIA OF THE MODEL

We determine the equilibrium strategy of a firm which tries to enter a
foreign market under incomplete information about the entrant’s product quality
while the incumbent’s product quality is known. We use Cho and Kreps’
intuitive criterion as equilibrium refinement. First, we examine whether there
exists a pooling equilibrium. When the demand function is downward-sloping, H
can always credibly signal its quality and make a higher profit by deviating

heterogeneity is sufficient that the demand for the incumbent is non-negative.)
i) 294,4¢,2q,(2C,— C))— C;q, where ;= H, L (This assumption guarantees non-negative demand
for the entrant.)



YOUNG-HAN KIM: OPTIMAL TRADE POLICY UNDER BERTRAND COMPETITION 129

from a pooling price to a separating price. The intuition behind this result is as
follows: When the demand function is downward sloping and influenced by the
quality level, the demand for L’s product decreases more sharply than that for
H's products with the same price increase. Therefore, when H increases its price
higher than the critical value, L has no incentive to mimic H. Therefore, There
is no pooling equilibrium that passes Cho and Kreps’ intuitive criterion.’

Now, we define the separating equilibrium in which H separates itself from L
by choosing a separating price, and consumers believe the firm to be H if they
observe the separating price. Since the incumbent does not know the entrant’s
quality, the incumbent’s profit function is based on the expected pricing strategy
of the entrant. In the separating equilibrium, the profit function of the incum-
bent, H, and L are, respectively:

e __ pl
(P, w=1)=(P§—CH)[_H——PS—_E*] (10)
dy — 4y
I — 1) = _ P§—P’ _ ﬁ'_ﬂ_ﬂ
(P, P, w=1)=(P' C’)[a” cm—ql+(1 On) ar—a; ar|
e pl
M(PL. w=0)=(Pi=Co[ 0= |
4r—4q;

The profit maximizing firms’ reaction functions are derived from the profit
maximizing problem of each firm as follows.

The separating reaction function of H is derived from the self-selection
condition of L:

IS (P, w(PY=D<ITUP:, w(BF)=0). (11)
. - Ps—P (P'+ dq.0—Cp)*
=(Ps CL)[6 an— 41 ]S 44q,

where P¢ is the separating price of the entrant firm.

There are two solutions of the binding condition of equation (11). We define
the upper value solution as P¢ and the lower value solution as P$. Any price
which is higher than P¢ or lower than PS(P=Pg, P<P§) is potentially a
separating best response. However, it is easily shown that only can pass the
intuitive criterion.6

Hence, we obtain the following best response functions for H:

'+ 4 +V dgdqu(0)’ — (P'— Cp )2 dq/ 4
REP)= P qu+ C+V 4q GH2(<9) ( 1) dqldqr (12)

5 Refer Appendix 1 for the formal proof of the non-existence of intuitive pooling equilibrium,
® The formal proof that only passes the intuitive criterion is given in the Appendix 2.
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whete dg=qp—q., dqy=qu—aq;, da,=a,—q;.
From I’s expected profit function, we can derive the following:

q:{0udq ps+ (1= 8 dqyuP;) +_Q£
2(q1 49y~ 8y a:da) 2

RU(P¢, P)= (13)

The reaction function of L is:

P'+Ci+4q,0
5 X

R{(P)= (14)

The term inside the square root in the separating reaction function is a
decreasing function of P’ Therefore, when P’ is higher than the critical value,
P!, H’s separating reaction function is lower than H’s reaction function under
complete information:

P'+ 4940+ C +V dada;6) — (P'— C)°da/ Al a,
2

P+ Cy+ g, 6

R Ha

R(P)=

<RH{P)= (15)

H chooses the separating reaction function, R¢(P), only when it is higher
than F7’s reaction function under complete information, R5(P"). If RE(PY) <
R5(PY, there is no incentive for H to choose the separating reaction function
because H can separate just by choosing R5(P') and H’s profit is maximized
with R5(P"). When H chooses a price higher than the separating price, L has
no incentive to mimic H. Hence, when P’ > P’ H’s reaction function is given
by the complete information reaction function, R5(P"), which is higher than the
separating reaction function and, therefore, gives I no incentive to mimic .

The critical value of the incumbent’s price, P/, can be obtained by solving
(15)7

Pl2pPl=C,+V 49,4040 — (Cy — C;)’dq. | dq (16)

When the incumbent’§ price is higher than the critical value P/, H’s reaction
L P+ + . . . . .
function is Rj(P") = Cy +4au 9, which gives L no incentive to mimic H.

We can describe the conditions that have to be satisfied for the existence of
a separating equilibrium with the help of a diagram, in which we plot the

7 No firm will choose a negative price in a one period game. So, we discard the negative
interval of the incumbent’s price, P'<C, —V dg;4q,(8)* — (Cy— C.)*dq, /g <0, which is derived
from the above inequality.
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[Figure 1] The Existence of the Unique Separating Equilibrium

Pii ©

(b)

P,

reaction function for H, I, and 7. We can reduce the diagram from three
dimensions, (PS5, Pf, P') to two dimensions, (Pg, P’), by substituting Ri(P,)
into R/(P¢, Pf) and then solving for P~

The following figure illustrates the reaction functions.:

Pl dqy 6+ Cot\ dgdg il 6)° — (P'— C)%44/ dg,,
2

@): RE(P)=

, _
+
O Ry(P) =1t daul

4,(284dq PE+ (1= 8 A C,+ da, 0)) +2CLq . dan— 819, 49)
4(q,; dgy— Syqdg) — (1 — S day

©): R(RH=

A: The intercept of (a) on the axis, B: The intercept of (c) on the axis

Proposition L_There exists 4 ynigye infujfive.senaratipe Louilibrium

Proof: The existence of a unique separating equilibrium can be proved by
showing that: i) H’s reaction function (a) is concave8 ii) the slope of (c) is
steeper than that of (b), iil) A>0 and A>RB (the intercept of FH’s reaction
function on the P axes should be higher than the intercept of the incumbent’s
reaction function on the Pj; axes).

i) The concavity of (a): When we take a second derivative of RE P with

¥ Otherwise, there could be multiple equilibria.
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respect to P’, we obtain

@R{(a) _  (1—day/da)"(P'=Cp*  (1—daw/day)
dPIz - 2G3/2 261/2
_ qy(49)*(6)*
- ZAQLGB/Z <0

where G= dgdqy(8)*— (P'— C.)*dq/4q,.>0
dg=4qy—qr, Jgu=aqu— a1, 4a.=aqr— 41
ii) The slope of (c) is steeper than that of (b):
dRHC) 3(1—8day dPg(b)
P 2T T Geyde. T aP
iii) The intercepts of (a) and (c) on the Pj axes are, respectively,’

_ dayb+ CoHV (day 6~ C)*—(dau/da)(da - CL)’

-1
2

A 2
_ a0+ CutV (an=a1)(dande 07~ Cldar )
2
=1 2C;(qrdqy— 0uq.dq) _ —

Therefore, A—B>0 QED.

IV. WELFARE EFFECT OF GOVERNMENT TRADE POLICY

In this section, we examine the optimal trade policy for the domestic
government. We assume that: i) the government cannot verify the quality of the
domestic product ex ante, however ii) the government can commit to a trade
policy before firms move. When the government levies a specific export tax, t,
the social welfare function is:

W)= 8,1 E(PEGN + (1 — 8T FAPE(t))
+ (85 D(PE + (1 — 8 D(PD) (17)

where ¢ is a specific export tax. (If #<0, it is an export subsidy.)
The welfare function can be rewritten as follows by substituting the profit

functions into (17):
P& — PXt)

W)= PE(t)—Cy—1t) _6’———261—14—-— +(1—8)(P(t)—Cr— 1)

® The assumptions of the non-negative demand of each type of firm assures .



YOUNG-HAN KIM: OPTIMAL TRADE POLICY UNDER BERTRAND COMPETITION 133

(7,_ PL(tLqLP’(t))H(”(a Pse(ti,qfl(t))

(18)

+(1—5H)(_9— Pi(t)—P'(¢) ))

dqy,

The optimal government policy can be determined by examining an
infinitesimal change in policy evaluated at t = 0. (18) can be simplified as:

B P§(t)-P’(t))
dqy

+(1—aH)<Pf(t>—CL>(?—‘Ii§££)4hz—PILQ)

W) = aH(P§<t>—cH)(7a

(18)

As we can observe from (18), the expected tax revenue by the government
is directly offset by the firm’s tax payment, and therefore a tax has no direct
effect on welfare. Hence, the first derivative of the welfare function with respect
to tax is:

dW(P&(t), PI(t), PI(E), B

dat t={
_ow ) dPS(e) | awi ) dPi(t) | owX-) dPi(t) (19)
dP¢ at dPf dt aP' dt

where “”” denotes the equilibrium values.
By examining the sign of (19), the sign of optimal government policy can be
determined.

dP&(t) dP{(t) _ 1o
Note that p7 >0, P >0
ow(-) _ dl, _
3P7 ap, ~0 (20)

by the envelope theorem.!!

¢ (¢
3[[1; . ) P§ ,=O= aH dI—[H(PZ’;Ze), PI )) <0 (21)

t==0

" The export tax can be introduced into the model by letting C,= C.+t and Cy=Cutt.
That is, the imposition of an export tax has the same effect as the increase of the cost.
Therefore, the increase of cost caused by an export tax will increase the equilibrium price of H
and L.

" L's profit is maximized at P, and therefore, the first derivative of L's profit function with
respect to P, is zero.
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The sign of the first derivative of H’s profit with respect to H's separating
price, Pg, is negative because H’s profit function is concave and the separating
price is higher than H’s Nash equilibrium price under complete information:
PS(t)>P(c(H), 1) where P(c(H), 1) is H's Nash equilibrium price under
complete information.12

dﬁth) _ df}’)(ﬂt) dpgtm -0 because dPH(t) 20 and _dﬁ_(g -

since I's reaction function is upward-sloping.

oM -) 6H(P5(f)_CH) (1—6H)(Pf(t)"CL) 23
P T dag da; >0 @3

Therefore, the first derivative of the welfare function with respect to the
export tax can be rewritten as follows:

dW(PE(t), PU(¢t), PE(t), t)

dt =0
. Al y( ) dps(f) dw( - ) dﬁ](l‘)
- 811 aPe dt u(;PI df (24)
- + + +

Therefore, the sign of the above first derivative of the welfare function is
decided by the magnitude of 6. If 8y is sufficiently large, then the sign of the
first derivative of the welfare function with respect to the export tax is negative;
otherwise, the sign is positive.

The welfare function is strictly concave. Therefore, if the sign of the first
derivative of the welfare function with respect to the tax is negative evaluated
at t=0, the welfare function is maximized with a negative tax, that is a
positive subsidy, and vice versa. Therefore, when §, is significantly high, the
optimal trade policy would be an export subsidy. When &, is relatively small, it
would be optimal to offer an export tax. The intuition is as follows: when it is
more likely that the firm is a high-quality firm, the incentive for L to mimic H
becomes larger, and in that case, H can separate itself from L through upward
price distortion. This upward price distortion decreases social welfare, and
therefore, a government export subsidy improves social welfare by reducing the
price distortion.

"> The concavity of H’s profit function is easily proven as follows:

dMu(P P _ =2
dP§ dqu

<0
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[Figure 2] Optimal Trade Policy With Respect To &y

However, if &5 is low, ie., if the firm is likely to be of type L, then social
welfare is improved by an export tax which gives the firm a strategic advantage.
The above result is confirmed by a simulation of the optimal trade policy:!3

The above simulation result shows that when the prior belief is high, ie.,
when the government believes that the domestic firm is likely to be of the
high-quality type, social welfare is maximized with a negative export tax, ie., a
positive export subsidy. When the prior belief is low, ie., when the government
believes the firm is likely to be of the low-quality type, social welfare is
maximized with a positive export tax.

The above simulation result shows the relationship between the optimal tax
and prior beliefs. When the consumers’ prior beliefs about high quality are high,
it is optimal for the government to offer an export subsidy; if the prior beliefs
are lower, it is optimal to levy an export tax.

The intuition behind this result is that when the government believes the firm
is likely to be of the high-quality type, an export subsidy is the best policy,
because the export subsidy reduces the upward distortion of H’s separating price,
which is caused by the informational externality. When the government believes
the firm is likely to be of the low-quality type, it is optimal to levy an export
tax because the export tax gives a Stackelberg leadership advantage to the
domestic firm.

" The optimal tax cannot be determined analytically because there is a tax term within the
square toot term in the welfare function. Therefore simulation is used to show the optimal trade
policy by solving the social welfare maximization problem with respect to the export tax using
the specific parameter values.

The parameter values used in this simulation satisfy the non-negative demand assumption. For
the details of the parameter values used in the simulation, see Appendix 2.2. For the simulation
of the optimal tax with respect to the prior belief, the following parameter values are used: .

an=2, a;=1.5, ay=1, C;=0.5, C;=0.3, §=1.9.
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[Figure 3] The Optimal Trade Policy With Respect To Prior Belief
| Optimal Export Tax (') J
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Now, we will examine the effect of other technology variables on the optimal
trade policy. First, when the quality difference between H and L is larger, the
price distortion of the separating price becomes larger as follows:14

3(R;_R13) ::Q+ AQL(ZAQH—AQL)_QZ-(P]_ CL)2
dqy 2 2A

— ne
gy duded . 25)

where A=\ 4¢dq:{0)°— (P'— C,)?4dq/dq;

Therefore, when ‘g,—gq,’ is larger, the optimal policy is a larger export

subsidy, which mitigates the price distortion.

This result is confirmed by the simulation result shown in Figure 4, which is
obtained by solving the social welfare maximization problem with respect to the
export tax.15

Figure 4 shows that if the quality difference between H and L is large, it is
optimal for the government to offer an export subsidy; if the quality difference

1 By keeping ¢, fixed, the increase of ¢, corresponds to an increase of (g,—q¢.). The term
in the square root (A) should be non-negative, and from that condition, we derive the feasible
interval of the incumbent’s price as follows: 0<P'<C, + 8V dq;dqy. When we substitute the
maximum available incumbent’s firm’s price into the left hand side of the above inequality, we
obtain the positive sign of the derivative.

Y If s, is close to zero in the simulation, the optimal trade policy is a positive export tax
regardless of quality difference. If &, is close to 1, the optimal policy is always a positive
subsidy. Thus, when the value of &, is chosen in a medium range, the sign of the optimal
policy flips when the quality difference changes.
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[Figure 4] The Optimal Trade Policy With Respect To ‘gy—gq,’

LOptimal Export Tax (t‘)—l

02

0.1
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(when 6,=0.6)

is small, it is optimal to levy an export tax. The intuition behind this result is
that when H's quality is high relative to L, the upward distortion of the
separating price is large. Therefore, it is optimal to offer an export subsidy,
which alleviates the upward distortion of price. However, if the quality
difference between H and L is small, it is optimal to levy an export tax.

The intuition behind this result is that when the quality difference between H
and L is larger, the incentive for L to mimic H becomes larger. Therefore, a
larger distortion of the separating price is required in order to prevent L from
mimicking. Therefore, it is optimal for the domestic government to offer an
export subsidy to mitigate the price distortion. When the Stackelberg leadership
price level under Bertrand competition is higher than the upwardly distorted
separating price level, the optimal trade policy is a positive export tax even if
the government believes the firm is likely to be of the high-quality type. When
the quality difference between H and L is very small, the Stackelberg leadership
price level is higher than the separating price and in that case, an export
subsidy is the optimal trade policy.16

The above simulation result shows that if the quality difference between H
and L is large, the separating price becomes higher than the Stackelberg leadership

'® Hs Stackelberg leadership price level under complete information is

2q3dqu6+ Cran+ Cy (2qu—aqp) , while H's separating price is

Py, (Stackelberg) =

2(2qu—an)
o P+4qub+ Cot (dadayd)’ = (P~ C)’dglday 4o 1 BtV B —AD
Pi= 3 where P'= A

Because these two price levels cannot be compared analytically, we use a simulation to compare

them. The simulation results show that P, (Stackelberg)>P¢, only when the quality difference
between H and L is very small as in Figure 3.
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[Figure 5] ‘ P¢, — Py (Stackelberg)’ With Varying ‘¢, — g’
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price. However, when the quality difference is low, the Stackelberg leadership
price is higher than the separating price. In that case, the optimal trade policy
is an export tax, which moves the separating price closer to the Stackelberg
leadership price.

If the cost difference between H and L, C,—C,, is relatively low, the

upward distortion (e)f the separating reaction function is higher as shown in the
following:17 RS Ry _ % <(. Therefore, if the marginal cost of H is
relatively low, it is Hoptimal for the domestic government to offer an export
subsidy to reduce the price distortion. This result is supported by the simulation

results in Figure 6.

[Figure 6] The Optimal Trade Policy With Respect To ‘C,— C;’

| Optimal Export Tax (¢") [

01

0.05 -

Cy—Cy
0.6 0.8

—0.05

—0.1

(when 8,=0.5)

i By keeping C, fixed, a rise in C,, corresponds to an increase in ‘C,—C,".
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[Figure 7] ‘ P§ y— Py (Stacklberg)’ With Varying ‘Cy—C,’
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When the cost difference between H and L is small, the upward distortion of
the separating price is large, and as a result, the separating price is higher than
H’s Stackelberg leadership price. (See Figure 7). In that case, it is optimal for
the government to offer an export subsidy. However, when H’s marginal cost is
high relative to L, the separating price is lower than H’s Stackelberg leadership
price, and therefore, it is optimal for the government to levy an export tax as
shown in Figure 6.

When L’s quality is high relative to that of the incumbent (I), H’s
Stackelberg leadership price is higher than the separating price as shown in the
following. Therefore, it is optimal for the government to levy an export tax, and
therefore giving the Stackelberg leadership advantage to the firm. If the quality
difference between L and I is low, it is optimal to offer an export subsidy

[Figure 8] The Optimal Trade Policy With Respect To ‘gy—g;’

{Optimal Export Tax (t‘)J
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(Figure 9] ‘ P¢$ y— Py (Stackiberg)’ With Varying ‘¢; — ¢,
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because H’s relative profit margin is higher than L’s. However, if the quality
difference between L and I is close to zero, the separating price gets closer to
the Stackelberg leadership price level. In that case, the optimal policy would be
a lower subsidy as shown in the above diagram.

The above simulation result shows that when the quality difference between L
and 1 is large, P,(Stackelberg)>P$y. In other cases, the separating price is
higher than the Stackelberg leadership price level. However, when the quality
difference between L and I is very low, the separating price gets closer to the
Stackelberg leadership price, i.e., Py(Stackelberg)=PFPs ;.

When L’s marginal cost is high relative to I, the upward distortion of the
separating price is large, and therefore, it is optimal for the government to offer
a higher export subsidy to alleviate the price distortion. If L’s marginal cost is
low relative to I, the separating price is lower than the Stackelberg leadership
price as shown in the following diagram, and an export tax is the best policy
to give the firm the Stackelberg leadership advantage .

[Figure 10] The Optimal Trade Policy With Respect To ‘C, - C/

| Optimal Export Tax (¢") l
0.2
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[Figure 11] ‘ P¢ ;— Py (Stacklberg)’ With Varying ‘C;—C/
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The above simulation result shows that if the cost difference between L and I
is relatively large, the separating price is higher than H’s Stackelberg leadership
price level.

V. CONCLUDING REMARKS

This paper examined how governments could help exporters overcome informa-
tional barriers to entry into foreign markets. In the model considered, foreign
consumers know the quality of a locally produced good, but initially do not
know how it compares with the quality of an imported goods. The exporter and
the local incumbent compete in prices. The papers derives conditions under
which the game has a unique separating intuitive equilibrium in which an
exporter of high-quality goods raises its price above the full-informational best
response in order to signal quality to foreign consumers. Government policy in
this situation affects both the signaling distortion and competition between two
firms. The signaling distortion can be reduced by providing the firm with an
export subsidy. However, for strategic reasons, it is best to levy an export tax.

When it is likely that the export is of low quality, an export tax is the
optimal policy: in the limit, when the firm is almost surely a low-quality type,
the only rationale for government intervention is its strategic effect. For given
priors by the government, the size of the signaling distortion becomes important.
With a small distortion, an export tax is again optimal since the strategic effect
is then dominant. When it is large enough to dominate the strategic effect, a
subsidy becomes optimal. A subsidy tends to be optimal when the variance of
the export good’s quality is high, the exporter’s cost variance is small, the
degree of product differentiation between entrant and incumbent is large, and the
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foreign import tariff is high.

Our model can be used to explain a subsidy for infant-import industry
protection in less-developed countries. In these less developed countries, the
incumbents in markets for experienced goods such as capital goods are often
foreign companies, and potential domestic entrants are the ones facing informa-
tional barriers to entry. Hence, a subsidy given to infant industries, which face
informational barriers, can be understood in the context of this paper.

An extension of our model to consider the effect of bilateral incomplete
information would produce more insights on the foreign market penetration
process, and this remains for future studies.
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Appendix 1. The Proof of the Non-existence of the Pooling Equilibrium

Suppose there exists a pooling equilibrium in which H and L set price PZ.
Suppose that H chooses a deviation price, P (> PE) such that

(A1) TIE(P, g, w=1=T"(PE, g1, w=6y)

where w is the consumers’ posterior belief about product quality. Then any
P>P is equilibrium dominated for L and consumers should believe when they

see that they are facing H.
Now, we check whether there is any incentive for H to deviate from the

pooling strategy to the deviation strategy, P’, with the deviation payoff higher
than the pooling payoff as in (A2).

(A2) IENP, w=1)~TTFHPE, w=6,)>0

If (A2) turns out to be positive, there is an incentive for H to deviate from
the pooling equilibrium. When we substitute (Al) into (A2), (A2) can be
Tewritten as

(A3) HEXP(P' w=1)—TT5"PF, w=6x)
MEPP, w=1)-NF"P, w=1)— NF"(PE w= 6y
NEP(PE w=06)=(P —Cy— S)D(P w=1
—(p —Ci—SD(P’, w=1)—(PE— Cy— S PE, w=68y)
+(PE—C;— S)D(PE, w=68y)
=(Cy— C NIXPE, w=06p)—D(P, w=1))>0.

Therefore, H has an incentive to deviate from the pooling equilibrium to price
P, at which consumers believe that the firm is H. Hence, the pooling
equilibrium fails to pass Cho and Kreps’ intuitive criterion. QED.
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Appendix 2. The Proof that only P’ Passes the Intuitive Criterion

The interval of the separating price is given as Pe(P> P¢ or P <P¢).
Among these separating price, the sequentially rational separating price is the
price which provides the maximum available profit. Therefore, the separating
price which is closest to the optimal Nash equilibrium price under complete
information is the sequentially rational separating price. The Nash reaction
function for the entrant firm under complete information is given in (5).
Therefore, what we have to check is which separating price is closest to this
reaction function under complete information.
It is easily shown that is closer to , the Nash response function of the
entrant firm under complete information, than as follows:

| P§$— RY(P")|—| P{— R*(P")]
B I Cy— Cp+V 4gdq4(6)* — (P'— C)?4q/dq,
- 2

_’ Cu— Cr—V dadau(0)*— (P'— C)’44/ 44,
2

>0

Therefore, |P$— R“(P')|>|P§— R*(P")|. Hence, P¢ is closer to R°(P')
than Pg is, and therefore, P; is the sequentially rational separating price. As the
pooling price is proved to be non-intuitive, P% is the unique intuitive separating

price. QED.
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