THE KOREAN ECONOMIC REVIEW
Volume 13, Number 2, Winter 1997.
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This paper examines the optimal strategies of a firm to introduce a new prod-
uct into a foreign market and the effects of the government policy under incom-
plete information about product quality. The paper demonstrates that it is optimal
Jor a high quality firm (H) to enter the foreign market by choosing foreign direct
investment (FDI) when the sunk cost of FDI is sufficiently high, and when for-
eign consumers are more concerned abowt product quality because the firm can
signal high quality by the choice of the expensive FDI. An export subsidy of the
domestic government improves domestic social welfare because the subsidy reduc-
es the upward distortion of the separating price, which is the result of informa-
tional externality.
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[. INTRODUCTION

When a firm tries to enter a foreign market with a new product, the first barrier
to market penetration is the fact that foreign consumers may not know the firm
and its product, and therefore are wary of the new product. Confronted with this
type of information problem, firms trying to enter a new foreign market expend a
significant amount of resources on market penetration efforts to entice the foreign
consumers to try out the new product.

In addition, several empirical studies on the actual pattern of foreign market
entry show that most firms trying to introduce new products spend a lot of effort
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on market penetration processes such as setting up service facilities. That is, many
firms choose foreign direct investment(FDI) in sales networks as an entry mode to
enter a foreign market at the initial stage without much previous experience and
reputation.”

An interesting example is the case of Kodak Film Co. in the Japanese market.
Even though Kodak has made significant efforts to enter the Japanese market, its
present market share is limited to 10% while the market share of its closest rival,
Fuji, is over 70%. The biggest market entry barrier faced by Kodak probably is an
informational entry barrier, and this is well expressed in a recent article in the
New York Times: “A main problem for Kodak lies in the perception of consum-
ers. Retailers say many Japanese consumers believe that Fuji film is superior. Sev-
eral retailers say that even with a roll of Kodak selling at 20 percent less than
Fuji, consumers choose Fuji.”” Confronted with these informational barriers, not
only is Kodak itself trying to overcome this informational problem, but the US.
government has intervened as well, by filing a suit on behalf of Kodak with the
WTO and putting additional pressure on the Japanese government to correct this
problem.

In addition, several empirical studies on the actual pattern of foreign market
entry show that most firms trying to introduce new products spend a lot of
resources on market penetration, such as setting up service facilities. That is, many
firms choose foreign direct investment(FDI) in a sales network as an entry mode
at the initial stage of market penetration.’ For example, 40% of the foreign invest-
ment by the German auto and metal industry goes toward market penetration ef-
forts, such as setting up a sales network and financing companies in the foreign
markets.”

Reflecting these trends, Neng (1995) argues based on his empirical study that
“when there is high uncertainty and complexity in an industry and foreign buyers’
search capacity is limited, that is when foreign buyers have incomplete information,
the success in export is a function of superior sales networking, which transmits in-

! See Ali and R. Camp (1993), Benito and Welch (1994), and Woodcock, Beamish, and Makino (1994) for
the general description of firms’ efforts and strategy to enter foreign markets, and see S. Agarwal and S.
Ramaswami (1992), and K. Frramili and C. P. Rao (1993) for the description of the firms’ choice of the
foreign market entry mode.

* See the New York Times, June 11, 1996, p. C1/CS for a detailed description of entry barriers Kodak
confronts in the Japanese market.

¥ See Ali and R. Camp (1993), Benito and Welch (1994), and Woodcock and Beamish (1994) for a general
description of firms’ efforts and strategies to enter foreign markets, and see S. Agarwal and S. Ramaswami
(1992), and K. Erramili and C. P. Rao (1993) for a description of firms’ choice of the foreign market entry
mode

* In case of US manufacturers, 35.9% of the total assets of FDI goes toward non-manufacturing sectors
such as the wholesale trade sector and other servicing facilities. In addition, 82.7% of us FDI in the whole-
sale trade sector was made by US manufacturers. In terms of exports shipped to US FDI affiliates in the
wholesale trade sector, 91.3% was made by US manufacturers.
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formation effectively to get an export order.™

The main purpose of this paper is to provide a formal model to explain the new
trends of the foreign market penetration strategies of firms and government inter-
vention as mentioned above. Based on the model, we will examine market equilib-
ria, and determine i) the optimal domestic governments trade policy to correct the
informational externality, ii) the effects of government policy on the firm’s strate-
gies, and iii) the optimal policy regimes among different types of intervention tim-
ing. To focus our discussion on the impact of incomplete information, we examine
a situation where the firm which enters the foreign market is a monopoly firm.

This paper examines the following issues: i) What is the effect of incomplete in-
formation on the firm's equilibrium market entry strategy? ii) What is the signaling
role of different entry modes (FDI or exporting) and pricing strategies? iii) What is
the optimal government trade policy to correct the informational externality?”

This paper demonstrates that it is optimal for a high quality firm (H) to enter
the foreign market by choosing foreign direct investment (FDI) as an entry mode
when foreign consumers’ marginal rate of substitution between price and quality is
low, and the sunk cost of foreign direct investment (FDI) is sufficiently high. The
firm chooses the expensive FDI because it has the effect of signaling high quality
under incomplete information and, therefore, an additional price signaling is not
necessary.

With a downward sloping demand curve, the separating price of a high quality
firm is upwardly distorted under incomplete information about product quality
when the sunk cost of FDI is not sufficiently high. Therefore, an export subsidy
by the domestic government improves domestic social welfare because the export
subsidy reduces the upward distortion of the separating price, which is the result
of informational externality. An import tariff of the foreign government induces the
high quality firm to switch its foreign market entry mode from FDI to exporting
when FDI has no tariff-jumping effect.

This paper is organized in 6 sections, Section !l describes the model. Section Ili
examines the equilibrium market penetration strategies under incomplete informa-
tion. Section IV determines how market penetration strategies are influenced when
the foreign government levies import tariffs. Section V discusses the effects of the
domestic government trade policy. Finally, section VI finishes with some concluding
remarks.

® See Neng, L. (1995) for details of the evidence and discussion for the export strategy emphasizing ef-
fective networking.

® FDI in this paper means FDI in a sales network, not FDI in production facility. The reason why we
focus our discussion on FDI in a sales network is to reflect the actual foreign market penetration prosess
in which firms usually choose FDI in a sales networks instead of a large scale production FDI. When we
change our assumption of FDI to FDI in production facility, the only difference would be a tariff-jump-
ing effect.
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1. THE MODEL

We consider a single domestic firms decision problem of how to introduce a
new product into a foreign market when foreign consumers do not know the prod-
uct quality in the initial period.

Assume that quality, ¢ can take on two values: high quality (¢:) and low quality
(g, (4> q.>0), and that the quality level is exogenously determined. The proba-
bility that quality is high is &, which is common knowledge. Only the monopolist
firm observes the actual quality of the product in the first period.

Assume that each consumer buys one unit of the goods or none. Then each for-
eign consumer s surplus is

U= { Bqg—0bPF, if she buys a unit ai price P,
0, i1f she does not buy

where ¢ is the consumer's taste parameter for quality, b is the parameter which
represents the magnitude of the consumer’s marginal rate of substitution between
price and quality, and Pis the product’s price.” For simplicity, we assume that & is
uniformly distributed over the interval [0, 1] For any given price, a consumer with
a high 0 obtains larger utility from a given quality level than a consumer with a
low 6. Therefore, a consumer with a high ¢ is willing to pay a higher price for
high quality.

Based on the above assumptions, the demand function can be derived as fol-
lows; A consumer will buy the good only when consumer surplus is non-negative,
ie. 0¢— bP=(. Therefore, only consumers whose taste parameter is higher than

the bTFwill buy the good. Then, based on the assumption of a uniform distribution
of the taste parameter, the demand function can be defined as D=[1— F{#)] =1
- ‘ql()%) where Fl6) is the cumulative distribution function of the taste parameter,

w represents the consumers’ posterior beliefs about product quality after they up-
date their beliefs from observing the firm's actions, and ¢(w) is the product quality
believed by consumers based on their posterior beliefs.”

The monopolist must choose a strategy for marketing the new product. This in-

" With the given utility function, the exact form of the marginal rate of substitution between price and
quality is gngb. Therefore, bis the coefficient which represents the magnitude of the marginal rate of
substitution between price and quality. In the demand function and in our further discussion, the con-
sumer’s taste parameter 0 is canceled out by the assumption of a uniform distribution of the taste parame-
ter between zero and one. Therefore, we use the parameter Hto represent the characteristics of the foreign

consumers.

® From the given demand function, price elasticity of demand is defined as follows:(;—g -§= —7[; g .

Therefore, bcan be interpreted also as the coefficient which represents the magnitude of the price elastic-
ity of demand.
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volves choosing an entry mode, exporting through a foreign sales agent or foreign
direct investment (FDI) in a sales network in the foreign market, and a pricing
strategy. Exporting through a foreign sales agent involves variable cost S per unit,
and FDI involves the sunk cost f. S includes the payment to the foreign sales agent,
transportation costs, and other variable costs associated with exporting, The price is
set by the exporting firm and not by the sales agent. Production involves a con-
stant marginal cost. This cost is higher for high-quality goods, () than for low
quality goods, C. < Cx

The game proceeds as follows. Nature moves first and determines the product
quality type. Then the firm chooses its entry mode, such as FDI in a sales net-
work, or exporting through a foreign local sales agent. After that, the price (B) is
set by the firm. Consumers then observe the firm’s entry mode and the price level,
and update their beliefs about product quality. Finally they decide whether to buy
the product.

We assume that with a downward sloping demand function, the low quality firm
can make non-negative profits from exporting and therefore can exist in the mar-
ket under complete information about product quality.

The firm’s profit functions from exporting and FDI are

B = (P=C= 901 = f5120  where i= I 1 0

M= (R=C)1- 251~/ where i= K L @

lIl. EQUILIBRIUM MARKET PENETRATION STRATEGIES

The main concern of this study is how incomplete information about product
quality influences the firm’s optimal strategy in choosing an entry mode between
FDI in sales networks and exporting through a foreign sales agent. The firm's opti-
mal pricing strategy is also to be found. Under incomplete information, the firm
has two ways of signaling high quality, ie. through price signaling and through the
choice of FDL

First, we examine the firm’s optimal pricing strategies assuming that only export-
ing through a foreign sales agent is allowed, as a benchmark of further discussion.
We determine the optimal strategies by solving the game for sequential equilibria.
A sequential equilibrium consists of a combination of strategies; one for each type
of firm and one for each foreign consumer, along with a system of beliefs for the
consumer. Beliefs need to be consistent with the equilibrium strategies.” However,

$ More formally, an assessment, which is a combination of strategies and belief systems, is consistent if
the belief systems can be determined using Bayes rule when each information set is reached with some
positive probability, i, when the strategies and the beliefs can be regarede as limits of totally mixed
strategies and associated beliefs.
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the concept of sequential equilibrium does not restrict the out-of-equilibrium-path
belief system, and as a result, there might be muitiple sequential equilibria with un-
reasonable out-of-equilibrium path belief systems. Therefore, we use Cho and
Kreps’ intuitive criterion to refine these possible unreasonable sequential equilibria
(Cho and Kreps, 1987). A sequential equilibrium strategy fails the test of equilibri-
um domination (Cho and Kreps' intuitive criterion) if a type of player has an in-
centive to choose a deviation strategy, which is equilibrium dominated strategy for
the other type of player. That is, if consumers observe a deviation strategy, which
is an equilibrium dominated strategy for a type of player (for example, L), then
consumers’ beliefs put zero probability on type L. Then, if the other type (in our
example, H) can get a strictly higher payoff from the deviation payoff than H's
equilibrium payoff, the proposed equilibrium fails to be an intuitive equilibrium,
because the out of equilibrium belief system assigned in the sequential equilibrium
is not reasonable.

Based on the above sequential equilibrium and equilibrium refinement concept,
we examine under what conditions can the exporting firm signal high quality
through price signaling. In a separating equilibrium with exporting through a for-
eign sales agent, in which a firm can signal its actual type, H can signal high quali-
ty through price signaling. However, in a pooling equilibrium, in which the firm
cannot signal its actual type, and therefore different types of firms choose the same
strategy, H cannot signal the quality through price signaling credibly. The condi-
tions for the pooling equilibrium are checked first, and the fact, whether this pool-
ing equilibrium passes the equilibrium refinement, is discussed.

a) Preliminary Results

Consumers decide whether to buy after they observe the entry mode and the
price level and after they update their beliefs on product quality. But when the ex-
porting firm charges the pooling price, the consumers’ posterior beliefs about prod-
uct quality will be the same as the prior beliefs. Therefore, the consumers’ demand
would be determined by the expected quality level which we denote by ¢:= 4,0,
+(1—-7n qu

Let C;=64Cut+(1—64C, With the pooling price, the consumer posterior be-
lief is the same as the prior belief. Therefore, the demand function in is

p=1-°%F (s)
qe

The profit functions from exporting at the pooling price is
(6)

X Py wP() =80 = (P = C — 91~ "f?“]

i

where = Hor Land P-is the pooling price. « is the consumers’s posterior belief
about the firm’s product quality, and therefore, &/ is the probability that the poster-
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ior belief puts on type H.
It will be shown that the pooling equilibrium with the pooling price does not
pass Cho and Kreps’ intuitive criteria of equilibrium refinement.

Lemma 1. There is no pooling equilibrium which passes Cho and Kreps' intui-
tive criterion.
Proof: See Appendix 1 for the proof of Lemma 1.

When a firm is restricted to exporting, H can separate itself from L through
price signaling. In a separating equilibrium with exporting, H charges the separating
price which signals high quality. L does not mimic H, but chooses its own optimal
monopoly price. Through this price signaling, the consumers’ beliefs about product
quality are credibly updated and, therefore product quality is revealed to consum-
ers.

For a separating equilibrium with exporting to be an intuitive equilibrium, there
should be no incentive for H to deviate from the separating equilibrium strategy. It
has been already shown that there is no pooling intuitive equilibrium with export-
ing. Therefore, if H's separating equilibrium payoff is higher than the deviation
payoff from choosing the deviation strategy, which is an equilibrium dominated
strategy of L, this separating equilibrium is the unique intuitive equilibrium.

Lemma 2. When we suppose that only exporting through foreign sales agent is
allowed, the separating equilibrium with exporting is the unique intuitive equilibri-
um in which H sets its first period price at the separating price, P and L sets its
price at its monopoly price, P,“with consumers’ belief system which assigns proba-
bility 0 to H when consumers observe any price other than P.

Proof: See Appendix 2 for the proof of Lemma 2

As shown in Appendix 2, the separating price is higher than Hs optimal monop-
oly price. This upward distortion of the separating price is caused by the fact that
we have a downward sloping, price elastic demand function.

b) Equilibrium Market Penetration Strategies

Now, we consider the situation where FDI in a sales network is allowed in
addition to exporting through a foreign sales agent as an entry mode. The main
questions are 1) when does the firm choose to set up its own sales network rather
than choose a sales agent, and 2) to what degree does it distort its price to signal
quality?

When the firm chooses FDI in a sales network, the choice of FDI can play the
three different signaling roles; 1) a full signal of high quality, which does not re-
quire an additional price distortion for signaling purpose, 2) a partial signal of high
quality, which requires an additional price distortion for signaling purpose, and 3)
not a signal of quality at all. The credibility of FDI as a signal of high quality de-
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pends on the magnitude of the sunk cost of FDI because if the sunk cost is very
high comparing to the marginal cost of exporting, L will never choose FDI, and if
the sunk cost is very low, L will always choose FDI. We consider the equilibrium
structure on three different cases of the sunk cost.

i) When f> f(L never chooses FDI)

If the sunk cost of FDI is sufficiently high so that there is no incentive for L to
choose FDI, then FDI is a fully credible signal of high quality. The interval of the
sunk cost when FDI is a credible signal is"

—b0C) _ (g— WG + S
4b([H 4bq;

When f> £, H will choose FDI instead of exporting if it can get a higher payoff
from choosing FDI than the payoff from exporting as in the following condition:
L (P u(FD) = 1)~ IT,PRPE w EXP Pq*)" 1) > 0 where P,/”is Hs monopo-
ly price with FDI, u{FDI) is the consumers’ posterior beliefs about high quality
when they observe FDI, and «{EXP, P ¢) is the consumers’ posterior beliefs about
high quality when they observe an entry mode of exporting through a foreign sales
agent and export separating price. When we substitute profit functions, the above
condition is written as

fo 5= (o ™

g = bCh)" _ pr_ oy 1 B s
gt B (=G 91- 1 ) = ®)
Proposition 1. a) If f< f< (QH4b bCwy -~ (Pr=(C— S)( bES ) then there
1 {1
is ar unique intuitive separating equilibrium with FDI in which H chooses FDI
and its optimal monopoly price (pf=1" ~2 ['bd“' “) L firm chooses exporting and
its optimal monopoly price Pr= ("('g" - g(}c +b) . In this separating equilibri-

um with FDI, H chooses FDI as a signal of high quality.

b) If condition (8) does not hold, then the separating equilibrium with exporting
in which H chooses exporting and the export separating price, and L chooses ex-
port monopoly price is the unique intuitive equilibrium.

 When FDI is a fully credible signal of high quality, the sunk cost of FDI is sufficiently high
that even if L is believed to be H with the choice of FDI, L will get a lower profit than its mo-
nopoly profit under complete information. Therefore, there is no incentive for L to choose FDI. In
this case, the choice of FDI itself is a credible signal of the high quality. This incentive compatibility con-
dition with the choice of FDlis /T,™(PuXFDU)=1} < T ™ ( PEyt EXP=0)

bP Lg.~HC +85)]°
= (P-C )1 q”] f< 2ha,

The condition (7) can be obtained by rearranging the above condition. If condition (7) holds, L has no in-
centive to choose FDI. Therefore, H has no need to signal high quality additionally with price distortion.
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* Proof: See Appendix 3.

Comparative static analysis of (8) shows that when / == /. if b is relatively low,
and H's quality is more differentiated from L, the coefficient interval supporting
condition (8) becomes larger. In other words, if foreign consumers are more con-
cerned about quality than price level, it is more likely that H chooses FDI to enter
the foreign market than to choose exporting. Consumers’ prior beliefs about high
product quality have no effect on the firm’s behavior and strategies because con-
sumers can always credibly update their beliefs in this model.

ii) When /> f> (L chooses FDI only if it is believed to be H)

When the sunk cost i1s not sufficiently high, then L has an ircentive to choose
FDI if it is believed as H with the choice of FDI. In that case, if H signals its
high quality with an additional price signaling, then L has no incentive to mimic H
by choosing FDI because its actual quality type is revealed to consumers. In this
case, FDI is a partially credible signal of high quality. The interval of the sunk
cost when FDI is a partial signal is"

(g = 0C) _ Lar— MC + )

f>fz =" abg, 4bg

(10)

If FDI is a partial signal of high quality, we obtain three sequential equilibria,
and when we refine these sequential equilibria, we obtain a unique intuitive equilib-
ria. When 7> f> #, H will choose FDI only if its payoff from FDI is higher than
its payoff from exporting, as follows: /1,/(P", w(FDI, P{")=1)-II,/UP{, w(EXE
PL)=1)>0 When we substitute the profit function, the above condition is written
as”

(K= ARKC,— C)— K= A~ bSQqy—2bC.+ bS) = 4b1y,.

Proposition 2. a) When f > > /, the separating equilibrium with FDI, in which
H chooses FDI and the FDI separating price and L chooses exporting and the ex-
port monopoly price, is the unique sequential equilibrium satisfying the intuitive
criterion if

" The above interval of the sunk cost is derived from the following condition. When the condition (7)
does not hold, L has an incentive to choose FDI and get a higher profit if consumers believe the firm to
be H when the firm chooses FDI. But if L gets the higher profit from exporting than the profit from FDI
when its actual quality type is known to consumers, then, FDI is a partially credible signal of high quality.
This is because H has to use the price signaling in addition to choosing FDI to separate itself from L. The
left hand side inequality of condition (10) is derived from (7) and the right hand side inequality is derived
from the following condition: 11 ,™(P}, w=0)<[1," P, 1w=0)

A== WO+ =g/ ¢) g~ KT+ and K= (g 0C V=L ~HC,F W gw/ 4.~ &b
When we rearrange (11), we obtain the critical value of the sunk cost: '={(K—~ HQHC,~ C)—~ A— A
= bSQqy— 26C ,+ bS)/ 4bg.,
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(K"‘ A)(Zb(CH“ Cl) - K- 4) - bb(Z [/ thvm + bb) = 4bf(]n (11)

where A= J{gs— BT + S = (/) — KT, + ¥
and K= J(qu— bC7 = Tq, = KC, = 9T74./q ) = &hfas

b) If the condition (11) does not hold, the export separating equilibrium is
the unique intuitive equilibrium.
Proof: See Appendix 5.

Comparative statics of the condition (11) shows that when / > f> £, if b is rela-
tively low, that is, if foreign consumers are more concerned about quality than
price, H prefers to choose FDI with additional price signaling for high quality. In
this case, the separating price does not allow any incentive for L to mimic H by
choosing FDI. The consumers’ prior belief about high product quality has no influ-
ence on the firm’s strategies in both cases.

i) When f< f(L always chooses FDI)

When Ls profit from FDI is larger than the profit from exporting under com-
plete information, then L will always choose FDL In that case, FDI has no role in
signaling high quality and therefore, FDI is not a credible signal of high quality at
all. The interval of the sunk cost is ? f<f = (a 4[)1;€M _Las Z(})Céfi)] .

If /< we obtain 3 sequential equilibria, and when we refine these sequential
equilibria using the intuitive criterion, we obtain a unique separating intuitive equi-
librium.

H will choose FDI only if it can get a higher payoff from FDI than the payoff
from exporting as follows; [75"(P¢” w(FDI, P!™) = 1)~ [TWPS, w(EXE P¢)=
1)>0. When we substitute the profit function, the above condition can be written
as f< L‘IE bcl;;gﬁ)u

2qu

Proposition 3. a) When f< /, L gets a higher payoff from choosing FDI than the
profit from exporting under complete information. We obtain an unique intuitive
separating equilibrium, in which H chooses FDI and the FDI separating price and
L chooses FDI and FDI monopoly price under complete information if

* The above interval of the sunk cost is derived from the following condition. When the sunk cost of
FDI is sufficiently low that L gets a higher profit from FDI than exporting even when its actual quality is
known to foreign consumers as follows, then L will choose FDI always because FDI is more cost efficient
than exporting, and therefore, FDI has no role of signaling: [7.'“ ( F,u =0)< /T,"(Pfic=0).

T B =R )
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(gu=0C, = S])_;
fg 2 dn —‘J

where J= (g, —0C. ) — (g — bC)¥q/q.).

b) If /> > (giisz(_[( =3 the separating equilibrium, in which H
I

chooses exporting and the separating price, and L chooses FDI and FDI monopoly
price, is the unique intuitive equilibrium.
Proof: See Appendix 6.

Comparative statics of the above condition shows that if b is low, and the quality
difference between H and L is relatively large, it is more probable that the condi-
tion for the separating equilibrium, in which H chooses exporting, holds. As the
sunk cost of FDI gets lower, the separating price with FDI should be more up-
wardly distorted so as not to give L any incentive to mimic H. The intuition be-
hind the comparative statics is that when the sunk cost of FDI is too low, if con-
sumers are more concerned about quality, and H's quality is higher, it is more like-
ly that the separating equilibrium holds, in which H chooses exporting and the
separating price, and L chooses FDI because L has less incentive to mimic H by
choosing exporting. In addition, we can observe that in the separating equilibrium
with exporting, the entry mode choice of exporting has a partial signaling effect be-
cause H can separate only through the separating price.

The equilibrium structure based on the different intervals of the sunk cost and
the properties of each equilibrium can be summarized in [Figure 1] and [Table 1]
respectively.

[Figure 1]
FDL, not a signal of quality FDI, a partial signal of quality FDI, a credible signal of quality
H: (FDI; FDI 'H: (EXP EXP | H:(FDL FDI - H:(EXP, EXP H:(FDL FDI H: (EXE EXP
separating price) | separating price) . separating price) 1 separating price) | monopoly pnoe)‘ separating price)

L:(FDL FDI | L:(FDL FDI | L:(EXP EXP |L: (EXPEXP L (EX'PEXP L. (EXP, EXP
monopoly price) | monopoly pnce)\ monopoly pnce)\ monopoly pnce)

0 f f / :

Table 1. Firm's Optimal Strategies

When FDI is a credi- When FDI is a par- \When FDI is not a

ble signal of high ‘ tially credible signal | credible signal of high
quality \of_gimuah_ty . ;Quality at all

The interval of the

sunk cost(f) f%f i A A

b e
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When b is low and H chooses FDI and H chooses FDI and H chooses exporting
the quality difference: the FDI monopoly the FDI separating and the separating
is high price. price. L chooses ex. PrIce

L chooses exporting - porting and the export . L chooses FDI and
the FDI monopoly

and the export mo- monopoly price. ;
nopoly price. price.

When b is high and ' H chooses exporting H chooses exporting| H chooses FDI and
the quality difference | and the export sepa-i and the export sepa- ! the higher FDI sepe-
is low rating price. _ rating price. rating price.

! L chooses exporting L chooses exporting L chooses FDI and
| and the export mo- and the export mo- the FDI monopoly
" nopoly price. nopoly price. price.

V. MARKET PENETRATION STRATEGIES WHEN THE FOREIGN
GOVERNMENT LEVIES TARIFFS

The trade policy of the foreign government can influence the domestic firm’s for-
eign market penetration strategies. When the foreign government imposes a specific
import tariff, the import tariff induces the firm to switch from FDI to exporting.

If the foreign government imposes a specifi import tariff on the domestic firm's
products, the coefficient interval supporting the separating equilibrium with export-
ing becomes larger as shown in the followings: When />, if the foreign govern-
ment imposes a specific import tariff / on a domestic firm’s products, the domestic
firm’s FDI price and the export separating price are increased to

q wt b((;yf*’ f)

i G €

gt HC +5+H+ ;‘C[(Iu”b(C,‘l'S-i'f)J =g =HC, +5+D] 1
FHi)= 2 (13)

i
H

When we substitute these prices into (8), the condition for the intuitive separat-
ing equilibrium with FDI, it turns out that the coefficient range supporting FDI
separation becomes smaller, that is, the exporting through foreign sales agent be-
comes more profitable, when FDI is a credible signal of high quality. When the ex-
porting separating price and the FDI price after the tariff are substituted into the
condition (8), we obtain

flem RC D) pry—ms-p(1- 20 @®

4b q i

q

When we denote the right hand side of the inequality as |, if 05? , then it means
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that as the foreign government imposes a positive import tariff, the firm’s profit
under the export separation equilibrium rises relative to the profits under FDI sep-
aration. When we substitute (13) into the right hand side of (8)" and take a partial
derivative with respect to the tariff 4 we obtain

aﬁ (g Cutt) bPYH R g g
5 2 (1 » +CH+S)( +2m (Cyt S+ A

(14)
where D=[¢,—KC 1+ 5+0]'~[q, = HC,+S+01* 1

Therefore, when the foreign government imposes an import tariff, it is more like-
ly that H will switch its entry mode from FDI to exporting.

The economic intuition of this result is that the export separating price increases
in a smaller scale than the FDI monopoly price as a result of the import tariff
when FDI is a credible signal of high quality, ie, /= fas shown in followings:

aﬁPﬁ(L)_g b(Cl+b+l‘)(qH (]1) "bl(t)

* 2 >R o - (1)

where R_\/<(]1 )((];{([1 b{C.+S+1°.

As the FDI monopoly price increases more than the export separating price, the
FDI monopoly profit decreases more than the export monopoly profit. This means
that condition (8) is less probable. Therefore, it is more probable that H firm will
switch its entry mode from FDI to exporting when FDI is a signal of high quality.

Even when f<f, the FDI separating price increases in larger scale than the ex-
porting separating price with the foreign import tariff imposed, therefore, the coefTi-
cient interval supporting the separating equilibrium with FDI becomes smaller with
the foreign import tariff. That is, a specific import tariff has the same effect as the
increase of the variable cost of the firm. Therefore, the optimal monopoly price in-
creases by /2 just as a result of cost increase. But, the separating price is increased
less than #2 as a result of the import tariff £ The upwardly distorted separating
price reflects the cost increase in smaller scale than the monopoly price. This is
easily shown by the fact that the second derivative of the separating price with
respect to ¢ is negative while that of the monopoly price is zero;

,ajﬁlt) <0 while a,,EH_.,,(t) =0. Th o . .
Fre FrEam erefore, it is more likely that H switch from
FDI to exporting with the foreign import tariff.

The above results and the policy effect of the domestic government discussed in

next section are summarized in Table 2
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Table 2. Government’s Optimal Policy and Its Effect

When FDI is a credi- When FDI is a partial-| When FDI is not a
ble signal of high quali- ly credible signal of |credible signal of high
oy _high quality quality at all
The interval of the P Fos i | fo f
sunk cost(f) S ’ C
Optimal domestic gov-|No intervention is the [Export subsidy will | Export subsidy will im-
ernment policy best policy. limprove domestic so- prove domestic social
;cial welfare. welfare.

The effect of the for- It is more probable for | It is more probable for It is more probable for
eign governments im- H to switch from FDI|H to switch from FDI!H to switch from FDI

port tariff (FDI with |to exporting, 10 exporting. to exporting,
no tariff-jumping ef-’ ‘
fect)

V. INTERVENTION BY THE DOMESTIC GOVERNMENT

When there is incomplete information about product quality, H has to distort its
price upwardly as a result of informational externality, and this price distortion
causes a welfare loss in the domestic country. Therefore, the domestic country can
improve its welfare by reducing the upward price distortion. We assume that gov-
ernment cannot verify the product quality ex ante

Proposition 4. If /> £, no intervention is the best policy of the domestic govern-
ment. If f< £, a positive export subsidy is the best policy of the domestic govern-
ment.

Proof: See Appendix 7.

The export subsidy improves domestic social welfare by reducing the upward
distortion of the separating price, which is the result of informational externality.
This policy effect of the export subsidy can be explained intuitively by observing
the change in the separating price. As we can see from (AlS), when the govern-
ment offers an export subsidy, it reduces the upward distortion of the H's separat-
ing price. The reduction of the price distortion improves the domestic welfare.
However, when FDI is a fully credible signal of high quality, even before the gov-
ernment intervention, there is no price distortion. Therefore, in that case, no inter-
vention is the best policy of the domestic government.

The domestic government intervention has an effect on the firms entry strategy
and this firm's entry strategy change as a result of government intervention has
additional welfare effect.
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V. CONCLUDING REMARKS

We investigated how incomplete information about product quality influences the
monopolist firm's foreign market penetration strategies. We found that a high quali-
ty firm may choose FDI as a way of market penetration even if it is more expen-
sive than exporting. The firm’s entry strategies depend on the market characteris-
tics as follows.

If the foreign consumers’ price elasticity of demand is high and the quality differ-
ence between the high quality and low quality product is small, it is optimal for H
to choose exporting through a foreign sales agent and signal high quality just by a
price signaling. If the foreign consumers’ price elasticity of demand is low and the
quality difference between the high quality and low quality product is large, and
the sunk cost of FDI is high enough, then it is optimal for H to choose FDI as an
entry mode and use the choice of FDI as a signal of high quality and an additional
price signal is not necessary. When FDI is a partial signal of high quality, then it
1s optimal for H to choose FDI and signal high quality additionally through price
signaling to separate itself from L.

In the separating equilibrium, the exporting firm signals the quality by the up-
wardly distorted introductory price, and in that case, a government export subsidy
will improve domestic social welfare by reducing the price distortion, which is the
result of informational externality. When FDI is a full signal of high quality, there
is no price distortion, and therefore, no intervention is the best policy of the do-
mestic government. If the foreign government imposes an import tariff, it is more
likely for H to switch from FDI in sales network to exporting when FDI is a sig-
nal of high quality and the foreign consumers are more concerned about quality.
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APPENDIX
1. The proof of lemma 1.

Proof: a) In the pooling sequential equilibrium, both H and L choose the pooling
equilibrium price, P, with consumers’ belief system which assigns probability ¢ . to
H when they observe the pooling strategy, and puts probability 0 to H if they ob-
serve any other strategy. However, we show that the off-the-equilibrium-path belief
system of the pooling equilibrium is not intuitive, and fails to pass Cho and Kreps’
intuitive criterion. Suppose that if L chooses a deviation price, P’, which is higher
than the pooling price, then L is believed to be H by the consumers. Take P such
that

ILAAP, g, w=D=I1"P¥, qi, w=64)
—C-91=-2P\=(pi—C .~ 2F+
(P=Cr=9(1=20 )=(pr-C.=9(1-207) (A1

When we substitute the pooling price into (A1), we can solve (Al) for P’ as

Gt BC i+ )+ /10— KC 1+ 9] =4 i=HC .+ 8124

’ (1 £
P %% (A2

It is straightforward that the deviation price P is higher than L's optimal mo-
nopoly price with w=1:

awtBC o+ )+ /(a5 KC 1+ 9] '~[q,~HC 1 +8)]*1"
P’ = R ,, o qr
2b
> PL( w= 1) — ﬂté(iggé+s)
Therefore, when L chooses a price which is higher than P’, which is already
higher than the optimal monopoly price, it obtains a lower payoff. Then, P +¢ is
an equilibrium dominated strategy for L because

ILPRP, & p, w=D<I,"RPF qi, w=04

Therefore, if consumers observe the above deviation strategy, consumers belief
put zero probability on type L. Now, we check whether there is any incentive for
H to deviate from setting the price at the pooling equilibrium price to the devia-
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tion strategy, which is an equilibrium dominated strategy for L.
PP, qu w= D=1 P4, g w=34

= (P'~C= 1= )~(pi—C =91~ 27 (a3

If (A3) turns out to be positive, it means that there is an incentive for H to devi-
ate from the pooling equilibrium. When we substitute (A1) into (A3), (A3) can be
rewritten as

HLB(F(P,, g, W= l)-——HLDG(PPﬁ qi w=6}0
=ILAP, w=)-I1."-1.7P', w=1)-11/AP7, w=0 zb"‘Hm(PP, w=04
= _bP _
= (P'=Cum91-2L )P -51- 22
f 13
~(P#-C —S)(l 22N (pi-cim9(1-227)

=(Cum L)< T b%)

(Ch—CNgg/lan—HC+9)]'~[q.~KC +5)] z%f‘ —Kgw—gNC,+ )]
= 2q Hq ; R - oo

(A4)

We can check the sign of (Ad) by checking the sign of (AS)

0/LemBC 1+ 91 =4~ HC + 91 L ~Kaumg HCH ] (A9

and the sign of (AS) is same as (A6).

q£2<[4H—b(CL+ S1*=[g:=HC.+95)] 2”3‘5‘)‘(“0 =g )NC + 5)) :

=(g—qdgul gt UC + g~ K C.+ 9] >0 (A6)

Therefore, H has an incentive to deviate from the pooling equilibrium to a P’ at
which consumers believe that the firm is H, thus obtaining a higher profit. Hence,
the pooling equilibrium fails to pass the Cho and Kreps’ intuitive criteria for equi-
librium refinement. An intuitive pooling equilibrium does not exists because the
demand function is downward sloping in this model. The proof of non-existence of
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the FDI pooling equilibrium follows the same way.
2. The proof of lemma 2

The export separating price is derived from Ls self-selection condition, which
does not give L any incentive to mimic H. Therefore, when L chooses the separat-
ing price, L's maximum profit should be iower or equal than its monopoly profit
under complete information. L's profit from choosing a separating price is

11,77(PY w=1)=(Pi~Co- 91— "1 (A7)

i
I

When L chooses a separating price, profit should be equal or less than the Ls
profit with its monopoly price as in (A17). L's optimal monopoly profit from ex-

porting is
1,2 P), w=0)= Lg.~HC+5)] (A8)
Therefore, L's self-selection condition is
PP, w=1)<I1,"{P", w=0)

-KC + S}

4by, (A9

(Ps'=C,=91- b;f':{ 1<lan

When we solve the binding condition of the above condition for the separating
price, we obtain two separating prices as follows:

PrES——— U SR .

_ qutHC, +S)+V~"[q;,- KC+ 91 ~[q —HC +9)] Z
PS - 2b U U
qut HC+ S)_\/J[(l e HC,+ ‘5‘)] t [Q’ P WC .+ S)] Z"j']"'l'{'

When we compare profits from these two separating prices, we can see that the
profit from the high separating price is dominant one as follows. The intuition is
that the high separating price is closer to H's optimal monopoly price under com-
plete information. Therefore, the high separating brings the higher profit to H than
the low separating price as shown in follows.
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15;\7)({?9&; Cu MJ(WRsh)‘—' D=M /(P Chw(PE)=1)

= (Co=CNgu=HC+ =g, =HC +Dai/q.

dn

Therefore, the high separating price is the sequential separating price. When H
sets its price as above, L has no incentive to mimic H and therefore sets its price
at its own monopoly price. Because there is no pooling sequential equilibrium,
there is no incentive for H to deviate from this separating equilibrium. The H ob-
tains the non-negative profit from choosing the separating price and the L’s export
monopoly price is also positive. Therefore the individual rationality condition is
also satisfied. Hence, the separating equilibrium is the unique sequential equilibrium
which passes the intuitive criteria of equilibrium refinement. QED.

3. The proof of Proposition 1.

Proof: For the separating equilibrium with FDI to be an intuitive equilibrium,
the out of equilibrium path belief system should be reasonable. That is, each player
should not have any incentive to deviate to an out of equilibrium strategy, which
is an equilibrium dominated strategy for other type of player.

(EXP, Export separating price) is an equilibrium dominated strategy for [.. be-
cause I1,"(Ps, w(EXE, PH)=1D<IT,*(P/, w(P.")=0). Therefore, if consumers ob-
serve Py, their beliefs put zero probability on type L. The above equilibrium s an
intuitive equilibrium if H has no incentive to deviate to the out of equilibrium
strategy, which is an equilibrium dominated strategy for L as follows:

HHW(PHI”, 7 lt’(FDDZI)—HH""V(Psl, [/ LU(EXR Pi)= 1)20‘

When we substitute specific profit function into the above condition, we obtain

(gu=bCw)* _ 9= 0P
o I2(PI=Cm(1=" )

(A1)

Condition (8) is derived by rearranging (A11). Because there is no pooling equi-
librium with FDI, if (8) holds, the separating equilibrium with FDI is the unique
sequential separating equilibrium satisfying the intuitive criterion, because the out
of the equilibrium path belief system is reasonable. QED.
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4. The supplement to the proof of proposition 1: Comparative statics

Proof: When the separating price is substituted, the condition (All) can be rear-
ranged as follows:

(((1 w=bC w) *—4bg wf—Lq it HC,=2C— S+ Allg .~ KC + S)—A])/Mbq W20 (Al2)

where A= \/[q —AC . +8)] g, —KC.+5)] gf

Denote the left term of the above condition as B. When we take the partial de-
rivative of the left hand side term in (A12) with respect to 4 we obtains a negative

sign.

B__ A'THIAA 1A (Cyrt +2HSQC 4+ 9+ C2C = C D)= C. A+ IUC+8)
6b - 4q Hbz
(A13)

where A= [[q,~HC .+~ (g~ HC o+
A= KC . +S5)Hgn—q.) ~0
01y 0= HC.+ 9] =g, KC 1+ 914"

When we take a derivative of B with respect to ¢, we obtain a positive sign as
follows:

%WHZ—IJZC#HHA -1,-2((2(4H—b(C,,+ SN—(g:=HC.+5) Z/q,,)+2A—bcH> 0

where A=\/[q —HC .+ 5)] 2‘[0 ~HC + )] %f

Third, as we can see from (Al1l), there is no prior belief term, 8x in (All). Be-
cause there is no pooling equilibrium satisfying the intuitive criterion and because
the consumers’ beliefs are always credibly updated, the consumers’ prior beliefs
have no influence on either the firm’s behavior or the conditions of the separating
equilibrium. QED.
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5. The proof of Proposition 2.

Proof: When /> f2 f, the firm’s strategy to choose exporting and export sepa-
rating price, (EXP, P5), is a deviation strategy which is an equilibrium dominated
strategy for L in the separating equilibrium with FDL If H gets a lower profit from
choosing the deviation strategy rather than its equilibrium payoff, then the pro-
posed separating equilibrium with FDI is an intuitive equilibrium. Therefore, if the
following condition holds, the FDI separating equilibrium is an intuitive equilibri-
um.

1A PS?, wFDI, P™=1D)~I1,/NP{, l EXE PH=1=0
When we substitute the profit function into above condition, we obtain

(qi+UC—2C )+ KXq1—bC — K)—4bqf
~(qi+UC1=2Ci— 9+ Agi—HC .+ )~ A =0

The above condition can be simplified as

(A~ K)(A+ K-2KC v—C 1)) = bS(2q v—2bC 1+ bS)=4bfq 4

where A=\/(qH-b(C +S) 2)—%ﬂ(ql,—b(CL+ S)9

L

6. The proof of Proposition 3.

Proof: When /< £, (EXP, export separation price) is an equilibrium dominated
strategy for L because L gets a higher equilibrium payoff from FDI than the payoff
from exporting when FDI separating equilibrium holds, in which both H and L
choose FDI. Therefore, FDI separating equilibrium FDI is an intuitive equilibrium
if the following condition holds:

X P& w(FD] PP=1)—I1.P9PE W EXE PH=1)>0

When we substitute the profit function into the above condition for the intuitive
equilibrium, we obtain
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IT.AAP, w(FD] P=10)~I1,/N P, w(EXE P{H)=1).

_ (@ HC = 2C 4 g bC = )~(g st BKC=2C =S+ K)g = HC 4 S)=K)
4b(] H

~1>0

. ((]H bC/ 5])
if f<~+ 2 ,

where J=J(q,~bC )= (q.~bC ) qg.'q:)

and K=J(g—=b(C,+5) (g, —=bC g w'u)+4bfq,

Therefore, if the sunk cost is relatively low, the separation equilibrium, in which
both H and L choose FDI and H chooses FDI separation price, and L chooses the
optimal monopoly is the unique intuitive equilibrium, In this case, the choice of
FDI has no signaling effect because L also chooses FDI. QED.

1. The Proof of Proposition 4.

When FDI is a fully credible signal of high quality, there is no price distortion
because H chooses the FDI monopoly price. The firm’s strategy to maximize its
profit also maximizes social welfare, and therefore, no intervention is the best poli-
cy of the domestic government.

If < f, the separating price is upwardly distorted as a result of informational ex-
ternality. Therefore, a government intervention to reduce this informational exter-
nality will improve domestic social welfare. The domestic social welfare function
from export separation with an export tax ¢ is

W=8 AL PAOIHI-3 AL PN+ 5 APLN+=3 JDPUD))  (Ald)

where { is a specific export tax per unit of export. (If /<Q it is an export subsidy.)

If the government intervenes with an export tax / it can be interpreted as a in-
crease of the variable cost of H and L. Then we can rewrite the welfare function
as follows:

BT S
W =8 A= Cmt=5)(1= 201

P “féfﬁs o 1= ) (z—sﬁ)(hb}}fm)\) (ALS)
where |
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g u+HC . +S+ t)+\/”[q”—b(c i+ S+ g, —-HC +S+D] gl

Ef —_

prp=d1tHC.+S+1)
PAH= 5 :

When we solve the first order condition of the social welfare maximization prob-
lem for ¢ the optimal policy turns out to be a negative tax, that is a positive subsi-
dy as follows:

W EXP _
P ,
h M<1_“I_ILZQL(JJ;T,S) )Ps “H(1-9 H)(l_ 4 rb{C-&-S))
* - .

— 29y . 8@@> _/
t*= A <0 (A16)

where Ais a positive constant and P >0
Therefore, the optimal government policy is a negative export tax, ie. a positive
export subsidy. QED.
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