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Non-Price Competition and Strategic Trade Policy
under Duopoly

Kazunori Tanigaki

Abstract

We take non-price competition such as marketing, making sales network, sellers, advertis-
ing and government promotion into consideration in the theory of trade policy under Bertrand
and Cournot duopoly. In the third market models, we examine the effects of non-price para-
meter on strategic variables and analyze the optimal policies for non-price activity and export.
Under Bertrand duopoly, I show that, (1)the results depend on the cross partial effect of the
non-price activity on another country’s strategic price; (2)the optimal policy to export is not
always tax; and (3)the advertising or the export promotion of government is not always
welfare-improving.
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1. Introduction

Almost firms compete not only through quantity and price but also non-price activity which
includes marketing, making sales network, sellers, advertising, government promotion and
even bribe. A little attention to non-price activity has been paid in international trade theory.
This paper tries to focus on the non-price activity in international trade theory. Taking the
activity into consideration in the model of Eaton and Grossman (1986) and Brander and
Spencer (1985), we consider Nash equilibriums for strategic variables of non-price inputs,
prices and quantities.

In our model, non-price activity is added to the strategic variables. The most characteristic
is that the non-price activity of one firm decreases demand or price of another firm. This
causes significant difference in results especially under Bertrand duopoly. We find the optimal
policy for welfare maximization is not always tax in the third market model unlike the
results of Eaton and Grossman. We could interpret that advertising or the export promotion

of governments is subsidy to non-price activity. In our paper, we show that the subsidy to

* An earlier version of this paper was presented at a Conference (2002) at Kobe University. Thanks for comments
are due to participants. The author is grateful to Masayuki Okawa for helpful comments.
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non-price activity of the domestic firm is not always welfare-improving. The optimal policy
depends on the cross effect of non-price activity on the other country’s price. Under Cournot
duopoly, the optimal policy to export and non-price activity become subsidy.

A number of papers have focused on the profit-shifting motive for trade policy under
oligopol; On the other hand, the analysis with non-price activity has been hardly ever
considered in international trade theory. As an exceptional paper related to our paper, there is
a paper of Yamawaki and Audretsch (1988) and Lahiri and Ono (1999). Yamawaki and
Audretsch seek to identify the determinants of the Japanese import share in the U. S. market.
The import share is considered as Cournot-Nash equilibrium. They show that the share
depends on strategic variables such as advertising, R & D, capital and wages. Lahiri and Ono
consider the optimal tariff in the presence of sellers who exist between producers and con-
sumers. They show that the sign of the optimal tariff may depend on the nature of the
producer-seller relationship.

In section 2 we analyze the role of non-price activity under Bertrand duopoly. In subsection
2.1, we describe a model in which strategic variables are price and non-price activity. In
subsection 2.2, we examine the effects of non-price parameter on strategic variables. The
optimal policy of tax (subsidy) to non-price activity is considered in subsection 2.3. The
optimal policy to the domestic export is considered in subsection 2.4. In section 3 we analyze
the role of non-price activity under Cournot duopoly. The effects of non-price parameter and

the optimal policies are examined.
2 . Bertrand Competition

2.1 The model

There are only two firms. The one is domestic and the other is foreign. Each firm produces
one goods which is differentiated. The firms compete in a third-country market. We adopt the
so called third market model. The output (export) of each firm is a function of domestic non-
price input S and foreign input S* as well as the prices of both firms. We assume that
domestic non-price activity decreases the output of foreign firm.

The each demand in the third market is shown by

d=d(p, p*, S, S =1—p+ap*+A(S)—B(S™) (1)
d*=d*(p, p* S, S™=1—p*+a*p+A*(S™)—B*(S), (2)

where d is the demand of domestic firm, d* is foreign, S is non-price activity of domestic and
S* is that of foreign. In the following, the asterisk denotes the variables associated with the
foreign firm. The parameter « is the price effect of the rival firm and we assume that 0<a,

a*<1. A(S) is the effect of non-price activity on the domestic firm price. It is assumed that
the function is concave, that is, a(=dA/dS) >0, a” (=A”) <0. The other functions which are

related to non-price activity are similar. The terms B(S*) and B*(S) are the negative cross
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effects of foreign and domestic non-price inputs on demand. B(S*) and B*(S) are also
assumed concave. For =B’ and b*=B*, we assume (a—0%) >0, (a*—5b)>0. These
assumptions mean that non-price activity raises the total demand, that is, d(d+d*) /9S>0
and 8(d+d*) /0S*>0.

The profit functions of domestic and foreign firm are respectively given by

m=R(p, p*, S, S*)—c(d, S)=(p—csd—csS, (3)
T*=R*(p, p*, S, S¥)—c*(d*, S*) =(p*—c))d*—cs:S*, (4)

where R and ¢ are respectively revenue function and cost function, ¢; and ¢s are marginal
costs of production and non-price input. In our model, we assume these marginal costs are

constant.

2.2 The first order conditions and comparative statistics

The Bertrand-Nash equilibriums are determined by the first-order conditions :

= (p—ca) (—1) +d=0, (
= (p*—c)) (—=1) +d*=0, (
s= (p—ca) a—cs=0, (7

(

* * *
Tow= (p*—¢;) a* — 5, =0,

X3 a

where derivatives are denoted by subscripts. The second derivatives are respectively given by

_ _ _ % g% % ko gk _
Top=—2, Tp=dp=a, Tyy=di=a* ,.=2d5=—2,
% * %
T[ss:(p_cd)a”<0, 71'55*20, TCS*S:Ov ES*S*:(p*—c,,)a*”<0,
— — ko gk _ _ * —
Tfps—ds—a>0, T[p*s—ds—_b*<0, ﬁps*_ds*—_b<0, T[l,*s*—(l*>0,

— ko — koo ok
Tsp=a, Tgu,=0, Tspx=0, Tgypu=0a™ (9)

2.2.1 The effect of non-price parameter on strategic variables

In this section we examine the effects of non-price parameter. For example, when the
efficiency of non-price activity is increased, does the domestic firm raises non-price activity or
the strategic price ? What are the reactions of the rival firm ?

Analyzing it, we rewrite (1) as
d=d(p, p*, S, S*)=1—ptap*+pA(S)—7B(S%), (ay

where 8 and 7 are parameters for non-price activities. It is initially assumed that 8 and 7 are

normalized to 1 for simplicity. The profit condition for S, (7), is also rewritten as

ns= (p—ca) fa—cs=0. (7r

(1) The effect of 8
What is the effect of parameter B on non-price activity and prices ? From (1), (5) and (7,

we obtain
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TpB =A, ns/;:a(p—cd) =ad

Using the above equations and totally differentiation of (5)-(8) give

-2 « dp a —b\/dS —A
(o e ) s =) g
ot —2/\ap*)  \—p* o*)\as*) \ 0
0\/d (p—caa” 0 ds —
e R Sl S QY o
0 a*/ \dp* 0 (p*—c;)a™/ \dS* 0
From (0, we have
d —ab* *— das 2A
(4—aa*)< P>:<2a ab*  at*a 2b>< >+< >d,8. 0
dp* aa*—2b* 2a*—a*p/ \dS* Aa*
2)
By substituting (12 into (1), we can derive
< ds ) B <a*(2a*—a*b) +a*” (4—aa®) (p*—c}) —a(a*a—2b) )
ds* —a*(aa*—2b%) a@a—ab®) +a” (4—aa®) (p—ca)
— —_ * _2
(1/A)< ad (4 —aa’) A)dﬁ. 13
—a*a*A

Thus, we have

ASs=—{a* 2a*—a*b) +a*” (4—aa™) (p*—c)} {da(4—aa™) +2A)
+a(a*a—2b) a*a*A
ASy =a*(aa*—2b*) {ad (4—aa®) +24} —{aRa—ad*) +a” 4—aa™®) (p—ca)}a*a*A

The terms, {a*(2a*—a*b) +a*” 4—aa™®) (p*—c))) a?d {a@a—ab™ +a” d—aa™ (p—ci)},
3
are respectively negative from the stability conditions.

Then, we obtain

(aa*—2b% >0 and (a*a—2b) >0 S3>0 and S, >0.
Similarly we can obtain

(aa*—2b%) >0 and (a*a—2b) >0 — p;>0 and p, >0.

What are the conditions of (aa™®—2b6%) >0 and (a*a—2b) >O4j? From (0, we find that
(aa* —2b*) = (4 —aa®) 6p*/0S or (a*a—2b) = (4 —aa™) 0p/6S*. The term (aa™—2b%)
means the effect of exogenous domestic non-price activity to the foreign price under dS*=0.
We can divide the efferct, 0p*/aS, to aa*= (4—aa®) 0p*/8S| n}ys_, and (—2b%) =
4 —aa™) 6p*/65|7{ps=;). We interpret (aa™®) as the effect through the profit function of
domestic firm and (—2b*) through the profit function of foreign firm.

We call (aa™) indirect price effect of domestic non-price activity since this is through the
domestic price optimization (7, =0). We also call (—2b*) direct external price effect since

this through the foreign (7,;,=0). Similarly we can interpret (a*a—2b). Since these are
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obtained by the first order conditions for prices, we say that these terms, (0p*/8S) and (0p/
0S¥), are cross effects of non-price activity on another country’s strategic price. If the term is
positive (negative), we can also say that the strategic price is complement (substitute) for the

non-price activity of the other country.

(2) The negative external effect, 7
What is the effect of parameter 7y on non-price activity and prices ? From (1) and (3), we

obtain

_ Uk
Tpy=—1, Ts;=Mgy,=0

Since the right-side hand of (13 is rewritten to (1/4) <a*2a*>d7, we can derive the effects of 7,
that is,

AS,=—{a*a*—a*b) +a*” (4—aa™®) (p*—c))) 2— (a*a—2b) a*ax,

ASF =—a*(aa*—2b%) 2+ {aa—ab®) +a” (4—aa®) (p—c)) } a*a*.
Thus, under the conditions of (aa®™—2b6*) >0 and (a*a—2b) >0, we obtain

S$,<0, SF<0, p,<0 and p)<O0.

From the above results related to 8 and 7, we can state

Proposition 1. If the two cross effects of non-price activity on strategic prices are positive,
that is, (aa®™—2b*) >0 and (a*a—2b) >0, the increase in the efficiency of non-price activity
(dB), raises all the strategic variables and the negative external effect (dy), reduces all the

variables.

Intuitively, we may interpret the results as follows. When the efficiency for S is improved,
S and p are initially raised from each first order conditions and 7»3>0, 7s5>0. Under the
condition of (9p*/0S) >0, the foreign price increased and it immediately dS*>0 from (1. If

(0p/0S*) >0, it raises p and these changes becomes consistent. For 7, we can state similarly.

2.3 Optimal tax or subsidy for non-price activity
In this section, we consider the optimal tax or subsidy for non-price activity. The domestic

profit function is rewritten as
T=R(p, p*, S, S*, ts)—C(d, S)=(p—ca)d—csS—1sS, (37
where fs is tax (#5>0) or subsidy (#s<0) to non-price activity.

Eq. (7) becomes
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n's:(p—cd)a—cs—ts:O. (7)7’

From ms;s=—1, (10 - 13 can be rewritten respectively as
U e T S [
+ =0,
a® —2/ \dp* —b* a*/\dS*
a 0\/d (p—cna” 0 dS 1
(6 o) gy oy gse) =0 )
0 a*/ \dp* 0 (p*—c;)a™’/ \dS* 0

d —ab*  ata— ds
(4—aa*)< P>=<2a ab®  a*a 2b>< )

dp* aa*—2b* 2a*—a*p/ \dS*
< ds ) _ <a*(2a*—a*b) +a* 4—aa™) (p*—c)) —a(a*a—2b) )
ds* —a*(aa*—2b%) aa—ab*) +a” (4—aa™®) (p—c,)

1/4) <<4_ga*)>dts.

Then the effects on strategic variables are respectively given by

ASis={a* 2a*—a*b) +a* (4—aa™) (p*—c))} (4—aa™) <0,
AS)i=— (4—aa™) a* (aa™—2b%),

(4—aa™®) Apis= (2a—ab®) Sis+ (a*a—2b) S},

(4—aa™®) Apjs= (aa*—2b%) Sis+ (2a*—a*b) S};.

The domestic non-price activity is reduced by the tax. The foreign activity depends only on
the sign of cross effects of non-price activity. If and only if (8p*/8S) (=aa*—2b%) >0, Sj% is
negative. When the cross effects of non-price activity are positive, that is, (aa®™—2b%*) >0 and

(a*a—2b) >0, we find that p;s and pj’; are both negative. Then we can state

Proposition 2. The domestic non-price activity is always decreased by the tax and the
foreign depends only on the sign of (0p*/0S). All the strategic variables are reduced by the
tax if the both cross effects of non-price activity are positive. The foreign strategic variables,
S* and p*, are increased by tax if (0p*/0S) <0.

Welfare 1
Since our model is one of the third market models, W' (welfare 1) is defined as the profit of

domestic firm plus tax revenue for non-price activity, that is,
W1:7T+tss.
By differentiating W' totally and using first order conditions (3) and (7), we get

Whls = TpPrs + 77-'17*17:‘9'}_ s Sist+ TL's*S:; + s+ S+1sSis
=Tpuprgt s Sis +1sSis
= (p—ca) (apjs+ (—b) S) +15Sis. (14
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Since {apjs+(—b)Sys) ={—a*a(p*—c})/a*—b} S} from (1, we get
W= (p—c){—a*"a(p*—c)) /a*—b} S5 +1sSis. (15

Using the stability condition, {a* (2a* —a*b) +a*” (4 —aa™) (p* —c))} <0, we have
{(—a*a(p*—c)) —a*b) >aa*(2a*—a*b) /(4—aa™) —a*b=2(a*a—2b) / (4—aa™).
Thus, we get

a*a—2b>0 = {—a*a(p*—c))/a*—b} >0. 16
The optimal tax to non-price activity is given by

ts=[— (p—ca) /Sl {—a*"a(p*—c)) /a*—b} S}
Then, under the condition of (a*a—2b) >0, we get
sign ts=sign S;;=sign (—aa™+2b%).

The above result is stated as follows

Proposition 3. Under the condition of (8p/0S™) >0, the sign of optimal policy to the domes-
tic non-price activity depends only on the cross effect of S on p*. Thus, for example, the

government export promotion (that is, subsidy) can be welfare worsening when the cross

effect is asymmetric, that is, (9p/0S™) >0 and (9p*/3S) <0.

The subsidy raises the domestic non-price activity but it also increases that of foreign if
(8p/0S*) >0 and (9p*/0S) <0. From (19 and the above analysis, we find that it reduces the
domestic profit and increases the government expenditure so that the subsidy becomes

welfare-worsening.

2.4 Optimal tax or subsidy for export

In this section we consider the optimal tax or subsidy to the export of the domestic firm.
When firms compete under Bertrand duopoly, it is known that the optimal trade policy
becomes subsidy as Eaton and Grossman (1986) have shown. What is the optimal trade

policy in our model with non-price activity ? The profit function of domestic is given by
= (p_Ca_t)d_CsS, (3)”’

where fis tax (£>0) or subsidy (#<0) to the export of the domestic firm. Using mss= (p—c4
6)

—0a”<0, tsi=—a, =1, 71':(*,=O, (10 - 13 can be rewritten, respectively as
-2 « dp a —b\/dS -1
+ = dt,
a* —2/ \dp* —b* a*/\dS* 0

(6 )l (770" ) ()= (5)
+ =" )at,
0 a*/ \dp* 0 (p*—c))a*) \dS* 0
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dp 2a—ab*  a*a—2b\ /[ dS 2
(4—aa™) = + dt,
dp* ac*—2b* 2a*—a*b/ \dS* a*

< dS)_<a*(20*—a*b)+a*"(4—aa*) (p*—cF —a(a*a—2b) >

ds* —a*(aa*—2b%) aa—ab*) +a” d—aa™) (p—ci—1t)
o

1/4) <a(2 o )>dt.

Then we have

AS,={a*2a*—a*b) +a* 4—aa™) (p*—c))}a@—aa™®) +a(a*a—2b) a*a*, 17
ASf=—a@2—aa®) a* (aa*—2b%) —{aa—ab™) +a” (4—aa™®) (p—ca—1) Y a*a*. (19

From the stability conditions, {a* (2a* —a*b) +a*” (4 —aa™) (p*—c))} <0, {a 2a—ab™)
+a” (4—aa®) (p—ci—1)} <0, we find that S,<0 if (a*a—2b) <0, and that S >0 if (aa*

—2b%) >0. The sign of p;" is similar to S but the sign of p; is more complex.
Welfare 2
Welfare is defined as the profit of the domestic firm plus the tax revenue, that is,
P=m+td.
By differentiating W? totally, we get

W?E =nppi+ psp) +75Si+ s S, + 1, +d+td,
=(p—ca—t) (ap+ (—b)S]) +1d,. 19

Similarly to (19, the optimal tax is given by,

t=—(p—ca) (ap}+ (—=b) S’ /d,
=—(p—c) {—a*a(p*—c))/a*—b) S]"/d..

From (6 and (18, we find that
(aa*—2b%) <0 and (a*a—2b) >0 = ap,+ (—b) S ={—a™a(p*—c)) /a*—b} S} >0.

Although we can’t derive the sufficient conditions for the sign of d; we obtain sufficient

conditions for the optimal policy. That is, from (19, we can get
(0p*/8S) <0 and (9p/0S*) >0 — sign (t) =sign d,
From the above results, we can state
Proposition 4. Under the conditions of (8p*/8S) <0 and (0p/8S*) >0, the optimal policy

depends on the effect of the tax to the domestic export. If the export is increased (reduced),

the optimal policy becomes tax (subsidy).
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3. Cournot Competition

In section 3, we consider the Cournot competition. In the third market model with Cournot
competition, it is known that the optimal policy for the export is subsidy (Brander and Spencer
(1985)). In our model with non-price competition, what is the optimal policy and how diffe-

rent are the results as compared with Bertrand ?

3.1 The model
Let g denote the export of the domestic firm. Then the price is the function of strategic

variables, g, g%, S, S¥* that is,

p=1—qg—aq*+BA(S) —yB(S*) (0]
pr=1—g*—a*q+A*(S*) —B*(S), @1

The profit functions are given by

T= (p_Cd_t)d_Css_fss (22)
m¥= (p*—c)) d*—csxS¥, @3

where t is tax (#>0) or subsidy (#<0) to the export of the domestic firm and s is tax (#s>
0) or subsidy (#s<0) to non-price activity. The Cournot-Nash equilibriums are determined by

the first-order conditions :
m= (p—c,—1) —q=0,
T= (p*—c)) —q*=0,
ws=pPag—cs—ts=0,
o =a*q*— 5 =0.
The second derivatives are respectively given by
_ _ * *
™= —2, Tex=—0a, Towg— —a*, Tpsqx — -2,

— — * 0 __ * _ *
Tfss—qa”<0, 71'55*—0, ﬂs*s—o, ns*s*—q*a "<O,

E k
Tus=a, Tos=0%"<0, Tusx=—0>0, T u5=a*<0,

— k _ % ok
Tsg=a’, T[‘.s*q_ol Tsqx=0, Togqx— A",
_ _ * _ _ _ _ _
s =0, me=—1, ﬂq*,—O, T=A, wss=aq, m;=0, Tss=—1.
Using the above equations and totally differentiation give

Tqq  Tqqx dq Tgs  Tlgsx as T Tqi .
* * s e * % « i
T Texqx/ NG Tyxs Towss! \AS T ki

a*kq

Tsg T d T bid dsS —TTsi

(o B e (5 2 Yo = (0 )i =t w0
Tswq Tsiqx! NG Tsxs Tsussx! \dS T s
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In this case, (10 - (13 can be rewritten, respectively as
—2 —a\/dq a —b\/dS 1 -1 1
+ = dt+ AdB+ Bdy,
—a* —2/ \dg* —p* q*/\dS* 0 0 0
a 0\/d a” 0 ds — 1
P [ A et O R W
0 a*/ \dg* 0 gq*a*’/ \dS* 0 0

dq 2a+ab* —a*a—2b\ /[ dS —2 2 —2
d—aa™) = + di+ AdB+ Bdy
dq* —aa*—2b* 2a*+a*b/ \dS* a* —a* o

< ds ) _ <a*(2cz*+oz*b) +a* (4—aa®) ¢* a(a*a+2b) >
ds* a*(aa™+2b%) aa+ab®) +a” (4—aa™)q
2a —2aA—aq4—aa® —2a —aa*
(1/A)<< >dt+< aA—aq@—aa )>dﬁ+< )Bdr+<4 aa )dts)
—a*a® aa® ata* 0

Note that we find that the cross effects are always negative. Then, we have

(1/4) S;=al{a*a*+a*b) +a*” (4—aa®) ¢*} 2— (a*a+2b) a*a*] <0,
1/4) Sf =a*[2a(aa*+2b%) — {aa—ab™) +a” (4—aa™®) g} a*] >0,
7:<0, ¢5>0.

Similarly we can derive

Ss>0, S;<0, g5 <0,
S,<0, S$F>0, ¢,<0, >0,
Sis<0, S5E>0, gi>0.

From the above results, we can state

Proposition 5. In the Cournot competition, the tax to export and non-price activity restrains
the domestic strategic variables and expand that of foreign firm. The increase in the efficien-

cy of non-price activity raises its own activity and reduces the rival activity.

Welfare 3
We consider the optimal policy to the non-price activity. W?* is defined as (7+1£5S). By

using 7T,«= —aq and 7sx= —bq, the welfare effect is given by

W5 = s+ Toseqg+ TsSis + Ts5Sg + s+ S+ 1Sys,
= 7774*qu+ 71'5*5:2 + tsSts,
=—q(agi+bSy) +1Sis.

From ¢;s>0, S;5>0, S;5<0, the optimal policy is always subsidy.

Welfare 4
In the policy of tax or subsidy to the domestic export, W* is defined as the profit of
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domestic firm plus tax revenue or subsidy, that is,
Wi=r+1tq
By differentiating W? totally and using first order conditions, we get

w? :nqq,-f-m,*q,*-l-rrss,-i-ns*S:k+7r,+q+tq,,
=7fq*q,*+7rs*5,*+th,
=q(—aq"—bS]) +1g,.

From q,*>0, S,*>O, :<0, S;<0, the optimal tax (subsidy) is given by
t=q(ag+bS)/q:<0.

Thus, the optimal policy is always subsidy.

The above results are summarized as follows

Proposition 6. The optimal policies to the export and the non-price activity are always
subsidy. In this sense, the results of the Brander and Spenser are remained in our model

with non-price strategic variables.

4 . Concluding Remarks

Almost firms have not only the production sector but also its sales department. The firms
compete through advertising, image, marketing, bride, free gift, besides price and quantity. In
the literature of international trade, this activity is not much considered. Strategic variables
are not only price and quantities.

In this paper we tried to examine the role of these sectors. The results between Bertrand
and Cournot duopoly are different. In the Cournot, the results are unambiguous and subsidy
is optimal. But in the case of Bertrand they are ambiguous and depend on the cross effect of
non-price activity.

Why are the results different and not symmetric in our two models ? The reason is that
our two models, Bertrand and Cournot, are not symmetric. If there is no non-price activity,
we find from (1), (2), 20 and @1 that the reaction functions become symmetric for p and gq.
However in our models with non-price activity, the added terms, {A(S) —B(S*} and
{A*(S*) —B*(S)} in Bertrand, are not symmetric to the terms, {BA(S) —yB(S*)} and
{A*(S*) —B*(S)} in Cournot. They are identical basically so that the two results become
not symmetric.

From our analysis, we can say theoretically that policy makers or firms, who consider
strategies under international trade, should take non-price activity into consideration. Our
analysis which introduces non-price activity has important implications for the nature of the

optimal tax-subsidy policy. Besides Bertrand and Cournot duopolies in the third market, there
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may be potentially many models or themes to which we can apply the non-price activity.

Notes
1) As recent papers, Kemp and Shimomura (2001) and Raff (2000) analyzed under Cournot
competition, and David (1998) under Bertrand. As a survey paper, Brander (1996) examined.
2) Where A is the 4 X4 determinant for the left-side of (10 and (1. It is positive from stability
condition.
3) These are 3x3 determinants for the left-side of (10 and (1.

4)  From (10, these effects are derived from

-2 a\/d a —b\/dS
(e (e 200)-6) o
a* =2/ \dp* —b* a*/\0 0
5) From (D in footnote 4, these effects are derived from

d P o —g™\ /0
(4—aa*)( p)z( 2 “*>( a>d5+< 2 “*>( )dS
ap*) \—a —2/\0 —a —2/\p

6) The first-order conditions are given by

= (p—ca—1) (—1) +d=0 (5

= (p*—c)) (=1) +d*=0 (6)

ws= (p—ca—t) a—cs=0 (7y

Toe= (p*—c)a*—ci,=0, (8)
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