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/ � � , - . / � � � 1980 � � �  ! " # $ % � 1980 � � , & ' ( )

* � + , # - . / 0 , - . / 1 2 , 3 4 5 ( ) * 6 Brander� 1981� % Brander

and Krugman� 1983� % Dixit� 1984� % Brander and Spencer� 1984� % Brander and

Spencer� 1985� � 7 Eaton and Grossman� 1986� 8 8 % 9 : 1990 � � , ; < =

> ? @ A B . / C 9 D E B . / , & ' ( ) * F � Spencer and Jones� 1992� %
Bernhofen� 1997� G Ishikawa and Spencer� 1999� 1 � H % Spencer and Jones

� 1992� I � J K @ A B L M G N K y z O P ( Q R S T M � J K # - . /

U V W X Y ( Z J [ \ ] , + , J K . ^ ( & ' . / % _ ` # a , J K . ^

b @ A B c & ' " ( F d e f & ' Q R g h ] i % Bernhofen� 1997� j I k

� l m n W L M o p ( q g / � 6 r s t u K . ^ ( @ v ) ' . / , _ (

2 w x � I : y l m L M z { | } ~ g , j ] m L M ( . ^ b � ) ' X Y L

M 0 @ v . / 1 ) ' * + ; � 0 , y z { � � ~ g , j ] m ( @ v . / 1 )
' c ( % Ishikawa and Spencer� 1999� j � � l m . / x \ b . / � � ( s t ,

_ ` # a : y l m � / 1 N K L M n W , j ] m . ^ b ] m # - ( @ v . /
� � F d � � b ) ' c ( % � � � 1 , ] m . ^ ( * + . / � e f l m ( N

K L M � � � D E B g h , � � � � � b ) ' - * + ( � � % � l � ) * F

� , l m � � . / 0 . / x \ y � o � � X Y , � � � ] m # - ( @ v , -
. / , � } x � �   : l m Q R � / . / x \ ( = w � %

¡ ¡ 1 : ¢ £ ¤ ¥ , ) * � ¦ � y z ! " # $ 0 § # ¨ © ª « ¬  ® ] m

@ A B ( § # ¯ ° 1 ± q ² ³ � fixed proportion� ´ µ ¤ ¶ · � ¶ · o � � 6

Spencer and Jones� 1991� , Chang and Chen� 1994� , Ziss� 1995� , Spencer and Raub-

itschek� 1996� , Bernhofen� 1997� , Ishikawa and Lee� 1997� � 7 Ishikawa and Sp-

encer� 1999� 8 � % ± q µ ¤ ¶ · (  ® ¸ ¹ ¢ | , º � » ¼ l , � } ¢ £  ®

½ o ¾ P ¿ À # $ ( Á � , Â 6 Stigler� 1958� + , Ã K Ä # $ 0 Å Æ � J Ç

È � LAC� , # a « À # $ G É L 0 � J Ç È ¬ I Ê ¥ � dish-

shaped� ,   Ë Å Æ � J ¯ ° 1 } Ì Í Î Ï Í Ð 0 Ç È ; Shepherd� 1990, chap-

ter 9� Ñ Ò Ó Ô � 0 � > , Õ 1 « Ö + # $ 0 LAC 1 U × ¥ ; Miller and Noulas
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� 1996� # a Ã K 0 « Ø Ù 0 Æ Ú # ) « ¬ Û Ü µ ¤ ¶ · Í Î Ý Þ ; Zhu

� 2000� + , Ã K B ß � Fortune� à á â ã { 0 Ô 500 « ä å , # a � ¿ À 5

æ Ô ç 0 « ä å ¬ � µ ¤ ¶ · Í Î Ý Þ § # % � è Ü � , J ) é ê ë ) * l

â ì í 0 ± q ² ³ § # ¯ ° , + , î § # ¯ ° 1 � ï ² ³ ª µ ¤ ¶ · b . ^

0 y z ! " # $ @ v , - . / ( s t %

¡ ¡ � ð ñ ) * l � � ï ² ³ � variable proportion� § # ¯ ° 0  ® ò k , -
. / ó ô õ � ( ) ö Ñ o ÷ 6 Chao, Hwang, and Yu� 1990� % Chao, Hwang, and

Yu� 1993� 8 8 % ø l � ) * ù ú û Ü � � X Y . / ¤ ¥ , ü � : o � � X Y

. / ý / � � , - � , - . / l 0 = w � , â ò k ( = > Ñ � Ü F � µ ¤ ¶

· � variable returns to scale� ] 0 , - � � ý . / %1 � � � � � � � � 	 
 �

�  � � � � � � � � � � � � � � � � � � , � �  ! " � � # $ A B C

D E F # G H � I J K , L M  � N O P Q H , R S � F # � I J K C D T

� # C D U V � � C D � W X � , E � # Y Z % & ' , S � � � % ( ) * a

� b J K c d � V e f g S � ( ) , � # h i j k G H h l � m n G H J K

o p � q Q H h l � m n Q H r s t � , � � u e v w x y S z h l � % + ,

F , - � . S z $ / h l � 0 1 Y Z 2 3 �

4 4 � � � � V � � � � � � � , � # 5 6 7 � 8 9 : ; % < = � > m , ?

@ [ \ C D ] ^ _ � ` Z { | q � r � _ � } ~ � m � � � � % � � � � �

� j � � � � � % � � � � � � � � S F , � � � � 6 7 � � � World Trade

Organization,� � WTO� � � Q H s t , � " � � # � n � � r q � � M �

r � � Q H s t � � $ � � � �   ¡ ¢ £ ¤ ¥ � � The Economist, June 22,

2001, p.60� , � ¦ § ¨ © ª # h i s t « � ¬  � Airbus� n ® ¯ # ° ±

� Boeing� ² ³ ´ µ ¶ · % < = �

4 4 � � % ¸ ¹ º » ¼ ¨ © � � � 8 ½ O ¾ ¿ c d % 6 7 h l À Á � � Â

. V Ã Ä � Å � � Æ Ç È � É Ê �  � Ë P , - R ^ Ì Í b Î Ï  ! Ð � �

<  � Ë P % � Â � Ñ Á � S F , Bhagwati� 1971�  ! Ò d V ½ O ¾ ¿ R 

� Ë P V Ð � Ó � Ô Õ , Ö × � # h i Ø Ù Ú ( ) % Û Ü Ý � $ / h l � Ù

Ú Bhagwati� 1971� % � Þ , � � � � � , � # h i Ø ß G H h l � m n J K o

à p � á f g � � � � � % ( ) , â ã � Q H h l � � � b G H h l � � �

1 þ ÿ ä å æ ç � è é ê ë ì K í ì î ï ð � ñ ò ó ô õ ö V ÷ ø ä å æ ç ù ú ù 
 ë E û ü
� ý ò ó ä å æ ç þ ÿ V
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" à S z h l Y Z % � . � j � á � W Bhagwati� 1971� % Þ ' � � v + ,

¸ ¹ R  � Ë P % Ó � Ô Õ 8 Ð � � � � � � � � 	

4 4 � � � ¸ ¹ m � : 
 � � V � Þ � 
 z � V  � � � � 
 � � © Þ �

� # h i k G H h l � , $ / G H à p % � � � 
 � � © Þ $ / Q H s t h

l � 
 � � � � . S z $ / h l 0 1 Y Z % 2 3 � 
 � � V Ñ Þ �

2.; � � � �

� " J ) ¤ ¥ D ( . / x \ , � � í � 1%  ® J K � } @ A B L M H ? N

K ( Q R n W S T M F & ' Q R , § # @ A # -  Ï � ° ) ' 9 � � K % F

G H L M + � n W l m � � 7 ] m # - . / % L M F 1 Q R g h � q � ;

L M H j 1 @ A B g h � q � % &  ¢ | ( . / x \ I 1 : ¢ £ + , , � »

¼ l , J K L M n ! � � " ô 0 & ' # $ % D E Q R Ï % É ) ' & I » Â %

6 � ' @ A B . / � � V W , j J ) â ( 9 ( µ ¤ ¶ · õ � ) ¹ * � % � 1

J K 0 # - � ) ' . / 1 n W , ? J K ó ô + > , , � - r 0 . Ç % ¤ ¥ (

/ } . Ç 0 1 � � . / 0 n W % J ) ½  ® J K . ^ F 2 3 b & ' Q R c

4 & ' " ( t, ý b J K L M 0 H ) ' 5 6 * + s 0 7 8 � } l m � � . /

0 . Ç %

¡ ¡ 1 : ¢ £ + , , J )  ® @ A B ( 9 : ¯ ° 1 È ¥ : P = a− bQ, P% Q +

� 1 @ A B g h 7 # ; ; @ A B 0 § # ¯ ° 1 Q = xr, ý x = Q1/r, l < D

x 1 § # Q ( / } Q R , � } Q R 6 ) D â � � � 1 N K L M â n W ; r <

1 (r = 1, r > 1) H Ë § # ¯ ° 1 µ ¤ ¶ · Í Î � o � , Í Ð � % Ñ F � T @ A

B L M 0 = > � J 1 Í Ð � o � , Í Î � % ? @ l � ® q , A ` F ® L M H 0

ô B ¯ ° 1 :

Max
Q
πH(Q, w, s) = (a− bQ)Q−wx+ sQ= (a− bQ)Q−wQ 1

r + sQ, (1)

l < D , (a− bQ)Q 1 L M H 0 C D E , wQ1/r 1 � C � J , � sQ 1 ) ' * +
F %
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G 1H I J K L

¡ ¡ N K Q R S T M F 0 ô B ¯ ° j F q M 1 C D E (wx) Î C � J (kx)

Ï Î " ( Ò ) (tx)% N K Q R " N L M 0 O P 1 :

Max
w
πF = x(w− t−k) =Q 1

r (w− t−k), (2)

l < D , w 1 � � 0 g h , k 1 � � 0 ± q = > � J , t j 1 J K . ^ b & '
Q R â c 4 0 " ( %

¡ ¡ J K ( Q � ó ô 1 L M H 0 ô B (πH ) % l " ( D R (tx) Î S ) ' *
+ (sQ)% J K . ^ 0 O P 1 � « £ ] � Q � ó ô ¯ ° , F T � :

Max
t, s
WH = πH(Q, w, s)− sQ+ tx= πH(Q, w, s)− sQ+ tQ 1

r . (3)

¡ ¡ J ) 0 ¤ ¥ 1 } � Ý Þ 0 U V W Æ Ú ¤ ¥ % � � } Ý Þ , J K . ^ � X

Y L M H 7 L M F ( � T  , Z q Q � ó ô � « ( . / � ° s ý t% � � [

Ý Þ , N K L M F � 5 q t ý s ] , ? @ Q R 9 : ¯ ° , Z q ô B � « £ 0 Q

R g h w% � � � Ý Þ , j � J K L M H � 5 q t% s 7 Q R g h w 0 ] , Z

q ô B � « £ 0 # ; Q%

¡ ¡ J ) ( 2 w O ( I k � § # ¯ ° µ ¤ ¶ · b J K . ^ � � & ' . / G

# - ) ' . / 0 s t % � ] \ � ] D , A ` ' � Ä ^ µ ¤ ¶ · 0 ] , ) _ ò

k . ^ 0 @ v & ' " ( G @ v ) ' * + , ½ ² 3 @ v ( ³ G * + ³ ] 0 Q �

ó ô %
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3.; ` a b c d e f g

J ]  ® . ^ h z { & ' . / % 6 � J K . ^ z & ' " ( . / 0 7 8 l m

� � . / 0 . Ç , j J ) � [ ] Z J ¤ ¥ D â � 0 ) ' * + ³ s ù 9 ® 1

# % A ` F ? @ Z J ¤ ¥ 0 ® q , z i j k � backward induction� : l � Ý Þ

0 Æ Ú % Ì l � � Ý Þ J K L M H 0 @ « ô B # ; Q, Ï l � [ Ý Þ N K

L M F 0 D E Q R q g w, @  l J K . ^ 0 @ v " ( t% � ] + � : l Ä

m Ý Þ ( @ v l ½ + , � x � %

3.1n o p q r s t u H v q w x y

� 1 o X Y ) ' * + . / , â � , ' s = 0 � R (1) < , L M H ( ô B ¯ ° �

� :

Max
Q
πH = (a− bQ)Q−wQ 1

r , (4)

l < b Q z + , F ( ô B � « £ 0 } Ý { $ :

dπH

dQ
= a−2bQ−w 1

r
Q

1
r−1= 0. (5)

 ® ô B � « 0 [ Ý { $ πHQQ=−2b−w(1/r)((1/r)−1)Q((1/r)−2) < 0 | } � í

~ � 1� % : l (5) < F ( @ v # ; Q∗ 1 w � g h w ( ¯ ° , � Q∗ = Q(w)%

� 1 x =Q1/r, � � w � 9 : ¯ ° 1 x∗ =Q∗(w)1/r% � � (5) < , A ` F : )
w b @ v # ; Q∗ 7 w � 9 : x∗ ( ² 3 � � õ � 6 ] :

Q∗w =
dQ∗

dw
=

1
r
Q

1
r−1

−2b− 1
r
(

1
r
−1)wQ

1
r−2
< 0, (6)

x∗w =
dx∗

dw
=
dx∗

dQ∗
dQ∗

dw
=

1
r
Q∗

1
r −1
Q∗w < 0. (7)
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(6)% (7) < H Ë w � g h l � � e f J K L M § # � J 0 Ð % , # ; � � Î

÷ , & � Î ÷ w � � � ; %

3.2n � � t u F v q w x y

L M F � 5 q " ( ( ³ 7 ] m L M ( w � 9 : ] , ~ q @ v 0 Q R g h w%

' � � Ý Þ 0 @ v £ x � x∗ =Q(w)∗1/r � R (2) < , F ( l m L M F 0 ô B

¯ ° 1 :

πF = x∗(w) · (w− t−k) =Q∗(w) 1
r (w− t−k), (8)

l < b w U } � z + F ( ô B � « £ 0 } Ý { $ :

dπF

dw
=Q∗(w)

1
r +(w− t−k) 1

r
Q∗(w)

1
r−1Q∗w = 0. (9)

 ® ô B � « 0 [ Ý { $ | } , � πFww = [(3−(1/r))−((1/r)−1)((1/r)−2)·
(w/Q) ·Q∗w]Q((1/r)−1)Q∗w < 0� í ~ � 2� % ' (9) < b w G t U � z + , F

( ] � ² 3 � � :

w∗t =
dw

dt
=− π

F
wt

πFww
=

1
r[(

3− 1
r

)
−
(

1
r
−1

)(
1
r
−2

)
w

Q
Q∗w

] > 0. (10)

? @ ô B � « £ 0 [ Ý { $ πFww < 0 G Q∗w < 0� í (6) < � , F � (10) < 0 +

� 1 8 , � � w∗t > 0% (10) <   Ë " ( � � ' e f w � g h � � % � � � 1

" ( � � ! î Ü Q R � J � � , 1 ¹ � e f Q R g h 0 � � %

3.3n o p � � � q w x y

J K . ^ � X Y l ] m L M ( � T  , Z q Q � ó ô � « 0 " ( t∗% � � ,

� : l � } Ý Þ Æ Ú ª 9 Ì ' � [ Ý Þ 0 w∗= w(t) � R � � Ý Þ 0 x∗=

8
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Q∗(w)1/r ( x∗ =Q∗(w(t))1/r , Ï ' l < � R (3) < , ½  ® s = 0 F ( J K .
^ 0 Q � ó ô ¯ ° 6 ] :

WH = πH
{
Q
[
w(t)
]
, w(t)

}
+ tQ

[
w(t)
] 1
r

=
{
a− bQ[w(t)]}Q[w(t)]− [w(t)− t]Q[w(t)] 1

r , (11)

l < b t z + F ( Q � ó ô � « £ 0 } Ý { $ 6 ] :

dWH

dt
=
dπH

dQ
Q∗ww

∗
t +
dπH

dw
w∗t +Q

1
r + t

(
dQ

1
r

dQ
Q∗ww

∗
t

)
= 0. (12)

 ® Q � ó ô � « 0 [ Ý { $ d2WH/dt2<0 | } % ' dπH/dQ=0 7 dπH /dw

=−Q1/r � R (12) < , j (12) < F £ ¢ 1 :

dWH

dt
=−Q 1

rw∗t +Q
1
r + t∗

(
1
r
Q

1
r−1Q∗ww

∗
t

)
= 0, (13)

l < � } m 8 � � = � } � 1 , - { $ õ � , � � 1 � ; � [ � 1 ( ³ 0 1

� õ � � ¢ � ( ³ õ � � , H � � # ; o � , ( ³ � � Ñ � Ð % J K 0 ó ô , �

� 1 8 ; � � � 1 # ; õ � H ( ³ 0 � � b J K # ; 0 s t , � � 1 � % �

3 � � , � � F ' (13) < £ ¢ � � í ~ � 3� :

t∗ =− rQ(1−w
∗
t )

Q∗ww∗t
(14)

= r3Q2− 1
r

[( 2
r
−3
)
+
( 1
r
−1
)( 1
r
−2
)
Q∗w
w

Q

]
× (14’)

[
−2b− 1

r

( 1
r
−1
)
wQ

1
r−2
]
.

9
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G 2H � � � � t∗ � �   ¡ ¢ £ ¤ r ¥ ¦ £

� 1 Q∗w < 0,w∗t > 0, (14) < 0 t∗ � { Z Ü (1−w∗t ) 0 8 � % 6 � w∗t > 1 H

Ë Q R g h 0 � § � « 3 " ( � § , 1 : � ¨ l m Q R 0 , - { $ , J K .
^ 1 T b & ' Q R * + , � t∗ < 0 % p � , 6 � w∗t < 1 (= 1) j J K . ^ T b

& ' Q R c ( � T z 1 � , - � %

¡ ¡ © N , A ` Ñ F ? (14’) < & } ª l « @ v ( ³ t∗ G µ ¤ ¶ · ¬ ° r (

" ¬ % (14’) < 0 [−2b−(1/r)((1/r)−1)wQ((1/r)−2) ] 1 } � � , � � t∗ ( 8 � �

 G [((2/r)−3)+ ((1/r)−1)((1/r)−2)(w/Q) ·Q∗w ] 0 ¾ � ! � % î r ≥ 1 ª ,

l � D ® � ¯ 0 ° � ù 1 � , � � t∗>0, Ñ � J K . ^ T b & ' Q R c 4 &
' " ( ; © } � \ , î r < 1 ª , ± w r ² ³ , (14’) < � } m D ® � 0 � F d

1 8 , y � j t∗ < 0, � . ^ T b & ' Q R * + % Â 6 î r = 1/2 ª , [((2/r)−
3)+ ((1/r)−1)((1/r)−2)(w/Q) ·Q∗w ] = 1, � ª t∗ 0 � 1 � % A ` F ' t∗ G r

0 " ¬ ´ Ü � 2� í ~ � 4� % � 2 0 x � F µ ¶ 6 ] % · î rc < r ª , t∗ > 0,

. ^ T b & ' Q R c 4 & ' " ( % ¸ î r = rc ª , t∗ = 0, @ v & ' . / 1 1

� , - % ¹ î r < rc ª , t∗ < 0, T b & ' Q R * + % © N , ? @ ~ � 4 F �

rc 0 � º ¹ » Ü 0.5 G 1 0 E %

¡ ¡ l � x � A ` F O � 1 ¼ ½ 1%

¾ ¿ 1: · y J K L M § # ¨ © 1 µ ¤ ¶ · o � ý Í Ð � � r ≥ 1� , j J K

. ^ ( @ v . / 1 b & ' Q R c ( % ¸ y J K L M § # ¨ © 1 µ ¤ ¶ · Í
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Î � � r < 1� , j J K . ^ 0 @ v . / À µ ¤ ¶ · Í Î 0 Á Â � q % � µ ¤

¶ · 3 « ª � � rc < r < 1� , . ^ ( @ v . / Ã 1 b & ' Q R c ( , � µ ¤ ¶

· 3 ³ ª � � r < rc� , J K . ^ ( @ v . / 1 b & ' Q R * + %

¡ ¡ � µ ¤ ¶ · Í Î ´ � ¬ ° r 3 ³ 0 ] , J K L M ( w � 9 : È Ä ì � �

Q > � very convex to the origin�� í ~ � 5� , y b w � � & ' Q R � c ( o º �

� N K Q R S T M � � w � g h , � ´ � � w � g h l � ( § Â « Ü " ( (
³ (wt −1> 0), � J K L M 0 Å Æ « § Î ÷ , Q � ó ô ] � , � @ v . / � �

T b & ' Q R * + %

¡ ¡ l � x � G Brander and Spencer� 1984� 0 x � Ç Ç p É % Brander and Sp-

encer� 1984� # a î È @ A B É 0 9 : È Ä ì � � Q > ª , . ^ 0 @ v . / 1

b & ' - * + % J ) j # a î § # ¯ ° 0 µ ¤ ¶ · ¬ ° Ê ³ ª , J K L M 0

� � 9 : È Ñ � Ä ì � � Q > % & ª J K . ^ b & ' Q R 0 @ v . / Ñ 1

b & ' Q R * + %

4.; ` a Ë c f g

� l } ] D , A `  ® J K . ^ F � � 0 . / É Ì 1 & ' " ( % ø J K Í :

F Î & ' . / 0 7 8 l m . / 0 . Ç N , Ñ F Î ) ' . / 0 7 8 � } . Ç %

� J ] D , A ` ' k � î J K . ^ 0 . / É Ì 1 ) ' * + ª , � } . / T 6

r � q , � 7 Ï b & ' G ) ' ( s t % � ] ) _ : l Ä m Ý Þ ( @ v Z / ½

+ , � x � %

4.1n o p q r s t u H v q w x y

� � � Ý Þ , J K @ A B L M H \ b w � g h w 7 ) ' * + ³ s, Z q @ «

ô B 0 # ; Q% ' (1) < b Q z + , F ( ô B � « £ 0 } Ý { $ 6 ] :

dπH

dQ
= a−2bQ−w 1

r
Q

1
r−1+ s= 0. (15)

11
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 ® ô B � « 0 [ Ý { $ πHQQ = −2b−w(1/r)((1/r)− 1)Q((1/r)−2) < 0 | } %

� (15) < ( � , @ v £ 0 # ; Q∗ , { Z Ü * + ³ s 7 w � g h w, � F T �

Q∗ =Q∗(w, s)% � 1 x =Q1/r, � � w � 9 : 1 x∗ =Q∗(w, s)1/r% � � (15)

< , A ` F : ( * + ³ s 7 w � g h w b @ v # ; Q∗ 7 w � 9 : x∗ ( ² 3

� � õ � 6 ] :

Q∗w =
dQ∗

dw
=

1
r
Q

1
r−1

−2b− 1
r

(
1
r
−1

)
wQ

1
r−2
< 0, (16)

x∗w =
dx∗

dw
=
dx∗

dQ∗
dQ∗

dw
=

1
r
Q

1
r−1Q∗w < 0. (17)

(16)% (17) < H Ë w � g h l � � e f J K L M § # � J 0 Ð % , # ; � �

Î ÷ , & � Î ÷ w � � � ; % � N , 2 3 (15) < , A ` Ñ F : ) :

Q∗s =
dQ∗

ds
=

−1

−2b− 1
r

(
1
r
−1

)
wQ

1
r−2
> 0, (18)

x∗s =
dx∗

ds
=
dx∗

dQ∗
dQ∗

ds
=

1
r
Q

1
r−1 dQ

∗

ds
> 0. (19)

� l ° <   Ë ) ' * + � Ð % J K L M 0 # ; G b w � 0 9 : % � � � 1

) ' * + Ð p ] m L M § # � J 0 ] � , � } * + . / 1 ¹ � � # ; 7 w �

� � ; ù Ð % %

4.2n � � Ñ Ò u F v q w x y

� � [ Ý Þ , � Q R S T M ? @ ] m L M ( w � 9 : ~ q @ v 0 Q R g h

w% ' t = 0 7 x∗ = Q∗(w, s)1/r � R (2) < , F ( l m N K Q R S T M 0 ô

B ¯ ° 6 ] :

πF = x∗(w, s) · (w−k) =Q∗(w, s) 1
r (w−k). (20)

12
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G 3H r <
1
2

¥ Ó , Ô Õ Ö × ¥ � � Ø Ù

l < b w z + , F ( ô B � « £ ( } Ý { $ 6 ] :

dπF

dw
=Q∗(w, s)

1
r +(w−k) 1

r
Q∗(w, s)

1
r−1Q∗w = 0. (21)

 ® [ Ý { $ πFww=[(3−(1/r))−((1/r)−1)((1/r)−2)(w/Q) ·Q∗w ]Q((1/r)−1)Q∗w
< 0 � Ú % � (21) < F l ( w∗=w∗(s), � l m Q R S T M 0 ~ g Û 9 . ^ @

v ) ' * + ³ ( s t % 2 3 (21) < F & } ª : ( s b w∗ ( s t � í ~ � 6�
6 ] :

w∗s =
dw∗

ds
=− π

F
ws

πFww
=

−
(

1
r
−2

)[
1+

(
1
r
−1

)
w

Q
Q∗w

]
[(

3− 1
r

)
−
(

1
r
−1

)(
1
r
−2

)
w

Q
Q∗w

]
1
r
Q

1
r−1
. (22)

? @ ô B � « £ 0 [ Ý { $ πFww < 0 G Q∗w < 0� í (16) < � , F � (22)< 0

+ � 1 8 ; � N , + U D 0 1+((1/r)−1)(w/Q) ·Q∗w=−2b/[−2b−(1/r)((1/r)−
1)wQ((1/r)−2)] Ñ 1 8 % � � , w∗s ( 8 � � � � { Z Ü −[(1/r)−2]% � :

13
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w∗s =
dw

ds
� 0, y r � 1

2
. (23)

} Ü � Ý , J K . ^ 0 ) ' * + � � � J K L M 0 # ; , Ð % � b Q R 0 9

: , & � Þ � Q R g h 0 l � , º î L M H § # ¯ ° ( µ ¤ ¶ · ¬ ° ³ Ü

1/2 (r < 1/2) ª , L M F 0 Q R g h � � 1 * + 0 � � � ] � % A ` F ô �

� 3 0 ß à & } > % î r < 1/2, w � 9 : È x(w, s) º ¹ � Ê � � Q > , 6

� D 0 x(w, s), � b T 0 = > D E È 1 mr, � ª , @ v w � g h 1 w∗% î s

� � 1 s′ ª , w � 9 : È x(w, s) ' � � � á x(w, s′), � b T 0 = > D E È

1 mr′ , @ v w � g h � w∗ � 1 w′%

¡ ¡ ð ñ ) * � ò k l ] m . / x \ ª , « ¬  ® § # ¨ © 1 ± q µ ¤ ¶ ·

� � r=1� % � � }  ® ] , ) ' * + º ¹ � e f Q R g h l � � � w∗s>0� % ø

î § # ¯ ° � µ ¤ ¶ · Í Î ´ � ¬ ° ³ Ü 1/2 ª , ) ' * + F d � e f Q R

g h ] i � � w∗s < 0� % � ] } ³ ] 0 + , D , A ` ' â à w∗s 0 ¾ � ã " J

K 0 @ v ) ' * + . / ; � � , A ` � ò k . ^ 0 @ v ) ' * + . / ª o T

 ® § # ¯ ° 0 ¨ © ¬ ° 1 } ± q � %

4.3n o p � � � q w � y

J ¤ ¥ 0 � � Ý Þ , � J K . ^ � X Y l ] m L M ( � T  , Z q � Q � ó

ô � « 0 @ v ) ' * + ³ s∗% ' � [ Ý Þ 0 w∗ =w(s) � R x∗ =Q∗(w, s)1/r

( x∗ =Q∗[w(s), s]1/r, Ï ' l < 7 t = 0 � R (3) < , � F ( ] � Q � ó ô ¯

° :

WH = πH {Q[w(s), s], w(s), s}− sQ[w(s), s] = (a− bQ)Q−wQ 1
r , (24)

l < b s z + , F ( Q � ó ô � « £ } Ý { $ :

dWH

ds
=
dπH

dQ
(Q∗ww

∗
s+Q

∗
s)+
dπH

ds
+
dπH

dw
w∗s−Q− s(Q∗ww∗s+Q∗s)=0. (25)

 ® [ Ý { $ d2WH/ds2< 0 � Ú % ' dπH /ds=Q G dπH /dw =−Q1/r � R

14
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(25) < , F ( :

dWH

ds
=−Q 1

rw∗s− s(Q∗ww∗s+Q∗s) = 0. (26)

(26) < 8 � � = ( � } � −Q1/rw∗s 1 , - { $ õ � , 6 (23) < â Ë , � ¾ �

{ Z Ü r�1/2; � [ � 0 s(Q∗ww∗s+Q∗s) 1 # ; õ � , � ¾ � 1 8 � í ~ � 7� %

' (26) < = ä O � F ( :

s∗ =
−Q 1

rw∗s
Q∗ww∗s+Q∗s

� 0, y r � 1
2
. (27)

? @ (27) < ( x � , A ` F U � 6 ] 0 ¼ ½ %

¾ ¿ 2:  ® J K L M 0 § # ¨ © � Ä ± q ² Â % · y J K L M § # ¨ ©

( µ ¤ ¶ · ¬ ° « Ü 1/2� � r > 1/2� , J K . ^ T b � ) ' - c ( ; ¸ y

J K L M § # ¨ © ( µ ¤ ¶ · ¬ ° 1 1/2� � r = 1/2� , J K . ^ ( @ v .
/ 1 1 � , - ; ¹ y J K L M § # ¨ © ( µ ¤ ¶ · ³ Ü 1/2� � r < 1/2� ,

j J K . ^ T b � ) ' - * + %

¡ ¡ � 1 J )  ® l ] m L M ù 1 n W L M , å � J K ( + > , . / ( . Ç

h 0 1 l m % y J K . ^ æ Î ) ' * + � ý c ( � 0 7 8 � } . Ç , � ç è 1

� ¨ l m ( , - { $ % � > F ? (24) < D ( (a−bQ)Q−wQ1/r é ) : 6 � )
' * + . / Þ � Q R g h l � , j � Q � ó ô º q ³ Ü 1 � , - ] ( ê ë %

� � , 2 3 . / � � & ' Q R g h I Ð & Q � ó ô ( º w { $ % J K . ^ b

] m ( J K L M 5 6 ) ' * + � � � � b w � 0 9 : % î § # ¯ ° � µ ¤

¶ · Í Î ´ � � ³ Ü 1/2 ª , � } � � 9 : 0 � � � e f w � g h 0 ] � ,

b J K � ô % � � , . ^ T b ) ' - * + % � 0 , � µ ¤ ¶ · « Ü 1/2 ª , .
^ y b J K L M * + , � e f l m L M � � w � g h , � ª . ^ T b ) ' -

c ( , ø � 6 � , ì d í � N K Q R n W L M � � w � g h , � � J K 0 Q �

ó ô ê ë % � � F � , J K L M § # ¨ © ( µ ¤ ¶ · « ³ � Z q . ^ ( . /
� � % � } õ � J ) � 0 1 È µ ¤ ¶ · õ � É %

15
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¡ ¡ J ) ¼ ½ 1% 2 ( x � F G Ishikawa and Spencer� 1999� U } ² 3 %2 � � %

� � º � � % � � Ã Ä � � @ � 8 � � b � �  !  � Ë P V Ð � � < � �

� � J K  � � � � % � r � , � � � Q � � 	 @ Ñ Þ : 
 � # h i % $ /

6 7 h l V n G H % J K q n Q H % � r � o p � ;  S z h l � % Y Z

� � � � � � � Ishikawa and Spencer� 1999� % Ñ Þ j � V � � � r = 1 � %

� < � S z Ñ Þ � � Ð � Ó � Ô Õ % � , � j � � x � �

4 4 Ù Ú � � � � % Ñ Á j � , � � r % Ó � Ô Õ V Ð � � � � r = 1� , �

# h i Ø n G H J K o G H à p � � � � 1� q n � r o Q H p � � � � 2� �

: g � Ishikawa and Spencer� 1999� % Ñ Á � 8 � , � � r % Ó � Ô Õ � Ó �

Ô Õ � � R r < 1/2 � , � # h i % $ / 6 7 h l V n G H J K � s t � q

n Q H r � s t � � S � Ñ Á g � º Ishikawa and Spencer� 1999� � � ,  S

j � , � � r  � � � � Ð � Ó � Ô Õ � , Ishikawa and Spencer� 1999� � 
 �

� Ñ Þ 8 � � � � � S F , Ishikawa and Spencer� 1999� 
 z � Ñ Þ � � Ð � Ó

� Ô Õ � � 8 � � � à b : � ' � � ! � � � 3 � � � W �

5.; " f g # $ %

� Ô ° ] D , A ` + � k � : @ v & ' 7 ) ' . / % J ] j é ? J K ó ô +

> ² 3 � [ . / 0 & ' % � N , ô � Ô � x � , A ` F ( ) Bhagwati� 1971�
( � > � J ) [ \ ] I A Ã ¹ � Ú %

¡ ¡ Ô \ ( + ,   Ë , & ' " ( ý ) ' * + . / ¸ ¹ ù F � 0 7 8 l m ( .

Ç , º � d ² B 9 ( õ � ½ o } q � � ! p % � � , J ] w � Ô ° ] ( x �

1 Z C , � o p 0 µ ¤ ¶ · ¬ ° ] , ² 3 � [ . / ] 0 ó ô ê ë %

¡ ¡ 6 l } ] â � , Ishikawa and Spencer� 1999�  ® r = 1, D ) ) ' . / ] 0

ó ô ê ë 8 Ü & ' . / ] 0 ó ô ê ë % � & } ] D , A ` é E 9 } F ° Â 0

â à _ ` ( x � � r �= 1 ª o } q � Ú % G » l , H 4 r � 0 � £ , ) ' . /
] 0 ó ô F d � Ü % 8 Ü ý � Ü & ' . / ] 0 ó ô %

2 î ï ð ñ ò ì E û ó ô õ ä å æ ç ô , Ishikawa and Spencer� 1999� ù ú ù ó å ö ÷ ø ù V ú ø
ó þ ÿ û ü ý þ ð ñ ÿ * ì + P , ó - . V þ / ý þ é 0 ø 1 2 3 ÿ * ì + P , ó 4 . 5 , 6 7 ò
8 V 9 ÷ , : þ ; < = ú ù ù > ù ó ? @ V
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G 4H � � I J K L (WHs) � � � M J K L (WHt) N O P Q ¥ R S

¡ ¡ ·  ® µ ¤ ¶ · ¬ ° r = 1% � ª , y z ) ' . / j @ v ) ' * + 1

s∗ = −(a− k)/3, Q � ó ô ê ë 1 (a − k)2/12; y z ) ' . / j @ v ) ' "
( 1 , t∗ = (a−k)/3 Q � ó ô ê ë 1 (a−k)2/12% à   T , � [ . / 0 ó ô ê

ë I ! 8 ( ,3 S � Ñ Á º Ishikawa and Spencer� 1999� % Ñ Á ½ O � � �

4 4   ! Ó � Ô Õ r = 1/2� Ù Ú (27) z , j � � r = 1/2 � , $ / Q H h

l V U  6 7 (s∗ = 0), R � # % Y Z � � V a2/8(b+ k); V Ù Ú (5)W (9) T

(13) z , j ^ � r = 1/2 % � , t∗ =−(b+k)/3< 0, $ / G H h l V n G H J K

s t , R � S � s t � � % � # 0 1 Y Z � � V 9a2/64(b+k)� S � P < j

ß X W , � r = 1/2 � , $ / G H h l � % Y Z � � Y b $ / Q H h l � % Y

Z � � , : â X W e Ishikawaº Spencer (1999)� 
 z ' Ñ Þ � r = 1/2 � 8

� � �

4 4 Z  ! Ó � Ô Õ r = rc� � rc % � [ , \ ] � ^ 2� � Ù Ú ^ 2 j � , �

r = rc(0.5< rc < 1) % � , $ / G H h l V U  6 7 , � h i _ 8 ` a j b Y

Z $ 2 ; V Ù Ú � � 2, � r = rc % � , $ / Q H h l V n Q H r o p , c S �

3 û r = 1 ó ÿ , U V W ÿ 5 X Y Z j k l ù m j n o V a 5 , b þ þ c d m e f ó V a g h ó
t−s= (a−k)/3, 9 ÷ , û ÷ i V a ÿ , j k l m n o p q þ r s t ÿ é u ; v w x y V

17
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` a � % Y Z 2 b 8 ` a � % Y Z � � � � ¼ j � , � r = rc � $ / Q H h

l � 0 1 Y Z 1 � b $ / G H h l �

4 4 V e G � � � ¼ $ / Q H h l º $ / G H h l � % Y Z � � , � �  !

� � � % a = 10, b= 1 T k = 0.2� Ù Ú S �  ! , � � j ß � Q � � � Ó �

Ô Õ � P r % � , $ / Q H h l � n Ø % 0 1 Y Z WHs º $ / G H h l �

n Ø % 0 1 Y Z WHt - ! % � b ^ 4� Ù Ú ^ 4 j � :


 � r < 0.709� , $ / G H h l % Y Z � � 2 b $ / Q H h l % Y Z � � �

 � r = 0.709 � , $ / G H h l º $ / Q H h l % Y Z � � � � �

Z � 0.709< r < 1 � , $ / Q H h l % Y Z � � 2 b $ / G H h l % Y Z

� � �

� � r = 1 � , $ / G H h l º $ / Q H h l % Y Z � � � � �

� � r > 1 � , $ / G H h l % Y Z � � 2 b $ / Q H h l % Y Z � � �

4 4 Bhagwati (1971)! � � � ½ O ¾ ¿ � � � � � � � ,  !  � Ë P Ð �

Ó � Ô Õ R 6 7 # � � �  � G H B � , - ß S � � � © Þ � g ( ) � h l

� � � � Ö × , � n ( ) á Û � Ý � % h l � � � b � n � ( ) á Û � Ý �

% h l � � ¼ � Þ � � � % � � � Ò d � � � � � � � � m ^ 4 � X � , �

� � � � � � ( ) á Û � � � J K c d , � _ � n J K Ò d á o p 8 � � �

$ / � f g � z � Ù Ú ^ 4 j � , � 0.709< r< 1 � , $ / Q H h l � b $ /

G H h l , â ã � Ù Ú � ( ) Û Ü Ý � h l % Y Z 1 2 b Ù Ú ( ) Û Ü Ý �

h l % Y Z �

6.;   �

ò k y z ! " # $ 0 , - . / ( ) * , ù  ® § # ¨ © 1 ± q ² Â % � } 

® ¸ ¹ � ¤ ¥ ¢ £ , º ¡ � b x � Þ � Ê « ( s t % � » ¼ l , ¿ À # $ (

§ # ¨ © ½ Ä ± q ² Â % 1 � , J ) ¢ Ú } m £ ¤ l ] m ´ § # ¨ © Ä ± q

( ¤ ¥ % � ¤ ¥ D  ® J K L M 1 N K & ' Q R , § # @ A B , ½ ' � } @

A B � ° ) ' % J K L M � N K @ A B . / 7 Q R S T M � J K . / ù 1
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n W % ô � � } ¤ ¥ , J ) + , Ä ± q ¬ ° ( § # ¯ ° b J K . ^ ( @ v )
' . / 7 & ' . / ( s t , ½ ² 3 � ° . / ( ó ô ê ë « ³ %

¡ ¡ J ) ( 9 ] æ 2 w x � : · y . ^ z { & ' . / , î § # ¨ © 0 µ ¤

¶ · ¬ ° 3 ³ ª , J K L M 0 w � 9 : È � Ä ì � � Q > , y b & ' Q R c

4 " ( � � Q R g h l � § Â « Ü " ( ( ³ , J K L M 0 ô B « § ] � , Q

� ó ô Î ÷ , e f @ v & ' . / � � I b & ' - * + , � x � G Brander and

Spencer� 1984� ( � > : î È @ A B É 0 9 : È Ä ì � � Q > ª , . ^ 0 @ v

. / 1 b & ' - * + ' ¥ ; � 0 , î µ ¤ ¶ · ¬ ° 3 « ª , b & ' Q R c 4

" ( e f Q R g h l � ( § Â ³ Ü " ( ( ³ , J K L M 0 ô B ³ § ] � , Q

� ó ô � � , � � , @ v & ' . / T b & ' - c ( % ¸ y J K . ^ z ) ' .
/ , j î J K L M § # ¨ © 0 µ ¤ ¶ · ¦ ³ , ) ' * + ¦ � � l m Q R S T

M � � Q R g h , � ª , J K . ^ ( @ v ) ' . / 1 b ) ' - * + ; � 0 , µ

¤ ¶ · ¦ « , b ) ' - c ( F � � & ' Q R g h , � ª , J K . ^ ( @ v . /
1 b ) ' - c ( % ¹ � µ ¤ ¶ · Í Î ( § # ¯ ° 0 ] , y µ ¤ ¶ · 3 ³ , @

v & ' . / ( ó ô ê ë ¦ � F d « Ü @ v ) ' . / ( ó ô ê ë , y µ ¤ ¶ ·

¦ « , @ v ) ' . / ( ó ô ê ë « Ü @ v & ' . / ( ó ô ê ë ; � µ ¤ ¶ ·

o � ( § # ¯ ° 0 ] , @ v ) ' . / ( ó ô ê ë G @ v & ' . / ( ó ô ê ë

§ ! 8 ; � N , � µ ¤ ¶ · Í Ð ( § # ¯ ° 0 ] , @ v & ' . / ( ó ô ê ë «

Ü @ v ) ' . / ( ó ô ê ë %

¡ ¡ Ô ° m x �   Ë : � µ ¤ ¶ · 3 ³ ª , @ v & % ) ' . / ù 1 * + , G ð

ñ  ® ± q ¬ ° § # ¯ ° 0 ) * ( 9 c ( ( x � ! � ; � � m x � j H Ë :

@ v & ' 7 ) ' . / ( ó ô ê ë ½ o ! 8 % � ¨ F µ ¤ ¶ · 0 ] , ¸ ¹ . Ç

0 © ª * � Ü & ' � / , º @ v ) ' . / ( ó ô ê ë � Ü @ v & ' . / % �

� , Bhagwati� 1971� â � ) } K . ^ T « b . Ç 0 © ª � q @ v . / ( � >

� J ) 0 ¤ ¥ D o } q � Ú %

¡ ¡ J ) ¬ µ ¤ ¶ · Ä 1 ± q Þ � ( s t � 1 µ ¤ ¶ · õ � % 6 � ' � }
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x � � � % 6 Ishikawa and Spencer� 1999� ,  ® µ ¤ ¶ · o � , # a @ v )
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} x � � µ ¤ ¶ · ² ³ ª   ¹ � � � , ° ^ ~ g . / ] ( @ v ) ' . / ù 1

* + % ø & F x � ¬ I � ± q ¬ ° § # ¯ ° 0 ] â ( ( x � % 6 � X Y }

Ü £ ( § # ¯ ° , j � ¨ F µ ¤ ¶ · 0 ] , � x � F d ® � � C % &   Ë :

µ ¤ ¶ · õ � � ~ q . / ª ( = w � %
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³ ´

µ � (4) < F ( J K L M ( C � J ¯ ° 1 wQ1/r , = > � J ¯ ° 1 MC(Q) =

w(1/r)Q((1/r)−1)% � ô B � « £ 0 [ Ý { $ 1 ∂2π/∂Q2 = dMR/dQ−
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ABSTRACT

4 4 When modeling vertically related markets, most literature on trade and industrial

organization assume a fixed-coefficient technology. This paper shows that optimal policies

may be reversed if the fixed-coefficient technology assumption is relaxed. The model is

based on three countries whereby the home country imports an intermediate good from

a foreign monopolistic supplier, manufactures the entire final product at home, and then

exports it to another foreign market in which it has monopoly power. When the technology

is of a Cobb-Douglas type, exhibiting a strong diminishing return to scale, it is shown that

the optimal trade policy is one that subsidizes either the import of the intermediate good

or the export of the final good. Moreover, the welfare level under the optimal import policy

is higher than (equivalent to) that under the optimal export policy when the technology

in question exhibits increasing (constant) returns to scale, while the welfare ranking is, in

general, reversed, when the returns to scale are diminishing.
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