7 4 ( ) Vol. 7, No. 4

2008 7 China Economic Quarterly July, 2008
Y
Ethier (1982a) o
) (
N ) ) ;
¢ IT ),
, (
IT ) , Graham
(1923) . Ethier (1982a) Gra-
ham ’ o

Ethier (1982a)

“ ”»

(iceberg cost) ,

o : ,510632; : 15915458418 ; E-mail ;
wwhhgg66 @ yahoo. com. cn, ,



1232

”  (cottage technology)

“ ”»

(modern technology) (Murphy,

Shlefier and Vishny, 1989; Matsuyama, 1992; Yamamoto, 2005),

Ay

o

(Krugman, 1980),

(1982a) o

o

. Venables (1996)

H

’ “ »”
) o
) )
)
. )
) .
; )
)
) .
) .
) )
, .

o , .
)\ ( )\ N

, ,

(
)N
)
) )
o (
) ;
) .
s Ethier
Ethier (1982a)
o , N

Krugman (1991)



4 1233
, Martin and Ottaviano (2001) (
),
1 2 ,
U = X*Y'*, @D)
X Y ) ;l o
Y,
1 , o
Xs ( C, 1 )
( ) Ethier (1982b):
ny, , 1/(1—1/6)
Qu — U 2(ip)! ""dik] : 2
0
Qv *k , k=1,2; (i) 1
( ’ ); [

( Fujita, Krugman and Ven-

ables, 1999, pp.46—47)
n, 1/(1—o)
Py = (j‘P(dez'k) :
0

Py, k » PGy

, 1 Com

I(ik) L(ik):
L) = fH+c,xa().

P(Zk) - C,,,Wk0/<d_ 1)9

W, k ’ c,=1—

3

A
(Krugman, 1980),

4

(5

1/s, PGH=W,,



1234 ( ) 7
fos k
n, :I{,k/(f‘d) :I;ﬁ;/(fa) (6)
Ek’ Ly 0, k
Ek k 1) ik q(lk)
q(l/) :/\LE;(Pﬂ’(l/)P‘)ZI 7
(5) D) ) (
)
fo = pEW (L0, / (fo)) . €))
Wk :IuElq/<Ij1c(9/¢). (9)
(9 NN E)) (3)
PXk - [Ekek/(fa)]l/(liwwk- (10)
kagcka ’
( )
0; =cfc /Ly, k
O =01 » (1D
L} FU*
jita, Krugman and Venables, 1999) .
0, = ¢ (W, —1)0,, (12)
>0 . (12
( 1)’ ’ @, 3 ’ s @&
PY’ WY? PX’ LX? LY
Py:Wy:W:l; PX:CF,- ( )9 (13)

PY = Yy — W = l; PX - I:le/(fb')]l"(lia)

(



1235

ofci /Ly,

Y:LY9
Y:LY7
Py

Ly+ Ly :E; 620,
X: Lx/L'J- ( )9
X = fo+[Lg/(fo)]' ( ).

0= p;

= 1; Y—Ii(l*p),
sox =l /e

0= ps

Py = L/ U1V s X = fo o L/ ()7,

QEY)

(15)

(16)



1236 ( ) 7

2 . 1 o (100 ,

’ o deﬁ/dt:O;
’ dgﬁ/dt>09 0k:1; d@//dt<07 0.=0,

b

[141(91/(f‘0'):|1"“7ﬂ)W1/T =, Wy, 17
(LlolWlf +L202W2f> = ,U[Ll =0+ L, =06 +L101W1f +L202W2f]-
(18)
W, i . (A7)
, > (18)
Mo
, Li=L,=L, an . as o,
W, W, ( AD),
2u—20
w =1 2 — # - / ? 19
1/ (9_ (1_/1),1«(0» /0])1,(r1)+# ( )
WZ/ - 1<:>52 - ijifvﬂl * (1 */,6)7‘7](91((9A /(91)1“]70)- (20)
a9, 2o . la, 1b (
AZ\ A3) ° (19 ’ W1/>1’ 0 H
0, 0,
2u
W<l wy<l1
| I\
i wy>1 Wy>1
|
0] 9 2u 6, 0] o 6
(@) (b)
6, (2u)
/l
4
A s
7
7/
7/
/// il
o 0, (21)

(o) EZ 1 i 1 %%
1



4 : N 1237

. W, <1, 0 . (20) . Wy, 1, 0, ;
s 0 . s 001 <2p; 0<<0,<2p.
(Lo, /Cfo)V 2 W, T
c.0(1—6,)/6, ( Ad),
H(]f/'(rl)
0. = oY+ TA—0)@ )V b
2 . 2D 1
A5 lc, . 1
; s 1 o
W,=1, W,,=1 ,
( ) ( ), A6 . T
>, ECu) (4 ) .
( 223 T =p . ECQu.w W,=1, W,,=1
. . 0, 0
E o) (  2b, 2d, 2f OF
T <u v Euag W, =1 , W, =1 .
(  2c, 2e, 2g A
1 1 . 2 .
. T >y, C 22 T <,
( )e (1) 2p<<1, P
(24,00 C 2b, 2¢), 1 . 2
s (2 2u>0>1 2u=1. Yo ¢ 2d, 2e),
1 s 2 3 (3) 2u=1=
0, (1,00 ¢ 2f, 29), 1 ,
1 . 0T cu L . 0 <p .
° Y2 s
; T ,
; 0 , o ( )
o T . u L
T > . .
. 1
, . 2 « ECus)



1238 ( )

0,(2u) 0,(2u)
7
/
/
// /
/
// /
// 4
/ 1
7
7 /
+/ )
// /,
o H 0,2w o 6 A4=6C2w
(@) To'0*>pu (b) T°'0* =, 2u<1
0, (2w 0,(21)
T T
I |
I |
! ! -
| 7’
// ://
S <7
xl
// + /// |
7 Ve
// | // |
7 ] K 7 |
0 Lo 6, (2u) o} 1 g 602w
() To'o*<u, 2u<1 (d) 797'0* =, 2u>0>1
0, 2w 0,(21)
T T
| |
| / |
S -
| // /1’/
4 -7
Vs 7~
N\ Phd I
7
X3 R
7 | 7 |
// | Ve |
, // |
7z , t |
’/ L : 4
0 1 9§ 6,Quw o §4(1,0) 6, (2u)
(e) T'o* <, 2u>6>1 O T°'0*=p,2u>1>80
6,(2u)
T
|
|
|
| 7
| 7
v
7
Z
7 |
Pl |
s | |
e Y
/’ ! |
- | |
s [
0 p 1602w

(g To'0*<pu, 2u>1>0

2



4 1239
()
s L/L,=p>1, 1
2 1 2 2,
1 s
[le/(fﬁ)jl/’(lﬂr)W]fT9 - I:sz/<f6):|1"/(176)W2f. (22)
(1*/1)(L1XW1/+L2)(W2/) :p(zl_'_Ez*LlX*sz). (23)
» Lix ? , 1=1,2, 17,
(18 .
Wi Way, W,=1 W,,=1
3a, 3b ( Bl, B2 B3), W, L.y ,
Wlle Wlf>1v Lx 5 Wlf<1 s Lix o Wz,/‘ L
s Wz/ =1 WZ/ >1, Lax 5 L,y (L1xm
WZ/:I I‘lX )D
H(Ly+Ly)
0 u (L, +Ly) L+, Lix &
(a) (b) (c)
3
1 3c ( B4), , 1
( Bs), 1<p<T" ', ECuL,+uly) (
) 1) H B>T§715
W,,=1 ’ W, =1 s 4a, 4b,
dc, 4d,
2 P A (
4a); =T, . : (1) = max(T7 ', 8),
( db Y05 (2 TT<p<s. L >Li
( 4C *)9 (3) Trlgﬁga’ L]Xmax <E1 1)
( 4d PAOIN



1240

(@) p<T7"

/
/

1

|
Zl L LWimax L LWinax 1
(©)To'<B<§, L, >L, () To'<B<68 Ly <L,
4
2 T<‘81,r’(571) , .
b
A
1 , 2

{[pll/(fb‘)]”'/(rl)fa}’l < [LA— /1)]17"; L{p/c )" (1 — ',

, 1 s 2

(L (20l / Cfo) ]V e o (L — )",
T /42/4/(5 ])L(ﬁ” /(o l>/lg/4,/'(a D (1 _/1)] ,u(fg),u/(l o').

24

(25)
(26)



4 : N 1241

#L<J+/L—1>/<g—1> (fo_)/um—a) (17#)L<J+,ﬁ1>w<g—1> (f-g),l,r'm—a) T~

; /x”<(1_p)r] s ,
( C2),
. 1 (1=
1.2)
[l i/ ()17 o (fo)r[Li(1— )]0, 27)
’ 1 {/lljl [#(Elﬁ_iz)/(fo')]lx(r“}’l * (El(li
#))17”9 o 2 {}ATH Ijz [,u(il +E2 )/
STV e (L (1= .
D) 1 /jtl I:Zl/(fﬁ)]h((ril)
(1_/1>W1E1>(1_/1)E1 ( W1>1)9
, 2 uL, (L) /)] /(W T) C .,
, ( C3),
, 1 {#Iil I:Ijl/(fo_)jlx(afl)},u . (#Ez)lﬁu’
; 2 T (1= (fOTs (L)L), B>
/l[T/(li/l):l(ail”/a s 2 ; 2
3,
3 , ( )
; 3 (=W,
; 5 B>l T/(1—
#)]rl)/a, ,
3 s s s
(6 ) ’ s
, Gra-
ham , ,

, Ethier (1982a)



1242 ( ) 7

b b
b b
( )
. ; (
) N o
(homogeneous.,
) b b
(heterogeneous) (  Bernard, Ea-

ton, Jensen and Kortum, 2003; Melitz, 2003; Bernard, Eaton, Jensen and
Scott, 2003; Helpman, Melitz and Yeaple, 2004; Bernad, Redding and
Schott, 2007; Melitz and Ottaviano, 2005; Yeaple, 2005; Baldwin and

Okubo, 2005; Baldwin and Robert-Nicoud, 2006) ., R
A
1. Li=L,=L an W, asy . L. 1
2
2—00—0, 2—00—0,
W = H Wo‘: — .
VOG0 Ja) D A R U Y
2. Wi,=1 C 1la)
a9 0, ,
1— f N1/ (1) g/ (1= o o
%ZTGJ_1(0> ¢ Cpu—o) —p
do, (u+ TA— 0" /0P )?
0, @ o 0 s ¢ 2p—ab)
6 . 0H—>0 >0, 6i=2p <0, 0, € (0,24,
(61)=0, 0,<<(=or>)0,,  db,/do >(=or<)0,

(20) 0, s
do,/do, < 0; d%6,/d6° < o.

0, =0 (92:2p>07 6\:2/1 HZZZS(T*(Z/l/Q) )]’(" 1))/T<07
6€ (0,2, 6=0 0,=0, 10" <2u,
4. s s (16) .



1243

( ), (13) w 1 ( Wy
: Px=cxW, (16)
W:(?(l*@)/@o Qé‘(l*@z)/@zo
5. 1 C 1o
0,
@ _ g [ 4 o Hoo, L0
o g, T ) 0, 1 )0, > 03 d@i > 0.
6. (  2a, 2b, 2c, 2d, 2e, 2f, 2g)
W,=1 W, =1 (110", 2u—T77'0").
0" =u. E Cps s
0 <u, 2u—T7'0" >p;
T'0" >pu, 2u—T7'0" <p.

W, =1 01:#0

W, =1 e
. 1 the exp ortcurve
Si (62 o/ ezm exp ortcurve )

70" =p, ECu. . O =p
1 p* Wl{':l Wz/zl the exp ortcurve
70 <u, g, Zps 0,7 <us 0, >u;
R Wy =1 Wy ,=1 the exp ortcurve
70" >p, g, <30, >ups 0, <p.
B
1 1 2
L,+L,—Lix—1L, L, +L,—Lix— Ly
Wy =0 : - 7 (11; o/ (o }1(> g Wy =0 17 <ixa> a"(zzr)(l)'
Lix + TL N ,2X Lx+T" L I‘1x
2 W, =1
L?VZO Wufl L Wz»/:];s
0<Lix <p(Li+Ly; 0 Lox < pu(L; +Ly).
W, =1 Ly
dL?X Lz)\ 71 (=D /o
< == S N =7.
> (D08 P> (< ) (7= #>> y
L,+L;
Lox/Lix=7 L ° szmﬂx =T ﬁ Lix= sznm /7o
3 W, =1
W, =1 Lix
dL,x o Ly T(c—1)\“"" _
> (=, 0= ><7,<>(717# ) =x

0 < (=or>)pu,

= Sign(p—0,) > (= or <O0.

’

D,



1244 ( ) 7

Lix/L.x=1 Lix o

Lt L)
X hax Mto X to
4. W, Wy,=60-—0,)/0, ( A4 ) Pxi T=Pxy

(L, —LyoLy”

T= "0 dL,x/dLx > 0.
(L, — L)L e
5. (  3a, 3b, 3c, 3d)
(L <1ty EL psLopw) LW =1 LW, =1
s ‘8>T6717 E(El/lviz/l) W =1 N Wz;/zl

o

(2 BT Wo=1 W, =1 (el et T

T +1 T T F1

; . g1, o
/ E 7L7 T
€)) L = X W, =1 s Lix=pul1,
2X T(LI_LIX)LTX(I B 1f D
Loyx=Lyx. W, =1 0,0 (#E15i42X>o
. Wy =1 (0,0) (LixpL).
C
. =1 W,=1, (18) WI:’;:‘%; an W, =
“
T 1(0*)1%1 g)o 62:/17(17/1)’1‘ 1(6x )lr(l (7)0 T IL(I*#)(@x )1(1 0)>
L(l*/j) #Lar'W*l)(fO_)l’(lfg) s .
W, L L
9. L o/6=1) __ i e =T s - W, =5.
f(i[ /(f(7>] WIEL/(fO_)]IV(Ifw W]T[L/(fo‘)jl (17{;):> 1 0
. 0 <p.
3. . . WL T (B
{pL[Ly/Cf) ] /(W D)y [(A— L, ' .
Lix=L, W, =1 (25) W, T=(L,x /L)Y,
lezin VVz/:l W, T:(sz/fd)”lid) 24

[1]

2]

A =T (L /L))" + Lox = pLs.

Lox <#E2 s

Baldwin, R., and T. Okubo, “Heterogeneous Firms, Agglomeration and Economic Geography:
Spatial Selection and Sorting”, NBER Working Paper 11650, 2005.
Bernard, A., J. Eaton, J. Jensen, and S. Kortum, “Plants and Productivity in International

Trade”, American Economic Review , 2003, 93(4), 1268—1290.



N 1245

[3]

[4]

(6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

Bernad, A., S. Redding, and P. Schott,“Comparative Advantage and Heterogeneous Firms”, Re-
view of Economic Studies, 2007, 74(1), 31—66.

Ethier, W. , “Decreasing Costs in International Trade and Frank Graham’s Argument for Protec-
tion”, Econometrica,1982, 50(3), 1243—1268.

Ethier, W., “National and International Returns to Scale in the Modern Theory of International
Trade”, American Economic Review, 1982, 72(3), 389—405.

Fujita, M. , P. Krugman, and T. Venables, The Spatial Economy , Cities, Regions, and Interna-
tional Trade. Cambridge, MA: MIT Press,1999.

Fujita, M. , and J. Thisse, Economics of Agglomeration, Cities, Industrial Location, and Re-
gional Growth. Cambridge: Cambridge University Press, 2002.

Graham, F., “Some Aspects of Protection Further Considered”, Quarterly Journal of Economics ,
1923, 37(2), 199—227.

Helpman, E. ., M. Melitz and S. Yeaple, “Export versus FDI with Heterogeneous Firms”, Ameri-
can Economic Review, 2004, 94(1), 300—316.

Krugman, P. , “Scale Economies, Product Differentiation, and the Pattern of Trade”, American E-
conomic Review, 1980, 70(5), 950—959.

Krugman, P., “Increasing Returns and Economic Geography”, Journal of Political Economy ,
1991, 99(3), 484—499.

Martin, P., and G. Ottaviano, “Growth and Agglomeration”, International Economic Review ,
2001, 42(4), 947—968.

Matsuyama., K. . “The Market Size, Entrepreneurship, and the Big Push”, Jowrnal of the Japa-
nese and International Economics, 1992, 6 (4), 347—364.

Melitz, M., “The Impact of trade on Intra-industry Reallocations and Aggregate Industry Produc-
tivity”, Econometrica, 2003, 71(6), 1695—1725.

Melitz, M., and G. Ottaviano, “Market Size, Trade, and Productivity”, NBER Working Paper
11393, 2005.

Murphy, K., A. Shleifer, and R. Vishny, “Industrialization and Big Push”, Journal of Political
Economy, 1989, 97 (5), 1003—1026.

Venables, T., “Equilibrium Locations of Vertically Linked Industries”, International Economic
Review, 1996, 37(2), 341-—359.

Yamamoto, K., “A Two-region Model with Two Types of Manufacturing Technologies and Ag-
glomeration”, Regional Science and Urban Economics, 2005, 35(6), 808—836.

Yeaple, S., “Firm Heterogeneity, International Trade, and Wages”, Journal of International E-

conomics, 2005, 65 (1), 1-—20.



1246 ( ) 7

Increasing Returns, Transportation
Costs and Patterns of Trade

HoNGGUANG WANG
(Jinan University)

Abstract This paper extends Ethier(1982a) by taking transportation costs into account
and assuming manufacturing goods can be produced with the cottage technology under con-
stant returns to scale, or with the modern technology using differentiated intermediate goods
under increasing returns to scale. Under such a context it is shown that different initial condi-
tions determine different equilibria: strong increasing returns to scale, large relative economic
scale, high expenditure share on manufacturing goods and low transportation costs are condu-
cive to the formation of specialization. A country always gains from trade if it exports goods
produced with modern technology. otherwise it may lose. It is recommended that govern-
ments should encourage the development of increasing-return industry and promote process
innovation.
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