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R e s u m e n : Este trabajo a n a l i z a e l efecto d e u n i n c r e m e n t o 
e n las d o t a c i o n e s e n u n m o d e l o c o n d o s b i e n e s 
y n p a í s e s . Se m u e s t r a q u e s i la dotac ión d e l b i e n 
u n o se i n c r e m e n t a , entonces s u p r e c i o r e l a t i v o 
al b i e n 2 t a m b i é n p u e d e i n c r e m e n t a r s e . S i n e m 
b a r g o , este efecto " p e r v e r s o " n o p u e d e o c u r r i r 
s i l a e c o n o m í a e s t á e n u n e q u i l i b r i o d e 
tâtonnement. T a m b i é n se m u e s t r a q u e h a y 
" d o b l e p e r v e r s i d a d " e n e l caso d e b ienes n o r 
m a l e s c u a n d o e l e q u i l i b r i o es ines table . 

A b s t r a c t : T h i s p a p e r ana lyses the effect o f a n i n c r e a s e of 
the e n d o w m e n t i n a t w o - g o o d n - c o u n t r y m o d e l . 
It is s h o w n that the e n d o w m e n t of g o o d o n e c a n 
g o u p a n d the p r i c e of the s a m e g o o d r e l a t i v e to 
g o o d t w o c a n a lso increase . H o w e v e r , th is " p e r 
v e r s e " effect c a n n o t o c c u r i n b o t h g o o d s i f the 
e c o n o m y is at a tâtonnement stable e q u i l i b r i u m . 
This is a n e w restriction i n the f o r m of the e q u i 
l i b r i u m m a n i f o l d of a n exchange economy. It is also 
s h o w n thatthis " d o u b l e pervers i ty" isthecase w i t h 
n o r m a l goods w h e n the e q u i l i b r i u m is unstable. 

1. Introduction 

T h e r e are s e v e r a l p r o b l e m s i n i n t e r n a t i o n a l t rade w h i c h relate to h o w v a r i a 
t i o n s of e n d o w m e n t s affects the e q u i l i b r i u m of the e c o n o m y . T h e i m p o r t a n t 
q u e s t i o n s are: ( i ) " T h e transfer p r o b l e m " : H o w does e q u i l i b r i u m v a r y w h e n 
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there is a g i f t f r o m o n e c o u n t r y to a n o t h e r ? ( i i ) " T h e g r o w t h p r o b l e m " : H o w 
d o e s e q u i l i b r i u m c h a n g e w h e n the w o r l d g r o w s ? 

T r a d i t i o n a l l y the t ransfer p r o b l e m has b e e n a n a l y s e d i n t w o w a y s : 

( i ) H o w d o e q u i l i b r i u m pr i ces c h a n g e w i t h a transfer? 
( i i ) H o w d o w e l f a r e l eve l s of c o u n t r i e s c h a n g e w i t h a transfer? 

T h e s e t w o q u e s t i o n s h a v e b e e n t h o r o u g h l y d i s c u s s e d i n the l i t e r a t u r e . 
B a s i c a l l y S a m u e l s o n (1952 a n d 1954) p o s e d t h e m . T h e p r i c e c h a n g e s w e r e 
s t u d i e d b y C h i p m a n (1974) a n d Jones (1970 a n d 1975). T h e w e l f a r e c h a n g e s 
w e r e s t u d i e d b y s e v e r a l a u t h o r s . T h e state of the art is D i x i t (1983) a n d 
M a j u m d a r a n d M i t r a (1985). T h e reader interested i n b i b l i o g r a p h i c a l c o m 
ple teness s h o u l d refer to these a n d other p a p e r s c i t e d i n here. 

T h e g r o w t h p r o b l e m l i t e ra ture h a s e v o l v e d i n a d i f ferent m a n n e r : O n l y 
q u e s t i o n s re la ted to w e l f a r e effects w e r e r a i s e d . A s i t i s , the fact that g r o w t h 
m a y cause " b a d " w e l f a r e effects, n o r m a l l y u n d e r s t o o d as " i m m i s e r i s i n g 
g r o w t h " , w a s p o i n t o u t b y B h a g w a t i (1958). T h e state of the art is g i v e n b y 
M a s - C o l e l l (1976) a n d M a n t e l (1984). A g a i n o n e s h o u l d n o t take this as b e i n g 
a c o m p l e t e l i s t of references for the p r o b l e m . I n p a r t i c u l a r o n e ar t i c le , that o f 
Jones (1985), g i v e s a v e r y coherent s u r v e y of the g r o w t h a n d the t ransfer 
p r o b l e m s , a n d h o w o n e c a n i m m e r s e a n n - c o u n t r y g r o w t h a n a l y s i s i n t o a n 
n + 1 -country transfer a n a l y s i s . 

T h e q u e s t i o n w h i c h this note addresses is the re la ted p r i c e effect o f 
g r o w t h . T h i s is a lso a p r o b l e m w h i c h is l i n k e d w i t h the s t i l l o p e n q u e s t i o n of 
f i n d i n g the s t ruc ture of the g r a p h of the W a l r a s ' c o r r e s p o n d e n c e , that is to 
say, the p r i c e - e n d o w m e n t e q u i l i b r i u m set of a n e x c h a n g e e c o n o m y . O n this 
see B a l a s k o (1975 a n d 1988), Schecter (1979). In p a r t i c u l a r , one c a n e a s i l y see 
that the m a i n p r o p o s i t i o n i m p o s e s s o m e res t r i c t ion o n the W a l r a s ' c o r r e s p o n 
d e n c e g r a p h that w e r e to date i g n o r e d . 

T h e p o i n t t a c k l e d here is : I n a t w o - g o o d , ^ - c o u n t r y e c o n o m y , w h e n is i t 
p o s s i b l e that, g i v e n a n increase o f the i n i t i a l e n d o w m e n t of a g o o d of a g i v e n 
c o u n t r y , the re la t ive p r i c e of this g o o d w i l l r ise? 

T h e e x a m p l e i n the n e x t s e c t i o n w i l l s h o w that s u c h a p e r v e r s e 
s i t u a t i o n c a n o c c u r . It w i l l a l s o be c lear that th i s effect m a y be as h i g h as % 

o n e w i s h e s . 
S e c t i o n three c o n t a i n s the m a i n resul t of th is note : T h i s p e r v e r s e effect 

c a n n o t h a p p e n w i t h b o t h g o o d s of a g i v e n c o u n t r y i n e c o n o m i e s w i t h t w o 
g o o d s i f the e q u i l i b r i u m is stable, or d o w n w a r d s l o p i n g . O n e says a n e q u i 
l i b r i u m is d o w n w a r d s l o p i n g , or stable, w h e n a n excess d e m a n d for a g o o d 
resu l t s i n a n increase i n its p r i c e to clear the m a r k e t . T h i s c o n d i t i o n is 
g e n e r i c a l l y v e r i f i e d at the e q u i l i b r i u m pr i ces i f e q u i l i b r i u m i s u n i q u e . T h e 
e c o n o m i e s w h i c h are c o n s i d e r e d here are s u c h that e q u i l i b r i u m p r i c e s are 
s t r i c t l y p o s i t i v e . T h i s o c c u r s , for e x a m p l e , i f for each g o o d there exists at 
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l eas tone i n d i v i d u a l s u c h that h i s d e m a n d for the g i v e n g o o d goes to i n f i n i t y 
w h e n the p r i c e of the g o o d goes to z e r o . 

T h e last s e c t i o n argues that i n the case of a n e q u i l i b r i u m w i t h u p w a r d 
s l o p i n g d e m a n d , o r u ns tab le e q u i l i b r i u m , " d o u b l e p e r v e r s i t y " is p o s s i b l e . 
N o t o n l y that, b u t a lso i t is the n o r m a l case. T h i s m a y be seen as a n o t h e r s t r o n g 
fact to c o n s i d e r s u c h u n s t a b l e e q u i l i b r i a as u n r e a s o n a b l e . 

T h r o u g h o u t the rest of the p a p e r the w o r d " c o n s u m e r " w i l l b e u s e d 
i n s t e a d of " c o u n t r y " . A l s o w e are g o i n g to be d e a l i n g o n l y w i t h s m a l l c h a n g e s 
of the e n d o w m e n t s . 

2. A P e r v e r s e E x a m p l e 

In th i s s e c t i o n the f o l l o w i n g p e r v e r s e case is a n a l y s e d : I n a t w o - g o o d s ex
c h a n g e e c o n o m y i t is p o s s i b l e that a n increase i n the e n d o w m e n t of a g o o d 
causes a r i se i n its p r i c e , e v e n i n a d o w n w a r d - s l o p i n g d e m a n d e q u i l i b r i u m 
(or tâtonnement s table) . F i x o n e of the c o n s u m e r s , s a y c o n s u m e r 1, a n d i n c r e a s e 
h e r e n d o w m e n t of g o o d 2. A t f i r s t th is resul t s i n a h i g h e r i n c o m e f o r the 
c o n s u m e r . If g o o d 1 is i n f e r i o r , t h e n the c o n s u m e r w i l l d e m a n d l e s s o f i t . 
A l s o g o o d l ' s s u p p l y r e m a i n s u n c h a g e d , s ince w e i n c r e a s e d o n l y the s u p p l y 
of g o o d 2. T h u s there is a n excess s u p p l y of g o o d 1. A s the q u i l i b r i u m is a 
s table o n e , th is r e q u i r e s the p r i c e of g o o d 1 to g o d o w n . T h i s is the s a m e as 
s a y i n g that the p r i c e of g o o d 2 goes u p . H e n c e one sees that i t is p e r f e c t l y 
r e a s o n a b l e that the p e r v e r s e effect d e s c r i b e d a b o v e h a p p e n s . O n e c a n a lso see 
that t h i s c a n o c c u r for g o o d 2 o n l y i f g o o d 1 is i n f e r i o r . 

It m a y be of interest to ask w h e t h e r th is c a n h a p p e n to g o o d 1 i tself . T h e r e 
are t w o w a y s o f c h e c k i n g that. T h e f irst o n e is to observe that w e c a n 
i n t e r c h a n g e the n a m e s of the t w o g o o d s . I n this w a y g o o d 2 is i n f e r i o r a n d 
g o o d 1 increases its e n d o w m e n t , w h i c h m e a n s a h i g h e r p r i c e o f g o o d 1. T h e 
other m o r e c u m b e r s o m e , b u t never the less v e r y e n l i g h t e n i n g w a y is d i rec t 
v e r i f i c a t i o n . S u p p o s e the e n d o w m e n t of g o o d 1 goes u p . T h e n , as a f i rs t 
i m p a c t , i n c o m e r ises . A s s u m e g o o d 1 is n o r m a l . A s a resul t d e m a n d f o r g o o d 

» 1 increases . H o w e v e r , i ts s u p p l y a lso w e n t u p . S u p p o s e the increase i n 
d e m a n d is l a r g e r t h a n the increase i n s u p p l y , w h a t a m o u n t s to a s s u m i n g that 
the s e c o n d g o o d is in fer ior , i n a t w o - g o o d w o r l d . T h e n there is a n excess 
d e m a n d for g o o d 1, a n d its p r i c e goes u p as a resul t of b e i n g a stable 
e q u i l i b r i u m . T h i s d e s c r i p t i o n is exac t ly the o p p o s i t e o f the o n e before , because 
i n a w o r l d w i t h t w o g o o d s o n e is i n f e r i o r if a n d o n l y i f the other is " s u p e r n o r 
m a l " , that is to say, a n increase i n its s u p p l y causes s u c h a n increase i n its 
d e m a n d d u e to the h i g h e r i n c o m e l e v e l , that d e m a n d surpasses s u p p l y . 

It is i n t e r e s t i n g to note that s u c h a n effect c a n h a p p e n to a n y extent o n e 
w i s h e s (as l o n g as e n d o w m e n t s a n d ut i l i t i es are c h o c e n a d e q u a t e l y ) . C o n s i d e r 
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the f o l l o w i n g c o n s u m e r s . L e t ^ m e a n the d e m a n d for the y - th g o o d b y the 
i'-th c o n s u m e r , p x a n d p 2 are the pr i ces o f g o o d s 1 a n d 2, / is i n c o m e , / ' a n d 
I 2 are the i n c o m e s of the f irst a n d s e c o n d c o n s u m e r s , respec t ive ly . 

( i ) C o n s u m e r 1 is s u c h that g o o d 1 is i n f e r i o r : 

P i P i 

p 2 P i 

P 1 ¡i_ 

P i ' P i 

w h e r e 

P 

It is i m m e d i a t e to check that this is a n e o c l a s s i c a l c o n s u m e r . 
( i i ) C o n s u m e r 2 is C o b b - D o u g l a s w i t h i n c o m e shares a o f g o o d 1 a n d 

l - c c o f g o o d 2 , a e [0, 1]: 

^2 ](/7, , p 2 , P ) = — , 

E , l i s U ~ A ) ' 
"2 

(Hi) E n d o w m e n t s are (w, , , w ] 2 ) a n d ( w 2 ] , w 2 2 ) for c o n s u m e r s 1 a n d 2, 
respec t ive ly . 

T h e n , se t t ing p 2 = 1, p ] = p , / ' = / w , , + w ] 2 , I 2 = p w 2 l + w 2 2 , a n d e q u a t i n g 
excess d e m a n d for g o o d 1 to z e r o , w e o b t a i n : 

p w , , + w ] 2 p w 2 l + w 2 2 

- - e x p t - C / n v . , + w, , ) " ] + a — - - - ( w „ + w 7 , ) = 0. 

T a k i n g i m p l i c i t d e r i v a t i v e s : 

3p e x p [ - ( / w , , + w I 2 ) " ] [1 - n ( p w „ + i v | 2 ) " ] 

a w , 2 ~ " - w u - ( 1 - a ) w 2 1 + w n e x p [ - ( / 7 w n + w | 2 ) " ] [1 - n ( / w n ' 

It is easy to see that b y v a r y i n g the p a r a m e t e r s this v a l u e c a n be as 
n e g a t i v e as one w a n t s , i n d e p e n d e n t l y o f p . Just m a k e w , 2 l a rge e n o u g h a n d 
w, | a n d w 2 , s m a l l e n o u g h . 
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3. D o u b l e Perversity Impossible at a Stable E q u i l i b r i u m 

G i v e n o n e c o n s u m e r i n a t w o - g o o d s e c o n o m y , w e w i l l s h o w that, i f the 
e q u i l i b r i u m is stable , it is n o t p o s s i b l e that a n increase i n the i n i t i a l e n d o w 
m e n t o f each of the g o o d s causes a n increase i n each of their re la t ive pr i ces . 
O n e c a n i n t u i t i v e l y see w h y . Increase, as before , h i s e n d o w m e n t o f g o o d 2. In 
o r d e r f o r the d e s c r i b e d p e r v e r s i t y to o c c u r , i t w a s s h o w n that g o o d 1 h a d to 
be i n f e r i o r . T h e n g o o d 2 has to be n o r m a l , a n d , therefore , b y the s a m e 
a r g u m e n t o f the p r e v i o u s sec t ion , g o o d 1 c a n n o t e x h i b i t s u c h p e r v e r s e effect. 
O b v i o u s l y the a r g u m e n t a l so goes the o t h e r w a y a r o u n d . F o r m a l l y : 

P R O P O S I T I O N . Suppose there a r e n consumers and t w o goods. C o n s u m p t i o n spaces 
a r e R \ and demand f u n c t i o n s a r e c o n t i n u o u s l y d i f f e r e n t i a b l e i n prices (/>, , p 2 ) R l + 

and income I R + + . A l s o assume e q u i l i b r i u m prices a r e s t r i c t l y p o s i t i v e . Suppose i n i t i a l 
e n d o w m e n t s a r e a l s o s t r i c t l y p o s i t i v e . F i n a l l y assume t h e e q u i l i b r i u m is s t a b l e , or 
d o w n w a r d s l o p i n g , i n t h e sense t h a t t h e d e r i v a t i v e of t h e excess demand f o r good 1 
w i t h respect to i t s r e l a t i v e price is s t r i c t l y n e g a t i v e . T h e n : 

( i ) and b o t h exist, t h e n o t a t i o n being t h e same as i n t h e p r e v i o u s 
s e c t i o n ; n d w n 

( i i ) it is n o t possible t h a t > 0 and r ^ 2 - < 0. 
d w u d w ] 2 

P R O O F . Let c,1 ( p , , p 2 , / ') a n d P ] , p 2 , I 2 , . . . , / ") be the d e m a n d s for g o o d 
1 o f the f i r s t c o n s u m e r a n d the rest o f the e c o n o m y , r e s p e c t i v e l y . Set 
/?, = p a n d p 2 = 1. T h e n , as before , / ' = p w u + w , 2 , a n d I 2 , . . ., I n are i n d e 
p e n d e n t of w , , a n d w n . D e f i n e the excess d e m a n d for g o o d 1: 

Z { p , w n , w l 2 ) = t , \ p , \ , p w u +W 1 2)+Ç(A>, I , / 2 , . . J n ) - ^ w n 

d p _ = _ ( d Z \ ' dz 

d w u [ d p I d w u 

a n d 

B u t 

d Z 3&i 
d l 
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a n d 

T h u s 

d Z = d¿_ 
d w ~ 2 ~ d i 

d p _ d p 
d w u

 P d w n 

' d Z ) 
d p 

V J 
d Z 

A g a i n , as ^ < 0, it f o l l o w s that 
d p 

d p ^ d p 
d w u

 P d w ] 2 

d p d p d p d p 
H e n c e ^ > 0 = > ^ > 0 a n d ^ < 0 = > ^ - < 0 . 

a w , , "w]2 d w , ^ dw¡, "12 

B y the v e r b a l a r g u m e n t at the b e g i n n i n g of this sec t ion , i t s h o u l d b e clear 
that the d i f f e r e n t i a b i l i t y h y p o t h e s i s is m e r e l y technica l , a n d is n o t necessary 
to p r o v e the resul t . T h e p r o p o s i t i o n abone s h o w s a res t r i c t ion o n the g r a p h of 
the W a l r a s ' c o r r e s p o n d e n c e that w a s not k n o w n : W h e n the W a l r a s ' correspon
dence is a f u n c t i o n , g e n e r i c a l l y it occurs that excess d e m a n d is d o w s w o r d 
s l o p i n g at the e q u i l i b r i u m p r i c e (a consequence of the i n d e x theorem). T h u s , 

for s u c h e c o n o m i c s i t c a n n o t h a p p e n that b o t h > 0 a n d < 0. 
a w , , o w , n 

4. D o u b l e Perversity Possible with Unstable E q u i l i b r i u m 

A s o n e c a n see f r o m the p r e c e d i n g sec t ion , the c r u c i a l h y p o t h e s i s is that o f 
s t a b i l i t y . I n this s e c t i o n i t is s h o w n that w i t h a n uns ta b l e e q u i l i b r i u m i t is 
p o s s i b l e to h a v e " d o u b l e p e r v e r s i t y " . If the e n d o w m e n t of g o o d 2 is i n c r e a s e d , 
th is increases the i n c o m e , a n d hence d e m a n d for g o o d 1. T h e n , as its s u p p l y 
is f i x e d , there is a n excess d e m a n d for i t . B u t the e q u i l i b r i u m is u n s t a b l e (or 
u p w a r d s l o p i n g ) , w h i c h i m p l i e s that the re la t ive p r i c e of g o o d 1 fa l ls , w h i c h 
i n t u r n m e a n s that the r e l a t i v e p r i c e of g o o d 2 goes u p . 

To see that the s a m e h a p p e n s w i t h a n increase i n g o o d l ' s e n d o w m e n t 
(of the s a m e c o n s u m e r ) , o n e c a n d o as before : E i t h e r r e n a m e the g o o d s , o r d o 
i t d i r e c t l y . In o r d e r to d o so, observe that g o o d 2 b e i n g n o r m a l , i f g o o d 1 is 
a l s o n o r m a l , then g o o d 1 c a n n o t be " s u p e r n o r m a l " i n the sense d e s c r i b e d i n 
s e c t i o n 2. T h u s a n increase i n g o o d l ' s e n d o w m e n t causes i ts d e m a n d to 
i n c r e a s e less t h a n its s u p p l y . H e n c e there is a n excess s u p p l y of g o o d 1. T h e 
fact the e q u i l i b r i u m is u n s t a b l e assures that the re la t ive p r i c e of g o o d 1 goes 
u p , a n d the d o u b l e p e r v e r s i t y is v e r i f i e d . 
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It r e m a i n s to be s h o w n that i t is p o s s i b l e to h a v e a n uns tab le e q u i l i b r i u m 
w h e r e b o t h g o o d s are n o r m a l . F o r this o n e i n v o k e s a resul t b y M a n t e l (1976) 
w h i c h e s s e n t i a l l y says that a n y excess d e m a n d f u n c t i o n i n a / - g o o d e c o n o m y 
c a n be o b t a i n e d b y m e a n s of / s t r i c t ly c o n v e x a n d m o n o t o n i c c o n s u m e r s , a l l 
of w h i c h are h o m o t h e t i c . T h u s o n e c a n t h i n k of a n e c o n o m y w i t t w o g o o d s 
a n d three e q u i l i b r i a , t w o of w h i c h are stable, a n d o n e uns tab le . B y M a n t e l ' s 
resul t o n e c a n get it w i t h h o m o t h e t i c c o n s u m e r s . F o r a h o m o t h e t i c c o n s u m e r 
a l l g o o d s are n o r m a l . B y the v e r b a l a r g u m e n t ear l ier it f o l l o w s that at the 
u n s t a b l e e q u i l i b r i u m of this e c o n o m y d o u b l e p e r v e r s i t y occurs . 

F r o m the r e a s o n i n g a b o v e it is easy to attest that " d o u b l e p e r v e r s i t y " is 
a c t u a l l y a v e r y c o m m o n case at a n uns tab le e q u i l i b r i u m . T h i s s h o u l d be a n 
a d d i t i o n a l fact to c o n s i d e r s u c h e q u i l i b r i a as u n r e a s o n a b l e . 
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