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E c o n o m i s t s have l o n g sought i n s i g h t s i n t o t he d i f f i c u l t 

p rob lem o f d e t e r m i n i n g t he e f f e c t s o f commodity f u t u r e s ma rke t s 

and b u f f e r s t o c k p o l i c i e s on t he w e l f a r e o f commodity p r o d u c e r s , 

i n v e n t o r y h o l d e r s , and consumers . R e c e n t l y Kawai (1983) and 

T u r n o v s k y (1983) p r o p o s e d a method f o r compu t i ng t h e s e e f f e c t s 

w i t h i n a c l a s s o f i n f i n i t e h o r i z o n , r a t i o n a l e x p e c t a t i o n s models 

w i t h s t o c h a s t i c p r o d u c t i o n and demand. T h i s method has been 

a p p l i e d by Tu rnovsky and C a m p b e l l ( 1 9 8 5 ) , C a m p b e l l and T u r n o v s k y 

( 1 9 8 5 ) , Courchane and N i c k e r s o n ( 1 9 8 5 ) , a n d , w i t h g e n e r a l i z a t i o n 

f o r asymmet r i c i n f o r m a t i o n , S t e i n ( 1 9 8 6 ) . 

A l t h o u g h t he K a w a i - T u r n o v s k y method improves on e a r l i e r 

e f f o r t s i n t h i s a r e a , i t i s s t i l l not adequa te t o answer t he 

q u e s t i o n s i t i s b e i n g used t o a d d r e s s . I t s i n a d e q u a c i e s i n v o l v e 

b o t h b a s i c a m b i g u i t i e s i n q u e s t i o n s about the e f f e c t s o f i n t r o ­

d u c i n g a f u t u r e s market o r b u f f e r s t o c k and t h e manner i n w h i c h 

t h o s e a m b i g u i t i e s a r e i m p l i c i t l y r e s o l v e d by Tu rnovsky and K a w a i . 

A t a g e n e r a l e q u i l i b r i u m l e v e l , t he p r e s e n c e o r absence 

o f an economic i n s t i t u t i o n i s an endogenous , not an e x o g e n o u s , 

p r o p e r t y o f an economy. S t r i c t l y s p e a k i n g , i t i s ambiguous t o ask 

about t h e e f f e c t s o f a d d i n g a f u t u r e s market o r b u f f e r s t o c k . We 

can o n l y ask about t he o v e r a l l e f f e c t s o f some o f the many p o s ­

s i b l e changes i n the s t r u c t u r e o f the economy t h a t m i g h t , among 

o t h e r t h i n g s , cause t h e s e i n s t i t u t i o n s t o a r i s e . 

Even i f t h i s g e n e r a l e q u i l i b r i u m a m b i g u i t y can be r e ­

s o l v e d o r s k i r t e d , we f a c e t h e a d d i t i o n a l p a r t i a l e q u i l i b r i u m 

a m b i g u i t y t h a t t he e f f e c t s o f a new economic i n s t i t u t i o n can 



depend c r i t i c a l l y on what economic i n s t i t u t i o n s a r e e x o g e n o u s l y 

assumed t o be a l r e a d y i n p l a c e . We c a n ' t ask abou t t he e f f e c t s o f 

a f u t u r e s m a r k e t , f o r e x a m p l e , w i t h o u t s p e c i f y i n g what o t h e r r i s k -

s h i f t i n g mechanisms a r e a l r e a d y i n u s e . 

None o f t h o s e a p p l y i n g t he K a w a i - T u r n o v s k y method t o 

p r a c t i c a l p rob lems e x p l i c i t l y r e s o l v e t h e s e a m b i g u i t i e s . B e s i d e s 

d i s c u s s i n g t h e s e a m b i g u i t i e s i n g e n e r a l t e r m s , t h i s n o t e a l s o 

p r o v i d e s an i n t e r p r e t a t i o n o f how Kawai and T u r n o v s k y i m p l i c i t l y 

r e s o l v e them. F o r t he p a r t i a l e q u i l i b r i u m a m b i g u i t y t h i s i s done 

by embedding a K a w a i - T u r n o v s k y economy i n an i n t e r t e m p o r a l model 

w i t h a p r e e x i s t i n g and m i n i m a l l y r e s t r i c t e d c r e d i t m a r k e t . Such a 

f r a m e w o r k — p e r h a p s the s i m p l e s t i n t e r t e m p o r a l c h o i c e model f o r 

r i g o r o u s l y i n t e r p r e t i n g t he K a w a i - T u r n o v s k y method—shows t h a t i n 

t he K a w a i - T u r n o v s k y economy, c r e d i t marke ts a r e i m p l i c i t l y assumed 

t o be v e r y t i g h t l y r e s t r i c t e d . In o t h e r w o r d s , compared t o a 

s o l u t i o n o f t h e more c o n v e n t i o n a l i n t e r t e m p o r a l e q u i l i b r i u m p r o b ­

lem t h a t a l l o w s f o r consump t i on s m o o t h i n g t h r o u g h b o r r o w i n g and 

l e n d i n g , t h e K a w a i - T u r n o v s k y method can be i n t e r p r e t e d as g i v i n g a 

s o l u t i o n f o r an economy i n wh ich f u t u r e s marke ts a r e f r e e (o r 

b u f f e r s t o c k s a r e o p e r a t i n g ) bu t c r e d i t ma rke t s a r e t i g h t l y r e ­

s t r i c t e d . 

T h i s i n t e r p r e t a t i o n p l a c e s s e r i o u s l i m i t a t i o n s on t h e 

u s e f u l n e s s o f e m p i r i c a l r e s u l t s o b t a i n e d by t h i s me thod . B e c a u s e 

f u t u r e s marke ts and b u f f e r s t o c k s a r e r a r e l y i f e v e r i n t r o d u c e d 

i n t o economies where p r o d u c e r s canno t use a t l e a s t some c r e d i t t o 

a t l e a s t p a r t i a l l y smooth c o n s u m p t i o n , use o f t he K a w a i - T u r n o v s k y 
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method to r e a l i s t i c a l l y e s t i m a t e t h e q u a l i t a t i v e o r q u a n t i t a t i v e 

e f f e c t s o f i n t r o d u c i n g a f u t u r e s marke t o r a b u f f e r s t o c k canno t 

be recommended. 

A G e n e r a l E q u i l i b r i u m A m b i g u i t y 

From a pu re g e n e r a l e q u i l i b r i u m v i e w , ma rke t s a r i s e as 

a g e n t s seek t o max im ize s u b j e c t t o c o n s t r a i n t s . A g e n t s ' p r e f e r ­

ences and endowments ( i n c l u d i n g t h e i r endowments o f c a p i t a l , 

i n f o r m a t i o n , and p r o d u c t i o n and c o m m u n i c a t i o n t e c h n o l o g y ) c o n s t i ­

t u t e t h e exogenous s t r u c t u r e o f t he economy. Based on t h a t s t r u c ­

t u r e and t he p r e s u m p t i o n t h a t a l l f e a s i b l e and m u t u a l l y a d v a n t a ­

geous t r a d e s w i l l be e x e c u t e d , an economic e q u i l i b r i u m may be 

d e t e r m i n e d . I f s o , the p r e s e n c e o r absence o f a commodi ty o r 

a s s e t market i s d e t e r m i n e d by whether a nonze ro vo lume o f t h e 

commodi ty o r a s s e t i s t r a d e d i n a t l e a s t some t i m e p e r i o d i n 

e q u i l i b r i u m . F o r a p r e v i o u s l y i n a c t i v e marke t to become a c t i v e , 

some th i ng i n t he s t r u c t u r e o f t h e economy must c h a n g e . 

I n te rms o f v a r i o u s c r i t e r i a , i n c l u d i n g p r o d u c e r and 

consumer s u r p l u s e s and p r i c e v o l a t i l i t y , t he d i f f e r e n c e between an 

economy w i t h and an economy w i t h o u t a f u t u r e s market can depend on 

e x a c t l y what s t r u c t u r a l c h a r a c t e r i s t i c s d i f f e r e n t i a t e t hem. 

F u t u r e s marke ts might a r i s e i n one economy because i t s a g e n t s h o l d 

v e r y d i f f e r e n t a t t i t u d e s toward r i s k t h a n t h e a g e n t s i n a n o t h e r 

economy. T h i s wou ld make w e l f a r e c o m p a r i s o n s v e r y p r o b l e m a t i c and 

would mean t h a t even c o m p a r i s o n s o f p r i c e v o l a t i l i t y wou ld i n c o r ­

p o r a t e t he e f f e c t s o f t he p r e f e r e n c e d i f f e r e n c e s t h a t gave r i s e t o 

t h e market d i f f e r e n c e s . A l t e r n a t i v e l y , two economies migh t have 
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i d e n t i c a l agen t s but d i f f e r i n g commun ica t i on t e c h n o l o g i e s . I n 

t h i s c a s e , a q u e s t i o n about t he " i n t r o d u c t i o n " o f a f u t u r e s market 

m igh t be i n t e r p r e t a b l e as s h o r t h a n d f o r a more p r o p e r q u e s t i o n 

about t h e e f f e c t s o f the commun ica t i on t e c h n o l o g y . Even then t he 

answer migh t be d i f f e r e n t t han i f t h e u n d e r l y i n g s t r u c t u r a l change 

had been t o t he v a r i a b i l i t y o f o u t p u t . 

T h i s b a s i c a m b i g u i t y i n q u e s t i o n s about t h e e f f e c t s o f 

i n t r o d u c i n g f u t u r e s marke ts may not a l w a y s be a p r o b l e m . F o r 

e x a m p l e , when p o l i c y m a k e r s d e c i d e whe the r t o s u b s i d i z e , p e n a l i z e , 

o r p r o h i b i t f u t u r e s t r a d i n g on the b a s i s o f f a c t o r s e s s e n t i a l l y 

exogenous t o t he commodity marke ts a f f e c t e d , i t may be r e a s o n a b l e 

f o r e c o n o m i s t s t o compare two economies whose s t r u c t u r e s a r e 

i d e n t i c a l e x c e p t f o r the exogenous p r e s e n c e o r absence o f t h e s e 

government p o l i c i e s . T h i s seems to be t he t y p e o f q u e s t i o n t h e 

K a w a i - T u r n o v s k y method has been d e s i g n e d and used t o a n s w e r . 

S i m i l a r l y , use o f t h e method t o a n a l y z e b u f f e r s t o c k s presumes 

t h a t t hey a r e i n t r o d u c e d w i t h o u t change i n t he u n d e r l y i n g p r e f e r ­

ences and endowments o f t he m o d e l ' s p r o d u c e r s , s p e c u l a t o r s , and 

c o n s u m e r s . 

A P a r t i a l E q u i l i b r i u m A m b i g u i t y and I t s I m p l i c i t R e s o l u t i o n 

Even i n a p a r t i a l e q u i l i b r i u m f ramework w i t h the e x i s ­

t e n c e o f marke ts o r b u f f e r s t o c k s t a k e n t o be e x o g e n o u s , t h e 

K a w a i - T u r n o v s k y method can g i v e d u b i o u s measurements o f t h e i r 

i m p a c t s . T h i s i s because Kawai and T u r n o v s k y make ( a t l e a s t 

i m p l i c i t l y ) r i g i d and g e n e r a l l y not v e r y r e a l i s t i c a s s u m p t i o n s 

about what o t h e r marke ts a l r e a d y e x i s t when t he f u t u r e s market o r 
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b u f f e r s t o c k i s i n t r o d u c e d . In p a r t i c u l a r , Kawai and Tu rnovsky 

a c h i e v e t h e i r s o l u t i o n by assuming t h a t c r e d i t marke ts o p e r a t e 

o n l y i n a ve ry l i m i t e d sense t h a t r u l e s ou t c o n s u m p t i o n smoo th ing 

v i a b o r r o w i n g and l e n d i n g . T h i s s t r i p s t he w e a l t h a c c u m u l a t i o n 

dynamics from the s t a n d a r d i n t e r t e m p o r a l c o n s u m p t i o n - i n v e s t m e n t 

p rob lem and g i v e s r i s e to a much s i m p l e r sequence o f e s s e n t i a l l y 

s t a t i c i n p u t d e c i s i o n s ( i n t he f a c e o f a s t i l l dynamic f o r e c a s t i n g 

p r o b l e m ) . U n f o r t u n a t e l y i t s t r i p s much o f t he e m p i r i c a l i n t e r e s t 

and r e l e v a n c e f rom the p rob lem as w e l l . 

These comments w i l l be d e v e l o p e d by c o n t r a s t i n g p r o ­

d u c e r s ' and s p e c u l a t o r s ' d e c i s i o n s i n a K a w a i - T u r n o v s k y economy t o 

t h e i r d e c i s i o n s i n a more g e n e r a l economy t h a t a l l o w s i n t e r t e m p o ­

r a l c o n s u m p t i o n smoo th ing v i a b o r r o w i n g and l e n d i n g . The K a w a i -

T u r n o v s k y economy t u r n s out t o be a s p e c i a l c a s e o f t he g e n e r a l 

economy w h e r e , i n each p e r i o d , p r o d u c e r s and s p e c u l a t o r s a r e c o n ­

s t r a i n e d t o consume e x a c t l y t h e i r c u r r e n t p r o f i t s and to bo r row 

e x a c t l y t he v a l u e o f t h e i r c u r r e n t p u r c h a s e s o f i n p u t s . W i th 

b o r r o w i n g and l e n d i n g so l i m i t e d , f u t u r e s marke ts o r b u f f e r s t o c k s 

may t a k e on some o f the c o n s u m p t i o n - s m o o t h i n g r o l e n o r m a l l y a s s o ­

c i a t e d w i t h c r e d i t m a r k e t s . T h i s a d d i t i o n a l f u n c t i o n f o r f u t u r e s 

ma rke t s o r b u f f e r s t o c k s i n the K a w a i - T u r n o v s k y model means t h a t 

t he model may e x a g g e r a t e o r d i s t o r t t h e e f f e c t s o f i n t r o d u c i n g 

t h e s e i n s t i t u t i o n s i n t o economies w i t h l e s s r e s t r i c t e d c r e d i t 

m a r k e t s . T h i s p o s s i b i l i t y i s a s p e c i f i c r eason f o r not u s i n g t he 

K a w a i - T u r n o v s k y method t o answer e m p i r i c a l q u e s t i o n s abou t t he 

e f f e c t s o f f u t u r e s marke ts o r b u f f e r s t o c k s i n such e c o n o m i e s . I t 
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i s a l s o an i l l u s t r a t i o n o f t he g e n e r a l p o i n t t h a t the e f f e c t s o f 

new economic i n s t i t u t i o n s depend on wh ich economic i n s t i t u t i o n s 

a l r e a d y e x i s t . 

A G e n e r a l Model W i th F l e x i b l e B o r r o w i n g . A t t i m e t , r e p r e s e n t a ­

t i v e p r o d u c e r s have a c c u m u l a t e d w e a l t h e q u a l t o w f . They choose 

y . _ , t h e i r mean o u t p u t o f c o r n a t t ime t + 1. T h i s e n t a i l s 

p u r c h a s i n g {•—) fir. . + e ? ) d o l l a r s w o r t h o f p r o d u c t i o n i n p u t s , where 
C. v + X ^ 

{e?jr_n * s a sequence o f u n c o r r e l a t e d norma l v a r i a t e s w i t h mean 
Xi t—u 

2 P z e r o and v a r i a n c e a . P r o d u c e r s o b s e r v e e f b e f o r e c h o o s i n g 
ep t & 

y . They a l s o choose c u r r e n t c o n s u m p t i o n ( c ^ ) and s a v i n g s 
w+l \J 

( s£ ) and e n t e r i n t o z t f u t u r e s c o n t r a c t s , each c o n t r a c t r e q u i r i n g 

f 
d e l i v e r y o f a u n i t o f c o r n a t t + 1 f o r p r i c e p . 

t 

A t t i m e t + 1 , p r o d u c e r s r e c e i v e a r i s k - f r e e r e t u r n o f 

( l + r ) on t h e i r s a v i n g s and r e a l i z e c o r n ou tpu t o f y +vJ. , 
u + 1 u+1 

where {v^ } i s a sequence o f u n c o r r e l a t e d no rma l v a r i a t e s w i t h v ^ —u 

mean z e r o and v a r i a n c e a . The p r o d u c e r s s e l l (jr ,+v^. 

u n i t s o f c o r n a t t he s p o t p r i c e P t + ^ and d e l i v e r z f c u n i t s t o 

s e t t l e t h e i r f u t u r e s c o n t r a c t s . A l l t h i s changes t h e i r w e a l t h t o 

" K - ? ^ | K y t + 1 ^ ) 2 ] ( l + r ) • P t + 1 ( y t + ^ t + 1 - z t ) + p f o 

= [ 3 ? + ( f K y t + 1 - t

p ) 2 ] ( i - ) • ^ 

where 

i+i * P t + i ( y t + i + v t + r z t } + V t - { 2 ) ( 1 + r ) ( y t + 1

+ ^ ) 
P^2 
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r e p r e s e n t s p r o f i t s f rom p r o d u c i n g c o r n . H a v i n g r e a l i z e d wj1

 > t h e 

p r o d u c e r s a g a i n choose c u r r e n t ( f o r t + l ) c o n s u m p t i o n , s a v i n g s , 

f u t u r e s p o s i t i o n , and p l a n n e d ( f o r t + 2) o u t p u t . 

I f t he p r o d u c e r s ' u t i l i t y o f c o n s u m p t i o n i s t ime s e p a r ­

a b l e , t hen t he p r o d u c e r s ' d e c i s i o n p rob lem has a r e c u r s i v e s t r u c ­

t u r e t h a t p e r m i t s i t t o be w r i t t e n as a dynamic p rogram w i t h s t a t e 

v a r i a b l e wjj* and c h o i c e v a r i a b l e s sf" , y ^ , and z . . . L e t t i n g 
t t t+1 

l r ( c ? ) d e n o t e t he p r o d u c e r s ' u t i l i t y o f c u r r e n t c o n s u m p t i o n , t h e 

p r o d u c e r s ' o b j e c t i v e i s t o 

(2 ) max F ( < ) + 8 K / ( w J + 1 ) } 
p -

s t ' y t + l ' z t 

P T, 
s t ' y t + l * z t 

+ e E t V P [ s P ( l + r ) + p t + 1 ( y t + 1 + v t + 1 - z t ) + p [ Z l 

s u b j e c t t o 

(3) l i m E t B k w P + k - 0 , 

w h i c h r u l e s out u n l i m i t e d b o r r o w i n g as a way o f f i n a n c i n g u n l i m ­

i t e d c o n s u m p t i o n . Here S i s a d i s c o u n t f a c t o r and E^. d e n o t e s 

e x p e c t a t i o n c o n d i t i o n a l upon a l l i n f o r m a t i o n a v a i l a b l e a t t . 

V^(>rP ) Is t he v a l u e f u n c t i o n wh ich g i v e s t he max im ized v a l u e o f 
t+1 

C M « t t l I M c » + 1 + J > . 

J = ( J 



s u b j e c t t o a g i v e n wf̂  , t he law o f mo t ion (l), and t h e b o r r o w i n g 

c o n s t r a i n t ( 3 ) . 

S p e c u l a t o r s ( i n c o r n i n v e n t o r i e s ) f a c e a s i m i l a r d e c i ­

s i o n p r o b l e m . At t i m e t they have a c c u m u l a t e d w e a l t h o f w . They 

p u r c h a s e an i n v e n t o r y t o c a r r y o v e r t o t h e nex t p e r i o d , t h e r e b y 

a l s o i n c u r r i n g c u r r e n t s t o r a g e c o s t s o f (y/2) f i f + e * ) , where 

|e^_}^_Q i s a sequence o f u n c o r r e l a t e d norma l v a r i a t e s w i t h mean 

? i z e r o and v a r i a n c e . The s p e c u l a t o r s s e e e^. b e f o r e c h o o s i n g 

i t . They a l s o choose c u r r e n t c o n s u m p t i o n ( c * ) and s a v i n g s 

( s * ) and e n t e r i n t o x± f u t u r e s c o n t r a c t s . A t t i m e t + 1, t h e y 

r e c e i v e t he r i s k . - f r e e ( l + r ) r a t e o f r e t u r n on s a v i n g s , s e l l ( i t -

Xj.) a t the spot p r i c e , and d e l i v e r x t u n i t s a g a i n s t t h e i r f u t u r e s 

c o n t r a c t s . T h i s changes t h e i r w e a l t h t o 

(5> V l - [^-cJ-(Y/2)(it+eJ)2.ptit3(l+r) + W W * V 

" [st + W /2)( i^e;) 2

+ p t i t ] ( l + r ) + 

where 

Vl • W W + Vt - (l-r)[(Y/2)(i^)2^tit] 

r e p r e s e n t s t h e p r o f i t s f rom i n v e n t o r y h o l d i n g . Assuming t h a t 

s p e c u l a t o r s a l s o have t i m e s e p a r a b l e u t i l i t y o f c o n s u m p t i o n , t h e i r 

d e c i s i o n p r o b l e m can a l s o be w r i t t e n as a dynamic p r o g r a m , w i t h 

s t a t e v a r i a b l e w* and d e c i s i o n v a r i a b l e s 8. , i , and x f c . 

C o n s u m e r s ' b e h a v i o r i s r e p r e s e n t e d by t he demand f u n c ­

t i o n D 4 - = A - a p t + u ^ , where D f c i s a g g r e g a t e consump t i on o f c o r n 

r , 00 

and {u^ L _ n a sequence o f u n c o r r e l a t e d no rma l v a r i a t e s w i t h 
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mean z e r o and v a r i a n c e a , • The random v a r i a b l e s u , v , e P , and e 

a r e a l s o u n c o r r e l a t e d a t a l l d a t e s . T h i s c l o s e s the f u t u r e s t r a d ­

i n g v e r s i o n o f t he m o d e l . The n o - f u t u r e s v e r s i o n i s o b t a i n e d by-

s e t t i n g z * = x*. = 0 f o r a l l t . 

E x c e p t p o s s i b l y f o r t h e c a s e o f l i n e a r u t i l i t y , w h i c h i s 

o f l i m i t e d i n t e r e s t f o r a n a l y z i n g t he e f f e c t s o f f u t u r e s t r a d i n g , 

t h i s dynamic programming p rob lem does not p e r m i t an a n a l y t i c a l 

s o l u t i o n s u c h as Kawai and Tu rnovsky a c h i e v e d f o r t h e i r p r o b l e m . 

T h i s means t h a t a n a l y s i s o f t he f u t u r e s v e r s u s n o - f u t u r e s v e r s i o n s 

o f t h i s model would i n g e n e r a l r e q u i r e much more compu t i ng power 

and expense t h a n f o r i t s s p e c i a l c a s e , t he K a w a i - T u r n o v s k y 

m o d e l . — 

The K a w a i - T u r n o v s k y M o d e l . Though r a t h e r I n t r a c t a b l e f o r e m p i r i ­

c a l w o r k , t h e above c h o i c e p rob lem w i t h f l e x i b l e b o r r o w i n g and 

l e n d i n g can be used t o i n t e r p r e t t h e K a w a i - T u r n o v s k y m o d e l . The 

l a t t e r can be r i g o r o u s l y o b t a i n e d by making more s p e c i f i c assump­

t i o n s abou t u t i l i t y f u n c t i o n s and random te rms and by i m p o s i n g 

s t r i c t b o r r o w i n g c o n s t r a i n t s on p r o d u c e r s and s p e c u l a t o r s . These 

c o n s t r a i n t s s i m p l i f y t he s o l u t i o n o f the model c o n s i d e r a b l y , bu t 

by n e a r l y s h u t t i n g down c r e d i t marke ts may a l s o s e r i o u s l y d i s t o r t 

measures o f the e f f e c t s o f f u t u r e s t r a d i n g o r b u f f e r s t o c k s . 

The K a w a i - T u r n o v s k y model o f p r o d u c e r b e h a v i o r i s e s s e n ­

t i a l l y i d e n t i c a l t o the model p r e s e n t e d above e x c e p t t h a t p r o ­

d u c e r s a r e c o n s t r a i n e d t o s e t s P = ( - 6 / 2 ) (y. + e £ ) 2 . Tha t i s , 

t h e y a r e assumed t o bor row e x a c t l y t he c o s t o f t h e i r p r o d u c t i o n 

i n p u t s . As shown by e q u a t i o n ( l ) , t h i s a l s o means t h a t each 
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p e r i o d t h e y consume e x a c t l y t he p r o f i t s , n f , t h a t t hey r e a l i z e i n 

t h a t p e r i o d . T h i s c o l l a p s e s t he p r o d u c e r s ' o b j e c t i v e a t t f rom 

(2 ) t o 

(6 ) max B E . t U P N £ + 1 ) . 

The model no l o n g e r c o n t a i n s a s t a t e v a r i a b l e , so t h e r e 

a r e no dynamic feedback, e f f e c t s by w h i c h i n d i v i d u a l p r o d u c e r s ' 

c u r r e n t d e c i s i o n s c o n s t r a i n t h e i r f u t u r e d e c i s i o n s . R a t h e r t han 

h a v i n g t o s o l v e a dynamic program t o d e t e r m i n e c u r r e n t a c t i o n s , 

p r o d u c e r s i n the K a w a i - T u r n o v s k y model f a c e an e s s e n t i a l l y s t a t i c 

p r o b l e m , a l b e i t one w i t h a p r o d u c t i o n l a g and a s t i l l - d y n a m i c 

p r i c e f o r e c a s t i n g component ( s i n c e c u r r e n t a g g r e g a t e i n v e n t o r i e s 

a f f e c t t h e d i s t r i b u t i o n o f a l l f u t u r e p r i c e s ) . Kawa i and 

T u r n o v s k y s i m i l a r l y s i m p l i f y t h e s p e c u l a t o r s ' p r o b l e m by i m ­

p o s i n g = - [ ( y / 2 ) ( i f + e M ^ p ^ i . ] . These s i m p l i f i c a t i o n s , com-

b i n e d w i t h s p e c i f i c a s s u m p t i o n s abou t t h e v a r i a n c e s o f random 

t e r m s , l i n e a r m e a n - v a r i a n c e forms f o r p r o d u c e r s ' and s p e c u l a t o r s ' 

u t i l i t y f u n c t i o n s , and r a t i o n a l e x p e c t a t i o n s methods f o r h a n d l i n g 

t he e x p e c t a t i o n a i d i f f e r e n c e e q u a t i o n s t h a t a r i s e i n t he f i r s t -

o r d e r c o n d i t i o n s , a l l o w Kawa i and Tu rnovsky to a n a l y t i c a l l y s o l v e 

t h e i r m o d e l ' s c o m p e t i t i v e e q u i l i b r i u m . — 

Compar i son o f t he M o d e l s . N e i t h e r t h e g e n e r a l model no r t h e 

K a w a i - T u r n o v s k y model i s u n i f o r m l y s u p e r i o r t o t he o t h e r f o r a l l 

p u r p o s e s . The g e n e r a l model can c a p t u r e some e f f e c t s t h a t a r e 

assumed away i n t he K a w a i - T u r n o v s k y m o d e l , w h i l e t he l a t t e r i s 
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more t r a c t a b l e . The I n t e r e s t i n g i n s i g h t s i n t o f u t u r e s ma rke t s 

t h a t have been o b t a i n e d by K a w a i , T u r n o v s k y , and o t h e r s u s i n g 

t h e i r method show t h a t t h i s t r a c t a b i l i t y i s v a l u a b l e . 

However , t h e K a w a i - T u r n o v s k y model c o u l d g i v e v e r y 

m i s l e a d i n g answers to p r a c t i c a l q u e s t i o n s b e c a u s e o f i t s i m p l i c i t 

and g e n e r a l l y h i g h l y u n r e a l i s t i c a s s u m p t i o n s abou t b o r r o w i n g and 

l e n d i n g . I n p a r t i c u l a r , t h e i n c r e m e n t a l e f f e c t s on p r o d u c e r s , 

s p e c u l a t o r s , and consumers o f o p e n i n g a f u t u r e s marke t ( o r b u f f e r 

s t o c k ) w i l l depend on whether t h o s e a g e n t s a l r e a d y have a c c e s s t o 

r e l a t i v e l y u n r e s t r i c t e d c r e d i t m a r k e t s . W i th f l e x i b l e c r e d i t , 

t h e y can a l r e a d y reduce r i s k s by b o r r o w i n g and l e n d i n g t o smooth 

c o n s u m p t i o n . The a d d i t i o n a l r i s k - s h i f t i n g o p p o r t u n i t i e s p r o v i d e d 

by a f u t u r e s market ( o r b u f f e r s t o c k ) may appear much d i f f e r e n t 

when t h e f u t u r e s market ( b u f f e r s t o c k ) i s opened t o a g e n t s who 

canno t bo r row o r l e n d ( e x c e p t t o bor row e x a c t l y t h e i r c u r r e n t 

p r o d u c t i o n e x p e n s e s ) . S i n c e as a h i s t o r i c a l m a t t e r i t seems 

r e a s o n a b l e t o say t h a t c r e d i t ma rke t s d e v e l o p e d b e f o r e f u t u r e s 

marke ts ( b u f f e r s t o c k s ) i n most a c t u a l e c o n o m i e s , t h e a s s u m p t i o n s 

u n d e r l y i n g t h e K a w a i - T u r n o v s k y model appea r c o u n t e r f a c t u a l . — 

Summary 

The w e l f a r e e f f e c t s o f o p e n i n g any market o r i n s t i t u t i o n 

depend on what s t r u c t u r a l changes a l l o w the new marke t o r i n s t i t u ­

t i o n t o open and on wh ich marke ts a r e a l r e a d y o p e n . A t a min imum, 

t h e r e f o r e , t h o s e who use t he K a w a i - T u r n o v s k y method t o e v a l u a t e 

t h e e f f e c t s o f f u t u r e s marke ts o r b u f f e r s t o c k s s h o u l d e x p l i c i t l y 

s t a t e wh ich marke ts t hey assume t o be open i n t he n o - f u t u r e s o r 



n o - b u f f e r - s t o c k economy. A r i g o r o u s embedding o f t h e i r model i n t o 

t h e f ramework o f a more g e n e r a l i n t e r t e m p o r a l c o n s u m p t i o n - i n v e s t ­

ment model i m p l i e s t h a t t h e y have assumed v i r t u a l l y n o n e x i s t e n t 

c r e d i t m a r k e t s . T h i s p r o b a b l y makes t he K a w a i - T u r n o v s k y method 

u n r e l i a b l e f o r a n a l y z i n g t h e e f f e c t s o f i n t r o d u c i n g f u t u r e s mar ­

k e t s o r b u f f e r s t o c k s i n economies w i t h a c t i v e c r e d i t m a r k e t s . 
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Foot n o t e s 

- i / One r e s u l t o b t a i n e d by Kawa i and T u r n o v s k y and e a r ­

l i e r a n a l y s t s o f s i m i l a r models [ D a n t h i n e ( 1 9 7 8 ) , H o l t h a u s e n 

( 1 9 7 9 ) ] — t h a t w i t h f u t u r e s t r a d i n g t h e p r o d u c e r s ' p r o d u c t i o n 

d e c i s i o n can be made u s i n g t he f u t u r e s p r i c e as a c e r t a i n t y e q u i v ­

a l e n t — d o e s g e n e r a l i z e t o t he raultiperiod dynamic programming 

p r o b l e m , as shown by e x a m i n a t i o n o f t he f i r s t - o r d e r c o n d i t i o n s f o r 

t he p r o d u c e r s ' p r o b l e m . 

2 / 
— At t h i s p o i n t Kawai and Tu rnovsky d i v e r g e t e m p o r a r i l y 

i n j u s t i f y i n g t he l i n e a r m e a n - v a r i a n c e o b j e c t i v e t hey b o t h u s e . 

2 

Kawai g e t s r i d o f o u t p u t u n c e r t a i n t y by s e t t i n g = 0 , w h i c h 

a l l o w s him to assume t h a t p r o f i t s a r e n o r m a l l y d i s t r i b u t e d i n 

e q u i l i b r i u m . He t h e n p o s i t s c o n s t a n t a b s o l u t e r i s k a v e r s i o n 

u t i l i t y f u n c t i o n s and r i g o r o u s l y d e r i v e s the l i n e a r m e a n - v a r i a n c e 

f o r m . T u r n o v s k y a d o p t s a more r e a l i s t i c s p e c i f i c a t i o n o f p r o d u c -
2 

t i o n u n c e r t a i n t y by a l l o w i n g 0 >0. However , even a f t e r s e t t i n g 

2 2 
o -a . =0, h i s p r o f i t f u n c t i o n s i n v o l v e q u a d r a t i c random te rms and 

ep e i 

a r e t h u s not n o r m a l l y d i s t r i b u t e d . T u r n o v s k y j u s t i f i e s t h e l i n e a r 

m e a n - v a r i a n c e o b j e c t i v e a s an a c c e p t a b l e a p p r o x i m a t i o n to t he t r u e 

o b j e c t i v e . [See Tu rnovsky and Campbe l l ( 1 9 8 5 ; f n . 9 ) 1 . 

— A p o s s i b l e a l t e r n a t i v e i n t e r p r e t a t i o n o f t he K a w a i -

T u r n o v s k y model i s t h a t p r o d u c e r s and s p e c u l a t o r s can bo r row and 

l e n d but t he K a w a i - T u r n o v s k y m e a n - v a r i a n c e o b j e c t i v e f u n c t i o n i n 

p r o f i t s i s s i m p l y a c r u d e l o c a l a p p r o x i m a t i o n t o t h e v a l u e f u n c ­

t i o n f o r c u r r e n t w e a l t h . T h i s i n t e r p r e t a t i o n i s not r i g o r o u s . I n 

p a r t i c u l a r , i t wou ld imp l y t h a t t h e r i s k - a v e r s i o n p a r a m e t e r s i n 



t h e K a w a i - T u r n o v s k y o b j e c t i v e f u n c t i o n s a r e s t a t e dependent and 

t h e r e f o r e t i m e v a r y i n g [as t he l o c a t i o n o f t h e l o c a l a p p r o x i m a t i o n 

t o V ( w t ) s h i f t s ] . T h i s i n t u r n wou ld r e n d e r i n v a l i d t h e c o n s t a n t -

c o e f f i c i e n t d i f f e r e n c e e q u a t i o n t e c h n i q u e s used by Kawai and 

T u r n o v s k y t o s o l v e t h e i r m o d e l s . 
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