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ABSTRACT 
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p r i c e v o l a t i l i t y to d e c l i n e f o l l o w i n g the i n t r o d u c t i o n o f f u t u res 
t r a d i n g . We a l s o prov ide a se t o f s u f f i c i e n t c o n d i t i o n s f o r the 
i n t r o d u c t i o n o f f u tu res t r ad i ng to i nc rease the we l f a re of a l l 
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1. I n t r oduc t i on 

The r o l e of s p e c u l a t i o n i n a market economy i s a ques

t i o n which has long been of i n t e r e s t to researchers i n both eco 

nomics and f i n a n c e . In p a r t i c u l a r , the e f f e c t o f s p e c u l a t o r s ' 

a c t i v i t i e s i n fu tu res markets on spot p r i c e s i s o f ten a h o t l y 

debated i s s u e . Presumably, the fundamental economic i s s u e to be 

addressed i s that of the we l fa re i m p l i c a t i o n s o f s p e c u l a t i v e 

a c t i v i t y . However, due to the d i f f i c u l t i e s w i th a n a l y z i n g t h i s 

ques t ion d i r e c t l y , most researchers have approached the more 

t r a c t a b l e problem of the e f f e c t s of s p e c u l a t i o n on the mean and 

var iance of spot p r i c e s . 

The unde r l y i ng assumption i s that s t a b l e , i . e . , l e s s 

v o l a t i l e p r i c e s are s o c i a l l y d e s i r a b l e . Chamber l in [1938] , f o r 

example, argues that s p e c u l a t i o n w i l l more l i k e l y cause g rea te r 

f l u c t u a t i o n s i n p r i c e s , whereas, Friedman [1953] argues tha t 

p r o f i t a b l e s p e c u l a t i o n i n f o r e i g n cu r renc ies i s n e c e s s a r i l y s t a b i 

l i z i n g . 

S e v e r a l examples of d e s t a b i l i z i n g s p e c u l a t i o n are known 

i n the l i t e r a t u r e . Some of these examples date back to the f i f 

t i e s and r e l y on e i t h e r imper fec t compet i t ion or i r r a t i o n a l be

hav io r on the par t of some of the market p a r t i c i p a n t s (see Baumol 

[1957] , f o r an example). More r e c e n t l y , Kawai [1983a] , Hart and 

Kreps [1984] have shown that s p e c u l a t i o n can be d e s t a b i l i z i n g even 

when a l l the market p a r t i c i p a n t s behave c o m p e t i t i v e l y , and have 

r a t i o n a l e x p e c t a t i o n s . 
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Kawai cons iders the case of s p e c u l a t i o n through fu tu res 

t r ad i ng i n s t o r a b l e commodit ies. He uses a mean-var iab le f rame

work i n which agents have homogenous b e l i e f s . He f i n d s that i f 

the pr imary source of randomness i n the commodity market i s 

through d is tu rbances to consumption demand, then the i n t r o d u c t i o n 

of fu tu res market w i l l s t a b i l i z e spot p r i c e s ; on the o ther hand, 

i f the i nven to ry demand d is tu rbance i s the preponderant shock, 

f u tu res t r a d i n g tends to d e s t a b i l i z e p r i c e s . In a d d i t i o n , he 

shows that i f i nven to ry ho ld i ng i s p r o h i b i t e d , and there are no 

shocks to p r o d u c t i o n , fu tu res t r ad i ng always s t a b i l i z e s spot 

p r i c e s . 

Hart and Kreps cons ide r s p e c u l a t i o n through h o l d i n g 

i n v e n t o r i e s . They show by means of an example that s p e c u l a t i o n 

can d e s t a b i l i z e p r i c e s when specu la to r s have s u p e r i o r i n f o rma

t i o n . However, when shocks to consumption demand are indepen

den t l y and i d e n t i c a l l y d i s t r i b u t e d over time and specu la to r s have 

no f o r e s i g h t at a l l or a great dea l of f o r e s i g h t , s p e c u l a t i o n w i l l 

be s t a b i l i z i n g . Turnovsky [1983] ob ta ins r e s u l t s s i m i l a r to 

Kawai . As i n Kawai [1983] and Turnovsky [1983] , we l i m i t our 

a t t e n t i o n to s p e c u l a t i o n through fu tu res t r a d i n g . 

In t h i s paper we examine the e f f e c t of fu tu res t r a d i n g 

on spot p r i c e s when there i s no u n c e r t a i n t y a s s o c i a t e d w i th 

p r o d u c t i o n . We know tha t , even when there are no shocks to p r o 

d u c t i o n , f u tu res t r ad i ng can d e s t a b i l i z e spot p r i c e s . We can show 

t h a t , even when fu tu res t r ad ing reduces the va r iance of spot 

p r i c e s , some agents can be made s t r i c t l y worse o f f . We f i r s t p r e -
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seii i cond i t i ons under which fu tu res t r ad i ng w i l l s t a b i l i z e spot 

p r i c e s , f o r the case of r i s k n e u t r a l s p e c u l a t o r s . Second, we 

examine, through a s e r i e s o f examples the n e c e s s i t y of the assump

t i ons i n these r e s u l t s . 

A l though the assumption of r i s k n e u t r a l s p e c u l a t o r s i s 

ra the r seve re , i t does seem l i k e a reasonable p lace to beg in the 

a n a l y s i s . That i s , one of the pr imary economic f unc t i ons of f u 

tu res markets i s to prov ide an o u t l e t f o r producers to purchase 

i nsu rance . Given t h i s , i t i s n a t u r a l to assume that the specu

l a t o r s are l e s s r i s k averse than the p roducers . R i sk n e u t r a l i t y 

i s j u s t the extreme v e r s i o n of t h i s assumpt ion. The advantage of 

t h i s assumption i s that i t s i m p l i f i e s the p r o o f s . Th is i n t u rn 

a l l ows an approach which i s more i n t u i t i v e than methods used i n 

e a r l i e r papers . 

We f i r s t show that the f o l l o w i n g se ts of c o n d i t i o n s w i l l 

be s u f f i c i e n t to ensure that s p e c u l a t i o n through fu tu res t r a d i n g 

w i l l be s t a b i l i z i n g : 

(a) A l l agents have the same in fo rma t ion 

(b) The shock to demand i s a d d i t i v e 

(c) The marg ina l cost of p roduc t ion i s a constant 

(d) Specu la to rs are r i s k - n e u t r a l 

(e) The commodity cannot be s to red 

We a l so show that assumption (c) can be re laxed i f 

( f ) The i nve r se demand f u n c t i o n i s l i n e a r 

(g) Producers are r i s k - a v e r s e , and have constant abso lu te 

r i s k a v e r s i o n 
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The marg ina l cost of the product ion can then be l i n e a r 

i n output , prov ided i t does not depend on past d e c i s i o n s . I t i s 

no t , however, necessary that ( i ) the u t i l i t y f unc t i ons of the p ro 

ducers belong to the time separab le negat ive exponen t ia l f a m i l y , 

and ( i i ) the demand shocks are Gauss ian , as i n Kawai [1983] or 

Turnovsky [1983]» We are able to get weaker s u f f i c i e n t c o n d i t i o n s 

because we assume that specu la to rs are r i s k n e u t r a l . 

We a l s o examine the n e c e s s i t y of some of the assump

t i o n s . We g ive three examples where fu tu res t r a d i n g d e s t a b i l i z e s 

spot p r i c e s . In the f i r s t , the cost f u n c t i o n i s not q u a d r a t i c . 

In the second, agents have p r i v a t e i n fo rma t ion and the cos t func 

t i o n of the producers depend on past d e c i s i o n s . In the t h i r d , the 

shock to demand changes the s lope as w e l l as the i n t e r c e p t of the 

demand f u n c t i o n . 

A n a t u r a l ques t ion at t h i s po in t i s whether we should be 

i n t e r e s t e d i n p r i c e s t a b i l i t y , and whether fu tu res t r a d i n g leads 

to we l fa re improvement f o r a l l market p a r t i c i p a n t s . I f the answer 

i s not always y e s , we must i d e n t i f y the e f f e c t of f u tu res t r a d i n g 

on the we l fa re of d i f f e r e n t agen ts . We examine t h i s i s s u e i n 

Sec t i on 4, and present a set of s u f f i c i e n t c o n d i t i o n s f o r f u tu res 

t r a d i n g to lead to we l fa re improvement. 

The r e s t of t h i s paper i s organ ized as f o l l o w s . In 

Sec t i on 2, we desc r i be the under l y ing economic environment and 

ob ta i n two se t s of s u f f i c i e n t cond i t i ons f o r f u tu res t r a d i n g to 

s t a b i l i z e spot p r i c e s when commodities can not be s t o r e d . These 

are g iven i n Theorems 1 and 2. In Sec t i on 3, we prov ide examples 
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which v i o l a t e the s u f f i c i e n t c o n d i t i o n s , and where fu tu res t r ad i ng 

leads to inc reased va r iance of spot p r i c e s . In Sec t i on 4 , we 

examine the we l fa re i m p l i c a t i o n s . We conclude i n Sec t i on 5* 

2 . P r i c e S t a b i l i z i n g Specu la t i on Through Futures Trad ing Tech 

no logy : 

The economy has one compet i t i ve producer . There i s no 

u n c e r t a i n t y i n the techno logy. P roduc t ion commitments are made 

one pe r iod before the r e a l i z a t i o n of output . I f the producer 

dec ides at time t to produce q^ + - | u n i t s i n per iod t + 1, a cos t o f 

ct+1 = ^(^t+1 , (*t , c*t-1 ' • • # ^ ^ s i n c u r r e ( * i n per iod t + 1, where C ( . ) 

denotes the cos t f u n c t i o n of the producer . The p r i c e p^+i at date 

t + 1 i s determined through compet i t i ve market c l e a r i n g . The good 

i s nons to rab le . 

Pre fe rences 

The i nve rse demand f u n c t i o n at date t + 1 i s g iven by 

( D P t + 1 = P U t + l ' H + l ' V 

There are two shocks to demand, v i z . , and r^. The producer 

observes at date t , before t ak ing the p roduc t ion d e c i s i o n . The 

shock e^.+ -| observed at date t + 1, i . e . , the p roduc t ion d e c i s i o n 

has been made. 

The producer cares on ly about p r o f i t s ir^, which are 

g iven by, 

(2) i r t = p t q t - c t 
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when there i s no fu tu res t r a d i n g - The producer chooses q^ at date 

t - 1, t = 1 , 2 , . . . so as to maximize expected p r o f i t s g iven by, 

In the above e x p r e s s i o n , 0 denotes the s u b j e c t i v e time d iscoun t 

f a c t o r , u ( . ) the per iod u t i l i t y f u n c t i o n f o r p r o f i t s , and E^ ( . ) 

the expec ta t i ons ope ra to r , based on the p roduce r ' s i n f o rma t i on se t 

at time t . In the economy wi th fu tu res t r a d i n g , we w i l l use the 

s u p e r s c r i p t ' f ' on v a r i a b l e s to d i s t i n g u i s h them from co r respond

i ng v a r i a b l e s i n the economy without fu tu res t r a d i n g . When f u -
f 

tu res t r a d i n g i s pe rm i t t ed , the p roducer ' s p r o f i t TT a t date t i s 
x 

g i ven by 

(4) irj = p£q£ - m ( t - 1 , t ) [ p j - f ( t - 1 , t ) ] - C(q£) 

where m ( t - 1 , t ) i s the number of fu tu res con t rac t s that the p ro 

ducer bought at date t - 1 f o r d e l i v e r y at date t , and f ( t - 1 , t ) 

denotes the fu tu res p r i c e at date t f o r d e l i v e r y of one u n i t of 

the commodity at date t . 

Specu la to rs are assumed to be r i s k n e u t r a l . They buy 

and s e l l f u tu res c o n t r a c t s so as to maximize t h e i r expected p r o 

f i t s . 

I t may appear that we are expanding the number of agents 

i n the economy when fu tu res t r ad ing i s pe rm i t t ed . Th is i s not 

n e c e s s a r i l y t r u e . For example, cons ide r the two good economies 

wi th one producer and one consumer both of whom behave compet i 

t i v e l y . The producer does not get any d i r e c t u t i l i t y f o r good 
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two, which he produces us ing good one as i npu t . He exchanges i t 

f o r good one i n the spot market. Ne i the r good i s s t o r a b l e . 

Borrowing and l end ing at the r i s k f ree ra te i n good one, which i s 

the numerai re, i s a l l o w e d . The consumer gets a random endowment 

o f y u n i t s o f good one at the beginn ing of each time pe r iod and 

decides to exchange par t of i t f o r good two i n the spot market . 

The consumer chooses a s t o c h a s t i c consumption- investment p lan so 

as to maximize her l i f e time expected u t i l i t y g iven by, 

sub jec t to her budget c o n s t r a i n t s . In exp ress ion (5), r ^ and 

denote the consumption of good one and good two at date t , and 

w(. ) i s a concave f u n c t i o n . Whi le A .̂ i s known at date t to the 

consumer, i t can very over time i n a s t o c h a s t i c f a s h i o n . I t can 

be v e r i f i e d tha t the consumer i s r i s k n e u t r a l i n good one. The 

p r i c e of a u n i t d iscount bond which pays one un i t of good one at 

date t + 1 w i l l be A ^ / C B A ^ ) u n i t s of good one at date t . The 

i n t e r e s t ra te i n good one w i l l t he re fo re be a constant over t ime 

i f A^ = A, a cons tan t . I t can be v e r i f i e d that the consumer's 

i m p l i c i t demand f u n c t i o n w i l l be , 

(6) V 1 • c t - A t _ 1 ? t

 + d f ^ = 0 

Since w(.) i s on ly a f u n c t i o n of ?2t9 ^ e s ^ o c l c ^° demand i n (6) 

en ters a d d i t i v e l y . A l s o , no t i ce that the i n t r o d u c t i o n of f u t u res 

t r a d i n g does not a l t e r the demand f u n c t i o n . I f w(.) i s q u a d r a t i c , 

then, (6) w i l l i n a d d i t i o n be l i n e a r . I t must be emphasized tha t 
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no par t of the a n a l y s i s below depends upon the p a r t i c u l a r s p e c i f i 

c a t i o n of the economy i n equat ions (5) and ( 6 ) . Th is i s on ly one 

of the p o s s i b l e scenar ios cons i s t en t w i th the assumption that 

specu la to r s are r i s k n e u t r a l . In what f o l l o w s , we w i l l not s p e c i 

f y the unde r l y i ng economy that supports the assumptions e x p l i c 

i t l y . 

Compet i t i ve e q u i l i b r i u m : 

A compet i t i ve e q u i l i b r i u m wi th fu tu res t r a d i n g i s , 

( i ) a set of d e c i s i o n r u l es f o r the producer , which g i ves 

q u a n t i t i e s to be produced, i . e . , q^ + ^ = (^(n^f ( t , t + 1 ) ) , 

and the number of fu tu res con t rac t s to be bought, i . e . , 

m( t , t+ l ) = M ( n t , f ( t , t + 1 ) ) , 

( i i ) a f u tu res p r i c e f u n c t i o n f ( t , t + l ) = F(n^) and, 

f f* 

( i i i ) a spot p r i c e f u n c t i o n p = P ( n t » e t + 1 ) , 

such t ha t , 

(a) the fu tu res market c l e a r s . S ince s p e c u l a t o r s are 

r i s k n e u t r a l , t h i s imp l i es that the f u tu res p r i c e 

f ( t . f l ) = E t ( p J + 1 ) . 

(b) the spot p r i c e p at date t + 1 i s the market 

c l e a r i n g p r i c e at date t + 1, and, 

(c) The d e c i s i o n r u l e s Q^(.) and M(.) are op t ima l f o r 

the producer . 

A compet i t i ve e q u i l i b r i u m without fu tu res t r ad i ng i s ana logous ly 

d e f i n e d . 

We are now i n a p o s i t i o n to s ta te our main r e s u l t . Th i s 

r e s u l t does not depend on one producer , or i n f i n i t e h o r i z o n d i s 

c o u n t i n g , but on ly on the r i s k ave rs i on of the producer . 
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Theorem 1 

Assume t h a t , 

( i ) the p roduce r ' s cost f u n c t i o n C(q) = c q , i . e . , i s l i n e a r 

i n planned output , w i th a constant marg ina l cos t o f 

p roduc t i on c , 

( i i ) the shocks to the i nve rse demand f u n c t i o n are a d d i t i v e , 

i . e . , P t + 1 - P(qt+1 ' e t+1 = G ^ t + 1 ) + et+1 + ' H ' 

where, E t - 1 ( c t ) = 0 , V a r t - 1 ( e t ) = a , and V a r t - 1 ( n t ) 

2 
= a . n 

Then, 

(A) Var (p^) > V a r ( p ^ ) , i . e . , the u n c o n d i t i o n a l va r i ance 

o f the spot p r i c e wi thout fu tu res t r ad ing w i l l be at 

l e a s t as great as the va r iance of the spot p r i c e 

when fu tu res t r ad i ng i s a l l owed . 

I f , i n a d d i t i o n , 

( i i i ) the producer i s r i s k ave rse , 

then , 

(B) E ( p ( t ) ) > E ( p ^ ( t ) ) , i . e . , the u n c o n d i t i o n a l expec

t a t i o n of the spot p r i c e wi thout f u tu res t r a d i n g 

w i l l be at l e a s t as l a rge as the u n c o n d i t i o n a l 

expected value of the spot p r i c e when fu tu res t r a d 

i n g i s a l l owed . The i n e q u a l i t i e s w i l l be s t r i c t i f 

the producer i s s t r i c t l y r i s k ave rse . 
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Proof 

The f i r s t order c o n d i t i o n to the p roduce r ' s max imiza t ion 

problem, wi thout fu tu res t r ad ing i s g iven by equat ion (7a) below. 

(7a) E t ^ 1 [ u ' ( i T t ) ( p t - c ) ] = 0 

In e q u i l i b r i u m , i t f o l l ows t h a t , 

(7b) V a r ( p t ) = Var (G(q t )+e t +n t - l ) 

= V a r ( E t - 1 ( G ( q t ) + e t + n t „ 1 ) 

+ E (Var t - 1 (G(q t )+e t +n t - i ) 

From equat ion ( 7a ) , however, we see that V a r ^ ( E ^ (p^)) > 0 . I f 

the producer i s not r i s k n e u t r a l , the i n e q u a l i t y w i l l be s t r i c t . 

Hence, the f i r s t exp ress ion on the r igh t -hand s ide of equa t ion 

(7b) w i l l be p o s i t i v e . I t w i l l be s t r i c t l y p o s i t i v e i f the p ro 

ducer i s not r i s k n e u t r a l . This i s because the supply f u n c t i o n o f 

the producer , as a f u n c t i o n of the expected p r i c e next pe r iod w i l l 

be upward s l o p i n g wi thout the fu tu res market. S ince there i s a 

n o n t r i v i a l demand shock at each date t , the c o n d i t i o n a l l y 

expected p r i c e next per iod w i l l not be the same each p e r i o d , when 

2 

there i s no fu tu res market. The second exp ress ion equals a . 

Hence, Var(p^.) > a ^ , w i th s t r i c t i n e q u a l i t y when the producer i s 

not r i s k n e u t r a l . 

The f i r s t order cond i t i ons to the p r o d u c e r ' s problem 

when fu tu res t r a d i n g i s permi t ted are g iven by equat ions (8a) and 

(8b) below. 
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(8a) E t _ l [ u ' ( i r t ) ( p t - c ) ] = ° 

(8b) zt_^'(/tHvf

t-ft_ut)} -o 

S u b s t i t u t i n g (8b) i n t o (8a ) , we get the w e l l known r e s u l t that the 

producer , f a c i n g no produc t ion u n c e r t a i n t y , w i l l choose the p r o 

duc t i on l e v e l so as to equate the marg ina l cost o f p roduc t i on to 

the fu tu res p r i c e , i / i . e . . c = f ( t - 1 , t ) . S ince we have assumed 

tha t the specu la to r i s r i s k n e u t r a l , the fu tu res market w i l l c l e a r 

f f 
i f and on ly i f c = -( (P^)* Hence, Var^ (E^ -)(P^)) i s z e r o . 

Hence, the f i r s t term i n the var iance decomposi t ion of the spot 

p r i c e w i th fu tu res t r ad ing g iven i n equat ion (9) below i s z e r o . 

(9) Var(p^) = V a r ( E t - 1 ( p J ) ) + E t V a r ^ (p£ ) ) 

S ince the demand shock i s a d d i t i v e , 

E ( V a r t - 1 ( p J ) ) = o * . 

C l e a r l y , 

V a r ( p t ) > V a r ( p t ) . 

I f the producer i s r i s k ave rse , as i n assumption ( i i i ) , 

then, from equat ion (7a ) , we see that E ^ ^ p . j . ) > c = E^ ^ (p^ ) -

The i n e q u a l i t i e s w i l l be s t r i c t i f the producer i s s t r i c t l y r i s k 

ave rse . Q .E .D . 

An examinat ion of the r e s u l t s i n Theorem 1 immediate ly 

leads to the c o n c l u s i o n that even when fu tu res t r a d i n g leads to 

lower and l e s s v a r i a b l e p r i c e s , some agents may become worse 

o f f . In t h i s case , the r i s k averse producer l oses when f u t u r e s 

t r a d i n g i s i n t r oduced . S ince the marg ina l cost of p roduc t i on i s a 
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cons tan t , and the specu la to r i s r i s k n e u t r a l , the p r o f i t to the 

producer i s zero wi th fu tu res t r a d i n g . When there i s no f u tu res 

t r a d i n g , the producer i s i n d i f f e r e n t between produc ing and not 

producing one more un i t on ly at the margin, whereas w i th f u tu res 

t r a d i n g he i s i n d i f f e r e n t to producing and not produc ing at a l l . 

The assumption that there i s no p roduc t ion u n c e r t a i n t y i s c r u c i a l 

to the r e s u l t s . To understand why, cons ide r the case where the 

a c t u a l q u a n t i t y produced q , = q , ( l+v ) , E 1 ( v . ) = 0 . The con-

d i t i o n a l va r i ance of the spot p r i c e w i l l be: 

V a r ^ C p ^ - Var t - 1(G(q" t)) + Y a r ^ C ^ ) 

I f v^ and are independent, then V a r ^ (p^) w i l l be an i n c r e a s 

i n g f u n c t i o n of q^ and the c o n d i t i o n a l va r iance of the spot p r i c e 

w i l l i nc rease whenever i n t r oduc ing fu tu res t r a d i n g i nc reases the 

planned output . The r e s u l t s i n Theorem 1 w i l l , however, s t i l l be 

t rue i f the p roduc t ion unce r t a i n t y i s independent of the l e v e l o f 

p r o d u c t i o n . 

In what f o l l o w s , we r e l a x the assumption that the mar

g i n a l cost of p roduc t ion i s a cons tan t , and assume that the i n 

verse demand f u n c t i o n i s l i n e a r . 

Let the inve rse demand f u n c t i o n be g iven by: 

(10) P ( q t , e t > n t - 1 ) = n t - 1 - d q t * c t 
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S ince the demand shock i s a d d i t i v e , the va r iance of the market 

c l e a r i n g spot p r i c e p^ i s g iven by 

Var(p t ) = Y a r ( E t - 1 ( p t ) ) + E ( V a r t - 1 ( p t ) ) 

= Va r (E t - 1 (p t ) ) + E ( 6 2 ) 

Hence, to compare the Var(p^.) between two reg imes, we need on ly 

compare V a r C E ^ (p t)) . We w i l l , t h e r e f o r e , f i n d i t convenient to 

work w i th the average inverse demand f u n c t i o n , g i ven by: 

(11) E t - 1 ( p ( q t , e t , nt^)) - p t - n t - 1 - dq t . 

We w i l l suppress the time s u b s c r i p t s from here on, to s i m p l i f y the 

n o t a t i o n . Cons ider two d i f f e r e n t supply f u n c t i o n s Q (p) and 

Q^(p) w i t h — « • (p) > 0 and — ^ (p) > 0 . F igu re 1 g i ves two such 
3p - 1 3p - 2 

supply f u n c t i o n s . Let p and p be the expected market c l e a r i n g 

1 P 

p r i c e s cor respond ing to the two supply f u n c t i o n s , and q and q be 

the cor respond ing q u a n t i t i e s s u p p l i e d . L e t , 

(12) J 1 = p 2 + x 

-1 -2 

p , p and x w i l l be func t ions of n, the i n t e r c e p t of the demand 

f u n c t i o n . Hence, 
(13) V a r ( p 1 ) = V a r ( p 2 ) + Var(x) + 2 C o v ( p 2 , x ) . 

A s u f f i c i e n t c o n d i t i o n f o r Var(p^) to be g rea te r than 

—2 —2 

Var(p ) w i l l be Cov(p ,x) > 0. s i nce the q u a n t i t y s u p p l i e d , 

Q^(p) , i s an i n c r e a s i n g f u n c t i o n of t h i s w i l l be the case i f x i s 

an i n c r e a s i n g f u n c t i o n of n> i * e . , i f 



-1 —2 
f o r a l l p o s s i b l e p (n), p (n)- C l e a r l y , c o n d i t i o n (14) w i l l be 

BQ^p ) 9Q 2(p) 
s a t i s f i e d i f > f o r a l l p, s i nce Q(*) i s a convex 

3p 8p 
f u n c t i o n . We have thus proved the f o l l o w i n g . 

Lemma 

Suppose that 

(a) The demand f unc t i on i s l i n e a r , as g iven i n equat ion (11) 

(b) The supply func t ions q . . = Q . ( p , ) , 3 = 1 , 2 are such tha t 
J J t 

Qf. > 0, Q'.' > 0 and Q' > Q' f o r a l l p . Then, V a r ( p l ) > 
J J » t "t 

2 1 P Var(P ) where p and p are the market c l e a r i n g p r i c e s 

cor respond ing to supply f unc t i ons (.) and Q 2 ( . ) r espec 

t i v e l y . 

Cons ider now the case where the cost f u n c t i o n i s qua

d r a t i c , i . e . , marg ina l cost i s l i n e a r . The supply f u n c t i o n w i t h 

fu tu res t r a d i n g w i l l be the same as the marg ina l cos t cu rve . In 

Theorem 2 below, we show that i f the p roduce r ' s u t i l i t y f u n c t i o n 

d i s p l a y s constant abso lu te r i s k a v e r s i o n , the supp ly f u n c t i o n 

wi thout fu tu res t r ad ing w i l l be s t e e p l y . 

Theorem 2 

Assume t h a t , 

( i ) The inve rse demand f u n c t i o n i s P(q«j., e^, n̂ --] ) = n^-i - dq^. -

( i i ) The cost f unc t i on i s C(q^) = aq^ + bq^_. 

( i i i ) The p roduce r ' s u t i l i t y f u n c t i o n d i s p l a y s constant ab 

so lu te r i s k a v e r s i o n . 



- 1 5 -

Then statements (A) and (B) of Theorem 1 remain t r u e . 

Proof 

The f i r s t order c o n d i t i o n to the p roduce r ' s max imiza t ion 

problem, w i th fu tu res t r ad ing i s g iven by equat ion (15) below: 

(15) E t _ 1 [u ' ( i r t ) (p t -a -2bq t ] - 0 

The f i r s t order cond i t i ons to the p roduce r ' s problem w i th f u t u res 

t r a d i n g are g iven by equat ions (16a) and (16b) below. 

(16a) E ^ f V U ^ X p J - a ^ b q J ) ] = 0 

(16b) E ^ t u ' U j K p J - f ^ ) ] = 0 

These f i r s t o rder cond i t i ons g ive the supply f u n c t i o n of the 

producer as a f u n c t i o n of the expected p r i c e next p e r i o d , E^_ , | (p^) 

and ^(p^)* When fu tu res t r ad i ng i s pe rm i t t ed , equat ions (16a) 

and (16b) together imply that the inve rse supply f u n c t i o n i s g iven 
f f 

by ^ ^ = E ^ ^ ( P ^ . ) = a " 2bq^. When there i s no fu tu res market , 

the p roduce r ' s i nve rse supply f u n c t i o n i s i m p l i c i t l y g i ven by 

equat ion (15) above. 
We w i l l f i n d i t convenient to w r i t e equat ion (15) a s : 

E t _ 1 [u ' ( , t ) ( 5 t + e t -a -2bq t ) ] = 0 

where p = E . ( p . ) , i s taken as g iven by the producer . T o t a l l y 

d i f f e r e n t i a t i n g the above equa t ion , we ge t , 

E t _ 1 [ u , ( T r t ) ( d i t - 2 b d q t ) ] + E t _ 1 [ u , , ( n t ) ( p t + e t - a - 2 b q t ) 2 d q t ] 
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The 

+ E t _ 1 [ u " ( l I t ) ( P t + V a - 2 b < l t ) < l t d P t ] = ° -

l a s t term i n the above exp ress ion i s ze ro , s i nce U ' ( T T , ) and 

u ' ^ i r ^ ) d i f f e r on ly by a s c a l e f a c t o r , when u ( . ) e x h i b i t s con

s tan t abso lu te r i s k a v e r s i o n . Th is g ives u s , a f t e r rea r rang ing 

the terms, 

d p . E. . ( U ' ^ T T . ) ^ + e , - a - 2 b q , ) 2 ) 

¥e know from equat ions (16a) and (16b) that 

, - f 
dp 

(18) —1 = 2b. 
d * t 

S ince E ^ (u* 1 ( TT^ ) ) i s nega t i ve , the l e f t s i de o f equat ion (17) i s 

g rea te r than the l e f t s ide of equat ion (18 ) . Hence, the supp ly 

curve wi thout fu tu res t r ad i ng i s s teeper than the supp ly curve 

w i th fu tu res t r a d i n g . App ly ing the Lemma, we get Var(p ) > 

V a r ( p ^ ) . 

The second par t of the p roo f , i . e . , that E(p^.) > E(p^_) 

f o l l o w s from the observa t ion that the supply i s zero when the 

expected p r i c e next per iod equals a , the marg ina l cos t at zero 

output and, hence, both the inve rse supply curves s t a r t from the 

same p o i n t . Q .E .D . 

As po in ted out e a r l i e r , Theorems 1 and 2 r e l a x the 

assumptions made by the other authors regard ing p re fe rences of the 

producers and the d i s t r i b u t i o n of the demand shocks , but assumes 

that specu la to rs are r i s k n e u t r a l . In the next s e c t i o n we exp lo re 

what happens when some of the assumptions i n Theorem 2 are v i o 

l a t e d . We w i l l see that i n that case , s p e c u l a t i o n through fu tu res 

t r ad ing can inc rease the va r iance of spot p r i c e s . 
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Th e main methodo log ica l c o n t r i b u t i o n i n these theorems 

i s the f a c t that the uncond i t i ona l va r iance of p r i c e s can be be 

decomposed i n to the va r iance of the c o n d i t i o n a l mean and the mean 

of the c o n d i t i o n a l v a r i a n c e . This decomposi t ion i s u s e f u l because 

i n a v a r i e t y of c i rcumstances i n t r o d u c t i o n of a fu tu res market 

does not a l t e r the c o n d i t i o n a l va r iance of the spot p r i c e . Th is 

i s p a r t i c u l a r l y so i f demand shocks are a d d i t i v e . However, the 

va r iance of the c o n d i t i o n a l mean f a l l s w i th the i n t r o d u c t i o n of a 

f u tu res market i f marg ina l cost i s a l i n e a r f u n c t i o n of produc

t i o n . 

3« D e s t a b i l i z i n g Specu la t i on Through Futures Trad ing 

In Theorem 2, we assume that ( i ) the p roduce r ' s u t i l i t y 

f u n c t i o n d i s p l a y s constant abso lu te r i s k a v e r s i o n , ( i i ) the cost 

f u n c t i o n i s quadra t i c and ( i i i ) shocks to demand are a d d i t i v e . In 

what f o l l o w s , we show that when any of these c o n d i t i o n s are v i o l a 

t i o n , fu tu res t r a d i n g may inc rease the va r iance of spot p r i c e s , by 

means of three examples. 

Example 1 

In t h i s example, we show the assumption that the p ro 

d u c e r ' s u t i l i t y f u n c t i o n d i s p l a y s constant abso lu te r i s k a v e r s i o n 

i s not inocuous . Let U ( T T ^ ) = In ( T T ^ ) ; = + 1 w i th equal prob-

a b i l i t y ; and C(q) = q . S u b s t i t u t i n g f o r u ' ( « ) , T T ^ , e^, a and b 

i n the f i r s t order c o n d i t i o n to the max imiza t ion problem g iven i n 

equat ion (15) and s i m p l i f y i n g , we get 

(19) J t - 3 p t q t + 2 q 2 - 2 = 0 . 
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T o t a l l y d i f f e r e n t i a t i n g (19) g i v e s , 

dp\ 3p. - 4q. 
(20) = — ^ * 

^ S t - 3 q t 

We a l so know that p > 2q s i nce the marg ina l cos t of p roduc t i on , 
X X 

i s 2q^ . Hence, s u b s t i t u t i n g 2q^. f o r p^ i n the r i g h t s i d e of 

equat ion (20) g i ves us the f o l l o w i n g i n e q u a l i t y : 

d P t 
d q t 

d P t 
I t can be v e r i f i e d that f o r any f i n i t e q^ , - 3 — < 2. For example, 

d£ d q t 
i f P t - 4, q t = 1-775, and = 1.832 < 2 . I f p = 400, q t = 

dp q t 
199.9975, and - — = 1.999975. The supply curve w i th fu tu res t r a d -

q t _ dp 
i n g i s g iven by p = 2q. , i . e . , - 3 — = 2, w i t h f u tu res t r a d i n g . 

X X 0̂.4. 
2 

App ly ing the Lemma, we get the r e s u l t that Var(p^) < Var(p ) . 

Example 2 

Let the cost f u n c t i o n C ( . ) be g iven by, 

q 2 , i f q < 1 
C(q) = {-1 + 2q + | ( q - l T i f q > 1 

Let the per iod u t i l i t y f u n c t i o n of the producer be g iven by: 

u ( i r t ) = E t - 1 ( i r t ) - V a r t - 1 ( i r t ) f 

where, the p r o f i t at date t , T T ^ i s g iven by equat ion (2) when 

there i s no fu tu res t r a d i n g , and by equat ion (4) when fu tu res 

2 
t r a d i n g i s p o s s i b l e . L e t , a = 1 , and the i nve rse demand f u n c t i o n 

e 

be g iven by, 

Pt = n t -1 " 4 ( H + e t ' 
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where, n̂ _̂  i s e i t h e r 1 or 5, w i th equal p r o b a b i l i t y . I t can be 

v e r i f i e d t ha t , 

R e a l i z a t i o n of n̂ _i 

1 .0 5-0 

B(pJ) 0 .8 4-0 

E ( p t ) 0.67 3-9 

Hence, V a r t - 1 ( B t - 1 ( p t ) ) = 2.56 < V a r C E ^ (p*) ) = 2 .60 . Al though 

f u t u res t r a d i n g reduces the average spot p r i c e , the v a r i a b i l i t y of 

the spot p r i c e i n c r e a s e s . When the demand i s on the average low, 

f u tu res t r a d i n g reduces the average spot p r i c e from 0.8 to 0 .67 , 

i . e . , by 0.13 u n i t . However, r i s k reduc t i on through the fu tu res 

market i s not very e f f e c t i v e when the demand i s h i g h . I t reduces 

the average spot p r i c e from 4*0 to 3«9> i . e . , by on ly 0.10 

u n i t s . Th is i s because p h y s i c a l c o n s t r a i n t s on p roduc t ion become 

more impor tan t , at h igher l e v e l s of p r o d u c t i o n . 

Whi le the example i s ra the r a r t i f i c i a l , i t does capture 

the f l a v o r of i n d u s t r i e s i n which there are f a c t o r s of p roduc t ion 

which are f i x e d i n the shor t r u n . A g r i c u l t u r e g i ves a s imple 

example of t h i s s i t u a t i o n . 

Note, however, that the average p r i c e i s s t i l l lower 

w i th fu tu res t r a d i n g than w i thou t . 

Example 3 

Cons ider the economy i n Example 1 . Suppose that the 

demand f u n c t i o n i s g iven by, 
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Pt = 5 " b < U 

where b i s e i t h e r 0.1 or 10 w i th equal p r o b a b i l i t y . The cost 

f u n c t i o n of the producer i s g iven by, 

C ( q t ) = q * . 

I t can be v e r i f i e d that the supply curves of the producer are 

g iven by, 

E t - 1 ( p t } = 4 q t ' a n d E t - 1 ( p t } = 2 V 

Hence, E^Cp^) w i l l be e i t h e r 4-878 or 1 .479, whereas, E^ ^ ( p t ) 

w i l l be e i t h e r 4-762 or 0.833- C l e a r l y the u n c o n d i t i o n a l va r i ance 

of the spot p r i c e w i l l be inc reased wi th the i n t r o d u c t i o n o f 

f u tu res t r a d i n g , a l t hough , the average p r i c e w i l l f a l l J ^ / 

Example 4 

In t h i s example, we cons ide r the case where specu la to r s 

have f o r e s i g h t and the cost of producing the q u a n t i t y at date t 

depends on e a r l i e r p roduc t ion d e c i s i o n s . We a l s o assume that both 

the producer and the specu la to r are r i s k n e u t r a l . At time t - 1 , 

the producer dec ides on the quan t i t y q^ to be produced at date 

t . The cost i ncu r red at date t i s g iven by, 

(19) C ( q t ) = c t = 6 Q q t + 0.5 6 ^ + 0 .5 «2 V ^ t - / 

Equat ion (14) says that the marg ina l cos t of p roduc t i on at date t 

depends on the p roduc t ion q . ^ a t date t - 1. Once a g a i n , a g r i 

c u l t u r e p rov ides a s imple example. I f c e r e a l s are grown time 
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a f t e r t ime, the p r o d u c t i v i t y of the land f a l l s , and the farmer 

w i l l e i t h e r have to leave the land i d l e f o r a per iod of time or 

p lan t some other crop such as legumes which may be l e s s p r o f i t 

a b l e . When there i s no fu tu res t r a d i n g , the producer chooses a 

sequence {q_ .̂} t = 0, so as to maximize, 

where, E^ ( . ) i s the expec ta t ions opera tor cond i t i oned on the 

in fo rma t i on a v a i l a b l e to the producer a t date 0 . The i nve rse 

demand f u n c t i o n i s g iven by, 

(21) p t = u t - otq t , 

where u^ i s known to the specu la to r at date t - 1, but observed by 

the producer on ly a t date t . The E u l e r equat ions f o r the p ro 

d u c e r ' s problem a r e : 

(22) et{pt-60-61qt-62(qt+Yqt_1)} - ^ ^ t - ^ t ^ ^ = °» 

t = 1 , 2 , . . . w i th qQ g iven and the t r a n s v e r s a l i t y c o n d i t i o n i s 

g iven by, 

(23) Lim e T{p T-5 ( )-6 1q T6 2(q Tnq T - 1]} = 0 

Note that p^ and q^ are i n the in fo rma t ion se t of the producer at 

date t - 1. Using standard techniques (see Sargent [1979])» i t 

can be shown that the s o l u t i o n to the E u l e r equat ions which s a t i s 

fy the t r a n s v e r s a l i t y c o n d i t i o n i s , 

( 2 4 ) Vi - - i^r2 W^VWi-Vl* 
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where, 

a + 6 + 6 + 6 ? Y 2 6 1 

(25) - ( X 1 + X 2 ) = — , and X , = ? 

In the above exp ress i ons , both X-| and X 2 are of the same s i gn but 

oppos i te of that o f -y* F ° r s i m p l i c i t y assume that the u^ ' s are 

2 l . i . d . , w i th mean u , and va r iance a • Then, u 

(26) q t + 1 ^ l ^ O ^ V l - f V ) + a c o ^ t a n t 

( 2 7 ) Pt +1 " V i + x ^ lWi ( V i - j -V l + a c o n s t a n t 

Hence, 

(28) V a r ( p t + 1 ) = {1 + ^ } 2 V a r ( u t + 1 ) 

2 2 
a X1 1 

V a r ( u , J 
( X 2 3 Y 6 2 ) 2 ( 1 - X 2 ) t + 1 

Cons ider now the regime w i th fu tu res markets. S ince both the 

producer and the specu la to r are r i s k n e u t r a l , the on ly e q u i l i b r i u m 

w i l l be one i n which the producer i n f e r s u . ^ (a l r eady known to 

the s p e c u l a t o r at date t ) by observ ing the fu tu res p r i c e . The 

e q u i l i b r i u m q u a n t i t y of f u tu res con t rac t s i s i nde te rm ina te , 

f 
Let p^ denote the spot p r i c e at date t w i th f u tu res t r a d i n g , as 

b e f o r e . I t can then be shown t h a t , 

( 2 9 ) P t * < " ' * ( u * * 2 " 5 ° ) * h $ W ? ( V i .rV 
A2PYO2 ^ ^ 

where X = X ^ / X 2 - I t can be v e r i f i e d that a s u f f i c i e n t c o n d i t i o n 

f o r Var(p^) to be l e s s than Var(p ) i s , 
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(30) a > ( 6 1 + 6 2 + 6 2 Y 2 B ) 

Th is c o n d i t i o n i s s a t i s f i e d f o r reasonable cho ice of va lues f o r 

the va r i ous parameters. Equat ion (30) says that the abso lu te 

va lue of the s lope of the demand curve should be l a r g e r than the 

abso lu te va lue of the s lope of the supply cu rve . The i n t u i t i o n 

behind t h i s i s as f o l l o w s . S ince more i n fo rma t i on i s a v a i l a b l e 

w i th fu tu res t r a d i n g , f o r any g iven demand shock u^ , the produc

t i o n q^ i s more v a r i a b l e . Th is r e s u l t s i n h igher v a r i a b i l i t y of 

p^. However, s i nce tomorrow's demand i s known i n advance, the 

need to ad jus t tomorrows p roduc t ion becomes l e s s , and conse

quen t l y , tomorrow's p r i c e becomes l e s s v a r i a b l e . When the demand 

curve i s s teeper than the supply cu rve , the f i r s t e f f e c t domi

na tes . 

4 . Wel fare 

As noted i n the i n t r o d u c t i o n , the ques t i on we would 

i d e a l l y l i k e to address i s whether i n t r o d u c t i o n of f u tu res t r a d i n g 

leads to an improvement i n the w e l f a r e . The r e s u l t s presented i n 

Sec t i on 2 and 3 are u s e f u l i n t h i s regard but g ive on ly p a r t i a l 

answers. That i s , wh i le the mean l e v e l and v o l a t i l i t y of p r i c e s 

are r e l a t e d to w e l f a r e , t h i s correspondence i s i m p e r f e c t . 

The model i n Theorem 1 g ives one example i n which i n t r o 

duc t i on of fu tu res markets do not lead to pareto improvement, as 

the producer i s worse o f f . Th is i s because the producer earns 

zero rent w i th fu tu res t r a d i n g . With constant marg ina l cos t o f 

p roduc t i on he i s i n d i f f e r e n t between producing and not p roduc ing 
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a t a l l when there i s a fu tu res market, whereas, he i s i n d i f f e r e n t 

on ly a t a margin when there i s no fu tu res t r a d i n g . Th is example 

looks ra the r a r t i f i c i a l , s ince we may not expect to f i n d a monop

o l i s t i c producer when marginal cost o f p roduc t ion i s a cons tan t . 

In t h i s s e c t i o n we r e l a x the assumption that there i s on ly one 

producer and permit f ree ent ry i n t o p r o d u c t i o n . 

There are a countable number of r i s k averse p roducers . 

Each producer can produce at most one un i t of an i n d i v i s i b l e 

good. The cost of producing a un i t i s c^ f o r producer i , i = 1, 

2, 3, * f where c^ > c^ f o r i > j . Each producer ac ts as a 

p r i c e t a k e r , and chooses to produce one u n i t i f E{u(p-c^)} = u ( 0 ) , 

where u ( . ) i s the p roducer ' s u t i l i t y f u n c t i o n f o r p r o f i t s and E{.} 

denotes the expec ta t i on ope ra to r . The supply curve i s assumed to 

be downward s l o p i n g wi th p a r a l l e l shocks to demand, as i n Theorem 

1. The mean demand curve which g ives the expected p r i c e as a 

f u n c t i o n of the quan t i t y consumed w i l l be as i n F igure 2. 

S ince the producers face no r i s k when there i s a f u tu res 

market , the supply curve w i th fu tu res t r ad i ng i s j u s t the marg ina l 

cost cu rve . Let p^ and q^ denote the e q u i l i b r i u m expected p r i c e 

and quan t i t y produced wi thout f u tu res market . Let p n and q n 

denote the cor respond ing v a r i a b l e s w i th fu tu res t r a d i n g . When 

there i s no fu tu res t r a d i n g , producer i i s i n d i f f e r e n t between 

producing one u n i t and not producing one un i t at an expected p r i c e 

p i = E{p} = + I T , where TT i s s a t i s f i e s E jp - c^ ) } = u ( 0 ) . The 

r i s k premium TT does not depend on the producer type i , s i nce the 

producers are assumed to have i d e n t i c a l de r i ved u t i l i t y f u n c t i o n 



- 2 5 -

u ( . ) f o r p r o f i t s . Hence, the supply curve w i th fu tu res t r a d i n g 

w i l l be the same as the supply curve wi thout a fu tu res market 

s h i f t e d upward by the r i s k premium T T , as i n F igu re 2. 

I t can be seen that the number o f producers q n w i th 

f u tu res t r a d i n g i s more than the number of producers q^ wi thout 

fu tu res t r a d i n g . The n ' t h producer i s c l e a r l y i n d i f f e r e n t between 

produc ing and not producing and, hence, not a f f e c t e d by the i n t r o 

duc t i on of fu tu res t r a d i n g . On the other hand the N ' th producer 

who was i n d i f f e r e n t to producing and not producing when there was 

no fu tu res market, i s c l e a r l y b e t t e r o f f due to the i n t r o d u c t i o n 

of the fu tu res market. Hence, producers N, N + 1, n - 1 

b e n e f i t due to fu tu res t r a d i n g . What about the o ther producers? 

We answer t h i s ques t ion under the assumption that u ( . ) i s of the 

constant abso lu te r i s k ave rs ion type i n Theorem 3 below. 

Theorem 3 

Assume that a l l the producers are i d e n t i c a l and have 

der i ved p re fe rences f o r p r o f i t s which e x h i b i t constant abso lu te 

r i s k a v e r s i o n . Then a l l the producers are made b e t t e r o f f due to 

the i n t r o d u c t i o n of fu tu res t r a d i n g . 

Proo f 

Each producer i s w i l l i n g to g ive up TT u n i t s to get r i d 

of the u n c e r t a i n t y assoc ia ted w i th the p r i c e . But the mean p r i c e 

d e c l i n e s by l e s s than T T , s i nce the demand curve i s downward s l o p 

i ng and the supply curve i s upward s l o p i n g . Q .E .D . 
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I f p roducers ' p re ferences are not i d e n t i c a l and e x h i b i t 

constant abso lu te r i s k a v e r s i o n , then some producers w i l l be made 

worse o f f . For example, cons ide r the case producers p re fe rences 

e x h i b i t constant r e l a t i v e r i s k a v e r s i o n . S ince abso lu te r i s k 

a v e r s i o n decreases w i th wea l th , the producer w i th the sma l l es t 

cost of p roduc t ion (who earns the g rea tes t p r o f i t ) w i l l be l e s s 

averse to p r i c e u n c e r t a i n t y than the producer w i th r e l a t i v e l y 

h ighe r p roduc t ion c o s t , at the e q u i l i b r i u m p roduc t ion l e v e l . I t 

i s the re fo re p o s s i b l e that some sow cost producers may be made 

worse o f f even though ( P j p P n ) < i f the supply curve i s s u f f i 

c i e n t l y s teep . 

6. Conc lus ions 

We examined the e f f e c t of i n t r o d u c i n g t r a d i n g i n f u tu res 

con t rac t s on spot p r i c e s of nonstorab le commodit ies. We showed 

t h a t , even i n the case of a s imple economy where the good i s 

p e r i s h a b l e and there i s no unce r t a i n t y assoc ia ted wi th the produc

t i o n techno logy , t r ad i ng i n fu tu res con t rac t s can i nc rease the 

v o l a t i l i t y of spot p r i c e s . We ob ta in a set of s u f f i c i e n t c o n d i 

t i o n s f o r f u tu res t r ad ing to reduce spot p r i c e v a r i a n c e . We show 

by means of examples that when these c o n d i t i o n s are not met, 

opening of fu tu res markets can lead to i nc reased v o l a t i l i t y of 

spot p r i c e s . 

The r e s u l t s we ob ta in are more genera l a long some dimen

s ions than the ones known i n the l i t e r a t u r e . We do not make any 

assumptions regard ing the nature of the p r o b a b i l i t y d i s t r i b u t i o n 

of p r i c e s , p re ferences of p roducers , except that they be r i s k 
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ave rse . We, however, assume that specu la to r s are r i s k n e u t r a l . 

Th is assumption s i m p l i f i e s that a n a l y s i s and enables us to use 

more i n t u i t i v e geometr ic methods i n p rov ing the r e s u l t s . S ince 

one of the pr imary func t i ons of fu tu res markets i s to prov ide an 

o u t l e t f o r producers to purchase i n s u r a n c e , i t i s n a t u r a l to 

assume that specu la to rs are l e s s r i s k averse than the p roducers . 

R i s k n e u t r a l i t y on the par t of the specu la to r s i s j u s t the extreme 

v e r s i o n of t h i s assumpt ion. 

The fundamental economic i ssue to be addressed i s that 

of the we l fa re i m p l i c a t i o n s of t r ad ing i n f u tu res markets . We 

show that the connect ion between we l fa re and spot p r i c e v o l a t i l i t y 

i s ra the r tenuous. Even i n the case where fu tu res t r a d i n g leads 

to a reduc t i on i n the v o l a t i l i t y of spot p r i c e s , some agents can 

be made worse o f f . We need ra the r s t rong r e s t r i c t i o n s on the 

pre ferences of producers to ensure that a l l agents are b e t t e r o f f 

due to t r ad i ng i n fu tu res markets. 
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Footnotes 

1/ 

—/in our case the fu tu res and the forward c o n t r a c t s are 

i d e n t i c a l . 

2/Vote the s i m i l a r i t y between t h i s example and that 

presented i n Hart and Kreps [1984]• 
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