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C o s t l y In fo rmat ion and the Stock Market 

by John Bryant 

In a recent a r t i c l e , Sanford Grossman [4, p. 94] s t a t e s , " I t i s c l e a r 

t ha t i f i n f o rma t i on i s c o s t l y , then no compe t i t i ve e q u i l i b r i u m e x i s t s which 

r e v e a l s i n fo rma t i on . . . . I t i s very impor tant to note t ha t each t rade r 

assumes tha t the e q u i l i b r i u m p r i c e random v a r i a b l e w i l l not be a f f e c t e d by h i s 

d e c i s i o n to buy i n fo rma t i on . . . . " 

The seeming paradox can be desc r i bed as f o l l o w s . I f t r ade rs gather 

c o s t l y i n f o r m a t i o n , then the s tock market r e f l e c t s tha t i n f o r m a t i o n , and the re i s 

no re tu rn to be made on the i n f o r m a t i o n . I f t r a d e r s do not gather i n f o r m a t i o n , 

then the s tock market does not r evea l the i n f o r m a t i o n , and there may be a p r o f i t 

to be made i n ga the r i ng i n f o r m a t i o n . The re fo re , there may be no Nash e q u i l i b ­

r ium. Th is seems to imply tha t c o s t l y i n f o r m a t i o n i n v o l v e s the wel l -known 

problem o f an everywhere-decreas ing marg ina l cos t techno logy : marg ina l cos t 

p r i c i n g does not recoup c o s t s . Ga the r ing i n f o rma t i on i s c o s t l y , but u s i n g i t i s 

no t . Th is f u r t h e r i m p l i e s tha t c o s t l y i n f o r m a t i o n p rov ides the s tock market w i t h 

a severe p r i c i n g problem. 

However, i n read ing Grossman's s ta tement , i t i s unc lea r whether c o s t l y 

i n fo rma t i on i m p l i e s a problem f o r the s tock market or f o r the e q u i l i b r i u m concept 

used. We contend, i n t h i s no te , tha t the problem l i e s w i t h the e q u i l i b r i u m 

concept , or more a c c u r a t e l y , i n the d e s c r i p t i o n o f the s t r a t e g y space . The 

r e l e v a n t s o l u t i o n concept i s , i ndeed, Nash e q u i l i b r i u m . But the t rade r shou ld 

not take the p r i c e vec to r as g i v e n , but r a t h e r the s t r a t e g i e s of the o ther 

t r a d e r s , t ha t i s to say , the s t r a t e g y of the auct ioneer .—' ' Th i s i s argued i n the 

contex t o f a s i m p l e , coherent , genera l e q u i l i b r i u m model . To peek ahead, the 

— Th is i s analogous to the r e s u l t t ha t there i s no pure s t r a t e g y Nash 
e q u i l i b r i u m f o r p r i c e s e t t i n g compe t i t i ve f i r m s . See Bryant [2 ] . 
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reason tha t the dec reas ing marg ina l cos t problem does not a r i s e i s tha t i n d i v i d ­

ua l s do not c o l l e c t c o s t l y i n fo rma t i on f o r the purpose o f i n v e s t i n g i n the s tock 

market. Uninformed t raders are a Nash e q u i l i b r i u m . 

The Model 

Now we tu rn to our s imple model. I t d i f f e r s from s tandard models o f 

the F inance l i t e r a t u r e i n be ing a coherent genera l e q u i l i b r i u m model . 

There are a continuum of i n d i v i d u a l s indexed by xe[0,1] . They l i v e two 

p e r i o d s . Each i n d i v i d u a l i s equa l l y endowed w i th l e i s u r e , L (x ) = L, i n h i s f i r s t 

pe r iod o f l i f e . They are endowed w i th no th ing i n t h e i r second pe r i od o f l i f e . 

There e x i s t s , f o r each i n d i v i d u a l , a technology f o r t rans fo rm ing work t h i s p e r i o d 

i n t o the s i n g l e t r a n s f e r a b l e consumption good next p e r i o d . These t echno log ies 

work as f o l l o w s . With p r o b a b i l i t y . 5 , the i n d i v i d u a l ge ts two u n i t s o f goods f o r 

each u n i t o f work; and w i t h p r o b a b i l i t y . 5 , the i n d i v i d u a l ge ts one u n i t . These 

i n d i v i d u a l drawings are independent . Each i n d i v i d u a l can a l s o t rans fo rm l e i s u r e 

i n t o the consumption good i n her f i r s t pe r i od o n e - f o r - o n e . The i n d i v i d u a l ' s 

u t i l i t y i s a f u n c t i o n o f her consumption o f the consumption good i n her two 

pe r i ods o f l i f e . A l l i n d i v i d u a l s have the same u t i l i t y f u n c t i o n , and i t i s 

s t r i c t l y concave, d i f f e r e n t i a b l e , and a d d i t i v e l y s e p a r a b l e . 

U ( C 1 ( x ) , C 2 ( x ) ) = U ^ C ^ x ) ) + U 2 ( C 2 ( x ) ) 

where C^Cx) , C 2 ( x ) are f i r s t - and second-per iod consumption o f the i n d i v i d u a l . 

Moreover, U ' (0 ) = U£(0) = °°. Hencefor th , we w i l l dea l w i th the r e p r e s e n t a t i v e 

i n d i v i d u a l and drop the index x . 

Now l e t us add the s tock market. The r i s k of i n d i v i d u a l t echno log ies 

can be p e r f e c t l y d i v e r s i f i e d a g a i n s t . Cla ims aga ins t i n d i v i d u a l t echno log ies 

are c o s t l e s s l y bought and s o l d us ing the f i r s t - p e r i o d consumption good i n 

exchange, and each i n d i v i d u a l ends up w i th the sa fe p o r t f o l i o . The market i s run 

by an auc t i oneer who s e t t l e s on the p r i c e s a t which supply and demand are equated 
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f o r each x . I t i s t h i s s t ra tegy of e l i m i n a t i n g nonzero excess demand which the 

i n d i v i d u a l takes as g i v e n , not a p a r t i c u l a r p r i c e d e c i s i o n o f the a u c t i o n e e r . 

Le t W be the i n d i v i d u a l ' s amount o f work, S h i s ho l d i ng o f the sa fe 

p o r t f o l i o , and P the goods p r i c e o f the s a f e p o r t f o l i o . The p r i c e o f the s a f e 

p o r t f o l i o i s , o f cou rse , the p r i c e o f c l a ims on i n d i v i d u a l t e c h n o l o g i e s . The 

i n d i v i d u a l ' s problem can be w r i t t e n : 

Max I M C . ) + U . (C- ) 
W,S 1 1 d * 

s . t . C 1 = L - W + P(W-S) 

C 2 = 1.5 S 

w i t h e q u i l i b r i u m c o n d i t i o n W = S . I t f o l l o w s tha t P = 1. 

Now suppose tha t a f t e r the s tock market opens, i n d i v i d u a l s l e a r n the 

outcome o f t h e i r own techno logy . They w i l l choose to buy t h e i r p o r t f o l i o before 

they l e a r n t h i s so they can d i v e r s i f y . As soon as i n d i v i d u a l s d i s c o v e r t h e i r 

outcome, they e i t h e r t r y to buy the c l a i m s on t h e i r own techno logy , or to s e l l 

them s h o r t . The market c l e a r i n g p r i c e f o r a technology i s then P(x) = 4/3 i f the 

technology i s good, or P(x) = 2/3 i f i t i s bad. Moreover, no t rades take p l a c e . 

To see t h i s i n another l i g h t , suppose, f o r the moment, tha t there i s no a u c t i o n e e r . 

I t i s c l e a r from the symmetry of the problem tha t a core s o l u t i o n i m p l i e s t ha t 

economy can be d i v i d e d i n t o two groups c o n t a i n i n g e q u a l l y w e l l - o f f peop le—those 

l e a r n i n g o f a good techno logy , and those l e a r n i n g of a bad one. But these groups 

must be e q u a l l y w e l l o f f , t oo , because no t rade i s a lways an o p t i o n . We conc lude 

tha t the outcome i s no t rade f o l l o w i n g the d i s c l o s u r e of the i n f o r m a t i o n . Does 

the market r e f l e c t the i n fo rma t i on? As i n p r a c t i c e , p r i c e s are on ly r e g i s t e r e d 

when a t rade o c c u r s , i t seems a reasonab le i n t e r p r e t a t i o n tha t p r i c e s do not 

r e f l e c t the i n f o r m a t i o n . 
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N a t u r a l l y , i f f ree i n fo rma t i on i s not r e f l e c t e d i n the s tock market 

p r i c e s , c o s t l y i n f o rma t i on i s not e i t h e r . C l e a r l y , then, c o s t l y i n f o rma t i on i s 

not ga the red , f o r i f f r ee i n fo rma t ion i s not e x p l o i t a b l e , n e i t h e r i s c o s t l y 

i n f o r m a t i o n . Suppose a dev ian t i n d i v i d u a l does gather i n f o r m a t i o n . As he i s the 

on l y person d e s i r i n g to t r a d e , h i s supply or demand i s market excess supply o r 

demand. H is i n f o rma t i on i s r e v e a l e d , and no t rades take p l a c e . He ge ts no 

r e t u r n on h i s i n c u r r e d c o s t . No one wants to t rade w i t h an informed pe rson , and 

on ly the informed want to t r ade . 

But ours i s the l i m i t i n g v e r s i o n o f a " t h i n " market , no t rades a t a l l . 

We now make the market " t h i c k , " and show how t h i s i n f l u e n c e s our r e s u l t s . To 

look ahead, i n t h i s c i rcumstance p r i c e s r e f l e c t f r ee i n f o r m a t i o n , but not c o s t l y 

i n fo rma t i on which i s s t i l l not ga thered . 

F i r s t , l e t us generate a " t h i c k " s tock market . Suppose a f t e r 

i n d i v i d u a l s make t h e i r work d e c i s i o n s and buy t h e i r p o r t f o l i o s of s t o c k s , a * 100 

2/ 

percent of them l e a r n they are go ing to d ie between per iods.— Th is knowledge 

comes on ly to the a f f e c t e d i n d i v i d u a l , and i s not v e r i f i a b l e . The " e a r l y d i e r s ' " 

u t i l i t y f u n c t i o n becomes U^(C^) . They s e l l t h e i r p o r t f o l i o of s t ocks f o r goods 

to hea l thy i n d i v i d u a l s . Let P* be the p r i c e tha t the " e a r l y d i e r s " get f o r t h e i r 

p o r t f o l i o , and S ' be the purchase of a d d i t i o n a l s tock by the hea l thy i n d i v i d u a l s . 

The i n d i v i d u a l ' s problem now can be w r i t t e n 

max {(1-a)[max[U (L-W+P(W-S)-P*S')+U [1 .5(S+S') ] ] 
W,S S ' 

+ aU 1[L-W+P(W-S)+P'S] } 

w i t h e q u i l i b r i u m c o n d i t i o n W = S = i l ^ i s * . I t i s e a s i l y seen tha t t h i s i m p l i e s 

P = P ' = 1 . The " e a r l y d i e r s " make n e i t h e r c a p i t a l ga i n nor l o s s . Because be ing 

— Th is dev ice was i n t roduced i n Bryant [3]. 
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an e a r l y d i e r i s not v e r i f i a b l e , the market cannot share the r i s k of being an 

" e a r l y d i e r , " however.—'' 

Now l e t us suppose t h a t , once a g a i n , i n d i v i d u a l s l e a r n the outcome of 

t h e i r own techno logy , and a t the same time tha t they l e a r n whether or not they 

w i l l d i e e a r l y . Once a g a i n , the market c l e a r i n g p r i c e s s e t t l e d on by the 

auc t i oneer r e v e a l the i n f o r m a t i o n . The s a l e s by the " e a r l y d i e r s " are known 

beforehand, and there i s an equal demand f o r t h e i r d i v e r s i f i e d p o r t f o l i o s . Only 

t h e i r i d e n t i t y i s not known. The i n f o r m a t i o n a lone impacts on p r i c e s . The e a r l y 

d i e r s are no b e t t e r or worse o f f because o f the i n f o r m a t i o n , as they ho ld 

d i v e r s i f i e d p o r t f o l i o s . However, as the e a r l y d i e r s en te r s a l e s i n a l l s t o c k s , 

the observed p r i c e s do r e f l e c t the i n f o r m a t i o n . Moreover, i f i n fo rma t i on i s 

c o s t l y , i t i s not c o l l e c t e d , as any informed dev ian t impacts p r i c e comp le te l y . 

The re fo re , c o s t l y i n f o rma t i on i s not r e f l e c t e d i n observed p r i c e s . 

Now l e t us suppose tha t the market does not ac t as i f there i s an 

a u c t i o n e e r , and c o s t l y i n f o rma t i on i s a v a i l a b l e . I r r e v e r s i b l e s a l e s are made 

before s u p p l i e s and demand are equated (no r e c o n t r a c t i n g ) . Then one can w e l l 

suppose t h a t , depending on the queueing o f o r d e r s , the informed can buy and s e l l 

a t unchanged p r i c e s u n t i l the normal va lue o f " e a r l y d i e r s " t r a n s a c t i o n s are met. 

Then p r i c e s change to r e f l e c t the i n f o r m a t i o n . The informed make some p r o f i t , 

and the e a r l y d i e r s take some c a p i t a l l o s s . F u r t h e r , one cou ld suppose tha t the 

number o f i n fo rma t i on ga the re rs would r i s e u n t i l the va lue of the c a p i t a l ga i n 

from in fo rma t i on j u s t equa ls the cos t o f i n f o r m a t i o n . 

The s u p p o s i t i o n s o f the p rev ious paragraph are wrong, however. 

P r e v i o u s l y , i n the " t h i n " market , we argued tha t a group o f i n d i v i d u a l s cou ld 

— Th is r e q u i r e s tha t e a r l y death i s not v e r i f i a b l e before second-
pe r i od consumpt ion. Otherwise a l i a r cou ld be p e n a l i z e d i n second-pe r iod 
consumpt ion. 
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guarantee i t s e l f no c a p i t a l l o s s e s by r e f u s i n g to t rade when i n f o rma t i on became 

a v a i l a b l e . Th is i s not p o s s i b l e f o r the " e a r l y d i e r s , " however, they must t r a d e . 

N e v e r t h e l e s s , there s t i l l i s a s t r a t e g y which the uninformed " e a r l y d i e r s " can 

use to p r o t e c t themse lves . They ho ld a d i v e r s i f i e d p o r t f o l i o o f s t o c k s . Rather 

than s e l l i n g the s tocks i n d i v i d u a l l y , they can re fuse to d i s b u n d l e , and j u s t s e l l 
11/ 

shares o f t h i s p o r t f o l i o . — I f they do s o , the p o r t f o l i o s s e l l a t unchanged 

p r i c e s , and i n f o rma t i on ga there rs cannot use t h e i r i n f o r m a t i o n . The re fo re , the 

i n fo rma t i on i s not c o l l e c t e d . 

We conclude tha t c o s t l y i n f o rma t i on i s not ga the red . In the model , the 

i n fo rma t i on has no s o c i a l v a l u e . The market does no t , t hen , produce the d i s t o r ­

t i o n o f resources wasted on the ga the r i ng o f s o c i a l l y u s e l e s s i n f o r m a t i o n . But 

what about u s e f u l i n fo rma t ion? There appears to be no reason tha t u s e f u l i n f o r ­

mation cannot be s o l d to those needing i t l i k e any other inpu t to the p roduc t ion 

p r o c e s s . There i s no reason why such i n f o rma t i on shou ld be t r ansm i t t ed v i a the 

s tock market . 

— Are these demand depos i t s? See Bryant [3]• 
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