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1. I n t r o d u c t i o n 

A g r e a t d e a l has been w r i t t e n abou t f i n a n c i a l i n t e r m e d i a r i e s 

and t h e r e i s g e n e r a l ag reement t h a t t h e s e f i r m s a r e somehow i m p o r t a n t . 

They a c c o u n t f o r abou t 10 p e r c e n t o f measured GNP i n d e v e l o p e d e c o n o m i e s , 

and l i k e l y p l a y an i m p o r t a n t r o l e i n t h e t r a n s m i s s i o n o f monetary p o l 

i c y . I n t h e A r r o w - D e b r e u p a r a d i g m , however , t h e e x i s t e n c e o f f i n a n c i a l 

i n t e r m e d i a r i e s i s a p a r a d o x . W i th p r i c e t a k i n g by a l l a g e n t s , no f r i c 

t i o n s and no p r i v a t e i n f o r m a t i o n , i n t e r m e d i a r i e s need no t e x i s t s i n c e 

t h e y can do n o t h i n g b e t t e r o r more t h a n i n d i v i d u a l a g e n t s can do f o r 

t h e m s e l v e s (Fama 1980). As a r e s u l t , s e r i o u s a n a l y s i s o f i n t e r m e d i 

a r i e s has been h i n d e r e d by t h e l a c k o f a c o n v i n c i n g g e n e r a l e q u i l i b r i u m 

t h e o r y t h a t g i v e s r i s e t o t r a d i n g f r i c t i o n s . 

I n t h e l a s t s e v e r a l y e a r s , a few a u t h o r s have e x p l o i t e d r e c e n t 

a d v a n c e s i n i n f o r m a t i o n e c o n o m i c s , a p p l y i n g them t o the s tudy o f f i n a n 

c i a l i n t e r m e d i a t i o n . ( F o r e x a m p l e , Townsend [1978, 1983] , Diamond a n d 

D y b v i g [1983] S m i t h [1983]). Our p a p e r i s i n t h i s s p i r i t . We assume a 

s i m p l e economy i n w h i c h i n f o r m a t i o n abou t r e a l i n v e s t m e n t o p p o r t u n i t i e s 

( c a l l e d p r o j e c t s ) i s p r i v a t e . A fo rm o f f i n a n c i a l i n t e r m e d i a r y i s shown 

t o e n d o g e n o u s l y emerge i n t h i s e n v i r o n m e n t and t o p e r f o r m an i m p o r t a n t 

f u n c t i o n no t pe r fo rmed by s e c u r i t i e s m a r k e t s ; t h a t i s , i t p e r m i t s t h e 

e f f i c i e n t p r o d u c t i o n and u s e o f i n f o r m a t i o n abou t p r o j e c t s . In t h i s 

economy, a g e n t s fo rm c o a l i t i o n s t h a t r esemb le f i n a n c i a l i n t e r m e d i a r y 

f i r m s , s i m p l y because i t i s i n t h e i r own i n t e r e s t t o do s o . M o r e o v e r , 

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

l i k e t h o s e o b s e r v e d i n v i r t u a l l y a l l r e a l - w o r l d i n t e r m e d i a r i e s . I t i s 

d e f i n i t i o n a l t h a t t hey bo r row f rom one s u b s e t o f a g e n t s i n t he economy 

and l e n d t o a n o t h e r . More s p e c i f i c a l l y , h o w e v e r , ou r i n t e r m e d i a r y -

c o a l i t i o n s e x h i b i t t he f o l l o w i n g c h a r a c t e r i s t i c s . — ^ 
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i . They p roduce c o s t l y i n f o r m a t i o n on t h e a t t r i b u t e s o f w o u l d -
b e b o r r o w e r s , w h i c h i s t h e n used t o a l l o c a t e l o a n s . 

i i . They i s s u e t h e i r own s e c u r i t i e s w h i c h have d i f f e r e n t s t a t e 
c o n t i n g e n t p a y o f f s t h a n c l a i m s i s s u e d by u l t i m a t e b o r 
r o w e r s . 

i i i . They bo r row f rom and l e n d t o a l a r g e number o f a g e n t s . To 
t h e e x t e n t t h a t numbers measure d i v e r s i f i c a t i o n , t h e y a r e 
h i g h l y d i v e r s i f i e d on b o t h s i d e s o f t h e i r b a l a n c e s h e e t s . 

A l l o f t h e s e c h a r a c t e r i s t i c s p r o v e t o be i m p o r t a n t i n s u p p o r t i n g an e q u i 

l i b r i u m a l l o c a t i o n w i t h i n t e r m e d i a r y - c o a l i t i o n s . I t i s p a r t i c u l a r l y 

i n t e r e s t i n g t h a t a s s e t s and l i a b i l i t i e s must b e d i v e r s i f i e d , even t h o u g h 

we assume a l l agen t s a r e r i s k - n e u t r a l . 

The a n a l y s i s h a s some a d d i t i o n a l f e a t u r e s t h a t may be o f i n t e r 

e s t , beyond t h o s e r e s u l t s p e r t a i n i n g t o f i n a n c i a l i n t e r m e d i a t i o n . U n l i k e 

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

tween c l a s s e s o f a g e n t s t o a c h i e v e P a r e t o o p t i m a l a l l o c a t i o n s . T h i s i s 

t r u e i n our economies even i n t h e l i m i t i n g c a s e i n w h i c h a l l i n f o r m a t i o n 

i s p u b l i c . O b v i o u s l y , we s t r u c t u r e d such e n v i r o n m e n t s because we needed 

t r a d e i n a model u s e d t o i n v e s t i g a t e b o r r o w i n g and l e n d i n g d e c i s i o n s . 

However , t h i s c l a s s o f p r i v a t e i n f o r m a t i o n economy migh t a l s o p rove u s e 

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

g a i n s f rom t r a d e . 

I n a d d i t i o n , we assumed a p r o d u c t i o n t e c h n o l o g y t h a t i s c o s t -

l e s s l y and d i r e c t l y a v a i l a b l e t o any agen t o r g roup o f a g e n t s . T h i s i s 

i n c o n t r a s t t o t he s t a n d a r d g e n e r a l e q u i l i b r i u m app roach o f a s s u m i n g a 

s e t o f t e c h n o l o g i e s w h i c h a r e c a l l e d " f i r m s , " and some d i s t r i b u t i o n o f 

o w n e r s h i p o f p r o f i t s r e s u l t i n g f rom o p e r a t i o n s o f t h e s e t e c h n o l o g i e s . 

The e q u i l i b r i u m concep t employed h e r e i s r e l a t e d t o t h a t o f t h e c o r e . 

T h e r e a r e , however , two i m p o r t a n t d i f f e r e n c e s n e c e s s i t a t e d by p r i v a t e 
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i n f o r m a t i o n c o n s i d e r a t i o n s . F i r s t , we assume t h a t c o a l i t i o n s have a c c e s s 

t o a c o n t r a c t i n g t e c h n o l o g y w h i c h can p r e c l u d e subsequen t r e c o n t r a c t -

i n g . S e c o n d , we assume t h a t a g e n t s canno t be e x c l u d e d f rom c o a l i t i o n s 

based upon p r i v a t e i n f o r m a t i o n o f t h e i r t y p e s . F o r our e c o n o m i e s , c o r e 

e q u i l i b r i u m a l l o c a t i o n s e x i s t and a r e e s s e n t i a l l y u n i q u e . L i k e l a r g e 

p u r e exchange e c o n o m i c s , t h e d i s t r i b u t i o n s o f t he g a i n s f rom t r a d e depend 

upon t h e r e l a t i v e numbers o f d i f f e r e n t agen t t y p e s . 

Summary and O v e r v i e w o f What F o l l o w s 

B r i e f l y , t he r e s t o f t h e p a p e r p r o c e e d s as f o l l o w s . S e c t i o n 2 

s p e c i f i e s a t w o - p e r i o d p r i v a t e i n f o r m a t i o n economy. S e c t i o n 3 i n v e s t i 

g a t e s e q u i l i b r i u m a l l o c a t i o n s f o r t h i s economy, assuming t h a t no agen t i s 

endowed w i t h p r i v a t e i n f o r m a t i o n , bu t any agent may pay t o o b t a i n i t . 

T h r e e c a s e s a r e c o n s i d e r e d . I t i s f i r s t shown t h a t when a l l a g e n t s a r e 

p a t h o l o g i c a l l y h o n e s t , an e f f i c i e n t a l l o c a t i o n i s one w h i c h p r o v i d e s t h e 

same ex a n t e c o n s u m p t i o n t o e v e r y o n e . T h i s a l l o c a t i o n i s s u p p o r t e d by a 

s e c u r i t i e s m a r k e t , and t h e r e i s no need f o r i n t e r m e d i a t i o n . T h i s i s j u s t 

one o f a number o f a r r a n g e m e n t s , however , t h a t wou ld work e q u a l l y w e l l . 

S e c o n d , we show t h a t i f t h e a s s u m p t i o n o f p a t h o l o g i c a l h o n e s t y i s 

d r o p p e d , t h e s e c u r i t i e s market f a i l s . I t f a i l s i n t h e sense t h a t , even 

though t he p r o d u c t i o n o f i n v e s t m e n t i n f o r m a t i o n wou ld i n c r e a s e a g g r e g a t e 

c o n s u m p t i o n , no agent w i l l p roduce i t u n i l a t e r a l l y . What i s r e q u i r e d i s 

an a r rangement t h a t r e s e m b l e s a f i n a n c i a l i n t e r m e d i a r y . 

The t h i r d c a s e c o n s i d e r e d i s one such a r r a n g e m e n t : a c o a l i t i o n 

o f n a g e n t s who s p e c i f y r u l e s f o r g roup i n v e s t m e n t , e v a l u a t i o n , and c o n 

s u m p t i o n ou tcomes . I t i s shown t h a t i f n i s s u f f i c i e n t l y l a r g e t h e s e 

r u l e s a r e f e a s i b l e . The a r rangemen t s u p p o r t s t h e o p t i m a l a l l o c a t i o n f o r 

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

must t h e r e f o r e be o p t i m a l i n t h e p r e s e n c e o f m o r a l h a z a r d . 
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I n S e c t i o n h, we i n t r o d u c e t h e p o s s i b i l i t y o f a d v e r s e s e l e c t i o n 

by a s s u m i n g t h a t each agent i s endowed w i t h p r i v a t e i n f o r m a t i o n . As 

b e f o r e , a l l a g e n t s can a l s o p roduce p r i v a t e i n f o r m a t i o n i f t h e y s o 

c h o o s e . T h e n , we examine t he same t h r e e c a s e s c o n s i d e r e d i n S e c t i o n 3« 

F i r s t i s t h e s i m p l e s t c a s e , p a t h o l o g i c a l h o n e s t y on t h e p a r t o f a l l 

a g e n t s . N e x t , we c h a r a c t e r i z e an e q u i l i b r i u m f o r t h i s economy a s s u m i n g 

t h a t a g e n t s a r e w i l l i n g t o l i e , bu t t h a t l e g a l r e s t r i c t i o n s p r o h i b i t t h e 

f o r m a t i o n o f i n t e r m e d i a r y - c o a l i t i o n s . T h i s i s done t o s h a r p l y c o n t r a s t a 

w o r l d w i t h , and w i t h o u t , f i n a n c i a l i n t e r m e d i a r i e s . An e q u i l i b r i u m a l l o 

c a t i o n i s d e f i n e d and s u p p o r t e d w i t h a s e c u r i t i e s m a r k e t . In t h i s e q u i 

l i b r i u m as i n t h e p r e v i o u s o n e , w i t h o u t i n t e r m e d i a r i e s t h e r e i s no way t o 

r e a l i z e a r e t u r n on p r i v a t e i n f o r m a t i o n and none i s p r o d u c e d . 

The t h i r d c a s e i s p r e s e n t e d i n S e c t i o n 5, where we d r o p t h e 

l e g a l r e s t r i c t i o n s on t he f o r m a t i o n o f i n t e r m e d i a r y - c o a l i t i o n s . I t i s 

shown t h a t under c e r t a i n c o n d i t i o n s t h e s e o r g a n i z a t i o n s w i l l e n d o g e n o u s l y 

emerge , and i n f o r m a t i o n w i l l be p r o d u c e d . ( L a t e r , i n S e c t i o n 6, a numer

i c a l example i s p r o v i d e d s h o w i n g t h a t t h e s e t o f economies f o r w h i c h 

t h e s e c o n d i t i o n s h o l d i s nonempty. ) The e q u i l i b r i u m i n s t i t u t i o n a l a r 

rangement i s more c o m p l i c a t e d t h a n t h e p r e v i o u s o n e , bu t a s b e f o r e i n t e r 

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

c o m p e n s a t i o n s i n an i n c e n t i v e c o m p a t i b l e manner . F i n a l l y , i t i s shown 

t h a t an ar rangement w i t h an i n d u s t r y o f c o m p e t i n g i n t e r m e d i a r y - c o a l i t i o n s 

s u p p o r t s an e q u i l i b r i u m a l l o c a t i o n t h a t i s un i que and P a r e t o o p t i m a l . 

S e c t i o n 7 d i s c u s s e s p o s s i b l e e x t e n s i o n s and c o n c l u d e s t he p a p e r . 



2 . The Economy 

The re i s a c o u n t a b l e i n f i n i t y o f agen t s t h a t l i v e two p e r i 

o d s . They a r e endowed w i t h one u n i t o f t i m e i n t h e i n i t i a l p e r i o d and an 

i n v e s t m e n t p r o j e c t o f e i t h e r a good t y p e i = g o r a bad t y p e i = b. 

U s i n g t h e i r endowment o f t i m e t h e y can i n t h e f i r s t p e r i o d e i t h e r p r o d u c e 

one u n i t o f t he i n v e s t m e n t good o r e v a l u a t e a p r o j e c t . A g e n t s ' p r e f e r 

ences a r e o r d e r e d by e x p e c t e d c o n s u m p t i o n i n t h e s e c o n d and f i n a l p e r i 

o d . T h u s , 

E{c} 

o r d e r s t h e d i s t r i b u t i o n o f consump t i ons where E{ } i s t he e x p e c t a t i o n 

o p e r a t o r . Consumpt ion i s n e c e s s a r i l y n o n n e g a t i v e , an a s s u m p t i o n w h i c h 

p l a y s an i m p o r t a n t r o l e i n t h e a n a l y s i s . 

The r a t e o f r e t u r n p e r u n i t o f i n v e s t m e n t i n a p r o j e c t i s e i 

t h e r r = b o r r = g where g > b f o r i n v e s t m e n t s x i n t h e range 0 < x 

< x« Here x i s t h e maximum i n v e s t m e n t i n a p r o j e c t , and i t i s assumed 

t h a t x i s l a r g e r e l a t i v e t o an i n d i v i d u a l ' s one u n i t endowment o f t h e i n 

ves tmen t g o o d . I f a p r o j e c t i s e v a l u a t e d , a s i g n a l e = b o r e = g i s 

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

m a t i o n about t he r a t e o f r e t u r n on t h e p r o j e c t , wh i ch may be b e t t e r o r 

worse t h a n t h e i n f o r m a t i o n p r o v i d e d by p r o j e c t t y p e . T h i s c o n c e p t w i l l 

now be made p r e c i s e . 

P r o j e c t , o r a g e n t , t y p e s ( i , e , r ) a r e i d e n t i c a l and i n d e p e n d e n t 

draws w i t h i r ( i , e , r ) d e n o t i n g t h e p r o b a b i l i t y o f t y p e ( i , e , r ) e 

{ g , b } x { g , b } x { g , b } . The re b e i n g a c o u n t a b l e i n f i n i t y o f a g e n t s , t h r o u g h 

ou t t h i s a n a l y s i s we c o n s i d e r t h e f r a c t i o n s o f t h e v a r i o u s t y p e s w h i c h 

a r e j u s t t he i r ( i , e , r ) and w r i t e r e s o u r c e c o n s t r a i n t s i n p e r c a p i t a 



- 6 -

t e r m s . F o r a r i g o r o u s j u s t i f i c a t i o n o f t h i s p r o c e d u r e s e e Green [ f o r t h 

coming] . 

A g e n t s i n t h i s economy know t h e i r own t y p e i = g o r b a n d , o f 

c o u r s e , t h e p r o b a b i l i t i e s i r ( i , e , r ) . They do no t have t h e o p p o r t u n i t y t o 

e n t e r i n t o c o n t r a c t s p r i o r t o o b s e r v i n g t h e i r i . T h r o u g h o u t , e x p e c t a 

t i o n s a r e w i t h r e s p e c t t o t h e p r o b a b i l i t y d i s t r i b u t i o n d e f i n e d by t h e 

i r ( i , e , r ) . I f a p r o j e c t i s e v a l u a t e d , t h e n t h e e v a l u a t o r ' s p r i v a t e i n f o r 

mat ion abou t t h e p r o j e c t i s e e { g , b } . That he e v a l u a t e d , h o w e v e r , i s 

p u b l i c k n o w l e d g e . I f a p r o j e c t i s funded t h i s i s p u b l i c k n o w l e d g e , and 

t h e r e t u r n r on t h e p r o j e c t i s p u b l i c l y o b s e r v e d i n t h e s e c o n d p e r i o d . 

A l s o , p u b l i c l y o b s e r v e d i n t h e s e c o n d p e r i o d a r e a l l a g e n t s ' c o n s u m p t i o n 

o u t c o m e s . 

I t i s f u r t h e r assumed t h a t i = g a n d / o r e = g s i g n a l s t h a t t h e 

r e t u r n on t h e p r o j e c t w i l l b e h i g h , o r t h a t r = g . That i s , 

i r { r=g | i=g} > i r { r=g| i=b} 

and 

ir{r=g|e=g} > i r { r=g |e=b} . 

F i n a l l y , a l l t he i r ( i , e , r ) a r e s t r i c t l y p o s i t i v e so s i g n a l s a r e i m p e r f e c t 

and i t i s i m p o s s i b l e t o deduce i g i v e n t h e e v a l u a t i o n e and t h e r e t u r n r . 

F i g u r e 1 be low i n d i c a t e s t h e t i m i n g o f v a r i o u s e v e n t s and a c 

t i o n s d u r i n g t h e two p e r i o d s . 

F i g u r e 1 

P e r i o d 1 

- A l l agen t s know whe the r t h e i r p r o j e c t i s o f t y p e i = g o r i = b , 
p r i o r t o any c o n t r a c t i n g o p p o r t u n i t i e s . 

- A g e n t s can e n t e r i n t o c o n t r a c t s . 
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- A g e n t s can e v a l u a t e . 

- I n v e s t m e n t s a r e made. 

P e r i o d 2 

- P r o j e c t s r e t u r n s a r e r e a l i z e d and o b s e r v e d by a l l . 

- Consumpt ion o c c u r s and i s o b s e r v e d by a l l . 

R e s o u r c e c o n s t r a i n t s a r e t h a t p e r c a p i t a i n v e s t m e n t i n p r o j e c t s 

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

endowment, and t h a t p e r c a p i t a c o n s u m p t i o n i s c o n s t r a i n e d by pe r c a p i t a 

p r o d u c t i o n o f t h e c o n s u m p t i o n g o o d . 

(2.1) T o t a l i n v e s t m e n t p e r c a p i t a + t o t a l number o f e v a l u a t i o n s p e r 
c a p i t a < t o t a l endowment p e r c a p i t a . 

( 2 . 2 ) P e r c a p i t a consump t i on < P e r c a p i t a p r o d u c t i o n o f 
t h e c o n s u m p t i o n g o o d . 

Th roughou t t h i s p a p e r no i n t e r m e d i a r y has any monopoly power . 

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

t h i s i s a c c o m p l i s h e d by h a v i n g a c o u n t a b l e i n f i n i t y o f a g e n t s and by 

i n t e r m e d i a r i e s b e i n g " s m a l l " i n t h e s e n s e t h a t t h e f r a c t i o n o f a l l a g e n t s 

w h i c h a r e any i n t e r m e d i a r y ' s cus tomer i s z e r o . At t he same t i m e , i n t e r 

m e d i a r i e s a r e " l a r g e " i n t h e s e n s e t h a t each has a c o u n t a b l e i n f i n i t y o f 

2 / 

b o r r o w e r s and l e n d e r s . — As d i s c u s s e d l a t e r , each i n t e r m e d i a r y must d e a l 

w i t h a l a r g e number o f a g e n t s i n o r d e r t o i n s u r e t h a t i t c a n meet i t s 

c o n t r a c t u a l o b l i g a t i o n s a lmos t s u r e l y . 
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3 . E q u i l i b r i u m A l l o c a t i o n s W i t h o u t A d v e r s e S e l e c t i o n 

We f i r s t a b s t r a c t f r om the a d v e r s e s e l e c t i o n p r o b l e m by a s s u m 

i n g an a g e n t ' s t y p e i i s i n d e p e n d e n t o f b o t h t h e e v a l u a t i o n e and r e t u r n 

r o f t h a t a g e n t ' s p r o j e c t . T h i s b e i n g t h e c a s e , t he i p l a y s no r o l e i n 

t h e a n a l y s i s and c o n s e q u e n t l y i s d ropped i n t h i s s e c t i o n . F o r p r e s e n t 

p u r p o s e s , t h e i n t e r e s t i n g c a s e s a r e t h o s e i n w h i c h t h e r e w i l l be e v a l u a 

t i o n f o r t h e P a r e t o o p t i m a l a l l o c a t i o n . T h u s , i n t h i s s e c t i o n p a r a m e t e r 

v a l u e s a r e r e s t r i c t e d t o t h o s e w h i c h s a t i s f y 

(3.1) X ir(e=g) [E { r |e=g} - F { r } ] > E { r } . 

E { r |e=g} - E { r } i s t h e i n c r e a s e i n t h e e x p e c t e d r a t e o f r e t u r n when a 

good e v a l u a t i o n i s o b t a i n e d , and ir(e=g) i s t h e p r o b a b i l i t y t h a t t h i s w i l l 

o c c u r . x i s 'the maximum amount o f i n v e s t m e n t p o s s i b l e i n a p r o j e c t . 

T h u s , the l e f t s i d e o f (3.1) i s t he e x p e c t e d r e t u r n t o i n v e s t i n g i n one 

e v a l u a t i o n . The r i g h t s i d e o f (3.1) i s t h e e x p e c t e d o p p o r t u n i t y c o s t o f 

i n v e s t i n g i n one e v a l u a t i o n . 

A l l Agen ts A r e Hones t 

F i r s t , suppose t h a t p e o p l e a r e p a t h o l o g i c a l l y h o n e s t and n e v e r 

l i e . F o r t h i s economy a s o c i a l op t imum, w h i c h p r o v i d e s t h e same ex a n t e 

w e l f a r e t o a l l , i s a s f o l l o w s . F r a c t i o n y o f p r o j e c t s a r e e v a l u a t e d , 

where y s a t i s f i e s 

( 3 . 2 ) x * (e=g)y = 1-y. 

Amount x i s i n v e s t e d i n e v a l u a t e d p r o j e c t s w h i c h p rove t o be p r o m i s i n g ; 

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

(3.3) E{c} = X F { r | e=g } 7r (e=g)y . 
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C o n d i t i o n ( 3 . 2 ) r e q u i r e s t h a t j u s t enough p r o j e c t s a r e e v a l u a t e d s o t h a t , 

i f t h e good ones a r e funded a t l e v e l x» a l l "the endowment o f t he i n v e s t 

ment good r e m a i n i n g a f t e r t h e e v a l u a t i o n i s i n v e s t e d . C o n d i t i o n ( 3 . 3 ) i s 

t h a t p e r c a p i t a c o n s u m p t i o n e q u a l s p e r c a p i t a ou tpu t o f t h e consump t i on 

g o o d . 

when a l l a g e n t s a r e p a t h o l o g i c a l l y hones t t h i s a l l o c a t i o n can 

be s u p p o r t e d by any o f a number o f a r r a n g e m e n t s , i n c l u d i n g a market f o r 

s h a r e s . S u p p o s e , f o r e x a m p l e , t h a t f r a c t i o n y o f a g e n t s e v a l u a t e t h e i r 

p r o j e c t s and f r a c t i o n 1 - y , c a l l e d " i n v e s t o r s , " do n o t . Those who e v a l 

u a t e t h e i r p r o j e c t s , and a r e f o r t u n a t e enough t o have good p r o j e c t s , 

become " e n t r e p r e n e u r s " and i s s u e s h a r e s . F o r one u n i t o f t h e i n v e s t m e n t 

g o o d , an i n v e s t o r r e c e i v e s a s h a r e w h i c h p r o m i s e s t o pay a f r a c t i o n s o f 

t h e p r o j e c t ' s p e r i o d two t o t a l o u t p u t , w i t h 

(3 .U ) s = y i r (e=g) . 

The number o f s h a r e s i s s u e d i s x f ° r t h i s i s t he amount needed t o f u l l y 

f und t h e p r o j e c t . Each e n t r e p r e n e u r r e t a i n s a c l a i m on 1 - x s p e r c e n t o f 

t h e f i r m ' s p e r i o d two o u t p u t . Those who e v a l u a t e t h e i r p r o j e c t s and a r e 

u n f o r t u n a t e i n r e c e i v i n g a bad e v a l u a t i o n consume z e r o . I n v e s t o r s r e 

c e i v e t h e e x p e c t e d c o n s u m p t i o n s p e c i f i e d i n ( 3 . 3 ) . E n t r e p r e n e u r s r e c e i v e 

e x p e c t e d c o n s u m p t i o n i n ( 3 . 3 ) d i v i d e d b y i r (e=g) . Ex a n t e , t h o s e who 

e v a l u a t e p r o j e c t s a l s o have e x p e c t e d consump t i on g i v e n i n ( 3 . 3 ) . B u t , 

some a r e f o r t u n a t e ( o b t a i n e=g and become e n t r e p r e n e u r s ) and r e c e i v e 

g r e a t e r e x p e c t e d consump t i on a f t e r e v a l u a t i o n , w h i l e o t h e r s a r e u n f o r t u 

n a t e ( o b t a i n e=b) and consume z e r o . 
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Agen ts May be D i s h o n e s t — I n t e r m e d i a r i e s Emerge 

T h i s scheme w i l l no t work i f i t i s known t h a t a g e n t s may b e 

d i s h o n e s t . The re i s t h e n an i n c e n t i v e f o r t h o s e w i t h bad e v a l u a t i o n s t o 

c l a i m o t h e r w i s e and i s s u e s h a r e s anyway . I t i s c o s t l e s s f o r them t o do 

s o . T h u s , no agen t who e v a l u a t e s w i l l e v e r announce a bad ou tcome, and 

f o r t h i s r e a s o n marke ts f o r i n f o r m a t i o n w i l l f a i l . W i t h o u t some more 

c o m p l i c a t e d c o n t r a c t u a l a r r a n g e m e n t , t h e r e i s no way t o r e a l i z e t he g a i n s 

f rom i n v e s t i n g i n e v a l u a t i o n . 

We nex t show t h a t t h e r e i s an a r r a n g e m e n t , w h i c h overcomes t h i s 

p r o b l e m . F i r s t , we d e f i n e an " i n t e r m e d i a r y - c o a l i t i o n . " Then we show how 

an a r rangement w i t h c o m p e t i n g i n t e r m e d i a r y - c o a l i t i o n s can s u p p o r t an 

o p t i m a l a l l o c a t i o n f o r t h i s economy. 

D e f i n i t i o n : An i n t e r m e d i a r y - c o a l i t i o n i s a c o a l i t i o n o f two o r more 
a g e n t s who e v a l u a t e p r o j e c t s . I t p u b l i c l y announces an 
e v a l u a t i o n p o l i c y , an i n v e s t m e n t p o l i c y (wh i ch may be c o n 
d i t i o n a l on e v a l u a t i o n o u t c o m e s ) , c o m p e n s a t i o n s c h e d u l e s 
f o r c o a l i t i o n members, and compensa t i on s c h e d u l e s f o r o t h e r 
a g e n t s t h a t c o n t r a c t w i t h i t . 

I n t h e p a r t i c u l a r economy we a r e now c o n s i d e r i n g , suppose an 

i n t e r m e d i a r y - c o a l i t i o n i s composed o f Y members. They announce c o m p e n s a 

t i o n s c h e d u l e s f o r " d e p o s i t o r s " — a g e n t s who t u r n t h e i r w e a l t h endowment 

o v e r t o t he c o a l i t i o n f o r i n v e s t m e n t . The i n v e s t m e n t p o l i c y i s t h a t 

c o a l i t i o n members w i l l e v a l u a t e Y p r o j e c t s , f u n d i n g o n l y t h o s e w h i c h 

r e c e i v e a f a v o r a b l e e v a l u a t i o n , a t a l e v e l x« Agen ts whose p r o j e c t s a r e 

e v a l u a t e d a g r e e t o d e p o s i t t h e i r u n i t o f t he i n v e s t m e n t good w i t h t h e 

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

A l l d e p o s i t o r s , i n c l u d i n g t h o s e whose p r o j e c t s a r e e v a l u a t e d , a r e p r o 

m ised a payment i n p e r i o d two o f 
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X E { r | e=g } i r(e=g)y 

u n i t s o f t he consump t i on good . C o a l i t i o n members a g r e e t o be r e s i d u a l 

c l a i m a n t s , a f t e r d e p o s i t o r s , and i n p e r i o d one t h e i r e x p e c t e d c o n s u m p t i o n 

i s d e f i n e d by t h e l o t t e r y ( 3 . 3 ) . T h i s f u l l y s p e c i f i e s t he p o l i c i e s — 

e v a l u a t i o n , i n v e s t m e n t and c o m p e n s a t i o n s c h e d u l e s — o f an i n t e r m e d i a r y -

c o a l i t i o n i n t h i s e n v i r o n m e n t . 

A c t u a l l y , t h e r e w i l l be c o m p e t i t i o n among t h e s e o r g a n i z a 

t i o n s . G i v e n t h a t t h e r e a r e c o n s t a n t r e t u r n s t o s c a l e i n i n f o r m a t i o n 

p r o d u c t i o n , and t h a t a l l a g e n t s have e q u a l a c c e s s t o t he e v a l u a t i o n t e c h 

n o l o g y , t h e r e i s f r eedom o f e n t r y . S i z e i s no t a m a t t e r o f i n d i f f e r e n c e , 

howeve r , and i n t e r m e d i a r i e s must be l a r g e ( t h a t i s , e v a l u a t e and i n v e s t 

i n a l a r g e number o f p r o j e c t s ) t o be s u c c e s s f u l . T h i s i s s o b e c a u s e 

compensa t i on p r o m i s e d t o d e p o s i t o r s can be p a i d a l m o s t s u r e l y o n l y i f t he 

i n t e r m e d i a r y i s p e r f e c t l y d i v e r s i f i e d a c r o s s p r o j e c t s . 

I f t h e r e a r e no t a l a r g e number o f e v a l u a t o r s i n a c o a l i t i o n , 

t h e r e a l i z e d f r a c t i o n o f e v a l u a t i o n s t h a t a r e o f t y p e e = g i s random. 

T h e n , w i t h p o s i t i v e p r o b a b i l i t y t h e r e w i l l be an i n c e n t i v e f o r t h e c o a l i 

t i o n o f e v a l u a t o r s t o m i s r e p r e s e n t t h i s f r a c t i o n . Suppose f o r a c o a l i 

t i o n o f s m a l l f i n i t e s i z e _no_ e v a l u a t i o n s a r e o f t y p e e = g , an e v e n t t h a t 

has p o s i t i v e p r o b a b i l i t y . The c o a l i t i o n w i l l have an i n c e n t i v e t o c l a i m 

o t h e r w i s e , f o r o n l y t h e n w i l l i t s members have a p o s i t i v e p r o b a b i l i t y o f 

p o s i t i v e c o n s u m p t i o n . T h u s , t h e i n t e r m e d i a r y - c o a l i t i o n s d e s c r i b e d h e r e 

must i n v e s t i n a l a r g e number o f p r o j e c t s , and bo r row f rom an even l a r g e r 

number o f d e p o s i t o r s . W i t h a c o u n t a b l e i n f i n i t y o f a g e n t s i n t h e e c o n 

omy, however , t h i s i s f e a s i b l e and not i n c o n s i s t e n t w i t h c o m p e t i t i o n . 

Even though a l l a g e n t s a r e assumed r i s k - n e u t r a l , i n t e r m e d i a r y -

c o a l i t i o n s " d i v e r s i f y " t h e i r a s s e t s and l i a b i l i t i e s . They mimic t h e 
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o t h e r s t y l i z e d f a c t s abou t r e a l - w o r l d i n t e r m e d i a r i e s , t o o . Tha t i s , t h e y 

p r o d u c e i n f o r m a t i o n abou t i n v e s t m e n t o p p o r t u n i t i e s , and t h e y i s s u e t h e i r 

own d i f f e r e n t i a t e d c l a i m s . M o r e o v e r , an a r r a n g e m e n t w i t h c o m p e t i t i o n 

be tween t h e s e o r g a n i z a t i o n s s u p p o r t s t h e o p t i m a l a l l o c a t i o n f o r t he e n 

v i r o n m e n t c o n s i d e r e d p r e v i o u s l y — t h e one w i t h p a t h o l o g i c a l h o n e s t y . 

C o n s e q u e n t l y , i t must be o p t i m a l f o r t he p r e s e n t env i r onmen t wh ich has 

•s/ 
more c o n s t r a i n t s.-^-' 

h. E q u i l i b r i u m A l l o c a t i o n s W i t h A d v e r s e S e l e c t i o n 

I n t h i s s e c t i o n t he i s u b s c r i p t i s r e i n t r o d u c e d , r e s u l t i n g i n 

an economy w i t h a d v e r s e s e l e c t i o n . In o r d e r t o f o c u s on t h i s f e a t u r e 

e x c l u s i v e l y , we i n v o k e t h e ex t reme a s s u m p t i o n t h a t an e v a l u a t i o n p r o v i d e s 

no a d d i t i o n a l i n f o r m a t i o n a b o u t a p r o j e c t ' s r e t u r n o t h e r t h a n t h e i n f o r 

m a t i o n c o n t a i n e d i n i . F o r m a l l y , t h i s means t h a t i i s s u f f i c i e n t r e l a 

t i v e t o t h e p a i r ( i , e ) i n f o r e c a s t i n g r , o r , 

(h.l) 7 r ( r | i , e ) = i r ( r i ) , f o r a l l ( i , e , r ) . 

I t i s a l s o assumed t h a t i i s n e v e r p e r f e c t l y d e d u c i b l e f rom know ledge o f 

e and r ; t h a t i s 

( U . 2 ) 0 < i r ( i | e , r ) < 1 , f o r a l l ( i , e , r ) . 

T h u s , i t can n e v e r be p roven ex p o s t t h a t an a g e n t m i s r e p r e s e n t e d h i s 

t y p e . F o r t h i s economy, a b s e n t p r i v a t e i n f o r m a t i o n , t h e r e wou ld be no 

r e a s o n t o e v a l u a t e p r o j e c t s a s t h i s p r o c e d u r e i s c o s t l y and p r o d u c e s no 

a d d i t i o n a l i n f o r m a t i o n t o t h a t c o n t a i n e d i n i . 
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P a t h o l o g i c a l H o n e s t y 

U n l i k e t h e economy s t u d i e d e a r l i e r , when we a l l o w f o r h e t e r o 

geneous a g e n t s , t h e r e i s g e n e r a l l y no t a u n i q u e P a r e t o o p t i m a l a l l o c a 

t i o n . I t may t h e r e f o r e p rove i n s t r u c t i v e t o b e g i n by c o n s i d e r i n g t h e 

s i m p l e s t and most f a m i l i a r c a s e — o n e i n w h i c h a l l a g e n t s a r e p a t h o l o g 

i c a l l y h o n e s t . I n t h i s c a s e , an o p t i m a l a l l o c a t i o n can be s u p p o r t e d w i t h 

m a r k e t s , and i t i s e a s i l y d e m o n s t r a t e d t h a t e q u i l i b r i u m c o n s u m p t i o n a l 

l o c a t i o n s depend on t h e r e l a t i v e p r o p o r t i o n s o f a g e n t s i n each c l a s s . 

I f , f o r e x a m p l e , 

( fc.3) x * ( i = g ) < 1 , 

t y p e g a g e n t s a r e t h e ones i n l i m i t e d s u p p l y , and a l l g a i n s f rom t r a d e 

a c c r u e t o t h e m . T h e r e f o r e , some t y p e b p r o j e c t s a r e f u n d e d i n e q u i l i b 

r i u m and t he market r a t e o f i n t e r e s t i s E { r | i = b } . R e v e r s i n g i n e q u a l i t y 

( U . 3 ) r e s u l t s i n t h e marke t r a t e o f i n t e r e s t i n c r e a s i n g f r om E { r | i = b } t o 

E { r | i = g } , and t he g a i n s f r om t r a d e a c c r u i n g t o t y p e b a g e n t s . T h i s l a t 

t e r c a s e i s e a s i l y t r a c t a b l e bu t u n i n t e r e s t i n g f rom ou r p o i n t o f v i e w , 

f o r t hen marke ts can be used t o s u p p o r t an o p t i m a l a l l o c a t i o n whe the r o r 

no t a g e n t s m i s r e p r e s e n t . Th roughou t t h i s s e c t i o n , t h e r e f o r e , o u r a t t e n 

t i o n i s r e s t r i c t e d t o e n v i r o n m e n t s i n w h i c h (U .3 ) h o l d s . 

G i v e n (1* .3 ) , and a s s u m i n g a l l a g e n t s a r e p a t h o l o g i c a l l y h o n e s t , 

t h e e q u i l i b r i u m a l l o c a t i o n , i n t h e se t o f f e a s i b l e a l l o c a t i o n s , i s t h e 

one w h i c h max im i zes t h e w e l f a r e o f t y p e g a g e n t s s u b j e c t t o t h e r e s o u r c e 

c o n s t r a i n t s ( 2 . 1 ) and ( 2 . 2 ) and a l s o t o an i n d i v i d u a l r a t i o n a l i t y c o n 

s t r a i n t r e q u i r i n g t h a t t y p e b a g e n t s a r e a t l e a s t a s w e l l o f f a s u n d e r 

a u t a r k y . T h i s r e s u l t i s p r o b a b l y f a m i l i a r , and f o r b r e v i t y we w i l l no t 

s e t i t ou t f o r m a l l y . What i s i m p o r t a n t t h o u g h , and what we n e x t demon-
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s t r a t e , i s t h a t t h e same r e s u l t h o l d s when i i s p r i v a t e , and a g e n t s a r e 

w i l l i n g t o m i s r e p r e s e n t . 

A g e n t s May M i s r e p r e s e n t , hut L e g a l R e s t r i c t i o n s P r o h i b i t F i n a n c i a l I n t e r  
m e d i a r i e s 

We nex t c h a r a c t e r i z e an e q u i l i b r i u m f o r an economy i n w h i c h 

a g e n t s a r e d i f f e r e n t l y endowed (have d i f f e r e n t i v a l u e s ) , and i n w h i c h 

t h e y w i l l m i s r e p r e s e n t p r i v a t e i n f o r m a t i o n i f t h a t i s a d v a n t a g e o u s . F o r 

t h e t i m e b e i n g t h o u g h , we s u p p r e s s t h e f o r m a t i o n o f i n t e r m e d i a r y -

c o a l i t i o n s , as p r e v i o u s l y d e f i n e d , by a r b i t r a r i l y a s s u m i n g t h a t t h e y ' r e 

i l l e g a l . More p r e c i s e l y , we assume t h a t a g e n t s can c o n t r a c t b i l a t e r a l l y , 

bu t cannot fo rm groups o f t h r e e o r more w i t h r u l e s t h a t s p e c i f y t h e a c 

t i o n s ( e v a l u a t i o n s o r i n v e s t m e n t ) , o r t h e c o m p e n s a t i o n s o f g roup mem

b e r s . T h i s a s s u m p t i o n i s a u s e f u l f i c t i o n t h a t a l l o w s u s t o s h a r p l y 

c o n t r a s t t h e w o r l d sans i n t e r m e d i a r i e s w i t h t h e w o r l d i n w h i c h t h e y e x 

i s t . No te t h a t w i t h t h i s a s s u m p t i o n , no agent w i l l p roduce i n f o r m a t i o n 

by e v a l u a t i n g . The r e a s o n i s p r e c i s e l y 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 ; t h e r e i s no way t o r e a l i z e a r e t u r n on an i n v e s t m e n t i n i n f o r m a 

t i o n . W i t h o u t c o a l i t i o n s , t h e market f o r i n f o r m a t i o n f a i l s and t h e r e i s 

no way t o s e l l i t . 

Our c a n d i d a t e f o r t h e e q u i l i b r i u m a l l o c a t i o n i s t h e s o l u t i o n t o 

t h e p rog ram 

(h.k) max E { c i r | i = g } 

( x . ) , ( c . r ) > 0 
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s u b j e c t t o 

(U.5) I i r ( i ) E { c . | i } < I w ( i ) x . E { r | i } 
i i r i 1 

I x . ir(i) < 1 
i 

(It.7) x. < x 

(U.8) E { c . r | i } > E { c J r | i } , f o r a l l i , j e {g ,b } 

(k.9) E { c i r | i } > E { r | i } , f o r a l l i . 

Here i s i n v e s t m e n t i n a p r o j e c t o f t y p e i , and c ^ r i s c o n s u m p t i o n o f a 

t y p e ( i , r ) a g e n t . C o n s t r a i n t i s t h a t p e r c a p i t a c o n s u m p t i o n i s 

bounded by p e r c a p i t a p r o d u c t i o n . C o n s t r a i n t (k,6) i s t h a t p e r c a p i t a 

i n v e s t m e n t i s c o n s t r a i n e d by t h e a v a i l a b i l i t y o f t h e i n v e s t m e n t g o o d . 

C o n s t r a i n t (h.f) i s t h a t i n v e s t m e n t i n a p r o j e c t i s bounded by x« C o n 

s t r a i n t s [k»8) a r e i n c e n t i v e c o n s t r a i n t s ; n a m e l y , t h a t i t i s n e v e r i n t h e 

i n t e r e s t o f a g e n t s t o m i s r e p r e s e n t t h e i r t y p e . F i n a l l y , (h.g) i s t h a t 

b o t h a g e n t t y p e s must be a t l e a s t a s w e l l o f f a s u n d e r a u t a r k y . 

The s o l u t i o n t o t h i s p rog ram i s a l m o s t i m m e d i a t e . F i r s t C g ^ , 

t h a t i s c o n s u m p t i o n o f good t y p e a g e n t w i t h a bad p r o j e c t r e a l i z a t i o n , 

( i = g , r = b ) , may be t a k e n t o be z e r o . I f i t were n o t , c__ c o u l d be i n -

c r e a s e d and c g l 3 r e d u c e d , h o l d i n g e x p e c t e d c o n s u m p t i o n E { c ^ r | i = g } f i x e d . 

T h i s wou ld have no a f f e c t upon t h e o b j e c t i v e f u n c t i o n o r t h e techno logy-

c o n s t r a i n t s (b.5)-(h.7), and (h.9). I t wou ld i n t r o d u c e s l a c k i n t h e k e y 

i n c e n t i v e c o m p a t i b i l i t y c o n s t r a i n t 

E { c b r | i = b } > E{c | i = b } . 
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T h u s , we a r e a s s u m i n g t h a t t h e p a r a m e t e r s a r e such t h a t t h i s c o n s t r a i n t 

i s b i n d i n g ( e . g . , t h a t i t i s no t i n t h e i n t e r e s t o f t y p e i = b t o c l a i m 

t o be o f t y p e i = g ) . To f i n d t h e n e c e s s a r y and s u f f i c i e n t c o n d i t i o n s t o 

i n s u r e t h a t i t i s b i n d i n g , we s o l v e t h e p rogram w i t h o u t t h a t c o n s t r a i n t , 

and then r e s t r i c t t h e p a r a m e t e r s t o be such t h a t t h e c o n s t r a i n t i s v i o 

l a t e d , f o r t h a t a l l o c a t i o n . 

I f we s o l v e t h e p rog ram w i t h o u t c o n s t r a i n t s ( lu8) , a s o l u t i o n 

i s 

c o _ X F { r | i = g } - F f r l i = b | ( x - l ) 
gg T r ( r=g | i =g ) 

c b b = % g = *Hi=*} 

ik.10) x ° = [ l - X T r ( i = g ) ] / 7 r ( i = b ) . 

T h e r e f o r e , we must r e s t r i c t t he p a r a m e t e r s s u c h t h a t 

( U . l l ) F.{c. | i=b} = c ° Tr ( r=g| i=b) > F { r | i = b } , i r gg 

w h i c h i s t he n e c e s s a r y and s u f f i c i e n t c o n d i t i o n f o r t he key i n c e n t i v e 

c o n s t r a i n t (It.8) t o b e b i n d i n g . By s e l e c t i n g x s u f f i c i e n t l y l a r g e , t h i s 

i s a l w a y s p o s s i b l e , a s E { r | i = g } > E { r | i = b } . 

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

i s c h a r a c t e r i z e d by c * t h e marke t i n t e r e s t r a t e , c * ^ t he c o m p e n s a t i o n o f 

an e n t r e p r e n e u r i f t h e p r o j e c t h a s r = g , a n d x * t he amount i n v e s t e d i n 

e a c h o f t h e t y p e b p r o j e c t s . Now 
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( I t .12) c * = max J E { r | i = b l , c * 7f ( r=g| i=b)} b i i g g i 

( I t .13) x T.(i=g) + x * w ( i - b ) = 1 

( I t . lU ) c * r ( i = g , r = g ) + c * r ( i = b ) = x E [ r | i = g } ir(i=g) + 
g g D 

x * E { r | i = b } i r ( i = b ) , 

a r e t h e t h r e e b i n d i n g c o n s t r a i n t s , w h i c h can be s o l v e d f o r t h e e q u i l i 
b r i u m c * , c * and x * . N o t e , f u r t h e r , t h a t x * = x , c * , = 0 , c v v = c * and 

b gg b ' g gb " Du b 

C b g = c * * r ^ n ^ - s f u l l y d e f i n e s our c a n d i d a t e f o r t h e e q u i l i b r i u m a l l o c a 

t i o n . 

S u p p o r t 

One way i n w h i c h t h i s a l l o c a t i o n c o u l d be s u p p o r t e d i s f o r a l l 

i n d i v i d u a l s w i t h p r o m i s i n g p r o j e c t s t o become e n t r e p r e n e u r s , a s w e l l a s 

f r a c t i o n x ^ / x o f t h o s e a g e n t s w i t h p o o r p r o j e c t s . E n t r e p r e n e u r s a g r e e t o 

i n v e s t t h e i r endowment o f t h e i n v e s t m e n t good i n t h e i r p r o j e c t and t o 

fund t he r e m a i n d e r o f t h e i n v e s t m e n t , namely x - 1> by i s s u i n g s h a r e s t o 

i n v e s t o r s . An e n t r e p r e n e u r r e c e i v e s c o m p e n s a t i o n c * i f r = g , and z e r o 

o t h e r w i s e . 

From (h.12), t h o s e endowed w i t h p o o r p r o j e c t s a r e i n d i f f e r e n t 

between becoming e n t r e p r e n e u r s o r i n v e s t o r s , a s t h e i r e x p e c t e d r e t u r n i n 

e i t h e r a c t i v i t y i s c * . In e q u i l i b r i u m , f r a c t i o n x * / x o f t y p e b a g e n t s 

become e n t r e p r e n e u r s and t h e r e s t become i n v e s t o r s . T h u s , t h i s e q u i l i b 

r i u m e n t a i l s some m i m i c k i n g by a g e n t s endowed w i t h t y p e b p r o j e c t s , who 

i n t e n t i o n a l l y m i s r e p r e s e n t t h a t t h e y have t y p e g . Agen ts a c t u a l l y e n 

dowed w i t h good p r o j e c t s a t t e m p t t o d i f f e r e n t i a t e t h e m s e l v e s a s much a s 

p o s s i b l e by o f f e r i n g t o consume z e r o when r = b . But t h e y canno t do s o 

p e r f e c t l y due t o t h e bound on c o n s u m p t i o n , c > 0 . T h e r e f o r e , t he e q u i -



- 18 -

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

s e p a r a t i o n d e t e r m i n e d e n d o g e n o u s l y . T h i s i s u n l i k e most s i g n a l i n g models 

i n w h i c h a g e n t s a r e e i t h e r p e r f e c t l y s e p a r a t e d by t y p e , o r no t s e p a r a t e d 

a t a l l (See Spence [1974)• S e c t i o n 6 p r e s e n t s a n u m e r i c a l example w h i c h 

s h o u l d h e l p t o c l a r i f y t h i s r e s u l t . 

5- A d v e r s e S e l e c t i o n ; I n t e r m e d i a r y - C o a l i t i o n s P e r m i t t e d 

I n t h i s s e c t i o n j d e n o t e s what t y p e an agen t r e p o r t s h i m s e l f t o 

b e , w h i l e i c o n t i n u e s t o deno te t h e a g e n t ' s t r u e t y p e . A t t e n t i o n i s 

r e s t r i c t e d t o t h o s e a r rangemen ts i n wh ich i t i s n e v e r i n t h e i n t e r e s t o f 

anyone t o m i s r e p r e s e n t h i s t y p e , t h e s o - c a l l e d " s i m p l e d i r e c t mecha 

n i s m s . " J u s t i f i c a t i o n f o r t h i s r e s t r i c t i o n i s t h e r e v e l a t i o n p r i n c i 

p l e . T h i s p r i n c i p l e i n s u r e s ( f o r a c l a s s o f economies i n c l u d i n g o u r s ) 

t h a t i f a p a r t i c u l a r a r rangement e n t a i l s l y i n g i n e q u i l i b r i u m , t h e n t h e r e 

e x i s t s a n o t h e r a r rangemen t w h i c h does n o t , and w h i c h h a s t h e same e q u i 

l i b r i u m a l l o c a t i o n . — ^ 

A s b e f o r e , we c o n j e c t u r e t h a t a p a r t i c u l a r P a r e t o opt imum a l l o 

c a t i o n i s an e q u i l i b r i u m a l l o c a t i o n . I t i s t h e f e a s i b l e a l l o c a t i o n w h i c h 

max im i zes t he u t i l i t y o f t y p e g a g e n t s s u b j e c t t o t he c o n s t r a i n t t h a t i t 

i s i n t he i n t e r e s t o f t y p e b t o p a r t i c i p a t e . The o r d e r o f p r e s e n t a t i o n 

i s as f o l l o w s . F i r s t , we d e f i n e t h e c a n d i d a t e a l l o c a t i o n as t he s o l u t i o n 

t o a math p r o g r a m . S e c o n d , we d e f i n e an e q u i l i b r i u m a l l o c a t i o n . T h i r d , 

we p r o v e t h a t t h e c a n d i d a t e a l l o c a t i o n i s an e q u i l i b r i u m a l l o c a t i o n . 

F o u r t h , we p r o v e t h e e q u i l i b r i u m i s u n i q u e . F i f t h , and f i n a l l y , we s u p 

p o r t t h e e q u i l i b r i u m a l l o c a t i o n w i t h an a r rangemen t o f c o m p e t i n g 
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i n t e r m e d i a r y - c o a l i t i o n s . Th roughou t t h i s s e c t i o n m a i n t a i n e d a s s u m p t i o n s 

a r e (4.1), (4.2) and (4.3). 

B e f o r e p r e s e n t i n g t h e p rog ram whose s o l u t i o n d e f i n e s t h e c a n 

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

d i r e c t mechan isms. T h i s n o t a t i o n i s : 

z ^ f r a c t i o n o f t y p e i p r o j e c t s e v a l u a t e d ; 

amount i n v e s t e d i n each t y p e i p r o j e c t not e v a l u a t e d ; 

x ^ e amount i n v e s t e d i n each e v a l u a t e d t y p e i p r o j e c t w i t h 
e v a l u a t i o n e ; 

c ^ r c o n s u m p t i o n o f t y p e i w i t h r e t u r n r , not e v a l u a t e d ; 

c i e r c o n s u m p t i o n o f a t y p e i , w i t h e v a l u a t i o n e , and r e t u r n 
r . 

I n a d d i t i o n , z deno tes t he p a i r o f z ^ , x t h e s e t o f two x^ and f o u r x ^ e , 

and c t h e s e t o f f o u r c i r and e i g h t c i e r . F i n a l l y , u i ( c , z , j ) i s t h e 

e x p e c t e d consumpt ion o f a t y p e i who r e p o r t s t o be a t y p e j ; t h u s 

u . ( c , z , j ) = z . E e > r { c j e r | i } + ( 1 - Z j ) E r { c J r | i } . 

The s u b s c r i p t s on t h e E o p e r a t o r a r e t h e random v a r i a b l e s o v e r w h i c h t h e 

e x p e c t a t i o n , o r a v e r a g i n g , o p e r a t o r i s t a k e n . 

W i t h t h i s n o t a t i o n ou r c a n d i d a t e f o r an e q u i l i b r i u m a l l o c a t i o n 

i s t h e s o l u t i o n t o t he p rog ram 

(5.1) max u i = ^ ( c , z , j = g ) 

x , c , z > 0 

s u b j e c t t o 

I nves tmen t good r e s o u r c e c o n s t r a i n t : 

(5.2) E . { z . ( x . + l ) + ( l - z . ) x . } < 1 . 

i , e 1
 I l e I i J 
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Consumpt ion good c o n s t r a i n t : 

(5.3) E . i u . ( c , z , j = i ) ) < E i i z i E e j r l r x i e | i } + (l-z± ) E r { r x . | i } } . 

I n c e n t i v e c o n s t r a i n t s : 

(5.h) U j t c . z . J s i ) > u . ( c , z , j * i ) a l l i 

(5.5) u . ( c , z , j = i ) > E r { r | i } a l l i . 

O the r c o n s t r a i n t s : 

(5-6) z± < 1 a l l i 

(5.7) x . < X a l l i 

(5.8) x i e < x a l l i , e . 

T h i s i s no t a l i n e a r p r o g r a m , bu t by c h a n g i n g v a r i a b l e s i t can 

be t r a n s f o r m e d i n t o o n e . T h i s c a n be a c c o m p l i s h e d a s f o l l o w s : s u b s t i 

t u t e u n f o r z ± t u i ? f o r ( l - Z j ) , v i e f o r z ± x ± e , V j f o r ( l - Z j ) X j , w i e r 

f o r Z j C j e r and w ^ r f o r ( l - Z j ) c ^ r . Add t he l i n e a r c o n s t r a i n t s u ^ ^ + u^g = 

1. Note (5.7) becomes v^ < x ^±2 a n ^ (5*8) v ^ e < x u n * I* i s n o w a 

l i n e a r p rogram i n u , v and w . 

We assume t h a t x i s s u f f i c i e n t l y l a r g e and e c o n t a i n s s u f f i 

c i e n t i n f o r m a t i o n abou t r t h a t the s o l u t i o n v a l u e o f t h i s p rog ram e x c e e d s 

t h a t o f the p r e v i o u s o n e , (as f o r the examp le i n t he n e x t s e c t i o n ) ; t h e n , 

t h i s program i s i n t e r e s t i n g and no t so f o r m i d a b l e . F i r s t , a l l good p r o 

j e c t s a r e e v a l u a t e d and funded i n d e p e n d e n t o f t h e i r e v a l u a t i o n o u t c o m e . 

F u r t h e r , c g e r = 0 u n l e s s b o t h e = g and r = g . I f t h i s were no t the 

c a s e , s l a c k c o u l d be i n t r o d u c e d i n t o t he b i n d i n g i n c e n t i v e c o n s t r a i n t , 

w h i c h i s the one w h i c h i n s u r e s t h a t i t i s no t i n the i n t e r e s t o f t y p e b 
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t o c l a i m t o be o f t y p e g . T h i s s l a c k c o u l d be p r o d u c e d w i t h o u t a f f e c t i n g 

t h e o b j e c t i v e f u n c t i o n o r any o t h e r c o n s t r a i n t s . E v a l u a t i n g p r o j e c t s 

w i t h i = b i s w a s t e f u l o f r e s o u r c e s and does no t h e l p w i t h r e s p e c t t o t h e 

key i n c e n t i v e c o n s t r a i n t s . C o n s e q u e n t l y , no p r o j e c t s o f t y p e b a r e e v a l 

u a t e d a t an op t imum. 

U s i n g t h e s e f a c t s , z * = 1 and z * = 0 w h i l e x * = x * = x« At 
S b gg gb 

t h e opt imum, a l l o t h e r v a r i a b l e s a r e z e r o e x c e p t f o r x * , c * , c * a n d 
h ' g g g ' T )g 

c * ^ . The s o l u t i o n t o t he p r o b l e m i s no t u n i q u e . G i v e n any s o l u t i o n , 

changes i n c * ^ and c * ^ w h i c h do no t a l t e r t y p e b e x p e c t e d c o n s u m p t i o n 

y i e l d a l t e r n a t i v e o p t i m a l a l l o c a t i o n s . C o n s e q u e n t l y , o n l y c * = 

F { c * i = b | i s u n i q u e l y d e t e r m i n e d . I t , a l o n g w i t h c * and x * , r e m a i n s 
r l i r l J ^ 8 ggg V 

t o be d e t e r m i n e d . 

These t h r e e e l e m e n t s can be deduced f rom know ledge o f t h e b i n d 

i n g c o n s t r a i n t s . F i r s t , c o n s t r a i n t (5«2) i s b i n d i n g , s o 

(5.9) X i r ( i=g) + x * r r ( i=b) + i r ( i=g ) = 1 . 

S e c o n d , i n c e n t i v e c o n s t r a i n t (5«M w i t h i = b and j = g , o r c o n s t r a i n t 

(5.5) w i t h i = b , i s b i n d i n g 

(5 .10) c * = max { E { r | i = b } , c * n ( e = g , r = g | i = b ) } 

a s i s r e s o u r c e c o n s t r a i n t (5«3), o r , 

(5 .11) c * i r ( i =g ,e=g , r=g ) + c * n ( i = b ) = 

x * E { r | i = b } T i ( i=b) + X E { r | i = g } i r ( i = g ) . 

E q u a t i o n s ( 5 « 9 ) - ( 5 » l l ) have a u n i q u e s o l u t i o n w h i c h i s n o n n e g a t i v e . 

No te t h a t t h i s a l l o c a t i o n does n o t max im ize p e r c a p i t a consump

t i o n . Some r e s o u r c e s , namely Tr( i=g) o f t he i n v e s t m e n t g o o d , a r e a l i o -
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c a t e d t o e v a l u a t i o n w h i c h p r o v i d e s no a d d i t i o n a l i n f o r m a t i o n a b o u t a 

p r o j e c t ' s r e t u r n t o t h a t c o n t a i n e d i n i . I t i s however , an e f f i c i e n t 

a l l o c a t i o n g i v e n the r e s o u r c e and i n c e n t i v e f e a s i b i l i t y c o n s t r a i n t s . 

Remember, a l s o , t h a t f o r t h i s a l l o c a t i o n t o be the op t imum, the r e s u l t i n g 

v a l u e o f the o b j e c t i v e f u n c t i o n ( 5 « l ) must e x c e e d the v a l u e o f t h a t f o r 

p rog ram {h.k)-(h.9). The n u m e r i c a l example i n the nex t s e c t i o n e s t a b 

l i s h e d t h a t the s e t o f p a r a m e t e r s f o r w h i c h t h i s h o l d s i s nonempty . 

E s s e n t i a l l y i f e i s a s u f f i c i e n t l y good i n d i c a t o r o f r , and x i s s u f f i 

c i e n t l y l a r g e , t h i s w i l l be t he c a s e . 

D e f i n i t i o n : An a l l o c a t i o n (c® ,x®,z®) i s a n e q u i l i b r i u m i f no s u b s e t o f 
a g e n t s , w i t h f r a c t i o n IT ( • ) o f a g e n t t y p e s , can a c h i e v e a 
d i f f e r e n t a l l o c a t i o n ( c d , x d , z d ) w h i c h s a t i s f i e s i ) , i i ) and 
i i i ) b e l o w . 

We s h a l l r e f e r t o t h i s s u b s e t o f a g e n t s , i n d i c a t e d w i t h the d -

s u p e r s c r i p t , a s a " d e v i a n t " o r " b r e a k i n g " c o a l i t i o n . 

i . u ^ > u? f o r some type i . ( H e r e , u ^ d e n o t e s the u t i l i t y 

o f a t y p e i a g e n t r e s u l t i n g f r om a l l o c a t i o n a ) . 

i i . C o n s t r a i n t s ( 5 « 2 ) - ( 5 « 8 ) a r e s a t i s f i e d w i t h the T T D ( » ) 

p r o p o r t i o n s o f a g e n t t y p e s . 

i i i . a ) I f u d < u ° t h e n i r d ( i ) = 0 , 

b) i f u ^ = u ° t h e n T r d ( i ) < i r ( i ) , 

c ) i f u j > u j t h e n - .T d ( i ) > i r ( i ) . 

D i s c u s s i o n : C o n d i t i o n i i i a ) r e q u i r e s t h a t , t o a t t r a c t members, a d e v i a n t 

c o a l i t i o n must make them a t l e a s t a s we 11 o f f . C o n d i t i o n i i i b ) d e a l s 

w i t h t i e s . I t s t a t e s t h a t when a g e n t s o f t y p e i a r e i n d i f f e r e n t between 

an 0 - a l l o c a t i o n and a d - a l l o c a t i o n , some o f them may go t o t he d e v i a n t 

c o a l i t i o n . However , a s i n d i c a t e d by i i i c ) , the d e v i a n t c o a l i t i o n canno t 
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a t t r a c t h i g h e r t h a n p o p u l a t i o n p r o p o r t i o n s o f t y p e i a g e n t s u n l e s s i t 

makes them s t r i c t l y b e t t e r o f f . 

P r o p o s i t i o n 1 : The a l l o c a t i o n d e f i n e d by s o l u t i o n t o the p rog ram ( 5 » l ) -

(5«8) i s an e q u i l i b r i u m a l l o c a t i o n . [ F o l l o w i n g ou r n o t a t i o n a l c o n v e n 

t i o n , t h i s i s c a l l e d a * - a l l o c a t i o n and u | = u ^ ( c * , z * , j = i ) ] . 

P r o o f 

By c o n s t r u c t i o n , b o t h t y p e s o f a g e n t s w e a k l y p r e f e r t he 

* - a l l o c a t i o n t o a u t a r k y . T h u s , t o a t t r a c t a n y o n e , a d - c o a l i t i o n must 

a t t r a c t some a g e n t s o f b o t h t y p e s . T h i s , i n t u r n , r e q u i r e s t h a t some 

a g e n t s be made b e t t e r o f f (by c o n d i t i o n i ) , and no a g e n t s made worse o f f 

(by i i i a ) . S i n c e the * - a l l o c a t i o n i s i t s e l f a P a r e t o op t imum, t he d -

c o a l i t i o n , t h e r e f o r e , must a t t r a c t b e t t e r - t h a n - p o p u l a t i o n - p r o p o r t i o n s i n 

t he sense t h a t i r ^ ( g ) > 11 (g ) . From i i i b ) and i i i c ) t o a t t r a c t b e t t e r -

t h a n - p o p u l a t i o n - p r o p o r t i o n s r e q u i r e s t h a t : u ^ > u * and u ^ = u * = c * . 

However , t h e s e e x p e c t e d c o n s u m p t i o n s a r e no t i n c e n t i v e f e a s i b l e . I f t h e 

e x p e c t e d consump t i on o f a t y p e g a g e n t i s h i g h e r i n the d - c o a l i t i o n t h a n 

i t i s i n the * - c o a l i t i o n , t h e n by ( 5 . 1 0 ) u i = 1 : ) ( c d , z d , j = g ) > c * . E v e r y 

t ype b a g e n t wou ld want t o j o i n t he d - c o a l i t i o n and m i s r e p r e s e n t t y p e . 

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

o s i t i o n i s p r o v e d . 

P r o p o s i t i o n 2 : The * - a l l o c a t i o n s a r e the o n l y e q u i l i b r i u m a l l o c a t i o n s . 

P r o o f 

Any a l l o c a t i o n t h a t i s no t a P a r e t o opt imum c o u l d be b r o k e n by 

a d e v i a n t c o a l i t i o n o f the w h o l e . T h u s , w i t h o u t l o s s o f g e n e r a l i t y , we 

r e s t r i c t our a t t e n t i o n t o P a r e t o o p t i m a l a l l o c a t i o n s . Wow c o n s i d e r any 
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P a r e t o o p t i m a l a l l o c a t i o n o t h e r t h a n a * - a l l o c a t i o n . We c a l l t h i s a " p -

a l l o c a t i o n . " I f some r a r e t o o p t i m a l a l l o c a t i o n r e s u l t s i n u t i l i t i e s u P 

and u , t h e n t h e r e e x i s t s an a l l o c a t i o n w h i c h a l s o r e s u l t s i n t h e s e u t i l -
g 

i t i e s w i t h c ^ = u^ f o r a l l r , c P , = 0 , and c P = 0 u n l e s s e = g and r = b r b ' gb ' g e r 6 

g . F u r t h e r , c p and c p may be s e t so t h a t t he e x p e c t e d u t i l i t y o f t y p e 

i = g a g e n t s i s the same, whe the r o r no t t hey a re e v a l u a t e d . Note t h a t 

z P = 0 a s P a r e t o o p t i m a l i t y r e q u i r e s t h a t no t ype i = b p r o j e c t s a r e 

e v a l u a t e d a n d , o f c o u r s e , t h a t x P = x P = Y. 
g ge 

To b reak any p - a l l o c a t i o n , we c o n s t r u c t a d e v i a n t c o a l i t i o n 

w i t h the f o l l o w i n g p r o p e r t i e s . I n c r e a s e the f r a c t i o n o f t ype i = g 

a g e n t s u n t i l i t i s j u s t h i g h enough t h a t i n v e s t m e n t i n t y p e i = b p r o 

j e c t s i s d r i v e n t o z e r o . T h i s w i l l o c c u r when 

1 - 7 r ( i = g ) z P 

(5 .12) T i d ( i = g ) = £ - . 
1 + X - Tr ( i=g) (z P +x) 

A l l i n c r e m e n t a l i = g p r o j e c t s — t h o s e i n e x c e s s o f p o p u l a t i o n p r o p o r 

t i o n s — a r e e v a l u a t e d , and funded a t l e v e l x* Owners o f t h e s e p r o j e c t s 

a r e a s s i g n e d t he same c o n s u m p t i o n s a s o t h e r t ype i = g a g e n t s whose p r o 

j e c t s a r e e v a l u a t e d . By a d d i n g and e v a l u a t i n g t y p e i = g p r o j e c t s , i n 

ves tmen t funds can be r e a l l o c a t e d f rom low e x p e c t e d r e t u r n p r o j e c t s t o 

h i g h e x p e c t e d r e t u r n p r o j e c t s . P r o d u c t i o n o f the c o n s u m p t i o n good i n 

c r e a s e s by an amount t h a t e x c e e d s the c o n s u m p t i o n o f the i n c r e m e n t a l t ype 

i = g a g e n t s . C o n s e q u e n t l y , t h e r e w i l l be s l a c k , s a y 6 > 0 , i n t he c o n 

s u m p t i o n good c o n s t r a i n t ( e . g . , c o n s t r a i n t 5»3 w i t h i r d ( * ) f r a c t i o n s o f 

a g e n t t y p e s ) . 

Now, l e t c 9 = 8 c p + ( l - 9 ) c * f o r 0 < 0 < 1. N e x t , i n c r e a s e 

e v e r y component o f c b y e > 0 where 
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« = e ( u P - u * b ) . 

Choose a 0 s u c h t h a t e < 6. The r e s u l t i n g consump t i on c o n t r a c t ( v h i c h i s 

a 1 2 - t u p l e ) i s d e n o t e d c d . O the r e l e m e n t s o f c o n t r a c t d a r e x ^ = x d = 
g ge 

X , x ^ = 0 , z d = 0 , and 

1 + * ( i = g ) ( X z P - z P - x ) 
2 — B S 

g i - » ( I - B ) « ; 

where z d i s t h e v a l u e o f z_ w h i c h s o l v e s t h e i n v e s t m e n t r e s o u r c e c o n -
g S 

s t r a i n t , g i v e n t h a t n^ ( i=g ) s a t i s f i e s (5«12) and a l l o t h e r v a r i a b l e s i n 

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

The c® c o n t r a c t s a t i s f i e s i n c e n t i v e c o n s t r a i n t s (5«*0 and (5 *5 ) 

b e c a u s e t h e c o n s t r a i n t s a r e l i n e a r i n c , and c i s a convex c o m b i n a t i o n 

o f oP and c * w h i c h b o t h s a t i s f y t h e s e c o n s t r a i n t s . A d d i n g e t o a l l e l e 

ments o f c i n c r e a s e s b o t h s i d e s o f (5.h) b y e and canno t v i o l a t e t h e 

i n e q u a l i t y . I t adds e t o t h e l e f t - h a n d s i d e o f ( 5 - 5 ) and canno t v i o l a t e 

t h a t i n e q u a l i t y e i t h e r . C o n t r a c t d i s r e s o u r c e and i n c e n t i v e f e a s i b l e 

w i t h i r d ( « ) f r a c t i o n s o f agen t t y p e s . As u ^ = u ^ , u ^ > u ^ , u d ( i = g ) > 

i r ( i=g) and n d ( i = b ) < i r ( i = b ) , r e q u i r e m e n t s ( i ) and ( i i i ) f o r a b l o c k i n g 

g r o u p a r e s a t i s f i e d as w e l l . T h u s , t he p - a l l o c a t i o n i s b r o k e n by t h e d -

a l l o c a t i o n and P r o p o s i t i o n 2 i s p r o v e d . 

S u p p o r t i n g t h e A l l o c a t i o n w i t h Compe t i ng I n t e r m e d i a r y - C o a l i t i o n s 

F o r t h i s economy an i n t e r m e d i a r y - c o a l i t i o n i s d e f i n e d as a 

c o a l i t i o n o f n a g e n t s o f t y p e b , where n i s l a r g e (see f o o t n o t e 2 ) . I n 

p e r i o d o n e , t h e c o a l i t i o n commits i t s e l f t o t h e f o l l o w i n g p o l i c y . 
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1. each c o a l i t i o n member w i l l e v a l u a t e one p r o j e c t . 

i i . F o r e a c h u n i t o f the i n v e s t m e n t good d e p o s i t e d w i t h i t , the 
i n t e r m e d i a r y a g r e e s t o d e l i v e r c * u n i t s o f t he c o n s u m p t i o n 
good the n e x t p e r i o d . These d e p o s i t o r s g i v e t he i n t e r 
m e d i a r y the r i g h t t o i n v e s t i n t h e i r p r o j e c t and t o r e c e i v e 
the e n t i r e o u t p u t i f t he i n t e r m e d i a r y c h o o s e s t o i n v e s t . 
T o t a l d e p o s i t s a re l i m i t e d t o n [ x n ( i = g ) + x * T r ( i = b ) ] . 

i i i . The i n t e r m e d i a r y a g r e e s t o e v a l u a t e n p r o j e c t s , t he owners 
o f wh i ch must d e l i v e r a u n i t o f the i n v e s t m e n t good p r i o r 
t o t he e v a l u a t i o n . The i n t e r m e d i a r y a g r e e s t o fund e a c h o f 
the n p r o j e c t s e v a l u a t e d . ( R e c a l l t h a t t h i s a c t i v i t y i s 
p u b l i c l y o b s e r v a b l e ) . P r o j e c t owners ( e n t r e p r e n e u r s ) a r e 
p r o m i s e d c * u n i t s o f the c o n s u m p t i o n good nex t p e r i o d i f 

t he p r o j e c t has e v a l u a t i o n e = g and r e t u r n r = g , and z e r o 
o t h e r w i s e . The i n t e r m e d i a r y a l s o g u a r a n t e e s t h a t o f a l l 
p r o j e c t s e v a l u a t e d , t h e f r a c t i o n Tr (e=g | i=g) w i l l r e c e i v e a 
good e v a l u a t i o n . 

i v . Members o f the c o a l i t i o n a r e r e s i d u a l c l a i m a n t s and share 
e q u a l l y i n p r o f i t s . 

T h i s a r rangement i s i n c e n t i v e f e a s i b l e a s l o n g a s n i s l a r g e . M o r e o v e r , 

f r eedom o f e n t r y i n t o t he b u s i n e s s o f i n t e r m e d i a t i o n g u a r a n t e e s t h a t t h e 

e x p e c t e d consump t i on o f c o a l i t i o n members i s c * , and t h u s t h a t the a r 

rangement i s r e s o u r c e f e a s i b l e a s w e l l . 

^ x - P o s t v e r s u s F x - A n t e E f f i c i e n c y 

I n a s e n s e , i t i s i m p o r t a n t t h a t i n t e r m e d i a r y - c o a l i t i o n s can 

commit i n advance t o m o n i t o r p r o j e c t s o f t h o s e who c l a i m t o be o f t y p e 

g . By c o n s t r u c t i o n , o n l y t h o s e who a c t u a l l y have p r o m i s i n g p r o j e c t s w i l l 

30 c l a i m i n e q u i l i b r i u m , and a s a r e s u l t m o n i t o r i n g i s u n n e c e s s a r y and 

w a s t e f u l ex p o s t . T h i s ex p o s t i n e f f i c i e n c y , howeve r , i s a n e c e s s a r y 

p a r t o f t he ex an te e f f i c i e n t a r r a n g e m e n t . I f i t were no t p a r t o f t h e 

t e c h n o l o g y t o so commi t , ou r a r r a n g e m e n t wou ld no t c o n s t i t u t e an e q u i l i b 

r i u m . B u t , whe the r o r no t i t i s p o s s i b l e t o commit i n t h i s way i s n o t 

c r u c i a l t o the e x i s t e n c e o f i n t e r m e d i a r y - c o a l i t i o n s . — ' ' Nor i s i t c r u c i a l 
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t h a t e p r o v i d e s no i n f o r m a t i o n i n a d d i t i o n t o t h a t c o n t a i n e d i n i , as was 

assumed i n d e r i v i n g ( 5 » 9 ) - ( 5 « l l ) . I f t h i s a s s u m p t i o n were d r o p p e d , t h e 

e q u i l i b r i u m a l l o c a t i o n wou ld s t i l l be t h e s o l u t i o n t o p rog ram 

( 5 . l ) - ( 5 . 8 ) . - ^ i I n e i t h e r o f t h e s e c a s e s , c o m p e t i n g i n t e r m e d i a r y - c o a l i 

t i o n s can s t i l l be u s e d t o s u p p o r t t h e e q u i l i b r i u m a l l o c a t i o n . 

I n summary, i n t h i s env i r onmen t as i n t h e p r e v i o u s one com

p e t i n g i n t e r m e d i a r y - c o a l i t i o n s s u p p o r t P a r e t o o p t i m a l a l l o c a t i o n s w h i c h 

max im ize t h e w e l f a r e o f t y p e g a g e n t s . As b e f o r e , i n t e r m e d i a r y - c o a l i 

t i o n s mimic our s t y l i z e d f a c t s abou t r e a l - w o r l d i n t e r m e d i a r i e s . They 

p r o d u c e i n f o r m a t i o n abou t p r o j e c t s , i s s u e d i f f e r e n t i a t e d c l a i m s and 

" d i v e r s i f y " a s s e t s and l i a b i l i t i e s . And each o f t h e s e f e a t u r e s i s an 

e s s e n t i a l p a r t o f t h e e q u i l i b r i u m a r r a n g e m e n t . 

6. A N u m e r i c a l Example 

I n t h i s s e c t i o n , we b r i e f l y p r e s e n t a n u m e r i c a l example [ c o n 

s i s t e n t w i t h a s s u m p t i o n s ( 4 . 1 ) , (4.2) and 4.3 s h o w i n g s o l u t i o n s t o 

programs ( 4 . 4 ) - ( 4 . 9 ) and ( 5 . 1 ) - ( 5 . 8 ) . F o r s i m p l i c i t y , we s h a l l r e f e r t o 

t h e f o r m e r as t h e "no i n t e r m e d i a r y s o l u t i o n " and t o t h e l a t t e r a s t h e 

" i n t e r m e d i a r y s o l u t i o n . " Assume t he f o l l o w i n g p a r a m e t e r v a l u e s : 

i r ( i=g) = .01 

•?r(e=g|i=b) = .60 

T i (e=g | i=g) = . 95 

i r ( r=g | i=g ) = .90 

i r ( r=g | i=b ) = . 05 
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r = 2 
g 

T h i s se t o f p r o b a b i l i t i e s can be used t o d e r i v e a l l the u ( i , e , r ) p a r a 

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

i . From the above E ( r | i = g ) = 1.9 and E ( r | i = b ) = 1.05. 

The no i n t e r m e d i a r y s o l u t i o n i s c h a r a c t e r i z e d by the f o l l o w i n g 

v a l u e s : 

X g = 50 

x * = .50505 

c * = 1.2607 
b 

c * = 25.211*. 
g g 

E x p e c t e d c o n s u m p t i o n o f type g a g e n t s i s 22.692, and t h u s , b o t h c l a s s e s 

o f a g e n t s p r e f e r t h i s s o l u t i o n t o a u t a r k y . [ S i n c e c * > F ( r | i = b ) , and 

E ( c i r | i = g ) > F ( r | i = g ) ] . S i n c e x = 50 and i r ( i=g) = .01 , o n l y one h a l f o f 

t o t a l i n v e s t m e n t can be i n t ype ( i=g) p r o j e c t s . The o t h e r h a l f w i l l be 

i n p r o j e c t s o f f e r e d by m i m i c s , who d i s h o n e s t l y c l a i m t o have t y p e g p r o 

j e c t s . The e x p e c t e d r e t u r n t o m i m i c k i n g i s r r ( r=g| i=b) c * = 1.2607, and 
g g 

t h e r e f o r e , t h e s e a g e n t s a r e i n d i f f e r e n t be tween e n g a g i n g i n t h i s a c t i v i t y 

and i n v e s t i n g , a s r e q u i r e d f o r e q u i l i b r i u m . 

F o r the same p a r a m e t e r s , t he i n t e r m e d i a r y s o l u t i o n i s c h a r 

a c t e r i z e d by the f o l l o w i n g v a l u e s : 

x * = 50 
g 

x * = .U9U95 

c * = 1.11+86 b 
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= 38.288. 

E x p e c t e d c o n s u m p t i o n o f t ype g a g e n t s i s 3 2 . 7 3 6 , so b o t h c l a s s e s p r e f e r 

t h i s s o l u t i o n t o a u t a r k y . However , e x p e c t e d c o n s u m p t i o n o f t y p e g a g e n t s 

i s g r e a t e r here t h a n i t i s i n the p r e v i o u s c a s e , and t h u s , i f f i n a n c i a l 

i n t e r m e d i a r i e s can be f o r m e d , t h e y w i l l b e . Pu t a n o t h e r w a y , t he i n t e r 

m e d i a r y s o l u t i o n i s a P a r e t o opt imum f o r t h i s economy, u n l e s s i t i s p r o 

h i b i t e d . Note t h a t i n the i n t e r m e d i a t i o n c a s e , a l l a g e n t s w h i c h r e p r e 

s e n t t h e m s e l v e s as type g a r e a c t u a l l y o f t h a t t y p e ; i n o t h e r w o r d s , 

t h e r e i s no m i m i c k i n g . A f r a c t i o n , n ( e = b | i = g ) = .05, o f ( i=g) a g e n t s g e t 

z e r o c o n s u m p t i o n even i f the p r o j e c t r e a l i z e s a good r e t u r n . However , no 

t y p e g a g e n t knows ex a n t e i f he w i l l be among t h i s f i v e p e r c e n t g r o u p , 

a n d t h i s i s p a r t o f the mechanism w h i c h r e s u l t s i n an ex ante e f f i c i e n t 

a l l o c a t i o n . 

In t h i s p a r t i c u l a r e x a m p l e , f i n a n c i a l i n t e r m e d i a r i e s " l o o k 

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

t o t a l l y a t the expense o f t ype b a g e n t s . T h i s i s no t a g e n e r a l r e s u l t , 

h o w e v e r . I t i s due t o a s s u m p t i o n {k.l) t h a t e c o n t a i n s no i n f o r m a t i o n i n 

a d d i t i o n t o t h a t c o n t a i n e d i n i . 

7« P o s s i b l e E x t e n s i o n s 

F o r the examp les c o n s i d e r e d t h e r e a r e b u t two p o s s i b l e r e t u r n s 

and bu t two p o s s i b l e e v a l u a t i o n o u t c o m e s . T h i s d i d f a c i l i t a t e the c h a r 

a c t e r i z a t i o n o f the e q u i l i b r i u m a l l o c a t i o n s b u t p l a y e d no e s s e n t i a l r o l e 

i n t he a n a l y s i s . The p rog ram (5 . l ) - (5 .8 ) whose s o l u t i o n d e f i n e s t he 
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e q u i l i b r i u m a l l o c a t i o n ( p r o v i d e d , o f c o u r s e , t h e r e i s a s u f f i c i e n t p r o 

p o r t i o n o f t y p e b a g e n t s ) i s not changed i f t he s e t s o f p o s s i b l e e and r 

a r e expanded . E x t e n d i n g t h e r e s u l t s t o t h e c a s e i n w h i c h t h e e v a l u a t i o n 

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

r e t u r n r i s a l s o i m m e d i a t e . The e q u i l i b r i u m a l l o c a t i o n t h a t i s s u p p o r t e d 

by compe t i ng i n t e r m e d i a r i e s i s a g a i n d e f i n e d by t h e s o l u t i o n t o p rog ram 

( 5 . l ) - ( 5 « 8 ) . A n o t h e r p o s s i b l e m o d i f i c a t i o n i s t o p e r m i t c o r r e l a t i o n 

among p r o j e c t r e t u r n s . T h i s i s a r e l a t i v e l y easy e x t e n s i o n i f p r o j e c t 

r e t u r n s depend on common e v e n t s w h i c h a r e p u b l i c l y o b s e r v e d . I t does no t 

d i s t u r b any o f t h e m a j o r c o n c l u s i o n s p r e s e n t e d i n t h i s p a p e r . (See D i a 

mond, [ 1 9 8 2 ] ) . 

An e x t e n s i o n w h i c h does not appea r t o be so s t r a i g h t f o r w a r d , 

h o w e v e r , i s one i n w h i c h t h e r e a r e more t h a n two a g e n t t y p e s . A l t h o u g h 

Spence [1978] has s u c c e s s f u l l y d e a l t w i t h m u l t i p l e agen t t y p e s i n an 

i n s u r a n c e economy, t h i s e x t e n s i o n i s more d i f f i c u l t i n t h e p r e s e n t e n v i 

ronment and i s t h e s u b j e c t o f c o n t i n u i n g r e s e a r c h . 
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F o o t n o t e s 

— ' B y f i n a n c i a l i n t e r m e d i a r i e s , we mean c o m m e r c i a l b a n k s , t h r i f t 

i n s t i t u t i o n s , l o a n c o m p a n i e s , consumer f i n a n c e c o m p a n i e s , e t c . — t h e s o -

c a l l e d " a s s e t t r a n s f o r m e r s . " ( G u r l e y and Shaw [1956]). We do no t i n 

c l u d e s e c u r i t y b r o k e r s , d e a l e r s and e x c h a n g e s . These a r e p e r h a p s b e t t e r 

d e s c r i b e d as an a r rangement f o r e x e c u t i n g s e c u r i t y t r a n s a c t i o n s by p r o 

v i d i n g paymen t , d e l i v e r y and a c c o u n t i n g , a s w e l l a s a s y s t e m f o r a r r i v i n g 

a t a p r i c e . 

— T h i s can be a c c o m p l i s h e d , f o r examp le , as f o l l o w s . L e t n , n 

e { l , 2 , 3 . . . } i n d e x a g e n t s , and c o n s i d e r t h e s e q u e n c e 

{1 ,1 ,2 ,1 ,2 ,3 ,1 ,2 ,3 ,^ ,1 . . . } . Agent n i s a s s i g n e d t o i n t e r m e d i a r y k , f o r k 

= 1,2,3 • . . , i f t h e n - t h e lemen t o f t h i s sequence i s k . No te t h e f r a c 

t i o n o f a g e n t s i n any i n t e r m e d i a r y i s z e r o . 

In most o f t h e e n v i r o n m e n t s c o n s i d e r e d h e r e , each i n t e r m e d i a r y 

must have a c o u n t a b l e i n f i n i t y o f b o r r o w e r s and l e n d e r s . We chose t o 

examine t h i s l i m i t i n g c a s e b e c a u s e i t i s s i m p l e s t . A t t h e c o s t o f some 

added c o m p l e x i t y , however , we c o u l d m o d i f y our e n v i r o n m e n t s s l i g h t l y and 

o b t a i n e s s e n t i a l l y t h e same r e s u l t s w i t h a l a r g e bu t f i n i t e c o n s t r a i n t on 

t h e s i z e o f i n t e r m e d i a r i e s . R e a d e r s i n t e r e s t e d i n t h i s p r o b l e m s h o u l d 

s e e Diamond [1982]. 

—^Th is s t r u c t u r e i s r e l a t e d t o t he one c o n s i d e r e d by P r e s c o t t 

and Townsend [1981+a], bu t d i f f e r s i n t h a t an i n t e r m e d i a r y - c o a l i t i o n i s 

n e e d e d , r a t h e r t han an e n t i t y t h a t r e c e i v e s o r d e l i v e r s goods based upon 

a g e n t s ' s t a t e m e n t s o f t y p e . H e r e , o p t i m a l c o a l i t i o n s o r s y n d i c a t e s ( s e e 

Ho lms t rom [1982]) r a t h e r t h a n j u s t o p t i m a l c o n t r a c t s ( see Townsend 

[1979]) a r i s e , a s t h e r e s u l t o f c o m p e t i t i v e b e h a v i o r . Our i n t e r m e d i a r y -

c o a l i t i o n s c o u l d a l s o be v i e w e d as a nexus o f c o n t r a c t s (Coase [19371) o r 

as an a r rangement t o e c o n o m i z e on t r a n s a c t i o n c o s t s ( W i l l i a m s o n [1975]). 
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—^See H a r r i s and Townsend [ l 98 l ] . I f a g e n t s were no t r i s k -

n e u t r a l i t wou ld be n e c e s s a r y t o c o n s i d e r c o n s u m p t i o n l o t t e r i e s c o n t i n 

gent upon t h e o b s e r v a b l e s as i n P r e s c o t t and Townsend [l984a, 1984b]. I f 

i t were not p a r t o f t h e t e c h n o l o g y t o precommi t t o e v a l u a t i o n subsequen t 

t o t h e r e p o r t o f t y p e , t h e r e v e l a t i o n p r i n c i p l e wou ld f a i l and t h e a n a l y 

s i s wou ld be more d i f f i c u l t . 

-=i/If i t were no t f e a s i b l e , t hen t h e r e wou ld be a d d i t i o n a l c o n 

s t r a i n t s i n t h e P a r e t o opt imum p rog ram and t h e r e s u l t i n g s o l u t i o n w o u l d 

d i f f e r . The r e l e v a n t P a r e t o opt imum f o r t h i s a l t e r n a t i v e economy wou ld 

a l s o r e q u i r e f i n a n c i a l i n t e r m e d i a r i e s f o r i t s s u p p o r t . The o n l y i m p o r 

t a n t d i f f e r e n c e would be t h a t some t y p e b p r o j e c t s wou ld be e v a l u a t e d . 

T h e n , t h e c h o i c e o f w h e t h e r o r no t t o be an e n t r e p r e n e u r wou ld no t p e r 

f e c t l y r e v e a l an a g e n t ' s t y p e . I n e i t h e r c a s e , t he key e q u i l i b r i u m c o n 

d i t i o n i s t h a t t he e x p e c t e d r e t u r n t o t y p e b a g e n t s b e t h e same, w h e t h e r 

t h e y choose t o be i n v e s t o r s , e v a l u a t o r s o r e n t r e p r e n e u r s . And i n e i t h e r 

c a s e , t h e e n t r e p r e n e u r ' s c o m p e n s a t i o n s c h e d u l e i s s t r u c t u r e d s o t h a t t h e 

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

two agen t t y p e s b e m a x i m a l . The s e c o n d a l l o c a t i o n wou ld a l s o be P a r e t o 

o p t i m a l g i v e n t h e e n v i r o n m e n t , and c o u l d no t be P a r e t o domina ted by a 

s o c i a l p l a n n e r who, l i k e t h e i n t e r m e d i a r i e s , c o u l d no t p recommi t f u t u r e 

a c t i o n s . 

—/Depend ing on t he p a r a m e t e r v a l u e s , p r o j e c t s o f t y p e ( i=g ,e=b) 

might o r might not be f u n d e d . S i m i l a r l y , some p r o j e c t s o f t y p e ( i=b ) 

m i g h t be e v a l u a t e d and funded i n e q u i l i b r i u m , i f and o n l y i f t h e i r e = g . 
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