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1. I n t roduc t i on 

Th is paper i n v e s t i g a t e s the r o l e o f f i n a n c i a l in te rmediary 

f i rms i n a genera l e q u i l i b r i u m s e t t i n g . We assume a simple economy i n 

which in format ion about r e a l investment 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 simple form of f i n a n c i a l in termediary i s shown t o endo-

genously emerge i n t h i s environment and t o perform an important f unc t i on 

not w e l l performed by s e c u r i t i e s markets ; that i s , i t permi ts the e f f i 

c i e n t product ion o f in fo rmat ion about p r o j e c t s . 

A great dea l has been w r i t t e n about f i n a n c i a l i n t e r m e d i a r i e s 

and there i s genera l agreement that these f i rms are impor tant . They 

account f o r about 10 percent o f measured GNP and p lay an important r o l e 

i n the t ransmiss ion o f monetary p o l i c y . However, nuch o f the e x i s t i n g 

a n a l y s i s of these f i rms has been hampered by a l ack o f what a r e , i n our 

o p i n i o n , the needed t o o l s — t h a t i s , t o o l s fo r dea l i ng w i th f u l l y -

s p e c i f i e d e q u i l i b r i u m s t r u c t u r e s . For example, many e x i s t i n g s t u d i e s 

have developed normative models o f the i n d i v i d u a l in termediary f i r m . 

G e n e r a l l y , some s p e c i f i c imper fec t ion such as t r a n s a c t i o n s cos t s o r 

s loped demand func t ions i s assumed a priori, and then the in termediary 

e x p l o i t s the imper fec t i on (s ) so as t o earn a p r o f i t . However, these 

t r a n s a c t i o n s cos ts models are r a r e l y put i n the context o f a c a p i t a l 

market or genera l e q u i l i b r i u m . - ^ And there are many i n t e r e s t i n g i s sues 

p e r t a i n i n g to f i n a n c i a l i n t e rmed ia r i es tha t cannot be adequately a d 

dressed except i n a market e q u i l i b r i u m con tex t . 

The Arrow-Debreu paradigm meets the c r i t e r i a o f f u l l y - s p e c i f i e d 

genera l e q u i l i b r i u m , but i s not up to the task of t r e a t i n g f i n a n c i a l 

i n te rmed ia r i es e i t h e r . With p r i c e - t a k i n g by a l l agen ts , no f r i c t i o n s and 

no p r i v a t e i n f o rma t i on , i n te rmed ia r i es need not e x i s t (a fac t o f ten noted 
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in the l i t e r a t u r e ) s ince they can do noth ing b e t t e r or more than i n d i v i 

dua l agents can do f o r themselves (Fama [1980]). Th is paradigm has been 

f requent l y employed i n s tudy ing c a p i t a l market e q u i l i b r i u m . Y e t , the 

e m p i r i c a l l y observable fac t i s tha t i n te rmed ia r i es do e x i s t and are im

por tant p layers i n v i r t u a l l y a l l c a p i t a l markets. 

One branch o f e x i s t i n g l i t e r a t u r e was p a r t i c u l a r l y important in 

the development o f our own t h i n k i n g on these i s s u e s . I t t r e a t s in te rme

d i a r i e s as a mechanism to overcome problems i n f i n a n c i a l market e f f i c i 

ency due to asymmetr ica l ly informed borrowers and l e n d e r s . The idea i s 

tha t would-be borrowers know t h e i r own c h a r a c t e r i s t i c s b e t t e r than do 

would-be l e n d e r s . Lenders can acqu i re t h i s in fo rmat ion a t c o s t , but may 

not have an i ncen t i ve to do so i f they cannot appropr ia te i t s v a l u e . 

Leyland and Py le [1977] d i scussed t h i s problem and con jec tu red that f i 

n a n c i a l i n te rmed ia r i es might be a n a t u r a l s o l u t i o n to i t . Subsequent 

work by Campbell and Kracaw [1980,1981], however, argued tha t in te rme

d i a r i e s were subject to moral hazard problems and that t h e i r in fo rmat ion 

product ion would be in f l uenced by s ide payments from bor rowers . Thus, 

some i ncen t i ve compat ib le mechanism would have to e x i s t fo r in terme

d i a r i e s , and these authors concluded tha t i n te rmed ia r i es had no compara

t i v e advantage over the u l t ima te borrowers i n t h i s respec t . As w i l l 

become c l e a r i n the f o l l ow ing pages, our own a n a l y s i s reaches qu i te a 

2 / 

d i f f e r e n t conc lus ion.—' 

There are at l e a s t a few opera t ing c h a r a c t e r i s t i c s o f f i n a n c i a l 

i n te rmed ia r i es which are so u n i v e r s a l and so w ide ly recogn ized tha t they 

may be re fe r red to as " e m p i r i c a l f a c t s " . Of cou rse , i t i s d e f i n i t i o n a l 

that they borrow from one subset o f agents i n the economy and lend t o 

another . More s p e c i f i c a l l y , however, i n te rmed ia r i es e x h i b i t the f o l l o w 

ing c h a r a c t e r i s t i c s._3/ 
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i . They produce c o s t l y in format ion on the a t t r i b u t e s o f would-be 

bor rowers , which i s then used to a l l o c a t e l o a n s . Most o f the 

asse ts he ld by f i n a n c i a l i n t e rmed ia r i es are heterogenous, " r i c h " 

i n p r i v a t e i n f o rma t i on , and r a r e l y t raded i f t raded a t a l l . 

i i . They i ssue t h e i r own s e c u r i t i e s which have d i f f e r e n t s ta te c o n 

t ingen t payof fs than c la ims issued by u l t ima te borrowers, 

i i i . They borrow from and lend to a l a rge number o f agents . Thus, to 

the extent that numbers measure d i v e r s i f i c a t i o n , they are h i gh l y 

d i v e r s i f i e d on both s ides o f t h e i r balance shee ts . 

I t i s perhaps reassu r ing tha t the p r i m i t i v e i n te rmed ia r i es 

which endogenously emerge i n our a n a l y s i s e x h i b i t each of these cha rac 

t e r i s t i c s . 

Summary and Overview of What Fol lows 

B r i e f l y , the res t o f the paper proceeds as f o l l o w s . Sec t i on 2 

s p e c i f i e s a two-per iod economy. A l l agents are r i s k n e u t r a l and i d e n t i 

c a l , except that each i s endowed w i th an investment p ro jec t whose rate o f 

re turn may take on two v a l u e s , h igh or low. Some p ro j ec t s have a h igher 

expected return than o t h e r s , but t h i s in format ion i s p r i v a t e to the i n 

d i v i d u a l endowed w i th the p r o j e c t . In pe r i od two, p r o j e c t s ' re turns are 

p u b l i c l y observed. There are two product ion t e c h n o l o g i e s , one fo r the 

s i n g l e consumption good and another f o r in fo rmat ion about the ra te o f 

re tu rn on investment p r o j e c t s . Any agent may spend h i s weal th endowment 

to ob ta i n a s i g n a l which p rov ides p r i v a t e in fo rmat ion about the p rospec 

t i v e rate of re turn on a p r o j e c t , h i s own or a n o t h e r ' s . 

In Sec t ion 3 we i n v e s t i g a t e 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 tha t agents have no p r i o r in format ion on any p a r t i c u l a r 
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p r o j e c t ' s re turn d i s t r i b u t i o n , i n c l u d i n g t h e i r own. Th is assumption 

a b s t r a c t s from the problem of adverse s e l e c t i o n , and i n i t i a l l y , we ab

s t r a c t from the problem of moral hazard too by assuming tha t a l l agents 

are p a t h o l o g i c a l l y honest . In t h i s case , the e f f i c i e n t a l l o c a t i o n i s one 

which prov ides the same ex ante consumption to a l l agents . Th is a l l o c a 

t i o n i s def ined and supported by a compet i t i ve s e c u r i t i e s market; how

e v e r , a number o f o ther arrangements would work equa l l y w e l l . 

Next , we show that when the assumption of p a t h o l o g i c a l honesty 

i s dropped, the 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 the sense t h a t , 

even when the product ion o f investment in format ion would inc rease aggre

gate consumption, no agent w i l l produce i t . What i s requ i red i s an a r 

rangement tha t resembles, i n a s t y l i z e d way, a f i n a n c i a l i n te rmed ia ry . 

One such arrangement i s a c o a l i t i o n o f n agents who j o i n together t o 

eva lua te p r o j e c t s . In the f i r s t p e r i o d , they announce an investment 

p o l i c y and compensation schedules f o r themselves and fo r o ther agents who 

become depos i to rs or borrowers. I t i s shown tha 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 i s arrangement supports the op t ima l a l l o c a t i o n f o r the economy 

descr ibed p rev i ous l y (the one w i th p a t h o l o g i c a l honesty) and the re fo re 

must be op t ima l i n the presence of moral hazard . 

In Sec t i on h, we in t roduce the p o s s i b i l i t y of adverse s e l e c t i o n 

by assuming tha t each agent has some in fo rmat ion about the p r o j e c t w i t h 

which he i s endowed. S p e c i f i c a l l y , he i s a l s o endowed w i th a s i g n a l , 

gene ra l l y imper fec t , of the rate of re turn h i s p ro jec t w i l l r e a l i z e i f 

funded. Th is in format ion i s p r i v a t e . Next , we c h a r a c t e r i z e an e q u i l i 

br ium fo r t h i s economy assuming l e g a l r e s t r i c t i o n s which p r o h i b i t the 

format ion o f i n t e r m e d i a r y - c o a l i t i o n s of the k ind descr ibed p r e v i o u s l y . 

An e q u i l i b r i u m a l l o c a t i o n i s then de f ined and supported w i th a s e c u r i t i e s 



- 5 -

market. In t h i s e q u i l i b r i u m , as i n the prev ious one, there i s no way t o 

r e a l i z e a re turn on c o s t l y in format ion and none i s produced. Th is case 

does have an i n t e r e s t i n g a d d i t i o n a l feature though. The e q u i l i b r i u m i s 

one which i s p a r t i a l l y separated by agen t /p ro jec t t ype , wi th the degree 

of separa t ion determined endogenously. This i s u n l i k e most s i g n a l i n g 

models we have seen, in which agents are e i t h e r p e r f e c t l y separated by 

t ype , or not separated a t a l l . 

In Sec t ion 5 we drop the l e g a l r e s t r i c t i o n on the format ion of 

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 tha t under c e r t a i n cond i t i ons the 

e q u i l i b r i u m i s one w i th in format ion p roduc t ion . L a t e r , i n Sec t ion 6, a 

numer ica l example i s prov ided showing tha t the set of economies f o r which 

these cond i t i ons hold 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 cons ide rab ly more compl icated than the prev ious one, but as 

before i n te rmed ia r i es are c o a l i t i o n s of n agents (wi th n l a r g e ) , which 

spec i f y investment r u l es and compensations f o r c o a l i t i o n members, d e p o s i 

t o r s and borrowers. I t i s fu r the r shown that no c o a l i t i o n can form and 

spec i f y a d i f f e r e n t set o f r u l es and compensations i n such a way as to 

draw agents away from the i n te rmed ia r i es we desc r i be . Thus, we contend 

tha t t h i s arrangement i s t r u l y an e q u i l i b r i u m among compet i t i ve c o a l i t i o n 

i n t e r m e d i a r i e s . 

Sec t i on 7 i s an as ide on the problem of b r i b e s , or s i d e -

payments, which might be pa id to c o a l i t i o n members i n exchange fo r t h e i r 

purposely mis represent ing eva lua t i on outcomes. I t i s argued that t h i s 

problem i s a r e l a t i v e l y t r i v i a l one fo r f i n a n c i a l i n t e r m e d i a r i e s , and 

tha t abs t r ac t i ng from i t i s j u s t i f i e d . Sec t ion 8 d i scusses p o s s i b l e 

ex tens ions . 
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In summary, a compet i t i ve e q u i l i b r i u m wi th f i n a n c i a l in te rme

d i a r i e s i s shown to y i e l d Pareto op t ima l a l l o c a t i o n s g iven the appro

p r i a t e resource and i ncen t i ve c o n s t r a i n t s , w i th o r wi thout adverse s e 

l e c t i o n . In e i t h e r case , i n t e rmed ia r i es must lend to and borrow from a 

la rge number of agents to be s u c c e s s f u l . They produce in fo rmat ion about 

investment p ro j ec t s and they issue t h e i r own s e c u r i t i e s w i th d i f f e r e n t 

s ta te cont ingent payof fs than c la ims issued by u l t ima te borrowers. In 

o ther words, they e x h i b i t the key c h a r a c t e r i s t i c s o f r e a l wor ld f i n a n c i a l 

i n t e r m e d i a r i e 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 that they " d i v e r s i f y " 

asse ts and l i a b i l i t i e s , s ince a l l agents are assumed r i s k - n e u t r a l . 

2 . The Economy 

There i s a countable i n f i n i t y o f agents that l i v e two 

p e r i o d s . They are endowed w i th one un i t o f t ime i n the i n i t i a l p e r i o d 

and an investment p ro jec t of e i t h e r a good type i = g o r a bad type i = b 

where g > b. Using t h e i r endowment o f t ime they can i n the f i r s t p e r i o d 

e i t h e r produce one un i t o f the investment good or monitor a p r o j e c t . 

Agents pre ferences are ordered by expected consumption i n the second and 

f i n a l p e r i o d . Thus, 

E{c} 

orders the d i s t r i b u t i o n o f consumptions where E{ } i s the expec ta t ion 

opera to r . Consumption i s n e c e s s a r i l y nonnegat ive, an assumption which 

p lays a c e n t r a l r o l e i n the a n a l y s i s . 
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The ra te of re tu rn per un i t o f investment i n a p ro jec t i s e i 

the r r = b o r r = g where g > b f o r investments x i n the range 0 < x 

< x • Here x i s the maximum investment i n a p r o j e c t , and i t i s assumed 

that x i s l a rge r e l a t i v e to an i n d i v i d u a l ' s one u n i t endowment o f the i n 

vestment good. The re turn i s p u b l i c in format ion in the second p e r i o d . 

I f a p ro jec t i s eva lua ted , a s i g n a l e = b or e = g i s observed, which i s 

p r i v a t e to the eva lua to r . T h i s s i g n a l p rov ides in format ion about the 

rate of re turn on the p r o j e c t , which may be be t t e r or worse than the 

in fo rmat ion prov ided by p ro jec t t ype . Th is concept w i l l now be made 

p r e c i s e . 

P r o j e c t , o r agent , types ( i , e , r ) are i d e n t i c a l and independent 

draws w i t h n ( i , e , r ) denot ing the p r o b a b i l i t y o f type ( i , e , r ) e 

{g,b}x{g,b}x{g,b} . There be ing a countable i n f i n i t y of agents , through 

t h i s a n a l y s i s we cons ide r the f r a c t i o n s of the va r ious types which are 

j u s t the i r ( i , e , r ) . For a r igorous j u s t i f i c a t i o n o f t h i s procedure see 

Green [1982]. 

Agents in t h i s economy know t h e i r own type i = g or b and, o f 

course , the p r o b a b i l i t i e s i r ( i , e , r ) . They do not have the oppor tun i ty t o 

enter i n t o con t rac ts p r i o r to observ ing t h e i r i . Throughout, expec ta 

t i o n s are wi th respect to the p r o b a b i l i t y d i s t r i b u t i o n def ined by the 

i t ( i , e , r ) . I f a p r o j e c t i s eva lua ted , then the e v a l u a t o r ' s p r i v a t e i n f o r 

mation about the p ro jec t i s e e{g,b} . I f a p r o j e c t i s funded, the re tu rn 

r on the p ro jec t i s p u b l i c l y observed i n the second p e r i o d . 

I t i s fu r the r assumed tha t i = g and/or e = g s i g n a l s tha t the 

re tu rn on the p ro jec t w i l l be h i g h , or tha t r = g . Thus 

n{r=g|i=g} > ir{r=g|i=b} 
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and 

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

F i n a l l y , a l l the i r ( i , e , r ) are s t r i c t l y p o s i t i v e so i t i s imposs ib le to 

deduce i g iven the eva lua t i on e and the re tu rn r. 

The e q u i l i b r i u m behavior o f t h i s economy w i l l depend upon the 

i r ( i , e , r ) parameters. Two po la r cases w i l l r ece ive p a r t i c u l a r a t t e n 

t i o n . In the f i r s t , i t i s assumed tha t i con ta ins no in fo rmat ion about a 

p r o j e c t ' s re turn so that adverse s e l e c t i o n i s not a problem. In the 

second, e prov ides no in format ion about r o ther than that prov ided by 

i . In t h i s case i i s s u f f i c i e n t r e l a t i v e to the p a i r ( i , e ) i n f o r e c a s t 

ing r , or 

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

A d d i t i o n a l cond i t i ons w i l l be imposed which insu re i n both cases tha t 

there i s eva lua t ion in e q u i l i b r i u m . We de fe r t h e i r s p e c i f i c a t i o n u n t i l , 

i n the f i r s t case , we analyze a model i n which eva lua t ions are not p r i 

vate i n fo rma t i on ; and i n the second, i n which eva lua t ions are p r i v a t e but 

only b i l a t e r a l con t rac ts are pe rm i t t ed . Then the mot iva t ion f o r these 

a d d i t i o n a l cond i t i ons w i l l become apparent . 

F igure 1 below i n d i c a t e s the t i m i n g of va r ious events and a c 

t i o n s dur ing the two p e r i o d s . 

F igure 1 

Per iod 1 

A l l agents know whether t h e i r p ro jec t i s o f type i = g or i = b, 
p r i o r to 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 . 

Agents can enter i n t o c o n t r a c t s . 
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- Agents can eva lua te . 

Investments are made. 

Per iod 2 

- P ro j ec t s re tu rns are r e a l i z e d and observed by a l l . 

- Consumption occu rs . 

Resource c o n s t r a i n t s are tha t per c a p i t a investment i n p r o j e c t s 

p lus the f r a c t i o n o f the p r o j e c t s evaluated i s cons t ra ined by per c a p i t a 

endowment, and tha t per c a p i t a consumption i s cons t ra ined by per c a p i t a 

product ion o f the consumption good. 

(2.1) T o t a l investment per c a p i t a + t o t a l number of eva lua t ions per 
c a p i t a < t o t a l endowment per c a p i t a . 

(2.2) Per c a p i t a consumption < Per c a p i t a product ion o f 
the consumption good. 

Throughout t h i s paper the compet i t i ve equ i l i b r i um cons t ruc t i s 

employed, which requ i res no monopoly power. In the economies descr ibed 

l a t e r , wi th compet i t i ve f i n a n c i a l i n t e r m e d i a r i e s , t h i s i s accompl ished by 

having a countable i n f i n i t y o f agents and by i n te rmed ia r i es be ing " s m a l l " 

i n the sense tha t the f r a c t i o n o f a l l agents which are any i n te rmed ia r y ' s 

customers i s ze ro . At the same t ime , i n te rmed ia r i es are " l a r g e " i n the 

sense that each has a countable i n f i n i t y of borrowers and lenders.—^ As 

shown l a t e r , each in termediary must dea l w i th a l a rge number o f agents i n 

o rder to insure that i t can meet i t s con t rac tua l o b l i g a t i o n s w i th prob

a b i l i t y one. 



- 10 -

3* E q u i l i b r i u m A l l o c a t i o n s Without Adverse S e l e c t i o n 

We f i r s t abs t rac t from the adverse s e l e c t i o n problem by assum

ing an agen t ' s type i i s independent o f both the eva lua t i on e and re tu rn 

r of that agent 's p r o j e c t . Th is being the case , the i p lays no r o l e i n 

the a n a l y s i s and consequent ly i s dropped i n t h i s s e c t i o n . I t i s f u r t h e r 

assumed i n t h i s sec t ion that 

(3.1) X *(e=g) [E{r|e=g} - E{r} j > 1 . 

This i s requ i red fo r the expected value o f an eva lua t i on of a p r o j e c t i n 

which x i s invested i f i t r ece i ves a good eva lua t ion ( l e f t hand s ide) to 

exceed the cos t o f an eva lua t i on which i s 1. 

F i r s t suppose that people were p a t h o l o g i c a l l y honest and never 

l i e d . For t h i s economy the s o c i a l optimum, which prov ides the same ex 

ante we l fa re to a l l , i s as f o l l o w s . F r a c t i o n y of p ro j ec t s are 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 inves ted i n evaluated p ro jec t s which prove to be p rom is i ng ; 

and a l l people have consumption l o t t e r i e s w i th 

(3.3) E{c} = x E{r|e=g} n(e=g)y. 

Cond i t i on (3.2) requ i res that j u s t enough p ro j ec t s are evaluated so t h a t , 

i f the good ones are funded at l e v e l x> a l l the endowment o f the i n v e s t 

ment good remaining a f t e r the eva lua t i on i s i nves ted . Cond i t i on (3«3) i s 

that per c a p i t a consumption equals per c a p i t a output o f the consumption 

good. 
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I f a l l agents are p a t h o l o g i c a l l y honest t h i s a l l o c a t i o n can be 

supported by any of a number of arrangements, i n c l u d i n g a compet i t i ve 

market f o r shares. Suppose, f o r example, t ha t f r a c t i o n y o f agents e v a l 

uate t h e i r p ro jec t s and f r a c t i o n 1 - y , who are c a l l e d i n v e s t o r s , do 

no t . Those who eva luate t h e i r p r o j e c t s , and are fo r tunate enough to have 

good p r o j e c t s , become entrepreneurs and i ssue shares. For one un i t of 

the investment good, an i n v e s t o r rece i ves a share which promises to pay a 

f r a c t i o n s of the f i r m ' s pe r iod two t o t a l ou tpu t , where 

( 3 . M s = y ir(e=g). 

The number o f shares issued i s x f o r t h i s i s the amount needed to fund 

the p r o j e c t . The entrepreneur r e t a i n s a c l a i m on 1 - xs percent o f the 

f i r m ' s per iod two output . Those who eva luate t h e i r p ro j ec t s and are 

unfor tunate i n r e c e i v i n g a bad eva lua t ion consume z e r o . Inves tors r e 

ce i ve the expected consumption s p e c i f i e d i n (3«3) . Entrepreneurs rece ive 

expected consumption i n (3.3) d i v i ded by ir(e=g). Ex ante, those who 

eva luate p ro jec t s a l so have expected consumption g iven in (3«3) . Bu t , 

some are fo r tunate (obta in e=g and become entrepreneurs) and rece i ve 

g rea te r expected consumption a f t e r e v a l u a t i o n , whi le others are un fo r 

tunate (obtain e=b) and consume z e r o . 

Th is scheme w i l l not work i f any agents are d ishones t . There 

i s an i ncen t i ve f o r those w i th bad eva lua t i ons to c l a i m otherwise and t o 

i s sue shares anyway, s ince i t i s c o s t l e s s f o r them to do so. Thus, no 

agent who eva luates w i l l ever announce a bad outcome, and f o r t h i s reason 

markets fo r in format ion w i l l f a i l . Without more compl icated c o n t r a c t u a l 

arrangements, there i s no way to r e a l i z e the ga ins from i n v e s t i n g i n 

e v a l u a t i o n . We next show that there i s an arrangement, resembl ing a 

f i n a n c i a l i n te rmed ia ry , which overcomes t h i s problem. 
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Suppose a group o f y agents form a c o a l i t i o n i n pe r i od one, 

which i s c a l l e d a f i n a n c i a l in te rmed iary . The c o a l i t i o n p u b l i c l y an

nounces an investment p o l i c y , and compensation schedules f o r " d e p o s i 

t o r s " — t h o s e agents who tu rn t h e i r wea l th endowment over to the in terme

d ia ry f o r investment. The investment p o l i c y i s tha t c o a l i t i o n members 

w i l l eva luate y p r o j e c t s , funding only those which rece i ve a favorab le 

e v a l u a t i o n , at a l e v e l x« Agents whose p ro j ec t s are eva luated agree t o 

depos i t t h e i r un i t o f the investment good w i th the in termediary and to 

d e l i v e r a l l output o f the consumption good produced to i t . A l l d e p o s i 

t o r s , i nc l ud ing those whose p ro j ec t s are eva lua ted , are promised a pay

ment i n pe r iod two o f 

X E{r|e=g} n(e=g)y 

u n i t s of the consumption good. The members o f the c o a l i t i o n , namely the 

e v a l u a t o r s , share equa l l y i n the p r o f i t s o f the in termediary and i n p e r i 

od one, before eva lua t i on occu rs , t h e i r expected consumption i s de f ined 

by the l o t t e r y (3«3)« This arrangement supports an op t ima l a l l o c a t i o n 

f o r the world w i th p a t h o l o g i c a l honesty—a wor ld w i th fewer c o n s t r a i n t s 

than the one being cons ide red . Consequent ly, i t i s n e c e s s a r i l y op t ima l 

f o r the present environment, one w i th some agents d i shones t . 

We dea l t w i th but one i n te rmed ia ry , but g iven tha t there a re 

constant returns to sca le i n in fo rmat ion p roduc t i on , and tha t a l l agents 

have equal access to the eva lua t i on techno logy , there cou ld equa l l y w e l l 

be many competing i n t e r m e d i a r i e s . S i z e i s not a matter of i n d i f f e r e n c e , 

however, and i n fac t i n t e rmed ia r i es must be l a rge (that i s , eva luate and 

inves t i n a l a rge number of p r o j e c t s ) t o be s u c c e s s f u l . The compensation 

promised to depos i to rs can be pa id w i th c e r t a i n t y i f and on ly i f the 
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i n te rmediary i s p e r f e c t l y d i v e r s i f i e d across investment p r o j e c t s . But i f 

i n per iod one d e p o s i t o r s ' compensation i s l e s s than p e r f e c t l y c e r t a i n , 

then c o a l i t i o n members may have an i n c e n t i v e to misrepresent eva lua t i on 

outcomes. 

Cons ide r , f o r s i m p l i c i t y , an in termediary composed o f j u s t one 

eva lua to r and x d e p o s i t o r s . To inves t e f f i c i e n t l y — t h a t i s to i nves t i n 

on ly those p ro j ec t s w i th a favorab le eva luat ion—would requ i re the f o l 

lowing c o n t r a c t u a l arrangement. " I f upon e v a l u a t i o n , e = g , i nves t x i n 

the p r o j e c t ; o therwise return one un i t o f the investment good to each 

d e p o s i t o r . " This arrangement would, o b v i o u s l y , requ i re the p o s s i b i l i t y 

o f r e c o n t r a c t i n g . Eut i n any case i t would f a i l s ince the eva lua to r 

would have an i n c e n t i v e (known to a l l agents) to misrepresent an un favo r 

ab le eva lua t i on and inves t anyway.—• 

Thus, the p r i m i t i v e c o a l i t i o n - i n t e r m e d i a r i e s descr ibed here 

must i nves t i n a la rge number o f p r o j e c t s , and borrow from an even l a r g e r 

number o f depos i t o r s , even though a l l agents are assumed r i s k - n e u t r a l . 

They mimic the other key fea tu res of f i n a n c i a l i n t e rmed ia r i es t o o ; t h a t 

i s , they produce in format ion on investments and i ssue 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 . Impor tan t ly , t h e i r ac t i ons are s p e c i f i e d i n a pe r i od one 

c o n t r a c t u a l arrangement which t i e s the eva lua t i on and investment a c t i v i 

t i e s and e x p l o i t s a l l p o t e n t i a l ga ins from trade.—^ 

k. E q u i l i b r i u m A l l o c a t i o n s With Adverse S e l e c t i o n 

In t h i s sec t i on the i subsc r i p t i s re in t roduced , r e s u l t i n g i n 

an economy w i th adverse s e l e c t i o n . In order to focus on t h i s fea tu re 
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e x c l u s i v e l y , we invoke the extreme assumption tha t an eva lua t i on p rov ides 

no a d d i t i o n a l in format ion about a p r o j e c t ' s re turn o ther than the i n f o r 

mation conta ined i n i . Fo rma l l y , t h i s means that i i s s u f f i c i e n t r e l a 

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

(h.l) i 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 that i i s never p e r f e c t l y deduc ib le from knowledge o f 

e and r; tha t i s 

(It.2) 0 < n ( i | e , r ) < l , f o r a l l ( i , e , r ) . 

Thus, i t can never by proved ex post tha t an agent misrepresented h i s 

t ype . For t h i s economy, absent p r i v a t e i n fo rma t i on , there would be no 

reason to evaluate p ro j ec t s as t h i s procedure i s c o s t l y and produces no 

a d d i t i o n a l in format ion to tha t conta ined i n i . 

P a t h o l o g i c a l Honesty 

We f i r s t cons ide r the economy w i th a l l agents p a t h o l o g i c a l l y 

honest . Assuming as we do i n t h i s s e c t i o n , tha t 

(k.3) X*( i=g) < 1, 

the ga ins from t rade accrue to those w i th promis ing p r o j e c t s . F igu re 2 

dep ic t s the supply and demand f o r investment funds. As can be seen from 

the f i g u r e , reve rs ing i n e q u a l i t y (k.3) r e s u l t s in the e q u i l i b r i u m o r 

market re turn i n c r e a s i n g from E{r| i=b} to E{ r | i=g} . This l a t t e r case i s 

u n i n t e r e s t i n g , at l e a s t from our po in t of v iew, f o r then markets can be 

used to support the optimum a l l o c a t i o n even i f agents are not p a t h o l o g i 

c a l l y honest. With p a t h o l o g i c a l honesty , though, a l l ga ins from trade 



F i g u r e 2 

M a r k e t ^ 
R e t u r n 

E { r | i = g } 
S u p p l y 

E { r | i = b } 

X * ( i = g ) 1.0 I nves tmen t 
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accrue to those endowed w i th the promis ing p r o j e c t s because these are the 

type i n l i m i t e d supply when (h.3) i s s a t i s f i e d . Th i s i s an important 

po in t f o r t h i s p r i n c i p l e , we s h a l l argue, app l i es to environments i n 

which i i s p r i va te in fo rmat ion and agents are not p a t h o l o g i c a l l y honest . 

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

t i o n s f o r t h i s environment, w i l l be the one which maximizes the we l fa re 

o f type i = g agents subject not on ly to the resource c o n s t r a i n t s (2.1) 

and (2.2) but a l s o to an 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 r e q u i r i n g tha t 

type i = b agents are a t l e a s t as w e l l o f f as under au ta rky . This a l l o 

c a t i o n i s s t ra igh t fo rward and, fo r b r e v i t y , we w i l l not set i t out f o r 

ma l l y . 

P r i v a t e In fo rmat ion , but F i n a n c i a l In te rmed iar ies P r o h i b i t e d 

We next cha rac te r i ze the e q u i l i b r i u m wi th both p r i v a t e in fo rma

t i o n and l e g a l c o n s t r a i n t s tha t prec lude f i n a n c i a l i n t e r m e d i a r i e s , as 

def ined p r e v i o u s l y . Our candidate f o r the e q u i l i b r i u m a l l o c a t i o n i s the 

s o l u t i o n to the program 

(k.k) max E { C |i=g} 

( x . ) , ( c . r ) > 0 

sub jec t to 

(lu5) I rr( i) E { c . r | i } < I i r ( i ) x . E { r | i } 
i i 

(k.6) I x . w( i ) < 1 
i 

(**-7) x . < X 



- 16 -

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

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

Here i s investment i n a p ro jec t of type i and c ^ r i s consumption o f a 

type ( i , r ) agent. Cons t ra in t (i+.5) i s that per c a p i t a consumption i s 

bounded by per c a p i t a p roduc t ion . Cons t ra in t (U.6) i s that per c a p i t a 

investment i s cons t ra ined by the a v a i l a b i l i t y o f the investment good. 

Cons t ra in t {k.f) i s tha t investment i n a p ro jec t i s bounded by x* Con

s t r a i n t s (k.Q) are i ncen t i ve c o n s t r a i n t s ; namely, that i t i s never i n the 

i n t e r e s t o f agents to misrepresent t h e i r t ype . F i n a l l y , (U.9) i s tha t 

both agent types must be a t l e a s t as w e l l o f f as under au ta rky . 

The s o l u t i o n to t h i s program i s almost immediate. F i r s t c g ^ , 

that i s consumption of good type agent w i th a bad p ro jec t r e a l i z a t i o n , 

( i=g , r=b), may be taken to be ze ro . I f i t were not , c cou ld be i n -

creased and c „ K reduced, ho ld ing expected consumption E{c n-„ i=g} f i x e d . 

Th is would have no a f f e c t upon the ob jec t i ve func t ion or the technology 

c o n s t r a i n t s (U.5-U.7), and (U.9). I t would in t roduce s lack i n the key 

i ncen t i ve compab i l i t y c o n s t r a i n t 

E ( c b r | i = b } > E { c g r | i = b } . 

Thus, we are assuming that the parameters are such tha t t h i s c o n s t r a i n t 

i s b ind ing ( e . g . that i t i s not i n the i n t e r e s t o f type i = b to c l a i m to 

be of type i = g ) . To f i nd the necessary and s u f f i c i e n t cond i t i ons to 

insure that i t i s b i n d i n g , we so lve the program without that c o n s t r a i n t , 

and then r e s t r i c t the parameters to be such that the c o n s t r a i n t i s 

v i o l a t e d , f o r tha t a l l o c a t i o n . 
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I f we so lve the program wi thout c o n s t r a i n t s (U.8), a s o l u t i o n 

i s 

c o _ X E{r| i=g} - E{rIi=b} (x - l ) 
gg ir(r=gli=f 

c ° = c ° = E{r| i=b} 
"bb hi 

(k.10) x ° = [ l - X *( i=g)IMi=b). 

There fo re , we must r e s t r i c t the parameters such tha t 

( l u l l ) E{c . |i=b} = c ° ir(r=g|i=b) > E { r l i = b } , l r ' gg 1 1 

which i s the necessary and s u f f i c i e n t c o n d i t i o n f o r the key i ncen t i ve 

c o n s t r a i n t (h.Q) to be 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 always p o s s i b l e , as E{r| i=g} > E{ r | i=b} . 

With the i ncen t i ve c o n s t r a i n t b i nd ing the optimum 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 * the market i n t e r e s t r a t e , c * ^ the compensation of an 

entrepreneur i f the p ro jec t has r=g, and x* the amount inves ted i n each 

o f the type (i=b) p r o j e c t s . Now 

(U.12) c * = max {E{ r | i=b} , c * n(r=g|i=b)} 

(U.13) X n(i=g) + x* ir(i=b) = 1 

(It . lU) c * n(i=g,r=g) + c * ir(i=b) = x E{r| i=g} ir(i=g) + 

x * E{r| i=b} i r ( i=b) , 
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are the three b ind ing c o n s t r a i n t s , which can be so lved fo r the e q u i l i 
br ium c * c* and x * . No te , f u r t h e r , tha t x * = x, c * = 0, o . K = c * and 

b ' gg b ' g gb D O t) 

°bg = c b * f u l l y de f i nes our candidate f o r the e q u i l i b r i u m a l l o c a 

t i o n . 

Support 

One way i n which t h i s a l l o c a t i o n cou ld be supported i s f o r a l l 

i n d i v i d u a l s w i th promis ing p r o j e c t s to become en t repreneurs , as w e l l as 

f r a c t i o n x * / X ° f those agents w i th poor p r o j e c t s . Entrepreneurs agree to 

i nves t t h e i r endowment of the investment good i n t h e i r p ro jec t and to 

fund the remainder o f the investment , namely, x - 15 by i s s u i n g shares to 

i n v e s t o r s . An entrepreneur rece i ves compensation c* i f r = g , and zero 

o therwise . 

From (it.12), those endowed w i th poor p ro j ec t s are i n d i f f e r e n t 

between becoming entrepreneurs or i n v e s t o r s , as t h e i r expected re tu rn 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 type (i=b) 

agents become entrepreneurs and the res t become i n v e s t o r s . Thus, t h i s 

e q u i l i b r i u m e n t a i l s some mimicking by agents endowed w i th type (i=b) 

p r o j e c t s , who i n t e n t i o n a l l y misrepresent tha t they have type ( i=g) . 

Agents a c t u a l l y endowed w i th good p r o j e c t s w i l l attempt to d i f f e r e n t i a t e 

themselves by o f f e r i n g to consume zero when r = b. Bu t , i n g e n e r a l , they 

cannot do so p e r f e c t l y due to the bound on consumption, c > 0. There

f o r e , the e q u i l i b r i u m w i l l be one which i s partially separa t ing by agent 

t y p e , the degree o f separa t ion determined endogenously. Th i s i s u n l i k e 

most s i g n a l i n g models i n which agents are e i t h e r p e r f e c t l y separated by 

t y p e , or not separated at a l l (See Spence [ l97M)« Sec t i on 6 p resents a 

numer ica l example which should help t o c l a r i f y t h i s r e s u l t . 
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Throughout t h i s a n a l y s i s i t was assumed that there would be no 

e v a l u a t i o n . The reason was p r e c i s e l y as i n the prev ious s e c t i o n ; there 

i s no way to r e a l i z e a return on an investment i n in fo rmat ion i f agents 

must produce i t u n i l a t e r a l l y and cannot form c o a l i t i o n s . And, as i n the 

prev ious case wi th i p u b l i c , a compet i t i ve e q u i l i b r i u m maximizes the 

we l fa re o f those endowed w i th good p r o j e c t s , but sub jec t to i n cen t i ve and 

resource c o n s t r a i n t s . 

5. Adverse S e l e c t i o n and Eva lua t i on 

In t h i s sec t i on j denotes what type an agent repor ts h imse l f to 

be , wh i l e i cont inues to denote the agen t ' s t rue t ype . A t t en t i on i s 

r e s t r i c t e d to those arrangements i n which i t i s never i n the i n t e r e s t of 

anyone to misrepresent h i s t ype , the so c a l l e d "s imple d i r e c t mecha

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

c i p l e . This p r i n c i p l e insures ( fo r a c l a s s o f economies i n c l u d i n g ours) 

tha t i f a p a r t i c u l a r arrangement 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 , then there 

e x i s t s another arrangement which does no t , and which has the same e q u i -

7 / 

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

As before we con jec tu re tha t a p a r t i c u l a r Pareto optimum a l l o 

ca t i on i s an e q u i l i b r i u m a l l o c a t i o n w i th compet i t i ve i n t e r m e d i a r i e s . I t 

i s the f e a s i b l e a l l o c a t i o n which maximizes the u t i l i t y of type (i=g) 

agents subject to the c o n s t r a i n t tha t i t i s the i n t e r e s t o f type (i=b) to 

p a r t i c i p a t e . Before p resen t ing the program whose s o l u t i o n i s t h i s a l l o 

c a t i o n , i t i s necessary to in t roduce no ta t ion to spec i f y the d i r e c t mech

anisms. Th is no ta t ion i s : 
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z^ f r a c t i o n o f type i p r o j e c t s eva lua ted ; 

x^ amount inves ted i n each type i p ro jec t not eva lua ted ; 

x ^ e amount inves ted i n each evaluated type i p ro jec t w i th e v a l u a 
t i o n e; 

c ^ r consumption of type i w i th re turn r not eva lua ted ; 

c i e r consumption o f a type i w i th eva lua t i on e and re tu rn r. 

In a d d i t i o n , z denotes the p a i r of Z J , X the set of two x^ and four x ^ e , 

and c the set of four c ^ r and e igh t c ^ e r » F i n a l l y , u ^ ( c , z , j ) i s the 

expected consumption o f a type i who repor ts to be a type j ; thus 

u . ( c , z , j ) = z . E l c . |i} + ( l - z . ) E {c . | i } . i v ' ' d / j e , r l j e H J j ' r l j r I J 

The subsc r i p t s on the E operator are the random v a r i a b l e s over which the 

e x p e c t a t i o n , or averag ing , operator i s taken. 

With t h i s no ta t ion our candidate 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 the s o l u t i o n to the program 

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

x , c , z > 0 

subject to 

Investment good resource c o n s t r a i n t : 

(5-2) E . ^ { z . ( x . e + l ) + ( l - z . ) x . } < 1. 

Consumption good c o n s t r a i n t : 

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

Incent ive c o n s t r a i n t s : 

(5.U) u ( c , z , j = i ) > u ( c , z , j * i ) a l l i 
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(5-5) u i ( c , z , j = i ) > E r { r | i } a l l i . 

Other 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 g < x a l l i , e . 

Th is i s not a l i n e a r program but by changing v a r i a b l e s i t can 

be transformed i n t o one. This can be accompl ished as f o l l o w s : S u b s t i 

t u t e u i ; L f o r z±, u i 2 f o r ( l - z ^ , v i e f o r Z j X j g , v i f o r ( l - z ^ x i ? w i g r 

f o r z ^ c ^ e r and w^ r f o r ( l - z ^ ) c ^ r . Add the l i n e a r c o n s t r a i n t s u ^ + u ^ = 

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

l i n e a r program i s u ,v and w. 

We assume that x i s s u f f i c i e n t l y la rge and e con ta ins s u f f i 

c i e n t in format ion about r tha t the s o l u t i o n value o f t h i s program exceeds 

that o f the p rev ious one, (as f o r the example i n the next 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 not so fo rmidab le . F i r s t , a l l good p ro 

j e c t s are evaluated and funded independent o f t h e i r eva lua t i on outcome. 

F u r t h e r , C g e r = 0 un less both e = g and r = g . I f t h i s were not the 

case , s lack cou ld be in t roduced i n t o the b ind ing i ncen t i ve c o n s t r a i n t , 

which i s the one which insures that i t i s not i n the i n t e r e s t of type 

(i=b) to c l a i m t o be of type ( i=g) . Th is s lack cou ld be produced wi thout 

a f f e c t i n g the ob jec t i ve func t i on or any other c o n s t r a i n t s . Eva lua t i ng 

p ro j ec t s w i th i = b i s was te fu l o f resources and does not he lp wi th r e 

spect to the key i ncen t i ve c o n s t r a i n t s . Consequent ly , no p ro j ec t s of 

type (i=b) are evaluated at an optimum. 
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Using these f a c t s , z * = 1 and z * = 0 wh i l e x* = x* = X • At 
g b gg gb 

the optimum a l l other v a r i a b l e s are zero except f o r x * , c * , c * 
b ggg ' bg 

and c * f e . The s o l u t i o n to the problem i s not un ique . Given any s o l u t i o n , 

changes i n c * ^ and c * ^ which do not a l t e r type (i=b) expected consumption 

y i e l d a l t e r n a t i v e op t ima l a l l o c a t i o n s . Consequent ly , on ly c * = 
E„ {c * i=b} i s un ique ly determined. I t , a long w i th c* and x* remain l r ' ^ fe ggg b ' 

to be determined. 

These th ree elements can be deduced from knowledge o f the b i n d 

ing 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 , so 

(5-9) X ir(i=g) + x* ir(i=b) + ir(i=g) = 1. 

Second, i ncen t i ve c o n s t r a i n t (5«*0 w i th i=b and j=g, or c o n s t r a i n t (5«5) 

wi th i=b, i s b ind ing 

(5.10) c * = max J E { r | i = b } , c * n(e=g,r=g|i=b)} 

as i s resource c o n s t r a i n t ( 5«3 ) , o r , 

(5.11) c * g g i r ( i=g, e =g,r=g) + c* ir(i=b) = 

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

Equat ions (5«9) - ( 5 ' l l ) have a unique s o l u t i o n which i s nonnegat ive. 

Note that t h i s a l l o c a t i o n does not maximize per c a p i t a consump

t i o n . Some resources , namely Ti(i=g) o f the investment good, are a l l o 

cated to eva lua t ion which p rov ides no a d d i t i o n a l in fo rmat ion about a 

p r o j e c t ' s re turn to that conta ined in 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 given the resource 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 , that f o r t h i s a l l o c a t i o n to be the optimum, the r e s u l t i n g 

value o f the o b j e c t i v e func t i on (5 ' l ) must exceed the value of tha t f o r 
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program (k.k-k.9)• The numer ica l example i n the next sec t i on e s t a b l i s h e d 

tha t the set of parameters f o r which t h i s holds 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 the case . 

Suppor t ing the A l l o c a t i o n w i th F i n a n c i a l In te rmed ia r ies 

A f i n a n c i a l in termediary i s a c o a l i t i o n o f agents o f type (i=b) 

who choose to be e v a l u a t o r s , say n agents where n i s l a r g e . In p e r i o d 

one, the in termediary commits i t s e l f to the f o l l ow ing p o l i c y . 

i . For each un i t o f the investment good deposi ted w i th i t , the 

in termediary agrees to d e l i v e r c* u n i t s o f the consumption good 

the next p e r i o d . These i nves to r s (depos i to rs ) g ive the in te rme

d i a r y the r i g h t to i nves t i n t h e i r p ro jec t and to rece ive the 

e n t i r e output i f the in termediary chooses to i n v e s t . To ta l 

depos i t s are l i m i t e d to n[x n(i=g) + x* i r ( i=b)] . 

i i . The in termediary agrees to eva luate n p r o j e c t s , the owners o f 

which must d e l i v e r a un i t o f the investment good p r i o r to the 

e v a l u a t i o n . The in te rmed ia ry agrees to fund each of the n p r o 

j e c t s eva lua ted . P r o j e c t owners (entrepreneurs) are 

promised c* u n i t s of the consumption good next pe r i od i f the 

p ro jec t has eva lua t i on e = g and re tu rn r = g , and zero o the r 

w i s e . The in termediary a l s o guarantees that o f a l l p r o j e c t s 

eva lua ted , the f r a c t i o n iT(e=g|i=g) w i l l rece ive a good eva lua 

t i o n . 
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i i i . Members of the c o a l i t i o n are the r e s i d u a l c la imants and share 

equa l l y i n p r o f i t s . 

T h i s , we c l a i m , i s an e q u i l i b r i u m arrangement tha t w i l l na tu r 

a l l y a r i s e as the r e s u l t o f compet i t ion among i n t e r m e d i a r i e s . ( R e c a l l 

tha t agents have i d e n t i c a l access to the in format ion technology and 

there fo re f ree entry in to the bus iness o f i n t e r m e d i a t i o n ) . No c o a l i t i o n 

can form and commit i t s e l f to a set of r u l es that would a t t r a c t type 

(i=g) agents away from i n te rmed ia r i es o f the type s p e c i f i e d above. Sup

pose h y p o t h e t i c a l l y , tha t a newly formed c o a l i t i o n attempted to o f f e r 

type (i=g) agents compensation i n excess o f c * . This would immediately 
ggg 

v i o l a t e cond i t i on (5*10) and g ive type (i=b) agents an i n c e n t i v e to m i 

m ic ; an i ncen t i ve which cou ld only be o f f s e t by i nc reas ing c£. Bu t , of 

course , i t i s not p o s s i b l e to inc rease both c* and c * , s ince the a l l o -
ggg b ' 

ca t i on def ined above was i t s e l f a Pareto optimum. Thus, i t i s imposs ib le 

to a t t r a c t away agents endowed w i th good p r o j e c t s . For tha t mat ter , i t 

i s a l s o imposs ib le to a t t r a c t away type (i=b) agents s ince an in te rme

d ia ry composed only o f them cou ld do no be t t e r than the autarky s o l u 

t i o n . Thus, we contend that the arrangement descr ibed above i s , i ndeed , 

an e q u i l i b r i u m among compet i t i ve c o a l i t i o n i n t e r m e d i a r i e s . 

In a sense, i t i s important that the in termediary can commit 

i t s e l f , i n advance, to monitor p ro j ec t s of those who c la im to be type 

( i=g) . By c o n s t r u c t i o n , only those who indeed have promis ing p r o j e c t s 

w i l l so c l a im i n e q u i l i b r i u m , and as a r e s u l t , moni tor ing i s unnecessary 

and was te fu l ex post- Th is ex post i n e f f i c i e n c y , however, i s a necessary 

pa r t of the ex ante e f f i c i e n t arrangement. I f i t were not par t o f the 

technology to so commit, our arrangement would not c o n s t i t u t e an e q u i l i 

b r ium. 
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But , whether o r not i t i s p o s s i b l e to commit i n t h i s way i s not 

c r u c i a l to our theory . I f i t were not f e a s i b l e , then there would be 

a d d i t i o n a l c o n s t r a i n t s i n the Pareto optimum program and the r e s u l t i n g 

s o l u t i o n would d i f f e r . The re levan t Pareto optimum f o r t h i s a l t e r n a t i v e 

economy would a l s o requ i re f i n a n c i a l i n te rmed ia r i es f o r i t s suppor t . The 

only important d i f f e rence would be tha t some type (i=b) p r o j e c t s would be 

eva lua ted . Then, the cho ice of whether or not to be an entrepreneur 

would not p e r f e c t l y r evea l an agen t ' s type. In e i t h e r case , the key 

e q u i l i b r i u m cond i t i on i s tha t the expected re tu rn to type (i=b) agents be 

the same, whether they choose to be i n v e s t o r s , eva lua to rs or en t repre 

neurs . And i n e i t h e r c a s e , the en t repreneur ' s compensation schedule i s 

s t ruc tu red so that the d i f f e r e n c e in expected consumption o f a p o t e n t i a l 

entrepreneur f o r the two agent types be maximal. The second a l l o c a t i o n 

would a l so be Pareto op t ima l g iven the environment, and could not be 

Pareto dominated by a s o c i a l p lanner who, l i k e the i n t e r m e d i a r i e s , cou ld 

not precommit fu ture a c t i o n s . 

Nor i s i t c r u c i a l to our theory that e prov ides no in fo rmat ion 

i n add i t i on to tha t conta ined i n i , as was assumed i n d e r i v i n g (5«9-

5 .11) . I f t h i s assumption were dropped, the equ i l i b r i um a l l o c a t i o n would 

s t i l l be the s o l u t i o n to program (5.1-5.8). Depending on the parameter 

v a l u e s , p ro j ec t s o f type (i=g,e=b) might or might not be funded. S i m i 

l a r l y , some p ro j ec t s of type (i=b) might be evaluated and funded i n e q u i 

l i b r i u m , i f and only i f t h e i r e = g . In a l l these c a s e s , f i n a n c i a l i n 

te rmed ia r ies of the sor t de f ined above w i l l endogenously a r i s e to support 

the s o l u t i o n to the program. 

In summary, in t h i s environment, t o o , compet i t i ve f i n a n c i a l 

i n te rmed ia r ies support a Pareto op t ima l a l l o c a t i o n which maximizes the 
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wel fa re of type (i=g) agents . As b e f o r e , they produce investment i n f o r 

mat ion , i ssue t h e i r own s e c u r i t i e s d i f f e r e n t than the c la ims issued by 

en t repreneurs , and d i v e r s i f y the l i a b i l i t y and asset s ides o f t h e i r b a l 

ance sheets . And each of these fea tures i s an e s s e n t i a l par t o f the 

e q u i l i b r i u m arrangement. 

6. A Numerical Example 

In t h i s s e c t i o n , we b r i e f l y present a numer ica l example, show

ing so lu t i ons to programs (h.h-k.9) and (5«l-5'8). For s i m p l i c i t y , we 

s h a l l r e f e r to the former as the "no in termediary s o l u t i o n " and to the 

l a t t e r as the " in te rmed ia ry s o l u t i o n . " Assume the f o l l o w i n g parameter 

va lues : 

it( i=g) = .01 

ir(e=g|i=b) = .60 

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

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

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

r = 2 
g 

Th is set of p r o b a b i l i t i e s can be used to der i ve a l l the u ( i , e , r ) pa ra 

meters, g iven that e and r are independent ly 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-
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The no in termediary s o l u t i o n i s cha rac te r i zed by the f o l l o w i n g 

v a l u e s : 

x * = 50 
g 

x * = .50505 

c * = 1.2607 

c * = 25.21U. 
gg 

Expected consumption o f type (i=g) agents i s 22.692, and t h u s , both c l a s 

ses o f agents p re fe r t h i s s o l u t i o n to au ta rky . [Since c * > E ( r | i = b ) , and 

E ( c i r | i = g ) > E ( r | i = g ) ] . S ince X = 50 and ir(i=g) = .01, on ly one h a l f o f 

t o t a l investment can be i n type (i=g) p r o j e c t s . The other h a l f w i l l be 

i n p ro jec t s o f fe red by mimics, who d i shones t l y c l a i m to have type (i=g) 

p r o j e c t s . The expected return to mimicking i s ir(r=g|i=b) c * = 1.2607, 
gg 

and t h e r e f o r e , these agents are i n d i f f e r e n t between engaging i n t h i s 

a c t i v i t y and i n v e s t i n g , as requ i red f o r e q u i l i b r i u m . 

For the same parameters, the in termediary 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 va lues : 

x * = 50 
g 

x * = .1*9495 b 

c * = 1.1486 
b 

c * = 38.288. 
ggg 

Expected consumption o f type (i=g) agents i s 32.736, so both c l a s s e s 

p re fe r t h i s so lu t i on to au ta rky . However, expected consumption o f type 

(i=g) agents i s g rea te r here than i t i s in the prev ious case , and t h u s , 

i f f i n a n c i a l i n te rmed ia r i es can be formed, they w i l l b e . Put another 

way, the in termediary s o l u t i o n i s a Pareto optimum fo r t h i s economy, 
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unless i t i s p r o h i b i t e d . Note than i n the i n te rmed ia t i on c a s e , a l l 

agents which represent themselves as type (i=g) are a c t u a l l y of that 

t ype ; i n o ther words, there i s no mimick ing. A f r a c t i o n , n(e=b|i=g) = 

.05, of (i=g) agents get zero consumption even i f the p ro jec t r e a l i z e s a 

a good r e t u r n . However, no type (i=g) agent knows ex ante i f he w i l l be 

among t h i s f i v e percent group, and t h i s i s par t of the mechanism which 

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 . 

7- On Side Payments 

In the preceding a n a l y s i s we d id not dea l w i th the p o s s i b i l i t y 

of side-payments to e v a l u a t o r s , i n exchange fo r t h e i r i n t e n t i o n a l l y m is 

represen t ing eva lua t ion outcomes. Campbell and Kracaw [198O, 1981], 

however, have argued tha t p r e c i s e l y because of t h i s p o s s i b i l i t y , f i n a n 

c i a l i n te rmed ia r i es have no comparat ive advantage (over u l t i m a t e bor 

rowers) i n the product ion of investment i n fo rma t i on . Thus, t h i s problem 

mer i ts comment, and here we dea l w i th i t at two l e v e l s : f i r s t , i n the 

s p e c i f i c context o f the economy s p e c i f i e d i n Sec t ion 2, and second, more 

g e n e r a l l y . 

S ide payments to e v a l u a t o r s , in exchange fo r t h e i r purposely 

mis represent ing eva lua t ion outcomes at the expense o f other c o a l i t i o n 

members, would su re ly be i l l e g a l . There fo re , p a r t i e s to con t rac ts i n v o l -

8 / 

v ing such payments would not have recourse to the cour t system.—' And i n 

the two per iod wor ld we have cons ide red , mu l t i - pe r i od or sequen t i a l con 

t r a c t s are imposs ib l e . Without the p o s s i b i l i t y o f r e c o n t r a c t i n g ov cour t 

a c t i o n s , such con t rac ts would be s t r i c t l y unenforceable and agents would 
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never enter i n t o them. Consider the f o l l o w i n g simple examples. I f a 

b r i b e were pa id i n advance t o an in termediary eva l ua to r , he would have no 

f u r t he r i n cen t i ve to misrepresent the eva lua t i on outcome; ra ther he would 

have a d i s i n c e n t i v e t o m is represen t , as m is represen ta t ion i s c o s t l y to 

the c o a l i t i o n . On the other hand, i f the m is represen ta t ion were made i n 

advance, the borrower would have no f u r t h e r i n cen t i ve to pay the b r i b e . 

In a more genera l m u l t i - p e r i o d environment though, would-be 

t h i eves can enter i n to con t rac ts tha t are s e l f - e n f o r c i n g because i t i s 

b e n e f i c i a l to both p a r t i e s to perform as agreed. Then, b r i b e r y can admi t 

t e d l y be a problem and some resources must be a l l o c a t e d to i t s c o n t r o l . 

M is rep resen t ing c r e d i t r i s k s i n exchange fo r side-payments i s u s u a l l y a 

c r i m i n a l a c t i v i t y in t h i s con tex t , and j u s t agree ing to engage i n the 

a c t i v i t y may c o n s t i t u t e consp i r acy . This means tha t both p a r t i e s can be 

subject to c r i m i n a l p rosecu t i on . Such arrangements may the re fo re r e s u l t 

i n more c o s t l y outcomes, such as j a i l sentences, which cannot be inc luded 

i n p r i va te c o n t r a c t s . R e s u l t a n t l y , a low l e v e l o f moni tor ing may be 

s u f f i c i e n t to render such a c t i v i t i e s u n p r o f i t a b l e . 

There are o t h e r , l e s s extreme, p r a c t i c e s tha t i n te rmed ia r i es 

a l s o employ to minimize b r i b e r y . An eva lua t i on i s sometimes s p l i t among 

many e v a l u a t o r s , or the i d e n t i t y of the eva lua to r kept sec re t from the 

p o t e n t i a l borrower. This makes c r i m i n a l c o n s p i r a c i e s d i f f i c u l t . Another 

common p r a c t i c e i s f o r loan committees to review a p p l i c a t i o n s which have 

been approved by i n d i v i d u a l loan o f f i c e r s , before funds are r e l e a s e d . 

Performance of loan o f f i c e r s i s t y p i c a l l y monitored over t ime , i n c l u d i n g 

the number and cos t o f bad loans that the o f f i c e r s approved. In o ther 

words, there i s a good dea l o f moni tor ing both before and a f t e r a loan i s 

made. 
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In our v iew, the problem o f side-payments to eva lua to rs i s a 

r e l a t i v e l y t r i v i a l one f o r f i n a n c i a l i n t e r m e d i a r i e s , be ing not u n l i k e the 

problem of check-out c l e r k s s t e a l i n g from supermarket t i l l s . For t h i s 

reason , a b s t r a c t i n g from i t i n an economic model o f f i n a n c i a l i n t e rmed i 

a r i e s , we t h i n k , i s j u s t i f i e d . 

8. Some P o s s i b l e Extens ions 

For the examples cons idered there are but two p o s s i b l e re tu rns 

and but two p o s s i b l e eva lua t i on outcomes. This d id 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 but p layed no e s s e n t i a l r o l e 

in the a n a l y s i s . The program (5.1-5.8) whose s o l u t i o n i s the e q u i l i b r i u m 

a l l o c a t i o n , i s not changed i f the se ts o f p o s s i b l e e and r are 

expanded.2J Extending the r e s u l t s to the case i n which the eva lua t i on e 

prov ides in format ion in a d d i t i o n to tha t conta ined i n type i concern ing 

re turn r i s a l s o immediate. The e q u i l i b r i u m a l l o c a t i o n tha t i s supported 

by the compet i t i ve i n te rmed ia r i es i s again the s o l u t i o n to program ( 5»1 -

5 .8 ) . i £ / 

An extens ion which does not appear to be so s t ra igh t fo rward i s 

one in which there are more than two i - t y p e s . The problems tha t a r i s e i n 

compet i t i ve a n a l y s i s of economies w i t h a d v e r s e - s e l e c t i o n are now apparent 

(see Presco t t and Townsend [1981]). With the R o t h s c h i l d - S t i g l i t z [1976] 

c o n s t r u c t , compet i t i ve e q u i l i b r i a f requen t l y f a i l t o e x i s t . Wi th the 

Spence [1974] approach, ex i s tence o f an e q u i l i b r i u m i s not a problem but 

m u l t i p l i c i t y of e q u i l i b r i a i s , and many e q u i l i b r i a are not e f f i c i e n t . 

With but two t ypes , our a d v e r s e - s e l e c t i o n compet i t i ve in termediary c o n -
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s t r u c t i s plagued ne i t he r by nonexis tence nor m u l t i p l i c i t y o f e q u i l i b r i a 

problems. In a d d i t i o n , i t y i e l d s a Pareto opt imal a l l o c a t i o n . How to 

extend the concept to many types i s s t i l l an open quest ion and i s the 

sub jec t of ongoing resea rch . Such an ex tens ion , i f s u c c e s s f u l , w i l l not 

over turn any o f the conc lus ions o f t h i s paper however. F i n a n c i a l i n t e r 

mediar ies w i l l n e c e s s a r i l y d i s p l a y the same key c h a r a c t e r i s t i c tha t they 

do f o r the two s p e c i a l cases cons idered here. 
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Footnotes 

—^The only important except ion to t h i s statement we have seen 

i s a study by Townsend [1978]. He assumes f i x e d and known t r a n s a c t i o n 

c o s t s and shows how, i n a genera l e q u i l i b r i u m s e t t i n g , these cos t s may be 

minimized by an arrangement where one agent a c t s as an " i n te rmed ia ry " f o r 

some o the rs . 

—^So, t oo , does a recent paper by Diamond [1982], which t r e a t s 

i n te rmed ia r i es as the agents o f l e n d e r s , h i r ed t o moni tor bor rowers . He 

concludes that such delegated moni tor ing arrangements r e s u l t i n Pareto 

super io r resource a l l o c a t i o n s , thus p r o v i d i n g a p o s i t i v e r o l e f o r f i n a n 

c i a l in termediary f i r m s . 

—^By 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 commercial banks, t h r i f t 

i n s t i t u t i o n s , loan companies, consumer f inance companies, e t c . — t h e s o -

c a l l e d "asse t t r ans fo rmers . " (Gur ley and Shaw [1956]) We do not i nc lude 

s e c u r i t y b roke rs , dea le rs and exchanges. These are perhaps b e t t e r de

sc r i bed as an arrangement fo r execut ing 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 

ing payment, d e l i v e r y and accoun t i ng , as w e l l as a system fo r a r r i v i n g a t 

a p r i c e . 

—^This can be accompl ished, f o r example, as f o l l o w s . Let n, n 

e { l , 2 , 3 . . . } index agen ts , and cons ide r the sequence 

{1,1,2,1,2,3,1,2,3,^ ,1 . . . }. Agent n i s assigned to in termediary k, 

f o r k = 1,2,3 • • • , i f the n-th element o f t h i s sequence i s k. Note 

the f r a c t i o n of agents i n any in termediary i s z e r o . 

In most o f the environments cons idered here each in termediary 

must have a countable i n f i n i t y of borrowers and l ende rs . We chose to 

examine t h i s l i m i t i n g case because i t i s s i m p l e s t . At the cos t o f some 

added comp lex i t y , however, we cou ld modify our environments s l i g h t l y and 
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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 b u 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 

see Diamond [1982]. 

^Jlf we a l l o w f o r t h e p o s s i b i l i t y o f s e q u e n t i a l e v a u l a t i o n and 

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

t h a t d e s c r i b e d i n t he t e x t , w h i c h a c h i e v e s e x a c t l y t he same i n v e s t m e n t 

a l l o c a t i o n s and e x p e c t e d c o n s u m p t i o n . An i n t e r m e d i a r y composed o f one 

e v a l u a t o r and x i n v e s t o r s employs t h e f o l l o w i n g r u l e : " I f upon e v a l u a 

t i o n e = g , i n v e s t x i n t h e p r o j e c t . O t h e r w i s e add one more i n v e s t o r and 

e v a l u a t e a g a i n . C o n t i n u e t h i s p r o c e s s u n t i l e = g i s o b t a i n e d and t h e n 

i n v e s t X ' " Each c o a l i t i o n member, i n c l u d i n g t h e e v a l u a t o r , i s compen

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

e v a l u a t i o n . T h i s a r rangement works i n t h e p r e s e n t e n v i r o n m e n t where i t 

r e s u l t s i n an i n t e r m e d i a r y o f f i n i t e e x p e c t e d s i z e . We thank Ken Cone 

f o r p o i n t i n g ou t t h i s f a c t . I f t h e env i r onmen t i s made s l i g h t l y more 

c o m p l i c a t e d , howeve r , (as i n S e c t i o n 5) t h e a r rangement f a i l s . 

—'' 'This 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 [1980] , bu t d i f f e r s i n t h a t a c o a l i t i o n - i n t e r m e d i a r y i s 

n e e d e d , r a t h e r t h a n 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 b a s e d 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 

Holmst 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 , as t he 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 . The i n t e r m e d i a r y 

o r f i r m can a l s o be v i e w e d a s a nexus o f c o n t r a c t s (Coase [1937] ) o r a s 

an a r rangement t o economize 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 [ l 9 7 5 l ) « 

- l / s e e H a r r i s and Townsend (1981). 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 

gen t upon t he o b s e r v a b l e s as i n P r e s c o t t and Townsend (198O, 1981). I f 
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i t were not par t o f the technology to precommit to eva lua t i on subsequent 

to the repor t o f t ype , the r e v e l a t i o n p r i n c i p l e would f a i l and the a n a l y 

s i s would be more d i f f i c u l t . 

—^By the so c a l l e d " c l ean hands d o c t r i n e " the cour t s w i l l not 

knowingly enforce i l l e g a l c o n t r a c t s , even i f p a r t i e s entered i n t o them 

w i l l i n g l y . 

There, of course , must be a d d i t i o n a l popu la t i on cons is tency 

c o n s t r a i n t s of the (5*3) v a r i e t y . 

• i?- 'Another p o s s i b l e mod i f i ca t i on would be to permit c o r r e l a t i o n 

among p ro jec t r e t u r n s . This i s a r e l a t i v e l y easy ex tens ion i f p r o j e c t 

re tu rns depend on common events which are p u b l i c l y observed. I t does not 

d i s t u rb any of the major conc lus ions presented i n t h i s paper. (See D i a 

mond, [1982]). 
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