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I. I n t roduc t ion 

Mutual o rgan i za t i ons abound i n the f i n a n c i a l i n t e rmed ia t i on indus

t r y , in d i r e c t compet i t ion w i th s tockholder-owned c o r p o r a t i o n s . A number o f 

exp lana t ions f o r the coex is tence o f these o r g a n i z a t i o n a l forms have been 

developed. Fo l low ing Mayers and Smith (1988, p. 353) i t i s u s e f u l to d i s t i n 

gu ish " t h ree important f unc t i ons i n each ownership s t r u c t u r e : " the manager ia l 

f u n c t i o n , the " o w n e r s h i p / r i s k - b e a r i n g f u n c t i o n , " and the f u n c t i o n o f cus 

tomers. Exp lana t ions f o r the development o f a l t e r n a t i v e o r g a n i z a t i o n a l forms 

e x i s t t ha t emphasize i n t e r r e l a t i o n s h i p s among each o f these f u n c t i o n s . 

Fama and Jensen (1983a,b) hypo thes ize that d i f f e r e n t o r g a n i z a t i o n a l 

forms a r i s e to cope w i th the p r i n c i p a l - a g e n t problem c rea ted by the sepa ra t i on 

o f equ i t y ownership and management c o n t r o l . They argue tha t f i n a n c i a l mut-

u a l s ' equ i t y c la ims are always redeemable on demand ( e . g . , d e p o s i t s i n mutual 

sav ings banks) , e f f e c t i v e l y curb ing management's c o n t r o l o f a s s e t s . T h i s form 

o f c o n t r o l , they argue, best lends i t s e l f to o r g a n i z a t i o n s ho ld ing r e l a t i v e l y 

l i q u i d and e a s i l y p r i c e d a s s e t s , f a c i l i t a t i n g asse t expansion and con t rac 

t i o n . In t h e i r v iew, other f i n a n c i a l o r g a n i z a t i o n s , ho l d i ng l e s s l i q u i d 

and/or harder to p r i c e s a s s e t s , a re more l i k e l y to be o rgan ized as co rpo ra 

t i ons w i th a separate c l a s s of sha reho lde rs , whose c la ims a r e n ' t redeemable on 

demand. The shareho lders then must r e l y more h e a v i l y on boards o f d i r e c t o r s 

and takeovers to exer t management c o n t r o l . In support o f t h e i r v iew, they 

present evidence tha t the p o r t f o l i o s o f nonmutual f i n a n c i a l s have a h igher 

p ropor t i on of n o n f i n a n c i a l a s s e t s , which are presumably l e s s l i q u i d and l e s s 

e a s i l y p r i c e d than f i n a n c i a l asse ts a r e . 

In c o n t r a s t , Mayers and Smith (1981) focus on i n t e r a c t i o n s between 

owners and customers. In the insurance s i t u a t i o n they c o n s i d e r , the value of 

insurance to p o l i c y h o l d e r s might be reduced by va r i ous d i v i d e n d p o l i c i e s that 
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are a t t r a c t i v e (perhaps ex post) to a d i s t i n c t group o f sha reho lde rs . Thus 

mutual o r g a n i z a t i o n s , which tend to merge the f unc t i ons o f owner and customer, 

a r i s e to i n t e r n a l i z e these c o n f l i c t s and reduce the n e c e s s i t y of p o t e n t i a l l y 

c o s t l y c o n t r a c t u a l measures o therwise needed to r e s o l v e t hem. 1 

Th is paper i s p a r t l y mot ivated by some ques t i ons concern ing these 

exp lana t ions of o r g a n i z a t i o n a l form. Fama and Jensen r e l y c r i t i c a l l y on 

mutual cus tomer /s tockho lde rs ' equ i t y ho ld ings being redeemable on demand. Yet 

t h i s i s not the case f o r the mutua l ly owned Farm C r e d i t System. Second, wh i le 

the hypothes is of Mayers and Smith p rov ides a r a t i o n a l e f o r the ex i s tence o f 

mutuals , i t seems to suggest tha t a l l p rov ide rs o f f i n a n c i a l s e r v i c e s should 

be organ ized as mutua ls . They avo id t h i s by argu ing tha t owner/manager agency 

problems are more severe in mutuals , where takeovers a re more d i f f i c u l t , and 

hence prov ide l e s s manager ia l c o n t r o l . A l t e r n a t i v e o r g a n i z a t i o n a l forms can 

be observed i n the same a c t i v i t y on ly i f these two agency c o n s i d e r a t i o n s are 

o f f s e t t i n g . Given the apparent d i f f i c u l t y o f q u a n t i f y i n g these c o s t s , such a 

p r e d i c t i o n would be hard to conf i rm or deny. 

In c o n t r a s t , t h i s paper proposes an exp lana t i on f o r the coex is tence 

o f mutuals and other co rpo ra t i ons that emphasizes the r i s k / b e a r i n g and c u s t 

omer f u n c t i o n s . In p a r t i c u l a r , we w i l l focus on what R o t h s c h i l d and S t i g l i t z 

( 1976, p. 646) r e f e r to as " the p e c u l i a r p r o v i s i o n o f many . . . c o n t r a c t s " 

that e f f e c t i v e payments are "not determined u n t i l the end o f the per iod (when 

the i n d i v i d u a l ob ta ins what i s c a l l e d a d i v idend) . . . . " We propose an 

exp lana t ion o f such c o n t r a c t s , that are t y p i c a l l y a s s o c i a t e d w i th the mutual 
2 

form of o r g a n i z a t i o n . More s p e c i f i c a l l y , the hypo thes i s we propose i s tha t 

mutuals a r i s e endogenously as a s e l f - s e l e c t i o n mechanism to cope wi th the 

problem o f asse t v a l u a t i o n i n the presence o f both adverse s e l e c t i o n and 

sys temat ic r i s k . For concre teness , we cons ide r a loan market model i n which 
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borrowers are p r i v a t e l y informed about t h e i r own r i s k o f d e f a u l t . However, 

by i t s e l f t h i s adverse s e l e c t i o n problem i s i n s u f f i c i e n t to g i ve r i s e to 

d i f f e r e n c e s i n o r g a n i z a t i o n a l s t r u c t u r e . Once sys temat i c r i s k i s i n t roduced , 

though, there i s a r o l e f o r the mutual c o n t r a c t d i scussed above. In p a r t i c u 

l a r , borrowers w i th low d e f a u l t p r o b a b i l i t i e s can s i g n a l t h e i r type by e n t e r 

ing in to con t rac t s where t h e i r e f f e c t i v e payment depends on the aggregate 

p r o f i t a b i l i t y o f the f i r m . Th is i s an e f f e c t i v e s i g n a l i n g mechanism so long 

as the r e l a t i v e loan d e f a u l t p r o b a b i l i t i e s o f h igh and low r i s k borrowers are 

c o r r e l a t e d w i th f i r m p r o f i t s . Moreover, by p r o v i d i n g an a d d i t i o n a l s i g n a l i n g 

d e v i c e , the presence o f the mutual con t rac t r e s u l t s i n a Pareto improvement 

( r e l a t i v e to the s i t u a t i o n where no con t rac t s s p e c i f y d i v i dend payments), and 

thus would be p red i c ted to a r i s e endogenously. 

Our a n a l y s i s p rov ides very sharp p r e d i c t i o n s about the pa t te rn o f 

d i v idend payments tha t w i l l be observed by mutua ls . In p a r t i c u l a r , as des 

c r i bed i n Sec t i ons I I . C . and I I . D . , op t ima l s i g n a l i n g c o n s i d e r a t i o n s d i c t a t e 

that mutual lenders w i l l concent ra te d i v i dend payments i n s t a tes where the 

loan repayment p r o b a b i l i t i e s o f h igh and low r i s k borrowers are most d i s 

s i m i l a r . Th i s p r e d i c t i o n i s then conf i rmed by the p r a c t i c e s o f the Farm 

C r e d i t System (FCS) . As desc r ibed i n S e c t i o n I I I , the FCS has made d e - f a c t o 

d iv idend payments by redeeming the s tock he ld by i t s borrowers a t i t s par 

v a l u e , ra ther than i t s lower market v a l u e . (FCS stock cannot be redeemed i n 

excess o f i t s par value [ C a l o m i r i s , e t . a l . (1986) , p. 472 ] ) . Thus, the FCS 1 

de - fac to d i v idend payments have been made on ly i n s t a tes o f low p r o f i t a b i l i t y 

( i . e . , poor s tock per formance) , and we argue that t h i s i s when repayment 

p r o b a b i l i t i e s are most d i s s i m i l a r . 

Sec t i on IV concludes by c o n s i d e r i n g some p o t e n t i a l ques t ions rega rd 

ing the a n a l y s i s , as w e l l as some p o s s i b l e e x t e n s i o n s . 
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I I . The Loan Market 

A. The Environment 

An economy i s cons idered where time i s d i v i ded i n t o two per iods 

( t = 1 , 2 ) . At t = 1 there are three groups o f agents . The f i r s t group i s a se t 

o f agents ( lenders ) who have a p o s i t i v e endowment o f a s i n g l e good when young, 

and no endowment when o l d . These agents are assumed to have a s u f f i c i e n t l y 

l a rge f i r s t pe r iod endowment so tha t any one o f them could s e r v i c e a l l o f the 

borrowers i n the model. (Th is amounts to assuming tha t lenders are ab le to 

r a i s e a l l the funds they requ i re wi thout a f f e c t i n g the p r i c e o f these funds to 

themselves . ) The number o f lenders i s g rea te r than one, but f i n i t e . Let c t 

denote date t consumption. Then lenders have u t i l i t y f unc t i ons V(CyC^) de-

2 

f i n e d on R + g iven by V ( C | , C 2 ) = c^ + c^ . 

In a d d i t i o n there i s a continuum o f borrowers, who are d i v i d e d i n t o 

two " t y p e s . " Type i s indexed by i = H, L. The f r a c t i o n who are o f type H i s 

denoted by 6. Borrowers have no endowment o f the good when young. When o l d 

t h e i r endowment, denoted w, i s a random v a r i a b l e ; w e {y ,0 } , y > 0 . Thus 

borrowers e i t h e r have a p o s i t i v e endowment when o l d , or no t . Rece ip t o f the 

o l d age endowment i s obse rvab le , so loans must be repa id i f w = y . Obv ious l y , 

any borrower w i th w = 0 d e f a u l t s on h i s l o a n . 

For a borrower o f type i , de f ine p ^ s ) = prob[w=y|s] , where s i s a 

random aggregate shock, s e { 1 , 2 } . Let n(s) denote the p r o b a b i l i t y o f s t a t e 

s , so tha t 1 > TT(S) > 0 V s , and £ n(s) = 1. The a c t u a l va lue o f s i s r e a l 

i zed a t the beginning o f pe r iod 2 , so i t i s not known when borrowing o c c u r s . 

Thus, s captures the no t ion o f sys temat ic r i s k i n the market f o r l o a n s . Given 

the r e a l i z a t i o n o f s i n pe r iod 2 , then, s i n c e there are a " l a r g e number" o f 

agents o f each type, a f r a c t i o n p i ( s ) o f type i agents r e c e i v e a p o s i t i v e 

endowment. ** I t i s assumed that p. (s) > p u ( s ) , s = 1, 2 , so type L agents are 
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" l o w - r i s k " borrowers, independent ly o f s . I t i s a l s o assumed tha t p^(2) > 

P i ( 1 ) , i = H, L, so tha t s t a t e s = 2 i s a "good" s t a t e w i th respec t to aggre

gate endowments, as w e l l as w i th respec t to t o t a l l oan d e f a u l t s . Borrowers o f 
2 

type i have u t i l i t y f unc t i ons u\ (0^,02) de f ined on R + o f the form 

U^fc^fCg) = 6^C| + w i t h 6^ > 1; i = H, L. In a d d i t i o n , i t i s assumed tha t 

(SC) 8 „ / 6 L > I i r(s)p ( s ) / £ i r (s)p ( s ) , 
s s 

which i s a standard " s i n g l e c r o s s i n g c o n d i t i o n " (Cooper 1984). 

B. A Market Without Mutual Lenders 

In t h i s s e c t i o n we model a market o f nonmutual lenders analogous to 

the insurance market modeled by R o t h s c h i l d - S t i g l i t z (1976). In t h i s market 

the s t r a t e g i e s o f lenders are i n t e r e s t r a t e - l o a n (quan t i t y ) p a i r s . 5 Let x^ 

denote the quan t i t y borrowed by a r ep resen ta t i ve type i borrower, and R.̂  the 

(gross) i n t e r e s t ra te o f fe red to type i agents . Then lenders announce 

( R i , x i ) p a i r s , i = H, L. These announcements are made tak ing the announced 

i n t e r e s t r a t e - l o a n p a i r s o f a l l o ther lenders as g i v e n . F i n a l l y , an analogue 

o f the R o t h s c h i l d - S t i g l i t z - W i l s o n assumption tha t r u l e s out c r o s s - s u b s i d i 

z a t i o n i s imposed. In p a r t i c u l a r , each lender i s r e s t r i c t e d to o f f e r on ly a 

s i n g l e (R,x ) p a i r . Then, each borrower s e l e c t s h i s most p r e f e r r e d p a i r from 

the e n t i r e se t o f announced p a i r s ( R . , x . ) . F i n a l l y , i t i s assumed tha t a l l 

loan con t rac ts entered in to are observab le by l e n d e r s , so tha t lenders can 

e f f e c t i v e l y r e s t r i c t borrowers to the cho ice o f a s i n g l e c o n t r a c t . Th i s 

assumption a l s o f o l l o w s R o t h s c h i l d - S t i g l i t z or Wi lson (1977): the conse

quences o f r e l a x i n g i t a re d i scussed i n Sec t i on I I .D . 

We u t i l i z e the R o t h s c h i l d - S t i g l i t z - N a s h e q u i l i b r i u m concep t : A se t 

o f announced i n t e r e s t r a t e - l o a n p a i r s ( R ? , x * ) , i = H, L, i s an e q u i l i b r i u m 

i f , g iven these announcements, no lender has an i ncen t i ve to announce ( i . e . , 

would earn h igher expected p r o f i t by announcing) an a l t e r n a t e p a i r . 
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No t i ce tha t (R,x ) p a i r s are se t p r i o r to the r e a l i z a t i o n s o f the 

aggregate s t a t e and the endowments o f i n d i v i d u a l s , so tha t these random v a r i 

ab les are r e a l i z e d a f t e r loans are made. Then the ex post p r o f i t s per loan o f 

a lender o f f e r i n g the i n t e r e s t r a t e - l o a n p a i r (R,x ) a r e : 

( D ^ ( S ) = [ p . ( s ) R - l ] x 

i f h i s o f f e r a t t r a c t s on ly type i agen ts , and 

(2) * (s ) = { [ep H (s ) + ( 1 - 9 ) p L ( s ) ] R - l } x 

i f h i s o f f e r a t t r a c t s both types o f agents i n t h e i r popu la t ion p r o p o r t i o n s . 

C l e a r l y , g iven the pre ferences of l e n d e r s , each l e n d e r ' s o b j e c t i v e when an 

nouncing (R,x) p a i r s i s to maximize the quan t i t y > i r (s) i | i (s) , g iven the an -
s 

nouncements o f o ther l e n d e r s . 6 

F i n a l l y , announced (R,x) p a i r s are requ i red to be i n c e n t i v e compat

i b l e . In p a r t i c u l a r , i f type H agents are meant to accept the loan con t rac t 

(R^ ,x^) and type L agents the loan con t rac t ( R ^ , x ^ ) , then these con t rac ts must 

s a t i s f y the f o l l o w i n g s e l f - s e l e c t i o n c o n d i t i o n s : 

(3) U H = 6 H x H + I Tv (s )p H ( s ) [ y -R H x H ] > 8 ^ + £ TT(S)Ph(S) [ y - R ^ ] 
s s 

(4) U L = 8 L x L + I T r ( s ) p L ( s ) [ y - R L x L ] > 6 ^ + I i r ( s ) p ^ ( s ) [ y - R ^ x ^ ] . 
s s 

A l s o , f e a s i b i l i t y o f an (R ,x ) p a i r r equ i res tha t 

(5) y > Rx. 

The p r o p e r t i e s of e q u i l i b r i u m (R,x) p a i r s ( i f an e q u i l i b r i u m e x i s t s ) 

are e x a c t l y as desc r ibed by R o t h s c h i l d and S t i g l i t z . In p a r t i c u l a r , s e l f -

s e l e c t i o n o f borrowers by con t rac t accepted occurs i n e q u i l i b r i u m , or i n o ther 

words (R*,x*j) * ( R * , x * ) . Expected (per c a p i t a ) p r o f i t s f o r a lender o f f e r i n g 

the p a i r (R^ ,x^) are the re fo re g iven by 
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(6) [I n (s )p <s)R - l ] x = I i r ( s ) * ( S ) . 
s s 

In e q u i l i b r i u m £ Tr(s)ip. (s) = 0 ; i = H, L . Thus, an e q u i l i b r i u m has 

(7) R* = [I i r(s)p ( s ) ] " 1 ; i = H, L. 

s 

F i n a l l y , the e q u i l i b r i u m p a i r ( R * , x * ) must be maximal f o r type i agents (g iven 

the se t of con t rac t o f f e r s accepted by type j agen ts ; j * i ) among the se t o f 

con t rac ts s a t i s f y i n g (7) and the re l evan t s e l f - s e l e c t i o n c o n d i t i o n . 

The de te rmina t ion o f e q u i l i b r i u m con t rac ts ( i f an e q u i l i b r i u m ex

i s t s ) can be dep ic ted d iag rammat i ca l l y , as i n F igu re 1. Under the assumption 

(SC) , type H borrowers have s teeper i n d i f f e r e n c e curves i n the f i g u r e than do 

type L borrowers. Thus, as dep ic ted i n F igu re 1, ( R * , x * ) i s not cons t ra ined 

by c o n s i d e r a t i o n s of s e l f - s e l e c t i o n . Then, max imal i ty o f ( R * , x * ) f o r type H 

agents imp l i es tha t x * i s the s o l u t i o n to the problem 
H 

max 6 H x H + £ TT(S)PH(S) [ y -R*x H ] 
s 

sub jec t to y > RJtx.,. As shown i n F igure 1, the s o l u t i o n i s x* = y / R * . 
H H ri ri 

The s i n g l e c r o s s i n g c o n d i t i o n (SC) imp l i es tha t equat ion (3) must 

ho ld w i th e q u a l i t y i n any e q u i l i b r i u m . (Aga in , see F igure 1.) S u b s t i t u t i n g 

x* = y / R * i n t o (3) and s o l v i n g f o r xT y i e l d s the (cand idate) e q u i l i b r i u m loan 
ri H Li 

quan t i t y f o r type L agen ts : 

(8) x* = ( 6 H - 1)y / (8R* - R»). 

In F igu re 1, x* corresponds to the i n t e r s e c t i o n o f the type H i n d i f f e r e n c e 

curve U„ through ( R * , x * ) , and the type L zero (expected) p r o f i t l o cus ¥. = 0 . 



Figure 1: Market equil ibrium without mutuals. 
Ut i l i ty increases toward the southeast. 



- 8 -

F igu re 1 d e p i c t s the unique Nash e q u i l i b r i u m ( i f one e x i s t s ) . 7 

However, an e q u i l i b r i u m may f a i l to e x i s t f o r e x a c t l y the reasons d iscussed by 

Ro thsch i l d and S t i g l i t z . In p a r t i c u l a r , i n the presence o f the con t rac ts 

( R * , x * ) , c l e a r l y no lender has an i n c e n t i v e to o f f e r an a l t e r n a t i v e con t rac t 

that a t t r a c t s on ly one type o f agent . There may, however, be an i n c e n t i v e to 

o f f e r a poo l i ng con t rac t (Rp,Xp) which a t t r a c t s both types o f borrowers i n 

t h e i r popu la t i on p r o p o r t i o n s . Such a s i t u a t i o n i s dep ic ted in F igure 2 . In 

F igure 2 , any va lue o f R > R^ s a t i s f i e s the nonnegat ive (expected) p r o f i t 

cond i t i on 

(9) I i r ( s ) [ e p H ( s ) + ( 1 - e ) p L ( s ) ] R > 1. 

Th i s de f i nes the shaded reg ion i n F igu re 2. As shown t h e r e ; i f the type L 

i n d i f f e r e n c e curve U. through ( R * x * ) i n t e r s e c t s the shaded a r e a , there e x i s t s 
Li LI L 

a poo l ing con t rac t s a t i s f y i n g (9) tha t i s p r e f e r r e d by a l l agents to ( R * , x * ) . 

Now de f ine R (e) = {£ TT(S) [ 9p (s) + ( 1-9)p. (s) ]}~ . I f 9 > 9, de f ined 
P s » 

i m p l i c i t l y i n F igu re 2 , there i s no poo l i ng con t rac t s a t i s f y i n g (9) that 

a t t r a c t s type L borrowers. Then an e q u i l i b r i u m e x i s t s V 9 > 9. 9 > 8 i s 

hencefor th assumed. 

The e q u i l i b r i u m j u s t de r i ved i s i n accord w i th i n t u i t i o n . High r i s k 

borrowers pay h igher i n t e r e s t r a t e s than low r i s k borrowers. I f there were no 

adverse s e l e c t i o n problem, then p e r f e c t compet i t ion would r e s u l t i n low r i s k 

borrowers o b t a i n i n g more c r e d i t ( x ° i n F igure 2) than high r i s k borrowers 

do. But asymmetric in fo rmat ion prevents t h i s , w i th lenders fo rced to r e s t r i c t 

c r e d i t to low r i s k borrowers i n o rder to induce h igh r i s k borrowers to s e l e c t 

the h igher r a t e c o n t r a c t . 



Figure 2: 6 > 6 prevents a pooling contract ( R ^ , x p ) 

from breaking the equil ibrium. 
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C. A Market w i th Mutual Lenders 

In t h i s s e c t i o n the s t r a t e g i e s o f lenders are a l lowed to be more 

complex, c o n s i s t i n g o f c o n t r a c t o f f e r s that s p e c i f y a (gross) i n t e r e s t ra te R 

and a loan quan t i t y x , as be fo re , and a f r a c t i o n o f ex post p r o f i t s a to be 

rebated (pa id out as d i v idends ) to borrowers, p o s s i b l y cont ingent on both the 

s t a t e , and borrower endowment. F i rms o f f e r i n g a > 0 are thus mutuals , paying 

d iv idends to borrower/customers and merging the f unc t i ons o f customer and 

r i s k - b e a r e r . 

To be more s p e c i f i c about the nature o f these c o n t r a c t s , any a n 

nounced con t rac t which a t t r a c t s type i agents s p e c i f i e s a loan quan t i t y x^ , 

and a repayment R i x i (cont ingent on ly on w=y). The ex post p r o f i t s per l o a n , 

gross of d i v i d e n d s , are i j^(s) = [p^ (s )R^-1 ]x^ . Moreover, the con t rac t s p e c i 

f i e s tha t each type i agent r ece i ves a d i v idend c t ^ s . w H ^ s ) i f h i s loan has 

been r e p a i d . In e q u i l i b r i u m , lenders w i l l never choose to pay d i v idends to 
g 

d e f a u l t i n g borrowers. So , wi thout l o s s o f g e n e r a l i t y , we assume a^ (s ,0 ) = 0 , 

and suppress w in what f o l l o w s . Then d i v idend payments per loan by t h i s 

lender i n s t a t e s are p^(s)a^(s) i |K ( s ) , s i n c e a f r a c t i o n p^(s) of type i agents 

do not d e f a u l t i n s t a t e s . Because d i v idend shares a i ( s ) are nonnegat ive, and 

lenders have no endowment when o l d , a i ( s ) < 1 / p i ( s ) i f ^ ( s ) > 0 . Then the 

o b j e c t i v e o f lenders i s to maximize 

(10) I w ( s ) [ l - p ( s ) a (s) ]+ (s ) = I 
s 

by cho ice o f c o n t r a c t , sub jec t to the announcements o f o ther lenders and 
9 

cons ide ra t i ons o f s e l f - s e l e c t i o n . 

In o rder to d i s c u s s i n c e n t i v e c o m p a t i b i l i t y , i t i s u s e f u l to i n t r o 

duce some a d d i t i o n a l n o t a t i o n . There fo re , l e t c | denote the consumption o f 

type i borrowers i n pe r iod 1, and c^(s ) the consumption o f type i agents i n 
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per iod 2 g iven the r e a l i z a t i o n s . Then a con t rac t s p e c i f y i n g R j , x i t a ^ ( 1 ) , 

and c r (2) imp l i es consumption values 

(11) c j = x. 

(12) CgCs) = y - R.x. + a . ( s ) t p . ( s ) , i f w = y 

Cgts) = 0 o the rw ise . 

A se t o f announced con t rac ts i s i n cen t i ve compat ib le , then, i f i t s a t i s f i e s 

(13) B H c " + I i r (s )p H (s )c !J (s ) > 8 H c^ + I i ( s ) p H ( s ) c ^ ( s ) 
s s 

and 

(14) B Le![ + I « ( s ) p . ( s ) c ^ ( s ) > BLC!J + J i r ( s ) p L ( s ) c ! j ( s ) , 

s s 

where consumption va lues are obta ined from con t rac t s by (11) and (12) . C o n d i 

t i ons (13) and (14) may be rewr i t t en i n terms o f the o r i g i n a l c o n t r a c t s : 

(13 ' ) 6 H x H + I n ( s ) p H ( s ) [ y - R H x H ] + I n ( s ) p H ( s ) a H ( s H H ( s ) 
s s 

> 8 H x L + I n ( s ) p H ( s ) [ y - R L x L ] + I * ( s ) p H ( s ) o L ( s ) * L ( s ) 
s s 

(14 ' ) 8 L x L + I i r ( s ) p L ( s ) [ y - R L x L ] + £ i r ( s )p L ( s )o L ( s )H» L ( s ) 
s s 

" 6 L X H + ^ 1 , ( s ) P L ( s ) [ y - R

H

x

H J + I T t ( s ) p , ( s ) a „ ( s ) i p H ( s ) . 
s s 

A l s o , r e a l i z e d p r o f i t s net o f d i v idends may be w r i t t e n as 

^ ( s ) = p i ( s ) [ y - C g C s ) ] - c | and (ex ante) expected p r o f i t s , i n terms o f c o n 

sumption va lues , are £ ir(s)ii». (s) = £ i t (s)p. (s) [ y - C - ( s ) ] - c1.. 
s s 1 

As be fo re , suppose type i con t rac ts are cons t ruc ted to be maximal 

fo r type i agents among the se t o f con t rac ts tha t earn nonnegat ive expected 

p r o f i t s (when o f fe red s i n g l y ) , and tha t are c o n s i s t e n t w i th s e l f - s e l e c t i o n . 

Assuming that 9 i s s u f f i c i e n t l y l a r g e , these w i l l be e q u i l i b r i u m 

c o n t r a c t s . 1 0 A t t en t i on i s now d i r e c t e d to c h a r a c t e r i z i n g these c o n t r a c t s . 
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The e q u i l i b r i u m con t rac t s desc r ibed here w i l l be denoted 

[r^,X^,O^(1),O^(2)J . We re lega te to Appendix I the proof o f our main r e s u l t : 

Theorem 1. Let the va lues p ^ s ) s a t i s f y 

(15) p H ( 1 ) / p H ( 2 ) * p L ( 1 ) / p L ( 2 ) . 

A A A 

Then (a) Nash e q u i l i b r i u m con t rac ts have = R*, x H = x * , a

H ( s ) = °> s = 1» 

2, and a. (s) > 0 f o r some s . Moreover, (b) e q u i l i b r i u m c o n t r a c t s imply tha t 

Og(D = 0 i f p H ( 1 ) / p H ( 2 ) > p L ( 1 ) / p L ( 2 ) , wh i le c^(2) = 0 o the rw ise . F u r t h e r 

more, (c) t h i s e q u i l i b r i u m i s a Pareto improvement over the e q u i l i b r i u m o f the 

prev ious s e c t i o n . 

The i n t u i t i o n under l y ing the theorem i s qu i t e s imp le . As regards p a r t ( a ) , i n 

e q u i l i b r i u m type H con t rac ts are not a f f e c t e d by c o n s i d e r a t i o n s o f s e l f -

s e l e c t i o n . Compet i t ion among lenders f o r borrowers then i m p l i e s t ha t type H 

borrowers rece ive con t rac t s that are maximal fo r them among a l l con t rac t s 

earn ing nonnegat ive p r o f i t s . But these are e x a c t l y the same c o n t r a c t s as in 

Sec t ion B. In p a r t i c u l a r , type H borrowers always wish to t r a n s f e r income 

from o l d age to youth (g iven the i n t e r e s t ra te they f a c e ) , and hence w i l l 

never choose to r ece i ve any o l d age d i v idend payments. 

The i n t u i t i o n under l y ing type L con t rac t s i s s l i g h t l y more com

p lex . Aga in , compet i t ion among lenders imp l i es tha t type L borrowers must 

rece ive con t rac ts that a rc maximal f o r them among a l l c o n t r a c t s tha t earn 

nonnegative p r o f i t s and tha t are c o n s i s t e n t w i th s e l f - s e l e c t i o n ( i n the p r e 

sence o f the H c o n t r a c t ) . Then the consumption va lues imp l ied by type L con

t r a c t s must so l ve the f o l l ow ing problem: 

(P) max 6 L c ^ + £ i r ( s )p L ( s ) c ! ; ( s ) 
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subject to 

H L La 
(16) 6 H c 1 = 6 H c 1 + £TT(S)Ph(S)C2(S) 

(17) I i r ( s )p L ( s ) [ y - c ! ; ( s ) ] - c^ = 0 

and cij1, Co(s) > 0. As shown i n Appendix I the s o l u t i o n to t h i s problem has 

Ogd ) = 0 and 0^(2) > 0 i f p H ( 2 ) / p L ( 2 ) < p H ( 1 ) / p L ( D , wh i l e c^(2) = 0 and 

CgO) > 0 in the oppos i te case . The i n t u i t i o n u n d e r l y i n g t h i s consumption 

pa t te rn i s as f o l l o w s . Absent concerns about s e l f - s e l e c t i o n , type L agents 

are i n d i f f e r e n t among any o l d age consumption va lues imp ly ing a g iven l e v e l o f 

expected o l d age consumption. However, c o n s i d e r a t i o n s o f op t ima l s i g n a l i n g 

d i c t a t e that a l l o l d age consumption imp l ied by type L c o n t r a c t s should be 

concentrated i n s t a tes tha t minimize the i ncen t i ve o f type H agents to take 

type L c o n t r a c t s . Thus i f type H and L loan repayment p r o b a b i l i t i e s are most 

d i s s i m i l a r in s t a te s = 2 [ i . e . , pu (2 ) /p t (2 ) < p H ( 1 ) / p L ( 1 ) ] , type L c o n t r a c t s 

should p lace a l l o l d age consumption i n tha t s t a t e . 1 1 Th i s i s accompl ished by 

concent ra t ing d i v idend payments i n that s t a t e . 

To summarize, any Nash e q u i l i b r i u m has low r i s k borrowers r e c e i v i n g 

o l d age consumption streams that depend on the aggregate p r o f i t o f the " f i r m " 

lend ing to them. Thus, such borrowers are both customers and r i s k - b e a r e r s . 

In lend ing markets, the most common i n s t i t u t i o n a l way o f ach iev i ng t h i s i s to 

borrow from a mutual l ende r , a l though i n the insurance i ndus t r y some s t o c k 

holder-owned companies o f f e r s i m i l a r " p a r t i c i p a t i n g " c o n t r a c t s . Nonmutuals 

(or f i rms o f f e r i n g n o n p a r t i c i p a t i n g con t rac t s ) are used to serve the h igher 

r i s k group, s i nce a^(s) = 0 V s . Thus, o r g a n i z a t i o n a l form f u n c t i o n s as a 

s o r t i n g mechanism, w i th low r i s k borrowers s i g n a l i n g t h e i r t ype , i n p a r t , by 

shar ing aggregate r i s k s w i th those lend ing to them. We might a l s o note tha t 
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t h i s p a t t e r n , i n which low r i s k borrowers are served by mutua ls , i s l o o s e l y 

cons i s ten t w i th Fama and Jensen 's (1983b, p. 339) argument tha t " co rpora te 

f i n a n c i a l o r g a n i z a t i o n s " are more i nvo l ved w i th a c t i v i t i e s " t h a t generate 

uncer ta in fu tu re net cash f l ows " than i s the case f o r f i n a n c i a l mutua ls . 

D. Unobservable Con t rac t ing 

Thus f a r we have fo l lowed R o t h s c h i l d and S t i g l i t z in assuming tha t 

a l l con t rac ts entered in to can be observed, and hence tha t borrowers can 

e f f e c t i v e l y be r e s t r i c t e d to the cho ice o f a s i n g l e c o n t r a c t . In the i n s u r 

ance context o f R o t h s c h i l d - S t i g l i t z such an assumption seems r e a d i l y de fens 

i b l e [ R o t h s c h i l d - S t i g l i t z (1976), p. 642 ] ; i t i s perhaps l e s s so i n the con

tex t o f c r e d i t markets. There fo re , we now cons ider the consequences o f a l l o w 

ing borrowers to enter i n to m u l t i p l e c o n t r a c t s (wi thout t h i s n e c e s s a r i l y being 

observed by a l l l e n d e r s ) . 

I t i s u s e f u l to begin by c o n s i d e r i n g what would happen i n S e c t i o n C 

i f borrowers cou ld enter i n t o unobservable c o n t r a c t s . Given the s e t o f o f 

fered c o n t r a c t s , type H borrowers have an i n c e n t i v e to take type L l oan con

t r a c t s , and borrow aga ins t the fu tu re income those c o n t r a c t s genera te . More 

s p e c i f i c a l l y , any type H borrower t ak i ng a type L con t rac t has an expected 

fu tu re income o f ^ ( s j p ^ s j c ^ s ) . Given the pre ferences o f borrowers and 

l ende rs , type H borrowers can borrow aga ins t t h i s fu tu re income by s e l l i n g a 

s e c u r i t y promis ing to pay o f f cj j fs) next pe r i od i f s t a t e s occurs and i f they 

rece ive a d iv idend (have a p o s i t i v e endowment). S ince both endowment r e a l 

i z a t i o n s and r e a l i z a t i o n s of s are obse rvab le , t h i s i s i n f o r m a t i o n a l l y f e a s 

i b l e , and the s a l e o f such a s e c u r i t y generates young per iod consumption o f 

^ ( s j p ^ s j c ^ s ) . S ince 6 H > 1, type H borrowers w i l l do e x a c t l y t h i s and the 

con t rac ts descr ibed in Sec t i on C are no longer i n c e n t i v e compat ib le . 
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The argument j u s t g iven suggests the f o l l o w i n g m o d i f i c a t i o n o f the 

a n a l y s i s . S ince type H borrowers can take type L con t rac t s and borrow aga ins t 

the expected fu tu re income they generate , the expected u t i l i t y o f a type H 

borrower tak ing a type L con t rac t w i l l be B#c^ + 8 H )_TV(S)Ph(S)C2(S) . S e l f -

s e l e c t i o n w i l l occur i f f t h i s does not exceed 6 H c ^ , so the re l evan t i n c e n t i v e 

cons t ra i n t i s now 

(18) c " = c1^ + J > ( s ) p H ( s ) c ! ; ( s ) . 

When (18) i s the r e l evan t s e l f - s e l e c t i o n c o n d i t i o n , our p rev ious 

arguments apply wi thout m o d i f i c a t i o n . In p a r t i c u l a r , i n Appendix II we prove 

Theorem 2. Suppose that (15) h o l d s . Then the d e s c r i p t i o n o f Nash e q u i l i b r i u m 

con t rac ts g iven i n Theorem 1 cont inues to app l y . Moreover, imp l ied consump

t i o n va lues f o r type L agents are g iven by the s o l u t i o n to the problem ( P ) , 

modi f ied by r e p l a c i n g (16) w i th (18 ) . 

E. A Caveat 

One might th ink tha t our r e s u l t s imply tha t the FCS should g e n e r a l l y 

exper ience lower d e f a u l t r a tes than o the r , nonmutual l e n d e r s . However, such a 

conc lus ion would be i n a p p r o p r i a t e . Our a n a l y s i s on ly cons ide rs borrowers who 

have unobservably d i f f e r e n t d e f a u l t p r o b a b i l i t i e s ex -an te . The a n a l y s i s 

p r e d i c t s only t h a t , among these i n d i s t i n g u i s h a b l e borrowers, the r e l a t i v e l y 

low r i s k w i l l turn out to be served by mutua ls . But suppose tha t there were a 

t h i r d c l a s s o f borrowers, who can e s t a b l i s h tha t they are low r i s k , e x - a n t e . 

Nonmutual lenders w i l l serve these borrowers, w i th a low i n t e r e s t ra te and no 

c r e d i t r e s t r i c t i o n s . I f t h i s borrower c l a s s i s s u f f i c i e n t l y l a r g e , these 

nonmutuals w i l l exper ience lower d e f a u l t r a t e s than mutuals w i l l . De fau l t 

r a te comparisons between mutuals and nonmutuals which serve g e o g r a p h i c a l l y and 
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economical ly d i spa ra te borrowers must thus proceed w i th c a u t i o n . In any 

event , we chose not to model e x p l i c i t l y t h i s s i t u a t i o n , where there are 

observable as w e l l as unobservable d i f f e r e n c e s among bor rowers . Such an 

a n a l y s i s has been conducted by Hoy (1982) f o r insurance markets i n the absence 

o f aggregate u n c e r t a i n t y , and would in t roduce no new i ssues he re . 

The c h i e f e m p i r i c a l i m p l i c a t i o n s o f the a n a l y s i s , t hen , are tha t 

loan ra tes w i l l be c o r r e l a t e d w i th r i s k , and tha t mutual lenders w i l l concen

t r a t e d iv idend payments i n s t a tes where the loan repayment p r o b a b i l i t i e s o f 

(ex ante i n d i s t i n g u i s h a b l e ) h igh and low r i s k borrowers are most d i s s i m i l a r . 

We now cons ider FCS exper ience i n l i g h t o f these p r e d i c t i o n s . 

I l l . The Case of the Farm C r e d i t System 

A. Organ iza t ion 

The Farm C r e d i t System (FCS) i s a nat ionwide c o l l e c t i o n o f l end ing 

u n i t s making mortgage loans secured by farm r e a l e s t a t e , ope ra t i ng loans 

secured by farm equipment, c rops , and l i v e s t o c k , and loans to farmer-owned 

coope ra t i ves . I t s c a p i t a l s t r u c t u r e c o n s i s t s p r i m a r i l y o f c o n s o l i d a t e d , 

systemwide debt , i ssued i n the n a t i o n a l c r e d i t market. I t a l s o i s sues v o t i n g 

1 2 

and nonvot ing s tock . P r i o r to the A g r i c u l t u r a l C r e d i t Act o f 1987, the 

Boards o f D i r e c t o r s o f both the System and i t s l end ing u n i t s were e l e c t e d by 

i t s borrowers, who were requ i red to purchase vo t i ng s tock equal to f i v e pe r 

cent of t h e i r borrowed funds . Th is c a p i t a l served as a reserve f o r debt 

i ssued , and was only redeemable at par upon loan repayment (Todd 1985). 

No t i ce that the FCS f i n a n c i a l s t r u c t u r e i s the oppos i te o f tha t 

p red i c ted by the Fama and Jensen hypo thes i s . As noted i n Sec t i on I, they 

p r e d i c t that the c o n t r o l l i n g agents o f f i n a n c i a l mutuals w i l l e x e r c i s e t h e i r 

power through the possess ion o f shares redeemable on demand, n e c e s s i t a t i n g 

reasonable l i q u i d i t y of asse t ho ld ings to f a c i l i t a t e share redempt ion. But 
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b o r r o w e r / c o n t r o l l e r s tock i s not redeemable on demand, and i n f a c t can on ly be 

redeemed by ceas ing to be a b o r r o w e r / c o n t r o l l e r ( i . e . , repay ing l o a n s ) . As 

argued by Fama and Jensen, c la ims which a r e n ' t redeemable on demand should be 

more common i n o r g a n i z a t i o n s w i th l e s s l i q u i d or d i f f i c u l t to va lue a s s e t s , 

which would then be organ ized as nonmutual c o r p o r a t i o n s . And indeed, the farm 

loan asse ts o f the FCS a r e n ' t very l i q u i d , l a c k i n g an adequate secondary 

m a r k e t . 1 3 But the FCS i s a mutual , not the nonmutual c o r p o r a t i o n p r e d i c t e d by 

the hypothes is of Fama and Jensen. 

B. Operat ions 

With respec t to i n t e r e s t ra tes charged on l o a n s , p r i o r to 1986 FCS 

u n i t s charged mortgage i n t e r e s t ra tes independent o f i n d i v i d u a l borrower 

r i s k . S t a r t i n g in 1986, d i f f e r e n t i a l r a tes r e l a t e d to borrower r i s k were 

I •* 

adopted by FCS u n i t s ac ross the coun t ry . 

With respec t to i t s loan p o r t f o l i o , the FCS exper ienced "good" 

aggregate r e a l i z a t i o n s dur ing the 1970s. Moreover, u n l i k e i t s commercial bank 

and insurance company compet i to rs , the FCS 's cos t o f funds c l o s e l y r i v a l e d the 

U.S. T reasu ry ' s over t h i s p e r i o d . 

But cond i t i ons were d i f f e r e n t dur ing the 1980s. Farm p r i c e s , net 

income, and land va lues f e l l d r a m a t i c a l l y , r e s u l t i n g i n h igh aggregate d e f a u l t 

r a t e s , both w i th in and ou ts ide the FCS. The FCS 's cos t o f funds advantage 

disappeared dur ing the 1980s. I t cont inued to i ssue l ong - te rm, n o n c a l l a b l e 

debt between 1980 and 1982, a pe r i od when long- term i n t e r e s t r a t e s soa red . As 

i n t e r e s t ra tes f e l l t h e r e a f t e r , the n o n c a l l a b l e debt unavo idab ly l e f t the FCS 

wi th a r e l a t i v e l y h igh average cos t o f funds (GAO 9-18-86 , p. 18). The 

problem was exacerbated by a r i s k premium i nves to r s a t tached to FCS s e c u r i t i e s 

l a t e in 1985. The r i s k premium was due to repor ted and p ro jec ted fu tu re 

l o s s e s , caused by i t s h igh cos t o f funds and d e f a u l t r a te (GAO 12-23-85, p. 

36 ) . 
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C. An I n t e rp re ta t i on 

We b e l i e v e tha t the opera t ion o f the FCS cor robora tes our model. 

While FCS u n i t s cou ld pay e x p l i c i t d i v idends on t h e i r b o r r o w e r / c o n t r o l l e r s ' 

s tock , they have not t y p i c a l l y done s o . However, we now argue tha t the FCS' 

s tock redemption p o l i c i e s have resu l t ed in the de - f ac to payment o f d i v i d e n d s , 

which occurred on ly dur ing the "bad" pe r iod o f the 1980s. 

In order to see how de - f ac to d i v idend payments have been made, 

r e c a l l that borrower s tock had to be redeemed a t par upon (and on ly upon) 

repayment o f borrower l o a n s . FCS u n i t s unable to do so were supposed to be 

l i q u i d a t e d . Yet wh i le the a c t u a l market va lue o f s tock in many FCS u n i t s has 

been w e l l below pa r , t h i s s tock has been redeemed a t pa r . One example of t h i s 

phenomenon occurred i n the FCS' Spokane d i s t r i c t , where s e v e r a l FCS u n i t s were 

l i q u i d a t e d . Ye t , the FCS paid par va lue on a l l s tock he ld a t the l i q u i d a t e d 

u n i t s , desp i te the l i k e l i h o o d that i t s value a f t e r l i q u i d a t i o n would be below 

par (GAO 10/18/85) . 

In order to prevent widespread l i q u i d a t i o n s o f t h i s s o r t , Congress 

permi t ted the FCS to employ Regulatory Account ing P r i n c i p l e s . 1 5 Th is pe r 

mi t ted FCS u n i t s to ove rs ta te the va lue o f t h e i r s t ock , so tha t redemption a t 

par cou ld cont inue to take p lace and thereby f o r e s t a l l l i q u i d a t i o n . F i n a l l y , 

Congress passed the A g r i c u l t u r a l C r e d i t Act o f 1987, guarantee ing that a l l 

stock issued p r i o r to October 1988 w i l l be r e t i r e d a t par , us ing Federa l 

revenues i f necessary . 

By redeeming s tock a t p r i c e s i n excess o f a c t u a l v a l u e , the above 

p o l i c i e s c o n s t i t u t e de - f ac to payment o f d i v i d e n d s . Moreover, these i m p l i c i t 

d iv idend payments occur only when FCS s tock i s below par ( i n the event o f poor 

aggregate p r o f i t a b i l i t y ) ; FCS borrowers cannot r ece i ve c a p i t a l ga ins 

[Ca lom i r i s , e t . a l . (1986) , p. 472 ] . Furthermore, low r i s k borrowers were the 
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main f a c t o r mot i va t ing t h e i r adop t i on . Before these p o l i c i e s were adopted, 

borrowers a t FCS u n i t s were concerned that t h e i r s tock might even tua l l y drop 

below par v a l u e . FCS o f f i c i a l s wor r ied that the low r i s k borrowers, who had 

r e a l i z e d ample cash f l o w s , would a c c e l e r a t e loan payments i n o rder to redeem 

t h e i r s tock before t h i s cou ld o c c u r . 1 7 Los ing the low r i s k borrowers i n t h i s 

way would exacerbate the problems faced by these FCS u n i t s . In order to avo id 

t h i s , the s tock redemption p o l i c i e s were adopted. High r i s k borrowers, w i th 

inadequate cash f l ow , were much l e s s l i k e l y to a c c e l e r a t e loan payments i n 

order to redeem t h e i r s t ock . High r i s k borrowers thus d i d not pose as much o f 

an e a r l y redemption th rea t to the FCS, and were not the ta rge t o f the new FCS 

18 19 

s tock redemption p o l i c i e s . ' 

Of course , the de - f ac to d i v idends o f recent years were pa id only 

dur ing the bad aggregate per iod o f the 80s . Th is outcome i s p r e d i c t e d by our 

theorems i f f p H ( 1 ) / p H ( 2 ) < p L ( 1 ) / p L ( 2 ) . I t i s qu i t e p l a u s i b l e tha t t h i s i n 

equa l i t y h e l d . R e l a t i v e to the good t imes o f the 1970s, h igh r i s k farm bor 

rowers i n the 1980s may have had a much harder t ime repay ing loans than low 

r i s k borrowers d i d . Unobservable a b i l i t y and other unobservable r i s k f a c t o r s 

may be l e s s important i n good aggregate s t a t e s , keeping repayment p r o b a b i l i 

t i e s o f h igh and low r i s k borrowers more nea r l y e q u a l . 

F i n a l l y , we should comment on the charg ing o f un i form i n t e r e s t ra tes 

p r i o r to 1986 by the FCS. At f i r s t g lance t h i s may appear to be con t ra ry to 

the p r e d i c t i o n s o f the model. In p a r t i c u l a r , the same argument employed by 

Ro thsch i l d and S t i g l i t z (1976) can be used to show tha t t h i s poo l i ng o f bor 

rowers cannot be an e q u i l i b r i u m ( i f , as we assume, a l l l ende rs have i d e n t i c a l 

cos ts o f and access to c a p i t a l ) because some lender w i l l have an i n c e n t i v e to 

b id away low r i s k borrowers. However, as we have ment ioned, the FCS enjoyed a 

s u b s t a n t i a l cos t advantage over i t s compet i to rs i n the 1970s, e f f e c t i v e l y 
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i n s u l a t i n g i t from the compet i t i ve p ressures which prevent poo l i ng con t rac t s 

from being o f f e r e d . When t h i s cos t advantage had been f u l l y eroded by the 

mid-1980s, the FCS was fo rced to adopt a p o l i c y o f charg ing d i f f e r e n t i a l 

r a t e s . FCS o f f i c i a l s even argued e x p l i c i t l y ( see , e . g . , M inneapo l i s S ta r and 

Tr ibune 2/26/86) tha t f a i l u r e to adopt such a p o l i c y would have r e s u l t e d i n 

the l o s s o f i t s low r i s k borrowers to compet i to rs , as p r e d i c t e d by the model. 

IV. Conc lus ions 

We conclude by a n t i c i p a t i n g some ques t ions and d i s c u s s i n g p o t e n t i a l 

ex tens ions . One ques t ion that a r i s e s i s whether the FCS arose as a r e s u l t o f 

economic f o r c e s , or was a pure ly p o l i t i c a l c r e a t i o n . As desc r ibed by O'Hara 

(1983), the FCS was o r i g i n a l l y o rgan ized w i th mutual and j o i n t s tock compo

nents , a l though on ly the mutual component su rv i ved the Depress ion (w i th sub

s t a n t i a l government a s s i s t a n c e ) . Furthermore, O'Hara suggests tha t p o l i t i c a l 

ra ther than economic fo rces favored the development o f the mutual component o f 

the FCS. Here, two observa t ions are i n o rde r . F i r s t , the f a c t tha t p o l i t i c a l 

fo rces in f l uenced the form o f the FCS does not imply tha t t h i s form has no 

economic j u s t i f i c a t i o n . O'Hara h e r s e l f notes (p . 427) that the a c t u a l form o f 

the FCS was mot ivated by " the success o f the (coopera t i ve ) land banks f l o u r 

i sh i ng i n Europe. " In a d d i t i o n , the a n a l y s i s o f S e c t i o n II can be viewed as 

suggest ing why the mutual ra ther than the j o i n t s tock component o f the FCS 

should have rece ived g rea te r government a s s i s t a n c e i n the case o f bad aggre

gate r e a l i z a t i o n s , as i n f a c t occur red i n the 1930s. 

I t remains to d i s c u s s s e v e r a l i ssues tha t we have a b s t r a c t e d from, 

which i n turn suggest some p o s s i b l e e x t e n s i o n s . F i r s t , we a b s t r a c t from the 

p o s s i b i l i t y that borrowers can post c o l l a t e r a l , and tha t l ende rs grant c r e d i t 

to a p p l i c a n t s only w i th some p o s i t i v e p r o b a b i l i t y . Given the s t r u c t u r e 

imposed, i t i s p o s s i b l e to show that the l a t t e r a b s t r a c t i o n i s innocuous— 
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c r e d i t w i l l a lways be granted w i th p r o b a b i l i t y one. C o l l a t e r a l (as w e l l as 

random gran t ing o f c r e d i t ) i s cons idered by Besanko and Thakor (1987a), and i t 

would be i n t e r e s t i n g to i n v e s t i g a t e the r o l e of c o l l a t e r a l i n the presence o f 

aggregate u n c e r t a i n t y . Second, our a n a l y s i s a b s t r a c t s from the p o s s i b i l i t y 

tha t the amount o f c r e d i t r ece i ved a f f e c t s the p r o b a b i l i t y d i s t r i b u t i o n o f 

fu tu re income. [ C a l o m i r i s , e t . a l (1986) es t imate some e f f e c t s o f c r e d i t 

market cond i t i ons on a g r i c u l t u r a l ou tpu t . ] Besanko and Thakor (1987a) a l s o 

cons ider t h i s s i t u a t i o n , which cou ld a l s o be reexamined i n the presence o f 

aggregate u n c e r t a i n t y . 

T h i r d , the a n a l y s i s cou ld be extended to i nc l ude more than two types 

o f borrowers. Fo l l ow ing Spence (1978), i n e q u i l i b r i u m t h i s would r e s u l t i n 

con t rac ts s o l v i n g a nested sequence o f problems i n which type i expected 

u t i l i t y i s maximized sub jec t to s e l f - s e l e c t i o n c o n s t r a i n t s i n v o l v i n g types j < 

i (g iven type j con t rac t s ) and a zero p r o f i t c o n d i t i o n . I t seems l i k e l y tha t 

the s o l u t i o n to a l l o f these problems ( f o r i > 1) would i nvo l ve concen t ra t i ng 

o l d age consumption i n one s t a t e , so tha t a l l types except the r i s k i e s t would 

be served by mutuals (a l though d i v idend payments would d i f f e r ac ross t y p e s ) . 

F i n a l l y , we have not undertaken any i n v e s t i g a t i o n o f the behavior of 

f i n a n c i a l mutuals o ther than the FCS. In f a c t , Smith and S t u t z e r (1988) 

cons iders t h i s t o p i c i n an insurance con tex t , and f i n d s some e m p i r i c a l support 

f o r our hypothes is i n the medica l ma lp rac t i ce insurance i n d u s t r y . M u t u a l i z a -

t i o n in tha t i ndus t r y proceeded r a p i d l y , f o l l o w i n g a marked inc rease i n aggre

gate u n c e r t a i n t y , induced by unexpectedly broad cour t i n t e r p r e t a t i o n s o f 

con t rac t t e r m s . 2 0 However, a n a t u r a l t o p i c fo r f u r t he r study would be a more 

ex tens ive examinat ion o f c r e d i t union and mutual i n su re r behavior i n l i g h t o f 

the exp lanat ion f o r a l t e r n a t i v e o r g a n i z a t i o n a l form proposed here and e l s e 

where. 
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Appendix I 

The proof of the theorem w i l l be a cons t ruc t i on o f e q u i l i b r i u m 

c o n t r a c t s . For the purposes o f t h i s c o n s t r u c t i o n , i t w i l l be convenient to 

work w i th consumption va lues c ^ , c ^ O ) , and 0^(2) . As be fo re , the con t rac t s 

o f fe red to type H borrowers i n e q u i l i b r i u m w i l l be unconst ra ined by (14 ) , the 

s e l f - s e l e c t i o n c o n s t r a i n t f o r type L borrowers. Thus, the consumption va lues 

imp l ied by these con t rac ts must so lve the f o l l o w i n g problem: 

(A) max 8 H c " + £ i r ( s )p H ( s ) c ! j ( s ) 
s 

sub jec t to 

(A.1) I 1 r ( s ) p H ( s ) [ y - c ^ ( s ) ] - c!f = 0 
s 

(A.2) c " ( s ) > 0, c " > 0, 

where (A.1) i s the cond i t i on that the con t rac ts o f fe red to type H agents must 

earn zero expected (economic) p r o f i t s net o f d i v idend payments. 

H H H The s o l u t i o n to problem (A) has c 2 ( 1 ) = c 2 ( 2 ) = 0 , and = 

J i r (s)p. . (s)y = y / R * s i n c e S u > 1. Given t h i s s o l u t i o n , i t i s p o s s i b l e to 
^ S ri n ri 

H A 

recons t ruc t e q u i l i b r i u m con t rac ts from (11) and (12) . In p a r t i c u l a r , c . = x u 

1 ri 
= y / R * = x * , i . e . , the quan t i t y loaned to type H agents i s the same as be-

rl ri 

f o r e . From (12) , 

C g d ) = 0 = y - R H x H + oH(1)<|>H(1) 

c"(2) = 0 = y - R H x H + a H ( 2 ) ^ H ( 2 ) . 

Thus 

(A.3) o H (1) i |» H (1) = a H ( 2 ) ^ ( 2 ) , 

or 
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(A.4) o H ( 1 ) [ p H ( 1 ) R H - l ] x H = a H ( 2 ) [ p H ( 2 ) R H - l ] x H . 

We w i l l prove by c o n t r a d i c t i o n that a „ ( 1 ) = a „ (2 ) = 0 . F i r s t , suppose that 
n M 

a„ (1 ) * 0 wh i le a „ (2 ) = 0 . Then, because x M = y / R * * 0 , (A.4) imp l i es that 
H n H n 

R H = 1 / p H ( D . S u b s t i t u t i n g x H , R^ = 1 / p H ( 1 ) , R* (from (7)) and ^ ( 1 ) = 0 i n t o 

the express ion f o r c 2 ( 1 ) above y i e l d s 

i r (1 )p H (1 )+ [ l - i r (1 ) ]p H (2 ) 
y 1- 7T\ — = o . 

p H (1 ) 

But t h i s imp l i es p H ( 2 ) / p H ( 1 ) = 1, con t ra ry to assumpt ion. Hence, t h i s i s 

imposs ib le . Second, the same c o n t r a d i c t i o n a r i s e s i f <*H(2) * 0 w h i l e a H (1 ) = 
A 

0, because (A.4) then imp l i es R^ = 1 /p H ( 2 ) , e t c . Then i t must be the case 

that o „ (1 ) and a „ (2 ) are both p o s i t i v e . Note tha t (A.3) and x u * 0 imply tha t 
H H n 

F\ 
i|>H(1) * 0 and i|»H(2) * 0 ( s i nce i f * H ( 1 )=*H(2)=0 h e l d , R H =1/p H (1 ) and 

R„=1/p..(2) would a l s o h o l d , y i e l d i n g the same c o n t r a d i c t i o n as above) . But 
ri n 

then i|>H(1) and i|)H(2) must have the same s i g n . S ince in e q u i l i b r i u m expected 

p r o f i t s net of d iv idends must be z e r o , i t must then be the case tha t <*H(s) = 

1 / p H ( s ) , s = 1, 2 . However, s u b s t i t u t i o n o f <*H(s) = 1 /p H (s ) i n t o (A .4) again 

imp l i es P^(1) = P H ( 2 ) con t ra ry to assumpt ion. There fo re , a^(1) = <*H(2) = 0 , 

1. e . , lenders who s e r v i c e h i g h - r i s k borrowers do not pay d i v i d e n d s . F i n a l l y , 

to complete the c h a r a c t e r i z a t i o n o f e q u i l i b r i u m c o n t r a c t s , we have seen tha t 

x „ = x* Then, s i n c e expected p r o f i t s must be z e r o , R„ = R* 
H H H M 

I t remains to de r i ve e q u i l i b r i u m con t rac t s f o r type L agen ts . As 

above, these con t rac ts must be maximal fo r type L agents among the set o f 

con t rac ts earn ing nonnegat ive p r o f i t s and which are c o n s i s t e n t w i th the b i n d 

ing s e l f - s e l e c t i o n c o n s t r a i n t ( 13 ) . Thus, consumption va lues r e s u l t i n g from 

these con t rac ts must so l ve the f o l l o w i n g problem: 
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(B) max 8 L c 1 + £ TV(S)P l(S)C2(S) 
s 

sub jec t to 

(A.5) B H c " = B H c^ + I TT(S)Ph(S)C^(S) 
s 

(A.6) I t r ( s ) p L ( s ) [ y - c ^ ( s ) ] - c^ = 0 

(A.7) c^ , c 2 ( s ) > 0 . 

Equat ion (A.5) r e s u l t s from s u b s t i t u t i n g the s o l u t i o n o f problem (A) i n t o 

(13) , and (A.6) i s the zero expected p r o f i t c o n d i t i o n . 

So l v i ng (A.6) f o r c^ and s u b s t i t u t i n g i t i n t o the o b j e c t i v e f u n c t i o n 

(B) and the c o n s t r a i n t (A.5) reduces (B) to a l i n e a r programming problem i n 

the two c o n t r o l s c ^ O ) and 0^ (2 ) , w i th one c o n s t r a i n t , ( A . 5 ) . Thus, there i s 

always an op t ima l s o l u t i o n w i th exac t l y one o f the va lues c ^ s ) = 0 . Which 

s t a t e has zero consumption depends on the s i g n o f p H ( 1 ) / p H ( 2 ) 

P L ( 1 ) / p L ( 2 ) . When p H ( 1 ) / p H ( 2 ) < p L ( 1 ) / p L ( 2 ) h o l d s , then 0^(2) =0, wh i l e 

c!j(1) = 0 i n the other case . The e n t i r e s o l u t i o n when p H ( 1 ) / p H ( 2 ) > 

p L ( 1 ) / p L ( 2 ) , f o r example, i s : 

(A.8) c^ = y / R * - i r ( 2 ) p L ( 2 ) Y 

c£(1) = 0 

c^(2) = y 

where 

Y = 6 H y [ R * ' 1 - R » " l ] / ^ ( 2 ) [ 6 H P L ( 2 ) - p H ( 2 ) ] > 0 , 

and the i n e q u a l i t y f o l l o w s from R* > R*, 6 H > 1, and p L (2) > P H ( 2 ) . 2 1 
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I f p H ( 1 ) / p H ( 2 ) > p L ( 1 ) / p L ( 2 ) , f o r i ns tance , any e q u i l i b r i u m con t rac t 

f o r type L agents must induce the consumption va lues g iven i n ( A . 8 ) . Then, 

us ing (11) and (12) to recons t ruc t the under l y ing c o n t r a c t , any Nash e q u i l i b 

r ium con t rac t [R ,x , a . (1) , a . (2) ] must s a t i s f y 

(A.9) c^ = x L 

(A.10) O g d ) = 0 = y - R L x L + a L ( 1 ) [ p L ( 1 ) R L - l ] x L 

(A.11) c^(2) = Y = y - R L x L + a L ( 2 ) [ p L ( 2 ) R L - l ] x L . 

C l e a r l y , (A.9) imp l i es a determinate e q u i l i b r i u m loan q u a n t i t y . Equat ions 

(A.10) and (A.11) c o n s t i t u t e two equat ions i n the three unknowns R^, <*L(1)» 

and a . ( 2 ) . Many r e s o l u t i o n s o f the r e s u l t i n g indeterminacy are p o s s i b l e . We 

suggest two " n a t u r a l " r e s o l u t i o n s : One requ i res i n t e r e s t ra tes to be se t in 

an " a c t u a r i a l l y f a i r " manner, so that R^ = R*, and then (A. 10) and (A.11) 

determine <*L(D and <*L(2). But t h i s imp l i es 4> L0) < 0, however, wh i le a L ( 1 ) > 

0, which would requ i re type L borrowers to rece i ve negat ive d i v idend payments 

when s = 1 . In p r a c t i c e mutual o r g a n i z a t i o n s do not t y p i c a l l y impose negat ive 

d i v idend payments. Thus, a more d e s i r a b l e r e s o l u t i o n o f the indeterminacy i s 

to se t <*L(1) = 0 , i n which case R L = y / * L and (A.11) determines the des i red 

p o s i t i v e value f o r 0^ (2 ) . Then, the e q u i l i b r i u m type L con t rac t has R^ = 

y / x L , x L = c^ (g iven by ( A . 8 ) ) , <*L(D = 0 , and <*L(2) > 0 , (where <*L(2) so l ves 

" 2 2 

(A.11) g iven R^ and x ^ ) . In the other case , i . e . , when p H ( 1 ) / p H ( 2 ) < 

p L ( 1 ) / p L ( 2 ) , a s i m i l a r c o n s t r u c t i o n r e s u l t s i n c^(2) = 0 and <*L(1) > 0 . 

To prove the second pa r t o f the theorem, note that i t i s f e a s i b l e to 

se t o . (1 ) = a. (2) = 0, or i n o ther words, to se t c^(1) = c^(2) i n the problem 

( B ) . S ince t h i s i s not the s o l u t i o n , the u t i l i t y of type L borrowers must be 

( i n t h i s case s t r i c t l y ) h igher than in the e q u i l i b r i u m of Sec t i on I I . B , where 
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c 2 ( 1 ) = c 2 ( 2 ) i s imposed. S ince type H borrowers are i n d i f f e r e n t between the 

e q u i l i b r i a w i th and wi thout d i v idend payment p o s s i b i l i t i e s , t h i s e q u i l i b r i u m 

represents a Pareto improvement over the e q u i l i b r i u m o f Sec t i on I I . B . 

Appendix II 

Arguments s i m i l a r to those i n R o t h s c h i l d - S t i g l i t z (1976) cont inue to 

2 3 

imply tha t any e q u i l i b r i u m must induce s e l f - s e l e c t i o n . We then v e r i f y t h a t , 

i n the absence o f a poo l i ng con t rac t p re fe r red by type L agents to the s o l u 

t i o n o f the mod i f ied problem ( P ) , the con t rac ts desc r ibed do c o n s t i t u t e a Nash 

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

To b e g i n , i t i s apparent tha t no lender has an i n c e n t i v e to o f f e r a 

con t rac t that a t t r a c t s only type H borrowers. In a d d i t i o n , no lender has an 

i n c e n t i v e to o f f e r a c o n t r a c t which becomes the on ly c o n t r a c t purchased by 

type L agents , s i n c e by c o n s t r u c t i o n any such con t rac t w i l l a l s o be purchased 

by type H agents (who may a l s o enter i n to other c o n t r a c t s ) . Th i s cannot be 

a t t r a c t i v e to type L borrowers, because o f the assumed absence o f a p re fe r red 

poo l ing c o n t r a c t . 2 

Thus, i f there i s an i n c e n t i v e f o r a lender to o f f e r any other 

c o n t r a c t , i t must be a con t rac t that i s taken by type L borrowers i n a d d i t i o n 

to the con t rac t that s o l v e s the mod i f ied ve rs i on o f problem ( P ) . There are 

then two cases to c o n s i d e r : (1) on ly type L agents take the a d d i t i o n a l con

t r a c t , and (2) both types take the a d d i t i o n a l c o n t r a c t . 

Case 1. Any con t rac t tha t i s mutua l ly a t t r a c t i v e to lenders and type L bor 

rowers w i l l i nvo l ve type L agents r e c e i v i n g supplemental young per iod consump

t i o n o f x i n exchange f o r an o l d age repayment o f n < c 2 ( s ) i n tha t s t a te s 

where they rece i ve a d i v i d e n d . Then fo r t h i s con t rac t to b e n e f i t type L 

borrowers and l e n d e r s , x and n must s a t i s f y 
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(A.12) SLX > Tr (s )p L (s )n 

and 

(A.13) u ( s ) p L ( s ) n > x . 

In a d d i t i o n , s i n c e type H agents do not enter i n t o t h i s c o n t r a c t , 

(A.14) sHx < i r ( s ) p H ( s ) t i . 

F i n a l l y , r e c a l l t ha t the d i v idend payment occurs i n s t a t e s i f f p H ( s ) / p L ( s ) < 

P H ( s ' ) / p L ( s ' ) V s , s ' . 

Now (A .12 ) - (A .14 ) imply tha t 8 L / 6 H > p L ( s ) / p H ( s ) , wh i le p L ( s ) / p H ( s ) 

> p L ( s ' ) / p H ( s ' ) . But t h i s imp l i es that 8 L / 8 H Z £TT(S)PL(S)/£TT(S)Ph(S) » con

t r a r y to the assumption (SC) . Thus, there i s no i n c e n t i v e f o r any lender to 

o f f e r a supplemental con t rac t tha t a t t r a c t s on ly type L borrowers. 

Case 2. In t h i s case there must be a supplemental va lue f o r young per iod 

consumption x , and an o l d age repayment n < c ^ s ) ( i n that s t a t e where a 

p o s i t i v e d i v i dend i s rece ived) such that 8, x > u(s)p. ( s ) n . In a d d i t i o n , s i n c e 
Li LI 

t h i s con t rac t a t t r a c t s a l l borrowers i n t h e i r popu la t i on p r o p o r t i o n s , i t must 

s a t i s f y the nonnegat ive expected p r o f i t c o n d i t i o n 

(A.15) i r ( s ) [ ep H ( s )+ (1 -e )p L ( s ) ] n > x . 

However, (A.12) and (A.15) imply tha t 6 L ( 8 p H ( s ) + ( 1 - 9 ) p L ( s ) ] > p L ( s ) . More

over , s i n c e p o s i t i v e d iv idends are pa id i n s t a t e s , p L ( s ) / p L ( s ' ) > 

p H ( s ) / p H ( s ' ) , so t h i s c o n d i t i o n ho lds f o r both s t a t e s . But t h i s c o n t r a d i c t s 

the assumption conta ined i n foo tno te 10, which was used to r u l e out p o o l i n g . 

So no lender has an i n c e n t i v e to o f f e r a supplemental con t rac t tha t a t t r a c t s 

a l l bor rowers. Th i s completes the p roo f . 
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I t might be noted tha t the s o l u t i o n to the problem ( P ) , mod i f ied by 

r e p l a c i n g (16) w i th (18 ) , i s e x a c t l y as desc r ibed i n Appendix I, w i th the 

f o l l o w i n g m o d i f i c a t i o n . When p „ ( 1 ) / p u ( 2 ) > p . ( 1 ) / p . ( 2 ) , fo r i n s t a n c e , Y i n 
n n L Li 

(A.8) i s rep laced by 

Y = y ( R * - 1 - R * - 1 ) / * ( 2 ) [ p L ( 2 ) - p H ( 2 ) ] . 
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Footnotes 

'o ther exp lana t ions f o r the ex i s tence o f mutuals , p a r t i c u l a r l y i n 

bank ing, focus on r e g u l a t i o n s and p r e f e r e n t i a l government treatment o f mutuals 

[ e . g . , O'Hara (1981, 1983)] . However, as noted by Rasmusen (1988), the e x i s 

tence o f mutuals i n the banking indus t ry s u b s t a n t i a l l y predates the deve lop

ment of the r e g u l a t i o n s i n q u e s t i o n , suggest ing tha t mutuals do serve an 

important economic r o l e . A l s o , we do not attempt to prov ide a novel exp lana 

t i o n f o r the f requent convers ions o f mutual sav ings and loan a s s o c i a t i o n s i n t o 

j o i n t s tock form documented by Masu l i s (1986). But i t i s debatable how mutual 

many "mutual " S&L 's were to begin w i t h . 
2 

L o g i c a l l y speak ing , noth ing prevents j o i n t s tock f i rms from paying 

d iv idends to customers. However, so long as d i v idends pa id are based on the 

aggregate p r o f i t a b i l i t y o f the f i r m , the payment o f such d i v idends merges the 

func t i ons o f r i s k - b e a r i n g and of customer. Th i s i s what Mayers and Smith 

(1988), f o r i n s t a n c e , i d e n t i f y as the d i s t i n g u i s h i n g fea tu re of mutual o r g a n i 

z a t i o n s , and we w i l l f o l l o w them i n t ak i ng t h i s as the f a c t to be e x p l a i n e d . 

3 Models w i th s i m i l a r adverse s e l e c t i o n problems have been cons idered 

by a v a r i e t y of au tho rs . See fo r i n s t a n c e , Besanko and Thakor (1987a,b) , 

Smith and S t u t z e r (1989) , or A z a r i a d i s and Smith (1989). 

11 For a j u s t i f i c a t i o n see Green (1984) or Judd (1985). 

5More s p e c i f i c a l l y , d i v idend or o ther payments cont ingent on the 

aggregate s t a t e are r u l e d ou t . 

P a r e n t h e t i c a l l y , i t might be noted tha t loan con t rac ts are c o n t i n 

gent con t rac t s r e q u i r i n g repayment o f Rx i f w = y , and zero o the rw ise . 

? N o t i c e tha t uninformed agents ( lenders ) "move f i r s t " in announcing 

c o n t r a c t u a l terms, wh i le informed agents (borrowers) move second. Th is avo ids 

the k inds o f m u l t i p l i c i t i e s assoc i a t ed w i th f a m i l i a r sequen t i a l e q u i l i b r i a o f 
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games i n which the informed agent moves f i r s t . Of course the sequencing o f 

moves we adopt seems appropr ia te to loan markets , where loan terms are w e l l 

e s t a b l i s h e d and borrowers apply f o r loans a t announced terms. We are g r a t e f u l 

to an e d i t o r f o r b r i n g i n g t h i s po in t to our a t t e n t i o n . 

The i n t u i t i o n under l y ing t h i s r e s u l t i s d iscussed in foo tno te 11. 
9 

I f l enders are viewed as "managers" of the "customer-owned" mutual 

o r g a n i z a t i o n , (10) a s s e r t s that they are rewarded i n p ropor t i on to expected 

p r o f i t s net o f d i v i d e n d s . In t h i s context t h i s i s the n a t u r a l maximand, s i nce 

con t rac ts are determined by the " o r i g i n a l " owners o f the f i r m — i . e . , the 

l e n d e r s . However, readers who s t i l l quest ion that t h i s would be the o b j e c t i v e 

func t i on r e l evan t to mutual managers can regard i t as an "as i f " assumpt ion, 

adopted f o r the purpose o f genera t ing t e s t a b l e p r e d i c t i o n s . 

1 0 F o r i ns tance i f , 

P L ( s ) > 6 L [ e p H ( s ) + d - e ) p L ( s ) ] 

holds f o r a l l s , i t i s p o s s i b l e to show tha t there i s no poo l ing con t rac t that 

earns nonnegat ive expected p r o f i t s , and that i s p re fe r red by type L agents to 

the con t rac t desc r ibed below. Th is c o n d i t i o n w i l l be s a t i s f i e d i f both 6 r and 

9 are s u f f i c i e n t l y c l o s e to one, and i s hencefor th assumed to h o l d . 

A remark on t h i s c o n d i t i o n i s i n o rde r . In p a r t i c u l a r , t h i s c o n d i 

t i o n imp l i es that type L agents would ra the r leave the loan market than take 

type H c o n t r a c t s , and hence v i o l a t e s the second h a l f o f R i l e y ' s (1979) assump

t i on ( A . 6 ) . For the remainder o f t h i s s e c t i o n we could do wi th weaker assump

t i ons that s a t i s f y (A.6) o f R i l e y (a l though see R i l e y ' s comment i n foo tno te 6, 

which a l s o a p p l i e s h e r e ) . However, in Sec t i on I I .D t h i s assumption p lays a 

r o l e i n our proof that a separa t ing e q u i l i b r i u m e x i s t s when unobservable s i d e 

con t rac ts are pe rm i t t ed . S ince the ex i s tence o f unobservable s i d e con t rac t s 
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i s prec luded by R i l e y (1979), i t i s not s u r p r i s i n g that t h e i r i n c l u s i o n 

r e q u i r e s some s t rengthen ing o f o ther assumpt ions. 

! 1 I t i s now easy to see why a l l d i v idend payments are made on ly to 

nonde fau l t i ng borrowers. In p a r t i c u l a r , g iven that type H borrowers always 

want to t r a n s f e r consumption from o l d age to youth , they w i l l never want to 

r ece i ve o l d age d i v idend payments i n the event of d e f a u l t or o the rw ise . Type 

L agents must r ece i ve some income i n o l d age fo r i n c e n t i v e reasons. But t h i s 

income should be rece ived i n s t a tes that are r e l a t i v e l y u n l i k e l y to be 

r e a l i z e d by type H borrowers, as t h i s maximizes i ncen t i ves f o r s e l f -

s e l e c t i o n . S ince type H borrowers are always r e l a t i v e l y l i k e l y to d e f a u l t , no 

income should ever accrue to type L borrowers i n the event of a d e f a u l t . 

1 2 

The Act lowered the s tock ownership requirement. 

1 3 The A g r i c u l t u r a l C r e d i t Act o f 1987 took s teps toward the c r e a t i o n 

o f a secondary market, s i m i l a r to that prov ided by the Government N a t i o n a l 

Mortgage A s s o c i a t i o n f o r hous ing . 

(GAO 9 /18 /86 . ) I n c i d e n t a l l y , the a n a l y s i s o f the p rev ious s e c t i o n 

p r e d i c t s that on ly the l a t t e r behavior should be observed i n e q u i l i b r i u m . We 

w i l l comment below on the f a c t o r s which we b e l i e v e e x p l a i n the p r i o r absence 

o f d i f f e r e n t i a l r a t e s . 

1 5 S e e the Omnibus R e c o n c i l i a t i o n Act o f 1986, S u b t i t l e D. 

1 6 The commitment o f Federa l revenues i n bad aggregate s t a t e s i s o f 

i n t e r e s t , s i nce t h i s a l s o occur red i n the 1930s [O'Hara (1983) ] . I t suggests 

a government commitment to ma in ta in " d i v i d e n d " payments to the borrowers o f 

mutuals under adverse c i r cumstances . I n t e r e s t i n g l y , p r i o r to the 1930s the 

FCS had mutual and j o i n t s tock components, but the mutual lenders o f the FCS 

rece ived greater government a s s i s t a n c e i n the 1930s [O'Hara (1983), p. 438 ] . 

Our a n a l y s i s suggests why t h i s might have been a n a t u r a l outcome. 
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1 ?Some anecdo ta l evidence i n d i c a t e s that low r i s k borrowers were 

l e a v i n g the FCS for o ther lenders p r i o r to the enactment of these s tock r e 

demption p o l i c i e s . See a l s o C a l o m i r i s , e t . a l . (1986), p. 472. 

1 8 

See C a l o m i r i s , e t . a l . (1986), who a l s o argue tha t FCS p o l i c i e s 

a f f e c t i n g s tock redemption impact p r i m a r i l y on low r i s k borrowers. That i s , 

o f course , because s tock i s redeemed on ly when loans are r e p a i d . 
1 9 

A re fe ree has r a i s e d the ques t ion o f whether the " d i v i d e n d " to FCS 

borrowers was pa r t o f the "normal lend ing arrangement" o f the FCS. I f by 

normal one means f requen t , in f requent payments are not i n c o n s i s t e n t w i th the 

a n a l y s i s i f n(2) i s sma l l ( i f s=2 i s the s t a t e i n which rebates o c c u r ) . And 

i f by abnormal one means that these payments were not e x p l i c i t l y c o n t r a c t u a l l y 

s p e c i f i e d , that does not imply that FCS borrowers c o u l d n ' t have reasonably 

expected them to occur under adverse aggregate exper iences . The f a c t tha t 

recent exper ience p a r a l l e l s that o f the 1930s [see O'Hara (1983)] suggests 

tha t such an expec ta t i on would not have been unwarranted. 

2 0 S e e Danzon (1985), and Doherty and Dionne (1989). 

2 1 I t i s s t r a i gh t f o rwa rd to v e r i f y tha t c^ > 0. y > Y ho lds i f and 

on ly i f TT (2)P h (2)(6 h -1 ) > BHTT( 1) [p L ( 1 )-p H ( 1) ]. I f t h i s c o n d i t i o n i s v i o l a t e d , 

equat ion (A.8) must be mod i f i ed i n an obvious way. 
2 2 A 

In f a c t , f e a s i b i l i t y o f t h i s r equ i res tha t the va lue a L ( 2 ) s o l v i n g 

(A. 11) w i th R. x. = y a l s o s a t i s f i e s a t (2) < 1/p (2 ) . Th is i s hencefor th 

L L LI Li 

assumed. 

2 3 

Here i t should be noted t h a t , u n l i k e Jaynes (1978), borrowers 

cannot purchase f r a c t i o n s o f c o n t r a c t s . 
2 4 

The absence o f a p re fe r red poo l ing con t rac t cont inues to be im

p l i e d , f o r i ns tance , by the cond i t i on g iven i n footnote 10. 
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