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Education Finance and Imperfections in 
Information 

P A U L G R O U T * 
University of Birmingham 

Abstract: The paper introduces a model of the educational decision with endogenous imperfect 
information of the Arrow discrimination type. The effects of an element of income contingency in 
the finance of education is simulated. It is shown that an element of income contingency finance will, 
to some extent, offset the misallocation of educational resources resulting from imperfect information. 
The specific results of the simulations and the implications are discussed. 

I I N T R O D U C T I O N 

I t is w e l l k n o w n t h a t w i t h pe r f ec t i n f o r m a t i o n , pe r f ec t c a p i t a l m a r k e t s 
a n d pe r f ec t insurance m a r k e t s , a t o t a l l y p r i v a t e m a r k e t i n h ighe r educa

t i o n w o u l d d i r e c t l y resu l t i n an e f f i c i e n t a l l o c a t i o n o f e d u c a t i o n a l resources. 
H o w e v e r , these r e q u i r e m e n t s are far f r o m t r i v i a l a n d some i n t e r v e n t i o n i n 
t h e h ighe r e d u c a t i o n sector b y g o v e r n m e n t s is a fea ture c o m m o n t o a lmos t 
a l l w e s t e r n economies . S p e c i f i c a l l y , i t is d i f f i c u l t t o argue t h a t f o r m o s t 
p e o p l e t he h ighe r e d u c a t i o n m a r k e t d i sp lays a n y o f t he th ree features t o a n y 
great e x t e n t . 1 T h e c o m b i n a t i o n o f l a c k o f accura te k n o w l e d g e o f t he r e t u r n s 
f r o m e d u c a t i o n a n d t h e absence o f c a p i t a l w o u l d p r e v e n t m a n y f r o m e n t e r i n g 
h ighe r e d u c a t i o n i n a t o t a l l y p r i v a t e m a r k e t . A l t h o u g h t h i s is o b v i o u s l y 

* I would like to thank S. Purshouse for computational assistance. 

1. I f the imperfect information is on the government's part, then the allocation may still be efficient 
without intervention. However, it will not be optimal in other respects (see Grout (1983)). 



w o r r y i n g because o f t he general m i s a l l o c a t i o n o f e d u c a t i o n a l resources t h a t 
w o u l d r e su l t , i t is especia l ly w o r r y i n g because t he i m p e r f e c t i o n s o f expec
t a t i o n s are o f t e n sys temat ic i n t h e i r d i s t r i b u t i o n across t h e p o p u l a t i o n . 
G r o u p s w h o u n d e r e s t i m a t e t h e i r t r u e benef i t s f r o m e d u c a t i o n w i l l u n d e r -
inves t c o m p a r e d t o t h e p o s i t i o n i f t h e y h a d c o r r e c t i n f o r m a t i o n . T h i s leads 
t o a l o w e r p r o p o r t i o n o f those g roups i n h ighe r e d u c a t i o n c o m p a r e d t o the 
average w h i c h i n t u r n r e in fo rces t he i n c o r r e c t e x p e c t a t i o n s i n t he f u t u r e . 
T h i s t y p e o f p r o b l e m is w e l l k n o w n a n d has been r i g o r o u s l y ana lysed (see 
espec ia l ly A r r o w ( 1 9 7 2 ) ) . T h e r e is also e m p i r i c a l evidence (at least i n t he 
U K ) t o t h i s e f f e c t ; i t is s h o w n i n D e p a r t m e n t o f E d u c a t i o n a n d Science 
( 1 9 7 6 ) t h a t i n c o r r e c t be l ie f s , h e l d b y 16-18 year o ld s , o f t he average earnings 
i n specif ic careers are q u i t e sys temat ic b e t w e e n sexes a n d social g roups . T h e 
p r o b l e m is h o w can able s tudents be a t t r a c t e d t o p a r t i c i p a t e i n h ighe r 
e d u c a t i o n w h e n t h e y misperce ive t he bene f i t s . The re m a y be n o d i f f i c u l t y 
i n i d e n t i f y i n g s tudents w h o have a b i l i t y i f p e r f o r m a n c e at ear l ier l eve l s i s an 
i n d i c a t o r . I n t h i s case p r e s e n t a t i o n o f the c o r r e c t e x p e c t a t i o n s w o u l d be an 
o b v i o u s a p p r o a c h . T h i s t y p e o f i n f o r m a t i o n i m p r o v e m e n t is use fu l a n d s h o u l d 
be encouraged f u l l y . H o w e v e r , f u t u r e r e tu rns d e p e n d p a r t l y o n i n d i v i d u a l 
charac ter i s t ics w h i c h m a y be d i f f i c u l t t o assess a n d th i s m a y lead s tudents 
t o p lace a c e r t a i n l a c k o f b e l i e f o n i n f o r m a t i o n o f t h i s t y p e . 

T h e p u r p o s e o f t h i s paper is t o s h o w t h a t t he m e t h o d o f f inance avai lable 
t o s tuden ts m a y be i m p o r t a n t i n i n f l u e n c i n g these decis ions . S p e c i f i c a l l y , 
t h e c o m p a r i s o n o f i n c o m e c o n t i n g e n t loans w i t h c o n v e n t i o n a l deb t f i n a n c i n g 
t u r n s o u t t o be r e l evan t , w i t h i n c o m e c o n t i n g e n t loans b r i n g i n g benef i t s i n 
t e r m s o f i n f o r m a t i o n c o r r e c t i o n w h i c h have n o t been rea l i sed . I t is r easonab ly 
easy t o s h o w t h a t i n c o m e c o n t i n g e n t loans w i l l b r i n g some b e n e f i t (see 
A p p e n d i x ) b u t t he m o s t i n t e r e s t i n g q u e s t i o n is w h e t h e r t h i s w i l l be s ign i f i can t 
i n a " r e a s o n a b l e " m o d e l w i t h m o d e r a t e levels o f t a x a t i o n . F o r t h i s reason 
t he paper concen t ra t e s o n a s i m u l a t e d e x a m p l e w h i c h l o o k s at t he e f fec t o f 
i n c o m e c o n t i n g e n t loans f o r d i f f e r i n g degrees o f r i s k avers ion and i m p e r f e c t 
i n f o r m a t i o n . T h e u n d e r l y i n g m o d e l is o f t h e A r r o w t y p e , w h e r e e x p e c t a t i o n s 
o f f u t u r e r e t u r n s d e p e n d o n t he p r o p o r t i o n o f t h e g r o u p w h o have succeeded 
i n h ighe r e d u c a t i o n . T h e s i m u l a t i o n shows t h a t s ign i f i can t i m p r o v e m e n t s 
c o m e w i t h loans t h a t have r e p a y m e n t rates o f 10 per cent o n t he e x t r a i n c o m e 
d e r i v e d f r o m e d u c a t i o n . T h i s is i m p o r t a n t since there is o b v i o u s l y a l i m i t o n 
t h e l eve l o f t a x t h a t can be a p p l i e d . A l t h o u g h t h e s i m u l a t i o n s ask w h a t 
happens at rates o f 25 per cent a n d 5 0 per cent these are n o t p r a c t i c a l rates 
since t h e y m u s t be i n a d d i t i o n t o e x i s t i n g t a x rates w h i c h i n d i v i d u a l s have 
t o p a y . 2 

2. Existing tax rates have not been included explicitly, of course one can interpret the income stream!;, 
if successful or unsuccessful, as net of existing taxes. Similarly it is possible to interpret the costs of 
education either as tax deductible or not. 



T h e basic idea b e h i n d t he s i m u l a t i o n resul ts can be e x p l a i n e d i n t u i t i v e l y 
a n d th i s is d o n e i n t h e n e x t s ec t i on . A l s o i n t h a t s ec t ion t he u n d e r l y i n g m o d e l 
is o u t l i n e d . S e c t i o n I I I gives t he s i m u l a t i o n s resu l t s . 

I I A S I M P L E M O D E L 

T h e fac t t h a t i n c o m e c o n t i n g e n t loans m a y l ead t o a b e t t e r a l l o c a t i o n o f 
e d u c a t i o n a l resources was f i r s t p o i n t e d o u t i n F r i e d m a n a n d K u z n e t s ( 1 9 4 5 ) 
w h e r e i t was suggested, " . . . i f i n d i v i d u a l s so ld s t o c k i n themselves , i .e . , 
o b l i g a t e d themselves t o p a y a f i x e d p r o p o r t i o n o f t h e i r f u t u r e earnings , 
inves tors c o u l d d i v e r s i f y t h e i r h o l d i n g s a n d balance s t o c k app rec i a t i ons 
against c a p i t a l losses. T h e purchase o f such s t o c k w o u l d be p r o f i t a b l e so l o n g 
as t h e e x p e c t e d r e t u r n o n i n v e s t m e n t i n t r a i n i n g exceeded t he m a r k e t r a t e 
o f i n t e r e s t " . T h i s is t he c o n v e n t i o n a l idea o f r i s k spreading b y insurance . 
H o w e v e r , i n c o m e c o n t i n g e n t loans have a n o t h e r advantage w h i c h also depends 
o n t h e fac t t h a t r e p a y m e n t s are a f u n c t i o n o f i n c o m e . I f the i n d i v i d u a l 
unde res t ima tes h is t r u e e x p e c t e d r e t u r n f r o m e d u c a t i o n he m u s t also u n d e r 
es t ima te his cost w i t h an i n c o m e c o n t i n g e n t l o a n scheme. T h e m o r e he 
unde res t ima tes h is e x p e c t e d r e t u r n t h e m o r e he w i l l u n d e r e s t i m a t e his t r u e 
cost o f e d u c a t i o n . Pu t a n o t h e r w a y , t h e l o w e r is t he pe rce ived subjec t ive 
e x p e c t e d r e t u r n f r o m e d u c a t i o n t h e l o w e r is t h e e x p e c t e d p r i c e o f e d u c a t i o n . 
C o n s e q u e n t l y , t h e q u a n t i t y d e m a n d e d w i l l increase as t he pe rce ived p r i c e 
fa l l s . O f course , ex-post, t h e i n d i v i d u a l w i l l realise t h e t r u e cost o f e d u c a t i o n 
b u t t h i s w i l l o c c u r s i m u l t a n e o u s l y w i t h t h e d i s cove ry o f t h e t r u e bene f i t s . 
T h e process w i l l also w o r k i n reverse, i .e . , a n y o n e w h o overes t imates his 
e x p e c t e d r e t u r n w i l l also overes t ima te t he t r u e cost o f e d u c a t i o n . H o w e v e r , 
because o f en t rance r e q u i r e m e n t s t h e p r o b l e m o f l o w a b i l i t y s tuden ts w i s h i n g 
t o over inves t i n e d u c a t i o n m a y be less o f a p r o b l e m . 

T h e u n d e r l y i n g n o t i o n o f t h i s advantage w i t h i n c o m e c o n t i n g e n t loans has 
been easy t o e x p l a i n . H o w e v e r , t o see w h e t h e r t h i s is c o r r e c t i n t he t y p e o f 
l a b o u r m a r k e t w e discussed i n S e c t i o n I (whe re t he i n c o r r e c t e x p e c t a t i o n s 
are endogenous t o t h e process) w e r e q u i r e a specif ic m o d e l . T o keep t h e 
process s imple w e assume there is one e d u c a t i o n a l i n v e s t m e n t dec i s i on w h i c h 
w i l l give i n c o m e w 2 i f successful a n d W j i f unsuccessful . I f t h e pe r son does 
n o t inves t t h e n t h e y receive W j f o r c e r t a i n . F o r c o m p u t a t i o n a l ease w e 
i m p o s e t h e r e s t r i c t i o n t h a t a l l i n d i v i d u a l u t i l i t y f u n c t i o n s e x h i b i t cons t an t 
r e l a t ive r i s k avers ion , i . e . , u ( w ) = w e / e , 0 < e < 1 . I n d i v i d u a l s d i f f e r a c c o r d i n g 
t o a b i l i t y n , 0 < n < 1 a n d as is t y p i c a l f o r p r o b l e m s o f t h i s t y p e w e assume 
costs o f ach iev ing t he e d u c a t i o n a l l eve l depends o n a b i l i t y . T h e specif ic 
f u n c t i o n a l f o r m o u g h t t o be p o s i t i v e a n d d e c l i n i n g i n n , even f o r t h e m o s t 
ab le , so t h e f o l l o w i n g f o r m is used : 

cos t = q ( l - n ) a + r ; a > 0 , r > 0 , q > 0 



I n o r d e r f o r t he pe r ce ived p r o b a b i l i t y o f success t o be endogenous w e assume 
t h a t t h e pe r ce ived p r o b a b i l i t y o f success increases as the n u m b e r o f a b i l i t y 
levels i nves t i ng i n e d u c a t i o n increases. T h i s v i e w c o u l d be a rgued f r o m the 
b e l i e f t h a t t he m o r e p e o p l e an i n d i v i d u a l k n o w s w h o are i nves t i ng i n h ighe r 
e d u c a t i o n t h e m o r e l i k e l y he w i l l feel t h a t he is capable o f b e i n g successful. 
Spec i f i c a l l y i t is assumed t h a t t he pe rce ived p r o b a b i l i t y o f success is : 

( 1 - n ^ i r j S > 0 , 0 < n < 1 (1 ) 

w h e r e a l l i n d i v i d u a l s o f a b i l i t y greater t h a n n t invest i n e d u c a t i o n . I f t he 
ra te o f in t e res t is set equa l t o z e r o 3 t he e x p e c t e d u t i l i t y f o r an i n d i v i d u a l 
o f a b i l i t y n 2 i nves t i ng i n t he h ighe r e d u c a t i o n w i t h s t anda rd deb t f inanc 
i n g w i l l be a w e i g h t e d average o f t he u t i l i t i e s o f w x a n d w g less t he costs 
( q ( l - n 2 ) a - r ) w h i c h have t o be p a i d i r respec t ive o f success or f a i lu re — 
t h e w e i g h t s are d e r i v e d f r o m ( 1 ) above a n d s u b s t i t u t i o n gives: 

^ ( l - n j S ^ - q a - n g f - r l ^ i 

.. ( l - ( l - n ^ ) ( W l - q ( l - n 2 ) a - r ) ^ ( 2 ) 

F o r t he i n d i v i d u a l n o t i n v e s t i n g i n e d u c a t i o n , u t i l i t y is w ^ / e . T h e fea ture o f c o n 

v e n t i o n a l s t anda rd d e b t f i n a n c i n g is t h a t t he s t uden t pays b a c k q ( l - n 2 ) a - r 

i r respec t ive o f success o r f a i l u r e . 
T h e r o l e o f an i n c o m e c o n t i n g e n t l o a n is t o reduce t h e a m o u n t t h a t has 

t o be p a i d b a c k i r respec t ive o f success o r f a i lu re i n exchange f o r a t a x o n t h e 
r e tu rn s t o e d u c a t i o n . 4 We assume ( f o r reasons t h a t w i l l be clear l a t e r ) t h a t 
t he s tuden t agrees t o p a y a t a x o f t ( w 2 - ) i n exchange fo r r e d u c i n g t h e 
f i x e d p a r t o f t he p a y m e n t ( i . e . , t he p a r t p a i d i r respec t ive o f success) b y 
t ( w 2 - W j ) 7 T . T h e larger is t t he m o r e t he s tuden t pays o u t o f his r e tu rn s 
f r o m e d u c a t i o n a n d t h e less he has t o p a y i r respec t ive o f success o r f a i l u r e . 
T h u s , t h e larger t he value o f t t he m o r e the r e p a y m e n t is c o n t i n g e n t o n 
f u t u r e earnings . T h e e x p e c t e d u t i l i t y o f an i n d i v i d u a l o f t y p e n 2 f o r g iven 

t i 8 : f ( l - n i ) 5 Q f + 1 ( 1 - ^ ( 1 - n i ) 5 ) Q | (S) 

w h e r e Q x = W j + ( w 2 - W j ) ( 1 - t ) - q ( l - n 2 ) a + r + t ( w 2 - W j )ir 

a n d Q 2 = W j - q ( l - n 2 ) a + r + t ( w 2 - W j ) T C . 

T h e value o f n j f o r a specif ic t can be f o u n d b y f i n d i n g t he riy t h a t equates 

£ ( 1 - n ^ Q * + 1 ( 1 - n(l - n i ) 5 ) Q | - w f /e ( 4 ) 

3. This is purely to avoid complicated expressions. The addition of a fixed positive rate of interest 
would make no difference to the results. 

4. It is important that the tax starts at some positive level of income related to the type of income 
the individual would receive if they had not invested in education. If it is paid on all income then 
it can never be fully contingent. 



t o zero w h e r e n g i n Q j a n d Q 2 is set equa l t o n x . I t is t h e n poss ible t o see 
h o w t he p r o p o r t i o n o f i n d i v i d u a l s i nves t i ng i n e d u c a t i o n (n^) changes as t h e 
t a x ( t ) changes. T h i s is d o n e i n t h e n e x t s ec t i on b u t be fo re p r o c e e d i n g w e 
cons ider t w o f u r t h e r p r o b l e m s . 

F i r s t , w e have said n o t h i n g a b o u t t h e t r u e p r o b a b i l i t y o f success. I f t h i s is 
p t h e n [p - ( 1 - n j ) ^ 7 r ] is t he a m o u n t o f i m p e r f e c t i n f o r m a t i o n . I f t h e 
r e s t r i c t i o n p > n is i m p o s e d t h e n t h e i m p e r f e c t i n f o r m a t i o n is an increas ing 
f u n c t i o n o f 6 a n d w e can use t he pa r ame te r 6 as a measure o f t h e i m p e r f e c t 
i n f o r m a t i o n . I f w e w i s h t o cons ide r , as a special case, t h e e f fec t o f i n c o m e 
c o n t i n g e n t loans w i t h p e r f e c t i n f o r m a t i o n t h e n w e m u s t r e s t r i c t p t o be less 
t h a n o r equa l t o ir. I f w e w i s h t o i m p o s e b o t h these r e s t r i c t i o n s w e r e q u i r e 
p = 7r. T h i s r e s t r i c t i o n is i m p o s e d t h r o u g h o u t , i . e . , n is r e s t r i c t e d t o t ake o n 
t h e va lue o f t h e c o r r e c t p r o b a b i l i t y o f success. T h u s , i f 5 > 0 , i n d i v i d u a l s 
u n d e r e s t i m a t e t he t r u e p r o b a b i l i t y o f success. F u r t h e r m o r e , i n t h e case o f 
7T = p t h e i n c o m e c o n t i n g e n t l o a n as desc r ibed i n t h i s s ec t ion w i l l b r e a k even. 
Second , i t is feasible, t h a t i f costs are v e r y h i g h , a n d i n d i v i d u a l s are e i the r 
v e r y r i s k averse o r have p o o r i n f o r m a t i o n , t h a t the re is n o va lue o f n j g i v i n g 
(4 ) equa l t o z e r o . 5 A l t e r n a t i v e l y , i t is poss ible the re m a y be m u l t i p l e e q u i l i 
b r i a . F o r t h e p r o b l e m t o be i n t e r e s t i n g w e need t o assume ( 4 ) is negat ive f o r 
n = 0 ( o t h e r w i s e a l l a b i l i t y levels f i n d e d u c a t i o n is w o r t h w h i l e ) a n d th i s 
a s s u m p t i o n is m a d e . W h e n the re are m u l t i p l e e q u i l i b r i a t h e n t he m i n i m u m 
value o f n is t h e one chosen . T h i s a p p r o a c h is a d o p t e d since i f one starts 
w i t h t he m o s t a b i l i t y levels poss ible (g iven t h e pa rame te r s ) i nves t i ng i n 
e d u c a t i o n t h e n th i s gives t he least possible n u m b e r o f a b i l i t y g roups i n d u c e d 
i n t o h ighe r e d u c a t i o n as a resu l t o f t he i n c o m e c o n t i n g e n t l o a n . 

I l l S I M U L A T I O N R E S U L T S 

I f eve ryone h a d pe r f ec t i n f o r m a t i o n a n d w e r e r i s k n e u t r a l ( equ iva l en t t o 
t h e specia l case discussed i n t he i n t r o d u c t i o n ) t h e n a l l i n d i v i d u a l s w i t h a b i l i t y 
greater t h a n n Q w o u l d inves t i n e d u c a t i o n . I f w e assume a u n i f o r m d i s t r i b u t i o n 
o f ab i l i t i e s b e t w e e n 0 a n d 1 t h e n t he p r o p o r t i o n o f t h e p o p u l a t i o n w h o 
s h o u l d inves t i n h ighe r e d u c a t i o n is ( 1 - n Q ) . I f t he r e is r i s k avers ion (e < 1 ) , 
i m p e r f e c t i n f o r m a t i o n (6 > 0 ) , o r b o t h , t h e n ( 1 - n^) o f t he p o p u l a t i o n 
inves t ( i . e . , a l l above n 1 ) w h e r e n j > n Q . T h e p r o p o r t i o n o f those w h o s h o u l d 
inves t i n e d u c a t i o n w h o a c t u a l l y d o invest is ju = ( 1 - n j ) / ( l - n Q ) . I t is 
poss ible t o s h o w t h a t (i is increas ing i n t f o r a l l t and th i s is d o n e i n t he 
A p p e n d i x . H e r e T a b l e 1 gives values o f M i n percentage t e r m s , f o r d i f f e r i n g 
( 1 - e) a n d 5 , f o r W l = 1 ,000, w 2 = 2 , 0 0 0 , TT = 0 . 2 5 , q = 1 ,000, a = 3 , 
T = 0 .1 a n d t = 0 ; T a b l e 2 uses t he same values excep t t h a t t = 10 pe r c e n t , 

5. If no one invests in education with an income contingent loan scheme then no one will invest in 
education if there is conventional debt financing. 



T a b l e 3 f o r t = 25 per cent a n d T a b l e 4 f o r t = 5 0 per cen t . T h e so lu t i ons 
are o b t a i n e d b y b r e a k i n g t he u n i t i n t e r v a l i n t o a f i ne set o f p o i n t s a n d search
i n g t h r o u g h n ( f r o m n = 0 ) f o r t h e f i r s t change o f sign o f ( 4 ) . 

T a b l e 1 : (t = 0%) 

( 1 - 6 ) 
0 0.5 

& 
1.0 1.5 2 .0 

per cent 

0 100 .0 90 .5 7 9 . 4 63 .5 39 .7 
0.5 9 5 . 8 85 .7 7 3 . 0 55 .6 37.7 
0 .75 9 2 . 1 82 .5 69 .8 5 2 . 4 3 0 . 0 
0 .875 9 0 . 5 8 1 . 0 68 .3 50 .8 28.S 

• 

T a b l e 2 : (t = 10%) 

8 

0 0.5 1.0 1.5 2.0 

per cent 

0 100 .0 9 2 . 1 82 .5 7 1 . 4 61 .9 
0.5 9 4 . 0 87 .3 77 .8 68 .2 58 .7 
0 .75 93 .7 85 .7 76 .2 66.7 57 .5 
0 .875 9 2 . 1 8 4 . 1 74 .6 6 5 . 1 5 7 . 1 

T a b l e 1 gives t h e s o l u t i o n s i f the re is no i n c o m e c o n t i n g e n t l o a n and 
T a b l e 2 gives t he s o l u t i o n s i f the re is a sma l l sh i f t t o i n c o m e c o n t i n g e n t 
loans ( i . e . , t = 0 . 1 ) . N o t i c e h o w a smal l m o v e m e n t t o w a r d s i n c o m e c o n t i n 
gent loans has b r o u g h t a b o u t cons iderable i m p r o v e m e n t s . I n cases o f c o n 
siderable r i s k avers ion a n d i m p e r f e c t i n f o r m a t i o n (5 = 2 , ( 1 - e) = 0 . 8 7 5 ) 
w i t h s t anda rd d e b t f i n a n c i n g 28 .6 per cent o f those w h o o u g h t t o invest i n 
e d u c a t i o n a c t u a l l y d o , y e t w i t h t = 10 per cen t t h i s rises t o 5 7 . 1 per c e n t . 
T h a t i s , an e x t r a 28 .5 per cent o f those w h o can b e n e f i t f r o m e d u c a t i o n are 
persuaded t o d o so b y a sma l l change t o w a r d s i n c o m e c o n t i n g e n t loans . 
O b v i o u s l y o n l y i n t he case o f f u l l i n f o r m a t i o n , n o r i s k avers ion ( w h e n 
eve ryone makes t h e r i g h t dec i s i on w h a t e v e r t ) is the re n o change. 

A c o m p a r i s o n b e t w e e n Tables 1 and 2 also shows t h a t t h e i m p e r f e c t 
i n f o r m a t i o n based benef i t s o f i n c o m e c o n t i n g e n t loans are far greater t h a n 



t h e r i s k avers ion based bene f i t s . O b v i o u s l y t h i s depends i n p a r t o n t h e n u m b e r s 
f o r 5 chosen . I f t he tables h a d o n l y g iven n u m b e r s f o r 6 b e t w e e n zero and 
0.5 t h e n t he m a g n i t u d e s w o u l d have been s i m i l a r . H o w e v e r , t h e genera l 
c o n c l u s i o n is t h a t i n a reasonable m o d e l ( i . e . , one w h e r e t h e i m p e r f e c t 
i n f o r m a t i o n is endogenous , n o t i m p o s e d ) o f r i s k averse i n d i v i d u a l s w i t h 
i m p e r f e c t i n f o r m a t i o n , t h e c o n v e n t i o n a l F r i e d m a n - K u z n e t s defence f o r 
i n c o m e c o n t i n g e n t loans is n o t t o t a l l y d o m i n a n t . T h e a r g u m e n t o f f e r e d 
here is a t least as s ign i f i can t n u m e r i c a l l y . 

T a b l e 3: (t = 25%) 

( 1 - e ) 0 0.5 
5 

1.0 1.5 2.0 

per cent 

0 100 .0 93 .7 87 .3 8 1 . 0 7 6 . 2 
0.5 9 6 . 8 90 .5 8 4 . 1 77 .8 73 .0 
0 .75 9 5 . 2 88 .9 8 3 . 0 76 .6 71 .6 
0 .875 9 5 . 1 8 8 . 7 82 .5 7 6 . 2 7 1 . 4 

• T a b l e 4 : (t = ' 50%) 

( 1 - e ) 
0 0.5 

6 

1.0 1.5 2.0 

per cent 

0 100 .0 96 .8 92 .5 8 9 . 0 87 .3 
0.5 9 8 . 4 9 5 . 2 9 2 . 1 88 .9 8 6 . 0 
0 .75 9 8 . 0 9 3 . 6 90 .5 87 .6 85 .8 
0 .875 9 6 . 8 9 2 . 1 9 0 . 1 87 .3 85 .7 

Tables 3 a n d 4 give values o f n f o r t = 25 per cent a n d t = 5 0 per cent . 
r e spec t ive ly . Va lues o f t so h i g h , p a r t i c u l a r l y 5 0 per cen t , seem unreasonable 
b u t are use fu l t o c o m p a r e w i t h Tables 1 a n d 2. T h e m o s t i n t e r e s t i n g p o i n t 
t h a t emerges here is t h a t w h e n i n d i v i d u a l s have a large degree o f r i s k avers ion 
a n d i m p e r f e c t i n f o r m a t i o n t he bene f i t s f r o m a m o v e m e n t t o w a r d s m o r e 
i n c o m e c o n t i n g e n c y reduce as t he l eve l o f t rises. W h e n 6 = 2 .0 , ( 1 - e) = 
0 . 8 7 5 , t h e n t he ga in f o r a change i n t f r o m 0 per cent t o 10 per cent is 
28 .5 pe r cent w h i l e t he ga in f o r a change i n t f r o m 10 per cent t o 25 per 



cen t is o n l y 14.3 per cent a n d f r o m 25 per cent t o 50 per cent is again 
14.3 pe r c e n t . H o w e v e r , i f i n d i v i d u a l s are less r i s k averse a n d have less 
i m p e r f e c t i n f o r m a t i o n th i s is n o t t r u e . F o r e x a m p l e , i f ( 1 - e) = 0.5 a n d 
6 = 0.5 t h e n t he ga in f r o m 0 per cent t o 10 per cent is 1.6 per c e n t , f r o m 
10 pe r cen t t o 25 per cen t is 3.2 per cent a n d f r o m 25 per cent t o 5 0 per cen t 
is 4 .7 pe r c e n t . T h i s is i m p o r t a n t since i t te l l s us t h a t w h e n there is c o n 
s iderable r i s k avers ion and i m p e r f e c t i n f o r m a t i o n , i .e . , w h e n the re is m o s t 
b e n e f i t f r o m t h e use o f i n c o m e c o n t i n g e n t loans , t he m o s t ga in comes f r o m 
t h e i n i t i a l smal l m o v e t o w a r d s c o n t i n g e n t loans . 

I V C O N C L U S I O N S 

T h e paper has a t t e m p t e d t o m o d e l the dec i s ion t o engage/not engage i n 
f u t h e r e d u c a t i o n , w h e n the re is endogenous i m p e r f e c t i n f o r m a t i o n , a n d t o 
s i m u l a t e t h e effects o f an e l emen t o f i n c o m e c o n t i n g e n c y i n t he loans m a d e 
f o r e d u c a t i o n . I t shows t h a t an e l emen t o f i n c o m e c o n t i n g e n c y w i l l o f f se t 
t o some e x t e n t t he m i s a l l o c a t i o n o f e d u c a t i o n a l resources r e s u l t i n g f r o m 
i m p e r f e c t e x p e c t a t i o n s and shows t h a t these bene f i t s are at least as s ign i f i 
c a n t n u m e r i c a l l y as t h e s t anda rd F r i e d m a n - K u z n e t s r i s k avers ion effects . 
F u r t h e r m o r e , t he greater t he i m p e r f e c t i o n a n d the greater t he degree o f r i s k 
ave r s ion , t h e m o r e b e n e f i t is o b t a i n e d w i t h m i n o r shif ts t o w a r d s i n c o m e 
c o n t i n g e n c y . 

A basic fea tu re o f t he u n d e r l y i n g m o d e l s i m u l a t e d is t h a t t he i m p e r f e c t 
i n f o r m a t i o n is endogenous since i n d i v i d u a l s l o o k t o t he p r o p o r t i o n o f t h e i r 
g r o u p (e.g. , soc ia l class, e t h n i c , sex) i n specif ic p o s i t i o n s t o i n f e r s o m e t h i n g 
a b o u t t h e i r e x p e c t e d r e tu rn s f r o m e d u c a t i o n . These m o d e l s are f r e q u e n t l y 
used as an e x p l a n a t i o n o f e t h n i c d i f ferences i n e d u c a t i o n a l levels w h i c h 
appear t o be s t r a i g h t f o r w a r d d i s c r i m i n a t i o n . I f th i s is a c o r r e c t analysis t h e n 
the t y p e o f i n d i v i d u a l s w h o lose i n t h i s m o d e l w o u l d be t he less able m e m b e r s 
o f m i n o r i t y g roups . T h e gains o f smal l shif ts t o i n c o m e c o n t i n g e n c y w h e r e 
poss ib le w o u l d c o n s e q u e n t l y b e n e f i t th is g r o u p m o s t a n d m a y have a c o n 
s iderable e f fec t o n i n e q u a l i t y . 

M o r e genera l ly , a n d less a m b i t i o u s l y , t h e resul ts o f t he s i m u l a t i o n s h o u l d 
s h o w t h a t one s h o u l d n o t t r y t o i n f e r a n y t h i n g a b o u t someone 's r i s k avers ion 
f r o m t h e i r response t o i n c o m e c o n t i n g e n c y i n e d u c a t i o n f inance w i t h o u t 
also m o n i t o r i n g t he ef fec t o f i m p e r f e c t i n f o r m a t i o n . S i m i l a r l y , i f t he degree 
o f r i s k avers ion is k n o w n t h e n t h i s a lone w i l l n o t be su f f i c i en t t o p r e d i c t the 
i n d i v i d u a l ' s response t o , a n d b e n e f i t f r o m , i n c o m e c o n t i n g e n t e d u c a t i o n 
loans . T h e degree o f i m p e r f e c t i n f o r m a t i o n c a n n o t be i g n o r e d . 
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A P P E N D I X 

T h e ob j ec t o f th i s A p p e n d i x is t o show t h a t > 0 f o r 5 > 0, ( 1 - e) > 0 

w i t h one s t r i c t i n e q u a l i t y . 
Se t t i ng ( 4 ) equa l t o zero one can w r i t e t h e e q u a t i o n as Z(n , t ,S ,e) = 0. 

^ - > 0 i f a n d o n l y i f < 0 w h i c h w i l l h o l d i f and o n l y i f - < 0. 
n 

Z t = ( 1 - n ^ Q f 1 [ ( W l - w 2 ) + ( w 2 - w t ) * ] + ( 1 - ( 1 - n ) f i

f f ) Q f 1 ( w 2 - w , ) „ 

a n d since ( 1 - ( 1 - n ) 5 7 r ) Q | _ 1 ( w 2 - W j )TT > 0 a n d Q j > Q 2 

Z t > (1 - n ) 5 T r Q f " 1 [ ( w j - w 2 ) + ( w 2 - W j + ( 1 - ( 1 - n ) 5 7 r ) Q f ! ( w 2 - )v, 

w i t h s t r i c t i n e q u a l i t y i f ( 1 - e) > 0, a n d 

Z t = Q f - M w 2 - w j + ( 1 - n ) 5 ( W l - w 2 ) > 0 , 

w i t h s t r i c t i n e q u a l i t y i f 6 > 0 . 

B y a s s u m p t i o n , ( 4 ) is negat ive at n = 0 t hus : 

( l - n ) 8

f f / e 0 4 + ( l - ( l - n ) S

f f ) L Q | 

d e f i n e d i n n c a n n o t c u t W j /e f r o m above at n j o t h e r w i s e because o f t h e 
c o n t i n u i t y o f ( 4 ) t he re w o u l d ex is t a n o t h e r s o l u t i o n n < n l w h i c h is a c o n 
t r a d i c t i o n o f t he d e f i n i t i o n o f n , . T h u s at n , , Z > 0 . I f Z = 0 , 4 ? - is n o t 
. . l l ' n " ' d t 

d e f i n e d at t h i s p o i n t . T h e o n l y o t h e r a l t e rna t ive is Z n > 0 w h i c h t oge the r w i t h 

Z t > 0 i m p l i e s - ^ - > 0. 




