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A Simple General E q u i l i b r i u m 
Model of F i n a n c i a l Co l l apse 

by John Bryant* 

The recur ren t banking panics of the 19th century and the Great Depres

s i o n of the 1930s are c l e a r examples of the f a i l u r e o f our system of f ree 

e n t e r p r i s e . However, to t h i s day, economics has f a i l e d to produce a s a t i s f a c t o r y 

exp lana t ion fo r these events.—^ Th is paper presents a s imple model of a f i n a n 

c i a l c o l l a p s e which reduces output and employment. The r e a l d i s r u p t i o n r e s u l t i n g 

from a f i n a n c i a l c o l l a p s e does not depend upon p r i c e r i g i d i t i e s , but ra the r i s the 

d i r e c t consequence of reduced e f f i c i e n c y of t r a n s a c t i n g . 

Although no s a t i s f a c t o r y exp lana t ion f o r banking panics and depress ion 

has emerged, e x i s t i n g theory can g ive us guidance i n search ing f o r one. Indeed, 

i t i s argued i n t h i s paper tha t a p o s s i b l e exp lana t ion f o r these anomalous events 

i s immediately a t hand, an exp lana t ion which has s imply been over looked . The 

n a t u r a l p lace to look fo r an exp lana t ion fo r f a i l u r e of our f r ee e n t e r p r i s e 

system i s known f a i l u r e s i n the economic model o f compet i t i ve e q u i l i b r i u m . 

Twenty years ago Pau l Samuelson in t roduced a f a i l u r e of compet i t i ve e q u i l i b r i u m 

i n h i s pure consumpt ion- loans model [14] . He showed tha t w i th over lapp ing 

generat ions of f i n i t e - l i v e d i n d i v i d u a l s i n a model wi th no l a s t p e r i o d , the 

compet i t i ve e q u i l i b r i u m need not be Pareto op t ima l . Moreover, he in t roduced the 

concept of a negat ive net worth e n t i t y , the " s o c i a l c o n t r i v a n c e " o f f i a t (un

backed) money, the use of which makes everyone be t t e r o f f and can y i e l d Pareto 

*I wish to thank the other members o f the Research Department of the 
Federa l Reserve Bank of M inneapo l i s , Robert Lucas , Thomas Sargent , and N e i l 
Wal lace fo r va luab le comments. E r ro r s are my r e s p o n s i b i l i t y a l one . Views 
expressed do not represent the Federa l Reserve Bank of M i n n e a p o l i s . 

—^See, fo r example, Lucas and Rapping [13] . 
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o p t i m a l i t y . We can, then, model recur ren t banking panics and depress ion as 

recur ren t and o n c e - a n d - f o r - a l l c o l l a p s e of a f i a t money system, r e s p e c t i v e l y . 

To model the c o l l a p s e of the banking system, one must determine the 

r o l e o f bank ing. We assume i n t h i s paper that the r o l e o f the banking system i s 

to make t r ansac t i ons f e a s i b l e or l e s s c o s t l y , and the c o l l a p s e of the banking 

system i s a move to a l e s s e f f i c i e n t means of t r a n s a c t i n g . C e r t a i n l y t h i s view 

i s not unique to the author . Consider t h i s quo ta t ion from the Federa l Reserve 

System p u b l i c a t i o n Banking and Monetary S t a t i s t i c s 1914-1941 [2, p. 281 ] , " I t i s 

est imated that s ince 1865 depos i to rs have sus ta ined d i r e c t l o s s e s t o t a l l i n g some 

$2 b i l l i o n through bank f a i l u r e s . These l o s s e s alone have been of se r i ous 

impact, but they represent on ly a par t of the damage i nc i den t to i n s o l v e n c i e s . 

. . . dur ing per iods of widespread suspens ions , many areas have been l e f t who l ly 

wi thout banking f a c i l i t i e s . Business concerns , farmers, and other entrepreneurs 

have been unable to secure bank l o a n s , and communities have su f fe red from the 

lack o f a convenient means of payment." To model bank f a i l u r e we shou ld , then, 

model a l o s s i n t r a n s a c t i o n s e f f i c i e n c y . In the s imple ve rs i on of Samuelson's 

pure consumption- loans model of f i a t money used i n t h i s paper there are two 

e q u i l i b r i a , a monetary and a nonmonetary e q u i l i b r i u m . In the monetary e q u i 

l i b r i u m t ransac t i ons are c o s t l e s s , and i n the nonmonetary e q u i l i b r i u m they are 

i m p o s s i b l e . We t r ea t the c o l l a p s e of the banking system as i f i t were a move from 

the monetary to the nonmonetary s o l u t i o n . I t i s not the c l a im of t h i s paper that 

we a c t u a l l y moved from a monetary to a nonmonetary e q u i l i b r i u m i n the Depress ion , 

nor tha t we moved from f ree to imposs ib le t r a n s a c t i o n s . While we do not have a 

coherent model o f f i n a n c i a l i n s t i t u t i o n s , i s i t not p o s s i b l e that t h e i r r o l e i s 

to prov ide an e f f i c i e n t means of t r a n s a c t i n g , and t h e i r c o l l a p s e i s a move to a 

l e s s e f f i c i e n t means of t r a n s a c t i n g as i n t h i s model? In our s imple model o f 

f i a t money there i s g l o b a l i n s t a b i l i t y i n output and unemployment. A f o r t i o r i 
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such p a t h o l o g i c a l behavior can c h a r a c t e r i z e a more s o p h i s t i c a t e d model of the 

f i n a n c i a l system. 

The model prov ides no exp lanat ion f o r which o f the m u l t i p l e e q u i l i b r i a 

w i l l c h a r a c t e r i z e the economy a t a po in t i n t ime, and the re fo re i s devoid o f 

dynamics. Moreover, the presented model i s bare bones and thus does not have the 

r i chness to e x p l a i n many phenomena, and i t should be viewed as a po la r case . 

F i r s t the model i s presented, then some a l t e r n a t i v e ways to en r i ch the model w i l l 

be sketched. However, the s i m p l i c i t y of the model i s a v i r t u e as i t i s o l a t e s the 

important elements and e l im ina tes the extraneous. Indeed, as a paradigm the 

model may have use ou ts ide the context of t h i s paper. 

The Model 

The model i s a s imple v a r i a t i o n on the Samuelson [14] pure consumption-

loans model. There are N i d e n t i c a l i n d i v i d u a l s born each per iod and they l i v e 

two pe r i ods . They have pe r fec t f o r e s i g h t . In her f i r s t per iod an i n d i v i d u a l i s 

endowed w i th L u n i t s of non t rans fe rab le l e i s u r e , wh i le i n the second she i s 

endowed w i th no th ing . There i s a l i n e a r zero i n t e r c e p t technology a v a i l a b l e to 

the i n d i v i d u a l to t ransform l e i s u r e hours i n t o a t r a n s f e r a b l e but nonstorab le 

consumption good. One hour of work y i e l d s w u n i t s of good where w < 1. The 

consumption good and l e i s u r e are pe r fec t s u b s t i t u t e s i n the u t i l i t y f unc t i on o f 

the i n d i v i d u a l where one hour of work equals one un i t o f goods. The i n d i v i d u a l 

maximizes her two-per iod u t i l i t y us ing u t i l i t y f unc t i on i K C p C g ) . U i s two-

smooth, i n c r e a s i n g i n i t s arguments, concave, 11^(0,Cg) = 0 0 = U 2 ( C ^ , 0 ) , C 1 and C 2 

are s t r i c t l y n o n i n f e r i o r and s t r i c t l y gross s u b s t i t u t e s , and there e x i s t s an 

S > 0 such that l i m e U ? ( L - S , e S ) > U . ( L - S , 0 ) . There e x i s t s a quan t i t y of NM 
e+0 

d o l l a r s o f f i a t money which the young get from the o ld i n exchange fo r goods. 



. n _ 

We cons ider the rep resen ta t i ve consumer of generat ion t where the 

s u b s c r i p t t i s dropped fo r s i m p l i c i t y . Let P be the cur ren t ra te of exchange o f 

goods fo r d o l l a r s and P ' be the next per iod value of that v a r i a b l e . 1/P i s the 

p r i c e l e v e l as u s u a l l y i n t e r p r e t e d . The i n d i v i d u a l must choose hours o f work, W, 

and d o l l a r s of money h o l d i n g , m, to maximize her u t i l i t y g iven P, P ' . 

Her problem i s 

max U(C ,C ) 
W,m ' c 

sub jec t to 

C 1 = L - W + wW - Pm 

C 2 = P'm 

Pm < wW 

W < L. 

I f P' = 0, W = 0 and - 0. As w < 1, the i n d i v i d u a l w i l l never produce fo r 

consumption, but on ly f o r s a l e s , wW = Pm. As U ^ O , ^ ) = °°, W < L a lways. As 

U 2 ( L , 0 ) = co, p' > o imp l i es W > 0. 

For P, P ' > 0 the problem can be w r i t t e n 

max U[L-W, w W] . 
W 

The f i r s t - o r d e r c o n d i t i o n i s 

- U 1 [L-W, j- w W] + Y~ w U 2 [L-W, p W ] = 0 . 

P' 

This can be w r i t t e n as W = f(p—). f i s cont inuous and s i n g l e valued by 

s t r i c t n o n i n f e r i o r i t y of C^, C 2 > i s s t r i c t l y i n c r e a s i n g by the s t r i c t gross 
s u b s t i t u t e s assumption, and i s bounded below by the assumption tha t l i m 

e-*0 

£u" 2(L-S,eS) > U ^ L - S . O ) . The domain of f i s (0,°=-) and i t s range i s w i t h i n 

[ S , L ] . 



- 5 -

The cur rent o l d get no bene f i t from d o l l a r ho ld ing so they t rade a l l 

t h e i r NM d o l l a r s to the young fo r goods, NwW goods. Our e q u i l i b r i u m c o n d i t i o n i s 

tha t 

( I ) Sj jK = N M . 

S u b s t i t u t i n g i n the op t ima l d e c i s i o n r u l e f o r W and rear rang ing y i e l d s 

( I I ) Nwf(|^-) = PNM. 

We are now ready f o r our c e n t r a l p r o p o s i t i o n . 

Theorem I; 

A. There i s a unique monetary e q u i l i b r i u m cha rac te r i zed by a constant p r i c e 

l e v e l and W > 0. 

B. There i s a nonmonetary e q u i l i b r i u m (an e q u i l i b r i u m wi th P = 0 i n a l l 

per iods) cha rac te r i zed by W = 0 . 

C. The monetary e q u i l i b r i u m i s Pareto supe r io r to the nonmonetary e q u i -

2 / 
l i b r i u m . -

Proo f : 

A. From ( I I ) there i s a unique constant p o s i t i v e p r i c e e q u i l i b r i u m at p r i c e P = 

^ f ( 1 ) = "jW. Consider any other p o s i t i v e e q u i l i b r i u m p r i c e sequence {P^.} 

w i th P f c £ P i n some per iod t . Suppose P f c > P. Then from ( I I ) and the 

monotonic i ty of f , p

t + - , / P t > 1. Indeed, by us ing ( I I ) i t e r a t i v e l y we see 

that must be growing at an i n c r e a s i n g percentage r a t e . But t h i s i s 

not f e a s i b l e as {P f c} i s bounded above un i formly by gL from ( I I ) and the 

upper bound of f . Suppose 0 < P f c < P. Then { P t + k l must be f a l l i n g a t an 

- T h i s proof fo l l ows proofs i n [11] and [15] . 
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i n c r e a s i n g percentage r a t e . Th is imp l i es l im P = 0 , but t h i s i s impos-

s i b l e from ( I I ) and the lower bound on f . Suppose that f o r some e q u i l i b r i u m 

p r i c e sequence {p } not zero i n every p e r i o d , f o r some k n , P. = 0 . Then 
u U K Q + 1 

W = 0 , which from the e q u i l i b r i u m c o n d i t i o n ( I ) i m p l i e s P. = 0 . Let the 
K 0 k 0 

f i r s t nonzero element occur at t ime k. + 1 where k 1 > k_. Then W. > 0 , 
1 1 U 

which imp l i es P > 0 from the e q u i l i b r i u m cond i t i on ( I ) , c o n t r a d i c t i o n . 

B. We have seen that f o r {P } = 0_, W = 0 s a t i s f i e s the e q u i l i b r i u m c o n d i t i o n 

and the i n d i v i d u a l maximizat ion problem. 

C. As W = 0 i s f e a s i b l e f o r the i n d i v i d u a l i n the monetary e q u i l i b r i u m , the 

monetary e q u i l i b r i u m i s revea led p re fe r red to the nonmonetary e q u i l i b r i u m 

fo r the cur rent young and fu tu re genera t i ons . As the cur rent o l d consume 

only the r e a l va lue of money h o l d i n g s , the monetary e q u i l i b r i u m i s supe r i o r 

f o r them as w e l l . Note the r o l e o f the unusual assumption on u t i l i t y which 

y i e l d s the lower bound on f . Without t h i s assumption there cou ld be m u l t i 

p l e monetary e q u i l i b r i u m p r i c e sequences c h a r a c t e r i z e d by d i f f e r e n t i n f l a 

t i o n r a t e s — a l l Pareto supe r io r to the nonmonetary e q u i l i b r i u m , however. 

We take " d e p r e s s i o n " to be a complete ly s u r p r i s e s h i f t from the mone

ta ry to the nonmonetary e q u i l i b r i u m . 

Refinements 

In t h i s model people work only f o r fu ture consumption, a l l they can 

consume i n the fu ture i s the f r u i t s of cu r ren t l a b o r , and f i a t money i s the on ly 

means of t r a n s a c t i n g fo r the f r u i t s of one ' s l a b o r . In the nonmonetary e q u i 

l i b r i u m t ransac t i ons are imposs ib l e , y i e l d i n g zero output , employment, and 

second-per iod consumption. Th is should be viewed as a po la r case of what we do 

see i n r e a l i t y . We do t ransac t f o r the f r u i t s of our l a b o r , and the banking 

system prov ides an e f f i c i e n t means of t r a n s a c t i n g . The model can e a s i l y be 
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modi f ied to i nc lude endowments i n the second per iod of ex i s tence and other means 

3/ 

of t ransac t ing .— 

As wi th the "new-new" labor economics, people not working at a l l does 

depend upon the u t i l i t y o f " l e i s u r e . " — For example, i n our s imple model i f = 

wW - Pm, then W = L i f w > 0 . However, as unemployment does not imply s t a r v a 

t i o n , u t i l i t y of " l e i s u r e " does not seem unreasonable . That unemployment means 

that there are be t te r oppo r tun i t i es a v a i l a b l e outs ide the economy than i n i t i s , 

nonethe less , co ld comfort.' 

In the s imple model " f i r m s " are fac to red i n t o the i n d i v i d u a l s ' p ro 

blem. Th is can be changed to have separate f i rm e n t i t i e s . 

In the nonmonetary e q u i l i b r i u m nobody works a t a l l , but they are not 

search ing f o r work and, t he re fo re , are not i n v o l u n t a r i l y unemployed. Th is i s 

e a s i l y f i x e d i n a model w i th m u l t i p l e means o f t r a n s a c t i n g and two-per iod endow

ments by having i n d i v i d u a l s drawn from a pool and randomly ass igned to one o f two 

product ion t echno log ies , more p r o f i t a b l e and l e s s p r o f i t a b l e . I n d i v i d u a l s have 

to pay a smal l "search c o s t " to belong to the p o o l . With the monetary e q u i 

l i b r i u m both techno log ies are used, but i n the nonmonetary e q u i l i b r i u m on ly the 

more p r o f i t a b l e i s used ( i f the model i s r igged c o r r e c t l y ) . In t h i s way not 

everyone i s i d l e i n a " d e p r e s s i o n , " but those who are are i n v o l u n t a r i l y unem

p loyed . And, o f course , p r o d u c t i v i t y i s h igher i n a " d e p r e s s i o n . " I f there are 

separate f i r m s , a s i m i l a r r e s u l t can be achieved by having i n d i v i d u a l s come i n 

two k i n d s , s k i l l e d and u n s k i l l e d , but having the only means o f d i s c r i m i n a t i n g 

being to employ them a shor t t ime. 

The model has c o l l a p s e of the banking system, the change from monetary 

to nonmonetary e q u i l i b r i u m , a complete s u r p r i s e . Ins tead , one could assume that 

- S e e [15] . 

- ' ' see [1] and [3] . 
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there are sub jec t i ve p r o b a b i l i t i e s of moving from one to the o ther . One could 

fu r the r suppose that the p r o b a b i l i t i e s are not independent and assuming 

l e a r n i n g . 

In sho r t , there are an innumerable number of ways to e n r i c h the model 

to make i t more " r e a l i s t i c . " 

I t should be noted tha t , more g e n e r a l l y , the model demonstrates that 

l o s s e s i n t r a n s a c t i o n s e f f i c i e n c y are not to be taken l i g h t l y . For example, the 

model can be modi f ied to generate a p o s i t i v e l y s loped P h i l l i p s cu rve ; i t can be 

used to e x p l a i n the coex is tence of i n f l a t i o n and unemployment. The model a l s o 

can be g ra f t ed to the nonneutra l models of monetary p o l i c y o f Bryant and Wa l lace , 

[7] and [8] , to y i e l d unemployment e f f e c t s . 

Conc lus ions 

The problem i n a depress ion may not be inadequate demand per se , but 

the c o l l a p s e of the banking system. Th is i m p l i e s that demand management may not 

be the way to avo id g l o b a l i n s t a b i l i t y , r a the r c a r e f u l r e g u l a t i o n (or de regu la 

t i o n ! ) of banking may be the answer. I t a l s o r a i s e s the p o s s i b i l i t y tha t 

depress ion and c y c l i c a l downturn are very d i f f e r e n t phenomena ra the r than essen

t i a l l y s i m i l a r events of d i f f e r e n t magnitude. 

We have produced a s imple genera l e q u i l i b r i u m model w i th m u l t i p l e 

e q u i l i b r i a , one of them being a low output , unemployment e q u i l i b r i u m . Moreover, 

i f so s imple a model can generate m u l t i p l e e q u i l i b r i a , a f o r t i o r i more complex 

models o f the banking system can e x h i b i t i n s t a b i l i t y . Th is i s not to deny tha t 

deve lop ing such complex models i s a va luab le p u r s u i t , qu i te the con t r a r y . Hope

f u l l y , i t w i l l be p o s s i b l e to develop models i n which the banking system, and 

more gene ra l l y the means of t r a n s a c t i o n s , are endogenous. For such models to 

support our s imple model i t i s necessary tha t the banking system, e i t h e r because 
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o f some incompleteness or because of i l l - a d v i s e d government r e g u l a t i o n , be a 

noncompet i t ive s o l u t i o n , j u s t as f i a t money i s a noncompet i t ive s o l u t i o n i n the 

pure consumption- loans model. 
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