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I can c a l c u l a t e the motions o f the heavenly bod ies , 

but not the madness of peop le . 

S i r Isaac Newton 

Las t Oc tobe r ' s dramat ic 23 percent d e c l i n e i n the U.S. 

s tock market sent shock waves through the economy, po l i cymakers , 

and economists. Noneconomists and economists a l i k e s c u r r i e d to 

f i nd some p rev i ous l y unforeseen new development that might e x p l a i n 

the c r a s h . Could the c rash have been caused by the sudden appear

ance o f a comet, by a supernova exp los ion in a d i s t a n t ga laxy , or 

by a s t a r t l i n g change in sunspot a c t i v i t y ? Or perhaps i t was 

caused by p s y c h o l o g i c a l f a c t o r s ? U n t i l r e c e n t l y , most economists 

would have pooh-poohed such ideas as c razy . 

To an economist (and a l s o to market a n a l y s t s on Wal l 

S t r ee t ) i t seems na tu ra l to look fo r changes i n consumer t as tes or 

t e c h n o l o g i c a l f a c t o r s as p o s s i b l e exp lana t i ons . A f te r a l l , one 

would expect that a sudden s h i f t i n consumer t as tes toward ea t ing 

out would d r i v e up the s tocks o f f a s t - f o o d chains and res tau ran ts 

and tha t a new t e c h n o l o g i c a l development i n the computer indus t ry 

would d r i v e up the s tocks o f computer f i r m s . (Th is s u r e l y ex 

p l a i n s why a cons ide rab le amount o f market research on Wa l l S t r e e t 

c o n s i s t s o f keeping t rack o f t e c h n o l o g i c a l developments and s h i f t s 
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in consumer t r ends . ) I t i s not easy, however, to see why there 

should be any r e l a t i o n s h i p between e x t r a t e r r e s t r i a l happenings and 

new developments in consumer tas tes or technology. 

Thus i t i s that most of the cu r ren t l y popular models of 

economic f l u c t u a t i o n s are based on recu r r i ng random shocks to 

economic fundamentals. These fundamentals c o n s i s t , o f course , o f 

consumer t as tes and the t echno log i ca l p o s s i b i l i t i e s a v a i l a b l e to 

f i rms . Shocks to consumer tas tes a f f e c t the demands fo r va r ious 

goods, whereas shocks to technology—by a f f e c t i n g cos ts o f produc

t i o n — a f f e c t the supp l i es o f var ious goods. In t h i s way, these 

shocks g ive r i s e to f l u c t u a t i o n s i n p r i c e s and q u a n t i t i e s . In the 

absence o f such cont inued random in f l uences on t as tes or t e c h n o l 

ogy, the c u r r e n t l y popular models would p red i c t tha t the economy 

would ( i n a reasonable amount of t ime) s e t t l e down in to a steady 

s t a t e , w i th no f l u c t u a t i o n s whatsoever . 1 

The stock market crash has rev ived i n t e r e s t i n the 

p o s s i b i l i t y o f exp l a i n i ng f l u c t u a t i o n s wi thout such shocks to 

fundamentals. One c l e a r reason fo r t h i s renewed i n t e r e s t has been 

the i n a b i l i t y o f economists or market ana l ys t s to f i nd any new 

developments in tas tes or technology which could exp la i n a crash 

o f tha t magnitude. The appeal to p s y c h o l o g i c a l f a c t o r s o r , i n 

g e n e r a l , random fac to r s unre la ted to fundamentals i s , however, not 

new. In 1936, toward the end of the Great Depress ion , John 

Maynard Keynes pub l i shed h i s c l a s s i c General Theory o f Employment,  

I n t e res t , and Money, in which he a t t r i b u t e d business f l u c t u a t i o n s 

not to random shocks to tas tes or technology, but to the animal  

s p i r i t s o f i n v e s t o r s . That i s , i nves to r s may be se i zed by moods 
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of o p t i m i s t i c or p e s s i m i s t i c expecta t ions which bear no necessary 

r e l a t i o n to any changes i n tas tes or technology. Keynes a l s o 

asser ted tha t such expec ta t ions on the par t of i n v e s t o r s need not 

n e c e s s a r i l y be i r r a t i o n a l . The moods o f optimism or pessimism can 

cause i nves to rs to e i t h e r expand or con t rac t investment spend ing ; 

t h i s , in t u r n , can lead to e i t h e r an o v e r a l l economic expansion or 

a c o n t r a c t i o n , thereby j u s t i f y i n g the o p t i m i s t i c or p e s s i m i s t i c 

expec ta t i ons . Thus, these animal s p i r i t s can become s e l f -

f u l f i l l i n g and hence be r a t i o n a l . 2 Th is a l t e r n a t i v e view o f 

business f l u c t u a t i o n s may be descr ibed as nonfundamental, i n t r i n  

s i c , or endogenous. 

In t h i s a r t i c l e I exp la in how economic f l u c t u a t i o n s can 

occur wi thout shocks to fundamentals. Th is i s not to say that 

tas te or technology shocks do not e x i s t or that they are t o t a l l y 

unimportant . Ins tead, the purpose here i s to t r y and understand 

whether there e x i s t f o rces i n t r i n s i c to an economic system that 

tend toward i n s t a b i l i t y ; whether such i n s t a b i l i t y i s bad from the 

po int o f view of economic we l f a re ; and, i f so , what s o r t s o f 

p o l i c i e s or i n s t i t u t i o n s may be set in p lace to avo id such i n s t a 

b i l i t y and put the economy on a steady c o u r s e . 3 

To exp la i n these i s sues , I desc r i be two models that 

i l l u s t r a t e I n t r i n s i c f l u c t u a t i o n s and the r o l e o f animal s p i r 

i t s . Both models are s i m p l i f i e d ve rs ions of e x i s t i n g ones tha t 

are par t o f the burgeoning l i t e r a t u r e on i n t r i n s i c f l u c t u a t i o n s . 

Throughout the paper, the emphasis i s on e x p l a i n i n g how such 

f l u c t u a t i o n s can a r i s e in an environment in which the economic 

fundamentals c o n s i s t i n g o f tas tes and technology are unchanging 
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over t ime. Fur the r , i n both models, expec ta t ions are assumed to 

be r a t i o n a l . Without t h i s assumpt ion, one can e x p l a i n any th ing , 

g iven a s u f f i c i e n t l y perverse or i r r a t i o n a l view o f the wor ld . 

Requ i r ing b e l i e f s to be r a t i o n a l imposes a not ion o f cons is tency 

between b e l i e f s and r e a l i t y and r u l es out exp lana t ions based on a 

p a t h o l o g i c a l view o f the wor ld . 

The f i r s t model descr ibed i s a s imple model o f s tock 

p r i c e determinat ion i n which consumers may hold many p o s s i b l e se t s 

o f b e l i e f s that may be s e l f - f u l f i l l i n g and hence r a t i o n a l . Some 

o f these b e l i e f s may even be based on random f a c t o r s t o t a l l y unre-

l a t e d to the o b j e c t i v e f ac to r s o f t as tes and technology. F u r 

thermore, some of these b e l i e f s lead the economy to a steady 

course whi le many o thers set the economy on a w i l d l y f l u c t u a t i n g 

p a t h . b 

The second model descr ibed i s a model o f f r i c t i o n a l 

unemployment in which product ion and exchange take p lace i n a 

d e c e n t r a l i z e d f a s h i o n . 6 I show that there may be s e v e r a l s t a b l e 

paths f o r the economy along which b e l i e f s are s e l f - f u l f i l l i n g . 

Among these , some invo lve h igh employment and output whereas 

o thers i nvo l ve low employment and output , depending on whether 

expec ta t ions are o p t i m i s t i c or p e s s i m i s t i c . In a d d i t i o n , there 

are many f l u c t u a t i n g paths corresponding to changing moods of 

optimism and pessimism. I argue that the low employment and 

output s i t u a t i o n has some resemblance to the widespread l ack of 

conf idence and consequent breakdown o f market i n t e r a c t i o n s tha t 

seem to c h a r a c t e r i z e deep economic dep ress ions . 
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Can such models e x p l a i n the q u a l i t a t i v e and q u a n t i t a t i v e 

p roper t i es of economic f l u c t u a t i o n s i n r e a l economies? Perhaps. 

But I attempt no such exp lana t ions here , s ince the models de

sc r ibed are chosen fo r t h e i r e x p o s i t i o n a l s i m p l i c i t y ra ther than 

t h e i r a b i l i t y to exp la i n observed bus iness f l u c t u a t i o n s . I be

l i e v e i t i s much too e a r l y to judge the emp i r i ca l a p p l i c a b i l i t y o f 

these models, f o r only recen t l y have economists s t a r t e d a n a l y z i n g 

such models. Fur ther development and e labo ra t i on of such models 

may prove to be e m p i r i c a l l y u s e f u l , in a d d i t i o n to being t h e o r e t i 

c a l l y i n s i g h t f u l . 

Are there any p o l i c y i m p l i c a t i o n s that emerge from the 

study o f these models? Yes, a l though these i m p l i c a t i o n s are 

sub jec t to some important q u a l i f i c a t i o n s . I show that fo r each 

model there e x i s t very s imple p o l i c i e s which can e l i m i n a t e a l l 

f l u c t u a t i o n s and set the economy on a unique s t ab l e course . In 

a d d i t i o n , f o r the f r i c t i o n a l unemployment model I show tha t such a 

p o l i c y can move the economy from a s t a t e o f low employment and 

output to one of h igh employment and output in which many people 

are be t te r o f f and none i s worse o f f . 

A Stock P r i c e Model 

In t h i s sec t i on I desc r i be and analyze a s imple model o f 

s tock p r i c e determinat ion and then d i s c u s s an appropr ia te s t a b i l i 

z a t i o n p o l i c y . 

Consider an environment tha t i s completely s t a t i o n a r y 

and i n which there i s one u n i t o f a p e r f e c t l y d i v i s i b l e asse t (a 

s tock , i f you l i k e ) which pays a constant and known stream of 

d iv idends f o r e v e r . Consumers can purchase shares in t h i s s tock 
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wi th a view to ob ta in i ng d iv idends and c a p i t a l ga ins when the 

shares are s o l d . The cur rent s tock p r i c e depends on the cur ren t 

demand, which i n turn depends on the c a p i t a l ga ins (or l osses ) 

that consumers expect . T h i s , i n t u rn , depends on the p r i c e a t 

which the s tock can be s o l d , which again depends on the demand f o r 

the stock on the par t o f fu ture buyers. I show by means o f exam

ples how, even in a completely s ta t i ona ry environment, the stock 

p r i ce can be sub jec t to w i l d g y r a t i o n s . My expos i t i on i s based on 

the models in Grandmont (1985) and A z a r i a d i s ( 1981 ) . 7 

People , P re fe rences , and P r i c e s 

Suppose tha t at each date t , numbered 1, 2 , 3 , - . . , a 

rep resen ta t i ve consumer who l i v e s f o r two per iods i s born. A 

consumer born a t date t i s young at t and o l d a t t + 1. Assume 

that a t date 1, in a d d i t i o n to the young consumer, there i s a l s o 

an o l d consumer who was born in the p rev ious p e r i o d . In each 

per iod o f l i f e , the consumer i s endowed w i th one un i t o f t o t a l 

t ime, which may be d i v i ded between l e i s u r e time and working 

t ime. When the consumer i s young, each u n i t of working time 

r e s u l t s in w^ u n i t s o f the consumption good and when o l d , each 

un i t o f working time r e s u l t s in w 2 u n i t s o f the consumption 

good. The consumption good i s nonstorab le and may be e i t h e r 

consumed or t raded . The o ld consumer a t date 1 i s endowed w i th 

one un i t o f a s tock which y i e l d s a constant d i v idend stream o f d 

( i n u n i t s of consumption) each p e r i o d . The o l d consumer w i l l , of 

course , c o l l e c t the cur ren t d iv idend and then t rade the s tock fo r 

consumption from the young a t date 1. The young consumer, in 

tu rn , w i l l hold the shares t i l l per iod 2, then c o l l e c t the d i v i -
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dend and s e l l the shares to the new young a t date 2 . Th is process 

then goes on f o reve r . 

Let c.|(t) and c 2 ( t ) be the consumptions a t date t o f the 

young and the o ld consumers, r e s p e c t i v e l y , and l e t l ^ ( t ) and 

& 2 ( t ) be the amounts o f l e i s u r e t ime enjoyed by the young and the 

o l d . The young consumer a t each date t maximizes l i f e t i m e u t i l 

i t y , denoted by u and g iven by 

(1) u = U ( c 1 ( t ) , a 1 ( t ) ) - V ( c 2 ( t + 1 ) , * 2 ( t + 1 ) ) . 

In equat ion (1 ) , the func t ions U( •) and V( •) represent u t i l i t y 

der ived in the f i r s t and second per iods of l i f e . U t i l i t y in each 

per iod of l i f e depends on consumption and the amount o f l e i s u r e 

time enjoyed i n that p e r i o d . 

The budget c o n s t r a i n t s faced by the consumer are 

(2) C l ( t ) = n j l - f t ^ t ) ] - p ( t ) s ( t ) 

(3) c 2 ( t + 1 ) = w 2 [ l - a 2 ( t + 1 ) J + [ p e ( t + 1 ) + d ] s ( t ) . 

In equat ions (2) and (3 ) , p ( t ) i s the stock p r i c e at t , p e ( t+1) i s 

the consumer's expec ta t ion (held w i th c e r t a i n t y ) o f the s tock 

p r i ce a t t + 1, and s ( t ) i s the quant i ty o f shares purchased by 

the young a t t . Equat ion (2) s t a tes that consumption by the young 

equals the t o t a l output produced when young minus the value of 

shares purchased. Note that [ 1 -a-j ( t ) ] i s the amount o f time spent 

working when young, and hence w^[l-8,^(t) ] i s the output produced 

when young. Equat ion (3) s t a tes that consumption by the o l d 

equals the t o t a l output produced when o ld p lus the d iv idends on 

shares he ld and the proceeds from the sa le of sha res . The con-
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sumer chooses l i f e t i m e consumptions, l e i s u r e t imes , and the demand 

fo r shares s ( t ) in order to maximize l i f e t i m e u t i l i t y g iven by 

(1 ) . 

The determinat ion o f the stock p r i c e i s shown in F igure 

1. I t i s easy to show tha t the demand fo r shares depends on p ( t ) 

and p e ( t+1) and that demand i s downward s l o p i n g in the cur ren t 

p r i c e p ( t ) . (See the Appendix f o r a d e r i v a t i o n . ) F igure 1 de 

p i c t s a demand curve such that the demand fo r shares i s decreas ing 

i n p ( t ) . The p o s i t i o n of the demand curve i n F igure 1 depends on 

the expected fu tu re p r i c e p e ( t+1 ) . The supply o f shares i s 

p e r f e c t l y i n e l a s t i c a t one un i t s i nce there i s a f i x e d amount o f 

one u n i t o f the s tock a v a i l a b l e , a l l o f which i s supp l ied by the 

o l d i n e l a s t i c a l l y . Thus, the e q u i l i b r i u m c o n d i t i o n fo r shares i s 

g iven by 

(4) s ( t ) = 1. 

That i s , the e q u i l i b r i u m p r i c e p ( t ) must be such that the demand 

fo r shares equals the supp ly . 

S ince the p o s i t i o n of the demand curve f o r shares in 

F igure 1 depends on the consumer's expec ta t ion o f next p e r i o d ' s 

p r i c e , i t f o l l ows that the cur ren t e q u i l i b r i u m p r i c e of shares 

a l s o depends on the p r i c e expected to p r e v a i l next p e r i o d . Now 

assume that the expec ta t ions of consumers are r a t i o n a l ; that i s , 

the p r i c e tha t consumers a t t expect w i l l p r e v a i l a t t + 1 i s in 

fac t the a c t u a l p r i c e a t t + 1. There fo re , we have 

(5) p e ( t + 1 ) = p( t+1) . 
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I t f o l l ows that the cur ren t e q u i l i b r i u m p r i c e p( t ) depends on next 

p e r i o d ' s p r i c e p(t+1). Th is r e l a t i o n s h i p i s i l l u s t r a t e d in F igu re 

2 fo r a p a r t i c u l a r cho ice of the u t i l i t y f unc t i ons U( •) and 

V ( • ) . These func t ions have been chosen i n such a way as to gener

ate a hump-shaped curve . 

I t i s important to understand the reason f o r the p a r t i 

cu la r hump-shaped curve shown in F igure 2, s ince t h i s shape i s the 

source o f f l u c t u a t i o n s to be d e s c r i b e d . Th is shape a r i s e s due to 

the c o n f l i c t between the s u b s t i t u t i o n e f f e c t and the wealth e f f e c t 

o f a change i n p(t+1) on the demand f o r shares . These e f f e c t s may 

be exp la ined as f o l l o w s . An increase in p(t+1) inc reases the ra te 

o f re turn on the s t ock , thereby making sav ing fo r fu tu re consump

t i on more a t t r a c t i v e . Th i s induces the consumer to reduce cur ren t 

consumption and increase sav i ng , and there fo re inc reases the 

demand f o r sha res . Th i s i s the s u b s t i t u t i o n e f f e c t . However, an 

inc rease in p(t+1) a l s o increases the va lue of sav ings i n the form 

o f shares and there fo re inc reases wea l th . This perce ived inc rease 

i n weal th causes the consumer to inc rease cur ren t (as w e l l as 

fu ture) consumption. The increase i n cur ren t consumption reduces 

the demand fo r shares . Th is i s the weal th e f f e c t . Consequent ly , 

the s u b s t i t u t i o n e f f e c t and the wealth e f f e c t of an inc rease in 

p(t+1) have oppos i te e f f e c t s on the demand curve fo r sha res . At 

low va lues o f p(t+1) the s u b s t i t u t i o n e f f e c t dominates the weal th 

e f f e c t ; as a r e s u l t , an increase in p(t+1) inc reases the demand 

fo r sha res . Thus, the demand curve in F igure 1 s h i f t s to the 

r i g h t , thereby i nc reas ing the cur ren t e q u i l i b r i u m p r i c e p ( t ) . At 

h igh va lues o f p(t+1) the wealth e f f e c t dominates the s u b s t i t u t i o n 
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e f f e c t ; as a r e s u l t , an increase in p(t+1) reduces the demand fo r 

shares. There fo re , the demand curve in F igure 1 s h i f t s to the 

l e f t , thereby lower ing the cur rent e q u i l i b r i u m p r i c e p ( t ) . Th i s 

c o n f l i c t between the two e f f e c t s i s the reason fo r the hump-shaped 

r e l a t i o n s h i p between p ( t ) and p(t+1) dep ic ted in F igure 2—a 

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

t i o n s . 

S ince F igure 2 g ives a r e l a t i o n s h i p between the stock 

p r i ce today and the stock p r i c e tomorrow, i t i s p o s s i b l e to c a l c u 

l a t e some e q u i l i b r i u m time paths f o r the s tock p r i c e fo r var ious 

parameter va lues . The way to do t h i s i s a l s o i l l u s t r a t e d in 

F igure 2 . S t a r t w i th some p r i c e p(1) a t date 1. Then f i n d a 

p r i c e p(2) such that the po in t (p (1 ) ,p (2 ) ) i s on the hump-shaped 

curve. Then use the 45-degree l i n e to t ranspose p(2) to the 

v e r t i c a l a x i s and f i nd a p r i ce p(3) such that the po in t 

(p (2) ,p (3) ) i s on the cu rve . By proceeding t h i s way, we can 

cons t ruc t a t ime path fo r the stock p r i c e . Th is t ime path c o n s t i 

tu tes a pe r fec t f o r e s i g h t e q u i l i b r i u m path because each p a i r o f 

p r i c e s (p ( t ) ,p ( t+1 ) ) has the property (by cons t ruc t i on ) tha t p ( t ) 

i s the e q u i l i b r i u m p r i ce a t t , g iven that consumers expect the 

p r i c e a t t + 1 to be p( t+1) . 

Once we have an e q u i l i b r i u m time path f o r the stock 

p r i c e , we can a l s o c a l c u l a t e time paths f o r the r e a l i n t e r e s t ra te 

and t o t a l output by making use of the f o l l o w i n g r e l a t i o n s h i p s . 

The r e a l i n t e r e s t ra te r ( t ) from t to t + 1 i s g iven by 

(6) r ( t ) = [ p ( t + 1 ) - p ( t ) + d ] / p ( t ) . 
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There i s a simple l i n e a r r e l a t i o n s h i p between t o t a l output y ( t ) 

and the s tock p r i c e p ( t ) f o r the chosen u t i l i t y f unc t i ons U( •) 

and V ( • ) ; tha t i s , 

(7) y ( t ) = a + b p ( t ) . 

Equat ion (7) i s der ived in the Appendix. 

I l l u s t r a t i o n s of I n t r i n s i c F l uc tua t i ons 

In what f o l l o w s , I i l l u s t r a t e the v a r i e t y of f l u c t u a 

t i ons that can be generated by the model. Each i l l u s t r a t i o n 

corresponds to a d i f f e r e n t cho ice of u t i l i t y f u n c t i o n s . 

At t h i s po in t i t i s worth emphasizing that each sample 

economy i l l u s t r a t e d i s completely s t a t i o n a r y in terms o f i t s 

c h a r a c t e r i s t i c s over t ime. Each generat ion looks exac t l y the same 

as any other in terms of i t s t a s t e s , endowments, and p r o d u c t i v 

i t i e s . That i s , the fundamentals o f each economy are constant 

over t ime. In s p i t e o f t h i s constancy i n the fundamentals, we 

w i l l see tha t i t i s p o s s i b l e f o r the s tock p r i c e , r e a l i n t e r e s t 

r a t e , and output to e x h i b i t p re t t y w i l d behav io r . 

D P e r i o d i c and B i z a r r e Paths 

The model can generate a v a r i e t y o f p e r i o d i c t ime 

paths . In F igu res 3 and 4 we see that there i s indeed a constant 

time path that can be generated fo r the stock p r i c e . Th is p r i c e , 

denoted p*, corresponds to the i n t e r s e c t i o n in F igure 3 o f the 45 -

degree l i n e and the hump-shaped curve between p ( t ) and p( t+1) . I f 

a l l consumers expect that the p r i c e next per iod w i l l be p*, then 

i t w i l l be p* today and hence fo reve r . From equat ions (6) and 
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(7 ) , i t f o l l ows that the i n t e r e s t ra te and output w i l l a l s o be 

constant over t ime in t h i s example. However, F igu res 3 and k a l s o 

show how another time path fo r the stock p r i c e can be generated, 

along which i t f o l l ows an up-and-down c y c l i c a l path that repeats 

every two p e r i o d s . There fo re , equat ions (6) and (7) imply that 

along t h i s a l t e r n a t i v e pa th , the i n t e r e s t ra te and output w i l l 

a l so e x h i b i t a s i m i l a r p a t t e r n . In F igures 5 and 6 we see the 

generat ion of a f ou r -pe r i od c y c l e in s tock p r i c e s (and hence a l s o 

in the i n t e r e s t ra te and ou tpu t ) . F igures 7 and 8 show how a 

th ree-per iod c y c l e can be generated. 

The model can a l s o generate some b i z a r r e time pa ths . 

F igure 9 dep i c t s a p re t t y b i z a r r e time path fo r the s tock p r i c e i n 

which i t i s hard to d i s c e r n any s t r i c t l y p e r i o d i c p a t t e r n . F igu re 

10 shows a pa t te rn that i s hard to d i s t i n g u i s h from a t ime path 

that might be generated due to the presence o f random shocks , even 

though such shocks have been e x p l i c i t l y r u l ed out i n c o n s t r u c t i n g 

these i l l u s t r a t i o n s . 

Al though we have shown on ly one or two of the p o s s i b l e 

time paths of the s tock p r i c e fo r each example, there are in f a c t 

many poss ib l e time paths f o r each se t o f parameter v a l u e s . For 

i ns tance , the example that g ives r i s e to the fou r -pe r i od c y c l e o f 

F igure 6 can a l s o g i ve r i s e to a two-per iod c y c l e . The example 

that produces the b i z a r r e path o f F igure 9 can a l s o g i ve r i s e to 

c y c l e s o f two, f o u r , and e igh t per iods as w e l l as per iods o f some 

higher powers of two. And the parameter va lues used to generate 

F igure 8 can a l s o g i ve r i s e to c y c l e s o f every in teger pe r iod in 

add i t i on to the b i z a r r e s o r t s of time pa ths , as in F igu res 9 and 
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10, which seem to l ack any p e r i o d i c pa t t e rn . Furthermore, i n 

every example there i s an e q u i l i b r i u m path along which the s tock 

p r i c e i s constant over t ime. Th is i s because in a l l o f these 

examples, the nature o f the r e l a t i o n s h i p between p ( t ) and p(t+-1) 

i s s i m i l a r to the hump-shaped curve shown in F igure 2 . T h i s 

constant time path i s i nd i ca ted by the l i n e marked p* on the 

f i g u r e s . 

D Animal S p i r i t s and Hemlines 

We now turn to an i l l u s t r a t i o n o f the k ind o f time path 

that can be generated when consumers are d r i ven by animal s p i r 

i t s . Suppose consumers be l i eve the f o l l ow ing maxim: 

When hemlines are up, s tocks w i l l be up; 

and when hemlines are down, s tocks w i l l be down. 

Suppose fu r the r tha t the fash ion indust ry dec ides randomly when 

hemlines w i l l be up and when they w i l l be down, perhaps by c o n s u l 

t i ng a d i f f e r e n t a s t r o l o g e r each p e r i o d . Even though such random

ness has no connect ion wi th the t a s t e s , endowments, or p r o d u c t i v i 

t i e s of consumers i n the model, i t turns out that s tock p r i c e s 

(and hence i n t e r e s t ra tes and output) respond to such extraneous 

randomness. 

I now e x p l a i n how such b e l i e f s , which have no r e l a t i o n 

to economic fundamentals, can be s e l f - f u l f i l l i n g . Let the indexes 

i and j i n d i c a t e the s ta te of hemlines a t dates t and t + 1, r e 

s p e c t i v e l y , and suppose that each index takes the value 1 or 2 , 

depending on whether hemlines are h igh or low. In s t a t e i , l e t p^ 

be the stock p r i c e , s^ the demand for sha res , c ^ ( i ) and c 2 ( i ) the 
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consumptions o f the young and the o l d , and and the 

l e i s u r e t imes o f the young and the o l d . Let i r . . be the p r o b a b i l 

i t y that the hemline s t a te a t t + 1 i s j , g iven tha t the hemline 

s t a te a t t i s i . The young consumer at t maximizes expected 

u t i l i t y g iven the s ta te i a t t . Th is i s denoted by E ( u | i ) . Using 

(1 ) , the express ion fo r expected u t i l i t y can be w r i t t e n as 

(8) E ( u | i ) = U(c ( i ) ) + I w i . V ( o 2 ( J ) , * 2 ( J ) ) . 
j 

In equat ion ( 8 ) , we are s imply adding up the u t i l i t i e s in each 

poss ib l e s t a t e i n the second per iod o f l i f e , weighted by the r e 

spec t i ve p r o b a b i l i t i e s . 

The consumer's budget c o n s t r a i n t s can be w r i t t e n , by 

analogy wi th (2) and (3 ) , as 

(9) c ^ i ) = w 1 [ l - f t 1 ( i ) ] - Pisi 

(10) c 2 ( j ) = w 2 [ l - l 2 ( j ) | + ( p j + d ) s . . 

The i n t e r p r e t a t i o n of the c o n s t r a i n t s (9) and (10) i s s i m i l a r to 

that fo r (2) and (3 ) . 

I t i s now poss ib l e to so lve fo r the consumer's demand 

fo r sha res . We can then impose the e q u i l i b r i u m c o n d i t i o n (4) and 

so lve fo r the p r i c e s p., and p 2 . ( D e t a i l s are provided in the 

Appendix. ) These p r i c e s together w i th the p r o b a b i l i t i e s de

termine the p o s s i b l e time paths f o r the s tock p r i c e . Such an 

e q u i l i b r i u m i s s e l f - f u l f i l l i n g , or r a t i o n a l , because the d i s t r i b u 

t i o n of f u tu re p r i c e s on the bas i s o f which the consumer d e t e r 

mines the demand fo r shares i s in f a c t the a c t u a l d i s t r i b u t i o n of 

p r i c e s that lead to e q u i l i b r i u m between the demand and supply of 



- 15 -

shares. Thus, the consumer's b e l i e f s are c o n s i s t e n t w i th the 

ac tua l behavior of e q u i l i b r i u m p r i c e s . 

F igu re 11 shows an example in which the stock p r i c e 

f l u c t u a t e s randomly between two va lues , marked p^ and p 2 , w i th 

p r o b a b i l i t i e s as noted. The reason fo r such behavior i s the 

f o l l o w i n g . I f the cur ren t s ta te i o f hemlines were to be d i f f e r 

ent (say 2 ins tead o f 1) , then the p r o b a b i l i t i e s * j . f o r the 

fu ture s t a te j o f hemlines w i l l be d i f f e r e n t . Given the b e l i e f 

held by consumers about the r e l a t i o n s h i p between hemlines and 

stock p r i c e s , the p r o b a b i l i t i e s TT_ a f f e c t the consumer's expec

t a t i o n o f tomorrow's s tock p r i c e . Th i s i n f l uences the consumer's 

cur rent demand fo r the s tock and hence i t s cur rent p r i c e . 

For t h i s r e s u l t , i t i s indeed important that the proba

b i l i t i e s n _ vary as i v a r i e s . That i s , the p r o b a b i l i t y d i s t r i b u 

t i on o f fu tu re hemline s t a tes must d i f f e r i f the cur ren t hemline 

s ta te i s d i f f e r e n t . Otherwise, the consumer's expec ta t ion o f 

tomorrow's s tock p r i c e w i l l be independent o f the cur rent s t a te 

and hence so w i l l be the consumer's demand fo r sha res . Conse

quen t l y , the cur rent equ i l i b r i um p r i c e w i l l be the same no matter 

what the cur ren t s t a t e i s . Ra t i ona l expec ta t ions then imply tha t 

the s tock p r i c e must be constant f o reve r . 

0 Summary 

So f a r we have seen many examples in which even though 

there i s always a path along which s tock p r i c e s and other v a r i 

ab les are cons tan t , there are a l s o many other e q u i l i b r i u m paths 

along which stock p r i c e s and other macroeconomic v a r i a b l e s can 

e x h i b i t somewhat unusual f l u c t u a t i o n s . There fo re , i t f o l l ows tha t 
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the economy can e x h i b i t i n s t a b i l i t y even when there i s a s t a b l e 

path that i s a t t a i n a b l e i f on ly consumers would b e l i e v e in i t . 

P o l i c y Imp l i ca t i ons 

What imp l i c a t i ons does t h i s s imple stock p r i c e model 

have fo r consumer wel fare and government p o l i c y ? I t tu rns out 

that every one of the e q u i l i b r i u m paths we have s tud ied has the 

property o f being Pareto o p t i m a l ; that i s , i t i s not p o s s i b l e to 

make some consumer be t te r o f f wi thout hu r t i ng some other con-

sumer. There fo re , there i s no government p o l i c y tha t w i l l im

prove everyone 's l o t . However, t h i s conc lus ion depends on how 

s e r i o u s l y we take the assumption o f p e r f e c t f o r e s i g h t . Remember 

that every one o f the e q u i l i b r i u m paths was cons t ruc ted on the 

assumption that i t was p e r f e c t l y foreseen by a l l consumers. I f 

consumers make occas iona l mistakes i n expec ta t i ons , then the 

we l fa re p r o p e r t i e s o f the paths d iscussed may no longer be t r ue . 

Consequent ly , there may e x i s t government p o l i c i e s that enhance the 

we l fa re o f a l l consumers. 

The pe r fec t f o r e s i g h t assumption may not seem unreason

ab le i f the economy has been moving a long a constant path or 

perhaps along a path w i th an e a s i l y d i s c e r n i b l e c y c l i c a l p a t 

t e r n . Then we may reasonably expect tha t consumers, by l ook ing a t 

the past behavior o f s tock p r i c e s , w i l l be ab le to form accura te 

f o recas t s o f t h e i r fu ture behav io r , somewhat l i k e the c h a r t i s t s on 

Wall S t r e e t . However, some o f the paths we have seen ( f o r i n 

s tance , those i n F igures 9 and 10) are so complex that i t i s hard 

to imagine how anyone could form an accura te f o recas t o f the 

1 o 
fu ture behavior o f s tock p r i c e s based on past obse rva t i ons . 
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When such fo recas t i ng seems d i f f i c u l t , the assumption of r a t i o n a l 

expecta t ions may be somewhat ques t ionab le . At the very l e a s t , 

however, one can argue tha t the government ought to pursue p o l i 

c i e s that put the economy on a s t ab l e path, thereby making i t 

eas ie r fo r consumers to form accurate f o recas t s of the fu tu re and 

thus keeping the economy moving a long a s tab le pa th . The j u s t i f i 

ca t i on fo r t h i s argument i s s imply that mistaken expec ta t ions are 

much more l i k e l y when the economy i s f o l l ow ing a h i gh l y unstab le 

path. 

Do there e x i s t government p o l i c i e s that can e l i m i n a t e 

a l l the h i gh l y f l u c t u a t i n g paths we have seen are p o s s i b l e and 

push the economy inexorab ly onto a constant path w i th no f l u c t u a 

t i ons whatsoever? In the context of the stock p r i c e model, there 

i s i n f a c t a f a i r l y s imple p o l i c y that can ach ieve t h i s ob jec 

t i v e : Let the government announce a benchmark s tock p r i c e p, 

which i s l e s s than w^, and a l s o levy a tax (or subs idy , i f nega

t i v e ) a t the p ropo r t i ona l ra te [ l - p / p ( t ) ] on the value of shares 

he ld by the o ld at each date t ( i n c l u d i n g the i n i t i a l o l d ) . The 

proceeds o f t h i s tax are handed over to the young a t t as a lump

sum rebate (or tax , i f n e g a t i v e ) , denoted x ( t ) . Th is p o l i c y w i l l 

a l t e r the budget c o n s t r a i n t s (2) and (3) as f o l l o w s : 

(11) c ^ t ) = w ^ l - H ^ t ) ] - p ( t ) s ( t ) + t ( t ) 

(12) c 2 ( t+1) = w 2 [ l - f c 2 ( t+1) ] + (p(t+1)+d]s(t) 

- [ l -p /p ( t+1 ) ]p ( t+1 )s ( t ) 

= w 2 [ l - a 2 ( t + D ] + (p+d)s( t ) . 



- 18 -

Along an e q u i l i b r i u m pa th , the rebate -r(t) must s a t i s f y 

the f o l l ow ing r e l a t i o n s h i p : 

(13) T ( t ) = p ( t ) - p. 

Equation (13) fo l l ows because in e q u i l i b r i u m the quan t i t y o f 

shares so ld i s u n i t y , and hence the value o f shares s o l d i s 

p ( t ) . There fo re , taxes paid must be p ( t ) [ 1 - p / p ( t ) ] , which equals 

[ p ( t ) - p j . 

I t i s p o s s i b l e to show that under such a p o l i c y , the 

only p o s s i b l e e q u i l i b r i u m path fo r the s tock p r i c e (and hence fo r 

the i n t e r e s t ra te and output) i s a constant one. (See the Appen

d i x fo r d e t a i l s . ) The reason for t h i s i s as f o l l o w s . S ince the 

government taxes away any excess o f p( t+1) above the benchmark 

p r i c e p [or s u b s i d i z e s the d i f f e rence i f p(t+1) f a l l s shor t o f 

p ] , the consumer i s , in e f f e c t , faced w i th a fu tu re p r i c e that i s 

always equal to p. Consequent ly , the consumer's cur ren t demand 

fo r shares depends on p but not on p ( t+1 ) . There fo re , the cur ren t 

equ i l i b r i um p r i c e p ( t ) a l s o depends on p only and i s hence con

s tant over t ime. Th is s imple p o l i c y , t h e r e f o r e , e l i m i n a t e s the 

p o s s i b i l i t y o f a l l f l u c t u a t i o n s and leads the economy onto a 

s tab le pa th . In a d d i t i o n , i t i s p o s s i b l e to choose the benchmark 

p r i ce p i n order to ensure that the e q u i l i b r i u m path i s Pareto 

op t ima l . 

The p o l i c y j us t desc r ibed should be viewed wi th c a u t i o n , 

however. Even though i t works f o r the s imple stock p r i c e model, 

i t may not work f o r a more complex model w i th more a s s e t s , uncer 

t a i n t y , and c a p i t a l accumula t ion . In p r a c t i c e , the p o l i c y i s 
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l i k e l y to be very d i f f i c u l t to de f ine and implement and may a l s o 

have undes i rab le s i de e f f e c t s on r i s k tak ing and investment . To 

judge the o v e r a l l d e s i r a b i l i t y o f such a p o l i c y , these p o t e n t i a l 

i l l e f f e c t s would have to be weighed aga ins t the p o s s i b l e b e n e f i t s 

from a s t a b i l i z e d economy and improved f o r e c a s t i n g . 

A Model o f F r i c t i o n a l Unemployment 

We now turn to the second model chosen to i l l u s t r a t e 

i n t r i n s i c f l u c t u a t i o n s and the r o l e o f animal s p i r i t s — a model o f 

f r i c t i o n a l unemployment. 

The concept of f r i c t i o n a l unemployment p lays an impor

tant r o l e in p o l i c y d i s c u s s i o n s i n government and the media. 

F r i c t i o n a l unemployment represents unemployment r e s u l t i n g from the 

imperfect matching o f workers and employment o p p o r t u n i t i e s . The 

na tu ra l ra te o f unemployment represents the normal l e v e l o f f r i c 

t i o n a l unemployment and i s taken as the benchmark f o r f u l l employ

ment. I t i s o f ten sa id tha t in the 1960s f u l l employment c o r r e 

sponded roughly to a na tu ra l ra te o f unemployment between 3 and 4 

percent , wh i le i n the 1970s the na tu ra l ra te of unemployment i n 

creased to around 6 percen t . Th i s i s cons idered re levan t f o r 

aggregate demand p o l i c i e s because i t i s thought tha t any attempt 

to keep the unemployment ra te below the na tu ra l ra te w i l l on ly 

r e s u l t in s p i r a l i n g i n f l a t i o n . In s p i t e o f t h i s , most models o f 

business f l u c t u a t i o n s eschew any attempt to e x p l a i n the de te rmina

t i on o f f r i c t i o n a l unemployment and ins tead focus on e x p l a i n i n g 

the c h a r a c t e r i s t i c s of f l u c t u a t i o n s around the n a t u r a l ra te o f 

unemployment. In c o n t r a s t , I show here that an e x p l i c i t at tempt 

to model f r i c t i o n a l unemployment leads to some very s u r p r i s i n g 

r e s u l t s and some important p o l i c y i m p l i c a t i o n s . 
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The model d iscussed c o n s i s t s o f a la rge number o f p ro 

ducer - t raders who can only t rade b i l a t e r a l l y , i f a t a l l . I show 

that because o f t h i s d e c e n t r a l i z a t i o n , there may be s e v e r a l s t a 

t i onary e q u i l i b r i a in some o f which employment and output are 

h igher and many people are be t t e r o f f (and none i s worse o f f ) than 

in o the rs . Which o f these e q u i l i b r i a ob ta ins depends on whether 

the expec ta t ions o f the p roducer - t raders are o p t i m i s t i c or p e s s i 

m i s t i c . In a d d i t i o n , there may be f l u c t u a t i o n s i n employment and 

output due to changing moods o f optimism and pessimism. The model 

i s a s i m p l i f i e d ve rs i on of Diamond's ( 1 9 8 4 ) . 1 1 

An Is land Economy 

Consider a hypo the t i ca l economy in which there i s a 

la rge number o f i n d i v i d u a l s sca t te red a l l over a l a rge number o f 

i s l a n d s , one person per i s l a n d . Each i n d i v i d u a l has the oppor

tun i t y to produce one un i t o f a s p e c i a l i z e d good which i s o f no 

use to the producer but i s des i red by a l l the other persons. 

There fore , each person would l i k e to be a b l e to exchange the good 

produced ( i f that person chooses to produce) f o r the product o f 

another person. Th is setup i s designed to capture the no t ion that 

in l a r g e , modern i n d u s t r i a l economies, people develop s p e c i a l i z e d 

s k i l l s which a r e , fo r the most p a r t , o f no use to themselves. 

Ins tead, these s k i l l s (or goods produced wi th them) are s o l d to 

others and the proceeds are used to purchase goods produced by 

o the rs . 

Assume that the cos t of p roduc t i on , measured i n u n i t s o f 

foregone u t i l i t y u, i s d i f f e r e n t f o r d i f f e r e n t people and v a r i e s 

between u 1 and u ? , where 0 < u« < u ? < ». Let the d i s t r i b u t i o n 
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func t ion G(u) denote the f r a c t i o n o f people whose cos ts of produc

t i on are no h igher than u. I f an i n d i v i d u a l chooses to produce, 

then that person must engage in a search f o r other producers 

(across the many i s l ands ) in order to t rade . Assume that each 

person can v i s i t on ly one other i s l a n d and that the p r o b a b i l i t y o f 

running in to a producer (as opposed to a nonproducer) i s IT. A lso 

assume that each un i t of the good y i e l d s a u t i l i t y o f u* when 

t raded . There fo re , i f a producer i s s u c c e s s f u l in meeting a 

t rad ing pa r tne r , then each o f them rece ives u t i l i t y u* . I f a 

producer i s unsuccess fu l in meeting a t rad ing pa r tne r , then the 

producer rece i ves zero u t i l i t y , s i n c e the product i s use less to 

i t s m a k e r . 1 2 

I t i s now easy to desc r ibe an i n d i v i d u a l ' s d e c i s i o n 

regard ing whether or not to engage i n p roduc t i on . I n t u i t i v e l y , i f 

the p r o b a b i l i t y of meeting another producer TT i s s u f f i c i e n t l y 

la rge r e l a t i v e to the cost o f p roduct ion u, then i t pays to p r o 

duce. More f o rma l l y , the f o l l ow ing cond i t i on desc r ibes the p r o 

duct ion d e c i s i o n : 

I f TTU* > u, then produce 

(14) 

I f TIU* < u, then do not produce. 

In (14 ) , 7iu* i s the expected bene f i t ( u t i l i t y ) from producing and 

u i s the c o s t . I t f o l l ows that the f r a c t i o n o f producers (and 

a l s o the per c a p i t a output) y i s g iven by 

(15) y = G(nu«). 
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Assume a l s o that u 2 < u * . Th is assumption has the 

fo l l ow ing i m p l i c a t i o n . I f producers cou ld c o s t l e s s l y communicate 

and trade wi th each o the r , then the best s i t u a t i o n i s one in which 

everyone produces and t r ades . Such a s i t u a t i o n might a r i s e i f a l l 

t rade took p lace in a c e n t r a l i z e d market wi th everyone p resen t . 

In t h i s case i t pays f o r even the producer with the h ighes t p ro 

duct ion cos ts to produce, and the re fo re per c a p i t a output w i l l be 

a t i t s maximum p o s s i b l e l e v e l of one. In t h i s model the lack of 

communication and hence coo rd ina t i on among the many producer-

t raders i s the f r i c t i o n which prevents a c o s t l e s s c e n t r a l i z e d 

market from a r i s i n g . We w i l l see that because o f t h i s f r i c t i o n , 

i t w i l l not be p o s s i b l e to a t t a i n the maximum p o s s i b l e per c a p i t a 

output . In f a c t , the s i t u a t i o n cou ld be cons iderab ly worse. 

Next I need to desc r ibe how the p r o b a b i l i t y o f a s u c 

c e s s f u l match between producers i s r e l a t e d to the d e c i s i o n s o f a l l 

the peop le . I t i s i n t u i t i v e l y c l e a r that i f e i t h e r a l l persons or 

a l l but one person decide not to produce and seek out t r ad ing 

pa r tne rs , then the p r o b a b i l i t y i i s z e r o . I f everyone dec ides to 

produce and seek out t r ad ing pa r tne rs , then the p r o b a b i l i t y o f a 

success fu l match w i l l be h i g h . 1 3 The re fo re , in g e n e r a l , there i s 

an i nc reas ing r e l a t i o n s h i p between the f r a c t i o n o f people who 

decide to produce and the p r o b a b i l i t y of a match. Th is i s de

sc r ibed by the i nc reas ing func t i on f ( y ) as f o l l o w s : 

(16) it = f ( y ) . 
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E q u i l i b r i a 

I t i s now easy to desc r i be the determinat ion o f the 

e q u i l i b r i u m va lues of H and y. F igu re 12 graphs the two r e l a 

t i onsh ips between IT and y as g iven by equat ions (15) and (16) . 

Equat ion (15) i s marked by G, wh i le (16) i s marked by f . By 

I •< 

v i r t u e o f my assumpt ions, both func t ions are i n c r e a s i n g . Any 

i n t e r s e c t i o n o f the two curves g i ves an e q u i l i b r i u m pa i r ( n , y ) . 

Th is pa i r has the proper ty that g iven the p r o b a b i l i t y of a match 

it, a f r a c t i o n y o f people f i n d i t p r o f i t a b l e to produce; and g iven 

the f r a c t i o n o f producers, each pe rson ' s expec ta t ion o f the proba

b i l i t y o f a success fu l match i s accu ra te . We see that i n F igu re 

12 there are three p o s s i b l e e q u i l i b r i u m p a i r s ( n , y ) , marked low, 

midd le , and h i gh . 

There are two remarkable fea tu res o f t h i s s imple model 

o f p roduct ion and t r a d i n g . The f i r s t i s tha t there may be seve ra l 

e q u i l i b r i a which are d i s t i n g u i s h e d by vary ing l e v e l s o f output and 

t rade, depending on the expec ta t ions o f producers regard ing t r a d 

ing o p p o r t u n i t i e s . I f expec ta t ions are o p t i m i s t i c , so that people 

th ink the p r o b a b i l i t y o f s u c c e s s f u l l y consummating t rade i s h i g h , 

then many people w i l l be induced to produce and seek out p a r t 

ne rs . Th i s i n turn leads to a h igh p r o b a b i l i t y o f success , t he re 

by j u s t i f y i n g the o p t i m i s t i c b e l i e f s . Th i s corresponds to the 

h igh e q u i l i b r i u m in F igure 12, i n d i c a t i n g a h igh l e v e l o f output 

and t r ade . I f people have p e s s i m i s t i c expec ta t ions of being ab le 

to t rade , then few w i l l be induced to produce and look f o r 

t rades . Th is in turn leads to a low p r o b a b i l i t y o f a s u c c e s s f u l 

match, thereby j u s t i f y i n g the pessimism. In F igure 12 t h i s i s 
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ind ica ted by the low e q u i l i b r i u m , fo r low ( i n t h i s case , z e r o ! ) 

output and t r ade . 

A lso shown in F igure 12 i s a middle e q u i l i b r i u m outcome 

which, however, i s uns tab le . Th is i s because i f some nonproducers 

become s l i g h t l y more o p t i m i s t i c than a t the middle outcome, then 

they w i l l choose to produce, which inc reases the p r o b a b i l i t y o f a 

match for everyone s u f f i c i e n t l y that even more nonproducers w i l l 

choose to produce, and so on, u n t i l the h igh e q u i l i b r i u m i s 

reached. Converse ly , i f some producers become s l i g h t l y more 

p e s s i m i s t i c than at the middle outcome, then they w i l l choose not 

to produce, which decreases the p r o b a b i l i t y o f a match s u f f i 

c i e n t l y fo r the remaining producers so that more producers w i l l 

s top p roduc t i on , and so on, u n t i l the low e q u i l i b r i u m i s reached 

and the economy shuts down. The s i t u a t i o n o f the low e q u i l i b r i u m 

economy resembles tha t o f a depress ion economy. 

In f a c t , the three e q u i l i b r i a marked in F igure 12 are 

not the only e q u i l i b r i a fo r t h i s economy. There a l s o e x i s t many 

other e q u i l i b r i a cha rac te r i zed by f l u c t u a t i o n s in which output and 

employment are fo rever s h i f t i n g between the h igh and low e q u i l i b 

r i a . For i ns tance , suppose people be l i eve that when sunspot 

a c t i v i t y i s h igh the economy w i l l be i n the good (high e q u i l i b 

rium) s t a te and when sunspot a c t i v i t y i s low the economy w i l l be 

in the bad (low equ i l i b r i um) s t a t e . That i s , people become o p t i 

m i s t i c or p e s s i m i s t i c depending on whether sunspot a c t i v i t y i s 

h igh or low. Then indeed i t w i l l be the case that the s t a t e o f 

the economy w i l l f l u c t u a t e between the h igh and the low e q u i l i b r i a 

p r e c i s e l y i n tune w i th sunspot a c t i v i t y ! These f l u c t u a t i o n s w i l l 



- 25 -

be j us t l i k e the ones fo r the stock p r i c e model 's economy, as 

depicted i n the hemline example o f F igure 11, in which people were 

dr iven by animal s p i r i t s bear ing no r e l a t i o n to economic fundamen

t a l s . 1 5 

A second remarkable fea tu re of t h i s h y p o t h e t i c a l economy 

i s that some people are unambiguously be t te r o f f and no one i s 

worse o f f ( i n terms of expected u t i l i t y ) a t the h igh e q u i l i b r i u m 

than a t the low one, yet there i s no market mechanism tha t can 

move the economy out o f the low e q u i l i b r i u m and toward the h i gh . 

S p e c i f i c a l l y , a l l those who are producing a t the h igh e q u i l i b r i u m 

are be t te r o f f than they were a t the low one (or they would not be 

produc ing) , and those who are not producing a t the h igh e q u i l i b 

rium are no worse o f f than a t the l o w . 1 6 

P o l i c y Imp l i ca t i ons 

Is there a government p o l i c y that can get the economy 

out of the doldrums a t the low e q u i l i b r i u m and move i t permanently 

to the be t te r e q u i l i b r i u m wi th h igh employment and output? In 

f a c t , i t i s p o s s i b l e to suggest such a p o l i c y in the context o f 

the i s l a n d economy. 

Consider a product ion subsidy equal to u /u* u n i t s o f the 

good, where u i s j us t s l i g h t l y l a rge r than u«. Suppose that t h i s 

subsidy i s f inanced by a sa les tax of a l e v i e d on s u c c e s s f u l 

t rades . Th is p o l i c y changes cond i t i on (14) to 

I f (1-o)uu* + u > u, then produce 

(17) 

I f (1-o)nu* + u < u, then do not produce. 
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Equat ion (15) d e s c r i b i n g the f r a c t i o n of people who choose to 

produce (and a l s o the per c a p i t a output) gets modi f ied to 

(18) y = G ( ( 1 - o ) i r u » + u ) . 

Equat ion (16) cont inues to desc r ibe the p r o b a b i l i t y o f a s u c c e s s 

f u l match as a f unc t i on o f the f r a c t i o n o f p roducers . 

In F igu re 13 the r e l a t i o n between n and y desc r ibed by 

equat ion (18) has been superimposed on the prev ious r e l a t i o n s de

sc r i bed by equat ions (15) and (16) and shown in F igure 12. The 

new cu rve , i nd i ca ted by G, has a p o s i t i v e i n t e r cep t on the 

h o r i z o n t a l a x i s , u n l i k e G of F igure 12. Th is i s because even i f 

the p r o b a b i l i t y o f a s u c c e s s f u l match i s z e r o , a p o s i t i v e f r a c t i o n 

of producers ( those wi th product ion cos ts between u 1 and u) w i l l 

f i n d i t p r o f i t a b l e to produce in order to c o l l e c t the subs idy . 

However, the new curve G must pass through the same h igh e q u i l i b 

rium po in t . Th i s i s because in e q u i l i b r i u m the s a l e s taxes c o l 

l ec ted must be j u s t s u f f i c i e n t to pay f o r the product ion sub

s i d i e s . Th i s requ i res that the f o l l ow ing r e l a t i o n s h i p h o l d : 

(19) any = u y / u * . 

When we s u b s t i t u t e equat ion (19 ) in (18 ) , we see tha t i t 

reduces to equat ion (15) a t e q u i l i b r i u m , which shows tha t the new 

e q u i l i b r i u m accord ing to equat ions (17) , (18 ) , and ( 1 9 ) , i s the 

same as the h igh one. However, we see tha t whereas in F igure 12 

there are three p o s s i b l e e q u i l i b r i a , i n F igu re 13 the h igh e q u i 

l i b r i u m i s the only one. The low depress ion e q u i l i b r i u m in F igure 

12 i s no longer a p o s s i b l e e q u i l i b r i u m in F igure 13. Th is i s 
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because even under the most p e s s i m i s t i c assumptions regard ing 

t rad ing o p p o r t u n i t i e s , a p o s i t i v e f r a c t i o n of people w i l l produce 

and look fo r t r ad ing pa r tne rs . There fo re , such g r o s s l y p e s s i m i s 

t i c expecta t ions are incompat ib le wi th e q u i l i b r i u m , and the on ly 

e q u i l i b r i u m i s the one corresponding to o p t i m i s t i c expec ta t i ons . 

Thus, such a product ion subsidy f inanced by a s a l e s tax can move 

the economy to a be t te r and h igher l e v e l o f output . 

I t should a l s o be noted that because the e q u i l i b r i u m 

under such a p o l i c y i s unique, there cannot be any f l u c t u a t i o n s i n 

output and employment r e s u l t i n g from changing moods o f opt imism 

and pessimism. There fo re , such a p o l i c y , i n a d d i t i o n to making i t 

p o s s i b l e to ach ieve a be t te r and h igher l e v e l o f ou tpu t , a l s o 

e l i m i n a t e s f l u c t u a t i o n s and leads the economy onto a s t ab l e pa th . 

Th is p o l i c y conc lus ion needs to be q u a l i f i e d because o f 

the f r i c t i o n in the model. The p o l i c y conc lus i on depends very 

c r i t i c a l l y on there being some ex te rna l e n t i t y (say , a government) 

which i s ou ts ide the economic system of p roducer - t raders and which 

i s ab le to impose taxes and d i s t r i b u t e s u b s i d i e s . I n d i r e c t l y , the 

government i s performing a coord ina t ing r o l e by moving goods 

across people and i s l a n d s c o s t l e s s l y v i a taxes and s u b s i d i e s — a 

r o l e which the i s l a n d e r s a r e , by assumpt ion, unable to perform fo r 

themselves. In the absence o f such an e x t e r n a l e n t i t y , i t i s not 

a t a l l c l e a r whether such p o l i c i e s are even f e a s i b l e and whether 

there e x i s t any f e a s i b l e p o l i c i e s that can improve ma t te rs . 

There fo re , the f a c t that an economy i s in a bad e q u i l i b r i u m s t a t e 

may not n e c e s s a r i l y imply that anyth ing can be done about i t . 
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Conc lus ion 

I now summarize what I th ink economists are l e a r n i n g by 

s tudy ing the s o r t s o f models I have descr ibed in t h i s paper. I 

should emphasize that t h i s i s a t en ta t i ve repor t on a r e l a t i v e l y 

new and ongoing research program ra ther than a d e f i n i t i v e judgment 

of a r i p e o l d one. The important po in t s seem to be the f o l l o w i n g . 

Most bus iness cyc le models e x p l a i n f l u c t u a t i o n s in 

economic v a r i a b l e s as r e s u l t i n g from the e f f e c t s of t as te and 

technology shocks c o n t i n u a l l y impinging on the economy. Whi le 

some o f these models are ab le to e x p l a i n some o f the q u a l i t a t i v e 

and q u a n t i t a t i v e fea tu res o f observed bus iness f l u c t u a t i o n s , there 

are many phenomena that they have d i f f i c u l t y e x p l a i n i n g or f o r 

which exp lana t ions based on tas te or technology shocks s t r a i n 

c r e d i b i l i t y . Some o f these phenomena inc lude the h igh degree o f 

v o l a t i l i t y o f the f i n a n c i a l markets, the great s e n s i t i v i t y of 

these markets to apparent ly unre la ted events , and deep depress ions 

l i k e the one in 1 9 2 9 . 1 7 

These cons ide ra t i ons suggest that perhaps even in the 

absence of any t as te or technology shocks h i t t i n g the economy and 

even when the environment i s completely s t a t i o n a r y , the economy 

might be uns tab le and e x h i b i t f l u c t u a t i o n s . As Keynes argued, the 

economy might be d r i ven by i n v e s t o r s ' animal s p i r i t s , which need 

bear no r e l a t i o n to economic fundamentals. F u r t h e r , the economy 

might s imply get stuck in a s i t u a t i o n o f low employment and ou t 

put , w i th market f o rces being powerless to move the economy to a 

be t te r s i t u a t i o n o f h igher employment and output . 
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I have shown by means o f two examples tha t i t i s not a t 

a l l d i f f i c u l t to cons t ruc t s imple model economies that e x h i b i t the 

above p r o p e r t i e s . The stock p r i c e model generates a v a r i e t y o f 

p e r i o d i c and ape r i od i c paths fo r the stock p r i c e as we l l as paths 

d r i ven by pure ly extraneous shocks having no r e l a t i o n to fundamen

t a l s . The f r i c t i o n a l unemployment model seems to capture to some 

extent the c y c l e of pessimism fo l lowed by the breakdown of market 

i n t e r a c t i o n s fo l lowed by more pessimism—a c y c l e tha t may be an 

i n t e g r a l par t of severe dep ress ions . Subject to some important 

q u a l i f i c a t i o n s , I have a l s o shown that in each o f these models 

there e x i s t appropr ia te government p o l i c i e s that are capable of 

e l i m i n a t i n g f l u c t u a t i o n s . A d d i t i o n a l l y , in the f r i c t i o n a l unem

ployment model such p o l i c i e s can l i f t the economy out o f a s t a t e 

o f low output and move i t to a be t te r s t a te wi th h igher output . 

I there fo re conclude tha t there are important advances 

in understanding to be gained by f u r t he r study o f models of i n 

t r i n s i c f l u c t u a t i o n s . 



- 30 -

Appendix 

More About the Models 

Th is Appendix prov ides the d e t a i l s o f s o l v i n g the s tock 

p r i ce model and exp la i ns the s imu la t i on method used to generate 

time paths f o r the stock p r i c e . I a l s o e x p l a i n how my e x p o s i t i o n 

of the stock p r i c e model and the f r i c t i o n a l unemployment model 

d i f f e r s from the models on which they are based. 

The Stock P r i c e Model 

I assume the f o l l ow ing form fo r the u t i l i t y f unc t i on in 

equat ion (1 ) o f the t e x t : 

a . 1 -a . a ? 1 -a . 1-u 
(A1) u = C l ( t ) ' ^ ( t ) + B [ c 2 ( U 1 ) ^ 2 ( t - 1 ) / ( 1 - u ) . 

I assume that 0 < < 1, 0 < < 1, 8 > 0 , and u > 0, but that 

U * 1. I f ii s 1, the second term in (A1) should be rep laced by 

e [ a 2 In o 2 ( t+1)+(1-a 2 ) In ^ ( t + l ) ] . 

Here I note some o f the d i f f e r e n c e s between my model and 

the ones of Grandmont (1985) and A z a r i a d i s (1981). The main 

d i f f e rence i s that the asse t in t h e i r models pays a zero d i v idend 

fo rever , ra ther than a p o s i t i v e d i v i d e n d . One may th ink o f t h e i r 

asset as corresponding to cash . In a d d i t i o n , my s p e c i f i c a t i o n o f 

the u t i l i t y func t ion i s a s p e c i a l case of that o f Grandmont 

( 1985) . I f I set a 1 to zero and a 2 to un i ty (so that people 

consume only l e i s u r e when young and only the consumption good when 

o l d ) , then my s p e c i f i c a t i o n of the u t i l i t y f unc t i on becomes a 

s p e c i a l case o f that o f A z a r i a d i s (1981). Grandmont (1985) ana-
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l y z e s on ly d e t e r m i n i s t i c f l u c t u a t i o n s , l i k e the ones generated i n 

Figures 3-10, where there i s no uncer ta in ty about the t ime path o f 

p r i c e s . A z a r i a d i s (1981) ana lyzes f l u c t u a t i o n s , l i k e the hemline 

example i n F igure 11, which are generated by extraneous unce r ta in 

events tha t have no connect ion to tas tes or technology. 

Consumer Choices and Equ i l i b r i um 

I now analyze the consumer's cho ices o f l i f e t i m e con

sumptions, l e i s u r e t imes, and the quan t i t y o f shares to buy, g iven 

the cur rent s tock p r i ce and the expected fu ture p r i c e . 

F i r s t , the consumer w i l l equate the marg ina l ra te of 

s u b s t i t u t i o n between l e i s u r e time and consumption in each per iod 

of l i f e to the corresponding oppor tun i ty cost o f l e i s u r e t ime. 

The oppor tun i ty cost o f l e i s u r e time i s w1 when the consumer i s 

young and w 2 when o l d . Th i s leads to the f o l l ow ing r e l a t i o n s h i p s : 

(A2) O - a ^ c ^ t J / a ^ U ) = W ] 

(A3) ( 1 - o 2 ) c 2 ( t + 1 ) / o 2 l 2 ( t + 1 ) = w 2 . 

Second, the consumer w i l l equate the marg ina l ra te o f 

s u b s t i t u t i o n between consumption a t t and consumption a t t + 1 to 

the gross expected rate o f re tu rn on the s tock . Th is y i e l d s 

1-a. a 1-a_ 
(A4) ( a 1 / B o 2 ) [ £ 1 ( t ) / c 1 ( t ) ] ' ( c 2 ( t + 1 ) * l 2 ( t « - 1 ) " T 

x [ c 2 ( t + 1 ) / £ 2 ( t + 1 ) | 

= [ p e ( t + 1 ) + d ] / p ( t ) . 
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We may now s u b s t i t u t e fo r «..( t) and & 2(t+1) from (A2) 

and (A3) i n t o equat ions (2) and (3) of the tex t to ob ta in the 

fo l l ow ing s i m p l i f i e d express ions fo r the consumer's budget con

s t r a i n t s : 

(A5) c ^ t ) = o 1 [ w l - p ( t ) s ( t ) ] 

(A6) c 2 ( t+1) = a 2 { w 2 - f [ p e ( t + 1 ) + d ] s ( t ) } . 

Next we may s u b s t i t u t e f o r I At) and & 2(t+1) from (A2) and (A3 ) , 

and c 2 ( t+1) from (A6) in to (A4) to ob ta in 

(A7) { w 2 + [ p e ( t + 1 ) + d ] s ( t ) } 1 1 = A [ p e ( t + 1 ) + d ] / p ( t ) . 

Equation (A7) determines the demand fo r shares in terms of p ( t ) 

and p e ( t+1 ) . The c o e f f i c i e n t A i n (A7) i s g iven by 

, 1 - a 1 r d - a ) (y -1 ) 
(A8) A = e f a ^ / O - a ^ ] [ a ^ A 1-a2> J / a 1 a 2 " 

I t may be v e r i f i e d from equat ion (A7) that the demand 

fo r shares i s decreas ing in the cur ren t p r i c e p ( t ) . Now s u b s t i 

tu te equat ions (4) and (5) in (A7) to get the f o l l o w i n g r e l a t i o n 

sh ip between p ( t ) and p( t+1) : 

(A9) p( t ) = f (p( t+1)) = A [ p ( t + 1 ) + d ] / [ p ( t + 1 ) + d + w 2 ] w . 

The graph o f p ( t ) aga ins t p(t+1) w i l l be hump shaped (as in F igure 

2) provided u > 1 and w 2 > ( y -1 )d . Any time path f o r p ( t ) that 

s a t i s f i e s (A9) f o r a l l t c o n s t i t u t e s a pe r fec t f o r e s i g h t or r a 

t i o n a l expec ta t ions e q u i l i b r i u m . 
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Output and the Stock P r i c e 

A s imple r e l a t i o n s h i p between t o t a l output and the s tock 

p r i c e can be obta ined as f o l l o w s . From equat ions ( 2 ) , ( 3 ) , ( 4 ) , 

and (5) we have 

(A10) c ^ t ) + c 2 ( t ) = w j l - a ^ t ) ] + w 2 [ l - i 2 ( t ) ] + d = y ( t ) . 

S u b s t i t u t i n g from equat ions (A5) , (A6) , ( 4 ) , and (5) i n t o equat ion 

(A10), we obta in the f o l l o w i n g l i n e a r r e l a t i o n s h i p between y ( t ) 

and p ( t ) : 

(A11) y ( t ) = a 1 w 1 + a 2 ( w 2 + d ) + ( a ^ ) p ( t ) . 

Parameter Values and S imu la t ion Method 

I now desc r i be the cho ice of parameter va lues and the 

method of s imu la t i on used to produce the i n t r i n s i c f l u c t u a t i o n s 

shown in F igures 3 -11 . Except f o r F igure 10, I chose these 

v a l u e s : a* - 1/4, a 2 = 1/2, w1 = 50, and d = 0 . 0 1 . The parameter 

v was va r ied from 2 to 20 in s teps o f one h a l f . The parameters w 2 

and 3 were chosen i n d i r e c t l y as f o l l o w s : Let p be the maximum 

va lue o f f (p ) and l e t p m be the value o f p a t which f ( • ) a t t a i n s 

i t s maximum. These va lues are i l l u s t r a t e d i n the accompanying 

f i g u r e . The value of p m may be found by s e t t i n g the d e r i v a t i v e 

o f f ( • ) equal to zero and s o l v i n g f o r p. Th is y i e l d s 

(A12) p m = [w 2 / ( y -D ] - d 

(A13) p = A / [ / ( p + d ) w - 1 l . 
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We may now s u b s t i t u t e f o r w 2 and A from (A12) and (A13) i n t o (A9) 

and express the func t i on f ( • ) in terms o f the parameters p m , p, y, 

and d . I chose p m = 1 and p = 2y + 1. The imp l ied values o f w 2 

and 6 may now be found us ing ( A 1 2 ) , (A13 ) , and (A8) . F igu re 10 

was generated us ing the same parameter values as above, w i th the 

f o l l o w i n g excep t i ons : d = 0 . 0 0 1 , y = 1 5 . 0 , and p = 1 0 . 0 . 

F igures 3 -9 were generated by i t e r a t i n g backward us ing 

the r e l a t i o n s h i p between p ( t ) and p(t+1) g iven by equat ion ( A 9 ) . 

That i s , I s t a r t e d wi th a te rm ina l va lue o f the stock p r i c e and 

worked backward to f i nd the va lues o f the stock p r i c e at e a r l i e r 

da tes . F igure 10, however, was generated by i t e r a t i n g fo rwards . 

Th is procedure has to be used wi th ca re . As the appendix f i g u r e 

shows, there are two poss ib l e va lues o f p(t+1) f o r some va lues o f 

p ( t ) . Which value o f p(t+1) to choose may depend on whether there 

e x i s t s some va lue o f p(t+2) that can fo l l ow p(t+1) and whether 

there i s some value of p(t+3) tha t can fo l l ow p ( t+2 ) , and so on . 

For i ns tance , i f p ( t ) i s too s m a l l , then f o r whichever va lue o f 

p(t+1) we p i c k , there w i l l be no va lue o f p(t+2) that can f o l l o w 

i t . I f p ( t ) i s somewhat l a r g e r , then only the l a r g e r o f the two 

va lues o f p(t+1) can be chosen. However, i f p ( t ) i s s u f f i c i e n t l y 

l a r g e , then e i t h e r of the two va lues o f p(t+1) i s a l e g i t i m a t e 

c h o i c e . In generat ing F igure 10, t h i s type o f s i t u a t i o n was r e 

so lved by s e l e c t i n g randomly between the two v a l u e s . 

Note tha t the backward i t e r a t i o n time path in F igure 9 

can be extended i n d e f i n i t e l y i n t o the fu ture by s t a r t i n g w i th the 

te rmina l p r i c e and us ing the forward i t e r a t i o n procedure tha t 

generated F igure 10 . As noted i n the prev ious paragraph, to do 
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t h i s i t i s , o f course , necessary that the te rm ina l p r i c e be not 

too low. There fo re , the time path i n F igure 9 does indeed c o n s t i 

tu te a l e g i t i m a t e e q u i l i b r i u m time path that s a t i s f i e s (A9) f o r 

a l l t . 

So l v ing the Hemline Example 

I now show how to so l ve the hemline example presented i n 

the text (and dep ic ted there i n F igu re 11). S u b s t i t u t e from equa

t i ons 1 and (A1) i n t o equat ion (8) to get the f o l l o w i n g express ion 

fo r expected u t i l i t y : 

In d e r i v i n g (A14), i t i s i m p l i c i t l y assumed that the young con

sumer a t date t i s born a f t e r the cur ren t s t a t e i i s r e a l i z e d . In 

the cont ra ry case , equat ion (A14) would have to be modi f ied by 

a l s o adding up the u t i l i t i e s i n each s ta te when young, weighted by 

the respec t i ve p r o b a b i l i t i e s . In a d d i t i o n , we would have to 

recognize the p o s s i b i l i t i e s fo r r i s k shar ing between the young and 

the o l d , which w i l l a l t e r the budget c o n s t r a i n t s (9) and (10) . By 

assuming tha t the young consumer i s born a f t e r the cur rent s t a te 

i s r e a l i z e d , we ru l e out such r i s k - s h a r i n g arrangements. Th i s 

assumption leads to (A 14) and the budget c o n s t r a i n t s (9) and 

(10) . The assumption i s indeed very c r u c i a l because in the con

t r a r y case i t can be shown that i t i s imposs ib le fo r s tock p r i c e s 

to f l u c t u a t e in response to extraneous events l i k e hemlines or 

1-a 
(A14) 
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sunspots . For a demonstrat ion o f t h i s statement, see A z a r i a d i s 

(1981). 

I now ana lyze in s e v e r a l s teps the consumer's cho ice 

problem. As be fo re , the consumer equates the marginal ra te of 

s u b s t i t u t i o n between l e i s u r e and consumption in each per iod and i n 

each s t a t e to the corresponding oppor tun i ty c o s t . Th i s y i e l d s the 

f o l l o w i n g c o n d i t i o n s , analogous to (A2) and (A3) : 

(A15) (Ua^)cAL)/aylAi) = u; 

(A16) ( 1 - a 2 ) c 2 ( j ) / a 2 l 2 ( j ) = w 2 . 

Now s u b s t i t u t e equat ions (A15) and (A16) in to equat ions (A14 ) , 

(9 ) , and (10) to s i m p l i f y them as f o l l o w s : 

1-ct 
(A17) E ( u | i ) = [ O - o ^ / a ^ ] c ^ i ) 

(1 -a ) (1-y) 
- { B [ ( 1 - a 2 ) / a 2 w 2 ] 

2 . 
* I 2 ( j ) 1 _ y / ( 1 - u ) } . 

j=1 1 J 

(A18) c ^ i ) = a l ( w 1 - p . s . ) 

(A19) c ( j ) = a (w +(p +d)s ] . 

We can now s u b s t i t u t e (A18) and (A19) i n (A17) and maximize e x 

pected u t i l i t y by cho ice o f s ^ . T h i s leads to the f o l l o w i n g 

c o n d i t i o n : 

2 

(A20) p. = A I [ i r i . ( p . + d ) ] / ( w 2 + ( p j + d ) s . ] M . 
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We may now s u b s t i t u t e the e q u i l i b r i u m cond i t i on (4) in (A20) to 

ob ta in 

2 
(A21) 

where f ( • ) i s the same func t ion as in (A9) . 

We thus have two equat ions in the two unknowns, p 1 and 

p 2 - Note that there i s always a s o l u t i o n in which p 1 and p 2 both 

equal p*. When p 1 equals p 2 , the two equat ions in (A21) c o l l a p s e 

to a s i n g l e equat ion because the sum o f p r o b a b i l i t i e s ('u+'j^ 

must be un i t y f o r each i . The r e s u l t i n g equat ion i s the same as 

equat ion (A9) w i th p^ equal to P^ + i» and the s o l u t i o n i s p*. Th is 

s o l u t i o n corresponds to the case where the stock p r i c e i s un 

a f f ec ted by peop le ' s b e l i e f about hemlines and the stock market. 

I f we can f i nd p r o b a b i l i t i e s such tha t there i s a s o l u t i o n in 

which pi and p 2 are d i f f e r e n t , then we have an example where the 

s tock p r i c e responds to " r a t i o n a l " animal s p i r i t s . 

Such an example can be cons t ruc ted as f o l l o w s . F i r s t , 

s u b s t i t u t e * 1 2 = 1 ~ ^ i i a n d n 21 s 1 " *22 i n e Q u a t i o n ( A 2 1 ) a n c l 

so lve f o r i t ^ and n 2 2 to ob ta in the f o l l o w i n g equa t ions : 

(A22) = [ f ( p 2 ) - p l ] / [ f ( p 2 ) - f ( p 1 ) ] 

(A23) » 2 2 = [ p 2 - f ( P l ) ] / [ f ( p 2 ) - f ( P l ) ] . 

I look fo r a s o l u t i o n such that p 1 > p* > p 2 and such that the 

po in ts (p^ , f (p^ ) ) and (p 2 » f (P2^ ) ^-'ie o n t n e downward s l o p i n g 

branch o f the curve f ( - ) . I t f o l l ows that we must have f ( p 2 ) > 

f ( p , ) . (See the appendix f i gu re f o r an i l l u s t r a t i o n . ) S ince the 
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p r o b a b i l i t i e s v.. and m u s t e a c n b e between zero and one, we 

requ i re that p^ and p 2 s a t i s f y the f o l l ow ing c o n d i t i o n s : 

(A2U) f ( P l ) < P l < f ( p 2 ) 

(A25) f ( p 1 ) < p 2 < f ( p 2 ) . 

The appendix f i gu re shows two v a l u e s , p 1 and p 2 , tha t s a t i s f y the 

two i n e q u a l i t i e s . The assoc ia ted p r o b a b i l i t i e s ir^. can be c a l c u 

l a ted from (A22) and (A23). 

For the examples presented here , i t i s important tha t 

the s lope o f the curve a t p*, shown in the appendix f i g u r e , be 

negat ive and grea te r than one in abso lu te value i n order to gener

ate p e r i o d i c c y c l e s other than the constant time path cor respond

ing to p*. Th i s s lope cond i t i on i s a l s o c r u c i a l f o r genera t ing 

the hemline example o f F igure 11. Otherwise the i n e q u a l i t i e s 

(A24) and (A25) cannot be met. In f a c t , i t turns out that f o r the 

type o f model presented here , such a hemline e q u i l i b r i u m w i l l 

e x i s t i f and only i f there e x i s t s a two-per iod c y c l e such as the 

one generated in F igu res 3 and 4 (see A z a r i a d i s and Guesner ie 

1986). A h e u r i s t i c argument f o r the i f par t o f t h i s statement can 

be made as f o l l o w s . A two-per iod c y c l e corresponds to hav ing TT^ 

and i t 2 2 each equal to z e r o . There fo re , i t w i l l g e n e r a l l y be 

p o s s i b l e to f i nd d i f f e r i n g va lues fo r p^ and p 2 i f and i t 2 2 a re 

both p o s i t i v e but s m a l l . The only i f par t i s not gene ra l l y 

t r ue . For example, i f the f ( • ) func t ion has a s lope tha t i s 

p o s i t i v e and grea te r than one a t p* ( t h i s can never happen i n the 

present model) , then there cannot be a two-per iod c y c l e . However, 

i t i s p o s s i b l e to f i nd d i f f e r i n g va lues fo r p 1 and p 2 and va lues 
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f o r the p r o b a b i l i t i e s and i r 2 2 tha t s a t i s f y equat ions (A22) and 

(A23). 

As noted in the t e x t , i t i s a l s o important tha t the 

p r o b a b i l i t i e s IT depend on i . Otherwise, the only s o l u t i o n to 
J 

equat ions (A21) i s p 1 = p 2 = p*. Th i s f o l l ows because the r i g h t 

s ide of (A21) i s then independent of i . 

The Tax/Subsidy P o l i c y 

I now analyze the tax / subs idy p o l i c y descr ibed in the 

t e x t . The consumer's cho ices lead to the same cond i t i ons as 

be fo re , namely, equat ions (A2) , (A3 ) , and (A4) , except tha t 

p e ( t+1) i s rep laced by p. Th is i s because the a f t e r - t a x gross 

ra te o f re tu rn on the stock i s g iven by (p+d) /p ( t ) . As be fo re , we 

may s u b s t i t u t e fo r i ^ t ) and lAt+'\) from (A2) and (A3) , s ( t ) from 

(4 ) , and -c(t) from (13) i n t o equat ions (11) and (12) to ob ta in 

(A26) C jCt ) = a 1 ( w 1 - p ) 

(A27) c 2 ( t+1) = a 2 (w 2 +p-d) . 

Next , we may s u b s t i t u t e fo r a^( t ) and l,,(t+1) from (A2) 

and (A3) , and c 2 ( t+1) from (A27) i n t o equat ion (A4) and rep lace 

p e ( t+1) by p to get the f o l l ow ing ve rs i on o f equat ion (A9 ) : 

(A28) p ( t ) = A(p+d)/(p+d+w 2) l J. 

This proves tha t the e q u i l i b r i u m s tock p r i c e w i l l be constant over 

t ime. The e q u i l i b r i u m p r i c e under such a p o l i c y need not equal 

the benchmark p r i c e p. Th i s w i l l happen on ly when p i s the same 

as p*, where p* i s the p r i c e dep ic ted in the appendix f i g u r e . 
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Th is f o l l ows from equat ions (A9) and (A28), and the f i g u r e . 

Fu r the r , i f the government announces p* as the benchmark p r i c e , 

then i t can be seen from equat ion (13) that along the e q u i l i b r i u m 

path there w i l l be no taxes or reba tes . 

The F r i c t i o n a l Unemployment Model 

Here, I e x p l a i n in some d e t a i l the d i f f e r e n c e between 

Diamond's (1984) model and my s i m p l i f i e d ve rs ion o f i t . As s ta ted 

i n footnote 11, Diamond's model i s dynamic s i nce he a l l ows the 

good to be s t o r e d . However, no more than one un i t o f the good may 

be s t o r e d ; t he re fo re , p roduct ion cannot be resumed u n t i l the 

cur rent inventory i s s o l d . Thus, a t any g iven time the economy 

c o n s i s t s o f some people who ho ld a un i t in i nven to r i es and cannot 

produce any more u n t i l they have so ld i t and of o thers who have 

zero i nven to r i es and can produce. Fu r the r , over time a g iven 

i n d i v i d u a l may rece ive a v a r i e t y o f p roduct ion o p p o r t u n i t i e s which 

may d i f f e r in cos t . The i n d i v i d u a l may, t h e r e f o r e , choose e i t h e r 

to take advantage of the cur ren t product ion oppor tun i ty o r to wai t 

fo r a be t te r ( l e s s c o s t l y ) one. Th is makes the d e c i s i o n to p ro 

duce a more compl icated dynamic problem, and thereby makes the 

d e r i v a t i o n of the G curve i n F igu re 12 more d i f f i c u l t . 
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Footnotes 

J For a recent example o f one such model, see P resco t t 

1986. The f l u c t u a t i o n s in P r e s c o t t ' s model are d r i ven by shocks 

to technology. 

2 

Expecta t ions are s a i d to be r a t i o n a l i f b e l i e f s regard 

ing poss ib l e fu tu re events are ( p r o b a b i l i s t i c a l l y ) c o r r e c t , tha t 

i s , v e r i f i e d by the a c t u a l fu tu re course o f even ts . In a wor ld 

without u n c e r t a i n t y , t h i s amounts to having pe r fec t f o r e s i g h t 

regard ing fu tu re developments. 

3 I t should be c l e a r that a l l o w i n g f o r t as te or t e c h n o l 

ogy shocks would only magnify the f l u c t u a t i o n s . 

"*This may be viewed as cap tu r ing Keynes' no t ion o f 

animal s p i r i t s . F l u c t u a t i o n s r e s u l t i n g from such b e l i e f s a re 

o f ten re fe r red to as sun spot f l u c t u a t i o n s (see Cass and S h e l l 

1983) . 

Models e x h i b i t i n g these fea tu res have been s tud ied 

ex tens i ve l y by many people, among whom the f o l l o w i n g are promi 

nent: Costas A z a r i a d i s (1981) , David Cass and K a r l S h e l l (1983) , 

and Jean-Miche l Grandmont (1985). 

6 Models of t h i s type were pioneered and s tud ied by Peter 

Diamond (1984). 

7The mathematical d e t a i l s o f s o l v i n g the model are g iven 

in the Appendix, where I a l s o note the (very minor) d i f f e r e n c e s 

between my e x p o s i t i o n and the models o f Grandmont (1985) and 

A z a r i a d i s (1981). 

8The v a r i e t y o f d i f f e r e n t p e r i o d i c c y c l e s tha t can e x i s t 

s imul taneous ly was d iscovered by the Russian mathematician A. N. 
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S a r k o v s k i i and sys temat ized i n a b e a u t i f u l mathematical theorem. 

See Grandmont 1985 (pp. 1019-20) fo r a more d e t a i l e d e x p l a n a t i o n . 
9 

Th is property i s named a f t e r the I t a l i a n economist and 

s o c i o l o g i s t V i l f r e d o Pareto (1848-1923). The converse o f t h i s 

p roper ty , that i t i s p o s s i b l e to improve someone's we l fa re wi thout 

hu r t i ng anyone e l s e , i s known as Pareto nonop t ima l i t y . In t h i s 

case i t would gene ra l l y be p o s s i b l e to f i n d government p o l i c i e s 

that would make everyone be t te r o f f . 

1 0 T h i s i s only p a r t i a l l y t rue i n the present model be

cause o f i t s very s imple s t r u c t u r e . For i ns tance , one can use 

past data on s tock p r i c e s to p l o t the cur rent p r i c e aga ins t the 

fu ture p r i c e , as in F igu re 2 . In a more complex model such s imp le 

procedures w i l l no longer be u s e f u l . 

The main d i f f e r e n c e between Diamond's model and my 

s i m p l i f i e d ve rs ion i s that h i s i s dynamic, s i n c e he a l l ows produc

t i o n to be s to red as i n v e n t o r i e s , whereas I assume that p roduc t ion 

in nons to rab le ; hence, my ve rs i on i s s t a t i c . See the Appendix f o r 

a f u l l e r d i s c u s s i o n o f the d i f f e r e n c e s . 
1 2 

I a l s o assume that product ion must occur p r i o r to 

t rade and that no product ion i s p o s s i b l e once t rade s t a r t s . Th i s 

assumption r u l es out the p o s s i b i l i t y that someone who i n i t i a l l y 

chose not to produce might wish to produce a f t e r encounter ing 

another producer. Th is corresponds to the r e a l - w o r l d fea tu re tha t 

most product ion i s not f o r immediate s a l e but f o r i nven to ry , w i th 

s a l e s occu r r i ng subsequent ly out o f i nven to ry . 

1 3 The p r o b a b i l i t y o f a s u c c e s s f u l match need not be one 

even in t h i s case when everyone dec ides to produce. Imagine tha t 
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there are two producers on two i s l a n d s . I f each producer dec ides 

wi th equal chance e i t h e r to s tay home or go to the other i s l a n d , 

then there i s on ly a 50-50 chance that the two w i l l meet. 

11 

I n t u i t i v e l y , the curve marked G must be i n c r e a s i n g 

because as n goes up the expected u t i l i t y o f producing and t r ad i ng 

goes up. Th is inc rease in expected u t i l i t y induces more people to 

undertake p roduc t i on , thereby i nc reas ing output . 

1 5 Here i s another i l l u s t r a t i o n of Keynes' idea o f s e l f -

f u l f i l l i n g animal s p i r i t s . 

1 6 T h i s fea tu re i s in sharp con t ras t to the t r a d i t i o n a l 

economic model of pe r fec t compet i t ion as descr ibed by, say , Debreu 

( 1 9 5 9 ) . A l l o f the e q u i l i b r i a in the Debreu model are Pareto 

op t ima l . There fo re , in that model i t i s imposs ib le f o r one e q u i 

l i b r i u m to dominate another , i n the sense that some consumers are 

be t te r o f f and none i s worse o f f . 

I ? F o r i ns tance , Keynesians l i k e James Tobin and Franco 

M o d i g l i a n i have r i d i c u l e d n e o c l a s s i c a l economists by say ing that 

the only way to e x p l a i n the Great Depression on the bas i s of 

n e o c l a s s i c a l t heo r i es i s to a t t r i b u t e i t to a mass a t t ack of 

l a z i n e s s . 
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