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"The government that does not have access to the p r i n t i n g 
press c a n , none the less , use emergency taxes o r compulsory 
loans fo r emergency f i n a n c i n g . " 

S . F i s c h e r [1982, p. 297] 

Abs t rac t 

A model i s presented i n which governments can s e l e c t r e a l expend i 

t u re l e v e l s which are f e a s i b l e , hut are s u f f i c i e n t l y high that a balanced 

budget i s imposs ib le . Thus governments w i th l a rge expendi tures are committed 

to i n f l a t i o n a r y f inance schemes. Th is i s the case even though the governments 

i n quest ion have access to lump-sum t a x e s . In a d d i t i o n , the model can e x p l a i n 

why poorer coun t r i es tend to make heav ier use of the i n f l a t i o n tax than do 

wea l t h i e r c o u n t r i e s , and can account f o r the ex is tence o f c o u n t r y - s p e c i f i c 

f i a t monies. 



A la rge l i t e r a t u r e cons ide rs the r e l a t i o n s h i p between government 

d e f i c i t s and i n f l a t i o n . - ^ / A second l i t e r a t u r e cons ide rs whether c e r t a i n t ime 

paths of government d e f i c i t s e f f e c t i v e l y commit governments t o f o l l ow a p o l i c y 

? / 

o f i n f l a t i o n a r y d e f i c i t f inance-^- ' A t h i r d l i t e r a t u r e focuses on ques t ions o f 

op t ima l t axa t i on i n monetary economies, and o f the r o l e o f i n f l a t i o n taxes i n 

opt imal tax schemes-?-' F i n a l l y , a f ou r th l i t e r a t u r e concerns i t s e l f w i th the 

r o l e fo r country s p e c i f i c monies i n p rov id i ng seignorage income.—/ 

Bach of these l i t e r a t u r e s proceeds under the ( e x p l i c i t or i m p l i c i t ) 

assumption that governments c o u l d , i f they so d e s i r e d , balance t h e i r budgets 

(or at l e a s t do so on average) . However, i n po in t o f f a c t , i t has been a r a re 

h i s t o r i c a l exper ience i n which governments w i th l a rge revenue needs d i d not 

r eso r t to i n f l a t i o n a r y f i n a n c i n g schemes. A f i r s t r e a c t i o n to t h i s f a c t i s 

t ha t one might t y p i c a l l y expect some use of the i n f l a t i o n tax to be par t o f 

any f i n a n c i n g scheme tha t i s not c l e a r l y subopt imal under such c i r cumstances . 

However, i t i s not obvious that t h i s argument bears c l o s e r s c r u t i n y . In 

p a r t i c u l a r , t h i s r e s u l t does not emerge i n a l l c l a s s e s o f op t ima l t a x a t i o n 

models (see, e . g . , Lucas and Stokey [1983]) and, moreover, i t i s based on the 

i m p l i c i t assumption that the governments i n quest ion were e i t h e r net debtors 

to t h e i r p r i va te s e c t o r s , or had no net p o s i t i o n v i s - a - v i s t h i s s e c t o r . I f , 

however, a government i s a net c r e d i t o r to the p r i v a t e sec to r (owning nominal 

c la ims on i t ) , the opt imal t a x a t i o n l i t e r a t u r e ^ / suggests that the government 

in quest ion should d e f l a t e i n order t o augment the value of i t s c l a i m s . In 

f a c t , i t i s easy to f i nd ins tances i n h i s t o r y o f c r e d i t o r governments w i th 

la rge revenue needs f o l l o w i n g i n f l a t i o n a r y f inance schemes, and p e r m i t t i n g 

t h e i r c la ims to be pa id o f f i n deprec ia ted cur rency. Thus, i t seems q u e s t i o n 

able whether observed behavior i s to be w e l l exp la ined by models o f op t ima l 

t a x a t i o n i n a compet i t i ve monetary economy. Moreover, in any casua l reading 
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o f economic h i s t o r y , one f i n d s tha t governments wi th la rge revenue needs 

asse r t tha t i t i s imposs ib le t o meet these needs wi thout reso r t to i n f l a 

t i ona ry f i nance . In l i g h t of the f a c t t ha t some such f i n a n c i n g arrangements 

seem at f i r s t b lush to be pa ten t l y subopt ima l , the quest ion a r i s e s as t o 

whether these c la ims tha t i n f l a t i o n a r y f inance i s e s s e n t i a l deserve to be 

taken s e r i o u s l y . 

Th i s paper presents a c l a s s o f economies i n which such c la ims are 

c o r r e c t . In p a r t i c u l a r , i n the model presented here the f o l l o w i n g p o s s i b i l i t y 

w i l l be demonstrated. A government may choose expendi ture l e v e l s which are 

t e c h n o l o g i c a l l y f e a s i b l e f o r the economy, and i t may have a. complete set o f 

d i r e c t taxes ( i . e . , i n c l u d i n g lump-sum taxes) a v a i l a b l e to i t . Neve r t he l ess , 

i f government expendi tures are l a r g e r than some c r i t i c a l l e v e l (to be d i s 

cussed) , i t w i l l not be p o s s i b l e f o r the government to balance i t s budget. A 

d e f i c i t i s a necessary fea tu re of f i s c a l p o l i c y , given the chosen l e v e l o f 

expend i tu res . 

T h i s , then, permits an answer to the quest ion o f why large govern

ment revenue needs are met through i n f l a t i o n a r y f i nance . The opt ion o f a 

balanced budget w i l l not be open to a government under c i rcumstances to be 

e labo ra ted . The a n a l y s i s a l s o bears on the quest ion o f whether c e r t a i n f i s c a l 

p o l i c y cho ices e f f e c t i v e l y commit monetary a u t h o r i t i e s to i n f l a t i o n . In f a c t , 

i t suggests that not d e c i s i o n s to run d e f i c i t s per se , but ra ther d e c i s i o n s 

merely to make s u f f i c i e n t l y la rge expendi tures can commit monetary a u t h o r i t i e s 

to i n f l a t e , as budget balance w i l l be i m p o s s i b l e . There i s , o f c o u r s e , a 

c o r o l l a r y to t h i s p o i n t , which i s that under such c i rcumstances a balanced 

budget cannot be obta ined by r a i s i n g t a x e s , but only by reducing expend i tu res . 

The a n a l y s i s a l so bears on two a d d i t i o n a l po in ts which have been 

r a i s e d i n the l i t e r a t u r e . The f i r s t i s tha t LDCs t y p i c a l l y r eso r t more heav-
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i l y t o i n f l a t i o n a r y f inance than do more developed economies. I t w i l l be seen 

tha t an i m p l i c a t i o n o f the model t o be presented i s that i f two economies are 

i d e n t i c a l i n a l l r e s p e c t s , except t ha t popu la t ion composi t ion makes one poorer 

per c a p i t a , the poorer economy w i l l have a l a rge r minimum f e a s i b l e i n f l a t i o n 

ra te ( i f the budget cannot be ba lanced ) . Thus, the a n a l y s i s suggests why a 

c o r r e l a t i o n i s observed between per c a p i t a output and the use o f se ignorage. 

The second i s the quest ion o f why country s p e c i f i c cu r renc ies are 

observed. E x i s t i n g l i t e r a t u r e has a t t r i b u t e d t h i s to the revenue gains t o be 

had from se ignorage. The a n a l y s i s here goes somewhat f u r t h e r , however, and 

suggests that i f government expendi tures exceed some c r i t i c a l l e v e l , there i s 

a minimum i n f l a t i o n ra te which permi ts s u f f i c i e n t revenue to be r a i s e d . In 

the model of t h i s paper, not only are seignorage gains an important reason fo r 

a n a t i o n a l cur rency , but a government cou ld not n e c e s s a r i l y r e l y on o ther 

governments to i n f l a t e adequately i f i t employed the money o f a d i f f e r e n t 

coun t ry . This i s because, as w i l l be seen, i n f l a t i o n ra tes are i n t i m a t e l y 

l i n k e d w i th the f e a s i b l e product ion o f any economy i n the c l a s s examined. 

Thus, i f soc i e t y i s to produce an amount adequate to meet l a rge government 

demands fo r resources , i t may be necessary that the value o f the currency i t 

uses deprec ia te f a i r l y r a p i d l y . I f o ther governments cannot be r e l i e d upon t o 

i n f l a t e at a s u f f i c i e n t l y h igh r a t e , i t may be incumbent upon a government to 

employ i t s own cur rency. Or, i n s h o r t , i n the model presented here the open

i ng quotat ion i s f a l s e . 

The r e s u l t s j u s t o u t l i n e d are obtained fo r a c l a s s o f economies w i th 

the f o l l o w i n g f e a t u r e s . There i s a s i n g l e produced commodity, and a he te ro 

geneous labor f o r c e . Members of t h i s labor fo rce (workers) d i f f e r i n t h e i r 

marginal products i n p roduc t i on , and i n t h e i r ( i n d i r e c t ) pre ferences over 

a l t e r n a t e income- le isure bundles. What any worker 's marginal product i s , 
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however, i s p r i v a t e in fo rmat ion and not d i r e c t l y observab le by any p o t e n t i a l 

employer. I t may be s i g n a l l e d , however, by the number o f hours worked. 

A set o f f i r m s , t h e n , competes fo r the se rv i ces o f workers sub jec t 

to t h i s i n fo rma t iona l asymmetry. An e q u i l i b r i u m concept due to Wi lson (1977) 

i s then employed fo r the game played by f i r m s . This concept has the fea tu re 

tha t workers ' p r o d u c t i v i t i e s may e i t h e r be revealed (a separa t ing equ i l i b r i um) 

or not (a poo l ing equ i l i b r i um) i n e q u i l i b r i u m . 

I f p r o d u c t i v i t i e s are revealed i n e q u i l i b r i u m , then hours worked 

w i l l vary across agents . In a poo l i ng arrangement, a l l i n d i v i d u a l s w i l l work 

the same number of hours. However, fo r a separa t ing arrangement to be v i a b l e 

i n the face o f the i n f o rma t i ona l asymmetries i n v o l v e d , i t w i l l be the case 

tha t f a i r l y severe r e s t r i c t i o n s are p laced on the hours worked by more produc

t i v e agents i n the economy. These r e s t r i c t i o n s , which l i m i t employment, are 

not in e f f e c t in a poo l ing arrangement. Thus, the p roduc t i ve c a p a b i l i t i e s o f 

an economy may be much grea te r i n a poo l i ng than i n a sepa ra t i ng arrangement. 

However, i n the absence o f d i s t o r t i n g t a x e s , an economy may tend 

n a t u r a l l y to a separa t ing e q u i l i b r i u m . I f government resource needs are too 

l a r g e , t hen , i t may be p o s s i b l e to meet these only i n a p o o l i n g e q u i l i b r i u m . 

Hence, the government w i l l need to use f i s c a l p o l i c y to f o r c e the economy i n t o 

a poo l ing arrangement. Thus, the tax system w i l l need to do two t h i n g s : 

fo rce a poo l i ng e q u i l i b r i u m t o resu l t , and r a i s e s u f f i c i e n t government revenue. 

I t i s shown below that i f on ly d i r e c t taxes are a v a i l a b l e , these two 

o b j e c t i v e s o f t a x a t i o n may not be f e a s i b l e . However, f o r some (non - i so la ted ) 

economies, the use of d i r e c t t a x a t i o n coupled w i th an i n f l a t i o n tax w i l l 

permi t both ob j ec t i ves to be ob ta ined . Thus, f o r these economies, i t w i l l be 

necessary that the budget not be ba lanced , or that some use of the i n f l a t i o n 

tax be made. 
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The scheme of the paper i s as f o l l o w s . Sect ion I desc r ibes the 

economic environment to be s tud ied . Sec t i on I I de f ines an e q u i l i b r i u m , and 

( h e u r i s t i c a l l y ) c h a r a c t e r i z e s the nature o f an e q u i l i b r i u m fo r the economy a t 

hand. Sec t ion I I I i n d i c a t e s when a balanced budget w i l l be i m p o s s i b l e , and 

Sect ion IV prov ides a suppor t ing numer ica l example. Sec t ion V d i scusses why 

LDCs reso r t to i n f l a t i o n a r y f inance more than do wea l t h i e r c o u n t r i e s . Sec t i on 

VI concludes by p r o v i d i n g some casua l e m p i r i c a l support f o r the a n a l y s i s . 

I. The Model 

The model presented i s the s imples t one capable of i l l u s t r a t i n g the 

po in t s o f i n t e r e s t , and o f p rov id i ng a ro le f o r money. Thus, the economy 

cons idered c o n s i s t s of a set of two-per iod l i v e d , over lapp ing gene ra t i ons . 

Time i s d i s c r e t e , and indexed by t = 0 , 1, . . . . F i n a l l y , each genera t ion 

(except the i n i t i a l o l d , who may be ignored in what f o l l ows ) i s i d e n t i c a l i n 

s i z e , and i n the c h a r a c t e r i s t i c s to be d e s c r i b e d . In l i g h t o f t h i s f a c t , on l y 

steady s ta tes are cons idered below. 

At each date there are three commodities to be t raded : money, a 

produced consumption good, and l a b o r . A l l agents are endowed w i th l abo r on l y 

vhen young, and are r e t i r e d when o l d . In a d d i t i o n , each young worker i n the 

model i s endowed w i th a s i ng le u n i t o f time to be a l l o c a t e d between l abo r and 

l e i s u r e , and noth ing e l se . - ^ / The i n i t i a l o ld are endowed wi th a l l of the 

i n i t i a l aggregate money s t ock , MQ, and no other agents have an i n i t i a l endow

ment o f money. 

A l s o , a subset of o ld agents i s endowed w i th shares i n f i rms (which 

are untraded)«X' These f i r m s , i n t u r n , are endowed wi th access to a t e c h 

nology fo r conver t ing labor i n to the s ing le consumption good. These f i rms 

h i re young workers who are o f two t y p e s . Types are indexed by i = 1, 2 , and 
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f o r each un i t o f type i l abo r employed TT^ u n i t s o f the good can be produced. 

The ir^ are s c a l a r constants obeying ir-̂  > i ^ . Thus, type 1 vorkers are more 

p roduc t ive than workers o f type 2 . The p ropor t i on of type 1 agents i n each 

young generat ion i s 9 , 0 e ( 0 , 1 ) . 9 and the va lues TT^ a re i n v a r i a n t over 

t ime . 

I t i s not the case , however, tha t each worker 's type i s p u b l i c l y 

known. Bather , each agent knows h i s own t ype , and i s unaware ex ante o f the 

type of any other agent . Moreover, no i n d i v i d u a l ' s c o n t r i b u t i o n to p roduc t ion 

i s d i r e c t l y observab le . However, the number o f hours worked by each agent i s 

observab le , and i t i s assumed that t h i s i s the only p o t e n t i a l l y observab le 

d i f f e r e n c e between workers o f d i f f e r e n t t y p e s - ^ / 

F i rms i n the model o f f e r wage-hours packages to workers. They may 

o f f e r more than one such package i n an attempt to induce s o r t i n g (or s e p a r a 

t i o n ) o f workers by package s e l e c t e d . Let w i denote the r e a l wage o f fe red to 

type i workers, and l e t L^ denote the employment o f fe red to type i workers a t 

the wage rate w*. Then i f type i agents and only type i agents o f f e r to 

s e l e c t the package (w^ ,L^ ) , s e l f - s e l e c t i o n has o c c u r r e d , and agen ts ' types a r e 

d i s t i n g u i s h a b l e (s ince L-̂  * L2) • Firms compete wi th each other by o f f e r i n g 

d i f f e r e n t wage hours packages i n at tempts to a t t r a c t workers i n a p r o f i t a b l e 

f a s h i o n . 

Workers have pre ferences over nonnegative t r i p l e s (C^,C2»L), where 

C-ĵ  i s consumption when young, consumption when o l d , and L i s hours worked 

i n youth . The pre ferences o f type i agents over such t r i p l e s are descr ibed by 

the func t i ons U ^ C - p C ^ L ) . For purposes o f e x p o s i t i o n , i t i s extremely u s e f u l 

t o assume that the take the form 

(1) U j t C j . C ^ j L ) = V i ( C 1 , C 2 ) + <J»i W(L) = C x + p±C2 - ^ L , 
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w i t h p-^ < p 2 and ^ > <j>2« C l e a r l y , t h e n , the forms taken by i n d i v i d u a l p r e f 

erences have been severe ly r e s t r i c t e d , so that i t seems approp r ia te to e x p l a i n 

i n d e t a i l the reasons f o r the r e s t r i c t i o n s imposed. 

F i r s t , the u t i l i t y func t ions are assumed to be l i n e a r as t h i s i s 

necessary i n order to ob ta in c l osed form express ions which desc r i be when a 

balanced budget i s i m p o s s i b l e , and when a reso r t to i n f l a t i o n a r y f i nance 

schemes i s r e q u i r e d . The b e n e f i t a s s o c i a t e d w i th the a b i l i t y t o ob ta in such 

express ions much outweighs the l o s s i n g e n e r a l i t y from cons ide r i ng only l i n e a r 

u t i l i t y f u n c t i o n s , as t h i s r e s t r i c t i o n p lays no important r o l e i n the a n a l y 

s i s . 

Second, the l i n e a r s p e c i f i c a t i o n o f p re ferences imp l i es tha t i n the 

absence of t a x a t i o n , and under any of the tax schemes cons idered i n d e t a i l 

be low, there i s no reason fo r f i rms i n the model to employ consumption-hours 

l o t t e r i e s i n e q u i l i b r i u m . The a b i l i t y to r u l e out such l o t t e r i e s i s impor

t a n t , as wi thout i t there would be l i t t l e hope of c h a r a c t e r i z i n g when budget 

ba lance i s i m p o s s i b l e . 

T h i r d , the r e s t r i c t i o n s > $2 a n , 3 P^ * P^ should be d i s c u s s e d . 

These assumptions a r e , i n f a c t , s t ronger than r e q u i r e d , as below i t i s on l y 

necessary that 

• l *? (2) f > I m a x [ p 1 , l ] m a x [ p 2 , l ] 

h o l d . The purpose o f t h i s r e s t r i c t i o n i s as f o l l o w s . F igu re 1 dep ic t s the 

i n d i f f e r e n c e curves o f type 1 and 2 agents i n income-hours space. Given the 

assumed forms of u t i l i t y f u n c t i o n s , (2) guarantees that the i n d i f f e r e n c e 

curves of type 1 agents through each po in t a re more s teep l y s loped than those 

o f type 2 agents through the same po in t i n t h i s space. T h i s , i n t u r n , i s 

necessary fo r the ex i s tence o f a sepa ra t i ng e q u i l i b r i u m f o r any economy i n the 

c l a s s under cons ide ra t i on where there i s no t a x a t i o n . 
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In l i g h t of the a n a l y t i c a l importance o f assumptions g i v i n g r i s e t o 

( 2 ) , i t seems appropr ia te to provide some j u s t i f i c a t i o n f o r them here. F i r s t , 

t hen , there i s a reasonable economic i n t e r p r e t a t i o n o f (2) as f o l l o w s . One 

cou ld cons ider the u t i l i t y f unc t i ons appear ing i n equat ion ( l ) as i n d i r e c t 

u t i l i t y func t ions der ived from a model of home p roduc t i on . In p a r t i c u l a r , 

agents cou ld produce goods e i t h e r a t hone or in the marketp lace, w i th d i f f e r 

ent agent types having s i m i l a r pre ferences over home and market produced 

goods. Then (2 ) , which imp l i es that workers with high market p r o d u c t i v i t y 

a l s o have a r e l a t i v e l y h igh oppor tun i ty cos t o f l e i s u r e , may be i n t e rp re ted as 

a s s e r t i n g that workers wi th high market p r o d u c t i v i t i e s a l s o have r e l a t i v e l y 

h igh p r o d u c t i v i t i e s i n the a c t i v i t y o f home p roduc t i on . Th is p o s i t i v e c o r 

r e l a t i o n between p r o d u c t i v i t y a t home and i n the marketplace i s c e r t a i n l y a 

p l a u s i b l e assumption a p r i o r i - 2 / 

Second, i f the l i n e a r s p e c i f i c a t i o n o f pre ferences ( l ) i s r e l a x e d , 

i t i s poss ib le to produce ve rs ions of the model which c l o s e l y reproduce ob 

served labor market behav ior (Smith [19831)• In such models, assumptions l i k e 

(2) are necessary to produce under ra the r than over-employment o f l abo r as an 

e q u i l i b r i u m outcome, and are a l s o necessary i n account ing fo r the observa t ion 

tha t workers who on average earn r e l a t i v e l y h igh wages a l s o on average work 

r e l a t i v e l y few hours. Thus, there i s e m p i r i c a l support f o r an assumption such 

as (2) as w e l l . 

In order to complete our d e s c r i p t i o n o f workers ' behav io r , t hen , i t 

i s necessary to descr ibe t h e i r sav ings d e c i s i o n s . As i s ev ident from a c o n 

s i d e r a t i o n o f endowment p a t t e r n s , there can be no borrowing or l end ing i n t h i s 

economy. A l l young agents who wish to do so save by a c q u i r i n g money ba lances 

from the o l d - i ^ As the consumption good has been se lec ted as numeraire, l e t 

S+ denote the quan t i t y of the consumption good purchasable w i th one u n i t o f 
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money (the inverse p r i c e l e v e l ) a t t . In a d d i t i o n , l e t the demand fo r r e a l 
S 

ba lances of young type i agents be denoted (—5—, W J^J ; )> i . e . , the demand 

fo r r e a l balances i s a f unc t i on of the in te r tempora l ra te o f re tu rn S ^ ^ / S ^ , 

and of income when young, w^L^. The fac t that does not appear as a sepa

rate argument i s a consequence of the form assumed fo r the i n ( l ) . A l l 

agents are assumed t o behave compe t i t i ve l y i n asse t markets, and to have 

p e r f e c t f o r e s i g h t regard ing the sequence {S^.}. 

I t remains to descr ibe the f i n a l agent i n t h i s economy; the govern

ment. Government behav io r i s qu i te s imp le . The government has steady s t a t e 

( r e a l ) expendi ture requirements of G per c a p i t a . I t s expendi tures may be 

f inanced v i a d i r e c t t a x a t i o n , or through the i n f l a t i o n t a x . f i n a l l y , i t i s 

assumed that the government does not observe hours w o r k e d - i i / 

As there i s only consumption and labor i n the model, d i r e c t taxes 

need be l e v i e d on only one commodity. To t h i s end, l e t T(y) denote the income 

tax func t ion l e v i e d by the government, where y i s income. Th is func t i on may 

take any a r b i t r a r y form, so that (a) lump-sum t a x a t i o n has not been ru led out 

a p r i o r i , and (b) i t i s not necessary tha t the re be two func t i ons T^ (y ) . One 

r e s t r i c t i o n i s imposed on the func t ion T, which i s 

(3) T(y) < y v y . 

In a d d i t i o n to l evy i ng d i r e c t t a x e s , the government may employ seignorage 

income. Aga in , i n accordance w i th the focus on steady s t a t e s , the government 

r a i s e s revenue by a l l o w i n g the aggregate per c a p i t a money stock to evolve 

accord ing to 

(h) M t = ( l + a ) M t _ l 5 

where the cho ice o f a i s p u b l i c knowledge. 
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F i n a l l y , i t i s necessary to impose a number o f parameter r e s t r i c 

t i o n s i n order to insure that agents are w i l l i n g to p a r t i c i p a t e i n market 

a c t i v i t i e s under the c i rcumstances tha t a r i s e below. These r e s t r i c t i o n s may 

be conven ient ly summarized by the assumptions tha t 9TT^ + ( l - B ) ^ > (which 

imp l i es ^ > ^ ) and t h a t i r 2 > $2 ( w } l i c h imp l i es 01^ + ( l - 6 ) n 2 > <J)2). 

Th i s e f f e c t i v e l y completes the d e s c r i p t i o n of the environment under 

i n v e s t i g a t i o n . However, a word o f i n t e r p r e t a t i o n may be i n o rde r . In what 

f o l l o w s , re ference i s made to governments w i th " l a r g e " revenue needs. No 

statements are made as to why government expendi tures might be as h igh as 

requ i red . A n a t u r a l i n t e r p r e t a t i o n o f the model i s of a government f a c i n g the 

need to f inance wartime expend i tu res . However, as wars are not steady s t a t e 

even ts , and the focus here i s on steady s t a t e s , t h i s i n t e r p r e t a t i o n cannot be 

taken too l i t e r a l l y . Perhaps a more r e a l i s t i c environment would be one i n 

which the government had l a rge shor t - te rm revenue needs. Th is approach would 

not a l t e r the bas i c tenor o f the paper . Thus, i n view o f the s i m p l i f i c a t i o n s 

prov ided by the focus on steady s t a t e s , the l e s s r e a l i s t i c ve rs ion o f a gov

ernment w i th la rge steady s ta te revenue needs i s re ta ined throughout . 

I I . E q u i l i b r i u m 

A. Firm Behavior 

The wor ld env is ioned here i s one in which seve ra l f i r m s , each em

p loy ing the same constant re turns t o sca le p roduc t ion techno logy , compete 

aga ins t each other fo r the se rv i ces o f the workers descr ibed above. T h i s i s 

done merely by c a l l i n g out a set o f wage-employment vec to rs {(w^,L^)}, and 

h i r i n g a l l workers who accept the f i r m ' s o f f e r . T h i s economy, then, i s one i n 

which f i rms determine employment l e v e l s . 
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An e q u i l i b r i u m fo r t h i s economy i s a set of wage-hours vec to rs 

{(w^,Lj)} announced by each f i rm such that no f i rm earns a r en t , or b e l i e v e s 

i t can earn a rent by c a l l i n g out an a l t e r n a t e set o f wage-hours packages. 

Thus, the d e s c r i p t i o n o f f i rm behavior i s completed by o u t l i n i n g f i r m s ' be

l i e f s regard ing the way i n which compet i tors w i l l respond to t h e i r a c t i o n s . 

In t h i s paper, an e q u i l i b r i u m concept due to Wi lson (1977) i s 

adopted. This concept employs the f o l l o w i n g formulat ion o f f i rm b e l i e f s . As 

a consequence of any o f f e r o f a set o f wage-hours packages by a f i r m , the 

o f f e r s o f o ther f i rms may a t t r a c t a set o f workers which makes them u n p r o f i t 

a b l e . These o f f e r s w i l l t he re fo re be withdrawn. As a r e s u l t o f u n p r o f i t a b l e 

o f f e r s be ing withdrawn, some new set o f workers may choose t o seek employment 

w i th the f i rm i n ques t i on . I t i s assumed that each f i rm i s aware of the 

o f f e r s which w i l l become u n p r o f i t a b l e as a r e s u l t o f any ac t i on i t t a k e s , and 

a l s o i s aware o f the set o f workers i t w i l l a t t r a c t as a r e s u l t . Thus, c a l c u 

l a t i o n s regard ing the p r o f i t a b i l i t y o f p o t e n t i a l ac t i ons by f i rms are made 

under the assumption that (a) any o f f e r s which remain p r o f i t a b l e f o r o ther 

f i rms are unchanged, and (b) any o f f e r s which become u n p r o f i t a b l e are dropped. 

I t i s a l so assumed that f i rms take the sequence {S t> as pa ramet r i c . 

B. A Wilson E q u i l i b r i u m 

Given these behav io ra l assumptions on f i r m s , i t i s now p o s s i b l e t o 

de f ine a Wilson e q u i l i b r i u m f o r t h i s economy. The d e f i n i t i o n presented here 

d i f f e r s from that presented by Wi lson i n that a cond i t i on r e q u i r i n g c l e a r i n g 

o f compet i t i ve asset markets i s appended as f o l l o w s . 

D e f i n i t i o n . A Wilson e q u i l i b r i u m for t h i s economy i s a set o f nonnegative 
o 

wage-hours packages o f f e red by each f i rm a t each date f ' V j , L . ) } . . , and a 

nonnegative sequence {S + } , such tha t 
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a) each package o f fe red earns a nonnegat ive p r o f i t i ^ / 

h) no f i rm has an i ncen t i ve to o f f e r an a l t e r n a t e set o f wage-hours packages, 

given i t s b e l i e f s regard ing the behav ior of o ther f i rms and the {S^} 

sequence 

c) money supply equals money demand a t each da te , i . e . , 

S S 
(5) ^ J - i r 1 ' w i L i ) + C i - e ) + 2 ( - | i ^ , V J ? L 2 ) = s T M T v t . 

Because of the presence of money and the p o s s i b i l i t y that i n c e n t i v e 

c o n s t r a i n t s need not b ind i n e q u i l i b r i u m , Wi lson *s (1977) proof of the e x i s 

tence of an e q u i l i b r i u m cannot be d i r e c t l y a p p l i e d here. S ince an exp lo ra t i on 

o f ex is tence i ssues would take us f a r a f i e l d , we leave open the genera l ques

t i o n of ex is tence o f an e q u i l i b i r u m here. However, as w i l l be seen below, 

there c e r t a i n l y are f a m i l i e s o f economies i n the c l a s s a t hand fo r which 

e q u i l i b r i a do e x i s t . These e q u i l i b r i a w i l l not t y p i c a l l y be un ique , however, 

s ince S t > 0 v t and S t = 0 v t a re both p o s s i b l e i f P 2 > 1 + o. In what 

f o l l o w s , a t t en t i on i s r e s t r i c t e d to the case in which S^ > 0 v t , as t h i s i s 

c l e a r l y the only case i n which the i n f l a t i o n tax may be employed. 

In the remainder of t h i s s e c t i o n , the c h a r a c t e r i s t i c s of the va r ious 

p o s s i b l e e q u i l i b r i u m c o n f i g u r a t i o n s are exp lo red . In p a r t i c u l a r , there a re 

two p o s s i b i l i t i e s as regards e q u i l i b r i u m wage-hours packages. These may 

e i t h e r induce s o r t i n g (L-^Lg) or n o t . Fo l low ing W i l s o n , c a l l the f i r s t case 

an E l e q u i l i b r i u m and the second an E2 e q u i l i b r i u m . Both e q u i l i b r i u m c o n f i g u 

r a t i o n s can a r i s e , under c i rcumstances which are now e labo ra ted . 

F igu re 1 dep ic t s a s i t u a t i o n i n which an E l e q u i l i b r i u m r e s u l t s . In 

t h i s f i g u r e , the i n d i f f e r e n c e curves of both type 1 and 2 workers a re drawn, 

as are the zero p r o f i t l o c i fo r the va r ious types of wage-hours packages which 

can be o f f e r e d . The rays HjL denote the l o c i o f zero p r o f i t combinat ions f o r 
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packages accepted by type i workers and on ly type i workers . The locus TTL 

represents the zero p r o f i t locus f o r packages accepted by workers i n p ropor 

t i o n to t h e i r popu la t ion f r a c t i o n s , i . e . , TT = 8ir-̂  + ( l - O ) ^ . F i n a l l y , the 

l o c i l a b e l l e d U\ are i n d i f f e r e n c e curves f o r type i agents der ived i n the 

f o l l o w i n g f ash ion . (For ease of d iagramat ic e x p o s i t i o n , the i n d i f f e r e n c e 

curves are not shown as be ing l i n e a r , as they must be under assumption ( l ) . ) 

R e c a l l that f i rms determine the employment l e v e l s of workers , and the r e a l 

wage ra tes they r e c e i v e . Upon accep t ing a wage-hours package, t h e n , a young 

type i worker so lves the problem 

(6) max V " i ( C 1 , C 2 ) subject to 

• l 

C l < W i L i " • i W 

t a k i ng WjL^, S^., and S^.^.^ as g i ven . S u b s t i t u t i n g the s o l u t i o n in to a type i 

agen t ' s u t i l i t y f u n c t i o n , an i n d i r e c t u t i l i t y func t ion 

g 

i s ob ta ined . Using the fac t tha t i n steady s ta te —-— = , one ob ta ins 

u t i l i t y as a func t ion of income, y = wL, and l abo r a l o n e . L e v e l sur faces o f 

these funct ions are shown i n F igure 1. 

In t h i s f i g u r e , po in t A represents the e q u i l i b r i u m hours-income 

package fo r type 2 workers, and po in t B the e q u i l i b r i u m package fo r type 1 

workers. The reason why t h i s i s the e q u i l i b r i u m i s as f o l l o w s . F i r s t , 

c l e a r l y each package o f fe red breaks even. Second, g iven the sequence {S^}, no 

f i rm cou ld a t t r a c t any workers in a p r o f i t a b l e manner. To see t h i s , no t i ce 

that po in t A i s maximal fo r type 2 workers among the set o f f e a s i b l e wage-
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hours vec to rs earn ing nonnegat ive p r o f i t s . Thus, type 2 workers cannot be b i d 

away by any deviant f i rm i n a p r o f i t a b l e fash ion un less type 1 workers are 

a l s o a t t r a c t e d by i t s o f f e r . 

Now cons ider type 1 workers . Po in t B i s the maximal income-hours 

vec to r f o r them among the set o f such vec to rs s a t i s f y i n g 

(7) y1 < T T 1 L 1 

( 8 ) $ 2 ( w l L r L l ' l ^ ) * V ^ W l ^ ' 

Hence, no deviant f i r m cou ld o f f e r a wage-hours package which (a) i s p r e f e r r e d 

to B by type 1 workers , (b) does not a t t r a c t type 2 workers , i . e . , i s not 

( s t r i c t l y ) p re fe r red t o A by type 2 workers , and (c) earns nonnegat ive p r o f 

i t s . 

Any p o t e n t i a l dev ian t , t hen , must o f f e r a wage-hours package which 

a t t r a c t s both types o f workers ( i . e . , such tha t (w^,L^) = (w j j Lg ) ) . Any such 

package must generate an income-hours p a i r on or below the ray TTL t o (at 

l e a s t ) break even. However, type 1 workers p r e f e r B t o a l l income-hours p a i r s 

i n t h i s r e g i o n , and hence no such o f f e r cou ld a t t r a c t both types o f workers. 

Thus, A and B are e q u i l i b r i u m income- labor c o n f i g u r a t i o n s as c l a i m e d . 

An E2 e q u i l i b r i u m i s dep ic ted i n F igure 2. Again po in t s A and B are 

candidates f o r separa t ing e q u i l i b r i u m v a l u e s . However, i n t h i s c a s e , a po in t 

such as C i s p re fe r red to A and B by both types o f workers , and breaks even 

a f t e r the o f f e r s A and B have been dropped. Thus, i n t h i s c a s e , any e q u i l i b 

r ium must invo lve p o o l i n g . 

The e q u i l i b r i u m (common) income-hours package i n t h i s f i gu re i s 

po in t C , the maximal income-hours combinat ion f o r type 1 workers among the se t 

which (at l e a s t ) breaks even. Th is i s the case s ince any e q u i l i b r i u m combina

t i o n must j u s t break even, and s ince any which i s not maximal f o r type 1 
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agents w i l l l o s e these agents (and hence a l l i t s workers) t o any f i r m making a 

p re fe r red o f f e r such that y < TTL. 

To see that C i s an e q u i l i b r i u m , no t i ce tha t to make a nonnegat ive 

p r o f i t a deviant f i rm must induce s e l f - s e l e c t i o n o f workers . A l s o , c l e a r l y 

t h i s f i rm must do so by a t t r a c t i n g type 1 workers o n l y , s ince C i s p re fe r red 

to any po in t such tha t y < i r 2 L by type 2 agents . 

Suppose, then, that some f i rm made an o f f e r that only type 1 workers 

p r e f e r to C. C l e a r l y , t h i s must be such tha t w-̂  > IT. NOW a l l type 1 workers 

w i l l leave f i rms o f f e r i n g C t o accept the o f f e r o f the dev iant f i r m . But when 

only type 2 workers accept C i t i s u n p r o f i t a b l e , so f i rms drop t h i s o f f e r . 

Then the deviant f i rm w i l l i n the end a t t r a c t a l l workers. S ince i t o f f e r s a 

wage greater than u , c l e a r l y t h i s o f f e r r e s u l t s i n negat ive p r o f i t s , so that C 

i s an e q u i l i b r i u m as c l a i m e d . 

I I I . F inanc ing "Large" Government Expendi tures 

The set o f c i rcumstances which w i l l be o f i n t e r e s t here are those i n 

which the government must fo rce an economy which would n a t u r a l l y be i n an E l 

e q u i l i b r i u m in to an E2 e q u i l i b r i u m . There fo re , a t t en t i on i s con f ined t o t h i s 

case . A l s o , wi thout s i g n i f i c a n t l o s s o f g e n e r a l i t y , i t i s s u f f i c i e n t t o 

cons ide r the case in which only type 2 workers hold money. Thus, in t h i s 

sec t i on we fu r t he r r e s t r i c t p re fe rences so tha t 

(9) U j t e j ^ C ^ L ) = C 2 - ^ L 

( 1 0 ) \]2(CltC2lL) = C 2 - <fr2L. 

Th is r e s t r i c t i o n i s not e s s e n t i a l i n what f o l l o w s . 
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A. An E q u i l i b r i u m Without Government 

As i n d i c a t e d , the case i n which an E l e q u i l i b r i u m a r i s e s absent 

government i n t e r v e n t i o n i s the case o f i n t e r e s t . I t w i l l be r e c a l l e d tha t i n 

such an e q u i l i b r i u m L 2 so l ves 

. , _ . S t +1 , 
max $ |ir L , L 0 , - s — ] • 

2 2 2 2 S t 

There fo re , i n l i g h t o f (10 ) , i f ( ) i r g - d>̂  > 0 , L 2 = 1. Since i n t h i s 

sec t i on there i s no a c t i v i t y on the par t o f the government, the money growth 

r a t e , o , may be set to z e r o , so i n steady s ta te S t + - ^ = S^.. Then assuming i r 2 > 

ij>2» = 1 i n any E l e q u i l i b r i u m . 

Inspec t ion o f F igure 1 w i l l i n d i c a t e that i t i s a l s o s t ra igh t f o rwa rd 

to so lve f o r L-^, as the E l e q u i l i b r i u m value o f L-̂  i s merely the i n t e r s e c t i o n 

o f $ 2 ( T T 2 , 1 , 1 ) w i th the z e r o - p r o f i t l o c u s . Thus, L-̂  i s determined by 

(11) * 2 ( i f 2 , l , l ) = * 2 ( * i I » i . 1 ^ ,1 ) . 

or us ing (10) , by 

(11 ' ) ( ir 2-4> 2)L» = ( ^ 2 ) L * , 

where an a s t e r i s k denotes an e q u i l i b r i u m va lue . Then, s ince L* = 1, 

L* = —• 

1 i x - * 2 

F i n a l l y , f o r an E l e q u i l i b r i u m to e x i s t , i t i s necessary that (see 

F igure l ) 

.ir 2 - *2 ~ *2 
( 1 2 ) M ' l f e f r - r ) . T-z-fc 1 ] > * i [ 7 r L ' L ' 1 ] 

1 2 1 2 L^ l 

For the economy a t hand, 

• j t T L . L . l ) = ¥ -max 
L<1 
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so (12) i s equ iva len t to ( f o r t h i s economy), 

( 1 3 ) ( v V > 7 - *i-

S a t i s f a c t i o n of t h i s cond i t i on i s assumed throughout the remainder of the 

paper. 

B. An Economy With Taxat ion 

Now cons ide r an economy i n which the government i s requ i red to make 

steady s t a te per c a p i t a expendi tures o f G u n i t s ( i n r e a l t e rms) . (The govern 

ment i s viewed here as merely consuming resou rces . ) The focus o f the a n a l y s i s 

i s on government expendi tures which are " l a r g e " i n the f o l l o w i n g sense. The 

f a c t that an economy i s i n an E l e q u i l i b r i u m p laces obvious r e s t r i c t i o n s on 

the employment l e v e l s of type 1 workers . As i s c l e a r from F igu re 1, i n the 

absence of t axa t i on the income (product ion) o f type 1 workers cannot exceed 

that of type 2 workers . Th is i s a l s o t rue in the presence o f an a r b i t r a r y 

income tax func t ion T(y) J^J Hence, t o t a l per c a p i t a output in an E l e q u i l i b 

rium obeys 8n^L^ + ( l - S ^ p L p < eiTpLp + ( l - O ^ p L p < T p » There fo re , i f G > ffp, 

i t i s obv ious ly necessary tha t the tax system be used to fo rce the economy 

i n t o a poo l ing e q u i l i b r i u m , which can be c o n s i s t e n t w i th government expend i 

tu res being f e a s i b l e so long as ir > G > ir^. 

The f i r s t po in t o f note i s tha t a government w i th these " l a r g e " 

revenue needs cannot r e l y on lump-sum taxa t i on a lone . To see t h i s , no t i ce 

that ( i f the government uses only d i r e c t t a x a t i o n fo r the t ime b e i n g , i . e . , 

se ts 0 = 0) ex is tence of an E2 e q u i l i b r i u m requ i res that 

(Ik) * [ w 1 L - - T ( w . L 1 ) , L - , l ] < max * [ I T L - T U L ) , L , l ] , 
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where i s the cand idate E l e q u i l i b r i u m va lue o f i n the presence o f t a x e s . 

( lU ) merely s ta tes that ex is tence o f an E2 e q u i l i b r i u m requ i res that type 1 

workers p re fe r some poo l i ng arrangement to the maximal wage-hours vec to r f o r 

them under s e l f - s e l e c t i o n . For the l i n e a r s p e c i f i c a t i o n o f pre ferences em

ployed here , ( l M becomes 

( T T 1 - * 1 ) L 1 - T ( W J L ^ ) < ( 7 - ^ ) 1 , _ T ( 7 L ) , 

where L = argmax [ (IT—<f>̂  ) L - T ( U L ) ] . 

Now suppose that the government need employ only lump-sum t a x e s , 

i . e . , T ( T T 1 L 1 ) = T(TTL) = T(y) = T v y > T. Then i t i s s t r a i gh t f o rwa rd t o check 

tha t = L* , i . e . , the candidate value fo r an E l e q u i l i b r i u m value o f L-̂  i s 

u n a l t e r e d . There fo re , ( l V ) becomes 

{lkn) ( i r 1 - * 1 ) L « - T < ( 7 - ^ ) - T . 

However, (lh") i s obv ious ly f a l s e , as {lh") c o n t r a d i c t s (13 ) , which has been 

assumed to h o l d . Thus, s t r i c t l y lump-sum t a x a t i o n w i l l be inadequate t o fo rce 

t h i s economy i n t o a poo l i ng e q u i l i b r i u m , and hence inadequate to f inance 

government expend i tu res . 

I t i s the case , t hen , tha t governments w i th expendi tures such that G 

> H p w i l l need to reso r t to the use o f d i s t o r t i n g t a x e s . These taxes must 

fo rce the economy at hand i n t o a poo l i ng e q u i l i b r i u m , and at the same t ime , 

r a i s e G u n i t s o f revenue. I t w i l l now be demonstrated tha t these two o b j e c 

t i v e s may be incompat ib le us ing d i r e c t t axa t i on a lone . 

As we focus on the use o f d i r e c t t a x a t i o n o n l y , again set a = 0. 

Then ex is tence of an E2 e q u i l i b r i u m requ i res that ( l V ) ho ld . Moreover, s ince 

type 1 and 2 workers are i n d i s t i n g u i s h a b l e from the po in t o f view o f the 

government, they w i l l pay the same taxes i n an E2 e q u i l i b r i u m (wi th a = 0 ) . 
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Consider the i m p l i c a t i o n s o f ( l V ) fo r the func t i on T ( - ) t hen . 

Rearranging terms, (lh') becomes 

-\ A, A> A 
(15) ( n - * 1 ) L - (ti1-$1)L1 + T U ^ ) > T ( n L ) . 

At 

Wow r e c a l l tha t L < 1 , and that T(TT^L^) < ^ i ^ i v e [0,1 J • Using these 

f a c t s , (15) imp l i es t ha t 

T ( i r L ) 

(16) U - ^ ) + T d r ^ ) - — > T ( T T L ) , 

or tha t 

(16«) ( i r - ^ ) + ( ^ ± ) T ( T T 1 L 1 ) > T ( T T L ) . 

F i n a l l y , again us ing the fac t tha t i ^L^ > T U . ^ ) , and that ir^I^ < WgL,, < TJ^ 

i n any cand idate E l a l l o c a t i o n , (16 ' ) becomes 

(17) U - ^ ) + ^ (~ ) > T( i rL) . 

Thus (17) p laces an upper bound on the revenue which can be r a i s e d v i a d i r e c t 

t a x a t i o n * ^ / In order to i n t e r p r e t t h i s bound, i t i s u s e f u l to de r i ve a 

somewhat l oose r upper bound on T(TTL) as f o l l o w s . 

R e c a l l that in any F l e q u i l i b r i u m , an obvious upper bound on per 

c a p i t a revenue i s H p * R e c a l l a l s o tha t by (13 ) , ( i t . - ^ . ) L ? > TT - <f)̂ , and 

tha t * "2 * , J s i n g these f a c t s , (17) imp l i es t ha t 

C V * 1 J ffi + *1 ^ = W2 > T { ^ ) * 

Thus, even i n moving to an E2 e q u i l i b r i u m , i r p s t i l l p laces an upper bound on 

the amount o f revenue which can be r a i s e d v i a d i r e c t t a x a t i o n . There fo re , i f 

0 > i T p , a balanced budget w i l l be imposs ib le fo r the government i n ques t i on . 

However, as w i l l now be seen, i t may s t i l l be p o s s i b l e f o r the government t o 
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r a i s e the necessary revenue through a combinat ion o f i n f l a t i o n and d i r e c t 

t a x a t i o n . 

C. An Economy With I n f l a t i o n 

Consider the case i n which the government accepts a permanently 

^t+1 1 

unbalanced budget, so tha t a > 0. Then i n steady s ta te —-— = "J+Jj' s o t n a t * n 

any cand idate fo r an E l e q u i l i b r i u m , 

(18) L 2 = argmax $ 2 U 2 L - T ( T ^ L ) . L , - ^ ] , 

and so l ves 

(19) y*2VT(^V>Vi^] = *2

[iri£rT(wi£i)'f:ri^1' 
where denotes a candidate e q u i l i b r i u m va lue i n t h i s regime w i th i n f l a t i o n . 

The candidate value fo r L i n any E2 e q u i l i b r i u m i s , o f course , 

(20) L = argmax • {7L~T(7L) , L , y | ^ } . 

Suppose, to keep matters s imp le , that a l l government revenue needs 

can be met us ing only the i n f l a t i o n t a x , and d i r e c t lump-sum t a x a t i o n . - ^ / 

Then l e t T denote the lump-sum t a x . The va lue o f determined by ( l8 ) so lves 

" {1TZ ~ *2)L2 ~ T+a' 

V TT2 - T 

so that L 2 = 1 so long as > ^ , and + a - * 2

 > °' T h e n f o r t h e 

pre ferences here (19) becomes 

*2 " T

 f * l r T 
~TT~o" " *2 = [T^- * 2 J L 1 " T+a 

which i m p l i e s 

L l ~ TT1 - <j>2(l+a) 
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17/ 
i n any EL a l l o c a t i o n . — F i n a l l y , s i nce a l l d i r e c t t a x a t i o n i s lump-sum and 

type 1 workers do not hold money, the candidate value of L i n an F2 e q u i l i b 

rium c o n f i g u r a t i o n i s obv ious l y L = 1. 

Now since G > i T p , i t i s necessary tha t the tax system force an ¥2 

e q u i l i b r i u m to r e s u l t , i . e . , tha t i t f o rce 

(21) ( i r 1 - * 1 ) L 1 - T < 7 - L ) > 1 - T 

o r , us ing the express ion f o r , 

TT - <|>p(l+a) _ 
( 2 1 ' } ( V V \ - * 2 ( l + c ) J 

As the l e f t - hand s ide of (21 ' ) i s decreas ing i n a , t h i s p laces a w e l l - d e f i n e d 

lower bound on the ra te o f i n f l a t i o n tha t i s requ i red f o r the government t o 

fo rce an E2 e q u i l i b r i u m , and thus r a i s e adequate revenue f o r i t s expend i tu res . 

In s h o r t , then, the a n a l y s i s here i n d i c a t e s tha t (a) i t may be imposs ib le f o r 

the government to ba lance i t s budget, and (b) i n l i g h t o f t h i s , there may be a 

minimum ra te o f i n f l a t i o n (which can be q u i t e l a r g e ) tha t permi ts the govern 

ment to r a i s e adequate revenue ( i . e . , to fo rce an E2 e q u i l i b r i u m ) . 

I t remains to be shown tha t the scheme of combining i n f l a t i o n a r y and 

d i r e c t t a x a t i o n a c t u a l l y a l l ows the government to r a i s e revenues equal to 

expend i tu res . R e c a l l i n g that on l y type 2 workers ho ld money, and tha t they 

save a l l of t h e i r income, the demand f o r r e a l balances ( i n per cap i t a terms) 

i n t h i s economy i s (1-6) [TC-T(O,G) ] , where T(a ,G) i s the l e v e l o f d i r e c t lump

sum t a x a t i o n requ i red to meet expendi ture needs o f G i f the money growth ra te 

i s a . Not i ce tha t the f a c t t h a t L = 1 has been used , and tha t t h i s r e q u i r e s 

both 7 - - T ( a , G ) > 0, and 1 T ~ ^ ^ ? G ^ - <j>2 > 0 . 

Given t h i s per c a p i t a demand fo r r e a l ba lances , the government's per 

c a p i t a revenue from the i n f l a t i o n tax i s (1-6) (j^JJ") [*-T(ff,G) 1 » so tha t the 

government r a i s e s adequate revenue i f f 
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(22) T(o,G) + ( l - 8 ) ( ^ ) [ ¥ - T ( o , G ) ] = G. 

T h i s , i n t u r n , imp l i es t ha t 

(23) T(a,G) = [ 0 ( l + a ) - w ( l - 6 ) o l . 

Hence, i f G and a are such tha t G > i r 2 , ( 21 * ) , 1 T " ^ ^ ? G ^ > $2 and ¥ - (J>1 -

T(a,G) > 0 h o l d , i t i s imposs ib le f o r the government t o ba lance i t s budget , 

and yet poss ib l e f o r the government to r a i s e revenue adequate to meet i t s 

expendi tures through the use o f i n f l a t i o n a r y t a x a t i o n . I t i s demonstrated i n 

Sec t i on IV that these cond i t i ons are nonvacuous, i . e . , a set of economies i s 

presented f o r which they h o l d . 

D. Opt imal Taxat ion 

I t i s , of cou rse , the case that opt imal t axa t i on exe rc i ses can be 

performed fo r the economy a t hand. For the purposes o f per forming such an 

e x e r c i s e , one might conf ine cons ide ra t i on to schemes where a l l d i r e c t t axa t i on 

was lump-sum, w i th s h o r t f a l l s met v i a the i n f l a t i o n t a x . Then ( s i nce L = 1 

w i l l ho ld i n any such E2 equ i l i b r i um) 

(2k) U l = 7 " * 1 ' T ( O > G ) 

Th is imp l i es that i f the government were to maximize, say , a u t i l i t a r i a n 

s o c i a l we l fa re func t i on ( i gno r ing the i n i t i a l o l d ) , i t would so l ve 

max_ 9U + (1-9)U , 

0<0<<J 

where _£ and a are lower and upper bounds on o , r e s p e c t i v e l y , der ived as f o l 

lows. F i r s t , as a l ready no ted , (21 ' ) p laces a lower bound on a , i . e . , _a i s 

that value o f a f o r which (21 ' ) holds w i th e q u a l i t y . A l s o , i n o rder f o r type 
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2 agents to be i n the workforce v o l u n t a r i l y , i t i s necessary t ha t TT - T(a,G) -

((•pd+o) > 0 h o l d . Using the express ion f o r T(a,G) g iven i n (23) , i t i s e a s i l y 

shown that t h i s cond i t i on i s equ iva len t to ( i r-G)/8^g - 8 — > a. L e t t i n g a be 

def ined by a = (u-G)/8<j)2 - 8 , we have def ined a compact i n t e r v a l over which 

t h i s maximizat ion i s t o take p l a c e . 

The f i r s t order cond i t i on ( f o r an i n t e r i o r optimum) assoc ia ted wi th 

t h i s maximizat ion problem i s 

3U. 3U_ 
(26) 8 + (1-8) 3 - ^ = 0 , da 3a 

where from [2k) and (25) , 

3 a " T a 

9 U 2 = r7 - T (o ,G) i 
8 0 " 1 + 0 " L ( l + a ) 2 J * 

As (from (23)) 

T > , G ) , d - e ) ( G - ; ) t 

( l +8a ) 2 

and as it > G fo r f e a s i b i l i t y , T Q < 0. For economies in the c l a s s under con

s i d e r a t i o n , e i t h e r corner or i n t e r i o r so l u t i ons may be o p t i m a l , so that in 

genera l opt imal t a x a t i o n quest ions are e a s i l y addressed here , and a unique 

( i gno r i ng the i n i t i a l o ld) op t ima l i n f l a t i o n rate e x i s t s . Thus, the economies 

o f t h i s paper lend themselves t o f a i r l y conven t iona l op t ima l t a x a t i o n e x e r 

c i s e s , a l though these are not pursued fu r the r i n what f o l l o w s . 

IV. An Example 

In t h i s sec t i on a s p e c i f i c economy i s presented f o r which the 

cond i t i ons d iscussed above h o l d . It i s then argued tha t t h i s i s a robust 

example, i . e . , that there e x i s t s an open set of economies i n the c l a s s under 
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cons ide ra t i on f o r which budget ba lance i s i m p o s s i b l e , and ye t i n which 

i n f l a t i o n a r y f inance makes i t p o s s i b l e f o r the government to meet i t s revenue 

needs. 

To t h i s end, l e t 1 ^ = U, TT2 = 2 , ^ = 1, <fr2 = . 001 , 9 = . 2 ^ (so 

tha t IT = 2.1J8), and G = 2.05« Obv ious l y , as G > irp, government revenue needs 

are such that an F2 e q u i l i b r i u m must r e s u l t . F i r s t , t hen , i t i s shown tha t 

absent t a x a t i o n (or w i th only lump-sum t a x a t i o n ) , t h i s economy w i l l be i n an 

E l e q u i l i b r i u m . Hence, the tax system w i l l have t o be used to force an E2 

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

To see t h i s , t hen , note that absent t axa t i on L * = 1. Then 

i f an E l e q u i l i b r i u m e x i s t s . But such an e q u i l i b r i u m dues e x i s t , as under the 

a l l o c a t i o n above, type 1 workers ob ta in u t i l i t y U-̂  = (TT -̂<|>^ ) L * = 1.1*997 > 

u - <f>̂  = 1»U8< Thus d i s t o r t i n g t a x a t i o n w i l l be requ i red t o fo rce t h i s econ 

omy i n t o an E2 e q u i l i b r i u m . 

In a d d i t i o n , the upper bound on T(TTL) under d i r e c t t a x a t i o n on ly 

given by (17) i s T(TTL) < TT - ^ + ^ (—) = I.98 < G = 2 .05 . Thus, budget 

balance under an E2 e q u i l i b r i u m i s a l s o i m p o s s i b l e , i . e . , a > 0 i s requ i red i n 

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

Suppose, t hen , that the government conf ines i t s e l f to d i r e c t lump

sum t a x a t i o n at the l e v e l T (a ,2 .05) g iven by (23 ) , and t o use o f the i n f l a t i o n 

t a x . Then to force an E2 e q u i l i b r i u m t o r e s u l t , i t i s necessary that 

• * 2 " < M 1 + 0 ^ 

which f o r t h i s example imp l i es a > 51*6939 must ho ld . Thus, a l a rge i n f l a t i o n 

i s requ i red s imply to fo rce a p o o l i n g arrangement i n t h i s economy. 
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To show tha t an e q u i l i b r i u m can be a t t a i ned fo r t h i s economy, l e t o 

= 60. From (23) , T(60, 2.05) = .7717, and the per c a p i t a revenue from the 

i n f l a t i o n tax i s (1-8) C j j j ) ("iT-.7717) = 1.277. Thus, to w i th in rounding e r r o r , 

government revenue needs are met by t h i s system. 

F i n a l l y , i t i s necessary to check tha t seve ra l c o n d i t i o n s are met. 

F i r s t , c l e a r l y L = 1, so tha t type 1 u t i l i t y under t h i s arrangement i s g i ven 

by U x = 7 - 4>1 - T(a,G) = .7083, and type 2 u t i l i t y by * ~ ^ ° ' G ) - <j>2 = 

.0270. Thus, the proposed a l l o c a t i o n s do, i n f a c t , dominate au ta rky , as 

r e q u i r e d . 

Second, the a n a l y s i s here would be f a i r l y t r i v i a l i f the government 

s imply l e v i e d lump-sum taxes which cou ld never be pa id i n any sepa ra t i ng 

arrangement, and in t h i s way forced an E2 e q u i l i b r i u m to r e s u l t . Th i s i s why 

i t has been requ i red tha t T(y) < y . S i m i l a r l y , the a n a l y s i s would be t r i v i a l 

i f the only separa t ing e q u i l i b r i u m was the autarky arrangement. Thus, i t i s 

now v e r i f i e d tha t n e i t h e r o f these s i t u a t i o n s a r i s e s here . 

To see t h i s , note f i r s t that the candidate F l a l l o c a t i o n s are 

Lp = 1, and 

v - <j> (1+a) 
L = — 7 — T T — « = .1+923. 

1 •n1 - <j>2Ci+o7 

T(o,G) = .7717 < m in (7r 2 L 2 , i t ^ L ^ ) , so tha t c l e a r l y the government i s not l e v y i n g 

una f fo rdab le taxes under an F l arrangement. A l s o , i t i s easy t o check tha t 

Lg = 1 and = .1*923 are both p re fe r red to au ta rky . Hence, t h i s example i s 

innocent o f the c r i t i c i s m s j u s t suggested. 

Thus, i n the example economy, i t i s imposs ib le f o r the government t o 

ba lance i t s budget, and ye t government expendi ture l e v e l s are f e a s i b l e . Th i s 

demonstrates nonvacuousness o f the preceeding d i s c u s s i o n . A l s o , as noted 

p rev i ous l y the economy at hand p laces an upper bound on i n f l a t i o n . Th is i s 
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the case s ince i f a > a , type 2 workers w i l l p re fe r not t o enter the labor 

f o r c e . The i r absent ion would then imply tha t per c a p i t a government expendi 

t u res are no longer f e a s i b l e , so tha t the a n a l y s i s here p laces both upper and 

lower l i m i t s on the f e a s i b l e i n f l a t i o n ra tes a v a i l a b l e to the government. 

Having presented t h i s example, i t may now be o f va lue t o p rov ide 

some a d d i t i o n a l i n t u i t i o n regard ing the r o l e of i n f l a t i o n a r y f inance i n the 

model. In p a r t i c u l a r , under the assumptions (9) and (10) on p r e f e r e n c e s , 

i nc reases i n the i n f l a t i o n ra te have the f o l l ow ing e f f e c t s on the i n d i r e c t 

pre ferences dep ic ted i n F igure 1. So long as o < a , po in t A remains the 

candidate e q u i l i b r i u m value fo r hours worked and gross o f tax income on the 

pa r t o f type 2 agents . The e f f e c t o f i n c r e a s i n g o i s to ro ta te ( the i n 

d i f f e r e n c e curve through A) coun te rc l ockw ise , wh i le type 1 pre ferences a re 

l e f t una f fec ted . Th is r o t a t i o n o f UV, moves the candidate e q u i l i b r i u m p a i r 

po in t B ( w ^ L ^ , L ^ ) down the TT-̂ L locus towards the o r i g i n . I f a i s increased 

s u f f i c i e n t l y that the type 1 i n d i f f e r e n c e curve through B i n t e r s e c t s the TTL 

l o c u s , a poo l i ng e q u i l i b r i u m r e s u l t s . 

Once the economy i s i n a poo l i ng e q u i l i b r i u m , the r e s t r i c t i o n s on 

hours worked (and on t o t a l output) t ha t a r i s e due t o the i n c e n t i v e c o n s t r a i n t s 

are r e l a x e d . Hence, s u f f i c i e n t l y la rge increases i n a permit l a r g e r l e v e l s o f 

t o t a l output to be r e a l i z e d . Moreover, the seignorage revenue generated 

reduces the need fo r d i r e c t t a x a t i o n . Thus, h igher i n f l a t i o n ra tes help the 

government meet i t s revenue requirements i n each o f these ways. 

A . A Remark 

Having presented a sample economy which cannot balance i t s budget, 

i t i s n a t u r a l to ask how robust t h i s example i s . R e c a l l t ha t the important 

fea tures o f the example were as f o l l o w s : (a) d i s t o r t i n g taxes are requ i red t o 

force an E2 e q u i l i b r i u m , (b) G > i r 2 , ( c ) the cand idate F2 e q u i l i b r i u m va lues 
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are a c t u a l l y p re fe r red to a u t a r k y , and (d) even i n the candidate f o r an EL 

e q u i l i b r i u m , a l l agents can mset t h e i r tax o b l i g a t i o n s , i . e . , T(a,G) < ^ i ^ i * 

w i th T(a,G) given by (23 ) . Thus, the parameter va lues f o r economies i n t h i s 

c l a s s must s a t i s f y (13 ) , G > i r 2 , ( 2 1 ' ) , 7 - ^ - T(a,G) > 0 , * ~ ^ ° ' G ^ > * 2 » 

and 

TT - <f>„(l+a) 
[ _ _ T _ Y ] ( ¥ R T ) _ T(a,G) > 0. 

I t w i l l be noted tha t a l l o f these cond i t i ons hold as s t r i c t i n e q u a l i t i e s f o r 

the example, and tha t each exp ress ion i n the i n e q u a l i t i e s v a r i e s con t i nuous l y 

as a func t ion of the parameters o f the economy. Hence, there e x i s t s an open 

neighborhood, con ta i n i ng the economy of the example, i n which each economy 

d i s p l a y s a l l o f the q u a l i t a t i v e fea tu res o f the example l i s t e d above. In 

s h o r t , t hen , the i n a b i l i t y of the government o f the example to balance i t s 

budget, and the n e c e s s i t y o f r e s o r t i n g to i n f l a t i o n a r y f inance are economic 

fea tu res which would be common to a nonneg l i g i b l e c l a s s o f economies. 

V . I n f l a t i o n a r y Finance and "LDCs" 

One of the s a l i e n t observed fea tu res o f i n f l a t i o n a r y f inance schemes 

i s t ha t they seem to be used more h e a v i l y by " l e s s developed" than by "more 

developed" c o u n t r i e s J ^ J Th i s i s a fac t which the model developed here can 

( p a r t i a l l y ) account f o r . To see t h i s , r e c a l l tha t when budget balance i s 

i m p o s s i b l e , and i n f l a t i o n a r y f inance coupled wi th lump-sum taxes are employed, 

fo r the government t o force an F2 e q u i l i b r i u m (21 ' ) i s requ i red to h o l d . 

Rearrang ing terms i n t h i s e q u a t i o n , a lower bound f o r a can be ob ta ined : 

(ir1-<t>1)ir2 - ( T T - ^ ) ^ 

^ ( l - e M T ^ - T T g ) 
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Now cons ide r two economies wi th access t o i d e n t i c a l t e c h n o l o g i e s , 

where type i agents are i d e n t i c a l across the two, and where G i s the same i n 

each economy. The on ly d i f f e r e n c e between the economies, t hen , i s t ha t econ

omy one has a h igher value o f 6 , 9-^, than does economy two ( i . e . , 9^ > 9 2 ) . 

C l e a r l y , then, i n per c a p i t a terms economy one i s w e a l t h i e r than economy 

two. A l s o , so long as G > TT2 f o r each economy, the only cond i t i on o f impor

tance here which i s a f f e c t e d by 9 i s (27) . 

Consider the e f f e c t of vary ing 9 on the r igh t -hand s ide o f (27) 

then . Rewr i t ing the re levan t express ion as 

(wj-^Jig [ e * 1 +( i - e )wg- * 1 l * 1  

( 2 8 ) B ( 9 ) 5 • 2 ( v * 2 ) ( i - e ) " • 2 ( V w 2 ) ( i - e ) ' 

i t i s easy to check tha t B ' (8 ) < 0 - i 2 / Thus, s i n c e 0 > B(8) - 1 fo r each 

economy, and s ince B(9^) < B ( 9 2 ) , i t i s c l e a r tha t the " l e s s developed" coun

t r y has a l a r g e r lower bound on i t s i n f l a t i o n ra te than does the w e a l t h i e r 

coun t ry . I f two governments face i d e n t i c a l expendi ture needs, then , and have 

access to i d e n t i c a l techno log ies but d i f f e r e n t popu la t i ons , the poorer count ry 

faces a s t r i c t l y smal le r range of f e a s i b l e i n f l a t i o n ra tes than does the 

r i c h e r one (so long as both r e s t r i c t themselves to on ly the i n f l a t i o n tax and 

lump-sum t a x a t i o n ) . In p a r t i c u l a r , i t w i l l be f e a s i b l e f o r the w e a l t h i e r 

country t o f inance i t s expend i tu res wi th l e s s heavy r e l i a n c e on the i n f l a t i o n 

t a x . Moreover, i t i s not d i f f i c u l t to f i n d c i rcumstances where ( i n s o l v i n g an 

op t ima l t a x a t i o n problem) the wea l t h i e r count ry w i l l make use o f t h i s o p t i o n . 

V I . Conc lus ions 

I t has been seen tha t in economies where adverse s e l e c t i o n problems 

a r i s e i n l abor markets, i f government expendi tures are s u f f i c i e n t l y l a r g e ( i n 

r e a l te rms) , i t may be imposs ib le fo r the government to balance i t s budget. 
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Thus, a d e c i s i o n on the pa r t o f the government t o make l a rge expendi tures may, 

by i t s e l f , commit the government to i n f l a t i o n a r y f inance schemes. Moreover, 

t h i s i s t rue even i f the government may levy a r b i t r a r y lump-sum t a x e s . Thus, 

the statement quoted at the beginning o f t h i s paper i s o f ten f a l s e , at l e a s t 

f o r the economies cons idered here. 

In a d d i t i o n , the a n a l y s i s suggests why LDCs may tend to reso r t more 

h e a v i l y t o i n f l a t i o n a r y f inance than do more developed n a t i o n s . I t a l s o 

suggests reasons fo r the ex is tence of n a t i o n a l cu r renc ies which are even 

s t ronger than the ex is tence o f seignorage g a i n s . In p a r t i c u l a r , as has been 

seen, even when a government has access to lump-sum t a x e s , i t may be necessary 

f o r there t o be i n f l a t i o n i n order f o r an E2 e q u i l i b r i u m to r e s u l t . I f an E2 

e q u i l i b r i u m i s e s s e n t i a l f o r a government to f inance i t s expend i tu res , there 

w i l l then be a lower bound on the f e a s i b l e ra te o f i n f l a t i o n i n the country i n 

ques t i on . I f f o re ign monetary a u t h o r i t i e s cannot be t rus ted to i n f l a t e s u f f i 

c i e n t l y , i t w i l l be a b s o l u t e l y necessary f o r the government i n ques t ion t o run 

i t s own monetary p o l i c y . Thus, the model here prov ides a cogent r a t i o n a l e f o r 

the presence o f n a t i o n a l cu r renc ies i n a d d i t i o n t o those a l ready e x i s t i n g . 

At t h i s po in t a na tu ra l quest ion a r i s e s , however. In p a r t i c u l a r , 

are these r e s u l t s s imply t h e o r e t i c a l p o s s i b i l i t i e s , o r i s the re some reason t o 

th ink that the a n a l y s i s performed here i s capable o f con f ron t i ng r e a l wor ld 

phenomena. More s p e c i f i c a l l y , one might wonder whether the i n f o r m a t i o n a l 

asymmetries modeled here can be important at an aggregate l e v e l . Th is i s 

r e a l l y , o f cou rse , an e m p i r i c a l quest ion as t o whether models i n the c l a s s a t 

hand can confront e m p i r i c a l r e g u l a r i t i e s which are anomalous i n the context o f 

o ther models, and do so i n a way which i s c o n s i s t e n t wi th a broad c l a s s o f 

obse rva t i ons . While a complete answer to t h i s quest ion i s beyond the scope o f 

t h i s paper , Smith [1983] has shown tha t the c l a s s o f adverse s e l e c t i o n econo

mies at hand i s capable of g i v i n g r i s e to the f o l l ow ing phenomena: 



- 3 0 -

(a) l abor i s underemployed. 

(b) i n c r o s s - s e c t i o n s , workers w i th r e l a t i v e l y h igh average earn ings work 

r e l a t i v e l y few hours . 

(c) c r o s s - o c c u p a t i o n a l r e l a t i v e wages are important determinants o f l abo r 

market behav ior (Solow [1980]). 

(d) i n aggregated da ta , hours worked respond s t rong ly to r e a l wage move

ments. In panel data hours worked respond very weakly to r e a l wage 

movements f o r a la rge c l a s s o f i n d i v i d u a l s . 

(e) r e a l wage movements are p r o - c y c l i c a l o r a c y c l i c , and average produc

t i v i t y i s p r o - c y c l i c a l . 

( f ) over the bus iness c y c l e , hours worked respond s t rong ly to r e l a t i v e l y 

minor v a r i a t i o n s i n r e a l wages. However, secu la r i nc reases i n r e a l 

wages are not assoc ia ted w i th s i m i l a r t rends i n hours worked. 

Thus, the model a t hand i s capable of con f ron t i ng a broad c l a s s o f observed 

l abo r market phenomena, some o f which are anomalous i n the context o f other 

models. This suggests tha t models such as the one under c o n s i d e r a t i o n are not 

imp laus ib le as models of aggregate phenomena. 

Are there some e m p i r i c a l reasons , t h e n , f o r p r e f e r r i n g the a n a l y s i s 

here to other ana lyses of i n f l a t i o n a r y f inance? There would seem to be a t 

l e a s t two, which w i l l be b r i e f l y touched on here . The f i r s t i s t ha t there are 

h i s t o r i c a l episodes where the opt imal t a x a t i o n l i t e r a t u r e suggests tha t the 

governments i n quest ion have fo l lowed d r a m a t i c a l l y subopt imal p o l i c i e s . In 

p a r t i c u l a r , Lucas and Stokey [1983I suggest that governments ho ld ing nominal 

c l a ims on t h e i r c i t i z e n s should op t ima l l y eng ineer d e f l a t i o n s and f inance 

t h e i r expendi tures from the c a p i t a l ga ins which acc rue . In p r a c t i c e , however, 

i t i s not d i f f i c u l t to f i n d c r e d i t o r governments which have run d e f i c i t s and 

reso r ted to i n f l a t i o n a r y f inance schemes. As an example, Maryland reso r ted to 
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i n f l a t i o n a r y f inance i n the Revo lu t ionary War desp i te i t s c r e d i t o r p o s i t i o n , 

and even enacted l e g i s l a t i o n pe rm i t t i ng c r e d i t o r s to pay o f f t h e i r debts i n 

deprec ia ted currency (which they would o therwise not have been a b l e to do) £QJ 

While t h i s p o l i c y may have been due to the d i f f i c u l t y of c o l l e c t i n g deb ts , or 

to the f a c t tha t Maryland was pa r t o f a con federa t ion which was r e s o r t i n g to 

i n f l a t i o n a r y f i nance , there i s at l e a s t an open quest ion as to whether the 

t r a d i t i o n a l opt imal t a x a t i o n l i t e r a t u r e can lend any i n s i g h t i n t o the reasons 

f o r running such p o l i c i e s . Moreover, as a more modern example, F i s c h e r [1983] 

shows that i n I s r a e l "an i nc rease i n the money stock would reduce the present 

d iscounted value of government revenue, " i . e . , that there are revenue l osses 

from use of the i n f l a t i o n t a x . Neve r the less , the I s r a e l i government has made 

l i t t l e attempt to reduce i t s t r i p l e d i g i t i n f l a t i o n r a t e s . Whi le such behav

i o r i s anomalous i n the context o f standard models o f op t ima l t a x a t i o n , t h i s 

i s a phenomenon r e a d i l y accounted fo r by the a n a l y s i s here . 

Secondly , casua l emp i r i c i sm suggests t ha t dur ing wars, f o r i n s t a n c e , 

the composi t ion of the workforce per forming c e r t a i n tasks tends t o become much 

more heterogeneous. While aga in there are obv ious l y o ther c o n t r i b u t i n g f a c 

t o r s , the a n a l y s i s above suggested tha t la rge revenue needs on the par t of the 

government would tend to fo rce " p o o l i n g " arrangements i n l abo r markets. I t i s 

an open quest ion whether e x i s t i n g op t ima l t axa t i on l i t e r a t u r e can address t h i s 

phenomenon. 
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APPENDIX 

In t h i s appendix, we prove tha t any separa t ing e q u i l i b r i u m , w i th any 

a r b i t r a r y income tax func t i on T(y ) obeying T (y ) < y v y , has the fea tu re tha t 

iTpLj) > To begin the p roo f , suppose to the cont rary that = Lg (and 

hence tha t •fjL-^ > iTpLp) * n s o m e separa t ing e q u i l i b r i u m . Then, s i nce = Dp, 

i n cen t i ve c o m p a t i b i l i t y o f such an a l l o c a t i o n requ i res equa l i t y o f net of tax 

incomes: 

(A l ) lTjLj - T ( T : 1 L 1 ) = T T 2 L 2 - T U g L g ) . 

Moreover, ex is tence o f a separa t ing e q u i l i b r i u m requ i res (under our assump

t i o n s on preferences) tha t 

(A2) ( w 1 - * 1 ) L 1 - T ( T T 1 L 1 ) > (¥-<t.1)L - T(irL) V L E [ 0 , l ] . 

However, cons ide r a va lue L chosen such tha t TTL = 7 r 2 ^ 2 ' w ^ i ° n * n ' t u r n imp l i es 

tha t 

(A3) 7L - T(wL) = T T 2 L 2 - T ( T T 2 L 2 ) = T T 1 L 1 - T (n^L j ) 

s ince w 2 L 2 = nL , and where we have used ( A l ) . Then s i n c e , by hypo thes i s , L-̂  = 

Dp? (A3) imp l i es 

if. 
TTL - T(TTL) - = i r 1 L 1 - T d r ^ ) - • 1 ^ r ) Lp = 

IT 

1" 
ii 

But t h i s c o n t r a d i c t s (A2) , and hence the assumption that a separa t ing e q u i l i b 

r ium e x i s t s . Thus, a separa t ing e q u i l i b r i u m wi th L-̂  = Lg i s imposs ib l e . 

Suppose, t hen , that L-̂  > L 2 (and hence f ^L^ > iTpLp)' The i n c e n t i v e 

c o m p a t i b i l i t y c o n s t r a i n t s are 



- 33 -

(AU) ( T I 1 - ^ 2 ) L 1 - TfWjL-L) < ( T T 2 - 4 . 2 ) L 2 - T ( T T 2 L 2 ) 

(A5) (ir 1_+ 1)L 1 - T d r ^ ) > d r g - ^ J l ^ " T ( l r 2 L 2 ) ' 

Sub t rac t i ng (A5) from (AU), 

But by assumption <|>̂  > <J>p, imp ly ing Lp > L^. Th is c o n t r a d i c t s the i n i t i a l 

hypo thes i s , so tha t > Lp i s not p o s s i b l e . 

F i n a l l y , then, i t may be p o s s i b l e that < Lp, and ye t that T ^ L ^ > 

TTpLp. Not ice that s i nce L-^ < Lp, t h i s arrangement cannot be i n c e n t i v e com

p a t i b l e un less i r ^ i - T ( u 1 L 1 ) < TTpLp - T(irpLp). No t i ce a l s o that i f "^L* = 

UpLp vere to o b t a i n , * i L ? - T(TT-^L^) = tfpLp - T(iTpLp) would a l s o h o l d . Th is 

*2 

would a l s o imply L* = — L 2 < L̂  ( the hypothesized e q u i l i b r i u m value of L^). 

There fo re , in the absence of i n cen t i ve c o m p a t i b i l i t y c o n s t r a i n t s being b i n d 

i n g , type 1 agents would p re fe r the a l l o c a t i o n assoc ia ted w i th L* to tha t 

assoc ia ted w i th L-p Hence, i n c e n t i v e c o m p a t i b i l i t y c o n s t r a i n t s must be b i n d 

i n g i n e q u i l i b r i u m , i . e . , 

(ir1-4>2)L1 - T ( T T 1 L 1 ) = (TT2-<|>2)L2 - T( ir 2 L 2 ) . 

T h i s , i n t u r n , imp l i es t ha t 

*1L1 " T^lLl^ = V2L2 " T ^ 2 L 2 ^ " * 2 ( L

2 " L i ) 

i n any candidate e q u i l i b r i u m . A l s o , n o t i c e tha t i n such an e q u i l i b r i u m , 

U l = 1 I 2 L 2 " T ( 1 I 2 L 2 ^ " , I >

2 (L 2 -L 1 ) - t^Lj = 

TTpLp - T(npLp) - <J>pLp - (4' 1-'t'p)L 1, 

and a l s o we know that i n any separa t ing e q u i l i b r i u m , Lp = L* = 
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argmax{ (^2-^2^2 " T1 ( i r 2 L 2 ) } . There fo re , i n any separa t ing e q u i l i b r i u m , 

( A 6 ) U X = T T 2 L * - T ( T T 2 L | ) - + G L * - ( • 1 - * 2 ) L 1 . 

TT 

I t w i l l now be r e c a l l e d that a value of s a t i s f y i n g = ( — ) L * 

i s not c o n s i s t e n t wi th s e l f - s e l e c t i o n . A lso no t i ce tha t i f L * * 0 , then 

(A7) TT 2

L 2 " T ( 7 r 2 L 2 } " * 2 L 2 > T ( 0 ) * 

( A 7 ) s ta tes that i t would be i n c e n t i v e compat ib le to set L-^ = 0. The re fo re , 

i n l i g h t of these two f a c t s , there e x i s t s a va lue X e ( 0 , l ) such tha t 

(A8) XT(0) + (1-X) {(\-*2)[j^)i% ~ T [ n 1 ( ^ ) L * ] } = ( i r 2 - * 2 )L» - T(*gLg). 

(A8) may be i n te rp re ted as imp ly ing tha t there e x i s t s an i n c e n t i v e compat ib le 

l o t t e r y which o f f e r s = 0 w i th p r o b a b i l i t y X , and = (—)L* w i t h p r o b a b i l 

i t y 1 - X . Such a l o t t e r y generates expected u t i l i t y 

(A9) E U X = XT(0) + (1-X) { ^ ( / ) L * - T l i r ^ L * ] - ^ ( ^ L * } 

= XT(0) + (1-X) {TT 2L* - T ( u 2 L » ) - * 2 ( ~ ) L « } - ( l - A ) ( ^ - t g ) 

= ( i r 2 - * 2 ) L » - T ( T T 2 L 2 ) - ( l -X ) (4 , i _4 , p ) (_^ ] L | , 

where the l a t t e r e q u a l i t y f o l l o w s from (A8) . 

*2 

Now, cons ide r any value s a t i s f y i n g L * > > ( " j ^ g j ar>d which 

i s i n c e n t i v e compat ib le , i . e . , such tha t 

( V * 2 ) L 1 " T ( l I i L i ) = ( V * 2 ) L 2 " T ( , r 2 L 2 ) * 

By hypo thes is , such a value 1^ e x i s t s . Then the value of U-j, a ssoc i a t ed w i th 

t h i s value L . i s , from (A6) , = (TT2-<|>2)IiJ$ - T (TT 2 L^ ) - ( i j ^ - ^ ) ! ^ . But now 
2-v . , *r 2-no t i ce that fo r any such L^, 1^ > (—) L * > ( l - X ) ( — T h e r e f o r e , from 
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(A9) , there e x i s t s an employment l o t t e r y which type 1 agents p r e f e r to any 

c e r t a i n va lue of employment which i s i n c e n t i v e compat ib le , and which has > 

(iTp/ir^)!^ (or i r^L^ > i f 2 L 2 ) * This c o n t r a d i c t s the hypothes is tha t such an 

e q u i l i b r i u m could e x i s t . Hence, there i s no separa t ing e q u i l i b r i u m wi th a 

nonstochast ic value o f such t h a t T ^ ^ I > 1 T2^ J2* Moreover, the l o t t e r y c o n -
*2 

s t ruc ted in (A9) has E K-JLJ = ( l - X ) ( — ) L | = ( l - A ) T ^ L * < TT ? L* ( s i nce X > 

0 ) . S ince any i ncen t i ve compat ib le employment l o t t e r y has 

E U X = U 2 H > 2 ) L * - T ( T T 2 L « ) - ( • 1 - * 2 ) E L 1 , 

the l o t t e r y cons t ruc ted i n (A9) i s a l s o p re fe r red to any i ncen t i ve compat ib le 

employment l o t t e r y w i th E L ^ > ( I ^ / T ^ L * . Hence, there i s a l s o no e q u i l i b r i u m 

employment l o t t e r y wi th Ehr̂ Lj > ^ L * * I n t n e "text, we con f ine a t t e n t i o n to 

the case where f i rms do not use employment l o t t e r i e s , however. 

Federa l Reserve Bank o f Minneapol is 
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FOOTNOTES 

1. See M i l l e r [1983], and the re fe rences conta ined t h e r e i n . 

2. Sargent and Wal lace [ l 9 8 l ] . 

3 . See Lucas and Stokey [1983], and the re fe rences t h e r e i n . 

h. See F i s c h e r [1982] , and the re fe rences he p r o v i d e s . 

5 . Lucas and Stokey [1983]. 

6 . The assumptions of re t i rement when o l d , and o f zero endowment of 

the consumption good i n each pe r i od merely permit some economy of n o t a t i o n , 

and are otherwise i n e s s e n t i a l . 

7» I t i s not necessary to descr ibe share endowments i n d e t a i l , as 

i n e q u i l i b r i u m there a re no p r o f i t s t o be d i s t r i b u t e d . 

8 . The only aspect of economic behavior other than hours worked 

which might be observed i s sav ings behav io r . However, s ince f i rms may at tempt 

to sor t workers before product ion o c c u r s , and hence before they have been pa id 

and have acqu i red a p o r t f o l i o , the assumption i n the t e x t seems n a t u r a l . I t 

would not q u a l i t a t i v e l y a f f e c t the r e s u l t s i f f i rms cou ld observe p o r t f o l i o 

behav io r , however. 

9 . In order to see tha t such an i n t e r p r e t a t i o n i s c o n s i s t e n t w i th 

the a n a l y s i s tha t f o l l o w s , cons ide r a ve rs ion of the model i n which home 

product ion can occur when young. Let denote consumption of the market 

produced good, and C ^ denote consumption of the home produced good (when 

young) . Let a l l agents have i d e n t i c a l pre ferences g iven by U j ( C m l , C h l , C 2 , 

C"ml + tyCfoi + pCp' The technology f o r produc ing goods a t home obeys 0 ^ = r i^L, 

w i th n^ > n 2 . A l s o , l e t L i m be the amount o f labor devoted to market produc

t i o n , so tha t 1- IM-I i s the amount o f l abor devoted to home p roduc t i on . A l l 

o ther aspects o f the economy a re as descr ibed i n the t e x t . Then C n ^ = 

n i ( l - L i m ) , so tha t agen ts ' p re fe rences can be e q u i v a l e n t l y expressed (see , 
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e . g . , Ghez and Becker (1975)) as " i ( C m l , C 2 > L ) = C m l + pC 2 + ^ ( l - L ^ ) = $ ± + 

^ml + p ^ 2 " ^ i ^ i m ' ^1 > $2* Except f o r the appearance of the constant 

terms <j>j, these pre ferences a re i d e n t i c a l to those o f equat ion ( l ) . S ince 

these constant terms do not a f f e c t the a n a l y s i s , a l l o f the arguments tha t 

f o l l o w are c o n s i s t e n t w i th the i n t e r p r e t a t i o n o f the model suggested above. 

10. I t i s n a t u r a l to ask what formal ro le the exc lus i on o f a s s e t s 

o ther than money p lays i n the a n a l y s i s t ha t f o l l o w s . The answer i s t ha t t h i s 

p rov ides cons iderab le s i m p l i f i c a t i o n wi thout a f f e c t i n g the tenor o f the a r g u 

ment. As an example, we could e a s i l y amend the a n a l y s i s to inc lude u t i l i t y 

f unc t i ons i n which money was an argument ( to proxy fo r t r a n s a c t i o n s se rv i ces 

p rov i ded ) . This would permit the easy i nco rpo ra t i on o f m u l t i p l e a s s e t s . 

However, t h i s would add a degree of a d d i t i o n a l complex i ty to the a n a l y s i s 

wi thout p rov id ing any a d d i t i o n a l i n s i g h t s i n t o the workings of the model. 

Hence, we proceed w i th t h i s s i m p l i f i e d ve rs ion o f an asse t market i n what 

f o l l o w s . 

1 1 . Th i s i s a standard assumption i n the l i t e r a t u r e on opt ima l 

t a x a t i o n wi th p r i v a t e i n f o rma t i on . See, e . g , . S t i g l i t z [1982]• 

12. By t h i s i t i s meant that there i s no s u b s i d i z a t i o n of type 2 

workers by type 1 workers i n any announced c o n t r a c t . Th is i s a common r e 

s t r i c t i o n i n these s e t t i n g s and i s imposed by both Ro thsch i l d and S t i g l i t z 

[1976] and Wi lson [1977]. 

13. Th is fac t i s perhaps not immediately obv ious . I t s p roo f , wh i l e 

not d i f f i c u l t , i s ted ious and i s , t h e r e f o r e , l e f t f o r the appendix . 

lh. Not ice that i f workers are f ree to leave the labor f o r c e , as we 

assume below, 

( T T - O L - T U L ) > 0 



- ho -

must ho ld (as T(o) < 0) i f L i s t o be an e q u i l i b r i u m . Th is p laces a t i g h t e r 

r e s t r i c t i o n on T(TTL) than does (17) . Two remarks are the re fo re i n o rder . 

F i r s t , (17) p laces an upper bound on tax revenue even i f the government can 

prevent workers from l e a v i n g the l abo r f o r c e . Second (15) p l aces a r e s t r i c 

t i o n on tax revenues which may (or may not) be t i g h t e r than e i t h e r (17) or the 

cond i t i on above. 

15. "Lump-sum t a x a t i o n " here means tha t T(wE) < wL, and tha t T(wL) 

- T(wL-e) = 0 fo r a l l s u f f i c i e n t l y sma l l e > 0. 

16. I f the second cond i t i on f a i l e d , Lp = 0 would r e s u l t s ince T(0) 

< 0. 

17. I t i s a l s o necessary tha t ( i ^ - ^ ) ! ^ - T > 0 f o r 1^ * 0 to h o l d . 

18. See F i s c h e r [1982]. 

19. The fac t that there e x i s t s a nonempty open set o f economies f o r 

which our a n a l y s i s ho lds imp l i es tha t there a l s o e x i s t s a nonempty set o f 

economies fo r which 9 can be va r i ed l o c a l l y i n a way which s a t i s f i e s a l l of 

the re levan t cond i t i ons which make i n f l a t i o n a r y f inance both necessary and 

f e a s i b l e . 

20 . For a d i s c u s s i o n of "monetary p o l i c y " i n Maryland i n the l 8 t h 

cen tu ry , see Behrens [1923]• 
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