
F e d e r a l R e s e r v e Bank of M inneapo l i s 
R e s e a r c h D e p a r t m e n t Work ing Pape r 

W O U L D P R I C I N G C U R R E N C Y L I K E C A R S 
A C H I E V E E F F I C I E N C Y ? 

R i c h a r d M . T o d d 

Work ing Paper 255 
P A C S F i l e H350 

A p r i l 1984 

N O T F O R D I S T R I B U T I O N 
W I T H O U T A U T H O R ' S A P P R O V A L 

The v iews exp ressed here in are those of the author and not n e c e s s a r i l y 
those of the F e d e r a l R e s e r v e Bank of M inneapo l i s or the F e d e r a l R e s e r v e 
S y s t e m . T h e m a t e r i a l con ta i ned is of a p r e l i m i n a r y na tu re , is c i r c u l a t e d to 
s t i m u l a t e d i scuss ion , and is not to be quoted w i thout pe rm i ss i on of the 
au tho r . 



A fo rm of nonpar p r i c i ng con t r i bu tes to the e f f i c i e n t use of 

expens i ve durab le assets l i ke au tomob i l es . C a n i t do t he s a m e fo r un i ts of 

c u r r e n c y , wh i ch a re m u c h less expens ive and a lso less conven ien t to nonpar 

p r i c e ? Q u i t e l i k e l y not, but cons ide r ing how such a sys tem m igh t work f o r 

cu r rency prov ides an idea l sys tem to c o m p a r e aga ins t the more p r a c t i c a l 

c u r r e n c y sys tems that might be adop ted . 

R e l a t i v e to the p r i ces of the m a t e r i a l s they a r e made of , a u t o 

mob i l e p r i ces dec l i ne as t he au tomob i les wear ou t . A new a u t o m o b i l e is 

made by expend ing t i m e and e f f o r t to c o n v e r t s t ee l and o ther c o m m o d i t i e s 

i n to a new f o r m — a m a c h i n e tha t c a n t ranspor t peop le and goods. Because 

of the cos ts of c o n v e r t i n g c o m m o d i t i e s in to a u t o m o b i l e s , new autos a r e 

supp l ied a t a p r i c e w h i c h c o v e r s the cos t o f the c o m m o d i t i e s p lus the cos t 

of c o n v e r t i n g the c o m m o d i t i e s i n to an au to . Consumers a re w i l l i n g to pay 

more fo r an au to than f o r the c o m m o d i t i e s i t is made f r om because t he 

au to , un l ike the c o m m o d i t i e s , prov ides a s e r v i c e — t r a n s p o r t a t i o n . A s the 

au to is used, i t wears out and t he va lue to the consumer of i t s t r a n s p o r t a 

t i on dec l ines r e l a t i ve to the cos ts and inconven iences of keep ing i t 

going.— F i n a l l y , when the va lue of the auto's t r anspo r ta t i on s e r v i c e s f a l l 

be low the cos t and d i s u t i l i t y of keep ing i t go ing , the ca r is w o r t h no more 

than the s c r a p va lue of i ts r ema in i ng c o m m o d i t y con ten t , and for p r a c t i c a l 

purposes i t is no longer an au tomob i l e . 

Th is l i f e c y c l e de te rm ines the p r i c e of new and used ca rs of a l l 

qua l i t i es . When an au to is new, the p r e m i u m be tween i t s p r i c e and the 

va lue of t he c o m m o d i t i e s i t con ta ins equa ls the ma rg i na l n o n c o m m o d i t y 

cos ts of au to p r o d u c t i o n , and consumer demand makes the p r e m i u m a lso 

— Inc luded in the cos ts of us ing an auto is the va lue of the loss 
i n the auto 's c o m m o d i t y con ten t due to f r i c t i o n , rus t , c o l l i s i o n , e t c . 
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equal the present va lue of the cu r ren t and f u tu re t r anspo r ta t i on s e r v i c e s 

(net of the cos ts and d i su t i l i t y o f opera t ion) i t w i l l p rov ide . The p r e m i u m 

ends up at z e r o w h e n t he f i n i t e l i f espan of the auto is o v e r . In b e t w e e n , 

when the au to is a used c a r , we expec t i t s p r e m i u m to d e c l i n e as the au to 

wears ou t , r e f l e c t i n g at each momen t the sh r ink ing present va lue of t he 

r ema in i ng cu r ren t and f u tu re net t r anspo r ta t i on se r v i ces i t w i l l p rov ide . 

Th is p r i c i ng pa t t e rn f o r new and used au tos is o p t i m a l . T h e 

present va lue of the s t r e a m of fu tu re net ma rg i na l t r anspo r ta t i on b e n e f i t s 

t ha t consumers w i l l de r i ve f r o m each new auto purchased equa ls the p r i c e 

of the au to , w h i c h i n tu rn equals the ma rg i na l soc ia l cos t of p roduc ing t he 

new au to , so new car p roduc t i on wou ld be cons is ten t w i th m a x i m i z i n g net 

soc ia l bene f i t s . O l d au tos , in t u rn , a re used as autos u n t i l , and on ly u n t i l , 

the soc ia l cos t of ope ra t i ng them as autos e x c e e d s the va lue of t he t r ans 

po r t a t i on se rv i ces they p rov ide . 

Th is nonpar p r i c i ng s c h e m e fo r au tomob i l es can a lso be o p t i m a l 

when d i f f e ren t k inds of autos are p r o d u c e d . Suppose au to A and auto B a re 

produced f r om the same c o m m o d i t i e s , but au to A is c o n s t r u c t e d more 

c a r e f u l l y , w i th m o r e l abo r , and thus wears ou t more s l o w l y . Because of 

au to A ' s g rea te r marg ina l cos t of p roduc t i on , i ts p r i ce when new wou ld 

have to be h igher t han the p r i c e of auto B , but consumers wou ld pay th i s 

h igher p r i ce on ly i f and up t o the point at wh i ch the present va lue of the 

ma rg i na l bene f i t s of the e x t r a net t r anspo r ta t i on s e r v i c e s A u t o A wou ld 

p rov ide over i ts longer l i f espan equa led i t s add i t i ona l marg ina l c o s t . It is 

a lso poss ib le t ha t , due to d i f f e r e n t t as tes or i n c o m e s , some consumers 

wou ld buy A u t o A and s o m e A u t o B . In th is c a s e , both autos ' p r e m i u m s 

ove r s c rap va lue wou ld dec l i ne o v e r t i m e to z e r o , but fo r any g i ven m i l eage 

( i .e . , c u m u l a t i v e use), the p r e m i u m on an A u t o A would be h igher than on 

an A u t o B . 
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N o t e that an au tomob i le ' s t h e o r e t i c a l p r i ce p r e m i u m ove r t i m e 

is independent of the number of t imes i t is a c t u a l l y r eso ld . E a c h owner 

takes a c a p i t a l loss on the auto (the auto's p r i ce de l c ines r e l a t i v e to t he 

va lue of the c o m m o d i t i e s i t con ta ined when bought , so the owner wou ld 

have been be t t e r o f f f i n a n c i a l l y to buy these c o m m o d i t i e s i ns tead of t he 

auto) , and th is loss is e x a c t l y o f fse t by t he va lue of the t r anspo r t a t i on 

s e r v i c e s t he owner r e c e i v e s f r o m the a u t o . In e f f e c t , e a c h owner is just a 

user of the au to and incurs a cap i t a l loss that represents rent pa id f o r net 

se r v i ces d e l i v e r e d . The present va lue of t he net s e r v i c e s to be d e l i v e r e d 

de te rm ines the p r i c e of the au to . 

G o l d co ins have many c h a r a c t e r i s t i c s in c o m m o n w i t h a u t o 

mob i l es . T h e y are p roduced f r om a raw c o m m o d i t y , but only a t t he e x 

pense of t i m e , e f f o r t , and other se rv i ces and m a t e r i a l s . They de l i ve r 

s e r v i c e s ove r t i m e , in t he f o r m of the conven ience tha t consumers d e r i v e 

f r om the f a c t that co ins are eas ier to c a r r y and exchange than bu l l i on and 

o ther s tores of w e a l t h . H o w e v e r , as they c i r c u l a t e , they b e c o m e both 

l i gh te r and less r egu la r l y shaped , even tua l l y los ing the c h a r a c t e r i s t i c s that 

made t h e m w o r t h m o r e than the i r we igh t in go ld . A t t h i s s tage , w h e n t he 

co ins a re of no m o r e use to consumers than an equa l we igh t of bu l l i on , the 

co ins have reached sc rap or me l tdown q u a l i t y . 

If go ld co ins have so many of the c h a r a c t e r i s t i c s of a u t o m o 

b i l es , can they be p r i ced l i k e au tomob i l es , w i t h a p r e m i u m ove r c o m m o d i t y 

va lue that g radua l l y decays to ze ro? F o r th is to happen, consumers must 

be ab le to r e c o g n i z e the qua l i t y of any co in (a measure of t he s t r e a m of 

se rv i ces i t can s t i l l render) and to compu te how p r i ces va ry w i t h q u a l i t y . 

T o s imp l i f y our ana l ys i s , le t ' s assume tha t consumers can do these two 

things i ns tan t l y , cos t l ess l y , and e x a c t l y . 
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In t h i s economy i t appea rs that gold co ins wou ld be p r i c e d as 

our au tomob i les we re p r i ced and tha t , for the same reasons as fo r a u t o m o 

b i les , t h i s wou ld be o p t i m a l . If we suppose t h a t new co ins can be m i n t e d a t 

f i x e d cos t , they wou ld be supp l ied at a p r i ce equa l to th is cos t plus the cos t 

o f the bu l l ion t hey c o n t a i n . C o n s u m e r s wou ld equa te e a c h new or o ld co in 's 

p r e m i u m above c o m m o d i t y va lue to the present va lue of the ma rg i na l net 

exchange b e n e f i t s t ha t the c o i n w i l l p rov ide ove r i t s r e m a i n i n g l i f e s p a n , 

and consumers wou ld have no t roub le do ing th i s because of the t w o s p e c i a l 

t a len ts we have assumed they have . C o i n s wou ld c i r c u l a t e un t i l t hey we re 

no more conven ien t than an equal we igh t of bu l l i on , at wh i ch t i m e they 

would be m e l t e d down. The p r i c e pa th ove r t i m e wou ld depend only on the 

value of the se rv i ces they c o u l d s t i l l p rov ide and wou ld be independent of 

t he number of t he i r owners . If two co ins of d i f f e ren t d u r a b i l i t y we re in 

demand , the p r e m i u m on the more durab le c o i n wou ld be la rge r (for a g i ven 

amoun t of p rev ious use), but fo r both co ins an owner 's c a p i t a l loss wou ld be 

e x a c t l y o f f se t by the va lue of se rv i ces r ece i ved f r om the c o i n . 

T h e s a m e a rguments can app l y to nonpar p r i c i ng of f i a t c u r 

rency , such as modern U . S . co ins and b i l l s . The ana logy to a u t o m o b i l e 

p r i c i n g is less d i r e c t i n t h i s case , because the va lue of the c o m m o d i t i e s 

con ta i ned in a f i a t c o i n or b i l l is essen t i a l l y z e r o and yet f i a t co ins and b i l l s 

a re p r i c e d we l l a b o v e the cos t of m in t i ng or p r in t i ng t h e m . We w i l l not 

d iscuss here how f ia t c u r r e n c y — c u r r e n c y w i thou t va l uab le c o m m o d i t y 

* / 

con ten t or b a c k i n g - c a n have v a l u e . - Instead we w i l l s imp ly assume tha t 

f ia t co ins and b i l l s of some denomina t ions have va lue . 

— A m o n g o ther th ings , the va lue of f ia t money depends on f i s c a l 
and mone ta r y p o l i c y as we l l as on the laws gove rn ing f i n a n c i a l i n t e r m e d i a 
t i on . F o r fu r the r d iscuss ion , see . . .? 
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L e t ' s con t i nue to assume tha t consumers have t he a b i l i t i e s t o 

e f f o r t l e s s l y r ecogn i ze the qua l i t y and c o m p u t e the va lue of c u r r e n c y 

un i t s . If we a lso assume tha t t h e r e is a gove rnmen t tha t w i l l i ssue a new 

uni t of any d e n o m i n a t i o n c o i n or b i l l i f i t i s pa id an o ld un i t plus the cos t of 

m in t i ng or p r i n t i ng the new un i t , an o p t i m a l nonpar p r i c i n g s c h e m e a g a i n 

seems to f o l l o w . B e c a u s e of t he i r i n s i g n i f i c a n t c o m m o d i t y c o n t e n t , f ia t 

b i l l s and co ins have no s c r a p or m e l t d o w n va lue . The i r p r i c e , howeve r , can 

not f a l l be low the i r f a ce va lue , or e lse a rb i t rage rs wou ld p ro f i t by pu rchas 

ing these d i scoun ted b i l l s and co ins and app ly t h e m a t f a c e va lue t o w a r d 

the purchase of a new b i l l or c o i n . A p a r t f r o m th is d i f f e rence—tha t gov 

ernment gua ran teed f a c e va lue ra ther t han sc rap or m e l t d o w n c o m m o d i t y 

value se ts the p r i ce of a worn out b i l l o r co in—the f i a t c u r r e n c y e c o n o m y is 

i d e n t i c a l to the go ld c o i n e c o n o m y . A s in tha t economy , nonpar p r i c i ng is 

o p t i m a l . 

No te that i n th is f i a t c u r r e n c y e c o n o m y , nonpar p r i c i n g of one -

do l la r b i l l s and one -do l l a r co ins wou ld a l l ow the m a r k e t p l a c e to d e t e r m i n e 

how many of e a c h t ype should c i r c u l a t e . F o r e x a m p l e , even i f g rea te r 

p roduc t i on cos ts f o r co ins caused the p r e m i u m on new co ins to e x c e e d t he 

p rem ium on new b i l l s , some consumers might r a t i o n a l l y p re fe r co ins b e 

cause they wear out ve ry s low ly and thus de l i ve r a m u c h longer s t r e a m o f 

net s e r v i c e s . O the r consumers , perhaps those who d i s l i ke c a r r y i n g h e a v y 

co ins , might p re fe r the paper ones; fo r t h e m the net se r v i ces per un i t o f 

t i m e de r i ved f r o m co ins are less than those de r i ved f r o m b i l l s , and even the 

longer l i f espan of the co ins doesn' t make up f o r t h i s . So e i the r co ins or 

b i l l s or both or ne i ther might c i r c u l a t e . T h e y w i l l c i r c u l a t e on ly i f the 

present va lue of the net se r v i ces they p rov ide m a t c h e s the cos t of p r i n t i ng 

or m i n t i n g t h e m , and i f they do c i r c u l a t e consumers demand w i l l make the 
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m a t c h e x a c t . If bo th c i r c u l a t e , t hen i t must be t rue tha t ove r any i n t e r v a l 

the i r t o t a l re turns—the va lue of the se r v i ces rende red du r ing the i n t e r v a l 

less the c a p i t a l loss ove r the i n t e r va l—are e q u a l . 

In f a c t , of cou rse , c u r r e n c y is not l i k e l y t o be p r i c e d th is way . 

O n e reason , d i scussed i n the body of t h i s a r t i c l e , is t ha t i t wou ld be i n c o n 

ven ien t fo r rea l c u r r e n c y users , who l a c k the ab i l i t i e s—to i ns tan t l y and 

e f f o r t l e s s l y r e c o g n i z e and p l ace a m o n e t a r y va l ue on the qua l i t y of c u r 

rency—that we have assumed f o r our h y p o t h e t i c a l c u r r e n c y users . These 

i nconven iences , such as keep ing t r ack of da i ly d e p r e c i a t i o n on a c o i n or a 

b i l l that amounts to a f e w ten- thousandths of a cen t , cou ld p robab ly l ead 

c u r r e n c y users to r e c o g n i z e and d i s t i n c t l y p r i c e a t m o s t a f ew b road c lasses 

of c u r r e n c y qua l i t y . 

A fu r ther d i f f i c u l t y , ignored in our deve lopmen t of the p r i c i n g 

l i k e - a u t o m o b i l e s s c h e m e , is p rov id ing a means to make change in s m a l l 

f r ac t i ons of a cen t . Th is wou ld be necessary i f , fo r e x a m p l e , the p r i ce of 

an A n t h o n y do l l a r we re to dec l i ne smoo th ly f r o m $1.03 when i t is new to 

$1.00 w h e n , 30 yea rs l a t e r , i t is worn out . T h i s d i f f i c u l t y s e e m s f u n d a 

m e n t a l . O n t he one hand, p rov id ing c u r r e n c y t o m a k e ve ry s m a l l change 

cou ld eas i l y cos t more than the t o t a l amount of change to be made . The 

cost of p roduc ing pennies is abou t two - th i r ds of the f a c e va lue of the 

pennies p roduced , and th is r a t i o wou ld a lmos t c e r t a i n l y e x c e e d one f o r the 

m u c h sma l l e r un i ts of c u r r e n c y needed in our s y s t e m . O n t he other hand , if 

there were a noncu r rency c h a n g e - m a k i n g sys tem that opera ted at a lmos t 

z e r o cos t , t hen t he e f f i c i e n t c h o i c e wou ld be to abo l i sh c u r r e n c y and use 

th is system ins tead . So e i ther change can ' t be m a d e at a cos t that makes 

p r i c i n g c u r r e n c y l i k e au tomob i l es e f f i c i e n t ; o r , i f i t can be, a be t t e r c h o i c e 

is to abo l i sh c u r r e n c y . T h i s is a fu r the r reason to expec t that c u r r e n c y 
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wou ld not d e p r e c i a t e smoo th ly and tha t c u r r e n c y users wou ld r e c o g n i z e 

on ly a f e w b road c lasses of qua l i t y of c u r r e n c y . A s m e n t i o n e d i n the body 

of th is a r t i c l e , t he o p t i m a l i t y of such l i m i t e d nonpar p r i c i n g s y s t e m s is 

d i f f i c u l t to e v a l u a t e . 


