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I f the f i x e d l e g a l r a t i o o f the co ins d i f f e r s 
from the market va lue o f the meta ls , the c o i n 
which i s under ra ted e n t i r e l y d isappears from 
c i r c u l a t i o n , and the c o i n which i s o v e r r a t e d 
a lone remains c u r r e n t . 

N i c o l e Oresme, 1361* 
(quoted i n L a u g h l i n 1916, p. 420) 

Oresme's c l a i m — t h a t bad money d r i v e s out good money 

(or tha t money overva lued a t the mint d r i v e s out underva lued 

money)—is one of the o l d e s t and most c i t e d i n economics. R e f e r 

ences to i t date back a t l e a s t as f a r as Ar i s tophanes and have 

been made around the w o r l d , i n such d i ve rse c o u n t r i e s as C h i l e , 

Eng land , F rance , Japan , and the Un i ted S t a t e s . (See L a u g h l i n 

1 9 l 6 , pp. 423 -27 . ) C r e d i t f o r t h i s h y p o t h e s i s , though, i s u s u a l l y 

g i ven to Eng land ' s l 6 t h century master o f the min t , Thomas Gresh -

am, who i n a l e t t e r to Queen E l i z a b e t h noted tha t h e a v i e r meta l 

c o i n s were be ing expor ted w h i l e l i g h t e r ones c i r c u l a t e d . 

Most economists r e f e r to t h i s c l a i m as a l aw . John 

Kenneth G a l b r a i t h says that Gresham's law may be the on ly law 

u n i v e r s a l l y accepted among economists because i t has no s e r i o u s 

excep t ions i n the data ( G a l b r a i t h 1975, p« 10 ) . Moreover . G a l 

b r a i t h seems to be i n good company; f avo rab le re fe rences to G r e s h 

am's law appear , f o r example, i n works by J . Laurence L a u g h l i n 

(1886, 1916), I r v i n g F i s h e r (1915) , W. S tan ley Jevons (1918) , and 

M i l t o n Friedman and Anna Schwartz (1971) and i n v i r t u a l l y every 

modern money and banking tex tbook . (See, f o r i n s t a n c e , F u s f e l d 

1976, Lucke t t 1980, and Prager 1982.) 
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Desp i te i t s seemingly u n i v e r s a l accep tance , the c l a i m 

t h a t , when market and l e g a l p r i c e s o f money d i f f e r , the bad money 

d r i ves out the good does not warrant i t s s t a t us as a law. The 

c l a i m has no c o n v i n c i n g exp lana t i ons and many over looked excep

t i o n s . E x i s t i n g exp lana t i ons are unconv inc ing because they t y p i 

c a l l y imply p o t e n t i a l l y unbounded p r o f i t s f o r t r a d e r s . E i t h e r 

these p r o f i t s are generated by a h y p o t h e t i c a l co inage p o l i c y 

imp l y i ng such l a rge l o s s e s f o r a mint tha t i t would very q u i c k l y 

go out of b u s i n e s s , o r e l s e they are generated by l e g a l tender 

laws imp ly ing l a r g e l o s s e s f o r the p u b l i c which cou ld e a s i l y — a n d 

even l e g a l l y — b e avo ided . Ees ides t h a t , con t ra r y t o G a l b r a i t h ' s 

a s s e r t i o n , a c l o s e examinat ion o f on ly a sma l l pa r t o f monetary 

h i s t o r y revea ls many exper iences tha t do not cor respond to the 

c l a i m . They i nc l ude s e v e r a l pe r iods i n 19th century U .S . h i s t o r y 

and a s t r i k i n g p e r i o d i n 17th century England when both bad and 

good money c i r c u l a t e d . 

We propose an a l t e r n a t i v e hypothes is o f what happens 

when l e g a l p r i c e s o f money dev i a te from market p r i c e s . The i m p l i 

c a t i o n s o f l e g a l tender laws and the cos t s o f u s i n g a medium o f 

exchange a t a nonpar p r i c e support two c l a ims about what happens 

i n such a s i t u a t i o n : 

• The money overva lued a t the mint becomes the u n i t o f 
accoun t ; tha t i s , i t c i r c u l a t e s a t i t s par v a l u e . 

• Smal l -denomina t ion money (money l e s s than one d o l l a r ) 
undervalued at the mint tends t o d isappear from c i r c u 
l a t i o n w h i l e la rge-denomina t ion undervalued money 
u s u a l l y c i r c u l a t e s a t a premium. 
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Examining a v a r i e t y o f h i s t o r i c a l 

p r i c e s were d i f f e r e n t , we f i n d our 

b e t t e r than Gresham's . 

ep isodes when market and l e g a l 

" l aw" can e x p l a i n h i s t o r y much 
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Gresham's Law—Flawed i n Theory and P r a c t i c e 

The c l a i m tha t money overva lued at the mint d r i v e s out 

money undervalued a t the mint has o f ten been used t o e x p l a i n 

problems tha t have a r i s e n w i t h systems o f m u l t i p l e c u r r e n c i e s . 

Most o f ten i t has been used t o e x p l a i n why b i m e t a l l i s m gave way t o 

monometal l ism. Gresham's law a l s o has been a p p l i e d when l i g h t 

weight co i ns rep laced heav ie r ones and when paper money r e p l a c e d 

commodity money. 

Problems a r i s e w i th m u l t i p l e cur rency systems because 

e v e n t u a l l y the l e g a l or stamped p r i c e o f one money r e l a t i v e to 

another v a r i e s from the market ra te o f exchange. S ince on l y one 

p r i c e can p r e v a i l i n e q u i l i b r i u m , something has t o g i v e , and 

acco rd ing to Gresham's law, what g i ves i s the undervalued (good) 

money; i t d i sappears from c i r c u l a t i o n . The good money d i s a p p e a r s , 

the c l a i m i s , because s e l l i n g i t f o r i t s i n t r i n s i c va lue i s more 

p r o f i t a b l e than u s i n g i t as a medium o f exchange. I t i s t h e r e f o r e 

hoarded fo r t ha t purpose , and the bad money becomes the medium o f 

exchange and the u n i t o f account . 

The ques t ionab le fo rce tha t i s sa id to d r i ve Gresham's 

law i s the l u r e of p o t e n t i a l l y unbounded p r o f i t s f o r cu r rency 

t r a d e r s . These p r o f i t o p p o r t u n i t i e s are supposed to a r i s e e i t h e r 

from a very generous mint p o l i c y o r from a very na ive and l a w -

a b i d i n g p u b l i c . We argue tha t i t i s u n l i k e l y t ha t e i t h e r a mint 

p o l i c y or the p u b l i c can p r o p e r l y be c h a r a c t e r i z e d i n t h i s way. 

Moreover, examining on ly a sampl ing o f h i s t o r y , we f i n d tha t 

numerous cur rency systems have emerged tha t c o n t r a d i c t the c l a i m 

tha t bad money d r i v e s out good. 
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T h e o r e t i c a l Flaws 

I f a mint i s t o operate so tha t t r a d e r s are induced t o 

c u l l the good money, i t must be w i l l i n g t o exchange on demand one 

money fo r the o ther a t the l e g a l p r i c e . We l a b e l t h i s a l i b e r a l  

co inage p o l i c y . D a n i e l F u s f e l d (1976, p. 259) a s s e r t s t ha t such a 

p o l i c y caused go ld t o be d r i v e n out of c i r c u l a t i o n a f t e r the 

passage of the U .S . co inage ac t o f 1792: 

The reason fo r the d isappearance o f go ld 
was tha t s i l v e r cou ld be brought t o the mint 
and exchanged fo r go ld a t the r a t i o o f one 
ounce o f go ld f o r 15 ounces o f s i l v e r . The 
go ld c o u l d then be exchanged on wor ld markets 
f o r 15 1/2 ounces o f s i l v e r . A p r o f i t o f 
o n e - h a l f ounce o f s i l v e r cou ld be made on 
each set o f t r a n s a c t i o n s . As long as t h i s 
d i f f e r e n t i a l was g rea te r than the c o s t s o f 
the t r a n s a c t i o n s p l us sh ipp ing c o s t s , s i l v e r 
would be imported i n t o the Un i ted S t a t e s , 
exchanged f o r go ld a t the Treasury and the 
g o l d expor ted f o r sa le abroad. The r e s u l t 
was tha t the c o u n t r y ' s go ld reserve d i s a p 
peared and was rep laced by s i l v e r . I t was an 
i l l u s t r a t i o n o f Gresham's law tha t the cheap
e r metal c i r c u l a t e s and the more expensive 
one d i s a p p e a r s , or "bad money d r i v e s out 
g o o d . " 

That mints r e a l l y operated as F u s f e l d c la ims the U . S . 

mint d i d i s d o u b t f u l f o r two reasons . One i s tha t we can e a s i l y 

cons t ruc t models i n which a l i b e r a l mint p o l i c y i s not f e a s i b l e . 

Our Appendix demonstrates t h i s ; i t c o n t a i n s a s imp le v e r s i o n o f an 

ove r l app ing genera t ions model , one w i t h two commodity monies, i n 

which no e q u i l i b r i u m e x i s t s i f the mint i s w i l l i n g t o exchange the 

good and bad money a t a nonmarket r a t i o on demand. A l though t h i s 

r e s u l t h inges on our f i x e d - r e t u r n p roduc t ion f u n c t i o n , i t suggests 

t h a t , i f there i s a l a r g e enough ou ts tand ing stock of both com-
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modity monies a v a i l a b l e when the mint o f f e r s a ba rga in p r i c e f o r 

one o f the monies, then the mint w i l l q u i c k l y run out o f r e 

s o u r c e s . In such a s i t u a t i o n , assuming a bounded budget , the mint 

then w i l l e i t h e r revoke i t s p o l i c y o r go out o f bus iness -

The o the r reason to doubt t ha t mints operated under a 

l i b e r a l mint p o l i c y i s tha t we know o f no mints tha t d i d . Con

s i d e r , f o r example, S e c t i o n 14 o f the U.S. co inage act o f 1792 

(Laugh l i n 1886, pp. 227-28) : 

As soon as the s a i d b u l l i o n s h a l l have been 
c o i n e d , the person o r persons by whom the 
same s h a l l have been d e l i v e r e d , s h a l l , upon 
demand, r e c e i v e i n l i e u the reo f c o i n s o f the 
same (emphasis added) spec ies o f b u l l i o n 
which s h a l l have been so d e l i v e r e d , weight 
f o r we igh t , of the pure go ld o r pure s i l v e r 
t h e r e i n c o n t a i n e d . . . . 

Thus, con t ra ry to F u s f e l d ' s a s s e r t i o n , at l e a s t w h i l e t h i s ac t was 

b i n d i n g , the U .S . mint d i d not exchange go ld f o r s i l v e r on demand 

a t the p r i c e o f 1 ounce o f go ld f o r 15 ounces o f s i l v e r . P r i v a t e 

i n d i v i d u a l s b r i n g i n g s i l v e r b u l l i o n t o the mint c o u l d on ly expect 

s i l v e r co ins i n r e t u r n ; l i k e w i s e , those b r i n g i n g go ld b u l l i o n 

cou ld on ly get go ld c o i n s . Fur thermore, we have been unable to 

f i n d records o f any mint tha t even t r i e d to operate under a l i b e r 

a l coinage p o l i c y . Of c o u r s e , a few such mints may have e x i s t e d , 

but even i f they d i d , tha t would not be enough to j u s t i f y the 

innumerable re fe rences t o Gresham's law. 

Some advocates o f Gresham's law recogn ize tha t mints d i d 

not p rov ide an oppor tun i t y f o r p o t e n t i a l l y unbounded p r o f i t s i n 

cur rency t r a d i n g . They c l a i m , however, tha t l e g a l tender laws 

d i d . In t h i s c l a i m , t o o , cu r rency t r a d e r s are supposedly o f f e r e d 
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the p o s s i b i l i t y o f l a r g e p r o f i t s , but now i t i s by t r a d i n g w i th a 

g e n e r a l p u b l i c who are accep t i ng a l l cu r rency at l e g a l p r i c e s . 

Laugh l i n (1916, p. 4 3 l ) desc r i bes the view tha t p r o f i t s can be 

ob ta ined i n t h i s way: 

Supposing the k i nds o f money i n ques t ion to 
have a r a t i o to each o ther i n the market 
d i f f e r e n t than they have i n the l e g a l r a t i o , 
then i t w i l l be seen a t once tha t the cheaper 
w i l l not d r i v e out the dearer un less they are 
e q u a l l y a l e g a l tender f o r common u s e s . The 
oppo r tun i t y to earn the p r o f i t ob ta ined by 
changing one f o r the o ther depends on t h e i r 
be ing e q u a l l y accep tab le a t some p laces o f 
r e c e i p t s . . . . 

The l e g a l tender exp lana t i on f o r Gresham's law, however, 

i s j u s t as s u s p i c i o u s as the one based on a l i b e r a l co inage p o l 

i c y . The p u b l i c can e a s i l y — e v e n l e g a l l y — a v o i d l e g a l tender laws 

so that no p r o f i t a b l e o p p o r t u n i t i e s a r i s e f o r cur rency t r a d e r s . 

L e g a l tender laws say the p u b l i c must accept i n payment f o r a l l 

t r a n s a c t i o n s (deb ts , t a x e s , and purchases o f goods and s e r v i c e s ) 

p a r t i c u l a r monies a t t h e i r l e g a l (par) p r i c e . No p r o v i s i o n i n 

such l aws , though, prevents the p u b l i c from i m p l i c i t l y quo t ing 

p r i c e s i n the l e g a l l y overva lued (bad) money. I f p r i c e s were 

quoted i n the bad money, merchants and c r e d i t o r s would be more 

than w i l l i n g to accept the good money a t pa r . They would be 

w i l l i n g , i n f a c t , to pay a premium to those consumers and debtors 

who used the good money. These i n f o rma l arrangements would not be 

i n v i o l a t i o n o f the l e g a l tender l a w s . And they would l eave 

l i t t l e , i f any, p r o f i t a b l e o p p o r t u n i t i e s f o r cur rency t r a d e r s and 

thus no reason fo r good money to d isappear from c i r c u l a t i o n . 
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P r a c t i c a l Flaws 

That there are no c o n v i n c i n g exp lana t i ons f o r Gresham's 

law does not n e c e s s a r i l y mean the c l a i m tha t bad money d r i v e s out 

good i s wrong. We may s imply be unable to e x p l a i n the obv ious . 

N e v e r t h e l e s s , on c l o s e r examina t ion , what some have a s s e r t e d to be 

obv ious turns out to be obscure . Examining on ly the 19th century 

U .S . exper ience and one 17th cen tu ry E n g l i s h exper ience w i t h 

b i m e t a l l i s m , we d i s c o v e r many pe r iods t h a t do not f i t the c l a i m — 

enough except ions to c h a l l e n g e what has been c a l l e d an u n c h a l 

lenged law o f economics. 

1792-l853—Two U .S . E x c e p t i o n s . The p e r i o d between 1792 

and 1853 con ta ins two s e r i o u s excep t i ons t o Gresham's law. One i s 

the U .S . exper ience w i th the Spanish m i l l e d d o l l a r . T h i s was a 

heav ie r c o i n than the U.S. s i l v e r d o l l a r (which made i t under 

v a l u e d , or good, i n r e l a t i o n to the U . S . d o l l a r ) and was l e g a l 

t ende r , ye t i t was not d r i ven out o f c i r c u l a t i o n . - ^ The Span ish 

d o l l a r was popu lar i n the U .S . c o l o n i a l pe r i od and remained c u r 

rent at l e a s t u n t i l the dramat ic i n c r e a s e i n wor ld go ld p roduc t i on 

i n the l a t e 1840s . L a u g h l i n (1886, p. 5k) es t imates tha t the re 

were over 5 m i l l i o n Spanish d o l l a r s and p a r t s o f d o l l a r s i n 1830, 

22 percent o f the va lue o f a l l co i ns c i r c u l a t i n g i n the Un i ted 

S t a t e s . From 1792 to l 8 l l , Taxay (1966, p. 23 l ) r e p o r t s , the 

Span ish d o l l a r c i r c u l a t e d a t a premium over the U .S . d o l l a r , a 

premium rang ing from o n e - f o u r t h o f 1 percen t t o 1 pe r cen t . And i t 

con t inued to c i r c u l a t e a t a premium i n l a t e r y e a r s , acco rd ing to 

W i l l i a m H. Crawford , s e c r e t a r y o f the t r e a s u r y i n 1819 (Laugh l i n 

1886, p. 53 , f n . l ) . In t h i s i n s t a n c e , the bad money ( U . S . s i l v e r 
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c o i n s ) f a i l e d to d r i v e out the good (Spanish d o l l a r s ) . Ins tead o f 

be ing exported or hoarded, t h i s good money c i r c u l a t e d at a p r e 

mium. 

The o ther excep t ion to Gresham's law dur ing t h i s p e r i o d 

i n v o l v e s j u s t monies co ined by the U .S . min t . These were go ld and 

s i l v e r c o i n s , and t h e i r changing r e l a t i v e s t a t us (as good and bad 

money) i n these yea rs p rov ides a t e s t o f Gresham's law. 

For i t s f i r s t 42 y e a r s , the U . S . mint overva lued s i l 

v e r . On A p r i l 2 , 1792, Congress passed a co inage ac t e s t a b l i s h i n g 

a n a t i o n a l mint and a u t h o r i z i n g the issuance o f go ld and s i l v e r 

c o i n s . The go ld was t o be i ssued i n the l a r g e r denominat ions, the 

l a r g e s t be ing the t e n - d o l l a r c o i n , the e a g l e , and the sma l l es t 

be ing a quar te r e a g l e . The s i l v e r was t o be i ssued i n the sma l l e r 

denominat ions: the h a l f disme (which i s comparable to our n i c k 

e l ) , the disme (comparable to our d ime) , the q u a r t e r , the h a l f -

d o l l a r and the d o l l a r . The ac t a l lowed i n d i v i d u a l s to b r i n g 

u n l i m i t e d amounts o f go ld and s i l v e r b u l l i o n t o the mint and have 

i t co ined wi thout a cha rge ; i f they demanded immediate exchange, a 

charge of o n e - h a l f o f 1 percent would be l e v i e d . The ac t a l s o 

e s t a b l i s h e d a 1 5 - t o - l l e g a l r a t i o between s i l v e r and go ld c o i n s , 

the market p r i c e i n 1792. Soon a f t e r the passage o f the a c t , the 

market p r i c e f o r go ld r o s e , and i t remained h igher than the l e g a l 

p r i c e u n t i l June 24, 1834, when the second major co inage ac t 

r a i s e d the l e g a l p r i c e to l 6 - t o - l . Between mid-1792 and m i d - l 8 3 4 , 

t h e r e f o r e , go ld was the undervalued (good) money and s i l v e r was 

the overva lued (bad) money. 
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A f t e r mid-1834 and u n t i l the e a r l y 1850s, when Congress 

reduced the s i l v e r content o f a l l smal l -denominat ion c o i n s , the 

s ta tus o f go ld and s i l v e r cur rency was r e v e r s e d . The l e g a l r a t i o 

o f l 6 - t o - l was h igher than the market p r i c e f o r go ld and remained 

tha t way the r e s t o f the c e n t u r y . Thus, go ld became the money 

overva lued at the mint and s i l v e r became the underva lued . 

Gresham's law would p r e d i c t from these f a c t s t ha t the 

on l y cu r ren t coinage would be s i l v e r before 1834 and go ld t h e r e 

a f t e r . But the Gresham's law p r e d i c t i o n would be wrong. 

Between 1793 and 1846,—^ t h e U .S . mint co ined a subs tan 

t i a l amount o f undervalued b u l l i o n . Moreover, there i s a c l o s e 

p o s i t i v e c o r r e l a t i o n between the m in t i ng o f go ld and the m in t i ng 

o f s i l v e r co i ns over the 53-year p e r i o d . Table 1 presents the 

d o l l a r va lues o f go ld and s i l v e r c o i n s minted dur ing our two sub-

p e r i o d s . When go ld was undervalued at the mint (1793-1833) , a 

h e f t y 25 percent o f the coinage was g o l d ; when s i l v e r was under

va lued at the mint (1834-46), nea r l y h a l f — a f u l l 45 p e r c e n t — o f 

the coinage was s i l v e r . Now c o n s i d e r the graph o f the va lues o f 

the annual U.S. co inage o f go ld and s i l v e r from 1795 to 1846. 

(Data fo r the i n d i v i d u a l yea rs 1793 and 1791* are not a v a i l a b l e . 

See Table 3«) No t i ce how c l o s e l y these two s e r i e s move. Except 

f o r the years from 1822 t o 1833, when very few go ld c o i n s were 

produced, the s e r i e s are almost c o i n c i d e n t ; the s imp le c o r r e l a t i o n 

c o e f f i c i e n t between the va lues o f go ld and s i l v e r co inage over the 

e n t i r e pe r i od i s . 76 . I f there was p r o f i t to be made c o i n i n g 

s i l v e r and me l t i ng go ld c o i n s be fo re 1834 and c o i n i n g go ld and 

me l t i ng s i l v e r co i ns t h e r e a f t e r , the o p p o r t u n i t i e s do not appear 

t o be r e f l e c t e d i n U . S . co inage s t a t i s t i c s . 
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Proponents o f Gresham's law might ob jec t t ha t the c o i n 

age numbers are on ly p a r t o f the argument. They might argue tha t 

co ins go to the market which va lues them most h i g h l y . T h e r e f o r e , 

underva lued co ins are sent to o the r c o u n t r i e s , where they are 

va lued by we igh t , and overva lued c o i n s remain a t home, where they 

are valued by t a l e . Y e t , t h i s pa r t o f the argument f o r Gresham's 

law i s not supported by the da ta e i t h e r . In the Un i ted S t a t e s ' 

undervalued go ld p e r i o d , the percentage o f the go ld tha t was 

expor ted was l a r g e r than the percentage o f the s i l v e r . However, 

the d o l l a r va lues o f the expor ts o f the two types o f c o i n s were 

the same. (See Tab le 2 . ) Fur thermore, tha t a l a r g e r percentage 

o f the minted go ld was expor ted dur ing t h i s p e r i o d i s not s u r p r i s 

i n g ; on ly go ld was minted i n l a r g e denominat ion, making go ld c o i n s 

much more convenient f o r l a r g e - s c a l e t r a n s a c t i o n s , l i k e e x p o r t s , 

than s i l v e r c o i n s , which were no b i g g e r than h a l f - d o l l a r s 

Two La te r 19th Century U .S . E x c e p t i o n s . Con t i nu ing on 

i n U .S . h i s t o r y , we f i n d two more except ions to Gresham's l aw , 

most no tab l y , exper iences dur ing the e a r l y par t o f the greenback 

era (1862-79) and the t ime j u s t a f t e r the B l a n d - A l l i s o n Act o f 

1878. 

Greenbacks were l e g a l tender notes i ssued by Congress t o 

he lp f i nance the C i v i l War. To be c o n s i s t e n t w i t h Gresham's l a w , 

they should have d r i ven both go ld and s i l v e r out o f c i r c u l a t i o n , 

f o r greenbacks were the bad money o f t h e i r day. Ey the ac t o f 

February 25 , 1862, Congress was au tho r i zed to i s sue $150 m i l l i o n 

worth o f greenbacks. The two subsequent a c t s o f J u l y 1 1 , 1862, 

and March 3 , 1863, a u t h o r i z e d an a d d i t i o n a l $300 m i l l i o n . Due t o 
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s p e c u l a t i o n on the outcome o f the war and resumpt ion , the g o l d 

p r i c e o f these notes f e l l from t h e i r par va lue when f i r s t i ssued 

to 91 cents on the d o l l a r by June 2 7 , 1862, and to 84 cents by 

J u l y 22 , 1862. S i x months l a t e r i t had f a l l e n to 68 c e n t s , and by 

J u l y 22 , 186U, i t had f a l l e n below 40 c e n t s ^ Over most o f the 

e a r l y C i v i l War y e a r s , t h e r e f o r e , greenbacks were the overva lued 

money ( i n t h i s i n s t a n c e , overva lued by the U .S . T reasu ry , wh ich 

was accep t i ng a l l l e g a l tender money a t par) and spec ie the under 

va l ued . 

I t i s g e n e r a l l y w e l l known t h a t , w i t h i n a few months o f 

the i n t r o d u c t i o n o f g reenbacks , severe shor tages o f s m a l l -

denominat ion s i l v e r deve loped. Acco rd ing to L a u g h l i n (1886, p. 

8 7 ) , newspapers were r e p o r t i n g the problem o f sma l l co i ns d i s a p 

pea r i ng as e a r l y as J u l y 2 , 1862. And the se r i ousness of the 

problem i s revea led by the c o n g r e s s i o n a l act o f J u l y 17, 1862, 

which au tho r i zed postage and o the r U . S . stamps to serve as s m a l l -

denominat ion l e g a l tender cu r rency . 

What i s l e s s w e l l known i s whether or not greenbacks 

drove out l a rge r -denomina t i on go ld c o i n s . Some tex tbooks c l a i m 

they d id (Leavens 1939, p- 23 , and Prager 1982, p. 32 , f o r exam

p l e ) , but Bernard Moses, w r i t i n g i n 1892, makes c l e a r tha t i n the 

West, desp i t e the presence o f g reenbacks , go ld remained the u n i t 

o f account and a medium o f exchange. He says tha t a c o n t r i b u t o r 

t o the San F r a n c i s c o D a i l y Hera ld wrote tha t greenbacks were a l s o 

cu r ren t t h e r e , but a t a d i scoun t (Moses 1892, p. 1 8 ) . 
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A w r i t e r i n t h i s j o u r n a l , February l 6 , 1863, 
found very l i t t l e d i f f i c u l t y a r i s i n g from the 
use o f l e g a l tender n o t e s ; f o r they had a 
market v a l u e , and most people were ready to 
r ece i ve them at t ha t v a l u e . 

Out East i t appears tha t the money system was r e v e r s e d . There , 

acco rd ing t o Moses (1892, p. 1 5 ) , greenbacks were accepted as the 

u n i t o f account and go ld c i r c u l a t e d a t a premium. 

Gold was the fancy s tock i n the Eas te rn 
S t a t e s . I t was not t r ue tha t l e g a l tender 
notes were below p a r , as compared w i th l a b o r 
and commodi t ies. The f a c t was tha t go ld and 
s i l v e r were above pa r . 

The greenback e ra i s t h e r e f o r e another excep t ion to the r u l e tha t 

bad money d r i v e s out good. 

The l a s t 19th cen tu ry U . S . example we p resen t tha t 

c o n t r a d i c t s Gresham's law i s the c o e x i s t e n c e o f the t r ade and 

Bland d o l l a r s i n the e a r l y l 8 8 0 s . Both o f these were U . S . s i l v e r 

d o l l a r s , but the l i g h t e r - w e i g h t Bland d o l l a r f a i l e d to d r i v e out 

the heav ie r -we igh t t rade d o l l a r . 

The t rade d o l l a r was au tho r i zed by the U . S . co inage ac t 

o f 1873 f o r a very s p e c i f i c purpose: t o i nc rease t rade w i t h 

C h i n a , a na t i on tha t p a r t i c u l a r l y favored s i l v e r . The ac t au tho

r i z e d the min t ing o f d o l l a r s c o n t a i n i n g 420 grams o f s i l v e r , more 

than any o ther s i l v e r c o i n i n e x i s t e n c e , and by 1878 c l o s e to 36 

m i l l i o n had been min ted . Eecause Congress had on ly in tended the 

t rade d o l l a r f o r expo r t , i t revoked the t rade d o l l a r ' s l e g a l 

tender s ta tus i n I876. N e v e r t h e l e s s , i n 1877 many o f these d o l 

l a r s were c i r c u l a t i n g i n the Un i ted S t a t e s . 
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In 1878, under the B l a n d - A l l i s o n A c t , Congress au tho 

r i z e d the m in t ing o f another s i l v e r d o l l a r , the s o - c a l l e d B land  

d o l l a r . (Congress had suspended the m in t i ng o f a l l s i l v e r d o l l a r s 

except the t rade d o l l a r i n 1873.) The new d o l l a r was to con ta in 

l e s s s i l v e r than the t rade d o l l a r (on ly 1*12 1/2 grams) , but i t was 

g iven l e g a l tender s t a t u s . The mint was a l lowed to i s sue from 2 

m i l l i o n to 4 m i l l i o n such d o l l a r s per month; w i t h i n two y e a r s , 

a lmost 50 m i l l i o n had been c o i n e d . 

By 1880, t h e r e f o r e , the Un i ted S ta tes had two s i l v e r 

d o l l a r s o f d i f f e r e n t we igh t . I f Gresham's law had been o p e r a t i v e , 

the t rade d o l l a r should have d i sappea red . In f a c t , both c o i n s 

c i r c u l a t e d (Laugh l i n 1886, p. 208) . The Bland d o l l a r was cu r ren t 

a t p a r ; the t rade d o l l a r apparen t l y c i r c u l a t e d at i t s go ld p r i c e , 

which v a r i e d around 93 c e n t s . Cont rary to Gresham's law, the 

l i g h t e r - w e i g h t Bland d o l l a r not on l y f a i l e d to d r i v e out the 

heav ie r -we igh t t rade d o l l a r ; i t a l s o managed t o c i r c u l a t e a t a 

h ighe r p r i c e than the heav ie r -we igh t d o l l a r . 

One I r r e s i s t a b l e E n g l i s h E x c e p t i o n . F i n d i n g excep t ions 

t o Gresham's law i n 19th cen tu ry U .S . h i s t o r y has not been very 

ha rd . A l though we suspect many more except ions cou ld be found i n 

o ther pe r i ods as w e l l as i n o ther c o u n t r i e s , we d id not i n v e s t i 

gate a l l the p o s s i b i l i t i e s . The examples we have desc r ibed are 

enough to make our p o i n t : Bad money does not n e c e s s a r i l y d r i v e 

out good money. We d i d , however, come across one o ther excep t i on 

tha t deserves ment ion ing because i t i s such an obv ious c o n t r a d i c 

t i o n to the p r e v i o u s l y uncha l lenged law. Th is excep t ion occur red 

i n 17th century England when the E n g l i s h mint began p r o d u c i n g , 
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a long w i th the s i l v e r s h i l l i n g , a new go ld c o i n . (See Jenk inson 

1805, Kenyon 1884, and B r e c k i n r i d g e 1903.) Known as the g u i n e a , 

the new c o i n q u i c k l y became the undervalued cur rency a t the mint 

but c i r c u l a t e d a t a premium. 

The gu inea was f i r s t i s sued i n 1663 a t the l e g a l p r i c e 

o f 20 s h i l l i n g s , ye t i t never c i r c u l a t e d a t t ha t p r i c e . The 

s i g n i f i c a n c e o f a l e g a l p r i c e i n 17th century England was s i m i l a r 

t o what i t was to become i n 19th cen tu ry Amer ica . The g u i n e a , 

a l though not i n s c r i b e d w i th any s h i l l i n g denominat ion, was l e g a l 

tender f o r a l l payments, i n c l u d i n g t a x e s , at 20 s h i l l i n g s . In 

1663, t h i s l e g a l p r i c e was w e l l below the g u i n e a ' s market p r i c e ; 

tha t i s , the guinea was undervalued a t the E n g l i s h min t , and the 

s h i l l i n g was ove rva lued . Gresham's law, however, apparent ly d i d 

not ope ra te . Cons ider the account o f Char les Jenk inson (1805, p. 

7 8 ) , the f i r s t E a r l o f L i v e r p o o l , on the p r i c e at which the gu inea 

c i r c u l a t e d : 

A Gu inea . . .was ordered i n the Mint Indenture 
t o pass f o r 20s_.; but i t immediately became 
cu r ren t at a h ighe r r a t e , by gene ra l consen t , 
wi thout any a u t h o r i t y from Government. Mr . 
Locke , and o ther w r i t e r s , who l i v e d du r i ng 
these t imes , a s s e r t s , tha t dur ing the r e i g n s 
o f Char les I I . and James I I . the Guinea 
passed a t from 21s . to 22_s.; and Mr. Locke 
f u r t h e r a d d s . . . t h a t the Gold Coins v a r i e d i n 
t h e i r va lue "acco rd ing t o the cu r ren t r a t e ; " 
tha t i s , acco rd ing to the r e l a t i v e va lue o f 
Gold to S i l v e r at the market. The sub jec t s 
o f t h i s country pa id no a t t e n t i o n on t h i s 
occas ion to the ra te set upon these Coins i n 
the Mint Indenture . 

For many y e a r s , the premium was no more than two s h i l l i n g s , but by 

1690 the gu inea was t r a d i n g f o r 30 s h i l l i n g s , tha t i s , w i th a 10 
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s h i l l i n g p rem ium. P a r t o f t h e r e a s o n f o r t h e p remium was t h a t t h e 

p u b l i c commonly c l i p p e d t h e hammered s i l v e r c o i n s . T h i s l e d t o 

t h e r e c o i n a g e a c t o f 1 6 9 2 , w h i c h c a l l e d i n a l l s h i l l i n g s t o b e 

r e m i n t e d and m i l l e d ( g r o o v e d on t h e i r edges ) so t h a t t h e y c o u l d 

no t b e p r o f i t a b l y c l i p p e d . The premium on t h e g u i n e a f e l l f r o m 10 

t o 1.5 a f t e r t h i s r e c o i n a g e o f t h e s h i l l i n g . The p r i c e o f 2 1 . 5 

s h i l l i n g s was t h e n made t h e new l e g a l p r i c e , w h i c h r e m a i n e d above 

marke t r a t e s t h e r e a f t e r . — ^ 

Beyond G r e s h a m ' s Law 

We have a r g u e d t h a t t h e r e a r e no c o n v i n c i n g e x p l a n a t i o n s 

f o r t h e c l a i m t h a t bad money d r i v e s ou t g o o d . We have a l s o c i t e d 

h i s t o r i c a l examp les t o show t h a t t h e r e a r e numerous e x c e p t i o n s t o 

t h e c l a i m . N e v e r t h e l e s s , we do no t mean t o i m p l y t h a t bad money 

n e v e r d r i v e s ou t good money. We do mean t o p o i n t o u t , t h o u g h , 

t h a t when i t does and how i t does s t i l l r e q u i r e e x p l a n a t i o n . — ' ' 

What can c o n f i d e n t l y be e x p e c t e d t o happen when two mon ies e x i s t 

and t h e i r marke t and l e g a l p r i c e s d i f f e r ? We now o f f e r a h y p o t h 

e s i s t h a t does no t r e l y on p o t e n t i a l l y unbounded p r o f i t s and t h a t 

c o n f r o n t s h i s t o r i c a l e x p e r i e n c e much b e t t e r t h a n G r e s h a m ' s l a w . 
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F i n d i n g the P h i l o s o p h e r ' s Stone 

In a rgu ing aga ins t the co inage ac t o f 1853 t o reduce the 

weight o f U.S. smal l -denomina t ion s i l v e r c o i n s , Andrew Johnson 

(quoted i n Laugh l i n 1886, p. 85 and i t s f n . 2) a n t i c i p a t e d a 

M o d i g l i a n i - M i l l e r k i n d o f i r r e l e v a n c e theorem. 

Congress can not r e g u l a t e the va lue o f the 
c o i n . . . . I f we c a n , t h e n . . . I ask the House and 
the country i f the p h i l o s o p h e r ' s stone has 
not been d i s c o v e r e d ? . . . T h e commercia l wor ld 
w i l l take the c o i n s f o r what they are i n t r i n 
s i c a l l y wor th , and not f o r what the l e g a l 
stamp represen ts them t o be wor th . 

. . . S o f a r as c o i n i s concerned , the changing 
o f our s tandard o f go ld and s i l v e r has no 
more e f f e c t upon the go ld and s i l v e r co inage 
o f the Un i ted S ta tes than a change i n the 
s tandard o f weights and measures would have 
upon the p r i c e o f our co t ton o r wheat. 

Johnson 's v e r s i o n o f the M o d i g l i a n i - M i l l e r theorem i s t ha t mint 

p r i c e s are i r r e l e v a n t t o what becomes the u n i t o f account and the 

ra te at which two c u r r e n c i e s exchange; the market can e a s i l y p r i c e 

c o i n s by t h e i r weight i n s t e a d o f by t h e i r face v a l u e . (An i r r e l e 

vance theorem o f t h i s k i n d i s proved i n the Append ix . ) 

Johnson 's argument e v i d e n t l y d i d not conv ince many i n 

Congress because the ac t was passed and the s i l v e r content o f 

smal l -denominat ion co ins was reduced. Presumably to Johnson 's 

s u r p r i s e , the i n t e n t o f the law was r e a l i z e d . The new l i g h t e r -

weight co i ns had no t r o u b l e c i r c u l a t i n g at t h e i r par v a l u e . Whi le 

the o l d e r , heav ie r -we igh t c o i n s d isappeared from c i r c u l a t i o n , the 

newer co ins were qu i t e v i s i b l e . 
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Kence, j u s t as Gresham's law a s c r i b e s too much power t o 

government dec rees , Johnson 's i r r e l e v a n c e c l a i m a s c r i b e s too 

l i t t l e . This c o n c l u s i o n leads us t o ask some b a s i c q u e s t i o n s . 

Why does money undervalued a t the mint c i r c u l a t e s i d e - b y - s i d e w i t h 

overva lued money i n some economies but not i n o the rs? And what 

determines which money becomes the u n i t of account? Our answers 

t o these ques t ions depend on two p r o p e r t i e s o f an economy: 

• The e x i s t e n c e o f a l e g a l tender law. 

• The c o s t s o f u s i n g a cu r rency a t a nonpar p r i c e . 

We t h i n k the e x i s t e n c e o f a l e g a l tender law p l a y s a 

c r i t i c a l r o l e i n de termin ing wh ich money serves as the u n i t o f 

accoun t . Our reason ing i s the same as tha t we used e a r l i e r to 

e x p l a i n how these laws cou ld be l e g a l l y avo ided . Accord ing t o a 

f r i c t i o n l e s s gene ra l e q u i l i b r i u m theo ry , what serves as the u n i t 

o f account , or numera i re , i s i n d e t e r m i n a t e ; one good serves t h i s 

f u n c t i o n as w e l l as another . As we argued p r e v i o u s l y , though, i f 

bo th the undervalued and the ove rva lued cur rency must be accepted 

f o r a l l payments a t t h e i r par v a l u e s , agents w i l l set t h e i r p r i c e 

i n the overva lued cur rency and be more than w i l l i n g to accept the 

undervalued a t par . A l e g a l tender law can thus be viewed as 

p l a c i n g t r a n s a c t i o n s cos t s on underva lued money when i t i s used as 

the u n i t o f accoun t , thereby b r e a k i n g the indeterminacy imp l i ed by 

genera l e q u i l i b r i u m theory i n f avo r o f the overva lued money. 

Even though the e x i s t e n c e o f a l e g a l tender law might 

e x p l a i n which money becomes the u n i t o f accoun t , i t does not 

p r e d i c t when undervalued money c i r c u l a t e s a t a premium and when i t 
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does no t . We argue tha t whether o r not a cur rency c i r c u l a t e s a t a 

premium depends on the c o s t s i n c u r r e d i n pay ing such premiums. 

C l e a r l y , i f the c o s t s are z e r o , Andrew Johnson would have been 

r i g h t . However, the t r a n s a c t i o n s cos t s o f pay ing a premium may 

not be zero o r even c l o s e t o z e r o , e s p e c i a l l y f o r s m a l l -

denomination cu r rency . And when cos t s are n o n n e g l i g i b l e , the 

p u b l i c w i l l u s u a l l y be b e t t e r o f f bund l ing sma l l -denomina t ion 

c u r r e n c y , tha t i s , accumula t ing and us ing l a rge q u a n t i t i e s o f 

i t . As a r e s u l t , smal l -denominat ion c o i n s w i l l more o r l e s s 

d isappear from c i r c u l a t i o n . 

T h i s tendency f o r smal l -denomina t ion cur rency t o d i s 

appear stems from the f a c t tha t pay ing premiums on s m a l l -

denominat ion cur rency tends to be more c o s t l y than pay ing them on 

la rge-denomina t ion c u r r e n c y . There are two reasons f o r t h i s e x t r a 

c o s t . One i s s imply t ha t smal l -denominat ion cur rency tends t o be 

g rea te r i n number and to have a h igher v e l o c i t y than l a r g e r -

denominat ion cu r rency . 

The o ther reason i s the fac t tha t cur rency systems 

g e n e r a l l y do not i n c l u d e a continuum o f denominat ions: the re have 

r a r e l y been f r a c t i o n a l co i ns s m a l l e r than a penny. T h i s means 

tha t pay ing the f r a c t i o n a l pa r t o f any premium u s u a l l y i n v o l v e s 

some round ing. And tha t becomes e s p e c i a l l y c o s t l y on sma l l denom

i n a t i o n s . Consider a s i l v e r d o l l a r , f o r example, tha t i s worth 

104.2 cents in g o l d . The s i l v e r dime i s then worth 10.42 cents 

and the s i l v e r n i c k e l 5.21 c e n t s . Rounded up , the premium on the 

s i l v e r d o l l a r would be 5 c e n t s . The premium on a d o l l a r ' s worth 

o f dimes o r n i c k e l s (used i n i n d i v i d u a l t r a n s a c t i o n s ) , though, 
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would be even more: as much as 10 cen ts ( l cent on each dime) o r 

20 cen ts ( l cent on each n i c k e l ) . G e n e r a l l y , the sma l l e r the 

denominat ion, the more c o s t l y i t i s t o pay the f r a c t i o n a l p a r t o f 

a premium. 

Because o f t h i s a d d i t i o n a l c o s t , t r a d e r s are not l i k e l y 

to pay premiums on i n d i v i d u a l smal l -denomina t ion c o i n s . Thus, the 

p u b l i c i s not l i k e l y to use these c o i n s as a medium o f exchange 

and i s , r a t h e r , l i k e l y t o c o l l e c t them i n t o l a r g e q u a n t i t i e s which 

w i l l exchange a t a f u l l premium. That i s , i n d i v i d u a l u n i t s o f 

smal l -denominat ion cur rency w i l l tend to be bundled and taken out 

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

To summarize, our hypo thes is i s t h a t , when two types o f 

money are co ined and made l e g a l tender and t h e i r l e g a l and market 

p r i c e s d i f f e r , the f o l l o w i n g i s l i k e l y to happen: 

• The money tha t i s overva lued a t the mint emerges as 
the u n i t o f accoun t . 

• The money tha t i s underva lued a t the mint 

- c i r c u l a t e s at a premium i f i t i s l a rge -denomina t i on . 

- i s bundled i n t o l a r g e q u a n t i t i e s and used as a s t o r e 
o f va lue i f i t i s sma l l -denomina t i on . 

Con f ron t i ng H i s t o r y 

To t e s t our h y p o t h e s i s , we re tu rn to th ree o f the 19th 

century U.S. pe r iods we examined e a r l i e r , and once aga in h i s t o r y 

appears to support u s . In these p e r i o d s , cu r rency overva lued a t 

the mint (or the Treasury) tended to be the u n i t o f account . And 

when undervalued cur rency d i d not c i r c u l a t e , i t tended to be 

smal l -denominat ion c o i n s . 
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Bad Money Becomes the Un i t o f Account . Between 1792 and 

1833, when s i l v e r was overva lued and go ld was undervalued a t the 

U . S . m in t , s i l v e r seems to have been the u n i t o f account . E v i 

dence tha t c o n t r a c t s and p r i c e s were w r i t t e n i n s i l v e r appears i n 

c o n g r e s s i o n a l tes t imony and repo r t s t ha t preceded the U . S . co inage 

ac t o f 1834. In 1830, f o r example, Secre ta ry o f the Treasury 

Samuel D. Ingham argued a ga ins t debasing go ld and fo r a s i l v e r 

s tandard by p o i n t i n g out t ha t a l l c o n t r a c t s a t tha t t ime were 

be ing made i n terms o f s i l v e r (Laugh l i n 1886, p. 7 0 ) . S i m i l a r l y , 

i n 1833, a c o n g r e s s i o n a l committee a rgu ing f o r a s i n g l e s i l v e r 

s tandard (quoted i n L a u g h l i n 1886, p. 60 , f n . l ) c l a imed tha t 

S i l v e r i s the anc ien t cur rency o f the 
Un i ted S t a t e s , the meta l i n which the 
money u n i t i s e x h i b i t e d , the money 
g e n e r a l l y used i n f o r e i g n commerce, and 
tha t d e s c r i p t i o n o f the p rec ious metals i n 
the d i s t r i b u t i o n o f which we e x e r c i s e an 
ex tens i ve agency. The commit tee, upon due 
c o n s i d e r a t i o n o f a l l a t tendant 
c i r c u m s t a n c e s , are o f o p i n i o n tha t the 
s tandard o f va lue ought to be l e g a l l y and 
e x c l u s i v e l y , as i t i s p r a c t i c a l l y , 
r egu la ted i n s i l v e r . 

Soon a f t e r the co inage ac t o f 1834, when go ld was de

based and became the money overva lued a t the min t , go ld began t o 

rep lace s i l v e r as the u n i t o f account . As i s c l e a r i n the graph 

we looked at e a r l i e r , co inage o f go ld i nc reased d r a m a t i c a l l y the 

f i r s t three years o f the new a c t , sugges t ing debtors were t a k i n g 

advantage o f the cheaper money. Laugh l i n (1886, p. 65) es t ima tes 

t h a t a f t e r 1834 a debtor c o u l d pay o f f a $16,000 debt ( i m p l i c i t l y 

p r i c e d i n s i l v e r ) w i th newly minted go ld co ins which had a face 

va lue o f $16,000 but which would on ly cos t $15,700 i n s i l v e r . 
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Presumably, l ende rs and t r a d e r s soon r e a l i z e d the p o t e n t i a l l o s s 

i n con t i nu i ng to p r i c e t h e i r c o n t r a c t s (or t h e i r goods and s e r 

v i c e s ) i n s i l v e r , f o r by the l a t e l 8 4 0 s , go ld appears to have 

become the u n i t o f account . In 1850, Rep resen ta t i ve C. L. Dunham 

s a i d , "We have had but a s i n g l e s tandard f o r the l a s t th ree o r 

four y e a r s . That has been, and now i s , g o l d " ( Laugh l i n 1886, pp . 

79 -80 ) . And i n d i s c u s s i o n o f the 1853 co inage a c t , Rep resen ta t i ve 

Cha r l es Ske l t on s a i d , "Gold i s the on ly standard o f va lue by which 

a l l p roper ty i s now measured" (Laugh l i n 1886, p. 82 , f n . 2 ) . 

F i n a l l y , we come again t o the greenback e ra (1862-79) , 

which a l s o suppor ts our c l a i m tha t the overva lued cur rency becomes 

the s tandard . R e c a l l t ha t Moses (1892, p. 15) repo r t s tha t i n the 

East the greenback (the overva lued cur rency r e l a t i v e to s p e c i e ) 

c i r c u l a t e d at par . 

I t was not t rue tha t l e g a l tender notes 
were below p a r , as compared w i t h l a b o r and 
commodi t ies. The f a c t was that go ld and 
s i l v e r were above p a r . 

But r e c a l l t ha t Moses (1892, p. 18) a l s o repo r t s tha t i n 

C a l i f o r n i a go ld was the s tandard and greenbacks were cu r ren t a t a 

d i s c o u n t . Th i s does not c o n t r a d i c t our hypothes is tha t overva lued 

cur rency becomes the u n i t o f accoun t , because C a l i f o r n i a passed 

l e g i s l a t i o n i n A p r i l 1863 which e f f e c t i v e l y n u l l i f i e d the U . S . 

l e g a l tender law. That l e g i s l a t i o n permi t ted c o n t r a c t s to be 

s t a t e d i n a s p e c i f i c k i nd o f cu r rency . (What was known as the 

S p e c i f i c Cont rac t Act was upheld by the U.S. Supreme Court i n J u l y 

1864.) In e f f e c t , greenbacks were not l e g a l tender i n C a l i f o r n i a 

because they d i d not have to be accepted f o r payment at p a r . 
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Denomination Determines Good Money's F a t e . These t h ree 

pe r iods i n 19th century U.S. h i s t o r y thus support pa r t of our 

h y p o t h e s i s , t ha t l e g a l tender laws imply tha t the overva lued 

7/ 

cur rency becomes the u n i t o f account .— These pe r i ods a l s o p r o 

v i d e evidence t o support the o the r p a r t , tha t underva lued l a r g e -

denominat ion cur rency i s l i k e l y to c i r c u l a t e a t a premium w h i l e 

undervalued smal l -denomina t ion cur rency tends to be bundled and 

d isappear from c i r c u l a t i o n . 

Dur ing the s i l v e r s tandard p e r i o d (1792-1833), o f the 

undervalued c u r r e n c y , only the l a r g e denominat ions seem to have 

c i r c u l a t e d . At t ha t t ime , underva lued la rge-denomina t ion cur rency 

c o n s i s t e d o f go ld c o i n s and Spanish d o l l a r s tha t con ta ined more 

s i l v e r than the U .S . d o l l a r . As i s apparent i n Table 2 , most o f 

the go ld was expo r t ed , but as mentioned e a r l i e r , the Span ish 

d o l l a r c i r c u l a t e d f o r many yea rs a t a premium (Taxay 1966, p. 231 , 

and Laugh l i n 1886, p. 53 , f n . l ) . The sma l l change a v a i l a b l e 

dur ing t h i s pe r i od c o n s i s t e d o f U . S . s i l v e r co i ns and a subs tan 

t i a l amount o f Spanish c o i n s . The smal l -denomina t ion Span ish 

c o i n s con ta ined l e s s s i l v e r than the U . S . co i ns ( j u s t the oppos i te 

r e l a t i o n s h i p as between the Spanish and U.S. d o l l a r s ) , and as our 

hypo thes is p r e d i c t s , the underva lued smal l U . S . co i ns had t r o u b l e 

c i r c u l a t i n g . Robert P a t t e r s o n , d i r e c t o r o f the U .S . m in t , p r o 

v ides evidence o f t h i s i n h i s A p r i l 2 , 1807, l e t t e r t o P res i den t 

J e f f e r s o n (quoted i n Taxay 1966, p. 126) : 

Sma l l Span ish S i l v e r co i ns are ext remely 
p l e n t y , I b e l i e v e i n most o f the 
commercia l towns, and as t h e i r nominal and 
c i r c u l a t i n g va lue i s c o n s i d e r a b l y above 
t h e i r r e a l i n t r i n s i c v a l u e , they w i l l 
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n e i t h e r be sent to the M i n t , used i n 
Manufac tu res , nor c a r r i e d out o f the 
coun t r y , but indeed are d a i l y i n c r e a s i n g 
by i m p o r t a t i o n . S m a l l Coins o f the U. 
S ta tes w i l l t h e r e f o r e be l e s s necessary 
f o r the sake o f change, wh i l e f o r e i g n 
sma l l s i l v e r con t inues to be a c i r c u l a t i n g 
medium. We l a t e l y s t ruck a t the Min t 
nea r l y a qua r te r o f a m i l l i o n o f S i l v e r 
d ismes: i t i s however w i th the utmost  
d i f f i c u l t y (emphasis added) , t h a t we can 
p r e v a i l upon any o f the Banks to accept o f 
them, and i n f a c t n e a r l y h a l f the number 
s t i l l remain i n our v a u l t s . 

P a t t e r s o n ' s l e t t e r suggests t ha t a t l e a s t s m a l l t r a n s a c t i o n s were 

i m p l i c i t l y s ta ted i n Span ish p r i c e s ; tha t i s , sma l l Span ish s i l v e r 

co i ns c i r c u l a t e d a t t h e i r nominal v a l u e . For U .S . s i l v e r co i ns t o 

c i r c u l a t e , t h e r e f o r e , they would have had to exchange a t a p r e 

mium, and tha t p robab ly wasn ' t worth the e f f o r t f o r most p e o p l e . 

That the mint had d i f f i c u l t y g e t t i n g banks to use t h i s money, 

t h e r e f o r e , i s c o n s i s t e n t w i th our hypothes is .—' 

Our o ther two pe r i ods a l s o g e n e r a l l y support our p r e d i c 

t i o n f o r l a r g e - and smal l -denomina t ion undervalued c u r r e n c y . In 

both p e r i o d s , the undervalued smal l -denominat ion cur rency tended 

to d isappear from c i r c u l a t i o n . A f t e r s i l v e r became the under 

va lued cur rency i n 1834, remember, the Un i ted S ta tes developed a 

smal l -change shortage which l e d to the 1853 ac t a u t h o r i z i n g the 

mint to produce l i g h t e r - w e i g h t s i l v e r c o i n s . The problem recu r red 

when greenbacks were in t roduced i n 1862. These notes dep rec i a ted 

so much tha t smal l -denomina t ion s i l v e r c o i n s aga in became under

v a l u e d , and again they d i sappea red . Y e t , i n a t l e a s t one o f these 

p e r i o d s , some undervalued la rge-denomina t ion cur rency managed to 

c i r c u l a t e , and not at face v a l u e . The undervalued s i l v e r d o l l a r s 
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d id not c i r c u l a t e much i n e i t h e r p e r i o d . Accord ing to L a u g h l i n 

( l 8 8 6 , p. 8 2 ) , they comple te ly d isappeared w e l l be fo re the 1853 

a c t . However, as noted e a r l i e r , i n the East du r ing the greenback 

e r a , w h i l e the overva lued greenbacks exchanged a t p a r , an under 

va lued money, g o l d , "was the fancy s t o c k " (Moses 1892, p. 15 ) : i t 

0/ 
c i r c u l a t e d at a premium.— 
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Summary 

Standard economic theory p r e d i c t s tha t i n e q u i l i b r i u m 

on ly one p r i c e f o r a good can p r e v a i l . Thus, when the l e g a l p r i c e 

o f two monies i s not the same as the market ra te o f exchange, 

e i t h e r one o f the monies does not c i r c u l a t e a t i t s l e g a l p r i c e o r 

one does not c i r c u l a t e a t a l l . The popu lar c l a i m i s t h a t , when 

the l e g a l p r i c e i s out o f l i n e w i t h the market , the money o v e r 

va lued at the mint d r i v e s out the money underva lued . T h i s c l a i m 

has become g e n e r a l l y accepted today and i s known as Gresham's law. 

We have argued tha t t h i s c l a i m does not deserve i t s 

s ta tus as a law. The e x p l a n a t i o n s why i t i s supposed to be t r u e 

s imp ly do not ho ld up under s c r u t i n y . I t i s u n l i k e l y tha t mints 

cou ld ever operate i n a way r e q u i r e d f o r bad money to d r i v e out 

good, and there i s no ev idence t h a t any mints ever d i d . Nor cou ld 

l e g a l tender laws cause such a r e s u l t , s i n c e they are l e g a l l y and 

e a s i l y avo ided . Fur thermore, h i s t o r y does not support Gresham's 

law. An examinat ion o f on ly a smal l pa r t o f U.S. and E n g l i s h 

co inage h i s t o r y r evea l s ep isodes tha t do not conform to the l a w ' s 

p r e d i c t i o n . In many i n s t a n c e s , bo th bad and good money appear t o 

have been c u r r e n t . 

We have gone on t o argue t h a t , when l e g a l and market 

p r i c e s vary (which they e v e n t u a l l y must) , the overva lued money 

becomes the u n i t o f account and , sometimes, some o f the under 

va lued money c i r c u l a t e s a t a premium. A l l o f the underva lued 

c i r c u l a t e s when the c o s t s o f u s i n g cur rency a t a nonpar p r i c e are 

i n s i g n i f i c a n t . When these c o s t s are s i g n i f i c a n t , though, under -
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va lued smal l -denomina t ion cur rency tends to d i s a p p e a r . Near ly a l l 

o f the ev idence we examined i s c o n s i s t e n t w i t h our h y p o t h e s i s . 

We do not c l a i m , t h e r e f o r e , t h a t bad money never d r i v e s 

out good money. We do a s s e r t , though, t ha t Gresham's law i s 

wrong. "Ead money tends t o on ly d r i v e out smal l -denominat ion good 

money" may not be qu i t e as ca tchy a ph rase , but i t i s a much 

b e t t e r law. 



T a b l e 1 

U . S . C o i n a g e o f G o l d and S i l v e r , 1793-181(6 

P e r i o d T o t a l 

DOLLAR VALUES 

G o l d 

PERCENTAGES OF 
TOTAL MINTED 

S i l v e r G o l d S i l v e r 

1 7 9 3 - 1 8 3 3 
( G o l d U n d e r v a l u e d ) 

1834-46 
( S i l v e r U n d e r v a l u e d ) 

$148,100,959 

7 3 , 3 0 8 , 2 5 9 

$ 1 1 , 8 2 5 , 8 0 0 

UO,515,81»3 

$36,275,069 

32,792,1*16 

25% 

55 

75$ 

h5 

S o u r c e o f b a s i c d a t a : L a u g h l i n 1886, p p . 249-50 



T a b l e 2 

U . S . M i n t i n g and D i s t r i b u t i n g o f C o i n s , a s o f J a n u a r y 1 , l834» 

Type 

U . S . S i l v e r 

U . S . G o l d 

U . S . S p e c i e 

F o r e i g n S p e c i e 

TOTAL 

T o t a l 
M i n t e d 

$36.3 m i l . 

1 1 . 8 m i l . 

$1)8.1 m i l . 

DOLLAR VALUES 

E s t i m a t e d 

E x p o r t e d C i r c u l a t e d 

$ 1 0 . 1 m i l . 

1 0 . 3 m i l . 

$20 .h m i l . 

$26.2 m i l . 

1.5 m i l . 

$ 2 7 . 7 m i l . 

1 1 . 3 m i l . 

$ 3 9 . 0 m i l . 

PERCENTAGES OF 
TOTAL MINTED 

E x p o r t e d C i r c u l a t e d 

28% 

87 

12% 

13 

S o u r c e s o f b a s i c d a t a : M i n t e d L a u g h l i n 1886, p p . 249-50 
C i r c u l a t e d T o t a l : K r o o s s 1969, p . 1051 

G o l d : L a u g h l i n 1886, p . 7 1 , f n . 1 
F o r e i g n S p e c i e : L a u g h l i n 1886, p p . 54-55 

A l l o t h e r d a t a a r e d e r i v e d f r om t h e d a t a a v a i l a b l e i n t h e a b o v e s o u r c e s . 



T a b l e 3 
The P r i c e o f G o l d and t h e U . S . C o i n a g e o f 

S i l v e r and G o l d , 1793-1881* 

PRICE OF GOLD 
( i n o u n c e s 
o f s i l v e r ) 

U . S . 
Y e a r s M a r k e t L e g a l 

1793-1795 15 .31 1 5 . 0 0 
1796 15 .65 ii 

1797 1 5 . hi 11 

1798 15.59 11 

1799 15.7lt 11 

1800 1 5 . 6 8 1 5 . 0 0 
1801 15.1*6 11 

1802 15 .26 11 

1803 15.1*1 11 

180I* 15.!*1 11 

1805 1 5 . 7 9 11 

1806 15 .52 11 

1807 15.1*3 11 

1808 16 .08 11 

1809 15 .96 II 

1810 15 .77 15 .00 
1811 15 .53 11 

1812 16 .11 11 

1813 16.25 11 

181k 15.01+ 11 

1815 15.26 11 

1816 15 .28 11 

1817 1 5 . I I 11 

1818 15-35 11 

1819 1 5 . 3 3 11 

1820 15.62 1 5 . 0 0 
1821 15.95 II 

1822 15.80 II 

1823 15.8U II 

1821* 1 5 . 8 2 II 

1825 1 5 . 7 0 II 

1826 15 .76 II 

1827 15.71* 11 

1828 15 .78 11 

1829 15.78 II 

TOTAL U . S . COINAGE 

S i l v e r G o l d 

$ 370 ,683 .80 $ 71,1*85.00 
7 9 , 0 7 7 . 5 0 102 ,727 .50 
12,591.1*5 103,1*22.50 

330 ,291 .00 205,610.00 
1*23,515-00 213 .285 .00 

221*,296.00 3 1 7 , 7 6 0 . 0 0 
71*,758.00 1*22,570.00 
58,31*3.00 1*23,310.00 
87,118.00 258 ,377 .50 

100 ,3 ! *0 .50 258,61*2.50 
11*9,388.50 170 ,367 .50 
1*71,319-00 3 2 l * , 5 0 5 . 0 0 
597,1+1*8.75 1*37,1*95.00 
681+,300.00 281*,665.00 
7 0 7 , 3 7 6 . 0 0 169 ,375 .00 

638 ,773 .50 501,1*35.00 
608,31*0.00 1*97,905.00 
8 l l * , 029 .50 290,1+35.00 
620 ,951 .50 1*77,11*0.00 
561,687.50 77,270.00 

17 ,308 .00 3 , 1 7 5 - 0 0 
2 8 , 5 7 5 . 7 5 0.00 

607,783.50 0.00 
1,070,1*51*.50 21+2,91*0.00 
1,11*0,000.00 258,615.00 

501,680.70 1 , 3 1 9 , 0 3 0 . 0 0 
825,762.1*5 189,325.00 
805,806.50 88,980.00 
895,550.00 72,1*25.00 

1,752,1*77.00 93,200.00 
1,561*, 583.00 156,385.00 
2 ,002,090.00 92,21+5.00 
2 ,869,200.00 131 ,565 .00 
1,575,600.00 11+0,11+5.00 
1,99!*, 578.00 295 ,717 .50 
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Table 3 (cont inued) 

PRICE OF GOLD 
( i n ounces 

o f s i l v e r ) TOTAL U .S . COINAGE 

U.S . Years Market L e g a l S i l v e r Go ld 

1830 15.82 15.00 $2,1*95,1+00.00 $ 61*3,105.00 
1831 15.72 i t 3,175,600.00 7 l l * ,270 .00 
1832 15.73 t i 2,579,000.00 798,1*35.00 
1833 15-93 i t 2,759,000.00 978,550.00 
I83U 15-73 16.00 3,1*15,002.00 3,951*,270.00 
1835 15.80 i t 3,1*1*3,003.00 2 ,186 ,175 .00 
1836 15.72 11 3,606,100.00 1+, 135,700.00 
1837 15.83 11 2,096,010.00 1,11*8,305.00 
1838 15.85 i t 2,333,21*3.00 1,809,595.00 
1839 15.62 i t 2,176,296.00 1 ,355,885.00 

181*0 15.62 16.00 1,726,703.00 1 ,675,302.50 
181*1 15.70 t i 1,132,750.00 1 ,091,597.50 
181*2 15.87 11 2,332,750.00 1,831*,170.00 
181*3 15.93 t i 3,83I*,750.00 8 ,108 ,797 .50 
181*1* 15.85 11 2,235,550.00 5,1*28,230.00 
181*5 15.92 i t 1,873,200.00 3,756,1+1+7.50 
181*6 15.90 i t 2,558,580.00 1*,031*,177.50 
181*7 15.80 t i 2,379,1*50.00 20 ,221 ,385 .00 
181*8 15-85 11 2,01*0,050.00 3 ,775 ,512 .50 
181*9 15.78 11 2,111*,950.00 9 ,007 ,761 .50 

1850 15.70 16.00 1,866,100.00 31 ,981 ,738 .50 
1851 15.1*6 i t 771*,397.00 62,6l l* ,1*92.50 
1852 15-59 11 999,1*10.00 56,81*6,187.50 
1853 15-53 t i 9,077,571.00 39 ,377,909.00 
185U 15-33 11 8,619,270.00 25 ,915 ,918 .50 
1855 15.38 11 3,501,21*5.00 28 ,977 ,968 .00 
1856 15.38 i t 5,135,21*0.00 36 ,697,768.50 
1857 15.27 tt 1,1+77,000.00 15 ,811,563.00 
1858 15.38 11 8,01*0,730.00 30 ,253,725.50 
1859 15.19 t i 6,187,1*00.00 17 ,296,077.00 

i860 15.29 16.00 2 ,769,920.00 16,1*1*5,1*76.00 
1861 15.26 TI 2,605,700.00 60 ,693,237.00 
1862 15.35 It 2,812,1*01.50 1*5,532,386.50 
1863 15-37 t l 1 A 7 1 * , 092.80 20 ,695 ,852 .00 
1861* 15.37 II 5l*8,2l l* .10 21,61*9,31+5.00 
1865 15.1*1* II 636,308.00 25 ,107 ,217 .50 
1866 15.1*3 •1 680,261*.50 28,313,91+5.00 
1867 15.57 II 986,871.00 28 ,217,187.50 
1868 15-59 t l 1,136,750.00 18,l i l t ,1+25.00 
1869 15.60 II 81*0,71*6.50 21 ,828 ,637 .50 
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Table 3 (cont inued) 

PRICE OF GOLD 
( i n ounces 
o f s i l v e r ) 

Years 

1870 
1871 
1872 
1873 
187k 
1875 
1876 
1877 
1878 
1879 

1880 
1881 
1882 
1883 
1881* 

Market 

15.57 
15-57 
15.65 
15.92 
16.17 
16.62 
17-77 
17.22 
17.92 
18.39 

18.06 
18.21* 
18.27 
18.61* 
18.58 

U . S . 
L e g a l 

16.00 

16 00 

TOTAL U . S . COINAGE 

S i l v e r Go ld 

1,767 
1,955 
3,029 
2,9^+5 
5,983 

10,070 
19,126 
28,51*9 
28,290 
27,227 

,253.50 
,905.25 
,831*.05 
,795.50 
,601.30 
,368.00 
,502.50 
,935.00 
,825.50 
,882.50 

27,9^2,1+37.50 
27,61*9,966.75 
27,783,388.75 
28,835,1*70.15 
28,773,387.80 

$22,257 
21,302 
20,376 
35,21*9 
50,1*1*2 
33,553 
38,178 
1*1*, 078 
52,798 
1*0,986 

,312.50 
,1*75.00 
,1*95.00 
,337.50 
,690.00 
,965.00 
,962.50 
,199.00 
,980.00 
,912.00 

56 ,157,735.00 
78,733,861*.00 
89,!*13,1*1*7.50 
35 ,936,927.50 
27,932.821*.00 

Source : Laugh l i n 1886, pp. 221-23 , 21*9-50 
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Footnotes 

- i /on February 9 , 1793, Congress repea led l e g a l tender 

s tand ing f o r a l l but a few f o r e i g n s p e c i e , and o f these few. on ly 

Spanish co ins were cu r ren t by 1796 (Taxay 1966, p. 6 7 ) . Span ish 

c o i n s kept t h e i r l e g a l tender s tand ing i n the Un i ted S ta tes u n t i l 

Idlk. 

—^The dramat ic i nc rease i n wor ld go ld p roduc t i on i n the 

l a t e l8U0s l e d t o l a r g e amounts o f go ld be ing co ined a t the U . S . 

m in t . S ince Gresham's law cannot be g iven c r e d i t f o r the d i s 

c o v e r i e s t ha t l e d to the i n c r e a s e d go ld p r o d u c t i o n , we on ly c o n 

s i d e r the coinage data through 181*6. 

—''in 1804 P res i den t J e f f e r s o n suspended the co inage o f 

d o l l a r s , and none were co ined aga in u n t i l 181*6. 

—^For a complete l i s t o f d a i l y p r i c e quotes f o r g r e e n 

b a c k s , see M i t c h e l l 1903, Appendix A , Table 2 . 

—^S i r Issac Newton, who was master of the mint i n the 

e a r l y par t o f the l 8 t h c e n t u r y , i s f r equen t l y blamed fo r Eng land ' s 

conve rs ion t o a go ld s tandard because he had conv inced the E n g l i s h 

a u t h o r i t i e s to lower the l e g a l p r i c e o f the guinea to 21 s h i l l 

i n g s . The blame seems m i s p l a c e d . The l e g a l p r i c e o f the gu inea 

had been above the market p r i c e w e l l be fore Newton took o f f i c e , 

and s i l v e r had been l e a v i n g the count ry at l e a s t as e a r l y as the 

t u rn o f the cen tu ry . Newton es t imated tha t i n 1717 the gu inea was 

worth only about 20.8 s h i l l i n g s i n the market and recommended t h a t 

the l e g a l p r i c e be dropped from 21.5 t o 21.0 (B reck i n r i dge 1903, 

p. 4 5 ) . He e f f e c t i v e l y saved the E n g l i s h Treasury 0.5 s h i l l i n g s 

on each guinea i t r ece i ved f o r t a x e s . I t thus appears tha t Newton 
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may p r o p e r l y be blamed f o r r a i s i n g t a x e s , but not f o r the s i l v e r 

e x p o r t a t i o n tha t had been go ing on long be fo re he came to o f f i c e . 

—^In an attempt to sa lvage Gresham's law, Sargent and 

Wal lace (1983, pp. 26-31) impose q u i t e r e s t r i c t i v e l e g a l r e s t r i c 

t i o n s . In t h e i r model , by on ly a l l o w i n g the p u b l i c to use paper 

r e c e i p t s ( f o r go ld and s i l v e r ) , i ns tead o f c o i n s , as a medium o f 

exchange, the government i s a b l e to i n f l u e n c e which commodity i s 

used in exchange and which i s used i n p r o d u c t i o n . However, such 

l e g a l r e s t r i c t i o n s have seldom been imposed; they p robab ly never 

have been before the 20th c e n t u r y . 

7 / 

— The p e r i o d o f 17th century England we s tud ied e a r l i e r 

a l s o supports t h i s pa r t o f our hypo thes is - du r ing tha t t ime , 

overva lued s i l v e r cur rency was the u n i t o f accoun t . Accord ing t o 

Jenk inson ( l 8 0 5 , p. 7 9 ) , 

the p u b l i c w a s . • • d i s p o s e d to measure the 
va lue of every t h i n g bought and s o l d , by the 
S i l v e r C o i n s , as bes t adapted to the s t a t e o f 
our commerce at tha t t i m e . . . . G o l d Co ins 
t h e r e f o r e took t h e i r n a t u r a l or i n t r i n s i c 
v a l u e , compared w i th those o f S i l v e r , and 
rose i n t h e i r p r i c e i n l i k e manner w i th every 
o ther commodity. 

1 / l n Table 2 , we repor t tha t as of January 1, l834, $26 

m i l l i o n worth of U .S . s i l v e r c o i n s and $11 m i l l i o n o f f o r e i g n 

spec ie c i r c u l a t e d , which seems to imply tha t even tua l l y many U . S . 

s i l v e r co i ns were used i n t r a n s a c t i o n s . On c l o s e r examinat ion o f 

the d a t a , though, we f i n d tha t most were not . These c i r c u l a t i o n 

numbers o v e r s t a t e what was a c t i v e l y used because they i n c l u d e 

spec ie he ld by banks. Acco rd ing t o Krooss (1969, p. 1051) , o f the 

$39 m i l l i o n o f spec ie i n c i r c u l a t i o n ($28 m i l l i o n U.S. and $11 
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m i l l i o n f o r e i g n ) , on ly $12 m i l l i o n (the compos i t ion o f which i s 

unknown) was ou t s i de the banking system. So o f the $26 m i l l i o n 

worth o f U .S . s i l v e r supposedly c i r c u l a t i n g , a t most 46 pe rcen t 

was a c t i v e l y used . And we suspect tha t the a c t u a l percentage was 

much l e s s than t h i s because on ly 25 yea rs e a r l i e r , acco rd ing t o 

P a t t e r s o n , much o f what a c t i v e l y c i r c u l a t e d was f o r e i g n s p e c i e . 

-2/Some o f the Bland d o l l a r exper ience does not seem 

c o n s i s t e n t w i th our e n t i r e h y p o t h e s i s . The E land d o l l a r was the 

overva lued money i n the 1880s, and i t c i r c u l a t e d a t par as we 

p r e d i c t . The undervalued go ld cur rency a l s o c i r c u l a t e d i n t h i s 

p e r i o d . However, i t d i d so a t p a r , not a t a premium. See Laugh-

l i n (1886, pp. 208-10) f o r one exp lana t i on o f why t h i s o c c u r r e d . 



Appendix 

A Model o f Commodity Money 
Under Three A l t e r n a t i v e Coinage P o l i c i e s 

Is i t f e a s i b l e f o r a mint t o ac t as Gresham's l a v r e 

q u i r e s , tha t i s , to set a l e g a l p r i c e f o r two m e t a l s , a p r i c e a t 

which i t i s w i l l i n g to exchange them on demand? The model we 

present i n t h i s appendix suggests i t i s no t ; i f the l e g a l p r i c e 

d i f f e r s from the market p r i c e , an e q u i l i b r i u m w i l l not e x i s t . 

To demonstrate t h i s i n f e a s i b i l i t y r e s u l t , we desc r i be 

below what happens i n an economy when a mint operates under t h ree 

a l t e r n a t i v e p o l i c i e s . F i r s t , we examine a f ree co inage p o l i c y . 

Under t h i s p o l i c y , the mint merely we ighs , a s s a y s , and stamps 

metals i n t o co ins on demand. I t does not exchange one k ind o f 

meta l f o r the o ther a t the l e g a l p r i c e . We f i n d not on ly t ha t the 

f r ee coinage p o l i c y i s f e a s i b l e , but a l s o t h a t , under i t , on ly one 

metal might be c o i n e d . Th is r e s u l t , however, cannot be i n t e r 

p re ted as Gresham's law s ince the m i n t ' s behav io r and the l e g a l 

p r i c e have no th ing t o do w i th i t . 

Second, we examine a l i b e r a l coinage p o l i c y , one i n 

which there i s f ree co inage and the mint does t rade the metals a t 

par as Gresham's law r e q u i r e s . We show tha t e q u i l i b r i u m g e n e r a l l y 

does not e x i s t under t h i s p o l i c y . 

F i n a l l y , we c o n s i d e r a more r e a l i s t i c p o l i c y than the 

l i b e r a l one. We look a t a mint which f o l l o w s a l i b e r a l p o l i c y 

u n t i l i t runs out of resources and then r e v e r t s to f ree co inage . 

Not s u r p r i s i n g l y , we f i n d tha t the e q u i l i b r i u m under t h i s mixed  

co inage p o l i c y i s the same as tha t under the f ree coinage p o l i c y . 
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A Model o f Commodity Money 

To examine co inage p o l i c i e s tha t c o u l d g i ve r i s e to 

Gresham's law, we draw on Sargent and W a l l a c e ' s (1983) model o f 

commodity money. T h i s i s an ove r l app ing genera t ions model which 

beg ins at t ime t = 1 and con t inues f o r e v e r . Each genera t i on i n 

the model c o n s i s t s o f n members who each l i v e two p e r i o d s . In 

each p e r i o d t , t he re are n members o f genera t i on t - 1 (the o l d ) 

and n members of genera t ion t ( the young) . The economy has one 

nons to rab le consumption good (bread) and two p e r f e c t l y s t o r a b l e 

metals (go ld and s i l v e r ) — m e t a l s , tha t i s , which do not p h y s i c a l l y 

app rec ia te or d e p r e c i a t e . 

We assume tha t each agent h born a t t ime t i n t h i s 

economy r e c e i v e s an endowment w (z) o f the consumption good a t 

t ime z . We l e t c. (z) be t h i s a g e n t ' s consumption o f bread a t t ime 

z . Th i s agent i s assumed to have p re fe rences g iven by the f u n c -

t i o n u [ c " ( t ) , c j ( t + l ) ] , which i s assumed to be con t i nuous , tw i ce 
" G o 0 

d i f f e r e n t i a b l e , and concave and to s a t i s f y these c o n d i t i o n s : (a) 

there i s no s a t i a t i o n ; (b) u J u g • 0 0 as c . ( t ) / c ^ t + l ) + 0 , and 

u l ^ u 2 * 0 a s c £ ( t ) / c £ ( t + l ) + » ; and (c) bo th c £ ( t ) and c £ ( t + l ) a r e 

normal goods. 

F u r t h e r , t h i s economy has two r e v e r s i b l e t e c h n o l o g i e s . 

One conver ts a u n i t o f bread i n t o 4> ( t ) u n i t s o f go ld o r one u n i t 

o f go ld i n t o <j> ( t ) u n i t s o f b read . The other conve r t s one u n i t 

o f bread i n t o <j>_(t) u n i t s o f s i l v e r or one u n i t o f s i l v e r s 

i n t o $ ^"(t) u n i t s o f b r e a d . We make these t e c h n o l o g i e s f u n c t i o n s s 

o f t ime in order to a l l ow f o r changes i n p r o d u c t i v i t y . F i n a l l y , 

to complete the environment o f t h i s economy, we assume tha t a mint 

e x i s t s . 
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We now con f ron t t h i s economy w i th s e v e r a l d i f f e r e n t ways 

tha t a mint cou ld per form. 

Free Coinage P o l i c y 

F i r s t , the mint f o l l o w s a f ree coinage p o l i c y . Under 

t h i s p o l i c y , the s o l e f u n c t i o n o f the mint i s t o we igh , a s s a y , and 

stamp i n t o co ins o f a c e r t a i n weight and f i neness a l l the go ld and 

s i l v e r b u l l i o n the p u b l i c wants c o i n e d . We assume tha t m in t ing i s 

c o s t l e s s to s o c i e t y . F u r t h e r , t o p rov ide a r a t i o n a l e f o r the 

e x i s t e n c e o f the min t , we assume tha t there i s a l e g a l p r o h i b i t i o n 

aga ins t s t o r i n g uncoined go ld o r s i l v e r . — ' ' 

Under the f ree co inage p o l i c y , the i n d i v i d u a l maximizes 

u t i l i t y sub jec t to the s i n g l e - p e r i o d budget c o n s t r a i n t s g i ven by 

(1) c?(t) + A t ) + p (t)g?(t) + p ( t ) s h t ) < vj(t) 
Ti T> Q Ti S T T 

(2) cj(t+l) < w j ( t+ l ) + r(t)*J(t) + p (t+l)gj(t) 

+ p ( t + l ) s j ( t ) 
S X-

where £ ^ ( t ) rep resen ts one -pe r iod consumption loans made by the 
Ti 

agent at t ime t ; r ( t ) i s the gross one -pe r iod i n t e r e s t ra te on 

these l o a n s ; S ^ U ) and s^ ( t ) a r e , r e s p e c t i v e l y , the go ld and 

s i l v e r ho ld ings o f t h i s agent a t t ime t ; and p „ ( t ) and p_(t) are 
S s 

the market p r i c e s o f , r e s p e c t i v e l y , go ld and s i l v e r , i n terms o f 

the t ime t consumption good. 

—'The same e f f e c t would be ob ta ined by assuming t h a t , 
due to cos t s o f weigh ing and assay ing b u l l i o n , uncoined go ld o r 
s i l v e r does not c i r c u l a t e . 
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In any e q u i l i b r i u m under a f r ee co inage p o l i c y , i t i s 

t r u e tha t the me ta l s ' market p r i c e s equal t h e i r technology p r i c e s ; 

t ha t i s , 

(3) P u) = r^ t ) 

(U) P ( t ) = ^ ( t ) . 
S S 

T h i s p r o p o s i t i o n can e a s i l y be demonstrated. Suppose, on the one 

hand, t ha t P g ( t ) > ^ " ^ ( t ) . Then i n d i v i d u a l s would demand an 

i n f i n i t e quan t i t y o f bread to use as an input to go ld p roduc t i on 

s ince more bread cou ld be ob ta ined by s e l l i n g go ld i n the market 

than by us ing go ld t o produce b read . Thus, the re would be an 

excess demand fo r bread a t a l l such market p r i c e s . I f , on the 

o the r hand, Pg( t ) < then the demand fo r go ld as an input 

t o bread p roduc t ion would be i n f i n i t e a t a l l such p r i c e s . [The 

same type o f argument, o f c o u r s e , demonstrates (h).] 

Now. l e t C + [ r ( t ) ] = . c ^ ( t ) be the aggregate demand ^ n=l t 

f o r the consumption o f bread which r e s u l t s from the u t i l i t y max i 

m i z a t i o n o f the agents of genera t i on t at t ime t . S i m i l a r l y , 

de f ine the aggregate demands f o r go ld and s i l v e r by agents o f 

genera t i on t at t ime t as G t ( r ( t ) ] = I^^g^t ) and S t ( r ( t ) ] 

= I?,s (̂t). Let W t ( t ) = .w.(t) represent a l l o f gene ra t i on 

t ' s endowments o f bread a t t ime t . F i n a l l y , assume tha t the o l d 

ho ld a l l o f the i n i t i a l s tock o f G(0) u n i t s o f go ld and S(0) u n i t s 

o f s i l v e r . 

Wi th t h i s n o t a t i o n , we can now de f ine e q u i l i b r i u m under 

t h i s p o l i c y . 
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D e f i n i t i o n . G iven {$_(t)} and {<i ( t ) } , t > 1, the nonnegat ive 
a b 

sequences ( C ( t ) } , {G ( t ) } , { S ( t ) } , and { r ( t ) } are an e q u i l i b r i u m 

f o r a f ree co inage p o l i c y i f (3) and (k) ho ld and i f , f o r t > 1, 

(5) G [ r ( t ) ] {[p ( t + l ) / p ( t ) ] - r ( t ) } = 0 
t g g 

(6) S. [ r ( t ) l {[p ( t + l ) / p ( t ) ] - r ( t ) } = 0 
\j s s 

(7) W t ( t ) = C t [ r ( t ) ] + p g ( t ) G t [ r ( t ) ] + P s ( t ) S t [ r ( t ) ] . 

From (5) and (6) we f i n d tha t go ld w i l l not be co ined i f 

p „ ( t + l ) / p ( t ) < p e ( t + l ) / p c ( t ) and i n tha t case r ( t ) = p_(t+l) * g g s s & 

p e ( t ) . I f the above i n e q u a l i t y i s r e v e r s e d , then s i l v e r w i l l not 

be co ined and r ( t ) = p_ ( t+ l ) / p_ ( t ) . Thus, i n gene ra l only one o f 

the two metals w i l l be co ined and h e l d . 

De f ine F [ r ( t ) ] = W t ( t ) - C l r ( t ) ] to be the aggregate 

sav ing o f the young a t t , and l e t 9 ( t ) = max ( p g ( t + l ) / p g ( t ) , 

p_ ( t+ l ) /p_ ( t ) } . Then, g iven our assumptions on agent u t i l i t y 

f u n c t i o n s , a necessary and s u f f i c i e n t c o n d i t i o n f o r an e q u i l i b r i u m 

i n which both bread and one of the two metals are co ined and he ld 

i n a l l pe r i ods i s t h a t , f o r t > 1, 

(8) F t [ 6 ( t ) ] > 0. 

T h i s c o n d i t i o n s t a tes t h a t , at a gross i n t e r e s t ra te o f 6 ( t ) , i n 

the aggregate the young d e s i r e to be net s a v e r s . In t h i s e q u i l i b 

r i um, r * ( t ) , the e q u i l i b r i u m va lue o f the gross ra te o f r e t u r n , 

w i l l be equal t o 9 ( t ) and the aggregate ho ld ings o f go ld o r s i l v e r 

w i l l be equal to F [ 9 ( t ) ] . I f (8) i s not s a t i s f i e d , however, then 

r * ( t ) w i l l s a t i s f y F [ r * ( t ) l = 0 and n e i t h e r o f the two metals w i l l 

be h e l d . 
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At f i r s t g l a n c e , the f r ee co inage p o l i c y appears t o 

imply Gresham's law, s i nce i n e q u i l i b r i u m , a t most, one o f the two 

metals w i l l be h e l d . However, u n l i k e the u s u a l d i s c u s s i o n s o f 

Gresham 1s law, in which the de te rm ina t ion o f which meta l i s he ld 

i s a f f e c t e d by the co inage r a t i o set by the mint , here the d e t e r 

mina t ion i s based on which meta l y i e l d s the h ighe r ra te o f r e 

t u r n . F u r t h e r , the r a t e o f r e tu rn depends on ly on the changes i n 

technology over t ime and not on the m i n t ' s behav io r . In f a c t , i f 

s t o r i n g uncoined metals were not p r o h i b i t e d , the ex i s t ence o f the 

2 / 
mint would be i r r e l e v a n t to the economy's e q u i l i b r i u m . — 

L i b e r a l Coinage P o l i c y 

Now we make the mint take on an a d d i t i o n a l f u n c t i o n . 

Not on ly i s i t r equ i red to c o i n go ld and s i l v e r on demand, but i t 

i s a l s o requ i red to exchange go ld f o r s i l v e r on demand. We w i l l 

r e f e r to t h i s combinat ion o f f unc t i ons as a l i b e r a l co inage p o l  

i c y . 

The mint i n our economy must exchange the two metals a t 

the r a t i o o f d ( t ) u n i t s o f go ld per u n i t o f s i l v e r ; t ha t i s , 

(9) g ( t ) = d ( t ) s ( t ) . 

We w i l l r e f e r to d ( t ) as the mint r a t i o . We make i t a f unc t i on o f 

t ime because i t w i l l change over t i m e . We assume tha t changes i n 

—'It can be shown t h a t , under a f ree coinage p o l i c y , i f 
a l e g a l or t e c h n o l o g i c a l minimum s i z e r e s t r i c t i o n e x i s t s on the 
co inage o f the h i g h e r - y i e l d me ta l , then both metals w i l l be 
h e l d . From the v iewpoin t o f U.S. h i s t o r y , such a techno logy 
r e s t r i c t i o n seems reasonable s i nce go ld co ins o f l e s s than $2.50 
denominat ion were inconven ien t due t o t h e i r ext remely sma l l p h y s i 
c a l s i z e . 
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the mint r a t i o occur d e t e r m i n i s t i c a l l y . The mint i s a l s o assumed 

t o have an endowment of m(t) u n i t s o f bread i n p e r i o d t (which can 

be thought o f as having been taxed away from the p r i v a t e s e c 

t o r ) . The mint uses t h i s endowment to buy e i t h e r go ld o r s i l v e r , 

acco rd ing t o the p r e v a i l i n g t e c h n o l o g i e s . Then i t c o i n s the g o l d 

o r s i l v e r and exchanges the co ins f o r b u l l i o n o f f e red by p r i v a t e 

agen ts . We assume tha t m(t) i s l a r g e enough to meet agen ts ' 

demands f o r e i t h e r go ld o r s i l v e r . 

Under the l i b e r a l co inage p o l i c y , each metal has two 

p r i c e s i n terms o f b read . G o l d , f o r example, has a technology-

p r i c e , 4>~1(t), and a mint p r i c e , 4>~ 1(t)d~ 1(t). In any e q u i l i b r i u m 

under t h i s p o l i c y , the p r i c e o f each meta l i n the market equa ls 

e i t h e r the technology o r the mint p r i c e , whichever i s s m a l l e r ; 

tha t i s , 

(10) p ( t ) = min {<t>"1(t),<j>~1(t)d"1(t)} 
g g s 

(11) p ( t ) = min {((>" 1(t),4)" 1(t)d(t)} . 
s s g 

Th is p r o p o s i t i o n can be demonstrated w i t h the same reason ing used 

to demonstrate (3) and (U) . F i r s t suppose tha t Pg( t ) > 

min {4>_1(t), i j )~ 1 ( t )d~ 1 ( t ) } . Then i n d i v i d u a l s would demand an 
g s 

i n f i n i t e quan t i t y o f b read , e i t h e r to use as an input to go ld 

p roduc t ion d i r e c t l y o r to buy s i l v e r to exchange f o r go ld a t the 

min t . Thus, there would be an excess demand f o r bread at a l l such 

p r i c e s . Now suppose the o p p o s i t e , tha t P g ( t ) < min {<t>g^(t), 

4>~ 1(t)d~ 1(t)}. Then the demand f o r go ld would be i n f i n i t e a t a l l 
s 

such p r i c e s . [This type o f argument a l s o demonstrates ( l l ) . ] 



A8 

N o t e , h o w e v e r , t h a t i f p_ ( t ) = < f r - 1 ( t ) , b e c a u s e t h e 
8 S 

t e c h n o l o g y p r i c e o f g o l d i s l e s s t h a n t h e m i n t p r i c e , t h e n , f r o m 

( l l ) , p _ ( t ) = <{)~^( t )d( t )—the m i n t p r i c e o f s i l v e r i s l e s s t h a n 
s S 

t h e t e c h n o l o g y p r i c e . The r e v e r s e i s t r u e t o o . C o n s e q u e n t l y , 

u n l e s s t h e m in t r a t i o e q u a l s t h e r a t i o o f t h e t e c h n o l o g y p r i c e s — 

u n l e s s d ( t ) = < f r_ ( t ) /< f r_ ( t )—ind iv idua ls w i l l a l w a y s have an i n -s g 

f i n i t e demand f o r one o f t h e two m e t a l s . S u p p o s e , f o r e x a m p l e , 

t h a t <J> ^ ( t ) > <j> ^ " ( t ) d ( t ) , so t h a t t h e m i n t p r i c e o f s i l v e r i s l e s s 
s g 

t h a n t h e t e c h n o l o g y p r i c e . I n t h i s c a s e , i n d i v i d u a l s wou ld demand 

an i n f i n i t e q u a n t i t y o f s i l v e r f r o m t h e m i n t i n o r d e r t o e n d l e s s l y 

engage i n t h e f o l l o w i n g t r a n s a c t i o n s : p r o d u c e g o l d u s i n g b r e a d 

a c c o r d i n g t o t h e t e c h n o l o g y , demand s i l v e r f r om t h e m in t i n e x 

change f o r t h i s g o l d , p r o d u c e b r e a d f r om t h e s i l v e r a c c o r d i n g t o 

t h e t e c h n o l o g y , u s e t h i s b r e a d t o p r o d u c e g o l d , and so f o r t h . 

A g e n t s wou ld d e s i r e t h e o p p o s i t e t r a n s a c t i o n s when 4> ^"(t) > 
s 

• ^ ( t J d " 1 ^ ) . 
s 

We c o n c l u d e , t h e r e f o r e , t h a t , when d ( t ) * < j>„( t ) /4>(t) , 
& 6 

no e q u i l i b r i u m e x i s t s u n d e r a l i b e r a l c o i n a g e p o l i c y . In o t h e r 

w o r d s , t h e p o l i c y t h a t i s supposed t o s u p p o r t G r e s h a m ' s l a w c a n 

n o t . 

M i x e d C o i n a g e P o l i c y 

F i n a l l y , we c o n s i d e r a more r e a l i s t i c p o l i c y t h a n t h e 

l i b e r a l o n e , what we w i l l c a l l a m ixed c o i n a g e p o l i c y . We r e l a x 

t h e a s s u m p t i o n t h a t t h e m i n t ' s r e s o u r c e s a r e s u f f i c i e n t t o c o v e r 

t h e c o i n a g e demands o f a g e n t s i n t h e economy. I n s t e a d , we assume 

t h a t t h e amount o f r e s o u r c e s i s a b i n d i n g c o n s t r a i n t . F u r t h e r , we 
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assume tha t d ( t ) * 4)c.(t)/<f>rr(-t); the mint r a t i o i s not equa l to the 
s g 

technology r a t i o . Consequent ly ( from the above d i s c u s s i o n o f the 

l i b e r a l coinage p o l i c y ) , we know the re w i l l be an i n f i n i t e demand 

f o r e i t h e r go ld o r s i l v e r from the mint which must n e c e s s a r i l y 

exhaust i t s r e s o u r c e s . Once the resources o f the mint have been 

exhaus ted , the economy i s aga in under the f ree co inage p o l i c y . 

The on l y f u n c t i o n the mint then serves i s t o p rov ide c a p i t a l ga ins 

t o i n d i v i d u a l s who happen to be fo r tuna te enough to exchange one 

metal f o r another be fo re the mint runs out o f r e s o u r c e s . 

Thus, the d e f i n i t i o n o f e q u i l i b r i u m under the mixed 

co inage p o l i c y i s the same as t h a t under the f r ee co inage p o l 

i c y . F u r t h e r , on ly one o f the two metals w i l l be he ld under the 

mixed p o l i c y , and the d e c i s i o n on which tha t i s depends s o l e l y on 

which has the h igher ra te o f r e t u r n . The d e c i s i o n , t ha t i s , i s 

independent o f the mint r a t i o . 

However, the mixed co inage p o l i c y has one unique i m p l i 

c a t i o n . Under t h i s p o l i c y , bo th metals may be c o i n e d . Th is can 

happen i f , f o r example, i t pays both to take go ld t o the mint to 

exchange i t f o r co ined s i l v e r and , once the mint runs out o f r e 

sou rces , t o have go ld co ined to s t o r e . In t h i s c a s e , the co ined 

s i l v e r w i l l be melted down and used t o produce b r e a d . Consequent

l y , even though the mint r a t i o does not a f f e c t e i t h e r the r e l a t i v e 

p r i c e of the two metals or the e q u i l i b r i u m of the economy, t h a t 

r a t i o might determine whether or not both metals are c o i n e d . 

None the less , even i f bo th metals happen to be co ined 

under t h i s p o l i c y , the economy's e q u i l i b r i u m sequences w i l l not be 

c o n s i s t e n t w i th Gresham's law. For example, a change i n the mint 
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r a t i o might cause one meta l t o s t a r t be ing c o i n e d . S ince the new 

c o i n would merely be melted and turned i n t o b read , though, i t 

would not d r i v e the o ther c o i n out o f c i r c u l a t i o n . 
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