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Abstract

This study examines the behavior of money, inflation, and output under fiat and
commodity standards to better understand how changes in monetary policy affect
economic activity. Using long-term historical data for 15 countries, the study finds
that the growth rates of various monetary aggregates are more highly correlated
with inflation and with each other under fiat standards than under commodity
standards. Money growth, inflation, and output growth are also higher under fiat
standards. In contrast, the study does not find that money growth is more highly
correlated with output growth under one type of standard than under the other.

This study was originally published in thiurnal of Political Economy
(December 1997, vol. 105, no. 6, pp. 1308-21). It is reprinted inFdderal
Reserve Bank of Minneapolis Quarterly Revisith the permission of the Uni-
versity of Chicago Press.
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Reserve Bank of Minneapolis or the Federal Reserve System.


https://core.ac.uk/display/6608931?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

Recently, Lucas (1996, p. 661) argued that the question dfation, one might be tempted to conclude that the change
how “changes in the conduct of monetary policy can in-in monetary standards caused the difference. Such an in-
fluence inflation, employment, and produntia . has not  ference is not necessarily correct. Some other factor could
been given anything like a fully satisfactory answer.” A have caused both the change in the monetary standard and
shift in monetary standards from commaodity to fiat by athe change in the moneyi/inflation relationship. Before one
country would seem to be one type of experiment thatan determine what caused an observed change in eco-
could provide some empirical evidence to help answer thisomic relationships under fiat and commodity standards,
guestion. Such shifts in monetary standards occurred bemodel of monetary standard determination is needed that
ginning inthe 1880s and continued through the 1930s. Durean confront the facts documented in this study. In other
ing that period, most countries changed their monetary stanwvords, to establish causality, one needs a theory that both
dards: they permanently left a commodity standard (eitheexplains why governments decide to adopt a particular
gold or silver) and went to a fiat standard. Under commodmonetary standard and predicts the observed changes in
ity standards, governments minted coins and issued paptire relationships between money, inflation, and output.
currency that represented promises to specified amounts of In the first section below, we take care of some prelim-
specie. After the change in standards, governments issu@thry issues concerning how we obtain our results. Spe-
fiat money: token coins and paper currency that carried noifically, we define commaodity and fiat standards, discuss
promise of either present or future convertibility into gold, the various measures of money we use, and describe the
silver, or anything else of intrinsic value. data. In the next two sections, we present our findings
The purpose of this study is to examine whether the reabout money/inflation relationships and money/output re-
lationships between money and inflation and between morationships. Then, at the end, we summarize these findings
ey and output differ between economies operating underand present some suggestions for future research.
commodity standard and economies operating under a fig

standard. The basis for our study is long-term historica reliminaries L
ince our investigation is directed at uncovering differenc-

money, price, and output data for 15 countries that hav s in the relationships between money, inflation, and out-
operated under both types of monetary standards. Usmégt under two monetary standards (commodity and fiat),

these data, we establish several facts about the differenc! first fully defi hat b " o,y
in the relationships between money and inflation and bex < dlrs cgre UhY ; 'f’Fe.W atwe mean byrane "’:D/I.S ar|1
tween money and output when economies operate undetd ; 'M?] Ing t 'Z efinition r_gorous proves usetulin clas-
commodity standard and when they operate under a fiat éngt epetrlo s;/ve(;:orz.fll er. the obiects that
standard. We find that under fiat standards, the growth rates tr); amc_)tnefarysant ar det??%n ketﬁ Je(t:)_s ta tief[ve_ ]
of various monetary aggregates are more highly correlateg>, e Unit of account and that back the objects that cir
with inflation and with each other than they are undercu!ate as generally accepted means of payment (that s, the
commodity standards. We also find that money growth ang bj(épts t?atga%l;rt]he ot_)gecfts that arte_ mo?_eyzj. Undemi f
inflation are higher. In contrast, we do not find that mone))tno fy stan dar Ge unit o ac;coun IS afixe _atmm:cn 0
growth is more highly correlated with output growth under € commodity. Government currency Consists of coins

one standard than under the other. However, we do fingggie gf tnsac;gmmrg?](iﬂétg Z'L%Q(ggsbfﬁfengzgle;rnetg?sgorrg:
that under fiat standards, output growth is higher. t; P ' '

A study of relationships between money, inflation, angdeEMable in the commodity. Undefiat standardhe unit
of account is some abstract value, such as a dollar, pound,

output is not, in itself, original. (See, for example, Cagan r peso. Government currency consists of irredeemable
1956, Friedman and Schwartz 1963, Schwartz 1973, Saj- PESO. . y ) :
oken coins and notes (fiat money), and private monies are

gent 1982, Smith 1985, Barro 1987, Dwyer and Hafer deemable in fiat mone
1988, and McCandless and Weber 1995.) What sets olf g Y. .
Identifying the monetary standard under which a coun-

study apart is that we document differences in the behaviqr is operating is not alwavs straiahtforward. The stan-
of these variables under the two monetary standards ovey = .OPeraing y 9 rd.
ard is unambiguous when people expect it to be perma-

a long period in alarge sample of countries. Previous stu ﬁ;nt. Identification is less clear with temporary fiat stan-

les that use a long period, such as Friedman and Schwa ards, which are often the result of a need to finance a

1963, have typically examined only a single country an
have failed to distinguish between periods with different V2" Bordo and Kydland (1993) argue that such standards

monetary standards. Others that use a large number @Ife, in fact, commodity standards because people believe

: at there is a positive probability that the money will be
countries, such as Barro 1987, Dwyer and Hafer 1988, an A
McCandless and Weber 1995. h a\{\\?e/ typically examined o convertible in the future. Bordo and Kydland argue that

ly a short period over which a single monetary standar he gold standard should be thought of as a rule permitting

. .. such temporary suspensions. For this study, we adopt the
prevailed. The study by Backus and Kehoe (1992) utlllze% ) o )
data on 10 countries over a period roughly comparable t ordo-Kydland definition of the gold standard and con

that used here. However, that study focuses on whether t@é??{utzoze;irgrﬂ?‘:igtgastt:;%g?grg: EZ?; area?g?gi%r?z
cyclical behavior of money, inflation, and output is the 9p

same across countries. The study does not consider hor@voglty sta_ndzatrﬁl. lationships betw! inflati

the behavior of these variables differs across monetary | SSESSINg the reflationships between money, intiation,

standards. nd output under different monetary standards requires em-
We focus on differences in the relationships betweerplrlcallcounterparts to the concept of money. We use an

money and inflation and between money and output und eerclectlclappr_oach. Following conventional studies of mon-

the two monetary standards. When a difference is foundtY. 2"d Inflation, we use a broad measure of money (M2)

as is the case with the correlation between money and i hat encompasses most objects that circulate as media of

exchange or can quickly be converted into such objects.



Because some theories of money suggest that broad Timing for when countries went from being on a com-
measures of money may fail to reveal important relationmodity standard to being on a fiat standard is based on the
ships between money and inflation, we also employ narast time a country was officially on a commodity standard.
rower measures of moné¥hese theories imply that mon- However, for four countries in our sample, different tim-
ey should be divided into two mutually exclusive catego-ings for when they were on the two types of standards are
ries: objects that represent a convertibility promise by, oplausible. Specifically, Argentina can be considered to have
claim on, the issuer and objects that represent no convergone on a fiat standard in 1914 rather than in 1930 because
ibility promise or claim. For convenience, we refer to theits return to the gold standard in the late 1920s was short-
nonconvertible, unclaimable objectgmisnary moneyand  lived. Brazil can be considered to have gone on a fiat stan-
the convertible, claimable objects sscondary monéy. dard in 1864 because, even though it was nominally on a
Gold and silver coins (specie) that used to circulate in thegold standard until 1929, it experienced numerous suspen-
United States and Federal Reserve notes that circulate teions of convertibility up to that time. Chile can be consid-
day are examples of primary money: the issuers of thigred to have gone on a fiat standard in 1878 because it
money do not promise to convert it into anything of value.returned to a commodity standard after this date for only
Bank notes that used to circulate in the United States anshort periods from 1895 to 1898 and from 1926 to 1931.
bank deposits that circulate today are examples of seconéinally, Japan can be considered to have gone on a fiat
ary money: the issuers of this money promise to convert istandard in 1917 because its return to the gold standard in
into something else, usually on demand. the early 1930s was short-lived. When we use these alter-

We measure the quantity of primary money by the totahative timing assumptions, roughly half the countries in our
monetary assets that remain after the balance sheets of simple have had commaodity standard episodes end and fiat
agents in the economy (the nonbank public, the banks, thepisodes begin at times other than the 1930s. We also per-
central bank, and the government) are consolidated. In neflermed all the calculations below using these alternative
ting out assets and liabilities, we consider objects that cortiming assumptions and found no substantive differences
ventionally appear on the balance sheet of central banksith the results reported below.
and governments as liabilities only when they actually reps )

Money and Inflation

resent convertibility promises on the part of the issuer. . o ) .
: - : We begin by examining the relationship between the
Under a commodity standard, the quantity of primary mon rowth rate of money and the rate of inflation. We find

ey is the total specie held by all agents in the economygqat the growth rates of the various measures of money

Under a fiat standard, the quantity of primary money is the . L X
monetary base, the quantity of fiat money plus specie thagg'; d@?{\(:\rt]lgrr:g/efggﬂ?ntﬁgit\;/vg;algggtrlgg under fiat stan-

is held by the bank and nonbank public. . ' .
To measure the quantity of secondary money, we add Under fiat standards, we find the same extremely high

all the assets held by the nonbank public that are used Q rrel?tion dbbetwer(]en money %rovvthhanr(]j inflatiog_ tgathhas
media of exchange and subtract the quantity of prima een found by other researchers who have studied this re-

money. We take the assets that circulate as media of e aﬂgﬂzmp};gédgglo\?a stm?htgﬁégijﬁfggﬂoﬂethﬁsrga-
change to include those types included in the convention: P ry y '

ally used monetary aggregate M2. Hence, our measure rr{]ae ccr);rger]aetloréggévr\W/ZZn mﬁgﬁggrgw&gizsygﬁgtgﬁﬁg'
secondary money is M2 less primary money. ry Y. ry Y.

: Iways 0.99.

We base our study on data for 15 countries that havé ; . .
operated under both commodity and fiat monetary stary; t'_l'he h'lgh correl?tlonl' betwe?nt'mor;](.ey t?rtc\)NWth "’}[?]d {\r/:/
dards. For each country, we computed the long-run ge A |'0rt1)|on yltSlégges s?én?ar rela '?r?s Ilp € gen f Z. 0
metric average growth rates of our three measures of moﬁfn"ﬂ[‘h Pjts'f thoes no eherm|_neth ? tﬁ ople. ur Iln Ingt,
ey, prices, and output for the period during which the coun- ¢ that of ofher researcners, is that the slope 1S close 1o

try operated under a commodity standard and the perioﬁj‘ri]ty' r\i/ranShg\;]v dthsizcign(égan ébﬁgerergvﬁhplgaéhﬂ%gg}l
during which it operated under a fiat standard. The coun- P ry 'y y9

tries in our sample and the periods during which they arécﬁgrst ftcr)]retggsgﬁéa?g‘r?g?;dvzamggesg?geatng%r:'rg; }ir;\?et
considered to be operating under the two standards are gi ’ ry 9

en in the accompanying table. Because we were unable iﬁr&%%z:ré%r?ﬁﬁgzimigﬁdards in contrast, we find at best
obtain data on specie for Brazil and Sweden, those coun- ty ’ '

tries are not included in our sample for commodity moneya rg?ﬁﬁgfﬁ p&ﬂﬁg&gﬁ”&??&ggﬁ%ﬁgemgﬂgg g;}omg
standards. Similarly, because we were unable to obtain dafy ' ' P

on the monetary base for Argentina, itis not included in ouf'casure of money used. The highest correlation between

sample for fiat standards. However, we include two fiaf 'ONeY growth and infiation is 0.71, when M2 is the mea-

periods for Spain: one prior to the Spanish Civil War and>re of money.AIower correlation of0.491s c_)bta_ined when
one from the beginning of World War Il until 1980. This primary money is the measure. The cogrrﬁellatlon is only 0.41
break occurs because the price and money series are I?(;avc fﬁ:?gﬁg:ycg?glg}[’igi tt?eetv\r/neee?w mor?gts zrg\/\r;t% S;n d
comparable between these two periods. We omit the h)i flati dthe diff inthi lati 3ég di

perinflation period from the fiat period for Germany be- inflation and the differences in this correlation depending on

. . ; . .which measure of money is used. In Chart 2, we plot the
cause money grovvth. and |nflat!on Were So h'|gh during th'%l:),ng-run primary money )g/;rowth and inflation rates Il?or the
period that if it were included, it would dominate all cor-

relations for fiat standards. The data used are described mmodity star&dard observatlonﬁ. Inghﬁ” 3 we plot the
the appendix in Rolnick and Weber 1995, ong-run secondary money growth and inflation rates.



The finding that the correlation between money growthcommodity standard. The correlation between primary
and inflation is the same for all measures of money undemoney growth and output growth is 0.40 under fiat stan-
fiat standards but differs for different measures of moneylards but 0.80 under commodity standards. This corre-
under commodity standards suggests that the growth ratéstion is also lower when money is measured by M2: the
of the various money measures are also highly correlatecbrrelations are 0.07 under fiat standards and 0.40 under
under fiat standards but less highly correlated under coneommaodity standards. However, for secondary money, the
modity standards. This is what we find. results are reversed: the correlation is 0.37 under fiat stan-

There is a strong, positive correlation between thedards and —0.06 under commaodity standards.
growth rates of primary and secondary money under fiat With respect to whether output growth is higher under
standards. The correlation is 0.99, suggesting, once agaione of the standards, we obtain unambiguous results. The
a relationship that is close to linear. Further, because theutput growth rate is higher under fiat standards. Specifi-
observations lie close to the 45-degree line through theally, the average output growth rate is 3.53 percent per
grand means, as shown in Chart 4, the slope of the rela«ear under fiat standards, whereas under commodity stan-
tionship is close to unity. dards, itis only 2.55 percent per year. In addition, with the

In contrast, we find no evidence of a relationship be-exception of Spain, every country in our sample had a
tween the growth rates of primary and secondary monefiigher long-run average output growth rate during its fiat
during commodity standard episodes. The correlation istandard period than during its commodity standard period.
0.10. This almost complete absence of a relationship ighis is also the case for Spain when only the period from
shown in Chart 5, where we display a plot of the growth1941 to 1980 is considered. Further, as suggested above,
rate of primary money against the growth rate of secondarye find that the rates of output and primary money growth
money for commaodity standard observations. are very close under commodity standards.

A comparison of Charts 1, 2, and 3 suggests two other Since both money growth and output growth are higher
points about money growth and inflation under fiat andunder fiat standards, one might conclude that there is a
commodity standards. One point is that, on average, ratgmsitive long-run relationship between money growth and
of money growth are higher under fiat standards. The awutput growth. Drawing such a conclusion is unwarranted,
erage rates of money growth are 13.0, 14.4, and 13.8 pelowever. It confuses evidence from when countries switch
cent per year for primary money, secondary money, antb a different monetary standard with evidence from when
M2, respectively, under fiat standards. The correspondingountries operate under a given monetary standard. The
growth rates under commodity standards are 2.94, 7.8@&vidence from the average levels of money growth and
and 5.35 percent per year. Further, every country in ououtput growth of countries under commodity standards and
sample experienced higher rates of money growth in theountries under fiat standards only suggests a relationship
period during which it was operating under a fiat standardetween a country’s level of output growth and its being
than in the period during which it was operating under aon a given standard. The evidence does not suggest that if
commodity standard. a country is already on a fiat standard, for example, in-

The other point is that, on average, inflation rates arereasing the rate of money growth will increase its rate of
also higher under fiat standards. The average inflation ratsutput growth. Indeed, as we have shown, there is only
for the fiat standard observations is 9.17 percent per yeaweak evidence for a positive relationship between money
the average inflation rate for the commodity standard obgrowth and output growth under fiat standards.
servations is 1.75 percent per year. And, once again, evey

: : . o . Summary and Concluding Remarks
country in our sample experienced a higher rate of inflatio . "
in the period during which it was operating under a fiatqn this study, we have uncovered several facts about dif

standard than in the period during which it was operating{en:"nceS dm :jnoney, |ana}|0n, artl)d ouéput under FWOh'T‘O”?' |
under a commodity standad. ary standards. Our results are based on extensive historica

o . money, price, and output data for 15 countries. We find
The finding about money growth, at least primary mon- ; X
ey growth, is not surprising. Under a commodity stand arolthat under fiat standards, the growth rates of various mone-

the rate at which primary money (specie) can grow is Iim_tary aggregates are more highly correlated with inflation

ited by technology. In the long run, we expect that the rateand with each other than they are under commodity stan-

. . dards. In contrast, we do not find that money growth is
of growth of primary money would be approximately the ; )
same as tha of real output. (Thisis what we find, as regite, 0 GRS 00 DRI, SR B R,
ported below.) This limitation does not apply to primary rds, rates of mone rthh inflation, and output growth
money under a fiat standard because under such a staq% ' Y9 ’ ’ putg

dard, money is virtually costless to produce. Nonetheles€€ 2l higher than they aref_ugder Co”(‘ijd'ty standards.
the money growth results leave an unresolved issue. Goy- >0Me May interpretour findings as demonstrating some
?_ausal relationship between money and inflation or be-

ermnments can choose to have fiat money grow at the av o
een money and output. Such a conclusion is unwar-

age rate that primary money grows under a commodi .
standard. The question is, Why do governments choose nted. Only with the development_ of models of monetary

' Standards that confront findings like those we have pre-
have fiat money grow faster? ' : ; .

sented can researchers be confident in drawing causality

Money and Output implications and ultimately designing better monetary pol-
In this section, we examine the relationship between théies and institutions. Our hope is that this study will stim-
growth rates of our various measures of money and thalate research on models of monetary standards and en-
growth rate of output. We obtain mixed results. We findcourage efforts to obtain better data on the experiences of
that under fiat standards, the correlation between primargountries under alternative monetary standards.
money growth and output growth is lower than under a
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1643-1652, when they were 3.5 times the 1501-1510 level.” A 340 percent increase
in the price level over 100 years, as in Spain, amounts to an average annual inflation
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England) amounts to an even lower average annual inflation rate of only 0.94 percent.



The Sample

Countries and Periods During Which They Had
Commodity and Fiat Money Standards*

Period of Monetary Standard

Country Commodity Fiat
Argentina 1884-1929 —
Brazil — 1930-87
Canada 1871-1929 1935-93
Chile 1908-25 1940-80
France 1897-1936 1937-94
Germany** 1876-1913 1950-91
Italy 1862-1935 1947-93
Japan 1885-1931 1932-94
Netherlands 19001936 1936-92
Norway 1865-1931 1931-78
Portugal 1854-91 1932-89
Spaint 1874-83 1883-1935
1941-80
Sweden — 1931-94
United Kingdom 18701931 1931-88
United States 1820-1932 1933-91

*The timing for changes from commodity to fiat standards is generally based

on the last time a country was officially on a commodity standard.

**The period of hyperinflation in Germany between 1913 and 1950 is omitted.

TThe fiat standard for Spain is broken because the money and price data in
the two periods are not comparable. The first period represents the standard
before the Spanish Civil War; the second, the standard after World War Il
began.
Sources: See Rolnick and Weber 1995, appendix.




Charts 1-3
Money Growth vs. Inflation

Long-Run Geometric Average Growth Rates
of Two Measures of Money and the Price Level
in Gountries With Both Fiat and Commodity Money Standards

Chart 1 Under Fiat Money Standards . . .
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Charts 2-3 ... And Under Commodity Money Standards
Chart 2 Primary Money Measure

Inflation %
12 - b
8 [ —
L ° o _
4= 8
)
L ° . _
®
0 ..‘ () -
R S T N Y |
-2 0 4 8 12 % Money Growth

Chart 3 Secondary Money Measure

Inflation %
12 -

-2 0 4 8 12 % Money Growth

Sources: See Rolnick and Weber 1995, appendix.




Charts 4-5
Primary vs. Secondary Money Growth

Long-Run Geometric Average Growth Rates of Two Measures of Money
in Countries With Both Fiat and Commodity Money Standards

Chart 4 Under Fiat Money Standards . . .
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Sources: See Rolnick and Weber 1995, appendix.




