The Ends of Four Big Inflations
Thomas J. Sargent
Revised May 1981
Working Paper #158

PACS File #2700

Federal Reserve Bank of Minneapolis
and

University of Minnesota

The views expressed herein are solely those of the author and do not necessarily
represent the views of the Federal Reserve Bank of Minneapolis or the Federal
Reserve System. The material contained is of a preliminary nature, is circulated
to stimulate discussion, and is not to be quoted without permission of the
author,

Note: This paper was prepared for a conference on inflation sponsored by the
National Bureau of Economic Research. Helpful comments on earlier drafts were
made by Preston Miller, John Kennan, Peter Garber, and Gail Makinen. General
conversations on the subject with Michael K. Salemi and Neil Wallace have been
most helpful. Gail Makinen directed my attention to the unemployment figures for
Poland.



Introduction

In the last fifteen years, many western economies have experienced
persistent and growing rates of inflation. Some prominent economists and states-
men have become convinced that this inflation has a stubborn, self-sustaining
momentum, and that either it simply is not susceptible to cure by conventional
measures of monetary and fiscal restraint, or else that in terms of the conse-
quent widespread and sustained unemployment, the cost of eradicating inflation
by monetary and fiscal measures would be prohibitively high., It is often claimed
that there is an "underlying rate of inflation" which responds slowly, if at all,
to restrieti@e monetary and fiscal measures.l/ Evidently, this underlying rate
of inflation is the rate of inflation that firms and workers have come to expect
will prevail in the future. There is momentum in this process because firms and
workers supposedly form their expectations by extrapolating past rates of infla-
tion into the future. If this is true, the inflation record of the past fifteen
years has left firms and workers with a legacy of high expected rates of infla-
tion which promise to respond only slowly, if at all, to restrictive monetary and
fiscal poliey actions. According to this view, restrictive monetary and fiscal
actions in the first instance cause substantial reductions in output and employ-
ment, but have little, if any, effects in reducing the rate of inflation. For
the economy of the United States, a widely cited estimate is that for every one
percentage point reduction in the annual inflation rate accomplished by restric-
tive monetary and fiscal measures, 220 billion dollars of annual GNP would be
lost. For the 2,500 billion dollar U,S. economy, the cost of achieving zero
percent inflation is great, indeed, according to those who believe this estimate.

An alternative "rational expectations" view denies that there is any

inherent momentum in the present process of inflation-gl On this view, it is
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acknowledged that firms and workers have now come to expect high rates of infla-
tion in the future, and that they atrike inflationary bargains in light of these
expéctations.g/ However, it is held that people expect high rates of inflation
in the future precisely because the goverment's current and prospective monetary
and fiscal policies warrant those expectations, Further, the current rate of
inflation and people's expectations about future rates of inflation may well seem
slow to respond to isolated actions of restrictive monetary and fiscal policy
that are viewed as temporary departures from what is perceived as a long-term
government policy involving high average rates of government deficits and mone-
tary expansion in the future. Thus, inflation only seems to have a momentum of
its own, while it is actually the long-term government policy of persistently
running large deficits and creating money at high rates which imparts the momen-
tum to the inflation rate. An implication of this view is that inflation can be
Stopped much more quickly than advocates of the "momentum view" have indieated,
and that their estimates of the length of time and the costs of stopping infla-
tion in terms of foregone output (220 billion dollars of GNP for one percentage
point in the inflation rate) are erroneous. This is not to say that it would be
easy to eradicate inflation. On the contrary, it would require far more than a
few temporary restrictive fiscal and monetary actions. Instead, it would require
a change in the policy regime: there must be an abrupt change in the continuing

government policy or strategy for setting deficits now and in the future that is

sufficiently binding as to be widely believed. Economists do not now possess
reliable, empirically tried and true models that can enable us to predict pre-
cisely how rapidly and with what disruption in terms of lost output and employ-
ment such a regime change will work its effects. Undoubtedly, how costly such a
move wWould be in terms of foregone output, and how long it would be in taking
effect would depend partly on how resolute and evident the government's commit-

ment was,
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This paper describes several dramatic historical experiences which I
believe to be consistent with the "rational expectations™ view, but which seem
difficult to reconcile with the "momentum" model of inflation. The idea is to
stand back from our current predicament, and to examine the measures that suc~
cessfully brought drastic inflations under control in several European countries
in the 1920s. I shall describe and interpret events in Austria, Hungary, Ger-
many, and Poland, each of which experienced a dramatie "hyperinflation" in which,
after the passage of several months, price indexes assumed astronomical propor-
tions. The basic data to be studied are the price indexes in figures 2-4., These
data are recorded‘in a logarithmic scale, so that they will fit on a page. For
all four countries, and especially Germany, the rise in the price level was
spectacular. The graphs also reveal that in each case inflation stopped abrupt-
ly, rather than gradually. I shall also briefly describe events in Czecho-
slovakia, a country surrounded by neighbors experiencing hyperinflations, but
which successfully achieved a stable currency itself. My reason for studying
these episodes is that they are laboratories for the study of regime changes.
Within each of Austria, Hungary, Poland, and Germany, there occcurred a dramatic
change in the fiscal policy regime, which in each instance was associated with
the end of a hyperinflation. Further, though it shared some common problems with
its four neighbors, Czechoslovakia deliberately adopted a relatively restrictive
fiscal policy regime, with the avowed aim of maintaining the value of its cur-
rency.

While there are many differences in details among the Austrian, Hun-
garian, Polish, and German hyperinflations, there are some very important common

features. These include the following:
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Figure 2
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(1) The nature of the fiscal policy regime in effect during each
of the hyperinflations. Each of the four countries persis-
tently ran enormous budget deficits on current account.

(ii) The nature of the deliberate and drastic fiscal and monetary
measures taken to end the hyperinflations.

(iii) The immediacy with which the price level and foreign ex-
changes suddenly stabilized.ﬂ/

(iv) The rapid rise in the "high powered" money supply in the

months and years after the rapid inflation had ended.

I shall assemble and interpret the facts in the light of a view about
the forces which give money value, and about the way the international monetary
system worked in the 1920s. Before interpreting the historical facts, I now turn

briefly to describe this view.

The Gold Standard

After World War I, the United States was on the gold standard. The
U.S. government stood ready to convert a dollar into a specified amount of gold
on demand. To understate things, immediately after the World War, Hungary,
Austria, Poland, and Germany were not on the gold standard. In practice, their
currencies were largely "“fiat" or unbacked. The governments of these countries
resorted to the printing of new unbacked money to finance government deficits.é/
This was done on such a scale that it led to depreciation of the currencies of
spectacular proportions. In the end, the German mark stabilized at
1,000,000,000,000 paper marks to the pre-war gold mark, the Polish mark at
1,800,000 to the gold zloty, the Austrian crown at 14,400 paper crowns to the
pre-war Austro-Hungarian crown, and the Hungarian krone at 14,500 paper crowns to

the pre-war Austro~Hungarian crown.éf
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This paper focuses on the deliberate changes in poliecy that each of
Hungary, Austria, Poland, and Germany made to end its hyperinflation, and the
deliberate choice of policy that Czechoslovakia made to avoid inflation in the
first place. The hyperinflations were each ended by restoring or virtually
restoring convertibility to the dollar or equivalently to gold. For this reason,
it is good to keep in mind the nature of the restrictions that adherence to the
gold standard imposed on a government. Under the gold standard, a government
issued demand notes and longer-term debt which it promised to convert into gold
under certain specified conditions, i.e. on demand, for notes. Fresumably,
people were willing to hold these claims at full value if the government's
promise to pay were judged to be good. The government's promise to pay was
"backed" only partially by its holding of gold reserves. More important in
practice, since usually a government did not hold 100% reserves of gold, a
government's notes and debts were backed by the commitment of the government to
levy taxes in sufficient amounts, given its expenditures, to make good on its
debt. In effect, the notes were backed by the government's pursuit of an
appropriate budget policy. During the 1920s, John Maynard Keynes emphasized that
the size of a government's gold reserve was not the determinant of whether it
could successfully maintain convertibility with gold: its fiscal poliegy was.z/
On this view, what mattered was not the contemporary government deficit, but the
present value of current and prospective future government deficits. The govern-
ment was like a firm whose prospective receipts were its future tax collections.
The value of the government's debt was, to a first approximation, equal to the
present value of current and future government surpluses. So under a gold
standard, a government must honor its debts and could not engage in inflationary
finance. In order to assign a value to the government's debt, it was necessary

to have a view about the fisecal policy regime in place, that is, the rule
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determining the government deficit as a function of the state of the economy now and
in the future. The public's perception of the fiscal regime influenced the value of
government debt through private agents' expectations about the present value of

8/

the revenue streams backing that debt.=~ It will be worthwhile to keep this view

of the gold standard in mind as we turn to review the events surrounding the ends
of four hyperinflations.g/

However, before we turn to the historical facts, it will be ueful to
expand a little more generally on the distinction between the effects of isolated
actions takep within the context of a given general strategy, on the one hand,
and the effects of choosing among alternative general strategies or rules for
repeatedly taking actions. The latter choice I refer to as a choice of regime.
The values of government expenditures and tax rates for one particular quarter
are examples of actions, while the rules, implicit or explicit, for repeatedly
selecting government expenditures and tax rates as functions of the state of the
economy are examples of strategies. Recent work in dynamic macroeconomics has
discovered the following general principle: whenever there is a change in the
government strategy or regime, private economic agents can be expected to change
their strategies or rules for choosing consumption rates, investment rates, port-
folios, and so on.lg/ The reason is that private agents' behavior is selfish, or
at least purposeful, so that when the government switches its strategy, private
agents usually find it in their best interests to change theirs. One by-product
of this principle is that most of the empirical relationships captured in stan-
dard econometric models cannot be expected to remain constant across contem-
plated changes in government policy regimes. For this reason, predictions made
by assuming that such relationships will remain constant across regime changes
ought not to be believed. The "1 percent reduction in inflation would cost 220

billion dollars of annual GNP" estimate is one example of such a faulty predic-
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tion, When an important change in regime cccurs, dynamiec macroeconomics would
predict that the entire pattern of correlations among variables will change in
quantitatively important ways.

While the distinction between isolated actions and strategy regimes is
clear in principle, it is an admittedly delicate task to interpret whether
particular historical episodes reflect isolated actions within the same old
"rules of the game" or whether they reflect a new set of rules or government
strategies.ll/ All that we have to go on are the recorded actions actually taken,
together with the pronouncements of public officials, laws, legislative votes,
and sometimes constitutional provisions. Out of this material we are to fashion a
view about the government strategy being used. Common sense suggests and techni-
cal econcmetric considerations confirm the difficulties in making such inter-
pretations in general. Having said this, I believe that the examples described
below are about as close to being laboratories for studying regime changes as

history has provided.

Austria

At the end of World War I, the Austro-Hungarian empire dissolved into a
number of successor states, of whiech Austria was one. After having been the
center of an empire of 625,000 sq. kilometers and 50 million inhabitants, the
dissolution left Austria a small country of 80,000 sq. kilometers and 6.5 million
inbabitants. Having suffered food scarcities during the war that were produced
by an effective allied blockade, Austria found herself confronted with new na-
tional borders and trade barriers that cut her off from the food sources formerly
within her empire. Further, the government of Austria reabsorbed a large number
of Austrian imperial bureaucrats who were no longer welcome in the other succes-
sor states, Austrians also faced a large scale unemployment problen, stemning

from the need to reconvert the economy to peaceful activities, and to adjust to
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the new national borders. If this were not enough, as a loser of the war, Austria
owed the Reparation Commission sums that for a long time were uncertain in
amount, but were presumed eventually to be substantial. The Reparation Commis-
sion, in effect, held a blanket mortgage against the assets and revenues of the
Austrian government.

The government of Austria responded to these pressing problems by
making large expenditures in the form of food relief and payments to the unem-
ployed. In addition, the state railrcads and monopolies ran deficits, as taxes
and prices were kept relatively low. The government did not collect enough taxes
to cover exﬁenditures, and so ran very substantial defieits during the years
1919-1922 (see Table A1). As Table Al shows, in these years the deficit was
typically over 50 percent of the total government expenditures. The government
financed these defilcits by selling treasury bills to the Austrian section of the
Austro-Hungarian bank. The result was a very rapid increase in the volume of
"high powered" money, defined as the notes and demand deposit obligations of the
central bank (see Table A2), As the figures in Table A2 indicate, between March
1919 and August 1922, the total note cireculation in Austrialg/ of the Austro-
Hungarian bank inereased by a factor of 288 times. This expansion of central
bank notes stemmed mainly from the central bank's policy of discounting treasury
bills. However, it also resulted partly from the central bank's practice of
making loans and discounts to private agents at nominal interest rates of between
6 and 9 percent per annum, rates which by any standard were far too low in the
view of the inflation rate, which averaged 10,000 percent per annum from January
1921 to August 1922 (Table A3).1§f

In responge to these government actions and what seemed like prospects
for their indefinite continuation, the Austrian crown depreciated internation-

ally and domestic prices rose rapidly (see Tables A3 and A4). While between
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January 1921 and August 1922 the note circulation of the central bank increased
by a factor of 39, the retail price index increased by a factor of 110 (see Tables
A3 and A¥) so that the real value of the note circulation diminished during the

e 14/
currency depreciation.,—

The "flight from the crown" occurred as people chose
to hold less of their wealth in the form of the rapidly depreciating crown, at-
tempting instead to hold foreign currencies or real assets.lé/ From the view-
point of financing its deficit, it was in the interest of the government of
Austria to resist the flight from the crown, because it had the effect of
diminishing the resources that the government could command by printing money.
Therefore, tﬁe government established a system of exchange controls administered
by an agency called the Devisenzentrale. The essential function of this agency
was to increase the amount of Austrian crowns held by Austrians, which it accom-
plished by adopting measures making it difficult or illegal for Austrians to hold
foreign currencies and other substitutes for Austrian crowns.lé/,lI/ Despite
these regulations, it is certain that Austrian citizens were holding large
amounts of foreign currencies during 1921 and 1822.

Table Al reveals that the Austrian crown abruptly stabilized in August
1922, while Table A3 indicates that prices abruptly stabilized a month later.
This occurred despite the fact that the central bank's note circulation continued
to inecrease rapidly, as Table A1 indicates. Furthermore, there occurred no
change in currency units or "currency reform," at least not for another year and
a nalf.

The depreciation of the Austrian crown was suddenly stopped by the
intervention of the Council of the League of Nations, and the resulting binding
commitment of the government of Austria dramatically to reorder her fiscal and
monetary strategies. After her increasingly desparate pleas to the allied gov-

ernments for international aid had repeatedly been rejected or only partially
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fulfilled, in late August 1922 the Council of the League of Nations undertook to
enter into serious negotiations to reconstruct the financial system of Austria.
These negotiations led to the signing of three protocols on October 2, 1922 which
successfully guided the financial reconstruction of Austria. It is remarkable
that even before the precise details of the protocols were publicly announced,
the fact of the serious deliberations of the Council brought relief to the
situation. This can be seen in Tables A3 and AY, and was described by Pasvolsky
as follows:
"The moment the Council of the League decided to take

up in earnest the question of Austrian reconstruction, there

was immediately a widespread conviction that the solution of

the problem was at hand. This conviection communicated it-

self first of all to that delicately adjusted mechanism, the

international exchange market. Nearly two weeks before

Chancellor Seipel officially laid the Austrian question be-

fore the Council of the League, on August 25, the foreign

exchange rate ceased to soar and began to decline, the in-

ternal price level following suit three weeks later. The

printing presses in Austria were still grinding out new cur-

rency; the various ministries were still dispersing this new

currency through the countries by means of continuing bud-

getary deficits. Yet the rate of exchange was slowly de-

elining. The crisis was checked.™"18/

The first protocol was a declaration signed by Great Britain, France,
Italy, Czechoslovakia, and Austria that reaffirmed the political independence
and sovereignty of Austria;rgl The second protocol provided conditions for an
international loan of 650,000,000 gold crowns to Austria. The third protocol was
signed by Austria alone, and laid out a plan for reconstruction of her fiscal and
monetary affairs. The Austrian government promised to establish a new indepen-
dent central bank, to cease running large deficits, and to bind itself not to
finance deficits with advances of notes from the central bank. Further, the
government of Austria agreed to accept in Austria a Commissioner General, ap-

pointed by the Council of the League, who was to be responsible for monitoring

the fulfillment of Austria's commitments. The government of Austria also agreed
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to furnish security to back the reconstruction loan. At the same time, it was
understood that the Reparation Commission would give up or modify its claim on
the resources of the government of Austria.

The government of Austria and the League both moved swiftly to execute
the plan outlined in the protocols. 1In legislation of November 14, 1922, the
Austrian National Bank was formed to replace the old Austrian section of the
Austro-Hungarian bank, and it was to take over the assets and functions of the
Divesenzentrale. The new bank began operations on January 1, 1923, and was
specifically forbidden from lending to the government except on the security of
an equal amount of gold and foreign assets. The bank was also required to cover
its note issues with certain minimal proportions of gold, foreign earning assets,
and commercial bills. Further, once the government's debt to the bank had been
reduced to 30,000,000 gold crowns, the bank was obligated to resume convertibil-
ity into gold.

The government moved to balance its budget by taking concrete steps in
several directions. Expenditures were reduced by discharging thousands of gov-
ernment employees. Under the reconstruction scheme, the government promised
gradually to discharge a total of 100,000 state employees., Deficits in govern-
ment enterprises were reduced by raising prices of government sold goods and
services. New taxes and more efficient means of collecting tax and ocustom
revenues were instituted. The results of these measures can be seen by comparing
the figures in Table A6 with those in Table A1. Within two years the government
was able to balance the budget.

The stabilization of the Austrian crown was not achieved via a currency
reform. At the end of 1924 there was introduced a new unit of currency, the
schilling, equal to 10,000 paper crowns. The introduction of this new unit of

currency occurred long after the exchange rate had been stabilized, and was

surely an incidental measure.gg/
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Table A2 reveals that from August 1922, when the exchange rate suddenly
stabilized to December 1924, the circulating notes of the Austrian central bank
inereased by a factor of over six times. The phenomenon of the achievement of
price stability in the face of six-fold increase of the stock of "high powered
money" was widely regarded by contemporaries as violating the quantity theory of
money, and so it seems to do. However, these observations are not at all
paradoxical when interpreted in light of a view which distinguishes sharply
between "unbacked" or "outside" money, on the one hand, and "backed" or "inside"
money, on the other hand. In particular, the balance sheet of the central bank
and the nature of its open market operations changed dramatically after the
carrying out of ﬁhe League's protocols, with the consequence that the proper
intrepretation of the figures on the total note obligations of the central bank
changes substantially. Before the protocols, the liabilities of the central bank
were "backed" mainly by government treasury bills, that is, they were not backed
at all, since treasury bills signified no commitment to raise revenues through
future tax collections. After the execution of the protoceols, the liabilities of
the central bank became backed by gold, foreign assets, and commercial paper, and
ultimately by the power of the government to collect taxes. At the margin,
central bank liabilities were backed 100% by gold, foreign assets, and commercial
paper as notes and the deposits were created through open market operations in
those assets (see Table A5). The value of the crown was backed by the commitment
of the government to run a fiscal policy compatible with maintaining the conver-
tibility of its liabilities into dollars. Given such a fiscal regime, to a first
approximation, the intermediating activities of the central bank did not affect
the value of the crown, so long as the assets purchased by the bank were suffi-
ciently valuable. Thus, the six-fold increase in the liabilities of the central

bank after the protocols ought not to be regarded as "inflétionary." The wil-
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lingness of Austrians to convert hoards of foreign exchange into crowns, which is
reflected in Table A5, is not surprising since the stabilization of the crown
made it a much more desirable asset to hold relative to foreign exchange.gl/’gg/

The available figures on unemployment indicate that the stabilization
of the crown was attended by a substantial increase in the unemployment rate,
though unemloyment had begun to climb well before stabilization was achieved (see
Table A7). The number of recipients of state unempibyment benefits gradually
climbed from a low of 8,700 in December 1921 to 83,000 in December 1922. It
climbed to 167,000 by March 1923, and then receded to 76,000 in November 1923.g§/
How much of this unemployment was due to the achievement of currency stabiliza-~
tion, and how much was due to the real dislocations affecting the Austrian
economy cannot be determined. However, it is true that currency stabilization
was achieved in Austria very suddenly, and with a cost in terms of increased
unemployment and foregone output that was minor when compared with the "1 percen-
tage point inflation reduction costs 220 billion dollars lost CNP" iradeoff that

has figured in contemporary discussions in the United States.

Hungary

Like its old partner in the dual Habsburg monarchy, Hungary emerged
from_World War I as a country much reduced in land, population, and power. It
retained only 25 percent of its territory (down from 325,000 sq. kilometers to
92,000) and only 37 percent of its population {down from 21 million to about 8
million). Its financial and economic life was disrupted by the newly erected
national borders separating it from peoples and economic institutions formerly
within the domain of the Habsburg dual monarchy.

At the end of the war, Hungary experienced political turmoil as the

Habsburg King Charles was replaced by the government of Prince Karolyi. In March
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1919, the Karolyi government was overthrown by the Bolsheviks under Bela Kun.
The regime of Bela Kun lasted only four months, as Romania invaded Hungary,
occupied it for a few weeks, and then withdrew. A new repressive right wing
regime under Admiral Horthy then took power. The "white terror" against leftists
carried out by supporters of Horthy took even more lives than the "red terror"
that had occurred under Bela Kun,

At the end of the war, the currency of Hungary consisted of the notes
of the Austro-Hungarian bank. By the provisions of the Treaties of Peace of
Trainon and St. Gerwain, the successor states to the Austro-Hungarian empire were
required to étamp'the notes of the Austro-Hungarian bank that were held by their
residents, in effect, thereby recognizing those notes as debts of the respective
new states. Before Hungary executed this provision of the Treaty of Trainon, the
currency situation grew more complicated, for the Bolshevik regime had access to
the plates for printing one and two crown Austro-Hungarian bank notes and it used
them to print more notes. The Bolshevik government also issued new so-called
"white notes."” Each of these Bolshevik-issued currencies was honored by the
subsequent government.

The Austro-Hungarian bank was liquidated at the end of 1919, and it was
replaced by an Austrian section and a Hungarian section. The functions of the
Hungarian section of the old bank were assumed in August 1921 by a State Note
Institute which was under the control of the Minister of Finance. In August
1921, the Note Institute issued its own notes, the Hungarian krone, in exchange
for Hungarian stamped notes of the Austro-Hungarian bank, and several other
classes of notes, including those that had been issued by the Bolshevik regime.

As a loser of the war, Hungary owed reparations according to the Treaty
of Trainon. The Reparation Commission had a lien on the resources of the govern-

ment of Hungary. However, neither the total amount owed nor a schedule of pay-
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ments was fixed for years after the war., This circumstance alcne created seriocus
obstacles in terms of achieving a stable value for Hungary's currency and other
debts, since the unclear reparations obligations made uncertain the nature of the
resources which backed those debts.

From 1919 until 1924 the government of Hungary ran substantial budget
deficits. The government's budget estimates in Table H? are reported by Pasvol-
sky substantially to understate the size of the deficits.gﬂ/ These deficits were
financed by borrowing from the State Note Institute, and were a ma jor cause of a
rapid increase in the note and deposit liabilities of the State Note Institute.
An additionai cause of the increase in liabilities of the Note Institute was the
increasing volume of loans and discounts that it made to private agents (see
Table H2). These loans were made at a very low interest rate, in view of the
rapld rate of price appreciation, and to a large extent amounted to simple gifts
from the Note Institute to those lucky enough to receive loans on such generous
terms. These private loans account for a much larger increase in high powered
money in the Hungarian than in the other three hyperinflations we shall study.

As Table H3 shows, the Hungarian krone depreciated rapidly on foreign
exchange markets, and domestic prices rose rapidly. Between January 1922 and
April 1924, the price index increased by a factor of 263 times. In the same
period, the total notes and deposit liabilities of the Note Institute increased
by a factor of 85 times, so that the real value of the liabilities of the Note
Institute decreased substantially. As in the case of Austria, this decrease is
symptomatic of a "flight from the krone," as residents of Hungary attempted to
economize on thelr holdings of krones and instead to hold assets dominated in
more stable currencies. As in the case of fAustria, the government of Hungary

resisted this force by establishing in August 1922 a Hungarian Devisenzentrale

within the State Note Institute.






