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A (not so brief) history of inflation in Austria

We analyze the eventful history of inflation in Austria over the past two centuries against
the background of institutional, economic and political developments. Ultra-high inflation
or hyperinflation resulted from repeated monetary financing of war expenses, war-related
destruction of productive capacity as well as fear of short-term political and social conse-
quences of anti-inflationary measures. Like other countries, Austria experienced the highest
inflation during peaceful times in the 20* century when efforts were made to cushion the
negative output effects of oil price shocks. Inflation volatility was high in the 19" century up
to the Griinderzeit boom and in the 20" century during the Great Inflation; it was low in the
half-century up to World War | and during the Great Moderation. Our frequency domain
analysis for the pre-World War | and post-World War Il periods finds that, in line with the
economic literature, the correlation between money growth and inflation is considerably higher
for long and very long frequencies than for business cycle frequencies. The varying correlation
between money and inflation reflects changing monetary regimes. We cannot establish a
stable empirical Phillips curve relationship; in the post-World War Il period, the relationship
breaks down once supply shocks (oil prices) are included. Deflation was quite frequent in
19*-century Austria and was not necessarily associated with recessions. By contrast, Austria’s
20" century Great Depression fits the textbook notion of deflation, high unemployment and
economic slack. Formal central bank independence did not prevent the erosion of monetary
value in “emergency situations” of wars. Hyperinflations and currency reforms repeatedly
inflicted substantial and long-lasting damage on citizens’ trust in state money and in the state
more generally.

JEL classification: E58, N13, N14
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Maintaining price stability is the pri-
mary objective of monetary policy
nowadays, and we have become used to
very low rates of consumer price infla-
tion in Austria over the past three
decades. However, inflation has not
always been low. The bicentennial of
the Oesterreichische Nationalbank
(OeNB) offers the opportunity to ana-
lyze the eventful — and at times dra-
matic — history of inflation in Austria
over the past two centuries.

Looking back in history, we find
that the central bank’s role, mandate,
and institutional status in relation to
the government, the intermediate goals
of monetary policy as well as the in-
struments available to, and used by, the
central bank have evolved considerably
over time. These changes reflect vary-

ing economic circumstances (such as
the conduct of devastating and expen-
sive wars) and the evolution of economic
thought (e.g. the doctrine of metal
standards that applied throughout most
of the 19" century, the Keynesian con-
cept of exploiting an — actual or per-
ceived — tradeoff between unemploy-
ment and price stability during the
1960s and 1970s, and the emphasis on
time inconsistency and central bank
independence since the 1980s).

Any analysis of price and inflation
developments should take this broader
perspective into account rather than
imposing present-day economic and
institutional concepts ex post. In this
article, we therefore combine a historic
narrative that recalls relevant political,
institutional and economic develop-
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ments when identifying various infla-
tion regimes with empirical statistical
and econometric analysis to shed light
on Austria’s inflation history from vari-
ous angles.Z We use the long time series
that have now been made available by
the OeNB to discuss specific features of
the development of the inflation rate.
In particular, we investigate inflation
volatility, the long-run relationship
between money growth and inflation,
and the short-run correlation between
the output gap and inflation in Austria;
we then discuss whether these relation-
ships have changed over time.

For our purposes, it is useful to dis-
tinguish five periods of inflation in
Austria over the past two centuries:
first, the pre-World War I period of an
overall relatively stable price level (sec-
tion 1); second, World War I (WW 1)
and the following period of hyperinfla-
tion (section 2); third, the post-WW I
currency reform, the Creditanstalt cri-
sis and the Great Depression (sec-
tion 3); fourth, World War II (WW II)
and the postwar inflation and currency
reform (section 4); fifth, the further
postwar period, which includes the re-
sponse to the demise of the Bretton
Woods system, the first and second oil
price shocks as well as the hard cur-
rency policy and Austria’s membership
in Economic and Monetary Union
(EMU) (section 5). Section 6 summa-
rizes and concludes.

1 The first century until World
War |

The foundation of the privilegirte oes-
terreichische National-Bank in 1816 re-
flected the attempt to establish mone-
tary stability after 100 years of incon-

A (not so brief) history of inflation in Austria

sistent policies resulting from the quest
to achieve credibility for the central
bank and paper money despite rulers
seeking ways to have the central bank
finance their expenses, most notably
for wars. Various institutional changes
had been attempted (Jobst and Ker-
nbauer, 2016) to enhance the prede-
cessor institutions’ credibility by bol-
stering these institutions’ perceived —
rather than actual — independence. But
despite this conflict of goals (monetary
stability versus war financing) currency
stability was not seriously endangered
until the Napoleonic wars, as taxation
and loans sufficed to finance most war
expenditure. In the end, however, the
Napoleonic wars proved to be too long;
the pressure for the monetary financ-
ing of war expenses prevailed, and the
resulting expansion of money in cir-
culation eroded the purchasing power
of money. Paper money, originally ad-
opted by the public voluntarily for its
case of use, was eventually enforced by
law, by being granted the status of legal
tender. Repeated attempts at currency
stabilization were half-hearted and had
no lasting impact. The amount of paper
money in circulation increased 120-
fold between 1792 and 1816. In the
two decades before the Nationalbank’s
foundation in 1816, the average price of
seven food items in Vienna increased
50-fold. The sovereign default and cur-
rency reform of 1811, which had at its
core the compulsory devaluation of pa-
per florins to one-fifth of their value,
was considered “a brutal and wrongful
method of debt relief that shook finan-
cial and legal relationships to the core”
(Brandt, 1978, as quoted and translated
in Jobst and Kernbauer, 2016). At the

For a detailed account of the broader economic historical and institutional developments, please refer to Jobst and

Kernbauer (2016) as well as to Antonowicz et al. (2016). The latter publication also includes an overview chart

of inflation in Austria spanning the period from 1800 to 2015 and numerous overview tables with relevant

historical events.
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Chart 1
The first century until World War | (1816 to 1913)
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Source: OeNB, Komlos (1986), Miihlpeck et al. (1979), Kausel (1979), Bank of Greece et al. (eds.) (2014), authors’ calculations. For further information on the data, see annex.
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same time, the currency reform of 1811
did not bring the promised end to inflation.

It is against this background that the
foundation of the Nationalbank in 1816
needs to be seen. The currency reform
of 1816 was based on three pillars: first,
the return to convertibility into metal
currency; second, the credible consol-
idation of state finances; and, third,
the foundation of a new institution in
charge of monetary stability, whose in-
centive structure as an independent,

privately owned institution was shaped
to pursue this objective.

However, subsequent changes in
the central bank statutes successively
increased the state’s influence on the
Nationalbank’s policy, and a coalition
of interests of the state, the National-
bank’s shareholders and management,
who all sought to maximize seignor-
age from note issuance, implied that
the share of banknotes in cash in circu-
lation increased to much higher levels
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than e.g. in France, England or Germany
and that the Nationalbank’s silver re-
serves remained lower than originally
planned. A low silver coverage ratio
of banknotes in circulation either trig-
gered silver purchases (1830, 1840)
or prompted the Nationalbank to use
moral suasion to prevail upon the few
large borrowers to curb the volume of
discount (1836, 1840), reflecting the
Nationalbank’s focus on policy mea-
sures aimed at influencing the quantity
rather than the price of money. The in-
terest rate played quite a minor role as
a policy instrument; rate cuts in 1829
and 1833 were targeted at smoothing
the issuance of the government’s capital
market financing. At the time, financ-
ing the government was still an im-
portant activity of the central bank, as
the predominance of claims against the
government among the Nationalbank’s
balance sheet assets clearly showed.
While annual inflation fluctu-
ated substantially (between —7.1% and
+7.5%), the level of consumer prices
remained quite stable overall between
1825 and 1844, with inflation averag-
ing 0.5% and the cumulated increase
in the consumer price level coming to
5%. Inflation volatility® also dropped
over this period, starting from quite
high levels after the Napoleonic wars.
In the view of Jobst and Kernbauer
(2016), this apparent monetary stability
rested on secrecy with respect to the
Nationalbank’s fragile balance sheet and
business model as well as on the state’s
assistance in ensuring silver convert-
ibility during periods of tension. How-
ever, this very secrecy became a source
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of uncertainty, distrust and panic in the
run-up to the revolution of 1848. A run
on banks and on the central bank in
February 1848 prompted the National-
bank to start publishing its balance
sheet on a monthly basis. However, this
made visible the large share of govern-
ment debt in the Nationalbank’s assets,
further eroding rather than restoring
trust and in turn precipitating an end
to the convertibility of banknotes into
silver. Attempts to restore convert-
ibility failed several times until 1867,
mainly as a result of repeated war-in-
duced state recourse to central bank
financing or of the issue by the state
of parallel paper currency of the same
value as the central bank’s banknotes.
This measure eroded the silver cover-
age ratio of banknotes in circulation.
The three years up to 1866 witnessed
a marked reduction in banknotes in
circulation.* There is no agreed view on
whether this “deflationary” monetary
policy was responsible for the contrac-
tion and subsequent stagnation of in-
dustrial production or whether the fall
in the money supply was endogenous
instead, reflecting low money demand
in the face of foreign and domestic real
shocks to aggregate demand.

Empirically, the correlation between
growth in currency in circulation and
inflation during this period was relatively
high (see chart 2 and the annex for data
and technical details). This is also true
for various filter frequencies when one
of the series is lagged. A possible inter-
pretation might be that this period was
without major innovations in payments
systems (Kernbauer, 2016).

Inflation volatility is calculated as the standard deviation of the inflation rate over 11 years. We assign the result

to the midpoint of the period. The length of the period chosen is both long enough for meaningful computations

and short enough to capture the impact qfcontemporaneous structural, institutional and other historic develop-

ments.

with the central bank.

Technically, this reduction of banknotes in circulation was implemented by the government reimbursing its debt
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Chart 2

Largest correlation between inflation and currency in circulation or M1
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Jobst and Kernbauer (2016) charac-
terized the period between 1866 and
1914 as the switch — with obstacles —
from fiscal to monetary dominance.
Two conditions were put into place to
enable this switch: First, the new stat-
utes of 1863 stated as the central bank’s
policy goal pegging the value of the
currency to the price of silver; given
the stable relation of the prices for silver
and gold, this implied stable exchange
rates vis-a-vis not only the many other
silver and bimetallic currencies but also
vis-a-vis the pound sterling — then the
only major gold-based currency. Second,
the central bank had the instruments to
actually pursue its goal: It set the inter-
est rate independently and it was in
control of its balance sheet, thus ensur-
ing that banknotes were indeed backed
by silver, gold and private credit, rather
than by claims against the government.

Fueled by abundant liquidity and
historically low interest rates, the years

between 1866 and 1873 witnessed the

so-called Griinderzeit boom. The exces-
sively expansionary monetary policy
was caused by a combination of sev-
eral factors: first, the continued exis-
tence of a large stock of parallel state
paper money which was not duly taken
into account in the statutory banknote
coverage ceiling; second, the central
bank’s revenue motive, which pro-
vided an incentive to continue its ag-
gressive credit policy (since the gener-
ation of credit increased the profits of
the central bank’s shareholders); third,
the concern that monetary restriction
might hurt the financial sector and the
view that monetary policy was neither
able to nor supposed to prevent or curb
speculative bubbles; fourth, capital in-
flows from foreign investors seeking
to participate in the Austrian stock
market boom, which further exacer-
bated surplus liquidity. The Griinder-
zeit boom was mirrored in a tempo-
rary surge in consumer price inflation
caused by buoyant aggregate demand,

10
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notably in the construction, metals and
machinery sectors. The boom ended
and the stock market crashed in May
1873. During the subsequent two de-
cades until the early 1890s, inflation was
negative in two-thirds of all years, mea-
suring around - 1% on average. There
is no agreed view whether this defla-
tionary period was also accompanied
by a depression of the real economy
(Jobst and Kernbauer, 2016).

The Compromise of 1867, which
turned the Austrian Empire into a
dual monarchy, implied for the central
bank that it was transformed into the
Oesterreichisch-ungarische Bank. While
renewals of the central bank’s statutes
(now required every ten years) implied
continuous complex political negotia-
tions for the Nationalbank, which for-
mally reduced its independence, its
position as a single monetary entity
between two political powers which
often blocked each other in important
decisions implied a substantial degree
of de facto autonomy. As a result, the
Nationalbank successfully managed to
ensure monetary stability over the last
two decades before WW I and pegged
the Austrian currency to gold, with
inflation emerging from negative terri-
tory in the second half of the 1890s and
then remaining in moderate positive
territory between 1% and 4% during
most years until 1913.

This is also reflected in the quite
low inflation volatility over the 1867 to
1913 period. Apart from monetary
policy and quite stable money growth,
closer trade integration and technical
progress that facilitated transport and
communication might also have con-
tributed to the downtrend in inflation
volatility.

Compared to the pre-1967 period,
during 1867 to 1913 the correlations
between inflation and the growth in
currency in circulation as well as M1

A (not so brief) history of inflation in Austria

are relatively low. In fact, without lagging
the variables and for both the short-
and long-run frequencies, correlations
between inflation and money growth
were the lowest among all the subperiods
for which we investigated these rela-
tionships (chart 2). Possible interpreta-
tions may include, first, that part of the
Griinderzeit inflation found its way into
asset price rather than consumer price
inflation; and second, that the long pe-
riod of post-Griinderzeit negative infla-
tion may have affected the relationship
between money growth and inflation.

To sum it up, the first 100 years
up to WW I witnessed quite substan-
tial fluctuations in the annual rate of
inflation, reflecting numerous shocks
affecting aggregate demand and supply,
such as wars and revolutions, harvest-
dependent fluctuations in food prices,
but also crises of confidence in the cen-
tral bank and the currency regime as
well as repeated attempts by the gov-
ernment and central bank to re-estab-
lish trust and stability. The main epi-
sodes of inflation were associated with
crop failures or monetary financing of
wars around mid-century as well as
the Griinderzeit bubble in the run-up to
the 1873 crash. Periods of deflation
occurred most notably in the decade
following the end of the Napoleonic
wars and — more mildly but for an ex-
tended period of time — after 1873,

At the same time, the period was
also characterized by a remarkable de-
gree of long-term stability in the level of
consumer prices. This was likely due to
the overall conception that monetary
policy should in principle ensure con-
vertibility into a precious metal (mostly
silver in 19"-century Austria) at a given
rate. Despite repeated recourse by the
state to central bank financing, this
principal notion was not challenged,
and the state in several cases made
efforts and took active measures to put
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Chart 3

Inflation rate from 1816 to 1908: moving averages
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the central bank into a position to
re-establish silver convertibility. As a
result, the value of money was quite
firmly anchored in a long-run perspec-
tive.

Chart 3 suggests that international
developments also played a role in de-
termining inflation in 19th—century
Austria. Assuming that inflation in the
U.K. mirrored price developments of
commodities and other goods in the
world market, chart 3 suggests that
global factors could explain a sizeable
portion of Austrian inflation fluctua-
tions during the 19t century. Never-
theless, the large positive inflation dif-
ferential in the middle of the 19th cen-
tury likely reflected domestic factors,
notably the chronic deficit in govern-
ment finances, which led to a lack of
discipline in controlling the amount of
banknotes and/or state paper currency
circulated in parallel, thus compromis-
ing repeated attempts to re-establish
silver convertibility (Jobst and Kern-

bauer, 2016, for details).

Given the ups and downs of eco-
nomic growth and inflation in 19%-cen-
tury Austria, the question arises as to
whether there was a short-term cor-
relation between economic activity and
inflation, i.e., to put it in 20®-century
economic terminology, whether there
was a Phillips curve-type relationship.
Chart 4 displays the coefficient for the
output gap from rolling regressions of
the inflation rate on the output gap
and lagged inflation.” The chart sug-
gests that the correlation between the
output gap and inflation was more pro-
nounced until about the 1870s than in
the final decades of the monarchy. The
regression results (table Al in the an-
nex) for the two subperiods from 1830
to 1866 and from 1867 to 1913 also
confirm this result: The estimated im-
pact of the output gap on inflation was
statistically significantly different from
zero only in the years from 1830 to
1866 but not so from 1867 to 1913.
Clearly, this simple analysis can provide
only some preliminary clues and cannot
be taken as the final word.

> See the annex for more information on method and data used.
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Chart 4

Phillips curve from 1840 to 1903
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2 World War | and hyperinflation
WW I boosted inflation and eroded the
value of the currency through several
channels. First, the war led to a massive
reduction of the labor force as well as
the destruction of physical capital, re-
ducing potential output: By 1918, real
GDP had dropped to less than 60% of
the prewar level.® Second, war expen-
ditures absorbed a substantial part of
production: At 80% to 90% of prewar
GDP, the total cumulative financial
cost of WW I for Austria was consider-
able (though relatively moderate com-
pared to other countries). Third, while
WW I was mostly financed through
war bonds actively marketed to the
public, one-third of financing came
through direct central bank credit to
the government.

In August 1914, important parts of
the Nationalbank’s statutes were re-
scinded, abolishing inter alia the statu-
tory minimum gold coverage of

banknotes in circulation as well as the
prohibition of central bank credit to the
state. The amount of banknotes in cir-
culation increased 12-fold from mid-
1914 to the end of WW I. With some
lag, the escalating volume of central
bank credit to the state also resulted in
hyperinflation. Between 1915 and
1918, annual inflation averaged 84%;
in 1918, the level of consumer prices
was 11 times higher than in 1914, which
implies a striking co-movement of
money in circulation and the price
level. Annual consumer price inflation
escalated further after the end of the
war. In 1919, it reached 149% and in
1920 99%, to skyrocket to 205% in
1921 and to 2,877% in 1922. All in all,
between 1914 and 1922, the level of
consumer prices increased more than
5,000-fold, and by 1924, prices had
surged to nearly 14,000 times their
1914 level.

° Given that aggregate demand was boosted aggressively by extreme monetary expansion, most of this drop can be

assumed to reflect a decline in productive capacity.
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Chart 5
World War | and hyperinflation (1914 to 1924)
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Like during WW I, the central
bank perceived itself as being the gov-
ernment’s printing press, causing the
war-induced very high inflation to es-
calate into outright hyperinflation. The
central bank’s management was appar-
ently aware of the likely medium-run
outcome of this course of action but
nevertheless chose to continue on its
path toward hyperinflation out of the
perceived immediate necessity to do so,
for fear of upheaval, social chaos and
anarchy (Kernbauer, 1995). In more
general terms, short-term political ne-
cessities were taken as a justification for
ultra—expansionary monetary policies
that must have been — and were —
known to ultimately ruin the monetary
order and to lead to chaos and destruc-

tion, albeit a few years later. While
alleviating the government’s debt bur-
den, hyperinflation at the same time
implied the impoverishment of the
holders of war bonds, and thus of the
middle class.

3 Currency reform, Creditanstalt
crisis and the Great Depression

Hyperinflation was ended through a
combination of measures, the first of
which was an international rescue pro-
gram of the League of Nations. This
program included guarantees by several
foreign states for the issuance of inter-
national bonds by Austria. This inter-
national help was tied to the implemen-
tation of strict monetary and fiscal
reforms as well as close international

14
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1937

Chart 6
Currency reform, Creditanstalt crisis and the Great Depression (1925 to 1937)
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monitoring of Austrian economic poli- gram as well as by boosting official
cies. Second, the Oesterreichische reserves through a League of Nations
Nationalbank (OeNB) was re-estab- loan. Finally, the Schilling Conversion
lished as a stock corporation in which ~ Act, passed on December 20, 1924,
the central government’s influence was ~ provided for the conversion of crowns
fairly limited and monetary financing into a new currency, the schilling, at a
was strictly prohibited. Moreover, the rate of 10,000 paper crowns, or 0.694
central bank was given the mandate to  gold crowns, to the schilling. Thus, the
prepare a return to the pre-WW I gold  schilling’s fine gold weight was fixed at
standard. Third, the exchange rate of 0.21172086 g, some 30% less than the
the Austrian crown was stabilized —weight of the gold crown.
against the U.S. dollar by ensuring the Backed by the recovery of the world
credibility of the overall reform pro- economy, real GDP grew on average by
MONETARY POLICY & THE ECONOMY Q3-0Q4/16 15



A (not so brief) history of inflation in Austria

3.5% per year and the budget was more
or less balanced between 1925 and
1929. In this supportive environment
inflation was relatively stable. The in-
flation rate dropped strongly in 1926
and then remained at a moderate level
of 2.6% on average. However, despite
this generally favorable situation unem-
ployment remained high. The strong
increase in unemployment in the early
1920s (amongst others because of a re-
duction in the number of public em-
ployees by 80,000) was not signifi-
cantly reversed. As a consequence,
Austria recorded an unemployment
rate of 12.7% in 1929.

The Great Depression triggered the
breakdown of the Austrian bank Credit-
anstalt in 1931, leading to costly rescue
operations by the central bank and the
government. The crisis prompted the
central bank to defend the schilling
exchange rate through interest rate
hikes and foreign exchange controls. In
line with many other countries, Austria
ultimately abandoned the gold/foreign
exchange parity and depreciated the
schilling. Austrian real GDP shrank by
22% in total in the four years from
1930 to 1933 and recovered only half of
this loss in the subsequent four years up
to 1937. The unemployment rate in
1937 stood at 22%, indicating large and
persistent economic slack. Monetary
policy during this period followed a
restrictive stance, which is exemplified
by the decision in 1936 not to join a
number of European countries’ ex-
change rate devaluations. Inflation
reflected the deep depression, plunging
to —4.6% in 1931 and posting an aver-
age of —0.3% between 1932 and 1937.
The entire period of very low inflation
and rising unemployment between
1924 and 1937 suggests the existence
of a Phillips curve-type relationship in
interwar Austria.

4 World War I, postwar inflation
and currency reform

The Anschluss of Austria to Germany was
swiftly followed by the liquidation of
the OeNB, and the German reichsmark
replaced the schilling as legal tender.
Schillings were converted into reichsmark
atarate of 1.5 to 1. Although production
expanded sharply after the Anschluss —
Austria’s GDP grew by 13% both in
1938 and 1939 — the price level, which
had stagnated during the three previous
years, shrank by 1% in both years. Prices
fell because the schilling-reichsmark
conversion rate implied an apprecia-
tion, railway ticket prices and postal
fees were cut, the sales tax taken over
from Germany was lower, and wage-
price stops were enforced as well as
the German system of price regulation
(Jobst and Kernbauer, 2016).

The German Reichsbank financed
the escalating war expenses of the Third
Reich, during the last years of the war
mostly by extending direct central
bank credits. In Austria, the produc-
tion of nonwar-related goods shrank,
causing severe shortages of daily goods
and food; however, the price freeze
effective until the end of the WW 1I
prevented inflation from breaking out
openly: Between 1940 and 1944, in-
flation in Austria ranged between 0%
and 2%, averaging 1.2%. By 1945, the
volume of banknotes in circulation in
Austria is estimated to have increased
by a factor of 12 to 23 compared to
1937. As in Germany, GDP in 1945 is
estimated to have halved compared to
1937. Thus, like WW I, WW II caused
potential output to drop sharply and
money supply to increase massively,
which implied a dramatic explosion
in the price level unless measures to
climinate the monetary overhang were

taken (Jobst and Kernbauer, 2016).
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Chart 7
World War Il, post war inflation and currency reform from 1938 to 1954
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Source: OeNB. For further information on the data, see annex.
The currency reform involved money supply to rise again. Ownership
several steps: The Resumption of Pay- and use of foreign exchange remained
ments Act of July 3, 1945, blocked 60%  restricted.
of bank deposits; withdrawals of the The lack of goods and food and the
remaining 40% were allowed subject  continued existence of a sizeable mone-
to limits and for certain purposes only.  tary overhang caused inflation to rise
The Schilling Act of November 30, 1945,  strongly and swiftly in the postwar
reinstated the Austrian schilling as legal ~ years. Inflation peaked at 97% in 1947.
tender. In December 1945, reichsmark ~ The Currency Protection Act of 1947
notes (and military schillings) in de- finally tackled the inflation problem.
nominations of 10 reichsmark and above  Its purpose was to reduce banknote cir-
were exchanged into Austrian schillings  culation and bank deposits, and to pre-
at arate of 1 to 1, up to 150 Austrian pare the cleaning up of bank balance
schillings per person. Amounts beyond ~ sheets. In December 1947, notes and
this were transferred to limited access  coins in circulation were exchanged
accounts. However, the subsequent into new schilling notes at a ratio of
release of blocked accounts as well as  3:1, except for an amount of 150 schil-
the financing by the central bank of lings per person, for which a ratio of
sizeable occupation costs caused the 1:1 was used. The accounts blocked by
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the Resumption of Payments and Schil-
ling Acts were completely rescinded,
and restricted accounts were converted
into claims against the federal govern-
ment. In effect, the measures halved
the volume of both notes in circulation
and of deposits. Furthermore, all in all
five price-wage agreements among the
social partners (i.e. employers’” and em-
ployees’ associations) concluded be-
tween 1947 and 1951 aimed at contain-
ing inflationary pressures.” Inflation re-
acted immediately and strongly, falling
to 19% in 1948. The currency reform
underpinned the Austrian schilling’s
exchange rate, dampened black market
food prices and created a generally
optimistic mood, in turn spurring a
strong economic recovery. Real GDP
jumped by 28% in 1948, and posted re-
markable increases of 19% and 12%,
respectively, also in the two subsequent
years. By 1951, Austrian real GDP had
doubled against 1946, clearly surpass-
ing the prewar level. At the same time,
inflation remained broadly under con-
trol, averaging 20% in the four years up
to and including 1952.

To counteract the chronically high
current account deficits, split exchange
rates were used after WW II until
1953, and the Austrian schilling was
devalued in 1949 and 1950 - however,
without much effect. To curb the very
strong credit growth that had been ob-
served since 1947, credit controls were
adopted starting from 1951 - unlike
the devaluations, these were effective.®
Halting the credit expansion was the
final step in breaking inflation: It fell to
—0.7% in 1953. The decisive disinfla-
tion led to a temporary sharp fall in

GDP growth to 0.1% in 1952, which
was, however, followed by a renewed
vigorous recovery in subsequent years
(4.4% in 1953 and double-digit growth
rates in 1954 and 1955). The recovery
in 1953 was helped by repeated cuts in
central bank interest rates and by an
effective depreciation of the Austrian
schilling in the context of exchange
rate unification, while the inflationary
impact of exchange rate depreciation
was contained by food price subsidies
on wheat and imported animal feed;
without these measures, inflation
would, according to WIFO (1953),
have reached 3.7%.

5 Postwar recovery, post-
Bretton Woods era, hard
currency policy and partici-
pation in the euro area

The final institutional step to ensure
lasting currency stabilization was taken
in 1955 with the passage of the National-
bank Act, which contained a number
of provisions to increase central bank
independence and which changed the
central bank’s mandate toward main-
taining both the domestic purchasing
power and the international exchange
value of the Austrian schilling. While
independent, the central bank was re-
quired to consider the economic policy
of the federal government in exercising
its monetary and credit policies (for de-
tails, see 1955 Nationalbank Act, Arti-
cle 2(2) and Article 4).

The success of currency stabiliza-
tion was confirmed by the moderate in-
flation average of 2.3% in the years be-
tween 1954 and 1960, during which
real GDP increased by 7% on average.

7 While the first three agreements were widely regarded as successful in containing inflationary pressures, the

gffects qf thefaurtb agreement was questionable and thexﬁﬂh agreement might even have contributed to higher

inflation (Butschek, 2011).

The Korean War in the early 1950s spurred U.S. military expenditure and iryr]ation, which had global repercus-

sions. Part of the inflation spike in Austria in 1951 may also have been related to these developments (Breuss,

1980).
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Chart 8

Post-war recovery, post-Bretton Woods, hard currency policy and euro adoption (1955 to present)
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The 1960s were characterized by tran-  government and the social partners,
sition to full employment and relatively ~ which aimed at establishing a fine bal-
pronounced fluctuations of prices and ance between international cost com-
wages. Between 1961 and 1971, infla-  petitiveness and real wage gains and at
tion averaged 3.7%, and real GDP ensuring social well-being and peace.
growth averaged 4.5%. Toward the end ~ When inflation accelerated in 1957,
of the 1960s, inflation accelerated in  the Parity Commission for Wages and
the wake of global inflationary pres-  Prices was established to control and
sures emanating from U.S. expendi- dampen wage and price developments.
ture for the Vietnam War and as a re-  Social partners committed themselves
sult of high wage increases in 1968 and  to reporting all planned price increases
1970 (Breuss, 1980). and wage demands to the commission
The combination of a remarkable for evaluation (Breuss, 2011). In the be-
economic catching-up process with rel-  ginning of the 1960s (Raab-Olah-Ab-
atively moderate inflation during the kommen) the responsibility for wage
two decades until 1971 was facilitated —negotiations was transferred to a sub-
by the close cooperation between the  committee on wages’ that approved the
" A subcommittee on prices had already been established in the 1950s.
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result of wage negotiations (system of
collective wage bargaining in Austria)."
In addition, investment tax rebates and
favorable investment financing helped
develop the capital stock and bolstered
potential growth. Export support
schemes, which included favorable pub-
lic guarantee schemes and financing,
fostered Austria’s integration in the
global economy.

Since the adoption of a unified ex-
change rate in 1953, the Austrian schil-
ling’s parity vis-a-vis the U.S. dollar
and thus also gold was maintained
within a margin of £1%. This implied,
however, a devaluation of some 15%
against the Deutsche mark — the cur-
rency of Austria’s main trading partner
— and revaluations of 15% and 37%, re-
spectively, against the pound sterling
and the French franc. The suspension

of the U.S. dollar’s international con-
vertibility into gold in August 1971
marked the end of the postwar Bretton
Woods system of fixed exchange rate
parities. Unlike Germany, which let
the Deutsche mark float from May
1971, Austria feared that free floating
would expose the schilling exchange
rate to international speculation. In-
stead, all political forces in Austria de-
cided jointly to revalue the Austrian
schilling by 5.5%. The revaluation was
aimed at curbing inflationary pressures
(inflation stood at 4.4% in 1970 and
4.7% in 1971). When many European
Community countries adopted a policy
of block floating in 1973 and the Deut-
sche mark was revalued by 3%, Austria
opted for a 2.25% revaluation, while
retaining its orientation toward the
basket of currencies of its main trading

Chart 9

Largest correlation between inflation and currency in circulation or M1
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19 Even though the Parity Commission has only an informal basis, the Commission played an important role in
Austrian economic policy. For an analysis of the functioning of the Parity Commission see Marin (1982).
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partners, the so-called Indicator." A
further revaluation by 4.8% was de-
cided in June 1973 (again slightly less
than the Deutsche mark’s revaluation
of 5.5%). In July 1976, the peg was
switched to the Deutsche mark, with
some minor downward and upward ad-
justments until 1981.

Regarding the empirical relationship
between money growth and inflation,
the two post-war decades up to the end
of the Bretton Woods system in Austria
fitted very well the textbook notion of a
weak relationship in the short run but a
very strong positive relationship in the
long run. During those two decades,
most correlation coefficients for me-
dium- and long-run frequencies were
higher than those found for the whole
sample (annex) and for the other three
subperiods for which we conduct this
analysis. What is more, we find that
during this period, the correlation be-
tween growth of monetary aggregates
and inflation was positive when mone-
tary aggregates led inflation. Our em-
pirical findings for this period are thus
in line with the notion that inflation is a
monetary phenomenon (chart 9).

The demise of the Bretton Woods
system in 1971 and the first oil price
shock in 1974 spurred inflation glob-
ally. Credit growth in Austria was
buoyant, prompting the OeNB to take
various restrictive monetary policy
measures and to deliberalize interna-
tional capital transactions. Inflation in
Austria reached 6.4% in 1972 and
peaked at 9.5% in 1974 before gradu-
ally receding to 3.6% by 1978. The
second oil shock triggered a renewed
rise in inflation to 6.3% in 1980 and
6.8% in 1981. A final spike in inflation

occurred in 1984, with inflation surg-

A (not so brief) history of inflation in Austria

ing to 5.7%. This spike was triggered
among other things by an increase in
value added tax (Pollan, 1984). Infla-
tionary developments were also re-
flected in relatively high inflation vola-
tility. At the same time, 1975, 1978
and 1981 were recession years in
Austria, with real GDP growth turning
slightly negative for the first time since
WW II. Economic theory only in hind-
sight characterized the joint appearance
of high inflation and low or negative
economic growth as “stagflation.” At
the time, Austrian economic policy-
makers, like those in most other coun-
tries, initially attempted to cushion the
negative growth impact of the oil price
shocks by taking expansionary fiscal
policy measures (note that the authori-
ties’ choice to pursue an exchange rate
peg meant that monetary policy was
not used actively and autonomously).
The result was the described rise in in-
flation and a doubling of Austria’s pub-
lic debt ratio during the 1970s along-
side sagging GDP growth and rising
unemployment (albeit probably by less
than without the fiscal measures, at
least in the short run). Again, wage
moderation was used actively to pre-
vent a wage-price spiral from develop-
ing as a result of the one-off price hike
in oil.

To fight rising inflation, exchange
rate policy played an increasingly cen-
tral role from the 1970s. The peg to the
Indicator and from 1976 to the Deut-
sche mark implied that the Austrian
schilling’s nominal effective exchange
rate gradually and consistently appreci-
ated by a total of 80% between 1971
and 1995. Pegging proved effective in
bringing inflation to below the levels of
Austria’s trading partners; as a result,

" For details, see Handler (2016) and Schmitz (2016) in this volume.
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the real effective exchange rate of the
Austrian  schilling appreciated much
less, but still substantially, climbing by
around 30% over the same period
and exerting continuing pressure on
Austria’s economy to improve produc-
tivity. During the period between 1983
and 1993 —i.e. the period after the in-
flationary impact of the second oil price
shock had been absorbed but before
Austria acceded to the European Union
— inflation averaged 3.1% a year, i.e. on
average 0.9 percentage points above the
rate in the exchange rate-anchor coun-
try Germany. The successful stabiliza-
tion of the inflation rate was reflected
in a downward trend of inflation vola-
tility. EU accession brought inflation in
Austria down further to 1.9% on aver-
age during 1995 to 1999, as the open-
ing up of the Austrian economy in-
creased competitive pressures in many
sectors, on the one hand, and as com-
pliance with the Maastricht conver-
gence criteria for participation in Stage

Three of EMU, which include low in-
flation and sound public finances, be-
came an economic policy priority.
During the 17 years of Austria’s
euro area membership between 1999
and 2015, inflation in Austria averaged
1.9% and was thus in line with the ECB
Governing Council’s definition of price
stability. Inflation during this period
was also remarkably stable, exceeding
3% only in two years (2008 and 2011)
as a result of renewed oil price shocks.
Around the time of the euro cash
changeover (which took place in 2002)
the perception of higher inflation was
relatively widespread. As the cash
changeover in fact did not affect mea-
sured inflation, perceived inflation and
measured inflation diverged widely
during that period. (Fluch and Rumler
(2005) and Fluch and Stix (2005)). In-
flation was also rarely below 1%: in
1999 as a result of the Asian crisis and
the low in oil prices, in 2009 in re-
sponse to the Great Recession, with

Chart 10
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real GDP shrinking by 3.8%, and in
2015 as a result of the oil price col-
lapse."?

Rolling regressions for the Second
Republic (after 1945) suggest a posi-
tive short-term correlation between
the output gap and the inflation rate
(chart 10). Regression results for the
whole postwar period (table Al in the
annex) corroborate this result. How-
ever, for the period from 1972 to 1998,
i.e. the time of the Austrian hard cur-
rency policy after the end of the Bret-
ton Woods system, the coefficient on
the output gap is not significantly dif-
ferent from zero. Furthermore, the
role of the output gap drops if changes
in crude oil prices are also included
among the explanatory variables (table
Al in the annex). The crude oil price
represents an external cost shock, i.e.
imported inflation. Exogenous price
shocks and changes in commodity
prices were mentioned by e.g. Breuss
(1980)" as one of the reasons why the
Phillips curve vanished. Breuss (1980)
argues that after the first oil crisis in
1973/74, the impact of imported cost-
push shocks on domestic inflation be-
came more important."

Looking at monetary aggregates,
the strong empirical relationship ob-
served for the two pre-Bretton Woods
decades does not hold during the
post-Bretton Woods era (chart 9). The
correlation between inflation and growth

A (not so brief) history of inflation in Austria

in currency in circulation or M1 is
more often negative depending on the
frequency and the lags included, and
the high correlation between inflation
and M1 growth found for the pre-Bret-
ton Woods era is no longer found in the
post-Bretton Woods/pre-EMU era. This
may reflect the hard currency regime
and the resulting endogeneity of money
supply as well as the generally observed
gradual breakdown of the stable rela-
tionship between money growth and
inflation in the course of the quarter

century up to 1998.

6 Summary and conclusions

In this paper, we distinguished five dis-
tinct periods of inflation history for
Austria: the “long 19" century” with a
fairly stable price level, partly relatively
high short-term inflation volatility and
the frequent occurrence of negative
inflation rates, which were not neces-
sarily associated with economic con-
tractions; the two world wars, during
which the central bank was forced
to finance war expenses, resulting in
ultra-high or even hyperinflation; the
interwar period, which was marked
by restrictive macroeconomic policies
under the umbrella of the League of
Nations and the gold standard as well as
by the Creditanstalt and other bank-
ing crises, leading to the Great De-
pression; and finally the post-WW II

episode, marked by Austria’s remark-

12'In 2015, the inflation rate in the euro area as a whole was zero and even reached negative territory in some
months. To avoid risks from longer periods of low or even negative inflation at a time when monetary policy rates
have reached their gffective lower bound, the ECB implemented various new measures (unconventional monetary
policy). Analyses of recent inflation developments in Austria are published in the OeNB quarterly ,Inflation
aktuell” (www.oenb.at/Publikationen/Volkswirtschaft/inflation-aktuell html).

Breuss (1980) is one (_)f several ana])/sesfmm the 1970s and 1980s that discussed the stability qf the Austrian
Phillips curve. In contrast to our analysis, Breuss (1980) investigated the relationship between the unemployment
rate and inflation (for the years from 1955 to 1978) and observed that this relationship is more stable in Austria
than in most other countries.

<

N

Including other variables leads to a collapse qfthe Phillips curve relationship, suggesting that our resu]tsjbr the
time of the monarchy (in particular from 1830 to 1866) could also be altered by including further variables and
that the observed correlation between inflation and the output gap might not be robust to such changes. However,
we had no suitable data for this time period.
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able two- decade long economic catch-
ing-up period upon completion of the
currency reform and monetary stabili-
zation, Austria’s response to the demise
of the Bretton Woods system through
an evolving exchange rate peg, and, ul-
timately, Austria’s accession to the EU
and the introduction of the euro. De-
spite these quite distinct periods, some
stylized patterns of inflation develop-
ments in Austria over the past two
centuries emerge from our analysis.

* The large expenses implied by wars
were repeatedly used to justify mon-
etary financing by the central bank.
Central bank statutes conferring
nominal independence from the state
repeatedly turned out to grant insuf-
ficient protection. Wars also implied
sizeable negative shocks to productive
capacity. The combination of exces-
sive money creation and reduced po-
tential output repeatedly resulted in
ultra-high or outright hyperinflation.

* Rulers or governments were aware of
the ultimate consequences when they
resorted to monetary financing. They
accepted them deliberately, given
their time preference for the short-
term gains — mostly victory in war —
they hoped for.

* The resulting unavoidable currency
reforms were politically hard and in-
cluded drastic measures with huge
distributive consequences that many
citizens perceived as unfair and that
fundamentally undermined the social
fabric. The financial losses that cur-
rency reforms inflicted on large parts
of the population left people distrust-
ful of state money and of state insti-
tutions more generally for decades.

* Whether war financing led to ultra-
high or hyperinflation depended on
the volume and the length of the epi-
sode as well as on the speed and vigor
of subsequent measures to contain
price pressures. In this vein, mod-

erate short-term war financing in
the 19t century (with the exception
of the Napoleonic wars) did not en-
danger monetary stability. The post-
WW I inflation may be squarely as-
cribed to the central bank’s contin-
ued acceleration of the money print-
ing press well after the end of the
war for fear of political instability
and social unrest caused by monetary
reform. In the end, delaying neces-
sary monetary reform increased the
reform cost. The bulk of WW 1I in-
flation actually occurred only after
the war, as price controls and goods
management had tamped down infla-
tion during wartime. But once infla-
tion soared after WW 1I, a series of
mutually complementary measures
were taken fairly swiftly to contain it.
The absorption of the postwar mone-
tary overhangs after the Napoleonic
wars as well as after WW I and
WW 1II included three elements:
first, conventional fiscal measures
such as tax hikes or spending cuts;
second, ultra-high or hyperinflation
that in particular wiped out the real
value of private sector claims against
the government; third, currency
“reforms” that eliminated by law
existing private claims against the
central bank (cash) or against banks
(bank accounts). The exact institu-
tional form and the relative impor-
tance of these measures varied over
time (with the first measures being
least important), but the effect of all
measures was identical: They sharply
reduced existing private real finan-
cial wealth. The second and third
types of measures fundamentally
violated one of the key functions of
money, namely of being a store of
value. Trust in state money therefore
suffered for long periods every time.
Disinflation as a rule also involved
real costs in the form of recessions
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and higher unemployment; in this
sense, a Phillips curve-type relation-
ship seems to have applied during such
periods. At the same time, monetary
stabilization was the precondition for
the economic recovery thereafter.
According to our empirical esti-
mates, a Phillips curve relationship
between some measure for the out-
put gap and inflation in the short run
is statistically significant only during
some periods. It seems to have been
weakest in Austria in the two post-
Bretton Woods decades.

Supply shocks dominated inflation
developments in the post-Bretton
Woods hard currency era. The high-
est nonwar-related inflation rates in
Austria occurred in the 1970s as the
combined result of oil price cost-push
shocks and the attempt to cushion
the negative permanent implications
of the associated drop in potential
output on economic growth and em-
ployment through expansionary fis-
cal policy. EU and EMU accession
represented positive supply shocks.
Also during Austria’s euro area mem-
bership positive and negative oil price
shocks were a major driving force be-
hind variations in the inflation rate.
Very low or even negative inflation
was not systematically associated
with low real GDP growth in the 19t
century. By contrast, in the 1930s
during the Great Depression, defla-
tion was accompanied by high unem-
ployment and economic slack.
Financial bubbles also boosted con-
sumer price inflation; the ensuing
busts were accompanied by extended
periods of deflation.

Throughout the entire 200-year his-
tory of Austria’s central bank, law-
makers and central bankers recog-

A (not so brief) history of inflation in Austria

nized that stable money is beneficial
and that the central bank should be
put in a position to ensure it. How-
ever, in the short term, immediate
financing desires (mostly but not ex-
clusively for wars) often superseded
the desire for monetary stability.
Austria’s monetary history shows
that within a single state, statutory
independence does not provide ef-
fective protection against monetary
financing, excessive money creation
and ultra-high or even hyperin-
flation, as the central bank statutes
can simply be changed at any time.
By contrast, the experience of the
Oesterreichisch-ungarische Bank ~ sug-
gests that a “supranational” central
bank within a monetary union of
several states may, despite all the
complications involved in such an
arrangement, de facto strengthen
central bank autonomy.

The formal Maastricht rules for
sound fiscal policies and the strong
statutory independence of the Euro-
system go beyond any formal legal
frameworks previously in existence
in Austria in ensuring monetary sta-
bility. However, considering the poli-
cies actually practiced since the in-
troduction of the hard currency
policy, the de facto regime change for
Austria resulting from EU and EMU
accession appears more modest: For
three decades, Austria had already
gained experience in managing a
fixed exchange rate and employing
other instruments of economic policy
to ensure international competitive-
ness and to avoid unsustainable mac-
roeconomic imbalances.

In Austria’s monetary history, do-
mestic consumer price stability in the
sense of modern inflation targeting
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rarely played a role as an operational
target."” Most of the time, some form
of external anchor — the price of sil-
ver or gold during the 19" century
and the interwar period, a peg to
another currency (or briefly a cur-
rency basket) in the post-WW II
period —was used to guide monetary
policy.

While inflation was quite volatile in
the decade after the end of the Na-
poleonic wars and also in the two
decades following the revolution
of 1848, it was very low in the half
century after the Griinderzeit boom.
In the post-WW II period, infla-
tion volatility rose markedly during
the period of the Great Inflation
between the late 1960s and early
1980s, in parallel with global devel-
opments after the demise of the Bret-
ton Woods system and the first and
second oil shocks. In line with inter-
national developments, Austria also
witnessed much lower inflation vol-
atility during the Great Moderation
since the 1990s. This includes also

the period since Austria’s member-
ship in the euro area.

Looking at the relationship between
money growth and inflation, the
frequency domain analysis conducted in
this article for the pre-WW I and
post-WW I periods finds that, in
line with the economic literature, for
long and very long frequencies, the
correlation between money growth
and inflation is considerably higher
than for short business cycle frequen-
cies. We also find that the correlation
between money growth and inflation
has changed over time, reflecting
changing monetary regimes over the last
two centuries in Austria and the world.
Austria’s 200 years of monetary his-
tory was also marked by the quest
for maintaining or re-establishing
the credibility of the central bank’s
ability and commitment to maintain
price stability. The most recent mea-
sures by the Eurosystem to credibly
prevent inflation from falling below
the definition of price stability also fit
in this more general pattern.
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Annex

Time period for statistical and
econometric analyses

We exclude the 1914 to 1952 period
from our statistical and econometric
analyses because inflation developments
were too unstable to allow for meaning-
ful statistical inference. Inflation data in
that period are affected by many fac-
tors: WW I the interwar period with
hyperinflation, WW 1I, the wartime
economy, scarcity as result of the war,
and the questionable reliability of offi-
cial inflation data, e.g. because of price
controls and illicit trade. According to
Seidel and Neiss (1966), stabilization
was completed in 1953 and a “normal”
development began. For reasons of con-
sistency and comparability over time,
in this article we prefer models that can
be estimated over the entire 200-year
period. Clearly, the main constraint is
data availability. We explicitly recog-
nize that more sophisticated estimation
approaches would in principle be desir-
able for a rigorous analysis but would
depend on the availability of the neces-
sary data.

The rationale for splitting the
pre-WW I century into two subperiods
(1830 to 1866 and 1867 to 1913) is the
transition from fiscal to monetary dom-
inance around the time of the Com-
promise of 1867 and (see section 1 and

Jobst and Kernbauer, 2016). The split
of the post-WW II period into the pe-
riods before and after 1971 corresponds
to the end of the Bretton Woods system
and the hard currency policy adopted in
Austria instead.

Phillips curve

We regress the inflation rate on the
output gap and lagged inflation. We
use output because data for the time be-
fore WW I are not available for other
measures (e.g. unemployment). For the
time before WW I, we use data on in-
dustrial production (Komlos, 1986)
that are available from 1830 as a proxy
for output. Another series for indus-
trial production as well as GDP data
are available from 1870 (on these series,
see also Jobst and Scheiber, 2014). Even
though there are differences between
these output data, the main conclusions
with regard to the Phillips curve are
not affected. For the time after WW 11,
we use GDP data. We compute the out-
put gap using a Hodrick-Prescott filter.
The rolling regressions shown in the
charts use 21 observations (years); the
result is assigned to the midpoint of the
estimation period. The number of ob-
servations included in the regression is
large enough for reasonable analysis but
also allows us to take into account vari-
ations over time.
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Our approach is subject to several Table A1
caveats, e.g. that the reliability of out- Phillips curve: dependent variable inflation
put gap estimations is in general ques-
tionable. In addition, in the 19" cen- Before WWI
tury, it is particularly difficult to disen- 18301913 ‘ 18301866 ‘ 1867-1913
ngle one-off price level chan nd
tangie one-olf price level changes and o, 0297%%% 0453%x 0160
an inflationary stimulus because, as a [ agged inflation 0199% 0220 007 7+*
result of the typically large agricultural =~ Constant 0.007* 0.011 0.003
sector, good harvests would be inter- .. \ww
preted as an apparent rise in potential 1957-2014 ‘ 1977-1998
output and bad harvests as an apparent
£l Furth It ¢ ol Outputzap 0.387%* 0.240 0.250 ~0.022
all.” Furthe€rmore, resuits are not al- | .o inflation 0.771%%* 0.742%%% 0.869%#% 0.797%%*
ways stable with respect to the estima-  Crude 0.011%% 0.011%*
Constant 0.008%* ~0.003 0.004 ~0.005

tion technique applied (e.g. ordinary
least squares, OLS, versus least abso-
lute deviation, as in Benati, 2005b). Fi-

Source: Authors’ calculations based on OeNB data. Crude oil price: IMF.

Note: **% #¥ and * denote significance at the 0.01, 0.05 and 0.10 level, respectively. Output gap calculated
using HP filter, before WW [ based on industrial production, after WW Il based on GDP.

nally, we apply only a very simple
model that does not, e.g., take into ac-
count inflation expectations but that
we are able to use for the entire 200-
year period.

Table Al supplements the rolling
regressions displayed in the charts in
the main text. In the table for the
Second Republic, we begin only with
1957 (as compared to 1954 in the roll-
ing regressions), as the oil price series
(source: IMF) that we use to examine
the stability of our results are only
available from 1957 onward.

Frequency domain analysis

To complete our historical analysis of
inflation, we analyze the long-run rela-
tionship between a measure of money
growth and inflation. In the long run, a
strong correlation between money
growth and inflation is usually found,
while in the short run, inflation is bet-
ter explained by real and external
shocks. While we describe the relation-
ship between these variables for each
subperiod, the statistical analysis is
based on the long-run characteristics of
our entire sample.

' We thank the referee for this comment.

We use two indicators as proxy
variables for money: currency in circu-
lation, which is available from 1819,
and M1, which is available from 1867.
The reason we concentrate on narrow
money is purely practical; time series
for M2 and M3 are available only from
1953 onward, so it would not be possi-
ble to carry out the analysis for the 19
century. Moreover, the reason for the
correlation between money growth and
inflation is based on the fact that money
is used to carry out transactions. The
kinds of deposits normally included in
M3 (and M2) were not used for trans-
actions in the 19" century; thus, it
would not make much sense to carry
out such a statistical analysis based on
M2 or M3.

Two of the time series that we are
using are discontinuous because no data
for currency in circulation and M1 are
available for the time of the two World
Wars. Even though data for inflation
in this period are available, using these
data for the analysis we are interested in
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Chart A1

Growth rates and filtered series of data used in the frequency domain analysis

Growth rates of price index, currency in circulation and M1
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would dominate the relationships and
thus distort the results for “normal” pe-
riods. Furthermore, an extensive liter-
ature already analyzes the relationship
between money growth and hyperin-
flation in those years;'” we summarize
the insights of this literature in the his-
torical narrative part of this article.
Chart Al (upper panel) shows the
annual growth rates of the price index,
currency in circulation and M1. Note
the large peaks in growth (positive and
negative) of currency in circulation and

M1 with the start of EMU in 1999.

These peaks are due to the statistical
reclassification of these variables upon
EMU implementation. Starting in
1999, the definition of M1 and cur-
rency in circulation in Austria changed
to “Austrian contribution” to currency
in circulation and to M1 of the euro
area aggregates; thus, these have been
more or less artificial variables since
1999. Hence, we chose to perform the
analysis here with data until 1998 only.

The frequency domain analysis was
done with the commonly used Chris-
tiano-Fitzgerald filter with the full

'7 See e.g. Jobst and Kernbauer (2016), Bachinger et al. (2001) and van Walré de Bordes (1924).
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Chart A1 continued

Growth rates and filtered series of data used in the frequency domain analysis
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sample, which has the advantage of us-
ing all the data available.

For the frequency filter, a fictitious
continuous series was built that skips
the years for which data are missing.
Given that those are the hyperinflation
years, we discard these years also for in-

flation. Filtered series for inflation us-
ing the entire sample show an extreme
value for the hyperinflation years even
for the frequency of 20 to 40 years.

Table A2 provides an overview of
the definition of currency in circulation
and M1 as well as the data sources.
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Chart A2

Correlation between inflation and currency in circulation or M1
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Table A2

Currency in circulation in Austria by periods

Date

18191847

1848-1862

1863(1867)-1913

19231937

19471998

1999-2015

Definition

Banknotes, Vienna standard florins (Wiener Wéhrung) and
treasury bills, without deposits at the OeNB

Banknotes, Vienna standard florins (Wiener Wéhrung) and
treasury bills, without deposits at the OeNB

M1 is defined as the sum of currency in hands of the public
and demand deposits; the latter are net of interbank deposits.
M3 is M1 plus time and savings deposits.

Estimates. Banking sectors are not comparable.

M1 = banknotes and coins in circulation excluding gold and
silver coins, excluding cash in vaults, excluding OeNB deposits
and overnight deposits

1946—1950: Sum of banknotes, coins in circulation, overnight
deposits (including checking deposit estimates from December
1951). Until 1950 including cash in vaults of banks.

EUR million

Source

Jobst and Kernbauer (2016, chart 3.4)
Jobst and Kernbauer (2016, chart 4.1)

Bank of Greece, Bulgarian National Bank, National Bank of
Romania and Oesterreichische Nationalbank (2014)

| Zipser (1997)

Butschek (1996)

OeNB statistics, Austria’s contribution to M3 and its
counterparts in the euro area
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