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Was the German slump inevitable? This paper argues that — de-
spite the speed and depth of Germany’s deflation in the early 1930s
— fear of inflation is evident in the bond, foreign exchange, and com-
modity markets at certain critical junctures of the Great Depression.
Therefore, policy options were more limited than many subsequent
critics of Briining’s policies have been prepared to admit. Using a ra-
tional expectations framework, we find strong evidence from the bond
market to suggest fear of inflation. Futures prices also reveal that
market participants were betting on price increases. These findings
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a regime shift to overcome the crisis.
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1 Inflationary Expectations and Policy Con-
straints during the German Slump

The Great Depression is one of the largest discontinuities of the twentieth
century. In most countries, including the United States, the period 1929-
33 marked a watershed not only in economic terms— almost everywhere,
the role of the state changed dramatically, with intervention in the economy
becoming more widespread. Yet few countries saw more fateful repercussions
than Weimar Germany, where the slump was crucial in undermining public
support for democracy, thus paving the way for Hitler’s dictatorship.!

Did incompetent policymaking turn the German recession that started in
1928 (Borchardt 1991: 146) into economic — and ultimately, political — disas-
ter? Numerous authors have claimed as much (Holtfrerich 1990, Kroll 1959,
Bombach 1976). Despite being faced with an ever-deepening crisis, neither
credit expansion nor deficit spending were used on any significant scale before
1932. It is therefore not surprising that, in modern accounts of the Great
Depression, the German cabinet under chancellor Briining is often cited as
an example of blatant mismanagement. Others suggested that the German
government deliberately exacerbated the crisis to liberate the Reich from
the yoke of reparations (Temin 1990: 82-3). Alternative interpretations have
emphasized that any German government would have found it hard to act de-
cisively during the early 1930s, and that options for a more active policy were
largely conspicuous by their absence. Much of the more apologetic literature
on “room for manoeuvre” during the Great Depression in Germany, citing
the recent memory of hyperinflation and contemporary press comment, has
argued that policymakers were constrained by fear of inflation (Borchardt
1985). Credit expansion could not be undertaken because of domestic anxi-
eties and the constraints imposed on the exchange-rate regime as a result of
the Dawes and Young Plans (Ritschl 1997). Fear of inflation became acute
after the banking crisis in the summer of 1931. On July 24th 1931, Sir Ho-
race Rumbold, the British ambassador to Berlin, wrote in his report to the
Foreign Office: “By 17th July the fear of inflation was very strong”.? Hence,
Germany could not have followed Great Britain in leaving the gold standard,

!Feinstein, Temin and Toniolo 1997: 122. Borchardt (1991: 161-83) discusses the role
of economic factors in Weimar’s collapse in more detail.
2Cit. acc. to Borchardt 1985: 241.



even if it had wanted too — the public would have immediately anticipated a
repeat of the inflationary experience 1919-23. The deliberately deflationary
policies of the Briining government between 1930 and 1932 were not only
rational, but without alternative. Additional evidence supporting the view
that fear of inflation lingered throughout the 1920s and early 1930 comes
from the maturity profile of bond issues and bank deposits. Issues of long-
term debt were rare and carried high rates of interest. Also, in contrast to
the period before 1914, most deposits were held at short notice (Balderston
1991, 1993).

Historians have spent considerable time and effort unearthing comments
that attest to fear of inflation during the early 1930s (Borchardt 1991, 1985).
Yet fearing price increases in a context of rapidly falling prices implies that
contemporaries were unable to grasp the nature of deflation.® At its peak,
during the spring and summer of 1932, prices of industrial goods were falling
at an (annualized) rate of more than 15 %. The index of highly flexible
prices, compiled by the Institute for Business Cycle Research, was falling at
a rate of approximately 40 % during the summer of 1931. Once the price
level had begun to weaken in 1928, prices continued to fall until 1932. Even
by the last quarter of 1935, prices of industrial products had only regained
their Spring 1931 level.* There is some indirect evidence that the nature
of deflations was not very clear to the wider public. Borchardt has shown
how the term “deflation” only came to be used with any frequency in the
popular press after 1931 (Borchardt 1985: 238). The 1928 edition of the
popular Brockhaus encyclopedia defines deflation as a set of policy measures
to reverse the price increases during an earlier inflationary episode. There
seems to be little appreciation of the fact that deflationary pressures might
arise as a result of economic shocks (Brockhaus 1929: 463, vol. 4).

Yet interpretations on the basis of this and other contemporary comments
appear inconclusive — fear of inflation was clearly witnessed by some, but it
is difficult to ascertain how wide-spread or deep it was. Critics have argued
that fear of inflation was hardly genuine and common, and was simply instru-
mentalized by certain politicians. Fear of inflation in the early 1930s would
have been patently irrational given the very considerable downward momen-

3Holtfrerich (1990: 69) also suggests that ’inflation’ was simply a term used for any
kind of expansionary monetary or fiscal policy.

4Using the price series for industrial finished goods (‘industrielle Fertigwaren’), Institut
fir Konjunkturforschung 1935: 104.



tum of prices in all sectors of the German economy, and detailed evaluations
of contemporary press comments appear to yield contradictory results. Con-
sequently, critics of the dominant view have argued that energetic political
leadership could easily have overcome any lingering residual fears connected
with the experience of hyperinflation. For example, while the danger of in-
flation was talked up by interested parties, 21,000 proposals to combat the
slump were sent to the Reichsbank and the Berlin business school, the ma-
jority of which suggested going off gold and adopting expansionary policies
(Holtfrerich 1990: 70).

In order to establish that fear of inflation condemned any kind of govern-
ment intervention to failure, it has to be demonstrated that economic agents
at the time would indeed expected rapid price increases — despite strong
deflationary pressure — if new policies such as credit expansion had been
adopted. This paper seeks to measure expectations of future price increases
in Germany using data from the bond, forex and commodity markets. We
begin by placing the decline in prices in Germany during the Great Depres-
sion in its historical context. Information from the bond market as well as
the time-series properties of price changes are then used to extract a measure
of inflationary expectations. We find strong evidence of concern about infla-
tion. Further corroborating evidence comes from yield spreads, as well as the
forex and commodity futures market. The conclusion discusses implications
for the political and economic history of the Weimar Republic.

2 Methodology and Findings

How unusual were the early 1930s in the context of German economic history?
A decline in the overall price level was not outside recent experience. Prices
of industrial goods fell by almost 20 % in 1925-26, and the general deflation
of the early 1890s and 1880s is unlikely to have faded completely from public
memory (table 1). Once a deflation was underway, it normally persisted
for 2 to 5 years. While a full appreciation of the underlying processes may
have been lacking, deflations were not unusual events by the standards of
Germany’s economic history.

Table 1 here



What is unusual about the years 1929-32 compared to earlier episodes is
the magnitude of the deflation. The consumer price index fell by 22.5 %, and
the price of investment goods was reduced by an average of 48.3 %.° NSP
shrank by a cumulative 19.2%, whereas in four out of six previous deflations
since the 1850s, it had continued to grow.

Did fear of inflation constitute a binding constraint for German policy-
makers in the early 1930s? In the absence of survey data or unambiguous
testimony in historical sources, a number of methods can be used to shed
light on this question (Frenkel 1977, Cecchetti 1992, 1988, Hamilton 1992,
1987). Stated in its strong form, the hypothesis that inflationary expecta-
tions restricted “room for manoeuvre” suggests that economic agents antic-
ipated price increases in the foreseeable future. In its weak form, it implies
that, conditional on a change in policy, rapid price increases would have been
expected. We use data from futures markets in foreign exchange and com-
modities interest rate spreads, the term-structure of interest rates as well as
a rational-expectations model pioneered by Mishkin (1981) to examine the
weak and the strong formulation of this hypothesis.

2.1 The Time-Series Properties of the Data

Augmented Dickey-Fuller and Phillips-Perron tests do not allow us to reject
the hypothesis that unit roots are present in the two price series used —
the consumer price index and the price of industrial product ( ‘industrielle
Fertigwaren’).® However, they are known to have low power against the
alternative of a stationary process with a large autoregressive component
(Schwert 1989). Cecchetti (1992: 146) suggests a good a priori reason for
modelling price series in general as containing a unit root — and inflation
as stationary. Changes in the price level will be determined by changes in
the monetary base, the volume of goods, and the ratio of money demand to
income. If any one of these variables happens to be I(1), which is likely, then
the series of price changes will only be stationary if the cointegrating vector
is (1,-1,-1), which is doubtful at best.

The basic time-series properties of price changes can thus be exploited
using ARMA modelling. We can determine for how long price movements

SHoffmann 1965: 601, table 148. The figure for investment goods refers to the years
1929-33, as Hoffmann gives no figures for 1931 and 1932.
SInstitut fiir Konjunkturforschung 1935: 104, 107.



normally persisted, given that a deflation or a rise in prices had already
started.” Table 2 examines the performance of ARMA models with up to
two AR and/or MA components, using two alternative price indices.

Table 2 here

For both the consumer price index and the price index of industrial fin-
ished products, ARMA(2,0) specifications prove superior.® The size of the
AR component allows us to judge over what horizon a deflation could have
reasonably been expected to persist, once it had started. For the CPI, the
AR-component is 0.95, suggesting that a deflation of 10 % (annualized) would
have allowed contemporaries to predict deflation of 8.7 % in three months’
time. For finished goods, the value is higher, suggesting a forecast of 9.4 %.°
Figures 1 and 2 show expected and actual inflation of the two price indices:

Figure 1 here
Figure 2 here

The findings from the ARIMA models suggest that a deflation, once it
had started, could reasonably be expected to persist for a significant amount
of time. Given the time-series properties of the data, and the fact that there
was dramatic deflationary momentum in the economy, fear of inflation during
the early 1930s appears to be strikingly irrational. Note, however, that there
are periods when actual price changes were outside the 95 % error bands
of our models. In the second half of 1932, and in early 1933, prices fell
(increased) more rapidly than could have been predicted on the basis of past
patterns.

Did Germans view the events of the early 1930s through the looking glass
of the great inflation? It may be instructive to ask how long the direction
of price change remained constant during those tumultuous years. Before

"We use the price index for manufactured goods (’industrielle Fertigwaren’) from In-
stitut fiir Konjunkturforschung 1935: 104.

8In the case of the CPI, the Akaike(1974) and Schwarz (1978) information criterion do
not, provide consistent evidence, favouring either the ARMA(2,0) or ARMA(2,1) specifi-
cation. None of our conclusions is affected if the MA component is added.

9Even if we model the time series as I(1), the degree of predictability remains high.
With an ARIMA (1,1,0) model, the AR-component implies continued deflation of 5.9
percent for the prices of finished products.



the final descent into hyperinflation, prices did not increase continuously.
Before June 1921, there had been two periods of rapid price increases and
two deflationary episodes, each lasting approximately four months (February-
May 1920 and September 1920-January 1921 saw inflation, June-August 1920
and February-May 1921 deflation; cf. Bresciani-Turroni 1937: 444). This
experience may well have been more relevant for contemporary Germans
than the estimates derived from ARMA modelling, which suggested a much
greater persistence of price movements — our ARMA models only use data
from the post-inflation period. If deflation had turned to inflation so rapidly
some ten years earlier, then an alternative approach may be more likely to
capture expectations formation during the early 1930s.

2.2 Evidence from the Bond Market
2.2.1 A Rational Expectations Approach

A potentially richer way of modelling inflationary expectations was first in-
troduced by Mishkin, who uses a rational expectations approach to infer
inflationary expectations from bond prices. Mishkin (1981) takes the Fisher
hypothesis as a starting point - the interest rate on a bond will be equal to
the sum of the ex ante expected rate of inflation and the real return:!°

it =1re T (1)

where i, is the nominal interest rate earned by holding a bond until time
t, rry 1s the expected real return to holding the bond, and 7y is the inflation
rate anticipated by agents over the interval ¢ — 1 to ¢.

Since anticipated and actual rates of inflation can diverge, the interest
earned by investors ex post may be higher or lower than the one expected at
t — 1. The realized return on a bond held from ¢t — 1 to ¢ is

eprry =iy — T =TT+ Ty — Ty (2)

[eppry is the realized real return, 7, is actual inflation between t — 1 and
t]

The mismatch between actual and expected inflation is (7 — 7¥). Eco-
nomic agents will attempt to forecast actual inflation given the information

10 A]] rates are continuously compounded.



that they have available at time ¢ — 1. Under the assumption of rational
expectations, they will not consistently and continuously misjudge actual in-
flation. Hence, the mean expected difference between actual and anticipated
inflation, conditional on the information set £ at time ¢ — 1, should be zero:

E(m—m [ Q1) =0 (3)

Forecast errors of rational economic agents - as captured by bond prices -
should be uncorrelated with information available at ¢ — 1. The information
available to later historians X; is a subset of the full wealth of information
Q; available to agents at the time. If X; has predictive power for real interest
rates, we have

rre = BXe 4 (4)

where u; is the error term. Combining equations (2) and (4) yields

eppry = BX +ug — (mp — 7)) = BXy +up — ¢ (5)

Both &; and u; will be orthogonal to the information set X;; we can
therefore estimate equation (5).

Before we can apply the Mishkin approach to Weimar Germany, we need
to establish that the Fisher equation holds. Given that the null of non-
stationarity for both interest rates (proxied by monthly interest rates used
later) and inflation rates (measured by the price index of industrial output)
cannot be rejected (using both ADF and Phillips-Perron tests), the Fisher
equation in its weak form requires that interest and inflation rates share a
common stochastic trend.!! The Johansen maximum likelihood procedure
(trended case, no trend in the data generating process), allows us to reject
the null hypothesis of no cointegrating vector against the alternative of one
or more vectors (test statistic 21.4 vs. a 95% threshold level of 17.95, sample
1926/1-1930/12).' Thus we find that interest rates and prices cointegrate —

" The bond data for 6% issues is from Institut fiir Konjunkturforschung 1936: 119.
Gaps in the series were interpolated linearly. We use the price index for industrial finished
products; results are unaffected if the CPI is used instead.

12We cannot reject the null of one vector against the alternative of two or more vectors
at the 95 percent level. These results were generated using a maximum lag of 6 months
in the VAR. Results are robust to reductions in the maximum lag down to a minimum of
2 months.



the residuals of a regression of interest rates on price changes appear to be I(0)
(the Augmented Dickey-Fuller test is significant at the 99% level; ADF = -
3.04**). Note that most of the tests for non-stationarity reported here refer to
sample periods that are shorter than is customary. Recent research strongly
suggests that the use of high-frequency samples reduces this problem — there
are significant increases in the power of ADF tests with higher sampling
frequency (Choi and Chung 1995, Hooker 1993). Nonetheless, our results
should be treated cautiously.

Along with other authors (Evans and Lewis 1995, Mishkin 1992, Gagnon
1996), we find that the coefficient on the inflation variable is less than unity
(the midpoint estimate is 0.74).'® Note, however, that the coefficient is not
significantly different from one — a x? test yields a statistic of 1.25, which
is insufficient to reject the restriction at customary levels. Tax effects are
probably responsible for finding coefficients less than unity (Summers 1983).
Note also that our estimate of the coefficient on the inflation variable is
smaller (yet not statistically significantly so) than coefficients found in the
case of three high-inflation countries in the Third World (Argentina 1976-87,
Brazil 1971-84, and Mexico 1979-1991; cf. Phylaktis and Blake 1993: 595,
table 2).

We follow Cecchetti’s (1992, 1988) approach to the implementation of the
Mishkin method.!* Included in the OLS regression are the nominal interest
rate, as well as the money supply, output, and prices. The actual specification
of a variable x is Az, = (z¢/z; ) and n indicates the lag length.!® Instead
of using the first, thirteenth and twenty-fifth lag, as Cecchetti (1992: 149)
does, we implement Hendry’s (1993) general-to-specific modeling approach,
estimating a full set of a maximum of 13 lags, and then testing down.'6

If we were to use the fitted values from an OLS regression as the expected
real interest rate level, this would imply that economic agents “knew” the

13Crowder and Hoffmann (1996) find evidence of a unit coefficient in the US.

14 As Cecchetti (1992: 148; cf. also Mishkin 1992, appendix 2) points out, the only other
necessary condition is that the real interest rate is stationary. For the period preceding
the forecasts, 1926-1930, we can reject the null of non-stationarity at the 90 percent level
using an ADF(3) test.

15Similar to Cecchetti (1992: 149), we do not chose this transformation for the nominal
interest variable.

6Using up to 25 lags is unfortunately impossible, given the number of observations in
our dataset.



correct relationship between interest rates and all other variables for the
entire sampling period. This is clearly unrealistic. We therefore use recursive
least squares (RLS), generating rolling 1-month ahead forecasts of the real
interest rate to infer ex ante rates — i.e. the initial model is estimated for
1926/8 to 1930/1, and on the basis of this estimate, a forecast for 1930/2
is calculated. In the next round, the sample period for initial estimation is
expanded to 1926/8 - 1930/2, and on the basis of the new equation, a forecast
for 1930/3 is generated. Agents are therefore expected to only “know” the
data that is available to them up to the point in time when they make their
“forecast”; despite using the rational expectations framework, it is clearly
possible for forecasts to be “widely off the mark.” Estimation results for the
initial periods are:

Table 3 here

The two specifications in table 3 use different dependent variables — ei-
ther the real return on public bonds, or the real monthly interest rate from
the interbank market.!” Differences in the sample period used are due to
the maximum lag of a dependent variable that was included in the models,
as well as constraints on data availability. In both equations, no significant
coefficient on output could be found, and the variable was consequently ex-
cluded from the regression equations. Both models pass a number of tests. In
particular, the heteroscedasticity-consistent standard errors are almost iden-
tical with the common standard errors. The residuals of our regressions are
normally distributed, and there is no evidence of ARCH. Reset-tests give no
evidence of model misspecification. We ultimately favour the model based
on public bonds because the normality of the residuals is more firmly es-
tablished. Also, there is another reason for preferring the public bond data.
As the banking sector faced a liquidity crunch in the summer of 1931, the
fundamental assumption underlying the Mishkin model — i.e. that the real
interest rate is constant — begins to be questionable. In the case of interbank
rates, it is clear that liquidity is at a premium during the summer of 1931.
Bond yields, however, are largely unaffected by short-term liquidity needs

"nstitut fir Konjunkturforschung 1936, p. 112. Note that our main findings do not
depend on the interpolated values during the second half of 1931, as innovations were
already large and significant before markets were closed temporarily.
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and show little change during the banking crisis.!®

Recall that we are not only attempting to measure inflationary expec-
tations. The purpose of the exercise is to gauge the room for ‘manoceuvre’
during the crisis. Hence, we are ultimately interested in the level of expected
inflation conditional on a change in policy that would have attempted to slow
the economic collapse. This is not directly observable. As an alternative, we
can examine periods when such a new course of action was regarded as more
likely — such as Britain leaving the gold standard, the introduction of cur-
rency controls, and electoral successes of the Nazi party. If our estimates
of expected inflation increase during these periods (and diverge significantly
from actual price changes), then it is possible to argue that a new policy
might have triggered rapid increases in inflationary expectations.

Figure 3 gives the implied inflation rate from our preferred model speci-
fication (1) with monthly updating of the information set Q; 1, where 7y =
iy — €pPrT,:

Figure 3 here

From the summer of 1931 onwards, expectations diverge significantly from
actual inflation. At a time when prices were falling at about 15 % (annual-
ized), the Mishkin model suggests that (i) expectations of as much as 10 %
inflation p.a. would have been compatible with basic rationality during some
months in 1931/1932, and (ii) after a long period when price reductions were
anticipated more firmly by the month, the trajectory of inflationary expecta-
tions was turning upwards. Germans were indeed jittery about a resurgence
of inflation. As soon as exogenous policy events such as the British decision
to abandon the gold standard increase the likelihood of the German govern-
ment adopting a more active policy, inflationary expectations increase.!®

In terms of the Mishkin model, the expectation of a more moderate defla-
tion is caused by a rise in nominal interest rates. As interest rates increased
rapidly following the banking crisis and Britain’s decision to abandon the

BThe issue of possible changes in liquidity preference is dealt with in more detail below.
I thank Peter Temin for insisting that I examine this point in more detail.

¥ Note that, for an important part of this period, we had to interpolate the data on public
bond yields. Stock exchanges were closed in the fall of 1931 and early 1932. However,
since the disturbances are clearly visible long after the interpolation period, it is evident
that our results are not driven by this. Also, forecasts from a model using only monthly
interest rates — which are available without interruption — give broadly similar results.
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gold standard, the path of actual and expected inflation diverges.?® Infla-
tionary expectations appear highly sensitive to changes in the likelihood of
a more expansionist policy. Such “long memory” is not unusual by the stan-
dards even of today’s OECD countries. Gagnon (1996: 9, table 3) examines
the impact of past inflation on ten-year bond prices. He provides clear sta-
tistical evidence that expectations about future inflation are influenced to
a much greater extent by the experience of inflation over the ten preceding
years, rather than shorter (and more recent) periods. Surely, the traumatic
effects of the hyperinflation should have lingered in public memory longer
than the mild bout of price increases experienced by most OECD countries
in the 1970s.

The timing of the upward turn thus reinforces contemporary observations
about the events preceding the banking crisis and Britain’s departure from
gold. During a conference held by the Friedrich List society in September
1931, the events of the summer were still fresh on the participants’ minds.
When exploring opportunities for monetary expansion, one participant com-
mented that the declining reserves of the Reichsbank in June and July had
spurred fear of inflation and aggravated the run on deposits.?! As the finan-
cial adviser at the British Embassy in Berlin put it: “The reasons against
Germany’s departure from the gold standard are sufficiently well known...
The fear of inflation is such that a fall in the quotation of the mark as ex-
pressed in dollars would immediately lead to panic...”.?? After the banking
crisis, during the few days when the stock market opened, there was also
a buying frenzy — driven, as the staff at the Frankfurter Zeitung’s business
supplement “Die Wirtschaftskurve” observed, by investors who were trying
to buy inflation-proof assets (Bauer 1931: 246).

Figure 3 compares the actual with expected inflation. An alternative
measure of policy constraints is the accuracy of this forecast. Nervousness
amongst investors caused declining quality of the inflation prediction, as
figure 4 shows. The standard error of the forecast is divided by the average
level of predicted inflation to derive the coefficient of variation. Uncertainty
begins to rise dramatically after the banking crisis. The increase continues
unabated until the Lausanne conference, which resolves the reparations issue.

200n the banking crisis, ¢f. Balderston 1993.
21Reg.Rat a.D. Dr. Stern, cit. acc. to Borchardt and Schotz 1991: 144.
22(Cit. acc. to Borchardt 1985: 242.
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2.2.2 Yield Spreads

It could be argued that the conditions of the German bond market following
the banking crisis were highly unusual, and that the increase in yields did
not reflect a fear of increased inflation in the future. Rather, it measures
a change in liquidity premia, differences in default risk, movements in the
real rate of interest, or time-varying risk premia. We can resolve the issue
of liquidity risk by examining the spread of mortgage bonds (Pfandbriefe)
and rye bonds over public bonds. Not all bonds will be affected equally
by changes in liquidity premia. Pfandbriefe, for example, are notoriously
illiquid because of small issue size and limited free float. The same is not
true of public bonds, which were predominantly issued in large tranches by
the Reich or individual Lander. Since the possibility of an internal default of
the Reich was very small even in 1931, and Pfandbriefe had a history of zero
default since their inception, the spread between the two will largely reflect
differences in two factors, i.e. liquidity premia and the ‘gold clause’.?

The bond market was devastated by the effects of the hyperinflation. A
strong and stable demand for bonds disappeared together with the German
rentier (Balderston 1993). All issuers found it difficult to tap the market for
longer maturities or for larger issues. These facts alone indirectly suggest
that strong fear of resurgent inflation was never far from the surface. This
view is reinforced by the fact that a very large number of bonds — virtually
all except issues by the state — had ‘gold clauses’, which guaranteed the value
of coupon and principal payments in the case of another departure from the
gold standard. The vast majority of bonds issued during the Weimar period
thus contained a hedge against inflation, albeit an imperfect and indirect one
- gold clauses could always be abrogated by parliament.

During the period 1919-23, bonds denominated in sugar, rye, coal, gold
and potassium had been issued. By the late 1920s, most of these bonds
had been redeemed. Rye bonds, however, continued to be traded (Wolfgang
1931: 131-2). They also make an ideal benchmark against which inflationary
expectations can be judged — the stabilization of the Mark in 1923/24 was
carried out using rye to back the currency. Bonds denominated in rye were
therefore regarded as the ultimate hedge against inflation.

We can use the difference in the yields of these instruments to examine

23 An internal default was never considered a possibility, even by the most pessimistic
observers. In contrast, an external default was always likely once the crisis deepened.
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inflationary expectations. Bonds with a ‘gold clause’ can be thought of as
containing a conditional put option on repayment in gold. Thus, any increase
in inflation should make these instruments relatively more valuable than
bonds without the option — even if the devaluation has not yet occurred, we
can think of the rise in ex ante inflation as increasing the probability that the
value of the underlying will be below the strike value of the option. While
prices are rising, the yield of the gold-backed bonds should be lower than
that of the instrument which merely guarantees nominal repayment.?* If rye
prices are flat, then the yield spread between Mark and rye-denominated
bonds will ceteris paribus be an indicator of anticipated inflation.

Figure 5 here

There are thus two factors working in opposite directions - after July
1931, the change in liquidity needs ought to have increased the spread of
Pfandbriefe and rye bonds over Reichsanleihen (or diminished a negative
spread), whereas increasing fear of inflation should have caused a rise in the
difference. Figure 5 shows that the differential widens dramatically, with
the more liquid Reichsanleihen carrying higher yields to maturity. Hence
the (positive) spread of Reichsanleihen over Pfandbriefe is a lower bound
on the change in inflationary expectations, as this is the net spread, i.e.
after liquidity effects have presumably tightened the spread from the level it
would have reached if Pfandbriefe had been equally liquid.?> Rye bonds show
a broadly similar pattern during the crucial period 1931/32. In July 1931,
the yield spread of public bonds over gold bonds was 0.75%, the spread
over rye bonds 0.82%. By September 1931, when the trading floors were
reopened for a brief period, the differential had widened to 0.83% and 1.98%,
respectively.2 In April 1932, when continuous trading resumed, the spread
jumped to 2.75% and 3.49%, after which it began to decline gradually. The

24Note that the rise in French interest rates after 1931 is also driven by expectations of
devaluation (Hautcoeur and Sicsic 1998: 18).

?5Note that, because the data is currently only available in aggregate form, it is not
possible to match maturities perfectly. However, since the number bonds from which the
index is derived is large, it is unlikely that dramatic changes in sample composition over
short periods of time determined the results.

26Note that the price of Goldpfandbriefe and of rye bonds did not remain constant
— the value of the data is not undermined by non-trading. Data on rye bonds is from
Statistisches Reichsamt (various years).
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evidence from yield spreads between assets that guarantee nominal and real
returns is therefore consistent with our finding that fear of inflation cannot
be ruled out given the other evidence from the bond market, and that it was
strongest in the second half of 1931 and the first half of 1932.

2.2.3 The Term Structure of Interest Rates

The term structure of interest rates is know to contain information about
future changes in inflation (Mishkin 1990b, ¢).?” A standard way to examine
the extent to which changes in inflation between periods m and n can be
predicted from the the slope of the term structure is to estimate:

T = T = Qmpn + Bmn [Z;n - Z?] + Thm’n (6)

where 7 denotes the rate of inflation, i refers to the interest rate, « is
the intercept, and 7 is the residual. @, , will reflect the difference between
ex ante real rates of return between the two periods (Mishkin 1990c: 78-
81). As information on the exact maturity of long-term bonds is unavailable,
the analysis has to be adapted to the data constraints. For imperial and
interwar Germany, we can use the long-term bond yields as compiled by the
Bundesbank (1976: 278). The private discount rate is also available for pre-
war and interwar period. The results of applying equation 6 are summarized
in table 4.

Table 4 here

For both sample periods used in table 4, the slope of the term structure
has predictive power. It is significant at the 6 % level. Both models pass
a number of tests. They are free from autocorrelation, show no evidence
of ARCH or heteroscedasticity, and Ramsey’s reset test (up to the second
power) does not suggest any misspecification.. We conclude that the differ-
ence between bond yields and the private discount rates forecasts changes
in inflation. If our earlier argument is true, and Germans were afraid of
inflation during the Great Depression, then this should be reflected in a par-
ticularly steep yield curve. The long-term mean of the difference between
bond yields and the private discount rate is 0.97. In 1931, it jumps to 3.45%

2TThe abundant literature on the topic cannot be reviewed in this paper. Classic papers
include Fama (1990) and Campbell and Shiller (1987).
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(from 0.22% in 1930), and to 3.32% in 1932. Based on model (1) in table 4,
this implies increases in inflation by 2.52% and 5.3 % p.a. Information from
the yield curve therefore reinforces our earlier finding that Germans expected
accelerating price increases in 1931/32.

2.3 Futures Prices

Further corroborating evidence comes from the price of futures contracts for
foreign exchange and agricultural commodities. Let S;; be the spot rate of
good j at time ¢, and F}; the price of a one-period ahead forward contract.
With investors neutral to risk and efficient markets,

Fj,t = I [Sj,t+1] <7>

where F; denotes expectations.?® Inflationary expectations can then be
measured as

12
T = ?(fj,t — 8541) (8)

where lower case letters denote natural logarithms, and I" is the number
of months to settlement (Hamilton 1992).

We can use this method for both forward Reichsmarks and the price of
two agricultural commodities, wheat and rye.?® A discount on forward Marks
implies that agents expect the exchange rate to depreciate — if expectations
are rational in the sense of Muth (1960). During the years 1919-23, a decline
in the Mark’s external value was often viewed as synonymous with an in-
crease in the rate of inflation. Since Frenkel’s seminal (1977) contribution,
inflationary expectations during the German hyperinflation have routinely
been modelled using forward rates (Webb 1986, 1989). For the period from
February 1921 to August 1923, Frenkel (1977: 655) demonstrated that (3 in a
regression Sy = a4+ GF; ;1 is not significantly different from unity. Germans
during the early 1930s would have immediately associated any fall in the

28We are abstracting from cost-of-carry.

29A sceptical view — at a very general level — can be found in Mishkin (1990a). The
results in our own work, as well as in the literature (Hamilton 1992) suggest that the
problems he identifies are less severe than might be supposed.
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external value of the Mark with an imminent rise in inflation.??

After the banking crisis, and immediately before Britain announced that
it is going to leave the gold standard, three-month forward Reichsmarks
traded at a discount of more than 1.6%, implying an annual depreciation of
the exchange rate of 6.8%.3! During the autumn of 1931, when the markets
expected the Reichsmark to follow Sterling’s devaluation, the forward dis-
count widened to as much as 75% annualized (Einzig 1937: 294) - a level not
seen since the darkest days of the hyperinflation, in April 1923, when three
month forward Marks stood at an (annualized) discount of 65% (cf. figure
6).>? Given discounts of this order of magnitude, is reasonable to suppose
that such differences are likely to be dominated by expectations of exchange

rate and price changes (Frenkel 1977: 654).%
Figure 6 here

Data on wheat futures also indicate that agents expected price increases,
conditional on a major economic policy change.*® During 1931 and 1932,
the future price of rye and wheat as quoted on the Berlin exchange was
almost always above the spot price.*® Instead of comparing futures and spot
prices, which may diverge for a number of reasons such as storage cost etc.,

30Tn the case of the 1926 stabilization of the Franc Poincaré, there is debate if there is
granger-causality running from the exchange rate to (wpi) inflation or vice versa (Sicsic
1992; Eichengreen 1992b). In the German case, we do not need to subscribe to a theory
of imported price inflation. In a country where, at the height of the hyperinflation, prices
had been changed daily even at the retail level based on the current dollar/mark exchange
rate (Fichengreen 1992a: 135) any sudden fall in the gold value of the mark would lead to
a rapid rise in expected inflation and the velocity of money.

31Most other currencies show rising premia against Sterling, especially in August and
September. Cf. Einzig (1937: 470-71).

32Cf. Finzig (1937: 450-470) for the market rates on forward Reichsmarks. Note that
there are no observations for August 1931 - the dotted line marks the interpolation from
July to September. My figures for the hyperinflation differ slightly from those in Webb
(1986: 776-77) since he used one-month forward rates.

33The bank rate differential vis-a-vis Britain was +5.5% in July and August of 1931; the
difference in call money rates varied between +3.87% in November and +4.3% in June.
Given the rate differential, forward Reichsmarks should have traded at a premium.

3Data on rye futures are less useful. While the spot price of wheat has a correlation
coeflicient of 0.51 with the price index used above, the figure for rye is 0.14 (1930/10-
1932/11).

35The data on futures prices are from Statistisches Reichsamt (various years).
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we follow the literature (Hamilton 1992) in comparing futures prices with
different settlement dates. The actual change in spot prices between October
and December 1931 was -2.78% (annualized). In the first week of August,
when the December contract began to trade, the expected price change for
the futures contract between October and December is +0.05% (annualized).
After the suspension of the gold standard by the Bank of England, in the
last week of August, this figure had risen to 8.5% p.a. Also, the rate of
price increases was expected to accelerate rapidly. For most of August, the
October future was almost always trading below the September contract,
implying that prices were expected to fall over the next month. At horizons
of up to three months, however, there was (unwarranted) fear of inflation at
precisely those times when a change in policy became more likely.

3 Implications for the Political and Economic
History of Weimar Germany

Even if we strongly stack the odds against such a finding by using a rational-
expectations framework — fear of inflation during the Great Depression in
Germany was not irrational, given the extent of political and economic tur-
moil. Evidence from the futures markets for forex and wheat strengthens
this finding. We may therefore conclude that memories of the hyperinflation
severely curtailed Weimar politicians’ room for manoeuvre. The nature of
the policy constraint faced by the German government can be described more
precisely. High ex ante interest rates aggravated the slump in the German
economy (Voth 1995). These were not the result of high nominal interest
rates, but of the strong deflationary pressure. To appreciate how strongly
the zero interest rate constraint (Black 1997) restricted the room for ma-
noeuvre, consider the implications of applying a standard monetary policy
rule.?® How low would interest rates have needed to be had the Reichsbank
followed a Taylor rule, for example? Rates would then be targeted according
to

r=m+gy+hir—7a")+r (9)

where 7 is the central bank’s short-term interest rate, y is the deviation

36 A model beyond the familiar IS-LM framework can be found in Krugman (1998).
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of real output from its trend, 7 is the inflation rate in percent, r/ is the
equilibrium real interest rate, and g and h are policy parameters (Taylor
1998: 8). Taylor (1993) suggests g and h of 0.5 (rule 1). Brayton et al.
(1997) have suggest setting g = 1 (rule 2). Given the massive deflation and
the considerable output gap, rule 1 implies a nominal interest rate of -29
%. Following rule 2 would have suggested a rate of -38 %.3” Since central
banks are faced with a zero interest rate constraint, most of the relaxation
in monetary policy had to come through a less deflationary outlook. Figure
7 documents the extent to which changes in anticipated deflation reduced ex
ante interest rates between 1932 and 1934.

Figure 7 here

The decisive question therefore is if inflationary expectations could be
influenced by policy measures. Could a more countercyclical Reichsbank
policy have reduced the severity of the slump? This would constitute a close
parallel to recent results for the United States, showing the extent to which
the recovery was driven by changes in monetary policy (Romer 1992, Romer
and Romer 1994). We can take this question further by examining the rela-
tionship between the measure of inflationary expectations that we extracted
from the bond market and a number of policy variables. We estimate a VAR
with 3 lags for two periods, one until the outbreak of the German banking
crisis in 1931/6, the other for full sample. Figures 8 and 9 show the results.
What emerges is the breakdown of previously established relationships as
a result of the run on the banks. For the period up until the summer of
1931, we find the expected effects. An increase in the discount rate lowers
expected inflation rapidly, with the maximum effect coming through after
3 to 4 months. Increases in the money supply increase expected inflation.
However, the effect of the Reich’s budget balance is counterintuitive. Deficit

reductions appear to reduce expected inflation.®

37Net social product (Hoffmann 1965: 828) in 1932 was 19.3 percent below its 1929
level, and the prices of finished products were falling at an average annual rate of 13.4
percent. Following Taylor (1998), we assume 7* = 2% and r/ = 2%. By using the 1929
output level (already below the 1928 peak), we assume no growth in productive capacity.
Consequently, the interest rates derived are upper bounds.

38This may be the result of both expected inflation and the budget being influenced by
output; with a surging economy, both the Reich’s budget and expected inflation would
increase.
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After the banking crisis, these relationships no longer hold. The first con-
spicuous difference is the increased persistence of the expectations variable
— shocks barely die out at all. Any increase in expected inflation is almost
permanent, unless a countervailing shock occurs. This is why the Bruning
government found itself between a rock and a hard place — explosive changes
in expected inflation threatened from the one side, while actual deflation
accelerated. There is little to support the view that the gradual relaxation
of the Reichsbank rate from December 1931 was important in lowering ex
ante interest rates (Balderston 1993: 148, table 5.9). The Reichsbank was
reacting to the beginning panic in 1931 by increasing interest rates for brief
periods. Increases in the discount rate now increase expected inflation, in
itself a vote of no-confidence in the stability of the macroeconomic regime.
This cautions against the suggestion in the literature that a more aggressive
use of this instrument could have averted the final dip in 1932. The Reich’s
budget position and the monetary base are also insignificant. Thus, plans
to extend the use of Rentenmarks in an effort to boost the money supply
would have had little effect after the summer of 1931 (cf. Voth 1993). This
argument does not excuse the deliberate austerity measures taken by the
Briining government in 1930 and 1931 (cf. Feinstein, Temin and Toniolo
1997, Temin 1990), but it cautions against the optimism inherent in many
Keynesian policy suggestions.

The fact that federal deficits do not significantly impact inflationary ex-
pectations can either be interpreted to mean that contemporary anxieties
on this count — such as evidenced by the reaction to the WTB-Plan — were
overblown,® or that the increasing manipulation of the public books after
1932 (including measures such as the infamous Mefo-bills etc.) does not allow
us to capture the true extent of the stimulus.!

A closer look at the timing of the turning points in the expectations se-
ries (figure 3) and of the uncertainty estimate (figure 4) suggests that there

39Note, however, that the impulse response is not statistically significant from zero. To
establish confidence intervals, 100 Monte Carlo simulations were run.

4ONamed after its authors (Woytinsky, Tarnow, Baade), the WIT'B-Plan of December
1931 proposed extra spending on public works in an effort to combat unemployment. Cf.
Feinstein, Temin and Toniolo 1997: 121.

“There is also no evidence that the budget balance granger-causes inflationary expec-
tations. To test the sensitivity of this result, I interpolated the revised figures in Ritschl
(1997: table A. 4). The results were unchanged.
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were two main discontinuities — the reparations settlement at the Lausanne
conference in the summer of 1932, and the regime shift in 1933. It is only
from January 1933 onwards, after the Nazis had seized power, that defla-
tionary expectations fall sharply. The lower discount rates introduced by
the Reichsbank in late 1931 leave no discernible impact on the ex ante rates
taken from the Mishkin model. The attempts under Chancellor Papen to
revive the economy had not undermined the belief that future price declines
were only too likely. The mild recovery of 1932 would therefore probably
have petered out rather quickly, given that ex ante real interest rates were
still extremely high (Temin 1990: 101, Feinstein, Temin and Toniolo 1997:
123-4). Our findings thus reinforce Temin’s argument that the new regime
brought about a massive change in expectations: “The immediate recovery
was the result of changed expectations when the Nazis took power. It was
the result of anticipated as well as actual government activities. ... Hitler
had been criticizing the deflationary policies of his predecessors for years ...
742 Qur results also highlight a main mechanism through which changed ex-
pectations had an impact on the rate of recovery — by mitigating anticipated
deflation, ex ante real rates were sharply reduced, thus boosting investment
and growth.*?

Could a recovery have been ushered in without a “truly ... new (and
horrible) regime” (Temin)? Foreman-Peck et al. (1996: 240-41) is the most
recent attempt to model alternative policies.* Their conclusion is that a
mix of enlightened monetary and fiscal policy could have averted most of
the output fall during the Great Depression. Yet could such a policy have
been pursued? The change in the parameters in the VAR estimated above
has to interpreted with care. Yet given the overall level of uncertainty, it
is hard to see how a more interventionist policy could have been reconciled
with the widespread fear of inflation. A second issue that has been hotly
debated is the possible timing of a policy change, and the possibility to

“Temin 1990: 103. Note, however, that this is the very period when actual deflation is
less than predicted by the ARMA models (figure 1 and 2). An alternative interpretation
would be that the fiscal and monetary stimulus of 1932 was beginning to work, and that,
having been surprised a few times, agents in the bond market responded by revising
expectations of future price changes upwards.

“3For the effect of deflation on industrial output in Germany, c¢f. Bittlingmayer 1998,
table 3. Cf. also Voth 1994.

4 (f. also Borchardt and Ritschl 1992
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float the Reichsmark. Our results on the timing of changes in inflationary
expectations strongly suggest that Britain’s leaving the gold standard in the
summer of 1931 was not the opportunity for Germany to take a similar leap.
This is the very period when we find a strong divergence of expectations
and reality. Uncertainty — as measured by the coefficient of variation of the
inflation forecast — becomes substantial. The banking crisis, combined with
news of Britain leaving gold (and the discussions in the German press whether
to follow the British example or not) coincided with a degree of uncertainty
that would have made any move on the part of the German government a
very audacious act. It is also in this sense — by undermining the Bruning
governments ability to combat the slump — that “Hitler is the foster-child
of the inflation” (Robbins 1937: 5). The policy mix that Germany required
could hardly have been provided other parties. Just as in the case of four
hyperinflations and during the U.S. recovery from the depression, a credible
regime shift was required (Sargent 1986, Temin and Wigmore 1990). Nazi
proclamations made it plain that they intended to combat unemployment
and recession, using a wide array of counter-cyclical measures (Barkai 1990:
47-8). These could only be implemented if the fear of runaway inflation could
be restrained. Public trust in an authoritarian regime that portrayed itself
as equally committed to fighting unemployment and inflation was necessary
to escape the German policy dilemma.

Evidence that further price declines were predictable as early as 1930
(with a relatively low level of uncertainty at the time) suggests that the con-
tinuation of the downturn in the economy should not have come as a surprise.
If policy intervention held any promise of success, it would have had to come
before the summer of 1931, when extraordinary economic and political condi-
tions left large parts of the public jittery about inflation.*® Borchardt (1991:
147-9) argued that policy intervention would have come too late since the
truly extraordinary nature of the slump only became apparent in the second
half of 1931. The first plans for deficit spending, for example, were being
discussed from May 1931 onwards (the so-called Brauns memorandum). The
vast majority of pump-priming plans were put forward in the second half of
1931 and early 1932. Our findings suggest an even stronger constraint for

“Implementation of major policy initiatives before 1931 was complicated by the fact
that the depression’s unusual severity only became apparent at this late stage. Cf. Bor-
chardt 1991: 146.
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policy initiatives — the same events that demonstrated the unusual nature
of the crisis also restricted room for manoeuvre as the public grew more
concerned about the risk of renewed inflation.

During Germany’s Great Depression — with the notable exception of the
second half of 1931 and early 1932 — deflation was highly predictable and
should have surprised few. This finding is relevant to the debate whether
monetary forces or autonomous declines in investment were crucial in caus-
ing the depression (Temin 1971, Temin 1976, Eichengreen 1992a). Since
Germany experienced an unusually early onset of the depression (on some
measures, the downturn already began in 1928), our estimates provide little
evidence on the factors causing the start of the crisis.*® During the early
phase when it deepened, however, deflation was largely anticipated. This
implies that ex ante real interest rates were also high, which is one of the
key points on which monetarists and the autonomous-declines school dif-
fer. Ex ante real interest rates were at least 10 % between 1930 and 1933,
reaching a peak of almost 17 % in mid-1931. Our findings thus reinforce
the monetarist view, in so far as it holds that the crisis deepened because
of monetary forces. This is not to discard a third alternative altogether —
the debt-deflation hypothesis may be relevant during certain sub-periods. In
1931 /32, for example, we find evidence that the extent of the deflation must
have surprised some agents, thus potentially aggravating the difficulties of
the financial system (Bernanke and Gertler 1989, 1990). While the deflation
accelerated, fear of inflation is likely from the summer of 1931 onwards.

In his lectures on “Lessons from the Great Depression”, Peter Temin re-
marked that ‘{m]odern theories of the economy have brought expectations
onto the stage as a lead actor, unlike their earlier position as extra or un-
derstudy. Our historical accounts need to follow suit’ (Temin 1990: 104).
This paper has attempted to raise the curtain a little further. The results
from using the Mishkin approach clearly suggest that, during the summer of
1931, evidence of investors’ nervousness left a trace in interest rates. Fear of
potential inflation is likely to be the main culprit, as the bond market sys-
tematically underestimated the extent of the deflation. Note that, by using a
rational expectations framework, we stacked the odds against such a finding
—if our methodology contains any inherent bias, it is in favor of the deflation

46Extending the forecast periods backwards to 1928 would only leave 2 years with a
total of 24 observations for initial estimates.
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being fully anticipated. This result receives further support from the spread
of government bonds over gold-backed mortgage bonds and rye bonds, from
the term structure of interest rates, and from the futures market for foreign
exchange and agricultural commodities. Not surprisingly, by December 1931,
the German economist Wilhelm Lautenbach used a public lecture in Berlin to
argue against what he saw as rampant “inflation hysteria” (Borchardt 1985:

237).
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