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1 Introduction

This paper sets out to investigate the causes of the Great Depression in
Germany. Like in other industrialized economies, German economic activity
contracted dramatically during that period. Real gross national output cu-
mulatively shrunk by over 25 percent. However, the economic cycle peaked
already in 1928; the Depression began about one year before the correspond-
ing start in other countries in particular in the United States (see Figures
1 and 2). This suggests domestic causes at least for the early stages of the
collapse. Inter alia, it is this timing that Temin (1971) musters to support
his claim that the initial German decline was brought on by a detrimental
deterioration of domestic aggregate demand – granted other factors like in-
ept governmental policies and international spillovers entered the picture but
the essential message of the current paper is that these factors may be less
important than possibly expected.

Recent applied work in dynamic general equilibrium shows that the be-
havior of the U.S. economy during the thirties remains an enigma for a wide
range of models such as the perfect markets real business cycle approach as
well as for sticky price monetary models (Cole and Ohanian, 1999, and Bordo,
Evans and Erceg, 2000). Yet, in a related paper Fisher and Hornstein (2002)
claim that the combined e¤ects of technology shocks, labor market distor-
tions, and …scal policy can explain large aspects of the Great Depression in
Germany. However, their …ndings rest on a fall of total factor productivity
by 14 percent. Granted, the real business cycle school can claim reasonable
success in explaining post-war cycles (King and Rebelo, 1999), however, the
massive decline of factor productivity during the Great Depression in the
U.S. and elsewhere has developed into a conundrum for the real business cy-
cle strategy as it is unlikely the result of technological regress and potentially
re‡ecting measurement error (Ohanian, 2001).

The current essay approaches the Great Depression from the perspective
of contractions of aggregate demand, echoing the view promoted recently
by Ritschl (1999). However, the current work is the …rst to take on that
hypothesis from the perspective of a fully speci…ed dynamic general equilib-
rium economy. In doing so, it employs Hall’s (1986) strategy of estimating
demand shocks from data within the shell of dynamic optimization. Bax-
ter and King (1991) construct a model that furthered Hall’s original idea
by introducing stochastic household preferences into an otherwise standard
real business cycle model. Their framework allows to derive demand shifts
from the Euler equations. Residuals of the law of motion of preferences can
then be interpreted as demand shocks. On the empirical front, Hall (1997),
Francis and Ramey (2001), Uhlig (2002) and Holland and Scott (1998) claim
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Figure 1: German per capita output (in logs) and 1.87 percent trend. Origi-
nal source of data Ritschl and Spoerer (1997) and DIW. For computation of
trend see Section 2.

that these ”Hall-shocks” are the main driving forces of the post-war U.S. and
U.K. business cycles.1

The current paper …nds a sequence of negative demand shocks for Ger-
man data coinciding with the Depression era. It puts to use the estimated
demand shocks within a general equilibrium framework in which demand
drives economic ‡uctuations. If the Great Depression in Germany was such
an equilibrium, the model should be able to replicate the behavior of key
macroeconomic aggregates during that time. I show that the model econ-
omy takes a path that is strikingly similar to historical data. In particular,
the model correctly predicts a recession setting in after 1928, it can account
for the lion’s share of the decline in real GNP and it generates a relatively
swift recovery after 1932.

The rest of the paper evolves as follows. In Section 2 I outline the model.
Section 3 computes demand shocks for the German economy and in Section
4 the implications from theory will be examined. Section 5 concludes.

2 The arti…cial economy

The model is based on Baxter and King (1991) and Greenwood, Hercowitz
and Hu¤man (1988). It is a one-sector dynamic general equilibrium model
with variable capital utilization augmented by stochastic preferences. The
economy that we examine is populated with a large number of identical
consumer-workers households, each of which will live and grow forever and

1Weder (2002) presents similar results for the post-war German economy.
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Figure 2: German per capita output 1920 to 1938. Trend line adjusted to
visit 1928-value.

each with identical preferences and technologies. The problem faced by a
representative consumer-worker household can be stated as follows

max
fct;lt;xt;utg

E
1X

t=0

¯t(1 + n)t [(1¡ ´) log(ct ¡¢t) + ´ log(1¡ lt)]

s.t. ct + xt = yt = (utkt)®l1¡®t

(1 + g)(1 + n)kt+1 = (1¡ ±t)kt + xt

±t =
1

µ
uµt

inclusive of the usual initial and transversality conditions. Here, 0 < ® < 1,
0 < ¯ < 1, 0 < ´ < 1, and µ > 1. ct, lt, xt, kt, ut and ¯ denote consumption,
labor, investment, capital, capital utilization rate and the discount factor.
All relevant variables are in detrended per capita terms.2 Logarithmic utility
is needed for a balanced growth path to exist. ¢t is a random variable
that a¤ects the subsistence level of consumption; it is zero in the stationary
state. A positive shock to ¢t generates an urge to consume in the sense
of an exogenous demand shock to consumption. Preference dynamics are
described by a …rst-order autoregressive process

¢t = ½¢t¡1 + dt 0 < ½ < 1

2That is non-detrended aggregate consumption, Ct, evolves over time as Ct = (1 +
n)t(1 + g)tct.
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with white noise shocks dt. The sum of labor hours and leisure is constrained
to less or equal to one. The parameter n is the deterministic rate of pop-
ulation growth and g designates the deterministic rate of labor augmenting
technical progress. Production is constant returns to scale. The product
utkt denotes the ‡ow of capital services. As in most studies of variable cap-
ital utilization, the rate of depreciation, ±t, is an increasing function of the
utilization rate. All markets are perfectly competitive. In the symmetric
equilibrium, the …rst-order conditions entail

´

1¡ ´
lt

1¡ lt
=
(1¡ ®)yt
ct ¡¢t

uµt = ®
yt
kt

(1 + g)

ct ¡¢t

= Et
¯

ct+1 ¡¢t+1

µ
®
yt+1
kt+1

+ 1¡ 1

µ
uµt+1

¶

(1 + g)(1 + n)kt+1 = (1¡ 1

µ
uµt )kt + xt

and

ct + xt = yt = (utkt)
®l(1¡®)t :

The arti…cial economy has a unique stationary state which I will describe
next. The preference shifter ¢t is zero in the steady state. In balanced
growth, the Euler equation implies

(1 + g)

¯
= ®

y

k
+ 1¡ ±

which allows to compute y=k – omitting time indices on variables indicates
steady state values. Combining the …rst order condition with respect to
capital utilization and the last Euler equation gives

(1 + g)

¯
= 1¡ ±(1¡ µ)

and therefore a value for µ. The law of motion of the capital stock in steady
state is

(1 + g)(1 + n)¡ (1¡ ±) = x

k
:
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I will next describe the parametric speci…cation of the model and assign
parameter values. Calibration is now routine in a wide range of macroe-
conomic areas. The fundamental period in the model is one year. The
parameter ® is chosen to be 0.25, given that labor’s share on GNP was about
75 percent during the 1925 to 1937 period (it varied between 73 and 78 per-
cent). The annual depreciation rate of physical capital is set at 1.22 percent.
The value appears low given the standard calibration of real business cycle
models but is in line with the computations by Gehrig (1961) and Fisher and
Hornstein (2002). The discount factor is adopted so that the steady state net
return to capital is four percent. Labor augmenting technology expands at an
1.87 percent rate. The number equals its data long-run average: the average
annual growth rate of per capita GNP over the last century was 1.87 percent
(see Figure 1). Model labor force grows at a 0.7 percent rate, the annual
population growth rate, 1925 to 1937. The parameter ´ is chosen such that
the average ratio of total hours worked to nonsleeping hours of the represen-
tative agent (16 hours per day) is 0.41. The value is somewhat higher than
the number usually calibrated in real business cycle models (about 1=3) but
re‡ects longer workweeks during the considered period (for 1925 to 1938, av-
erage weekly hours were 46; before the onset of the Depression, weekly hours
were above 50).

Table 1: Calibration
® ¯ ± g n
0:25 0:96 0:0122 0:0187 0:007

Let us denote by bkt ´ (kt¡k)=k and b¢t ´ ¢t=c. Then, the model can be
approximated about the steady state and expressed by the stochastic matrix
di¤erence equation

Ã
bkt+1
b¢t+1

!
=M

Ã
bkt
b¢t

!
+

µ
0

dt+1=c

¶
(1)

whereM is a 2£2matrix. An equilibrium is de…ned as a sequence fbkt+1; b¢tg1t=0
that solves (1) subject to initial conditions as well as the transversality con-
dition. The next section will discuss the computation of demand shock se-
quence fdt=cg which will then be used to shock the dynamical system (1)
and to derive output realizations for the arti…cial economy.
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3 Measuring real demand shocks

This section will describe the derivation of demand shocks. It will also discuss
robustness.

3.1 Backing out preferences

Technology shocks are customarily estimated as residuals from a Solow de-
composition. Put another way, these shocks are not directly observable and
measurement takes place within a particular model – a production function.
Hall (1986, 1997), Parkin (1988), Bencivenga (1992) and Baxter and King
(1991) apply the methodology to measure demand shocks as well. The idea
stems from the …ndings that representative agent Euler equations perform
poorly. This suggests the notion of stochastic preferences playing a potential
role (see for example Eichenbaum, Hansen and Singleton, 1988). In par-
ticular, Baxter and King (1991) use the intratemporal …rst-order conditions
to derive a sequence of demand shocks. In terms of the present theoreti-
cal model, note that the intratemporal optimality condition for consumption
implies

ct =
1¡ ´
¸t

+¢t:

A positive innovation to ¢t represents a positive demand shock to consump-
tion for a given shadow value of wealth, ¸t. In another interpretation, one
may think of¢t a¤ecting the marginal rate of substitution between goods and
work. To see this, denote by wt the real wage and rewrite the intratemporal
…rst-order conditions

´

1¡ ´
ct ¡¢t
1¡ lt

= wt = (1¡ ®)yt
lt
:

A positive innovation to¢t now requires a positive movement to consumption
for a given wage and labor supply – the preference shifter is like consumption-
leisure distortions.

The presence of preference shocks precludes estimating Euler equations
with GMM and therefore to compute the sequence of ¢t from the intratem-
poral equations directly. I compute preferences as residuals from the Taylor-
approximated household’s two intratemporal optimality conditions by back-
ing out

b¢t ' bct ¡ bwt +
l

1¡ l
blt: (2)
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Figure 3: Preferences shifter 1925 to 1937

The carets over right-hand-side-variables denote percentage deviations from
the steady state. ”Steady state values” are sample means. Formulation (2)
allows estimation results to be fed directly into the linearized model. Annual
data from 1925 to 1937 were taken from Fisher and Hornstein (2002) who
draw on work by Lölhö¤el (1974); available data after 1937 appears to be
not reliable given the annexation of Austria and World War II. All data were
de‡ated by the long-run trend (except labor input) and divided by population
(except wages). Wages were de‡ated is the cost of living index. The measure
of real wage is net of taxes. Tax rates computed by Fisher and Hornstein
(2001) as implicit income tax rates. The wage adjustments were made to best
account for consumption-leisure distortions. Using gross wages or de‡ating
by other price indices does yield only scant changes in results.

Figure 3 displays the estimated series of the preference state, b¢t, over the
1925 to 1937 period. The sequence centers around zero: its mean is 0.0004.
One readily notices a striking plunge after 1928. Furthermore, around 1932,
the fall in demand appears to have reached its trough – that following year,
aggregate economic activity picked up again as can be seen from Figure
4 which plots the time series of the change in the preference variable and
German output growth. The preference variable covaries positively with
output: the correlation is 0.93.

3.2 Inspecting robustness

In the theoretical model, the preference shocks are orthogonal to other inno-
vations by construction (like technology, or government shocks when intro-
duced appropriately). However, empirically we must still check if b¢t¡shocks
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Figure 4: Output growth versus change of preferences

were not caused by other fundamentals.
Let us start by considering supply shocks. Recall the intratemporal …rst

order condition

´

1¡ ´
ct ¡¢t
1¡ lt

= wt = (1¡ ®)yt
lt
:

Technology shocks, zt, – that would show up in a modi…ed production func-
tion, say, yt = zt(utkt)®l1¡®t – do not a¤ect the consumption-leisure distor-
tions, ¢t, in a real business cycle model. If the economy takes a hit, it
adjusts (optimally) via consumption and labor but there is no reason why
the preference term should be impinged upon. Granted, this already assumes
that a dynamic general equilibrium framework is a good description of the
actual economy. Thus, I will temporarily depart from the concrete arti…cial
economy and inspect if data-computed total factor productivity (TFP) and
my measured ¢t are related. Let us start by calculating the Solow residual
from

zt =
yt

(utkt)®l
1¡®
t

(3)

(yt = real GNP, kt = equipment + structures, lt = total hours worked). The
instrument for ut are the GNP deviations from long-run trend as constructed
in Figure 2. Figure 5 plots the Solow-residual after the secular trend is re-
moved (1.87 percent growth per year). The drop in TFP is 7 percent (1928
to 1931) after which it rises by over 25 percent. The Solow residual tracks
the GNP-cycle reasonably (see the Appendix for business cycle implications).
However, there is no correlation of TFP and preferences (0:02) and the cor-
relation of the respective shocks is 0:06 over the 1925 to 1938 period. If I
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had used the unemployment rate as the instrument for capital utilization,
the correlation still does not show any signi…cant impact as it edges to 0:24.3

Even higher correlations would not necessarily mean that true TFP causes
demand as evinced by Hall (1990). Yet, passing by the usual caveats that
apply about identifying the Solow residual, the simple exercise suggests that
supply shocks did not impart much meaningful force on demand.

Mulligan (2000), Weder (2001) and Chari, Kehoe and McGrattan (2002)
all …nd consumption-leisure distortions piling up after 1929 in the United
States as well. While Mulligan does not rule out shocks to preferences, the
interpretation taken by Chari et al. (2002) stresses money shocks in the
presence of sticky prices and wages. The (theoretical) distortions computed
by Chari et al. (2002) – coined labor wedges – are observationally equivalent
to the shocks identi…ed here. One natural method of identifying exogeneity
are Granger causality tests.4 If estimated b¢t re‡ect variations in preferences,
one should not reject the exogeneity hypothesis and demand shocks should be
orthogonal to patterns of money. Table 2 displays probability levels for the
hypotheses that nominal (real) money as measured by M1 does not Granger
cause b¢t. The null of no-Granger causality cannot be rejected at conventional
signi…cance levels. The …nding is in line with Fisher and Hornstein (2002)
who note that money lags output by about one year; it is therefore unlikely

3Unemployment data were taken from Maddison (1991). Bresnahan and Ra¤ (1991)
…nd that more than 30 percent of the U.S. capital stock was idled during the Depression –
the U.S. output drop was of the same magnitude as Germany’s. This suggests that using
the rate of unemployment understates the drop in capital utilization.

4Admittely, the number of observations reduces considerably the power of any test –
yet data is only available at annual frequency and the onset of World War II precludes
extending the sample into the 1940s.
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that monetary factors play a considerable part in Germany’s Depression.5

Table 2: Granger causality tests
F-Statistic Probability

Hm¢
0 0.30 0.75

Hmp¢
0 5.58 0.59

Granger causality tests: sample 1925-1937; Hm¢
0 : M1 growth

does not Granger cause b¢t; H
mp¢
0 : M1/P growth does not Granger

cause b¢t. Lag length two years. GNP de‡ator applied.

Mulligan (2000) and Chari et al. (2002) suggest that labor wedges may
also re‡ect institutional changes like (unions’) market power or government
interventions. In fact, (net and gross) real wages rose from 1928 to 1931
when they started to return to trend. First of all, the correlation of the real
wage distortions as measured as percentage of real wages from trend and the
preference sequence is low indeed: 0:12. Second of all, real wages fell quickly
back to their 1928 level whereas the b¢t¡sequence does not. For example,
most of the labor market distortions encountered were gone by 1934; the
b¢t-series essentially remained at its 1931-level until 1936 (see Figure 6).6 As
a last indicator, Figure 7 plots the non-wage part of (2) such to take out the
countercyclical wage pattern and visualize the origin of b¢t-movements

b¢0t ' ln ct +
l

1¡ l
blt

vis-a-vis the original series. The correlation of both series is 0.96.
Taken together, no clear alternative candidate for the b¢t-series arises.

I will reexamine my hypothesis from a slightly di¤erent perspective after
having …rst discussed the dynamic process that drives these shocks in the
next subsection.

5An alternative strategy is to follow Gali, Gertler and Salido-Lopez (2002) and test
the exogeneity hypothesis by estimating a vector autoregressive regression (VAR) that
includes a measure of monetary policy, real output, prices and the Hall-shock. Using
German interwar data I …nd that Hall-shocks do not respond signi…cantly in reaction to
innovations of (real or nominal) money supply. The idea behind the test is similar to
Granger’s and I therefore do not present it here.

6The Appendix uses these labor market distortions and simulates the model accord-
ingly.

11



-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

25 26 27 28 29 30 31 32 33 34 35 36 37

Distortions (1928=0) Preferences

Figure 6: Preference shifter and the real wage distortion-measure

-0.3

-0.2

-0.1

0.0

0.1

0.2

0.3

25 26 27 28 29 30 31 32 33 34 35 36 37

Original Modified

Figure 7: Another look at b¢t: the none¤ect of wages

12



3.3 The dynamic process of demand

There has been little work done on the way the dynamic process of preferences
should realistically be modelled, notably for the interwar period. This di¤ers
from routinely assuming a simple …rst-order process for technology which has
become the widely agreed upon speci…cation within the real business cycle
approach. For the U. S. postwar period, Baxter and King (1991) …nd that
an extremely persistent …rst-order autoregressive process provides a good …t.
Their ½-estimate is 0.973 (they also include constant and time-trend). For the
considered German data, persistent …rst-order autoregressive processes also
render a reasonable matches. In fact, lags beyond the …rst do not contribute
important explanatory power. The following AR(1) process for the preference
shifter was …tted by OLS-regressions (t-value in parenthesis)

b¢t = 0:79
(4:71)

b¢t¡1 + dt=c (4)

R2 = 0:66; SE = 0:085; DW = 1:05:

Clearly, given the sample size and the considered period of falling b¢t, the
low R2 and DW¡statistics are all that can be expected so it should not be
troubling. The coe¢cient is likely to be downward-biased as a consequence,
too. Moreover, the hypothesis that measured b¢t follows a unit root cannot be
rejected.7 Given Baxter and King’s (1991) estimation, the high persistence
may re‡ect a trend but the small sample size again does not allow conclusive
answers. Thus, I decided to assume that the true process is approximated by
a random walk (½ = 1).8 Figure 8 plots the computed shocks implied from
the process. Not surprisingly, from 1929 to 1932, the economy is subject
to unremitting contractions striking from the demand side. After 1932 the
shocks turn positive.

Lastly, one may ask if an alternative identi…cation leads to similar shocks.
In particular, I follow Blanchard and Quah (1989) and Cochrane (1994) and
decompose German per capita output into two components, one pertaining
to permanent shocks and the other pertaining to transitory shocks. The
transitory is interpreted by Blanchard and Quah (1989) as ‡uctuations to
aggregate demand. In line with Cochrane (1994), I use the ratio of in-
vestment to output as the covariate in a bivariate VAR to carry out the
Blanchard-Quah decomposition. The lag length of the VAR is restricted to
one year and a constant is included. Shocks so identi…ed have the natural

7The test equation did not contain a constant or a trend.
8The next section will demonstrate that assuming other processes has no material

impact on main results. In any case, the shock sequence will remain very similar to the
one reported in Figure 8.
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interpretation of being disturbances that a¤ect short-run aggregate savings
such as shocks to government spending, consumer’s preferences or to …rms’
autonomous investment. Figure 9 plots the residuals vis-a-vis the beforehand
computed fdtg-sequence. The 1926 to 1937 correlation is 0.93. That is if the
Blanchard-Quah method is a valid instrument to identify demand shocks and
if the short sample of annual data is not too coarse to capture the relevant
dynamics, then the high correlation suggests that¢t-innovations largely arise
from the demand side. Moreover, the demand shocks do not bear out gov-
ernment purchases. One way to see this is by inspecting Table 3. It shows
no indication of government expenditures being the driving force behind the
measured demand sequence. Another means of conceiving this is by estimat-
ing a bivariate VAR that contains (detrended) government purchases and b¢t

such to …lter out the government component of b¢t. I restrict the lag length
to one year. Errors are orthogonalized by a Choleski decomposition so that
the covariance matrix of the resulting innovations is diagonal: the preference
measure is ordered last:

µ
gt
b¢t

¶
= A

µ
gt¡1
b¢t¡1

¶
+

µ
gt
dt

¶
= A

µ
gt¡1
b¢t¡1

¶
+

µ
gt

Ágt + ³t

¶

where Á is estimated from a regression of the VAR residuals, dt, on the VAR
residuals gt. Given the frequency used, the ordering may or may not be
reasonable. In any case, the VAR sifts out next to nothing: the ”before, dt,
and after, ³t, VAR” b¢t¡shocks are highly correlated (0.98) and the standard
deviations essentially remains constant (it trickles by 2 percent).

Table 3: Granger causality tests
F-Statistic Probability

Hg¢
0;1 0.01 0.94

Hg¢
0;2 0.70 0.19

Granger causality tests: sample 1925-1938; Hg¢
0 : real govern-

ment purchases do not Granger cause b¢t; Lag length one (two)
years.

This section has suggested a continuing pattern of negative demand shocks
that hit the German economy after 1928. The following section will confront
the identi…ed demand innovations with the theoretical model. It is only
then that one can make any reasonable judgements on the importance of
these shocks along the dimensions of deepness and persistence of the Great
Depression in Germany.
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4 How much of the Great Depression in Ger-
many can be accounted for by real demand
shocks alone?

This section uses the measured series of demand shocks and generates ar-
ti…cial series of relevant macroeconomic variables. This constitutes an im-
portant test for the relevance of the shocks that have been identi…ed in the
previous section. In particular, the computed shock series fdtg19371926 is fed into
the model. I start shocking the model which in 1925 settles in a stationary
state.9

Figure 10 compares model simulation of output to historical data. Both
model and historical series were set so that output in 1928 equals 100 and
both series refer to detrended (per capita) …gures.10 Historical GNP fell
by about 32 percent and only by 1937 comes German output close again
to the path that it was on in 1928 (see also Figures 1 and 2). The model
economy does extremely well in capturing this pattern. A drastic slowdown
in economic activity sets in after 1928 such that both series peak in the same
year. Not only does the timing of the model depression match German data,
but the deepness of the downturn is captured to an ample degree. At the
trough – which datings coincide in model and data– the arti…cial economy
is 24 percent below trend. Additionally, theory predicts a relatively swift
recovery. In particular, model output returns to pre-Depression levels by

9This is only an operational device and assuming otherwise does not change results.
10The following …gures can be understood as follows: A series that takes on a value equal

to 100 is on the hypothetical trend that goes to 1928 (the reader is once again referred to
Figure 2). If the series is x-percent below the 100-value it is x-percent below the trend.
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Figure 12: Consumption

1937. Put in a nutshell, about 75 percent of the output decline can be
accounted for by demand shocks and the overall correlation of the series is
0.81.

Figures 11 to 14 report the pattern of model consumption, investment,
investment share and labor input vis-a-vis their historical equivalents. Con-
sumption is expenditures on nondurables and services; investment is mea-
sured by private …xed investment. Once again, both the arti…cial and data
series were set such that variables in 1928 equal 100 and all series refer to
detrended versions. Each of the variables drops sharply coinciding with the
pattern of data peers. Particularly, investment and consumption move in the
same direction(s).11 Investment tumbles about 70 percent in historical data.

11The procyclical behavior arises from demand shocks being very persistent and from
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Figure 13: Investment share

Theory predicts 92 percent of that decay. Both series reach their respective
troughs in 1932 and undergo a rapid recovery. Arti…cial consumption slightly
leads the real economy. The striking feature of German consumption is that
it does not return to its trend by the end-1930s unlike the other variables.
The demand driven model does reasonably well in capturing that behavior:
both series move essentially parallel after 1932. The slower recovery expe-
rienced in the data likely re‡ects crowding out coming from an extensive
increase in government expenditures – the share of government spending as
a fraction of GNP doubled from 1928 to 1937. The cycle of the investment
share in GNP is closely tracked by theory as well. Finally, model hours follow
data closely. In fact, the fall in employment is somewhat larger in the model
(by 13 percent at the 1932 trough). This suggest that labor hoarding was
not unimportant during Depression Germany.

4.1 Experiments, robustness and informational con-
tent

I will now show that introducing modest increasing returns to scale (or equiv-
alently market power) into the model helps closing the gap between arti…cial

nonconstant capital utilization. See Wen (2002) for an analytical derivation of the result.
Highly persistent preference shocks imply that consumption demand will be high for a
number of periods. This requires factor inputs to rise and investment to go up as well such
that capital is accumulated more intensely. As a consequence consumption, investment
and labor all co-move with output. The …nding questions previous claims that one reason
for demand shocks being not important arises from their inability to produce a realistic
business cycle (see King and Rebelo, 1999).
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Figure 14: Employment

and real economy. Let us consider the production function

yt = A
°¡1
t (utkt)

®l1¡®t At = (utkt)
®l
1¡®
t

where At stands for aggregate externalities – the bar over the variables de-
notes average economy-wide levels. The production complementarities are
taken as given for the individual optimizer and they cannot be priced or
traded. Increasing returns to scale in production are measured by °. All
markets are still perfectly competitive. But now the external e¤ects imply
that the economy is in a suboptimal equilibrium even in steady state.12 The
parameter ° is set at 1:2 which given empirical for example seems not im-
plausible. Increasing returns provide additional propagation: the trough of
both data output and model output almost coincide (Figure 15).

Next, let us assume that preference dynamics are described by

b¢t = 0:90b¢t¡1 + dt=c

which stands halfway between the value suggest by Baxter and King (1991)
and the limited sample estimate reported in equation (3). Figure 16 shows
that the model again undergoes a depression and 60 percent of the deepness
can be accounted for. This is about 10 percent lower than the drop reported
in Figure 10 but it still supports the demand driven theory.

The Appendix shows how the real business cycle model fails to account
for the Great Depression. Yet, it is worthwhile to examine a economy that is

12There is an alternative formulation that incorporates internal increasing returns and
an imperfectly competitive market structure which yields the same reduced-form aggregate
production function. That way, ° measures also the monopolistic markup.
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Figure 15: The e¤ect of market imperfections
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Figure 17: Model output with demand and supply disturbances.

subject to a combination of supply and demand disturbances. This is done
by appending technology shocks as measured in (3) to section’s 3.1 model.
Dynamics are then described by

0
@

bkt+1
b¢t+1

bzt+1

1
A = N

0
@

bkt
b¢t

bzt

1
A+

0
@

0
dt+1
c

"t+1

1
A

where "t+1 are technology shocks and N is 3£3. Now, the arti…cial economy
can account for all of Germany’s Depression (Figure 17).13 On a di¤erent
perspective, theory explains the fatal decline but also the rapid recovery of
the German economy after 1932. Therefore, the economy’s swift recovery
can be completely explained by market forces which leaves next to no role
for other factors. It appears that contrary to the often stated belief, Nazi
economic policy had hardly, if any, impact on the economic improvements
experienced during the mid-1930s. In fact, the model recovery is a bit faster.

Finally, the results will be compared to the prediction of other models.
In particular, let us compare the results to Fisher and Hornstein (2002) who
suggest that only a combined e¤ect of …scal policy, high real wages and
the decline in total factor productivity accounts for the Great Depression
in Germany. Figure 18 plots German data along with (i) the real business
cycle model, (ii) the Fisher and Hornstein (2002) model, (iii) the supply

13Again, while there are many sound reasons why the construction of the aggregate
technology shock is ‡aw when measured by Solow residual, the series can be view as a
noisy measure of the technology shock.
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and demand driven model and (iv) the demand-alone driven model (con-
stant returns). Preference-driven model versions have the highest conformity.
The Fisher-Hornstein (2002) model predicts the correct timing, however, the
model trough is too deep and the recovery too fast.

The section closes by quantitatively discriminating between model per-
formances during that period. This picks up on work by Fair and Shiller
(1990) and Salyer (1995) who check the forecasting ability by evaluating
the information content of endogenous model output through the lens of a
regression.

To this end, I apply a simple regression from which one can assess the
information contained in the constant returns demand-driven model’s fore-
casts compared to that in the other models. Regression of annual German per
capita output (detrended log-levels from 1925 to 1937) on the four models’
output yields the following results

ln yGER
t = ¡0:23

(0:13)
+ 1:02
(2:61)

ln yRBC
t R2 = 0:33; SE = 0:11

ln yGER
t = 3:04

(12:71)
+ 0:33
(5:81)

ln yF&H
t R2 = 0:78; SE = 0:06

ln yGER
t = 0:51

(1:62)
+ 0:88
(12:43)

ln yS&D
t R2 = 0:93; SE = 0:04

ln yGER
t = ¡1:63

(2:10)
+ 1:36
(7:86)

ln yDemand
t R2 = 0:84; SE = 0:05:

The interpretation of the larger regression coe¢cient, the higher R2 and
smaller errors of the demand driven model, yDemand

t , suggests that it provides
more information for German output than the real business cycle model,
yRBC
t , or Fisher and Hornstein, yF&H

t . Moreover, the real business cycle model
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has only minor predictive power. Let us redo the regression in which models
compete which each other directly:

ln yGER
t = ¡1:28

(1:29)
¡ 0:27

(1:95)
ln yF&H

t + 1:54
(4:41)

ln yS&D
t R2 = 0:93; SE = 0:04

ln yGER
t = ¡0:25

(0:57)
+ 0:19
(7:31)

ln yF&H
t + 0:86

(7:63)
ln yDemand

t R2 = 0:97; SE = 0:02:

The coe¢cient on the Fisher and Hornstein (2002) model becomes (marginal
insigni…cantly) negative when it is competing with the supply and demand
model, yS&D

t . That picture changes when their model and the purely-demand
driven models contend in a two-way matchup.Yet, the demand model has
still signi…cant higher predictive power as can be seen from the regression
coe¢cients (and from the coe¢cient’s standard errors). The …ndings again
suggest that shocks to demand were not unimportant factors during the
1930s.

5 Concluding remarks
Disturbances on the demand side may have played a central role during the
Great Depression in Germany. Indeed we can identify from Euler equation
residuals a sequence of detrimental preference shocks which appear to have
derailed the German economy after 1927. This echoes the view originally
promoted by Temin (1971) and later by Ritschl (1999) – granted at the
later stage other factors like inept governmental policies and international
spillovers entered the picture but the essential message of the current paper
is that these factors may be less important than possibly expected. Applying
the measured preference shocks to a dynamic general equilibrium model,
we …nd that size and order of shocks can generate a pattern of the model
economy that is not unlike data. The model grants these shocks the major
role in both generating the economic downturn as well as for the recovery.
Noteworthy is the model’s ability to account for the lion’s share of the decline
in economic activity: preference shocks can explain almost all the deepness of
the depression. Furthermore, the speeds of adjustment in the model parallel
those in the Great Depression: the slump persisted for more than four years.

Adding supply shocks (or production externalities) enhances the model
match even further. Then theory claims that supply and (private) demand
cannot only explain all of the fatal decline but also the rapid recovery of the
German economy after 1932. Therefore, the economy’s swift recovery can
be completely accounted for by market forces which leaves next to no role
for other factors. In particular, it appears that contrary to the often stated
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belief, Nazi economic policy had hardly, if any, impact on the economic
improvements experienced during the mid-1930s.
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Figure 19: An alternative view of ¢t

6 Appendix

6.1 Wage distortions

This Appendix uses the real wage distortions as proxy for b¢t¡shocks. The
instrument for the distortions are the percentage deviations of the actual
real wage levels from trend. Simply putting the series residuals into the
model does not yield a useful result: the model output drops by only four
percent. Yet one may think of the departures as proxies. Thus, we multiply
the implied shock series such that the output model trough matches data.
The model reaches the lower turning point two years early and the recovery
is essentially completed during 1932.

6.2 Real business cycles

How does the real business cycle predict the Depression years? Let us assume
that detrended TFP, ezt, follows14

ln ezt = ln ezt¡1 + "t:

Model output declines by only 11 percent (not 32 percent as in data) and
in 1937 the real business cycle economy is 20 percent above normal (not 2
percent below trend). When considered as the single shock to the economy,
then the supply side cannot account for much of the Depression.

14Fisher and Hornstein (2002) report a somewhat di¤erent experiment with perfect
foresight and constant capital utilization rates. They also do not consider pre-1928 years
and do not present 1937 model output.
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28


