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1. Introduction

Although over fifty years have elapsed since the onset of the Great
Contraction, controversy still swirls about the factors responsible for its
depth and long duration. A basic issue is the validity of the hypothesis due
to Friedman and Schwartz (1963) that the Great Contraction would have been
attenuated had the Fed not allowed the money stock to decline. This issue has
not been settled by the continuing debate on what mechanism accounts for the
severity of the Great Contraction.

The debate about the mechanism does not settle the issue because each of
the competing explanations is compatible with the Friedman-Schwartz
hypothesis. For example, the debt-deflation explanation due to Fisher (1933)
and recently extended and formalized by Bernanke and Gertler (1989, 19580}
posits a large unanticipated fall in prices that has the effect of
significantly reducing borrowers' net worth and thus seriously disrupting the
process of financial intermediation. Whether price changes during the Great
Contraction were in fact unanticipated, however, is the subject of dispute.
Hamilton (1987, 1992) based on evidence from commodity futures markets and
Evans and Wachtel (1991) from nominal interest rates find that the 1930-32
deflation was largely unanticipated. On the other hand, Nelson (1992) based on
the business press and Cecchetti (1992) on time-series models of prices
support the contrary view that the deflation was largely anticipated. For the
latter, an explanation of the deepening of the Great Contraction related to
high ex ante real interest rates is more relevant than the debt-deflation
explanation.

Yet both.of these explanations are compatible with the Friedman and
Schwartz hypothesis in that stable money could have prevented a major
deflation regardless of whether it was anticipated or not. The same conclusion
follows from other explanations of the Great Contraction. Cecchetti and Karras
(1392) use an econometric procedure to identify output declines up to the
middle of 1931 as generally accounted for by demand shocks and subsequent
output declines as mostly supply shocks. They treat the banking panics during

the Great Contraction as supply shocks. Regardless of the source and
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importance of supply shocks, these results are not inconsistent with the
Friedman and Schwartz hypothesis since a stable money policy could have
diminished the effect of all types of shocks to the economy.

A direct test of the Friedman and Schwartz hypothesis requires
simulating the behavior of output under a counterfactual policy of stable
money. That approach was adopted in the past by Warburton (1966), Friedman
(1960), and Modigliani (1969), none of whom constructed a model of the economy
on the basis of which to conduct his test. The problem with simulations,
whether or not based on a model, is that they are gubject to the Lucas
critique (1976): with a shift in regime from an unstable to a stable money
policy, the parameters describing the ececnomy could change.

Such a problem, however, may not be too serious at least for certain
relationships. For example, assuming that the relationship between money and
nominal income is robust with respect to regime changes, McCallum (1990) uses
simulations from a macro model to show that his base rule (with feedback)
would have avoided the decline in nominal income that occurred between 1929
and 1933.' We use an approach similar to McCallum's except that we focus on
different sets of rules, and we estimate separate relations for output and the
price level. Our stable-money counterfactual does not change the long-term
rate of money growth (from that actually experienced) and thus involves only
short-run changes in the behavior of the money supply. We assume that
dynamics embedded in the output and price relation are not especially
sensitive to this type of policy change.

In this paper we simulate two variants of Milton Friedman's (1860)
constant money growth rule. The first, a strong form of the rule assumes that
the Fed could quickly offset changes in the money multiplier by changes in
high-powered money and thus keep the money stock on the constant growth rate
path in each quarter. The second, a weaker form of the rule, assumes that the
money multiplier is observed with a one-quarter lag and the Fed can only set
the expected rate of growth of money (conditional on last period information)

equal to the constant rate.? oOur basic simulation is based on a model
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estimated for the 1921.1~1941.4 interwar period. The results of this
simulation buttress the views of Friedman and Schwartz. Had a constant money
growth rule (with an annual rate equal to the average 1921-41 rate of 2.95%)
been followed throughout the interwar period the Great Contraction would have
been avoided. Real output would have declined from 1929.3 to 1933.1, but the
order of magnitude of the annual rate of change (-3.3 to -6.6 percent), when
the actual annual rate of change waas -12.1 percent, would have been comparable
to other recessions in the nineteenth and twentieth centuries. The
extraordinary economic conditions of the Great Contraction could have arguably
shifted the output and price relations. Thus, we also implement an
alternative simulation that uses estimates of these relations based on the
1920's data. This simulation shows that a constant money growth rule (with an
annual rate equal to the 1921-29 average of 3.29%) would have prevented even a
mild recession during the Great Contraction period.

Our simulations alsoc have implications for issues recently raised by
Romer (1992). Romer wishes to explain the determinants of the recovery from
1933 to 1941. Based on money income multipliers calculated for the years 1921
and 1938 she simulates the behavior of real output from 1933 to 1941 if money
growth had not deviated from the average (M1) money growth rate of 1923 to
1927 of 2.88 percent. Such a money growth rate would have led to a 50 percent
gap below potential output in 1941. The fact that actual output grew
substantially faster makes her case that gold-flow-induced expansionary money
supply produced the recovery. Our simulation also covers the recovery period
1933 to 1941 but unlike Romer, who assumed that the money supply collapsed
from 1929 to 1933, as it did, our simulation assumes that a constant money
growth rule for M2 was maintained over the entire interwar period. Our
simulations suggest that the extra monetary stimulus Romer documents would
have been unnecessary had stable money been followed throughout the interwar
period.

Section 2 presents an overview of the behavior of the variables

considered in our model. Section 3 describes our methodology for performing
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counterfactual simulations for the interwar years 1921 to 1941. Section 4
provides basic simulations of the paths of output and the price level under
different variants of the constant money growth rule. Section 5 explores the
sensitivity of our results to alternative specifications. Section 6 contains

a brief conclusion.

2. Output, Prices, and Money in the Interwar Years

Before discussing our model, we briefly review the behavior of real
output, the price level, and the money supply during the interwar period. For
the data definitions and sources, see Appendix I.

Figure la shows quarterly time series of the log of real GNP (y) for the
period 1921.1 -~ 1941.4. Output grew from 15921.1 to the cyclical peak in
1629.3 at an annual rate of 6.4 percent. The period was marked. by two mild
recessions: 1923.2 to 1924.3 and 1926.3 to 1927.4. Output then declined from
1929.3 to the cyclical trough in 1933.1 by 36.2 percent (at an annual rate of
-12.1 percent), the sharpest and most prolonged decline in U.S. history.
Rapid recovery then followed until the outbreak of World War II, with output
growing at the annual rate of 8.6 percent. Recovery was marred by a brief,
sharp recession 1937.2 to 1938.2.°

Figure 1b presents the quarterly data for the log of the implicit GNP
deflator (p) for the interwar period. Following a sharp post-World War I
deflation, the price level was mildly deflationary until the summer of 1529
when it began a rapid plunge for the next three and a half years. It declined
by 26.8 percent, or an annual rate of -8.5 percent. The deflation of 1929-
1933 was the most severe in U.S. history. Unanticipated deflation because of
deleterious effects on the balance sheets of households and firms has been
viewed by Fisher (1933) and Bernanke (1983) as an aggravating force in the
Great Contraction. From the cyclical trough in 1933.1 until World War II
prices advanced at an annual rate of 3.5 percent except for a deflationary

episode from 1937.3 to 1939.2.
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Figure 1

a) The Logarithm of GNP in 1972 Prices, Quarterly Data, 1921:1 to 1941:4
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Figure lc displays the behavior of the log of the M2 money supply (m})."
Following a sharp policy induced contraction after World War I, the money
supply increased from 1922.2 until 1928.2 at an annual rate of 5.7 percent.
The subsequent failure to grow in 1928-29 reflected contractionary Federal
Reserve policy in reaction to the stock market boom and a gold flow to France
after it returned to the gold standard at a parity that undervalued the franc
(Hamilton 1987, Field 1984). Money supply declined for the first year of the
Great Contraction by 2.2 perceqt, a decline not much different from that
experienced in earlier severe recessions (Friedman and Schwartz 1963),° but
beginning in October 1930, with the onset of a series of banking panics it
began a plunge whereby M fell by 12.4 percent at an annual rate. The fall in
M did not end until the Banking Holiday of March 1933.

Beginning in March 1933, the money supply expanded rapidly at an annual
rate of 7.8 percent until World War II, with the exception of a sharp
contraction in 1937-38. BAccording to Friedman and Schwartz, the Federal
Reserve decision to double reserve requirements in an attempt to soak up what
it regarded as excess liquidity in the banking system was responsible for the
monetary contraction.

Friedman and Schwartz attribute the severe decline of the money supply
from 1930 to 1933 to a series of banking panics which ultimately caused one-
third of the nation's banks to fail. The banking panics reduced the money
supply by their effects on the money supply multiplier (see figure 2a). The
bank failures, attributed to the absence of Federal Reserve lender of last
resort action, undermined the public's confidence, leading to a massive
decline in the deposit-currency ratio. The banks in turn reduced their loans,
resulting in a sharp fall in the deposit-reserve ratio (see figure 2b).

In contrast to Friedman and Schwartz who attach importance to the bank
failures as the force which led to a collapse of the money supply, for
Bernanke (1983) they were also important for their nonmenetary role of
impairing the financial intermediation process and hence reducing the level

and growth rate of real output.® BAs a standardized measure of the importance
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Figure 2:

a) The Logarithm of the Money Multiplier (M2/Base), 1921:1 to 1941:4
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of bank failures, we use the log of the ratio of deposits in suspended banks
to total deposits (s) (see figure 2¢).’ s was quite high in the 1520°'s,
reflecting deep-seated structural problems in the U.S. banking system -- the
weakness of unit banks in primarily agricultural areas of the country. The
dramatic increase in g from 1930-33 largely reflects the banking panics.
Following the Bank Holiday of March 1933 and the advent of FDIC in 1934, s
declined to a much lower level.? That the rise in s 1930-33 was accompanied
by a fall in the money supply multiplier underscores the importance of bank

failures in the money supply process.

3. Methodology

In this section we describe the methodology we use to perform
counterfactual historical simulations for the interwar pericd. We estimate a
small gquarterly model of the interwar U.S. economy. To keep our framework
simple, our basic model includes only 3 variables, y, p and m. However, we
also consider two variations of the basic model. In one variation, we
introduce the rate of interest (r) as an additional variable while in the
other we add the variable s to capture the role of bank failures. We assume
that money affects output in the short run. The short-run nonneutrality of
money is assumed to result from sticky prices or wages.’®

We assume that y, p, m, r, and s are all stationary in first
differences.'” Also, we assume initially that the first four of these

variables are cointegrated via a money demand relation of the following form:

mo=p =ty ot v, . (1)

where v, is a stationary component.! In view of (1), we include v,, as an
error correction term in the equations that model the behavior of cutput and

the price level as follows:

Ay, = Big * Byvie * 3y (L)8y, * ag(L)dp, + a(L)Am, + a,(Lybz, * &,n) + 8.1 ,  (2)



Ap, = Byp * By * an(L)Ap. *+ ay(L)Ay, + an(L)Am, + a,(L)bz, + Syun! + 6,00, (3)

where a;(L) are lag polynomials of order k, z, = r, or 8, and n! and n! are

mutually uncorrelated white-noise disturbances representing demand and supply

shocks respectively.'” The determination of the money supply is modeled as

Am, = By + ay(L)Am_, + ay(L)Ay, + ay,(L)Ap, + ay(L)Az, + 17 , (4)

where 7T is a white-noise money supply shock (uncorrelated with both n¢ and
ni). Equation (4) allows for potential effects of Yy, p and z on m through

high-powered money (via the Fed's reaction function) as well as the money
multiplier.

In our basic model, we suppress the role of both r and s by letting
a = 0 in (1), and (L) = 0, 1 = 1,2,3, in (2)-(4). Friedman and Schwartz
(1963) treated bank panics as exogenous shocks to money supply and did not
consider output and the price level as significant determinants of either the
high powered money or the money multiplier. Their view suggests including
bank panic shocks in nT and setting ay(L) = anp(L) = 0 in (4).

We estimate our basic model in the form of a vector error correction
model. Letting x, = [Ay,, Ap, Am] and 7, = [n¢, 5!, 77}, write (2)-(4) as

Ax, = By + Bv., + B(L)x, + fn, and premultiply by A'! to obtain
X =Yt NV * C(L)X, te, (5)

where 7, = A'8, 1 = 0, 1, C(L) = A'B(L) and e = (e}, e’ e®] is vector of

reduced form shocks. The reduced form shocks are related to structural shocks

by



where D(= A'8) = (D;}, i,§ = 1,2,3.

- To perform counterfactual simulations of y and p based on (5), we define
the constant money growth (CMG) policy as the Fed targeting a rate of growth
of the money stock equal to #, based on all available information. Under this

policy

E(m]|I) =m, +¢, (7)

where I, is the Fed's information set in period t. The degree of monetary
control under CMG clearly depends on the information available to the Fed. We
consider several possibilities. At a minimum, we assume that the Fed observes
all variables with a one period lag (i.e., I, contains values of all variables
up to t-1). Using this weak informational assumption, CMG rule (7) implies

that the Am equation of model (5) will change to

We replace the Am equation in (5) by (8) to simulate the behavior of y and p

under this policy. This simulation does not require identification of
structural shocks.

A stronger assumption about the Fed's monetary control is that it knows
contemporaneous money supply shocks (i.e., I, includes 7™ in addition to
information on all variables up to t-1). 1In this case the CMG policy would

eliminate 57 shocks. Using (6), the CMG rule under the stronger informational

assumption implies that

where e¥ = Dyn' + Dynp!. Moreover, with money supply shocks eliminated, Ay and

Ap equations in (5) will be subject only to shocks e = D;n% + D, and

1
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el = Dyn! + Dyn!, respectively. Note that the simulation based on (9)
requires the identification of only n® shocks as e} can be estimated as a
residual in a projection of ey on 57, w = y,p,m.
A number of approaches can be used to identify 757. One interesting

possibility is suggested by the Friedman-Schwartz view that the behavior of m
was essentially independent of y and p. If it is assumed that y and p do not
affect m at least contemporaneously, then a,(0) = a,(0) = 0, and these

exclusion restrictions imply that D; = Dy; = 0 while Dy; = 1. Thus e} = n%, and

(since e} = 0) the counterfactual money supply equation (9) reduces to

Am, = 8. (10)

As (8) and (10) represent polar assumptions about monetary control, the next
section focuses on simulations based on these equations to present the least
and the most favourable cases for stable money.

As extentions of our basic model, we include a fourth variable z

representing either r or s. The behavior of the fourth variable is modeled as

Bz, = B + 2, (L)AZ, + a4(D)By, + an(L)Ap, + ag(L)bm, + nf (11)

where nt is assumed to be white noise and uncorrelated with other shocks. 1In
the case of z = r, ni can be viewed as shocks to asset markets while for
z, = s, nt can be thought of as financial shocks relevant to bank suspensions

and failures. The model represented by (1), (2), (3), (4) and (11) (with

a, = 0 in (1) for z, = s can be estimated in the form of (5) with x, and e
redefined as [(dy,, Ap, Am, Az] and (e}, e}, e7, e{]. 1In this case, however,

the restriction that y and p do not contemporaneously affect m is not

sufficient to identify n™ since z could still exert a contemporaneous effect
on m. While identification of 77 is not needed for counterfactual (8),

additional assumptions would be required to justify counterfactual (10).
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Our simulations assume that a change in the Am equation dces not alter

cther equations of the model. We suppose that the short-run adjustment
process is not very sensitive to a change in monetary policy. The long-run
rate of inflation would, however, depend on the long-run rate of money growth.
Thusg, in constructing our counterfactual, we avoid a change in the long-run
money growth rate by setting 4 equal to the average value of Am for the period
over which our model is estimated.

Our model does not explicitly constrain money to be neutral in the long
run. One implication of long-run neutrality of money is that n® would not
permanently affect y. This restriction poses no problem for simulations based
on (8) as any set of restrictions used to identify structural shocks would be
consistent with this counterfactual. However, restrictions used to identify

n? for counterfactual (10) would not constrain the long-run effect of this

shock to equal zero.

4. Basic Simulations

Before disgcussing our simulations, we present some evidence on the
relationship between money and other variables in the model in the interwar
period. Table 1 shows results of Granger causality tests between certain
variables in the model for 1921.1-1941.4. Regressions in this table include
the lagged value of the error correction term, v, and 3 lagged values of other
regressors. Here, assuming that o, eguals one and o, equals zero, we measure Vv
by (m - p - y)."

The first three regressions in the table are based on the 3-variable
framework of the basic model. 1In the first regression, we examine the
influence of output and the price level on money. As the results show 3

lagged values of both Ay and Ap as well as the lagged value of v are
insignificant in the regression explaining Am. This evidence on the absence

of Granger causality from y and p to m is consistent with the view that money

supply in this period was exogenous. The second and the third regressions in
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the table examine the links from money to output and the price level. The
lagged values of Am are significant (at the .011 level) in the Ay equation but
insignificant in the Ap equa£ion. However, even in the Ap equation, the
lagged value of v is significant (at the .023 level), and thus money does
exert an effect on the price level through the error correction term.
Although we have suppressed the role of the interest rate in our basic model,
we nevertheless explore the influence of this variable on money, output and
the price level in regressions 4, 5 and 6. As the results show, interest
rates do not improve the predictive content of any of these regressions.

The remaining regressions in the table explore the interaction of s with

m, p and y. The results based on regressions 7-9 show that lagged As terms
are significant in the 'Am and Ap equations (at .017 and .060 levels,
respectively) but not in the Ay equation. In regression 10, on the other
hand, lagged values of both Ap and Am are significant (at .015 and .052
levels) in the As equation. These results suggest a role for s in the model

but note that the effects operating between s and other variables are not very
strong. For example, inclusion of this variable in the Am and Ap equations
increases the R’ of these equations only marginally by .043 and .027,
respectively (compare regression 7 with 1, and 9 with 3). The R! of the As
equation, moreover, is only .160.

We begin with simulations based on the basic vector error correction
model (5) with 3 variables. We estimate this model using 3 lags for each
variable." Although our interest is primarily in the Great Contraction

period, we simulate the behavior of Ay and Ap under the CMG policy for the

whole interwar period. We focus on the two variants of the CMG policy
discussed above. The weak case for this policy is represented by Model I

defined as model (5) with its Am equation replaced by (8). Model II, on the

other hand, represents the strong case. This model is defined as model (5) in

which not only is the Am equation replaced by (10) but also e} and e in the Ay
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and Ap equations are replaced by e and e (estimated as residuals in
regressions of e] on e} and e? on e?). In both models I and II, § is set equal
to .00738 (the mean value of Am for 1921.1-1941.4).%

Figure 3 shows the simulated behavior of m, p, and y for models I and
II, and compares it to the actual behavior of these variables. The actual and
counterfactual monetary policies are contrasted in panel (a) of the figure.
Note that even the weaker CMG rule (used in model I) would have resulted in
only minor decreases in the money stock during 1931-33.

The basic question raised in this paper is addressed in panel (b} of
figure 3. As this figure shows, a fall in y would have occurred starting in
1929 in model I but the simulated decline (~6.61 percent at an annual rate)
would not have been as severe and prolonged as the decline in the Great
Depression (-12.1 percent at an annual rate). In fact, under this
counterfactual a recovery would have begun in 1933 and output would have
reached its 1929 level by early 1934. The 1929-33 output decrease in this
case would have represented a major but not an exceptional recession. Model I
assumes that the CMG policy would not have had any‘influence on money supply
shocks. However, if this policy had eliminated these shocks according to the
identifying assumptions of model II, then as the model II simulations in
figure 3(b) show, output would have declined only modestly (-3.30 percent at
an annual rate) during 1929-31 and this episode would not have been considered
a major recession. Interestingly, in both models CMG policy dces not
appreciably change output until 1931 which is consistent with Romer's (1990)
position that the 1929-30 contraction was due to non-monetary forces -~
specifically, the stock market crash. It is also interesting to note that the
simulated level of output in both models stays well above the actual level not
only during the Great Contraction period but also throughout the subsequent
recovery period. Figure 3(c) shows that the behavior of the price level would
also be significantly altered under both counterfactuals, but deflation still

persists in both cases.
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Table 2. Compared to model I, mean (y =~y) for model IA is lower by a small
amount (.006) for the whole period but a somewhat larger amount (.010) during
the Great Contraction. Comparison of model II with IIA shows similar results.
The performance of CMG policy thus deteriorates somewhat if the error-
correction term is removed from the model.

Next, we extend our model to include s or r as an additional variable as
discusgsed in Section 3. For this case we consider only the simulations based
on the weak counterfactual since the strong counterfactual would require
additional assumptions to identify money supply shocks. The 4-variable vector
error correction model under the weak monetary-control assumption is labelled
model IB when the fourth variable represents s and model IC when it represents

r.!®

Measures of performance for these two models are also shown in Table 2.
Model IB leads to a slightly higher level of output than Model I during the
Great Contraction but the overall performance of these two models is not much
different. Thus the introduction of variable s does not make an appreciable
difference to the results. The results change more significantly under model
1C. While this model produces greater variability of both output growth and
inflation, it also brings about a higher level of output. ©On balance, its
performance compares favourably to that of model I.

Our data on y and p are the Balke-Gordon quarterly series on real GNP
and the GNP deflator. RAs these series use interpolations of annual data, they
allow future information to influence current values. To explore whether this
data problem may have introduced a serious bias in our results, we also
estimated our basic model using quarterly averages of monthly data on
industrial production and the wholesale price index as alternative measures of
v and p. The weak and strong versions of the basic model based on the
alternative data set are labelled ID and IID. Measures of performance for
these two models in Table 2 show that although the effect of the CMG policy on

the variability of Ay and Ap differs between the two models, the policy

substantially increases the level of output, especially during the Great

Contraction, in both models. Indeed, in terms of the effect on the level of
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output, the case for the CMG policy is stronger if the data on industrial
production and the wholesale price index are used instead of the Balke-Gordon
estimates (compare model ID with I and IID with II).

Our simulations assume, not only that a CMG policy would not have
significantly altered the output and price equations but also that these
equations were stable throughout the interwar period. We tested our model for
possible breaks at three different dates, 1930.1, 1931.4 and 1933.2, which
represent the beginning, the middle and the end of the Great Contraction. The
Chow test of a break at a fixed date indicates a shift in both the output and
price equations in 1930.1 as well as in 1933.2. It may be thought that an
equation explaining nominal income would have been more stable than our
separate output and price equations. However, testing a comparable nominal-
income equation for stability, a Chow test indicates a break in this relation
in 1933.2, though not in 1930.1.7

If, as the above evidence indicates, the Great Contraction was
responsible for shifts in the output and price relations, then these shifts
would not have occurred under a CMG policy that prevented the Contraction.
This possibility suggests using relations estimated for the stable 1920's to
construct the CMG counterfactual for the whole interwar period. For this
simulation, the basic model was estimated separately for the subperiods
1921.1-1929.4 and 1930.1-1941.4 to calculate reduced-form shocks for the whole
period. Then, using output and price equaticns estimated for the 1921.1-

1929.4 subperiod and letting § = .00822 (the mean value of Am for this

subperiod), the behavior of m, y and p was simulated under both the weak and
strong monetary control assumptions. These simulations are referred to as
models IE and IIE, respectively, and are illustrated in figure 5.

As figure 5 shows, the behavior of y and p under both model IE and IIE
is dramatically different from previous simulations. The most remarkable
difference is in the behavior of y which unlike previous cases does not
exhibit any significant contraction during the 1929-33 period under both the

weak and strong forms of the CMG rule. This result fully supports the
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Figure 5:
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underlying assumption of the simulation that by preventing the Great
Contraction, the CMG policy would have preserved the 1920's output and price
relations. Performance measures for models IE and IIE in Table 2 show that
although these models would have made a marginal difference to the variability
of the price level, they would have produced a substantially higher level of
output and a significantly lower output variability.

Ag noted above, the collapse of financial intermediation could have
accounted for the result that money shocks had long-term effects on output in
model II. If money is otherwise neutral in the long-run, we would not expect
money shocks to exert a permanent effect on output in a model based on the
period before the financial collapse. This prediction is supported by panel

(b) of figure 4, which shows that in contrast to model II, 7™ does not have a

marked long-run effect on y in model IIE.

6. Conclusion

This paper provides a novel approach to the long-debated question of
whether stable money could have averted the Great Contraction in the United
States. Our basic model estimates separate relations for output and the price
level, and assumes that output and price dynamics are not especially sensitive
to policy changes.

Basic simulations of two variants of Milton Friedman's constant money
growth rules produce results consistent with claims that, had a stable money
policy been followed, the Great Contraction would have been mitigated and
shortened. A severe recession would have occurred but not of the extraordinary
character of the Great Contraction. If it is further assumed that a stable
money policy would have prevented shifts in the output and price relations,
our alternative simulations produce the much stronger result that there would
have been nc recession at all during the Great Contraction under both variants
of the CMG rule.

If our simulations are valid, then the extra monetary stimulus that

Romer (1992) argues was necessary to produce recovery after 1933 would not
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have been essential. In fact, under all of our CMG counterfactuals, simulated
output is well above the actual output throughout the 1833-41 period.

We say nothing about the views that the Great Contraction was spawned by
world structural imbalances (Temin 1989), or by the decline in U.S. foreign
lending (Eichengreen 1992). However, those subscribing to these views would
agree that the U.S. depression was the catalyst that created the worldwide
debacle. Therefore, our conclusion that stable money would have made the U.S.
decline less severe holds also for the world.

We limit our counterfactual to what would have happened under a constant
money growth rule. We do not attempt counterfactual simulations for
alternative rules: McCallum’s monetary base rule with feedback from the real
economy; Feldstein and Stock's (1992) activist-based rule; a gold standard or
a commodity basket rule; or other variants of price rules.

It has been argued that, "After all, aside from the time consistency
issue, there is little theoretical reason to recommend a k% rule" (Eichenbaum
1992). The view that k3% rules (our CMG) is suboptimal compares economic
performance under CMG with alternative rules or discretion that yields a
superior outcome. Our focus, however, is on the CHG relative to actual
performance during the Great Depression. On that basis, CMG was clearly

preferable.
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Table 1 ~ Tests of Granger Causality

Regressions F-Tests
No. Dependent Regressors R Excluded FP-statistic
Varjiable {no. of lags) Variable(s) (p-value)
1. Am c, v{1), Ay(3), .552 Ay{3) 1.55 (.208)
Ap(3), Am(3) Ap(3) .47 (.706)
v{l) .10 (.920)
2. Ay ¢, v(l), Ay(3), .333 Am(3) 4.02 (.011)
Ap{3}), Am(3) v(l) 3.37 (.070)
3. Ap c, v(1), Ay{(3), .562 Am(3) 292 (.434)
Ap(3), Am(3) v(1) 5.42 (.023)
4. Ara c, v{1), Ay(3), .563 Ar(3) 1.16 (.332)
4Ap(3), Am(3)
Ar(3)
5. Ay c, v(1), &y(3), L322 Ar(3) .62 (.605)
Ap(3), Am(3),
Ar(3)
6. Ap c, v(1), Ay(3), .554 Arx(3) .55 (.650)
Ap(3), Am(3),
Ar(3)
7. Am c, v{l), Ay(3), .595 As(3) 3.63 (.017)
Ap(3), Am(3),
As(3)
8. Ay c, v{1l), Ay(3), .348 As(3) 1.56 (.206)
Ap(3), Am(3),
As(3)
9. Ap c, v{1), Ay(3), .589 As(3) 2.59 (.060)
Ap(3), &m(3),
As(3)
10. As c, v(l), Ay(3), .160 Ay (3) 1.39 (.253)
Ap(3), Am(3), Ap(3) 3.76 (.015)
As(3) Am(3) 2.70 {.052)
v(1l) 1.42 (.237)
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Note: ¢ is a constant, v =m -~ p - Y, and r is the rate of interest. For
regressors and excluded variable(s), the number in brackets represents
the number of lagged values of the indicated variable. See Appendix I
for sources of data.
Table 2 - Performance Measures for Different Simulated Models

Hean (y - y*) var{Ay*) var{Ap*)
var (Ay) var (Ap)
1921.1- 1929.3- 1929.3- 1921.1- 1%821.1~
1941.4 1941.4 1933.1 1941.4 1941.4
Assuming Weak
Monetary Control
Model I -067 .108 .043 .943 -961
Model IA .061 .096 .033 .92% .870
Model IB .067 -107 .048 .898 .967
Model IC .075 .129 .061 1.082 1.130
Model ID .093 .148 114 1.085 1.048
Model IE .198 .334 .220 .624 1.013
Assuming Streng
Monetary Control
Model IX .083 .149 .100 . 765 .860
Model IIA .080 .151 .080 .741 .868
Hodel IID .101 .181 .219 .834 -941
Model IIE .206 .347 -243 .526 .826

Note: A star (*) indicates simulated value. Models I and II represent the
basic 3~variable version; IA and IIA exclude v; IB and IC include s and
r, respectively; ID and IID use data on industrial production and WpI
(instead of the Balke-Gordon series on real GNP and the GNP deflator);
and IE and IIE estimate parameters on the basis of 1921.1-1929.4 data.
See text for further explanations of these models.
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ENDNOTES

1. See also Feldstein and Stock (1992) whc simulate the effect of an optimal
monetary policy rule on nominal GDP over the 19%9-92 period.

2. In this exercise we do not consider the interesting questicns as to whether
the Fed could have followed a constant money growth rate given its understanding
of monetary policy and given its commitment to the gold standard.

A considerable debate has raged over whether the Fed followed a successful
countercyclical policy in the 1920's from which it departed after Benjamin
Strong's death in 1928 (Friedman and Schwartz, 1963), or whether it continued to
follow the flawed Burgess-Riefler-Strong doctrine of focussing on the levels of
member bank borrowing and short-term nominal interest rates as policy indicators
(Wicker, 1965, Brunner and Meltzer, 1968). According to the latter view the Fed
conducted expansionary open market operations in the recessions of 1924 and 1927
because the mildness of the contraction did not allow member bank indebtedness
to fall nor nominal interest rates to decline. By contrast in 1930 the severity
of the depression and widespread bank failures reduced member bank borrowing;
also deflationary expectations reduced nominal interest rates. The Fed did not
act because it did not feel action was warranted (see Wheelock 1992 and Bordo
1989). 1If this interpretation is correct the Fed may nct have had the reguisite

understanding to maintain stable money.
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Others have argued that as long as the U.S. was committed to gold
convertibility, the Fed could not have undertaken sufficient expansion of
domestic credit to maintain stable money through the Great Depression
(Eichengreen 1992). Successful expansionary policy in 1924 and 1927, according
to this wview, only occurred because it was consistent with international
objectives (Wicker 1965). 1In the early 1930's concern over the level of free
gold prevented the Fed, even if it had the understanding, from following an
expansionary policy that would lead to significant gold outflows.
3. We use the Balke-Gordon (1986) data based on the Kuznets-Commerce sources.
Romer (1988) has criticized this data set and constructed her own series. BHer
data considerably reduce the severity of Qhe 1923-24, 1926-27, and 1937-38
recessions but not that of the Great Contraction of 1929~33.
4. We also estimated the model belcw using M1l. The results were quite similar.
S. Romer (1990) attributes the decline in output 1929-30 to the effects of the
stock market crash not the decline in the money stock.
6. Temin (1978) diséuted Friedman and Schwartz's contention that banking panics
were the cause of the collapse in the money supply. His regressions showed that
the banking failures of the 1930's entirely reflected the decline in economic
activity. A number of subsequent papers refuted this finding (Anderson and
Butkiewicz 1980, Wicker, 1980, Mayer, 1978, Boughton and Wicker 1979).
7. McCallum (1990) uses this measure. Bernanke (1983) uses the real value of
suspended bank deposits as a proxy for the nonmonetary influence of the banking
failures on economic activity.
8. According to White (1984), however, the majority of banks that failed after
1930 had characteristics similar to those that failed in the 1920s.

9. See, for example, Blanchard (1990).

10. For each of these variables, the augmented Dickey~Fuller test (both with and
without a time trend) does not reject the hypothesis that the variable contains

a unit root.
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11. See Lucas (1988) who argues that the long~run U.S. money demand is stable.
Also see Hafer and Jansen (1991) for evidence supporting a cointegrating money
demand relation for M2 over the period from 1915 to 1988. For a contrary view,
see McCallum (1993) who argues that shocks to the money demand function are
likely to include permanent stochastic changes in the technology for affecting
transactions.

12. In the case where z, = 8,, 8 is included in (2) and (3) for reasons discussed
by Bernanke (1983).

13. Existing evidence, for example, Lucas (1988), and Hoffman and Rasche (1591)
suggests that the income elasticity of money demand is close to one. The

assumption that @, = O is relaxed later in simulations based on the extended
model that includes the interest rate. Note that a, (the intercept in the demand

for money) is left out and is included in the constant terms of the regressions.
14. Four lags for each variable were also tried but the additional lagged terms
were not significant.

15. It might be argued that at the onset of the Great Contraction, the Fed would
not have known the average interwar money growth rate and thus, it may be more
appropriate to set # equal to some rate reflecting the 1920's experience. The
average value of Am for 1921-29 is, in fact, greater than the interwar average.
As discussed above, however, we eschew using a higher rate of money growth in the
present simulations on the grounds that the estimated parameters of our model are
likely to reflect the average inflationary experience of the whole interwar
period. In the next section, we do set § equal to the average Am value for
1921.1-1929.4 in an alternative simulation based on a model estimated for the
same period.

16. In model IC, v is measured asm - p — y - o,r with a; = —.04. This estimate

of a, was derived by applying the dynamic OLS procedure in Stock and Watson
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(1989) to the money demand relation (1), constraining a; equal to one and using
four leads and lags.

17. Nominal income growth was regressed on a constant, the lagged value of v, 3
lagged values of Am and 3 of its own lagged values. McCallum's (1990) nominal-
income equation is slightly different (it includes only one lagged value of Am
and no error-correction term) but this equaticn also breaks in 1933.2 according
to the Chow test. However, as McCallum notes, a break at this date is not

indicated if two dummy variables for the 1930.2 and 1930.3 guarters are also

included in the equation.
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Appendix I

Data Séurces

Quarterly Data

Real Gross National Product and Gross National Product Implicit Price
Deflator: Balke-Gordon (1986), Table 2.

Suspended Bank Deposits: Federal Reserve Bulletin, Sept. 1937, p. 803;
McCallum (1990).

Money Stock (M2): Friedman and Schwartz (1970), Table 2, pp. 61-73.

Monetary Base: Friedman and Schwartz (1963), Appendix B, Table B-3, pp.

808.

Interest Rate: Commercial paper rate in Balke-Gordon (1986), Table 2.

Monthly Data

Consumer Price Index: 1910-40, NBER Business Cycle Series no. 04072;
1941-61, NBER Business Cycle Series no. 04052.

Industral Production: 1919-66, NBER Business Cycle Series no. 01303.

Money Stock (M2): Friedman and Schwartz (1970), Table 1, pp. 8-52.
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