
The International Great Depression Money,
Productivity, or Labor Market Policies?

Harold Cole Lee Ohanian

May 2010



International Great Depression - Shocks
and Mechanisms

3 very di¤erent views

� (1) De�ation/monetary contraction
� Bernanke and Carey (1996), QJE, regression analysis of a
panel, sticky wages

� Bordo et al (2000), AER, US Depression, sticky wage model

� (2) Productivity Shocks
� Cole-Ohanian (1999), Mpls Fed QR, Kehoe-Prescott (2007).,
Great Depressions of 20th Century

� DSGE studies of a single country

� (3) Cartel policies that increase monopoly power in labor,
industrial markets

� Cole and Ohanian (2004) JPE, US, 1933 - WWII
� Ohanian (2009) JET, US, 1929-31



This Paper

� These approaches operate in isolation - study 3 factors
together within a single DSGE framework

� Use data from panel of countries to estimate shock processes
and shocks

� Findings:
� Model �ts data very well
� Limited role for productivity and money
� Labor policy plays signi�cant role
� Results turn gold standard story on its head.



Data Summary

Panel data set

� 18 Countries - chosen for consistent availability of real GNP
� Australia, Austria, Canada, Czechoslovakia, Denmark, Finland,
France, Germany, Hungary, Italy, Japan, Netherlands, Norway,
Spain, Sweden, Switzerland, U.K., U.S.

� Database includes several macroeconomic variables:
� GNP, de�ator, consumption, investment, employment, and the
capital stock.

� Variety of data sources - use most recently constructed data
when available

� Main 7 = Australia, Canada, France, Germany, Italy, UK, US..
� Countries that stayed on Gold through mid-1932: France,
Italy, Netherlands, Switzerland and U.S.



Data Summary

Data Availability
Variable # of Countries
Output 18
Price Level 18
Consumption 15
Investment 17
Labor 8
TFP 7
Money 18

� We�re missing Austria�s M1 in 1931 and 1936.
� We drop Spain in 1936 because their civil war started - no
wars in model.

� We don�t continue beyond 1936 because of pending war - by
the end of 1936 Lloyds ceased trading in war coverage.



1929 1930 1931 1932 1933 1934 1935 1936
-0.5

-0.4

-0.3

-0.2

-0.1

0

0.1

0.2

Lo
g 

D
ev

ia
tio

n 
in

 O
ut

pu
t/C

ap
tia

 re
la

tiv
e 

to
 1

92
9 

ad
j f

or
 2

%
 g

ro
w

th

Figure 1: Outputs





The Model

� Model with 3 shocks, and endogenous monetary nonneutrality
� Estimate the size of this nonneutrality to optimize �t.

� Goods, Technology and Endowments
� Final good produced with capital and labor
� Capacity utilization
� Final good used as Cash and Credit Goods, Investment

� Agents
� Representative household and �rm

� Shocks
� Money supply shock
� Productivity shock
� Labor policy shock



� Monetary Imperfection - like Lucas 1972
� Information friction - see nominal wage, but...
� Choose L without knowing today�s money or productivity
shocks

� Household infers change in W as real or nominal

� Inference depends upon relative variances of two shocks.
� Inference parameter η: can generate purely neutral model to
large nonneutrality

� Allow data to determine optimal η.

� Know current labor wedge shock since comes from policy.



Household

� Preferences

E
∞

∑
t=0

βt
�
log([αC1tσ + (1� α)C2tσ]1/σ)

+φ log(1�Nt )

�
,

� Cash good C1 and credit good C2, plus labor, N
� Budget Constraint

Mt +WtXtNt + RtKt + (Tt � 1)Mt + (1� Xt )Wt N̄t
� Mt+1 + Pt [C1t + C2t +Kt+1 � (1� δ)Kt ] ,

� Cash-in-advance constraint

PtC1t � Mt + (Tt � 1)Mt .

� Xt is labor shock, N̄ is average labor, (1� Xt )Wt N̄t is wedge
tax rebate, (Tt � 1)Mt is money transfer.



Technology
Yt = Zt (UtKt )

θ N1�θ
t ,

Zt = ezt , zt = ρzzt�1 + εzt , εzt � N(0, σ2εz )
C1t + C2t + Xt � Yt .

Kt+1 = (1� BUυ
t )Kt + It

� Ut is the utilization level which increases depreciation.
� Estimate model with variable and �xed utilization.



Policy

� Monetary Policy

Tt = τ̄eτt , τt = ρττt�1 + εmt , εmt � N(0, σ2εm)

Mt = TtMt�1

� Labor Policy

Xext , where xt = ρxxt�1 + υt , υt � N(0, σ2υ)



Information and the Timing of Transactions

1 Household knows s̄t = fKt ,Mt�1, τt�1, zt�1, xtg
2 Draw innovations (εzt , εmt ) known only to �rms

3 Given W , Workers choose Nst , �rms choose N
d
t

4 Households learns innovations (εzt , εmt )

5 Rest is standard

� Households receive money transfers, choose consumption and
investment

� Firms choose capital input and production



Household Forecasting Problem
Workers see nominal wage

� Use standard signal extraction formulae to infer z and τ
realizations

� As in Lucas (1972), formulae depend on relative variances of
z and τ

� If variance of z much higher than τ, low wage attributed to
productivity

� If variance of z much lower than τ, low wage attributed to
money

� De�ne η as the non-neutrality parameter

� η 2 [0,�1] = 0 (most nonneutral) and =-1 (most neutral)



The Impact of a Money Shock
Money Shock Works Through 4 Equations (log-deviation form)

1 Household FOC for Labor:

xt + wt �
ntN
1�N = �Efλt jwt , s̄tg,

2 Firm�s FOC for Labor:

zt + γ(ut + kt � nt ) = wt � pt

3 Production function

y = zt + γ (ut + kt ) + (1� γ)nt

4 Utilization

ut =
1

υ� γ
zt +

1� γ

υ� γ
(nt � kt )

(With �xed utilization ut = 0.)



� The log-linearized equation for λt and wt are

λt = Dλkkt +Dλzzt�1 +Dλττt�1 +Dλεz ε
z
t +Dλετ ετ

t +Dλxxt ,

wt = Dwkkt +Dwzzt�1+Dw ττt�1+Dw εz ε
z
t +Dw ετ ετ

t +Dwxxt .

� Given s̄t and ŵt , the workers forecast

λt � Efλt js̄tg = Dλεz ε
z
t +Dλετ ετ

t

from observing

wt � Efwt js̄tg = Dw εz ε
z
t +Dw ετ ετ

t .

� The solution to this standard signal extraction problem is

Efλt jwt , s̄tg � Efλt js̄tg = η [wt � Efwt js̄tg] ,

where η is the signal extraction parameter.

η =
DλεzDw εz σ

2
εz +DλετDw ετ σ2ετ

(Dw εz )2σ2εz + (Dw ετ )2 σ2ετ

.



Sticky Wage Model

� We also consider standard sticky wage versions of our model
to check if this high and �xed nonneutrality
� �ts better (it doesn�t)
� or changes our conclusions (not really).

� In sticky wage model add labor aggregator

Lt =
�Z

lt (i)θdi
�1/θ

.

which implies labor demand schedule

ldt (Wt (i)) �
"
PtZt (1� γ)(Kt/Nt )γ (Nt )

1�θ

Wt (i)

# 1
1�θ

and �rst-order condition

Et

���
1
Wt

φ

1� lt

�
� θλt

�
lt

�
= 0

� Changes steady state version of (2) and conditioning in (1).



Money Demand Shocks and E¤ective Money

� In model only have money supply shocks.
� Easy to add money demand shocks: cia constraint becomes

ξtptc1t � mt + (Tt � 1)Mt

� shock ξt to need for cash. (assume not known at beginning of
period)

� E¤ective money supply would be given by TtMt/ξt ,

� Fluctuations in the e¤ective money supply would work exactly
like �uctuations in money.

� modulo di¤erences in the predictability
� increases in ξt increase money demand, lower prices. So,
positive money demand shocks = negative money supply
shocks.

� No good data analogs to money demand shocks, we choose
not to introduce another shock.

� Remember money in the model is really e¤ective money.



Interpreting the Wedge Shock

� Policy interventions can
� increase monopoly power among �rms,
� increase or decrease the bargaining power of workers relative to
their competitive levels,

� The standard optimality condition for the �rms and
households are given by

MUC �Wt = �MUL

P �MPL = W
1. An increase in Firm�s monopoly power will lead to

P �MPL > W ,

and hence
MUC �MPL > �MUL

implying a positive wage tax type distortion.



2. An increase in Worker bargaining power will lead to W going
up and job rationing, hence

MUC �Wt > �MUL

and
MUC �MPL > �MUL.

3. Wage setting that leads to W going down and worker
rationing, hence

P �MPL > W ,
and

MUC �MPL > �MUL.
� Any distortion that changes e¤ective �rm or worker monopoly
power and moves W/P away from market clearing acts like a
tax wedge. Not going to model details of speci�c policy just
use reduced form shock.



Monetary Nonneutrality:
Impact of a 10% De�ation on Output
η Variable Capacity Constant Capacity
0 -19.7% -11.0%

-0.25 -15.2% -9.4%
-0.50 -11.4% -7.3%
-0.75 -5.3% -4.3%
-1.00 0.0% 0.0%

� Sticky wage model, 10% de�ation is a 22% fall in output.



Quantitative Approach

� Use state space representation
� Choose parameter values

� Standard values used where possible, others estimated MLE

� Fit assessed using Kalman smoothing
� Evaluates �t of both endogenous variables and the shocks



Parameterization

� Preference, technology parameters are standard

θ β α υ σ φ ρz
.33 .95 .50 1.1 .92 2 .80

� Depreciation
� For �xed capacity set δ = .07.
� For variable capacity: BUυ

� Want δ0(U) > 0 and δ00(U) > 0 ) υ > 1.
� elasticity 1/(υ� γ) to match those in the literature (i.e. King
and Rebelo) ) υ = 1.1.

� B set so that steady state deprecation is .07

� Estimate shock process parameters

ρτ, ρx , σz , στ, and σx .



Estimation

State Space Representation

State eq. ζt+1 = F ζt + εt

Obs. eq. at = νζt + ut

ζt = [kt , zt�1, τt�1, εzt , ε
τ
t , xt ,mt ]

0

εt = [εzt , ε
τ
t , ε

x
t ]
0

at = [yt , pt , ct , it , nt , zt ,mt ]

(1) estimate 2 autoregressive and 3 variance parameters
estimating the nonneutrality parameter η

(2) estimate variance of measurement error of u
(3) estimate the initial state vector



ML Estimation

� EM algorithm

� Occasional problem inverting cov matrix of prediction errors

� Place the AR parameters and the innovation variances on a
grid.

� Used the EM algorithm to estimate the noise variances at grid
pts.

� Picked the point with the highest likelihood

� Fixed cap model stochastically singular: labor policy noise
variance pre-set

� Var cap model stochastically singular as υ approaches 1
-output noise variance pre-set

� Kalman smoothing to infer shocks and to evaluate �t of all
variables, including states



Model Fit

Cumulative Share of Squared Change from 1929 Explained

Variable Capacity Fixed Capacity
Main 7 Whole Sample Main 7 Whole Sample

1932 1936 1932 1936 1932 1936 1932 1936
Output 0.99 0.99 0.99 0.99 0.99 0.99 0.98 0.99
Prices 0.93 0.94 0.92 0.94 0.93 0.95 0.94 0.95
Cons. 0.68 0.80 0.68 0.76 0.78 0.90 0.78 0.85
Inv. 0.58 0.69 0.60 0.66 0.71 0.79 0.72 0.76
Labor 0.98 0.98 0.98 0.97 0.90 0.92 0.90 0.91
TFP 0.97 0.97 0.97 0.97 0.96 0.96 0.96 0.96
Money 0.83 0.82 0.75 0.78 0.83 0.82 0.75 0.79

� Note "pseudo" R2: �t doesn�t include constant term
� Accounts for most of variation in endog and states within a
common model framework

� VC �ts labor better, FC �ts cons. and inv. better.



Estimates
Estimated Shock Process
� Variable Capacity

(ρz = 0.80) ρτ= 0.00 ρx= 0.00
σz= 0.03 στ= 0.04 σx= 0.05
Nonneutrality Elasticity = -0.6

Loglikelihood = 2.22
Impact of dp on dy = .92

� Fixed Capacity loglikelihood

(ρz = 0.80) ρτ= 0.00 ρx= 0.00
σz= 0.04 στ= 0.05 σx= 0.10
Nonneutrality parameter: = -0.90

Loglikelihood = 1.60

� Variable capacity estimates imply medium nonneutrality, while
�xed capacity imply close zero nonneutrality of money.

� Variable capacity �ts better despite less �exibility.



Shock Statistics
Means - Whole Sample

Variable Cap Model Fixed Cap Model
Prod Money Wedge TFP Money Wedge
-0.016 -0.022 -0.015 -.019 -.026 -.031

Correlations - Main 7
Variable Cap Model Fixed Cap Model
Prod Money Wedge TFP Money Wedge
1.00 0.40 -0.31 1.00 0.65 -0.32

1.00 0.04 1.00 0.01
1.00 1.00

� Variable capacity reduces both the size of productivity shocks
and their correlation with money shocks.

� Correlation between TFP and Money shocks in the data is
0.37 (used main 7 so can compare).

� Correlation between TFP and Money shocks is surprisingly
low given sample selection.



Accounting

Variable Capacity Model: Fraction of Variation
Accounted for by Individual Shocks, Seven Main Countries

Money TFP Labor Policy
1932 1936 1932 1936 1932 1936

Output 0.29 0.10 0.80 0.84 0.22 0.19
Price Level 0.75 0.79 -0.79 -0.87 -0.09 -0.12
Consumption 0.12 0.10 0.57 0.68 0.07 0.10
Investment 0.15 0.07 0.44 0.53 0.08 0.12
Labor 0.43 0.19 0.36 0.37 0.49 0.52
TFP 0.10 0.00 0.97 0.97 0.02 0.01
Money (M1) 0.83 0.82 0.00 0.00 0.00 0.00

� Money shock important early on, but fades - .33 in �31, .24 in
�32, .12 in �33, and essentially zero thereafter in year-by-year
R2.

� TFP does a poor job of explaining labor.
� Even if we allocate correlated part of productivity to money,
R2 = .12 for output.



Fixed Capacity Model: Fraction of Variation
Accounted for by Individual Shocks, Seven Main Countries

Money TFP Labor Policy
1932 1936 1932 1936 1932 1936

Output 0.11 0.07 0.84 0.87 0.36 0.32
Price Level 0.64 0.72 -0.84 -0.99 -0.16 -0.22
Consumption 0.06 0.06 0.58 0.71 0.12 0.19
Investment 0.07 0.05 0.50 0.60 0.27 0.28
Labor 0.20 0.12 0.38 0.39 0.72 0.69
TFP 0.00 0.00 0.96 0.96 0.00 0.00
Money (M1) 0.83 0.82 0.00 0.00 0.00 0.00

� Money�s role is much smaller.
� Wedge�s role for labor is much bigger.



The Money Shock

� In the model, there is no distinction between a money supply
or a money demand shock.

� A money shock in the model is simply a shock that moves the
price level.

� Hence, we "interpret" the deviation between measured money
and model money as the implicit money demand shock.

� Under this interpretation:
� Money demand shocks are small relative to the supply shocks
(since R2 = 0.84)

� Money supply is moderately correlated with TFP
� Fixed capacity model gives a larger role to money demand
shocks and increases correlation with productivity shocks.



The Productivity Shock

� In both models, productivity shocks a key role, however in the
variable capacity model, much of this is coming through
utilization.

Undetrended Log Di¤erence 1933-1929
7 Main Countries Solow Residual Productivity
Australia 0.02 0.04
Canada -0.27 -0.14
France -0.07 -0.02
Germany -0.06 0.01
Italy 0.01 0.04
U.K. -0.02 0.01
U.S. -0.16 -0.05

� Only Canada has a large decline in productivity.



Labor Policy Shock

� Standard business cycle pattern (Chari, Kehoe, and
McGrattan, Mulligan) is for tax (�Xt ) to increase during
recession, and shrink during recovery

� We see this pattern for some countries, but.....
� We see continued distortion during recovery period in U.S.,
Italy and Germany.

� All 3 countries adopted plans that distort the labor f.o.c.
� Roosevelt�s New Deal in the U.S,
� Hitler�s New Plan in Germany,
� Mussolini�s Corporatist Policy and Fascist labor union in Italy.



The Wedge Shock
Common Features of Policies

� Cartelization - largely voluntary in the case of Italy, under
threat in the case of US, and under compulsion in the case of
Germany.

� lead to collusion and price increases relative to competition

� Wage and Price �xing
� most explicit in Germany

� Restraints on trade
� through extreme exchange regime in Germany, autarkic policy
in Italy and tari¤s in the US.



U.S.�s New Deal

� Policies Restricted Competition by Suspending Antitrust Law
� This Permitted Industry to Collude and Raise Prices Above
Competitive Levels

� Policies Also Gave Labor Substantial Bargaining Power
� This Allowed Labor to Raise Wages Above Competitive Levels

� Two Phases of Policy
� National Industrial Recovery Act 1933-35, codes of fair
competition coupled with government sponsored wage
agreements.

� 1935-1939: policies favoring unionization and worker
bargaining power coupled with selective enforcement of
antitrust acts.



German�s New Plan

� More and more extreme exchange rate regime coupled with
progressively more intrusive regulation and wage controls.

� Hitler comes to power in 1933 and institutes the New Plan:
� Govt. regulated the access of each and every German �rm to
foreign raw materials

� Refusal to devalue meant that most German exporters were
only competitive govt. granted subsidy - so control exporters

� directed imports to countries that imported German goods
� Export subsidy was �nanced by a turnover tax
� Managing system of controls job of a new network of
compulsory business organizations which limited competition

� Instituted an elaborate system of price controls.



Italy�s Corporatism

� Mussolini pushed for government control of business.
� Encouraged the creation of a set of voluntary cartels to limit
competition and rationalize production.

� In 1925 law mandated that only the Fascist labor union could
represent workers.

� Invasion of Ethiopia in 1935 lead to League of Nations
sponsored trade sanctions

� Mussolini had already moved towards autarkic economic model
with high barriers on trade with most countries except
Germany.

� In 1935 forced all banks, businesses, and private citizens to
give up all their foreign-issued stocks and bonds to the Bank
of Italy.



Understanding the Estimates

Cross-Correlations of Prices and Real Variables
Years 1930 1931 1932 1933 1934 1935 1936

corr(y , dp) -0.33 -0.23 0.51 0.21 -.03 0.38 -0.07
corr(n, dp) -0.21 0.07 0.81 0.11 -0.52 0.21 0.15
corr(y , tfp) 0.94 0.69 0.79 0.88 0.81 0.71 0.79
corr(n, tfp) 0.76 0.00 0.22 0.38 0.24 0.00 -0.04
corr(dp, tfp) -.48 -.37 0.50 -0.18 0.17 0.56 -0.55

� Nonneutrality is not strong because of weak empirical
relationship between prices and output or labor.

� Variable capacity model has higher nonneutrality because of
1932 and 1935 correlations dp, tfp and n.

� Substantial variation in wedge shock because correlation of
prices and labor, TFP and labor are low



Gold Standard

� Gold standard
1. propagator of monetary shocks across countries
2. constraint on monetary policy - large policy di¤erences across
on- and o¤- gold.

� 5 countries stayed on gold through mid-1932: France, Italy,
Netherlands, Switzerland, the US.
� Germany is counted o¤-gold from 1931, but still extremely
constrained



Average Log Deviation On- vs. O¤- Gold, Output and Prices
1930 1931 1932 1933 1934 1935 1936

On-Gold Y -0.05 -0.13 -0.22 -0.23 -0.25 -0.24 -0.24
On-Gold P -0.04 -0.12 -0.19 -0.24 -0.25 -0.26 -0.21

O¤-Gold Y -0.03 -0.11 -0.17 -0.18 -0.15 -0.14 -0.11
O¤-Gold P -0.04 -0.10 -0.14 -0.15 -0.15 -0.13 -0.13

� Di¤. in Y is small at �rst, but opens up 1932 to -0.5, and
then spreads to -.10 in 1934

� Di¤. in P is spreads in 1932, 1935.
� O¤-gold countries have a much stronger recovery output after
1933, but relatively similar price recoveries.

� Dropping Spain from o¤-gold countries in 1936.

� Dropping Spain everywhere changes P : 1930 = -.05, 1931 =
-.12, 1931 = -.16, 1932 = -.17.

� No change in Y given rounding.



Gold Standard

� How much of the on- vs. o¤- gold di¤erences is due to money
shocks?

Predicted Log Deviation On- vs. O¤- Gold
Var. Cap. Money Shocks Only
1930 1931 1932 1933 1934 1935

On-Gold Y -0.02 -0.03 -0.04 -0.03 -0.01 -0.00
On-Gold P -0.12 -0.16 -0.22 -0.26 -0.30 -0.32

O¤-Gold Y -0.01 -0.03 -0.02 -0.01 0.00 0.01
O¤-Gold P -0.10 -0.13 -0.16 -0.19 -0.20 -0.20

� Model says Money is all of the price di¤erence, but almost
none of the output di¤erence.



Gold Standard Decomposition
Accounting for the di¤erence in 1934 between on-gold minus

o¤-gold

Variable Capacity Fixed Capacity**
Data Money TFP Wedge Money TFP Wedge

Output -.10 -.01 -.05 -.03 -.01 -.03 -.03
Price -.10 -.10 .01 .00 -.08 .02 .01

� Shrinking size of price declines on-gold and no price declines
o¤-gold leads to small e¤ect of money shocks.

� Most output di¤erence coming from TFP and Wedge.

� Most of price di¤erence coming from cumulated money
shocks.



Common Shock Interpretation
� The shocks are given by:

Vt = φVt�1 + εt

ε � (0,R)

where the matrix R is a diagonal matrix, V is a vector stacking the
three shocks, and ε is a vector stacking the innovations to the
shocks.
�

� Equivalent in terms of the likelihood.
� When we examine the roles of the common shocks, we �nd
that common money shock explains almost all of the variation
that money does, TFP shock explains most of the variation
attributed to TFP, but the wedge shock only explains part of
the variation attributed to the wedge.

� Consistent with the gold standard logic that there was a
common money shock.



Robustness

Because of potential onset of war, we also estimated only through
1935

� Spanish civil war starts in 1936, and Lloyds suspends war
insurance

� Variable capacity model is slightly more neutral (η = �.65 vs.
�.60) but results are essentially unchanged.

� Fixed Capacity estimates also essentially unchanged.



Robustness

� Regression experiments with country dummies and estimate

yit = αi + βdpit + εit

We then compared these results to country dummies alone

β = �.13 R2 = .846
β = 0 R2 = .845

� Sign is wrong and explanatory power is near 0 from dp.

� Note that yit = βdpit + εit has an R2 = 0.08, so model is
assigning slightly more explanatory power to money than the
simple regression.



� Also checked

yit = αi + β1dpit + β2dpit�1 + εit

β1 = .81 β2 = �.39 R2 = 0.87

� Additional explanatory power is still very small.

Years 1930 1931 1932 1933 1934 1935 1936
corr(y , p) -0.33 -0.13 0.04 0.04 -0.02 0.07 0.18

� Weak correlation of p and y does not suggest strong lagged
e¤ects.



Summary of Results

1 Money is important for prices but not for output

� For output its explanatory power is highest early, not later
(opposite of the gold-standard literature).

2 Tfp largely explains output, but not much of hours.

� This runs counter to the Kehoe-Prescott line

3 The labor wedge shock is required to get hours.

� Money doesn�t capture much of this, even though the
estimation procedure gives it the chance to do this.

� Model says that labor market policies are much more
important than is commonly recognized.

4 Gold standard - standard story is rejected

� model says output di¤erence coming from tfp and policy shock.
� model says money has a role in the price di¤erence.



Variable Capacity
Measurement Error Estimates

σ

Output 0.002*
Price Level 0.0041
Consumption 0.0047
Investment 0.1473
Labor 0.0015
TFP 0.0009
Money (M1) 0.0183



Fixed Capacity
Measurement Error Estimates

σ

Output 0.0024
Price Level 0.0038
Consumption 0.0052
Investment 0.1356
Labor 0.0100*
TFP 0.0017
Money (M1) 0.0231



Common Shock Interpretation
� The shocks are given by:

Vt = φVt�1 + εt

ε � (0,R)
where the matrix R is a diagonal matrix, V is a vector stacking the
three shocks, and ε is a vector stacking the innovations to the
shocks.
� Common aggregate shock interpretation:

� Consider the innovation to shock i , εi
� the sample (panel) averages of the mean and variance of εi is
given by:

εi , σ̂
2
i

� Next, consider this innovation as the sum of a common
component and an idiosyncratic component:

εi = c + si

where c is the common component and si is the
country-speci�c component.



Common Shock Interpretation
� Given that we are working with Gaussian random variables, we
have the following restrictions
� The sum of the means of c and si is equal to εi , and:

c̄ = εi , si = 0, c̄ + si = ε̄i

� The sum of the variances of c and si is equal to
σ̂2i : σ2c + σ2s = σ̂2i

� Note that this implies the likelihood of the model is
unchanged by construction.

Log(L) = �1
2 ∑
t=1
log j MP t�1t M 0 + R j

�1
2 ∑
t=1
(y �Mx t�1t )0(MP t�1t M 0 + R)�1 ∑

t=1
(y �Mx t�1t )

where P t�1t is covariance matrix of estimated state conditional on
observing y and x t�1t is the forecast of the state using t � 1
information.



Common Shock Interpretation

Standard Model Variable Utilization
TFP Money Policy TFP Money Policy

1930 0.26 0.10 0.83 0.35 0.17 0.96
1931 0.24 0.06 0.49 0.34 0.07 0.67
1932 0.47 0.09 0.46 0.46 0.09 0.70
1933 0.60 0.16 0.62 0.38 0.16 0.79
1934 0.71 0.51 0.68 0.29 0.59 0.85
1935 0.98 0.94 0.62 0.76 0.92 0.76
1936 0.97 0.54 0.56 0.81 0.99 0.58

� Large common component to money shock before 1934.
� Idiosyncratic share of variation = ∑i

�
εit � ε̄t

�2 / ∑i
�
εit
�2
,

where ε̄t = ∑i εit/I



U.S. Labor and Industrial Policies 1933-39

� Policies Restricted Competition by Suspending Antitrust Law
� This Permitted Industry to Collude and Raise Prices Above
Competitive Levels

� Policies Also Gave Labor Substantial Bargaining Power
� This Allowed Labor to Raise Wages Above Competitive Levels

� Two Phases of Policy
� National Industrial Recovery Act 1933-35, codes of fair
competition coupled with government sponsored wage
agreements.

� 1935-1939: policies favoring unionization and worker
bargaining power coupled with selective enforcement of
antitrust acts.



U.S. Labor and Industrial Policies 1933-39
Phase I: National Industrial Recovery Act (NIRA)

� Each Industry Negotiated with Labor and Government �Codes
of Fair Competition�

� Each Code was Operating Rules for an Industry

� Included Trade Practice and Labor Provisions

� Suspend Antitrust Acts

� Government Let Firms Collude if They Raised Wages.
� Codes Covered 77% of Private Nonag Workers

� Roosevelt had Authority to Impose Code
� Roosevelt had Authority to Shut Down Firms



U.S. Labor and Industrial Policies 1933-39
Phase I: National Industrial Recovery Act (NIRA)

� Labor Policy Under NIRA
� Right to Organize and Bargain Collectively
� Codes set High Wages

� Industrial Policy
� Most Codes had Minimum Prices

� Some had Production Quotas and Capacity Limits

� Declared Unconstitutional in May 1935.



U.S. Labor and Industrial Policies 1933-39
Phase II

� Roosevelt continued Policy with New Legislation
� National Labor Relations Act of 1935

� Established Unionization and Collective Bargaining
� Federal Protection of Union Rights
� Policy Restricted Firm�s Actions in Industrial Dispute

� Policy Did not Restrict Labor�s Actions in Industrial Dispute
� Violent Strikes - Unions Took over Factories and Stopped
Production

� �Sit-Down Strikes�Used Against GM and US Steel in 1936.

� Government Did not Enforce Antitrust Law



German Policies
Pre-Hilter

� Reparations merry-go-round
� Faced large reparations payments to France and Germany
� Borrowed from the US to make payments
� Hoped large debts would encourage US to intercede and lower
reparations.

� Merry-go-round ends
� US fails to intercede in 1929 with the Young Plan
� High US tari¤s means no one can repay debts to US

� Devaluations by Britain in 1931, etc. make German exports
uncompetitive but debts lower, so don�t devalue.

� Desperately need imports of raw materials, commodities.
� Foreign exchange crisis in July 1931
� Institute extreme program of exchange controls
� Subsidize exporters using debt-by-back scheme



German Policies
Hitler

� Hitler comes to power in 1933
� declares a moratorium on debt repayments and begins arms
race

� continues extreme exchange rate policy

� Major reserve crisis in June of 1934: Reichbanks�s reserves fall
so they cover only one week of imports even at their "minimal
levels".

� Leads to the adoption of the "New Plan".
� New Plan: "The measures taken in response to the foreign
exchange crisis of 1934, laid the organizational foundations for
the management of the Nazi economy for years to come. The
surveillance agencies and export subsidy scheme, together
with the elaborate system of business organizations, cartels
and price controls that underpinned them, were all still in
operation ten years later ..."



German Policies
Hitler�s New Plan

� Institutes even more extreme exchange control policy
� Govt. regulated the access of each and every German �rm to
foreign raw materials

� Refusal to devalue meant that most German exporters were
only competitive govt. granted subsidy - so control exporters

� directed imports to countries that imported German goods

� Export subsidy was �nanced by a turnover tax
� Managing system of controls job of a new network of
compulsory business organizations which limited competition

� Instituted an elaborate system of price controls.



German Policies
Hitler

� Labor front:
� froze wages and salaries at their summer of 1933 level.
� set up regional trustees of labor who were to decided on any
future increases.

� In practice, this brought very little relief to business since
both wages and prices had fallen by this point. As a
result, wage bills were primarily reduced by layo¤s and
reduced hours. Still the �rms did get a destruction of the
trade unions and a very permissive attitude towards
cartelization.

� Rearmament was the overriding concern - share of output
going to the military from less than 1 percent to almost 20
percent.



Italy�s Cartelization and Labor Policies

� Mussolini pushed for government control of business.
� Encouraged the creation of a set of voluntary cartels to limit
competition and rationalize production.

� In 1925 law mandated that only the Fascist labor union could
represent workers.

� Invasion of Ethiopia in 1935 lead to League of Nations
sponsored trade sanctions

� Mussolini had already moved towards autarkic economic model
with high barriers on trade with most countries except
Germany.

� In 1935 forced all banks, businesses, and private citizens to
give up all their foreign-issued stocks and bonds to the Bank
of Italy.



Italy�s Cartelization and Labor Policies

� Main impact of govt. labor union was to exogenously �x all
wages.

� 1929-35 lead to many real wage increases as wages did fall as
fast as prices.

� after 1935 in�ation tended to erode real wages.

� Actual labor input is the minimum of labor demand and labor
supply.

� both too high and too low wages will suppress labor relative to
equilibrium level.

� in model appear as a labor wedge.



Final set of equations:

1. ZtK
γ
t N

1�γ
t = Ct +Kt+1 � (1� δ)Kt

2. τ̄eτt = Pt C̃t

3. � B/(1�Nt ) + XtWtEfλt jWt , Ŝtg = 0.

4.
�
κC̃ω
t + (1� κ)Ĉω

t
��1

κC̃ω�1
t � (λt + µt )Pt = 0

5.
�
κC̃ω
t + (1� κ)Ĉω

t
��1

(1� κ)Ĉω�1
t � λtPt = 0

6. βEtfλt+1 + µt+1g/Tt � λt = 0

7. βEt fλt+1 (Rt+1 + Pt+1(1� δ))g � λtPt = 0

8. PtZtγ(Nt/Kt )1�γ = Rt

9. PtZt (1� γ)(Kt/Nt )γ = Wt

10. C̃t + Ĉt = Ct .



Log-Linearized Eqs.

1. zt + γkt + (1� γ)nt =
C
Y
ct +

K
Y
(kt+1 � (1� δ)kt )

2. τt = pt + c̃t .

3. � ntN/(1�N) + wt + xt + Efλt jwtg = 0.

4. 0 =
n
(ω� 1)�

�
κC̃ω + (1� κ)Ĉω

��1
κC̃ωω

o
c̃

�
n�

κC̃ω + (1� κ)Ĉω
��1

(1� κ)Ĉωω
o
ĉ

�p � λ̄Pλ+ µ̄Pµ

λ̄P + µ̄P

5. 0 = �
n�

κC̃ω + (1� κ)Ĉω
��1

κC̃ωω
o
c̃

+
n
(ω� 1)�

�
κC̃ω + (1� κ)Ĉω

��1
(1� κ)Ĉωω

o
ĉ

�(λ+ p)



6. βEfλ̄λt+1 + µ̄µt+1g � τ̄λ̄(λt + τt ) = 0.

7. E f(βR/P)rt+1 + λt+1 + β(1� δ)pt+1)g � (λt + pt ) = 0.
8. pt + zt + (1� γ)(nt � kt ) = rt .
9. pt + zt + γ(kt � nt ) = wt

10. C̃ c̃t + Ĉ ĉt = Cct .

11. zt = ρz zt�1 + εzt ,

12. τt = ρττt�1 + ετ
t .

13. xt = ρx xt�1 + εxt .



� De�ne the state vector to be st = (kt , zt�1, τt�1, εzt , ετ
t , xt )

� Assume that our controls can all be written as a linear function of
the state.

� Controls to be dt = (kt+1, nt , ct , pt ,wt , rt ,λt , µt ), where
dt = Dst .

� De�ne the selector matrices for kt , zt and τt :

Ik = [1 0 0 0 0 0]

Iz = [0 ρz 0 1 0 0]

Iτ = [0 0 ρτ 0 1 0]

Ix = [0 0 0 0 0 1]

� and the forecasting matrix H for st+1 :

H =

26666664
Dk
Iz
Iτ
06
06

[05, ρx ]

37777775



The equations we are picking D to satisfy are given by:

1. Iz st + γIk st + (1� γ)Dnst + (1� δ)
K
Y
Ik st �

C
Y
Dc st �

K
Y
Dk st = 0

2. Iτst = Dpst +Dc̃ st .

3. �DnstN/(1�N)+Dw st + It st +[Dλ1,Dλ2,Dλ3, ηDw 4, ηDw 5,Dλ6 ] � st = 0.

4. 0 = κC̃ω�1(ω� 1)Dc̃ st �
�

λ̄P̄κC̃ω (Dλst +Dpst +ωDc̃ st ) +
λ̄P̄(1� κ)Ĉω (Dλst +Dpst +ωDĉ st )

�
�
�

µ̄P̄κC̃ω
�
Dµst +Dpst +ωDc̃ st

�
+

µ̄P̄(1� κ)Ĉω
�
Dµst +Dpst +ωDĉ st

� �

5. 0 = (1� κ)Ĉω�1 ((ω� 1)Dĉ st )� κC̃ωλ̄P̄ (ωDc̃ st +Dλst +Dpst )

�(1� κ)Ĉωλ̄P̄ (ωDĉ st +Dλst +Dpst )



6. βfλ̄DλHst + µ̄DµHstg � λ̄τ̄(Dλst + Iτst ) = 0.

7. (βR/P)DrHst +DλHst + β(1� δ)DpHst )� (Dλst +Dpst ) = 0.

8. Dpst + Iz st + (1� γ)(Dnst � Ik st ) = Dr st .
9. Dpst + Iz st + γ(Ik st �Dnst ) = Dw st

10. C̃Dc̃ st + ĈDĉ st = CDc st .


