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How the Great Depression Started
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How the Great Recession Started
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Great Recession
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Number of Bank Failures
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11 
 

Policymakers understood that a temporary suspension of bank operations – suspension of convertibility 

of the bank’s deposits, during which depositors would keep their claims but not be able to withdraw 

funds – could remedy the situation, but temporary suspensions were not implemented systematically 

and efficiently until the 20th century. The need to find effective policies that could address bank runs 

and the threat of systemic banking panics was never more pressing than during the Great Depression.7 

 

Figure 1: Bank failures 1865–2018, as reported by the Federal Deposit Insurance Corporation. Data 

from 1865–1932 are drawn from the Annual Report for the Federal Deposit Insurance Corporation for 

the Year Ending December 31, 1934, Tables 37–40, pp. 92–95. Data for 1934–2018 are drawn from 

FDICs BankFind Suite: Bank Failures & Assistance Data. 

The Great Depression is by far the deepest and longest recession since systematic data on economic 

variables such as Gross Domestic Product (GDP) became available. It began with a stock market crash 

in the U.S. in 1929 – within a few years the market lost about 90% of its value – and lasted for a long 

time (10 years in the U.S.). The Great Depression spread rapidly around the world, in the form of stock 

market crashes, large decreases in international trade, and a dramatic contraction of economic activity.  

                                                      
7  While  this  historical  background  focuses  on  the  U.S.,  systemic  banking  crises  were  far  from  just  a  U.S. 
phenomenon. Reinhart and Rogoff (2009) document 54 banking crises in other countries than the U.S. over the 
period 1800-1930; in total, they identify 268 such crises across the world between 1800 and 2008. 



Cause or Consequence?

■ Two views on bank failures: 
1. Bank failures are a consequence of the Great Depression/Great Recession 
2. Bank failures are the cause of the Great Depression/Great Recession  

■ The first view was dominant after the Great Depression 

■ In his 1983 paper, Bernanke brought a new perspective and argued for 2
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Bernanke (1983)
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ΔYt = α + β × Δ(Bank Health)t + γ′￼Xt + ϵt



(More) Credible Identification
1. Chodorow-Reich (2014): Firm-level cross-sectional regression: 

 

• : health of banks that the firm  had a relationship with 
• Using data from the US 2007-2009, find  

2. Huber (2018): County-level cross-sectional regression: 
 

• : average health of banks in county  
• Using data from the Germany 2007-2012, find 

(Bank Health)i i
β > 0

(Bank Health)c c
β > 0

10

ΔYi = β × Δ(Bank Health)i + γ′￼Xi + ϵi

ΔYc = β × Δ(Bank Health)c + γ′￼Xc + ϵc



The Role of Cross-Sectional Identification

11

A common critique of estimates based on cross-sectional identification in 
macroeconomics is that they don’t answer the right question. While it is 
true that these estimates don’t directly provide estimates of aggregate 
responses, they often provide a great deal of indirect evidence by helping 
researchers discriminate between different theoretical views of how the 
world works.… This “piecemeal” form of inference will, therefore, result 
in partial identification on the model space.

— Nakamura and Steinsson (2018) “Identification in Macroeconomics” 



Do Financial Frictions Matter 
in the Long-Run?
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Misallocation Hypothesis

■ Large cross-country TFP differences. Why? 

■ Hsieh & Klenow (2007): misallocation 
• Measure marginal product of capital at the firm level: 

 

• Efficiency requires  for all  
• If , then   can measure  from microdata 

■ Implement in the context of manufacturing in the US, India, and China

MPKi = MPK i
fi(k) = Aikα MPKi = αyi/ki ⇒ MPKi

13

MPKi = f′￼i(k)



MPK Dispersion

14

Fact 1: TFPR dispersion
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Financial Friction

■ Why are MPK not equalized? 

■ A potentially important source is financial friction 

■ Firms cannot borrow as much as they want 
• Financially constrained firms have higher MPK 
• Unconstrained firms have lower MPK

15



TFP and Credit
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Financial Frictions and Misallocation 

—Based on Moll (2015)
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Entrepreneurs
■ The economy is populated by a unit mass of entrepreneurs indexed by  

■ Preferences: 
 

■ The technology of an entrepreneur with productivity  is: 

■ Assume no depreciation of capital   

■ Productivity  evolves according to a Markov process 

• Let  denote the probability density of  conditional on  
• Assume  (bounded)

i ∈ [0,1]

zi
t

ki
t

zt

f(z′￼|z) z′￼ z
zt ∈ [0, z̄]

18

𝔼0

∞

∑
t=0

βt ln ci
t

yi
t = zi

tki
t



Borrowing Constraint
■ Budget constraint: 

• : networth, : capital, : rental price of capital 

■ Borrowing constraint: 

• Can only rent capital up to  times networth  

■ Microfoundation: 

• borrowers can steal  fraction of the rented capital  
• if borrowers steal, lenders can seize the networth of borrowers  
• In equilibrium, lenders are willing to lend

ai
t ki

t rt

λ ≥ 1

1/λ ki

ai

19

ci
t + ai

t+1 = zi
tki

t − rtki
t + (1 + rt)ai

t

ki
t ≤ λai

t

(1/λ)ki ≤ ai ⇔ ki ≤ λai



Equilibrium Definition

■ Given , entrepreneurs choose   to maximize utility 

■ Markets clear

{rt}∞
t=0 {ci

t , ai
t+1, ki

t}∞
t=0

20

∫ 1
0

ai
tdi = ∫ 1

0
ki

tdi



No Financial Friction
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No Financial Friction
■ Suppose there is no financial friction  

■ Entrepreneur’s problem in a recursive form: 
 
 

■ Consider a sub-problem where entrepreneurs choose  to solve 
 
Solutions: 

λ = ∞

kt

22

Vt(at, zt) = max
kt≥0,ct,at+1

ln ct + β𝔼tVt+1(at+1, zt+1)

s.t. ct + at+1 = ztkt − rtkt + (1 + rt)at

max
kt≥0

ztkt − rtkt

kt =
∞ if zt > rt

k̃ ∈ [0,∞] if zt = rt

0 if zt < rt



Equilibrium Interest Rate
■ In the absence of borrowing constraints, 

• If , everyone will lend 
• If , entrepreneurs with  will infinitely borrow 

■ As a result, all agents solve: 
 
 
 

■ Guess and verify:

rt > z̄
rt < z̄ z ∈ (rt, z̄]

23

rt = z̄

V(at) = max
ct,at+1

ln ct + βV(at+1)

s.t. ct + at+1 = max
kt≥0

{ztkt − rtkt} + (1 + rt)at

(1+z̄)at

ct(at) = (1 − β)(1 + z̄)at, at+1(at) = β(1 + z̄)at



No Financial Friction: Aggregation

■ The economy follows 
 
 
 

■ Exogenous TFP. This is a standard AK economy

24

Kt+1 = β(1 + z̄)Kt

Yt = z̄Kt



Financial Friction
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Frictional Financial Market
■ Now consider financial friction  

 
 
Solutions: 
 
 

■ The budget constraint of entrepreneur with productivity  is 
 
where 
 

■ Entrepreneurs with  earn (finite) excess returns

λ < ∞

zt

z > rt
26

max
kt∈[0,λat]

ztkt − rtkt

kt(at, zt) =
λat if zt > rt

k̃ ∈ [0,λat] if zt = rt

0 if zt < rt

ct + at+1 = (1 + πt(zt))at

π(z; rt) ≡ {(z − rt)λ + rt for z ≥ rt

rt for z < rt



Bellman Equation

■ Expectation is taken over  

■ Guess and verify:

zt+1

27

Vt(at, zt) = max
ct,at+1

ln ct + β𝔼tVt+1(at+1, zt+1)

s.t. ct + at+1 = (1 + π(zt; rt))a

ct(at, zt) = (1 − β)(1 + π(z, rt))at, at+1(at, zt) = β(1 + π(z; rt))at



Aggregation
■ Let  denote the density of the joint distribution of  

■ The capital market clearing implies 

■ Define wealth share held by entrepreneurs with productivity  as 
 
 
Note  

■ Using (2) to rewrite (1) as 

• Given , this pins  with lower   lower  
• Financial friction depresses interest rate

gt(a, z) (a, z)

z

∫ z
z

ωt(z)dz = 1

{ωt(z)}z rt λ ⇒ rt

28

∫ z
z

∫ ∞
0

agt(a, z)dadz = ∫ z
rt

∫ ∞
0

λagt(a, z)dadz = Kt

ωt(z) =
1
Kt

∫ ∞
0

agt(a, z)da

(1)

(2)

λ ∫ z
rt

ωt(z)dz = 1



Aggregate Output
■ The aggregate output is 

 
 
 
 
 
 
 

■ Total factor productivity  is endogenous to wealth distribution: 

• Wealth weighted average of  conditional on  

■ Depressed interest rate   low  produce  misallocation

Zt

z z ≥ rt

rt ⇒ z ⇒
29

Yt = ∫ z
rt

∫ ∞
0

zλatgt(a, z)dadz

= λ ∫ z
rt

zωt(z)dz Kt

= 1
∫z

rt
ωt(z)dz

∫ z
rt

zωt(z)dz

≡ 𝔼ω[z|z≥rt]

Kt

≡ ZtKt



Evolution of Capital Stock
■ The evolution of capital stock is

30

Kt+1 = ∫
z

z ∫
∞

0
at+1(a, z)gt(a, z)dadz

= Kt ∫
z

z
β(1 + π(z; rt))

1
Kt ∫

∞

0
agt(a, z)da

= ωt(z)

dz

= Kt ∫
z

z
β(1 + π(z; rt))ωt(z)dz



Wealth Shares as Sufficient Statistics

■ So far, we have characterized the determination of all the aggregates: 

•  
•  
•  
•  
…. given  and wealth shares  

■ But how do the wealth shares  evolve starting from ?

rt
Yt
Zt
Kt+1

Kt {ωt(z)}

{ωt(z)} {ω0(z)}

31



Evolution of Distribution
■ Law of motion for  

 

■ Recalling , 
 
 

■ Since 

gt(a, z)

at+1(ã, z̃) = β(1 + π(z̃; rt))ã

gt+1(a, z) ≡ ∂aPr(at+1 ≤ a, zt+1 = z)

32

Pr(at+1 ≤ a, zt+1 = z) = ∫ z
z

∫ ∞
0

gt(ã, z̃)𝕀[at+1(ã, z̃) ≤ a]f(z | z̃)dãdz̃

Pr(at+1 ≤ a, zt+1 = z) = ∫ z
z

∫
a

β(1 + π(z̃; rt))
0

gt(ã, z̃)f(z | z̃)dãdz̃

gt+1(a, z) = ∫ z
z

1
β(1 + π(z̃; rt))

gt ( a
β(1 + π(z̃; rt))

, z̃) f(z | z̃)dãdz̃



Evolution of Wealth Share
■ Using the previous relationship

33

ωt+1(z) ≡
1

Kt+1 ∫
∞

0
agt+1(a, z)da

=
1

Kt+1 ∫
∞

0 ∫
z

z

1
β(1 + π(z̃; rt))

agt ( a
β(1 + π(z̃))

, z̃) f(z | z̃)dz̃da

=
Kt

Kt+1 ∫
z

z
β(1 + π(z̃; rt))

1
Kt ∫

∞

0
ãgt(ã, z̃)dã

≡ ωt(z)

f(z | z̃)dz̃

=
Kt

Kt+1 ∫
z

z
β(1 + π(z̃; rt))ωt(z̃)f(z | z̃)dz̃

Change of variable: 
ã =

a
β(1 + π(z̃))



System of Equations
■ Given  and , equilibrium  solve{ω0(z)} K0 {Yt, Zt, Kt+1, rt, ωt+1(z)}

34

Yt = ZtKt

Zt = 𝔼ω[z |z ≥ rt] ≡
1

∫ z̄
rt

ωt(z)dz ∫
z̄

rt

zωt(z)dz

Kt+1 = Kt ∫
z

z
β(1 + π(z; rt))ωt(z)dz

λ∫
z

rt

ωt(z)dz = 1

ωt+1(z) =
Kt

Kt+1 ∫
z

z
β(1 + π(z̃; rt))ωt(z̃)f(z | z̃)dz̃



Balanced Growth Path

■ We define the balanced growth path (BGP) of this economy as the one 

•  are constant over time: ,  
•  and  keep growing at the constant rate, 

{Zt, rt, ωt(z)} Zt = Z rt = r, ωt(z) = ω(z)
Kt Yt 1 + g ≡ Yt+1/Yt = Kt+1/Kt

35



Long-Run Cost of Financial Friction
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Calibration
■ A period is a year. Set  

■ Parameterize the productivity process   as 
 

•  governs the persistence, and  governs the variance 
• The unconditional distribution of  is  
• We truncate the distribution at  

■ Set  and  
• The average reported in Asker, Collard-Wexler & De Loecker (2013) 

■ Focus on the BGP and ask: 
How does financial friction, , affect the total factor productivity ? 

β = 0.96

f(z′￼|z)

ρz ∈ [0,1) σz
log z log z ∼ N(0,σ2

z )
[−6σz,6σz]

ρz = 0.85 σz = 0.56

λ Z
37

log zt+1 = ρz log zt + ϵt+1, ϵt+1 ∼ N(0,(1 − ρ2
z )σ2

z )



TFP Losses from Financial Friction
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Wealth and Capital Distribution
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Short-Run Effect of Higher λ
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Long-Run Effect of Higher λ
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Long-Run Effect of Higher λ
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Decomposition
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Short-Run Impact of  
Disruption in Financial Intermediation
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Impulse Response to Credit Crunch
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Misallocation and  
Capital Market Integration 

— Bau and Matray (2023)
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India’s FDI Deregulation

47

84 N. BAU AND A. MATRAY

FIGURE 1.—Flow of foreign equities. Note: This figure plots the overall amount of foreign equity in Prowess
for industries that have deregulated in 2001 (the red line), in 2006 (the green line), or whose regulation did not
change during the period 1995–2015 (the blue line). The flows are normalized to 1 in 2001.

of the company. We then construct two outcome measures: (1) an indicator variable equal
to 1 if a firm has ever accessed the foreign market, and (2) the inverse hyperbolic sine
of the cumulative amount of foreign loans.31 Acknowledging the limitation that we only
have two pre-treatment years and can only analyze the effects of the 2006 reform, we
estimate our difference-in-differences with heterogeneous effects specification. Table III
reports the results. The odd columns report the average effect of the reform, and the even
columns report the heterogeneous effects by MRPK. The estimates indicate that ex ante
high MRPK firms differentially increase any access of foreign debt by 6 percentage points
and increase their total foreign debt by 96%.32

For our second measure, we use another data set maintained by CMIE—CapEx—to
further measure increases in foreign capital flows. CapEx compiles data on all projects
that entail a capital expenditure of 10 million Rupees or more (roughly 135,000 USD) in
India.33 The data include a company identifier that can be matched to Prowess and an
ownership variable indicating whether the project is foreign-owned or not. We empha-
size that these data certainly undercount foreign capital flows, since a project is unlikely
to be marked as foreign-owned if it is minority foreign-funded, since not all FDI will re-
sult in capital projects, and since the data do not include smaller capital projects. We
report the same specifications as above with an indicator variable equal to 1 if a firm has
any foreign-owned project (columns 5–6) and the inverse hyperbolic sine of cumulative

31The inverse hyperbolic sine transformation of the log function (e.g., Burbidge, Magee, and Robb (1988),
MacKinnon and Magee (1990)) is defined as: log[X + (X2 + 1)1/2]. Except for very small values of X , the ihs is
approximately equal to log(2X) or log(2)+ log(X) and can be interpreted in exactly the same way as a standard
logarithmic dependent variable. However, unlike a log transformation, the inverse hyperbolic sine is defined
at zero and is not overly sensitive to jumps around zero, unlike the more classic log(x+ 1) transformation.

32 Note that this increase in foreign debt does not imply anything about the substitutability or complemen-
tarity of debt and equity since we do not observe total debt. Increases in foreign debt can occur even if firms
hold their total debt fixed or reduce it.

33Examples of projects include the creation, expansion, or renovation and modernization of factories or
retail establishments.
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Econometric Model

: firm, : industry, : year, : proxied by  (valid under Cobb-Douglas) 

■ FDI deregulation  relaxation of borrowing limit  

■ Model predicts: 
• More productive (high MPRK) firms expand 
• Less productive firms should see no effect or contract

i j t MRPK ARPK

≈ λ

48

MISALLOCATION AND CAPITAL MARKET INTEGRATION 79

To estimate MRPK, we take advantage of the fact that, under the revenue Cobb–
Douglas production function, MRPK = ∂Revenueit

∂Kit
= αk

j
Revenueit

Kit
. Thus, Revenueit

Kit
provides a

within-industry measure of MRPK, under the assumption that all firms in an industry
share the same αk

j . To determine whether firms had a high or low MRPK prior to the
reform, we average each firm’s measures of MRPK over 1995–2000 (the last year prior
to the first policy change). We then classify a firm as high MRPK if its average MRPK is
above the 4-digit industry-level median.

In addition to measuring MRPK, we also create a measure of TFPQ as a proxy for firm-
level productivity. We implement the Levinsohn and Petrin (2003) method (henceforth
“LP”), using the GMM estimation proposed by Wooldridge (2009), to estimate the pa-
rameters of revenue production functions at the 2-digit industry level.21,22 The LP method
estimates the parameters of the production function using a control function approach,
where materials are assumed to be increasing in a firm’s unobserved productivity condi-
tional on capital. This identifying assumption does not require that capital or labor are
not misallocated—the key sources of misallocation that we study in this paper—but does
assume away misallocation of materials. For the production function estimation, we mea-
sure inputs and revenues with deflated Rupee amounts, so that Revenueijt is proxied with
deflated sales.23 The revenue production function allows us to calculate revenue total fac-
tor productivity, TFPR. Using the product data, which measure unit prices, we calculate
log TFPQ = log TFPR − log p̃, where p̃ is the sales share weighted average of the prices
of a firm’s products.24 By estimating the effect of the reform on TFPQ, we can examine
whether foreign capital liberalization affects within-firm productivity as well as misallo-
cation. The sample size for which TFPQ is available is much smaller (43,791 firm-year
observations), as calculating this measure requires data on all firm inputs, as well as price
data. Thus, we view our within-firm productivity results as more exploratory than our
main misallocation results.

4.2. Main Specification: Heterogeneous Effects

To measure the effect of liberalization on changes in input usage among firms within
industries, we estimate the following equation:

Outcomeijt = β1Reformjt +β2Reformjt × IHigh MRPK
i + !Xit + θi + δt + ϵijt' (5)

where i denotes a firm, j denotes an industry, t denotes a year, and Outcomeijt is the
outcome variable of interest, consisting of the logs of physical capital, the total wage bill,

21In principle, we could use the quantity data to directly estimate quantity production functions, but in
practice, relying on these data greatly reduces the sample size available for estimation.

22One concern is that multi-product firms produce goods in multiple industries, leading to bias when we
estimate production function parameters at the industry level. We use the firm-level industry identifiers pro-
vided by Prowess to assign firms to industries (Prowess provides a single industry value for each firm), and this
issue is partially mitigated by the fact that subsidiaries of large conglomerates in different industries appear as
different observations in the data.

23We use deflators for India made available by Allcott, Collard-Wexler, and Connell (2016) for the period
1995–2012, and we extended the price series to 2015. Revenue is deflated using 3-digit commodity price defla-
tors. The materials deflators are measures of the average output deflator of a given industry’s suppliers using
the 1993–1994 input-output table. The capital deflator is obtained using an implied national deflator.

24TFPQ in the production function literature is conventionally measured in units of a given product out-
putted. Thus, this measure will not capture changes in the products a firm outputs (including improvements in
product quality). Instead, TFPQ can be thought of as capturing process efficiency.
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Two facts are noteworthy. First, for all the outcomes, including the main outcome of
capital, being treated by the policy did not have a strong differential effect on high MRPK
firms before the policy was adopted, providing visual evidence that pre-trends are not
driving the results.

Second, the effect of the liberalization is progressive over time, consistent with the
idea that changes in inputs (such as the adjustment of worker flows and adaptation of
production tools) are likely slow-moving, particularly in India (e.g., Topalova (2010)). In
addition, some of the changes in allocative efficiency might also come from competitive
effects, which also happen progressively over time. The patterns in the graphs suggest
that the full effects of the reform take at least five years to materialize. Thus, while the
relative effects on ex ante high MRPK firms averaged over the post-treatment period for
capital and MRPK are +53% and −33%, respectively, effects of this size take 3–4 years
to materialize, and by 10 years after the policy change, the relative effects on capital and
MRPK are +79% and −46%.

To provide further evidence in favor of our identification strategy, we also plot event
study graphs separately for high and low MRPK firms for each of the four outcomes.
Figure 4 reports the results. Consistent with our previous estimates, the reform has no

FIGURE 4.—Separate event studies for high and low MRPK firms. Note: This figure reports the effect of
FDI deregulation for high and low MRPK firms separately for physical assets, MRPK, revenues, and the wage
bill. The dependent variables are in logs. The reform is normalized to take place in year 1. Each dot is the
coefficient on the interaction between being observed t years after the reform and being in a treated industry.
The confidence interval is at the 95% level.
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firms before the policy was adopted, providing visual evidence that pre-trends are not
driving the results.

Second, the effect of the liberalization is progressive over time, consistent with the
idea that changes in inputs (such as the adjustment of worker flows and adaptation of
production tools) are likely slow-moving, particularly in India (e.g., Topalova (2010)). In
addition, some of the changes in allocative efficiency might also come from competitive
effects, which also happen progressively over time. The patterns in the graphs suggest
that the full effects of the reform take at least five years to materialize. Thus, while the
relative effects on ex ante high MRPK firms averaged over the post-treatment period for
capital and MRPK are +53% and −33%, respectively, effects of this size take 3–4 years
to materialize, and by 10 years after the policy change, the relative effects on capital and
MRPK are +79% and −46%.

To provide further evidence in favor of our identification strategy, we also plot event
study graphs separately for high and low MRPK firms for each of the four outcomes.
Figure 4 reports the results. Consistent with our previous estimates, the reform has no

FIGURE 4.—Separate event studies for high and low MRPK firms. Note: This figure reports the effect of
FDI deregulation for high and low MRPK firms separately for physical assets, MRPK, revenues, and the wage
bill. The dependent variables are in logs. The reform is normalized to take place in year 1. Each dot is the
coefficient on the interaction between being observed t years after the reform and being in a treated industry.
The confidence interval is at the 95% level.

 14680262, 2023, 1, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.3982/ECTA

19039 by Princeton U
niversity Library, W

iley O
nline Library on [06/07/2023]. See the Term

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline Library for rules of use; O
A

 articles are governed by the applicable Creative Com
m

ons License



Aggregate Impact of FDI Deregulation

■ A simple aggregation: 
India’s FDI deregulation in the 2000s increased TFP by 3-16%

50


