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I.  OVERVIEW AND GENERAL ISSUES



The Big Picture

• Many of our baseline models (both Keynesian and 
classical) assume perfect financial markets—for 
example, a single interest rate.

• But financial markets are not perfect!



Changes in Financial Market Imperfections Can 
Affect the Economy

• The changes can be an endogenous response to the 
state of the economy—financial market 
imperfections as a propagation mechanism.

• Or the changes can occur for a given state of the 
economy—financial market imperfections as a 
source of shocks.



Overview of the Next Several Lectures

• Today: How the state of households and firms affects 
their ability to get credit and their behavior (balance 
sheet and cash flow effects).

• Oct. 31: Disruptions to financial intermediation: 
Aggregate evidence on financial crises.

• Nov. 28: Disruptions to financial intermediation, 
continued: Microeconomic evidence.



The Nature of Financial Market Imperfections

• In most models, they take the form of asymmetric 
information between borrowers and lenders creating 
“agency costs.”

• Example: Monitoring and screening costs.

• One implication is that there is likely to be a gap 
between the costs of internal and external finance.

• There is asymmetric information both between savers 
and financial intermediaries and between the 
intermediaries and borrowers.

• Financial market imperfections can affect both AD and 
AS.



Today’s Papers

• How the financial health of firms and households 
(their balance sheets and cash flows) affects their 
behavior.

• CH and LM: Evidence about financial market 
imperfections and firm behavior, and about the 
nature of the imperfections.

• MRS: The impact of households’ balance sheets on 
their behavior—specifically, their response to 
changes in housing wealth.



II.  CALOMIRIS AND HUBBARD, “INTERNAL FINANCE AND
INVESTMENT: EVIDENCE FROM THE UNDISTRIBUTED

PROFITS TAX OF 1936–37”



Issues Calomiris and Hubbard Address

• Is there a difference in cost between external and 
internal finance?

• Is it caused by asymmetric information or by 
entrenched managers?

• Does the existence of a spread cause investment to 
depend on cash flow?



Calomiris and Hubbard’s Natural Experiment

• Surtax on Undistributed Profits in effect in 1936 and 
1937.

• Tax on retained earnings.

• Different rates depending on how much of earnings 
were retained.



From:  Calomiris and Hubbard, “Internal Finance and Investment”



From:  Calomiris and Hubbard, “Internal Finance and Investment”



Evaluation of the Natural Experiment

• Creative and potentially very useful.

• Only tells us about relatively large firms.

• Tax paid could reflect something other than the true 
difference between the cost of internal and external 
finance.



From:  Calomiris and Hubbard, “Internal Finance and Investment”



Data

• Firm level data for 273 firms.

• Use many sources to get data on dividends, equity, 
income, investment, cash flow.

• Estimate the top marginal surtax paid.

• Evaluation?

• Impressive, hard data collection.

• Lots of inconsistencies, dropped observations, 
judgment calls, etc.

• Could there be selection bias?



Classification Based on Top SUP Rate

• Type A: 0, 7, or 12%

• Type B: 17%

• Type C: 22 or 27%



From:  Calomiris and Hubbard, “Internal Finance and Investment”
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From:  Calomiris and Hubbard, “Internal Finance and Investment”



Calomiris and Hubbard’s Specification

(2) (I/K)it = ai + bQit + c(CF/K)it + eit

(2’) (I/K)i = a0 + aBDBi + aCDCi + b0Qi + bBQiDBi + bCQiDCi

+ c0(CF/K)i + cB(CF/K)iDBi + cC(CF/K)iDCi + ei,

where DB and DC are dummies for Type B and Type C 
firms.



From:  Calomiris and Hubbard, “Internal Finance and Investment”



Discussion



III. LIAN AND MA, “ANATOMY OF CORPORATE
BORROWING CONSTRAINTS”



Overview

• Lian and Ma are especially interested in the nature 
of financial market imperfections affecting firms, and 
in the implications for what can cause those 
constraints to change.



Background

• A large empirical literature finds evidence that cash 
flow has a causal effect on investment.

• A large theoretical literature is built on the 
assumption that the value of collateral is important 
to borrowing constraints.



Aggregate Facts

• The distinction between “asset-based lending” and 
“cash flow-based lending.”

• “[A]sset-based lending accounts for roughly 20% of 
debt by value …. [C]ash flow-based lending accounts 
for about 80% of debt by value.”

• “[I]n the context of cash flow-based lending, a 
common form of borrowing constraint stipulates 
debt limits based on … EBITDA (earnings before 
interest, tax, depreciation, and amortization).”



Disaggregate Facts

• Cash flow-based lending is less common:

• For firms with assets that are less specialized 
(airlines, utilities).

• For firms with lower cash flow (small firms, low-
profit large firms).

• In legal environments less supportive of 
continuing operation of bankrupt firms (Japan).



The Behavior of Investment and Debt

• Lian and Ma examine how investment and debt vary 
with cash flow and/or debt for various types of 
firms.

• Motivation is similar to Fazzari-Hubbard-Petersen: 
Comparisons of how outcomes vary with cash flow 
across different types of firms are especially 
informative.

• Lian and Ma argue that how outcomes vary with 
EBITDA controlling for cash flow is also especially 
informative.



Framework

• Notation: I investment, b borrowing, CF cash flow, π
EBITDA, A value of assets, C marginal cost of 
borrowing.

• b = max{I – CF,0}.

• FHP view: C = C(b), C’(b) > 0.

• Collateral view: C = C(b,A), Cb > 0, CA < 0, CbA < 0.

• Lian-Ma view: C = C(b,π), Cb > 0, Cπ < 0, Cbπ < 0. 



From:  Lian and Ma, “Anatomy of Corporate Borrowing Constraints”



From:  Lian and Ma, “Anatomy of Corporate Borrowing Constraints”

…

…



Lian and Ma’s Natural Experiment

• “[A]n accounting rule change .. [that] contributes to 
changes in EBITDA that are not related to changes in 
economic fundamentals or internal funds.”



From:  Lian and Ma, “Anatomy of Corporate Borrowing Constraints”



Conclusions

• In most developed economies, for the firms that do 
most of investment, borrowing limits are determined 
by cash flow, not collateral.

• Implications:

• A different interpretation of the cash flow–
investment link.

• Collateral values (and propagation of shocks 
through collateral values) may be less important 
than previously thought.

• These findings may have implications for policy.



IV.  MIAN, RAO, AND SUFI, “HOUSEHOLD BALANCE
SHEETS, CONSUMPTION, AND THE ECONOMIC SLUMP”



Subject
• Impact of the fall in household wealth in 2006–2009 on 

consumption.

• Especially: Heterogeneity in MPCs out of housing wealth 
(from either credit constraints or a consumption function 
that is concave in wealth).

• Such heterogeneity would likely be due largely to 
financial market imperfections and borrowing 
constraints.

• So, closely related to “asset-based lending” and 
collateral effects.

• Focus is on regional variation.



Taking a Step Back: Some Bigger Picture 
Questions about the Run-Up in House Prices 

and the Great Recession

• Was the explosion of mortgage debt driven 
fundamentally by overoptimism about house prices 
or by a shift in credit supply?

• To what extent was the expansion of mortgage 
availability concentrated in “low quality” borrowers?

• How important was the health of the banking system 
to the Great Recession and (especially) to the slow 
recovery?



Organizing Framework

(𝑋𝑋𝑡𝑡𝑖𝑖 is the wealth of household i.)

(𝑁𝑁𝑁𝑁𝑡𝑡
𝑖𝑖 is the net worth of household i.)



Data and Measurement

• Consumption data:

• County-level data on MasterCard purchases.

• Zipcode-level data on auto purchases.

• Change in housing wealth:                                      ,

where Hi is the value of owner-occupied houses and 
∆log(pH,i) is the percent change in house prices.

• Concerns about data and measurement?



Estimation

• OLS (potentially with controls).

• IV using a geography-based estimate of housing 
supply elasticity from Saiz (2010).

• Concerns about the estimation?



From:  Mian, Rao, and Sufi, “Household Balance Sheets”



From:  Mian, Rao, and Sufi, “Household Balance Sheets”



From:  Mian, Rao, and Sufi, “Household Balance Sheets”



From:  Mian, Rao, and Sufi, “Household Balance Sheets”



Implications and Discussion

• “the aggregate impact of wealth shocks depends not 
only on the total wealth lost but also on how these 
losses are distributed …. [L]everage in combination 
with asset price shocks can translate into demand-
driven recessions.”

• “The drop in value of housing between 2006 and 
2009 is equal to $5.6 trillion …. An MPC of 0.06 
implies that the [resulting] drop in consumption … is 
equal to $336 billion,” or about 2.3% of GDP.

• What is this an estimate of?

• Concerns?



V.  A LITTLE ABOUT GLS, HETEROSKEDASTICITY-
CONSISTENT STANDARD ERRORS, CLUSTERING, AND

ALL THAT



The Big Picture

• We spend much of the course worrying about the 
possibility that coefficient estimates (or other 
estimates of economic relationships) may be biased.

• But standard errors can also be biased – sometimes 
greatly.

• Just as there is no mechanical way to solve the 
problem of potential bias in point estimates, there is 
no mechanical way to solve the problem of potential 
bias in standard errors. 



Basics

• Consider 𝑌𝑌 = 𝑋𝑋𝑋𝑋 + 𝜀𝜀. The standard errors of the OLS 
estimates of 𝑋𝑋 are the square roots of the diagonal 
elements of (𝑋𝑋′𝑋𝑋)−1𝑋𝑋′𝛺𝛺𝑋𝑋 𝑋𝑋′𝑋𝑋 −1, where Ω is the 
variance-covariance matrix of ε.

• Thus, standard errors can be computed using 
(𝑋𝑋′𝑋𝑋)−1𝑋𝑋𝑋 �𝛺𝛺𝑋𝑋(𝑋𝑋′𝑋𝑋)−1, where �𝛺𝛺 is an estimate of Ω.

• The basic idea of corrected standard errors is to use 
information from the estimated residuals to 
construct  �𝛺𝛺.



The “Original Sin” of Corrected Standard Errors

• Since 𝛺𝛺 ≡ E 𝜀𝜀𝜀𝜀′ , it is tempting to estimate Ω as �𝛺𝛺 =
̂𝜀𝜀 ̂𝜀𝜀′, where ̂𝜀𝜀 is the vector of regression residuals.

• With this choice of a �𝛺𝛺, our estimated variance-
covariance matrix for �̂�𝑋 − 𝑋𝑋 is 
(𝑋𝑋′𝑋𝑋)−1𝑋𝑋𝑋 ̂𝜀𝜀 ̂𝜀𝜀′𝑋𝑋(𝑋𝑋′𝑋𝑋)−1.

• We can write this as 𝑋𝑋′𝑋𝑋 −1(𝑋𝑋𝑋 ̂𝜀𝜀)(𝑋𝑋𝑋 ̂𝜀𝜀)𝑋(𝑋𝑋′𝑋𝑋)−1.

• Since 𝑋𝑋𝑋 ̂𝜀𝜀 = 0, this gives us standard errors of zero.

• Oops!



For More on These Issues

• See the handout.
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