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Abstract

My dissertation consists of three chapters that address the issues of rollover risk,

shareholders’ risk taking, and financial regulation, from both theoretical and empirical

perspectives.

The first chapter surveys the literature on rollover risk, the q theory of investment,

and the dynamics of capital structure. When the market liquidity shocks intensify,

equity holders’ rollover losses become substantial, which amplifies the agency conflict

between creditors and equity holders. The marginal value of liquidity plays an im-

portant role in determining corporate cash management, financing, hedging, payout

and investment policies, especially when the level of internal cash is extremely low.

All these variables are endogenous, as a result of which they together characterize a

firm’s optimal capital structure.

The second chapter focuses on rollover risk in the context of corporate finance.

In this chapter, I identify a special channel (the long-term debt maturity structure)

through which the credit crisis of 2008 affected corporate investment. I provide em-

pirical evidence of shareholders’ risk-shifting behavior in the investment decisions by

exploiting the real effects of ex-ante heterogeneity of long-term debt maturity struc-

ture. The first hypothesis, which examines the relationship between financial frictions

and risk-shifting behavior. The second hypothesis, which studies the effectiveness of
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debt covenants in mitigating agency conflicts.

In the third chapter, I investigates the effectiveness of the Federal Reserve Bank’s

Commercial Paper Funding Facility (CPFF) in restoring the stability of large and

complex financial institutions. Using hand-collected data from the Federal Reserve

Board, I evaluate the consequences of the Fed’s intervention in the short-term credit

market. I first show that (recipient) banks with access to the Commercial Paper

Funding Facility earned significantly higher abnormal returns than those without

this access. Second, my empirical findings indicate that liquidity backstop facilitated

lending from recipient banks to their relationship borrowers. In terms of bank loans,

CPFF lenders increased the quantity of loans provided and charged lower yields for

firms with which they had strong past relationships. My analysis highlights the

important implications of explicit government guarantees in providing timely short-

term credits to systemically important institutions and reducing their rollover risks.

ii



Dedication

To my grandma I dedicate this thesis, who had been inspiring me since my childhood,

though she could have seen this happen by waiting for several months. From her,

I have learnt to pursuit, choose, and balance my dream life and career. She taught

me that success will only come with sincere dedication, persistent effort, open mind,

cheerful spirit, and blessings.

I would like to dedicate this thesis to my parents. They have always been there

to provide a constant source of love, encouragement, and happiness. Also, this thesis

is dedicated to my husband Bo Mu, who I met during the most difficult time in life

and career. With him, I learnt how to cheer up for things in life, no matter big or

small.

iii



Acknowledgments

My Ph.D journey would not have been possible without the persistent guidance of

supervisors. I am very grateful to my advisor, Professor Frank Milne, for his valuable

guidance, advice and support. From him, I have learnt a lot on how to become a

curious scholar and think deeply about interesting and challenging issues. I appreciate

the freedom to pursuit research interests that motivates myself.

I owe sincere and earnest thankfulness to my Ph.D. supervisor, Professor Wei

Wang for his enormous guidance and encouragement. Without his help, I wouldn’t

be able to pursuit my interests in corporate finance. He has always been an excellent

advisor, spending a lot of time and effort to help me, even though he has no obligations

as a professor in Queen’s Business School. I always benefit enormously from his

insightful comments and thought provoking ideas. With him, I have learnt a lot on

how to do detailed work in empirical corporate finance. He patiently read various

versions of my job market paper and provided constructive comments.

I would like to deliver my special thankfulness to Professor Ruqu Wang. He has

always been there and provide guidance when I need since the first year of my Ph.D

study. I appreciate his help and encouragement on the theory part of my thesis. He

has always been patient and even point out detailed mistakes on my drafts during

early stage of my research.

iv



Overall, I consider myself fortunate to have them in my committee. I admire them

a lot in both professional and personal manner. At personal level, I learnt how to

become a generous and considerate person to both family and friends.

Apart from my committee members, I would like to acknowledge faculty mem-

bers at Queen’s Business School. Over years, they have provided enormous support

and broaden my perspectives in finance and accounting, including Michael Welker,

Lynnette Purda, Serena Wu, Wulin Suo, Jean de Bettignies, Louis Gagnon, Fabio

Moneta, and Fatma Sonmez. Amy Marshall has always been helpful for finding data

sources. I am grateful to Professor Susan Christoffersen for her mentoring during my

study at McGill.

Certainly, I would like to express my thankfulness to faculty members at the that

have helped me through years of Ph.D study. I am grateful to James G. MacKinnon,

Robin Boadway, David Longworth, Huw Lloyd-Ellis, Thorsten Koeppl, Christopher

Ferrall, Sumon Majumdar, Hongfei Sun, and Marco Cozzi. Also, I appreciate the

support and encouragement from Jan Zabojnik, Juanita Dennie, and Mark Babcock

during my job searching process.

In particular, I wish to thank my Ph.D classmates at QED. They have been

warm-hearted friends, no matter my life went through ups and downs. With them,

my Ph.D. journey has been enjoyable and not lonely: Tiantian Dai, Chen Liu, Wing

Feng, Angela Yu,Tao Wang, Yini Wang, Monica Jain, Bin Hu, Ying Shang, Rui Gao,

and Lealand Morin.

v



Table of Contents

Abstract i

Dedication iii

Acknowledgments iv

Table of Contents vi

List of Tables viii

List of Figures x

Chapter 1:

A Survey of Rollover Risk, Agency Conflicts, and Capital

Structure . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

1.2 Rollover Risk and Asset Substitution . . . . . . . . . . . . . . . . . . 8

1.3 The q Theory of Investment . . . . . . . . . . . . . . . . . . . . . . . 16

1.4 Investment-Cash Flow Sensitivity . . . . . . . . . . . . . . . . . . . . 21

1.5 Motivation for Empirical Chapters . . . . . . . . . . . . . . . . . . . 28

vi



Chapter 2:

Refinancing Risk, Managerial Risk Shifting, and Debt

Covenants: An Empirical Analysis . . . . . . . . . . . . . 31

2.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31

2.2 Literature . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 36

2.3 Empirical Tests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 41

2.4 Main Empirical Results . . . . . . . . . . . . . . . . . . . . . . . . . . 49

2.5 Estimation . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 81

2.6 Robustness Tests: stock return evidence using event study . . . . . . 88

2.7 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100

Chapter 3:

How Effective Was the Federal Reserve’s Commercial

Paper Funding Facility? Evidence from Stock Perfor-

mance and Loan Provisions . . . . . . . . . . . . . . . . . 102

3.1 Introduction . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 102

3.2 Motivation: Creation of the CPFF . . . . . . . . . . . . . . . . . . . 111

3.3 Data . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 117

3.4 Empirical Analysis . . . . . . . . . . . . . . . . . . . . . . . . . . . . 122

3.5 Extensions . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 149

3.6 Conclusion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 153

Bibliography . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 156

Appendix A:

Variable Definitions . . . . . . . . . . . . . . . . . . . . . 164

vii



List of Tables

2.1 Summary Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

2.2 Pairwise Correlation . . . . . . . . . . . . . . . . . . . . . . . . . . . 50

2.3 Comparing Firm Characteristics by Refinancing Risk . . . . . . . . . 51

2.4 Frequency of Refinancing Risk . . . . . . . . . . . . . . . . . . . . . . 53

2.5 Risk Shifting Behavior Changes . . . . . . . . . . . . . . . . . . . . . 56

2.6 Changes in firm’s financial variables around debt refinancing . . . . . 59

2.7 The Effects of Refinancing Risk on Risk Shifting . . . . . . . . . . . . 62

2.8 Risk Shifting for Financially Distressed Firms versus Healthy Firms . 66

2.9 Effect of Debt Covenants in Mitigating Risk Shifting . . . . . . . . . 73

2.10 Regression of Change in Investment on Restrictive Debt Covenants . 76

2.11 Debt Covenants to Debt Issuance and Firm Value . . . . . . . . . . . 80

2.12 The Costs of Risk Shifting . . . . . . . . . . . . . . . . . . . . . . . . 84

2.13 The Benefits of Debt Covenants . . . . . . . . . . . . . . . . . . . . . 87

2.14 Event Study Estimates of Stock Price Performance Following Refinanc-

ing Activity . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 91

2.15 Event Study Estimates of Stock Price Performance with Debt Covenants 96

3.1 Top 10 users of Commercial Paper (CP)/Asset-backed Commercial Pa-

per (ABCP) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 116

viii



3.2 Descriptive Statistics . . . . . . . . . . . . . . . . . . . . . . . . . . . 121

3.3 Correlations across Variables . . . . . . . . . . . . . . . . . . . . . . . 123

3.4 Probit Regression for Borrower Sample . . . . . . . . . . . . . . . . . 125

3.5 Cumulative Abnormal Returns (CAR) for Lender Sample . . . . . . . 128

3.6 Evidence from propensity score matching . . . . . . . . . . . . . . . . 132

3.7 Cumulative Abnormal Returns (CAR) for Borrower Sample . . . . . 135

3.8 Loan-level Evidence and the Effects of the CPFF program . . . . . . 140

3.9 Loan-level Evidence and the Effects of the Crisis on CPFF Borrowers 143

3.10 Covenant Tightness Imposed by Lenders on Borrowers . . . . . . . . 146

ix



List of Figures

1.1 Outstanding Soon-to-mature Debt to Rollover . . . . . . . . . . . . . 3

1.2 Commercial Paper Rates . . . . . . . . . . . . . . . . . . . . . . . . . 4

1.3 Baseline results in Chen and Chen (2012) . . . . . . . . . . . . . . . . 23

2.1 Corporate Bond Spreads during the 2007 Credit Crisis . . . . . . . . 44

2.2 Fraction of Long-term Debt Mature . . . . . . . . . . . . . . . . . . 45

2.3 Changes in Risk Shifting (Panel A: Cash Ratio) . . . . . . . . . . . . 54

2.4 Changes in Risk Shifting (Panel B: Net Investment) . . . . . . . . . . 55

2.5 Refinancing Risk and Stock Performance . . . . . . . . . . . . . . . . 93

3.1 Amount of Loans Issued Under the Commercial Paper Funding Facility

(CPFF) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 113

x



Chapter 1

A Survey of Rollover Risk, Agency

Conflicts, and Capital Structure

1.1 Introduction

Runs by depositors are considered a historical phenomenon of the 1930s that caused

long-lasting recession and disruptions in the credit market. However, the financial cri-

sis of 2007-2009 exposed issues beyond a traditional bank-run problem: shadow banks

(investment banks, special purpose vehicles, and hedge funds) are highly dependent on

the money market to continually rollover short-term debt. The credit market crunch

led to rollover risk for these firms as the cost of issuing new debt increased sharply.

Moreover, rollover risk has important implications especially for money market funds.

For example, after Lehman Brothers filed for Chapter 11 bankruptcy protection on

September 15, 2008, Reserve Primary Fund broke the buck when its shares fell to

97 cents on September 16, 2008. This caused a run on money funds, as investors

redeemed their holdings and prime institutional funds faced substantial redemptions.
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Within days after September 16, retail funds experienced net inflows of $4 billion,

but a record net capital outflow of $3.4 trillion.

Large declines in outstanding commercial paper prevent companies from rolling

over their short-term debt, which represents an example of rollover risk. This is a

serious problem: if firms (both financial and non-financial) cannot issue new debt to

repay maturing debt, they can default on their obligations and creditors will liquidate

their holdings of assets (asset-backed commercial paper).

The goal of this chapter is to survey the relevant literature on rollover risk and

issues regarding corporate cash management, corporate investment, and hedging poli-

cies. In particular, I closely examine the work by Leland (1998) and He and Xiong

(2011b) on debt capacity, asset substitution, and optimal capital structure. Leland

(1998) provides a simple framework on how asset substitution by equity holders

changes a firm’s value, debt capacity, default threshold, and the optimal leverage.

The mechanism in He and Xiong (2011b) is as follows: when there is a negative mar-

ket liquidity shock, equity holders of a firm face a significant amount of rollover losses.

This intensifies agency conflicts between managers and equity holders, as they both

demand higher compensation. Bolton, Chen, and Wang (2011) focus on corporate

cash flow, dividend payments, and real investment. By adopting the neoclassical q

theory of investment, they demonstrate the implications of marginal source of liq-

uidity on a firm’s financing, hedging, and investment decisions. When the level of

internal cash is low (close to zero), firms experience about 60% of asset sales and liq-

uidation when external financing is too costly. These results on firesale are consistent

with the empirical findings by Almeida, Campello, Larajeira, and Weisbenner (2012),

which indicate that firms with large amounts of debt maturing after the third quarter
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of 2007 cut investment-to-capital ratio by one-third of their pre-crisis levels.

The rollover risk becomes a challenge for the commercial paper issuers when retir-

ing soon-to-mature debt. At the beginning of the crisis of 2007-2009, redemptions by

investors caused substantial decreases in demand for commercial paper, both asset-

backed commercial paper and unsecured commercial paper.

Figure 1.1: Weekly seasonally adjusted commercial paper and asset-backed commercial paper out-
standing from January 1, 2008 to December 31, 2010.

Figure 1.1 illustrates the weekly adjusted commercial paper outstanding, which

dropped by $800 billion from $1,800 billion (representing a 40% reduction). One of

the most important components is that outstanding asset-backed commercial paper

declined by $450 billion from $800 billion (a reduction of more than half). In addition,

the short-term rates for issuing commercial paper spiked to a record level, as shown

in Figure 1.2.
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Figure 1.2: The 7-day financial commercial paper rate and 7-day AA asset-backed commercial paper
rate from January 1, 2008 to December 31, 2010.

In particular, the 7-day AA asset-backed commercial paper reached 6% on Septem-

ber 16, 2008. As a result, the 7-day AA financial commercial paper also jumped,

reflecting a tightening of lending standards by creditors. Kacperczyk and Schnabl

(2010) also studied the collapse of the asset-backed commercial market based on

commercial paper issuance data from the Depository Trust and Clearing Corporation

(DTCC). From August 2007 to August 2008, the value of asset-backed commercial

paper outstanding fell by 33.1%, from $1.18 trillion to $789 billion. In addition, funds

with weak sponsor institutions are more likely to experience runs. This is an inter-

esting example with which to empirically test my model in the context of mortgage

financing and securitization.1

1The term and length of finance is especially important for asset-backed commercial paper, where
short-term maturity plays a crucial role in determining a bank’s liquidity and solvency. If investors
choose not to roll over, financial institutions with large amounts of mortgage-backed securities can
experience difficulty in rolling over when assets are close to maturity. In an extreme case, they are
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The literature on rollover risk, neoclassical q theory of investment, and investment-

cash flow sensitivity has been segregated. The goal of this survey is to explore the

relationships between these issues. First, this chapter is closely related to Leland’s

credit risk models (see Leland (1994), Leland and Toft (1996), and Leland (1998)),

as well as the recent work by He and Xiong (2011b). These models highlight a firm’s

strategic default and risk shifting arising from dynamic agency conflicts between cred-

itors and equity holders, especially during periods when the value of the assets declines

sharply. In particular, a firm’s credit risk is derived endogenously from an explicitly

dynamic contracting problem with moral hazard, where equity holders maximize their

continuation payoff by choosing when to default on the debt. Therefore, the default

threshold has important implications on a firm’s leverage, external/internal financing

policies, and cash management decisions. Recent work by He and Xiong (2011b)

demonstrates the effects of rollover risk arising from the financial crisis of 2007-2009

on the default premium, by calibrating the parameter values to the corporate bond

spreads. In particular, their work shows that a firm’s debt maturity structure can

significantly influence a corporate capital structure: the shortening of debt maturity

is associated with higher default premium and lower debt capacity.

Second, the work by Bolton, Chen, and Wang (2011) sheds light on the impor-

tance of the marginal value of liquidity on a firm’s real activities. They offered a

unified theory to jointly analyze corporate financing decisions, real investment, and

risk management. Their chapter offers insights on the implications of rollover risk

forced to liquidate these assets in order to payout investors who are not willing to rollover. This
can have significantly negative spill-over effects to the housing market as a consequence. With high
credit risk from asset-backed commercial paper issuers and elevated mortgage rates, households can
face substantially higher costs of financing and are more vulnerable to defaults and foreclosures.
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on a firm’s cash inventory, external financing, dividend payments, corporate invest-

ment, and hedging policies. In particular, Bolton, Chen, and Wang (2011) integrate

agency frictions into the neoclassical q theory of investment (the original model is in

Hayashi (1982)). When the credit market condition deteriorates, firms face substan-

tially higher external refinancing costs. As a result, there can be a wedge between

the average q and the marginal q, which deviates from the Modigliani and Miller

framework. This is especially important for firms with high rollover risk (i.e., those

with large amounts of debt near maturity during the crisis), whose marginal costs

of financing can be much greater than one. Therefore, in order to better under-

stand the relationship between marginal q and investment, it is important to study a

firm’s marginal source of financing. As can be seen from the above example, rollover

losses can dramatically reduce a firm’s cash inventory position and the subsequent

debt/equity issuance decisions.

In terms of empirical work on rollover risk, Kacperczyk and Schnabl (2011) used

money market fund data to analyze the implications of a firm owner’s bailout strategy

on its managerial risk taking when the firm is in bankruptcy. Their evidence indicates

that funds with higher portions of equity holdings by sponsor take less risk compared

with those with lower equity holdings. In addition, since there exists a positive

relationship between implicit support and equity holdings, their interpretation is that

implicit guarantees by sponsors can reduce risk taking. Furthermore, a firm’s default

probability and its risk taking activities are both significantly affected by its debt

maturity structure. In particular, market liquidity shocks can intensify the negative

relationship between debt maturity and rollover risk. As studied by He and Xiong

(2011b), though bonds with short maturity are associated with lower liquidity risk
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premia (as investors believe the credit risk is low in normal market times), these bonds

are potentially subject to substantial rollover losses and higher default premium when

there is a reduction in the supply of credit. As a result, short maturity structures

and high frequency of rollover contribute to lower bond price and equity value, which

increases the probability of defaults and agency conflicts between equity holders and

debt holders.

Brunnermeier (2009) offers an influential and insightful overview of the credit

crunch of 2007-2008 by addressing the role of market liquidity risk and funding risk.

This piece of work motivates researchers to explore issues related to liquidity risk for

firms in industries that are vulnerable to rollover risk. It is also important to quan-

tify the magnitude to which rollover risk contributes to higher credit default swap

(CDS) in asset-backed commercial paper markets. Acharya, Schnabl, and Suarez

(2013) empirically examine the risk-taking behavior of asset-backed commercial pa-

per conduits. These structured vehicles often receive guarantees from sponsors, such

as commercial banks, during periods when the market is in distress. Using unique

data from Moody’s Investor Service, they show the effectiveness of different types of

guarantees (with either full or partial guarantee) in hedging against market liquid-

ity shocks. Their empirical results show that securitization concentrates risk within

the shadow banking system instead of transforming market risk to investors, despite

the fact that conduits experience significant losses during times of market distress.

In addition, Covitz, Liang, and Suarez (2013) analyze how sponsorship structure af-

fects investors’ willingness to rollover short-term debt. They show that weak credit

guarantees from sponsors are not able to provide investors with sufficient incentive to

invest in soon-to-mature asset-backed commercial paper. However, in my extension, I
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show that tangible collateral can alleviate rollover risk even in the absence of explicit

guarantees. This chapter has implications for the literature related to the housing

market and bubble, in instances when financial intermediaries play an important role

in the securitization process.2

The market freeze problem in the interbank market is one example of rollover

risk. Acharya and Skeie (2011) use a model to explain the reduced supply of credit

and the heightened levels of inter-bank rates in the inter-bank market. A lending

bank’s precautionary hoarding limits the credit available among banks, which leads

to higher interbank rates for providing liquidity. Instead of analyzing how and why

a market freeze occurs, my model addresses the mechanism through which rollover

risk shapes a firm’s debt value, cash inventory policy, and risk management practices

when facing market liquidity shock.

1.2 Rollover Risk and Asset Substitution

Though the topic on rollover risk has been frequently addressed since the financial

crisis of 2007-2009, the initial literature in this area was related to the issue of debt

maturity structure and credit risk, such as Leland (1994), Leland and Toft (1996), and

Leland (1998). These models consider that the optimal capital structure of a firm and

its bankruptcy is determined endogenously rather than by the imposition of a positive

net worth condition or by a cash flow constraint. In particular, negative shocks to

2The work by Akerlof and Romer (1993) study the insolvency problem of government-insured
loans and a financial institution’s incentive to go bankrupt for profit, behavior that is called “looting”.
They show how looting can take place and apply their model to the financial crises in Chile and the
United States during the 1980s. As a result of the significant structured finance innovations of the
past twenty years, my framework focuses on how these off-balance sheet vehicles contribute to and
amplify the most recent financial crisis.
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firm value can trigger a higher default threshold and greater probability of default

by equity holders. The closed-form solutions allow for an analysis of other types of

debt structures and corporate risk management. In addition, given equity holders’

endogenous default decisions, the equilibrium level of debt value and optimal leverage

are explicitly derived for different parameter values. For example, the optimal capital

structure is contingent on the firm risk, tax rate, bankruptcy costs, and dividend

payout policy.

First, let me start by introducing the setting of Leland (1998) (hereafter Leland98),

which can be used to highlight the important feature of asset substitution by equity

holders. Comparing with previous studies on capture structure with exogenous risk

and payout, the Leland98 model allows the firm to choose the risk profile σ, which

links a firm’s financing decision to possibilities of risk shifting and risk management

considerations. In this framework, a firm simultaneously chooses its risk strategy and

debt structure (such as debt maturity and debt amount to be issued). Furthermore,

since the risk strategy can be contracted either ex ante or ex post, agency costs in

this model are derived as the difference in the maximum value of a firm between the

ex ante and ex post cases.

In this model, the debt value, D(V ), is derived based on the framework of Merton

(1974) where it satisfies a partial differentiation:

1

2
σ2V 2DV V + (r − δ)V DV − (r +m)D + (C +mP ) = 0 (1.1)

where V is the unlevered asset value, P is the initial debt principle, C denotes the

coupon payment on debt, m = 1
M

is the debt retirement rate (M is the average
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maturity of debt), r is the interest rate for a risk-free asset, and σ is the risk (standard

deviation) of the asset return.

One unique feature of this model is that equity holders can choose the risk strategy

to be low risk (σ = σL) or high risk (σ = σH). VS is the “switch point”, such that when

VS ≤ V ≤ VU , the firm chooses the low risk σL and when VB ≤ V < VS, it chooses

the high risk profile. The closed-form solution is consistent with the switching point

VS, the endogenous default boundary VB, the capital structure X = (C,P,m, VU)

(where VU is the optimal restructuring point), for a given set of parameter values.

In general, the second-order partial differential equation for debt value is solved by

using the boundary conditions at maturity, the boundary conditions at default, and

the smooth-passing condition.

The firm’s value v(V ) can be obtained via the following:

v(V ) = V + TB(V )−BC(V )− TC(V ) (1.2)

where TB(V ) is the tax benefit of debt, BC(V ) is the bankruptcy costs associated

with default, and TC(V ) is the costs of debt issuance, which are all functions of the

key variables VB, VS, VU , as well as the parameter values.

Given the firm value v(V ) and the debt value D(V ), the general expression for

equity value for shareholders is:

E(V ) = v(V )−D(V ) (1.3)

In detail, it consists of three cases (EL(V ), EH(V ), and ET (V )), which are

bounded by VU , VS, VT (the tax threshold below which asset value will not receive
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tax benefit), and VB.

Importantly, the equity holders’ endogenous default boundary VB is determined

by the FOC:

h(X, VB, VS) ≡ ∂ET (V, VS)

∂V

∣∣∣∣
V=VB

= 0 (1.4)

The solution h(X, VB, VS) can be expressed as a closed form using the Laplace

transformation technique or quantitatively using Matlab.

Since equity holders have limited liability, Leland98 discuss the agency costs cre-

ated if a firm can not precommit its risk strategy σ at switching point VS. Given

the fact that shareholders are able to contract the risk strategy ex ante, the optimal

capital structure X, default threshold VB, and switching point VS are derived. In

particular, he first analyzes the case when a firm can choose its risk ex ante, which

leads to the following maximization problem:

max
X,VB ,VS

v(V,X, VB, VS)

∣∣∣∣
V=V0

(1.5)

subject to

h(X, VB, VS) = 0 (1.6)

P = D(V0) (1.7)
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Now, if the equity holders are not able to commit ex ante, the maximization

problem becomes:

z(VS, VB, X) =
dEL

dVS

∣∣∣∣
V=VS

=
∂EL

∂VS

∣∣∣∣
V=VS

+
∂EL

∂VB

∣∣∣∣
V=VS

∂VB
∂VS

(1.8)

and

∂VB
∂VS

= −∂h/∂VS
∂h/∂VB

(1.9)

where Equation (1.9) follows from Equation (1.6). Intuitively, the expression

z(VS, VB, X) measures the marginal benefit from changing risk at switching point

VS. In particular, it will not deviate if z(VS, VB, X) = 0. Having examined the

maximization for both ex ante and ex post cases, the agency costs in his model are

measured as the maximal firm value in ex ante minus the maximal value in ex post.

Leland98 also quantitatively study the implications of various parameter values

on the variables of interest, such as firm value v, risk switching point VS, leverage,

agency costs, and yield spreads. Here, it is worthwhile to focus on two examples.

First, how does a dividend payout policy affect a firm’s optimal capital structure?

When the payout rate δ is low, a higher leverage can be supported. Lower payout

to shareholders is associated with higher firm value v, as the tax benefit of issuing

more debt outweighs the default costs associated with higher leverage. In addition,

the yield spreads are lower since a lower payout rate increases the amounts of assets

available within the firm. For equity holders, these assets serve as collateral, which

increases equity value E(V ). Thus, a higher equity value for shareholders reduces the
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probability of asset substitution, which leads to a lower threshold VS for high risk

switching. As a result, a lower payout rate does not create severe agency problems

even when the firm’s leverage is high. Second, Leland98 analyze how the rate of

debt retirement (rollover frequency) m affects a firm’s capital structure and credit

spreads. He demonstrates that when rolling over a small fraction m of debt, firms will

have large amounts of existing debt outstanding, which increases its debt capacity

and leverage. In the case when leverage is positively correlated with agency costs

associated with defaults, equity holders’ incentive to increase risk is higher. A higher

level of switching point VS is also associated with higher yield spreads. Note that

these results can change significantly when there exists panics in the short or long-

term credit market. The work by He and Xiong (2011b) studies the debt capacity

and shareholders’ default decisions when there exists deteriorations in the financial

market.

The recent paper by He and Xiong (2011b) (hereafter HX) uses Leland’s frame-

work to study the effect of rollover risk on the credit risk of firms. In particular, they

examine the implications of financial market liquidity shock on the debt value, firm

value, equity value, liquidity premium, and risk premium for different parameters of

shock intensity ξ and bond maturity m. Similar to the Leland98 model, given share-

holders’ limited liability, rollover losses arising from sudden reductions in the supply

of credit lead to a greater probability of default and a higher bankruptcy threshold

VB. As a result, the default boundary VB plays an important role in determining the

liquidity premium and default premium.

I highlight some of their important methods and findings below. To facilitate their

quantitative analysis, HX adopt a set of baseline parameter values that are consistent
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with the literature on credit risk models. For example, they calibrate their model to

firms with a speculative grade BB rating and an investment grade A rating. Some of

the variables to be calibrated are asset volatility σ, payout rate δ, bankruptcy recovery

rate α, and the transaction cost associated with corporate bond trading. In addition,

the firm’s fundamental value V0, coupon payment C, and aggregate principle amount

P are obtained based on yield spread in TRACE data for BB rated bonds and A

rated bonds, respectively.

In the setting of HX, the intensity of the liquidity shock is ξ, which occurs with a

probability of ξdt. Upon arrival of the shock, bond investors sell their bond holdings

in the secondary market by losing a fraction k of their values. Under this set up, HX

show that increases in ξ are associated with a greater magnitude of rollover losses

d(Vt,m;VB) − p. As a result, equity holders’ incentive for default is higher, which

indicates a positive relationship between shock intensity ξ and bankruptcy boundary

VB. Furthermore, when decomposing the credit spread into the liquidity premium

and the default premium, both of the premiums increase with the shock intensity ξ.

First, I compare the results of Leland98 with HX regarding the effect of payout rate

on default probability. In the Leland98 model, a decrease in the payout rate increases

a firm’s leverage and value, which serves to reduce agency conflicts and leads to a

lower default threshold. However, in the recent model by HX, if the rollover losses

d(Vt,m) are substantial large, the increment in equity value caused by a higher level

of firm value is not sufficient to compensate the shareholders. In the equity value

equation of HX,

rE = (r − δ)VtEv +
1

2
σ2V 2

t EV V + δVt − (1− π)C + d(Vt,m)− p (1.10)
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where the first two terms, (r − δ)VtEv + 1
2
σ2V 2

t EV V , on the LHS capture the

changes in the equity value due to asset value fluctuations; the third term δVt indicates

the cash flow generated at a unit of time interval; and the fifth and sixth terms

d(Vt,m)−p capture the rollover losses. If the sum of δVt+d(Vt,m)−p is significantly

negative, a low rate of payout can intensify the agency conflict between creditors

and shareholders. As a result, shareholders have greater incentive for risk shifting if

rollover losses reduce equity value sharply. In the case when equity value becomes

zero, the firm becomes defaults and shareholders will not bailout the maturing debt

holders. One important reason that contributes to the differences in results on default

boundary VB between Leland98 and HX is as follows: in the latter model, the equity

value is jointly determined by the firm’s fundamental asset value and the magnitude of

rollover losses. Therefore, deteriorations in the debt market liquidity can significantly

affect the probability of default for a firm, as well as different components of credit

spreads (i.e., liquidity premium and default premium).

Second, debt maturity structure has different implications in the Leland98 model

and HX framework. In the Leland98 model, when rolling over a large fraction of

m of debt, the default threshold is lower as equity holders have less incentive to

increase risk (see explanation above for the case with small retirement rate). The

intuition behind this result is that leverage is positively correlated with agency costs,

as the outstanding debt is low with high rollover rates. However, in HX, short-term

debt amplifies the effect of market liquidity shock on the agency between debt and

equity holders due to rollover losses. In particular, their framework highlights the

important role of short-term debt in contributing to significant amounts of rollover

losses. As a result, the shortening of the debt maturity of bonds makes it difficult
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for shareholders to absorb losses and increases the probability of default (with a

higher default threshold). Thus, these models deliver different results in terms of

debt maturity: Leland98 analyze the issue through the channel of leverage and agency

costs without rollover losses, while HX address the question from both the firm and

the market liquidity condition perspectives. Furthermore, the model of HX generates

a lower level of leverage compared with the result from Leland98. Given the existence

of an illiquidity problem in the secondary bond market, firms have incentive to issue

less debt and reduce leverage when facing substantial rollover losses. This reduced

leverage is closer to the level observed in data on leverage than that can be predicted

by traditional credit risk models.

1.3 The q Theory of Investment

In the previous section, I examined the interactions between rollover risk and credit

risk, as well as the agency conflicts between debt holders and equity holders. For

example, equity holders choose to default at a high threshold, which is associated

with greater credit risk. Given the higher probability of default, the debt value is

lower when the endogenous boundary VB is high. In the extreme case, a firm’s debt

capacity can be sufficient low that it is excluded from external financing using debt or

equity. Therefore, debt maturity structure amplifies the financial market distortions

and is associated with severe financial constraint. In this section, the focus is on

the implications of financial constraint on a firm’s optimal financial and investment

decisions.

I examine Bolton, Chen, and Wang (2011)’s model (hereafter BCW), which stud-

ies the dynamic corporate financing decisions, real investment, and risk management

16



strategies. Their chapter offers insights to understand the implications of rollover risk

(with costly refinancing) on a firm’s cash inventory, external financing, dividend pay-

ments, corporate investment, and hedging policies. The work by Demarzo, Fishman,

He, and Wang (2012) (hereafter DFHW) extends the dynamic investment model by

adding the agency problem associated with managerial shirking. One unique feature

of the later model is that the financial constraint is endogenously derived based on the

incentive compatibility contract. In particular, the optimal contract offered to agents

that involves possible termination and optimal compensation is history dependent. I

focus on the benchmark model by Bolton, Chen, and Wang (2011) below.

1.3.1 Corporate Financing, Investment, and Risk Manage-

ment

Bolton, Chen, and Wang (2011) adopt Hayashi (1982)’s neoclassical investment frame-

work by integrating the endogenous marginal value of liquidity into the neoclassical

q theory of investment. One unique feature of the BCW model is that it examines a

spectrum of corporate financial instruments: cash, equity, line of credit, and deriva-

tives. Essentially these four elements together determine a firm’s cash management

strategy. Importantly, it highlights the role of the marginal value of cash for finan-

cially constrained firms, which is dependent on growth opportunities, cash holding,

leverage, external financing costs, and possibilities of hedging. Therefore, in the BCW

model, investment decisions are not only shaped by the investment opportunities but

also by the degree of financial constraint. This is significantly different from the clas-

sical work by Modigliani and Miller, where the optimal level of investment is obtained

by equating the marginal cost of investing with marginal q. In particular, given the
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existence of financial constraint, the relationship between marginal q and investment

is no longer monotone: when a firm has a sufficient amount of internal cash, both

marginal q and investment increase with cash stock; when a firm faces high costs of

external financing (from issuance of either debt or equity), there exists a negative

relationship between marginal q and investment.

For simplicity, I highlight some of the key equations and results in BCW. The

firm’s aggregate cash inventory W evolves according to the following:

dWt = dYt + (r − λ)Wtdt− dHt − dUt (1.11)

where dYt is the cash flow arising from operations, (r − λ)Wtdt is the interest

incurred, dHt is the amount of external financing, and dUt is the dividend payout to

investors. It will be shown later that the financing and payout policy is endogenously

determined by a double-barrier policy based on the firm’s cash-capital ratio.

In the single state problem (where w = W
K

), the dynamics of cash-capital ratio in

the internal financing region are characterized as:

dwt = (r − λ)wtdt− (i(wt) + g(i(wt)))dt+ (µdt+ σdZt)− wt(i(wt)− δ)dt (1.12)

where the first term on the RHS is the interest income net of holding costs, the

second term captures the cost of investment, the third term refers to the expected

income, and the fourth term is the changes in capital stock on cash-capital ratio.

The firm’s value-capital ratio p(w) can be expressed as:
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rp(w) = (i(w)− δ)(p(w)− wp′(w)) + ((r − λ)w + µ− i(w)− g(i(w)))p′(w) +

+
σ2

2
p′′(w) (1.13)

where the first term on the RHS is the marginal effect of investment on firm

value, the second term represents the effect of savings on firm value, and the last

term indicates the volatility of cash flow on firm value.

The optimal level of investment-capital ratio i(w) can be derived by taking the

first-order condition of Equation (1.13), where

i(w) =
1

θ
(
p(w)

p(w)
− w − 1) (1.14)

Combining the Equation (1.13) and Equation (1.14), the solutions p(w) and i(w)

for the second-order differential equation can be used to derive the dynamics of cash-

capital ratio dwt.

One unique feature of this model is that there exists an endogenous double-barrier

policy that characterizes the firm’s external financing (when w < w) and payout deci-

sions (when w > w̄). BCW conduct separate quantitative analysis for the cases with

liquidation and cases with external financing. The liquidation case happens when the

expected productivity is low and the cost of financing is too high. In this region, firms

have incentive to hoard cash to reduce the likelihood of asset firesale when w drops to

zero. The concavity of p(w) indicates that managers are risk averse and demand risk

management via cash reserves to mitigate the firm’s exposure to idiosyncratic risk.
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The numerical results on the investment-capital ratio i(w) show that the gap between

optimal investment and first-best level is significant for financially constrained firms.

In the case when w approaches zero, the underinvestment (asset sales) represents

about 60% of the capital stock. This framework contributes to understandings of

why firms experienced sharp reductions in investment spending: a big portion of that

is due to firm-level financial constraint and risk management practices. It is inter-

esting to link the problem of debt rollover risk (mentioned previously) to this unified

model on cash, investment, financing, and payout.

The refinancing case exists when the issuance of equity is possible, when the ex-

pected productivity is high, and the cost of external financing is low. In this region,

the firm’s value is higher than in situation with liquidation at the refinancing bound-

ary w. Firms are more willing to pay dividend with equity financing, as the payout

boundary w̄ is to the left of the liquation payout threshold. Intuitively, the availabil-

ity of external financing relaxes a firm’s financial constraint, which can mitigate the

agency conflict between debt holders and equity holders. In addition, the marginal

value of cash is substantially high when cash-capital ratio w is low, with fixed costs of

equity issuance. The underinvestment problem in the refinancing case is less severe

(asset sales of 20%) compared to in the liquidation case (asset sales of 60%).

In general, this unified framework offers insights to study a firm’s cash holding,

leverage, external financing, risk management, and investment together. In the BCW

model, the higher equity issuance cost increases the marginal value of cash, which in-

tensifies the agency conflict and is associated with less of an underinvestment problem.

From the empirical evidence shown by Almeida, Campello, Larajeira, and Weisben-

ner (2012), it is important to explore why firms had experienced a 41% decrease
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in cash holdings and a 12% cut in investment spending since the third quarter of

2008. The key question is: how much do agency problems account for the significant

cut in investment spending, besides the direct channel of costly refinancing through

rolling over debt obligations? Campello, Giambona, and Graham (2012) demonstrate

that credit lines eased the impact of the financial crisis on corporate spending with

fewer cuts in investment spending. The incorporating changes in the supply of credit

and analyzing its implications on corporate cash management, investment, and risk

management practice in an agency framework would be fruitful research direction.

1.4 Investment-Cash Flow Sensitivity

After reviewing some of the research on debt capacity (financial constraint), cash man-

agement, and investment policies, it is important to bring them together by examining

how a firm’s investment fluctuates with its internal funds. The literature that studies

investment-cash flow sensitivity was initiated by the prominent work of Fazzari, Hub-

bard, and Petersen (1988). Investment-cash flow sensitivity is derived by regressing

investment on cash flow and controlling for investment opportunities (Tobin’s Q). In

Fazzari, Hubbard, and Petersen (1988), financially constrained firms are referred to

as those facing costly external financing and having a preference for hoarding internal

cash by postponing dividend payment. Their results suggest that investment-cash

flow sensitivity is substantially higher for financially constrained firms than for “least

constrained” (firms that pay high dividends). Kaplan and Zingales (1997) argue that

the investment-cash flow sensitivity in Fazzari, Hubbard, and Petersen (1988) is too

high. Instead, Kaplan and Zingales (1997) use a different approach to classify a firm’s

financial constraint based on qualitative information from 10-K reports. They find
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that less financially constrained firms exhibit greater investment-cash flow sensitiv-

ities when compared to financially constrained firms. Therefore, a firm’s financial

constraint plays an important role in determining its cash flow sensitivity. Recently,

the findings in both Fazzari, Hubbard, and Petersen (1988) and Kaplan and Zingales

(1997) have been re-examined and tested by using recent data to measure financial

constraints, especially during the crisis of 2007-2009. This is because financial market

deterioration can significantly affect the financial constraint of firms. The relevant

question for future research is: how do supply-side shocks change the investment-

cash flow sensitivities of firms? The previous discussions on rollover risk, capital

structure, and investment decisions serve as a useful guide for the analysis of cash

flow sensitivity.

Below, I review some of the recent research on investment sensitivity. Chen and

Chen (2012) analyze the phenomenon that investment-cash flow sensitivity declined

and disappeared during the 2007-2009 credit crisis. It has been the belief that firms

faced significant high borrowing costs as a result of the sharp reduction in the sup-

ply during the same period. Given the evidence on underinvestment by Almeida,

Campello, Larajeira, and Weisbenner (2012) and Campello, Giambona, and Gra-

ham (2012), financially constrained firms with low level of internal cash stock cut

investment spending significantly, which indicates that investment-cash flow sensitiv-

ity should be large. Yet, the recent evidence indicates a zero investment-cash flow

sensitivity in the crisis period. This departs from the strong positive relationship

shown by Fazzari, Hubbard, and Petersen (1988) for the period of 1970 to 1984. In

this context, Chen and Chen (2012) offer possible explanations for the low investment

sensitivity in the context of the crisis period.
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First, Chen and Chen (2012) estimate the investment-cash flow sensitivity by the

following regression:

Iit
Kit−1

= αi + αt + β1 × qit−1 + β2 ×
CFit
Kit−1

+ εit (1.15)

where Iit
Kit−1

is the firm’s investment per capital ratio; qit−1 is the Tobin’s q, as

an approximate for marginal q to capture investment opportunities; CFit

Kit−1
is the cash

flow per capital. Therefore, β2 is the investment-cash flow sensitivity. The baseline

regression results are shown in Figure 1.3 below for different subperiods.

Figure 1.3: Baseline results in Chen and Chen (2012)

The shaded area represents the 95% confidence interval. The investment-cash flow

sensitivity has been declining from late 1960s until 2006. For example, the estimate

of β2 in the period 2002 to 2006 is only 0.02, and is not statistically significant. The
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results are similar for the nondurable goods, durable goods, and high-tech industries.

In addition, the estimates are robust for alternative cross-sectional regression by year

after demeaning firm fixed effects.

To examine the implications market shock on investment-cash flow sensitivity,

Equation (1.15) provides estimates for the financial crisis period. Similar to the

results in the baseline model, the coefficient on CFit

Kit−1
is not statistically different

from zero for all the quarters between 2005 and 2009. Recent papers by Almeida,

Campello, Larajeira, and Weisbenner (2012) and Campello, Giambona, and Graham

(2012) have shown that there exists a positive relationship between financial market

shock (rollover risk and cash constraint due to the credit crunch) and underinvestment

problems. Moreover, it is also believed that reductions in the supply of credit lead to

greater financial constraints for firms. Therefore, the reconciliation of the extremely

low investment-cash flow sensitivity and financial constraint remains a challenge for

future research.

To seek alternative explanations for the disappearance of investment-cash flow

sensitivity, Chen and Chen (2012) address whether R&D has become an important

form of investment: the R&D-cash flow sensitivities are both economically and statis-

tically insignificant for each quarter during the period 2007 to 2009. Another reason

that can potentially explain the puzzle is the increasing importance of cash reserves

as a source of financing and decreasing usage of cash flow. It is possible that firms

hoard cash to mitigate the adverse market liquidity shock and prevent systemic asset

liquidations. In particular, Chen and Chen (2012) estimate the following:

Iit
Kit−1

= αi + αt + β1 × qit−1 + β2 ×
Cashit
Kit−1

+ β3 ×
CFit
Kit−1

+ εit (1.16)
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where Cashit
Kit−1

includes a firm’s cash and short-term investments. The coefficient

on Cashit
Kit−1

declines from 0.11 in the periods of 1967-1971 to 0.02 in the periods of

2002-2006. Thus, it is unlikely that financially constrained firms use cash reserves

to finance their investments. In addition, they still find similar insignificant results

on the investment-cash flow sensitivity, which declines from 0.34 in the periods of

1967-1971 to 0.01 in the periods of 2002-2006. Therefore, it is important that future

research examines the possible reasons that explain the decline of investment-cash flow

sensitivity. In particular, the changes in debt maturity structure is a fruitful area to

explore, as it potentially contains information about investment opportunities.

1.4.1 Cash Flow Sensitivity of Cash

If the investment-cash flow sensitivity is not a good measure of financial constraint,

are there any other alternative measures that can predict a firm’s financial constraint?

Almeida, Campello, and Weisbach (2004) use a firm’s demand for liquidity to develop

a new measure of financial constraint and to examine how this measure affects corpo-

rate policies. The rationale is that financially constrained firms will have incentive to

save, which is associated with high cash flow sensitivity of cash. Instead of examining

the relationship between investment and cash reserve after controlling for cash flow

per capital (see Chen and Chen (2012)), it can be useful to analyze the dynamics of

firms’ cash management practices. Therefore, the cash flow sensitivity of cash pro-

vides richer information on cash budgeting, external financing, and risk management

decisions.

It is important to examine the changes in investment spending due to corporate

demand for liquidity, which has implications on a firm’s incentive to save. To do so,
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they use a simple framework to model a firm’s dynamic decisions on cash management,

financing, hedging, and dividend payouts. One of the key implications from the model

in Almeida, Campello, and Weisbach (2004) is as follows:

Proposition:

(i) For financially constrained firms, cash flow sensitivity of cash is positive, which

is determined by the underlying borrowing capacity.

(ii) For financially unconstrained firms, cash flow sensitivity of cash is indetermi-

nate, and firms have less incentive for risk management.

In addition, Almeida, Campello, and Weisbach (2004) test the predictions of the

model by using the sample of manufacturing firms. In particular, they estimate the

equation:

∆CashHoldingsi,t = α0 + α1CashF lowi,t + α3 × Sizei,t + εit (1.17)

where CashF low is the ratio of earnings before extraordinary items and depreci-

ation to total assets, and CashHoldings is the ratio of cash holdings and marketable

securities to total assets. The estimate on α1 is the cash flow sensitivity of cash,

which represents how a firm changes its cash holdings for a given shock on cash

flows. For constrained firms, the coefficient should be economically large and positive

to reflect the preference for cash hoarding. To compare the heterogenous effect of

financial constraint on the cash flow sensitivity of cash, they classify the degree of fi-

nancial constraint by using the following 5 different measures based on: payout ratio,
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firm size, bond ratings, commercial paper ratings, and the Kaplan-Zingales index.

The regression results indicate that only financially constrained firms experience a

high cash flow sensitivity of cash comparing with those unconstrained ones, for the

five different measurement of the constraint criteria (except when using the Kaplan-

Zingales index). These results are robust with alternative measures of Q, when using

instruments for Q, and when controlling for lagged cash to assets.

To better support the model of dynamic liquidity management, Almeida, Campello,

and Weisbach (2004) analyze the effect of macroeconomic shocks on the cash flow sen-

sitivity of cash between financially constrained and financially unconstrained firms.

This can help to address the possible measurement errors in Q and the omission of

unobserved firm characteristics. This natural experiment offers insights on how firms

adjust their cash holdings with respect to market liquidity shocks. In particular, this

approach is useful for analyzing the changes of the cash flow sensitivity of cash and the

investment-cash flow sensitivity during the crisis of 2007 to 2009. They conduct the

estimation by using a two-step procedure: first, the baseline regression in Equation

(1.17) is estimated for each of the financially constrained and unconstrained firms,

and the coefficient on α1 forms the vector ψt; second, the vector ψt is regressed on

the aggregate macroeconomic activity, which yields the estimate of φ:

ψt = η + φ∆Activityt + ρTrendt + ut (1.18)

A negative and statistically significant φ indicates that financially constrained

firms experience a higher propensity to save compared with unconstrained firms. Since

market distortions contribute to greater incentive for cash management policies, it
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will be interesting to examine the channels through which the shock affects financing

decisions over time. One potential channel is the rollover risk, which reduces a firm’s

ability to generate cash flow and increases the cost of refinancing.

1.5 Motivation for Empirical Chapters

A firm’s ability to refinance during times of market distress is a key determinant of

its financial and investment policies, especially when it has large amounts of soon-to-

mature debt. This is because a firm’s cash inventory is significantly reduced due to

costly external refinancing activities when the market supply of credit drops suddenly.

Therefore, the marginal value of liquidity plays an important role in determining

corporate capital structure, investment decisions, and dividend payments.

This chapter surveyed the literature on rollover risk and asset substitution by

Leland (1998) and He and Xiong (2011b). The intuition for risk shifting in He and

Xiong (2011b) is as follows: when rolling over maturing debt as credit market condi-

tions deteriorate, equity holders suffer substantial rollover losses and therefore have

incentives to default early (at a higher default threshold). Consequently, rollover

risk and debt maturity structure cause agency conflicts between managers and equity

holders. In this chapter, I also examine the implications of rollover risk on a firm’s

underinvestment decisions: both managerial shirking and equity holders’ risk shifting

contribute to sharp reductions in investment-capital ratio and lower firm value, than

in the optimal case without agency conflicts.

Second, this chapter highlights how a neoclassical investment model can be used

to analyze the effects of short-term debt maturity on equity holder’s risk-shifting

behavior. Rollover risk reduces a firm’s internal cash stock, which can have important
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implications on cash inventory, external financing, dividend payments, and corporate

investment. From the channel of rollover risk, the first chapter of my empirical

study demonstrates how corporate real investment decisions changed when rolling

over significantly large amounts debt near maturity at the peak of the financial crisis.

My quantitative results indicate that shareholders have incentives to risk shift:

firms whose long-term debt was maturing at the peak of the crisis in 2008 experi-

enced close to 2% increase in risky investment compared to similar firms whose debt

became mature prior to 2008. The risky investment is associated with lower value for

the firm and significant negative abnormal returns against market returns. This is es-

pecially true for financially distressed firms, which experience switching from internal

to external financing (by increasing the net debt issuance) during the rollover process.

Through the channel of rollover risk, financially constrained firms are severely affected

by the credit market deterioration. However, financially healthy firms rely on using

internal cash to retire maturing debt. Shareholders of these unconstrained firms have

less incentive for risk shifting, as the interests between managers and shareholders

are more aligned. Moreover, in my second chapter, I empirically examine how finan-

cial market frictions and debt maturity structure jointly affect corporate decisions,

especially from an agency perspective with risk shifting.

In summary, rollover risk is a particular channel that determines a firm’s financial

constraint during the credit crunch of 2007-2009. This issue reflects the changes in

the supply of credit on corporate cash flow, which generates important implications

on the dynamic cash management, financing, dividend payout, and risk management.

My second chapter provides a detailed quantitative analysis on how market shock

and debt maturity generate equity holders’ risk shifting behavior.
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The role of liquidity for the dynamics of corporate performance sheds light on my

third chapter, which is focused on the effectiveness of the Federal Reserve’s Commer-

cial Paper Funding Facility. In particular, do government short-term guarantees help

to reduce the rollover risk faced by financially institutions and mitigate the impact

of market distortions? My results indicate that (recipient) banks with access to the

Commercial Paper Funding Facility earned significantly higher abnormal returns than

those without this access from October 27, 2008 to February 1, 2010.
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Chapter 2

Refinancing Risk, Managerial Risk Shifting, and

Debt Covenants: An Empirical Analysis

2.1 Introduction

How do shareholders of a firm react to a reduction in the supply of credit? Does

financial contracting and market credit condition have real implications on individual

firms? Numerous research has explored the relationship between capital structure

and investment decisions, especially when credit market condition deteriorates. For

example, Ivashina and Scharfstein (2010) show that new loans to large borrowers fell

by 47% during the peak period of the financial crisis (the fourth quarter of 2008)

relative to the prior quarter. As a result, new lending for real investment (such as

working capital and capital expenditures) fell by only 14% in the last quarter of

2008, and new lending for restructuring (LBOs, M&As, share repurchases) fell by

60% relative to the prior quarter. Although some of this decline could potentially

reflected a drop in demand as firms scaled back expansion plans, a drop in the supply

of credit has important implications.
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This chapter outlines a broad set of issues related to firms’ refinancing risk,1 risk-

shifting behavior, and the usage of debt covenants by creditors. I empirically examine

the risk-shifting behavior arising from the refinancing risk, where firms had large

fractions of their long-term debt maturing during the peak periods of the crisis in 2008.

When refinancing risk is high, I show that long-term debt maturity structure can

significantly intensify the agency conflicts between creditors and shareholders due to

rollover losses. In particular, there exists positive relationship between shareholders’

over-investment decisions and the refinancing risk arising from a shock to the external

financing, especially for financially distressed firms.

When the credit condition deteriorates, shareholders’ risk-shifting incentives play

an important role in the investment-refinancing relationship. Since the shareholders

bear the losses from refinancing (rollover), their net worth can decrease substantially

as the borrowing costs increase. As a result, shareholders have incentive in extracting

short-term benefits at the cost of the creditors, by spending large amount of cash

holdings on acquisitions and paying more dividends to themselves. However, firms

should not experience shareholder risk-shifting behavior if their long-term debt was

scheduled to mature prior to the crisis. In absence of risk shifting, Almeida, Campello,

Larajeira, and Weisbenner (2012) confirm that investment spending is expected to

decline with the reduction in the supply of credit. In particular, firms with long-term

debt maturing right after the third quarter of 2007 cut investment by 2.5% (one-

third of the pre-crisis level) more than similar firms with debt scheduled to mature

1The refinancing process is defined as firms issuing new debt to replace the maturing debt.
Throughout this chapter, I use terms “refinance” and “rollover” interchangeable. However, there
are differences between these two terms: “refinance” indicates that a firm can use multiple sources
of capital to retire maturing debt, such as lines of credit, cash holdings, inventories, etc.; “rollover”
indicates that a firm issues new debt with the same principle amount and maturity to replace the
maturing debt. Therefore, rollover is a more narrow concept than refinance.
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after 2008. This evidence suggests that both the financial market condition and the

variation of long-term debt maturity play an important role on corporate outcomes.2

To better understand the implication of refinancing risk on corporate financing and

investment policies, we need to examine the agency conflicts between creditors and

shareholders when the financial market condition becomes severe. It is important to

pin down the channel through which financial contracting (debt maturity structure)

affects firms’ real activates following a reduction in the supply of credit. I explore

the ex-ante variation in long-term debt maturity by adopting the novel approach

developed by Almeida, Campello, Larajeira, and Weisbenner (2012). This allows

for the clear identification the causal relationship between heterogeneity of financial

contracting on corporate activities.

The analysis indicates that shareholders choose risky projects to increase their

own welfare at the expense of the overall firm performance. This is especially true

when equity holders can not pre-commit to undertake less risky investment.

In this chapter, I formally investigate the agency conflicts between creditors and

shareholders by testing two hypotheses. The first hypothesis states that firms with

high refinancing risk experience significant shareholders’ risk-shifting behavior as-

sociated with: higher investment intensity, lower cash ratio and higher shareholder

dividend payout. I find empirical support to demonstrate that refinancing risk, as

an additional channel arising from market liquidity shock, can generate risk-shifting

behavior. In addition, the results are strongest for firms with financial distress and

high probability of bankruptcy. Based on the evidence of risk shifting associated with

2Different from the work by Almeida, Campello, Larajeira, and Weisbenner (2012), I examine the
implications of debt maturity structure on alignment of interests between creditors and shareholders.
When firms experienced sharp increases in the cost of refinancing after Lehman’s bankruptcy, there
is substantial rollover losses for those with large fractions of debt near maturity. As a result,
shareholders have incentive to risk shift and maximize their equity value given limited liability.
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over investment, I then test my second hypothesis, which states that: debt covenants

imposed by creditors can alleviate shareholders’ risk-shifting behavior and restore

efficiency by increasing firm value.

My findings and contributions are as follows. First, my analysis highlights that

both a firm’s long-term debt maturity structure and the debt market liquidity, are

important factors in intensifying the agency conflicts between creditors and share-

holders. In particular, I point out a specific channel through which debt maturity

structure can affect the credit risk. The study of long-term debt maturity structure

and refinancing risk demonstrate important implications for corporate financial pol-

icy. As shown in Almeida, Campello, Larajeira, and Weisbenner (2012), firms with

similar debt-to-asset ratios may respond differently to a credit supply shock. In my

sample, the firms with high refinancing risk may not have significantly high leverage.3

Instead, the maturity composition of the debt is crucial, as firms with a large fraction

of long-term debt near maturity are especially affected by the market liquidity condi-

tion. When the credit condition deteriorated, financially distressed firms utilized the

least costly source of funds (internal cash) to rollover large profile of debt matured

in 2008. However, as the liquidity sources of capital (e.g., cash holdings) dries up,

these firms switch to more costly external financing, according to the pecking order

theory. In this context, the reduction in the supply of credit has a significant impact

on firms that are highly dependent on external funds to rollover debt near maturity.

Second, my investigation reveals that the market liquidity shock causes substantial

rollover losses that are borne by shareholders as a consequence. The sharp increases

in the 7-day commercial paper spreads make high refinancing risk groups having

3For example, a firm can have low level of leverage, however there are large amounts of debt
become mature in one year. In this case, this firm is also considered high refinancing risk, when it
has to rollover the debt at the beginning of the financial crisis in 2008.
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difficulty in re-issuing new debt at the peak of the crisis in 2008. External finan-

cial frictions generate conflicts of interest between shareholders and debt holders, as

shareholders are taking more risky projects to maximize their own short-run benefits.

As a result, the risk-shifting behavior transfers wealth from creditors to shareholders,

which leads to higher probability of default.

Third, the effect of shareholders’ risk-shifting behavior is reflected in firms’ exces-

sive investment spending, cash acquisition and dividend payments. This is because, as

the agency conflict becomes more severe, shareholders demand higher payouts to com-

pensate for bearing the rollover losses. In particular, I study how risk-shifting behavior

changes as a result of the debt maturity structure heterogeneity, when re-issuing new

debt at the peak of the crisis. My results indicate that the market liquidity shock

of 2008 had real implications on corporate investment policy and growth potential.

For example, firms with high refinancing risk experienced an increase in investment

of close to 2% during the rollover process. I then estimate the costs associated with

risk shifting as a result of over-investment: firms suffered a 3.38% decrease in their

market-to-book ratios when rolling over large amounts of maturing debt during 2008

compared to the firms that rolled over one year prior.

Furthermore, I examine the effectiveness of debt covenants in mitigating agency

conflicts and aligning the interests between creditors and shareholders. That is, credi-

tors can use debt covenants as a corporate governance tool to reduce the risk-shifting

behavior. Debt covenants can allow debt holders to closely monitor unobservable

managerial actions, especially for the financially distressed borrowers. When the

agency conflict is severe, debt covenants based on accounting information can serve as

an accurate predictor of credit risk. Therefore, I expect to observe creditors increasing
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their monitoring intensity by frequently imposing and adjusting the covenant bound-

ary, according to the literature on debt covenants. My results support this conjecture

and show that debt covenants (debt issuance sweep and equity issuance sweep) can

serve as a corporate governance tool and reduce risk-shifting behavior. In particular,

the investment intensity is reduced by 7.3% and the net debt issuance is decreased by

3.9% with the inclusion of the debt issuance sweep. Moreover, as the over-investment

problem gets resolved, the firm’s value and performance increase substantially.

Overall, I contribute to the literature of corporate finance by studying how debt

maturity structure and financial market frictions can intensify agency conflicts be-

tween creditors and shareholders.4

2.2 Literature

This chapter contributes to the literature by exploring the issues of refinancing risk

arising from market liquidity shock, the managerial risk-shifting behavior and the

effectiveness of debt covenants.

Debt maturity structure offers a unique channel to analyze a firm’s financial poli-

cies than the traditional structural credit risk models, such as Merton (1974), Leland

(1994), and Leland and Toft (1996). In their works, changes on the asset value are the

key variable that determine the distance to default. These models provide useful tools

to study the linkage between firm value, leverage, and probability of bankruptcy. In

my analysis, the maturity composition of debt is an important factor that determines

shareholders’ response to credit condition deterioration during the rollover process.

4Khanna and Poulsen (1995) consider empirically whether financial distress is a result of self-
serving managerial decisions. Their results suggest that the potential conflict between managers and
shareholders is not a major contributor to the financial distress of firms.
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Importantly, debt maturity composition offers a unique angle to explore how firms’

real activities change with respect to macroeconomic events. Therefore, I explore

the negative impact of rollover losses on the shareholders’ risk-shifting behavior. In

addition, debt maturity structure offers a unique perspective to study credit risk than

tradition credit risk models.

He and Xiong (2011b) consider a new version of the structural model by includ-

ing the maturity choice of debt, “maturity risk”. In their model, firms with short

debt maturity or more short-term debt face significant rollover losses as the costs of

issuing new debt become substantial. For these firms, financial market frictions can

contribute to higher default thresholds and probability of bankruptcy. In my frame-

work, shareholders of firms with large amounts of long-term debt to rollover can face

substantial losses. This is because, given panics in the short-term credit markets, it

becomes difficult for these high refinancing risk firms to re-issue long-term debt and

retire maturing debt at the peak of the crisis. Instead, these firms can potentially

re-issue new short-term debt to finance the maturing long-term debt, as investors are

only willing to borrower in an extreme short period of time.

Furthermore, the long-term debt maturity structure indirectly affects the financial

and investment policy if firms are constrained by their ability to re-issue long-term

debt. For example, these firms either tap their least costly source of financing by

drawing down cash holdings, or substitute from issuing long-term debt to short-term

debt. As a result, the changes on methods of financing have real implications on the

agency conflicts within a firm. Therefore, the debt maturity structure, especially the

fraction of long-term debt near maturity, offers an important perspective to analyze

the credit risk of firms. Acharya, Douglas, and Yorulmazer (2011) document that
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short-term debt contributes to diminishing debt capacity when asset owners use risky

asset as collateral. In particular, when rolling over debt at high frequency, the value

of debt capacity at the initial period can be extremely low. In addition, He and Xiong

(2011a) examine rollover risks originating from coordination problem among creditors,

especially when firms are restricted from raising additional equity. In their model,

rollover risk is a problem similar to the “bank run” phenomenon. Departing from

the possible risk-shifting activities of creditors, I focus on the investment distortion

caused by shareholders when firms face high refinancing risk. To account for the

absence of rollover risk in most theoretical models, Hu (2011) empirically tests the

effect of rollover risk in exacerbating firms’ credit default spreads. She finds that

firm-specific rollover risk, coupled with deteriorating market-wide credit conditions,

leads to an increase in a firm’s credit spreads.

Risk-shifting problem is one of the key questions examined in this chapter. Jensen

and Meckling (1976) first introduced the risk-shifting problem as one type of the

conflicts of interest between creditors and shareholders. Barnea, Haugen, and Sen-

bet (1980) study the relationship between debt maturity and risk shifting. They

demonstrate how debt maturity structures and call provisions can be rationalized as

a means of resolving the agency problems associated with informational asymmetry.

They show that short-term debt can be used to alleviate the agency conflicts in an

environment with interest rate uncertainty, as such an environment is less sensitive

to changes in asset volatility.5

5Barnea, Haugen, and Senbet (1980)’s framework on the effectiveness of short-term debt and call
provisions on corporate bonds are relevant to the situation with interest rate uncertainty. This is
because stockholders are able to reap the added value of the bond caused by a decrease in interest
rates. However, in my analysis, both short-term and long-term debt rollover can generate significant
losses to shareholders. Also, the key elements are the fraction of debt near maturity and the financial
market condition, which jointly determine the shareholders’ risk-shifting behavior.
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My analysis of risk shifting is closely related to the work by Eisdorfer (2008),

who examines the relationship between risk-shifting behavior and expected market

volatility. He shows that high expected market volatility leads to significantly higher

investment intensity for financially distressed firms. In addition, he demonstrates

that there exists significant costs of risk shifting: the value of debt is reduced by 6.4%

for financially distressed firms.6 Ericsson (2000) uses a dynamic framework to show

the significance of the costs associated with risk shifting. In particular, it cuts a firm’s

leverage by close to 20%. All of these results reveal that agency conflicts between

creditors and shareholders create negative value to firms.

Regarding the linkage between debt maturity choice and firm growth potentials,

Barclay and Smith (1995) demonstrate that firms with more growth options (prox-

ied by the market-to-book ratio) have significantly less long-term debt outstanding.7

Smith (1986) shows that regulations can help to reduce the firm’s discretion over

corporate investment policy, which serves to control the under-investment problem.

However, this chapter explores the risk-shifting problem that is associated with over-

investment, which generates inefficiency when the cash holdings are low.

This chapter complements several studies of the factors that can mitigate the

risk-shifting problem. The prominent work by Jensen (1986) discusses the benefits

of debt in reducing agency costs of free cash flows. He highlights the “control hy-

pothesis” for debt creation, which motivates managers and their organizations to

6Using refinancing risk as the source that generates risk-shifting behavior, I show that firms
experience substantial increase in their investment intensity. Consistent with Eisdorfer (2008), I
find that refinancing risk contributes to about 3.38% reduction in firms’ growth opportunism.

7I also find that there is a positive relationship between the growth opportunities and less fraction
of long-term debt maturing more than three years. However, firms with high refinancing risk (debt
maturing in one year) can still have significant high market-to-book ratio. This indicates that
long-term debt maturity structure can have important implications on a firm’s performance.
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perform efficiently. Smith and Warner (1979) show that bond covenants that re-

stricting the subsequent financing policy reduce the value of a firm. This is because

wealth maximizing stockholders would not take projects with positive net present

value when creditors impose any bond covenants. In my framework, debt and equity

sweeps prohibit the new debt issuance and increase firm value, since they correct

the over-investment problem. Dichev and Skinner (2002) report strong evidence that

managers take actions to avoid debt covenant violations. They suggest that managers’

corporate financial reporting choices are affected by the covenant slackness (the dis-

tance between firm accounting variables and covenant default thresholds). Chava and

Roberts (2008) test the positive impact of debt covenants on corporate investment,

through the channel of creditor control rights. Using a discontinuity design regres-

sion, they show that the average firms’ capital investment declines sharply following

a covenant violation (13% reduction of the pre-violation level).

Christensen and Nikolaev (2012) study how different types of financial covenants

serve to control the conflicts of interest between lenders and borrowers. They argue

that performance covenants8 (which relies on measures of a firm’s profitability and

efficiency) can act as trip wires that allow for the transfer of control rights to lenders

when performance deteriorates. Performance covenants are used frequently when

there is less contractility of accounting information available, especially for financially

constrained firms. My finding is consistent with Christensen and Nikolaev (2012),

regarding the effectiveness of debt and equity issuance sweeps (negative covenants)

in alleviating agency conflicts and improving firm performance.

Moreover, this chapter is closely related to Roberts and Sufi (2009a); Nini, Smith,

8Performance covenants are functions of current period performance and highly correlated with
the firm’s timely accounting information.
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and Sufi (2009); and Nini, Smith, and Sufi (2012), who investigate different ways

that creditors can use covenants to play their corporate governance role in order to

influence firms’ decision making. In particular, Roberts and Sufi (2009a) show that

net debt issuing activity experiences a sharp and persistent decline following debt

covenant violations. Nini, Smith, and Sufi (2009) and Nini, Smith, and Sufi (2012)

further demonstrate that covenant violations are associated with intensive creditor

monitoring, renegotiations and possible termination of loans provided.

2.3 Empirical Tests

2.3.1 Hypotheses

He and Xiong (2011b) study the issue of “maturity risk” when firms have large

amounts of short-term debt maturing and face substantial costs of issuing new debt.

Consequently, rollover losses increase as market liquidity shock intensifies. This model

also implies that, there exists agency conflicts between creditors and shareholders dur-

ing crisis periods. Shareholders of firms with large fractions of debt maturing bear

rollover losses arising from costly refinancing. Due to limited liability, shareholders

have incentive to risk shift, which triggers higher probability of default.

Instead of examining the issue of strategic default using the credit risk model, I

explore the real effects of refinancing risk from a different perspective. In particular,

what are the implications of refinancing risk on a firm’s financial and investment

policies? My previous theory chapter shows that there exists distortions associated

with risk-shifting behavior by shareholders when firms need to refinance the soon-to-

mature debt during market illiquid time. In addition, I test whether creditors can use
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debt covenants to discipline shareholders’ malpractice and restore efficiency to firms.

Therefore, a firm with high refinancing risk cannot offer creditors a contract that

would cover such rollover losses and prevent the shareholders from taking risky in-

vestments. This conflict has important implication for corporate governance: share-

holders’ risk-taking incentive increases firms’ probability of default and decreases

their growth potential. As a result, refinancing costs are ex-post borne by creditors,

which resembles wealth transfer from creditors to shareholders. Therefore, I have the

following hypothesis:

Hypothesis 1:

H1: When credit market condition deteriorates, firms with high refinancing risk ex-

perience significant risk-shifting behavior associated with: lower cash ratio, higher

investment intensity, higher net-debt issuance, higher shareholder payouts. This risk-

shifting activity negatively effects firm value, which is especially significant for finan-

cially distressed firms.

When agency conflict associated with high refinancing costs is severe, creditors

can rely on debt covenants to control and monitor the firm’s real activity. From this

perspective, the following second hypothesis is established:

Hypothesis 2:

H2: Debt covenants imposed by creditors can alleviate shareholders’ risk-shifting be-

havior and generates efficient outcome, which lead to higher cash ratio, lower excessive

investment, lower net-debt issuance, and lower shareholder payouts.
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That is, debt covenants can mitigate the agency conflicts through aligning the

shareholder-debt holder interest. For example, creditors use accounting information

(e.g. financial statements) to monitor the firm’s unobservable management practices.

Because debt covenants can help to reduce the probability of default, creditors can

obtain larger claims to firms’ residual value, especially during financially distress

periods.

2.3.2 Data Construction and Sample Selection

Measuring Refinancing Risk

First, I measure a firm’s amount of debt near maturity with the variable called

“RFfraction”, which is defined as the fraction of the firm’s long-term debt maturing

within one year to the total amount of long-term debt.9 The data on debt maturity

is only available in the COMPUSTAT annual file. The COMPUSTAT annual items

dd1, dd2, dd3, dd4, and dd5 indicate the dollar amount of long-term debt maturing

in the first year after the report (dd1), in the second year after the report (dd2),

and so forth. In addition, the amount of long-term debt that matures in more than

one year is denoted as dltt in the COMPUSTAT annual file. Therefore, the variable

RFfraction is calculated as the ratio of long-term debt due in one year (dd1) over

the total long-term debt (dd1 + dltt).

The variable of interest, the refinancing risk indicator, RF07, takes a value of one

if RFfraction is greater than 20% at the end of 2007 (e.g., when the fraction of a

firm’s long-term debt outstanding at the end of year 2007 becomes due for repayment

9The measure of refinancing risk is consistent with Almeida, Campello, Larajeira, and Weisbenner
(2012), which shows that refinancing risk leads to significant reduction on investment (representing
one-third of the pre-crisis investment level).
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at the end of year 2008) , and takes a value of zero otherwise.10 This refinancing risk

indicator RF07 is constructed using long-term debt, which eliminates the possibility

that firms foresee the credit condition deterioration and adjust their capital structure

accordingly. As a result, this method can rule out the endogeneity problem arising

from firms’ changes in their debt maturity, which can compromise the identification

strategy. In addition, measuring rollover risk using short-term debt can lead to bias

due to reverse causality, as the amount of short-term debt maturing can be affected

by the credit market conditions (loan spreads and covenant tightness). Financial

Figure 2.1: This figure displays the time series of credit spreads, which is estimated as the difference
in yields between Baa-rated bonds and Aaa-rated bonds.

market frictions increase the costs of refinancing such as the Baa spread, which is

the difference between the yield on Baa-rated and the Aaa-rated corporate bonds. In

Figure 2.1, I plot the time-series of the Baa spread from 2005 to 2010. The Baa spread

10I later construct high refinancing risk variable at different thresholds than the 20%.
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starts to increase from the beginning of 2007 and reaches its peak at the end of 2008

(beginning of 2009). Importantly, firms are exposed to high refinancing risk when

there is large amounts of long-term debt to be rolled over, together with significant

increases in borrowing costs (from Baa spread). The variable RFfraction captures

the time-varying effect of refinancing risk.

Figure 2.2: This figure presents the annual average fraction of long-term debt need to be refinanced
during the fiscal years from 2005 to 2010. The fraction of long-term debt mature “ROfraction” is
calculated as the ratio between long-term debt due in one year (dd1) and the total long-term debt
(dd1+dltt).

Figure 2.2 illustrates the time-series of the RFfraction from 2005 to 2010. There

is a significant jump in the fraction of long-term debt near maturity starting in 2007,

when the credit market starts to deteriorate.

In addition, there is evidence that CDS spreads for the high refinancing risk firm

(RF07 = 1) experienced a more significant increase than the low refinancing firm

(RF07 = 0). As shown by Hu (2011), CDS spreads jumped substantially since the
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third quarter of 2008 when firms needed to retire their maturing debt by issuing new

one. Since evidence shows that both the Baa spread and the CDS spreads remain

high during 2008, firms that have to rollover the long-term debt at the peak of the

crisis become vulnerable. These firms were severely affected by the market shock

and experienced high probability of default. For the firms with high refinancing

risk, I conjecture that refinancing risk exacerbates agency conflicts between creditors

and shareholders, especially for financially distressed firms. Moreover, I examine the

negative impact of financial market shocks on shareholders’ risk shifting behavior,

especially when the financial market shocks are unexpected.

After obtaining the debt maturity and refinancing risk variable, I merge this an-

nual data with the firm’s fundamental quarterly data, which is explained in detail

below.

Measuring Debt Covenant

Debt covenants are used to align the interests of creditors with those of equity hold-

ers. To measure the types of debt covenants imposed by the creditors, I first use the

general measure of creditor control, COV dummy, which includes both the financial

covenant11 and net worth covenant from a broader perspective. The COV dummy

equals 1 if the debt holder imposes either financial or net worth covenant on the firm

to constrain the shareholders’ risk-shifting activities. In addition, I use the different

11The financial covenant includes the majority of the covenants, such as level of EBITDA, ratio of
debt to EBITDA, ratio of senior debt to EBITDA, cash interest coverage ratio, debt service coverage
ratio, fixed charge coverage ratio, interest coverage ratio, quick ratio, current ratio, debt-to-equity
ratio, loan-to-value ratio, ratio of debt to tangible net worth, leverage ratio, and senior leverage
ratio. The net worth covenant includes net worth and tangible net worth requirement.
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types of debt covenant restrictions (e.g., debt sweep,12 equity sweep,13, capital expen-

diture restrictions, etc.) to study the effectiveness of restrictive covenants in reducing

excessive investment spending and improving firms’ performance.

Christensen and Nikolaev (2012) argue that performance covenants14 can address

the agency problem by acting as trip wires (indicators) of adverse performance. This

mechanism reallocates control rights to debt holders and constrains the firm’s inef-

ficient management practices when risk-shifting incentive is high. As a robustness

check, I also use an alternative measure of debt covenants, the covenant intensity in-

dex, to examine the tightness of creditor control on borrowers’ decision making. This

intensity index is proposed by Bradley and Roberts (2004) and used by Demiroglu

and James (2010).

Extent of financial distress

There are several models that study how to measure a firm’s degree of financial

distress and the probability of default in the short run. One approach is to adopt the

accounting-based model of Altman (1968) and its later versions to predict a firm’s

probability of bankrupt.15 In particular, the Altman’s Z-score used for predicting

bankruptcy is: Z = 0.012T1+0.014T2+0.033T3+0.006T4+0.009T5. T1 is working

capital to total assets; T2 is retained earnings to total assets; T3 is earnings before

interest and taxes to total assets; T4 is firm’s market value of equity to book value

12Debt sweep is a type of covenant such that creditors impose restrictions on the repayment of
loan. In particular, it states the percentage amount of net proceeds a company receives from the
issuance of debt that must be used to pay down any outstanding loan balance.

13Equity sweep is the percentage amount of net proceeds a company receives from the issuance of
equity that must be used to pay down any outstanding loan balance.

14Performance covenants rely on measures of profitability and efficiency. In contrast, capital
covenants rely on information about sources and uses of capital, i.e., balance sheet information.

15The other approach frequently used is the KMV model, which is built on the Merton (1974)
framework. In my study, I use the accounting-based method (Altman’s Z-score), as it is frequently
used to measure the financial distress level in empirical corporate finance literature.
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of total liabilities; T5 is sales to total assets.

The rest of the firm characteristics variables are presented in the Appendix A with

detailed information.

2.3.3 Data Construction

Firm Data

I use two data sets for the empirical analysis. First, I obtain firm level finan-

cial information from the COMPUSTAT’s North America Fundamentals Annual and

Fundamentals Quarterly from 2005 to 2010.16 I collect firm characteristics from the

quarterly file and exclude observations from financial institutions (SICs 6000-6999),

not-for-profit organizations and governmental enterprises (SICs greater than 8000) ,

and ADRs. I drop firms with missing or negative values of total assets (atq), capital

expenditures (capxy), property, plant ad equipment (ppentq), cash holdings (cheq),

and sales (saleq). In addition, I discard observations with total assets of less than

$10 million.

I apply the following filters to the debt maturity variable in the Fundamentals

Annual data set, as in Almeida, Campello, Larajeira, and Weisbenner (2012). I

delete firms with total long-term debt (dd1 + dltt) greater than assets (at, as in the

annual file). I also discard the firms with inconsistent debt maturity: long-term debt

maturing in more than one year (dltt) smaller than the sum of debt maturing in two,

three, four and five years (dd2 + dd3 + dd4 + dd5); and debt maturing in one year

16Since the refinancing risk is relatively stable before 2005 (as shown in Hu (2011)), my sample,
which spans from 2005 to 2010, captures the periods prior to and after the financial crisis of 2007-
2009 in particular. The credit crunch in the crisis period represents an exogenous negative shock
to the supply of credit, which increases the cost of refinancing for firms with large fractions of debt
near maturity.
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(dd1) greater than the sum of total long-term debt (dd1 + dltt).

Loan Data

The loan data is obtained from the Loan Pricing Corporation’s (LPC) DEALSCAN

database, which contains information on loan characteristics and accounting-based

covenants. My data consists of dollar-denominated private loans made by bank and

nonbank lenders to U.S. corporations from 2005 to 2010. I then merge loans from

DEALSCAN with the merged (annual and quarterly) COMPUSTAT sample using

the DEALSCAN-COMPUSTAT link (August 2010 vintage, see Chava and Roberts

(2008)). In order to study the effect of debt covenants on the shareholder’s risk-

shifting activities, I include both the firms with and without covenants. This merge

procedure generates 20,240 packages (28,072 loans/facilities) for 7065 unique firms

between the fiscal years of 2005 and 2010.

In the DEALSCAN sample, 34.4% of the loans contain one or multiple financial

covenant and 8.7% of loans are bounded by a net worth covenant. As a robustness

check, I attempt to use the sample with covenant restrictions, such as debt sweep,

equity sweep, capital expenditure restrictions, and collateral requirements.

2.4 Main Empirical Results

2.4.1 Summary Statistics

The merged Fundamentals Annual, Fundamentals Quarterly COMPUSTAT and DEALSCAN

consists of 5,057 non-financial U.S. firms and 93,224 firm-quarter observations from

the first quarter of 2005 to the fourth quarter of 2010.

The statistical distribution of the key variables are presented in Table 2.1.
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Table 2.1: This table presents summary statistics for the entire sample of 5,057 firms and 93,224
firm-quarter observations from fiscal quarters between the 1st quarter of 2005 to 4th quarter of 2010.
This sample includes firm characteristics at quarter of refinancing. The detailed definitions of these
variables are shown in Appendix A.

variable N mean p10 p50 p90

Assets 92057 4682.11 36.621 468.136 8234.167
Market-to-book 83042 2.013 0.89 1.513 3.573
Cash flow ratio 87005 126.933 -5.973 7.789 201.117
Net worth ratio 92042 0.507 0.188 0.525 0.842
Income ratio 84830 0.018 -0.039 0.027 0.065
Leverage ratio 89071 0.215 0 0.166 0.505
Net debt issuance 82713 0.006 -0.026 0 0.032
Invest 77527 0.076 0.007 0.043 0.172
Payout ratio 82993 0.023 0 0.001 0.062
Acquisition ratio 85385 0.018 0 0 0.042
∆ Invest 58543 -0.005 -0.082 -0.001 0.066
∆ Payout ratio 68356 -0.002 -0.023 0 0.021
∆ Acquisition ratio 71592 -0.004 -0.029 0 0.02

Table 2.2 tabulates the correlation among these key variables.

Table 2.2: Pairwise Correlation

Market-
to-
book

Cash
flow

Income
ratio

Lev Debt
iss.

Invest Payout
ratio

Acq.ratio∆Invest ∆Payout
ratio

∆Acq.
ratio

Market-to-
book

1.000

Cash flow -0.020 1.000
Income ratio -0.170 0.112 1.000
Lev -0.074 0.007 0.033 1.000
Debt iss. -0.009 -0.005 -0.008 0.081 1.000
Invest 0.085 -0.011 -0.078 0.055 0.342 1.000
Payout ratio 0.128 0.049 0.178 0.049 0.016 0.001 1.000
Acq.ratio -0.028 -0.018 0.065 0.082 0.198 0.588 -0.002 1.000
∆Invest 0.030 0.007 0.015 -0.049 -0.266 -0.643 0.022 -0.407 1.000
∆Payout ratio -0.024 0.000 -0.010 -0.098 -0.020 -0.003 -0.665 -0.002 -0.025 1.000
∆Acq.ratio 0.043 0.009 0.004 -0.080 -0.155 -0.443 0.043 -0.746 0.572 -0.033 1.000

Panel A of Table 2.3 presents the descriptive statistics on firm level characteristics

with different long-term debt maturity. The high refinancing risk firms (RF07) are

those having more than 20% of debt maturing at the end of 2007 that will become due

in 2008 (the beginning of the financial crisis). The low refinancing risk firms (RF06)
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Table 2.3: Panel A of this table presents average firm characteristics for low refinancing risk firms
(RF06) and high refinancing risk firms (RF07) respectively. The low refinancing risk firms (RF06)
are those having more than 20% of debt maturing at the end of 2006 that will become due in 2007.
The high refinancing risk firms (RF07) are those having more than 20% of debt maturing at the
end of 2007 that will become due in 2008. The Column “P-value” reports p-values from two-tailed
tests of the null hypotheses of no differences in firm characteristics across groups of high versus low
refinancing risk firms. Panel B of this table presents average firm characteristics for firms with any
debt covenants (COVdummy=1) and those without debt covenants (COVdummy=0) respectively.
Firms with debt covenants are classified as those have either financial covenant or net worth covenant.
Firms without debt covenants are classified as those have neither financial covenant nor net worth
covenant. The definitions of these variables are shown in Appendix A.

Panel A: Refinancing Risk

RF06 RF07 P-value
Variable Obs. Mean Std. Dev. Obs. Mean Std. Dev.
Log of assets 7366 5.336 1.890 6938 5.321 1.822 0.617
Market-to-book 6746 2.691 2.340 6309 2.706 2.760 0.732
Leverage 7054 0.090 0.158 6642 0.087 0.155 0.229
Current ratio 7217 4.474 9.413 6804 4.634 8.304 0.287
Cash ratio 7354 0.325 0.271 6929 0.340 0.275 0.001
Income ratio 6601 0.007 0.078 6181 0.002 0.077 0.000
Invest 6877 0.032 0.051 6445 0.032 0.057 0.192
Payout ratio 6407 0.023 0.065 6067 0.025 0.078 0.000
Acquisition ratio 6743 0.016 0.057 6339 0.013 0.049 0.006

Panel B: Debt Covenants
COV=1 COV=0

Variable Obs Mean Std. Dev. Obs Mean Std. Dev. P-value
Log of assets 6469 7.013 1.534 85588 6.188 2.059 0.000
Market-to-book 5779 1.704 1.016 77263 2.036 1.846 0.000
Leverage 6303 0.309 0.274 82768 0.208 0.242 0.000
Current ratio 6288 1.967 1.652 83871 3.421 14.171 0.000
Cash ratio 6469 0.087 0.106 85498 0.225 0.239 0.000
Income ratio 6038 0.035 0.034 78792 0.016 0.064 0.000
Invest 6254 0.053 0.116 81388 0.036 0.063 0.000
Payout ratio 6026 0.031 0.093 76967 0.022 0.066 0.000
Acquisition ratio 6053 0.063 0.150 79332 0.015 0.058 0.000
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are those with more than 20% of debts maturing at the end of year 2006 that is due

for repayment in 2007. The quarterly data on firm characteristics include the average

value of size (log of assets), market-to-book ratio, leverage, current ratio, cash ratio,

income ratio, capital expenditure ratio, etc. All these variables are defined in detail

in Appendix A.

First, before the refinancing event, the two samples of high and low refinancing risk

firms are quite similar. In particular, the mean of the size and market-to-book ratio

are similar. Second, there exists some differences: the high refinancing risk RF07

sample contains borrowers with lower leverage, higher cash ratio and lower income

ratio relative to the RF06 baseline sample. This indicates that high refinancing

risk firms (RF07) have incentives for pre-caution savings towards retiring the debt

maturing in year 2008, and they tend to borrow less (lower leverage) and maintain

high level of cash stock. Moreover, firms with high refinancing risk (RF07) have

lower income ratios (less profitable) and are more affected by the credit condition

deterioration. Furthermore, there is less evidence on the agency conflicts and the

shareholder’s risk-shifting behavior ex ante. The net investment ratio for the high

and low refinancing risk firms are similar. This reveals that the shareholder’s and

creditor’s interests are closely aligned before the refinancing process. This summary

statistics indicates that, although the high refinancing risk firms accumulate cash to

retire debt near maturity, the tightening of lending market makes these firms suffer

significant losses. Shareholders are taking more risks through excessive investment

when the rollover losses become substantial.

Panel B of Table 2.3 compares firm level characteristics of the covenant sample

with the non-covenant sample. The firms with covenants imposed by creditors are
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often large in size and have higher income ratio compared to the firms without con-

vents. In addition, firms with covenants have higher leverage and higher investment

intensity ex ante. In the empirical testing below, these firms with covenants bounded

face less agency conflicts when refinancing the debt near maturity. Later, I show

that creditors can use debt covenants to reduce firms’ debt issuance and excessive

investment, especially for those financially distressed.

Table 2.4: This table presents the percentage of long-term debt firms that need to refinance (RO).
Firms with high refinancing risk (RF07) are classified as the percentage of long-term debt maturing
within one year (i.e., 2008) is greater than 20 percent. The sample includes 5,057 firms and 93,224
firm-quarter observations.

By credit rating mean(RO)

A+=1; D=8
1 10.87%
2 14.18%
3 9.87%
4 10.85%
5 16.31%
6 15.84%
7 20.53%
8 13.30%

High refinancing risk firms without credit rating 20.84%
High refinancing risk firms has credit rating 16%

Table 2.4 lists the percentage of firms with high rollover risk. Firms without credit

ratings are often those experiencing high refinancing risk.

2.4.2 Changes in Risk-shifting: plot

In this section, I analyze the changes of a firm’s risk-shifting behavior around the

rollover event. First, I plot the cash ratios between high and low refinancing risk

firms from four quarters prior to issuance to four quarters after issuance.

Figure 2.3 shows how a firm’s cash ratio evolves four quarters before and four
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Figure 2.3: Panel A compares the changes of cash ratio (cash and short-term investment) between
the high and the low refinancing risk firms four quarters before and four quarters after the refinancing
date.

quarters after the debt rollover. For firms that had significant large amounts of long-

term debt to retire during the crisis periods, the cash ratio declined dramatically

from the period of refinancing at t = 0 to four quarters after at t = 4. However,

for the low refinancing risk firms, those with debt maturing prior to the crisis, the

cash ratio decreased only slightly and were less likely to be cash constrained. This

preliminary evidence suggests that firms with high refinancing risks are more exposed

to the credit market deterioration, as it is costly to re-issue new debt. Cash holdings

play an important role and serve as substitutes for external finance when paying off

maturing during market distress times when lending standard tightens. Almeida,

Campello, Larajeira, and Weisbenner (2012) show that there exists a negative re-

lationship between the level of internal liquidity and the amount of debt maturing:

firms experience decrease in cash holdings equals to 41% of their debt value. There-

fore, my results on the sharp decline in cash ratio for the high refinancing risk firms

54



is consistent with the prior literature.

Figure 2.4: Panel B compares the changes of net investment ratio four quarters before and four
quarters after the refinancing date.

Figure 2.4 illustrates the dynamics of the firm’s net investment ratio from the

quarter of issuance to four quarters after issuance. Consistent with the preliminary

evidence from Table 3, the increase in net investment is significant for high refinancing

risk firms (RF07). Due to high borrowing costs given reduction in credit supply,

shareholders of these firms have stronger incentive for risk shifting.

The above evidence strongly supports the Hypothesis 1 that shareholders bear

significant rollover losses and agency conflicts become particularly severe, when rolling

over a high fraction of debt at a higher premium. As a result, shareholders (managers)

have the incentive to increase the investment intensity and payout to maximize their

own value. However, this risk-shifting action makes the firms more likely to default,

at the expense of the debt-holders. In contrast, firms that refinance long-term debt

prior to the crisis were less constrained by external financing condition. As a result,
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these firms are less likely to face agency problems between creditors and shareholders.

2.4.3 Changes in Risk-shifting: univariate results

In this section, I examine a firm’s risk-shifting behavior four quarters before and

four quarters after the refinancing event. Table 2.5 compares the firm’s average

investment, payout and cash acquisition decisions for the high and low refinancing

risk firms respectively.

Table 2.5: This table describes firms’ risk-shifting behavior using the time-series averages of the
following 3 key variables: the net investment ratio, the shareholder payout ratio, the cash acquisition
ratio. The detailed definitions of these variables are shown in Appendix A. The changes are measured
from the quarter of rollover to 4 quarters after. The low refinancing risk firms (RF06) are those
having more than 20% of long-term debt maturing at the end of 2006 that will become due in 2007.
The high refinancing risk firms (RF07) are those having more than 20% of long-term debt maturing
at the end of 2007 that will become due in 2008.

Qtrs to refinancing

(1) (2) (3) (4)
-4 Qtr 0 Qtr 4 Qtr 4 Qtr - 0 Qtr

(p-value)

Net investment ratio 0.080 0.076 0.081 0.000
RF06 Payout ratio 0.021 0.023 0.028 0.000
(N=6402) Cash acquisition ratio 0.014 0.016 0.018 0.000

Net investment ratio 0.076 0.076 0.083 0.000
RF07 Payout ratio 0.022 0.025 0.030 0.000
(N=6077) Cash acquisition ratio 0.014 0.013 0.019 0.000

RF07 - RF06 Net investment ratio 0.111
RF07 - RF06 Payout ratio 0.103
RF07 - RF06 Cash acquisition ratio 0.111

The Column (1) titled “-4 Qtr” represents the average net investment to lagged

assets (investment intensity), payout ratio and cash acquisition ratio four quarters

prior to the re-issuance time. The column (2) titled “0 Qtr” indicates the average net

investment to lagged assets, payout ratio and cash acquisition ratio at the quarter of
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refinancing. Column (3) titled “4 Qtr” shows the average of investment activity four

quarters after the refinancing.

For high refinancing risk firms (those with a high fraction of long-term debt ma-

turing during the market distress time), the average investment intensity increases

from 0.076 at the quarter of refinancing to 0.083 four quarters after the quarter of

refinancing (the difference is significant with a p-value of 0.000). Instead, for low

refinancing risk firms, the investment intensity increases from 0.076 in the quarter of

re-issuance to 0.081 four quarters later. Consistent with the previous evidence on the

excessive investment for high refinancing risk firms, I find that shareholders’ dividend

payout ratio increases during the rollover process (from 0.025 at quarter zero to 0.030

four quarters after). Also, these changes are statistically significant at the 1% level.

In terms of acquisition ratio, high refinancing risk firms experience significant

increases following refinancing the maturing debt. In particular, the cash acquisition

ratio increases from 0.013 during the quarter of re-issuance to 0.019 four quarters

after re-issuance (the difference is significant with a p-value of 0). However, the low

refinancing risk firms experience slightly increase in acquisition ratio: from 0.016 at

t=0 to 0.018 four quarters after, with a statistical significance of 1%.

Furthermore, I examine the differences between high and low refinancing risk firms

on their changes in investment ratio, payout ratio, cash acquisition ratio (from the

Quarter 0 when debt will mature in one year to four quarter after Quarter 0 when

debt is due). The changes-on-changes are shown in the last three rows titled “RF07

- RF06”. The p value on the changes in investment ratio between high and low

refinancing risk firms is 0.111, which is only marginally significant. Similarly, for the

dividend payout ratio and cash acquisition ratio, the p values are 0.103 and 0.111
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respectively. These insignificant p values indicate that the high and low refinancing

risk firms both experience similar increases in these dependent variables when retiring

maturing debt. As a result, it is important to explore the riskiness of investment and

consider whether projects with negative NPV are associated with value reduction for

the firm.

In the formal analysis, I study the dynamics of these changes in investment inten-

sity, payout and acquisition and their relationship with agency conflicts. Furthermore,

if the misalignment of interests generate shareholders’ risk-shifting behavior, the re-

sult will support Hypothesis 1.

2.4.4 Changes in firms’ financial variables around debt refi-

nancing

In addition to the conjecture of ex-post risk-taking behavior associated with over-

investment, I further compare the changes of a firm’s fundamental characteristics

when the refinancing risk is high versus low. In particular, I examine whether in-

creases in excessive investment spending occur simultaneously with reduction in in-

ternal liquidity and firm value. This allows us to establish the linkage between market

liquidity shock, debt re-issuance and firm performance. If the credit condition dete-

rioration indeed causes agency conflicts between creditors and shareholders for firms

with high refinancing risk, there should be lower market-to-book ratio (Q), lower

income and cash ratio, and lower shareholder’s wealth (net-worth ratio).

Table 2.6 shows the changes in the average value of market-to-book ratio, cash

ratio, income ratio, net-worth ratio, leverage and net-debt issuance when comparing

firms with low refinancing risk and firms with high refinancing risk (RF06 and RF07
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Table 2.6: This table reports the time-series averages of the market-to-book ratio, the cash flow
ratio, the operating income ratio, the shareholders’ net worth ratio, the leverage ratio, the net debt
issuance. The definitions of these variables are shown in Appendix A. The changes are measured
from the quarter of refinancing to 4 quarters after. The low refinancing risk firms (RF06) are those
having more than 20% of long-term debt maturing at the end of 2006 that will become due in 2007.
The high refinancing risk firms (RF07) are those having more than 20% of long-term debt maturing
at the end of 2007 that will become due in 2008.

Qtrs to refinancing

(1) (2) (3) (4)
-4 Qtr 0 Qtr 4 Qtr 4 Qtr - 0 Qtr

(p-value)
Market-to-book ratio
RF06=1 (N=6206) 2.575 2.691 2.523 0.000
RF07=1 (N=5937) 2.704 2.706 1.899 0.000

Cash ratio
RF06=1 (N=6823) 0.317 0.325 0.314 0.025
RF07=1 (N=6430) 0.333 0.340 0.298 0.000

Income ratio
RF06=1 (N=6302) 0.013 0.007 0.005 0.121
RF07=1 (N=5981) 0.007 0.002 -0.001 0.030

Net-worth ratio
RF06=1 (N=6830) 0.636 0.638 0.629 0.048
RF07=1 (N=6438) 0.638 0.640 0.615 0.000

Leverage ratio
RF06=1 (N=6504) 0.097 0.090 0.098 0.008
RF07=1 (N=6147) 0.091 0.087 0.098 0.000

Net-debt issuance
RF06=1 (N=6191) 0.002 0.001 0.010 0.000
RF07=1 (N=5854) 0.003 0.002 0.008 0.000
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firms respectively). Similar to the Table 5, these values are shown from four quarter

before rollover to four quarters after rollover.

First, the high refinancing risk firms (RF07) experience substantial reduction in

their market-to-book ratios from 2.706 at re-issuance to 1.899 four quarters later.

This change in Q is significant with a p-value of zero. In addition, the cash and

income ratios also decline sharply for these high refinancing firms. All of the evidence

indicates that credit market condition initially dries up the internal cash flow for the

firms with high fraction of debt near maturity. The decrease in internal cash stock

magnifies the negative impact of rollover losses on shareholder’s net worth, which

causes risk-shifting behavior.

Second, the firms with low rollover risk (RF06) suffer less reduction in cash posi-

tion and growth opportunities by relying on internal financing as a substitute. This

fact is consistent with the pecking order theory, as firms prefer drawing down cash

balances during market distress time. For example, there is less increase in leverage

for low refinancing risk firms from the quarter of refinancing to four quarters after

the event. Therefore, with high borrowing costs, market liquidity shocks have greater

implications on the capital structure of high refinancing risk firms.

As shown in Figure 1 on the Baa spread, credit market deterioration leads to

significantly higher refinancing costs for new issuers from the second quarter of 2007.

As a result, these financially distressed firms become dependent on external financing

to retire long-term debt maturing in one year.

Overall, the changes of firms’ characteristics offer additional evidence to support

the agency-conflict hypothesis arising from the rollover process, as credit market

deteriorated in 2007. These characteristics are consistent with the earlier analysis of
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shareholders’ risk-shifting behavior associated with excessive investment. Therefore, I

conjecture the following channel: Firms use cash inventory to rollover maturing debt

given substantial jump in loan spread, which decreases shareholders’ wealth when

market shock is severe and rollover losses are significant. Therefore, refinancing risk

causes agency conflicts between creditors and shareholders, as equity holders have

incentive to maximize their own value with limited downside liability.

2.4.5 The Effect of Refinancing Risk on Firm’s Risk Shifting:

Hypothesis 1

In this section, I formally test the existence of shareholders’ risk-shifting behavior

after refinancing the maturing long-term debt. In particular, I compare the changes

in the investment intensity, payout, and cash acquisition between high refinancing

risk firms (RF07) and low refinancing risk firms (RF06).

In particular, I estimate the changes in a firm’s risk-taking activities in order to

remove the effects of time-invariant omitted firm characteristics. This approach is

discussed in detail in Goyal and Wang (2012).

The results are presented in Table 2.7. The dependent variable in Column (1) is the

change in the net investment ratio from the quarter of issuance to four quarters after.

The dependent variable in Column (2) is the change in payout ratio (cash dividend

and share repurchase divided by total assets) over the same period. The dependent

variable in Column (3) is the changes in cash acquisitions scaled by total assets. Here,

I examine in detail whether refinancing risk causes shareholders to take excessive risk

and transfer more wealth to themselves. The variables of interest in these regressions

are the indicators of low refinancing risk (RF06) versus high refinancing risk (RF07).
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Table 2.7: The dependent variables are the changes in firms’ risk-shifting activity as a result of
refinancing risk, from the quarter when firms start to retire maturing debt to four quarters after
when debt becomes due. Column (1) examines the changes in net investment ratio; Column (2)
examines the changes in shareholder payouts divided by total assets; Column (3) examines the
changes in cash acquisitions scaled by total assets. The independent variables are: firms with high
refinancing risk (RF07), firms with low refinancing risk (RF06). Firm characteristics are captured by
the following 6 firm-level control variables: the log of assets, the market-to-book ratio, the leverage
ratio, the current ratio, and the cash ratio. ∆ refers to as the changes in the 6 firm-level control
variables from the quarter of refinancing to four quarters after when debt becomes due. All columns
include industry fixed effects based on two-digit SIC code. Standard errors are clustered by firm
and fiscal year from 2005 to 2010. *** and ** denote 1% and 5% level of significance, respectively.

∆Invest ratio ∆Payout ratio ∆Cash acq. ratio

(1) (2) (3)
RF06(Year06*ROV 20%) -0.001 0.005* 0.006

0.006 0.003 0.005
RF07(Year07*ROV 20%) 0.016*** 0.015*** 0.016***

0.005 0.004 0.004
ROV 20% 0.003 -0.004** 0.003

0.003 0.002 0.002
∆Log of assets 0.103*** -0.020*** 0.067***

0.019 0.003 0.005
∆Market-to-book ratio 0.004 0.003*** 0.000

0.002 0.000 0.000
∆Leverage 0.112*** 0.029*** 0.086***

0.020 0.011 0.011
∆Cash ratio -0.161*** -0.030*** -0.103***

0.018 0.007 0.010
∆Income ratio -0.164*** 0.057*** -0.033***

0.038 0.013 0.013
∆Current ratio -0.001 0.000 0.000

0.001 0.000 0.000
Year2006 0.004 -0.002 -0.006

-0.005 -0.002 -0.005
Year2007 -0.010** -0.014*** -0.013***

-0.004 -0.003 -0.004
Year2008 0.003 -0.016*** 0.001

-0.004 -0.002 -0.002
Year2009 0.019*** 0.002 0.014***

-0.005 -0.002 -0.002
Year2010 0.042*** -0.002 0.006***

-0.008 -0.001 -0.002
Firm level control variables Yes Yes Yes
Industry fixed effects Yes Yes Yes
Observations 40,159 45,816 49,324
R-squared 0.050 0.033 0.089
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I also control for the changes in firm characteristics from the quarter of issuance to

four quarters after issuance. The changes of firm fundamentals discussed previously in

the univariate analysis suggest that these characteristics can have significant impact

on the agency conflicts between creditors and shareholders.

In Column (1), the coefficient on the high refinancing risk indicator is positive

and statistically significant at the 1% level. Relative to the firms without rollover

liability, the benchmark category (RF06), financial market frictions The high refi-

nancing risk firms (RF07) experience 0.016 percentage points (close to 2%) increase

in the net investment ratio than that for low refinancing risk firms. Given that the

average net investment ratio is 0.076 for the overall sample (as shown in Table 5)

during this period, this increase in investment is both economically and statistically

significant, representing about one-fourth of the pre-refinance investment levels. For

the firms with low refinancing risk, the coefficient on the RF06 indicator is only -

0.001 and is significant at the 10% level. To rule out the possibility that the results

are entirely driven by the financial crisis, I also control for fixed year effects. The

coefficient on the year dummy for 2007 is -0.010 and is significant at the 5% level.

The intuition is as follows: firms with less than 20% of long-term debt maturing after

the third quarter of 2007 experience lower investments. Therefore, my results are

less likely biased due to macroeconomic trend. This negative coefficient is consistent

with the work by Almeida, Campello, Larajeira, and Weisbenner (2012), which shows

that long-term debt was largely maturing right after the third quarter of 2007 was

associated lower investment spending. In particular, these firms cut their investment-

to-capital ratio by 2.5 percentage points more (on a quarterly basis) than otherwise

similar firms whose debt was scheduled to mature after 2008. Furthermore, changes
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in firm control variables, instead of their lagged levels, have significant impacts on net

investment ratio and risk-shifting behavior. In particular, changes in the log of assets

and leverage ratio are positively related to the changes in the net investment ratio.

However, changes in cash ratio and income ratio are negatively related to changes in

net investment ratio. The intuition is: first, higher internal cash holdings contribute

to greater shareholders’ net worth, which serve to alleviate potential agency conflicts;

second, cash stocks can be used to roll over maturing debt without issuing new debt

by paying higher premium.

Column (2) shows the results obtained from regressions of shareholder payout

ratio on various firm variables. Again, the coefficient on RF07 indicates that the

increase in payout ratio is 1.5% larger for the high refinancing risk firms. However,

the magnitude is lower for firms with similar debt maturity structure but had re-

tired debt prior to the crisis in 2006. For low refinancing risk firms that had retired

debt earlier, the coefficient on RF06 is only 0.005 and is not statistically significant.

This evidence suggests that shareholder demand more dividend payments when the

rollover losses become substantial during the crisis periods. As a result, there is no

significant increase in dividend payouts to shareholders if firms experience less refi-

nancing pressure given lower spreads. Low refinancing risk firms are less affected by

the short-term credit market frictions, as a result creditors’ and shareholders’ inter-

ests closely aligned. Together, these results support Hypothesis 1 that firms with

high refinancing risk indeed experience significant risk-shifting behavior.

In Column (3), I further check the results using cash acquisition ratio as the depen-

dent variable. Consistent with the results obtained from the previous two columns,

the coefficient on the high refinancing risk dummy is 0.016 and significant at 1% level.
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However, for the low refinancing risk firms RF06, the coefficient is only 0.006 without

enough statistical significance.

Risk-Shifting and Financial Distress (Altman’s Z-score)

A firm’s internal financial condition is an important factor that determines share-

holders’ wealth and the degree of agency conflicts. In this subsection, I examine

whether financially distressed firms experience more severe risk shifting behavior when

there exists disruptions in the financial market starting from 2007. For example, were

these firms significantly affected by the financial market distortions when refinancing

large fraction of long-term debt? In contrast, can financially healthy firms adjust

their financial structure (by using internal cash) to rollover outstanding debt without

occurring substantial liquidation costs? For example, they can retire maturing debt

by using alternative sources of financing such as lines of credit, instead of issuing new

debt. I further analyze the effect of refinancing risk on shareholder’s risk-shifting be-

havior, by how do financial and investment policies differ between financially healthy

firms and financially distressed firms. Furthermore, I adopt an approach similar as

Eisdorfer (2008) to evaluate the implication of risk-shifting behavior on firm perfor-

mance, especially for financially distressed firms.

Table 2.8 shows the results by regressing shareholders’ risk shifting behavior on

an interaction variable between refinancing risk dummy RF07 and the firm’s level

of financial flexibility risk (Z-score). For all of the regressions, I also control for the

changes in firm characteristics from quarter zero to four quarters after the refinancing

event. The estimates on the interaction variable reported in Column (1) is -0.036 and

is significant at 1% level. Lower Z-score implies the degree of financial distress and

the probability of bankruptcy. The interpretation of the negative coefficient is: the
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Table 2.8: The dependent variables are the changes in firm’s risk-shifting activity, from the quarter
when firms start to retire maturing debt to four quarters after when debt becomes due. Column
(1) examines the changes in net investment ratio; Column (2) examines the changes in shareholder
payouts divided by total assets; Column (3) examines the changes in firm’s cash acquisition scaled
by total assets; Column (4) examine the changes in shareholder’s net worth scaled by total assets;
Column (5) examines the changes in firm’s market-to-book ratio. The independent variables are the
firm’s Altman Z-score (as a measure of financial distress), firm refinancing risk dummy (RF07), and
the interaction of refinancing risk with the Altman’s Z-score. Firm characteristics are captured by
the following 6 firm-level control variables: the log of assets, the market-to-book ratio, the leverage
ratio, the current ratio, the cash ratio and the interest expenditure ratio. ∆ refers to the changes
in the 6 firm-level control variables from the quarter of refinancing to four quarters after when debt
becomes due. All columns include industry fixed effect based on two-digit SIC code. Standard
errors are clustered by firm and fiscal year from 2005 to 2010. *** and ** denote 1% and 5% level
of significance, respectively.

∆Invest ratio ∆Payout ratio ∆Cash acq. ratio ∆Net worth

(1) (2) (3) (4)
RF07(Year07*ROV 20%) -0.057 -0.025 -0.035 0.087**

0.042 0.028 0.025 0.043
Year07*ROV 20%*Z-score -0.036*** -0.026 -0.008 -0.041***

0.013 0.018 0.007 0.009
Z-score 0.050*** -0.008*** 0.027*** 0.018***

0.017 0.002 0.004 0.005
ROV 20% 0.003 -0.003 0.004** 0.005***

0.003 0.002 0.002 0.002
∆Log of assets 0.097*** -0.019*** 0.064*** 0.098***

0.020 0.003 0.005 0.023
∆Market-to-book ratio 0.004* 0.002*** 0.001 -0.006

0.002 0.001 0.000 0.004
∆Leverage 0.103*** 0.032*** 0.082*** 0.187***

0.018 0.011 0.010 0.015
∆Cash ratio -0.156*** -0.026*** -0.102*** 0.053***

0.018 0.007 0.009 0.012
∆Income ratio -0.155*** 0.062*** -0.036*** -0.071***

0.037 0.013 0.013 0.027
∆Current ratio -0.001 0.000 0.000 0.000

0.001 0.000 0.000 0.000
Default spread -0.003 -0.003*** -0.002* 0.004**

0.003 0.001 0.001 0.002
Default spread*RF07 0.087* 0.049 0.055** -0.066

0.045 -0.031 0.027 0.045
Treasury rate 0.007*** 0.004*** 0.000 -0.003**

0.002 0.001 0.001 0.001
Firm level control variables Yes Yes Yes
Industry fixed effects Yes Yes Yes
Year fixed effects Yes Yes Yes
Observations 38,957 44,402 47,785 47,002
R-squared 0.050 0.034 0.091 0.041
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magnitude of increase in investment spending is economically significant for firms with

low Z-score (distressed firms), which represents about an increase of one-half increase

of one-third of pre-crisis investment levels. This negative correlation is consistent

with the Hypothesis 1 such that financial distress magnifies the effect of rollover risk

on shareholders’ excessive investment spending.

In Column (2), the estimates on the refinancing risk dummy is -0.026, which

supports the negative relationship between the Z-score and shareholders’ demand

for dividend payment. This indicates that financially distressed firms have more

incentives to compensate shareholders for the rollover losses occurred when retiring

mature debt during the crisis period. In Column (3), the coefficient is only -0.008.

This result indicates that financially distressed firms are not subject to excessive cash

acquisitions than financially healthy firms. The intuition is: equity holders may find

it less beneficial to use cash to purchase any addition divisions of business during

period of panics in short-term lending, which can further reduce their own returns.

In particular, I examine the effect of default spread (Baa over Aaa) on a firm’s

risk-shifting activity. To do so, I include the interaction of refinancing risk and default

spread in addition to the quantity of maturing debt. This allows us to study whether

borrowing costs arising from financial market frictions can strengthen the positive

relationship between refinancing risk and over-investment. I find that, higher default

spreads lead to large increases in the net investment ratio, payout ratio and cash

acquisition ratio with statistical significance at the conventional levels.

In Column (1), the coefficient on the interaction variable “Default spread*RF07”

indicates that a one percent increase in the default spreads is associated with a 8.7%

increase of net investment for the group of firms with high refinancing risk. This
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magnitude is even larger in absolute value than the coefficient on the interaction term

“RF07*Z-score”, as shown in the previous rows of Column (1). Since the treasury

rate reflects the overall market liquidity condition, equity holders are sensitive to any

changes in the costs of borrowing. One way to interpretation this is: both the amounts

of debt maturing and the borrowing costs determine the effect of market shocks on

corporate risk-shifting behavior. Moreover, the shareholders’ payout ratio increases

by 4.9% and the acquisition ratio increases by 5.5%, for a one percent increase in

default spreads when the market liquidity shocks intensify.

As a robustness check, I further test whether the shareholders’ wealth indeed de-

clines during the rolling over process as credit market condition deteriorates. The

coefficient on interaction term between refinancing risk and Z-score is -0.041, which

confirms my conjecture of risk shifting channel: shareholders’ wealth is expected to

increase significantly for low Z-score firms (distressed firms) due to risk shifting be-

havior. However, for financially healthy firms, the rollover process generates negative

returns to the stockholders with costly refinancing. However, this is still less over-

investment activities, as financially healthy firms can rely on internal financing to

payoff the long-term debt given that these firms have sufficient working capital and

cash stock. In particular, a firm’s internal funds can be used to hedge against the

credit market shocks and protect equity holder’s value. Therefore, firms with high Z-

score are less likely to experience agency conflicts between creditors and shareholders,

even in an environment with sharp reductions in credit supply and rollover liability.

Column (4) confirms the channel through which refinancing risk increases share-

holders’ net worth due to risk shifting, which is especially valid for financially dis-

tressed firms with lower Altman’s Z-score. The intuition is that, during normal market
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time, these firms accumulate more cash to retire their maturing debt. However, as

the credit condition deteriorates, distressed firms switch from internal financing to

external financing due to lower level of cash holdings. In addition, these financially

constrained firms pay significantly a higher premium to re-issue new debt as the credit

market condition deteriorates. As a consequence, the shareholders of these firms ex-

perience large drops in value as rollover losses increase (as shown from the coefficient

on the interaction of spread and refinancing risk, -0.066), which intensifies the agency

conflicts and induces more risk-shifting behavior. For instance, the net worth to total

assets increase by 4.1% more for financially distressed firms than those financially

healthy firms.

In an unreported result, I also examine the joint effect of refinancing risk and

financial distress on the market-to-book ratio. The coefficient on the interaction of

refinancing risk and Z-score is 0.333 with statistical significance at the 5% level. This

indicates that, the market-to-book ratio falls far more for financially distressed firms

than the financially healthy firms. As a result, rollover losses have real implications

on firms’ performance by reducing growth potentials. This result confirms that, the

amounts of debt maturing, together with costly of refinancing, can negatively affect

a firm’s performance. Consistent with the previous evidence on excessive investment

spending, financially distressed firms’ value is significantly higher due to managerial

risk-shifting behavior. The coefficient on the interaction term of (refinancing risk and

default spread) is -2.72, which indicates that higher Baa spread is associated with

sharp drop in the market-to-book ratio. The intuition is: when credit spread widens,

investors react negatively when firms had to refinance large amounts of debt maturing

at the beginning of the financial crisis.
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Overall, the results in Table 2.8 show that refinancing risk generates excessive

risk-taking activities by shareholders. These findings also highlight that the degree

of risk shifting is positively related to the firm’s level of financial distress. Consistent

with the predictions in Hypothesis 1, firms with high refinancing risk experience

risk-shifting behavior as the credit market condition deteriorates, which is associated

with excessive investment and dividend payments. Moreover, these firms issue more

debt and have high probability of default. This is because, since shareholders have

limited liability, they have incentive to undertake risky projects in order to maximize

their own welfare. Therefore, managerial risk-shifting activity transfers wealth from

creditors to the management, and creditors bear the down-side risks.

2.4.6 The Effect of Debt Covenant in Mitigating Risk Shift-

ing: Hypothesis 2

The previous results reveal that agency conflict between creditors and shareholders is

associated with risk-shifting behavior when refinancing costs increased sharply start-

ing in 2007. In this section, I examine mechanisms that can be implemented by

creditors to reduce the shareholders’ incentive for excessive investment. In particular,

I study the effectiveness of debt covenants in increasing firm value and to decreasing

the default risk. For example, debt covenants place boundaries on a firm’s account-

ing variable to allow for better monitoring through liquidity (minimum current ratio),

debt (maximum leverage ratio, debt to EBITDA, debt to equity), and net worth etc.

Covenant dummy

First, I examine the relationship between the covenant dummy and the ex-post
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changes in investment spending, payout to shareholders, cash acquisition and operat-

ing performance from quarter of issuance to four quarters after refinancing. Creditors

may place debt covenants on a firm to monitor the managerial practices and improve

the firm’s performance by limiting the excessive capital expenditures and acquisitions.

I analyze the effectiveness of debt covenant choices on investment and performance

regardless of whether a firm enters technical default. There is extensive work on the

impact of covenant violation on firms’ performance ex post, such as Roberts and Sufi

(2009a); Demiroglu and James (2010); and Nini, Smith, and Sufi (2012).

Instead of exploring the issues of covenant violation and creditor control rights, I

look at the relationship between refinancing risk and investment choices once creditors

impose covenants on a firm both in and outside of the default states. This analysis

explores the effectiveness of debt covenants in alleviating excessive risk taking, beyond

the situation of technical default. It is important to examine how creditors can

improve the corporate governance when firms rollover maturing debt during market

distress periods. Even in absence of covenant violation, creditors are still able to

renegotiate with the managers and exercise their control rights on the financial and

investment decisions of firms. In particular, can debt holders use covenants to prevent

shareholders’ risk-shifting behavior and mitigate agency conflicts, through limiting

firms’ debt re-issuance?

The first variable of interest is the general classification of covenant “COVdummy”,

which takes a value of 1 if a firm has any type of covenants imposed by creditors ,

and zero otherwise. The estimation procedure is similar to that in the previous sec-

tion: I regress the changes in investment spending, payout ratio, cash acquisitions

and market-to-book ratio on firm characteristics (including both level and changes)
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from the quarter of re-issuance to four quarters after the refinancing event.

My findings are presented in Table 2.9. Covenant dummy is negatively related

to the changes in the firm’s risk shifting variables. In Column (1), firms with debt

covenants invest 2.9% less in the fiscal year after rolling over their maturing long-

term debt, than similar firms without covenants. Consistent with the evidence that

shareholders have less incentive for over-investment, firms with debt covenants also

decrease the amounts of dividend payout to shareholders by 0.4% compared with those

without debt covenants (as shown in Column (2)). In Column (3), firms with debt

covenants experience reduction in cash acquisition ratio by 4%, which is significant

at the 1% level.

Consistent with the results on the reduction in risk-shifting behavior, firms are

indirectly constrained by creditors through the channel of external financing. In

Column (4), firms with covenants issue 2.4% less new debt from the quarter of re-

financing to four quarters after refinancing. In this context, creditors are financial

intermediaries and delegated monitors, whose objective is to prevent risk shifting by

influencing a firm’s capital structure through the channel of debt issuance. Therefore,

debt covenants can serve to lower leverage and rollover losses, which can alleviate the

conflicts of interests between shareholders and decrease the probability of default.

Covenant restrictions

From the evidence illustrated in Table 2.9, debt covenants can alleviate the agency

conflicts by restraining the shareholders’ over-investment activities. Furthermore, I

test how specific type of covenant restrictions can be used to align creditors’ and

shareholders’ interests.

In particular, I study whether restrictive covenants allow creditors to prevent the
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Table 2.9: The dependent variables are the changes in firm’s risk-shifting activity, from the quarter
when firms start to retire maturing debt to four quarters afterwhen debt becomes due. Column
(1) examines the changes in net investment ratio; Column (2) examines the changes in shareholder
payouts divided by total assets; Column (3) examines the changes in firm’s cash acquisitions scaled
by total assets; Column (4) examine the changes in firm’s (net) debt issuance scaled by lagged total
assets. The independent variables are debt covenant indicator (COVdummy), firm refinancing risk
dummy (RF07), and the interaction of refinancing risk with Altman’s Z-score. Firm characteristics
are captured by the following 6 firm-level control variables: the log of assets, the market-to-book
ratio, the leverage ratio, the current ratio, and the cash ratio. ∆ refers to the changes in the 6
firm-level control variables from the quarter of refinancing to four quarters after when debt becomes
due. All columns include industry fixed effects based on two-digit SIC code. Standard errors are
clustered by firm and fiscal year from 2005 to 2010. *** and ** denote 1% and 5% level of significance,
respectively.

∆Invest ratio ∆Payout ratio ∆Cash acquisition ratio ∆Debt issuance

(1) (2) (3) (4)
RF07(Year07*ROV 20%) 0.024*** 0.020*** 0.016*** 0.025***

0.007 0.006 0.005 0.005
Year07*ROV 20%*Z-score -0.037*** -0.027 -0.010 -0.042***

0.013 0.018 0.007 0.009
Z-score 0.050*** -0.007*** 0.028*** 0.018***

0.016 0.002 0.004 0.005
ROV 20% 0.003 -0.003* 0.004* 0.005***

0.003 0.002 0.002 0.002
COVdummy -0.029*** -0.004* -0.040*** -0.024***

0.005 0.002 0.005 0.003
∆Log of assets 0.100*** -0.019*** 0.064*** 0.098***

0.020 0.003 0.005 0.022
∆Market-to-book ratio 0.004* 0.002*** 0.000 -0.006

0.002 0.001 0.000 0.004
∆Leverage 0.104*** 0.032*** 0.082*** 0.187***

0.018 0.011 0.010 0.015
∆Cash ratio -0.162*** -0.027*** -0.108*** 0.050***

0.018 0.010 0.010 0.012
∆Income ratio -0.152*** 0.060*** -0.033*** -0.070***

0.036 0.013 0.013 0.026
∆Current ratio -0.001 0.000 0.000 0.000

0.001 0.000 0.000 0.000
Default spread -0.004 -0.003*** -0.002** 0.004**

0.003 0.001 0.001 0.002
Treasury rate 0.006*** 0.004*** 0.000 -0.003**

0.002 0.001 0.001 0.001
Firm level control variables Yes Yes Yes
Industry fixed effects Yes Yes Yes
Year fixed effects Yes Yes Yes
Observations 38,975 44,428 47,811 47,026
R-squared 0.052 0.034 0.104 0.042
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risk-shifting behavior for firms rolling over large fractions of maturing debt during

periods with external financing frictions. That is, I regress the same set of expendi-

ture variables (investment intensity, payout ratio and cash acquisition ratio) on an

interaction term between refinancing risk and the types of covenant restrictions as

follows:

Invt+4 − Invt = β0 +
4∑
j=1

βjDj,i + (δ0 +
4∑
j=1

δjDj,i)RF07i,t

+Xi,t + ∆Xi,t + εi,t (2.1)

where i is the observation index, Dj represents a dummy variable that captures

different types of restrictive covenants, and RF07 is the refinancing risk dummy. A

negative coefficient δj on the interaction term indicates that covenants can mitigate

agency conflicts for firms under pressure to refinance.

Here are the detailed description on different types of covenants, the dummy vari-

able Dj. D1 = 1 if the type of debt covenant is “debt issuance sweep”, and zero

otherwise. Debt issuance sweep is the percentage amount of net proceeds that a

company receives from the issuance of debt that must be used to pay down any out-

standing loan balance. D2 = 1 if the type of debt covenant is “equity issuance sweep”,

and zero otherwise. It shows the percentage of net proceeds that a company receives

from the issuance of equity must be sued to pay down any outstanding loan balance.

D3 = 1 if a loan contract contains the “capital expenditure restriction” covenant,

and zero otherwise. Creditors set the maximum amount of capital expenditure that

a firm can not exceed. Once the threshold is breached, the firm becomes technical

default. D4 = 1 if the creditors are required to release the borrower any collateral
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of the firm’s assets, and zero otherwise. This collateral release covenant works in the

same direction of the previous three types of covenants, but the channel is different.

Although lenders have less influence on the firm’s decision-making in this case, col-

lateral release increases equity holders’ welfare, which can reduce the incentive of risk

shifting. All of the measures Dj are obtained from the sweep information at each

loan facility level from the DEALSCAN database.

The regression results are presented in Table 2.10. Here, I include the triple inter-

action term between refinancing risk (RF07), sweep dummy, and the Z-score. This

allows us to further compare the effectiveness of restrictive covenants on financially

healthy and financially distressed firms. To save space, I only illustrate the changes of

investment intensity as the dependent variable. I skip examining the case of payout

ratio and cash acquisition ratio, as the results on these two variables follow similar

pattern as the investment spending. Column (1) demonstrates that debt issuance

sweep can serve to alleviate shareholders’ risk-shifting behavior, where net invest-

ment ratio is expected to decrease by 9.1% than those without covenants. Therefore,

for firms with high fractions of debt to retire during the crisis periods, sharehold-

ers are less likely to invest aggressively in risky projects. First, creditors impose a

debt sweep restriction on firms in order to facilitate timely repayment on the loans

outstanding upon re-issuance. Second, the debt issuance sweep prevents firms from

becoming highly dependent on the financial market, when the credit spreads increase

significantly. The intuition is that: firms with large amounts of debt to rollover are

highly dependent on the issuance of new debt, especially for financially distressed

firms. However, once a debt issuance sweep is placed, firms are required to contribute

a partial amount of the external financing raised to the creditors. This allows for
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Table 2.10: The dependent variables are the changes in firms’ risk-shifting activity (net investment
ratio) with various types of debt covenants restrictions: debt issuance sweep, equity issuance sweep,
capital expenditure restriction, and collateral release. All changes are measured from the quarter
when firms start to retire maturing debt to four quarters after when debt becomes due. Debt
issuance sweep indicates the percentage amount of proceeds that a company receives from debt
issuance must be used to pay down any outstanding loan balance. Equity issuance sweep indicates
the percentage amount of proceeds a company receives from equity issuance must be used to pay
down any outstanding loan balance. Firm characteristics are captured by the changes of the following
6 firm-level control variables: the log of assets, the market-to-book ratio, the leverage ratio, the
current ratio, and the cash ratio. Standard errors are clustered by firm and fiscal year from 2005 to
2010. *** and ** denote 1% and 5% level of significance, respectively.

∆Invest ratio ∆Invest ratio ∆Invest ratio ∆Invest ratio

(1) (2) (3) (4)
RF07(Year07*ROV 20%) 0.014*** 0.015*** 0.015*** 0.014***

0.005 0.005 0.005 0.005
ROV 20% 0.003 0.003 0.003 0.003

0.003 0.003 0.003 0.003
Year07*ROV 20%*DSWEEP 0.168***

0.061
Year07*ROV 20%*Z-score *DSWEEP -0.722***

0.248
Z-score *DSWEEP 0.116**

0.048
Year07*ROV 20% *ESWEEP 0.150**

0.059
Year07*ROV 20%*Z-score *ESWEEP -0.682***

0.248
Z-score *ESWEEP 0.073

0.051
Year07*ROV 20%*CAPXRES 0.009

0.187
Year07*ROV 20%*Z-score *CAPXRES -0.116

0.468
Z-score *CAPXRES 0.002

0.060
Year07*ROV 20%*COLLAT 0.122*

0.070
Year07*ROV 20%*Z-score *COLLAT -0.158***

0.057
Z-score *COLLAT 0.085***

0.026
SWEEP DUMMY -0.091*** -0.071*** -0.023 -0.060***

0.018 0.019 0.023 0.012
Firm level and changes of control variables Yes Yes Yes Yes
Macroeconomic variables Yes Yes Yes Yes
Industry fixed effects Yes Yes Yes Yes
Year fixed effects Yes Yes Yes Yes
Observations 38,975 38,975 38,975 38,975
R-squared 0.052 0.05 0.048 0.051
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better risk sharing between creditors and managers. Moreover, the benefit of debt

issuance sweep on the firm is twofold: First, restrictive covenants on debt issuance

reduce a firm’s leverage and the associated rollover losses during market distress

periods. This mechanism encourages firms to rely on internal financing to rollover

debt through accumulating cash stocks. Second, the repayment of loans to credi-

tors upon debt re-issuance crowds out excessive investment spending, which lowers

shareholders’ risk-shifting behavior. As a result, debt issuance sweep weakens the

positive relationship between refinancing risk and shareholders’ risk-shifting behav-

ior. Through this channel, the conflicts of interests between shareholders and debt

holders get resolved. In an unreported table, the cash acquisition ratio is decreased

by 8.4% and is significant at the 1% level, once debt holders impose debt issuance

sweep.

Furthermore, the coefficient on the interaction term (Y ear07 ∗ ROV 20% ∗ Z −

score∗DSWEEP ) for debt sweep is -0.722, which indicates that debt issuance sweep

can improve equity holders’ malpractice for only the financially healthy firms with

high earnings and growth potential. This is intuitive: when a firm has high probability

of bankruptcy, there exists few contracts that can be offered by creditors to prevent

equity holders from risk shifting.

Column (2) shows the effectiveness of equity issuance sweep in constraining a firm’s

excessive spending: the investment intensity is reduced by 7.1% four quarters after

the Quarter 0 (the quarter that debt will become mature within a year). Together

with the results in Column (1), both the debt issuance sweep and equity issuance

sweep lead firms to invest more conservatively, as in Chava and Roberts (2008); Nini,

Smith, and Sufi (2012); and Nini, Smith, and Sufi (2009). In addition, these results
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are consistent with the evidence in Demiroglu and James (2010), where covenant

tightness is negatively related to excessive investment spending since creditors can

intensively monitor firms’ malpractice through the release of accounting information.

The results in Column (3) indicate that capital expenditure restrictions reduce the

firms’ net investment ratio, but the coefficient is not statistically significant at con-

ventional levels (i.e., the triple interaction term). This result differs from Nini, Smith,

and Sufi (2009), where capital expenditure restrictions are an effective corporate gov-

ernance tool. One possible explanation in my context is that: since firms rolling over

maturing debt suffer significant losses, managers of firms can not commit to reduce

their risk-shifting behavior, as they have limited liability in the default state. Instead,

the debt and equity sweep can directly influence a firm’s financial policy during the

rollover process. Moreover, the coefficient on the collateral covenant in Column (4)

is 6.0%, which supports investment conservatism upon creditor intervention. The in-

tuition is: First, equity holders’ value increases with collateral release; Second, when

debt holders release collateral, they have less control over the amounts of new debt

issued and leverage, which can lead to higher default risk. The negative sign indicates

that the first effect dominates, and creditors can improve the corporate governance

of a firm. This is consistent with the congruence story, where creditors’ interests are

aligned with shareholders’ even in situation without sufficient collateral. However, the

coefficient on the triple interaction term is not statistically significant. This suggests

that collateral release may impact firms with different degree of financial strength in

a non-monotonic manner.

The presence of debt and equity sweep weakens the positive relationship between

refinancing risk and over-investment decisions, even at the peak of the crisis periods.

78



Therefore, debt sweep covenants have real implications for firms with refinancing

liability, through the channel of reducing leverage.

Table 2.11 further evaluates the impact of debt sweep on debt issuance and firm

performance, when the refinancing risk (RF07) is high. The dependent variables

in Column (1) and (2) are the changes in net debt issuance from the Quarter 0

to four quarters after refinancing. As conjectured previously, high refinancing risk

firms experience significant drop in the amount of external financing with creditor

intervention. For example, firms’ net-debt issuance declines by 4.2% with debt sweep

imposed. This decline in external financing demonstrates that creditors use sweep

covenants to limit a firm’s excessive borrowing and subsequent rollover losses, as

credit market deteriorates. These results on the reduction of net debt issuance are

also consistent with the findings by Nini, Smith, and Sufi (2012) and Roberts and Sufi

(2009a), where net debt issuance falls and firm performance improves immediately

following covenant violation. In addition, the coefficient on the interaction term

(Y ear07∗ROV 20%∗Z−score∗DSWEEP ) in Column (2) is -0.279, which suggests

that debt sweep can serve to reduce excessive debt issuance especially for financially

healthy firms.17

The Columns (3) and (4) investigate the changes in a firm’s market-to-book ratio

following covenant restrictions. The coefficient on the four interaction term between

refinancing risk and debt issuance sweep is 2.041. Thus, for firms with a large fraction

of long-term debt to retire during the crisis periods, the creditor intervention restores

the efficiency and increase growth potential through investment conservatism.

17Here are explanations for why debt issuance sweep can serve as a effective corporate governance
tool for financially healthy firms: First, these firms have large amounts of cash, which can be used
to rollover maturing debt; Second, the cost associated with covenant violation can be substantial
for healthy firms. Upon breaching any covenant, a firm will experience sharp decline in investment
spending, as in Roberts and Sufi (2009a).
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Table 2.11: The dependent variables are the changes in firms’ risk-shifting activity (net debt issuance
and market-to-book ratio) as a result of debt issuance sweep and equity issuance sweep, respectively.
All changes are measured from the quarter when firms start to retire maturing debt to four quarters
after when debt becomes due. The (net) debt issuance is defined as the total debt minus total lagged
debt, divided by the total assets. Debt issuance sweep indicates the percentage amount of proceeds
a company receives from debt issuance must be used to pay down any outstanding loan balance.
Equity issuance sweep indicates the percentage amount of proceeds a company receives from equity
issuance must be used to pay down any outstanding loan balance. Other independent variables are
firm refinancing risk dummy (RF07), the interaction of refinancing risk with debt covenants and
Altman’s Z-score. Firm characteristics are captured by the changes of the following 6 firm-level
control variables: the log of assets, the market-to-book ratio, the leverage ratio, the current ratio,
and the cash ratio. All columns include industry fixed effects based on two-digit SIC code. Standard
errors are clustered by firm and fiscal year from 2005 to 2010. *** and ** denote 1% and 5% level
of significance, respectively.

∆Debt issuance ∆Debt issuance ∆Market-
to-book

∆Market-
to-book

(1) (2) (3) (4)
RF07(Year07*ROV 20%) 0.016*** 0.025*** -0.406*** -0.514***

0.003 0.005 0.050 -0.077
Year07*ROV 20%*Z-score -0.041*** 0.387**

0.009 0.186
Year07*ROV 20%*DSWEEP 0.064** 0.160

0.025 0.227
Year07*ROV 20%*Z-score *DSWEEP -0.279*** 2.041**

0.086 0.797
ROV 20% 0.005*** 0.005*** 0.019 0.015

0.002 0.002 0.020 0.020
Z-score 0.017*** -0.351***

0.005 0.090
DEBT SWEEP -0.042*** 0.051*

0.006 0.027
Default spread 0.005** 0.004** 0.208*** 0.208***

0.002 0.002 0.014 0.015
Treasury rate -0.00253* -0.003** -0.044*** -0.047***

0.001 0.001 0.011 0.011
Year2006 0.002 0.004 0.001 -0.004

0.003 0.003 0.024 0.024
Year2007 -0.012*** -0.011*** -0.356*** -0.355***

0.003 0.003 0.027 0.027
Year2008 -0.007 -0.008 -0.558*** -0.573***

0.006 0.006 0.030 0.031
Year2009 0.001 -0.002 -0.212*** -0.229***

0.004 0.004 0.033 0.033
Year2010 0.001 0.000 0.014 -0.002

0.005 0.005 0.039 0.039
Firm level control variables Yes Yes Yes Yes
Changes of control variables Yes Yes Yes Yes
Observations 48,636 47,026 51,257 49,574
R-squared 0.042 0.043 0.102 0.103
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2.5 Estimation

2.5.1 Estimate the Costs of Risk Shifting

When firms need to rollover their maturing debts during the crisis periods, sharehold-

ers take the losses when the costs of issuing new debt increase sharply. As a result,

there exists agency conflicts between creditors and shareholders when refinancing risk

is high. Moreover, the risk-shifting behavior generates a wealth transfer from creditors

to shareholders, by increasing the default risk of a firm through excessive investment

spending.

From the previous regressions, I find the negative correlation between refinancing

risk and firm performance (market-to-book ratio), especially for financially distressed

firms. These firms are affected most because they switch from internal to external

financing as sufficient cash flow is needed to retire maturing debt. Financially healthy

firms are initially affected as the credit condition deteriorates, when they rollover

soon-to-mature debt. These financially healthy firms experience better performance

(higher income) than the distressed ones even during the crisis periods. The internal

cash can be used to retire maturing debt, instead of issuing new debt by paying

significantly high premium. As a result, we observe financially healthy firms switch

from external to internal financing as the financial market frictions become severe.

In this section, I further estimate the costs associated risk shifting: the magnitude

of the decrease in firm value as a result of shareholders’ over-investment decisions.

Similar to Eisdorfer (2008), I estimate the costs of risk shifting by using a two-step

procedure. In the first step, I estimate the sensitivity of changes in the market-to-

book ratio to changes in the investment intensity during the years of high refinancing
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costs (RF07). The first-stage regression is as follows:

∆Vi,t = γ0 + γ1∆Investmenti,t +Xi,t + ∆Xi,t + εi,t (2.2)

where ∆Vt is the changes in the firm’s market-to-book ratio, from the quarter of

debt re-issuance (quarter zero) to four quarters after refinancing. Changes in invest-

ment intensity capture the dynamics of risk-shifting behavior in the same horizon.

In addition, I control for the lagged and changes of a firm’s financial characteristics.

To maintain consistency in the estimations, these control variables are the same as

in the previous regressions for testing the two main hypotheses. Note that, there are

differences between my approach and the estimation procedure in Eisdorfer (2008):

First, I use the changes in both the dependent and independent variables to remove

the effects of time-invariant omitted characteristics, instead of the level effects; sec-

ond, the key dependent variable is the market-to-book ratio instead of the firm’s debt

value. If shareholders’ risk-shifting behavior reduces a firm’s growth potential, we

should expect the sign on γ1 to be negative.

In the second step, I estimate the changes in investment distortion for high refi-

nancing risk firms (RF07). As shown in the previous analysis of the Z-score, external

financing frictions cause higher investment spending and distortions for these firms

with a large fraction of maturing debt at the beginning of the crisis periods. For

these firms, the agency conflicts between creditors and shareholders are expected to

intensify when credit market condition deteriorates. As a result, we should observe

the average net investment ratio to be significantly higher for the high refinancing

risk firms than the average investment for the whole sample.
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I calculate the costs of refinancing for both the financially distressed and healthy

firms respectively, by multiplying the sensitivity of the market-to-book ratio by the

over-investment (difference between crisis and normal periods). The costs of risk-

shifting is measured by taking the difference of the refinancing costs between the

financially distressed and healthy firms:

RefinancingCosts = γ1[(invd,RF07 − invd,RF06)− (invh,RF07 − invh,RF06)] (2.3)

where invd and invh are the averages of net investment ratio for the distressed

and healthy firms respectively.

Column (1) and (2) in Panel A of Table 2.12 illustrate the sensitivity of changes in

the market-to-book ratio to changes in investments from the quarter of re-issuance to

four quarters after refinancing. The coefficient on ∆Inv ∗Z − score is γ1 in the first-

step regression. This interaction term allows us to capture the effect of risk shifting

between financially distressed firms and financially healthy firms.

The coefficient on the interaction term of investment and Z-score (γ1) is -6.37 for

the firms with high refinancing risk. This indicates that, the time of refinancing plays

an important role: over-investment problem is more harmful to a firm’s market-to-

book during the distress time (-6.37 for crisis compared with 0.34 prior to the crisis).

This result is consistent with the Hypothesis 1 that shareholders’ risk-shifting

behavior reduces the growth potential and performance of firms. This is especially

true for financially distressed firms as they pay significantly high premium to issue

new debt. In addition, with low earning, these firms become more dependent on

internal funds to rollover maturing debt. Instead, when rolling over debt during
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Table 2.12: The dependent variables are the changes in firm’s risk-shifting activity, from the quarter
when firms start to retire maturing debt to four quarters after when debt becomes due. Columns (1)
and (3) present the change in market-to-book ratio for low refinancing risk firms (RF06), whose with
more than 20% of long-term debt maturing at the end of 2006 that will become due in 2007. And the
columns (2) and (4) present the results for high refinancing risk firms (RF07), whose with more than
20% of long-term debt maturing at the end of 2007 that will become due in 2008. The independent
variables are changes in the net investment ratio (“∆Invest”, from the quarter of refinancing to
four quarters after refinancing), the interaction of “∆Invest” with the Altman Z-score, and a set of
control variables. Firm characteristics are captured by the following 6 firm-level control variables:
the log of assets, the market-to-book ratio, the leverage ratio, the current ratio, and the cash ratio.
∆ refers to the changes in the 6 firm-level control variables from the quarter of refinancing to four
quarters after the refinancing. All columns include industry fixed effects based on two-digit SIC
code. Standard errors are clustered by firm and fiscal year from 2005 to 2010. *** and ** denote
1% and 5% level of significance, respectively.

Panel A: Effect of Risk Shifting on Firm Value

∆Market-to-book ∆Market-to-book ∆Market-to-book ∆Market-to-book
(1) (2) (3) (4)
RF06=1 RF07=1 RF06=1 RF07=1

∆Invest -0.186 2.190** -0.248 1.682*
0.253 0.894 0.233 0.988

∆Invest *Z-score 0.342 -6.369** -0.491 -5.744*
0.448 2.974 0.494 3.312

Default spread -1.691*** -0.19 -1.644*** -0.064
0.428 0.429 0.444 0.436

Treasury rate 0.109 0.343*** 0.0567 0.321***
0.103 0.037 -0.093 0.036

Firm level controls Yes Yes Yes Yes
∆Firm level controls Yes Yes No No
Industry fixed effects No No Yes Yes
Number of observations 3309 3146 3431 3256
R-squared 0.277 0.535 0.291 0.543

Panel B: Costs of Risk Shifting

Average changes in investment for firms with high refinancing risk (RF07) 0.84%
Average changes in investment for firms with low refinancing risk (RF06) 0.31%
Over investment for firms with high refinancing risk (RF07) 0.53%

Sensitivity of firm market-to-book ratio to changes in investment -6.37
Costs of over- investment for firms with high refinancing risk (RF07) -3.38%
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normal market condition, there is no strong negative relationship between changes in

investment and changes in performance (i.e., 0.34 and not significant).

Panel B of Table 2.12 confirms that financially distressed firms experience increase

in investment by 0.84% when refinancing cost is high at the peak of the crisis in 2008.

In contrast, these firms increase their investments by only 0.31% when rolling over

prior to the crisis (one year earlier). Therefore, the over-investment amount is 0.53%,

which confirms Hypothesis 1 that refinancing risk generates risk-shifting behavior in

shareholders. From the calculation in the Equation (2.3), the agency conflicts reduce

the value of the firms (market-to-book ratio) by 3.38%.

2.5.2 Estimate the Value of Debt Covenants

The previous evidence of covenants indicate that shareholders decrease excessive in-

vestment spending when creditors impose financial constraints on a firm during a

rollover process. As a result, risk-shifting behavior is reduced when shareholders are

not able to easily transfer wealth to themselves from creditors.

In this section, I explore the increase in a firm’s market-to-book ratio due to the

reduction in excessive investment spending. In particular, I measure the magnitude of

the positive relationship between debt covenants and firm performance during periods

of high refinancing risk. The analysis in this section is based on financially distressed

firms, as they are vulnerable to the financial market shocks and more likely experience

risk-shifting behavior.

Similar to the procedure used previously in estimating the costs of risk shifting,

I use a two-step method to estimate the increase in a firm’s value as a result of debt

covenants. Without the loss of generality, I use a general measure of debt covenant,
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COV dummy, which includes both financial and net-worth covenants. In the first

step, I regress the changes in the market-to-book ratio on the changes investment

intensity for firms with covenants and those without. The independent variable of

interest is the interaction term of changes in investments, Baa default spreads, and

the indicator dummy. Therefore, the sensitivity of changes in market-to-book ratio

to investments is estimated by the coefficient γ1.

Covenantbenefit = γ1[(invH − invL)COV dummy=1 − (invH − invL)COV dummy=0] (2.4)

Here, invH and invL are the averages of net investment ratio for the high and low

refinancing risk firms respectively.

Panel A of Table 2.13 shows the results from the first-step estimation. As stated

in the Hypothesis 2, the debt covenants can reduce the agency conflicts between cred-

itors and shareholders when firms roll over large amounts debt during crisis periods.

Column (1) shows the results for the firms without debt covenant (COV dummy=0)

and Column (2) is the results for firms with debt covenants. As predicted, the co-

efficient on the investment and refinancing risk interaction term is 1.29, in Column

(2). This indicates that debt covenants have a strong positive effect on the operating

performance, even for financially distressed firms. However, without debt covenants,

as in Column (1), the coefficient on the refinancing risk interaction term is only 0.58

and is not statistically significant. Therefore, no positive relationship can be found

between investment and market-to-book ratio in absence of creditor control.

In the second stage, for all the financially distressed firms, I calculate the changes

in investment for the firms with covenants and without. Panel B of Table 13 confirms
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Table 2.13: The dependent variables are the changes of market-to-book ratio for the subsample
of distressed firms, from the quarter when firms start to retire maturing debt to four quarters
after when debt becomes due. The financially distressed firms refer to those with Altman’s Z-score
below the median of 0.265 from Altman’s original default model. Columns (1) and (3) present the
changes in the market-to-book ratio for firms with debt covenants (COVdummy=1, those have either
financial covenant or net worth covenant). Columns (2) and (4) present the results for firms without
covenants (COVdummy=0, those have neither financial nor net worth covenant). The independent
variables are changes in net investment ratio (“∆Invest”, from quarter of refinancing to four quarters
after refinancing), the interaction of “∆Invest”, the default spread, and the refinancing risk dummy
(RF07). Firm characteristics are captured by the following 6 firm-level control variables: the log of
assets, the market-to-book ratio, the leverage ratio, the current ratio, and the cash ratio. ∆ refers to
the changes in the 6 firm-level control variables from the quarter of refinancing to four quarters after
the refinancing. All columns include industry fixed effects based on two-digit SIC code. Standard
errors are clustered by firm and fiscal year from 2005 to 2010. *** and ** denote 1% and 5% level
of significance, respectively.

Panel A: Effect of Debt Covenant on Firm Value

Financially Distressed Financially Healthy

∆Market-to-book ∆Market-to-book ∆Market-to-book ∆Market-to-book
(1) (2) (3) (4)
COVdummy=0 COVdummy=1 COVdummy=0 COVdummy=1

∆Invest 0.139 0.011 0.142 0.009
0.101 0.074 0.099 0.074

∆Invest *Spread*RF07 0.584 1.289* 0.680 1.178*
0.721 0.746 0.728 0.671

Default spread 0.087*** 0.031 0.085*** 0.023
0.020 0.043 0.021 0.046

Treasury rate -0.012 0.007 -0.010 0.006
0.011 0.019 0.011 0.019

Firm controls Yes Yes Yes Yes
Changes in firm controls Yes Yes Yes Yes
Industry fixed effects No No Yes Yes
Observations 17790 1629 17790 1629
R-squared 0.294 0.271 0.305 0.316

Panel B: The Benefits of Debt Covenants

The average of changes in investment with debt covenants for distressed firms -4.22%
The average of changes in investment without debt covenants for distressed firms -1.23%

Cut in average investment -2.99%

Sensitivity of market-to-book ratio to changes in investment 1.29
Benefits of debt covenants to firm value 3.86%
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that the shareholder over-investment problem is mitigated: an average firm’s invest-

ment is reduced significantly by 4.22% with covenants, despite shareholders suffer

enormous rollover losses at the peak the crisis. As a result, the creditor-shareholder

interest is closely aligned. In absence of any covenant, a firm’s investment spend-

ing is decreased by only 1.23%. Therefore, the difference of 2.99% is referred to as

investment cuts for firms with debt covenants.

Combining the results in the first step, the benefits of debt covenants is 3.86% for

distressed firms. This confirms the Hypothesis 2 that if creditors can exercise control

rights by using debt covenants, a firm’s probability of default is reduced and its value

is protected even when there exists severe financial market shocks.

2.6 Robustness Tests: stock return evidence using

event study

In previous sections, I demonstrate empirical evidence towards the shareholders’ over-

investment and risk-shifting behavior when refinancing large amounts of debt at the

peak of the crisis, based on firm level accounting information. In addition, debt

covenants can significantly improve firm value and performance.

In this section, I explore the implications of refinancing risk on agency conflicts

using stock returns. In essence, do investors react negatively to the shareholders’

risk-shifting behavior? To do so, I derive long-run abnormal stock returns for high

refinancing risk firms: the difference between the firm’s actual stock returns during

the event periods (refinancing at crisis) and the benchmark portfolio, after controlling

for various risk characteristics (to be shown in detail below).
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2.6.1 Methodology

I adopt the event study method to examine the stock market implication of risk shift-

ing by estimating the abnormal returns around the refinancing period. For example,

the refinancing month is at 0 and +1 indicates one month after the refinancing activ-

ity. I focus on the abnormal returns between the month 0 and month +12 to explore

the long-run consequences of refinancing risk in particular.

The abnormal return estimates are obtained from the following regression as:

ri = ai +X ′Bi + εi, i = 1, 2, ..., N (2.5)

In the Equation(2.5), ri is the monthly stock returns in excess of the one-month

constant treasury rate for each firm i. I regress the monthly returns on an intercept,

and the four-factor benchmark monthly return factor X. The event month 0 is defined

as the earliest month in a quarter such that a firm has to rollover more than 20% of

long-term debt in 2008 (which is the RF07 dummy in the previous analysis). The

coefficient Bi is the set of loadings on the four-factor model. Also, the intercept ai

measures the firm i’s abnormal returns in the estimation window, which is [−24,−12]

in my analysis. In particular, I focus on the stock performance after the event, from

the month of refinancing to twelve months after after event without loss of generality.

Furthermore, the expression in Equation(2.5) can be interpreted as:

ARit = Rit − E(Rit|Xt) (2.6)

89



where i indicates for firm and t indicates for event month. Rit is the actual ex-post

returns for firm i in the event window, and E(Rit|Xt) is the expected return derived

from the four-factor model in the estimation window [−24,−12].

Similar to Nini, Smith, and Sufi (2012), I include four factors as the benchmark

model for calculating abnormal returns, including Fama and French (1993) and a mo-

mentum factor. Precisely, the four-factor model includes: (1) the monthly return on

the equally weighted average index of NYSE/AMEX and NASDAQ stocks, measured

in excess of one-month treasury rate; (2) the average return on a small capitalization

portfolio minus the average return on a large capitalization portfolio; (3) the aver-

age return on a value portfolio (high book-to-market) minus the return on a growth

portfolio (low book-to-market); and (4) the difference in the monthly return of stocks

with high returns over the trailing eleven months and stocks with low returns over the

trailing eleven months. These are all obtained from Kenneth French’s data library. I

then estimate the parameters for the Equation(2.5) from January 2005 to December

2010. The coefficient on the factor loading estimates are shown in Panel A of Table

2.14.

2.6.2 Results

The average cumulative abnormal returns (CAR) are illustrated in Panel B of Ta-

ble 2.14. At the event month 0, the coefficient on CAR is relatively small (-0.2%)

and is not statistically significant at 10% level. This result is consistent with Nini,

Smith, and Sufi (2012) and Beneish and Press (1995), who document that investors

do not immediately respond to the refinancing event due to an information gathering
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Table 2.14: This table reports event study estimates of stock price performance for firms with high
refinancing risk (RF07, firms have more than 20% of long-term debt maturing at the end of 2007 that
will become due in 2008). In Panel A, the factor-loading estimates are over the estimation window
(24 months to 12 months before the refinancing event) for 5,050 high refinancing risk firms. The four
factor model controls for: 1) the excess return on the NYSE/AMEX market return; 2) the difference
between the returns on small and big stocks; 3) the return performance of value stocks relative to
growth stocks; 4) the return performance of high momentum stock relative to the low momentum
stocks. Panel B, I estimate the event-study monthly cumulative abnormal returns of stocks after the
refinancing event. Panel C shows the monthly cumulative abnormal returns following the refinancing
event, for the subsample of financially distressed firms (those with Z-score below the median value
of 0.265). Standard error estimates are clustered at firm-level and shown in parentheses.

Panel A: Factor loading estimates for distressed firms

Intercept Excess mar-
ket return

Small-big
stocks

Value-growth
stocks

High-low
momentum
stocks

Mean factor-loading
estimates

-0.411 1.093*** 1.139*** -0.511 0.363***

0.260 0.154 0.157 0.313 0.137

Panel B: Cumulative abnormal return (CAR) estimates

Event month
[0]

Event
months
[+1, +3]

Event
months
[+1, +6]

Event
months
[+1, +12]

Mean CAR -0.002 -0.012*** -0.009*** -0.011***
Standard error 0.003 0.001 0.001 0.001

Panel C: Cumulative abnormal return (CAR) estimates for distressed firms

Event month
[0]

Event
months
[+1, +3]

Event
months
[+1, +6]

Event
months
[+1, +12]

Mean CAR -0.003 -0.010*** -0.013*** -0.015***
Standard error 0.005 0.002 0.002 0.001
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process. However, from the first month after the event +1 to 3 months after the

event ([+1,+3]), the CAR estimate becomes negative with an intercept of -1.2% and

is significant at 1% level. Within six months of the refinancing event, firms lose an

average CAR of approximately -0.9%.

One important observation is that: firms experience significant cumulative ab-

normal returns in the long-run comparing to the short-run. That is, the abnormal

returns decrease slightly at the event month and decrease sharply immediately af-

ter the refinancing event. The stock market adversely reacts to a firm’s refinancing

risk and its shareholder’s risk-shifting behavior until twelve months later. This ev-

idence implies that, investors respond negatively to refinancing event, as they are

able to learn about shareholders’ excessive investment decisions. In addition, agency

conflicts between creditors and shareholders can have long-run implications than the

refinancing event itself.

Figure 2.5 illustrates the event-time abnormal returns from twelve months before

to twelve months after the refinancing event. Firms experience substantial losses of

approximately 9% per month in their stock returns right before the refinancing event.

This indicates that firms are under refinancing pressure: investors worry about firms’

ability to rollover large fractions of long-term debt maturing when there exits severe

panics in the short-term credit market at the start of the crisis. Since this decline in

firm performance is mainly driven by the external financing frictions, I call this first

drop the “market liquidity effect on stock price”. When retiring long-term debt either

by issuing new debt or withdrawing internal cash stock, investors react to a firm’s

ability to rollover as a positive signal of its financial health. This leads to increases

in abnormal returns right after the refinancing month. However, as the credit market
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Figure 2.5: This figure displays the average abnormal returns from event study for the refinancing
risk firms, from 12 months prior to refinancing to 12 months after when debt become due [-12, +12].
The refinancing event occurs at month 0, one year prior to the debt maturing. High refinancing
risk firms (RF07) have more than 20% of long-term debt maturing at the end of 2007 that will
become due in 2008. Abnormal returns are derived from a four-factor model. The four factor model
controls for: 1) the excess return on the NYSE/AMEX market return; 2) the difference between
the returns on small and big stocks; 3) the return performance of value stocks relative to growth
stocks; 4) the return performance of high momentum stock relative to the low momentum stocks.
The estimates are for the event months from January 2006 to January 2010, and include 262,997
firm-month observations.

condition deteriorates, shareholders bear significant rollover losses and the conflicts of

interest between creditors and shareholders become more severe. As a consequence,

shareholders invest aggressively, paying themselves more dividends, and increase cash

acquisitions to maximize their own benefits in the short run. In an environment with

perfect information, these firms experience significant drops in stock prices as market

participants respond negatively to shareholders’ risk-shifting behavior. This is the

secondary effect of financial market frictions, referred to as the “risk shifting on stock

price”. Moreover, the negative abnormal returns are persistent with an average of -2%

per month, even twelve months after the refinancing event (with slight improvement in
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stock performance ten months after refinancing). These results on stock performance

are consistent with the Hypotheses 1, which demonstrates that risk shifting behavior

is associated with excessive investment and lower firm value (market-to-book ratio).

Importantly, the evidence on substantial abnormal losses confirms the validity of

previous results of the negative impact of refinancing risk on shareholders’ value.

When firms have large amounts of long-term debt to retire, shareholders obtain less

returns when the borrowing costs increase substantially at the peak of the crisis. This

is the key channel that drives the agency conflicts between creditors and shareholders.

Furthermore, as stated in Hypotheses 1, the risk-shifting behavior is more severe

for financially distressed firms. Here, I test whether this statement holds using the

stock level data. Panel C of Table 2.14 reports the results for financially distressed

firms that rollover maturing debt during the crisis. The average abnormal returns

are negative across event windows, and is larger in magnitude than the average firm’s

in Panel B (except for CAR[+1, +3]). For example, within twelve months of the

refinancing process, distressed firms have an average CAR of -1.5% per month. This

estimate is significant at the 1 percent level using robust standard errors. Compared

with the results in Panel B, shareholders of financially distressed firms indeed expe-

rience substantial losses than the average of all the firms. This significant negative

abnormal returns support the prior evidence of risk shifting: shareholders of high re-

financing risk firms invest more aggressively, which maximizes their own equity value

but lower firm value and growth potential.
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2.6.3 The effects of restrictive covenants on stock perfor-

mance

I now use the stock market data to test the Hypotheses 2: whether restrictive

covenants can mitigate the agency conflicts arising from refinancing risk. Again,

I estimate abnormal returns against a four-factor model to test the effectiveness of

stronger creditor control rights on corporate earnings. In particular, I adopt an al-

ternative measure, the buy and hold abnormal returns (BHAR), to test whether debt

covenants lead to positive stock performance. This measure assumes that sharehold-

ers buy and hold assets for a longer period of time, which can be used as a robustness

check and to compare with the previous cumulative abnormal returns. The expression

for BHAR discussed by Barber and Lyon (1997) is as follows:

BHARit =
t∏
t=1

[1 +Rit]−
t∏
t=1

[1 + E(Rit)] (2.7)

where Rit is the actual stock return and E(Rit) is the expected return derived

from the four-factor model as shown previously.

Table 2.15 shows the cumulative abnormal returns twelve months after a refinanc-

ing event if creditors impose a debt issuance sweep on a firm.

First, Column (1) of Panel A reports the abnormal performance for firms without

any covenant, when refinancing large fraction of long-term debt at the peak of the

crisis. The mean BHAR is -6.5% and is statistically significant at the 1% level. This

estimate is lower than the cumulative abnormal return derived in Table 14 during the

same period, which is -1.1%.18

18This indicates that the previous results on average abnormal returns are a conservative measure
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Table 2.15: This table reports event study estimates of stock price performance for firms with high
refinancing risk (RF07, firms that had rolled over more than 20% of long-term debt in 2008). All
the estimates are obtained over the estimation window (24 months before to 12 months before the
refinancing event) for 5,050 high refinancing risk firms. The four factor model controls for: 1)
the excess return on the NYSE/AMEX market return; 2) the difference between the returns on
small and big stocks; 3) the return performance of value stocks relative to growth stocks; 4) the
return performance of high momentum stock relative to the low momentum stocks. The cumulative
abnormal returns here, called BHAR, are obtained from a ”Buy and hold” investment portfolio,
which is calculated using compounding returns over the 12months following the event window [+1,
+12]. Panel A: Column (1) shows the BHAR for the firms without any type of debt covenants; and
the results in Column (2) are firms with any type of financial or net worth covenants. Column (3)
shows the BHAR for firms with debt issuance sweep imposed by creditors (the percentage amount
of net proceeds that a company receives from the issuance of debt that must be used to pay down
any outstanding loan balance). Column (4) shows the BHAR following the refinancing event, for
the subsample of firms with equity issuance sweep (the percentage amount of net proceeds that a
company receives from the issuance of equity that must be used to pay down any outstanding loan
balance). Panel B: Column (1) illustrates the BHAR for firms with capital expenditure restrictions
(where creditors set the maximum amount of expenditures such that managers cannot exceed).
Column (2) shows the effects of stock performance as a result of dividend restrictions, when the
borrowers are restricted from paying dividend to their shareholders. All standard error estimates
are clustered at firm-level and shown in parentheses.

Panel A: Issuance covenants

(1) (2) (3) (4)
Without COV COVdummy Debt issuance

sweep
Equity issuance
sweep

Mean CAR -0.065 -0.014 -0.007 -0.009
Standard error estimates (0.009)*** (0.003)*** (0.004)* (0.004)**

Panel B: Restrictive covenants

(1) (2)
Capital expenditure restrictions Dividend Restrictions

Mean CAR -0.032 -0.021
Standard error estimates (0.017)* (0.008)***
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The value of BHAR in Columns (2)-(4) with covenants is higher than the case

without any covenant in Column (1). This confirm the value-enhancing effect of

stronger creditor rights: from one month after the refinancing event to twelve months

later [+1,+12], the average abnormal return is -1.4% if there is any type of debt

covenant and is statistically significant at the one percent level. For firms with debt

or equity issuance sweep imposed by creditors, the intercepts are all higher (-0.7%

and -0.9% respectively) and the value-enhancing effect persists even 12 months after

refinancing. As a result, shareholders do not experience significant losses in their

wealth despite borrowing costs increased sharply during the year 2008. These results

support Hypothesis 2 such that, creditors can impose debt covenants to improve the

corporate governance of a firm.

In Panel B, I examine the impact of capital expenditure restrictions and divi-

dend restrictions in alleviating the agency conflicts. Similar to the results in Panel

A, creditors exercise control rights by restricting managers’ excessive risky invest-

ment and dividend payments. These mechanisms prevent the transfer of wealth from

creditors to shareholders, associated with risk-shifting behavior, which further mit-

igates the agency conflicts. Furthermore, these findings support the argument that

debt covenants restore efficiency through the channel of capital structure, as shown

previously. Firms experience sharp reductions in net debt issuance (-3.7% for debt is-

suance sweep compare with -3.1% for equity issuance sweep). Together, the evidence

on stock performance implies that, creditors set a maximum target leverage in order

to reduce the likelihood of bankruptcy and increase firm performance. Consistent

with Acharya, Amihud, and Litov (2011), strong creditor rights will reduce leverage

if the costs associated with default outweighs the benefits associated with increase in

of risk shifting
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the supply of credit.

2.6.4 Future work

It will be an interesting exercise to examine the heterogenous effect of refinancing risk

for firms across industries. For example, is the shareholders’ risk-shifting behavior

prevalent and concentrated in some industries? This can be done based on the two-

digit SIC codes or the Fama-French sector classification.

The intuition is, for some industries, the amount of fixed assets (tangible assets)

can alleviate the agency conflict between creditors and shareholders. When firms are

in distress or have high probability of default, large amount of collateral or fix assets

can be used to hedge against rollover losses arising from refinancing risk. The pre-

diction is that, industrial structure and asset tangibility, have important implications

on agency conflicts and risk-shifting behavior. When there is tangible assets avail-

able, both managers and creditors are able to obtain high residual value even in state

of bankruptcy. This reduces shareholders’ incentive from transferring wealth from

creditors to themselves. As a consequence, shareholders of firms with high fractions

of tangible assets are less likely to invest aggressively, despite market liquidity shock

reduces their debt capacity and value enormously.

However, for firms producing intangible assets (e.g., R&D), the shareholders’ risk-

shifting incentive can be significantly higher. In order to derive short-term returns

when a firm is in distress, the managers are more likely to demand higher dividend

payouts and engage in cash acquisitions. These malpractices further reduces the value

of firms and their growth potential.

Besides the heterogenous implications of risk-shifting behavior across industries,

98



one can study how shareholders adjust the tightness of debt covenants when refinanc-

ing risk is high. For example, during the crisis periods, some industries in distress are

more likely to experience liquidation and fire-sales. How should creditors intervene

in order to protect their own value become an important question, such as through

renegotiation as in Roberts and Sufi (2009b). They conclude that the re-negotiation

between creditors and shareholders is contingent on both the firm’s performance and

ex-ante covenant tightness. In particular, I am interested in exploring how should

creditors set optimal covenant boundaries according to the degree of market liquidity

shock. For example, creditors can adjust the “pricing grid”, where interest rate is

continent on accounting ratios or credit ratings, to prevent equity holders from taking

excessive risk.

Importantly, as market liquidity shock intensifies, should creditors impose tighter

or looser covenant restrictions for financially distressed firms near bankruptcy? In

addition, does the degree of debt covenant tightness depends on the tangibility of

underlying collateral and the industrial structure of an industry?

The issue of refinancing risk has important implications on future financial reg-

ulation. Shareholders’ risk shifting behavior generates higher credit risk for a firm.

This is idiosyncratic risk due to deterioration of market liquidity condition. How-

ever, if the market freezes (e.g. the asset-backed commercial paper market during

the crisis of 2007-2009), there can be significantly large number of firms refinancing

their long-term debt. Therefore, market liquidity shock triggers higher probability of

default for these firm, which can cause severe systemic risk of financial institutions. It

is important for policy makers to consider debt maturity structure and shareholders’

risk shifting behavior in measuring systemic risk. Furthermore, financial regulations
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on bank’s capital requirement should consider effects of refinancing risk and seniority

of debt structure on credit risk.

2.7 Conclusion

This chapter investigates the empirical evidence of risk-shifting behavior for firms with

high refinancing risk when re-issuing new debt at the peak of the crisis periods. It is

important to analyze the joint effects of financial market frictions and debt maturity

structure on firms’ financial and investment policies.

To do so, I examine the changes in investment spending of debt issuers conditional

on whether they need to rollover at the peak of the crisis. Firms had large amounts

of debt to rollover during the crisis face severe agency conflicts between creditors and

shareholders. This is because, as the credit market deteriorates, shareholders wealth

is reduced by bearing the rollover losses. Furthermore, I find strong evidence of risk

shifting associated with excessive investment spending and lower firm value, by using

both accounting and stock market data. My estimation on costs of shareholders’ risk

shifting suggests that financial market frictions not only increase borrowing costs, but

also have real implications at the corporate level.

In particular, I find significant positive relationship of between refinancing risk

and changes in investment intensity: the average net investment increased by ap-

proximately 2% when firms refinance debt during the year 2008 (those with high

refinancing risk). This increase represents one-fourth of the pre-refinancing invest-

ment levels. In contrast, for firms that had rolled over debt prior to the crisis (those

with low refinancing risk), there is no significant increase in net investment. The in-

crease in investment for these firms experiencing high refinancing risk is significantly
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higher than firms refinanced earlier (with an increase of only 0.1%). In addition, firms

with maturity “spikes” during the crisis experience significant increase in dividend

payment to shareholders and cash acquisitions. Moreover, the risk-shifting behavior is

especially severe for financially distressed firms with low Altman’s Z-score. Moreover,

debt maturity structure magnifies the negative relationship between supply of credit

and firm value: one percent increase in credit spreads decrease firms’ market-to-book

ratio by 3.4% due to shareholders’ risk shifting behavior.

I also examine the effectiveness of covenants in mitigating agency conflicts when

refinancing risk is high during the crisis periods. Creditors use debt and equity

issuance sweeps to monitor a firm’s debt re-issuance. In particular, firms with debt

(equity) sweeps imposed by creditors experience decrease in investment by 6% (5%)

and net debt issuance by 3.7% (3.1%) respectively. Also, covenants contribute to

significant improvements on firms’ growth potential and performance, especially for

financially distressed ones. For example, the average benefit of debt covenants on

market-to-book ratio is 3.9% for distressed firms. Consistent with Nini, Smith, and

Sufi (2009) and Nini, Smith, and Sufi (2012), creditors play an active role in corporate

governance, especially during periods when credit market deteriorates.

In terms of contribution, I establish an linkage between financial market frictions

and risk-shifting behavior through the unique channel of debt maturity structure:

whether a firm refinances large amounts long-term debt during financial distress pe-

riods. I demonstrate that creditors’ intervention using debt covenants can mitigate

risk shifting and improve firms’ performance.
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Chapter 3

How Effective Was the Federal Reserve’s

Commercial Paper Funding Facility? Evidence

from Stock Performance and Loan Provisions

3.1 Introduction

After Lehman’s bankruptcy, the Federal Reserve created several liquidity facilities to

alleviate the freezes in the short-term credit markets. In this chapter, I evaluate how

a particular emergency liquidity facility (the Commercial Paper Funding Facility)

helped stabilize the financial system. In particular, I study the channels through

which the liquidity backstop mitigated rollover risk in the commercial paper market

and prevented runs in the money market mutual funds (MMMF) during the credit

crunch.1

There are several programs that were created by the Federal Reserve System

1Since the U.S. money market mutual funds (MMMF) industry is not protected by the deposit
insurance from the Federal Reserve, these funds are vulnerable to runs by investors, especially when
they suspect the value of these funds will drop below zero (“break the buck”).
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during the periods when the financial market experienced significant turmoil, follow-

ing Lehman’s bankruptcy. On September 16, 2008, the Federal Reserve announced

the Asset-Backed Commercial Paper Money Market Mutual Fund Liquidity Facility

(AMLF) to address runs on money market mutual funds. Bump, Parkinson, Duygan-

Bump, Parkinson, Rosengren, Suarez, and Willen (2013) study the ways that AMLF

helped to stabilize outflows from money market funds and reduced asset-backed com-

mercial paper yields substantially. Details of the Commercial Paper Funding Facility

and the AMLF program will be discussed in a later section.

The goal of the Commercial Paper Funding Facility (CPFF) was to provide short-

term financing to large and complex financial institutions in need of refinancing com-

mercial paper near maturity. After Lehman’s bankruptcy, money market mutual

funds faced significant redemptions as money market investors exit these funds (es-

pecially when they suspect a fund may “break the buck”). As a result, the shortage

in the supply of short-term credit is further exacerbated by investors’ decrease in

demand for the money market instruments. For example, the prices of 7-day AA fi-

nancial and non-financial commercial paper jumped substantially as of August 2008.

With the specific goal of increasing the liquidity of asset-backed commercial paper

(ABCP) markets, the Federal Reserve initiated the CPFF to promote the stability of

the entire financial sector and prevent systemic default risk.

This chapter tests the effectiveness of the Commercial Paper Funding Facility

(CPFF) in providing timely short-term financing to financial institutions and mit-

igating rollover risk in the asset-backed commercial paper market. I first analyze

the impact of the Commercial Paper Funding Facility on the performance of CPFF

recipient banks and the CPFF banks’ borrowers. Stock level results demonstrate
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the effectiveness of the CPFF program. Using the event study method, my regres-

sion results indicate that banks with access to CPFF earned 2.0% abnormal returns

against standard market model. In particular, by using various estimation windows

and event windows, the positive earnings for banks with a liquidity backstop are ro-

bust. These results suggest that investors view government guarantees favorably in

terms of reducing panic in short-term credit markets and preventing systemic defaults

of large financial institutions. However, banks without access to the CPFF earned

-0.7% model adjusted returns due to shortages of short-term cash.2

In addition, using the propensity score matching method, I test whether the results

on stock performance are driven by various bank fundamentals and the possibility

of selection bias by the Federal Reserve. Based on matching banks with similar

characteristics and focusing on high rated groups, my results indicate that the effect

of the liquidity backstop is positive and significant. Therefore, the facility serves

its intended purpose in alleviating runs on money market funds by investors due to

sudden financial market disruptions. The evidence is consistent with the results in

Duygan-Bump, Parkinson, Rosengren, Suarez, and Willen (2013) on the effectiveness

of another emergency liquidity facility (AMLF): AMLF helped stabilize the outflows

from money market mutual funds and drove down the asset-backed commercial paper

(ABCP) spreads.

Second, to explore the additional impacts of the CPFF program beyond stock

performance (on a short event window), I investigate the lending behavior of CPFF

banks both prior to and ex-post of the most recent crisis. I exploit the variation in

2One possible reason for the negative abnormal returns for banks without access to the CPFF
program is the welfare losses in the liquidation process. Without the liquidity backstop from the
Federal Reserve, the money market mutual funds can suffer from substantial amounts of fire sale
costs when rolling over maturing commercial paper.
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CPFF banks’ willingness to offer funds during a time of credit crunch. In particular, I

study the new syndicated loan contracts provided by CPFF banks to their relationship

borrowers, by examining loan terms (spread over LIBOR and the amount of loans).

My regression results indicate that an average firm experienced a 13% increase in

bank loans issued by a CPFF lender after the third quarter of 2008. The substantial

increases in lending by CPFF recipient indicate that government explicit guarantees

generate positive spill-over effects indirectly even to non-recipient firms in the real

sector. Furthermore, during periods of financial distress, relationship borrowers with

repeated past interactions can obtain cheaper financing. For example, these borrowers

experience substantially lower spread on new bank loans. The evidence on bank loans

is also consistent with the credit rationing literature: information asymmetry between

banks and firms plays an important role, especially in periods with disruptions in the

supply of credit.

Third, since CPFF lenders extend more loans to their relationship borrowers, I fur-

ther study the changes in the default risk of these firms. This allows us to explore the

implications of government interventions in the context of corporate governance. In

particular, I follow Murfin (2012)’s approach by constructing the measuring covenant

strictness index. My analysis indicates that the borrowers of CPFF recipient banks

are less likely to breach their debt covenants. The lower probability of covenant vio-

lations is consistent with the evidence on the improved performance of the borrowers

of CPFF lenders. As these firms experience higher earnins in the future periods, the

slackness between accounting variables and their covenant thresholds increases.

This chapter utilizes hand-collected data to evaluate the effectiveness of the CPFF.
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First, from the Federal Reserve Board, I collect the complete transactions of commer-

cial paper purchased under the liquidity backstop from October 27, 2008 to February

1, 2010. In particular, this dataset identifies both commercial paper issuers that

accessed the facility and sponsoring institutions. This classification allows us to ex-

plore the commercial paper purchases made at the parent company level, instead

of at special-purpose vehicles or at conduits. Furthermore, it contains detailed in-

formation on the date of purchase, the amount of purchase, the spread charged on

the loans (both the discount rate and the credit enhancement surcharge), and the

underlying collateral.3 By merging this unique transaction level data with the daily

CRSP/Compustat data, I am able to obtain the master CPFF-CRSP/Compustat

dataset. Second, using bank loan data from Dealscan, I study whether liquidity

backstop generates new lending from CPFF recipient banks to their relationship bor-

rowers. From an econometrics identification perspective, government interventions

can be used as a quasi-experiment to study how liquidity transmits from financial

institutions to non-financial institutions. Moreover, as government guarantees re-

sult in an increase in banks loans provided to the real sector, the CPFF program

has important implications beyond mitigating rollover risk in the commercial paper

market.

On one hand, this chapter highlights the effectiveness of the Commercial Paper

Funding Facility in providing timely short-term financing to financial institutions that

face severe shortage of liquidity. On the other hand, the facility is associated with

increased lending from recipient banks to clients of these banks, which is referred to

3The“Discount Rate” refers to the fee for unsecured commercial paper, which is equal to a three-
month overnight index swap (OIS) rate plus 100 basis points per annum. The discount rate imposed
for asset-backed commercial paper was a three-month OIS plus 300 basis points. The “credit enhance
surcharge” indicates the surcharge of a 100 basis point per annum fee paid up front on each sale of
commercial paper to the CPFF LLC in the case without any collateral.
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as the positive spill-over effect (or the indirect channel). Through both the direct

channel of liquidity provision to major banks and the indirect channel, the program

enables a wide range of institutions to benefit from a lower cost of financing (in terms

of yield on asset-backed commercial paper), especially when these institutions are

vulnerable to liquidity shocks.

As an extension, I discuss the effectiveness of the Commercial Paper Funding

Facility in reducing the credit risk of both its recipients and the recipients’ borrowers.

That is, we need to learn about the idiosyncratic risk and systemic risk of recipient

banks with access to the facility. In order to address this question coherently, we

need to use the Markit data on credit default spreads (CDS) and construct different

measures of systemic risk according to the recent survey paper by Bisias, Flood,

Lo, and Stavros (2012). In addition, I can build alternative measure of each bank’s

access to the CPFF as the percentage of the amount of loans near maturity (within

one year) that get purchased by the government. In this way, access to funding facility

is a continuous variable, instead of dummy variable, that links the supply of credit

to demand for financing (debt maturity obligation).

At a broader level, the findings from testing the effectiveness of CPFF reveal that

government interventions through commercial paper purchases serve to reduce panic

in financial markets arising from rollover risk. These results have implications for

the public debate on the usage of government guarantees. One potential concern is

whether implementation of emergency lending facilities leads to moral hazard prob-

lems. Evidence from debt covenant violations indicates that the CPFF program is

associated with a lower probability of breaching debt covenants. This suggests that

firms with the access to the CPFF are less likely to engage in risk-shifting behavior
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and there is less potentially moral hazard problems.4

3.1.1 Literature

In a broader context, this chapter is related to research and recent discussions on

the regulation of financial institutions. Historically, the role of the Federal Reserve as

lender of last resort has been addressed by numerous papers in economics and finance.

However, with respect to the most recent financial crisis, the challenge is to address

the rollover risk in the commercial paper market by providing liquidity backstop

to systemically important financial institutions, especially given the complexity of

their business and products (such as off-balance sheet financing). For example, how

to effectively reduce systemic risk and prevent ex-ante moral hazard problems still

become challenging tasks for regulators.5

In addition, there is a growing literature that studies the relationship between

securitization and financial crisis, such as Mian and Sufi (2009) and Keys, Mukherjee,

Seru, and Vikrant (2010). Also, the issue of over-leverage and securitization has been

discussed by Adrian and Shin (2009) and Acharya, Schnabl, and Suarez (2013).

First, my empirical study contributes to the existing literature on rollover risk

and maturity-mismatch problems in the money market. For example, commercial

paper issuers face rollover risk when they have insufficient cash stocks to retire the

debt near maturity. Various papers by Schnabl and Acharya explore the collapse

of the commercial paper market following Lehman’s bankruptcy. This phenomenon

4In this context, moral hazard refers to whether the Federal Reserve’s emergency liquidity facility
leads issuers to engage in riskier behavior than they would have otherwise.

5Since the financial crisis of 2007-2009, the goal and priority of government intervention is to
limit banks’ excessive risk taking, especially those that rely on issuing short-term commercial paper
to finance long-term projects.
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created panic in short-term credit markets, which triggers runs in money market

funds. Recently, there is a growing number of theoretical works that examine the

relationship between rollover risk and credit risk, such as He and Xiong (2011b).

Given the problem of maturity mismatch faced by commercial paper issuers, this

chapter analyzes whether the CPFF program has restored financial stability and mit-

igated rollover risk since its implementation. My chapter fits into the literature on

bank bailouts and strategic restructuring. One of the most related empirical papers

is that by Duygan-Bump, Parkinson, Rosengren, Suarez, and Willen (2013), which

examines the effectiveness of emergency liquidity facility. In particular, they focus

on the implications of the AMLF program in preventing runs on the money market

funds: the AMLF facility reduced the outflows from money market funds and low-

ered yields on asset-backed commercial paper. To explore the issue further, Covitz,

Liang, and Suarez (2013) study the causes of the runs on the asset-backed commer-

cial paper market. They show that runs happen more frequently for programs with

weak fundamental characteristics, such as those with insufficient liquidity support

from providers. Therefore, the sponsoring institutions play an important role in de-

termining the survival of their conduits. Kacperczyk and Schnabl (2013) examine the

relationship between implicit guarantees and risk taking by conduits. Their regression

results suggest that funds sponsored by financial institutions with higher equity value

take on less risk. In addition, implicit guarantees can serve to reduce risk taking by

using different measures of risk taking. Thus, their findings provide insights on the

effectiveness of guarantees from sponsors, which complements my research on explicit

government guarantees.
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This chapter is related to Chava and Purnanandam (2011) in terms of loan provi-

sion: these authors use the Russian crisis in the fall of 1998 as a natural experiment.

In order to separate the effect of borrower demand for loans and the supply of credit

by banks, they examine the implications of the Russian crisis on bank-dependent bor-

rowers. Furthermore, Gao and Yun (2012) also explore the real effects of the CPFF

program and conclude that it reduces borrowing costs and generates more profits.

There are several main differences between Gao and Yun (2012)’s work and mine:

first, they use commercial paper eligibility based on ratings as the indicator for the

CPFF access, while I use the actual purchase of commercial paper by the CPFF as

the access dummy. Second, they focus on firms’ profitability, while I examine the

abnormal returns by using the event study method.

In terms of theoretical work, Philippon and Schnabl (2013) examine the mecha-

nisms through which government interventions can recapitalize a banking sector due

to debt overhang. This chapter also relates to the literature in bank restructuring

and reorganization in case of insolvency. Ayotte and Skeel (2010) argue that Chap-

ter 11 proceedings are adequate if managed properly by the government. The key

is how asset purchase programs can support the price discovery of risky assets and

resolve illiquidity in the commercial paper market. Furthermore, the concern on op-

portunistic participation (i.e., the possibility that some banks might participate but

not actually increase their lending) was debated in the implementation of the TARP

(Troubled Asset Relief Program) and in its subsequent assessment. Also, it would

be interesting to examine how government interventions generate informational and

macroeconomic rents for banks.
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The primary objective of the following sections of this chapter is to provide a thor-

ough examination of the CPFF program. Adrian, Adrian, Kimbrough, and Marchioni

(2010) show that the expansion of the CPFF was accompanied by a narrowing of the

spread between commercial paper rates and comparable OIS (overnight index swap)

rates. My contribution is to study how the CPFF’s liquidity backstop facilitates lend-

ing from CPFF recipients to their clients with whom they have past relationships. In

particular, the effectiveness of the facility in increasing bank lending is an important

channel to evaluate the program, in addition to the earnings performance.

3.2 Motivation: Creation of the CPFF

As studied by Adrian, Kimbrough, and Marchioni (2010), in the decade prior to the

crisis, ABCP increased from 250 billion in 1997 to more than 1 trillion by 2007 (that

is, from roughly 20% to as much as 50% of outstanding commercial paper). This was

mostly fueled by the considerable amount of residential mortgage exposure through

structured finance products.

Following the bankruptcy of Lehman Brothers on September 15, 2008, the U.S.

money markets experienced severe disruptions. For example, Reserve Primary Fund,

a prime money market mutual fund, “broke the buck” on September 16. This event

was followed by significant redemptions by investors and trigged a “flight to quality”

by investing in treasury bonds. Consequently, withdraws by money market investors

caused rollover risk (the inability to retire short-term obligations near maturity) to

commercial paper issuers. Moreover, the panic in the commercial paper market also

created a shortage of liquidity in the short-term credit markets to the issuers, which

led to negative consequences on the capital structure and investment decisions of
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these firms.

In order to address the maturity mismatch problem for commercial paper issuers

and to avoid further disruptions to the entire financial sector, the Federal Reserve

announced the Commercial Paper Funding Facility on October 7, 2008.6 The goal

of this program was to create a liquidity backstop to address the freezing of short-

term credit markets after Lehman’s bankruptcy. Importantly, the commercial paper

market is a key source of funding for various financial intermediaries. Figure 3.1

demonstrates the amounts of commercial paper purchased by the Federal Reserve

under the CPFF program. Note that there are three peaks in loans extended: the

first peak is at the initiation of the program at the end of October 2008; the second

peak is at the end of January 2009 three months after the first peak (the maturity of

most loans is 90 days); the third peak is around the end of April 2009 (another three

months later). Therefore, there exists a pattern in the commercial paper purchase

amounts, which indicates that the recipients of the facility had incentive to rollover

their commercial paper during this entire period.

In essence, the CPFF serves as a lender of last resort to prevent systemic defaults

by large and important financial institutions. However, there is unique feature to

this program: the Federal Reserve offers discount windows not only to issuers of

commercial paper but also to issuers that are not chartered as commercial banks.

The possible reason for this is the complexity of large financial institutions after the

moderation and the rapid growth of investment banking activity and off-balance sheet

financing. This is one of the major distinction between the CPFF and the AMLF, as

the latter program extends non-recourse loans to banks that purchased ABCP from

the money market funds. However, in the CPFF program, all the commercial paper

6The facility became operational on October 27,2008 and expired February 1, 2010.
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Figure 3.1: This figure shows the daily amount of loans extended in millions of dollars by the CPFF
program, from the Federal Reserve Board.

purchases are conducted by a special vehicle, called “CPFF LLC”. In addition, with

the widespread of securitization activities by both commercial and non-commercial

banks, maturity mismatch problems become a pronounced issue, especially when there

exists severe disruptions in the supply of short-term liquidity in the money market.

3.2.1 Timeline of Other Programs

There were other policy responses implemented in the 2008 by the Federal Reserve

following the liquidity disruption.

1) The Primary Dealer Credit Facility (PDCF) and the Term Securities Lending

Facility (TSLF) were implemented on September 14, 2008.

2) The foreign exchange swap lines with foreign central banks was expanded on

September 19, 2008.
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3) The Asset-Backed Commercial Paper Money Market Mutual Fund Liquidity

Facility (AMLF) was implemented on September 19, 2008. It extended “nonrecourse

loans (secured loans on which lenders can seize pledged collateral to minimize loss

upon default) at the primary credit rate to U.S. depository institutions and bank hold-

ing companies to finance their purchases of high-quality ABCP from money market

mutual funds.

4) The Money Market Investor Funding Facility (MMIFF) was announced on

October 21, 2008.

5) On October 14, the Federal Deposit Insurance Corporation (FDIC) announced

the creation of the Temporary Liquidity Guarantee Program (TLGP) to guarantee

the senior debt of all FDIC-insured institutions and their holding companies as well

as deposits in non-interest-bearing deposit transactions.

6) On November 25, the Federal Reserve announced the creation of the Term

Asset-Backed Securities Lending Facility (TALF). With this program, the Federal

Reserve Bank of New York was authorized to lend up to $200 billion on a nonrecourse

basis to holders of AAA-rated asset-backed securities (ABS) and originated consumer

and small-business loans.

3.2.2 Users of the CPFF

The Commercial Paper Funding Facility was designed to stabilize short-term financ-

ing markets by providing an additional source of funding to institutions to help them

reduce liquidity driven defaults. Various institutions have been active in the commer-

cial paper market, such as commercial banks, finance companies, ABS issuers, and

foreign issuers. Regrading the design of the program, it is important to distinguish
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between firms whose short-term funding was disrupted by liquidity events and firms

whose liquidity problems were due to their own credit event. As a result, the Federal

Reserve purchased top-tier paper that is rated A-1/P-1/F1 or higher in order to avoid

credit risk not related to market disruptions.

Another issue with respect to the operation of the facility is the monitoring of the

loans, especially those related to unsecured commercial paper. This is because when

financial and nonfinancial commercial paper is unsecured, the Federal Reserve charges

a credit enhancement fee, which is a 100 basis points per annum fee paid up front on

each sale of commercial paper to the CPFF LLC in cases without any collateral. As

a result, this surcharge can help to secure the loans or exercise extensive monitoring.

Note that the CPFF program offers a quasi-experimental exercise to examine whether

the liquidity backstop benefits commercial paper issuers given the increases in the

supply of credit. Therefore, this liquidity backstop works as a positive shock to a

bank’s capital and leads to an outward shift in the supply curve.

Table 3.1 provides an overview of the ten largest CPFF recipients, ranked by

the amount of commercial paper purchase. The main instruments purchased are

commercial paper and asset-backed commercial paper (ABCP). In particular, ABCP

purchase is associated with a higher discount rate and credit enhancement surcharge

to ensure that the underlying assets are less affected by market conditions. The largest

CPFF recipient is UBS (at sponsor level) with a total amount of $74531.102 million

commercial paper being purchased. In addition, American International Group had

the most frequent usage of the CPFF program, with a total of 90 transactions during

the period of October 27, 2008 and February 1, 2010. The total amount of commercial

paper purchased from the top 10 sponsors/issuers is near $474 billion. Furthermore,
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Table 3.1: This table illustrates the ten largest sponsors by total amount that used the Commercial
Paper Funding Facility during the period of October 27, 2008 to February 1, 2010. The names are
shown at sponsor level instead of issuer level. This information is collected from the Federal Reserve
Board. The “Amount (millions)” column indicates the total amount of CP/ABCP purchased by the
Federal Reserve. The “Frequency” column shows the total numbers of transactions. The “Discount
Rate” column denotes the fee for unsecured commercial paper, which is equal to a three-month
overnight index swap (OIS) rate plus 100 basis points per annum. The discount rate imposed for
asset-backed commercial paper was a three-month OIS plus 300 basis points. The “Credit Enhance”
column indicates the surcharge of a 100 basis point per annum fee paid up front on each sale of
commercial paper to the CPFF LLC in the cases without any collateral.

Parent/Sponsor Name Amount (millions) Frequency CP Type Discount
Rate
(%)

Credit
Enhance
(%)

UBS 74531.102 11 CP 1.452 1.000
American International Group 60230.602 90 CP 1.908 0.711
Dexia SA 53476.301 42 CP 1.370 1.000
Hudson Castle 53343.199 48 ABCP 3.320 0.000
BSN Holdings 42794.000 57 ABCP 3.326 0.000
The Liberty Hampshire Company 41379.801 36 ABCP 3.365 0.000
Barclays PLC 38774.898 7 CP 1.320 1.000
Royal Bank of Scotland Group 38517.000 67 ABCP 2.975 0.164
Fortis Bank SA/NV 38483.699 69 ABCP 3.173 0.072
Citigroup 32735.000 10 ABCP 2.711 0.000

Total 474265.602 437

116



the Federal Reserve had purchased $738 billion of either commercial paper or asset-

backed commercial through the CPFF program during this period. Therefore, this

liquidity backstop features a high concentration of usage by certain issuers, as the top

10 recipients account for more than half of the total recipients by the total amount

of commercial paper purchased during this entire period.

It is important to note that since the Federal Reserve only purchases top-tier

commercial paper rated A-1/P-1/F1 or higher, the quality of the underlying com-

mercial paper serves as an indicator for access to the CPFF program. Therefore, the

CPFF provides liquidity to issuers of commercial paper as opposed to a particular

set of institutions (such as those that are financially distressed). This offers a novel

experiment exercise to examine how liquidity backstop can serve as a substitute for

the sudden shortage of credit in the money market. As a result, the CPFF program

focuses on a particular asset class, with less stringent requirements for the types of

institutions that can borrow. Therefore, there is less of an endogeneity problem re-

garding validation of the empirical methodology due to the selection issue, which will

be discussed in detail in later sections. In particular, I show how propensity-score

matching can address the selection problem.

3.3 Data

3.3.1 Source

I use several different data sources for the stock performance and loan provision anal-

ysis in this chapter. From the Federal Reserve Board, I collect all 1157 transactions

made by the CPFF LLC, a specially created limited liability company that used the
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funds to purchase commercial paper directly from eligible issuers. The Federal Re-

serve Bank of New York (FRBNY) provided three-month loans to the CPFF LLC.

This sample includes both financial and nonfinancial institutions that had access to

the Commercial Paper Funding Facility (CPFF) from October 7, 2008 to February

1, 2010. According to the Federal Reserve, the commercial paper that was eligible

for purchase was highly rated, U.S. dollar-denominated, unsecured, and asset-backed

commercial paper with a three-month maturity.

To identify the bank names of the CPFF recipients, I merge the CPFF transactions

with the Loan Pricing Corporation’s (LPC) Dealscan database (this dataset is called

“Dealscan-CPFF”). In order to do so, I manually match each recipient7 of the CPFF

with the lender names in the Dealscan data. If a lender had access to the facility, a

dummy variable (“CPFF dummy”) equals one and otherwise it equals zero.

Furthermore, the accounting and return data are obtained from Compustat and

CRSP, respectively. I start with stock return information at the intersection of these

two databases during the year 2008. I remove the utilities (SIC codes between 4910

and 4940). I do not remove the financial firms as I will conduct analyses separately

for CPFF lenders and borrowers. This helps me to conduct a comprehensive study on

the implication of CPFF in restoring financial sector stability. First, I construct the

lender dataset by merging the CRSP/Compustat with the bank names as identified

in “Dealscan-CPFF” (shown previously). Second, because I am interested in testing

the impact of CPFF on borrower’s stock performance, I merge the CRSP/Compustat

with the borrowers of each CPFF bank, as identified in “Dealscan-CPFF”. To test

7I look for the name of parent or sponsor at the time of purchase, and therefore the institutions’
names are based at the headquarter level. For example, “Barclays US Funding LLC” is matched
with “Barclays PLC” as the CPFF recipient parent. In addition, this matching procedure is con-
sistent with the work on explicit guarantees by Acharya, Schnabl, and Suarez (2013). Under their
framework, each conduit is matched with its sponsor, which provides its guarantee.
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the effect of the liquidity backstop on new loan contracts provided, I obtain the list

of loans for each CPFF bank for the period prior to and after the initiation of the

program. In particular, Dealscan reports detailed loan information from both syn-

dicated and bilateral loans from SEC filings from January 2005 to December 2010.

Therefore, I use Dealscan data to compute the new loan issued by CPFF lenders

after the initiation of the program in October 2008. I also examine the spread (all-in

drawn spread against LIBOR) on these new loans offered to borrowers. Furthermore,

for the borrower’s stock performance and bank loan datasets, I focus on the sample

of borrowers with strong connections to each lender. In defining borrower-lender re-

lationships, I construct historical relationships between borrowers and lenders from

2004 to 2008, and choose the lender that provided the largest number of loan facilities

as the most dominant lender. For example, I search for the unique dominant lender

for each borrower. The result is robust upon alternative data filtering techniques,

such as those based on facility amount, loan maturity, and seniority. This yields pair-

wise borrower-lender relationship from Dealscan data, with 5411 contracts available

for analysis. Finally, the intersection of CRSP/Compustat is merged with Dealscan

on the CPFF lenders sample and the borrowers sample separately. To prevent out-

liers that may affect the result, I winsorize the stock returns at 1% and 99% in my

analysis. This yields 410,154 observations in daily frequency at the intersection of

the CRSP/Compustat and Dealscan lender files.

As an alternative experiment, one can use Bankscope to construct a data set of

all the commercial banks that had access to the Commercial Paper Funding Facility

in the years 2005-2010. This data spans the same period as Dealscan, and it allows

for a consolidation of the information from lenders and borrowers. One important
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variable is a bank’s Tier 1 ratio, which identifies the commercial banks’ financial

health and the ability to absorb losses due to credit market disruptions. Moreover,

it is interesting to compare the differential effects between explicit guarantees and

implicit guarantees, as there is significant overlap between the two. For example,

financial institutions with access to the CPFF (explicit guarantees) are often those

that provide implicit guarantees to their off-balance-sheet vehicles. To address this

correlation on the usage of guarantees, I can merge my dataset with the ABCP

sponsorship information discussed by Acharya, Schnabl, and Suarez (2013).

3.3.2 Summary Statistics

I obtain all the market variables on stock returns at daily frequency through the year

2008. All accounting variables used in this study are based on the second quarter

of 2008. This six-month lag allows for accounting information to be available to

market participants. The main analysis focuses on borrowers’ stock performance

based on whether their dominant lenders have access to the CPFF program. Table

3.2 provides descriptive statistics for the borrower sample. In particular, Panel A

reports the borrower characteristics for lenders with access to CPFF; and Panel B

tabulates the firm’s variables for lenders without access to the CPFF program.

First, the average size is similar between borrowers with and without CPFF

lenders. Second, borrowers with CPFF lenders are financially healthy firms: they have

less leverage (0.604), higher return on assets (0.029), and large annual sales (6.043).

Therefore, CPFF provides new loans to borrowers with better growth prospects as

opposed to distressed borrowers. This helps to clarify the doubts about moral hazard

issues: lenders only choose to offer loans to less risky firms.
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Table 3.2: This table reports summary statistics for key variables used in the analysis of on stock
performance of non-financial firms (borrowers) at the intersection of CRSP/Compustat databases.
All firm-level accounting information is obtained as of July 2008. This table tabulates the summary
statistics for borrowers with and without CPFF banks (banks with access to the Commercial Paper
Funding Facility) in Panel A and Panel B respectively. Size is the logarithm of total assets. Lev is
the ratio of total debt (long-term debt plus short-term debt) to total assets. ROA is the ratio of
operating income before depreciation to total assets. Market-to-book is the market value of assets
to total assets. Distance-to-default measures the default risk of the firm, based on Bharath and
Shumway (2008). The absence of long-term credit rating is taken as a proxy for the bank-dependence
(Bankdep) dummy. Variable definitions appear in Appendix A.

Panel A: CPFF=1 for borrower sample (observation= 256658)

Mean SD 25th Median 75th

Size 7.791 1.780 6.580 7.659 8.960
Lev 0.604 0.229 0.462 0.604 0.730
ROA 0.029 0.064 0.017 0.030 0.046
Sales 6.043 1.750 4.926 5.913 7.219
Market-to-book 1.521 0.878 1.009 1.261 1.705
Cashflow -0.050 1.940 0.024 0.074 0.197
Ebitda-to-sales -6.799 296.066 0.072 0.151 0.270
Bankdep 0.247 0.432 0.000 0.000 0.000
Distance-to-default 3.020 2.807 1.297 2.674 4.172
Equity vol08 0.630 0.238 0.470 0.592 0.753
Asset ret07 0.001 0.487 -0.289 -0.058 0.187

Panel A: CPFF=0 for borrower sample (observation= 153496)

Mean SD 25th Median 75th

Size 7.975 2.173 6.483 7.816 9.256
Lev 0.635 0.360 0.469 0.611 0.766
ROA 0.025 0.089 0.016 0.030 0.045
Sales 6.022 2.025 4.759 5.891 7.377
Market-to-book 1.474 1.151 0.988 1.186 1.602
Cashflow 0.239 13.315 0.020 0.070 0.176
Ebitda-to-sales -1.896 50.852 0.078 0.168 0.296
Bankdep 0.287 0.452 0.000 0.000 1.000
Distance-to-default 2.742 2.623 0.861 2.355 4.070
Equity vol08 0.621 0.242 0.451 0.573 0.744
Asset ret07 0.011 0.501 -0.259 -0.043 0.177
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However, borrowers with CPFF lenders indeed face severe liquidity constraints,

with a cash flow ratio of -0.050 versus 0.239 for borrowers without CPFF lenders. This

suggests that banks provide liquidity backstop to firms that are cash constrained but

have a high market-to-book ratio (1.521). This is efficient, as it does not generate

moral hazard problems in the real sector. Furthermore, there are significant dif-

ferences between these two groups in terms of default risk. For example, regarding

distance-to-default, the average borrower with CPFF lenders is less risky (3.020) than

the firm without (2.742). In addition, these borrowers are more dependent on bank

loans, which provides an important source of financing especially during crisis periods

with a limited supply of market liquidity.

Thus, there are significant differences between firms with and without CPFF

lenders across multiple dimensions. As a result, these fundamental characteristics

can help one to understand the channels through which liquidity backstop can gen-

erate better stock performance in the real economy besides the banking sector. In

an unreported analysis, I use the propensity-score matching technique based on these

important firm characteristics. This approach allows us to compare borrowers with

similar fundamentals but with and without CPFF lenders. Table 3.3 shows the cor-

relation among key variables.

3.4 Empirical Analysis

This section introduces the main results. First, I study the determinant of having

access to the Commercial Paper Funding Facility (CPFF). Second, I analyze the effect

of the CPFF program on stock return performance, both directly on its recipients

(referred to as CPFF lenders) and indirectly on borrowers of CPFF recipients. Finally,
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Table 3.3: This table provides the correlations between the main variables for the borrower
sample during the year 2008. These variables are firm-level controls in the intersection of the
CRSP/Compustat data set used for the calculation of cumulative abnormal returns (CAR).

Size Lev ROA Sales Market-
to-
book

Cashflow Bankdep Distance-
to-
default

Equity
vol08

Asset
ret07

Size 1.000
Lev 0.178 1.000
ROA 0.123 -0.405 1.000
Sales 0.859 0.102 0.255 1.000
Market-to-
book

-0.101 0.180 -0.110 -0.027 1.000

Cashflow 0.030 -0.059 0.116 0.156 -0.004 1.000
Bankdep 0.025 0.030 -0.018 -0.039 0.027 0.021 1.000
Distance-
to-default

0.049 -0.372 0.207 0.164 0.428 0.025 -0.066 1.000

Equity
vol08

-0.187 0.229 -0.260 -0.305 -0.140 -0.053 0.064 -0.564 1.000

Asset ret07 0.075 -0.098 0.124 0.107 0.202 0.035 0.014 0.400 -0.112 1.000

I examine whether new loans offered by CPFF lenders increased after the initiation of

the liquidity backstop. In addition, as a robustness check, I compare the differential

effects of explicit guarantees (by CPFF) versus implicit guarantees on firm stock

returns. It is important to analyze whether they can serve as substitutes for each

other from the policy perspective when designing capital requirements.

My identification strategy is aimed at exploiting the positive effects of CPFF as a

supply-side shock. In particular, for borrowers, whether their dominant lenders have

access to the liquidity backstop is exogenous.

This is valid especially for small businesses that are bank-dependent and have lim-

ited alternative sources of financing, such as issuing commercial paper or public debt.

I adopt the bank-dependent variable similar to that used in Chava and Purnanan-

dam (2011), and Kashyap, Stein, and Wilcox (1993). They classify firms without

public-debt rating as the proxy for bank-dependence.
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3.4.1 The Determinants of CPFF Access

What factors determine whether a borrower’s major bank has access to the CPFF

program? I first analyze the determinants of the Commercial Paper Funding Facility

(CPFF) in a probit framework where the dependent variable equals one if a public

bank has access to the liquidity backstop and is zero otherwise. This helps develop

an understanding of which types of firms will have their dominant lenders receiv-

ing CPFF. Note that the analysis below focuses on borrower characteristics instead

of lender profiles, as the analysis of the later requires further information from the

Bankscope database.8 Second, the determinant of lender access may be subject to

selection problems, which will be examined in depth latter (in the propensity score

matching section). Furthermore, the study on borrowers can provide richer informa-

tion on a banks’ business activity, beyond the aggregate lending and losses on their

balance sheets.

Table 3.4 shows the marginal effects from the probit model. Note that all the anal-

yses below are based on borrower characteristics that may determine the probability

that a lender receives the facility as a liquidity backstop. Column (1) displays results

without industry dummies. Leverage enters negatively and is significant at the 1%

level. This indicates that banks have a low probability of receiving short-term funding

when they have a strong connection with high-levered firms. As a result, they need

to reduce the debt on the balance sheet in order to be eligible for the program. This

is because high-levered borrowers may have difficulty in repaying maturing loans dur-

ing times of market distress. Market-to-book and ROA both enter positively, which

8In the propensity score matching analysis, a probit model is used to study the probability of a
bank’s CPFF access.
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Table 3.4: This table shows the probit regression that predicts the likelihood for a firm to have
a CPFF lender. The dependent variable equals one if a firm has a lender that had access to the
facility and zero otherwise. The sample contains all matched pairs between borrowers and lenders
with both firm accounting information and daily stock returns in the year 2008. Detailed variable
definitions appear in Appendix A.

(1) (2)

Pr(CPFF=1) Pr(CPFF=1)

Lev -0.250*** -0.208***
0.013 0.012

Size -0.020*** -0.024***
0.001 0.001

Market-to-book 0.014*** 0.013***
0.004 0.003

ROA 0.545*** 0.494***
0.047 0.043

Cashflow -0.010*** -0.006***
0.001 0.001

Asset ret07 -0.087*** -0.081***
0.005 0.005

Equity vol08 -0.051*** 0.056***
0.013 0.012

Distance-to-default 0.016*** 0.019***
0.001 0.001

Bankdep -0.029*** -0.040***
0.006 0.005

Observations 323,963 327,188

Industry fixed effects No Yes
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indicates that the program is available to firms with high current earning and invest-

ment opportunities. Similarly, the CPFF is available to banks when their clients have

high cash flow and high past year returns (e.g., year 2007). The intuition is that the

government would ensure that lenders have access to funding only if the probability

that the loans will be in default is low. This ensures that a bank’s balance sheet is

composed of financially healthy borrowers. Non-performing loans from borrowers can

trigger significant losses to lenders’ portfolios, which causes difficulty in rolling over

outstanding commercial paper during periods of financial distress.

Consistent with the importance of default risk, firms with high distance-to-default

are positively associated with the likelihood of lenders getting CPFF. The coefficient

is 0.016 and is also significant at the 1% level. Note that there is a positive relation-

ship between equity volatility08 and CPFF access when controlling for industry fixed

effects.9 This means that the government has incentive to provide liquidity backstop

to the commercial paper issuers and to facilitate real lending when the equity prices

are volatile. One possible explanation is that when there is a high level of uncertainty

regarding the ability to rollover short-term obligations in the banking system, the

government is willing to offer liquidity backstop to financial and nonfinancial institu-

tions to avoid a high level of systemic risk. The preliminary results from this probit

model suggests that CPFF recipient banks indirectly issue new loans or lines of credit

to the financial healthy firms in the real sector. In an unreported analysis, my results

are similar as in Table 3.4 after clustering standard errors at firm level.

In essence, it is important to learn about how a central government selects banks

to have access to CPFF. In addition, does the emergency liquidity facility lead to

9Industry fixed effects can have significant implications on CPFF access. This is because industry-
wide defaults can cause substantial welfare losses due to fire sale, especially when there exists
contagion among distressed financial institutions.
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higher value creation to these financial institutions? In the analysis below, I study

the implications of liquidity backstop on the stock performance of both CPFF banks

and their relationship borrowers.

3.4.2 Stock Returns for Lenders

Cumulative Abnormal Returns

In the next two sections, I will provide a regression analysis on stock performance

by exploiting the subsample of both banks and borrowers separately. This allows

us to exploit the effectiveness of the CPFF through the direct channel to banks and

the indirect channel to borrowers. In particular, within each of these subsamples, I

examine the effect of Commercial Paper Funding Facility on earnings during the year

2008.

I use standard event-study methodology to compute the cumulative abnormal

returns (CAR) against the market model, as in Chava and Purnanandam (2011). For

each bank in the sample, I first estimate the market-model beta using 150 trading

days, ending 50 trading days prior to the financial crisis as of September 15, 2008.

These 100 trading days constitute my estimation window. Based on the estimates of

beta, I then calculate the cumulative abnormal returns for the event window. The

event window spans from October 7, 2008, when the Federal Reserve Bank announced

the CPFF, to the first date it started to purchase commercial paper (October 27,

2008). Therefore, this event study allows us to exploit whether there exists positive

reactions to the market given the initiation of the short-term funding facility within

the crisis periods.

Panel A of Table 3.5 illustrates the distribution of the abnormal returns for banks
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Table 3.5: Panel A reports the distribution of the cumulative abnormal returns for lender samples at
the intersection of CRSP/Compustat and Dealscan in the year 2008. In particular, the cumulative
abnormal returns are calculated using standard event study to compute the market model of adjusted
return. For every bank in the sample, I first estimate the market-model beta using using 150 trading
days, ending 50 trading days prior to the financial crisis, which occurs on September 15, 2008. Based
on these estimates, I obtain the cumulative abnormal returns for the event window, which spans
from October 7, 2008 to October 27, 2008. Panel B presents the regression results of lenders’ CAR
on their characteristics. The dependent variable is the market model adjusted CAR. In the first
and second columns of Panel B, the regressions are based on the whole sample of 172 banks; in the
third and fourth columns of Panel B, the estimates are obtained from the sample of banks with high
rating (with ratings A or higher). Variable definitions appear in Appendix A.

Panel A: CPFF=1 for lender sample (observation= 3289)

Mean SD 25th Median 75th
CAR 0.02 0.23 -0.141 0.117 0.177

CPFF=0 for lender sample (observation= 39464)
Mean SD 25th Median 75th

CAR -0.008 0.233 -0.152 0.025 0.13

Panel B All banks High rated banks only

(1) (2) (3) (4)
CAR CAR CAR CAR

CPFF dummy 0.040*** 0.070*** 0.287*** 0.202***
0.005 0.005 0.011 0.010

Lev -0.115*** -0.143*** 0.064*** -0.044***
0.007 0.007 0.015 0.014

Size 0.001 0.002*** -0.035*** -0.048***
0.001 0.001 0.002 0.001

ROA 0.512*** 0.333*** -1.736*** -1.928***
0.056 0.048 0.091 0.093

Short-term debt 0.207*** -0.421***
0.009 0.027

Market equity 0.273*** 0.302*** 0.680*** 0.728***
0.028 0.028 0.025 0.026

Ebitda-to-sales -0.003*** -0.003*** 0.080*** 0.080***
0.000 0.000 0.008 0.008

EXDEP sic 0.000*** 0.000*** 0.000*** 0.000***
0.000 0.000 0.000 0.000

Rated 0.102*** 0.119***
0.003 0.003

Observations 31,136 33,657 5,249 5,249
R-squared 0.084 0.081 0.334 0.301
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with and without CPFF access. In particular, I focus on the period of the 20 trading

days after the first announcement on October 7. The mean (median) bank with

access to CPFF earned 2.0% (11.7%) abnormal returns against the standard market

model. However, the mean (median) bank without access to CPFF earned a model

adjusted return of -0.7% (2.5%). The differences are significant, both economically

and statistically.

Panel B of Table 3.5 presents the formal regression results on stock performance

for lenders. Column (1) and Column (2) display the estimates for the whole sample

of 172 banks from Dealscan. The coefficient on the “CPFF Dummy” is 0.040, which

indicates that banks with access to the facility earned an average excess return of

4% compared with banks without. In addition, the fraction of short-term debt is

associated with significantly higher abnormal returns, with a coefficient of 0.207.

This suggests that banks experience higher earnings by rolling over short-term debt.

However, in an unreported table, the coefficient on the interaction term between

the CPFF dummy and the fraction of short-term debt is -0.710 and significant at

the 1% level. This is consistent with the recent literature on rollover risk and high

costs to retire maturing debt. The results on CPFF access are similar in Column (2)

and Column (1), without controlling for the fraction of short-term debt in a bank’s

portfolio. Note that in both Columns (1) and (2), the rating dummy “Rated” is

positive and significant at the 1% level. This means that banks experience average

abnormal return of 10.2% if they have public ratings. This is consistent with the

literature that ratings allows investors to update the credit risk of a bank, especially

during periods with runs on the commercial paper market. There could be a concern

that the results are driven by omitted variable bias from ratings, instead of the CPFF
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facility, as only financial institutions with A or higher ratings are eligible. To capture

the effects of ratings on bank performance and the potential selection problem, I study

the implications of liquidity backstop on returns for the sample of high rated banks

only. In both Column (3) and (4), the coefficients on the “CPFF dummy” are still

positive, with a magnitude of 0.287 in Column (3) compared with 0.040 in Column (1).

In addition, in an unreported table, I examine the effect of CPFF on the rollover risk,

given by the interaction term between the CPFF dummy and the fraction of short-

term debt. The coefficient on the interaction term is 3.467 for the high rated banks,

which indicates that liquidity backstop is associated with high earnings through the

channel of reducing costly rollover commercial paper. This indicates that an average

high rated bank with access to the facility experienced better performance than high

rated banks without access. Therefore, the results on high rated bank sample deliver

preliminary evidence: the positive estimates are less likely driven by the selection bias

by the Federal Reserve. In an unreported analysis, my results are similar as in Table

3.4 after clustering standard errors at bank level.

It is important to capture the bank characteristics for those with and without

access to CPFF funding. In order to compare banks with similar fundamentals except

for the access to the liquidity backstop, I analyze the question further by using the

propensity-score matching method. In the first stage, a probit model similar as that

in the previous section is estimated, with additional bank level control variables. In

an unreported table, my results indicate that banks with access to the CPFF at the

peak of the financial crisis experienced higher abnormal returns. This validates the

importance of government explicit guarantees for stabilizing the commercial paper

market.
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Propensity Score Matching

To address the potential problem of selection bias, I use the propensity score

matching method to compare the differences in cumulative abnormal returns between

CPFF lenders and non-CPFF lenders with similar characteristics. In order to do so,

I find pairs of CPFF lenders and non-CPFF lenders that are identical along various

dimensions except for access to the liquidity backstop.

This propensity score matching method is based on Rosenbaum and Rubin (1993)

and Heckman and Todd (2009). The procedure is as follows. In the first step, a

probit model is estimated with the access to the CPFF facility as a dummy dependent

variable. In particular, I control for various bank characteristics, such as bank size

(measured by log of sales), high rating (with rating A or above), market value of

equity, market-to-book ratio, return on assets, cash flow, expenditure (at industry

level), and profitability. After estimating the probit model, I obtain the probability

of getting the CPFF facility for every lender in my sample. In the second step, based

on the propensity score, I find a non-CPFF lender with the closest propensity score to

be matched with each of the CPFF lenders. In particular, I use nearest neighborhood

matching to find the closest propensity score. The matching method yields a sample

of 3,289 CPFF lenders that can be matched with 15,997 non-CPFF lenders. This is

because each CPFF bank can be matched with multiple non-CPFF banks.

The results on cumulative returns with matched sample are illustrated in Table

3.6. In Column (1), the average treatment effect of treated is 4%, which indicates that

the CPFF lenders earned an average cumulative abnormal return of 4% higher than

non-CPFF lenders. The difference is also significant at the 1% level. In addition, I

extend the analysis on the abnormal returns based on different event windows. In
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Table 3.6: This table illustrates the average treatment effect, which is given by the mean difference
in abnormal returns between the matched CPFF banks and non-CPFF banks. Matching is done
from the propensity score method. Column (1) and Column (3) use the baseline event window from
October 7 to October 27, 2008 (the period between the announcement of the program to the first
date of commercial paper purchase. Column (2) and (4) display the results with a longer event
window (referred to as “60-Day Event Window”, from October 7 to December 26, 2008 (60 days
after the first purchase date). Column (1) and Column (2) are based on estimation window [-50,
-150](50 trading days prior to the financial crisis on September 15, 2008 to 150 trading days prior);
Column (3) and Column (4) are based on a closer estimation window [-30, -100](30 trading days
prior to the financial crisis on September 15, 2008 to 100 trading days prior).

Estimation Window [-50, -150] Estimation Window [-50, -150]

Baseline
Event
Window

60-Day
Event
Window

Baseline
Event
Window

60-Day
Event
Window

(1) (2) (3) (4)
Average treatment effect 0.040 0.056 0.095 0.083
t-stat 4.203 2.459 9.898 4.041
N controls 3289 3289 3289 3289
N treated 15997 15997 15997 15997

Column (2), the window spans from October 7, 2008 (the announcement date of the

program) to December 26 (60 days after the first date of purchase of commercial

paper on October 27, 2008). The average treatment effect of the treated is 5.6%

and significant at the 1% level. The magnitude is higher than the result of 4% in

Column (1), which indicates that the liquidity backstop improves the performance of

its recipients, as investors learn about its existence. In Column (3) and Column (4),

I used an alternative estimation window, from 30 trading days prior to 100 trading

days ([-100, -30]) prior to the financial crisis on September 15, 2008. In Column (3),

the average treatment effect of treated is 9.5% and statistically significant. For the

event window from October 7 to December 26, 2008, the average return difference

between CPFF lenders and non-CPFF lenders is 8.3%.

As a robustness analysis, I conduct a dimension-by-dimension matching approach

besides the previous propensity score matching method. The relative size between
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CPFF banks and non-CPFF banks can be a concern, given that bank size plays an

important role in determining market power in commercial banking literature. To

address this potentia bias, I match each CPFF recipient bank with its closest non-

CPFF bank of similar size, based on bank assets and bank equity. In addition, I also

conduct propensity score matching based on various bank characteristics, such as Tier

1 ratio, share of short-term debt, share of deposits, and share of loans. I am also able

to find similar positive and significant results on abnormal returns (unreported).

3.4.3 Stock Returns for Borrowers

In this section, I explore whether borrowers perform better once their dominant lender

has access to the CPFF. This experiment offers a unique perspective to investigate

the transmission of liquidity from lenders to their clients. Since the ultimate goal of

government explicit guarantees is to increase the supply of credits to the real sector,

it is important from a policy perspective to analyze whether borrowers indirectly

benefit from the liquidity backstop.

As introduced in the data description section, I manually collect information of

the recipients of the CPFF program by searching for the name under sponsor or

headquarter banks. This data collection procedure yields 172 banks, which need to

be match with Dealscan data to obtain information on loans for each bank’s borrower.

The ultimate sample consists of 1644 unique borrowers, which need to be merged with

the CRSP/Compustat database for detailed firm characteristics and stock prices.

Since we are interested in examining the transmission of liquidity from banks to

borrowers, the key variable to track is “CPFFbank”. This dummy variable equals

one if the Federal Reserve had ever purchased commercial paper from a bank within
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the period of October 27, 2008 to February 1, 2010 and equals zero otherwise.10

Univariate Analysis

Panel A of Table 3.7 shows the distribution of returns across firms with and

without “CPFFbank” by using an event study method after the announcement of

the program. The mean (median) firm earns a -5.95% (-1.76%) market adjusted

return once the government provides funding to its dominant bank. The cumulative

abnormal rerun for a firm without “CPFFbank” has a mean (median) of -7.58%

(-3.34%). Similar to previous results on high earnings for CPFF banks, liquidity

backstop can significantly increase the stock performance of borrowers once their

major banks access the program. In the regression below, I demonstrate the channels

through which these firms perform better.

Regression Results

To fully explore whether firms in the real sector indirectly benefit from the CPFF

program, I estimate the following model for the subsample of borrowers only.

ri = α0 + α1CPFFbanki + +

j=J∑
j=1

δjXi + εi,t (3.1)

where “CPFFbank” measures the existence of government guarantee for a firm’s

unique dominant bank.

10As an alternative exercise, I could potentially use a continuous variable to model the access to
the liquidity backstop. For example, one can use the fraction of CPFF access as the total amount of
commercial paper purchased by the Federal Reserve from each bank divided by all the commercial
paper purchases.
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Table 3.7: Panel A reports the distribution of the cumulative abnormal returns for borrower sample
at the intersection of CRSP/Compustat and Dealscan in the year 2008. In particular, the cumulative
abnormal returns are calculated using standard event study to compute the market model of adjusted
return. For every bank in the sample, I first estimate the market-model beta using 150 trading
days, ending 50 trading days prior to the financial crisis as of September 15, 2008. Based on these
estimates, I obtain the cumulative abnormal returns for the event window, which spans from October
7, 2008 to October 27, 2008. Panel B presents regression results relating borrowers’ CAR to their
characteristics. The dependent variable is the market model adjusted CAR. Variable definitions
appear in Appendix A.

Panel A: CPFF=1 for borrower sample

Mean SD 25th Median 75th
CAR -0.060 0.303 -0.167 -0.018 0.105

CPFF=0 for Lender Sample
Mean SD 25th Median 75th

CAR -0.076 0.295 -0.193 -0.033 0.106

Panel B: Regression results for stock performance of borrowers

(1) (2) (3) (4)
CAR CAR CAR CAR

CPFF dummy 0.007*** 0.009*** 0.019*** 0.037***
0.001 0.002 0.002 0.002

Lev -0.088*** -0.087*** -0.090*** -0.118***
0.003 0.003 0.003 0.003

Size 0.017*** 0.017*** 0.017*** 0.013***
0.000 0.000 0.000 0.000

Market-to-book 0.023*** 0.022*** 0.027*** 0.038***
0.001 0.001 0.001 0.001

ROA 0.046*** 0.046*** 0.067*** 0.130***
0.009 0.009 0.010 0.009

Asset ret07 -0.013*** -0.013*** -0.013*** -0.012***
0.001 0.001 0.001 0.001

Equity vol08 -0.137*** -0.136*** -0.137*** -0.092***
0.003 0.003 0.003 0.003

Distance-to-default 0.017*** 0.017*** 0.017*** 0.018***
0.000 0.000 0.000 0.000

Distance-to-default*CPFF -0.001
0.000

Bankdep 0.007*** 0.007*** 0.007*** 0.014***
0.001 0.001 0.001 0.001

Market-to-book*CPFF -0.008*** -0.020***
0.001 0.001

Observations 333,810 333,810 333,810 333,810
R-squared 0.077 0.077 0.077 0.176
Industry fixed effects No No No Yes
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The regression results are shown in Panel B of Table 3.7. In Column (1), the

coefficient on “CPFFbank” is 0.73% and is significant at the 1% level. This posi-

tive relationship indicates that firms with “CPFFbank” experience higher earnings

than those without liquidity backstop. This confirms the previous conjecture that

government explicit guarantees transmit liquidity from recipient banks to their rela-

tionship borrowers. The sign on leverage is negative, which suggests that high-levered

firms earn less given increased rollover risk and costly refinancing. The coefficient on

market-to-book ratio is 2.25%, which means firms can invest in projects with positive

NPV rather than forgoing these opportunities. In addition, asset volatility leads to

lower stock returns during this period. Another important finding is that distance-

to-default is associated with higher abnormal returns with a coefficient of 1.66% and

is significant at the 1% level. Furthermore, the coefficient on bank-dependence is

0.67%, which suggests that firms earn more despite being restricted from public debt

issuance and reliant entirely on bank loans The importance of bank lending validates

the previous results and indicates that the CPFF program leads to spill-over effects to

the real sector through the channel of loan provision. As will be shown in detail in the

next section, bank loans or lines of credit serve as an important source of financing

for unrated firms.

In Column (2), I include the interaction of credit risk (distance-to-default) with

the “CPFFbank” dummy. This yields similar results as in Column (1), with a slightly

higher coefficient on the key variable “CPFFbank” dummy of 0.91%. In Column (3), I

further include the interaction of market-to-book ratio with the bank access to CPFF.

The result on the positive relationship between explicit guarantee and stock returns

becomes even stronger with a coefficient of 1.90% and is significant at the 1% level.
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To control for the heterogeneity across industries, I include industry fixed effects

based on 2-digit SIC codes in Column (4). By controlling for size, leverage, growth

opportunities, asset volatility, and credit risk, I find that CPFF banks’ borrowers

earned 3.66% higher returns than firms without CPFF lenders. From the identifica-

tion perspective, the borrowers in the sample are less likely to be subject to selection

problems. This is because I construct dominant lender-borrower relationships based

on historical transactions that have been fixed in the past. Using relationship be-

tween borrowers and lenders throughout my analysis leads to less selection bias and

demand side considerations from borrowers.

In sum, the above analysis demonstrates the implications of liquidity backstop

created by the Federal Reserve: it has not only reduced rollover risk in the commercial

paper market based on the stock performance of CPFF banks, but has also generated

positive spill-over effects to the real economy based on borrowers’ earnings. The next

question is: Through which channel does the CPFF program lead to higher abnormal

returns to borrowers of CPFF recipient banks?

3.4.4 Loan Level Evidence

In this section, the objective is to investigate the channels through which the CPFF

program generates positive spill-over effects for bank-dependent borrowers. In partic-

ular, I examine the new loans issued by “CPFFbank” before and after the financial

crisis. Since the Federal Reserve’s liquidity backstop provides short-term funding to

eligible banks, this represents a positive shock to these recipient banks. However,

a firm’s demand for credit can also change at the peak of the financial crisis. As

mentioned in Chava and Purnanandam (2011), clearly identifying the supply versus
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demand channel can be a challenging task, as they can both potentially shift at the

same time. This question can be more complex if there exists credit rationing, where

asymmetric information exists between borrowers and lenders.11

Here, I conduct the analysis by using the difference-in-difference approach. First,

I focus on the subsample of firms with access to the facility (“CPFFbank”) and

examine a bank’s provision of credit both before and after the financial crisis. Second,

I investigate the lending behavior of banks solely in the post-crisis period and compare

the amount and term of loans offered to borrowers with and without CPFF banks.

The CPFF Bank Sample

Since the key variable in which we are interested is the “CPFFbank” dummy, it

is important to study the lending behavior of dominant banks in loan provision with

and without access to the facility. Regression analysis using Difference-in-Differences

estimation (DD) can remove time varying and bank fixed effects. This sample consists

of detailed information on loan facility, amount and term of loan, lenders for each

borrower, as well as a bank’s access to the CPFF program. In order to closely examine

the changes in lending behavior around the financial crisis, the sample spans from

January 2005 to December 2010 from the Dealscan database. Furthermore, this data

is merged with firm accounting variables from Compustat for each quarter.

In particular, I run the following regression to obtain estimates on outstanding

loan amounts:

11In particular, I could extend the analysis in the paper by testing the joint effect of financial
market distortions and credit rationing on the availability of bank lending. In addition, another
question to be examined is that do non-relationship borrowers benefit from the emergency funding
facility?
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LOANAMOUNTi,t = β0 + β1CPFFbanki + β2CPFFbanki ∗ POSTCRISISi,t +

+
k=K∑
k=1

γkXi,t + εi,t (3.2)

where LOANAMOUNTi,t is the logarithm of loan amount received by firm i at

quarter t. “CPFFbank” equals one if a bank had access to the Commercial Paper

Funding Facility and equals zero otherwise. POSTCRISISi,t equals one if any loan

is issued after the financial crisis, defined as in or after the fourth quarter of 2008.

The aim is to study the changes in loan issuance for borrowers with CPFF banks,

before and after the disruption in the supply of credit arising from the financial crisis.

In particular, we are interested in testing whether the coefficient β2 is economically

and statistically significant from zero.

Detailed regression results are illustrated in Table 3.8. In Column (1), the coeffi-

cient on the key variable CPFFbanki ∗ POSTCRISISi,t is 0.129 and significant at

the 1% level. Here is the interpretation of this result: the average firm experienced ap-

proximately a 13% increase in the bank loans issued by CPFF lenders, even after the

third quarter of 2008. The increase in lending by a particular set of banks (CPFF re-

cipients) indicates that government explicit guarantees can pass liquidity from lenders

to borrowers, despite the financial market having experienced severe negative shock.

Note that the coefficient on the CPFF dummy is 0.237, which suggests that lenders

are willing to offer even more loans in the pre-crisis period. I also include borrower

characteristics that might affect loans provided by lenders, such as leverage, return on

assets, the fraction of short-term debt (classified as short-term debt over total assets),

market-to-book ratio, shareholder networth, and EBITDA to sales. Furthermore, to
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Table 3.8: This table displays the implications of the Commercial Paper Funding Facility (CPFF)
based on bank loans provided by CPFF recipient lenders. A bank is referred to as “CPFF bank” if
it had access to the CPFF program with the purchase of commercial paper by the Federal Reserve.
POSTCRISIS equals one if the loan is originated in the fourth quarter of 2008 or after and zero
otherwise. The dependent variables in Columns (1) to (3) is the natural log of the facility amount.
The dependent variable in Columns (4) to (6) is the log of all-in-drawn spread measured as the
spread over LIBOR in Dealscan. This sample consists of lenders and borrowers with the most
strong relationship (e.g., each borrower is matched with its dominant lender with the most frequent
historical relationships, in terms of facility amounts, number of facilities offered, etc.) The results are
robust to alternative matching methods based on other criteria. This sample is at the intersection of
CRSP/Compustat and Dealscan from January 2005 to December 2010. Variable definitions appear
in Appendix A.

(1) (2) (3) (4) (5) (6)

Log(amt) Log(amt) Log(amt) Log(spread) Log(spread) Log(spread)

CPFFbank 0.237*** 0.224*** 0.224*** -0.242*** -0.182*** -0.182***
0.015 0.015 0.036 0.007 0.007 0.016

POSTCRISIS*CPFFbank 0.129*** 0.167*** 0.167*** 0.696*** 0.493*** 0.493***
0.023 0.025 0.064 0.011 0.012 0.032

Lev 0.200*** 0.185*** 0.185 0.263*** 0.292*** 0.292**
0.047 0.047 0.287 0.022 0.022 0.137

ROA 4.849*** 4.688*** 4.688*** -2.232*** -1.825*** -1.825***
0.209 0.209 1.042 0.105 0.102 0.575

Short-term debt -2.214*** -2.159*** -2.159*** -0.103** -0.122*** -0.122
0.088 0.088 0.478 0.041 0.040 0.241

Market-to-book -0.251*** -0.259*** -0.259*** -0.104*** -0.083*** -0.083***
0.009 0.009 0.050 0.004 0.004 0.020

Shareholder worth -0.803*** -0.812*** -0.812*** -0.056** -0.046** -0.046
0.047 0.047 0.293 0.022 0.022 0.142

Ebitda-to-sales 0.000 0.000 0.000 0.000*** 0.000*** 0.000***
0.000 0.000 0.000 0.000 0.000 0.000

Z-score 0.001 0.002 0.002 0.001 -0.001 -0.001
0.003 0.003 0.021 0.001 0.001 0.007

Secured dummy 1.286*** 1.284*** 1.284*** -0.830*** -0.825*** -0.825***
0.014 0.014 0.071 0.007 0.006 0.037

Rated -0.035** -0.036** -0.036 -0.102*** -0.096*** -0.096**
0.015 0.015 0.090 0.007 0.007 0.043

BaaAaa spread -0.221*** -0.221* -0.100*** -0.100**
0.028 0.116 0.013 0.050

VIX 0.004** 0.004 0.023*** 0.023***
0.002 0.006 0.001 0.003

Observations 48,589 48,589 48,589 45,462 45,462 45,462
R-squared 0.206 0.209 0.209 0.397 0.435 0.435

Firm fixed effects No No Yes No No Yes
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account for the borrower risk factors, I include the Altman Z-score, secure status

of loans, and rating dummy. For example, financially healthy firms can obtain large

amounts of loans from CPFF banks. If a loan is secured, lenders are willing to provide

more credit. To capture the repayment risk from unrated borrowers, I control for the

rating dummy. The sign on the rating dummy is negative, which suggests that rated

firms can easily access the public debt market instead of being dependent on bank

loans.

In Column (2), the analysis is conducted by capturing any unobserved macroeco-

nomic factors that can affect the lending behavior of banks. In particular, I include

the credit spread between a BAA-rated bond and an AAA-rated bond, as well as

the VIX index with respect to volatility. The coefficient on credit spread is nega-

tive and is both economically and statistically significant. The negative sign means

that widening of the credit spread causes banks to reduce loans offered in order to

compensate for the default risk. In addition, I am able to obtain similar results after

controlling for both various macro economic factors (such as VIX index) and borrower

fixed effects.

In Columns (4) to (6), I extend the analysis by examining the spread on loans to

understand the term of contracts. Prior to the crisis, banks with access to the liquidity

backstop could potentially charge lower loan spread to borrowers, with a coefficient of

24.2%. This indicates that borrowers could easily obtain funding prior to the financial

crisis. The coefficient on the variable of interest (CPFFbanki ∗ POSTCRISISi,t) is

0.696, as shown in Column (4). Different from the quantity of bank loans supplied as

illustrated in Column (1) to Column (3) , CPFF banks charge a higher premium on

loans in the post-crisis period, as the overall supply of short-term funding is limited.
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The Post-crisis Sample

Having examined the implications of the CPFF on bank lending in periods both

prior to and ex-post of the financial crisis, I further investigate the effect of the CPFF

program on bank lending by focusing on the post-crisis period (from the fourth quarter

of 2008 to the last quarter of 2010). This helps deepen understanding of banks’ lending

decisions after the financial shock and whether liquidity backstop can facilitate bank

loan issuance.

Results are provided in Table 3.9. First, as shown in Column (1), the coefficient

on the interaction term CPFFbanki∗POSTCRISISi,t is 0.286, which is positive and

significant. The coefficient measures the increase in new loans offered by CPFF banks

compared to those without. This is consistent with the previous analysis on CPFF

banks only. Notice that, the lending volume increased by 10.3%, which suggests that

banks are willing to extend more loans to relationship borrowers mostly in the years

2009 and 2010. All firm level control variables have the expected signs, as shown in

Table 8, Columns (1) to (3).

I repeat the analysis on loan spread and the results are illustrated in Columns (4)

to (6). In the post-crisis period, the average firm both with and without access to

CPFF bank experienced significant increases in loan spread, as lenders also faced a

reduction in the supply of credit. However, different from Table 8, there is a dispro-

portionate increase in loan premium: banks with access to government guarantees

increase spread only slightly, which is not statistically significant. The coefficient on

the key variable CPFFbanki ∗POSTCRISISi,t is merely 0.0313, and is not statisti-

cally significant. This weak result on liquidity premium indicates that banks that had

accessed the liquidity backstop experienced less rollover risk in the commercial paper
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Table 3.9: In this table, I analyze the changes in bank loans provided by CPFF recipient lenders
before and after the financial crisis. A bank is referred to as “CPFF bank” if it had access to
the CPFF program with the purchase of commercial paper by the Federal Reserve. POSTCRISIS
equals one if the loan is originated in the fourth quarter of 2008 or after and zero otherwise. The
dependent variables in Columns (1) to (3) is the natural log of the facility amount. The dependent
variable in Columns (4) to (6) is the log of all-in-drawn spread measured as the spread over LIBOR
in Dealscan. This sample consists of lenders and borrowers with the most strong relationship (e.g.,
each borrower is matched with its dominant lender with the most frequent historical relationships,
in terms of facility amounts, number of facilities offered, etc.) The results are robust to alternative
matching methods based on other criteria. This sample is at the intersection of CRSP/Compustat
and Dealscan from January 2005 to December 2010. Variable definitions appear in Appendix A.

(1) (2) (3) (4) (5) (6)

Log(amt) Log(amt) Log(amt) Log(spread) Log(spread) Log(spread)
POSTCRISIS 0.103*** 0.0629*** 0.199*** 0.574*** 0.716*** 0.574***

0.014 0.015 0.070 0.033 0.007 0.033
POSTCRISIS*CPFFbank 0.286*** 0.265*** 0.251*** 0.031 -0.008 0.031

0.020 0.023 0.046 0.024 0.011 0.024
Lev -0.991*** 0.210*** 0.205 0.339** 1.103*** 0.339**

0.041 0.047 0.290 0.133 0.022 0.133
ROA 7.126*** 4.950*** 4.671*** -2.024*** -3.999*** -2.024***

0.184 0.209 1.055 0.561 0.101 0.561
Shortdebt -0.676*** -2.175*** -2.088*** -0.011 -0.813*** -0.011

0.080 0.088 0.483 0.239 0.042 0.239
Market-to-book -0.171*** -0.243*** -0.251*** -0.063*** -0.095*** -0.063***

0.007 0.009 0.051 0.019 0.004 0.019
Shareholder worth -1.368*** -0.805*** -0.799*** 0.018 0.325*** 0.018

0.038 0.047 0.294 0.138 0.021 0.138
Ebitda-to-sales 0.000 0.000 0.000 -0.000*** -0.000*** -0.000***

0.000 0.000 0.000 0.000 0.000 0.000
Z-score 0.001 0.002 -0.001 -0.001

0.003 0.021 0.007 0.007
Secured dummy 1.287*** 1.281*** -0.834*** -0.834***

0.014 0.072 0.036 0.036
Rated -0.028* -0.026 -0.078* -0.078*

0.015 0.090 0.044 0.044
BaaAaa spread -0.127 0.070 0.070

0.121 0.049 0.050
VIX -0.007 0.002 0.002

0.007 0.003 0.003

Observations 72,504 48,589 48,589 45,462 64,371 45,462
R-squared 0.048 0.203 0.207 0.481 0.262 0.481

Firm fixed effects No No Yes No No Yes
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market since the implementation of the facility as of October 2008. This demonstrates

that the liquidity backstop can alleviate the financial constraints for recipient lenders

and contributes to lower yields charged on bank loans. In sum, financial institutions

with access to CPFF issued more new loans to the real sector and charged lower

premiums, despite the overall market supply of credit being limited in the post-crisis

era.

Therefore, the Federal Reserve’s explicit guarantees represent an increase in the

supply of credit that reduces the default risk of banks that rely heavily on commer-

cial paper market. These findings validate previous results on borrowers’ positive

abnormal returns. Furthermore, we are able to establish a particular channel of loan

issuance, through which liquidity backstop generates welfare gains to the real sec-

tor. Firms can benefit from the new loans offered if their dominant banks are the

recipients of the program. This positive spill-over effect on financing has important

implications from the policy perspective, which will be discussed in later sections.

Monitoring on New Loans (Strictness of Covenant)

We have learnt that the main objective of the Commercial Paper Funding Facility

was to increase the supply of credit to financial institutions and prevent systemic

defaults at the peak of the crisis. In this section, I will examine how this positive shock

affects debt contracts offered by lenders beyond the higher quantity and lower spread

on new loans and with a focus on covenant strictness. Doing so allows us to study

whether banks increase monitoring and prevent potential moral hazard problems.

The potential questions are: 1) How do CPFF banks design the contract strictness

given that they receive explicit guarantees from the government? 2) In the post-

crisis period, do firms experience a tightening of lending standard through covenant
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strictness?

In the analysis below, I adopt Murfin (2012)’s measure of covenant strictness,

which is based on the probability of continent lender control as result of covenant

violation. In particular, the analysis is conducted with the following regression:

STRICTNESSi,t = θ0 + θ1CPFFbanki + θ2CPFFbanki ∗ POSTCRISISi,t +

+λXi,t + εi,t (3.3)

where i represents the firm.

The goal is to properly capture the effect of liquidity backstop on covenant tight-

ness through lender monitoring. To do so, I include variables that serve as proxies

for borrower risk, such as leverage, log of debt to tangible net worth, log of fixed

charge coverage, log of current ratio, and log of income. These firm-level controls

are important factors when banks design covenant strictness based on borrowers’ risk

profiles. In addition, to alleviate the impact of time-varying unobservable factors at

the firm level, I control for borrower fixed effects. The key question is: How would a

lender set the tightness of a loan contract upon receiving CPFF funding?

The results are shown in Table 3.10. In Column (1), I include borrower character-

istics in order to focus on lending behavior. The coefficient on the interaction term

between CPFF dummy and POST-CRISIS dummy is -3.34% and is significant at the

5% level. This negative sign suggests that lenders offer more slack covenants in re-

sponse to government guarantees. The intuition is that as banks experience increases

in the supply of credit externally, they will be less likely to offer stringent contracts.

Consequently, with less tight covenant terms, the probability that borrowers breach

145



Table 3.10: This table shows the regression results on the tightness of debt covenants imposed by
lenders on bank loans. I include triple interaction terms to capture the effects of the CPFF program
on debt covenant strictness, and the changes in the tightness of debt covenants before and after
the financial crisis. A bank is referred to as “CPFF bank” if it had access to the CPFF program
with purchase of commercial paper by the Federal Reserve. POSTCRISIS equals one if the loan is
originated in the fourth quarter of 2008 or after and zero otherwise. The dependent variables in
Columns (1) to (3) is the natural log of the facility amount. The dependent variable in Columns
(4) to (6) is the log of all-in-drawn spread measured as the spread over LIBOR in Dealscan. This
sample consists of lenders and borrowers with the most strong relationship (e.g., each borrower is
matched with its dominant lender with the most frequent historical relationships, in terms of facility
amounts, number of facilities offered, etc.) The results are robust to alternative matching methods
based on other criteria. This sample is at the intersection of CRSP/Compustat and Dealscan from
January 2005 to December 2010. Variable definitions appear in Appendix A.

(1) (2) (3)

Cov Tight Cov Tight Cov Tight
CPFFbank -0.001 -0.002

0.009 0.009
POSTCRISIS*CPFFbank -0.034** -0.036** -0.017

0.017 0.017 0.011
POSTCRISIS -0.028*

0.016
Lev 0.215*** 0.205*** 0.204**

0.080 0.080 0.080
Debt-to-tanworth 0.016** 0.016** 0.015**

0.007 0.007 0.007
Current ratio -0.020 -0.016 -0.013

0.017 0.017 0.017
Fix charge ratio -0.014** -0.015** -0.015**

0.006 0.006 0.006
Log(income) -0.051*** -0.063*** -0.062***

-0.005 -0.007 -0.007
Z-score -0.006** -0.006* -0.007**

0.003 0.003 0.003
Secured dummy 0.031* 0.029 0.028

0.019 0.019 0.019
Rated 0.027 0.024 0.022

0.022 0.022 0.022
Log(maturity) 0.012 0.008

0.014 0.014
Log(amt) 0.020** 0.020**

0.008 0.008

Observations 31,008 30,809 30,809
R-squared 0.122 0.128 0.129
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covenant is reduced. This is consistent with Murfin (2012)’s results, where lender-side

defaults trigger a tightening of contracts as a result of capital depletion. The differ-

ence is, he uses a negative supply-side shock while the CPFF in my paper represents

a positive shock to the supply of credit. In particular, liquidity backstop created

by the government increases a bank’s capital and leads to greater loan issuance, as

shown in the previous section. More broadly, this result is consistent with the litera-

ture of financial contracting in the following way: borrowers experience less covenant

violation with more slack contracts, which also leads to less reduction in investment

spending, as shown in Chava and Roberts (2008). As a result, borrowers benefit from

covenant slackness and earn higher stock returns, as shown in the previous analysis.

In addition, creditors suffer fewer losses due to credit risk from borrowers, which can

contribute to higher earnings and better stock performance.

In Column (2), I also include controls for loan characteristics, such as the secure

status of a facility, the log of deal maturity (in months), and the log of facility amount

(in millions). The sign on these variables are all positive, which indicates that a lender

has an incentive to monitor the loans closely if a facility represents a significant por-

tion of its portfolio. Again, the findings on decrease in covenant strictness remain

valid once loan-level controls are taken consideration. Column (3) examines whether

lenders tightened their contracts in response to the announcement of the CPFF pro-

gram in the post-crisis period. Similar to the results in Columns (1) and (2), the

sign on the interaction term is still negative but it is not statistically significant. In

addition, the coefficient on POST-CRISIS dummy is only significant at the 10% level.

Together, these estimates suggest that the negative shock arising from market distress

was significant in the early stage of the financial crisis, which dominates the positive
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shock from CPFF in the later stage. Another possible explanation is that only a few

banks were able to access the lending facility and the liquidity backstop ceased to

operate as of February 1, 2010. Furthermore, it is interesting to explore the changes

in loan contract strictness due to renegotiations as in Roberts and Sufi (2009b), by

comparing the term of contract differentiation before and after the initiation of the

CPFF facility.

Supply and Demand Issue

Given that the objective of this chapter is to examine the positive implications

of the Commercial Paper Funding Facility, the results are less likely to be biased

due to reverse causality. On one hand, an adverse shock leads to a decrease in the

supply of credit. On the other hand, poor economic conditions are associated with

reductions in the demand of credit as investment opportunities deteriorate. From an

econometrics perspective, demand side can also lead to lower stock returns. This is

not the case in my analysis, as I use government guarantees as a quasi-experiment

to identify and exploit the impact of positive shocks from the supply side only. The

results on positive abnormal returns provide a conservative measure of the liquidity

backstop if there exists any reverse causality.12 For example, one can extend the

analysis to borrowers that are less affected by the financial crisis. This allows us

to prevent demand-side considerations from affecting the results (e.g., international

borrowers of CPFF recipient banks, as they are less likely affected by the financial

market distortions in the U.S.). Moreover, exploiting whether there exists a positive

spill-over effect of the U.S. government guarantees on international borrowers could

12If there exists any reverse causality problems, we should expect borrowers to experience worse
stock performance due to demand side considerations. As a result, we should expect even more
positive significant results.
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be an interesting research topic in the future.

3.5 Extensions

3.5.1 Credit Risk Changes after the CPFF Program

In the previous section, I have shown that the Commercial Paper Funding Facility can

benefit eligible financial institutions through direct repurchasing of commercial paper,

which leads to lower rollover risk, especially at the peak of the most recent financial

crisis. Importantly, there exists a positive spill-over effect to borrowers from CPFF

recipient banks when they had established, strong past relationships. For example,

prior empirical evidence indicates that lenders with access to the liquidity backstop

are willing to offer significantly more new loans even when the market supply of

credit is limited. Through the increased lending channel, my evidence demonstrates

that borrowers of CPFF banks earned higher stock returns in the year 2008 by using

event-study methodology, as in the previous analysis.

The next question is: Did the CPFF program serve to reduce the default risk of

financial institutions? This question has important implications, as the ultimate goal

of the Federal Reserve is to prevent systemic defaults. If the answer is yes, can the

program serve to decrease the probability of default of borrowers once their CPFF

banks offer more new lines of credit? In a general context, whether government

explicit guarantees can help to prevent systemic risk of financial and nonfinancial

institutions becomes a crucial question from the policy perspective. In particular, the

key question is: Is the liquidity backstop associated with more or less risk taking by

both CPFF banks and their borrowers ex-post? Numerous theoretical and empirical
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works address the negative effect of government intervention on moral hazard when it

acts as a lender-of-last resort. Therefore, it is important to test whether there exists

moral hazard, which leads to higher risk taking by both banks and firms.

Although the previous analysis shows that the CPFF program facilitates new

lending to the real sector, we are interested in investigating how credit risk changes

for both CPFF recipient banks as well as for their relationship borrowers. Therefore,

the key variable to exploit is the risk taking of both lenders and borrowers before

and after the liquidity provision. One measure of a firm’s default risk is the distance-

to-default, which captures asset volatility, equity volatility, and the fraction of long

versus short-term debt. If we are able to find evidence indicating that the CPFF

program is associated with higher levels of distance-to-default, liquidity backstop can

successfully prevent moral hazard issues. There are also alternative measures of risk

taking activity for structured investment vehicles, as described in another work by

Kacperczyk and Schnabl (2013). These authors use holding risk and maturity risk

to capture the changes in risk taking by the money market funds when there exists

implicit recourse by sponsoring institutions.

Beyond exploring the idiosyncratic risk of financial institutions, it is equally im-

portant to address the implication of the funding facility in reducing systemic risk.

This offers a unique channel to exploit the impact of liquidity provision by the gov-

ernment on the risk management of financial institutions. Markit CDS data offers a

fruitful resource to test whether the CPFF program leads to lower individual default

risk as well as systemic risk. In particular, it is important to recognize the financial

networks between CPFF recipient banks and other banks with existing CDS con-

tracts. The intuition is that when the Federal Reserve provides short-term funding
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to mitigate rollover risk for target banks, other banks with extensive connections can

also benefit from the guarantees. My hypothesis is that the liquidity facility can

serve to reduce default risk for financial institutions in a given network. Testing the

effect of the CPFF program on systemic risk has important implications from a pol-

icy perspective, as the ultimate goal is to prevent systemic risk and restore financial

stability.

3.5.2 Explicit Guarantee versus Implicit Guarantee

The above analysis focuses on the role of explicit government guarantees in providing

liquidity backstop to large and important financial institutions. Alternatively, there

exists different types of mechanisms/guarantees that enable a financial institution

to transform its losses in the balance sheet of sponsoring institution. One important

type of recourse frequently used by financial intermediaries is implicit guarantees. For

example, recent research by Kacperczyk and Schnabl (2013) provides insights as to

how implicit guarantees can lead to increasing risk taking activity during the financial

crisis of 2007-2010. They show that money market funds have incentives to search

for yield by expanding risk-taking opportunities, which causes runs by investors. In

particular, funds are more likely to take excessive risks when sponsored by institutions

through implicit guarantees.

Therefore, it is an interesting experiment to examine whether implicit guarantees

can work as close substitutes to government guarantees. The reason is that financial

institutions that have access to the CPFF program are also the institutions that pro-

vide guarantees to the conduits. For example, the ten largest sponsors identified in

Acharya, Schnabl, and Suarez (2013) are also active in using the CPFF program, as

151



documented in an unreported table. Acharya, Schnabl, and Suarez (2013) find that

losses from conduits remained within the bank balance sheets without risk transfer

to investors. Therefore, whether these sponsors utilize the government guarantees to

provide implicit guarantees and recover the losses from conduits becomes an impor-

tant question. By exploring this question, we can get a comprehensive understanding

of the substitutability between explicit guarantees by the government and implicit

guarantees by sponsoring institutions. In addition, which type of guarantees is more

efficient in discouraging risk-taking behavior has important implications. We can

study this by matching the CPFF recipient banks with the sponsors of implicit guar-

antees as in Schnabl’s data set. Furthermore, how to provide a government safety net

without encouraging excessive maturity transformation remains to be studied.

Previous results indicate that the liquidity backstop offered by the government

can transmit from the financial sector to the real economy. One can use the CPFF

program as a quasi-experiment to explore its implications in an international con-

text. This is because, my hand-collected dataset on the recipient banks indicated

that a significant portion of these large financial institutions have operations in both

domestic and international markets. With this in mind, it is important to identify

whether these commercial banks have an incentive to increase lending volume to in-

ternational borrowers. Therefore, we can compare the changes in new loans issued

to domestic firms versus those issued to international firms. This helps us to better

understand the changes in the operations of banks in an international context as a

result of U.S. government guarantees. From a methodology perspective, using the

data on banks operating in international markets ensures that the results are purely

driven by supply-side considerations, as mentioned earlier. For example, it is unlikely
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that the Federal Reserve’s policy is affected by the demand for credit by international

firms.

3.6 Conclusion

Given the disruption in the short-term lending following Lehman Brothers’ bankruptcy,

the Federal Reserve announced the initiation of the Commercial Paper Funding Fa-

cility (CPFF) on October 7, 2008 to mitigate the rollover risk in the commercial

paper market for systemically important financial institutions. Through repurchas-

ing commercial paper from eligible banks, the objective of the CPFF program is to

increase the supply of credit and reduce the systemic risk of financial institutions.

In this context, the CPFF offers a unique opportunity to explore the effectiveness of

government explicit guarantees in restoring financial stability.

In this chapter, the empirical analysis shows that the program is associated with

value creation as a result of liquidity backstop from both stock performance and loan

provision. First, the CPFF recipient banks experienced significant positive abnor-

mal returns from the announcement date on October 7, 2008 to the closing date on

February 1, 2010. Investors interpret government liquidity provision as a signal to

mitigate rollover risk in the ABCP market. Second, beyond investigating the positive

effects of the CPFF on recipient banks’ capital, I explore the indirect implications of

the emergency facility on their borrowers’ performance. The analysis is conducted by

using quasi-experimental design and hand-collected data sets relying on the relation-

ship between CPFF lenders and borrowers. I show that borrowers earn higher stock

returns and obtain new loans when their lenders have access to the liquidity backstop.

In particular, my results strongly support the hypothesis that CPFF bank-dependent
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borrowers face positive consequences, despite the existence of severe disruption in

the supply of credit during the financial crisis. The increase in stock performance is

significant, especially for borrowers with greater growth opportunities. In terms of

bank loans, CPFF lenders increase the quantity of loans provided and decrease the

yield for firms with which they have strong past relationships. Therefore, my results

suggest that the CPFF program has not only offered an important source of liquidity

to eligible financial institutions, but it has generated a multiplied positive effects on

bank-dependent borrowers in the real sector by increasing the supply of capital.

This chapter is related to various strands of literature in banking, corporate fi-

nance, and financial regulation. My analysis highlights the positive effect of liquidity

backstop in providing timely short-term credits to systemically important institutions.

Moreover, the results support the view that guarantees increase the performance of

both target lenders and borrowers, which facilitates lending from financial institu-

tions to nonfinancial institutions. From a broader perspective, this bridges the gap

between the literature in banking and government intervention.

Because they provide liquidity backstop, government interventions have been de-

bated frequently since the most recent financial crisis. One of the questions related to

guarantees is the moral hazard problem. For example, it is important to explore the

implications of this liquidity backstop in mitigating risk-taking behavior by various

market participants, such as money market funds and asset-backed commercial paper

conduits. One important question to be explored is: Can explicit guarantees decrease

risk taking by CPFF banks, as conduits (funds) can potentially recourse back the

losses from conduits to the CPFF recipient banks? In addition, how should a gov-

ernment design and adjust capital requirements for CPFF recipient banks to prevent
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excessive risk taking based on various measures? The regulations can be made across

the various dimensions of liquidity, credit risk, asset maturity structure, and disclo-

sure rules. In this context, a comprehensive evaluation of the CPFF program and its

implications for the market participants can serve to guide future policy discussions,

especially for designing the Dodd-Frank Act and future financial regulations on the

commercial paper market.
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Appendix A

Variable Definitions

• Asset ret07 measures the annual past one year (year 2007) stock return.

• Bankdep (Rated) is a dummy variable that takes the value of one for firms with

a S&P long-term credit rating and zero for firms without such rating.

• Book value of equity = atq - ltq +txditcq

• Cash acquisition ratio = aqcy/(Average assets)

• Cash ratio = cheq/atq

• Current ratio = actq/lctq

• Debt-to-tanworth is calculated as: (long-term debt +debt in current liabili-

ties)/(total assets-total liabilities - intangible assets)

• Default (credit) spread = Baa-rated bonds - Aaa-rated bonds

• Distance-to-default (D2D) is a measure of a firm’s default risk. It is computed

as
log(E+F/F )+(rit−(σ2

V )/2)T

σV
√
T

. This is also consistent with Bharath and Shumway
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2008. In the expression above, E is the market value of equity; F is the value of

debt, calculated as short-term debt plus half of long-term debt; and σV is the

asset volatility and equals to E
E+F

σE + F
E+F

(0.05 + 0.25 ∗ σE).

• Ebitda-to-sales is the ratio of earnings from EBITDA divided by the sales of

the firm.

• Equity vol08 (σE) is the equity volatility of a firm over the past one year (year

2007 in my analysis).

• Exdep measures the dependence of a firm on external financing. It is calculated

as the difference between total investments and cash flow from operations, scaled

by cash flow from operations. This variable is constructed at four-digit SIC

industry level and obtained by taking the median value at each industry.

• Fixed charge coverage is defined as: operating income before depreciation/(interest

expenses + debt in current liabilities)

• Income ratio = oibdpq/ (Average assets)

• Leverage ratio = (Total debt)/ (Total assets)

• Log(amt) is the natural logarithm of the loan amount offered by a lender, as

recorded in each facility level.

• Log(maturity) is the natural logarithm of the maturity offered by a lender, as

recorded in each facility level.

• Log(sales) is the natural logarithm of sales measured in millions of U.S. dollars.
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• Log(spread) is the natural logarithm of the all-in-drawn loan spread, which is

measured as the spread over LIBOR at each facility.

• Market-to-book ratio = (Market value)/(Total assets);

• Market value = Market value of equity - book value of equity + total assets;

• Market value of equity = prccq*cshoq;

• Net debt issuance = (Total debt - Total lagged debt)/(Lagged total assets)

• Net investment ratio = (capxy + xrdq - sppivy +aqcy)/atq

• Secured dummy measures whether a facility in Dealscan is in secured status.

• Shareholder payout ratio= (prstkcq + dvq)/atq

• Shareholder net worth ratio = seqq/ atq

• Total assets = atq

• Total debt = dltcq + dlttq

• Total long-term debt = dd1 + dd2 + dd3 + dd4 + dd5

• Z-score is defined as: 3.3 *operating income/total assets + sales/total assets +

1.4*retained earnings/total assets + 1.2*(current assets-current labilities)/total

assets +0.6*market value equity/total liabilities.
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