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Prelude
Balancing the loyalty to my advisor and the responsibility as a discussant

THE JOURNAL OF FINANCE • VOL. LX, NO. 1 • FEBRUARY 2005

The Value Premium

LU ZHANG∗

ABSTRACT

The value anomaly arises naturally in the neoclassical framework with rational ex-
pectations. Costly reversibility and countercyclical price of risk cause assets in place
to be harder to reduce, and hence are riskier than growth options especially in bad
times when the price of risk is high. By linking risk and expected returns to eco-
nomic primitives, such as tastes and technology, my model generates many empirical
regularities in the cross-section of returns; it also yields an array of new refutable
hypotheses providing fresh directions for future empirical research.

WHY DO VALUE STOCKS EARN HIGHER EXPECTED RETURNS than growth stocks? This ap-
pears to be a troublesome anomaly for rational expectations, because according
to conventional wisdom, growth options hinge upon future economic conditions
and must be riskier than assets in place. In a widely used corporate finance
textbook, Grinblatt and Titman (2001, p. 392) contend that “Growth opportuni-
ties are usually the source of high betas, . . . , because growth options tend to be
most valuable in good times and have implicit leverage, which tends to increase
beta, they contain a great deal of systematic risk.” Gomes, Kogan, and Zhang
(2003) also predict that growth options are always riskier than assets in place,
as these options are “leveraged” on existing assets. Growth stocks, which derive
market values more from growth options, must therefore be riskier than value
stocks, which derive market values more from assets in place. Yet, historically,
growth stocks earn lower average returns than value stocks.

I investigate how risk and expected return are determined by economic prim-
itives, such as tastes and technology, in the neoclassical framework with ratio-
nal expectations and competitive equilibrium (e.g., Kydland and Prescott (1982)
and Long and Plosser (1983)). A workhorse of many fields of economics, this
framework has been under strenuous attack in finance (e.g., Shleifer (2000)).

∗William E. Simon Graduate School of Business Administration, University of Rochester. This
paper is based on chapter three of my doctoral dissertation at the Wharton School of the University
of Pennsylvania. I thank my advisors Andrew Abel, Craig MacKinlay, Amir Yaron, and especially
Joao Gomes for their training and inspiration. I also acknowledge helpful comments from Michael
Brandt, Domenico Cuoco, Kent Daniel, Gary Gorton, Rick Green (the editor), Skander Van den
Heuvel, Ming Huang, Donald Keim, Leonid Kogan, Martin Lettau, Ralitsa Petkova, Nick Souleles,
Robert Stambaugh, Yunguang Yang, and participants at numerous workshops. I am especially
indebted to an anonymous referee for many constructive criticisms. Naiping Liu taught me how
to build Fortran 90 MEX routines in Matlab. Financial support from the Dean’s Fellowship for
Distinguished Merits at the Wharton School is gratefully acknowledged. All remaining errors are
my own.
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Prelude
Working with Joao was the best thing that happened to me as a student
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Equilibrium Cross Section of Returns

Joao Gomes
University of Pennsylvania

Leonid Kogan
Massachusetts Institute of Technology

Lu Zhang
University of Rochester

We construct a dynamic general equilibrium production economy to
explicitly link expected stock returns to firm characteristics such as
firm size and the book-to-market ratio. Stock returns in the model are
completely characterized by a conditional capital asset pricing model
(CAPM). Size and book-to-market are correlated with the true con-
ditional market beta and therefore appear to predict stock returns.
The cross-sectional relations between firm characteristics and returns
can subsist even after one controls for typical empirical estimates of
beta. These findings suggest that the empirical success of size and
book-to-market can be consistent with a single-factor conditional
CAPM model.

We gratefully acknowledge the helpful comments of Andy Abel, Jonathan Berk, Michael
Brandt, John Cochrane, Kent Daniel, Gary Gorton, Shmuel Kandel, Craig MacKinlay,
Robert Stambaugh, Jiang Wang, Amir Yaron, three anonymous referees, and seminar
participants at the National Bureau of Economic Research Fall 2000 Asset Pricing meeting,
the 2001 meeting of the Western Finance Association, the 2001 meeting of the Society of
Economic Dynamics, Carnegie Mellon University, New York University, Stanford University,
University of British Columbia, University of Chicago, University of Rochester, University
of California at Los Angeles, and Wharton. All remaining errors are our own.

Asset Pricing Implications of Firms’

Financing Constraints

João F. Gomes

University of Pennsylvania and CEPR

Amir Yaron

University of Pennsylvania and NBER

Lu Zhang

University of Rochester and NBER

We use a production-based asset pricing model to investigate whether financing con-

straints are quantitatively important for the cross-section of returns. Specifically, we use

GMM to explore the stochastic Euler equation imposed on returns by optimal invest-

ment. Our methods can identify the impact of financial frictions on the stochastic discount

factor with cyclical variations in cost of external funds. We find that financing frictions

provide a common factor that improves the pricing of cross-sectional returns. Moreover,

the shadow cost of external funds exhibits strong procyclical variation, so that financial

frictions are more important in relatively good economic conditions. (JEL E22, E44, G12)

We investigate whether financial frictions are quantitatively important in

determining the cross-section of expected stock returns. Specifically, we

construct a production-based asset pricing framework in the presence of

financial market imperfections and use GMM to explore the stochastic

Euler equation restrictions imposed on asset returns by the optimal

investment decisions of firms.
Our results suggest that financial frictions provide an important com-

mon factor that can improve the pricing of the cross-section of expected

returns. In addition, we find that the shadow price of external funds is

strongly procyclical, that is, financial market imperfections are more

important when economic conditions are relatively good. These results

are generally robust to the use of alternative measures of fundamentals

We acknowledge valuable comments from Andrew Abel, Ravi Bansal, Michael Brandt, John Cochrane,
Janice Eberly, Ruediger Fahlenbrach, Campbell Harvey, Burton Hollifield, Narayana Kocherlakota,
Arvind Krishnamurthy, Owen Lamont, Martin Lettau, Sydney Ludvigson, Valery Polkovnichenko, Tom
Tallarini, Chris Telmer, and seminar participants at Boston U., UCLA, U. of Pennsylvania, U. of
Houston, UNC, UC San Diego, U. of Rochester, Tel-Aviv U., NBER Summer Institute, NBER Asset
Pricing meetings, Utah Winter Finance Conference, SED meetings, and the AFA meetings, and especially
two anonymous referees. Le Sun has provided excellent research assistance. Christopher Polk and Maria
Vassalou kindly provided us with their data. We are responsible for all the remaining errors. Address
correspondence to João F. Gomes, The Wharton School, University of Pennsylvania, 3620 Locust Walk,
Philadelphia, PA 19104, or email: gomesj@wharton.upenn.edu.

� The Author 2006. Published by Oxford University Press on behalf of The Society for Financial Studies. All rights

reserved. For permissions, please email: journals.permissions@oxfordjournals.org.

doi:10.1093/rfs/hhj040 Advance Access publication March 15, 2006
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Prelude
Joao taught me new classical way of thinking that permeates my research program

Investment-Based Expected Stock Returns

Laura X. L. Liu∗

School of Business and Management

Hong Kong University of Science

and Technology

Toni M. Whited†

School of Business

University of Wisconsin

Lu Zhang‡

Stephen M. Ross School of Business

University of Michigan

and NBER

September 2007§

Abstract

The neoclassical q-theory provides a good start to understanding the cross section of returns.
Under constant return to scale stock returns equal levered investment returns, which are tied
directly to firm characteristics. This equation predicts the empirical relations of average returns
with book-to-market, investment, and earnings surprises. We estimate the model via GMM by
minimizing the differences between average stock returns and average levered investment returns.
Our model captures the average return patterns in portfolios sorted on capital investment and
double-sorted on size and book-to-market, including the small-stock value premium. The model
also partially captures post-earnings-announcement drift and its higher magnitude in small firms.

∗Finance Department, School of Business and Management, Hong Kong University of Science and Technology,
Kowloon, Hong Kong. Tel: (852) 2358-7661, fax: (852) 2358-1749, and e-mail: fnliu@ust.hk.

†Department of Finance, School of Business, University of Wisconsin at Madison, 975 University Avenue, Madison
WI 53706. Tel: (608) 262-6508, fax: (608) 265-4195, and e-mail: twhited@bus.wisc.edu.

‡Finance Department, Stephen M. Ross School of Business, University of Michigan, 701 Tappan E 7605 Bus Ad,
Ann Arbor MI 48109-1234; and NBER. Tel: (734) 615-4854, fax: (734) 936-0282, and e-mail: zhanglu@bus.umich.edu.

§For helpful comments, we thank Nick Barberis, David Brown, V. V. Chari, Rick Green, Burton Hollifield, Patrick
Kehoe, Narayana Kocherlakota, Leonid Kogan, Owen Lamont, Sydney Ludvigson, Ellen McGrattan, Antonio Mello,
Mark Ready, Bryan Routledge, Martin Schneider, Jun Tu, Masako Ueda, and seminar participants at the Federal
Reserve Bank of Minneapolis, Carnegie-Mellon University, Erasmus University Rotterdam, Hong Kong University of
Science and Technology, New York University, Purdue University, Tilburg University, Yale School of Management,
University of Lausanne, University of Vienna, University of Wisconsin–Madison, Society of Economic Dynamics
Annual Meetings for 2006, the UBC PH&N Summer Finance Conference for 2006, the American Finance Association
Annual Meetings for 2007, and the China International Conference in Finance for 2007. This paper supersedes our
working paper previously circulated under the title “Regularities.” All remaining errors are our own.

Anomalies

Erica X. N. Li∗

Simon School of Business

University of Rochester

Dmitry Livdan†

Mays Business School

Texas A&M University

Lu Zhang‡

Stephen M. Ross School of Business

University of Michigan

and NBER

February 2007§

Abstract

The q-theory implies that investment is a first-order determinant of the cross section of expected
returns, and that optimal investment drives the external financing anomalies. Our neoclassical
model simultaneously and in many cases quantitatively reproduces: Procyclical equity issuance
waves; stock market predictability with the new equity share; the negative relation between
investment and average returns; long-term underperformance following equity issuance; the
mean-reverting operating performance of issuing and cash-distributing firms; and the positive
long-term drift following cash distribution and its positive relation with book-to-market. Our
model also generates the failures of the CAPM in capturing these anomalies.

∗William E. Simon Graduate School of Business Administration, University of Rochester, 500 Wilson Boulevard,
Rochester NY 14627. Tel: (585) 319-9703; e-mail: lix1@simon.rochester.edu.

†Finance Department, Mays Business School, Texas A&M University, 306 Wehner Building, College Station TX
77843. Tel: (713) 743-4813; fax: (713) 743-4789; e-mail: dlivdan@mays.tamu.edu.

‡Address correspondence to: Lu Zhang, Finance Department, Stephen M. Ross School of Business, University
of Michigan, 701 Tappan, E 7605 Bus Ad, Ann Arbor MI 48109-1234; and NBER. Tel: (734) 615-4854; fax: (734)
936-0282; e-mail: zhanglu@bus.umich.edu.

§For helpful comments, we thank Malcolm Baker, Mike Barclay, Nick Barberis, Jonathan Berk, Mark Bils, Robert
Bloomfield, Jim Booth, Peter Bossaerts, John Campbell, Murray Carlson, V. V. Chari, Jason Chen, John Cochrane,
Martijn Cremers, Murray Frank, Will Goetzmann, Bob Goldstein, Joao Gomes, Jeremy Greenwood, John Heaton,
Christopher Hennessy, Zvi Hercowitz, Patrick Kehoe, Narayana Kocherlakota, Leonid Kogan, Pete Kyle, Owen
Lamont, John Long, Sydney Ludvigson, Ellen McGrattan, Lionel McKenzie, Roni Michaely, Stefan Nagel, Martin
Schneider, Bill Schwert, Jeremy Stein, Hans Stoll, Jerry Warner, David Weinbaum, Yuhang Xing, Amir Yaron, and
other seminar participants at Arizona State U., Cornell U., Ohio State U., MIT, U. of California at Berkeley, U.
of Colorado at Boulder, U. of Minnesota, Federal Reserve Bank of Minneapolis, Federal Reserve Bank of St. Louis,
U. of North Carolina at Chapel Hill, U. of Rochester (Economics Department and Simon School of Business), U.
of Wisconsin at Madison, Vanderbilt U., Yale School of Management, NBER Asset Pricing meeting in Fall 2004,
NBER Summer Institute (Asset Pricing workshop) in 2006, and the Utah Winter Finance Conferences in 2005 and
2006. This paper supercedes our two previous working papers titled “Anomalies” (NBER working paper #11322)
and “Optimal market timing” (NBER working paper #12014). All remaining errors are our own.

5

10

15

20

25

30

35

40

The New Issues Puzzle:
Testing the Investment-Based Explanation

Evgeny Lyandres
Rice University

Le Sun
University of Rochester and GSAM

Lu Zhang
University of Michigan and NBER

An investment factor, long in low-investment stocks and short in high-investment stocks,
helps explain the new issues puzzle. Adding the investment factor into standard factor
regressions reduces on average about 75% of the SEO underperformance, 80% of the IPO
underperformance, 50% of the underperformance following convertible debt offerings, and
40% of Daniel and Titman’s (2006) composite issuance effect. The reason is that issuers
invest more than nonissuers, and the investment factor earns a significantly positive average
return of 0.57% per month.

Equity and debt issuers underperform matching nonissuers with similar char-
acteristics in the post-issue years (e.g., Ritter, 1991; Loughran and Ritter,
1995; and Spiess and Affleck-Graves, 1995, 1999). We explore empirically
the investment-based hypothesis of this underperformance. The q-theory of
investment and the real options theory imply a negative relation between real
investment and expected returns. If the proceeds from equity and debt issues
are used to finance investment, then issuers should invest more and earn lower
average returns than matching nonissuers.

We are grateful to Aydogan Alti, Yakov Amihud, Michael Barclay, Gennaro Bernile, Michael Bradley, Michael
Brandt, Alon Brav, Tim Burch, Sergei Davydenko, Bala Dharan, Chris Downing, Evan Dudley, Espen Eckbo, Jeff
Fleming, Luis Garcia-Feijóo, Fangjian Fu, Louis Gagnon, Lorenzo Garlappi, Rick Green, John Griffin, Gustavo
Grullon, Jay Hartzell, Burton Hollifield, Gautam Kaul, Ambrus Kecskés, Han Kim, Xi Li, Erik Lie, James Linck,
Laura Liu, John Long, Øyvind Norli, Lukasz Pomorski, Jay Ritter, David Robinson, Paul Schultz, Richard Sloan,
Laura Starks, Paul Tetlock, Sheridan Titman, S. Viswanathan, Jerry Warner, James Weston, Jeff Wurgler, Wei
Yang, seminar participants at Duke University, Queens University, Rice University, Texas A&M University,
University of Georgia, University of Miami, University of Michigan, University of Rochester, University of
Texas at Austin, University of Toronto, the 2005 UBC Summer Finance Conference, the 2005 European Finance
Association Annual Meetings, the 2005 Financial Management Association Annual Meetings, the 2005 Finance
and Accounting in Tel-Aviv Conference, and the 2006 CRSP Forum for helpful comments. We are especially
grateful to Matt Spiegel (the editor) and anonymous referees for extensive and insightful comments. This
paper supersedes our working paper previously titled “Investment-Based Underperformance Following Seasoned
Equity Offerings.” All remaining errors are our own. Address correspondence to Lu Zhang, Finance Department,
Stephen M. Ross School of Business, University of Michigan, 701 Tappan, ER 7605 Bus Ad, Ann Arbor MI
48109-1234; and NBER; telephone: (734) 615-4854, fax: (734) 936-0282, e-mail: zhanglu@bus.umich.edu.

C© The Author 2007. Published by Oxford University Press on behalf of The Society for Financial Studies. All
rights reserved. For Permissions, please email: journals.permissions@oxfordjournals.org.
doi: 10.1093/rfs/hhm058
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Summary

Summary
A simplified formulation of the general model

Taxable corporate income:

Π(Kit , Xt , Zit)− δKit −Ψ(Iit , Kit)− citBit

in which Ψ(Iit , Kit) = physical adjustment costs plus equity floatation costs

Corporate payout, Dit :

(1−τ) [Π(Kit , Xt , Zit)−Ψ(Iit , Kit)]+τδKit+τcitBit−Iit+Bit+1−(1+cit)Bit

Lu Zhang (Michigan) Discussion Duke-UNC AP Conference 7 / 23



Summary

Summary
WACC: Weighted-average cost of capital

Optimality conditions from equity-value maximization:

R I
it+1 = νitRB

it+1 + (1− νit)RS
it+1

in which νit is the market leverage, and

R I
it+1 ≡

(1− τ)[ΠK ,it+1 −ΨK ,it+1] + τδ + (1− δ)[1 + (1− τ)ΨI ,it+1]

1 + (1− τ)ΨI ,it

RB
it+1 ≡ 1 + (1− τ)cit

Lu Zhang (Michigan) Discussion Duke-UNC AP Conference 8 / 23



Summary

Summary
The textbook intuition

Higher market leverage, higher expected stock returns:

∂

(
Et [r I

jt+1]− νjtEt [rB
jt+1]

1− νjt

)
︸ ︷︷ ︸

Levered Expected WACC

/∂νjt > 0

This assumes that changes in νit do not affect anything else
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Summary

Summary
Limitation of the textbook intuition

In general, νit is jointly determined with Iit

A central insight from investment-based asset pricing: Investment is a
first-order determinant of expected returns:

Book leverage ↑ ⇒ Iit ↑ ⇒ ΨI ,it ↑ ⇒ Et [R I
it+1] ↓ ⇒ Et [RS

it+1] ↓

This investment channel: Derived in Cochrane (1991) and applied in my
articles on value, equity issues, distributions, momentum, and accruals
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Motivation

Motivation
The bottom line

The paper can benefit from focusing on more important economic questions
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Motivation

Motivation
Lack of empirical motivation: Fama and French (1992)

The insights on the (mechanical?) relation between leverage, value, and
average returns are already known from Fama and French (1992, p. 444):

“The FM regressions of returns on the leverage variables (Table
III) pose a bit of a puzzle. The two leverage variables are related
to average returns, but with opposite signs.”

“The puzzle of the opposite slopes on ln(A/ME) and ln(A/BE)
has a simple solution. The average slopes for the two leverage
variables are opposite in sign but close in absolute value, e.g., 0.50
and −0.57. Thus it is the difference between market and book
leverage that helps explain average returns. But the difference
between market and book leverage is book-to-market equity. . .

Lu Zhang (Michigan) Discussion Duke-UNC AP Conference 13 / 23



Motivation

Motivation
Lack of empirical motivation: Recent development

Fama and French (1993, p. 4) summarize the result as follows:

“Using alone, size, E/P, leverage, and book-to-market equity
have explanatory power. In combinations, size (ME) and
book-to-market equity (BE/ME) seem to absorb the apparent
roles of leverage and E/P in average returns.”

No discussion on leverage in Fama and French (1996, 2006, 2007)

Lu Zhang (Michigan) Discussion Duke-UNC AP Conference 14 / 23



Motivation

Motivation
Lack of empirical motivation: Evidence from 1963–2006

Mkt lev Low 5 High H-L tH−L

Ave. returns 0.35 0.61 0.93 0.57 2.74
αCAPM −0.22 0.15 0.42 0.63 3.08
αFF 0.23 0.04 −0.05 −0.27 −2.02

Book lev Low 5 High H-L tH−L

Ave. returns 0.26 0.48 0.45 0.19 0.97
αCAPM −0.37 −0.02 −0.04 0.33 1.72
αFF −0.13 −0.03 −0.18 −0.06 −0.33

Book lev. does not predict returns; market lev. does only without BE/ME
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Motivation

Motivation
Lack of empirical motivation: Taking stock

Leverage has never been an important return predictor in empirical asset
pricing since 1992

Instead, we have moved on to book-to-market, net equity
issues, accruals, earnings surprises, prior returns, profitability,
and asset growth as return predictors

If there is no pattern to explain, why bother with a complicated model?
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Directions

Directions
The big picture

More important economic questions for the Gomes-Schmid model:

1 The credit spread puzzle
2 The distress risk anomaly
3 The long-term performance following equity and debt issues
4 Long-run risk in production economies

Also leverage regressions on stock returns à la Welch (2004)

Lu Zhang (Michigan) Discussion Duke-UNC AP Conference 18 / 23



Directions

Directions
The credit spread puzzle

The credit spread puzzle: Huang and Huang (2003); Chen, Collin-Dufresne,
and Goldstein (2007); Chen (2007); Bhamra, Kuehn, and Strebulaev (2007)

The Gomes and Schmid model features endogenous investment,
endogenous default, and the cross section of firms:

Generates countercyclical yield spread and default probability
Can the model explain the magnitude of the credit spread?

Lu Zhang (Michigan) Discussion Duke-UNC AP Conference 19 / 23



Directions

Directions
The distress risk anomaly

The distress discount anomaly: Dichev (1998), Griffin and Lemmon (2002),
and Campbell, Hilscher, and Szilagyi (2007)

Chava and Purnanandam (2007); Chen and Zhang (2007)

What’s the relation between default probabilities and average stock returns
in the Gomes and Schmid model?

If consistent with data (the relation is negative), why do the credit spread
and average stock returns vary differently with default probabilities?

Lu Zhang (Michigan) Discussion Duke-UNC AP Conference 20 / 23



Directions

Directions
The long-term performance following equity and debt issues

The long-term performance anomaly following financing decisions: Ritter
(1991); Loughran and Ritter (1995); Spiess and Affleck-Graves (1995,
1999); Ikenberry, Lakonishok, and Vermaelen (1995)

See Carlson, Fisher, and Giammarino (2006) and Li, Livdan,
and Zhang (2007) for recent theoretical explanations

Gomes and Schmid incorporate leverage in an asset pricing framework:

Why is the magnitude of underperformance following equity
issues higher than that following debt issues? Why do we
observe over-performance following distributions to
equity-holders, but not to bondholders?
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Directions

Directions
Long-run risk in production economies

Explaining the level and dynamics of long-run risk in production economies:
Kaltenbrunner and Lochstoer (2007); Campanale, Castro, and Clementi
(2007); Kuehn (2007)

Extending the Gomes and Schmid partial equilibrium model to general
equilibrium? Helps lower the hurdle of the equity premium; helps explain
countercyclical amount of risk and predictability
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Directions

Conclusion
Discussion on Gomes and Schmid (2007) “Levered returns”

Tackle important questions
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