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Introduction

At the invitation of Professor Heng-fu Zou, I collect in this volume papers of empirical
finance that are written at least partly by me. To help interested readers toward a better un-
derstanding of the issues, I summarize briefly below the main motivations of the papers and
point out their potential extensions and relevance for further research.

While empirical finance should include both asset pricing and corporate, the col-
lected papers only focus on the former. If the big picture is desired, survey articles in
Jarrow, Maksimovich, and Ziemba (1992) and Maddala and Rao (1996) should pro-
vide a good starting point. Of course, constant readings of recent research articles are
essential for both learning and making new contributions. Even in empirical asset
pricing, there are enormous interesting problems to solve and many (potentially prof-
itable) applications to explore. Some of these problems are reviewed in the well-
known PhD text book by Campbell, Lo, and MacKinlay (1997). In contrast, the
papers here are more focused, mainly on testing the implications of theoretical asset
pricing models.

In testing an asset pricing model or conducting research in empirical finance in
general, there are two important skills. The first is a deep appreciation of the theory
so that the problem under study can be chosen as an important one. The second is the
implementation skill that requires a mastery of statistical tools. Standard PhD texts
such as Ingersoll (1987), Huang and Litzenberger (1988), and Duffie (1996),
should help build the foundation for the first skill, while Amemiya (1985) and Hamil-
ton (1994) provide some of the basic knowledge of the second. Since many interested
finance problems are multivariate in nature, a grasp of Anderson (1984) and Muir-
head (1982) will be useful. It never seems too much to stress the importance of read-
ing recent papers in both areas to get both the ideas for significant problems and the
right tools for their solutions. In some sense, the job of an empirical finance re-
searcher likes that of a doctor. A correct diagnosis of the illness is of the first impor-

tance. But incorrect treatment can make the diagnosis useless. This seems rampant in




EMRY: BEENTIEDH

the current finance literature. Readers with developed skills in statistics may make a
difference in the future research in empirical finance.

Now let me go over the collected papers and examine their relevance in the liter-
nature. A fundamental problem in finance is to find out whether or not a particular
portfolio is efficient. The efficiency problem has been of concern not only to individual
investors and financial managers with respect to portfolio choice, but also to re-
searchers in finance with respect to the validity of various equilibrium asset pricing
models. Markowitz’s (1952) seminal contribution to modern portfolio theory leads to
the well-known capital asset pricing model (CAPM) of Sharpe (1964) and Lintner
(1965) (Markowitz and Sharpe won Nobel Prize in 1990), which rely on the effi-
ciency of the market portfolio. Because of its intrinsic importance, the efficiency of a
portfolio has been studied and tested extensively in the finance literature. In the clas-
sical framework when there exists a riskless asset, the exact test of a portfolio’s effi-
ciency is a problem nicely solved by Gibbons, Ross, and Shanken ('1'989). In the ab-
sence of a risk-free asset, the problem is more complex. Gibbons (1982) is one of the
many earlier examples attacking the problem, Zhou (1991, the first paper) provides
the first exact test and also explores its economic interpretations. Velu and Zhou
(1999, the second paper) extends this result to multibeta models, bridges risk-free
and zero-beta models, and proposes a new version of linear factor models that general-
izes the famous Fama and French’s (1993) three-factor model. Zhou (1995, the
third paper) extends the analysis from a rank test perspective that can be applied to
analyze hypotheses that are closely related to the standard linear pricing rules. The
factors in these models are mostly observable. But it seems that the job of much of the
empirical asset pricing research is to find factors to explain security returns and the as-
sociated risk premiums. There are basically two schools of thoughts about the factors.
The first takes the stand that the factors are inherently latent and unobservable direct-
ly from market data. Models, such as Ross’ s (1976) arbitrage pricing theory
(APT), provide theoretical justification for the use of latent factors. The second
school of thought on security factors takes a more pragmatic stand. Rather than iden-
tifying (either observable or unobservable) factors by using any asset pricing theory,
this school treats factors as pre-specified economic or financial variables that appear to
be related to asset returns by simple financial reasoning or plain intuition. Zhou
(1999, the fourth paper) proposes a new framework that ties both schools together.

In testing the CAPM, almost all studies, such as Gibbons, Ross, and Shanken
(1989), assume multivariate-normality. Zhou (1993, the fifth paper) provides exact
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tests for this assumption and rejects it, but finds some distributions of the elliptical
class fit the data well. By Chamberlain (1983), in the case of elliptical returns, the
capital asset pricing model (CAPM) of Sharpe (1964) and Lintner (1965) and multi-
beta models will remain valid theoretically. Therefore, it is important to test asset
pricing models for the case where the returns are elliptically distributed. The paper
provides such an exact test and indicates that, due to the multivariate-normality as-
sumption, existing tests tend to be biased toward over-rejection. Many studies rely on
beta and R? for economic interpretations and practical applications, but this paper
points out that the accuracy of estimated beta and R? are usually overstated. Harvey
and Zhou (1993, the sixth paper) and Zhou (1994, the seventh paper) may be
viewed as further robustness studies on asset pricing tests. These papers emphasize
the use of Hansen’ s (1982) GMM procedure which is at least theoretical robust to
conditional heteroskedasticity of the stock returns. In addition, the robustness of the
theory is also examined in some sense because the risk-premiums can be time-varying
similar to Harvey (1989). In terms of methodology, the second paper shows how to
perform a GMM test with an arbitrary weighting matrix, which is equivalent to
Cochrane’s (1996). Moreover, the explicit GMM rank test is also useful for cointe-
gration tests in macroeconomics.

All of the above are multivariate approaches for examining the linear pricing rule.
Traditionally, the two-pass regression procedure developed by Black, Jensen and Sc-
holes (1972), and Fama and MacBeth (1973), forms the foundation of many influen-
tial studies. While Shanken (1992) provides its asymptotic theory, Roll and Ross
(1994), Kandel and Stambaugh (1995), and Kan and Zhang (1999) point out some
of its problems. Given a linear factor model, there are these well-established ap-
proaches for estimating and testing. But many important questions remain. First,
how to incorporate the problems in estimating and testing the models into their use?
For example, what are the impacts on estimating the cost of capital to a firm, the
capital budgeting decision, investment management, and performance measures? Sec-
ond, what are the factors? Are the parameters stable? Model stable? Fama and French
(1992) seem to suggest that we still have a long way to go for the right factors. Har-
vey and Zhou (1999) explore assessing pricing errors of a model with time-varying be-
ta parameters.

Since Hansen and Jagannathan (1991), among others, the stochastic discount
facotr (SDF) method has become extremely popular. How to interpret a given factor

that fits the SDF? How does the SDF perform in estimating the risk premiums? And




EMIRY: BTFENIIEDHF

especially how does it compare with traditional methods? Kan and Zhou (1999, the
eighth paper) explore such issues. By constructing theoretical examples, the paper
points out that there may be “wrong” factors that can satisfy the SDF moment condi-
tions so that it may be dangerous to attach any economic meaning to the test outcome
of the SDF moment conditions. By using asymptotic theory and simulations, it shows
that as current practice of the SDF methodology ignores a fully specified model for as-
set returns, it suffers from two potential problems. The first problem is that the stan-
dard error can be quite large, and the second is that the SDF methodology may have
very low power against misspecified models. Given that the SDF is widely used, it is
of interest to see how the SDF performs in a variety of contexts as compared with tra-
ditional methods.

Harvey and Zhou (1990, the ninth paper) take a Bayesian approach to the
CAPM. The advantage is that it answers the question: given the data (and prior be-
liefs), what is the probability that the model’s restrictions are valid? By using Monte
Carlo integration technique that accurately evaluates high dimensional integral prob-
lems, the paper provides both the Bayesian confidence intervals for functions of eco-
nomic interest and posterior odds ratios for the efficiency hypothesis. The probability
that the CRSP index is mean-variance efficient is found to be small. While Connor
and Korajeczyk (1995) provide an extensive survey of approaches for testing Ross’
(1976) arbitrage pricing theory, Geweke and Zhou (1996, the tenth paper) perform
one of the few available Bayesian studies. In contrast to classical studies, the Bayesian
analysis usually allows exact assessment of both the pricing errors and any general
functions of economic interest. Because of this, Lamoureux and Zhou (the eleventh
paper) take a Bayesian view to study the predictability in stock returns at horizons of
3 to 6 years. Contrary to many studies that use potentially inadequate methodologies,
the paper finds that, for all intents and purposes, stock prices follow a random walk,
i.e., there is little predicatability. The Bayesian framework is particularly convenient
from a decisionmaking perspective, and hence it has the potential to offer nice solu-
tions to investment (Kandel and Stambaugh, 1996), risk management, and other de-
cision problems that require incorporating estimation risk and model risk into consider-
ation. For the Bayesian approach, Zellner (1971) provides a good start and Chib and
Greenberg (1996) survey some recent important advances.

Guofu Zhou
February 2, 2000
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