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ABSTRACT

We provide a formal test of the liquidity preference hypothesis (LPH), that is, the
monotonicity of ex ante term premiums, using nonparametric estimates that do
not require a structural model for conditional expected returns. Although the point
estimates of the term premiums are consistent with previous conclusions in the
literature regarding violations of the LPH, the test statistics are generally insig-
nificant, even when powerful conditioning information is used. These results illus-
trate the importance of correctly accounting for correlations across maturities and
of formally testing the inequality restrictions implied by the LPH.

THERE IS A VAST LITERATURE on bond returns and how they vary across the
maturity spectrum. One of the more prominent theories is the liquidity pref-
erence hypothesis (LPH) (see, e.g., Hicks (1946) and Kessel (1965)), which
states that the ex ante return on government securities is a monotonically
increasing function of time to maturity. That is, conditional on all available
information, the expected monthly return on a T-bill with one year to ma-
turity should exceed the expected monthly return on a six-month T-bill, which
should be greater than the certain yield on a one-month T-bill, and so forth.
The LPH implies this condition, regardless of the shape of the term struc-
ture or any other economic variables contained in the agent’s information
set. The underlying intuition behind the LPH is that longer term bonds are
riskier; that is, they are more sensitive to interest rate changes than shorter
term bonds. Individuals need to be compensated for the risk of holding these
bonds, hence the higher expected return.

Although the LPH is not a necessary condition of bond market equilib-
rium, it is consistent with a variety of term structure models. For example,
in an economic environment in which future production possibilities are in-
dependent of the current economic state, Benninga and Protopapadakis (1986)
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examine a general equilibrium economy for quite general specifications of
utility and production functions. They find that in complete markets the
LPH’s main conclusions are valid. The intuition is that longer bonds are a
poor hedge for the representative agent’s shorter term consumption, thus
requiring a premium to hold these bonds over shorter horizons. Alterna-
tively, in the Cox, Ingersoll, and Ross (1985) one-factor model of interest
rates, term premiums on instantaneous holding periods are monotonic in the
maturity of the bond. These results do not necessarily carry through to more
complex economic settings; nevertheless, the LPH is one of the older models
in finance and has been the object of numerous empirical studies.

Using post-1963 data on T-bills, direct tests of the unconditional version of
the liquidity preference hypothesis have been performed by Fama (1984),
McCulloch (1987), and Richardson, Richardson, and Smith (1992). Though
there is some disagreement concerning the reliability of the data in the 1964—
1972 period, the evidence suggests that expected returns are monotonic in
maturity (throughout, monotonic is taken to mean monotonically increas-
ing). For example, Richardson et al. (1992) find that, when one correctly
tests for monotonicity using inequality constraints, there is little evidence
against the LPH.

This evidence, however, comprises only unconditional tests of the theory.
These tests are expected to have low power because the econometrician is
ignoring the information available to economic agents. The LPH relates con-
ditional expected returns across maturities; thus, unconditional tests pro-
vide very weak tests of the underlying theory. In fact, asset pricing theory
suggests that the current term structure contains important information for
expected returns on bonds of different maturities. For example, suppose that
expected returns are monotonically increasing in maturity when the term
structure is upward sloping, yet decreasing in maturity when the term struc-
ture is downward sloping. Since upward sloping term structures occur more
often, unconditional tests will not be able to reject the monotonicity of re-
turns because the tests average over all term structure shapes.

A strand of the literature recognizes this problem, and documents time-
varying expected returns on bonds (e.g., Fama (1986), Fama and Bliss (1987),
Stambaugh (1988), Fama and French (1989), and Klemkosky and Pilotte
(1992)). All of these papers suggest that the fitted values of ex ante bond
returns are not always increasing with the maturity of the bond. In order to
correctly interpret these results, however, it is necessary to consider the
joint statistical properties of these estimates of ex ante bond returns across
maturities. Consequently, it may not be surprising that no formal test of the
LPH (using conditioning information) has been performed. The difficulty is
that the LPH implies a set of inequality restrictions on the ex ante returns
on bonds of different maturities. Since these ex ante returns are unobserv-
able, and statistical methods for testing inequality restrictions have only
recently been developed, only anecdotal evidence regarding the LPH appears
in the finance literature.
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This paper adds to the current literature by performing formal ex ante
tests of the LPH. Using information contained in the yield curve, we esti-
mate conditional mean returns of bonds of different maturities. These means
are then compared cross-sectionally using recently developed techniques in
the inequality constraints econometric literature (see, e.g., Wolak (1989)).
Contrary to current thinking in this area, our results provide little evidence
to support previous conclusions regarding violations of the LPH. For exam-
ple, though the term structure of ex ante bond returns is estimated to be
downward sloping in some environments, these estimates cannot be differ-
entiated from term structures generated from the LPH. This statistical re-
sult shows the importance of correctly accounting for correlations across
maturities and of formally testing the inequality restrictions implied by
the LPH.

The paper is organized as follows. Section I presents the methodology
for testing the monotonicity of term premiums in a conditional setting. Sec-
tion II provides two applications of this methodology. The first application
reinvestigates Fama’s (1986) seminal work on time-varying term premiums
and illustrates several benefits from the inequality testing procedure. The
second application looks at the LPH directly using a cross section of short-
term and long-term bond returns. Section III provides some concluding
remarks.

I. Conditional Tests of the Maturity Structure
of Term Premiums

Over the years, a substantial empirical literature has developed on the
topic of the term structure of term premiums (see Campbell and Shiller (1991),
Engle and Ng (1993), Fama (1984, 1986), Fama and Bliss (1987), Klemkosky
and Pilotte (1992), Shiller, Campbell and Schoenholtz (1983), and Stam-
baugh (1988), among many others). However, there have been few formal
tests of term structure hypotheses due to the inequality restrictions that
these hypotheses imply and the difficulty in incorporating conditioning in-
formation.

Below, we show how to perform formal tests of hypotheses related to the
term structure of term premiums (e.g., the LPH). Of particular note, these
tests incorporate conditioning information that does not require a structural
model of ex ante bond returns. However, for the test to be powerful, the
conditioning set must provide useful information about alternative theories—
that is, states in which these hypotheses may not be valid. To motivate our
choice of conditioning information in the empirical work that follows, recall
that the slope of the term structure can be decomposed into two components:
expected changes in future interest rates and risk premiums (e.g., Shiller
et al. (1983) and Engle and Ng (1993)). If future expected short-term rates
are equal to the current short-term rate, then the sign of the risk premium
coincides with the slope of the term structure. More generally, as long as
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variations in future short-term rates do not completely explain variations in
the yield spread, this spread will contain information about the risk premi-
ums. Existing evidence suggests that the relation between short rates and
yield spreads is positive, yet far from one-to-one (e.g., see Fama and Bliss
(1987) and Campbell and Shiller (1991)). Thus, the shape of the yield curve
may produce a conditioning set that will provide a high hurdle for tests of
term structure patterns of premiums.

Define r, ,.;(7) as the log return on a 7-period bond that is purchased at
time ¢ and held for j periods. Previous research has investigated (albeit in-
formally) the relation between ex ante bond returns, E,[r, ;,;(7)], of various
holding periods j and maturities 7. That is, researchers have been interested
in hypotheses of the following form:

"t,t+j2(72) - "t,t+j1(T1)

rt,t+j3(7'3) - rt,t+j2(7'2)
E; =0, (1)

t,t+jn(7'n) - rt,t+jn_1(7'n—1)

where j, and 7, (B = 1,...,n) refer to a set of (not necessarily different)
holding periods and bond maturities, respectively.

There are several issues in developing formal tests of equation (1). First,
the term premiums, E, [, ;.;, (1) — 74 ¢4, ,(7:-1)], are unobservable. In theory,
the researcher could posit a model for these term premiums, but then the
tests would become a joint hypothesis of equation (1) and the model. Since
equation (1) most probably forms much weaker restrictions than the model,
this approach is subject to substantial amounts of type I error. Second, even
if the unobservability issue can be dealt with in a consistent fashion, equa-
tion (1) imposes a vector of inequality restrictions that need to be tested. The
statistics required for inequality constraints are different from the more usual
equality restrictions tested elsewhere. Fortunately, a new literature has
emerged that simplifies the problem dramatically (see Wolak (1989)). In par-
ticular, Boudoukh, Richardson, and Smith (1993) show how to extend the
inequality testing methodology to the use of conditioning information. Since
the method is conceptually straightforward, we provide a brief outline for
our particular application.

As mentioned above, existing theory suggests that expected bond returns
may move with the shape of the term structure. As an illustration, let us
condition on monotonic and nonmonotonic yield curves. To generate testable
restrictions implied by equation (1) using information in the term structure,
first define

I {1 if the term structure is inverted or humped @
t =

0 if the term structure is monotonically upward sloping.



