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ABSTRACT

The Dynamic Relationship Between the Federal Funds
Rate and the Treasury Bill Rate: An Empirical Investigation*

This article examines the dynamic relationship between two key US money
market interest rates – the federal funds rate and the 3-month Treasury bill
rate. Using daily data over the period from 1974-99, we find a long-run
relationship between these two rates that is remarkably stable across
monetary policy regimes of interest rate and monetary aggregate targeting.
Employing a non-linear asymmetric vector equilibrium correction model, which
is novel in this context, we find that most of the adjustment toward the long run
equilibrium occurs through the federal funds rate. In turn, there is strong
evidence for the existence of significant asymmetries and non-linearities in
interest rate dynamics that have implications for the conventional view of
interest rate behaviour.
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NON-TECHNICAL SUMMARY

Interest rates tend to move together. The nature of the forces that bind interest
rates together is not fully understood, however. This Paper investigates the
relationship between two important short-term interest rates in US financial
markets – the overnight federal funds rate and the 3-month Treasury bill (or T-
bill) rate. The importance of these two interest rates is widely recognized. The
Federal Reserve (Fed) implements monetary policy by targeting the effective
federal funds rate; the 3-month T-bill rate is the preeminent default-risk-free
rate in the US money market, and is often used by researchers to proxy the
risk-free asset whose existence is assumed by much conventional finance
theory. Given their importance and visibility, it is not surprising that these
interest rates have been studied extensively in economics and finance (see,
inter alia, Hall, Anderson and Granger, 1992; Taylor, 1993; Rudebusch, 1995,
1998; Anderson, 1997; Enders and Granger, 1998; Stock and Watson, 1999).

A number of authors have argued that the federal funds rate and the T-bill rate
move together because they are linked by the expectations hypothesis (EH)
(eg, inter alia, Cook and Hahn, 1989; Goodfriend, 1991; Poole, 1991;
Rudebusch, 1995, 2001; Woodford, 1999).  That is, the T-bill rate is equal to
the market’s expectation for the federal funds rate over the term of the T-bill
rate plus a risk premium. Empirical support for the EH is generally weak (eg,
Campbell, Lo and MacKinlay, 1997). This is particularly true when the short-
term rate is the effective federal funds rate (see, inter alia, Simon, 1990, 1994;
Roberds, Runkle and Whiteman, 1996; Thornton, 2000). Nevertheless,
regardless of whether the EH holds, the empirical literature provides evidence
that these rates co-move in the long run.

The objective of the present study is to gain some insights into the dynamic
relationship between the federal funds rate and the T-bill rate.  Rather than
hypothesizing and testing the implications of a particular hypothesis or theory
of interest rate behaviour, the approach taken in this Paper is agnostic.  We
investigate the dynamic relationship using a model that relies solely on the
fact that the interest rates examined co-move in the long run.

Our modelling strategy takes into account the existence of a recent strand of
the empirical literature suggesting that interest rate dynamics may be
characterized by strong asymmetries and nonlinearities due to factors such as
non-zero or asymmetric transactions costs, infrequent trading, or other factors
that affect the adjustment of interest rates toward their long-run equilibrium.
To date, however, researchers have used dynamic models that allow for either
asymmetry or non-linearity, but not both.  We extend the modelling
procedures developed in this literature by investigating the dynamic
relationship between the federal funds rate and the T-bill rate using a dynamic



empirical model that allows for both asymmetries and non-linearities in a fairly
comprehensive fashion.

Using daily data on the effective federal funds rate and the 3-month T-bill rate
for the sample period from 1974 to 1999, we find a long-run relationship
between the federal funds rate and the T-bill rate that is stable over the
sample period and across monetary policy regimes, although this relationship
is not consistent with all of the implications of the EH. We also find a general
non-linear, asymmetric dynamic model that is temporally stable and
significantly outperforms a number of alternative models.

Our most unexpected result is that the adjustment toward the long-run
equilibrium largely occurs through movements in the federal funds rate rather
than the T-bill rate. We note that, prima facie, this finding appears to be
inconsistent with the conventional EH/monetary policy view that the federal
funds rate ‘anchors’ the short end of the US money market. We discuss
circumstances that could reconcile the conventional EH/monetary policy
interpretation with our results.

One way to reconcile our finding with the conventional view of monetary policy
comes from noting that the funds rate tends to stay close to the Fed’s target
for the funds rate.  If the T-bill rate is set more or less equal to the market’s
expectation for the Fed’s funds rate target, estimates using daily data would
suggest that the funds rate is adjusting to the T-bill rate when in fact the funds
rate is merely reverting to the funds rate target.  Our results can also be
reconciled with the conventional view of the relationship between the federal
funds rate and other short-term US interest rates if the market is able to make
accurate forecasts of the future level of the funds rate.  If the market correctly
predicts changes in the funds rate, the T-bill rate (and other short-term interest
rates) would move in advance of the funds rate.  In such a circumstance, it
would appear that the funds rate is adjusting to the T-bill rate when in fact the
T-bill rate is adjusting to the expected future federal funds rate.  There is some
evidence, however, that interest rates are relatively difficult to predict even
when the Fed is explicitly targeting the funds rate.  Several robustness checks
are undertaken to investigate these possibilities.  We conclude that the
relationship between the federal funds rate and the T-bill rate appears to be
considerably more complex than simple models of monetary policy or the EH
suggest.
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Figure 1: Recursive estimate of the cointegrating parameter
solid line = cointegrating parameter (b) - broken lines = b +/- 2.0 times standard error
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Figure 2: Estimated transition functions

FF rate (inner line) and TB rate (outer line) equations
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Figure 3
Nonlinear equilibrium correction versus deviation from equilibrium

FF rate equation
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