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The Pure Expectations Theory and

Estimation of Forward Rates

In Chapter 1 we saw that the shape of the yield curve depends primarily on two
factors: (1) expectations about future inflation and (2) the relative riskiness of secu-
rities with different maturities. We also saw how to calculate the yield curve, given
inflation and maturity-related risks. In practice, this process often works in reverse:
Investors and analysts plot the yield curve and then use information embedded in
it to estimate the market’s expectations regarding future inflation and risk.

This process of using the yield curve to estimate future expected interest rates
is straightforward, provided (1) we focus on Treasury securities, and (2) we assume
that all Treasury securities have the same risk; that is, there is no maturity risk
premium. Some academics and practitioners contend that this second assumption
is reasonable, at least as an approximation. They argue that the market is domi-
nated by large bond traders who buy and sell securities of different maturities
each day, that these traders focus only on short-term returns, and that they are
not concerned with risk. According to this view, a bond trader is just as willing to
buy a 30-year bond to pick up a short-term profit as he would be to buy a three-
month security. Strict proponents of this view argue that the shape of the yield
curve is therefore determined only by market expectations about future interest
rates, and this position has been called the pure expectations theory of the term
structure of interest rates.

The pure expectations theory (which is sometimes called the “expectations
theory”) assumes that investors establish bond prices and interest rates strictly
on the basis of expectations for interest rates. This means that they are indiffer-
ent with respect to maturity in the sense that they do not view long-term bonds
as being riskier than short-term bonds. If this were true, then the maturity risk
premium (MRP) would be zero, and long-term interest rates would simply be a
weighted average of current and expected future short-term interest rates. For
example, if 1-year Treasury bills currently yield 7 percent, but 1-year bills were
expected to yield 7.5 percent a year from now, investors would expect to earn an
average of 7.25 percent over the next two years:1

7% � 7.5%
� 7.25%.

2
1 Technically, we should be using geometric averages rather than arithmetic averages, but the differences are not
material in this example. In this example, we would set up the following equation: (1 � 0.07)(1.075) � (1 � X)2.
The left side is the amount we would have if we invested $1 at 7 percent for one year and then reinvested the orig-
inal $1 and the $0.07 interest for an additional year at the rate of 7.5 percent. The right side is the total amount
we would have if instead we had invested $1 at the rate X percent for two years. Solving for X, we find that the
true two-year yield is 7.2497 percent. Since this is virtually identical to the arithmetic average of 7.25 percent, we
simply use arithmetic averages. For a discussion of this point, see Robert C. Radcliffe, Investment: Concepts: Analy-
sis, and Strategy, 5th ed. (Reading, MA: Addison-Wesley, 1997), Chapter 5.



According to the expectations theory, this implies that a 2-year Treasury note pur-
chased today should yield 7.25 percent. Similarly, if 10-year bonds yield 9 percent
today, and if 5-year bonds are expected to yield 7.5 percent 10 years from now, then
investors should expect to earn 9 percent for 10 years and 7.5 percent for 5 years,
for an average return of 8.5 percent over the next 15 years:

9% � 9% � . . . � 9% � 7.5% � . . . � 7.5%
�

10(9%) � 5(7.5%)
� 8.5%.
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Consequently, a 15-year bond should yield this same return, 8.5 percent.
To understand the logic behind this averaging process, ask yourself what would

happen if long-term yields were not an average of expected short-term yields. For
example, suppose 2-year bonds yielded only 7 percent, not the 7.25 percent calcu-
lated above. Bond traders would be able to earn a profit by adopting the following
trading strategy:

1. Borrow money for two years at a cost of 7 percent.
2. Invest the money in a series of 1-year bonds. The expected return over the 

2-year period would be (7.0 � 7.5)/2 � 7.25%.

In this case, bond traders would rush to borrow money (demand funds) in the 2-
year market and invest (or supply funds) in the 1-year market. Recall from Figure
1-3 that an increase in the demand for funds raises interest rates, whereas an
increase in the supply of funds reduces interest rates. Therefore, bond traders’
actions would push up the 2-year yield but reduce the yield on 1-year bonds. The
net effect would be to bring about a market equilibrium in which 2-year rates were
a weighted average of expected future 1-year rates.

Under these assumptions, we can use the yield curve to “back out” the bond mar-
ket’s best guess about future interest rates. If, for example, you observe that Trea-
sury securities with 1- and 2-year maturities yield 7 percent and 8 percent, respec-
tively, this information can be used to calculate the market’s forecast of what 1-year
rates will yield one year from now. If the pure expectations theory is correct, the rate
on 2-year bonds is the average of the current 1-year rate and the 1-year rate
expected a year from now. Since the current 1-year rate is 7 percent, this implies that
the 1-year rate one year from now is expected to be 9 percent:

2-year yield � 8% �
7% � X%
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X � 16% � 7% � 9% � 1-year yield expected next year.

The preceding analysis was based on the assumption that the maturity risk pre-
mium is zero. However, most evidence suggests that there is a positive maturity risk
premium, so the MRP should be taken into account.

For example, assume once again that 1- and 2-year maturities yield 7 percent and
8 percent, respectively, but now assume that the maturity risk premium on the 2-year
bond is 0.5 percent. This maturity risk premium implies that the expected return on
2-year bonds (8 percent) is 0.5 percent higher than the expected returns from buying
a series of 1-year bonds (7.5 percent). With this background, we can use the follow-
ing two-step procedure to back out X, the expected 1-year rate one year from now:

Step 1: 2-year yield � MRP on 2-year bond � 8.0% � 0.5% � 7.5%.
Step 2: 7.5% � (7.0% � X%)/2

X � 15.0% � 7.0% � 8.0%.

Therefore, the yield next year on a 1-year T-bond should be 8 percent, up from 7
percent this year.
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