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CHAPTER 5 ' =

-~ lerm
Structure of
Interest Rates

Whethear interest rates go up or down offen depends on which ones you focus on.
Shoriterm interest rafes cbn go up whils long-ferm rafes may stay put, Or vice
versa. [t's fime fo examine the details, Aiter ail, that’s where ihe money is. The
siricture of yields on different maturties of the sarme class of securitles is explored
first. We then tum to the relationship among yields on different categories of secu-
rities (such as government bonds versus corpcjrcfe bonds).

The Term Structure of Rates and the Yield Curve

The relationship among yields on different maturities of the same type of
security is called the term structure of interest rates (from “term to matu-
rity”). For government bonds, we might compare the yields on three-month
Treasury bills, two-year notes, and 20-year bonds. _
_ The relationship between yield and maturity is sométimes depicted -
' graphically by a yield curve, as in Figure 5.1, where vield is measured on the
vertical axis and term to maturity is on the horizontal axis. Often the yield
curve is upward sloping—that is, short-term Securities vield less.than long-
term securities (curve A). Sornetimes it is rather flat—short-term vields equal
long-term. yields (curve B). And sometimes the yield curve is even downward
sloping—short-term interest rates are above long-term rates (carve C).

What determines the- shape of the yield curve? A number of analytical
explanations have been proposed, ranging from the application of basic sup-
ply and demand to more complicated theories based on expectations and pre-
ferred maturity ranges of different investors. Each approach is zimed at
explaining real-world observations, such as why yields on zll maturities tend
to move together, while at the same time there are distinct, divergent, pat-
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FIGURE 5.1 Three alternative yield curves.

terns between movements in short-term and long-term yields. First we will

‘develop the altermative theories of the term structure, and then we will

describe how they best explain actual events.

Supply and Demand. Just about everything in economics is determined by
supply and demand, and the term structure of interest rates should be no ex-
ception. In the previous chapter, we showed how the overall level of interest
rates was determined by the supply of and demand for loanable funds or, al-
ternatively, by the supply of and demand for securities as a whole. A simple
extension of that approach suggests that the interest rates on different matu-
rity categories of securities are determined by the relative supply of and de-

mand for each matiirity class. For example, the interest rate on three-ronth

Treasury bills is determined by the supply of and demand for three-month
Treasury bills, while the interest rate on 20-year bonds is determined by the
supply of and demand for 20-year bonds. Thus when the supply of three-
month bills goes up, the yield on bills rises to induce investors to buy the ad-
ditional supply; when the supply of bills falls, the yield on bills falls to ration
the smaller supply among eager investors.! If nothing happens to the supply
of and demand for 20-year bonds, these shifts change the relationship be-
tween yields on securities of different maturity; that is, the term structure of
interest rates changes. '

Do not be confused by the fact that 2 decrease in supply causes yields to fall; yields decline
because the decrease in supply raises security prices and prices and yields.are inversely related.
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Chapter 5 The Risk and Term Structure of Interest Rates

Although there is much to be said in favor of supply and demand in gen-
eral, there are severe limitations to using that approach by itself to explain
the term structure of interest rates. The problem is that supply and demand
analysis focuses attention of the particular market in question, such as
three-month Treasury bills, and deals with other markets, such as 20-year
securities, as an afterthought. When there is a close relationship between
two markets, as there is in the case of different maturities of the same secu-
rty, it is perhaps more useful to focus on the interrelationships more
directly. Thus instead of treating the maturity structure of interest rates
from the vantage point of supply and demand in separate markets, we exam-
ine the relationships among securities within the framework of a single
market. :

The Pure Expeciations Approach. There are many—and here financial analysts
and economists often find much common ground—who argue that short-term
securities and long-term securities are very good substitutes for each other in
investor portfolios, not for every investor but for enough so that their deci-
sions collectively make a significant impact on the market. For such investors

the important feature of the security they buy is not the maturity date of the

final payment, but rather what it returns over the period for which they want
to invest (see the previous.chapter for a definition of returns). This concern
with returns implies that expectations of future short-term rates determine
how long-term rates are related to short-term rates. Let's illustrate that with a
particular example. o
Say vou are the portfolio manager of a bank and you want to invest

funds for two years. Suppose you could buy a one-year Treasury security

today yielding 8 percent, and you expect that next year the rate on one-year
securities will be 10 percent. If you buy the one-year security today and rein-
vest in a one-year security next year, you expect an average return over the

“two years of about 9 percent. If you had the option of buying a two-year

Treasury security today that yielded 9%/; percent, you'd jump at it (so would
everyone else). On the other hand, if two-year Treasury securities were vield-
ing only 81/, percent, you wouldn’t touch them (neither would anyone else).
This means that unless the two-year security yielded exactly 9 percent (the
average of the current and expected short-term rate), portfolio managers
would try to buy it (if it yielded more) or sell it (if it yielded less). This buy-
ing and selling pressure by portfolio managers maintains the long-term (two
year) rate as an average of the current short-term (one year) rate and the

.expected future short-term (one year) rate.

A somewhat more general statement is as follows: The relatonship
between the yield on a two-year (long-term) security and a one-year {short-
term) security depends on the expected future short-term rate. If next year's
expected short-term rate is above the current short-term rate, then the current
long-term rate will be above the current short-term rate, and the vield curve

will be upward sloping. On the other hand, if next year’s expected short-term -
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rate is below the current short—tenn rate, the yield curve will be downward
sloping.2

The key to this expectations theory of the term structure is that short-
term securities and long-term securities are very good substitutes for each
other in investor portfolios. In fact, they are perfect substitutes: If expected
returns are the same, the portfolic manager is indifferent between “shorts”
and “longs.” Instead of separate markets for short-term and long-term securi-
ties, there is a single market. Note in this case that if the supply of long-term
securities goes up and the supply of short-term securities goes down, it makes
absolutely no difference as far as yields are concerned. Because investors are
indifferent among maturity categories of the same security, they will happily
exchange long-term securities for short-term securities, with no change in
yields, as long as expected future short-term rates are unchanged.

The Liquidity Premium Medification. It is difficult to argue that investors are
unconcerned about differences between short-term securities and long-term
securities. It is simply a fact of life—embedded in the mathematics of bond
prices—that the prices of long-term securities are more volatile than those of
short-term securities (see Chapter 4 or, for a more rigorous discussion, the ap-
pendix to this chapter). If you have to sell a security before it reaches maturity
and interest rates have increased, a long-term security will have fallen in price
much more than a short-term one. If you might have to sell to raise cash,
vou'll prefer short-term securities. They are safer. Commercial banks, for ex-
ample, prefer short-term securities precisely because their needs for cash are
often unpredictable.

Recognition of the greater capital uncertainty of long-term securities
leads to the “liquidity premium” modification in the expectations theory of
the term structure. If most investors are like commercial banks and prefer the
capital certainty of short-term securities, while most bond issuers prefer to

- issue long-term securities, then investors on balance will demand a premium
-for bolding long-termn securities. This is often called a iquidity premiwm, but

it is really a risk premium—a reward for exposure to the capital uncertainty
of long-term securities. Thus in our previous numerical example a two-year
security would have to yield more than the average of the current one-year
rate and next year’s expected one-year rate. Otherwise investors wouldn’t want
to hold the riskier two-year security.

2The story of the downward-sloping yield curve is as foflows. If the current one-year rate is § per-
cent znd investors expect next year's cne-year rate to be 6 percent, portfolio managers could earn
an average return of 7 percent by investing in two successive one-year securities. If the current

. rate om a fwo-year security were above 7 percent, all investors would buy it, forcing up the

price and reducing the yield. If the current two-vear rate were below 7 percent, no one would
buy it, forcing down the price and raising the yield. Thus the two-year security must yield
7 percent when the current one-year security yields 8 percent and the expected one-year rate
is 6 percent. Since the short-terrn (one-year) rate is 8 percent and the long-term (two-year)
rate is 7 percent, we have exactly what we call a downward-sloping yield curve,
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Chapter 5 The Risk and Term Structure of Interest Rates I

The Preferred Habitat Approach. It seems reasonable to suggest that many in-
vestors prefer short-term securities. But to leave it at that would be mislead-
ing, because some investors actually have a preference for long-term securities.
Life insurance companies and pension funds, for example, don't worry that
much about surprising needs for cash. Their liabilities are actuarially pre-

dictable. In fact, they want to make sure they earn at least 8 (or 10 or 12) per- -

cent on their assets over the next ten (or 20 or 30) years. That way they are
sure of a profit, because they promise to pay pension holders something less
than that. These institutions therefore prefer long-term securities.

Because some institutions prefer long-term securities while others prefer
short-term issues (like members of the animal kingdom, they have preferred
habitats), it would seem that the supply-demand emphasis in explaining the
term structure could make a healthy comeback. For example, when the sup-
ply of five-year securities increases relative to other maturities, the vield on
such issues will have to increase above the “expectations theory average” in
order to induce investors to leave their preferred maturity ranges and to invest
in the unfamiliar “five-year” territory. The same would be true for any
increased supply of a particular maturity category. Thus the yields on various
maturities would seem to have relatively little to do with expectations, and
much miore to do with relative supply and demand. ‘ '

Not so fast, say the proponents of the expectations theory. While many
institutions have preferred maturity ranges for their investments, they can
also be induced rather easily to switch between short-term securities and
long-term securities when yields get out of line with expectations. Commer-
cial banks, for example, require only 2 “liquidity premium” to invest in longer-
term securities. A large increase in the supply of five-year bonds may
therefore initially push up their yield to a higher level than is warranted by the
expectations theory alone. But commercial banks will then be lured away
from their preferred one-year securities by the attractive yields on five-year
bonds. And pension funds will be enticed as well. Both these actions mitigate

the upward pressure on five-year bond yields caused by the increased supply -

of securities in that maturity category. In. the process, the role of expectations
is restored. ' ' '

Real-World Observations. Each of the theories outlined previously is aimed at

explaining the real world. We started with the pure expectations approach and
then modified it to make the theory conform more closely to reality. A further
step is to recognize that investors do not usually have precise numerical pre-
dictions of short-term rates for next year or the year after. More likely, in-
vestors form expectations of when the “level” of rates is in general relatively
high and when the “level” of rates is in general relatively low. While this is'a
rather casual version of the expectations theory, it provides a powerful expla-
nation of when the vield curve is likely to be upward sloping {(curve A in
Figure 5.1} or downward sloping (curve C).

When interest rates-are high relative to what they have been, investors
generally expect them to decline in the future. Falling interest rates mean
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rising bond prices, and those investors who are holding long-term bonds in
their portfolio will reap their just reward—big capital gains. Therefore, when
all rates are relatively high, investors wil] prefer to hold long-term securities
rather than short-term securities (because the potential capital gains on short-
term securities are relatively low). This additional demand for long-term secu-

rities drives their prices up and their yields down relative to.short-term

securities. Thus long-term yields are below short-term yields (that is, the yield
curve is downward sloping) when the overall level of rates is high. '

Similarly, when the general level of rates is low and yields are expected to
rise in the future, investors prefer not to hold long-term securities, because
they are likely to incur large capital losses. This drives the price of long-term
securities down (and the yield up), thereby producing long-term rates above
short-term rates (an upward-sloping yield curve).

Figure 5.2 demonstrates the accuracy of these conjectures with yield

curves during the mid-1970s, a particularly illustrative period. The actual

vield curve on August 30, 1974, was downward sloping, and that's when the
overall “level” of rates was quite high by then-current historical standards. On
the other hand, the most sharply upward-sloping curve is for January 23,
1976, when the “level” of rates was relatively low. :

fluctuate more than long-term rates over the course of the business cycle.
Indeed, over the 16-month period covered by the vield curves, short-term

FIGURE 5.2  Yields on U.S. government securities. S
Note: When fhe “level” of rates is high. the vield curve is likely to be downrward sfopfng."_
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Chapter 5 The Risk and Term Structure of Interest Rates E

rates fluctuated by about 5 percentage points, while 20-year bond yields
hardly moved at all. Figure 5.3 confirms this relationship: Between October
1999 and October 2000, short-term rates rose by about 1!/, percentage
points, while long-term rates actually fell by about !/; a point. By October

2001, the Fed was lowering rates to counter a recession. Short-term rates fell -

" about four points, while long-term rates fell by only !/; a percentage point.
The simple expectations theory provides the best explanation for this phe-
nomenon; Since long-term rates are averages of current short-term rates and
expected future short-term rates, as long as expectations are less volatile than
actual short-term rate movements, long-term rates will move less than short-
term rates.? '

There is some empirical evidence lending credibility to the liquidity premium
modification to the expectations theory of the term structure. In particular

FIGURE 5.3 Short-term rates fiuctuate more than long-ierm rates over .
the business cycle. ‘

SExpected future short-term rates move less than current short-term rates as long as people view
some of the influences on interest rates as temporary events—for example, a temporary slow-
down, in econornic activity, The arithmetic of the rate moverments is as follows: We saw earlier in

the chapter that if the one-year rate were § percent and the expected one-year rate next year were

10 percent, then two-year rates would be 9 percent. If the one-year rate jumped to 12 percent and
the expected one-year rate rose to 11 percent, then the eguilibrium long-term rate would be 11/,
percent (the average of 12 and 11). Thus when the short-term rate jumped by 4 percentage points,
the long-term rate Tose by only 21/, percentage points. And that is what we said in the text: Short-
term rates fluctuate more than long-term rates.
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over long periods of time the yield curve tends to be upward sloping more
often than it is downward sloping. Under the pure expectations theory this
should not happen. After all, there is no reason to think that expected future
short-term rates are usually above current short-term rates—and that’s the
only thing that would explain this phenomenon according to the pure expec-
tations approach. But once a liquidity premium is added to the story, long-
term rates exceed the average of the current short-term rate and expected
future short-term rates. This implies an upward-sioping yield curve more of

‘the time.

A final observation comes from market participants. Most practitioners
would stress that over the very short run, large supplies in a specific maturity
range would raise the interest rate on that particular category of security.
Such anecdotal evidence supports the supply/demand or preferred habitat
approach to the term structure of interest rates. In point of fact, in the very
short run (such as over a week or two), there is little doubt that relative sup-
plies of securities must be brought into the picture, After all, it takes time for
the expectations-based substitution between short-term and long-term securi-
ties to occur: But after all is said and done, and all portfolio adjustments have
been completed, the impact of relative supplies is swamped by expectations of
future short-term rates. .

To summarize, the best approach to the term structure is ecumenical. The
expectations theory forms the foundation; liquidity premiums then enter as a
permanent modification to the yield curve; and finally, over short periods of
time, even relative supplies of securities have an impact.




