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FIXED INCOME PART 2

1

Outline
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Ã Term structure of interest rates

ÄBKM Chapter 15

Ã Basic duration and immunization

ÄBKM Chapter 16

Ã Mortgage-backed securities

ÄBKM Chapter 16

ÄAlso briefly described in BKM Chapter 2, pp. 34-35
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The term structure of interest rates3

Readings and problems
4

Ã Readings

ÄBKM Chapter 15

Ã Problems

Ä2, 3, 4, 6, 11 (difficult)



11/13/2008

3

Bond Yields and Maturity
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Ã The relationship between bond yields and maturity 
is called the yield curve.

Ã The term structure of interest ratesrefers to the 
relation between the rate and the maturity or 
horizon of the investment

6

fidelity.com > research > fixed 
income > individual bonds 
(November 3, 2008)
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fidelity.com > research > fixed 
income > individual bonds 
(October 30, 2007)

Bond yields and maturity (Nov 3, 
2006, fidelity.com)

8

October, 2006
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Ã What determines the shape of the yield curve?

Ã How does the yield curve change over time?

Ã What can the yield curve tell us?

Ã Next page: Forward rates

10

Ã Suppose that 
Ä the current one year rate is 8%

ÄάŜǾŜǊȅƻƴŜέ ōŜƭƛŜǾŜǎ ǘƘŀǘ ƛƴ ƻƴŜ ȅŜŀǊ ǘƘƛǎ ǊŀǘŜ ǿƛƭƭ ōŜ 
10%

Ã Time: 0 1 2
ă 8%    Ąă 10%       Ą

Ã What will be the yield to maturity on a 2-year 
bond?
ÄRollover a $1 investment: FV = 1.08 x 1.10 = 1.188, or

Ä Invest at r for two years: FV = (1+r)2.

Ã If the expected holding period returns are equal,
Ä1.188 = (1+r)2Ýr = 8.995%

Ã{ƻ ǿŜΩŘ ŜȄǇŜŎǘ ǘƻ ǎŜŜ one-year zeros yielding 8% 
and two-year zeros yielding 8.995%
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The expectations hypothesis of the term 
structure

11

Ã Hypothesis: The market sets the yield on bonds of 
ǾŀǊƛƻǳǎ ƳŀǘǳǊƛǘƛŜǎ ǎƻ ǘƘŀǘ ŜȄǇŜŎǘŜŘ ItwΩǎ over same 
periods are equal.

Ã It is a hypothesis because 
ÄWe usually observe the yields on all maturities
Ä.ǳǘ ǿŜ ŎŀƴΩǘ ƻōǎŜǊǾŜ ǿƘŀǘ ǘƘŜ ƳŀǊƪŜǘ άŜȄǇŜŎǘǎέ

Ã ¢ƘŜ ŦǳǘǳǊŜ ƛƴǘŜǊŜǎǘ ǊŀǘŜ ǘƘŀǘ ŎŀǳǎŜǎ ŜȄǇŜŎǘŜŘ ItwΩǎ ǘƻ 
be equal is called the forward rate.

Ã Calculation: 0 1 2
ă 8%    Ąă ?   Ą

ă 8.995% Ą

Ã (1.08995)2 = 1.08(1+x) Ý x = 10%

Another example
12

Ã 0 1 2 3 4 5
ă y3 Ąă f        Ą
ă y5 Ą

Ã f is the forward rate for a two-year tenor starting in 
year 3.

Ã tenor: the length of the commitment

Ã Example: y3=13%, y5=10%

Ã 1.105 = 1.133(1+f)2Ą f=5.649%
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Bloomberg: USD [GOVT] Forward curve matrix
NOTE: the rates here are semiannually compounded and have 
other adjustments.

Problem

Maturity Spot rates on zero 
coupon bonds

1 3%

2 4%

3 5%

4 6%

5 7%

Ã What is the annual 
interest rate on an 
investment that starts 
at the end of year 2, 
and ends at the end of 
year 4?

14
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The expectations hypothesis
15

Ã¢ƘŜ ȅƛŜƭŘ ŎǳǊǾŜ ǊŜŦƭŜŎǘǎ ǘƘŜ ƳŀǊƪŜǘΩǎ ŜȄǇŜŎǘŀǘƛƻƴǎ 
of where interest rates will be in the future.

Ã An upward sloping yield curve implies that the 
market believes interest rates will rise.

Ã BUT recall that from 1926-2005
ÄThe average HPR on T-Bills is 3.8%

ÄThe average HPR on long term ƎƻǾΩǘbonds is 5.7%

ÃLŦ ǘƘŜ ŜȄǇŜŎǘŀǘƛƻƴǎ ƘȅǇƻǘƘŜǎƛǎ ǿŜǊŜ ǘǊǳŜΣ ǿŜΩŘ 
expect these to be more equal.

Ã²Ƙȅ Řƻ ƭƻƴƎ ǘŜǊƳ ōƻƴŘǎ ƘŀǾŜ ƘƛƎƘŜǊ ItwΩǎΚ

The liquidity preference hypothesis
16

Ã All else equal, long term securities have lower liquidity 
(than short-term securities)
Äά[ƛǉǳƛŘέ ÚάŜŀǎȅ ŀƴŘ ŎƘŜŀǇ ǘƻ ǘǊŀŘŜέ
ÂBid/ask spreads are wider for long-term securities

ÂCommissions are higher

ÂMarkets are less active

Ã To compensate buyers of long-term securities for the 
lower liquidity, long-term securities must offer a higher 
return.

Ã This elaborates on the expectations hypothesis, but 
does not replacethe expectations hypothesis.
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The market segmentation hypothesis
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Ã Expectations hypothesis:
¸ƛŜƭŘǎ ƻƴ ŘƛŦŦŜǊŜƴǘ ƳŀǘǳǊƛǘƛŜǎ ŀǊŜ άƭƛƴƪŜŘέ ōȅ ǘƘŜ 
tendency for different strategies to have the same 
ItwΩǎΦ

Ã Market segmentation hypothesis:
Borrowers and lenders have strong preferences for 
particular maturities.
Ä¢ƘŜȅ ŘƻƴΩǘ ŎƻƴǎƛŘŜǊ ǎǘǊŀǘŜƎƛŜǎ ǘƘŀǘ ǊŜǉǳƛǊŜ ǘƘŜƳ ǘƻ ƘƻƭŘ ƻǊ 

issue bonds at other maturities.
ÄDebt markets at different maturities are not linked (they 

are segmented).
Ä The yield at a particular maturity is determined purely by 

supply and demand for bonds at that maturity.

All effects are operating in the market
18

Ã The tendency for long term interest rates to reflect 
expected future short term rates is dominant  (the 
expectations hypothesis)

Ã Long term securities are indeed more difficult to 
trade (the liquidity preference theory)

Ã Some bond holders dohave preferences for certain 
maturities (the market segmentation theory).
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Yield curves based on TIPS (Treasury Income 
Protected Securities)

19

November 3, 2008

20

Oct 30, 2007


