

Term Structure-1

Term Structure of Interest Rates

I.  Introduction

Basic question of this lecture:  
Note: before can address this issue, must define a few basic terms

Spot interest rate (rn) - 
Short interest rate (1rn) - 
Ex.  
Term structure - 
note:  Long-term rates generally higher than short-term rates

Ex.  On Tuesday, May 23rd 2006, the yield to maturity on T-strips was:  

3 mo. = 4.71%, 1-year = 4.94%, 5-year = 4.95%, 10-year = 5.18%
Ex.  On Monday, May 23rd 2005, the yield to maturity on T-strips was:  

3 mo. = 2.67%, 1-year = 3.38%, 5-year = 3.73%, 10-year = 4.25%
Yield curve - 

Nominal interest rate (rnom) => 
Real interest rate (rreal) => 
=> nominal rate = real rate + compensation for expected inflation

Relationship:  1+rnom = (1+rreal)(1+E(i))

where:  E(i) = expected inflation

=> rnom = rreal + E(i) + rreal* E(i)

Note:  if rreal and E(i) are small => interaction term very small

=> 


Ex.

Deposit $100 in account paying 5% interest.  Expected inflation = 3%

=> rreal = 

Check:  

II.  Estimating the Term Structure

Key => 
Reasons:

1)  
2)  
=> 
Ex.  r1 = 4.94%, r2 = 4.93%, r3 = 4.98%.  (Note: Rates as of 5/23/2006)

Q:  How much have to pay for investment that pays $100 one year from today?

A:  

Q:  How much have to pay for investment that pays $100 two years from today?

A:  

Q:  How much have to pay for investment for $1100 three years form today?

A:  

Q:  How much have to pay for investment that combined all three cash flows (a three-year bond with a $100 coupon)?

A:  
Q:  What is yield to maturity on this bond?

A:  
note:  
Note:  Can estimate term structure with coupon bonds

=> much more complicated

=> why bother when have stripped treasuries

=> not responsible for 2nd full paragraph on p. 449 through last full paragraph on p. 450

III.  Forward Rates

Forward rate (fn) - 
Ex.  r1 = 4.94%, r2 = 4.93%, r3 = 4.98%.  (Note: Rates as of 5/23/2006)

Q:  If invest for 2 years, what implicitly earning in 2nd year?

Note:  
=> 

key => assume invest $1 for 2 years

=> V2 = 

=> f2 = 

Q:  If invest for 3 years, what implicitly earning in 3rd year?

Note:  
=> 
V3 = 
=> f3 = 

General relationship: (1 + rn)n = (1 + rn-1)n-1(1 + fn)





=> fn = 










note: 









IV.  Term Structure Theories

Q:  What determines term structure?

A.  Expectations hypothesis

1.  Basic assumption:  
2.  Basic result: 
=> 

=> 







=> 
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Ex.  Suppose one-year rate today is 5%, expect one-year rate to be 6% next year, and expect one-year rate to be 6.8% the year after that

=> r1 = 5, 1r2 = 6, 1r3 = 6.8

=> r2 =  

=> r3 = 

3.  Other implications

a.  
=> 
Ex.  r1 = 5%, 1r2 = 4%, 1r3 = 3%

=> 
b.  
Ex.  Assume:  r1 = 5, 1r2 = 6, 1r3 = 6.8, r2 = 5.499(EH), r3 = 5.931(EH).  Assume also that plan to invest $1000 for 2 years

1)  
=> 
=> 
2)  
=> 
3)  
=> 
=> 

Note:  get exact same answer for 1), 2), and 3) if don’t round anything.
note:  rate of return = 5.499% per year regardless of bond maturity

c.  
=> 
Ex. r1 = 5, 1r2 = 6, 1r3 = 6.8

=> r2=5.499%, r3 = 5.931%

f3 = 

f2 =

B.  Liquidity preference theory

1.  Basic assumptions:

1)  
2)  
2.  Basic result:  
=>  
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Rationale:

1)  
=> 
2)  
=> 
3)  
Ex.  r1 = 5, 1r2 = 6, 1r3 = 6.8

3.  Other implications

a.  
Note:  
Ex.  r1 = 5%, 1r2 = 4%

=> r2 = 

=> as long as premium doesn’t drive r2 above 9%, yield curve downward sloping

b.  
Ex. r1 = 5, 1r2 = 6, 1r3 = 6.8, r2 = 5.75%, r3 = 6.5%

f3 = 

f2 =

c.  
Ex.  Suppose plan to invest $1000 for 2 years

1)  buy one-year bond & roll over after 1 year
=> payoff1 = 
=> E(payoff2) = 
2)  buy two-year bond

=> payoff2 = 
3)  buy three-year bond and sell after 2 years

=> maturity value of bond = 
=> E(payoff2) = 

Note:  The higher return provides compensation for higher risk

C.  Inflation risk hypothesis

1.  Basic assumptions:

1)  
2)  
3)  
4)  

2.  Basic result:  
=> 
[image: image3.wmf](

)

(

)

1

1

1

1

1

1

-

+

+

>

-

-

n

n

n

n

n

r

r

r







Rationale:

3.  Other implications

a.  yield curve tends to be upward sloping

b.  Regardless of investment horizon, expected return from investing in LT bonds > investing in ST bonds

c.  forward rates > expected future short rates

D.  Market segmentation hypothesis

1.  Basic assumption:  
=> 

2.  Basic result:  
=> 
3.  Preferred habitat hypothesis

=> 
E.  The evidence:  yield curves tend to be upward sloping

=> 
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