BOND YIELDS AND PRICES
Interest Rates

100 basis points are equal to one percentage point

Short-term riskless rate


Risk premium

Market interest rates on riskless debt ( real rate +expected inflation
Fisher Hypothesis
Real rate estimates obtained by subtracting the expected inflation rate from the observed nominal rate
MEASURING BOND YIELDS
Yield to maturity
Promised compound rate of return received from a bond purchased at the current market price and held to maturity
Equates the present value of the expected future cash flows to the initial investment
Similar to internal rate of return
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Investors earn the YTM if the bond is held to maturity and all coupons are reinvested at YTM
REALIZED COMPOUND YIELD
Rate of return actually earned on a bond given the reinvestment of the coupons at varying rates
Can only be calculated after investment period is over
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Realized yields, using different reinvestment rate assumptions, for a 10 percent 20-year bond purchased at face value

	Coupon Income $
	Assumed reinvestment rate %
	Total return $
	Amount attributable to reinvestment $
	Realized yields %

	2000
	0
	2000
	0
	5.57

	2000
	8
	4576
	2576
	8.97

	2000
	10
	5727
	3727
	10.00

	2000
	12
	7205
	5205
	11.10

	
	
	
	
	


Bond Valuation Principle
Intrinsic value
· Is an estimated value 

· Present value of the expected cash flows

· Required to compute intrinsic value

· Expected cash flows

· Timing of expected cash flows

· Discount rate, or required rate of return by investors

Value of a coupon bond
[image: image3.wmf]2n

2n

1

t

t

t

/2)

(1

MV

r/2)

(1

/2

C

V

 

r

+

+

+

=

å

=


Biggest problem is determining the discount rate or required yield

Required yield is the current market rate earned on comparable bonds with same maturity and credit risk
Bond Price Changes
Over time, bond prices that differ from face value must change

Burton Malkiel’s five theorems about the relationship between bond prices and yields

1. Bond prices move inversely to market yields

	
	bond prices at different market yields and maturities

	Time to maturity
	8%
	10%
	12%

	15
	1,172
	1,000
	862

	30
	1,226
	1,000
	838


2.,3. The change in bond prices due to a yield change is directly related to time to maturity and inversely related to coupon rate

4. Holding maturity constant, a rate decrease will raise prices a greater percent than a corresponding increase in rates will lower prices
Maturity:15 years
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5. The percentage price change that occurs as a result of the direct relationship between a bond’s maturity and its price volatility increases at a diminishing rate as the time to maturity increases
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Measuring Bond Price Volatility:  Duration
Important considerations
· Different effects of yield changes on the prices and rates of return for different bonds

· Maturity inadequate measure of a bond’s economic lifetime

· A measure is needed that accounts for both size and timing of cash flows
· A measure of a bond’s lifetime, stated in years, that accounts for the entire pattern (both size and timing) of the cash flows over the life of the bond

· The weighted average maturity of a bond’s cash flows

· Weights determined by present value of cash flows
Calculating Duration
Need to time-weight present value of cash flows from bond
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Duration depends on three factors

· Maturity of the bond

· Coupon payments

· Yield to maturity
Duration increases with time to maturity but at a decreasing rate

· For coupon paying bonds, duration is always less than maturity

· For zero coupon-bonds, duration equals time to maturity

Duration increases with lower coupons

Duration increases with lower yield to maturity
Why is Duration Important?
Allows comparison of effective lives of bonds that differ in maturity, coupon

Used in bond management strategies particularly immunization

Measures bond price sensitivity to interest rate movements, which is very important in any bond analysis
Estimating Price Changes Using Duration
Modified duration =D*=D/(1+r)

D*can be used to calculate the bond’s percentage price change for a given change in interest rates
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To obtain maximum price volatility, investors should choose bonds with the longest duration

Duration is additive

· Portfolio duration is just a weighted average

Immunization
Used to protect a bond portfolio against interest rate risk

· Price risk and reinvestment risk cancel
Price risk results from relationship between bond prices and rates 
Reinvestment risk results from uncertainty about the reinvestment rate for future coupon income
Risk components move in opposite directions

· Favorable results on one side can be used to offset unfavorable results on the other

Portfolio immunized if the duration of the portfolio is equal to investment horizon

Ending wealth for a bond following a change in market yields with and without immunization
Bond A: Purchased for $1000, five year maturity, 7.9% yield to maturity
Bond B: Purchased for $1000, six year maturity, 7.9% yield to maturity, duration = 5.00 years.

	Ending wealth for bond A if Market Yields Remains Constant at 7.9%

	Years
	Cash Flow
	Reinvestment Rate
	Ending Wealth

	1
	79
	-
	79.00

	2
	79
	7.9
	164.24

	3
	79
	7.9
	256.22

	4
	79
	7.9
	355.46

	5
	79
	7.9
	462.54

	5
	1000
	-
	1462.54

	Ending wealth for bond A if Market Yields Decline to 6% in year 3

	1
	79
	-
	79.00

	2
	79
	7.9
	164.24

	3
	79
	6.0
	253.10

	4
	79
	6.0
	347.29

	5
	79
	6.0
	447.13

	5
	1000
	-
	1447.13

	Ending wealth for bond B if Market Yields Decline to 6% in year 3

	1
	79
	-
	79.00

	2
	79
	7.9
	164.24

	3
	79
	6.0
	253.10

	4
	79
	6.0
	347.29

	5
	79
	6.0
	447.13

	5
	1017.92
	-
	1465.05
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