Chapter 25 pp. 662-669

25.5 Duration Hedging

Here they introduce some new stuff (beyond what you have learned in Accounting) about bonds - the concept of Duration.

To prepare for it:

The Case of Zero-Coupon Bonds

As interest rates move, the percentage price changes in long-term pure discount bonds are greater than the percentage price changes in short-term pure discount bonds.

Intuitively, longer term financial instruments are subject to more price volatility. (More chance for interest rates to move in an adverse direction to your bond). Mathematically, compare PV formulas for a 1-year bond and 5-year bond. In the latter, the denominator (1+r) is taken to the fifth power as compared to the first power for a 1-year bond. The effect of r- interest rate is magnified. 

The Case of Two Bonds with the Same Maturity but with Different Coupons

The lower the coupon is, the greater are the price swings when interest rates change. (They give numerical examples in the text).

And now for the punch line:

Duration

Notice that a 5-year 10% coupon bond can be expressed as a combination of 5 pure discount bonds: a discount bond paying $10 at the end of year 1, a discount bond paying $10 at the end of year 2, a discount bond paying $10 at the end of year 3, a discount bond paying $10 at the end of year 4 and a discount bond paying $110 at the end of year 5.

First, we calculate average maturity of such a combination in three steps:

1. Calculate PV of each payment:

	
	Payment
	PV at 10%

	Year 1



	$10
	$9.091

	Year 2
	$10
	$8.264

	Year 3
	$10
	$7.513

	Year 4
	$10
	$6.830

	Year 5
	$110
	$68.302

	
	
	$100.000


2. Express the Present Value of Each Payment in Relative Terms as a Ratio of PV of Payment to Value of the Bond:

	
	Payment
	PV at 10%
	PV/Value of Bond

	Year 1
	$10
	$9.091
	=$9.091/$100=0.09091

	Year 2
	$10
	$8.264
	0.08264

	Year 3
	$10
	$7.513
	0.07513

	Year 4
	$10
	$6.830
	0.06830

	Year 5
	$110
	$68.302
	0.68302

	
	
	$100.000
	1.0


3. Weight the maturity of each payment by its Relative Value:

1 year*0.09091 +2 years*0.08264 + 3 years*0.07513+ 4 years*0.06830 +

 5 years*0.68302 = 4.1699 years

This is the average (effective) maturity of the bond, i.e. maturity of each payment on the bond is weighted by its PV. This is duration of the bond.

(The duration is lower than the bond’s maturity because of the earlier coupon payments)

Matching Liabilities with Assets

The firms can hedge interest-rate risk by matching assets with liabilities. The firm is immunized if 

Duration of Assets * Market Value of Assets = Duration of Liabilities * Market Value of Liabilities

The text discusses cases of mismatches between assets and liabilities, the Savings and Loans Crisis in particular, whose assets with long durations (mortgages) were financed by short –term liabilities. The increase in interest rates eventually brought S&Ls down 

