DURATION

· The weighted average time to maturity for expected cash flows where the weights are the relative PV’s of CF’s

· An alternative to contractual maturity
· A measure of effective maturity rather than contractual maturity

· Originally developed for bonds, now applied to all assets




where:
DUR
= Duration measure



N
= Years to maturity






= number of years to cash flow





 
= Cash flow at time 






kb
= discount rate

· Published duration tables are available, computer programs usually do this in real world

· Duration usually < contractual maturity for all coupon bonds

· Duration = contractual maturity for zero coupon bonds

· Inverse relationship between duration and current market yields 

· Inverse relationship between duration and coupon rate 

· Duration of a portfolio is the weighted average of the durations of the individual assets in the portfolio
ESTIMATING PERCENTAGE PRICE CHANGES
Calculation of change in price in response to change in yield.  




where:
DUR
= Duration measure





 
= Cash flow at time 




kb
= discount rate(yield) before shift

NOTE: Assumption is a parallel shift in yield curve so default premium at all maturities remains constant

DURATION based immunization of portfolio allows realized annual rate of return at end of holding period to equal expected rate of return.

· Portfolio is immunized if Duration set = holding period.

· If flat yield curve and one time yield curve shift, immunizations works almost perfectly.  In real world, assumptions are rarely met but continued immunization strategies can still reduce risk a lot.

· Dedicated Portfolios are structured so their durations = investment horizon.

Problems with Duration

Yield curve shifts are seldom parallel shifts

Yields are volatile and shift over time, affecting price

Other factors also affect price changes

 Default risk is still a problem

Unanticipated tax law changes affecting yields

Unexpected positive (windfall) effects are prevented.  It is a hedging strategy and eliminates the good risk with the bad risk.

===============================================
If a bond portfolio has a weighted average duration = 8.5 and interest rates (bond yields) increase from 5% to 5.75% what is the expected impact on the market value of the bond portfolio?
If bond A has a duration = 5.0 and bond B has a duration = 7.5, which bond has the greatest interest rate price risk exposure?

Bond A has a contractual maturity of 20 years and a coupon = 5%

Bond B has a contractual maturity of 10 years and a coupon = 5%

Bond C has a contractual maturity of 20 years and a coupon = 7%

Bond D has a contractual maturity of 20 years and a coupon = 3%

Which of the above bonds has the highest duration?

Which has the greatest interest rate price risk?

Bond A has a duration = 5.0

Bond B has a duration = 6.0

Bond C is a zero coupon bond with a contractual maturity = 8 years.

Make a portfolio with 25% invested in Bond A, 25% invested in Bond B, and 50% invested in Bonds C.  Calculate the weighted average duration of the portfolio.
PAGE  
3

_952939072.unknown

_952941081.unknown

_952941450.unknown

_952941451.unknown

_952941214.unknown

_952941080.unknown

_952939071.unknown

