Duration

Frederick Macaulay brought out the term “duration” out the first time in 1938. He questioned why change in interest rate caused price changes in the bonds that are not strictly proportional to the bond’s maturities. He determined that a bond’s term to maturity is only a partial measure of the length of a debt instrument, because maturity does not take into account the size or timing of intermediate cash flows.

Every asset is exposed to several types of risk, including credit risk, liquidity risk, foreign exchange risk and price risk. Cash flows from each asset are also subject to reinvestment risk. Duration is a measurement of interest risk exposure based on price risk and investment risk. The price risk is the chance that interest rate will rise, reducing the market value of an investment. Reinvestment risk is the chance that interest rate will fall, so that cash flows from original investment can only be reinvested at a lower rate than they had been earning. Obviously, price risk and reinvestment risk move in opposite direction. The decline in the price of a bond in relation to change in interest rate can be tied directly to the duration of bond.

Duration = present value of cash flows weighted to length of time to receipt / present value of unweighted cash flows

Steps in calculating duration:

a. Schedule the periodic cash flows

b. Calculate the PV of each cash flow
c. Multiply the PV of each cash flow by its period number

d. Divide the sum of the results in step c by the market value of investment

