EXAM FM QUESTIONS OF THE WEEK

S. Broverman, 2006

Week of April 17/06

An actuary is analyzing price and duration of three separate bonds, Bond A, Bond B and Bond
C, al based on aflat term structure (same yield to maturity for all bonds). Bond B has a price of
110 and a Macaulay duration of 11 years and Bond C has a price of 95 and a Macaulay duration
of 14 years. The portfolio resulting from the combination of Bond A and Bond B has a Macaulay
duration of 11.49 years, and the portfolio resulting from the combination of all three bonds has a
Macaulay duration of 12.26 years. Find the price and Macaulay duration of Bond A.

The solution can be found below.



Week of April 17/06 - Solution

We will denote the bond prices and durationsby P4, Pg, Po, D4, Dp, and D¢ .
Then Pz =110, Dp =11, Po =95 and D¢ = 14 .

For any series of cashflows, D = £ ,where X = —ov x 4&,
sothat X =D x P.

Then X = Dg x Py = (11)(110) = 1210
and X¢ = D¢ x Po = (14)(95) = 1330 .

For the portfolio made up of Bond A and Bond B,
Xayp=Darp x Pyip = (11.49) (P4 + 110) = 1263.9 4 11.49P, .

But
dP P
Xypp= —vx Tl = —px S8 = —UX(%-F%):XA-I-XB,

Therefore, X 4,5 = D4 x P4+ Dy x Pg
and Dy, p = Xarp _ DaxPyt+DpxPp _ 11.49 — DaxPa+1210

Pyip Py+Pp P4+110
This equation can be writtenas Dy x P4 — 11.49P, = 53.9.

In asimilar way, we get

_ Xuaypic _ DyxPs+DpxPp+DcoxPo _ D yxP,y+12104+1330
Datprc = Paiibrc Pi+Ps+Pc — 12.26 = P,+1104+95 J

fromwhichweget Dy x Py — 12.26P, = — 26.7 .

From thetwo equations Dy x P4y — 11.49P, =53.9 and Dy x P4 — 12.26 P, = — 26.7,
weget P4 =104.68,and Dy = 12.0.



