QUESTION

Consider a portfolio of 4 risky assets X", X which are held in proportion
61 and 0 = 1 — ;. Let them be distributed normally with p;, pe and
variance o7, o3 respectively.

(a) Show that the mean value of the portfolio is p = 0111 + Gapio.

(b) Show that if the prices of the risky assets are uncorrelated, then the
variance of the portfolio is given by 6%0? + 02073.

(c) Show that if the prices of the risky assets have some correlation then
the variance is given by 620? + 0202 + 20,05p,5 where the correlation
between the prices p12 = (X(1)X(2)) — p1po.

(d) Given the following data evaluate the mean and variance of the portfolio:
1 — 0.2, 01 =0.75, pg = 0.16, o3 = 0.5, p12 = —0.60.

ANSWER
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(a) <91X(1) + 92X(2)> is mean value of portfolio= ;. = 6, <X(1)>—|—92 <X(2)> =
Orp + Oapi =

(b) Variance

o = ([(0: XD +6,X) — p]?)
= < (01 (XD — py) + 05(X —M2))2>
_ < ) HB (X ) 120,05(X 0 — i) x (X u2)>
<>=0? <>=02

= 0% + 820'2 + 291&2 <(X — Ml)(X(2) - /JJ2>>

correlation term=o

2.9 22
= 0jo] + 0505

(c) If correlation # 0 must include

= 20,6, <( — ) (X — ,ug)> term
= 2016, <m X = X — X i)
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= 20,0, { <X(1)X(2)> — <X(2)> — 2 <X(1)> +M1M2]
. o

= 20,6, {<X(1)X(2)> _ Mllw]

=p12

Hence

O'2 = 9%0'% + U;O’% + 2p120102

w =02 o0, =0.75 -
(d) 016, oy=05 [P2=060

0 =0.26, + 0.166, = 0.26; + 0.16(1 — 6;) = 0.16 + 0.046;
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o? = 01(0.75)%* + (0.5)%05 — 2 x 0.6 x 6,6,
= 07(0.5625) + 0.25(1 — )% — 1.20,(1 — 6,)
2.0125602 — 1,700, + 0.25
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0%=0.5625

02=0.25 -




Use combination 6;, 6, from region A to eliminate o2, i.e. minimise
variance and osciallations in portfolio values.

o2 = 0 when ; = LTORVIT=Ax20125x0.05 — ) 6551 or 0.1896.

Better to pick the 0.6551 value since then p is higher
@ =10.16 +0.04 x 0.6551 — 0.1862




