University of California, Los Angeles
Department of Statistics

Statistics C183/C283 Instructor: Nicolas Christou

Combinations of two risky assets: Short sales not allowed

Define:
x4 is the fraction of available funds invested in asset A.
xp is the fraction of available funds invested in asset B.
R4 is the expected return on the asset A.
Rp is the expected return on the asset B.
R, is the expected return on the portfolio.
0% is the variance of the return on asset A.
0% is the variance of the return on asset B.
oap (cov(Ra, Rp)) is the covariance between the returns on asset A and asset B.
pAB is the correlation coefficient between the returns on asset A and asset B.

op is the standard deviation of the return on the portfolio.
Correlation coefficient and the efficient frontier

The inputs of portfolio are:
e Expected return for each stock.
e Standard deviation of the return of each stock.
e Covariance between two stocks.

The correlation coefficient (p) between stocks A, B is always between -1, 1 and it is equal to:
p= % = cov(Ra,RB) = poaon
Expected return of the portfolio:
E(XaRa+ XpRp) = XaRa+ XpRp
Variance of the portfolio:
var(XaRa + XpRp) = X304 + X508 +2XaXppoaos
Or
Ry =XaRa+ (1—Xa)R5
and
O'i = Xiai +(1- XA)20'25 +2X4(1— Xa)poacs
The standard deviation of the portfolio:

 Tv2 2 2 2 1
op = [XAO'A +(1—-Xa)op+2Xa(l— XA)pO'AO'B}
Next pages we explore the shape of the efficient frontier for different values of the correlation coefficient.

What do you observe when p =1, p = —17



Suppose p = +1:

Ry =XaRa+ (1—-Xa)Rp (1)
and

012, = Xiai +(1- XA)20'2B +2X4(1—Xa)oaos
or

012, = [XAO'A +(1- XA)UB]2

GPZXAJA+(17XA)JB:>XA:M (2)
oA — 0B
By combining (1) and (2) we get:
R, = 7z JBRA—F JA?JPRB
oA — 0B 0A— 0B
Finally:
R, = ocaRB —oBRA n Ra— Rp -

0A — 0B 0A — OB

Conclusion: All the portfolios (combinations of stocks A and B) will be found on this line.

Suppose p = —1:

R, =XaRa+ (1 - Xa)Rp (3)
and

op = Xa0a+(1—Xa)’0h —2X4(1 — Xa)oaos
Therefore,

0’5 = [XAO'A — (1 — AXA)(TB}2

Oop+ 0B
=X -(1-X = Xp=-2"=2 4
op aca — ( A)os A= T on (4)
or
012, = [—XAO'A +(1- XA)UB]2
(Tp:—AXAO'A-l—(l—)('A)O'B:>)(A:M (5)
—0A — 0B

By combining (3), (4), and (5) we get two equations:
R — O'BRA —l—UARB + RA —RBU
oA +0B A+ 0B

P — P

and

R UBRA-I-O'ARB n RB_RAO’
P oa+oB oa+oB

P

Conclusion: All the portfolios (combinations of stocks A and B) will be found on these two lines.



