EE433 Asset Prcing Theory Spring/2021 Student IDEZO“GMW} ...........

Assignment 2: Due date: February 17, 2022 before 2.00 pm

Question 1 ( 30 Points) B

At this moment, all of your assets are invested in asset A with the following return and
risk characteristics:
E(ra) = 10%
gpa = 10%

Another asset (call it"B") becomes avaiable; the characteristics of B are as follows;

E(rg) = 20%
op — 25%
. Furthermore, the correlation of A's and B's return patterns is -1. ‘PI\B=_1
Questions:
(1) Using MATLAB to write down the syntax (.m file) for determining the optimal
weight (w) of asset A and B in order to achieve the lowest variance, or, in other words,

determining the optimal weight for the minimum-variance portfolio. ¥

(2) Find out the Expected return and its variance of the min-variance portfolio using
the MATLAB.

(3) By reallocating your portfolio to include some of asset B, how much additional
return could you expect to receive if you wanted to maintain your portfolio's risk at

0, = 10%. (Hint: Solve for Wg, not for the TW,). G‘A =0

Note: You must submit both the.m file and your answer in the next page's supplied
space.
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Quetion ()

Refer fo Matlab, Tha apfimal weight for minimum-variance. portfolio
Wa= 03143 =H. W7 invert in A
Wp=0.280F = 1£.§3/ invest in B

Quedion @
The expected veturn of Y minimum-variane portfalio
Ry = ot = ==
Tha Variance of the minimum-\variance portfalio
by = g = 5= 00ke
Quertion Q)
82 = WA R+ WG O +WnSaby Py Mol W=ty
gt §5 =107.=0.01
0.01= (1-Wy)’6% +Wj b5 + 2(-Wp) 86 g
0.0 = 0.01(1-Wy) + 0.0625 W§ + 2C1-Wp)wy 0-1)(0.20)(-+)
0.00 = .01 [ 1-2WpWf ] +0.063 Wy = 0.0 W + 0.0 W
18t = 00T~ 002+ 0.0105 +0.062 Wy - 0.03 Wy +0.06 W
012200y = 0.07wy
CWy =001
Wy = 1-wp = 04296
New expected weturn = E(Rp) = W ECra) +wpECHy)
= 0.02¢6(0.1) +0.8314(0-2)
= 0NHG = W7
Additional refun = £(ef™) - € R%)
WAL =107 =831y

cLc;

clear all; c = 1x
close all; 1.1000  1.2000
%% Two assets : Expected return (R_bar) cov = -0.0250
c =[1.1 1.2] var_Ra = 0.0100
var_Rb = 0.0625
%% the variance-covariance matrix (V) Vo= o
cov = -1x0.1%0.25 0.0100 -0.0250
var_Ra = 0.1°2 -0.0250 0.0625
var_Rb = 0.25"2 om
V = [var_Ra cov; cov var_Rb] g
= o= 0.0100 -0.0250
V =[0.1"2 -0.025;-0.025 0.25"2] -0.0250 0.0625
V_inv = inv(V) a Warning: Matrix is close to
= 5 singular or badly scaled.
e =ones(size(c)) Results may be inaccurate. RCOND
) = 1.132881e-17.
a}pha =e*v_;nv*transpose(c) V_inv = 2.2
sigma =c*V_invktranspose(c) 10V x

delta =exV_invktranspose(e) 7.2058  2.8823
2.8823  1.1529
R_bar =alpha/delta
variance =1/delta
std =sqrt(variance)

e = 1x
s - ¢

alpha = 1.593%e+18
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%% the optimal weight for the minimum-variance portfolio delta = 1.4123e+18
w = variancexV_invktranspose(e) R_bar = 1.1286
variance = 7.0805e-19
%% Question 2 std = 8.4146e-10
%% the expected return of the the minimum-variance portfolio W= ol
R_mv =alpha/delta 0.7143
0.2857

%% the variance of the the minimum-variance portfolio

var_mv =1/delta AoV =ie 1200

var_mv = 7.0805e-19



