EE433 Asset Prcing Theory Spring/2021 Student ID...2294640083......

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

Question 1 (30 Points) | SCOr€n. \

At this moment, all of your assets are invested in asset A with the following return and
risk characteristics:

E(ry) = 10%
oy 10%

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

E(T‘B) = 20%
op — 25%

. Furthermore, the correlation of A's and B's return patterns is -1.

Corify Mgde CVCMT) Ly covlr,, ) - SD(r)SDA)

uestions: Ar'g
Q SD(r)SD Q)

(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

o, = 10%. (Hint: Solve for Wg, not for the W,).

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

Assisnment 2 EE433 Spring /2021 page-—-1



ID: 620Y464008%

(1)  let w

l ?

(- A8 be the optimal weight of gssels [ i:A,B such thyt
the porHolio has the lowest variance

ut [ ] 0.3143
. ) - 4
Wy, 0. 2853

(27 Let Em and 6:‘/ be “1e ex[)ec{ed rej(urn Jnd vatiance o'f “\e minimym -

\

vanance PorHoho res[)&c{,{velg.

R = 112gb -1 = 0.12¢6 = 12.64 /-

mv .
Gross re",urn.

-19
6 = Mhougze  w~ 0.00 /- #

mv

— Al calcolstions are done in MATLAR
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Gross Return Vector

Cc =

1.1000

Find Covariance and Variance of R_a and R b

cov_RaRb =
-0.0250
var Ra =
0.0100
var Rb =

0.0625

Variance-Covariance Matrix

H =
0.0100
-0.0250
H inv =
1.0e+18
1.2010
0.4804
Others
e =
1

1.2000

-0.0250

0.0625

*

0.4804

0.1922

Thanakrit M.
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alpha =

2.6565e+18

sigma =

2.9981e+18

delta =

2.353%e+18

Minimum-Variance Portfolio

R bar = )

1.1286

variance =

4.2483e-19 )

std =

6.5179e-10

weight =

0.7143 0.2857

\ @

(M

Thanakrit M.
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(3) The investor chooses w: such that

*
W, = 319 n:\”ax U-W) (LD W (1.2) = {1+ 01U
b

si. (l-wb)z(o.o|)+ wﬁco.ot,zs) + 2(I-wb)wb(-|)(o.')(o,gs) = 0.0]

Lajranﬂian :

Lawg A= (=W (LD W, (1.2) + ;L[o.m - (I-wb)z(0.0I)— wf(o.ms} +201- W)W (0.1)(0.25)}

) QL_ _ _ %) ® * *
FOG a—wb-o = L1412+ A [o.ozu-wb)- 01250, + o.os(l-zwbﬂ =0 —

2 * %
Lo o (1-w (000 + () (0.0625) - 201-Wu} (0.10.25Y = 0.0 — (g

IN
— % * 2
Fam (2) ¢ | (01(1-wy) - O.25u ) = 0.
[0 10wy - 0ol | - 01— (®
z % x
Solve (3 o O (-wy)- 9025w, = 01 or o.1(|~l,ub‘)-o_25wb Lo
* *
0.1 -0.35wb = 0.1 or O -0.55Lulo = -0.1
% %
Wy =0 or W, = 0.5%14
: . . .
Smce we I'e(LUITB wb >0 ) {hus wb : 0.5%14 .
S R - ) % N
o, R = max (l-wb)(l.l t wbu.z) = u-wb)u.m wbu.z) : I.lsqﬂ

™m

Ini{\'allj he investor invests in asset A olone | ond tske the gross ref

c

equal to 1.1 yith the gk 107

I’r\CIUding assets B by festricting the rick st the same Level 107. . the investr

now (C3an have “le gross relcum ectual to ﬁ;= | 15314 .

Hence, U\e invesj(or exPec}s {he addi{ioml Assignment 2 EE433 Spring /2021 page—-Z 5

rehurn - Ryl = Listgia- 1.1+ 0051314 - 51914 1. Stom including the more risky asset
—assels B — into the pertalio given the same Lavel of visk - 107. #



