EE433 Asset Prcing Theory Spring/2021 Student IDQ)LOL"@[{'/W%Q

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.
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

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

Note: You must submit both the.m file and your answer in the next page's supplied
space.
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1) Optimal weight for WiN - vari pince portholig
Wa= 09143 Wg+ 0.2¢57

H Live Editor - C‘\U:«etS\.Ager\OneDr|ve'\m;$ﬁﬁDU\Ass\gnmenl 2.milx Command Window
Asset_Pricing.mlx Assignment 2.mlx +
: et ’ - G| delta -
3 clear all; =
4 close all; ‘J 2.35390418
c - 2.35; §
6 %% Two assets : Expected return (R_bar) =
7 c =[1.1 1.2] o
8 %% the variance-covariance matrix (V) - R _bar =
9 %% Find cov from correlation and variance
10 cov = 0.25%-0.1 1.1286
11 var_Ra = 0.172
12 var_Rb = 0.25"2
13 H = [0.1°2 -0.025; -0.025 0.252] N
14 H_inv = inv(H)
15
16 e =ones(size(c)) 4.2483e-19
17
18 alpha =e*H_inv*transpose(c)
19 sigma =c*H_inv*transpose(c) std =
20 delta =e*H inv*transpose(e)
21 6.5179e-10
22 R bar =alpha/delta
23 variance =1/delta
24 std =sqrt(variance)
25 w_mv =
26 w_mv = (1/delta)*e*H_inv
27 0.7143 0.2857
28 v Jx
< » ===
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L) Lxpected Return of $he win variane portfolio

Ep : Rm\/’ 1.12%6

Varianee  of fhe win variane prtfolio

1

6va - 4. 9_48’3@—1q

B Live Editor - C:\Users\Acer\OneDrive\tadn finu\Assignment 2.mix * ® Command Window ®
Asset_Pricing.mlx Assignment 2.mlx * + $%%% Find the new expected returr
— R = = R bar new = W_al*0.1 + W_b1%*0.2
27 R ® P2 £ -
28
& %%%%% Find Additional Return
. . . . . E Additional Return = R bar new - C
2. Find expected return and its variance of the min-variance °
portfolio.
29 R _bar =
30 x%%% or
31 R_bar =alpha/delta 1.1286
32
33 %¥%%% Variance of the min-variance portfolio
34 variance =1/delta variance =
e 4.2483e-19
3. Additional return that you expect if you maintain
portfolio's risk = 10% ans =
37 %%%% W bl is a new weight on asset B
— Syms ' bl 0.571428571428571428571428571428¢
39 variance p = 0.01;
40 cov = 0.25%-0.1;
41 var_Ra = 0.172;
42 var_Rb = 0.25"2; W bl =
43 sol = solve(variance_p == (((1-W_bl)”~2)*var_Ra) + ((W_bl”2)*(var_Rb)) + (2*( ™~ fx'
< > |
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3. Additioal Refprn
E(‘va\cw) - EC‘Q"’ok!)

'l

v

0.5314 — 0.126h

N

= 0. 02¢h 92.85/

® | [= Live Editor - C:\Users\Acer\OneDrive\tadn#au\Assignment 2.mix Command Wind
Asset_Pricing.mix Assignment 2.mlx + gtk
3. Additional return that you expect if you maintain “ B
portfolio's risk = 10% 3
: ) B 0.571428571428571428571428571428¢
3 XX%%% W_bl is a new weight on asset B
38 syms W_bl &}
39 variance_p = 0.01; - & o
40 cov = 0.25%-0.1; =
41 var_Ra = 0.172;
42 var Rb = 0.25%2; 0.5714
43 sol = solve(variance p == (((1-W_b1)*2)*var_Ra) + ((W_b1~2)*(var_Rb)) + (2%(
44 vpa(sol)
45 %%%% From running the code above, W bl 0.57142857142857142857142857142857 W _al =
46
= a7 0.4286
418 %%%% Find W_al (new weight on asset A)
v 49 W bl = 0.57142857142857142857142857142857
=X 50 Wal= (1- W bl)
51 R_bar_new =
52 %%%% Find the new expected return of portfolio
53 R bar new = W al*@.1 + W bl*@.2 0.1571
e
55 XX¥%%% Find Additional Return
56 Additional_Return = R_bar_new - 0.1286 Additional Return =
57
e . fi 0.0285
‘ » E—
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