APMA 1210 — HOMEWORK 2

Reading: Sections 2.1—2.2, 2.5—2.6, 3.1—3.2 of the textbook
Problem 1: (6 points)

Suppose you have a portfolio of n different stocks. You bought s;
shares of stock i at price p;. The current price of stock 7 is ¢;, and
you expect the price of stock 7 to be r; next year. If you sell shares,
there is a commission at a rate of 2%. In addition, there is a 25% cap-
ital gains tax on any increase in price (decreases in price are not taxed)

For example, if you buy 2,000 shares of Gamestop for $30 per share
and sell it for $40 per share, you owe (25%) x 2000 x 10 = $5,000 in
capital gains tax and (2%) x 2000 x 40 = $1600 in commission.

Your net profit is the profit minus the costs. In this example, here
your net profit is $20,000 — $5, 000 — $1600 = $13, 400

Formulate the following problem as an LP:
How many shares of each stock should you sell in order to raise at least
K dollars in net profits while maximizing the expected value of your

portfolio next year?

Note: You need to consider two types of stocks: Those where ¢; > p;
(gain) and those where ¢; < p; (loss)

Date: Due: Wednesday, September 28, 2022 at 11:59 pm.
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Problem 2: (4 points) (Problem 2.2 of the Book)

Definition: f : R" — R is convex if for every x,y € R" and every
0 < X<1, we have

FOx+(1=Ny) < Af(x)+(1=Nf(y)

Let f : R"™ — R be a convex function and let ¢ be a constant. Show
that the following set S is convex:

S={xeR"|f(x) <c}

Problem 3: (6 points) Work through the simplex method step-by-step
to solve the following LP

maximize z = x1 + 2r9 + 2x3
subject to dx1 + 2x9 + 3x3 < 15
T+ 4([)2 + 2.%3 < 12
2371 + x3 < 8
Ty, T2, 23 2> 0
Problem 4: (4 points) Download Matlab from this website. Dur-
ing installation be sure to get the Optimization Toolbox by checking

the corresponding box when prompted (product selection). Install and
make sure you can run the program.

Then use the A\b function in MATLAB (here is a guide) to solve
xr1 -+ 23;‘2 =1
31’1 + 43;‘2 =2

Please take a screenshot of your code and the result and add it to your

homework. There are pdf mergers online for free. This is just to check
that you actually downloaded MATLAB.


https://www.brown.edu/information-technology/software/catalog/matlab
https://www.mathworks.com/help/matlab/ref/mldivide.html

