
Computational Finance
Questions

Tutorial 1

Exercise 1

1. Let x and y be two dependent random variables, and let ↵ and � be
real numbers. Prove that

var(↵x + �y) = ↵2var(x) + 2↵�cov(x, y) + �2var(y).

2. Suppose that there are two stocks. Let x and y denote the random val-
ues of the first and second stock, respectively, after one year. Further-
more, we know that std(x) = 0.20, std(y) = 0.18, and cov(x, y) = 0.01.
A portfolio is composed out of ↵ = 2 units of stock 1 and � = 3 units
of stock 2. Calculate the variance of the portfolio value in one year,
that is, var(↵x + �y).

Exercise 2
Find the mean and the variance of a random variable described by the

probability density function

p(x) =

8
<

:

x, 0  x  1
2� x, 1  x  2

0, otherwise

Exercise 3
Write the second order Taylor series expansion of

1. f(x) = ex, around x = 1.

1



var x EEX EX EEX EEX courxg E XEEX Y EY

αXtpY α EEX B EEY

varkXtpY E axtpY E rX py
E axtpY Ex BELT

ELT X Ex β Y EY

f XEEX 2xp X Ex Y EEY p YEEY

x 53 2 op EE KEEN Ejp YELYI

varix 2g courxy 12 variyl

stdx Marry courxy E X Ex Y EY

var 2x 3g b vark 12 courtg 9 vary

40,04 12 0,01 90,0324

0,5716

EX pride xd axx2 dx 1 3 155 1
1

varx EX EX 11 pdx 2 2 3dx hx 2 3tax l the 1

Simple numerical errors weremy primary
mistake 21h EÉ



fix a as

2ⁿ odrder g x flu flatkaltffa.rx.at

a fix ex
f x ex e sgrxl eltet.fxnltd.fr2 d Ax1 E x te

f ex e d Eth

3 fix ex
fight ftp.girx
fxl.grx flxl.qxltflx.glx

f xl ex 2x 2e

f x le 2x E 2 2ex 2x 2x.es 2et hxex2

6egixe 2e x 1 3e x22x 1 etdex2e 3ex2text

3ex hex 2e

fXig exy
at 190

1 gix f g 8190 x fyraol.ly
Axixial gets 0 fxyraofxl.ly

Ewfyxig x.exd

0Jxxlxiyy2exy 0

Iyy g Next 0

JxyXy y ex g ex ext y.x.es e Atxy 1

gh xy 1



Lagrange multipliers

Wi ofwealth in asset i

FI variance

Ewi d first constraintThet 106

Emert 1,1


