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Course Information

e Material can be found on GitHub
@ Prerequisites: High school level math knowledge

e Solve linear and quadratic equations

Take derivatives and know their interpretation

Integrate simple functions

What is a distribution

Calculation of expected value and variance

@ Refresh your knowledge if necessary

e Contact Address: hornberger@wiso.uni-koeln.de



Advice for Understanding the Material

@ Work on the exercises beforehand (but do not be discouraged
if you cannot solve them)

@ Study in groups if that is beneficial to you
@ Solve the exercises yourself after the exercise session

@ Make sure you understand and can apply the mathematics
steps/tools as well as the economic concepts and intuition
taught in the lecture

@ The exam will ask you to transfer your built up knowledge to
new exercises

o Ask questions if anything is unclear



Exercise 1

1. Recall the notion of a random variable and how to compute the
expected value of discrete and continuous random variables.

2. Let X and Y be two random variables with Y ~ U([0, 1]) and
X taking a value of 1 with the probability 0.4 and a value of 0
with the probability 0.6. Calculate E(X) and E(2Y).

3. Consider the random experiment "rolling a regular die once”
and define a random variable Z that gives the number that is
rolled. How is Z distributed? Assume that you receive a
payment of z2 when the die shows the number z. What is the
expected payment you get?
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Exercise 2

of (X,y) an d af( 7}/)

dy
of (X,y)
Ox ?

1. Let f(x,y) = y?In(x) — y. Compute

What is the geometric interpretation
2. Recall the definition of concave functions in one real variable.

3. Compute maxg( ) with g(x) = —2x% + 32x + 7.
x€R
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2.1: 3D Plot

f(x,y) =y*2*In(x) -y
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