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Exercise 1

Let X be a continuous random variable with E [X] = µ. Show that

∫
R
(x − µ)2fX(x)dx

is equal to E [X2
] −E [X]

2
= Var [X].

Exercise 2

Let X and Y be two independent random variables. Show that Var [X + Y ] = Var [X]+

Var [Y ]. (Hint: Use Var [Z] = E [(Z − µZ)
2
], where E [Z] = µZ .)

Exercise 3

In the country Democrazia, the people could not care less about politics. Nevertheless,
every adult citizen vote in the presidental elections. In each election, there are two
candidates: one from the left-wing party (L) and one from the right-wing party (R).
On the election day, the decision of each citizen is based on her gut feeling regarding the
two candidates. This feeling is a random variable Xi following a uniform distribution on
the interval [−µ/h, (1 − µ)/h], and measures the relative popularity of candidate from
R for each voter (for µ ∈ [0,1]) In particular, voter i will vote for candidate L if

mL >mR +Xi,

where mL and mR measures how well-dressed each candidate were at the last debate.

∗Send your solutions to sirus.dehdari@ne.su.se before November 8.

1



(a): Find an expression for the share of voters supporting candidate L. (Hint: Find
f(x) and Pr [Xi < x]. Then, consider the interval [−µ/h, (1 − µ)/h] as a continuum of
voters.)

(b): Assume the candidates �nd it costly to be well-dressed. When would you expect
them to be well-dressed, when h is large or small?

(c): Let mL = mR = 0. What does µ need to be in order for candidate L to have the
support of 75 percent of the voters?

(d): Suppose Xi is also a measure of the utility a voter receives only when party R
is in power. This utility is zero otherwise. Assuming mL = mR = 0, �nd an expression
for the expected utility for the decisive voter. How does the expected utility change
when µ = 0 and µ = 1, respectively?

Exercise 4

As we have discussed at the lectures, if we want to predict the outcome of Y when we
know the outcome of X, the best prediction is the conditional expectation E [Y ∣X = x].
When the loss is equal to the square of the prediction error, the function e(x) =

E [Y ∣X = x] is the best of all functions of x. However, to be able to compute it, we need
to know the bivariate probability density f(x, y) for all x and y. Often, we do not have
all this information, and it may then be better to search for the best linear function
a+bx. Determine a and b so that E [(Y − (a + bX))

2
] is minimal! Hint: It turns out that

the optimal values for a and b are expressions that involve expectations and variances
for X and Y , and the covariance Cov(X,Y ). (Knowledge about these �ve numbers is
thus enough for a calculation of the best linear prediction.)
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