
EXAMINATION IN SF2980 RISK MANAGEMENT, 2018-04-03, 8:00–13:00.

Examiner : Henrik Hult, tel. 790 6911, e-mail: hult@kth.se

Allowed technical aids : Everything except computers and communication devices.
All books, notes, old exams and similar are allowed. A calculator may be necessary.

Any notation introduced must be explained and defined. Assumptions must be
clearly stated. Arguments and computations must be detailed so that they are easy
to follow.

Good luck!

- - - - - - - - - - - - - - - - - - - -

Problem 1

An investor invests SEK100 in a financial asset. Let Z1 denoted the logreturn of the
asset from today until tomorrow and Z

−99, . . . , Z0 the observed historical logreturns
of the financial asset, for the previous 100 days. Assume that all the logreturns
are independent and identically distributed. A qq-plot of the historical logreturns
Z

−99, . . . , Z0 against a standard normal reference distribution is given in Figure 1.
Compute an empirical estimate of ES0.05(X) where X represents investors the net
worth tomorrow. You may assume that the interest rate from today until tomorrow
equals zero.

(10 p)

Problem 2

A company with two lines of business has two portfolios, one for each business line,
both of which are exposed to the same set of risk factors. Suppose that the vector
of risk factor changes Z = (Z1, . . . , Zd) follows a centered elliptical distribution (i.e.
the location parameter is zero) and that future net worth of the two portfolios can
be written as

X1 = w
T

1
Z, X2 = w

T

2
Z,

where w1,w2 are the monetary portfolio weights of the two porfolios, respectively.
The risk management team has already computed the following quantities:

VaR0.05(X1) = 23.5, VaR0.01(X1) = 45.4, VaR0.05(X2) = 110.6

Compute VaR0.01(X2). (10 p)
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Figure 1: This figure relates to Problem 1. It gives the qq-plot of the historlcal
logreturns (y-axis) against the standard normal quantiles (x-axis).

Problem 3

The risk management group at a company is developing a new scenario generator for
simulating future outcomes of the vector of logreturns (X1, X2, X3) of three financial
assets. Your task is to recommend one of the three dependence models mentioned
below, based on the available information. For each of the models A, B and C, you
must provide arguments in favour or against using that model for modelling the
dependence of (X1, X2, X3); you must argue in favour of one model and against the
other two. The available information on which the selection must be based is

Kendall’s tau:

τ(X1, X2) = 0.2, τ(X1, X3) = 0, τ(X2, X3) = 0.

Upper tail dependence:

λU(X1, X2) = 0, λU(X1, X3) = 0, λU(X2, X3) = 0.

Lower tail dependence

λL(X1, X2) = 0.25, λL(X1, X3) = 0, λL(X2, X3) = 0.

The three models are given as follows:
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Model A: (X1, X2) has a two-dimensional Clayton copula with parameter θ = 0.5
and (X1, X2) is independent of X3.

Model B: (X1, X2, X3) has a three-dimensional Clayton copula with parameter θ =
0.5.

Model C: (X1, X2, X3) has a t-copula with degrees of freedom parameter ν = 2.5
and linear correlation parameters ρ12 = 0.31, ρ13 = 0, ρ23 = 0.

(10 p)

Problem 4

Let X1, X2, . . . be a sequence of independent and identically distributed insurance
claims with cumulative distribution function F (x) = 1 − (1 + x)−4, x > 0. The
weekly aggregated claims are given by

W1 = X1 + · · ·+X7,

W2 = X8 + · · ·+X14,

...

W52 = X358 + · · ·+X364.

A re-insurance contract pays, after one year, the amount

S =

52
∑

i=1

max(Wi − 10, 0).

Compute (at least approximately) the fair price, E[S], of the re-insurance contract.
Any assumptions and approximations used must be well motivated. (10 p)

Problem 5

Consider a homogeneous portfolio of n loans, where the loss-given-default for each
loan is LGDi = 1 for each i = 1, . . . , n. Let the default indicators X1, . . . , Xn be
distributed according to a Beta mixture model, where the mixing variable Z follows a
Beta(α, β) distribution. Determine the conditional expectation of the total number
of defaults given that, among the first k loans, we observe m defaults. That is,
determine

E

[

n
∑

i=1

Xi |

k
∑

i=1

Xi = m

]

,

where 0 ≤ m ≤ k ≤ n.
Hint: Compute first E[Z |

∑

k

i=1
Xi = m]. (10 p)
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Figure 2: Standard Normal distribution


