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INSTRUCTIONS: Answer question one and any other two questions

QUESTION ONE (30 MARKS)
a) Define a coherent risk measure (5 marks)
b) Explain the main steps in the implementation ofdiR®zer Threshold technique

(3 marks)
¢) Using the standardized version of the exponenisitidution for norming constants

¢, =land d, = —Inn, show that the distribution of the maximum is gi\®n

nFE(x+d,)=-InH (x,) (4 marks)
d) Let the distribution of excess losses over a ttolesh be defined by

F.(y) = P(X —u < y|X >u)show thatIE(y+u) = IE(u) |5(y) (6 marks)
e) Explain the main measures of dependence (Banar

f) Let X be arandom variable with a Frechet distiilmui.e ¢, (X) =

Oforx<0
expx"?) for x>0wherea>0

Prove thatlog, (x*) has a Gumbel distribution of the form(x) = exp(~e™) (5 marks)
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QUESTION TWO (20 MARKYS)

a) Explain the difference between expected shortfall\aaiue-at-risk (VaR). What is the

theoretical advantage of expected shortfall oveR¥a (8 marks)

b) Given the following assumptions: scale (beta)=0tab (shape) index=0.2, threshold
Nu

(u)=0.05, percentage of observation in excessethheshold— = 004

n
i. Compute the 0.99 POT Value-at-Risk (6 marks)
il. Compute the 0.99 POT Expected Shortfall (6 marks

QUESTION THREE (20 MARKYS)
a) State Sklar’'s theorem (2 marks)
b) Briefly explain the significance of the Frechet-Hdog copula boundaries (3 marks)
c) Describe the mathematical expressions of the fafigwelliptical copulas and describe
their extreme risks modelling properties
i Normal copula (3 marks)
il. Student t-copula (3 marks)
iii. Cauchy copula
d) Describe the following n-variate copulas
i Minimum copula (3 marks)

il Maximum copula (3 marks)

QUESTION FOUR (20 MARK S)

a) A company has two portfolios, one of shares andther of bonds. Suppose that the
portfolio of bond is worth 50 million with volattly of 0.16 per year and the portfolio
of shares is worth 10 million with volatility of 6 per year. Measure the VaR over the
next 20 days with 99% confidence interval for tharges portfolio, bond portfolio and
combined portfolio if the correlation coefficiengtwveen the changes in prices of
shares and bonds is 0.3 (10 marks)

b) Given the mean excess function for the Generalaéto distribution with the shape

parameteré > 1, corresponds to the expression

ax—wx>m:%§?mwﬁ—a>o
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i. Derive the analytical expressions for the valu®iak and Expected Shortfall
(5 marks)

il. Given the following assumptions:scale (beta)=0M#8| (shape) index=0.225,
threshold (u)=0.1, percentage of observation ireesof the threshold

N, = 005, compute the 0.99 POT Value-at-Risk and Expectextall
n
(5 marks)
QUESTION FIVE (20 MARKYS)
a) Explain the three main types of exchange rate risk (6 marks)

b) Consider a portfolio consisting of two holdingssetcuritiesS, and Sy.The portfolio
consists ofg S(&lhd%%/.You have the following information about the setias

* The return onS, is equally likely to be 5% or 10%
* The return on Bis equally likely to be 10% or 20%

Calculate the mean and variance of thégimr return given that the correlation
coefficient of the two securities is 0.7 (8rkw)
c) The negative returns from a certain portfolio camindelled using the following
probability density function. Find the VaR at 99%lpability level and interpret the
e3x
value f(x) = 2 for x>0
0, otherwise
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