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1. Suppose X has the following hazard function :

hx(x) =
1

100 − x
, 0 ≤ x < 100

(a) Show that SX(x) = exp
(∫ x

0 hX(t)dt
)
. This is called the cumulative hazard function.

Hint : fx(x) = − dSX(x)
dx .

(b) Find the survival function, the distribution function and the probability density
function of X.

(c) Calculate the mean and the variance of X.

(d) Calculate the median and the mode of X.

(e) Calculate the mean excess loss for d = 10.

2. Let X ∼ Pareto(α, θ). Derive the probability density function of Y = ln
(
1 + X

θ

)
.

3. The number of claims of a policy with no deductible follows a negative binomial
distribution with parameters r = 3 and β = 4. The claim severity (amount of claims)
follows a Weibull distribution with parameters τ = 0.3 and θ = 100. When the policy
has a deductible of 20, determine :

(a) the distribution of the number of claims random variable.

(b) the expected number of claims.

4. Losses have an exponential distribution with a mean of 1,000. An insurance company
will pay the amount of claim in excess of a deductible of 100. Determine the mean and
the standard deviation of the amount paid by the insurance company for one claim.

5. Let N be a random variable which denote claim frequency and X be a random variable
which denote claim severity. Let S = X1 + X2 + · · ·+ XN be the aggregate loss, that is
the aggregate loss follows a compound distribution. The claim frequency has mean 100
and standard deviation 25. The claim severity has mean 20,000 and standard deviation
5,000.

(a) Determine the normal approximation of the probability that the aggregate loss
exceeds 150% of the expected loss.

(b) Let say that the aggregate loss follows a lognormal distribution with parameters
µ and σ2. Determine the probability that the aggregate loss exceeds 150% of the
expected loss.


