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Exercise 1 Total claims per period Si (i = 1; 2; :::; n) has a compound Poisson
distribution. You have determined that 2670 claims is necessary for full credi-
bility for total claims per period if the severity distribution is constant. If the
severity distribution is lognormal with mean 1; 000 and variance 1; 500; 000, �nd
the number of claims needed for full credibility of total claims per period.

A) 6650 B) 6675 C) 6700 D) 6725 E) 6750

Exercise 2 You are given the following:
- The number of claims follows a Poisson distribution.
- The variance of the number of claims is 10.
- The variance of the claim size distribution is 10.
- The variance of aggregate claim costs is 500.
- The number of claims and claim sizes are independent.
- The full credibility standard has been selected so that actual aggregate claim
costs per period will be within 5% of expected aggregate claim costs 95% of the
time.
Using the methods of limited �uctuation credibility determine the number of
claims required for full credibility of aggregate claim costs per period.

Exercise 3 The aggregate loss in one week, Si (i = 1; 2; :::; n), follows a com-
pound negative binomial distribution, and the severity distribution Y is expo-
nential. The full credibility standard has been selected so that actual aggregate
claim costs per period will be within 5% of expected aggregate losses 95% of the
time. It is found that the expected number of claims needed for full credibility
is 5; 412 . Suppose that the frequency distribution is modi�ed (but still negative
binomial) so that mean �N and variance �

2
N of the frequency N both increase by

20%. Find the full credibility standard for the number of claims needed for the
new compound negative binomial distribution (severity is the same exponential
distribution as before) and show that full credibility standard is unchanged at
5; 412.

Exercise 4 A company has determined that the limited �uctuation full credi-
bility standard is 6; 600 claims if:
(i) The full credibility standard has been selected so that actual aggregate claim
costs per period will be within 10% of expected aggregate claim costs per period
p% = 1� � of the time.
(ii) The number of claims per period Ni (i = 1; 2; :::; n) follows a Poisson dis-
tribution.
(iii) Claim sizes Y follow a lognormal distribution with parameters � (unknown)
and �2 = 4.
(iv) The number of claims and claim sizes are independent.
Determine the value of z�=2.

A) 0:80 B) 0:90 C) 1:00 D) 1:10 E) 1:20
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Exercise 5 Total claims per period Si (i = 1; 2; :::; n) follows a compound Pois-
son distribution and claim severity Y has the pdf

f(y) =
5

y6
, y > 1

A full credibility standard based on the number of exposures n needed has been
determined so that the total cost of claims per period �S is within 5% of the
expected cost �S with a probability of 90%. If the same number of exposures
for full credibility of total cost is applied to the number of exposures needed for
the frequency variable, the actual number of claims per exposure period �N would
be within 100r% of the expected number of claims per exposure period �N with
probability 95%.
a) Calculate the coe¢ cient of variation CY = �Y =�Y .
b) Find r.

A) 0:054 B) 0:058 C) 0:062 D) 0:066 E) 0:070
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APPENDIX A. AN INVENTORY OF CONTINUOUS DISTRIBUTIONS 6

A.3.3 One-parameter distributions

A.3.3.1 Exponential–θ

f(x) =
e−x/θ

θ
F (x) = 1− e−x/θ

M(t) = (1− θt)−1 E[Xk] = θkΓ(k + 1), k > −1
E[Xk] = θkk!, if k is an integer

VaRp(X) = −θ ln(1− p)

TVaRp(X) = −θ ln(1− p) + θ

E[X ∧ x] = θ(1− e−x/θ)
E[(X ∧ x)k] = θkΓ(k + 1)Γ(k + 1;x/θ) + xke−x/θ, k > −1

= θkk!Γ(k + 1;x/θ) + xke−x/θ, k an integer

mode = 0

A.3.3.2 Inverse exponential–θ

f(x) =
θe−θ/x

x2
F (x) = e−θ/x

E[Xk] = θkΓ(1− k), k < 1

VaRp(X) = θ(− ln p)−1
E[(X ∧ x)k] = θkG(1− k; θ/x) + xk(1− e−θ/x), all k

mode = θ/2

A.5 Other distributions
A.5.1.1 Lognormal–μ,σ (μ can be negative)

f(x) =
1

xσ
√
2π
exp(−z2/2) = φ(z)/(σx), z =

lnx− μ

σ
F (x) = Φ(z)

E[Xk] = exp(kμ+ k2σ2/2)

E[(X ∧ x)k] = exp(kμ+ k2σ2/2)Φ

µ
lnx− μ− kσ2

σ

¶
+ xk[1− F (x)]

mode = exp(μ− σ2)
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