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Exercise 1 For a house insurance policy, the loss amount in the event of a
fire, is being modeled by a Pareto distribution with 0 = 10,000 and o = 7.
For a policy with a deductible amount of $5,000, calculate the mean excess
loss E(Y?T).

Exercise 2 The random wvariable X s the loss under a medical insurance
policy and s distributed as a 2 point-mixture distribution. The 2 point-
mixture distribution is a combination of a gamma distribution with a weight
of 0.4 and a Pareto distribution with a weight of 0.6. The parameters for the
gamma distribution are o = 2 and 6 = 100 . The parameters for the Pareto
distribution are o =5 and 6 = 5,000.

Calculate the standard deviation of X.

A) 1054.66 B) 1354.66 (') 1654.66 D) 19545.66

Exercise 3 The distribution of a loss X is a two-point mizture: i) With
probability 0.8, X has a Pareto distribution with « = 2 and 0 = 100. i)
With probability 0.2, X has a Pareto distribution with o = 4 and 6 = 3,000.
Calculate Pr(X < 200).

A) 0.88 B)0.85 C)0.82 D)0.76

Exercise 4 A spliced distribution is defined to have the following function

_Joafi(z) 0<2z<100
f(@) _{ b.fgl(x) 100 < z < 200

fi(z) is the density function of a uniform random variable on the interval
(0,100), a = 0.4, b = 0.6, and fo(x) is the density function of a uniform
variable on the interval [100, 200).

Find the variance of the spliced distribution.

A) 3033 B) 3233 C) 3433 D) 3633
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A.2.3.4 Paralogistic—a, 0

This is a Burr distribution with v = a.

_ a?(z/0)" e 1
A e ) e A e ey )
k
Ext = ZT0F k/ro(‘f)(a —HY oy ch<a?
VaR,(X) = 6[(1—p) Vo -1V
E[(X Az)f] = o'r(L+ k/Fo(le;(a - k/a)ﬁ(l +kjo,a—kjoy1 —u) + 2Fu®, k> —a
1/«
mode = 6 (52:_11> , a>1, else0

A.2.3.5 Inverse paralogistic—r,60

This is an inverse Burr distribution with v = 7.

_ T/ N 7O
R ) R A Ea e
B = ZLOF YWD, ks
VaR,(X) = 6@p V" —1)~Y"
k
E[(X Az)f] = oI + k147('7)—§‘(1 — k/T)B(T +k/T,1—k/mu) + aF[1l —u7), k> —12
mode = 0(7’—1)1/T, 7>1, else 0
A.3 Transformed gamma family
A.3.2 Two-parameter distributions
A.3.2.1 Gamma—-q«,0
(e/6)c~/" s
k
M@) = (1-605)~¢ t<1/0 E[X’“]:%, k>—a
EX*] = 6"(a+k—1)---a, ifkisan integer
E[(X Ax)] = %ﬁf(a +k;x/0) +2F[1 —T(a;2/0)], k> —a

= ala+1)--(a+k—1)0"T(a+ k;x2/0) + 2*[1 —T(c; /)], k an integer
mode = f(a—1), a>1, else0
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A.2.3 Two-parameter distributions

A.2.3.1 Pareto (Pareto Type II, Lomax)—«, 0

af” 0\
@ = i F@=1- ()
OFT (k 4+ 1)T(a — k)
k] _ —
E[X"] = Ta) ) l<k<a
k
E[X* = = 1)9 -]?!(04 myng if k is an integer
VaR,(X) = 6[(1—p) /" 1]
TVaR,(X) = VaR,(X)+ 9(1;#, a>1
0 o\
0
E[XAz] = —fln (m), a=1
, O'T(k+ DI (a —k {0\
E[(X Az)*] = ( +I‘2)¢)(a )ﬁ[k’ +1l,a—ka/(x+0)] + 2* (m> , allk
mode = 0
A.2.3.2 Inverse Pareto—r,0
Tz 1 T T
@ = g o= ()
DT+ K)T(1 - k)
E[X*] = ) , —T<k<l1
k
E[X*] = e ?) (_k()r' st if k is a negative integer
VaR,(X) = 6p Y7 —1)7?
z/(z+0) 4
E[(X Ax)}] = 9’%/0 . Yy R —y)Rdy + 2" [1 — (ﬁe) ] , k> -7
mode = QT; 1, T>1, else 0
A.2.3.3 Loglogistic (Fisk)—-,0
Aty ey
UG z[1+ (z/0)7]? F)=u u= 1+ (z/0)7
EX*] = 0T +k/)T(1-k/y), —v<k<n
VaR,(X) = 6(p~ — 1)1
E(X A2)*] = 0T +k/y)T(1 —k/NB(L+k/v,1—k/y;u) + 21 —u), k>—v

v—1

1/~
?> , y>1, else 0
Y

mode = 9(
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