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Exercise 1 You are given that losses follow a Pareto distribution with o = 3
and 0 = 1,000.The company implements a franchise deductible so that the
E(Y?) with the franchise deductible is 130% of E(X) without any deductible.
Calculate the franchise deductible.

Exercise 2 Losses follow a uniform distribution over the range of 0 to 1000.
Calculate the Loss Elimination Ratio if an ordinary deductible of 200 is ap-
plied.

Exercise 3 Under an unmodified geometric distribution, Var(N) = 20.
Under a zero-modified geometric distribution, Var(N) = 20.25. The para-
meter 3 is the same for both distributions. Calculate p)!.



793

APPENDIX B. AN INVENTORY OF DISCRETE DISTRIBUTIONS 10

B.2.1.2 Geometric—j

= ! __# b=0 = ch
bo = 143’ @—mv = Pk—m
EN] = 8, Var[N]=5(1+5) P(z)=[1-B(z=1)]7".

This is a special case of the negative binomial with r = 1.

B.2.1.3 Binomial—q,m,(0 < ¢ < 1, m an integer)

pE = <7Z>qk(l—q)””_k, k=0,1,....,m
E[N] = mgq, Var[N]=mg(l-q) P(z) = [L+q(z—1)]™
B.2.1.4 Negative binomial—3,r
bo = (1+6)_T7 a:%’ b:%
e+ D) (r+ k- 1)B"
Pk = K1+ B)r+F
E[N] = rB, Var[N]=rB(1+p) P(z)=[1-p(z-1]"

B.3 The (a,b,1) class

To distinguish this class from the (a,b,0) class, the probabilities are denoted Pr(N = k) = pM or Pr(N =
k) = pl depending on which subclass is being represented. For this class, p}! is arbitrary (that is, it is a
parameter) and then p} or p? is a specified function of the parameters a and b. Subsequent probabilities are
obtained recursively as in the (a, b, 0) class: p{y = (a—i—b/k)pfy_l, k=2,3,..., with the same recursion for pg
There are two sub-classes of this class. When discussing their members, we often refer to the “corresponding”
member of the (a,b,0) class. This refers to the member of that class with the same values for a and b. The
notation py will continue to be used for probabilities for the corresponding (a, b, 0) distribution.

B.3.1 The zero-truncated subclass

The members of this class have pl = 0 and therefore it need not be estimated. These distributions should
only be used when a value of zero is impossible. The first factorial moment is ) = (a+b)/[(1—a)(1 —po)],
where pg is the value for the corresponding member of the (a,b,0) class. For the logarithmic distribution
(which has no corresponding member), ) = 3/In(1+3). Higher factorial moments are obtained recursively
with the same formula as with the (a, b,0) class. The variance is (a+b)[1— (a+b+1)po]/[(1 —a)(1—p)]?.For
those members of the subclass which have corresponding (a, b, 0) distributions, pf = pr/(1 —pp).
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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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