
ACT451F - TERM TEST 2 - NOVEMBER 18, 2004
Print your name and student number clearly on each page

Do all work on this question paper, with work for question 1 on this page (use both sides if
necessary), work for question 2 on the next page, etc.  All calculations should be done to at least 6
digit accuracy.  Answers are expected to have at least 4 digit accuracy.
THIS IS A CLOSED BOOK TEST - NO BOOKS OR NOTES ARE ALLOWED.
A calculator may be used

1. A loss random variable  has an exponential distribution with a mean of .\ -
- is also a random variable, with an inverse gamma distribution with density function
1 -Ð Ñ œ '!! †/

'

% '!!Î

&

-

-  Þ
4  (a) Find the mean and variance of the unconditional distribution of .\

 4  (b) Show that the unconditional distribution of  has a Pareto distribution, and\
  determine the  and  parameter values.α )
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2. A compound distribution  has frequency distribution  which is Poisson with a meanW R
of . The severity distribution  is a discrete random variable, with" \
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4  (a) Find  T ÒW  #Ó
 4  (b) Find   two waysT ÒW œ $Ó
    (i) Using a combinatorial approach by considering all combinations of  and  whichR \
          result in .W œ $
    (ii)  Using the recursive approach that applies if the frequency is in the  class.Ð+ß ,ß !Ñ
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  For the Poisson  dist.  and  , soÐ+ß ,ß !Ñ + œ ! , œ -
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  We start with   (from (a) above)1 œ T ÒW œ !Ó œ /!
"

  and  0 œ T Ò\ œ 4Ó œ 4 œ "ß #ß ÞÞÞ4
"
#4

  Then    ,1 œ 0 † 1 œ /" " !
"
#

"

  1 œ † 0 † 1  † 0 † 1 œ † † /  † / œ# " " # !
" " " " "
# # # # # %

Ð"ÑÐ#Ñ " " $
)

"/   ,
  1 œ † 0 † 1  † 0 † 1  † 0 † 1$ " # # " $ !

"
$ $ $

Ð"ÑÐ#Ñ Ð"ÑÐ$Ñ

  œ † † /  † † /  † / œ" " $ # " " "
$ # ) $ % # )

" " " "$
%)

"
$/ œ 1 œ T ÒW œ $Ó

  



3. The frequency distribution  is binomial with parameters  and , soR "! Þ"
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5 "!5  . The severity distribution  is uniform on the interval
Ò!ß "!!Ó \ R . A deductible of 25 is applied to each individual loss . Let  denote the‡

number of losses above the deductible. Use the probability generating function of the
binomial distribution to show that  has a binomial distribution with parameters  andR "!‡

Þ!(& 8 : .   The probability generating function of a binomial with parameters  and  is
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(Hint: Recall that  can be formulated as a compound distribution using an indicatorR‡

random variable.)
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   , which is the pgf for the binomial dist with paramters 10, .075œ Ò"  Þ!(&  Þ!(&>Ó"!

.


