Homework Problems
Stat 479

Chapter 13

80. You are given the following random sample of 3 data poeints from a population
with a Pareto distribution with 8 = 70:

X 15 27 43
Calculate the maximum likelihood estimate for a.
Solution:

ab”® ab® P oo™

L@)=f15) 27/ (43) =

(15+60) (27 +6)7 (43+ 0y [(15+6)(27 + )3+ B)"

o’ (70 _ o’ (70 > o (70
[(15+70)(27 + 70)(43+ 7O [A5+70)(27 +70)(43+ T0)]"*  [931,685]°"

() =3In(a) + 3 [}11(70)] —(a+1)In(931,685)
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@) ==+ 3[In(70)] - In©31,685) =0 ==> TN e
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Homework Problems
Stat 479

86. * Four lives are observed from time t = 0 until death. Deaths occuratt=1,2, 3,

and 4. The lives are assumed to follow a Weibull disttibution with t=2.
Determine the maximum likelihood estimator for 6.

Solution:

L@O)=/Df @ B f 4

B { 21/ ]( 2(2/6)* ¥ } ( 23/ 6,)23_(3,9)2}[ 2(41 6y e ¥ J
: 1 2 3 Z

_16(24)* () e ON*
24

=384(g) e C0E)”
1(9) =1n384~81n(8)-30(0)

() = 0—% ~(30)(-2)(9)" =0=>8()* = (30)(2) —>0 = (%] =2.73861
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88. * Arandom sample of three claims from a dental insurance plau is given below:

225 525 950
Claims are assumed to follow a Pareto distribution with parameters 6 = 150 and .
Determine the maximum likelikood eétiimate of .

Solution:

_ (a5 Y aso)® a(150)
U= SR R 0= [(225+150)“+1)[(525+150 “**)((95%150)“1 )

@ (150)
[375)(675)(1100)

1(6) =3n]a] + 3 In(150) — (e + ) In[(375)(675)(1 100)]

1) =§-+3 In(150) ~ Inf(375)(675)(1100)] = 0

3
= I[(375)(675)(1100)]—31m(150)

=0.67984
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89. * The following claim sizes are experienced on an insurance coverages:
100 500 1,000 5,600 10,000
You fit a normal distribution to this experience using maximum Jikelihood.
Determine the resulting estimate of o.

Solution:

~

_ 100+500-+1000+5000+10,000
¥

|

=3320

. JZ(xuﬁ)ﬁ

y \/(1 00-3320)" -+ (500—3320)" + (1000 ~ 3320)° + (5000 —3320)* + (10, 000—3320)?
5

=3772.21
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90. Youhave the following four claims:
10 20 30 40

You believe that the claims for this insurance are distributed as an exponential
distribution with a mean of 4.

You use the maximum likelihood estimate to determine 6.

Determine the variance of 8.

Solntion:
é:,‘f=10+20+30+40=25
4
s = 25 n
paly =l . 156.25
b7 4 l+

February 19, 2020
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91. * Losses from a group health policy follow an exponential distribution with
unknown mean. A sample of losses is:

100 200 400 800 1400 3100
Use the delta method to

a. Approximate the variance of the maximum likelihood estimator of
S(1500).

Solution:

We know that the MLE estimate of @ is X . Then
5= 100+200+40(}+6800+1400+3100 —1000. We also know that

74 2
A L 020)
n

S(1500) =1— F(1500) = e ™™ for an exponential distribution. Therefore, since this is
a function of &, we can use the delta method. '

g(@) =e"" and g'(8)=15000 2%
S(1500) = g(g‘) = g 1000 _ g nng g3

92

Var[S(1500)] =( g'(ﬁ))2 [6_2] = (15000267 15000)? (___J - (1500)* @&
R

b/

n

N (1 500)2(1000)_23_3000”000

=0.01867
6

b. Defermine the approximate 80% confidence interval for S(1500).
Solution:

95% CI =0.22313+1.282+0.01867 = 0.22313+0.17517
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2. You fit an inverse exponential sample of claims using maximum likelihood to
estimate &. The resulting estimate of @ is 2.07. The variance of the estimate is

0.00264.
Let ¥ =B{X™],
Use the delta method to estimate the variance of ¥ .

Solution;

E[X"=0T(1-k)

gO)=E[X"]=0"T(-(-1))=0"T()=6"2-1)!=6"
e
g'(© ]

2 - 2
Var[Y]i(g'(a))*(%]{e—j] =%9$%=o,oom44
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