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Answer the following questions.

Q1: [5+7]

(@) If X ~ N(8,v), show that the normal distribution is a member of the linear exponential family.

C(a+7)y(x16)"

b) LetX have pdf of the transformed beta distribution, f (x) = .
(b) P ’ T(e)C(D)X[1+(x 1 )7 1%FF

Find the limiting

distribution of X as 7 — w.

Q2: [7+6]

(a) Seven losses are observed as 27, 82, 115, 126, 155, 161 and 243. Determine the maximum likelihood
estimate of the mean of an exponential model and the value of the log-likelihood function.

(b) A random sample of size 5 is taken from a Weibull distribution with 7 =2. Two of the sample
observations are known to exceed 50 and the three remaining observations are 20, 30, and 45. Determine the
maximum likelihood estimate of 4.




The Model Answer

Q1: [5+7]
(a)
For X ~ N(6,v)
The pdfis given by
1 _1
f(x;0)=_2nv)2z exp[z(x _ 9)2]
-1 x2 (4] 92
= (2mv) 27 exp[ - —+—x — -]

f(x:0) = [(27v)7 exp ‘372)] exp(2X)
exp(%)

r(0)x
which of the form f (x: g) = 202
q(0)
where p(x) =[(27v)? exp(—%)], r(6) = £ and q(6) = exp(£)
. The normal distribution is a member of the linear exponential family.

(b)

(transformed beta pdf)
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let o be constant and 077 — &
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© lim 1 Stirling's formula
a—o r‘(a)
= I'(r)=e " r7?(27)"* as 1 > w0 2

= T(a+7)=e " Na+7)"?2r)"* as a+tr > (3)

Substitute (2), (3) in (1)
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which is the inverse transformed gamma pdf with parameters «, & and y

Q2: [7+6]
(a)
The likelihood function is

L(0) = f (27)f (82)f (115)f (126)f (155)f (L61)f (243)
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~1(8) = -7Ing—9090 "
which is known as log-likelihood function, to get the likelihood estimate of the parameter 0
Set | (9) =0

= -7601+90967° =0
.0 =129.85714 which is the MLE of the mean of an exponential model.

~1(0) =-41.065

(b)
For Weibull distribution

~(x/0)2 2 ~(x/O)?
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Fe) =

The likelihood function is

L(0) = f (20)f (30)f (45)[1—F (50)]

L) = %e—(ZO/ﬁ)2 %e—(ﬁiom)2 2_(23 o~ (4516)? [e—(50/9)2 T

— 216,000¢ % ~8325/6°
~1(8) =—6In 6832562, by neglecting the constant term

which is known as log-likelihood function, to get & Set | (19) =0

= —60-1 +2(8325)73 =0
- 662 = 16650

" 16650
L0 = 6 ~ 52.68




