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Question 9.37

Question: Let Xi, X3,..., X, denote n independent and identically distributed
Bernoulli random variables such that

and P(Xi=0)=1-p,

for each i =1,2,...,n. Show that >_"_, X; is sufficient for p by using the

factorization criterion given in Theorem 9.4
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Question 9.39

Question: Let Y7, Y5,...,Y, denote a random sample from a Poisson
distribution with parameter \. Show by conditioning that >
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Question 9.42

Question: If Y7, Y5, ..., Y, denote a random sample from a geometric
distribution with parameter p, show that Y is sufficient for p.

o
F1y oy In > g0tp)

PCiI=v) = pl-p vefa, -}

R N . Tyi-t Tri-n
LYyt p) = TUpein= T peem™ !z p™c1op) TpOP)
= = c n AV -n
N R LAY - G- 1
tet hivi . ym =l , Geotly LCTo Yalp)-h ¥y In)z % (1P 1 z=p O°P)
$otist®) We  foitotizotion KM Hon ,ond T i1 svHieaf O .
& TORONTO

William Hsu (UofT) Tutorial 20 ECO227Y5 2025/2026 4/11



Question 9.44

Question: Let Yy, Ys,..., Y, denote independent and identically distributed

random variables from a Pareto distribution with parameters « and 3. Then, by
the result in Exercise 6.18, if a;, 8 > 0,

) JoBty” (4D, y > B,

f ;
la.s 0, elsewhere.

If B is known, show that 27:1 In'Y; is sufficient for .
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Question 9.60

Question: Let Y7, Ys,..., Y, denote a random sample from the probability
density function

By’ 0<y<1, 6>0,

fly|0)=
v 19) 0, elsewhere.

(a) Show that this density function is in the one-parameter exponential family
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Question 9.64

Question: Let Y7, Ys,..., Y, be a random sample from a normal distribution
with mean p and variance 1.

(a) Show that the MVUE of 12 is

=
‘-l
Il
<
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(b) Derive the variance of 2.
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Question 9.69

Question: Let Y7, Y5, Y, denote a random sample from the probability
density function

0+1)y? 0<y<l1, 6> -1,
fy o)=Y 0y

0, elsewhere.

Find an estimator for 6 by the method of moments. Show that the estimator is
consistent. Is the estimator a function of the sufficient statistic
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Question 9.72

Question: If Y1, Y5, ..., Y, denote a random sample from the normal
distribution with mean p and variance o2, find the method-of-moments
estimators of y and o2.
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Question: Let Y7, Y5,..., Y, be a random sample from the probability density
function
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Find the method-of-moments estimator for 6.
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Question 9.77

Question: Let Y7, Ys,..., Y, denote independent and identically distributed
uniform random variables on the interval (0, 30). Derive the method-of-moments
estimator for 6.
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