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(15%) 1. This problem is concerned with the estimation of the variance of normal
distribution with unknown mean from a sample Xy,..., X, of ii.d.
normal random variables. In answering the following questions, use

the fact that )
(n—1)s? 2
= Xn-1

and that the mean and variance of a chi-square random variable with

r df are r and 2, respectively.

(a) Which of the following estimates is unbiased?

L

i=1 i=1

s? =
n—1¢%

(b) Which of the estimates given in part (a) has the smaller MSE?
(c) For what value of p does p 7, (X; — X)? have the minimal MSE?
[Hint: MSE(6) = E( — 6)?]
(12%) 2. The probability of a family chosen at random having exactly & children

is ap®, 0 < p < 1. Suppose that the probability that any child has blue
eyes is b,0 < b < 1, independently of others. Let us write

pk=apk7k:1)2a-"a

i

(a) Find the conditional probability that a family has r(r > 0) chil-
dren with blue eyes, given that it has k children.

(b) What is the probability that a family chosen at random has exactly
r(r > 0) children with blue eyes?

(c) Find the conditional probability that a family has at least two
children with blue eyes, given that it has at least one child with
blue eyes.

(20%) 3. Consider an i.i.d. sample of random variables with density function

i | aj— é%cxp (-%) |

a) Find the method of moments estimate of o.

(a)
(b) Find the maximum likelihood estimate of o.
(c) Find the asymptotic variance of the mle.

)

(d) Find a sufficient statistic for o.



(1+y—u‘l—y) vyeq st (T — 1)/©Ox
1R} MOYS PUeR ‘T = @N‘ * Sum JO UOTINLIISIP [RUOIIPUOD Y} PUL] mov

“(y pue Dy jo wonnquustp jutof o3 putg (q)
(0 Jo uonnqIusip oy3 putq ()

.@E.E.Hwﬁool
T>T>0 0 1 WIER

Jpd uowrwod ypm
Uy ¢+ Ty Ty §,AT I JO SOUSIIR)S Topio ayy aq My ¢+ @y Uy e L (%ET)
,uo18e1 wo1oafa1 anbiun € suIULIs)ep 159) O1YBI POOYI[SYI] 813 S80(J (e)
A ‘ou0 snotaaid a1y se
Tomod pue [9AS] 9OURDYIUSIS SUIES Y} SB[ Jel[} 159} IOYIOUE PUl (p)
(1o —1] 3 X ueym
§1000a1 TeY) 1593 o3 Jo temod pUB [9AS] SOUBOYIUTIS O ST 1BYM ()
;jdomod pue [9As] 20wedYIUSIS S ST JRYAN
‘[o‘p] © x ueym sjoafor eyl 4899 Y IBPISUOD ‘T > O > () 104 ()
j1emod SYT ST JRUA\ () = 0 [2A9] 9OUBOYIUTIS SBY JBY} 1593 © PUL (e)
‘7 =@ | sns1oa T = §: VU TuIse] ISpIsuod pue ‘[ ‘0] mo
A11SUSD TIIOJUN © WIOIJ USYB) SI X UOIJBAISSO A[3UIS B e} ssoddng -9 (%gT1)

}50} 7 97} 03 JuUB[eAINDA ST Off SIY} JO 159Y OLYBL POOTI[AN
o) 1eY) MOUS JP T — U UJIM UOWNGLUSIP 7 B SMO[O) ¢ °H Iopuf)

Xg

oﬂ.|vm

=1

:pesn U93jo ST 4899 7 oy ‘0 =11 10py
stsarpodAY [[nu oy 3899 OF, (L0 TN PrIaIR Y Ty yery esoddng 6 (%0T1)

(&) d — G¥)d —1 < (g UV)d Anenbaur s [uoitspuog ssn juty]
(g0 ‘) 303 308 @OULPYUOO % (0 — T)00T © PULL (@)
40 10] [BAISIUI 0UBPUYUOO (0 — T)00T © PULL (q)
‘11 10] TeAIBJUT 9DUAPTUOO % (0 — T)00T © puL (®)

UMOUNUN 91 0 pU®
il y30q gery esoddng (0 ‘M)N ~ 'X SAL DI aq Mx Oy Ty 9T 7 (%ST)

Yz ¥ < ¥YT¥ ‘. g7 %

LY . B HiF e HYE . Y
e L F M TR EFEF I YT 4T



