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Please check that this examination paper consists of TEN pages of printed
material before you begin the examination.

[Sila pastikan bahawa kertas peperiksaan ini mengandungi SEPULUH muka
surat yang bercetak sebelum anda memulakan peperiksaan inil.

lnstructions: Answer all four [4] questions.

Aranan:. Jawab semua empat [4] soalan.l
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lMAr 363I

(a) Find the value of c such thatf(x) is a probability mass function for each of
the following section.

/r\*(i) 
^*): 

cl +1, x:l,2,...,andzeroelsewhere.
\4)'

(ii) .f(x): (2x+ I)c, x:0,1,2, ..., 6, and zero elsewhere.
(iii) f(x) : xc) x : 1,2, ..., N and zero elsewhere.

2

1.

(b)

[30 marks]

Assume that the random variable X is gamma distributed, that is X -
G(a,}.). 

/ ^ \a
(D Show that the moment generating function of X is f .1 . | , fo,

\h - t.)

/ < l, if given that the probability density function ofXis

xa
f(x): r, xo-'e-ulp.-y(r),d ) 0,1, > 0

(iD From the moment generating function in (i), find the mean of X.
(iiD Hence, find the variance ofX.

[30 marks]

(c) Letflxy):2,0<-x 1y <I and zero elsewhere be the jointprobability
density function of X and Y.

(D Find the conditional expectation ofXgiven Y: y.
(ii) Find the conditional expectation of I giverr X : x.

[40 marks]
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IMAT 3631

I. (a) Cari nilai c supaya f(x) untuk setiap bahagian yang berihtt merupaknn
s uatu fungs i j i s im keb ar angknlian.

(i) f(x): "f+)' , x: l, 2, ..., dansifar sebaliknya.
\4/

(ii) f(x) -- (2x + l)s, x:0, I, 2, ...,6, dansifar sebalilcnya.

(iii) .f(x) : xc, x: I, 2, ..., N dan sifar sebalilcnya.

[30 markahJ

(b) Andaikan pembolehubah rawak X bertaburan gama, iaitu X - G(q 1).

(i) Tunjukkan bahawafungsi penjana momen X ialahf.L)" , bagi\r-rl -
t < l jika diberi fungsi ketumpatan kebarangknlian X ialah

'la

f(x):3 _x"-te-*/,0.*,,(x),a > 0,1. > 0
f(a) 

\v'w' \ z'

(ii) Daripadafungsi penjana momen di (i), cari minX.
(iii) Seterusnya, cari varians X.

[30 markahJ

(c) Biarkanf(x,y):2,0<-x 1y < I dansifar sebalilcnyasebagaifungsi
ketumpatan kebarangkalian tercantum X dan Y.

(i) Cari jangknan bersyarat X diberi Y : y.
(i, Cari jangknan bersyarat Y diberi X : x.

[40 markahJ
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IMAT 3631

2. (a) If Xt,Xz,...,Xn is a random sample from the distribution N(p,4o't),*d

(b)

X, isdefined as X. = *t*,, trt 1n,

Find the distribution of the followine statistics:

(r) r/t^ n - nI n

(ii) (m -\X, + @ -r)X,
.- .t/:::\ ml^ 

" -P)-urr,, , )
+6-

3*(x^-tD'(iv) zt-fu,=l rv

[40 marks]

If Y1,Y2,...,Y, are order statistics from a random sample of size 5 with
density function

f(x)={r.' *.u0 
,

10, elsewhere

show that Y, and Y, -Y, are independent.

[30 marks]

For a random sample of size, n, frnd the method of moment estimator for
0, and 0, ifthe random sample is taken from the distributionC(e,,e, ).

[30 marks]

(c)
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lMAr 3631

2. (a) Jika Xr,X 2,...,X n merupakan sompel rawak daripada taburan lrr(p,+o'),

dan X* ditatcriJknn sebagai, R, =L*Z*,, m Sn,

Cari taburan setiap statistik berikut:

(i) mE, - nX,

(ii) (m -lX ^ 
+ @ -I)X ,

/:::\ m(V, -P)'
lt,r/

.: , {:i;, -u),Qv) + 4c
[40 markahJ

@ Jika Y1,Y2,...,Y, ialah statistik tertib daripada suatu sampel rawak saiz 5

dengan fungs i ke tump atan

I Br-o', x>0
J \x):\0, 

a, tumpat lain'

tunjukkan bahowa Y, dan Y, - Y, adalah tak bersandar.

[30 markahJ

(c) Untuk sampel rawak saiz, n, cari penganggar kaedah momen untuk 0,

dan 0, jika sampel rowak itu diambil daripada taburan C(e,,e, ).

[30 markahJ
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IMAT 3631

(a) Based on a random sample of size t?, use the factorization theorem to find
a sufficient statistic for each of the following distributions:

1(i) f\*;e)= i/p,ey(x); e > 0.
U

(iD f(*;e)=o2xe-n 110..;(x); e > o.

[20 marks]

Based on a random sample of size n, ftnd a complete sufficient statistic for
each of the following distributions:

(i) f(*;e)=(e+1)xo1p.1y(x); e >-1.
lnoA(ii) f(x;O)=frie'1ro.,r(x); e>1.

[20 marks]

(c) Assume that Xt,X2,...,Xn is a random sample from the exponential

distribution with densitv function

f@;il = oe-t'lro,.r(x); e > o.

(b)

Find the uniformly minimum variance unbiased
the median of the distribution.

estimator (UMVUE) for

[30 marks]

sample from the Pr(X)a random(d) Assume that X.,X2,...,X, denotes

distribution with densitv function

f(x;L)=+

Find the Cramer-Rao lower bound

estimator of e-L.

, x:0r Ir2, ...

for the variance of the unbiased

[30 marks]

...7t-



(a)3.

(b)

IMAT 3631

Berdasarkan suatu sampel rawak bersaiz n,guna teorem pemfahoran

untuk mencari statistic cukup bagi setiap taburan berikut:
1

O f \*;e)= 
n 

/10,e1(x) ; e> 0.

(ii) f(*;e)=02xe-n l1o..y(") ; e> 0.

[20 markahJ

Berdasarkan suatu sampel rawak bersaiz n, cari suatu statistik cukup dan

lengkap bagi setiap yang berikut:

(i) f(r;e)= (e+t)xo/p,,y(x) ; 0> -1.
lnoA(iil .f @;il = frie'/ro,,r(x); 0> I.

[20 markahJ

(c) Andailrnn Xt,Xz,...,Xn sampel rawak daripada taburan eksponen yang

m e mp uny ai fun g s i ke tump at an

f(x;o) = oe-t'I(',-r(x); o> o-

Cari penganggar salcsama bervarians minimum secara seragam (PSVMS)

untuk median taburan.
[30 markahJ

(d) Andailmn X t, X 2,..., X n menandai sampel rowak daripada taburan Pr (X)

de n g an fungs i ke tump at an

e-rr
f (x;)") : , x:0, I, 2, ..,

x!

Cari batas bm,vah Cramer-Rao bagi varians penganggar salcsama e-x.

[30 markahJ
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lMAr 363I

4. (a) Assume that X denotes the sample mean for a randomrtgttple_of size n

from a N(p, 9) distribution. Find the value of n so that (X -L X + 1,f is a

95% confidence interval for p.

[30 marks]

(b) Assume that X,X2,..-,Xrc is a random sample of size l0 from a N(0, 0)

distribution, where e > 0. For testing -F1o:0:1 vs. Hr:O >1, the

following critical region is used:

(rol
r.....xrn):F"3 >cf .C=j(xr,x-. H . 

rLi=t)

Find c if the size of the critical resion C is 0.05.

[30 marks]

(c) Assume that X is a single observation from a distribution having
probability density function

,f(x;e) = (1 + e)xol,0,,,(x) ; e > -1.

(i) Find the most powerful test of size-cr for testing
Ho:0:0 vs. ,F/, :0:1.

(ii) Fortesting Ho:0 <0 vs. Hr:0 >0,thefollowingtestisused:

Reject ^F/o if and only if X >+ .-4
Find the power function and the size of the test.

[40 marks]
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IMAT 3631

Andaikan bahawa X menandaknn min sampel bagi suatu sampel rmt,ak

bersaiz n daripada taburan N(p, g) Cari nilai n supaya (X-t,F+t)
adalah suatu selang keyakinan 95% bagi p

[30 markahJ

Andaikan bahawa Xl,X2,...,Xr0 adalah suatu sampel rawak bersaiz I0
daripada taburan N(0, 0), yang mana e> 0. Bagi menguji Ho:0=1
lawan. H,,:0 >1, rantau genting berikut digunakan:

(to)
c = l(t,,x2,...,x1s): )xf > cf .

Ii=t)

Cari c jika saiz rantau genting C adalah 0.05.

[30 marlah]

(c) Andaikan bahowa X adalah suatu cerapan tunggal daripada taburan yang
mempunyai fungsi ketumpatan keb ar angkalian

f(x;o)= (1+e)xu1,0.,,(x); 0> -1.

(i) Cari ujian paling berkuasa saiz abagi menguji

Ho:0 = 0 ys. Hr:0 =I.

(ii) Bagi menguji I1o :0 < 0 lawan. Hr:0 > 0 , ujian berikut

digunakan : Tolak Hojika dan hanya jika X >-+.
4

Cari fungsi lntasa dan saiz ujian ini.

[40 markahJ
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APPENDIX I L/IMPIRAN

IMAT 3631
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