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UNIVERSITI SAINS MALAYSIA

Peperiksaan Kursus Semasa Cuti panjang
Sidang Akademik 2003 12004

April2004

JIM 414 - Pentaabiran Statistik

Masa : 3 jam

Sila pastikan bahawa kertas peperiksaan ini mengandungi DUA pULUH DUA muka
surat yang bercetak sebelum anda memulakan peperiksaan ini.

Jawab SEMUA soalan.

Baca arahan dengan teliti sebelum anda menjawab soalan.

Setiap soalan diperuntukkan 100 markah.
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1. (a) Xu X2,..., Xn adalah suatu sampel rawak daripada taburan Bernoulli (0).

Takrifkan X. = 1i 
", 

. Buktikan" n1:i

(i) x" -5p
(iD 1- X" ---q+ l-p

(50 markah)

(b) (i)

(iD

X - X3. Tunjukkan X juga tertabur secara F1.0.

Xt - 4,0. Tunjukkan X tertabur secara rp.

2. (a) Xr, ..., Xn adalah sampel rawak daripada taburan poisson (0)

f(x,0)=+I{0,,,r, r(x),0>0. Katakan Xn =*It

(i) Tentukan sama ada s: = + I tt, -x")' penganggar saksama" n-l i:i'
ataupun pincang bagi 0.

(ii) Tentukan hal yang sama bagi n".

(iii) Selain daripada memerhatikan kesaksamaan, bagaimanakah kita boleh

menilai Sl dan X" sebagai penganggar 0? Huraikan cara penilaian

ini.

(20 markah)

(c) Daripada sampel rawak bersaiz 20 yang diambil daripada taburan normal kita

perolehi

20 20

I *, =257.6 d* I x? =5234.11 .

i=l i=l

Dapatkan selang keyakinan 9To/obagi o2.

(30 markah)

(50 markah)

...3t-
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(b) Xr, ..., Xn adalah sampel rawak daripada

LX, lengkap? Huraikan.
;-t

urM 4l4l

taburan Poisson (0). Adakah

(c) Xr, ..., Xn adalah sampel rawak daripada taburan N(p, ot).
\z,\_p

Stattstll( L = ---t.
oiVn

(i) Sahkan yang statistik ini ialah kuantiti pangsian.

(ii) Apakah yang boleh dibina dengan kuantiti pangsian ini?

(20 markah)

Pertimbangkan

Huraikan

(30 markah)

3. (a) Xr, ..., Xn adalah sampel rawak daripada tabuaran gamma (4, e). Takrifkan

I -nX= j IX, Terbitkann 1=t

(i) selang keyakinan hampiran 95%bagiO apabila n = 100.

(iD Selang keyakinan 95%bagi 0 apabila n:5.
(50 markah)

:p * 0.1.

adalah sampel rawak daripada taburan Bernoulli (p).

digunakan untuk menentukan rantau genting berbentuk

(D nilaikan kebarangkalian ralar Jenis I.

(ii) nilaikan kebarangkalian-kebarangkalian ralat Jenis II jika alternatif-
altematif kepada H6 sebenarnya adalah p:0.2 dan p : 0.4 .

(50 markah)

...4/-

(b) Ho: p= Q.1

Xr, x}
Sekiranya

Y>6,

lawan H,

...) Xro

l0

Y=IX,
i-l

113 3
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AT. (a) Xr, ..., Xn adalah sampel rawak daripada taburan yang berfungsi ketumpatan

f(x; 0) = (20x + I - O)I1e,,y(x), -1 < e < 1.

Katakan kita ingin menguji Ho : 0 < 0o dan H, : 0 > 00.

(i) Dapatkan rantau genting paling berkuasa secara seragam saiz-cr jika

wujud.

(iD Cari statistik T: u(Xr, ..., X") yang mana nisbah

L(0rl xr, ..., xn)/L(02) xt, ..., xn) merupakan fungsi berekanadabagi

t: u(x1, ..., xn), 0, e @o dan 0, e @l,jikaianyawujud.

(iii) Bolehkah kita menggunakan f(x; 0) : a(0) b(x) exp [c(e)d(x)] unruk

mendapatkan rantau genting paling berkuasa secara seragam saiz-g?

Jelaskan.

(iv) Dapatkan rantau genting saiz-cr ujian nisbah kebolehjadian hipotesis ini.

Adakah (i) sama dengan (iv)?

(80 markah)

(b) Sekeping syiling dilempar 500 kali. Dua ratus lapan puluh kepala dan 220

bunga muncul. Adakah syiling ini adil? Jelaskan.

(20 markah)

113 4
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-)-

(a) Xr, ..., Xn adalah sampel rawak daripada taburan seragam (a,

taburan statistik tertib ke-j sampel ini.

[JrM 414]

b). Dapatkan

(25 markah)

(b) Xr, '.., Xn adalah sampel rawak daripada taburan Gamma f1 , {).
[2'2)

Dapatkan batas bawah Cramer_Rao basi o.2.

(25 markah)

(c) Xr, x, adalah sampel rawak daripada taburan seragam (0, e + l). Untuk
menguji Ho: 0 = Olawan H1 : 0 > 0, dua ujian dipertimbangkan:

I: TolakHojikaXr > 0.95

II: Tolak Ho jika Xi + & > C.

Cari C supaya saiz Ujian II sama dengan saiz Ujian I.

(25 markah)

(d) L(x) dan U(x) memenuhi p(L(X) S 0) = cr, dan p(U(X) 2 0) = 61,.

Nilaikan P(L(X) < 0 < U(X).

(25 markah)

...6/-
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2.

3.

A

5.

-6-

Lampiran

1.
had

FnQ) =a @)n+a

E[cX] : c E[X]

Var (aX '1- b): a2 Var (X)

E[X]:p

Var(X)=

6. P(lX-pl>e)<

7 _4n(X,-p)Ln--
o

MZ*,$) =lM rQ)l'

M xQ) =lM(t tn)l'

g,(y) = n[l - r0)] " -f (y)

nt
s"(v) = 

@ )G_ 4!l_F(y)1"-' "f u)tr_ F(y)],-"

[JrM 414]

)o-_;
G

7.

8.

9.

10.

11.

1 13',7
1I



(a-t)t(f -a-r)t(n- p)t

lJrM 4t4l

l"' f (x)lF (y) - F (x)lB-"" -f (y)lt - F (y)1,-p,

-7 -

n!12. go.p(x,!) =

crcB

i3.

t4.

g^(y) - nLF(y)]" "f (y)

fr(t) = _f*Lg-' (r)l Ul

i5. J_ dg" (t)
dt

16. L( 0; x r., x, t...t x n) : ff f @,, e)

t7.

ld.

f (x; 0): a (e) b (x) exp tc (e) d (x)l

Var (T) u -lr'(0)l'
nEf{{togf (x;0)\,1-'ae

n1firogf(x; e))'l : - nlLrle(x; o)l19.

113 8
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Rumus-Rumus

Modul L

Pelajaran L

1. P(A u B) = P(A) + PCB) - P(AnB)

2. P(A) = P(A n e) + P(a n B)

3. P1e; = l-P(A)

,n!+' h, = 6':il
s l'n\ - n!

\r,/ - r!(n-r)!

6. N= ,1!rt! n2! ...nr!

Pelajaran 2

i. P(A I B) = 
P(t:]. el

P(B)

2. P(A n B) = P(A)P(B)

3. P(A) = P(A lB) P(B) + P(A I B) P(B)

4. P(Bi lA) =
P(A n Bi)

tj=l
P(A tBj) P(Bj)

[Lampiran nM 414]

Pelajaran 3

1. P(aSXcb;=

2. P(a< X < b1 =

3. F(t) = P(X < t)

4. P(acXcb)=

J tr*l o*

I p(x)
a<x<D

-9-
FO) - F(a)

113I
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Modul2

Pelajaran I

1.

-9-..

d

* ero = f(t)

Fy(t) = Fx (g-l(r))

FY(t) = t -Fx(tl(t))

fy(r) = flG-l{t)) rr t

, - dg-l(t)
dt

k
fy(t) =,Ir& Gl',{0) rr, r1

A!
Ji = & sl'(r)

Py(y)= I.P*(x)xe A

[Lampiran nM 414]

...10/-

E(X) =

i+ x +

x€

x2+

Julat X

3. 1+2x+-..+

...+xn+...

n xn-i + ...

*'lxt< I

(l - xl'

A-.

5. E(X) = - f(x)l dx -

6. Etc(x)l
Julat X

-9-

0
lF,.I r(x)

p(x)

| .-I ttI tr

=
x€

114 0
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7.

8.

9.

10.

1i.

12.

13.

15. Var (a) = Q

i6. Var (aX + b) - a2 Var 1X;

L7. Fx(rk) = k,0<k<i

Etc(x)l G(x) f(x) dx

E[c] = s

EIcXJ = c E[X]

E[X+c] = E[X] + c

var (X) - Elx - Etx11z

Var (X) = ElX2l - ptr

var (X) = *. fit", * x2P(x) - Pi

^€
Var (X) = J *, f(x) dx _ pl

[Lampiran nM 414]

i=J

1AIT.

Pelajaran 2

1. ffik=

2. Dk=

3. Dk=

E[XK]

x e Julat X

j xk f6x1 dx

AT.

5.

6.

Itr = E[(X-Fx)k

Yr = F:/4
u,T't-T-S.-o|

FBI = E[X(X- lXX -Z)...(X_k+
m(t) = E[e,x]

1

6.

1 141

1 \1t)J

...U/-
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9. m(t) =
x e Julat X

6

10. na(t; = J .,' f(x) dx

11. my (t) = ,f"nO,l

12. my (t) = -: "ts(x) 
p(x)

xe fiiatX 5\--l

13. 'm,,,(t) = J ets(x) f(x) dx

14. my(t) = ;, m* (at)

15. ,n(t)16; = m,

16. k(t) = /n m(t)

17. V(t) = Eltxl

oo r(i)(a) , .i18. f(t) = .:^ t (t-a)i
i=0

19. V(i) (0) = i! p(i)

20. P(txt) a) < * rt"r,

21. P(lX-pl> 
"oi =;!

22. P(lX-plcao.) > 1-}'

[Lampiran JIM 414]

...12t-

trEl23. P(X>a) s =^

24. E[Xn] n*n-l (l - F(x)) dxI-J
U

LL42
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Pelajaran 3

1. (i)

J. (U

(i)2.

(ii)

(iii)

(iv)

(ii)

(iii)

(ir')

fg, *=o
p(x)=jP,*=t

10, ditempatlain

E[X] = p

Var (X) = pq

m(t) = q+pet

[ /n\
p(x) = ] |. - ,J 

P*qo-', x=0, r,2'-.-, n

t'- 0 , ditempatlain

E[X] = np

Var (X) = npq

m(t) - (q+pe,)n

IrK)rN - 
K]

l\ x /ti n-}J,x=0, 
1, ?,...,rrp(x) = 1'-Nfttl

I 
t"'o 

, ditempat rain

[Lampiran JIM 414]

X - Bemoulli (p)

X - Binomial (n, p)

X - hipergeometri (N, k, n)

(ii) Etxl = S

A

(iii) var(X) =4*H53

(a+b)n - I (l) 
"'0"-'i=0 "'

114 3
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5. (i)

(ii)

(iii)

(iv)

(i)

(ii)

,....'(1nj

(iv)

6.

p(x) = {n--'o' X = 1' 2'3, "'
|. 0 , di tempat lain

E[X] = 170

Var (X) = qlpz

m/t\ - Pgt
r^r\r/ - ir-qe'

[f- - 1) p'q'-', X=r, r+ l, r+2

p(x) = .l [t - tJ r=2,3,4, ...
I

L o , ditempatlain

E[X] = Yp

Var (X) - rylpz

li

m(t) = i=+l
Lr-qe'J

-13-

,X=0,7,2,...
, di tempat lain

[Lampiran JIM 414]

X - geometri (p)

X - negatif binomiat (r, p)

X - Poisson (1")

lt-^L7. (i) p(x) = J *llo

8.

(ii) E[x] =

(iii) var (X)

(iv) m(t) =

B* f i+x)'o

=f,

"i1et-t1

/ rY9. hadlta:1=e
r+6 \ X)

10. had (l +ax )"' = e"
x+0' /

11"44

...14/-
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1. (i) n-r= j

Pelajaran 4

(ii) Elxl =

f(x) =

E[X] =

Var (X)

rnft\ -

1r--, a<x < bb-a
0, ditempat lain

[Lampiran fIM4I4j

X - seragarn (a, b)

X - N(p, o2)

X - eksponen (7,)

(iii)

(iv)

var(X) = ry
cbt _ aat

m(t) = = 
":

r(D - a.)

2. (i)

(ii)

(iii)

(i')

, I .,L -;t(x-l)-

--pQ 
-- ,-oo<X<oool z7t

p

=o2

L.
F'-O'r-

a
J.

4. had
)'+n

5.

kg P f" = 
t"=10 

= 
ol- pe>a) - p(Z > b)n+- L vnPQ I

P l. = +. u l- p(z>a) - p(Z> b)L "t/" -l

f,?e-r.x>o
I(xJ = {

L 0 , di tempat lain

E[X] = 171

Var (X) = Il)yZ

),
m( t) = ---

^.-t

(i)

(ii)

(iii)

(iv)

114 5
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7.

8.

zn,rf.-ro. l(n) - lx'-'e-'dx
I

0

-15-

x>0

ditempat lain

,x > 0

[Lampiran JIM 414]

X - Gamma (n. l")

\.2 \t1
U

f(n)

F(n)

(n-i)f(n-i)
(n - 1)!

(i)9. f(x)={ffi;",

(ii) Elxl =
(iii) Var (X)

(iv) tn(| =

10. (i) f(x) =

(ii) E[X] = p

(iii) Var (X) = 2D

/ t \u1?(iv) m(r)-l ^ 
I\1-2tl

Ii. B(x, ,v) - J,^-'(t-t)'-'
0

? t'-r
j 1t*u* o'

r(x)I-(y)
I-(x+y)

dt

12. B(x, y) -

13. B(x, v) =

11"46

...16/-
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(r
14. (i) f(x)= I t""xo-'(l-x;u-t ,0<x<l

|. 0 , di tempat lain

(a+b+tXa+b)2

[Lampiran JIM 414]

Beta (a, b)X-

(ii) F"(p)=i[fr'

ab

a-----
a+b

(1-p)"-'

(iii) Elxl =

(iv) Var (X)

Modul3

Pelajaran 1

1. P(X<'x,Y<y)=.0 I p(rr,
tr< x tr< y

xy

t\

3. F(x, y) -

4. f(x, y) =

Pelajaran 2

i. p(x) = I
)'

P(X < x,

r1-,d-r(x . y)
dxdy

2. P(XS*,Y.y)-
J J f(,,, t,) dr, dt"

Y(v\

p(x, y)

2. P(y) = l, l(x, r)

3. f(x) = it,*, y) dy

f(v) = it,*, Y) dx

F(x) = F(x..";

AT.

5.

174'.7

...17 t-
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[Lampiran JIM 414]

6. F(y) = F(.", y)

1 r/_-\ EFix, ..;t. r(x)----

g. f(v) = 
EF("", y)

dy

9- p(x lv) - P(x' Y)r\.- r, p(y)

lo. f(x tv) = 
f9'I)

_\_- .J, f(y)

11. p(x, y) = p(x) p(y)

12. f(x, y) = f(x) f(y)

Pelajaran 3

1.

2.

J.

4.

Elg(X, Y)l = I I g(x, y) p(x, y)xy

E[g(X,Y)] = JJ S(x,v)f(x,y)dxdy

E[gr(X, Y) + gr(X, Y)] = Elgr(X, y)l + E[gr(X, y)]

E[hr(X) h,(Y)] = E[hiG)] Eth?(y)l

(i) Cov (X, y) = EtX - Fx) G _ try)l

(ii) Cov (X, Y) = EIXYI - Fxtry

Cor,(aX, bY) = ab Cov (X, yI9 -

Var (X + Y) = Var (X) + Var (y) + 2 Cov (X, y) ...18i-

5.

6.

7.

114 B



(^ \8. v-lf x, l= |
(i=1 ') i=t

_i8_

Var 6;) + 2.>.I Cov (X, y)
1<J

[Lampiran JIM 414]

10. E[g(X, y) | y = y] = ] S{*, y) p(x ty)

11. Elg(X, Y) | Y = yl = ig(x,y)f1xty) dx
:

12. EiEtXtY=yl]=E[X]

13. EtEtY lX = x]l = Em

14. EtElg(X)lY=y1 l= Etg6)l

15. EtEtgff) lX = xll = E[g(y)]

16. Var(X I Y=y) - EJaz I y=yl_(EtX I y=y)2

17. m(t,, tr) - E[e',x'"',x.1

g. p(X,Y) =*ffiI)

(iii)

(iv)

(v)

18. m(t,, tr, ..., rn) = E|-":''-'l
LJ

m(t1) = ,1rS 
m(t,, tr)

m(t,, t.r, ..., tn) - m(t1) m(t2) ... m(tn)

Pelajaran 4

1. (i) p(x,, xr,...,Xr) = x,fr pi, pl, ...pi,

(ii) p(xi) = [r) r, ,t- p,)n-.,

19.

20.

p(x,,x;) = n! 
--- xilxj!(n_x, _x,)!

E[XiXj] = n(n - 1) pipr

Cov (X,, X.;) = -npipj

pl' pi' (1 - pr - p,)n-^'-"

1149

...19/-
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[Lampiran JIM 414]

-,(T)i+).[?)']]
-oo<X(€,-oo<y<oo

(,i"i +2pt,tro*o"(iii)

(iv)

(v)

Modul4

Pelajaran 1

2. E[M1] =

^ ^,1+tj o'.,. I I- 't)

-oo<x<6

l-rm(t,,t") - "*pl 
trlrx* trpr+ i.L-

.EtXYl = Frxt\ + poxoy

Cov (X, Y) = p oxoy

Ixi
i-t

frl,.
A

o2

t
i=1

5.

6.

'I

1. M*=l
tl

J.

A

i
n

Var (Mp)

e[*] = p

I
Var (X) = :n

a:.i\---r -(n-i)

[mzx - m*)2J

(Xi - X)2

L 150

...20/-
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o2

=1n8.

n

t- |r- I

n9. I(X,
;- ll- I

1n=: t
rr :- 1

l- I

- p)2

i0. X-p (xi - p)

Pelajaran 2

[-.-ffi*)

(Xr -X)2 * nd - p)2

d-e,'(u,v)

dv

dn,'(u.v)
at

[Lampiran JIM 414]

EJSzI =

Var (S2)

i.

2.

P(u, v)

f(u, v)

px.v (sll (u, v), s-21 (u, v))

f*." (-*l' (u, v), _e] {u, v)) tl r

J.

A

5.

6.

l1
ldx
l-

r -lduJ -lr ldy
lltou

. \- t- r^f(u,v) = ) lJ,lf*.,' (S,'(u,r,),h,'(u,u))
i-l

T_

dgi '(u.\')

a,

d n, '(u, \')
a"

7.

?a
m,,..(t,,t") = | | at:s{x-')=t'h(x'v)f/v rr\d.J J 1a,Y7uXdY

m /r.t _ i ?r,r,- )-)f/.v ..\.r..,r..---u \-/ J J ' r\^.-Yl u^, (l).

1151"
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8. (i) f" 
= *," (u)

(ii) {="."(u)

9. (i) {=*-"(u)

(ii) {="_,(u)

10. (i) f,=*"(u)

(ii) {=*"(u)

fr r*"{*,u/x) dx

1.
F 

t* 
" 

(u/-v",)") oy

[Lampiran JIM 414]

l.
= lI,,(X,U-X)dX

= | I, .. (u- y,y) dy
J N.L

= I I,,.(x.X-u)dX
I /r, | -

= | f * ,, (u+ y', 
-v-) dyJ ^,'

I
I

:T
J

1i. l=*...(u) ly I f*." (u)',.u-) dl'

Pelajaran 3

f[(n+ D/2i ( x: )-(n'r)/2i. (i) f(x) =;*-:= I i+::- I .--<x<oo v
f(n/2)'\ilrn[' n) - ^-tn

Z
rril | = 

-

{V/n

(iii) E[X] = g

(ir') Var [X] = +
LI_L

7
I

115 2
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i fiq+ n)12 (*)*'t x(m-2)/?
i nnvrlry') t;l ir+(fu]F,:,x>o2. (i) f(x) = {

J o . di tempat lain
L

.,,.

- ocoOooo -

[Lampiran JIM 4l4l

X- F
m.n

l/fi

r;;\ F - 
v'rrr

\1rl v/m

(iii) EiXl = -n-
Lt-!

't-2 r-(ir') Var (X) = 
/n- (m.t.n -l)
m(n-2)-(n_4)

l_153
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