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UNIVERSITI SAINS MALAYSIA

Peperiksaan Semester Pertama
Sidang Akadernik 1995196

OktoberA.lovember 1 995

MSG 466 - Analisis Multivariat

Masa : [3 jam]

Jawab SEMUA soalan. Terdapat EMPAT soalan.

1. (a) Diberikan lima sukatan pada pembolehubah-pembolehubah x1, x2

dan x. :-
xrt 926 5 8

x211286410
x31 34021

Dapatkan g , $" dan 8.

t10/1001

(b) Katakan

^=l_7 
_31

(i) Adakatt 4 bersimetri?

(ii) Tunjukkan 4 adalah tentu positif?

(iii) Tentukan nilai-nilai eigen dan vektor-veklor eigen bagi A.

(iv) Tuliskan penghuraian spektrum bagi d.
(v) Cari 4-r.
(vi) Cari nilai-nilai eigen dan vektor-vektor eigen bagi d-t.

[30/]0ol

(c) Pertimbangkan matriks data

[r 6 8l
x=14 2 3l

1363.l
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lMsG4661 -2-

dan gabungan-gabungan linear

dan

b,x =u , r[ii]

c,x=u 2 r[i:] ,

nilaikan min, varians dan kovarians sampel bagi Q'$ dan Q,'X .

t30/1001

(d) Katakan { tertabur x{ w, ;) oengan p' -12, -3,1] dan-\ /

[r I rl
D=ll 3 2l

Ll 22J

(i) Cari taburan bagi 3Xt -ZXr+ Xt.

(ii) Labelkan semula pembolehubah-pembolehubah, jika perlu, dan
cari satu 2 x 1 vektor g supaya X, dan

l-x.lXz-q'l;' 
IL 2_)

adalah tak bersandar.

t30/lool

[rc0/Ioo]

2. (a) Fisher (1936) mengkaji data daripada Anderson yang berkaitan dengan
sampel-sampel rawak bunga iris daripada turunan iris setosa (Spesis 1),
versicolor (Spesis 2) dan virginica (Spesis 3). Balasan-balasan adalatr
empat sukatan:

xt = panjang "sepal"
x2 = lebar "sepal"
x!= panjang "petal"
a4 = lebar "petal"
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tMsG ,4661

Bagi setiap jenis iris, cerapan-cerapan yang terdiri daripada empat

sukatan itu diperhatikan untuk 50 pokok iris. Vektor-vektor minnya

adalatt

Matriks SSP di antara spesis ialah

Matriks SSP di dalam spesis ialah

(i) Ujikan hipotesis bahawa ketiga-tiga vektor min adalah sama

pada paras keertian 0.01.

(ii) Dapatkan selang keyakinan serentak 997o untuk perbezaan-

perbezaan lebar "sepal".

(iii) Nyatakan anggapan-anggapan yang telah anda gunakan.

Is0/100]

O) Kita ingin membanding membanding kehilangan berat tikus-tikus jantan

dan betina (r = 2jantina) di bawah c = 3 dadah di mana n = 4 tikus dari
setiap jantina diberi dadah itu secara rawak. Kehilangan berat

diperhatikan untuk minggu p€rtama dan minggu kedua (p = 2) dan data

adalah seperti berikut:

Kehilangan berat (dalam gram) untuk minggu pedama dan minggu
kedua bagi tikus-tikus setiap jantina di bawatr dadatr A, B dan C.

...4t_

-3-

f s.oo6l l-s.grol r6.s88l
lz.+zsl - lz.ttol - lz.gt+lI'= I t.462!1, l2=lq.zaol , rr =ls.ss2 

|

Lo.246) L 1.326J L2.o26J

f63.2r -19.95 165.25 7r.281
I tt.ss -s7.24 -22.e31E=l $7.rr 186:78 |

L so.+tj

[38.60 13.63 24.62 5.641

w =l r6e6 ,iil {r+l
L 6.161
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lMsG 4661 -4-

0
1.61 0
t.97 2.O2 0
r.97 2.5r 2.88 0
r.40 r.70 1.35 2.2r 0
2.45 3.49 3.34 3.83 3.19 0
2,83 3.94 3.64 2.89 3.01 3,00 0
9.58 9.59 10.05 8.78 9.30 9.74 9.23 0
7.79 7,82 8.43 7.08 7.76 7.86 7.76 2.& 0
7.86 7.92 8,36 7.44 7,79 7.90 8.26 3.38 2.56 0

Jantina
Dadah

.Iunlah barisA B C

Jantan

(5,6)
(5,4)
(e, e)
(7,6)

(7,6)
(7,7)
(9,12)
(6, 8)

(2r,
(14.
(r7,
(12,

s)
l)
2)
0)

(33,27)
(26,22)
(35,33)
(25,24)

Jumlah laiur (26.25\ Q9.33J (64,48) (r19,106)

Betina
(7, l0)
(6,6)
(e,7)
(8, 10)

(10, l3)
(8,7)
(7,6)
(6,9)

(16, 12)
(14,9)
(14,8)
(10,5)

(33,35)
(28,22)
(30,21)
(24,24)

Jumlah laiur (30.33) (31.35) (54.34) (1r5,102)

(i) Binakan jadual MANOVA bagi data ini.
(i0 Ujikan bagi kesan-kesan dadah, kesan jantina dan kesan

tindakan bersaling. Gunakan o = 0.01.
(iii) Nyatakan anggapan-anggapan yang telah anda menggunakan.

Is0/]001

[100/r00]

3. (a) Tuliskan nota pendek tentang tajuk-tajuk di bawah:

(i) Kaedah kelompok "hierarchical"
(ii) Kaedah ft-min MacQueen

ts0/1001

(b) Diberikan sepuluh objek mempunyai matriks jarak berikut

p={a*}=

1

2
3
4
5
6
7
8
9

10

Gunakan (D kaedah pautan tunggal, (ii) kaedah pautan lengkap

daripada prosedur "agglomerative hierarchical" untuk memperolehi
gambaraj ah-gambaraj atr dendogram untuk sepuluh objek itu.

ts0/1001

t100il001
,,,5|.
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lMsc 4661

Bagi setiap bahagian yang berikut, tuliskan suatu perenggan yang

menghuraikan kesimpulan-kesimpulan anda.

(a) Markah-markah peperiksaan untuk berbagai-bagai topik dikutip. Lima
topik dipilih dan peperiksaan dikendalikan secara buku-buka (B) dan

buku-tutup (7):

Mekanik (7)
Vektor (n
Aljabar (B)
Analisis (B)
Statistik (B)

Analisis komponen prinsipal dijalankan dengan pakej SAS kepada data

peperiksaan buku buka/tutup, dan ha.silnya adalah di dalam Lampiran l.

t20/1001

(b) Analisis pembezalayan dijalankan pada rekod-rekod masa kebangsium

dalam pelbagai acara sukan larian bagi bahagian lelaki dan bahagian

wanita dari 55 buah negara. Pembolehubah-pembolehubatr adalatt

seperti berikut:

Simbol Bahagian Lelaki Bahagian Wanita Unit

xl
icz

x3
x4
x5
x6
x7
x8
x9

1

lffim
20Om
4ffim
800n
1500n

r$

5000rn
10,0@rn
Maraton

2

100m
2A0m
4OOm

800lll
l500rr,Y.

*
Maraton

saat
saat

saat
minit
minit
minit
minit
minit
minit

Pakej SPSS digunakan, dan hasil-hasilnya adalatr di dalam Lampiran
2-5.

t30/1001

...6t-

-5-
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lMsG 4661 -6-

(c) Dalam sebuah temuduga pekerjaan, 48 calon dinilai pada 15

pembolehubah. Pembolehubatr-pembolehubh.hnya adalah

l. "Form of letter of application"
2. "Appearance"
3. "Acadernic ability"
4. "Likeability"
5. "Self-confidence"
6. "Lucidity"
7, "Honesty"
8. "Salesmanship"
9, "Experience"
10. "Drive"
11. "Ambition"
12. "Grasp"
13. "Potential"
14. "Keeness to join"
15. "Suitabilitv"

Analisis faktor ;"r* kaedah komponen prinsipal dan kaedah
kebolehjadian maksimum dijalankan dengan pakej SPSS dan hasil-
hasilnya adalah di dalam Lampiran 6 - 12.

Fo/|001

- ooo0ooo -
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(l'rsc 456)

Mean
srd

88 Observabions
5 Variables

x1

38.95454545
L7.48622387

x1

1. OO00
0. 5534
0. s468
0.4094
0.3891

Princlpa1 eomponent Analyeis

Simple Statistics

Lampiran I

45.58181818 42 . 30581818
L4.8452L32L 17.25558910

x2

50.59090909
L3,L4694699

x3

50.50227273
j.o.62478L02

Correlation Matrix

x5x4

x1
x2
x3
x4
x5

x2

0.5534
L'.0000
0.5096
o .4851
o .4364

Eigenvalue

3 .18098
0.73957
o .44497
o,38789
0.24659

x3

0.5468
0.6096
1.0000
0. 7108
o .6647

PRIN3

o.620782
- .705006
-.a37049
- .136182
0.312533

Difference

2.44L4L
0.2946].
0. 05?07
0.14130

Eigenvectors

x4

0.4094
0 .4851
0.7108
1. 0000
o.6472

PRIN4

-.L4578'l
o . 298L3 5

- .108599
-.666256
0.55891.5

Proportion

0 .536195
4.L479t4
0.088993
o.077574
0.04931_8

x5

0.3891
o.4364
o.6647
o.6072
r_ .0000

PRIN5

0.t30672
0.181748
- .845589
0.422L89
0.234022

MECI{AI{ICS (C)
vEcToRs (c)
ALGEBRA (O)

A}TAI.,YSIS (O)

STATISTICS (O)

Cumulative

0.53620
0. 78411
0.8?310
0.95058
1. 00000

MECHANICS (C)

VECTORS (C)

Af,GEBRI(O)
AI{ALYSIS (O)

STATISTICS (O)

Eigenvalues of Ehe Correlation Mat,rix

PRINl
PRIN2
PRIN3
PRIN4
PRIN5

x1
x2
x3
x4
x5

PRIN].

0.399605
0.431419
0 . 503282
0.4s6994
o .43a244

PRIN2

0.545458
0 .441505
- . 129068
- .38?906
-.470454
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Lampiran 2

(MSG 466)

D I SCR I I'I t NANT ANALYS I S

on groups def ined by SEX SEX

110 (unHeighted) cases Here processed.
0 of these Here excluded from the.'anatysis.

110 (unreighted) cases ritt be used in the analysis.

Nunber of Cases by Group

Number of Cases
SEx UnHeighted fJeighted Labet

1 55 55.0 LELAKI
2 55 55.0 llANlTA

Totat 110 110.0

Gnoup I'teans

SEX

1

X1

Totat

sEx
1

2

Totat

croup Standard Deviations

SEX XI

10.47109 20.94036 45.43873
2 11.61855 23.6416t+ 53.40582

11 .01182 2?.29 100 t,9.92227

X5 x9
3.69818 136.62727
4.32545 173.25327
/..01182 15/,.94A27

x?

x2
. 61t+ 65

1 . 1 1 106
1.63046

x3

X3
1.15702
2.67834
4 . 1051?

x4
1.79327
2.07636
1.93482

.06368

. 1 0822

.1 67 42

X4

1

z

TotaI

.35 1 13

.45221

.70333

SEX X5 X9
1 .15591 9.22436
2 .33213 30 .1295 1

Total .40750 28.97116

Pooted t,ithin-Groups Covariance Matrix Hith 108 degrees of f reedom

x1 x2 x3 X4

x1 .1639983
x2 -3438677 .8250125
x3 .720827?, 1 .674599 1.618191
x4 -2626678E-01 .6008946E-01 .1705777 .7884108E-02
x5 ,7393005E-01 .1679125 .4455975 .2077609E'01
x9 5.564584 13.36120 33.48265 1.519983

27? t



(MSG 466)

x5 X9

x5 .6740724E-01
x9 5 .06?66 1 505 .5 230

Pooted !rithin-GrouDs Corretation l,4atrix

x1 x2 x3 X4 X5 X9

x1 1.00000
x2 .93485 1 .00000
x3 .82560 .85514 1.00000
x4 .73048 .74106 .89105 1.00000
x5 .70315 .71203 .79606 .90123 1.00000
x9 .61114 .65425 .69073 .76136 .86727 1.00000

Cofretations rh.ich cannot be computed are printed as '.'

tJilks' Lambda (u-statistic) and univariate t-ratio
rith 1 and 108 degrees of f reedom

Variabte t,,itks' Lambda Significance

Lampiran 3

x1
x2
x3
x4
x5
x9

.3e848
,347 19
. ?732e
.27 869
.t 02?0
.59 67 7

220.8
243.?
287 . ?,

279.5
160.5
72.97

.0000

.0000

.0000

.0000

.0000

.0000

covariance Matrix for Group 1, LELAKI

x1 x2 X3 x4

x1 .1235025
x? .2090218 .1155702
x3 .t 306996 .7990560 2.122900
x4 .1692041E-01 .331 1545E-01 .8074313E-0',l .4055758E'02
x5 .3836684E-01 .7788771E'01 .1897421 .9115320E-02
x9 1 .684809 3 .543775 I .4728?8 .4735924

x5 X9

x5 .2430774E-01
x9 1.214536 85.08878

Covariance l'latrix for Group ?, I.'ANITA

x1 X2 X3 X4

x 1 .2014941
x2 .1787135 1.234455
x3 1.010955 ?.550142 7.173488
x4 .3551313E-01 .8706347E-Ol .2604123 .11712468-01
x5 .1094933 .2579372 .7014529 .3243587E-01
x9 9.444360 23.17863 37 -49246 2.566373

213
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(l'lsc 456)

x5 x9
x5 .1105067
x9 8.880785 925.9572

TotaI covariance Matrix Hith

Lampiran 4

1 O9 degrees of freedom

x1 X? x3 x1

x1 .4946766
x2 1.1227 19 2.658398
x3 2.731155 6-4071A4 16.85 197

x4 .107s7g3 .2521685 -666616', ' 2803070E -01

x5 .?54E414 .5938670 1.514099 '6538657E-O1
x9 16.11659 38.19971 97-55190 t+'1219t1 1

x5 x9
x5 .1660590
x9 10.81253 839.3279

DISCRIMII,IANT ANALYSIS -

on groups def ined bY sEX sEx

Analysis number 1

Direct method: Att variabtes passing the tolenance test are entered'
l.linimum Toterance Level '00100

canonicaI Discriminant Functions

l,'laximum number of functions. 1

Minimum cumutative percent ol variance." 100'00
Maximum signif icance of Uil'ks' Lambda-'.. 1'0000

Prior Probabitities
croup Prior LabeI

1 ,5OOOO LETAKI
2 -50000 t,ANITA

Tota[ 1.00000

CanonicaI Discriminant Functions

Pct of cum CanonicaI After t'Ji I'ks'
Fcn Eigenvatue variance Pct corr Fcn Lambda chisquare DF Sis

: 0 .2289 154-854 6 '0000
1r 3.3693 100.00 100.00 .8781 l

* marks the 'l canonicat discriminant functions remaining in the €natysis.

standardized canonicaI Discriminant Function coef f icients

FUNC 1

x1 -.12411
x2 .53836
x3 .14852

27,1



Lampiran 5
(I,rsG 466)

x4
X5

x9

1.05509
-.25830
-.51A12

Structure ilatrix:

Pooted-r,r i th i n- groups corretat i ons betxeen di scr imi nat i ng var i abt es

and canoni ca I di scr i mi nant funct i ons

(variabtes ondered by size of corretation sithin function)

FUNC 1

x3 .88837
x4 .87646
x2 .81756
x1 .77893
x5 .66418
x9 .44782

unstandardized canonicat Discriminant Function coef f icients

FUNC 1

xl -.3065450
x2 .5927079
x3 .6888937E-01
x4 11 .88262
x5 -.9948650
x9 -.2270153E-01
(constant) -?8.7t,755

Canonicat Discriminant Functions evatuated at Group I'leans (GrouP Centroids

Group

Ctassi f ication Resutts

Actuat Group
Predicted GrouP l'{embershiP

12

FUNC 1

- 1 . 81 881
1.81881

No. of
Cases

Group
TELAKI

Group
I.'AN I TA

Percent of

55 53
96.4%

z.

3 .6%

51
92 .77.

f i ed: 94.55%

2554
7 .37.

"grouped,r cases cornectly ctassi

4
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. FACTOR ANALYSIS

Anatysis ilumber 1 Matrix input

Corretation Matrix:

Lampiran 6

x9 x10 xll x12 x13 x14

x7X6x5x4X5x2x1

x1
x?
x3
x4
x5
X6
x7
X8
x9
x10
x11
x12
xt3
x14
x15

X8
X9

x10
x11
x1?
x13
x14
x15

1 .00000
.24000 1.00000
.04000 .12000 1,00000
.31000 .38000 .00000 1.00000
.09000 .43000 .00000 -30000 1.00000
.?3000 .37000 .08000 .48000 .81000 1.00000

-.11000 .35000 -.03000 .65000 .41000 .36000 1.00000
.27Q00 .48000 .05000 .35000 .82000 .83000 .23000
.55000 .14000 .27000 .14000 .02000 .15000 -.15000
.55000 .31000 .09000 .39000 .70000 .70000 .28000
.28000 .55000 .04000 .35000 .84000 .76000 .21ooo
.54000 .51000 .20000 .50000 .72000 .88000 .39000
.57000 .51000 .?9000 .61000 .67000 .78000 .42000
.47000 .28000 -.32000 .69000 .48000 .53000 .45000
.59000 .38000 .14000 .33000 .25000 ,42000 .00000

X8

1 .00000
.23000 1.00000
.81000 _34000 1.00000
.86000 .20000 .78000 1.00000
.77000 .30000 .71000 .78000 1.00000
.73000 .35000 .7900 0 .77000 .88000 1 .00000
.55000 .21000 .61000 .55000 .55000 .54000 1.00000
.55000 .69000 .62000 .13000 .53000 .57000 .40000

x15

x15 1.00000

Kaisef-Meyer-Otkin Measure of Sampting Adequacy = .77802

Barttett Test of Sphericity = 656.13037, Significance = .00000

There are 16 < 7.6%) off-diagonaI etements of AIC Matrix > O.O9

Anti - lmage Covariance ttatrix:

xl .41619
x2 -.07663 .39900

X5x4X5x2XI
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Lampiran Z

I

(MSG 455)

x5
X4

X5

x6
x7
x8
X9
x10
x11
x12
x13
x14
x15

-.05002
.00076

- . 014 70
-.o0473

.10651

.03790
-.05951

.01 126

.01847

.00107
-.01935
- . 10845
-.06327

X6

.09401

.037 23
- .04129

.01676
-.00570

.02353
-.05994

.007 77

.0295 6

.0 1 2?6

x11

.09682
-.02188
- . 01894
-.01383

x11

.04071

.00?30
-0271I
.00538
.0537 1

.10129

.0 427 0

.05528

. o7 1?2

.07 67 1

. o2r9z

.00493

.05921

.07796

x7

.48820
-.05359

.00085

.01559

. 01 189
-.03435
- . 10990
-.03737

.05081
- .a3827
- .03702

.14549

. o7 646

.17227

. 0 5 1 99
-.05422
-.09507

.01280

.02209

.05840
-.0'r678

.055 4 6
-.o6072
- .0963e
- .03512

.39908

. s227 6
- .00875
-.o0673
-.01234
-.03?94
- .1 4978

x14

. 1 2021
- .04635
- .08612
-.02199
-.00565

.00101
- .05356

. 0235 ?

- .00375
-.00210

.02198

xt0X9x8

x6
x7
x8
x9
x10
x11
x12
x13
x14
x15

.14451

.02850

.03359

.05325

.05397

.07 1 48

x15

.23510

.01806

.01646
-.01129

.08100
-.41024
-.00214
- .02346

.037 1 9

x12

.08626
- .04399
-.03779

x1?

-.02460

.11861

.o2157
- .o7542
-.02592

.01?5 ?

.01108
-.02548
-.05270

x13

x11
x12
x13
x14

.09251

.03901

x13

.00241

.16516

x11

.03719

x15

. 21 5 86x15

Ant i - lmage Corretation l'latrix:

x1

.7 809?
-.18804
- . 1 1097

.00282
-.06574
- .02393

.34051

.17060
- .1 1602

.05815

. 09198

x2

.75?19

.005 20
- .10351

.0245 6

.27 7 18
-.33070
- . 19631

.13853

.30909
-.39027

.37906
- .18479

.00351

.16612

.03509
-,14271
-.2t,998
- .1 1069

.14172

. 627 65

.3 6132
- .12603
-.47239

.08958

.08421

.37 01 2

-.1?992

.81800

.13579

.51230

. 18415

.02579

.00758

. 49 648

.7 9 099

.25040

.39106

. 0865 0

.04890

.24667

.55814

.10814

.05375

.24031

.55689

x7x5x3 x6

X1

x2
x3
x4
x5
X6
x7
x8
x9
x10
x11

2L7



(MSG 466)

.18617

. 17 119

.51238

.235 5 4

x10

.45 198

.48101

.57106

.18215

x11

.'23095

.03560

.01488

.13644

x12

.79261

.19247

.31 65 7

.18029

. 665 62

.08329

.23726

.08606

x13

Lampiran 8

- .28260
-.01449
- . 1 1904

. 1651 1

x14

.7 205 4

.19697

x12
x13
x14
x15

.00555

.09864

. 413 65

.21110

l

, x8

. 89 827

.09916

. 19418

.21185

.1 237 4

.10581

.18203

.32936

x15

.75967

-13971
.02565
.2306'
.26563

x9

.7 681g

.09 479

. 01151

.03626

. 0 6123

. 12830

.51031

x8
X9
x10
x11
x12
x13
x14
x15

.82390

.2449 t,

.30086

.46059

.34935

.1.01+72

.81686

.23946

.20017

.10936

. ?817 I

.85731

.31557

.01706

x15

Measures of samp(ing adequacy (MSA) are printed on the diagonat

Extraction for Anatysis 1, Principat-Components Anatysis (PC)

E

I

N

v
A

U

E

c

7.504 E *

3

3

3

3

3

l
3

3

3

3

3

3

3

?.061 E *

3

1.209 E r *

3

.494 E * *

.034 € * * * * * * * * *

. OOO EDDDEDDDEDDDEDDDEDOOTDODEDDDEDDDEDDDEDDDEDDDEODDEDDDEDDDEDDDE
1 2 3 4 5 6 7 6 9 10 11 '.1 2 15 14 15

PC Extracted 6 lactofs.

Reproduced Cofretation I'latrix i

3

elS

xzX1 x3 x4 x5
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t

X1

x2
x5
x1
X5
x6
x7
x8
x9
x10
x11
x1?
x13
x14
x15

X1

x?
x3
X4

x5
x6
x7
X8

X9
x10
x11
x12
x13
x14
x15

x1
x2
x3
Xl.
x5
X6
x7
X8

x9
x10
x11
x12
x13
x14
x15

.9 2982*

.24994

.03576

.36136

. o4697

.24345

. 18295

.26997

.56119

.31833

.30397

.3 61 25

.38310

.4997s

.58783

x6

.01345

.00909

.04440

.01611

.01580

.87009*

.t7175

.82429

.13288

.77355

.82011

.83386

.80806

.57545

.38439

x'1 1

-.o2397
- .00966

.01405

. o2184
-.00525
-.06011
-.0149?
-.02541

.03073

.01164

.90354*

.80743

.75501

.52786

.46899

.00991

.98836*

. 1 1606

.38066

.43853

.36091

.3 617 8

.48227

.13321

.32828

.5 59 66

.50948

.5't 314

.26 478

.3938?

x7

.07 ?95

.01 't 78

.00391

.08006

.04559

. 01 175

.90518*

.23596

.17593

.27 1 89

.22492

.38761

.44396

. 4 6428

.01353

x1?

- . 02't ?5

.00052
- .05259
-.03659
- .03840
.0t 614
.00236

-.03571
.018?1

-.06148
-.02743

.86693*

.87 042

.5 627 9

.5 1 687

. 00 4?1

.00394

.93975*

.00153

. 0132 6

. 1 2440

.03394

.02166

. 29091

.05152

.02595

. ?5 259
-32921
.37 7 41

.1 1281

x8

.00003

.00227

.02831

.02837

.0 1 929

.00571

.00596

.90021*

. ?5 135

.82583

.88541

.80571

.7663?

.5 41 67

.53613

x13

.05136

.00066

.00455

.89307*

.31975

. 4 6389

.73006

.32163

.15009

.40595

.32516

.53 65 9

.60703

.71327

.31121

x9

.0'1 119

.00579

.02091

.01009

.05t23

.01 7 12

.01593

.02135

.85420*

.40989

.1 6927
- 2817 9

.36632
-19636
.79369

x'l 4

- .02975
.01522
.03741

-.02327
--00311
- .045/'5
-.o1428

.00833

.013 64

.01453

. o?21 4

-.01279
-.02500

.89795*

.13210

.04303

.00853

.01326

.01975

.88550*

.82580

.36441

.839 29

.03325

.7 2289

.8452'

.75840

.70005

.48311

.27 25 4

x10

.03167

.01172

.03848
-.01595
-.o2289
-.07555

.00E11
-.01583
- .06989

.81817*

.76836

.77 1 48

.7 7 109

.595 47

.63312

x15

.00217
-.01382
--00281

.01879
" -02254

.03561
-.01353

.01387
- . 10369
-.01312
- .03899

.01313
-.00179
-.03210

.88386*

-.01310
- .00314
-.03921

.00297
- .03005
-.02806
- .02396
-.03652
-,01632

. 0 1 891

.01496

.00958

.90107*

.56600

.57179

The toner tef t triangte contains the reproduced
diagonat, communatities; and the uppe|. cight tr

4

Irq*/It

corretation matrix; The
iangte, residuats betHeen
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the observed corretations and the reproduced corretations.

There are 11 (10.02) residuats (above diagona[) that are > 0.05

Varimax Rotation 1, Extraction '1 , Anatysis 1 - Kaiser Normatization.

Varimax converged in 5 iterations.

Anatysis Number 1 Matrix input

Extraction 1 for Anatysis 1, l,taximum Liketihood (ttL)

Initial. Statistics:

Variable Communatity * Factor Eigenvatue Pct of Var Cum Pct
*

x1 .58381 * 1 7.50399 50.0 50.0
x2 .60100 * 2 2.06150 13.7 63.8
X3 .51180 * 3 1.t6769 9.8 73.6
x1 .82773 * 4 1.20910 8.1 81.6
x5 .87979 * 5 .74142 1.9 86-6
x6 .90599 * 6 .48402 3.2 89.8
x7 .76490 * 7 .34408 2 .3 92 - 1

x8 .88139 * 8 .31027 2.1 94.1
x9 .60092 * 9 .25965 1 .7 95.9
x10 .85549 * 10 .20575 1.1 97.2
xl1 .90318 * 11 .15091 1.0 98.3
x12 .91371 * 12 .09327 .6 98.9
x13 .90749 x 13 .076?.B .5 99.4
,t, 14 -83484 * 14 .05766 .1 99.8
x15 .78414 * 15 .03411 .2 100.0

tlL Attempted to extt-act 6 factors.

l,fore than ?5 iterations required, Convergence = ,00100

chi-square statistic: 46.9788, D.F.: 30, Signif icance:

Factor l'latrix:

.0250

x1
x2
X3

x4
X5

X6

x7
X8

X9
x10
x1'!
x1?

FACTOR

.3?250
"tt17?8
.08'l 42
.47 492
.85652
.917 17

.3 1?5 6

.90228

.261L1

.92097

.8731 5

.86965

FACTOR

.16197
- .03549

.00332
- .11248
-.14t89
-.39229
-.10640
- .02806

.21680

.38081

.02838
-.22262

FACTOR 3

- .00287
.38857

- .07587
- . 1 1396
.?3t ?4

-.46174
- . 16668

.15092
-.077?1
- . 07297

.18286

.o5763

FACTOR 4

.319 42

.05507
-.46755

.5 63 63
-.04561
- .00882

.36830
-.03214

.01777
-.02118
-.01285

.04083

FACTOR 5

.25208

.399 I 7

.5 09 64

.11336
-.13587
-.0041'9

.28343
-.07107

.37 530
-.00323
-.00059

.?7784

)

220
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x13
x14
x15

Lampiran I I

Finat Statistics:

Variabte

x1
x2
X5

X4
x5
x6
x7
x8
x9
x'l 0

x11
x12
x13
x14
x15

Varimax

.85913

.63353

.55940

IACTOR 6

.56852
-.10?23

.03490
- .184?6
- .23885

.00246
- .67331

.05520

.s6570
- .00236
-.00018

.03897
-.03508

.02835

.46861

Communatity *
*

.61904 *

.49919 *

.19196 *

.77369 *

.85322 *

.99900 *

.8257 7 '

.84680 *

.59796 *

.99900 *

.99652 *

.88956 *

.92025 *

.98329 I

.72011 *

i genva t ue

6.87 192
.5 6220
.r4614

1.35060
1.25905
1.42545

Pct of var

45.8
3 -7
3.6
9.0
8.4
9.5

.00866

.11?69

. ?5 687

.0410't

.00683

. 1 3293

.01648

.75283

.07825

. 4?29 4

- .04036
.3?115

I

x1
x2
X3

X4
x5
X6
x7
X8
x9
x10
x11
x12
x15
x14
x15

Factor

1

2

3

4

5

6

Cum Pct

45.8
19 .6
53.?
6? .2
70.6
80. 1

Rotation 1, Extraction 1, Anatysis

iterations.

Kaiser Normatization.

Varimax converged in

Rotated Factor l,latrix:

X1

x2
X3

X4

FACIOR 1

.1078?

.3t 124

.0 17 28

.23 647

FACIOR

.75512

. 1 3260

.14024

.26709

FACTOR

.07 021

.25214
-.00102

. 78'.I 10

FAClOR

-.13471
.15246
.68102

- .09941

FACIOR

.099 7 9

.5 273 1

.07801

.13927

6

a

22L



(MsG 466)

x5
X6
x7
X8
X9
x'! 0

x11
x12
x13
x14
x15

Lampiran l2

X1

x2
x3
x4
x5
x6
x7
X8

X9
x10
x't 1

x12
x13
x14
x15

.87658

.92098

.19817

.86939

.46267
,74751
.85539
.77824
.68855
.39851
.33582

FACTOR 6

- .06457
-.01702

.01213
- .08388

.08895
-.20130

. 10966

.10444

.03603

.501+76

. 13260
- - 1 1801

. I u t$9

.09617

.13482

FACTOR

-91116
- .23033

.13086
-.21501
- - ?2537
-.43991

FACTOR

. 1 6?12

.907?4
- .07 637
'.'1 3816
-.12313
- .33222

.08969

.11738

. 23 607

. 233? 4

,7 167 1

.3821 4

.18015

.3 1 427

.37 623

.40384

.7 191 1

.18118

. ?8297

.84509

.09746

.o4376

.19800

.04834

.35509

.42466

.5 4242

.o7761

-07241
.03825
.01414
.05989
- 17367
.00499
.09 1 23
.14613
.251 1 4

.59046

.1 4821

.17548
- .08378

.06526

.11247

.05556
-.01160

.45 1 81

.15418

.225 60

.09659

.00134

Factor Transformation |,latrix:

FACTOR

FACTOR

FACTOR
FACTOR

FACTOR
FACTOR

FACTOR
FACTOR

FACTOR
FACTOR
FACTOR
FACTOR

FACTOR

"28631
" 30830

- . 15196
. 2 4333
.3V528
.775?3

FACTOR

.2t 933
-.11048
-.3?677

.57565

.46813
- .518/,9

FACTOR

- . 0 0 5 78
-.07170
- .19290
-.7?886

.64655
-.09138

FACTOR

.0't818

.10705

.89998

.1 1342

.39 13 6

- .09933

1

a

3

4

6

1

z

3

5

o

222 a
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MSG 466 - ANALISIS MULTIVARIAT

LAMP I RAN

Tatatanda adalah seperti di dalam kuliah.

1. Penguraian spektnum bagi suatu matriks simelrik k x k' A

dibertkan oleh
e e'
-k .*t

eigen A dan

[erpiauai yang

=fdanKov,:,=f,
varians. 

:': :

Lamoiran 13

Maka4.

A=l
!

dimanaA,At2
ee.e72k

berkai tan.

Katakan X memPunYal E(X)

<' X rnempunyai mi n. <'P dan

e e' + I e e' + + |
ll2Z2k

A adaiah ni Iai-ni Iai
k

adalah vektor-vek[or eigen

l

f. k. k.

f (xr, x2

f(x)

normal bl var i at

1
-#

lztrle/2 lE l 
t"

exp

-l-(r/21(x - lr)'E't.

P," t?:l [:d']l
't

l

{

I
22(l-o- |'12

]' 
- 2

4, f, k. k. normal mult lvarial:

ltl

Jlka X - N (tt f,)p_ , maka AX - N (Att
q

t A')

223
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I MSc466 I

x=l i x
- n i]r-J

^z (n-l)p
l- n-p

(b) Lambda i.ii rks A2,n = lll / ti"l = [, 
. #;] 

'

Satu saqpel:

)-(a) T- =n(X-p)'

2' X I

xltx - xl'
I

(c) Selang keyakinan serentak 10O( l-c)% bagi t'P 
'

p, n-P

-X

x
2

P'n-p
(c) 

:': :

7.

(di Selang keyakinan serentak Bonlerroni 100( t-al% bagi

tsi, I = I' P :

x + r l'+-l--r -n-r Lzp )

Dua sampel tak b€rsandar:

(a) T2 =
", ]:,] 

-'

nl+n2-P-

-,1,- fr,]' [[i.
L, f']]

F,

F,

_2

22,1

p.

:li -
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(b) serentak

I MSC 465 I

1OO( 1-tr)% bagiSelang keyakinan

0'(u - u ):'1 '2

(_ _ 'l
t'lX -XI t c
_ Lr _2)

di mana c2 =
nr..r-p-l p,nl+n2-p-I

U. MANOVA satu-hala:

(a):=

:=

a
A=

I
I nr(i,

t=l

g n{

TT
{=l J=1

r:l

TE-. Ti

[:,,-
- 

:,]'

-x) (;e-x)'

-'t (

!, ) [,,

(b) Selang keyaklnan serentak l0O( t-c)% bagl t*, - trr'

x*, - rr, ' tn-o t*t"-]
l = l, 2,

Andalkan : 
memPunYai

lElt-l
KaLakan A = ;g-;-a-I

t__l

p , l<k=

d. k, t. dan H memPunYai d. k. m
H

225
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(2) Unluk .r, = 1,

f1_;-l-l !:1 - F- bagi sebarang P
L-I--j -T-_- 'P, rnr.r-p "'

(3) Untuk P=2'

[r - n"'l f', - 1l
l-----l l--_l - r

L nr,rJ L r* J ,m,,'Z(mr-rr

untuk m z, 2.
H

(4) Untuk t* = 2,

[,_nrzzl[*r*t-ol r
i--l l----l - i

L n',, J L P ) 'o, 2( nr+r -Pl

untuk P : 2.

Pembetulan Bartlett: Katakan n = mE + mH'

Bagi m, besar,

-fIonA-X2_ poH

t('l
dlmana f =^r'i. ln-mr.t1

= ,," - | [o ' '* . t]

10. MANOVA dua-hala:

t MSC466 I

Maka (l) Unfuk p = 1.

f--l-tt - tr bagiseba
[ -T--J 

\ 
- o*" , ', 

bagi sebarang mH

ssP = i (- -rr- _il
rakror , {lr 

on[, - : JU, -J

3/-

226
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sSP."".o", = .1.'"[: - -: ]E - -: ]k-l

e b (_ _'l
SSP.,ndakan = ,f, *!,n tjr.. 

- I, - *. * . 
:J

bcrsatlng

t MSG466 I

[r- -ir -a-.:]

ssP"".rd'"r = ,!, -!, .i, [:r*. - I,, ][:r-.- :r. ]'

1r [9lpotr!*tl-lg.!_P3l

(a) Y =el X, i=1,2, P''ll

etr-
Py.X - kl I , r,l=1,2, p.

I k ,/;;

(b) 
:, =:; :

PY .z = e F , l,k = 1' 2, P-i'k kl i

12. Analists Faktor

(a) 
: 

- 
:'::.:

(b) Kov(X,=::'+*

Kov (X ,F) = [-

227
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t Msc466 I

(c) nz = tz * t2 + * 22 , i = l, 2, Pt tl t2 im

C = h2 * O , i = 1, 2, Ptt t i

{d) Krlterlun varlmax: Pillh lransformasi ortogon T yang
ilenJadlkan

v=l rf ir:l - [li',",f'/^fP 1lt [tIt r r 
[r =r "j "J

sebesar yang mungkln.

13. AnaI tsis Pembezalayan

(a) t=jl=,1,-lrY I-'l
' = :L,- :"]' I-1 L' . r,]

(b) , - i': a 
[:-, - :, ]' r;' :

i = I [; - i l' s-r f,.^- -^l2 t_t -_2 ) -p Lt -2)

(c) Pstua peruntukan:

Unrukkan x kepada [t, 'ika 
vo : m

-ol
Ln, 

,lka Vo < m

22E
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{ MSc466 I

(d) l" = 
, i, L,- a ] L-,- i]'

trI, ..., tr" nilai elgen dan

"r, e. vekton eigen t-tB..

t.X = e.X pernbezalayan ke-r , I = l, 2, sll

: e f- -lf- -'1,(e) B^ = f l* -xllx -xl
-o r=rLl ' JLI - )

o ', r .lr 1,
',1 = f I lx -x llx.,-xl
- r=r t5l Ltl -l JLtt -tJ

t. x = e.x pembezalayan sampel ke-r. i = 1, s.tl

(f) Petua perunlukan:

Untukkan x kepada r. Jlka

; F,-t,,.|'= ; Iir / \12

r=r \,r kU ,i, l-t U-o-.| .|

I t'- r -t'12= f. I ,; L: 
- ,-,J 

JJ=l L -'

bagisenuaitk, rss.

- ooo0ooo -

22s
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