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ARANA}I/ITSTRT'CrIOflS

Sila pastikan bahawa kertas peperiksaan ini nengandungi oUl PULITE
SEUBILIuT rnuka surat yang bercetak sebelum anda memulakan pePer-
iksaan ini.
ilawab LApA15 soalan. Soalan-soalan daripada Bahagian A adalah
gl"tlB. Pilih DnA soalan yang lain daripada Bahagian n.

P]:ease maJre sr1re that Xhis exaninaXion pqPeg. consisX
NIflE printed pages bfore You @in.
Ansver BIaET quesXions - The questi,ons trcn Sect.,ion A are @I{PUL-
ffiF&- Ansrer ltlo o&er qaesXions tton Sect,'ion B-

Bahagian A (wAJIBl /Sestioa A (cPHPUtrSo.Ryl

Suatu ujian Iq dijalankan bagi semua calon (bakal pekerja)
di empat lokasi berlaiuan. Seratus calon mengambil ujian
ini di setiap dari lokasi A dan B dan 50 di setiap dari
lokasi c dan D. Tujuh pulub peratus dari mereka yang men-
ganbil ujian di lokasi A lulus ujian itu. Peratusan dari
Iokasi B, c dan D yang lulus adalah 75Zt 65% dan 72% nasing-
masing. georang calon clipifib secara rawak dari antara
uereka yang nenduduki ujian itu.
(a) Apalrah kebarangkalian calon yang terpilih lulus ujian

itu.
(b) Jika calon terpilih lulus peperiksaan itu, apakah

kebaranglcalian calon itu menganbil ujian di lokasi C.

of WIENW

1.

139

. . .21-



2.

-2

Acws13

A sXan6aT'6 79 XesX vas giwen to c,andidates (plplenXjal en-
pToyecls) aX four ditferenX l.ocaXionsi- one hnndred. candi:daXes
Xak the test at each of Tocatioas A and B and SO at each of
IocaXions C and D. Seventy percenX of Xbose who Xook the
test at locaXion A passed the test. The percentages ot
strrdents frot J.ocations B, C, and D vho passed rere 75*, 66*
and 72* respectively. One candi.daXe is seJ:cted aX randon
tron errcng t&ose vbo Xook t&e test.
(a) JlhaX is tie prohbiTityr tDat the .seI'ec, ,ed candidaXe

pnssed &e tesX?

(b) It the seJ.ect,d strtdelnt passed the test, what is Xhe
probability, ti.aX &e candidate t@k it aX TocaX;.on C?

[s/100 markah/s laoo pnintsl

Pada permulaan setiap tahun, sebuab akhbar pelaburan Bera-
malkan sama ada pasaran saham alcaa neningkat atau tidak

- sepanjang tahun berkenaan. Bukti-bulcti sejarah nenunjukkan
bahawa peluang pasaran saham meningkat pada satu-satu tahun
adalah 75%. Akhbar itu telah meranalkan pasaran saham
meningkat bagi sOt daripada tahun-tahun pasaran itu sebenar-
nya neningkat dan telah meramalkan peningkatan bagi 40%
daripada tahun-tahun di mana pasaran menurun. Cari keba-
rangkalian rarnalan akbbar itu betul bagi tabun badapan.

AX the beginning of each yeerr, zn inwesXment newsletXer
prdicis thet}rer or not the sXock rn,rket ti77 rise over the
coning yeEE. EisXoricaT evi.dence reveaJs rhat t&ere is a 75*
chance Xhat the stock market wi77 ri,se in any giwen yeEr.
Tbe nevsletter has predicted a rise tor 8O* of Xhe yeE rs
rhen &e ln.rket a&uaLLy rcse, and has pil.redigted a rise for
1O* of the years whem. &e lnrket teIT - Fiard tJe probabiTiXy
Xhat tDe neysletter preiliction tor the nexX year wi77 be
conect.

Is/1oo narlrab/s /L00 poiats]

Seorang pegawai suruhanjaya Sekuriti menganggarkan bahawa
8ot daripada semua ahli bank perdagangan telah meraih untung
dari penggunaan maklumat dalaman (insider information).
Jika 20 ahli bank perdagangan dipilih secara rawak dari
daftar suruhanjaya itu, cari kebarangkalian bahawa:

(a) tidalc lebih daripada 15 telah meraih untung dari naklu
mat dalaman
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(b) sekurang-kurangnya 11 telah meraib untung dari makl.umat
dalanan.

An official trot Xhe securiXies connission esXimaXes tbat
80* of aIL nerc,},anX bankers have protited fron Xbe use ot
j.nsider intomXion. If 20 rerehanX bankers are sejegt.ed at
randon from tJ,e colnissioa's rqistJy,, filnd the probabiTiXy
ftaX:
(a)

(b)

at rcst 75 hawe profiXd fron insider iafomtion.

at Teast tl have ptrcfiXed fron insider infonation.

,l .

t5 l100 narkahl S/L00 pninXsl

Suatu jenana lampu banjir (flood 1*p) menpunyai hayat yang
bertaburan normal dengan min 3500 jan dan sisihan piawai 2oo
jan.

(a) Apakah peratusan lampu-lampu ini yang akan bertahan
lebib daripada 3750 jan?

(b) Apakah panjang hayat lanpu yang pengilang.hanus iktan-
kan Eupaya banya 3? daripada lanpu-lampu ini akan
terbakar sebelun hayat yang diikl.ankan?

(c) Cari kebaranglcalian babawa dua lanpu yang dipilih
secara rawak, kedua-duanya akan bertahan lebih daripada
3750 jan.

(al) Cari lcebarangkalian
yang dipilih secara
bibi 37so jan.

A celr'tain brand of tld, Ianps has a LerLgffi ot life &aX is
nom77y dist:.i-buXed vith a llean of 35OO bours and a stand-
at.d deviati.on of 2OO hours-

(a) Jlhat prognft,ion of fiese Tarps vi77 Tast for more rhan
3750 bours?

(b) tlbaX J:ength ot J-Jrfe shouJ:d the nanufacturer adwerXise
tor &ese lanlrs in ord* &at onty 3* of tre Janps wiTI
bun out lc.tore tre advefr,ised Tengtb of Tite?

(c) Find tbe probabi.J.iXy Xbat averaqe Tife time of Xwo
randonTy selecf,.,ed tTood I'anps vi77 Dnth IasX tor nore
&an 3750 bours?

bahawa purata hayat bagi dua lanpu
rawak dari populasi ini akan mele-
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(d) Filrd tJne prcbbiTity tlhat lean life tire ot tto random
Iy selecXed I.anps tron Xhis grcpruTation viTI be l,ore
&.an' 3750 hours?

[ 1ol 100 markah/Lo / 1-oo poilts]

seorang peneriksa kawalan mutu menyimpan suatu rekod tali
bagi bilangan lceluaran yang boleh diterina dan tidak boleh
diterimar yang dihasilkan oleh dua baris pengeluaran. Rekod
yang lengkap dipaparkan di bawah:

(a) Bolebkah pemeriksa itu membuat lcesimpulan bahawa pres-
tasi baris pengeluaran 1 lebih baik dari baris pengelu-
aran 2? Gunakan c = '0.1.

(b) Andaikan pemeriksa itu meneriksa baris pengeluaran 3
dan 4 juga. Bilangan unit boleh diterina dan tidak
boleh diterima bagi tempob yang sama seperti di atas,
adalah 135 dan 32 nasing-masiug untuk baris pengeluaran
3, dan 99 dan 36 untuk baris pengeluaran 4. Adakah
sebarang perbezaan prestasi antara enpat baris pengelu-
aran ini? Gunakan c = 0.5.

A quaJ-iXy coni.roJ- inspector .keelrs a taJ-7y ^sheet of &e
namber of aeceptabJe and uraccePtable products Xbat
cores otf fro differenX product,ion Tines - The conpTeXed
sheet is sban blx.

Barig lnngeluaran 1
Boleh diteri-ma 'Ll.?
Tida.|r boleh diterin"a 23

Baris lnngeluaran 2
Boleh diteri-oa
Tidak boleh diteri-oa

Produstion line 2
Accegtalrl.e
Unacceptable

101
39

101
39

ai's
: O.1--

Produstion l.iae 1
Accegtalrle
unacceptable

117
23

(a) C.an tle inslrector
doing a DclXt,er job than profttct,,ion lizre 2? Use a
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(b) SuplrosirLg fhe inspecXolr is a]'so i.zcpecXing ptodacXion
Iines 3 and 1. Number of acceptabJ.e and unaccePtabJ,e
uni6s tor the sane Xire Eerird as above. erre 735 and 32
respectively for producXi.on ]',ine 3, and 99 and 36 for
producXion l'ine 1. Are Xhere any differez.ces in Xbe
pertorn€ilrces of Xhe foar producXion Tines? Use a. :
o -o5.

[ 10/ 100 narkah/lo / 7oo points]

(a) Pengurus besar sebuab rangkaian kedai perabot percaya
. bahawa pengalamanlah falctor paling penting dalam Benen-

tukan kejayaan seseorang jurujual. Untuk nengkaji
kepercayaan ini, beliau mencatatkan jualan bulanan 1o
jurujual yanq <lipilih secara rawak. Datanya seperti
berikut:

Jurujual Tahun pengalanan
(x)

Jualan (S1000)
(Y)

0
2

10
3
8
5

L2
7

20
15

1
2
3
4
5
6
7
I
9

10

7
9

20
15
18
L4
20
L7
30
25

= 3489 fiyi = 1811Eri =

(i)

( ii)

Eyi = 175 Extz = 1g2g xYit

Adakah data ini bulcti yang culcup pada aras
keertian LoZ, untuk menbuat kesimpulan bahawa
jurujual lebih berpengalanan mempunyai jualan
yang lebih tinggi?
Ramalkan dengan lceyalcinan 95%, jualan bulanan
seorang jurujual yang mempunyai 10 tahun penga-
lanan

713
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fhe qeneral l,azlagrer of a chain of ttarniture stores
be1ieves trat experience is &e rcst i'mpnrXant tactor
in detenioing the Tevel of success of a salesperson.
To exanine ttis beJ.iet she records TasX montb's sa-I'es
and Xhe years of experience of 70 tandonTy selecXed
saJ..esper.pl.e. The daXa Ere irs folTus:

Sa-Iesprerson Years of expc.raeacct
(x)

Sa.l'es (in S1-ooo)
(Y)

7
9

20
1-5
1_8

1-4
20
a7
30
25

o
2

70
3
I
5

7t2
7

20
75

L
2
3
1
5
6
7
I
9

1_O

rxi

(i)

=82 tyi = 175 Ext2 = lQ2g SYtr = 3499 kiYi : 1811

(i.i)

Ib these data. provide sutfici.ent evidence at the
L0Z siginificance l.evel Xo conclude Xbat ^sa-Les-
prcpJe vith rcre exprerier.e have higbet saI.es?

tu.rdict vit-h 95* contiderrrce &e rcnthJy saJ-es of
a sal'esperson viti ao yeats xpnrience-

[ 1ol1oo markah/Lo / 1-oo pointsl

(b) Seorang pakar ekonomi ingin membangunkan sebuah model
regresi berganda untulc membolebkan beliau meramal
perbelanjaan keluarga. setahun untuk pakaian. Selepas
menikirkanaya, beliau membangunkan model regresi ber-
ganda

Y=Bo*B 1x L+ ft 2x'2+ It3 x 
3 

+ €

dengan
y = pelbelanjaan pakaian keluarga setahun (S1roo0)
x1 = pendapatan isi runah setahun (S1r0o0)
x] = bilangan abli keluarga
xl = bilangan analc di bawah 10 tahun
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Output komputer
jukkan di bawah:

PREDICTOR
CONSTANT

x1
x2
x3

ERROR
TOTAIJ

7

berdasarkan

COEFF
L.7 4
0.091
o. g3
o.26

46
49

@wF
7-71
o -o91-
o -93
o.26

R-gorrrRB

Acw513

sampel 50 keluarg:a ditun-

STDTV
0.63
o. 025
o.92
o.1g

T-RATTO

I = 2.06 R-S9UARE = 59.5%

A}IAIJYSIS OF VARIAIICE

SOURCE DF SS
REGRESSION 3

(i)
( ii1

( iiil
( ivl

Ujilcan utiliti model dengran o = .01.
Ujikan s'rna ada x, dan y berkaitan secara linearpositif. Gunakan-c = .05.

Tafsirkan pekali penentuan.

terangkan bagaimana anda boleh menentukan s€unaada masalah autokorelasi daran sisa dan murti-kekolinearan wujud daram masalab regresi bergan-
da.

288
195
483

S2DBY
o -53
o -o25
o.29
o -78

:59-6*

lts
96. O

4.24

T-RATIO

An econolrist ranted to deve/.op a ntlflpls rryressionnrrdel Xo anabJ,.e_h+ to predict tDe ann1727 -fanily ex_penditure on erothes - Atxer sorcr considerati6n hedeveJoprcd &e lrflXi,pJ.e rqression rcdrel
y:B o+B rx r+8, x, +9, x 3 + e

where
y : annttaL fanily cJ.ot}res ex;nnditlrre ( in SJ._OO|)xl :annua_l househo-ld incore (in $tooO)x2 =nutrber of family renDers
x3 :nutrDer of chiJ.dren nnflsr. I-O years of age

T_he - conputer. otatput based on a randon sampre of sotaniJ.ies is shor n bln.
PRBDTCFOR
@ES1TAET

x7
x2
x3

S : 2-O6
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soURCB
REGRESSIOtr
.ERNOR
TATAL

Bahagian B/Sedion B

Jawab DUL soalan sabaja.

OF VARIAfrCB

ss
288
L95
183

trs
96 -O
4.21

(i) TesX the modeT's uXiliXy vith a : 'o1-'

(ii) Tesx xo deXerr-ine it x, -! 
y iT e pnsiXively

IiaearlY relaX&' Ase a = 'o5

(iii) InXe4r:et tle cefficielrrX ot deXerfi-l.aXi.on'

(iv) rpj,'ain bx yoa would go about deXelrzrining
wbether t}|. prbntq of au.{ocoreIaXion in resid-
uals ia t"iiico7.Ti near1Xy exist in a mu1Xip;e
rqtessi.on Ptoblem'

[1sl10o narkah/-1.5 /1-oo pniaXsl

7. (a) Pelrerja-pekerja cli sebuah loji'Iang besar dijangka
nenyiJpka-n su"iu tugas tertentu dalanr masa 60 saat atau
Icurang. Pengurus pengeluaran. Percaya bahawa 

- 
pelrerja

biasa a"pJilr"nuui jingraan iti. . untuk nengkaji isu
ini fefiiu-nenerUati -A orang pekerja nenjalankan tugas
inidan'menyukatnasayangdi'lril..}lasa-masanyayang
dianggap beitaburan nornal, tertunjuk 

'li 
bawah:

Anfrer TIJO qtrcstions onlY'

58, 53, '63, 62, 57 , 55r 53 ' 55

Adakab data ini nemberi bulcti yang culcup pada
ii"" keertian S% untuk menyokong lcepercayaan
pengurus itu?

(i)

116
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(ii) Setiap kali seorang pekerja nenganbil masa lebih
dari eo saat untulc nenjalankan tugas itu, bahan
yang tiba didapati eacat- Telab didakwa bahawa
peritusan cacatan dalam bahan yang tiba kurang
aari o.1%. Jika suatu sampel 1o'ooo unit bahan
yang tiba <lipifih dan 8 didapati cacat, uji
datcwaan itu pada aras keertian c = .01. Apakah
nilai-P Yang tercaPai?

Jlorkers in a large pTanX are expected xo compJ-exe a
part,ic'|tlar Xask In 60 seconds ot less - rtLP production
ianager lElieves thaX fte average volker is satistyinq
that expectation. To exanine Xhe issue she waXches
eiqbX iorkers perform Xhe Xask and Deasures Xheir
tiles. The Xines, vhicb are assured to be normaTly
distribuXed are shcr n belx.

6)
5g, 53, 63, 62, 57, 55, 53, 55

Do these daXa provide sutficierrX ewidence at fte
52 sigaif'icance J.evel to suppnrt Xhe managet's
blief?

(ii) EverT xire a vorker xakes Tonger t&an 6o seconds
Xo perto the Xask the inconing naterial is
tound to be detecXive. It vas cIaimed that the
percem.tage defecXs in ineoning natetial is J'ess-fran o-7*. If a sampJte of 7-orgQQ nnifs of incom-
inq nateriaJ,s were seJ.ect,,ed and I vas f6nnfl f6
b defective, test ffrs sfait aX a : -0L siginifi-
cance 7evel. nbaX vas &e acih'ieved Srva-I.ue?

t Lol 100 markah/.Lo / L00 poiatsl

(b) Penilai insurans lrereta nemeriksa kereta-kereta yang
terlibat dalarn kemalangan untulc menilai kos penbaikan.
Seorang eksekutif insurans prihatin tentang beza
antara penilaian yang dibuat oleb beberapa orang peni-
lai. Dalam suatu ujilcajir 10 lcereta yang baru sahaja
terlibat dalan kenalangan ditunjukkan kepada dua orang
penilai. Setiap orang nenilai anggaran kos pembaikan-
anaaifan kos bertaburan normal. Kesudahannya ditunjulc-
kan ali bawah. Bolebkah kanu sinpulkan pada aras keer-
tian sZ babawa penilai-penilai itu berbeza dari segi
penilaian nereka.

147
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Anggaran kos Penlraikan
Penilai 1 Penilai 2

1
2
3
4
5
6
7
I
9

10

1550
360
640

1010
890
750
4rl 0

12 10
520
690

1400
380
600
920
930
65.0
410

1080
480
770

AuXorcbijte ins']ttrance app/Eaisers ezatiJLe cztts &aX have
been invoTved in accidents to assess xhe cosx of re-
rr-i-t" -- i insurance execrlttive is eoncerned abouX Xhe
differeltces in appraisal bexseen appraisers - In an
.tptio11t, 70 ca$ &aX have reeenX1y been inwolved in'
ucZid.rrts 

-vere shorn to tso appraisers - Bach assessed
tDe est inaxed relnir costs. assu.ee fj.at xhe c;osxs are
io ^lly d1sXri;i1gXed - These resulXs er36.e shovn beTow -
i"o yoo conc]:ude aX tbe 5* siqr|iticance ]Level &at the
appur.aisers diffet in &eir assesslents '

BsXilrrted rePnir cosX
ApSniser 7 APPraiser 2Car

7
2
3
1
5
6
7
I
9

IO

765(,
360
640

701-O
89(,
750
410

12aO
520
690

[ 10l 10o

7100
3ao
60(,
920
930
65(,
47-O

70ao
480
770

nartrah/ I' O / 1-OO Poiatsl
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(a) Banyak bahagian lcereta <liuji dengan tangan untuk
nemlstikan -bahagian tidalc rosak terlalu awaI. Dalam
suatu ujikaji untuf nenentulcan aloi yang nenghasilkan
engsel pintu yang lebih baik, 4o engsel. dari . 

setiap
ienis aioi diuji sebingga rosak. Pembuat kereta men-
ianggap babawa sebarang engsel yang tidak-boleh berta-
ian-i luta penbukaan dan penutupan sebagai suatu keca-
catan. aillngan pembukaan dan penutupan dicerapi dan
dicatatkan (hanpir kepada 0.1 juta terdekat) dalam
jadual yang berikut. Seorang pakar statistik te1ah
menentuian bilangan pembulraan dan penutupan tertabur
secara normal.

11

Bitangan pafi*aan dan penrtt+an (iutail)

Atoi 1 Atoi 2

1.5
1.8
1-6
1-3

1-2
1.1
1.3
1.1

0.9
t.l

1.5
1-6
1.2
0.9
1.3
1.5
0-8
1.6
1.4
1-3

0.9
t-3
1.2
1.5
1.4
1.1
0-8
1-6
1.7
1.9

1-3

1.5

1.E

1.6
1-4
1.5
1.1

1.3
0-9
1.3'

1-4
1-5

o.7
1-2
0-8
1.1

1.3
1-4
0-6
1-5

0-9
't.3
1.2
0.8
o-7
1-4
1-t
1-2
0.9
0-8

1.3 0.8
0.9 1.4
1.1 0.9
1 -2 1.1

1.1 ',t-a

0.E 0-8
1-5 0.9
1.3 1-6
1.8 1-4
1.6 1.3

1.3?76

0.2810

t -1450
0.2930

(i) Adakab keubahan bilangan penlrulcaan dan penutupan
untulc kedua-dua aloi sana?

(ii) cari selang keyakinan 994 untult beza antara min
bilangan penbukaan dan penutupan bagi pintu yang
diperbuat dari aloi 1 dan pintu yang diperbuat
dari aloi 2.

(iii) Bolehkab kita sinpulkan pada aras keyakinan L%

bahawa engsel yang diperbuat dari aloi 1 berta-
han lebib lama dari engsel yang didperbuat dari
aloi z? Apakah nilai-p yang tercapai?

119
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llanyf parXs of cars are nechanicaTTy tesXed to be cer-
tain tbaX Xhey do not faiT glur:er,aturely. ID. an experi-
rent to detelrzri-ne wbicb one of Xzo tyges of retal aJ-Loy
produce su;rerior door hinges, 10 of eacb Xype rere
tested untiT &ey taiTed. Car' -arrufacXurers consider
any hinge that des not sttrrive 7 tiTTion oprenings and
cJ,.osings Xo be a failrlu.:e - The nnsberr of openings and
cTosi"ngs vas obsezrrld ar'd recorded in the foTToving
Xable (to Xhe aearest .7 rtIJ'ion) . A sXaXisXician has
deternined that Xhe anpber of door openings and clos-
ings is nom77y distributed.

Eumier of openings and CTosi-ngs (in zrf-J.Tions)
A77oy 7 AlToy 2

1.5 1-.5
1_.8 7-6
7.6 7.2
a-3 0 -9
7-2 7.3
4.1 4.5
7-3 0-8
7-a 1-6
O;9 1-.1
7.7 1-.3

o.9 7.3
L.3 7-5
7-2 7-8
L.5 7.6
7.1 7-1
a-7 1-5
o.8 7.7
7-6 7-3
1_.7 0-9
L-9 7.3

7-1 0.9
L-3 7.3
o.7 7.2
7-2 0.8
o.8 0-7
7.7 L-1
7-3 7.7
7.1 L.2
o.6 0-9
7-5 0 -8

1_.3 0.8
o.9 7-4
7.1_ O-9
7.2 7.7
1_-1_ 1_-4
o.a o.8
7-5 0-9
7.3 A-6
7-8 1_-1
1-6 7-3

x
"s

7-3275
o -287_0

a-1150
o -2930

(i) Is &e variability, in f.i.e numter of oper:ings
alid cJ.osinqs tor bth al\oys fie same?

(ii) Fiad &e 99* confidence inXwal for the ditfer-
ence in 1s^an^< of nzmDer of oprenings and cTosinqs
tor doo.rs zn.de with a77oy L znd doo,rs made vith
aJ-Ioy 2 -

(iii) can ve conclrade aX Xhe I'* siqniticzrrce Tevel
that hinges nade wi& alloy a Tast Tonqer than
hinges nade viXb a77oy 2? Jlhat is Xhe achieved
p-walue?

[ 10/100 markab/1o / 1-oo poil:tsl

150

...L31-
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(b) Sine Darby mengoperasi sebuab loji di pasir Gudang dan
sebuab lagi di Klang. 9elana ini pekerja-pekerja ali
setiap loji terbahagi sama rata antara tiga isu (gaji,
syarat kerja, dan faedah-faedah) dari segi apa yang
dirasakan sebagai isu terpenting dal.am perunding:an
lcontrak/pekerjaan yang akan datang. Baru-baru ini
Presiden Kesatuan Pekerja telah mengeluarkan suatu
pekeliling kepada para pekerja, dalan usaha untuk
menyakinlcan mereka bahawa faedah-faedah sepatutnya
menjadi isu terpenting. Suatu tinjauan selepas itu
nenunjuklcan pecahan pelcerja nengikut loji tempat kerja
dan isu yang dirasakan patut disokong sebagai isu
terpenting.

caji Syarat kerja Faedah-faedah Junlah

Pagi-r Gudang
Klang

60
70

62
58

7A
74

200
200

JumIah 130 118 L52

(i) Adakah sebarang.alasan untuk mempercayai bahawa
sokongan pekerja (di kedua-dua loji) kepada isu-
iEu itu telab berubah sejak pelceliling itu
diedarkan?

(ii) Adakah sebarang alasan untuk mempercayai baLawa
sokongan berkadaran oleh pekerja-pekerja di
Pasir cudang kepada isu-isu itu telah berubah
sejak pekeliting itu diedarkan?

(iii) Adakab data ini menunjukkan bahawa wujud perbe-
zaan antara dua loji ini dari segi isu yang
seharusnya nenjadi isu terpenting?

Gunakan c = .05 untulr seuua di atas

f;j,rre-Darby operates a pJranX in Pasi-r @zdang and arrother
in Klang. Bnployees aX each pl4nt hawe been evenly
diwided E rclcig three issues (rlages, vorki-ng condiXi'ons,
and DenefiXs) in Xer:os of whicih one &ey fel sholaJ.d be
t-he ptinary, issue in t6e 7apco11ing contract,/enp;.oyenenX
negotiatioiz.s. Jfiorkers association plrlsi.dent has recent-
7y circttlatd pa4rbIet-s arcaLg the elployees, atXenpti-ng
to convince &et t&at benefiXs sholnJ.d be tJ.e primary,
i.ssue. A su.bseqrrent srrrnrey revealed Xbe fo7l-owing
breakdorn of er,pToyecls aceording to the pJant at which
they vorked and the issue that they feIX should be
atppnfted a,s tbe prirery oDe-

l.51

..L41-
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wagea lforkiog conditions Benefits Total

Pasir cudang
KJ'ang

62
58

6()
70

'18

74
2o(J
2o'0

Total 118 L52 400

(i) Is there a reers,on Xo beJ-ieve Xhat the proprcr-
Xional su,pEorX by Xhe er,pJoyees (considering
tJrose at rctl PJ.ants) for &e issues has ebanqed
since t}re patpthJ.et vas circtzlaXd?

9. (a)

(ii) Is &ere reetson xo 
'€.Tieve 

&at &e proPrcftio??r
suPptt by &e empToyes in- pasit_ @tdang for fre
thJ:eF- issues ha.s chang& since t}ie SnmphTet vas
ei-rcuj.ated?

(iii) Ib tJne daXa indicaXe tJaaX fjlere are differences
betteen the fro pTanXs tegardinq which issue
shouJ'd b tre PrinrT one?

Ase Q, : -OS in all the abve-

[ 1ol 1oo narkab/lo / L00 Poirrtsl

Sebuah syarilcat multinasional beribu pejabat di Jepun
menpunyai pelbagai operasi di tiga buab negara, iaitu
Ualiysia, Indonesia dan Thailand. Dalam usaha memPer-
fenaFkan operasi antarabangsanya' ia melibat keberun-
tungin di ketiga-tiga buab negara io*. Tahun lepas,
peritusan putangan diri operasi-operasi ini clijadualkan
di bawah:

Peratusan Pulaugan
Malaysia Indonesia Tbailand

15
23
16
29

L7
2L
19
25
2a
19

2S
27
24
31
23

x
s

20.75
6.55

21. 50
{.18

26.00
3,16

152

...Lsl-
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Sebabagian output SPSS (one-way ANOVA) adal.atr
berikut:

seperti

Source

Between grouPs 2
within grouPs _? _
Total 14

(i)

Analysis of"Variance

DF Sum of
square

!{ean
square

F
ratio

?78.15 _? _.,2
334. {0

Anggarkan dengan lceyakinan 99% beza antara
nin-peratusan pulangan operasi di Malaysia dan
tndonesia; Malaysia dan.Thailandi Tbailand dan
Indonesi.a. Apakah kesimpulan yang boleh anda
buat?

(ii) Lengkapkan jadual ANovA di atas dengan nengisi
tenpat-tempat lcosong bertanda rrzrr.

(iii) Adakah sebarang perbezaan dalam peratusan
pulangan bagi operasi di lcetiga-tiga negara?

. Gunakanc=.o5.

A Japan-based nulXinatioa.at conpany has various ?P-
eraXions in t&rree differqX countr,ies nareIy l[aJ-aysia'
Indonesia and ThaiJ.aard - In trying xo sxreamJ,ine its
inxejrxlaiional operations ix ]:oa,ks, at .&e Erotixabilitv
in these three- sclnnfy'ies- Last Yeerr, tDa petcentaqe
rexuns trom these operations zrr,e ers xabtal.ated belw.

Percentage retuns
llalaysia Indonesia Thai-Jand

75
23
76
29

a7
21-
a9
25
28
1_9

25
27
24
3a
23

7
s

20 -75
6.5s

2a.50
4.I8

26.OO
3 -16

153

...L61-
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of tJae SPSS (one*ay ANOI/A) comlrrnd isA E artiaA outpraX
a.s tollus:

Source

Betseen groups
within groups
TotaI

(i)

Fr)

Analysis of Variance

Sum of
Squares

78.15
?

334.40

DF llean
Square

_?_
2

F
Itatio

_?_2

_?_
14

. blanlrs nrkd with &e '?'-
(iii) Is tbere difference in prereentage reXrxrns ot

oEeraXiclns in tJe var'ious c;oultr.ies? Ase s-- Q -Q$

[ 10l 10o markah/-1.o / L00 Ero.inXsl

(b) Pengurus pasaran sebuah rangkaian PLzza sedang dalam
Proses meneliti beberapa ciri demografi pelanggan-
pelanggannya. Kbususnya, beliau ingin nengkaji keper-
cayaan bahawa umur Para pelanggan Pizza Hutr McDonald
dau Keatucky Fried chiclcen berbeza. sebagai suatu
ujikaji, umur lapan pelanggau, setiap rangkaian ini
aicatitfan dan disenaraikan di barab. Adakah data ini
mengadakan bukti yaDg cukuP pada aras keertian Lo%
untuk menyimpulkan bahawa terdapat perbezaan u4ur 6li
kalangan pelinggan tiga rangkaian ini? Dari analisis
sebelun ini umur didapati tidak bertaburan nornal-

EsXinaXe viXh 99?^ conti.dence the diffetence
}rrXveen mearl trercentage retuns of opnrations i-n
EaJ.aysj.a and Indonesiar' llaIaysia and ThaiJand;
rbaiJand and Indonesia. nD.aX conclu.sions can you
drav from these pninise rcnparisons?

ConpTete &e abve AfrNA XabJ.e by fiTTiaq in tJae

Pizza IIut McDonald Kentucky Fried Chicken

23
19
25
L7
36
25
2A
31

26
20
18
35
33
25
19
L7

25
2A
36
23
39
27
38
31

154

...L7 l-



a,be 'tarkexing 
E nger of a pizza chzin i" ro fte proc-

LZs ot exanini-ng iole of t,1[ie detograpbi.c cba;actetis-
tics of her clts{orers. In Eartiaflar, sbe wou;.d li*e xo
investigate. xhe beTiet ?jrat xhe ages ot t&e cusxoners
of Pizz'a flut, Irelbnatd, and Kenfircky Frid Cbicf:en are
difterr-grrX. As an e.x:yerirent, &e ages of eigbt cttston-
ers of each of Xb6se Xhree chains are tecotded and
TisX€d buq- Ib these daxa ptrcvid.e e[Louqb evidence at
the 7Ot siginificance J:evel Xo concJ.ade thaX Xbere are
ditferencels in ages erlrong Xhe crtsXorers of Xhe three
chains? Fron prelrj:olas az,.alyses ye knor- that Xbe ages
are not nomITY distr.i}ntXed-

L7

AGWs13

Pizza Eat EcDonald KenXuckyr Fried, c}iicken

23
79
25
77
36
25

26
20
78
35
33
25
79
77

2a
3a

25
28
36
23
39
27
38
37-

t 10/ 1oo narkah/lo / L00 lniatsl

155

...Lel-
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APPENDIX 1.

Y xi'-n?
a_u""-1.il

FORMULAE

st-,-4=

1''

^sl s2

frt n2

+r-q=%rfi'-"

pr(LiJ!_fzt-p2)

(2,-l)sf+(nr-Lfr
nt*nz'Z

"fr-fr- pll-fi11* 11

f,t n2

p1

tir-or=
n2

l-=- -- - | LxJrtw
"o-\ 

-,A

Po=y--1i,;

,=Jt-
sjry

="o
st

fi'sE
"" 

={ ;i,

)
SSE ^try

-=C 

--n-L s,

tur=t

!*tnty' 
"
tr::@

\ ti (n-l)s, fxtnry' 
"

r *@r-i)2n (n-l)s,

156
10/-
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z,(n. + 1)U=nrflr+Y-R, tU=

n.n
E(A=-' '

2

AGW5 I 3

APPENDIX IA

K= 12

N(N+1)

R?:-3(N+1)
ni

I57

n{z(nr+nr+L)

...20/-



Table 1

C UMULATIVE

-20-

BINOMIAL PROBABILITIES

AGW5 I3

APPENDIX 2/LA}IPIRAI'I 2

p = probabitity of
of oblaining r or

success in a single trial; n = number of trials.
more successes in n independent Fials. i. e.

1-p )n-*

The table gives the probabiJ.itY

A(:)'.,
When tlrere is no entry for a particular pair of values of r and p, this indicates that the appro-
priate probability is llss than 0.000 05. Similarly, exceptfor the case r = 0, w_hen the entry is
Lxact, a t btrt"t"avalue of 1.0000 represents a probability greater than 0.999 95.

0. 01 0. 02 0. 03 0.04 0.05 0.06 0. 0? 0.08 0.09

n=2

n=5

n=10

n=20

n=50

1.0000
.L82L
. 0169
. 0010

1.0000
. 3324
. 0599
. 00?1
.0006

1.0000
.6358
.2642
. 0?84
.01?8

. 0032

. 0005
, 0001

1.0000
.2262
.0226
.0012

1.0000
.4013
.0861
. 0115
. 0010

.0001

1. 0000
.6415
.2642
. 0?55
.0159

.0026

.0003

1.0000
.9231
.7206
.4595
.2396

.1036

. 03?8

.0118

.0032

.0008

. 0002

1.0000
.2661
.0319
..0020
.0001

1.0000
.4614
. 11?6
. 0188
.0020

.0002

1.0000
. ?099
. 3395
. 1150
.0290

.0056

.0009

. 0001

1. 0000
.9547
. 8100
.5838
.3521

.L794

.0?76

.0289

.0094

.0027

. 000?

.0002

1.0000
.3043
.0425
.0031
.0001

1. u000
.5160
. 151?
. 0283
.0036

.0003

1.0000
. ?658
.4131
.1610
. 04?1

. 0107

.0019

. 0003

1. 0000
.9734
.8?35
. 6892
.46?3

.2170

. 1350

.0583

.0220

.00?3

. oo22

. 0006

.0001

t.0000
. 3409
. 0544
.0045
. 0002

1. 0000
.5656
. 18?9
.0401
. 0058

.0006

1.0000
.8113
.4831
.2L21
.0?06

.0183

. 0038
. 0006
.0001

1.0000
. 9845
. 9173
.7740
.5141

.3710

.2081

.1019

.0438

. 016?

.0056

.0017

. 0005

. 0001

r=0
1

2

r=0
1

2

3
4

r=0
1

2
3
4

e

o

1. O00o 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

.0199 .0396 .0591 .0?84 .09?5 . 1164 .1351 ' 1536 ' 1?19

.0001 .0004 .0009 .0016 .0025 .0036 .0049 .0064 .0081

r=0
1

2
3
A':
5

6
7

8

r=0
1

2
3
4

D

6
7
8
I

1.0000 1.0000
.0490 .0961
.0010 .0038

. 0001

1.0000 1.0000
.0956 .1829
.0043 .0162
.0001 .0009

1.0000 1.0000
.1413 .1846
.0085 .0148
.0003 .0006

1.0000 1.0000
.2626 .3352
.0345 .0582
.0028 .0062
.0001 .0004

1.0000 1.0000
.4562 .5580
.1198 .189?
.0210 .0439
.0021 .00?4

.0003 .0010
.0001

1.0000 1.0000
. ?819 .8?01
.4447 .5995
. 1892 .3233
.0628 .1391

.0168 .0490

.003? .0144

.000? .0036

.0001 .0008
.0001

1. 0000
. 3?60
.06?4
.0063
.0003

1.0000
. 6106
.2254
.0540
.0088

.0010

. 0001

1. 0000
.8484
.5484
.2666
.0993

.0290

. 0068

. 0013

.0002

1. 0000
.9910
.9468
.8395
.669?

.4723

.2928

. 1596

.0?68

.0328

.0125

.0043

.0013

.0004

.0001

1. 0000
. 3950
.0894
.0138
.0016

.0001

10
11
t2
13
14 15E

...2L/-
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p= 0.0r 0.02 0.03 0.04 0.05 0.06 0.0? 0.09 0.09

n=100 r=0
t

z

4

o
a

a

o

10
11

1'
1e

L4

1F

lo
1n
ta

IY

20
2L
22

1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 -1.0000 "1..0000
.6340 .86?4 .9s24 .9831 .9941 .99?9 .9993 .9998 .9999
.2642 .596? . 8054 .9128 .9629 .9848 .9940 .99?? .9991
.0?94 . 3233 . 5802 . ?6?9 . 881? .9434 .9742 . 988? .99s2
.0184 . 1410 .3528 .5?05 .7422 .85?0 .9256 .9633 .982?

.0034 .0508 . 1821 .3?11 . 5640 .7232 . 8368 . 909? .9526

.0005 .0155 .0808 . 2116 .3840 . 5593 . ?086 . 8201 . 8955

.0001 .0041 .0312 . 1064 .2340 .3936 . 555? . 6968 . 8060
.0009 .0106 .0475 . 1280 .2511 . 4012 . 5529 .68?2
.0002 .0032 .0190 .0631 . 1463 . 2660 .4074 . 5506

. . 0009 .0068 ,0282 . 0??5 . 1620 . 2?80 .4L25
.0002 .0022 .0115 .03?6 ' .0908 . 1?5? .2882

.000? .0043 .0168 .0469 . 1028 . 18?6

.0002 .0015 .0069 .0224 .0559 . 1138
.0005 .0026 .0099 .0282 ..0645oool'llli.llii.liii.liii

.0002 .0009 .0034

.0001 .0003 .0014

.0001 .0005
.0002
.0001

p= 0. 10 0.15 0.20 0.25 0.30 0.35 0. 40 0.45 0. 50

t=2 r=0 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
1 . 1900 .2716 .3600 .43?5 . 5100 .5??5 .6400 .69?5 . ?500
2 .0100 .0225 .0400 .0625 .0900 . 1225 . 1600 .2025 .2500

n=5 r=0 1.0000 1.0000 1.0000 1.0OOO 1'OOOO 1.0000 1.OOOO 1.0OOO 1.0OOO

1 .4095 . 5563 .6723 .7621 .8319 .88,$ .9222 .949? .9688
2 .0815 . 1648 .2621 .3612 . 4?18 . 5?16 .6630 . ?438 . 8125
3 .0086 .0266 . .05?9 . 1035 . 1631 . 2352 .31?4 .4069 . 5000
4 .0005 .0022 .006? .0156 .0308 .0540 .08?0 . 1312 . 1875

5 .0001 .0003 .0010 .0024 .0053 .0102 .0185 .0313

1=10 r=0 1. o0oo 1.0ooo 1. oo0o 1.0000 1.0000 1.0ooo 1. oooo 1.0ooo 1. oooo
1 .6513 . 8031 .8926 .943? .9?18 .9865 . 9940 .99?5 .9990
2 .2639 .455? .6242 . ?560 . 850? .9140 .9536 .9?6? .9b93
3 . O?02 . 1?98 .3222 . 4144 .6L12 . ?38,1 .8321 . 9004 . 9453
4 . 0128 .0500 . i209 .224L- . 3504 . 4862 . 61?? . ?430 .9?et

5 . 0016 .0099 .0328 .0?81 . 1503 .2485 .3669 .4956 .6230
6 .0001 . oo14 . 0064 .019? .04?3 .0949 . 1662 . 2616 . 3??0

? . oool . oo09 .0035 .0106 .0260 .0548 . 1020 . 1?19
8 .0oo1 .0004 .0016 .0048 .0123 .0274 .05'l?
9 . o0o1 .0005 .001? .0045 ' 010?

10 .0001 .0003 .0010

n=20 r=0
1

2
.t

4

6
I

I
9

10
1I
t2
13
L4

IRIJ

16
L7
18

1. OO0o 1.0ooo 1. oooo 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
. 8?8{ .9612 .9885 .9968 .9992 .9998 1.0000 1.0000 1.0000
.6083 .8244 .9308 .9?5? .9924. .9979 .9995 .9999 1.0000
.3231 . 5951 . ?939 .908? .9645 .98?9 .9964 .9991 .9998
. 1330 .3523 .5886 .7148 .8929 .9556 .98'10 .9951 .998?

.0432 .1702 .3?04 . 5852 .1625 . 8818 .9490 .9811 .9941

.0113 .06?3 . 1958 .3828 .5836 . ?546 .8744 .9447 .9?93

.0024 .0219 .086? .2142 .3920 . 5834 . ?500 . 8?01 .9423

. ooo4 .0059 .0321 . 1018 .2277 . 3990 . 5841 .7480 . 8684

.0001 .0013 .0100 . o4o9 . 1133 .2376 .4044 . 585? . ?483

. ooo2 .0026 .0139 .0480 . 1218 .2447 .4086 . 5881

. 0006 . oo39 . O1?1 .0532 .1275 .2493 . 4119
, oo01 . o0o9 .00.51 .0196 .0565 ' 1308 ' 251?

.0002 . 0013 .0060 .0210 .0580 . 1316
. o0o3 .0015 .0065 .0214 .05??

.0003 .0016 .0064 .020?
.0003 .0015 .0059

.0003 .0013
.0002159

...22/-
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APPENDIX 4/LAI"IPIRAIiI 4Table
ARE AS

The function tabulated is 1 - 6(u) where6(u) is the cumulative distribution function of a
the probability that astandardised Normal variable u. Thus 1 - iD(u): I f,: s-x2l2 dx i,J2t '-

standardised Normal_variable selected at random wilt be greater
than a value of u (= *-') .\ o/ 1- 0(u)

.09.06

0.0 .5000
0.1 .4602
0.2 .4207
0.3 .3821
0.4 .3446

0..1 .3085
0.6 .2743
0.7 .2420
0. B .2119
0.9 . 1841

1.0 .1587
1.1 . 1357
1.2 .1151
1.3 .0968
1.4 .0808

1.5 .0668
1.6 .0548
1.7 .0446
1. B .0359
1. I .028?

2.0 .02215
2.1 .01?86
2.2 . 01390
2.3 .01072
2.4 .00820

2.s . boozr
2.6 .00466
2.7 .00347
2.8 .00256
2.9 .0018?

3.0 .00135
3.1 .0009?
3.2 .00069
3. 3 . 00048
3.4 .00034

3.5 .00023
3.6 .00016
3. 7 . 00011
3. B .0000?
3. 9 . 00005

.1.0 .00003

.4960 .4920

.4562 .4522

.4168 .+L29

.3?83 .3145

.340e .1112

.3050 .3015

.2',t09 .2676

.2389 .2358

.2090 .2061

. 1814 .1?88

.1562 .1539

.1335 .1314

. 1131 .1112

.0951 .0934

.0?93 .0??B

.0655 .0643 
'

.053? .0526

.0436 .0427

.0351 .0344

. 0291 .02,t4

.02222 .02169

.01?43 .01?00

. 01355 .01321

.01044 .0101?

.00?98 .00??6

.00604 .0058?

.00453 .00440

.00336 .00326

.00248 .00240

.00181 .001?5

.472t .4681 .4641

.4325 .4286 .4247

. 393-6 . 389? . 3859

.355? .3520 .3483

.3192 .3156 .3L2L

.2843 .2810 .2116

.25L4 .2483 .2451

.2206 .2717 .2L48

.t92? .1894 .186?

.1660 .1635 . 1611

.7423 .1401 .13?9

. 1210 . 1190 .11?0

.1020 . 1003 .0985

.0853 .0838 .0823

.0708 .0694 .0681

.0582 .05?1 .0559

.0415 .046i .0455

.0s84 .03?5 .036?

.030? .0301, .0294

.0244 .0239 .0233

.01923 .018?6 .01831

.01500 .01463 .01426

.01160 .01130 .01101

.00889 .00866 .00842

.006?6 .00657 .00639

.00508 .00494 .00480

.00379 .00368 .0035?

.00280 .00272 .00264

.00205 .00199 .00193

.00149 .00144 .00139

.4880 .4840 .4801 .4?61

.4483 .4443 .44c4 .4364

. 4090 .4052 . 40-13 . Sbz+

.3707 .3669 . .3632 .3594

.333p .3300 .3264 .3228

.2981 .2946 .29t2 .2877

.2643 .2611 .2578 .2546

.2327. .2296 .2266 .2236

.2033 . .2005 .L977 . 1949

.L762 .1736 .1?11 .1685

.1515 r.149? .146_9 .L446

.L292 .1271 .1251 .1230

. 1093 .1075 . 1056 .1038

.0918 .0901 .08d5 .0869

.0764 .0749 .0735 .072L

.0630 .0618 .0606 .0594

.0516 .0505 .0495 .0485

.0418 .0409 .0401 .03b2

.0336 .0329 .0322 .0314

.0268 .0262 .0256 ;0250

.02118 .02068 .02018 .019?0

.01659 .01618 .015?8 .01539

.0128? .01255 .0t222 .01191

. 00990 .00964 .00939 .00914

.00?55 .00734 .00?14 .00695

.00570 .00554 .00539 .00523

.00427 .00415 .00402 .00391

.0031? .00307 . q0298 .00289

.00233 _00226 .00219 .00212

.00169 .00164 .00159 .00154

160
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APPENDIX 5/LAMPIRAI{ 5

Table 4
PERCENTAGE POINTS OF TEE NORMAL DISTRIBUTION

The table gives the 100o percentage points, uo, of a

' 1 r @ 

"-x212 
d:c. Thus uo is the valuewnere o =uT tuo

has probability o of being exceeded-

standardi sed No rma.I distribution

of a standardised Normal variate which

udd. uda aud d ud uca U4d

.50 0.0000

.45 0. 125?

.40 0.2533

.35 0.3853

.30 0.5244

.25 0.6?45

.20 0.8416

.15 1.0364

.10 1.2816

.05 1.6449

1. 6449
1. 6646
1.6849
1. 7060
L.1219

1.750?
L.7144
1. ?991
1.8250
1; 8522

050
048
046
044
M2

MO
038
036
034
032

.030 1.8808

.029 1.895?

.028 1.9110

.021 1.9268

.026 1.9431

.025 1.9600

.024 r.9114
..023 1.9954
.022 2:0141
.021 2.0335

020 2.0537
019 2.0149
018, 2.0969
01? 2.1201
016 2.t444
,015 2.L10L
,014 2.19?3
.013 2.2262
.012 2.2517
.011 .2.2904

2. 3263
2. 3656
2. 4089
2.4573
2.6L2t
2. 5758
2.652L
2.7478
2.8782
3. 0902

010
0q9
008
007
006

005
004
003
002
001

. 050 1. 6.449

.010 2.3263

.001 3.0902

.0001 3. ?190

.00001 4.2U9

.025 1.9600

.005 2.5?58

.0005 3.2905

.00005 3.8906
,000005 4.4112

161
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Table 7
PERCENTAGE POINTS OF TEE t DISTRIBUTION

Acws 13

APPENDIX 6/LAI'IPIRAIiI 6

The table gives the value of tar., - the 100c percentage point of the t distribution for v

degrees of freedom.

The values of t are obtained by soluti'on of the equation: -

q = r{\"(v+l)} {r(vrr)}-1 (-)-1 t' f $ * *z/v) Q + L)/2dx

Note. The tabulation is for one tail only i.e.for positive
vafues oi t. For ltl tle column headings for a must
be doubled. +

'drt

0. 10 0.05 0.025 0.01 0.005 0.001 0.0005

I

2
3

4
5

6
7
8
I

10

11
t2
13
L+
15

16
17
18
19
20

3. 0?8
1- 886
1. 638
1 (Cq

1.476

1. 440
1.415
1. 39?
1. 383
t.312
1. 363
1. 356
1.350
1.345
1.341

1.33?
1.333
1. 330
1. 328
1. 325

6. 314
2.920
2.353
2.L32
2.015

1. 943
1. 895
1. 860
1. 833
1.812

1. ?96
L.782
L.111
1. ?61
1. 753

1. ?46
L.740
L.134
I.729
1.725

L.12L
T.7L7
1.774
1. ?11
1. 708

1. ?06
1. ?03
1. ?01
1. 699
1. 697

1. 684
1. 5?1
1.658
1. 645

12. ?06
4. 303
3. 182
2.716
2.571

2.447
2. 365
2. 306
2.262
2.228

2.207
2.179
2.160
2. L45
2.131

2.120
2. 110
2.101
2. 093
2. 086

2. 080
2.07+
2. 069
2. 064
2. 060

2. 056
2.052
2. M8
2.M5
2. M2

2.02L
2.000
1. 980
1. 960

31 . 821
6. 965
4. 541
3.747
3. 365

3. 143
2. 998
2. 896
2.827
2.164

2.7L8
2. 681
2. 650
2.624
2.602

2. 583
2.567
2.552
2. 539
2.528

2. 518
2. 508
2. 500
2.492
2.485

2.479
2.413
2.467
2.462
2.457

2.423
2. 390
2.358
2.326

162

63. 65?
9.925
5.841
4. 604
4. 032

3. ?07
3.499
3.355
3.250
3. 169

3. 106
3. 055
3. 012
2.977
2.947

2.92t
2. 898
2.818
2.861
2.845

2. 831
2. 819
2.807
2.797
2.787

2.779
2.77L
2.763
2.756
2.750

2.7U
2. 660
2.6L7
2. 5?6

318.31
22.326
10.213
7.L13
5. 893

5.208
4. ?85
4.501
4.291
4.144

4.025
3. 930
3. 852
3. ?8?
3. ?33

3. 686
3. 646
3. 610
3. 5?9
3. 552

3.521
3. 505
3. 485
3.46?
3.450

3. 435
3.42L
3. 408
3. 396
3. 385

636.62
31.598
t2.924
8.610
6.869

5. 959
5.408
5.041
4. ?81
4.58?

4.431
4. 318
4.22L
4.140
4. 0?3

4.015
3. 965
3.922
3. 883
3. 850

3.819
3. ?92
3. ?6?
3. ?45
3.725

3. ?07
3.690
3. 6?4
3. 659
3. 646

2t
22
23
24
25

40
60

L20
€

26
27
28
29
30

1. 323
1. 321
1.319
1. 318
1.316

1.315
1. 314
1. 313
1.311
1.310

1. 303
1. 296
1.289
1.282

3.30? 3.551
3.232 3. 460
3.160 3.373
3.090 3.291

tq t-
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Table 9
PERCENTAGE POINTS OF TSE F DISTRIBUTION

AGII5 13

APPENDIX 8/LAI'IPIRAI'I 8

Tlre table glveg the values of Fo;rrru, the 100c p€rcentage point of the F dlstrlbutlon having ut degrees of free-

dom lnr the numerator znd v, degrees of freedom ln the denominator.

Foreachpalrof valuesof vrandv2rFo.lvrrvristabutatedfora=0.05,0.025,0.01,0.001'the0.025valuesbeing
bracketed.

The lower percentage points of the distribution may be obtatned from the relation:-

Ft-c; ,,, v" = L /Fa; r"r r,

e-g. F,gs;rz,e = 1/F.os; a,r2 = Lb.Bs = Llgl
\210

161.4 199.5
(648) (800)
{052 5000
4053' 5000'

18. 5 19.0
(38.5) (3e.0)
98.5 99.0

998.5 999.0

10.13 9.55
(1?.4) (16.0)
34.1 30.8

16?.0 1{8. 5

7,7L 6.94
(L2.22't (10.65)
21.2 18.0
74.L4 61.25

6.61 5. ?9
(10.01) (8.43)
16.26 L3.27
47.18 37.r2

5.99 5.14
(8.81) (7.26)
13.?4 10.92
35.51 2?.00

5.59 4.74
(8.0?) (6.54)
12.25 9.55
29.2t 21.69

5.32 4.46
o.5?) (6.06)
11.28 8.05
25.42 18.49

s.t2 4.26
(?.21) (5. ?1)
10.56 8.02
22.86 16.39

4.96
(6. e4)
10.04
21.o4

4.84
(6.721
9.65

19.69

4.75
(6.55)
9.33

18.64

4.6?
(6. 4l )
9.0?

t7.82

236.8 238.9
(e48) (e5?)
5928 5981
59291 5981r

19.4 19.4
(3e.4) (39.4)
99.4 99.4

999.4 999.4

8.89 8.85
(14.6) (14.5)
27.1 27.5

131.5 130.6

6.09 6.04
(9.0?) (8. s8)
15.0 14.8
49.66 49.00

4.88 4.82
(6. 85) (6.76)
10.46 10.29
28.16 27.65

4.21 {.15
(5. ?0) (5.60)
8.26 8. 10

19.46 19.03

3. ?9 3. ?3
(4. ee) (4. e0)
6.99 6.84

15.02 14.63

3.50 3.44
(4.53) (4.43)
6. 18 6.03

12.40 12.05

3.29 3.23
(4.20) (4. l0)
5.61 5.47

10.69 10. 37

2L5.1
(864)
5403
5404r

L9.2
(3s. 2)
99.2

999.2

9.28
(15.4)
29.5

141. I
6.59

(e. e8)
16.7
56.18

5.41
(?. ?6)
12.06
33.20

4.76
(6.60)
9. ?8

23.70

4.35
(5.8e)
8.45

18. ??

4.01
(5. {2)
?.59

15.83

3.86
(5.08)

. 6.99
13.90

224.6
(e00)
5625
5625t

L9.2
(39.2)
99.2

999.2

9. 12
(15.1)
28-7

13?.1

6.39
(e.60)
16.0
53.44

5. 19
(?.3e)
11.39
31.09

4.53
(6.23)
9. 15

2t.92

4.t2
(5.52)
?.85

t7.20
3.84

(5.05)
?.01

14.39

3.63
(4.721-
6.42

t2.56

230.2
(e22)
5?64
5?64'

19. 3
(3s.3)
99. 3

999.3

9.01
(14. e)
28.2

134.6

6.26
(e.36)
15. 5
51. ?1

5. 05
(7.15)
1.0.9?
29.75

4.39
(5. ee)
8. ?5

20.80

3.9?
(5.2e)
7.46

16.21

3.69
(4.82)
6.63

13.48

3.48
(4.48)
6.06

11. ?1

234.0
(e3?)
5859
5859'

19.3
(3e. 3)
99.3

999. 3

8. 94
(14.7)
27.9

132.8

6. 16
(s.20)
15.2
50. 53

4.95
(6. e8)
10.6?
28.83

4.28
(5.82)
8.4?

20.03

3.8?
(5.12)
?. 19

15.52

3.58
(4.65)
6.37

12.86

3.37
(4. 32)
5.80

11.13

24L.9
(e6e)
6056
6056'

19.4
(3e.4)
99.4

999.4

8. ?9
(14.4)
27.2

t29.2
5.96

(8.84)
14.5
48.05

4.74
(6.62)
10.05
26.92

4.06
(5. 46)
7.87

18.41

3.64
(4. ?6)
6.62

14.08

3.35
(4. 30)
5.81

11.54

3.14
(3. e6)
5.26
9.8?

243.9
(s??)
6106
610?'

19.4
(3e.4)
99.4

999.4

8. ?4
(14.3)
27.t

128.3

5.91
(8. ?5)
t4.4
47.4r

4.68
(6.52)
9.89

26.42

4.00
(5.3?)
1.72

1?.99

3.5?
(4.6?)
6.47

13. ?1

3.28
(4.20)
5.6?

11.19

3.0?
(3. 8?)
5.11
9. 5?

249.0
(99?)
6235
6235'

10 (
(3e.5)
99.5

999.5

8. 64
(14.1)
26.6

125.9
<nn

{8.51)
13. 9

45.11

4.53
(6.28)
9.4?

23.14

3.84
(5.12)
?.31

16.90

3.41
(4.421
6.0?

t2.73
3.t2

(3. s5)
5.28

10.30

2.90
(3.61)
4. ?3
f .i2

254. 3
(1018 )
6366
6366r

19.5
(3e.5)
99.5

999.5

8.53
(13. e)
26. 1

123.5

5.63
(8.26)
13.5
44.05

4.36
(6.02)
9.02

23.19

3.6?
(4.8s)
6.88

1t. ?5

3.23
(4.1{)
5.65

11. ?0

2.93
(3.0?)
4.80
9. 34

2.71
(3.33)
4. 31
?.81

10

11

4. 10
(5.46)
?.56

14.91

3.98
{5.26)
1.2L

13.81

3.89
(5.10)
6.93

t2.97

3. 81
(4.9?)
6. ?0

12.31

3.41
(4.35)
5. ?4

10.21

3. ?1 3.48 3. 33 s.22 3. 14 3. O? 2-98 2. 91 2'14 2'54
(4.83) (4. 4?) (4.241 (1. oz) (3. e5) (3. 85) $.721 (3. 62) (3.3?) (1.98)

6.55 5.99 5.64 5.39 5.20 5.06 4.85 4. ?1 4' 33 3' 91

12.55 11.28 10.48 9.93 9.52 9.20 8- ?4 8.'{4 ?' 64 6' ?6

3.59 3.36 3.20 3.09 3.Ol 2.95 2.85 2-79 2'6L 2'40
(4.6s) (4.2s) (4.04) ti. asl (3. ?o) (3.66) (3.53) (3.43) (3.1?) (2.88)

6.22 5.6? 5.32 5.0? l. as 4.74 4. 54 4. 40 '4'02 3' 60

11.56 10. 35 9.58 9.05 8.66 8.35 '.l.92 ?. 63 6' 85 6' 00

3.49 3.26 3. 11 3.00 2.91 2.85 2-75 2. 69 z'tt 2' 30

(4.4?) (4.12) (3. 8e) ti. iif ti. orl ti. sil (s. 3?) (3. 28) (3.02) (2-721

5. 95 5.41 5. 06 4.82 4.64 4. 50 4. 30 4. 16 3' 78 3' 36

10.80 9.63 8.89 8.38 8. OO 7.71 7 -29 ?. o0 6' 25 5'42

3.18 3. 03 2,s2 2.83 2.17 2-67 2- 60 2'4?. 2'21

ti. ool ti. iil (3. 60) tl- rgl ti. rsl (3. 25) (3' 15) (?'9!) (2' 60)

5.21 4.86 4.62 4.44 {.30 4. 10 3' 96 3' 59 3' 1?

9.0? 8.35 ?. 86 z. ls 7.21 6. 80 6' 52 5' ?8 4' 97

t2

13

' Entrtes marked thus must be multlplied by 100
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L4

16

18

20

22

26

28

30

40

60

120

4.60 3.74
(6.30) (4.86)
8.86 6.51

1?.14 11. ?8

4.49 3.63
(6.12) (4.6e)
8.53 6.23

16.12 10.9?

4.4L 3.55
(s. e8) (4. s6)
8.29 6.01

15.38 10.39

4.35 3.49
(5.8?) (4.46)
8.10 5.85

t4.82 9.95

4.30 3.44
(5. ?e) (4.38)
?.95 5.72

14.38 9.61

4.26 3.40
(5.12) (4.32)
1.82 5.61

14.03 9.34

4.23 3.3?
(5.66) (4.211
7.72 5. 53

13. ?4 9.12

4.20 3.34
(5.61) (4.22)
7.64 5.4s

13. 50 8.93

4.L7 3.32
(5.5?) (4.18)
?.56 5.3e

13.29 8.',t1

4.08 3.23
(5.42) (4.05)
?.31 5.18

12.61 8.25

4.00 3.15
(s.2s) (3. e3)
?.08 4.98

11.9? 7.77

3.92 3.0?
(5.15) (3.80)
6.85 4. ?9

11.38 7.32

3.84 3.00
(5.02) (3.6s)
6.63 4.61

10.83 6.91

3.34 3.11
(4.24) (3.8e)
5.56 5.04
9.73 8.62

3.24 3.01
(4.08) (3. ?3)
5.29 4.77
9.01 7.94

3. 16 2.93
(3. e5) (3.61)
5.09 4.58
8.49 ?.46

3.10 2.87
(3.86) (3.51)
4.94 4.43
8.10 ?. 10

3.05 2.82
(3. ?8) (3.44)
4.82 4.31
?.80 6.81

3.01 2.18
(3. ?2) (3.38)
4.72 4.22
?.55 6.59

2.98 2.74
(3.6?) (3.33)
4.64 4.L4
?.36 6.41

2.95 2.1L
(3.63) (3.2s)
4.31 4.07
7.19 6.25

2.92 2.69
(3.5e) (3.25)
4.51 4.02
7.05 6.12

2.84 2.61
(3.46) (3. 13)
4.31 3.83
6. 59 5. ?0

2.16 2. 53
(3.34) (3.01)
4.13 3.65
6.1? 5. 31

2.68 2.45
(3.23) (2.8s)

- 3.95 3.48
5. ?8 4.95

2.60 2.31
(3.12) (2. ?9)
3. ?8 3.32
5.42 4.62

2.96 2.85
(3,66) (3. s0)
4.70 4.46
7.92 7.44

2.85 2.14
(3.50) (3.34)
4.44 4.20
7"27 6.80

2.77 2.66
(3.38) (3.22)
4.23 4.01
6.81 6.35

2.7L 2.60
(3.2e) (3.13)
4.10 3.8?
6.46 6.02

2.66 2.55
(3.22) (3.05)
3.99 3. ?6
6. 19 5. ?6

2.62 2.51
(3.15) (2. es)
3.90 3.67
5.98 5.55

2.16 2.70
(3.38) (3.2e)
4.28 4.14
?.08 6.80

2.66 2.59
(3.22) (3.12)
4.03 3.89
6.46 6.19

2.58 2.5L
(3.10) (3. 01)
3.84 3.71
6.02 5.76

2.5L 2.45
(3.01) (2. e1)
3. ?0 .3.56
5.69 5.44

2.46 2.40
(2.93) (2. 84)
3. 59 3.45
5.44 5.19

2.42 2.36
(2.8?) (2. ?8)
3.50 3.36
5,23 4.99

2.60 2.53
(3.1s) (3.0s)
3.94 3,80
6.40 6. 13

2.49 2.42
(2. es) (2.8e)
3.69 3.55
5.81 5. s5

2.4L 2.34
(2.87) (2.71)
3.51 3.3?
5.39 5.13

2.35 2.28
(2.71) (2.68)
3. 3? 3.23
5.08 -4.82

2. 30 2.23
(2. ?0) (2.60)
3.26 3.L2
4.83 4.58

2.25 2.18
1z. ol) (2. 54)
3.1? 3.03
4.64 4.39

2.35 2.13
(2. ?e) (2.4s)
3.43 3.00
5.'41 4.60

2.24 2.0L
(2.63) (2.32)
3.18 2.75
4.85 4.06

2.15 1.92
(2. so) , (2.le)
3.00 2.57
4-45 3.6?

2.08 1.84
(2.41) (2.09)
2.86 2.42'4.15 

3.38

2.03 1. ?8
(2.33) (2.00)
2..75 2.31
3.92 3.15

1.98 1. ?3
(2.27) (1. e4)
2.66 2.21
3.14 2.97

2.53 2.42 2.33
(3.03) (2.8?) (2.75)
3. ?0 3.47 3.30
5.53 5.12 4.82

2.45
(2. s0)
3. 51
5. 13

2.59
(3.10)
3. 82
5.80

2.56
(3.06)
3. ?5
5.66

2.29 2.18
(2.6?) (2. 52)
3.1? 2.96
4.42 4.04

2.21 2. 10
(2. 5?) (2.41)
3.02 2.80
4. 10 3.14

2.47 2.39
(2. e4) (2.82)
3.59 3.42
5.38 5.0?

2.45 2.36
(2.90) (2. ?8)
3.53 .3.36
5.24 4.93

2.32 2.22
(2.'?3) (2. s9)
3.29 3.09
4.83 4.48

2.29 2.19
(2.6s) (2. 55)
3.23 3.03
4.69 4.35

2.27 2.16
(2.65) (2.51)
3. 1? 2.98
4.58 4.24

2.18 2.08
(2. 53) (2.3e)
2.99 2.80
4.2t 3.8?

2.10 1.99
(2.41) (2.271
2.82 2.63
3.86 3.54

2.15 1.95 1.69
(2.4e) (2.221 ( 1. 88)
2.96 2. 58 2. 13
4.24 3.59 2.82

2.L2 1.91 1.65
(2.45) (2. 1?) (1. 83)
2.90 2.52 2.06
4.11 3.46 2.69

2.09 1.89 1.62
(2.41) (2.14') (1. ?s)
2.84 2.47 2.0L
4.00 3.36 2.59

2.00 1. ?9 1. 51
(2.2s) (2.01) (1.64)
2.66 2.29 1.80

.3.64 3.01 .2.23

" 1.92 1. ?0 1.39
(2.171 (1.88) (1.48)
2.50 2.12 1.60
3. 32 2.69 1.89

1.61 1.25
(1. ?6) (1. 31)
1.95 1.38
2.40 1.54

2.34 2.25
(2.14) (2.62)
3.29 . 3.r2
4.73 4.44

2.31 2.25 2.L7
(2. ?e) (2.63) (2.51)
3. 34 3.12 2.95
4. ?6 4.3? 4.09

2.09 2.02
(2.3e) (2.30)
2.19 2.66
3.77 3.55

2.01 l.94
(2.2s) (2.1e)
2.64 2.51
3.41 3.27

1.91 1.83
(2.16) (2.05)
2.41 2.34
3.24 3.02

1.83 1. ?5 r.52 1. 00
(2.05) (1. s4) (1.64) (1.00)
2.32 2.18 1. ?9 1.00
2. 96 2.74 2. L3 1. 00

This table is taken from Tabie V of Fisher & Yates: Statisticat Tables for Biological, Agriculhrral and Medical

Research, published by Oliver & Boyd Ltd., Edinburgh, and by permission of the iuthors and publishers and also
il.^ S-..-+^^-

from Table 18 of Biometrika Tables for Stattsticians, Volu-me 1,by perrnission of the Biometrika Trustees'
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APPENDIX 10/LA}'IPIRAN 10

\nri\l o.N12345 678'Nrlrtna'i\U\i

o i .rrr .022 .0oo .002 .o0r .000 .000 .000 3.308 rr{'l

| | ;r, .os .0r2 .004 .002 .001 -000 .000 3.203 t'.tl

t i.ffi .oi6 .di .008 .003 .o0r .00r .000 3.0e8 ttl'l
a I .++r .133 .0{2 .01{ .005 .002 .001 .001 2.993 r)r'l

1 l.iio .;00 .ooz .021 .00e .004 .oo2 .001 2.888 ttttz-

5 i- .267.092.036.015.006 -003.0ol 2.783 t't'it

6 : .iso.13s.055 .023.010.005.002 2.678 'rt!i t .;;; :i;i .ozz .033 .ols .002 .003 2.57s tttrt

8 I .556 .248 .10? .047 .oz:r '010 .005 2.468 tNtT

.315 .141 .064 .030 .0r4 .00? 2.363 tNvJ

io I .eez .184 .085 .041 .020 .o1o 2.258 ttl2

It i .46r .230 .1ll .054 .o27 .014 2.153 rttti

ti i .egg .28s.L42.071 .036.019 2-048 rrt'-

13 i .341. .t?7 .091 .047 .025 1.943 rlttJ

ri .i .ao+ .2t7 .114 .060 .032 1.838 .t/t"t
15 i .467 .262 .141 .076 .041 1.733 .tt4l
16 i .533.311 .172.095.052 1.628 rt'"fl

1? i .soz .207 .116 .065 L.5% '/'1i I .ntu .245 .140 .o8o 1:418 tfla
i, | .n'r, .2BG .1oB .osz 1.313 t/r4

i i .sze.ffil .198 .tlz 1.208 it't
;; i .vz .2s2 . r3e 1.102 :',tl
n i .426 .268 .164 .998 t!/)
A | .475 .3oo .191 .893 i';'
u I .525 .347 .22L .?88 .2t$,
A ; .389 .253 .683 7/e7

^ 
i '+ra '%n '578 

"6227 i .478 '3zl '473 ''/':t3
8 i 'u" '360 '368 't<//)
n i '399 '263 ;'/f
30 i .egg .1s8 'r7gr i .480 .o52 'ia)
32 .5m

' Rep:oCucec irom tr'Iaun, II. 8., aod Whitoey, D. R' Lg47' On a test of whc''aer

one oi::o redoro vgriablds ig gtocba€tically la,rger thsn tbe other' Anr,' u/+lh'

Statist-, !8, 52-e, with the kind permissios of tbe euthort and tle publlsher.
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