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m emul akan p ep erilcs 

.a 
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(3 marks)
(3 markah)

^

1. Write short notes on:

(Tulis nota ringkas tentang:1

(a) TYPe I error
(Ralat I)

(b) TYPe II error
Ralat II)

(3 marks)
(j markah)

(c) Stratified random samPling\-/ 
/Purro*P"Ian rawak strata)

(8 marks)
(8 markah)
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(8 marks)
(8 markah)

(d) Measures of variabilitv
(Pengukuran serakan)

(e) Measures of central location
(P engulatran kecenderungan tengah)

(8 marks)
(8 markah)

...4/_
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2. (a) Describe the process of hypotheses testing by using:
(Huraikan proses ujian hipotesis dengan menggunakan:)

(i) P - value
(Nilai P)

(ii) Critical value

Q,{ilai genting)

IJKE 316E]

(5 marks)
(5 markah)

(5 marks)
(5 markah)

...s1-
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(b)
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A battery manufacturer advertises that, on average, the battery can be used for
more than 5,000 hours. To test the claim, a consumer group took a random
sample of 100 batteries and found that the average usability of the battery is
5,065 hours. Given the standard deviation is 400 hours, determine whether the
claim can be substantiated. Use 5% sienificant level.

(15 marks)

(Sebuah kilang bateri telah membuat iklan yang menunjukkan kadar purata
bateri yang dikeluarkannya boleh digunakan lebih daripada 5,000 jam. Untuk
menguji dalauaan ini, sebuah persatuan pengguna telah mengambil satu sampel
rawak 100 bateri dan mendapati kadar purata penggunaannya ialah 5,065 jam.
Dengan sisihan piawai 400 jam, tentukan yang dal*uaan pengilang bateri itu
dapat disokong. Gunakan paras keertian 5%.)

(15 markah)

...61-
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(a) Complete the following ANOVA table
shaded cells only.

(Lengkapkan jadual ANOVA di bqwah
p etak y an g dikelabukan)

IJKE 316E]

by writing the correct figures in the
(7 marks)

dengan menulis angka yang betul di
(7 markah)

3.

Source df Sum of Squares Mean Squares F

Treatments 50 ,t'r;;;t:" -&, .+ , ,t
Blocks 6 50 ". S,,,atr 'LT#* 

,

Error T2 .i.,' ,t*,": I l' :l,ri 
t ' i

Total 20 175

(b) The size sample (n) for the study was
(Saiz sampel (n) kajian ialah 

-.)(c) Test to determine whether the treatment means differ. (Use o: .05)

(IJji sama ada min olahan adalah berbeza. (Guna a: .05))

(1 marks)
(l markah)

(4 marks)

(4 markah)

...7 l-



Index No: IJKE 316E]

(4 marks)

(4 markah)

(4 marks)
(4 markah)

7-

(d) Test to determine whether the block means differ. (Use c : .05)

(Uji sama ada min blok adalah berbeza. (Guna a: .05))

(e) Explain when ANOVA is applicable.
(Jelaskan bila ANOVA sesuai digunakan.)

...8t-
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4. The estimated relationship between the quantity demanded for nasi lemak and

selected independent variables is shown by this equation:

(Persamaan di bawah menunjukknn hubungan antara luantiti nasi lemak yang

diminta dengan pemboleh ubah bebas terpilih')

Y:40.2 - 0.15Xr + 0.03X2 - 0.06X3 + 3.51&

Standard enor (11.9) (0.07) (3.6) (0'0s) (1's)

in parenthesis
(Ralat piawai
dalam latrungan)

R2:0.87 F:38.49 n:30

Y: Pack of nasi lemak (quantity sold or demanded)

(Bunglatsan nasi lemak (kuantiti yang diiual atau diminta))

X1 : Average price of a pack of nasi lemak (in RM)
(Harga purata sebungkus nasi lemak (RM))

Xz: Average annual income (in thousands of RM)
(Pendapatan purata tahunan ( ribu RM))

X3 : Average price of a cup of teh tarik (in RM)
(Harga purata secawan teh tarik (RM))

&: Location of warung ( 1 in the city and 0 outside city area)

(Lokasi warung 1[ dalam bandar dan 0 di luar kawasan bandar))

...91-
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(a) Compute the quantity demanded for nasi lemak
following values:

Xl : RM 2.00 per pack (sebunglan)
X2: RM 15,000 ayear (setahun)
X3 : RM 0.80 per cup (secawan)
&: City area (dalam bandar)

Provide interpretation to the R2:0.87
(Beri tafsiran R2 : 0.87)

IJKE 3168]

when you are given the

(3 marks)
(3 markah)

(3 marks)
(3 markah)

(Hitung jumlah kuantiti nasi lemak yang diminta jika anda diberi nilai berikut:)

(b)

...10/-
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(3 marks)
(3 markah)

10-

(c) Conduct the F test and comment on it'
(Latailrnn ujian F dan beri kamen anda')

(d) Test whether there is enough evidence to infer the existence of linear

relationship between quantity of nasi lemak sold and: (use 0'05 level of

significance and two tail test)

1frit ,o*o adi terdapat buhi menunjukkan wujudnya hubungan linear antara

lamntiti nasi lemak yang dijual dengan: (Guna paras keertian 0'05 dan uiian

dua sisi))

(i) price of nasi lemak
(harga nasi lemak)

(ii) annual income
(pendaPatan tahunan)

(2 marks)
(2 markah)

(2 marks)
(2 markah)

...fi1-
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price of a cup of teh tarik
(harga secawan the tarik)

(iv) location of warung
Qokasi warung)

(e) (i) What is multicollinearity?
(Ap a kah multtko I ineariti ? )

- 11-
IJKE 316E]

(2 marks)
(2 marlmh)

(2 marks)
(2 markah)

(3 marks)
(3 markah)

...r2/-
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(5 marks)
(5 markah)

(ii)

-12-

What are the ways to overcome multicollinearity?
(Ap akah c ar a untuk m e n g at as i mul t i ko I i ne ar it i ? )

...1J/-
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Sample slope

. 5rv
bt: -i

5;

Sample lintercept

bo:y-bri
Sum ofsquares for error

n

SSE : 2U,- h,
Standard error of estimate

Test statistic for the slope

ot - 15,

'Dt

Standard error of D1

s8

V(" - r)r?

Test statistic for pr.

Test statist ic Z = LL
olJ;

-13-

FORMULAS

IJKE 316E]

APPENDIX A

Test statist ic t :7=. 
SIG

Coefficient of determination

^2p':ta-:l- SSE

s'r si

Prediction interval

i*to/r,n-r+/r+:.m,
Confidence interval estimator of the expected value of y

It (xr-v)2
/ ! ta/z,n-z+V; *

Sample coefficient of correlation

-ryr=-
J.J.-

Test statistic for testing p : 0

SSE

n-2

n-2
I-r'z

...r4/-
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Least Squares Line Coefficients

s-,br:4
rx

'7 0o:/- btx

where

-14- IJKE 316E]

Sz -\/?J\4- x)l/;- f)
t= I

nsr
)f.

Lt "l
t= IJr=_-

n

n
sl> 1r.
.4J 'rrj- |

fr

n- lt

...r5/^
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FORMULAS

One-way analysis of variance

t
Q(T = F =\12Jni\xi- xf

j=r
k't

SSE: }Z(r,i - Er)'
j=l i-l

MSr: iqlk- I

MSE: SSE

n-k
. MsT
F--. 

MSE

Two-way analysis of variance (randomized block design of
experiment)

kb
ss(rotal) = 2Zuu-Z)',j=r i=r

&

ssr: Eapir)i-V)',
i= I

b

ssB: )t1r1,al'-i)'
i= I

kb
SSE :

j=l i=t

Two-factor exPeriment

abt

SS(Total)
t=l j-l i(=l

A

ss(A) = rbE?lA)t-a'?
i= I

b

SS(B) :ra)ft[r],-7)'
j= r

gb
ss(A3) = 'E Efrtaal' : ElAli - t[E]i + i)'?

i-! j-l
cbi

ssB = E,E p (*r,* - xlA9)il)'?

SS(A)
Ms(A) =fr

55(B)
MS(B) =;-:b- I

ss(AB)
MSIABI = 

-

(a-t)(b-t)

- Ms(A)o: Mst

- MS(B)
r=-ilsE

'MS(A3)
.jE :J'--:---j" MSE

Least significant difference comparison method

Tukey's multiple comparison method

. FsE
@ = 4o\K,')^rl ,,

SST
MST = k- |

SSBMSB:I .o- L

MSE:

MSTF=-. 
MSE

MSBE--
'-MSE

n-k-b*1

...16l-
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o.o | .oooo

0.1 I .03e8

Q.2 I .0793

0.3 | .ttZ,.)

0.4 I .15s4

0.5 I .rsrs
0.6 | .zzsr
0.7 | .zsao

0.8 I ,zeai

o'e I .319s

1,0 I .341s

1'1 | .eoee

1.2 I sB49

1.3 | .4032

1.4 I .4192

1,5 | .4332

7.6 | ,+qsz

1.7 I .qssE

1.8 I .+ut
l.e | ,4713

2.0 | .4772

2.1 | .4821

2.2 | .+sat
2.3 | .+esz

2.4 | .4918

2.s | .4938

2.5 | .4es3

2.7 I .4965

2.8 I .4924

2.9 | .qgst
3.0 I .+gsz

permission of A. Hatd and the publishea I;il #til; & Sons, Inc.
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APPENDIX B

.0319 .0359

.0714 ,0759

.1103 .174.t

,1480 ,7577

.1814 .1873

.2190 .2224

.2517 .2549

.2823 .2E32

.e1!/' 3133
,3365 .ffi89
.3599 .3621

.3810 .3830

,3e97 .4015

.4J62 .4X77

.4306 ,4319

.4429 .4441

.4535 ,4545

:462s .4533

.4699 .4706

.4761 .4767

.4872 .4877

.4854 .4857

.4887 .4890

.491.3 .4915

.4934 .4936

.4951, ,4952

.4963 .4964

.4973 .4974

.4980 .4981,

.4986 .4985

.4990 .499A

Index No:

fI Table 3 Normal probabilities
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,0871 :0910 - ,0948

,4484 3l;95 ,450s
.4582 .4591 .4sss

.4907

.4925

,09.07

,0040

,0438

.0832

,d345 . .4957

,4463 .4474

.4564 .457s

.4778 .4783

.4826 .4830

.4864 .4868

.4896 .4898

.4920 .4922

.0987 .1.026 .1064

.1368 .1406 .1443

.t736 .lm .1808

.2088 ,2123 .2757

.2422 ,2454 .2486

.2734 ,2764 .2794

.30?3 .30s1 .907g

.3289 ,3315 .3340

.3531 .355{ ,ffir7

.3749 3m0 .e7g0

.3911 .3952 .3980
,4115 .4131 .4147

.0080 .01.20 .0160 .01sg .023s.047E ,0517 .a557 .0596 .0636

.0279

.0575

.1217 .12SS ,t2g1 .1331

.1591 ]62A .1664 t.t710

.1950 .1985 ' .2019 .2A54

.n91 .2324 .4J57 .2389

.2611 .2&2 .267s .2704
.2970 ,293s .2967 .2gg5
.3186 .3212 .rZiE A264.3438 .3461 E4B5 .350g
.366s ,3686 .3708 372s
.3869 .3888 .3907 ,3925
.4049 .4A66 .4082 .4Ws
.4207 .4236 ,4251, .4265 .42n .4292.4370 .4382 ,4ss4 .4406 .Mra

.4549 .4556 .4664 .4677 .4678.4719 .4725 .4732 .4798 .47ly;

.4s15 .4S2F

.4608 .4616

.4686 .4693

.4750 .4756,4788 .47s9 .4798 .4803 .4808.4834 .4838 .4842 .4846 .4850.487i .4875 .4878 .4881 .utfy,
.4904 .4905 .4909 .4917
.4927 .4929 .4997 .4gg2
.4945.4940 .4941. .4943

.4955 .49s5 .4957

.4956 .4957 .4958

.4975 .4976 ,4gn

.4982 .4982 .4983

.4987 .4987 .4988

,4e46 .+sEd .4s4s
.4959 .4960 .4967. .4s62
.4969 .4970 .4971, .4972
.4977 .4978 .4979 , ,4979
.4984 .4984 .4gils ,, .esss
.4988 .4989 .4989 .4g8s

...17t-



IJKE 316E]
Index No: -17 -

Table 4 Critical Values of f

souRcE: Frcm M. Merringtoa ,Table of percentage points of the t-Distribution," Bioncthlca32(1941):300. Reproducedbyperrnission

of the Biometrika Tiustees.

DEGRBES OF

FREEDOM

1

2

J

4

6

7

E

9

10

i1

12

13

t4

15

16

77

18

19

20

27

22

23

t.oro f.oosLLIhoo '.050 L .girs

DEGREES OF

FREEDOM f,.ossf.roo t.o* f.oro f.oos

3,078 6.314

1.886 2s20

1.538 2.353

1.533 2,732

1.476 2.015

1.440 1.9{5

1.415 1,895

7.397 1.E60

1.383 1.833

1.372 1.812

i.t63 7.756

1.355 7.782

1.350 l,nl
1.34s 7.767

1.341 1.753

r.337 '1.746

L 1.333 1.740
I

I 1.330 1..734

I r.aza LTzs
I

| 
1.325 t.72s

| 1.323 7.727

I r.szr 1.777
I

I 1.319 1.774

1?,7W 31.821

4.303 6.965

3.182 4.547

z,n6 3,717

2,571 3,365

2.M7 3.143

2,365 2.998

2,306 2.895

2.262 2.827

2.228 2.764

2.20i 2.718

2,7n 2,681

2.150 2,550

2.14s 2.624

2,131, 2.502

2.120 2.583

2.110 2.567

2.70r '2.552

2.093 2.539

2.086 2.528

2.080 2.518

2.074 _2508
2.059 2.500

63.657

9.925

5.841

4.604

4.0e_2

3.7ffi

3.499

3.355

3.250

3.16e

3.i06

3.055

3.012

2.9n

2.947

292r

Z.E9E

2.878

2.851.

2.W5

2.83r

2.879

2.807

24

z5

26

27

28

z9

30

35

40

45

50

60

70

BO

90

100

720

140

't60

1E0..,i
200

6

13rB i,711 2'064

1.316 1.708 2.060

1.315 1.706 2.056

r.314 7,703 2.092

1.313 1,707 2.048

1.311 1..699 2.045

1.3i0 7.697 2.042

1.306 1.690 2.030

1.303 1.584 2'021.

1.301 1.679 2.014

7,299 7.676 2.009

1..296 1..671, 2.000

7.224 . 7.667' L.994

7292 7.6U 1.990

1..291. 7.662 1.987

1.290 1.660 1.984

1.289 1.558 1.980

1.288 1.656 Lgn
1.287 1.654 1..975

1,.2E6 1.553 t.973

7.286 1.553 1.972

1..282 7.545 1..960

2,492 2,797

2.485 2.787

2.479 2.779

2.479 2.771,

2,467 2,763

2.462 2,756

2.457 2.750

2,438 2.724

2,4g3 2,705

2.472 2.690

2,403 i,676

2.390 2.660

2.381 Z.&8

2374 2.539

2.369 2.632

2.354 2.625

2.358 2.517

2.353 2.61't

2.3s0 2.607

2,U7 2.503

2.345 2.601.

2.326 2.576

. . .18/-
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Table 6(a) Critical Values of F; A = .08
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NUMERATOR pEGLIES OF FREEboM

UKE 316E1

238,9 340,5
19.37 19.58
8,ES E,El
6.04 6.00
4.82 4.27
4.15 4,10
3.73 3.68
3.44 3.39
3.23 3.18
3.07 3.02
2.95 2.90
2.85 2.80
2.n 2.71
2.70 2.65
2.64 2.59
2.59 2;54
2.55 2.49
2.51 2.46

2.48 2.42
2.45 2.39
2.42 2.37
2.40 2.34
2.37 2.32
2.35 2.30
2,34 2.28
2.32 2.27
2.31 2.25
2.29 2.24
2.28 2.22
2.27 2.21
2.78 2.1.2

2.1,0 2,04
aniz.uz l,16
T.94 1.88

1

z
J

o

6

7

8

I
10

11

t2

813O rrgl ri

r t5

6rs
Hrz
i; 1a

o tq

P20
z 2't
E^.ozz
Ert

z+

z3
)A

27

28

z>

30

40

60

720

161.4

18.51

10.13

7.71,

5.51

5.99

5.5v

5.32

5.11

4.96

4.E4

4.75

4.57

4.60

4.54

4.49

4.45

4.41,

4.38

4.35

4.32

4.30

4.28

4.25

4.24

4.23

4.21,

4.20

4.78

+.r/
4.08

4,00

3.92

3.84

199.5

19.00

9.ss

5.94

5.79

s.14

4.74

4.46

d.26

4.10

3.98

3.89

3.81

3.74

3.68

3.63

3.59

J.55

3.52

3.49

3.47

3.M
3.42

3.40

3.39

3.37

J.J5

3.U
J.JJ

J,5/.

3.23

3.15
7. nn

3.00

275.7

19,16

9.28

5.59

s.41

4.76

4.35

4.07

3.8tt

c,/ I
3.59

3,49

3.47

3.34

3.29

3.24

3.ZA

3.i5
3.13

3.10

3.07

3.05

3.03

3,01

2.99

2.98

2.96

2.95

2.93

2.92

2.84

2.76

2.68

2.60

224.6

19.25

9.12

6.39

5.19

4,53

4,12

3.84

3.53

3.48

3.36

3.26

3.18

3.11

3.06

3.0i
2.95

2.93

2.90

2.87

2.U
2.82

2.80

2.78

2.76

2.74

2.73

2.77

2.70

2.69

2,57

?E?

2.45

2.37

x0,2
19,30

9,01

6.26.

5.0s

4.39

3.97

3.69

3.48

J.JJ

3.2A
? 11.

3.03

2.96

2..90

2.85

2.E1.

2.77

2.74

z./ L

2.6s

2.66

2.64

2.62
)6n
2.59

2.5/
2.56

z.c5

2.53

2.45

z,J/
2.29

2.21,

n4,a
19.33

8.9!t

6,16

4,9s
4.28

3.87
3,58

3.37
3.n
3.09
t ni't

2.92

2.85

2.79

2.74

2.70

2.65

2.63

2.60

2.57

2,55

z,c3
,41

:2.+g

2:,,47

2.46

2.45

2.43

2.42

2.34

2.25
I 1.'

2.10

236,8

19,35

8,c9

6.09

4.88

4.21

3.79

3.50

3.29

3.14
3.01

2.91,

2.83

2.76

2.77

2.66

2.6't
?qe

2.54

z.c r
2.49

2.46

2.44

2.42
)an
2.39

z,J/
z.co
z.J3
2.33

2.25

2.17
2.09

2.07

souRcE; From M' Merrinston 3d c' M' Thompson" 'Tables-of ?ercentage Points of the Inverted Beta (F)-Distrib utton,,, Biometrika33 (1943): 73-88. Reprodiced by perrrission oi ti"'sb*ut ik" Tiustees.
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