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Q1

Q2

(a)

(®)

The casual workers in a certain industry are paid on average RM5.10 per hour
which is normally distributed with standard deviation of RM2.20. A sample of

Find the probability that the average payment for the casual workers is at least
RM 6 per hour.

(8 marks)

The average running times of films produced by Company A is 98.4 minutes
and a standard deviation of 7.8 minutes, while those of Company B have a
mean running times of 110.7 minutes with standard deviation of 29.8 minutes.
Assume the populations are approximately normally distributed.

Compute the probability that a random sample of 36 films from Company B
will have mean running times that at least 13 minutes more than the mean

running times of a random sample of 49 films from Company A.
(12 marks)

A car manufacturer wants to estimate the average fuel efficiency (in miles per gallon)
of a new model they are producing. A sample of 20 cars is selected, and their fuel
efficiencies are measured. The data are as follows:

28, 30, 32, 34, 35, 36, 38, 40, 42, 43, 44, 45, 46, 48, 50, 52, 54, 55, 56, 58

(2)

(b)

(c)

(d)

(e)

)

(2)

Identify the type of test.

(1 mark)
Calculate the sample mean of the fuel efficiency.

(2 marks)
Calculate the standard deviation.

(4 marks)
Identify the degrees of freedom.

(1 mark)

Calculate the 95% confidence intervals for the population mean fuel efficiency.
(5 marks)

Calculate the 99% confidence intervals for the population mean fuel efficiency.
(5 marks)

Interpret the insights the manufacturer can gain from these results regarding the
fuel efficiency of the new model.

(2 marks)
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Q3

Q4

A teacher is investigating the relationship between post-test and final exam grade of
ten students in the statistics class. Table Q3 shows the data which is used to develop a
simple regression model.

Table Q3: Post-test and final exam grade

Students 1 2 3 4 5 6 7 8 9 10
Post-test 100 /96 |88 | 100[100[9 |80 |68 |92 |96
Final exam 98 (97 [88 |[100|100|78 |68 [47 |90 |94

(a) Sketch a scatter plot for the data.

(4 marks)
(b) (1) Find the estimated regression line by using the least square method.
(6 marks)
(11) Interpret the result in Q3(b)(i).
(2 marks)
(c) Predict the final exam score if the post-test score is 55.
(2 marks)
(d) (1) Calculate the coefficient of correlation, r and coefficient of determination
(4 marks)
(ii) Interpret the result in Q3(d)(i).
(2 marks)

In Jerry’s ‘Slim-Beauty’ health club, two types of drugs, allopathic (Drug A) and
herbal (Drug B), were administered to 5 and 7 patients, respectively, to aid in weight
reduction. The population variance is equal and unknown. Over a period of six months,
the decrease in weight for each patient was recorded as follows:

Drug A: 10, 12, 13, 11, 14
Drug B: 8,9, 12, 14, 15, 10,9

To determine if there is a significant difference in the effectiveness of Drug A versus
Drug B, calculate the hypothesis test is conducted at a significance level of 0.001 as
follows:

(a)  Find the hypothesis.

(2 marks)
(b) Find the significance level.

(1 mark)
(c) Calculate the test statistics. TERBUM

(6 marks)
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Q5

(d) Calculate the critical value.

(6 marks)
(¢)  Find the comparing test statistics and critical values.

(3 marks)
(f)  Interpret the hypothesis.

(2 marks)

An industrial psychologist aims to evaluate the effects of four different training
methods on worker productivity, namely Group 1 (On the job), Group 2 (Computer-
assisted), Group 3 (Lecture), and Group 4 (Videotape). By employing a standardized
measure, the psychologist evaluates the productivity levels of workers trained under
each of the four methods.

Table Q5: Productivity Scores

Group 1 Group 2 Group 3 Group 4
67 68 46 37
68 62 39 46
61 59 38 49
62 71 47 48
60 60 46 49
56 66 49 53

Using alpha 0.01, determine whether there is a significant difference in the training

methods. Larger numbers on the dependent variable indicate higher productivity.
(20 marks)
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APPENDIX A SPECIAL PROBABILITY DISTRIBUTIONS

Binomial:
PX =x)="C..0°q Mean, g =np Variance, ¢~ =npq

Poisson:

—H
T
%!

Normal:

P(X>k)=P(Z>k_‘u)
a

SAMPLING DISTRIBUTION

Z — value for single mean:

Bt
n

o/ \/_
Probability related to single Mean:

P(E>r)=P[z> ;/_j‘;]

Let,

2 2
o’ o
Th 1

e = ==y and g =

Z — value for Two Mean:

(;l —x2 )‘ Hi

e —]

X]—X2

Probability related to two Mean:
o = F—pl- -
P(x1 — X2 > r)zP[Z >~h]

O =

n—xz
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APPENDIX B

Confidence interval for single mean:
Large sample: n=30 = o is known: (}—zm (a/\/;) <y <;+zam(0'/\/;))

ESTIMATION

= o is unknown: (;—za,z(s/\/r_‘:)<y<;+za,2 (S/\/;))

Small sample: <30 = o is unknown: (;—tm(s/\/;)<,u<;+ta,2(s/\/;))

HYPOTHESIS TESTING

Testine of hypothesis on a difference between two means

Variances Samples size Statistical test
Unknown (Equal) n,n, <30 (}, _;2)_(;11 ~1)
Trew = —
SP i el
N m,
v=n+nm-—2
where
g (m—1)s” +(m, —1)s,’
g n+n,—2
Unknown (Not equal) | n =n, <30 (;, _;2)_(#1 —11,)
TTcsl =
7.5
;(SI— + S?_z)
v=2(n-1)
Unknown (Not equal) | n,n, <30 (;, _;2)_“[1 _/12)
TT?J! = JS 2 n )
== MRS (R
R M
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APPENDIX C SIMPLE LINEAR REGRESSIONS
Let

n l n n n > 1 2 n 5 1 n 2
Sxyzzﬂ:x‘y, —’—I(le,J[;yi], SH=§x{ —;[thj and S‘._‘.,:Z:]:y,' —;(ZJ’.J

i=1 i=l

Simple linear regression model

y= ﬁo +ﬁlx
where
s S
ﬂi e
Sxx
ﬁo = J_’_ﬁlf

Coefficient of Determination

SCSN

=

2

Coefficient of Pearson Correlation

ANALYSIS OF VARIANCE

Mean square for treatment (between)

Mean square for error (within)

n—1)s?
15, - 2071

F test value
P MS;
MS,

TERBUKA |

7 CONFIDENTIAL




CONFIDENTIAL BPA 12303

APPENDIX D THE UNIT NORMAL TABLE

TABLE 8.1 THE UNIT NORMAL TABLE*

*Column A lists z-score values. A vertical line drawn through a normal distribution at a z-score location divides the
distribotion into two sections.

Column B identifies the proportion in the larger section, called the body.

Column C identifies the proportion in the smallcr section, called the sail.

Column D identifies the proportion between the mean and the Z-score.

Note:  Because the normal distribution is symmetrical, the proportions for negative z-scores are the same as those for
positive z-scores.

(A) {B) (€} [{0)] (A) (o {0 1{3)]
Froponiion Properting Proportion Proportion Proporion Proportion
z in Body - n Tail Beoween Mean and ¢ z in Body in Tail Between Mean and ¢

0.00 S000 SO0 a0 025 5987 A013 0987
0.01 5040 A960 0040 026 6026 3974 1026
0.02 5080 “4920 0080 027 0064 3936 1064
003 S120 ABE0 0120 028 6103 3897 J103
004 5160 4840 0160 029 6141 3859 1141
0.05 5199 4501 0199 030 5179 3821 1179
006 5239 AT61 02 031 6217 283 1217
007 5279 4121 079 032 £255 3745 235
0.08 5319 468]) L0319 033 5293 3107 1293
0.09 5159 A4 0359 034 6331 2669 1331
010 5398 4502 0398 0.35 5368 3632 1368
0.l 5438 L4562 0438 036 6406 359%4 1406
012 5478 4522 0478 0.37 6443 3557 J443
013 A517 4483 0517 0.38 H480 3520 1480
0.)4 3557 A3 0557 0.39 6517 3483 1517
0.15 5596 4404 0596 040 6554 3446 1554
Q.16 5636 4364 D636 041 6591 3409 1591
0.17 3675 4325 D675 042 6628 3372 1628
0.18 5714 4256 0714 043 6664 3336 1664
0.19 5153 4247 0753 044 6700 3300 4700
0.20 5793 4207 0793 045 6736 3264 A7
0.21 5832 4168 0832 046 6772 3n8 J772
0.22 S871 4129 0871 047 6508 3192 808
0.23 5910 A0S0 0910 048 6844 3156 844
024 5948 4052 1048 0.49 £879 3121 1879
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THE UNIT NORMAL TABLE
726 EPFEMNDIX B STATRHTICAL TARLES
(B8] (415 £ a3 iin 1A 1B 1< e}
Fropenn Frnpeaion Preportion Frofeamion Prigeation Progewicn
= i By in Tt Herewen Mear wnd = 3 m Bty b Taw Eetaven Mezn pial ¢
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Rk=21 S AT36 g 144 a2 mae ALS1
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Lk H340 AssD 2340 1.47 2292 ERE ] Az92
09§ JA564 638 3363 1.48 930 Ihnd AXDe
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THE UNIT NORMAL TABLE
(Al L i m A} LB} (194 m
Proporiion Propuetinn Fropanion Preponion Propontics Propurtion
z in Loty i Talt Petwsen Mean ond 2 z m Bady Ja Tasl Brevaeen Mexnend ¢
130 02332 D668 4332 200 itz D228 AT
3 9345 0655 A4S 201 Grie 222 AT78
152 9357 D643 43587 202 JT63 D7 ATE3
153 9390 J630 A3T0 03 G758 Q0212 AT88
1.4 g8 (618 A382 204 5793 0107 AT93
155 3N D606 4394 205 G798 0202 AT
156 8406 Asvd A0 206 9803 09 AR03
157 S41E 0582 A8 207 9808 0i9n ASOR
1.58 5329 05N A429 208 9812 {0IES M812
1.5% R 0559 4241 s ) 5817 D183 ABIT
160 8452 0548 As52 210 5821 0179 AB21
181 5463 0537 4463 21 D26 0174 . AR26
162 o474 0526 A4 212 9830 0170 AB30
FA3 5484 0516 A484 213 9834 L1656 4834
154 455 0508 A495 114 9838 el AEIR
145 9505 0495 A505 215 5842 " DSk As42
166 9515 LHBS AS15 116 4836 0184 AB4s
167 9525 L0475 A525 217 80 0150 4850
168 9535 65 ATAS 218 Rt 0146 AR54
169 0845 0458 A545 219 SRS7 0143 ARST
120 9554 JBdd6 As54 220 9861 Q139 4861
LN 9564 Di36 ASt4 221 9864 136 ARSS
172 4513 M2 4573 b drr ] 986K 132 AB68
173 9582 D418 A582 2 i | 019 AR
174 9591 i1 4591 124 975 0125 ABTS
175 9559 0401 A599 223 SE7R 0122 ART
176 9608 0392 AGDY 226 JDEE] 119 ABEL
177 Solé 0384 A616 e DEE4 ailé AEB4
178 8625 JOa7s A625 24 0887 0113 AR8T
1.79 5633 387 A6G33 229 Rt ] Hilo ARS0
1 80 9641 359 A6l 230 Sp91 Hio07 AR93
181 9649 L0331 A9 231 SE9A 0104 ARG
182 9656 K344 A5G 232 SR9R niaz AROE
153 9664 0336 ABGS 233 2901 o099 A901
134 8671 329 4671 234 9904 D96 A504
185 9578 Kikpnl A678 235 5906 D4 4806
186 286 0314 A686 236 0909 0031 A%
187 Bl k] ma7 A693 i3 @« 0089 A911
188 9699 0301 AH99 138 9913 0087 4913
189 9706 L0934 AT06 239 2016 0084 4016
190 S713 287 AT13 2.40 9918 Doaz AD1E
191 519 o281 A719 241 45310 D050 A920
192 8126 0274 4726 242 L) D078 A922
193 9731 J0268 A7132 143 92 0a7s A5
1594 9738 0262 AT3R 244 5927 0073 A9
195 9744 X236 ATH 245 5929 D071 4926
196 5750 0250 AT50 pX 9931 1069 4931
= 197 5156 0244 4756 247 8932 D068 A932
i98 Rpl 1] 0139 A161 248 L5t 0066 4934
199 2767 0223 AT67 149 9936 004 A936
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THE UNIT NORMAL TABLE

(A ] i {D) {A) By 116] i}

Propormion Proponicn Proporion Preponica Myopuriion Propenios
z in Beaw = Tail Brimeen Meeoand ¢ 4 i Body o Tail Betacss Mean and 7
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