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INSTRUCTIONS TO CANDIDATES

1. Please CAREFULLY read the instructions given in the question paper.

2. This question paper has information printed on both sides of the paper.

3. This question paper consists of FIVE (5) questions.

4. AnswerALL questions.

5. Please write your answers on the answer booklet provided.

6. All questions must be answered in English (any other language is not allowed).
7. This question paper must not be removed from the examination hall.

8. Present and future values tables and formulas has been appended for your reference.

THERE ARE TWELVE (12) PAGES OF QUESTIONS, EXCLUDING THIS PAGE.
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INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

(a) A random variable x, which is normally distributed, has mean of 20 and standard
deviation of 5. Find the probability that a randomly selected observation of x will

have a value:

(i) between 20 and 26.

[2.5 marks]

(ii) between 22 and 24.
[3 marks]

(ili)  equal to 15 or more.
[2.5 marks]

(iv) more than 25.

[2 marks]
(b) The normal probability distribution provides an easy-to-use approximation of

binomial probabilities.

(i) Explain why a normal distribution can be used as an approximation to a
binomial distribution?
[1 mark]
(i)  What conditions must be met to use the normal distribution to approximate
the binomial distribution.
[1 mark]
(i)~ Why is a correction for continuity necessary?
[1 mark]
(iv) A magazine reported that 6% of Malaysian drivers read the newspaper while
driving. If 300 drivers are selected at random, find the probability that exactly
25 say they read the newspaper while driving.

[7 marks]
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Question 2

(a)

(b)

(c)

The average life of TV tubes is known to be 20,000 hours with a standard deviation
of 8,000 hours. Assume the variables are normally distributed. What is the probability
that a sample of 33 tubes will have a mean life of more than 23,000 hours?

[4 marks]

Neilson reported that children between the ages of 2 and 5 watch an average of
25 hours of television per week. Assume the variable is normally distributed and the
standard deviation is 3 hours. If 20 children between the ages of 2 and 5 are

randomly selected, find

(i) the standard deviation of the sample means.
[2 marks]
(ii) the probability that the mean of the number of hours they watch television
will be greater than 26.3 hours.
[4 marks]

The contents (in milliliters, ml) of bottles of shampoo are known to be normally
distributed with standard deviation of 30ml. A random sample of 75 bottles is found

to have the following contents:

Sample 1 2 3 4 5 6 7 8 9 10 | 11 | 12 | 13 | 14 | 15
gj”te”t' 189 | 204 | 205.| 234 | 200 198 | 215 | 178 | 210 212 | 232 | 210 | 188 | 201 | 199
(i) Make a point estimate of the mean content, /i of the bottles.
[2 marks]
(ii) Calculate the standard error of the mean, o.
[2 marks]

(iif) Calculate 95% and 99% confidence intervals for the mean content, /i of the
bottles.

[6 marks]
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Question 3

€

(b)

Find the t,/, value for a 95% confidence interval when sample size is 22,

[2 marks]

Ten randomly selected automobiles were stopped, and the tread depth of the right front
tire was measured. The mean was 0.32inch, and the standard deviation was 0.08inch.
Find the 95% confidence interval of the mean depth. Assume that the variable is
approximately normally distributed.

[4 marks]

A survey of 200,000 boat owners found that 12% of the pleasure boats were named
Serenity. Find the 95% confidence interval of the true proportion of boats named
Serenity.

[4 marks]

A researcher wishes to estimate, with.95% confidence level, the proportion of people
who own a home computer. A previous study shows that 40% of those interviewed had
a computer at home. The researcher wishes it to be accurate within 2% of the true
proportion. Find the minimum sample size necessary.

[3 marks]

It is reported that the average yearly salary of teachers is RM42,000. A sample of 30
teachers has a mean salary of RM43,260. At a = 0.05, test the claim that teachers earn
more than RM42,000 a year. The standard deviation of the population is RM5,230.

[5 marks]

Explain what is meant by P — value
[2 marks]
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Question 4

(a)

(b)

A survey found that the average hotel room rate in Langkawi is RM88.42 and the
average room rate in Redang is RM80.61. Assume that the data were obtained from
two samples of 50 hotels each and that the standard deviations were RM5.62 and

RM4.83, respectively.

(i At a = 0.05, can it be concluded that there is a significant difference in the
rates?
[5 marks]

(ii) Find the 95% confidence interval for the difference between the means for the

hotel rates.
[4 marks]
(iii) Is your result in (i) agrees with the results obtained in (i) above? If yes, why?
[2 marks]

A recent survey of 200 households showed that & had a single male as the head of
household. Forty years ago, a survey of 200 households showed 6 had a single male
as the head of household.

(i) At a = 0.05, can it be concluded that the proportion has changed?
_ [5 marks]
(i) Find the 95% confidence interval of the difference of the two proportions.
[4 marks]
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Question 5

(a)

CONFIDENTIAL

In a study on speed control, it was found that the main reasons for regulations were to

make traffic flow more efficient and to minimize the risk of danger. An area that was

focused on in the study was the distance required to completely stop a vehicle at

various speeds. The following table shows the speeds (in miles per hour, MPH) and

braking distance (in feet) recorded for the study.

MPH Braking distance (feet)
20 20
30 45
40 81
50 133
60 205
80 411

Assume that MPH is going to be used to predict stopping distance.

(i)

(viii)

Which of the two variables is the independent and dependent variable?

[2 marks]
What type of variable s the independent variable?
[1 mark]
What type of variable is the dependent variable?
[1 mark]
Construct a scatter plot for the data.
[3 marks]

Compute the correlation coefficient, r. Interpret the relationship between the
two variables.
[4 marks]

Find the linear regression equation.

[5 marks]
What does the slope tell you about MPH and braking distance? How about the
y-intercept?

[2 marks]
Find the braking distance when MPH = 100. Interpret your answer.

[2 marks]

END OF QUESTION PAPER
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FORMULAS AND STATISTICAL TABLE
PROBABILITY DISTRIBUTIONS

Uniform distribution:

1
(b—a)
a+b

2

5o |@=a?
12

Exponential distribution:

Plx)=

if a<x <bandO0elsewhere

Normal distribution:
X_
7 = il
a
_ X
zZ= o
Im

Standard error of the mean:

3 p _ =1 _a
P(arrivaltime < x) =1—e ™ 0z = =
P(arrival time > x) = e™*
ESTIMATIONS
Point estimation: Interval estimation:
7= rx Cl = point estimate + margin of error
n
g = T(x—%)* Margin of error:
o n-1 E 7 o
a X N %\/ﬁ
P=3
E —_ ZE p(l_p)
2 n
Sample size:
Zo
n= (‘E')Z Confidence interval:
2 =7 1.8
nz(zlquq CI —xiz.:r/z\/ﬁ

Confidence intervals (two populations):

EIB11103 BUSINESS STATISTICS

CI =fita/2,dfj—ﬁ,df=n—l
Cl =p + za), [H2
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HYPOTHESIS TESTING AND DISTRIBUTIONS

Test statistic:
= ;_# 4= % _ [(n1—1)s42+(ny—1)s;,2
/\/ﬁ P Sp - TL1+T12—2
X—p Xd—Hd c
t=5— =" R
o " e
HYPOTHESIS TESTING TWO POPULATION
5= Xq1—X3 = )
[z o2 22
n11 * ny nq W ny
b= X1 % I = 51?
(n1-Ds12+ma-1)sp2 [1 1 T g2
: nitnz—2 nq I na ?
e
PAG+s-
REGRESSION AND CORRELATION
o ) - E0Y) —
e — @07Inny? — ()] b= [
, _ ) - G0 )
n(Xx?) — (Xx)?]

= [(EV)Ex*) = (Tx) Exy )]
n(Zx?) — (Xx)?]
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STANDARD NORMAL TABLE (2Z)

Entries in the table give the area under the curve
between the mean and z standard deviations above
the mean. For example, for z = 1.25 the area under
the curve between the mean (0) and z is 0.3944,

0.00 |

0.01 |

0.02 |

003| 004] 005 006 007 0.08|.0.09

2.6

2.7

2.8

2.9

3.0

3.1

3.2

33

3.4

0.0000
0.0398
0.0793
0.1179
0.1554
0.1915
0.2257
0.2580
0.2881
0.3159
0.3413
0.3643
0.3849
0.4032
0.4192
0.4332
0.4452
0.4554
0.4641
0.4713
0.4772
0.4821
0.4861
0.4893
0.4918
0.4938
0.4953
0.4965
0.4974
0.4981
0.4987
0.4990
0.4993
0.4985
0.4997

0.0040
0.0438
0.0832
0.1217
0.1581
0.1950
0.2281
0.2611
0.2910
0.3186
0.3438
0.3665
0.3869
0.4049
0.4207
0.4345
0.4463
0.4564
0.4649
0.4719
0.4778
0.48286
0.4864
0.4896
0.4920
0.4940
0.4955
0.4966
0.4975
0.4982
0.4987
0.4991
0.4993
0.4995
0.4997

0.0080
0.0478
0.0871
0.1255
0.1628
0.1985
0.2324
0.2642
0.2939
0.3212
0.3461
0.3686
0.3888
0.4066
0.4222
0.4357
0.4474
0.4573
0.4656
0.4726
0.4783
0.4830
0.4868
0.4898
0.4922
0.4941
0.4956
0.4967
0.4976
0.4982
0.4987
0.4991
0.4994
0.4995
0.4997

0.0120 0.01680 0.0190 0.023%9 0.0279 0.0319" 0.03589
0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753
0.0910 0.0948 0.0987 0.1026 0.1064 01103 0.1144
0.1293 0.1331 0.1368 0.1406 0.1443  0.1480 0.1517
0.1664 0.1700 0.1736 0.1772 0.1808 0.1844 0.1879
0.2019 0.2054 0.2088 0.2123 02157 0.2190 0.2224
0.2357 0.2389 0.2422 0.2454 0.2486 02517 0.2549
0.2673 0.2704 0.2734 0.2764 0.2794 0.2823 0.2852
0.2969 0.2895 03023 03051 0.3078 0.3106 0.3133
0.3238 0.3264 0.328¢ 0.3315 0.3340 03365 0.3389
0.3485 0.3508 035183 0.3554 0.83577  0.3529 0.3621
0.3708 0.3729 0.3748 0.3770 0.3790 0.3810 0.3830
0.3807 0.3925 0.83944 0.3962 0.3980 0.3997 0.4015
0.4082 0.4009. 0.4115 04131 04147 04162 0.4177
0.4236 0.4251  0.4265 04279 04292 04306 0.4319
0.4370 0.4382 04394 0.4406 0.4418 0.4429 0.4441
0.4484 0.4495. 0.4505 0.4515 04525 04535 0.4545
0.4582 0.4501 0.4599 0.4608 04616 04625 0.4633
0.4664 0.4671 0.4678 04686 04693 04699 04706
0.4732 0.4738 04744 04750 04756 04761 0.4767
0.4788 04793 0.4798 0.4803 0.4808 0.4812 0.4817
0.4834 0.4838 0.4842 0.4846 0.4850 04854 0.4857
0.4871 0.4875 0.4878 0.4881 0.4884 04887 0.4890
0.4901.0.4904 0.4906 04909 04911 04913 04916
0.4925 0.4927 04929 0.4931 0.4932 04934 0.4936
0.4943 0.4945 0.4946 0.4948 0.4949 04951 0.4952
0.4957 0.4959 04960 0.4961 0.4962 0.4963 0.4964
0.4968 0.4969 04970 04971 04972 04973 0.4974
0.4977 0.4977 0.4978 04979 04979 0.4980 0.4981
0.4983 0.4984 04984 04985 04985 04986 0.4986
0.4988 0.4988 0.4989 0.4989 0.4989 0.4990 0.4990
0.4991 0.4992 04992 04992 04892 04993 0.4993
0.4994 0.4994 0.4904 04994 04995 049895 0.4995
0.4996 0.4996 0.4996 0.4996 0.4996 04996 0.4997
0.4997 0.4997 0.4997 0.4997 0.4997 0.4997 0.4998
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Standard Normal Cumulative Probability Table

Cumulative probabilities for POSITIVE z-values are shown in the following table:
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Standard Normal Cumulative Probability Tabie

£

Cumulative probabilities for NEGATIVE z-values are shown in the following table: e ~

z 0.00 0.01 0.02 0.0 0.04 0.05 0.06 0.07 0.08 0.08
34 | 00003 00003 00003 00003 00005 00003 00003 00003 00003 00002
3.3 | 00005 00005 00005 00004 00004 00004 00004 00004 00004  0.0003
3.2 | 00007 00007 00006 00006 00006 00006 00006 00005 00005 00005
314 | 00010 00009 00009 00009 00008 00008 00008 00008 0.0007 4 0.0007
30 | 00013 00013 00013 00012 00012 00011 00011 00011 00010 0.0010

-2.9 0.001¢ 00018 00018 00017 00016 00016 00015 00015 _00014 00014
-2.8 0.0026 00026 00024 00023 00023 00022 00021 0.0021 / 0.0020  0.001¢
-2.7 0.0035 00034 00033 00032 00031 0.0030 00028 00028 00027 * 00026
-2.6 0.0047 00045 00044 00043  0.0041 0.0040 00038 00038 00037 00036
-2.5 0.0062 00080 00059 00057 00055 00054 00052 00051  0.0049  0.0048

-2.4 0.0082 00080 00078 00075 00073 0.0071 0.0068 0.0088 0.0086 0.0064
-2.3 0.0107 00104 00102 0.0088 00096 00094  0.0081 0.0089 00087  0.0084
-2.2 0.0138 00136 00132 00120 00125 00122 001918 00116 00113 00110
-2.14 00178 00174 00170 00166 0.0162 00158 0.0154 00150 00146 0.0143
-2.0 00228 00222 00217 00212 0.0207 00202 00197 001920 00188 00183

-1.9 0.0287 0.0281 0.0274 00268 00262 00256 00250 00244 00239 00233
-1.8 00358 00351 00344 00336 00328 00322 00314 00307 00301 00204
4.7 0.0446  0.0436 00427 00418 00408 00401 00382 00384 00375 0.0367
-1.6 0.0548 00537 00526 00516 00505 00495 00485 00475 00465 0.0455
-1.5 0.0668 00655 00643 00630 _00618 00606 00594 00582 00571 0.0559

-1.4 0.0808 0.0783 0.0778 0.0764( 0.0749 00735 0.0721 00708 00694  0.0681
-1.3 00968  0.0951 0.0934 0.0918  0.0901 00885 0.0869 00853 00838 00823
-1.2 0.1151 0.1131 0.1112 01083 | 0.1075 01056  0.1038 01020 0.1003  0.0985
-1.1 0.1357 0.1335 01314 0282  0.1271 0.1251 01230 01210 01190 01170
-1.0 0.1587 0.1562 0.1539° 0.1515  0.1492 0.1469 0.1446 01423 0.1401 0.1379

0.9 0.1841 01814 0A788  0.762 04736 01711 0.1685 01660  0.1635  0.1611
0.8 0.2118 02000 402061 02033 02005 01977 01949 01922 0.1894  0.1867
0.7 0.2420 023897 02358, 02327 . 02206 02266 02236 02206 02177 0.2148
0.6 02743 02709 02676 02643 02611 02578 02546 02514 02483  0.2451
0.5 03085 03050 03016 0.2981 02046 02912 0.2877 02843 02810 0.2778

0.4 03446 03409 0, 03372 , 03336 03300 03264 03228 03182 03156  0.3121
-0.3 0.3821 03783 0 03745 03707 03669 03632 03594 03557 03520 0.3483
0.2 0.4207 04168 04120 04090 04052 04013 03974 03936 03897 03859
0.1 04602 04562 04522 04483 04443 04404 04364 04325 04286 04247
0.0 0.5000 04960 . 04920 04880 04840 04801 04761 04721 04681 04641
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B.5 Student’s t Distribution

& €&
~f s -~ { g ¢

Configence interval Left-tailed test Right-tailed test

Gonfidence Intervals, ¢

0% | 0% | os% | sew | e | ey e | 9% |
Level of Significance for One-Tailed Test, « Level of Signif
o | 010 | 005 | 0025 | oot | o005 | o000s d | 040 | 005 |
Level of Significance for Two-Tailed Test, o« Level of Slgni

0.20 ai0 0.05 o0z o0 0.001 020 040
1| 2078 | 6314 | 12706 | 31821 | 63657 | 636610 E
2| 1886 | 2000 | 4303 | 6065 | 9925 | 21500 37
3 1638 2353 3182 4.541 5541 12824 38
41533 |2 | 2me | aver | 4e04 8610 30
51 1476 | 2095 | 25m | 3365 | ene 6860 40
6] 1440 | 1083 | 2447 | 3143 | 3707 5950 4 .
7 1415 1805 2.365 2.908 3.490 5408 42 2018 2418 2508 3538
6 | 1307 | 1860 | 2306 | 2806 | 3355 5041 x 2017 | 2416 | 2695 | 3532
9| 1383 | 183 | 2260 | 282 | 2250 4781 i 2015 | 2414 | 2802 | 352
10 1372 | 1812 | 2228 | 2764 | 3160 4587 45 1 2014 | 2412 | 2600 | 3520
11 1.363 1706 220 2718 1.300 1678 203 2410 2887 iss
120 135 | e | 2170 | 26w I ""‘ﬁ 1678 | 2012 | 2408 | 2885 | 3510
13 | 1350 | 1771 | 2160 | 2650 8] 1 1677 201 | 2407 | 2emz | 308
4 1.345 1.761 2145 48 1.280 1877 2me 2405 2.680 3.500
15 ] 131 | s | 213 50| 1200] 1676| 2000 | 2403 | 2678 | 3406
16 2120 57| 8| 1675| 2008 | 2402 | 2ET6 | sAm2
17 s2| 1208) 1675| 2007 | 2400 | 2674 | 3488
% sa| 1208 | 1674 2006 | 2000 | 2872 | nas4
19 54| 1207| 1674| 2005 | 2307 | 2670 | 3480
20 55| 1207 | 1673] 2008 | 2306 | 2868 | 3476

1207 | 1673| 2003 ] 2305 | 2867 | 2473
1207 | 1672| 2002 | 2304 | 2865 | 2470

126 | 1ET2 ) zo02 2302 2863 3466
1206 | 1871 2001 2301 2662 3.463
196 | 18N 2.000 2.300 25660 3.460

L6 | eI 2000 2.380 259 3457
1.205 | 1670 1.998 2.388 2857 3.454

BEEnm

NE

128 | 1eee| 1008 | 2386 | zess | zas0
1205 16601 1007 | 2385 | 2654 | 347

1205 | 1668 | 1907 2.384 2652 3444
1204 1668} 1906 2383 285 3442
12041 16881 1905 2382 2650 3400

HE2R9E ARL82 28R4y
¥
8
g
n
8
2

1204 | 1g67 | 1004 | 2381 | 2648 | 3435
{continued’)
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B.5 Student’s t Distribution (concluded)

Confidence intervals, ¢
80% | 0% | %% | 9% | o | mew
Level of Significance for One-Tailed Test, o
g | 010 [ 005 | 005 | oo | ooos | 00005 df
Level of Significance for Two-Tailed Test, o

0.20 0.10 0.06 o 0.01 0.001

T 1284 | 167 1994 2.380 2647 | 3433
72 1 1200 | 1666 1903 2379 2646 | 3431
73| 1293 | 1866 1.093 2379 2845 | 3420
T4 1 1200 | 1666 1.993 2378 2844 | 3427
75 1 1208 | 1665 1992 2317 2643 | 3425

78 | 1203 | 1865 1902 2.376 2642 | 34
77 1208 | 1668 1901 2.376 2641 | 34
78 | 1202 | 1865 1 2375 2640 | 3420
79| 1202 | 1684 1900 2374 2640 | 3418
80 | 1202 | 1664 1990 2374 2630 | 3416

g1 | 1202 | 1688 | 1000 | 2373 | 263 | 3418 1
82 | 1202 | 1664 | 1080 | 2373 | 2637 | 3413 10
81 | 1202 | 1663 | tes0 | 232 | 263 | 2412 \

PRSS SRBERBZE EBR

84 | 1202 | 18683 1.989 2312 2636 | 3410
85 | 1.202 | 1663 1.988 2.3M 2635 | 34

86| 16s3| 1073 | 23| 2603 | 335
o8| tesa| 1o | zms | 2eor | 30
%

1
1
1
8 | 1201 | 1863 | 1988 | 2370 | 2634 1
87 | 1201 | 1463 | 1988 | 2370 | 2634 | 3 1
88 | 1201 | veez | ovesy | 2380 | 2 3. w 1

16451 1060 | 2328 | 2576 3201
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