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INSTRUCTION: Answer ALL questions.

Please use the answer booklet provided.

Question 1

(a)

(b)

According to a government study among adults in the 25 - 34 years age group;, the
mean amount spent per year on reading and entertainment is $1,994. Assume that
the distribution of the amount spent follows the normal distribution with.a standard
deviation of $450.

(i) What percent of the adults spend more than $2,500 per year on reading and
entertainment?
[4 marks]

(i) What percent of the adults spend between $2,500 and $3,000 per year on
reading and entertainment?
[4 marks]

(iii) What percent of the adults spend less than $1,000 per year on reading and
entertainment?
[4 marks]

“Boot time” (the time between the appearance of the Bios screen to the first file that
is loaded in Windows) on Adam’s personal computer follows an exponential
distribution with - a mean of 27 seconds. Determine the probability his “boot” will

require:

(i) less than 15 seconds.
[4 marks]

(ii) more than 60 seconds.
[4 marks]
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Question 2

(a)

(b)

(c)

The mean age at which men in Malaysia marry for the first time follows the normal
distribution with a mean of 24.8 years. The standard deviation of the distribution is 2.5
years. For a random sample of 60 men, what is the likelihood that the age at which
that were married for the first time is less than 25.1 years?

[3:marks]

The mean performance score on a physical fitness test for UniKL student-athletes is
947 with a standard deviation of 205. If you select a random sample of 60 students,
what is the probability the mean is below 9007

[3 marks]

Information from the SYJ Insurance indicates the mean amount of life insurance per
household in United States is $110,000. This distribution follows the normal distribution
with a standard deviation of $40,000.

(i) If we select a random sample of 50 households, compute the standard error of the
mean.
[2 marks]

(i) What is the expected shape of the distribution of the sample mean?
[2 marks]

(iii) Determine the probability of selecting a sample with a mean of at least $112,000.
[3 marks]

(iv) Determine the probability of selecting a sample with a mean of more than $100,000.
[3 marks]

(v) Determine the probability of selecting a sample with a mean of more than $100,000
but less than $112,000.
[4 marks]
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Question 3

(a)

(b)

A random sample of 28 group leaders, supervisors, and similar personnel at ABC
company revealed that, on average, they spent 6.5 years in a particular job before
being promoted. The standard deviation of the sample was 1.7 years. Construct a 95%
confidence interval.

[4 marks]

Khairul recently assumed the position of director of the XYZ company. He would like
to know the updated data on employees loyalty. To investigate, he selects a random
sample of 25 staffs. The mean length of service in the sample is 8.32 years and the

standard deviation is 3.07 years.

(i) Determine the mean of the population.
[2 marks]

(i) Develop a 90% confidence interval for the population mean.
[4 marks]

(iii) The previous director, in'the summary she prepared as she retired, indicated the
mean of the service length was now “almost 10 years”. Does the sample
information substantiate this claim? Cite evidence.

[2 marks]

Ahmad is the owner of RST station. He would like to estimate the mean number of
gallons of gasoline sold to his customers. Assume the number of gallons sold follows
the normal distribution with a population standard deviation of 2.30 gallons. From his
records, he selects a random sample of 60 sales and finds the mean number of gallons
sold is 8.60.

(i) Determine the point estimate of the population mean.

[2 marks]
(i) Develop a 99% confidence interval for the population mean.

[3 marks]
(iii) Develop a 95% confidence interval for the population mean.

[3 marks]
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Question 4

(a)

(c)

(d)

Explain what is Type | error and Type Il error.
[4 marks]

A recent national survey found that high school students watched an average of 6.8
DVDs a month with a population standard deviation 1.8. The distributions of DVD's
watched per month follow the normal distribution. A random sample of 36 college
students revealed that the mean number of DVDs watched last month ' was 6.2. At
0.05 significance level, can we conclude that college students watch fewer DVD's a
month than high school students?
[4 marks]

Given the following hypotheses:

Ho:u <10

Hy:p > 10
A random sample of 10 observations is selected from a normal population. The sample
mean was 12 and the sample standard deviation 3. Using the 0.05 significance level:

(i) State the decision rule.

[2 marks]
(il) Compute the value of the test statistics.

[3 marks]
(iii) Explain your decision regarding the null hypothesis.

[3 marks]

Mariam is the vice president for Nursing Services at HKL Hospital. Recently she
noticed in the job postings for nurses that those that are unionized seem to offer higher

wages. She decided to investigate and gathered the following information.
Table 1

“Union $20.75 $2.25 0

Nonunion $19.80 $1.90 45

By using 0.05 significance level, would it be reasonable for her to conclude that union

nurses earn more? [4 marks]
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Question 5

(a) The following sample observations were randomly selected and were shown in the

table below.
Table 2
5 3 6 10
6 5 7 7

(i) Explain the purpose of correlation coefficient and its characteristics.

[4 marks]
(i) Determine the correlation coefficient.

[2 marks]
(iii) Interpret the relationship between x and y.

[2 marks]

(b) The manufacturer of Cardio Glide exercise equipment wants to study the relationship
between the number of months since the glide was purchased and the time, in hours,

the equipment was used last week. Let hours of exercised be the dependent variable.

Table 3
4 10 8 5 5 8 3
12 2 6 9 7 2 8

(i) Draw a scatter plot.

[3 marks]
(i) .Compute the correlation coefficient.

[3 marks]
(iii) Determine the equation of the regression line.

[4 marks]

(iv) Use the equation of the regression line to predict hours of exercised if the months

owned is 10. [2 marks]

END OF QUESTION PAPER
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STANDARD NORMAL TABLE (Z)

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.
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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
0.4995
0.4997

0.0040
0.0438
0.0832
0.1217
0.15¢1
0.1950
0.2291
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
0.4826
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
0.2842
0.293¢9
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
0.486€8
0.4898
0.4922
0.4941
0.4956
0.4967
0.4976
0.4982
0.4887
0.4991
0.4994
0.4995
0.4997

0.0120 0.0160 0.0190 0.0239 0.0279 0.0319 0.0359
0.0517 0.0557 0.0596 0.0636 0.0675 0.0714 0.0753
0.0910 0.0948 0.0987 0.1026 0.1064 0.1103 0.1141
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 02088 0.2123 0.2157 0.2180 0.2224
0.2357 0.2389 0.2422 0.2454 0.2486 0.2517 0.2549
0.2673 0.2704 02734 02764 0.2794 02823 0.2852
0.2969 0.2995 0.3023 0.3051 0.3078 03106 0.3133
0.3238 0.3264 0.3289 0.3315 0.3340 03365 0.3389
0.3485 0.3508 0.3513 0.3554 03577 0.3529 0.3621
0.3708 0.3729 0.3748 0.3770 08790 0.3810 0.3830
0.3907 0.3%25 0.3944 03962 0.3980 0.3997 0.4015
0.4082 0.4099 04115 04131 04147 04162 04177
0.4236 0.4251  0.4265 0.4279 04292 04306 0.4319
0.4370 0.4382 04394 04406 04418 04429 0.4441
0.4484 04495 04505 04515 04525 04535 0.4545
0.4582 « 0.4591 .0.4599 0.4608 04616 04625 0.4633
0.4664 0.4671 04678 0.4686 0.4693 0.4689 04706
0.4732 0.4738 0.4744 04750 04756 0.4761 0.4767
0.4788 0.4793 04798 0.4803 (04808 04812 04817
0.4834 0.4838 0.4842 0.4846 0.4850 0.4854 0.4857
0.4871 0.4875 0.4878 0.4881 04884 04887 0.4880
0.4901 0.4904 0.4906 04908 04811 04913 0.4916
0.4925 0.4927 04929 0.49831 0.4932 049834 0.4936
0.4943 0.4945 0.4946 04848 0.4849 04951 0.4852
0.4957 0.4959 0.4980 0.4961 04962 0.4963 0.4964
0.4968 0.4969 0.4970 04871 04972 049873 04974
0.4977 0.4977 04878 04879 04979 04980 0.4881
0.4983 0.4984 0.4984 0.4885 04985 0.4986 0.4986
0.4988 0.4988 0.4989 0.49889 04989 04090 0.4980
0.4991 0.4992 0.4992 0.4992 04992 049093 0.4993
0.4994 0.4994 0.4994 04994 04995 04995 0.4995
0.4996 0.4996 0.4996 0.4996 0.4996 04996 0.4997
0.4997 0.4997 0.4997 04997 04997 04997 0.4998
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Standard Normal Cumulative Probability Table
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Standard Normal Cumulative Probability Table

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

CONFIDENTIAL

e s

z 0.00 0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
34 0.0003  0.0003  0.0003 00003 0.0003 00003 00003 00003 00003 0.0002
3.3 0.0005 0.0005 0.0005 00004 00004 00004 00004 00004 00004 0.0003
3.2 00007 00007 00006 0.0006 00006 00006 00006 00005 00005  0.0005
3.1 0.0010  0.0008 00009 00009 ©0.0008 00008 0.0008 00008 00007 00007
3.0 0.0013 00013 00013 00012 00012 00011 00011 00011  0.0010 < 0.0010
2.9 0.0019 00018 00018 00017 00016 00016 00015 00015 00014 Q0014
2.8 00026 00025 00024 00023 00023 00022 00021 00021 00020 00019
2.7 00035 0.0034 00033 00032 00031 00030 00028 0.0028 / 00027 . 0.0026
2.6 0.0047 0.0045 00044 00043 00041 00040 00039 00038 00037 00036
2.5 00062 00060 0.0059 00057 00055 00054 00052 00051 00048 00048
24 0.0082 0.0080 0.0078 0.0075 00073 00071 00069 00068 0.0066 0.0064
2.3 0.0107 00104 00102 00099 00096 00094 00091 00089 00087 00084
29 00138 0.0136 00132 00129 00125 00122 00149 00116 00113 00110
21 0.0178 00174 0.0170 00166 00162 00158 00154 00150 00146 00143
2.0 00228 00222 0.0217 00212 00207 00202 00197 00192 0018 00183
1.9 0.0287 00281 00274 00268 00262 00256 00250 00244 00239 00233
4.8 00350 00351 00344 00336 00320 00322 00314 00307 00301 00294
4.7 0.0446 0.0436 0.0427 00418 00409 00401 00392 00384 00375 0.0367
1.6 00548 00537 00526 00516 00505 00495 00485 00475 00465  0.0455
4.5 0.0668 0.0655 0.0643 0.0630 00618 00606 00584 00582 00571 00558
1.4 00808 00793 00778 00764 00749 0073500721 00708 0.0684  0.0681
4.3 00968 00951 0.0934 00918 00901, 00885 00869 00853 00838 0.0823
4.2 01151 01131 01112 01083 01075 Q1056 01038 01020 01003  0.0985
44 0.1357 01335 01314 01202 01271 04251 01230 04210 01190 01170
4.0 0.1587 01562 0.1539 01515  0.1492 01489  0.1446  0.1423 01401  0.1379
0.9 0.1841 01814 01788  0.1762 04736 01711 0.1685 0.1660  0.1635  0.1611
0.8 02119 02000 02061 02033 02005 01977 01949 01922 0.18%4  0.1867
0.7 02420 02389 02358 02327 02296 02266 02236 02206 02177 0.2148
0.6 02743 027097 02676 ..02643 . 02611 02578 02546 02514 02483  0.2451
0.5 03085 03050 03015 02081 02046 02912 02877 02843 02810 02776
0.4 03446 03409 03372 03336 03300 03264 03228 03192 03156 03121
0.3 03821 03783, 03745 03707 03660 03632 03594 03557 03520 0.3483
0.2 04207 04168 04120 04080 04052 04013 03974 03936 03897  0.3859
0.4 04602 04562 04522 04483 04443 04404 04364 04325 04286 04247
0.0 05000 04960 040920 04880 04840 04801 04761 04721 04681 04641

EIB11103 BUSINESS STATISTICS

Page 11 of 13



’ MARCH 2024 CONFIDENTIAL

B.5 Student’s t Distribution

VAT,

-t t - 0 t ot
Confidence interval Left-tailed test Hight-tailed test

Confidence Intervals, ¢
oo% | oo | osw | eew | son | mew 0% | 90% |
Level of Significance for One-Tailed Test, o
o | 010 | 005 | 002 | 001 | 0005 | 00005 dr | 040 |
Level of Significance for Two-Talled Test, «
020 | 010 | 005 | ooz | o001 | oon 0.20

3078 | 6314 | 12706 | 31821 | 63857
1886 | 2020 4303 6.965 9925
1838 | 2353 3182 4.541 5841
1533 | 2132 2776 3747 4604
1476 | 2015 257 3.365 4032

1440 | 1043 2447 3.143 3707
1415 | 1885 2,365 2498 3499
1397 | 1860 2308 2.806 3358
1383 | 1813 2262 282 3250
1372 | 182 2228 2764 3169

1363 | 1706 220 2718
1356 | 1782 217 25681
; v 2160 2850
1.345 | 1761 2145 262
1.341 | 1753 2131 2802

1337 | 1746 2120
1333 | 1740 211
. 1734 2101
1328 | 174 2083
1328 | w78 2086

2 | 1823 | 1 2080
22 | 13 | 1w 2074
23 | 139 | 1T

4 | 1.318 | 171
1318 | 1708

1706

Dm0 an —

2410 2587 3518
2408 2685 3510
2407 25682 3508
2405 2580 3500
2403 2878 3408

1208 | 1675 2008 2402 2878 340z
1208 | 1878 2007 2400 2674 3488
1208 | 1674 2006 239 2872 3484
1207 | 1674 2005 2397 2670 3.480
17| 1873|2004 2.39% 2668 3476

6| 17| 1673] 2003 2.305 2567 3473
57| 127 | 1eTE| 2002 2364 2685 3470
1206 | ez 2002 2392 2663 3466
1206 | 160 2001 230 2662 3.483
1206 | 1871 2000 2390 2660 3460

1206 | 1870 2000 2388 2659 3457
12051 1670 1999 2.388 2857 3454
1205 1668 1008 2387 265 3452
£ : 3440
1.205| 1860 | 1997 2.385 2654 3447

1205 1668 1007 2364 2652 3444
1204 1868 1906 2383 2651 3442
1284 | 18681 1905 2.382 2658 3430
1204 | 1867 1005 2382 2640 3437
1204 | 1BET | 1004 2.381 2548 3435
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B.5 Student’s t Distribution (concluded)

CONFIDENTIAL

Confidence intervals, ¢
B0% | 9% | %% | % | 9% | 9%
Level of Significance for One-Tailed Test, o
o | 010 | oos | oms | oot | 0005 | 00006
Level of Significance for Two-Tailed Test, o

020 | 040 | 005 0.02 0.01 0.001
71| 1204 | 1667 | 1904 | 2380 | 2647 | 34 50
72 ] 1203 ] 1866 | 1983 ] 230 | 2846 | 34} %0
73] 1203 | 1666 | 13 | 2o | 2845 | 342
7A | 1203 | 1666 | 1903 | 2378 | 2644 | 34w o
75 | 1203 | 1865 | 102 | 24577 | 2843 | 2425 %
76 | 1203 | 1665 | 1082 | 235 | 2642 | 3473 %
77 1 1203 | 1865 | 1001 | 2376 | 2841 | 3421 3
78 | 1202 | 1ee5 | 1oen | 2475 | 2840 | 342
79 | 1207 | 1864 | 1000 | 2374 | 2840 | 3418 9%
80 | 1202 | 1864 | 1000 | 2374 | 2830 | 3418 gﬂé
B1 ] 1202 | 1864 | 1900 | 2373 | 2638 | 2415 :
82 | 1202 | 1864 | 1080 | 233 | 2637 | 3413
83 | 1202 | 1863 | 1080 | 2372 | 2636 | 3412
B4 | 1202 | 1863 | 1geo | 2372 | 2636 | 2410
B5 | 1202 | 1863 | 1988 | 2371
86 | 1201 | 1663 | 1988 | 2370
87 | 1201 | 1863 | 1888 | 2370
88 | 1201 | 1e6z | 1987 | 2360

S
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