CONFIDENTIAL

UNIVERSITI KUALA LUMPUR

MALAYSIAN INSTITUTE OF INDUSTRIAL TECHNOLOGY

FINAL EXAMINATION

JANUARY 2016 SEMESTER
COURSE CODE JGB 20103
COURSE TITLE APPLIED STATISTICS
PROGRAMME LEVEL BACHELOR
DATE 31 MAY 2016
TIME 2:30 PM - 5:30 PM
DURATION 3 HOURS

INSTRUCTIONS TO CANDIDATES

1. Please read the instructions given in the question paper CAREFULLY.
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3. This question paper consists of TWO (2) sections.
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SECTION A (Total: 40 marks)

INSTRUCTION: Answer ALL questions.
Please use the answer booklet provided.

Question 1

The Figure 1 shows the marital status of one region at Country A.
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From the Figure 1:

(a) List all the variables and determine whether it is qualitative or quantitative.

(b) Determine type of graph used to display the data.

Never
married

=

Married  Widowed Divorced or
separated

Marital status

Figure 1: Marital status

(c) Categorize the level measurement for each variable.

Question 2

CONFIDENTIAL

A Male

B Female

(6 marks)

(1 mark)

(3 marks)

The set of data in Table 1 shows the yearly salary (in thousand) of contractor workers at

Syarikat Pembinaan Maju Trading for year 2014.

Table 1: Yearly Salary (in thousand)

Salary (in rupees) | 2030 [30-40{40—50{50—60 [60—70|70--80 {8090 | 90--100"
No. of employees | 4 6 | 8 | 12 7 6 4 | 3
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Find for the data:

(a) the mean (3 marks)

(b) the mode (3 marks)

{c) the standard deviation (4 marks}
Question 3

The Figure 2 below shows the surfboard price for Shop A and Shop B. From the double box
plots, make a comparison between them.

Figure 2: Surfboard price for Shop A and Shop B

(10 marks)

Question 4

(@ 1Q tests are measured on a scale which is N{100, 225). A teacher wants to form an
'Eggheads Society' which only admits pupii with the top 1% of |Q scores. Determine the
cut-off point in the test to allow this to happen.

{5 marks)

(b) A manufacturer does not know the mean and standard deviation of the diameters of
ball bearings he is producing. However, a sieving system rejects all bearings larger
than 2.4 cm and those under 1.8 cm in diameter. Qut of 1000 ball bearings 8% are
rejected as too small and 5.5% as too big. Find the mean and standard deviation for
the ball bearing produced.

(5 marks)
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SECTION B (60 marks)

Answer THREE (3) questions only.

Please use the answer booklet provided.

Question 1

(@) A cheerleading squad received a mean rating (out of 100 possible points) of 75 + 12

(u+ o) in competitions over the previous three seasons. The same cheerleading

squad performed in 36 local competitions this season with a mean rating equalto 78 in
competitions. Determine whether mean ratings increased this season {compared to the

previous three seasons) at a 0.05 level of significance.

(12 marks)

(b) Based on the survey found that the average hotel room rate in New Orleans is $88.42
and the average room rate in Phoenix is $80.61. Assume that the data were obtained
from two samples of 50 hotels each and that the standard deviations were $5.62 and
$4.83, respectively. Find the 95% confidence interval for the difference between the
means for the data.

(8 marks)

Question 2

A researcher hypothesizes that the average number of sports that colleges offer for males is
greater than the average number of sports that colleges offer for females. A sample of the
number of sports offered by colleges is shown at Table 2. At o= 0.10, is there enough
evidence to support the hypothesis above.

Table 2: Number of sports offered to male and female

Males Females
6 11 11 2 15 6 8 11 13 g
6 14 8 12 18 7 5 13 14 6
6 9 5 6 9 6 5 5 7 6
a 9 18 7 6 10 7 6 5 5
15 6 11 5 5 16 10 7 8 S
9 9 3 5 8 7 5 5 6 5
8 9 6 i1 6 9 18 13 7 10
o 5 11 5 8 7 8 5 7 6
7 7 5 10 7 11 4 6 8 7
10 7 10 g 11 14 12 5 8 5
(20 marks)
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Question 3

(@) Itis claimed that there is no preference for customers to come into a shop as far as the
time of day is concerned. To test the correctness of this claim, the manager decides to
tally the number of customers that enter the shop during 6 sessions of two-hour periods
in a particular week and arrives at the following information:

Table 3: Number pf shop customers

Time period No of customers

08 -10 19
10-12 27
12-14 38
14 -16 38
16 -18 32
18 — 20 26

Judging from the Table 3, at the 0.05 level of significance, determine whether the
customers indeed have no preference as far as the time of the day is concerned to visit
this shop.

(20 marks)

(b) In a recent survey within a Supermarket chain, a random sample of 160 employees:
stackers, sales staff and administrators, were asked to grade their attitude towards
future wage restraint on the scale: very favourable; favourable; unfavourable; very
unfavourable shown in the Table 4. Out of the 40 stackers interviewed, 7 gave the
response 'favourable', 24 the response 'unfavourable', and 8 the response 'very
unfavourable'. There were 56 sales staff and from these, 10 responded ‘very
unfavourable', 9 responded 'favourable’ and 3 responded 'very favourable’. The rest of
the sample were administrators. Of these, 16 gave the response 'very favourable' and
2 the response 'very unfavourable'. In the whole survey, exactly half the employees
interviewed responded 'unfavourable'.

Tabie 4: Survey of employees fowards future wage restraint

Very favourable Favourable Unfavourable Very
unfavourable

Stackers

Sales staff

Administrators

Based on the survey, complete the Table 4 above. (5 marks)
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Question 4

In a biology experiment a number of cultures were grown in the laboratory. The numbers of
bacteria, in millions, and their ages, in days, are given in table below.

Table 4: Number of bacteria
Age (x) 112 3 4 5 6 7 8
No. of bacteria (y) | 34 | 106 | 135181 | 192 | 231 | 268 | 300

(a) Plot a scatter diagram with the x-axis having a scale up to 15 days and the y-axis up to

410 millions.
(5 marks)
{b) Calculate the sample coefficient of correlation.
(6 marks)
(c) Find the equation of the regression line.
(7 marks)
(d) Some late readings were taken and are given below in Table 4a:
Table 4a; Number of bacteria (late readings)
Age (x) 13 |14 |15
No. of bacteria (y) | 400 | 403 | 405
Add these points to your graph and describe it.
(2 marks)

END OF EXAMINATION PAPER
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Standard Normal Cumulative Probability Table

Cumulative probabilities for POSITIVE z-vaiues are shown in the foliowing table: - s

z 0.00 0.01 0.02 0.03 0.04 0.05 0.08 0.07 0.08 0.09

0.0 0.5000  0.5040 0.5080 0.5120 05160 05199  0.5238 0.5279  0.5319  0.5359
0.1 0.5398  0.5438 0.5478 0.5517 0.5557 05596 05636 05675 05714 05753
0.2 05793 05832 0.5871 0.5910 0.5948 0.5987 06026 0.6064 06103 05141

0.3 06179 08217 0.6255 0.6293 0.633 06368  0.6406 0.6443 06480 08517
0.4 0.6554 0.6591 0.6628 0.6664 06700 06736 06772 0.6808 06844 0.6879.

0.5 0.6915 06950 0.6985 0.7049 0.7054 07088 07123 07157 07190 0.7224
0.6 07257 0.7291 0.7324 0.7357 0.7389 07422 0.7454 0.7486 07517  0.7549
0.7 - 07580  0.7611 0.7642 0.7673 0.7704 07734  0.7764 0.7794 07823 07852
0.8 0.7881 0.7910 0.7939 0.7967 0.7995 0.8023  0.8051 0.8078 0.8106 08133
0.9 0.8159 0.8186 0.8212 0.8238 0.8264 0.8289 0.8315 0.8340 0.8365  0.8389

1.0 0.8413 0.8438 0.8461 0.8485 0.8508  0.8531 0.8554 0.8577 0.8599  0.8621
1.4 0.8643  0.8665 0.8686 0.8708 0.8729 08749 08770 08790 08810 08830
1.2 0.8849  0.8869 0.8888 0.8907 0.8925  0.8944  0.88962 0.8980  0.8997 09015
1.3 0.9032 0.9049 0.9066 0.9082 09098 09115 0.813 0.9147 09162 08177
1.4 0.9192  0.8207 0.9222 0.9236 0.9251 0.9265  0.9279 09292 09306 09318

1.5 0.9332 0.9345 0.9357 0.9370 09382 09394  0.9406 0.0418  0.9429  0.9441
1.6 0.9452 0.9463 0.9474 0.9484 09495 0.9505 0.8515 0.9525 0.9535  0.9543
1.7 0.9554 0.9564 0.9573 0.9582 0.9591 0.90509  0.9608 0.9616 0.9625  0.9633
1.3 0.9641 0.9649 0.9656 0.9664 0.9671 0.9678  0.9686 0.9603 0.9699  0.9706
1.9 0.9713 0.9719 0.9726 0.9732 0.9738 09744 09750 0.9756 0.9761 0.9767

2.0 09772 08778 09783 0.9788 0.9793 0.9798  0.9803 0.2808 p.9812 09817
2.4 0.9821 0.9828 0.9830 0.9834 0.9838 09842  0.9846 0.9850  0.9854 0.9857
2.2 0.9861 0.9864 0.9868 0.9871 0.9875 0.9878  0.9881 (.9884 0.9887 0.9890
23 0.9893 0.9896 0.9898 0.9901 0.9904  0.9906  0.9909 0.9811 09913  0.9916
2.4 09918  0.9920 0.9922 0.9925 0.9927 09929  0.9931 0.9932 0.9934 0.9936

25 0.9938 0.8940 0.9941 0.9943 0.9945 0.9946  0.0948 0.9949 0.9951 0.9952
2.6 0.9953 09855 0.9956 0.9957 0.9959 09280  0.9961 0.9962 0.9963 0.9964
2.7 0.9965 0.9966 0.9967 0.9968 0.9968 0.8970  0.9971 09972 0.9973 008974
2.8 0.9974 0.9975 0.9976 0.9977 0.9977 09978  0.9979 0.9979 0.9980  0.9981
29 0.9931 0.9982 0.9982 0.9983 0.9984 0.9984  0.9985 0.9985 0.0986 0.9986

3.0 0.9987 0.9987 0.9987 0.9988 0.9988 0.998%  0.9989 0.9989 0.9990 0.99%0
34 0.9990 0.8991 0.9991 0.9991 09992 09992  0.8992 0.9992 09993  0.9993
3.2 0.9993 09993 0.9994 0.9994 0.9994 09894  .9994 0.9995 0.9995  0.9985
3.2 0.9995 0.9995 0.9985 0.9996 0.9996 0.09%6  0.9996 0.9996 0.9996 0.9997
3.4 0.9997 0.9997 0.9997 0.8997 0.9997 0.9997  0.9997 0.9897 0.9997  (.0998




Standard Nermal Cumulative Probability Table

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

k4 0.00 0.04 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09
-3.4 0.0003 0.0003 0.0003 0.0003 0.0003 0.0003  0.0003 0.0003 00003  0.0002
-3.3 0.0005 0.0005 0.0005 0.0004 0.0004 0.0004  0.0004 0.0004 00004  0.0003
-3.2 0.0007 0.0007 0.00086 0.0006 0.0006 0.0006  0.0006 0.0005 0.0005 0.0005
=341 0.0010 0.0009 0.0008 0.0009 0.0008 0.0008  0.0008 0.0008 00007  0.0007
-3.0 0.0013 0.0013 0.0013 0.0012 0.0012  0.0011 0.0011 0.0011 0.0010  0.0010
-2.9 0.0019 0.0018 0.0018 0.0017 0.0016 0.0016 0.0015 0.0015 0.0014  0.0014
-2.8 0.0026 0.0025 0.0024 0.0023 0.0023 0.0022  0.0021 0.0021 0.0020  0.0019
-2.7 0.0035 0.0034 0.0033 0.0032 0.0031 0.0030  0.0029 0.0028 0.0027 0.0026
-2.6 0.0047 0.0045 0.0044 0.0043 0.0041 0.0040 0.0039 0.0038 0.0037 0.0036
-2.5 0.0062 0.0060 0.0059 0.0057 0.0055 0.0054 0.0052  0.0051 0.0049  0.0048
2.4 0.0082 0.0080 0.0078 0.0075 0.0073  0.0071 0.0069 0.0068 0.0066  0.0064
-2.3 0.0107  0.0104 0.0102 0.0009 0.0096 0.0094  0.0091 0.0089  0.0087  0.0084
-2.2 0.013¢  0.0136 0.0132 0.0129 0.0125 0.0122 0.0119 0.0116  0.0113 0.0110
-2 0.017¢  0.0174 0.0170 0.0166 0.0162  0.0158 0.0154 0.0150 00146  0.0143
2.0 0.0228  0.0z222 0.0217 0.0212 0.0207  0.0202 0.0197 0.0192 0.0188  0.0183
-1.8 0.0287  0.0281 0.0274 0.0268 0.0262 0.0256 0.0250 0.0244 00239 00233
-1.8 0.0359  0.0351 0.0344 0.0336 0.0329 00322 0.0314 0.0307 0.0301 0.0294
1.7 0.0446 0.0436 0.0427 0.0418 0.0409  0.0401 0.0392 0.0384 00375 0.0367
-1.6 0.0548 0.0537 0.0526 0.0516 0.0505 0.0495 0.0485 00475 00465  0.0455
-1.5 0.0668 0.0655 0.0643 0.0630 0.0818 0.0606 00594 0.0582  0.0571 0.0559
-t.4 0.0808 0.0793 0.0778 0.0764 0.0749 00735 0.0721 0.0708 0.0694 0.0681
-4.2 0.0968 0.0951 0.0934 0.0918 G.0901 0.0885 0.0869 0.0853 0.0838 0.0823
-1.2 0.1151 0.1131 01112 0.1083 0.1075  0.1056 0.1038 01020  0.1003  0.0985
-1.4 0.1357 0.1335 0.1314 0.1282 0.1271 0.1251 01230 01210 01190 01170
-1.0 0.1587 0.1562 0.1539 0.1515 01492 01469 0.1446  0.1423  0.1401 0.1379
-0.9 0.1841 0.1814 0.1788 0.1762 01736 01711 0.1665  0.1660 0.1835 0.1611
-0.8 02119 0.2090 0.2061 0.2033 0.2005 01977 01949  0.1922 01894  0.1867
-0.7 0.2420 0.2388 0.2358 0.2327 0.2296 0.2286 0.2236 0.2206 02177  0.2148
-0.8 0.2743 0.2709 0.2676 0.2643 02611 0.2578 0.2546 0.2514 02483  0.2451
0.5 0.3085 0.3050 0.3015 0.2981 0.2946  0.2912 02877 0.2843 02810 0.2776
0.4 0.3446 0.3409 0.3372 0.3336 0.3300  0.3264 03228 03192 0.3156  0.3121
-0.3 0.3821 0.3783 0.3745 0.3707 03669 03632 03594  0.3557 0.3520  0.3483
0.2 0.4207 0.4168 0.4128 0.4090 04052 04013 03974 0.3936 0.3397  0.3859
0.1 0.4602 0.4562 0.4522 0.4483 04443 04404 0.4364 0.4325 04286 0.4247
0.0 0.5000 0.4960 0.4920 0.4880 0.4840 0.4801 0.4761 04721 0.4681 0.4641




STATISTICAL TABLES

Degrees of
Sfreedom

160

120
150
200
300
400

508
600

Two-tailed test:
One-tailed test:

TasLE A2

¢ Distribution: Critical Values of {

10%
5%

6314
2920
2.353
2,132
2.015

1.943
1.894
1.860
1.833
1.812

1.796
1.782
1.771
1.761
1.753

1.746
1.740
1.734
1.729
1.725

1.721
1.717
1.714
1.711
1.708

1.706
1.703
1.701
1.699
1.697

1.654
1.691
1.688
1.686
1.684

1.682
1.680
1.679
1.677
1.676

1.671
1.667
1.664
1.662
1.660

1.658
1.635
1.653
1.650
1.649

1.648
1.647

1.645

5%
2.5%

12.706
4.303
3.182
2.776
257

2447
2.365
2.306
2262
2.228

2201
2179
2.160
2.145
2131

2.120
2.110
2.101
2.093
2.086

2.080
2.074
2.06%
2.064
2.060

2.056
2.052
2.048
2045
2.042

2.037
2.032
2.028
2.024
2.021

2018
2.015
2.013
2011
2.009

2.000
1.994
1.990
1.987
1.984

1.980
1.976
1.972
1.968
1.966

1.965
1.964

1.960

Significance level
2% 1%
1% 0.5%
31.821 63.657
6.965 9.925
4541 5.841
3.747 4,604
3.365 4.032
3.143 3.707
2.998 3.499
2.896 3.355
2.821 3.250
2764 3.169
2718 3.106
2.681 3.055
2.650 3.012
2.624 2.977
2.602 2.947
2.583 2.921
2.567 2.898
2.552 2.878
2.539 2.861
2.528 2.845
2518 2.831
2,508 2.319
2.500 2.807
2492 2.797
2.485 2.787
2479 27719
2473 2771
2.467 2.763
2.462 2.756
2457 2.750
2.449 2,738
2.441 2.728
2.434 2719
2,429 2.712
2423 2.704
2418 2.698
2.414 2.692
2410 2.687
2.407 2.682
2.403 2.678
2.390 2.660
2.381 2.648
2.374 2.639
2.368 2.632
2.364 2.626
2.358 2,617
2.351 2.609
2.345 2,601
2.339 2.592
2.334 2.588
2.334 2.580
2.333 2.584
2.326 2.576

0.2%
0.1%

318.309
22327
10.215

7173
5.893

5208
4.785
4.501
4.297
4,144

4,023
3.930
3.852
3.787
3.733

3.686
3.646
3.610
3.57%
3.552

3.527
3.505
3485
3467
3450

3435
3421
3.408
3396
3.385

3.365
3348
3333
3319
3.307

3.296
3286
3277
3.269
3.261

3232
3211
3195
3.183
3174

3.160
3.145
3031
3.118
3111

3.107
3.104

3.050

0.1%
0.05%

636.619
31.599
12.924

8.610
6.869

5.959
5.408
5.041
4.781
4.587

4437
4.318
4221
4.140
4,073

4.015
. 3.965
3.922
3.883
3.830

3.819
3792
3.768
3.745
3.725

3.707
3.690
3.674
3.65%
3.646

3.622
3.601
3.582
3.566
3.551

3.538
3.526
3.515
3.505
3.496

3.460
3.435
3416
3.402
3.390

3373
3.357
3.340
3.323
3.315

3.310
3.307

3.291

Mo



Data description

X
Mean for individual data, )( = Z
n

N

Mean for grouped data, X =
n

n(Xx)-(Xx)

Standard deviation for a sample, § =
n{n-1)

Standard deviation for grouped data,

\[(Zf ) (3 %)
n(n-1)

Probability and Counting Rules

Addition rule 1 {mutually exclusive)

P(A U B) = P(A) + P(B)

Addition rule 2 {not mutually exclusive)
P(AuB)=P(A)+P(B)-P(ANB)
Multiplication rule 1 {independent events)
P(AnB) =P(A)-F’(B)

Multiplication rule 2 (dependent events)
P(ANB)=P(A)-P(B|A)

Conditional probability P (B| A) = PE:(:)B)

Conditional events P (E) =1-p (E)

Mormal Distribuiion

A
Standard score £ = or =
a s

Central limit theorem Z = 2K
ofn

Hypothesis Testing

zfest Z = X_ﬂ
1 0‘/-\/;{

ttest‘tds/\/_ (df =n-1)

Chi-square test, * = Q(-E%)S—  (df=n-1)
T

Testing the Difference Between Two Bieans, Two

Proportions and Two Variances

(X )

2 test for comparing two means Z =

t test for comparing two means t =

z test for comparing two proportions

(531 _f‘z)_(p1 _pz)

2

8
F test for comparing two variance F = —; ,
S;

(d.f.N =n,-1,dfD=n, - 1)
Correlaticn and Rearession

Correlation coefficient,

n(>w)-2 Xy
Jn(Ex)-(2x () -(Z )
(Zy)(zx )= (00 )
n(y x*) - x)?

_nQm) - 00, )
RS ER

Chi Square and ANOVA
Chi-square for goodness-of-iit

P =Z(0_E)2

&2
Anovatest F = %
W

M=

o Zn()( )(GM))Z
B k-1

Z n-1s
DXCEE =



APPENDIX A

Z
Xav

Table 111 Percentage Poinrs x2., of the Chi-Squared Distribution

D0+ . 00+ 00+ 02 A5 21 3.84 5.02

l
2 Ot . 03 10 21 1.3% 4.61 3.99 7.38
3 07 . 22 33 58 2.37 6.25 7.81 035
4 21 30 48 1 1.06 336 7.78 9.49 i1.14
5 41 55 .83 1.15 1.61 4.35 924 1107 12.83
6 68 87 1.24 1.64 2.20 5.35 10.65 12.5% 14.45
7 99 1.24 1.69 2.17 283 6.35 1202 14.07 16.01
8 1.34 1.65 2.18 2.73 3.49 7.34 13.36 1551 17.53
9 1.73 2.09 2.70 33 4.17 8.34 14.68 16.92 19.02
10 2.16 2.56 3.25 3.94 487 9.34 1599 1831 2048
11 2,60 3.05 182 4.57 558 1034 17.28 1968 2192
12 3.07 357 4.40 323 630 1134 1855 21.0% 233
3 3.57 4.11 5.01 5.89 704 1234 19.81 2236 2474
14 4.07 4.60 5.6] 6.57 779 1334 21.06 2368 2612
15 4.60 5.23 6.27 7.26 855 14.34 2231 2500 2749
16 5.14 5.81 6.91 7.96 931 1534 2354 2630 2885
17 570 6.41 7.56 8.67 10.09 1634 2477 2759 3019
18 6.26 7.01 8.23 9.39 1087 1734 7599 2887 31353
19 6.84 7.63 8.91 10,12 11.65 1834 27.200 3014 3285
20 743 8.26 9.59 10.85 1244 1934 2841 3141 347
21 8.03 8.90 10.28 11.59 1324 2034 2962 3267 3548
22 8.64 9.534 10.9% 12.34 1404 2134 30.81 3392 36.78
23 9.26 10.20 11.69 13.09 14.85 2234 32,01 3517 38.08
24 9.89 10.86 12.40 13.85 1566 2334 3320 3642 3936
25 10,52 11.52 13.12 14.61 1647 2434 328 3765 40465
26 11.16 12.20 13.84 15.38 1729 2534 3556 38.89 4192
27 11.81 12.88 14.57 16.15 1811 26.34 3674 4011 43.19
28 12.46 13.57 1531 16.93 1894 2734 3792 4134 4446
29 £3.12 1426 16.05 17.71 1977 2834 3909 4256 4572
30 1379 14.95 16.79 18.49 20060 2934 4026 4377 4698
40 20.71 22.16 24.43 26.51 2005 3934 51.81 5576 5934
50 27.99 29.71 32,36 34.76 3769 4933 63.17 6750 7142
60 33,53 37.48 40.45 43.19 46.46 5933 7440 7908 8330
70 4328 43,44 48.76 5L.74 5533 69.33 8553 9053 9502
80 5117 33.54 57.14 60,39 64.28 7933 96.58 101.88 106.63
80 59.20 61.75 65.65 69.13 7320 8033 10757 Hi314 11814
100 67.33 70.06 74.22 771.93 8236 9933 11850 12434 129.56

6.63
9.21
11.34
13.28
15.09
16.81
18.48
2009
21.67
23.21
24.72
26.22
27.69
20.14
30.58
32.00
33.41
34.81
36.19
37.57
38.93
40.29
41.64
4298
4431
45.64
46.96
48.28
49.59
50.59
63.69
J6.13
88.38
100.42
112,33
124.12
13381

7.8
10.60
12.84
14.86
16.73
18.55
20.28
21.56
2359
25.19
26,76
2830
29.82
3132
EPR.11
34.27
3572
37.16
38.58
40.00
41.40
42.80
44.18
45.56
46.93
48.29
49.65
50.99
51,34
53.67
66.77
79.49
91.95
104.22
116.32
128.30
140117

v = degrecs of frecdom.
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