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QUESTION 1 [20 MARKS]

1.1 The mean is: [2]
A. a summary of some data estimated by adding all the numbers and dividing by the number
of observations minus one.
B. a summary of the data that is a measure of the population rather than a sample.
C. asummary of some data that is always halfway between the maximum and minimum value
of the data.
D. none of the above
1.2 If data show “homogeneity of variance”, it means that: (2]
A. They must be analysed with a chi-square test.
B. Scores in each group or condition show comparable amounts of variance.
C. The data are normally distributed.
D. They have been measured on an interval or ratio scale.
E. None of the above.
1.3 If you perform a one-tailed statistical test, your hypothesis is: (2]
A. That the experiment was conducted double blind.

. That the difference between your groups will be in a specific direction.

. That the two different measurements are unpredictable from each other.

. That the variance of two measurements does not differ significantly.

. That the mean of two measurements does not differ significantly.

B
C
D
E
1.4  Atype ll error: (2]
A. Is when one rejects the null hypothesis when in fact is true.

B. Is when one accepts the null hypothesis when it is false.

C. Is always the result of bias in the sample.

D

. Is the error of using the wrong test.

m

IS the error of using the same data twice.

1.5 If a sample is unrepresentative, this implies: (2]
A. That not enough data were collected.

B. The data are not normally distributed.

C. That one single measurement was not typical and therefore not useful.

D. That the sample should not be used to make inferences about the population.
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QUESTION 2 [45 MARKS]

2,

2.2

2.3

2.4

Njako Investment Trust gives each of its employees an aptitude test. The scores on the
test are normally distributed with a mean of 75 and a variance of 225. A simple random
sample of 25 is taken from the population of 5000.

2.1.1 What is the probability that the average aptitude test score in the sample will
be between 72.13 and 80.13? [6]

2.1.2 Find avalue X, such that P(;SK):O.3994 (4]

The operation manager wants to have 90% confidence of estimating the proportion
of nonconforming newspapers to within +0.05 of its true value. In addition, because
the publisher of the newspaper has not previously undertaken such a study, no
information is available from past data. Determine the sample size. (5]

The personnel department of a large corporation wants to estimate the family dental
expenses of its employees to determine the feasibility of providing a dental insurance.
A random sample of 10 employees reveals the following family dental expenses for
the year 2020.

110 362 246 85 510 208 173 425 316 179

(a) Find the sample mean of these family dental expenses. [1]

(b) Find the sample variance of these family dental expenses. (3]

(c) Construct a 95% confidence interval estimate of the true population variance
of family dental expenses. (6]

The table below shows data on type of school area and the student’s choice of good

grades, athletic ability, or popularity as most important.

Goals Type of School Area

Urban Suburban Rural
Good grades 24 87 57
Athletic ability 6 42 50
Popularity 5 22 42

At the 5% level of significance, is there a relationship between the type of school area
and the student’s choice of good grades, athletic ability, or popularity as most

important? (10]
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2:5

2.6

A random sample of employees of a large company was asked the question, "Do you

participate in the company's stock purchase plan?" The answers are shown below.

Yes No No Yes No No Yes Yes No No

No Yes Yes Yes Yes Yes No No Yes Yes

No Yes Yes No Yes Yes No Yes Yes Yes

Use a 99% confidence interval to estimate the proportion of all employees who do

not participate in the company's stock purchase plan. [5]

Fifteen Smart Cars were randomly selected in Windhoek and the highway speed of
each was noted. The analysis yielded a mean of 47 kilometres per hour and a standard
deviation of 5 kilometres. Find and interpret a 90% confidence interval for the average

highway speed of all Smart Cars in Windhoek. [5]

QUESTION 3 [20 MARKS]

3.1

A manufacturer claims that the average thickness of the spearmint gum it produces is
7.50 one-hundredths of an inch. A quality control specialist regularly checks this claim.
On one production run, she took a random sample of n = 10 pieces of gum and
measured their thickness. The measurements are assumed to be normally distributed

and are recorded in the table below:

7.65 7.60 7.65 7.70 7.55

7.55 7.40 7.40 7.50 7.50

Using the above data obtained by the quality control specialist, test the manufacturer’s
claim at 5% level of significance. (8]
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2.2

The M&N association has noted with concern that the number of typing errors their
secretaries commit per page, on average, is significantly high. The authorities at the
Institution organised a two-week training workshop for the secretaries after which
they compile the following table showing the average errors each secretary

committed per page before and after the training workshop.

Secretary 1 2 3 4 5 6 7 8 8 10

Before 8 7 6 8 11 4 8 3 10 12

After 5 4 5 10 8 0 8 3 8 10

Can the authorities be sure at 5% level of significance that, the training workshop

helped the secretaries to improve typing skills? [12]

QUESTION 4 [25 MARKS]

4.1

A specialist teacher wanted to find out whether there were differences in the
effectiveness of 3 methods of teaching reading to students with dyslexia. She divided
the participants into 8 groups and subjected each group to a different method. The
marks obtained by each group using different teaching methods are recorded in the

following table:

Group A B C D E F G H
Method A 7 9 5 10 1 12 9 5
Method B 4 2 4 4 3 6 5 1
Method C 3 7 2 10 6 8 12 2
4.1.1 State the assumptions of the Analysis of Variance (ANOVA) (3]

4.1.2 Can the teacher conclude, at 5% level of significance, that there were

significant differences in the effectiveness of the 3 methods? [15]
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4.2 Is consumer reaction to a product marketing display different from one market to
another? A company that manufactures kitchen appliances construct the same
product display in large department stores in each of two different markets, A and B.
10 persons viewing the display randomly selected at each location and asked to rate
the display on scale of 1 to 20. The 20 ratings are shown in the table below.

Market A | 15 11 20 14 8 12 5 17 13 18
Market B | 17 6 15 10 6 8 10 16 8 7

Using the Manny Whitney U test, do data provide sufficient evidence to indicate that,

the levels of ratings differ between the two markets? Use alpha = 0.01 (7]
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F Table for alpha=0.05

F (08,001,002
df2/dft 1 2 3 4 S 6 7 8 9 10 12 15 20 24 30 40 60 120 INF

b 3 161.4476 199.5| 215.7073] 224.5832| 230.1619 233.986| 236.7684| 238.8827| 240.5433| 241.8817 243.906| 245.94%9| 248.0131| 249.0518| 250.0951| 251.1432| 252.1957| 253.2529| 254.3144

2 18.5128 19 19.1643 19.2468 19.2964 19.3295 19.3532 19.371 19.38438 19.3959 19.4125 19.4291 19.4458 19.4541 12.4624 19.4707 19.4791 19.4874 19.4857

3 10.128 9.5521 9.2766 9,1172 9.0135 8.9406 8.8867 8.8452 8.8123 8.7855 8.7446 8.7029 8.6602 8.6385, 8.6166 8.5244 8.572 8.5494 8.5264

4 7.7086 6.9443 6.5914 56,3882 6.2561 6.1631 6.0942 6.041 5.95988 5.9644 5.9117, 5.8578 5.8025 5.7744 5.74539 5.717 5.6877 5.6581 5.6281

5 6.6079 5.7861 5.4095 5.1922 5.0503 4.9503 4.8752 48183 4.7725 4.7351 4.6777 46188 45581 4.5272 4.4357 4.4638 4.4314 4.3685 4.365

6 5.9874 5.1433 47571 4.5337 4.3874 4.2839 4,2067 4.1468 4,098 4.06 3.9999 39381 3.8742 3.8415 3.8082 3.7743 3.73%8 3.7047 3.6689

7 5.5914 47374 4.3468 4.1203 39715 3.866 3.787 3.7257 3.6767 3.6365 3.5747 3.5107 3.4445 3.4105 3.3758 3.3404 3.3043 3.2674 3.2298

8 5.3177 4.459 4.0662 3.8379 3.6875 3.5806 3.5005 3.4381 3.3881 3.3472 3.2839 3.2184 3.1503 3.1152 3.0724 3.0428 3.0053 2.9669 2.9276

9 5.1174 42565 3.8625 3.6331 3.4817 3.3738 3.2927 3.229 3.1789 3.1373 3.0729 3.0061 2.9365 2.3005 2.8637 2.8259 2.7872 2.7475 2.7067
10 4.9646 4.1028 3.7083 3.478 33258 3.2172 3.1355 3.0717 3.0204 2.9782 2,913 2.845 2.774 2.7372 2.65%6 2.6609 26211 2.5801 2.5379
11 4.8443 3.9823 3.5874 3.3567 3.203%8 3.0246 3.0123 2.948 2.8962 2.8536 2.7876 2.7186 2.6464 2.609 2.5705 2.5309 2.4901 2.448 2.4045
12 47472 3.8853 3.4503 3.2592 3.1059] 29961 2.9134 2.8486 2.7964 2.7534 2.6866 2.6169 2.5436 2.5055 2.4663 2.4259 2.3842 2.241 2.2862
i3 4,6672 3.8056 3.4105 3.1791 3.0254 29153 28321 2.7669 2.7144 2671 2.6037 25331 2.4589 2.4202 2.3803 2.3392 2.2966 2,2524 2.2064
14 4.6001 3.7389 3.3439 3.1122 2.9582 2.8477 2.7642 2.6987 2.6458 2.6022 2.5342 2.463 2.3879 2.3487 2.3082 2.2664 2.2229 2.1778 2.1307
15 4.5431 3.6823 3.2874 3.0556 28013 2.7905 2.7066) 2.6408 2.5876 2.5437 2.4753 2.4034 2.3275 2.2878 2.2468 2.2043 2.1601 2.1141 2.0658
16 4.494 3.6337 3.2389 3.0069 2.8524 2.7413 2.6572 2.5911 2.5377 2.4935 2.4247 2.3522 2.2756 2.2354 2.1928 2.1507 2.1058 2.0589 2.00%6
17 4.4513 3.5915 3.1968 2.9847 281 2.6987 2.6143 2.548 2.4943 2.4489 2.3807 2.3077 2.2304 2.1898 2.1477 2.104 2.0584 2.0107 1.2604
18 4.4139 3.5546 3.1599 2.9277 27728 2.6613 2.5767 2.5102 2.4563 24117 2.3421 2.2686 2.1%06 2.1497 2.1071 2.0629 2.0166 1.9681 1.9168
19 4.3807 3.5219 3.1274 2.8951 2.7401 2.6283 2.5435 2.4768 2.4227 2.3779 2.308 2.2341 2.1555 2.1141 20712 2.0264 1.9795 1.9302 1.878
20 43512 3.4928 3.0984 28661 2.7108 2.59% 2.514 2.4471 2.3828 2.3479 2.2776] 2.2033 2.1242 2.0825 2.0391 1.9938 1.9464 1.8963 1.8432
21 43248 3.4668 3.0725 2.8401 2.6848 25727 2.4876 2.4205 2.366 2.321 2.2504 2.175?[ 2.096 2.054 2.0102 1.9845 1.9165 1.8657 1.8117
22 4.3009 3.4434 3.0491 2.8167 26613 2.5491 2.4638 2.3965 2.3418 2.2967 2.2258 2.1508 2.0707 2.0283 1.9842 1.938 1.88%4 1.838 1.7831
23 42793 3.4221 3.028 2.7955 2.64 2.5277 2.4422 2.3748 2.3201 2.2747 2.2036 2.1282 2.047¢ 2.005] 1.9605 19139 1.8648 1.8128 1.757
29 4,2597 3.4028 3.0088' 2.7763 2.6207 2.5082 2.4226 2.3551 2.3002 2.2547 2.1834 2.1077 2.0267 1.9838 1.939 1.892 1.8424 1.7836 1,733
25 4.2417 3.3852 2.9912 2.7587 2.603 245804 2.4047 2.3371 2.2821 2.2365 2.1649 2.0889 2.0075 1.9643 19192 1.8718 1.8217 1.7684 1.711
26 4.2252 3.369 2.9752 2.7426 2.5868 2.4741 23883 2.3205 2.2655 2.2187 2.1478 2.0716[ 1.9898 1.9464 1901 1.8533 1.8027 1.7488 1.6806
27 421 3.3541 2.9604 27278 2.571%8 2,4591 23732 2.3053 2.2501 2.2043 2.1323 2.0558 19736 1.9299 1.8842 18361 1.7851 1.7306 1.6717
28 4.196 3.3404 29467 2.7141 2.5581 2.4453 2.3593 2.2913 2.236 2.19 2.1178 2.0411 19586 1.9147 1.8687 18203 1.7683 1.7138 1.6541
29 4.183 33277 2934 2.7014 2.5454 2.4324 2.3463 2.2783 2.2228 2.1768 2.1045 2.0275 1.9446 1.2005 1.8543 1.8055 1.7537 1.6981 1.6376
30 4.1709 3.3158 29223 2.6896 2.5336 2.4205 23343 2.2662 2.2107 2.1646 2.0921 2.01481 1.9317 1.8874 1.8409 1.7918 1.7386 1.6835 1.6223
40 40847 32317 2.8387 2.606 2.4495 2.3359 2.249 2.1802 2.124 2.0772 2.0035 1.9245 1.8389 1.7929 1.7444 1.6928 1.6373 1.5766 1.508%
60 4.0012 3.1504 2.7581 2.5252 2.3683 2.2541 2.1665 2.097 2.0401 1.9926 19174 18364 1.748 1.7001 16491 1.5843 1.5343 1.4673 1.3893
120 39201 3.0718 2.6802 2.4472 228998 2.175 2.0868 2.0164 1.9588 1.9105 1.8337 1.7505 1.6587 1.6084 1.5543 1.4952 1.429 1.3519 1.2539
inf 3.8415 29957 2.6049 2.3719 2.2141 2.0986 2.0096 1.9384 1.8799 1.8307 1.7522 1.6664 1.5705 15173 1.4591 1.394 1.318 1.2214 1
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APPENDIX D: The t-distribution

dfip 0.40 025 | 010 0.05 0025 0.1 0.003 0.0005
1 0324920  1.000000 |3.077684 6313752 1270620  31.82052  63.65674  636.6192
|2 0288675  0.816497 | 1885618 2919986 430265 696456  9.92484 315991

3 0276671 0764892 | 1637744 2353363  3.18245  |4.54070 584091 129240
4 0270722 0740697 1533206  2.131847 277645  |3.74695 460409  8.6103
5 0267181 0726687 1475884 2015048  2.57058  |3.36493  |4.03214  6.8688
6 0264835 [0.717558 1439756 1943180 244691  |3.14267 370743  [5.9588
7 0263167 0711142 1414924  1.894579 (236462 299795  3.49948  5.4079
8 0261921 0706387 1396815  1.850548 230600 289646  3.35539  5.0413
9 0260955 0702722 1383029 1833113 226216 282144  3.24984  4.7809

10 0260185 0.699812 | 1372184 1812461 222814 276377  3.16027 45869

11 0259556  0.697445 | 1363430 1795885 220099 271808 310581 44370

12 0259033 0695483 1356217 1782283  2.17881 268100 305454 43178

13 0258501  0.693829 1350171 1770933 216037 265031  3.01228  4.2208
|14 0258213 0.692417 1345030 1761310  2.14479 262449 297684  4.1405
15 0257885 |0.691197 1340606 1753050  2.13145 | 2.60248 294671  4.0728

16 0257509  (0.690132 1336757 1745884  2.11991 258349 292078  4.0150

17 0257347 0689195 1333379 | 1739607  2.10982 2.56693  2.89823  3.9651
18 0257123 |0.688364 | 1330391 1734064  2.10092 255238  2.87844 39216
19 0256923  0.687621 | 1327728 1729133 209302 253948 286093 3.8834
20 0256743  0.686954 1325341 1724718 208596  2.52798  2.84534  3.8495
21 0256580  0.686352 1323188 1720743 207961 251765 283136  3.8193
22 0256432  0.685805 1321237 1717144 207387 250832 281876 37921
23 0256297 (0.685306 1319460 1713872  2.06866 2.49987 280734 37676
24 0256173 0.684850 1317836 | 1710882  (2.06390  2.49216  2.79694  3.7454
|25 0256060 | 0.684430 1316345 1708141 205954 248511 278744 37251

| 26 0255955 0684043 |1314972 1705618 205553  2.4786 277871  3.7066

27 |0255858 0683685 1313703 1703288  2.05183  [2.47266 277068  3.6896
28 0255768 0683353 1312527 1701131  2.04841 246714 276326 36739
29 0255684  |0.683044 1311434 1699127 204523 246202 275639  3.6594
30 . ! 0.2556()5.” 0..ﬁ827.5.6 :I1.310415 1 1.697261 '2.04227 2.45726 - ?...7“’5.000. 3.6460
nf 0253347 0674490 1281552 1644854 195996 232635 257583  3.2905
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APPENDIX E: The Chi-Square Distribution
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Critical Values of the Mann-Whitney U
(Two-Tailed Testing)
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