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UNIVERSITY OF SWAZILAND

FINAL EXAMINATIONS 2005

B.A.S.S. 11
TITLE OF PAPER . INFERENTIAL STATISTICS
COURSE NUMBER ' . ST 232
TIME ALLOWED :  TWO (2) HOURS
INSTRUCTIONS : 1. THIS PAPER CONSISTS OF

SEVEN (7) QUESTIONS.
2. ANSWER ALL FOUR QUESTIONS
FROM SECTION A AND ANY TWO (2)
QUESTIONS FROM SECTION B.
SPECIAL REQUIREMENTS :  STATISTICAL TABLES

THIS EXAMINATION PAPER SHOULD NOT BE OPENED UNTIL
PERMISSION HAS BEEN GRANTED BY THE INVIGILATOR.



SECTION A
Answer ALL questions in this section.

QUESTION 1

1. If a fair die is rolled five times, use the Binomial distribution formula to find

the the probability of rolling

(a) Exactly two 3’s. [3 marks]

(b) Less than two 3’s. [3 marks]

(c) At least two 3’s. [4 marks]
QUESTION 2

2. A manufacturing process produces light bulbs with life expectancies that are

normally distributed with a mean of 500 hours and a standard deviation of 100

hours.

(a) What percantage of the light bulbs can be expected to last between 500

and 760 hours? [5 marks]

(b) What is the probability of a light bulb chosen at random lasting between

380 and 500 hours? [5 marks]
QUESTION 3

Suppose that we are interested in estimating the mean number of unoccu-
pied seats per flight, u, for a major airline. A random sample of n = 225
flights shows that the sample mean is 11.6 and standard deviation is 4.1.
Estimate the mean number of unoccupied seats per flight using a 90% con-
fidence interval. (8

marks|
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(b) If a public opinion pollster is interested in estimating the proportion of
registered voters favouring a candidate (p) with 95% confidence to within

0.05. If p is about 0.5, how large should the sample be? [7 marks]
QUESTION 4

4. A union claims that the average annual wage for their members is E22 000 per
year. A random sample of 40 union employees’ salary information gave a mean
of z = E21 250 and s = 702. Determine if this data provides sufficient evidence

to support the union’s claim.(Use a = 0.05) [15 marks]
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SECTION B

Answer ANY TWO (2) questions in this section.

QUESTION 5

5. A manufacturer keeps records of the time interval (in hours) between the break-

down of two machines. A summary of data is shown in the table below,

Number of hours between breakdowns

Machine Tests Mean Standard Deviation
A 64 129 8
B 108 124 17

Test the hypothesis that, on average, machine B has a shorter time between

breakdowns than machine A. [25 marks]
QUESTION 6

6. (a) The table below gives weights in grams for a sample of 10 hen eggs. Assume
that weights are normally distributed, with a standard deviation of 10
grams. Use this data to construct a 95% confidence interval for the average

weight of hen eggs. [10 marks]

36 33 49 359 47
95 54 29 49 66

b) A researcher wants to determine the average weight of rainbow trout in a
g g

particular river. Assuming that weights of rainbow trout have a standard

deviation of 300 grams, how many trout would he have to weigh in order

to get a margin of error of 50 grams at a 90% confidence level.
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7. A certain university’s brochure claims that the average amount of money needed
for boarding and lodging in the town for a single student is E75 per week. A
random sample of nine single students from this university showed the following

weekly expenditures:

75, 92, 80, 84, 73, 60, 84, 91, 78

Assuming that the distribution of weekly expenditures is symetric and

continuous answer the following:

(a) Use the Wolcoxon signed rank test to determine whether the data provides
sufficient evidence to suggest that the university’s estimate is not correct.

15 marks

(b) Assuming that the weekly expenditure is normal, analyse the same data

with two-tailed t-test, and compare with the result obtained in (a).



0.0
0.1
0.2
03
0.4
0.5
0.6
0.7
0.8
0.9
1.0
1.1
1.2
13
1.4
1.5
1.6
1.7
1.8
1.9
20
2.1
22
23
24
25
2.6
2.7
2.8
2.9
3.0

This table is abridged from Table 1 of Statistical Tables and Formulas, by A. Hald (New York: John Wiley & Sons, Inc., 1952). Reproduced by

TABLE § Normal Curve Areas
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.0040
.0438
.0832
1217
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.3665
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4207
4345
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.0080
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Tablse ?.-

Percentage points of the y? distribution

P(%)
v 99.5 99 97.5 95 90 10 5 2.5 1 0.5 0.1 v
1 0.0000 00002 00098 00039 0016 271 384 502 663 783 108 1
2 0.010 0.020 0.051 0.103 0211 461 599 738 921 106 138 2
3 0.02 S 0115 0.216 0.352 0584 625 781 935 113 128 163 3
4 0.207 0297 0.484 0.711 1.06 778 949 111 133 149 185 4
5 0.412 0.554 0.831 1.15 161 9.24 11.1 12.8 15.1 167 205 5
6 0.676 0.872 1.24 1.64 220 106 126 144 168 185 225 6
7 0.989 1.24 1.69 2.17 283 120 141 160 185 203 243 7
8 1.34 1.65 218 2.73 349 134 155 175 201 220 261 8
9 1.73 2.09 2.70 333 417 147 169 190 217 236 279 9
10 2.16 2.56 325 394 487 160 183 205 232 252 296 10
11 2.60 3.05 3.82 " 4.57 558 173 197 219 247 268 313 11
12 3.07 3.57 440 5.23 630 185 21.0 233 262 283 329 12
13 3.57 411 501 5.89 704 198 224 247 277 298 345 13
14 407 4,66 5.63 6.57 779 211 237 261 291 313 361 14
15 4.60 523 626 7.26 855 223 250 275 306 328 377 15
16 5.14 5.81 691 7.96 931 235 263 288 320 343 393 16
17 5.70 6.41 7.56 8.67 10.1 248 276 302 334 357 408 17
18 6.26 7.01 823 9.39 109 260 289 315 348 372 423 18
19 6.84 7.63 8.91 10.1 11.7 272 301 329 362 386 438 19
20 7.43 8.26 9.59 10.9 124 284 314 342 376 400 453 20
21 8.03 8.90 10.3 11.6 13.2 296 327 355 389 414 468 21
22 8.64 9.54 11.0 123 14.0 30.8 339 368 403 428 483 22
23 9.26 10.2 11.7 13.1 14.8 320 352 381 416 442 497 23
24 9.89 109 124 13.8 15.7 332 364 394 430 456 512 24
25 10.5 115 13.1 14.6 16.5 344 377 406 443 469 526 25
26 11.2 122 138 15.4 173 356 389 419 456 483 541 26
27 11.8 129 14.6 16.2 18.1 367 401 432 470 496 555 27
28 12.5 13.6 153 16.9 18.9 379 413 445 483 510 569 28
29 13.1 14.3 16.0 17.7 19.8 39.1 426 467 496 523 583 29
30 13.8 150 16.8 18.5 20.6 403 438 470 509 537 397 30
v is the number of degrees of freedom
PY

(v
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TABLE { Percentage points of the f distribution | ‘}.@

d.f a=.10 a=.05 a=.025 a=.010 a = .008
1 * 3.078 6.314 - 12.706 31.821 63.657
2 1.886 2.920 4.303 6.965 9.925
3 1.638 2.353 3.182 4.541 5.841
4 1.533 2.132 2.776 3.747 4.604
5 1.476 2.015 2.571 3365 4.032 |
6 1.440 1.943 2.447 3.143 3.707
7" 1.415 1.893 2.365 2.998 3.499
8 1.397 1.860 2.306 2.896 3.355
9 1.383 1.833 2.262 2.821 3.250
10 1.372 1.812 2.228 2.764 3.169
11 1.363 1.796 2.201 2.718 3.106
12 1.356 1.782 - 2.179 2.681 3.055
13 1.350 1.771 2.160 2.650 3.012
14 1.345 1.761 2.145 2.624 2.977
15 1.341 1.753 2.131 2.602 2.947
16 1.337 1.746 2.120 2.583 2.921
17 1.333 1.740 2.110 2.567 2.898
18 1.330 1.734 2.101 2.552 2.878
19 1.328 1.729 2.093 2.539 2.861
20 1.325 1.725 2.086 2.528 2.845
21 1323 1.721 2.080 2.518 2.831
22 1321 1.717 2.074 2.508 2.819
23 1.319 1.714 2.069 2.500 2.807
24 1.318 1.711 2.064 2.492 2.797
25 1.316 1.708 2.060 2.485 - 2.787
26 1315 1.706 2.056 2.479 2.779
27 1.314 1.703 2.052 2.473 2.771
28 1313 1.701 2.048 2.467 2.763
29 1311 1.699 2.045 2.462 2.756
inf. 1.282 1.645 1.960 2.326 2.576

From “Table of Percentage Points of the t-distribution.” Computed by Maxine Merrington, Biometrika,
Vol. 32 (1941}, p. 300. Reproduced by permission of the Biometrika Trustees.



