TiTLE OF PAPER
COURSE CODE

TIME ALLOWED
REQUIREMENTS

INSTRUCTIONS

UNIVERSITY OF SWAZILAND

FINAL EXAMINATION PAPER 2006
: NONPARAMETRIC ANALYSIS
: ST 409
: TWO (2) HOURS
: CALCULATOR AND STATISTICAL TABLES

: ANSWER QUESTION ONE AND ANY OTHER
TWO QUESTIONS



Question 1

a) A researcher for University of Swaziland believes that in recent years female students have
been getting taller. She knows that 10 years ago the average height of young adult female
students was 1.60 metres. She randomly samples eight young adult female students
currently enrolled at UNISWA and measures their heights. The following data are
obtained:

162 168 173 152 157 165 1.68 1.60

The distribution of the data is not known. What is your conclusion about this researcher’s
assumption? Use a = 0.05.

(15 Marks)

b) The following are 15 measurements of the octane rating of unleaded petrol: 97.5, 95.2,

97.3, 96.0, 96.8, 100.3, 974, 95.3, 93.2, 99.1, 96.1, 97.6, 98.2, 98.5, and 94.9. Since the

probability distribution of the data is not known, use an appropriate test to test whether or

not the mean octane rating of the given type of petrol is 98.5. Use a = 0.05.

(20 Marks)
Question 2
The following figures report the milligrams of tar and nicotine found in 10 brands of cigarettes.
Cigarette brand Tar content Nicotine content
Viceroy 14 0.9
Marlboro 17 ' 1.1
Chesterfield 28 1.6
Kool 17 1.3
Kent 16 1.0
Raleigh 13 0.8
Old Gold 24 1.5
Philip Morris 25 1.4
Oasis 18 1.2
Players 31 2.0

Use an appropriate nonparametric test to measure the degree of relationship between tar and
nicotine content in cigarettes. Use a = 0.05. (20 marks)



Question 3

The following data represent the operating times in hours for 3 types of scientific pocket
calculators before a recharge is required:

Calculator type
A B C
4.9 5.5 6.4
6.1 5.4 6.8
4.3 6.2 5.6
4.6 5.8 6.5
53 5.5 6.3
52 6.6
4.8
Use an appropriate nonparametric test, at 1% level of significance, to test the hypothesis that
the operating times for all three calculators are equal. (20 marks)
Question 4

Poisoning by DDT causes convulsions in humans and other mammals. One hypothesis
proposed in the past was that changes in electrical measurements of nerve activity might be
associated with the convulsions. To test this hypothesis, 20 rats were chosen, from which 10
rats were randomly allocated to be given DDT, and 10 rats were used as controls. When a
nerve is stimulated, there is sharp spike followed by a second spike. The interest is in the
height of the second spike as a percent of the first spike.

Group Data
DDT 122 168 250 224 84 205 102 124 9.1 111
Control 11.0 96 120 93 8.1 6.6 152 12.6 8.6 14.8

Use an appropriate test to verify whether these two groups come have different distributions.
Use o = 0.05. (20 marks)
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566 APPENDIX APPENDIX 567

TABLE A22 (Continued) (0.975 Quantiles) TABLE A22 (Continued)

1 2 3 4 5 3 7 s 9 1o 12 15 20 24 10 40 60 120 ®
1 6478 799.5 864.2 899.6 921.8 937.1 9482 956.7 963.3 968.6 9767 9849 9931 9972 100 1006 1010 1014 1018
2 38.51 39.00 39.17 39.25 39.30 39.33 39.36 3937 39.39 3940 3941 3943 3945 3946 1946 3947 39.48 39.49 39.50
3 17.44 16.04 15.44 15.10 14.88 14.73 14.62 1454 1447 1442 1434 1425 1417 1412 11.08 14.04 13.99 13.95 13.90
4 1222 1065 9.98 9.60 9.36 9.20 9.07 898 890 8.84 8.75 8.66 856 8.51 8.46 8.4l 8.36 8.3 8.26
5 10.01 8.43 7.76 7.39 7.15 698 6.85 676 6.68 6.62 6.52 643 633 6.28 6.23 6.18 612 6.07 6.02
3 8.81 7.26 6.60 623 599 5.82 5.70 5.60 552 5.46 537 527 5.17 5.12 5.07 5.01 496 490 485
7 8.07 6.54 5.89 5.52 529 5.12 499 490 482 . 476 467 457 447 442 136 . 43 425 420 4.14
8 7.57 6.06 542 5.05 482 465 453 443 436 430 420 4.0 4.00 395 3.89 3.84 3.78 373 367
9 721 571 5.08 472 448 432 4.20 410 4.03 3.96 387 3.77 3.67 3.6 2.56 3.51 345 339 3.33
10 6.94 546 483 447 424 4,07 3.95 3485 3.78 2 3.62 352 3 337 2.3 326 320 314 3.08
1 672 526 4.63 428 404 388 376 3.66 3.59 353 343 333 323 317 102 3.06 3.00 2.94 2.98
12 655 510 447 4.12 3.89 .73 3.61 351 3.44 3.37 328 318 3.07 3.02 96 291 285 279 272
13 641 497 435 4.00 3.77 3.60 348 339 331 325 3.15 3.05 295 2.89 2.84 278 272 266 2.60
14 6.30 486 424 389 3.66 3.50 338 329 321 315 3.05 295 284 279 273 267 2.6 2.55 249
15 620 477 + 45 3.80 3.58 34 329 320 312 3.06 296 280 276 270 2.64 259 252 246 240
16 6.12 4.69 4.08 373 350 334 3 .12 3.05 299 289 279 268 263 157 251 245 238 232
17 6.04 462 401 3.66 3.44 328 3.16 3.06 298 292 282 272 262 2.56 2.50 244 238 232 225
18 5.98 456 395 3l 338 32 3.10 301 293 287 277 267 256 250 2.44 238 232 226 219
19 592 451 3.90 3.56 333 317 305 296 288 282 272 262 251 245 2.39 233 227 2.20 213
20 5.87 446 3.86 351 329 3.13 3.0 291 284 : 277 268 257 246 241 2.35 229 222 216 2.09
21 5.83 442 382 348 325 3.09 2.97 287 280 273 264 253 242 237 131 225 2.18 2.1 2.04
22 5.79 438 3.78 344 32 3.05 293 284 276 270 2,60 2.50 239 233 127 221 214 208 2.00
23 5.75 435 3.75 341 3.18 3.02 290 281 273 267 257 247 236 230 2.24 218 211 2.04 1.97
24 572 432 3 338 315 299 287 278 270 2.64 254 244 233 . 227 221 215 2.08 201 1.94
25 5.69 429 3.69 335 3.3 297 285 275 268 261 251 241 230 224 218 212 2.05 1.98 1.91
26 - 566 427 367 . 333 3.10 2.94 282 273 265 259 249 2.39 228 222 216 209 203 1.95 1.88
27 5.63 424 3.65 3.3 3.08 292 280 27t 263 257 247 236 225 219 2.1 207 200 1.93 .85
28 5.6l 422 3.63 329 3.06 290 2.78 269 261 255 245 234 223 217 211 205 1.98 1.91 1.83
29 559 420 3.6 327 3.04 288 276 267 259 253 243 132 221 215 2.09 203 1.96 1.89 1.8l
30 5.57 418 3.59 325 3.03 287 275 265 257 251 241 231 220 214 297 201 1.87 1.79
40 5.42 4,05 3.46 .13 2.90 274 262 253 245 239 229 218 207 201 1.94 1.88 1.80 1.72 164
60 5.29 393 3.34 3.01 279 263 251 241 233 227 217 206 1.94 1.88 1.82 1.74 1.67 1.58 148
120 5.15 3.80 3.23 2.89 267 252 239 230 2 2.16 205 1.94 182 1.76 .69 161 153 143 1.31

@ 5.02 3.69 3.2 2.79 2.57 2.4) 229 219 211 205 1.94 1.83 1.7 1.64 1.57 1.48 1.39 1.27 1.00
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