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DEPARTMENT OF STATISTICS AND DEMOGRAPHY

MAIN EXAMINATION, 2010/11

COURSE TITLE: INFERENTIAL STATISTICS I
COURSE CODE: ST 232

TIME ALLOWED: TWO (2) HOURS

INSTRUCTION: ANSWER ANY THREE QUESTIONS

ALL QUESTIONS CARRY EQUAL MARKS (20 MARKS)

SPECIAL REQUIREMENTS: SCIENTIFIC CALCULATORS AND STATISTICAL TABLES

DO NOT OPEN THIS PAGE UNTIL PERMISSION HAS BEEN GRANTED BY THE
INVIGILATOR
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Question 1

(a) A large scale survey conducted five years ago revealed that 30% of the adult population in Swaziland
were regular users of alcoholic beverages. If this is still the current rate, what is the probability that in a
random sample of 1000 adults the number of users of alcoholic beverages will be:

(i) less than 2807

(i) 316 or more? (10 marks)

(b) A test for a certain disease is found to be 95% accurate, meaning that it will correctly diagnose the
disease in 95 out of 100 people who have the ailment. For a certain segment of the population, the
incidence of the disease is 9%. If a person tests positive, find the probability that the person actually has
the disease. The test is also 95% accurate for a negative result.

(10 marks)

Question 2

(a) A UCLA researcher claims that the life span of mice can be extended by as much as 25% when the
calories in their food are reduced by approximately 40% from the time they are weaned. The restricted
diets are enriched to normal levels by vitamins and protein. Assuming that it is known from previous
studies that 6=5.8 months, how many mice should be included in our sample if we wish to be 99% -
confident that the mean lifespan of the sample will be within 2 months of the population mean for all mice
subjected to this reduced diet? (10 marks)

(b) A sample survey is designed to estimate the proportion of sports utility vehicles being driven in the
state of California. A random sample of 500 registrations is selected from a Department of Motor
Vehicles database, and 68 are classified as sports utility vehicles.

a. Use a 95% confidence interval to estimate the proportion of sports utility vehicles in California.
b. How can you estimate the proportion of sports utility vehicles in California with a higher degree of
accuracy? , (10 marks)



Question 3

A criminologist conducted a*survey to determine whether the incidence of certain types of crimes varied
from one part of a large city to another. The particular crimes of interest were assault, burglary, larceny
and homicide. The following table shows the numbers of crimes committed in four areas of the city
during the past year.

Type of crime

District Assault Burglary Larceny Homicide

1 162 118 451 18

2 310 196 996 25

3 258 193 458 10

4 280 175 390 19

Can we conclude from these data at 0.01 level of significance that the occurrence of these types of crimes

is dependent on the city district? (20 marks)
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Question 4

Six model kitchens were rated for style and convenience by independent interior designers and by
potential customers. The scale ran from 1 to 100 points. The data are as follows;

Kitchen A B C D E F
Designer 48 76 30 88 61 93
Customer 35 44 28 50 75 85

At 5% level of significance, is there a significant relationship between the two ratings? (20 mairks)
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Question 5

(a) A publisher has discovered that the numbers of words contained in a new manuscript are normally
distributed. With a mean equal to 20,000 words in excess of that specified by the author’s contractanda
standard deviation of 10,000 words. If the publisher wants to be almost certain (say with a probability of
.95) that the manuscript will have less than 100,000 words, what number of words should the publisher
specify in the contract?

(12 marks)
(b) A soft drink machine can be regulated to discharge an average of p ounces per cup. If the ounces of
fill are normally distributed, with standard deviation equal .3 ounce, give the setting of p so that 8-ounce
cups will overflow only 1% of the time. (8 marks)

END OF EXAM!!
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Note: Use 0.4999 for z values above 3.09.
Source: Frederick Mosteller and Robert E. K. Rourke, Sturdy Statistics, Table A-1 (Reading, Mass.: Addison-Wesley, 1973). Reprinted wi

permission of the copyright owners.
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Table VIl The ¢ Distribution Table®

The entries in the table give the critical values
of t for the specified number of degrees

of freedom and areas in the right tail. i
0
Area in the Right Tail under the ¢ Distribution Curve

df 10 .05 025 .01 .005 .001
1 3.078 6.314 12.706 31.821 63.657 318.309
2 1.886 2.920 4.303 6.965 - 9.925 22.327
3 1.638 2.353 3.182 4.541 5.841 10.215
4 1.533 2.132 2.776 ’ 3.747 4.604 7.173
5 1476 2.015 2571 3.365 4.032 5.893
6 1.440 1.943 2.447 3.143 3.707 5.208
7 1415 1.895 2.365 2.998 3.499 4.785
8 1.397 1.860 2.306 2.896 3.355 4.501
9 1.383 1.833 2.262 2.821 3.250 4.297
10 1.372 1.812 2.228 2.764 3.169 4.144
11 1.363 1.796 2.201 2.718 3.106 4.025
12 1.356 1.782 2.179 2.681 3.055 3.930
13 1.350 1.771 2.160 2.650 ~3.012 3.852
14 1.345 1.761 2,145 2.624 2977 3.787
15 1.341 1.753 2.131 2.602 2.947 3.733
16 1.337 1.746 2.120 2.583 2.921 3.686
17 1.333 1.740 2.110 2.567 2.898 3.646
18 1.330 1.734 2.101 2.552 2.878 3.610
19 1.328 1.729 . 2093 2.539 2.861 3.579
20 1.325 1.725 2086 . 2528 2.845 3.552
21 1.323 CL721 2.080 2.518 2.831 3.527
22 1.321 1717 2074 2.508 2.819 3.505
23 1319 1.714 2.069 2.500 2.807 3.485
24 1.318 1.711 2.064 2.492 2.797 3.467
25 1.316 1.708 2.060 2.485 .- 2787 3.450
26 1.315 1.706 2.056 2.479 2.779 3.435
27 1.314 1.703 2.052 2473 - 2771 3.421
28 1.313 1.701 2.048 2.467 2.763 3.408
29 1.311 1.699 2045 2.462 2.756 3.396
30 1.310 1.697 2.042 2.457 2.750 3.385
31 1.309 1.696 . 2040 2.453 2.744 3.375
32 1.309 1.694 2.037 2.449 2.738 3.365
33 1.308 1.692 2.035 2.445 2.733 3.356
34 1.307 1.691 2.032 2.441 2,728 3.348
35 1.306 1.690 2.030 2.438 2.724 3.340
36 1.306 1.688 2.028 2434 2719 3.333
37 1.305 1.687 2.026 2431 2715 3.326
38 1.304 1.686 2.024 2.429 2712 . 3.319
39 1.304 1.685 2.023 2426 2708 3.313
40 1.303 1.684 2.021 2423 2.704 3.307
o 1.282 1.645 1.960 2.326 2.576 3.090

"This table is an abbreviated version of Table VIII that appears in Appendix C. This table goes up to 40 degrees of
freedom. For degrees of freedom from 41 to 70, use Table VIII of Appendix C.



TABLE A.6*
Critical Values of the Chi-Square Distribution

b
0 %
(-3
v 0.995 | 0.99 0.975 | 095 00s | 0025 | o001 0.005
1 0.0*393| 0.0°157| 0.0°982] 0.02393] 3.841 [ 5.024 | 6.635| 7.879 -
2 0.0100 | 0.0201 | 0.0506 | 0.103 | 5991 | 7.378 | 9.210 | 10.597
3 007171 0.115 | 0216 | 0.352 | 7.815 | 9.348 | 11.345 | 12.838 :
4 0207 | 0207 | 0484 { 0711 | 9.488 | 11.143 | 13.277 | 14.860
5 0412 | 0554 | 0.831 | 1.145 | 11.070 | 12.832 | 15.086 | 16.750 g
6 0676 | 0.872 | 1.237 | 1.635 |12.592 | 14449 | 16.812 | 18,548 3
7 0989 | 1.239 | 1.690 | 2.167 | 14.067 | 16.013 | 18.475 | 20,278 i
8 1344 | 1.646 | 2.180 | 2733 |15.507 | 17.535 | 20.090 | 21.955 i
9 1.735 | 2.088 | 2700 | 3325 [16919 | 19.023 | 21.666 | 23.589
10 2,156 | 2.558 | 3.247. | 3940 |18.307 | 20.483 | 23209 | 2s.i88
11 2603 | 3053 | 3.816 | 4575 |19.675 | 21.920 | 24.725 | 26.757
12 3074 | 3.571 | 4.404 | 5226 |21.026 | 23.337 | 26217 | 28.300
13 3565 | 4.107 | 5.009 | 5.892 |22.362 | 24.736 | 27.688 | 29.819
14 4075 | 4660 | 5629 | 6.571 |23.685 | 26.119 | 29.141 | 31319
15 4601 | 5229 | 6262 | 7261 |24.996 | 27.488 | 30.578 | 32.80]
16 s142 | s.812 | 6908 | 7.962 |26.296 | 28.845 | 32.000 '34.267
17 5697 | 6.408 | 7.564 | 8.672 |27.587 | 30.191 | 33.409 | 35.718
18 6265 | 7015 | 8231 | 9.390 |28.869 | 31.526 | 34.805 | 37.156
19 6844 | 7.633 | 8907 |10.117 |30.144 | 32.852 | 36.191 | 38.582
20 7434 | 8.260 | 9.591 [10.851 |31.410 | 34.170 | 37.566 | 39.997
21 803 | 8.897 {10283 [11.591 |32.671 | 35479 | 38.932 | 41.401
2 8643 | 9542 |10982 (12338 |33.924 | 36.781 | 40.289 | 42.796
23 9260 |10.196 | 11.689 |13.091 |35.172 | 38.076 | 41.638 | 44.181
24 9.886 |10.856 [12.401 |13.84B |[36.415 | 39.364 | 42.980 | 45.558
; 25 | 10520 |11.524 |13.120 |14.611 |37.652 | 40.646 | 44.314 | 46.928
o 26 | 11160 |12.198 |13.844 {15379 | 38,885 | 41.923 | 45.642 | 48290
: ] 27| 11808 [12.879 |14.573 [161S1 | 40.113 | 43.194 | 46.963 | 49.645
H 28 | 12461 |13.565 |15308 [16.928 |41.337 | 44.46]1 | 48.278 | 50.993
29 | 13121 |14256 |16.047 }17.708 |42.557 | 45.722 | 49.588 | 52336
30 | 13.787 |14.953 [16.791 |18.493 |43.773 | 46.979 | 50.892 | 53.672

*Abridged ffom Table 8 of Biometrika Tables for Stasisticians, Vol. 1, by permission
.of E. S. Pearson and the Biometrika Trustees.




TABLE A.7*

Critical Values of the F Distribution 3
i
~—
— ::
N
o
— . Joas(Vus V) .
i
1 4% . i1
_ vy 1 2 3 4 5 6 7] 8] 9
(g
1] 1614 | 199.5 | 2157 | 224.6 | 2302 | 234.0 | 236.8 | 238.9 | 240.5 o
2| 1851 19.00( 19.6| 19.25f 19.30| 19.33) 19.35| 1937 19.38 {1
3] 1013 955 9.28] 912 901| 894 3889 885| 881 i
- 4; 71| 694 6591 639 626/ 6.16] 609| 604 600
N
S| 661 579| 541 519| S05| 495( 488) 482 477 :
6| 59| 534 476| 453 439| 428] 421| 415| 400 ¥
7| 559| 474 ,435| 4a2] 397| 387 379| 373 368 !
- 8| s32| 446| “407| 384 369 358! 350 344| 339 &
9| S512| 426| 386 3.63|] 348 337( 329] 323! 1318 i
. i
. 10| 496| 410| 371 348| 333 32| 314] 307( 302 b
— 11| as4] 398 359] 336 320| 309| 3.01| 295| 290 ha
: 12| "475] 389 34| 328 311| 300| 291| 285| 280 'é{
: 13| 467 381| 341 3a8| 303| 292 28] 277 27m it
; 14| 460 374 334] 311 296 285 276] 270| 265 ' !! l
i el
- 15| 4s4; 368| 329] 306| 29| 2791 271 264 259 - i

16| 423| 36| 324! 30{ 28s| 27a4| 26| 2s9| 25

17 445 3.59 30 2.96 281 270 2.61 255 249

4.35 349 310, 287 271 2.60 2.51 245 2.39 b,il

: 18| 441| 355 316 293 277 266| 258 251 246 . ’l ]
- . . . 191 438) 352| 33| 29| 274! 263| 2.54| 248 242 i
: i

20
211 432| 3471 307| 284| 268) 257 249 242| 237 i
22| 430{ 344 305 282 266] 2.55( 246 240{ 234 ;
- 23| 428] 342| 3.03| ,280| 264 253 244 237 23 il
24| . 426 340 301| 278| 262{ 251| 242| 236] 230 tl .
25| 424] 339 299,276 260] 249| 240| 234 228 i
_ 26| 423| 337| 298) 274| 259 247 239 232| 227 ,VF[
27| a2l 33s| 2961 2713 257 246! 2370 2311 225
28| 420] 334| 295 271| 256 245! 236| .229| 224
29! a18f{ 333 293 270 255| 243{ 23s| 228| 222 o
N ;
— 30 [ 4171 332] 292 269| 253 242 233 227|. 221 s
4| 408 323| 284] 261 245| 234| 225| 218 212 i
60] 400| 315| 276 2.53| 237 225{ 217 210| 204 { ﬁ
120 392 ‘307 268{ 245( 229| 217| 209 202{ 196 i i
_ w | 384 300f 260 237] 221] 210f 20t| 194| 188 .
> !
*Reproduckd from Table 18 of Biometrika Tables for Statisticians, Vol. I, by permission : ﬁ‘
- )

of E. Si Pearson and the Biometrika Trustees. %
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Appendix

TABLE A.7 (continued)
Critical Values of the F Distribution
JoostVis ¥3)

-
¥a 10 12 15 20 24 30 40 60 | 120 o
1 [241.9 2439 (2459 }248.0 |249.1 1250.1 |251.1 }252.2 [253.3 |2%4.3
2 | 1940 19.41| 19.43| 19.45] 19.45]| 19.46 | 19.47| 19.48 | 19.49] 19.50
3 879 874 8.70{ 866| 864 B62{ 859| 8.57| 8.55| 8.53
4 596 591| 5.86( 580( 577| 575 S5.72| 5.69| 5.66| s5.63
5 474 4.68) 462 456 4.53] 450 4.46] 4.43| 440 436
6 406| 4.00{ 394| 387! 3.84| 381 3.77( 3.74| 3.70| 3.67
7 9.64| 3.57| 3.51| 3441 341| 338| 3.34| 3.30] 327] 3.23
8 335( 328 322| 3.5 3.12] 3.08| 3.04] 301| 297| 293
9 3.14| 307 3.01| 294 290 286] 2.8 279 275 27

- 10 298| 291| 285 277| 274| 2.70| 2.66| 2.62| 2.58| 2.54
11 285 279 272{ 265| 2.61| 2.57| 2.53] 249 245| 240
12 2.75| 2.69| 2.62] 254 251| 247 243| 2.38] 234] 230
13 2.67| 2.60) 253 246] 242 238] 234 230 225| 221
14 260| 253] 246| 239 235| 231| 2.27| 2.22] 218 213
15 254 248] 240| 233 229| 225| 220f 2.16| 211| 207
16 2.49] 242| 2.35] 228 224! 219] 2.15| 2.11| 206{ 201
17 245 238 231 223| 2.19| 215{ 210! 206] 201 196
18 241 234f 2270 219]| 215( 2.11{ 2.06{ 2.02] 1.97] 192
19 2.38) 231| 223} 216] 211} 207 203| 1.98{ 193] 188
20 235] 228| 220 212] 2.08| 204] 1.99| 1.95| 1.90| 1.84
21 232 225 218 210| 205{ 201 196| 192]| 1.87] 181
22 230) 223| 215) 207. 203| .1.98] 1.94] 1.89] 184] 1.78
23 227\ 220| 2.13| 205 201| 196 191] 1.86] 1.81| 1.76
24 225) 2.18| 211| 203| 1.98] 194{ 1.89| 1.84| 179 1.73
25 224} 216 2.09| 201| 196 1927 1.87] 1.82]| 177} 1711
26 222 215| 207| 199 195 190| 1.85] 1.80] 175! 1.69
27 220f 2.13| 2.06{ 197| 193{ 1.88] 1.84 1.79] 1.73| 1.67
28 219 212} 2.04f 196] 191 1.87| 1.82] 1.77| -1.71} 1.65
29 2.18] 2.10f{ 2.03| 194 150| 1.85{ 1.8l 1.75] 1.70| 1.64
30 2.16| 2.09] 201| 193 1.89| 184 179 1.74| 1.68] 1.62
40 2.08] 200| 1.92] 1.84] 179 1.74] 1.69] 1.64| 1.58] 1.51
60 1.99] 192] 1.84 1.75] 170] 1.65] 1.59| 1.53| 147 1.39

120 191 1.8 175 1.66; 161| 155 1.50f 1.43] 135 125
@ 1.83) 1.75| 1.67| 1.57| 1.52] 146( 139 1.32] 122] 1.00
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TABLE9 T, VALUES FOR THE MANN-WHITNEY-WILCOXON TEST

Rejéct the hypothesis of identical populations if the sum of the ranks for the n, items is less
than the value 7, shown in the following table or if the sum of the ranks for the n, items is
greater than the value T;; where

Ty=nn +n+ -1,

o
n,

a=.10 2 3 4 5 6 7 8 9 10
2 3 3 3 4 4 4 5 5 5

3 6 7 7 8 9 9 10 11 11

4 10 11 12 13 14 15 16 17 18

5 16 17 18 20 21 22 24 25 27

n, 6 22 24 25 27 29 30 32 34 36
7 29 31 33 35 37 40 42 44 46

8 38 40 42 45 47 50 52 55 57

9 47 50 52 55 58 61 64 67 70

10 57 60 63 67 70 73 " 76 80 83

n,

a = .05 2 3 4 , 5 6 7 8 9 10
2 3 3 3 3 3 3 4 4 4

3 6 6 6 7 8 8 9 9 10

4 10 10 11 12 13 14 15 15 16

5 15 16 17 18 19 21 22 23 24

n, 6 . 21 23 24 25 27 28 30 32 33
7 28 30 32 34 35 37 39 41 43

8 37 39 41 43 45 47 50 52 54

9 46 - 48 50 53 56 58 61 63 66

10 56 59 61 64 67 70 73 76 79
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