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SCHOOL OF HEALTH SCIENCES
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COURSE CODE: HMP 5114
COURSE TITLE: Biostatistics
EXAM VENUE: STREAM:
DATE: EXAM SESSION:
TIME: 3.00 HOURS
Instructions:

1. Answer Question One (Compulsory) and any other 3 questions

2. Candidates are advised not to write on the question paper.

3. Candidates must hand in their answer booklets to the invigilator while in the examination
room.

4. Please use the appended formulae and statistical tables

QUESTIONS
Q1: Design a research project of your choosing and use it to answer the following questions.

a) Critically evaluate the differences in probability and non-probability sampling
techniques.

b) Construct an appropriate null hypothesis for your research project.

c) Identify an appropriate statistical test for the hypothesis in part b) above.

d) Briefly explain why the statistical test you have identified is appropriate for testing the
hypothesis in part b) above is appropriate.



Q2: Use the data in the table below to determine whether there is association between race and
preconception use of folic.

Race YES NO
White 260 299
Black 15 41
Other 7 14

Q3. Generate and analyze the generated data to test the null hypothesis that there is no difference
in mean dehydroepiandrosterone sulfate, range 70 to 250, between 20 postmenopausal women
with asthma and 20 aged-matched postmenopausal women without asthma.

Q4: The following data represent alveolar cell count in 12 guinea pigs exposed to regular air (A),
benzaldehyde (B), and acetaldehyde (C). Test the hypothesis that there is no difference in mean
alveolar cell count across the three treatment groups.

A: 24.15, 24.60, 22.55, 25.10, 22.65, 26.85, 40.20, 63.20, 59.10, 79.60, 102.45, 64.60
B: 49.90, 50.60, 50.35, 44.10, 36.30, 39.15, 90.30, 72.95, 138.60, 80.05, 69.25, 31.70
C: 31.10, 18.30, 19.35, 15.40, 27.10, 21.90, 22.15, 22.75, 22.15, 37.85, 19.35, 66.70

Q5: Use the data below to test the hypothesis that age (years) does not predict bilirubin (mg/dl)
levels in patients more than 40 years old.

Age: 78,72, 81, 59, 64, 48, 46, 44, 42, 45, 78, 47, 50, 57, 42, 58, 52, 52, 58, 45
Bilirubin: 7.5, 12.9, 14.3, 8.0, 14.1, 10.9, 12.3, 7.0, 1.8, 0.8, 3.8, 3.5, 5.1, 16.5, 1.0, 5.2, 5.1, 3.5,
56,19

Q6: Answer the following questions
a) Explain what is meant by inferential statistics
b) Make a clear distinction between Type | Error and Type Il Error as
used in Biostatistics.
¢) Explain what is meant by p value and alpha.
d) Briefly describe the four levels of measurement.
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0.200

1.642
3.219
4.642
2.989
7.280
8.008
0.803
11.030
12.242
13.442
14.631
15.812
16.985
18.151
19.311
20.465
21615
22.760
23.900
25.038
26.171
27.301
28.429

Table of the chi square distribution - Appendix J, p. 915

0.100

2.706

4.605

6.251

7779

9.236
10.645
12,017
13.362
14.684
15.987
17.275
18.549
19.812
21.064
22.307
23.542
24.769
25.980
27.204
28412
20.615
30.813
32.007

0.075

3.170

5.181

6.905

8.496
10.008
11.466
12.883
14.270
15.631
16.971
15.294
19.602
20.897
22.180
23.452
24.716
25.970
27.218
28458
29.692
30.920
32.142
33.360

Level of Significance o

0.050

3.841

5.901

7815

9.488
11070
12,592
14.067
15.507
16.919
18.307
19.675
21.026
22.362
23.685
24.996
26.296
27.587
28.869
30.144
31410
32,671
33.924
35.172

0.025

5.024

T.378

0.348
11.143
12.833
14.449
16.013
17.535
19.023
20.483
21.920
23.337
24.736
26.119
27.488
28.84H
30.191
31526
J2.852
34170
32.479
36.781
J8.076

0.010

6.635

9.210
11.345
13.277
15.086
16.812
18475
20.090
21.666
23.209
4725
26.217
27.688
29.141
30.578
32.000
33.400
34805
36.191
37,366
38.932
40.289
41.639

0.005

7879
10.507
12.838
14.860
16.750
18.548
20.278
21.955
23.580
25.188
26.757
28.300
29.820
31.319
32.801
34267
35.719
37.157
38.082
39.997
41.401
42.796
44.182

0.001

10.828
13.816
16.266
18467
20.516
22458
24322
26.125
27878
29.589
31265
32,910
34.529
36.124
37.608
39.253
40.791
42.314
43.821
453,315
46.798
48.269
49.729

0.0005

12.116
15.202
17731
19.998
22.106
24.104
26.019
27.869
29.667
31421
33.138
34.822
36.479
38111
39.720
41.309
42.881
44435
45974
47.501
49.013
a0.512
52.002
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w;l;:r Numerator Degrees of Freedom
Freedom | 2 3 1 5 [} 7 8 9
1 1614 1995 2037 2M6 2302 240 X688 2389 24{].,5.‘
2 (.50 1900 1906 1925 1930 1933 1935 1937 1958
3 1,13 4,03 .28 g.12 a0 B.94 a.59 B.AHS a1
4 .71 .94 .30 .30 TAE] A.16 A .04 ifn. (W
| L 3,79 341 a.19 203 405 4.BR 142 4.1
fi 5.0 A4 476 4 5% 4130 4,70 4,21 4,15 4 10
7 S 474 435 412 397 &Y LT 373 a4
8 532 446 407 3B4 360 31538 350 344 350
L] 5.12 4.9 3.86 1.63 1.48 137 1.7 1.23 314
10 4,56 4,10 3.71 348 333 3.22 .14 1.07 3.02
11 4 54 3.94 .08 S.36 S0 .08 .01 2.95 250
12 47% 389 349 326 S0 3000 241 28% 240
15 4 &7 3.81 341 .18 .03 2.0z 7 B3 2.1 + 71
|4 $60 374 3% 401 296 2BR 2796 270 1A%
L5 4 54 3.68 .99 506 240 279 2.7 e 54
{7 +49 363 324 501 2B 274 b6 259 154
) 4.45 1.549 3.20 204 2RI 2.70 261 2.35 it
1E dd 1 1.35 .16 205 L) 2 6A 250 251 146
19 438 352 303 280 274 28 2% 148 242
M $35 349 300 287 271 2600 251 Za4h 239
4 +32 347 307 28B4 268 257 249 242 257
2 4.50 1.44 3.05 2.82 266 2.55 246 2.40 L4
21 4 M8 .42 .03 2.80 264 253 244 237 2.32
T4 £26 340 30 278 262 250 241 23% 230
2% 4.4 1,34 2.95 276 260 2449 2.40 234 T.H
26 23 337 2098 274 250 247 239 23 1M
27 421 435 e 27% 257 246 297 231 115
28 4.20 i34 2.95 271 2560 243 236 2.2 Pl
9 4. 18 3.93 2493 2,70 2 hR5 245 295 0 1
30 .17 132 2.92 2 B9 259 242 233 2 .3
4 08 323 284 261 245 2% 21 218 12
i +.00 115 2,76 2.5% 247 2.9 207 2.1 P
130 3.2 3.07F 2.64 245 2.29 217 2.4 2 |5

= TE4 300 260 237 221 D00 201 184 188




TABLE P Critical Values of the Spearman Test Statistic. Approximate Upper-Tail
Critical Values r,, Where Pir = r;) = a, n = 4(1)20 Significance Level, «

n 001 005 010 025 050 100
+ e — — —_ 000 L8000
5 — — 8000 5000 H000 L7000
(5] — L4249 BBST 5286 J714 A000
7 643 £929 8371 L7450 6786 3357
B 286 £371 B095 J143 4190 3000
9 000 B167 T667 6833 3833 4667
10 8667 JB18 1333 H364 515 4424
11 8364 J545 000 G051 3273 4182
12 .B182 1273 BT13 S804 4965 3986
13 7912 6978 6429 5549 AT80 3791
14 670 bT747 6220 5541 45593 626
15 T304 5536 LB000 A179 429 3500
16 265 6324 S824 5000 4265 3382
17 7083 6152 5637 A853 All8 3260
18 6904 3875 5480 ATI6 23994 S48
19 6737 2825 5333 4579 3895 3070
20 L6586 3684 5203 4451 3789 2977
21 6455 5545 A078 4351 3688 2909
22 G318 5426 4963 4241 3597 2829
23 G186 5306 4852 4150 3318 2767
24 B070 L5200 4748 4061 3435 2704
25 5962 5100 4634 3977 3362 2646
26 5856 5002 A564 5894 3299 .2588
27 RYEY 4915 4481 3822 3236 2540
28 660 4828 A1 4749 3175 2490
29 3567 4744 4320 3683 3113 2443
30 .M79 4665 4251 3620 3059 2400

Note: The corresponding lower-tail critical value for r, iz =r*,



Table of Critical Values for T
Two Tailed Significance

DF 0.2 01 0.05 0.0 0.005 0.001 0.0005 0.0001
2 1.89 292 4.30 9.52 14.09 31.60 44.70 100.14
3 1.64 235 3.8 5.84 745 12.92 16.33 28.01
4 153 213 2.78 4.60 560 861 10.31 15.53
5 1.48 202 2.57 4.03 477 6.87 7.88 118
R 1.44 1.94 245 3.7 432 596 6.79 9.08
7 14 1.89 2.36 3.50 403 541 6.08 7.88
8 1.40 1.86 2.3 3.36 383 5.04 562 .12
g 1.38 1.83 2.7 3.25 363 4.78 5.28 6.58
10 1.37 1.81 21 317 158 459 5.05 .21
11 1.36 1.80 2.3 3 350 444 4.86 5.52
12 1.36 1.78 218 3.05 343 432 4.72 5.70
13 1.35 177 2.16 3.01 337 422 4.60 5.51
14 1.35 1.76 2.14 2.58 333 4.14 4.50 5.36
15 1.34 1.75 213 2.95 328 407 442 5.24
16 1.34 1.75 212 292 325 401 4.35 513
17 1.33 1.74 211 2.50 322 a7 4.2 5.4
18 1.33 1.73 210 2.88 320 382 423 4.97
19 1.33 1.73 209 2.86 317 388 419 4.50
20 1.33 1.72 208 2.85 315 385 4.15 4.84
s 1.32 1.72 2.08 2.83 314 382 41 4.78
22 1.32 1.72 207 2.8 312 379 4.08 4.74
23 1.32 1.1 207 2.81 310 37 4.05 4.69
24 1.32 1.1 2.06 2.80 3098 375 4.02 4.85
25 1.32 1.1 2.06 2.79 3.08 373 4.00 4.62
76 1.3 1.1 2.06 2.78 307 31 387 4.59
27 1.3 1.70 208 a7 306 369 385 4.56
28 1.3 1.70 208 2.76 305 387 383 4.53
29 1.3 1.70 2.05 2.76 3.04 3566 382 4.51
a0 1.3 1.70 2.0 2.75 303 365 380 4.48
35 1.3 1.69 203 272 3.00 359 384 4.39
40 1.30 1.68 202 2.70 287 355 379 432
45 1.30 1.68 2 2.69 255 352 3.75 4.27
a0 1.30 1.68 2m 2.68 254 350 372 4.23




