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QUESTION 1 (COMPULSORY)

The data below is of the birth weight of 100 children born in rural health centre in western Kenya

58 118 92 108 132 32 140 138 96 161
120 86 115 118 95 83 112 128 127 124
123 134 94 67 124 155 105 100 112 141
104 132 98 146 132 93 85 94 116 113
121 68 107 122 126 88 89 108 115 85
111 121 124 104 125 102 122 137 110 101
91 122 138 99 115 104 o8 89 119 109
104 115 138 105 144 87 88 103 108 109
128 106 125 108 98 133 104 122 124 110
133 115 127 135 89 121 112 135 115 64

a. Using Sturge’s rule, determine the number of classes and the class height that can be used
to group this data (2 marks)
b. Using the determined classes, group the data into a frequency table (2 marks)

Using the frequency table generated compute question e-j

c. Arithmetic mean (2 marks)
d. Median _ (2 marks)
e. Mode (2 marks)
f. Standard deviation (2 marks)
g. Standard error of mean (2 marks)
h. Coefficient of variation (2 marks)
i. Skew (2 marks)
j.  Kurtosis (2 marks)

k. Assuming the data is normally distributed attach a 95% confidence interval (2 marks)

1. Draw a histogram of this data (3 marks)
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QUESTION 2

A researcher is interested to know if gender has any relation with education level.A random
sample of 395 people was surveyed and each person was asked to report the highest education

level they obtained. The data that resulted from the survey is summarized in the following table:

High School Bachelors  Masters Ph.d. Total
Female 60 54 46 41 201
Male 40 44 53 57 194
Total 100 98 99 98 395
a. What statistical method can be used to analyse this data? (1 mark)

b. State the null and alternative hypothesis that can be tested from this data (2 marks)
. ¢. Based on the data, is there evidence that education level is related to gender? Perform the

test at a 5% level of significance (12 marks)

QUESTION 3

A researcher is interested to know the relationship between oral contraceptive(OC) use and blood
pressure in women. He identifies Identify a group of non-pregnant, premenopausal women of
childbearingage (1649 years) who are not currently OC users, and measure their bloodpressure.
After a year, he rescreens the women to ascertain a subgroup who have remainednon-pregnant
throughout the year and have become OC users. He obtains the following data from 10 women

who meet the criteria:
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SBP lavel SBP leval

i while not using OCs () while using OCs (x,)
1 115 128
2 112 115

3 107 106

4 119 128

5 115 122

6 138 145

7 126 132

8 105 109

9 104 102
10 115 117

a. What hypothesis can be tested about the effect of wind velocity on the measurement of iron in
atmospheric particulate? (2 marks)

b. What statistical test can be performed on this data assuming it is normally distributed? (1
mark)

c. Carry out the statistical test and make an inference (10 marks)

d. What alternative test would you carry out if the data was not normally distributed? (2 marks)
QUESTION 4

The following data is for patients discharged from a hospital after admission. Consider the

duration of hospital stay and the first WBC count following admission
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Fimt
Dharation Fimt wec

ot Sae tomp. (= 109
ic hospitnd 1= M o lowing tollowing
no. shy Ago 2= F admzion admzsion

1 o 30 2 99.0 B
2 10 73 2 98.0 o
3 B 40 2 99.0 i2
4 11 47 2 98.2 4
o] o] 20 2 98.0 11
g id 82 1 g6.8 8
7 30 &0 1 98.5 i}
a 11 fal< 2 98.8 7
9 17 43 2 98.0 7
10 3 o0 1 98.0 i2
i1 g o8 2 97.8 7
12 3 4 1 97.8 3
13 B 22 2 99.9 11
14 B 33 2 98.4 14
10 o] 20 2 98.4 11
i6 o] 32 1 98.0 g
17 7 36 1 98.2 &
18 4 =] 1 98.0 &
19 3 47 1 97.0 o]
20 7 22 1 98.2 6
21 B 11 1 98.2 i0
22 11 18 1 58.86 14
23 11 67 2 97.8 4
24 g 43 2 g98.8 ]
25 4 41 2 98.0 o]

a. Determine if there is a relationship between duration of hospital stay and the first WBC

count assuming the data is normally distributed (12 marks)
b. State the difference between correlation and regression (3 marks)
QUESTION 5

A hospital doctor wishes to compare the effectiveness of 4 brands of pain killers A, B, C and D.
She arranged that when patients in a surgical ward requested for pain killers they would be asked
if their pain was mild, severe or very severe. The first patient who said mild would be given
brand A, the second who said mild would be given brand B, the third would be given brand C
and the fourth given brand D. Pain killers would be given in the same way to the first four

patients who said their pain was severe and the first four patients who said their pain is very
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severe. The patients were then asked to record time, in minutes for which the pain killers were

effective. The following data was collected:

Brand A B C D
MILD [165 214 173 155
SEVERE |193 292 142 211
VERY SEVERE 107 110 193 212

a. State the null and alternative hypothesis that can be tested from this data (2 marks)

b. Assuming the data is normally distributed, test the stated hypothesis at an alpha of 0.05%

(12 marks)

c. State an alternative test you would use if the data was not normally distributed (1 mark)
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Statistical tables
Chi square table

Chi Square Distribution Table

df. £ as 10 *ce % s £ oto o s o oot

1 1.32 2.71 3.84 2.02 6.63 7.88 10.8
2 2.77 4.61 5.99 7.38 9.21 10.6 13.8
3 4N 6.25 1.81 9.35 11.3 12.8 16.3
4 >.39 1.78 949 111 133 14.9 185
5 6.63 9.24 11.1 12.8 15.1 16.7 20.5
6 7.84 10.6 12.6 144 16.8 18.5 22.5
7 9.04 12.0 14.1 16.0 185 20.3 24.3
8 10.2 134 15.5 17.5 20.1 22.0 26.1
9 114 14.7 16.9 19.0 21.7 23.6 27.9
10 125 16.0 18.3 20.5 23.2 25.2 29.6
11 13.7 17.3 19.7 21.9 24.7 26.8 31.3
12 14.8 18.5 21.0 233 26.2 28.3 32.9
13 16.0 19.8 224 24.7 277 29.8 34.5
14 171 21.1 237 26.1 291 3.3 36.1
15 18.2 22.3 25.0 215 30.6 32.8 37.7
16 194 235 26.3 28.8 32.0 34.3 39.3
17 20.5 24.8 276 30.2 334 35.7 40.9
18 21.6 26.0 28.9 31.5 34.8 312 42.3
19 22.7 27.2 30.1 32.9 36.2 38.6 32.8
20 23.8 284 314 34.2 376 40.0 45.3
21 24.9 29.5 32.7 355 389 41.4 46.8
22 26.0 30.8 338 36.8 40.3 42.8 48.3
23 27.1 32.0 3%.2 38.1 41.6 44.2 49.7
24 28.2 33.2 364 394 32.0 45.6 51.2
25 29.3 344 377 40.6 44.3 46.9 52.6
26 304 35.6 38.9 41.9 45.6 48.3 o4.1
27 31.5 36.7 40.1 43.2 47.0 49.6 55.5
28 32.6 379 41.8 445 48.3 51.0 56.9
29 33.7 39.1 42.6 45.7 49.6 52.3 58.3
30 34.8 40.3 43.8 47.0 50.9 3.7 59.7
40 4586 51.8 55.8 59.3 63.7 66.8 734
>0 °6.3 63.2 67.5 714 76.2 79.5 86.7
60 67.0 4.4 79.1 83.3 884 92.0 99.6
70 776 85.5 90.5 85.0 100 104 112
80 88.1 96.6 102 107 112 116 125
80 98.6 108 113 118 124 128 137
100 109 118 124 130 136 140 149

Tabk from Ronaki J. Wonracolt and Thomas H. Wonracolt,
Stabstis DEcorering A5 Ponsy New York: John Wiley and Sons, 1982, p.352.
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1.60
1.70
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2.80
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3.00
3.10
3.20
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3.40
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0.00
0.5000
0.4602
0.4207
0.3821
0.3446
0.3085
0.2743
0.2420
0.2119
0.1841
0.1587
0.1357
0.1151
0.0968
0.0808
0.0668
0.0548
0.0446
0.0359
0.0287
0.0228
0.0179
0.0139
0.0107
0.0082
0.0062
0.0047
0.0035
0.0026
0.0019
0.0013
0.0010
0.0007
0.0005
0.0003
0.0002
0.0002
0.0001
0.0001
0.0000
0.0000

0.01
0.4960
0.4562
0.4168
0.3783
0.3409
0.3050
0.2709
0.2389
0.2080
0.1814
0.1562
0.1335
0.1131
0.0951
0.0793
0.0655
0.0537
0.0435
0.0351
0.0281
0.0222
0.0174
0.0136
0.0104
0.0080
0.0060
0.0045
0.0034
0.0025
0.0018
0.0013
0.0009
0.0007
0.0005
0.0003
0.0002
0.0002
0.0001
0.0001
0.0000
0.0000

Z-tables : Probability of a larger value

0.02
0.4920
0.4522
0.4129
0.3745
0.3372
0.3015
0.2676
0.2358
0.2061
0.1788
0.1539
0.1314
0.1112
0.0934
0.0778
0.0643
0.0526
0.0427
0.0344
0.0274
0.0217
0.0170
0.0132
0.0102
0.0078
0.0059
0.0044
0.0033
0.0024
0.0018
0.0013
0.0009
0.0006
0.0005
0.0003
0.0002
0.0001
0.0001
0.0001
0.0000
0.0000

0.03
0.4880
0.4483
0.4090
0.3707
0.3336
0.2981
0.2643
0.2327

0.2033 -

0.1762
0.1515
0.1292
0.1093
0.0918
0.0764
0.0630
0.0516
0.0418
0.0336
0.0268
0.0212
0.0166
0.0129
0.0099
0.0075
0.0057
0.0043
0.0032
0.0023
0.0017
0.0012
0.0009
0.0006
0.0004
0.0003
0.0002
0.0001
0.0001
0.0001
0.0000
0.0000

0.04
0.4840
0.4443
0.4052
0.2669
0.3300
0.2946
0.2611
0.2296
0.2005
0.1736
0.1492
0.1271
0.1075
0.0901
0.0749
0.0618
0.0505
0.0409
0.0329
0.0262
0.0207
0.0162
0.0125
0.0096
0.0073
0.0055
0.0041
0.0031
0.0023
0.0016
0.0012
0.0008
0.0006
0.0004
0.0003
0.0002
0.0001
0.0001
0.0001
0.0000
0.0000

0.05
0.4801
0.4404
04013
0.3632
0.3264
0.2912
0.2578
0.2266
0.1977
01711
0.1469
0.1251
0.1056
0.0885
0.0735
0.0606
0.0495
0.0401
0.0322
0.0256
0.0202
0.0158
0.0122
0.0094
0.0071
0.0054
0.0040
0.0030
0.0022
0.0016
0.0011
0.0008
0.0006
0.0004
0.0003
0.0002
0.0001
0.0001
0.0001
0.0000
0.0000

0.06
0.4761
0.4354
0.3974
0.3594
0.3228
0.2877
0.2546
0.2236
0.1949
0.1685
0.1446
0.1220
0.1038
0.0889
0.0721
0.0594
0.0485
0.0392
0.0314
0.0250
0.0197
0.0154
0.0119
0.0091

* 0.0069

0.0052
0.0039
0.0029
0.0021
0.0015
0.0011
0.0008
0.0006
0.0004
0.0003
0.0002
0.0001
0.0001
0.0001
0.0000
0.0000
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0.07
04721
0.4325
0.3926
0.3557
0.3192
0.2843
0.2514
0.2206
0.1922
0.1650
0.1423
0.1210
0.1020
0.0853
0.0708
0.0582
0.0475
0.0384
0.0307
0.0244
0.0192
0.0150
0.0116
0.0089
0.0068
0.0051
0.0038
0.0028
0.0021
0.0015
0.0011
0.0008
0.0005
0.0004
0.0003
0.0002
0.0001
0.0001
0.0001
0.0000
0.0000

0.08
0.4681
0.4286
0.3897
0.3520
0.3156
0.2810
0.2483
02177
0.1894
0.1635
0.1401
0.1190
0.1C03
0.0838
0.0694
0.0571
0.0465
0.0375
0.0301
0.0239
0.0188
0.0146
0.0113
0.0087
0.0066
0.0049
0.0037
0.0027
0.0020
0.0014
0.0010
0.0007
0.0005
0.0004
0.0003
0.0002
0.0001
0.0001
0.0001
0.0000
0.0000
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0.09
0.4641
0.4247
0.3859
0.3483
0.3121
0.2776
0.2451
0.2148
0.1867
0.1611
0.1379
0.1170
0.0985
0.0823
0.0681
0.0559
0.0455
0.0367
0.0294
0.0233
0.0183
0.0143
0.0110
0.0084
0.0064
0.0048
0.0038
0.0026
0.001%
0.0014
0.0010
0.0007
0.0005
0.0003
0.0002
0.0002
0.0001
0.0001
0.0001
0.0000
0.0000
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T-tables
t Table
cum. prob Uso tas g0 tgs g0 tss Lgrs T 99 lsss t 339 t 9935
one-tail 0.50 0.25 0.20 0.15 0.10 0.05 0.025 0.01 0.005 0.001 0.0005
two-tails 1.00 0.50 0.40 0.30 0.20 0.10 0.05 0.02 0.01 0.002 0.001
df
1] 0000 1000 1376 1963 3078 6314 1271 3182 6366 31831 636.62
2 0000 0816 1061 138  1.886 2920 4303 6965 9925 22327 31.599
3| 0000 0765 0978 1250 1638 2353 3182 4541 5841 10215 12,924
4| 0000 0741 0941 1190 1533 2132 2776 3747 4604 7173 8610
5| 0000 0727 0920 1.156 1476 2015 2571 3365 4032 5893 6869
6/ 0000 ' 0718 0.906 1.134 144077 1943 2447 ° 3143 7 3707 5208 5959
7| 0000 0711 0896 1119 1415 1895 2365 2998 3499 4785 5408
8| 0000 0706 0889 1108 1397 1860 2306 2896 3355 4501 5041
gl 0000 0703 0883 1100 1383 1.833 2262 2821 3250 4297 4781
10| £ 0000 0700 0879 1093 1372 1812 2228 2764 3169 4144 = 4587
11| 0000 0697 0876 1088 1363 1796 2201 2718 3106  4.025  4.437
12| 0000 0695 0873 1083 1356 1782 2179 2681 3055 3930 4318
13| 0000 0694 0870 1079 1350 1771 2160 2650 3.012 3852 4221
14| 0000 0692 0868 1076 1345 1761 2145 2624 2977 3787  4.140
15| 0000 0691 0866  1.074 1341 1753 2131 2602 2947 3733 4073
16/ 00007 0690 0865 1.071 1337 1746 2120 2583 2921 3686 4015
17| 0000 0689 0863 1069 1333 1740 2110 2567 2898 3646 3965
18| 0000 0688 0862 1067 1330 1734 2101 2552 2878 3610 3922
19| 0000 0688 0861 1066 1328 1729 2093 2539 2861 3579 3883
20| 0000 0687 0860 1064 1325 1725 2086 2528 2845 3552 3850
21| 0000 0686 0859 1063 1323 1721 2080 2518 2831 3527 3819
22| 0000 068 0858 1061 1321 1717 2074 2508 2819 3505 3792
23 0000 0685 0858  1.060 1319 1714 2069 2500 2.807 3485 3768
24| 0000 0685 0857 1059 1318 1711 2064 2492 2797 3467 3745
25| 0000 0684 0856 1.058 1316 1708 2060 2485 2787 3450 3725
26| 0,000 0684 0856 1058 1315 1706 = 2056 2479 2779 3435 3707
27| 0000 0684 0855 1057 1314 1703 2052 2473 2771 3421 3690
28| 0000 0683 0855 1056 1313 1701 2048 2467 2763 3408 3674
20| 0000 0683 0854 1055 1311 1699 2045 2462 2756 3396  3.659
30/ 0000 0683 0854 1055 1310 1697 2042 = 2457 2750 3385  3.646
40/ 0000 0681 0851 1050 1303 1.684 2021 2423 2704 3307  3.551
60/ 0000 0679 0848 1045 1296 1671 2000 2390 2660 3232 3460
80| 0000 0678 0846 1043 1292 1664 1990 2374 2639 3195 3416
100 0.000 0677 0845 1042 1290 1660 1984 2364 2626 3174 3390
1000  0.000 0675 0.842  1.037 1282 1646 1962 2330 2581 3098  3.300
~Z| 0000 - 0674 0842 1036 1282 1645 1960 2326 2576 ~ 3090  3.291
0% 50% 60% 70% 80% 90% 95% 98% 99% 99.8% 99.9%

Confidence Level

8SBL 321: BIOSTATISTICS



Table of critical values for the F distribution (for use with ANOVA):

How to use this table:

There are two tables here. The first one gives critical values of F at the p = 0.05 level of significance.
The second table gives critical values of F at the p = 0.01 level of significance.

1. Obtain your F-ratio. This has (x,y) degrees of freedom associated with it.

2. Go along x columns, and down y rows. The point of intersection is your critical F-ratio.

3. If your obtained value of F is equal to or larger than this critical F-value, then your result is
significant at that level of probability.

An example: 1 obtain an F ratio of 3.96 with (2, 24) degrees of freedom.
1 go along 2 columns and down 24 rows. The critical value of F is 3.40. My obtained F-ratio

SBL 321

is larger than this, and so | conclude that my obtained F-ratio is likely to occur by chance with a p<.05.

Critical values of F for the 0.05 significance level:

1 2 3 4 5 6 7 8 9 10

1] 161.45 19950 21571 22458 230.16 233.99 23677 238.88 24054 241.88
2 18.51 19.00 19.16 19.25 19.30 19.33 19.35 19.37 19.39 19.40
3 10.13 9.55 9.28 9.12 9.01 8.94 8.89 8.85 8.81 8.79
4 7.1 6.94 6.59 6.39 6.26 6.16 6.09 6.04 6.00 5.9¢
5 6.61 579 541 5.19 5.05 4.95 4.88 4.82 4.77 4.74
6 5.99 5.14 4.76 4.53 4.39 4.28 4.21 4.15 4.10 4.08
7 5.59 474 4.35 4.12 3.97 3.87 3.79 3.73 3.68 3.64
8 5.32 4.46 4.07 3.84 3.69 3.58 3.50 3.44 3.39 3.35
9 5.12 4.26 3.86 3.63 3.48 3.37 3.29 3.23 3.18 3.14
10 4.97 4.10 3.71 3.48 3.33 3.22 3.14 3.07 3.02 2.98
11 4.84 3.98 3.59 3.36 3.20 3.10 3.01 2.85 2.90 2.85
12 475 3.89 3.49 3.26 3.1 3.00 2.91 2.85 2.80 275
13 4.67 3.81 3.41 3.18 3.03 2.92 2.83 277 2.71 2.67
14 4.60 3.74 3.34 3.11 2.96 2.85 276 270 2.65 2.60
15 454 3.68 3.29 3.06 2.90 279 27 2.64 2.59 2.54
16 4.49 3.63 3.24 3.01 2.85 274 2.66 2.59 2.54 2.49
17 4.45 3.59 3.20 297 2.81 270 2.81 2.55 2.49 2.45
18 4.41 3.56 3.16 2.93 277 2.66 2.58 2.51 2.48 2.41
19 4.38 3.52 3.13 2.90 2.74 2.63 2.54 2.48 2.42 2.38
20 4.35 3.49 3.10 2.87 271 2.60 2.51 245 2.39 235
21 4.33 3.47 3.07 2.84 2.69 2.57 2.49 2.42 2.37 232
22 4.30 3.44 3.05 282 2.66 2.55 2.46 2.40 2.34 2.30
23 4.28 3.42 3.03 2.80 2.64 2.53 2.44 2.38 2.32 2.28
24 4.26 3.40 3.01 2.78 2.62 2.51 242 2.36 2.30 2.26
25 4.24 3.39 2.99 276 2.60 2.49 2.41 2.34 2.28 2.24
26 4.23 3.37 2.98 2.74 2.59 2.47 2.39 232 2.27 2.22
27 4.21 3.35 2.96 2.73 2.57 2.46 237 2.31 2.25 2.20
28 4.20 3.34 2.95 2.7 2.56 245 2.36 2.29 2.24 2.19
29 4.18 3.33 2.93 2.70 2.55 2.43 2.35 2.28 2.22 2.18
30 4.17 3.32 2.92 2.69 2.53 2.42 2.33 2.27 2.21 217
31 4.18 3.3 2.91 2.68 2.52 241 232 2.26 2.20 2.15
32 4.15 3.30 2.90 2.67 2.51 2.40 2.31 2.24 2.19 214
33 4.14 3.29 2.89 2.66 2.50 239 2.30 2.24 2.18 213
34 4.13 3.28 2.88 2.65 2.49 2.38 2.29 2.23 217 2.12
35 4.12 3.27 2.87 2.64 2.49 2.37 2.29 222 2.16 2.1
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