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o This question paper consists of 6 pages with 04 Essay Questions.
e Write your Index Number in the space provided.

e Answer ALL questions.
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o Necessary formulaes/tables are given in the pages 5-6.
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Essay Questions
(100 Marks)

i) List 2 examples of variables that can be measured using the following scales.
of measurements.

1. Nominal
2. Ordinal
3. Interval
4. Ratio
(8 marks)

ii)  List two measures of central tendency applicable for continuous data sct.
(2 marks)

i)  List two measures of dispersion applicable for a continuous data set.
(2 marks) .

iv)  Whatis the relationship between standard Deviation (SD) and Standard error
(SE) of the sample mean?
(3 marks)

b} In a sample of 400 nurses, a researcher found that 100 nurses were having back
pain.

i) Find a point estimate of the population proportion of nurses who have back
pain,
(2 marks)

ii} Calculate the Standard error (SE) of the estimate found in part(i).
: (2 Marks)

iii) Calculate a 95% confidence interval for the percentage of nurses in the
population who have back pain.
(4 marks)

iv) How would you interpret the results that you have obtained for 95%
confidence interval?
(2 marks)
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i) List 2 characteristics of a normal curve. (2 marks)
i1} (ive two cxamples for cach of the following.

a. Continnous variable

b. Discrete variable (4 marks)
iii) ~ What is type I error? - ) (2 marks)
iv) What is type II error? (2 marks)

b) Suppose a psychiatric nurse wants to determine whether ornot a given drug has any
effect on the scores of human subjects performing a cognitive task. She randomly
assigned her research participants to one of two groups. Nine hundred subjects in
group 1 (the experimental group) received an oral administration of the drug prior
to testing. In contrast, 1000 subjects in group 2 (control group) received a placebo.
She found that for the drug group, the mean score on the cognitive test was 9.78
and SD was 4.05 and for the control group, the mean was 15.10 and the SD was

4.28.
i. State null and alternative hypothesis. (4 marks)
ii. Write down the test statistic. (2 marks)
iii. Test the null hypothesis at 5% level. (6 marks)
tv. What is the conclusiong (3 marks)

3. Diabetes status of a group of 300 randomly selected people was examined. Results are
given below.

Male Female
Diabetes positive 40 40
Diabetes negative 60 160

The rtesearcher is iferested in identifying whether there is a gender difference in
diabetes prevalence in the population.
i) State the null and alternative hypothesis. ' (4 marks)
if) Prepare 2x2 contingency table using above data. (4 marks)

iii) Calculate expected frequencics for each of the observed frequencies.

(8 marks)
iv) Calculate the test statistic.

{4 marks)
v) Test the null hypothesis at 5% significance level.

(5 marks)
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4. Age (in yeats) of 5 people and their cholesterol ratios are given in the following table.

X
(Age) (Cho_les_téz'ol Ratio)
60 Y
61 36
| e | g ,
e 4r

i) Complete the following table

&Value | ‘).f.Value xxy xxx | y#y
60 3.1 ' ~
61 3.6 i
_____ 62 3.8
L 4 | i
65 41 _ : iR
(5 marks)
ii) Calculate Yiy, Tiax, 271 %Y, Yieq 2%, i y?
(5 marks)
iii) Calculate the correlation coefficient (r).
o n Tk 2y = [Ty x| 5]
[P D) ~ Qlam0? o vD) - By
{2 marks)
iv) How would you interpret your result obtained for question part(iii)?
(3 marks)

v) Tit a least square linear regression equation to predict cholesterol ratio of the
participants based on their age.

You may use
b = Xxy —n¥y
T Y x% — ni?

a =y —bx , to estimate the coefficients,

Write down the fitted regression equation.
(5 marks)
vi) Estimate the cholesterol ratio of a 64 -year old person. '
(5 marks)
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Necessary Formulae

The following equations are given in the usual/ standard notation.

Confidence interval

=i
[
tq

S

Test statistic

ptz e
n
. (B-n)
1 1
Jpl-pl —+—
noo#,
z
2 . - ( ] ﬂfe)
eyl
=1 fe
Percentage Points of the Chi-Square Distribution
Degress of Probability of a farger value of 2 _
Freedom 5,09 0,95 0,90 9,75 0,50 0.25 0,30 2,05 0.01
1 0.000 0.0D4 os 0oz 0455 142 271 3.84 6.63
2 Q.00 0103 211 U57s 1.386 PN 451 5.09 9.1
3 0418 0,352 0584 1282 7366 a1 625 7,81 1134
4 0,297 0741 1g6a . 1923 3.357 5.30 7.78 9,49 13.28
5 (3,554 1.145 1610 2675 4.381 .63 9.24 11.07 1509
6 0.872 4,635 2,204 3.455 5344 784 064 1259 1681
7 1,239 2367 2483 4255 6346 9,04 1202 18.07 3848
8 1.647 2.733 3490 5071 7384 10.22 13.36 15.51 26.08
5 2.088 3.325% 4168 5899 5343 11.39 14.68 1692 21.67
10 2,558 3.940 A.865 G737 9342 12.55 1594 18.3% 2371
1 3,053 4,575 sE78  7.584 A0341 1370 1778 19.68 24,72
12 3.571 5,226 5304 8438 1340 1485 18.55 21,03 26,22
13 4107 5,892 vo4r 8289 12340 1598 1981 3236 27.69
14 4,680 6571 7,780 10.165  13.339 1742 2106 2368 2914
15 5,099 7,261 g847  FLOS? 14339 1835 25.51 2500 3058
2 5842 78962 9312 11012 15338 1947 2354 2630 3200
17 4,408 £677 10085 3792 16338 2049 24,77 3150 3341
18 7.015 9300 10858 13678 17338 160 25.99 28.87 14.80
ie 7433 10417 1R6%1 14562 18338 2272 2720 3034 3629 .
20 a360  J0BST 13443 15457 19337 2383 78.41 3141 ars7
2 g547 12338 14041 17240 21337 2604 1083 33,92 0.2
24 10856 13838 15659 19037 23337 2824 3320 3642 4288
28 12498 15379 17292 20843 25336 3043 3856 38,89 18,54
28 $3865  IGAZE 18839 22657 27336 3162 37,92 41,34 18,28
30 14953 18493 20899 24478 19336 3480 4026 AT 50,89
% 17164 26500 20.051 33660 39338 45.62 51.80 5875 63.69
50 27907 264 3TABY 42043 40335 56a3 63.17 67.50  76.15
6 37485  A3.288  4GAS8 51294 58335 6608 7440 7308 8838
P.T.0.
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STANDARD NORMAL TABLE (2)

Enlries in the table give the area under the curve
between the mean and z stardard deviations above
the mean. For exampla, for 2= 1.25 the area undet
= the curve befween the mean (0) and 2 is 0.3944,
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£.0000
{0308
0.07¢3
01179
0.1554
01915
02257
0.2580
0.2681
0.3159
0:3813
03643
03849
04032
0.4192
04332
{.4452
(14554
0.464
4713
04772
04821
0.4861
0.4843
0.4018
0.4938
0.4953
04965
04974
0.4981
0.4087
04980
0.4893
0.4695
04897

00040
0.0438
00832
0.1217
0.1691
0.1850
.2261
Q.2801
02910
03166
0.3438
0.3665
0.3869
0.4048
04267
04345
0.4463
0.4564
(.4649
04719
04778
0.4825
0.4854
(.4896
0.4¢20
0.4840
4455
0.4368
04875
04982
4987
0.4341
0.4993
04905
{.4987

00080
0.0478
0.0871
0.1285
01628
1985
0.2324
(2642
(.2939
03292
0.3461
0.3686
0.3688
0.4065
0.4222
04357
04474
{14578
04856
04726
04743
04830
{4868
0.4308
04922
0494
04856
(4967
(4075
0.4082
(.4967
(406
0.4964
0.4995
(.49¢7

00820
0.0517
00910
0.1293
0.1664
02019
.2357
0,2673
0.2968
03233
0.3485
0.3708
0.3907
0.4082
0.4236
04370
04484
04582
0.4664
04732
0.4788
04834
04871
(4901
0.4925
(14943
0.4957
0.4968
0.4917
0.4983
0.4988
0.48%1
0.4994
0.4995
0.4897

0.0160
0.0557
0.0848
(.33
0.1700
0.2054
0.2389
C.2104
0.2805
{3264
0.3508
0.3729
0.3925
0.4089
04251

0.4382.

(.4495
04581
24574
0.4738
94793
0.4838
04875
04004
(4827
(4945
(.4959
0.4968
0.4977
0.4964
0.4968
0.4992
0.4994
0.4988
0.4997

040190
(0508
0.0087
0.1368
0.1736
0.2088
.2422
0.2754
03023
{3280
03513
0.3749
0.3944
04115
04265
04394
0.4505
0.45%8
0.4678
04744
04798
0.4842
0.4878
04606
04820
04546
,4960
04970
04978
04584
04989
04992
04994
{4396
(0.4397

0.0239
0.0636
0.1026
0.1406
61772
02123
0.2454
0.2764
0.3051
03315
0.3554
03770
03962
0.4131
04279
04406
0.4515
04608
04686
04750
0.4803
0484
0.4881
0.4909
04931
0.4948
0.4961
04971
04979
04985
0489
04582
04694
04598
04997

0.0079
0.0675
01064
01443
01808
0.2157
0.2486
0.2704
0.3078
03340
0.0577
0374
0.2080
04147
04262
0448
04525
04616
04693
04756
0.4868
04850
04884
04911
0.4632
04949
04962
04672
04979
0.4085
0,4989
04992
0.4005
£.4006
04097

0318
0.0714
0.1163
0.1480
01844
0.2190
0.2517
0.2823
0.3108
(.3368
0.3520
3810
0.3097
04162
04306
04420
04535
04625
0.4699
04761
04812
0.4854
04887
0.4813
04934
0.4451
0.4963
04975
0.4980
04988
04490
04903
0.4095
4995
04907

0.0359
0.0783
0.1141
0.1517
G.1879
6.2224
0.2540
0.2852
03133
03389
0.3621
0.3630
0.4016
04177
04319
04444
0.4545
0.4633
0.4708
0.4767
04817
04857
0.4890
0.4916
0.4036
0.4952
0.4964
3407
{4081
{.4986
.4990
{.4993
{4995
§.4997
34908
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