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Essay Questions
(100 Marks)

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

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

iiy  List two measures of central tendency applicable for continuous data set.
(2 marks)

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

iv)  What is 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 wete having back
pain,

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

i) 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 vou have obtained for 95%
confidence interval?
(2 marks)
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i) List 2 characteristics of a normal cuive. (2 marks)
ii) Give two examples for each of the following.

a. Continuous variable

b. Discrete variable (4 marks)
iiiy ~ What is type Fetror? - ' . (2 marks)
iv) What is type I error? {2 marks)

b) Suppose a psychiatric nurse wants to determine whether or not 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)
iv. What is the conclusion? (3 marks)

1. 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 researcher is interested in identifying whether there is a gender difference in
diabetes prevalence in the population.

i) State the null and alternative hypothesis. ‘ (4 marks)
ii) Prepare 2x2 contingency table using above data. (4 marks)
iii) Calculate expected frequencies 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 years) of 5 people and their cholesterol ratios are given in the foilowing table,

x y
(Age) (Cholesterol Ratio)
60 3.1 e
61 | 3.6
62 38
6 4
65 | Al

i) Complete the following table

iValué | yVaiﬁé ) J?_xy xxi: y%y
60 3.1 B
61 3.6 o
62 3.8 i
63 . 4 1
L6 AL
(5 marks) |
ii) Calculate 1 Ys Die1 X, Mg XY, Yo%, BE,y?
{5 marks)
iii} Calculate the correlation coefficient (»).
. n X%y — [Bi x] [ X, ]
(P EED) ~ Caxd? n CayD) =
(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
- Lxy—nXxy
T Y x? —ni?

a =V —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)

Paged of 6




Necessary Formulae

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

Confidence intexval Test statistic
o SD X~ Uy
X4z Z = —
Vn o/Vn
ptz pq z (‘xl _-fz)—(/ll /12)
n
=

Vpli-p) nl+i

i 2

s -1
rray

Percentage Points of the Chi-Square Distribution

Deaprees of Probabilley of a larger value of x * )
Freedam .50 0,65 0,90 0.75 0,50 0.5 0.10 0.05 0.0t
1 G000 0.004 0.015 010z 0458 132 271 3.84 6.63
2 G020 0,103 .21 Q575 1.386 PNk 461 5.99 .23
3 0115 0.352 Q584 1232 2366 411 6.25 7.51 11.34
4 0.297 0.711 1064 . 1923 3397 538 1IB 3,49 1328
5 8,534 1.14% 1630 1675 4.351 6.52 9.24 11.07 1509
3 0872 1.635 204 3455 5.348 7.84 10.64 12,59 16.81
7 1,239 267 4,833 4,255 6346 9.04 1202 14.07 18.48
& 1.647 2.733 3,490 5071 7344 22 13.36 15,51 20,09
9 2.088 3.325 4,168 5899 £343 1139 14.68 16.92 21.67
10 2.558 3.540 4.865 6737 1,342 12.55 1309 18.31 23.2%
E5 ) 2.053 2575 5.578 7584 10341 1370 17.28 19.68 24,72
12 3571 5,426 6.304 BARG 11.340 14.85 18.55 31.03 26,22
13 4.107 5.892 7042 9249 12340 1598 19.81 7236 27.6%
k11 4.660 G.571 7.790 10165 13.33% 17.12 2506 2368 3914
15 5229 7.261 1.54% 11087 14.439 18.25 2231 2500 58
H 5.812 7.862 9312 11412 15538 1937 1354 2530 32.00
17 6,408 #.672 10088 12,782 16338 2049 .77 7159 3141
18 7018 4390 10885 13675 17.388 7560 598 8.87 34.80
19 7.633 10217 11551 14562 18338 2272 27.20 30.14 3619
20 8.260 10851 1r443  15.4%2 19337 2383 78.41 3141 3757
22 8542 12338 14041 17240 21337 2004 30.81 EXR:p) 0.2
24 10856 13848 35665 19037 23337 2824 23.20 36.42 298
26 12,408 15379 17202 20843 25335 3043 35,56 32,89 45,64
28 13365 18928 18838 22657 27336 3462 37.92 41,34 48,28
36 14953  I8493 20599  24.475 29336 34.80 an.26 4377 50.89
40 22464 26508 20081 33800 39335 4562 51.80 85,76 63.89
50 277067 347364 ATORY 42842 49.33% 5633 63.17 67.50 76.15
50 37.485 43,188 AGASS 52294 59335 6698 7440 7908  BB.38

P.T.O.
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0.0

STANDARD NORMAL TABLE (2)

Exfries in the table give the area under the curve
hetween the mean and z sfandard devialions above
the mean. For example, for 7= 1.25 the area undet
the curve batween the meart (0} and z is 0.3%44.
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01915
0.2257
0.2580
0.2881
03169
63413
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04192
04332
04452
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04713
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24821
0.4861
0.4393
0.4018
0.4938
0.4953
(4965
04974
0.4981
0.4987
04990
0.4983
0,4953
04997

{0040
0438
(0832
01217
0.1591
0.1950
0.2291
0.2811
0.2610
0.3t46
0.3438
0.3685
0.3889
04048
(4207
0.4345
0.4463
{.4564
{4648
04719

0.4778

04325
(.4864
(4808
0,4320
0.4840
(.4855
0.4956
0.4975
0.4982
0.4987
04391
04603
0.4895
0.4987

£.0080
0.0478
0.0871
0.1258
0.1628
01985
02324
0.2542
02439
0.3212
0.3461
0.3666
0.3863
0.4066
04222
(.4357
04474
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0.4726
0.4783
04839
0.4868
0.4898
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04041
0.4856
0.4887
0.4076
0.4962
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04391
0,404
0.4895
0.4997

eoi20
(0517
0910
(.1283
4864
02019
0.2867
0.2673
0.2968
0.3238
0.3485
03708
03807
(4062
04236
04370
04484
04582
0.4664
0.4782
4788
(4854
0.4¢71
{4801
0,425
0.4043
0.4957
0.4968
04977
(4983
{,4808
0.499%
0.4884
0.4986
(.4367

0.0160
{0067
00948
0.1334
01700
0.2054
(.2389
0.2794
0.208%
0.3264
0.3508
0.3720
(3026
0.4009
04254
04362
0.4495
0.4591
04671
04738
(4793
(0.4838
04875
0.4304
0.4827
0.4945
0.495¢
0.4969
4077
04984
0.4588
0.4892
0.49%4
0.4308
(4997

00190
{,0596
0.0087
{1.1368
0.1736
0.2068
0.2422
0.2734
0.3023
03289
0.3513
0.3749
(3944
0418
04265
0.4384
04565
0.4599
04678
04744
0.4798
{4842
0.4878
0.4806
04929
04948
{.4960
(24970
04978
04884
0.4989
04892
0.4994
(.4008
{4997

00239
0.0636
0:1026
0.1406
01772
02123
0.2454
0.2764
0.3051
03315
0.3554
03770
03952
04131
04279
0.4408
04515
04608
04686
04760
0.4803
04846
04881
0.4909
04931
0.4048
0.496¢
04971
04379
04985
0.4989
0.49%2
04904
0.4996
04997

0.027%
00675
0.1064
0.1443
0.1808
02157
0.2486
0.2794
5078
0:3240
03577
0.370
0.3950
04147
04292
04418
04525
{04616
0.4693
0.4756
(.4808
(4850
(4884
0.4811
4932
04849
04962
04472
04979
(4985
0.4489
04992
04995
04956

0.038
00714
0.1108
(1480
(1844
0.2190
0.2517
0.2623
03108
0.3365
0.3529
03810
03997
0.4162
0.4306
0.4429
0.4536
0.4625
04699
0.4761
(.4812
0.4854
04887
0.4913
0.4334
0.4951
04963
04973
04840
04986
0.4950
0.4983
0.4985
0.4906
04487

0.0359
0.0753
0.1141
01517
0.1879
6.2224
0.2549
0.2852
03133
0.3389
0.3621
0.3630
0.4015
b417!
04319
0.4441
0.4545
0.4633
04706
0.4767
24817
0.4857
0.4890
0.4916
0,4836
0.4852
0.4964
04974
04981
0.4086
0.49%0
0.4963
0.4995
$.4997
0.4808

0.4997
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