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Essay Questions
(100 Marks)

1.
a)
i)
i)
i)

A researcher collected data on the following variables from a sample of 100 men
and 100 women who attended a medical clinic in a hospital,

Name of the patient, Family size, age (in years), Blood Glucose Level {mg/dL),
Type of disease, HDL level {mg/dL) Heart Rate (beats per minufe), Total
cholesterol (mg/dL) and obese or not.

From the above mentioned variables
Liét two nominal variables.

List two dichotomous variables.
List two discrete variables.

List two continuous variables. (8 marks)
List four graphical methods used in descriptive statistics. (2 marks)
List four numerical methods used in descriptive statistics. (2 marks)

b) The number of episodes of relapses in a group of patients with depression are given below.

4,8,52,55,7,2,84,6,6,5,3,5

Calculate the mean and mode of the above data set,

(2 marks)

Calculate the Standard Deviation of the above data set.
‘ {4 marks)

Calculate the Standard error (SE) of the above data set.
(2 marks)
Calculate a 95% confidence interval for the mean number of relapses in the
target population, . (5 marks)
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2.

a)
i)
ii)
iii)

List 4 characteristics of the standard normal curve. (2 marks)

What is the relationship among mean, median and mode in a positively skewed
distribution (2 marks)

What is the relationship.among mean, median and mode in a negatively skewed
distribution (2 marks)

b) A pharmacist is interested in checking whether perindopril is more effective than ramipril

in reducing systolic blood pressure (SBP). He observed that ina sample of 100 hypertensive
patients who were given 4 mg of perindopril, mean and SD of SBP reduction was 30mmHg
and 10mm Hg respectively. In a sample of 100 hypertensive patients who were given 4 mg

of ramipril, mean and SD of SBP reduction was 20mmIg and 10mmHg respectively.

i)

1)
i)
v)

State null and alternative hypothesis for this test (4 marks)
Write down the test statistic. {4 marks)
Test the null hypothesis at 5% level. ‘ (8 marks)
. What is the conclusion? ] (3 marks)

3. A Medical Laboratory Scientist in Anuradapura is interested in identifying whether there
is an association between Chronic Kidney Disease (CKD) and drinking water. The status
of CKD and drinking water source of a group o0f 300 randomly selected people in
Anuradapura were as follows.

Pipe Well
water water
CKD positive 40 40
I_CKD negative 60 160
i) State the null and altemative hypotheses. (4 marks)

if) Prepare a 2x2 contingency table for the above data, with row and column 1otals.

{4 marks)

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

{6 marlks)

iv) Calculate the test statistic. {4 marks)

v) Test the null hypothesis at 5% significance level and clearly state your findings,

in relation to this study. (7 marks)
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4.

E e o U
. B

(a) 1) List 2 differences of parametric and non-parametric tests.

1) List 2 differences of probability and non-probability sampling methods.

iif) What is type I error in hypothesis testing?

iv) What is type II error in hypothesis testing?

(b) Age (in years) of 6 people and their BMI are given in the following table,

| (Age) (BMI Kg/m?) |
| 45 25 é
R ——
T
P20 2
| 50 25
— 5 g
i} Complete the following table
xValue | yValue XXy XXX ‘ Xy
45 25 P
—— = e
62 26 T
B e
50 25 ’ o
s T

i) Calculate

G 6 a6 6 2 6 2
i=1 YV =1 X, D=y XY, Difm X7, i=1Y

iii) Calculate the correlation coefficient (#).

ey XY — [Zieix] [ D=1yl

Jn 0T 22) — O, 2,)2 Jn Oy v?) — (S, y)?

iv) How would you interpret your result obtained for question part (1ii)?

< =

(2 marks)
(2 marks)
(2 marks)

(2 marks)

(6 marks)

(5 marks)

(3 marks)

(3 marks)
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Necessary Formulae

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

Confidence interval Test statistic
.. SD = g
xtz— zZ=
Vn a/vn
ptz ET_?_ W(f]-le(ﬂlz—#z)
o, . o,
1, 1,
. {P—F
- (&-n)
1 i
Jpl-p) —+—
nom,
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Percentage Points of the Chi-Square Distribution

Degrees of Probability of a Jarger value of x *

Froedom 0,99 0,55 .90 0.75 0.50 0.25 0.10 0.05 0,01
1 80.000 0.004 0.016 ca0z 0.455 1.32 2.71 3.84 6.63
2 a.020 0.103 0.2i1 0575 1.386 .77 4,81 5489 9.21
3 0.115 0352 0.584 1252 2.366 441 6.25 7.81 11,34
4 0.297 0711 1.064 1923 3,387 5.39 7.78 949 13.28
5 (1554 1,145 1,510 2.675 4.391 663 9.24 11.07 15,09
[ 0.872 1.535 2,204 3.455 5.348 F.84 10.64 1259 1681
7 3.239 2,167 2,833 4,255 6.346 S.04 12.02 14,07 18.48
4 1.647 2.733 3.4990 5071 - 7.344 10.22 13.36 1551 20.09
9 2.088 3.323 4,168 5.899 8.343 i11.35 14.68 18,92 21,67
10 2,558 3,940 4,865 6.737 9.342 12.55 15.45¢% 18.31 23,21
1 3.083 4.575 5.578 7.584 10341 13,76 17.28 19.68 24.72
12 3511 52286 6.304 B 438 11.340 14.8% 18.55 21.03 26,22
13 4.107 5.892 7042 3,299 12.340. 15.98 1981 2236 27.68
14 4.560 £.571 7.78G 10.165 13.330 17.12 2106 2368 29.14
15 5.229 1261 B.547 11.037 14.230 1825 2231 25.00 3058
16 5.812 7.862 $.312 15,912 15.338 14.37 2354 3520 2200
17 £.408 §8.672 10,085 12,782 16.338 2(3.49 Z4.77 27.59 3341
1B 7018 9,345 10.865 13.675 17.338 2160 25.99 28.87 34.80
3] 7.633 10,117 11651 14552 18.338 22.72 272.20 3014 36,19
20 8.260 10.851 12,443 15.452 19,237 .42 Z8.41 3141 37.57
22 9.542 12.338 15,041 17.240 21.337 26.04 30.81 33.92 40,29
24 10,856 13.848 15.659 10.037 23,337 28,24 33,20 3542 42.58
26 12.198 15379 17.292 20,843 25,336 30,43 35.5¢ 38.89 A5.64
28 13.565 16.928 18.939 22.657 27.336 32.62 37.92 41.34 - 48.28
30 14,953 18.493 20599 24,478 28,336 34,80 40.26 43,377 50.89
40 22.164 263509 24051 33.660 39,335 45.62 51.80 55,78 £3.89
5G 27207 34,764 37.689 42,5942 49,335 56.33 63.17 62.50 7615
i _37.485  43.188 46459 52,294 L 29335 56.98 7440 79.08  BH.3B

P.T.O.
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STANDARD NORMAL TABLE (2)

Enlsies in the table give the area under ine curve
befween the mean and z standard deviations above
ihe mean. For example, for 7= .25 the grea under
the curve belween the mean (0} and 2 is 0.3944,

000] 001] 002] oml o004l 005

0.06 |

007

008! 0.09

20

8
29

30
31
32
33

34

0,000
0.0308
00793
041179
0.1554
01915
0.2257
02560
0.2861
03159
0.3413
(.3643
03849
04032
04192
04332
0.4452
04554
4464
0.4713
04772
04821
0.4841
£.4863
04918
4438
04853
0.4865
04874
{4981
0.4967
0.4990
04993
0.4895
0.4997

0.0040
0.0438
00832
§.1217
01591
0.1950
0,226
0.2611
(.2010
03186
(.3438
0.3665

-0.3869 -

0.4049
04207
04345
0.4463
0.4564
0.4649
04719
04778
0.4826
0.4864
0.4896
0.4520
0.4940
(14955
0.4968
04975
0.4382
04087
0499
0.4933
0.4995
0.4397

0.0080
00478
00871
0.1255
0.1628
0.1985
02324
0,2642
0.2639
03212
0.3461
(3686
0.3888
04056
0.4222
04357
04474
04573
0.4656
0.4726
0.4783
0.4830
0.4868
(4808
04922

0494

0,4956
0.4957
0.4975
0.4982
04987
2.4001
0.49%
04995
04997

00120
0.0517
0.0910
01203
0.1664
0.2019
0.2357
0.2673
0.2969
0.3238
0.3485
03708

0.3807 -

0.4082
04235
0437
0.4484
04587
0,4664
04732
04768
(4834
0.4871
0.4801
04925
14043
.4957
0.4968
04977
0,493
0.4988
04081
5.4984
04936
0.4997

06160
0.0557
00048
033t
0.1700
02054
02389
0.2704
0.2995
0.3264
03508
03729
£.3925
0.4098
04251
04382
0.4405
0.4591
04671
04738
04793
0.4838
0.4875
0.4904
04027
04945
04453
0.4969
04977
0.4684
0,468
04092
04904
04995
04907

0.190
0.0598
{.0967
0.1368
01736
0.2088
0.2422
02734
03023
0.3289
0.3513
.3749

0.3044

04115
0.4265
0.43%4
{04505
0.4599
0.4678
04744
04798
(.4842
0.4976
0.4506
04829

04948

0.496C
(.4970
24978
0.4564
04989
0.4982
0.49%4
(4995
0.4997

0.0239
0.0636
0.1026
{1406
0772
0.2123
0.2454
0.2764
0.3081
0.3315
0.3554
03770
0.3962
04131
04279
04406
(4515
{4608
04588
0.4750
0.4803
04848
0.4851
04909
0.4831
04948
0.4%61
04871
04979
01,4985
04982
04992
04594
(.4996
0.4997

0.0279
0.067%
04054
0.1443
0.1848
0.2157
0.2485
0.2794
0.3078
0.3340
03677
0.3790
0.3580
0.4147
{4292
04418
0.4525
04616
0.4693
(4756
0.4808
0.4850
0.4884
0.4911
0.4932
0.4949
0.4952
04872
04¢79
0.4985
0.4989
04982
04985
0.49%
0.4997

00319
00714
0.1103
0.1480
01844
0.2160
0.2517
0,282
0.3105
0.3365
03529
0.3810
0.3097
04162
04306
0.4429
04535
04625
0.4690
04751
04812
(34854
04887
04913
04934
04951
0.4953
04973
0.4080
{.4966
04990
0.4993
04695
0495
04997

0,0358
0.0753
0114
01517
3.1879
0.2224
(.2549
02852
0.3133
0.3389
0,3621
1.3830
A0S
04177
0.4318
0.4441
0.4545
04633
D476
04767

04817

0.4857
04890
04916
0.4956
0.4952
0.4954
04574
0.4551
04456
0.4680
0.4983
[.4995
04397
0.4598

P.T.O.
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t table
S
DF 020 (0310 005 ;002 G0l 0605 10002 |oDpt
1 3.078 65141127061 31.820] 63.657 § 127321 | 3183081 636619
2 1886 293014303 {6965 }5525 [ 14082 20397 313505
3 163812353 | 5182 14541 [5841 17453 | 107215 fioeng
4 L533:218312776 (347 | 4604 |55 17173 | 8610
5 fé’?ﬁ 201312571 13365 14032 {47H 3891 14862
& 1440 104312447 (3043 (3,707 14317 5208 5950
7 141571895 23765 1938 13499 |4.029 [4785 [5408
3 1.397: 1800|2306 2897 | 3355 |3.833 (4501 |50
9 1383118332262 [ 2821 |3250 13690 14207 J47st
18 Hl.BTZ LEIZEZ2228 (27764 13169 3581 f43a4 4547
11 L33 IL79612201 12718 13108 [3497 14025 14437
12 1356178212379 [268]1 [3.055 |3428 [333c |48
i3 1350 1371} 2160 - 2650 (3012 {3372 {3552 {471
14 13451761 2345 12625 (2377 13326 13787 14140
15 LML L7531 2131 25602 2847 (3286 13793 1407
15 LB7LH6{2320 2564 [2021 |3.252 (3685 4015
17 13331 174012310 (2567 2898 13202 15646 |3.965
18 1330173412101 12532 ;2878 {3157 {3610 |3un
1% L3ZBi 17391 2093 12539 J2861 3174 [3579 13883
it 1_3.?_% 72512086 {2528 12845 [3.15% 13552 [agsn i
23 V3230 LV2LP208G (2518 [2®31 {3135 (3527 |isip
22 i?ih L1712074 (2508 {2819 j3.119 13505 3703
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