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Part A — Multiple Choice Questions
(20 marks)
Choose the most suitable/best answer and indicate with 2 ‘X’ in the answer sheet.

1. Which one of the following best describes Type I crror?
a) The null is true, but we mistakenly reject it
b) The null is false, and we rejecl it
¢) The null is true, and we do not reject it
d) The null is false, but we fail to reject it

2. The average resting pulse rate (¥) of randorly selected 9 women’s is 760 beats per
minute, and the sample standard deviation (s) is 5. The standard error of the sample
mean is

a) 0.56
b} 1.80
¢y 1.67
d) 8.44

3. In a random sample of 1000 patients, the sample proportion (P} equivalent to 0.80 (p =
0.80) have faced a medical test. The standard error of f is
a) 0.013
by 0.160
¢y 0.640
d} 0.800

4. A researcher obtains 18 blood samples from a hospital and measures blood glucose
level. Assume data are followed standard normal distribution. He squares cach sample
glucose level and sums all the squares. The number of degrecs of freedom for a Chi
Square distribution will be

ay 17
by 18
c) 19
dy 20

5 What is the mean of a Chi square distribution with 6 degrees of freedom?
a) 4
b) ©
c) 8
dy 12



1.

The purpose of simple lincar regression analysis is tor
a) replace data peints on a scaiter diagram by a strajght-line
b) measurc the degree to which two variables are lincarly associated
¢) obtain the expected value of the indepeadent random variable for a given value
of the dependent variable
d) predict one variable from another variable

The strength of the linear relationship between two nwmerical variables can be
measured by

a) a scafter diagram

b) delermining the slope

¢) determining the Y intercept

d) the correlation coefficient

The value of the (1) correlation coefficient (association hetween two variables) Hes
between;

ay Gandl

b} -land 0

¢} -landl1

d) -0.5and 0.5

In an experiment, subjects are randomly divided into three groups as control,
experimental A, or experimental B and, a specific treatment is appiied into these three
groups. After applying treatment, the mean scores for the three groups are compared.
The appropriate statistical test for comparing these means is

a) The analysis of Variance

b) The Correlation of Coefficient

¢) Chi Square

d) The t-test

Which of the following distributions is foliowed by ANOVA?
a) Chi-square
bj t
o) F
d) Z
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Part B —Structured Essay Questions
(80 marks)

Write answers in the space provided.

01. The amount of a cerlain trace element in blood is known to vary for male blood donors and
female blood donors. A medical student wanted to test the likelihood that the population
means of concentrations of the element are same or not for men and women. The observed
sumimary statistics were recorded in the following table.

Sample 1 - (Male donors) | Sample 2 — {(Female (101101‘;‘

Sample size (1) 75 50

Mean (k) 28 ppm 33 ppm

Standard deviation (s)

-

14.1 ppm 9.5 ppm

i) Are these samples, large or small? Comment on the above sample size (n).

(2 Marks)

it) Calculate the 95% confidence intervals separately for both sample 1 and sample 2.

(10 Marks)



iti) Clearly write the hypothesis to check the above test.

(5 Marks)

iv) What is the statistical test that can used to test the shove hypothesis?

(2 Marks)

V) Calculate the test statistic value.

_ (ea %)y —#5)

Z (Standard notations have been used)
4 2 '
57 s
1,52
nq,y Nz

{10 Marks)

6




vi) Write down (he critical value to test the above hypothesis al 5% significance level.

(2 Marks)
vii)  Test the hypothesis at 5% signiticance level.
(6 Marks)
viii)  Write the conclusion.
{3 Marks)
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2, The data from len children (n = 10 ) between 6 to 10 years old were used to check the
variation of forced exhalation volume (FEV) (Y variable), a measure of how much air
somebody can forcibly exhale from fheir lungs, with the age (X variable). Summiaty of
data are given below.

FEV (Y) Age (X)
| 1.7080 9
1.7240 8 |
1.6020 _ 6
1.7200 7
2.1180 8
1.9870 8 ]
1.8780) 6
1.3050 9
2,9880 9
1.6340 6
Sum {a) (b)
Mean {c) (d)

Z(X!- —%)(Y,- ~Y) =223
DK-X" =164  and D (i=7)' =149

T — v — 5 {Standard notations have been used)
. Fy, :

JE = DR~ 97

\!
i) Write down the sum and mean of Y and X variables, (Fill the blanks given in above

table)
(8 Marks)

if) Calculatc the correlation cocfficient to find the relationship between Y and X.

(Necessary information given above)




(4 Marks)

1i1) Comment on the value of calenlated correlation coetficient in part (i1).
(2 Marks)
1v) Sketch the scatter plot io show the above relationship roughly.
(5 Marks)
v) Fit a least squares linear regression line for this data to predict the forced exhalation
volume based on the age value. (Y=a+bX)
o B8 (y-9)
b= ——
Br = ¥) (Standard notations have been used)
e=§F—- b X
a) Calculate the slope parameter.
(5 Marks)
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b) Calculate the intercept parameter.

(5 Marks)

c) Write down the fitted regression line,

{2 Marks)

d) Comment on the slope parameter and the intercept parameter values, you have
obtained.

(4 Marks)

¢) Estimate the value of forced exhalation volume (FEV) for children whose ape values
are 6 and 10.

{5 Marks)
10




STANDARD NORMAL TABLE ()

Eniries in the fable give the area under the curve
betwean the mean ang Z standard deviations above
the mean, For example, for 7= 125 the area under
the curve between the mean {0) and z is 0.3944,
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0.2257
0.2580
0.2881
03159
0.3413
0.3643
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0.4032
0412
04332
0.4452
0.4554
3} G464

04713
04772
04621
{14861
0.4893
04918
0.49%
0.4953
(4965
04974
04981
0.4987
0.4090
04993
0,495

A1 04097

00040
0.0438
0.0832
0.1217
0.1594
0.185¢
0.2291
0.2611
0.2010
03186
0.3438
03685
03868
0.4049
04267
0.4345
0.4483
0.4564
0.4648
04ng
04778
(.4826
0.4864
0.4805
0.492¢
0.494¢
(4955
04066
0.4975
0.4982
04987
4981
0.4993
04945
04957

4.0080
00478
0.0871
0.1255
0.1628
0.1985
0.2324
0.2642
0.2833
03212
0.3461
03688
0.3888
0.4066
04222
0.4357
0.4474
G.4573
04656
0.4726
04763
0.4830
0.4868
0.4898
0.4922
0.4941
0.4956
0.4967
0.4976
(4982
0.4987
04991
0.4594
0.4995
0.4947

00120
00517
£.091¢
0.1263
0.1664
0.2018
0.2357
0.2673
0.2369
3238
{3485
0.3708
03907
04082
0.4236
04370
04484
04582
0.4664
0.4732
04758
0.4834
0.4871
0.4901
04925
04943
0.4957
0.4968
04977
0,4983
0.4988
0.4991
0.4934
0.4996
0.4957

0.0180
0.0357
00248
0.1331
21700
0.2054
0.2382
0.2704
(,2695
(.3264
0.3508
0.3724
0.3925
04099
0,4251
04382
0.4455
0.4591
0.4671
0.4738
0.4793
0.4838
0.4875
0.4904
04927
0.4945
0.4959
0.4969
04977
0.4984
0.4958
04992
0.49%4
0.49%
0.4097

0.0190
00546
0.0087
0.1368
0,173
0.2085
(2422
02734
{43023
0.3288
03513
0.3748
03944
04115
0.4265
64394
04505
0.4599
04678
04744
0.4798
04342
04878
04906
04629
0.4946
0,4950
04870
04978
0.4584
0.4569
04362
04394
0.49%
04997

00239
0.0635
0.1026
0.1408
0.4772
02123
0.2454
0.2764
0.3051
0.3315
0.3554
43770
0.3962
04131
0.4279
0.4408
04515
0.4608
0.4686
0,4750
0.4803
0.4846
0.4881
04969
04831
0.4948
0.4561
0.4671
04678
0.4885
0.4989
0.4892
0.4484
0.4996
0.4997

00279
0.0675
0.1064
{.1443
0.1508
0.2157
0.2486
0.27%4
0.3076
0.3340
93577
4.3790
0.3880
0.4147
0.4202
04418
0.4525
0.4616
0.4693
0.4756
0.4608
04850
0.4684
04811
04832
0.4649
04662
04472
04979
0.4485
04589
04492
04895
0.4836
04897

0.0319
00714
0.1103
0.1480
0.1844
02190
0.2547
0.2623
0.3106
0.3365
0.3529

0.3810

0.3997
04162
04306
0.4420
04535
0.4525
0.4809
04761
04812
04854
0.4687
04813
0.4854
0.4951
0.4%83
04573
04980
04086
04990
04933
04995
049686
04597

0.035¢
00753
0.1141
0.1517
01879
§.2224
0.2548
0.2862
0.3133
0.3383
(.3621
(,3830
04015
04177
04319
0.4441
0.4545
0.4633
04708
04767
0.4817
0.4857
0,4890
0.4916
0.4938
04052
0.4964
0.4974
0.4981
0.4088
0.499¢
0.4993
0.4995
04997

0.4908
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