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Basic Biostatistics (2013-2015) - FioSF Yeeh.
Final Exam

Date: 18/11/2013

Time duration: 3 hours Total Marks: 70
Note:
a. Kindly attach the question paper with the answer sheet at the time of submission of
answer sheet.

b. All sections are compulsory.
¢. Marks are indicated against each question.

Section A
Kindly Circle the correct option. (5 *2 =10 marks)

(a) Median is same as;
a. First quartile
b. Second quartile
c._ Third quartile
d. Forth quartile

(b) Which of the following is not a measure of dispersion;
a. Range
b. Quartile
¢. Variance

d. Median

(c) Distribution is cnsidered to be normal if;
a. Mean>Median>Mode
b. Mean=Median=Mode
¢. Mean<Median<Mode
d. Mean>=Median<Mode



(d) Find the critical value Z,, that corresponds to a degree of confidence of 98%.
a.- 2.575
b. 2.05
c. 2.33
d. 1.75

Write an answer for the following question;
(¢) How do you determine whether to use the z or t distribution in computing the margin of

error

Section B

Werite short note any four from the following; (within 150 words) (4 * 5=20 marks)
1. Importance of statistics in pharmaceutical Management

2. Describe Measures of central tendency and dispersion
3., Levels of measurement with examples
4. Null hypothesis and alternative hypothesis with example
5. Present the quarterly output of 4 companies given below graphically by choosing
appropriate graph/chart;
Quarter
Q1 Q2] Q3|0Q4
Company

Company 1 | 907 | 934 | 224 | 430
Company 2 | 745 | 383 | 924 | 961
Company 3 | 538 | 732 | 746 | 824
L Company 4 | 856 | 926 | 192 | 786

6._ The number of employees, average wages per employee and variance of wages
per employee for two pharmaceutical companies are given below;

Particulars Company A Company B
Number of employees 100 200
Average wage per employee 5000 8000
Variance of wages per employee 6000 10000

Which company has more uniform wages?



Section C

Solve any four from the questions given in this section, All questions carry equal marks,

Q1

Q.2

Q.3

Q.4

(4 * 10 = 40 marks)

The following are the number of patients seen in the various age group in free drug
scheme counter of a government hospital on monday,

’_A_ge No. of —[
patients
21-25 5
26-30 15
31-35 28
36-40 42
41-45 ?
46-50 12
51-55 3
120

Summarize the major features of the above data set by calculating (with the
interpretation)

a. The mean and median (4 marks)
b. The standard deviation (4 marks)
¢. The cofficient of variation (2 marks)

The annual salaries of employees in a large company are approximateley normally
distributed with a mean of $50,000 and a standard deviation of $20,000.

a. What percent of people earn less than §40,000? (3 marks)
b.- What percent of people earn between $45,000 and $65,0002 (4 marks)
c. What percent of people earn more than $70,000? (3 marks)

In a random sample of 1000 persons from City X, 150 were found to be consumers of
cigarattes. In another sample of 800 persons from City Y, 480 were found to be
consumers of cigarattes. Is there a significant difference between cities Xand Y as far as
consumers of cigarattes are concerned? (At 1% level of significance)

A quality control laboratory wishes to examine and compare the mechanical properties of
two wound dressings using tensile analysis, Accordingly, the mean (& standard
deviation) tensile strength of a proprietary wound dressing was examined (N # 250) and
recorded as 10.35 & 0.57 MPa. The mean (& standard deviation) of a generic wound
dressing was 8.99 & 0.73 MPa (N # 150). Calculate the 90% and 95% confidence
intervals of the difference between the tensile strengths of the two wound dressings.



Q.5

Q.6

Q.7

A survey of 19 millionaires was conducted to find out what percent of their income the
average millionaire spends on medicines. We discover that the mean percent is 15 with a
standard deviation of 5 percent. Find a 95% and 99% confidence interval for the mean
percent. Assume that the distribution of all spending on medicine percents is
approximately normal.

In a weight gain study seven paires of twins were allocated at random to two alternative
food supplements and their weight gain measured afier a fixed time. Find out whether
there is any difference in terms of weight gain due to food supplement A and food
supplement B.

Pairs | Food supplement A | Food supplement B
Pair 1 9 15
Pair 2 19 22
Pair 3 8 14
Pair 4 16 16
Pair 5 17 16
Pair 6 12 16
Pair 7 125 15

Data from a sample of 10 pharmacies are used to examine the relation between
prescription sales volume and the percentage of prescription ingredients purchased
directly from the supplier. The sample data are shown below in table 1. Based on the
given data answer the following; y

1. What is the predicted sales volume at x = 15%

2. From Bl =1.97, what do you conclude?

Table 1
Pharmacy | Sales volume, y (in $1000) | % of ingredeients purchased directly, x

1 25 10
2 ] 18
3 50 25
4 75 40
5. 110 50
6 138 63
7 90 ' 42
8 60 30
9 10 5

10 100 55




TABLE D Normal Curve Areas P(z < x,). Entrlqs in the Body of

ahe Table ‘Are Areas Bet.ween = and z

156

i

"0(!3 007

—006 —0.05 —0.04 —0.03

20.02 <001

000 =

~1.00 .
=090 .
-0.80 .
-0.70 .
—0.60

=050 5
=04 .

-0.30
-0.20
—0.10

0.00

3859

A247
4641

"0001 -
0001
0001

0002
0003

0004

0005
{007
0010
0014
0020
0027

0037

0049
.0066
0087
0113
0146

0188
0239
0301
0375
0465

0571
0694
0838
.1003
1190

.1401
1635
1894
277
.2483

2810
3156
3520
3897
4266

4681

0001 -
0001
0001

0002

{0003

0004

-0005
.0008

0011
0015
0021
0028
.0038.

.0051
-0068
.0089
0116
0150

0192
0244
0307
0384
0475

.0582
.0708
0853
.1020
JA210

.1423
1660
1922
-2206
2514

.2843
3192
35517
3936
4325

4721

0001
1
oo

0002
0003
0004
.0006
.0008
0011
0015
0021
.0029
0039

0052
0069
0091
.0119

0154

0197
0250
0314
0392
.0485

0594
0721
.0869
.1038
-1230

.1446
.1685
1949
2236
2546

2877
3228
3594
3974
4364

4761

.0001
0001
0001

0002
0003
0004
0006
0008

0011
.0016
0022
.0030
.0040

0054
0071
0094
0122
0158

0202
0256
0322
0401
0495

.0606
0735
.0885
1056
1251

.1469
711
1977

.2266
2578

.2912
.3264
3632
4013
4404

44801

0001
0001
0001

0002
0003
0004
.0006
0008

0012
0016
.0023
.0031
0041

0055
0073
0096
0125
0162

0207
0262
0329
0409
0505

.0618
0749
0901
1075
1271

.1492
1736
.2005
2296
2611

.2946 .
.3300
3669

4052
4443

4840

0001
.0001
.0001
.0002
0003
0004
.0006
0009

0012
0017
.0023
.0032
.0043

L0057
0075
.0099
0129
.0166

0212
0268
0336
0418
0516

0630
- 0764
0918
1093
1292

1818
.1762
.2033
2327
2643

.2981
3336
3707
4090
4483

4860

0001

0001 -

0001

.0002
0003
.0005
.0006
.0009

0013 .

.0018
0024
0033
0044

0059
0078
0102
0132
0170
0217
0274
0344

0427
0526

0643
0778
0934
112
A314

1539
.1788
.2061
.2358
2676

3015
332
3145
4129
4522

4920

0001

0001
0002

0002
0003
-0005
0007
0009

0013
0018
0025
0034
0045

0060
0080
0104
.0136
0174

0222
0281
0351
0436
.0537

.0655
0793
0951
1131
1335

1562
1814
.2090
.2389
.2708

3050
3409
3783
4168
4362

4960

0001 -3.80
0001 -3.70

0002

0002
-0003
0005
,0007
0010

0013
.0019
.0026
0035
.0047

.0062
.0082
.0107
.0139
.0179

0228
0287
0359
0446
0548

.0668
.0808
.0968
1151
1357

.1587
.1841
2119
.2420
27143

.3085
3446
3821

4207

4602

5000

_36{)

-3.50
~340
-330
-3.20
=310

-3.00
-2.50
—-2.80

—2,70

—2.60

-2.50
-2.40
-230
-2.20
-2.10

-2.00
-1.90
-1.80
-1.70
-1.60

-1.50
—~1.40
-1.30
-1.20
-1.10

-1.00
-0.90
-0.80
=0.70
-0.60

-0.50
-0.40
-0.30
-0.20
-0.10

0.00

R



< - TABLE D (continued)

APPENDIX STATISTICAL TABLES

——

z

0.00

.01

0.02

1 0.03

0.04

0.05

0.06

0.07

0.08

009

000

0.10
0.20
030
0.40

0.50
0.60
0.70
0.80
0.90

1.00
1.10
1.20
130
1.40

1.50
1.60
1.70
1.80
1.90

2.00
2.10
2.20
2.30
2.40

2.50
2.60
2.70
2.80
2.90
3.00
3.10
3.20
330
3.40
3.50
3.60
3.70
3.80

5000
5398
5793
6179
6554

6915
7257
7580
7881
8159

8413
8643
8849
9032
9192

9332
9452
9554
964!
9713

9772
9821
9861
.9893
9918

9938
9953
9965

~.9974

9981

.9987
.9990
9993
9995
9997

.9998
.9998
9999
.9999

5040
5438
5832

6217

6591

6950

7291
611
7910
8186

8438 .

8665
.8869
5049
9207

9345
9463
9564
9649
9719

9778
9826
.9864
.9896
.9920

.9940
9935
9966
9975
9982

.9987
9991
.9993

9995

9997

9998
9998
9999
9999

5080
5478
5871
6255
6628
6985
7324
7642
7939
8212

8461
8686
8888
9066
9222

9357
9474
9573
.9656
9726

9783
9830
9868
9898
.9922

9941

'.9956
9967

9976
9982

9987
9991
9994
9935
.9997

9998
9999
9999
29999

5120

5517
5010
6293
0664

7019
7357
1673
7967

-,8238

8485
8708
8907
9082
9236

9370

9484

.9582
9664
9732

.9788
.9834
9871
.9901
9925

9943
9957
9968
9977
9983

9988
9991
9994
9996
9997

9998
9999
.9999
9999

5160
357
5948
.6331
6700

7054
1389
1704
.7995
.8264

8508
8729
8925
9099
9251

.9382
9495
.9591
9671
9738

9793
.9838
9875
9504
9927

9945
9959
.9969
9977
0984

9988
9992
9994

9997

.9998
.9999
.9999
9999

5199
3596

5987

.6368
6736

.7088
7422
J734
.8023
.8289

8531
8749
.8944
3115
9265

9394

*.9505

.9599
9678
9744

.9798
.9842
9878
.9906
.9529

9946
.9960
9970
9978
9984

9989

9597

9998
.9999
.9999
9999

5239

3636

6026
6406
6712

7123,
7454
7764
8051
8315

8554
8770
.8962
9131
.9279

9406
8515
.9608
.9686
.9750

.9803
.9846
9881
9909

.9931

9948
9961
9971
9979
9985

9989°

9992
9994

5997
.9998
.9999

9999
9999

5279
3679
6064
6443
.6808

7157
7486
7794
8078

8340

8577
.8790
.8980
9147
9292

9418
9525
9616
.9693
.9756

9808
.9850
.9884
9911
.9932

9949
9962
9972
9979
9985

.9989
.9992
9995
9996
.9997

9998
9999
9999
9999

5319
5714
6103
6480
6844

7190
517
.7623
8106
8365

8599
8810
8997
9162
9306

9429
9535
9625
.9699
9761

9812
9854
.9887
9913
9934

9951
9963
9973
9980
9986

9990
9993
9995
9996
9997

9998
9999
9999
9999

9339
5753
6141
6517
6879

224
7549
7852
8133
8389

8621
8830
9015
aun
9319

0441
9545
9633
9706
.9767

9817
9857
9890
9916
9936

9932
9964
8974
9981
9986
.9990
.9993
9995
9997
9998

9998
9999
9999
9999

0.0

0.10
0.20
0.30
0.40

3.30
3.40
3.50
3.60
3.70
3.80

- it Y
LA L

\y 'f“/‘.l :":_‘_.

y, A .
A M Yot

1 b

. o
AN

o

fp ot

Ak

_.—-———-.



i)

ey 4)

an

IADBLE L Fercenues vl Lie L WISLCILes

pliy< 22281 = 975

. te s t.ons to t.99.
1 3078 6.3138 12706 31821 63.657
2 1.886 2.9200 43027 6.969 99248
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