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INSTRUCTIONS

o questions all Answer.

. paper should be removed from the examination hall No.

e Do not use any correction fluid.

t . Use illustrations where necessary.('
l.

(a)

i. Brieflyexplain what the experimental design is. (10 marks)
ii. List the three fundamental principles that need to be considered in the

design of an experiment. (10 marks)

(b) Briefly explain the following topics in Statistical Quality Control:

Statistical Process Control.
The process is under control,
The process is out of control.

(10 marks)
(10 marks)
(20 marks)

*

, ( \

(c) Two batches of a certain.chemical were delivered to a factory. For each batch a

ten determinations were made of the percentage of manganese in the chernical.
The results were as follows:

i
Y+

Is there a significant difference between the two sample means?

(40 marks)
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Batch I J.J 3.7 3.5 4.r 3.4 3.5 4.0 3.8 )../. 3.7

Batch 2- 3,2 3.6 3.1 3.4 3,0 3.4 2.8 3.1 3.3 3.6
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(a) Suppose we wish to compare the length of stay in the hospital fbr patients r.r,irlr
the same diagnosis at 1wo dilferent hospitals. The following results u,ere
lound:

First hospital 21 , 10. 32. 60, g, 44, 29 " 5 . t3 . 26. 33

Second

hospital
86, 27, 10, 69, 97. 76. 125. 60, 35.73. 96. 44^

238

why might a /test not be very useful in this case? verify your answer.

2.

'i(

(20 marks)

ii. Carry out a nonparametric procedure for testing the hypothesis that the
lengths of stay are comparable in the two hospitals.

(20 marks)
(b) Tlie effects of two drugs on reaction time to a certain stimulus were studied in

three samples of experimental animals. Sample III served a control while the
animals in sample I were treated with drug A and those in sample II were
treated with drqg B, prior to the application of the stimulus. The following
table shows the reaction times in seconds of the l3 animals.

Sample

I II III
l7
20

40

31

35

8

7

9

8

2

5

4

J

Construct the normal probability plots of the
normality a reasonable assumption in each case?

three samples. Is

(10 marks)
lonstruct ity in the three

distributions appear the same? 
,

Should the ordinary F-test or Kruskall-Wallis test
the three distributions?

(20 marks)
complete the test recommended in part (iii) to determine whether there
is a significant difference in the reaction time and state voLlr
conclusion.

lll.
(10 marks)

be used to compare

lv.
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ll.



3.
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Rats were given one of four dilflrent diets at random, and the response

The responses were
measure was liver weight as a percentage of body weight.

(a) State the null and alternative hypotheses for a one-way analysis
test.

(b) Construct side by side boxplots.
Does it appear that there is a difference among the four treatments?

(10 marks)
(c) conslruct norial probability plots for each treatnrent. Does the nor,ality

assurnption seem to be satisfied?

qr
of variance

(10 marks)

T'reatment

(d)
(10 marks)

Obtain descriptive statistics of the data for each treatment. Do you think the
population standard deviations are homogeneous? Explain.

(10 marks)
Do you think that the assumptions for the F test are satisfied? Explain.

(10 marks)

(10 marks)
the lour diets. Be sure to

(20 marks)

(e)

(l

(e)

Complete an analysis of variance output.

Test the hypothesis that there is no differetlce among
state your conclusions.

Determlne whether a multiple comparison test is necessary. If it is. complete
the test and indicate what differences exist among the four diets.
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3.52
336

3.47 3.54 3.74
J.l-) 3.7 5 3.83

3.57 3.3 8 3.61 3.87
J.68 3.87 3.76 4.08
-J.88 3.69 3.65 4.31
3. t6 3.s l 3.51 3.98
3.94 3.35 3.86

3.64 3.71

t!.
t



IN DEX

(a) A researcher found that the mean serum cholesterol level for males aged,Z0-74
years was 2l 1 . The standard deviation wai-approximately 90. Consider the
sampling distribution of the sample mean based on samples of size 50 drawn fi.onr
this population of males.
Write down the mean and the standard deviation of the sampling distribution of
sample mean.

(30 marks)

(b) A survey of children under l5 years of age residing in the city area were classified
according to ethnic group and hemoglobin level. The results were as follows:

Display these data in a 3-D bar plot.

Do these data provide sufficient evidence to indicate, at the 0.05 level of significance. that
+L- r.,,^ .,^-:^Ll^^ ^-^ -^l^a^Ja ^ -^-- -.- Lt - ,. I

Ethnic group Hemoglobin levgl (g/100 ml)
10.0 or greater 9.0-9.9 <9.0 Total

A 80 100 20 200
B 99 190 96 38s
C 70 30 t0 110
Total 249 320' 126 69s

4.



((

5.
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'l-he fbllowing are the weights (kg) and-blood
apparerrlly healthy adult males:

glucose levels (mg/l00 ml) of l6

Construct a scatterplot of weight versus glucose.

Does there appear to be a linear trend in the data?

(10 marks)obtaintheleastsquareestimates of aand p fortherinearmoder y=u+p x*e .

(e) Write down the 95o/o confidence interval for p
(20 marks)

How much does grucose lever increase for each additional 5kg of weign(10 
marks)

write down the varue of the coefficient of determination and interpret .{20 marks)

(a)

(b)

(c)

(0

(e)

(h)

(10 marks)

(10 marks)(d) 1-est the hypothesislhat 0 = 0 using both ANovA and the / test. write down the
value of test statistic, p-value and interpretation for each test. Do the results ofthcse tcsts indicate that lrre rinear model is a reasonabre moder?

,' (\6.

what is the predicted grucose rever for a man who weight 95 kg?

6.1 Define the following terms,
.6.1.1 _ Qudq_ Death Rate -, ., - (6.1.2 Infant Mortality Rate
6.1.3 Incidence Rate
6.1.4 Attack Rate

(10 marks)

(10 marks)

6.2

(I0 marks)
(I0 marks)
(10 marks)

(20 marks)
(15 marks)
(25 marks)

6.2.1 Briefly describe the term .,case control study,,
6.2.2 List three advantages of the case_control study
6.2.3 Why randomization is important in clinical trials?
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Weight
(x)

64.0 7 5.3 73.0 82.1 76.2 95.7 59.4 e3.4 I sz.t

Glucose
(Y)

90 109 104 102 l0s 121 79 107 l0l


