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SUPPLEMENTARY EXAMINATION PAPER 2010

TITLE OF PAPER : NONPARAMETRIC ANALYSIS
COURSE CODE  : ST409

TIME ALLOWED : TWO (2) HOURS

REQUIREMENTS : CALCULATOR AND STATISTICAL TABLES
INSTRUCTIONS : ATTEMPT ALL QUESTIONS



Question 1 [20 marks, 7+7+6]

(a)

(b)

At a particular school it is suspected that grade 6 mathematics marks in 2006 have a different
distribution from the 2008 marks, in particular that the 2008 marks are poorer. Since the pass mark
of 33% historically occurred at the first quartile, test the appropriate hypothesis at the 5% level of
significance. Marks obtained from equivalent assessments in 2006 and 2008 are shown next.

2006 84 51 37 75 61 39 38
2008 41 43 39 36 35 48 41

2006 56 53 53 58 58 52 56
2008 35 48 50 35 44

The following data, arising from independent runs of a particular experiment, are a sample of n = 10
proportions:

Use an appropriate test to assess at the 10% significance level whether these data can be regarded
as being sampled from a distribution having cdf

Fx(r)=1-(1-2)% O<z<l.

In a first phase of a health study in a city, a random sample of size 2000 is to be obtained. The city
is comprised (broadly) of five different ethnic subpopulations that make up 40%, 30%, 10%, 10%
and 10% of the city population respectively.

A commercial company is employed to obtain the random sample, with the instruction that the
sample should reflect the ethnic composition of the city. The sample they return is summarized in
the following table.

Ethnic Subpopulation
1 2 3 4 5
Number in Sample | 822 638 210 157 173

Using a Chi-squared test for this one-way layout, comment on whether the company have fulfilled
their remit to produce a sample that reflects the ethnic composition of the city.

Question 2 | {20 marks, 8+8+4]

(2)

An experimentor was involved in a study to determine if there is an association between stress
and mental health. The Hopkins Symptom Checklist was used to determine the level of symptoms
experiences and a scale was developed to measure stress levels. For data obtained, refer to the
following table. Use Kendall’s tau to perform the appropriate test at the 1% level of significance.



Participant

Stress (X)

SWEoNDO A WN

33
30
11
18
5
16
3
21
21
35

Symptoms (Y)

‘ 100
92
83
69
98
105
65
84
70
120

{b) The following data are the annual incomes (in thousands of emalangeni) for a random sample of

n = 10 adults from a certain area

12.8, 13.6, 14.7, 16.2, 17.9, 18.6, 19.2, 19.8, 20.3, 244

Use the sign test to test that the median income doesn’t exceed SZL20000 in this particular area.
Use the exact null distribution of your test statistic to determine the critical value. Report your

conclusions.

(c) Where would you use each of there following statistical tests

(i) McNemar's test
(ii) Jonckhere test

(iii) Friedman's test
(iv) Runs test

Question 3

[20 marks, 10-+10]

(a) To determine if a new treatment is effective in treating sleep apnea, individual suffering from
sleep apnea were enrolled in a study. The number of hours of uninterrupted sleep prior to and
after treatment was measured. The data is provided in the following table. Test the appropriate
hypothesis at the 5% level of significance. Use a large sample approximation to the null distribution
of your test statistic to determine an approximate critical value. Report your conclusions.

Individual 1 2 3 4 5 6 7 8 9 10
Before 62 44 59 64 58 61 67 70 56 49
After 71 80 49 78 62 82 56 7.2 65 52
Individvual 11 12 13 14 15 16 17 18 19 20
Before 82 74 47 73 45 55 B7 36 37 56
After 76 88 56 63 61 61 70 41 36 49



(b) In a comparative study of the lifetimes of three different brands of light bulbs, three independent
random samples from each brand were tested to see how long the lasted (in hours) with the following

results:

Brand | Lifetime (hours)
1 805 824 889 956 1028 1117
2 817 843 868 923 985 1019
3 88.2 108.7 118.1 1245 1309 1384

Use an appropriate test to show that, at the 10% significance level, there are differences between
the brands in terms of median lifetime.
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