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TITLE OF PAPER : NONPARAMETRIC ANALYSIS

COURSE CODE  : ST409

TIME ALLOWED : TWO (2) HOURS

REQUIREMENTS : CALCULATOR AND STATISTICAL TABLES
INSTRUCTIONS : ANSWER ANY THREE QUESTIONS



Question 1 [20 marks, 10+10]

(a) In an attempt to assess the effectiveness of a political candidate’'s campaign oratory, a group of
60 subjects were asked the question prior to and after a prepared speech by the candidate, “If the
election were held right now, would you vote for Candidate X against the incumbent?” The results
are as follows:

After

Before | - | +
+ 2 |25
- 20 | 13

Are the responses before and after the speech associated? Use a = 0.05.

(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, 24.4

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.

Question 2 | [20 marks, 10+10]

_(a) In asurvey conducted in 1992, senior high school students were asked if they had ever used marijuana.
4 - Of the females sampled, 445 said yes and 675 said no; of the males sampled, 515 said yes and 641
i said no. Are male high school students more likely to use marijuana?

E. (b) It is desired to design a given automobile to allow enough headroom to accommodate comfortably
all but the tallest 5% of the people who drive. Former studies indicate that the 95 percentile was
70.3 inches. In order to see if the former studies are still valid, a random sample of size 100 is
selected. It is found that the 12 tallest persons in the sample have the following heights.

72.6,70.0,71.3,70.5,70.8,76.0,70.1,72.5,71.1,70.6,71.9,72.8

Is it reasonable to use 70.3 as the 95" percentile.

Question 3 [20 marks, 8+12]

(a) Find the exact distribution of the Wilcoxon Signed Rank statistic for n = 4.

(b) The following data give the stroke index for 7 patients before and after treatment. We wish to test
the hypothesis that the treatment has no effect.

Before 109 57 53 57 68 72 51
After 56 44 55 40 62 46 48




Use an appropriate test to see if the treatment has no effect. Use a 5% significance level. State the
hypothesis, define the critical region(s) and conclusion. Also derive a 95% confidence interval for
the median difference. Show all calculations.

Question 4 [20 marks, 10+10]

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

0.012, 0.020, 0.076, 0.090, 0.179, 0.187, 0.190, 0.328, 0.622, 0.764.

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(z)=1-(1-1z)} 0<z<l1.

(b) In a diet test, each of four diet programs is applied to a sample of people. At the end of three
weeks, the amount of pounds people lost are shown below.

Diet Program

1 2 3 4

12 19 16 28

6 10 20 17

18 13 26 22
23 20 19 16
R 25 20
l
f‘;‘ Test to determine if there is enough evidence at the 5% significance level to infer that at least two

population locations differ.

Question 5 [20 marks, 10+10]

(a) 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) | Symptoms (Y)
1 33 100
2 30 92
3 11 83
4 18 69
5 5 98
6 16 105
7 3 65
8 21 84
9 21 70
10 35 120

(b) On 20 successive trips between Manzini and Mbabane a bus carried 24, 19, 32, 28, 21, 23, 26, 17,
20, 28, 30, 24, 13, 35, 26, 21, 19, 29, 27, and 23 passengers. Test whether it is reasonable to treat
these data as if they constitute a random sample at o = 0.01.
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