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INSTRUCTIONS: Answer question one and any other two questions.

QUESTION ONE (30 MARKS)

a) Define the following terms as used in hon-pararoeésting;
(i) Non-parametric test (2 Marks)
(i) Distribution free (2 Marks)
(i) Run (2 Marks)

b) The following data represents the order statigifasbservations that constitute a random
sample from a certain continuous distribution:
61, 69, 71, 74, 79, 80, 83, 84, 86, 87, 92, 93196, 104, 105, 113, 121, 122,
129, 141, 143, 156, 164, 191, 217, 276
Obtain a point estimator for the2Hercentile and. (4 Marks)
C) The following data was obtained from testing theaing strength of ceramic tiles
manufactured by a new cheaper process.
20,42, 18, 21, 22, 35, 19, 18, 26, 20, 21, 322D224
Suppose that experience with the old process pestlaegnedian of 25. Test the
hypothesis thatl,: m = 25 versus H;:m < 25. (5 Marks)
d) The following are figures on the number of burgtarcommitted in a city in random
samples of six days in the spring and 6 days In fal
Spring : 36 25 32 38 28 35
Fall 27 20 15 29 18 22
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f)

Testx=0.01 level of significance, the claim than on agerthere are equally many
burglaries per day in the spring as in the falliagjathe alternative that there are few in
the fall. (7 Marks)

A researcher obtained the following arrangementeaiith, H and diseased, D, trees.
HHHH DDD HHHHHHH DDHH DDDD

Test atx=0.05 level of significance whether this arrangetmeay be regarded as
random. (4 Marks)

List and explain at least four(4) advantages of-parametric tests. (4 Marks)

QUESTION TWO (20 MARKY)

a)

b)

For the Wilcoxon-signed ranks test show that winenniull hypothesis is true:
n(n+1) _n(n+1) (2n+1)

E(W) = — and V(W) — (8 Marks)
The following are values of a sample from a symroelistribution;
76.5, 74.5,76.6, 75.4, 77.3, 74.2, 78.2, 75.9,715.3, 76.8,

74.9,76.2,77.5,75.6, 74.3, 76.3, 76.9

Use the Wilcoxon test to test@t= 0.05 level of significancet,: m =
75 versus H:m < 75. Where m is the median.
(12 Marks)

QUESTION THREE (20 MARKYS)

a)

b)

Test the hypothesis by the Kolmogorov-Smirnov mettiat the following sample came
from the standard normal distribution. Use 0.05 (12 Marks)

0.36, 0.92, -0.56, 1.86, 1.74. 0.56, -0.95, 0.2@.15, -0.74
0.32,0.82, 0.70, -0.10, -1.26, -1.06, 0.15, 0-3b48, -0.44

Consider a box with marbles of 6 different colodrsst atx=0.05 level of significance,

if all the six colours occur in equal proportionyvén that a box contains 600 marbles

with the following distribution.

212 are blue, 147 are orange, 103 are green, 5@@rd6 are yellow and 42 are brown.
(8 Marks)
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QUESTION FOUR (20 MARKYS)

a) The following table shows the number of cups ofilaand chocolate sold over a 12 day
period.
Vanilla 14 11 5 7 10 13 12 59 6 2 1
Chocolate 19 4 5 8 18 17 I 3 16 14 0
Can it be concluded that on average the same nuohiseps are sold. Take= 0.05
(10 Marks)
b) The following are marks obtained in the mid-ternd &inal exam by 12 students in a
course.
Mid-term (x) 71 49 80 73 93 85 582 64 32 87 80
Final (y) 83 62 76 77 89 74 4B 76 51 73 89

Calculate the rank correlation co-efficient and telsether there’s any correlation
between the exams @t0.05 level of significance. (10 Marks)

QUESTION FIVE (20 MARKYS)

a) List the unique assumptions made under the follgwasts;
(i) Wilcoxon signed-Ranks test (1 Mark)
(i) Kruskal-wallis test (1 Mark)
(i) Kolmogorov-Smirnov test (1 Mark)
(iv) Mann-Whitney (u) test (1 Mark)
(v) The sign-test (1 Mark)

b) A test was carried out to determine the insulapimperties of steel specimens, heated in
5 different atmospheres with the following results.
Atmosphere Test Results
1 058 0.61 069 0.79 0.61 0.59
2 035 0.37 037 058 0.28 0.44 0.40
3 0.29 0.19 034 0.17 0.29 0.16
4 081 0.69 0.75 0.72 068 0.85 057 0.77
5 0.26 0.34 0.29 0.47 030 0.42
Use the H-test at 0.05 level of significance toideevhether or not these five samples
can be assumed to come from identical population. (15 Marks)
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