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QUESTION 2:

a) The following are the scores of certain randomly selected students at mid-term (MT) and final
examinations.

MT scores X | 55 157 72 90 |57 |74 \

Final score Y 80 76 63 58 56 37 75

The hypothesis Hj that the distribution of scores at two occasions is the same against Hy
Use the Mann-Whitney U-test. (10 marks)

b) . On a lonely country road, the number of vehicles passing a particular spot is noted for 60
consecutive minute as follows.

Number of vehicles | 0 ] 1 2 3 ] 4 5 }

Number of minutes 25 ~ 15 10

wn

LS ]

(W]
—

Test Hy: F(x) = Fy (%)
Where F,(x) is a Poisson distribution at 5% level of significance.
Hint; A can be estimated using the above:

4 = mean number of vehicles per minute.

__ Number of vehicies

=2 =025 (10 marks)

number of minutes -1y

QUESTION 3:

(a)The following data, in tones are the amounts of sulfur oxides emitted by a large industrial
plant in 40 days:
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QUESTION 1:

(a) (a) Non parametric tests are also called distribution free tests, explain why it is so.

(1 mark)
(b) State the non-parametric alternative to :
(1) One sample t- test ( 2 marks )
(il)  Two —sample t-test ( 2 marks )
(iii)  One-way analysis of variance(ANOVA) ( 2 marks )
(iv)  Two-way analysis of variance (ANOVA) ( 2 marks )
(c)Let X1,X2,X3,........Xs be a random sample of size n from a population of cumulative

distribution function, F(x) .Let x; be the r-th order statistic. Define F,(X) = P(x, < x)to be the

cumulative distribution of the r-th order statistic. Obtain an expression of the probability density
function f,(x) and cumulative distribution function, Fi(x) for this order statistic for a case when,

1)yr=1
1)r=n
(d) Suppose that the light of a certain bulb is exponentially distributed with mean 100 hours.

fl) = e i x>0

If ten such light bulbs are installed simultaneously, what is the distribution of the life of the bulb
that fails first and what is its expected life.

(e) Let x4, %;,..., x,, be independent observations from the uniform distribution in the interval
(0,1). Obtain fi(x), fi.(x) and £.(x)

Hint: For a uniformly distributed random variable in the interval (a,b), f(x)= b—l-

(f) Let x¢ be ' order statistic, then
_ M rp(ari — -
£.02) = s [FIT 1 - F ™ £(3)

Take x to be a random sample from a uniform distribution over (0, 1), obtain

i) E(xfy)forkz 1.
i) E(x »)

i) E(x*t)




Use the sign test to test,
H,: p=21.5 against H: u<21.5 at the 0.05 level of significance. (10 marks)

(b)The following are the final examination grades of samples from three groups of students who
were taught statistics by three different methods (classroom instruction and laboratory work,
only classroom instruction and only self study in distance learning):

First method: 94 88 91 74 87 97
Second method: 85 82 79 84 61 72 80
Third method: 89 67 72 76 69

Use the H test at the 0.05 level of significance to test the null hypothesis that the three methods

are equally effective.
(10 marks)

QUESTION 4:

The green pod yield (kg) under four treatments is as tabulated below

’7 Treatment ' -

No. of plots I 5 3 1
1 247 3.44 3.15 2.48
2 3.40 2.88 2.69 2.37
3 3.50 297 3.10 2.58
4 2.87 3.27 2.80 2.84
5 3.88 3.94 3.45 3.00
6 4.00 3.87 2.48
7 3.60 3.25

The hypothesis that there is no difference among four treatments by:

1) the median test ( 10 marks)
i1) the Kruskal walli’s test ( 10 marks)



QUESTION 5:

(a)For a given set of paired data, {(x,, y1):1=1, 2, 3 ...n} define Spearman’s rank correlation
coefficient,,r,

The data were measures of aggressiveness and are given below:

5 10| 11

C PP PP o
77 16891 [ 72 7770 71 88
2" born yi 88 77 ﬁ 72 | 65 ﬂﬂ 72

correlation coefficient 15 for these data set.

(i)Calculate the rank

(ii)Test at a=0.01 level of significance whether the value of 1y so obtained in 5b (i) above is
statistically significant,

(iii)Comment on the relationship between the twins in terms of aggressiveness.



