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QUESTION ONE (30 MARKS)

(a). Differentiate between parametric and non-parametric statistical inference approaches.
( 6 marks )

b). The observed values of a random sample of size k from a continuous distribution are
102 141 92 113 72 98 6.5 11.8 8.7 10.8
Test H: M=8Vs Hu:M?> 8 at 5% level of significance using the (8 marks)

i.  Sign test

ii.  Signed rank test.

c).Let X1, X2,.0eeeeneeens X, denote a random sample from a continuous population with cumulative
distribution function, Fx(x). Show that if Xy <eeeveorrrersrmmeee < Xndenote then order statistics

from the population then the joint probability density function of the n order statistics

nlm. ;
AY1, Y250eeornnvanes Yn) = J “1};’ (y}) 0< Y1<ennnnennns <¥n
d
where  fr(x) o E.(x) (10 marks)
(d). State and prove the probability integral transform theorem. (6 marks)
QUESTION TWO (20 MARKS)

) Consider the following data on an empirical distribution function Sa(x) and a hypothesized
distribution Fo(x) on 25 subjects and selected values of a random variable X.
X=x 1 - 10 25 60 80 100
nSn(x) 4 10 13 17 21 24 25
nFo(x) 2 5 9 16 13 19 25

Use the Kolmogorov-Smirnov two sided test procedure to test at 5% level of

significance the hypothesis Ho F(x) = Fo(x) against HaF(x) # Fo(X)

b) Suppose (X1, Y1), 0% Ya)smsuwnmmsst ssnamemmemnnnnit (Xn, Yn)isa random sample from a
Continuous bivariate distribution with the distribution function F(X.y).
Lot D = Vi~ Xl = 1, L oavmopssnomunens G 3000 .. Assuming that D1, Dz, |
................................. .Dp is a random sample of difference from F(x.y), construct a

100(1 - & )% confidence interval for the unknown median of differences Mp based on the g

statistic T".



QUESTION THREE (20 MARKS)

(a) In an effort to determine immunoglobulin D(igD)levels of a certain ethnic group ,a large num
ber of the blood samples representing both sexes for 12 year olds were taken .The following sam
ple data gives the igD levels (inmg/100ml)

Wal 93 |0.0 ]12.2 81 |57 |68 |36 ‘9.4 18.5 7.3 ‘9.7 T
[

Bm 71 |0.0 ~5.9 76 |28 |58 |72 (7.4 ‘3.5 53 (7.5 7.0 )
a

le

Use the large sample Wilcoxon rank sum test with the significance level ¢=0.01 to test the hypoth
esis that there is no differences between the sexes in the median level of the 1igD.

(8 marks)

(b) Find the significance difference between treatment A and B using Mann-Whitney statistics

Treatment |3 4 2 6 2 5
; | |
Treatment |9 . 7 l 5 10 l 6 8
' B
- ( 6 marks)
(¢) (n=2), uniform population . let Xi and X5 be independent U(0,1) random variables. Find the
joint t probability density function of X;=min(X1,X2) and Xo=Max(X1,X2). (6 marks)

QUESTION FOUR (20 MARKS)

(a). To test the null hypotheses H,:M = M,, where M is the median of some
continuous distribution function F(x). Let Di = Xi - Y, [ S B8 0 SN — ,n
where My is a specified value and X1,,050000%n 18 @ random sample from the

population. Consider the random variable.

N

I = ) zdrank(DD}

i=1

_{1, if D, >0
Zi=lo, ifD;<0



+
i

(i). Derive the exact probability mass function (pmf) of

And using the pmf, obtain
+
Gi. Var (14,

(iii). Exact @ — ().125 level of significance for testing Ho against Ha: not Ho
(15 marks)
(b). Consider the random variables X and Y with median my and my respectively. If
X, X5, 00000 and Y1, Yoo Y, are random samples from X and Y
respectively, explain how you would use the ordinary sign test to test
Ho:Mx = My

v/s Ha:Mx # My

Assume there is a possibility of “zeros”. (9 marks)
QUESTION FIVE (20 MARKS)
a) Define order statistics (3 marks)
(6 marks)

b) Explain the importance of order statistics
¢) Let X1, X2,X3, X4and Xs be a random sample from a population from a distribution with pdf

flx) =2x DEx<1
LetY, <Y, <¥; <Y, <Y; denote the associated order statistics

()find  P(Yy<3) ( 4 marks)
(i) find the CDF of Y, =P(Y,<y) 0<y<1) ( 4 marks)
(3 marks)

(iii)find the pdf of Y4



