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INSTRUCTIONS: Answer question one and any other three questions

QUESTION ONE (30 MARKS)
a) Define the following terms as used in Mathemattgtaitistics (8 marks)
i. Quantile function
il. Empirical distribution function
iii. Order statistics
iv. Non-parametric statistics
b) Carefully distinguish Non-parametric statisticsifrparametric statistics (3 marks)

c) Let X be a non negative continuous random varialifle CFD F . Show that

E(X) = jo (1L-F, (x))dx (4 marks)

QUESTION TWO (20 MARKY)
a) Briefly explain the meaning of the Phrase; Disttibn Free Statistics (3 marks)
b) Let D, =supS,(x) - Fy (X), D =sup[Fy (x) - S,(x)]and D, +supS, (X) - F,(x)] be

the Kolmogorov-Smirnov Statistics, with, (x) and F, (x) being the sample empirical

distribution function and cumulative distributiomniction for a random variable X
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respectively. Confirm that the statisti€s, D, and D, are completely distribution free

(12 marks)

QUESTION THREE (20 MARKYS)
a) With aid of some real life examples, explain thewmnstance(s) under which the
Chi-Square Goodness of Fit (GoF) test may be used (3 marks)
b) Show that the Chi-Square GoF test is a consistsit t (12 marks)

QUESTION FOUR (20 MARK S)

a) Explain the actual interpretations of the correlatoefficient with regard with regard
to concordance of paired samples of data (&spar

b) For any two independent pairs of random variab¥e¥if and (XYj), denote by pand
pd, the probabilities of concordance and discordarespectively. Define the

Kendall’'s Tau coefficient at = p_ — p, . state an estimator of this Kendall's Tau

coefficient and derive its variance (11 marks)

QUESTION FIVE (20 MARKYS)
a) Carefully state and prove the Probability Integnainsform (PIT) (6 marks)

b) Let Xy < X5 £ X5 ..o Xy £....X, be order statistics from a population with
a continuous cumulative distribution functiéy, and its probability density function

f(X)

i. Derive the probability density function of the" order statistic

Xy, forlsks<n (5 marks)

il. Derive the distribution of the range , - X (4 marks)
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