CA252/Mathematical Statistics II - Semester 2 1998/99 



Q.1.
(a)
Derive the normal equations for fitting the modelPRIVATE 





yi = α + ßXi + ui
i = 1,2...,n.




using Least Squares.



(b)
Show that the Ordinary Least Squares Estimator of ß is unbiased and derive its variance. You may use matrix notation if you wish.


Q.2.
(a)
Explain what you understand by the technique of Maximum Likelihood Estimation (MLE).



(b)
Determine the MLE's of the indicated parameters for each of the following distributions




(i)
Poisson distribution with parameter μ 
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(ii)
Normal distribution with parameters μ and σ2 
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(iii) Pareto distribution with parameter c
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Q.3.
(a)
Explain what you understand by the terms




(i)
Unbiasedness




(ii)
Efficiency




when referring to sample estimates of population parameters.



(b)
A random sample X1,X2,....,Xn, is drawn from a distribution with probability density function f(x;θ). Let t be an unbiased estimate of θ based on this sample. Establish the Cramer-Rao lower bound for the variance of t 
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You may assume that   
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and that  
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Q.4.
(a)
Outline the assumptions underlying the technique of Analysis of Variance.



(b)
Show that if Xij i = 1,2,..  ,n ,j = 1,2.. ,m constitutes a set of n responses to each of m treatments that the total sum of squares of the Xij values about their grand mean, X, can be decomposed as
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where
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(b)
Carry out a 2-way Analysis of Variance on the following data concerning different types of ration fed to different breeds of cattle

PRIVATE 


Breed



 Ration

1

2

3


A

7

16

10.5


B

14

15.5

15


C

8.5

16.5

9.5


Q.5.
(a)
Outline the general ideas behind the formulation of Likelihood Ratio Tests.



(b)
Consider the problem of testing for the goodness of a discrete distribution's fit to sample data. Here each observation can be classified into one of k categories and one wishes to test the hypothesis that the respective probabilities of these categories are p1,p2,..  .,pk given sample frequencies n1,n2,...,nk. If n = Σni show that when the likelihood ratio approach is applied to this problem the appropriate test statistic turns out to be
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where ei = npi.



(c)
The following table gives preferred Word Processor for 201 men and 169 women. 







Preferred Word Processor

PRIVATE 


Paragraph

QuickDoc

SpeedWrite

  Men

53

67

81

  Women

56

58

55




Test the hypothesis that there is no difference in the preference patterns of men and women.
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