CA252/Mathematical statistics II – Semester 2 1998/99 Repeat


Q.1.
(a)
Define what you understand by term Best Linear Unbiased Estimator (BLUE).PRIVATE 



(b)
For the simple regression model




Yi = α + ßXi + ui,   ui ~ N(0,σ2),  E[uiuj] = 0 (i=j),  i = 1,..  .,n. 




Derive the BLUE of ß.


Q.2.
(a)
Explain what you understand by the technique of Maximum Likelihood Estimation ( MLE )
(b) Derive the MLE’s for the specified parameters in the following cases

(i) The parameter p of the Bernoulli density with density given by

f(x) = px(1 - p)1-x      x = 0,1  ,      0 < p < 1




(ii)
The parameters α,ß and σ2 in the regression model





Yi = α + ßXi + ui
ui ~ N(0,σ2),
i = 1,..  .n

Q.3.
(a)
State and prove the Neyman-Pearson Lemma.

1

Q.4.
(a)
Prove Cheybeshev's Inequality, that if X is a random variable with E[X] = μ and V[X] = σ2, then for ank k > 0





P(|X - μ| > kσ) < 1/k2


(b)
You have been asked to test the hypothesis that two random variables have distributions located at the same place, but you have yet to be provided with the data. Indicate ( diagrammatically if you wish ) the different types of test you would employ after you had determined answers to all of the following questions:




(i) Whether the random variables are normal




(ii) Whether they have the same variance




(iii) Whether both samples are large or small

Q.5.
(a)
Briefly describe ( proofs not required ) the relationships between the following four types of random variable : Standard Normal, Chi-Squared, Student's t and Fisher's F.


(b)
Two populations, the X and the Y populations say, are known to have normal distributions and the same variance, σ2. It is desired to test the hypothesis that they both have the same mean using samples X1,X2,...,Xn and Y1,Y2,... .,Ym. Show that under the null hypothesis of equality of means the statistic
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has a Student's t distribution with n + m - 2 degrees of freedom. Here sX and sY are the sample standard deviations from the two populations respectively.
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