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MATHEMATICAL STATISTICS
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SECTION A — (10 × 2 = 20 marks)

Answer any TEN questions
1. Define chi-square variate with n d.f.  Write its mean and variance.

2. State and prove additive property of χ2- variates.

3. Define Student’s t – statistic with (n – 1) d.f.  Write its density function.

4. Define F – statistic with (ν1, ν2) d.f.  Write its mean.

5. Show that consistent estimator is not unique.

6. Define completeness of a family of distributions.  When do we say a statistic T is complete?

7. State Rao-Blackwell theorem.

8. Explain the method of moments.

9. Distinguish between null and alternative hypotheses, giving an example for each.

10. Define unbiased test of size α.

11. Explain likelihood ratio test.

12. What is meant by Analysis of Variance?
SECTION B — (5 × 5 = 25 marks)

Answer any FIVE questions
13. Obtain mgf of chi-square distribution.  Hence find raw moment µr' of order ‘r’.
14. State and prove Lehman-Scheffe theorem.

15. Prove that a test φ is invariant if and only if φ is a function of maximal invariant T(x).
16. Prove that the family of uniform densities on [0, θ] has MLR property.

17. Explain shortest length confidence interval

18. Present the one-way ANOVA table.

19. Write the model, assumptions and null hypothesis for two-way ANOVA.
SECTION C — (3 × 10 = 30 marks)

Answer any THREE questions
20. Derive the relation between F and χ2 distribution.

21. State and prove Cramer-Rao inequality.

22. Let X be U[0, θ].  Prove that the lower bound of the Chapman-Robbins inequality is not achieved by any unbiased estimate of θ.

23. Give an example to show that MLE is not unique.

24. State and prove Neyman-Pearson lemma.
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