Department of Mathematics and Statistics KFUPM
Marks:  50				MATH 561 Final Exam                                   Time: 2 hours 
Name:  -------------------------------------------------------       ID: ----------------------------------------
Please attempt all questions carrying equal marks.


Q1. (a) Define order statistic and derive the density of highest order statistic for a random sample of size n from.






(b) Let be a random sample from uniform distribution  where. If    represents the ith order statistic then find and  

Q2. (a) State and Prove Jensen’s inequality and deduce Chebyshev’s inequality as one of its special case. Also verify both the inequalities for . 


(b) Let then derive the density of and identify it.



Q3. (a) Let where s are all independently distributed non-central chi-squared random variables. Derive the density of using any convenient technique. 

(b) For the random variable  defined in part (b), find its mean and variance.





Q4 (a) Let  and be a random sample from it. Derive Maximum Likelihood Estimators for   and . Also check the unbiasedness of your derived estimators.

(b) Let be a random variable having the density function given as:


,  
          =0,    otherwise


Find method of moments estimators for and .



Q5 (a) Let  (i.e. Bivariate Normal distribution). Derive the conditional density of . Also write the m. g. f. of (without deriving it).

(b) Let . Do the following using this information:

i)	Compute;

ii)	Compute;
iii)	Compare the results of (i)  and (ii) and comment on it.
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