
Math 281 Qualifying Exam. May 29, 2003 

(1) Let {u, v, w} be a set of orthonormal vectors in Rd. and let Q (dxd} 

be given by Q =uuT +vvT +wwT. If X-Nd(O,Q). then show that 

xTx-x~-

(2) Assume that g : Rd ~ Rk where g'(x} is continuous in a neighborhood 

of 8 E Rd. Also, let xn (dxl} be a sequence of random vectors for which 

Jll(X
0 
-8)-L-X. 

What is the limiting distribution of Jn [g(X0 ) - g(8)] ? Write out the proof of 

the 1-dimensional version of this theorem. 

(_, (3) For the purpose of estimating p 2
, suppose we have the choice between 

(a) n binomial trials with probability p 2 of success, or 

(b} n binomial trials with probability p of success, 

and that as estimators of p 2 in the two cases, we would use respectively X/n 

and (YI n)2 , where X and Y denote the number of successes in cases (a) and 

(b}, respectively. For large n, what are the circumstances under which 

(Y / n)2 would be preferred to X/ n ? 
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