Quiz#2, Mathematical Statistics, 2017 Fall [+8 points] -+ 5
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+) Q1 [+2] Let JX,..., X, ~Poisson(1).

(1) Obtain the MLE of A (show it is the giobal max
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(2) Obtain the MLE 7 of the natural parameter n without using the invariance (show it is the
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£() QIH]Let Xl,...,Xan(xﬁ)=é—exP(—%J, B>0, x>0.

Express f(x|f) in the form of the natural exponential family. Then, obtain the MLE 7 of the

natural parameter 7 (show it is the global maxima)
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__P_ Q3 [+2] Let X,,....X ~N(u,c%), where u is restricted to g#<a or pu>b for some numbers

a<b. Assume that o is known. Hence, the parameter space is ® = (—w,a]U[b,0). Obtain the

MLE g (with some figures to explain it). cy  he PME - of /,/j
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+L’Q4 [+3] Let X..... X Gamma(a f) as in HW#1. Let gy(a)—ilogl"(af) be the digamma
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function and ¥'(e) be the trigamma function.

+ [ (1) Write down the score funlctlons using the sufﬁc1ent statistics (7, 7}).
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where L# ; B x and 7, =VZ }( :
92 { (2) Write down the Hessian matrix H(e, f3).
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TO (3) Let (a, [3‘) be the solutlon to S (a, B)=S8,(a, ) =0. Write down H(«, ﬁ) in terms of (a, ﬁ)
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