STA 5327 Exam 3
April 28, 2015

Name:

FSUID:

Please sign the following pledge and read all instructions carefully before starting the
exam.

Pledge: I have neither given nor received any unauthorized aid in completing this exam, and I
have conducted myself within the guidelines of the University Honor Code.

Signature:

INSTRUCTIONS:

This is an closed-book, closed-notes exam. However, 2 formula pages are provided at the
back.

Total time is 2 hrs (10:00 A.M to 12:00 P.M.)

Show all work, clearly and in order, if you want to receive full credit. When you use your
calculator, explain all relevant mathematics. I reserve the right to take off points if I cannot
see how you arrived at your answer (even if your final answer is correct).

Circle or otherwise indicate your final answers.

Answer all the questions in the space provided. You may attach additional sheets
if necessary.

This test has 4 problems and is worth 80 points. It is your responsibility to make sure that
you have all of the problems.

Good luck!
Prob. No. | Max Points | Earned Pts.
1 20
2 20
3 15
4 25

TOTAL:



Question 1. (20 pts.) Let X7, Xo, ..., X, be independently and identically distributed as Exponential(6)
where § > 0 is an unknown parameter. We are interested in estimating 62.

a) (12 points) Find the Cramer Rao lower bound for the variance of an unbiased estimator of 2.

b) (8 points) Find the Uniformly Minimum Variance Unbiased Estimator (UMVUE) for 2. (Hint:
Try to find a power of X which is an unbiased statistic).



Question 2. (20 pts.) Let X1, Xs,..., X, be i.i.d Poisson(\).
a) (10 points) Find an unbiased estimator for P(X; = 0) = e,

b) (10 points) Find the UMVUE for e,



Question 3. (15 pts.) Let X, X5 are independently and identically distributed as f(z | 8) where

32 i 0<ax<0

f(iv|9)={"3’

0, otherwise.

Find the UMVUE for 6. You can assume that max(X;, X2) is a complete sufficient statistic.



Question 4. (25 pts.) Suppose X;,i = 1,...,n are i.i.d. samples from Unif([0,6]), § > 0. Let
T = X

a) (8 points) Show that for testing hypothesis Hy : § = 0y vs. Hy : = 0y for 61 > 6y, the likelihood
Ratio for T is a non-decreasing function.

b) (12 points) Find the most powerful level o = 0.05 test for
Hy:0<2 versus H;:0>2.

You need to explicitly find the cut-off value for the rejection region.

¢) (5 points) Compute and graph the power function for the test in b).






1 Distribution Overview

1.1 Discrete Distributions
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1.2 Continuous Distributions

Notation Fx(zx) fx(z) E [X] V[X] Mx(s)
0 r<a
. . —a I(a <z <b) a+b (b—a)? et — e
Uniform Unif (a, b) ffa a< i <b - 2 B stb—a)
T >
2 ‘ 1 (z — H)2 2 o’s?
Normal N (1, 0%) O(z) = o(t) dt o(z) = gy B R o o oxp q s + —
2 1 1 Inz — M 1 (lna: _ H’)Q ,u+¢72/2 o? 2u+02
Log-Normal In N (p,0”) 5 + 5 erf [ T e exp 957 e (e 1)e
Multivariate Normal MVN (u, X) (27r)7k/2|E\71/267%(z7”)T2_1(z7”> 7 = exp {,uTs + %STES}
, vy NCOIAPe
Student’s ¢ Student(l/) ];c (5, 5) W 1 + 7 0 0
1 k 1 _ _
Chi—square X% W’Y (5, g) ka/Qe @/2 k 2k (1 — 25) k/2 s < 1/2
(d1z)91d32
di di (diz+dg)d1Fd2 da ZdS (di +d2 —2)
F F(di,d I 4 =, = —_—
(d, dz) T ( 272 ) 2B (4, 4) dy —2 di(dz — 2)2(da — 4)
Exponential Exp (8) 1—e®/# leﬂ”/ﬁ B B° L (s<1/8)
B 1—pBs
v(a, z/B) 1 a-1_-z/8 2 “
Gamma Gamma (v, ) T(a) (o) Bam e af af 1 5s (s <1/B)
I (o 2) B —a-1p/e i i 2=p9)™ 1 ( iGs
Inverse Gamma InvGamma («, ) W T (a)m e a_1¢ >1 m a> 2 T(a) Ko ( 74/6'3)
r Zf: Q; k . . _ .
Dirichlet Dir () (k : ) H zi! kal E [Xl]k(l E [Xi])
[[imy T () i D iy Qi dlim i1
=] k—1
Fa+8) a1 B—1 « af a+r s
Bet Beta (a, L (e, 1— 1 s
o eta (@, ) (@ 6) Tar@® o atp (a+B)2(a+B+1) +; ga+ﬁ+r k!
; ; _e—@/NP L EAR L 1 2 2\ 2 o~ ST n
Weibull Weibull(\, k) 1—e 3 (A) e A (142 NT(142) —n ; ST (1+ k)
T \ @ o, ATm o,
P P ms 1—{— Z m Z m 1 T N2/ o) 2 m (- y —4m
areto areto(Zm, ) (w) x>z cati T27T —q o> (a—1)2(a—2)a> a(—xms)°T(—a, —xms) s <0




