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Math 281C — Qualifying Exam (Fall 2017) NAME:

Be concise and clear. Vagueness and confusing text will be penalized. Make sure to define any math symbol that you use,
unless it was used over and over in lecture.

Problem 1. Suppose that we are testing Py vs Py (simple vs simple) at level o = 0.10 based on a realization of X taking
values in the discrete sample space X = {1....,10}.

T 1 2 3 4 5 6 7 8 9 10

Py 002 0.03 005 007 009 009 010 010 0.10 035
P 0.14 001 002 036 000 0.02 010 023 009 003
P/P, 700 033 040 514 000 022 1.00 230 090 0.09

A. First, suppose we allow tests to be randomized. Derive all the UMP tests in this case. Explain what you are doing
(and state any result you are using). Calculations need not be simplified.

B. Next, suppose we do not allow tests to be randomized and repeat. Calculations need not be simplified. (And if they
are too hard to write explicitly, explain what you would do if you had access to a computer.)



Problem 2. Consider the setting where we draw n balls from an urn containing r red balls out of v total (known).

A. Show that there is a UMP test at level « (arbitrary in (0, 1)) for testing r < rg versus r > 7, where 0 < ro <v —1. If
not explain why. (State any result you use.)

B. Concretely, assume that n = 5 and v = 20, and that ro = 10, and that we are testing at level 0.05. Write down the
UMP test, or any other reasonable test (define it first) for that particular setting. (The following are rounded to the
nearest 2 digits.)

k 0 1 2 3 4 5

(10)(10

2kCS-ET 002 014 035 035 014 0.02
&)
5




‘(uBd nodk su
astoaad se aq) 7591 € YINS }qIYXe ‘Buo SI a1ayg J ‘asn ok ey (S)3nsaa ay) AJ1oads pue urepdxy ;3893 NJIN( © 240U ST g

"POOYI[aNI] Y3 UMOP NI, "V

"0 [PAs] 1B b < dsnsion b S d
1503 03 Juem ap (bhnoudagy pu aq MLt lL 18] (Ajjuspuadeput) pue (d)ijnousdg puaq Wy 'oly 99 g we[qold

v



*(ued nof sw as1da1d se 8q) 1591 ¥ YINS IQIYX2 ‘DUO ST aIBYY J] "9sh NOK
ey (s)nsal ay)y Ajads pue ure(dxy ;1599 1 JIN() © 919Y3 S] "UAAIS st 0 < Op a19ym ‘v [aAd] Je 0 S g Burgsey Japisuo) ‘g

'a.mseau‘l Buyeuiwop ayy Ajwadg ‘pooyi|adylf Y3 UMOP A\ YV

‘0 < T Jaao (Tg—)dxa g Lysuap sey
yorya ((oco0'g) ut umouqun) g rejewesed yyum uonrnquistp [eljusnodxs ayj woyy pit Yy ¢ty meIp om ‘g afeIg ui ‘u = A
uo [euolipuo) ‘1 < u 10j Y _.(¥ — 1) = (¥ = N)¥g yey3 os ((1‘0) ut umouwsjun) y tajowrered 1a uoINGUIISIP J1139UI0DT
oY) 03 Buipioddv umedp st A 9zis sjduwres & ‘[ 983§ u] -saBejs oavg ut susddey jey) juauradxe ue i9piSUO)) ‘p WB[QOIJ



