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Math 580 2017 Final Name

@ 1) Let Y3, ..., Y, be a random sample from a distribution with pdf
fly) =01 =y)"'10<y<1)
where 6 > 0.

a) Find the maximum likelihood estimator of . (Make sure that you prove that your
answer is the MLE.)
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b) What is the maximum likelihood estimator of 1 /6% ? Explain.
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2) Let Yi,...,Y, be independent identically distributed random variables with pdf \
(probability dens1ty function) {F R EF of A

fo)=6"1(0<y<1), >0 — & I(oéja)) exp/ ‘l} /@7)

Then —log(Y’) ~ exponential(1/6). c@’ )'\\& )
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U —7 ¢) Find the uniformly minimum unbiased estimator (UMVUE) of 1/62. (Hint: find
& E(T?) where T,, is the UMVUE of 1/6.)
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3) Let Y1, ...., Y, be iid with pdf . 1.17\7
fly) = :\—-y—z- exp(—X‘ 5) //)R EP

where y > 0 and A > 0. You may use the fact that 1/Y ~ EXP()) ~ %X%
¢, @) Find the UMP level a test for Hy : A =1 versus H; : A = 1.318.
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< 7‘/~t U b) Suppose n = 10 and o = 0.05. Find the power $(1.318) when A = 1.318 using the

chi-square table. 367_4(( b\e
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4) Suppose Y1, ..., Y, are iid with pdf\\\‘ ;
\

2 1 " -1
\/; >3 yI(y‘>0) eXp(rﬂ y)
where 0% > 0 and W = Y% ~ G(3/2,20?).

a) The method of moments estimator of uy = E(Y?) is jiy =
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c) Flnd the limiting dlstrlbutlon of (W, —c) for appropriate constant c,
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—> d) Find the hmltmg dlstrlbutlon of \/_ [(\Wn) d ] for appropriate constant d.
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5) Let Y1, ..., Y, be iid exponential (A) random variables where A > 0.

5(4( —) Find the « level likelihood ratio test for Hy : A =1vs Hy : A # 1. (f you know the
%Lq MLE of A\, then you do not need to derive it." )
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7 b) If A(y) is the LRT test statistic of the above test, use the approximation

—2log A(y) = X5
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qQ for the appropriate degrees of freedom d to find the rejection region of the test in useful
form if a = 0.05. Okf'l
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6) Suppose Y1, ..., Y, are iid with pdf L
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p y*I(y > 0) exp <§U—2 y2>

where 0% > 0 and W = Y% ~ G(3/2,20?). |
& a) Find a complete sufficient statistic for o. ]P k éf F—"’-’
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b) Let T,, = cW,, be an estimator of ¢2. Find the mean square error (MSE) of T;,.
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