MATH 665: Statistical Inference [Exam I1 | (Spring 2010) April 21,2010 NJIT
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> |:V_l ust show

hll steps for each problem to receive full credit.l

I pledge my honor that I have abided by the Honor System.
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1. Let X,,..., X, be a random sample from a distribution with probability density function

fexp {—[;r|{gi }
(pdf), f(x; 0) = ( L /) x on the real line, where # > 0. Suppose that
‘9

Q={6:8=1,2}. Consider the hypotheses Hj : &

=1, {a double exponential distribution) versus
H; : #=2 (anormal distribution, here l"( / ] N })erwe the maximum likelihood test and

show that it is based oni)( !-2 - i|X 5|(,-bl?low would one setup the test (find the critical values
for the rejection region :):f]Hg baf;:]d on large sample size? (15 points)
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2. Let X have a gamma distribution witha =3 and § = 6>0.
a. Find the Fisher information I(6).
b. If Xj,..., X} is a random sample form this distribution, show that the

derived MLE (Maximum Likelihood Estimator) of @ is an efficient
estimator of @.

c. What is the asymptotic distribution of \){;(é -)? (20 points)
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It is known that the probability p of tossing head on an unbalanced coin is either % or %.

The coin is tossed twice and a value for ¥, the number of heads, is observed”Based on the
observed data ¥, find the ML ECGAlso find the MLE of P(Y =1). (15 points)
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Assume hat the weight of cereal in a “10-ounce box™ is N(u, o). To test Hy: u = 10 3( J
against H;: i >10. A random sample of size n= 10 is taken gnd observed that x = 10.2

and s =0. i.‘g] e reject Hy at the 1% significance level®™What is the approximate p-
stify the distribution of the test statistics used under Hj.

value of the test
(18 points)
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5.  Let ¥, <Y, <V, <Y, be the order statistics of a random sample of size n = 4 from a
distribution with pdf f(x;0) = %9,0 < x <@, zero elsewhere. The hypothesis Hy: 8 = 2 is

rejected and Hj: 6 >2 is accepted if the observed ¥4 >c. Find the constant ¢ so that the
significance level is 1% Determine the power function of the test. (15 points)
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6. Obtain the probability that an observation is a potential outlier for the Laplace l #—E&
distribution given by f(x) = (1/2) exp {-}x| }. (17 points) o1
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