
ST430 Spring 2005 Midterm I February 14, 2005, 11:00am{11:50amThere are three questions, with a total of 40 points. Please start a new page for each question anddo not use both sides.1. [Total 12 points]Let Y1; : : : ; Yn denote a random sample from the probability density functionfY (y; �) = (� + 1)y�; 0 < y < 1; � > �1:(a) [4] Use either the Fisher{Neyman or the Factorization Theorem, determine which of the fol-lowing is su�cient for �: �̂1 = P Yi, �̂2 = PY 2i or �̂3 = P ln Yi? Note: you need to show yourwork to receive full credit, and you may need to use the identity x = elnx.(b) [4] Find an estimator for � using the method of moments.(c) [4] Find an estimator for � using the method of maximum likelihood.2. [Total 16 points]Let Y1; : : : ; Yn be a random sample fromfY (y; �) = ( 3y2�3 if 0 < y < �;0 otherwise:(a) [4] Use the method of maximum likelihood to �nd an estimator for �. Hint: di�erentiation doesnot work here.(b) [4] Show that �̂1 = 43 �Y is an unbiased estimator of �, where �Y = 1nPni=1 Yi.(c) [4] First calculate E(Yi) and E(Y 2i ), and then �nd Var(�̂1).(d) [4] Find the Cramer{Rao lower bound for fY (y; �). Compare your answer with Var(�̂1). Anycomments?3. [Total 12 points]Assume that X1; : : : ; X9 are iid N(2�; 3�2) and Y1; : : : ; Y8 are iid N(�2 ; 2�2). Also assume X1; : : : ; X9are independent of Y1; : : : ; Y8. Let �X = 19P9i=1Xi and �Y = 18P8i=1 Yi. We estimate � with �̂ =c( �X + �Y ), where c is a constant.(a) [4] Find c so that �̂ is unbiased for �.(b) [4] Express MSE(�̂), the mean-squared-error of �̂, in terms of � and c.(c) [4] Find the best value of c so that MSE(�̂) is minimized.
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