Stat 252.01 Winter 2006
Assignment #4 Solutions

(8.10) (a) If = max(Y1,...,Y,), then its distribution function is
F(t)=0"""" 0<t<0.

so that
fO) =nagtmel 0<t <0

We easily calculate that

) - +1
N 9 no 97’10[
E(H):/ nag e g = 1% -
0 na+ 1 na+1
Thus, we conclude 0 is a biased estimator of 6.
(b) Clearly, the estimator
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is an unbiased estimator of 6.

(c) In order to calculate MSE(f) we must find Var(d). We find
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(8.15) If Y{;) = min(Y3,...,Y,), then its distribution function is
Fit)=1—¢e™? >0

so that n
f(t) = ge*t"/", t>0.

We easily calculate (use integration by parts) that
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so that if § = nY(y), then E() = nE(Y(1)) = 0 so that 0 is an unbiased estimator of .



In order to calculate MSE(8) we must find Var(6). Notice, however, that Y{1) is an exponential
random variable with parameter 6/n. Thus

Var(f) =

92
Var(nY()) =n Var(Y( ) = nQE =%
This gives .
MSE(§) = Var(0) + [B(0)]> = 6% + 0 = 6%
(8.30) If A =Y, then E(A) = E(Y) = X so that Y is an unbiased estimator of X. Since the
standard error of A is
— A
a natural guess for the estimated standard error is
) A

(8.32) If f =Y, then E(0)

error of 0 is

(Y) = 0 so that Y is an unbiased estimator of §. The standard

— 0
Thus, if the estimated standard error is
X 0
O'é = ﬁ’
then
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so that 04 1s an unbiased estimator of the standard error



