Professor Salzman
Statistics 1211 Section 4
Homework 8 Solutions

Chapter 6.2.21

a. E(x)= ﬁ~l‘(1+l) and E(X? )= Var(X) + [EQO) = ﬁ—*r[ni] sothe
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b. From a, —[ — )=1.US - Hl .50 o =95 = zﬂ _and
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from the hint, ; =.2=>0d=25. Then ﬁ = F{T.E) = lf'l{?g)
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Chapter 6.2.24

x+r-=1y | i
We wish to take the derivative of In P (1 - p) with respect to p, set it equal
X
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to zero, and solve for p In + J"]n[p] + .Iln[l - p] E—— "
dp X p l-p
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Setting this equal to zero and solving for p vields p = . This is the number of

r+Xx
successes over the total number of trials. which is the same estimator for the binomial in

exercise 6.20. The unbiased estimator from exercise 6.17 is f.‘-l = . which 15 not the
r+x-1
same as the maximum likelthood estimator.

Chapter 6.29
a. The joint pdf (likelihood function) is

n_~dE{x )
f{xl,...,xﬁ;j,,’ﬂ)= e x,=0,..,x, =0
0 otherwise

Notice that x, = 6,...,x, =6 iff n'u'n(xl.)z .

and that — AX(x, -0) = -AZx, + nAf.

A exp(— AZX, )exp[n}.ﬁ) min(x, )= 6
0 min (x:. ] <0

Consider maximization Wrt § . Because the exponent mAf is positive, increasing £

Thus likelthood =

will increase the likelihood provided that m_in(xl.)z 6 ; if wemake £ larger than
min(xl.): the likelihood drops to 0. This implies that the mle of @ is 8 = Inin(;cl_ )
The log likelihood is now nln(A) - ,T!E(x —EiJ Equating the derivative wrt A to 0
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and solving vields A= = =
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b. 6 =min(x, )=.64, and Ex, = 55.80, 50 £ = =.202
2] mm(xi) 64, and Xx, = 55.80, so Ty



Chapter 6.32
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a. E{))= P{l" = y]= P(X._ S VoA, = y]= P{X._ = y]..P{Xﬂ =< y)= [H)
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b. E(Y) =fy* Y dy = ——0. While # =Y is not unbiased, Y is, since
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Chapter 6.35
X + X,
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There are 33 averapes, sothe median is the 28* in order of increasing mapnitude. Therefore,

i =295




Chapter 6.36

With 2x= 555.86 and Ef =15,490, s =+/s" =/2.1570 = 1.4687 . The

|x! —_ﬂ's are, In increasing order, (02, 02, 08, 22, 32, 42, 33, 54, .63, 81, 91, 1.15,

117, 1.30, 1.54, 1.54, 1.71, 2.35, 2.92, 3.50. The median of these values is

Bl 4+ .91 )
( )= Bb . The estimate based on the resistant estimator is then 86 =1.275.

2 6745

This estimate 15 in reasonably close agreement with s.



