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1.17 (Berger and Wolpert (1988, p. 21)) Consider x with support {1,2,3} and
distribution f(- | 0) or f(- | 1), where

x
1 2 3

f(z[0) 09 005 0.05
f(z[1) 01 005 0.85

Show that the procedure that rejects the hypothesis Hg : @ = 0 (to accept
Hy : 6 = 1) when & = 2,3 has a probability 0.9 to be correct (under Ho .
as well as under the alternative). What is the implication of the Likelihood
Principle when z = 27
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1.26 Show that, if the likelihood function £(f|z) is used as a density on 6, the
resulting inference does not obey the Likelihood Principle (Hint: Show that
the posterior distribution of h(#), when h is a one-to-one transform, is not the
transform of ¢(0|z) by the Jacobian rule.)

:PFCV;(XP\'(; C]G \:/!{' os%.'mfliﬁ@n(;a

pr\mxuro -‘_QW\OS t1w_ Su r'. ‘ ﬂ(@l’() | L LV\'\' ‘1’\;&')
Ppls , wn+r@n.a o Pf:lﬂ:f"’ wr. dU’Iﬁt.ClB(LL wﬁ‘

PLIO' va-“"’ &“ : MUJ&V\(‘?} . ClL _\/am"drlrfl'_ﬁ
dh' G ||
(heoy Ix) = pColx)- \Ae,t[ ]
P ) | x F X .

d2-
t]U(’, [ clh"‘(z)

-Z' 2=h( G)]

Note qe oo th;y w+o chm obtys,
.9 'n%ormmgao (l.z, X 'a,Pa;ms a-}mwg 9~ \X)

(h(dﬂ]x) ece wWnis  ind wya[]aﬂ wBmnp SM\JQ

:uwm Yirom rn G30 bi; fva de' ©
- u‘%’ §

© ﬂ(elx)

ey Sur'ao 25 l [ P'aoama 9~O



1.32 (Olkin et al. (1981)) Consider n observations z1, ..., xn from B(k,p) where
both k£ and p are unknown.

a. Show that the maximum likelihood estimator of k, IAc, is such that
(k1 —p)" = [[(k—2:) and ((k+1)(1—p)" < [J(k+1—=),
i=1 i=1

where p is the maximum likelihood estimator of p.
b. If the sample is 16, 18, 22, 25, 27, show that k& = 99.

c. If the sample is 16, 18, 22, 25, 28, show that k = 190 and conclude on the
stability of the maximum likelihood estimator.
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1.37 If z ~ N(0,0°), y ~ N(Q.CU 0?), as in an autoregressive model, with p
known, and (9 c?) =1 / o glve the predlctlve distribution of y given z.
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1.41 *Given a couple (z,y) of random variables, the marginal distributions f(z)
and f(y) are not sufficient to characterize the joint distribution of (z,y).

a. Give an example of two different bivariate distributions with the same
marginals. (Hint: Take these marginals to be uniform ([0, 1]) and find a
function from [0, 1]* to [0, 1]* which is increasing in both its coefficients).

b. Show that, on the contrary, if the two conditional distributions f(x|y) and
f(y|z) are known, the distribution of the couple (z,y) is also uniquely
defined.

c. Extend b. to a vector (z1, ..., z,) such that the full conditionals f;(z;|z;,j #
i) are known. [Note: This result is called the Hammersley—Clifford Theorem,
see Robert and Casella (2004).]

d. Show that property b. does not necessarily hold if f(z|y) and f(x) are
known, i.e., that several distributions f(y) can relate f(z) and f(z|y).
(Hint: Exhibit a counter-example.)

e. Give some sufficient conditions on f(xz|y) for the above property to be true.
(Hint: Relate this problem to the theory of complete statistics.)
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