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Score statistic

Var| S(X10)|= L (6)=—E {%S(.ﬂﬁ)} = —E[ Aa; logf(X|6')}
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Let 7(6)=E[ 7 (X)]
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Equality
If and only if (X

0)=a(0)| W (X)-1(6)]



Cramer-Rao in the multiparameter case

c
a—ﬂlogf(x‘ﬂ)

Define the Score function S(X|6) = : =V logf(x|6)
a -
glog f (1 ‘6‘)

k

Define the Fisher information 7(8)= Cm'[S(X‘ﬂ)]

We have as in the univariate case that £ [S (X |e9)] =0 and
I(H):E[S(X\H)S(X\G)T] = —E[ H(X|6)] where

o o _
h, =3—@a—qflogf(.x‘€).

If W (X) is an unbiased estimator for 8. Then 1’(1‘:3')_l is taken as an
approximation to Cm'[W (X)J
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Let 7 =7(#) be univariate and let V7 (8)=

QT(E)
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Theorem. For an estimator W(X)withE [H(X)] = 7. we have under

similar regularity conditions as in the univariate case that

var[W(X)]=(Ve(8)) (1(6)) (V£(6)).

Sufficiency and Unbiasedness

W unbiased estimator of 7(6).

T] =7(6) and Var[W

T a sufficient statistic E[W T} <Var[W]. V6

T complete = E[W|TJ is the unique best unbiased estimator for 7(8)

Definition 6.2.21
Let f(r‘é’) be a family of pdfs/pmfs for a statistic 7(X'). The family is

complete if

E;[2(T)]=0 = B,(g(T)=0)=1,forall 6.



