Power via Non-centrality
Parameters



Wald Tests
e Test Statistic(s)

Wi = (C6 —h) (CH(A)~*C’)~1(CH — h)
Wy =n(CO —h)'(CI(H)~*C’)~(CO — h)

— W, uses the Hessian — the observed Fisher
information at theta-hat

— W, uses the original Fisher information in a single

observation. Need to take the expected value by
hand.

* Non-centrality parameter
¢ =n(CO —h)(CIH)'C')"1(CH —h)



Special formulas for multinomial

models

Pearson Chisquare test

Likelihood ratio test

et i, denote t
et f_ denote t

letf, =N 70, C

ne cell probabilities.
ne observed frequencies.

enote the estimated expected

frequencies under H,

Let (M) denote the value to which pi-hat
converges under the null hypothesis model.



Pearson Chisquare test
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Likelihood Ratio Tests

GzQnglog (%)

b = zn;m log (W?M)>



General Likelihood Ratio Tests

6=(6,..6,6.,, ..., 0.
Hy: 6, =hy, ..., 0, =h_orwrite it
H,: 0.=h

f H, is not of this form, re-parameterize

— First r new parameters are functions set to
hy, ..., h, by H,

— Remaining s new parameters make the re-
parameterization one-to-one.



Likelihood Ratio Tests
X.,.... X, """ Fy peo
602{966291 :hl,...,Hr:hr}
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G — —210g (Sup9€@0 L(0)>

SUPgpce L(0)

¢ =n(0, — h)/Ir(e)(er — h)

1.(6) is the upper left rxr part of the Fisher information matrix for a
single observation. See ATS p. 869.



Compare

b = znz;m log (W?M))

¢ =n (6, —h)1,.(0)(6, —h)



