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_ / I ntroduction N
Improving Power of the
GOOdneSS O.I: Flt teStS Thebasicset-upof Goodnes®f Fit testsareasfollows

For asequencef n obserationson a multinomial
distribution with k cells

e Denotethe probabilityvectorby T,
= (T, Tk), SR =1

The Pennsylvania Sate University
Department of Statistics e Denotetheobseredfrequenciedy X,
X = (X1 .eey X)-
SURAJIT RAY ¢ Denotetheobseredproportionsd = (dg, ..., dk).

Constructanappropriatelivegencebetweerntandd

/ Common Di ver gence \ f \

Cressie Read Family [* A

e Pearsong? ( Pearson1900)

e Log-likelihoodratio StatisticG? \
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The Statistics are 2nI?

e HellingerDistanceT?

k 2
2 ok (X—nm)? (di — )
X"= 2i=1 nrg - ni;l TS

2 _ A
G*= 23K Xlog(3 ) = ZnZdIog Specialcases

A | Statistic= 2nI?

k K eal . 5
T2=4Z(¢Z—¢n_ﬁ)2=4nzl(\/ai—ﬁ)2 0 Log-likelihoodratio StatisticG
i= =

1 | Pearsong?

-1/2 | HellingerDistanceT 2

CressieandRead(1984,JRSSB)
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Modi fied forns of I
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M This form makeseachof thetermsin the summand

strictly non-neative
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H This form shawvs the effect of theemptycells.

BasuandBasu(1998)
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|As function of G

A generalisparitymeasureanbe definedas
pa(d, M) = : G i—1 T (Lindsay1994)
G\Y, i; Th ’

Takingd; = % —1 wecanseethefollowing specialcases

G(9) Statistic

&/2 Pearsong?

(6 1)log(d 1)-9d G2
G311 5

)\ .
AR D) yx-1 | 1" ingeneral

Propertieof G
e Gis strictly corvex
o Gisthricedifferentiableon —1, o)
e G(0)=0

¢ G¥(0) is finite andG® is continuousat 0
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Graph showing the G(delta) function for different lambda
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|Exact Power Cal cul ations

To evaluatethe performancesf differentmeasuresf
disparitywe definethe Null andthe alternative
Hypothesidgn thefollowing way

Ho: m=1/k, (EquiprobableNull)
S R
Hyt o1 ;
Lo i=k

K
where—1 & k-—1.

Whend 0 Hj correspond$o abumpalternatve and
ford 0H; correspondso adip alternatve.
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Table 1: Pawer for n = 20, k = 4 case,obtained
throughexactprocedure

1.5

A 0=1.5 | 8=0.5 | 8=-0.9
-5.0 | 0.6316| 0.1228| 0.7434
-2.0 | 0.6500( 0.1231| 0.7434
-1.0 | 0.7960| 0.1384| 0.7342
-0.5| 0.8009| 0.1412| 0.7263
-0.3 | 0.8525| 0.1538| 0.7108
0.0 | 0.8640| 0.1567 | 0.7045
0.3 | 0.8640| 0.1567 | 0.7045
0.5 | 0.8640| 0.1567 | 0.7045
2/3 | 0.8640| 0.1567| 0.7045
0.7 | 0.8647| 0.1577| 0.6363
1.0 | 0.8745| 0.1629| 0.5150
1.5 | 0.8855| 0.1682| 0.3844 . " " - o -
2.0 | 0.8962| 0.1725| 0.3290 somod
2.5 0.8982| 0.1733| 0.2780
5.0 | 0.9025| 0.1743| 0.2422
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Graph showing the power functions for different lambda
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| ntroduction of Penalty

Possi bl e Modifications to

| NCr€ase power Controlling the effect of cellsfor which dj=0 (empty cells)
and thusincrease the power by making it more sensitive
M Introductionof Penalty to extremeinliers (empty-cells).

l Combinationof Disparities

M New Disparities 2\
1 di 1

P TEE T R S

penaltydzom

Herewe arereplacingthe naturalweight s+ by some
penaltyweight.

Note: Proceedindn the sameway we canmalke a disparity
moreor lesssensitve to intliers by increasingor decreasing
the penaltyresepectiely.

B Improvespower aguinstdip alternatvesfor disparities
with positive valuesof A
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Graphs showing the change of power as delta changes
for lambda:
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I ntroduction of Penalty(2)

Controlling the effect of cellsfor which di=0 (empty cells)
by a scale factor of the natural penalty and thus
increasing the power by making it more sensitive (bigger
penalty) toinliers

A 1 d )\
! _dizo A 1)d' T

1
penally 5= 5 ™
i=0

Herewe arereplacingthe naturalweight <2+ by ascale
factorof it.

Graphdescribingthe effect on the power functionfor the
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New Di ver gence neasure( MPH)

Thesemeasuresreconstructedvith the help of
mixture of sometwo divergencemeasures.

The G(d) functionfor this new disparityis definedby
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o
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e)
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5
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G 0=0a— (1-a - e
wer (8) =05 )20(\/67H (1—a)?2 2 i
s g4 8
Thismeasures amixture of PearsorandBlended g § 5
Weight Hellinger distance BWHDy, o 25’ 5
0 o 1, Lindsay(1994), g &3
definedby 2 ‘
2 g
k . s ,g
BWHDa(d,T[)_}Zl o™ g
24 o/ld) (1-a)(Vm) g
©
correspondso o
l 6 8"0 9"0 V"O Z"O
G(d) ==
O=2a/F 1 (1-a:
|Concl usi on |Ref erences |

What isthe cost of this power gain ?

B For smallsampleghe approximatiorto the
Chi-squardistribution will becruderandthus
p-valuesof Chi-squarewill be moreapproximate.

M Remedial Measures;

m Betterapproximatiorof the null distribution.

m Findinggoodempiricalestimate®f thecritical
valuesfor thedivergenceproposed.
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