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Introduction

of a binary response variable when sample

is i plete or i i poses i p to the applied statistician.
Traditionally, the analyst simply deletes these values and treats the remaining data as a
representative sample from the population in question. Providing that stable covariate fields
exist and between-variable correlation is zero, then multivariate ANOVA and Chi-square

techniques will yield u quick check of this stratcgy. However, if sumpling irregularities plague

PR bl

covariate fields or g P ap then the analyst inust scek other meuns of
ificati One possi lution, given the nvmluhnlny of population information, is to
construct a test statistic using a populution projecti hnique known as B Logistic
Regression.
Bayesian Logistic Regression
Bayesian Logistic Regs is an procedure that aims to climinate within

Yional h

covariate group variance by utilizing the i the sample response

vector with el di

variable and known population covariates. A new

to the expected value of the underlying covariate panerns form the basis of Bayesian Logistic
Regression. The expecied values result from a bayesian expunsion of the outcome variable
Jjointly conditional on the set of mode! covariates.

g begins by rundomly selecting variables from a populution data base. Aiming

for a computationally ideal model havind three , the next step invol ducing data
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set via p Reg i g in I terms, let

Ta = (v, v, x, y, z} represent a n-observation sample, where u denotes a binary outcome variable
field

On the other hand, the situation assumes

with three model covariates v, x and y. The i f a model-free pop
having & relutively stable multilevel element space.
instabilities exist among one or more of the mode) covariates v, x and y. Indexing as follows,
i=0,1
hkhm=1,23,. (v X Yoo 20)
2, - fixed papulation field
s -» stuble vector field
¢ -+ fuzzy-sei/chaolic vector field
the expected response for a covariate pattern missing two ¢lements (e.g. only the value for v is

present) may be written as:
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Analogously,
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where §; is given by
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Replacing {xc=k, yc=h] with {vc=j, x;=k] or {vc=j, yc=h} gives the equivalent forms Ay g and
Ay g while Aj is similarly expressed as Ay and Ay, upon substitating (x=k) or {yc=h) for
tve=i).

ANl ity Test for Missing Resy E

The statistical validity of discarding observations having missing or inconsistent response
outcomes holds only if the true distribution of these items is indistinguishable from the set on
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ing , routine testing of this ussumption is often impossible due

fonnd:

10 i [ and

An al i h invol the new
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vector into two sets,

depending upon whether or not the original response is missing. A test of homogencity of the
two groups, focusing on extresne deviation rather than on central tendency as a test criteria, is
made possible by colfapsing distinct covariate responses into single value blocks and subjecting

these points to analysis using the parameter-free discrete range test. Designating non-missing

“clement blocks as type-A and missing element blocks as type-B, combine values and rank

accordingly, noting the relative position of each element block. Assuming element blocks to be

numbered from 1 1o N, define the range as the number on the highest type-I element block



minus the lowest type-B element. An unusually high or low range value raises suspicion that the
two groups differ with respect to their tail regions. For illustrative purposes, consider the simple
case where the number of type-A blocks (ns) equals type-B blocks (np), .. N=np+ng=2n.
Leuing { designate the range of type-B blocks among type-A blocks and defining
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it follows that
Nli*m“l’{c <N} = NITLP{Q <N/ Jim 0;.

Solving for i gives the probabilites and rejection regions listed in Tables 1 and 2. Proceeding in
an analogous fashion will yield west values in the unequal group case. In Table 2, if § exceed o
for the indicated sumple size then reject Hy with Type- | emor < alpha (.05, .01).

Simulation

Preliminary simulation suggests that the above procedure performs well when both the
number of elements within cach distinct block and the overall number of blocks in each group
remains high. This situation generally holds in targe-scale sampling situation where the base

population is greater than 100,000 with an initial sample greater than 10%.

Table 1: Exact Asu;pcotic Probabilities for the Range
Distribution

lim P{g<N~4} 1lim P{g=N-i}
Now New

i

1 1.00000000 0.25000000
2 0.75000000 0.25000000
3 0.50000000 0.18750000
4 0.31250000 0.12500000
5 0.18750000 0.07812500
€ 0.10937500 0.04687500
7 0.06250000 0.02734380
] 0.03515630 0.01562500
9 0.01953130 0.00878906
10 0.01074220 0.00488281
11 0.00585938 stattsats
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Table 2: Rejection Regions for the Two-Sample (ny=n,)
Range Test

Sup g 3+ P(:;co) < .05 Sup td: P{r gy} < .01
ns4, g,={p ngs, g =10
5<ng6, [ ,=N-6 ne=6, [, oN-7
7<ng 26, :O-N-7 7<nc<1l0, :D-N-B
n>27, ,=N-8 1L<ng20, g =N~9

21 <n <204, ¢, =N-10

n>205, [ =N-~-211
- o
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