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structure were studied by Monte Carlo methods. Estimators
of Bl were ordinary least squares {0LS}, generalized
least sgquares (GLS) with the among- and within-primary-—

unit variance components (Gi and Og, respectively)

estimated by the "fitting-of-constants" method, the

iterated least squares (ITLS) method equivalent to

Estimation of parameters for the Logistic Regression Model

With Partially Inccmplete Observations maximum likelihood, and a "covariance" method which uses

& = only within-primary-unit information. Variance component
. g
Milton Chung~lien Fan Sp o) i i
N 'EJ?rqil estimates for GLS and ITLS methods were required to be
Directed by John Marion Lachin I1i, Sc.D |
L nonnegative. Test criteria for testing Hy: B,=0 included
ABSTRACT : pseudo F-tests of statistical significance of the

estimate of Bl obtained by each of the four estimation
The logistic regreéssion model, which is widely used in econometrics,

. 2
: i . . . ; hods. I .
biostatistics, engineering, and social sciences, is a distribution model that methods n the OLS case, provided i 7 0, the

expresses the log odds of an event with qualitative characteristics as a F-statistic used a linear combination of mean squares as
linear function of covariate values, xl, x2. “ewy XP {(i.e.; 1n (p/{l - pi} = , the denominator with degrees of freedom {(d.f.) determined
P

El xj Bj with parameters Bj). In this paper, Walker and Duncan®s meéthod of by Satterthwaite's approximation. In the GLS and ITLS

J=

estimating the paraméters of the logistic regression model for thé dichoto- R cases the F—-statistic was the F-statistic cbtained if one
Mmous casé is exténded to the polychotomous case. It is shown that Walkér and fits the model by the method of Fuller and Batiese (1973).

Duncan's method is équivalent to the maximum likelihood method for the logis- ’ .
. . . . ) Two different allocations of the denominator degrees of
tic regression model in both the dichotomous and polychotomous cases.

freedom were used to determine statistical significance

Frequently, one or mo:e/{;dependent varzables (coﬁ;;i;tes) for same ob-

servations;are missing. = Various methods of accounting for missing data in ) of the GLS F-statistic, namely, GLS1 method using total

the dxchotomous logistic regression model are explored. In this paper,

error d.f. and the GLS2 method using subsampling error

several metliods of estimating multiple regression parametérs are adapted to a.f In the case of COV, the test was the same as the
- . . - * * !
the problem of estimdting parametars Eor the logistic régréssion modél in the

présence of missing values. Additionally, the iterative mean substitution F-test cobtained for slope of regression in a one-way
method and a guasi-EM algorithm are also developed for the problem of wmissing . analysis of covariance. In the ITLS case an approximate

values in continucus independent variables. To obtain the quisi~EM algorithm chi-square test was also considered.
for the logistic regression model, the EM algorithm for the logistic form of ;
3 Gt i ins i ) Relationship of performance of estimators and tests
Fisheér's discriminant function is developed under thé multivariate normal

) 2,2 2 _ ) P
theory. This algorithm is then adapted to the logistic regression model. : of hypothesis to y=0}/0,, r" = proportion of variation in

These methods are illustrated by example and are compared empirically to the regression variable associated with primary sampling

other missing-valué methods: complete case, mean substitution, and regres- i
; i . ' 3 units, number (a) of primary units sampled, number (n} of
sion. In géneral, the iterative mean substitution meljiod and the quasi-EM

algorithm perform well. subsampling. units per—primary unit, intended significance
; level {u) of tests, and the true value of B, were
studied. ‘
ABSTRACT OF DISSERTATION ‘;%b é% » The OLS estimator performs well when y < 1/4, but
413 is very poor if y is large. GLS and ITLS estimators be-

h Lo . N
INFERENCE IN THE STMPLE LINEAR REGRESSION MODEL ave very similarly with GLS usually better when v > 1

and ITLS better when ¥y < 1/4. Both were better than OLS

2

WITH ONE-FOLD NESTED-ERROR STRUCTJRE 5
whien 1) v > 4 with any r° and ii) y=1 with r < .50 and

also with r2=.75 except when {a,n} = (3,2). Tho COV
Properties of four estimation and six hypothesis 2
. estimator performs well when r° is small or vy is large
testing procedures for the slope parameter, Bl‘ in the 2
and différed little from GLS and ITLS when r =.10. (ﬂ%%?ﬁ)
simple linear regression model with one-fold nested-error -~

&
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L. BIHOMIAL GROUP TESTING : n ftems each independently has proba-
bility p of belog defective. Let E{p,n} denote the expected
number of tests under an optimal group testing algoritha.
CONJECTURE : E(p,n) is nondecreasing in p for Ogp<l.  (S100.00)
REMARK : The difficulty lies in the fact that ve don't know

E{p,n) 1n general.

2. KNOCKOUT TOURMAMENTS : A knockout tournament on n players can
be rtepresented by a binary tree T with n terminal nodes and a
prefer scheme P=[pﬁ ] vhere p(i is the probability player i beats
player 1. T is called Almost Balanced {f the levels of any iwo
terminal nodes can differ by at most 1. P is said to be Strong
Stochastie Transitive tf the players cnn be ordered such that P
(gjk for all k if 1<jJ. Let p (T,P) denole the probability that
player i wins the tournament given T and P-ﬁnd a random assign-

wment of players to terminal nodes.

= 5(,@:] 3 ( Venn Dl‘o\ﬁram) z Z| Ei?

CONJECTURE : P (T,P) Pj(T.P) for 1<}, T is A.B. and P is

5.8.T.. ($30.00)

REMARK : Chen (Hx}?i’@;) and Hvang proved the conjecture when T
1s balanced and Israel shoved that the conjecture does net hold

for acrbitrary T.

3. RELYABILITY IN CONSECUTIVE-K CYCLE : A cycle with a com-

ponents falls 1ff any k consecutive components all fajl, Let a,

denote the probability that component i fatls.

CONJECTURE : For k and n relatlve prime, the cholce of 4 ro max-
y

fmize the cycle reliabllity 1s q. =0A'. {510.00)

KEHARK ¢ Chang (\;E '}'){i %) and Hvang solved the case that k  and

n are nét telatively prime.
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Hypothesis test procedures GLS1 and the ITLS F-test
were usually liberal and behaved very similarly. GLS2
was less liberal than GLS1 or ITLS. It appeared to be
the best choice in many situations, but in others it also
was liberal, The ITLS chi~sguare test was quite liberal
in all cases. The OLS test was frequently conservative,

éarticularly with large vy.
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61 CHAN, LAI K. (?% » . ) has been appointed Chairman of the Statistical
Sciences Grant Selection Committee, Natural Sciences
and Enginering Research Council of Canada for 86-87.
He has also been elected Council Member of the ISI
for 85-87.

CHEN, T. TIMOTHY ( Pé ii ) has been selected for Personalities of the south,
: 13th Edition(86) and Who’s who in the south and
southwest, 20th Edition(86).

CHIN, M. DELIA ( £} 4 ) 480335 30% - BB K AR, waad
5% 14%D), B> Koy, 50 d) 5 %oy,

FAN, C.L. MILTON (37, % sfk ) B 1986 5% 48 George Washington Univ. 8518 +8 4%,
HO, CHIH-BSIANG ( 4%) 3% 3¥ ) ¥ 1986 3% 43 Univ. of Minnesota &9 19 + /542 IR ARABE

Univ. of Nevada, Las Vegas.

HSU, DERANN (%—’F 43% & ) has been included in Whe's who in Technology Today
(87), Personalities of America(86-87), International
Book of Honor(86) and Who’s who in the World(87).

LEE, T. ELISA (%g "E% 4v ) has received NIH Research Grant Award for over half
miliion dollars for 4 years and is now a NCI
Clinical Trials Committee Member.

LU, RUEY-PYNG (jj,‘ f%’mi} ) ¥t 1986 aﬁé '1% Virginia Poly. Inst. bgf@i}‘ﬁ&.iﬁ,&hi‘s

Univ. of Minnesota, Morris.

i
e

B Ak

¢

CHAN, Lal K. ( Pﬁ 3 h. ) has been spending a subbatical year at Stanford Univ.

CHEN, C.H. { F? _*;_ @I% ) has developed an user-oriented software package which
inc¢ludes the Burg’s Maximum Entropy Spectral Amalysis,
Nonlinear Method and it’s improved version. The
reference is "Nonlinear Maximum Entropy Spectral
Analysis Methods for Signal Recognition" written by
Professor Chen,

HSU, JIANN-PING (43 3£ 3% ) %5 198 6 H- 4+ BFR14F¥ Suith Kline & French
Lab 48X Preclinical AFev &3t T 1E.

LAI, TZE-LEUNG ( %73 3 a )~ Was Appointed Higgins Professor of Mathematical
Statistics of Columbia Univ.

LAN, GORDAN { _&_ f lrf) ) visited Columbia Univ. as Adjunct Professor of Stat.,
Jan - May, 1986.

LEE, CHENG-FEW (Z{: iE ?‘Ea ) has a textbook contract lately, the book’s title
is "Introductory Statistical Analysis for Business
and Economics".

10, c.H. wancy ( R B B ) 3= 19907 2 BB 5 AB g B R D U xR
12358 24MR, 298 E IS w&amﬁé’?ﬁ*
TR AR WD PEFMRALET TR R AR5

TONG, LEE-ING (% % :% } is now teaching Statistics and Mathematics at S.E.
- Massachusetts Univ. and would like to exchange her
teaching and research experiences with other
Statisticians. :

WEI, CHING-ZONG (&ﬁg % ) visited Dept. of Stat., Univ. of Chicago from
Sep. to Dec., 1986.

YEH, CHIAOQ ( % %ﬂ ) was appointed Adjunct Professor of Pharmaceutics at
Temple Univ. Jan. 1, 1986.
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AR T AR $eT - . :

MA— 1E1%3]~31 K- B dX, 5B 8B .
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