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9ks gssmrlised Markov-Polya damage model. A character-

4t8tioa of the geseralised Polya-lgenbergor distribution

16 tiven i the contest of the to-Rubte Condition. Sev-

eOil other choractorisatioo theorems are also proved con-

cermiss thee probability distributions.

i a wky*. T. (1980). Robustness of multivariate tests.
4aft-blo o 'bistIltice.

ThI6 piper gives necessary and sufficient condition

tog lb. bull dietribution of a test statistic to remain

thw bae it the class of left 0(n)-invatiant distributions.

6vcubdl . it i shove that to certain special cases, the

We"Ok VANOVA tests are still uniformly most powerful in-

ve..s ift 4 clase of left 0(s)-invariant distributions.

f L i4t 61. 1. *lV1I). A sew concept of second order effici-
Ie.i *s it-* 4pplijctiom to a mistine date problem. Tech-
S5W.6 Sep.'15 no. 1l-l. Institute for statistics and Ap-
,'n*. u .. tPwpartmeog of atbematics and Statistics.
va-ttotottv of Pittsburgh.

to the. paper. following the framework of Karlya.

RfB4b..Skb *ad Rao (1961). a finite sample concept of

0P6d ordef efficieocy io defleod and it i applied to

lie oe.lwS. of the problem of estimating bivariate normal

4f.me04fe eith *s*ra data on the first variate. Only the

%P41f1ud "*Imm likelihood estimator is shown to be sec-

e4 ofder efficlest.

I.,J Rtifles I.. Rrilebaloh. P. A. sad a*, C. I. (1981). In-

Vetente eo the paemeters of Oultivarate normeal population
Whie Sose date i eiesies. to Developeots tn Statistics,
el. 4 Its press). aademic Press, New York.

Ie obe paper, the authors coesidered t e problems of

linoieolee sad toots of hypotheses on the parameters of the

Owltloerial* eorel poplatlet Whe the data to incomplete.

Special emphasis to made for the case of the blvariate nor-

eel wen~ the wearloeos of the variables are equal. The

ethelse else obtolned cettain empressloos for the asymptotic

dlettibetlens of a wide class of test statistics useful in

tentiog rlious hypoth oses e the parameters of the multi-

*&fiate ormal *ho some of the date to iesls&.
10
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*L | IKenya, T., Sinha, B. K. and Subramanyam, K. (1981).
Nearly efficient estimators based on order statistics.
Tecbnical Report No. 81-05. Institute for Statistics
*ad Applications, Department of Mathematics and Statis-
lice, University of Pittsburgh.

In this paper, based on 3 or 5 order statistics out

of a order statistics, nearly asymptotically efficient

ostimators are obtained for Cauchy, logistic and normal

diaeributions.

1 I Kenrya, T., Sinha, B. K. and Subramanyam, K. (1981).
Pivots second and third order efficiencies of the estim-
*#or* for a common mean. To be given for typing.

based on Kariya, Krishnaiah and Rao (1981) and

%&viya (1981), this paper considers efficiencies of sev-

efel estimators proposed in the problem of estimating a

seseon mean of K univariate normal populations. Only the

Gfalbll-Deal (1959) es.timator is shown to be third order

elf Sc ent.

| P | v*riya, T., Sinha, B. K. and Krishnaiah, P. R. (1981).
see properties of left orthogonally invariant distribu-

elone. Technical Report No. 81-28. Institute for Sta-
tistics and Applications, Department of Mathematics and
Stelistics, University of Pittsburgh.

In this note, we have considered generalizations of

seme of the results on spherical distributions to the

g@00 of left spherical matrix variate distributions. First.

It is shown that the independence of n rows of an nxp left

spherical random matrix implies multivariate normality.

SeCoodly, most results in Eaton (1981) are extended to

te siatfli varlate case.

g s.tlyap, 1., Slnha, S. K. and Subramanyam, K. (1981).

sethee's bloassay problem - revisited. Technical Report
So. 41-24. Institute for Statistics and Applications,

gepase t of Mathematics and Statistics, University of

Pittebugth.

Consider Sorkson s problem of estimating e on the

basis of Independent random variables X% having the binomial

distribution (i(8)) (i - l,...,k), where

11



-1
w(8) - (1 + exp(-6-0dl , and B and d s are known.

Extensive asymptotic and nonasymptotic comparisons of

two particular estimates of 8, the MLE ; and the Rao-
H

Blackwellized version eB of Berkson's estimator .have

been made in the literature. Our subject in this paper

is three fold: (a) to derive a simple necessary condition

for §B to dominate BM uniformly in the MSE criterion;

(b) to propose three new estimators and compare them

with 8B and 0N; (c) to show that 6B and 6M are the first

order efficient no matter what wr (6) - F(e+6d±) may be

so long as F is strictly increasing.

1291 Khatri, C. G. and Rao, C. R. (1981). Some extensions
of the Kantorovich inequality and statistical applications.
J. Multivariate Analysis, 11.

Kantorovich gave an upper bound to (x'Vx)(x'V-Ix) where

x is an n-vecotr of unit length and V is. an nxn positive

definite matrix. Bloomfield, Watson'and Knott found the

bound to JX'V X X'V-1 X1, and Khatri and Rao to the trace

and determinant of X'V Y Y'V- X where X and Y are nxk

matrices such that X'X - Y'Y 1 1. In the present paper

we establish bounds for traces and determinants of

X'V Y Y'V 1 X and X'BYY'CX when X and Y are matrices of

different orders. A review of previous results on general-

izations of Kantorovich inequality and a number of new

results of independent interest are also given.

[30) Kimeldorf, C., May, J. and Sampson, A. R. (1980). Concordant
and discordant monotone correlations and their evaluation

by nonlinear optimization. TIMS Studies in the Management
Sciences: Optimization in Statistics Volume (to appear).

This paper presents four new statistical measures of

monotone relationship derived from the concept of monotone

correlation. A nonlinear optimization algorithm is em-

ployed to evaluate these new measures, as well as the mono-

tone correlation, for ordinal contingency tables. A com-

puter program to implement the algorithm is developed. and

is applied to several insightful, examples to provide further

understanding of the usefulness of these measureso

12
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(311 Kimeldorf, G-, May, J- and Sampson, A. (1981). MONCOR -A

program to compute concordant and other monotone correla-
tions. Computer Science and Statisticas Proceedings of
the 13th Symposium on Interface. Springer-Verlag, New York.

The new interactive FORTRAN program NONCOR is described.

MONCOR computes the concordant monotone correlation, dis-

cordant monotone correlation, isoconcordant monotone cor-

relation, isodiscordant monotone correlation and their

associated monotone variables. Data input can be finite

discrete bivariate probability mass functions or ordinal

contingency tables, both of which must be given in matrix

form. The well-known British Mobility data are used to

illustrate the input and output options available in MONCOR.

1321 Kimeldorf, G., Plachky, D. and Sampson, A. R. (1981). A

simultaneous characterization of the Poisson and Bernoulli
distributions. J. Appl. Probability 18, 316-320.

Let N, X1,X2 ,... be non-constant independent random

variables with X1 ,X2 ,... being identically distributed and

tN being nonnegative a~d integer va ued. It is shown that

the independence of j X. and N -I Xi implies'that the

X i's have a Bernoulli Aistribution and N has a Poison
* i

distribution. Other related characterization results are

considered.

[33] Krishnaiah, P. R. (1981). Computations of some multivariate
distributions. Handbook of Statistics, Vol. I (P. R. Krishnaiad,
ed'itor), 745-971. North-Holland Publishing Company.

This paper reviews the present state-of-the-art on

computations of functions of the roots of several random

matrices which arise in multivariate statistical analysis.

Many of the available tables useful in statistical analysis

of multivariate data are given in the Appendix.

[341 Krishnaiah, P. R. and Lee, J. C. (1981). Likelihood ratio
tests for mean vectors and covariance matrices. Handbook
of Statistics, Vol. 1. (P. R. Krishnalah, editor). North-
Holland Publishing Company.

This paper discusses computational aspects of the dis-

tributions'of various likelihood ratio test statistics for

mean vectors and covariance matrices.

13j __l___I _I ___I ___II ____t ______ __ _ _ _ _ _ _ __ _ _ _ _ _ _



[35) Krishnaiah, P. R. and Yochmovitz, T. G. (1981). Infer-
ence on the structure of interaction in two-way classifi-
cation modal. Handbook of Statistics (P. I. Krishnsiah,
editor), 973-994. North-Holland Publishing Company.

In this paper, the authors dlscqased various tests

for studying the structure of interactions In two-way

classification model with one observation per cell.

These test basically involve various functions of the

elgenvalues of the Wishart matrix.

(361 Lau, K. and Rao, C. R. (1981). Integrated Cauchy func-
tional equation and characterizations of the exponential
law. Sankhya, 44.

A general solution of the functional equation

f(x+y)du(y) - f(x)

where f in a nonnegative function and V is a positive

Borel measure on [0,- ts shown to be f(x) - p(x) exp(Ax)

where p Is a periodic function with every ycp, the sup-

port of V, as a period. The solution is applied in char-

acterizing Pareto, exponential and geometric distributions

by properties of integrated lack of memory, record values,

order statistics and conditional expectation.

[371 Lau, K. and Rao. C. R. (1981). Solution to the integrated
Cauchy functional equation on the whole line. Sankhya, 44.

A general solution of the integrated Cauchy functional

equation

I f(x+y)dj(y) - f(x) a.e. for x

where f is a locally integrable positive function and p

is a positive Borel measure on R is shown to be

A 1x A 2x
f(x) - pl(x)e + P2 x)e a.e.

.where p1 and P2 are positive periodic functions with every

u outhe support of n, as a period. A variant of the

Chequte-Deny theorem on p-harsonp functions Is given.

15:
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138) ao, 5. 1. and Jenard&*, K. G. (1981). Cbaractertse-
tion theorems &evolving the gemoralised Morkov-Polye
dame* model. Tecbaical Report No. 41-04. Institute
for Statistics and Application$* Department of Mathe-
atics and Statistics, University of Pittsburgh.

In the present paper. certei Teandem damage models

are examined, such as the Goeralised MarkovaPoly amd

the Quasi-Binomiel, In which an Integer-valued random

variable N I reduced of NA. if V t .th missies part.

where N - N A N+o the covartane between A aed Us is

obtained for some general classes of distributions, such

as the G.P.S.D. and N.P.S.D. for the random variable U.

A cbaracterfiation theorem Is proved that under the Sem-

eralised arkov-Polya damage model, the random variables

A and Na are independent if, and only Ift 8 has the

Geaeralised Polya-gSenberger distribution. This gen-

eralizes the corresponding result fo r the Quasi-Dimosial

damage model and the generalised Poisson distribution.

Finally, some Interesting identities are obtained using

athe independence property and the coveriance formulas

between the numbers NA and N.

1391 Rao. C. R. (1979). Fisher efficiency and estimation of
several parameters (Fisher memorial lecture given at the
joint INS-ASA-8 meeting in Vashington. DC August 1979).

In this paper, the role of Minimum Moan Squar*

Error as a general criterion for estimation of. parameters

is critically examined. It to shown that smaller mean

square error does not necessarily Imply greater concen-

tration of the estimator around the true value. The

empirical Day*# motbod for simultaneous estj matio of

parameters intwoduced by Fisher is shown to provide a

Sgood ranking of populations for individual populations.

(401 Rao, C. a. and Kleffe. J. (1979). letimation of variance

components. Raudbook of Statistics. Vol. 1 1-40.
North-Rolland Publishing Company.
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This paper provides a comproeossive review of tub

methods of estimation of varasce composents. Coeadiliob

for idoaif lability sod setimebility Of varleace copo -

onts have boon gives. Methods of stsoum variance en-

biased estimation i the sorstl case, U1Q9 tos ho 444r4

case and IT estimatton I the sorst so" have bees dio-

Cussed.

(AI| Se0 C. a. (198l). Diversity *ad diosomilerity coefft 1,cia;
aunified approach. J. Theoretical PosogoLio Sioioaw.

Three senural methods for obtoisim8 meosures of

diversity vithin a population aed dissimilarity between

population* are discussed. 08o Ia based on a" Istrinsic

notion of dissimilarity betwe s Individuals &ad others

make wae of the concepts of entropy &ad discrimination.

The use of a diversity measure to apportionnmet of

diversity betweens nd vitbis populations is discussed.

423 too, C. 8. (1981). Some coment* on the misimum meas
square error as a criterion of estimation. to Statistics
ad Related Topics, 123-144. Vorth-olled Publishing
Company.

It is shown that estimators obtaised by MS!

(minaimiasi the saen square error) may mot have optimum

properties with respect to other criteria such as PI

(probability of nearness ot the true value to the sense

of Pitman) or PC (probability of concentration aroud

the true value). Is particular, a detailed study is

made of estimators obtained by sbrinking the sttnum

b variance unbiased estimators to reduce the SS. It

Is suggested that because of mathematical comvenience

and sone intuitive considerations, Nist could be used

as a primitive postulate to derive estimators, but their

acceptability should be Judged on more Intrinsic criteria

such as PU and PC.
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