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theetens ottt 0100 Proved codeetaing (heose Probsd il ity S
(¢ itet lowe. i
tanetden, & €. sod Rew, B. Ba)e (1981). Chatsctieotive-
tiene of gevetelliced Notbhov:Polye ond gevetatived Polys:-
taseabetget Jisttibwiivns. Techhicol Gopott So. $1:43.
testitete fot Stotistics oid Applicotions, Depsttment of
e theant its o0d Statistice, Dnlvetesity of Pittsbutgh.

A Jisetete audel 1o consideted vhete the otiginel obh-
setvation Is sebjected to pattinl desttreoction settoding to

9
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the generalized Markov-Polya damage model. A character-
$aation uf the gensralized Polya-Eggenbargur distribution
}s glven In the context of the Rao-Rubin condition. Sev-
e¥sl othey charactevrization theorems are also proved con-
cetning thess probabllity distributions.

Kavive, T. (1980). Robustness of sultivariate tests.
iﬁ““" wl dtatiatics,

This paper glves necessary and sufficient condition
fus the null distridbution of & test statistic to remain
the name I the class of left O(n)-iavatiant distributions,
tocondly, 1t in showa that ia certain special cases, the
woewel MANOVA feats afe stil)] uniformly wost powerful in-
vaftant I1n 2 clave of left O(a)-lavartiant distributions.
Satise, 1. L)IWB])). A nev concept of second ovrder effici-
tewcy +nd ite epplication to a misslang data problem. Tech-
aica) Bepotft Bo. 81-10. lanstitute for Statistics and Ap-
plic vtiome, Dupatioeal of Nathematics and Statistics,
Umivetelts of Plittoburgh,

tw thie paper, folloving the framevork of Kariya,
Keiohnsloh and Rao (198)), & finite sample concept of
sccond otdet efliclency 18 defined and ft 1s applied to
the enalysis of the prodlea of estimating bivariate normal
prfanetlefe with entra data on the first varfate. Only the
medified nevsious likellhood estimator is shown to be scc-
end otdet efficlent.

Kative. V., Kriohnailah, P. R. and Rao, C. R. (1981). IiIn-
fetence on the patimeters of sultivariate normal population

when sone date lo oiseing. 1a Developments ia Statistics,
vel. & (in ptess). Acadesic Press, Newvw York.

in this papet, the avthors comsidered the problems of

estivetlion snd tests of hypotheses on the parsmsters of the
awltivatiote snorsel population whes the data is fncomplete.
Special eaphasis Is sade for the case of the bivartiate nor-
oel when the vetionces of the variables are equal. The
ewthote also obtained cettain expressions for the asyaptotic
disttibetions of & wide class of test statistics useful fin
testing vatiows hypothesas on the parasaters of the aulti-

vetlate notoe] vhen sone of the data ie afesing.
10
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tartys, T., Sinha, B. K. and Subramanyam, K. (1981).
Bearly efficient estimators based on order statistics.
Yechnical Report No. 81-05. 1Institute for Statistics
end Applications, Department of Mathematics and Statis-
tics, University of Pittsburgh.

In this paper, based on 3 or 5 order statistics out
of a order statistics, nearly asymptotically efficient
estimators are obtained for Cauchy, logistic and normal
distridutions.
favriya, T., Sinha, B. K. and Subramanyam, K. (1981).
Firet, second and third order efficiencies of the estim-
#tore for a common mean. To be given for typing.

Based on Kariya, Krishnaiah and Rao (1981) and
Kariyas (1981), thie paper considers efficiencies of sev-
etal estimators proposed in the problem of estimating a
conmon mean of K univariate normal populations. Only the
Graybill-Deal (1959) estimator is shown to be third order
efficient.

Ratiya, T., Sinha, B. K. and Krishnaiah, P. R. (1981).
Soae properticvs of left orthogonally invariant distribu-
tions. Technical Report No. 81-28. Institute for Sta-
tistice and Applications, Department of Mathematics and
Statiectices, University of Pittsburgh.

i1n this note, we have considered generalizations of
sone of the results on spherical distributions to the
eose of left spherical matrix variate distributions. First,
it is shovn that the independence of n rows of am nxp left
sphericel random matrix implies multivariate normality.
Secondly, most tesults in Eaton (1981) are extended to

the satrizx variate case.

Retiye, T., Sinha, B. K. and Subramanyam, K. (1981).
dethson’s bicassay problem - revisited. Technical Report
Be. 81-24. 1Institute for Statistics and Applications,
Pepartment of Mathematics and Statistics, University of

Pittedurgh,

Consider Berkson'’s problem of estimating 6 on the
basis of independent randoam variables x1 having the binomial

distridbution .‘"1"1(0)) (L = 1,...,k), where
11
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[30]

11(3) = {1 + exp(—B—Bdi)]-l, and B and di's are known.

Extensive asymptotic and nonasymptotic comparisons of

two particular estimacﬁs of 6, the MLE GH and thg Rao-
Blackwellized version 8g of Berkson's estimator g+ have
been made in the literature. Our subject in this paper

is three fold: (a) to derive a simple necessary condition
for 65 to dominate 5M uniformly in the MSE criterion;

{(b) to propose three new estimators and compare them

with 33 and BM; (c) to show that 63 and EH are the first
order efficient no matter what wi(e) - F(9+Bd1) may be

so long as F 18 strictly increasing.

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-lx) 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 X'V X X'V-lx], and Khatri and Rao to the trace

lx where X and Y are naxk

and determinant of X'V Y Y'V™
matrices such that X'X = Y'Y = 1, 1In the present paper

we establish bounds for traces and determinants of

X'V Y Y'V IX 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.

Kimeldorf, C., May, J. and Sampson, A. R. (1980). éoncordant
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 statisticq} measures of
monotone relationship derived from the concept of monotone
correlation. A nonlinear optimization algorithm is em-
ployed to evaluate these nevw 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 thes; measures.

12




{31] Kimeldorf, G., May, J. and Sampson, A. (1981), MONCOR ~ A
program to compute concordant and other monotone correla-
tions. Computer Science and Statisticst Proceedings of
the 13th Sywmposium on Interface. Springer-Verlag, New York.

The new interactive FORTRAN program MONCOR is described.
MONCOR computes the concordant monotone correlation, dis-

cordant monotone correlation, isoconcordant monotone cor-

relation, isodiscordant monotone correlation and their

agssociated monotone variables. Data input can be finite

discrete bivariate probability wass functiomns 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.

{32} 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, xl.xz,... be non-constant independent random
variables with xl.xz,... being identically distributed and
o» . N being nonnegative and integer vahued. It 18 shown that
the independence of z Xi and N -~ Z Xi implies ‘that the
X,'s have a Bernoulli-%istribution-and N has a Poisson

i
distribution. Other related characterization results are

considered.

. [33) Krishnaiah, P. R. (1981). Computations of some multivariate
. distributions. Handbook of Statistics, Vol. 1 (P. R. Krishnaiah,
! . T editor), 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.

A 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. Krishnaiah, editor). North-

Holland Publishing Company.

This paper discusses computational aspects of the dis-
tributions-0of various likelihood ratio test statistics for

P ‘f‘ihrﬁﬁi no

N e

mean vectors and covariance matrices.
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(37]

Krishnaiah, P. R. and Yochmowitz, T. G. (1981). Infer-
‘ance on the structure of interaction in two-way classifi-
cation model. Handbook of Statistice (P. R. Krishnaiah,
editor), 973-994. North~Holland Publishing Company.

In this paper, the authors discussed various tests
for studying the structure of interactions in tvo-vay
classification model with one observation per cell.

These test basically involve various functions of the
eigenvaluee of the Wishart matrix.

Lau, K. and Rao, C. R. (1981). 1Integrated Cauchy func-
tional equation and characterizations of the exponential

law. Sankhya, 44.
A general solution of the functional equation

[o E(x+y)duly) = £(x)

where f in a nonnegative function and u 1is a positive
Borel measure on {0,»]} is shown to be f(x) = p(x) exp(ix)
where p is a periodic function with every yeu, the sup-
port of u, 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.

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)du(y) = f(x) a.e. for x (~o,®)
. .
where f 18 a locally integrable positive funq}ion and u
is a positive Borel measure on R is shown to be

Xlx Azx
f(x) = pl(x)e + pz(x)n a.e.

.where 2 and p, are positive periodic functions with every

u ¥, the support of u, as a period. A variant of the
Choquet-Deny theorem on u-harmonig functions is givun;

15




(38)

5 139)

{401

Rao, 8. R. snd Janardan, K. G. (1981). Characteriza-
tion theorems involviag the generalised Markov-Polys
damage model. Teachaical Report lo. 81-04. Institute
for Statistice and Applications, Departameant of MNathe-
matice and Statistics, University of Pittaburgh.

Iin the present paper, certeian random damage models
are exasinud, such as the Generalised Markov-Polyas aand
the Quasi-Binomisl, in which an integer-valued randos
variable X is reduced of l‘. € I. ie ,the missing part,
wvhere N = l‘ + l.. the covarisnce between l‘ and I. ie
obtained for some genersl classes of distridutions, such
as the C.P.5.D. and N.P.8.D. for the randos varisble N.
A characterization theorem is proved that uader ths gen-
sralized Markov-Polys damage model, the randos variables
lA and l' ars independent 1if, and only 4f, N has the
Generalized Polya-Eggendberger distribution. This gen-
eralizes the corresponding result fo r the Qussi-Binomial
damage model and the generalised Poisson distribution.
Finally, some interesting identities are obtsined using
the independence property and the covariance formulas
betwveen the numbers l‘ sad l..

Rao, C. R. (1979). UFisher efficiency and estimation of
seversl paranmeters (Fisher semorial lecture given at the
joint IMNS-ASA-BS meeting in Washiagton, DC August 1979).

In this paper, the role of Minimum Mean Square
Error as s genaral criterion for estimation of paramaters
is critically examined. It is showvn that smaller .mean
square error does not necessarily iaply grester concean-
tration of the estimator sround the true value. The
empirical Bayes mesthod for simultaneous estimation of
parameters intvoduced by Fisher is shown to provide a

good ranking of populations for individual populations.
Rao, C. R. and Kleffe, J. (1979). Rstimation of variance
comsponents. Handbook of Statistics, Vol. 1 1-40.
Morth-Holland Publishing Company.

15
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This paper provides » comprehensive review of the
ssthods of vstination of variance comsponssts. Coaditions
for identifiability and estimabdility of varisace compos -
ents have been given. MNethods of sisimue varisace ua-
biased estimation in the sovmal case, MINQE ia the geners!
case and ML estimation in the sorasl case have been dis-

cuuned.

Rao, C. R. (1981). Diversity and dicsenilarity coefficient;
@ unifled approach. . o } Po o .

Three genural suthods for obtaining seasures of
diversity vithin a population aand dissimilaricy dbatveen
populations are discussed. Oune 10 dased on an fattimeic
notion of disvimilaricty betweea ladividuals and othets
mske use of the coancepts of eatropy aad discrimination.
The use of a diversity seasure ia apportiomment of
diversity betveen and withia populations is discussed.
Rso, C. R. (198]1). Some comments oa the sinisus msan
square error as s criterion of estisatfon. 1la Statistice
and Related Topics, 123-144. North-Nolland Publishiag
Company.

1t is shown that estimators obtaianed by MNSE
(eininizing the msean square error) say not have optimus
properties with respect to other criteria such as PN
(probability of nearness ot the true valae in the sense
of Pitman) or PC (probabilicy of eone;ntruttau arouand
the true value). 1n particular, a detailed study {s
made of estimators obtained by shrinking the miniaum
varisnce unbiased estimators to reduce the NSE. It
is suggested that because of mathematical co‘ionl.ncc
and some intuitive considerations, MNSE could be used
as & priamitive postulate to derive estimators, but their
acceptability should be judged on more finmtrinsic criteria
such as PR and PC.
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{143 Reao, C. 8. (J9B)). & leans o8 g-inverse of & satrdyn
snd conpuistion of currelstion covlfficivats o the »in-

#ulay cove. Lommusicsilonr o $tstistice & §0 i-i0,

"r®r

Tersulae for snltiple. partial aed canenicel cor-
telatlions arte genetally espressed 1o tetes of (he slenenis
of the tavevrse covariance watriz of the vavriadbles. These
ave wot valid vhen the covariance aatrin is slagelar.
Appropriete furaulae waing g-laverse ave develoeped.

Thw tusulle depond o8 sons disic leamas eau the
tdenpotent Batrin A A  whete A A"A © A (g-laverss o6 do-
fiaed by Rao, 1902) <ad oa the specival deconpesition ¢!

e bersitlan aatris wilth vrespect to & aoa-aegative dofilnite
' ) satris.

f44) Rhotri, C. G, wnd Reo, C. 8. (:981). Sone geseralizsticas
of the Kaatorovich fmequality. To sppear in Spabhyg, 44.
lnequalitios avte obtlelned F.r expteussioans of the

cype Jroavveetxl, [xtavevimawnaT i cstsistanal,

TR 1 I:'c’:lllx'lul’. eta , for raciations 18 eatrices

% end ¥ given satrices 3, 8, C  vhea £ snd ¥ are vectors

wve have the Rantorovich feeqwai.ly. 1hs ifnequailities

vwhen R end ¥ are satrices Nove 19plicotioes ia determia-

ing the efficliencies of ¢stima’ore of sevetsl patsmeters

fa linear scdels.

{4%) BRao, C. R. (1979). Perspectives iw fStatistice. Jonkhye

| ) 129-137. (Thie 1o Presidential Addrese at the seetiag

of the laternationsl Statistica?! (netitute held i(a Rasils.)
; The peper refers to ¢ exvarding trontiers of kanow-
(. ledge in statistics and '  ¢cw 7-=t controvetsies, aad
outlines the role thet the latern. tousl Statistical
lastitute con play in directing future resecerch to nake
statistics & socially meanir,ful sad vissle sclence. Sug-
aestions ate msde eboul the .ratnfsg of statisticisas with
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@ proper blond of theotetical bnouledne and s4ill In
spplicatlons, dovelopasnt of eiatictice) conrone for
specialints 18 0they Clsciplines. 1he vale of govers-
ment stalivtictans, and (he vse of conputers I sta-
et ica) Fosvalch. S00s eramples a0 4Iven (o Righ-
Yighe the SiEficolitios 1avelved In deliniag the of -
ficioncy of 20 oot iadior o406 (Do possidie dangets Ia
the encritical voe of satheds deoveloped by acadonis
stotinticlians 10 prastical work.
Ghash, ). &. ané Subrtamsayen, €. (1981). Gstlastion
s separated fonilites = Lwe pateneter case. Techaicel
Sepwet Bo. 81=)2. jastiteote for Statisticse 004 Mp-
plicottons, Deparvinesat of Nathenatics and Statistice,
 niveroity of Plitsburgh.

in on catller paper Chosh and Sebrtassayae (1979Y)
whieh wil) e refetvred as GS (1979) studiee some pro-
pefties of the ale (nosinwe Jikelilhood estinmateor) of
s discfeote povoneter. Ao expressiee fet the ssyaptetic
fioh of the sle vas odloingd 18 the case of & siegle
disctete patancter, But ia aest practiecal cases one
hes one dicevete dad ot oF Nefe Codtinvous patiawter.
Por aore esanples refer te C§ (197%) and Cox (1902).
In se¢h o case o0 enptession for Lhe csyapltotie risk
of the ole of the dlocrete parsnster is gives I sec-
tion 1. Twe enasples ave discussed. The fitst enample
s thatl considered by Cox (1961), deciding between twe
distributions, Polosen of geotettic. Out asyaptoetic
theory 1o difforent free that of Cox. The secotd aen-
suple 1s B(B,p), both B and p cahsowa.
Ree, €. R., Sinda, 5. K. sad Sebramsayan, K. (1961).
Thicd ordet efficicncy of the aaximn iihelibheed ey~
tisater ia the sultisenial distridetion. Teehaical
Repert Ro. 81-21. 1imstitute for Statietice and Ap-
plicoations, Depattosat of Nathematics osndéd Statisties,
Waivereity eof Pittabutgh.

Coensider s suitisenial pepsiation with &k celle.
Let I‘(.).....I‘QO) be the populiation prepettions
and Pyecccely be the sample propertions out of o

10




11

canple of siae 0. Ve F00iF ISt aul 41LeBiion 6 the
s1ose of setimators l o0tatned a6 (he oslution of

the oqeation:
o-" q—ht LR P

Vo 2000 (Rl ¢ 8.6 cuﬂllu Cor t. o b0 second
otdes officient (S08) Yo hat (1) ¢ 0, L*“()) ¢ 0.
is the sobclace of $08 ootimators et t. oy sy ostie-
stof oueh (hal the cortospoading L (1) ¢ 0. ¢ ‘e
proved (het (Mete «nl blocud)uu‘ molou of c
inuo.out.uvo u‘t.ulchl uoo
mnov oean nutu cnﬂ u to ole ’) (hu t .

fevte 0 a0 e 1 hove (b sene bias W e O8lo '), T™ie
mnlnu uo 508 ptepetty of the ale proved eetliter
oy fRae (298)),

Geo. €. B. (198)). GCini-Siapese inden bt divereiey:

* chafocterization, gonetelization 204 opplications.

o M.
a4 x

The Cinl=Siapsen ladex of diversity of ¢ suitiosnlel
diottidution delfined Oy k call prodadiiitios p = (o saly )
ts | =« ¢ o: LIR Bt .". e tLhie paper, this In'e)

sheatactletiaed by o set of postslates Sesed o -
of distence deluces disttibetions. Purther, 1 .
gested that 1o precticel aspplicetions L1ovele!- - gele=

. eeat of quellitative veriation .t 1o GOfe ep)rapriste to

wse a0 lades of the type 9’4 ¢ vhere & fo o 4\ eatris
of g30ia8ed ¢istanten Setveen attridetes chatecteticing
the cells of the seitinoanial Sistridetion. The Cloi-
sSiapoon laden cottesponds to & special cheoiep of 4.

The enprecsion p’' 4p ®sy sloe be interpreted as o gen-
etaliced quedvatic cotrepy. A eoxatple ie verhed ot
jllustreting anaiysis of divereity oad clustet saalysie
based on the msesere 9 AP .
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See, €. K. (WD) Mnslisele of Sdasialey: o wAENRE
opptoach. Tosmicol Sopast M- 4i-ls. Institule fos
SEetliestce ond 00N N608 bons, Bl townl of NGBt sce
200 HIat Vot 160, MISEISlty of PRES T gh.

8 500t a) WIN0E of CaRElIwtIng » Srasile of JIveraid,
GLENES & POPelation Sad)ect (0 20be POl ulates 15 GoecTided.
8 10 shoun 1Nat Gush 6 GIVEFeltY SRosule. UMD ¢ ootisfivs
® CONEOVILY CO0OILION, 40 00 000l 0 o lives Slvetelty
1* 2 alatete of poPpolotions o6 Sur (0 2l offects oy
tegetactlone of (octove, By 100 leovele of WBIch (Hh0 RGNV
toedl popelotions #00 wWeciflod: e aethed 16 00l lcodie
e DOIh Quastiitative 008 Ccolapot icol tooporse dole, o800
ptes e o goaetallectine of e teaique of snalysle
ol vetlonce: Sour opplicetlions ofe coseldered.

Reo, €. 8. (198)). Optinicetios ol Tunctions of aatvices
o 2Pl icotions (o statioticol probions. Techaisel

Gepeott Bo. Bi:=31. (institete lof Stetiotice 408 APPITcotinn.,
Sepeotiaeat of Mothetstice ood Stotistice, Valvetrsity of
PlECobwtgh.

Toe popet teviews sote Mpibuds of aptinieaing Tenslions
ol vectote otd BRifices b ject 1o so0e Ctesltietions osdd
davelopes techaliques fof solviag thed oliibhout wsiag the
colevive of autelia detivatives:. Theilt applicotion to o
acabet of stetioticel petebiene 1d j1deet estinetion ond
owitiveriete stalyoie is 1ileettated.

Ree, C. R, (1982). ODivetsity: ils Gessufearnt, deconposi:
tien, sppotticament ead onalysis. $apkkie. tl (ia press).

Tee goeete]l aetbeods of obilsitning wasutes of divetr
sitv elithin o popelotion sre discvwssed. One 15 based o0
on lattinsic sotion of diselailetity betueed ladividusis
ond the othet Gales wse of the concepts of eattopy.

Sene ensuples ate glven of the decompositon of div-
etsity vithie o popeulotion la tetne of glivea of conceptenl
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Neineds 106 PPeIt totaent of QVseiolty) ¥4 o
Aelotsnically ¢Vasotfiod ool »f ppaliativie ol 8o
twvend. .
The ssnceopt of 30altiote of 1vetsdty 50 o PRI~
taotton of alyete of vflaase 1o Goveioped 105 Popur
1ot tons clavsttiod 0y comdisstions o) S1lletent leowsie
ol ¢heses feciove.
121 Seapoon, A (1900): Posaegstive Chulesby S0co0Peaiiion

ond 110 23001160t i08 10 00506 10E WD o Fondup voriobles.
' ‘ ; ! ' a9y,

A e covsnt

T™he concopt of ¢ Sultivetiote Todliy of Sleliide:

; Liens 10402ed OV ¢ COVIIO0EE sinle Pototuilet ¢ in

i tosmally def100d 0nd euaepies ste gslven. The itivefiote
e eted) Ve 900 0utd (00iliy. Belficiont conditions ole
stoon oo 100t & POSItIve Golidite MItr Has 3 PoMdegative
Chelechy decomposition. THe oo covdltivns sloo vield (e
os0vt 10Cion of 00400 vatiobles Vilh ¢ tovetlobee skole

e poteauiet S1010idution. Theoe teswvlite ote teloted 0
othet Moitin toovits odd 0 Batlive ond Proschon’s sttonget
conditivas (Stetistical Theoty of Seliobifity ond Life
Testing: Probebililty Nodela, Beolt., Blacthett, Viestod,
See Yotn, 1979), for the asoveistion of the Seitivetiste

soteel, csotely, ‘H $ 0,8 0 ) ohete t" L K B l!"l,

1YY Setpsen, &. 0. (1900). Pesitive depevdevnce propetiies
of ellitptically syomeitic Slotridutions. Aceepted 2

Jeet te tevisien to foytagl of Suitivatiate Asalsals.

Les I'.....l' bave p.08.1. .h:t.“u:n it e
sheon thet (o) I.....v.t. ote positively lever otthant
dependent ot peeitively wppet ottheat dependent iIf, ond
. only 16, t'.u.t’ ete 1.1.4. NO.Q'N sed (V) the p.6.7.
r of Il.l.....ll'l te TP, 1o paite if, snd only if,

1o gle) te comver. Let 'l' t' have p.4.7. ﬂt'.n,) .
atba e 7100 00,00, Seecosaty ond sufficient eon-
ditions ote gloen fot I(t'.l') te be ", fot fived cor>
telotion o: It s choown thet if ¢ 1o ﬂ" for oll 0 *» O,

thea (l'.t.’)' « Ble,t). Nelated poeitive dupendence
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Sampsen, A- K- (3W0)- & snilstvaviace ol M, gatie.
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