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Iruc en6uevec oel(6ec 0o Oelte oe nou6 onpelo pplorovrou ot np66q Uqc
npoon60eueq: Td lo uoq (Aue0v6q) Iuv66puo ue ro yevlx6 06uo lroxqoturd lbvr6-
Aq oe Amuxd luoriuoro EEunnpdrnortc, nou.go ylveu mb ?7 Iouvfou - | Ioullou,
1983, to ltoruotux6 leuuvdpuo, nou qvqu6verqr vq xpnuqroDorhoer. ro Kouvr.lvurd
Tqualo qq EOK KqL npoypouuqrlCovtqL rnv 'AvolEn KoL ro 0Br.v6nopo rou 19g3.

xpeud(erou n ouvdpouh rou rq0ev6q uqq, n ouuueroxfl uoc orLE 6pqsrnpu6rn-
teq tou EII. Aev Doulerieu 6vs oiotrlpo 6nou Alvou Doule0ouv vuq dlouq li 6trou
douleuouv yr.o l(youc. aouJ\e0er. 6tqv 6loL doure0ouv vuq 6louq.

Irs utln tou EII KqL rouq qvovvdpreq rou nEPiIKOllI0Y eux6uqore etrnu6og6-
po KqL xspnop6po ro 1983 rqu ou npocrndneLeq d)\rov Usq vq oreyqo0o0v ue tnv
efoorpdAuon urqq 6sro Un ubudxrnrnq srdynq yuo ro EII.

0 npbebpoC: e. KdrouAhoq

2. NO:O AiAA:KTTAI H :TATI:TIKH ITH MT:$ EKNAIAIY:H'TTY.}IEXEIAT0Y nPOHrovMrNOvl

Iro nponvo0uevo te0xoq tou l leploronlou 6nuoor,e0tnre 6vo npdro xoppdru on6
trlv dunhutusturi 6pYqo[o tou f. MetrArou Kqr rnE N. IoJ\ro1ro& ue rov rlr lo,'Aeuypc-
to]\nnrurh 'Epeuvo 

vLq rn Audoorol\lo rne lrqrumurflq rou [l lOqvorftrov oro l-uuv6-
o L q " .

)ro re0xoq qut6 6nuoor.e0erqr ro 6e0repo U6poq ourdq rnq 6peuvqc. Auoruxrk
6ev elXque 6klq r6po qvtu6pdoeuq r1 nqpqrnpftoer,c qnd ro0q ouvo6lltpouq trrcrLoruxo0e
n usgnusruroriq oyerurd us ro nponyo0uevq ouunepdoHqrq outiq rnq ue}6qc.

ANOVEII TON KAEHTHTON TIA THN ITATI>TIKH KAI TIT NIEANOTHTEE.

ftdv nlvoro 3 nepr"6xovroL ot onqvrhsere Tov rq0nvnrCov crrrq spu]rnoeuq nou
ovog6povrov orLq sndgeLq rouq vla Tq xsedloLq rnq IrqrLa[rrfiq ror. rt:v I},Oqvorn-
urv. Tr"q rl\luoKsq rov 5 onpelurv nou unfipxov orLq epurrioeuq rrq ouvxove0oope oe
3 onue[o yuo vq 6xoue rouq uqOnporurco0q xupr,opr6vouq oE tpe[g rsrnvopleq. Auro0q
nou ertppdornKov 0err,rd, q0ro0q nou ergpdornKqv opvqruxd xqu ere{vouq rou npotl_
unoov rn uAon o66. M'qur6 tov tp6no o opuOpdq rtilv pq8nuqrrrdrv oe rdge xornvoplq
ntsv uevoltrepoc, xou pnopEouur vq xpnoLuonolftoouue rnv Kovovurci npo66vvron vLo
rq 6puo rr,rv Duqorqpdrov eunlsroo0vnq rov nooomdlv.

An6 rov nlvqrq 3.3 rou Cochran nqpornpiloqHe 6ru yuo 6etvUq UeVdgouq
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100 repfnou, $ci Enpele vci eilcpe tourdlr,orov 26 droua ordv xctrlyoprla norl

uds Ev&r,dqepe luci vd Egoppdoouue rri$ xcvovux{ rpoodyyuol r6v 6pdov ro0

6ucotrfuatos :

1 -p ! Lzulz f ilt / r-r + j;1 6nou f = 
$ td x),rioyc oeuyycrol,rlqrjes xorj 6

r 1
opos 

A 
e(vou fl 6u<ip$oon ouveler.ia5

' "otqv 
6dv r in f rp lov dpxetor l 'sd xdnoua xc i rnyopfc i  r ino) ,oyr loa;re rd 6udsrnuq,

dnd torts rdvq,xeg tf is auorvupurfig xcrcvouRs xaf dgoppdocpe rrf 6r,dpguron rerepa-

' E p u r t d o e u s
rJvolo Ilooosrd t

Audornus 
95t'EunuoroorJvns

7.  t I6oo Xpr ioupes vopr lgere 6rr ,  e f -

vqu o i ,  Bgouxds Evvoues t is

f,ratuotuxflg xcrrJ r6v fiu$svoirf-

tarv ord 'Avalutuxd 
l lpdlpoylrc

-  j ,r n s  r .  r a E n s  ;

IIcipa IIoltl
IIohJ 29 2 7 . 8 8 1 9 . 7 5  3 6 . 0 1

'Apx 
etd 39 3 7 .  5 28 .72  46 .28

AUYo

Ilohl Adlo
36 3 4 . 6 1 2 5 . 9 8  4 3 . 2 3

8.  o)  npdneu vcf  tgoogol , r iqercu

fi 6u6ooxeltia toug;

B) Ilpdreu vci 6r,6cisxovtcu ud-

vo 6tev td tnurpdreu 6

xpdvos i
Adv lpeuciqovrcl ,Y )

s ) 50 4 8 . 5 4 3 9 . 4 3  5 7 . 6 5

8 ) It1 3 9  . 8 0 30"88 48.72

Y ) I 2 1 1 . 6 5 ;  6 . 8 5  1 8 . 3 0

9.  Iud torJs uogntds o i  goouxds

Evvoues r is  Xrctusruxis

xqd t6rv l lugsv6rftorv

e U v a u  . . .  . .

I I  o l ,J 'Anl  ds'An 
l, ds 2 5 2r+ .51 1 6  . 6 2  3 2  . 3 9

Mdrpues 61 5 9  . 8 0 5 0 . 8 1  6 8 .  ? 9

Auovdnres
ford
Auovcintes

16. 1 5 . 6 8 9 .65  22 .85

t0. 8d ouvqvtoriocte 6uoxolfo . r

vc i  6u6ciEere rds

-  Svvoues  q0 tds  ;

l(aOdlou 4lt 4 3 . 5 6 34.+2 52.7

A,jyn s5 54  .45 4s.27 gs.os

keydlrl 2 1 . 9 8
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oudvou ninguouoO, t intog xcd nporlyouudvt^rs

Trlv ixtr junon t6v noooot6v xdge xarnyopdas rrfv xcivcue Oeorpt3vrcs 6ru

.  rd  OeCyuct  Xoprgdrav od 6Uo x) ,doeus,  o 'o0t {  nor l  pdg dv6udpepe xcrJ od puci

dl, ln tod t,r lv dnote),oOscv 6les oi dl les xcrqyopries uogd. adv tr<iBaue r]n'

5+n otirods nod 6dv dndvrnocv.

'Anci tr js dnavt{deus otci iprrrrhuatol,dyuc rorj ouyxevrpoioaye ncpcr4pogpe

6ru rd peyc l r j repo noooord (g7.So.o)  t ind toJs xognyntds nuoterJeu dru o i  tvvoues

tf is xtqtuotuxfls xcf tdv l lugavotr{rov eUvau dpxetd xpdorues otd 'Avgluruxd

'rpdypcppa 
rf is 0noxptt.txf is 6nnar. i6euons. 'And 

torJs 0ndroLrous xasrtyrttd5

torl ncrJpvouv gdoq rjndp fr xatd tf is Xpnouudrnrcs t6v napctcivr,r tvvoudv repLo_

odrepor ,  (g4.otso)  nuorerJouv 6tu 6dv etvoL lpr ioupeg ncpci  6 tu etvsu.  'Ours : ' .

' /

lEvc peycilo udpos QZ &n6 rotis 39) d*d torls xcgrlynrds noJ tr. is gearpo1v dpxetd

lprfoupeg ncrfpvouv e$voijxdteprl otciol yud trfv 6u6cloxcxtrdcr rous 6r6s gavepuivouv

o0 dna.itdoeus orriv tn<iuevn Sptitnsn B. 'An'sirr i  
gcr. ivercru 6tu oi, puoorJ o1e-

- 
6du &nd torJg yagqyctuxor5s gdl,ouv vci ifco'qol,dgetclu ri 6u6aoxal,da t6v neg'1cr-ir,lv

tf is xtotuotuxfls xqd z6v l lu$dvqtdrov EqtuJ xu dv 1u'cr3td rdv oxond etvau &vcry-

xcdc ri .  dva6udp$poon rf is f i lnS, tf ls I '  Iuyvcorjou. 'Evcr yeydl,o noooord (4oeo ne-

pr inou)  lusterJeu 6tu npdi re"  ud 6u6doxovrcL 6c iv  rd Snurpdneu d xpcfvos xcr l  pdvo

11.65% dnd rorJs xagnyntds nuoterJeu dru '  6dv xpeuciEovrdL ns$6lou.

. 'H n leuo$nqr ja  t6v xcgr lynt6v (59.g%) nuorer jeu dru oc iv  Evvoues etvau p6-

TpLes od Ouoxol ' r ja 'xctavdnons drd tor is  uc l$ntds.  
'Ard 

ror js  r jnc i l ,ounous,  nor j

dnote lo0v t r iv  ueroq,nqdar  o11 nepuoodrepou t r js  0eopoOv dnl ,ds xcd d1u 6uovdnres.

I ldvtros tud noll ,od dnd torjs uuoorjs (S4.45%) xa0nyntds, $d ouvavtoooov, ),r!1r1

6uoxolt ja yuci vci t t js 6u6c{6ouv, oi r ind},ounou xapud. xcrJ pdvo. t l<ixuoteg tEau-

pdoe us $d ouvqvro0scv uevciln 6uoxol,t is.
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3. OI APXAIOI EMHND KAI H >TATI>TIKH

Ito 06uq qut6 bnuooue0oque orq 6ud nponvo0uevq te0xn rou I]EPIIKOnIoy rq
dpgm tou Ernest Rubin oro American Stat ist ic ian:Quanti tat ive commentary on
Thucidydes. KoL The Stat ist ical World of Herodotus.

flqpq06rouue r6po oxerur6 on6onoopo qnd rnv Euoqvovuri flpoorprbvnon rou
Kq0. 0. Kdroul i \ou oto fuv6DpLo nou 6vuve ornv A0/ivq qnd 8-20 Iouvfou 1972, ve
06uq Discriminant Analysis and Appl icat ions',  ro nporrurd rou onolou dnuooue0-
rnKqv oto oH6tu.tlo BuBAt,o sn6 tov erdorurd o(ro Acadernic Press w 1973
(edi tor  T.  Cacou ' l los)

F.'e are meeting in Artica which we all appreciate asthe cradleof some
of the most fertile ideas of the western mind. Yet it is curious and perhaps
worthwhile to note that the scie;rtihc discipline known to us as probability
and statistics was almost outside the sphere of classical Greek scientific
speculation. I would like to dwell bricfly on this fact.

It is a little surprising that whereas statistics means primarily numbers
and according to the Pythagoreans the very essence of things resided in
numbeis, yet the geometrical way of thinking of the Greeks and the
prevailing state of knowledge di<i not lead very far as regards the quantitative
aspect of phenomena. The Pythagoreans, however, may be regarded as the
fathen of modern nutnerical taxonomy since they characterized animals and
plants by numbers, counting how many jurrctions there are between the lines
of an outline sketch of the corresponding object. Thus the number for man
was 250 and for a plant 360.

The Pythagorean school vras opposed by Aristotle who was inclined to
think in terms more qualitative than quantitative; and although his contribu-
tions to what we should no* describe as taxonomic theory are worthwhile,
he did destroy the concern for quantitative aspects underlying external form,
a concenl so characteristic of the Pythagoreans. Though Aristotle sigrrifi-
cantly attenuated the Platonic Theory of Forms (he was its frst important
critic), he was in the final analysis interested in the essence or form of an
object which he considered one of its four causes, the others being the
matter out of which an object is made, the purpose for which it is made, and
the maker. The fact that Aristotle spoke of several causs of an object or an
event indicates that he diverged significantly from the doctrines of his great
teacher, Plato. Philosophers refer to Aristotle as a Naturalist. Yet it is still
true to say that'it was the Platonic Aristotle who influenced the thinking of
later generations. The Greeks and the Medievais remained interested in the
essence or form of things and taxonomic characters were selected on a priori
principles, namely, according to their hypothetical weight in detennining a
plant or animal. This continued to be the case until the eighteenth century
when Adanson proposed allotting equal a priori weigitting to all characters.
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Aristotre's speculations about the ndture of process and change, espe-cially in Book II of The physic.s, provide us with a fundamental concept inthe. Aristoterian system, namery, the notion or drance.--i siouro ffke toreview briefly his anarysis of chance (''uxrl), for I think illr;;" that we getimpgyta't evidence for the claim I *"ni to make: that the Ancient Greeksfor all their lirm adherence to the rational, the determin;, ;;; the causallyexplicable were nonetheless profoundly aware of the random and sometimesinexplicabre erement in nature. Apart from Aristo'e, the sayings of Hera_clitus and Empedocres bear witness to this awareness. Thus, arthough prob-ability and statistics were not systematicalry developed by the Greeks to theextent that other sciences had been, stil the Greeks i,oo- 
"'*airentary

:#r::""0"g 
of ideas underrving modem probabilitv and staristicar proce-

Aristotle reckons chance and spontaneity among the causes of events,that-is to say, many things are said Loth to be and to come to be as a resurtof chance and spontaneity. He refers to his predecessors and specifica'y thefather of modern atomic theory, Democritor, who questions whether chanceis real or not- He notes trrat these earry thinker, *rintuin-ihat nothinghappens by chance, that everything which we ascribe r;;;;; or sponta_neity has some definite cause . Thus, coming by ..chance,, to the market andfinding a rnan whom one wanted to see but did not expect to meet is due toore's wish to shop in the market. Similarly, it is possible for a, so.calledchance events to find the cause wtrictr explains why and how the eyentoccurred.
It is true that the early Ionian natural philosophers found no ptace forchance among the capses they recognized, love, strife, mind, fire, and thelike. Aristotle finds this strange; hJwonders *r,.tr"i'ilrrv-iuiposea tnatthere is no such thing as chance or whether they thought that there is butsimply-chose to ignore it even rvhen they sometimes employ the idea aswhen Empedocles writes that air is not arways ."p*"t.J 

-inil 
tne rugnestregion but "as it may chance." The latter further says in tris cosmorogv trrat*it llappened {o mn that rvay at that time, but it often ian otherwise.,,others, Aristotle notes and'tre apparentiy has D"mocritos ;- mind again,believe that chance is a cause but ihat it is inscrutable to human int"ttig"no;it is rdthe-r a divine thing and full of mystery.

In discussing the nature of chance and spontaneity, Ariptotte remarksthat "some thines alwayl come to pass in the same *ri'*J 
"ii"rs 

for themost part. It is crearly of neither of th"." ,r,", J-"" i;A;;; the cause,nor can the 'effect of chance' be identified with any .f th;;ir;; that cometo pass by necessity and always or for the most part.', crearry ,r,irt.rr"",what we call sure or almost sure events in modern probab'ity ranguage. AndAristotle continues: "But as there is a third class of events besides these twoevents which an *y 
".r.r 

'by charce,' it is plain that there i, ,rJu thing aschance and spontaneity." Furth"r-or",."u.n among the things which areoutside of the necessary and the normar,'ihere are s(f,me for which the phrase"for the sake of something" is appricable- d;;;i-,ilt, nrJ'rnen, whenthev happen incidentalv, are said ro o""u, -bt;;;;.';ii" 
*#n is per secause of the effect is determinate, but the incidental cause is i'a"llr*i'uut",for the possible attributes of an individual are innumerable. In his tereorog_ical approach Aristotle could not avoid associating chance with some kind of .r€ras' i'e'; purpose. chance, then, "is un in"iaent"l cause in the sptrere ofthose actions for.the sake of sometiring which involve purposes._'-
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Aristotle gives 
^the foltowing exampre: A man is engaged in cortecting

subscriptions for a feast. He wourd have gone to such and such a placc for
the purpose of getting the money if he had knolvn. He goes to this place but
for another purposc and incidentaily gets his money Ly going there. lt is
important ro note that he does not go to thit place as 

" 
,Jt" o, necessarily

nor is his getting the rnoney a reason (cause) for his going there nor is it the
case that he is always cngagcd in collecting subscription, in tt. fashionof a
robot- lvhen these conditions are satisfied, the man is said to have gone ..by
chancc"' If he faa some definite purpose in mind, namery, that of coltecting
srtbscriptions and if he atways or normatty went to this place whenever he' was collecting payments, then he courd not be said to have gone by chance.
At this-point Aristotte does not distinguish between ..incidlntal', 

and ..by
chance."

Proceeding further he says, "no doubt, it is necessary that the causes of
what comes to pass by chance be indefinite and thai is why chance is
supposed to be inscrutable to man, and why it might be thought, in a way,

- nothing occurs by chance." Refuming to his examlre he exprains that..the
causes of the man's coming and getting the money (when lle did not come
for the sake of that) are innumerabre- He may have wished 1o see somebody
or been following somebody or avoiding somebody or may have gone ro see
a spectacle- Thus to say that chance is a thing contrary to rure ir L,,""t.'lii
appears that Aristotle's notion of chance fluctuates bltween the haphazard,
the incidental, and the unintentionalry occurring on the one hand and the
indefinite or uqpredictable. as we wourd say today, on the other hald. The
latter, of course, is essentiaily in agreement with the definition of chance
events as generally accepted nowadays. Attempts at numerical computations
of probabil it ies are nqt known to have been made by Aristotle or any of the
Greek philosophers and mathematicians. we know that these did not start
until the Renaissance and especially with the work of pascal and Fermat.

It is also worth noting that the historian Thucydides revears an elemen-
tary grasp of statisticar-reasoning and procedures. In the History of thePeloponnesian war, he discusses *"y. of evaruating 

"".r"g"a, 
-odal values,

and estimating, for examprg' the perimeter of an irregurar isiand, The
Athenians, according,to Thucydides, were "capabre or ta-t<ing risks and ofestirnating them beforehand . . . " and lhey criticized thei*n",ny for basing
their judement on wishful thinking rather than on a sound calculation ofprobabilities.

I would like to ind my short discussion of the probabilistic and
statistical aspects of ancient Greek thought by quoting tt u"yaroes. He refers
to a spartan spokesman when the latter considers a-strategy in the face of
uncertainty (see also Rubin, l9?I):

We are taught that there is not a great deal of
difference between the way we think and the way

. others think and that it is impossible to calculate
accurately events that are ddtermined by chance.
The practical measures that we take are always
based on the assumption that our enemies are not

. unintelligent. And it is right and proper for us to
put our hopes in the reliabil i ty of our o*n pr"r"u-

, tions rather than in the possibility of our opponent
making mistakes.

A close examination of these cornments indicates some of thc basic
ideas underlying the recenfly devetoped theory of Sames 

"ia-a".isons. 
one

can replace the enemy stratery of the quotation uy ttre ..state 
or n"tur"J in

the terminologl of modern decision theory.
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4. TA :'NAPMO:A" TON I]IOANOTHTON:To 6(,AnUuq rou Kord6LKou.

Tpeuc xorddurol, o Fudvvnc, o K6orsq rr. o M{,unc (nrotv xdpn ru o [lp6e6poq
tnq AnUorpqtloq onoeqo[Ceu vo onoAuQolv 6uo Ue rlrlpo. 0u xord6r,rol dxouoov
rnv e0dnon qAld 6ev yvrop{,Couv nouof np6rerrqr vq onoAugo6v. 0 ppoup6., nou eL_
vqL 9[ loq tou Fudvvn, YvttpLCeL rouq 6uo nou 0o qqeOo0v ele0oepou. 0 Frdvvnq
Od0etre vq porfloeL rov rppoupd ov 0o opeOec ele0Oepoc sl,\d 6ev ro oeorpel ooord.
rrtgterou loun6v 6rl e{,vou evtdfel ov pr,rhoeu rov rppoup6 vs rou neu 6vo on6
Touq 6uo dll\ous nou 0q oqeOe[ ele0Oepoc. 0o16oo duepordrou u6oo rou ,, H nr.oq-
v6t4to vq uou 6o0ef xtpn etvqu 3 

' o epoup6q guouxd 0q uou qnqvrfron dru, n-34.,
o -KrilorqC qnotr0erqu, ogo0 onr,rodhnore 6vqq on6 rouq 6uo 0q eJ\eu0epo0el otrld r6re
i eVri l| o MLUnS 0o Ue[veL orn putroxrl'rirote n nl$ovdrnro vo Uou Dogel Xdpn V[ve_I
roL i ". Me ro orenrurd ourd o l 'r.dvvnE pnqlvel oe Dl]rnuus ov go purrtoeL rov
apoup6

Eoele tu trtre yLq rouq pdBouq tou t-udvvn; :e nou6 onuelo rnq ox6rlnq rou
n6qrel 6Ero o [r,dvvne ;

)nu.: i lepupfvoup€ To ox6truq ru,v ovqvvoor6v rqL
vure0seuq rou npoplhuqroq Vuq v rqrdDuKouq.
oouue uoo60vqpo npdptrnuq nou nopououdornre oqv

npordoeLq yLq nqpqtrtrqvtq KqL ve-
Iro en6pevo Tetxoq 0o 6nuoor.e0-
rnleonrurc6 nqLxv[61 ornv Auepr,rrl.

5. ANO THN KINHIH TON MEAON.

0 Kso- 0e6tp. Kdroulloq pere[xe mo PAcIFIc STATISTICAL CONFERENCE nou 6yr"-
vr  oro Tdruo qn6 15-17 AercepBptou. f . lopouo[ooe epyoofo (on6 rouvo0 us rov Enu_
orqpovurd ruvepvdrn l '1.  Ko0rpq) ue t l t lo :  Minimum-distance discr iminat ion for
spher ical  d istr ibut ions.  r to suv66pLo {dvou, ert6q rr lg IonovLeq, npooxertrnud-
voL nqpouoLqosv 50 nepLnou epvoo[eq.
f  nu. :  Etvou Aunnp6 ro 6r l  or  vpog€Lox'porur6q 6uo6lrooleq rou l lqv/u[ou 6ev en6-
tpetl 'v tnv 6vrpuorl oite rnq nol\udq xqOr,epr,rudvnq ouuBorurile Dondvnq ouuueroxhq
oe ouv66puq (32 xul .  6px.  exrdq Eupr innq).

Enlonq oto dLdotnuo 16-31 OxttrBpiou 66aloe 6qruvqpLsKcq our.l[eq org l lqv/uuo
Columbia,  Rutgers,  McGi l : l  rsu ! . l isconsin ( I* ladi5sn1

0u Kq0. f tog.  Kqundvne (Universi ty of  North cqrol inq,  chapel  l l i l l )  KqL
Avqm. Toudrnq (Assoc. prof. oro Tu. Buoororlorurhq rou Harvard) rlrqv qvdueoq
(Irouq 4 x0pr.ouq suulntdc-npoorcercAnudvouq rnq lrqruorur[q Eg6oud6qq mo lovenu-
sthuuo Kphrns qn6 13-20 Aereu9ptou (ue opyqvort rov Kq0. f. po0ooq).

0 KoO' rtpmflE Kouvudq eEetr6vn llpdebpoq tou Mqonuoruro0 Turluqtoq rou
l-lov/g Lou OeooqAov Irnq.
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6 .  TEMINAPIA  TOY E .> . I .
'0noc elxque svorouvboeL oro nponvoriuevo r. f l .  ro ErI 6xrr npovpquuqrl-

orL vLq ro 1983 rn due€qvovn rov nqpsKdro oepuvoptrov Dudprer.qq 40-50 0,p6v
6udqorq l [qq.

1. Aeuvuqrolnnrur6q rexvu16q -  Anuoox6nnon.
2. fpsuuurd povt6Aq rqL oLKovouerpurdq eqopuov6q
3. )rqruoruxde 6leVxoq noLdrnrqq
4. I rqruorLrd nqx6rrq:  f rqruorur6q texvur6q orov H/y
5. )rff iuorur6q U60o6or ornv qvdluon uorpur6v 6e6ou6vrov
6. Irqruorurh ovdluon Xpovooeupdv rqu np6BtreUn
7. 0 p6loq rnq )roruorurftq oe nepu9qtrAovtoAoyurd

npoBliUqrq

8. EeqpuoV6q rnq nuOovo0eopLqq roI lrqruorurfiq or6v
ovoloyuolrd rcou tnv oorpdAuon

ond 1 .2 .83  6orq  30 .  4 .83

"  1 5 . 2 . 9 3  "  1 5 .  5 . 8 3

"  1 . 3 . 9 3  "  3 1 .  5 . 8 3

"  1 5 . 3 . 9 3  "  1 5 . 6 . 9 3

"  1 5 . 9 . 9 3  ' i  1 5 . 1 2 . 9 3

"  1 5 . 9 . 9 3  "  1 5 . 1 2 . 8 3

"  1 5 . 9 . 8 3  "  1 5 . 1 2 . 8 3

"  1 5 . 9 . 9 3  "  1 5 . 1 2 . 9 3

fuq  rq  oeuuvdpLq 2 ,6 ,7 ,  rcou  8  6ev  dxeu orc6uo roOopuore [  o  opudduoq
euonvnrfiq. l ' loporoAo0vrqu ouventbc 6oq qnd rq U6An rou EII evduqe6povrctr VLct
tnv qvdtrn0n r4q DueEqvFvvrtlq rov vq r[LKolvr,rvrtloouv ur ro fipoedpe[o.
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Pit tsburgh; pA 15260, USA.
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:Dept .  o f  S ta t i s f i cs ,  Rutgers 'Un ivers i ty ,
New Brunswick ,  NJ  08901,  U.S.A.
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