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unodeiypara
yid TAV KivnTIKOTNTAO
MAnGucpu@v

Svvomtixg meQuyoapn xal xourixy avaivon

TOU

Nwpyou N. TQiapéTa

Aoa Kvbeovytixig tov Teyvixov
Iavemotyuiov tov Begolivov
"Emiueint tov E.M. Iolvteyveiov

eloayOywa

‘H &puppoyn xaboplopévng Kovmviko-oikovo-
WiKfiG moMTikig 0f Optopévo mAnBuopiakd y®po
npobmobéter ™) yvhon # tovddyxiotov TNV TPO-
yvoon thg katavopfic tobd nAnbuvopod yud ToOV
%pOvo  Epappoyiic Thg moAtikfic avtiig. Elvau
npopaveg, 6t O mpoBAnpaticpodg yivetar mod 680G
Of MEPIMTMOELG OYETIKA HEYAA®V KOLVOVIKO-0iKO-
voptk®v  avekatataéemv, Onwg ovpBaivel oTtig
AVOTTUGOONEVEG Y DPEG MOV dlEQuUYaV Gnd TO oTa-
810 ¢ Umoavantvewg kai pebodebovy thv elcodo
otV Kowvovia t@v avantuybeicdv yopdv. To ya-
PUKTNPLOTIKO a0TO mapovotaler 6 EAAadIKOG Y O-
pog, 16img otic pépeg pog mod mpoetopaleTar M
eicodog oty Evponaikn Olkovopikn Kowotnta.

‘O mpobAnpaticpog  Epeaviletar katé  dirtod
tpomo. Xvvinbmg elvar yvooth 1| dakpiBng §j 1| &m-
O katavopy tod TANOLoPOD, GAAG dév Exouv
axopn kaboprotel Oyt poOvo ol muphyovieg éxeivol
mov 0a odnyhoovv of mAnbuoplokéc petaBoAég
otv émntobpevn Katavoun, @AAia éni mAéov O
tpomog pé tOV Omoio 0 Aertovpynoouvv. Elvar ¢a-
vepO 0Tt O kabopilopdg TV Tapayoviev advtdv 0d
Oéogtl @ Bepéha TG TOMTIKTG TOU TPOKELTAL VA
£pappoocbel.

Zoyva 6 mpoBAnpatiopds Eppaviletar o Aniog
otV avtiotpopn popen tov. "Edv elvar yvwotoli
ol mapayovieg mov Emmpedlovv TAV KLVNTIKOTNTO
00 mAnBuopod, tote Eminteital 6 TPOGIOPLOUOS
g peMroviikflg Katavopfls. XTthHvV mepintmon
a0t ararteital cuviBmg TEPLocOTEPO PabnNpaTIKn
enelepyaoia, tapd diepeuvntikn depyacia.

It ovvégela, diveTal Pl GLVOTTIKT MEPLYPAPT|
Umodelypatmv tov Exovv mpotabel kai otd Omoila
yvevika avalopBavetar | mpoon@deia mpoodiopt-
opod TAV MapayOVImV TOL LREICEPYOVTAL, KUOMG
Kai 00 mocotikod kKabopiopod.

Moapariinia, mapatiBetar cOVTOUN KPLTIKY GAva-
Avom, otV Omoia Gva@Eépovial T CNUOVIIKOTEPQ
TAEOVEKTNHATE KOl HEIOVEKTAHATA TG TPOTELVO-
pevng pebodoroyiag.

“‘Onwg 16N avaeépbnke, N Epyacio adth Exel
idwaitepn onpoocia yia tov aviiotoryo mpoBANpa-
TIoPO oToV EALadIKO yMdpo, dmov N EQappoyn Tfg
idag 1| mapanifholag peBodoroyiag 6a 6dnyHost
ot BeTik@ ovpnepaopata.

1. vmodeiypota 6agimrag xai duvapxov

"Hon, and tov mepacpévo aidva Eyivav mpooc-
nabereg va eiocayBodv pabnpatikd dmodeiypata yid
TH HEAETN TAV KOWVOVIKOV QUIVOPEVOV T} YEVIKO-
epa TOV AvOpOTIOTIKOYV Qaivopévov!, ta omola

1. "AvBporiotikég EMOTHpES, KATA pPETAPpPAOT TOV EEVIKOV
6pwv Humanwissenschaften, Bewpotvtar ékeivol ol émiotnpo-
vikoi kAador, ol omoiot Exovv oav kKVpLo GVTIKEIpEVO PEAETNG



gmutpémovy Bedpnon avaroyn pé ™ Oedpnon tdv
euowkdv. Ilapd tic avTidpacels mov TPOKAAECE
a0t 7 mpoomabera, kai mob cvveyiloviatl kai otig
HEPES HOG,2 EYLVOV OMUOVTIKEG £PYUCIES OYETIKA
HE 1o Bépo avto, mov amotéhecav Buocikd mapd-
yovia yiu v £EEMEN TOV avBpomICTIKOV Emi-
oTudV. "Av meploplotodpe otf dnpoypupia 1
Blopetpia kai eldikOTEPH oT@ TPoBAHpUTY THS K-
VKON TG o0 TANOuopoD, propodpe Vi modpEe
pé BeBarotmte 611 N Epyacia tod Ravenstein?
arotéhece tOV Ogpério Ao yid T cvoTNHATIKT
perétn tod mpoBANpatog kai yiuh v eloaywymh
g véag pebodoroyiag. Of vopol thg peTavaoTtel-
oewg tob Ravenstein, 6mwg OVOpAGTNKUV TA GUM-
TEPAOHATU TOV EPYUCIOV TOL, TPOEKLYAV ATO THYV
aviivon @V otaTioTik®v dedopévov ot M. Bpe-
tavvie kai ovvoyilovtor otig axoiovbeg mpoth-
oE1g:

1) To niiifog tdV petavaotd®Y mol eicEpyovtal
ot kaboplopévo KEVIPo amoppoproems mAnducpod
avEavel avaloyo pE TOV TANOLopO TOD Y Mpov
TPOEAEVCEMS TOV HETAVACTMY Kui AVTICTPOP®G,
avaioya pE OV arootacn tdV d0o ybpwv. H
npotaon Propel va ypagel g £ERNG:

-a
MK)‘=K PKDKA (11

onou
My @ 10 TARBOg @V petavactdv dnd TOV xdpo K TPog
OV 1Opo A.
kA N anootaon petall tdv yxOpov K Kai A.

a © KaDoplopévn  MAPUPETPOG.  YUPUKTNPICTIKY  Yld
TOUG LOPOVS K Kai A.
K : otabepa.

2) ‘H peyain mietoynoio tdV pETAVACTAOV Ki-
veltat mpog th peyara Bropmyouvikd kai Eumopikd
KEVTIPQ.

"Eav AneOel cav pétpo onpoviikodTnteg tod
KEVTpou O TANBLOHOG Tov, TOTE TPOKUMTEL | YEVLI-
Kevpévn pabnpatiky Ekepoon tod Omodeiypatog,
otV GkOAoLON pHOpET):

—~a
M=KPP\Dyex
émouv (1.2)

P)‘ O mANBLopOG TOD KEVTpOL HTOd0Y TG

‘H pabnpatikn Ekepaon (1.2), yvootn koai cav
oyéon tod Pareto, dmotelel ) Baom yud t Oepe-

™ ovuneprpopd tod avbphmivov mapayovia of kuboplopévo
oUvoro. "Etotl Beopolviar oav avBpwrniotikés émotiipeg xatd
KUpto AOyo 1 kowvwvioroyia, N yuyoroyia, 1 Bopetpia K.i.

2, Iyenik@ pé 16 mpoBAnpa mov Exer tebel yid Thv slcayoyn
eidikdv pobnpaticdv pebodwv otic avbpomiotikés EmMOTHES,
Bréne othyv Epyaocia I'. Tlwagétag (24).

3. To mpwtotno dnpootevtnke oto Journal of the Royal
Statistical Society, vol. 48, o. 167-219 and vol. 52 (1889), c.
241-289.

brodelyuata yia iy xonrixotnra IAnGvouoy

Moon v Oovopalopevov dmodetypdatov Bapitn-
106, LOYo® TG Epeavilopevng avaroyiag npdg Tolg
vopouvg tob @uoikod koopov. To onpeio avtd
aroterel €va amo th Buowotepa KivnTpa yid ThH
onpiovpyic TG Kowvmvikig Quoikiic cav (daite-
pou KAGOOL TRG Kowmvioroyiag. Of kuprotepol
éxkmpooconoi g Stewart kai Warntz (26) Oempodv
6tL moArol amd tovg vopoug ol dmoiot ioyvovy yid
TV GAAnienidpaon kowvovik®Y otolyeimv, Ommg
.. Ot Hetavactevon, 04 pmopodoav v mpoo-
Stopiofodv povo v 1y Epevva Buoilotav of peyd-
reg OpGOES KOWVOVIKOV oTolyeiov, Onmg akpiBig
ouvéBn pé v Epevva mov Eyive yud Tig QUOIKEG
e¢motipes. "Etou, &poocov yivouv yvoortoi ol Baot-
Kot vopot, 0a elvar émtpentd v eioaybodv pébo-
dot TG HIKPO-GvaADoEMG.

"Ano- T brodeiypata Bapvtntag mpokvmTOLY £-
KoAa T( Umodeiypata duvapikod. ‘Emopévog &€
optopod kai and ™ oyxéon (1.2) npokdmtel:

HKX -a
Vv =T=K§P)‘ D (1.3)
omov Opiletar oav Suvapikd otd 1dpo K Kai Bew-
peital OtL diver TOvV pEco apbpd Omapyovcdv Gh-
Iniemidphoeov kabe Gropov tod xOpov K Tpdg Th
Gropa @V tmOAOMWV Y HOPOV.*

216 yevikevpévo Hmodetypa Bewpeitat 611 1O du-
vapiko kdbe dropov fi Kowvovikod mapdyovia on-
Hovpyeitat Opotopopea and Oreg Tig KOW@VIKEG
OpGdeg 10d ydpov k. "Av Anelel Omoyn § Kovem-
VIKT) katavopun kabe mapiyovia, tote Opiletar to
duvapiko tov. Ily. v tOV mMPocdioptopd Tod
KOTh keQaln eicodnpatog AapuBéavovrar:s

_— —a ¢ . -a
V=K T iR Dix = K& WD (1.4)

omou:
W}‘ 110 KaTd KeQuAn eloodnua 616 OPo K.

W;‘ 110 OMKO £loodNpe 61O LDPO K.

Elvat gavepo 6t pé thv elocayoyn thg &vvolag
00 dvvapikod yud T peAétn ThG KvnTikOTNTOG
o0 mAnOuopod divetal £va Kat@AAnio pETpo yid
™ ovykpltikn  avaivon, idwitepa otV mepi-
TTOoTN TG HEAETNG TOD QaivopéEVoL Katd T0 Omoio
napatnpodvial arokiicelg and tOV vopo tod Pa-
reto, yU' avto elvar avaykoaio va avalntmBodv tu-
nonompéveg Ekppaoels the oyéoeng (1.2), kabig
kai ol &mumhéov mupdayovieg ol Omoiot &émidpodv
otV KvnTikoTte 100 mAnbuopod. I'd ™y ka-

4. Tyetkd pé ta Omodeiypata duvapikod mapatifetar idiai-
T€p0 KeQaraio othyv Epyacia tod W. Isard (7).
S. Biéne S. Ajo ().
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Avyn TETOLOV HELOVEKTNMATOV d6BnKav Gmod tOV
Stouffer(21) tpomomompéveg ékppaoelg t@vV Omo-
detypatov Bapivtntag, otic Omoieg TO péTpo TG
anoothoeng petafd TV 800 BewpolpEvOV YbOpwV
dév  amotehel mAEov maphyovia  EMMpEacpoD.
Avtifeta, 1 anootaon adth Bewpeital cuvaptnon
EEaptdpevn yevika anod tig Omapyovoeg evkaipieg
HETAED TOV XOpoV,® fj and Tig TpooPepOUEVES du-
VATOTNTEG Y10 HETUVACTELO.

Zoppove pé v droyn tod Stouffer, Bewpi-
Onke apywkd 611 10 TAROOG TOV PETAKIVOOHEV®V
atopwv of pa Oplopévn andotacn and kamoio
x®dpo elvar e0BEwg avaioyo mpodg tig LmapyOVOESG
evkaipieg. "Erol hapBavetat:

e P _ PP s
Moy = % X1 = k5o gLl

Z P P

6mov Pm) (n= 1,2,.....%) divel 16V mAnBuopd tod yhpov ot amo-
otaon .

Telik@, ot6 npdro tndderypa tod Stouffer AapBa-
VETUL Ghv PETPO TOV TPOCPEPOUEVMV EVKALPLDV,
ot Eva Opiopévo xdpo, 1O mAfiBog TV eloepyOpe-
vov petavaotdv. "Etol tpokintet:

M.)‘ (L.6)
T I '
(k)
Omou:

M'A : 10 ovvorikd mAffog TtV eloepyOpevov petava-
otdv otovg Y®povg oi Omoiot Bpickoviar o amo-

otacn A ano 1o ydpo K.
M. : 10 ovvohikd mARBOG TdV eloepyOpEVOV pETOVA-

n(x)

otdv oTtovg ympovg mov Bpickovtar of amdotach
m= 12,.., A—1) ano 16 Y®poO K.

Baowkd peovéktmpa tod mpdtov Omodeiypotog
tob Stouffer armoteiel 10 dkabopLoTo THG S1evBHV-
oeg TG KivntikOtag tod TAnbuvopod mpog ka-
Bopropévo onpeio. TO pelovektnpa Opog avtd
avapeitar pé v mapdbeon devtépov dmodeiypa-
t06. "Etot, 10 mAfjfog adtdv mol petavactedouvv
anod tov x®po k mpog TOV xdpo A Bewpeitar dvri-
oTpOPMG Avaroyo mpodg tO mMATB0g TV TPOCPEPO-
HEVOV €DKALPLOV Ao ToUg mapepBariopevoug yb-
povg petald k kai A. ZE pa mpdtn Bedpnon, 16
nmAfjfog avtd Bewpeitar avaroyo mpog 1O MATEOG
TOV HETUVAOTOV TOD eloépyovial oTolg ydPOovg
petald k xai A, ol d6moior Bpickovtar o€ kOKAO pé

6. £16 mpotoTuTo Gvagépovtal vrd tov dpo Intervening Op-
portunities.
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KEVTPO TO péco Tig dnootdoemg kA kai dxtiva 16
mood g dnoothoewg advtig. "EmmnAéov elodystar
arn6 tov Stouffer 6 dvopaldpevog mapyovrag
anwbfhoemg, 6 dmoiog dnuiovpyeitar and tolg EEep-
xOHEVOLG  peTavhoTeg OAwv TdV TEPLOXMDV TOD
Bpickovtar mAnoiEotepa otV mEPLoxH A an’ 8,1t
othv neprox k. "Etol tehik@ AapBavetar katd to
devtepo moderypa tod Stouffer:

M) (M.)
MoK R — o
M- n(e-n) n.(A)
omou:
My 1 10 mAfifog TV petavaotdv mob EEEpyovial and 1o
x®po K.
M.x 1 10 mAjBog tdv petavactdv mol elcépyoviat otd
A®pO A.
M'n(x—k) 1 16 mAfifog thv petavaotdv mov sloépyovial of

xbpovg petald k Kai A.

Mn.(” : 10 mAfifog tdV petavaotdv mol EEEpyovial amd
ToUg N y®povg, of dmoiot Bpickovrar mAnciéctepa
mpog TOV A am’ 6,11 mpog TOV xdpo K.

Elvel @avepo, 6t ta droteréopata t@v Omodery-
patov  tod Stouffer elvar ixavomoimtikd, Otav
Swatibevtar yid kabe ydpo 1@ TAHON TdV eloepyo-
pévov kai EEgpyopévov petavactdv. "Avtifeta, té
brodeiypato peovektodv Og mpdG TOV MEPLYpO-
Qo yapaktipa,” 6 Omoilog dmokAeiel mEPAITEP®
eneEnynpuatikn Epunveia tod Qavopévou.

2. megrygogixd vrodeiypota

Iéa ™y xéioyn tdv peovektnpbtov tdv Omo-
detyparov Bapvtntag d0Onkav and peretntég vmo-
deiypata ta Omoia, otnplopeva TOAAEG Popég oTh
Baowkn oyéon tob Pareto, gichyovv éminiéov ma-
payovieg kupimg oikovopikfi QUOENS.

Xt6 Umoderypa mol mpotdbnke amnd OV Nel-
son(15) yivetar mpoon@beia v dratvnwdel dkpiBeé-
otepn oxéon avagopikd pé TOV Oplopd TOod TAN-
Bovg v petavactdv. “Etol, katd thv Epevva émi
g KivnTikotnTag tod mAnbuvopod otig drapopeg

7. Zta mepypag@ikd vmodeiypata mpémer va avagepfel xai 16
Omodetypa mov mpotddnke ano tov Wolpert (27), nap’ dro mov
Exel puepn oxéon pé ta Omodeiypata dvvapikod. Baoikh Ev-
vowr otd v AOym Omoderypa dmoterel | Evvola tfig M@elipnod-
mrag kabe meployfg, MO AVIAVAKATTOL OTHV KVNTIKOTNTA
to0 mAnBuopod. 'EmmAéov, Bempeitar 6t of Evarlayég kivnri-
kotntag EEaptdvTal and to Eminedo ikavomoinTkOTNTAG Kai
and 16 diktwo mAnpogoprodotiioemg mov Swtibetar yid thv ék-
tipnon tiig deshpotnrag thg mepoxfic yia kdbe @aon to0
«oikod kukiov» (‘Exkmaidevon, eicodog othv dyopa épyaoiag,
yapog xth.). @ 16V m060TIKO TPOGBOPIORO TdY EVvoldy av-
v AapBavovtar ta Eumeipikd otatiotikd dedopéva yid ThHY
KivnTikomta 1o tAnbuopod.



noiteieg t@v HITA kata thv mepiodo 1935-40,
SamiotdOnke abénon tfig mukvoTnTag tod mAnbu-
opod kata 19, mod avtiotoyel of abdénon tfig
TUKVOTNTAS TMV EICEPYOHEVOV HETAVOOTOV KOT(
0,8629% «xai tfig mukvotntag tdOV EEepyopévavd
petavactdv katd 0,826%. ‘O Nelson Aowmdv koté-
Anke ot6 ovumépacpa Ot EpocOV ol delkteg dia-
PEPOLY OMUAVTIKA GmO TH povada, 8&v pmopel va
BewpnBel | kvnTikdOTMTA AvGAoyn PO TAV TL-
kvotnta tod mAnBuvopod. ‘Emmiéov, f| ypnoipo-
ToiNon MocooTAV KivnTikOTNTag® GmokAgist TOUg
nepLocoOTEPOVG GAAT Oyt dhouvg tolg Taphyovieg
petaBoAfig mob mpogpyovtat and tTHV dAlayf othv
katavoput| tod nAnbuopod. "Eav Oewpnbel 611 Oeti-
k&g 1| apvntikég émdphoelg anod thv eloaywyn tod
napayovta petaBoAfic tfig mAnbuvopiakfic katavo-
pfig €énmmpedlovv katd 16 8o moc0GTO THV KIvn-
kot Tpdg Ta EEw 1 Eow, tOTe pmopel Koth
Nelson va ypagel f| oyxéon:

Yy W, 0862 0.826

~ 2.1
Ma=P. Py .U=P, P, .U @D

6mov

Px. Px» napiot@vovv ta dvtictoiya mocootd mukvotntag xai U
avegaptnn petabinth dovoyétiom npodg ta Px kai Pa.

‘O Baowkog mpoBAnpatiopds katd Nelson Eyket-
tor otfv Epunveia Ttig ékpphocewg (2.1), dmov T
KivnTuikotnta Kai mukvotnta nAnbuvopod elvar mo-
AvmAokdTEPN AMO pid ypappikn dpoyeviy EEicwon.
Thv épunveia adtod tod yeyovotog 6 Nelson 11
diver pé thv eicayoyn £vog mollamiaciactikod
naplyovia ot6 Bacikod Omoderypa Bapinrag, mov
avrikatontpiler tig mpoocwnikég oyéoelg Tod ATO-
pov mol petavactebel, mpodg Gropa GAA®V mEPL-
oy ®v.1°

INéa v avaivon tod morAanmiaociactikod wa-
payovta ypnoiponotndnkav maiivépopikd drodeiy-
pata pé EEaptnuévn petabBAnth TV KvnTIKOTNTA
00 mAnBuopod, molh Ekepaler katé Nelson 16
nmAfifog TdV oyécemv TOV GTOPOV HETAED TV Y-
pov K Kai A.

“Etot, Eexvoviag and 16 Baoikd dmodderypa:

IOQMKM = Ylogx7+prA1 (2.2)

8. Zav mukvotnta t@v petavactdv mov eicépyovrtar fi EEép-
yovtat Opiletar 6 Loyog ol OAwkod mAfBoug TV pETAVAGTOV
nov eioEpyovran fj EEépyovian, npog 6 EpBadov Tig fewpoipe-
VNG mepLoy fic.

9. Zav mocootd kivnukomtag Opiletar & Adyog tod mAA-
Bovg adt@dv Mol petavactevovv (eicepyopevor f EEepyopevor)
npog TOV TANBuopod ThHG mEpoy fig.

10. «Relatives and Friends Multiplier».

Dmodelyuara yid Ty xuwnrxdTnra ainbvoudv

omouv:

M'()‘T 1 16 mifBog ThV petavactdv and T xdpo K mMPog
OV x®po A Katd t6 xpovikd draotnua T.

Xt I KOWV@VIKO-0iKOvVouIKf ave&aptntn petabinth.

Rear @16 nAffog TOV TPoCOTIKDY CYECEOV TOV ATOR®V

100 xOpov Kk Mpodg ltopa Tov xGpoL A katd TO YpO-
VIKO Saotnpa T

Ocwpeitar dtu:

logR, 5+ =ulogMKA(T_') (2.3)

OmoTE MpoKLMTEL:

log M\, =vllog X, +apX,_(+......+d B'X,] = o
_ ToT ’
=YlogX, [1+aps +...... +ap's ]
omov:
85(0=12,...,1) : oi cuviekeotis ouoyetioeng TV Xa
Kai X°_|
"Eav 61=52= = 57=6 , TPOKUTTEL TEAIKG
1
logM, \,= =aps ! log X, (2.5)

Y1 peydreg Tipég tod T.

'Ano thv tedikf oyxéom (2.5) mpokimtel Gpécwg
ot dév elvar duvatov va Bewpnbodv cav avegap-
m1eg petaBintés daopég oikovoplk®dv mopayov-
tov, my. Oweopis piobBodooiag, ouvviereoTég
avepyiag petagd mepoy®v KTA., @od 1 cvoyétion
v (AX)w kai (AX)u elvar -1, &vd yevik@ Bewpei-
tat Ra=Rix.

Avtifeta, Gv 10 pétpo @V Bepodpevev peta-
BAntav elvar 1@ i dg mpog Mw xai Max, mod
onuaivel ovviereoth) ovoyeticewg +1, tOtE O
ToALATAQCIOOTIKOG Ttaphyoviag AapBaver oyetikd
peyareg tpés. Iopaderypa tétorwv petabAntdv
arnotedel 1| amdotaon petald OV Bewpovuevov
nepoy®dv, f Opropévog deiktng  Bropmyavikiig
oporotnTag. Tehikd, N Evdiapeon mepintoon Katd
v Onoia O ouvieheotng ocvoyeticewg Aapbavet
undevikég Tipég onpaivel Ot | aveEaptnTn peTa-
BAnth &ni tfig Mw elval dovoyétiotn pé thy ida
petaBinti &ni thg M. IMopadeiypata tétorwv
petaBAntdv drotelodv m.y. N eicodnpatikn Katd-
otaon, 1o éninedo avepyiag xtA. LTy mepintwon
adth O ToAAaTAacIacTIKOG Taplyovtag elvat Tpay-
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HATIKOG, GAAG OMOOONTOTE MIKPOTEPOG GmMO THV
mpoNyoLUEVT TEpinTOOT.

Ta droteréopata thig Eumelpikiig avaidoemg yid
otatiotik@ dedopéva Thig meprodov 1935-40 otig
noAteleg tdv HITA minocwalovv apketd mpog
Bewpntikn mpoBreym, OmoS @oivetar amd TOV
akorovbo mivaka (2.1). "Etol, épodoov fj Omdbeon
OV Tpocomk®dY oyécemv Enainbedetar Epmeipi-
K@, avtikpoletal avtopata H vmobeon Ot 1 Kivn-
TkOTNTO ToD TANOuopoD Epeavifetar cav Sadi-
Kaoio peylotononoews 1o l00dHHATOG.

MINAKAZ 2.1

MetaBintiy X ZUVTEL. CUOYET.

Oewpnt. g X

CUOYET. &ni g Mxio
log (arnootaon) +1 -0,568
log (8eiktng Brop. OdporoTN-
Tag) +1 0.638
log (Gvepyia oto ydpo
A=(log Ux) 0 0,205
log (elcodnpa otd dpo
rM)=(log Yr) 0 0.139
Ur—Ux =1 -0.077
logYa—logY« -1 -0,074

’Aviroyo mpog 1O Dmoderypa Mol mpoavapipOnke
elval kai 16 Onodderypa mob mpotelve 6 Sommer-
mejer(19). Zekivoviag ano 1o Baoiwkd OrOderypa
Suvaptkod elc@yel oTh) ouVEREW TOUG EMAVUAUp-
Bavopevoug mapayovies EALemg, Omog TO pEGO
eloodnpa, 6 deiktng avepyiug, 6 Babuog dotiko-
nomoewg, of Empaveleg mpacivov v KATOIKO
k.G Té i pabnpatikn Ekepaon TO LTOSEIYHA
ExeL T popot:

-1 3
1 -a > +wo (F -F )
M“:TPK PrDx (1+8G,,) , p{cop PR EA | pK

1 -a -1 . S
M= P Py Dy (1+5G,,) E{oop o (Fun pr)}
an’ démov mpokvNTEL OTL

—a -1
M *Mae =RPrDyy (1+BGy ) E o

omou
Gx)‘ : ol dwgopés oty Katavopd tod nAnduopod katd
Opnokevpa, moH BE®PODVIUL AVTITPOOCWTELTIKES Y1
TV KOWWVIKT aroctacn petalld tdv yOpov K Koi
A
Fpk © N opéom Tipn o mapayovia EALEmG poyid Ohoug
TOUS KUTOIKOUG. )
B'”op : otabepéc.
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Kata v €pappoyn tod Omodeiypatog amd toOV
Sommermejer otig OAkavdikég Emapyieg, amodei-
xIKe 611 O Mapayoviag TG ACTIKOTOCEWS TOD
nAnBuopod elvar 6 omovdardtepog am’ Groug
doovg émevepyodv. Avtd dnotehel &Eeidikevpévo
cuumépacua yie v épevvnbeioa meploy .

'Ekt0g  and th mpoava@epbivia  meprypagikd
omodeiypata, d00nkav anod épevvntég Omodeiypata
6 oOmoia Booilovtar of oikovopikég Oewpieg.
"Etot, 16 @aivopevo tig kivntikodtntag Bempeital
oav Sadikacio Tpooappoyis tod TAnBuopod TPog
TOV TPOCPEPOUEVO OIKOVOUIKO Y ®po kai &pevvi-
tal idwitepa, £av N dwdikacio adth pmopel va
Bewpnbel cav npoonabewn éichoewg OV elcodn-
patov. Zthv mpaypatikoOtnte, O mpoBAnpa dév
tifetar povo Omo T popen T elcodnpatikig/
Swapopdg,'t GG Emmiéov OO TH popeN drago-
pdv ot duvatotnta anacyorfoemc.'> ‘H 0fom,
Umo TV mpdTN popen, mpobmobiter mANpN dna-
oyOAnon Kkai aviayoviopd. Movo othv  mepi-
nTwon auth prnopel va Beopnbel dt1 | KvnTiKO-
mta o0 mAnBvopod eivar anotéhecpa TOV EpQU-
vilopévev  gloodnpatik@dv  dweopdv. “Etor, 7
TPOCPOPU E£PYacing KUTUVEHETAL KAT( TETOLO TPO-
mo, MoTe VA METOYEL T HEYUAVTEPT TAPAY®YIKO-
mra. ‘Avtifeta, f| devtepn Ofon dmokhieiet mANpN
avtayoviopd pé v eloayoyn tig Evvolag tod
AOPoOL, TOL oNpeivel SLVATOTNTA HOVOTOAI®V,
dniadny duvatotnta avepyiag.

IMa v Epevva tétomv Bécewv 860nke and TOV
Sjaastad(18) Omoderypa, mov &fetéler Tt oyéon
00 QaIVOpEVOL THG KIVNTIKOTNTAG TPOG TNV Elco-

dnpatikn  kataotaon f| THY avepyia. TN yevi-
Kevpévn Ex@paon tO UmOdelypa Exel TH HOPOT:
MK=F(L,Y,AYI,S,U) (2.8)
omou:
M 1 6 Selktng thg KvnTIKOTNTAG. dNAadn O AOyog TS

Swgopids petaly eioepyopivov Kai  EEepyOpEvOV
npog TOV OAkO mANOLoHO.
: 10 Kath KEQUAN £lcOdNpa.

L 1 6 hOYog tol GypoTikod mPog TOV OAIKO TANOLONO.

AY/Y : 0 deikTNg TOU KUTG KEQUAT £10OSNHATOS.

S : ) péon Suapkela oyohkiG EKTAIdEVCEWG OF £TN).

U : O deikTng avepyiuc.

‘H &pappoyn tod Omodeiypotog otic moAlteieg
tdv HITA yid ™ ypovikn mepiodo 1940-50 dmné-

detge Ot | kKivmukotnTa E€uptdtorl Katd Bdaon
and 1O Kuth keoAn eicodnua. Emmiéov, 7

1. Income Thesis.
2. Job Vacancy Thesis.



Epappoyn tod Omodeiypatog of tpeig Opadeg Mit-
klag anéderke, 6T, £av N petaBAntn Y Wrtav on-
povtikf  yié to0g  petavactevovieg o MAlkia
petald 15-24 &tdv, frav omwodfmote AiyotEpO
OMUAVTIK yud Tovg petavaotebovieg o€ fAtkia
petagb 25-44 étdv kai aohpavin yia v Tpity
Opada anod tTHv fidkia @V 45 £1dV Kal Tave.

Thg idwag popoiic Bewpeitar xai 16 Omodderypa
nov mpotewve 6 Tarver(22), kai mov £€pappuoctnke
oth perétn tfg KwnTikoOTTAG TOoD TANBLoHOD
HETAED TOV KEVIPIKOV TEPLOYDV TV pEYOA®V TO-
Aewv tdv HITA kai tdV nepipepelak®y KatolKfot-
pov {ovedv. To arnotéreopa tfig avaidcemg avti-
kertar Baowkd mpog 1O Amotéhecpa Thg Epevvag
100 Sjaastad. A0t6 ftav GAr®OTE QLOIKO EMAKO-
Lovbo, Gpod TG KVNTIKG Qaivopeva mol diepev-
vobvtar glvar Sdwagpopstikd. “Etol, katd tov Tar-
ver, amodeiytnke Ot1 N KvnrikOTNTO TOD TANOUL-
opod EEaptatar kvpiog amnd kamoio otabepd
naphyovta, LopoKINPLoTikd yid kabe mAnbvopd
cuykekpipévn Opada. Katomv amodeiybnke, Ot
mod pikph Enidpacm dokodv, katd oeipd, 1O mo-
c00TO TV dnacyorobpevev oth Bopunyavia kai
10 £minedo popPOCENG.

‘Avtifeta mpOg TG cupmepdopate  AVOADLCE®G
katd Tarver, of Kaun kai Fechter(8) Osdpnoav
Ott 1| avaivon 1ol SeikToL KIVNTIKOTNTOG KATH
enayyehpa 0G ftav O 18emdEcTEPOG TPOTOG Y1d TH
HEAETN TOD Qaivopévou. TOpeovae pé 10 LTodelypa
nol mpotdbnke, amodeiyOnke Ot adénon tod dei-
KTOU TMV GTaCYOAOVHEVOV, EKTOG TOV AypoTtdv,
amotelel 16 kLPLOTEPO @iTlo THG KIVNTIKOTNTAG.

‘H onpacia tod deiktov avepylag EEnyeital and
10 Omoderypa molv mpoéTEwve O Blanco(2). “Etot,
Katd v £pevva TR KvnTIKOTNTOG TOD TANOUL-
opod petagd tdv molteidv tdv HITA katd ta €
1950-57, amodeiytnke 6t1 16 85, tiig petaBoAiig
TS KIvnTikoTnTag mpoépyetatl amd T petaBoln
otov deiktn thg avepylag. Téhog, @&roompeimto
elvar 10 Omoderypa mov mpotdfnke amnd tov Dret-
takis(5) ywd th perétn tig KwnTikOTNTOG TOD Oi-
Kovopikd dpdvtog mAnbuopod petafd A. Teppa-
viag xai pecoyewakdv yopdv, otic Omoieg ovyka-
taréyetar kai | “EALGSa. "Etol, 6 Drettakis Oed-
pnoe kat’ apyxn 10 mAffog T@V drOpwv mov eio-
épyovtal oth A. Teppavia kol dpodv oikovopika,
pé ™ petaBAnth Y: oav Ekbetikn ocvvaptnon tod
nmAnboug tdV EEepyOpevov Z: Thg popefic:

®©
logYr=ar = (1-A)P logz +V; (2.9)
P=0 T-p-1

Mé v eloayoyh aveEaptntov petaBAntdv, drwg
6 deiktng Bopunyavikfc tapayoyfc thg A. Feppa-
viag X« kai 16 mAf0og tdv dnacyolovpévov oTh
A. Teppavia X:z, amodeiytnke 6T1 oNpavTiKy HTav
povo 1 devtepn Xep.

modelypuara yud Ty xuvnTixoTyTa TANOVOUDY

"Etot 16 Onoderypa EhaBe TRV TEAKT pOPOT

[e'0) 0
|00Y~r=aA§_°(|—A)P logz ,_,_y Wf_o (1-M logXr-p: 2tV
(2.10)

T6 Baocikd cvunépaouo mov pmopel va mpokdyet
an’ 6ha ta dmodeiypata mod mpotabnkav xai moo
anookomodv otfv éme&fynon tiig KivnrikodTNTOg
o0 mAnBuopod pé Baom tig oikovopikég Bewpieg
glval, 611 T4 dmoteréopata kabe Epevvag mapov-
clafovv pié EEeidikevpévn Katactoomn. “Emopé-
vog, i épappoyn tod Omodeiypatog of Opiopévn
gmoyN, ot Opiopévo y®po kai o& Oplopévo mAN-
Quopo, umopel v 6dnyel of SlaPOPETIKO GmoTére-
oua.

3. otatxd mbavobewmonuxd vmodelypara

To6 Buoikd TAEOVEKTNHA TOU TPOKLMTEL Gmd THY
gloayoyl mbavobswpntikdv peboddov  yia THY
meplypa@n TG KvnTikdtTag tod  mAnbucpod
avéayetal otf duvatodTnTe mMEPLYPUQiis, dvaricemg
Kai mpoyvhoewg tob Qaivopévov pé mpovmobicelg
@BeBarotntag. "Etol, Unapyel mhéov 1 duvatotnta
v Bewpnbody pikpo-vmodeiypata mob Bucilovran
GTAV MPOCONIKY OCULUTEPLPOPE KADe GTOpOL TOD
ninbuopod kai Oyt otV Opadikh) CUMTEPLPOPE
toD ovvokikod mANOuopod. Adto Gmotekel 1idn
npoxmpnuévn  Swwdikacia  Epedvng, mod  elvai
gpappooiun, dtav elval yvootoi of yevika mhai-
ol of Bacikoi vopot mov diEmovy oV TANOLGHO.

Zekvdvtag and ta dmodeiypoata Bupvtntag kol
Suvaptkod, dmapyel mhvta f duvatotnta véa Sobel
avaroyn mbavobewpnrtikn Ex@pucn avtdv @V
ornodetypdtov. Iy, ot6 mdderypa (1.2) 16 mAfbog
M v petavaotdv and tOv xOpo K mpog TOV
1®po A pmopel vé BewpnBel ioo mpodg TOV TANOL-
opd 100 YOPOL K, TOAAATAUCLACPEVO GQEVOG HE
v mbavornta Ki va éEEABer amd toOV x®PO K
kai apetépov pé v mbavotnta K va elcéiBet
otov y®po r. "Eav Anebel Omoyn, o6t fi mbavo-
mra va eicélber oto ydpo A EEaptatar evBEwg
and tov mAnBuopd Pi kai ano 16 avtictpoo T
anootéceng Dw Oyopévng ot ddvaun o, TtOTE
npokUMTEL Guécmg Ty Gvaroyn mibavobewmpntikn
Ekepaon tod Onodeiypatog.

‘H &vvowa tiig mbavotntag, mold Exer eicaybel
oti &v Aoym Omodeiypata, pmopel va EpunvevBel
katé d1ttd tpodmo. "Etol, otiv mpdtn mepintwon,
f mbavorntae Ki mapiotavert 16 mococtd Tod
ninbuopod mol EEEpyetal Gmd TOV Yxdpo K, EVE
ot devtepn mepintwon mapiotaver THY mbavo-
mta Eva dtopo mov StaAéytnke tuyaic Anod TOV
ninbuopd va Byel ano tov ydpo K.

¢ otevi) oyéon pé 1@ Omodeiypata Bapdintag
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‘Enfedonon Kowwvixv "Egevvawv, 6 xai y’ tetodunvo 1977

Bpioketar kai 10 avaroyo mibavobewpntikd mov
npotetve 6 Kuldorf(10) kai nod Bedpnoe 1 Aoya-
ptBpokavovikn katavopn yid TtV avaivon tiig
oyxtoemg MeTaEDL KvnTIKOTNTOG Kai Gmoothoewmg
Dw. pé thv dkodrovdn popen:

Doy -p)2
RO N, e (L L. .l 3.0
\/2_no Dia 202
bmou:

MK)‘ : Ek@paler THy mbavotnTa HETAVUOTEVCEMG Kai

DKA 1 v anootacn petagd @V LGPV K Kai A.

IMa tov npocdiopiopd tétolwv oyéocwv petakd
Klvntikotntag kai dnoothoemg d00nke and toOV
Thomlinson 16 dk6rovbo dmodderypa:

5 rp
P [[, Skixy Dyy ey
KA;p= 5 B
2npff Dxy dxdy
Yy Ya

(3.2)

Oonovu:

E‘XIP : f| mBavotnte petavacTteboE®g Gmd TOV YOPO K
otov xdpo A pé THV mpobmodbeomn Ot Swavvbnke
aroctacn p.

Dx,y: : "H mukvotnta tod tAnBUoHOD PE CUVTETAYHEVES X.Y

o016 1dpo k (xe(w.B). ye(y.9)).
: To pfkog tod ydpov Kk, T dmoio mpokimTeL Gmd
T xapakn xkOkAov pé KEVIPO X,y xai axtiva p.

‘H Zpappoyf tétowwv Omoderyparov  6dnyel
onwcdnnote of mPOoEYYIOTIKOUG LROAOYIGHOUG,
nov, 6nwg amodeiybnke otiv mpatn, £&aprdvrar
and T YE@ypoQlKN Katavopun tod mAnBuopobd.

Katd thv televtaio eikoocaetia, 1 ypnoipo-
noinon fHAektpovik®v dmoroyiotdv Edwoe T Su-
vaTOTN T AVOnTOEE®G DTOSELYHATOV TTOU GmaitodV
peyéhovg apiBuntikodg Omoroyiopovs.'*  “Etot,
610 Omoderypa mod mpothbnke amd toOV Morril
npocdiopiletar Y16 kGPe Gropo 1N mbavotnta
petavacteboems and ToOv x®dpo K mpodg TOV XdPO A
chv ovvaptnon OV TPOCOTIK®OV idothtwyv, T.).
filikia, Emdyyeipa, tOmog Kotowkiag k.d. xai tdv
idlothtov OV xOpev k Kkai A, 6mwg m.yx. mAnOu-
OpoG, Kot KepoAnv elocodnpa, K.&.

IMapé th dvvatotnta mod mapéyovv oi NAekTpo-
vikoi Dmoloylotég otovg Omohoyiopols, Sév elvat
ebkoAn 1 &puppoyf tétorwv Dmodelypdtov yoti
Aeimovy otatioTik@ dedopéva.

Tuyyeviko pé 1@ Omodeiypota mov Eyouvv dva-
@epbel Bewpeitar  avtd Mol mpoteive O Porter (16),

13. Bréne m.y. Price (17), Morril (13).
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and v droyn O6TL dnookonel GTOV TPOCIIOPIGHO
tfig mbavotntag petavaoctebosmg pé Baon yopa-
KTNPLoTikég 1810tNTeg TOV YOpwv K Kai A.
Zuykekpipéva Bewpeitar t6 LoOdeLypa:

M (e.0] [e.0}
kA=KP L BAMNGI+KPLZ Ry (INE) 63
dmov:
K 1 'O péoog deiktng mpoogopds Epyatik®dv Otcewv,

dniadf 6 Aoyog thv ErevBepov Btoewv mov Omap-
ovv, podG TOV OAIKA Amucyorovpevo TANBLONO.
: To nifiBog v mpocepopevmv Epyatikdv Bécewv.

m

v : To6 mAfbog tOV atopmv mov avalntodv Epyatikn
Otom.

n(p) : ‘H mbavotnta dote va nheovalel 6 apibpuog avtdv
nov Em{ntodv Epyatikf OEon katd p povades.

n() : ‘H mbavotnta dote va mheovalel f tpoopopd &p-

yatuk®v OEcE®V Katd vV pOVadES.

F:(A(") : 'H mBavotnta, Gote yid p npoo@epopeveg Bicelg
Eva GTopo va pETavacTeVoEl Gnd TOV XDPO K OTOHV
AOpO A.

F:()‘(v) : "H mbavotnta, dote yia v Gropa mov avalntodv
Epyacia, va 800el of Gtopo mpoepyOHEVO Amd TOV
1®po x pia EAevbepn Béom otov xdpo A.

'Eav Fpx mopiotaver 16 mocootd 1od OAikod
ninbvopod T, mod Swopéver o€ kOKAO aKTivag p
kai kévrpov k, tote N mbavotnta Pa(v) AapBave-
tatl ion pé:

P v—1
TK (1-Foy )

v

OmoTE TEMKG TpOKLNTEL:

M

Pe P 1 1
= 1 (3.4
=K—5 {1-Yﬁ-:FpA) * 1—v(1—pr)}

Omov:
Y O mapapetpog mov Exet eloayBel yua tov Omohoyiopod
t@dv mbavotitov T(p), T(v).

Odolaotikd y1a4 tov Omoroylopd avt®dv Oewpn-
Onke 7 186Tnta 100 Mapkoe, mod yih ™ onpo-
oila g 04 dobel Extevéotepn avaivon othyv Emo-
HEVN TaApAypa®o TdV GTOXAOTIKMY LTOdELYRATOV.

To bnoderypa tod Porter épappoctnke cé ota-
ToTik@ dedopéva ot Toundia kai th amoteAé-
opota ftav ikavorontikd. ‘Opiopéveg dmokiicelg
mov éupaviotnkov 6dnyodv otnv avaykn eicayw-
Yfic Véov petaBintdv.

M agoonpeiotn  Opada  mbavobewpnTikdV
onodetypdtov elvar adté mov avikovv oTOV OYE-
TIK@ vedTeEpo KAGdO TG Bewpiag TV dnoghoewv,



and 1t Omoia MO AvTTpocwnevTikd Oewpeital
abtd mol mpot@bnke ano tov Wilber (26). Tav
Baon ywa v avantuén tétowwv Ormoderypdrtmv
BewphBnke t6 OmoOdetypa Tob Bayes otfv kAaoiky
HO PN

P(HNS)

P©) L

P(H/S)=

“Kata Wilber, t6 yeyovog H mapiotaver tic &idi-
KéG Kataothoelg kwvnukotntag [Hi: koud peto-
BoAn, Hx (k= 2,...,5): petavaoctevon oé ydpeg of
Srapopeg amnoothoeig] kai avtimpoocwnevel YEVIKO-
tepa TOV y®po otov Omoio Ba kivnbel €va Opt-
opévo mAfifog atopwv. IMapopowa 16 yeyovog S
TOPLOTAVEL YEVIKG TR @DoN 10D KIVOUHEVOL TAN-
gucuoﬁ, £330 TtV Nhwkia TG petakivoduevng Opa-
ag.

Tehkd Y14 1OV TPOGdLOPIoRO THG AVAHEVOHEVIC
Tpfig g deehpoTtag AapBavetar & Opropod:

EU)=2PH,/S,) U, (3.6)

émouv Ux /| d@elipdTTa Y14 droctaon K.

I'é 1oV Tpocdloplopd g OGEEAPOTNTAG HETAED
KivnTikotntag kai Hikiog Bewpeitar 6 mivakag A,
14 otoyeia tod oOmoiov divovv 1O péco Etholo
gloodnua katd frikio kai katdotaon KvnTiKoOTn-
tag. Ol Omo ovvBhkn mbavotnteg thg OpLopévng
KWNTIKTG KOTAOTATE®MG TEPLEXOVTUL OTOV Tivaka
B, 6 6moiog, o6& cuvdvaopd pé TOV mivaka A, Emi-
TpEMEL TOV MPOCAOPIOHO THG DEEAPOTNTAS a
priori xai a posteriori. ‘H épappoyn tod dmodeiy-
patog ot otatiotik@ dedopéva otig HITA Edwoe
16 EKMANKTIKO Gmotélecpa, 8Tt T dxwnoia damo-
telel TV GEelpdTEPN TPAEN, EQOCOV 1| OQEALLO-
mrta AapBavetar pé TH HOPON YPMHATIKAV elc0-
dnpatov.

‘Onwodinote, | AvantuEn Lmodelypdtmv TéTotag
popoiic elval doonpeiotn kai dév Exer axoun
dievkpiviclel i mAnpng a&ia tiig peBodoroyiag
adTig.

4. croyootxd vmodeiypara

Té otoyactiké Omodeiypata avikovv £ Opi-
opod otov KikAo t@v mbavobewpntikdv Kai dia-
yopilovtar and T dvopalopeve otatikd f| xia-
okd pé Tty eloayoyn 1od Tapapetpikod ybpov, 6
onolog Ekepalel tOV yxpoOvo oThv mepintwon TdOV
Snpoypagikdv tmodetypatov. Ilpaktikd, katd T
peBodoroyia adth, kataokevalovtal drodeiypata,
14 omoia mapéxovv T duvatotnta pEAETNG TOD
QaIVopéVOL THG KvnTikOTNTag TANOuoP®V KaTd
Th xpovikn EEEMEN.

DrodelypaTa yid Ty xvnTixoTyra aAnbvoudy

‘H nphtn épyacio pé Baon 1 Bewpia tdvV oTO-
yaotik®v Gverifewv 800nke and tolc Blumen,
Kogan xai Mccarthy(3) npiv gikoot ypovia mepi-
mov Yié T peAétn Tig KvnTiKOTNTAg TOL Epyalo-
pevov mAnbuopod otic HITA. “H mpoomndabeia
nfipe mpotomoplaky, Gvoige éviehds véoug Opi-
Covieg Y10 TN HEAETN Oyl HOVO QULVOUEVOV Kivi-
TikOTNTOG QARG YEVIKG Yid OLOKANPTM THY KOW®-
vioroyia. "Hdn elye xahvpbel f diepevvntiki £p-
yaoio tdv mpoBAnpatov pé T pakpo-avaivon
kai frav dpeon 7 avaykn eloayoyfis pedodwv,
nob 06 Emitpémouvy T HiKpo-Gvaivomn.t4

Ao 14 TpdTE 6T0Y0oTIKG Urodeiypata Bewpel-
Tl adtdo mod d60nke and tov De Cani (4).°O Bo-
o1kog mpoBinpatiopds elvar 6 mpoodiopiopog g
katavopflg tod mAnbuopod, mol Exer T duvvatod-
mta va Kiveltar petagd dbo ydpwv, cav cuvap-
mon 1o xpovov. “Etct, Gv 6 Ohikdg mAnbuouog
otig meproyés A kai B elvar N kotd i xpovikh
oTIyun to, T6te 6 TANOLOHOG TOD Ydpov A elvar xo
kai tod ydpov B elvar (N—yxo). Ol Baoikég mpob-
nobéoelg tod Omodeiypatog elvat:

a) ‘H mbavotnta va adénbel 6 mAnbuopog tod
xopov A katd pla povada xatd th Sidpkela M
LPOVIK®V TepLodov elvar dvaioyn tod mAnbuopod
N—y tob ydpov B xai tiig petaBintiic n, dniadn:

P(x=x +1/n) =\ (N=x) n+0(n)

omouv A otabepa xai 0(n) duvéaperg thg petaBAntiic n peyarite-
peg TG povadag.

8) ‘H mbavotnta va peiwbel 6 nAnbuopodg tod
xhpov A katd pio povade katd T dapkela M
neptodwv  elvar avaioyn tod mAnbuopod x TOD
xdpov A xai tfig petaBintiig n, dniadn:

P(x=+x-1/n)=pxn+0(m)
omov p otabepa.

v) ‘H mbavotnta va petaBinbel 6 mAnbuopog
toD yhpov A and yx o y povadeg yia yFEx+1,
x—1 teiver mpodg 106 pndév, Otav N Bewpolpevn
1povikn diapkela teivel Tpog O pundév, dniadn:

P(x=¥ /n)=0(n)

Mé¢ Baon tig OmoBéoeig avtég, mob o MOAAG
onueia dév EkQpalovv TAHPOG TV TPAYHATIKOTN-
ta, AapBavetal 16 cvoTNHE TOV Sra@opikdv £E1-
choewv tod Kolmogoroff yia thv mibavotnta

14. Mé tov 6po pikpo-avaivon amodidetar & dpog mikro-
prozesse, 6 omoiog Karimtel O pépog TS Epeuvag O Omolo
otnpiletat ot pEAETN TG OUPTEPLYOPES THV HOVEdWY TOD
£PEVLVOUEVOL Y DPOL.
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Py(t), dote 6 mAnbuvopog tod ydpov A Katd T
%povikn otiypf) Tt va elvar . T'é N=1 nmpoxintet
] aniomompévn popen toh GLOTANATOG:

dPo(T)
o =—AP0(1)+.|.P'(|-)
@.1)
dP' (7)
—d'—=—pP‘(1)+A. PO (r)

apod othv mepintwon adti xo AapBaver tig Tipég
0,1. T 16 ovope TV Sweopikdv EEicMoE®V
mov mpoékvye kai moL Ekepalel T cuvumEpLYOpE
£vog atopov, AapBavetar Avon pé ThHv eloayoynh
v yevvnipidv cuvvaptioeov G(g, 1). Tehika, Gv
IeBel dmoyn 611 | ocvpneprpopd N dtopov £x-
epaletar Amd TO YIVOHEVO YEVVITPLAV OULVAPTA-
cewv tfig adtiig popefig, mPokLMTEL GTNV OPlaKT
nepintmon:

opG (;,1)=(_);$+_P)N (4.2)
At+p

T>®

'And ™ oyéon avti mpokimTovy ebkora oi Opia-
KEG TMAPAUETPOL TG KATUVOUTIG PE TH HOPON:

NA
opE(x /1)=
T-»QX/ A p

¥ il
[¢] A ) S mm———
:—onx “""‘)2

‘H npdtn maphpetpog kepalet Ty OpLokh Kotd-
otaon g péong Tipfig Tod nAnbuopod kai f dei-
tepn T Sdwomopd. Of maphpetpot TpokvTTOLY £V~
Koha, kai yid 6mowdfmote ypovikn oTiypt|, &md
tig avriotoyeg yevvAtpleg ouvvaptnoes. "Avtide-
ta, yivetar EEaipetikd dvokohog O Omoroylopodg
g katavopfic thg mbavotntag Py(t), mol divet
v tAfpn Abon tod mpoBripatoc.

Tivetar gavepo, kai adtd frav 7 aitia thg avo-
AvtikOTEpNG Mapabicemg o Orodeiypatog tob De
Cani, 61t | avantuén otoxactik®dv OTOdeypaTmv
nov Buoilovial o& aniomoinpéves Katd tO piiiov
fi fttov ideatég vmobéoelg, dmog m.y. N otabepod-
mte OV TapapETpov | Kol A, dnpiovpyel fidn
Buokég duokorieg katd th pabnpatikn Eneepya-
oila, N Onoia o0& mOAAA TOLVAG)loTOV onpeia elval
avonépBAntn. "EmitAéov, mpog 1O mapdV TOLAG)L-
otov, &lval SLOKOAMTUTOG OMOLOCONTOTE OTATL-
otikog Eheyyog tOv Lmobécewv mol TéOmkav kai
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anoterel 10 debtepo Koi £&icov Baoikd okéhog
g OANng avarivoe®s.

‘OrokANpN vevikd 1| pebodoroyia yiverar mio
anAf &@OcovV O TMupapeTpikOg Ydpog, O Omoiog
Ekppalel tOv ypoOvo, kai O ydpog TOV KUTACTA-
oegov TG Gverifews, Bewpnbolv Siakpitég peta-
BAntéc. Zthv ovoia &Eetaletar f avamtuEn Omo-
detypatov pé Baon ™ Bewpia tdv. dvardcemv Tod
Mapkwe. Z¢ dnodeiypata téTo0g Hopefic Tibetat
oGv Baoikf mpobmobBeon 7 ioydg thg idio6TNTOg
to0 Mapkoe.'S Katd v npobvmdfeon adth amat-
teltal va elvar 7| mbavotnta pPeTavaoTeLoE®S Amo
TOV L®PO K OTOV YOPO A, KUTO OPLOHEVN Y POVIKT
otiypf, aveEapmmtn and OmowdfHmote GAAN mpon-
YOUHEVN OTLYPR, £€KTOg Towg amd TthHv  futcmg
nponyodpevn. ‘H mibavotnte petavaoctedoswsg £k-
epaletar ouvhbog pé tig émovopalopeves S6CELS.
"Etol, &v Nk elvar 6 mAnBuopodg tob ydpov K
KOt TtH poViKf oTtypn T Kai My, Kai advtoi mod
HETAVAGTEDOLY Gmd TOV XDPO K TPOG TOV Y Bpo A
Kot 1O ypovikd didotnua (t,t+1), tote Opiletar
oav d60m KvNTIKOTNTOG 1| TOcOTNTA:

M
3 KAT
pK)‘(,)=N (4.3)

KT

Zoppovae pé adtd mov dvaeépbnkav, aviiotolyel
ot H1d PKpo-avEMEN, ' mov Ekepalet Ty mbavo-
IO KIVACE®G HIAG povadag tod mAnbuvopod, pia
Hokpo-avEAEN, mOL EK@paler TO TMOCOCTO KIVN-
oemg T0D TANBLopOD.

Mua npdtn Griomompévn popet) OTOdELYRAT®V
Otter v mpodmodbeon thg otabepotntag TOV d6-
cewv Pw, ol omoieg Bewpodvrar daveEaptnteg tod
rpovov. ‘H mpoimodbeon adth Emitpénet Ty £@ap-
pHoyn oTuToTIk@®V peBOd®V yid THY EKTipnon tdv
nopapétpov Pa kol tov Eheyyo tiig Omobicewmg
abThG.

"Etol, mpokimtel!? f| kalitepn mpootEyyion HéE
™ HopeN:

A ZIMKAT (4.4)

T KT
Ev@d Y10 Tov Eheyyo AapBavetal 1 cvvaptnan

A A )]

(4.5)

- v]
A = logL 2_ I_l
T=1

15. “O 6pog papkoBiava vrodeiypata npofile and thv ioyw
g i810tnTag 100 Mapkwe.

16. Ztiv nepintwon avth) oi Kemeny kai Snell(9) pihodv yia
Individuell Process xai Kollectiv Process.

17. Tt otwtiotikn avaivon GAvoeov 100 Mapkwg,
BAéne Anderson. otdé Mathematical Thinking in Social Scien-
ces, Lazarsfeld (ed.) (1954).



| Omoia dxkolovBel thHv y¥? kutavopn pE (vi—1)
(v2—1)v3 Babpovg &revbepiag.

To Omoderypa divetar mo ebkoha pé ™ popeN
mvakov.’® "Etol, f| kxatavopn tod mAnbuopod
N(t+1) kotd th ypovikn otiypn t+1 &ékepaletan
ano Eva dtavuopa-oTAAN c@v yvopevo tod mivaka
N(t), dnradn:

N (r+1)=PN (1)=P """ N(0) @.6)

'And tOV Oplopd tod mivaka P mpokdnTovv mory
evdwpépovta ovpnepaopata. Kot apyn 6 mivakag
P ovykhiver mpog éva otabepd mivaka A, tod
omoiov Oheg ol ypappég elvar idieg, dniadn Eva
Stavuopa a. To diavuopa mpokimtel o@v Abon tod
ovothpatog oP=a kai Exepaler ™ otabepn
opraxt] katavopn tod nAnbuvopod aveEaptnta and
v dpyikn koatavopn. ‘YrfpEav épevvnréc,'® ol
omotot Bedpnoav 1 otabepn katavopn chv T
arotélecpa g EmMSPACENS TAOV  KOLV®VIKO-
OIKOVOUIK®DV Tapayoviov otov nAnbuopd kai thv
TRPUYV GAV PETPO ADTOV TOV TAPAYOVI®V.

‘H yevikn Oeopia tdv driccov 100 Mapkoe
EMUTPENEL EMTAEOV TOV DMOAOYIOHO GPKETE ¥ pM-
cipov peyeddv. "Etotl, naipvetar my. O davuope-
vog 8popog petalh dbo ybpov fi Eva pétpo tig
ovopalopevng kowvmvikfig droothceng petatld dbo
ropov pé ™ Bofbewa tod mivaka

S=(1-Z+UZ_)D 4.7)
&y

omou: 1
Z 1 6 Baowkog mivakag Z=(1-P+A)

| : 0 povadaiog mivakag
¢ mivakag Tob dmoiov té ototyeia elval povada
1 6 dwaydviog mivakag Z

1 0 daydviog mivakag pE otoysia

1]

v Opada tdV  papkoBiavdv  Omoderypdtmv
neptiapBavetal kai 16 dmoderypa tod Mahlich(11),
o106 Omoio, maparinia pé ™ Bewpic dhicewv tod
Mapkoe, cloayovtar mpothoelg and 1 Oewpia
OV tAnpogoptdv. ‘H épappoyi tod dmodeiypatog
otig x®peg g A. I'eppavieg Edmwoe {kavoromtika
AMOTELECHATA.

‘H mpoimobeon yua th otabepotnta tod mivaka
tdv mbavotntowv petavacteboswg P mepropilet
OUCLUCTIK( TAV TPUYHATIKT HOpeT TOD TpoBAn-

18. "Evdiagépovoa eivar M EQuppoyn papkoBiavdv vrodery-
patov anod tovg Tarver kai Gurley (23).
19. Muhsam (14).

vrodelyuata yia Ty xvnTixotnTa aAnbvoumy

patiopod. I va arogevyBodv oi duokolrieg, mpo-
tafnkav opiopéveg Evarhoktikég Umobéoeig. "Etot,
610 mepignuo Cornell Model of Internal Migration
t@dv Mcginnis kai Pilger(12) &youvpe té Emopeva
agiopato:

a) ‘H mbavotnta va Bpicketar dropo 3 katé )
LPOVIKN oTiypn T kai mpiv and n ypovikég mept-
66ovg oTOV YOPO A, pé THY mpovmodbeon Ot Kath
™ xpovikn otiypf) t—1 kai mpiv ano & ypovikég
neprodovg Bprokotav otov ydpo K, elvar avelap-
m and omowadNmote GAAN mANpowopia & yid O
¥ mpiv amd T ypovikh oTiypn T, dniadn:

6PKA(T)=P(X (7)€ n SA/X('_HESSK)
=P(x (v)enSA [x (r-1)€ GSK. kai &)

8) Tifetar dEropatiké f ioyig tig id10TTag TOD
Mapxwe, dniadn:

P(x(t)e nS)‘/x(r—i)e §5,) =0

£av k=\ kai n #8+1
K#N kai n #1

Y) ‘O mivakag mbavotritwv sP(t) elvar aveap-
mrtog thig mapapétpov T, GAAG EEaptdTal And THY
napapetpo 8, dnAiadn mopapéver otabepn yid dra
T@ Gropa pé TV 1810 1apKeln TUPUPOVAC.

d) P <

& Kk 6+1Pm<<1

‘H ioyig T maponave oyéccmg yopaktnpile-
ol and to GEiopa thg dwtnpnocwg Tthe @Hpot-
oTikflg adpaveiag,?® 1o 6moio onpaiver 6tL A mi-
Bavotnta v mapapeivel dropo o©Ttd Ydpo K
avEGveTal PE TN YLPOVIKN SLAPKEWN mapapoviig of
abTOV TOV Y OPO.

P
P 1-8 kk

€ 5 kA 1 kA 1-
) « K11PK)\

To népnto a&impa 6piler tehik@ thv mbavotnta
HETAVAOTEVCEMS ATOHOL (MO TOV Y ®PO K, £QOCOV
TapEpELVE & TEPLOSOLS, TPOG TOV Y MPO A.

Map’ 6,11 Exovv 1ebel ioyupég mpovmobiselg oto
umodetypa yia thv ioxd tdv Omoimv Eywvav €vto-

20. “O 6pog avagépetar oth BiBhoypugia oav Cumulative
Inertia.

3>
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VEG Bmkoymsg ouCnmcmg elvar &vdlagépov va
nupatseouv OpLopéva cupnspacpum g GvaAl-
cemg, T Omoia yevika O&v Eppavifouv Aoyikég
avtivopieg.

a) "Eva Gtopo, mol mopEpelve Gpketd of Opi-
opEvo Y®Po, Amoppo@dtal TeEAKA dmd adtov, om-
radn:

op5P=1

BN

8) To Omoderypa dév elval otatikn @Avcida tod
Mapkwe, dniadn:

311;&72 hote

P(fl)# P(ry)

) ‘Opiletar 6 dplakdg mivakag op P (r) Omou:
T-500

P(v)=(P“(r))—(z W P )
& k& «xA

ormov sWx i mbavotnta mapapovig otd x®po K Katd ThH Stdp-
KEW & ZPOVIKDV TePLodwv. AvTd onuaivel 61t Omapyovv apy-
KEG ouvBfKeg mov EmiTpEmovy TH ovykAlon tov mivaka P(t) kai
YU avto 1o Aoyo Ty Drupin otabepis Oplakig Katuvopuis tov
nAnbuopoi.

Maparlinia mpog o Ondderypo mob TpoavaE-
pape, avantdyOnkav t@ EmovopaloOpeva HUpapKo-
Blava dmodeiypata,?! 6rov i mbavotnta petava-
oteboEwg And TOV XMPo Kk mpoOG TOV xdpo A EEap-
Tatar and TOV XpOVO TMupupoviic mpiv amd T
petavaotevon. “Etor, ol rtpo'ortdpxouceg AN pO-
popieg yia tl‘]v Klvnrlkotnm Tod nlneucpov
gnavEavovtat pé mv eloaymyn THg ovvaptioeng
Katavopfis tod xpovov mapapoviig, dnAadn:

Fo (=P (T <r /X =, X =2) @8

‘H ovvaptnon katavopiic Fu(t) elvar duvatov
vé Oopiobel Eppeca, Gv 6plobel mponyovpéves M
mbavotnta Qu(t), dote Eva Gtopo and tOV Y®PO
K, 10 apyotepo petd amd ypdvo T, va eioctAber
GTov x®dpo A, dniadn

Q=P (X, =r T /X =x) @9

+1 t

21, Ta ) Bewpia tdv AuipapkoBiavodv roderypazov, BrErE
Ginsberg(6) xai Tziafetas(24).
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omote Opiletan:

Q
KA (1)
Fr ()= P (4.10)
KA

onov Pxr i mBavotnte pETavaoTEVCE®G GO TOV X®PO K TPog
OV 1®po A.

'Ano 10 mponyolpeva elvar gbkoro va elcayBel
16 GEiopa thg dBporotikfic adpavelas. "Etot amat-
teitar 1| ovvaptnon:

r(r)= ——— (4.11)

omou fxa(t) /i ouvaptnon cvyvomrtag and v Fra(t),
v glvat pun @bivovoa cuvviptnon tig petabintiic
Ts

"Aoonpeioto elvar 1O yeyovog, OtL katd TRV
gnelepyaoio 1V Omodetypdtov propodv va Omo-
royioBodv mord Evdwapépovia peyén, Odmwg f mi-
Bavotnta petavacteboens yx(v,T), Gote Eva dtopo
va Bpioketat 61OV x®po A Kath TN YPOVIKT OTIY-
un T, pé TV mpodmdbeon, OTL kaTA TH XPOVIKN
otiypf] 1=0 Bplokotav otov xdpo k kai Hotepa
Kwihnke v @opég peta&d tdV duvatdv xdpov
HETUVUOTEVCENG.

IMapoporwa Ororoyiletar | mbavotnta exx(v,T), N
onoia Ek@palel ovolaotikd ThHv mbavotnTa Y& ™
diapkela T thg petaBhoemg And TOV YBPO K MPOG
tov x®po A. Ebkora Omoroyifovtar f| péon tipm
kai 1 Swwomoph tod Tvyaiov peyEébouvg e. Télog
vnoroyiletar f| mbavotnta Uw(v/t), Hote dtopo
moy Bpioketal KOt TH YXPOVIKN OTLYHH| T OTOV
1dpo A, €pdéoov katd T yxpoviki otiypn t=0
Bpiokotay otov x®dpo Kk v BpebBel cuvorikd v @o-
pEg oTOV YMDPO A.

Elvar ma @avepd o6t f eloayoyn tfg ovvap-
thoewg Fu(t) énexteivel xatd moAd Tig mANpOQO-
pieg Moy pag mopéyoviar yidk THV KNTIKOTNTO
100 mAnbuopod. Avtd dmoterel Kai TO MO peydro
TAEOVEKTNHE OV APIpapkoBlavdy Oroderypatov,
T4 Omoia pmopodv YWPIG MEPLOPIGHO VA GUUTEPL-
AaBouv kai tOV mepropiopd mod Bitel 1O ASiopa
g aBpoiotikii adpaverag.

éniloyog

Tekewbdvovtag tHv mapabeon tdV  KLPLOTEP®V
OMOSELYHATOV Y1 THYV GAVAALGT QUIVOREVODV THG
KivnTikottag nAnbuopudv mpénel va tovicovpe 61t
TOALG And abtd Tapépevay Gnidg povo Bewmpnrti-
KEG KATAOKELEG, yloti Agimouv oTaTioTikG dedopé-
va. Avotoy®dg, | CLYKEVTP®OT OTATIOTIKOD DALKOD
elvar Oyt povo moAivdamavn GrAAG xai dvoyephg.



ot y®dpeg pE peyaro mAnbuopd i ot ydpeg anod tic
omoieg Aeimer 7 drowkntikh diapbpwon.

‘H &Akewyn 1OV otatioTik®v dedopévov elye
avaotaAtikn Enidpaon Oyt povo otd Lmapyovia
Bewpntika Omodeiypata GAAG yevikOtEpR ©f OAN
) Bewpnrikn perétn. Aév elvar kdv duvatd v
avantuyBodv vEa Omodeiypata, Otav dév elvat tek-
HNPLOPEVO  Kath mOco avtd mob Omapyovv OOM-
yobv o AoykG ovunephopata §j Emhbovv onpeia
100 mpoBAnpatiopnod mov tibetar.

"EAniletar 16 kevo adtd va kahvebel cOvtopa
oTOV EAANVIKO x®po, BoTe v yiver duvath 1 pe-
Aétn T KvnuikotnTag tod mAnbuopod kai Baoet
adtodl  vé  GvaivBodv  AkOun  TOALTAOKMOTEPQ
KOLV®VIKO-0ikovopuik@ mpoBifpata apécov évdia-
@épovtog yia th xapagn oOpbiig molitikfig, T
omoia, dnwg avaeépbnke, Emmpediovy TV Kivnti-
kot T00 TANBLoHOD.
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