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2 KOTTOC Kat [epleyopeva tou Mabnuatoc

Tnv nponyoupevn dopa eldape To TPWTO BACLKO UTIOSELYHA EVTOENC TNG ATIOTIUNONG KEPAAALAKWY TITAWY
OTN VEO-KELVOLAVN KL KAT' ETIEKTOALON TN VEOKAQOLKA Bewpla.

Acbopun ntav N mpoomnaBela npoo&optouou NS Keuvolavig Kaunu)\nq {NTNONC «TIPOTLUNONG PEVOTOTNTOCH
KOlL KOT' ETLEKTOLON Cntnonq XPAUOTOC. 2€ aUTO TO MAaolo eidape an n anootpocbn oto kKivbuvo ocuvbualetal
e TNV UT[OKELMEVLKI’] eewpta NG XPNOLUOTNTAC KOl TNV KOVOVLKN Katavour] TWV TIHwv. AVo bEeg Tou
nnyaivouv miow oto 18° aiwwva pe to apbpo tou Bernoulli kot tic apxeg tou 20° pe tn StatpPfry Tou
Bachelier.

Onwc eivat duololoyikd n 6An oculntnon dev EEduye amod TtV avimapabeon VEOKAACLKWV-VEOKEUVOLAVWV YLa
TO oXAMA TNC KOUTTUANG {ATNONC XPMATOC KOL OTNV OUGCLO YLl TNV €vvola TOU «PUGCLKOU» 1) TOU «KOVOVLKOU»
ETUTOKLOU. AUTO €€nyel kat tnv amootaclonoinon tou Friedman amo to oToXaoTika uTtodeiypata amnootpodnq
oTo Kivbuvo.

2Apepa Ba SoUpE OTL MAPOAO TIOU ONHOVTLKOL VEOKAQOLKOL omovouo)\évm Onmw¢ o Samuelson odev
ouppepifovtar TG amogelg tou Friedman ylia TO  OTOXOOTKO TIPOGSLOPOHO  TWV  TWHWV  Twv
XPNHOTOTUOTWTKWY TITAWV XpNotpornoinoav HovieAa «oudetepotntag otov Kivbuvo» otnv npoonabetd toug
Va EVTAEOUV TN VEOKAQGLKH LOOPPOTILOL OTLC OlYOPEG XPHHOTOC Kat KedaAaiou.

MNopdAAnAa ta povtéda anootpodric otov Kivbuvo CAPM kat APT €dwoav pla Stadopetikn dtapBpwon twv
anodooswv. To teAeutaio MupodoTNoE pa peyain culAtnon yupw ormo T «UOBEon TWV ATTOTEAECLOATLKWV
ayopwv» Onwc Ba Sov e akpoBLywc oriHePa TNV OVAAUTLKA TNV ETOLEVN dopad. AC T TIAPOUKE arto TNV apxn.



To Ymodewypa Martingale
ToU Samuelson

H Martigue eivol pia toAn otn
MpoBnykia ol KATOLKOL TNC OoTtoLag
Suthaoialouv to otoixnuo kabe popa
TTOU XAVOUV O€ £val TtaxvidL kopwva
ypappata. 2ta FTaAAka n Aé€n Martigue
elval cuvwvupn Tou arbitrage.

“White Noise” elvatl Eva Tuyaio «onpo»
IOV €XEL TNV OLla Evtaon o€
OLaPOPETIKEC CUXVOTNTEC. 2€ popdn
kKUpatog to « White Noise» polalel Omwc
otn dwtoypadia otav akoAouBel tnv
KavoVLKN katavoun. Me aAlo AoyLa
elval cuvwvu o tou Brownian Motion
Novu cu{NTACOLLE OTO MTPONYOUUEVO

nadnua.
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The Law of Iterated Expectations ()(\) vOpoG NG enavolapfoavopevn padnuatikng eAnidog): o vouog tng
enavaAapBavopevng HoBnUaTIKAG eATibOG pag AEeL OTL N TPOOSOKWHEVN agla pLag Tuxalag HETaBAnTNG eival
lon pe To ABpolopa TwV TPOCOOKWHEVWY TIHWV HLaG Tuxaiag MeTaBANTAG UTO TN ouvenKkn HLOG SEUTEPNG
tuxatag petaPAntng. O vOpog poG AEEL OTL N TIPOCSOKWHEVN EKBACN EVOG YEYOVOTOG UTTOPEL va UTTOAOYLOTEL OO
TIC TLOOVEC EKBACELC TOU YEYOVOTOG QUTOU.

AG TAPOUUE TO TOPAdElYUA TwV KATOKWY TNG Martigue. H mbavotnta éva voplopa va £pBeL kopwva 1
ypappata sivat % avtiotowxo. Av UTTOBEOOUUE ETILITAEOV OTL OL KATOLWKOL Tal{ouv €va supw oTolynuo Ko
amoxwpouv armo To maxvidt LoAlg kepdiloouv evw dutAdactalouv apa XAoOUV TOTE HETA aro n snava;\(r’]tl)stq ol
rBavoTNTEC TOU TTAOUTOU £VOC TTAUKTN €lval ol akoAouBec : 1) Elval 1 supw pe mbBavotnta 50%, 2) —2™ + 1 pue
rmBavotnta 50% (yati;).

Mola eival n padnuatikn eAntida tou natyviou tnv nepiodo Wn+1 pe debopévn tnv nepiodbo Wn.

Av €xoupe kepdioel toxVet E(W,,.1|W,, = 1) =1 =W,
Av 8ev €xoupe kepbioel kat mailoupe akopa P(W, ., = 1|W,, = =2" + 1) = %
. P(W,,, = —2""1 4+ 1|W, = —2" + 1) =§

Apa n pabnuatikn eAntida otn devtepn nepimtwon ival

1 1
E(Wphy1 W) = Zx1+ Ex(—Z"“ +D)=-2"+1=W,
> OAEG TIC TIEPUTTWOELG N HoOnuatikr) eAmida tng MEANOVTIKAG t”itﬁq elval n tpéxouoa Tur. AUTO KAVEL TO
OUYKEKPLUEVO oToixnua Martingale. Ma vo utdpéel aUTO TO QATMOTEAECHA EXOUHE UTIOBEGEL OTL OL HETOPANTESG

gkohgueo;)v TUXalo TEPLMATO KoL OL KATOVOHUEC Twv MetapfAntwv eival i.i.d. (identically independently
istributed).

O Samuelson emxelpel va ETMEKTEIVEL AUTEC TLC UTIODECELG OTNV ATTOTLUN G HLETOXWV.



210 apBpo tou “Proof that Properly
Anticipated Prices Fluctuate Randomly”
(1965) ypadel

310 apBpo tou “Proof That Properly
Discounted Present Values of Assets Vibrate
Randomly” (1973)

o Samuelson woxupiletal otL:

“In competitive markets there 15 a buycr
for every seller. If one could be sure that a
price will rise, it would have already risen.
Arguments like this are used to deduce
that competitive prices must display price
changes over time, X,., — X,, that perform
a random walk with no predictable bias.

variability or riskiness). The present contribution shows thar such
observable patterns can be deduced rigorously from a model which
hypothesizes that a stock’s preseni price is set at the expected dis-
counted value of its future dividends, where the future dividends are
supposed to be random variables genergted according to any general
(but known) stochastic process. This fundamental theorem follows by



MéexpL edw ta mpdaypoata eival podavr. Apou Ta pepiopata eival pla tuxoio HETOPANTA KAl O CUVTEAEOTAG
npoe€oPAnong eival To GUOIKO ETITOKLO TIOU €lval 0TABEPO N OXETIKA OTOBEPO TOTE N TLUN EVOG XPNUATOTLOTWTIKOU
TiTAOU €lval n mapovoa agia Twv LEAAOVTIKWY TNG POWV.

'Ouwg oTo UTMOSELypa Tou Samuelson ol emevéuteg autol eivat «adlddopol oto Kivbuvor. O Adyog elvat otL ot
EMEVOUTEG eVOLAPEPOVTAL VLA TIG TIUEG TNG ETIOUEVNG TIEPLOSOU KOl OXL TLG TLUEG OTO SLNVEKEG. AUTO UTMOPEL va LoXUEL
OTh OTPATNYLKI TOMOBETNONG OTOLXNUATWY O €va TaXVvidl kKopwva ypappata aAdd oxL oto untodetypa (Samuelson
1965, 1973).

Erevouteg pe anootpodr| oto kivduvo evdladepovtal yio TNV EANeWPN CELPLOKAG CUCXETLONG AVAHUESA OTLG TLUEC OTO

SLNVEKEG Kol OXL LOVO oTnV enOpevn mepiodo. H Aoyikn ivat 6tL mpoonabouv va UTOAOYICOUV TO CUVOAIKO KivOouvo
TIOU cuvoOeVEL TN SLAKPATNON EVOC XPNUATOTILOTWTIKOU TITAOU Kol OXL LOVOV TO KivOuvo Tng eMOEVNG epLOdOU.

H peBoboloyia mou akohouBnoe o Samuelson BOAEUE OTNV €MEKTAON TNG VEOKAAGLKNG LOOPPOTIAG OTLG AYOPES
X?\n HATOTUOTWTLKWY TiTAwv ylati n e§lowon twv amodooewy yivetal yupw armo to GpuOLKO ETITOKLO. Apat OL ATTOSOCELS
OAWV TwV TITAWV e€lowvovTal Kal oL TLHEG avTavakAoUv ta BepueAlwdn HeYEDN.

Av Tape oe emevluUTEG TOU «amootpedovtal To kivbuvo» ol botnteg Martingale bev woxbouv kat’ — avaykn.
JUYKEKPLUEVA, LOXUOUV HOVO OTNV TIEPUMTWON TIou oL puBuol peyebuvong TwWV UEPLOPATWY ElVaL «OELPLOKA
OLOUCXETLOTOL» TOTE Ol OUVTEAEOTEC IpoecodAnong napapevouy otabepot (Ohlson 1977).

Eival pa 16€a mou mpogopotdlet tn_ «Slaxpovikr wopportiax (intertemporal equilibrium) twv unodeypdtwyv Arrow-
Debreu. O AOyog €ival OTL oTa UTTOSEIYHOTO AUTA N LOOPPOTIA €lval N UECH TR OAWV TWV TUOAVWY KOTAOTACEWY
otabuopevwy pe tnv mubavotnta eudaviong toug. Mua dladikacia OV TPOOOMOLA{EL HE TO TalXvibL Tou
nepypaape.

Opwg autn n dtadikacio uToBETEL OTL TO PEANOV Eival pia emavainn tou apeABovTog. Eival pia évvola ywwotr| wge
10 «gpywdeq agiwua» (Davinson ) https://www.youtube.com/watch?v=YAbnuwsid4Q. (Moteg €ivat oL avoAUTIKEG
ETUMTWOELG OLUTNG TNG UTTOOEeoNG;)

Ac doupe Twpa tw¢ SOUAEVOUV QUTEG oL UTIOBEDELG oTa uTtoSelypata amootpodrg oto kivbuvo CAPM kat APT.


https://www.youtube.com/watch?v=YAbnuwsid4Q

To Capital Asset Pricing Model (CAPM)

Elval éva umtodetlypa mou avamtuxBnke ota péoa tne dekaetia tou 60, to ibLo dltdotnua mou KukAodopnoe
10 ApBOpo Tou Samuelson, oTic MapAAANAEC aveEdpTnTEC epyaciec Twv Sharp, Lintner kot Mossin.

MopoAo TOU KATA YeEVIKA opoloyia eival eva umodelypa mou £xel amoppldpOsl eumepika (Fama 2004)
ouvexilel va amoteAel tn faon Twv poypappatwyv MBA og OAo To KOGUO.

To umodelypa eival pla mpoomdBsila emekTtaong tng Oewplag «emihoyng yaptoduAakiou» tou Harry
Markowitz o€ éva utodelypa Loopporiag.

Baoileto o€ TpeLC UMTOBETELC:

H mpwtn umoBeon AgeL OTL oL eMeVOUTEC Talipvouv amodAceLS LE BAoN TO PECO KAl TNV KTUTILKA QTTOKALON»
(standard deviation) kaBe titAou. Auto onpaivel OtL oL amoSOCEL TWV HETOXWV akoAouBoUV TNV Kavovikh
kartavoun (yuoed;).

Ml apkeToUC GewpntLKouq NG «ouyxpovne Bewplac twv emevdéloswvy» n utoBeon auth onNUALVEL OTL 000
NMPOOBETOVE TiTAOUG O €va xaptocbu)\akto AOYyW TOU «VOHOU TwV PeyaAwv aplOuwv» n amodoon tou
xaptod)u)\aktou Ba akoAouBel TNV KAVOVLKN Katavoun Elvol pa amo)\ovnon nov Baoiletal otnv. napadoxn
OTL ol ano6ooaq TWV TITAWV TIOU CUUUETEXOUV OTO XOPTODUAAKLO €ival HETAED TOUC QLOUOXETLOTEC. (TL
CUVETIAYETOL UTO yLa T Oewpia Tou avtaywviopou;)

Me Bdon tnv mpwtn umoBeon n emthoyn TitAwv epdaviletal cav P Aoknon HeyLoTonoinong XpNoLHOTNTOG
nopepdepnc autn nov eidape oto apbpo tou Tobin (1958)



YUYKEKPLUEVA XpNnoLpomololV TNV akoAouBn e€iowon xpnotpotntag dsutepou Babuou ( eival otaBepn n
arootpodn oTov Kivouvo oto mMAaiolo aAuTAC TG cUVAPTNONG XPNOLUATNTAG; ).

2.1 tpil_-;.': ﬂ,.}+ﬂ,1"[-:r—l—ﬂ,:"[-"2_;,-
Eo.cEq == 0, —2 = @5, =2 0

H e€lowon loobuvapel pe TNV umoBeon TNG KAVOVIKAC KATAVOLAGC. Av TNV HETATPEPOUUE O e€lowan
HoBnuatikng eAmidac agou tote LoYXUEL

2.2 F{u) = P, - ar;, h; =1, substituing 2.1
— . E{u) = Zh}- -{ag+ay - V; +az-V;") = ag+ay - E(V) +az- E(V?2)
F=1
Erteldn to abpolopa twv nbavotitwy oouTtal LE TN Hovada, TOTE Ao TN OTATLOTLKH TAUTOTNTA

EWVH =(EWD*+a*(V)

H eélowon 2.2 naipvel tTnv akoAouOn popdn mou eival avaAoyn tng KAVOVLKN G KATavoung (yiati;)

23 E(u) =ag+ay-E(V) + a;  (E(V))* +ay-a*(V)



H nipwtn untoBeon tou CAPM g€aodalilel OTL oL eMeVOUTEC e BAON TLC TIPOTLUNOELS TOUC QTTEVAVTL OTO Kivduvo
Ba SlaAE€ouv avapEeoa O «ATMOTEAECUATIKA XapToPuAdKkia pEong Slakupavonc». Me alla Adoyla Sev Ba
avaAaBouv enumAéov kivouvo xwplic va e€aodalilouv tn peyalltepn anodoon

Ouwc 6ev dptavel yua va kAeiosl To umtodetlypa. Xpetalovtal SU0o enTAEov UTIOBDEDELC.

H &elUtepn umobBson Agel OtL OAoL oL emevOUTEC €xouv Tov (O6lo emevOUTIKO opllovta Kol Ol KOTOVOWEC
rnBavotntac Twv arnodOoewV £lvall KOLWVEC KoL YVWOTEC 0 OAOUC.

Autn n npwlkn uTtoBeon €xel éva e€loou NPWLKO armotéAeopa. Eival to Aeyopevo «Bewpnua Tou SlaxwpLlopou».
AdoU oMol emevOUTEC YVwPLlouV TIC KATAVOUEC TwV amodooswv Kal anodacilouv pe faon tn HEon anodoon
KOL TNV «TUTILKN aTtOKALoN» TOTE OAoL ol emevdutec Ba €xouv to 1810 YapTtoPuAdkio TitTAwv petafAntou
elcodnuatoc. Ta dtadopetika enimeda anootpodnc otov kivbuvo Ba ekppaoctolv otnv avaloyia otnv omola
Ba diatnprioouv toug TitAoug petaBAntol ewcodnuatog (risky assets) pe €vav titho otabepol elcodnpATOC
XwpLic kivouvo (risk free asset). (Tt onpaivel avti n umoOEoN yLaL TOUC CUUETEXOVTEC GTNV ayopq;)

H tpltn kat teAevutaia unmoBeon mou «KAELWVELY TO UTIOSELYUA ATIOMAKPUVEL TOUC OTIOLOUC TIEPLOPLOMOUC OTN
pEVOTOTNTA. YIIAPXEL ATEPLOPLOTOC HAVELOUOC OTO «OUVTEAEOTH amodoong xwpic kivbuvor». AuTto onuaivel OtL
OAOL OL CUMUETEXOVTEC oTnV ayopd dev €xouv Kivbuvo default aAAd Kol To emtoklo Ywpic Kivbuvo mapapevel
apeTaPAnto aveéaptnta amnod tn {ntnon yo davela.
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To Arbitrage Pricing Theory (APT)

To CAPM vurtr)pée aVTIKELUEVO KPLTIKAC TIPLV alkON paleuTouv Tal SedopEva TNE EUTELPLKAC Tou dadevonc.

2TIC apxeC tnC dekaetiag tou 1970 o Richard Roll €Bgoe Vo onuavtka {ntApata ov €6gtav ev apudLPoiw
tnVv aélomiotia tou CAPM.

To nmpwto Bewpntikd. O Roll mapatpnoe otL n Bewpia Sev mpocdlopilel molol TitAol e€atpouvtal amod To
CAPM. To 6eUtepOo gUMELPLKO. AOYW TWV TIEPLOPLOPWYV 0TN SltaBeoipotnta oTatloTikwy dedopEvwy dev ival
duvato va cupmneptAndBouv olot oL emlBuuntot titAol oto «XapTtodUAAKLO» ayopPAc.

Mpoomnepvwvtac To 6eSopeEVo OTL eival SUOKOAO va XWVEPEL KOVELC OTL TO «XapTOPUAAKLO ayOpPAC» TIOU
uTtotiBetal otL dtatnpouv OAol ol emevduteC eival duokolo va mpoodloplotel ot Roll kat Ross mpotewvayv
evaAAaktikd to APT mou Silatnpel tnv umoBeon tou “no arbitrage” oe ouvOBnKec Looppomiog xwpic va
npoodLopilel kamoLo xaptodUAAaKLo ayopadc. (tL onpaivel no arbitrage).

H kevipwkn Wea tou APT eival otL ot anmodoon OAwvV Twv TitAwv pmopel va mpoodloplotel amod vav
TIEPLOPLOUEVO aplOUO KOwwv Tapayoviwyv. MaAlota ol S1adhopomoLoEL OTIC TIUEC Kol armodOOELS
XPNUOTOTILOTWTIKWY TItAwv odeilovtal otn dtadopetikn enibpaon ampoBAenTwY HETABOAWY OTOUC KOLVOUC
TIOPAYOVTEG OTLC TLIMEC TWV TITAWV.



E(R)

Figure 2.3

Av Ssxeougs yla Adyoug armhoUoTeuong OTL TG anodooelg tou APT
TOUG TPOCOLOPITEL EVAG KOLVOG TIAPAYOVTAG QUTO ONUAiveL OTL N
etlowon twv amodooswv Ba £xeL TNV akoAouOn popdn.

29R; =E;+f; f +e,

Apa £xoupe amokAeioel kaB’ urtoBeon (by assumption) tnv
eMi6pOoN TwV AMOSGCEWV PLAG LETOXNG OTLG ATTOSOCELG TWV
UTIOAOUTTWV HETOXWV AAAA OUTE KOL CUGXETLON OVOESA OTLG
HETOBOAEG TwV AIOSOOEWY Kol 0T UTTOAOLTTAL TTOU
QVTUTPOCWITEVOUV TOV «ELSLKO Kivduvo».. AladopeTika Sev
UTOpEL va oTolxeL0BeTNBEL pua ypakluu(r] OX£0N NG
TPONYOUHEVNG HOPDNG OUTE O UTIOAOYLOHOG OLKOVOUETPLKA
OLLEPOANTITWV EKTLMNTWV (yrorti;)

AUTO oNUAIVEL OTL O AVTAYWVIOUOG OVAUECO, OTLG ETUXELPNOELG
elval «TEAELOG avTaywviopog». Av pia emixeipnon emttiBetat
OUOTNHOTLKA OTO LEPISLO ayOPAG TWV QVTAYWVLOTWY TNG L
e€lowon onwg n 2.9 dev pnopet va LoxVEeL

Ye autn tn faon pnmopol e va GTACOUE OTO YVWOTO OXNUa
NG Tou APT



H AUon tou umodeiypatog gival n akoAouvOn ypadwka (oxnua) kat aAyeBpka (e€lowon). MpokumTeLl armo
QVOLXTEC HeEANOVTIKEC TMwANROELS (short ) A,B,C kat avtiotolya LeANOVTIKEC ayopEC Twv D, E,F. Auto onuaivel
OTL ol StadopeTikeC amodooel (we pog tov kivouvo) twv A,B,C,D,E,F oto oxAua 2.3 yia va e€alewdpOouv

oTo oxnua 2.4.

Figure 2.4
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YUUIEpAoOTO

Ta umodeiypoata oudetepotntag otov kivbuvo onmwc to Martingale model emekteivouv tnv
QIOTIMNON XPNUOTOTILOTWTIKWY TIAWV OTN VEOKAQOLKN LOOPPOTIAL XPNOLUOTIOLWVTAS TO PUOLKO
ETILTOKLO oAV To otaBepo ocuvteleoth npoeEddAnonc (avaykaiog arnodoonc).

Ta unodelypata amootpodng otov kivbuvo CAPM «kat APT avayvwpilouv OlodopeTikouC
OUVTEAEOTEG avaykaiog amodoong yla SladopeTkoUC TITAOUC OMWCE YLl va TO TETUXOUV QUTO
UTIOBETOUV OTL N AodOoELC EVOC TiTAoU dev emnpedlouV TIC amodOCEL TWV UTIOAOLITWY TITAWV.

ElOkA yla TG HETOXEC TIou apopoUV ETUXELPNOELG TTOU aviaywvilovtol n pe tnv aAAn. Auto
ONUOLVEL OTL OL ETIXELPNOEL aKOAOUBOUV TOV TEAELO OQVIOYWVIOUO otn Olopopdwon Twv
amodooewv Touc. To teAeutaio eival L0odUVAUO PE TOV TIPOCOLOPLOUO TWV AtodOCEWV Ao Evayv N
TIEPLOOOTEPOUC KOLVOUG TIOLPALYOVTEC.

Mépa amod ta eUMELPIKA TIpoBARMATO TTOU SNLOUPYOUV OL UTIOBECELC TWV OTABEPWY CUVTEAECTWV
KOlL TWV KOWWV TIPOOOLOPLOTIKWY TIapayovtwy Kat 0o SoUpe og emopeva pabnpata n oudetepotnta
N amootpodn oto KivOuvo £xeL TUPOOOTNOEL pLa onNUAvTIKA Bewpntikn culAtnon oto TAaiolo TNG
UTIO0E0NC TWV ATTOTEAECUATIKWY ayopwv OTtwe Bat SoU e 0To EMOUEVO LAONUAL.
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