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Mepika ano ta epwtipata ota onoia n Oswpia anotipnong aéoypadwv
npoonodei va Swoel anavtoeLG:

* MNolol tapayovtecg kaBopilouV TIC TIHEC KOL TIC ATTOSOOELG LETOXWVY, OMOAOY WV, EVTOKWV
ypappotiwyv Tou dnuooiou kat aAAAwv aéloypadwv;

* Nwg aAAalouV TIUEC Kal amodOoelc otn SLAPKELO TOU OLKOVOULKOU KUKAOU;

* Tati kamota afloypada Sivouv peyoAltepe anmodOoelg amo AAAQ;

* CAPM, I-CAPM, APT, MNapayovtika unodeiypata:

* APKETA Ao aUTA Ta uTtodelypata eival SLadopeTIKEG EKOOOELS EVOC Baotkol UTIOSElYpATOC
armotipnong, Tou unodeiypatoc anotipnong aéloypadwv tou katavaAwtn (Consumption
Capital Asset Pricing Model, CCAPM).

* CCAPM:

* n a&ia evog tithou kabopiletal amod TNV opLOK XPNOLUOTNTA TOU KATAVAAWTN Ao TNV
KOTOVAAWON TWV QVOUEVOUEVWVY TIANPW WYV TOU TiTAOU.

* O ocuvteleotn ¢ poe€OPANONC TWV LEAAOVTIKWY TTANPWHWV EIVOL OTOXAOTIKOC KaBwC e€aptatal
arto TNV OPLAKN XPNOLUOTNTA TOU KATAVaAwTN N omola aAAdlel katd tn SLAPKELA TOU
OLKOVOULKOU KUKAOU.



Mepika ano ta epwtipata ota onoia n Oswpia anotipnong aéoypadwv
npoonodei va Swoel anavtoeLG:

ADPKETA QIO TA YVWOTA UTTOOEYUATO QITOTIUNTNC UITOPpOoUV Vo avaxydouV o€ ELOIKEC TEpITWOELC Tou CCAPM.
H onuoaoia autng tng mpotaong ival moAAQrAn.

Mpwtov, 616TL ta Stadopa umodelypata anotipunong §€vouv HETA TOUG MAVW OE Lo cUMTTOYN BewpnTikn
Baon. Q¢ anotéAeopa, n Aoy TwV mapayoviwy Kivduvou mou kabopilouv tig anodooelg dev eival
auBaipetn, aAAAd CUVOEETAL E TNV OPLAKH XPNOLUOTNTA, SNAAST) TIG TIPOTLUNOELS TOU KATAVAAWTH.

Mépav TOUTOU OUWGE, N OPLOKI) XPNOLUOTNTO KOL KATTAL CUVETIELOL O OTOXAOTLKOG CUVTEAEDTHC IPoeEOdANCNG
oANALEL OTO XPOVO WG CUVAPTNON LLOG CELPAC TTAPAYOVTWYV Ttou Kabopilovtal amnd tnv texvoAoyia tng
olkovouiag kat tnv aBefatdtnta 6cov adopd To OLKOVOULKO TtEPLBAAAOV.

JUYKEKPLUEVQ, N TEXVOAOYia TNG olkovouiag kabopilel To péco pubuo petafoAng tou Suvntikol MPOIOVTOGS Kot
NG KATAVAAWONG OTO XPOVO, EMOUEVWG KAL TN MESN METABOAN TNG OPLAKNAG XPNOLUOTNTAG, EVW N Slakupavon
TNG OLKOVOULKAG 8paotnploTNTOG YUPpW OO TO HECO pUBUO SuvNnTIKAC avantuéng kaBopilel TIG SLAKUUAVOELS
NG LETAPBOANG TNG OPLAKNAG XPNOLUOTNTOG KL, KATA CUVETIELA, TWV A0PAALOTPWY KLvOUVOU Twv afloypddwv.

AgUtepov, S10TL Selyvel OTL OAa T yvwoTd untodeiypata anotipnong €xouv kAnpovounost to DNA tou CCAPM.
Katda ouvénela, 6ev umopet kaveic eUkoAa va anoppiel epmnelpikd to CCAPM xwplig va amoppl el kal Ta
unodeilypata nmou Bacilovtal o auto. AuTto pog odnyel og pLa véa Bewpnaon tg EUTELPLKNEC EPEVVAC OTA
unodelypata anotipnong. Z0pudpwva pe tnv anodn apketwv epeuvnTwy, to CAPM eival og Béon va e€nynoet
KAAUTEPQA TLG TAPATNPOUEVEC ATTOOOCELG LETOXWV KOl LETOXLKWV XapToduAakiwv ano to CCAPM. To
CUMMEPAOHA aUTO elval tpodavw AavBaopévo kabwg anoppidn tou CCAPM GUVETIAYETOL AQUTOMATA KOl
anoppun tou CAPM wg pta eldikn nepimtwon tou CCAPM. E€aAAou, to CAPM g€nyel TIc amodooelg Twv
HETOXWV pE debopévn TNV anodoon tn¢ ayopag evw to CCAPM e€nyel (mépa amod Tig anodOoEL TwV UETOXWV)
Kal Ttnv (dla tnv anddoon tng ayopac.



ZXNHATIKA, N Oswpia anotipnong Baciletal o€ pia KEVIPLKA apxn:

T =npoeodpAnuévn afiao LEAAOVILKWY TTANPW LWV
OAa ta urntdAouna eivatl utoBeoelg doov adopad Tov cuvtedeotn mpoeEdPpAnonc, Tov opilovta Tou
ETEVOUTH KoL HAONUATIKOL HETAOXNUATIOMOL.

Mrmopoupe va cuvoiooupe tnv Bewpia anotipnong oe SVo eEloWOoELG:

P = Et(M¢41Xt41) (1)
Miy1 = f(Fee1) (2)

OTou P: TLun afloypadou, X: mAnpwun tou agloypadou, M: 0ToXaoTIKOG CUVTEAECTNG
npoefoPpAnong kal F évag mapayovtag (A Eva oeT mapayoviwy) kvduvou.

KaBe €16k umodetypa pnopei va BsewpnBel wg pLa utdBeon oxeTka Ke TNV cuvaptnon f(.).
Maipvovtag Uia YpappLKn TtpocEyylon TG (2), EXouue:
Miy1 = a+ bFiq
Ta ermupépouc umodeiypata dStadopomnolovvial we mpog To F. Etol yla mapadelyua,
1o CCAPM umoB£tel OtL: F = puBpog petafoAng katavailwong, Ac,
to CAPM unoB€tel otL: F = anodoon xaptoduAakiou mAoutou (ayopdc),
10 ICAPM unoBtel otL: F = anodoon xaptoduAakiov MAOUTOU + PETABANTEC KATAOTAONC.



Agiktng Typwv tou S&P500 kot Asiktng Kepdwv Twv ETALPLWV TTOU GUHUETEXOUV GTOV
S&P500

AkoAouBoUV oL TIHEC TWV HETOXWV TNV nopsia TWV ETALPLKWV KEPOSWV?

T eEnVEL TNV EKPNKTLKNA avénon Twv THwv TtV tepiodo 1981-1999 o€ ox€on Ue TNV avénon Twv
ETOULPLKWV Kspéwv? (great moderation? Dot-com mania?)

TLe&nyet tnv kpion tou 2000-2003? (Douvoka tou NASDAQ). Tou 2007-20097? (subprime crisis)
TLeENyel TNV EKPNKTLKA AUENON TWV TLLWV META To 2009? (Moootik xaAdpwon?)
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Noyoc Tuunc-npoc-KEpdn (P/E) Tou S&P500 Kat paKpoxXpovLa ETLTOKLA OHOAGYWV TOU
ApepLkavikoU Anpociouv

*  TiavtavakAoUv ot LoxupEg Sltakupavoelg tou P/E oto xpovo?

* Eilvalto P/E évag Seiktng amotipnong (aélag) twv petoxwv?

* Tati ouvdéetal N pelwon Twv eMITOKIWVY PeTd to 1981 pe pa toyxupr avénon tou P/E? H
Helwon Twv eMLTOKiIwY avéavel Tnv afia Twv petoxwv? Mati?

*  Tionuaivel yla to péEAAOV TwV Xpnuatiotnpiwv otL to P/E10 auéndnke to 2018-19 ot enineda
avaAoya eKEVWV TIPLV TO XPNUATLOTNPLAKO Kpay Tou 19297
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0 KaOOPLONOG TOV TTPOEEOPANTLKOV EMLITOKIOV
H Tiun) Tov xpovovu Kot Tov Kivduvou

¢ 'Otav éva ATOUO KAVEL Lo EMEVOUOT O€ VA TITAO, Buolalel Eva TTOoO oTUEPQ,
TO 0Tr0{0 B uTTOPOVOE VI ELXE XPNOLUOTIOUCEL YLO KATAVAAWOT), YL £V
ouvxvd afefato Tocd oto péArov. 'evikd, n emévdvon eival pa Buoia BERBaing
OT|LEPLVIG KATAVAAWONG Yot (i cLXVA afSEBain LEAAOVTIKT) KATAVAAWOT).

* 0 emevéutn¢ Oa amaltoet pia amolnuiwon:
— T Tov xpOvo avapovig LEXPL TNV TTWANOT) TOV TITAOV Kol
— T Tov kivéuvo Tov vTtapyeL Kata ™ SLEPKELX TOV XPOVOU auTOoV.

* AV ETUKEVTPWOOVE TNV T(POCOXT) HAG OE ETLEVEVOELS OE TITAOUG 0TIV AyOp&
XPMHOATOG KO OLOAOY WV, HTIOPOVHE VA AVAAVCOUVLE TO OVORACTIKO ETILTOKLO
(r) (am6Soon otn ANén) ota €611 CLOTATIKA TOVL:

* Ir=p+mM+zZ

* AvapevOUEVO TIPAYUATIKO ETILITOKLO (p)
* 4+ aVaUeEVOUEVOG TTANOWPLoUOG (TT)

*  +aoc@aAloTpo Kwvdvvou ( z)

- H (popuoukoc aUT) unopst va yevucsueel o€ AAAa €l6n emevdvoewV (TT.).
LETOXEG) OTIOV AVTL ETLITOKIOV £YOVHE ATTOSOON.



To QVAREVOUEVO TIPAYUATIKO ETILTOKLO

*  Xepa owovopia xwpig TANBWPLONO Kot KiVEUVO TO AVAUEVOHEVO TIPAYHATIKO ETILTOKLO
£LVOL TO ETLTOKLO TIOV ESLOWVEL TNV TIPOCPOPA TIOPWV ATOUWYV TIOV ETULOVHOVY Vat
daveloovv (amotapievon) pe v GjTnon MOPWV ATOUWV TOV EMLOVHOVV v SaveloTOUV.

TikaBopilel mowax dtopa BEAoVV va daveloovv kol ola dtoua B€Aovy va Savelotovv; H
QTTAVTNOT) EYKELTAL 0TO YEYOVOS OTL TO ATOUA AELOAOYOUV SLAPOPETIKA TNV LEAAOVTIKN
TOUG KATOAVAAWON.

* Y& To TEXVLKOUG OPOUG, T ATONN EXOUV SLAPOPETIKO A0YO UTIOKATACTACT|S LETAZY
TAPoVONG Kol LEAAOVTIKNG Karavoclwong (marginal rate of substitution, MRS) 1
eAaoTIKOTN T SLayPoVIKN G vTtokatdotaon (elasticity of intertemporal substltutlon EIS).

0 )\oyog UT[OKO(TO(O'TO(O'T]Q HETAEV TTAPOVOAG KOL LEAAOVTIKNG Karocvodxcoong ovopadletol
ETLOTG UTIOKEIUEVIKOG CUVTEAECTIIG TIPOEEOPANONG KAl XPT|OLUOTIOLELTAL I TNV
LETATPOTIN LEAAOVTIKWV E008WV GE oNUEPLVT] ala.

* Avo UT[OKSLIJ.SVLKOQ GUVTE?\EGTT}Q nperocp?\ncmq svog atopov eivat 10% to Xpovo (0,10),
ow‘to ONUAIVEL OTL YL VO nporpsqjouus QUTO TO octouo va GUGLaGEL 1 EUR onuepa, Ba
TPEMEL va TO avTapelPovpe pe eva 1+0,10 EUR o€ éva xpovo.

* To mpaypatiko emITOKLO EELOCOPPOTIEL TNV AYOPA TIPOGPOPAS KL (1)TNONG ATIOTAULEVCEWV.
* O avapevopevog IMIANBwpLopoe

* To avapevOoueVo TTPAYUATIKO ETILITOKLO EVAL TO EMITOKLO IOV LOYVEL CE LA OLKOVOULO XWPIG
TANOWPLoUO.

* Aedopévou OTLTO ATouO sv&oc(pspsroa yla tnv npayuarucn agla plag emévéuong, 81]7\0(81]
yla TV TocOTNTA Ayaf®v Tov PTopel va ayopdoeL 0TO PEAAOV UE TNV OVOUACTIKT
aro600M TNG EMEVOUONG, ATIALTEL LA XPMUATLKT ATTO{NUiwoN VLo TOV AVOUEVOUEVO
TANOWPLoUO

* To ovopaoTikO TITOKLO YIVETAL TWPA :

r=p+m



To ac@aALoTPO KLVEUVOUL

* To teAevTalo CUGTATIKO TOV OVOUNCTIKOU ETITOKIOV EIVOL TO AVOUEVOUEVO
ACAALOTPO KLVEUVOU.

* To aoc@dAlotpo KivoUvou Stagepel PeTalD Sla@opwv emevdvoewv. O
KaB0opLoPOG TWV THPAYOVTWV TIOU SLETTOVV TO AOPAALOTPO KIvOUVOU Elval pLo
aTro TIG TILo PBACIKEG EMOLWEELS TNG BewpLlag ATOTIUNONG KL TWV ETILUEPOVG
vmodetypdtwv ™ (CAPM, CCAPM, ICAPM, APT kAm.).

— METOXEG : CUOTNUATIKOS Kivouvog

— OuodAoya : kivéuvog aBETnong mANPwWUWY (TTTWwYEVONG), Kivouvog aAdayng
ETILTOKIWV.

* To ovopaoTiko eMITOKLO YIVETHL TWPA :
r=p+m+2z

o  XInuelwon: [Iépa amod To ac@AALoTPo KIVvEVVOU, 0L ATTOSOCELS TWV AELOYPAP WV
umopel va epLAauavouy Kal Eva ao@AALGTPO PEVGTOTNTAG, TO OTOLO
e€apTaTaL Ao TNV EVKOALX e TNV ool pumtopel 0 emevLTNIG va
PEVOTOTIOCEL TNV EMEVOVOT] TOV XWPLG VX EMNPEACEL ONUAVTIKA TNV TLur). H
pPEVOTOTNTA EaPTATAL ATIO TO BAO0OG TNG AYOPdS: AyOopES LE LEYAAOUG OYKOUG
oLvoAAaywv £xovv vPMAn pevototnta. H Stapopd petadd Tiung mwAnong kat
TN ayopags (bid-ask spread) oe ayopég pe vPmAn pevotdTNTA Elval YounAn.



Tuyun, amodoon Kot TPOEEOPANTIKO EMITOKLO
H £vvolax TG peAAOVTIKTC ailag
e H peAdovtikn agla F evog xpnUaTIkoL ToocoV P UE 0TABEPT] AVAUEVOUEVT
amodoon r elval cuvdpTtnon ™G Stapkelag 7 KAl TG CUYXVOTNTAG AVATOKIOUOV 1.
e H peAdovtikn agla F pe avatoklopo pla @opa ava epiodo (€tog) oplletal wg:
o F=P@l+n)’
o Iapd&derypa: Av P=1000 EUR, r=0,10 (10%), T = 2 xpodvia, toTE
F=1000(1+0,1)> =1210 EUR
e H peAdovtikn agla F pe avatoklopd m @opeg avd mepiodo opiletal wg:
o F=P@+L)™
o IHapdderypo: r=0,10 (10%), T =2 xpovia,m=2 =
F=1000(1+0,1/2)* =1215,51 EUR
e H ouyvotnTta avatoKlopoU auEGVEL TNV ETNCLOTIOUEVT) ATTOS00T
e To dplo s @dppoviag F =PAL+L)™ btav o avatokionds sivat cuvexnig (
m — o0) eivat
F=pPe"”
e Omove=Ilim(1+-1-)"" =2,71828

M—s00 m/r



H évvola ¢ Tapovoag aglag

e Avévamood F avauevetal va elompayBel oe T meplodovug,  mapoVoa afla Tou
elval lom pe éva mood P to omolo av emevovbel onjuepa Ba SWOEL AVATOKIOUEVO TTOGO
Foe T meplodoug.

e Hdwdkacia ™G eVpeoNC NG TAPOVOAG AEIAG UG LEAAOVTIKIG EICTIPAENG
KaAeltal TpoeEd@Anon kat eival To avTIBETO TOV AVATOKIOUOV.

[Mpoeto@Anon P popa ava mePLodo (£Toc)

H mapovoa aia P evog Tooov F to oTolo avapévetal va elompaxBet oe T xpovia
elvat:

e P=_F_—F@+r)T

Q+r)"

o [lapaderypa : H mapovoa agla evog opLoAdyou zero coupon otaBepov EMITOKIOU
10% pe Anén 5 €tn kat ovopaotikn twun 1000 EUR eivat

P=F@+r)" =1000(1+0,1)° =620,92 EUR

e Oovvtereotis (1+ )" koAeital cuvtedeoT§ TPOEEOPANONG



ZuvTteAeoTEC MpoefdpAnong (1!(1+r)T)

Mapovoa agia 1 eupw TToU Ba e1oTTpayBei oe T YXpovia
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[posEd@An0ON TEPLOGOTEPEC POPEC AVA TIEPLOSO
‘Otav n mpoeEd@ANoN YIveETaL m POPES TO XPOVo, 1 TapoVoa afia P evog Toco F To
omtolo avapévetal va elomtpayBel oe T xpovia elvat :
_ F _ ry—-mT
e P= F(1+L)

rymT
(1+)

e 'Otav o avatokKlopog eivat cuvexng ( M — o), To 6pLo TG OPUOVANG

P=_—Ff_=F@Q+%)™ elvat

- mT
@+5)

P=Fe™
o Tevikd, 0Ttav avapévovtal elopoég d, yia TG Xpovikeg teptodovg t=1..., T, koL o

OUVTEAEOTNG TIPOEEOPANOTG iy Elvat 0TaBepdg 6TO XpOVO, N TTapovon agia oTn

xpovikn otiyun t=0 elvat:
T "
e R= E(ﬁ) d,



Amotiunon OpoAdywv
H mapovoa agia evog opoAdyov Sidpkelag T meploSwv, TO 0TO0 TANPWVEL KOUTIOVLO
d, ywtigmeplodovg t=1..,T, éeltovopaotikr aia F kot emtokio ot Aqén r,

slvaL
! T
P, = tzl(ﬁ)f d, +F(+r)

e To emtokio ot ANEN r elval To EMITOKLO TO OTIO(0 EELOWVEL TNV TTpoVoA aia
(Tiun ayopds Tov opoAdyov) e TO AOPOLoUA TWV TIPOEEOPATLEVWV KOUTIOVLWV Kol
™MV TPOoeEoPANUEVT TEALKN TTANPpwUN (ovopaoTiky afla F).

E@appoyéc: H amotipnon twv opoAdywv touv EAAnviko Anpoociov Ttptv Kot HETA TNV
dnpoaclovoukn katdppevon tov 2009.

1. To EAAnviko Anuooio éédwae v 11/1/2006 éva 10-eT£¢ opuoioyo BB+
(kwdéikog Bloomberg: EF239324) us Anén otic 20/7/2016 kat kovmove 3,6% (3,6
EVPW TO ¥povo ava 100 svpw ovouaostiky aéla). Iloia NTav n mapovoa aéla Tov
0LOAOYOV TNV NUEPA TG éK600T)C TOV;

O mapakdtw Tivakag §{vel TOUG CUVTEAECTEG TIPOEEOPANONG LLE ETILTOKLO
mpoegd@Anong 3,6% (2" oTAn), TNV agia TwV KOUTIOVIWVY GE EVPW TIOV TTAT|PWVEL TO
opo6Aoyo kaBe xpovo (31 otiAn) KoL TV Tapovoa Al TwV KOUTIOVIWY TOU OLOAGYOU
(4" oAN) pExpL T ANén tov o€ 10 xpovia. To dBpolopa TwV TTPOEEOPATLEVWV
KouTIoVIWV Yia Ta 10 xpovia pexpt ™ Anén tov eivar 29,80 evpw. H mapovoa agia tov
OUOAOGYOVL TNV NUEPQ TNG €kdoons Tov (11/1/2006) jtav 100, SnA. To dBpolopa Twv
TPOELOPANUEVWV KOUTIOVIWY (29,80 evpw) oLV TNV TTPOEEOPANUEVT aEla TNG TEALKNG
TANpwUNS Twv 100 evpw ot Anén Tov opoAdyov v 20/7/2016 (0.702*100 = 70,20
EVPW).



Xpovog 2uvt. lIpoé&é. Mapovoa
T (1/(1+0,036)T) Kovmovi aéla
1 0.965 3.600 3.475
2 0.932 3.600 3.354
3 0.899 3.600 3.238
4 0.868 3.600 3.125
5 0.838 3.600 3.017
6 0.809 3.600 2.912
7 0.781 3.600 2.811
8 0.754 3.600 2.713
9 0.727 3.600 2.619
10 0.702 3.600 2.528

ABpolopa 36.00 29.80
29.80+0.702*100
= 100

Me v €apomn NG SNUOCLOVOULKNG Kplomg, To 4° Tpiunvo tov 2009, Ta emITOKLX TWV
OpoAOYwV Touv EAANVIKoU Anpoaciov ektoéebnkav ota VM. To mapakatw Stdypapua
delyvel To spread tov 10-£T0UG EMITOKIOU TWV OUOAOYWV TOU Anpociov yia tnv
EAAGSq, Itadia, [Toptoyaiia, lomavia kat [pAavdia mévw amod Ta avTioToa EMITOKLA
TWV YEpUAvIkKwV bunds:



Awaypappa: Spread emitokiov 10-eT®wv opoAdywv Tov EAAnvikov Anpociov

évavti Teppavikwyv bunds
(o€ povadeg Baonc - 1000 pup avtioToy oV o€ SLa@opa emttokinv 10%)
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2. Tov MapTio tov 2011, To emitokLo oty A1jén Tov 5-eToU¢ MAE0V 0U0Adyou
ntav 12,3% kat n Tyun tov oty Ssvtepoysvi) ayopa 65,37 svpw. H ayopa
OUOAOYwV TpogéopAovoe 0TI ) EAAnvikY Anuokpatia (akoun Kkat av ovveXL{e
va KataBalel To eTOL0 Kovmovi uéypt T Anén) v O mAnpwoeL oto
AKEPALO TOUSC KATOYOUC TOU OHHOAOGYOV, SNA. 0L KATOXOL TOVU OUOAOYOU Sev B
siompaéovv v ovouaotikn aéia (100) aAia Oa viapésl éva haircut X%, apa
Oa sionpaéovv 100(1-x). Mowo Tav To avauevousvo haircut couPwva Ue Tig
ATOTIUNOELS TG AYOPAEC;

* To avapevouevo haircut eivat cuvaptnon tov xpovov. 0co 1o pokpLd oTo
UEAAOV VAUEVETAL VO YIVEL TOOO HKPOTEPO B elval KaBwS 0To EVOLAUEDO
SLAo TN oL ETTEVEUTEG Bt £XOVV ELOTIPAEEL TO HEYAAVTEPO UEPOG TNG AELAG TOV
OLOAGYOV HECHW TWV KOUTIOVLMV.

* Evéewktikd, ag dovpe Svo (akpaleg) MEPITTWOELG:



Mepintwon 1: To haircut avapévetal va cupfei o mepimov 5 ypoévia (Iavovdpro tov
2016, otn A1)én Tov opoAdyov)

O TTapaKATW TIvaKag SIVEL TOUG CUVTEAECTEG TIPOEEOPAN O G (LE ETTITOKLO
mpoeEo@ANonG 12,3%) kot v mapoVoa afia TwV KOUTIOVIWY TOU OLOAGYOU HEXPL TN
ANén tov o€ 5 xpovia.

XpOvog XUVTEAEGTEG Mapovoa

T MMpocgo@Ainong Koumove Adla
1 0.89 3.60 3.21
2 0.79 3.60 2.85
3 0.71 3.60 2.54
4 0.63 3.60 2.26

0.56 3.60 2.02
ABpolopa 12,88

H tiun touv opoAdyou otV ayopd avTavakAd To ABpolopa TwV TIPOEEOPANUEVWY
KOUTIOVLWYV KXL TNV TIPOEEOQAT|LEVT) OVOUAOTIKT a&la Tou opoAdyov ot Anén (0,56*F).
KaBwg to emitokio ot ANnén avénbnke, HetwOBnKe onNUAVTIKA 0 CUVTEAECTIG
TpoeEO@ANONG NG 5-etiag (amod 0.838 o 0.56), pe dAAa AoyLa, | Tapovoa aia vog
evpw Tov Maptio touv 2011 mov Ba elompayBel oe 5 xpovia mepimov (Iav. 2016)
Hewwbnke amod 83,6 Aemta oe 56 Aemtd. Katd ovvémela, tov Mdaptio touv 2011
1. ta 100 svpw ovopaoTikng afiag Tov OHOAGYOU o€ 5 Xpovix
agLlav 56 svpw.
2. To aBpolopa Twv poefo@AnUévwy Kovmoviwy ntav 12,88
EVPW.
[Tolx NTav 1 AVAPUEVOEVT] OVOUACTIKT) a&lar TOV OpoAGYoL ot ANEN Tov; Me GAAa
AOYLa, TLTIpocSokovoay oL EMEVOVTEG OTL B eloTtpdgouy yia kaBe 100 evpw
OUOAGYWV OV Kpatovoav otn Anén toug (Iav. 2016);



['a va to Bpovpe, Ba TpEmeL va AVGOVUE TNV QOPLOVAN TNG TTHPOVCAG AELOG WG TTPOG
to F:

500\ .
P, =tzl(m) d, +F+r)

65,37 =12,88+ F *0,56
Fo 65,37 -12,88
0,56
H ayopd mpoe€opArovoe 6TL 0tNn ANén tov opoAdyov (Ilav 2016) Ba elotpdéel 93,7
gvpw avtl 100, SnA. Ba vmapEel haircut 6,3%.

=93,7




MMepintwon 2: To haircut avapévetal va cupPei o 1 xpoévo (Maptio tov 2012, 6Ttwg
Kal €YLVE).

Av vmoB¢oovpe 0TL To haircut avapévovtav va yivelt o€ 1 xpOvo, n avapeVOUEYT
OVOUAOTIKT a&la Tov opoAdyou pmopel va Bpedel av AVoovpe TV €E1G POPUOVAX WG
mpog to F:

> 5
P = tzl((l—l))‘dt +FF@+1)

65,37 =321+ F*0,89

F_ 6537-3,21 698

Apa to haircut Ba etvat 30,20% [(100-69,8)/100].

Inueiwon: To haircut mov epappdotnke TeAka oto PSI tou Iavovapiov 2012 ytav
53%. £TOUG TPELG UNVES IOV TIPOTYNONKaVY, TO ETITOKLO TOV 10-£TOUG OOAGYOU
ekto&eVOnke ota emimeda tov 30-35% ka1 TN TOLV OHOAGYOU 0T SEVTEPOYEVT
ayopd emece ota 25-30 Aemtd avd 1 evpw ovopaotikng afiag. Ta emimeda avtd ntav
ovpfata pe avapevouevo haircut g taéng tov 50-60%. Atyo Tpv Vv
avadlapBpwon tov xpeoug, To spread Eemépaoce Tig 4.500 povadeg Baong, Tov
AVTLOTOLYOVOE € £Vva EMLTOKLO otn Anén epimov 43% (!) yia Ta opdAoya Tov
eAAnvikoL dnpociov. H ayopd @ailvetal va tpoego@AoVoe TEPA ATIO VA OT|LAVTIKO
haircut kot Tov cuvaAdaypatiko kivéuvo, SnAadn pia Tbavi €€0do g EAAGSag amo
™ (v tov evpw (GREXIT) kat pia vrtotignon tov €BvikoL VopIoHaTog.



Amotiunon Metoxwv
Opoloylia:

P Ty petoxnis

D: Mépoua

> Amdédoon
L =-=L . (UTTOKEPEVIKOG) CUVTEAECTNG TIPOEEOPANOTG

T L+r
e IIpoooyn: ‘OAeg ol HeETAPANTEG ElvaL EKPPACUEVEG OE TIPAYUATIKOVG OPOUG
(otabepég TIpEG), SnAadT) amomAnBwplopeves pe tov I'evikd Asiktn Tipuwv
Katavoiwt).

e TxAdyoug amAovotevong Oa aoyoAnBovue KAt apxnV HE TA O ATIAK
vmodelypata pe otabepd ovvTEAEGTN TTPOEEOPANOTG.



ITaBepog SLaypovika GUVTEAEGTIIG TTPOEEOPANONG

To vmoderypa VTOOETEL OTL T AVAUEVOUEV TIPAYUATIKN artodoon NG petoxns, E(r),
elval otaBepn Staxpovika, E(r)=r. To r amoteAeital amo dVo pépn:

r=p+2z ,0Tov
0O . TMPAYHATIKO ETLTOKLO UNOEVIKOU KLVEUVOU

0O Z : Ao@AALOTPO KIvSUVou

YmoBéoelg -

e Topueplopa D katafdAAeTal pa @opda To Xpovo (0To TEAOG TOV £TOVG)

e To r sival otaBepod Slayxpovikd

e Epwmon: [lowx etval 1 Tiun mov eivat Statebenévog va TANPWOEL 0 ETTEVEUTING
onuepa ylo tnv petoyn (fair price);

o Hamdvmmon e€aptdatal amo tov emevouTiké opilovia



EntevduTtikog optlovtacg = 1 tepiodog (£To¢)
H tiun (fair price) v omola eival Statebelpuévos va TANPWOEL EVaG ETEVOVTIG
OT|LEPOL YLOL L LETOXT] TIOU OKOTIEVEL VO KPATNOEL Lo tepiodo elvat:

p - E(D,) N E(P) (1)
1+7r 1+7r
U
E(P)T
P, T étav E(D,)T
rd

e 0 06pog ﬁ KaAelTaL ouvTeEAETTNG TIPOEEOPANONG. O POAOG TOV EYKELTUL GTO VX
HETAPPALEL LEAAOVTIKA £6080 OE OTUEPLVEG AE(EC.

e YUp@wva pe Vv (1), n Tun v omola Evag emevéuTi¢ elval SlateBeUEVOS va
TIANPWOEL CY)UEPA VLA UL LETOXT LOOVTAL LE TO AOPOLOUN TOV LEPIOUATOC KAL TNG
QVOLLEVOLEVTG TLUTIG TIWATOTG, LETAPPACUEVA OE OTUEPLVEG TLUEG UE EVva oTaABEPO
OUVVTEAEOTN TIPOEEOPAT OT|G.



Entev8utikog opilovtac = 2 tepiodol (£tn)
Amomyv (1) =>
2
o _E(D,)  E(R) (2)
1+r 1+r

(2) omv () =

E(D E(D E(P B)
. _E(D)  E(D,) . E(R)

°14r (@+1)?2 (L+r)?

Etevéutikoc opilovtac = T teplodor (£tn)
Avgdavovtag tov emevéuTiKé opifovta pexpt T =>

<« E(D))  EP) (4)
i _§(1+ 0 At

H (4) ek@pdlet MV T LOOPPOTIAG WG TO ABPOCUA TWV TPOEEOPANUEVWV
QVAUEVOUEVWV UEPLOUATWY (TIPWTOG OPOG) KL TNG TPOECOPATUEVIG AVALEVOLEVTG
ULEAAOVTIKNG TIUNG NG pHeTtoxns (6evtepog 6pog). O TeAevtaiog 6pog ovopaleTal cUXVA
«kepSooKOTIKN Povokax» (speculative bubble”).



KepSookomikn povoka:
H Aoy pag kepSooKOTILKT G o VoKAG Elval OTLT TLUN aveBalvel onuepa OTav oL
eMEVOUTEG TPOOOOKOVUY VoS0 TNG TIUNG 0TO UEAAOV -

BT av E(R) T xaBag ('i(PT)) T

e H onuaocia tov kepSookoTIKOU TTAPAYOVTA 6TOV KABOPLOUO TNG TLUNG EVOG

AgLOYPAPOVL ELVOL CLUVAPTIOT TOV 0PL{OVTA TOV EMEVOUTY. L€ TEXVIKOUS OPOUG, YIX VO
eCadeloupe TNV KEPSOOGKOTILKT) POVOKA, UTTOBETOVE OTL 0 0pLlOVTHG TOU ETEVOLTY)
elval amelpog, SnAadn agnvovpe to T va TTAEL 6TO ATELPO, T —> 0.

Ao v (4):

2, E(D,) E(P.) (5)
ik S (1+r)" Tlm((ur)] =

< E(D,) (6)
= (@+r)

0 =

| |
<

gocvhm( (T))
T—oo (1+ ”)



P, =i E(D) |, ,im( E(P) j _ (5)

= (1L+r) To= (L+71)"
_ & E(D) (©)
S @+

eov 1im(E(PT) ): 0.

T—w (1+”)T

0

e H kepSookomikn @oVoka e€a@avietal VO TNV TTpouTo0eom OtL lim E(P,) < o,
T—o

ONAad1) dtav N avapevopevn tTiun dev Telvel oTo ATELPO.

e [lpocé€te 6tio 6pog (1+7)" Teiveloto amepo dtav T — o, epdoov r>0.

e H oxéon (6) ekpalel TNV TIUN TNG LETOXTS WG TNV TTAPOVOA A& OAWV TWV
QVOAUEVOUEVWV UEPLOUATWV LLE TIPOEEOPATTIKO ETILTOKLO 7.

e Hmapovoa ala ¢ petoxms (Tun) elvatl apvn Tk CUVAEPTOT) TOU ETILITOKIOV
TPOEEOPANOTG.

o 0 A0Yog elvat 0TL eva VPMAOTEPO ETIITOKLO TIPOEEOPANONG ONUATOSOTEL OTL OL
eMEVOUTEG TTIPOGSIO0LY PIKPOTEPN aéla 0T LEAAOVTIKA €008 TOUG OE CUYKPLOT UE
£€oo0da onuepaL.

e Kabwg r=p+z, 1 TN LLXS LETOXNG ElVAL TOGO HIKPOTEPT), 600 LYMAGTEPO Elval

TO TIPAYUATIKO EMITOKLO P KL 060 VYMAOTEPO ElvaL TO ACPAALGTPO KLvSUVOU Z.



Inueiwon 1 H aia ¢ petoxnic kabopiletal amokAEIOTIKG ATTO TNV IKAVOTNTA TNG

va Anpwvel pepiopata. Av vmobéosovpe oty (5) E(D,) =0, ¢=1,..0, tote P, =0.
o Tevikd: H agla kaBe titAov kaboplleTal AMOKAEIOTIKA ATIO TNV IKAVOTNTA TOV VX
dnuovpyel eloOONUA 0TO HEAAOV Y TOV eeEVELTY) (OXL KEPSN YIA TNV ETIXELPTON).

Inueiwon 2: 0 cuvteAeoTiG TIPOEEOPANONG ' 0TO TTAPATIAV®W LTTOSEYpa Bewpeitot
otabepdg Slaxpovika.

o HumdBeon avutn elvat un peaAloTiK KaBws VTIAPXOLVV EUTIELPLIKEG EVSEIEELS OTL
TOOO TO TIPAYUATIKO EMITOKLO p 000 KL TO AOPAALOTPO KvdUVou aAAG{ovVv 6TO
XPOVvo.

o Apyotepa Ba yvwploovpe vtodelypata anotipnong ta omola Tpoomabolv va
e€NyNooLV TNV HETAPBANTOTITA TOU GUVTEAEGTI) TIPOEEOPATIOTG GTO XPOVO.

o Ilpog to mapov, Opws, Ba cvveyloovpe va Oewpov e To r oTabEePO.

o [Ipaktikd n oxéom (6) 6ev umopel va xpnopomon0el ylo tov kaboplopo g
OTUEPLVNG TIUNG LooppoTiiag P, kaBwg TtepLEXeEL TPOoSoKieG HEAAOVTIKWV HLEPLOUATWV.
e TavakaBopiocovpe to P, mpémel va eSadelPoupe TIg Tpoodokieg peArovTikwv

LEPLOUATWYV KAL VA TIG AVTIKATACTI)COVUE E LETPTOLUA LEYEDT. [l TO OKOTIO VTO
TIPETIEL VAL KAVOUUE Pl UTTOBEOT OXETIKA pe TNV otoxaoTikn dtadwkacia D,. H
vTO0eoM VG Yevealovupyou unxaviopov tov D (Data Generating Process) 6a pag
eMLTPEPEL v KAVOUPE TIPOPAEPELS Vi T peAAOVTIKG eTtimteda Tov D pe Bdaon onuepvi
TANpo@opNOM.



LTOXNOTIKY SLadikaola LEPLOPUATOC

1. Tuyalog MEPITTATOC
AgumoBEcoue OTLTO HEPLOUA AKOAOVOEL TNV OTOXXOTIKT Sladikacio Evog Tualov
mepimatov (random walk):

D, =D, +¢ (7)

Omov ¢ : Tuyala dtatapoxn pe padnuatikn eArtida = 0 kat otabepn) Stakvpavon-
Tote TO avapevopevo pepLopa yia KaBe HeAAoVTIKO Xpovo (SeSouEvnG TG oNUEPLVTG
mAnpo@opnons (/,) etvat ioo pe to onpepwo péptopa, Dy. Kata ovvemnela, amod tny

(6) TpOKVTITEL:



“ D
P = 0
° Z(1+r)t

t=1

OZ(1+ '

(1+ r)tz(1+ r)
1 1 1
0 1+ + =+
(1+r) 1+r) (@+r)

i [ J
(l I r) 1 1+r
( r)
0 (1+ r) r

D, (8)

e Koabwg o péplopa eivat otabepd,  Tiun eivat Eva TOAAATAAGLO TOV OTUEPLVOV
neplopatog, SnAadn pia otabepad.

e Me dAAa AGYLO, 1) VOLEVOUEVT) ATTOS00T) TNG LETOXNS, I, €lval (om pe
LepLOUATIKT) TNG amtddoon onuepa, r=Do/Po.



LTOYXNOTIKT) SLadkaoia TG TG TNG LETOXNG

e TimpoxUTTEL ATO TNV (7) OXETIKA PE TNV OTOXACTIKN SLadIKAG (o TTOU aAKOAOVOEL T
i B

o Amommv(l) =ER/I,)=00+r)P, -E(D,/1,). AAA& antd v (7)

= E(D,/1,)=D, xat

Anomyv (8)=> D, =r-P,.

Emopévwg -

E(R/1)=(1+rPB,~rB,=F,

o Tevikaoxvelr E(P /1)) =P, dnAadn n Tiun akoAovBel kat aQuTr) po CTOXOOTLKN

dladikaoia Tuyaiov mepimatov, 0w Kol To pEptopa. H kaAvtepn mpoAreydm tng
LEAAOVTIKNG TLUNG Elval 0TL Ba pelvel oTaBepT) oTA ONUEPLVA TNG ETIITIES Q.



2. Tuxaiog epimaTog pe Taon: To Vtodetypa Gordon

AgumoBécoupe OTL 0 AVAUEVOEVOG pLOIOS aVENOTG TOV PeEploPaTOoC elvat oTaBepog
Kol LooUTAL e g (AUTO AVTIOTOLXEL OE P OTOXAOTIKY) SLadIKacio TUXALOV TTEPITIATOV
e taom -- random walk with drift-- og AoyapiBpovg, d, =In(D,) ):

E(Dt):(1+g)Dt—l 9)
—
E(D,) =(+9)' Dy
AvtikaBlotwvtag oty (6) —

1+9)'
Z ~ (1+7r)

=D, "
t=1

’ 1- ’
omov & =G . Emopévas,

P,=D,0(l+5+6°+..)= Doé(ﬁ)

1+g 1
=B 1+r[ “9}

1+r

—
1+
I:)0 = oﬁ (10)

H oxéon (10) elvar to vmodetypa tov Gordon.



1+

P,=D
0 or_g

(10)

H oxeon (10) etvar to vmodetypa tov Gordon.

o XUp@wva pe v (10), n TN PLag LETOXNG Elval BETIKT GLVAPTNON TOU
LEPIOUOTOG KOL TOU AVAUEVOLEVOU pLOUOU aVENON G TOV HEPIOUATOS KAl 0PV TIKN
OUVAPTNOT TG ATIALTOVLEVIG TIPAYLATIKNG ATTOS00NCG.

e Htwyn etvat vPmAn o€ oYEOT LE TO ONUEPLVO UEPLOUX OTAV O AVUUEVOLEVOS
pLOUOG peETaBOANG TOV HeploUATOC ELVvat LPNAGG 1) OTOAY 1) AVAUEVOULEVT] atdS00T) Elval
XOUNAT.

e  Metoyxég pe avapevopevn vmAn kepdoopia oto peAdov (g) Exovv vymaa P/D.
[Tapaderypa: peToxES TEYVOAOYILAG.

o  Metall dvo petoxwv Ue (Sl kepdoopla (g) N uetoym mov £xeL LYNAGTEPO
aAo@AALOTPO KLVOUVOU (SnA. vmAdTepo 1) €xel xaunAdtepo P/D.



E@appoyeg
To mapakdtw ypagpnuo Seixvel Tov
1. S&P 500: amomAnbwplopevog SEIKTNG TILWV TOV xpnuatiotnplov Twv HITA
(S&P 500) yia to dtdotnua 1871-2014.
2. Mapovoa aila TwV LEAAOVTIK®WV MEPLOUATMV [E 6TAOEPO CUVTEAEDTH
mpoeEd@Anong. H afla autn ektipdtol yla kdBe onueio oto xpovo (t=1871-
2013) wg:

1
P; = (1—_|_r) (Dey1 + Pry1)

OTIoV 1 1) péon amomAnBwplopuevn AoyaptBuikn amddoon tov S&P 500 oto
Staotnua 1871-2014. H teAkn tiun (to 2014) ektipatatl cOUPWVA LLE TO
untodetypa Gordon wg D(2014)*(1+g)/(r-g), 6TTov g 0 avapUEVOUEVOG pLOUOG
LETABOANG TWV UEPLOUATWY KALT 1) AVAUEVOUEVT] ATTOS00M. LG LEAAOVTIKO LEGO
PLOUO HETABOANG TWV HEPLORETWV (€) KAl LEOT) AVAUEVOUEVT] TIPAYLOTLKT)
amodoon tov S&P 500 peta to 2014 (r) vtoBeoape g=0.014 (Serypatikog
neoog 1870-2014) kot r=0.05 (pavpn ypoauun) 1, evoarraktikd, r=0.066

(Tpac v SLAOKEKOUUEVT) YPOUUT)).



10000
Mapovoca aia Twv
MEAAOVTIKWV HEPIOHATWV

(r=0,05)

/

1000 - Tigég Tou B¢eikTn S&P 500
(aTTOTTANBWPICH EVEG)

/

MNapouoca agia Twv
HEAAOVTIKWYV UEPIOHATWYV
(r=0,066)

Price

. =t & i
100 - ﬂ\f"ﬁ

1 0 T T T T T T T T
1860 1880 1900 1920 1940 1960 1980 2000 2020 2040

Year

MopatnpoUl e OTL OL EKTIUNOELS TNG Ttapoloag afiag aAAddlouv avaloya pe TNV utoBeon Tou Ba KAVOULE OXETLKA LE
TN HeANOVTLKN avapevouevn anodoon tou deiktn (r). Ooco uPnAdtepn eival n avapevopevn peAAovTikn anodoon,
1000 YapnAotepn n mapovoa aia. H Stadopd otnv ekTipnon aufAveL LLe TOV XPOVO Kal €ivol PEYLOTN OTLC TEAEUTALEC
TIAPATNPNOELC.

To 1610 Ba cuveBatve kat av alAalape tnv uTtdBeon yia to g. Oco uPnAdtepo to g, Tooo uPnAdTepn N mapovoa alia.
OL mapatnpnoeLlg auteg Selxvouv OTL EKTIUNOELG TNC tapovoag aflag pmopet va StadpEpouv onNUAVTIKA avaAoya e
TLC UTIOBEOELG OXETIKA UE TNV AVAUEVOUEVN amodoon Kal Tov puOUO HETABOANG TWV LEPLOUATWY OTO UEAAOV.
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Ymodetypa Gordon pe faon ta képdn

Zuxva to vodetypa Gordon opiletal pe faom ta kepdn (E) TwVv ETAPELWV Kol OXL UE
Bdaon ta peplopata. O Adyog eival OTL Ta KEPSN AVTIKATOTTPI(OVV KAAVTEPA TNV
LKOVOTN T TWV ETALPELWV VX TTPOGSISOUV HEAAOVTIKT) a&la OTIG LETOXEG TOUG.

To vmoderypa (10) pmopel va petag@paoctel e0koAa o 6povs E, av utoBEsovpe 0TL TO
HEpLopA elvat Eva otabepo TOc0OTO, T, TWV KEPSwV ( T: payout ratio).

D, =, (11)
AvtikaBlotwvrtag v (11) otnv (10) kat Stapwvtag kat Tig Suo TAeVpEG pe E;, -

P, Tl+g

= 12
T (12)
o XUp@wva ue v (12), etapeieg mov £xovv vymAd P/E mpémel va €xouv vmAovg

AVOAUEVOUEVOUGS pUOOUG PeTAfOANG TwV KEpSwV TOUG (UE oTaBEPO 7 KL 7 ).

H uméBeon piag otabepr)g oxeong LeTald HEPLOUATWVY KAl ETALPLKWV KEPSWV Elval
apkeTa yevvala. To mapakdtw Siaypappo Selxvel 0TL 0 AOYOG AQUTOG EXEL LEYAAES
SLAKVUAVOELS 0TO XPOVO. MaKpoxpOVLA, OL ETALPELEG PAIVETAL VA TIAN|PWVOLV EVa
OXETIKA 0TaBEPO TOGOOTO TWV KEPSWV TOVG o€ peplopata. Opws Bpaxvxpovia (Y
AOYOUG ETALPLKTG TTOALTIKNG, signaling kAT) Telvouv va KpaToUV T HEPIOUATO
otabepd e AMOTEAEGTUA VX XAAALEL 0 AOYOG HUEPIOUATOG TIPOG KEPOT, LOLlalTEPQ OE
TEPLOSOVG VPEDTG, OTAV T ETALPIKA KEPSN LELWVOVTUL OHaVTIKA (BAETE 0TO
SLaypappo Ty HeyaAn v@eon/amomAn0wplopo ¢ meptodov 1922-1933 kat tnv
v@eon tov 2008).



Ao6yog pepiopartog mpog kEpdn (D/E) Tou S&P 500
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ITOXAOTIKY Stadikaocia TG TY)C
TiLovvemayetal n vmdbeon evog otabepov) puOUOV aVOSoL TWV HEPLOUATWV YL TNV
OTOXAOTIKY) Stadkacia Tov akoAoVOOUV OL TIHES TWV UETOXWV ;
Amomv (1) = E(R/I1,)=QA+r)P,—E(D,/1,).
AMd amto v (9) = E(D,/1,)=(@0+9)D,.
Emopévwg :
E(R/1,)=(1+T)P, —(1+g)D,

g
Or-g-

E(R/1,)=Q+nk-(r-g)R =1+9)R,.
levikd, E(P/1,)=(1+g)'P,.

Amo v (10) exovpe - B, =D Emopévwg :

e H tyn akoAovBel emiong évav Tuyalo mepimato pe Tdon oe AoydplOpoug,
E(In(P,/1,))=In(R,) +1g.

o Outég Bpaxvxpovia Sev eival TTpoAEPILUES -

o Makpoxpovia OpwG avapEVETAL VO qVEGVOVTAL PLE pUOUO g.



Kupaitvopuevog 6uvteAeo TG TPOEEOPANOTC

Tbéoo Ta emitokia Pndevikov KvdUvou 600 Kal T ao@AALOTPA KIVEUVOU KUHa(VOVTOL
0TOo Xpovo. Otav 1 owkovouia BplOKETAL € TPOXLA AVATITUENG, 1) KEVTPLKT TPATIE
auEavel Ta eTLTOKLA TApPERPAoNS Yl v TIBaxoeVoEL TOV av§avopevo TAN0wplopd. Ta
TPAYUATIKA ETITOKLA avEAvouv. ‘Otav, avtiBeTa, 1 olkovopla pmaivel o V@eoN, M
KEVTPLKI] TPATECX LELWVEL TA ETMITOKLAX YLt Vo fonO1)0EL TNV TIPAYUATIKT OLKOVOUIX VX
avoakappel. Ta TpaypaTikA EMITOKLA LELWVOVTAL XTO TIAPAKATW SLAYPAUUA, @AIVETAL
N Topeia Tov Tpaypatikov emttokiov otig HITA (Fed Funds rate - I[IAn6wplopdg ATK).

US: Real Interest Rate
10.0

Wl | MM AV(M A\r

A ) W

Fed Funds rate - CPI inflation
'50 \‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Ta ac@dAioTpa KvdUVOU £xouv eTioNG LEYAAT SLAKVUAVOT] 6TO XPOVO KABwG 1
Staxvpaveon Twv anodocewv petafdAAetal To mapakatw Staypappa Seiyvel Tnv Topeia
TNG TUTILKNG ATIOKALOTG TwV amodocewv Tov S&P 500 oto xpovo. H metpedaixkn kpion tov
1975, 1 anmotoun 810pBwon g ayopds to 1987 katn TPAc@AT XPNHLATOOKOVOLLKT)
kplom tov 2008 061 ynoav og onNUAVTIKY aUEnom ™G SLHKUUAVOTG TWV XPNUATIOTNPLwV.
['evikd, o€ TeEPLOSOVGS AVOSIKWVY ayopwVv 1) SlaKVU Vo) eival xaunAr, v o€ TeEpLOSouG
TTWTIKOV YopwV 1 StakLoven avEGVEToL ATTOTOA.



US: Volatility of S&P 500

90

80 —

70 L
60 ﬂ

50 —

10

12-month moving window
0 \‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\\\\‘\

1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Katd ouvemela, ol avapuevopeves amoSO0ELS TWV HETOXWV LETABAAAOVTAL GTO XPOVO.
Ag umoB£coupe OTL OL EMEVOVTESG ATIALTOVV HL SLAPOPETLIKT ATOS00T) 0 KABE
HLEAAOVTLIKO XPOVIKO oMUelo Yo va elval SLaTeBEPEVOL VA KPATI)GOUV [La LETOXN. TOTE,
TO ETLTOKLO TIPOEEOPANONG LEAAOVTIKWV UEPLOUATWV (avapevopevn amodoon)
HetafdAAeTaL 6To XPOVO:

1 =pt 7

1
ﬁt—1+rt




AmoTiunon

Enevdutikog opilovrtag = 1 meplodog (£1oc).

H twun (fair value) v omola elvat StateBeluévog va TANPWOEL Evag ETEVOVTNG CTUEPT
Yot (L LETOXY) TIOV OKOTIEVEL VA KPATNOEL Lo TEPLodo lval:

E(Dy1) | E(Ri) _
Pt = 1+r:+11 + 1+r: _ﬁt+1(E(Dt+1)+E(Pt+l))

Entev8uTtikog opilovtag = 2 meplodol (£tn).

E(Dia) | E(Ri) _
Pt = 1+r:+11 + 1+r: _ﬁt+1(E(Dt+l)+ E(Pt+1))

Poa = S + 532 = 6, (E(Dy,,) + E(R.,))
—
I:)t - ﬁt+1E(Dt+1) + ﬁt+1/8t+2 (E(Dt+2) + E(Pt+2 ))




ATELPOC EMEVSUTIKOC 0pllovTag

AvEavovtag Tov eMeVSVTIKO 0pllovTa HEXPL TO ATIELPO KAl TP APAETOVTAG TNV
KEPOOOKOTILKI] (POVCOKN =

Pt - ﬂt+1E(Dt+l) + ﬂt+1ﬂt+2 E(Dt+2)

+ IBt+1ﬂt+2ﬂt+3E(Dt+3) +...
p—

|:]jﬂt+i i| E(Dt+j)

i=1

23

j=1
e T va umopel va xpnotpomomBel to vtddetypa mpoeEd@ANONS Yl ToV KabBopLlopo
™G TG, TPEMEL VA TTPOAe@O0oVV TOGO Ta HEAAOVTIKA pEPioUATA 000 KAl Ol
HLEAAOVTIKOL CUVTEAECTEG IPOEEOPANOTG.

e XkoTOG TwV VTOdELYpdTwV amotipnong ('asset pricing models '), 6twg CAPM,
Intertemporal CAPM, Consumption CAPM, APT kAT eivat va «avakoaAUFouv» ToUG
TAPAYOVTES IOV KaBopl{ouV TIG aVAUEVOUEVEG ATIOSOCELS, STA. TOUG GCUVTEAECTEC
TPOEEOPATONG TOOO PETHED SLAPOPETIKWV KEPAAALAKWY OTOLXEIWV 000 KAl GTO
XPOVvo.

H mapamdavw @opuovia sivat mepimAokn kabws eplaufavel aBpolopata YIVoUEVWV.
[ va TV amAoTo | oovHE, UTTOPOVUE VA TIAPOVE LXK YPUUULKT] TIPOCEYYLOT TNG
amodoonG. Auto Ba pag Swoel Eva YPAUULKO VTTOSELY A TIPOEEOPANONG.



['pap K] TPOGEYYLOT] TOU UTTOSEIYNATOC TAPOVOAC AELOC
IE KULOLVOUEVO CUVTEAEGTI) TIPOEEOPANONG

Ot Campbel kat Shiller (1989) mpotelvouv pia YPAUULKN TIPOCEYYLOT) TOU
VTOSEYHATOG TAPOVOAG AELUG LE KUUALVOLEVOUS CUVTEAECTES TIPOEEOPATOTG, 1
omola Baciletal o€ pLo AoyaplOpk: mTpocEyyLon s amodoong.
H amé8oon plag petoxng opiletal wg:
R — Pt+1 + Dt+1
t+1 P

XpNOOTOLWVTAG TNV THUTOTNTA:

— Rt+1 — 1 I:)t+1 + Dt+1

R R P,

Kot ToAAamAactadovtag kat Tig Svo mAgvpeg pe P /D,

Pt — 1 (1_'_ I:)t+1th+l
Dt Rt+1 Dt+1 Dt

[Taipvovtag AoyapiBuovug (tov cupoAilovTal Pe LIKPA YPAUUATO), EXOVLE:

t+1 t+1

p,—d, =-r +Ad,, +In{l+eP %) (A)



p,—d, =—r +Ad,, +In{+eP %) (A)

[Ipoceyyllovpe YpUAUULKA TOV TEAEVTALO OPO XPNCLUOTIOLWVTAS LA TIPOCEYYLOT
Taylor mpwtov Babpol yopw amnd to onpeio P/ D=e”“. To onpeio autd pmopsl va
ElVaL 0 OELYUATIKOG HECOG TNG LEPLOUATIKNG ATtOS00TG.

Mia ypappikh mpoaéyyion Taylor lou paBuol piag ocuvdpTtnong f(x;) yUpw amod
éva ongeio x ypagerai:

fxe) = f) + f1(x) (xe — x)

[Taipvovtag pa ypapupukn mpoo€yytorn Taylor tov teAeutaiov 6pov Tng (A),

f(x) = In(1 + ePr+179+1) éyovpe: f(x) = In(1 + e?~4) ko f'(x) = ( )eP~¢ =

P/D
1+(P/D)’

slvat:

1+Pd

Katd ovvémela, n mpooéyyion 100 Babuov yvpw amd to peco Setypatikd p-d

P _dt =Ty +Adt+1 +m[pt+l _dt+1 _(p_d)]

=—ly+ Adt+1 + p[pt+1 - dt+1]+ k

omov p =L eivar évag otabepog ouvteAeoTrig TpoegdpAnong (0< p < 1) kot k pua

otabepd.
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AVvovtag TpoG T EUTIPOG, TTA{PVOULE:

p, —d, :const.Jri,o"(Adt+j —rtﬂ.)

j=1
LTO TNV TIPOUTO0E0oN OTL T PoVoKA eSaavileTal pakpoTpdbeaua, SnAadn
!I_)rpopj(puj t+j) O

Avt) n tavtoTa LoYVEL ex-post (eK TwV VOTEPWV) Kal ex-ante (VTTO pLopEN)
mpoodoklwv). H ex-ante ekSoy1 ivat:

t+j t+j)

p, —d, =const. + E, Zp (Ad

j=1

H e&lowon auth elval To vToSetypa TapoVoos a&lag e KULOLVOUEVOUSG OUVTEAECTES
mpoeEd@ANoNG (mpaypatikeg amodooels). [Ipwv mpoomabnoovpe va tnv
enelnynoove, ag BuunBolue 6t pooeyylon Taylor €ywve YOpw amo to péco g
HEPLOUATIKNG amodoonG. O HEoOG TNG LEPLOUATIKNG amtddoon epAapudveTal ot
otabepd k ¢ teAevtaiag e€lowong. Emopevwg, cop@wva pe v tedevtaia eSlowon,
0TV 0 AOYOG TNG TIUNG TTPOG UEPLOUA ELVOL TTAVW ATIO TO LEGO TOV, 1] AYOPA AVOUEVEL
OTL T petoxn Ba €xel 6to LEAAOV LPMAOVG PLOUOVGS HETABOANG TWV UEPLOUATWV 1)
XAUNAES amodOoELS 1) Kal Ta SVo.



ZUU@EWVA PE TO VTTOSELY A TTAPOVo A aélag LE KUUOLVOUEVOUG CUVTEAECTEG
TpoeEOPANONG:
Av amod00ELg Kol LETAPBOAEG TWV UEPLOUATWY Elval PUn TTPoBAEPLUES (TIUES Kal
ueplopata eival tuyalol tepimatol), TOTE 0 AGY0G TLUNG TTPOG UEPLOUO ELVAL
otabepog.
Av 0 Aby0G TLUNG TTPOG HEPLOUN EIVAL KUUALVOUEVOG GTO XPOVO, TOTE

— 'H ot amodooelg eival mpoBAEPLueg,

— 'H ta peplopata etvat TpofAeYiuc.
Me GAAa AdyLa, 0 AGYOG TLUTG TTPOG UEPLOUN AVTAVAKAX TTPOOSOKIES Lo
UEAAOVTIKA peplopata 11/KoL LEAAOVTIKEG ATTOSOCELC.

Inueiwon: M tpitn ekdoxn elvat OTL 1 SLHKUHOVOT TOU AGYOU TLUTG TTPOG
UEPLOUA OPEIAETAL 0E KEPOOOKOTILKEG TIPOGOOKIEG LEAAOVTIKNG XAAXYTG TNG
TUNG (kEPSOOKOTILKEG (POVOKEG) XWPIS va peTafdAAovTal oL TPOGSOKIES YLa
HLEAAOVTIKEG aTTOOOCELS KAl peplopata.



Mua oglpd epguvnTwV LoXupilovtal 0Tl 0 AOyoc TIUAG Tipog HépLopa () to P/E) €xouv mpoPAsmrtiki
LKAVOTNTA yLa TLG LEAAOVTIKEG ATTOSOOELG TWV HETOXWV Kat OxL yla ta pepiopata. O Cochrane (2010)
Loxuplletal 0Tl N POPBAEMTIKA LKOVOTNTA TOU AOYOU TLUNG TTPOC LEPLOMA Yo LEANOVTIKEC amtoSOOELG

aAAGLEL SPAPATIKA TOV TPOTIO OKEYNE OTNV XPNUATOOLKOVOULKH).

To mapakatw Staypappa (ard tov Cochrane 2010) Seiyxvel oxnUaTKA TNV aAAayr otov Tpomo okéPng. H
kAooolknl Bewpnon tou unodeiypatog mpoe€ddAnong e oTaOepEC avapevoueVeG amodOoELG lval OTL
oTav N TN elval XapunAn o€ ox€on e To HEPLOUA, N ayopd TpoeEodAel OTL Ta peAAOVTIKA pepiopata Ba
HELWOOUV (KOKKIVN SLOKEKOUUEVN YPOUUN OTO SLAaypoppa) evw oL TIHEG Ba peivouv otabepEg (UmAe
SLaKEKOUMEVN ypappn). BAEme, petall alAwyv, Rozeff (1984), Keim and Stambaugh (1986), Fama and
French (1991), Campbell and Shiller (1989), Cochrane (2008).

Now
Price
MNew fact
. . l“llllllllllllllllllllllllllll
Dividend ~
~ =t
Wy i ~ -
Classic view
Time

H véa Bewpnon tng
XPNHOTOOLKOVOULKN G cUUPwVa
ue tov Cochrane eivat 1o
akpLBw¢ avtiBeto: otav n TN
elval xapunAn os oxéon e To
HEpLopa, N ayopd poefodAel
OTL oL armod0OoELG (Apa OL TLHEG)
Ba auvénBouv oto péAov
(mpaotvn SLOKEKOUUEVN YPOAUUN
oTo SLAYPAUHA) EVW TA
ueplopata Oa peivouv otabepd
(OB SlakekoupEVN ypaupn).
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H mtpofAetTiKn IKAVOTNTA TOV AdYOoVL TIUNG TipoG pépilopa. Epmelpikol éAsyyou:
ZOH@WVA e TO VTTOSELY A TTapOoV oS A&l e KUUALVOLEVOUG GUVTEAECTES
TPOEEOHPANONG, 0 AOYOG TIUNG TIPOG UEPLOUA EXEL TIPOPAETITIKT LKAVOTNTA YIX TIG
UEAAOVTIKEG ATTOSOOELG 17/ KAL YIX TOUG HEAAOVTIKOUG puOHOUG peTaB0oAN)G TwV
UEPLOUATWV.

To mapakatw Saypappa deiyvel tov Adyo pepiopatog pog tiun (D/P) tou S&P 500
ato to 1871 £wg 1o 2010 (TTapopola elkOva TPOKVTTEL XproLpomolwvtas to E/P).

Noéyog pepioparog rpog nipn (D/P) Tou S&P 500
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0 A6yog D/P vplotatal peyaAes SLAKVUAVOELS 0TO XPOVO. Ot SLAKVILAVOELG AUTES
€XOUV PEYAAT SlapKela, SnA. TTalpvel ApKETA XPOVIA YL VO ETLOTPEYEL 0 AOY0G OTO
1eoso tov. 0 (8106 0 péoog @aivetal va petafdAAetat Staxpovikd. Metd tov 2°
TAYKOOULO TIOAEUO O HEGOG ELVAL XAUNAOTEPOG.
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Ao6yog niung mpog kEPdn (P/E) Tou S&P 500
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H mtpoBAeTTTIKY IKAVOTNTA TOU AOYOU TLUTG TIPOG LEPLOUO UTTOPEL Vo eEAeyxOel pe TIg
TOPAKATW TIAALVOPOUTIOELG:

k
ij(Adt+j):ad +by (p, —d,)

=1

k .
> p'(r.;)=2, +b.(p, —d,)

=1

v k=1..., K. Kabwgto p elvatAlyo pikpotepo amo tn povéda (aAAd kovtd ot
Hovada), oL aveEAPTNTEG LETAPANTEG UTTOPOVV VA TIPOCEYYLOTOVV [E TNV dAAXYT TOV
LEPlOUATOG KL TN G CWPEVTIKNG amodoong petady t kat t+K :

zllllpj (Adt+j ) = Zl}zl(AdtJrj ) = dt+k o dt’

leﬂpj (rt+j ) = Zl}zl(“&j)
Katd cuvemela, ot eumelpikol EAeyyol mpoBAePIUdTNTAG UTTOPOVV VA YIVOUV UE TIG

TOALVOPOUNOELG
dt+k _dt = 8y +bd(pt _dt)

Z(rt+j):ar +b, (p, —d,)

=1



dt+k _dt = a4 +bd(pt _dt)

K

Z(rt+j):ar +br(pt _dt)

j=1
o XTI MAALVOPOUNOELS AVTEG EAEYXOUVLE OtV Ol CUVTEAEOTEG b Elval OTATIOTIKA
oNUavTIKol, ONA. Sla@opeTiKol Tov UNdEVAC.

e ZInpeiwon: Fevikda Sev woxver Y, (rtﬂ-): P — P, .-To aBpowopa twv AoyaplOpikwv

amoS0cEWV lval (6ov Pe TNV LETABOAN TNG TIUNGS LOVO OTAV 0L ATTOSOCELS E(vaL OL
KEPOUAXLOKES ATTOOOCELS XWPIG T peplopata. KaBwe n amddoon €xel oplobel wg
oAl amodoon (cuuTEPAAUBAVOUEVWVY TWV LEPLOUATWY), 1] TEAELTALA EEICWOT) SEV
LoxVeL (BAETE eMOUEVO KEPAAALO VLA TIEPALTEPW AVAAVOT) ALTOV TOV BEUATOG).



e TaamoteAéopata EUTELPIKWVY EPELVWV SELXVOUV OTL 0 AGYOS TLUNG TIPOG UEPLOUA
EXEL HaKPOTIPOOBEGUA TIPOBAETITIKY) LKAVOTNTA YLo TIG ATTOSOOELG Kol OXL YLA T
ueplopata (Fama and French (1991), Campbell and Shiller (1989), Cochrane (2008)).

Mivakag: MaAtvdpounoelg anod06emv Kot HETABOATG LEPLORUATMWV GTO SEIKTN
TLUNG TTPOC pEplopaTa

. R, =a+biP/D) D D =a+biPJiD)
Horizom & =i i i I= i i
iyears) b gl R b ik Rz
| -1.04 (0.33) 0as -0.39 (0.18) 0.07
2 -2.04 (0.66) 0.26 -0.62 (0.40) 0.07
3 -2.84 (0.88) 038 -0.63 (0.43) 0.07
b -6.22 (1.24) 0.68 -0.99 (0.47) 015

M ertes: |-'|‘ i indicates the & year return an the walue weig hted NYSE portfalio l=ss the & year
return from continuausly reinvesting in Treasury bills; B = regression slope coefficient

idefined by the regression equation abowel; aiib) = standard error of regression cosflicient.
Standard errors in parentheses use GMKB o correct for heteroscedasticity and serial cormelation.

e Ta R’ ¢ TaAWSPOUNONG TWV CWPEVTIKMV ATOSOGEWY AVEAVOLV |LE TOV

opllovta koL ta b, elval apvnTika (OTIwG avapeVETaL amo T Bewpla) Kol OTATIOTIKA
onuavtika (kabwg to t-statistic, t=b/o(b), elvat o amdéAvtn Ty >2).

e Ta R* g TaAWVSPOUNONG TWV CWPEVTIK®MV HETAPBOAMY TWV HEPLORATWV Efvat

HIKpQ, dev avgdvouv pe Tov opifovta katta b, elvat apyntikd (avtiBeta amo

Bewpla) KAl OTATIOTIKA U1 ONUAVTIKA.

o QG amoTéAETUA, KATAAYOUNE GTOV £€11G KAVOVQ, O OTIO(0G XPTCLUOTIOLELTAL ATTO

TOUG AVOAUTEG: OTAV 0 AOYO0G TLUNG TTpog uéplopa (M to P/E) eivatl peyoaAdvtepog amod to 51
HLOKPOTIPOOEC O HEGO TOV, TOTE OL TIHEG AVAUEVETAL VX UTIOXWPT)ooVV (Kol avtiBeta).



Inueiwon: Ot mapamdvw TaAVOPOUNCELS TTAPOVGLAJOVV CTIUAVTIKA OTATIOTIKA
TpoBAnuata Kabws 0 AGYog TIUNG TIPOG UEPLOUA E(VOL UK LETAPBANTIY] UE UEYAAT) EULOVY
(persistence), 1 pe GAAx AOYLA Lot LETABANTY LE XOUPAKTNPLOTIKA TUXALOV TIEPLTTATOV.
Katd ocuvémela, ol ouvTeEAEOTEG TG TOHALVSPOUN 0N G OEV AKOAOVOOVV KOVOVIKT] KATAVOUN
KL 0L GUVTOELG EAEYXOL ONUAVTIKOTNTAG €V UtopoVV va e@appocBolv. Akoun xelpotepq,
OL OUVNOELG EKTIUNTEG EAQYIOTWV TETPAYWVWV OEV EVAL HUEPOANTITOL OE HKPQ SelypaTa
KaBw¢ oL StatapayEg Twv amodocewy Kal Tou d-p £xovv vPMAN cvoyxEtion (Stambaugh
1986, 1999). Zuykekplpéva, Ttapovotdlovv BeTik pepoAnPia, SnA. eivatr vymAdtepol amo
TOUG TIPAYUATIKOVG. ETTAE0V, 1) TUTIIKT] ATIOKALOT) TWV GUVTEAEGTWV TNG TIAALVEPOUTOTG
elval YaUnAOTEPN ATO TNV TTPAYUATLKY) KoL TO avTiBeto ovpfaivel pe 1o . Q¢ amotéAeoua,
oL oLVNOELG EUTIELPLKOL EAEYXOL HECW TTOHALVEPOUNOEWV GUXVA SElYVOUV OTL OL ATTOOOCELG
elval TpoBAEYLUES YwplS auTO va Loy VEL

O Valkanov (2003), Journal of Empirical Finance, petag\ dAAwv, mpoteivel SLopBwuéveg
OTOTIOTIKEG t YL TOV EAEYXO ONUAVTIKOTNTUG UTWV TWV TTAALVOPOUT|CEWV.

Al0pBwVOVTAG YLO TO OTATIOTIKA TIPOBANUATA O KPA Selypata, 1) TTPOBAETTIKN
LKAVOTNTA TOV p-d ylot TIG HEAAOVTIKEG ATOSOOELS E(VaL TIOAD YA UNAT], TOUAGXLOTOV O€
Bpayvxpoviovg opilovteg 1-5 etwv. Eva amotéAdeopua g epumelplkng BLAloypagiag eivat
O0TLTO p-d umopel va tpoBAEPeL TIg amodooelg oe pakpoxpovious opilovteg, 10-20 eTwv
(Cochrane 2008). Ta mapakdtw Staypappata Seiyvouv OTL TPAYUATL VTTAPXEL KATOLX (v
Kol oXeTIKA adVvaun) oxéon petady tov D/P kol twv amodocewv ¢ emdpevng 10-etiag
kat 20-etiag.
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D/P Kal amrodoon emopevng 10-eTiag
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D/P ka1 atmrédoon emroépevng 20-etiag
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P/E Kal amrodoon emmopevng 10-Tiag
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P/E ka1 atrédoon emwépevng 20-etiag
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ZuvoPi{ovTag Ta ATOTEAECUATA TNG EUTIELPLKN G BLBALOYpa@iag, uTTopoVE VA TTIOVUE OTL

* H petafAntoTnTa Tov AGyou TLUNG TIPOG UEPLOUN O@EIAETAL KATA KVUPLO AOYO € AAAAYES
TWV TTPOCGSOKLWYV TNG AYOPAS YIX TIG LEAAOVTIKEG ATTOSOOEL.

* 0 Adyog Tiuns pog péptoua (M to avtiotpo@o tov) kot to P/E €xouv tpoPAemtTiKn
LKOVOTNTA YIX TLG LOKPOXPOVLIEG ATTOSOCELG, OXL VLA TIS BpoaryUXPOVLEG.

*  KabBwg ol avapevoueves TPAYUATIKEG ATTOOOCELS ElvaLl TO AOPOLOO TOU AVAUEVOUEVOU
TPAYUATIKOV ETLTOKIOU UNSeVIKOU KIvOUVOUL KoL TOU AG@AALGTPOL KIvOUVOU, 1) Slakvpavon
TOU AOYOU TLUTNG TIPOG LEPLOUA AVTAVAKAG XAAQYEG TWV TIPOCTSOKLWV TNG AYOPAS EITE Y TA
ETILTOKLA (VOULOUATIKY TIOALTIKT, TANOWPLOUOG) EITE YA TA ACOAALOTPA KLvEUVOU.

*  AutO TO EpOTNUA EXEL LEAETNOEL EPTIELPIKA ATIO PLal OELPA AVAAVTES [BAETE, LETAEY GAAWY,
Campbell and Ammer (1993), E] ywa tig HITA, Malliaropulos (1998), European Financial
Management yla pa 6ELpd EVPWTATKWY ayopwV]. Tat ATIOTEAEGUATA AVTWV TWV UEAETWV
elvat:

* To peyaAUtepo pEPOG TNGS SLHKVUAVOTG TOU AGYOU TIUNG TIPOG UEPLOUNX OPEIAETAL OE
SLAKVUAVOT TWV AVAUEVOUEVWV AOPAALCTPWY KIvOUVOU.

* H StakOpavon Twv avapeVOUEVWY Ao@AALGTPWVY KIVOUVOU OQEIAETAL O€ AAAAYEG TWV
TPOCGSOKLWV TNG AYOPAS YL TA ACPAALOTPA QUTA.

* H oUv8eomn Twv un avapevopevwy aAlaywyv oTi§ amoSO0ELS UE TIG AAAAYES OTIS
TPOCGSOKIEG TNG AYOPAS YIVETUL OTO ETMTOUEVO KEPAAALO.



ATO800ELC KOL TPOOTSOKLEC TNG AYOPAC
['la va 6TtAGOVE TIG U1 aVAUEVOUEVEG ATIOSOCELS € AAAAYEG TIPOGSOKLWYV TNG YOPAS

Yot LEAAOVTIKEG ATTOOOCELS KOl LEPLOUATA, YPAPOUVUE TO VTIOSELY O TTAPOVOAS oElag
Lo teplodo miow:

Pia— dt—l = const. + Et ij (Adt+j - rt+j)

j=0
[Maipvovpe aAAayég otig Tpoodokieg petalv t kot t-1 (innovations):
(E,—E )P,y —dy)=(E - Et—l)ij (Adt+j — )
j=0
H aplotepn mAsvpa ™ e€lowong eivat = 0 kaBwg
Et(pt—l o dt—l) - Et—l( Pia — dt—l) = P — dt—l' Katd ovvémewa:

0= (Et - Et—l)zpj (Adtﬂ' B rt+J')

j=0



Metagépovtag tov 0po (E, —E,_))r, otnv aplotepr) TAgupq, TaipvoupE Yo TIG

QVOULEVOUEVEG ATTOOOTELG:

h—E.(r)=(E - Et1)|:zijdt+j }_ (E, - Et1)|:zpj rt+j:|
j=0 j=1

Mn avapevopevn amoddoon = NEa TANPo@OPNON Ylot LEAAOVTIKA LEplopaTa
- Néa TAnpo@opnon yla LEAAOVTIKEG ATTOSOCELG

‘Eva Betikd ook oTi§ amoddoels (SnAadn pa mpayuatomoinon mavw amo Tig
TPOCJ0KIEG) opelAeTal

e Eite oe pa aAAdayn mpog To MAVw TWV AVAUEVOUEVWY PLOUWVY LETABOANG TWV
LEPLOUATWV,

e Eite oe pla aAAayr PoG To KATW TWV AVAUEVOUEVWV ATTIOSOCEWY,

e Elte kot ota dvo.



KaBw¢ n mpaypatikny amdédoon ivatl To ABpolopa Tou avopUEVOUEVOU TTPAY LA TIKOU
ETILITOKIOV UNSeviKoL KIvoUVOUL Kol TOU Ao@AALGTPOU KIvEVOU, U1 AVOUEVOUEVES
AAAQYEG TWV ATTOSOCEWY UTTOPOVV VA CTIACOVV CE

e Neéa mAnpo@OPNON Lo LEAAOVTIKA ETILITOKLA UNSEVIKOU KIvOUVOU Kal

e Neéa nknpocp()pncm ylot LEAAOVTIKA Ao @AALGTPA KIVEUVOU:

(E Et 1)[ —1p t+J] (E Et 1)[2—110 t+]] (E Et 1)[ —110 t+j]’

'Otov 1" sivau o emitdKIo Pndevikov kvdUvou kat I elval To ac@EALeTPO KIvSUvVou.

ZTO TPOTNYOUUEVO KEPAAALO VTIOOTNPLEAUE OTL, CUUPWVA LE TA EUTIELPLKA
amoteAeopata TG BIBAloypa@iag, To HEYaAVTEPO LEPOG TNG SLAKVUUAVOTG TWV TLUWV
O@EIAETUL 0T SLAKVUAVOT TWV AVALEVOUEVWYV amodocewv. Twpa umopovue va
QTTVTT|COVE OTO TILO CUYKEKPLUEVO EPWTNHA AV 1) SLAKVLOVOT) TWV TLUWV O@EIAETL
0T SLAKVUAVOT TWV AVAUEVOUEVWY ETILTOKIWY 1 0TN SLKKVLAVOT) TWV AVOUEVOUEVWV
ACEAALOTPWV KIVOUVOU.

e OutCampbell (1991) EJ, Campbell kat Ammer (1993), EJ, kaw Malliaropulos (1998),
European Financial Management, petaft aAAwv, fplokouv 0TL TO HEYXAVTEPO UEPOG
™G SLAKUUAVOTG TOV AOYOU TLUTG TIPOG LEPLOUA OPEIAETL OE SLHKULOVOT) TWV
QVAUEVOLLEVWV A0 @AALOTPWYV KIVESUVOU Kal 0L 0€ SLAKVUOVOT) TWV UEPLOUATWV 1) O
SLOKUUAVOT TWV TPAYUATIKWY ETLTOKIWV.



TWEG, ATTOSOOELC KAL LEPLOPUATIKEC ATTOSOOELC:

Mux EVOAAXKTIKT EPUNVELA / «TPLTY) ATTOYPT)»
Neotepeg peAéteg (Malliaropulos & Priestley (2011): Stock prices, returns and dividend
yields), emaveEetalovv TNV TPOPAETTIKY LKAVOTITA TOV AOYOU UEPIOUATOC TIPOG TLUT
YO TIG LEAAOVTIKEG ATTOSOCELS XPNUATIOTIPLUKWV SEIKTWV KAL CUUTIEPAVOLUY OTL O
AOYOG peplopatog TPog T Sev EXEL TPOBAETITIKN LKAVOTNTA YIX TIG LEAAOVTIKES TLUES
TWV UETOXWV TIAPA LOVO YL TIG LEPLOPATIKESG ammodooels. H avdAvon otnpiletal otnv
Tapatnpenomn 0TL 1 anddoomn amoteAElTal amd SVO KOUUATLA, TNV KEQUAXLHKN ATTOS00N
(mrocootiala peTafoAn TG TIUNG TNG LETOXTNS) KAL TNV UEPLOUATIKY amtoSoon).

— Pt+1 + Dt+1 — Pt+1 + Dt+1

. P P P

t t t

R

1+Amodoon = (1+ke@aratakr amodoon) + (LEPLOUATIKY amtodoon)

To mapakdtw Sidypappa Selxvel TNV cuvoAlkn amodoon tov S&P 500 kot ta
OVOTATIKA TNG. L€ avTiBeon pe TNV KE@oAaLoKN amdS0oT, 1) LEPLOUATLKT) amod00T) XEL
TIOAU XOUNAN petafAntotnTa.
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P,+D P, D
1 T P _ i (1+—=2) ko aipvovrtag

Ipagovrtag v anddoon wg R, ,, = 5 P P
t t t+1

AoyapiBuoug, Exovpue
i = Apt+1 + (1_ p)(dt+l o pt+1) +k

‘OTtov Ap,,, €lvain mooootiaia petafoAr) g Tipng (ke@aiaiaxn amodoon),
1-p)(d,; —Pp.,) €lvarl pax Tpoo€yyion tng peplopatikig amodoong (p katk Svo
otabepeg ue p=1/(1+(D/P))<1, D/P: péon peplopatikn amodoon).

O TaPAKATW TIVOKAG SELYVEL TA OTATIOTIKA XAPAKTNPLOTIKA TWV amodocewv. H péon
Heplopatikn amodoon eivat 60% 1nG GLVOALKTG ATTOS00TMG KL EXEL TNV XAUNAOTEPT
TUTILKY) amtokAlon. H peplopatikny anddoomn elval To KOUUATL TNG atOO00NG LLE TO

XOAUNAOTEPO PLOKO YLt TOUG ETTEVOVTEG. Katd oLVETELQ, Elval TO «TTAEOV TTPOLAEYLLOY»
KOUUATL TNG amtOS00TG KAl EXEL A&l YLK ETMEVOVTEG IOV ATIOCTPEPOVTUL TOV KIVOLVO.



Emoleg amodooeig S&P 500 1926-2004

Tumikn

Méoog QMOKALOT Min Max
ZUVOALKN
amodoon 6.60% 19.80% -49% 44.50%
Ke@ataiakn
amodoon 2.60% 20% -55% 40.60%
Meplopatikn
amodoon 4% 1.40% 1.10% 6.90%

KaBag pmopovpe va ypaovpe my amodoon ws r,; =Ap,, +(1—p)(dy; — Pyy) +K,m
LEPLOUATIKN ATTOS00N EVAL LLA YPUUULKT) CUVAPTNOT TOU AOYOU HEPIOUATOG TTPOG TIUN.
KaBwg 0 Adyog peplopatog pog Tiun £xeL VPMAT) ACUTOGVOXETLOT), £XEL TIPOBAETTITIKN
LKOVO TN T YLt TV PEPLOPATIKN amodoon. a mapadetypa, av to d-p akoAovbel Eva
avtomaAtvdpopo oxnua d, ; — p,,, =@(d, — p,) + &, N avapevopevn amodoorn elvat

E, (1) = E (Ap,,1) + A— p)o(d, — p,) +K.
Katd ovvémela, pia maAtvSpounon tng cuvoAlkns amddoon mavw o€ mapeAboVoeg
TLUEG TOV A0YOVL peplopatog tpog Tiun (d-p) Seiyvel TPoPAETTTIK IKAVOTNTA YIX TIG
amodOCELS aKOUN KAt av 1] LETABOAN TNG TIUNG (KE@aAalakn amodoon) elval un
TpoBAEYLUN pe Bdon to d-p, SnA. E, (Ap,,,) =0, emedn £xeL vPmAr cvoxEtion pe v

LEPLOUATIKN amdSoon).



H otevn ovoyxétion ™ peplopatikng amddoons pe to D/P gaivetal oto
TAPAKATW SLAYPAUUA:

Noyog pepioparog mpog Tipn (D(t)/P(t)) kol pepiopankn
amrdédoon (D(t)/P(t-1)) Tou S&P 500
12.0%
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— — — — — — — — — — — — — — — — — — — AN AN
= MepiopaTiki atréodoon = D/P

H cvoyétion elvat vymAn kat gaivetal va avéavetal petd to 1945. EmumiA£ov, ot
V0 CELPEG £XOVV HEYAAT AUTOCVOYXETLOT), SNA. EIVAL KOVTA 0T GTOXOOTIK)
Stadikaoia evog Tuxaiov eplmaTov. AUTO onpaiveL OTL TTAPEABOVCES TILEG TOV
D/P éxouv TpoBAETTIKN IKAOVOTNTA YIX TNV UEPLOUATIKN amtdSoon.



O ToPAKATW TIVOKOG TTAPOVUGLALEL TA ATIOTEAECUATA ATIAWY TTXALVSPOUTCEWVY TWV
TPAYUATIKWV (SNA. amomAN0wpLopevwy) amodocewy Kal TNG LETABOANG TwV
QATTOTIAN O WPLOUEVWV HEPLOUATWY 0TOV AOYO0 peplopatod tpog Tiun (d-p, o AoyapiBuovg)
NG TTPOTNYOUUEVTG TIEPLOSOV.

Table 2: Predictive regressions

Panel A: Not bias corrected

Regression b t — stat R* SE.
Texr = G + 0(ds — Pg) + Cea 0.097 1.92 10% 0.197
Ady g = a+bldy — pg) + 54y 0.007 0.17 0.0% 0.141
Apery = a+bldy — pg) + 544y 0.066 1.29 1.8% 0.200
Pesy — APesy = @+ b(dy — pe) + ¢4y 0.030 14.20 77.0% 0.007
desy — Popr = @ lde — po) + 2, 0.941 20.20 86.0% 0.154

Panel B: Bias corrected

- a
Cov(Ee41.6504)

Regression b t — stat W
St

'se1 = aQ -3 b‘ dt — pt) - S¢41 UU-')R UQT —Ubg

Apery = a+ bldy — py) + 544y 0.021 0.37 —-0.93

ey — APH—I =a-+ b(dt — pg) + ¢4l 0.032 17.00 0.037

Adey = a+ bldy — py) + Sy 0.011 0.28 0.068

deyy — Pes1 = ¢ [de — pe] + =52, 0.991 23.00 —

Data are annual observations over the period 1926-2004 from the CRSP data tape. ryy, is
the real log return including dividends, Ap;.,is the real log return without dividends (capital
gain), res; — Apesy is the dividend yield component of the real return. Ad;., is real dividend

growth and dy;, — pes+y is the log dividend-price ratio.
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ZUUTEPACUATA ATIO TOV TIVOKA:

To d-p @aivetal va €xel kAol TIPOPAETITIKY) LKAVOTNTA YL TIG CUVOALKES atodooels (1 oepa
tov Panel A). To d-p dev €xel TPOPAETTTIKY LKAVOTNTA YL TN LETABOAT) TWV HEPLOUATWYV (21
oelpd tov Panel A). To d-p Sev €xel mpoBAeMTIKI IKOVOTNTA YIA TNV KE@aAaLlakn amddoon (3n
oelpd Tov Panel A). To d-p €xel Loyvpn TPOPAETTTIK IKAVOTNTA YLK TNV LEPLOUATIKY ATTOS00M
(4n oelpd Tov Panel A).

Ta amoteA€opata autd elvatl aKOUN L0 SUVATA PE OTATIOTIKES SLOPOWOELS YIA TO UIKPO
ueyebog tou Setypatog (Panel B).

Me 1t xprjon mpocopolwoewv Monte Carlo, 1 ueAétn Malliaropulos & Priestley (2011) Seiyvel
OTLM MBavOTNTH Vo artoppiPovpe TNV undevikn voBeotn ™G un TPOPAEYPIUOTNTAG TWV
AToS0CEWV TWV UETOXWV Elval TOGO YNAOTEPT 000 PEYAAVTEPN ELVOL 1] LEOT) LEPLOUOTIKY)
amodoon Kal 060 VPMAOTEPOG ivat o BaBUdS eppov) Tov Adyou peplopatog Tpog Tiurn. Me
BAom TIG EUTIELPIKEG EKTILUNOELS TWV TTAPAUETPWY AVTWV ATO T EUTELPLKAE SeSopeva (LEon
ueplopatikn amodoon = 4%, Babuog eppovig d-p = 0,94 - 0,99), | peA€Tn delyvel OTL KAXOGIKEG
Tpocouolwoels Monte Carlo, 6TIG 0TTOLEG OL TIHEG TWV UETOXWV Elval Tuxaiol TepimaTol, SnA. un
TPOLAEYLUES, TTAPAYOUV SESOUEVA OTA OTIOLOL OL CUVTEAECTEG TTAALVOPOUNOTG TWV ATTOSOCEWY
0TO AOYO0 UEPlOPOTOG TTPOG TLUN Elval TTOAV KOVTA OTIS eKTLUNoeLs TG BifAloypagiag (~ 0,10).
Katd ocvvénela, cvpmepaivoupe 0TL Ta evprpata s BBALOYpA@IAG OXETIKA LE TNV LKAVOTN T
TOU AOYOU UEPIOUATOC TTPOG TIUN VA TIPOPAETIEL LEAAOVTIKEG ATIOSOCELG SEV AVTAVAKAOVV
TPOLAEYIUOTNTA TWV TLUWV TWV UETOXWV XAAX TIPOLAEYIUOTNTA TWV UEAAOVTIKWV
LEPLOUATIKWV ATTOSOGEWV.



To mapakdtw Staypapua Seiyvel 0TL 0 AdY0oG LEPIOUATOG TTPOG TLUT E(XE 0TO TTAPEABOV LYMAN
TPOLAETITIKY) IKAVOTNTA YL TIG LEPLOUATIKEG ATTOOOCELS TWV EMOUEVWV 5 ETWV XAAQ 0L YlX

TNV UETALOAN TWV TIUWV TWV HETOXWV OTA eMOPeva 5 £€tn. H (Sta eikova toxvel Kol yia

opllovTeg 2 TV KABWG ETIONGS KoL Yo LaKpoxpovious opilovteg 7-10 eTwv.
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Ta evpnuaTa AVTA £(0VV ONUAVTIKEG CUVETIELESG YL TNV EPUNVELX TOV VTTOSEYUATOG
TAPOVOAS AlAG, TOV TPOTIO AELITOVPYING TWV Ay0oPwWV KL TNV ATOTIUNON aSLOYpA@WV.
Zto vmodetypa mapoVoas aflag TPOKVTITEL EVaG TPITOG TAPAYOVTAG, TIEPA ATIO TLG
TPOEEOPANLEVEG LEAAOVTIKEG ATTOSOCELG KL TA TIPOECOPANUEVH LEPITLOTAL
ZUYKEKPLUEVA, 0 AOYOG TLUNG TIPOG LEPLOUX AVTAVUKAL TPELS TTapayovTeS. 1. [Ipoadokieg
Yl LEAAOVTIKA peplopata. 2. [Ipoodokies yia LEAAOVTIKEG KE@AAALOHKESG aTtOSOOELS Kol 3.
[Ipoodoxkies Yo HEAAOVTIKEG HEPLOUATIKES aTt0S00ELS. ‘'O00 TILO KOVTA E(val 0 AOYOG TIUNG
TPOG LEPLOUN OE EVAV TLUXALO TIEPITTATO, TOGO UEYAAVTEPO TTOGOGTO TNG SLKOUAVOTG TOU
o@elAeTal o€ TTPOoSOKieS YLt TOV (610 TOU TOV €AUTO.

To epw TN TTOV TPOKUTITEL €lval TL pog A€eL TEAKA 0 A0yog D/P yia Tig mpoodokies NG
AYOPAG CULPWVA E TO VTIOSELY A TTAPOVG S a&lag. AG UTTOOEGOVE OTL T TLUT) OTUEP
TEPTEL amOTOUA KAt 0 A0yog D/P av&dvel mavw amo Tov 1oToplko uéco Tov. Ag
VTTOOEG0VE OTL T TLUY) aUTN Elval Lo TIUT LooppoTiag, SNA. AVTAVAKAG TTAT)PWG TIG
TPOGSOKIEG TN G AYOPAS YL TIG LEAAOVTIKES TLUES, TA LEAAOVTIKG HLEPIOUATA KOL TIG
UEAAOVTIKEG amoS00elS. To ONUAVTIKO epwTNUA Elval, YiatTl elvat StateBeuévol ot
EMEVOUTEG VI KPATI)GOVV TO XAPTOPUAGKLO aryopd§ ot xaunAotepn twun; Ioleg eivat ot
QTTAVTICELS TNG XPTUATOOLKOVOULKNG OTO EPWTNUA NV TO;



YOupwva pe v KAaookt) 0swpnon (otabepéc avapevopeves amoddoelg), S16Tt
TEPLUEVOLV OTL TO HEPLOUA B pelwBel oTO HEAAOV. Apa 1) XAUNAOTEPT) TLUT AVTAVAKAL
TPOCSOKIEG Yo YaunAoTepa pepiopato. XaunAotepa LEPIOUATH OTO LEAAOV UELWVOUV
TIG TLUEG ONjUEPA. 2T DEwpnon aUTH, N TLUN Elval TuXaioG TTEPITTATOC, SNA. Un
TpofAEYILUN. Evw Ta peplopata elval TpoAEYLua.

[TpoANUa: AUTO OUWG ONUALVEL OTL, LE OTABEPOVG CUVTEAECTEG TIPOEEOPANONG, ] TLUY
akoAovOel TNV (Sla oToxaoTIKY Sladikacia pe To PEpLopa. Apa dev umopel va elval
TUXALOG TTEPITIATOG.

ZOp@wva pe v véa Bewpnomn tov Cochrane (mpoBA&Pipues kKupatvopeves amodOoeLS),
0L EMEVSUTEG KPATOUV TO XAPTOPUAAKLO AYOPAS OTT) XAUNAOTEPN TLUN SLOTL TTEPLUEVOLV
OTLN TN Ba avénBel oto peAAov. H xaunAdtepn T o1UEPA AVTAVAKAG TTIPOCOOKIES YiX
VYPMAOTEPES ATTOSOCELS 0TO HEAAOV, Apa VPMAOTEPES TIUEG. OL emeVEUTEG TPOGSOKOVV
LA Ke@aialakn amodoon.

ZOU@WvaA Pe TNV EVAAAAKTIKT Epunvela twv Malliaropulos & Priestley, ot emevéutég
KPATOUV TIG LETOXEG OTN XAUNAOTEPT TIUN SLOTL TTEPLUEVOUV OTL Bt TOUG SWoOoVV VPMAEG
UEPLOUATIKEG ATTOSOCELG OTO HEAAOV, OXL ATtAPALTNTA VPNAEG KEPAAALAKES ATTOSOCELG,
ZTOUG eMEVOUTEG APECOVV OL LEPLOUATIKEG ATTOSOOELG SLOTL EXOUV YAUNAO plOKO: N

SLAKV VoY) TOUG elvat TTOAD YAUNAY) O€ OXECT) PE TNV SLAKVUAVOT) TWV KEQAAXLAKWV
amodooewv. Katd cuvemela, 0Tav oL TILEG TTEQPTOVV CTIUEPA EVW TA UEPITUAT
TOPAUEVOVV OYXETIKA OTAOEPQ, OL ETEVOUTEG TIPOBAETOUY OTL OL LEPLOUATIKES ATIOSOOELS
Ba Ttapapelvouv VPMAEG 0To HEAAOV. AUTO KAVEL TIG LETOXEG EAKVUOTIKEG KL TOUG
EMEVOUTEG SLATEDELLEVOUGS VA TIG KPATNOOUV OTIG XAUNAOTEPES TLUEG. O AGYOG HEPlOUATOG
P0G TLun dev mpoPfAETEL 0UTE TO pEPLOUA (OTIWG Bewpel N KAaookn amoym) oUTE TNV
T (0Twg Bewpel n véa amoPm) aAAd kupiwg Tov (810 ToL TOV EAVTO Kal, KATA
OUVETIELN, TNV LEAAOVTIKY] LEPLOUATIKN ATTOSO0M.



To VTTOS ELY LA TOU KATAVAAWTI] KXL 0 GTOXXOTLKOGC
OUVTEAEGTIIC TIPOEEOPANCTC

* Y10 Baokd vtodetyua katavaiwtr (Consumption Capital Asset Pricing Model, CCAPM),
OL TLUES (KOl KATA CUVETELX OL ATIOSOOELS ) KEPAAXLAKWV OTOLXEIWV KaBopllovTal wg 1
AU0T TOL TTPOBANLATOG LUEYLOTOTIOMOTG TG XPTCLUOTNTAG EVOG KATAVAAWTN- EMEVOVT).

* Hxevtpn e€locwon amotiunong opilel TV TLUN EVOG KEPAAXLAKOV GTOLYEIOV WG TNV
QVOLEVOUEVT] LEAAOVTIKY) a€la, LE CUVTEAEGTN TIPOEEOPANONG TNV OPLAKT) XPTOLUOTNTA
™G KATAVAAWONG.

* O KATAOVOAWTIG UTTOPEL VA KATAVAAWGCEL OAO TOU TO ELGOSUA 1) VX KATAVAAWOEL Alyo
ALYOTEPO, VA ETTEVEVOEL VA TTOGOOTO TOU ELCOSTILATOG O€ £V KEPUAXLAKO GTOLYELO KL
VO KATAVOAAWGCEL TO TTOCO TG EMEVOVOTG oLV TNV amoddoon (payoff) oto uéAiov.

* Htwn wooppoTiag evog ke@adalakol otolyelov kabBopileTal amod ™G €616 cuVONKN: 1M
HElWOoN TNG 0PLAKNG XPNOLUOTNTAS ATIO TNV AYOPA LG ETILTTAEOV LOVASAG KEPAAXLAKOV
OTOLYELOV TIPETEL VA ELVAL (OT) LE TNV AVAUEVOLEVT] AUENGCT TIPOEEOPAT|LEVTG
XPNOLUOTNTAG ATIO TNV UEAAOVTLIKT KATAVAAWOT ToL payoff.

*  Avn T Sev IKavoToLlel auTr) TN CLUVON KT, TOTE 0 KATAVAAWTNG TIPETEL VA cLVEXLLEL v
ayopAdeL 1 VA TTOVAGEL TO KEQAAALAKO GTOLYELO UEXPL VA TNV LKAVOTIOINOEL



ZKOTIOG TOU KATOAVOAWTN Elval va eEXo@AALTEL Eva 0TAHBEPO TTOCO KATAVAAWGOTG OTO
XPOVO, UE AL AOYLQ, VA HELWOEL TNV SLaKVPAVON TNG Katavaiwong (vmébeon 1ooov
elocodnuatog, permanent income hypothesis).

AvTO pmopel va To TETUXEL KPATWVTAG EVA KEQAAXLAKO OTOLYELO TOV 00OV OL
amod00elg Tapovolalouvy xapunAn (L6avikd, apvnTikn) CUCXETLON LE TNV KATavaAwon (=
elcodnua 11 AEIl o 6poug ™G LOKPOOLKOVOUIXG).

Me Tov TpOTo AV TO, 0 EMEVELTIIG UTTOPEL VA AL GEL TV KATAVAAWOT) OTAV TO EL0OS U
TOVU TEPTELAOYW UG PN TIPOLAEYLUNG OLKOVOULKNG VPEDTG.

0 KevTpLKOG POAOG TWV KEQPAANLAK®WV OTOLYEIWY EYKELTUL GTO OTL, UTIO TIG TTAPATIAV W)
oUVVONKEG, OTABEPOTIOLOVV TNV KATAVAAWOT Staxpovikd. Me AAAa A0yLa, AeLToupyoLV w§
ACPAAELA YIA TIEPLTITWOELS AVAYKNG OTLG OTIOLEG TO ELCOST LA LG LELWVETAL ATIPOBAETTTO
AOYW EEWYEVWV TIAPAYOVTWV.

Aedopévov OTL Ta Ke@aAalakd otolxela £xouv VPMAEG ATTOSOCELS OE KATIOLEG (PACELG TOV
OLKOVOULKOU KUKAOU KL XUNAEG ATTOSOCELS 0 KATIOLEG AAAEG, O BEAXE VA KPATALE
eMeVOVOELS 0L 0ToleG £xoUV LYMAEG aTTOSOCELS OTAV TO EL0OOUA Lo (KoL KATA OUVETELQ,
1N KatavdAwon pag) etval xyapunAo(n).

['la To A0y0 auTO lpaoTe SLATEDEPEVOL VA TTANPWOOVUE o VPNAGTEPT) TIUN YL Pl
EMEVOLOT TNG OTIOLOG 1) AVAUEVOUEVT) ATIOS00T) EXEL XAUNAOTEPT 1] KAL APV TLKTY)
OUCXETLON UE TNV KATAVAAwoN (Elcddnua).

Katd ovvemela, To ac@AALoTpo KIvEUVOoU €VOG a€loypA@ou TTAV®W OO TO EMITOKLO
uNdevikov kivduvou kaboplletal amod TV CUGXETLON TNG ATTOS00NS TOV AELOYPAPOL UE
TOV pLOUO HETABOATNG TNG KATAVAAWOTG. ZUYKEKPLUEVA, TO AOPAALGTPO KIvOUVOU lval
BETIKN CLUVAPTNON AVTIG TN G CUCXETLOTG.



To Baciko VTIOSElY LA KATAVAAWTI) HE SVO TIEPLOSOLC
o [lowx eivat n agia tng peArovtikng mAnpwpng, X,,,, €vog TitAov tov oToio

ayopadlel 0 ETEVSUTING KATA TNV TEPL0JO t LE OKOTIO VO TOV PEVOTOTON|CEL TNV TIEP(0S0
t+1;
0 Ay, yla mapddetypa, o TitAog autog elval pa petoxn, Tote n mAnpwun (payoff) tou
titAov v emopevn mepiodo eivar to pépopa D,,, ovvn T, P, otnv omola
PEVOTOTIOLE(TAL 1) LETOXN:

X =Rat D
o ToX,, elvarpia tuxaia petafAnty, SnA. vapxet afefatdTnTa WG TPOG TNV
HeEAAOVTIKT a&la ToV TiTAoV.

e T vavmoloyiocovpe tnv agia X, , €vog TiTAoL Yl TOV €mEVOUTN TIPETEL VAL

oploovpe To TTPOBANUA TOV ETEVOLTH.
e H ouvvdaptnon xpnowotntag evog emevdutn, U, eEapTtdTal amd TV onUePLVT] Kol
HLEAAOVTIKT] TOU KaTavaiwon, C:

U(C,Ci.t) =u(C) + A& [U(C,,y)]

omov 0< S <1 elval 0 VTTOKELUEVIKOG CUVTEAEGTNG TIPOEEOPANOTIG TOV EMEVOUTI KAl
E,(u) eivain deopevpévn pabnpatikr eAmida tov u Sedopévng g mANnpopopnong

Ewg TNV mepilodo .



e Hypnowomta u(.) eivalBetikn aAdd @Bivovoa cuvapTNoT TNG KATAVAAWONG,
dnAadn u'>0, u”"<0.

e H peAdovtikn) KatavaAwon el WKPOTEPT XPNOLLOTNTA ATIO TNV CNUEPLVY), YIX
QUTO KoL TTPOEEOPAETAL € OPOVG OTUEPLVIG XPNOLULOTNTAG UE ouvTeAeoT) L <1

e AgumoBéoovue TwPA OTL O EMEVOVTIG :

o ’'ExeLegwyevég ewoodnua Y, and Y,,.

o Mmopet va ayopdoeL 1) va TovAnoeL Evav TitAo otnv Tiu P o omolog Tov Sivel
eva payoff X, ,=PR@+r,,)=RPR, omov R, eivarn (axaBdpiotn) anoédoon tov

TitAov.
e Timooomta & Tov TitAov Ba ayopdaoel ] (Ba movAnoel);



To TpoPANUa ExeL TNV £€1¢ LaBNHaTIKY Soun:

m?x U= [U (Co)+ AR LU (Ct+1)]]
st. C,=Y,—-PR<&
Ct+1 = Yt+1 + Xt+1§

AvTiKaB10TWVTAG TOUG TTEPLOPLOUOVGS Kl BETOVTAG TNV TTapaywyo ™S U ¢ mpog To
& (om pe to undéy, Bplokoupe ™ cLVONKN APLOTNG KATAVAAWONG

PtU'(Ct) - Et [;Bu’(ct+1)xt+1] (1)

o Pu'(C,): oplaxn peiwomn xpnopotnTag amo TNy ayopd pLog EMTAEOV HLovaSag
TITAWV.

e E[A'(C.)X ] oprax addnon (avapevopevng, Tpoego@Anpevng)
xpnowotntag amo to payoff tov titAov. H oxéon (1) umopel va ypagel wg :

U C)
R =ELA S o] 2

e Hoxéon (2) elvatn kevipikn @OpUovAQ ATOTIUNONG .

e Asdougvou tov payoff, Ttov cuvteAdeo T TTPOEEOPANOTG KAL TNG OPLAKNG
XpPNooTnTag, 1N oxeon (2) kabopilel TNV TIUN TNV ool 0 EMEVOVTNG Elval
SlateDeévos va TANPWOEL YL TOV TITAO.



O0pLaKOG A0YOG VTIOKATAGTAONG KXL CTOXNAGTIKOGC CUVTEAEGTI|G
TPO§OPANONG

O oTtoYXaoTIKOG cuvTeEAEOTNG TTIPoEEOPANONG (stochastic discount factor, SDF)
umopel va oplotel wg €€1¢ :

u'(C,. 3

M = ﬁ g t 1) ( )
u'(C,)

ZUp@wva pe v (3), 0ToOXAOTIKOG GUVTEAECTNG TIPOEEOPANONG ElVaL (00G LE TOV

0pLAKO AOYO VTIOKATACTAOTG LETAED TTatpoVOAG Kol LEAAOVTIKIG KATAVAAWOTG.

H xevtpkn @oppovAa amotipnong umopel va ypa@Tel:

R =E (M., X,) (4)
Inueiwon 1: 0 otoxaoTiKOG cuVTEAESTNG TTPoeEdPANoN G SDF eivat pa otabepd
£ 0Tav 1 XpNOLLOTNTA EVAL YPUUULKT] CUVEPTNOT TNG KATAVAAWOTG YLATL TOTE 1)

oplakn xpnowotnta eivat otabepn. I'a mapadetypa, edv u, =a+bC,, T0TE

u'(C,)=u'(C_,)=b xav M,,, =7 “l;g(cé:;) = f2 = p. Katd ouvvémela, otnv
TEPITITWON AUTI], TO UTTOSELY LA TOV KATAVAAWTN TEPLOPLLETUL OTO YVWOTO
vmodetypa mapoVoag aglag e otabepo cuvtedeot poeo@Anong, P = FE (X,,)).
lNa va oploovpe Ty P, L0 CUYKEKPLUEVQ, TIPETIEL VAL CUYKEKPLILEVOTIO|GOVLE TNV

oUVAPTNON XPNOLOTNTAG.



Zuyxva xpnouomoloVue ekBeTIKN xpnowotnta (power utility):

1
C,)=——Cl 5

LE Y TOV 0TAOEPO GUVTEAEOTY] OXETLKIG ATTOOTPOPNG KIVOUVOU TOU KATAVAAWTY)-
emevéutn (CRRA: constant relative risk aversion). [laipvovtag tnv mapaywyo tng

(5), n oprax xpnowomnta etvar u’(C,) =C,”. Emopévwsg, ”;5(%1)) = (Céj)_y Kal amo

™mv (3) €xovpe :

C
M — t+1\-7
t+1 ﬁ( Ct )



Inueiwon 2 Awxpaovrtag v (4) pe tny Tiun P, katopiovtag v anddoon Tov
TITAOV WG:

R — X1
t+1 R

1 KEVTPLIKN POPUOVAQ ATOTIUNONG UTTOPEL Vo Ypa@TEL 0€ OpouG amodooewV avTi
TILWV:
1=E (M, R,,) (6)

o XUupwva pe TV (6), N Tapovoa afla evog vpw MOV EMTEVOVOVE OTUEPA OE
Eva alOypa@o LooUTOL UE TNV AVOUEVOUEVT] ATTOS00T) TOU TIPOEEOPATLEVT) LLE TOV
OTOXOOTIKO CUVTEAEOTH) TIPOEEOPANONG M, .

e Me dAAa AdyLa, OTAV 0 KATAVAAWTNG EXEL KAVEL TIG EMEVOUTIKES TOU ETIAOYEG
kal Bploketat og looppotia, N afla evog evpw OV KAaTAvaAwveTat onjpepa (=1
EUR) mpémet va etvat (o pe v ala evOG EUPW OV ATTOTAULEVETAL KAL
KATOUVOUAWVETAL GTO LEAAOV.

e Av1 XpNOUOTNTA ElVAL YPAULLKT] CUVAPTNON TNG KATAVAAWONG, TOTE, OTIWG

Sei&ape otn Enuetwon 1, M = B, ko (6) yivetal = Et(%%t 5 =1, n omola eivat o

YVWOTOG 0PLOUOG TOU 0TABEPOV OCUVTEAEDTI) TTPOECOPATOTG. ETNV TEPTITWOT)
QUTN, 1] AVOUEVOUEVT] ATTOS00T) TOU TITAOV Elval oTabepA.




To VIO ey A KATAVAAWTY] PLE SESOUEVO apXIKO TTAOVTO

ZTO TTPONYOUUEVO VTIOJELY O UTTOBECAUE OTL O KATAVOAWTNG EXEL EVA EEWYEVEG
ELOOON O TO OTIOLO KATAVEUEL LETAEY KATAVAAWOTG KAL ATIOTUUIEVOTG E OKOTIO TNV
LLEYLOTOTIOMON TNG XPNOLUOTNTAG TOV. EvaAdakTika umopovpe va vmofecove 0TL 0

eTEVOLTIG YEVVIETAL Pe TAOUTO W, Kat Sev €xeL eloodnua atmo epyacia. Kata

OUVETELN, KATAVOAWVEL 0T SLdpKeLa TG (w1)G TOV TOV TTAOUTO IOV EXEL
KAnpovounoet O emevdutng Katavadwvel T epiodo t eva moood C, Tov TAovTOU TOV

KoL EMTEVEVEL TOV EVATIOUEVOVTA TTAOVTO O€ EVa aELOYP PO (TO XOPTOPUAAKLO

mAoUToV). Kata ocuvénela, o mlovtog tn mepiodo t+1 etvar: W,,, =R, (W, -C,),

omou R}, elvatn amddoomn tov yapTo@uAakiov TAOUTOV.



YmoBetovpe OTL 0 EMEVOUTNG LEYLOTOTIOLEL T XPTCLUOTNTA TOV OE 2 TTEPLOSOUG [LE TOV
SLXPOVIKO TIEPLOPLOUO TOV TIAOVUTOV:

maxU (C) = u(C,) + pE,u(C,,,)

st.:W,,, =R/, (W, -C,)
Tnv teAevtaia TePL060, 0 KATAVOUAWTIG KATAVAAWVEL TO VTTOAOLTIO TOV TTAOUTOU TOV,
C... =W,,,. AvtikaBlot®wvTtag ToV TEPLOPLOUO TOV TTAOVUTOU GTNV GUVAPTNON
XPNOLUOTNTAG, LETATPETTOVLE TO TIPOPAN A LEYLOTOTIOMONG OE
mc?xU = mc?x{u(Ct) + JE, [u(RtVX1 ) —Ct))]}.
H ocuvOnkn mpwtn¢ tdéng Tov pofAuUaTos avtov eival:
—u'(Cy) + BE, (u'(C,,1)R) =0.
Alaxokevdlovtag tnVv teAevtaia eSlowon, Talpvoue Yia TO XapTO@UAAKLO

TIAOVTOV: C.)
u’ + w
Et (ﬁ = Rt+1] =1.

u'(C,)



H e€lowon avt mpémel va toyVeL yia kaBe alloypapo i. Kata cvuvemeia:

u,(Ct+1) i _
Et(ﬁ U'(Ct) Rt+1j_1'

Ettiong, n ouvOnkn avtn mpémel va LoxveL yla OAa ta afloypaa. ‘EToy, yia éva ot

K agloypagpwv pe (Kx 1) Stavuopa amoddcswv R, :

u'(Ci.s) _
Et[ﬁ U,(Ct) Rt+1j_|k

omov I, to (Kx 1) povadiaio Sidkvuopa.




To Ynodeypa mapovoag ailag He 6TOXAOTIKO CUVTEAEGTN TPOEEOPAN GG

['a va cuvdEoou e TN @OPUOVAX QUTY) E TO VTIOSELY L TTAPOVGAS aElag TOV
TLPOTNYOVLEVOU KE@aAaiov, apkel va BuunBovpe tov oplopd tov payoff wg:
X,,=P,+D

- - AvTikaBiotwvtag otn (2), X0UHE P SLPopPLKY CUVAPTNOT

TPpwTov Babuov wg Tpog to P:
l)t = Et [Mt+1 (})t+1 + Dt+l )]
ul(CzH)
u'(C,)

Avvovtag v elcwon Exovpe

Pt = Z Et (M t+] Dt+j )+T|i—To(Et (M t+T Pt+T ))
j=1

omov M, =/ 0 OTOXUOTIKOG CUVTEAEGTNG TIPOEEOPANOTG.

1 oTola elvat To Yvwoto vmodetypa mtapovoag atiag. O ouVTEAEGTNG

TPOEEOPANOTG LEAAOVTIKWV HEPLOUATWY EIVAL OTOXAOTIKOG KAL EEAPTATAL ATIO TNV

QAAQyT] TNG OPLOKTG XPNOUOTNTAS TOU KATAVOAWTH. O cuVTEAECTNG

u'(Cy,;)
u’(C,)

NG XPNOLUOTNTAG HETALV t KAl t+], TPpoeEo@ANUEVNG pe Bi. Av 1 xpnooTnTa lval

Tpoed@Anong divetat wg M, ; = iz , ONA. w¢ TNV aBpoloTikn petafoAn

ekBeTIKN, TOTE M, = B (Ct—”)‘7.
t



To mapakdatw Staypappa Seiyvel v mapovoa ala TOV XPNUATIOTNPLAKOV SEKTN
Twv HIIA anoé to 1889 £wg to 2009 cVvp@wva pe To VTIOSELY LA TOV KATAVOAWTT) [E

C
ekBeTIKN ouvdpTnom XpnowoTnTag katy=3, nA. M, , = (C;“)‘3 (TMpaotvn

t
SLUKEKOULEVT) VPO ) KoL TNV CUYKPLVEL PE TNV TTapoVoa ol TOU KAXCGOLKOU
UTTOSELYUATOG LEAAOVTIKWV UEPLOUATWYV LLE OTABEPO GUVTEAEDTT| TIPOEEOPANONG
(HaOpn Ypappn).

Inueiwon: H mapovoa afia Tov Selktn ektipdtal yia kdBe onpueilo oto xpovo

(t=1889-2008) w:
-3

. (Ct1
Py = (_C ) (Dt+1 +Pt+1)
t

H teAuen tiun (to 2009) extipatal cVp@wva pe to vodetypa Gordon wg
D(2009)*(1+g)/(r-g), 6Tov g 0 avapevouEVO§ pUBUOG LETUBOANG TWV HEPLOUATWY KoL
I 1 avapevopevn amodoot). ¢ uEAAOVTIKO PHEco puBUd HeTABOANG TWV pepLopATWY (g)
KoL LEOT) vaEVOUEVT TEpAYHATIKY atddoon Tov S&P 500 peta to 2009 (r)
vnoBéoape g=0.014 (Serypatikog peoog 1870-2014) xat r=0.05 (6Ttw¢ kat oty povpn
Ypoappr).
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Mabnpatika epyaieio
I To vTéAoLTo TNG VANG O XPELAGTOVLE TEGOEPLS KAVOVEG.

Kaviovag 1
Av M, X tuxaieg petafAntég, tote co M, X)=EMX)— E(M)E(X)

Kavovag 2
Av 10 X akoAovBsi Tnv Aoyapiduokavovik katavoun, SnA. In(X) = x ~ N(X,5?2), to1¢

In(E(X)) = X + %af.

Kavovag 3
Av oL Tuyaieg petaffAnTtég X, M akoAovBouUv amo KowvoL TV AoyapLlOUOKAVOVIKY)

OTIOV

mx ?

katavoun, Tote In(E(MX)) = m+ X + %var(m +X)=mM+ X+ %afn + %af +0o

o, N ovvdlakOuavon petagd Twv m, X.

Kavovag 4 (Appa tov Stein)

Av X, M tuyaleg peTafSANTEG IOV akoAoVOOUVY ATO KOLVOU KAVOVIKT KOATAVOUT Kol
M=£(Y), n cuvdptnon f elvar Tapaywynoun kat |E(f)|<oo, toTE

Cov(X,M) = E(f)Cov(X,Y).



To £mMITOKLO UNSEVIKOV KLVEUVOUL

[Twg pmopov e va XPNCLLOTIO NGOV UE TNV KEVTPLKN POPUOVAX amoTiunong (4) ya
va kabopicovpe tnv amddoon evog TitAov undevikov Kivéuvov;
e AcgvumoBeoovue 0TLO TiTAOG KOooTi(el 1 evpw KaL vVTTOcXETAL Eva Gliyovpo payoff

X.; =R/ =1+r" oto t+1, 6mov I, eivalTo emitdKlo PnSevikov KvSvvou.

o ' MndevikoV kiv8Uvou ' emeldn eival yvwotd oty mepiodo ¢, katd cuvémela
dev vtdpyetl aefatdTnTa wg mPog TNV amdSoomn Tov TiTtAov.
e Totg, andtyv P =E (M, X, ,) TpokUTTEL:
1= E(Mt+1Rtf ) = E(Mt+1)Rtf —
Rtf — #
Et (M t+1)

To emitoklo undevikov KIvdUVOU elval aVTIOTPOP WS AVAAOYO TOU SEGUEVIEVOU
uéoov SDF (dnA. TG avaueVOUEVTG TIUNG TOV, SESOUEVNG TNG TTAT|POPOPTOTG OTO
t).

(7)



1. Tava amAovoTeVooVUE TNV AVAALOT, G VTTOOECOVE Yio Alyo OTLY)
KaTavaAwon Sev elval Tuyala LETABANTY] KAL KATA GCUVETIELN OL ETTEVOUTEG
yvwpilouv pe Befatdotnta TN peAAoOVTIKT TouG kKatavaiwon, E;(Ciyq) = Ciiq.

—y
e Xpnowomolwvtag ekBeTIKN xpnowotnta, M, 4 = (thﬂ) , Kol
t

aQVTIKABLoTWVTAG
otv (7) to M,,,, éxovpe:

Rl =1E, (1) =2 (any’ (7)

e Opifovtag Ac,,, =In(C,,,/C,) xar I, =InR xaw maipvovtag AoydptBpovg g

(7):

r/ = —In(B) + yAce (7"



r/ = —In(B) + yAc s (7")

o To emtoxio undevikov Kvdvvou etvat vPMAO OTAV 0L KATAVOAWTEG-ETTEVOUTEG
elval avumopovol, dnA. to S elvat xapunAo.

o To emtokio undevikov kvouvou gtvat vPmAG 6Tav o puBUOS LETABOANG TNG
KaTtavdAwong eivat vymAoc.

0 Me debopevo Tov avapevopuevo puBuo HeTafoAng TG KATavaAwong Kat to f3,
TO ETMITOKLO UNOEVIKOU KIVOUVOU QUEAVETAL OG0 AVEAVETALT) ATTOCTPOPT) GTOV
Kivéuvo, y.

o Totita emtokia eival Oetikn cuvaptnon tov pvOpoL petafBoAng g
KatavaAwong; ‘Otav n KatavaAwaon avapevetal va auinbel oto puEALov, ot
KOATOVOAWTEG TTPOTILOVV VA KATAVOAWGOUV VA LEPOS GTILEPA (LY POVIKT)
vmtokataotaot). O A0yog elvat OTL T 0pLAKT] XPNOLUOTNTA TNG LEAAOVTLKNG
KATaVAAWoNG elval YaunAn o€ oxEon LE TNV 0PLAKT] XPNOLUOTNTA TNG
Katavaiwong onuepa. Kata ovvémela, Oa pewwbel ) amotapicvon kat Ba avinbel
TO €TMITOKL0. Mg GAA AOYLQ, 0 KATAVAAWTNG Ba (nNTNoEL Eva VPYNAOTEPO ETMITOKLO
YO VAL ATTOTOULEVOEL OEGOUEVOU OTL LELWVETL 1] OPLUKT TOV XPNOLUOTNTA OTIO TNV
LEAAOVTIKT] KATAVAAWOT).



2. l'evikd, n katavaiwon eivat tuyala petafAnty, dpa VTTApPYEL
afefatdTTa 660V a@opa TV HEAAOVTIKY Katavaiwon. H aeBatdtnta
QUTY) TIPETEL VA ATIOTIUATAL OE KATAOTAOT) LOOPPOTILAG KAL AP VO
QVTIKATOTTPI(ETOL 0TO €MiTMTESO TOV ETITOKIOV.

['a va AVoovpe w¢ TTPOG TO EMITOKLIO PUNJEVIKOU KIvOUVOL VTTOBETOUE OTL 0 PLOUGG
HETABOANG TNG KATAVAAWOTG AKOAOVOEL Lot AOyapLO LK) KAVOVIKT] KOTOVOUT).
e Tote, maipvovtag AoyapiBuovg ¢ (7) kat e@apuolovtag Tov Kavova 2,

C 2
t+1)_}/) = _7’EtACt+1 + % Gic,t ,» Kat

propovpe va ypaovpe In(E, (
t
2

rtf - _InIB + 7EtACt+1 - %O-ic,t (8)

6mov E,Ac,,, elvai o avapevopevog puBpds petaBoAns mes katavdAwons Kat s,

t+1
1 AVOUEVOLEVT] SLAKVUAVOT] TNG KATAVAAWOTG, SES0UEVNS TNG TIANPOPOPT|ONG TNV
meplodo t.

2

e Hoxéon (8) Swxgéperamd v oxéon (7”) wg mpog tov 6po —4-oy,. 0 dpog

QUTOG TIEPLYPAPEL TNV eTSpaon TS afefaOTNTAG GTO EMITOKLO UNSEVIKOV
Kwvduvou.

e 'Otavn Stakvpavon TG KATAVAAWOTG Kol (KATA CUVETELX 1)
afeBatdtnta) avidvetal, oL KATAOVOUAWTEG AVEAVOUV TIG
QTTOTUULEVOELG TOUG YLIA VO AVTLUETWTIIOOVV TIEPLOSOUG XU AoV
eloodnpatog (“saving for a rainy day”). Katd cuvemnela, To emitoklo
UELWVETAL AOYW aUENO™G TNG TTPOGPOPAS TIOPWV.



AL0pOwoN TIHOAOYN 0TS YIX KIVEUVO

XpNOLUOTIOLWVTAS TOV 0PLOUO TNG CLVOLAKVUOVOTG :
coviM,X)=E(MX)—-EM)E(X) (9)
UTTOPOVUE VO YPAWOULE TNV KEVTPLKN QOpUOVAQ amoTiunong (2):

B - Et [Mt+1Xt+1]
(N

})t = Et (Mt+1 )Et (Xt+1) + COVz (Mt+1 9Xt+1)

’ 14 4 ’ Y f — 1
XpNOQOTOLOVTAG TOV 0pLoHd Tov emiTokiov pndevikol kvsbvov R/, =+,

EXOVE:

b E(X.)
t Rf

t

reov, (M, X,.,) (10)



P — Et(XzH)

reov, (M, X,..) (10)

t+1°

e O mpwtog opos G (10) elvarn cuviONG @opuovAa TpoeEdPANnoNG. Mag Sivel
TN TLUN TOV TITAOV O€ €va KOGUO XwP(G KIvduvo (TL.X. 0TaV 1] XPNOLUOTNTA Elval
YPOUULKY] GUVAPTNOT TNG KATAVAAWONG, 1] ] KATAVAAwoN lval otabepn) ka1
XPTNOLUOTNTA U YPOUULKT KL KATE CUVETIELX Ol ETEVOUTEG E(VAL OUSETEPOL GTOV
Kivéuvo).

e 0 ds0tepog 6pog ™G (10) elvatn SLO6POBwWON TNG TUNGS YLt TNV VTTaPEN
kvdUvov. ‘Evag titAog Tov omolov to payoff mapovoialel Oetikn cuvSlakvpaveon
LLE TOV OTOXOOTIKO oLUVTEAEDTY) TPOoeEO@ANoNG SDF €xel vPmAdtepn TIUT Ao Evarv
TiTA0 TOV OTrolOV TO payoff mapovcLdlel apvnTIKY CLUVSLAKKVUAVOT LE TOV
OTOXOOTIKO cLVTEAEDTT) TIPoEEOPANONG SDF.



e [ vaylvel avTIANTIT 1] OIKOVOULKT onpacia TG 10pBwong KivdUvou, TTPETEL
va BUUN OOV E TL AVTITIPOCWTEVEL O OTOXAOTIKOG CUVTEAEGTIG TIPOEEOPATOMG
(SDF). AT6 tov oplop6 tov SDF dtav 11 cuvaptnomn XpnoLuoTnTag eival eKOETIKN:

C
M — t+1\—7
t+1 IB( Ct )

kot amo v (10), TpokvTTEL:

11
Pt — E(Xft+1) +Cov(ﬂ(ct+1)—7/’ Xt+1) ( )

e H oplaxkn xpnouotTto HELWVETAL 0TV QVEAVETAL ] KaTavaiwon. ['ia Tov Adyo
oUTO, 1 TLUN EVOG TITAOU pelwveTal 0tav to payoff ovoyetietal OeTikd pe Tov
pLOUO avOdoL NG KaTaAvAAwoNG. AvTiBeTa 1) TLUY) VOGS TITAOL avEAvVETAL OTAV TO
payoff cuoyetiletal apvnTika pe Tov puOUo avodov TG KATAvAAWOTG.



e 0 Ad0YyoG elval OTL OL KATAVAAWTES ETTLOVUOVY VA LELWOOVV TN SLAKUUAVOT) TG
KATAVAAWONG SLAXPOVIKA.

o 'Evag titAog tov omoiov 1o payoff cvoxeti(etal Oetikda pe Tov pubpod avodov
NG KATAVAAWONG, AVEAVEL TO ELGOOT|UA TOV KATAVAAWTN 0TAV AQUTO £(val 11oN
VYMAO KoL TO HELWVEL OTAV aUTO £lval 116N xaunAo. Katd cuvETELO 0 KATAVOAWTNG
elval SLateDELPUEVOS VA TOV AYOPACEL LOVO O€ Pia XA TLun.

o Avtifeta, 0 KATAVOAWTNG elval SLaTEDELUEVOS VA YOPACEL EVAV TITAO pE
QPVNTLKI] CUCYETLON UE TNV KATAVAAWOT O€ plot VPNAGTEPT TLUT SLOTL TO EL0OS U
QIO AV TOV TOV TITAO HELWVEL TNV SLAKUUAVOT TN G KATAVAAWONG.

e 'Eva mapdderypa g apxns autng eivatn ac@dAion. H ac@aieia amolnuiwvel
akpLBwW¢ OTav TNV £XOVUE AVAYKT, TL.X. 0TAV KAl TO oTitL pag. I'ia To Adyo avtd
TIANPWVOVUE EVYAPLOTWS TA ACPAALCTP, TIAPOTL

O 1M OTATLOTIKY MOAVOTNTA VO KAEL TO OTIITL oG UTTOPEL v elval HIKPT), Kol

O M TLUN TNG AOPAALOTG VLA TO LEGO ACPAAL(OPEVO elval LYMAGTEPT ATIO TNV
QVOLLEVOULEVT] ATTO{N LW OT) TIPOEEOPANUEVT LE TO ETLTOKLO UNSEVIKOV KIvSUVOU.



To ac@aiiotTpo kKivévvov I

ACLoypaa pe vPmAdTEPO Kivduvo TPETEL va £X0UV VPNAOTEPES AVAUEVOUEVEG
amod0oels. To ac@dAlotpo KivdUvov opiletal we 1 vTeEPBAAAOVCA AVAUEVOUEVT
amod00T TTAVW ATTO TO EMLITOKLO UNOEVIKOV KIvdVVOU.

XPNOLUOTIOLWVTAG TNV ATEIKOVLOT TNG KEVIPLKNG (POPUOVANG ATIOTIUNOTG OE OPOUG
amoSOCEWV, EXOVE

1= E, (Mt+1Rt+1) (6)

J4 X ’ ’ ’ ’ ’ ’
6ToL R, = elvaun akaBdplotn amdéSoon evdg tithov, R=1+r (n kabapn

amddoon elval To r).
XP1OLUOTIOLWVTAG TOV OPLOUO TG OLVSLAKUUAVOTG

cov (M ., R, ) =EWM R, ) —EWM,,,)ER,,)
umopoVUe va ypapovpue v (6) wg :

t+1°

1 = E(Mt+1 )E(Rt+1) + COV(Mt+1 9Rt+1) (12)



XpNOLOTOLOVTAS TOV 0pLopd Tov emitokiov undevikoy kwddvou, R’ = =1

E(Mpy1) !
EXOVE;
E(R..) - Rtf = _Rtf coMM 1, Ri1) (13)
1
E(R..) - Rf =-R, IBCOV(U( ) Ret) (14)
u'(C,)

e Hamoddoon evog titAov elval lon Pe To EMITOKLO PNOEVIKOV KIVEUVOL GLV Eva
AOPAALOTPO KLVOUVOU, TO OTIOL0 EEAPTATAL ATIO TNV GLVSIAKVUOVOT) LETAED TG
a0S00TM G TOV TITAOU KOl TOU AOYOU UTTIOKATACTHOTG TTAPOVOAS UE LEAAOVTLIK
KATovaAwon.



Av uTtoB€00oVE UL CUYKEKPLUEVT] CUVAPTNOT XPNOLUOTITAG, TL.Y. EKOETIKY
XPNOLUOTNTA, LTTOPOVHE VU AVTIKATACTI|COVUE TNV 0PLAKN XPTOLLOTNTA UE TNV
KaTavdAwon. Ao tnv oxeon (14) mpokVTTEL:

E(Rti+l) - Rtf =ycov,(Ac,,, aRzi+1) (15)
e To aoc@dAloTpo KIVOUVOU (VAL YPAUULKT) CUVAPTNOT) TNG CLUVSLHKUUAVONG
HETAEL TNG amtdS0oong ToV TITAOV Kal TOL pLOUOV avOS0L NG KATAVAAWONG.
e TitAoy Twv omoiwv ot amoddoelg Tapovolalovv OeTIKN (APVNTIK) CUCXETLON
LLE TNV KATAVAAWOT, £(0VV BETIKO (APVNTIKO) AC@AALGTPO KLVSVVOU.
O  X€ OLKOVOULKOUG OpOUG, OL ETMTEVSVTEG TIPETIEL VX TIPOGSOKOVY amtddoom
LEYAAVTEPT] ATIO TO EMITOKLO UNSEVIKOU KIVOUVOU YLA VA KPATI|OOVV £va TITAO 0O
0Trol0¢ aAVEAVEL TNV SLAKVUAVOT TS KATavAaAwong (kivéuvog).
o Avtifeta, oL eeVSUTEG elval SlateBeUEVOL VA KPATNOOLVV €vay TITAO 0 0TIOL0G
LELWVEL TNV SLAKVUAVOT TNG KATAVAAWONG, £0TW EAV EXEL AVAUEVOUEVT) ATTOS00N
LKPOTEPT ATIO TO ETITOKLO UNSEVIKOV KIVOVVOU.
o Tevikd, n avapevopevn amddoomn evog TiTAov elval OETIK) cLUVAPTNON TOV
KLVSUVOUL. ALA@OpPETIKA KavEVag eTeVOLTHGS Sev Ba kpatovoe TitAovg vPmAov
KwoUvou.
o ZInueiwon: OTw¢ TTPOKVTITEL ATIO TOV OPLOUO TNG AVAUEVOUEVTG ATTOS00TG
E.(R.)=E (X.,,)/P , ne §edopévo to avapevopevo payoff, titdot pe yapunan

(VYMA) Ty €xovv VPMAT (XatUnAn) avapevopevn amddoor).



[l v amodeén e (15) Eexwvape amd v (13) pe

Y _
M, = ,B(cé?) _ M) _ gn(B)-rAc,

Epapuolovtag to Appa tov Stein (kavovag 4):
COV(Mt+1, Rti+1) - COVt (e|n(ﬂ)—7ACt+1 ! i+1) - _7Et (Mt+1) COVt (Act+1’ Rti+1)' AVTLKO(B lO'T(bVTO(Q

otnv E(Rtl+1) o Rtf = — e R) ’ éXOUHE: E(Rtl+1) - Rtf =y CoV, (Act+1’ Rti+1)'

E(M,,)

99



To aoc@aiiotTpo kivduvvov II
Av oL amod00elg Kal 1 LETABOAT TNG KATAVAAWOTG aAKOAOVO0oUV amd KOLVoU
AOYQPLOLOKAVOVIKT] KATOVOUT], TOTE UTTOPOVUE VX TIAPOVE AoyapiBuoug g (6)
KOL VO EQAPUOCOVE TOV Kavova 3.

E, In(M, ,R,,,) = 0. Ilaipvovtag AoyapiBpouvg tng aplotepng TAELPAS,

1 1 ,
Ecm, + B + 5 var, (M) + E var, (r,,)+cov, (M, r,,) =0 (67)

Ct+1

Av n xpnowomnta eivat ekBetikny, M, , = ﬁ( .

—7
) ,Tote M, =Inpf —yAc,,,.

ApO( Etrnt+l = Inﬂ_}/EIAC'HP Vart (mt+l) — 7/2 Vart (ACt+l)
AvtikaBlotwvtag otn (6°), €xovue

t

E.r.,+ % var, (r,,,) =—In g+ )E,Ac,,, —% y2var, (Ac,,)+ycov, (., Ac.,) (6”)
Av 10 a€ldypago sival to aldypago undevikov kivdvvou, téte Var(r') = 0 kat
cov,(m,,,r.") = 0. A6 TV (6") TpoxVTTEL
E;r' =—Inp+E,Ac,,, — %7/2 var, (Ac,,,) (6™
Apalpwvtag v (6”) amd v (6”), TPOKVTITEL TO AGPAALGTPO KIVOUVOU WG
E.r.,+ % var, (r.,)—r." =ycov,(r,,,Ac,,) (15"
H poévn dtapopd ™¢ (15°) amd v (15) elvat 6tL otnv aplotepn mAsvpa g (157)

TPOKVUTITEL O OPOG %vart (r.,;) A0Y® TG AOYapLOULKYG TIPOCEYYLONG TNG ATTOS00MNSG.



Ol avapevopeves amodOoELS TwV asloypa@wyv kabopilovtal amd thv cuvOnKn
In Et(Mt+1Ri,t+1): O

YmoB£tovtag 0Tl oL HLETABANTESG akoAovOOoVV TNV AoYapLlOHOKAVOVIKT] KATAVOUT KOL
e@apuolovtag tov Kavova 3, maipvovpe:

): Em,, + Etri,t+1

In Et (Mt+lR'

i,t+1 + %Var(mwl + ri,t+1) =0

e AvtikaBiotwvtag v m,,, =log(f)—yAc,,, otnv e§icwon kot AVvovtag wg TPog

TNV AVAUEVOUEVT] aTtOS00T) TOV aELOYPaPOV, KATAAYOUUE 0TO VTTOSELY U
QUTTOTIUN oM.
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LTATIOTIKA SESOHEVA KAL XAPAKTIPLOTIKA TOV GTOXAGTIKOU
OUVTEAEGTI TPOEEOPAN GG

[Tivakag 2: OvopaoTtikég amodooels otig HITA

1871-1999 1926-1999

Méoog Tum. Am. Méoog Tum. A.
In(]_-|- r) 0.090 0.167 0.105 0.182
In(l+7") 0.047 0.026 0.046 0.033
]n(l +77) 0.018 0.075 0.030 0.044
r 0.109 0.177 0.129 0.192
rf 0.049 0.028 0.048 0.035
r 0.021 0.075 0.031 0.045

f

Inuelwon: r: Amodoon petoxwv , 7’ : OVOUXOTIKO ETMITOKLIO UNSEVIKOU

Kw8vvou, 7 : mANBwpLopds.




[Mivakoag 3: Mpoaypatikn vepfdArovoa amodoon petoywv HIIA

1871-1999 Re
Méooc 0.057
Tum. Am. 0.181
1926-1999 Re

Méooc 0.079
Tum. Ant 0.195

Amodooei ypnuatiotnpiov kat 3-unviaiwv Treasury Bills otig HITA 1927-2002.



R ¥ 8 B F ° & 8§ B § 3



Amoddoelg kat kivduvog (Tumikn amokAlon) 1947-1996

average refum, percenl
16 ~
O
12 |- Og ™
8 Ecually weighted
SERPs00
8 Value weightad
i1 -
Corporate bonds
Treasury bill J5;.3.;.-,-,5,1-,|-|-,.E.|-|| bords
0 ‘ | | | | 1 | | |
0 b & 12 1B A0 24 & 32
stardard desalion of return, percent
Mokes: Triangles are aqually walghtad and valua welghted NYSE: SBF 500
thrag-morith Trassury B Lan-yasr g-:--.wnm-ml biond: and n-:-rp:-r:-:- Essnd
returns. Unimaksd soaras ara HYSE siea purll-:il-:a.

105



[Ipaypatikes (amomAnBwplopeves) amodooels kot kivouvog 1927-2002

Ouoloya Metoyeg-Oporoya
Méom etnola amodoon 1.1 7.7
Tumikn amoxAlon 8.6 20.8

Ala 1000 Sodapiwv to 2002 Ta omota emevduBnkav to 1927:
Zto xpnuatiotnplo: 1000 x (1+0.088)(2004-1927) = 660.100 doAdpLa
Xe opoAoya: 1000 x (1+0.011)(2004-1927) =2 321 SoAapla
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[Tivakag 4: Ilpaypatiko emitokio undevikov kivduvou HITA kot SDF

1871-1999 hif
Méoog 0.974
Toum. AT 0.076
1926-1999

M£60g 0.985
Toum. A 0.046

IZnpelwon: L+ elvan amomAnBwplopévn T eVOg ETIOLOL OLOAGYOU.

T pag Aéve Ta Sedopeva TwV EMITOKIWY PUNdevikoL KIvoUVOU YL TOV HEGO KoL TNV
StakVpavon tov M;

1=E(MR") &
1=EM)E(R) + cov(M,R) <=>
1=E(MR") & E(M)=E(-%-) ~0.974, var(M) =var(-+) ~0.076.

1+rf 1+rf




Avapevopeveg amodooelg kat beta

To ac@dAioTpo KivdUVoU VOGS TITAOVL Elval TO YIVOUEVO SUO TTAPAYOVTWV: TNG
TOCOTNTAG TOV KIvESUVOU KAl TNG TLUNG TOU KIvdUvou. AUTO aiveTal EVKOAX ATTO
™V (13), n omola pmopel va avaAvBel wg eENG :

E(Rti+1): Rtf _ﬁi,m/lm (16)

omov f;, &lvat o oLVTEAEOTHG TTXAWVSpoOpunonG tov Ry, oto My Kat

A =var(M;;1))/E(M; 1) n Tun Touv Kwvdvvou.
e Hoxéonm (16) eivar éva vmodetypd amotiunong beta (beta pricing model).
o IUu@wva pe Vv (16), oL avapevoueves amodooels titAwv 1=1,..., N, elvat

avVAAOYEG TwV beta (cuoTnUATIKOG KiVOLVOG) TWV TITAWVY -



e Tabeta avtimpoowmevovy TNV MocoOTNTA KWVSVVOUL, eV A €lvat 1) TLpn Tov
KIvdUVoU, Kal elvat Koo yla 0AoVG TOUG TITAOUG.
Me ekBetikn) cuvdptnon xpnowotntag, M, , = B(C,,, /C,)7, xon oxéon (16)

ylvetal:

E(Rti+1) = Rtf +ﬂi,Acﬂ’Ac (16)
ﬂ“ - 7var(ACt+1)!

COV( I:Qt+1 ! ACt+1)
Var( ACt+1)

/Bi,Ac -

e IUU@wvA e TNV amelkovion (16°), oL amoddoeLg elval YPOULLKT] CUVAPTTON
TwVv beta pe Tov puOBP6 avodov NG KATAVAAWOoNG.

e H Tt tov kvdvvou eival BeTik) cuvapTtnon Tov Badpov ATocTPOPNS TOU
Kwduvvou, ¥, KalTngG StakOLavVonG TNG KATAVAAWONG.

e 'Oco Atydtepo pupokivduvol elvat ot emevdUTEG, (LEYOXAVTEPO ) KoL OGO TILO
emkivouvo elval To olkovoulko meplaiiov (VPMAn Stakpavon tovu ( Ac)) téco

HLEYAAVTEPO TO ATALTOVUEVO XCPAALOTPO KIVSUVOU.



To amod0TIKO 0PLO TWV EMEVSVTIKWV SUVATOTNTWV TN
OLKOVO QG

e To ocVvoAo TwV EMEVOVUTIKWY SUVATOTHTWYV ULXG Olkovopia (mean variance
frontier) kaBopiletal amod TNV SLAKVUAVGOT TOU OTOXAOTIKOU GUVTEAECT)

TPOEEOPANOTG.
e [l TOV UTTOAOYLOUO TOVU ATOSOTIKOV 0pLlov, EEKLVANE OTIO TNV KEVTPLKN
@OPUOVAQ ATIOTIUNONG:

1: Et (Mt+1Rti+1) - E(Mt+1)E(Rti+1) + COV(Mt+1' Rti+1) —
1 = E(Mt+1)E(Rti+1) + pM,RtG(MHl)G(RtiH) —

_,O O-(Mt+1)
MR E(M t+1)

E(Rtl+1) — Rtf = G(Rtl+1) (17)



i O M +
E(Rt+1)_Rtf = ( tl)

=Py r mG(R;+1) (17)

AdYw TOL 0TLO ouVTEAEOTNG oVoXETIONG —1< p . <1 OAoLolTiTAOL TIpETEL VI

EXouv avapuevopevn veparlovoa amddoon:

G(Mtﬂ)

E(RE)-R £
| ( t+1) t | E(Mt+1)

o(Ri1) (18)

e Hoyxéon (18) opilel to oUVOAO TWV TTIBAVWV CLVSLACUWV HETAEL ATTOS0ONG
KoL Klvd0VoU LG olkovouiag.

e 'OAotoLovvdvaocpol E(R,,;)—oc(R,,,) mpemelva plokovtalLotnv mepoyn Q

TOV SlaypAppaTog 4.



Rf

<+— Mean variance frontier
of risky assets
*— Tangency portfolio

Q

Figure 4: Mean-variance frontier



e To 4plo Tou cuvdAoL TwV emevSUTIKGOV Suvatotitwyv AR'B eivat o

=1.

amoS0TIKO Oplo, TO oTtolo VTtoAoyiletal amo v (17) Bétovtag ‘— Py w

e 'OMegoLamoddoels mavw oto dplo AR B mapovoidlouvv Tédela cuoYETION LLE
TOV CUVTEAECTY) TIPOEEOPANOTG.

o Amod6oeig Tdvw oto AR’ Tapovstdlouv TEAEL APV TIKTY] CUOXETLON |LE TOV
OVVTEAECTN TIPOEEOPANOTG, ONA. TEAELX DETIKN CUOYETLON LE TNV KATAVAAWO).
Emtopévwg €xouv tov uPmAotepo kivéuvo Kal Katd CUVETELX TNV VPNAOTEPT
amodoon.

o Amodboeigdvw oto R'B mapovotdlovy TéAsla OETIKY) CUOXETLOT UE TOV
OULVTEAEDTY) TIPOEEOPANONG, SNA. TEAELA APV TIKN] CUCXETLOT UE TNV KATAVAAWON.
ETopévwg €xouv Tov YaunAOTEPO KIVOUVO Kl KATA CUVETIELN TNV XAUNAOTEPT
anodoon.



e 'OAegolLamodO0elg TTAVW 0TO OPLO TTAPOVOLALOVV TEAELX CUOYETLOT UETALD
TOUG KABWG £X0VV TEAELX CUOYETLON UE TOV CUVTEAECTY) TIPOEEOPANONG. Kata

OUVETIELQ LTTOPOVUE VA avaTapdyoupe kdBe amdSoon R™ mévw oto 6plo AR'B
WG YPAUULKO oLuVOLAGUO SVO GAAWYV aTtoSOcEWV ToL BplokovTal ETIONG TTAVW CTO
OpLo, TL.X.

R™=R"+a(R"-R")

Yl KaTolx otabepa a.

H péylot vepfariovoca amodoon ava povada kivévvou (péyltoto Sharpe ratio)
TIOV TIPOCPEPEL LI olkovouia kaBopiletal amo Tov LaBud amoocTPoP)S TOV
KLvOUVOUL Kol TNV SLaKVUUavVon TNG KATAVAAWGTG.

0 A6yog vmepBdArovoag amddoong Tpog kivouvo eival yvwoto wg Sharpe ratio:

E(Rt+1)_Rtf



H kAlon Tov mean-variance frontier eivat to péyiwoto Sharpe ratio mov pmopel va

oG TPOo@PEPEL pLa otkovouio - H kAlon avt elvat:

_ O-(Mt+1) _ f
= E(M,..,) =o(M,)R, (19)

-5
o(R.1)

ZOp@wvd pe v (19), to péyloto Sharpe ratio plag owtkovoplag elvat BTk
oLVVAPTNOTN TNG SLAKVUUAVOTG TOU OTOXOOTIKOU CUVTEAECTY) ATOTIUNONG KoL TOU
ETLTOKIOV undevikov Kivduvou.



['a va mpoodlopioovpe pe peyaAtepn akpiBela TIG OLKOVOULKEG LETAPANTES TTOV
kaBopilovv To peyloto Sharpe ratio pmopovpe va vtoBEcov e eKOETIKY

xpnowommta. Onote - M, = S(C.,/C,)7. Zm mepintwon avtn 1 (19) yivetau:

_ O-(Mt+1)
E(M,,,)

. f
‘E(R”l) R ~75(AC,.,) (20)

o(Ri)

e To péyloto Sharpe ratio pag owkovoulia sivatl Betikn ocuvaptnon tov Baduov
ATTOCTPOPNS KIVOVUVOU Kol TNG SLAKUUAVONGS TNG KATAVAAWOTG.

0 ‘000 TMEPLOCOTEPO ATIOOTPEPETAL TOV KIVOUVO 0 €EVEUTIG, TOGO VYPNAOGTEPO TO
ATIALTOVEVO AOPAALOTPO Yot K&BE povada kivduvou.

o 'Oco o emikivdéuvo eivatl To olkovouko mepBariov (VPMAN StakV VO™ TOU
AC ), T0G0 HEYOAAVTEPO TO ATALTOVUEVO XCPAALGTPO YA KAOE povada Kivdvvou.



To TalA TOUV AG@PAALGTPOV KIVEUVOU TWV LETOXWV
Av to vtoderypa CCAPM €xel epmelpikn toxV, Tote To Sharpe ratio plag ayopdg
EXEL EVA avwTaTOo 0plo. ATo tnv oxéon (10) kot (20)

_ f
‘E(R‘”) R < yo(acy) (21)

G(Rti+1)

e To avwtato 6plo tov Sharpe ratio elvat yo(Ac,,,).
e Twxvaloyveltn oxéon (21), toy mpEMEL va elval TTOAD VYMAO.

o Tamapddetypa, otig HITA ™V mtepliodo 1948-1980 n mpaypatiky amodoon
ToUv Xpnuatiotnpiov NTav 9%, To MPAYUATIKO ETITOKLO EVTOKWYV YPAUUATIWY TOV
Anpoociov tav 1% Kol 1) TUTILKN ATTOKALOT TWV ATOSOCEWV TOV

E(Rt-v—l)_Rtf

_ — 009001 _ () §
o(Ri1) e

~ 016

Xpnuatiotnplakov Asiktn nNtav 16%. Katd cuvenelq,

0 AmO ™V GAAN HEPLY, ] TUTILKT] ATIOKALOT] TOV pLOUOV avOS0oU TNG KATAVAAWONG
ntav 1%.

o Txvaioyxyvetn avicotnta (21), o Babudg amootpo@ris Kivdvou Twv
emevOLTWY, ¥, Oa Empete va elval peyaAtepog amo 50.



To mapamdvw TpdBANUa TIHPE TNV ovouacia equity premium puzzle amo Toug
Mehra kat Prescott (1985).

o Xnueiwon: To mal)l Tov AcPAAOTPOU KIVOUVOU TWV UETOXWV EXEL UTAAOV
LOTOPLKT) onuaoia, KaBw¢ aiveTaL va LoYUEL HOVO OE CUYKEKPLUEVES TTEPLOSOUCG,
OTTWC¢ N TEPIOOOC UETA TOV 2° TAYKOOULO TIOAEUO Kal EwG TTEP(TTov To 1999. Xe
ueyalvtepa deiyuara, 0mwe yla mapadetyua oto deiyua 1871-2010, Sev toxvet (to
delyua avto mepilaufaver tnv kpion tov 1929-30, T0 oKAOLUO THS POVOKAC TOU
NASDAQ tov 2000-2001 kat TNV xpnUATOTLOTWTIKY Kpion Tov 2008-2009. Katd ta
tedevtaia 140 ypovia n mpayuatiky amwodoon Tov ypnuatiotnplov ntav 6,2% (oxt
TOAU SLAPOPETIKN ATIO TWV TEAEUTALWY 62 ETWV), TO TPAYUATIKO ETLTOKLO EVIOKWV
Ypauuatiov tov Anuoaciov ntav 2,8% kat n Tumiky} anmokAlony TwV anoS00EWV TOU

E(Rtﬁ-l)_Rtf
O_(Rtl+1)

— 0.062-0.028 _
_ 0.174 =0.2.

Xonuatiotnplakov Asiktn ntav 17,4%. Kata ovvéneia,

ATO TV dAAn uEpLa, n TUTTIKY AOKALON TOU pLBUOV avoSovU THS KATAVAAWONGS Tay
3,5% (n katavalwon eixe ueyaAvtepn UETAPANTOTNTA TPLV TOV 2° TAYKOGULO
moAeuo). I'a va toxvel n aviootnta (21), o BaBuoc amrootpoPns kivéuvou Twv
EMEVOVTWY, ¥, Oa Empeme va slval ueyadtepog and 5,7, wov elvat éva Aoyixo

VOUUEPO.



To malA Tov £MLTOKIOV UNSEVIKOU KIVEUVOUL
Axoun kat av Nuactav Statedelpevol va amtodeXToUe evav vPmAoS Babuo
QATIOOTPOPNS KIVOUVOU YLlA TOUG ETTEVSUTEG, TO LTIOSElYHa O pTtopovcE va eENyNoeL
70 VPNAS ac@AALGTPO KIVEUVOU TWV UETOXWV, AAAK OXL TO LECO ETLTOKLO
undevikov kvdvvou. To TalA auTd OVOUAGTNKE TO TTA{A TOV ETMITOKIOV Undevikov
Kwdvvov.
[Ma va ylvel katavon Ty auth 1 Tpdtacn, ag BuunBoUV e TN KEVIPLKT @OPUOVAX TOV
KaBoplopov Tou emitokiov undevikoL Kvdvou

rtf =—Ing+)EAC, (8)
0 péoog puOuoG petafoAng TG kKatavailwong 1948-2010 tav 2,2%. Kata
OVLVETIELY, PLEe Y=17 (TOo oTol0 Elval AmaApALTTO YIX VX EENYNOEL TO ACPAALGTPO
KIv&UVOL TWV HETOXWV TNV TIEPLoSo au i) TTPoKVTTEL Ao TNV (8)

r," +1np=0.34 (8)
KaBwg to B eival kovta otn povada , apa In(B) elvat kovtad oto undev, To mPaAyUaTIKO
ETLTOKLO UNSEVIKOU KIvoUvou Ba empeme va eivat 34% (vep oAk vPMAO).
Emopévwg, To vmodetypa Sev etvat o 6€on va €€nynoeL To HEGO ETLTOKLO TNG
owkovopiag (mepimov 1,8% o€ MpaypatikoVg 0pous Kat mepimov 4% o€ OVOUAOTIKOUG
Opovg).
Kata ouvémela, To vtodelypa Tov KatavaAwtn Sev elval o€ B€on va eENy1oeL To HEco
ETILTOKLO UNSEVIKOU KIVOUVOU Pe LPMAT ATTOCTPOPT 0TO Kivouvo. Opuwg akoun Kat av
ntav oe O€on va e€nynoet To péco eMITOKLO pe eva y=17, auto Oa onjualve cOUPEWVA
He Vv (8) 0Tl L avé&nomn Tov avapeVOUEVOL pLOUOL avOS0oU TNG KATAVAAWONG KATA
uio povada Ba 0d1nyovoe o€ P Avodo TOU EMITOKIOV KATA 17 TToo0oTIAIEG LOVADES,
KATL IOV €V TTAPATNPELTAL OT TIPAYUATIKOTNTA O€ KALla olkovopia.



Epunveieg

H amotuyia tov CCAPM va e&nynoel To pEco ac@aAlotpo KivdVou Kol To

LECO TIPAYUATIKO ETLTOKLO TNG OlKOVOuLaG pumopel va e€nynOel pe

SLAPOoPOoVG TPOTIOVG. MepIKES TTIOAVESG epunVeles elval ol akOAOVOEG :

1)  OtvymAEg xpnuUaTloTnpLaKES amoSOoelS Tov TtapeABovTog elval
TLYAlEC.

2)  Ymdapyel plo OETIKY) ETAEKTIK LEPOANYP I OTIG LETPNOELS TWV UECWV
AToSOCEWV.

3) Oulemevdutég mpoodokovoay Eva KPoY 0T XPTUATIOTHPLX TO OTIOL0
TOTE 8V CLVEPN («TTPOBAN LA peso») — KL OUwS CLVEPRN TEALKA TO
2008.

4) Tovmodetypa CCAPM otnyv Baoikn) (amAoikn) poper) tov ival AdBocg.



Epunveia 1. To emiysipnuo autd onpaivel 0T ayopd akoAovBoUoe GUVEXWG
Ll KEPSOOKOTILKY) (POVOKA. AUTO OUWG SEV Elval LA LKOVOTIONTIKN €§nynon.

Epunveta 2. Ot amo800€LS Tou Xpnuatiotnplakov deiktn dev sival
QVTLITIPOOWTEVTIKEG TWV ATTOSOCEWV TOU CUVOAOL TWV ETALPLWV KABWGS 0TO
XPNUATIOTNPLAKO SEIKTN cvuTEPLAAUBAVOVTUL LOVO OL ETALPLES TTOV EME( oAV
(koL 0L aVTEG oL omoleg ekAeloav). Katd ovvémela, oL amoddoels Tov Seiktn
elval YAV TEPES ATTO TIG TIPAYUATIKES LOTOPLKEG ATTOOOCELS TOU GUVOAOU
TWV ETALPLWV. ME GAAa AOYLQ, TA EUTIELPIKA SESOUEVA TIAVW OTA OTOLa
otnpiletal to malA eival mapamAavntikda. EmmAgov, ol akadnuaikeG LEAETEG
emikevipwvovtal otig H.ILA. 6Tou mapatnpolvtat oL VPMAGTEPES LOTOPLKA
amod0oels. AAAa xpnuatiotipla dev Tapovotalovv TNV (OLla ELKOVA UE
QTIOTEAECUA VA UTTAPYEL LA OETIKT] ETAEKTIKN LEpOANPia 0TI LETPT)OELG TWV
Heowv amodocewv (Brown, Goetzmann and Ross, 1995). [TapdtL apketd AAAx
QVETITUYUEVA XPTUATLOTIPLA TIPOCEPEPAY ATIOSOOCELG CUYKPIOLUES LE TIG
H.IL.A. otn petamoAepikr) mepiodo, ot Jorion kat Goetzmann (1999) deiyvouv
OTL OL ATTOOOCELG OE TIOAAQ OTIO TA XPNUATIOTIPLA AVTE TV XAUNAES OTLG
apx€g Tov 200V alwva.



Epunveia 3. [ToAAoi epguvntig toyvpilovtal 6TL Ta Apgpikavika Sedopéva sival
TOAPATIAAVT TIKA Y1 SL@OPETIKO AOY0. Ol emeVSUTEG UTTOPEL va TtEpipeEVAV TNV
TOAVOTNTA EVOG KATACTPOPLKOV YEYOVOTOG TIOU SeV €XEL akOUN ovpfel. Auto To
‘peso problem’ vrovoel 6TL 1 SerypaTikn LETAPANTOTNTA UTIOTIUA TOV TIPOYLLOLTIKO
Klvouvo emévduon o€ HeToxES. 'E0Tw AOITIOV OTL EVa KATAOTPOPLKO YEYOVOG UTTOPEL
Vo 08N YNOEL O€ TTOAV HEYAAEG ATIWAELEG TWV UETOXWV (LEYAAEG APV TIKEG ATIOSOCELS)
Kal peydAn dtakvpavon (kivouvo). Av ol etevouTéG BewPoVV OTL VTIAPXEL E0TW KAL PLX
HLLKPT) IO AVOTNTA EVOG KATACTPOPIKOV CUUBAVTOG, TOTE 1 AVAUEVOUEVT] amtOSoon
TWV HETOXWV UTIOPEL va elval TTOAD HIKPOTEPT ATIO TNV SELYUATIKY). ZUYKEKPLUEVA, OV
vTToB£ooVE OTL VTIAPXOLVV SVO KaTtaoTAcelS (1 Kat 2, OTTOV) KAl OL EMEVOUTEG
MPOGS0oKoVV OTL ot Kataotaot 1 (2) n avapevopevn amodoor AV ATt TO ETMITOKLO
undevikov kivduvov eivat E(R1) (E(R2)) kaln tumikny amoxkAlon o(1) (o(2)) ko n
deopevpévn mBavotnTa ) epiodo t va BplokeTal n ayopd TNV emMOUEVN TIEPLOS0 0T
katdaotaon 1 (2) etvat i (1-m), TOTE N avapevouevn anddoon eivat

E,(R,,)=7E(R)+(1—-7m)E(R,)

Me m=90% kat E(R1)=8%, E(R2)=-30%, n avapevopevn anddoon eivat 5.2%
(0.9*8+0.1*(-30)). H xatdotaon 2 omavia cLVERTN, KL KATA CUVETELA 1) LEOT
anodoon TG ayopds Lotopka ntav 8%, n amddoon ot KaA KAtdoTaon Tov
KoOopov. [TapoAavta, oL EMEVSUVTES TTEPIHEVAV ATTOSOCELG XAUNAOTEPES ATIO TOV
LOTOPLKO adEGUEVTO PECO, SNA. 5.2%, emteldn] mpoeEo@Aovoav TNV TILOAVOTNTA EVOG
Kpoy.



Emtiong, kot avapevopevn SlakOpavon Twv amoS0cewV UTopEel va elvat TToAD
LEYXAVTEPT aTO TN SELYUATIKY StakVpavon.

E (c’m)=rn’c’i+(1-n)c’

[Na mapaderypa, pe m=90% kat 61=18%, kat 062=70%, o avapevopevog kivéuvog
(TuTkn) amokAon) eivar 23.2% (0.9*18+0.1*70). Emeldny n katdotaon 2 omavia
OULVERT), 1] TUTILKY] ATTOKALOT] TWV ATTOSOCEWYV TNG AYOopPAS LoToplka tav 18%, o
KIvOUVOoG 0T KOAN] KATAoTAOT TOU KOGHOoV. ETtetd1] Opwg oL emevSUTES
mpoeo@AoVoav TNV TOAVOTNTA EVOS KPAY, O AVAUEVOUEVOGS KivOUVOoG 1 Tav
neyaAutepog, 23.2% evavtt 18%.

Katd ocuvvemela, n avapevopevn (Seopevpévn) vmepfariovoca andodoon ava povada
KwvéUvov (Sharpe ratio) eival pikpotepn amod tnv Setypatikn (adéopuevtn) kot To ol
dev vpliotatal. To peéco Seopevpévo Sharpe ratio (6nA. To Sharpe ratio ov ot
EMEVOUTEG TIPOcSoKOoVoAV KATA HEco 0po) eltvat 0.22 (=5.2%/23.2%) kat 6xL 0.44
(8%/18%)

H xpnuatootkovouikn kpion tov 2007-2008 pag vmevOUuLloe OTL M TIIOAVOTNTA EVOG
Kpoy 6ev elval apeAntéa. Ot HETOXEG oTa SLEOVT] XPNUATLOTHPLX EXAOAV ATIO TO V2 WG
Tt 90/100 ™G a&lag TouG KAl 1] SLKEKUUAVOT) TWV HETOX WV TIEVTATIAACLACTNKE HETA
™V Katappevon s Lehman Brothers tov Zemtéufpro tov 2008. O S&P 500 £xaoe to
2008-2009 to 60% g afiag Tou Kol 1 TUTILKI TOV anmokAlon avéndnke oto 70%.



Eppnvela 4. To vtdéSetypa CCAPM sivat avap@iBola pa moAd amAovotevuévn
TEPLYPAPT] TNG TIPAYUATIKOTNTAG. AV UTTOBEGOVE OTL KATA Bdon To VTTOSELY A elvat
oWOoTO XAAX aduvaTtel va eEnNynoeL Ta EUTELPIKA dedopEVa A0Yw VTTEP BOALKA
TEPLOPLOTIKWV VTIOOECEWY, TOTE UTTOPOVUE VA XXAXPWOOVUE KATIOLEG UTTOOETELS TOV.
Z1n katevBuvon autn £xel kivnBel n BLBAoypa@ia ta teAevtaia 20 xpovia. Ot
EMEKTAOELS TOV BaoikoV vrtodelypatog CCAPM eival moAAeg. Ievikd OpwG, Htopovpe
Va TIG KATATAEOVLE OE TPELG KATNYOPLE.

1.  Ymodelypata pe AAAEG LOPPES CLVAPTNOTG XPNOLUOTNTAG KAL ELOLKOTEPQ
ue un StaomaclpotnTa (non-separability) tg katavailwong otn cuvaptnon
XPNOLULOTNTAG. ETA VTTOSEYUOTA QUTA 1] OPLAKT] XPNOLLOTNTA TNG KATAVAAWOTG
elvatL ouvaptnon Kamolwyv PetafAntwv katdotaons. Kata ovvénela, to
A0 @EAALOTPO KLVOVVOU E(val CUVAPTNOT TNS CLVSLAKVUAVOTG TWV ATOSOCEWV
LLE TNV KATAVAAWOT) KL TG CUVSLAKUUOVONG TWV ATTOSOGEWV UUE TIG
HETABANTESG KaTAoTaonG. Av 1 TEAELTALX ElVOL OLKOVOULKE OT)LAVTLKT),
UTIOPOVE VA EENYTOOVE TO ACPAALOTPO KLVEUVOL YWwPI§ Vo XPELAOTEL v
vmoBOéoovpe plo VPMAN Tun Y to y, fAeme Campbell kat Cochrane (2000) wg
EVOL AVTLTTPOCWTEVTIKO TOHPASELY O AUTOV TOU €(60VG.



Ymodelypata pe etepoyevels katavalwtes — Constantinides kat
Duffie (1996). H etepoyEvela EYKELTUL OTO OL KATAVUAWTESG EXOVV
ELCOON O ATIO EPYNTLA TO OTIOLO VTIOKELTAL OE VA LOLOOVYKPATIKO
00K, SNA. 0 KATAVAAWTIG AVTIUETWTIL(EL EKTOG AT TOV Kivouvo va
HewwBeln aia Tov afloypd@ov Tou (Kowogs ya OAoUG) Kol ToV
K(vOUVO va pelwBel To eloOSNUA TOV YlaTi o€ pla VPEOT UTTOPEL vV
XAoEL TNV epyacia Tov. Av 0 KivBuvog auTdG GUCXETI(ETAL APVNTIKA
LE TIG aoS00elS (eTMELdN Yix THPASELY U, 1) TILOVOTN T VA LELVEL
KQVEIG AVEPYOG ElVaL LEYAAVTEPT) OE LA VPEOT) OTAV KAl Ol
amoSO0ELS elval XXUNAEG), TO AO@AALGTPO KIVOUVOU EEAPTATHL OTIO
™MV el6odMUATIKN avicoTnTo. ‘000 peyaAlTepn eval 1] TUTILKY)
QTIOKALOT] TOVU ELGOOTUATOC LETAEY TWV KATAVAAWTWY, TOGO
LEYOAVTEPO KAL TO ATIALTOVUEVO AGQPAALOTPO KIVOUVOU.

Ymodelypata pe mapaywyn (production economy) - Cochrane
(1991). Ztn L0 ATAY) LOPPT] TOVUG TA VTTOSEYUATA VT opllouV TN
QTULTOVEVT) ATtOS00N OoTA TTAAoL0 EVOG TIPOLANUATOG
LEYLOTOTOIMONG TOU KEPSOUGS TNG ETULPLOG VT TN G XPNOLUOTNTAG
TOU KATAVOAWTY).



MAaiclo: Amodern tng (20) -
EmavadapBdavoupe v (20):
E(Rt+1)__ Rtf ‘ _ G(Mt+1)
o(Rly) | EM,,)

~ 7/0-(Act+l)

[N v amodelén e (20) Eekvape amod v Bacikr @OpuovAa Tov kKabopLopov

TOVU AO@PAALOTPOV KIVOUVOU GUUPWVA IE TO VTTOSELY X TOU KATAVOAWTY):
E(R,)—R' =—=F5. Me ekBetuai ouvapTnon Xpnowomras,

—7 — _
M, = ﬂ<cé_tl) _ oN(A-AN(Ca/C) _ gIn(B)-mcis

XPNOLLOTOLOVE TO ATjupa ToV Stein:

AMppua tov Stein (vevOVLLON):
‘Eotw x,, y, xau f, tuyaleg petapAntégkat Yy, = g(f,). Edv x, kot f,
aKoAovBoUV TNV SIHETAPANTH KAVOVIKT] KATAVOUN, 1) € £lval TapaywynoLun o€

< oo, TOTE

oA Ta onpeia kat |E (9

COVt (Xt+l’ g( ft+1)) - Et (g ’) COVt (Xt+1’ ft+1)



Epapuolovtag to Anuua tov Stein:
cov(M,,,,R/,,) =cov (,B(C‘”) Rtl+l) —E,(M,,,)cov, (Ac,,,,R!,,). AVTIKABIOTOVTAG

omv E(R',)—-R/ = O Minr R) éxovpe: E(R.,)-R, =ycov,(Ac,.,R!,).

t+1 EM,,.)

Kabwg cov,(Ac,.,,R',) = p(Ac,R)a(Ac,,,)o(R),,), mpoximTeL:

% _ yp(AC, R)G(Act+1)' Apa, Yo P(AC, R) =t+]l=
_RS
% ~ yo(Ac,,).




Etvat ot Tipég/amnodoo sl mpoBAEYPLUEG;

TiLovvemayetal N KEVTPLKI @OPUOVAN ATIOTI{UNONG OXETIKA LLE TNV OTOXACTLKT
SLadIKACIA TWV TILWV TWV TITAWV KL, KATA CUVETIELX, OXETIKA LLE TNV
TPOLBAEPYUOTNTA TWV ATTOSOCEWV;

ATO TNV KEVTPLKY POpHovAa amotiunong (1):

Pcu’(ct) - Et [ﬂJ'(Cm) Xt+1]

KOL VTTO TNV PoUTTO0EoT OTL:

1) to payoff touv titAov eivar n peAdovtikny Ty, X,,, =P, (toxveL 6tav to
HEpLopa lval UNSEV av TTPOKELTAL YL [LO LETOXT]),

2) OremevduTteg elval adld@opol LETAEY TTapoVo G Kol LEAAOVTIKNAG
katavaiwong (u'(C,) =u'(C,,,)). Auto umopel va cvupPaivet (a) 6tav n
xpnowotmta, U(C), elvatl ypappikn cuvaptnon s katavailwons 1 (B) n
Katavaiwon eivat tuxaiog mepimatog, SnA. un poPAEYwun, ( E[C,,;1=C,),
3) To xpoviko Staotnuoa petadv ¢ kat t+1 slval pkpo, SnA. S =1



OUVETIAYETOL OTL ;
R =EI[R.] (22)

SOU@WVA HE TNV ox€on (22), oL TIHES TwV adloypa@wV ltval un tpoAéPiues. H
TN elvatl éva martingale, SnAadn n kaAvTepn TTPOBAePN TNG LEAAOVTIKIG TIUNG
elvaln onuepLvn Tumy.

Mua el81kn) tepimtwon evog martingale eivat éva random walk. Xe AoyapiBpovg
pt+1 = pt +8t+1 (23)

6mov E(g)=0, var(s)= o°.

H otoxaotikn Stadikacia (23) xapaktnpilel KEpSOOKOTILKES TIUESG CE
Bpaxvxpoviovg opilovTe.



Y€ pakpoxpoviouvg opifovteg, ol cuvONkeg 1-3 Sev LloxVoLV (] KATAVAAWOT)
Tapovolalel Stakvpavon kat F<1). Torte:

) ;o cov, (M, ’Rti+ )
E(R.\)— R =——7575""

E(M, 1)

(My11)
= E:(MIJ) Gt(Rt+l)pt(Mt+1l Rt_,_]_)

= 7t Gt (Act+l )Gt (Rt+1 )pt (ACHI > Rt+1 )

To ac@AaALoTpo KIvEUVOUL HETAPBAAAETAL SLXPOVIKA OTAV HETABAAAETAL:
1) O BaBuog amootpo@ng kvdvou Twv emevdutwy ( 7, ),

2) H dwaxVpavon g katavarwong ( o, (Ac,,,) ),
3) H SwaxOpavon twv anodocswv ( o, (R, ;) ),

4) O oUVTEAECTIIG CUCYETLONG LETAEY TWV ATTOSOCGEWY KAl TOU pLOUOV peTaffoArg
™G katavaiwong ( p,(Ac,,,,R,.,) ).

e XT10 BaBud OV TO ACPAALOTPO KIVOSUVOU HETABAAAETAL SLOXPOVIKA KOUTA TN
SLAPKELA TOV OLKOVOULKOU KUKAOVU, ol aTtoS800eLS elvat TtpoAEYLUEG VTTO TNV
TPoUTOOeOT OTL ElPAOTE 0€ BEOT VA KATAOKEVAGOUE OLKOVOUETP LKA VTTOSElypata
TIOV €X0UV TPOBAETITIKI] IKAVOTNTA YL TOV OLKOVOULKO KUKAO KoL Vo GUVSEGOVE
TIG TIHPATIAVW 4 HETAPANTEG LE TOV OLKOVOULKO KUKAO.



YLTOXAOTIKOC CUVTEAEGTIIGC TPOEEOPANOTC KAl
TOAVTIAPAYOVTIKA VTIOSELYUATA QTIOTIUTONG

Ael€ape 161 0TL N KEVTPLKN @OpHovAa amotiunong, P = E(MX), elval .coSuvaun
LE EVA LOVOTIAPAYOVTIKO VTTOSELY LA ATIOTIUNOTG:

E(Rti+l) = Rtf _IBi,Mﬂ’M (35)

omov B, ,, (beta) elvat o cuvtedeoTg TAALVSPOUNONG EAXXIOTWV TETPAYWVWV TOU
I

R,,, oto M .

To S, ,, avTITPOoWTEVEL TNV TTOCOTNTA KIVEUVOL Kol SLa@EPEL LETAED SLa@Opwv

agloypd@wv avdAoya pe tnv €kBeom tov k&be afloypagov otov kivéuvo. To 4,,

QVTITIPOCWTEVEL TNV TLUN TOU KIvEUVOU (aVAUEVOUEVO ACPAALOTPO VA LovAada
KIv8UVOUL) Kal lval Koo yia 0Aa Ta a&loypaga.



Kata cuvemnela, To VTOSELY LA TOV OTOXAOTIKOU GUVTEAEGTN TIPOEEOPANONG
UTTOPEL VA EKPPAOTEL WG EVA TIAPAYOVTIKO VTIOSELY L ATTOTIUNONG OTO OTOL0
0 TP &yovTag Klvduvou mov kabopilel tnv avapevopevn vmepdAiovoa
amodoon k&Be titAov eival To beta ¢ amdédoong Tov TITAOL UE TOV
OTOXOOTIKO OUVTEAEDTY) TPOEEOPAT OTG.

MTtopoU e va TTOUUE avTIoTPO@O OTL KABE TTAPAYOVTIKO UTTOSELY U
amoTiunong KpUPEL LEGA TOV UK VTIODEDT) OXETIKA LLE TOUG TIAPAYOVTES TIOV
KaBopilouv TO OTOXAOTIKO CUVTEAECTI) TIPOEEOPATONG;

ZTO KEPAAALO AUTO Ba aTTavVTI|ooVUE akpLBwWS 6’ auTh TNV epwtnon. Oa
del&ovpe OTL TTiIoW Ao KABE YVWOoTO VTTOSELYUA ATTOTIUN O G TNG
XPNUATOOLKOVOULKNG OTtwG To CAPM, ICAPM, APT kAT. kpUfetal eva
VTIOSELY LA TOV OTOXAOTIKOV GCUVTEAEGTN TIPOEEOPANOTNG KAl CUYKEKPLUEVX
EVO VTTOSELY L OTIOV 0 OTOXAOTIKOG CUVTEAECTIG TIPOEEOPANONG ElVaL Pl
YPOUULKT) CUVEPTNOT TWV TIAPAYOVTWY TOV VTTOOETEL TO K&Be vTTOdELY O
QIO T{UNONG.



To amotéAeopua avTO elvat onUavTiKO Yia SLd@opoug AGYou.

[TpwTtov, delyvel 0TL Ta SLdPopa VTTOSEIYLATA ATTOTIUN O G TNG
XPNUOTOOLKOVOULKTG UTTOPOoVV va cuvSeBoUV e To Baoiko VTTOSELY U
QTTOTIUN 0T G TOV KATAVAAWTY), To VTTOSetypua Consumption-CAPM, kat va
TPOKVPOUV WG VTIOTEPITITWOELG AVTOV TOV VTTOJEYHATOG. AUTO €lval TTOAU
ONUAVTIKO TOoO Yiatl kaBlepwvel To C-CAPM w¢ TO KEVTPLKO VTTOSELY XL TNG
XPTNULOTOOLKOVOULKTG OG0 KOL YIATL ETITPETEL VA KATAVOT| OOV UE KAAVTEPX TLG
Baolkeg VTTOBETELS TOV KABE EMIPUEPOVG VTTOSEYLATOG.

AgVTEPOV, CUVEEEL T EUTIELPLKA TIAPAYOVTIKA VTTOOELypaTA LE TN Bewpla
amoTiunong kabwg deiyvel OTL OL TAPAYOVTEG KIVOVUVOU TIOU TIUOAOYEL N
AyOpA GLUVSEOVTAL LLE TNV OPLOKT] XPNOLUOTNTA TOU KATAVAAWTY).
ZUYKEKPLUEVA, SELYVEL OTL OL TTAPAYOVTEG AV TOL TIPETIEL VA EXOVV TIPOBAETITIKY)
LKAVOTNTA YLK TNV 0AAQYT) TNG LEAAOVTIKNIG XPTOLULOTN TG,



Oswpnua 1

Eotw 1O UTOSEIyUd OTOXAOTIKOU OUVTEAEOTH TPOEEOPANONG:
M=a—bf;E(f) =0 E(MR®) =0
omov f elvat uia tuyaia uetafAntr (mapayovrag, factor) kat o, b eivar otaBepéc,
TOTE TO AoPAALoTPO KivéUvou R¢ (R° =R' —R’) akodovBel éva mapayovtikd
vmédetyua (factor model):
E(R®) = g4
omov B =cov( f,R°)/var( ) elvatro ovvteAeotric beta uiag maAtvépounong

, , b
eAayloTwy TeETpaywvwy Tov R oto [ kat A = Zvar(f )



Amodeidn:

AT TNV KEVTIPLKY) QOPUOVAN ATIOTIUNOTNG EXOVE:
0=E(MR®)=E(M)E(R®) +cov(M,R?)

0 = aE(R®) — b cov(f,R?). Abvovtag ws pog E(R®) €youpe
E(R®) = S cov(f,R®)

Opllovtagto f wg L =cov f,R®)/var( f), Exoupe

b ,R®
E(R®) = avar(f) (Covvcff(f) )) = A




To Bewpnua 1 umopel va yevikevBel o€ Eva TOAVTIHPAYOVTIKO LTTOSELY LA
aToTI(UnoNng..

Qswpnua 2
EoTw TO VTTOSELYUAX OTOXAOTIKOU OCUVTEAECTH TTPOEEOPANONC:

M=1—-bf;E(f) =0,E(MR®) = 0
omov f elvat éva Stavvoua tuyaiwv ustafAntwyv (mapaydviwv) ue E(f) =0, kat b
éva Sidvvoua otabspddv, TOTE TO ao@diioTpo kivdvvov R (R° =R’ —R7)
akolovBel éva moAvmapayovtiko vrtodetyua (multi-factor model):
E(R?)= /A
omov f eival to Stdvvoua Twv CUVTEAEOTWYV beta uLag maAtvopounong elayioctwv
TETPaAyWVwWVY ToUv R® ot0 [ Kat A elval to dStdvuoua twv Tiuwv kivdvvou.

H amdédeién sivar mapouoia us tnv amodeién tov Oswprjuatog 1.



EmiAoyn mapayovtwyv

To peydAo TTPOTEPUA TWV TTAPAYOVTIKWYV UTIOSELYUATWY 0€ 6VYKPLOT UE TO Baoikod
VTIOSELY A TOV KatavaAwT] E(MR) =1 £ykeltal 0to OTL OL TAHPAYOVTEG E(vaL CLUYXVA

LETPNOLUOL EVW 0 0PLAKOG A0YyoG vtokatdotaong (MRS) dev eival [TapoAavta, To
Baoko EPWTNUA IOV TTPOKVUTITEL KATA TNV XP1)OT] TETOLWV VTTOSELYUATWYV E(VAL TTOLOL
T PAYOVTEG OVIIKOUV O€ £va VTTOSELY A OTTOTIUNOTG KOl TToLoL E(VOL 1) OLKOVOULKT
EPUNVELX TOVG. L€ TTOAAG EUTIELPIKA TIOAVTIAPAYOVTIKA VTTOSEIYUATH ATOTIUNONG OL
TUPAYOVTEG ETAEYOVTAL aLOAIPETA. XTO ONUEIO VTO YIVETAL ELPAVTIG 1) XPT|OLUOTNTA
TwV Bewpnudtwyv 1 Kal 2 Tov TPoNYoUUEVOL KE@aAaiov ylati cuvEéouv To
OTOXUOTIKO CUVTEAEDTY) TIPOEEOPANONG LE TOVUG TTAPAYOVTES KIvOUVOUL. ['eViKd, av To
M amoTIpud T agloypa@a cwoTd, TOTE KABE TTAPpAYOVTAG IOV £XEL VPNAT] CUOYETLO
HE To M B amoTiunoEL El00V KA Ta alloypa@a.



Apa To YpapUULKO VTTOSELY A,

M, = MRS = p2Ce) gy (36)
w'(C,)

t

T0o oTtolo KpUPeTaL TTioW Ao VA TAPAYOVTIKO VTTOSELY A ATIOTIUNONG UTTOOETEL
OTL 0 0pLaKOG AOYOoG vTtokataotaong (MRS) elval pla ypappikn cuvaptnon tov f.
Ta mapayovtika vrodelypata pmopov va cuvdeBoLv e tn Bewpla amotiunong
TOU KaTavaAwTy). [IoAAG atd Ta vtodelypata autd elvatl TapaAAayes Tov facikol
VTTOSELYHUATOG ATTOTIUNONG KATW ATO OCUYKEKPLUEVOUG TIEPLOPLOUOVG. ['evikd, Ta
TOPAYOVTIKA VTTOSElypaTa amoTiunong avtikadlotovv Tov oplakd AGyo
UTTOKATACTOOTG UE EVA OET OLKOVOULKWV UETABANTWV OTIWS ATTOSOCELG
XUPTOPLAXKIWY, ETMLTOKLA, TNV KAIOT TNG KAUTTUANG ETLTOKIWV, SLAPOPES
amOS00MNG ETALPLKWV OLOAOY WV atd opdAoya Tov dnuociov kAT Ta omola £yovv
VPNAT} GUGXETLON LE TOV 0PLAKO AOYO VTTOKATACGTACT)G TOU KATAVOAWTY).



[l va pTTop €00V IE VAL GUVOECOVE TA TIAPAYOVTIKA VTTOSEYLATA ATTOTIUNONG UE
N Bewpla TOL KATAVAAWTY, XpelalOpaoTe pla Bewpia mov va cuvdeel to MRS e
EVA OET LETPNOLUWYV OLKOVOULKWYV UETAPANTWYV 0L 0TIoleS elval o€ B€om va
Tpooeyyloovv T HeTaSoAn} Tov MRS 610 XpOVvo. OewpPnTiKd VTTOSEIYUATA TETOLOV
TUTIOV €lval Ta SUVAULIKA OTOXAOTIKA VTTOSElypaTa YEVIKNG looppoTiag (DSGE:
Dynamic Stochastic General Equilibrium models). e autd ta vrodelypata, o
pLOUGG peTAB0ANG TNG KATAVAAWONG KABopI{eTAL WG CLUVAPTNOT) EVOG CET
efwyevwv petafAntwyv (deep parameters), Ac,,, = g(f,,,), OL OTIOLEG OE YEVIKEG
YPOAUUEG TIEPLYPAPOUVV TNV TEXVOAOYIX TNG OLKOVOULOG KAL TIG TIPOTLUNOELS TWV
Katavadlwtwv. [Twg pmopoV e amd auTn TN OXEOTN VA (PTACOVE OE £V
TOPAYOVTIKO VTIOSELY LA ATIOTLUNOMNG;



IMw¢ TPOKVTITOVV MAPAYOVTIKA VTTOSELYLATA XWPLS TNV
KaXTavaAwot ano Tto CCAPM? 'evikol KaVOVEG

[Tapayovtikd vToSelypata Ywpi§ TNV KATAVAAWGCT] UTTOPOVV Vo TIPOKVYPOLV aTo
10 CCAPM av i) petaffoAr] TNG KATAVEAAWGONG £XEL CUOXETLON LLE EVOAV TTAPAYOVTA
KwvSuvov 1 petafAnt katdotaong f: Ac, , = g(f,,,) -

Ac BuunBovpe 6TL N BacKn EOPUOVAX ATIOTIUTONG TOV VTTOSELYLATOG TOU
KOATAVOAWTY) UE EKOETIKN CLUVAPTNON XPTOLUOTNTAG EvaL

E(R.,)-R" =ycov,(Ac,,,R',,). Eva mapayovtikd VTTESerypa xwpig Vv
KATAVAAWOT WG TTapdyovTa KIvoUvou pmopel va tpokvPel pe 0o tpomoug: (a)
VTTOOETOVE KAVOVIKY) ATIO KOLVOU KATAVOUT) TWV UETABANTWV KAl EQapUOlOVE TO
Ajupa Tou Stein yla va petatpéPouvpe to cov, (Ac,,, R',,) oe cov,(f,,,R'.,).(B)
[Taipvoupe pia ypoappikn tpoc€yylon Taylor 10V BaBuov g cuvaptnong

Ac,,, =g(fn)-



M£0060¢ (o) Aupa Tov Stein:
YmoBetovtag Ac,,, = g(f,,,;) kaLe@apuofovtag To Anppa Tov Stein Exovpe:

COVt (g( ft+1)’ Rti+1) - Et (g|) COVt (Rti+l’ ft+1)

Apa, Ttaipvouue:

Et (Rti+1) - Rtf - 7/Et (g,) COVt (Rti+1’ ft+1)

Katd ocuvémela, maipvoupe eva mapayovtiko VTTOSELY LA ATTOTIUNONG:
i f
E (R R =4 ,Bi,f
0TO OTOL0 TO ACPAALOTPO avd povdda kvdvvou eivat A, = yE (g)var,(f), kain
i

moooTnta £kBeong otov kivduvo eivar B, - =cov, (R, f,,,)/ var,(f).

Inueiwon: o va eqpapupdcovpe To Afjppa tov Stein, TpEMEL va UTTOBEGOV LE

KOVOVIKY katavoun. evikd duwg Sev elvat amapaltntn autny n vmobeon 0Tl
UTTOPOVE VA TTAPOVE P Ypaupkn mpoogyylon Taylor xwpis va vtoBéocovpue pia
ovyKekpLuevn katavourn (MeBodog 3).



M£0060¢ (B) ypappkn mpooéyyion Taylor 1°v Ba@pov:
H ypauuikn mpoceyylon yvpw atmo eva onueio fo elvat:

9(fi.) = 9(fp) +9' (T, — To) =k +g" T, 6mov To g'=g'(f,) wauk =g(fy)—g" fy i
otafepd. Katd ouvémeia éxovpe: E, (R',,)—R' = ycov,(Ac.,,R',) = g9'cov,(f, ., R.).
[ToAAamAaocalovtag kat Stapwvtag pe Var, (f) maipvoupe to mapayovtikd vmoderypa

oto f.



To Yoderypa Atotipnong Kepalatakwv Xtolxeiwv (CAPM)
To CAPM mtpoBAE€meL OTL Ol AVAUEVOUEVEG ATTOSOCELG OXETI(OVTAL YPAUULKA UE TNV
ATTOS00T TOV XAPTOPUAAKIOU TTAOVTOV:

E(R.)=R," +4,p.,, (37)

t+1

‘OTov A, elvatn Tiur Tou kvdvvou (kowvn o€ OAa ta agLloypoPa) Ko
B, =CoMR,,,R" )/ var(R),) elvaun moodmTa kiv8HVou (0 CUVTEAECTIG LG

YPOUULKYG TIAALVSPOUNONG EAAXICTWV TETPAYWVWV TNG Amddoong otnv anodoon

TOVL XAPTOPUAAKIOU TTAOVTOV).

Y€ 0povug tou SDF, to CAPM pmopel va ypagel wg:
M, K =a—bR"

t+1 t+1 (38)
‘OTtov a kaL b eivat Svo octabepé.

ATtO8s1En:

A6V E,(R'. M, )=1 = E,(R,))—R’ =—R’ cov,(R/,,,M,,)). AvTikaBloT®VTAG

t+1°

to M,,, amo tnv (38) kat vmoAoyifovtag tnv cuvSakLpAVoN:

E,(R.,))—R’ =R’'bcov,(R',,R")). ToAamAacidlovTag kal Stapovtag tn Seiid

t+12

A E(RL)=R’+2p,,,0mov A=>bR’ var(R}) xa

ﬂ _COV(Rm» z+1)/ Var(R,+1

mAgvpa pe var( R



'Onwg elmape mapamavw, tTo vodetypa CAPM, 0Ttwg Kol pio oelpd AAAQ TTOAD
YVWOTA VTTOSEY AT ATTOTIUNONG 0TI XPNIULATOOLKOVOULKT, UTTOPEL va avayBel o€
LLLO VTTOTIEPITITWOT TOV YEVIKOU vTIodelypatog tov kKatavaiwt (CCAPM), katw
QIO KATIOLOUG TIEPLOPLOUOVG. ZUYKEKPLUEVH, UTTOPOVUE Va Set€ovpe 6TL To CAPM
TpokUTITEL atd T0 CCAPM KATW Ao TIG aKOA0VOEG EVAAAAKTIKEG UTTOOETELG:
»  [evikn) ouvApPTNON XPNOLUOTNTAG KAL KAVOVIKEG ATTOOOCELS LE VO

TEPLOSOUG
= AoyaplOuikn xpnowotnTa pe amelpo opifovta

OKOVOLIKT) AOYIKT)
Av oxVeL pa amo TI§ Suo aVTEG VTTOOECELS, TOTE 0 OTOXAOTIKOG CUVTEAEOTES
TPOEEOPANOTG EIVAL CLUVAPTNOT TNG ATTOS00NG TOV XAPTOPLAAKIOV TTAOVTOV, dp
LoxVeL to CAPM. Zuykekpuéeva, yio va mpokVTitel To CAPM amé to CCAPM, O«
TIPETEL VA LOYVEL OTL T LETUBOAT) TNG KATAVAAWONG EXEL TEAELX CUOYETLOT UE TNV
amro600M TOL YAPTOPLAAKIOL TAOUTOV (amodoon ™G ayopds) Ac=rW kot
var(Ac)=var(r¥).



MMepintwon 1: YOSy o KATAVAA®TI) LE U0 TTIEPLOSOVC KAL TEPLOPLOUO
TAOUTOV

YmoBEtToupe OTLT CUVAPTNOT XPTOLUOTNTAG ELVAL YEVIKNG LOP PTG LE TA KOLVWG
ATOSEKTA YAPAKTNPLOTIKA KAUTTUAOTITAG KAl KUPTOTNTAG.

EmumA€ov, utof€toupe OTL 0 KATAVOAWTNG-ETEVOUTIG YEVVIETAL LE ApXLKO TTAOVTO
W, xai dev £xeL elo0dnpa amo epyacia. Katd v mepiodo t o katavadwtng

KaTavaAwvel Eva tocd C, TOU TAOUTOU Kol ETIEVEVEL TO UTIOAOLTIO GTO

XAPTOPUAAKLO TAOUTOV. Katd cuvemela, o TAoUTOG TNV emtouevn mepiodo, £ +1,

etvae W, =R, (W,—-C,),6mov R, elvaitn amddoomn tov xapTto@uiakiov
TAoUTOV. Katd tnv teAkn mepilodo, ¢t +1, 0 emevoUTIG KATAVAAWVEL OAO TOV

evamopevovta mAovto: C,,, =W, ,.

0 oplakdG AGY0G VTTOKATACTACTG Elval:

u'(C,) _ ,u'(RL(W,—C))
M — NIl t+1 t t — RW 4_2
t+1 ﬂ M,(Ct) ﬁ M,(Ct) g( t+1) ( )
KOL TO AG@AALGTPO KLVEVUVOUL Elval:
. M. R
Et (Rtlﬂ)_Rtf :_COVt( t+12 t+1) (43)

Et(Mt+l)



Y16 TV mpoUmo0eom OTL 0L ATTOSOCELS TOU AELOYPAPOV KAL TOU XAPTOPUAXKIOU
TAOVTOU 00KOAOVOOUV TNV KAVOVIKI KATOVOUT], LTIOPOVUE VA EQAPUOCOVUE TO

AMppa Tou Stein yux va vrtodoyicovpe v cov,(M,,,R.,,), 6mov M,  =g(R",

t+1°

Covt(Mt+l’ Rti+1) = COVt(g(RtVJ\:l)’ Rtl) = Et [g,]COVI(RtiJrl, Rtvil) (44)

‘OTtoV Et(g'):E{(Wt C)'Bu“(c”l)}<0avw —C, >0.
u'(C,)

AvtikaBiotwvtag v (44) oty (43) maipvovpue to CAPM:

Et(Rti+1) - Rtf = ;ztﬂi,w,t

OTIov ;lt = [9 ]Var( Rt+1)/g Kol ﬂz wit COV(RHD t+1)/Var(Rt+1



[Mepimtwon 2: AoyaplOpikn XpNoLHOTNTA UE ATELPO opll{ovTa

YmoB£tovpe 6tLn xpnopotnta eivat AoyapOpxn, u(C,) =In(C,), kat ot

KATOVOAWTEG LEYLOTOTIOLOVV XPNOLUOTNTA VI K&AOE xpovikn tepioSo pexpl to
ATIWTEPO HEAAOV:

U(C)=E, éﬂju(ctﬂ-)

J4 ’ ’ ’ ’ J4 w
O KaTavaAWTNG UTTOPEL v ETTEVOVOEL OTO XUPTOPUAAKLO TTAOUTOV o€ pioe Tiun P

avAa povada mAovtov. Kdbe povada mAoUTOU VTTOGYETAL OTOV KATAVAAWTN €V

uépopa D, . yio kdBOe peAdovtikn mepiodo ¢+ j . 'OAa ta peplopata

t+j
katavadwvovtay dnA. D, . =C,, .. E&lowvovTtag tnv oplakn amwAgix

XPNOLUOTN TG ATIO TNV AYOPA ULOG LOVASAG TTAOVTOUV LE TNV TIPOEEOPAT|LEVT
LEAAOVTLKN XPNOLUOTNTA ATIO TNV KATAVAAWOT) TOV UEPIOUATOG, TTAIPVOVUE:

> u'(C._.)
P =FE J_ 2T o
PR e

J=1



Emteldn) pe AoyapOuikn xpnowotmta, u'(C,)=1/C,, maipvoupe amd tnv

Tapamavw e§lowon:

=—Ci,

B
-55¢ (45)

SOu@wva pe TV (45), N TLun Touv XapTo@ULUAAKIOUL TTAOVTOL EVAL YPAUULKT
CUVAPTNON TNG KATAVAAWOTG.

[N va Bpovpe tn oxéon HeETaE atOS00MN G KAl KATAVAAWGCNG, XPTCLLOTIOLOVLE TOV

w
w  _ BL+C

4 ’ w
[ =5 1IN CUVEXELX AVTIKABLOTOVHE Ta P{ xau

opLoUO TNG amdédoong: R

P amd v (45) kat Exove:

O SDF sivau:

[Na va mapovpe amod tn oxeon avtny to CAPM, pmopovpe va tapoupe Aoyapibuovug,
SNA. m, = .}, KaL oTn ocvvéxela va e@appudcov e to Bewpnua 1. EvaAAakTikd,

emedy RY, = %C;ﬂ
t

, Taipvovtag AoyapiOpovg éxovpe Ac, 1 = In(B) + ¥, .



Aiaxpoviké CAPM (ICAPM)

To diaxpoviké (Intertemporal) CAPM tou Merton mtpokUTtTel amd To PACIKO
uttédeiypua CCAPM kdTw atrdé Thy tpdéoBeTn utdéOeon 0TI N deodeupdévn
Katavopuh Twy amoddocwy cival ocuvdpTnon evog oeT HeTaPpAnTwy (state
variables), z,, o1 oTroieg oxeTiCovTal e HEAAOVTIKEC aAAayéC Tou OET
eTTeVOUTIKWY gUKaipiwyv. Me dAAa Advia, ol HeTaPANTEC auTég €xXouv
TIPOPAETITIKA 1KaAvOTNTA vid TIG HeAAOVTIKEC aroddoceic. KaBuwce n katavdAwon
kaBopileTal amd Tov TTAOUTO Kal ol HETAPANTEG z, TpoPAéTTOoUV ThV amdédoohn
TOoU XapTowuAakiou TtAoUToU, dpa Kal Thv HEAAOVTIKA kKatavdAwon, n
ouvdpTnon xphothoéTnTag e€aptdral amd Tov TTAoUTO Kal TIG HETAPANTEG z,.

Kard ouvétreia, n value function sivai:

Viw,,z,)= max{u((?,)—kﬂE,[ max E, i[)”u((ﬁ,, j)}}

= max{u((,.', ) + ﬂE, [V(PVH-] 22 )]}

O 0TOXAOTIKOC OUVTEAEOTAC TtpoefdpAnong amd 1o pdPpAnua autéd sivai:

I/IV (WVJH !ZH»I )

P (W,.2,) “e)

M.r+| =/

6Trou epappéoape To envelope condition u'(C,) =V, (W,,z,) yia va
AVTIKATACGTACOUKHE ThV OpIdKA XPNOIHOTNTA TG KaTtavdAwong JHe Thv oplakh
XpnhoigéTnTa Tou TTAoUTOU.

Ma va mdpoupe éva TapayovTiko UTtédeiypua, HTTopoUHE va TTPOCEYYiooule

vpauuikd tnv (46):
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w
M,,=a+bR", +b,z,,

t+1

Kdl vd YPAYoUHE TO TTAPAYOVTIKO UTtAdelypa:

Et (R;H) = R!f + 21/8).;,“’ +2’2ﬂi,z (47)

H (47) eivai To diaxpovikd6 CAPM Tou Merton. Zupgpwva pe tnv (47), 10

acpdaAioTpo KivOUvou gival Tépa améd Tov Kivouvo ayopdg cuvdpThon Hidg o€ipdg
dAAwv KiIvOUvwy ol otroiol oxeTiCovTal ue Thv Un TpoPAEYIun aAAayn Twyv

TapayovIwy z,.
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AEOCUEVUEVA KAL ASECUEVTA VTIOSELYHATA XTTOTLUTONGC

‘OAa T VTTOSELYHATA ATIOTIUTONG IOV EEETACAUE WG TWPA Elval Seopevuéva (oTnv
StabEoun mAnpo@opnon) Lo TNV Evvola OTL Kabopilovv TO AVAUEVOUEVO
ACPAALOTPO KIVOUVOU TWV a&loypa@wV oTo xpovo t+1 dedopévng g
TANPOPOPNONGS TWV EMEVESVTWVY 0TO Xpovo t. I'ta Tov Adyo auTo, XPNOLUOTIOLOVE
Tov Seopsvpévo péco g amddoong: E.(RL,,) .

[Na mapaderypa, to CAPM mpofAemnel 6tL To (avapevouevo pe fdon tnv
TANPOPOPNOT 6TO XPOVOo t) ac@AALGTPO KIVvOVUVOU EVOG alLOYP POV i,

Et(RiJrl) — R/, OXETI(ETAL YPAUULIKAE LE TO ACPAALOTPO KIVOUVOU TOV

xapto@uAakiov mAoVtov, E,(RY, 1) — R{

E.(R.,,)— R =B, . (E.(R".,) — RD) (37)

‘Omov S, ,,, =cov(R,,,R")/var(R}},) eivaiTo beta Tov a§loypdgov, Sni. o

t+1° 7+1

OUVTEAECTNG ULXG YPAUULKTG TTAALVOPOUNONG EAXX(OTWV TETPAYWVWYV TNG
AVAUEVOUEVTG VTIEP BAAAOVOAG ATIOSOOT G TOV AELOYPAPOV OTNV AVAUEVOUEVT
vtepaArovoa amdS001 TOV XAPTOPLAAKIOU TTAOVUTOV.



To mpoBANUA LE TNV OLKOVOUETPLKT] EKTIUNOT TOV SeopeVUEVOL VTTOSElypaTog (37)
elval OTL OL AVAUEVOUEVESG ATTOSOCELG TOGO TOU ASLOYPAPOUL OGO KAL TOV
XAPTOPUAAKIOL TAOUTOV Sev elval mapatnpnotues. I'ia to Adyo auto, peyaAog
APLOUOG EUTIELPLKWV EPEVVWV EXEL ETIIKEVTPWOEL 0TNV EKTIUNOT TOV ASECUEVTOV
VTTOSELYHATOG

E(Riiq) — R =B, (E(R¥V+1) - R{) (37)
'Omov E(RL,,), E(RY,,) elvai 0 adéopevtog (Setypatikdg) nécog g amé8oong Tou
a&LOYpa@Pov I KoL TOU xapTo@uAakiov TAovTov avtioToya KoL to f;,, ival to
HEoo Selypatiko beta, SnA. 0 AdyYog NG ASEGUEVTNG CUVILAKVUUAVOTG TIPOG TNV
aSEoUEVTN SlaKVpAVOT).

To mpoBANUA TTOV TPOKVTITEL E(VAL TTPOPAVWG OTL 1 EMEENYNUATIKN IKAVOTNTA TOU
adeopevtov vmodelypatog (37°) elval avemapkng TopPoOTL To SECUEVUEVO
VTIOSELYHa pTTOpPEL va elvat To aAnB1vo VTIOSELY LA CUUPWVA LE TO OTIOLO OL
EMEVOUTEG EKTLUOVOAV TA XCPAALOTPA KLVOVVOU.



0 Adyog elval 0TL otV TIpayatikOTNTA (dNA. otV deopevpévn popen (37) touv
VTIOSELYLATOG) TO AGPAALGTPO KIVEUVOU TwV a&LOYpAPwV Elval KUULALVOUEVH GTO
XPOvo Kabw¢ Téoo To beta 060 KoL TO AGPAALCTPO KIVOSUVOUL TOV XAPTOPUAXKIOU
TAOVTOV Elval KUUALVOUEVQ, EVW 0TV adéopeutn pop@n (37’) n Stakpavorn aut)
OTO XPOVO XAVETAL KAOWGS TTAlPVOUE TOUG ASECUEVTOVS APLOUNTIKOVG HEGOVCG.

[Tlo cuykekplpéva, av 1 StakVpavor tov beta 6to xpdvo elval CUVAPTNOT KATIOLOV
TapAyovTa KivdUvou z, TOTE To adeopevto vmtodetypa (37) etvat AdBog d1otL Sev
ocvumepAapuBdvel otn S€€Ld TAELPA TNV CLUVSLAKVUAVOT) TOU ACEPAALGTPOU
KIv8UVoU Tou YapTto@uAakiov TAoUTov Ue To Z (BA. Jagannathan & Wang 1996).

[ va to delovpe auTo, €0TW OTL TO AANOLVO VTIOSELY U amoTIUNoNG Elval To

HovoTapayovtiko vmodetypa CAPM (37) kat €éotw OTL TO beta eival pia cuvaptnon
EVOG TTaApAyovTa KlvdUvou z:

Bowi =B+ Ti(2) (52)
OTIOV _i,w elval To péoo beta (L otaBepd), To z: elval Evag mapayovtag Kivdvou TG

OUVOALKNG ayopds (1e peco = 0), o oTtoiog cVCXETICETAL LE TO ACPAALOTPO KLVEVUVOU
TOU YapTo@UAakiov AoV ToL, SnA. cov(z, R’ ;) # 0.



TEtoleg petaffAnteg umopel va elval peTafANTEG OV OXETI(OVTAL UE TOV OLKOVOULKO
KUKAO OTIWG 1 KALOT) TNG KAUTTUANG ETITOKIWY, TO ACQAALGTPO KIVOUVOU ETALPLKWV
OUOAOYWV, 1 Stakvpaveon ¢ ayopds kKA. H (52) vmoBétel 6t ékBeomn oto
klivéuvo ™G ayopds tov afloypdagov i (beta) elvat cuvdptnon evog mapayovta Z.
['a mapdaderypa, HETOXES UE LEYAAN LOXAEVOT) UTTOPEL VO ElvaL TILO EvaloONTEG o€
QAAQYEG TWV ETITOKIWV ATTO OTL LETOXEG LE ULKPT) LOXAEVLOT), LETOXES ETALPLWV
KATAVOAWTIKWV ayaBwv pumopel va elval To evaiotnteg oe aAdayEg Tov puOuov
uetafBoAng tov AEIT amd HETOXEG ETALPLWV HE LIKPOTEPT EEAPTNON ATIO TOV
OLKOVOLLKO KUKAO KATI.



AvtikaBlotwvtag v (52) otnv (37), Exovpe

E, (Rl ) — R = B\ + f:(z))(E:(RY,1) — R)) (53)

2T CLVEXELA TTAlPVOVUE TOV adeopuevTo HEco NG (53), epapuolovtag Tov Kavova
E(E:(Rt41)) = E(Ri1y):

E(RL,,) — Rl = B, (E(RY,)) — RD) + E(fi(z.))(R¥.1 — RL)) (53"



Epapuolovtag tov koavova 4 (Aquuoa tou Stein) ywx va vmoAoylocouvue To
E(fl-(zt)( ¥V+1_R{))» KATaANYouue oto €&NG adéopevto vmodeypa pe SVO

TAPAYOVTESG KIVOUVOU:
E(RL1) = R = i (E(RY,1) = RD) + B (54)

‘Omov  B,,, = cov(z,, RY.q — R{ )/var(RY 4 — R{ ) To beta TOU QaO@AALGTPOU
KIvdUVOoU TOU XapTO@UAAKIOU TTAOUTOV UE TO Z; TO OTOl0 €lval KOO Yo OAx T«
alloypa@a, KoL A; = E(fl-’ (z.))var(RY,, — R{) N T Tov KvdVVoU z 1 omola elval
OLOPOPETIKY Yla KABe afldypago kal €Eaptdtal amd to PabBud ekbBeong tov
allOypaPO 0TOV OCUYKEKPLUEVO KivVSuvo.



FevikoTepa, av vTOBECOVE OTL OL TTAPAYOVTES KIVOUVOU elval K TOTE TO Z: elval éva
Stdvuopa (kx1) Kol KATA GUVETELX TO LOVOTIAPAYOVTIKO SECUEVUEVO VTIOSELY X
(37) woodvvapel pe eva adéopevto k+1 mapayovtiko vmoderypa

R =B, R+ B A (55)
OTIOV szwévoc Stdvuopa (kx1) twv betas touv ac@dailotpov kKivdvvou pe toug K

mapdyovteg kat A eva Swavvopa (kx1) twv ac@dAlotpwv Kvdvou Twv
TOPAYOVTWV.



To VTTOSELYNX TOV KATAVAAWTI] HE LAKPOXPOVIOVE KIVEUVOULC

KOUTAVAAWOCTC
OwKOVOMLKT) AOYLKY
Zto vtodetyua CCAPM, ot KatavaAwTEG amoTIUOVV TOV Kiveuvo piag Bpoayuxpoviag
HETABOANG TNG KATAVAAWONG. Ml EVOAAXKTIKY) UTTOOEOT VAL OTL Ol KATAVOAWTEC
evlla@EpovTal (KAL) Yo TNV LOKPOXPOVIA KATOHVAAWGOT) TouG. To epwTnua Tov
TIPOKVTITEL ElVAL YIATI Ol KATOAVAAWTESG VO EVELAPEPOVTAL VLA TNV LAKPOXPOVLIX TTOPELX
™G KatavaAwong. Auto pumopel va cupfaivel dtav o puOpog petafoAng g
KaTavdAwong eivat pakpoyxpovia pofAsPipog (dpa, N katavdAwon dev eival Evag
Tu)Xaiog EPiTMaTOG). Av pia Statapoaxn onNUepa AAAALEL TOV LoKpOXPOVLIO pLOUO
HETABOANG TNG KATAVAAWOTG, TOTE OL KATAVAAWTEG B BEAoVV va TTpooTaATELOOVY ATIO
auTOV ToVv Kivouvo. Katd cuvénela, Ba emAEEOVY KATA TTpOTIiUN O™ AELOYpa@PA T OTTOlX
€XOLV XOUNAT} CUGXETLOT UE SLATAPAXES TOV HOKPOXPOVLIOU pUOHOU PHETABOANG TNG
KATAVAAWONG.



A umoB€coupEe AOLTIOV OTL OL KATAVAAWTESG EVOLAPEPOVTAL YL TNV KATAVAAWOT)
OXL LOVO TNG EMOUEVTG TTEPLOSOV HAAA YIA TNV KATAVAAWOT) OTIG EMOUEVEG K
mePLOdouG (to k umopel va elvat .x. 31 5 pe etnola Sedopéva, SNA. 0L KATAVAAWTES
EVOLAPEPOVTAL YLK TNV KATAVAAWGT) TOUG Yl Ta eTopeva 3-5 xpovia). Tote, pe
ekBeTKn) ovvaptnon xpnowotntag, M., = S(C.,, /C,)7, ko n oxeon (16)
yivetad: E(Rti+1) = Rtf + i acxAack

ﬂ“Ac,k = yvar(ch _Ct)’

_ COMRY,; Gy —C)
IBi,Ac,k -
Var(ct+k _Ct)




To Tapamavw vmodetypa etvat to poakpoxpovio CCAPM. Xto vmodetypa auto, to 3
EVOG aloypda@ov (moootnTa Kivdvou Tov TepLExeL) kaboplletal amo Vv
oLVSLAKVUAVOT TWV ATTOSOCEWVY TOV AELOYPAPOV LE TNV LAKPOXPOVLIA LETABOAT
™G KaTtavaAwong (amo onuepa €ws k meptodovg oto péAiov). AvtioToLya, 1 TLUN
KLVOUVOU A Elval YPAUULKY) CUVAPTNON TNG LAKPOXPOVLIAG SLaKUUAVONG TNG
KATAVAAWONG. ZTO VTTOSELY U arUTO, 0 KIVEUVOG YLt TOUG ETTEVOUTEG ElvaL T
LOKPOXPOVLA TIOPELA TNG KATAVAAWOTG.

H mapamdvw mapovciaon Tov VTTOSEYHATOG TOU KATAVUAWTY LE LAKPOXPOVIOUG
KIvoUVoUG elval TToAV oynuatikr. Ot Bansal & Yaron (2004) mpotewvav €Eva
VTIOSELY LA LE LAKPOXPOVIOUG KIVOUVOUG KATAVAAWONG.



To vmodelypa twv Bansal Yaron (2004)

Ot Bansal kat Yaron (2004) deixvouv 0TL av 1 KATavaAwon elval 6€ KATTOLo
Babud poAEY LU HaKpoxPOVLA, TOTE AAAAYEG OTIG TPOOOOKIEG TXETIKA
LLE TOV HOKPOXPOVLIO pLOUO HETABOANG TNG KATAVAAWONG ATTOTEAOVV HLX
TN y1 KWvSUVoL TEPA aTtd AUECES LETABOAEG TNG KATAVAAWONG. MIKPEG
HLETABOAEG TOV HOKPOXPOVIOU PLUOUOV KATAVAAWOTG UTTOPEL VO 081 Y1)COVV
O€ OXETIKA UEYAAEG UETUPBOAES OTIG TIUES TWV AELOYPAPWV SLOTL
Tpoefo@AovvTal ylo PEyaAa xpovikd Staotriuata. Katd ovvénela, to

A0 @EAALOTPO KIVOUVOU TV alloypa@wV ival cuvapTnot TG
OLVOLHKUUAVONG TWV ATTOSOCEWY UE SLATUAPAXES GTOV LAKPOYXPOVIO puOUO
LETABOATG TNG KATAVAAWONG TTEPA ATIO TNV CLUVOLAKVUAVCT) TWV
amoS0oewV Ue StatapayEs otov Bpoayuxpovio puoOud petafBoAng g
KATAVAAWOTG.



Ot Bansal kat Yaron (2004) vto6£touv 0TL | KATAVAAWOT AKOAOVOEL TNV OTOXACTIKN
Stadikaoia

ACt+1 =Xt &

Xt+1 — /OXt + ut+1

OTov X, €lval pla LETABANTI KATACTAONG 1) OTIola £XEL TIPOBAETITIKT LKOVOTNTA Yl
™V KatavaAwoT. Ot ovyypa@eig uTOBETOLVY OTLN X, €lval pun TTAPATNPTOLUN, OHWG

alleL va oNUELWOEL OTL OE EUTIELPLIKEG EQAPUOYEG UTTOPEL VA aVTIKATACTAOEL e
OTIOLAOTTIOTE LAKPOOLKOVOLKT] LETABAN TN 1 oTtola £xEL TIPOBAETITIKI] IKAVOTNTA YA
TNV KATAVAAWOT).



['la va avtiAn@Bovpe Vv £€vvola ToOL HaKPOXPOVIOL KIVOUVOU GTO UTIOSELY LA TWV
Bansal kat Yaron (2004), avTtikaB1oToOUE TNV 0TOXACTIKN SLadSIKAGIO TNG X GTNV
oToxaoTIKN Stadikaoia ™G Ac:

U,

2
+ — = g'[+l —|—ut +pu'[—l +p Ut_z + ...
1-pL

ACt+1 = gt+1

AgvumoB¢oovpe 0tLoto tn x petafdAreta katd 1 povada, u, =1, evwo u_, =0. H

avopevopevn HETAfoAn ¢ KatavdAwons Ba elvat:

E.Ac,., =1
EAC,, =p
EtACt+3 - pz
EtACt+l+j = pj

H cwpevtikn avapevopevn petafoAn g katavdAwong Oa sivat:

ZEtACth :1+p+p2 .. :i
j=0 1-p



Av p <1, dAAd KOVTQ 6TV HOVASQ, 1) CWPEVTIKY LETABOAN TNG KATAVAAWONG HUmopel
elval TTOAU pEYAAT. Me GAAx A0y, Lo (KPT) LETABOAT) 0TNV X CNUEPA UTTOPEL VA
TIPOKAAETEL LAKPOXPOVLA TIOAD UEYAAN HETABOAT} OTNV KATAVAAWOT) Qv 1] X
yoapaktnpiletal amo eppovn (persistence). H petafoAn g katavaiwong eival
TpoBAEYLUN SeSoUEVN G TNG TIANPOPOPTONG £WG TO XpOvo t. O pHakpoxpoOvIog KIvEuvog
TPOEPXETAL ATO U TPOPAEYIUES LETABOAEG TNG X OTOV XPOVo t+1, oL oTtoleg umopel va
TPOKAAEGOVV LOAKPOYXPOVIEG LUETABOAES GTNV KATAVAAWOT).

[l Tov kaBoplopd Tov AcPAALGTPOV KIVEUVOU TIPOKVTITEL ATTO TO VTTOSELY A
1
€
Et (r i+l )+ Evart (ri,t+1) = Blcovt (ri,t+1 ! 8t+1 ) + BZCOVt (ri,t+1 ) ut+1)

omov B, xat B, givat dvo otaBepég. Ta aocparlotpa KivdUvou 6to uTTOSELYpua auTo
elval 6vo: (a) eva aoc@EALoTpo yiax Tov kKivouvo piag Bpaxumpobeouns aAAaynG g
katavdAwong, Cov, (rml, ng), kat (B) éva ac@dAiotpo yia tov kivéuvo piag

HLakpoTpOBeouNG aAiayn g TG katavdAwong, Cov, (I‘i,t+1 : um).



Eumeipikot €Asyyol

1. AlaotTpwpatikotl EAgyyolL tov CCAPM
OKOVOUETPIKEC néBodOoL
To vmoderypa amotipnong CCAPM pog A¢el OTL alloypa@o TTov £0VV UEYXAVTEPT
oLVSLAKUUAVOT] LE TNV KATAVAAWOT) Oa TpETEL va £xouV Kol VPMAGTEPQ
ACPAALOTPA KIVOUVOUL, dpa VPNAOTEPEG AVAUEVOUEVEG ATTOSOTELG,

Et(Rtl+1) - Rtf +ﬁi,Ac,t/’LAc,t'

H ox€omn avtn oxVel yia kdBe onpeilo t oto xpovo. [Twg umopoV e va EKTIUTICOVUE
to vmodetyua; To mMPOBANUA TTOL TPOKVTTEL Elval OTL TO LVTTOSELYUA (OTTWG OAX T
vmodelypata amotiunomng) elvat 6e Opoug TPOTSOKLWY, SECUEVUEVWYV O T
StaBéoun mAnpo@oOPN o o€ KABE Xxpoviko onpeio t. OL TPoodoKIEG TWV EMEVOLTWV
elval OpWG pa pm petprioun moosdtnta. Mo mapdderypa, to E, (R!,,) sivoun
avapevouevn amodoon pe faon tnv mAnpo@opnon oto t. To (8o loyVEL KAl Yia TLG
TOOOTNTEG B s Anct» OL OTIOLEG AAAGLOVV OTO XPOVO KABWG AAAATEL 1) OLKOVOLLKT)

afefatdtnTa, vari(Ace+1) Kot 1) oLVSLAKKUUOVOT) TWV ATTOSOGEWV E TNV
KATOVAAWOT), coVt (Res1, AcCes1).



M AVom elval va EKTIUNCOVE TO VTTOSELY A X PO LLOTIOLWVTOG TIG AOECUEVTEG
POTIEG, ONA. v EAEYEOVUE AV O€ VA LEYAAO XPOVIKO SLAo T To VTTOSELypa €€nyel
TIG HECEG ATTOSOCELS TWV aELOYpAPwV. O EAEYX0G AUTOG Elval SLACTPWUATIKOG. AV
TO Ao@AALOTPA KlvoUvou kaBopifovtal cOpu@wva pe to vtodetypa CCAPM, tote
OAeG oL amtodooelg Ba Bplokovtal TAVW o€ pla VOl e KALOT) TNV TLUN TOV
Kwovvov, A.

Av TO VTTOSELY LA ATTOTIUNONG TOV KATAVAAWTT €ENYel TIG ammodwoelg K
afloypawyv i=1, ..., K, tote oto xwpo E(Ri) - Bi, n avapevouevn (Leon) amoddoon
Kd&Oe a&loypdpov i, E(R;) 6a Bploketal mavw o€ pia evBela pe kAlon A mov Ba
Eexvdel amd to Rf. H evBela avtr ovopdletal “security market line”.

E(R)

E(R(D) = R(f) + A B()

O amroddoeig eivon oe avahoyio pe ra B, dnh.
Bpiokovian Trdvi oe pia suBeia pe
KAiTn A [ty tpf Tou kKivdivou)

R()




H pébodog mov €xel e@apuootel ot BiAloypa@ia yla Tov SLACTPWUATIKO EAEYXO
VTOSELYLATWV atoTiunong eivatl n Aeyopevn uebodog Fama-MacBeth kat
amoteAelTal amo dvo Bripata.
‘Eotw 0TtL €yovpe anmodooelg K a&loypapwv (1) xapto@uAakiowv) yia T teplodovug
oto xpovo (t=1,..,T). 'a to (o Stdotnua, E(ovpe ETiONG TTAPATNPNOELS YLK TNV
HeTABOAN TNG KaTtavaiwong, Ac (1] kamolag HeTafANTNG - Tapdyovta kivéuvou f av
TPOKELTAL YL EVX AAAO VTIOSELY O ATIOTIUNONG).

1. Extiunoe ta Bi twv agloypd@wv eKTIpwvTag oto xpovo (t=1,..., T) tig

TaAwdpopunoeg Ry, = a+ B \ AC,, +U,,; YA KABe a&loypago i EexwploTd.

2. Extiunoe v tiun Kivdvvou A EKTIHWVTIG TNV SO TPWUATIKN
moaAwSpoéunon R' —R' = «, + B scAnc» XPTIOLUOTIOLWOVTAG TN HEOT
derypatikny amodoon Ritwv 1= 1,...,.K afloypd@wv (toug pécovg oto detypa
t=1, ..., T) katL to p€co eMITOKLIO UNSEVIKOV KIvSUVOoU, R™.



Ta ai otV Tapanavw maAlvdpounon eival ta AaOn amotiynong, Tov
vmoSelypnatog, SnA. n amodkAlon G k&dBe amdSoomG Ao TO EKTILWUEVO
AoAALOTPO KLVOUVOUL. Av To uTtodeLypa eEnyel TIg amodooelg, Oa pemel Ta AdON o
VA VL KOTA HECO OPO UNOEV KAL OTATIOTIKA U1 ONUAVTIKA.

H pébodog twv Fama-MacBethumopel va e@appooTel YeEVIKOTEPA YL TO EAEYYXO
OTIOLOVONTTOTE VTTOSELYUATOG ATTOTIUNONG.

Inueilwon: Ze avtiBeon pe To BewpnTiko VTTOSeLyUa, OTIOL Ta 3 KoL A £xouv
SLaKVUOVOT 0TO XPOVO, OTO EUTIELPLKO VTTOSelypua ta B Kal A elvat Svo otabepég.
KaBw¢ 1o epumelpikd vtodelyua EKTIUATAL LE TOUGS SLACTPWUATIKOVUG HEGOVS TWV
amoSOcewV, TA B KoL A elval KAl auTA oL SELYUATIKOL HECOL TWV XVAUEVOUEVWV [3
KoL A o€ k&Be onuelo oto xpovo (BAETE TO KEPAAALO «AECUEVUEVA KAl AOECTUEV T
VTTOSEYUATA ATIOTIUNOTG» YIX TIEPLOCOTEPEG AETITOUEPELEG).



To cross section Twv ano800ewV TWV HETOYXWV

0 mapakdtw Tivakag Seiyvel TNV pEo amdédoon Twv 25 HETOX KWV
xapto@uAakiwv Twv Fama kat French. Ta §edopéva etvat amnd to site tou Kenneth
French

(http://mba.tuck.dartmouth.edu/pages/faculty /ken.french/data_library.html).

Average annual real returns 1927-2010. 25 Fama-French

portfolios
growth 2 3 4 value
small 4.6 10.4 13.7 16.5 19.6
2 8.1 12.8 14.3 15.2 16.0
3 9.3 11.9 13.2 13.6 15.1
4 9.0 10.0 11.7 12.8 13.8
large 8.1 7.8 9.0 9.2 13.1

Ot etalpieg katatdooovtal o€ 25 XapTo@LAGKLA CUPUPWVA LE SVO
XOPAKTNPLOTIKA, TO HEYEBOG KoL To Adyo AoyloTiknG aiag mpog ayopaia agia (BM:
Book-to-Market). H tpwtn oelpa Seiyvel TIG HEoEG ATTOSOCELS TWV ULIKPWV
ETALPLWV, 1) SEVTEPT TWV AUECWS LEYAAVTEPWYV, KATL. H TEAevuTalia oelpa Selxvel TIg
amoSO0ELS TWV UEYAAWV eTaLpLwV. H TpwTn oTNAn Selyvel TI¢ uEoeg amodOoELg
TWV ETALPLWV PE YaunA6 BM (growth), n §g0tepn otAn delyvel tnv péomn anddoon
TWV ETALPLWV UE TO ApEow VPMAGTEPO BM kot 1) TeAevtala oTNAN TNV péon
amodoon Twv eTalplwyv pUe To vPmAdtepo BM (value). O mivakag Selyxvel OTL LIKPEG
ETALPLESG ElyaV VPMAOTEPEG LEGEG ATIOSOOELS ATTO UEYAAEG ETALPLEG --UE EEAIPEDT) TIG
HWKPEG eTALPleG pe xaunAd BM — (size premium) kat etaipieg pe vmAo BM eiyav
VPMAOTEPES AmOSOoELS Ao eTALPLlEG e XaunAd BM (value premium).



To cross section twv Betas Touv CCAPM

ZOp@wva pe to CCAPM, petoxeg e VPMAN CLUCXETLON LE TNV KATAVAAWOT TIPETEL
va €xouv VLPMAGTEPA AT PAALGTPA KIvEUVOU, Apa VYMAOTEPES HETES ATTOSOCELG.
Mmopel to CCAPM va €€ny1joeL To cross section Twv HECWV ATTOSOCEWV HETOXIKWV
XopToPLAAKIWVY; O TTapaKATW Tivakag Selyvel Ta beta TwV HETOX KWV
xapto@uiakiwv Fama French wg mpog v xatavaiwon.

Consumption betas. 25 Fama-French portfolios, 1927-

2010
growth 2 3 4 value
small 0.62 0.40 0.88 0.74 0.33
2 0.62 0.55 0.22 -0.09 0.71
3 -0.39 0.28 1.05 0.62 1.04
4 -0.24 -0.10 0.52 0.42 -0.10
large 0.30 0.37 0.99 1.11 -1.37

H mtpwtn evdila@epovoa mapatnpnon eival 0Tl Le EAAXLOTEG EEALPETELSG, OAA T
XOUPTOPLUAAKLX £XOUVV BETIKA 3, ONA. Ol LETOXEG TIPETEL VO £XOVV Eva BETIKO
ao@AALoTPO KivdVvov. H Se0tepn mapatipnon eivat 6Tl ot Sta@opég Twv B petalld
TOUG 8eV ElVUL APKETA PEYAAEG WOTE VA SIKALOAOYOUV TIG SLAPOPES OTA
AC@PAALOTPA KIVOUVOU HETAEY IKPWV KL LEYAAWV ETALPLWV (Size premium) kot
ETALPLWV HE VYPNAO BM évavTtL eTatplwv pe yaunAo BM (value premium).



To mapakatw Stdypappa Seiyvel TI¢ HEGEG ATTOSOOELS TWV 25 XAPTOPULAXKIWV
(k&Betog Gd€ovag) Kal TA B TWV XAPTOPUAXKIWVY HE TNV KaTavaiwon (opl{ovTLog
atovag). Av to CCAPM e&nyovoe TG péoeg amoSO0ELS SLACTPWUATIKA, Oa ETTPETE
VO VTTAPYEL Pl KaBapn BETIKY) GUOYETLOT LETAEY TWV HECWYV ATTOSOCEWYV KAl TWV
B, dSNA. 6Aa Ta onueia va Bplokovtal yOpw amd Ui YPOUUT LE BETIKY) KALoT. AUTO
dev ovpPaivel. Ta onpela eival Tuyaia StaocTtappEVA 0To SLAYPAUUA.

Scatter Plot: Mean returns vs. consumption betas, 1927-2010
25 Fama French Portfolios
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To mapakdtw Staypappa Seiyvel TIG HEGEG ATTOSOOELS TWV 25 YapTo@uAakiwy
(opwlovTLOG AEovag) Kal Ta ac@AALSTPa KIvEUVoL (A*B) TwVv xapTo@UAaKIiwyV
OCUU@®WVA IE TO VTIOSELYH TOV KaTavailwtn (kaBetog dfovag). Av to CCAPM
€€NYOVOE TIG HECEG ATTOSOCELG SLACTPWUATIKA, Ba ETTPETTE OAX TA ONUELX VI
Bplokovtal YOpw amod pix ypapun He kAton 90°. Avtifeta, to Staypappa Seixvet
OTL OAd T XAPTOPUAAKLX O ETTpETE VA £X0VV 0XESOV TO (810 ACPAALGTPO
KivdUvov. Ta onueia Bplokovtal OAa TTAVW G€ P TTapPAAANAN evBeia (ue kAlom 0).
To vmtoSetypa Sev eival og B€om va eEnNynoeL TIg amodooelg Twv 25

XAPTOPLAAKIWV.
Scatter Plot: CCAPM 1927-2010
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O A0YO0G €lvat OTL OL SLAPOPES OTA B UE TNV KATAVAAWOT) HETAEY TwV 25
XOPTOPUAAKIWV elval TIOAD HIKPES YLO VA EENYNCOVV TIG SLAPOPES OTLG ATTOOOCELS
TouG. 'Eva KaAd vmoSetypa TTPETEL VA TTAPAYEL LEYAAES SLaOoPES oTa B ylo va
EENYNOEL TIG LEYAAEG SLAPOPESG OTLS SLACTPWUATIKEG ATTOOOCELG,



MakpoypOoviol OLKOVOLLLKOL Kivauvol

'Evag miBavog Adyog amotuxiag Tou VTTOSEYUATOG TOU KATAVOAWT)
Vo EENYNOEL TIG SO TPWUATIKEG ATIOOOCELS TWV LETOXWV EVAL OTLN
OUOXETLON LETAEY TWV ATTOSOCEWY KL TNG LETABOANG TNG
KATOVAAwOoNG otnV (Sla tepiodo eival yaunAn. H katavaiwon
AVTLOPA UE LEYAAT) VOTEPTOT) OE LETAPOAEG TWV ATTOSOCEWY, YL AVTO
KOL T OVOYXETLON TOUG TNV (Sl teplodo eival TOAV pikpr). Mia
EVOAAAQKTLIKY) EPUNVELX EVOL OTL OL KATAVAAWTES EVOLAPEPOVTAL VIO
TNV LAKPOTIPOBECTUN KATAVAAWOT TOUG, SNA. TNV KATAVAAWOT 0TI
emopeveg k meplodovg (to k pmopel va eivat m.y. 31 5 pe etowa
dedopEVA, SNA. OL KATAVOUAWTESG EVELAPEPOVTAL YLOL TNV KATOHVAAWON
TOUG YLX TA ETTOUEVA 3-5 xpovia).



To cross section Twv Betas Tov pakpoyxpoviov CCAPM

O mapakatw mivakag deiyvel Ta beta Twv peToxkwv xapto@uAakiwv Fama French
WG TPOG TNV UETABOAN TNG KATAVAAWGCTNG TA EMOUEVA 5 XpOVLAL.

Long-run consumption betas. 25 Fama-French portfolios,

1927-2010
growth 2 3 4 value
small 0.99 0.89 1.40 1.66 1.51
2 1.05 1.01 1.11 1.17 1.36
3 0.80 0.84 0.70 1.01 1.12
4 0.30 0.64 0.88 0.87 1.05
large 0.31 0.26 0.50 0.73 0.20

Ta B etvat moAV vmAdtepa amo ta 3 tov amAov CCAPM. Emiong, To A elvat moAv
vymAdtepo (5,7 évavtt 0,12 tov amAov CCAPM pe t-stat 4,18, SnA. otatIoTIKA
onuavtiko, evavtt 0,09 tov amiov CCAPM). H devtepn mapatipnon elval 0TL oL
SLALPOPES TWV B LETAED TOVG EIVAUL APKETA LEYAAEG WOTE VA SIKALOAOYOUV TIG
SLALPOPEG OTA ACPAALOTPA KIVOUVOU HETAEY UIKPWV KoL LEYAAWV ETALPLWV (Size
premium) kol eTaplwv e vPNA6 BM évavtt etatlplwv pe xaunAé BM (value
premium).



To mapakatw Stdypoappa Selxvel TIG HEOES ATTOSOCELS TWV 25 YapTto@uAakiwv
(kdBetog aovag) Kol Ta B TWV XAPTOPUAAKIWY HE TNV LETABOAN TNG
KATavdAwong tTa emopeva 5 xpovia (opl{ovtiog déovag). H cvoyxetion HeTadV TwV
HEOWV ATToSO00cEWYV Kal TwV B elval apketd vPmAr, OnA. Ta onueia Bplokovtal
APKETA KOVTA O€ PLlo YpaUUn pLe OeTikn kAlom.

Scatter Plot:
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Mean returns vs. long-run consumption betas, 1927-2010

25 Fama French Portfolios

18

16

14

12

Sample mean returns

]

[m] m]
] o o UD
Up
O
o
O O o H
o
|
O
I I I I I I
0.00 0.25 0.50 0.75 1.00 1.25 1.50

betas

1.75



To mapakdatw Stdypappo SelxVeL TIG LECES ATTOOOCELS TWV 25 YapTOPLAXKIWV
(opLlovTiog dEovag) Kol Ta ao@aAlotTpa Kivduvou (A*B) twv yapto@uAakinwv
oUWV E TO LAKPOXPOVIO VTIOSELY U TOV KATaVaAWTY) (kdBetog déovag). To
Saypappa deiyvel 0TL OAa Ta onueio BplokovTal ApKETE KOVTA OE LI YPAUUN UE
KAlon 90e.

Scatter Plot: Long-run CCAPM 1927-2010
25 Fama French Portfolios
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To paxkpoxpovio CCAPM @aivetal va e&nyel moAD kKoAUTEPA TIC OLAOTPWUATIKES
amodooels amod to anmAd CCAPM. To vmodetypa £xel eva Rz = 43%, dnA. e&nyel to 43%
NG SLACTPWUATIKNG SLAUKVULOVOTIG TWV ATTOOOCEWV.



2. A0 TpwRUTIKOL EAeyyxol Tov CAPM

MTmopel to CAPM va eEnynoeL Tig HECEG ATTOOOCELS TWV UETOXWV SLACTPWUATIKA; O
TAPAKATW TIIVAKAG SELYVEL TNV HEOT] ATTOS00T TWV 25 HETOXIKWYV XAPTOPLAAKIWV
twv Fama kat French.

Average annual real returns 1927-2010. 25 Fama-French

portfolios
growth 2 3 4 value
small 4.6 10.4 13.7 16.5 19.6
2 8.1 12.8 14.3 15.2 16.0
3 9.3 11.9 13.2 13.6 15.1
4 9.0 10.0 11.7 12.8 13.8
large 8.1 7.8 9.0 9.2 13.1

O mivakag Selyvel OTL LIKPEG eTALPleS elyav VPMAOTEPES HETES ATTOSOCELS ATIO
LEYAAEG eTaLPleG (Size premium) Kal eTalpieg pe vPMAG BM eixav vPmAoTtepeg
amodOoEelS amd eTalpleg pe xaunAo BM (value premium).



To cross section Twv Betas tov CAPM

Zop@wva pe to CAPM, petoxég e vPmAn CUCYETLON LE TNV AYOPA TIPETIEL VA EXOUV
vymAoTepa ao@AALoTPa KlvoUVov, dpa VPMAOGTEPES HECEG aTtodOTELS. O TTAPAKATW
mivakag delyvel Ta beta Twv peToxIkwyv YapTto@uAakiov Fama French pe v
amod00T1 TG Ayopqs.

Market betas. 25 Fama-French portfolios, 1927-2010

growth 2 3 4 value

small 1.44 1.40 1.38 1.43 1.58
2 1.35 1.34 1.26 1.32 1.34

3 1.31 1.20 1.15 1.18 1.26
4 1.08 1.11 1.16 1.15 1.38
large 0.98 0.90 0.98 1.07 1.20

O kpég eTatplieg patvetal va £xouv VPMAGTEPO CLUOTNUATIKO Kivouvo
(LymAdTepa B) Ao TIG HEYAAEG ETALPLES, TIPAYUA TTOV SIKALOAOYEL TIG VPNAOTEPES
amodooels Toug. To CAPM @aivetal va eEnyel to size premium. Ouwg ta f Twv
ETALPLWV e VPNMAO BM Sev elvat vmAdtepa amo ta B etalplwyv pe xaunAo BM. To
CAPM 6ev umopel va eEnynoet to value premium.



To mapakdtw Sidypappa Seixvel T peoeg amoSdoelg Twv 25 xapto@uAakinv
(kaBetog afovag) Kal Ta B TwV XapTo@LAAKIWV PE TNV atdS00om TNG AYOPES
(optlovtiog a&ovag). Av to CAPM eEnyovoe TIG HEGEG ATTOOOCELS SLACTPWUATIKA,
Do ETIPETIE VO VTIAPYXEL Ll KaBap1) BETIKY) CLOYETLOT LETAEY TWV HECTWV
amod00EWV Kol TwV 3, OnNA. OAa ta onueia va Bplokovtal YOpw oTTO UL YPAUUY) UE
Betikn kAlon. To Stdypappa Seixvel OTL HETOXEG e VPNAOTEPES ATTOSOCELS
TPAYUATL paiveTal va €xouv PmAdTepa B. OUwG VTIAPYXOLVV KAl APKETA
XOPTOPLAGKLA TTOV £x0VV LPMAA B aAAG YapunAEG amod0oels (katw Oe€Ld)

Scatter Plot: Mean returns vs. market betas, 1927-2010
25 Fama French Portfolios
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Apkein dwaopd ota B yla va eEnynoel TIG SLa@opES 0TI amodooelg; AuTo
(PALVETAL OTO EMOUEVO SLAYPAULUCL.

Scatter Plot: CAPM 1927-2010
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To CAPM e&nyel to 25% ™G SLAoTPpWUATIKNG SLAKVHAVOTG TwV aTtod00EWY 0T 25
xapto@LAdkLa (evavtt ~0% touv amAo CCAPM, aAAd 43% tov pakpoxpoviov
CCAPM).



