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Elcaywyn:

H amotipnon afloypadwv (asset pricing) eivat éva amod ta o eviladEpovta aVTLKEILEVA TNE
XPNUATOOLKOVOULKNAG. Molol mapayovteg kaBopllouv T TIHEG KO TLG ATOSOOELS LETOXWY,
OHOAOYWV, EVTOKWYV YPOUHATIWY TOu dnpociou kal aAwv atloypadwy; Nwe oAAAloUV TLUEG Kal
amoS00EeLG 0Tn SLAPKELX TOU OKOVOULKOU KUKAoU; MNarti kamota afloypada Sivouv peyaAUTEPES
anoddaoelg ano dAa; Autd sival HepLIKA amo Ta EpWTHHATA oTa omola n Bswpla anotipnong
aloypadwv npoomnabel va Swaoel amavinoeLg.

Ta BewpnTika uTtoSelypata amotipnong eival apketd Kot Ta epappoopéva untodeiypata sival
okoun eplocotepa: CAPM, ICAPM, APT kol Ttapayovtikd untoSeiypata ival peplkd amno avtd. Ot
SLadopEC LETAEY TWV UTTOSELYUATWY UTWVY EIVOL CNUAVTIKEG TOGO 000V adopd TG PACLKEG
uMoB£0oel¢ MAVW OTLS omoieg otnpilovtal 660 Kot 600V adopd TOUG TAPAYOVTEG KLVEUVOU TouG
omnoloug Bewpolv onuavtikoUg yla tnv anotipnon afloypddwv. Mépa amo TG dtadopEg Toug
OMWC, VO OO TOL KEVTPLKA CUUMEPACUATA TNG cUyxpovng BLBAloypadiac sivat OTL apKeTA amd
outa ta urtodeiypata sivat Stadpopetikeg ekdOoeLG evOg Baalkol untodeiypartog amotipnong, Tou
umnodelypartog anotipnong afloypddwv tou katavalwtn (Consumption Capital Asset Pricing
Model, CCAPM). To umodelypa auto ival pia EMEKTOON TOU Bactkol uTtoSeiypaTog TnG emAOYAG
KOTAVAAWONC Kal arnotapisuong o Suo meplddouc TG ULKPOOLKOVOULKAC Bewplag. Ito
uUTtOSeLypa auTo n afia evog tithou kaBopileTal amo TV opLaKr XPNOWOTNTA TOU KATAVOAWTH
OO TNV KATAVAAWGH TWV AVOHEVOUEVWVY TANPWHWYV Tou TitAou. O cuvteleotr¢ tpoetdPAnong
TWV HEANOVTIKWY MANPWUWYV €lval 0TOXAoTIKOC KaBwe e€apTdTal amod TNV 0pLoKA XPNOLUOTNTA TOU
KOTavaAwTtr n omolo oAAGLEL KATA TN SLAPKELD TOU OLKOVOULKOU KUKAOU. ApKETA Ao Ta yVwoTd
umodelypata anotipnong Umopouv va avaxBouv og eL8IKEG TIEPUTTWOELG AUTOU Tou BacikoU
umodelyparog.

H onuaoia autng tng mpotaocng eivot ToAAAAR.

Mpwtov, Lot ta Stadopa untodeiypata anotipnong 6&vouv PETAEY TOUC TAVW OF L0l CUUTIOYH
Bewpntiki Baon. Q¢ anotéAeopa, n EMAOYA TWV OPAYOVIWY KvdUvou mou kabopilouv Tig
anodooelg dev eival auvBaipetn, aAAA cuVEEETAL LE TNV OPLAKN XPNOLLOTNTA, SNAASH TG
T(POTLUNOELG TOU KOTAVOAWTH.

Mépav TouToU OUWG, N OPLAKN XPNOLUOTNTO KoL KOTA CUVETIELAL O OTOXOLOTIKOG CUVTEAEDTNG
npoefdPAnong aAAALeL 0TO XPOVO WG CUVAPTNON HLOG OELPAG TApAyOVIwY Tou kabopilovral amno
NV teXvoAoyia TN olkovopiag kat Tnv afefatotnta 6cov adopd To OLKOVOULKO TiepLBAAAOV.
JUYKEKPLUEVQ, N Texvoloyia TnG owkovopiag kabopilel to péco pubpo petaBolng tou duvntikou
TPOLOVTOC KAL TNG KATOVAAWGNG OTO XPOVO, EMOMEVWG KOL TN LESN UETABOAN TNG OPLAKNAG
XPNOLUOTNTOC, VW N SLakVOVGN TNS OLKOVOULKNG Spaotnplotntag YUpw amo To HECo pubuod
SuvnTikng avantuéng kabopilel TG SLOKUUAVOELG TNG LETABOANG TNG OPLAKI G XPNOLLOTNTAC KA,
KOTA OUVETELD, TWV A0HAALOTPWYV KvdUVOU Twv afloypadwv.

TéAocg, n aBePaldtnta 6cov adopd TNV EVIAOH TWV OLKOVOULKWY SLAKUUAVOEWY 06nyel Toug



€NMeVOUTEG 0TN SnuLoupyia EMUTAEOV QMOTALEUCEWV YLO VO OVTLLETWITIOOUV Lo TtiiBavn
MEAAOVTLKI HUELWON TOU ELOOSANUATOC TOUC KAl EMNPEATEL TIC ATOLTOUEVEG AMOSOTELG TWV
afloypadwv.

AgUtepov, S10TL Seiyvel OTL OAA TO yVWOTA UTIOSElyaTO ammoTinong £xouv KAnpovournoel to DNA
tou CCAPM. Katd cuvénela, Sev unopel kaveic elkoAa va anoppiel epnetpikd to CCAPM xwplg
va anoppietl kal ta umodeiypata mov Baocilovral og autd. Autod pag odnyel og pa véa Bswpnon
NG EUMELPLKAG EPEUVOC OTA UTIOSElyLaTA AToTipnonG. ZUudwva Le TV armoyn opKETWY
gpeuvntwy, to CAPM eival og Béon va e€nynoel KAAUTEPA TLG TOPATNPOULEVEG AMOSOOELG
LETOXWV KOl LETOXLKWV XapTopulakiwv amo to CCAPM. To CUUMEPACO QUTO Elval TPodaAVWE
AavBaopuévo kabwg anoppiPn tou CCAPM cuvendystal autopata kot andppidn tou CAPM wg
pLa edikn mepintwon tou CCAPM. E€aAAou, To CAPM g€nyel Ti¢ amodO0ELG TWV LETOXWVY UE
6e6opévn tnv anodoon Tng ayopds evw to CCAPM efnyel (mépa armo TIg anodO0EL; TwV LETOXWV)
KoL TV 6la tnv anddoon g ayopac.

IXNUATIKA, N Bewpla amotipnong Baciletol o€ pla KEVIPLKN apxn:
Twr = nposfodAnuevn ol LEAAOVTLIKWY TTANPWLLWV

'OAa ta utodouna eival urtoBeoelg 6oov adopd Tov cuvteheoth tpoe€odAnaonc, Tov opilovta Tou
£MEVOUTH KOl LOBNUATIKOL LETAOXNUATIOUOL.

MmnopoUpe va cuvoicoupe tnv Bewpla amotipnong o SUo eloWoELC:

Py = Ex(M¢y1X¢41) (1)
M1 = f(Feyq) (2)

omou P: tiun afoypadou, X: TAnpwun tou afloypodou, M: OTOXUOTIKOG CUVTEAECTNC
npoefdPAnonG Kat F Evag mapayovrag (| Eva O€T mapayoviwy) Kvduvou.

KaBe e1d1k6 umddetypa pmopet va BswpnBel we pia umtdBeon oxeTKA pe TV cuvaptnon f{.).
Maipvovtag pia ypap ki mpooéyyLon g (2), EXoupe:

Miys = a+ bFpyq (2)

Ta ermupépoug untodeiypata Stadopomolovvtat we mPog To F.
‘Etol yla mapadetypa:
e 10 CCAPM umoBétel OtTL: F = puBudg petaBolng kotavaiwaong, Ac,
e 10 CAPM umoBétel otL: F = anddoon xaptodulakiou mAouTou (ayopdg),
o 10 ICAPM unoBétel OtTL: F = anddoon xaptopulakiou TAOUTOU + UETOPANTEG
KOTAoTAOoNG.

ITLG ONUELWOELG auToU TOU pabnpatog Ba Bpeite pLlo UCTNUATIKA ToPoUGiacn Twv BewpnTIKWV



Baoswv tn¢ amnotipnong afloypddwv (Evotnta 1). Ikomdg tng mapouoiaong eivatl va cuvdebolv ta
YVWOTA UTodeilypata anotipunong LeETafy Toug yla va yivouv KOAUTEPA avTIANTTEG oL SLodopEC
TOUG OAAQ KalL OL TtepLlopLopol TOUG. Mo To OKOTIO aUTO Ba EeKLVOOUE LE TO AmAOUCTEPO
UTIOSELY O TLLOAOYNONG, TO YVWOTO UTIOSELYa Ttapoloag aflog Ue oTaBepOUG CUVTEAEDTEC
npoefdPAnong. Metd Ba mapouUCLACOUE To UTIOSELYUA TTapoloag aflag e KULOLVOUEVOUG
OUVTEAEOTEC TPOEEOPANGCNG KAL OTN CUVEXELD OTO UTIOSELYA TOU KATOVOAWTK LLE GTOXAOTLKO
ouvteleotn npoefddAnong. TéEAocg, pe Baon To umtddelypa autd Ba opiooupe KAmoLa Ao Ta Mo
YVWOTA UTOSElyaTa AMOTIUNONG WG ELBLKEG TEPUTTWOELG, OTIWG To CAPM, To ICAPM Kot
TIAPAYOVTIKA UTtoSelypaTa TNG ePAPUOCUEVNC XPNHUOTOOLKOVOLKAG.

Anuntpng MaAALapomoulog



Kedalaio 1: Anotipnon Metoxwv

Opoloyia:

P: Twur HeTOXNS

D: Méplopa

r: Anodoon

B = 11? (umtokelpevikog) ouvteheotng mpoefddAnong

e [lpocoxn: OAeg ol PeTaBANTEC eival eKDPAOUEVEG OE TPAYHATIKOUG OPOUG (OTABEPEG TIUEC),
SnAadn amonAnBwplopéveg pe tov Meviko Asiktn Tipwv KatavoAwth.

e [l Adyoug amAouaoteuaong Ba aoxoAnBoUpe Kat’ apxnVv LLE Ta 1o armAd UTtoSelypata Ue
otaBepd cuvieheotn mpoeddAnong.

1.1. ItaBepog Sraxpovika cuvteAeotng npoeopAnong

To uTtOdelya UTTOBETEL OTL N AVALEVOUEVN TIPOYHATLKN artddoon thg LeToxnG, E(r), slval otaBepn
Sloxpovika, E(r)=r. To r amoteAeital anod dvo pépn:

r=1r/+ 2z 6nou

o rf: npaypatiko emtokio undevikol Kvduvou (ito pe to p)

0  z:aodpaAlotpo Kivduvou

YrnoBéoelg -

e Topuéplopa D katafaretal pio dpopd to xpovo (oto TEAOG Tou £ToUG)

e To r eival otaBepd Slaypovika

e  Epwtnon: Mola eivat n T ou eivat SLateBeLEVOC VA TTANPWOEL O EMEVOUTIG CrUEPA YLa
v petoyxn (fair price);

o0 Hamavinon s¢aptdrat anod tov enevduTiko opllovta

EmevSuTiKOG opifovrag = 1 mepiodog (£10g)
H twun (fair price) tnv omola sival dtateBelpévog va TANPWOEL £Vag EMEVOUTN G OrUEPA
(“onuepa”= xpovoc t) yla pLa LETOXI) TTOU OKOTIEUEL VAL KPOLTHOEL plLa Ttepiodo (éwcg to t+1) sivat:

= Ban s B0 g
Omnovu E;(x) lval n avapevopevn Tn TN x Le Baon tnv dtabéoiun mAnpododpnaon oto xpovo t
(6eoueuuévocg uéoocg tnc x — conditional mean).
J0pdwva petnv (1): Py Totav Ei(Prypq) ThA/kal Ex(Dpyq) T

e 0 0bpog %r KaAettat cuvteheotng poefddPpAnong. O pOAOG ToU EYKELTAL OTO Vo LeTadpalel

pHeAAOVTIKG £0080 0 ONUEPLVEG aieq.

e  YUudwvo petnv (1), n T tnv omola évog emevduTtig ival SlateBeluévog va mANpwoeL
CNUEPA YLOL Lol LETOXA LooUTAL LE TO AOPOLoUA TOU QVAUEVOUEVOU HEPIOUATOC KOL TNG
OVAUEVOUEVNG TLUAC TWANONG, LETAPPACUEVA OE ONILEPLVEC TIUEG e Eva 0TOOEPO OUVTEAEDTH



npoetodpAnonc.

EmevSuTiKOG opilovtag = 2 nepiodol (€Tn)
Anétyv (1) =

Et(Dty2) | Et(Pry2)
Prq = =05+ 0 2
2)omv (1) =
_ Et(Dty1) | Et(Dey2) | Et(Peyz)
Pe = 1+r + (1471)2 (1+1)2 (3)

EmevuTtikag opiovrag = T nepiodol (€Tn)
Au&avovtacg tov emevduTIKO opilovta péxpl T =>

_ T Ee(Derj) | Ec(Prar)
Pe=Yj=1 1+ ()T (4)

H (4) ekdpdlel tnv TN Looppomia¢ we to dbpolopa Twv TPoefodANUEVWY AVOUEVOUEVWV
UEPLOUATWY (MPWTOC 0pOC) Ko TNG tpoeEodANUEVNG AVAUEVOUEVNG LEAAOVTIKNG TUUAC TNG LETOXNC
(6eUtepocg 6pog). O teleutaiog 6pog ovopdletal cuxva «kepdookoTikry douoka» (speculative
bubble”).

KepSookomikn ¢povoka:
H Aoyikn pLag kepdookomikrg douokag ivat OTL n T avePalvel ofpepa Otav oL EMeVOUTEC

T(pooSokoUV Gvodo e TLUAC oTo PENoV -

P, T av E;(Prir) T KaBWG (tl(f“)';) )

e Honuooia tou kepSooKOTLKOU TapayovTa oTtov KaBopLlopo Tng TIUAC evog agloypadou sival
CUVAPTNON Tou opilovTta Tou eMevOUTH. I TEXVIKOUC Opoug, yio va e€aelpoupe tnv
kepdoaokoTikn poloka, uTtoBEToUE OTL 0 opilovtag tou emevbuth eival amnelpog, dnAadn
adrivoupe to T va aeL oto Amelpo, T —> 0,

Anotnv (4):
_ v Et(De+)) : E¢(Pes)
Pe = Xj= (1+7)] +Thf§o (1+r)T] = (3)
E(D t+1) oo (Ee(Peer)
Z] 1 (+r) gav lim (W) =0 (6)

e  Hkepdookormikn povoka egadaviletal umd Tnv npolinobeon otL 711_r>r01o E;(Pipp) < 00 8nhadn
OTAV N OVALEVOUEVN TLUA Sev Telvel oTo ATteLpo.

e MNpooé€te 6tLo 6pog (1 + )T teivel oto dnepo dtav T — o edpdoov r > 0.

e Hoyxéon (6) ekppdlel TNV TN TNC LETOXAC WG TNV Ttapovoa afiol OAWV TWV OVOUEVOUEVWY
UEPLOUATWY UE TIPOEEODANTLKO ETULTOKLO f.



e Hmopouoa Gfla tnG LETOXNG (TLUA) Elval apvnTIK CUVAPTNON Tou emttokiou poe€ddAnonc.
0 O Abyocg elval otL éva uPnAOTEPO EMLTOKLO TPOEEOPANONG CNUATOSOTEL OTL OL ETTEVOUTEG
npocdidouv pkpotepn afla ota LeAAOVTIKA £0060 TOUG 0 cUYKPLON HE €008a OrEpQL.

e  KaBwg r = p + z n TN HLog LeToXNS lvat T0oo pikpotepn, 6oo uPnAdtepo eival To
TIPOYHOTIKO ETILTOKLO p KAl 000 uPnAdTepo eival To acdAALoTpo KvdUvou z.

Znueiwon 1 H aia tne petoxnc kabopiletol amokAELOTIKA oo TV KAVOTATA TG VAL TTANPUWVEL
peplopata. Av umoBéooupe otnv (5) Et(DHj) =0,j=1,..0 t0t€e P, =0.

o Tevika: H afia kaBbe tithou kabopiletal amokAelOTIKA amd TNV LKOVOTNTA ToU va Snpoupyetl
€L006N A oTo PEANOV yLa Tov eTevOUTH (OXL KEPON yLa TNV EMXElpnon).

Inpeiwon 2: O cuvteleotng mpoefOPAnoNg I' oTo apamavw UTOSelya Bewpeitatl otabepog
SLaxpovIKA.

0  HumoBeon auth eival pun peaALOTIKY) KOABWC UTIAPXOUV EUTIELPLIKEC EVOEIEELG OTLTOOO TO
TIPAYUATIKO ETUITOKLO p OG0 Kol To aodAALeTPOo KivdUvou aAAG{ouv GTo XpOvo.

o Apyotepa Ba yvwpiocoupe uTtodelypata amoTipnong ta onoia mpoonabouyv va e€nyrnoouv tnv
METOPANTOTNTA TOU CUVTEAEDTH) IPOEEOPANONG OTO XPOVO.

o Npog o mapov, Opwe, Ba cuvexicoupe va Bewpol e To r oTabepo.

e  [lpaktika n oxéon (6) dev umopei va xpnotponotnBei yla tov KabBopLopo TG oNUEPLVAG TLUNG
Loopporiag Pr kaBwg mePLEXEL TPOOSOKIEG LEAAOVTIKWY LEPLOUATWV.

o T va kaBopicoupe to Py mpemel va e§alelPoupie TIG TpoodoKieG LEANOVTIIKWVY EPLOUATWY
KOLL VO TLC QVTLKOTOLOTI|COUE E LETPAOLUO LEYEDN. Mo TO OKOTIO AUTO TIPETEL VAL KAVOULLE HLOL
umoBeon OXETIKA e TNV otoxaotiki Stadikacia D, . H uméBeon evdg yeveoloupyol pnxaviopol
tou D (Data Generating Process) Oa pag erutpeel va Kavoupe TPoPAEPELS yLa ToL LEAAOVTIKA
enineda touv D pe Bdon onuepivi minpoddpnon.

Ztoxaotikny dtadikaoia pepiopatog

1. Tuxaiog nepinarog
Ag urtoBéooupe OtL To 0 AoyaplBpog tou pepiopatog, d; = In(D,), akoAouBel TNV oTOXAOTIKA
Sladikaoia evog Tuxaiou mepimatou (random walk):

dt = dt—l + Et (7)

omou ¢ : tuxaia Statapoyn pe peEco (avapevopevn Tun) 0 kal otabepr Slakupavon.

TOTE TO AVAUEVOUEVO UEPLOUA VIO KABE LEAAOVTLKO XpOVO t+j, SESOUEVNE TNG ONUEPLVAG
mAnpodopnong, sivat ioo pe to onuepwvd péplopa: E; (dtﬂ-) = d;. Katd cuvénela, amno tnv (6)
T(POKUTTTEL:



_ Et(Dt+j)
L+

J
lz +1
j=1

1 1
:Dt(1+r)jZO(1+r)f

IS B 1
B t(1+r)( +(1+r)+(1+r)2+"')
1 1

Dt(1+r) 1-1

1+r

D 1 1+r

t(1+r)( T )
D¢
r

:Pt=

(8)

e  Kabwgto péplopa eival otabepo, n Tiun eivat Eva mOAAATAGGLO TOU ONUEPLVOU HEPICUATOC,
6nAadn pla otabepa.

e  Me ala Adyla, n avapeVOUEeVn amodoaon TnG LETOXNG, , €lval lon UE TN UEPLOUATLKA TNG
anodoaon onuepa, r=D./P;.

Ztoxaotikn Stadikaoia TG TLUAG TNG LETOXNG
e TumpokUMTEL amd TNV (7) OXETIKA HE TNV OTOXAOTIKA Stadikaoio ou akohouBei n tun P ;
o AotV (1) = E;(Pry1) = (1 +1)Py — E(Dyyq) OMoU E¢(Pryq) €lval o S5EOUEVUEVOG LECOG
(avapevopevn tun) Tou Py, 4 pe Baon tnv mAnpodopnon oto xpovo t.
e AMaanotn (7) = E;(Dty1) = Dy xat
Anotnv (8)= Dy =1+ P;.
EMOpEVWG -
E;(Pey1) = (1 +1)P,—1P =P,

o Tevika lGXl'JELEt(Pt+j) = P;,j=1,2,3,...00, 5nAadn n Ty akoAOUBEL KOl AUTH pLLO OTOXOOTIKNA
Sladikaoia tuyaiou nepinatou, OMwCE Kal to Héplopa. H kaAutepn mpoPAedn TG LEAAOVTLKAG
TIUAC gival 6tL Oa peivel otabepr ota onUePLVA TG mimeda.



ornou § =

2. Tuyaiog nepinarog pe taon: to unodelypa Gordon

Ag UTIOB£00UE OTL O AVOUEVOUEVOG PUBOG QUENONG TOU PEPIOUATOC elval otaBepdg Kal LooUTol
UE g (auTo avtloTolyel o€ pla otoxooTikn Stadlkaoia Tuxaiou mepimatou pe taon -- random walk
with drift-- og AoyapiBuoug, d; = In(D,)):

E.(Dy) = (1 + g)D—q
= (9)

Et(Dt+j) =1+ g)th

AvtikaBlotwvrag otnv (6) —

_ 0 (1+g)j
P = D3, 2

= th: 5/
j=1

(1+g)
(1+41)°

Emopévwc:
1
P, = D,8(1+6+8%+..) = Dta(m)
1+g 1

=D
"1+r 1_1+g
1+r

P, = D, (10)

H oxéon (10) eivat to umodelypa tou Gordon.

o  JUudwva Pe To UTIOSELYUA Tou Gordon, n TN JLaG METOXNAG lval BeTikr ocuvdptnon tou
UEPLOUOTOG KOL TOU OVOUEVOREVOU pUBUOU aU€NOoNG TOU HEPIOUATOC KL ApVNTLKA oUVAPTNON TNC
OMALTOUEVNG TIPAYUATLKAC amodoong.

e  Htwn eivat uPnAn os oxéon e TO ONUEPLVO HEPLOUA OTAV O AVAUEVOUEVOC pUBUOC
METABOANG TOU pepiopatog eivatl uPnAdg A OTaV N AVOEVOREVN Amodoon lval XapnArn.

o  MeToy£g pe avapevopevn uPnAn kepdodopia oto péAAov (g) éxouv upnAa P/D.
Mapadelypa: HeToXEG Texvoloylag.

o  Metafl duo petoxwv pe idla kepdodopia (g) n petoxn mou £xet uPnAoTEPO AoDAALOTPO
KwdUvou (6nA. upnAotepo r) éxel xapnAotepo P/D.
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Edappoyig
To mapakdtw ypadnua Seixvel tov
1. S&P 500: anonmAnBbwplopévog SeIKTNG TILWYV TOU Xphuatiotnpiou twv HMNA (S&P 500) yia
to Slaotnua 1871-2014.
2. Noapouvca agio Twv HEAAOVTIKWV HEPLONATWV LiE 0TaBEPO cuvteeotr tpoeodAinong. H
afla auth ektuaTal ya kabe onpeio oto xpovo (t=1871-2014) wg:

P =(15) @ean+Pran)
Omou r n péan amonAndwplopévn AoyaplBukn anddoon tou S&P 500 oto didotnua 1871-
2014.
H teAikn tiun (to 2014) extipdrtot cupdwva pe to untdodelypa Gordon we D(2014)*(1+g)/(r-
g), 6oV g 0 AVAPEVOUEVOC pUBUOG HETABOANC TWV LEPLOUATWY KAL I N OVOUEVOUEVN
anodoon.
Q¢ HeAOVTIKO HECO PUBUO HETOLOAAC TWV UEPLOUATWY () KAl LECH QVALEVOUEVN
npayuatikn anddoon tou S&P 500 petd to 2014 (r) umoBoape g=0.014 (SelypoTIKOC
uéoog 1870-2014) kat r=0.05 (pavpn ypappn) i, evaAllaktika, r=0.066 (mpaaoivn

SLOKEKOUUEVN YPAUUR).
10000
Mapouoa agio Twv
MEAAOVTIKWV UEPIOHATWY
(r=0,05)
1000 - Tiuég Tou deiktn S&P 500

(atroTTAnBwpIouEVEQ)

/

Mopouoa agia Twv
HEAAOVTIKWV HEPICUATWY
(r=0,066)

Price

e e
100 J‘

10 T T T T T T ‘ T
1860 1880 1900 1920 1940 1960 1980 2000 2020 2040

Year

MapatnpoU e OTL OL EKTLUNOELG TNG Ttapoucag agiag aAAdalouv avaioya He TV untdéBeon mou
B0 KAVOULE OXETIKA PE TN HeAAOVTIKA avapevopevn anddoon tou deiktn (r). Oco unAdtepn
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glval n avapevopevn peAloviikn anddoon, T0oo xaunAotepn n napovoa afia. H Stadopa
OTNV EKTINON AUEAVEL UE TOV XPOVO KaL ElVOL LEYLOTN OTLG TEAEUTALEC TOPATNPIOELG TOU
Selyparoc.

To 610 Ba cuvéBatve kat av aAAalape Tnv umtoBeon yla to g. 0co uPnAotepo To g, T0oo
vPnAotepn n mapovoa atia.

OL apatnpnoslg auTtéG Selyvouv OTL EKTIUAOELG TNE tapouaoag aflag pnopei va dtadépouv
ONUOVTLKA, 0VAAOYQ LLE TIG UTIODEOELG OXETLKA LE TNV OVAUEVOEVN amodoaon Kol Tov pubuo
METABOANG TWV PEPLOPATWY OTO HEANOV.

Ynodewypa Gordon pe Baon ta KEpSN

Juxva To UTtOSeLya Gordon opiletal pe Baon ta kEpdN (E) Twv €TALpELWV Kal OXL Le BAon ta
peplopata. O Adyog elval OTL Ta KEPSN AVTIKATOTTPI{oUV KOAUTEPQ TNV LKAVOTNTA TWV ETOLPELWVY
va tpoodidouv peAlovtikn afia oTig LETOXEG TOUG.

To untodeypa (10) propei va petadpootel eUkoAa og 6poug E, av umtoBécoupe OTL TO HEPLOUA
gival éva otabepd OO00TO, T, TWV KEPSWV ( T: payout ratio).

D, =tE; (12)

AvtikaBiotwvtag tnv (11) otnv (10) ko Statpwvtag Kat TG Suo MAEUPEG e E; :

P _ 1t (12)
E¢ r—g

e JOudwva pe tnv (12), etatpeieg mou €xouv uPnAd P/E mpénel va £xouv unAoug
QVOLEVOUEVOUG PUBOUG HeTaBOANG TwV KEPSWV TouG (Le otabepod » Kal 7).

H unéBeon piag otabeprg oxEong LETOEY LEPLOUATWY KaL ETOULPLKWY KEPSWV Elval apKeTA
vevvaio. To mapokdtw Staypappa Seixvel 0tL o AOyog auTog £XEL LEYAAEG SLOKUUAVOELG OTO
Xpovo. Moakpoxpovia, oL eTalpeieg daivetal va TANPWVOUV £va OXETIKA 0TaBgpd MOCOOTO TWV
KeEPOdWV TOUC o€ peplopata. Opwg Bpaxuxpovia (yia AOyoug TALPLKNG TTIOALTIKNG, signaling KAT)
telvouv va kpatouv ta pepiopato otabepd pe amotéAsopa va aAAAlel o AOyog HepiopATOC TPOC
KEPSN, 8laitepa oe tepldSoug Udeong, OTOV T ETALPKA KEPSN HELWVOVTAL ONUOVTIKA (BAETEe oTO
Slaypappo tnv peydhn Udeon/anomAnBwplopd tng neptddou 1922-1933 kat tnv Uideon Tou
2008).
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A6yog pepioparog mpog kEpdn (D/E) Tou S&P 500
1.8

1.6 A

1.4 4

1.2 A
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0.8 A

0.6 A

0.4 -

0.2 A
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N~ o O O o o N N [SP IS < n o (o} N~ QO O o o
[e0] W o o D O D O D O O D O [©2 o)) D O O o
— — « — — — - — - — — — — — N

1871
2011

Ztoxaotikny Stadikaotia tTng TG
TL ouvenayetal n untoBeaon evog otabepol pubuol avodou TWV HEPLOUATWY Lo TNV OTOXOOTLKA
Stadikaoia mou akoAouBoUV oL TLUEG TWV UETOXWV ;
And tnv (1): = E¢(Pyq) = (L +1)Py — E(Diyq)
ANMa and tnv (9) = E¢(Dey1) = (1 + g)D;
Emopévwg :
E;(Pey1) = (1 +1)P,— (1 + g)D,
Ano tnv (10) éxoupe - P, = Dy it—z. Eropévwc -
E;(Pey1) =1+ 1P — (r—g)P, = (1+ g)P;.
Fevikad, yla KABe eAAOVTIKO XpOVO t+:
E¢(Peyj) = (1 + g) P
e H Tt akohouBel emiong évav Tuyaio nepinato pe taon o Aoydplbuoug,
E;(In(P.y;)) = In(Py) + jig.
0  OLTég Bpayuxpovia Sev sivat mpoPAEPLUEC.
0  Makpoxpovia OpWE avapéveTal va aufavovtal ue pubuo g.
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1.2. Kupoawopevog cuvtedeotnig npoeodpAnong
Tooo ta entokia undevikol Kvduvou 000 Kal ta aocddALoTpa KIvEUVoU KupaivovTtal oto Xpovo.
Otav n otkovopia BplokeTal og TpOXLA AVATTTUENG, N KEVIPLKA TPATELQ QUEAVEL TA ETILTOKLA
napéppaong yla va tBacsvoel Tov aufavopevo mANBwPELoUO. Ta TTPAYHOTIKA EMLTOKLA AUEAVOUV.
Otav, avtiBeta, n olkovopia pmaivel o UPeaon, N KEVIPLKH TPATELQ LELWVEL TO ETLTOKLA YLA VO
BonBroelL TV mMpaypaTiKr olkovouia va avakappel. Ta mPayUoTika EMITOKLA LELWVOVTAL. ITO
MAPAKATW Slaypappa, paivetal n mopeia Tou MpayHaATIKoU enitokiov otig HMNA (Fed Funds rate —
NANBwplopdg ATK).

US: Real Interest Rate
10.0

7.5 —
5.0 +
AW
BRI a il b SN A\f

‘50 L L e L L A B I
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Ta aoddaAiotpa KvdUvVou €XoUV emiong LeyaAn Slakluavon oto Xpovo Kabwg n dlakupavon Twy
anodoéoswv petaBarietal. To mapakdtw Slaypappa SelveL TNV MOPELA TNE TUTIKNAG OMOKALONG
Twv anodocewv Tou S&P 500 oto xpovo. H metpelaikn kpion tou 1975, n anotoun 516pbwaon tng
ayopag to 1987 kat n mpoodatn XpnUATOOLKOVOLLKH Kpion Tou 2008 0diynoav o€ GNUOVTLKN
aUuénon g Stakupavong Twy xpnuatiotnpiwyv. MNevikad, os meplodoug avoSIKwy oyopwy n
Slakupaveon elval xapnAn, evw o€ MEPLOSOUG MTWTIKWY ayopwv n Staklpaven avavetat
anoToua.
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US: Volatility of S&P 500
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Katd CUVETELD, OL OVAEVOEVEC ATIOSOOELS TWV LETOXWV HeTOBAANOVTAL OTO XpOVo. A
UTIODE£00UE OTL OL EMEVOUTEC AMALTOUV HLa SLopopEeTIK anddoan o€ KABe PLEAAOVTIKO XPOVIKO
onueio yla va eival StateBepévol va KpatToouv pLa LeTo)n. TOTE, TO EMITOKLO MPoeEOPANONG
MEANOVTIKWV HEPLORATWY (avapevopevn andodoaon) petaBarAetal oto xpovo:

Ty =P T 7
B 1
ﬁt—1+rt

Arnotipnon
EmtevSuTiKOG opifovtag = 1 mepiodog (£tog).
H Twun (fair value) tnv omoia eivot StoteBelpévog va mMANPWoEeL £vog eMevOUTAC CAUEPA YLA JLLaL

METOXN TIOU OKOTEVEL VA KPATNOEL plLa TiEplodo elvat:
_ E¢(D+1) | E¢(Pryq)

Py = + = Bt+1(Et(Dt+1) + E¢(Pey1))

1+Tt+1 1+Tt+1

EnevSuTiKOG opifovtag = 2 nepiodol (£Tn).

Et(Dty1) , Et(Pegq1)
Py =t 4 e = By (Ee(Deyr) + Ee(Peyn))

1+Tt—1 1+Tt+1

E:(Dys) - Et(Ppag)
Py =" 4 2 =.3t+2(Et(Dt+2)+Et(Pt+2))

1+7¢42 1+7¢42

=
Py = Bes1Ee(Ds1) + Ber1Brrz(Ee(Desz) + Er(Pey2))
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Anelpog emevduTIKOG opilovtag

Au&avovtag Tov emevduTLKO opilovta PEXPL TO ATELPO Kal tapaBAEmovtag TV KepSOOKOTIKNA
doloka =
Py = Bry1E(Dey1) + Bra1Bra2Ee(Des2)
+Bt+1Bes2Bt+3E:(Dey3)+. .

=
0o j

P = z Hﬁtﬂ' Et(Dt+j)
i=1li=1

e [a va pmopel va xpnotpomotnBei to umtddetypa mpoeEddPpAnang yLia Tov KaBopLlopd Tng TN,
nipénel va tpoPAedpBOolv TOc0 Ta HEANOVTIKA pepiopaTa 600 Kal oL LEANOVTIKOL CUVTEAECTEG
npogfdPAnong.

e JKOTOG TWV UTodelypudtwy amotipnong ("asset pricing models "), 6mwg CAPM, Intertemporal
CAPM, Consumption CAPM, APT kAT elval va «avokaAlPouv» Toug mopayovieg rou kabopilouv
TIC AVaPEVOUEVEC amodOoEeLg, SnA. TouG CUVTEAEOTEC TPOoeOPAnNonG TOoo LETOED SladOopETIKWY
kedaolakwy oTolxelwv 600 Kal oTo Xpovo.

H napamndavw ¢oppouvAa sivat mepimiokn kabBwg nepthapPfavel abpoiopata ywvopévwy. Ma va tnv
QUITAOTIOL)OOUE, UITOPOU E VO TIAPOUE HLOL YPOLLLLLKE TIPOCEYYLON TG anddoong. Auto Ba pag
SWOoEL éva YPAULKO UTIOSELY O TtpoeEddANONG.
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Kedalaio 2: Mpappikn MPooEyyLon Tou unodeiypatog napouoog
olog pe KUpavopevo ocuvteAeotn npoedopAnong

Ot Campbel kat Shiller (1989) nmpoteivouyv pLa YpOULK TIPOCEYYLON TOU UTIOSELY LOTOG TOpoU oG
aflog Ue KUPALVOUEVOUC OUVTEAEDTEC TpoetOdANnanc, n onola Baoiletal os pLo AoyaplOpikn
TPOCEyyLon TNG amodoonc.

H anodoon pLag petoxng oplletal wg:

_ Pi1+ Dy
Rey1 = —p
t

XPNOLUOTIOLWVTAG TNV TOUTOTNTAL:
_ Reyq _ 1 Pry1+ Dy
Rey1 Reva Py

kat moAamhactadovag kat Tig duo mheupég pe P,/ D, :

1

P 1 (1 Pt+1)Dt+1

Dt Resr Diyy/ Dy

Maipvovtag AoyapiBuouc (mou cupPoAilovrtal pe Pkpa YpAUUOTa), EXOULE:
Mpooeyyiloupe YpOUULKA TOV TEAEUTALO OPO XPNOLLOTIOLWVTOG L TIpoogyylon Taylor mpwtou

BaBuoU yUpw amd To onueio P/D = eP~4. To onpeio autd umopei va givat o Selypatikdg HEcog
NG LEPLOUATLKAG amodoonc.

Mia ypappiki poaéyyion Taylor lou PaBuol piag ouvdptnong f(x,) yOpw amé éva
onueio x ypdeerar:

flee) = fO) + f()(xe — %)

Naipvovtag pia ypapptkn mpooéyyion Taylor tou teAeutaiouv 6pou tng (A), f(x) =

In(1 + ePe+17des1), gxoupe: f(x) = In(1 + eP~%) kau f'(x) = (1+:p_d)ep‘d =P yata

~ 1+(P/D)’

OUVETTELQ, N Tipooéyylon 1% BaBbuol yUpw armo to Héco Selypatiko p-d sivat:

P/D d d
T+ (P/D) [Pr+1 —dey1 — (p — d)]

= —Tpy1 + Ades1 + p[Pes1 — depr] + K

Pt —dy = —Tpp1 +Adpyq +
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P/D
14+P/D

AUVOVTOG P0G TOL EUTIPOC, TMOLLPVOUE:

omou p = elval évag otaBepog cuvteheotng npoefddAnong (0< p < 1) kat k pla otabepa.

P —dy = const.+z p’ (Adtﬂ- — rt+j)
j=1
umd v TpodnéBean 6Tl n povoka efadaviletar pakponpddeopa, Snhasdn lim p/ (p,; —
]—)00

dt‘l‘j) == 0
AuTN N TaUTOTNTA LoXVEL eX-post (ek TwV UOTEPWV) Kal ex-ante (UTO popdn MPOodoKLWY).
Maipvovtag tov SeCUEVHEVO HECO TNG TTpoNnyoUEVNG e€lowanc, n ex-ante ekdoxn elval:

Ei(pr —d¢) =

ps — dy = const. +E; Z p’ (Adtﬂ- - rt+j)
j=1

H e€lowaon autn eival to umodelypa mapoloag aflog e KUUALVOUEVOUG OUVTEAECTEG
npoefdPAnong (mpaypatikég anodoaoelg). MNpLv mpoomabnooupe va TNV eMe€nyrnooUE, ag
BupunBoupue o6tL n mpoaoéyylon Taylor £yve yUpw amod To PECO TNG HEPLOUATLKAG amodoong. O
MECOG TNC LEPLOUATLKNG amodoonc nephappavetal otn otabepd k Tng teAeutaiag e€icwonc.
Enopévwe, oupdwva pe tnv tedevtaia e€iowon, dtav o Adyog TNG TIUAG TPOG LEPLOKA EVOL TTAVW
oo To UECO TOU, N ayopA aVOLEVEL OTL N peToxn Ba £xeL oto péAAov uPnAoug pubpoulg
UETOPBOANG TWV HEPLOUATWV 1 XaUNAEG amoSOoeLg 1 kal Ta dUo.

YUpdwva pe to untddetypa mapoloag aflog e KUUALVOUEVOUC ouvteAeoTEG poeodAnonc:

e Av amodooelg Kol LETAPBOAEG TWV LEPLOUATWY elval pUn TPoPAEPLUES (TLHEC Kal peplopaTa
elvat Tuyaiol mepinartot), 1éte 0 AOYOC TLUNG TIPOG MEPLOMA Elval oTaBepdc.

e Av 0 AOYOG TIUAG TIPOG LEPLOKO EIVOL KUMALVOLEVOC OTO XPOVO, TOTE

0 'Holamoddoelg eivat mpoPAEPLUEC,

0 'Hrta peplopata eivat mpoBAEP L.

Me aAAa AdyLa, o AGyog TIUAG TIPOG LEPLOKO. AVTAVOKAQ TTPooSokieg yia LeANOVTIKA pepiopaTa
/Kot LEANOVTLKEG aTtoSOoELC.

YInueiwon: Mua tpitn exkdoyn ivat 6tL n SltakVpavon Tou AGyou TLUAG TTpog HEpLopa odeilleTal o
KEPOOOKOTIKEG TIPOCSOKLEG LEAAOVTIKAC aAaynG TNG TLUNG (kepSoaKOTUKES HOUOKEC) XWpPLg va
petaBalhovtal oL tpoodokieg yia LeANOVTIKEG aOSOCELC KAl pepiopaTa.

Mia oglpd epeuvnTwy Loxupilovtal OtL 0 AOyog TLUAC TIPog pépLopa (f to P/E) €xouv mipoPAemtikn
LKOVOTNTA Lo TIG LEANOVTIKEG AmOSOCELS TWV HETOXWV Kat OXL yia Ta pepiopota.l O Cochrane
(2010) woxupiletat OTL N TPOPAEMTLKA LKOWVOTNTO TOU AGYOU TLUNG TIPOG LEPLOUA VL0l LEAAOVTLKEC

1 BAéme, petalU dAwv, Rozeff (1984), Keim and Stambaugh (1986), Fama and French (1991), Campbell and
Shiller (1989), Cochrane (2008).
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anodooelg aANAlel SpapaTikd ToV TPOTIO OKEYNG OTNV XPNLATOOLKOVOLLKH.

To mapakdtw Staypappa (amnoé tov Cochrane 2010) deixvel oxnUatikd TNV oAAayr) oTov TPOMOo
okéPng. H kAaootkn Bewpnon tou unodeiypatog npoe€dodAnong Ue oToOEPEG AVAUEVOUEVEG
anodAaoelg elval OTL OTavV N TLUN elval XAUNAR O OX€on e TO HEPLOUA, N ayopad TpoeodAel OTL Ta
MEAAOVTIKA peplopata Ba HetwBoUV (KOKKLVN SLAKEKOUUEVN YPOUUN OTO SLAYPAUA) EVW OL TIUEG
Ba peivouv otaBepeg (UMAE SLAKEKOUUEVN YPAUUN).

Now

Price

MNew fact
l“_llllllllllllllllllllllllllll

Dividend ~
Sy

oy

o

S
-h—
a3 N I N D S S -

Classic view

Time

H véa Bewpnon TG XpNHATOOLKOVOULKAG cUdwva e Tov Cochrane elval to akplBwg avtibeto:
otav n TN elvat xapunAn os oxéon e To HEpLoPa, N ayopd tpoefodAel 0Tl oL anoddoels (apa ot
TIHECG) Ba auénBoulv oto péNov (TpAaLvn SLOKEKOUUEVN VPO O0TO SLAypaupa) eVvw Ta
peplopata Ba peivouv otaBepd (LOP SLOKEKOUUEVN YPOUUN).

H npoBAentiki tkavotnta Tou AOyou TG POoG HEPLOpA. Epmelpkol
€AeyyoL:

YUpdwva pe to untddetypa mapoloag aflog e KUPALVOUEVOUC ouvteAeoTég mpoeodAnong, o
AOYOC TLUNAC TTPOC HEPLOUA EXEL TIPOBAETITIKN LKAVOTNTA YLa TG LEAAOVTIKEC amoSO0ELS 1)/Kal yLa
TOUG LEAAOVTIKOUG pUBLOUC HETOBOANG TWV HUEPLOUATWV.

To mapakdtw Stdypappo deixvel tov Adyo pepiopatog mpog tipn (D/P) tou S&P 500 amd to 1871
£w¢ 10 2010 (mapopoLa ELKOVA TIPOKUTITEL XpNnoLomowwvtag to E/P).
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Ao6yog pepiopatog rpog Tipn (D/P) Tou S&P 500
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O A\oyog D/P udiotatatl peyaleg SLaKUPAVOELG 0TO XpOvo. Ot SLAKUUAVOELG QUTEG £XOUV LEYAAN
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H mpoBAETTIKN LKAVOTNTA TOU AOYOU TLUNG TIPOG LEPLOUO UItopel va eAeyxBel pe TIg mapakATw
TAALWVE pOUNOELG:

Pj(Ade) =ag + bg(p; — d)

-

M’“ﬂ

pj(rH]-) = a, + b (p — d)
=1

via k =1, ..., K. KaBwg to p lvat Alyo pHikpoTepO oo tn povada (aAAd kovta otn povada), ot
ove€dpTNTEG LETABANTEC UITOPOUV VA TIPOCEYYLOTOUV e TNV aAlayr] ToU HeploPATOC KaL TG
OWPEUTLKAG armodoong puetafy t kot + k :

k k
Z.Dj (Adt+j) = Z(Adt”) = dy — dy,
j=1 j=1

Z§=1 pj(rtﬂ') = Z§§=1(Tt+j)-
Kata ouvemela, ol eumelpLkol EAeyxol TPoBAEYPIULOTNTAC LITOPOUV VA YIVOUV LIE TIC

TAALWVE PO CELG
deyr —de = ag + ba(pe — d¢)

k
Z(rtﬂ) =a, + b, (pr — d¢)
=1

e JTIC MAALVOPOUNOELG OUTEG EAEYXOULE OV OL CUVTEAEOTEG b €lval OTATLOTIKA onpavtikol, SnA.
Sladopetikol tou pundevac.

e Inueiwon: Mevikd Sev woxVet X_ 1 (1e4)) = Perk — Pe. To GBpoLopa TV AOYOPIBUIKDV
anodbéoswv eival (oov pe TNV HeTafoAn TNG TIUAG LOVO OTav oL anoSOoELS eival oL KEPAAALAKEC
anodooels xwpic Ta pepiopara. Kabwg n anddoon €xel oploBei wg n oAk anddoon
(oupmephappavopuévwy Twy PEPLORATWY), N Teheutaia e€lowon Sev LoxVel (BAéme emduevo
KedAAALO yLO TIEPALTEPW AVAAUGCT AUTOU TOU BEATOC).

o  Ta AMOTEAECUOTO EUTIELPIKWY EPEVVWV SelYVOUV OTL 0 AOYOG TLUNG TIPOG LEPLOUA EXEL
MOKPOTIPOBECO TIPOBAETTIKY LKAVOTNTA YLA TLG AM0SOOELG KAl OXL yla Ta pepiopata (Fama and
French (1991), Campbell and Shiller (1989), Cochrane (2008)).
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Nivakag: MaAvdpopRoeLS anobd0oewv Kal LETABOANG LEPLOUATWY OTO SEIKTN TLUAG TTPOG
Uepiopata

Horizon k By ..=a+biP /D) D,./D, = a+biP /D]
lyears] b aib] R b gibl A
1 -1.04 (0.33) 0.17 -0.39 i0.18) 0.07
: ~zo 10.56) 026 -0.62 (0.400 0.07
3 ~2.84 (0.88) 0.38 053 (0.43) 0.07
5 -6.22 (1.24) 0.59 0,99 (0.47) 015

N ovfems: ﬁ‘ i indicates the & year return an the walue weighted NYSE portfalio less the &k year
return from continuously reinwesting in Treasury hills; b = regression slope coefficient

{defined by the regression equation abawel; alb) = standard error of regression coefficient.
Standard errors in parentheses use GMM 1o carrect for heteroscadasticity and serial correlation.

e Ta R? tng maAvdpopunong Tw CWPEUTIKWY amoSOoewv auEdvouv e Tov opilovta KoL Ta b,
glval apvnTka (0mwg avapévetal amd tn Bewpla) KoL OTATIOTIKA onUavTika (kabwg to t-statistic,
t=b/o(b), elvat og andoAuvtn Tun >2).

e  To R? tng mOAWSpOUNONG TWV CWPEUTIKWY LETABOAWV TWV LEPLOUATWV Elval PKPd, eV
au§dvouv e Tov opifovta katta b, ival apvntikd (avtibeta amnod tn Bswpia) KoL CTATIOTIKA pN

ONHUOVTLKA.

o Qg amotéAeopa, KATAANYOUE OTOV €€N\G KAVOVQ, O OTIOLOG XpNOLUOTIOLELTAL ATIO TOUG
OVOAUTEG: OTav 0 AOYOC TLUNG Ttpog péptopa (1 to P/E) eival peyaAltepog amod To pakponpobeopo
UECO TOU, TOTE OL TIHEG AVOUEVETAL VO UTTOXWPNOOoULV (Kal avtiBeta).

e  Inueiwon: OL mapanavw MOALVSPOUNOELG TOAPOUGCLAIOUY CNUOVTLKA OTATLOTIKA TipoBARaTa
KaBw¢ 0 AOYOG TIUAG TPOG LEPLOMA ElVaL PLa LETABANTHA e LeEYAAN epovn (persistence), 1 pe
GAAO AOYLO Lo LETABANTH LLE XOPAKTNPLOTIKA TUXOioU Tiepimatou. Katd CUVETELR, Ol OUVTEAEOTEG
™G MaALWVSpOUNoNG dev akoAouBoUV KAVOVLKI) KATAVOI KAl 0L CUVABELG EAEYXOL ONUAVTIKOTNTOC
Sev umopouv va epappocBolv. AKOUN XELPOTEPQ, OL CUVHOELG EKTLUNTEG EAAXIOTWVY TETPAYWVWY
Sev elval apepoAnmrol og pikpa Selypato kabwg ol Statapayxég Twv amodocewv Kat tou d-p €xouv
uPnAn ocuoxetion (Stambaugh 1986, 1999). Zuykekpléva, apouotdlouv Betikn pepoAnyia, SnA.
elvat unAdtepol amod Toug MPAyPaTKOUG. EMUTAEOV, N TUTILK QMOKALON TWV CUVTEAECTWVY TNG
MAAWSPOUNGNC elvat XaunAdTEPN arod TNV PaAyHATIKA Kot To aviiBeto oupBaivel pe to R2. Q¢
QMOTEAEOHA, OL CUVNBELG EUTELPLKOL EAeyXOL LECW TTAALVEpOUNCEWVY cuxva Seixvouv OTL oL
anodooelg eival mpoPAEPLUEG XwPLG auTo va LoXVEL

e 0O Valkanov (2003), Journal of Empirical Finance, peta€0 GAAwv, mpoteivel S10pOWHEVEG
OTATLOTIKEG t YL TOV EAEYXO ONUOVTIKOTNTAG QUTWYV TWV TTOALVSPOUNCEWV.
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e  AlopBwvovtag yla Ta OTATIOTIKA TIPOBANUATA O UIKPA Selypata, n TPOoPAETTIKA LKAVOTNTA
TOU p-d yLa T LEANOVTLKEG amtoSO0ELG elval TTOAU XapnAr, TOUAGXLOTOV O€ BpayxuxpOVvIoUG
opilovteg 1-5 eTwv. Eva anotéAeopa TnG eUmelplkng BLBAloypadiag ival 6t to p-d pnopei va
TPoPAEYEL TIG amobOoELG oe pakpoxpovioug opilovteg, 10-20 etwv (Cochrane 2008). Ta
TOPOKATW Slaypappato Selyvouv OTL TPAYUOTL UTIAPXEL KATIOLA (0V KAl OXETIKA adUvaun) oxéon
peTaty tou D/P kal Twv amoddoewv tn¢ emopevng 10-etiag kot 20-Tiag.

D/P ka1 atrédoon emrépevng 10-gtiag

10% 200%
9% -+
8% 150%
w
7% 3
(7]
6% 100% &
D_ «
- 0,
3 5% g
4% 50% 9
0
E
3% <
2% 0%
1%
0% -50%

/P = ATr0500nN £TTOHEVNG 10-€TiOG

23



D/P ka1 atrédoon emrépevng 20-etiag
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/P = ATr0800n £TTOEVNG 20-€TiOG

H swkdva mapapével n idla dtav xpnotponoteitot to P/E avti tou D/P énwg dpaivetal ota mapakatw

Slaypappora.

P/E ka1 amrédoon emopevng 10-gtiag
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== P/E = ATr0d00nN £TTOHEVNG 10-€TIOG
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P/E ka1 atrédoon emrépevng 20-etiag
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O Shiller mpoteivel Tov Adyo TN ¢ tpog ta péoa kKEPSN TG ponyoupevng 10-etiac. To MapaAKATW

Staypappo deiyvel OTL 0 SEIKTNC AUTOG £XEL KAAUTEPN TIPOPBAEMTIKI IKAVOTNTA YLO TLG LOKPOXPOVLEG

anoddoelg.

P/E10 ka1 atr6doon eréopevng 10-eTiag
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= P/E10 == ATT0000N £TTOPEVNG 10-£TiOG

Juvoilovtag Ta amoteAéopata TNG EUMELPLKAC BLBALOYypadiag, UmopoUEe va TIOUHE OTL
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e H petaBAntotnta Tou AGyou TG Ttpo¢ LépLopa odelleTal Katd KUpLo AOyo o aAlayEg Twv
TIPOOSOKLWV TNG AYOPAS YLa TG LEANOVTLKEG OTTOSOOELC.

e O AbGyocg TLUAG TtpOog pépLopa (1 To avtiotpodo Ttou) Kat To P/E £€xouv mPoBAEMTIKA LKAVOTNTA
ylaL TLG LOKPOXPOVLEG OTOSOCELG, OXL YL TLG BPOAXUXPOVLEG.

KaBwg oL avapevoUeVeG MPAYUATIKEG AMOSO0ELS lval To ABPOLOUO TOU OVAEVOUEVOU TIPAYLATLKOU
€TLTOKIOU NdevikoL KvdUVoU Kal Tou aopAaAloTpou KvdUvou, n SLakUpaven Tou AGyou TULNAG TTPOG
MEPLOUO OVTAVOKAQ AANAYEG TWV TPOGSOKLWY TN AYOPAS ELTE yLO TA EMULTOKLO (VOLOUOTIKE TIOALTLKN),
MANBwPLoPOC) lte yla Ta aodailotpa KvdUvou.
e AUTO TO EpWTNUA EXEL LEAETNOEL EUTTELPIKA ATIO (LA OELPA AVAAUTEG [BAETE, HeTOEL GAAWY,
Campbell and Ammer (1993), EJ yia tig HMNA, Malliaropulos (1998), European Financial
Management yLo Lo OELpA EUPWTTATKWY ayopwV]. Ta AMOTEAECUOTA OUTWV TWV PEAETWY lval:
e  To peyaAUTtepo PEPOC TNE SlakUavong Tou AOyou TLUAC Tpo¢ UéEpLopa odeiletal o
Slaklpavon TWV AVOUEVOUEVWY aodAALOTPWY KLVSUVOU.
e  H&aKUMOVON TWV AVAUEVOUEVWY a.0PAALOTPWY KIvEUVOU odeileTal og aAAAYEG TV
TPOGSOKLWV TNG 0YopAcC yia To aodAALoTpa oUTA.
H clvbeon Twv pn avapevopevwy oAAaywV oTLg armoSAoEeLG e TIC 0AAAYEC OTLG TTPOOSOKIES TNG
oyopaA¢ YiveTaL 0TO MOUEVO KePAAaLO.

Ano800eLG KoL MPOoSOKIEG TG Ayopas

o VoL OTIACOUE TIG LN OVOLLLEVOLEVEC ATOSO0ELG 08 AANAYEC TIPOCGSOKLWY TNG AYopaAg yLa
UEAAOVTIKECG amoSOOELS Kal pepiopata, ypadoupe To umoSelypa mapoloag aiag pio nepiodo
niow:

(0.0)
Pe—1 — dt—l = const. +Etz pJ (Adt+] - rt+j)
j=0
MNaipvoupe alayég otic mpoodokieg petaly t kat t-1 (innovations):

(Bt — Et—1)(Pr-1 — dr—q) = (Er — E¢_q) ij(Ade - rt+j)
=0
H aplotepn mieupa tng e€iowong eivat = 0 kabwg
Ec(pt—1 — dt—1) = Eto1(Pe—1 — d¢—1) = Pe—1 — d¢—q. Kotd ouvénela:

0=(E - Et_l)Epj(Ade - Tt+j)
j=0

Metadépovrag tov 6po (E; — E;_1)1: 0TnV apLotepr MAEUPA, TTOLPVOULLE YLOL TLG [N
OVAEVOUEVEG ATOSOCELC:

1 — Er1(re) = (B — E¢—1) [Z PjAdt+j — (Bt — E¢—1) [Z pjrt+j
j=0 Jj=1

Mn avapevopevn anodoon = Néa mAnpodopnon yla LeANOVTIKA peplopata
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- Néa mAnpodopnon yla LEAAOVTIKECG ATOSOOELG

‘Eva BeTIkd 0ok oTLG anodooelg (SnAadr Lo mpayUatonoinen mavw amno Tig mpoodokie()
odeiletal

e  Eite og pla aAlayr mpog Ta MAVW TWV AVUPEVOUEVWY pUBUWY LETABOANG TWV LEPLOUATWY,
e  Eite og pio alayr mpoc Ta KATW TWV AVOUEVOUEVWY amodOoewY,

e  Eite kot ota dvo.

KaBwg n mpaypatikr anodoon gival To dBpolopa Tou OVAUEVOLUEVOU TIPAYUATIKOU ETILTOKIOU
pn&evikou KvdUvou Kal Tou aodAALGTPOU KLVOUVOU, N VOUEVOUEVEG QAAAYEC TWV AroSOCEWV
UtopoUV va 6TIACoUV o€

e  Néa mAnpodopnon yLo LEAAOVTIKA ETLTOKLA LNSEVIKOU KIVEUVOU Kal

e Néa mAnpodopnon yia peAovtikd aodaliotpa kwvduvou: (E; — Et_l)[z;';lpjrtﬂ-] =

(B¢ — Et—1)[2ﬁ1 Pjrtj.:.j] + (E; — Et—1)[2;i1 Pj rte+j]

Omnou rtf glval To emtokilo pundevikou KwvdUvou kat rfeivatl to aodaAotpo Kduvou.

210 mponyoUuevo KedpaAalo umtoothnpiéape OtL, cUUPWVA LLE TA EUTIELPIKA OTTOTEAECUATA TNG
BLBAloypadiac, To peyaAUTEPO HEPOG TNC SLAKUMAVONG TWV TLUWV odelAeTal oTn SlakUpavon Twv
OVaUEVOUEVWY artoS0cswV. TWPA UMOPOUE VO OTAVTGOUE OTO TILO CUYKEKPLUEVO EPWTNHA OV
n Stakupovon Twv THwv odelletat otn SLAKULOVON TWV AVOUEVOUEVWV ETILITOKIWVY 1] 0TN
Slaklpavon TwV QVOUEVOUEVWY aodAALOTPWY KLVSUVOU.

e Ot Campbell (1991) EJ, Campbell kat Ammer (1993), EJ, kat Malliaropulos (1998), European
Financial Management, petatt aAAwv, Bplokouv OTL TO PeyoAUTEPO HEPOC TNG SLAKUUAVONG TOU
AOYoU TIUAG TPoG pépLopa odeiletal o SLakVLOVON TWV AVOUEVOUEVWV AohAALOTPWYV KIvEUVoU
KoL OXL 0€ SLOKUMAVOT TWV LEPLOUATWY f O€ SLAKUUAVON TWV TIPAYUATIKWY ETITOKIWV.

THEG, amodOOELG KOl LEPLOUATLKEG AIOSOOELC:

Mua evaAAakTiKr eppnveia / «tpitn drodn»
Neotepeg peAéteg (Malliaropulos & Priestley (2011): Stock prices, returns and dividend yields),
enaveeTalouv TNV MPOPAEMTLKN LKOWVOTNTO TOU AOYOU HEPIOUATOC TTPOC TLUN VLA TG LEAAOVTLKEC
armoSO0ELG XPNUATIOTNPLAKWY SELKTWY KOL CUUTIEPAIVOUV OTL 0 AOYOC LEPIOUATOC TTPOC TN eV
EXEL TPOPAETTIKA LKAVOTNTA VLA TLG LEANOVTIKEG TLUEG TWV PETOXWV TAPA LLOVO VLA TLG LEPLOUOTLKES
arnodooelg. H avaAuon otnpiletal otny mapatrnpnon otL n anddoon anoteAeital and Suo
Koppatia, tnv kepoahalokn anodoon (mocootiaia LeTABOAN TNE TLUAE TNG LETOXNAG) KL TNV
LEPLOMOATIKN amodoon.

Ppyq+D P D
Repq = t+1¥Dev1 _ Peas  Dria
Pt Pt Pt

1+Anodoon = (1+kedahatakn anddoon) + (Leplopatikn anodoaon)

To mapakatw Staypappo Selxvel TNV ouvoAkn anodoon Tou S&P 500 Kol Ta CUCTATIKA TNG. Z€
avtiBeon pe TNV kepalatakr anddoon, N LEPLOUATLKY amodoon €xel TOAU xapnAn petaBAntotnta.
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2UoTaTIKG TG atrédoong Tou S&P 500

60.0%

40.0%

20.0%

0.0%

-20.0%

-40.0%

-60.0%

| = MepiopaTikf atrédoon —— OAIK amrédoon —— KegpaAalakr amédoon

Mpadovroag tnv anddoon w¢ Ry q = P”%ft“ = Pthl (1 + %) KoL Ttalipvovrag AoyapiBuoug,

£Xoupe

Teo1 = Apepr + (1 — p)(dey1 — Des1) Tk

Onou 4p; 44 €lval n mooootiaia petaBoln tng tung (keparatakn anodoon), (1 — p)(diy1 — Prv1)
glval pla mpoogyylon TN Heplopatikng anodoong (p kat k Suo otabepég pe p=1/(1+(D/P))<1, D/P:
MECTN UEPLOUATIKN amodoaon).

O mopakdTw mivokag SelVEL TO OTATIOTIKA XOPAKTNPLOTIKA TwV amodO0ewV. H Héon LePLOUATLKA
anodoaon elvat 60% TNG CUVOALKNG AMOS00NG Kot EXEL TNV XAUNAGTEPN TUTILKN anokAlon. H
HEPLOMATIKI amodoon €lval To KOUUATL TNG amoS00onG e TO XAPNAOTEPO PLOKO YO TOUC EMEVOUTEC.
Katd ouvenela, ival to «mTAEoV TPOPAEY IO KOUUATL TNG amddoonc Kal €xeL afla yia emeVOUTEG
Tou anootpédovtal Tov Kivbuvo.
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Etroleg amodooelg S&P 500 1926-2004

Turkn
Méaoog artokALon Min Max
JUVOALKN amodoon 6.60% 19.80% -49% 44.50%
Kedboahalokn
anodoon 2.60% 20% -55% 40.60%
MepLopaTLKA
anddoon 1% 1.40% 1.10% 6.90%

KaBwg pmopoupe va ypadoupe tny anddoon wg 1 = Apeyr + (1 + p)(dis1 — Per1) ko1
LEPLOUATIKI artddoon lval Ko YPOULLK CUVAPTNON Tou AOyou pepiopatog mpog Tiun. Kabwe o
AOYOG pepiopaTog Tpog TN £xel UPNAY AUTOCUGCXETLON, £XEL TTIPOPAETTIKNA LKOVATNTA YLo TV
peplopatikn anddoon. Ma napddelyua, av To d-p akoAoubei éva automnaAivépopo oxiua
dey1 = Perr = O(de — Po) + €41

n avapevopevn anodoon sivat

E(re41) = Ec(Aper) + (1 — p)@p(de — pe) + k.
Katd cuveénela, pia moAwvdpopnaon tTng cUVOALKAC anddoong navw os mopeABoUoEC TIUEG TOU
AOyou peplopatog pog Tiun (d-p) Seixvel mTPoPAEMTLKI LKAVOTNTO LA TIC AOSOCELG OKOUN KOL AV N
petaBoln g TWWAC (kepatatakn anodoon) sival pn mpoBAEP LN He Baon to d-p, SnA.
E:(Aps4+1) = 0, emeldn éxeL uPnAA CUCKETLON LE TNV LEPLOUATIKA artodoon.

H otevr) cUOXETLON TNG MEPLOMOTIKAG amtddoong He To D/P daivetol oto mopokdtw Stdypappa:

A6yog pepioparog rpog Tiun (D(t)/P(t)) kol pepiopamkn
amédoon (D(t)/P(t-1)) Tou S&P 500
12.0%
10.0% -
8.0% -
6.0% -
4.0% -
2.0% -
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i [e0] n (o2} o ™ o N~ < «— 00 0 o O M O I~ <t —
N~ - 0 O O o AN N oM ¥ < n o O I~ 0 O O o
0 0 O 0 W O O O O O O O O O O O O O O O O
— — — — — - - i i i i i i i i i i i N N
= MepIouaTIKA aTTéd00n = D/P
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H ouoy£tion eival udnAn kot paivetal va avgdavetal petd to 1945. EnutAéov, ol Suo oelpég £xouv
HEYAAN autoouoxEtion, SnA. elval Kovtd otn oTtoxaotikn dtadlkaoia evog tuyaiou mepinatou. Autod
onuaivel 6t mapeABoloeg TLEG Tou D/P €Xouv MPOPBAEMTIKA LKAVOTNTO YLA TNV LEPLOKATLKA
anédoon.

O MopaKATW MiVOKAG TIOPOUGCLALEL TA ATIOTEAECUOTA ATAWY TTOALVOPOUACEWY TWV TIPAYLOTIKWY
(6nA. armonmAnBwplopévwy) amoddoewy Kot TNG LETABOANG TWV AmONANBWPLOUEVWVY LEPLOUATWY
otov AOyo pepiopatog pog T (d-p, og AoyoplBuoucg) Tng mponyoUevng mepLodou.

Table 2: Predictive regressions

Panel A: Not bias corrected

Regression b t — stat. R? S.E.
Pepg =0+ b(dy — pe) + S0y 0.097 1.92 4.0% 0.197
Adiyy = a+bldy — py) + 54y 0.007 0.17 0.0% 0.141
Apipg = a+b(dy — pe) + S5y 0.066 1.29 1.8% 0.200
Pep1 — Appy = a+ bldy — pg) + 5¢4q 0.030 14.20 T7.0% 0.007
depr — Pep1 = ¢ ldy — ] + 2, 0.941 20.20 $6.0% 0.154

Panel B: Bias corrected

T
ov{seen .ai_f_.JJ

Regression b t — stat. ——

var(efy,)
reep =+ bldy — pe) + S04 0.053 097 —0.89
Apsg = a+bldy — pi) + 50y 0.021 0.37 —0.93
Teer — Apepy = a+0(d; — pe) + 50y 0032 17.00 0.037
Adyy =a+bldy — ps) + 5ep1 0.011 028 0.068
digy — Psoy = @ [de — pi] + fff] 0.991 23.00 —

Data are annual observations over the period 1926-2004 from the CRSP data tape. r:y 1s
the real log return including dividends, Ap;.is the real log return without dividends (capital
gain). rpoy — Appy is the dividend vield component of the real return, Ad;. is real dividend
growth and d:yy — p:yq is the log dividend-price ratio.

JUMMEPACUOTA ATIO TOV TivaKa:

To d-p daivetal va €xet kamola POPAEMTIKNA LKOVATNTA YLO TIC CUVOALKEC amodooelg (1" oglpd Tou
Panel A). To d-p 6&v €xeL TPOPAETTLKA LKOVOTNTA YLA TN HETABOAN TwV PeEpLOUATWY (2" oelpd ToU
Panel A). To d-p 6ev €xeL mpoPAENTIKA LkavOTNTA yLa Thv KedaAatakr anodoon (3" oslpd tou Panel
A). To d-p €xel Loxupn TPOPAETTIKN LKAVOTNTA YLa TNV Heplopatiky amddoaon (4" oelpd tou Panel A).
Ta AMOTEAECPATO QUTA €lval AKOUN TILO SUVATA UE OTATLOTIKEG SLOPOWOELC yLa TO KPS UEYeBOC
tou Seiyparocg (Panel B).

Me tn Xprion mpooopowwoswv Monte Carlo, n pehétn Malliaropulos & Priestley (2011) deixvel 6tL n
mBavotnta va anoppiPoupe TNV undevikr umtdOeon Tng pn MPOBAEPIUOTNTAC TWV ATTOSOCEWY TWV
LETOXWV €lval Tooo PnAdtepn 660 peyoUTtepn eival n LEon LEPLOUATIKN amodoon Kal 660
uPnAoTepOC eival o BaBUOg UpOVAG TOoUu AdyoU HeplopaTog tpog Tr. Me BAon TLG EUTTELPLKEG
EKTIUNOELG TWV TAPAUETPWY AUTWV OO TAL EUMELPIKA SeSopéva (LEon PepLOpaTLKN amodoaon = 4%,
BaBpog eppovig d-p = 0,94 — 0,99), n uehétn Seixvel OTL KAAOOLKEG TTpooopoLwoslg Monte Carlo,
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OTLG OTIOLEG OL TIHEG TWV HETOXWV £lval tuxaiol mepimatol, SnA. pun npoPAEPLUEG, mapdayouv
Sebopéva ota omola oL CUVTEAECTEG TTAALVOPOUNONG TWV AMOSO0EWY OTO AOYO LEPIOHATOC TTPOG
TLUN lval TOAU KOVTA OTLG eKTIUROELG TNG BLBAloypadiag (~ 0,10).

Katd ouvénela, cupnepaivoupe OTL Ta eupnuata tne PLPAoypadiag OXeTIKA LLE TNV LKOWVOTNTO TOU
AOyou peplopatog mpog T va poBAETTEL LEAAOVTIKEC ATtOSO0ELS eV AVTAVOKAOUY
TPOBAEYLUOTNTA TWV TLLWV TWV HETOXWV AAAA TPOBAEP LLOTNTA TWV LEANOVTIKWY LEPLOUOATLKWV
arnodooewv. To mapakdtw Staypappa Selyvel 6TL 0 AOyog peplopatog mpog T ixe oto mopeABov
uPNAN TPOPAETTIKA LKOVOTNTA VLA TG LEPLOUATIKEG ATTOSOOELC TWV EMOUEVWY 5 €ETWV 0AAA OXL YL
TNV LETOBOAN TWV TLLWV TWV LETOXWV OTa eMOpEVA 5 €Tn. H (8l ekdva LoxUeL Kat yla opilovieg 2
ETWV KOBWCE eMiong Kal yLo LoKpoxpovioug opilovteg 7-10 Twv.

D/P ka1 kepaAaiokr atrédoon eTrOPEVNG 5-eTiag
10% 150%
9%
8% + 100%
™ ‘ g
6% 4 7 | 1500 9
o n
a5 5% “ ‘ 5
o
4% \ i ( ‘ 4 0% !8
3% N g
2% + -50%
1%
0% - -100%
— 00O O N O O M O~ < +d 01O N O O M O~ <
M~ I 0 OO O O 4 AN AN ) & 89 10 © O 00 OO0 o o d
O 00 0O 0O 0O OO OO OO OO OO OO OO OO OO OO OO OO OO OO0 O O
T A d A A A A A A A A A A A A A A 4 N
m— D/P = Ke@aAaiakf aTédoon eTTOPEVNG 5-€Tiag
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D/P ka1 pepiopaTtiki amrédoon eTTONEVNG S5-ETiAG
8% 40%
7% - 35%
6% - 30% g
5% - 25% &
o n
3 4% - 20% §
o]
3% L 15% '|3=
<
2% - 10%
1% - 5%
0% 0%
—
-
o
N
D[P = MepiouaTiKr) aTréd00n ETTOUEWNG 5-€TIOG

To EUPAMOTO AUTA €XOUV ONUOVTIKEG CUVETTELEG YLOL TNV EpUnVeia Tou uTtodeiypatog mapoloag
aélog, Tov TPOTIo AsLToupyiag TwV ayopwv Kal TV anotipnon afloypddwv. 3to Uddelyua
napoloag aflog MPOKUTTEL £vag TPITOG mapayovTag, Epa amod Ti¢ mposobAnUEVEG LEANOVTLKEG
arnodooelg Kal to poefodAnUEVa LEPLOPOTA. SUYKEKPLUEVA, O AOYOC TLUNAC TTPOC LEPLOUA
QVTAVOKAQ TPELG TtapayovteC. 1. Mpoodokieg yia peAhovtikd peplopata. 2. Npoodokieg yia
HEANOVTIKEG KealalakEg amodooelg kat 3. Mpoodokies yLo LEANOVTLKEG LEPLOUATIKEG ATIOSOCELC.
‘0Oco0 Mo Kovta ivat 0 AOYog TIUAC TPOC LEPLOUA O £Va TUXaLo Tiepimato, T0oo PeyaAlTepo
TLOOOOTO TNG SLaKUHAvVoT G Tou odelletal oe MPoodokieg yLa Tov 810 Tou Tov eauTo.

To EpWTNUA TTOU TIPOKUTTTEL £lval TL Ho¢ AEeL TEAKA 0 Adyog D/P yLa TI¢ TPpooSoKieg TNG ayopdg
cUpdwva He To UTIOSELYUA Ttapouoag aflag. AG UTIOBECOUE OTL N TLUN CHUEPA TEDTEL AMOTOUO
KoL 0 Adyoc D/P auv€avel avw oo ToV LOTOPLKO PHECO ToU. AG UTIOBECOUE OTL N TLUN aUTH lvol
ULo TR Loopportiag, SnA. avtavakAd ARPWE TIG TPOCSOKIES TNG AYOPAS YLO TLC LEANOVTIKEG
TLUEG, TA LEANOVTIKA PEPlOpATA KAl TG LEAAOVTLKEG amodO0ELS. To ONUAVILIKO pwTnUa gival, yati
elval StateBelpévol oL eMeVOUTEG va KPATOOUV TO XapTOHUAGKLO ayopdg oth XaUnAoTepn TIUN;
Moleg elval oL AMAVTAOELG TNG XPNUATOOLKOVOULKAC OTO EPWTNUA QUTO;

JUpdwva pe v KAaootkr) Bewpnon (otabepec avapevopeveg amodooelg), SLOTL EPLUEVOUY OTL
To péplopa Oa pewwdel oto péENAOV. Apa N XaUnAOTEPN TLUA QVTOVAKAG TPOOSOKIES L
xapnAotepa pepiopata. XapnAotepa pepiopata oTo HEAAOV HELWVOUV TIC TILEC CAUEPA. XTN
Bewpnon autn, n T eival tuxaiog nepinartog, SnA. pn npoBAEPLUN. Evw Ta peplopata elvat
TipoBAEY Q.
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MpdBAnua: Auto ouwc onuaivet otL, Ue otadepolc ouvteAeoatec npoedpAnong, n tyurn akoAouvdel
v (bla otoyaotikn Stadikaoia ue to ueptoua. Apa dev umopel va eival tuyaioc mepinatoc.

JUpdwva pe tnv véa Bewpnon tou Cochrane (mpoBAEPLUES KUPOLVOUEVEG ATTOSOOELC), OL
£MEVOUTEC KpOTOUV TO XapTOodUAAKLO ayopdg 0T XOUNAGTEPN TLUN SLOTL TEPLUEVOUV OTL N TIUN Ba
au&nBel oto péAov. H xaunAotepn TN oAUEPO avTtovakAd Pocodokieg yla uPnAOTEPEG
anodoaoelg oto HEAoV, apa uPnAdTePES TIUEG. OL emevBUTEG TPoodokoUV uPnAn kedalatakrn)
anodoon.

JUpdwva pe TNV evaANakTKA eppnveia twv Malliaropulos & Priestley, ol emevouTéC KpaTOUV TIG
LETOXEG OTN XAUNAOTEPN TLUN SLOTL TIEPLUEVOUVY OTL Ba Toug Swoouv UPNAEG LEPLOUATIKES
amob00elG oto LEAAOV, OxL amapaitnta uPNAEC KePalalokEG amoSOOELG. ITOUG EMEVOUTEG
OP£COUV OL HEPLOMATIKEG AroSOoEeLg SLOTL £xouV XapnAo pioko: n Slakupavor Toug eivol oAU
XQUNAN o€ ox€on He TNV dlokupavon Twv Kepalaltakwyv anodooewv. Katd cUVETELD, OTAV OL TIUEG
TEDTOUV ONUEPA EVW TO LEPLOLATA TTAPAUEVOUV OXETIKA 0TAOEPA, oL EMeVOUTEC IPOPBAEMOULV OTL
ol UepLopaTikéG amodooelg Ba mapapeivouv uPnAEC oto HEANOV. AUTO KAVEL TLG LETOXEC
EAKUOTIKEC KOL TOUG ETTEVOUTEG SLATEBELUEVOUG VO TIG KPOTGOUV OTLG XOUUNAOTEPES TLUEC. O AGYyOC
pepiopatog poc T Sev mpoPAEmMEeL oUTE TO pPEpLopa (Omwg Bewpel n kKAaoolkn amoyn) oute TNV
TN (6mwe Bewpel n véa amoPn) aAd Kuplwg Tov (510 ToU ToV €AUTO Kal, KATA CUVETELQ, TNV
UEAAOVTIKN LEPLOMATIKI anddoan.
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Kedalaio 3: To umtddelypa Tou KATovoAwTH KL O OTOXOLOTLKOG
ouvteAeotng npoefopAnong

o 3710 Baowko untddetypa katavalwtr (Consumption Capital Asset Pricing Model, CCAPM), ot
TLUEG (KOL KOTA CUVETELD OL AmoSO0ELS ) kedalatlakwy otolxeiwv kabopilovtal wg N Avon tou
TMPOBAAUATOC LEYLOTOMOLNGNG TNG XPNOLUOTNTAG EVOG KOTAVOAWTN- EMeVEUTH.

e Hkevipkn e€lowon amnoTipnong opilel TNV TN evog keboaAalokol oToLeloU WG TV
avapevopevn LeAhovtikn agia, pe ouvteheotrn mPoeddAnong TNV OpLOKH XPNOLOTNTA TNG
KOTAVAAWONG.

o O KATOVOAWTAG WITOPEL VAL KATOVAAWGEL OAO TOU TO ELOOSNA ] VO KATOVAAWOEL Alyo
Alyotepo, va emevVOUCEL €Va TOGOOTO TOU ELCOSAUATOG 0 £va KEGAANLOKO OTOLXELO KOl val
KOTAVOAWOEL TO TOCO TNG enévduaonc ocuv thv anddoaon (payoff) oto péAAov.

e  HTwun woopporiag evog kepahalokol otolyeiou kaBopiletal amo tng €ng ouvbnkn: n
pelwaon TG 0pLAKAC XPNOLUOTNTAC Ao TNV ayopd HLaG ETIMAEOV Hovadag kedpalalakol otolyeiou
TPEMEL VA €lval Lon UE TV avapevopevn auénon nposfodAnuévng XpnoLoTnTOG anod tThv
peAAovTIKn Katavalwon tou payoff.

e AvnTun 8ev IKOVOTIOLEL QUTA TN CUVONKN, TOTE 0 KATAVAAWTAC TIPETEL VA oUVEXLEL val
ayopaleL 1} va MOUAGEL TO KEDAAOLAKO OTOLXELO HEXPL VA TNV LKAVOTIOLNOEL.

e JKOTOG TOU KatavoAwTth gival va e€aodaliosl éva otaBepd mood Katavalwong oto Xpovo,
pe dAa Adyla, va HELWOEL TRV SLoKUPAvVon TG KatavaAwong (umoBeon LodBLlou eLl0odNUATOG,
permanent income hypothesis).

e  AUTO UTOpPEL va TO TETUXEL KPATWVTAG £Va KEGAAALOKO OTOLXELO TOU OToiou oL amoSOoELG
napoucLalouv xapnAn (L6avikd, apvnTikr) CUCXETLON KE TNV KatavaAlwon (= etoéénua i AEN ot
OPOUG TN LAKPOOLKOVOLOC).

e  Me tov TpOMo QUTO, 0 EMEVOUTAC UIMOPEL v AUENOEL TNV KATAVAAWGCN OTOV TO ELCOSN O TOU
MEDTEL AOYW pLag pn mpoBALEPLUNC olkovoukhg Udeonc.

e O KevTpLKOG pOAOG TWV KEGOAALOKWY OTOLYELWV EYKELTAL OTO OTL, UTIO TIG TIOPATIOVW
ouvlnkeg, otabepomololv TV Katavalwaon Slaxpovikd. Me aAa Adyla, Aettoupyouv wg
aoPAAELA VLA TIEPUTTWOELG OVAYKNG OTLG OTIOLEC TO ELOOSN A LaG LELWVETAL ampoPAenta Adyw
g€wyevwyv mopayovtwv.

o Aebdopévou OTL Ta kedpahalakd otolxela £€xouv UPNAEG amoSOoELg O€ KATTOLEG GATELG TOU
OLKOVOULKOU KUKAOU Kol XaUNAEG armoS0oeLg o Kamoleg AAAEG, Ba BENaue vo KpaTape emevlUOELC
ol omolieg €xouv UPNAEG amodOoeLg OTav TO EL0OSNA HAG (KOl KOTA CUVETELA, N KATAVAAWON
pog) elvat xapunAo(n).

e [0 TO AOYO aUTO elpaote SlateBelpuévol va TANPWOOULE Uiat UPNAGTEPN TN YLa Hia
enévduon TNC OmoLag N AVOUEVOEVN artodoon £xXel YOUNAOTEPN A KoL APVNTLKI) CUGKETLON UE TNV
KotavaAwon (stoddnua).

e  Katd ouvémela, To a.odpaiilotpo KwvdUvou evdc afloypddou mavw amd To eMITOKLO Undevikol
KwwéUvou kaBopiletal amd TV CUCYXETION TNC amodoong tou afloypddou pe Tov pubud petaBoAng
NG KATAVAAWONG. ZUYKEKPLUEVA, TO AoPAALOTPO KLYSUVOU elval BETIKA ouVAPTNON AUTAG TNG
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OUOXETLONG.

To Baoko UTOSELYHA KATAVOAWTH HE SUO EPLOSOUC
e [lowa givat n afla tng peAovTiknG MANPWUNAG, X; 41, EVOG TiTAOU TOV omtoio ayopalel o
£MeVOUTNC KATA TNV Meplodo t e OKOTIO VOl TOV PEUCTOTOLNOEL TNV Meplodo t+1;
0 Ay, yla apadelypa, o TItAog auTtog eival pia petoxn, Tote N MAnpwun (payoff) tou titAou tnv
enopevn niepiodo eival to pépopa Dyyq oLV N TN, Pyyq, OTNV OTIOLO PEVCTOTIOLEITAL N LETOXN:

Xey1 = Pry1 + Deya

0 ToX;yq €lvalpa tuxaia petafAntr, SnA. umapxel afeBatdTnTa WG MPOG TNV LEAAOVTLKN
aélo Tou titAou.
e a vo untohoyiooupe TNV ala X;,; EVOG TITAOU yla TOV EMEVOUTH PETEL VO OPLOOULE TO
TPOPANUA TOU EMEVOUTH.
e  Houvaptnon xpnowuotntag evog enevduth, U, e€aptatal amod Tnv onUepLVA Kol LEAAOVTLKNA
Tou Katavdaiwon, C:

U(Ct, Crq) = u(Cy) + BE[u(Crsq)]

omou 0 < B < 1 eivol 0 UTIOKELUEVIKOG CUVTENEDTHG Tipoe§dPAnang Tou enevduth kat E, (U)
elvaw n deopevpévn padbnuatikn eAntida tou u Sedopévng tng mAnpodopnong €wg tnv nepiodo t.
e Hypnowotnta u(.) eivat Betikr) aA& ¢pBivouoa cuvdptnon tng katavalwaong, dnAadn
u”>0, u”’<0.

e H pueAhovtikn KaTavaAwon EXEL LKPOTEPN XPNOLUOTNTA OO TNV CNUEPLVA, VLA AUTO KoL
niposfodAsital oe 6POUG ONUEPLVIG XPNOLUOTNTAG e ouvtedeotr 6B<1.

e  AgumoBéooupe Twpa OTL O EMEVOUTNG :
o ‘ExeLefwyevég eloodnua ¥; and Y44
0  Mnopel va ayopdoel rj va ToUAnoeL évav titho otnv T P, o omoiog tou divel eva payoff
Xiy1 = Pe(1 + 1p41) = PiR¢4q, OMOU Ryyq €lvain (axkaBdaplotn) anodoon tou tithou.
e Timoodtnta € tou titAou Ba ayopdoel i (Ba mouAnoel);
To mpoPAnua €xeL TNV €€NG paBnuatiki doun:
m?XU = [u(Ct) + .BEt[u(Ct+1)]]
s.t. Cp =Yy — P&
Cr+1 = Y1 + Xe1a$

AVTIKaOLOTWVTOG TOUG TIEPLOPLOUOUG Kat BEtovtag Tnv mapdywyo tng U wgmpogto & ion pe

o undév, Bpiokoupe tn cuvOAKn GPLOTNG KOTAVAAWONC :

Pu'(C) = E([fu'(Cry1)Xp41] (1)
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e  Pu'(C.): oplakn pelwaon xpnowotnTag anod thv ayopd piag erumAéov povadag tithwy.

o EfBu'(Ciiq)Xi41]: oplakn abénon (avapevopuevng, mpoeodAnuévng) xpnoudtntag oo to
payoff tou titAou. H oxéon (1) pmopel va ypadel wc :

1(Cty1)
P, =E; [ﬁ %Xtﬂ] (2)

e  Hoyéon (2) eivat n kevipk dopuoula anotipnong .

e Aebopévou tou payoff, tou cuvteleotr mpoefdPAnong Kot TNG OpLAKNC XPNOLUOTNTOG, N
ox£on (2) kaBopilel TNV TIUA TNV omola o emevduTAG elval SlateBeluévog va TANPWOEL yLa ToV
titho.

OpLaKOg AGYOG UTTOKATAOTOONG KOlL OTOXOLOTLKOG OUVTEAEOTAG PoeOPAnong

O oToXaoTkOG cuvteheotng tpoefddAnong (stochastic discount factor, SDF) unopei va oplotel wg
g§ng :

_ pW(Ctsq)
Mevi =B (3)
Juudwva pe tnv (3), oToxaoTikOG cuvTeAeoT ¢ TpoetddpAnang elval ioog e Tov oplako Aoyo
UTIOKATAOTAONG LETAEY TTAPoUCaG Kol LEANOVTLKAG KaTtavAaAwaong (LeTaBoAR oplakng
XPNOLUOTNTOC HeTAED t Kal t+1).
H kevtpkn ¢oppoula amotipnong unopet va ypadrel:

Py = Et(Myy1 X 1) (4)

Inpeiwon 1: O 0TOX0OTIKOG CUVTEAEDTHG TIPoe§OPANoNG SDF elval pia otabepa f otav n

XPNOLUOTNTA EVOL YPOUULKT CUVAPTNON TNG KOTAVAAWGONC YLATL TOTE N OpLaKn XpnoludTnTa eivot

otaBepn). Na nopadeypa, eav u; = a + bC;, Tote u'(C) =u'(Cryq) = b Kk

M, =P uu(,?;)l) = B% = [5. Katd ouvénela, otnv mepLMTwaon autr, To UTIOSELY|LA TOU
t

KOTAVOAWTH TtepLopllETaL 0TO YWWOTO UTIOSELYa Ttapovaoag afiag pe otabepd ouvteheotn
npoetodAnong, Py = BE (Xp41).
Mo va oplooupe TNV P; TILO CUYKEKPLUEVQ, TIPETIEL VOL CUYKEKPLLEVOTIOLOOULE TNV OUVAPTNON

XpNoLluoTNTOC.

Juxva xpnotpomotlol e ekBetikA xpnowotnta (power utility):
1 1-
u(C) = = ¢V (5)

(1-y) 't

LE v Tov oTaBepd CUVTEAEDTH OXETIKNAC amootpodr ¢ KvdUvou Tou KatavoAwtr-ernevduth (CRRA:
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constant relative risk aversion). Maipvovtag tnv mapdywyo tng (5), n opLakn xpnowuotnta ivat

/ — Y . u (Cey1) _ (Cerr) Y . . .
u'(C) = C,". Emopévwg, C (_Ct ) KoL ard tnv (3) Exoupe :
Cevr) '
Miyq = ﬁ( C )
t

Inueiwon 2: Awatpwvrag tny (4) pe tnv iy P, kat opilovtag tnv anddoon tou Tithou wc:

to

Xt+1
R = —
t+1 P, ’

N KEVIPLKN GOPUOUAQ amoTipnong Unopei va ypadtel oe 6pouc anodOoewv avtl TLUWV:
1=E(M¢y1Re41) (6)

e  JUudwva pe TNV (6), N Mapovoa afla evog eupw ToU eMevOUOUUE oNUepa o€ €va afloypado
LooUTAL E TNV AVAEVOUEVN armtddoon Tou mposfodAnuévn LE TOV OTOXOOTLKO CUVTEAEDT)
npoe§odAnong My, 4.

e  Me ala AoyLa, OTaV 0 KATAVOAWTHG £XEL KAVEL TIG EMEVOUTIKEG TOU €TILAOYEG Kal BplokeTal
o Lopportia, n afla evog eupw mou Katavalwvetal onpepa (=1 EUR) mpénel va eival ion pe tnv
ofla evOg EUPW TIOU ATTOTAULEVETOL KOL KATOVOAWVETOL OTO UEAAOV.

e Avn XpNOLUOTNTA €lval YPALKLKA OUVAPTNON TG KATOVAAwoNG, TOTE, Omw¢ Seiape otn

1 1
Ec(Rev1) R
otaBepol ouvteAeotn MpoefddAnonG. ITnV Nepimtwaon autr, N AVOUEVOUEVN anodooh Tou TiTAou

Inueiwon 1, M = B, kawn (6) yivetaL f = , N omola gival o yvwotog opLopog Tou

elval otaBepa.

To unodelypa KatavaAwtr) pe Sedopévo apyxko mAolto

210 TPONYOUEVO UTIOSELY O UTIOBETOLE OTL O KATAVOAWTNG EXEL €va EWYEVES EL0OSN LA TO
orolo KaTaveépel LETaEY KATAVAAWONC KAl AMOTAKIEVONG UE OKOTIO TNV LEYLOTOTIOINGN TNC
XPNOLLOTNTAG TOU. EVOAAOKTLKA UITOPOULE VO UTIOBECOUE OTL 0 EMEVSUTNG YeVVLETOL P TTAOUTO W,
KoL 8ev €xeL el00SNUa oo epyaocia. Katd cuvémnela, katavaAwvel otn Sldpkela tng {wng Tou ToV
mtAoUTo Tou €xeL kKAnpovopunaoet. O emevduTAG KOTaVaAWVEL T Tieplodo t éva moao C; Tou mMAoUTou
TOU Kal emevSUEL TOV evamopévovta mAoUTo ot €va afloypoado (to xaptodpuAdkio mhoutou). Katd
OUVETELQ, 0 TAOUTOG TN Tepiodo t+1 eivat: Wiy, = R (W, — C;), émou R, eival n anddoon tou
xaptodulakiov mAolTou.
YoB£TOUE OTL 0 EMEVOUTIC LEYLOTOTOLEL TN XPNOLUOTNTA TOU O 2 MEPLOSOUG LE TOV SLaXPOVIKO
TLEPLOPLOUO TOU TTAOUTOU:

max U(C) = u(Cy) + BEu(Cryq)
t.Ct+1

. — w
st Wiy = R (W — C)
Tnv teAeutaia meplodo, 0 KATAVOAWTNG KATAVOAWVEL TO UTLOAOLTTO TOU TAoUTOoU ToU, Cryq = Wiy .

AVTIKABLOTWVTAG TOV EPLOPLOUO TOU TTAOUTOU OTNV GUVAPTNON XPNOLUOTNTAC, LETATPETIOULE TO
NPOBAnUa peylotomnoinong oe
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mcathU = mCEtIX{u(Ct) + BE [u(RY,. (W, — CD) |}

H ouvBnkn mpwtng Ta&ng Tou mpoBARpatog auto sival:

—u'(C) + PE (' (Cer1)RY 1) = 0.

Awookevalovrag tnv tedeutaia e€lowaon, maipvoupe yio To XapTtodpuAdKLo TAOUTOU:

U (Cer1) pw _
Ee (U e R ) = 1.

H e€lowaon autn mpémet va woxVeL yla kaBe afldypado i. Katd cuvénela:

u'(Cer1) pi _
Et (ﬁ u'(Ct) Rt+1) =1

Emtiong, n ouvBnkn autr mpEneL va LoxVEL yio OAa ta afloypada. Etol, yia éva oet K afloypadpwv

pe (K x 1) dtavuopa anobocewv Ry, ¢:

u'(Cry1) _ .
Et (ﬁ uw'(Cp) Rt+1) =1
omnou i 1o (K x 1) povadiaio Stavuopa.
To Ynédewypa napovoag afiag e otoxaotiko ouvteAeotn npoe§odpAnong

Mo va cuvb£ooupe Tn GOpUOLAA aUTH HE To UTIOSELypa tapoloag aflag Tou ponyoUl LEVOU

kepaAaiou, apkel va BupnBoupe tov oplopd tou payoff wg: X¢yq1 = Peyq + Deyq-

AvtikaBlotwvrtag otn (2), éxoupe pia Sladopikr) cuvaptnon mpwtou Babuol wg mpog o P:
Py = E([M¢y1(Pey1 + Deya)]

u'(Cr+1)
u'(Cy)
AUvovtag tnv e€iocwon €xoupe

omou My 1 =f8 0 OTOXAOTLKOG CUVTEAEDTHG IPoeEddAnONG.

Py = Et(Mt+th+j) + YI,HEIO(Et(Mt+TPt+T))

Jj=1
n omola givat to yvwotd unddelypa napovoag aflag. O cuvteheotng MPoedPANCNG LEAAOVTIKWV
UEPLOUATWY ElvVal OTOXAOTIKOC Kal €aptdtal ard tnv allayr TN opLakng XPNoLUOTNTAC TOU
katavaAwtr. O cuvteheotig poe§odAnong Sivetat wg My, ; = B’ %, 6nA\. wg v

t
aBpoloTikr) LETABOAN TNC XPNOLUOTATAC HETOED t KOl t+j, TpoeodAnuévng Le B'. Av n xpnoudtnTa
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fﬁi)_y
Ct ’
To mapakdtw dtaypappa Ssixvel Tnv mapoloa afia Tou xpnuatiotnplakou deiktn twv HMAA and

10 1889 £w¢ to 2009 cLUPWVA LE TO UTOSELYUO TOU KATOVOAWTH HE EKOETIKA ouvApTtnon

elval ekBetikn, to1e My j = B (

Xpnowotntag Kot y=3, SnA. My, = (%) (mpaotvn SlaKeKOUUEVN YPAUUN) KaL TNV CUYKPIVEL
t

LE TNV Ttapovoa atia Tou KAAooLKoU UTOSELYUATOG LEAAOVTIKWVY LEPLOUATWY LE OTAOEPO

ouvteleotn npoe€odAnong (Lavpn ypapun).

Inueiwon: H mapovoa afia tou Seiktn ekTipdTal yio KOs onpeio oto xpovo (t=1889-2008) wg:
-3

. Cts1
Py :( C+) (De41 + Pry1)
t

H teAikn tiun (to 2009) extipdrtot cUpdwva pe To untddelypa Gordon wg D(2009)*(1+g)/(r-g), 6mou g
0 QVAUEVOUEVOC PUBUOC UETABOANC TWV PEPLOUATWY KL I N AVOUEVOUEVN anodoaon. Q¢ LEAAOVTIKO
UECO pUBUS LETABOANG TWV UEPLOUATWY (g) KOL LEGN AVOUEVOUEVN TIPAYLATLKN anodoon tou S&P
500 peta to 2009 (r) untoBéoape g=0.014 (Selypatikog pécog 1870-2014) kat r=0.05 (6mwg KoL oTh

Havpn ypopun).

10000

Tipég Tou deiktn S&P 500
(atrotTAnBwpPICHEVEG)
1000 | Mapouoa agia Twv
MEAAOVTIKWV HEPIOUATWV

=

=1

=

100 -
Consumption-Discounted
Dividends, (y=3)
10 ‘ . ‘ . ‘ ‘ . ‘
1860 1880 1900 1920 1940 1960 1980 2000 2020 2040

‘ETOG
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MaBnpatika epyadeia
Mo To uTtdAourno TNG UANG Ba XPELACTOUE TECOEPLG KAVOVEG.

Kavovag 1
Av M, X tuxaieg petapAnteg, tote cov(M,X) = E(IMX) — E(M)E(X)

Kavovag 2

Av 10 X akoAouBei tnv AoyaplBpokavovikr katavopur, SnA. In(X) = x~N(E, a,zc), tote In(E(X)) =x +
1

E O'_%.

Kavoévog 3

Av oL tuyaieg petafAntég X, M akoAouBoUv amo Kowvou TV AoyapLlOOKOVOVLKY) KOTOVOLLN, TOTE
In(E(MX)) =m + X + %var(m +x)=m+x+ %0'3,, + 02 + Gy, OTIOU Gy N CUVSLAKU POV

HETAEL TWV M, X.

Kavovag 4 (Ao tou Stein)

Av X, M tuyaieg petafAntég mou akoAouBoUv amod Kool Kavovikn katavopr kot M=f(Y), érmou Y

tuxaia petafAnth, n ouvaptnon f eival mapaywynaoiun o oAo ta onueia kot [E(f’)[<ee, TOTE
Cov(X,M) = E(f ’)Cov(X,Y).
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To emutokLlo pndevikoL Kvduvou

Mw¢ UIopoUE VO XPNOLUOTIOLGOUE TNV KEVTPLKA dOpHouAa amoTtipnong (4) yla va
kaBopiooupe tnv anddoon evog tithou pundevikol Kvduvou;

e AgumoBéooupe Ot 0 TitAog KooTilel 1 eupw Kat uTtooxetal éva olyoupo payoff X;,; =
R{ =1+ rtf oto t+ 1, émou rtf elval to emutokio pndevikou Kivduvou.

n 1 r n I 1 1 ’ 1] 1 ]
o) MndbevikoU kvdUvou  emeldn elval yvwoto otnv mepiodo £, KaTd cUVETELD OEV UTTAPXEL

afeBalodtnTa WG POC TNV anddoon Tou TitAou.
o Totg, andtnv P, = E; (M1 X;41) MPOKUTITEL :

1
1= E(Mt+1R{) = E(Mt+1)R{ = R{ = Et(Mtyq)

(7)
To emutokio undevikou Kvduvou elval avilotpodw avaAoyo tou Seopeupévou peEcou SDF (8nA.
NG AVAPEVOUEVNC TLUAG Tou, 8e60UEVNG TNG TTANPodOpnaong oto t).

1. Tava anhoucTteloOoUE TNV avaAuon, ag uTtoBEocoupe yia Alyo OTL n katavaAwaon Sev elval
Tuxaia LETOPANTA KoL KOTA CUVETTELD OL ETEVOUTEG yvwpilouv pe BeBaldtnta tn LEAAOVTLKY TOUC
katavdAwon, E;(Crypq) = Cryq.

. , , Cer\ Y .
e  Xpnowonowwvtag ekBeTkn xpnowotnta, M, = ) ok avtikablotwvtog
t

otnv (7) 1o My, 4, éXouue:

o g () -5 "

e  Opilovtag4Ciy1 = In(Ceyq/Ce) K('XLT‘tf =In R[Kou naipvovtag AoydplOuoug tng (7’) :

v/ = —In(B) +yAc4 (77)

0  To emtokLo Uundevikou KvdUvou gival uPnAo OTav oL KATaVOAWTEC-eMeVOUTEG gival
avumopovoy, nk. 1o f elvat xapnAo.

0  To emtokio undevikoL kvduvou eivatl uPnAd otav o pubuodg PeETaBoANG TNG KATAVAAWGCNG
givat vnhdc.

0  Me dedopévo Tov avapeVOUEVO puBUO HETOBOANG TNG KATAVAAWGNG KOL TO B, TO EMITOKLO
punéevikou KvdUvou auvédvetal 600 auvfavetal n armootpodr otov kivduvo, y.

o Tarti ta emtokia eival BeTikr cuvaptnon tou puBuoU petaBoAng Tng Katavailwaong; Otav n
KOTaVAAWGON ovapéveTal va auénBei oto péANOV, oL KATOVOAWTEC TTPOTLUOUV VO KATOVAAWOOUV
€va HEpog onuepa (Slaxpovikn umokataotaon). O Adyog elvat OTL n opLaKr XPNOLLOTNTA TNG
MEANOVTLKAC KATOVAAWONG elvol XaUNAr 0€ oXE0N UE TNV 0PLAKNA XPNOLLOTNTA TNG KATAVOAWGONC
onpepa. Katd ocuvénela, Oa pewwdel n amotopicvuon kat Oa auénBei to emttokio. Me dAa Adyla, o
KOTavoAwTHG Ba Introel éva UPNAOGTEPO EMUITOKLO YLO VO ATTOTAULEVOEL SESOUEVOU OTL LLELWVETOL
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N OPLOKA TOU XPNOLULOTNTA IO TNV LEAAOVTLKY KATAVAAWOT.

2. Tevikad, n katavalwon eival tuxaia petaPAntn, dpa untdpxet afeBatdotnta 6cov adopd TNV
UEAAOVTIKN KaTavalwon. H afefaldtnTta autr MPEMEL VO ATTOTLUATOL O KATAOTAON LOOPPOTILOG
KOL AP0l VO aVTIKATOTTpileTalL oTo Mminedo ToU eMITOKIOU.

Mo va AUGOUE WG TTPOG TO ETUTOKLO UN&eVIKoU KvdUvou UTIoBETouE OTL 0 PUBLOG LETABOANG
NG KATAVAAWGONC aKOAOUBEL o AOyapLlOULLKY) KOVOVLKN KOTAVOUNR.

e  Tote, naipvovtag AoyaplBpoug tng (7) kot epapudlovrag Tov Kavova 2, UIoPoUE va

-y 2
ypayoupe In (Et (th_tl) ) = —YVEAcpiq + yj%zc,tr Kat

S =1 Acepr — L o? 8
Tt - nﬁ+y Cr41 2 JAc,t ( )

omou E;Acy,q €lval o avopuevopevos puBpog LETaBoArg TnG KatavaAwong Kot Uazc,t n
OVaPEVOUEVN SloKUpAvVon TG KatavaAwong, dedopévng tng mAnpodopnong tnv nepiodo t.
e  Hoyxéon (8) dladépet amod tnv oxéon (7'’) wg mpog tov 6po — ]/2—2 UAzc,t- O 6poc autoc
Teplypadel tTnVv enidpacn tng afePaLdOTNTAG OTO EMITOKLO UNSEVIKOU KIVSUVOU.
e Otav n dlakupavon TG KOTavaAwong Kal (Katd cuvemnela n afefatotnta)
QUEAVETAL, OL KATAVOAWTEG AUEAVOUV TIC ATTOTAULEVCELG TOUG Lo VOl
QVTLHETWITIoOUV TepLOSoug xapunAou eloodnuatog (“saving for a rainy day”).
Katd CUVETELQ, TO ETLTOKLO PELWVETOL AOYW al&nong tng mpoodopdg mopwv.

A6pOwon THoAdynong ya Kivéuvo

XPNOLUOTIOLWVTAG TOV OPLOUO TNG cUVSLAKUUAVONG :
cov(M, X) = E(MX) — E(M)E(X) (9)
UrtopoU e va ypaPoupe TNV KEVTPLKY popuoulda amotipnong (2):
Py = E¢[M11X¢44]

g
Py = Ex(M11)Et (X 1) + cove(Myyq, Xes1)

. . , . . oo , )
XpNOLUOTIOLWVTOG TOV OPLOKO TOU EMULTOKIOU uNdevikoL Kwwduvou R, ; = , EXOUUE:

1
Et(Mg41)

Ee(X
P, = % + cove (M1, Xe41) (o

t

e O mpwroc 6pog tng (10) eival n ouvAOng doppovAa mpoetddAnong. Mag Sivel T T Tou
tithou og éva KOO0 XWPLG KIvBUVO (T.X. OTAV N XPNOOTNTA EivVaL YPOLLKI) CUVAPTNON TNG
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KOTavAAwaong, N N KatavaAwaon eival otabepr] Kal N XpnoWoOTNTA KN YPAULK KOl KOTG CUVETELQ
oL emevOUTEG elval oubEtepol otov Kivduvo).

e 0O beutepog 6pog NG (10) elvar n dL6POwoN TNG TN yLa Thv UTtapén Kvduvou. Evag tithog
ToU omoiou To payoff mapouctdlel BTIK CUVSLAKUUAVON [LE TOV OTOXOOTLKO CUVTEAEDTN
npoefddpAnaoncg SDF €xel upnAdTtepn TIUA amo évav Titho Tou onoiov to payoff mapouoialel
OPVNTLKN cUVSLAKUOVON HE TOV OTOXOOTLKO cuvteAeotr tpoefddAnaong SDF.

o [0 va ylvel avTIANTITA N OKOVOLKN onpacio tng StépBwong Kvduvou, pEneL va

BupnBoU e TL AVTLITPOOWTEVEL O CTOXAOTLKOG CUVTEAEDTNC TtpoeEdPANnong (SDF). And tov oplopd
Tou SDF dtav n cuvaptnon XpNoLotnTag ivat eKkOeTKN:

Moo = (22)”

KoL ard tnv (10), mpokUTTEL:

Po=202 4 cov (B (%2) 7 Xenn) (11)

e Hoplakn xpnoOTNTO LELWVETAL OTOV QUEAVETAL N KOTAVAAwWaSN. Ma tov Adyo auTo, N TN
£vOG TiTAOU pelwveTal otav To payoff cuoyetiletal BeTika pe Tov pubuod avodou tng
Katavalwong. AvtiBeta n T evog Tithou avéavetal otav to payoff cuoyxetiletol apvnTIKA LLE TOV
puBUO avodou TN KatavAalwong.

e O Adyoc eilval OTL oL KATOVOAWTEC EMOUOUV VA LELWOGOUV TN SLOKUUAVON TNG KOTAVAAWGNG
SLopoviKA.

o 'Evag titAog tou omolou To payoff cuoyetiletal BeTika pe Tov pubud avodou tng
KOTAVAAWONG, AUEAVEL TO ELCOSNA TOU KOTAVOAWTH OTAV aUTo givat Nén uPnAd KoL To PELWVEL
OTaV AUTO glval OGN YauNnAo. Katd cuvémELa 0 KATAVAAWTAG eival SLateBeLEVOC va TOV ayopAoEL
HUOVO o€ pia YonAn Twun.

0  Avrifeta, o katavoAwtng elval SlateBelpévog va ayopaoel Evay TITAO e apvNTIK CUOXETLON
LE TNV Katavalwon og pa uPnAotepn T SLOTLTO £L0OSNUA Od QUTOV TOV TITAO HELWVEL TNV
Slakupaveon tnNg KatavaAwong.

e Eva mapadelypa tng apxns autng eival n aocdpaiion. H aopdieia anolnplwvel akpLlBwg otav
TNV €XOUE aVAYKN, TL.X. OTOV KOEL TO OMiTL pag. MNa 1o Adyo autd MANPWVOUNE EUXAPLOTWE T
oaodaliotpa, mapdtL

O N OTATLOTIKA TUOAVOTNTA VO KAEL TO OTTITL g UIopel va elval hikpr), Ko

0 N T TNG acddAong yla To PEco achaAllopevo eival uPNAOGTEPN Ao TNV AVAUEVOUEVN
anolnuiwon pos€odAnpévn Ue TO EMITOKLO UNdevikol KvdUvou.

To aodaAiotpo Kwvduvou |

Atloypada pe uPnAdtepo kivbuvo mpenel va €xouv UPNAOTEPEG avaeVOUEVEG amodOoeLC. To
aodaliotpo KivdUuvou opiletal wg n unmepPAAAOUCO AVALEVOUEVN ATTOS0CT TIAVW ATIO TO EMLTOKLO
unéevikou Kwvduvou.

XPNOLUOTIOLWVTAG TNV OTTELKOVLON TNG KEVIPLKAS POPUOUAAG amoTipunong oe 6poug anoddcewy,
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£XOUUE
1=EM¢1Re41) (6)

, X
ormov R, =221

r).

XpNOLUOTIOLWVTAG TOV 0PLOUO TNG CUVSLAKUUOVONG

elvat n akaBaplotn anddoon evog tithou, R=1+r (n kaBapr anodoon sival to

cov(Mey1,Re1) = E(MeyqRet1) — E(Mpy1)E(Reyq)

propoUpe va ypaoupe Tty (6) wg :

1=EWM41)E(Rt41) + cov(Meyq, Reyq) (12)
XpNGOLUOTIOLWVTOC TOV OPLOUO TOU EMLTOKIOU pUNSeVIKOU KvdUvou , R,{ = E(Ml 5 £XOUUE:
t+1
E(Re41) — R[ = —R[COV(Mt+1'Rt+1) (13)
n
_pf—_pf w(Cre1)
E(Re1) = R = =Rl Beov (522, Ry, ) (14)

e  Hamnddoon evog Tithou eival lon Ue To EMITOKLO UNdeVIKoU KIvdUVOoU ouv éva acdAALoTPOo
KwwSUvou, To omolo e¢aptdtal amod tnv cuvSlakUPavVon LETAEY TG amddoong Tou TITAou Kol Tou
AOyou uTtoKaTAoTaoNG TTapoUoag Pe LEANOVTLKI KaTavalwon.

Av UTTODE0OUIE LA CUYKEKPLUEVN CUVAPTNON XPNOLUOTNTAG, TL.X. EKBETIKA XPNOLOTNTA,
MTTOPOUE VA AVTIKATAOTOOUE TNV OPLAKI XPNOLLOTNTA LUE TNV KatavaAwon. And tnv oxéon (14)
T(POKUTTTEL:

E(Ris1) — Rl = ycov,(Acesr, Ris1) (15)

o  To aodpaAlotpo KvEUVOU Elval YPAULKE CUVAPTNON TNG CUVSLOKUMAVONG LETAEY TNG
anddoaong Tou TitAou Kot Tou pubpol avodou TNG KATavAaAwong.

e  Tithoy, Twv omolwv oL anodooelg apouaotdlouv BeTikr (apvNTIKH) CUCKETLON HE TNV
KoTtavaAwaon, £xouv BeTko (apvntikd) achaiiotpo Kivduvou.

O  Xg OLKOVOULKOUG Opouc, oL eMeVOUTEG MPEMEL va IPOooSoKoUy anddoaon LeyaAUTEPN Ao TO
ETILTOKLO UNSevikoL Kivéuvou yla va KpaTHoouV £va TitAo o omoiog auéavel TV StakupAven TG
Katavaiwong (kivéuvog).

0  AvriBeta, ol emevduTEC gival SlateBeluévol va KpATHOOUVY £vav TITAO O OTOLOC ELWVEL TNV
SLoKUPAVON TNG KATOVAAWONG, £0TW €AV EXEL AVAUEVOUEVN amOS0an ULKPOTEPN ATIO TO EMLTOKLO
punéevikou Kwvduvou.

0 Tevikad, n avapevopevn anodoon evog tithou elvat BeTikr cuvaptnon tou Kwduvou.
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AtadopeTikd kavevag enevbuThg 6ev Ba kpatoLoe tithoug uPnAol kvduvou.

0  Inueiwon: Onwg MPOKUTTEL OO TOV OPLOUO TNG avapevopevng anodoong Er(Riyq) =
E:(X¢41)/P;, ue 6edopévo to avapevopevo payoff, tithot pe xaunAn (uPnAn) Tt éxouv udnin
(xaunAn) avauevopevn anodoon.

Anodeién tng (15)

Ma tnv anodeign tne (15) Eekwvape anod tnv (13) ue

-y o
Miy1 =P (Cz—tl) = enMey1) — pIn(B) YACt+1 .

Edapudlovrog to Afppa tou Stein (kavovog 4):
cov(MHl,Rti_H) = cov; (eln(ﬁ)_ymm;Réﬂ) = _yEt(Mt+1)C0vt(ACt+1rRtl;+1)'

_ cov(Mey1,REy 1)

AvtikaBlotwvtag otnv E(R};H) — R{ = M £XOUE:
t+1

E(Rti+1) - R[ = VCOUt(ACt+1;R£+1)-

To aocdaAiotpo kwwduvou i

Av oL armo800elg Kal N LeTaBOAN TNG KATAVAAWGONG akoAouBoUV armd Kowou AoyopLlOOKAVOVIKN
KOTOVOLLR, TOTE UIOPOUE va TApou e AoyapiBuoug Tng (6) kot va ebapudcoupe Tov kavova 3.
E; In(M;,1R:+1) = 0. Naipvovtag AoyapiBuoug tng aplotepng MAEUPAC,

1 1 .
Eemiyq + Eelpyq + Evart(mtﬂ) + Evart(rt+1) + cove(Meyq,7441) =0 (6")

Ct+1

Av n xpnowdtnta sivat ekBetikn, My = B ( B
t

v
) , TOTE

M1 = INB = yAceys.
Apa Egmyyq = Inf —yAcyq, vary(meq) = y?var,(Aceeq).

AvtikaBlotwvrag otn (6°), £xoupe
1 1 ”
Eirpyq + Evart(rt+1) =—InB +yEAceyq — Eyzvart(ACt+1) + ycovy(1p41,4¢41) (67)

. , . . . . i
Av 1o agloypado sivat 1o afloypado pndevikou kwvbuvou, Tote var(rt ) = 0 kol

covt(mHl,rtf) = 0. Ano tnv (6’) mpokUTmTEL
1 2
Etrtf =—Inf +yEAcryq — Eyzvart(ACt+1) (6")

Adatpwvtag tny (6”’) amo v (6”'), mMPoKUTTEL TO AoPAALOTPO KLVSUVOU WG
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1 ’
Eirepq + Evart(rt+1) - rtf = ycov(Tt41,ACt41) (15')

H povn dtadopd tng (15°) amd tnv (15) elval 6tL otnv aplotepr MAsupd tng (15’) mpokUMTeL 0 6pog

%vart (1t41) AOyw NG AoyaplBULKAG TIPOOEYYLONG TNG AlOS00NG.

OL avapevopeveg anodooelg Twy afloypadwv kabopilovtal ano tnv cuvonkn

In Et(Mt+1Ri,t+1) =0
YroB£tovtag 0Tt oL HeTaBANTEC akoAouBoUV TNV AoyaplOOKAVOVLKA KOTAVOLN Kol
edappolovrag tov Kavéova 3, maipvoupe:

1
I E;(Mep1Riee1) = Eemepy + Etiepg + Evar(mt+1 +75041) =0

e AvtkaBiotwvrag Ty My, = log(B) — yAcs,1 otnv e€iowon kot AUvovTag we tpog Tty
avapevouevn anddoon tou agloypadou, KOTAARYOULE OTO UTIOSELYUA amoTipunong.
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ZTATLOTIKA SESOHMEVA KL XOPOLKTNPLOTLKA TOU GTOXAOTLKOU OUVTEAEOTN

npog§odpAnong
Mivakog 2: OVOUAOTIKEG amodooelg otig HMA
1871-1999 1926-1999
Méaoog TuTt. Am. Méaoog Tum. Am.
InL+r) 0.090 0.167 0.105 0.182
In(1+ ") 0.047 0.026 0.046 0.033
In(1+ 7) 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
f‘ 0.021 0.075 0.031 0.045
Snpeiwon: : AnoSoon petoxv »  #/ : OVOUAOTIKO EMLTOKLO PNSEVIKOU KWEUVoU, 7 :
TANBwWPLoMAG.
Mivakag 3: Npaypatikny unepBallouvoca anoddoon petoxwv HMNA
1871-1999 Re
Méaoog 0.057
Turt. Am. 0.181
1926-1999 Re
Méoog 0.079
Tum. Ant 0.195
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Amodooelg xpnuatiotnpiou Kat 3-pnviaiwyv Treasury Bills otig HMA 1927-2002.

Fanl Faduma

T 1D Tosd Tasd 1T 23 Frad oD
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AmodooeLg Kot kivouvog (tuttkn amokAlon) 1947-1996

average relum, percent
16 —
u}
12 og™
D% Ecually weighted
SRP=10
g ‘alue waighted
4 -
Corporale bonds
Treasury bill igumm| bords
] ‘ 1 1 1 1 1 1 1 ]
[} i 8 12 16 e} 29 2 a2
standard desialion of return, perncent
Notes: Triangks ara aqually weighiad and valua welghted NYSE; SBP 50
thrag-morith Trassury bill: ban-yaar governmant bond: and corporata tond
returms. Unmarked souares ara HYSE siza portfolics.

MpaypaTikég (amonAnBwplopéveg) anodooslg Kal kivéuvog 1927-2002

Ouoloya Metox£c-Opdioya
Méaon stiola anodoon 1.1 7.7
TuTukA artoKALoN 8.6 20.8

Atio 1000 SoAapiwv to 2002 ta omnoia emevduOnkav to 1927:
310 xpnuatiotiplo: 1000 x (1+0.088)20041927) = 660,100 SoAdpLa
Te opoloya: 1000 x (1+0.011)2%041927) = 2 321 SoAdpla

Mivakog 4: NPaypatiko emToKlo pndevikou kivdUvou HIMA kat SDF

1871-1999 .
1+r

Méoog 0.974

Tur. Ar. 0.076

1926-1999

Méoog 0.985

Tur. Am. 0.046
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Inueiwon: ﬁ elval n anomAnBwpLopévn TIU eVOG ETHOLOU OUOAOYOU.

TLpog Aéve ta dedopéva Twv emitokiwv undevikol KvdUvou yla Tov HESO Kal TV SlakUupavon Tou
M;

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

1
rf 147

Avapevopeveg anodooelg kot beta

To achaALoTpo KvEUVoU £VOC TITAOU elval TO YLVOUEVO SUO TTAPAYOVTWV: TNG TOCOTNTAC TOU
KWvSUVOU Kal TNG TIUAG Tou KvdUvou. Auto daivetal eUkoAa amo tnv (13), n omola pmopel va
avaAuBel we €€ng :

Et(Rzl;+1) = R{ - [))i,m/lm (16)

onou f;, €lval o ouvteleotrig moAwdpounong Tou Ri,, 010 My q kot A = var(Me,,))/
E;(M; 1) n Tn Tou kwdivou.

e Hoxéon (16) elval éva umtodelyua anotipnong beta (beta pricing model).

e  YUudwva petnv (16), oL avapevopeveg anodooslg tithwy i = 1,..., N, gival avaloyeg twv

beta (ouotnuaTKOg KivouVOoC) TWV TITAWV -
e  Ta beta avtutpoowrnevouv TNV mocdTNTA KWWEUVOU, EVW A, €lval n TLun Tou kvduvou, Kat
glvat koo yLo 6Aoug Toug tithoug.

Ct+1

-y
c ) , kaiLn oxéon (16) yivetat
t

Me ekBetikr) cuvdaptnon xpnowotntag, My, 1 = f (

Et(R£+1) = R{ — Bi.aclac

Ape = yvar(4ceyq), (16')
Bine = cov(REy1,4¢t41)
vac var(Ace41)

e  J0udwva pe TNV anekovion (16’), oL amodooelg elval ypappk cuvaptnon Twy beta pe tov
puBUO avodou TG KaTavaAwong.

e H 1w tou kwdlvou eival Betikr) ouvdptnon tou Babuol anootpodrig tou Kwdlivou, ¥, Kat
™¢ StakVpavong tTng KotavaAwaong.

e 000 Ayotepo pupokivduvol sival ot emevOUTEG, (LeyaAUTEPO ) Kal 600 Lo emikivbuvo eivat
TO OlKOVOLKO TteptBaAAov (LNAR StakVpavon tou (Ac))téco peyaAlTEPO TO ATOLTOUEVO
oodpallotpo Kvduvou.
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Kedalaio 4: To anodoTtiko 0pLO TWV EMEVOUTIKWY SUVATOTATWV
TNG OLKOVOLOG

e  To oUVOAO TWV EMEVOUTIKWY SUVATOTATWY HLOC olkovopia (mean variance frontier)
kaBopiletal amod tnv SlakUAvVon TOU 0TOXAOTIKOU cuvteAeoth poeddAnaonc.

e [0 TOV UTIOAOYLOUO TOU amodoTLkoU opiou, EEKIVAUE amo TNV Kevtplk GOpUouAa
amnotipnonc:

1=E(M¢41R4q) = E(M¢41)E(REsr) + CO?(Mt+1'R£+1) =
1= E(M41)E(Ri41) + pmro(Mes)o(Risq) =

i f _ o(Mgyq) i

E(RIL?+1) - Rt - _:DM,RL E(Mtii) O-(Rllf+1) (17)
Aoyw Tou Ot 0 cuvteAeoTAG ouoxétiong —1 < py pe < 1, OAoL OL TITAOL TIPETEL VAL EXOUV
ovapevopevn untepfaiiouca anodoon:

IE(REs1) = RL | < Set o (RE,,) (18)
e  Hoxéon (18) opilel To cUvoAo Twv MBavwyv cuvSuaopwy PeTatl anddoong Kat Kvduvou
LG OLKOVOUiag.

e  OMololcouvbuaopol E(R};H) — U(Rl‘;_”) TIPEMEL va Bplokovtal otny Teploxn Q Tou
Slaypapporog 4.

To 6pLO TOU CUVOAOU TWV EMEVOUTIKWY SUVATOTHTWY ARSB eivaito amodotikd 0pLo, To omoio

umoloyiletal amno tnv (17) Btovrag |pM,R‘| =1.

'OAeg oL amoddoelg mavw oto OpLo AR'B TapouacLalouV TEAELO CUCYETLON LLE TOV CUVTEAEDTH

npoefdPAnong.

0 Amnobooelg mavw oTo ART TIaAPoUCLAlOUV TEAELD APVNTLKI) CUCYXETLON LE TOV CUVTEAEOTN
nipoe€dPAncong, SnA. TEAsLa BETIKY CUOYETLON LE TNV KaTavaAwaon. EmMopévwg £xouv Tov
vPnAoTepO KIvOUVO Kal Katd cuvemneLla tnv uPnAotepn anodoon.

0 Amnobooelg mavw oTo RfB TapoucLalouv TEAELD BETIKN) CUCYXETLON JLE TOV OUVTEAEDTH
npoe€dPAnong, SnA. TEAELX OPVNTIKY) CUCKETLON UE TNV KOTavaAwon. Emopévwg £xouv Tov
XOUNAGTEPO KIVOUVO Kal KATA CUVETELD TNV XapnAoTepn anodoon.
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E(R)
<— Mean variance frontier
of risky assets
*— Tangency portfolio
Q
R

Figure 4: Mean-variance frontier

e  'OAec oL amoSO0ELG MAVW OTO OPLO TTAPOUCLALOUV TEAELD CUOXETLON HETAEL TOUC KaBwC Exouv
TENELA CUOYETLON UE TOV ouVTEAEDTH TPoeEOPANONC. KaTA CUVETELX UTOPOULE VA AVOTTAPAYOUUE
k&Oe anddoon R™ mévw oto 6plo AR'B W¢ YPAUULIKO cuvuaouo Suo AAWV amoSOcEwWVY TIou
Bplokovtal emiong mavw oto 6plo, TLY.

R™ =R/ +a(R™ - R))
yla kamola otabepd a.

H péylotn unepfdarlouvca anddoon ava povada kwvduvou (péyloto Sharpe ratio) mou mpoodEpel
pLo otkovopia kaBopiletal amo tov Babuo anootpodrg Tou KvEUvVou Kol TNV SLAKUAVON TNG
KoTavaAwong.
O Adyog untepBaArroucag anodoong mpog Kivouvo sival yvwoto wg Sharpe ratio:
E(Re+1)—R]
O'(Ré+1)
H kAion Tou mean-variance frontier eivot to péyloto Sharpe ratio mou pnopei va pog mpoodépet

= Shape ratio

pLa otkovopia - H kAlon autn sivat:

(Rt+1)—R£c
o(Rt41)

_o(M¢yq) f
= By (M 1)R; (19)
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TOpdwva pe tnv (19), to péyloto Sharpe ratio piag okovopiag eival BTk cuvaptnon Tng
SLaKUAVONG TOU OTOXAOTIKOU CUVTEAEDTH ATMOTIHNONG KOL TOU EMITOKIOU pndevikou Kivduvou.

Mo va pocdlopiooupe pe peyalUTepn aKplBeLa TIG OLKOVOULKEG HeTaBANTES TTou KaBopilouv to

péyloto Sharpe ratio unopoUpe va umtoBécoupe ekBetikr xpnowwdtnta. Onote - My, =
B(Cry1/Ce)7Y . Ztn meplmtwon auth n (19) yivetal:

E(Res1)-R]
O'(Ré+1)

— 0(M¢iq)
E(M¢yq)

~ yo(4cis1) (20)

e  To péyloto Sharpe ratio oG owovopia eivat Betik cuvaptnon tou Babuov anootpodng
KwwSUvou Kal tng Slakupavong TG KATavaAwong.

0 'Oco meploocoTePo amooTpEPETAL TOV KivOuvo 0 emevSUTHG, TOG0 UPNAOGTEPO TO AMALTOUEVO
aopaALoTpo yla KABe povada kivduvou.

o 'Oco 1o enikivbuvo eival to owovoutko nieptBaiiov (LPnAn Stakvpavon tou AC ), t6oo
UEYAAUTEPO TO AmAlTOUPEVO 0dAALOTPO yla KABe povada kivduvou.
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To nalA tou acpAALOTPOU KLVEUVOU TWV LETOXWV
Av to UTtOSelypa CCAPM £xeL UMELPLKE LOXV, TOTE TO Sharpe ratio pLag oyopdg €XeL €va aVWTOTO
0pLo. Arto tnv oxéon (10) ka (20)

E(Rt+1)—R[

U(R£+1) < yo—(ACt+1) (21)

e  To avwrtato 6pLo Tou Sharpe ratio eivat yo (4cs4q)-

o [ va loxVeL n oxéon (21), To y mpémneLva eivat oAU uPnAo.

o T mapadeypa, otig HMA tnv epiodo 1948-1980 n mpaypatikr anddoon tou

Xpnuatiotnpiou Atav 9%, TO MPAYHATLKO ETIITOKLO EVIOKWYV YPAUUATIWY TOU Anpooiou Atav 1%

KOl N TUTULKN QTTOKALON TWwV aroS00ewv Tou Xpnuatiotnplakou Asiktn ntav 16%. Katd cuvénela,

E(Re+)=R]
o(Rt41)

0 Amo TNV AAAN PEPLA, N TUTILKA amtOKALon Tou puBbuol avodou Tng Katavaiwong ntav 1%.

0.09-0.01
= =0.5.
0.16

o T va woyvel n aviootnta (21), o Babudg anootpodrg kKvdUvou Twv enevéutwy, ¥, Ba
£nMpemne va gival peyalutepog amno 50.

To mapandvw npoPAnUa tRpe tTnv ovopacia equity premium puzzle amnoé toug Mehra kal Prescott
(1985).
o Xnueiwon: To nal) Tou ac@PaALoTPOU KIVOUVOU TWV UETOXWYV EXEL UAAAOV LOTOPLKN onuaoia,
KaGWe¢ QaIVETAL VO LOXUEL LOVO OE OUYKEKPIUEVEG TEPLOSOUC, OMWC N MEPLOSOC UETA ToV 2°
TTaYKOOULO TIOAELO Kol EwG Iepitou o 1999. Se ueyadvutepa Seiyuara, onwe yla napadeLyua oto
Selyua 1871-2010, bev toyvet (to delyua auto nepilauBavet tnv kpion tou 1929-30, To okaotuo
¢ pouokac tou NASDAQ tou 2000-2001 kat TnV XpnUATOMLOTWTLKY Kpion tou 2008-2009. Katd
Ta teAevtaia 140 ypovia n mpayuatiky anodoan Tou xphuatiotnpiov ntav 6,2% (oxt moAv
SLOPOPETIKN ATTO TWV TEAEUTAIWVY 62 ETWV), TO MPAYUATIKO ENMULTOKLO EVIOKWV YPAUUATIWY TOU
Anuociou Ntav 2,8% kal n TUTLKN QIOKALON TwV armod00ewV Tou XpNUaTLoTnpLakoU Agiktny nNtov
E(Rer1) =R/
o(Ris1)
ATIO TNV aAAn UEPLA, N TUTTIKN artokALon Tou puduou avodou tn¢ katavaiwong ntav 3,5% (n
KatavaAwon ixe ueyaAutepn UETaBANTOTNTA TipLv ToV 2° maykoouLo toAeuo). Na va t.oyueL n

_0.062-0.028
T 0174

=0.2.

17,4%. Kata cuvenela,

aviootnta (21), o BaBudc amootporic ktvduvou twv emevdutwy, Yy Ja énpene va ival
UEYAAUTEPOG amd 5,7, mou elval éva Aoyiko VoULEPO.

To malA tou enttokiov pndevikov Kwvduvou

AkoOunN kat av fuootav Slatebelpuévol va amodextolpe évav unAo Badbuo amootpodrg kKivéuvou
yla TouG enevOUTEG, To UTOSELYa Ba prmopouoe va e€nynoel To uPnAd aopAaALloTpo KvdUvou Twv
HETOXWV, aAAG OXL TO HEDO eMLTOKLO HNdevikoU kvduvou. To mall autd ovoudoTtnke to talA Tou
gTtokiov undevikoL kvduvou.
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Ma va yivel katavontr auth n npotaon, o¢ Bupunboulpe tn kevtplk GopuouAa Tou kaboplopou
TOU emutokiou Pndevikou Kvduvou

rtf =—=Ing +yEdceyq (8)
O péoog pubpog petafolnc tng katavaiwong 1948-2010 Atav 2,2%. Katd cuvénela, pe y=17 (to
ormolo eilval amapaitnto yla va eEnynoet 1o aodAALoTPOo KIvEUVOU TwV LETOXWV TNV Tepiodo auth)
TLPOKUTITEL amto TNV (8)

r/ + B =034 (8
KaBwg to 8 eival kovtd otn povada , apa In(B) elval kovtd oto pnéEv, To MPAYHOTIKO EMUITOKLO
undevikou kKivduvou Ba €mnperme va eival 34% (umepBoAikd uPnAs). Emopévwe, To ulodelyua dev
elval og B€on va e€nynoelL To HECO ETULTOKLO TNG oKovouiag (mepimou 1,8% og MpayUATIKOUC OpoUg
Kal mepinou 4% o€ oOVOUAOTIKOUG OpOUG).
Kata ouvemnela, To UTOSeLya Tou Katavalwtr) Sev eivol og B€aon va €nynoOeL TO PEGO ETLTOKLO
UNéevikou Kvduvou pe uPnAn amootpodr) oto Kivduvo. Opwc akoun kat av Atav os B€on va
£€NyNOoEL TO HEOO EMUITOKLO pE €va y=17, autd Ba onpatve cUpdwva pe thv (8) otL pa avénon tou
OVOUEVOUEVOU puBuoUl avodou TNG KaTavaAwong Katd po povada Ba odnyolos os pLa avodo tou
ETILTOKIOU KaTd 17 MOocOooTIalEG LOVASEG, KATL TTOU Sev mapaTnpeital otn MPAYHOTIKOTNTA OE Kapla
olkovouia.

Eppunveieg

H amotuyio tou CCAPM va e€nynoeL To LEco aodAALOTPO KVEUVOU KOl TO LECO TTPAYHOTIKO
ETILTOKLO TNG olkovouiag pmopet va e€nynBel pe Stddpopoug Tpomous. Meplkég MIBAVES epunVeleg
gival ol akOAouBec :

1) OLuPnAég XpNUOTLOTNPLOKEG ATOSOCELG TOU TTapeABOVTOG sival TUXALEG.

2)  Ymdpyxel pua Betikn eMAEKTIKN LepoANia OTIC LETPAOELG TWV HEOWV amOdOCEWV.

3) Ouenevdutég mpoodokouoay EVa KpOY OTOL XPNIATLOTHPLA TO OTtolo TIOTE SeV OUVERN
(«TtpOPBANUA peso») — KL OpwC cuVERN TeALKA To 2008.

4) To unodeypa CCAPM otnv Baotkr (amAoikn) popdn tou eivat Adbocg.

Epunveia 1. To eniyeipnuo autd onpaivel 6t n ayopd akoAouBoUoe CUVEXWG Lol KEPSOOKOTILKN
douoka. AuTO OUWG Sev €lval LA LKAWVOTIOLNTIKN €€nynon.

Eppunveia 2. OL armoS00ELC TOU XPNUOTLOTNPLOKOU SeikTn SV Elval AVTUTPOCWITEUTLKEG TWV
anmodOCewWV TOU CUVOAOU TWV ETALPLWYV KABWG OTO XPNHOTLOTNPLOKO SelkTn ouumneplhappavovtal
MOVO oL eTalpieg mou enélnoav (Kal OxL aAUuTEG oL omoieg ékAeloav). Katd ocuvemela, ol anmoSOoEeLg Tou
Selktn gival peyalUTepeg Ao TIC TTPAYHATIKEG LOTOPLKEG amOSACELG TOU CUVOAOU TWV ETALPLWY. Me
AAAa AOYLa, Ta epTELpLkA SeSopéva TAvw ota onoia otnpiletal To mal\ eival mapamAavnTika.
ErutAéov, oL akadnuaikeg LeAETEG emikevTIpwvovTal oTig H.MN.A. érou mapatnpolvtat oL UPNAOTEPEC
Lotoplka amodooelc. ANa xpnuatiotipla Sgv apouactdlouvv tny ibla elkdva pe amotéAeopa va
UTTAPXEL PLO BETIKN ETUAEKTIKA LepoAnPia OTIC LETPNOELS TWV LECWV amodocswv (Brown,
Goetzmann and Ross, 1995). MapoTL apKeTA GAAO OVETTTUYLEVA XPNUOTLOTH PLO TIPOTEDEPAV
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anodboelg ouykpioweg Le Tig H.M.A. otn petamnoAepikn nepiodo, ot Jorion kat Goetzmann (1999)
Selyvouv OtL oL amodooelg o TOAAAQ ATIO TO XPNUATLOTHPLA AUTA NTAV XOUNAECG OTLG apXEC Tou 20°°
awwva.

Eppnveia 3. MNMoAMol epeuvntég Loxupilovtal OTL Ta Apepikavika SeSopéva eival mapamAavnTKA yia
Sladpopetiko Aoyo. Ot emevSUTEG Unopel va mepipevay Ty TBavotnTa evog KAtaotpodLkou
YEYOVOTOG TToU Sev €XeL aKOUN cUUPBEL. AUTO To ‘peso problem’ umovoel OTL n SelyHaTIKN
METABANTOTNTO UTIOTLUA TOV TIPAYHOTIKO Kivouvo emévéuong oe LeToXEC. Eotw Aoumov OTL éva
KOTAOTPODLKO YEYOVOC Uopel val 08Ny oeL o€ TIOAU PEYAAEG OMWAELEG TWV LETOXWV (LEYAAEC
apVNTIKEG amodOoELg) Kot PLeydAn StakUpavon (kivduvo). Av oL emtevduTéG Bewpolv OTL UTIAPXEL £0TW
KO pLat JKpn TiBavoTtnTa eVOg KataoTpodikol cuBAvtog, TOTE N AVAPEVOUEVN anoSoon TwV
UETOXWV UMOPEL val €lval TTOAU LIKPOTEPN QIO TNV SELYUATIKI. ZUYKEKPLUEVA, oV UTIOBECOUE OTL
uTtAp)ouV duo KATAoTACELSG (1 KoL 2, OToU) Kal oL eMeVOUTEC TPOoSoKoUV OTL atn kKataotaon 1 (2) n
ovapevopevn anddoon mavw amnod To emtoklo pndevikol Kivduvou elval E(R;) (E(R,)) kot n tumikn
anokAon o(1) (o(2)) kat n deopeupévn miBavotnta tn epiodo t va BplokeTal n ayopad TNV EMOUEVN
neplodo otn kataotaon 1 (2) ivat it (1-1), Tote N avapevouevn anodoaon sivat

E{(Rep1) =mE(Ry) + (1 —m)E(R,)

Me =90% kot E(R1)=8%, E(R2)=-30%, n avapevopevn anodoon sival 5.2% (0.9*8+0.1*(-30)). H
KATAOTAON 2 OTIAVLA CUVERN, KAL KATA CUVETELA N LECH ArOSoon TG ayopds LOTopLKa NTav 8%, n
anodoaon otn KOAR KOtaotaon Tou Koopou. MNMapoAauta, ol eevSUTEG Tiepipevay amodooelg
XAUNAOTEPEG TTO TOV LOTOPLKO AOECUEUTO PETO, dNA. 5.2%, eneldr) mpoeodAovaav tnv nmibavotnta
EVOC Kpa.

Eniong, KaL n avapeVOLEVN TUTIKI QITOKALON TWV amodooewv Unopel va eivat oAU peyaAltepn ano
™V SELYUOTIKN.

E(0¢r1) =7 0y +(1—7) o,

Mo napadelypa, pe n=90% kat 0:=18%, kat 0,=70%, 0 aAvVOUEVOUEVOGS KivOUVOC (TUTILKN ammdkALon)
eivat 23.2% (0.9%18+0.1*70). Emeldn n KatdoTtaon 2 omAavio. cUVERN, N TUTTLKY AmOKALoN TwWV
anodOoewVv TNG Ayopds LoTopLka NTav 18%, o kivéuvog otn KaAr Katdotoon Tou KOopou. Eneldn
OUWG oL emevOUTEG mpoefodAovoav TNV TBavotnTa evog Kpay, O AVAUEVOUEVOG KIVBUVOG NTav
peyalutepog, 23.2% vavtl 18%.

Katd ouvémela, n avapevopevn (dsopeupévn) unepBallouvoa anoddoon avd povada kKivélvou
(Sharpe ratio) givat pikpdtepn amd tnv detypatikn (adéopeutn) kot to alA Sev vdiotatal. To péco
Seopeupévo Sharpe ratio (6nA. to Sharpe ratio mou ot emevéuTtég mpoodokoUoav KATA LECO OPO)
elva 0.22 (=5.2%/23.2%) kaL 6xL 0.44 (8%/18%)

56



H xpnuatoowkovoutkr kpion tou 2007-2008 pag umevBupLoe OtL n mbavotnta evog Kpay Sev gival
opeANTEa. OL HETOXEG oTa SLeBVN XpnUatLloThpLla €xaocay amno to ¥ €wg ta 90/100 tng atiag Toug Kat
N SlakLLOVON TWV PETOXWV TIEVTATMAOCLAOTNKE UETA TNV Katdppeuon tn¢ Lehman Brothers tov
ZentéPpLo tou 2008. O S&P 500 £xaoe To 2008-2009 10 60% TNG AflOG TOU KAl N TUTILKI TOU
anokAlon avénbnke oto 70%.

Eppunveia 4. To untodetypo CCAPM eival avapdiBoAa pia oAU armAouoTeUEVN TiEpLYpadr TNG
TPAYHATIKOTNTAG. AV UTIOBECOUE OTL KATA BAon To UTIOSELYUA lval cwoTtd aAAd aduvatel va
£€NYNOEL TA EUMELPIKA SeS0UEVA AOYW UTIEPPOALKA TIEPLOPLOTLKWV UTIOBECEWVY, TOTE UMOPOULE VOl
XOAOPWOOUE KATIOLEG UTIOBEDELG TOU. 2Tn KaTteLBUvOoN auth €xeL knBel n BLBAloypadia ta
teAevutaia 20 xpdvia. Ot emektdoeL; Tou Bactkol umodeiypatog CCAPM sival moAAEG. MEVIKA OLWCG,
UTTOPOUE VA TIC KATOTAEOUE OF TPELG KATNYOPLEG.

1. Ymodeiypata pe GAAEC HopdEC CUVAPTNGONG XPNOLLOTNTAG KOl ELBLKOTEPA UE N
Sloomacipotnta (non-separability) Tng kaTtavaAwong otn cuvaptnon xpnoLluotTnTag. Xta
UTTOSELYOTA QLUTA N OPLOKI XPNOLLOTNTA TNE KATAVAAWONG €lval CUVAPTNON KATTOLWY
HeTOBANTWY Katdotaong. Katd cuvénela, To acdaAlotpo KvGUvou gival cuvaptnon tng
OUVSLAKUAVONG TWV OIMOSOCEWV HE TNV KATAVAAWGCN KaL TNG OUVSLOKUOVONG TWV
amoSOCEWVY UE TIG HETOPANTEG KATAOTAONG. AV N TEAEUTOLA EIVAL OLKOVOULKO GNUAVTIKD,
UTtopoUUE va ENyNOOUUE TO aodAALOTPO KLvSUVOU XWPLE va XPELAOTEL va UTIOBECOU UE pLal
vPnAn TN yo to y, BAéne Campbell kat Cochrane (2000) w¢ éva AvTUTPOCWITEUTLKO
mapadelypa autol tou idouc.

2. Ymodelypota pe etepoyeveic katavalwteg — Constantinides kot Duffie (1996). H stepoyévela
£YKELTOL OTO OL KATOVOAWTEC €XOUV ELCOSNO aTtd £pyacio TO omolo UTOKELTAL OF £val
L6LooUYKPATIKO 00K, SNA. 0 KATAVAAWTAG AVTILETWITLIEL EKTOC artd Tov Kivouvo va PelwBel n
afia tou afloypadou Tou (Kowvdc yia 6Aoug) Kat Tov Kiviuvo va petwBel to etoddnuad tou
ylati og pa Odeon pmopel va Aot Thv epyacia Tou. Av o Kivbuvog autdg cuoyeTileTal
QPVNTIKA PE TIG amodOoeLS (emeldn ylo mapadelypa, n mbavotnta va Jeivel Kavelg avepyog
elval peyalUtepn og plo Udeon otav Kat oL arnodoceLg ival XapnA£g), to achailotpo
KwwéUvou efaptdtal amd Thv eL0odnUatikh avicotnta. Oco peyalluTtepn gival n TUTIKA
QTOKALCT TOU €L00SAATOC LETAEY TWV KATAVOAWTWY, TOCO HLEYAAUTEPO KOL TO OTALTOULEVO
oodpailotpo Kvduvou.

3. Ymobeilyparta pe mapaywyn (production economy) — Cochrane (1991). tn mo amAr popdn
TOUG Ta uTtodelypata autd opilouv TN AMALTOVUEVN amodoon ota MAaioLo VoG
TPOBARUATOC HEYLOTOTOLNGNG TOU KEPSOUG TNC ETOLPLOG AVTL TNC XPNOLUOTNTOC TOU
KOTAVOAWTH.
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MAaiclo: Anodeign tne (20) :
EnavalapBdavoupe tnv (20):
E(Res1) —RL

U(Ré+1)

_ 0(M¢yq)
EM¢1q)

~ yo(4Aceyq)

Ma tnv anodelén tng (20) Eekvape amo tnv Baotkr ¢poppouAa Tou KabBoplopol Tou acdAAloTpou
KlvSUvou cUpdwva LE TO UTIOSELYUA TOU KOTAVOAWTH:
E(R,‘;H) — R{ _ _ cov(MesaResn) . Mg ekBeTIKr) cuvaptnon XpnoLoTNTaC,
_ E(Mg41)
Mo = B (222) ¥ eIB)-yIn(Cea/CO) = gIn(B)-vAces:,
Ct

XpnotpomnoloUpe To Afupo Tou Stein:

AfQppa tou Stein (unevlopon):

Eotw xf, Yt ko 1 tuxaieg petapAntég kaw v, = g(f;). Eav X kau f, akoAouBouv tnv
SLUETABANTA KAVOVIKI KATOVOUN, N 8 eivau TIapaywyrnoLn o OAa Ta onueia Kat |Et(g,)| < 00, TOTE
Covt(xt+1:g(ft+1)) = E(g)cove(X11, fes1)

Edapudlovrag to Afupo tou Stein:

cov(Myyq,REq) = covy (ﬂ (Czl)_y,Rl‘;ﬂ) = —yE;(My11)covy(Aceq, RE 1 ). AvikaBlotdvtag

: f_ cov(M, RE ) . )
otnv ,E(Réﬂ) —R; = —W, €XOULE:
E(Rtlr+1) - R{ = YCOPt(ACt+1'R£+1)- _
KaBwg cov,(Aceq,REy1) = p(Ac, R)a(4c, R)a (R}, 1), mpokumet:
E(Rgﬂ)_R[
o(Rt41)
E(Rer1)—RL
0(Riy1)

=yp(4c,R)a(4ctyq). Apa, via p(4c,R) = £1 =

~ yo(4cesq).

Eivaw ot Tipég/amod0oeLg mpoPAEYLUEG;

TL OUVETIAYETOL N KEVTPLKI GOPUOUAQ QTIOTILNONG CXETIKA LE TNV OTOXAOTLKN dtadikaoia Twv
TILWV TWV TITAWV KA, KATA CUVETELQ, OXETKA LE TNV TPOPAEPUOTNTA TWV amoSOcEwWY;

ATO TNV KEVTPLKN pOpHouAa amnotipnong (1):

Pu'(C) = E¢[Bu'(Cop1)Xp41]
KOlL UTTO TNV npoinoBeon otL:

1) to payoff tou tithou givat n peAhovtikn Twun, Xep1 = Pripq (LOXUEL OTOV TO PEPLOMA ElVaL
UNGEV av POKeLTAL yLa Jia LeToXn),
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2) Ouenevbutéc eivat adiddopol Letafy mapolioac kat LeAOVTIKAC katavdAwonc (u' (€0 =
u'(Ceyq1)). Autd pnopei va cupBaivel (a) 6tav n xpnowotnta, u(C), eivat ypapuikr cuvdptnon
NG KatavdAwong n (B) n katavaAwon eival tuxaiog nepinatog, SnA. un poPAEYWn, (E:[Ciyq] =
Ct)

3) To xpovikd dtaotnua petagu t kat t + 1 sivat uikpo, dnA. =1

OUVETAYETAL OTL :

Pt=Et[Pt+1] (22)

JUUPWVA PE TNV oxEon (22), oL THEG TwV afloypddwy elval pn mpoPAEPLUEC. H Tiun elval éva
martingale, &nAadn n kaAUtepn MPOPAePn TNG LEANOVTIKAG TLUAG ELVOL N CNLEPLVH TLUN.

Mua eld1kn meplmtwon evog martingale eival éva random walk. e AoyopiBpoug

Pt+1 =Dt t Et41 (23)
onou E(e) =0, var(e) = o2.

H otoxaotikn Stadikaoia (23) xapaktnpilel kepSOOKOTIKES TIUEG O BpaxuxpoOvIoug opllovtec.

Y€ LOKPOXPOVIOUG 0pilovTeg, oL ouvOnkeg 1-3 Sev LoxUouv (N KatavaAwon mapouctalet
Stakupavon kal B < 1). Tote:

Et(Rtl;+1 - Rz{) '
_ Covt(Mt+1;Ré+1)
E(M;4q)

0t (M¢11)
= —————<0(Re31)pt(Mp 41, Re)
E,(M,,,) t Ne41)Pe M4, R

= Y0 (Ace41)0t(Re1)pe(Aces1, Revr)

To acdaALotpo KivdUvou PeTaBAAAETAL SLaXPOVIKA OTAV LETOBAANETAL:

1) O BaBuog anootpodng KvSUVOU TwV EMEVSUTWV (V),

2) H&wkupavon tng katavelwong ( o:(Acey1) ),

3) H éwkvpavon twv anodocewv ( 6¢(Riy1) ),

4) O ouvteAeoTn CUOYXETLONG LETOEL TWV ATOSOCEWV Kal Tou puBbpou PetaBoAng Tng
kataveAwong ( pe (Aces1, Res) ).

e 310 BaBuo mou 1o aodAALOTPO KLVOUVOU HEeTABAAAETAL SLOXPOVIKA KATA TN SLAPKELX TOU
OLKOVOWLKOU KUKAOU, oL amodooels eivat poBAEPLUES UTIO TNV TPoUNOBeon OTL eipaocte os B€on
VO KATOLOKEUAOOU LE OLKOVOUETPLKA UTTOSElyaTa TTOU £X0UV TIPOPAETTLKA LKOWVOTNTO YLO TOV
OLKOVOULKO KUKAO KOlL VOL CUVOECOUE TIC TTApamavw 4 LETABANTEG |LE TOV OLKOVOULKO KUKAO.
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KedpaAaio 5: Zroxaotikog cuvteAeotnig npoe§opAnong Ko
TLOAUTIOAPOLYOVTLKA UTTOS Elyatal artotipnong

Asi€ape Adn OtL n kevtpikn dpoépuovla amotipnong, P = E(MX) sivat t.ood0vaun pe éva
LOVOTTIOPOYOVTLKO UTIOSELYOL OTTOTIMNONG:

Et(R£+1) = R[ = BimAm (35)

omnou f;  (beta) eivat o cuvtedeotrg maAvdpounong eAaxioTwy TETpaywWVWY Tou R, 0t0 M.
To f5; » QVTUTPOCWTIEVEL TNV TOCOTNTA KvSUVoU Kot Stadépel petagy dadpopwv afloypadwv
avahoya pe tnv €kBeon Tou kABe aloypddou atov kivbuvo. To Ay, AVTLITPOoWIEVEL TNV TLUA TOU
KlvéUvou (avapevopevo acdaAlotpo ava povada KivdUvou) Kal eival Kowo yla oAa ta
afloypada.

Kata ouvEmela, To UTTOSELY LD TOU OTOXAOTIKOU cuvteAeoth tpoeodAnong umopel va ekppaotel
WG £Va TIAPAYOVTLKO UTIOSELY O OIOTINONG 0TO omoio o apdyovtog KvdUvou mou Kabopilel Thv
avapevopevn uniepBarlouca anddoaon kabe titAou gival to beta tng anddoong Tou TITAOU HE TOV
OTOXOOTLKO OUVTEAEDTH) IPOEEOPANONG.

MropoUpe va ol e avtiotpoda OTL KAOE MapayovTIKO UTTOSELYUA amoTipunong KpUPBEL péoa Tou
gL UTtOBEGN OXETLKA UE TOUG TTAPAYOVTEG TIOU KaBopi{ouv TO OTOXAOTIKO GUVTEAEOTH
npoegodAnong;

210 KeddaAalo auto Ba anmavinooupe akplBwe o’ auth Ty epwtnon. Oa deifoupe OTL Miow amo
KAOE yvwoTto UTIOSELY O AMOTINGNG TNC XPNHUOTOOLKOVOULKNA G OTtwg To CAPM, ICAPM, APT KA.
KpUBeTAL £va UTIOSELYLA TOU OTOXAOTIKOU OUVTEAEDTH) TIPOeEOPANGCNG KL CUYKEKPLULEVA EvVal
UTIOSELY O OTIOU O OTOXOOTLKOC CUVTEAECTAC TPOeEOPANCNG EIvVaL LA YPOULLKT) CUVAPTNON TWV
TIAPOAYOVTIWY TIOU UTIOBETEL TO KABE UTIOSELY O ATTOTLNONG.

To amotéAeopa autod elval onpavtiko yla dtadopoug Adyouc.

Mpwtov, deixvel O0TL Ta Sladopa UTIOSELYLOTA ATIOTIUNONG TNC XPNLOTOOLKOVOULKIG UITOPOUV Vol
ouvbeB0oUV e To BAoKO UTTOSELYUA ATIOTIUNONG TOU KATAVOAWTH, TO UTtOSeLya Consumption-
CAPM, Kal va poKUPouV WG UTIOTIEPLUITTWOELG AUTOU TOU UTtoSElyaTog. AuTo sival oAU
ONUAVTLKG TOoO ylati kablepwvel to C-CAPM w¢ To KeEVIPLKO UTIOSELYUA TNG XPNATOOLKOVOULKAG
000 KOl YLOTL ETUTPETEL VA KATOVOHNOOUE KAAUTEPQ TIG BACLKEG UTTOBECELG TOU KAOE ETUUEPOUC
urtodeilyparoc.

AeUTEPOV, CUVEEEL TA EUMELPLKA TIOPAYOVTIKA UTtoSelypata pe tn Bewpla amotipnong kabwg
Selyvel OTL oL apayovteg KlvEUVOU TIOU TILOAOYEL N ayopd cuVSEovTaL LLE TNV OPLAKT)
XPNOLUOTNTO TOU KATAVOAWTH. ZUYKEKPLUEVA, BEIXVEL OTL OL TTAPAYOVTEG QUTOL TIPETIEL VAL £XOUV
TpoBAEMTIKA KOVOTATO yLo TRV aAAayr TNG LEAAOVTLKAC XpPNOLUOTNTAC.
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Oswpnpa 1
Eotw t0 UNTOSELyUa OTOXAOTLKOU OUVTEAEDTH MPOoeEOPANTNC:
M =a—-bf;E(f) =0,E(MR¢) =0
érou f eivat pta tuyaia puetaBAnth (mapdyovtag, factor) kat o, b eival otadepéc, Téte TO
aopdAiotpo kwéivou R® (R® = R' — RT) axoloudei éva napayovtiké unéSewpua (factor
model):
E(R®) = BA
omou B = cov(f,R¢)/var(f) eivat o ouvteAeatric beta utag maAwvépounaong eAayiotwv

. b
tetpaywvwy tou R oto f ko A = ;var(f)

Anodeiln:

Ao TNV KEVTPLKA POPUOUAA AMOTIHNONG EXOUHE:

0 = E(MR®) = E(M)E(R®) + cov(M, R®)

0 = aE(R®) — b cov(f, R®). Nbvovtog wg mpog E(R¢) éxoupe
E(R®) = % cov(f,R®)

Opiovtagto B weg B = cov(f,R®) /var(f), éxoupe

b , R
(k") = pvar(r) (S 52) =

To Bswpnpa 1 pnopel va yevikeuBel o€ Eva TOAUTIAPAYOVTIKO UTIOSELYUA amoTiinon .

Oswpnpa 2
Eotw to urtddetyua otoyaotikol ocuvteAeatr) npoeéopAnonc:

M=1-Db'f;E(f) =0,E(MR®) =0
onou f eivar éva Stavuoua tuxaiwv puetaBAntwv (mapayoviwv) ue E(f) = 0, kat b éva
Slavuoua otaGepwy, TOTE T0 aoPaAlotpo kwvduvou R (Re =R\ —RS ) akoAouVel Eva
moAumnapayovtiko untodetyua (multi-factor model):

E(R®) =p'2A

omou f eivat to Stavuoua twv ouvteAeotwy beta piag maAwdpounons eAaxiotwy TETpaywvVwY
tou R¢ oto f kat A eivat to Stdvuoua twv Tpwv kwsovou.
H anoédeién sivat mapopota ue tnv anodeién tov Oswpnuarog 1.
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ErmttAoyn napayoviwv

To UeYAAO TTAEOVEKTN LA TWV TTOPOAYOVTLIKWY UTIOSELYUATWY O OUYKPLON LE TO BOOLKO UTIOSELY O
tou katavalwth E(MR) = 1 £ykettal oTto OTL oL TAPAYOVTEG £ival CUXVA LETPHOLUOL EVW O
0pLaKOG AOyoc urtokatactaong (MRS) Sev sival. MapdAauta, To BACIKO EPWTNO TIOU TIPOKUTITEL
KOTAL TNV XPrON TETOLWV UTIOSELYLATWYV €LVaL TTOLOL TTAPAYOVTECG AVIKOUV O€ €va UTIOSELY LA
QMOTINONG KaL TToLa €lval N OLKOVOULKH EpUNVEia TOUG. 2 TTOAAQ EUTIELPLKA TIOAUTIOPAYOVTIKA
umodelypato amotipnong oL mapAayovieg enhéyovtal aubalpeta. 2To onpeio auto yivetal
gudavng n xpnolpotnTa twv Bewpnuatwy 1 kat 2 Tou tponyoleVoU KedaAaiou yLati cuvoEouy
TO OTOXQOTLKO CUVTEAEDTH TPOoeEOPANONG LLE TOUG MAPAYOVTEG KLVSUVOU. MEVIKA, av To M
anoTiud Ta afloypada cwotd, TOTe KABe mapdyovtag mou £xeL uPnAn cucxETion pe to M Ba
anotipnoel e€loou kahd ta afloypada. Apa To YPOUUKO UTTOSELYUA,

(C+1)
Meyy = MRS = B= 5 = @ + bfyy (36)

To omolo kpUBeTAL TIioW ATO £Va TTAPAYOVTLKO UTIOSELY LA AITOTIHNONG UTIODETEL OTL O OPLOKOG
Aoyog unokataotaong (MRS) elval pLa ypap Lk cuvaptnon tou f.

To mapayovtika urtoSeiypata prnopolv va cuvdeBoulv pe Tn Bewpla amoTiunong Tou KatavaAlwTh.
MoAAG armd ta umodeiypata autd sival maparlayEg Tou Baokol UTIOSELYUATOC ATTOTIHNONG KATW
OO CUYKEKPLUEVOUG TIEPLOPLOUOUC. FEVIKA, TO TTAPAYOVTLIKA UTtoSEiypata amotipunong
OVTLKOOLOTOUV TOV 0pLOKO AOYO UTIOKATACTOONG LE VA OET OLKOVOULKWY HETABANTWY OTIWG
anodooelg xaptopulakiwy, EMLTOKLA, TNV KALON TNG KAUTIUANG eMITOKIWY, SltadopEg amodoaong
ETALPLIKWY OUOAOYWV amtd opoAoya Tou dnpociou kKA. Ta omoia £xouv UPNAR CUCXETLON UE TOV
0PLOKO AOYO UTTIOKATACTOONG TOU KATAVAAWTH.

Mo VoL LMOPECOUE VOL CUVOECOULE TA TIAPAYOVTIKA UTtoSelypata amotipnong Ke tn Bewpla tou
KOTavoAwTH, XpeLalopaote pia Bswpia mou vo cuvdésl To MRS e €va OET HETPAOLUWY
OLKOVOULKWVY PETABANTWY oL oToieg eival oe B€on va mpoaoeyyloouv tn petafoln tou MRS oto
XPOVO. OEWPNTLKA UTIOSEYLOTO TETOLOU TUTIOU €lval T SUVOLKA OTOXAOTIKA UTIOSElypaTa
VeVIKNG LoopporTtiag (DSGE: Dynamic Stochastic General Equilibrium models). & autd ta
umnodelypata, o pubuog petaBoAng Tng katavalwong kabopiletal wg cUVAPTNON EVOG OET
efwyevwv petapAntwy (deep parameters), Acy1 = g(fi+1), OL OTIOLEG OE YEVIKEG YPOUUMES
TepLypAdouV TNV TEXVOAOYLA TNG OLKOVOULAG KOL TLC TTPOTLUNOELS TWV KOTAVOAWTWVY. MWG
MTTOpOUE QMo auTh TN oX€on va GpTACOUE O £va TTOPAYOVTIKO UTIOSELYLLA ATTOTIUNONG;

Nw¢g MPOKUMTOUV TTOLPOLYOVTIKA UTtOSElyata Xwpic tnv katavaAwon anoé to CCAPM?
Fevikol KavOveg

Mapayovtikd umodelypata Xwpig TV KatavaAwaon uropouv va ipokUPouv ard to CCAPM av n
HETABOAN TNG KOTAVAAWONC EXEL CUCKETLON UE Evay Ttapdyovta KvdUvou ) petaBAntn
katdotaong f: Acgyq = g(fre1)-

Ac BupnBoulpue OTL N Baoikn GpOPUOUAQ ATIOTIUNONG TOU UTIOSELYLATOG TOU KOTAVOAWTH HE
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€KOETIKN ouvapTnon XpnoLoTnTog elval

E.(RL,,) — R! = ycov, (4cey1, RE41)- Eva mapayovTikd umdSelypa xwpig TNV KatavéAwon we
napayovra Kivduvou prnopel va mpokUPeL pe SU0 TPOMouG: (o) UTTOBETOUE KOVOVLKH atd KOVoU
KOTAVOUN TWV HETAPANTWV Kal epopUolou e To Ao Tou Stein yla va HeTatpEPOULE TO

cov; (AcHl, R,‘;H) O€E COoV; (ft+1, R£+1). (B) Maipvoupe pia ypoppkn mpoaoéyylon Taylor 1°°
BaBuou tng cuvaptnong

Acey1 = 9(fes1)-

M£0060¢ (a): ARppa Tou Stein:
Yrobétovtag Aciyq = g(fir1) KaL ebapuolovrag to Afppa tou Stein €Xoupe:

Covt(g(ft+1); R£+1) = Et(g,)covt(Rtl;+1'ft+1)

Apa, aipvoupe:
E(Ri )—Rf——yE(’) (Ri f )
t\Ne+1 t t\g )COVe\ Rty 1) Je+1

Katd ouvémnela, maipvouple Eva APAYyOVTIKO UTIOSELYLA AmMOTINONG:

Ee(Ri1) = R] = A¢Biy
oto onoio o aoddAoTpo avd povada kwvsvvou eivat Ar = yE,(g")vary(f), xatnmoooétnta
€kBeong otov kivbuvo eival f; = cov, (R{;H,ftﬂ)/vart .
Inueiwon: Ma va epoppocou e To AfUUa Tou Stein, TPEMeL va UTIOBECOUE KAVOVLKN KOTAVOUH.
Fevika Opwce Sev elval amapaltntn autr n unmobeon SLOTL UWTOPOULE VA TIAPOULE LA YPOULILLKN
nipocéyylon Taylor xwpig va umoBgoou e pia cuykekplpévn katavoun (MéBodog B).

M£0060¢ (B): ypap k) mtpoogyyion Taylor 1°° BaBpot:

H ypayppikn poagyylon yupw amd éva onueio foeivat:

9(fes1) = 9(fo) + 9" (fre1 — fo) =k + g'fry1 6MOUV TO g' = g'(fo) KOk = g(f) — g'fo it
otaBepd. Kard ouvéneia éxoupe: E;(RL, 1) — R] = ycovy(Acer1 Riy) = vg'covy(fesr, Risr).
MoMamAaciaovtag Kot dtapwvtag He var: (f) maipvouLe To mapayovILlko UTIOSELY A OTO f.

To Ynodsiypa Anotipnong KepaAatakwv Ztoyeiwv (CAPM)
To CAPM 1ipofA£TEL OTL OL avaPeVOUEVEG amtoSOOELG OXETI{OVTOL YPAUULKA E TNV amddoan Tou
xaptopulakiou MAoUTou:

Ec(Riy,) = Resa” + AeBiwe (37)
Omnou 4; glval n T tou Kwwduvou (kowvn ag OAa ta afloypada) kat

Biwe = cov(R,f:H,R}"_’H)/var(R}"_’H) glval n moodtnTa KWWUVOU (0 GUVTEAECTAG HLOC YPOULKAC
naAvépopnong eAaxiotwy TeETpaywvwy tg anddoong otnv anddoaon tou xaptodpuAakiou
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TAoUToU).
Ye 6poug tou SDF, To CAPM unopei va ypadel wg:

Myy1 = @ —bRYy (38)
Omnou a kat b eival duo otabepsc.

Anodeién:
Ané tnv Et(Réﬂ,MHl) =1= Et(R};H) —Rf = —Rfcovt(Rgﬂ,MHl). AvtikoBlotwvtag to
M1 anod v (38) kat urtoAoyilovtag tnv cuvdlakupavon: E; (R,‘;H) — RS =
R bcov, (R£+1,R}"_’H). NoA\amAacoiddovtag kat Statpwvtag tn Se€Ld mhevpd pe var(RY, 1)
E.(RL;1) = RM + 2By, 6mou A = RS var(RY,1) xow Biwe = cove(Riyq, RY1)/var(RY,1).

Onwc stmape napanavw, to untddetypua CAPM, 6mwe Kol pia oslpd GAAA TTOAU yvwoTtd
UTIOSELYLOTA ATOTIINONG OTN XPNLOTOOLKOVOLKH, UTTOPEL va avayBel og pLa umtomnepintwaon tou
yevikoU untodeiypatog tou katavaiwtrn (CCAPM), KATw oo KATOLOUG TEPLOPLOKOUG.
JUYKEKPLUEVQ, pumopoUpe va Seifoupe 6TL To CAPM mpokumtel and to CCAPM KATtw oo TLG
0KOAOUBEC EVAAMNQKTIKEC UTIOBEDELG:
= [EeVIKN OUVAPTNON XPNOLUOTNTOC KL KAVOVLKEC AmoSOoelS e SV0

mieplodoug
= AoyaplOutkn xpnolpuotnta pe dnepo opilovra

OwovopKA Aoyki
Av LoxUEeL pia armo TG SUo aUTEC UTIOBEDELG, TOTE O OTOXAOTLKOC OUVTEAEOTEG TTpoeEOdANoNC elval
ouvaptnon tng anodoong tou xaptoduAakiou mMAouTou, dpa LoXUel To CAPM. JUYKEKPLUEVA, YLO
va ipokUTttel to CAPM armd to CCAPM, Ba mpémnel va LoxUeL OTL N LETABOAN TNG KATAVAAWGNC EXEL
Té\ela cuoyETion e ThV anoddoon tou xaptodulakiov mAoutou (amddoon tng ayopdc) Ac=r kat
var(Ac)=var(r").

Nepintwon 1: YROdsypa KatavoAwth He §U0 MEPLOSOUG Kal MEPLOPLOLO TAOUTOU

YMoOBETOUE OTL N CUVAPTNON XPNOLUOTNTOC ELVAL YEVIKNG LOPDNC HLE TA KOLWVWE AMOSEKTA
XOPAKTNPLOTIKA KAUTTUAGTNTOG KOl KUPTOTNTAG.

EmumtAéov, urtoBETou e OTL 0 KATAVOAWTNG-EMEVOUTIG YEVVLETOL PE ap)LKO TTAOUTO W, KaL Sev €xel
€L008nua and gpyaoia. Katd tnv neplodo t 0 KATaAVOAWTAG KATAVOAWVEL €va TToc0 C; Tou
mAoUToU Kal emevSUEL TO UTTOAOLTIO 0TO XapTodUAGKLO TTAoUToU. Katd ouvémela, o mAoUTog TV
enduevn nepiodo, t + 1, elvau: Wiy 1 = R, (W, — Cp), 6mou R}, eival n anddoon tou
xaptodulakiou mAoutou. Katd tnv teAwkn epiodo, t + 1 o emevdutng KatavaAwvel OAo Tov
gvamopevovta mAouto: Crpq = Wiiq.

O oplLakog Adyog umokatdotaong elvat:
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w(Ces1) _ B u’(Rr‘:Ajd(Wt—Ct))

— — w
Mt+1 - B u’(Ct) - ‘u’(Ct) - g(Rt+1 (42)
KoL To acdaAilotpo Kwvduvou eival:
E,(Rly) — RS = _ cove(Mer1 Res) (43)

Et(Mgy1)

Y16 tnv mpoinoBeon OtL oL amodooelg tou afloypddou Kat Tou xaptodpulakiov mAovtou
0aKoAoUBoUV TNV KOVOVLKA KATAVOUN, LTIOPOUUE va eGAPUOCOUUE TO AfUa Tou Stein yia va
UTtOAOYLOOU LE TNV covt(MHl,RéH) onouv M, = g(RéH) :

Covt(Mt+1'R£+1) = Covt(g(Rl‘fA-li-l)Ré) = Et[g,]covt(Ré+1,Rl‘¥I-1) (44)
omou Ex(g") = E, [%] <O0auW, —C, > 0.
(e
AvtikaBlotwvtacg tnv (44) otnv (43), maipvoupe to CAPM:

Et(R£+1) - R{ = Atﬁi,w,t
onou A, = —E¢[g'lvar(R¥,1)/g ko Biw,e = cov(R§+1,R¥”+1)/var(Rz‘r”+1)-
Nepintwon 2: AoyaplBpkn Xpnopuotnta e anelpo opilovia

YroBétoupe OtL n xpnowdtnta sivat doyapduikr, u(Cy) = In(C), Kot oL KATAVOAWTES
MEYLOTOTIOLOUV XPNOLOTNTA YLa KABE XpOVLKN TIEPLOSO LEXPL TO OMWTEPO HEAAOV:

u(C) = E; Z;io B u(Ct+j)
O KoTavoAwTAG popei va emevduoeL 0to xaptoduAdkio MAoUTou o€ pa Tl Py avd povada
mhouTou. Kdbe povdda mhoUTou UTLOCXETAL OTOV KOTAVOAWTH Eva HEPLOUA Dy j YLoL KAOE
neMovtikn iepiodo t + j . OAa ta pepiopata katavoAwvovtay, 6nA. Diyj = Ciy j. E§Lowvovtog
TNV OPLOKH ATMWAELD XPNOLULOTNTAS ATtO TNV OYOPA HLOC Hovadag MAoUToU Ue TtV poe€odAnpévn
MEAAOVTLKI XPNOLOTNTA OO TNV KATAVOAWGCN TOU LEPICHATOC, TIALPVOUE:

u'(Cp)

Emnedn pe AoyapBpkn xpnowotnta, u'(C,)=1/C,, naipvoupe and v napandvw éiowon:

o u'(Cy
ey prillee
j=1

£ ¢, (45)

(o] i C
Py = Eth:l.B]Tith+j ~ 15

YUpdwva pe v (45), N T tou xaptodulakiou TTAOUTOU Elval ypap LK cuvapTnon TNG
KOTAVAAWONG.
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Mo va BpoUe T oxéon UETALU amdboong Kol KATOVAAWONG, XPNOLUOTIOLOULE TOV OPLOMO TNG

anddoong: RY = %. 2tn ouvéxela avtkaBlotolpe ta Py kau P, amd tnv (45) kat
t
£XOUUE:
wo lCt+1 _ i u'(Cy) - y-1
O SDF sivat:
u 1
t+1 = pw
R4
lNa va mapoupe and tn oxeon autn to CAPM, pnopouUpe va napoupe Aoyapibpoug, SnA. m; =
741 KaL 0Tn oUVEXELa va epappdooupe To Bewpnpa 1. EvaAlaktikd, eneldn R, = %thﬂ,
t

naipvovrtag AoyapiBpoug éxoupe Aceyq = In(B) + 144 .
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Aiaxpoviké CAPM (ICAPM)

To diaxpoviké (Intertemporal) CAPM Tou Merton mpokUnTel amd To Pacikod
umtodetyda CCAPM kdTtw améd tnv tpooBeTn utdOeon 0TI N deoUeUPEVN KATAVOUR TWY
amodbéocwy tival ouvdpThonh evog ocT peTapAnTwy (state variables), z;, o1 omoieg
oxeTiCovral e HEAAOVTIKEG aAAay£C Tou OeT eTevOUTIKWY eukalpiwy. Me dAAa Adyia, ol
HETAPANTEC AUTEC €XOUV TIPOPAETITIKA 1KAVOTNTA Yid TIC HEAAOVTIKEG amoddoeig. KaBuwg
n karavaAwon kaBopileTal amé Tov TAoUTO Kal ol HETAPANTEC z, TTPpOPAETTOUV ThY
amédoon Tou XapTopuAakiou TAoUTOU, dpa Kal Thv HEAAOVTIKA KaTavdAwaen, n
ouvdpThon xpnoidoTnTtac e€aptdral améd Tov mAoUTO Kai Ti¢ HeTaPpAnTéc z.. Kard

ouvémeia, n value function eivai:

V(Wt,Zt) = maxi u(C,) + BE,| max E;.q E [)’ju(CHj)‘
Ce Ce+1ynCoo =]
]=

= mC:;tlx{u(Ct) + BE[V(Wes1,Ze41)]}
O 0ToxaoTIKOG OUVTEAEOTAC TTpoefdpAnang amod To TpdPAnUa auTé civai:

My, = plsrianlia) (46)

omou epapuéoape To envelope condition u'(C,) = VW(Wt,Zt) yid vd avTIKaTdoTACOUHE
ThV 0pIAKA XPNOINOTNTA TNG KATAVAAWONG HE ThV 0pIdKAR XPNoIHOTNTd Tou TTAoUTOU.
INa va mdpoupe €va TapayovTiké utddeiypa, HTTOPOUE vad TTPOTEYYiOOUUE YPAHHIKA TNV

(46): M1 = a+ biR 1 + byZeyq
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Kdl va Ypdyoule TO TApAyovTIKG uTtodelypa:

E.(Riy1) = Rl + A1Bi0 + A2B; (47)

H (47) civai To diaxpoviké CAPM Tou Merton. Zupgpwva pe Thv (47), To aopdAioTpo
KIvOUvoU eival Tépa améd Tov Kivduvo ayopdc ouvdpThnon Hiag agipd¢ dAAwy Kiveuvwy ol

omoiol oxeTi{ovTal He ThV HN TTPoPAEWYILN dAAQYA TwY TTAPAYOVTWY z, .
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Kedalaio 6: Asopevpéva Kal adEoHeEUTA UITOSELYpOTA

ornotipnong

'OAa ta utoSeiypata amotipnong mou e€eTAcapE WG TWPA ival Seopevpéva (otnv SLaBéoiun
mAnpodopnaon) und thy Evola OtL kabopilouv To avapevopevo aodAAloTpo KIvEUvou Twv
afloypadwv oto xpovo t+1 dedopévng tng mAnpodopnong Twv enevdutwy oto Xpovo t. MNa tov
AOYO QUTO XPNOLUOTIOLOULE TOV SECUEUUEVO HECO TNG amodoaong: Et(Riﬂ).

Mo napadetypa, to CAPM mpoBA£EmeL OTL TO (avapevopevo pe Baon thv mAnpodopnon oto Xpovo
t) acdaAiotpo kvdUvou evog afloypadou i, Et(Rfurl) — R{, oXeTileTal YpAUULIKA HE TO

aoddiiotpo KvdUvou tou xaptodpulakiou mhovtov, E.(RY, ) — R{

E.(Riq) - R{ = Biw,(E(R¥ 1) — R{) (37')

Onov By, = cov(RE,1, R 1) /var(RY, ) elvaw to beta tou afloypddou, Sn\. o cuvteheotrg
ULOG YPOUULKAG TIHALVE pOUNONG EAOXIOTWV TETPAYWVWVY TNG OVAUEVOLEVNG UTtEpBAAOUCOC
amnodoonc tou afloypddou otnv avapevopevn untepBallouca anodoaon Tou xaptoduAakiou
TAoUTOU.

%k %k %k
Anéédeién g (37):
Eotw ot toyUet to CAPM: E, (Réﬂ) = Rt+1f + A¢Biw ¢ Av T0 CAPM artotiua oAa ta adioypapa,
QITOTLUA KL TO XapToQ@UAdKLo mAoutou, 8nA.: E;(RY,,) = Repq” + A4 kaSdog Pwwe = 1.

Avtikadiotwvrag otnv (37) yrato Ay = E¢(Rf 1) — Ry  mpokomteL n (37°).
KKk

To mpOPANUA LE TNV OLKOVOUETPLKH EKTiPNON Tou deopeupévou umodeiypatog (37°) elval otL ot
OVaUEVOUEVEG AToSO0ELg TOOO Tou agloypddou 600 Kal Tou xaptodulakiou mAoutou Sev sival
TAPATNPNOLUEG. Mo To AOY0 aUTO, HEYANOC aPLOUOG EUTIELPLKWV EPEUVWV EXEL ETILKEVTPWOEL oTnV
EKTINON TOU adéopeutou UTtoSelypatog

E(RLy1) — R = Bi (E(RY.) — RY) (37”)
Omnou E(Ri+1), E(RY, 1) elvaL o adéopeutog (Selypatikdg) péocog tng anddoong tou agloypadou i
KoL Tou xaptodpulakiov mAoUToU avtiotolya KaL 1o f; ,, Eival To pEco Setypatiko beta, dnA. o
AOyog TG ad€opeuTn oUVSLOKUAVONG TTPOC TNV AdECUEUTN SLOKUUAVOT).

To mpoPANUa IOV TTPOKUTITEL £ival Ttpodavwe OTL N EMEENYNUOTIKY LKAVOTNTA TOU AdECEVUTOU
umnodelypatog (37”’) elval avemapkng mapoTL To SECHEVIEVO UTIOSELYA UIopEel va elval To
oAnBwo unddetypa cUdWVA LLE TO OTIOLO OL EMEVOUTEG eKTIHOUCAV TA aodAALoTpa KIVSUVOU.

O \dyog gival 6tL otnv mpaypatikotnta (dnA. otnv deopeupévn popodn (37’) tou unodeiyparocg) to

aodAAlotpo KvdUvou Twv afloypddwy elval KUHALVOUEVO OTO XpOvo KabBw¢ Tooo to beta 600 Kat
10 aodaALotpo KvdUvou Ttou xaptodulakiou MAOUTOU sival KUPALVOUEVA, EVW OTNV AdEOUEUTN
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popdn (37”) n Stakbaveon autr oto XpOVo YAVETAL KOBwE MalpVoUuE TOUG OLGECEUTOUC
oplBuntikol¢ péoouc.

Mo ouykekplpéva, av n Stakupavon tou beta oto Xpovo elval cuvaptTnon KATTOLOU TTapAayovTa
KlvoUVoU z, TOTE To adéopeuto uTtodelypa (37”) elvat AaBocg &1otL ev ocuumnephappavel otn de€La
TAELPA TNV cuvdLlakL avon Tou aoPailoTpou KivdUivou Ttou xaptopulakiou TAoUTou Le To z (BA.
Jagannathan & Wang 1996).

Mo va to deifoupe auto, £0Tw OTL TO AAnBOVO UTIOSELY LA AMOTiUNoNG €lval TO LOVOTTAPAYOVTIKO
umodetypa CAPM (37) kal €otw OTL TO beta eival pia cuvaptnon evog mapayovia Kwvduvou z:

Bi,w,t = Ei,w + fi(ze) (52)

omou ,B_i,w elval to peoo beta (pa otabepad), To z; eival évag moapayovtag KwdUvou TNG GUVOALKNG
ayopdg (ue péoo = 0), o onoiog cuoyetiletal pe To 0odPAALOTPO KLVSUVOU Tou XapToduAaKiou
mAoutou, 8nA. cov(z;, R, 1) # 0 kau E(f;(0)) = 0. Tétoteg petaBAntég unopei va eivat
UETABANTEC TTOU OXETL(OVTAL |LE TOV OLKOVOULKO KUKAO OTIWG N KAlon tng KapmuAng emitokiwy, to
00PANOTPO KIVOUVOU ETALPLKWY OHOAOYWVY, N SlakUpavon TG ayopadc KA. H (52) urtoBétel 6tL n
€kBeon oto kivduvo tng ayopdg tou agloypddou i (beta) eivat cuvdptnon evdg mapdyovia z;. MNa
TAPASELY LA, LETOXEC UE UEYAAN LOXAELON UIOPEL va elval TiLo svaicBnteg og aAAayEC Twy
ETUTOKIWV ATO OTL UETOXEG E LLKPT LOXAEUCH, LETOXEC ETOLPLWV KATAVAAWTIKWY ayabwyv propel
va elval o evaiodnteg os aAAayEg Tou puBbpol petaBoAng tou AEM amod LETOXEG ETALPLWV UE
ULKpOTEPN €€APTNON QTIO TOV OLKOVOULKO KUKAO KATL.

AvtikaBlotwvtag tnv (52) otnv (37), £xoupe
E¢(Riy ) — R) = (Biw + fi(2))(Ec(R¥%1) — R)) (53)

2Tn ouvexela maipvoupue tov adeapeuto péco tng (53), edappolovrag tov kavova E (E; (R£+1)) =
E(R11):

E(RL.y) - R] = B, (E(RY,y) — RD) + E(fi(z)(R¥,1 — R))) (53')

Edapuolovtag tov kavova 4 (Afupa tou Stein) yla va untoAoyiooupe 1o E (fi (z¢) (R{‘;l — R{)),

KoTtaAfyoupue oto £€N¢ adéopeuto UTOSELyUa pe SUo Ttapdyovteg KlvdUvou:
E(Riq) = R = Biw(E(RY1) — RD) + Bk (54)
t+1 t ﬁl,W( t+1 t) ﬁz,w i

Omnouv f,,, = cov(z, R‘t‘ﬂrl—R{)/var(R‘t‘ﬂrl—R{) 1o beta tou aocddAlotpou KwdUvou TOU
xoptodpuhakiov mAoUTOU pE TO 2z, TO OMOLO €ival Kowo ywa OAa to afdypada, kal A; =
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E(fl-' (Zt))var(R}‘fH — R{) N TR Tou KwdUvou z, n omola sival Stadopetikn ylo Kabe afloypado
KoL e€aptdrtal amno to Babud £kBeong tou afloypado oTov CUYKEKPLUEVO Kivouvo.

MevikOTEPQ, av UTIOBE0OUE OTL OL TP AyovTEeG KvdUvou eival k tote To z; eivat éva Stavuoua (kx1)
KOL KATA OUVEMELN TO HOVOTIAPAYOVTIKO Oeopeupévo umodelypa (37°) woobuvopel pe éva
abdéopeuto k+1 mapayovtikd umtddelypa

Rf-’:1 = .B_i,w Rf-'q-mi + ﬁ_z,w A (55)

omnou ,B_Z,W éva Sdlavuopa (kx1) twv betas tou aodpaAlotpou KvdUVOU e TOUG k TTapdyovteg Kat A
gva dlavuopa (kx1) Twv aoPAAoTpwWY KIVEUVOU TWV IOPAYOVIWV.
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Kedalaro 7: To umtOSeLlya TOU KATAVOAWTH HE LOKPOXPOVLOUG

KlvéUvou¢ KatavaAwong
Owovopki Aoyki
210 uTtoSelypa CCAPM, oL KATOVAAWTECG ATOTILOUY ToV KivOUVO pLag Bpoxuxpoviag HeTOBOANC TNG
KaTtavaAwong. Mo evaAAOKTIKN UTIOBEoN €ival OTL oL KaTtavaAwTeG evlladEépovtal (kat) yla tTnv
HaKPOXPOVLA KATAVAAWGHN TOUC. TO EPWTNO TTIOU TIPOKUTITEL E(VOL YLATL Ol KATAVOAWTES Val
evbladEpovTal yla TNV LOKPOXPOVLO TIOPELD TNE KATAVAAWONG. AuTO pnopel va cuppaivel 6tav o
puBUOC peTaBoANG TNG KaTavalwong eival pakpoxpovia mpoBAEP Lo (apa, n kKatavalwaon Sev
gival évag tuyaiog nepinarog). Av pa dtatapaxn ohpepa aAAAIEL TOV LAKPOXPOVLIO puBUO
METABOANC TNG KATAVAAWGONG, TOTE oL KATAVAAWTES Ba BEAouv va mpootateuBolv amo autov Tov
kivbuvo. Katd ouvénela, Ba emiAé€ouv kata npotipnon afloypada ta onoia £€xouv XaunAn
OUGOXETLON HE SLaTapayxEC TOU HOKPOXPOVIOU puBpol HeTaBoARG TNG KOTOVAAWGONC.

Ag utoB£agoupe AoUtOV OTL OL KATAVOAWTEG evOLadEPOVTAL VLA TNV KATAVAAWGN OXL LOVO TNG
EMOUEVNG TIEPLOSOU AAAQ yLO TNV KOTAVAAWGON OTLG emopeveg k eplddoug (to k pmopel va eivat
TLX. 3 1 5 he etola dedopéva, SnA. oL KATAVaAWTEG evSLAdEPOVTAL yLA TNV KATAVAAWGT TOUG yLa
Ta endpeva 3-5 xpovia). Tote, pe ekBeTIkA cuvdptnon xpnowotntag, M ;1 = B(Ceyi/C) ™Y, N
oxéon (16) yivetat

E(Riy1) = R[ + Biackack
Aack =V var(Cex — Ct),
COU(R£+1' Crir — Ct)

var(Cey — Ct)

Bi,AC,k =

To mapamndvw unddelypa sival to pakpoxpovio CCAPM. 1o UTOSeLlypa auTo, To B evog
aéloypadou (moootnta KLvdUvou mou Tiepleéxel) Kabopiletal and Tnv cuvSLaKU Ao TWV
anod6oewv Tou agloypadou e TNV LaKpoXPovLa LETABOAN TNG KatavaAwaong (amod onuepa £wg k
nieplodoug oto HEAAOV). AvtioTtolya, n T KwdUvou A gival ypap Lk cuvaptnon tng
HoKpoxpoOvLag SLakUPOVONG TG KOTAVAAWONG. 2TO UTIOSELY O AUTO, O KivEuVvog yLa ToUG
enevOUTEG elval n pakpoyxpdvia opeia TNG KATavaAwonc.

H napamndvw nmopoucioon Tou UTOSEIYUATOC TOU KATOVOAWTH HE LAKPOXPOVIOUC KLvEUVoUG elval

TOAU oxnuatikry. Ot Bansal & Yaron (2004) mpotetvav £va UTIOSELYA IE LAKPOXPOVIOUG KLVOUVOUG
KoTavaAwaonc.

To unddelypa twv Bansal Yaron (2004)

Ot Bansal kat Yaron (2004) &eixvouv 0Tt av n katavalwon eivol o kAmolo Badpod mpoPAéPiun

MOKpOXPOVLA, TOTE AAANAYEG OTLC TPOCOOKIEG OYXETIKA E TOV LAKPOXPOVLO pUBUO UeTaBOANG TNG

KOTAVAAWONG amoteAoUV pLa Ttnyr KvdUvou TEpa amd AUECES LETABOAEC TNG KATAVAAWGONG. MLKPEG

METABOAEC TOU HOKPOXPOVIOU pUBUOU KOTAVAAWGNC UITOPEL VoL 08NYNCOUV OE OXETIKA LEYAAEG

73



UETOPBOAEC OTIC TIEC TwV agloypadwy SLotL mpoefodpAouvtal yla peyaia xpovika Staotruata. Katd
OUVETTELQ, TO A0PAALOTPO KIvSUVOU Twv afloypadwy eival cuvaptnon TG cuVSLAKUUAVONG TWY
anodOoewv e SLaTapaxEG OTOV LAKPOXPOVLIO pUBUO HETOBOANC TNG KATAVAAWGONG TEPA ATIO TNV
ouvdlaKkUpOvVon TwV anodOcewV HE SLATAPOXEG OTOV BPaxuxpovio pubud petaBoAng tng
KOTAVAAWONG.

Ou Bansal kat Yaron (2004) umtoB£touv OTL N KatavaAlwon akoAouBel tnv otoxaotiky Stadikacio

Aceyq = X + €41

Xe41 = PXe + Upyq

omou X, eivat pia petaBAnTA katdotaong n omoia el TPOPAEMTIKA LKAVOTNTA yLa TNV KATAVAAWGH.
Ot ouyypadeicg unoBetouv OtL N X, gival pun mapatnperoun, ouwg agiel va onuewwbBei ot oe

EUMELPIKEG EDAPHUOYEG UTTOPEL VA avTIKATAOTAOEL UE OTTIOLASTIOTE LAKPOOLKOVOLKT LETOBANTN N
omola €xel MPOBAEMTIKN LKOVOTNTA YLOL TNV KATAVAAWOT).

Mo va avtiAngBolpe TNV €évvola Tou Hakpoxpoviou KvdUvou oto uttddslypa twv Bansal kat Yaron
(2004), avtikaBLoToUHE TNV oTOXAOTIKN Sladlkacia Tng X otnv otoxaoTikn Stadikaaoia tng Ac:

U

——— =g U+ Uy + PPU o+
1—plL t+1 t TPU—1 T P U2

Acpy1 = €41 +

Ag urtoBéooupe OtL oto t n x petaBdarAetal katd 1 povada, uy = 1, evw U, = 0. H avopevopevn
MeTaBoAN TG KatavaAwong Ba eivat:

EtACt'l'l = 1
Eidcriy =p
EiAcys = p?

Eedcrii4j = p’

H cwpeuTIkA avapevopevn LetaBolr] Tng katavaiwong Ba sivat:

o]

1
zEtACt+1+j =1+p+p?+-=—0o

j=0 1=»r
Av p < 1, oA\& KovTd otV povasa, N owPEUTIKN LETABOAN TNG KATOVAAWONG Krtopel elvat TOAU
MEYAAN. Me GAAaL AOyLa, Lol KPR LETABOAN OTNV X OHLLEPA UTIOPEL VO TIPOKAAECEL LLOKPOXPOVLA
TIOAU HEYAAN PETABOAN OTNV KATAVAAWON AV N X Xapaktnpiletal and eppovn (persistence). H
petaBoAn g katavaAwaong eivol mpoBALPLUn dedopévng tne mAnpodopnong £wg to xpovo t. O
MOKPOXPOVLOG Kivouvog Tipoépxetal amod un poPAEPLUEG LeTABOAEC TNG X OTOV XpOvo t+1, oL omoleg
MTopel va TPOKAAEGOUV LAKPOXPOVLEG LETABOAEC OTNV KOTAVAAWON.
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Mo Tov KaBoplopd Tou achAALCTPOU KLVSUVOU TIPOKUTITEL ATIO TO UTIOSELY AL

1
Et(rft+1) + Evart(ri,t+1) = B1C0Ut(7”i,t+1'€t+1) + BzCovt(ri_Hl,utH)

émou B, kat B, eival uo otabepéc. Ta aoddiotpa kvSUvou oto unddetypa auto eival vo: (a)
€va 0oPAALOTPO yLo ToV Kivouvo pag BpaxumpoBeoung aAAayng tng KatavaAwong,
Cove(Tir41, E+1), Kat (B) éva aodEALOTPO yia TOV kivBUVO pLag pakporpdBeoung ahhayig Tng

KaTavaAwong, Covt(ri,Hl,qu).
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KepaAaro 8: Epumelpikoi €éAeyxot

1. Alaotpwpatikoi £éAeyxol tou CCAPM
OWKOVOUETPLKEG LEBOSOL
To unodeypa anotipnong CCAPM pag Aéet 6TL afLloypada ou £Xouv LeYaAUTEPN CUVSLOKUUAVON
UE TNV Katavalwon Ba mpénel va €xouv kot uPnAdtepa aopaiiotpa kivduvou, apa uPnAotepeg
OVOUEVOUEVEC QOO OOELG,

Et(Rt€+1) = R{ + Bi,Ac,t/lAc,t .

H oxéon autn oxLel yla kABe onpelo t oto xpovo. MW UMOPOUUE VO EKTLUCOUE TO UTIOSELY O,
To mpoBANUO TIOU TIPOKUTTEL €lval OTL TO UTIOSELY A (OTTWwG OAa Ta UTTOSElyLaTA AMOTiNGNG)
glval og 6poug tpocdoklwy, SecPeUPEVWY oTh SlaBéoiun TAnpodopnaon os KABE Xpoviko onpelo
t. OL tpoodokKieg TwWV EMEVOUTWV Elval OPWG LLO LN LETPROLUN TTOoOTNTA. Mo apddeLypa, To
Et(R,fH) glval n avapevopevn anddoon pe faocn tnv mAnpoddpnon oto t. To 18Lo LoyVEL Kal yLa
TIG MOOOTNTES B pc,tAac e, OL OTOLEG AAAGTOUV OTO XPOVO KaBwG AAAALEL N OLKOVOULKT
aBeBatotnta, varyAci) Kal n cuvSLAKUHAVON TWV OMOSOCEWVY LE TV KATAVAAWOT, COV: (R,
ACt+1).

Mta AUaon gival vo EKTILACOULE TO UTIOSELY O XPNOLLOTIOLWVTOC TIC AO£0UEVTEG POTIEC, SNA. va
eAéyfoupe av og £va LEYAAO XPOVLKO SLACTNUA TO UTIOSELYUA e€nyel TIG HEOEC AMOSOOELG TWV
afloypadwv. O EAeyxog auTOC ival SLAoTpWHATIKOG. Av Ta acdaiiotpa Kivduvou kabopilovral
oUpdwva e to umtodetypo CCAPM, tote OAeg oL anodooelg Ba Bpiokovtal mavw os pia eubeia pe
kAlon tnv T tou Kwdlvou, A.

Av 10 UTOSELYa ATOTIUNONG TOU KatavoAwTtr eEnyel Tig anodooels K afloypadwy i=1, ..., K, tote
oto Xwpo E(Ri) — Bi, n avapevopevn (uéon) anodoon kabe afloypddou i, E(Ri) Oa Bpioketal mavw
o€ o euBeia pe khion A mou Ba Eekvdel amo to Rf. H euBeia autr ovouddetal “security market
line”.
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E(R)

E(R@)) = R{f) + A B()

Q1 amroddoslg efvo o avahoyio pe ta B, Bna.
Bpigkovio Tdvw os pio suBsio pe
Khigr & (Try TIpF Tou kvBivou)

R(f)

H puéBodog mou £xel edpappootel otn BLRAloypadia yia Tov SLaoTPWHATIKO EAEYXO UTIOSELYUATWY
amotipnong sivat n Aeyopevn pébodog Fama-MacBeth kat amoteAeital and Svo Bripara.

‘Eotw 6T €xoupe anododoelg K afloypadwv (1 xaptopuAakiwv) yla T meplddouc oto Xpovo
(t=1,...,T). Na to i6lo SLdoTnua, €XOUE EMIONC MAPATNPAOELG YLA TNV LETABOAN TNG KOTAVAAWONG,
Ac (A kamolag HetaBAnTnG - mapayovta Kwvduvou f av mpokettal yia éva aAAo untdSetypa
amnotipnong).

1. Extipunoe ta Bi twv afloypddwv eKTILWVTAG OTO XPOvo (t=1,..., T) TI¢ MAALVOPOUNOELS
Ri,;=c¢ + BiacAceiq + Upryq vVia KGO agloypado i Eexwplota (¢; pia otabepa).

2. Ektiunoe Ty T KwdUvou A péow g SLacTtpwpatikic maAwdpounong R — RS = a; +
Bi.acAac, XPNOLLOTOLWVTAG TN péon Selypatikn amodoon R twv i = 1,...,K a§loypddwv
(toug péoouc oto Seiypat = 1, ..., T) KAt TO HECO EMLTOKLO PNSeVIKOU KvSUvou, R kabwg
KoL Ta f5; 4 a0 To Bripa 1.

Ta o; otV mapandvw naAvdpoéunon eivat ta Aabn anotipnong tou unodeiypatog, dnA. n
amokALon g k&Bes anddoong amno o eKTIUWUEVO acdAALoTpo KvdUvou. Av To umtodelypa e€nyetl
TG anoddoelg, Ba mpenel ta AdBn a; va eival KATd LECO OPO PNGEV KOL OTOTLOTIKA [N CNUOVTLKA.
H néBodog Twv Fama-MacBethunopel va edappootel yevikotepa yLa To EAeyxo omoloudnmote
umodelypartog amotipnong.

Inuelwon: e avtiBeon pe To BewpnTiko umodeLlypa, omou Ta P kat A £xouv SlakUpavon oto
XPOVO, OTO EUTELPLKO UTIOSELYa Ta B Kot A elvat Suo otaBepég. KaBwg To epmelplkd UTOSelypa
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EKTLLATOAL LIE TOUC SLOCTPWHOTLIKOUG LEGOUG TWV amoSOCEWY, Ta B Kal A elvol Kal auTta ol
Selypatikol péool Twv avapevopevwy B kal A og kaBe onpeio oto xpovo (BAEme to kedbaAalo
«AEOPEVHEVA KOL OASECHUEUTA UTIOSELYOTA ATIOTIUNONG» YLO TIEPLOCOTEPEG AETTTOUEPELEC).

To cross section Twv ANOSGCEWV TWV LETOXWV

O mapakdtw Ttivakag Seixvel Tnv Héon anodoon Twv 25 PEToXIKWV xaptodpulakiwv Twv Fama kat
French. Ta 6gdopéva eival amno 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

Ol eTatpieg katataooovtal og 25 xaptopuldakia cUpudwvaA LE SUO XAPAKTNPLOTIKA, TO PEYEBOG Kal
T0 AOYyo Aoylotikng afiag mpog ayopaia afio (BM: Book-to-Market). H mpwtn oslpd Seixvel Tig
UECEC AMOSOOELS TWV LKPWV ETALPLWY, N SEUTEPN TWV OUECWE PEYOAUTEPWY, KATL. H TeAeutaia
oelpa Selyvel TIC amodOOELG TWV HEYAAWV eTaplwv. H tpwtn othAn Seixvel Ti¢ péoeg anodOaoelg
TWV ETALPLWV HE XOUNAG BM (growth), n 8g0tepn otAn deixvel Tnv péon amddoon Twv ETOLPLWOV
pe to apéows uPnAdtepo BM kat n tedeutaia oTtAAN TNV HECH OMOS00N TWV ETALPLWV LIE TO
udnAotepo BM (value). O mivakag deixvel OTL KPEG eTaupieg eixav uPNAOTEPEC LECEG AMOSOOELS
OO YEYAAEC ETALPLEC —-pE e€alpEDON TIG LLKPEG ETALPIEG e XapunAd BM — (size premium) kait
gtalpieg pe vPNAG BM eixav upnAotepeg amodooelg amd etalpieg e xapunAd BM (value
premium).
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To cross section twv Betas tou CCAPM

JUudwva pe to CCAPM, pPeToxEG e uPNAr CUCXETLON HE TNV KATAVAAWGOH TPETIEL VO £XOUV
vPnAotepa aodaliotpa kivduvou, dpa LPnAoTepec péoeg amodooelc. Mmnopei to CCAPM va
£€NYNOEL TO cross section Twv HECWV ATMOSOCEWV HETOXLKWV XapToduAakiwv; O mapakATw
niivakag deixvel Ta beta twv petoxkwyv xaptodpuAakiwv Fama French wg mpog tnv katavaAwon.

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 mpwtn evlladEpouoa mapatipnon ival otL, He eAAXLOTEG e€aLpETELS, OAa TO X0 pTODUAAKLA
£xouv Betikd B, SnA. oL HeTOXEG TIPETEL VL £XOUV €va BeTkO aodaAlotpo Kivduvou. H Ssltepn
napatnpnon ival otL ot Slapopég Twv B PeTall Toug Sev eival ApKeTA PEYAAEG WOTE va
SkaloloyouUv tig Sladopég ota acdhAAoTpa KIVEUVOU PETAEY LIKPWV KAl LEYAAWVY ETALPLWV (Size
premium) kot etatplwy pe uPnAo BM évavtl eTalplwy e xapnAo BM (value premium).

To mapakdtw Staypappo Seixvel TIC HEoeg amobooelg Twy 25 xaptodulakiwv (kabBetog dfovag)
KoL Ta B twv xaptopulakiwv pe Tnv katavaAwon (oplovtiog afovag). Av to CCAPM g€nyoloe Tig
HEOEC AMOSO0ELS SLOOTPWHATLKE, Ba EMpeme va UTIAPXEL pla KaBopr BeTIk cuoxEtion Petal
TWV péowy amodooewv Kal Twv B, dnA. 6Aa ta onpeio va Bpiokovtol yOpw omd Yo YpOUUn U
Betikn kAlon. Auto Sev cupBaivel. Ta onpela eivat Tuxaia SlaoTopUEVA OTO SLAYPOULLAL.
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Scatter Plot: Mean returns vs. consumption betas, 1927-2010
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To mapakdtw Slaypappo Selxvel TIC HEOEC amoSO0eLg Twy 25 Yaptodulakiwv (opl{dvtiog afovag)

KoL T aopailotpa Kivdivou (A*B) twv xaptodpulakiwv cUPPWVA LE TO UTTOSELYUA TOU

katavaAwtr (kaBetog afovac). Av to CCAPM g€nyouoe TIg HECEC AmOSO0ELG SLAOTPWHATIKA, Ba

£mpene OAa Ta onpeia va Bplokovral yOpw amod pio ypappn pe kAton 90°. AvtiBeta, to
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O Abyog ival otL oL Slapopég ota B pe TNV Katavalwaon HeTagy Twy 25 yaptoduAakiwv sivat
TIOAU ULKPEC yLa va e€nyrnoouv T Stadopec otig anodooelg Toug. Eva KaAo umtoSeLly o TIPETIEL VAL
Tapayel peyaheg Sladopec ota B yla va eEnyNoeL TIG PeyAAeG SLadOpEC OTLG SLOOTPWHATLKES
anodooeLg.

MaKpoxpOovLoL OLKOVOLLLKOL Kivéuvol

‘Evag mibavog Adyog amotuxiog Tou UTIOSELYLOTOC TOU KATAVAAWTH va eENYNOEL TIG
SLOOTPWHATLKEG AMOSOOELG TWV ETOXWV ELVOL OTL N CUCKETLON UETOEU TWV AMOSOCEWV KAl TNG
HeTaBoAnC Tne katavalwong otnv (Sla meplodo sival xapnAn. H katavaAwon avtidpd pe peyain
UOTEPNON OE LETAPBOAEG TWV AMOSOCEWY, YL QUTO KaL I CUCYETLON TOUC TNV iSLa tepiodo sivait
TOAU HKPR. Mia evaAAakTLKr eppnveia elvat OTL oL KATavaAwTEg evoladEpovTal yia tnv
HaKPOTPOBeoUn KaTavaAwaon Toug, dnA. TNV Katavalwaon oTig emoueveg k meplodoug (to k pmopetl
va elvat m.x. 3 A 5 pe etola dedopéva, SnA. oL KATAVOAWTEG evOLadEPOVTOL YLA TNV KATOAVAAWGCH
TOUG yLa Ta eEMOPEVA 3-5 Xpovia).

To cross section twv Betas tou pakpoyxpoviou CCAPM

O mapakdtw Tivakag Seixvel ta beta Twv petoxikwy xoptoduAakiwv Fama French wg mpog tnv
METOPBOAN TNG KATAVAAWGONG TO ETOUEVA 5 XpovLa.

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 eivat oAb unAotepa amnd ta B tou armdov CCAPM. Emiong, to A eivat oAU vnAdtepo (5,7
€vavtL 0,12 tou amAoU CCAPM pe t-stat 4,18, SnA. oTATIOTIKA ONUAVTIKO, EvavTl 0,09 Tou amAou
CCAPM). H 6eltepn mapatrpnon sival otL ot Stodopeg Twv B petafd Toug elvat apKeTA PeyAAeS
wote va dikatoloyouv Ti¢ Sladopég ota aohailotpa KvdUVOU HETAEY ULKPWV Kal LEYOAWY
ETALPLWV (Size premium) kot eTalpLwy pe PNA6 BM évavtt etatplwv pe xaunAo BM (value
premium).

To mapakdtw Stdypappo SelXvel TIC HEOEG amodooelg Twy 25 xaptodulakiwv (kaBetog dfovag)
KoL Ta B Twv XapToduAaKiwY LE TNV LETABOAN TNG KATAVAAWONG Ta EMOUEVA 5 Xpovia (opl{OVTLOG
afovag). H ouoyetion HeTol Twv HECWV amoSOoewWV Kot Twv B ival apketd uPnAn, dnA. ta
onueia Bplokovtal apKeTA KOVTA O€ Lo ypaUUn Le BeTikn KAlon.
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Scatter Plot: Mean returns vs. long-run consumption betas, 1927-2010
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To mapakdtw Slaypappo Selxvel TIC HEOEC amoSO0eLg Twy 25 Yaptodulakiwv (opl{dvtiog afovag)
KoL T aopailotpa Kvdivou (A*B) twv xaptopulakiwv cUUPWVA LE TO LAKPOXPOVLO UTIOSELYUA
ToU KatavaAwtr (kabetog dfovag). To diaypappa Seixvel OTL OAa Ta onpeia Bplokovtal apkeTda
KOVTQ OF WO YpauUn Ue KAlon 90°.

Scatter Plot: Long-run CCAPM 1927-2010
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To pakpoxpovio CCAPM daivetal va g€nyei moA0 kaAUtepa TIC SLOOTPWHATIKEG artoSOoEeLg amd To
amAd CCAPM. To unodetypa £xel éva R? = 43%, SnA. e€nyei to 43% tn¢ SLAOTPWHATIKAG SLOKUUAVONC
TWV arod00ewV.
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2.Avaotpwpatikol EAeyxol tou CAPM

Mropei to CAPM va e€nynoet TG PEoeg amobOOELG TWV UETOXWYV SLAOTPWHATIKA; O TapakaTw
Tiivakog deixvel Tnv péon amoddoon Twv 25 petoxkwv xaptopulakiwv Twv Fama kat French.

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

growth 2 3 4 value

small 4.6 104 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 Seiyvel OTL ULIKPEG eTalpleg elyov UPNAOTEPEG HECEG AMOSOCELG OO UEYAAEG ETOLPIEG
(size premium) ka etatpieg pe uPnAd BM eixav upnAdtepeg amoSOoEeLC amo eTalpleg pLe XOAUNAO
BM (value premium).

To cross section twv Betas tou CAPM

YUpdwva pe to CAPM, peTOXEG e LPNAN CUOXETLON HE TNV ayopa TIPETEL Va £xouv unAGTEPQ

aopaAlotpa kKwwduvou, apa uPnlotepeg péoec anodooelg. O mapakdTw Tivakag Seixvel ta beta
TWV PETOXKWV XopTodulakiwv Fama French pe tnv anddoon tng ayopdc.

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 HikpéEg etatpieg paivetal va €xouv uPnAdtepo cuotnuatiko kKivouvo (UnAotepa B) amo tig
UEYAAEG eTaLPieG, Mpaypa TTou Sikatoloyel Tic upnAdtepeg amoddaoelg toug. To CAPM daivetal va
g€nyel 1o size premium. Opwg ta P Twv gtauplwyv pe uPnAo BM dev eivatl unAdtepa amnod ta B
ETALPLWV e XapnAd BM. To CAPM &ev umnopel va e€nynoet to value premium.

To mapakdtw Stdypappo Selxvel TIC HEOEC amoSO0eLg Twy 25 xaptodulakiwv (kabetog dfovag)
KoL Ta B Twv xaptopulakiwy pe TRV anddoon tng ayopag (opLlovtiog afovag). Av to CAPM
g€nyouvoe TIg péoeg anmodOoelg SLacTPpWHOTIKA, Oa €mpene va umtdpxet pia kabapr) Otk
ouOoXETIoN PETaty Twv péowv amoddoswv Kol Twv B, dnA. 6Aa ta onueia va Bpiokovtal yupw omd
MLo ypappn e Betikn kAlon. To Stdypappa Selyvel 0tL peToxEC ue uPnAotepeg amoSOoELg
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npayuatt paivetat va €xouv upnAdtepa B. OUwWEG UTIAPXOUV KL OPKETA XOPTOGUAAKLA TTIOU £XOUV
vPnAd B ala xaunAég amoddoelg (katw Se€ia)

Scatter Plot: Mean returns vs. market betas, 1927-2010
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