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Elcaywyn: To DNA T®wV UTTOSELY HAT®WV QO TN 0NG
ailoypa@wv

H amotipnon aloypa@wv (asset pricing) ivat éva amo ta o evilagépovta
avTiKelpeva TG xpnpatootkovoptkng. flotot tapayovteg kaBopilouv Tig TIUEG KL TG
amoSO0ELG LETOXWV, OLOAOY WV, EVIOKWV YPAUNATIWVY TOU dnpHociov kal GAAwV
a&loypa@wv; Mwg aAAalovv TIHES Kal aTtoSO0ELS 0T SIAPKELX TOV OLKOVOULKOU
KUKAov; T'latl kamola agloypa@a Sivouv peyaAvtepeg amodooels amo dGAAw; Avutd sivatl
HEPLIKA ATIO TA EPWTNHATA OTA 0Tola 1 Bewpla amoTtipnong agloypd@wv mpoomadel
va SWOEL ATIAVTIOELG.

Ta BewpnTikd vTOSelyuaTo ATOTIUNONG EIVAL APKETA KL TA EQAPUOCUEVA
vmodelypata elvat akoun meplocotepa: CAPM, ICAPM, APT kol TapayovTika
vmodelypata elvat peptkd amd auvtd. Ot Sta@opég LeTadD TwV VTIOSEYUATWY QUTWYV
elval ONUAVTIKEG TOGO OGOV APOPA TIS BACIKEG UTIODETELS TTAV®W OTIG OTIOLES
otnpilovtal 660 KoL 660V APOoPA& TOUG TAPAYOVTES KIvOUVOU TOUG 0TIoloUG Bewpovv
OTUAVTIKOUGS YLa TNV amoTipnon atloypd@wv. [Iépa amo Tig Sla@opég Toug OUWSG, Eva
AT TA KEVIPIKA CUUTIEPACUATA TNG oUYXPovN S BLBALoYpa@iag eival OTL apKETA oo
QUTA T VTTOSElypaT ElvaL SLAPOPETIKEG EKSOOELS EVOS BACIKOV VTIOSEIYUATOG
QTOTIUNONG, TOV VTIOSELYUATOG ATOTIUNONG AELOYPAPWY TOU KATAVOAWTN
(Consumption Capital Asset Pricing Model, CCAPM). To umtdSetypa auto eivat pio
EMEKTAOT TOV BAGIKOV VTTOSELYUATOG TNG EMAOYTG KATAVAAWONG KL ATIOTA{EVONG
o€ 5V0 TEPLOBOVG TNG HIKPOOLKOVOULKTG Bewplag. ETo VTOSelypa autd 1 agla evog
TiTAoV KaBopileTal aTd TNV OPLAKN XPTOUOTTA TOU KATAVOAWTY) OO TNV
KATAVAAWOT TWV AVAUEVOUEV®V TIATPWHWYV TOV TITA0V. O cUVTEAEDTNG
TPOEEOPANONG TWV HEAAOVTIKWV TIANPWU®V EIVAL GTOXAOTIKOS KaBwG eEapTaTal amod
TNV 0PLAKT XPTOLLOTNTA TOU KATAVOAWTH 1 0Tlo{x aAAGLEL KATA TN SLAPKELX TOV
OLKOVOULKOU KUKAOU. APKETA ATTO TA YVWOTA UTIOSEYLATA ATIOTIUNONG LTTOPOVV VI
avayBovv o€ eL8IKEG TIEPITTTWOELS aVTOV TOU BaotkoV) VTTOSEYHATOG.

H onpacio autig g mpoTaong eivat ToAAamAN.

[pwTtov, S10TL T Staopa vodetypata amotipnong §&vouv HeTadl TOUG TAVW OE [
ovuTayn BewpnTikn Baon. ¢ amoTEAET U, 1) ETAOYT] TWV TTAPAYOVTWY KIVOUVOL IOV
kaBopifovv Ti§ amodooelg Sev eival avBalpeTn, KAAQ CUVSEETAL [LE TNV OPLAKT)
XPNOWOTNTA, SNAAST TIG TTPOTLUNOELS TOU KATAVAAWT).

[T€pav ToUTOV OPWG, I OPLAKT] XPNOLULOTNTA KXl KATK CUVETIELX O OTOXAOTIKOG
OUVTEAEOTIG TIPOEEOPANONG AAAALEL GTO XPOVO WG GUVAPTNON ULAG CELPAS
TApPayovTIwv Tov kKabopilovtal amo TV TexVoAoYia TNG Olkovouiag Kol TV
afefaldTnTa 660V APOPA TO OLKOVOULKO TIEPLBAAAOV.



Tuykekpluéva, n texvoAoyia TG otkovopiag kabopilel To péco pubud peTAfOANG TOU
SuVNTIKOV TTPOTIOVTOG KAl TNG KATAVAAWONG GTO XPOVO, EMOUEVWE KAL TN HLEOT
HETABOAT TNG OPLAKNG XPNOLOTNTAS, EVW 1] SLAKVULAVOT) TG OLKOVOLLLKTG
SpaotnploTTag YUpw amo To HEGO puBUd SuvnTiKNG avamtuéing kabopilel TIg
SLKUUAVOELG TNG LETABOATNG TNG 0PLAKTG XPTOLULOTNTAG KL, KATA GUVETELN, TWV
ACPAALOTPWV KIVSUVOU TWV a§LOYPAQPwV.

TeAog, n afefatdTnTa 660V APOoPE TNV EVTHOT TWV OLKOVOULK®V SLAKULAVOEWV
o8nyel Toug emeVEUTEG 0T SNpovpyia EMITTAEOV ATIOTAULEVGEWY VLU VO
QVTIUETWTIOOVV pLa TILOvT) LEAAOVTLIKY] HEIWOT) TOV ELCOSNUATOS TOUG Kol EMNPERlEL
TIG AT TOVEVEG ATIOSOOELG TWV AELOYPAPWV.

Ag0TepOV, SLOTL SElXVEL OTL OAX TA YVWOTA VTIOSEYHATA ATTOTIUNONG EXOUVV
kAnpovopunoet to DNA tov CCAPM. Kata ouvémela, Sev pmopel kaveig evkola va
amoppiPel epmelpika to CCAPM xwpig va amoppiel Kot Ta uTtoSelypata mov
Baoilovtal og autd. AUTO pag 0dnyel o€ Pl vEa BewPn oM TNG EUTIELPLKTG EPEVVAS OTA
vTodelypata amoTiunong. ZVH@WvA LE TNV Aoyt apKeTwV epevvntwy, To CAPM
elvat og B€om va eEnynoel KAAVTEPA TIG TAPATNPOVUEVEG ATIOSOCELG LETOXWV KL
UETOXLKWV XapTo@uAaKiwv amo To CCAPM. To cuumépacpa auto eival Tpo@avws
AavBaopevo kabwgs amdéppupmn tov CCAPM cuvemdyeTal autoOpaTa KAl amdppudm Tov
CAPM wg¢ pa 181k epimtwon touv CCAPM. EEdAAov, to CAPM e&nyel i amoddoelg
TWV HETOXWV e SeSopévn TV amddoom ™G ayopds evw to CCAPM e&nyel (épa amod
TIG ATTOSOCELS TWV HETOXWV) KAl TNV (Sl TNV amdédoomn TG ayopdas.

IxMUaTiKd, n Oewpla amotipnong Baciletal og pia KEVIPIKN apxm:

Twn = mposfo@Anuévn afia LEAAOVIIKGOV TANPWUWV

'O Ta vTTOAOLTIX ElVaL VTTOOEGELG OGOV APOPE TOV CUVTEAEGTI] TIPOEEOPANOTG, TOV
optovta Tov eMeVEUTH Kol LAONUATIKOL LETAOYUATIOMOL.

MmopoUpe va cuvolicovpe TV Bewplia amotipnong oe dV0 eELOWOELS:

Py = E;(M¢11X¢41) (1)
Miyq = f(Ft+1) (2)

OmovL P: Tiun aLloypa@ov, X: mAnpwin Tov agldypa@ov, M: 6TOXAOTIKOG CUVTEAECTNG
TPoegdPANONG KaL F €vag Tapdyovtag (1) Eva 0T TTapayovTwy) Kvdvvou.

Kabe €161k vmodetypa pmopel va BewpnBel wg pia uTTOOECT OXETIKA PE TNV



ouvvapmon f(.). [laipvovtag pa ypappikn mpoogyyion g (2), EXouue:
My = a+bFyy (2)

Ta empépoug vmodelypata Sta@opomolovvTal wg Tpog To F.
'EtoLyla mapadetypa:
e 10 CCAPM vmoBéteL 0tL: F = puBuog petafoAns katavaiwong, Ac,
e 10 CAPM vmoBéteL OtL: F = anddoon xapTo@uAakiov TAoUTOL (ayopds),
e t10 ICAPM vmoBétel 6TU: F = amddoon xapTto@uAaKiov TAOUTOU + PETAPANTES
KATAOoTAOTG.

LTS ONUELWOELS AUTOV TOV PaBpuatog B BPelTe Pt CUCTNHATIKN TIAPOVCLAOT) TWV
BewpnTIKWV BAOEWV TNG ATOTIUNONGS A§LOYPAPWV. ZKOTIOG TNG TIAPOLGiacn§ elval va
oLvvSeBOUV TA YVWOTA VTTOSEYHATA ATTOTIUNONG HETAED TOVUG YlX VA YIVOuV KaAUTEPQ
QVTIANTITEG OL SLALPOPES TOUG XAAQ KoL 0L TTEPLOPLo ol TouG. ' To okoTd auTo B
EEKLVI|OOVUE PE TO ATTAOVGTEPO VTIOSELY LA TILOAOYNOMG, TO YVWOTO UTTOSELY O
Tapovoag alag pe oTabepoc cLVTEAECTEG TPOEEOPANOTG. MeTd Ba TApovVoLAGOLLE
TO UTIOSELY LA TTAPOVOAS aElG PE KUUOLVOUEVOUS CUVTEAECTEG TIPOEEOPATONG KAL TN
OUVEXELX OTO UTIOSELY LA TOV KATAVOAAWTN UE OTOXACTIKO GUVTEAEGTN TIPOEEOPATOTG.
TéAog, pe Baon to vOSetypa avTd Ba 0plocOVE KATIOLA ATIO TA TILO YVWOTA
VTOSElypaTA ATOTIUNONG WG ELSIKES TIEPITTWOELS, OTIwG To CAPM, To ICAPM xat
TAPAYOVTIKA VTIOSEY AT TNG EQAPUOGUEVT|G XPTLATOOLKOVOULKNG.

Anuntpng MoaAALlapOTTOVAOS



TwEG, KEPSN KL ETLTOKLX
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Source: Robert Shiller’s webpage, http://www.econ.yale.edu/~shiller/data.htm
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0 KaOopPLoNOG TOV TTIPOEEOPANTIKOV EMLTOKIOV
H Ty} Tov xpovov kat Tov Kivdvvou

e 'Otav éva dtopo kavel pa emévduon o€ eva titAo, BuoLdlel Eva Tooo oiUEPQ, TO
omoio Ba umopovoe va elXe XPNOLUOTIONOEL YIX KATAVAAWOT, Yl Eva cuxva aépato
000 0To PEALOV. ['evikd, 1) emévduon eival pla Buoia BERaing onpepvig
KATAVAAWONG Yl Ll cUXVE afERain LEAAOVTIKT KATAVAAWOT).
e 0 emevéutni¢ B amattioel pla amol{nuiwon:
o T tovxpovo avapovig LEXpL TNV TWATN OGN TOU TITAOL Kal
o T tov kivéuvo Tov VTIEPYEL KATA TN SLAPKELX TOL XPOVOU XUTOV.
e AV ETIIKEVIPWOOVE TNV TTPOCOXT LG OE EMEVSVOELS OE TITAOUG OTNV Ayopd
XPNHATOG KL OLOAOY WV, LTTOPOVE VA AVAAVGOUE TO OVOUACTIKO EMITOKLO (ammodoon
otn Aén) ota €€1G CLCTATIKA TOV:
r=p+mn+z+I1

e  OvopaOTIKO €TITOKLO () =

Avapevopevo paypatiko emitoxio (p)

+ QVAUEVOUEVOG TIANBWPLoHOG (77)

+ AOPAALOTPO KIVEVUVOU ( 2)

+ ao@aAiotpo pevototnrag (1)

* H @oppovAa aut umopel va yevikevBel oe dAAa €18 emevduoewv (Tr.X. LETOXEG)
OToL avTi emITOKIOV EYOULE ATOS00T).

To AVAUEVOUEVO TIPAYHATIKO ETMLTOKLO

Y& g olkovopia xwpig TAnBwpLopd kat Kivduvo To aVapeVOIEVO TIPAY LATIKO
ETILTOKLO €(VUL TO ETMITOKLO IOV EELCWVEL TNV TIPOGPOPA TIOPWV ATOUWV TIOV ETLOVHOVV
va Saveloovv (amotapisvon) pe v G)tnon mTopwV ATOUWY TV EMOVUOVV Va
Savelotouv.

e TikaBopilelt ol dtopa BEAoVV va Savelocovy Kat ol Atopa BEAovY va
Savelotovv; H amavtnomn €yKeltal 6To yeyovog OTL TA ATOU AELOA0YOUV SLAQOPETIKA
TNV LEAAOVTIKY] TOUG KATAVAAWOT).

e Y& Tlo TEXVIKOUG OPOUG, TA ATOUM £XOUV SLUPOPETIKO AGYO UTIOKATAGTAONG
HeTadV mapoVoaG Kat LEAAOVTIKN G KatavaAwong (marginal rate of substitution, MRS)
N elactikoTnTA Slaypoviknig vokatdotaong (elasticity of intertemporal substitution,
EIS).

e 0 AGY0oGUTOKATACTACTG LETAEL TTAPOVOAG KAl LEAAOVTIKTG KATAVAAWOTNG



OVOUALETAL ETIONG UTIOKELLEVIKOG CUVTEAEDTIG TIPOEEOPATONG KL XPTOLULOTIOLELTOL
Yl TNV HETATPOTI) HEAAOVTIKWV E608wWV o€ onpuepv agla.

0 AV 0 UTIOKELHEVIKOG CUVTEAEC TG TIPOEEOPANONG VOGS atOpovL eivat 10% to xpovo
(0,10), auto6 onpaivel OTL Lo va TpoTpEPoupe auto To atopo va Buoitdoel 1 EUR
onuepa, O pemel va to avtapeiPovpe pe éva 1+0,10 EUR o€ éva xpovo.

e To mpaypaTiko EMITOKLO EELOOPPOTIEL TNV AYOPA& TIPOGPOPAS Kal {1)TnonG
QATOTAULEVCEWV.

0 avapevopevog IMMIANOwpLopdg

e To avaueVOUEVO TIPAYUATIKO ETITOKLO (VAL TO ETITOKLO TIOV LOXVEL OE LA
owovopia xwpic TAn6wplopd.
e A&eSOUEVOUL OTL TO ATONO EVOLAPEPETAL VLA TNV TIPAYHUATIKN ala oG ETTEVEUOTG,
SNAad1 yia Ty TocdTTA aryaBwv Tov UTIOPEL va yOpAGEL GTO PLEAAOV PE TNV
OVOUXOTIKI ATOS00T TG EMEVSVONG, ATALTEL (Lot XPNUATIKY aTtolniwoT) Yl ToV
avapevopevo mANBwplopd ()
e To OVOUAOTIKO EMITOKLO YIVETAL TWPA :

r=p+m

To ac@AA6TPO KIvSUVoU

e To teAsvtaio CLUCTATIKO TOU OVOUACTIKOU ETIITOKIOV (VAL TO AVAUEVOUEVO
Ao PAALGTPO KLvSUVOU.
e To ao@dAloTpo KvEUVoUL Sta@épel HeTalL Sla@opwv emevduoewv. O Kaboplopdg
TWV TAPAYOVTWV TIOU SIETTOVV TO AGPAALGTPO KIVSUVOU Elval PLa oaTto TIG TiLo BaoIKES
EMISLWEELS TNG BEwpPlag ATTOTIUNONG KAl TWV EMIPEPOVS VTTOSELYUATWY TNG (CAPM,
CCAPM, ICAPM, APT kAm.).
o Metoxég : cuoTNHATIKOGS Kivouvog
o Opodloya : kivduvog aB€Tnong TANPWU®V (TTTWYEVONG), KivOUVvog aAAayn§
ETLTOKIWV.
e To OVOUAOTIKO EMITOKLO YIVETAL TWPA :

r=p+mn+z

To Aa6@AALGTPO PEVOTOTITAG
[Tépa amod To AcPAALGTPO KIVEUVOU, 0L AToSO0ELS TWV aELoYPAPWY UTToPEl va

TEPAUBAVOLV KoL EVU AGPAALGTPO PEVOTATNTAG, TO 0Tol0 e€apTdTAL ATIO TNV
€VUKOALX e TNV OoTtolx UTTOPEL 0 EMEVOVTIG VX PEVGTOTIOUOEL TNV EMEVSVOT TOV XWPIG



Vo ETNPEAOEL ONUAVTIKA TNV TUn. H pevotoétnta e€aptatal amod to BdBog g ayopdg:
AYOPES PE LEYAAOUG OYKOUG CUVOAAQY WV €xovv VPMAN pevototnta. H Stagpopa
HeTadL TN G TwANoNGS Kat TIUNS ayopds (bid-ask spread) oe ayopég pe vman
pevotoTTa lval xaunAn. To ovopaoTiko eMITOKLO YIVETHL TWPWA

r=p+mn+z+I1

Ty}, antdd8oom Kot TPOoEE0PANTIKO ETITOKLO
H évvowx ¢ peAdovtikig aglag
e HpeAdovtkn adia F evog xpnpatikol Tooov P e otabepn avapevopsn
amodoon r elval cuvaptnomn g Stapkelag 7' Kot TNG cUXVOTNTAG AVATOKLOUOU 771.
e HpeAdovtkn afla F pe avatoklopd pa @opda ava mepiodo (£tog) oplletat wg:
o F=PA+nT
o Ilapaderypa: Av P = 1000 EUR , r = 0,10 (10%), T = 2 xpovia, TOTE

F =1000 (1+0,1)2 = 1210 EUR
e H peAdovtk afia F pe avatoklopd m @opeg ava mepiodo opiletal wg:

r mT

o F=P(1+1)
o Mapaderypa: (r=0,10) (10%) T =2 xpoviam =2 =

F =1000(1 + 0,1/2)* = 1215,51 EUR
e Houxvomta avatokiopo auEdvel TNV £TNOLOTIOMUEVT ATOS00T
e To 6plo ™G PoOppovAag F = P (1 + %)mT OTAV 0 AVATOKIONOG Elval GUVEXTG
(m - ) elvat

F =Ppe'™
1

m/r
e Omov e = limy, ., (1+ m—/r) = 2,71828.

H évvowx ™ mapovoag atiag

e Avévamooo F avapévetal va elompax0el oe T meplodoug, ) mapovoa agia Tou
elval lom pe éva mood P to omolo av emevéubel onjpepa Ba SwWoEL AVATOKIGUEVO TTOCO
Foe T mepldodoug.

e Hdéwdwaola g evpeong ¢ mapovoas afiag pag LEAAOVTIKNG eloTipadng
KaAeltal Tpoegd@Anon kal eival To avtiBETO TOU AVATOKLOUOV.

Ipoctd@Anon wa @opa ava tepiodo (£tog)

H mapovoa agla P evog tocov F to omolo avapévetal va ewottpaybel oe T xpovia

slva:
F

[ ] = —
@a+nT

=F(1+7r)T.



e Tlapaderypa : H mapovoa aia evog opoAdyou zero coupon otabepov EMITOKIOV
10% pe ANén 5 €t kaw ovopaotikny Tiur 1000 EUR eivat
P=F(1+r)T=1000(1+0,1)"°=620,92 EUR

e Oovvtedeotis (1 + r) Tkadeital cuvtedeoThg TTPOEEOPANGONG
To mapakatw Siaypappa eiyvel tnv mapovoa ala 1 eVPW IOV AVAUEVETAL VO
elompoyBel petd amo 1, 2, ... 10 xpovia. To emitoxio mpoeEdpAnong sivar 3,6%.
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Mapovoa adia 1 eupw TTOU Ba e1IcTrpaxBei o T xpovia
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Mpocfd@Anon MEPLOCOTEPEC POPEC AVA TTIEPLOSO

‘Otav n poedAnomn yivetal m @opég to xpovo, | mapovoa atia P evog mooov F 1o
omoio avapévetal va elomtpaydel oe T xpovia ivat :

. P=(1+ZW=F(1+%)_W

m

e 'Otav 0 avatoklopds eivatl ouvexng (m — oo), To 6pLo TG POPHOVANG

P =

(142

F

r
m

=F

"

r -mT ,
(1 + Z) slvat

P =Fe T

o T[evikd, OTAV AVUPEVOVTAL ELOPOEG d, YL TIG XPOVIKEG TTEPLOSOUG t + j, OOV j =

1,..,T, kaL 0 cuVTEAEGTNG TPOEEOPANOTG v otaBepOg 0TO XPOVO, 1| TAPOVOA

(1+7r)

a&la 0N XpOVLIKY oTLYUn 0To Xpovo t (onpepa) ivat:

10




e P = ?:1 ((1—41-r))] deyj

Amotiunon OpoAdywv

H mapovoa agia evog opoAdyov Sidpkelag T mepldSwv, TO 0TOL0 TIANPWVEL KOUTIOVLX
d; ywx tig meplodouvs t +j, j = 1,..., T, ExeL ovopaotikn agia F Kol emLTOKI0 0T AN
r, elvat:

P, = YT, (u%r))J deyj +F(1+7)T

e To emtoklo ot AN r elval To EMITOKLO TO OTIOLO E§LOWVEL TNV TTApoVo Ao
(T ayopdg Touv opoAOGYOV) UE TO ABPOLoUN TWV TIPOEEOPAT|LEVWV KOUTIOVLWOV KAL
™V TtpoeEo@ANUEVT TEALKT TIANpwuT| (ovopaoTikn adia F).

E@appoyéc: H amotipnon twv opoddywv tov EAANvikoU Anpociov tpv kat HETd TV
Sdnuoclovopkn katappevon tov 2009.

1. To EAAnvikd Anudoto eéébwoe v 11/1/2006 éva 10-sté¢ oudAoyo BB+
(kwdtkog Bloomberg: EF239324) ue Anén otig 20/7/2016 kat kovmovt 3,6% (3,6
EUPW TO YPovo avd 100 svpw ovouaotiky aéia). llota Ntav n Tapovoa aéia Tov
ooAdyov t™v nuépa tn¢ ék6oon¢ Tov;

0 TapakAtw Tivakag Vel TOUG CUVTEAECTEG TIPOEEOPATOTG LLE ETTLITOKLO
mpoeoAnongs 3,6% (21 otAn), TV adia TWV KOUTIOVIWV GE EVPW TIOV TIATPWVEL TO
opodAoyo kaBe xpovo (3" 6TNAN) KAl TV Tapovoa agia TwV KOUTIOVLWV TOU OUOAGYO0U
(4" oAn) péxpL T ANén tov o€ 10 xpovia. To aBpolopa TwV TTPOEEOPANUEVWY
KOUTIOVIWV Yia T 10 xpovia péxpt T Anén tov eivat 29,80 gvpw. H mapovoa aia tov
opoAGyoL TV Npépa s €kdoon tov (11/1/2006) ntav 100, SnA. To dBpolopa Twv
TPOeLOPANUEVWY KouTIoVIWY (29,80 evpw) oLV TNV TIPOeEoPANUEVN agia TNG TEALKNG
TANpwUNS Twv 100 evpw otn AnEn Tov opoAdyov tmyv 20/7/2016 (0.702*100 = 70,20
EVPW).
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Xpovog Zuvt. Illposé. Mapovoa
T (1/(1+0,036)T) Kovmovi aéla
1 0.965 3.600 3.475
2 0.932 3.600 3.354
3 0.899 3.600 3.238
4 0.868 3.600 3.125
5 0.838 3.600 3.017
6 0.809 3.600 2.912
7 0.781 3.600 2.811
8 0.754 3.600 2.713
9 0.727 3.600 2.619
10 0.702 3.600 2.528

AOpolopa 36.00 29.80
29.80+0.702*100
= 100

Me Vv €€apom TG SNUOGLOVOULKNG KplomG, To 4° Tpiunvo Tov 2009, Ta EMITOKIA TWV
opoAdywv Tov EAANviko Anpociov ektogevBnkav ota vm. To Tapakdtw Staypappo
Seiyvel to spread tov 10-£T0oUG EMITOKIOL TWV OLOAOYWV TOV Anpociov yla Tnv
EAAGSa, Itadia, [Toptoyodia, [omavia kat [pAavsia mavw amo Ta avtioToya emTOKLA
TWV YEPHaVIK®V bunds:
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Awaypappa: Spread emitokiov 10-eTwv opoAdywv tov EAAnvikov Anpociov
évavtiLT'eppavikwv bunds
(o€ povadeg Baong - 1000 pup avtiotoyovv o€ Staopa emtokiwv 10%)
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2. Tov MapTtio tov 2011, T0o emLTOKL0 0T A1)é1) TOU 5-T0UG A0V 0H0AOYOU NjTAV
12,3% kat 1) Tl Tov oty SEUTEPOYEVI) ayopd 65,37 svpw. H ayopd opoAdywv
npogéopAovae 0tLn EAAnvikn Anuokpatia (akoun kat av cuvéxL{e va
KataPaAet To £TjoL0 KOvTTOVL uéxptL TN ANén) v Oa MANPWOEL GTO AKEPALO TOUS
KQTO)OUG TOU O0LOAdY0V, 6NA. 0L KATO)O0L TOU OHO0AdYOV Sev Oa slotpdéovy TNV
ovouaotikn aéia (100) aAda Oa vitapéel éva haircut x%, apa Oa eiompaéovv
100(1-x). Iloto yTav To avausvousvo haircut cOUPWVA UE TIC ATTOTIUNOELS TNG
ayopdc;

To avapevopevo haircut eivat cuvaptnom tov xpovov. ‘060 O HAKPLA OTO HEAAOV
QVOULEVETAL VA YIVEL TOOO HIKpOTEPO Bt elval kKaBwG 6To EVOLANETO SLAoTN A OL
eMEVOUTEG B EX0UV ELOTIPAEEL TO LEYXAVTEPO LEPOG TNG AELOG TOV OLOAOYOV HECW
TWV KOUTIOVLWV.

Evéelktikd, ag Sovpe Suo (akpaleg) TeEPIMTWOELG:
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Mepintwon 1: To haircut avapévetat va cupfei og mepimou 5 xpovia (Iavovdpio tov
2016, ot A1én tov opoAdyov)

0 mapakdtw Tivakag §{vel TouG CUVTEAESTEG TPOEEOPANONG (LLE ETMITOKLO
mpoeo@Anons 12,3%) kat v Tapovoa agla TwV KOUTIOVLWY TOU OMOAGYOU HEXPL TN
AMén tov og 5 xpovia.

XpOvog XUVTEAEGTEG Mapovoa
T Mpoegd@Ainong Koumovt Aéla
1 0.89 3.60 3.21
2 0.79 3.60 2.85
3 0.71 3.60 2.54
4 0.63 3.60 2.26
5 0.56 3.60 2.02
ABpolopa 12,88

H tiur) Ttov opoAdyov otV ayopd avtavakAd To aBpolopa Twv TPoeEo@ANUEV®V
KOUTIOVLWV KL TNV TIPOEEOPANLEVT] OVOUAOTIKT ol ToL opoAdYyou ot Anén (0,56*F).
Kabwg to emitokio otn ANn avinonke, HelwONKE ONUAVTIKA 0 CUVTEAEC TG
TpoegdPAnoNG ¢ 5-etiag (amod 0.838 oe 0.56), pe dAda Aoy, | Tapovoa agia evog
evpw Tov Mdptio tov 2011 Tov Ba elompaxBel o 5 xpodvia mepimov (Iav. 2016)
uewwdnke amo 83,6 Aemtd o€ 56 Aemtd. Kata ovvémela, Tov Maptio tov 2011
1. ta 100 evpw ovopaoTiKNG atlag ToL OHOAGYOU o€ 5 xpovia
a&llav 56 svpw.
2. To dBpolopa Twv mpoeo@Anuévwy Kovmoviwy ntav 12,88
EVPW.
[Towa Tav n avapevopevn ovouacTiky a&ia Tov opoAdyov otn Anén Tov; Me dAda
AdGY1a, TL TpoadokoVoav oL eTevSUTEG OTL Ba eloTtpaouy yia kdbe 100 svpw
opoAdywv Tov Kpatovoav otn Anén toug (Iav. 2016);

[l va to Bpovpe, Ba TpEmeL va AVGOVE TNV @OPUOVAA TNG TTAPOVOAS a&laG WG TTPOG
T0 F:

5

P, = Z ((1—;’))] deyj +F(1+71)7°

j=1
65,37 = 12,88 + F * 0,56
6537 —12,88 _ 937
B 0,56 o
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H ayopa mpoefo@Aovoe 6TL ot Anén tov opoAdyov (lav 2016) Ba elomtpdet 93,7
evpw avti 100, dnA. B vrtdpdet haircut 6,3%.

Mepintwon 2: To haircut avapévetal va cupfei og 1 xpdvo (Mdaptio tov 2012, dmwg
Kal €YLVE).

Av vmoBéoovpe 6TL To haircut avapévovtav va yivet e 1 xpovo, 1 avapevopevn
ovopaoTikn afia Tov opoAdyou pmopel va Bpebel av AVoovpe TV €8¢ OPHOVAN WG

Tpog to F:
5

P, = z ((1—}”))} devj +F(1+1)7°

j=1
65,37 = 3,21 + F 0,89
_6537—-321 0.8
B 0,89 o

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

Inueiwon: To haircut ov e@appdotnke tedikd oto PSI tou Iavovapiov 2012 ftav
53%. ZTOUG TPELG UNVES OV TIpOT YN ONKAVY, TO MITOKLO TOU 10-£TOVUG OHOAGYOL
ekto&eVOnke ota emimeda Tov 30-35% Kot 1) TIUT TOV OLOAGYOL 0T SEVTEPOYEVT
ayopa émeoe ota 25-30 Aemtd ava 1 evpw ovopaotikig adiag. Ta emimeda avta ntav
ovpupata pe avapevouevo haircut g ta&ng tov 50-60%. Atyo tpwv v
avadlapBpwon tov xpéoug, To spread Eemépaoe Tig 4.500 povadeg faong, Tov
QVTLOTOLYOVOE O€ éva EMITOKLO 0TN ANén Tepimov 43% (1) yia Ta opdAoya Tou
eAANVIKOL dnpoaciov. H ayopd @aivetal va Tpoeo@Aovoe TTEpA aTd Eva GNUAVTIKO
haircut kot Tov cuvoaAdaypatiko kivduvo, SnAadn pia mbavr €é€o06o ¢ EAAGSag and
™ {wvn Tov evpw (GREXIT) kat pia votiunom tov €6vikov vouiopatog.
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Amotipnon Metoyxwv

OpoAoyia:

P: Twn petoxmg

D: Méplopa

r: Amddoon

B = ﬁ (VTTOKELUEVIKOG) OLVTEAEGTNG TTPOEEOPATONG

e TIlpocoyn: ‘OAeg ol HETAPBANTES lval EKQPACUEVES OE TIPAYLATIKOVG OPOUG
(otaBepég TIEG), SNAad amomAnBwplopeves pe tov Ieviko Aeiktn Tipwv
Katavaiwt).

e T Adyoug amAovotevons Ba aoxoAnBov e kAt apyNV LE TA IO ATIAK
vmodelypata pe otabepd oLvvTEAEGTN TIPOEEOPAT OTG.

ZTtafepO¢ SLaxpoviKd ouVTEAECTNG TTIPOEEOPAN O

To vOSelyua VTTOOETEL OTL 1] AVAUEVOUEVT TIPAYLATIKN attddoomn TG petoxmns, E(r),
elvat otabepn) Swaypovikd, E(r)=r. To r amoteAeitatl amd dVo uépn:

r=rf +z 6mov

o rf: mpaypaté emitdrio undevikov kvvvou (i8to pe to p)

0  Z:QOo@AALOTPO KIVEUVOU

YmobBéoelg -

e Topépopa D katafaAAeTal pia @opa To XpOVo (0TO TEAOG TOV £TOVG)

e To r elvatotaBepo Slaypovikd

e Epwtnon: lowa eivat n Tiun mov eivat Statedelnévos va TANPWOEL 0 ETTEVEUTNG
onuepa ya tnv petoxn (fair price);

o Hamavmon eaptatal anod tov emevdutiko opilovta

ETtev8uTtikdG opifovtag = 1 mepiodog (£1og)

H T (fair price) tnv omola eivat StateBelpnévog va TANpwoeL Evag emevauTig
onpepa (“onpepa”’= xpovog t) yla pia LETOXN IOV OKOTIEVEL VX KPATIOEL LA TIEPL0S0
(¢wg To t+1) eivau:

__ E¢(Dyq) Et(Pryq)
t— 1+r 1+r (1)

‘Omov E;(x) elvatn avapevopevn tTiun g x pe Bdon tv StaBeoiun mAnpo@opnon oto

XPOvo t (Seoucvuévos uéaog tng x — conditional mean).
Topewva pe v (1): P, Totav E;(Pryq) TH/xat Ef(Depq) T
e 0 o0pog i KaAeltal cuvtedeoTti§ TPoegd@ANoNG. O pOAOG TOV EYKELTAL OTO VX

HETA@PALEL LEAAOVTIKA £008Q O€ ONUEPLVES AE(E.
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e YVupwvape Vv (1), n Tiun Vv omolia €vag emevouTtig eivat StateBelévog va
TANPWOEL OTUEPA YL LK LETOXT) LOOVTOL [LE TO AOPOLOUA TOV AVAUEVOUEVOL
UEPIOUATOG KL TNG AVAUEVOUEVTG TLUNG TTWANOTG, LETAPPACUEVH OE OTUEPLVES TLUEG
ue éva otabBepd oLVTEAEOTI) TIPOEEOPANONG.

ETtev8utikog opifovtag = 2 tepiodor (£1n)
Amomv (1) =

8
2)omv (1) =
_ Et(De41) | Et(Desvz) | Et(Prs2)
Pe= 1+r (1+7r)2 (1471)2 3)

Emtev8uTtikdg opifovtag = T tepiodor (£tn)
AvEavovtag Tov emevduTiko opilovta pexpt T =>

T E¢(Dtyj) | Et(Psr)
Pe = 2ij=1 (a+r)y @07 (4)

H (4) ex@palet v TN woppotiag wG To ABpolopa Twv TPOELOPANUEVWV
QAVOUEVOLEVWY UEPIOUATWV (TIPWTOG OPOG) Kal TNG TPOEEOPANUEVIG AVAUEVOLEVTG
UEAAOVTIKNG TIUNGS TNG HETOXNS (U TEPOG OPOG). O TEAELTAIOG OPOG OVOUALETAL CUXVA
«kepSooKoTIKT PoVoKa» (speculative bubble”).

Kepdookomki @ovoka:

H Aoy pag kepSooKOoTIKNG (oVOKAG Elval OTL T T aveBaivel onuepa 6TAV oL
eMEVOUTEG TTIPOGBOKOUV AVOS0 TNG TLUNG OTO HEAAOV -

s Et(PesT)
P, T oavE(Pryr) T Kaewgﬁ 0

e Honuaoia Tov kepSooKOTIKOV TTAPAYOVTA GTOV KABOPLOUO TNG TLUNG EVOG
a&loypaov glval cLVAPTNON TOV 0pIloVTa TOV EMEVOVTH. L€ TEXVIKOUG OPOUG, YIX VX
eCadeloupe TNV KEPSOOKOTILKT) POVOKA, VTTOOETOVE OTL 0 OpL{OVTAG TOV EMEVOUTY)
elval dmelpog, SnAadn agnvovpe to T va tdel oto dmelpo, T —> oo.

Ao v (4):

v Ee(Deyj) . E¢(Pt+T)

P, = ijl i) + limy_, [ e = (5)
_ [¢] Et(Dt+j) I3 . Et(Pt+T) _

Py = Zj:l—(1+r)f gdv lim (—(1+r)T ) =0 (6)

e HkepdookoTikn @ovoka eEx@avileTal VIO TNV TPOUTOOEDT OTL
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limy_ e Et (Pryr) < 00 SNAQSY OTAV 1) QVOUEVOUEVT] TIUT SEV TEIVEL 6TO ATELPO.

e Ilpooé€te 6tio 6pog (1 +1)T teivel oto dmepo 6tav T — o epdoov r > 0.

e Hoxéon (6) ek@palel TV TLUN TG LETOXNS WG TNV TApovoa a&ia OAwV Twv
QVOUEVOLEVWYV HEPLOPATWV HE TIPOEEOPANTIKO ETILTOKLO T

e HmapoVoa d&la ¢ petoxns (Tiun) elvat apvnTikn cUVAPTNON TOV ETLTOKIOV
TPoeEOPANONG.

o 0 Adyog elvat 6TL éva VPMAGTEPO ETMITOKLO TIPOEEOPATOTG ONUATOSOTEL OTL OL
eMeVOLTEG TTPoaSiSouv HikpOTEPN agla oTa HEAAOVTIKA €008 TOUG 0€ GUYKPLOT) LUE
€008a onpeEpQ.

e  Kabwg r = p + zn Ty pag petoxmg ivat tooo pikpotepmn, 660 vPmAotepo eivat
TO TIPAYHUATIKO ETLTOKLO P KAl 060 VPYMAOGTEPO EVAL TO ATPAALGTPO KIVEUVOU Z.

Inueiwon 1 H a&ia g petoxns kabopileTal amoKALIOTIKE a1td TV IKAOVOTNTA TG
va TAnpovet pepiopata. Av vrobéoovpe oy (5) E(Dpyj) =0, j = 1,..0 TtoTE

P, =0.

o Tevikd: H agla kabe titAov KaBoplleTal ATTOKAEIOTIKA ATIO TNV LKAVOTNTA TOU VX
Snuovpyel elc6SN U 0TO PEAAOV Vi TOV €TTEVOLTY) (0L KEPST Yl TNV eTLxelpnon).

Inueiwon 2: 0 ouvteAeoT | TPOEEOPANONG I 0TO TTAPATIAV®W LVTIOSELY L BewpeiTat
otaBepoG SLaxpovika.

o Hwvumobeon autn elvat un peaAlo Tk KaBWG VTTAPXOLV EUTIELPLKESG EVEEIEELS OTL
TOGO TO TIPAYUATIKO ETITOKLO P 0G0 KAL TO AGQAALGTPO KIvSUVOU AAAG{OUV 0TO
Xpovo.

o Apyotepa Ba yvwploovpe VTOSElypaTa ATOTIUNONG T OTIolx TipooTTaABovv va
efnynoovv Vv HETABANTOTNTA TOU CUVTEAEGTN TIPOEEOPATOTG GTO XPOVO.

o IlpogTo mapdv, 6pw, Ba cuvexicovpe va Bewpovpie To r oTabepod.

e Ilpaktikan oxéon (6) Sev pmopel va xpnoomomOel yio tov kaboplopd tng
OTUEPLVG TIUNG LoOPPOTILAG Pr KABWG TEPLEXEL TIPOGEOKIEG LEAAOVTIKWV HUEPLOUATWV.
e T vakabopioovpe To Py mpémel va e§adelPoupe TI¢ TPOGSOKiEG HEAAOVTIKWV
UEPLOUATWV KL VA TIG AVTIKATAOTI|COVE LLE HETPTOLUa PEYEDT. ['la TO 0KOTIO U TO
TIPETEL VA KAVOULE Lo UTTOBEOT) OXETIKA pe TNV oTtoxaoTkn Stadwkacia D,. H

vToBeOoM EVOG YevealovpyoU unxaviopov touv D (Data Generating Process) Oa pag
eMITPEPEL VO KAVOUUE TIPOPAEPELS Y T peEAAOVTIKA emimeda Tou D pe fdom onpepvn
TANPOYOPN oM.
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ITOXaoTIKT) Sladikaola peplopatog

1. Tuyaiog TepimaTog
Agumobéooupe 6TLTO 0 AoyaplBpog tou pepiopatog, d; = In(D,), akorovBel tnv
oToXaOoTIKY Sladikacia evog Tuxaiov mepimatov (random walk):

di=di 1+ & (7)

Omov ¢ : Tuxala Statapayn pe péco (avapevopevn tun) 0 kat otabepn StakOpavon.
Tote T0o avapevopevo péplopa yiax Kabe peAAoVTIKO XpOVvo t+j, SeSopuevng g
OTUEPLVIG TIANPOPOPNONG, Elval (00 e TO oNUEPLVO UépLouQ: Et(dtﬂ-) = d;. Kata
OUVETELR, a0 TNV (6) TTIPOKUTITEL:
E(Deyj)
p= Yy 2
L a+7)

J
2 +1
j=1

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

—p 1 1 1 1
- t(1+r)( +(1+r)+(1+r)2+'")
1 1

=D
"A+7) 11
1+r
1 <1+r)
fA+n\ r
> p == (8)

e KabBwg to puéplopa elvat otabepo, n TIUn elvatl Eva TOAAATAGGCLO TOU O UEPLVOV
ueplopatog, SnAadn pla otabepa.

e Me GAAa AdYLa, | AVALEVOUEVT) ATTOS00T TNG LETOXTSG, I, €lval (o1 PE ™
UEPLOUATIKN TNG amodoom onpepa, r=Dy/P:.
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ITOXAOGTIKT) SLaSIKaola TG TIUNG TG LETOXTS
e TuimpoxvmTeL A6 TNV (7) OYXETIKA E TNV OTOXAOTIKY Stadikaoia Tov akoAovBein
T P;
e Amomv (1) = E;(Piyq1) = (1 +1)Py — Et(D¢4q) 0OV E¢(Piyq) €lvato
deopevpnévos pEcog (avapevopevn tiun) tov Py, pe Baon tnv mAnpo@opnon oto
Xpovo t.
e AMd&ando mv (7) = E;(D¢yq) = Dy xat
Ané v (8)=> D; =r - P,.
Emopévng -

E(Py) =1 +1)P.—1P. =P,

e Tevikd loyVeL Et(PHj) = P, j=1,2,3,...00, SnAadn N TLuN akoAovOel KoL au T pia
oTOoXaOoTIKY Stadikacio Tuyaiov Tepimatov, OTwE Kat To pépopa. H kaAvtepn
TPOLBAEYN TNG LEAAOVTIKNG TIUNG Elval OTL B pelvel oTABEPT] OTA ONUEPLVA TN G
emimeda.

2. Tuyaiog mepITATOC e TAGT): TO VTIOSetypa Gordon

AgumoBéoovupe 0TL 0 avapevopevos puBpdg avénong tov peplopatog eivat otabepog
Kot looVTal HE g (AUTO avTIoTOLXEL O€ Pl 0TOXAOTIKT Stadikacia Tuxaiov epimatov
ue Taomn -- random walk with drift-- oe AoyapiBuovg, d; = In(D,)):

E.(D;) =1+ g)D,4
= 9)

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

AvtikaBlotwvtag oy (6) —

_ o0 (1+g)j
Py = Dy ijom

=D£ZN
j=1

4 — (1+9) 4 .
omov § = rewmsy Emopévwg:

1
ﬂzDﬁﬂ+6+ﬁ+m)ZQSGt§>
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- 1+r 1— +9
1+7r
=
1+
Ptthﬁ (10)

H oxéon (10) eivar to vmtdderypa touv Gordon.

e YUp@wva pe To VTTOSelypa touv Gordon, 1 T HLXG LETOXNG ElVaL BETIKNY
OUVAPTNON TOU HEPICUATOG KUL TOU XVAUEVOUEVOU PLUBIOU AUENONG TOV LEPIOUATOG
KOl VN TIKI CUVAPTNOT) TNG ATALTOVUEVNG TIPAYUATIKNG ATTOS00NG.

e H Tt elvat vymAr og oxeon Pe TO ONUEPLVO HEPLOUA OTAV O AVALEVOUEVOG
pLOUAG peTaoAn g TOL peplopatog eivat VPMAOGG 1) dTav 1 avapevopevn amtddoon eival
XA,

e  Metoyég pe avapevopevn vman kepdogopia oto péAdov (g) Exovv vymAd P/D.
[Mapadetypa: petoxég texvoroylag.

e  Meta&y dvo petoywv pe (Sl kepdoopia (g) n HeTOXN TOV £XEL LYNAOTEPO
ao@AALGTPO KvSUVoL (SnA. vmAdTEPO 1) €xeL xaunAotepo P/D.

E@appoyzg
To mapakdatw ypaenua Selxvel Tov
1. S&P 500: amomAnOwplopévog Seiktng TIHWVY Tov Xprnuatiotnpiov Twv HITA
(S&P 500) ywax to Stdotnua 1871-2014.
2. MapoVoa aiia TwV HEAAOVTIKWOV HEPLOPUAT®V LE 0TADEPO CUVTEAEDTY
mpoegd@Anone. H a&la aut extipdrtat yioa kabe onpeio oto xpovo (t=1871-
2014) wg:

P = (%—I—r) (Des1 + Peys)
OToVL 1 1) péon amomAnBwplopévn AoyaplBukn amdédoon tov S&P 500 oto
Stdotnua 1871-2014.
H teAw) tipn (to 2014) ektipatal cUp@wva e To vVTtodetypa Gordon wg
D(2014)*(1+g)/(r-g), 6Tov g o avapevopevos puBudg petaBoAng Twv
UEPLOUATWVY KAL I 1) VALLEVOLLEVT] ATTOS00M).
Q¢ HEAAOVTIKO HECO pLONO HETABOANG TWV HEPLOPATWV (g) Kal pHéEon
QVOUEVOLEVT] TIPAYUATIKY amtddoor) Tou S&P 500 petd to 2014 (r) vmoBéoapue
g=0.014 (Serypatikog péoog 1870-2014) kai r=0.05 (pavpn ypauun) 1,
eEVAAAaKTIKA, 1=0.066 (TTpdoivn StakeEKOUUEVT) YpaUUT).
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[Tapatnpov e OTL 0L EKTIUNOELS TNG TApoVoAS a&iag aAAG{OVY avAAOYA [LE TNV
VTIOOEOM IOV Bl KAVOULLE OXETIKA LLE TT) LEAAOVTLKI] AVAUEVOUEVT] ATTOS00T) TOV
Seiktn (r). ‘Oco vYMAGTEPY Elval ) avapevopevn ueAAoVTIKY amddoo, TOo0
xaunAotepn n mapovoa atia. H Sta@opd otnv ektipnon avdvel e Tov XpOVo Kat
elval HEYLOTN OTIS TEAEVTAIES TTAPATNPTOELS TOV SElyUATOG.

To (810 Ba ouvéBaive kat av aAAalope TV vTOOeoT yia To g. '0co VPMAGTEPO TO g,
TOG0 VYNAGTEPN 1) TTpoVvoa aia.

OL TapatnpnoeLs aUTEG SE(XVOUV OTL EKTIUNOELS TNG TIAPOoVoaG aglag umopel va
SLLEEPOVY ONUAVTIKA, AVAAOYX LE TIG UTIOOECELG OYETIKA LLE TNV AVAUEVOUEVT)
anddoomn kat Tov puOpo HeTaBoANG TWV LEPLOUATWY GTO HEAAOV.
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YTmodetypa Gordon pe Baon ta kEpdn

Tuxva to vmodetypa Gordon opiletatl pe Baon ta kEPSN (E) TwV ETALPELWV KL OXL UE
Bdaomn ta peplopata. O Adyog ival 0TL Ta KEPST) AVTIKATOTTPI(OVY KAAVTEPA TNV
KOVOTNTA TWV ETALPELWV VA TTPOGSISoUV HEAAOVTIKNY a&la 0TIG LETOXES TOUG.

To vmodetypa (10) pmopel va peta@paoctel eVKoAa o€ 6poug E, av vtobBEcove OTL TO
uéplopa eivat éva otaBepd mTooooTo, T, TwV KepSwvV ( T: payout ratio).

Dt ES TET (11)
AvtikaBiotwvtag v (11) oy (10) kat Stapwvtag Kot Tig §uo TAEVPES pe E; -
P 1+g
—=T7— (12)
Et r—g

e YUp@wva pe v (12), etaupeieg mov £xovv vymAd P/E mpémel va £xouv vmAovg
AVAUEVOLEVOUS pLOUOUGS HETABOATG TV KEPSWV TOVG (e oTabepd » KoL 7).

H vmo6eon piag otabepr)g oxeong HETAED HEPLOUATWV KL ETALPIKWVY KEPSWV Elval
apketd yevvaia. To Tapakdtw Stdypappa Seixvel 0TL 0 AOyoG auTOG EXEL LEYAAES
SLKUUAVOELG 6TO XPOVO. MaKpoXpOVLA, OL ETALPEIEG (PAIVETAL VA TIANPWVOLY £V
OXETIKA 0TaBEPO TOOOOTO TWV KEPSWV TOVG o€ pepiopata. ‘Ouws Bpayxuxpovia (Yo
AGYOUG ETALPIKNG TTOALTIKNG, Signaling KAT) Telvouv va kpatoUV Ta peplopata
otaBepa pe amotédeopua va aAA&leL 0 A0YoG HEPIOUATOG TIPOG KEPST, LBlaiTeEPa O€
TEPLOSOVG VPEDNG, OTAV TA ETALPIKA KEPST HELWVOVTAL O|HAVTIKA (BAETE 0TO
Slaypappo TNV HEYAAN veon/amomAnbwpilopd g meptddov 1922-1933 kat tnv
V@eomn tov 2008).

Ao6yog pepioparog mpog kEpdN (D/E) Tou S&P 500
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Iroxaotikn Stadikacio TnG TIUNG
TLovvenmayetal ) vTOOEDT VOGS 6TABEPOV PUOUOV VOSOU TWV HEPLOUATWV YL TNV
OTOXAOTIK Stadikacia Tov AKOAOVOOUV OL TIHEG TWV HETOXWV ;
Aoy (1): = E(Py1) = (1 +7)P — E¢(Deyq)
A& and v (9) = E;(Diyq1) = (1 + g)D;
Emopévwg :
E;(Py) =1 +1)P— (14 g)D,
Amé v (10) éxovpe - Py = D; H—Z. Emopévwg -

—
E;(Pey) = (A +1)P—(r—g)P, =1+ g)P,.
Tevika, Yo K&dBe peAAOVTIKO XpOVO t+:
Et(Pt+j) = (1+g)P,.
e H T akodovBel emiong évav Tuxaio TteplmaTo pe TAOT o€ AoyApLOpovg,
Et(ln(PHj)) =In(P,) +jg.

0o Ouvtég Bpaxuxpovia dev eivat TTpoPAEYLUES.
0o Makpoypovia Opws avapévetal va avEavovtal pe puouo g.
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Kupaitvopevog cuvteAeo TG TPoeE0@AN GG

Tooo ta emitokia pndevikol kKivdVou 600 KAl TA Ao@AALGTPA KIVEUVOUL KupaivovTal
0TOo Xpovo. 'Otav 1 olkovouia BploKeTal 6 TPOXIA AVATITUENG, 1] KEVTPLKT Tpamela
au&avel Ta eMITOKLX TTapERPaon yia va TiBaoceVvoel Tov av§avopevo TANOwpLlopo. Ta
TPAYUATIKA ETLTOKLA avEavouv. ‘Otav, avTiBeTa, 1) olkovopia pmaivel o€ Veom, N
KEVTPLKI) TPATIE(X LELWVEL TA ETMLITOKLA YL VA 30N O1)0EL TNV TIPAYLATIKT OLKOVOpia va
avakapel. To TPoyHATIKA ETILITOKLX LELWVOVTAL ETO TIAPAKATW SIAYPAUUA, @aiveTL
1N Tmopela Tov mpayuatikov emitokiov otig HITA (Fed Funds rate - [TAn6wplopdg ATK).

US: Real Interest Rate
10.0

LT MM )
| WV v

Fed Funds rate - CPI inflation

'50 L L L L B L O DO
1960 1965 1970 1975 1980 1985 1990 1995 2000 2005 2010

Ta ac@dAiotpa KtvSOvov £xouv eTiong HEYAAN SlakVpAveT 6To XPOVo KAaBwE N
Stakvpavon Twv amoddcewv petafairetal To mapakatw Siaypappa Seiyvel tnv
Topela TNG TUTIKNG ATOKALONG TWV amodocewv Tou S&P 500 oto xpovo. H metpelaikn)
Kkpiom tov 1975, ) andtoun 810pbwomn s ayopds to 1987 katn mpdo@atn
XPMUATOOKOVOULKT] Kplom Tov 2008 061 ynoav oe onuavtikny avénon tng StakOpavong
TV xpnuatotnpiwv. Fevika, oe TepLd8oug avoSikwv ayopwv 1 Stakvpavon eivat
XOUNAT, EVW O€ TTEPLOSOVG TTWTIKWVY Xy0opwV 1 SLAKUHAVGT) AUEAVETAL ATIOTOUA.
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US: Volatility of S&P 500
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Kata ouvémela, ol avapevopeves amodO0ELS TWV LETOXWV LETABAAAOVTAL GTO XPOVO.
AgumoBécovupe OTL 0L EMEVSUTEG amaLTOVV [ SLA@OPETIKY amtdS00m o€ KAOE
UEAAOVTIKO XPOVIKO onpelo yix va elvat Statebeluévol va kpatroouvv pia petoxn. TOTe,
TO ETLTOKLO TIPOEEOPANONG LEAAOVTIKWV UEPLOUATWYV (VAUEVOUEVT) ATTOS00T)
UETABAAAETAL GTO XPOVO:

Tt =P+ 2

1
'Bt_1+rt

ATtotipnon

ETtev8uTtikdG opifovtag = 1 mepiodog (£toc).

H T (fair value) tnv omolia eivat StateBelpévog va TANPWOEL Evag ETEVEUTHG o1 UEPA
YO [LOL LETOXT] TIOU OKOTIEVEL VA KPATNOEL i Ttepiodo elva:

Et(Dey1) | Et(Peyq)
p, =t e =,3t+1(Et(Dt+1)+Et(Pt+1))

14741 1+7¢44

Emev8utikdg opifovtag = 2 tepiodol (£1n).

Ef(Dirq) . Er(Pryq)
p, = Etllesa) 4 ErlPras =ﬁt+1(Et(Dt+1)+Et(Pt+1))

1+Tt_1 1+T't+1
Et(Dty2) Et(Pry2)
Py = ;H:E + 1t+r:22 = Ptz (Et(Dt+2) + Et(Pt+2))

=
Py = Brs1Ee(Dey1) + BeeaBrrz(Ee(Drsz) + E¢(Pryz))
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ATtelpoG eMEVEVTIKOG 0pilovTag

AvEdvovtag Tov emevduTIKO opllovTa PHEXPL TO ATELPO KAl TapafAETOVTAG TNV
KEPSOOKOTILKT) @oVoKA =

Pe = Bri1Et(Dey1) + Bre1Per2Er(Dey2)

+Be+1Pt+2Bt+3Ee(Dey3) +...
=

oo j
P = z H.Bt+i Et(Dt+j)
=1|i=1

J

e T va umopel va ypnowpomomn el to vtodetyua mpoed@ANONMG YL Tov KaBoplopd
™G TG, TIPETEL VX TIPOoBAEPOOVV TOGO TA HEAAOVTIKA peEpiopaTa 600 Kal oL
UEAAOVTIKOL CUVTEAEOTEG TIPOEEOPANOTG.

e YKOTOG TWV VTOSEypATwVY amotipnong ('asset pricing models "), 6mtwg CAPM,
Intertemporal CAPM, Consumption CAPM, APT kAT elvat v «avakaAUPouv» Toug
TAPAYoVTES IOV KaBopilouv T avapuevopeves amodOoeLS, SNA. TOUG CUVTEAEGTES
TPOeEOPANONG TO0O PETAEY SLAPOPETIKWV KEQAAXLAK®V OTOLXEIWV OG0 KAL OTO
XpOvo.

H mapamavw @oppovAa eivat tepimiokn kabws meplapfavel abpolopata yivouévwy.
[l v TV aAOTIO GOV LE, UTIOPOVE VX TIAPOUE LK YPAUULKT TIPOCEYYLOT) TNG
amddoong. Auto Ba pag Swoet Eva Ypapko vTTOSelypa TPoeEd@ANONG.
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T'papK TPOCEYYLOT) TOV VTIOSELYLATOC TTXPOVOAC aElog
IUE KULALVOLEVO CUVTEAECTI] TPOEEOPANOTC

Ot Campbel kot Shiller (1989) mpoTtelvouv pia ypappLkn TTpOGEYYLOT TOU

VTS ElyPaTOG TTAPoVoag Alag LE KUUALVOUEVOUG CUVTEAECTEG TIPOEEOPANONG, 1)
omola Baciletal og pla AoyaplOpkn mpooyylon g amddoons.

H amddoon plag petoymgs opiletat wg:

_ Priq + Dpyyq
Rt+1 - T
t

XpNOOTOLWVTAG TNV TAVTOTNTA:
_Reyn 1 Pryq + Dy

" Ryt Rep P
Kot ToAdamAaoidlovtag kat tig Svo mAgvpég pe P, /D, :

1

P 1 P D
it _ (1 + t+1> t+1
Di Ry D,

Dtyq
[Taipvovtag AoyapiBuoug (Tov cupoAllovtal e HIKPA YPAUUATH), EXOVLE:

Pe — dp = —Teyq + Adpyq + In(1 + ePrer=dee) (A)
[Ipooeyyllov e YPOUUIKE TOV TEAEVTAIO OPO XPNOLUOTIOLWVTAS UL TIPOCEYYLOT

Taylor mpaTov Baduov yOpw amd to onueio P/D = eP~4, To onpueio autd pmopel va
elval o SELYUATIKOG HEGOG TNG LEPLOUATIKNG ATTOS00TG.

Mia ypappiki tpooéyyion Taylor lou paBuou piag ouvdptnong f(x,) yUpw amo
éva onueio x ypdeerai:

fGee) = FG) + f(0) (e — %)

[Taipvovtag pia ypappikn mpooéyylon Taylor touv teAeutaiov 6pov ¢ (A),

f(x) = In(1 + ePr+174%e+1) gyovpe: f(x) = In(1 + eP~%) ko f/(x) = (1+elp_d)ep‘d =
P/D

1+(P/D)’
elvau

Kata ovvémela, n mpooéyyion 10 Babpov yOpw amd to péco Setypatiko p-d
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P/D d d
m[le_ t+1 — (p — d)]

= —Trp1 + Adeyq + plPey1 — desa] + K

Pt —di = —Tpy1 +Adyq +

omov p = 1+PL;D elval evag otabepog ovvtedeotng mpoegdpAnong (0< p < 1) kot k pa
otafepa.

AVVoVTaG TIPOG T EUTIPOG, TTAIPVOUHE:

pe — d¢ = const.+ z p’ (Adtﬂ- — rt+j)
j=1
VTIO TV TIPoVTIO0E0N OTLT PoVoKA e€aavileTal pakpoTpobeopa, SnAadn

lim; e, p/ (P — dewj) = 0.

Avt n TautoTNTA Lo)VEL eX-post (EK TwV VOTEPWV) Kal ex-ante (VIO popEN
mpocdokiwv). [laipvovtag Tov Seopevpévo péco g TponyoLPeEVNS eElowong, 1 ex-
ante exboxn eivat:

Ei(pr —dy) =

p; — d, = const. +Et2 pl (Adeyj —1e4))
=1

H e€lowon avtn elval To vtoderypa tapovoag agiag PLe KUUALVOUEVOUG CUVTEAECTES
TpoegdPANoNG (Tpaypatikég amodooels). [Ipv mpoomabcovue va TV
emednynoovpe, ag BuunBovpe 6tL N tpocéyyion Taylor €ywve yOpw amd To péco g
UEPLOUATIKNG amtddoong. O HEcog TNG LEPLOUATIKNG aTTOS00oN G TEPAXUBAVETAL 0T
otabepd k TG teAevtaiag e€lowong. Emouévwg, cOpg@wva pe v teAevtaia e€icwon,
OTav 0 A0Y0G NG TLUNG TIPOG LEPLOUA ELvAL TIAV®W ATIO TO LEGO TOU, 1] AYOPA AVUUEVEL
OTLM petoyn Ba €xel 6To PEAAOV LPMAOVG pLOUOVG LETAPBOANG TWV HEPLOUATWV N
XaunAég amodooels 1 kot ta Svo.

TOp@wvA PHE TO VTTOSELY LA TTAPOVOAG oG LE KUPLXLVOUEVOUG OUVTEAECTES
TpoegdPAnoNG:

e Avamodooels Kat LETAPOAEG TWV PHEPLOUATWV Elval un TpoPAEYPLHES (TLUES KoL
ueplopata ivatl tuyaiol mepimatol), TOTE 0 AGY0G TLUNG TTPOG HEPLOUA Elval oTaBePOG.
e Av 0 AdYOG TIUNG TTPOG LEPLOUA EIVAL KUPLALVOUEVOG OTO XPOVO, TOTE

o 'Hotamodooels etvat mpoBAEP e,

o 'Hta pepiopata elvat TpoBAEY Q.

Me aAAa AdyLa, 0 AGYOG TIUNG TTPOG LEPLOUA AVTAVAKAX TIPOGSOKIES VI LEAAOVTIKGA
peplopota n/xot HEAAOVTIKEG ATTOSOOEL.
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Inueiwon: M tpitn ekdoxn elvat 0TL 1 SLaKOHAVOT) TOV AGYOU TG TTPOG UEPLOUA
o@eidetal o KEpSOOKOTIKEG TTPOOSOKIEG HEAAOVTIKIG AAAYNG TNG TIUNG
(kepSOOKOTIKEG (POVOKEG) XWPLS VA LETABAAAOVTAL OL TTPOGSOKIES Yot LEAAOVTIKEG
amod0O0ELS Kal peplopata.

Mua oelpd epevvnTwy oxvpilovtal 6TL 0 Adyog TIunGS Ttpog pépopa (1 to P/E) €xouv
TIPOPBAETITIKI LKAVOTNTA Y1 TIG LEAAOVTIKEG ATTOSOOEL TWV HETOXWV KL OXL Yl TX
uepiopata.l O Cochrane (2010) woxvpiletal OTL 1 TTPOPAETTIKT IKOVOTNTA TOU AGYOU
TLUNG TIPOG HEPLOUA YIA LEAAOVTIKEG ATIOSOCELG AAAGLEL SPAUATIKAE TOV TPOTIO OKEYTG
OTNV XPTUATOOLKOVOLIKT.

To mapakatw Swaypappa (amd tov Cochrane 2010) Seiyvel oxnuatikd v cAAayn
otov TpoTo okePnG. H kAaookr) Bewpnomn Tov vToSelypatog Tpoefd@ANONG UE
OoTUOEPEG AVAUEVOUEVES ATTOSOCELS E(VAL OTL ATV 1] TIUT VOl XAUNAT) OE OXEOT UE TO
UEPLOUQ, T) AYOPQ TIPOEEOPAEL OTL T LEAAOVTIKA pepiopaTa Ba petwBovv (KOKKIVN
SLKEKOUUEVT) YPOUUT] OTO SLAYPAUUN) EVW OL TIHEG B pelvouy oTaBepég (UTAE
SLKEKOUIEVT YPOIuN).

Mow
Price
MNew fact
[] ||.~|I|Hjer-.|d I“I:IIIIIIIIIIIIIIIIIIIIlllll
e ™
™

"

S
-h—
I N I N IE D B B .

Classic view

Time

H véa Bewpnomn g xpnUATO0KOVOUIKN G cUH@wVa [e Tov Cochrane glval To akplBwg
avtiBeto: dtav n T elval YaunAn o€ oXEoN UE TO HEPLOUQ, ) YOPA TIPOEEOPAEL OTL OL

' BAéme, petall dAMwv, Rozeff (1984), Keim and Stambaugh (1986), Fama and French (1991),
Campbell and Shiller (1989), Cochrane (2008).
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amodooelg (apa oL TIpEG) Ba av&nBolv oto PEALOV (TTPACLYT) SLAKEKOUMEVT VPN
oto Slaypappa) evw ta pepiopata Ba petvouv otabepd (Lo Stakekoupévn ypopun).

H mtpoBAemTiK) IKavOTNTA TOL AdYOoVL TUUN G TTpoG péptopa. Epmelpikol éAcyyol:
ZUU@®WVA UE TO VTIOSELY A TTAPOVOAS aElG UE KUUXLVOUEVOUG CUVTEAECTES
TPOeEOPANONG, 0 AGYOG TLUNG TIPOG HEPLOUA EXEL TTPOPAETITIKY LKAVOTNTA YL TLG
UEAAOVTIKEG ATIOSOCELG 1] /KL VLA TOUG HEAAOVTIKOUG pLBUOUG HETABOANG TWV
UEPLOUATWV.

To mapakatw Swaypaupa eiyvel tov Adyo pepiopatog pog tiun (D/P) touv S&P 500
atd 1o 1871 éwg to 2010 (TTapdpola ELKOVA TIPOKVUTITEL XpToLoTIolwvTas To E/P).

Ao6yog pepiopatog rpog Tipn (D/P) Tou S&P 500
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0 A6yog D/P vplotatal peydieg SLAKVUAVOELS GTO XPOVOo. Ot SLAKVIAVOELS AUTES
EXOLV LEYAAN SLapKeLa, SNA. TTA{PVEL APKETA XPOVLX YIA va TLOTPEPEL 0 AOYOG OTO
uéoo tov. 0 (810G 0 péoog @aivetat va petafarietat Staxpovika. Metda tov 2°
TIAYKOG L0 TTOAELO O HEGOG lval XAUNAOTEPOG.
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Ao6yog niung mpog kéEpdn (P/E) Tou S&P 500
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H mpoBAemTiKn IKavOTNTA TOU AGYOU TIUNG TTPOG HEPLOUX UTTOPEL va EAEYXOEL PE TIG
TAPAKATW TIOALVEPOUN GELG:

k
ij(ﬂdtﬂ) = agq + by(ps — d¢)

J

pj(rt+j) =ar + br(pt - dt)

Mwﬂ‘

j=1

yw k =1,...,K. KaBwg to p ivat Alyo pikpoTtepo atmd Tn povada (aAA& KOVTda 6T
Hovada), oL aveEapTnTEG LETAPANTEG UTTOPOVV VU TIPOCEYYLOTOVV LE TNV XAAXYT) TOU
HEPIOUATOG KAL TNG CWPEVTIKNG ATtoS00omnG HETAD t kalt + k :

?:1 p’ (Adt+j) = Z?=1(Adt+j) =derx — dy,
Xj=1 P’ (te4) = Zjza (e )-
Kata ovvémela, ol epmelpikol EAeyyot TpoBAEYPIUOTNTAG UTTOPOVV VA YIVOUV E TIG
TIAALVSPOUT|OELG
deyr —de = ag + ba(p; — dp)

k
Z(rﬁj) = a, + b (p; — d)
=
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o  XYTIG TAAVEPOUNOELG AUTEG EAEYXOUUE AV OL CUVTEAEOTEG b Elval OTATIOTIKA
onpavtikotl, SnA. Staopetikol Tou undevog.

e Ynueilwon: l'evika Sev Loyvel Z;‘ﬂ(rtﬂ-) = Pr+x — Pe- TO dBpoOLOUA TWV
AoyaplOukwv amodocewv lval (oov pe TNV HETABOAT TG TN G LOVO OTAV OL
amoS0O0ELS Elval 0L KEQAAXLAKES aTtoSO0ELS Xwpis Ta peplopata. KabBwen amddoon
éxeLoploBel wg N oAkr) amodoon (CUUTEPAAUPAVOUEVWV TWV HEPLORATWV), )
teAevtala e§lowon dev oyVel (BAETE EMOUEVO KEPAAXLO YIA TIEPALTEPW AVAALON
auTtoV Tov BEpatog).

o Ta amoTEALEOPATA EPTIELPIKWV EPELVWV SELXVOUV OTL 0 AGYOG TIUTNG TIPOG HEPLOUX
EXEL LAKPOTIPOOETUA TIPOBAETITIKN LKAVOTNTA YL TIG ATIOSOCELS KAl OXL Yl TA
uepiopata (Fama and French (1991), Campbell and Shiller (1989), Cochrane (2008)).

Mivakag: MaAtv8popnoelg amodocemv Kat LETABOANG HEPLOPATOV OTO SeikTN
TYU)G IPOG peEpiopata

Horizon k A= a+ bIP DY D,../D, = a+biF/D)
lyaars) [ il A2 b i) R?

| -1.04 (0,330 017 0,30 {0.18) 0.07
2 -2.04 (0.GE) 0.26 -0.52 {0,410} 0.07
3 -2.84 (0.88) 0.38 -0.53 {0,430 0.07
= -6.22 (1.24) 068 —0.84 {047} 0.1

N oifems: ﬁ‘ i indicates the & year return an the walue weighted NYSE portfalio less the k year

return from continuously reinvesting in Treasury bills; 5 = regression slope coefficient

{defined by the regression equation abowe); giib) = standard error of regression cosfficient.

Standard errors in parentheses use GMM 1o correct for heteroscedasticity and serial correlation.

e Ta R? ¢ TaAwSpdunons Twv 6wPEVTIK®Y ATOSOCEWV AUEAVOUV LE TOV
opllovTta KoL T b, elvat apvnTIKA (OTTWG AVAUEVETAL ATIO TN BEWPL) KAL OTATIOTIKA
onuavtika (kabwg To t-statistic, t=b/o(b), elvat oe amoAv Ty TN >2).

e Ta R? ¢ TaAvSpdunons Twv CwPEVTIK®MY HETABOAMY TWV PEPLGUATWV Eivat
Hikpd, Sev avgdvouy pe tov opifovta katta b, elvat apyntka (avtiBeta amd
Bewpla) KAl OTATIOTIKA [UT) OTUAVTIKA.

o (g amotéAeopa, KATAAYOULUE 0TOV £E11G KAVOVQ, 0 0TTO{0G XPTOLLOTIOLELTAL ATTO
TOUG AVOAUTEG: 0TV 0 AGY0G TIUNG Ttpog peptopa (1 to P/E) elvat peyadvtepog amod to
HLOKPOTIPOOEGLO HEGO TOV, TOTE OL TIHEG AVAUEVETAL VA VTIOXWPT)COLV (Kol avTifeTa).

e Inueiwon: Ot Tapamdvw TaAVSPOUNOELS TTAPOVGLE{OVV CUAVTIKE OTATIOTIKA
TPOoLAHATA KABwWG 0 AGY0G TIUNG TTPOG LEPLOUA ELVAL PLA LETABAN T HE HEYAAN

eppovn (persistence), 1 pe AAAQ AGyLX Lol LETABAN TN LE XXPAKTNPLOTIKA TUX A0V
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mepimatov. Katad ouvemela, ol ouvteAeoTEG TNG TTAAVSPOUN 0N G SEV akoAovBoUV
KOVOVIKT] KATAVOUT] KAl 0L CUVNOELG EAEYXOL ONUAVTIKOTNTAS 8V UTTOPOVV VI
EQPAPLOCGOOVV. AKOUN XELPATEPQ, OL GUVNBELG EKTIUNTEG EAAYIOTWV TETPAYDVWYV SEV
elval apepoAnmTol o€ pikpd Selypata Kabwg oL Statapayxég Twv amoddcewy kat Tov d-
p €xouv vymAn cvoxétion (Stambaugh 1986, 1999). Zuykekplpéva, TapoucLalouvv
Betikn pepoAniia, SnA. elvat vPMAGTEPOL ATIO TOUG TIPAYUATIKOUG. EITAE0V, 1) TUTTIKY
ATIOKALOT TWV CUVTEAECTWY TG TAALVSPOUNOTG ElVaL YAUNAOTEPT ATIO TNV

TPy HATIKT] KoL TO avtifeTo ovpPaivel pe To R2. Q¢ amotéAeopa, oL 6LV BELg
EUTELPLKOL EAEYYOL HECW TTAALVSpOUNOEWVY cUXVA Selxvouv OTL 0L ATt08OCELS lvat
TPOLRAEYLUEG XWPIG AUTO VA LOXVEL

e 0 Valkanov (2003), Journal of Empirical Finance, peta&\ aAAwv, mpotelvel
SL0pOWUEVEG OTATIOTIKEG t YLK TOV EAEYXO OTUAVTIKOTITAS QUTWYV TWV
TAALVSPOUTCEWV.

e AlopBWVOVTAG YLX TA OTATIOTIKA TIPOPANHATA € PIkpd Selypata, 1 TPoBAETTIKN
LKovOTNTA TOV P-d YA TIG LEAAOVTIKEG ATTOSOCELS ElVAL TIOAUV XAUNAT], TOUAGXLOTOV OE
Bpoaxuxpoviougs opilovteg 1-5 etwv. ‘Eva amotéAdeopa TG epmelpkns BLBAoypapiag
elval 0tL to p-d pmopel va tpoPAEPEL TIG aTo8O0ELg o€ pakpoypovioug opilovteg, 10-
20 etwyv (Cochrane 2008). Ta mapakdtw Staypappata Seiyvouv OTL TPAYUATL
VTIAPXEL KATOLA (av KoL OXETIKA advvaun) oxéon petadd touv D/P kol Twv amoddcewv
™G emopevns 10-etiag kat 20-etiag.
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D/P ka1 atrédoon emrépevng 10-gtiag
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P/E ka1 atrédoon emopevng 10-gtiag
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P/E10 ka1 atr6doon emropuevng 10-eTiag
(E10: péoog 6pog KepSdwyV TTpoyoupevng 10-eTiag)
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= P/E10Q == ATT0000N £TTONEVNG 10-£TiOG

Tuvoyilovtag Ta amoteAéopata TG euTelpkns BLBALoypa@iag, umopolue va TOUUE OTL
e H petafAntotnta Tou AGYoU TIUNG TTPOG HEPLOUA OPEIAETAL KATA KUPLO AOYO o€
AAAQYEG TWV TTPOGSOKLWOV TNG AYOPAS YL TIG LEAAOVTIKEG ATIOSOCEL,

e 0 Adyog Tung pog pépLopa (1) To avtiotpo@o tov) kat to P/E €xouv
TPOPBAETITIKT IKAVOTNTA YIX TIG LAKPOXPOVIEG ATIOSOTELS, OXL YLA TIG BPAXUXPOVLEG.

Kabwg ol avapevOUEVES TIPAYUATIKEG ATTOSOCELS ElvAL TO AOPOLOUA TOV AVAUEVOUEVOV
TPAYHATIKOV EMITOKIOV PINSEVIKOU KIvSUVOU KL TOU A0@AALGTPOV KvoUvou, 1)
SlaKU Vo™ TOV AGYOU TLUNG TIPOG UEPLOUA AVTAVAKAR AAAAYEG TWV TIPOCSOKLWV TG
AYOPAgs €lTE Yot T ETUTOKLA (VOULOUATIKT] TIOALTIKT, TANOwPLopoG) elTe yia Ta
Ao PAALOTPA KvSUVOU.
e AvuTO TO EpOTNUA EYEL LEAETNOEL EUTIEPIKG ATIO PLX OELPA AVAAVTEG [BALTE,
uetatV dAAwv, Campbell and Ammer (1993), EJ ywa tig HITA, Malliaropulos (1998),
European Financial Management ywa pia oelpd evpwmaikwv ayopwv]. Ta
QTOTEAEG AT AUTWV TWV HEAETWV elval:
e To peyaAvtepo PEPOG TNG SLAKVIAVOTIG TOU AGYOU TLUNG TIPOG LEPLOUA OPEIAETAL
o€ SLAKUPIAVOT TWV AVAUEVOUEVWV A0 PAALGTPWV KIvSUVOoU.
e H Swakvpavomn Twv avapevoLEVWY ao@AALGTPWY KLvOUVOU 0@eiAeTal 0€ AAAAYES
TWV TIPOGSOKLWV TNG AYOPAES YIX TX ACPAALCTPA AUTA.
H o0vdeomn Twv pUn avapevoUEVWY QAAQY®V OTIG ATIOSOCELS [LE TIG OAAAYEG OTIG
TPOOGSOKIEG TNG AYOPAS YIVETAL OTO ETTOUEVO KEPAAALO.
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AT0800£1C KOL TPOGSOKIEG TG XYOPAC

[l Vot OTTIACOVLE TIG U1 AVAUEVOUEVES ATIOSOCELG O AAAAYEG TTPOOSOKLWV TG Y0P AS
Yl HEAAOVTIKEG ATIOSOOELS KL LEPIOUATA, YPAPOVLE TO VTIOSELY X TIpoVo S aglog
ula tepilodo miow:

Pe—q — di_q = const. +E, Z p/ (Adeyj —Tesj)
j=o
[Taipvoupe cAAayég otig mpoodokieg petadv t kat t-1 (innovations):

(Bt — Et—1) Pr—1 — di—1) = (B¢ — E¢—1) Z Pj (Adt+j - rt+j)
j=0
H aplotepr) mievpd ¢ e€lowong eivat = 0 kKaBwg
Ec(pe-1—de-1) = E-1(Pe-1 — d-1) = Pe-1 — d¢—1. Katd ovvénewa:

0=(E - Et_l)ij(Ade - rt+j)
j=0

Metagépovtag tov 6po (E; — E;_1)1: OTNV ApLOTEPT] TTAEVPQ, TIAIPVOULE YO TIG LN
QAVOUEVOLEVEG ATIOSOOELG:

1 —Er1(re) = (Er — Er—1) [Z PjAdt+j — (Bt — E¢—1) lz Pjrt+j
j=0 j=1

Mn avapevopevn amdédoon = Néa TANPo@OPN 0T YA LEAAOVTIKA peplopata
- NE€a mAnpo@opnon yla HEAAOVTIKEG ATTOSOCELS

'Eva 0eTik6 60K 0TS amodooels (SNAadn P Tpayuatomoinon mévw amo Tig
TPOooSoKIES) oeldeTal

e Elte og pa aAdayn Tpog T TTAV®W TWV AVAUEVOUEVWY PLUBUWVY HETABOATNG TWV
UEPLOUATWV,

e Eite og pia aAdayn Tpog T KATW TWV AVAUEVOUEVWVY ATTOSOGEWY,

e Elte kat ota dvo.

Kabwg n mpaypatikn amddoon elvat To ABpoLoHa TOU AVALEVOUEVOL TIPAYLATLKOV
EMITOKIOV PNSEVIKOU KLVSVVOU Kol TOU A0 PAALGTPOL KIVOUVOU, [T AVAUEVOLEVES
AAAQYEG TV ATTOSOCEWVY UTTOPOVV VX OTIACOVV OE

e Néa mAnpo@opnon Yo LEAAOVTIKA ETLTOKLA PN SEVIKOU KIvOUVOUL Kal

e Néa mAnpo@OpNoN Yl LEAAOVTIKA XO@AALGTPA KIVSVVOU:

(E; — Et—l)[Z;il Pjrt+j] = (E; — Et—l)[ ?OZI Pjrt];j] + (B, — Et—l)[z;.;l Pj rte+j]

‘Omov rtf elval To eMITOKIO PUNSeVIKOV KIVEUVOU Kal T£elval TO AO@AALGTPO KIvSUVOU.

Y10 mpoNnyoVUUEVO KEQPAAALO VTTOGTNPIEAHE OTL, CUPPWVA [E TA EUTIELPLKAE
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amoteAéopata TG BLBALOYpa@iag, To HLEYXAVTEPO PEPOG TNG SLAKULAVOTG TWV TULWYV
o@eidetal 0N SlakLUAVOT TWV AVAUEVOUEVWY aToddcewV. Twpa pmopol e va
QTTOLVTI)COVLE OTO TILO CUYKEKPLUEVO EPWTNUA AV 1] SLAKUHOVOT) TWV TLULWV 0@EAETOL
oTN SLKKVHOVOT) TWV AVAUEVOLEVWY ETILTOKIWV 1] 0T SLAKUHAVOT TWV XVAUEVOUEVWV
A0 PAALGTPWV KLvSUVOoU.

e OuCampbell (1991) EJ, Campbell kat Ammer (1993), E]J, kat Malliaropulos (1998),
European Financial Management, peta&d dAAwv, Bplokouv 0TL To HEYXRAVTEPO UEPOG
™G SLaKVPAVONG TOL AGYOU TIUNG TIPOG HEPLOUA OPEIAETAL GE SLAKVUAVOT) TWV
QAVOUEVOLEVWV XOQAALCTPWV KIVEUVOU Kal OxL 0€ SLaAKOUAVOT) TWV HEPLOUATWV 1) OE
SLKU V0T TWV TIPAYUATIKWOV EMLTOKIWV.

TEG, AMOBOGELC KL LEPLOPNATIKES ATIOSOOELG:

Mux evaAAQKTIKY EpuNVeia / «Tpltn amoym»
Neotepeg peAéteg (Malliaropulos & Priestley (2011): Stock prices, returns and dividend
yields), emavegetalouvv TV TPOBAETTIKN LKAVOTNTA TOU AGYOU LEPIOUATOG TIPOG TLUT)
YlX TIG LEAAOVTIKEG ATTOSOCELS XPTUATIOTPLAK®WY SEIKTWV KAL CUUTEPALIVOLV OTL O
AGYOG peplopatog TPog Tun Sev £xeL TPOBAETITIKI] LKAVOTNTA YLIA TIG LEAAOVTIKES TIUESG
TWV HETOXWV TAPA LOVO VLU TIG HEPLOUATIKEG amodooels. H avaivon otnpiletal otnv
TapATNPNOoT OTLT amOS00T ATOTEAE(ITAL ATTO SVO KOUUATLA, TNV KEPAAXLAKT] XTTOS00M
(ToocooTiala HeTaBoAT) TNG TIUNGS TNG LETOXNS) KAL TNV UEPLOUATIKY ATTOS0ON.

P +D P, D
Rypq = t+14De+1 _ Prea | Desn
Py Py Py

1+Am68oon = (1+keaiaiakn anoddoon) + (LepLOPATIKT amOS00N)
To mapakdtw Staypappa Seiyvel tnv cuvoAikn amdédoomn tov S&P 500 kot ta

OUOTUTIKA TNG. L€ avTiBEOT) e TNV KEQ@AAXLXKN ATTOS00T, 1] LEPLOUATIKY aTtoS00T) £XEL
TIOAV YaunAn HETABANTOTNTO.
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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%

= \gpiopaTiki aTédoon —— OAIKN amodoon —— KegpaAaiakrh amodoon

, , _ Pry1+Diy1 _ Pryq Deyq ,
Tp&povtag v andédoon ws Ry = b = 1+ b KoL TTatpvovtag
t t t+1

AoyapiBpoug, xouvpe
T—1 = Apgp1 + (1 — p)(dey1 — Desr) + K

'0ToV Ap; 44 elvatm ToocooTiaia petafoAr TG TS (ke@aAiatakn amodoaon),

(1 — p)(di41 — Pr+1) EVAL LI TIPOGEYYLOT TNG HEPLOUATIKNGS atOS00n§ (p katk Svo
otaBepég pe p=1/(1+(D/P))<1, D/P: péomn pepopatikn andédoon).

0 TapakATw Tivakag SelYVEL TA OTATIOTIKA XAPAKTNPLOTIKA TwV amoddcewv. H péon
HepLopatikn anodoon etval 60% tng cuVOALKNG ATTOS00TG KAt EXEL TNV XAUNAOTEPT
TUTIKY] atOKALoT. H peplopatikn anodoon elvat To KOPUATL TG amdSoong e To
XaUNAO0TePO ploko yLa Toug emevouTES. Katd ouvemela, eival To «TAEov TpoBAEYLLO»
KOUUATL TNG amddoong kal Exel agla yla EMEVEUTES IOV ATIOCTPEPOVTAL TOV KIVOLVO.
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Etoleg amoddoeig S&P 500 1926-2004
Tvmikn
Méoog amokAion Min Max

ZUVOALKN

amodoon 6.60% 19.80% -49% 44.50%
Ke@aAalakn

amodoon 2.60% 20% -55% 40.60%
Meplopatikn

amodoon 4% 1.40% 1.10% 6.90%

Kabwg pmopovpe va ypaoupe v amodoon we 1ryq = Apryq + (1 + p)(dipq — Pry1) + K,
1 LEPLOUATIKY ATTOS00N EVAL PLA YPAUULKT] CUVAPTNOT) TOU AGYOU HEPIOUATOS TIPOG
Tiun. Kabwg 0 Adyog peplopatog mpog T £xeL LPMAT AUTOCUVOYETLOT, EXEL
TPOPAETTIKY IKAVOTNTA YL TNV HEPLOPATIKT amodoon. 'a mapadetypa, av to d-p
akoAovBel éva avtomaAivépopo oxnua
dev1 = Peer = (de — Pe) + €041,

1 AVAUEVOUEVT oS00 elvatl

Ei(re41) = Et(Apey1) + (1 — p)d(de —pe) + k.
Kata ovvémela, pia maAtvdpounon tg cuvoALKn S amddoons Tavw o€ TapeABoVoES
TIUEG TOV AOYOU pepiopatog tpog TIun (d-p) Selxvel TPoBAETTIKI IKAVOTNTA YA TIG
amoSO0ELg AKOUN KAl av 1] LETAB0AN TNG TUNG (Ke@aAalakr amodoon) lvat un
TpoBAEYLUN pe Baon To d-p, SNA. E:(Ap;41) = 0, emeldn £xeL VPNAN CLOYETION UE TNV
HEPLOPATIKN amdSoon.

H otev) cuoxétion TG peplopatikng amodoons pe to D/P @aiveTtal 6TO TTHPAKATW
Staypappo:
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= \lgpiouaTiki atTédoon = D/P

H ovoyétion elvat vmAn kat @aivetat va aviavetal petd to 1945. EmumAgoy, ot Svo

OELPEG EYOVV LEYAAT AUTOOVOYETLON, ONA. ElVAL KOVTA OTN 6TOXAOTIKN Stadikaoia evog
Tuxaiov mepimatov. Autd onpaivel 6TL TapeABovoeg TIHEG Touv D/P €xouv TpoBAETTTIKNY

LKOVOTNTA Y& TNV HUEPLOUATIKY ATTOS00.

0 TapAKATW TIVAKAG TTAPOVGLALEL TA ATIOTEAECUATH ATIAWY TIHALVEPOUTCEWVY TWV

TPAYUATIK®V (SNA. amoTANBwpLopévwy) amoddcewy Kal TG LETABOANG TwV
ATMOTAN O WPLOUEVWV HEPLOUATWV OTOV AOYO peplopatog mpog T (d-p, o€
AoyapiBpoug) g Tponyoluevng mEPLOSOUL.
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Table 2: Predictive regressions

Panel A: Not bias corrected

Regression b t — stat. R? SE.
Pep1 = 0+ b(dy — pg) + Seey 0.097 1.92 4.0% 0.197
Adyyy = a+b(d; — p;) + e 0.007 0.17 0.0% 0.141
Apep) = a+bldy — pg) + 2y 0.066 1.29 1.8% 0.200
Pisg — Apiy = a4+ b(dy — py) + 544 0.030 14.20 T7.0% 0.007
At — Pop1 = 9 [de — pe] + 2, 0.941 20.20 86.0% 0.154

Panel B: Bias corrected

&
cov(seet .Eti] )

Regression b t — stat. —

Lar(ctHJ
ey =a+0(dy — pp) + 5y 0.053 0.97 —0.89
Apepy = a+ bldy — pg) + Seey 0.021 0.37 —0.93
Per1 — Appyy = a+b(dy — pg) + 540 0.032 17.00 0.037
Adeyy = a+bldy — py) + 544 0.0L1 028 0.068
deyy — peoy = @ [de — ps] + :“ff] 0.991 23.00 —

Data are annual observations over the period 1926-2004 from the CRSP data tape. ryyq 18
the real log return including dividends, Ap;.;is the real log return without dividends (capital
gain). rroq — Apeoy 18 the dividend yield component of the real return. Ad;.; is real dividend
growth and d;.; — proy is the log dividend-price ratio.

Tuumepaopata amd Tov mivaka:

To d-p @aivetal va €xel KATOLA TTPOBAETITIKNY LKAVOTITA YL TLG GUVOALKESG ATIOSOCELG
(1n oepa tov Panel A). To d-p Sev €xel TPOBAETTTIKN IKAVOTNTA YLA TN LETABOAN TWV
HEPLOUATWYV (2" oelpa Tou Panel A). To d-p Sev €xel TpoBAETTIKY IKAVOTNTA YA TNV
ke@oadatakn anodoon (3" oelpa Tov Panel A). To d-p éxel Loxup1| TTPOPAETTTIKN
IKOVOTNTA YLK TNV HEPLOPATIKT amodoon (4" oepd tov Panel A).

Ta amoteAéopata auTda eival akOUn O SUVATA [LE OTATIOTIKEG SLOPOWOELS YL TO
HKpo péyebog tov Selypatog (Panel B).

Me ) xpron mpocopolwoewv Monte Carlo, n peAétn Malliaropulos & Priestley (2011)
Selyvel 0TI TOAVOTNTA Vo aTtoppPou e TNV UNSEVIKT LTTOOEDT) TNG UN
TPOPBAEYIHOTNTAG TWV ATTOSOCEWVY TWV HETOXWV elval TOG0 YNAOGTEPT 600 PEYXAVTEPN
elvatn péomn peplopatikny amdédoomn Kat 660 VPMAGTEPOG elvat 0 BaBOG EPPOVIG TOV
AGyov peplopatog Tpog Tiu. Me Bdon TI§ EUTELPLKEG EKTIUNOELG TWV TIHPUAUETPWV
QUTWV OO TA EPUTIELPIKA SeSopéva (LEon peplopatikn amodoon = 4%, Babuog eppovig
d-p = 0,94 - 0,99), n peAétn Selyvel 6TL KAaookéG Tpocopolwaoels Monte Carlo, otig
OTIOLEG OL TIHEG TWV PETOXWV Elval Tuyaiol mepimatol, SnA. un TpoAEYLIES, TTapdyouV
dedopéva oTa 0ol 0L CUVTEAEGTEG TTHALVEPOUNOTG TWV ATIOSOGEWY 0TO AOYO
HeplOUATOG TTPOG TIUT Elval TTOAV KOVTA 0TLS eKTIUNOELS TG BLBAoypaiag (~ 0,10).
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Kata ovvémela, ocupmepaivoupe 6TL Ta supnpata s BBALOYPA@AG OXETIKA LE TNV
LKOVOTNTA TOU AOYOU PEPIOUATOG TIPOG TIUN VA TTPOBAETIEL LEAAOVTIKEG ATIOSOCELS eV
AVTAVAKAOUV TIPOBAEPIHOTI TA TWV TIHWV TWV HETOXWV XAAQ TTPOBAEPIUOTTA TWV
UEAAOVTIKWV UEPLOUATIKWV aTto800cewVv. To Ttapakdtw Sidypappa Seiyvel 6TL 0 Adyog
HeplopaTog TPOG TN €l 0TO TAPEABOV LYMAT] TTPOPAETITIKT IKAVOTITA YLK TLG
UEPLOUATIKEG ATIOSOOELG TWV ETTOUEVWV 5 ETWOV 0AAX OXL Yl TNV HETABOAT TWV TIHWV
TV HETOXWV oTa emopeva 5 €. H (St elkOva LoxVeL kal Yl opilovTteg 2 eTwV KaBwg
eMionG KoL yla pokpoxpovioug opilovteg 7-10 eTwv.

D/P ka1 ke@aAaiaokn arédoon eTrOueVNG 5-eTiag
10% 150%
9%
8% -+ 100%
7% ‘ g
N 6% ¥ |\ 1 50% 'g
5 % " ‘ | 5
I (o]
4% W Yy ‘ T0%
3% N E
2% + -50%
1%
0% - -100%
— 00O IO N O O M O NS 4 01O N OO OMmM O <
N N 0 O OO O 4 N AN OO & 8 10 © O~ 00 O O ©
0O 00O 00 00 O O)» OO OO O OO OO OO OO OO OO OO OO OO OO0 O O
T 4 A A A A A A A A A A A A A A A 4 4 N «
m— D/P = KepaAaloKn atrédoon £TTOUEVNG 5-€TiOG
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D/P ka1 pepiopatiki amrédoon eTTONEVNG S5-ETiOG

8% 40%

7% - 35%
6% - 30%
5% - 25%

4% - 20%

D/IP

3% 15%

Amédoon 5-eTiag

2% - 10%

1% 5%

0% 0%

D[P = MepiopaTikr) aTrédoon eTTOUEWNG 5-€TIOG

Ta evPNUATA AVTA EXOVV ONUAVTIKEG CUVETIELEG YLK TNV EPUNVELX TOV VTTOSELYHATOG
Tapovoag aflag, ToV TPOTIO AELTOUPYING TWV AYOPWYV KAl TNV ATOTIUN oM ailoypa@wv.
Yto umodetypa mapoVoag aiag TPOKVUTITEL EVAG TPITOG TTAPAYOVTAS, TEPX ATO TIG
TPOEEOPANUEVEG LEAAOVTIKEG ATTOSOOELS KAl T TTPOELo@AN VA pepiopata.
ZUYKEKPLUEVA, 0 AOYOG TLUNG TTPOG UEPLOUA AVTAVAKAQ TPELS TTAPAYOVTES. 1.
[Ipoodokieg yia peAdovtika pepiopata. 2. [Ipoodokies yia HEAAOVTIKEG KEQ@UANLUKES
amodooelg kat 3. [Ipocdokies yio LEAAOVTIKEG PHEPLOUATIKEG ATTOSO0ELS. ‘000 TILO KOVTA
elvat 0 A0Y0G TLUNG TIPOG HEPLOUA OE £VAV TUXALO TEPITTIATO, TOOO PLEYAAVTEPO TTOGOOTO
™G SLAKVIAVOTG TOV OPEINETAL OE TIPOGSOKIES YLt TOV {510 TOU TOV EQUTO.

To epwua IOV TIPOKVTITEL ElVAL TL LG AEEL TEAKA 0 AGY0G D/P Yl TIG TPOGSOKIES
NG AYOPAS CUUPWVA LLE TO VTTOSELY X POV aglag. AG UTTOOEGOVE OTLT TIUN
ONUEPA TTEPTEL ATOTONA KAL 0 A0Y0G D/P avu€Avel TAV®W AT TOV LOTOPLKO HEGO TOV. AG
vToBEoovEe OTLT T AUTN ElvAL LA T LOOPPOTILAG, SNA. AVTAVAKAQ TTANPWG TLG
TPOGEOKIEG TNG AYOPAS VLXK TIG LEAAOVTIKEG TILES, TA LEAAOVTIKA PEPITUATA KAL TIG
HeALOVTIKEG atod0oelg. To onNUavTIKO pwTNHA Elval, Yiati elval Statebepévol ot
EMEVOUTEG VX KPATI|OOUV TO XAPTOPUAAKLO aryopas ot XxapunAotepn twun; Moteg etvat
OL ATIAVTNOELS TNG XPTULATOOLKOVOULKNG OTO EPWTNHA QUTO;

ZOpewva pe v KAaook) Oswpnon (otabepés avapevopeves amodOoelg), SLOTL
TLEPLUEVOUV OTL TO pEPLopa B pelwBel 6To PEAAOV. Apa 1) XAUNAGTEPT) T AVTAVAKAL
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TPOOGSOKIES Yo xapumAdTEPQ peplopata. XaunAotepa HeplopaTa 6TOo HEAAOV HELWVOUV
TIG TIUEG onuepa. 2N Bewpnomn autn, N T elvat Tuxaiog Tepimatog, SnA. un
TpoBAEYLUN. Evw Ta peplopata eivat mpofAEYua.

HpofAnua: Avto Ouws onUAiVeL 0TI, pe OTAOEPOUS CUVTEAEOTES TPOEEOPANTNG, 1) TLUN
akoAovOel tnv (6ia atoyaotiky Stadikacia ye To uéptoua. Apa Sev umopel va eivai
TUYQl0G TEPITTATOG.

ZOp@wva pe v véa 0ewpnon tov Cochrane (poPALPILES KUUALVOUEVES
amoS00ELG), 0L EMEVEUTEG KPATOUV TO XAPTOPUAGKLO YOPAS O TN XAUNAOTEPT TLUT
SlotL epLEVoLY OTL ) T B avénBel oto peAdov. H xaunAdtepn tiun onpepa
AVTOVAKAGQ (PO SOKIES Y VYMAOTEPEG ATTOSOCELS OTO HEAAOV, Apa VPNAOTEPES TIUES.
Ot emevduTéG TPOOSoKOUV LYPNAN KEPAAALXKT amtddoaor).

ZOp@wva pe TNV EVOAAQKTIKY eppnvela twv Malliaropulos & Priestley, ot emevéutég
KPATOUV TIG HETOXEG 0T XAUNAOTEPT) TN SLOTL TTEPLEVOLY OTL B TOUG SWoOLV
VYNAEG LEPLOUATIKEG ATTOSOGELS OTO HEAAOV, OXL aTTAPAITNTA VPNAEG KEPAAXLAKES
amoS00ELG. ZTOVG EMEVOVTEG APECOUV Ol HEPLOUATIKEG ATTOSOCELG SLOTL EXOUVV XAUNAO
ploko: 1 StakOPavVeon TouG elval TTOAU YaunAn o€ oxéon He TNV SLaKLUAVOT TWV
KEQPUAQLAKWV aTto80cewv. Katd cuveEmeLl, OTAV OL TIHEG TTEQTOVV CTUEPA EVW T
peplopoTA TAPAUEVOUV OXETIKA 0TABEPQ, OL EMEVOUTEG TPOBAETOVVY OTL OL
UEPLOUATIKEG aTtoS800ELS O TTapapeivouy VIMAEG 0TO HEAAOV. AUTO KAVEL TIG LETOXES
EAKVOTIKEG KL TOUG EMEVOUTEG SLATEDELUEVOUG VA TIG KPATI)OOVV OTIG XAUNAOTEPES
TIuEG. O Adyog pepiopatog tpog Tiun dev tpoPAETEL 0UTE TO puéplopa (OTws Bewpein
KAaookn amoym) o0te TV TN (0Tws Bewpel ) véa dmoym) aAA& kKLuplwG ToVv (810
TOU TOV EQUTO KAL, KATA GUVETIELQ, TNV LEAAOVTIKT] HEPLOUATIKN aTtOS0ON.
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To VTOSELYHX TOU KATAVAAWT KAL O GTOXXCTIKOG
OVVTEAEGTNG TPOEEOPAN GG

e Y10 faocwko vmodetypa katavadwtn (Consumption Capital Asset Pricing Model,
CCAPM), ot TIp€G (KAl KATA CUVETIELX OL ATTOSOCELS ) KEQAAXLAKWY GTOLXEIWV
kaBopifovtal wg n AVomn Tov TPoPANHATOG LEYLOTOTIOMOTNG TG XPNOLUOTN TG EVOG
KATAVOAWTN- EMEVEUT).

e Hkevtpwkn e€lowon amotiunong opilel TNV TIUN EVOS KEPAAALAKOV GTOLYEIOV WG
TNV AVOPEVOUEVT LEAAOVTIKN a&la, L€ CUVTEAEDTI] TIPOEEOPAT|ONG TNV OPLAKT)
XPNOOTNTA TNG KATAVAAWOT|G.

e O KATOVAAWTNG UTOPEL VO KATAVAAWGEL OAO TOV TO ELCOSTUA 1} VA KATAVOAWOEL
Alyo Atyotepo, va etevdUoeL éva TOGOGTO TOU ELCOSTUATOG O VA KEQAAXLUKO
OTOLYELD KL VO KATAVAAWGEL TO TOOO NG EMEVELONG gLV TNV antddoon (payoff) oto
UEAAOV.

e H 1 woppomiag evog kepaAaiakol otolyelov kabopiletal amd g e&ng
oLVONKN: N HElWOT TG OPLAKIG XPTCLULOTNTAG ATIO TNV AYOPA ULAG ETILTTAEOV LOVASAG
KEPUAQLAKOU OTOLYEIOV TIPETEL VA E(VAL (OT) PE TNV avaUEVOUEVT) aEnoT
TPOEEOPANUEVNG XPNOLULOTNTAG ATTO TNV LEAAOVTIKT KATAVAAwo™ Tou payoff.

e  Av1 Ty 8&v IKAVOTIOLEL QUTN TN GUVONKT), TOTE 0 KATAVOAWTNG TIPETEL VA
ovveyilel va ayopdleL 1] va TIOVAAEL TO KEQPOAALAKO GTOLXEIO HLEXPL VA TNV
LKOVOTIO U OEL.

e  YKOTOG TOU KATAVOAWTN Elval va eEao@aAioel Eva 6TabePd TOGO KATAVAAWGONG
0TO XpPOVO, e GAAX AOYLA, VA LELWOEL TNV SLakLUAVoT TNG Katavaiwong (umdBeon
lo6Bov elcodnuatog, permanent income hypothesis).

e  AuTO PUTOPEL VU TO TIETUXEL KPATWVTAS EVA KEQAAXLAKO OTOLYEID TOV 0TIOl0V OL
amod60elS TTapovatdlovv xaunAn (I8avikd, apvnTikny) CUCYETLON LE TNV KATAVAAWOT)
(= eloodnpa ) AEIT o€ 6poug TG LHKPOOLKOVOUIXG).

e Me TOV TPOTIO QUTO, 0 ETTEVEUTHG UTTOPEL va aLENGEL TNV KATAVAAWGT OTAV TO
ELOOSN U TOV TEPTELAGYW g un TTPoBAEYLUNG OLKOVOULKTS VPEDTG.

e O KeVTPLKOG POAOG TWV KEPAAXNLAKWV OTOLXELWV EYKELTAL GTO OTL, UTO TIG
TAPATIAVW CLVONKEG, OTABEPOTIOLOVV TNV KATAVAAWON Staxpovikd. Me aAda AdyLq,
AELTOVPYOUV WG AOPEAELA YIX TIEPLTITWOELG AVAYKNG OTLG OTIOLEG TO ELCOSN U LOG
HELWVETAL ATIPOPLAETITA AOYW EEWYEVWV TTAPAYOVTWV.

o AeSopgvou OTL TA KEQPUAALAXKA OTOLYELX £X0VV VYMAEG ATTOSOCELS 0E KATIOLEG
@AOCELG TOU OLKOVOULKOU KUKAOU KoL XXUNAEG aTtoSO0ELS 08 KATIOLEG AAAEG, B BEAaLE
VO KPATAE EMEVOVOELS OL OTIOLEG EXOUV VPMAEG aTOSOCELS ATV TO ELCOSN A pag (Kot
KOTA CUVETELQ, 1] KaTavdAwon pag) ivat xaunio(n).

e T toAdYyo autd elpacte SLateBEPEVOL VU TIANPWOOVIE Ul VPYMAOTEPT TLUT YA
Ll ETTEVEVON TNG OTIOLAG 1] AVAUEVOUEVT ATIOS00T EXEL XAUNAOTEPT) 1) KAL APV TIKN
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OUOXETLOT LE TNV KATAVAAwoT (eLodSnpa).

e Koatd ovvémela, To ac@AALGTPO KLvEUVOUL VOGS aLoypAPOL TIAV®W ATIO TO ETTOKLO
undevikov kvdvou kabopiletal atmd TNV CUCYETLOT NG ATTOS00TG TOU AELOYPAPOU
1E TOV pUOUO PETABOANG TNG KATAVAAWONG. ZUYKEKPIUEVX, TO ACPAALGTPO KIVEUVOU
elval BETIKN oLVAPTNON AUVTNG TNG CUOYETLOTG.

To BaokO VTOSELYPX KATAVOXA®TY 1E S0 TTEPLOSOUC
e Tlowx eivatn a&ia TG HEAAOVTIKNG TANPWUNG, X4 1, EVOG TITAOU TOV OTIOlO
ayopadel 0 emevSLTNG KATA TNV TEPL0S0 t [LE OKOTIO VX TOV PEVCTOTOUCEL TNV TIEPL0SO
t+1;
0 Av, yux mapddetypa, o TITA0G auTOG elval pia peToyn, TOTe 1 TANpwun (payoff) tov
TiTAoV TNV emoOpevn TePlodo eival To péplopa Dy, q oLV 1) TYUN, Pryq, TNV OO
PEVOTOTIOLEITAL 1] LETOXN:

Xey1 = Pryq + Deyq

o ToX;yq1 elvarl pua Tuyaia petafAnt, SnA. vtdpyet afefatdTnTa WG TPOG TNV
ueAAovtikn ofia Tov TitAov.
e T vavmoAoyliocouvpe T agla X;,q VOGS TITAOU YL TOV EMEVEUTI TIPETEL VA
oploovpe To TTPOLANUA TOV ETEVSUT.
e Hovvaptnon xpnoudtntag evog emevdutn, U, e€apTtatal amd Tnv onuePLvT Kal
UEAAOVTIKT TOV KaTtavaAwon, C:

U(Ct, Cri1) = u(Ce) + BE[u(Ceyq)]

o0mov 0 < B < 1 elval 0 VTTOKELUEVIKOG CUVTEAECTNG TIPOEEOPAN GG TOV ETTEVELTN Kol
E,(u) eivain deopevpévn pabnpoatikn eAttida tov u edopévng tng mAnpo@dpnong
€W TNV mepiodo t.

e Hypnowémta u(.) eivat Betikn aAAd @Oivovca cuvapTnoN TNG KATAVAAWOTG,
dnAadn u>0, u”’<0.

e H peAdovTiki) KATaVAA®OT) EXEL LIKPOTEPT) XPNOLUOTNTA ATIO TNV CNUEPLVT, VLo
QUTO KaL TIPOEEOPAEITAL € OPOVG OTUEPLVTG XPTOLLOTNTAS UE ouvTeAeoT f<1.

e AcgumoBéoovpe Twpa OTLO EMEVSVTNG :

o 'ExeiLeéwyevég elcodnua ¥; and Vi

o Mmopel va ayopdoel 1} va TOVAT|OEL Evav TITAO otV TIun P; 0 omolog Tov Sivel
éva payoff X;p1 = Pe(1 + 1441) = PiR;41, 0OV R;,4 €ivaum (akaBdaplotn) amdédoon
TOU T{TAOU.

e Timoootnta ¢ Tou TiTAoL B ayopaoel 1) (B TovANoEL);

To mpoBANpa Exel TNV €ENG paBNpaTIKN Soun:
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m?X U= [U(Ct) + ﬁEt[u(Ctﬂ)]]

S.t. Ct = Yt - Ptf
Cer1 = Yer1 + Xe4aé

AvtikaBlotwvTag Toug TEPLopLopHoUS kKat BETovTag v Tapdywyo s U w¢ Tpog To
& lon pe to undév, Bplokovpe tn cuVONKN APLOTNG KATAVAAWONG :

Pu'(Ce) = Ec[fu' (Ces1)Xe41] (1)

e Pu'(C): oplakn peiwon xpnopdTnTaS amod TNV ayopd UG ETILTAEOV LOVASAG
TITAWV.

o E[Bu'(Cry1)Xts1]: oprona) adnom (avapevopevns, mpoego@Anpuévng)
xpnowomrag amo to payoff tou titAov. H oxéon (1) pmopel va ypapet wg :

"(C+1)
Py = E; [ﬁ uu,(z)l Xt+1] (2)

e Hoyéon (2) elvarn kevrpkn @dpuovia amotiynong.

e AeSopévou tov payoff, Touv cuvtedeotn) TPOEEOHPEANONG KAL TNG OPLAKNG
xpnowomrag, 1 oxéon (2) kabopilel TNV TN TV ool 0 £MEVSVTNG Elval
SlaTebEWEVOS VA TIANPWOEL YA TOV TITAO.

0pLaKOG¢ A0Y0C VTTOKATAGTAGTG KXL GTOXAGTIKOC CUVTEAEGTIG
TPOEZOPANONG

0 o0ToXAOTIKOG CLVTEAEDTNG TIPOEEO@PANONG (stochastic discount factor, SDF) umopel
va oploTel wg &N :

'(Ces1)
Mewy == 25 (3)

Topewva pe Vv (3), 0TOXACTIKOG CUVTEAEDTIG TIPOEEOPANONG Elval (00G UE TOV
0pLAKO A0YO0 VTTOKATACTAGCTG LETAEY TTApoVOAG KAl LEAAOVTIKTG KATAVAAWOTG.
H xevtpikn @opuovAa amoTiunong Umopel va Ypa@Tet:

P = Et(Mt+1Xt+1) (4)

Inueiwon 1: 0 otoxaoTikOG cLVTEAEOTHG TTPOeEOPAN oG SDF eivar pia otabepd B

OTaV 1 XPNOHOTNTA EVAL YPAWULIKT) CUVAPTNON TNG KATAVAAWOTG YLATI TOTE 1) 0PLOKY)
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xpnowomta sivat otabepn. MNa mapddetypa, edv u; = a + bCy, TOTE

u'(C) =u'(Cey1) = b xat Myyq = ﬁ% = ﬁ% = (. Katd ovvénela, otnv

TEPITTWON AUTY, TO VTIOSELY A TOU KATAVOAWTH TEPLOPLLETAL OTO YVWOTO UTIOSELY Lo
Tapovoas aglag pe otabepd cuvtedeot poeEdPAnong, Py = BE(Xpy1)-

[ va oploovpe TNV Py TILO CUYKEKPLUEVQ, TIPETIEL VX CUYKEKPLUEVOTIOW|COVE TNV
OUVAPTNON XPNOLLOTNTAG.

Tuxvd xpnopomolovpe ekBeTikn xpnowwonta (power utility):

1 _
u(C) = 75607 (5)

LE Y TOV 0TABEPO CUVTEAEGTY) OYXETIKNG ATTOGTPOPTG KIVEUVOU TOU KATAVOAWTH -
emevéuT (CRRA: constant relative risk aversion). [laipvovtag tnv mapaywyo ¢ (5),

u'(Cep1) _ (Ct+1

-v
KOl a1o tTnv
u’(Ct) Ct ) T]

n opakt) xpnowdtnra elvon u'(Cy) = C; V. Emopévwg,

(3) €xovpe:

Inpeiwon 2 Awxpovrag tny (4) pe mv iy P, katopifovtag tnv amdéSoomn Tou

TITAOV WG:

_ Xt+1

R — At+1
t+1 Py )

1 KEVIPIKNY @OPUOVAX ATIOTIUNONG UTTOPEL VA YPAPTEL € OPOUG ATIOSOTEWY aVT(
TILWV:
1=E(M¢s1Ri41) (6)

e XUp@wva pe v (6), N Tapovoa agia EVOG EVPW OV ETTEVEVOVUE O)LEPA OE €V
a&lOYypa@o LoOVTAL PE TNV AVAUEVOUEVT) ATTOS00T) TOU TTPOESOPATUEVT] LLE TOV
OTOXUOTIKO GUVTEAEDTY TIPOEEOPANONG M, 4.

e Me dAAa AdYLa, OTAV 0 KATAVAAWTIG EXEL KAVEL TIG ETTEVOVTIKES TOV ETIAOYEG Kol
Bploketal oe looppoTiia, N ala evog evpw Tov Katavarwvetat onpepa (=1 EUR)
TPEMEL Vo lvat {om pe TV agla evOg EVPW TOV ATIOTAULEVETAL KXL KATAVAAWVETAL GTO
UEAAOV.

e Avn xpnowpomra eival ypappLKi cuvapTnon TG KATAVAAWONG, TOTE, OTIWG

1 r r
= - OTIOLX ELVAL O
Et(Rey1) R’ N

YVWOTOG 0pLoPOG TOU 0TABEPOV GUVTEAED TN TIPOEEOPATONG. ZTNV TEPITTWON AUTH, )
avapevopevn anddoon tov TitAov ival otabepa.

Sei&ape ot Inquelwon 1, M = B, kain (6) yiveta f =
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To vTtéderypa katavaiwti) pe edopévo apyikd iovto

Y10 PO YOUUEVO UTIOSELY O UTTOOETUIE OTL O KATAVOAWTNG EXEL EVal EEWYEVES
EL0OSN LK TO OTIOLO KATAVEUEL LETAEY KATAVAAWONG KXL ATIOTAUIEVONG LE OKOTIO TNV
UEYLOTOTIOMON TNG XPNOLUOTNTAS Tou. EvaAdakTika pmopolpe va vtobécovpe 4TL O
emevoLTIG YevvIETal pe TAoUTO Wy Kat Sev €xel eloodnpa amd epyacia. Kata ovvémely,
KATAVAAWVEL 0TN SLAPKELX TNG (W1 TOV TOV TTAOUTO TIOU £XEL KA)povounoet. O
eMeEVOLTIG KATAVAAWVEL TN TiEP(080 t éva TOGO C; TOU TAOUTOU TOU KXL ETIEVEVEL TOV
EVATIOUEVOVTA TTAOVTO € Eva a€loypa@o (To XapTo@uAGKLo TAoUTov). Katd cuvénela, o
mAovToG ) mepiodo t+1 eivar: Wiy = R (W — Cp), 6mov R, elvain amdédoom tou
XAPTOPUAAKIOU TTAOUTOV.
YToB£Toupe OTL 0 EMEVEUTIG LEYLOTOTIOLEL TN XPNOLUOTNTA TOV OE 2 TEPLOSOVG LUE TOV
SLXpOVIKO TTEPLOPLOO TOV TTAOUTOV:

maxe, . . U(C) = u(C) + BEu(Cryq)
. — w
s.t.: Wepg = R (W — Cp)
Tnv tedevtaia TeEPL080, 0 KATAVAAWTNG KATAVUAMVEL TO UTTOAOLTTIO TOU TTAOUTOU TOV,
Ciy1 = Wipq1. AvTIKABLOTOVTAG TOV TTEPLOPLOUO TOU TAOVUTOU GTNV GUVAPTNON

XPNOWOTNTAG, LETATPETOVIE TO TTPOBANUA HEYLOTOTIOMONG OE

max U = max{u(C,) + BE|u(R¥ (W, - C)) |}

H ouvOnkn pw ¢ Taéng Tov mpofAHaToS autoL eivat:
—u'(Ce) + BE,(u' (Cey1)RE) = 0.

Alaokevalovtag tnv TeEAevTtala e§lowor, TAPVOUE YlX TO XAPTOPUAGKLO TTAOUTOV:

u'(Ceyq) w _
B (B RY, ) = 1.

H e€iowon avtn mpémel va oxvel yia kabe afloypago i. Katd cuvémela:

w(Cer1) pi _
B (B R, ) = 1.

Emtiong, 1 ouvOnKn autn mpémel va LoxVel yia 6Aa ta aéloypaga. ‘Etol, yia éva oet K
a&loypapwyv pe (K x 1) Stdvuopa amodo6cewv Ry q:
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U (Cey1) .
E (,BTZ;RtH) =

omov iy, to (Kx 1) povadiaio Stavuopa.
To YTéderypa mapovoag a&lag He 6TOXAOTIKO GUVTEAEGTI) TIPOEEOPANONG

['la va cuvdeoovpe ™ @OPLOVAX QUTT HE TO VTIOSEYpa TapoVoas a&iag Tou
TPONYOUHEVOL KePaAalov, apkel va BupnBolpe Tov oplopd tov payoff wg:
Xiiq1 = Pryq + Dpyq. AvtikaBlotwvrtag ot (2), £(OUHE pLa SLa@opLkn] cuvApTNoN
TPwTOoL Babpov wg mpog to P:

Py = E¢[M¢11(Pey1 + Diyy)]

' (Cetq)
u'(Ce)
Avvovtag v e€lowon éxovue

omov M., =B 0 OTOXOOTIKOG GCUVTEAEDTNG TIPOEEAOPANONG.

Pe= ) Eu(MyeiDevs) + lim (B (MeirPeir)
=1

1N omola lval To YvwoTto vmodetyua mapovoas atiag. O cuVTEAETTNG TPOEEOPANOTG

UEAAOVTIKWV UEPLOUATWY EIVAL OTOXAOTIKOG KL EEAPTATAL ATO TNV AAAQYT] TG

OPLAKN G XPNOLLOTNTAG TOU KATAVOAWTY. O cuvteAeo T TTpoeEdPANoNG SiveTal wg
j u’(ct+j)

Mi,j =8 o SMA. wG TNV aBpolo Tk LETABOAN TNG XPNOLOTNTAG LETALY t Kal

. NV
t+], Tpoggo@ANuEVNG pe B Av n xpnoomta eival exBetikn, Tote My ; = B/ (%) .
t

To mapakatw Siaypappa Seiyvel tnv mapovoa ala Tov XPNUATIOTNPLAKOV SelKTN
Twv HITA amd to 1889 £w¢ 1o 2009 cVUp@WVA [E TO UTTOSELY X TOU KATAVOAWTT) UE

Ct+1

3 ,
C, ) (Tpaovn
SLKEKOUUEVT] YPAUUT]) KAL TNV OUYKPIVEL pe TNV TapoVoa a&la Tou KAAoo 1KoV
VTIOSElyLATOG LEAAOVTIKWV PEPLOUATWV PE OTADEPO GUVTEAEGTN TIPOEEOPATONG
(Hadpn ypappn).

eKOETIKN ouvApPTNON XPNOLUOTNTAG KAt Y=3, SnA. M, = (

Inpeiwon: H mapovoa agia tov Seiktn ektipdtal yiax kdbe onpeio oto xpovo (t=1889-

2008) wg:
-3

. Cetr
P; =( C ) (Dey1 + Pey1)
t

H teAdw) tipn (to 2009) extipdtoal cOp@wva e To vodetypa Gordon wg
D(2009)*(1+g)/(r-g), 6TTov g 0 avapevopevos puBpog HETABOANG TWV HEPLOUATWY KALT 1)
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avapevopevn amddoor. ¢ HeEAAOVTIKO HECO pUOUO PETABOANG TWV peEpLoPdTWV (g) Kal
UEOT AVUUEVOUEVT TIPAYUATIKN amtdodoor tov S&P 500 petda to 2009 (r) vmobéoapue
g=0.014 (Serypatikog péoog 1870-2014) kat r=0.05 (0Ttwg Kot 0T pavpn ypapun).
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Mabnpatika epyaieia
'l To vToAoLTTo TNG VANG Bt XpELXOTOVE TEGOEPLS KAVOVEG.

Kavivag 1
Av M, X tuxaies petafAntég, tote cov(M,X) = E(IMX) — E(IM)E(X)

Kavovag 2
Av 1o X axoAovBei v AoyapiBpokavovikt katavout, SnA. In(X) = x~N (%, 62), to1e

In(E(X)) =% + 5 0.

Kavovag 3
Av oL tuyaleg petaBAntéc X, M akoAovBovv atmd KowvoU TNV AoyaplOoKaVoVIKY
katavoun, T0te In(E(MX)) =m + X + %var(m +x)=m+7x+ §0'12n + 02 + 0,y, 6TOV

Oy 1 OLVSLAKVPAVOT LETAEY TWV M, X.

Kaviovag 4 (Appa tov Stein)
Av X, M tuyaleg petaBAntég mov akoAovBolv amo Kowvou kavovikn katavoun kot M=f(Y),
omov Y tuyaia petaAnt, n ovvaptnon f eival mapaywynoun oe 0Aa ta onpeia Kot
[E(f’)|<co, TOTE

Cov(X,M) = E(f')Cov(X,Y).
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To emiTOKLO0 UNSEVIKOU KLVSUVOUL

[Tw¢ UTToPOVE VA XPNCLUOTIO|COVE TNV KEVIPIKTY @OpUOVAQ amoTiunong (4) yw va
kaBoploovpe TV amodoon evog TITAoL PNdeVIKOU KIvdUvov;

e AcgumoBéoovupe 0TLO TiTAOG KooTilel 1 eVpW KL LVTIOGYETAL Eva Glyoupo payoff
Xiy1 = R[ =1+ rtf oto t + 1, 6mov rtf elval To EMTOKIO UNEEVIKOV KIVEUVOU.

o "MndevikoV kiv8Uvou " emeldn elval yvwotd oty iepiodo ¢, katd cuvémela Sev
uTtapxeL afefaldTnTa wg TPOG TNV amddoon ToL TiTAov.

o Totg, ano Vv Py = E;(M;41X;41) TPOKUTITEL

1
1= E(Mt+1R{) = E(Mt+1)R[ = R[ - Et(M¢4q)

(7)

To emitoklo pndevikoy Kvdvou elval AVTIOTPOP®WS AVAAOYO TOU SEGUEVHEVOL HEGOV
SDF (6nA. ™G avapevOUEVNG TLUNG TOV, SES0UEVNG TNG TANPOPOPNONG GTO t).

1. Tava amlovoTtedoOVNE TNV AVAAVOT), dG VTTOOECOVIE Yot ALYo OTLT) KATAVAAWOT)
Sev elvat Tuxaia LETABANTI KAL KATA CUVETELX OL ETTEVOVTES Yvwpillovv pe Befatotnta
TN HEAAOVTIKT TOUG KaTavaAwon, Ei(Cirq) = Cipq.

e Xpnowomowdvtag ekBeTikn xpnowdtta, Moy = (thﬂ
t

-y
) , KOl avTikaflotwvtag

omv (7) To M, 4, £xoupe:
f_lp (G _ 1 (Cean) )
Rl =58 (%) =5(%) )

e Opitovtag AC;y; = In(Cpyq1/Cr) xOU rtf =In R{Kmna[pvovrag AoyaplOpoug g
(7):

1/ = —1In(B) + yAcess (7")

o To emitoKlo Undevikov Kvdvvou elvat uPMAG OTAV 0L KATAVAAWTEG-ETTEVOUTEG
elvat avumtopovol, SnA. to S elvat xapnAo.

o To emtoklo undevikov Kvdvvou givat vPmAd 6tav o puOPdG petafBoAng g
KATavaAwong etvat vPmAag.

o Me dedopévo tov avapevopevo puBpd petafoAng tng KATavaAwong kat To 3, To
EMITOKLO PN SEVIKOU KLvOUVOU auEAveTAL 0G0 AVEAVETALT) ATTOGTPOPT] 6TOV K(VEUVO, Y.
o Tarti ta emtokia eivat BeTikn cuvaptnon Tov puOUov PeETABOANG T™NG
KatavaAwong; ‘Otav n katavaiwon avapévetal va avénbel oto péAAov, ol
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KATAVOAWTEG TTPOTILOVV VA KATAVAAWOOLV €va HEPOG onuepa (SLaypovikn
vmokataotaot). O Adyog elvatl OTLT) 0pLAKT XPNOLUOTNTA TNG LEAAOVTIKNG
KATAVAAwOoNG elvat XaUnAT o€ ox€om UE TNV 0pLaK XPNOLUOTNTA TG KATAVAAWONG
onpepa. Kata ovvémela, O pewwbel n amotapievon kat Ba avénbel to emitoklo. Me
AL AOYLQ, 0 KATOVAAWTNG Ba {NTNoeL Eva VPNAGTEPO ETILTOKLO YIX VX ATIOTAULEVCEL
S5e80UEVOL OTL HELWVETAL ] OPLAKT] TOV XPTOLLOTNTA ATO TNV LEAAOVTLIKI] KATAVAAWON.

2. Tevikd, n katavdAwon elvat tuxaio petafAnt), apa vapxet affefatdotnta 66ov
a@opa TNV HeEAAOVTIKN KatavaAwon. H afefatdnta auty TIPEMEL VA ATIOTIUATOL O
KATAOTAGCT) LOOPPOTIAG KAL APA VA AVTIKATOTITPI(ETAL 0TO EMITESO TOV ETMITOKIOL.
[l va AVoovE G TTIPOG TO EMITOKLO UNOEVIKOU KIvdUVoL VTToBETOVE OTL 0 PpUOUOG
UETABOATG TNG KATAVAAWONG AKOAOVOEL Lot AOYapLO LK KAVOVIKT) KXTAVOUT).

e Tote, maipvovtag AoydpOpoug g (7) kat e@appolovtag Tov Kavova 2,

Ct+1

, / Y Y: 2
pumopovpe va ypayoupe In (Et( B ) ) = —yEAcpiq + 5 Odc,tr KL
t

2
/= —Inp+ylce, — Lok, 8)

610V EpAceyq €lvan 0 avapevopevos pubuds petaBolns e katavdAwons Kat oz, 1
QVOUEVOLEVT] SLAHKUOVOT) TNG KATAVAAWGOTNG, §e50UEVNG TNG TTANPO@OPTONG TNV
mepiodo t.

e Hoxéon (8) Sapépel amo v oxéon (7”) wg mpog tov 6po — V;cf}at. 0 6pog
QUTOG TIEPLYPAPEL TNV EMISpacT TG afefALOTNTAG OTO EMITOKLO UNSEVIKOU KIvSUVOoU.
e ‘Otavn SlakVpavon TG KATavaAwon Kat (KATd CUVETELA 1)
afefatdtnta) avEAVETAL Ol KATAVOHAWTEG AVEAVOLV TIG ATIOTAULEVCELS
TOUG YLA VA AVTILETWTIICOVV TIEPLOSOUG YaunAov eloodnuatog (“saving
for a rainy day”). Kata cuvémela, To €mITOKIO HELWVETAL AOY® QVUENONG

NG TPOCPOPAS TTOPWV.

AL0pOwon TUHoAOYN oG YIX KivEuvo
XpNOHOTIOLWVTAS TOV 0PLOHO TNG CUVSLAKUUAVONG :
cov(M,X) = E(MX) — E(M)E(X) 9)
UTTOPOULE VA YPAPOULE TNV KEVTIPLKY @OpUOvAa amotipnong (2):

P = Et[Mt+1Xt+1]
w¢
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Py = Ex(M¢11)E¢(X¢41) + cove(Meyq, Xp41)

1

XpNOUOTIOLWVTAS TOV 0PLOHO TOV EMITOKIOV PN devikol Kivévou R[ 1y
t t+1

EXOUE:

Ee(X
P, = % + cove(Meyq, Xe41) (10)

t

e O mpwtogdpog ¢ (10) elvarn cuvnONG oOppoVAX TTPoeEdPANoNG. Mag Sivel T
TLUN TOV TITAOVL 0€ €va KOOHO XwPLS Kivduvo (Tr.X. OTAV 1 XPNCLULOTNTA EVAL YPOLILKN
OUVAPTNON TNG KATAVAAWGTG, ) 1] KATAVAAWON Elval oTABEPT] KAL) XPNOLUOTNTA U
YPOAUULKY] KAL KATA GCUVETELX Ol ETMTEVOVTEG Elval 0VSETEPOL 6TOV K(VEUVO).

e 0 8e0tepog 6pog NG (10) elvar n 8L0pOBwoM TG TN G Yia TV VTTAPEN Kivdvvou.
'Evag TitAog Tov omoiov to payoff mapovoidlel Oetikn cuvSlakOpavon pe Tov
OTOXNOTIKO oLVTEAEDTT) TIPOeEOPANONG SDF €xel vPmAdTEPN TIUT ATTO EVay TITAO TOL
omoiov to payoff mapovoldlel apvnTIKN CLUVSLAKVUAVOT [LE TOV CTOXACTLKO
ovvtedeot tpoeEdPAnong SDF.

e T va ylvel avTIANTITI) 1 OLKOVOLKT onpacia Tng S1opBwong kivdlvov, TpEmeL va
BupunBovE TL AVTITIPOOWTEVEL O GTOYXACTIKOG CUVTEAEDTNG TTPOeEOPANONG (SDF). ATt
Tov oplopd Tov SDF 6tav 1 ouvapTnomn xpnoLudoTnTag eival eEKOETIKN:

C -y
Miy, =P ( Zl)
kat amo v (10), TpokVTTEL:

Py = E(X—tfﬂ) + cov (/3 (th+1) ’ 'Xt+1) (11)

Rt t

e Hopuakn xpnodmta petwvetat otav aviavetal n katavaiwon. I'ia tov Adyo
aUTO, 1) TIUT €VOG TITAOV pelwveTaL OTav To payoff cuoyetiletal OeTikd e Tov puOUo
avodov NG KAtavaAwong. AvtiBeta 1) Tiun evog titAov avédvetal 6tav to payoff
OUOYXETI(ETAL APV TIKA UE TOV pUOUS avOSoL TNG KATAVAAWONG.

e 0O AlGYOG €lval OTL OL KATAVAAWTES ETTOVHOVV VA LELWOOLV TN SLAKVUAVOT) TNG
KATAVAAWONG SLoXPOVIKAL.

o 'Evag titdog tov omoiov to payoff cvoxetietal Oetikd pe tov puOpud avodov tng
KATAOVAAWONG, AVEAVEL TO ELGOST LA TOU KATAVAAWTN OTAV U TO ival 1161 VPMAS kal
TO HELWVEL OTAV QUTO elvat 81 xaunAo. Katd cuvémela o KatavaAwTn§ elvat
SLaTeBEPEVOG VA TOV AyOPAOEL LOVO OE P XAUNAN TLUT).

0 Avtifetq, 0 KATAVOAWTNG elvat SLateBeEVOS VO ayopAoEeL Evay TITAO pe

APV TLKT] CUGXETLON ME TNV KATAVAAWON 0€ ot VPMAGTEPN TN SLOTL TO ELGOS A
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aTd aUTOV TOV TITAO HELWVEL TNV SLAKKVHAVOT) TNG KATAVAAWOTNG.

e 'Eva mapadetypa g apxns auts elvatn ac@daAion. H ac@aieia amolnpiwvet
aKPLBWG OTAV TNV EYOVHE AVAYKT), T.X. OTAV Kael To oTiTL pag. ['ia To Adyo autd
TIANPWVOUUE EVXAPIOTWS T ACPAALOTPA, TIAPOTL

0 1 OTATIOTIKN MOAVOTNTA VA KAEL TO OTIITL HaG UTTOPEL va Elval pkpr, Kol

0 T TN TNG ACPAALOTG YLIA TO HEGO AGPAALLOUEVO lval VPNAGTEPT ATIO TNV
AVAUEVOLEVT] ATTO{MUIWOT) TIPOEEOPANEVT LE TO ETLTOKLO UNSEVIKOU KLvSUvou.

To ac@aiictpo kKtvdvvou I

A&oypaa pe vymAdTeEpO Kivduvo TPETEL VA EXOUV VPMAOTEPES AVAUEVOUEVES
amodooels. To ac@AALoTpo KIvdUVou opileTal ws 1 VTEPPAALOVCA AVALEVOUEVT)
amdSoom TAVW ATO TO EMITOKLO UNSEVIKOU KIvSUVOoU.

XpNOHOTIOLWVTAG TNV ATIEIKOVLOT TNG KEVIPLKNG POPHOVANG ATIOTIUNONG OE OPOUG
amoSO00EWV, EXOVUE

1= Et(Mt+1Rt+1) (6)

14 X 14 14 14 14 14 14
Omov R;,; = 222 givain akaBdplotn amdSoomn evoc titAov, R=1+r (1 kaba
t+1 P

amodoon eivat To r).
XpNOHOTIOLWVTAG TOV 0PLOHO TNG CUVSLAKVUAVONG

cov(Mey1, Rev1) = E(MpyqRe1) — E(M11)E(Reyq)

umopove va ypapouvpe tnv (6) wg :

1 =EM41)ERey1) + cov(Meyq, Reyr) (12)
4 4 ’ U r f 1
XPNOLUOTIOLWVTAG TOV OPLOKO TOV ETITOKIOV pndevikov kwvdvvov, R, = ET
t+1
EXOUVUE:
E(Ry1) — R[ = _R[COV(Mt+1,Rt+1) (13)
1
_pf _ _pf u/(Cey1)
E(R+1) — Ry = —R{ Bcov (—u,(ct) 'Rt+1) (14)

e H amodoon evdg TitAov eival (on pe To emITOKLO PNSeVIKOU KivdUVou ouv éva
Ao @AALOTPO KLVEVUVOU, TO 0TI0(0 €§apTATAL ATO TNV CUVSLAKVHAVOT LETAED TNG
amd8001MG TOU TITAOU KAL TOU AGYOU UTIOKATAGTAONG TTAPOVOAG UE LEAAOVTIKN
KATAVAAWON.

58



Av VTT0B£00VE PLX CUYKEKPLIEVT] CUVAPTNOT XPTOLUOTNTAG, TL.X. EKOETIKN
XPNOWOTNTA, LTTOPOVE VA AVTIKATACTIICOVLE TNV 0PLAKT XPNOLUOTNTA UE TNV
KatavaAwon. Amo v oxéon (14) mpokumrel:

E(R£+1) - R[ = VCOVt(ACtﬂ' Ré+1) (15)

e To ao@d&AloTpo KvSUVOU Elval YPAUULKT) CUVAPTN O TNG CUVSLAKVUAVONG LETAEY
™G amodoong ToL TITAoL Kal Tov puBROV avOSov TNG KATAVAAWONG.

e TitAoL Twv omolwV oL amod60elS TTapovsLalovy BeTIKN (APVNTIKY)) CUCKETLOT UE
TNV KATAVAAWGOT], £(0VV BETIKO (ApVNTIKO) ACPAALGTPO KLVEVVOU.

0  X€ OLKOVOULIKOUG OPOUG, OL ETTEVEUTES TIPETEL VA TTPOGSOKOUV ATtOS00M
UEYQAVTEPT ATIO TO EMLTOKLO UNSEVIKOV KIVOUVOUL YLA VO KPATI|GOUV £V TITAO O
omoiog au&avel TNV Stakvuavon TS Katavaiwaons (kivéuvog).

o AvtiBetq, ol emevSUTEG lval SLATEDEEVOL VA KPATIIOOLVV €VAV TITAO 0 0TIO(0G
HELWVEL TNV SLAKVPAVOT TNG KATAVAAWONG, E0TW €AV EXEL AVAUEVOUEVT ATTOS00T
LUKPOTEPT ATIO TO ETMITOKLO UNSEVIKOU KIvEUVOU.

o Tevikd, n avapevopevn amddoon evog TiTAov ival BTk cLUVAPTNON TOV
KWvOUVOU. ALa@OPETIKA KavEVaS emeviuTHG Sev Ba kpatoVoe TiTAoug LPMAOV
KLvSUvov.

0 Inpelwon: OMwg TPOKVTITEL ATLO TOV OPLOUO TNG AVAUEVOUEVNS ATtOS00MG
E:(Rty1) = Et(Xt41)/P:, ne 8edopévo to avapevopevo payoff, titAol pe younAn
(VUMAN) T €xovv VPMAN (xaunAn) avapevopevn amtddoon.

AmtodeEn g (15)

[ v amoden ¢ (15) exwvape amod v (13) pe

Mt+1 = B (CZ—T)_Y = eln(Mt+1) — eln(ﬁ)—YACtH .

E@apuolovrtag to ANppa tov Stein (kavovag 4):
COV(Mt+1; Ré+1) = COUt(eln(ﬁ)_MCHl'Réﬂ) = _yEt(Mt+1)COUt(ACt+1'Rtl;+1)'

_ cov(Mey1,Ri41)

AvtikaBotovtag omv E(RL, ;) — R[ = T
t+1

E(R£+1) - R{ = VCOVt(ACt+1:Rti+1)-

, EXOVLE:

To ac@aiiotpo ktvdvvou Il
Av oL amoddoeLg Kat 1) LETAOAT] TG KATAVAAWONG akoAoVBoUV attd KoLvoL
AOYQpLOUOKAVOVIKT] KATAVOUT], TOTE UTTOPOVE VA TTAPOVIE AoyapiBpoug g (6) Kat
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VoL EQAPUOCOVE TOV Kavova 3.
E;In(M;,,R;,,) = 0. [laipvovtag AoyapiBous TG aploTep§ TTAEVPAS,

1 1 ,
Ecmiyq + Eirpyq + Evart(mt+1) + Evart(rt+1) + covy(My1,7e41) = 0 (67)

7 ’ ’ _ Ct+1 y 4
Av n xpnowomta eivat ekBetikny, My = (C—) , TOTE
t

Meyq =N —yAceq.
Apa Eymyyq = Inf — yAceyq, vary(me,) = y?vary(Ace,q).

AvtikaBiotwvtag ot (6°), £xovue

1 1 »”
Eiriyq + Evart(rt+1) =—Inp +vEActyq — Eyzvart(ACt+1) + ycov(rp41,4¢k41) (67)

Av 1o aloypa@o eival to atloypa@o undevikov Kivduvou, TOTE var(rtf ) = 0 kat

covt(mtﬂ, rtf) = 0. ATt6 Vv (6’) TpokVTTEL
1 ”n
Etrtf =—Inpf +yEidceyq — Eyzvart(ACt+1) (6")

”

Apapwvtag v (6”’) amd v (6”), TPOKVTITEL TO AGPAALGTPO KIVEUVOU WG
1 )
Eiriq +var(reeq) — th = ycovy(Tp41,ACt41) (15)

H pévn Staopd g (157) amo v (15) eivat 6TL otV aplotepr) mAevpa ¢ (15°)

TIPOKUTITEL O OPOG %vart (7r41) A0OYW TG AOYyapLOULKNG TIPOCEYYLONG TNG ATTOS00T.

MAaicro: E@appoyn ¢ @Oppoviag amotipnong otav M, ; kat R,,; akoAovBolv

TNV A0YapLOHOKAVOVIKT] KXTAVOUT):

Ot avapevopeveg amodocelg Twv afloypa@wyv kabopillovtal amo v cuvenkn

In Et(Mt+1Ri,t+1) =0
YmoBetovtag 0Tl oL pHeETABANTEG akoAoVOOUV TNV A0YaPLOLOKAVOVLIKT] KXTAVOLUT) KOl
epapuolovtag tov Kavova 3, maipvoule:

1
In Et(Mt+1Ri,t+1) =Emeiq + Eipeq + Evar(mt+1 + Ti,t+1) =0

e AvtikaBlotwvTag v me,, = log(B) — yAci+1 otV €€lowon kat AVVovVTag wg
TPOG TNV AVAUEVOUEVT] ATTOS00T TOU ASLOYPAPOV, KATAAYOUE OTO UTIOSELY Lo
QTOTIUNONG.
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IZTATIOTIKA SES0HEVA KAL YAPAKTPLOTIKA TOVU GTOXNOTLKOV
OVVTEAEOTI) TPOEEOPANONG

[Tivakag 2: Ovopaotikég amodooelg otig HITA

1871-1999 1926-1999

Méoog Tum. Am. Méoog Tum. Am.
In(L+r) 0.090 0.167 0.105 0.182
In(1+r7") 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
! 0.021 0.075 0.031 0.045

Inuelwon: r: AmdSoon petoxwv , ' : OVOUAOTIKO EMITOKLO UNSEVLKOV KvSUVOU,

7 . TANBwpPLopAG.

[Mivaxag 3: [Tpaypatikny vrepBailovoa amodoon petoxwv HITA

1871-1999 R®
Méoog 0.057
Tut. ATt 0.181
1926-1999 R®
Méoog 0.079
Tum. An 0.195
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Amodooeig xpnuatiotnpiov kat 3-punviaiwv Treasury Bills otig HITA 1927-2002.

Fanl Faduma

T 1D T Tasd 1= 23] Trad oD

Amodooe1g kat kivéuvog (Tuttikn amokAilon) 1947-1996

average relum, percen
16 —
O
12 - og®
D% Ecually weighied
SRPE10
5 ‘ialue waighted
1
Ciorporate bonds
Treasury bill iG-:--.'emrrenl bords
a A 1 1 1 1 1 1 1 |
a 1 g 12 16 20 249 & a2
stardard desialion of return, percent
Nokes: Triangles ara aqually welghiad and value welghted NYSE: S&P 500
thrae-morith Trassury bill: tan-yaar government bond : and oarparata band
rsturns, Unmarked squares are NYSE size porifolics.




[Mpaypatikés (amomAnBwplopéveg) amodooelg kat kivduvog 1927-2002

OuodAoya Metoyég-Oporoya
Méon etolx amdédoon 1.1 7.7
Tumikn amokAlon 8.6 20.8

A&ila 1000 SoAapiwv to 2002 T omola etevdVONKav to 1927:
Yto xpnuatiompro: 1000 x (1+0.088)(2004-1927) = 660.100 SoAdpLa
Y& opoAoya: 1000 x (1+0.011)(2004-1927) = 2321 SoAdpla

[Tivaxag 4: [Tpaypatiko emitoklo undevikov kivdvvov HITA kat SDF

1871-1999 l+1rf
Méoog 0.974
Tum. AT 0.076
1926-1999

Méoog 0.985
Tum. AT 0.046

7 1 r 14 14 14 14 4
Inpeiwon: — eivaun ATOTANOWPLOUEVT TLUT EVOG ETIOLOV OLLOAOYOU.
Tt pag Aéve Ta SeSopéva TwV EMITOKIWY UNEEVIKOU KIVEUVOU YL TOV HEGO KAL TNV
Staxvpavon tov M;

1=EMR)) &

1=EM)E(RY) + cov(M,R)) <=>
1=EMR) @ E(M) =E (L) ~ 0.974, var(M) = var (Lf) ~ 0.076.

1+rf 1+7r
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Avapevopeveg amodooceig kot beta

To aoc@aAlotpo kvéVoL €vOGS TITAOV Elval TO YIVOUEVO U0 TTAPAYOVTWV: TNG
TO0GOTNTAS TOU KIVEUVOU KaL TG TLUNG TOV KIvdUvou. AuTo @aivetal e0KoAQ Ao TV
(13), n omoia pmopel va avaivBel wg €&Ng :

E,(Rit1) = Rl — BimAm (16)

61OV By Elvat 0 cuVTEAESTHG TOAWSPOUNONG TOV RE L4 0T0 My Ko A =
var(M¢4+1))/Et(M¢41) n Tiun Tov Kivdvvov.

e Hoxéon (16) elvar éva vmodetypa amotiunong beta (beta pricing model).

e XUp@wva pe v (16), ot avapevopeves amodooels TitAwv i =1, ..., N, elvat
avaAoyeg Twv beta (cuoTUATIKOS KivEUVOG) TWV TITAWV-

e Tabeta avtimpoowTevOLY TNV TOGOHTNTA KWWEVVOU, EVW A, EVALT TLUTN TOV
KLv8Uvov, Kal elvat Koo Yyl 6AoUG Toug TITAOUG.

Cr+1

-y
c ) , Kaim oxéon (16) yivetat:
t

Me exBetikn ouvaptnon xpnowotntag, M., = f (

Et(R£+1) = R[ - ﬁi,AcAAc

Aac = yvar(dceyq), (16')
Binc = cov(Riy1,A+1)
LAC T par(Acess)

e  YUp@wva pe TNV amelkovion (16’), oL amoSooelg elval YPAUULKT) GUVAPTHON TWV
beta pe Tov puBud avodov NG KaATavaAwong.

e H T tou kivdvvou eival Betikn cuvaptnon Tov Babpov amooTPoPS TOV
KwdOVou, y, KAl NG SLaKVUAVOTG TNG KATAVAAWOTNS.

e 'Oco Atyotepo pupokivduvol ivat ol emevOUTES, (LEYAAVTEPO YY) KoL OGO TILO
EMKIVOLVO €lval TO oKoVoULKO TtepdAiov (VPMAT StakVvpavon tov (4c))tdéoo
UEYAAVTEPO TO ATALTOVUEVO AGPAALGTPO KIVEVVOU.
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To amod0TIKO OPLO TWV EMEVSUTIK@WV SUVATOTI|TWV TG
olKovVouilag

e To ocUvoA0o TWV EMEVEUTIKWVY SUVATOTHTWYV HLXG olkovopia (mean variance
frontier) kaBopiletal amd TV SLaKVLAVOT] TOU GTOXAOTIKOU CUVTEAECTY
TpoegdPANONG.

e T tov umoAoylopod Tov amodoTiKoU 0plov, EEKLVANE ATIO TNV KEVTPLKT] (POPLOVAN
amoTIUNOoNG:

1= E(M41Rir1) = E(Mey)E(REs1) + cov(Megy, Ryp) =
1= E(Mt+1)E(Ré+1) + pM,R‘O-(Mt+1)O-(Ré+1) =

E(Riv1) = Rl = —pwre g, 50 (RE)  (17)

Adyw Tov OTL 0 CLVTEAEOTNG oLOXETIoNG —1 < ppy pe < 1, OAOLOL TiTAOL TTPETEL VL
Exouv avapevouevn vmepfaAiovoa amddoon:

o(Mpyq)

|E(Ré+1) - R[ | = —U(Réﬂ) (18)

E(M¢4q)

e Hoxéon (18) opilel To 6voro Twv TBAVWY cuVELAGUWY HETAED ATTOS00NG Kol
KLvSUVOUL UG 0LKOVOULOG.

e 'OMot oL ovvdvaopol E(Rtiﬂ) — o*(RéH) TpémeL va Bplokovtal oty meEpLoyt Q
TOU Slaypappatog 4.
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E(R)
<— Mean variance frontier
of risky assets
*—— Tangency portfolio
Q
Rf

Figure 4: Mean-variance frontier

e To 6plo Tov GLVOAOL TWV EMEVSUTIKGOV Suvatotitwv AR/ B gival To amodoTiko
6pLo, To omoio vmoroyiletaL ard v (17) Bétovtas |py p| = 1.

e 'OAegoLamodooelg Tavw oto Oplo AR B tapovoidlovy TéAela cLOYXETION UE TOV
OUVTEAEOTY) TIPOEEOPANONG.
o Amoddoelg Thvw oto ART Tapovotdlovy TEAELX APVITIKY GUGYETLON LE TOV
OUVTEAEOTI) TTPOEEOPANONG, SNA. TEAELA BETIKT) CUOYETLON HE TNV KATAVAAWON).
Emopévwg €xouv tov umAOTEPO KivEUVOo Kal KATA GUVETELX TNV VYPNAGTEPT amoSoao.
o Amodboels Thvw oto RSB mapovotdlovy Tédela OETIKY GUOXETLON E TOV
OUVTEAEGTY) TIPOEEOPANOTG, SNA. TEAELQ APV TIKT) CUGXETLOT E TNV KATAVAAWO.
ETopévwg €xouv Tov XaunAdtepo Kivauvo Kol KATA GUVETIELQ TNV XAUNAOTEPT)
amodoon.
e 'O)egoLamoddoels TAVW 0TO OPLO TAPOVCLALOVY TEAELXL CUCYETLON HETAEY TOVUG
KaBwG X0V TEAELX CUOYETLON LE TOV CUVTEAEDTH) TIPOoegOPANoNG. Katd cuvemela
UTTOPOVUE VA avaTapdyovpue K&Oe amtdédoon R™ méavw oto dplo AR'B WG YPOAUULKO
ouvvdvaopd §vo dAAwv amoddcewv Tov BplokovTtal EMioNG TAVW GTO OPLO, TL.X.

R™ =R/ + a(R™ — R/)
yla Kdmola otabepa a.

H péyiom vmepBarrovoa amodoon avd povada kivévou (peyltoto Sharpe ratio) mov
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TIPOCPEPEL L OLKOVopia kaBopileTat amd tov Babpo amootpo@ng Tou KivdUvou Kal
™V StakOUAVOT TNG KATAVAAWONG.
0 Adyog vmepBaArovoag amddoong TPog Kivduvo elval yvwoto wg Sharpe ratio:
E(Res1)-R]
0'(R£+1)
H kAiom tou mean-variance frontier elvat to péyioto Sharpe ratio mov pmopet va pag

= Shape ratio

TPOOo@EPEL Pl otkovopia- H kAlon avt eivat:

(Rt+1)—R{
"(Ré+1)

_o(M¢yq1) f
= My o(M11)R; (19)

Iopewvd pe v (19), to peyloto Sharpe ratio pag owovoptiag etvot Betikn
oLVAPTNON TNG SLAKVUAVOT G TOV OTOXAGTIKOV CUVTEAEGTI) ATOTIHUNONG KL TOU
ETMITOKIOV UNSeVIKOU KLvdvvov.

['a va mpoodilopioovpe pe peyaAvtepn akpiBela TIG OIKOVOULKES HETAPBANTEG TTOV
kaBopilovv to péyloto Sharpe ratio pumopovpe va vtoBEcov e EKDETIKI XPTOLLOTTO.

0Omote + Myypq = B(Crye1/Cr)™Y . Zn mepimtwon avtn n (19) yivetau

E(Rer1)—R]
O'(Rtlt+1)

_ o(M¢y1)
E(Mgyq)

~ yo(Acryq) (20)

e To péywoto Sharpe ratio plag owkovopia etvat Betikn cuvdpTnom tov faduov
ATOCTPOPTNG KIVEUVOU Kal TNG SLAKVOPAVOT G TNG KATAVAAWOTG.

o ‘000 mEPLOGOTEPO ATOCTPEPETAL TOV KIVEUVO 0 EMEVOUTNG, TOG0 VYNAGTEPO TO
QTOLTOVEVO ACPAALOTPO Yla KA povada kivdvvou.

o 'Oco o emikivduvo glval To otkovopko mepLBaAiov (VAN Stakvpavon Tou Ac),
TOGO PHEYAAVTEPO TO ATALTOVUEVO AGPAALCTPO Yl KABE povada kivdvvou.
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To TalA TOV AGPAALGTPOV KLVEVVOU TWV HETOXWV
Av to utoéSetypa CCAPM gxel epmelpikn oyV, Tdte To Sharpe ratio piag ayopdg €xet
Eva v taTo 0plo. AT tnv oxéom (10) kat (20)

E(Rt+1)—R{

O_(Rti+1) < VJ(ACt+1) (21)

e To avwtato 6pto Tov Sharpe ratio sivat Yo (Acsyq).

e T vaoyVein oxéon (21), To y mpémel va elvat oAU vPmA~.

o Tamapadetypa, otig HITIA v mtepiodo 1948-1980 n mpaypatikny andédoomn Tou

xpnpatiotnpiov NTav 9%, To TPAYHATIKO ETUTOKLO EVTOKWY YPAUHLATIWVY TOV

Anpociov tav 1% kat n TUTIKY aTtOKALON TV amoSO0EWV TOU XPNUATIOTNPLAKOU

E(Re+1)—R]
o(Rt41)

0 A6 v AAAN PEPL, 1 TUTILKT aTIOKALOT TOV puOHOY avOSoU TNG KATAVAAWONS

ntav 1%.

0.09-0.01
= =0.5.

0.16

Agixtn Ntav 16%. Katd ovvénelq,

o Tavaoxvetn avicotnta (21), o fabpog amootpo@ng KivdVoL TwV ETEVEUTWY,
Y, Ba émpeme va elvat peyaivtepog amd 50.

To mapamavw TpdfAnpa Tpe TNV ovopacia equity premium puzzle amd toug Mehra
kat Prescott (1985).
o Xnueiwon: To mal) Tov ao@AEALOTPOV KIVSUVOU TWV UETOXWV EXEL UAANOV LOTOPIKT]
onuaoia, kabws EaiveTal va LoYUEL UOVO O CUYKEKPLUEVES TTEPLOSOUG, OTIWS 1) TTEPLOSOG
UETA TOV 2° TayKOOULO TIOAEUO Kat EwG TTEpiTOV To 1999. Xe ueyalvtepa Seiyuata, 0mwg
Yia mapadetyua oto Seiyua 1871-2010, Sev toyvet (to Seiyua avto mepilaufaver tnv
kplon tov 1929-30, To okdoiuo s povokag Tov NASDAQ tov 2000-2001 kat tnv
XpPnuatomiotwtiky kpion tov 2008-2009. Kata ta teAsvtaia 140 xpovia n mpayuatiky
amdédoon Tov ypnuatiotnpiov nTav 6,2% (0xt oAU SLaPopPETIKY) Ao TWV TEAEVTALWV
62 ETWV), TO TPAYUATLKO EMITOKLO EVIOKWY Ypauuatiwv Tov Anuoaciov ntav 2,8% kat n
TUTIIKY) QTTOKALON) TwV amod0cewVv Tov Xpnuatiotnplakov Asiktn ntav 17,4%. Kata
E(Rey)-R]
U(Réﬂ)
ATo TV dAAN uepLd, n TUTTKY amokALon Tov pvOuUov avodov THS KATAVAAWON S NTAV

_0.062—-0.028
0.174

=0.2

OUVETIELQ,

3,5% (n katavdlwon eixe peyadvtepn petafAnToTNTA TPLY TOV 2° TAYKOOULO TIOAEUO).
T'a va toyvet n aviootnta (21), o Babuos amootpo@ns kKivSUVou Twv ETEVOUTWY, ¥ Oa
EMPETE va elvat peyalvtepos amo 5,7, mov eivat Eva Aoyiko voiuepo.
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To malA Tov emiToKiov PNSeViKoV KivdUvou
Axopun kat av nuaotav dtatedepuévol va amodeyxtope Evav vPmAd Badpo
ATOCTPOPTG KIVEUVOU Yla TOUG EMEVOVTEG, TO UTTOSELY A B HTTOPOVOE Vo €ENY1OEL TO
VYMAO Ao @AALGTPO KIVSUVOU TWV UETOXWV, OAAQX OXL TO HEGO ETLTOKLO UNSEVIKOV
KvéUvov. To TalA auTtod OVOUAOTNKE TO TTA{A TOV EMITOKIOV UNOEVIKOU KIvSUVOoU.
['a va ylvel katavon T auth 1 TpoTact, ag BupnBovpe TN KEVTPLKT @OPUOVAA TOU
KaBopLopov Tov emITOKIOV UNSeViKoL KIvUvou

r/ = —Inp +yEAc,., (8)
0 péoog pubuo6g petafoAng e katavaiwong 1948-2010 nrav 2,2%. Katd cuvénela,
ue y=17 (to omoio elval amapaitnTo ylax va eENYNOEL TO A0QAALGTPO KIvSUVOU TWV
HETOXWV TNV TEPL0S0 auTn) TTPOoKLTITEL aTto TV (8)

v/ +Inp = 0.34 (8)
Kabwg to B elvat kovtda ot povada, apa In(f) elvat kovta oto pndév, To Tpaypatiko
EMITOKLO UNSevIKoU KvdUvov Ba émpeme va eivat 34% (vmtepfoAikd vYMAG). ETopévwsg,
TO VTOSeLy A Sev elval o€ B€om va €Ny oeL To HECO ETLTOKLO TNG OLKovoiag (TeEpLTov
1,8% o€ TTpaypaTikoUg 0poug Kol Tepimov 4% o€ OVOUAOTIKOUG OPOUG).
Kata ovvémela, To VTOSELY L TOV KATavaAWTT 8ev elval o B€om va e€nynoeL To péco
EMITOKLO UNSEVIKOU KIvSUVoU pe VPMAT ATTooTPOPT] 6TO Kivouvo. Opw aKOun Kot av
Ntav og B€om va e&nynoel To P€co eMITOKLO e éva y=17, auto Ba oNjHaLve CUUPWVA LE
™v (8) 0Tt Pl av€nom Tov avapevopuevoL puB ol avodou TG KATAVAAWOTG KATA JLa
novada Ba o8nyovoe o€ ot AvoS0o TOV EMITOKIOV KATA 17 TOCOOTINIEG LOVASES, KATL
IOV S€V TTAPATNPEITAL 0T TPAYUATIKOTNTA O€ KAl olkovopia.

Epunveieg

H amotuyia tov CCAPM va e€nynoel To HEco ac@AALGTPO KIVEUVOU KAl TO HEGO
TPAYLATIKO ETMITOKLO TNG OlKOVouiag pumopel va eEnyndel pe Sta@opovg TpdTouG.
Mepkég TBavEG epunveleg elvat oL akOAOVOES :

1) OLVYPMAEG XPNUATIOTNPLOKEG ATTOSOCELS TOV TIAPEABOVTOG Elval TUXAILES.

2) YTmapxel pio O€TIKT EMAEKTIKY LEPOAN LA OTIG LETPTOELS TWV HECWV ATIOSOCEWV.
3) Otemevdutég TpoodokoVoav Eva Kpay OTH XPTUATIOTIPLA TO OO0 TTOTE Sev
oLVERN («TtpOPANUa peso») — KL OUwG cLVERN TeAka To 2008.

4) Tovmodetypa CCAPM oty Bacwkn (amAoikn) popen tov eivat AdBog.

Epunveia 1. To emyeipnua autd onuaivel 6TL N ayopd akoAovBovoe cUVEX®S Hia
KEPSOOKOTILKT) POVOKA. AUTO OPWG eV EIVAL LLX LKAVOTIOWTIKT €ENYyN oM.

Eppnveia 2. Ot amo840e1§ TOv XpNUATIOTNPLAKOU SIKTN S&V £Vl AVTITIPOCWTIEVTIKES
TWV AT0SOGEWV TOU GUVOAOU TWV ETALPLOV KABWG 0TO XPNUATIOTNPLAKO SeKTN
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ovumepAapfdvovtal Hovo oL eTalpieg Tov emElnoay (KoL OXL AUTEG OL OTIOLEG EKAELTQY).
Kata ouvémela, oL amod0oelg Tou Selktn eival HeyaAUTEPES ATIO TIG TIPAYUATIKEG
LOTOPLKEG ATTOSOOELG TOV GUVOAOL TWV ETALPLOV. Me AL AdYLa, TA EUTIELPIKE SeSopéva
TAvw ota omola otnpiletal To malA eival mapamAavnTikd. ETimAgoy, ot akadnpaikeg
ueAéteg emkevtpwvovtal otig H.ILA. 6Tov mapatnpolvtatl ot VPNAOTEPES LOTOPLKA
amod00elg. AAAA XxpNUATIOTIPLX SEV TIAPOVGLALOVV TNV (Sl EIKOVA LE ATIOTEAECUA VA
UTLAPXEL Lot OETIKT ETIAEKTIKN pEpOANPid OTIG LETPNOELS TWV UECWV ATTOSOCEWV
(Brown, Goetzmann and Ross, 1995). [Tapdtt apkeTd GAAX QVETTTUYHEVA XPTLATLOTIPLO
TPOocEPePAV amodooels ouykpiowes pe Tig H.ILA. ot petamoAepkn mepiodo, ot Jorion
kat Goetzmann (1999) Seiyvouv 0TL 0L ATTOSOCEL GE TIOAAQ ATIO TA XPNUATIOTIPLA AUTA
NTAV XaUNA£ES 0TI apxES Tou 200 alwva.

Eppnveia 3. [ToAdoi epeuvntég oyupilovtat 6t Ta Apepikavika Sedopéva eivat
TAPATIAAVN TIKA Yo SLaA@OPETIKO A0Y0. Ot eMEVOVTEG UTTOPEL Vo TTEPIEVAY TNV
TOAVOTITA EVOG KATAGTPOPLKOV YEYOVOTOG IOV SeV £XEL kO oLpfel. AuTO TO ‘peso
problem’ utovoel 6TL 1 SelypATIKY HETABANTOTNTA VTIOTIUA TOV TIPAYHATIKO Kivouvo
eméviuong o€ PeTOXEC. 'EoTw A0LTIOV OTL €V KATAGTPOPLKO YEYOVOG UTTOPEL va 08N y10€L
0€ TOAD HEYAAEG ATIWAELEG TWV HETOXWV (LEYAAEG APVNTIKEG ATTOSOCELG) KAL LEYAAN
Staxvpavon (kivéuvo). Av ot etevEuTEG BewpPoUV OTL UTIAPXEL £0TW KAL LA LLKPT)
TOAVOTNTA EVOG KATAGTPOPIKOV CUUPAVTOG, TOTE 1) AVAUEVOUEVT] ATTOS00T TWV
UETOXWV UTOPEL VA ElVAL TIOAY IKPOTEPT] ATO TNV SELYUATIKNY. ZUYKEKPLUEVQ, OV
vmoBécovpe OTLVTIAPYOLV Lo KaTtaoTAoelS (1 kal 2, 6TIoV) Kal oL EMEVOUTES
TPOocdokoUV OTL 0T Katdotaon 1 (2) n avapevopevn amddoorn TAvVw Ao TO EMTOKLO
undevikov kivdvvou eivatl E(R1) (E(R2)) katn tumikn amdkiion o(1) (o(2)) kain
Sdeopevpévn mBavotnTa T epiodo t va BplokeTatl n ayopd TNy emOpeVn EP(0S0 0N
kataotaon 1 (2) elvar i (1-m), TOTE N avapevopevn amddoon eivatl

E¢(Re11) = mE(Ry) + (1 —m)E(Ry)
Me m=90% xat E(R1)=8%, E(R2)=-30%, n avapevopevn anodoon eivar 5.2%
(0.9%8+0.1*%(-30)). H xataotaon 2 omavia 6LVERN, KAl KATA CUVETELX 1] HEoT) amtoSoon
NG Ayopas LoTopkd NTtav 8%, n anddoon ot kaAn Katdotaot Tov koopov. [lapdiavta,
oL ETTEVEUTEG TEPIPEVAV ATTOSOCELS XAUNAOTEPES ATIO TOV LOTOPLIKO ASEGUEVTO HEGO, ONA.

5.2%, emeldn mpoefo@AoVoav TV mBavoTnTA VOGS Kpay.

ETtiong, kat n avapevopevn TUTIKN aTOKALOT) TV AmoSO0EWVY UTOPEL VA Elval TTOAY
UEYQAVTEPT ATIO TNV SELYUATIKT).

Et(0't+1) =m o +(1-7m) o,
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['a mapaderypa, pe m=90% kat 61=18%, kat 62=70%, 0 avapevopevog kivduvog (TuTikn
amokAlon) eivat 23.2% (0.9%18+0.1*70). Emeldn n xatdotaon 2 omavia cuveRT, 1) TUTILKY
amoKALON TWV ATOSACEWV TNG yopds LoTopka Tav 18%, o kivduvog ot kaAn
KATAOTAGOT TOL KOopov. Emeldn opwg ot emevdutég mpoeo@Aovoav Tnv mbavotnta evog
KpPOX, 0 AVUPEVOUEVOG KivEUVOG NTay peyaAutepog, 23.2% évavtt 18%.

Kata ovvémela, n avapevopevn (deopevpévn) vmepfarrovoa amddoomn ava povada
KvdUvov (Sharpe ratio) etvat pikpotepn amd tnv detypatikn (adéopeutn) kat To oA
dev vplotatal To péco Seopevuévo Sharpe ratio (6nA. To Sharpe ratio mov ot emevéuTtég
TpoodokoVoay Kata peso 0po) etvat 0.22 (=5.2%/23.2%) kat oyt 0.44 (8%/18%)

H xpnuatoowkovopikn kpion tov 2007-2008 pag vmevOvupuiloe 0TLn mOavOTNTA VOGS Kpa
Sev elvat apeAntea. O petoyég ota SLEBvn XpnUATIOTPLA EXacay Ao TO Y2 £wg TA
90/100 tng agiag Toug Kat 1 SLaKOUAVOT) TWV HETOXWV TTEVTATAACIAGTNKE LETA TNV
katappevon ™ Lehman Brothers tov Zemtépfplo tov 2008. O S&P 500 £xaoe to 2008-
2009 1o 60% g aiag Tou kal N TUTLKN Tov amokAlon avénnke oto 70%.

Eppnveia 4. To vtoderypa CCAPM givat avap@iBoda pia ToA0 amAouoTtevpévn
TEPLYPAPT] TNG TIPAYHATIKOTNTAG. AV uTTOBE00UUE OTL KATA B&oT TO LTTOSELY A Elval
owoTO AAAA aSuvaTel va eENynoel Ta ePTELPIKA Sedopéva A0y w vTIEp BOAIKA
TEPLOPLOTIKWY VTIOBETEWY, TOTE PTIOPOVIE VX XAAAPWOOVUE KATIOLEG UTTOBETELG TOV. XT1)
Katevbuvon avtr) £xeL kivnbei n BiAoypagio Ta teAeutaia 20 xpovia. Ot EMEKTACELS
Tov BaoikoV vrtodelypatog CCAPM eival ToAAEG. T'evikd OUwWG, HTTOPOVE VI TIG
KATATAEOVUE OE TPELG KATNYOPLES.

1. Ymodelypata pe QAAEG LOPPEG GCUVAPTNOTG XPTCLULOTNTAG KAl ELSIKOTEPA LLE [N
Staomaopotnta (non-separability) g katavaAwong otn cuvaptnon
XPNOWOTNTAG. ZTA VTTOSEYHATA QUTA 1) 0PLAKT) XPNCLUOTNTA TNG KATAVAAWGOTG
elval ouvaptnon KAmolwyv PeTafAnTwyv Kataotaons. Katd cuvémela, To
Ao PAALGTPO KLVEUVOU £lval cLVEAPTNOT TNG GUVSLAKVUAVOTG TWV ATTOSOCEWYV UE
TNV KATAVAAWOT KAl TNG CUVSLAKVUAVOT G TWV ATOSOCEWVY UE TIG LETABANTESG
Kataotaong. Av 1 tedevtaia elval OLKOVOULKA OT)ULAVTIKY, LTIOPOVUE VX
€ENYNOOVLE TO ACPAALOTPO KIVEUVOU YWPIS va XpeELaoTel va VTTOBECOVE Pl
VYPNAN T ya to v, BAEme Campbell kot Cochrane (2000) wg éva
QVTLTTPOCWTEVTIKO TAPASELY O U TOV TOV €(60VG,

2. Ymodelypata pe etepoyevels katavadwteg — Constantinides kot Duffie (1996). H
ETEPOYEVELA EYKELTAL OTO OL KATAVOAWTEG £XOVV €l0OSN LA aTtd epyacia To oTolo
UTIOKELTAL O€ €Va LELOCUYKPATIKO GOK, SNA. 0 KATAVOAWTIG AVTILETWTIL(EL EKTOG
amd Tov kivduvo va pelwdel ) aia Tov agloypa@ov tou (Kovog yia 0Aoug) Kot
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TOV KIvOUVO Vo LELWOEL TO EL0OSN A TOV YIATL O€ Lot VEDT PTTOPEL va XATEL TNV
gpyacia Tov. Av 0 kivBuvog auTdG CLOXETI(ETAL APV TIKA PE TIG ATIOSOCELS
(emedn yia mapadetypa, n mBavoTTA VA HElVEL KAVEIG AvePYOG elval LEYQAVTEPT
0€ UL VPEDOT OTAV KAl 0L AToSO0ELS ElvaL XUNALG), TO A0@AALGTPO KLvSUVOL
eCAPTATAL ATIO TNV ELGOSUATIKY avicoTnTa. ‘000 pHeyaATEPN E(VALT) TUTILKY)
aTOKALON TOV £1608MNUATOG HETAED TWV KATAVOAWTWY, TOGO HEYAAVTEPO KAL TO
AT TOVIEVO ACPAALOTPO KIVEUVOU.

3. Ymodetypata pe mapaywyn (production economy) - Cochrane (1991). £t mwo
QTTAY] LOP T TOUG T VTTOSElypaTa auTd 0pilouv TN amattovpevn amdédoon ota
TAaioLa evOG TPOBAUATOG HEYLOTOTIOMONG TOV KEPSOUG TNG eTALPlNG avTi TNG
XPNOWOTNTAG TOU KATAVOAWTY).

MM\aiowo: ATddei&n ™ (20) -
Emtavadappavoupe v (20):
’E(Rtﬂ) — R/

G(Rti+1)

_ 0(Meyq) -
E(M¢11)

yo(4Aceyr)

['a v amdden ¢ (20) Eekvape amd v Bacikn @OpUovAa Tov Kaboplopov Tov
A0 PAALGTPOV KIVEUVOU CUHP®WVA LE TO VTTOSELY X TOV KATAVAAWTY:

E(Réﬂ) — R{ =— w. Me exBeTIK) GLVAPTNON XPNOLUOTNTAS,
E(M¢41)

M1 =8 (CZ_“:l)_y = eIn(B)—yIn(Ct11/C) — oIn(B)-vActs1

Xpnoomolovpe To ANppa Tov Stein:

Appa tov Stein (vmevOOULON):

‘Eotw x,, y, kat f, tuxales petapintég kar y, = g(fy). Edv x, xau f,
aKoA0VOOVV TNV SIHETABAN T KOAVOVIKT KATAVOUN, T € ELvaL TTAPoywYT oL 0€ OAa
To onpela kot |Et(g,)| < o0, TOTE

COUt(xt+1» g(ft+1)) = E.(g")cove(xXei1, fre1)
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E@apuolovtag to Appa tov Stein:

. -y . .
COV(MHL Ré+1) = Covt (,8 (Czl) »Ré+1) = _VEt(Mt+1)C0vt(ACt+1'RZ‘+1)'

_ cov(Mey1.RE+1)

E(Mpp) | XOVUME

AvtikaBlotwvtag otnv E(R,fﬂ) — R[ =

E(R£+1) - R{ = VCOUt(ACt+1,Rti+1)-

Kabds cov(Acy1,Riy1) = p(Ac, R)a(4c, R)a(RL, ), mpokimTel:
E(Réﬂ)_R{
o(R41)
E(Re+1)-R]

U(Rtit+1)

=yp(4c,R)o(4cy1). Apa, yix p(4c,R) = +1 =

~ yo(Acesq).

Elvat ot Tipég/amod 0ot TpoBAEYLUEG;

Tl ovvemayetal ) KEVIPIKNY @OPUOVAQ ATIOTIUNONG OXETIKA UE TNV OTOXNOTIK)
Sladikaoia TWV TIHWV TWV TITAWV KL, KATA CUVETELQ, OXETIKA UE TNV
TPOPAEYIUOTNTA TWV ATTOSOGEWY;

Ao TV KevTpIKN @OppHoVAX amotipnong (1):

Pu'(C) = E[fu'(Crp1)Xpi1]

KaL VIO TV TTPpoVTI00E0T OTL:

1) to payoff tov TitAov eival n peAdovtikn T, Xipq1 = Pryq (loxVeL 6Tav to péplopa
elval umdév av TPOKELTAL YA LA LETOXN),

2) Ouemevdutég ival adtd@opol HeTaV TApoVoAG KoL LEAAOVTIKNG KATAVAAWGONG
(W' = u'(Cpyq)). AuTo pmopei va oupBaivet (o) dtav n xpnowdmta, u(C), eivat
YPAUULKY] CLUVAPTNOT TNG Katavaiwong 1 (B) n katavaiwon eival Tuyxaiog
nepinarog, SnA. un mpoBAEYwn, (E¢[Cryq] = Ct)

3) To xpoviko Stdotnpa petadv t kat t + 1 eivo pikpo, SnA. f =1

OUVETAYETAL OTL :

P.=E¢[Pr44] (22)

ZOP@WVA pe TNV oxeon (22), oL TIHES TwV adloypdwv eival pn mpofAéPiues. H tiun
elval éva martingale, SnAadn n kaAUTepn TPOLAeYT T™NG LEAAOVTIKIG TIUNG €lvaL T
OT|LEPLVT] TLUN.

Mua eldikn| tepimtwon evog martingale eivat éva random walk. e AoyapiBpovg

Dt+1 = Pt T €41 (23)
omov E(g) = 0, var(e) = o2.
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H otoxaotikn Stadikacia (23) xapaknpilel kKepSOOKOTIKESG TIHEG OE BpayuxpOVIOuG
opilovTeg.

Y& pakpoxpovious opilovteg, oL cuvOnkeg 1-3 Sev loyVovv (N KATAVAAWOT)
Tapovoldlel Stakvpavon kot f < 1). Torte:

Et(R£+1 - R[) .
__ COUt(Mt+1, Ré+1)
E(M¢41)

o¢(Mgy1)
= —————<0(Rey1)Pt(Me 41, Ry)
E,(M,,,) t N 1) Pe\Mpyq, Ry

= Y101 (Acr41)0t(Rei1)pe (A1, Rey1)

To ac@aAiotpo kvdvou peTafdAreTal Stayxpovika 6Tav peTtafaAretal:

1) 0 Babuog amootpo@ng kivdVou Twv eTEVSLTWYV (V¢),

2) H Swaxvpavon e katavddlwons (o (4ci41) ),

3) H Swaxvuavon twv amoddécewv (. (Riy1) ),

4) 0 ouvteAeo TG GUOXETLONG HETAED TWV ATOSOCEWV KAl TOU puBpol peTafoAng
™G KATaVEAWoNG ( p¢(Acts, Rev1) )

e Y10 faBuod moL TO ACPAALGTPO KIVOUVOU HETAPRAAAETAL SLOXPOVIKA KATA TN
SLAPKELX TOV OLKOVOWULKOU KUKAOU, 0L ATt0SOCELS elval TPOBAEPLUES LTIO TNV
TPoUTO0eON OTL elpaoTE 0€ BEOT) VO KATAOKEVAGOVE OLKOVOUETPLKA VTTOSEly T
IOV €XOVV TIPOPAETITIKT IKAVOTITA YLX TOV OLKOVOULKO KUKAO KOl VO GUVOEGOVLE TIG
TAPATAV® 4 LETAPBANTES LUE TOV OLKOVOULKO KUKAO.
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ITOXAOTIKOC GUVTEAEGTIIC TIPOEEOPANOTC KL
TOAVTIXPAYOVTIKAX VTIOSEIYPATA ATOTIUNOMG

Agi€ape 1161 0TL N KeEVTPIKN @OpUOVAX aToTtipnong, P = E(MX) eivat .ooSOvaun pe
EVa LOVOTIAPAYOVTIKO VTIOSELY Lo ATIOTIUNONG:

E,(Ri+1) = Rl — BimAn (35)

omov f; i (beta) elvat 0 cuVTEAESTIG TTAALVEPOUN O G EAXXIOTWV TETPAYWVWV TOU
Riy1 0TO Mgy

To By QVTITPOOWTEVEL TNV TOCOTNTA KLVSVVOUL Kal Sta@EpeL PETAED Slaupdpwv
a&loypa@wyv avaioya pe TV €kBeomn Tov Kabe aloypda@ov otov kivéuvo. To Ay,
QVTLTTPOCWTEVEL TNV TLUT TOV KVEUVOU (AVAUEVOUEVO XOQOAALOTPO AV pLovada
KLv8Uvov) Kal elvat Koo yla 6OAa ta a&loypa@a.

Katd ouvémela, To UTTOSELY LA TOV OTOXAOTIKOU GUVTEAED T TTPOEEOPANONG UTTOPEL var
EKQPPACTEL WG EVA TIAPAYOVTIKO VTIOSELY LA ATIOTIUNONG GTO OTIOLO O TIAPAYOVTAG
KLvéUvou Tov KaBopilel TNV avapevopevn veparlovoa amddoon kdbe TitAov elvat
To beta ™G amdS00mMG TOU TITAOV [LE TOV OTOYXACTIKO GCUVTEAECTY) TIPOEEOPATOTG.
Mmopotpe va TToVE AVTIOTPO@A OTL KADE TP ayOVTIKO VTIOSELY LA ATIOTIUNONG
KpUPeL HEoa TOV P UTTOBEDT CYETIKA [LE TOUG TAPAYOVTES IOV KaBopilovv To
OTOXUOTIKO GUVTEAEDTY TIPOEEOPANONG;

YT0 KEPAANL0 aQUTO B amavTiooVHE akpLBWS 6" auTh TNV Epwtnot. Oa Seifoupe OTL
oW Ao KAOE YVWOoTO VTTOSELY LA ATIOTIUNONG TNG XPTULATOOLKOVOULIKTG OTIWG TO
CAPM, ICAPM, APT kAT kpUBeTL £V VTTOSELY LK TOV OTOYXACTIKOU GUVTEAECTH
TPOEEOPANONG KAL CUYKEKPLLEVA VA UTIOSELY LA OTIOV O GTOYXACTIKOG CUVTEAECTIG
TPOEEOPANONG EVAL LLX YPAWULKT] CUVAEAPTNON TWV TIAPAYOVTWV TOV UTIOOETEL TO KAOE
UTIOSELY A ATTOTIUNONG.

To amotéAeopa autd elvat onuavTiKo yla Sta@opoug Adyoug.

[TpwTtov, deiyvel OTL T SLAPOPA VTIOSELYHATA ATTOTIUNONG TNG XPTILATOOLKOVOULIKNG
UTToPOoUV v cuvSeBoUV e To BACIKO VTIOSELYUA ATIOTIUTONG TOU KATAVAAWTY, TO
vmodetypa Consumption-CAPM, kat va TpokUPouv wg VTTOTEPLITTWOELS AUTOV TOU
vmodelypatog. Auto eival ToAU onpavtiko Tooo yati kabiepwvel To C-CAPM w¢ to
KEVTPLKO VTTOSELY LA TNG XPTLATOOLKOVOULKNG OC0 KoL YLATL ETMLTPETEL VX
KATAVON|GOVE KAAVTEPX TIS BACIKEG VTTOOETELS TOV KABE EMPEPOVG VTTOSELYLATOG.
Ag0TEPOV, CUVSEEL TU EPTIELPIKA TIAPAYOVTIKA VTIOSElYHaTa pe TN Bewpla amoTiunong
KaBwg Selyvel OTL oL TAPAYOVTEG KIVEUVOU TIOU TILOAOYELT) ayopd cUVEEOVTAL LLE TNV
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OPLOKT] XPNOLULOTNTA TOV KATAVOAWTY. ZUYKeEKPLUEVQ, SElXVEL OTL OL TTXPAYOVTEG UTOL
TIPETEL VA £X0VV TIPOBAETITIKI] LKAVOTNTA VLA TNV 0AAXYT) TNG LEAAOVTIKTG
XPNOLOTNTOG.

Oswpnua l

‘Eotw T0 UTOSELYUQA OTOXAOTIKOU OUVTEAEDT) TTPOEEOPANOTG:
M =a—bf;E(f) =0,E(MR®) =0
omov f elvat pia tvyaia uetafintn (mapdayovrag, factor) kat a, b eival otabepé,
TOTE TO ACPAALOTPO KIvOUVOU R (Re =R'—RS ) aKoAoVOel éva mapayovTiko
vmodetyua (factor model):
E(R®) = BA
omov 8 = cov(f,R¢)/var(f) eivair o ovvteAeotijc beta piag Taiivépounong exayioctwv

TeETPaywvwy Tov Ré ato f kat A = Svar(f)

ATto8e¥n:

ATtO TNV KEVTPIKNY @OPUOVAX ATIOTIUNONG EXOVE:

0 = E(MR®) = E(M)E(R®) + cov(M, R®)

0 = aE(R®) — b cov(f, R¢). Abvovtag ws mpog E(R®) éxoupe
E(R®) = g cov(f,R¢®)

Opt¢ovtag to B we B = cov(f, R®)/var(f), éxovue

b ,R¢
E(R?) = var(f) (%) — B2

To Bewpnua 1 pmopel va yevikevbel o€ Eva TOAVTIAPAYOVTIKO VTTOSELY LK ATTOTIUN OTG.

Qswpnua 2
‘Eotw TO UTOSELYUA OTOXAOTIKOU OUVTEAEDTH) TTPOEEOPANOTNG:
M=1-b'f;E(f) =0,E(MR®) =0

omov [ elvat éva Stavvoua tuyaiwv petafAntav (mapayoviwv) ue E(f) = 0, kat b éva
Sidvuoua oTabepdv, Téte T0 aodAiotpo kwsvvov R® (R = R' — RT) akolovOei éva
moAVTTapayovTiko vodetyua (multi-factor model):

E(R®) =p'A
omov B elval To SLAvuouUa TwV CUVTEAEOTWYV beta piag maAvdépounong erayiotwv
TeTpaywvwy Tov Ré oto f kat A glvat To Stavuoua Twv TV KIvSUVou.
H anddeién sivat mapduoia pe tnv anddeién tov Oswpriuatog 1.
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ETtloyn tapayovtwv

To peydAo MAEOVEKTN X TWV TIAPAYOVTIK®V VTTOSELYUATWY 0€ GVUYKPLOT) LE TO BAOIKO
uTtOSeLypa Tov katavodwTr) E(MR) = 1 £ykeltal 6To OTL oL TTapAyoVvTES Elval oLXVA
UETPNOLUOL EVW 0 0pLaKOG Adyog vTtokatdotaong (MRS) Sev etval [TapdAavta, To
Baokd EpOTNUA TTOV TIPOKVTITEL KATA TNV XPT)OT) TETOLWV VTIOSELY LATWYV ElValL TTOLOL
TIAPAYOVTEG AVIIKOUV O€ VA UTIOSELY LA ATIOTIUNONG KOL TTOLX E(VOL T) OLKOVOULKT
epUNVela TOUG. & TOAAG EPTIELPIKA TIOAUTIAPAYOVTIKA UTTOSELY LATH ATTOTIUN O G OL
TAPAYOVTEG EMAEYOVTAL QVBAipeETA. ZTO ONUEID AUTO YIVETAL ELPAVNG T) XPNOLUOTNTA
Twv Bewpnudtwyv 1 Kat 2 Tou TPOoNYOUUEVOL KE@aAaiov YTl cuviEouv To
OTOXNOTIKO CUVTEAEGTI) TIPOEEOPANOTG UE TOUG TIAPAYOVTES KIvdUvov. ['evikd, av To
M amotipud Ta a€loypa@a cwoTtd, TOTE KABE TAPAYOVTAG IOV £XEL VPNAN CUCKETLOT)
ue To M Ba amotiyunoet e§loov KaAd Ta a&ldypa@a. Apa TO YPOUULKO VTTOSELY LA,

'(Ces1)
Mepy = MRS = f= 255 = a + bfeis (36)

TO 0To(0 KPUPeTUL TIOW ATO EVA TAPAYOVTIKO VTIOSELY A ATIOTIUNONG UTTOOETEL OTL O
oplako6g Adyog vokatdotaons (MRS) eivat pia ypappikn cuvaptnon tou f.

Ta mapayovtikd vodetypata pmopolv va cuvdeBovv pe T Bewpla amotiunong tov
Katavadw . [ToAAG amd Ta vodelypata autd eivatl TapaAAayeg Touv Bacikov
VTOSE(YUATOG ATOTIUNONG KATW ATO CUYKEKPLUEVOUG TIEPLOPLOUOVG. ['evikd, Ta
TIAPAYOVTIKA VTIOSEY AT ATTOTIUNOTG AVTIKABLoTOUV TOV 0pLako AGYo
UTIOKATACTAONG UE VX OET OLKOVOULKWV HETABANTWV OTIWG ATIOSOCELG
XAPTOPUAAKIWYV, ETLTOKLA, TNV KAIOT) TNG KAUTUANG EMITOKIWV, SLa@OopEG amdSoomg
ETALPLKWV OLOAOYWV aTid opdAoya Tov dnpociov KAT. Ta omoia £xovv vPmAn
OUGCYETLOT) |LE TOV 0PLAKO AOY0 VTIOKATAGTAOTG TOV KATAVAAWT.

['la va PTtop€GOVE VO GUVEEGOVE TA TTAPAYOVTIKA VTTOSEIYUATA ATIOTIUNONG UE TN
Bewpla Tou KATAVOAWTY, XpELalOpaoTe pla Bewpia Tov va cuvdéel To MRS e éva oet
UETPNOLUWYV OLKOVOULKWV HETABANTWY 0L 0TIOlES elval og BEom va TipoceyyioouV T
uetafoArn tov MRS 610 Xp6vo. OewpnTIKA VTTOSEY AT TETOLOV TUTIOV ElvaL T
Suvapka otoxaoTikd vodelypata yevikng tooppomiag (DSGE: Dynamic Stochastic
General Equilibrium models). e avta ta vodetypata, o puOpuog petafoAng mg
KATavaAwong kaboplleTal wg ouvapTnon evog oeT e§wyevwy petafAntwy (deep
parameters), Ac; 11 = g(fi+1), OL OTIOLEG OE YEVIKEG YPAWUUES TIEPLYPAPOVV TNV
TeXVOAOYLX TNG OLKOVOWIAG KAL TIG TIPOTIUNOELS TWV KATAVAAWTWV. [Tw¢ pmopovpe
ATIO AUTT) TN OXEOT VX (PTACOVE O€ EVA TTAPAYOVTIKO VTIOSELY A ATIOTIUNONG;
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Mw¢ TPOKVTTOVV TTAPAYOVTIKA VTTOSELY LA TH X WPLC TNV

Katavaiwon and to CCAPM? I'evikol KQVOVEG

[TapayovTtika VTOSElyHaTa XWPIS TNV KATAVAAWGOT UTTopoVV v TIPOoKVOVV aTtO TO
CCAPM av 1 petafoAr] TG KATAVAAWOTG £XEL CUOYETLON UE EVOV TTAPAYOVTA KIVEUVOU
1 petaBAnty katdotaons f: Aceyy = g(fes1)-

Ag BupnBovpe 0TI BaACIKI OPUOVAX ATIOTIUNOTG TOV UTIOSELYLATOG TOU
KATAVOAWTN KE EKOETIKN CLVAPTN O XPNOLULOTNTAS ELvaL

E.(Ri,1) — R] = ycov,(Acisy, RE,r). Eva mapayovTikd umdSetypa xwpis tmv
KATAVAAWON w¢ Tapayovta KivdUvou umopel va tpokLuel pe Vo tpomoug: (o)
UTIOOETOVLE KAVOVIKT ATIO KOWVOU KATAVOUN TWV HETABANTWV KAl EQapUOlovpE TO
AMupa Tou Stein yla va peTatpEPOUE TO cov, (Actﬂ, Rtiﬂ) o€ Ccov; (ft+1, R§+1). (B)
[Maipvovupe pa ypappikn tpooéyyton Taylor 1°v faBpov Tng cuvaptnong

Acery = g(fra1)-

M£0080¢ (a): Afjupa Tov Stein:
Ymo0étovtag Acey1 = g(fie1) KL E@apUOOVTAG TO AU TOU Stein EYOvpE:

CoU; (9 (fes1)) Ré+1) = Et(g’)COUt(R%'H' ft+1)

Apa, ﬂaipvov HLE:
E(Ri )—Rf—— E(’) v(Ri f )
t\t4+1 t YE\G )COVe\ Ry, Je+1

Kata ovvémela, maipvoupe Eva TapayovTiko VTTOSELY L ATTOTIUNOTG:

E(RLt) — Rl = ABis
070 0T0{0 TO AGPAALGTPO avd povada kvdbvov eivat Ay = yE(g)var,(f), xoaun
ToootTa ékBeong otov kivduvo etvar B; f = covy(RLyy, fri1)/vary(f).
Inueiwon: I'a va epapudéoovpe To Appa Tou Stein, TPETEL va UTTOBECOVE KAVOVIKT)
Katavoun. 'evika Opwe Sev elvatl amapaltnTn au T 1 VTTOOEOT SLOTL UTTOPOVE VA
TIAPOVUE WL YPOUUULKT Tipoo€yyion Taylor xwpig va UTTOOECOVE Pl GUYKEKPLUEVN
katavoun (Mébodog ).

M£0080¢ (B): Ypapuikt) tpocséyyion Taylor 1°v BaBpov:
H ypappikn mpoogyyiomn yOpw amo Eva onpeio fo etvat:

9(fe+1) = 9(fo) + 9'(fre1 — fo) =k + g'fr4q 6MOV TO g' = g'(fo) K k = g(fo) — g'fo
ua otabepa. Kata ouvémela Exovpe:

Et(R£+1) — R[ = ycovt(AcHLR{lH) = yg'covt(le,RtiH). [ToAAamAaolafovtag Kat
Sltapwvrtag pe vary(f) Taipvou e TO THPAyoVTIKO VTIOSELY A OTO f.
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To Ynéderypa Atotipnong Kepadatakwv Xtotyeiowv (CAPM)
To CAPM TtpoBAETEL OTL OL AVAUEVOUEVES ATIOSOCELG GYETIOVTAL YPUUUIKA LLE TNV
amdSoom Tov XapToPULAAKIOL TAOVTOV:

Et(R£+1) = Rt+1f + Atﬁi,w,t (37)

'0Omov A; elvatn Ty Tov Kivduvou (Kowvn o€ 0Aa T agldypa@a) Kot
Biwt = cov(R,fH, R}"j,l)/var(R}"ﬁ,l) elvatn moodTTA KvdUVou (0 CUVTEAEGTIG LG
YPOAUULKNG TIOALVEpOUN ONG EAQXIOTWV TETPAYWVWV TNG ATOS00NG 0TV Amd800T) TOU
XAPTO@ULAAK(OVL TTAOVTOV).
Y& 6poug Tov SDF, to CAPM pmopel va ypagel wg:

M¢y1 = a — bRY, (38)
‘'Omov a kot b eivat Svo otabepés.

ATtode¥n:

And mv E(Ri 1, Myy1) = 1= E(RLy,) — RS = =R/ cov (Rl 41, Myyr)
AvtikaBlotwvtag to M., amo v (38) kat vtoAoyi{ovtag v cuvSlaKULOVOT):
E.(Riy1) — RS = RMbcov,(RL,1, RY:, ). ToAMamAacédovTag kat Stapmvtag tm Sefid
mAevpd pe var (RY%,) E:(Riy1) = RS + 2By, 6m0v A = bRS var(RY,;) xa

Biwe = Covt(R£+1: R‘tAfl-1)/VﬂT(R‘tA-/+1)-

'Omwg elmape Tapamdvw, To vodetypa CAPM, 0Ttwg kat pia 6elp& AAAA TTOAV YVWOTA
VTIOSElY AT ATTOTIUNONG OTN XPTUATOOLKOVOLKY, UTtopEl va avayBel o€ pia
VUTIOTIEPITITWOT) TOV YEVIKOU VToSelypuatos tov katavoadwth (CCAPM), katw amd
KATIOLOUG TIEPLOPLOUOVG. ZUYKEKPLUEVA, HTTOpOoVUE Vi Setovpe 6TL To CAPM mpokUTTEL
atd to CCAPM K&Ttw amod TI akOA0VOES EVAAAAKTIKEG VTTOOETELG:
= Tevikn ouvAapTNOTN XPNOLUOTNTAG KAL KAVOVIKEG ATIOSOCELS [LE SV0

TEPLOSOVG
= AoyaplOuikn xpnouoTnTa e amepo opifovta

OlKOVO LK) A0YLKN
Av 1ox¥eL pa amo Tig Suo AU TEG VTTOOECELG, TOTE O OTOYXAOTIKOG CUVTEAECTES
TPoeEdPANONG Elval cuvAPTNON TNG ATTOS0CT G TOU XAPTOPULAAKIOU TTAOVUTOV, dpa
toxvel to CAPM. Zuykekpéva, yia va tpokuTtel to CAPM amd to CCAPM, Ba pemet
Vo LoYVEL OTL T LETABOAN TNG KATAVAAWONG EXEL TEAELX CUCYETLOT LLE TNV ATTOS00T) TOU
xapTo@uAakiov TAovtov (amddoon g ayopds) Ac=r¥ kav var(Ac)=var(rV).
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Mlepimttwon 1: YROSetypa katavadlm T He §U0 TepLO8oug Kat TEPLOPLONO TTAOVTOV

YToB£Toupe OTLT CUVAPTNOT XPNOLUOTNTAS EIVAL YEVIKNG LOPPNG HE TA KOLVWDG
ATOSEKTA XAPAKTNPLOTIKA KAUTTUAOTNTAS KAl KUPTOTNTAS.

EmumA€ov, utoB£TOUE OTL 0 KATAVAAWTNG-EMEVEUTIG YEVVIETAL LE PXLKO TTAOUTO W,
Kal 8ev ExeL elcodnua amo epyacia. Katd v mepiodo t 0 KATAVOAWTIG KATAVAAWVEL
éva oo 6 C; ToL TAOVTOV Kol EMEVSVEL TO UTIOAOLTIO OTO XXAPTOPUAGKLO TTAOUTOV.
Kata ocuvémela, o mAovtog tnv emdpevn mepiodo, t + 1, eivau Wiy = R, (W — Cp),
omov R}, ; elvain amdédoon tou xapto@uAakiov mAoUtov. Katd thv teAikn mepiodo,

t + 1 o emevduT§ KATAVAAWVEL OAO TOV EVATIOHEVOVTA TTAOUTO: Cpyq = Wiiq.

0 0plak6G A0Y0G VTIOKATACTAOTG ElvaL:

w(Cryq) u’(R;ZA-/I-l(Wt_Ct)
My =P u,(z)l =p W (Cy) ) = g(R{}1 (42)
KOl TO AC@AALGTPO KIVEUVOU eivat:
i _pf — _ cove(Me+1,RE41)
Et(RHl) R = Et(M¢yq) (43)

Y16 TV mpoUTo0EDT OTL 0L ATTOSOCELS TOV AELOYPAPOV KL TOU XAPTOPUAAKIOU
TAOVUTOU AKOAOVBOOUV TNV KAVOVIKI] KATAVOUT], LTIOPOVLE VO EQAPUOCOVIE TO AN
oV Stein yia va utoAoy{covpe ™V cov,(Mei1, Riq) 60V Meyy = g(REy4)

Covt(Mt+1'Rti+1) = covt(g(Rt"‘il)RD = Et[g']covt(Réﬂ_R}"il (44)

We—CoBurr(Ceq) _
[ s ] <0avW,—C, > 0.

AvtikaBlotwvtag v (44) oty (43), Taipvovpe to CAPM:

omov E.(g9") = E;

E((Ris1) = R = AcBiws
omov A, = —E¢[g'lvar(R1)/g ko By e = COV(R£+1,R‘tA-]|-1)/Va7"(R?-/+1)-
Mepimtwon 2: AoyaplOpkn XpnopoTnTa e ATelpo opifovta
Ymo0étoupe 6TLN ¥xpnootnta eivat AoyapOuikn, u(Cy) = In(Cp), kat oL KATAVOAWTES
LLEYLOTOTIOLOVV XPTOLHLOTNTA YIa KAOE Xxpovikn Tteplodo PEXPL TO ATWTEPO UEAAOV:

U(C) = E; Z;‘;o .Bj u(Ct+j)
0 KatavaA®TNG UTTOPEL va TTEVEVOEL GTO XAPTOPUAAKLO TTAOVUTOV O¢€ o T PP avd
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povada mAovtov. Kabe povada mAoTou VTTOGYETAL GTOV KATAVUAWTH VA HEPLOUX
D¢, yia kaBe peAdovtiky miepiodo t + j . 'OAa ta pepiopata katavaiwvovtal, SnA.

D¢yj = Ctyj. EELOOVOVTAG TNV OPLAKT] ATIWAELA XPOILOTNTASG ATIO TNV AYOPd LG
HOVASHG TTAOUTOU PE TNV TIPOEEOPATUEVT) LEAAOVTLKT] XPTCLULOTNTA ATTO TNV
KATAVAAWON TOVU HEPIOUATOG, TTAIPVOLUE:

f: W (Ce)
PY =F J ,—C .
t tj=1ﬁ u (Ct) t+j

Emeldn pe AoyapBpwn xpnowomrea, u'(C,)=1/C,, maipvoupe amod tnyv mapamdve
elowon;:

_ o i Ct _ B
PLW_EthzlﬁJECt+j_§Ct (45)

TOp@wva pe v (45), 1 TLUN TOL XAPTOPUANKIOU TTAOUTOV Elval YPAULKT) CUVAPTNON
NG KATAVAAWOTG.

[l va Bpodpe ) oxéon pHetadV amodoom§ Kol KATAVAAWOTG, XPTOLLOTIOLOVIE TOV

w
w _ Pry1t+Ciyj

oplopo TG amodoong: RY, = T It ovvéxela avtikabiotolpe ta P kot
t

P, amd v (45) kot éxoupe:

1Cey; 1 u'(Cp)
RV, =—— == = M7}

O SDF sivat:
1

Rt
['a va apovpe amd tn oxéomn avty to CAPM, pmopoupe va tapovpe Aoyapibpoug,
SNA. m; = ¥, Ko TN oLVEXELA VL EQaprOcoUE To Bewpnpa 1. EvoaAdakTikd, eTteldn

My, =

Rl = %CZ—:’, Taipvovtag AoyapiBpovg éxovpe Aceyq = In(B) + ¥, .
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Aiaxpovikdé CAPM (ICAPM)

To diaxpovikd (Intertemporal) CAPM Tou Merton mpokUmTel amé To Paciké
untodeiyda CCAPM kdtw amo Tnv tpooBeTh utdOeon 4TI n deopeupévn KATavoun
TWV amoddocwy gival ouvdpTnon evog ocT peTapAnTwy (state variables), z;, o1
omoie¢ oxeTiCovral He HEAAOVTIKEC AAAAYEC TOU OET eTTeVOUTIKWY gUKaipiwy. Me
dAAa Aovia, ol HeTaPANTEG AUTEC EXOUV TIPOPAETITIKA 1IKAVOTNTA YId TIG
HeAoVTIKEC amoddoeic. KaBwe n katavdAwon kaBopileTal amé Tov TAoUTO Kal
ol HeTaPANTEC z, TpoPAETOUV Thy amddoah Tou xapTo@uAdakiou TAoUToU, dpa Kai
Thv HEAAOVTIKA KaTavdAwaon, n cuvdpThon XpnoipoTnTag e€aptdrar améd Tov

TAoUTO Kai TI¢ eTaPpAnTéG z.. KaTd ouvémeia, n value function civar:

v(W,z,) = max u(C) + BE,| max E;4q Zﬂju(CHj)
t C¢+1,...Co =
]:

= mcetlx{u(Ct) + BE[V(Wes1,Ze41)]}
O oToXaOTIKOC oUVTEAEOTAC Tpoefd@Anang atmé To TpdPpAnua auTo civai:

R T T (46)

6Tou epappooape To envelope condition u'(C,) =V, (W, Z;) via va
avTIKATAOTAGOUKE ThV 0pIdKA XPNOIHOTNTA ThG KATAVAAWONG HE TRV OpPIAKA
XpNoidéTnTa ToUu TTAOUTOU.

INa va mdpoupe €va TtapayovTiko uTtdédelyd, HTTOPOUE va TIPOCEYYiooOUHE

YPAUUIKA TNV (46): Myyq = a + bR,y + byZiyq
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Kdl va ypdyoue To TTapayovTiko uttddelypua:

E.(Riyy) = R + 1By + 1281, (47)

H (47) civai To diaxpovikdé CAPM Tou Merton. ZUugwva pe Thy (47), To
aopdAiaTpo KivoUvou eival tépa amd Tov Kivouvo ayopdg ouvdpThon Hidg o€ipdg
aAwyv KIvOUvwy ol otroiol axeTiCovTtal He TV KN TTPoPAEYIUN aAAayh Twy

TapayovIwy z,.
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AeopEVPEVA KAL XS ECUEVTA VTTOSElYyHATA amoTiUnoNG

‘O Ta VTTOSElYLATA ATTOTIUNONG TIOV EEETACANE WG TWPA ElvaL Seopevpeva (oTnVv
StaBéoun mAnpo@aopnomn) VO TV Evvola OTL KaBopi{ouv TO AVAUEVOUEVO

A0 PAALGTPO KIVEUVOU TwV afloypa@wyV 6To Xpovo t+1 §edopuévng g TANpo@opnoNg
TV eMeVSLTWY 010 XpOvo t. 'l Tov Adyo auTd XP1OLLOTIOLOVE TOV SEGUEVHEVO HEGO
™mg anéSoong: E.(RE, ).

['a mapaderypa, to CAPM mpofAEmel 0TL TO (avapevOpeVo pe BAcT TV TANpo@OpN o
070 Xp6Vo t) acEEAGTPO KwEHVOL evis aglbypagou i, Ey(RL,,) — RY, oxetigetal

YPOAUULKA PE TO Ao @EALOTPO KIVEUVOU ToU XapTo@uAakiov mAovtov, E (R}, ;) — R{

E.(Ri,1) — R} = By, .(E.(R¥,)) — R)) (37)

'0Tov Bt = cov(RE,q, RV, 1) /var (RY,,) elvau to beta Tov agloypdgov, Sn. o
OUVTEAEGTNG ULAG YPAUULKNG TTOALVEpOUN oM G EAQXIOTWY TETPAYWVWV TNG
aVapEVOEVN G VTIEPAAAOVC G ATTOS00TG TOU AELOYPAPOU TNV AVAUEVOUEVT
vmepBaAiovoa amdS00N TOL XAPTOPUANKIOU TTAOUTOV.

To mpOBAN A PE TNV OLKOVOUETPLKT EKTIUNOT TOL deopevpévou vodelypatog (37)
€lval OTL Ol AVALEVOUEVESG ATIOSOCELS TOGO TOU aELOYPAPOL 0G0 KAL TOU
XAPTO@LAAKIOV TTAOUTOV Sev elvat Ttapatnprolues. I'ia to Adyo autd, peyarog
APLOUOG EUTIELPLKWV EPELVIV EXEL ETIKEVTPWOEL 6TNV EKTIUNOT TOV ASETUEVTOV
vTodelypatog

E(RL1) — Rf = fiw(E(RY.) — R)) (37)
‘0Omov E(RL, ), E(RY, ) eivai o adéopeutog (Setypatikdg) pécog g amddoong Tou
agLoypaov I kat Tov xaptoguiakiov mAovtov avtiotoya kat to f;,, elval to péco
Setypatiko beta, SnA. 0 Adyog TG aSEoUEVTNG CUVSIAKVUAVONG TIPOG TNV ASECUEVTN
Staxvpavon.

To mpoBAN A TTOV TIPOKVUTITEL EVAL TTPOPAVXG OTL T ETECYNHUATIKN LKAVOTITA TOVU
adéopevtov vmodelypatos (37°) elval avemapkng TAPOTL TO SEGUEVUEVO VTIOSELY A
umopel va elvat To aAnBivo vodSetypa CUUPWVA [LE TO OTIOL0 OL EMEVOVTEG EKTILOVO AV
TU ACPAALOTPA KLVSUVOU.

0 Adyog elval 0TL oV TpaypatikdOTTa (SnA. otnv deopevuévn popen (37) tov

VTS ElyATOG) TO ACPAALGTPO KIVEUVOU TwV aELoYpAPWV VAL KUPLALVOUEVA GTO
XPOVo KaBw¢ T000 To beta 660 Kol TO ACPAALGTPO KIVEUVOU TOU XaAPTOQULAAKIOV
TAOVTOV E(VAL KUPALVOUEVQ, EVW 0TNV adEopevtn popen (37°) n Stakvpavon autn oto
XPOvo xavetal KaBwg TAlPVOULE TOUG ASEGUEVTOVG APLOUNTIKOVG LEGOUG.
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[T ouykekplpéva, av 1 Slakvpavon tou beta 6To Xpovo elvat cuVEPTNOT KATTIOLOV
TapAayovTa KivdUvou z, Tote To adéopevuto vtddetypa (37) eivat AaBog S16TL Sev
ovpmepAapBavel otn §§Ld TAELPA TNV CUVSLAKVUAVOT) TOU ACPAALGTPOV KIVEUVOU
TOU YapTo@uAakiov TAoUToL pe to Z (BA. Jagannathan & Wang 1996).

[ va to Sel€oupe auTo, £0TW OTL TO AANBOLVO VTTOSELY L aTOTIUNON G €lvat TO
povomapayovtiko vtodetypa CAPM (37) kat éotw OTL TO beta eival pia cuvapnon
€VOG Tapdyovta Kivélvou z:

.Bi,w,t = ,gi,w + fi(Zt) (52)

6tov f;,, elvar To péoo beta (i otabepd), To z, elvat évag Tapdyovtag kKvSUvou g
OUVOALKN G ayopds (e péoo = 0), 0 0Ttolog GLOXETIETAL [LE TO ACPAALOTPO KIVEUVOU
TOL Yapto@uAakiov mAovtov, SnA. cov(z, Rf, ) # 0. Tétoleg petaffAntég pmopel va
elval PETABANTEG IOV OYETICOVTAL LLE TOV OLKOVOULIKO KUKAO OTIwG 1) KAlom TG
KAUTIOANG EMTOKIWVY, TO AOQAALGTPO KLvSUVOU ETALPLIKWY OUOAGY WV, 1) SLaKOIAVOT)
™G ayopds kAT. H (52) umobétel 6TL 1 £€kBeon oto Kivduvo TG ayopds Tou
a&loypagov i (beta) elval cuvapnom evog TapAyovTa z;. I'ia Tapadetypa, LETOXES LE
UEYAAN HOXAELOT UTIOPEL VA ELVAL TILO EVAIOONTEG 0€ AAAXYEG TWV ETILITOKIWVY ATIO OTL
UETOXEG LE ULKPT] LOXAELOT), HETOXEG ETALPLWV KATAVOHAWTIKWV ayabwv pmopel va
elval mo evaiodnteg o€ aAdayég tov puduov petafoAng tov AEIT amod petoyésg
ETALPLWV PE PLKPOTEPT) EEAPTNOT ATIO TOV OLKOVOULKO KUKAO KATL.

AvtikaBiotwvtag v (52) oty (37), Exovpe
Ei(Ris1) = R] = (Bip + fi(z)) (Eo(RY,1) — RD) (53)

Itn ovvéxela maipvoupue tov adéopevto pEco NS (53), e@apuolovtag Tov Kavova
E(E:(Rii1)) = E(Rpyq):

E(RL,;) — R, = B, (E(RY.)) — RD) + E(fi(z) (R, — R)) (53)

E@apuolovtag tov kavova 4 (Aqpupa tou Stein) ywa va vumoAoylocouvpe To
E(fi(zt)( }‘;1—R{)), KataAnyovue oto &g abdéopevto vmoSetypa pe Svo

TAPAYOVTES KvSUVOU:

E(Ri,;)— Rl = B, (E(RY.)) — RD) + B, 2; (54)
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'0Tov B, = cov(z;, RYq — R{ )/var(R}Y.q — R{ ) To beta Tov ao@AALGTPOL KIVEVVOU
TOU XXPTOQPUAAKIOU TTAOUTOV |LE TO Z;, TO OTIOLO E(VAL KOLVO Yot OAX TA a§LOypa@a, Kal
A= E(ﬁ'(zt))var(Rthrl — R{) 1 TW1 TOL KWvdVVoL z N oTola elvat Sla@opeTIK yla
kdBe afloypao kat efaptdtar amdé to Pabud éxbBeomg Tou aflOYypa@o oTOV
OUYKEKPLUEVO KivEuvo.

['evikdTepa, av vTOBEGOLE OTL OL TAPAYOVTEG KIvEUVoU elval k TOTE TO Z: elval éva
Stdvuopa (kx1) kol KATA GUVETELQ TO LOVOTIAPAYOVTIKO Secpevpévo vmodetypa (37)
tooduvapel pe eva adéopeuto k+1 mapayovtiko vmodetypa

Rte.':1 = ﬁ_l',w RE.LM;{ + B_Z,W A (55)

omov f,,, éva Stavvopa (kx1) twv betas touv ac@dAlotpov kwdVvou pe toug k
TApPAyovTeS Kal A éva Stdvuopa (kx1) Twv ao@AAGTPWVY KIVEUVOU TV TTAPAYOVTWV.

To VTOSELYPUA TOV KATAVAAWTI] LE HAKPOYPOVIOUG

KLV8UVOUG KATavAAwong
OKOoVOouLLKT] AOYLKT)
1o vmodetypa CCAPM, ol KATAVOAWTEG ATTOTILOVV TOV KivEUVo piag Bpaxuxpoviag
HeTafBoAng TG KATavaAwong. Mia evaAAaKTIKY) VTTOBEON (VAL OTL Ol KATAVUAWTES
evlla@épovtat (Kat) yla v Hakpoxpovia KatavdAwaon Toug. To ep@Tnua mTov
TIPOKUTITEL E(VAL YLATL OL KATAVAAWTEG VA EVSLAQEPOVTAL YLA TNV LAKPOXPOVIX TTOPELQ
NG KATAVAAWONG. AuTo pumopel va cupfaivel dtav o puBuos petafoAng g
KATAVAAWONG elval pakpoxpovia tpoPBAEYLHog (apa, N KatavdAwon dev eivat Evag
Tuxaiog epimatog). Av pa Statapaym onuepa cAAALEL TOV HaKPOXPOVIO pLOUS
UETABOANG TNG KATAVAAWOTG, TOTE OL KATAVAAWTES Ba BEAoLV va TpooTateLBovv aTd
auTOV Tov kiviuvo. Kata ouvémela, Oa emAéEouy katd tpotipunon adloypaga ta
oToila €YoV XoUNAY] CUGYETLOT UE SLATAPAYEG TOV LAKPOXPOVIOU puOUoU peTaB0ATG
NG KATAVAAWOTG.

AgumoB£oovu e AOLTTOV OTL OL KATAVOAWTEG EVOLAPEPOVTAL YIX TNV KATAVAAWOT OXL
UOVO TNG EMOUEVNG TIEPLOSOV AAAQ YL TNV KATAVAAWOT OTLG EMOUEVES K TtepLOSoug (To
k pmopel va eivat .x. 31 5 pe emoia Sedopéva, SNA. oL KATAVOIAWTES evSLa@EpovTal
Yl TNV KATAVAAWOT] TOUG Yl Ta emopeva 3-5 xpovia). TOTe, pe ekBeTIkN cuvaptnon
xenowomtag, My = B(Cryr/Ce)™Y, xaLn oxéon (16) yivetau:

E(R£+1) = R{ + Biacktack
AAc,k =Y var(Ct+k - Ct)'
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COV(R£+1' Crir — Ct)
var(Cep — Cr)

.Bi,Ac,k =

To mapamavw vtddetypa eivat to pakpoypovio CCAPM. Xto umtddetypa auto, to B
evOG a&loypa@ov (TToocdnTa Kivduvou Tov TepLexel) kaboplletat amd tnv
oLVSLAKVLAVOT TWV ATTOSOCEWV TOV AELOYPAPOV LE TNV HAKPOXPOVIX LETABOAN TNG
Katavalwong (amod onuepa éwg k meptodoug oto péAdov). Avtiotolxa, n T kivévou
A elval YPAUULKT) GUVAPTNOT TNG LAKPOXPOVLAG SLaKVUAVONG TG KATAVAAWONG. XTO
VTOSELy A U TO, 0 KIVELVOG yla TOUG ETEVOUTEG ElVAL 1] HOKPOXPOVLIA TTOPELA TNG
KATAVAAWONG.

H mapamavw mapovsiacn Tov VTTOSEYHATOG TOU KATAVAAWTI] LE LAKPOXPOVIOUG
KwéUvoug elvatl ToAv oxnuatikny. Ot Bansal & Yaron (2004) mpotevay éva vtdSetypa pe
LOKPOXPOVIOUS KIVEOUVOUGS KATAVAAWONG.

To vmodetypa Twv Bansal Yaron (2004)

Ot Bansal xat Yaron (2004) deiyvouv 0TL av 1 KatavaAwon lvat o€ kamolo Baduo
TPOPAEYLUN LAKPOXPOVLA, TOTE AAAAYEG OTIG TTPOCSOKIEG OYXETIKA LE TOV HAKPOXPOVLIO
PLOUO HETABOANG TNG KATAVAAWONG ATOTEAOVV HLX TINYT| KIVOUVOU TEPQ ATIO AUECES
uetafoAég TG Katavaiwong. Mikpég petafBoAég Tou Hakpoxpoviov pubuon
KATAVAAWONG UTTOPEL VO 08N YT)O0VV OE CYETIKA LEYAAEG LETAPBOAEG OTIG TIUEG TWV
a&loypa@wyv S10TL TTpoefoAovvTaL Yia LeydAa Xpovikd Staotuata. Kata cuvémnela, to
Ao PAALGTPO KIVEUVOU TV aLOYpAP®V EVAL CUVAPTNOT THG CUVSIAKUUAVOTG TWV
ATTOSOCEWV PE SLATAPAXESG OTOV HAKPOXPOVLIO pUOUO HETABOATG TG KATAVAAWOTG TIEPA
aTd TNV GLVSLAKVPAVOT) TWV ATIOSOCEWV PE SLATAPa)EG 0TOV Bpaxuxpovio pubuo
HETABOANG TNG KATAVAAWOTG.

Ot Bansal kat Yaron (2004) vtoB£€touv 0TL 1] KATAVAAWOT AKOAOVOEL TNV OTOXACTIKY)
Sadikaoia

Acrq = X + €41

Xt+1 = PXt + Uty

Omov X, elval pia HETafANTh KATAotaong 1 omola el TPOPAETTIKY LKAVOTNTA YIX TNV
KatavdAwon. Ot ovyypaeis utoBETouy OTLN X, glval pn TopatnPNRotun, OUwS agilel va

ONUELWOEL OTL OE EPTIELPIKEG EQAPUOYEG UTIOPEL vV avTikaTaoTaOEl e omoladnmote
LOKPOOLKOVOUIKY LETABANTN 1] oTtola £XEL TPOBAETITIKN LKAVOTNTA YLK TNV KATAVAAWON.
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[l va avtidin@Bolpe TV Evvola Tov Hakpoypoviov Kivdvou oto vmodelypa Twv Bansal
kat Yaron (2004), avTikaBloToUE TNV OTOXAOTIKY SlaSIKacia TNG X 0TV GTOXAOTIKN
Stadkaoia g Ac:

Acpq = &1 + = €41 F U + PU_g F pPU, + o

-t
1-pL

AgumoB¢oovpe 0tLoTo t1 X petafarretat kata 1 povada, u; = 1, evo u~ = 0. H
QVOUEVOLEVT] HETABOAT TNG KaTAVAAwoNG Ba elvat:

EtACt+1 == 1
Eilce, = p
EAci, 3 = p?

Edcey14j = p’

H ocwpevtikny avapevopevn petafoin g katavaiwong Ba eivat:

ZEtACt+1+j =1l+p+p*+-= 1,
j=0 —FP

Av p < 1, aAAG KOVTA 0TIV HOVASQ, ) CWPEVTIKN METAPBOAT TNG KATAVAAWONG LTTOPEL
elval TOAV peyaAn. Me dAAa A0YLa, o kPt LETABOAN 0TIV X OTUEPX PTTOPEL v
TIPOKAAEGEL LAKPOXPOVLIA TTIOAV HEYAAT HETABOAT) GTNV KATAVAAWOT) OV 1] X
xapaktnpiletat amod eppovn (persistence). H petafoAn g katavadAwong ivat
TPoBAEYLUN SeSopévng TNG TANPOPOPN OGS £wG TO XPOvo t. O pakpoypoviog Kivéuvog
TPOEPXETAL ATLO U1 TPORAEYIUES HETABOAEG TNG X OTOV XpOVO t+1, oL oTtoleg pmopel va
TIPOKAAEGOVV HAKPOXPOVIEG LETAPBOAEG GTNV KATAVAAWOT).

'l Tov KaBopLopd Tov AGEAALGTPOV KIVEUVOU TIPOKVTITEL ATIO TO UTIOSELY Lt

1
Et(ri?t+1) + Evart(ri,t+1) = Blcovt(ri,t+1' €t+1) + BZCOUt(ri,t+1' ut+1)

omov B, kat B, eivat dvo otabepés. Ta ac@dAiotpa kivdUvou 6To VTTOdeLtypa auTo elvat
Svo: (a) eva ac@dALloTpo Yl Tov Kivduvo pag Bpayumpobeoung aAdayns g
Katavaiwong, Cov, (rl-,tﬂ, et+1), kal (B) eva ac@dAlotpo yla Tov Kivuvo piag

HOKPOTIPOBETUNG XAAAYTS TG KATavaAwong, Cov, (ri,t+1, ut+1).
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Eumelpikol €éAcyyot

1. Aulxotpwpartikoi £éAsyyot tov CCAPM
OKOVONETPLKEG nEBOSOL
To vmodetypa amotipnong CCAPM pog Aéel OTL agloypa@a TTou £X0UV HEYAAVTEPT)
oLVSLAKLUAVOT UE TNV KATAVAAWOT Ba TIPETEL va £X0UV KAl VPNAGTEPA ACPAALOTPA
KLvoUVov, apa VPMAOTEPEG AVAUEVOUEVEG ATIOSATELG,

Et(R£+1) = R[ + Biactdact -

H oxéon aut woxVel yia kaBe onpelo t 6to xpovo. [wg PTTopoVE VA EKTLUICOVIE TO
umtodetypa; To TpoPANUa OV TTPOKVTITEL Elval OTL TO UTTOSELYHA (OTIWG OAX T
vmodelypata amotiunong) eivat o€ 6poug TPosSoKLwY, SEUEVHEVWY 0T Stabéoiun
TANPOPOPT oM 0€ KABE Xpoviko onpeio t. Ot Tpoodokieg TwV eMEVSUTWYV Elval OPWG
wia pn petpriown moodmta. M mapdSetypa, o Ey(RL, ) elvaun avapevopewn
amddoon pe Baon v mANpo@dpnom oto t. To (810 LoxVEL KAL YLK TIG TTOCOTNTES

Bi ac.tAac e, 0L 0TtOlEG aAA&LOUV 6TO XPOVO KABWG AAAALEL 1) OUOVOLKY) afefadTnTa,
vary(Ace+1) Kot 1 oLVSLAKUIAVOT TWV ATTOSOCEWVY HE TNV KATAVAAWOT, coVe (Rer1,
Acts+1).

Mua AVom elvat v EKTLUICOVIE TO VTIOSELY IO XPT|CLUOTIOLWVTAG TIG ASETUEVTESG POTIES,
SNA. va eAEYEOLE AV O€ EVa LEYGAO XPOVIKO SLAGTNUA TO VTIOSELY Lo EENYEL TIG HETES
amodO0elS TwV afloypa@wv. O EAeyxog auTdG elval SLKOTPWUATIKOG. AV T(
ac@aAloTpa Kivduvou kabopiovtat cup@wva pe To vtddetypa CCAPM, tdte 6AES oL
amodooels Oa BplokovTal Tavw o€ pia evBeia e kKAlon TV T Tov Kvdvvov, A.

Av To uTtOSetypa amoTipnong Tov Katavadwtn eényet Tig amodwoelg K afloypapwv
i=1, ..., K, t6te 0t0 Ywpo E(Ri) - Bi, n avapevopevn (néon) amddoon kabe afloypagov
i, E(Ri) Oa Bploketal mévw o€ pia evBeia pe kAion A mov Ba Eekvael amod to R H
evBela autn ovopaletat “security market line”.
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E(R)

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

O amoddoslg efvon o avahoyio pe ta B, Bnh.
Bpiokovro Tdvw os pio suBsio pe
kAITn & (1Y TIPE Tou KivBivou)

R(f)

H péBodog mov gxet epappootel ot BLBAOYpa@ia yia ToV SIACTPWUATIKO EAEYXO
VTOSEYUATWY amoTiunong eivat n Aeyouevn péBodog Fama-MacBeth kal amoteAsital
amd §vo Pfrpata.

'‘Eotw 0Tl €yovpe anodooels K afloypapwv (1 xapto@uiakiwv) ya T meptddouvg oto
xpovo (t=1,...,T). T'a to (810 StaoTnua, £XOVUE ETONG TTAPATNPNOELS YLt TNV UETABOAN
™G KATavaAwong, Ac (1] k&molag petaffAN TG - mapayovta Kivdvvou f av mpoxettal
Y éva GAAo VTTOSELY LA ATTOTIUNONG).

1. Extipnoe ta Bi twv agloypa@wv ektipwvtag oto xpovo (t=1,..., T) tig
moAwvSpopnoeig RE,; = a + BiacACti1 + Upyq YIQ KEBE aLOYpao i EexwploTd.

2. Extiunoe mv tiun xtvdvou A eKTIHOVTAG TNV SLACTPWUATIKT TAAVSpOUN oM
R'— RS = a; + B scAacr XPNOWOTIOLOVTAG TN péon Setypatik amdSoon Ri twv
t=1,...Ka€loypdpwv (toug pé¢covg oto detypa t =1, ..., T) kat to péco
ETLTOKLO UNSeviKov kvdvvov, RY.

Ta ai oV mMapamdvw maAvdpounomn ivat ta Aabrn amotipnong, Tov vmodelypatog,
SNA. N amdkAlon ¢ kaBe amoSooNG AT TO EKTIHWUEVO AOQPAALOTPO KLvSUVoU. Av TO
vToSetypa e€nyel TIg amodooelg, B TpEMEL Tat AdON i va elval KATd HEGo 6po pundév
KOL OTATIOTIKA U1 ONUAVTIKA.

H pébodog twv Fama-MacBethumopel va eappootel yevikotepa yla 1o €Agyyo
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0TIOLOVENTIOTE VTTOSEYLATOG ATIOTIUNONG.

Inueiwon: Ze avtiBeon pe To BewpnTIKO VTTOSELYUQ, OTIOV Ta B KL A EXOUV

SLKU VO™ 6TO XPOVO, OTO EUTIELPLKO VTTOSEY A Ta B KoL A elvat Svo oTtabepeg.
Kabwg To eumelpikd vmodelyha EKTILATAL LE TOUG SLACTPWHATIKOUG HEGOVUG TWV
amodO0ewV, TA B KAL A Elval Kot QUTA 0L SELYUATIKOL HECOL TWV AVAUEVOUEVWY B KL A
o€ KaBe onpelo oto xpovo (BAETE TO KEQAANLO «AEGUEVUEVA KAL AGETUEVT
UTIOSEYLATA ATIOTIUNOTG» YIA TIEPLOCOTEPEG AETITOUEPELEG).
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To cross section Twv AM0800E@WV TWV HETOXWV

0 mapakdatw Tivakag Selyvel TNV péon amddoon Twv 25 HETOXIKWV XAPTOPUAAKIWY
Twv Fama kat French. Ta §eSouéva eival amd to site tov 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 eETALPIEG KATATAGOOVTAL O€ 25 XAPTOPUAGKLX CUUPWVA LE SVO XUAPAKTNPLOTIKA, TO
uéyebog kat to Adyo AoyloTtikng aiag mpog ayopaia aia (BM: Book-to-Market). H
TPWTT CELPA SEYVEL TIG HECEG ATTOSOOELS TWV HIKPWV ETALPLWV, T SEVTEPT TWV
aAuéows HEYaAUTEPWY, KATL H TeAevtaia oelpd Selxvel TIG aOSOCELS TWV HEYAAWV
etalplwv. H mpwtn otAn Seiyvel Tig p€oeg amodO0EL TWV ETALPLWV PE XAUNAG BM
(growth), n 8e0tepn oTNAN Seiyvel TNV HEOT) ATTOSO0T) TWV ETALPLOV E TO AUECWS
vmAdtepo BM katn teAevtaia oA TV €O AmOS00T TWV ETALPLOV LE TO
vymAdtepo BM (value). O ivakag Selyvel 0Tl Hkpég eTatpieg elyav vPmAdTEPES HECES
aTOSO0ELS ATIO HEYAAES ETALPIES --pE e€aipeon TIG HIKPES eTaLPleG pe YaunAd BM —
(size premium) kot eTaipieg pe VYMAG BM elxav vymAotepes amodooelg amo eTatpieg
ue xaunAoé BM (value premium).
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To cross section Twv Betas tov CCAPM

Topwva pe to CCAPM, petoxEG e UPMAN CUOYETLOT E TNV KATAVAAWOT) TIPETEL VAL
Exouv VYMAOGTEPA AoPAALOTPA KIVEUVOU, dpa vmAdTepeS péoeg amodooelg. Mmopel
To CCAPM va e&nynoel To cross section Twv HEGWV ATOSOGEWV HETOYLKWV
xapTo@uAakiwv; O Tapakdtw Tivakag Selyvel Ta beta Twv petoyikwv
xapto@uAakiwv Fama French wg mpog v katavaiwon.

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 evliagpépovoa mapatrpnon eivat 0TL, Pe EAAXLOTEG EEALPETELS, OAX TA
XAPTOPUAGKLA €xouV BETIKA B, SNA. OL LETOXEG TIPETEL VA £X0VV Eva BETIKO
ao@AALoTPO KvdUvou. H Se0tepn apatrpnon eivat 0TL ot Sta@opeg Twv B petahd
TOUG SeV elval APKETA LEYAAEG WOTE VA SIKALOAOYOUV TIG SLAPOPES OTA AGPAALGTP
KvSUVou PETAE) UIKPWV KAL LEYAAWV ETALPLWV (Size premium) KAl ETALPLWV UE
vPnA6 BM évavti etatplwv pe xaunAo BM (value premium).

To mapakatw Staypappa Seiyvel TIg peoes amodooelS TwV 25 xapTo@uAakiwy
(k&Betog GEovag) kol Ta f TwV XAPToPLAAKiWY LE TNV KaTtavaAwaor (0pl{ovTiog
a&ovag). Av to CCAPM e&nyovoe TIg HEdEG ATOSOCELS SIAOTPWHATIKE, Bat ETIPETIE VX
VTIAPXEL fla kaBapt) BeTikn cvoxETion PeTad) TwV HECWV aTToSOcEWY Kal TwV 3, SnA.
O0Aa Ta onpeia va Bpliokovtal yOpw atmd pia ypapun pe Oetikn kAion. Autd dev
ovppaivel. Ta onuela eivat Tuxaia StaoTappéva 0To SLdypappa.
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Scatter Plot: Mean returns vs. consumption betas, 1927-2010
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To mapakdatw Staypappa Seiyvel TI¢ pEoes amoSO0ELS TV 25 xapTo@LAAKiwV
(oplgdvTiog aovag) kal Ta ao@AALGTPA KvEUVoU (A*B) Twv xapTo@uAakionv
oVUPEWVA PE TO VTIOSEY A TOV KaTavodwTh (kabetog agovag). Av to CCAPM
e€nyovoe TI§ p€oeg amod00elg SIAOTPWUATIKG, Ba Empeme OAx Ta onpela va
Bpilokovtal yupw amo pia ypapuun pe kAion 90°. Avtifeta, to Stdypappa Seiyvel 6T,
oA Ta YapTo@UAGKLA Ba ETtpeTie va £xouv oxedOV To (810 ao@dAloTpo Kivdvvov. Ta
onueia Bpiokovtal OAa TAvVw o€ pa TapaAAnAn svbeia (ue kAion 0). To vTOSerypa
Sev elvat oe B€on va e&nynoet TIg amoddoels Twv 25 xapTo@uAaKiwv.
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Scatter Plot: CCAPM 1927-2010
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0 Adyog elval OTL 0L SLPOPEG OTA B HLE TNV KATAVAAWOT) HETAEY TwV 25
XAPTOPULAAKIWV glval TOAD PIKPES Y va €ENYNO0VV TIG SLA@OPES 0TI ATTOSOCELS
TouG. 'Eva KaAd umoSetyua TIPETEL VA TP AYEL LEYAAEG SLaPOopES oTa B yia va e§nynoel
TIG LEYAAEG SLAPOPES OTIS SLAUOTPWUATIKEG ATTOSOCELS.

95



MakpoypOvioL 0lkovopLKol kivduvot

'Evag mBavog A0yog amoTuXiag ToL VTTOSEYHATOG TOV KATAVAAWTY VX EENYNOEL TIG
SLHOTPWHATIKEG ATTOSOOELG TWV LETOXWV E(VAL OTLT) CUOXETION LETAEY TWV
amod0cewV Kol TG HETABOATNG TNG KATavaAwong otnv (Sta mepiodo ivatl xaunAn. H
KATAVAAWON aVTLOPA UE LEYAAT) VOTEPNON O HETABOAEG TWV ATTOSO0EWY, YL AUTO Kol
1] CUOXETLION TOUG TNV (Sla P00 glval TOAD pkpt). Mo evoAAaKTIKNY epunvela eivat
OTL Ol KATAVOAWTES EVOLAPEPOVTAL YLK TNV LAKPOTIPOOETUN KATAVAAWOT TOUG, SA.
NV KatavdAwon oTig emopeves k meptddoug (to k pmopet va elvat .. 31 5 pe etnoa
dedopéva, SNA. 0L KATAVOAWTEG EVELAPEPOVTAL VLA TNV KATAVAAWGT] TOUG YlA TA
emopeva 3-5 xpovia).

To cross section Twv Betas Tov pakpoypoviov CCAPM
0 mapakatw Tivakag Seiyvel Ta beta Twv petoyikwyv yapto@uAakiwv Fama French wg

TPOG TNV LETABOAN TNG KATAVAAWOTG TX EMOUEVA 5 XpoOVLaL.
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 moAV vmAdtepa amd ta B touv amAov CCAPM. Emiong, To A ival oAV
vymAotepo (5,7 évavtt 0,12 tov amAov CCAPM ue t-stat 4,18, SnA. otaTIoTIKA
onpavtikg, évavtt 0,09 tov amAov CCAPM). H gutepn mapatipnomn ivat 4ti ot
SLoopég Twv P HeTall TOUG Elval APKETA HEYAAES WOTE VA SIKALOAOYOUVV TIG
SLOpPEG 0TA AGPAALGTPA KIVEUVOU PETAED HIKPWV KL LEYGAWVY ETALPLWV (Size
premium) Kot eTaplov pe vPmAd BM évavti etatplwv pe yaunio BM (value
premium).

To mapakdatw Staypappa Selyvel Tig peoeg amodooelg Twv 25 yapto@uiakiwv
(k&Betog dEovag) Kol Ta B TV XAPTOPULAAKIWY HE TNV LETABOAN TNG KATAVAAWONG TA
emopeva 5 xpovia (opllovtiog aovag). H ovuoxétion petadV Twv pHEcwv amodocewv
Kol TwV B elvat apketd vPmAn, SnA. Ta onpeia Bplokovtal APKETA KOVTA OE pLa
ypauur pe OeTikn KAlo.
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Scatter Plot: Mean returns vs. long-run consumption betas, 1927-2010
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To mapakdatw Staypappa Seiyvel TI¢ pEoes amoSO0ELS TV 25 xapTo@LAAKiwV
(oplgdvTiog aovag) kal Ta ao@AALGTPA KvEUVoU (A*B) Twv xapTo@uAakinv
OVUPWVA PE TO LAKPOXPOVLIO VTIOSELY A TOV KaTavadwTh (kabetog agovag). To
Stdypappa Seiyvel 0TL OAx T onuela BploKOVTaL APKETA KOVTA OE PIX YPXUUT ME
KAlon 90e.

Scatter Plot: Long-run CCAPM 1927-2010
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To pakpoxpovio CCAPM @aivetat va e&nyel MOAU KoAUTEPA TIG OLACTPWHATIKEG
amoddoels amo to amAd CCAPM. To vmtddetypa €xet éva R2 = 43%, dnA. e&nyel to 43% g
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SO TPWHATIKNG SLaKUHAVONG TV ATTOSOCEWV.

2. Awxotpwpatikol éAsyyotr tov CAPM

Mmopel to CAPM va eENyNoeL TI§ HEGEG ATTOSOCELS TWV HETOXWV SLACTPWHATIKA; O
TAPAKATW TIVaKAG SE(YVEL TNV HEo ATTOS00T TWV 25 HETOXIKWV XAPTOPLAAKIWY TWV
Fama kot French.

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

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

O mivakag Selyvel OTL UKPES eTaLples elyav VYMAGTEPEG HECEG ATIOSOCELG ATIO UEYAAES
etalpieg (size premium) kat etaipieg pe vPMA6 BM eiyav vmAdtepes amodooeLs amod
etalpleg pe xapunAo BM (value premium).
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To cross section tTwv Betas tov CAPM

Topwva pe to CAPM, peTo)XEG e VPNAT] CUOXETION LE TNV AYOPA TIPETIEL VX £XOUV
vymAdTEpA aoPAALOTPA KvEUVOU, dpa vPmAdTeEpES HEoeG amoddoels. O TapaKATW
Tivakag Seiyvel Ta beta Twv petoyxikwv xapto@ulakiwv Fama French pe tmv amdédoon
™G Yo pPAs.

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

O1 pkpég eTatpieg @aivetal va €xouv LPMNAGTEPO GLOTNUATIKO KivEuvo (LmAdTEpa B)
aTod TIG HEYAAES eTALpleG, TPpAYHA TTOV SiKaoAoYel TIg VPMAGTEPES amodooelg Toug. To
CAPM @aivetal va e&nyel to size premium. ‘Opws ta f Twv eTaplwv pe vPmAo BM dev
elvatvymAdtepa amo ta B etaplwv pe xapnAd BM. To CAPM Sev pumopet va e€nynoet
to value premium.

To mapakatw Staypappa Seiyvel TI¢ HEGEG ATTOSOCELS TWV 25 XAPTOPLAAKIWY
(k&Betog dtovag) Kol Ta B TV XAPTOPLAAKIWY HE TNV aTtOS00T TNG AYOPAS
(opugovTiog agovag). Av to CAPM e&nyoloe Tig péoeg amoSO0ELS SIAOTPWHATIKA, o
ETIPETE VA VTIAPXEL pLar KaBapn) BTN cuoxETLoT HETAED TWV HECWV ATTOSOCEWY Kal
Twv B, SnA. 6Aa Ta onueia va BplokovTtal yOpw amod pa ypauur pe Oetikn kAion. To
Stdypappa Selyvel OTL HETOXEG PE VPMAOTEPES ATTOSOCELS TIPAYHATL PALVETAL VA EXOVV
vymAdTtepa B. Opws LTTAPYOVV KL APKETA XAPTOPUAAKLX TTIOU €X0UV VYMAQ B aAA&
XaUNAéG amodooels (Katw Se€Ld)
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Scatter Plot: Mean returns vs. market betas, 1927-2010
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Scatter Plot: CAPM 1927-2010
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To CAPM e&nyel to 25% NG SLacTpwUaTiKiG StakUpavon§ Twv amoddcewy ota 25
xapTo@uAdkia (évavtt ~0% tov amAov CCAPM, aAAd 43% Tou pLaKpoXpOVIOU
CCAPM).
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