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HEPIAHYH

H ocv{nmon, yia 10 av 1 yuyoroyio Kot T0 cuvaicOnuo evog aTOHoL UTOPOLV Va
EMNPEACOVV TIG OIKOVOUKEG ATOPAGELS, £ival Hia. GLCNTNGN TOL VILEPYEL EVOV LDV
otov KAAO0 TV owovopk®v. [loAléc Oeswpileg Koataokevdomnkov Yoo vo
AVTILETOTIGOVV TO BENN TN TPOTIUNONG 1 TO KIVITPO TOV 00N YOVV TIC OMOPAGELS EVOG
emevouty. O 1oYVPOTEPOS LIOYNPLOG Yo o Bempio g emévovong Paciotnke o
Bewpia TOV GVYYPOVOL YOPTOPVAOKIOV KOl GTIC VITO-OEm®PIec TOV TNV CLUTANPOGCAV,
OmmG otV VOS] TG AMOdOTIKNG ayopds. To cuykekpipévo mhaiclo vobEtel 4Tt 0
UNYOVIoUOG TYHOAOYNONG TG ayopdic ftav og BEom v EVvemUATOoEL OAEC TIG TOAVEG
TANPOPOPIES OTIC TWES TOV KNtV aldv, €mOUEVOS M ayopd nNTav Tdvio oe
ooppomio. kol to eowvopeva Omw¢ to arbitrage dev Mtav epapudoiua. To kdplo
TAEOVEKTNLLAL IOV £PEPE EVA TETOLO0 EPELVNTIKO TAAIGLO NTAV 1) TANPNG EVOOUATMOOT)
¢ Bayesian fempiog tov mbavotitov Kot TV 6TATIGTIKOY Tov PacioTnkay o€ avTo
0TO €PELYNTIKO TANICLO TNG OKOVOUiOG Kol TV okovopuk®my. Ot mBavdtnteg NTov
TOGOTIKOTOW|GIIEG KOl LEGM TNG OVAALGONG TNG KEONG SLOKVLOVONG, EVOG EPEVVITNG
pumopel va  KATOOKELAGEL v PEATIGTOMOMUEVO  YOPTOPLAGKIO TEPLOVGLUKADV

oToLElV.

H amodotikn vrdBeomn g ayopds Kot 1o GHVOLO TV YPNLOTOOIKOVOLUK®V EPYUAEi®V
mov dwbétel 1 ovyypovn Bewpia yaptopvAakiov &xovv apeioPfntmbel ToAAEG PopEs.
Ta cvotuata Kot to cuvaicOnua Tov avlponivov tenoldncemy eivol KOTOALTIKE Yo
OAn 1 Jwdwkaocia, emewdn o avBpwmog mhvia mpoomabel va eEopboroynoel 1o
(QOVOLEVO TOL HOOPOL KUKVOL, dNAad TOo akpaio yeyovog Tov UTOpel Vo avVOUEVEL
puovo avadpopukd. H copmepipopikn £yve o kOplog aviicLUPOAAOUEVOS TOL APYLCE VO
napéyel otabepn emyyelpnpoatoroyia evavtia otig Oewpieg Tov KAasokod TAaisiov. To
emyeipnuo. NTaV OTL AKOUO KL OV VTAPYOLV TEAEIEG, OMEPLOPIOTES TANPOPOPIES,
eEaxorovBobv vo vmdpyovv ot gyyevelc dvvaToTNTEG TOV AVOPOTOV VA TIG

eneEepydlovion Ko va EXoVV Vo GNUOVTIKO OmOTELEGHO OO OVTO.

["a va edeyyBel mola cuumeprpopikn otkovouio tapeiye v melbopyio TG okovopiag,
gywav  po GEPA  EAEYYOUEVOV  TEPAUATOV TOL TPOCTAOOVGOV VO PEPOLV
TEPLOCOTEPEG TANPOPOPIES TYETIKA LLE TN OladKaGior ANYNG avOpOTIVOV 0moPaceEmV.
Ta amoteléopata eaivetol va Epyoviar o€ avtiBeon pe Tig KAaoo1KEG Oempieg Kot To

Bayesian mhaicto enetdn @avotay 0Tt KAT® 0md TPOyHOTIKEG GLVONKES, o1 AvOpwTOoL



EVEPYOLV KO AVTIOPOVV OLOPOPETIKA amd O, Tt Tpotewve 1 Bewpio. H meBapyio g
OKOVOUIOG TNG CLUTEPLPOPAS TPOGTAONGE VO ONUIOVPYNCEL TO OIKO NG TAOIGLO
npoteivovtag YeVikég Bewpleg avOpdOTIVIG GLUTEPLPOPAG Kot KIVATPOV OTte¢ 1 Bewpia
™G OMANG dtadkaciag, N omoio VITOONADVEL OTL 1 avOpOTIVY amdPACT| Kol KiviTpo
Bacilovioaw oe £éva  Jwympiopévo ovotnua. Ot deikteg  gumotoochvng Kot
evacOnTonoinong otadlaKd £ywvov OVGLIGTIKOL amd TNV dmoyn &vog vrehOvvov
xapaéng moltikng. Avtd mov dupopomotei to ESI amo éva deiktn Baker-Wurgler givat
10 yeyovog O0tt to ESI elvan xotaokevaocuévo Pdost epotnuotoloyimv Kot
oLVEVTEDEEMV ad TOVG GLUUETEYOVTEC GTHV ayopd, evd to Baker-Wurgler Baciletan
OE YPNUATOOIKOVOLKEG UETAPANTEG oL VTOTifeTa OTL ekEPALOVY TO EMEVOVLTIKO
ouvaicOnuo. Ta amotedéopata amd T ¥pNon SEIKTOV OTMG TapaTnPHONKe amd v
EKT, ¥ing otov deiktn ESI kot tovg deikteg eumotoovuvng, NTOV U1 YPOUUKAL.
Daiveron 0TL KOTA TN O1dpPKELD TEPLOWV GTAOEPATNTAG KOl YEVIKA KOANG Aettovpyiog
NG OWKOVOMIKNG OpacTNnplOTNTOS, Ol dgikteg 0ev mapovoialov kopion €Enyntikn M
TPOPAEYIUN dOVOUN, EVED KATA TO XPOVO TOL onuelmOnKav cvviplBég | VINPyaV
HEYOAOD OPVNTIKA HOKPOOIKOVOULKA @oatvopeva, ovénbnke mn  mpoPieym kot

TapATNPNONKE 1) EPUNVEVTIKY| 1GYVG TV OEIKTMV.

Av ko1 10€a 6T 01 TEMO1O1GELS KOl TAL GLVOLGOTLATO GUVEIGOEPOVY MG TAPAYOVTOG
MY amopacemv, 1 €épevva Yup® ortd to BEua cvveyiletal. O o1dY0C TAPAUEVEL VO
aravtnOel 6to {NTNUHo TS oNUOGiag TOV AGHNUATOG TOV EMEVOVTH GTN SOKVLOVON
TOV TGOV TOV TEPLOVGLOK®V ototyeiwv. To Tpdto epdTNUA TOL TPEMEeL va o0&l elvarn
€dv 10 cuvaicOnpua Tov enevouT Tailel kdmolo poAO ®G KABOPIGTIKOG TAPEYOVTAS Vi
v Kivnon tov opordymv g EAAGdag, g [NaAdiag kot g OAhavdiog. Agbtepov,
VILAPYOLY EVOEIEELG GLVOYNG LETAED TOV OEIKTN GLVAUGONUATOV TOV ETEVIVTOV KOl TOV
GLYKEKPIUEVOV THTOV OLOAOY®OV oL culntOnkav tapandve; To aroteAéopata Ba
etvar kpioa yo v amodgacmn eqv mpokettar va xpnopomondet éva poviého VAR 1
éva VEC. Edv vrapyet kamowo oyéon HeTa&d Tov SeIKTOV cuvaistnudtwv, yivetot
aUECHOG N APYIKA TOPATNPOVUE LU0 OALOYT) OTO OEIKTN KOl LETA OO KATOL0 YPOVIKO
o0, VOTEPEL GE OIKOVOUETPIKY YAMGGO, 1 oAdayr ocvpPaivel; Edv vrapyet
KAmolog TOmog oyéong Hetald Tov emevOLTIKOD KAHOTOG KOl TOV GLYKEKPYUEVOV
OLOAOY®V YDPOGC, 1) OYECT) QLTI ELPAVILETOL LOVO GE TEPUTTAOGELS ALENUEVOL KIVOVVOU,
KaBmOg N amooTpoPn Kvovvov eppaviCetar 1 epeaviCetar yevikd; To amodekTikd

oTolYEl0 TOL TPMTOL UTOPEL VO VTTOINADVOVY GTL TO GLVOIGON LA YIVETOL TLO TPOPAVES



OtoV 0 TTaPAyovTag amokAivel amd tov Kivouvo. AkolovBel 1 cuykekpiuévn €pevval.
[Ipwrov, Ba dnpovpynbel évag mivakag cuoYETIONG TPOKEUEVOL VO, YIVEL 0L YEVIKT
ewova. O Adyog yio T ¥pNom NG TEXVIKNG TNG OTOLYELDMIOVS GLGYETIONG £ivat OTL Etvan
M0 KOWY TEYVIK OTLS OIKOVOUIKEG EPEVVEG TOV TPOGTOHOLV Vo GLAAGPOLY
OLOYETIGLOVG LETAED TV HETOPANTAOV EVOLUPEPOVTOC, O10TL Elval EVag AUEGOG TPOTOC
depedivnong g mBavOTNTOG LG OYECNC. 2T GLVEYELX, Ba dteEaryOel doKI| LoVAdaG
pilag mpoxeévou va eheyydel n mbavotta dmapéng pilag Kowvng povados N piov
pHepovOUEVOV povadwv. Avtd Ba Pondnoel emiong, v oaSlomoTic TG UNATPOG
oLoYETIGHOV TTov Oa e€etaotel. [evikd, n vTapEn povadwy pilag pumopet va TpoKaAEceL
YEVTIKES CLGYETIOELS KO £T61 KaB1oTh TO TAEY o apeiofnoto. To enduevo Pripa Oa
gtvon 1 dte&ayoyn dokung ocvvoyng Johansen. H dmapén g cvvévmeong sivar pio amd
TG VobEoelg ™G €PELVOG KOl TOLTOXPOVO, E£IVOL OTOPOCIOTIKNG ONUAGING Vo
npocdoptotel va Tétoto Bépa mpokeévov vo kaboprotel €6v 10 HOVTEAO Ao TO
emopevo Prna Ba etvan éva VAR 1 éva VEC. EmumAéov, n dmapén povadwv pilag kot
ouvoyng Ba givar amddelEn ToLV OPICUOD TV PUIVOUEVMV GUVOYNG OTTMG avaPEPONKE
omV oapyn avTov TOL TUNUHOTOC. Q¢ To emdpevo Prua ¢ pebodoroyiag, Oa
xpnowonomBel 1o miaicio VAR. Avtd elvar Boactkd to mo onuovtikd HEPog g
épevvac. Méow tov miarciov VAR Ba de€aybel pia extetapévn €peuva oYeTika e TIG
peTaPANTEG TOL PaiveTal va dnpovpyodv aAhayég o€ AALES peTafAintég Ko Ba eivar to
mAaicto wov Oa Tapéyel o ektipmon ™ PEATIOTNC doung kaBvuoTepce®V OGOV apopd
TOV TPOTO pE TOV 0moio To amotéAecpa kdOe petafintrg, Mmopel va givon 6mwg. H
dokiun Johannsen Oa givat To KpLTHP1o Yo TO GV TPOKELTAL VO XPNGIUOTONOEL Evag
VEC kot mooa dwovocpata cuvéveon Ba £xel. H eotiaon Oa yivel oty avdivon g
TOAUKNG OvTIOpao™G, 1 omtoio delyvel TOG o LETAPANTY WITOPEL VO CUUTEPLPEPETOL
o€ (o toyoio Kovotopio amd po GAAN petafAntr. Agiyvel 10 GPEGO ATOTEAEGLO KO
OGS UTOPEl VoL GUUTEPLPEPETOL 1] LETOPANTN KaBDG TEPVOVV 01 Tepiodot. Ot peTafAnTES
nov mpoKertar va. ypnoworombodv givar o dgiktng Baker-Wurgler, o eAAnvikog, o
YOAAIKOG Kot 0 OAAAVOIKOC deiktng opoAdywv, o deiktng tov EVATK, o deiktng MSCI,
o deiktng ESI ko n Brounyavikn mopaywyn kabe eetaldpevng yopos. H ebdmimon Oa
VTOAOYIGTEL LLE TNV OPOIPEST) TNG YEPLOVIKNG 0T0d0GEMS T™V dekaeT®dv bund amd kdabe
deKOETN amOO00oM TV YWPOV evolapépovtog. O deiktng ESI &xetl petapoptwbet amod
Baon dedopévwv g Eurostat, n Prounyavikn mapoymyn kot ot amoddCES TV
opoAOY®V €xovv petapoptmbel omd ™ Paon dedouévov FRED St. Louis kot to HCPI
éxel petapoptmet and ) Pdon dedopévav g EKT. T'a kdbe ydpa Ba dnpovpyndodv



dvo detypata yro kabe yopa. Ta detypata o etvon icov peyéboug kat ot oelpéc Ba eivon
10 2005-2007 ko 1o 2008 £wg to 2010. H dradikacio omotovdnmote deiypatog Oa eivar
ot oL e€nyeiton KATOTEP® KOl 0 AGYOG oG TETOLOG TPOGEYYIoNG elvar 1 doKiun
HeTaE) TOAMGDV  SPOPETIKOV  JElyHATOV  €MEWn, «Ba eivolr amoteléouarto
CUUPEPOVTOG», 1 CLYVOTNTA TMOV OTOTEAEGUAT®OV GE OPOPETIKA OEIYLOTA TOVG

KkaB16Td L0 15YVPOVG.

e OAEG TIC MEPUTTMGELG VIPYAV OOUTEPOTNTES GTA ATOTEAEGLLOTO TV OEGOUEVOV.
AxOp0, LVTAPYOLV UEPIKA EVOLAPEPOVTO CNUEIDL OV TPEMEL VO YIVOLV VTEP TV
vnoBécemv avtng g Epevvoc. Daivetal 6Tt vVINPYAY EVOEIEELS GLVITTOPENG o8 KaOE
nepintwon mov avaivinke, n onoio NTov pio amd TG VIOBEGES VNG TG £PELVOG.
Agbtepov, paivetar 0Tt To aicOnuo Tov enevdvtov dadpopatilel kabBoploTikd poro
oV e&amlwon Kot otnv mepintmon g Evpwldvng, o deiktng ESI paivetat ucovog va
Kataypayel tn odbeon g ayopds. Eivor evolopépov 0Tt o amoTEAEGHOTA OTIS
TEPIOCOTEPEG TEPIMTOGELS PaiveTar va gfvon emipova Kabmg mepvolv ot tepiodot, KATL
mov umopel vo Bewpnbel g pokpoypovia oxéon. O deiktmg Wiirgler dev eiye
OMOTEAECLO, OO OVOUEVOTAV, OAAE avTO amd TV GAAN propel vo BewpnBel OEpa
TOTIKNG KAlpakag Evovtt TG moyKoouog kAipakag kot 6t 1o ESI €yetl oyedaotel yia
vo. 6VAAGPEL 10 cuvaicOnpo g opdoag tov gvpd. Paivetar 6t 10 KAipo TOV
EMEVOLTAV &xel onuacio,kafde o ypoéVog TEPVAEL. Xe OPIGUEVEG TEPUTTAOCELS
vrootnpileTon 0Tt VLAPYOVY EVOEIEELS adpavELNS TTOV XPELALOVTOL KATO0 XPOVO Y10 VOl
napatnpnOel 10 amotéreoua. Ocov apopd ™ doun KaBvoTéPoNg, 10 HIKPOTEPO
oo Tay £va Kol To. amoteAEGHOTA NTOV LIEP TV Kabvotepnuévov Tiudv. Etvat
ocLVNOGHEVO BTNV O1KOVOLia VO TopaTnPEl TNV 0OPAVELD GTNV 0PYT] KOL TO ATOTEAEGLOL
g aAloyng va yivetor otadlokd aviiAnmtd kabmg o ypovog mepvdel. ‘Etot,
dwmot@veTor 0Tt 1 vdBeon voTépnong dev umopel va amopprebel pe Pdon Ta
ovykekpipéva aroteAéopato. H vtdbeon g amoostpoeng Kivohvou Kot TG motdTnTog
TOV OHOAOY®V dev @aivetal va katéyetl. Edikd yia v mepintmon tov ESI, dev rav
L0 CLYKEKPUEV YOPO 7OV QAvVNKE vo, emmpedletal, OAALL yOpeS mOL &ivot
SPOPETIKEG. ATO TNV AAAN TAELPE, VINPYOV WOLUTEPOTNTES OO TIG OTMOVTNOELS GTO
Baoikd otoryeio. Xe TOALEG TEPITTAOGELS, OTAV 1] ATAVINGN OTIS PAGIKES aPYESG PAVIKE
nepiepyn, N omdvinon 6to cvuvaicOnua frov ebAoyN and otkovopukn dmoyn. Patveton
OTL 01 PETAPANTEG AEITOVPYOVGAY KAAVTEPA OTAV 1) GLLTNON APOPOVGE TA FETYUATA EV

kpioet. Ot kpioelg Ekavay 10 ETEVOLTIKO GUVAICHN LA VO S1OPALOTIGEL TTLO KOTOAVTIKO



poro, iowg AOym vrepPoAikng avtidpaong 1 Ady® amostpo@ng e omdAelag. Ot
10101TEPATNTEG TOV ERPaVICovTaL oTa delypoTa KATA TN OdpKELD TNG Kpiong opeilovtal
o0T0 Yeyovog OtL tor BepeMddn otolyeion Katd TN OlIpKELD HEYOA®Y OIKOVOIK®V
ouvTppov yavovv TV TpoPrentikn Tovg dvvaun. H kpion g evpolmdvng, av Kot glyxe
ONUOVTIKEC ETMMTMOEL OE OCULYKEKPUYEVEC YMOPES, 1M TiEon amd Tnv ekONAw®on
OVTOVOKAGTOL Kol OTIG LIOAOES Ydpes. Me PBdon to yeyovog avtd, pmopel vo
vroopyel 011 N Wwitepn oxéon pe Tov TANBwpiopd mov pmopel va mapotnpnoel
Baocwkd o@eidetar oto yeyovog OTL 0 TANO®POHOG KOTA TN OUUPKEL  HLOG
YPNHUATOTIOTMTIKNG Kpiong umopel vo yivel doyxeto pétpo. Mia mo okpipng
emyelpnaToroyio Yo avtn tn cvumeprpopd umopei va Paciotel 610 yEYOVOG OTL M
Evpolovn avipuetonice mpoPfAnuo pe ocoveyny younAd minbopiopd. Xe TOAAEG
nepmtOoelg vrootpiydnke 601t n Evpoldvn pmopetl va givor po dAAN mapopoto
nepintwon 6mwg 1 lonovia. Ta aroteléopata avtd pumopodv va SIKAOAOYGOVV T
ooumeppopd otov mANBwpopd, 00Tt 6TV 0  TOPATNPOVUEVOS-OVAUEVOLEVOGS
minBwpiopnds eaivetar va givor yapuniog, n avénon tov mAnbwpiopod pmopel va
exkANe0el ®g évoelln g emepyduevng avakapync.To mo onuaviikd gupnuo mTov
npénel va voypapuotel etvar 6t andvinon oy ESI gaiveton va eravorappaverat,
ekt6c amd 1o detypa tov Kato Xwpdv tpv omd tv kpion, to onoio amoteleitor omd
TOPEKKAGELS. e TOAAEG TEPMTMOCELG KATA TN ObpKELD TNG avAALOTG KATA TNV Kpiom,
10 ESI gaiveton va yivetar Myotepo topaymoes, xwpig S10pfdoelg Kot | oyéon He v
eEamlmon eaiveral vo gival tepiocdtepo paxponpdbeoun. H onpacio yo éva tétoto
amotéAeopa givarl 0Tt pmopet va BempnBel og amddeln 6t T0 cuvaichnua emnpedlet
T1g dpopég N TovAdyiotov OtL To ESI elvan kodd kataokevacuévo wg deiktng. Ta
aroteAéopato pmopovv va BempnBolv mg piktd, e0kd 1o amotédeopo g OAlavoiog
YL TV TPAOTN TEPT000, VILAPYOVV EVOEIEEIS OTL TO cLVAICON O TOV ETEVOLTOV Umopel
vo. dtadpapaticst poAo kKaboplotikod mapdyovta yio to Spreads opoAdywv tov opiiov

VPO TOL EPELVIONKAY.

[Tapoéro mov ot eetaldpeves yodPeG elvar SOPOPETIKES, OPIGUEVO ATOTEAEGLLOTOL
powafovv va givar idto Kot elvar vITEp TG EMPPONG TOL £YEL TO GLVAICON LA GTNV AyOopd.
To onuoavtiko yo to amoTeEAEG AT, EWOKA Yo TNV TEPinT®on Tov deiktn ESI, oy 611
moALol amd o TG emavarappdvovtol e dtapopetikd deiypota. BePaiwg, aroatodvran
TEPLOGOTEPEG EPEVVEG YOl VO TTOPOVCIACTOVV GUYKEKPIUEVA OTOTEAECUOTO, OAAG

eEaxorovBel va vmapyer aAnbeion oe 0,11 vrootnpilovv ot cvumeplpoplotés. Ot



TEPLOPICHOL AVTAG NG EpELVOG elvar factkd AOy® TG HEBOSOL TOL YPNCILOTOONKE.
To mhaicto VAR-VEC av kot gvélkto oev Paociletar oe kapio Oesmpio. X
OLYKEKPIUEVN TEPITTOON aVTO AELTOVPYOVoE (OC TAEOVEKTNUA, €MEWN Ol Oewpieg
cuvacOnuatov Ppiokoviar ce EAoN avaTTLENG, EMOUEVODG M eveMEio aVTOD TOL
mAasiov Ponbd otnv épevva. ‘Evag aAlog mepropiopdg frav to deiypo. IIpokeyuévoo
va ypnoorombei o deiktng Baker-Wurgler, to deiypo nepropiotnke o€ £va e0pog and
10 2005-2010. Avtd 0 {RTUO dNpovpynoe TpoPAnpata pe ) doun kabvotépnong
Myw ™G éMhewynmc mopatnpnoewv. ddavnke Ot pmopel vo glvar KoAOTEPO VO
CLUTEPIANPOOVY LEYOADTEPD OLOCTILLOTO KAOVGTEPTONG GE OPIOUEVEG TEPITTMOGELS KO
AOY® TOL TPOPANUATOC TTOL ElYE TO €0POg TOL deiktn Baker, avtd dev Ba pmopovoe va
ovopuPel. H doun xabuvotépnong yevika eivorl TPoPANUOTIKy ©¢ £vvolo €meldn dgv
VITAPYEL KOVEVOL OVTIKEWWEVIKO KPLTP10 Yio. T PEATIOTH doun Kabvotépnong (Brooks,
2008). Amd v GAAn TAgLpd, Kamoleg dokuéG mov SeENydncov e OAOKANPO TO
detlypa, Tptv amd T GVVIOEN AVTNG TNG EPELVAGS, OEV AP YOYALV ATOTEAEGLOTO GOPOVGS
doung kabvotéPnomng, EMOUEVOG EVOTOKELTOL GTOV EPEVLVNTI VO OTOPAGIGEL KATL TOV
ocvvnbwg ovuPaiver pe to VAR doun. H mopatipnon yio ) copmeppopd twv
kpumpiov etvar ypiown pe kémoo 1pomo, aAAd, woTdc0, dev gival o TEAELD AVOT).
Téroteg épevveg yperalovtar peyoldTepa TOGE OEOOUEVOV Kol UTOpEl Vo elval GLUVETO
va yivouv og eupvtepn KApoka. Mmopel eniong va givor kKaAdTepa o TETO oviAvon
va Baciletar o Oleg Tig yopeg TG Evpwlmdvng, aAld avtd givor advvato va cupPel
07O TAOIGLO TNG GLYKEKPLUEVNS Epevuvag. AkOpa kKaAd glvarl 0Tt Katd v avaivon 3
OPOPETIKOV  YOPDOV, UEPIKE €VOLNPEPOVTO AMOTEAECUATO QAVIKOV VO &iva

TOPOLOLL.
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Introduction

The debate about whether an individual’s psychology and sentiment can
influence economic and financial decisions is a debate that exists around 1 century in
the discipline of economics (ECB, 2013), from the first proponent of this idea, John
Maynard Keynes, stating that animal spirits can affect the business cycle through a
causal relationship (Keynes, 1936). From then on, many theories were constructed to
address the issue of preference or the motivations that drive the decisions of an investor.
The fittest candidate for a theory of investment was based on modern portfolio theory
and the sub-theories that complemented it, like the efficient market hypothesis (Elton
et al., 2015). The specific framework assumed that the market pricing mechanism was
capable of incorporating all possible information inside the securities prices, so the
market was always in equilibrium and phenomena like arbitrage were not applicable
(Elton et al., 2015).

The main advantage that such a research framework brought was the full
incorporation of the Bayesian theory of probability and the statistics that were based on
it into the research framework of economics and finance (Elton et al., 2015).
Probabilities were quantifiable and, through the mean-variance analysis, a researcher
can construct an optimized portfolio of assets (Elton et al., 2015). Further developments
came like the Black-Scholes framework for pricing options, based on 7 different
assumptions and an assumption about the nature of the probability distribution, became
dominant paradigms inside the cycles of economics and finance.

The efficient market hypothesis and the whole spectrum of financial tools that
modern portfolio theory has, has been challenged many times through the decades.
Stock market crashes like the event of 1987’s crash gave incentive to the sceptics to
start the discussion once again. Sometimes in terms of epistemology, like the case of
Nassim Nicholas Taleb, who came up with concept of the black swan (Taleb, 2004).
For Taleb, there were events that cannot be anticipated and at the same time, people are
bound to the problem of induction as stated by Bertrand Russel (Taleb, 2004). Human
belief systems and sentiment are catalytic to the whole process, because humans always
try to rationalize the black swan phenomenon, the extreme event that can anticipated

only retrospectively (Taleb, 2004).
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Behavioral economics became the main counter party which started to provide
solid argumentation against the theories of the classical framework. The main argument
wasn’t around the imperfect nature of information but the contrary, the argument as
constructed by Simmons was that even if there is perfect, unlimited information, still,
the inherent capabilities of human beings to process it and get a meaningful result out
of it, were limited (the behavioural economics guide, 2014). What behavioral
economics provided the discipline of economics was a series of controlled experiments
that were trying to bring more information about the human decision-making process
(The behavioural economics guide, 2014). The results seem to contradict the classical
theories and the Bayesian framework because it seemed that under real circumstances,
people act and react differently than what the theory was proposing (the behavioural
economics guide, 2014). The main focus that the dominating paradigm was giving on
past data in order to extract projections about the future, didn’t seem to function well
in real conditions as people seemed to overreact in new information without taking into
account the past observations and thus, creating feedback loops based on overreactions
(Grune-Yanoff, 2007). Also central concepts like self-interest were challenged in favor
of altruistic behavior when they were tested in experiments that dealt with situations

like the prisoner’s dilemma (the behavioural economics guide, 2014).

The discipline of behavioral economics tried to create its own framework by
proposing general theories of human behavior and motivation like the dual process
theory, which suggests that human decision and motivation is based on split system
which is comprised of an impulsive-sentimental part and a control-rational part that
both of them are operating simultaneously and in many cases in a competitive manner
(Stone, 2012). Although there has been evidence which could imply the existence of
such a split system, it is still early for the acceptance of such a theory as a matter of

pure empirical fact (Stone, 2012).

One of main subjects that proponents of the behavioral point of view were
interested in, was how the investor sentiment contribute in the fluctuations of the stock
market and in the development of an assets price in general (Baker, Wurgrel, 2007).
What was missing was a constructed variable which would be able to capture the
investor’s sentiment (Baker, Wurgrel, 2007). One of the first attempts for a
comprehensive study of the stock market fluctuations was done by Baker and Wurgler

with the use of a sentiment index that was constructed by them (Baker, Wurgrel, 2007).
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The specific index although was focused in explaining the stock market behavior, it
was considered a wide-market index (Baker, Wurgrel, 2007). The results that came for
empirical research with the use of the specific market sentiment index, based on
different methodologies in each time, gave results that were suggesting that it may be
the case that investor sentiment had explanatory power in the investigation of economic

phenomena (Baker, Wurgrel, 2007).

The confidence and sentiment indexes gradually became essential from a point
of view of a policy maker. The Commission calculates its own index for the region of
the Eurozone, the ESI or European economic sentiment index (the nature of markets,
2017). The specific index is comprised of different components who are on their own
right, specific confidence indices from various markets with adjusted weights (the
nature of markets, 2017). What differentiates the ESI from an index the Baker-Wurgler,
is the fact that the ESI is constructed based on questioners and interviews from market
participants while the Baker-Wurgler is based on financial variables that are assumed
to express the investor sentiment (the nature of markets, 2017). The results from the use
of indices as ECB observed, especially in the ESI and confidence indices, were of a
non-linear fashion (ECB, 2013). It seems that during periods of stability and overall
good-functioning economic activity, the indices didn’t show any explanatory or
forecasting power, while during time when crashes were occurred or large-scale
negative macroeconomic phenomena were present, a rise in the forecasting and

explanatory power of the indices was observed (ECB, 2013).

Although the idea that beliefs and sentiment contribute as a factor of decision
making is present in the general discussion, the research around the subject is
continuing. The goal remains to answer to the question of the importance of an

investor’s sentiment in the fluctuation of asset prices.

One research done for the German market, was based on the testing of different
sentiment indices and one constructed by the researchers based on transactions in the
warrants market (Schmitz et al., 2006). The evidence shown that it may be the case that
sentiment contributes into the market fluctuations and the price of stocks but it seemed

that such a behavior was observed only during the short-run (Schmitz et al., 2006).

Spyrou, in two different researches, tries to shed some light in the issue of which
variables explain the behavior of asset prices (Spyrou, 2013). In the first research, he
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took the bond spread and used it as a dependent variable, because the spread isn’t
determined completely by fundamental variables, and the explanatory variables were
various fundamentals and two different sentiment indices, one of them the ESI (Spyrou,
2013). In his research, he came up with evidence that were suggesting that indeed the
investor sentiment was acting like an explanatory variable, not only for the current, but

also the lagged values of it (Spyrou, 2013).

In another research, a similar attempt was made with the difference that this
time the dependent variable was the CDS spread, for the same reason like in the case
of the bond spread (Galariotis et al., 2016). The goal in the specific research was
basically to investigate potential spillover effects inside the Euro-system (Galariotis et
al., 2016). The main breakthrough of the research was again the use of sentiment
components into the methodology but also, the econometric model which was a panel
VAR model (Galariotis et al., 2016). The results were mixed with respect to the main
goal of the research but still, evidence about the importance of the investor sentiment

were extracted (Galariotis et al., 2016).

It is worth mentioning that nowadays exists a plethora of researches around the
investor’s sentiment contribution as an explanatory variable. The interesting part is that
through comparison of different researches with different sentiment components, what
it seems to appear frequently the same, is the econometric framework that is employed
in the research. That is the VAR framework which appears to be a common tool of

research in a vast spectrum of researches about the investor sentiment.

The purpose of this research is to investigate the investor sentiment inside the
context of the Eurozone bond market. Like previous researches that were conducted,
also the specific research will employ the VAR framework in order to investigate how
the bond spread responds when changes in specific variables occur. From a generic
point of view, the research seems to move in the same path as Spyrou’s research, with
the difference that the VAR framework in this specific paper will be employed in the
form of the simple unrestricted VAR. In this regard it might be said that it is closer to
Schmitz et al. paper. Moreover, the use of the standard correlation matrix will be used
as a first step in order to extract a general view of the underlying situation. The
correlation matrix will be accompanied with a unit root test, in order to provide
evidence about how much disputable the correlations may be. The variables to be used

are the MSCI index, the bond spread of 3 Eurozone countries, the industrial production
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of each country and two different sentiment indices, the ESI and the Baker-Wurgler
index. The main goal is to investigate the contribution of the sentiment in the bond
spread but also to extract evidence around the lags that may exist in the responses, the
potential existence of a cointergrating relationship between the sentiment and the
variable of interest or if a specific countries bonds tend to rely more on sentiment in
contrast with others. The results will be proved useful in the overall discussion upon
the specific matter and also, may indirect conclusions could be drawn, like the level on
market integration that a country has and the relationship of it with the overall market
sentiment. The more important is that the specific research is based on the sequential
analysis of different small samples and the chance to observe similar patterns from
sample to sample, may consist evidence that the relationship that may be observed, is

robust.

It seems that based on the specific samples, the sentiment plays a role, especially

during crises, but this is going to be discussed in the section of the analysis.
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Hypotheses

1.1

The first question to be answered, is if the investor’s sentiment plays any role as the

determinant of the movement of Greece’s, France’s and Netherland’s bonds.

1.2

Secondly, is there are any evidence of cointegration between the investors sentiment
index and the specific bond types that were discussed above? The results will be crucial
for decision if a VAR model is going to be used or a VEC.

13.

If there is some relationship between the sentiment indexes, does it take place
immediately or first we observe a change in the index and after some time, lags in

econometrical language, the change takes place?

1.4.

If there is any type of relationship between investor sentiment and the specific country
bonds, that relationship appears only in cases of increased risk as risk aversion appears
or it appears in general? Evidence of the first may suggest that sentiment becomes more
obvious when the agent becomes risk averse.
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Literature review

The presence of sentiment as guiding force of investment decisions has been as
subject of debate for many decades. For the more historical-encyclopaedic part of this
research sources from well-known books like John Maynard Keynes “The general
theory of employment, interest and money” or some elements from “Modern portfolio
theory and investment analysis” are used. This part is mostly made to give a historical
background about a dialectic battle that rages on for many decades. As this section
progresses, it will become more technical, with main focus upon how sentiment can be
capture by econometric methods, the idea of indexing sentiment, ECBS point of view
upon the concept of confidence and economic development and also, there will be
presentations of official researches which had as subject to answer questions around the

influence of investor sentiment upon the financial markets.

1. The era of Keynes

The first time that in economics, the discussion about how human psychology
can affect the investing decisions was made, it was by John Maynard Keynes. Keynes,
dedicates a whole chapter to start a discussion about how expectations can influence
the decisions of an entrepreneur and an investor in general (Keynes, 1936). The
discussion starts around the concept of certainty and how an investor may decide about
the future transactions (Keynes, 1936). It is interesting that the basic idea, is that the
future is completely unknown and as the horizon is extended, the possible information
that can be used for a decision to be made, gradually becomes irrelevant. Another point
to be stressed is that Keynes during the analysis assumes that the interest rate doesn’t
affect the behavior (Keynes, 1936). To him, as it seems, the two basic components of
investment, was the interest rate which can be called the practical component but also
the individuals psychology (Keynes, 1936).

One of the interesting arguments made in the specific chapter, was about the
information that exists in the markets (Keynes, 1936). The idea is that because of the
introduction of investors inside the markets that are not somehow related with
entrepreneurship or in daily economics activity, the quality and the degree of
information that can be used meaningfully for investment decisions, has declined
sharply. Another interesting point is that the profits that are gained through financial
transactions seemed to be of short-run nature and unsustainable (Keynes, 1936). He

also understood that there exist indirect events that create seasonal fluctuations around
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specific assets, fluctuations that tend to appear for short periods during specific time
intervals and it was possible to exploit them to achieve speculative profits (Keynes,
1936).

The discussion becomes interesting when the concept of mass psychology is
introduced (Keynes, 1936). Using the terms that behavioral economic are employing,
the idea around of mass psychology was basically the idea of overreaction (Keynes,
1936). Keynes describes a situation when the general mood in market changes,
producing changes in he returns as a result, but the reasons that produce such a change
are basically negligible or events that although, they don’t have a direct causal
relationship with a specific asset, they can produce beliefs that can affect the returns of
this asset (Keynes, 1936). One of the observations that Keynes made in a very accurate
way is that even if the criterion for such decisions may be purely psychological, the

result was real and permanent from a sociological point of view (Keynes, 1936).

Afterwards, the center of the argumentation becomes the way that the
specialized investors are behaving inside the financial markets (Keynes, 1936). It
seems, based on the analysis from the book, that although the major belief of the time
was that professional investors were making mostly long-run decisions, the truth was
that the professionals were just trying to anticipate changes in the short-run horizon to
get the portfolio performance they wanted (Keynes, 1936). The basic strategy for an
investor is to understand what the crowd is going to believe during the next periods and
how this might affect the assets of the investor’s interest, something that doesn’t agree
with the consensus that exists inside the economic discipline (Keynes, 1936). For
Keynes, the situation was like a pure game of luck where whoever got glimpse of what
the majority was thinking about the future, may had a chance to get quick profits
(Keynes, 1936).

The concept of the speculative investor becomes central as the argumentation
proceeds (Keynes, 1936). Although the speculators are capable to produce instability
due their behavior, they exist and they are part of the market (Keynes, 1936). It is
interesting to point that the speculative behavior is fundamentally counter-intuitive. The
speculator in average is a person that when a trend seems to last long enough, believes
that a change to the opposite direction is an upcoming fact (Keynes, 1936). What the
speculators do basically is betting against the observable stock market cycle (Keynes,

1936). It is interesting that such behavior from a logician’s point of view, is irrational
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and more specifically, it is called “the gamblers fallacy”. Based on such a fact, the
market becomes a place where mass optimism or pessimism are the basic driving forces
(Keynes, 1936). The term that Keynes introduces in the specific section is “the animal
spirits”, and is basically another way the express events that are caused from changes
in mass psychology (Keynes, 1936). The cause of such changes cannot be identified
easily because in many cases it isn’t exactly based on reason but it is mainly something
that happens spontaneously (Keynes, 1936). Keynes may be the first to discuss the
concept of spontaneity inside the markets, changes that happen in a rapid manner and
they seem to happen for no specific and identifiable reason (Keynes, 1936). The animal
spirits seem to be a strong driver for the financial markets performance, at least in the

eyes of Keynes (Keynes, 1936).

Two interesting concepts that Keynes develop to discuss two different types of
investors were the concept of the bull and the concept of the bear (Keynes, 1936). The
bull is the optimistic investor that byes and expects the future to be prosperous (Keynes,
1936). The bear is the pessimist and the sceptic, who sells and has a defensive stance
against what the future holds (Keynes, 1936).

The major fear that is reflected in Keynes analysis is how speculative behavior
and the animal spirits are capable of exaggerating phenomena like stock market crashes
and economic crises (Keynes, 1936). Sentiment becomes also when the discussion goes
to the concept of liquidity (Keynes, 1936). The speculative motive, and also, the motive
of greed and the precautionary motive, are all examples of factors that affect the
decision-making process of a person when the decision to be made is if it’s worth to
hold cash or not (Keynes, 1936). The psychological basis around cash holding appears
once again when Keynes discusses the drop of demand in times of crises, when people
are holding money because the expectations that they had for future have collapsed
(Keynes, 2010).

Because investing is part calculation, part hope and part sentiment, the
probability that an upcoming crisis may have greater impact because of the role that the
sentiment will play, is something the troubles Keynes a lot in his analysis, maybe the
first analysis that takes human psychology seriously (Keynes, 1936). Speculation and
false beliefs can exaggerate the whole situation to such a degree, that the final outcome,
in the case of a crisis a negative outcome, will be much larger as the negative

externalities that will come as a spillover (Keynes, 1936). One last thing about Keynes
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is that although he wasn’t against long-run investments, he seemed to believe that they
are more difficult, they need a lot more work to succeed, but in general it was the ethical
and the economically right way for someone to invest (Keynes, 1936). Another serious
fact that Keynes is presenting with such vivid way, is that what in modern financial
language is called arbitrage, is not just an aberration that sometimes can be observed,

it’s a way of profiteering inside the financial markets (Keynes, 2010).

2. The post Keynesian era

After many attempts to formulate a theory that would explain the market
behavior. The idea was that with an adequate theory a set of predictions will follow and
so, a set of models capable to explain the market forces. During the decade of the 70’s,
the dominant paradigm inside the discipline of economics was the efficient market
hypothesis, and the models that accompanying it (Elton et al., 2015). The efficient
market hypotheses suggest that market prices incorporate all available information and
so, the market is always in equilibrium (Elton et al., 2015). One of the most crucial
conclusions that can be drawn from the efficient market hypothesis is that speculative
behaviour and arbitrage cannot exist (Elton et al., 2015). The market participants act in
fundamentally rational way, always searching for new information which results in a
market that always changes to sustain its state of equilibrium (Elton et al., 2015). The
tools that complement the efficient market hypothesis is the mean-variance portfolio
analysis (Elton et al., 2015). It should be mentioned, that the mean variance analysis
and the rest of the financial tools that existed in 70’s were based on the Bayesian theory
of probability, which in summary is the theory that states that the frequency affects the
probability of an event. In terms of epistemology, the Bayesian theory is basically
applied induction. Therefore, the whole spectrum of techniques that were developed
during the period under discussion were accompanied with the problems that arise when

inductive decisions are heavily involved.

The most interesting assumption is incorporated in the efficient market
hypothesis is the assumption of perfect information (Elton et al., 2015). If such a
hypothesis is true, then it is necessary that uncertainty, opacity and situations that can
be considered vague, in terms of decision making, don’t exist (Elton et al., 2015). Even
when refinements of the efficient market hypothesis were made, and behaviours like
arbitrage were acknowledged that they exist, still the general consensus was that the

combination of speculative behaviour, heavy completion and market forces in general
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will still produce in a deterministic fashion an economy which would not have great
deviations from the economies that are described and discussed in textbooks (the

behavioural economics guide, 2014).

3. The rise of behavioural economics

The challenges for mainstream economics were always there, with events like
crises and stock market collapses that the general accepted paradigm could not explain
and also not predict. Gradually the discussion started to shift again to the notion that
human psychology and sentiment were maybe the factors that determine the human
decision-making process. Maybe the most important critique of the standard theory is
the theory of bounded rationality (Grune-Yanoff, 2007). In order to set the context for
the discussion of bounded rationality, it is important to give a more detailed description

of the standard theory of the rational individual

The standard theory suggests that preferences are well-defined for any random
individual (Grune-Yanoff, 2007). Therefore, the term rationality is defined as the
decision that has the better probability to satisfy this well-defined set of preferences
(Grune-Yanoff, 2007). In an indirect manner, it is like the consumer has to take a
decision under uncertainty in a situation where the possible outcomes have a well-
defined probability (Grune-Yanoff, 2007). This is the rational choice theory that is well
accepted in mainstream economics as a paradigm that is capable to describe human
behaviour in decision making adequately and based on this paradigm, most of the
micro-economics models are built (Grune-Yanoff, 2007).

The challenge for theories like the rational choice theory come from a category
of phenomena that are called “bounded rationality phenomena”, this term is used in the
sense that every time a phenomenon shows a failure in the axiomatic system that
economic theory is built upon, it belongs to the pre discussed category (Grune-Yanoff,
2007). This becomes clearer with the fact that the standard models assume full
rationality (Grune-Yanoff, 2007). Therefore, if the general paradigm is assuming full
rationality, then any kind of event or phenomenon that suggests any kind of violation
of this assumption is bound rationality phenomenon (Grune-Yanoff, 2007).

As it was discussed in the efficient market section, Bayesian theory of
probability and calculus are composing the basis of the model-development structure

of economics. It was stated that in the Bayesian paradigm, the frequency plays a central
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role for the probability estimation, now this is going to be more precise by changing the
statement in the way that, the probability of a specific hypothesis has partial
dependency on its prior probability (Grune-Yanoff, 2007). Kahneman and Tversky
through a series of well-developed experiments showed that the evidence suggest that
prior probabilities are significantly undervalued in human decision-making process,
therefore, people tend to violate one of the most crucial parts of Bayesian theory
consistently (Grune-Yanoff, 2007). Other types of phenomena that describe persistent
violation of the general consensus, is the exaggeration based on preference of
confirming against disconfirming evidence and the tendency that has been observed in

humans to neglect the importance that the size that a sample has (Grune-Yanoff, 2007).

The results that came from various experiments, as it mentioned above, are
pushing the discussion in the same path that Herbert Simon did (the behavioural
economics guide, 2014). It was Simon that firstly introduced this concept in order to
criticize the economic theory (the behavioural economics guide, 2014). The main
argument was that the time and the brain power that a human being has for the purpose
of problem-solving, is limited (the behavioural economics guide, 2014). Therefore, the
solutions that a human being will manage to find are not optimal (the behavioural
economics guide, 2014). More seriously, this leads to a refinement of how the term
rationality is used inside the discipline of economics (the behavioural economics guide,
2014). Based on the explanation of Simons bounded rationality, the rational economic
agent in order overcome the capability limitations that naturally has and for time-saving
reasons, will accept rules of thumb to take decisions (the behavioural economics guide,
2014). Therefore, because the models of the standard paradigm aren’t capable to
incorporate the capability limitations, heuristics are used against them (the behavioural
economics guide, 2014). Kahneman and Tversky, which are already mentioned in this
section, proved that heuristics that seem to be sensible, tend to lead in systematic errors

(the behavioural economics guide, 2014).

The departure from rationality is observed both in the judgements that a human
being can have, which is something that has to do with the subjects set of beliefs, but
also it can be observed when choices are included (the behavioural economics guide,
2014). Some standard concepts that are heavily used by the behavioural economist are

the below:
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Overconfidence: The overconfidence effect appear whenever an economic agent
acts in a manner that shows that the perception that a specific agent has for his/her
abilities are greater than the actual abilities that the agent has (behavioural
economics, 2017).
. Anchoring: Anchoring is described, based on behavioural economics, as the
exposure that an agent has to a number that has as a result, the specific number to
become behaving as a reference point that influences the future judgment of the
subject (behavioural economics, 2017).
Representativeness: The specific heuristic describes the situation by which a
judgement about the class that a specific object belongs is based on the notion of
how much the object resembles objects that are known to belong to the specific
class (behavioural economics, 2017).
Availability: The concept of availability describes the situation when judgments
about the probability of an event based on how easy a case about the event, an
example or just a simple instance can come to the mind of an economic agent
(behavioural economics, 2017).
. The affect heuristic: The specific heuristic describes the situation when the subject
relies on the feelings that have been experienced in relation with a specific stimulus
(behavioural economics, 2017).

Prospect theory has done a significant effort to incorporate the observed

departure from rationality that the agents are showing (the behavioural economics

guide, 2014). Prospect theory tries to create a descriptive framework that investigates

how the agents decision are made when uncertainty is present the behavioural

economics guide, 2014). Prospect theory incorporates elements of psychology and it

has made some interesting changes in terms of model design (the behavioural

economics guide, 2014). An important example around the model-design choices that

a behavioural economist uses can be shown through the value function (the behavioural

economics guide, 2014). Some differences that the function has will be showed below:

In order for the concept of adaptation to be included, the value function uses the
change in wealth rather than the level of wealth (the behavioural economics guide,
2014).
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2. In order for loss aversion to be incorporated, the steepness of the loss function is
greater than the steepness of the gain function (the behavioural economics guide,
2014).

3. In order for experimental findings to be reflected, the sensitivity that the loss and
the gain function are displaying, is diminishing (the behavioural economics guide,
2014).

Before the end of the specific section and because the topic of this research is
revolving around the discipline of economics, it is good to present two though
experiments from the discipline of behavioural economics that are using some of the

concepts that were described above in real economy conditions.

In the mainstream economic theory, self-interest is basis human behaviour and
the main primary motive inside the economic context (the behavioural economics
guide, 2014). A result from this axiom is the description around the free rider problem,
that it is explained on the basis that a rational economic agent would not contribute to
the public wealth, if there are no evidence that such a behaviour will act as a maximizing
factor for the self-interested agent’s wealth (the behavioural economics guide, 2014).
The descriptive statistics are suggesting that in reality, people can act selflessly and can
be involved into voluntary activity in quite high percentage (the behavioural economics
guide, 2014). Contrary results have been extracted also from controlled experiments
(the behavioural economics guide, 2014). The results showed that in reality, people are
willing to cooperate both in situations when the prisoners dilemma is present and they
don’t accept offers that seem to be unfair in games of ultimatum type (the behavioural

economics guide, 2014).

Camerer done a research on the behaviour of the taxi drivers in the state of New
York (the behavioural economics guide, 2014).In the specific market, a driver in order
to use a taxi to work, has to pay an amount of money that is fixed and gives permission
to drive the car for twelve hours (the behavioural economics guide, 2014).The decision
about how many hours the car will be used is a matter that driver decides (the
behavioural economics guide, 2014).After the driver has paid the fee, any revenues that
will be made from driving belongs to the driver (the behavioural economics guide,
2014).1t may sound reasonable that an optimum strategy for a driver to maximize utility
is to drive as much as possible when days seem to be good, from the perspective of

earnings, and quit early on days that seem bad (the behavioural economics guide,
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2014).The peculiarity in this situation is happening when the drivers will set a specific
amount of money as limit, with all the lower amounts to be perceived and treated as a
loss (the behavioural economics guide, 2014).The result from such a situation will may
be a driver that works for more hours during days that turn out to be bad and do the
opposite in days that in the end will turn out to be good (the behavioural economics
guide, 2014).The problem with such a result is that it is the opposite of what it is
assumed to be rational behaviour (the behavioural economics guide, 2014).

Another example comes from the financial markets, which is also the main topic
of this research, and it has to do with the concept of overconfidence. If an investor is
overconfident, then it reasonable to assume that he/she won’t stop trading in situations
when information is missing, on the opposite, the trading activity will take place as
normal (the behavioural economics guide, 2014). The specific explanation serves as a
very good explanation for an anomaly that is really major and can be observed in the
context of the financial markets (the behavioural economics guide, 2014). In summary,
if the financial markets were a place where rationality is the dominant factor of
behaviour, then there won’t be any trading activity to be observed (the behavioural
economics guide, 2014). There is a vast amount of trading that takes place daily in the
markets, activity that seems to be independent of the existent information (the

behavioural economics guide, 2014).

A final example that comes from the behavioural finance literature is based on
the observations of Dabora and Froot (1999) and it has to do with the case of Royal
Dutch Shell (the behavioural economics guide, 2014). Royal Dutch and shell transport
are incorporated as separate entities and this holds for both England and the Netherlands
(the behavioural economics guide, 2014). The primary location that Shell trades is
mainly London and the primary trade location for Royal Dutch petroleum are the
Netherlands and the US (the behavioural economics guide, 2014). Royal Dutch shell
came to being as an economic entity from the merge of interests, in the basis 60:40,
between Shell transport and Royal Dutch petroleum (the behavioural economics guide,
2014). According to the mainstream theory, if the according adjustments around the
exchange rates are made, the only ratio that the shares of the two components under
discussion should trade, is a ratio of 60:40 (the behavioural economics guide, 2014).
The results show that this wasn’t the case, and observed deviations from the optimum

ratio were in specific instances near 35%, this made the argumentation about taxes and
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transaction costs incapable of defending the standard theory (the behavioural
economics guide, 2014). This example proves that in reality, prices can have deviations
from what it is usually called the intrinsic value and in the specific example, the case
of Shell is basically the observation of the violation of fundamental law of economics,

the law of one price (the behavioural economics guide, 2014).

One of the earliest researches around the tendency that economic agents are
showing towards overreaction when new information is presented, was made by De
Bondt and Thaler in the year 1985 (the behavioural economics guide, 2014). Based on
the experiments that was discussed above and proves the violation of the Bayesian
incorporation of the prior knowledge into decision making, Bondt and Thaler made the
hypothesis that if investors have such a behaviour, then the stocks that will start to rise
will eventually end up with a price that is really high in order to be justified (the
behavioural economics guide, 2014). This would be because the investors will tend to
overreact in the new information without taking in to account, or not taking into account
so serious, the prior information (the behavioural economics guide, 2014). Also the
stocks that show poor performance will end up with too low prices (the behavioural
economics guide, 2014). This leads to the prediction that the past high performance
stocks will end up underperforming and the reverse will hold for the past
underperforming stocks (the behavioural economics guide, 2014). The results came to
be in favour of the prediction made by Bondt and Thaler. Under real circumstances, the
past high-performance shares end up underperforming and the opposite happened for

the past underperforming shares (the behavioural economics guide, 2014).

4, The dual process of rationality in financial thought

Another theory that was developed in order to give a clearer picture about the
decision-making processes is the dual process theory (Stone, 2012). The dual process
theory, as expressed inside the discipline of finance, is based on the idea that human
decision making can be split into two processing systems (Stone, 2012). These two
systems in general, operate simultaneously and in a way that can be considered parallel
(Stone, 2012). The degree of the internal consistency that the person under investigation
has cultivated during the years is the determining factor about if these two systems will
function cooperatively or if they will function competitive to each other. The two
systems are different in nature with the first being of a reflexive nature and the second
to be reflective (Stone, 2012). The reflexive system is characterized with properties like
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passion, response to affection, materialism, hedonism and actual objects in contrast
with the reflective system that is characterized by the properties of control, abstraction,

analytical skill, and reasoning (Stone, 2012).

Evidence from researches conducted from behavioral economists may suggest
that the use of a dual-processing framework in order to extract answers for the financial
behavior of an individual, may be appropriate (Stone, 2012). Lowenstein and small
(2009), proposed a framework for the description of helping behavior that is based on
a processing system that is immature but sympathetic and helping in nature and a
system that is organized and mature but unhelping and non-sympathetic in nature
(Stone, 2012). In 2006, Lea and Webley argued about the way that money is affecting
the human behavior (Stone, 2012). In their argumentation, one way that money can
influence human through a rational path, the term rational path is used to describe a
motivation to obtain money that is based on the need of food, social relations,
preproduction and the need for a shelter (Stone, 2012). The other path that is described,
usually called the drug path or motivation, is based on reflection and this type of
motivation path can give money an addictive property that it can potentially can lead to
dysfunctional outcomes (Stone, 2012). The term “drug” that is used in the description
of this specific motivation, is based on the notion, that decisions of this kind are
stimulating the neurons in the same manner like when under the influence of a

psychoactive drug (Stone, 2012).

Empirical evidence are showing the possible dual nature of financial decisions
(Stone, 2012). Stone and Ziebart (1995), showed that rewarding a person financial
creates to different effects, the first one which is the reflexive is negative and nature
and second effect that is based on reflection that was positive and it helped the person
in the improvising of its next financial decision’s (Stone, 2012). Stone, Bryant and Wier
(2010) came up with evidence that the financial well-being of an individual is of a dual
nature (Stone, 2012). To specify the results, it was shown that hedonic utility may be
positively influenced through financial altruism, which may be considered the financial
motivation that is based in creating human relationships, and at the same time there
were evidence that shown a negative influence from the side of financial materialism,

the motivation that is based on prestige and power.
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5. The idea of a sentiment index

In terms of theory a small historical background was given, but in finance and
economics what really matters at the end of the day is what the empirical methods have
to say. Theories have to fetch quantitative results in order to be evaluated. Based on this
fact a question has to be made: What the behavioural theory has done till now in order
to justify itself empirically? Of course, lots of controlled experiments have been done
but in the strict, econometrical sense what exactly has been done? The answer lies in

the concept of the sentiment index or sentiment indicator.

The sentiment indicator is a constructed index, like all indexes, that tries to
capture the tendency that exists in the market and use it to do predictions (Baker,
Wourgrel, 2007). By using the word sentiment, we accept that there exist expectations
and pricings that cannot be evaluated based on reason (Baker, Wurgrel, 2007). The
difference and what makes a sentiment indicator a very interesting subject
econometrically speaking is that it is constructed via top down method which is
something that is purely macro economical and completely opposite to previous bottom
up attempts that were using biases and other concepts to do a behavioural finance or
economics research (Baker, Wurgrel, 2007).

The specific investor sentiment was constructed after an analysis around the
possible components that such an index may incorporate. The final product was an

index that was constructed based on 6 specific proxies, these are:

1. The trading volume: The basic argument that this component was used was that
it may be a solid sentiment indicator by itself if someone will take into account
the standard behaviour that an irrational investor may have (Baker, Wurgrel,
2007). The basic idea is that if the irrational agent has a good sentiment he/she
is going to invest more heavily, taking more risks and being more bullish in

general than when the investing mood goes down (Baker, Wurgrel, 2007).

2. Dividend premiums: Economically speaking this is straightforward inverse
relationship (Baker, Wurgrel, 2007). Based on the researchers such an approach

is very good on explaining specific historical trend (Baker, Wurgrel, 2007).

3. Closed end Fund discount: This component is based on a specific type of fund
which is known in holding a fixed number of shares (Baker, Wurgrel, 2007).

The argument of such a selection from the side of the index creators is that under
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specific circumstances it is observed this specific type of funds seem to be over
held by retail investors, who are perceived to be more sentimental and so it can

act pretty well as an investment index (Baker, Wurgrel, 2007).

. The IPO volume: The basic reasoning around such a selection as it seems is that

there is an assumption that investor sentiment tends to correlate very good with
first public offerings and there is a sharp rise in the demand of such offerings

when there exists an overall good mood in the market (Baker, Wurgrel, 2007).

. The IPO first day returns: The rationale behind is almost exactly as in the above

case. The difference is that the returns of the first are linked to an investor

reaction that is purely based on enthusiasm (Baker, Wurgrel, 2007).

. The equity issues over new issues: The reason for this selection from the

researcher’s standpoint is that based on previous findings the specific
component shows a high equity proportion during a stagnating market and the
reverse in the opposite situation (Baker, Wurgrel, 2007). It’s basically a tool of
monitoring how the financing activity based on equity and other debt
instruments fluctuates in the market (Baker, Wurgrel, 2007).

Based on these components and through such type of argumentation Baker and

Wourgrel created an investor sentiment index that is basically the most known in the

behavioural finance and economics school of though. Now it’s time to discuss the

problems that arise when someone tries to create and use such an index.

6. The ESI sentiment index

The European economic sentiment indicator be longs to the category of the

composite indicators, the baker Wurgler index, but the weights that are used as

components are different (thenatureofmarkets, 2017). The ESI index is composed based

on 5 different indices that are:

o &~ w0 N

The industrial confidence index (thenatureofmarkets, 2017).
The consumer confidence index (thenatureofmarkets, 2017).
The retail trade index (thenatureofmarkets, 2017).

The construction confidence index (thenatureofmarkets, 2017).

The consumer confidence index (thenatureofmarkets, 2017).
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The index is calculated by a specialize division of the commission on a monthly
basis, like the other sentiment indices (thenatureofmarkets, 2017). The data used for the
construction of the index are basically survey data and the major attribute that in general
the index has, is that it can give a good estimation about the future development
(thenatureofmarkets, 2017).

Every component inside the ESI index has its specific explicit weight and the
final allocation is 40% for industry, 5% for construction, 30% for services, 20% for
consumers and 5 % for retail trade (thenatureofmarkets, 2017). The criteria for the
components of the ESI index were two, the first has to do with the representation that
the index has to the market which sentiment tries to capture, the second was the
relationship with developmental economic aggregates like GDP (thenatureofmarkets,
2017). The flow of data that help in the construction of ESI’s components is coming

from interviews and questioners on the market participants (thenatureofmarkets, 2017).

From an investors point of view the index is constructed in order to provide an
insight around how the business activity might evolve during the future periods
(thenatureofmarkets, 2017). It is a quite accurate measure and that it fulfils the role that

it was designed to execute (thenatureofmarkets, 2017).

7. The problems that accompany a sentiment index
For sure an attempt to try and formulate the sentiment of the market is a valiant

one but in such attempts, problems always arise.

The most obvious problems that someone can identify in such situations are
more conceptual-philosophical in nature. Although there is that brief discussion around
the role of sentiment and their definitions of the term sentiment given by specific
researchers, there’s no official definition of the sentiment that is widely accepted in the
academic-research environment (Bormann, 2013). This a serious issue because if there
is no universal definition how someone can objectively formulate such an investor-
driving force (Bormann, 2013)? The result is there many different indexes in these
times all of them trying to do the same thing, capture investor sentiment (Bormann,
2013).

Another issue of more theoretical content is that the person that tries to make
conclusions based on data will tend to have a different and in many cases, a more

distorted picture of the situation than the actual participant that acts and takes decisions
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inside the market (Bormann, 2013). This may result in the drop of the explanatory

power of the index that a specific researcher tries to create (Bormann, 2013).

For the first problem, the answer lies in the selection of the specific index for
the purpose of this research. The index that is selected is most widely accepted one and
appears in many researches made by different personnel than the ones that created it
like the Adam Stivers article published in May 23th 2015 and the Shen, Yu, Zhao
macroeconomic paper that was published in the 17" of July 2016. These are only
examples but are also proof that the index that is going to be used has won some

credibility in the minds of researchers.

For the second type of problem someone can give a purely statistical answer
that the reason for such a research is the estimation not the creation of an absolute

deterministic function.

Apart from the theoretical problems that may arise, they are indeed some
problems that accompany the specific index on a technical level. The most basic is that
in the structure of the components of the index there are some specific components that
are not related somehow to the investor sentiment (Baker, Wurgrel, 2007).

Another problem that may arise is that some fundamentals may be reflected
inside the index and there where attempts from other researchers for these to be ruled
out for the index to be more perfected (Stivers, 2013). The researchers also in the vanilla
version of the index that is going to be used, have done their own treatment to rule out
these fundamentals (Baker, Wurgrel, 2007). After all possible treatments for specific
issues that may existed were done, then the components were averaged out in order an
index to be created and the possible remaining small issues that were possible to exist
to be ruled out (Baker, Wurgrel, 2007). And so the index was completed.

A final issue that someone may say is that the specific index may fit better for
stocks. This must be tested first because some components are capable to catch the
movement of other markets and this index wasn’t constructed as a single use tool but

as wide-market index.

8. The role of confidence in Macroeconomics
In January 2013, ECB’s monthly bulletin discussed the importance that investor
sentiment had played during the years of the crisis and the focus was in context of the

Eurozone, which is also the region that the ECB is the central financial regulator (ECB,
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2013). From ECB’s point of view the specific issue can be considered as a subject with
two possible answers (ECB, 2013). On the one hand the sentiment can be considered
as a source of information, this is called the information view, for estimating future
economic development, on the other hand, there is the animal spirits approach, that is
already mentioned in the context of this research, which suggests that a change in the
beliefs of the individual doesn’t provide only information but it has real casual effect
on the fluctuations of the business cycle (ECB, 2013). The animal spirits specifically
can provide a useful theoretical context for describing the consumption expenditures
(ECB, 2013). The description that the animal spirits framework can give is that a change
towards optimism will have an immediate effect upon the short-run consumption

expenditures of the individuals, in other terms, expenditures will rise (ECB, 2013).

The empirical evidence upon the role of sentiment in the consumption
expenditures from the ECB’S point of view seems to be mixed, although there is plenty
of previous researches that tend to provide evidence on the possible link that may exist
between consumption and sentiment (ECB, 2013). However, it seems that the area that
most evidence suggests the importance of sentiment is when the discussion includes
fluctuations in the business cycle (ECB, 2013). The argument that during political or
economic shocks it be observed that the volatility in the consumer confidence usually
exhibits an upward trend (ECB, 2013).This leads to the hypothesis that it may be the
case that confidence indices can have predictive power when possible fluctuations are
investigated (ECB, 2013).

When the discussion comes around the concept of the business cycle, it seems
that gradually the idea of the “sentiment factor” seems to gain ground in the economic
circles (ECB, 2013). The idea is that the expectations that the market participants have
about the future, are one of the determinants of the future output that the firms will
produce (ECB, 2013). The idea continues with the notion that these expectations can
create a response that propagates itself inside the system, with the help of an
acceleration mechanism (ECB, 2013). The conclusion was that such ideas are gradually
incorporated in various equilibrium models, although theories like the real business

cycle theory can’t incorporate them (ECB, 2013).

During the conclusion ECB’s staff argues that the recent crisis, which gave birth
to what is called the Eurozone crisis, was accompanied by large swings in the

confidence indices (ECB, 2013). The result was that consumer confidence tend to be
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strongly correlated with hard data and additional investigation brought evidence that
the relationship may be of the type of cause and effect (ECB, 2013). What made the
results interesting is that the relationship between confidence indices and the overall
economic activity seems to be link in a non-linear fashion (ECB, 2013). More precisely,
the evidence shown that during times where stability seems to be present and the
economy functions in a proper manner, confidence indicators seem to experience little
to no predictive power (ECB, 2013). However, the case seems to be that during
recessions this fact changes completely as it seems that the confidence indicators in
volatile times experience large swings and their predictive power becomes significant
(ECB, 2013). This may imply that the beliefs and the general psychology that is
dominant in the context becomes more evident when uncertainty and volatility rises
(ECB, 2013). The final verdict for the issue of the usefulness of the sentiment indices,
was that they can be helpful in order to extract information, especially when the changes
in these indices are of a large amount, because they may imply that a change in the
larger scale of Eurozone’s economy, is imminent (ECB, 2013). ECB receives data for
the estimation of the indices via interviews on market participants, this is something

that has been already mentioned in context of this research (ECB, 2013).

9. Evidence of sentiments role

Schmitz, Glaser and Weber, in an investigation on the subject of warrant traders,
concluded that investor sentiment is involved significantly during the financial but only
during the short-run (Schmitz et al., 2006). The context that he research took place was
the German warrant market and as it was explained in the research this was due the
existence of large data sets from discount brokers (Schmitz et al., 2006). The amount
of data were capable to contribution into the creation of a time series with daily
frequency (Schmitz et al., 2006). Based on information about the structure that the
specific market has, the research team was capable to create a specific measure for the

investor sentiment that was linked to DAX index (Schmitz et al., 2006).

The first step of the research was for the investors to calculate correlations
between the returns of the stock market and the sentiment indices that were used, the
one constructed by the research team included (Schmitz et al., 2006). The results from
the correlations had shown that the is dependence of the returns in the stock market in
changes upon the investor sentiment indices, and in the case when the sentiment was

calculated based on the warrant market transactions the results seemed strong her
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(Schmitz et al., 2006). A specific attribute of the index that the researchers constructed
were that it was based on individual transactions, something that it means that the
money of individual were the object that was at stake during every transaction and
institutional transactions (Schmitz et al., 2006). The correlations were negative and this
shows the tendency for the individual investor to hold more warrants during a period
were stock returns are in decline, this usually called contrarian behavior (Schmitz et al.,
2006). The next question was if the results from the correlations can be observed in
structure that includes lags within it (Schmitz et al., 2006).

The second step of the research employed that VAR framework in order to
check for results in structure that contains lags and also the granger causality test
(Schmitz et al., 2006). The a-theoretical nature of the VAR framework makes it a very
good candidate when the goal is to extract evidence about the relationship that may
exist between a set of variables (Brooks, 2008). Their results suggests that it may be
the case that changes in investor sentiment influences the stock market returns but the
evidence shown that this may happen during the short-run (Schmitz et al., 2006). Also
it was shown that the influence that the stock market has upon the investor sentiment,
the reverse point of view, was negative but this may be reasonable because the reverse
relationship seemed to be positive. The only hypothesis that didn’t came with any
significant results was a hypothesis that was based on previous authors, that sentiment
has stronger influence upon the small stocks (Schmitz et al., 2006).

10. The yield spread and the investor sentiment

Evidence from empirical research suggests that yield spread has the potential to
reflect the investor sentiment (Spyrou, 2013). This becomes clearer when the idea of
the yield spread is included into the discussion (Spyrou, 2013). Spyrou, based on
previous literature around the matter, conducted a research in order to identify the
significance of the investor sentiment in the European, and consequently the Greek,
crisis (Spyrou, 2013). Based on previous literature, the research was conducted based
on the idea that the yield spreads have the potential to provide information about three

specific types of risk (Spyrou, 2013):

1. General market risk (Spyrou, 2013).
2. Default risk (Spyrou, 2013).
3. Liquidity risk (Spyrou, 2013).
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The differentiation of Spyrou’s research was the attempt to incorporate proxies
for investor sentiment, combined with fundamental variables that are known that
describe the yield spread adequately (Spyrou, 2013). The argumentation of the research
was that previous empirical studies were solely focused on the fundamental
determinants of the spreads and any type of variable that could may have the property
to proxy biases and investor sentiment in general, were neglected (Spyrou, 2013). The
main argument for neglecting the sentiment aspect of an investors behaviour as it is
presented by Spyrou was that in a market that revolves around fixed income securities
doesn’t depend in biases as much as an equity market (Spyrou, 2013). On the other
hand, it seems the participants of the market hold the belief that the spread is indeed
partially determined by the sentiment that exists inside the market (Spyrou, 2013).
Further analysis on previous theories are linking the specific market with concepts like
overconfidence and also with the feedback loop that was described on the previous

section that new information gives fuel for overreaction (Spyrou, 2013).

The research was combination of GARCH and VAR methods, but what was
interesting were the results of the effort produced (Spyrou, 2013). The conclusion of
the research was that the situation around the spreads was getting worse, even if
attempts like rescue packages and other measures to influence the economic
fundamentals were made (Spyrou, 2013). This doesn’t mean that fundamentals are not
to be taken into account, because the results suggested a picture where in both
fundamentals and investor sentiment were influencing the spreads, with the investor
sentiment to be the only statistically significant negative variable when the monthly
changes in the bond spreads were investigated (Spyrou, 2013). As a final detail, it
seemed that both current and also lagged investor sentiment had a statistical

significance (Spyrou, 2013).

11. The CDS as a metric of investor confidence

CDS are insurance contracts that hedge the investor from a potential credit risk
(Anthropelos, 2010). This type of contract belongs to a large category of financial
instruments, the credit derivatives (Anthropelos, 2010). In basic structure is a swap
agreement, like the common interest rate swaps, but it is structured in order to counter
default events (Anthropelos, 2010). They trade over the counter and as result of this,
they may have variation in their structure based on the specific deal that underlies them
(Anthropelos, 2010). However, because they consist a specific type of contract which
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serves a specific hedging need, they have a general common structure that is going to

be presented now:

The vanilla structure of a CDS

The textbook structure that describes the specific type of agreement is based on
the idea of investor that because of loss aversion wants to hedge against a default event
(Anthropelos, 2010). In a more precise manner, a party is willing to pay a fee to another
interest party under the term that it expects a payment from the fee-receiver if a default
event will occur (Anthropelos, 2010). As general terminology, the part that is willing
to pay the premium is called protection buyer and the party that has to pay in case of

default and receives the premium is called protection seller (Anthropelos, 2010).

In the diagram that follows, the presence of a third object of interest is present,
the reference entity (Anthropelos, 2010). The reference entity is basically the entity that
originally issued the asset that the protective buyer wants to sell, an example may be a
state that issued bonds and now low credit rating (Anthropelos, 2010). The diagram
shows the vanilla structure of a CDS can be presented:
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12. An empirical investigation on the Sovereign CDS spread

The bond spread and the linkage that it seems to have with sentiment of the
market was something that has been discussed already (Spyrou, 2013). On the previous
section was described what a credit default swap is in general terms and structure. What
makes these specific agreements interesting is the fact that it seems that the factors that
are influencing them are more complex than pure macroeconomic fundamental
variables (Galariotis et al., 2016). In plain terms, the structure and the purpose that a
sovereign CDS have, makes it a potential candidate for the existence of a linkage with

investor sentiment (Galariotis et al., 2016).
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Investigations around the subject of the CDS spread, like Longstaff’s in 2011,
fetched interesting results when the comparison between local determinants and global
was made (Galariotis et al., 2016). The results suggested that the influence that local
factors were exercising upon the CDS spread was of minor importance when compared
with global factors (Galariotis et al., 2016). This is a very important result because it
leads to the conclusion that it may be the case that the overall systemic risk is what
drives the Sovereign Debt spreads with one of the factors of influence to be investor
sentiment (Galariotis et al., 2016).

Galariotis, Makrichoriti and Spyrou conducted a research upon the subject of
the Sovereign debt CDS spread with the purpose to investigative potential spillover
effects during the Euro debt crisis (Galariotis et al., 2016). What made the specific
research different than previous attempt ad to do with the variables that were used and
the econometric method (Galariotis et al., 2016). In terms of variables, in addition to
standard macroeconomic fundamental variables, also variables that try to capture the
investor sentiment were used (Galariotis et al., 2016). The variables that were used in
order to describe the investor sentiment were the ESI index, the ZEW economic
indicator and also the NOC index (Galariotis et al., 2016).

In terms of methodology, the panel VAR method was used (Galariotis et al.,
2016). This is a modification of the standard vector auto regression model that makes
it capable of utilizing panel data (Galariotis et al., 2016).

The first finding the research fetched was revolving around the determinants of
variance of the credit default swaps (Galariotis et al., 2016). The evidence suggested
the slope of the CDS term structure variance is changing over time and more precisely,
it show an upward trend for the peripheral Euro-Countries and a decreasing trend for
the rest (Galariotis et al., 2016).

What is of more importance is the evidence about the influence that the investor
sentiment had upon the spread of the CDS (Galariotis et al., 2016). The three different
indices were used in order to catch different effects in terms of location (Galariotis et
al., 2016). Based on this fact, the ESI seemed to act on a local scale, the ZEW in a
Eurozone-regional manner and the NOC seemed to act as a proxy for the global market

sentiment (Galariotis et al., 2016).
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In terms of the goal that the research had, the results were mixed because the
determinants were shown to behave in an unstable manner, possibly because of the
different levels of economic integration that exists from the one country to the other
and also, because the Euro-area is not homogenous (Galariotis et al., 2016). What still
remains important is that the link between the investor sentiment the credit default swap
spread seemed to exist, because such evidence imply that it may be better when serious
economic situations manifest, the government should not focus solely on the standard
fundamental variables but instead, it has to find a way to communicate with the market

participants in order to avoid panic in the market (Galariotis et al., 2016).
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Methodology

1. The concept of cointegration

Cointegration as a phenomenon, is the situation when two non-stationary
variables are capable to create a linear combination that is acting in a stationary manner
(Johansen, 2004). This is referred in many cases as a long-run equilibrium relationship
and is supported by the economic theory that specific types of variables that have a non-
stationary character are although linked together in a stationary manner (Zakrajsek,
2009). It is also supported through arbitrage theory that there are case of 1 (1) financial
time series that although are linked together (Zakrajsek, 2009). This situation creates
an important framework which provides tools for the extraction of information around

non stationary time series (Zakrajsek, 2009).
Two facts about non-stationary time series are the below:

1. Non-stationary variables tend to diverge as T becomes infinite, this happens due to
the fact that the unconditional variances of the variables are linked in a proportional
manner with T (Zakrajsek, 2009).

2. With the above used as a premise, it is reasonable to conclude that there can be no
expectation for such variables to fit in any kind of short-run or long-run equilibrium
relationship (Zakrajsek, 2009).

The concept of cointegration is what makes the above statements to collapse,
this is also why it is such a crucial concept from an econometric. Therefore, if two
variables are cointegrated they can create a stationary linear combination and so, they

obey in a long-run equilibrium relationship (Zakrajsek, 2009).

2. The VAR framework

A VAR model can be defined as a regression model that deals with situations
were systems need to be investigated, by the term systems it is meant that it exists more
than one dependent variable, (Brooks, 2008). It may be said that VAR model is a
product of hybridization between the univariate models and the simultaneous regression
models (Brooks, 2008). The VAR framework provides the researcher with a good
alternative to large-scale simultaneous models, some of the basic advantages of this
kind of framework is the flexibility that it has (Brooks, 2004). In general, the advantages
that a VAR model has are:
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No need for specification if one variable is endogenous or exogenous, all the
variables in a VAR framework are considered to be endogenous (Brooks, 2008).
The allowance that the VAR framework provides to the variable to be depended not
only in its own lags or in combinations between white noise terms (Brooks, 2008).
This is the characteristic that gives the VAR model the advantage of flexibility over
other types of models like the AR (Brooks, 2008).

If the non-existence of any kind of contemporaneous terms regarding the equations
RHS, the usage of ordinary least squares separately for each equation becomes
possible.

Evidence suggest that the forecast that VAR framework provides to the researcher
is better in comparison with alternatives, especially when it is compared with large-
scale structural models (Brooks, 2008). It may be the case that the ad hoc nature of
the restrictions that are incorporated in VAR model is the reason for the better
performance of the model (Brooks, 2008).

Sadly, in the discipline of econometrics there’s no model that comes without its

own problems and pitfalls, and this holds also for the case of the VAR models (Brooks,
2008).

1.

In the phase of model specification, the information that is based on theory that the
model uses about the relationship between the variables is little to none (Brooks,
2008). This makes the VAR models to be considered as a-theoretical (Brooks,
2008).

The concept of the lag is essential for a VAR model, but there is an obvious problem
with determining the lag structure (Brooks, 2008). The VAR framework uses a
plethora of criteria for the researcher to decide about the lag structure, criteria like
the AKAIKE information criterion, th Hanna-Queen etc. (Brooks, 2008). Still the
decision of the optimal lag structure is a challenging task (Brooks, 2008).

With way that the model operates, even in cases where the sample is relatively
small, the model tends to estimate too many parameters (Brooks, 2008).

In the case that a researcher wants to do hypothesis testing in relation with the
coefficients, than the components of the VAR should be all stationary (Brooks,
2008). This contradicts with a general notion around the model that its purpose is
to just provide information about the variables and therefore, any kind of
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differencing in order to induce stationarity will harm any information around the
long-run relationship (Brooks, 2008).

This was a general discussion around the VAR model. It was crucial to be done,
because this model will be the central in specific research for two reasons. First, it is
going to be used in order to provide information about the variables of interest and
second, the VAR framework is used in the attempt of identifying cointegration. More
specifically, the Johannsen test that is going to be used in the specific research, is based
on the VAR framework.

3. The methodology of this research

The way that the specific research is going to take place is the following. First,
a correlation matrix is going to be created in order a general picture to be drawn. The
reason for the use of the elementary correlation technique is that it is a common
technique in financial investigations to try to capture correlations between the variables
of interest because it is a direct way to investigate in the possibility of a relation. Still
the correlation capture essentially doesn’t mean anything because correlation doesn’t
imply any type of causation by default. This justifies the initial statement in this section
that the use of correlation is the just the introduction to the research, also in the specific
case that the results will suggest absence of correlation it won’t meant that the research
is over. It will just imply that from a general perspective there may be no specific

evidence.

Afterwards, a unit root test is going to be conducted in order to test for the
possibility of the existence of a common unit root or individual unit roots. This will
also help, the correlation matrix credibility to be tested. In general, the existence of unit

roots may produce spurious correlations and so, it makes the matrix to be disputable.

The next step will be to conduct a Johansen cointegration test. The existence of
cointegration is one of the hypothesis of the research and simultaneously, it becomes
crucial to specify such a matter in order to be determined if the model from the next
step will be a VAR or a VEC. In addition, the existence of unit roots and cointegration
will be a proof of the definition of the cointegration phenomena as it was stated in the

beginning of this section.

As the next step of the methodology, the VAR framework will be employed.

This a basically the most crucial part of the research. Through the VAR framework
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there’s going to be an extensive investigation on which variables seem to create changes
in other variables and it will be the framework that it will provide an estimation of the
optimal lag structure of how the effect of each variable, if it exists, it may be like. The
Johannsen test will be the criterion for if a VEC is going to be employed and how many

cointegrating vectors it will have.

The focus will be on the impulse response analysis which shows how a variable
may behave in a random innovation from another variable. It shows the immediate

result and how the variable may behave as periods are passing by.

The variables that are going to be used is the Baker-Wurgler index, the Greek,
French and Dutch bond spread, the HICP index, the MSCI index, the ESI index and the
industrial production of each of the countries under investigation. The spread is going
to be calculated by subtracting the German 10-year bund yield from every 10 year yield
of the countries of interest. The ESI index have been download from Eurostat’s
database, the industrial production and the bond yields were downloaded from FRED
St. Louis database and the HCPI was downloaded from ECB database. For each
country, two samples for each country, are going to be created. The samples will be of
equal size and the ranges are going to be 2005-2007 and 2008 to 2010. The procedure
of any sample will be the one explained below and the reason for such an approach is
to test between many different samples because if they’re going to be results of interest,

the frequency of the results in different samples make them more robust.
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Analysis

1. The case of Greece

Covariance Analysis: Ordinary
Date: 07/26/17 Time: 09:58

Sample (adjusted): 2005M01 2007M12

Included observations: 36 after adjustments

Covariance
Correlation GREECE_S... INFLATION_... GREECE_IN... MSCI ESI_EUR.. BAKER_S...
GREECE_SPREAD 0.002591
1.000000
INFLATION_EURO... 0.007376 0.168401
0.353107 1.000000
GREECE_INDUST... 0.006757 0.580503 5.682986
0.055684 0.593395 1.000000
MSCI 0.152633 2.025093 9.499833 5594595
0.400897 0.659763 0.532774 1.000000
ESI_EURO19 0.082363 1.647683 6.086088 29.46858 2459712
0.326258 0.809579 0.514764 0.794388 1.000000
BAKER_SENTIME... 0.000338 0.039748 0.191546 0591814 0.463368 0.024751
0.042202 0.615660 0.510723 0.502924 0.593861 1.000000

The first correlation matrix which was created was based on Greece’s spread

and the rest of the possible explanatory variables. There’s a positive, significant

correlation between the spread of the Greek bond and inflation, something that

economically-wise was expected. There seems to be an insignificant positive

correlation between the Greek industry and the spread, which seems odd but it may be

the case that Greece is mostly a service-oriented country. The ESI index and the MCSI

world growth index seem to be significantly and positively related with the spread of

the Greek bond, which is odd as a result. The Baker sentiment index doesn’t seem to

have any significant correlation with the Greek spread.
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Group unit root test: Summary

Series: GREECE_SPREAD INFLATION_EUROZOME, GREECE_INDUSTR
Y, MSCI, ESI_EURO18, BAKER_SEMTIMEMNT_IMNDEX

Date: 0712617 Time: 10:00

Sample: 2005M01 2007M12

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC: 0fo 3

Mewey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic Prob.** sections Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -2.42103 0.0077 ] 216
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -2.13659 0.0163 G 216
ADF - Fisher Chi-square 24 5397 0.0172 5] 216
PP - Fisher Chi-square 205274 0.0577 5] 216

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

The next step is the conduction of a Unit root test, using the Group unit root test
as provided by the Eviews software. The results seem to be in favor of the absence of a
unit root inside the series. The next step is to investigation for possible cointegrating

relationships that may exist between the time series.

Date: 07/26M17 Time: 10:04

Sample: 2005M01 2007M12

Included observations: 36

Trend assumption: Linear deterministic trend

Series: GREECE_SPREAD INFLATION_EUROZOME GREECE_INDUSTRY MSCI ESI_EURO19 BAKER_SENTIME...
Lags interval (in first differences): 1to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Ma. of CE(s) Eigenvalue Statistic Critical Value Prob.**
Mone * 0.781511 126.0203 9575366 0.0001
Atmost1* 0.570286 71.26360 G9.81889 0.0382
Atmost2 0.413941 40 85669 47 85613 0.1933
Atmost3 0.3327249 2162062 2979707 0.3201
At most 4 0121189 7.056515 15.49471 05711
At most 5 0.064645 24058389 3841466 0.1209

Trace testindicates 2 cointegrating eqn(s) atthe 0.05 level
* denotes rejection of the hypothesis atthe 0.05 level
“MacKinnon-Haug-Michelis (1999) p~values

The results from the cointegration test suggest the existence of cointergrating
vectors and as it seems, the results are in favor of 2 cointergrating vectors. Based on the
results of the test, the model that will be employed will be a VEC, after deciding about
the lag structure based on the simple unrestricted VAR lag structure and it will be set
for 2 cointergrating vectors.
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Based on the sample size, 36 observations, the lag structure can’t be extend too
much but it seems that the optimal lag structure re for this data set is in 1 lag. The results
from the VAR lag structure.

VAR Lag Order Selection Criteria

Endogenous variables: GREECE_SPREAD IMFLATION_EURCZOMNE GREECE_INDUSTREY MSCIE...
Exogenous variables: C

Date: O7/26M7 Time: 10:08

Sample: 2005M01 2007M12

Included observations: 36

Lag LoglL LR FPE AlC sC HQ

0 -199.5146 MA 0.003662 11.41748 11.68140 11.50958
1 -34.03737 266.6021* 2.84e-06* 4224298 6.071737* 4869104
2 0.158360 43.69518 3.73e-06 4324508 7.755465 5522004
3 44 THET4 42 12967 3.84e-06 3846292 8.860769 5506479
4 1051781 36.91805 3.40e-06 2.490105* g.088101 4.792983*

*indicates lag arder selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AlC: Akaike information criterion

SC: Schwarz information criterion

HC: Hannan-Cuinn infarmation criterion

As it can be seen from the VAR lag structure, most criteria are concentrated on
1 lag. So, the model that will be used is vector error correction model with 1-1 lags and
2 cointergrating vectors. From the specific VEC model, the impulse response will be
provided in-text for discussion and observation. The goal is the observation of the
Greek spread response to random innovations from the side of the explanatory
variables.
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Response of GREECE_SPREAD to INFLATION_EURQZONE Response o f GREECE_SPREAD to GREECE_INDUSTRY
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The VEC impulse response provides interesting results for discussion. The
Greek spread seems to rise sharply after the introduction of a random innovation from
the of the Eurozone’s inflation index, this is a text-book economics relationship,

inflation makes the demand for governmental bonds to decrease.

There seems to be an inverse relationship with the Greece’s industrial index,
also this is an expected result, the industrial sector is a fundamental macroeconomic
variable and well-functioning industry is expected to lead to a drop of the bond spread.
It is good to mention that the results contradict the correlation matrix. In the end,
correlation doesn’t mean causation and in general is wiser for the estimations to be

based on a wider analysis.

The response to a shock from MSCI seem to be irrelevant, it seems to be a small

scope, turbulent but overall, it is persistent.
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The relationship with the ESI index seems to be in favor of investor sentiment
as a determinant of a bonds spread. A rise in the ESI index seems to lead to sharp

decrease of the spread and the down slope seems to persist as periods are changing.

The response to a random innovation from the side of Baker-Wurgler index
seems to be the same as in the case of the ESI. Although more turbulent, it leads to a

decrease in the spread, a decrease that seems persistent.

The results that were drawn from the pre-crisis are consistent economic theory
and it seems, for the specific sample, that investor sentiment can be considered as a
determinant of the Greek bonds spread for the pre-crisis era. It is important to be
underlined that in all cases, even with MSCI that seemed irrelevant, the results seem to

be persistent as time passes.

The next sample that is going to be used, is the in-crisis sample for Greece. The

procedure that will be followed is exactly the same.

Covariance Analysis: Ordinary

Date: O7/26M7 Time: 10:43

Sample (adjusted): 2008M01 2010M12
Included observations: 36 after adjustments

Covariance
Correlation GREECE_5... INFLATIOMN ... GREECE_IN... MSClI ES| EUR... BAKER 5.
GREECE_SPREAD 7657700
1.000000
INFLATION_EURO... -0.650616 0.11349349
-0.696529 1.000000
GREECE_IMDUST... -16.93338 2025505 G4.50480
-0.761900 0747138 1.000000
MSCI T.B1T07E -0.028139 7.206555 98.33449
02775749 -0.008407 0.080485 1.000000
ESI_EUROA19 13.51284 -0.852876 -6.521343 1135583 144 8953
0405670 -0.209905 -0.067455 0951355  1.000000
BAKER_SEMTIME. .. -0.212141 0.043327 1.234338 1.430324 1432469  0.059026
-0.315539 0528322 0632579 0593688 0489813 1.000000

Also in the in-crisis correlation matrix shows some oddities in relation with the
spread. The inflation seems to be negatively related, which is an odd result. The
correlation of the spread became significant and negative, which is an expected result.
MSCI seems to be positively related, another oddity, and the same seems to hold also
for the case of the ESI Index. On the other hand the Baker index seems to be negatively

related with spread, which was something to be expected.
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The next step is the group unit root test.

Group unit root test. Summary

Series: GREECE_SPREAD, INFLATION_EURQZOME, GREECE_INDUSTR
Y, M3Cl, ESI_EURO18, BAKER_SENTIMEMNT_INDEX

Diate: 072617 Time: 10:45

Sample: 2008M01 2010M12

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on 3IC: 0to 2

Mewey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic Prob** sections Obs
Full: Unit root (assumes commaon unit root process)

Levin, Lin & Chu t* 0.05706 0.5228 ] 216
MHull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin VW-stat 053993 0.7054 i] 216
ADF - Fisher Chi-zquare 955872 0.6546 ] 216
PP - Fisher Chi-square 9104949 0.6839 ] 216

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

In the specific sample the evidence suggests that it may be the case that a unit
root exists. The possibility of the existence of a unit root is making the correlation
matrix irrelevant in this case, it may be spurious relationships, but the procedure holds
on in terms of the investigation for the presence of cointergration. The results from the

cointergration test are provided below.

Date: 0726117 Time: 13:07

Sample: 2008M01 2010M12

Included observations: 36

Trend assumption: Linear deterministic trend

Series: GREECE_SPREAD INFLATION_EURCZOME GREECE_INDUSTRY MSCI ESI_EURD19 BAKER_SENTIME...
Lags interval (in first differences): Mo lags

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Mo. of CE(3) Eigenvalue Statistic Critical Value Prob **
Mane * 0.805862 1237973 9575366 0.0002
At most 1 0.575160 G4.78668 G9.81889 0.1180
Atmost 2 0.439383 3396913 47 85613 0.5035
Atmost 3 0.236643 1313533 2979707 0.8853
At most4 0.089919 3414295 15.49471 0.9450
Atmost5 0.000620 0.022322 3841466 0.8811

Trace testindicates 1 cointegrating eqn(s) atthe 0.05 level
* denotes rejection of the hypothesis atthe 0.05 level
*MacKinnon-Haug-Michelis {1999) p~values

The results are again in favor of the existence of cointegrating vectors and the

most likely scenario seems to be the case of 1 vector. The lag structure that was decided
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was again based on the VAR lag structure, and it seems that three lags are the optimal.

The results from the lag structure are following:

WAR Lag Order Selection Criteria

Endogenous variables: GREECE_SPREAD INFLATION_EUROZOMNE GREECE_IMDUSTRY MSCI E...
Exogenous variables: C

Drate: OF/I26M7 Time: 10:47

Sample: 2008M01 2010M12

Included observations: 36

Lag LogL LR FPE AlC sC HOQ

0 -385.6916 MA 113.6891 21.76064 22.02456 21.85276
1 -218.6629 269.1018 0.080780 14.48127 16.32871 15.12608
2 -158.1002 ¥7.28560 0.024577 13.11668 16.54764 14.31418
3 -69.96433 64.35058" 0.006343 11.33135 16.34583 13.08154
4 -15.64831 4541535 0.0027as® 9.202684* 15.80068* 11.50556*

* indicates lag order selected by the criterion

LR sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction error

AlC: Akaike information criterion

2C: Schwarz information criterion

HC: Hannan-Cluinn information criterion

Now that the lag results have been demonstrated, the procedure continues with
the impulse response analysis.
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Response of GREECE_SPREAD to INFLATION_EUROZONE Response of GREECE_SPREAD to GREECE_INDUSTRY
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The response to a random shock from the side of inflation, seems to be
abnormal. On the other hand Greece slide in one of the most serious recessions in the
country’s history and at the same time the index is for the whole of Eurozone, therefore,

the results from the other countries are need in order the picture to be clearer.

The response to a shock from the industry seems to be expected from the point

of view of economic theory, as it seems to be down-slope and persistent.

The crisis sample seems to show evidence of a turbulent but still negative
relationship between the MSCI and the spread. A rise in the MSCI seems to bring a
decline in the spread and after a volatile negative trend, it somehow becomes irrelevant

again. It doesn’t seem persistent but it was something to be expected.

Finally, the ESI sentiment index seems to produce a negative response to the

spread, which was expected as a result. The same thing doesn’t seem to hold for the
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Baker-Wurgler index which seems to be irrelevant. The response is turbulent, of a small
magnitude and it doesn’t hold for too many periods, therefore, it can be said that it
seems to have no influence in this sample. It may be the case that the Baker-Wurgler
index is constructed to be a wide market index in contrast with the ESI which is

designed to be a regional index.

The analysis of the Greek case has been completed. The same procedure will

continue for the Countries France and Netherlands.

2. The case of France

Covariance Analysis: Ordinary

Date: 072617 Time: 13:43

Sample (adjusted) 2005M01 2007M12
Included observations: 36 after adjustments

Covariance
Correlation FRAMCE S INFLATION ... FRANCE_IM... MSClI ESlI EUR... BAKER 5.
FRAMCE_SPREAD 0.001044
1.000000
INFLATIOMN_EURO... 0.005074 0168401
0.382684 1.000000
FRAMCE_INDUST... 0012213 0508175 2 TO96667
0.226007 0741950 1.000000
M3l 0.070570 2025083 7.818561 5594595
0.291983 0658763 0.625061  1.000000
ESI_EURO1S -0.002239 1.647683 5846019 2946858 2459712
-0.0134972 0.808579 0704852 0794338 1.000000
BAKER_SEMTIME... 0.001529 0.039748 0147336 0591814 0463368 0024751
0.300735 0.615660 0560002 0502924 0593861  1.000000

The pre-crisis correlation matrix for France is demonstrated above. The

relationship between the spread of France and inflation index of Eurozone is significant
and positive, an expected result. The industry and MSCI relationship seems an odd, its
positive, and also the Baker-Wurgler index has a positive relationship. The relationship
with the ESI is negative but it is insignificant. The process continues with the unit root

test.
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Group unit root test. Summary

Series: FRANCE_SPREAD, INFLATION_EUROZOME, FRAMCE_INDUSTRY
CMSCI ESI_EURO19, BAKER_SEMTIMEMT_INDEX

Date: 072617 Time: 13:47

Sample: 2005M01 2007M12

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on S1C: 0to 3

Mewey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic Prob.** sections Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -1.46602 0.0713 ] 216
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.06675 0.4734 ] 214
ADF - Fisher Chi-square 11.7941 0.4624 ] 216
PP - Fisher Chi-square 19.8837 0.0693 5] 216

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

The results are in favor of the presence of unit roots, therefore, correlation

matrix may include spurious relationships. Again, it doesn’t produce any more trouble

in the process and so, the cointergration test will be conducted as a next step.

Diate: 0726017 Time: 14:08

Sample: 2005M01 2007M12

Included observations: 36

Trend assumption: Linear deterministic trend

Series: FRANCE_SPREAD INFLATION_EUROZOME FRANCE_INDUSTRY M2CI ESI_EURD19 BAKER_SENTIME...
Lags interval (in first differences): 101

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Mo. of CE(s) Eigenvalue Statistic Critical Value Prob.**
Mone * 0.851994 153.7848 85.75366 0.0000
Atmost1* 0.681251 85.00661 £9.81889 0.0019
At most 2 0.444507 43 84597 47 85613 01132
At most 3 0.353417 22 68159 2879707 02620
At most 4 0152700 6983636 15.49471 05785
Atmosts 0.027893 1.018424 3.841466 0.3129

Trace test indicates 2 cointegrating eqnis) at the 0.05 level
* denotes rejection of the hypothesis atthe 0.05 level
“*Mackinnon-Haug-Michelis (1999) p-values

The results are in favor of 2 cointegrating vectors, at most. The results from the
VAR lag structure is in favor 2 lags. Therefore based on the results above and the lag
structure that is shown below, a VEC with 2 cointegrating vectors and 2 lags is going
to be estimated.
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VAR Lag Order Selection Criteria
Endogenous variables: FRANCE_SPREAD INFLATION_EUROZOME FRAMCE_IMDUSTRY MSCIES..

Exogenous variables: C
Drate: OFI26M7T Time: 14:10
Sample: 2005M01 2007M12
Included observations: 36

Lag LogL LR FPE AlC sC HQ

] -148.0616 MA 0.000210 8.558975 8.822395 8.651090
1 15.25010 2631132 1.83e-07 1.486106 3.333544° 2130911
2 6218077 59.96696* 1.19e-07 0.873846 4309804 2.076342°
3 107.6080 4290354 1.17e-07* 0.355109* 5.369586 2105296

* indicates lag order selected by the criterion

LR sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction error

AlC: Akaike information criterion

SC: Schwarz information criterion

HC: Hannan-Cwinn information criterion

Now the procedure of the pre-crisis France will be completed with the

presentation and discussion of the impulse response.

Response of FRANCE_SPREAD to INFLATION_EUROZONE
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The impulse response for the pre-crisis France shows some interesting results,
accompanied with some oddities. The response of the French spread to a rise in the
inflation rate is a sharp rise in the spread, which is something that can be easily
explained by economic theory. The response to the industry is odd, a rise in the
industrial output brings a rise in the spread which after one period becomes larger and
persistent. The relationship with the MSCI although it seems turbulent in the first
periods, it is negative and persistent which is something that can be accepted based on
economic rationale. A random innovation in the ESI brings a drop in the French spread,
which is a result that was expected. The next oddity is the relationship of the French
spread with the Baker-Wurgler index, which seems that the spread rise as the sentiment

index rises.

Apart from oddities, the rest of the results are in favor of the scope of this
research and it is important that for one more time, the responses seem to be persistent

with a specific trend. The procedure continues with the in-crisis sample of France.

Covariance Analysis: Ordinary

Date: 072617 Time: 14:36

Sample (adjusted). 2008M01 2010M12
Included observations: 36 after adjustments

Covariance
Correlation FRAMCE_S... INFLATION ... FRANCE_IM... MSClI ES| EUR.. BAKER_5..
FRAMCE_SPREAD 0.0143269
1.000000
INFLATIOMN_EURO... -0.014364 0.1138349
-0.355006 1.000000
FRAMCE_IMDUST... -0.612157 1. 116291 45 42358
-0.75TTET 0490727 1.000000
MSCI -0.7R27T8 -0.028139 42 91519  98.334489
-0.641706 -0.008407 0642122  1.000000
ESI_EURC19 -0.852264 -0.852876 4345481 1135593 1448953
-0.590660 -0.209905 0535636 0951355  1.000000
BAKER_SENTIME... -0.020951 0.043327 1.371834 1.430324 1.432469 0.059026
-0.719394 0528322 0837856 0593688 0489318  1.000000

The results for in-crisis sample for the French spread are seem to be all negative
and significant. The Oddity in this case is the negative relationship with the inflation
rate. The unit root test will provide a better picture if the correlations have the possibility

to be spurious.
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Group unit root test. Summary

Series: FRANCE_SPREAD, INFLATION_EUROZOME, FRAMCE_INDUSTRY
CMSCI ESI_EUROC18, BAKER_SEMTIMEMT _INDEX

Date: 0712617 Time: 14:39

Sample: 2008M01 2010M12

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SI1C: 0to 2

Mewey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic Prob.** sections Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -1.14788 0.1255 ] 216
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin VW-stat -0.93651 0.1745 i] 216
ADF - Fisher Chi-zquare 1275049 0.3874 ] 214
PP - Fisher Chi-square 11.9323 0.4511 ] 216

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.

The results are also in the specific sample in favor of the presence of unit roots.
Therefore the validity of the correlation matrix can be in dispute. The process continues
with the cointergration test.

Date: 07/2617 Time: 14:53

Sample: 2008M01 2010012

Included observations: 36

Trend assumption: Linear deterministic trend

Series: FRANCE_SPREAD INFLATION_EUROZOME FRANCE_INDUSTRY M2CI ESI_EURO19 BAKER_SENTIME...
Lags interval {in first differences). 1to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Ma. of CE(s) Eigenvalue Statistic Critical Value Prob **
Maone * 0.758763 157.0455 9575366 0.0000
Atmost1® 0708845 105.8543 69.81889 0.0000
Atmost2* 0.591062 G1.43399 47 85613 0.001a
Atmost 3 0344343 2824305 2979707 0.0578
Atmost4 0.250040 14.04685 15.49471 0.0817
Atmost5 0.097381 3.688354 3.841466 0.0548

Trace testindicates 3 cointegrating egnis) atthe 0.05 level
* denotes rejection ofthe hypothesis atthe 0.05 level
*Mackinnon-Haug-Michelis (1999) p-values
The results of the cointergration test are in favor of the existence of
cointergration vectors. The decision will be in favor of the 3 vectors. The lag structure
for the VEC is going to be 3. The procedure continues with the impulse response

analysis, after the presentation of optimal lag structure.
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VAR Lag Order Selection Criteria

Endogenous variables: FRAMCE_SPREAD INFLATION_EUROZOME FRAMCE_INDUSTRY MSCIES...

Exogenous variables: C
Date: 07277 Time: 1014
Sample: 2008M01 2010M12
Included observations: 36

Lag LogL LR AlC sC HC

0 -263.9736 MA 0131514 14.99353 15.26245 15.09065
1 -106.0001 254.5128 0.000155 8.222229 10.06967 8.867034
2 -43.24911 80.181584 416e-05 6.736061 1016702 7.933558
3 2474400 64.21571* 1.17e-05* 4 958667 §.973143% 6.708853*

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)

FPE: Final prediction errar

AlIC: Akaike information criterion

SC: Schwarz information criterion

HC: Hannan-Cluinn information criterion

Response of FRANCE_SPREAD to INFLATION_EUROZONE
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The impulse response analysis seems to include mixed results for the in-crisis

French spread. The immediate result of an innovation from the side of inflation seems
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to be a drop in the spread, but as the periods are progressing the result is the expected

rise in the spread.

In the case of the industry it can be observed that the immediate response to a
rise in the industrial output is a rise in spread but as the periods are progressing, the
spread drops and in the end rises again. For the most part the relationship is the

expected, although it can be considered turbulent.

The response to the ESI is in favor that the investor sentiment can act as a
determinant of the spread of France. The response that the spread show when the ESI
rises, the spread drops. The response to ESI is maybe the most stable result in the

specific response analysis.

The response to MSCl is a rise in the spread, which can be considered as strange
and the same can be told for the response of the French spread to the Baker-Wurgler
index. It can be told that the peculiarities that can be observed may be due to the fact
that the Euro-crisis created pressure to the majority of the Euro group economies.
France, even if it can be considered as one of the largest economies of the group and
also one the stable, found itself in pressure too. So the positive response from a rise in
the MSCI and behaviors like this may be due to deeper, systemic problems that the
country is facing and these issues are reflected in the spread. Moreover, the sentiment
index that acted as a determinant in this sample was the ESI how is designed as a local
index. The baker shows another type of behavior and more specifically, it seems that
as long as the global sentiment recovers, France is still in pressure. The Baker index |
designed based in the structure of Wall Street, so it can be considered as a measure of

global sentiment.

The final step before the general discussion is going to be the analysis of the

pre-crisis and in-crisis Netherlands.
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3.

The case of Netherlands

Covariance Analysis: Ordinary

Date: OFZ7MT Time: 11:32

Sample (adjusted). 2005M01 2007M12
Included observations: 36 after adjustments

Covariance
Caorrelation METHERLA... INFLATION ... NETHERLA.. MSCl ESl_EUR.. BAKER_5..
METHERLAMDS_S... 0001334
1.000000
IMFLATION_EURC... 0007128 0168401
0.475510 1.000000
METHERLANDS_I... 0081024 0899427 9980270
0702158 0.693781 1.000000
MSCI 0.157443 2025093 1554177 5594595
0576276 0659763 0657726  1.000000
ESl_EURO19 0.0527049 1.647683 G.937029 2946858 2459712
0.290962 0.809579 0442752 0794383  1.000000
BAKER_SENTIME... 0001366 0.039748 0246798 0591814 0463368 0024751
0.324741 0.615660 0496558 0502924 0593861  1.000000

The pre-crisis correlation matrix for Netherlands is composed of positive

correlations that are significant. This results produces peculiarities that are same like

the previous cases. It is good to be stretched again that a correlation doesn’t mean many

things by itself. Therefore, the next step is the conduction of the unit root test.

Group unit root test Summary

Series: NETHERLANDS _SPREAD, INFLATION_EUROZOME,
METHERLAMDS_INDUSTRY, M2CI, ESI_EURD19, BAKER_SEMTIMEM
T_INDEX

Date: 0712717 Time: 11:49

Sample: 2005M01 2007M12

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on 3IC: 0to 3

Mewey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic Prob.*  sections Obs
Mull: Unit root (assumes common unit root process)

Levin, Lin & Chu t* -1.52796  0.0633 5] 216
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.11532 0.4541 i] 216
ADF - Fisher Chi-sguare 11.8843 0.4550 ] 216
PP - Fisher Chi-square 940065 0.6684 ] 216

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic normality.
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The results are in favor of the existence of unit roots, although the probability
for the common unit root is marginal. The next step will be the same as in the rest of

cases, the use of the Johannsen cointergration test.

Date: 072717 Time: 11:53

Sample: 2005M01 2007M12

Included observations: 36

Trend assumption: Linear deterministic trend

Series: NETHERLAMNDS_SPREAD INFLATION_EUROQZOMNE METHERLAMDS_IMDUSTREY MSCIESI_EURO19 BA..
Lags interval (in first differences): 1to 1

Unrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Mo, of CE(s) Eigenvalue Statistic Critical Value Prob.**
Mone * 0.724755 108.7936 9575366 0.0047
At most 0.438535 62.35020 69.81889 01704
At most 2 0.425525 38.21308 47 85613 0.2928
At most 2 0228771 18.25830 28.79707 0.5470
At most 4 0.198615 8.906572 15.49471 0.3741
Atmost 5 0.024439 0.890722 3.841466 0.3453

Trace test indicates 1 cointegrating eqn(s) at the 0.05 level
* denotes rejection ofthe hypothesis atthe 0.05 level
“*MacKinnon-Haug-Michelis (1999) pwvalues

There seem to be evidence of the existence of one cointergrating vector. The
lag structure decided is going to be three lags. After the presentation of the optimal lag

structure, the estimation of the VEC is going to take place.

VAR Lag Order Selection Criteria

Endogenous variables: NETHERLAMDS_SPREAD INFLATION_EUROZOMNE METHERLAMDS_IMDLU...
Exogenous variables: C

Date: O727M7T Time: 11:56

Sample: 2005M01 2007M12

Included observations: 36

Lag LogL LR FPE AC sC HQ

0 -172.2388 MA 0.000805 9902154 1016607 9.994269
1 -10.87822 259.9698 7.84e-07 2937679 4.785118* 3.582485*
2 18.60102 3766792 1.24e-06 3.299943 6.730001 4497440
3 7368678 52.02544% 7.70e-07* 22396237 7.254100 3.989810

*indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction errar

AlC: Akaike information criterion

SC: Schwarz information criterion

HC: Hannan-Qwinn information criterion
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Response of NETHERLANDS_SPREAD to INFLATION_EUROZONE
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The impulse response for the pre-crisis Netherlands seems to be composed of

abnormal results. The impulse response to the inflation is sharply negative, which is

something not expected. The response to industry after 4 periods seems to be a drop

that as periods are passing it somehow corrects itself. The response to the MSCI is

mixed as it seems to be a rise and then again, a drop. Have traits like Frances and

contains also some peculiarities that have been already observed in the analysis of other

samples.The response to a rise in the ESI and the Wurgler index is a rise in the spread.

The final sample that has been left for analysis is the in-crisis Netherlands.
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Covariance Analysis: Ordinary

Date: O727M7T Time: 12:39

Sample (adjusted). 2008M01 2010M12
Included observations: 36 after adjustments

Covariance
Correlation METHERLA... INFLATION ... METHERLA.. MSC| E3l_EUR.. BAKER_5...
METHERLAMDS_5... 0.0254149
1.000000
INFLATION_EURO... -0.000728 0.113939
-0.013532 1.000000
METHERLAMDS_|... -0.504713 0116344 1849960
-0.736004 0.080136 1.000000
MSCI -1.390131 -0.028139 3401669 98.33449
-0.879265 -0.008407 0.797550  1.000000
ESl_EURO19 -1.725694 -0.852876 4115787 1135593 1448953
-0.899195 -0.209905 0794959 0951355 1.000000
BAKER_SEMTIME... -0.023341 0.043327 0706414 1430324 1432469 0.058026
-0.602571 0.528322 0676012 0593688 0489818  1.000000

The in-crisis sample for the Netherlands could be said that it looks similar to
France’s in crisis sample. The correlations in all the cases have become negative, and
the correlation of the spread with the inflation rate has become irrelevant. The
correlation with the industry have become significant and the same goes for the rest of
the variables. The next step will be the unit root test.

Group unit root test: Summary

Series: NETHERLAMDS_SPREAD, INFLATION_EUROZOME,
METHERLAMDS_IMDUSTRY, MSCI, ESI_EURO19, BAKER_SEMTIMEM
T_INDEX

Date: 07277 Time: 12:44

Sample: 2008M01 2010M12

Exogenous variables: Individual effects

Automatic selection of maximum lags

Automatic lag length selection based on SIC; O to 2

Mewey-West automatic bandwidth selection and Bartlett kernel

Balanced observations for each test

Cross-

Method Statistic Prob** sections Dbs
Mull: Unit root (assumes commaon unit root process)

Levin, Lin & Chu t* -0.85130 0.1973 i 216
Mull: Unit root (assumes individual unit root process)

Im, Pesaran and Shin W-stat -0.97764 01641 G 216
ADF - Fisher Chi-square 13.2899 0.3483 B 216
PP - Fisher Chi-square 13.1990 0.3547 B 216

** Probabilities for Fisher tests are computed using an asymptotic Chi
-square distribution. All other tests assume asymptotic narmality.
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The result of the unit-root test is the same like the rest of the unit root tests
conducted, and the results are in favor of the existence of unit roots. The results are
harming the credibility of the correlation matrix, therefore, the procedure continues
with the cointergration test.

Date: 072717 Time: 12:47

Sample: 2008M01 2010M12

Included observations: 36

Trend assumption: Linear deterministic trend

Series: METHERLAMNDS_SPREAD INFLATION_EUROZOMNE NETHERLAMDS _INDUSTRY M3CI ESI_EURC18 BA .
Lags interval (in first differences); 110 1

nrestricted Cointegration Rank Test (Trace)

Hypothesized Trace 0.05
Mo, of CE(s) Eigenvalue Statistic Critical Value Prob **
Mane * 0.834298 153.62346 9575366 0.0000
Atmost1* 0.621865 88.92234 G9.81889 0.0007
Atmost2* 0.530676 5391216 47 85613 0.0121
Atmost 3 0.3511489 26.67953 28789707 0.1097
At most 4 0237929 11.10765 15.48471 0.2050
Atmost5 0.036161 1.325902 3.841466 0.2495

Trace testindicates 3 cointegrating eqn(s) atthe 0.05 level
* denotes rejection ofthe hypothesis atthe 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values

The results in the specific case can be considered as disputable. There seem to be
evidence of cointergrating vectors. The decision will be the use of VEC with 3
cointergrating vectors and a lag structure set in two lags, as it can be observed from the

optimal lag structure. Then, the impulse response analysis will be conducted for the
final sample of the investigation.

WAR Lag Order Selection Criteria

Endogenous variables: NETHERLAMDS_SPREAD INFLATION_EUROZOME NETHERLAMNDS_IMNDU...
Exogenous variables: C

Date: 072717 Time: 12:51

Sample: 2008M01 2010M12

Included observations: 36

Lag LogL LR FPE AlC sC HOQ

0 -242.74381 MA 0.040444 13.81934 14.08326 13.91145
1 -115.9368 204.3071 0.000268 8.774265 1062170 9.419071
2 -67.60473 61.75761* 0.000161* 8.089152 11.52011 0 2866487
3 -28.01547 36.44541 0.000232 7.945304% 12.85978 9.695491

* indicates lag order selected by the criterion

LR: sequential modified LR test statistic (each test at 5% level)
FPE: Final prediction errar

AlC: Akaike information criterion

SC: Schwarz infarmation criterion

HC: Hannan-Cluinn infarmation criterion
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Response of NETHERLANDS_SPREAD to INFLATION_EUROZONE Response of NETHERLANDS _SPREAD to NETHERLANDS_INDUSTRY
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The results are mixed for one more time, in terms of fundamentals. The response to the
inflation is the opposite of the expected and the same holds for the response in industry.
The response to the Baker-Wurgler index is in determinant and somehow negligible as
it seems to cause a rise but is turbulent and of small magnitude. The interesting part is
the response to the MSCI and the ESI. Both a rise in MSCI and in the ESI index seems
to cause a drop in the spread. The drop is persistent for the rest of the periods, without

any sign of correction or turbulence.

The analysis part has finished, now it’s time for the general discussion of the results.
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General Discussion

In all the cases there were peculiarities in the data results. Still, there are some
interesting points to be made that are in favor of the hypotheses of this research. It
seems that there were evidence of cointergration in every case that was analyzed, which
was one of the hypotheses of this research. Second, it seems that investor sentiment
plays a role as a determinant of the spread and in the case of the Eurozone, the ESI
index seems capable to capture the mood of the market. It is interesting that the results
in most cases seem to be persistent as periods are passing, something that can be
considered as a long run relationship. The baker Wurgler index didn’t perform as was
expected, but this on the other hand may be considered a matter of local vs Global scale
and that the ESI is designed in order to capture the sentiment of the Euro group. What
is important is that it seems that investor sentiment matters and that it also matters as
time passes by. In some cases it be argued that there are signs of inertia that need some

time in order for the effect to be observed.

In terms of the lag structure, the smallest interval was one and the results were
in favor of lagged values. It is common in economics to observe inertia in the beginning
and the effect of a change to be gradually perceived as time passes by. So it can be said

that the lag hypothesis cannot be rejected based on the specific results.

The hypothesis of risk aversion and bond quality doesn’t seem to hold.
Especially for the case of the ESI, it wasn’t a specific country that seemed to be

influenced but countries that are different.

On the other hand there were peculiarities from the responses to the
fundamentals. It is interesting that in many cases when the response to the fundamentals
seemed odd, the response to the sentiment was reasonable in an economic sense. Maybe
the interesting result is that it seems that the variables were function better when the
discussion was about the in-crises samples. It may be argued that indeed, the crises
made the investors sentiment to play a more catalytic role, maybe due to overreaction
or due to loss aversion. It also can be argued that oddities that appear in the in-crisis
samples, are due to the fact that fundamentals during heavy economic crashes, lose their
predicting power. The Euro-crisis although it had major impact in specific countries,
the pressure from the event was reflected also in the rest of the countries. Based on this

fact, it may be argued that the peculiar relationship with inflation that can be observed
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is basically due to the fact that inflation during a financial crisis may become irrelevant
measure. A more accurate argumentation for this behavior can be based on the fact that
the Eurozone faced a problem with persistent low inflation. In many cases it was argued
that Eurozone may be another similar case like Japan. Such results may justify the
behavior to inflation, because when the observed-anticipated inflation seems to be low,
a rise in inflation, may be perceived as a sign of the upcoming recovery. The more
important finding to be underlined is that the response to the ESI seems to be repeating
itself, apart from pre-crisis Netherlands sample which is composed of aberrations. In
many cases during the in-crisis analysis the ESI seems to become less turbulent, without
corrections and seems the relationship with the spread to become more of a long-run
type. The importance for such a result is that it may be considered as evidence that
sentiment influences the spreads or a t least, that ESI is well constructed as an index.

Finally, although the results can be considered as mixed, especially the result
of Netherlands for the first period, there are evidence that the investor sentiment may
play role as a determinant of a Euro group bond spreads that were investigated.
Although the countries investigated are different, some results seem to be alike and are
in favor of influence that sentiment has to the market. The important to the results,
especially for the case of the ESI index, was that many of them repeat themselves over
different samples. For sure, more investigation is needed in order for concrete results
to be presented, but still, there may be truth in what behavioral economists are arguing.
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Limitations

The limitations of this research is basically because of the method that was used.
The VAR-VEC framework although flexible isn’t based on any theory. In the specific
case this worked as an advantage, because the sentiment theories are in a development
phase, so the flexibility of this framework, helps the investigation. Another limitation
was the sample. In order for the Baker-Wurgler index to be used, the sample was
constrained to a range from 2005-2010. This issue created problems with the lag
structure due the absence of observations. It seemed it may be better to include larger
lag intervals in some cases and due to the problem that the range of the Baker index
had, this could not happen. The lag structure in general is problematic as a concept
because there is no objective criterion for the optimal lag structure (Brooks, 2008). On
the other hand some tests that were conducted upon the whole sample, before the
writing of this research, didn’t produced any results of a clear lag structure, therefore,
it is upon the researcher to decide, something that usually happens with the VAR
framework. The observation for the behavior of the criteria is helpful somehow, but
still, it isn’t a perfect solution. Such researches need bigger amounts of data and it may
be wise to be done in a broader scale. Also it may be better such an analysis to be based
on the whole of the Eurozone’s countries, but this is impossible to happen in the context
of the specific research. Still it is good that during the analysis of 3 different countries,

some interesting results seemed to be similar.
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