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Chapter 1.0 Introduction

Chaplddntroducti on

Il n reeams, mogtoot r odveebrastieasl i n fwhathker hake
capital market is efficiescahber fooththaes $f unteulrlie .
According to traditional f i mneamoefe ftihneaonrcyi,alt ha

pri clTihiegficient MaEMBwaslypst alkki shéd and deve
(1962), B)a maan d( 1PabmMmuehsboheSpeobdp EMH yvop o hed

t hat asmwst pfrulcley and i ntshbeamati daabodoeslhr el eefainec
Il n general, ttheeh &Ea MMHHon se ptel @aft edandom wal k, w |
random changes in stock emridadd otriembasstth gfr c o e s

Thus, the fundamemdaamepaliskatci phe odnti nuous ¢

priineslivnedsependent and identical liymgliiBead i but
t hearmrmo rules about the seandst Giteplabees i n
usedorecast the future. According toewhe EM

information regardi,og tfNermscaorntoanyt, | v ,h et hma ra&kdej
stock prices is I mmedi ai et,ianeddy ot htulbase yi ontv eesd romnr
returns from the new infor mag ilwumge siohwkeb/leangd
current finamonmalsr es o hfeangredal a hgéeé number of i n

tradi nigeser abég to produce huge profits in d

Momenet@imeat gemnsr al financiaeatlr enhde noof mesntoonc, k i
based onsBptaosctk sr etthuartn per f wir ineedd wte dwlepl ehm ftdahtera p
future, ampeéers$oomes pbobwirtldéyn d nt op bpeerrpfgasrbhne f ut ur
Thehwhas blea&mgreawnft research about momenst um i n
i ncluding Eur opRoanwesnthoe8pkt s imamk estt o ck mar ket s
2000), African sto,lO0®ar keatnd (LGrtii fnfaiAnnhedtscaln
(Muga and,2Senta Bmatr har more, the moimelsd wmkef f e
mar ket ibhuétxheehaomge mar ket , paonddnematk eOpcahle m
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ot her, hsdtneddgomtirari amesmuemémgglibat whioxkks

performed wedilt eind tloe ppasorm pobatygpcks that
perfor med powirtléynd nt ot hpee rpfaosrtm wehieé t riennetrhsea If u
exhiatiethsdency f osrprs hredctkwremesteedt hf er ent directi
| i t er apruorpeb bheatls | mmgogexe et aim, st r at e gwo rdksr imog e |
persiodd aal marewdben risks and wWhleat it lhiet ymaa rkes t |
dramatic tfhreeveunatilomeffect i s more loickallrys. TFh
in the fientgnciinavle smaorrks c o wlsd stunfefye rc oennta rnnuoeu s
momentum stiat & dqiyl.s beltiwlsdly an i nvestment tradi
regismetching betweenr mbrmewnd rishedtedid e c mamket . r
speclilfyyxalha es hott latmowWsede sormakeor masikom o predic
t he masrakne ment uonarsettauerener s a IT hgrieagtieme s wi t chi ng
i's builmabkheedFamlaithtielrg ary. bestuseéethet oel ati ons
moment um rtehppossi bBhd determinants of domest.

rettama foreign market risk.

Further, in the second main chanpéererducledexr
as aofeewxlptosure to systemat-ranrriresbklkethpdsl s.
Bansal and TYrma ven p(ee0s0edms-ednar i skhkgmodel (LRR)
severaleatofremasset mar ket phenomé&hrneéei kat egui
volatility of the mar k€t eeatm drt teRdeitvpiedi esned artaitl
using US asset mar ket data. Mehr & aasneddh®rnes co
phenomenofn uchtaua btsheee$ @ d inrs odrmp pstoxd knat el y 6. 98
t het udieedvede agdumhdlghersonaegouvrentr n ment bond ¢
contempordmeeus nafeolegh!| X adie@Bo. fafciatne fr aitoldsy e
tonter ptrdei s kK lugnt @emi issuocchk sr i st khiaggro wtéhr aarme n t bon

which | eadsemefsodfo mpensation for the excess r

However , ftirnaadnitcteicaol m @tlshCea pchabhsAsseCAPWI ci ng

twSidz2NYy NBGSNBIFE A
2

TNRBY LINAOS NBOSNEIFfd LYy 3ISySN
NBOSNEIf FT20dzaSa a2

u
01 NBGdzNya GNBYR 6AyOf dzRAyY3



Chapter 1.0 Introduction

t hhent ernati on®lti €CapdtChdydkntdds bi t rage pAPT)ng t
almeasure the marginal utsi loift y aafg ewealrttf ol y ot
examph@APM model cansoens t mawak eet w igeidrinued frioi |l fi aocst, o r
model s ctaen reesttuirnrmas ons. mid ¢ o pdiengpotrd fGARPM and
t he uncer ttwiendoyn nrnealr akteetid sp odrusef ntgd eas sour ce of
real ebonho@pRMe ek ohraieecs t heor et i calt ranadt wsryemn
t ©demthiaftysi tt h arha rnkaekte spa rstkfyo | iTdh u sh a sceodn s@ATPM i C
(CCAPM) was €aphpnanedyb§ajaat dgphrei caisnsget mo d e |
embedded in stochastic macroecsoénombebavbeuonu:
asset prices andi sgreanusrfnerirne dt hfer oW CAPIM consum
deci si ons sofT hheordues reiyhson gl tahmoalteprr ove a r el ati onsth
real economy and finandmabi mak ket s§d allkeheofr
measured byctomsugipé®edlnse consumption is the
portfolio. However-pbaskd cA8dsi aoteopsempt hene
ri-skee i ntaé¢ masstn thraavpeeet 1 ve ti me pref errenrce. M
ri sk modeslecruerliattyedr et urns to macroeconomic f
framework. Thus, the model haisnegaonbmbsedt hebe
Further, the mbtp Htooa re xpphueowiedndy yti Wwiegt hf awaht i ocr hs

interpret t he Tmo ndeon tragan Il gffsfeetctup t Babocwotr e a:

pref et bsetcoec hast i c ,adntdheecoaamnac £avt oobonment. Mor e
the equilibrium asset prices in mysdedmdel, |
Campbell and Shiller (1998). Further, 1 matec

results of tihneghebmal abhomaimydbseEismb lgantei qomr evi o u s

l' iteratur e.

The thesgssdaiss foll ows.s u@hsagusiheer eX.flecti ve n
hypot hesi st heenvcalenrtt aif at yr e regar di ntghtewdlbe mo me
regi me swetchiChgpmed 2.2 exppamtdfsoltihe odarntsat r
vari abl esadesB8aypsti arel adtdhiccmdiéogasome swi t chi ng

Chapter 2.3 reports the resultssofasmoaweent vans

(0]
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presentiesgl|l tbeand hBk(agessanoesbimati on. Chap
devel optmdeotngonf ri sk medckelt i amdalcrsecur-i oy r et u
ri sk model. Chapter s@f 2t lraupd armigssk dtaftoesl eghs 0L e 5 ts
acr essesc bf onh e tsoldieda dmdhseomu |l ati on -destgonfdrl or
run risk. Chaapntderd i3s3 susfessmogne henser i ¢ al and sir
resul ts.suhsagishers 4 e g gdsisraencdt fi wtnusr & orresear c h.
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Chap20by nami cs of f{Moaenetnd um E

2 .

2 .

f u
ad

ra

L1i t er Rd wirew

Ef fli Mae kkyytpot hesi s

There i s a consasdwetreatoh er ,c ort rtov ewlsgygt ext en
efficiewhet menrd tfhue tthetrurn on secourr intoyt .can
e BMHukRat st oardexmarknet y neffiecteng new i nf
en new i nf ortngad n omi [Agira naaiskh ugu iptr @ mypgadd ¢yd y e f
hare prictelse (Thadietfiooreal EMH pwohiifcthe en odt t
chnol bgstal oanadundvaszead . al tnoainll yesties det er mi
dervalued stocks or igmweadtermd it tso gdaramifoomliyo t
| ected st eckFanoar (plddr7tOf)jo leixop Ibap otienchgthhh & E MH
set pri cegsnbyatdime di mé etV gl i d, I melod \hanmt wionmfdar, 1
ices should foll,ow tao wkasn d ogaebtmeart akiagl MHe@ b er n
tuamenot ber @ gdeernd |i & dtssedccohfn i whail c haradh ack g mel a me n't
opMaldki el and Flimgh I(tlpP&t0e dnaarl kseot participar
tional profit ma X ihmisssatti opnr i lceelsa va |l dsuore, a |awad

ail abl e r elMevaanmreth iMaF br edbmp2 @0 Beex@@ibiyed t h

ndom wal k meanss anh aitenf fi dercnhastsieed n aptreilcye and f L
obstructed tm¢égormasichanifeé oiwvut ure will only
f ormat inoont b utp awitl It he current i ndempgnmrdence
muel son (1965) also stated that in an effi

I mar ket participant stbheewkphecpratcensehamges
predictable. Due too0fewves,r anaoumu Fatayn dpmicgene
uctuate. Thet by er eli ¢ varstetintcfadreflbeet eucsaesdt t
tawreenges i & sthec k aprdioane s adio@m® t o fé mavbel seteo rcsh a
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t @bt ain abrmorwhaikecche ed ut hal Ineanr,k eBr.eal ey and M
redefined thasefomnieciiteaniwshmamkedsi blseé htam ¢ dien
mar ket return, which rmplieesst haesahdeegqahlaece
thedi scounted future cash flows. Eakivm®wand N
t hat there:iaucep adrweot igpeia ilbarist Bei nf orsmaatdhen i n

i nabil ity eoafr nhendv eghtt ;erds stixaw esd s & feft iucinent mar ke
2. UnZertainty

Many shaweaessti gatfeadrt oo peasendri fts bas
uncerBasatdyon the notion of Katzohab9Bel pebp
that agentsodé beliefs i nt RBE dirtfelf egretnrfeurearplryo bvar
in the process of equil i brium. | na nftaecti,p att h e
makimmgtakes,i mphoircchandrtehme. otThlee SReBEmi st akes can
r eassfoowt ock returns, and the aggregation of
uncert ati hfaacuottatdlyamges i n stookisptira@es mi SsSk
Di eacnitde( 2018) explained the Heterogensbatsti Age
t hagdents are hbohepovgeseo 5D c@baidr, & 2 raanca i 21 0
The HAMamewofknasreisal marsk et e dwintamotst he in
heterogeneous investors Whté& ivsaeiwopor thaenhta vti
expectation f eiedibachkKAd®bohanpsmapgeal gadredeci si
based onfrmendegasbses variabl enndeamd st varaatbu &
determined by agentsoéstxpeadd thf e olaian e aira nnha deer |
tallustrate differ emnaf enmmadrokgeetn ofuls u cnteucahtaino nssm
i ntceanan of heterogeneous agents, instead of
indicate that sas et gepnmiecat eduendagieanous!| y.
i nvottlwe main types of bel i ef,oor ( exitarmadg cslt et |

fundament &lhiagttg & heex tdreappeonlda toonve met hod to pre

K A
I

2 ¢ F2tt26SR | NEDASYSHRBRONPYROITt COYilbpomwdcpl = mMdbcpoovsE [ SN2
[ dzO

a
a omMpTtyo®
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establish their position imaitnlhieadmarek entf or Tleer
pritcendenaoadese,xtend t het hei fffremrdcamentfalgompr ase
fundament aliirstter dadhtee @amoirnee vtehsed ioek @fr i ce t o it

pri aeleomg t er m.

Verardo (2009) revealed an empirical rel at
t hneo me n tf ¥ meTcheesitrudy wused t he @fiosrpeecrassitosr @off eaanr:e
estitmad ediiwmerisnivteyst or sd Dbfedsrit@ofck, varsd becomntwyol
i nf ormati ont Huenscseerntianianttiyono,f f undamentaalds, t h
vol aThki tsidndiumg r at estvi tt Indotei @gdrotgfemleii ¢ y of bel
momentum Jraerng,rnkee afdevédangd (208t i nfor mat
rel ative t o tvhaatuek naonwbliegdugi etayb | e aensdt i emap er itehne
accuracy of firm value. The result showed th
not eoanrlny | ow e xlpetctaelds o ehaasversa strong relatio
momentfuenMeeKaaonod Rytchkeed(200%)xi onal expect :
(REE)het ¢ hogiemfeoumé ¢ agents to find that in

information can produce positive autocorrela

Bouatamdir Martinez (2019) indicated t hat
asymmeaveg a signitftheaaxt erftf ect mar ket effic
asymmetry. Thenae kieg & fdecl iecway t wiet i ufnldwaente und te
of ckBdnang a( 2ro&Dweal ed that i nformatioobonuncer:t
share price continuatcbnomalomahr eat iamms cirrm s
hypot hesi s wapsr ibheseldt sonf rtome behavbhyhan)] fin
Jegadeesh, and,ilsakdmitdhugrke rde®>s®&n)n i nuati on i s
mar ket response tobWHinfehmaiien; (20@lseanddDa
Subrahmanyami@GlInh&atp pokepltowgispabmpt adebyagee
i nformati onZhamgeh)(t220i6nBtbyh.ee e t wo exasnutinteesl and
subsequent hypotihe s is $roeMilfaretwref gomairakteidars e o f

psychol ogtilcead e bhiasssest ewadiohgh ® wermre ptre rea eref | e

T
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i's more uncertainty regarding the implicati:
Conseqiédbanpbyp)f2d@ha that i f plhsehcoer tc ornutr fniusa thi eoc
the behaviour al bi ases of investbéebhe(e.Qgs &
greater pwiigchee acthearngienf or mat i o h haguntcheorrt aailnstoy . f ¢
that | arger i nf or madteicd ne rupneccdtraetadki mtey urr ens wlhtesn
arr, vamdncriebalsee expected stockarrrdtvietsn cWwhe mpdg o

that uncertainty delays the stock price resp

Much empirica&loné vtirhdaeta cset ohcaks mar ket s have a
fundament al it hfiasf ma tmiaa sgor neadugarl d yd among mar ke
Moskowi tzsd®20t0bhgt dekaryersipataoss e nf b omahiownt hat
l evel of mar kesgs t fordibheetyi ofno uinndf | tuheant t he most
generate a high returinntperrémied ne@mveidaileq uciadintoy
ef fand mitaoruwture effect. lex pld Adbaft t dbgpe nhtest ea r
shaped pased asnChmdarel | a.etHealand(2006)2015)
cont i-tniumaishet erogencansiys taugmnedratmemd chd,la n dno me nt
cotrariam tarraddeex ami ne t he effect hneafr kvear iporui sc e
and profitability of various sttroatke gpireisc.esT]|
conti puoussatrfeemmetdhebymovi ng aver agge waf chi s 5c
i mporNMameag . specipfriicalrimyrreseec st bi viear ketheshocks
momentuncdnrntaidideresa @tocaer. be a@eberimetdabi |l ity of
trading to maHkwe vawiotluaatthiesntsy tam bcthaainrc emo me nt u
profitsuWaeassbohoddt dd0i0AMHeidn-ameketi marilset t ha
fundamental i sttt ametd ve hartt itshtes s ameo ctuismean Fu
gat heriinsge eixnpear tcert ai n ma iblee¢ weaemlrad |yh anrgt iosnt
shdretrm profit @lraen creosr.e Qh a&kretliysttso choose ma
tr ehhwthi chotdtodeviate t sbemweén theetnatdens ar
to complex dynamics in thispmopesedB8a wime dcdl a
the demand of heterogeneous specul ators can

gl obal shocks).h I beeweens dichhersenmitt cmar ket s

y
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strategies according to behavioursdi spfagets
that tradersdé behaviour can expanstoéckhapci aé

canovememtrsxwwd rel ati on of mar ket vol atilitie:

2. .3Momentedrmect

| n t Rle9 8M@isd r ge amount of financi al evidence
the future stock price depbeeBdesdbnanhtheThpaleér i
found that the past | oser portf eluino piaett hwa nl
portdw&% oyeat tah@anmar ket al ways tends to mea
Mor eoegardeels h (1990) and Lehnpemneandbh®®aperihab
appeara d-toerbte otfmecannd r ev e r4s iwoere kmse e sSulmL 9 8 6 ) F
and French (1988), hoRaatnadr bhveackn cdh | py @B S8 1 ¢
contradi ctreergya reananmpe otrneew a | Kk i thhlaeto gbyased on psyc

and behavioural f asctaor et gthotels amal Beger ektuen

Thmoment um isst rvakdeeglyy andi mctcleet pdbl i c and
arenabBriefly, the moméheuthedf § cntv eosu stomw tsk atueyg |
t hat have performed well damdogdébd pdaduiafsiegs t h
period, and then hol d adqipeciufhiversiaommeapppoatcth
whi ch caas ipgmidfuicceant positive return. Il n ot h
and sell epadéees$hmaand.1OB3) primarily put for
specificaleldyt odkheybaserddkcon pasthertetiteumm nfsoro vke r
mont hs. Thaesyh ed erfaikniendg Jor f asmat hohdpaegi pdr i ac
t hey mBbhkoedks basedi mnt lpastanmlkitrug nperi od i n
di vitdhednt enqual |l y wei ghted portfolioswasThe po
called the winner |l porwiohidwashdwtlesepyo ptofda
Mor eover, they observed the performance of t
winner portfolio continuously has the highes

t he | owtlsé nmotineeénd urhaes¢ t ect ed. T hehye iessuenamacrhi sheyd

¢
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anal ysingndthecldmexclange and New York stock
1989, bwhpihoolduced strong profitabilsftaytiloe@hey

e xgitnhe systematic risk and | ag stock price r

Grinbl att, Ti t man, and Wer mer s r(€el9a@t5i)o ne xtaa
mutual funds. They pointed out t haa dturnat engyn
whi ch can rgiaadn) upsotseidt ievxecess woéthwrerss orMoraa otph

moment umbgygt patetédagyorbitnagi n funds thaTheeadiohomes

al so expounded that mutual funds that adopte
anthete is no evidence to show that fund ma
simultaneously. Some wear | ybystlLuodiaensd aMaocukti nnhoan

and Lehmann (19%0G)s, manuvedsh aaggnadnefd@eundan hal f

ategies produce significant proki hso whewa t

S
di men<irassessct i onadvamanidngwimaltt uasi ous ranking
persiaondd tested 120 different momentownm | andde dc on

t htahimeo ment um strategy lhad <iomitl alve pwmodit r ad 2N

1947. Al sxo,f tmoanemrtaufm tanhdatemdaelmr éxaml ai ned b

o

hanges in mean reversion.

Moskowitz and Grinbl att (1908 atiilmdwssttor yt e

componenftesutnhdbBhh eynoment um trading strategies f

when they corntrryolmoenk nftawrm.i Hbwever, the i ndus
run i s | ikelyt hset obcek smormemgeurm.t PAarper si st ent

on the medi umhenfefreiczto nwi Iblutbe el i minated after
thereni i aastt jenfdfuesd to pohffea ptrorf i t abi |l ity of the

Jegadeesh angr Bistenmgpre d(i Z2@®@11)evi dence that s

wel | I n-12h enomad dhs gfpha wd adp ¢ i it gwgenl | i meflBe f ut L
mont hs. This pattern is consistently profit:
mar kets. At the same time, stocks with high

than stockas@winhng®omoment ume meMgpateiowe r ¢ uminle a
M N
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retitarhe momentum porddloée inmetwhrems t hfeywit eseér a
from 13 to 60 mont hs, who ftthe ri sd shb yhii bhealinacweioo u
These alttahomesi t hat S 0 men dri eclag veadn tt heavti dmeammen t
responosdyusmwd mae ke trbeust t he ssrceafltebedfl eprredf i

parti dinpathieomompany and mar ket activities.

George and Hwang (20640 e@xamisedt iar momsn
anain58eek higho investment strategy. More pr
was deasrwhnevde st ors take Iscdirsgetiwi nlnoesre rs tsotcokesk s
stock prices in the | ast onepamsotntlh2 omeemrrt Hsh.e |
compared with thesi npuwegptoeegladseslat agd Ti t ma
Moskowitz and GrinblattwééR9B)ghdOhegpvéstumdnt
generate higher moment uem ptrioefy fcadoh & ristiyk e d enf fa
antdhe-abkd bandceemoved t he ehavrewsa rme iprreotsilurcre,d e g

doubl e momentum profits compared with the pr

Ammann, Moel |l enbeck and Schmid (2010) exa
strategi es kas edIsd otSdtdeenidoalrude and Poor 6s ( S&P.
found that high turnover and the dootnh a«foshasl,
particularly in stocks with small capitalisa
t hatsl oplges i t iioindd vorual sted dilsst haen ds t solcdkr ti nde x
produce significant elkatesth evetcwenendsinbgl3eh etyo adlisf
ri-ad&j usst memeah as the capital asseRr enrciheitnhgr ene

factors model

Li, Brooks and Mi ffre (2009) explained t
profitabilityadifngomematengi es iTrh eeyhmmdroinsded
that the trading caglteeawe m mthheen!|wisnenre rp oprotrftofloi
therebbseramed asymmetry regarding the tradin
potfolio,esewhi thefbocgs trading cosof gmalslel | 1

si zealaonwd trading volume.-cbButs s;seirleinygvt éd stread e

M M
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choosing the overal Bl | otivhsk svit mmetshh @ n d Bl coest |
They sbated that the profitabitl ibtey ivaiftt dmoguntesn tel

adjusorngystematic risk, | agging reaction to

Rey and Schmiatlulahpd® arcgpped al i sati on stock
mar ket index, and only irwsestradeigy shagl @dos$ d
wi nner and one | oser stock at tohkep praomei md tmeel,
45%. Granfd iMar5Jiiho (8 BnBotnheantt um strategy makes
i nvestorisnapnloymghlodi ti on. Buhéheransfcthnopest
obtained huge profits due to the |IlmrEwr oppme. t
Forner and Marhuenda (2003) discovered the m
stock mar ket .t fivboenye nctluam nsetdr attheagtgl zh amso rptrio f b a saik
a ntdhiatts reversal producesnproment ahgé@miesd. i Na
and Porter (2010) r e-se an emogvdecnbehnet soofu rincoense notfu r
in devel oped and devel opinreggtec@auntmoimest eAns pa

observedosel per oluatted est hass g@bdd yasng correl e

Afailure wapl ahabi @m ovi dceadqg v ecnoenncte r-me intgo & ter
momentum profimosvemgntusiamgngoi ndustries. Nart
investigatedft mempnotmtabrhtegies in | sl amic
momentum strategy is effective when,anmndtroll
seasonal mode. Furthermore, they also expl ai

i néhoaee xXthent of mo,m@unbhm@ains k ec ammpsmae \ait dbee ¢ & @ r

explanation for momentum pr ofeiptosh eetdlr mo me n Ha g
returns are highowhsnwi hiebt ghgi diaadywn droasteirc
stocks with high idiosyncratic volatility. 7
volatility suffer a sharp and f &sntonmeenvteurns al ,
returns by undemrédaatfii annd aaarkd/ ot dveo Imataie In it U yn

effect. They also discovered a positive rela
idiosyncratic volatility, whitdreo merstiwm sr atnuri

repobryt eJldlegadeesh9@an)d. Tit man (

M H
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2. 4Two r esgMimec hi ng model

Hu a

=]

g and Tsali (2014) examined whetdher agc
moment um sacoateg@yian strat egyaptroe viinopurso vpee rpieor
financi al crisis, as well avse retéefsetcitnigv ew hoert hneor
period of fTihneayn ctibaal b dctrhiessies .i n (m®anteme utm Sttt m att &
and contr ac o uwlndedhthraamtcegypioo perf ormance before
Further, during the period of financi al cr
performance of agdrne scsg nvtéerhagsrtcowinh t doikamu.ps tar a
domi nant pomsd aa tognn i fw hci acnht I mpactt heeggt Bespeef
growt h Thenaut horssugglestefdortenadoudwmhi d c iman ag etrh
contraridam etihhataeagy sdbeperformance when a f|
Dobrynskaya (2614a) spunpl € ordwa a m,ibce ciamwses thmegnh
moment umc gmmdt t Bebye xtphleairniesdk c osnhfeomuemd ¢ .hafkur
momentum crasf omocaimhsa anfatrkret 1l cr as h. This dy
me atmlsat whencal markevestsors adopt theikkanda
switch to the contrarian strategy one month
str aftoergg next threrf & emb h tnigs etvviee t momemham str s
food that this dynamic investment strategy tr

whiarmeoughl y ghentteirmeadhdmer stt ammarfdr onmment um

Wang and Xu (2015)rexamipmed itch ea btitl mgiye 0,f t

especially the predictability of market vol a
and statistically significant relationship
Mor eover, there i s a tdtreiametiiecs dirfefda rcehnacbd eb ep
momentum strategy and the total predictabil
mar ket . Fapehieod a@af t eow mar ket tviodoarneinltiutmy , t

strategy has a si gtnhe&riec aanrte iguwcirteea sleow Nnoe aarb | ny

mar ket is down, and aggregate fluctuations a
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Pastor and Stambaugh -s(ect0i30 n ad x arnme Inaetdi otnhseh i
expected securityyorenlrans |l anyg sensaiggireigtat e |
They set up a monThdiyr | hpqeua tdd d/lh @ tn da chaitgohrer 1
occurs if there is a | owehreeltiugruni dant ys tsa cgknsa |
senseéesivotligrqauatdahaystifsek s wi t h blywpvp rs@xismd ti a/li
7.5% every year. Hwla uwigl éeagrsimeRtudeisragn i@dell5 )t o
momentum premium based on Thaesirdel awdt ISt enmnb &
structuwabk bbétekgmowmi se the correlation bet weeé
ri sk componends he Adswitthoemiad @ yprawlatsi pl e struc
breaks, it is more fl ekhblnme taendd nadmwbuercd toe ,al c d
inclhhgediwang and c°Sarecyh eflolun(d2 0aOn7 )ab nor mall ret
premium during twao9pEs i adddo90B8l6s Fad40ber, H
Rubesam (2015) pointed out t hastl osw ndcies atphpee aera:

of momentum proy¥ hé sowasr detheacghe dafn d htee lha gdm st

Hamilton and Sus mel (19@#M piwf @equnan a yh aut artiheet
volatility can bMartkswit edhibryg amoddieslic,r ewhei ch r
varisami bomsi ness cpyecrlieedsst ramfreisc deux panrgsi on and
ot her r fhaeadrscdher svesti gated t he rreegiamteiso narmd

economi csusgnnd ihtei -8vmirtkohvi hg model

Sinha (1996) wused the GARCH model to stud
mar ket. The model adopted probabilialyowo mea
| evivlol mdepbendt mg eanonowminsf. @wddhitt t he macr oec
components can signifi catnhdttyo cikmpeaedtuem®si sste@ark

violent volatility in an economic recession.

Wu (2016) examined the asymmoatftr iUP momohe DOWN

mar ket states in the Chinese stock market. T

S{OKGSNI oMby dpos {OKFfEftSNIFYR b2NRSY omMmbppTt0 ! a32S omdpdhy v
Mn
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using dummy variables, which can be foll owed
Y Y FY0 Y 5 O0w0 Q

wheWYe preprgasentmomemet ur,nhat tsemehe differ
retsormmwei nner and sldoagent opaohtef alliifd er ent moment
There are t wo: "douamn® cviavi @B thds i s equal to 1 w
iaJP (MWNQ mar kwhi msd¢taantse a positive (negative)

Y i (Y 5 ) means the average momentum return

Yo ohn oY i YO Q
whelWe j denoeedi f hmomeoeum returns wunder
mar ket states. They found that momentum r et u

t hmomentum effect f ol |l owihGlge sBE®OWNK nmaarrkkeett .s t Miotre
t hey al so froeusstbotrthlea ts utbldered a s ysminakeetgreyn deefnt ma
moment umarleaw rinisqui di tvy, hi ghaentdthmaankedwndetur

reaction of stock prices.

Cao (2014) proposed a threshold r eegernessi or
the momentum effects and the volatiliaty of
t wo r-egimehi ng model betwednree er sn@almeme¢ gimme ¢
switch from one 1 8@ ma&c hbaon goet hidnri tryeepifvnoet o ¢ k 1

ret gpeci ftiteavlobgji me switchexpgr enm®dgded can be

whenedenadtheese ment um paorltdfiearigi @®dEr eltemronaensk i n g

peri od mar kiet d emdrtedrskliintgy pe®j axd demnodms

M p
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indicator fTasncthent i édhholad ipsarbaerdeave rt heVhemr

parameter, the iaeadualtt on0Of uhltemontlfée ) mMoment
contrasit ,i swhaeemove the threshold pasagmat ernt,0o t
1, which meanssFatheewmersal tloccwgh wusing Ba

threshol dt) parambdte® Ipe afudchiredd .a negative rel at

t hmneomentum trading r et tt hmeo naenndt uma raknedt rveovleartsialli

wel | as anvseirgsnei frieclaantti oinshi p betthmweaeki por péoli q
antdhheol di ng return in the momentum r egsi me. M (
of the threshold regression model, the new

momentum effect athngr ddwece evcearsarhi edlflexctsi gni

Yang (2016) explored the dynamiar kmotme nft ruanmm
1991 t ¢lef200uln2d no momentum profits in Chines
rever saacrmpreesf istasmpl e peri od. Il n addition, h e
produdeomitghari an r et urmnemp art ded® tioar libEOtVKNstt at e
statdée&urther, he fsdradtedhbied h datatt hpbheer féecmpoaonvceed o f
strategy in the Udoinavgeketa issp etcd d i eix ntgae nees,h o |

price revefrpsrailc ei ncsofn&aidnpueart,i oQuti errez Jr and

Abdymomunov and Morl egt ¢ 2& IsMnirtlacadw pntge dmoad etl
examinearttii antei obnest as in the CAPM for the BM r
across mar ket wvolatilitlye rlegt aneand Timar knetd et |
switch between | ow and high vodiagnilsfititrcpanmgie g i
evidenc-e a@mftimineetas across mar ket volatilit)y
CAPM. Al thougWwi tgb kiomaldg itme n al C AbPeM rceoj ud dateegdo me
believed that-veahe atamba wietriprteit me et urns on p

with the uncondi tiionnalonCGARYho npsh ootfk c mhakey vo
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2. 2 DaMeatolrdodogy

This sectsibbedata and wteglein mehih® doé¢istgyr c h.
set scomnwti se datsa ispelcudiicmgtdana c osla nadhtei on,
datmnalpyrsocsess .t ibecoadiybe momest tm ,whadhng s
foll ows the paper by Jegaddeependaenndt Ta ntdnainn de
variables ameée wdeegtmbed wi ticshiensgt. arhB d sskhleldy , t
Bayesi an medthiomattidsoawsadanha switching between t

and its reversal s.
2.2.1 Datasspecification

The dat avhetreadppsed of the monthly data of
stock mamhlktstamak mar ket from Jamutaaolyt L®BO® t
ar7e7 04 effecti veThsetsoec kcsb hfipotrh stencea neSs.t i ¢ and pr
t heS stock market | i st e-d hen Ntelwe Yohked NM&IED ,
(AMEX) and NASDAGQ sTes lbdiateteehhed oldg Smasrtkodc ke
Centre for Research in Security Prices (CRSP
a total of 5588 companies, obtai mped nfaartgan L o n
i ncshualedi ng retsomst hetbagt priradi ng amade of

mar ket capitalisawuisenstoTpeveesaritdeFetanra
t hcer i me@aaslure of mar ket volatility, t he dai |\
reslimartkevol atility by the CRSP for tthilek US ma
mar ket , which can measure th&hemf ttodnalil lanar k e |
reali sed mar ket wvolatility can be expressed
B 1 il
” va
wheres the daily markidits reher meam ofemammotn

returns over T tr,addnidg Wdlag snumbemeoimont ddi ng
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Further, to presentetlimsgcanorhuwlttiilplty time mbaitlf

by ttrheedi ng days, T, which can be foll owed as
” ” Z"Y

wheyedenotes the monthly market volatility

In onederavoid missing tdhatsaadalamympant al | bhi ¢
sampbaeve incompubetegreberdanking periods and
any ffomr mathilchhe values in the Wedaimigs ped i W:
removedt hiTehsuesagr ch avoit diso swerad idwmdlr, schoomptraei n s
avail able sampbersil i goi dvbydand il liquidity
sampl esdad dclsutdoec ks priced below $5 edegaddees
2007)r,e nadivdee ott ek s mal | est decil e of market
l'ineJagadeesh and Titman (2001) dsharasditaodae
on the Unlisted Securities Ma#tkh@edtufgtU&EM)(( OTH.
companies, the Alternati ve -Hxncvheasntgnee n(tORVERX)k.e t

2.2.2 Momentum strategies using ove

Theomeneb@mect mankssttigpgtkhat e t he s ame eaneanrte p
witdntiimutehe future. More precisely, stocks
performing wel in the future, and stocks
performingtpbeof ufpears whaireddaornrm signi &i cant |
Accor degmag etesh and Titman (1997), momentum s
Stocks were selected based on pascbrtaiemghrens.
retn over thé€Ehewpsesbls@domedt hbe foll owing retur
The ranking perixld amrd fhorlsidavmi§e mp 6g a réideachd 12 7
and therwdmeteot akref 16 momentum strategies.
portfolios in the ranking pertieovdoiadn dsachnwe dbiindg
spreads, pand el pg eesdcd umrealcdtioo; n sL 2(hBeagnanddeaens he,l €

My
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Mo sWwiot z6) .2FDbr aBkxammboment um strategy in July

were sorted overhetthre tphaes tf o6l Imowitrhgs S nmont hs,

in the first ranking period was & ahdnefdr dmom
August 1979 to Match 1980. Jagadidelsimesanandil
(2007) found that the profitability of trac
synchronous -as3lkdsange aidnhfer ebgiudeentwa s aa i fnagi li dvr &
one mont h.weTfhaer tsheorc ki vi d e d pr a tantven ggchet ceidl e

portfolios with eqafaltlbwesiegit poThd ottop daci It é
t he bot tod mtWiercn d reo hagpt chret fholgihoe st return. I n ea
return onwaesadcshe.rdvéecdc bedi ng to the description
t he oreat wWrers es uedpaysnto mt b hies ¢ owmad wteedafltyer del i

the share price on the | ast trading date.

Tof orm the momentum ¢evadtulmeg prtofaitteghielsi tayn
strategies, all the compani esbyastacktafntht
t he-amthpl d return for each company in each mo

cal cul ated as bel ow

0 Y Yi p 287 Yj P 2.2
Yh p p
wher e,
0 0 O+
Vi R U i R
Up

wh e r0eY; denottheeo ment um por tofvodlrh w6 pagtefYRr mont hs
denotes the simple rjetuRanlinngegairiiad J iad
mont htshiiense &g am.®Dy are security i 6s pr, ce an
respeclii Vel yp.ri c4. aActomei ng to Moskowitz an

Gege and Hwangf i(n280mMc4i)ng amesnnednft um portf ol i o i s
M &
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portfolio,tlkwhigdh ngeagmssi ti on in the winner p
the | oser portt drleatour n normotthhee nmohpatst,fuint apboirltif!
of moment umamner atbsgireesed i n the stoctkhemar ke
momemtmueFur ftthers assoptdged the overlapping tradi
profitalwmedmdryt wm tradi ng,nsetarmag ethpera cefaictha bmol nitthy

t hmeomentum trading strategies can be obtaine

Fi natlhree,t urn on the momentum wpo kti intgh eoou t wa ¢
di fferentlweebdsntnmaehre wi nner satndt h ®@send pofr ttflod |
day of the K tmaevteh . a@himdlef ore¢e urn on each mor

oeach average moment umpebeetluormn, can be comput e

0y

™| O

P
£

wherYg, and®,, araemverage return on the winner po
in the holding pgdreinmdekKeambes podd ifkeims. onl vy 3,

and 12 mont hs.

Anexampdre betsetnadertstand the oveFKilragtp,i ng m
moment um tr aidsi nsge Bs*t@rpa tEelmey f i r st ranking per.i
starting from JanuTahreml,19 & &iearsaitsMaanrceni riaOBkde d
ranking period to acquir e ttiien nmesrmdpotituhre @mardt
|l oser portfolio), adgri LTAB8O0O Me kMo mMemea tumd h € |
porthastia ®w®amgentdhf om May 1980 to October 1
formation period should be fromaMaygl8&80.at
should start from January 1980 plus J month
contains a total of 468 mont hsg hpeolrnt faodydiiot iiofn,
hagywene out of Dbusinesssi AbeoL8PDBDgdababbhsedet

al |l vahudo doqdueat oomgicguodirekdmswn reason

H N
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administration/ administrative receivership,
hand, the money r eceiivsedr eionrv ewdlewe i ®mf tdhteo cp
weiigrmdwhen t he commuadnpy ctacsqtua si ti on/takeov
suspensi on/tdenothtseatncomrs lkesdpendedoe®!| untary
l i quidrade omdh@aaigpe f orei gnesopeagestedti nto an al te

or is sabjeowdlisesation (Arnold and Baker, 20C
dat aset, acDaomslc ngGtt iod @msh201®e reasons for d
i nclmedgers, ieqwihdatgieesns, or Dbeing delisted

commi Noitleyb. t he reasons for mcesregbhufgtnecas
valid prgamndusampiroteetlruaddei ng on the current e
t oalccul ate returnsgdueand miishBicmgasspuesopiieans i on i

trading oarmurnkreadwmgexanhange.
2. 2daBi ables description

My moidneclor por at est hheomenvami @bk etshdbdoil @di ngt ur
peritbdeé, moment um pthréafndkliinag rpestrurord,i n he domes
in the raakdnfbopeirgodmar ket voMarny |Isttwydiieas th
examined the rehdepemsiepteh@ar wadbdartsum portfo

in the ranking period, the domestic market v
volatil ity i n)atnkléadke paennkd enng( ipiebreiioadoment um por f
return in thedomekthng marked, vohatility in t
mar ket volatilit)y Moréhepeemkbagl Ipesaadch h

i nverogaeg el ati on between thet hmomdnhgmpper btiola
domestitc vhoardei 1 od g .-Glnalr Sanh2 @l ?2) proposed a
framework between momentum returns asd the r

variance of daily ro@t wexmmi nWangvhand e Xu mae R

pr ediilcitmyt etr mes -vtaifrnyei ng momentum payof f. They
robust power to predict momentum payoff i f
controlling the market stated and business

H M
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valti |l itsstremgi nn stock markets. Thus, C omp e
variabl e of rmetr&ieds groil faitadntt yexpgpdofanpt ediyctpiov
powregamodimegt um pr o,(ftihtea bpirleidtiyc.t afbnfde power of
commai nly from the | oser stocks, and st he pe
from whole market perf or@amntce( 2M0 5)s peltdwe dof
mar ket returns maukedl &teidfnodr wfcoausntd vtihaat mar ke
negative relationship fwid hl dwev aleatrielsistiy nl g
relationship with t hMotr ecomaeayelsieqain avweluatdi lai t y

negativehirpl béft waeen momémdmukni nfrgetpe misod nand

retut hheolidii ng period. Thermre areadg avioa lpfloosrse op lec
t hiiss t hassmavhleonc eitm stnhe ranking period, -the ma
react, anlheotnmeenrteufrorpeor tfoli o i s also more | ik

in the hol ding ptmeoarke.ntTuhm s htese clite gahvaste ovfi | |

—+

o vmoh he diamectlimncontrast, when the ranking
mar ket i's more |ikely to overreact. I n the

adjusted in the hol ding efeframtdsk vieettida cntgh & o w
ot her  hfainmdancihals cophmdn oimesn owmi t h° Wiheeann trheewreer siiso
upwar di manmnendt um positf otl heo rranhkannegs eolecglo dv al ue
according to mean reversion, benorketl b&etl yper
l ow, which | eads .RKion aalaldyp nui thisasnst v ¢ eetvie@ sstat o s s

mar ket equity returim dinfdf evroelnatt i rha rtkye tlsi.n kTahgee
underl ying expl anatWiotahs nc @& erpestewri o ucso rrreeleaatricad
stock markets, stock returetsuriontshosmek entag k ed n d
simultaneously, the market wvolatility transi
spill over effect. Engl e, lto and Lin (1990)

spill overs. Oneotihsd dtidde Hieqgh e wawel atyipl i ty, as

never spills from one mar ket t oalatneortnhaetri vien tah

45 YyASETZ | ANBKESATSNI YR {dzoN}KYlFyel YIS mpoyT 585[2y3 S | &>

MdhddT DNRYdEyIZh u nknyfy

5. 8Nl 2 DNBSY YR blAlZ MdoddT [SS YR {é6FYAYLIUGKFIYS wnnnT . f
HH
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i s the meteor shower hypothesmarkbbambt gher
thexth gl obal taud diiomugn did etyh.a tTLhRNlee W o Mor K mar ket s
evidence persuasively supports the meteor S
theory presented by Kiedghabdm@Wadlewa cioenrt 199 0)
across different mar ket s, geneiredmomg esuviodke&kn

markets in the worl d.

Thutshhe previous research has found certain
made a reasonabl e andpmeastsuldyeekxkamenpset aei ¢
bet ween one dependent vari abtlhekeo( dheg mpeenod)
three independent vari abl est hretame&k i mg meretru m d
domestic mar k etankad Ingd npdeirftigordd ingn hmar ket vol at
peri atdwoegi me s wi,t cwiitnhgwrmenddderéed tdhese regul ari

effective trading strategies.
2. 2. &4 elgwome swi t chi ng model

Many resear cher st hlea vreewiitmeeleisth g g anod e | baseoc
vol aAbdymgmunov and Mor | esyt at2e0 -BMgirtkaadvd mtge o r @ C
based on market returns and portfolio return
t he market ri skOwremd ulthl Gt weleat iLI ity regim
evidence of time variat i orne g anr doleetsass oafc rtohses w
CAPM or the conditional CAPM. Dobrynskaya (.
model which dadd omwememteumtamr ateghswiurcmgs t h
to the contrarian samaartkeegtyb eedrunesiie g gttlog amhoen t h
moment um ponaii tnit drh ad fatgenrt r ari an sfThasegyreby t
consistent with Husanggdmat Tsmad( B801l4d4ny,ewmt men:
and focused on contrari an estpreaxtieaditesmewhrearmh gm

financi al crisis.

Based porne vtihoeu satwoeg@a meh swi wahbi sbgettroegeenl t h e
H O
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momentum regime and its reversal regi me. M C
dependent variable and three independent var
portfolio reguperiodthe botkhiregi mesthBhe th
momentum portfolio return in the ranking per
per,and foreign market vol attilhmomegnit omtheqgil anek
tdr ever sal regi md.hteOme ¢ hel a twwede Imeasds wi t ching
i s used to i ndiaciadrekasipre cihf iregpenrei od. Accordi
domestic market risk in theamnammki¢nop émerei dd,e

t hreshol dhpg arpd meetsert.hat when the threshold pa

val ue,t horcegi més will wor k.
Theortegi me switching model can be shown as
VYR p Of ap | T YR [ A 2.2
—
On aj | R [ QR —Q 5 -

Wheté'y denotes the momentum portfods o retur

denotes the domestiranrtka mige tp evtoHosttanldldkeidtheetien t |

average mar ket volatility in the past J peri
per iboYg,. i s mohmeent um portfoli o r extyurmeainrs ftthe r
| evédloirgegh mar ket wvolatility in the ram&n ng pe

domestic mar ket vol at© it yde mo ttehse trhaen kDinrga cp

wi ttdas the threshobgd iparenlledwrt h®hehreshold p
function (F(.)) is egqiuawattko, Owh iTchhe nme anhse tfh e
effect i s expectoed.i sl nabooret rtanset , t hwheesnhol d p
function (B(1)) whscbhbgumwalans the secohdsreginm

occurred.
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2. 5Bayesian method of estimati on

I n this section, mehdoBaytseiaglwtpt mtlt masever
including the threshold par amgatnedr ,t hceo eefrfriocri e
Bayesian inference is basked barfpaseéedrioor adis
reliable and princpmiled ipaftdremat iodn ctembh nadt
i ncori porpaat$ t i nf or mat i ons arnetighaer dswydgtfa cnqe fi foirc i €
di stribution fAdrt etr mea ttdhaetedp yaenvailoyussi sp.ost eri or ¢
as t hienfpori,oatd il @mB anyge stihaen t heorem. Moreover, E

provides i nfobortdmade d itomatl ame t he data and acc

Il nitial-tggi mbestwwbchi ng model 2.2.3 can be

Thenc,coa di ng ,t oL uBbaruanneon €ah@PD Rd ecrh atrrdansf er th

2.2.6mdadoi xheorm for practical computations,
® o - 2. 2.
wher e
®w 0'Yjp 2 92
o phy YR Ry RO ap H(OR &y 2.2
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(A T O £ T 1 A A 0V A A 2.2
Fur tmyermod e | i's a heteroscedastic mohdeel , w
moment um rtehgeemer amatd regime. Thus, it can be
Wk, p Op ap 10 aj 2.2.1
”QTF“
wher e
” ” 2'2
oo Nomh Hb
Due to resowalna care bdeataagdef i ned
s @
w th z 2. 2.
Q th
> W
@ th :
Q th
The | i kelihood function of the heterosceda
01 At h, Mo 2. 2.
v~ p y
o, Q th Agb— ® th
o th T
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Prsor
° On 1 2. 2
- te®0s t 2. 2.
The conditionall pogdtcearni obre dsehnoswnt ya so,f
- Tsthid "Qrg. th . th f. 2. 2.
-, AR Q , sth B 2. 2.

wher e
0. 1 o th G 1 2.2
r.th 0. th o th o 1 2. 2.
i. th o th 1.th 0. 1h 1. 1A 2. 2.
0. Y O 2.2

Theref ooeéotstt e nsrftanidoctan be

function and

- th

0 Q th i, th

These can

wi t h

The marginal

t handgri or

p ofsat nédr ci aonr

gai ned

densities of

TP th s fe

uni form distribution.

bdee nfsoiltlioewse do fa s ,

HT

from

t

ladMankdopt edaby Mdantelg@e€Camigo al gor i
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- T - 1§t e th Ot Q 2.2,
c ., W e , StAhDe th QT Q 2. 2.
Hence, the Bayesianv®l0% fcoafli dpacamemneér so

density can be acquired.

HY
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2.3 Resul tsf oarnddy mfa nmidcisngof moment ui

2.3.1 Momentum eftfhee8t I n the UK and

Tabllel ARabdle 2Ai n Appendi X A showetstheo mo me nt

t he sdixftfeemmaent um strategi ©sefabmedi880sta 20D

moment um effect iinh hteh eUKU Snanmaknekitedi sainglni f i cant
UK matrtkett henUS Tmar éad ésroefmanrywr es i n common be
mar ket and the UK market. Il nitdshmdvwypaittvear
momentum edtletteremi ymagnitudes. There are

effects wnderc ételwea h5t% ar B moporkti msg Aaekdii toidonal | vy,
are mommtce @iamsO mentum postholtihe hmhedwdimg peri.
constant ra@nknomdg hperit boeér , returns in the rer
strategies havegdwvemathe fiveduat@ihénrreg imse rtiha
same distihiebti gbbeestowWwereent utrhnes US mar ket and UK

eturn is in 12 months holding period given

-

et uirm 9 smonths holding period given the con

-

return is in 9 months holding period given t
return is in 6 months holding peri)oldhigi ven
i mpl i est htebag 1T an, the probabimoirtey safb st maet r a

addinioé®, t he momentum n rtalde nfgulslt rad magh e si n t
four oMmoméret dr@ tr adi nWhK smarakpeetodes ei si ghef i c a
t hsei gni f ewdi@&AE most all the momentum trading
12 months rankisngngdriicachs arte trhoen s iognrhiefri c an
hand, tsh e idhkof sf ghree nneee nma hleet svoi s tsh eeta odhl | t he
t hmomentum trading strahegrmhethaanstehteihmJ SUKnaa rkee t
However, theroveapalgfudartreamsdetisimarwioit dth mamfilei es

i's a pot esmtbipd IWtehtenoa tmaark et s .

Table Albl eam@. 2 show the defftoomamicemr el

H ¢
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trading strategies in both markets from 198
t riandg strategies have high rel otlaemo wyt i n b
posimomentremur n dtilve dewdolbgg observation, whi
perf or mancoeke acfi inedibneelnittuymn Fhimetaegi ¢ h.at t here

performance r el i abi Isiutbys tvamihieatfhiel Ip esasemite gier
strodhgerendabds b &ltbe moment unm hatiregnegdd emar ket .

specificasihy bot ihechmradkied shan 60 %, except for
3*3 in the USamahkegth sdowehermomentum tradin
mar Reoevebfoi p@rf or mance, demley darbe | dttryastceogrye si n t
hi gher than wa#ourrdr t bavie,at hes i n weaftehr mar k
momentum strategy 12*12. Therkef drhe, |tolwies t u mc
pay nfdf téh@epehaament um t r aids npdtgeomntaiiaslg g nt wi t

reversal effect in the | ong run.

Tabl e A8bIlle aAld. 2daininluwagd ti rsaeddje ursatrsoda trtehteu rwni n n e
and | osesrnpbhefdsi ahldh UK Uk rrmiaartrtkeat t i pher aegat
retsonnt he | ossewlhaipiemvtefsotimeont strategi ssf durin
three, six and ni ntehpame mit h |t gtevindo enle nt @ snu lef § eic b
significant I n t hbkenlhku aha rsdedlf umsafFe&kdtthet urn on
por tdaodlipdp shiet i tvhfeowiman i omi Pper modt h Moosreomemre t
arsei gnipgasciatnitwey i mpactwi msuedepbesthpot @ evaen |,
compar @eadlewdsdgrh ot hf adidot i ont hfdi Xfeoatumnmadt itohna tp egrii
in the UK mar ketadj] ashedrd rtehead rvmarsmkeentodqaao m ity f o | i
d e c ewiatshi ntclreeefast he hol ding period. On t-he ot he
adjust ean rteitarwi nner sand posketiperthothe US
t heirsel smore significant pogsi tpiovsau hid g pS&ct th eb y
signcéevah, compar ed. wAItthh d wagi® mtohpsomd efcend 9 o

6CKS F2NNMdA | T2 NIRSHAEAISIRONSRERING B3 Y ;S s KSNBaYSHya GKS
GAYYSNI LR NI F2f A D Alay Ri KiS2 KNI RAMLGIISIMWARS yo2 1 Sa GKS Y2y GKE& YI N
NB (0 dzNy/ ®

on
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retsannt he wi sagehe ploolt diehnggdpheprinivseech t he fi xed r

the highemstt retwirmroecupornfoheohol ding peri o

According to the profitability of differer
US maskewr i gdr(eAd -A4 16) , obseahathet he frequen
dur attibopemmeht um ef f ecrtetwidn tbheatmuacfh it s rever s
Given the same momentum trading strategy, th
power fiuhhé hdK mhaket,dulratttiieoonh & hlakh mat ket bef
arrival of its reversal. Simultaneousl vy, t he
thahhe UK. mBt hketmereever sal sarmearwehhst amidimalr k e
stronger in each historical stage, compared
ranking period (amomeintt uanan rlada i &l gengtetrria ahteog yd i w
peri calohger momdwt amibeiistoe cab nwgeerr opfo r ever si on
mar kkltsowhen the holding periodsimoséofteque
| eadit mogpa petourd r e i nf or mati on. OMM i thiewd dotnhge rp ehrai
( K), one of the findmonmgentbym otbrseed ivabhd ngyterr d tse ¢
ranki ng agweraikeed Mhpaosver of @&otmeon genr egdwert , o0fbur
a result ,isang letctomabtimiecucronuergsrd yof30 years, signi
hasnhwppenet masf eewipmiemahi ymst riaahs ¢adp mor e

extemamekli ng period and holding period.

From f5(guA® 4At, can kheresemmmntihtautde of mar ket
US marnkoerte issitgmanrd iicrantthe WIKa rmay kdcdofi rpgenddréeea so d
mar ket vol argki extefha, volatility in the US
compared wit ©Ov#EKtaheb intaw & ¢ t 99 whsdiveerc baweorv e ment i n
terms of mar ket vbqlBa-BG Kit y. tFrcamhnéviegedroan md t
portfolio returns in tharoefarkni mMmpr rpeertihad iim tth
And tlhveosl,at i |l isty bhhereamkinng period i s sharpe
with the US mfaired di 6 gvngoenreindal,mn g r at raat egy v

shorter rankiomngetperrnodi matshe rankbagegeonod

oM
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examining ®iiet eesumdbmentum trading strategie

From the empseicéhbgeay Rd-RAmn 4 ¢ , 8( & uhB.ed )A
and fDO@AaXAS. 4A), the initial relationship betw
returns in thedamesktiingg rmpperketd,vol atility and
the US and Onmbekd@dtbser vedten minmoinaglc acaa rbraebll aet.
judddad can be foundveéehsae toalawri osshinp bet wee
returns in the holding periadcamd hdgmdwptiird cma

evi diemicgegw( & -;W. 4) , returns iamiet h®awvbaosdiagr petr
witrleturns in thet hfe@nknomgnpeaemi sdrategies in
interesting finding is thuaheelgibhweomstiaaetcoms:l

regr ewistitlontfhe | ongeéerolHaoawdinnpgw apredr itorde nids i n bot
t he UK mwalrakregt shal e than the US mar ket wunder
On the otherfihxeod di gigverriod, t herewitha do
t hdee celoifn t he ranking period in tKmarUkeamar ket .
decreasing value with increasing holding pe:
Si mitlbahr&Sstock immarnkeestt moment Whmelsd It iere@i gesr i 0c
consthbeett a i s iinnariendstehteo ek t harn khhetr easi.ng r an
Fi guB8(eB A8 &s)hoatsot al eafn calepahsas ensihtahnd itrhge per i od
the constant ranking peri ¢ dred snulbtog hi rmalk kteh sm
with the increasing holidi mgai @iiraxi end nmga mlkeinmh g mp
And betas in all mg@me ntvem shidatad dH ead Ppdrads e
(B -A9 4) lushamatgsven the consaimmdaeeoetahsek ian gp hpae r
with the increasing holding period in both
negat ibveete dmomlent um positf otlHe hodtrddomge i mgenr inad k e
volatility. Mor emae p e tdbeha eoedbl bl ey wbiettlhae t drei S ncr e

hol ding period when keeping the constant ran
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2. 3.2 RRswddisamfesti mati on

Il n this part,athei amef ebdnd ma tréeoghilwioes s wi t ¢ hi
model are reportnhed edla@ inoomhetnotpurmtterdadi ng str a
and UK stspckempeketvel BayRscamdiimd etenthe |
di stribution of the Tao dF@dUKRODd)t aspdodhe
trail met hod and t hildasltnidnegp eanldgomrnti tMent rto@ o d ie !
di stribution of UKemdaakehadpbebeddiatthbutio
paraméwhbicd umiform distribution with distr.i
0. Qadd the prior wWwsi ca buwrsiifoor mfdirsattriobyti on
suppordgn bC.tsweddekima6tr Kenmi | ar | vy, I canobgaitnhe
the prior distribution of the Tau and Delta
par anmkd euni(form distributjien bwittsle adnddrOdiDb5u t i
the prior di stt)maisab uutriiofno ronf driasttiro buti,ors with
bet wleaennd b hlkS mamMéee . speci fically, according
domestic mar lbet nvaolkaettid att ywiiche i ntervals so
extremely frequent in each of the momentum s
0.50r aws ttlme posterior chimet pirivdtaicend | aflepbaedd
Met r oppapd tiisng al gorithm t hat uses uniform di :
prior di ¢$thheelbtaat uanfofm distributiomwewintil di s
and 6.5 for all d4Bhenomestem st ratelgakisl. ity d
are pruosdiundqgmdhenpendeniHaMet ngpolail gori thm with

densist wel |

7¢2 SyadzN iKS RSLISYRIFIoAtAGE 2F NBINBaairAzy SaldAYIFIGA2Yy Ay 02
¢lhdz a2 GKFG FG €SFad on 20aSNBIiGAz2ya 6SNB aSi Ay SFOK NBIA)
8. 80ldzas L |F'¢2LJ[’JSR 0KS dzwyﬁzmsrlmeieNJ\RﬂzammyﬁddKEQZAéKhéyQyé
AG R2Sa y2i4 tftAYALD GKS LJZauSNJ\ZNJ RAAGNROdziAZ2Yd 1 £ f (GKS Ll2ai:
chPpx GKdza GKAA RAZ 'NJ\odzu)\zy gt FRFLIWGABGS YR RSLISYyRIFIOofSo

[OJN0)
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2.3.2.1 Findi nagfshpmmonsd ediisocauspsriocbnabi | ity

the Tau and the Delta

Regartdheemgi matthpeoat ef i or probabilitwadistrib
significant estimation resuéd odmrtmeswhaole T
al mostt hged st @efi or pr obabiwleir teeyoinmumosnt ribnetuetreveanl so f
0. 035 aind tOhe&® 48K mar ket 5andidibd®dm@Bleeat 0O Obvi ou
asi gurieAlAR1 1 &s)hoiwrs t he US mar3K &3l -Aaln & )hfoiiwgsu r e Al

—+

he UK,tnhaerrkeeti s a si gnt fineoareemtt usmw ir tebgée neer tavadie n

]

egime in the majority of nmnménmhm2Zamrhaea mUS rman gt s

—+

ablsefz&ad UK mahiketgpodyed the 90% Bayesian ¢

—

he Tau in the WS wvamidc ht hper oK dneasr keextact i nter

—+

he 12*6 momentum trading strategy, the | arg

value for t he Tdaius tirbi ebtuliCecedadl3BR M3 Kt s resul t [

—+

hian t hi s I nremweksi bthhekeweycbaef &rom t he moment

regi menre¢e wer s al ( moment um) regimaa.keltn rotstkeri n
ranking period is | ess (more) than the thre
effect occurs. Thus, when the momentum regim
i s successful 0 rc o pnisoi fixi t nabon teb sdnuttr rhaasgtr e her s al |
expected when the market risk in the ranki ng

which produtaless 1 2Dd*s&emomentum trading strateg
To a | arndge BOWeat an condfiodenchee iTmmtueriwmalt he U

mar kaertesa isnmaldfa ppprnagxi mately one fixed value.

| fi gure AANL]l d4fdilgulre AAB3,. (AN 3allso report t|
estimation of postéeonhoofptbobabeltayidi shei G
Ald4amd AaAbdRawo%e0 % Bayesian confidence interyv
and UK rhar lsaitad Iv aDalletbeei f f er ent s tnmoadasargou ne
si gnitfhiacna notn e ,n swh ih@ah mddreewaerrisaanic e eign md I s mo

t heomentum regime in both méahgeedtser iMorr eprvelra
on
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di stributioni otlhahte tDhed taas saumgpot i on of hetero
Specifitclaé | moment ual orwe gviamei asnhcoows whi ch means
ot hernt tneewveér s al regi me has ahhiggkervaiis&nc&porw
i n momenrnagmsttmratdOedyo B*a6/,esi an confi dearcee 1 nt

[3053. 15 n the US matrhiaty.esAsan a et kepsamshttd roinoro f

probability distributiemeadornakbkei ITiatuy aaardd t d&acka
aplpyi ng -rtehgei mewoswi tching model i n both mar ket
2.3.2.2 Findingigsoamar idarscpursebami | ity
Al pha, Beta, Gamma and Theta in the mc

I n this sectionthadl phapombtttali aqraeammelltecmmaf t h
moment umOrvegiaméf ound more si gni ftihcaahnhte nrUeSs ul t
mar lBats.ed on the Bayesian estimation of post e
the interval o fmetahseu rierst etrhcee pdte gArlepeh aclForaver ag
examphemomentum tr atdhke0 § Btayeseagyn 6b6fi dence
Al plaa[@. 083] Dnlf2BeTdISamae kexttent, the positi
i ncal m mamekmént um i nvestment strategegyuaarhepro

I fi Mfdtrihehatt ot al momentum strategy in the UK

positive, which can potentialampmexpbuami nraide
steq@yt in the UK market in themapment ymorfegion
Al ptvaal uest he US mar ket. I n additiabsotompar

valodfe t he Al phal in tolvet@w&hibmarsk dte UK snaalkleer,
pot enmeaanislayt t he | evel of mMomentum returns i

UK mar ket for each momentThimividr ddiamid®s Ar at egy

The value of Betal showsttilce nraglketti on shki mn
of the momentum effectFoirn etxlmenpbeneeirt tuum trr eadi
strategy 6*9 i n t he UK manthgost darhiecorBapresh a
di stribution oi bpenrteerRevtéicBr. PBIehimslans t hat t her

op
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ne

I n

t h
mo
pr
fo
pr
On

st
t h
mo

Cca

gative relationship between domestic mar ke
ot her wor ds,peduroidrsg hceal nd omeerskk edc echackeonr i
he strength edff etch ea |rroansatrhtéunne moment um tr ad
t he UKs mawmkeat aanlesreeyv ¢ sshd et evleaetni @dlm me st i ¢ me
d the strength dfn tthe WiBoantatrdret g fhfee clt6. mor
rat € guegwrbaitsd d cefvniedgeat @ evreeld eattweoenn domest i ¢ ma

d momentum returns.

Par amet ershGavmmahe rel ationship betswaen t h

e formation period and in thé&oholsishanper
mentum trading strategy 6*9 int hhpdpest @K i mar |
obabsitlriitbyutdion of piatr raemeit rotr. elrdBdadrdedflr tihse r , I
und that in the 16 moBneyduiman scEisipeopa Bit s @t e
obability distribution ofi papgamddmar K@d mmal

e potenti al l«mpddarnaama toinc ipso ttehnatti atl strengt

en returns i natleoew fionr mahtei amo npeenrtiuond r egi me |

The value of the Thetailgmefaismamrsi a@lhemerf K e
rength of the momentumFeftf extamphéthlere Uido mean
e Bayesian hepessi eatoonpobdbbability diosgtri bu
mentum sismhegiydt®B6v L. i7BM@p It heaken t he mar ke

|l m, there is a positive relationship betwe

UK market in the ol d$&gapeentodmn 8ma thiegkgt, e s

al

2 .

mo ¢ threead @lisel gni f i c,andx peopsti tfiovre MO Bheanhdm3s6r a

3.2.3 Findi ngfs padnsdt edii soau spsriocbmabi | ity

t he Al pha, ,Beta lphsSraaammanet ie reversal r

r e

This segwiheéen rfeosshié t a1 pha, betpar gamenmat, h eand

ver sal regi me, when mar ket wvolatility 1is &



Chapter 2.0 Dynamics of Momentum Effects

wa
p a
Ga
(v
pr

r e

i n
mo
mo
ma
co
Ac
i n
re
co
t h

r e

sdiaf f doreednweeeen t he Baytehpeoaheesdbr mptobbabofity
rameter Al phaanldh®d tadl h eGanmamagdnntdu M\ | rpehgai 2me B e |
mmahldhei a2t he reveThliad ireghlhmeghee t hekeexkxp
ol atility) i nt htame hieneme mesalt um ege gmeme i arm e

obabili tDheldihast e i bst aohifghs wafrtrodma btidgi @ t mo men't
gi me to the reversal abhotykenet wWwhesholad kpar am

The value of t hlres ARpih@rRi dsiaeams tthe 90% Ba)
nfidence intervaudndiecHew®WVWér BalyesSoamdliclomé i d e
e AV plhas are phbsesi UKvaechamokseat ,aldndof the Al p
sitive i nThnhecatnUsahmal kenbiment umr eetauesgaEsme n t
uldu bbset. Bmits adoul d be explained by the infol
nnot 1 mmediately reflect the high market v
tTihnBee.t a2 memau ket hreeivsekr siafiT h € e g e stehlet s1 6f or
ment um s hoastiegn iefxs gatngva@t i onship between
me nt um tehfef mak KHetwe ¥ drer e siignamiicmant rel ati or
rket risk andt memdBkéntm efaff eets o t he Gamme
rrel atirern ubetswaeenn thed rtamd | ® lipeogmegtt mdo fef f ec
r oslsé tnhoement um sitas a g a gifnevsegenstenteircens hi  bet we
the ranking periimd téred UKo meanrtkuemt ebfufteca s
|l ati onship .i nOnt teheUS trhamrk ehtand, the value
rrelation betweéskfanditghmee mesnkemgeé hf edt . |
amas i gnipfoisciataikvaet i b heBlWEK c k amadr kaetsi gni fi cant

| ationship in the US stock market
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ChapBedr Momentum Ef-fect Boa@ldML

3.1 Literdtour-awmagvi slw model

Il n this sectionyuh wilk enopE&iver btoigenclad n @ w

aprovidiagscdi on of sisteteomigtny rrn stkumm d e |

3.1. 1lrkmmngi sk model

Bansal and Yaron (2004) and Hansen, Heat or
t he -rfuvomgroided , whi ch | se @&t att hfer legoweondceyl cfhaao wasc t
of time sersapd eagfjagiicki wiodhesrudnpt i on. Further, t|
accoufndri mg ser i-eec tainadn alsiosss e fenanci al mar

Engstrom andtsXBngekk2@0@pl hianpget smestalntyc thigma i
unceyt diumdament al s, whi ch cansamalt ccho ntstuenpd y o
Mal | oy, Mo s k o wliotrzg,e nasnedn Mi2s0sOi4dn)g f ound new emp
l omgn risk in asset prriucn nrg.s kT bsaehya sbeeh gil edveends rti

can capitserce iom@ads changes better than aggrege

Onleongn ri sk cthtaesesli cal asset pricing model
I wi | It ihreeovdoed wn d ament as aonwmmtdicdadnescmu lrtts. i n t
Regarding tsheCamplenplt i aamd Cochrane (1999) esH
based on the eXteemmondad!| haasbhs umendoedbelat ohbemptioa
and disai depdoducadyibiygti imek tadwtenrvseisotno,r sa npdr etf
|l ate resolution of gincekitrag .nt Funthtadegr ,i sh ibsatcol
significaon | gs s empagetmecrHtogye ver , Bansamlakand Ya
ent idridlfyer ents aTlhseuynppai tonfgonr wairsdk i andatdecle U & t
explain asset mar ket -fprheeen ormatnea, sagli tays ptrheem
Prescotand 1W&8I539t i | ity puzzles (eShmddeelr ,i nlcol8ul

two components in explainingpassegpstemmicei ng

oy
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component srhuonwifnlgsicitoutagtd oex pectesindr owa bt pa toic
economi c unce-wfaainmteyc ovi & thnapt ti ilcent yv.o Theheodel
basis of the standard Epstetnmandt Zeisntofult® 8p 3
the intertemporal elasticity of substitution
of risk averscibobmecoeciepadcale of the I ES can |

presherarly resol utiamdmte guanrckeirn@itnh ey @ansumpt

—

he f utheoegn!l ni SKsmadsesbumed t harn®adlnwee sutnocresr tpari
earlgnd hence the par asgsteherr eodi priockarpsvaefe sti hoa
t hat shocks in the model to the eexapdctedd gr

omgn Psocandthhecldrege,i nvesdodrustgurreswp éc matdi
volatility. Theoretically, the prias ddepgnds
contetiobuftor ecast future growt-hummndilskitano d ai
f or waorodk i ng p,r eddhide tcadorid i dtryhife inragy cfi aarl c enaafk et i r
is the volatuhiégowmdmit begt owgh expectation a

uncer Thearedytslor ee di f f erse nitn stohue cosrhieagoatm arlii ssko d e

omgn,andkconsumption volatit¢th omatwadlskr e @asr di
ri sk correlated to growth expectat-vaanncaend f |

bet ween t he tobdsaetréigesacnudinat ken of the model
3.1.2 Developmentrpo$ktmedeébng

Bansal, Khatchatri antdsndgnYiafriocna n(t2 0eOmp i riil d al
expected magnitudes of economi c autnicoe.r tTahienyt ya l
f ound tihnacte evaistnho mi ¢ uncert adienctlyi,nvdasiscslet meanh a1 a
the financial market i s averskbatgeeembemic¢c a«
i n asset prices areombaétndddknednnyi ct oa mccbenttttira i bnut
expected growth of waesdhf fhte@etwuatidnemi ¢ heryc €rotn

andprlkeeed growth of ca®ehkpilBighne aa s eti gma rf k ecta.r

Bansal, Ki kuadamd eYsaer noine df 2roh0stke genoagt ed ext ens

o
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papkapl ohedgma ri sk model t U siinntge rgps edt apsrsiedi
equaGMMnbased estimation. They f oumuwn trhiagk ,i r
whiahongewintolmi ¢ uying er tt eucnadtieyr st andi 8 g Mog et I
speci ft hreiaslkl yc,omploemmeqph T nsk model i s stsrongly
f 1 uctsdatnigaen t han t ohhdesues i neb atlioweolr ¢ ant | vy, it
economically antdbbéeabysthealrlkyi pakediycmoti vat
i'sS more sensi$ulbestnbenarni arkesteumsnoswiat h onuinnri & |
vari aldlremmawmsd about cecbaomtg. uhhey alumno rfisknd
mod el can interpreandnocsanmats kb e r r aljieenc tweedy | myg
i mitation. WVMareewanententhwt the estimati or
| ESrmeor e vel hewvaddnaesad finite sample biases.

l omgn risk model at risk aversion and the |
closed relatirue taodt vat ad fi { Saéuotrraimskesd. h alther e f
t he -rfvomgri skasmoaep ersuend wasedkssleoritmpor t ant f or u
asset prices. Similarly, Bansal, Gal |l ant an
mo dsetlh e ,wiitrhsrtee main channeblus, risgifmedeee niclye w
movemamidstamegi ng uncertainty in aggregate co
empirical rtelreesscsrea b iplriiTchienagd tnhoedre | Gadnplb ewd s aln g
Cochi(d®®9)n wdii gmicfthteamanadsla bi t f or mati on. They

two models were fitted with annual observat
esti nBottdr snodéldai | a measur emendgu iod e titbye | ann
resul ttsh ad h otmhuen Iroinsgk mod el could be better.

estimated tiHhatokt hrgunf ornigsak dmd d elt dwéa sbtssa k war d
| ooki ngnd aprttljrueceedk ey resulte.i Shmaferisal waegi
timarying expected grodwtth.Tdred sai@rnt sswansp ttihoant t |
run risk model mat ched the prhematry avsaset hmar
consumption growt h ectanphailttcadspe @ cachns@dmpuirenas

futur-di pr deseldh e vant e puat i on f owasditvhiederfdrgr awst
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They found that although there twanodgersi st
the volati Hiitvyi defndt hreatproi ovms n-dt vi degd enaoe
forecast xBassalfet ir ku andgéarasdd ofnyhl 0) skev
mo dtel est nfh@eéncgclical volatility and macroe
expected retuhry. sBhaghteasbkbat b heymbdedal cons k
a cyclical el emeéedcto nshuamp tiiso rslhgart anvtchl@ Irpyati o e x
sulsigem consumption and volatility of meansumpt
of risk compensation f oeltcag @lreikaaelm trt ihek s cian ec
the |1 ES. Thus, t hey found that when the | ES
cycl i aald wthhsabkt , t he | ES @ sorapnporoex itnhaatne 1, t he r
for cyclieladrage,shadnsiggiéanttucas (1987) and Ba
Ki ku (2009). Bansa3) dadeB5bpk da sondyvne xrai ns(kd éndo d ¢

with-vaairme ng dilmuxcpecattead ngr owt h and inflati on
Sshowéerdat an i nck eparseemiian |beoandds rtics an i ncrease
inflation and a reduction in thdensef®eeaint)

significant factors for taleeset ymaeket sfti osunchbf
tmevarying ,aoldandountirtdlesi mpacts of inflation o
Ki kuShati a(sZ®X4)chproposed a f rraume woirskk bracsdell
astochastic disddhtahe faskopreamnymtaalwm fleower
di scountanrdatve lraitdd i t heyi pkbshatad)j®@ifitndi nc
washat eworetbslitwnrnincrileiasked) tdé skcbkpgctrade
consumpheosnind that 1t is important for the
joint dynawmi bebBmah caputhhestsdteéaqui vyplaat i | it
significantly positive riisnkghpr mengmamtdondgs obdbnt
sectional ,adXpeetresd ometinrns in the future. F
develaopuetds ampl e asampremt t®PB81 to 2009. They ¢
|l omgn risk model I mpl emeerbesgwdalhlle d mamas ot ur act
cointegrat édtdmovdeerilsi wans obbetter than the <cl ass
evidengedhettilhdet ynodel sb6 avercage rediaciinvgleyr rsora
1950tshlé9® 0 s . I f the ri ski ¢@e iemnigtfuyw cwausr arl e sptarriaont

nmwm
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woul d bhlkadgdro average pricing error but S ma
average squared errorsimpreve@daobvbnaablethe dr a

CAPM, in addition to moment um.

Pi aszizeand Schnet detdluet 20®169 o hie n-fl lomtgr o 8 k i r
model by wusi ngprtoteeacstuerdya isimncftulraettivégns They found
was nbeadlsor consumpgtet omohngirnoaMt hy,i e ludp wcauedvsk, twa s
and tthheatl evel of nominal interest rate and t e
newaswfficult to explain:bakied( 20bh®) skseddal
enhaunncdeer st asdengpofcsimg ¢idbmp |TihgeEeit Gence eas
i hhe equilibrium equity premium, tareddtele i ni
ri-skee interest rat e. He f ounsd nthieab d Watei ono
economy, altohsve rree lilas i wiersfinoirpmalkli gh equist yl pwe mi
volatility coearsdumphea orni gk ofwrt ehe | ntoeprteesdii r at e
t he -rfuvomgr i stko ngoadied r ong | mprovement se@emardi ng
aggregate weaictomsamgtt men wedli toh Sasakiri(2K1E6
model i hgnhgbin stochastic | umphceonntseunnspitti yo na ngdr o
ratef faemr expl i ci tofirheep relceewmnt east sa ordi & kh ep rveorhiad m |
premium in equl diianed wpner iTohreypredi ctive abil
aggregate stocksbhmdwlkeetn itmdeex kreevtniersrs r i sk pr
ri sk premium. At the samenptiame@d itinepekdeneés

essentiihaolr ercoalset i ng mar ket 1index returns.

Kaltenbrunner and Lochstoer (2010)r uenxami n ¢
consumpti on riZs kn  wirtef eEpatesn They found t
smootleinegagrsn |ningk with highilrny expgedtsdadkngr c
even with the assumption of i .1 . d.haehielcihtny | tog
explain the hivghhopurgihcleleodfoat i i s ky oWwtlRoasdmpt
relative pasdamatversT@mgt ddtw t he e nrduong erniosuks

i mpact on asset pepriscashgheehnebsooy s$shecks, a

nH



Chapter 3.0 Momentum Effects and Long - run Risk Mode/

perf orimahnecet i mi ng of resallardgeneéf Hantcezmamak n
found thatunt ha slkomp diers u wasgrndelsbpfrughe basi c
association between economic uncertainty an
relation isstaargeg ssappbrhandethbebraygi cCol ac
(2011) induced t he -reuxnc hrainsgke nroadteell y ew hddhaeh |l sounce
international pricesdtamel igutaetmat ieesnalaneaqguihtt
using US and UK data. As a resul tr,una gcrloowstehd
perspectives and wrehadgeHasdeldtimofvte mMehG@12) a
primary characmnerbendcmaoketsgyuisbyedt ameheenn atshsee
pricing and t ha¢ omaonr cecsknommyeiln They discove
expected consumptviaary i qirgo witahc r ared o thaoame ucr avt oel | ayt
refl ect tofe rme&supreemi a and its huasngegs ove
simulation estimator and a wide setthef mo n
probabil-idry prHodwndgimet grr-gshati $bnmodel by |
Yaron4d)(.20TOhey found a predictable component i
not omygregate mar koegr ipmdarcye smabarto ead ssmomi ¢ v a
they adopt ellasaedrdymuamiionst ochastic gttmer al

|l omgn product eadtamgnsphrdbaceksse,t pri ce expl anati o
and Lo¢theilBkustrated thhaduchavseddmpeadebibennp

| omgn expects d fcloncstuurgpttiiocom gr owt h.

Howeverl petvemrtai al probl eamsonagnthicaklemedolp
neethet anal ysed and expbbsaidbedat &diaksdutoft lad | e x
l omgn risk component in future expedtiesd co
gutisoehal | engiexgl or asssun@itv srtii aadc bmestumgepd $ on
closed to the random wal ksr eBeisei degestbesi epeg
itand theomodelk makéseanslumpti on grwiwthle -pmrediect
di vidend r atdloar gkeu rntuhrebrens@anmel, @ al§ auttsht entelindnm g
ri sk amoed enle &edbed erampd aldiydBan s @an, Ki,RQBAnd Yar
changed itrigo wssa itghhet s e ¢ o nrdu rs oruir scke, otfh d to nigs , pe

no
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reducing the predictability of consumption
value of the I ES greater than one. Baened er ar
di ssed trhuen lroinsgk mbdgl aowbaeadhed several <cruc
a quantitative depiction of historical finan
evidence either fson epensumpemdndgracawi id aify ® tdieo s
t he captalset loictkypmadrdiiecéafbllect i ng t he senpdn ewt h hrad
t he -rfvomgri sk moutedp easulsd emdt vari ations i n c
i nterpret heethaolgematn lnet . Bans bl ,arlBscokegdntainsd Yar
i ssue and r eeraulni brriastke dnotdheel Itoonghi ghl i ght per s
Howewdei nmgr cehadat her pr owatehmat wehviecrh t hough stoc
forcefully forecast expecdded consumpbtenave
powtetot he expected votlledt iolcikt y | totiaca rd bty asmom sB,rognu e d
that aggregate consumption growtér mdoraalnoitntre

rate, which was requipoéd&lby argermottahd®nassu

Bonoma( 201 presenpedcamgage@eeddiivgi & phpngti nt me
aversion ,pmeflomgwelsat i ity risk. Compared w
t he mhaded features containing sboyr eedpweedentab
rati o and | esshcepmedmegt iadbn!| gt gdwivli dreantdi o aliy opr
i mportantly, their resubtardgernbhanebgeonThe
was that tmkenmedel eimelsdquqd tawd ynegati wreunt er m
i nf l-landexned bondys.stBatnesdl|t {200t he r el ati ve a
| omgn expected growth and economic uncertain
ri sk were abrlies kt opreexnpiluam nantdhet hs i galhdt icleistuy t c
i's thatrutnheg ilskngnodel i's able to prohMiode a c
analysing the financi al 2nar9kientvse.s tB agnastaeld, tkiel
dscrepancy between threumabi $k moadede!l anBheyhhepit
evidence fom thekl|l onegeyi n@prexpencet ed consump
consumption fl uct uatghpern ,nasrsyetwemar laest mdadted. I

we aekx ploarnyatastpheeongaof ri sk model I's that | aggedo

nn
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to forecast tdheidepdctatdiprice
3. LCrdssctoifosecuri tyeos@gor nesknmodel

Constantinides and n@&hw sahp p(r2a0aiicjh)e tdovomhpgosste B a
modetopbygedansal and Yar oins (f2L0r0d4a memT hail sh gmebta
observation that the potenti al state variabl
can interprett i omaadlcirgehdesrr np ebrysi st ence of cons
growth, compared with the acotebhtedtitmell Fumah
data for the unconditional moments o&reonsunm
di f f eirre htchgeh efrr e¢a srkat e, armdn!| plwveirpifd @ed-uradti iom,
freeamatmar ket dewut h, tbempbserwiedhidsat mod®he

is that the condi triumn ali s\Wa rviaa n caebcl cef scitatinenrodt o Inc ¢

time variation in the equity pruenmiruns.k Knrnokdue |
t he dbntliercpyreesdasct i onasl nvaveaagenreturns. Their
in capther iovegr al | transitioecandegsbobisy hwiiesh pn

emphasi ses t he -rsungnriifsikc ainnc ee xopfl aiontmegn et e be

Zurek (2007) essecitmaotne do ft heeguigiirtoyg soa éncau rkioteige s

model in the TUSicret eckomiarikleati on i s to expl a
mechani sm-riinn trhies kl omayd e | . Moarei sspeics filcal Hif
bet weexepnect sidnr et uresentasesenttoffr sl igenerally bel

in the winneahimdretrf odissak Hdween | oser portfolio
systematic risklikbeygetotenkerathemwraner po
are cfhooreenwi nner portfol i osrpotrhsfaonleivanm eout pe |
mar ket sposthotidbhesiaxpédet evd smesetunpd r thfi g@glhiesd . |
Dittmar and L uhaddthhdad -s(e2c0v0s5®) n aall sdoi ver sity can
by hamg ri sk exposursofi mpotritd odx pescttendatr aatrier f ¢
returs§c ablned minao k eot. rAsst ia consequence, Zur ek

accordiimd steosytatdhenconsumpt-seatbenal apotrhéoti

np
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effectively interpret mo s t of the returns i
si mul at eecdasttor ognegn emoame n dcuormpeaerfbgecritg eanedqui ty pr e
and thus match relative moments | ikandeturn
pritddievi dend ratio in the monmentnpntl @@drt fhoalsi oc
pot entliearh, pwthhbets hiag ti sof rel ative macroeconor
the ori-gi skl mbdely by Basal and Yoswanh¢ 20 0nge)
varanmeri edcdo nofmi ¢ unc eaptodiemttyi,a kwhiieti haeki ss¢ t

mar ket. As they discovered, r sasrkes frled atto atei a
economi ¢ unkce ru seasd i yheatragne amfwbnbenrved charact el

asset mar ket dat a.

Furthma] KB&d Yarlkgn a(l Z00 7e xfpll uactmueadtd ioh hhoami c
uncertainty catnhpa itda evcitdleyn di nrfaltuieonntgbaes ewxed d ¢ taesd
economi c,pvowldadgi betlyi ne i n asset prices. As
comgpu i on volatility path can effecthi melwayca
t hat @amgpdadteisve rel atisamsghivpl et wedry.r dahumsni s
consumption growth path includesarahe®avehall
ot her hand, t he model by Zurek :(2€90Qn) rallkow
s hearutn ,annds kconsumption risk, based on the dif
Zhou and Zhu (20%4un exxidsskn dieasdeadheon omgl ti pl e
volatilities, which arldrmwaemrdutrdhhlewadtad x il S tten cceo
The assompt hemanwodmesl si st ent wi t hand eindadeetiru al \
can match diffegenthemadwssh,ekoifclrudikn premi un
predictabilitsy Mdr e@o wae rd,&8mnAd niyat e da@bd0 2D)i ,e bAod rdi a n
Rosenberg (2008) andha@k aacllesbtol chenudu t\ii pcl eeid ramao | (a2t 0i Ol
financi al ama,r kSetrsg e yNeavk ( 2i0d 23t eidesnigord i ed many
of consumption volatility using devetoped co
ri sk wloideh immuclltuidpelse vol atdllosgmet vlar pabtest ak
moment s. Mor eover, Bogudua mlnat iKluiethyn gr2dcdeyg s t

the two factors of the aggregate consumpti ol

nc
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significangedtoironihefets®csr it

Basal .eD®abuilt a -pdyincammigc neosdsedt t o eval uat
relative to thesarydamacacrsoedo ressmietd e fplraeteeat ed
mai n rThseulitnsi.t iwvaal$ hfaihrce&idmeegc r oecohami i tvyo | ead
incedascountf arlattgmgcdredl consumpti ovatshBhetthel |
volatility risks can effectivelgnegppnantal th
equi ty.outhew altkshatt a congdiider ab lwek s ppamdefsn@ u e d
volatility risks, wintglceh extnd rste bain b sant omds aper
predictable returns. Further, (ddsh moewn twdit h
rated vol adc amaiktey ersitsikmatgi arhse observed macro
Simultaneousl!l vy, Drechsler anduiNamomsk(a2n@dE) e
volatility path. The fir-stunpmovihmbsloemawcapt u

a qui ckdegvemeanmg-rand cempohent of consumpt i c

extensiong umnf rtitk Imomdge | are able to enhance
growth and abnor mal returns. tGhdorfdoira raentdu r $htsi
momentum portfolio using | agged macroeconomi

in the momentum por tefdoil mer yiThgi expesctuéd sr etouwn

be uded etroret momentum payoffs.
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3.Ratamdetmhodol ogy

Il n this section, I wi || explainbhandr e$ st
research. Isreitttitad tl ¢ ati dbaamwd l Bebeomet Tbes, I Wi
demonstrat e so h kneoadsesl u mp tnicd du dp rnegf & rnevnecset so,r st h e
of stochasti,andi sbeurtohamtorsenvironment. Ad
|l omgn risk model a nglo fs htohw® st enokd ectxi&ocrnh ar eg u | t

expound the proceismulodt ican i dm att h® nb msikds mod el
3.2.1 Data collection

Thewetavo compmypedatsa cdlhbeee t h @me ,n@Im tohbtyai n
mar ket data on firncddhei demt esefcar i Reesarch in
through the Wharton ResTehammscnht hD ayt ancarekeed i odeast a(
the holding returnsewntdthulm@dNevwt Yoruk Siti ve ldeBx
Ameri can StoatickanE xXJamamgeg 197 0 Faunrdt hDeencee mplear c2aQq
real consumption expenditure quar tctoeurlddy dat a
col |l ecttehe US Bureau of Economic Analysis. A
(1983) and rBaannsdalL,unDdibtitanda ( 2005), aggregate ¢
seasonally adjusted real personal consumpt i c
pl us serpvrieceesmip @enpedm t he first quarter in 1
i n 2T0hie®d.nt hly Consumemwa®ol tect ade dscth@eclufloat e

the i|@fdlj atsited return.
3.2Maméntum port f-mMdarol aaspinmgg npar t f ol i o

Il n this part, I c al cu,lfeotl d ndjpahgea dreedtsutr nma nodn e
(1993), si midiagc usgFitochret layp,ovle adj ust the moni

(with and w§t houtt hei viechénd et urn

ny
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t h

Whei e rdenotes the monthly nomi maldidtsal di n

e inflation rate calculated by the CPI

Further, the momentum portfolio can be est
al retur rse v wirtahnhkdi invgi dpeewrdi soehtghf ) Jatshean t he

l ding period (K). Her e, ,atnhde trhaen khionl gd i pnegr ipoed
12 months, whreaehshigecqoquaeneehyn rteetrumsn odfa tt
ability of quarterly consumption dat a. Mo 1
amp ksey nnconnr onous -d gk db,enmgd ¢ & rhfer ebg Weemmo ntrhbadi ng
terval i's skipped in the rankionfg tpheer i man

erl apping portfolio, there is no overlappi
t t heroev ecrolonagpdp rbaen k slnagn gpeerr itodan t hree mont h:
ol e sample is dividkead bagios tdfe tthespmotrtdw
e ranking period. Shmtshear hyghatd mwhpokkfose
rtfolio the | owest .puaFyuorfef rient utrhnes fionr mahte oh
served in each portf ol iaot, tbhod dthaer ts &l ¢piped
r e xfaompdhveer | apping momentum strategy 6%*3,

nuary 1970Then, Magwe lmad fAtsh,s kJi upnpee di® afloadli Inogw e d
riod from July 1970 to September 1970, w

erl apping momentum strategy 6*3.

Folilmge the &éagapéeshfand Tamomment dmepsam@mbl i

it h-omeml|l appi ng gaesneamsiaoln,. Dlihtetnmar and Lund

ividend can be computed by t st @atdq luisg) etdun md

d adjusted infl atg(am pri d,tay)r .rigsalihmisdrifevetuitmede v i d

riesi mel wdtieontga | return and capital  Thgai ns i
n &
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di vifdemmualna bera s hlmevl o w,

O0Ow w fipf 15 3. 2.
Whemwerp denotes the overall valiuier epr eaermt an
the five momentum portfolios], papadt itchwel awilnyn e

portf o ivo AYgd Yrmeans the dividend yield. Fu

echc pordrfiod imssumed by a recursive process,

W W 2 p 1 3. 2.

Obviously, thehtalya at alome ionfpl @ ®@ash portfolio
val udneofment um port f oilaaopiatnaih € ghaei g .otmat he f f ec t
on he girtmhwdaHh ue of each portdredxito astede etibbd ¢
Further, the monthly divagdeaih$ es g setehsaytc aena cbhe
mont hly dividend can be summed i n amle hol di
overl apping seri & d$healedirreggdamaind dirddes . s uBmne coafu s e
seasypinmlditvi dend yiel ds ¢l HfodlIrli cawed 1® 91R9t h dHa
Boll erslev ananBbodrancshkh!| (1D9% ) mabyadogégLundbl
pr ec efdorqruga rmtoevri ng average between thetrheurren
seasadly adjusted dividend. TNegr)ef otrleeg grhewtr
di visd¥OriOdp ) and valolivat)i oinn reaatcihp egfwr a ryteearr, chaanl f

represtaolt kedwsas

w: O« 3.2

'Yﬁ h’ h

®
YOO@ ¢ Q0g ¢ MOm; 3.2.
OVY; Gédy A& Q; 3. 2.
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WherfYalenotes the intervalNi 9@ h@mdrotl ds .ngHere

Y pshaetwhe | ashta-yegumarr tyeera,r .

3.2.2 Preferences, ,anhdchhetenvdrenm

I n this part, | propose a new ZnordeHrO Ob/as ed
The main reasonrsurf orri suks itnwogd eilm earrlesn gmd cse |l | ni t
uses the Epstein andTlemermadurai yep grreetfieane
intertempor al el asticity of substitution (1E
ri sk aversion) can be greaterstmane Ithiissnt de.

means that ahgghes eqqutyerisk premiumsdue to

for the reduction of economic growth. Furthe

a small ,amperprieasdienndbhet ce mpoowhlka nrdatfd ucd mpadn

vol atiliwrwihnlg ecmeomic uncertainty. Mor e ¢

relies on the Epstein and Zin recursive pref
_ 3.2

01 O Yy Yy P

WheiOe denotes the aggregate gr oYsss agrdowt h
Yp, denote t he rw ttalgrgnr eogna taen caosnsseumpt i on as i ts
and the asset prdocntnign ureessturE s @ @M trip vieslay \h e
ti me di scoumnmrte ff eared e+, )( .wiHmiese t he parameter of
(sensiyt)f vasndt he parameter of the intearnrempor s
nomegatSpvehemdare simultaneouswiyl [grheeatreeagath
When the risk aversion is eptulamemso tthipe r eci j
whicéfl| edtandard case of expekdtelde uit ndi tiyer @
bet ween agents and the timregref Mebeéeedesol wh

the risk aversion i s mor e),t haagne ritlhsa r g rgefgeprt o t a

t ohe wuncédrhde@an au mptoifon pat h. Il n contrast, whe
p ™M
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reciprocal [ of )thageaba{@iretftei ® uncetrheai nty

consumpt i owi tpaltthui Il ¢ tipts ee $isdigytechmec ed yars apmiticc i n g

model , whi @amnidserédsysienagponon. As il lustrated b
i n threurd omigsk model ,[ amekanssampveoh mbahs th
pr efaeerasrslof aht e uncetriceminstuynpof on pat h. Accor
(1978), in an exchange economy wieethwalhel abou
aggregate consumpt i onl harfe atnhse trheaptt Haggegnrtreagttal i ween
portfolio corresponeddggoegaecerditvrdema. al rcl
should not bes egualketohdi di dech elpyanicyb acwam ibrec
Thus, the -rourni griinsakl nhoodnegl separates thdéreaggr e
aggregate dividend pr oc eZusr.(eXld®wegovcermgn nmnmyh emo d ¢
l evel of the individual pgeownriotfy.i nTfhiinsi ties yb ¢
can reveal the momentum selection mechanis

aggregate careequunptty omaraknat .

Further, the model is solved ubt nGgagnpabpep rlo x i
and Shil)ler (1988

I I I a a "Q 3.2
Wh e ri g 111G denotes the return on the ¢l :
According to Campbell and Shilllanti(18988j) wand

constant rpedrya ment dctoss sluanp trdid & atii®°©ner uci al

assummbadbeyn Campbel | and ZeghekbDer) (wvas&x handt
stati onRdairvyi dpernidcer ati o for individual securit
i's an approxi mate expression for the conti nu
a | inear funptioe pé&tidowvi dedadtleosg i dlehneiyd ened g

potentiadaln prhadlieesmdual firm tcldailrdn be fienfclywe re

cbyaritda R O, FNBY o6nnndld |y %dzNB 1 6 Hn AcpiNS gy A a SR (62 |
(Z) GKI G Ké S Oty SyadaNB GKFG |
@S NI FI62 LINIOIFI ME Y ONY 1A 8y O2y it AYySR Ay GKS | LILINBEAYIGAZY O2Yy3

9 R
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I
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which ampéreédmeamgt in their ¥aft(ekha7)n paitntoesd
t hat s@auwr ibteyasmsegpmé @a®et saecurity o%ofa tcloenplainfye
cycl e, aisntgrealnls faeeg rleed t o di stinct enttihtei es a:
Ife cytodbeot hers. Thusstghe tstiasndarmd | tapsport auxtiinmoant i

of tkkespoodi ng tot alQ rwétiwcrhn cam Dec droiltlyowed b
[ g I pap arn Oy 3. 2.

Wh e i 0eEYR dendtheeet urn on Qdguaintiy amesat so
constant s, but dif faeeenognf drh ed-d ifoigie doen tc es @ € U ©

the claim 0h®d viagdends,

The |l ogarithm of the intertempor al mar gi n.
Epsteinl 1a9n8d9 )Zipnr e f ree v neticke sr,teickaerxctttag e vari abl es

the pricing kernel,
a —é(‘ewr—_"Q — pig 3. 2.

Furtahsershdwmeindi x B, i nnovation in the pr
i nnov atthheggree ggatoss growth Mand ohnowasumptiar

an asset that delivers aggregaitpe consumpti on
3.2. 3rwmnygi sk meeelk iiom cr oss

Based porne vtihoeu sBamesrad kynwd YZuo@XQQR@DY4)I|l aexipa
rati onal equil aboingm mod&l mohat . { Beamd onwap po
mar kave ahgtueadretturen momentum portfolio resul:t
ri sk facrn,orlsachrusedsttthieon of eduliebygsecus kt mesde
Mor e spetchhred meat um, por tvfaglyii m gh &< otnienméene du mc er t

i hhceonsumption path and expected returns.

The -tongri sk epdedadbed o wbe
po
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EquaB8iDnd&hows t he -rpurno creisssk otfirsamosiaf getr g r enmhri ecshs
process w AdRe(nlojt)es a s mal | but persistent pre
|l oman TN sHp. consfroorhe per si sstuennard goif.s langcal in
parameter which identifies t@Qeandl| aheeonghrpg
volatili,t2 prso@esnsor mal mim iasitdhie.biutd.onshock, wh
factor that | mrt etoipepoenesat tmepbebhftol bo on t he
return megcihsanaggr.egat e wvvoalrayeicnbgn o ni avi tthc e n tmai

i mplies risk transfer in the fut-teemtpabcean
Q o, - 3. 2.

Equa8il?Z’2n descri bes the cQnsemptiesnthreowtlow

of |l og aggregat ealcogaruimphimsofna r eaohri scthai nsts,t haen d
condi tional expectation owf, cacsnsa mpteiren stge ot
component, caphureéesktiechbergmppiecbhegreweht s

purely traws$itmommals hodiésidpra rbdutii.oin. d. shock.

§O5 ‘ %od ¢ , O *h, 0 3. 2.
Equald3.ilz8n i | l ustrates the dimardlkeatd, sgwlhiwt khe ¢ a
t ® heggregate consafmpeconomieci agent s. This 1 s

provide risk compensatiountstihioovne@emasncef cassaeat
QY denotes the dividend growtM'ratbe af cobmhst E
estimates a securityds averagéwitendeecheveor:
paramet er Qo fa hadle € @ Ir u tt o ivgad rueememf [tyh aTnh iosmpel .i e s

that dividend and consumption growtihatat &s
perslipteditct abl e, adj ust e, bayl tthhoeu glhe vtehreaigre cp
i mperfect. Abel e @1h98%9,) @&ad sa b rpteheexpectadi o

consumption paftihr mémsp Ipireosf itthrsatar e more sensit
pn
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uncertaintyt htdwwr tshcearl monrgeamay; aantee -areggraainde  (

typically greataenr ctahanmrante) ,t hvehivcoh ad i | ity o
aggregate economic vol atdpl iatnyad dnreoardmailt i on,
di sterdd bfptand i . i .Mb.r eehpd skddhye i ndependamt sho
capture purely transstoryhaeandividdesgngr awt b

secu@Qif degnotes mar ket cameerdaiosynwcrwewhichat t

Thimeans that this shock is iQndaenpdendenbtutand
i ncor mor eetegd i onal correlation across securi:t
” ” U” ” Hl’) 3 2

EquaBilagdn shows the process of aggregate Vv
uncert aidnetnyot es the condi tvamywilng agd amami © fun
which is the AR(1)0Lphadcesanwictomtp ad anyhteemer i
shocks since the fluctuatidi @em mo fp,y elceensostne sc tuhnec
uncondi tional me an. |t i mplies that the <cu
relationship between the consbantndviecdaueheand

shock to consumptadnoom Imgad Is detrdi Hfutiayn,d wh.iic.hd .i ss h o«

3.2.4 Sotlhmeoideh f or

According tfamt hmo dell uitn oMppendi XQ B, exlte srset

of its priorcpaeribedegypectsatd as
ip O 1ij 3.2
F'hw Q ¢, Or *h. U
Ihn U

O0r, T anids can be solved by the imouwrel disfofl airt e n
sources cafn dhed dkmsaygmd consumpts o fisi peercpiefcitca ttiroann s
volatility, idi osynamat aggrieglat®t ctoms umapnt k ®tn

pp
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Further, the rQs&n pbhbe mdat emmiasesdetby t he ¢
bet ween the Qaemtdurntmeon namaovatt i on in the pricir
Oy 15 =0 3.2
G LA 0&a h;

O ij
A fin T A foa

Wheigdenot esf néhe matsik;,, L p,triamed tare sol ved
by tohdeebm uti on in Appendi x B. Obviously, the
the two sources-rafsksy ant eenxaptei cct erdiastkdb n s U mgt ii ;
consumption volatility. Further, compensatio
on_ . The risk premiumvanyimaghi sethei egonsmy
fluctuati omMMooigoMl edpe denotes the consumpt.
secuQAndyi s approxi maoeilnmBdpaascmast aamtd Amd on (2
theraéi ked cbetwkahi consumption bé&t aFantdheéeey
due to the awsauampctéi hoen roifs kt ifpmmecasi aagrst/edtrmads | s k
weé |

3.2.5 Measurreumenrti sod dompmonent

| mpor tamntdsy,a straetpe dswenimebliee,s data of the
mean of real aggregate per capita consumpti o
consumpti om datea)asshimpthkmown hlay t he represeri

di fficult to observe HBbyredsdhritahnmaits tesc.o n@nnel smasi n

all the information aswaielhanalkesyh sumppresedeéat
Howeveas t he i rinovcaatni obne toobt ai ned by the aut
esti mabeadw tumeler the homogenous assumption, W

consumption rate, vg).atAdaddadrmdsiantg cton $sBamatt @nd

pc
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(200brtan be estimated as bel ow

3.2.17
. P o P .
() 0 Q o Q
WhefYalenotes the | ength of the wholawe sampl
used the trailing eight quarters moving aver

foll owing Zurekhtalkd 09 t, i e tsmustipsotsdeanctihueal u e

( ® )Thhiisnplies that threunt rmuies kvad awrap oonfe nltasn gv
aggregate consumption growth votatwhith teaend
to any meashekmgn.t glehourse,d st hew, iHinaon alié oes ttioma:

as bel ow-viafr yti mg teicmemomi c :fl uctuation i s cons

H o "® 3.2.

Whemwecan be estimated as the AR(1l) pPprocess

Wheitcan be drsaugnatwesd ntg the stloclhaasstsiuwmev otl
aggregate ecohoml owetHablyasthieosnvol atility (Ba
This is becamunesslditelvecloenspuentcptteidon vol atility ca
current priée/dovsudmmtdi ormt Vv e dara i nhebabaysewiot hou't
sl capme f fi ci erdti voind eenhde rpartiicoe. HoKvleateahat mi &amacar

(290 and Bansal haweiYdeacoed2004)t hprefrori ma teindn

volatility of economic uncertainty is incorp
0L dzASR (KS dad20K@g2fté LI O1F3IAS Ay w (KIFIG FTR2LISRAYKS .l &S8a.
a2yidS /FNX2 o6al/al0 FLILINRIFIAQKE 6KAOK OFy RANBOGfE 2o6dGFAy GKS

Le¢KS | LIWNRBEAYLE GA2YREEK RAE W&y NIF R D cil K&, LONR O S
pT
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3. 2abi Brati on

The main aim oof tthhee cparlieisbertatt iidiest ep ower s o
theoreticanmhdpredci oei and interpret tlme thnismai
sectli onm | | explain ahomydesalrii tbeattiheen,rtebaes opr e
research. Moreover, iintg ean ssoon acbol net reixbputtagnsa tti oo np
ri sk-secos ®nal e c onomyb utisNeoweer aslp efcu fdanad ntyg !l |y
mat chnihbeeedlgigr egasempt i onf rgereawtdht mamr ke ur eher n
t hceonstrtehme@anoval ueseaftitomal ¢t pdrsmmentuesrts b(e
consivdke ®d]l match equity mar kat hmomeirvtes.t mer
pretaece and economic environmen)t, pla)jB.a®de(r s,
the time dj)s,columsed acn otrh s ppewvs adalus Kikeranad
(2007a9nd wersetlOatand 2 respecti Vvelnydwelrhee sdeits c

to 0.9988fahH@@r®@§272007) .

Théuftct extoinmgni ¢ unceadscali nbiyapedcleys sBansal a
including the wuncond, jjomaald ,maa awmrfsshry o It ot i |
0.0078 #&®&nd Fu.r 2 heurek (200a)s! eatibratthe resof theparametersf
the volatility of consumption growth like=0. 00 e 54@r,o T Tatmd T Y. X

3.2.7 Simulation design

The si mMelsdtgingothe @ e&hmed u ngprtoiwotno emaitah i on 3. 2. 17
the dividendfeguattotdn pa.t hi al l vy, b aasnedd noond etl h e
sol uttihoen Aipihtemeli xar ameters of consumption grc
as®,0,0,I anti.*?According to tehaec hegiunadtiivoind u3al2 .sle
be determined thgparametherlbupe()of Furtimeghe f ol l
assummpademhbryek (2007), due to intvanytomtpy | i v

run r i s ke ,extphoesyurcean be seen as represhatatiyv

2¢KS DI HER2ATNE NBIjdzA NBER d[ed MRS FRdzf @& M 3M\A T NS |
py
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|l ife cycle. Further, there are changes in id
itho of herss.umaed st &dcvee thfgpseisc of S entaurrkifrehte e s i n
charactodr iesadhcsf undanbeanstead hany pal i bsreaxttad nat o
coefficllidbths;)liniet.i al |l yweablf fee@int hle@wesna me
tywesapeci fitda onépife.akasl i bavadrealge di viidegnd gr
foll owed a monotonic iIncTlrugspdida esnmaldlr aagre t vy
di vigrmnwtelven a negandvibpngebatdgereage dividend
The v atlhuee -rlooin groinssku mpt %ep nf blet awdd by t he monoc
fmoypel mattcthipelSsameupaoneirini onal. Furn pvhaerend g
foll oweldame Upattern ferpoanl & o/lplealwsidon ottyopneibc. i nc
from typel abtewmpes.tdhemaech t hseh aepmepdi rpiactale rer
regressi 6ol il @osmed vhddldeg Zur ek (2007) .

On the othed imseweed,uatthennaorf t hper intoed/ ed i v edaent
ratdpdepeonnd t he opnt ¢ hee goe,foffjanidenttheofcpef ficie
0r, Whichi AppsndivedB. Il Tihe amp uexlomaltledwi mget h
di vidend growth pat hdtihne edgiuvaitdieonnd 3g.rlo3wt hl isni n
five securities dadpygpret,. dFiuvrarmetrhe t hilmoepkei ce/ o
simulated throaoagmgdt hé&limpyocehe mbnt hly simul :
retswinh dividend weaemnrgke ncearpaittead fgoari nsach secur

expressed as foll ows:
i AODI® AD®y, ar G P 3. 2.
i AQ®; ar G p

Whei & denotes the tot ailiyrdetnwrtre swictalpiidiavi dgyea
means swetboat dividend. waos ed vteao anpotneedna duemr e t 1

portfolisal t heaher ab il eorwietsihi@istgdi € ®tm r et strhneem and

BEKS JlofpadSszda Fxlly F YRy I NB NBIljdZANBR @ 6 FTdzy Oliazy 27
p
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into the five difsgerent momentum portfolio

3.3 Results and findings
3.3.1 Findingdt mhemdenmdpisciucsali osaavi denc:

3.3.1. ¥ oRles umo mEarttufmol i os

I n this part, | r eparsti nthhhed deonipfierriecnat! meovm edne
striagselgurt her, | examing tllogaarnitthhimmea ndd vmelamn
l ogar it hmi csbvaslewdttehnoee rib m®ani, orss andanrd devi
autocorrelati onsC1lAclc orQliam2g, tG31.. Banbalndyie miel aarr e
findings under the different momentum tradi
trading strategy 6*3 nifcalb eienacStéa nld ,d ishhieareen d s
the |l oserthpepopnthéol portbol i o. Mo raes egrmegoai rf n cian |
the | oser portfolio (P1l) ibBbits.2.686 %ainrd ti me tfht
Thi s fi impidesnga significant momesotnumhef fmoate nd w
portfolio (1.68%) MmMaamsb8ithbptohbRO0aBl tlwd Moheo
standard deviation d¢fol taoeahraeteu,rpraatsit rewven |IP 1la st ol
autocorrel at i olnhsme atntseeahcehg ihpsovrothfadt Ihidéoi It ys ém port
antdhwei nner portfolio. Inradcdcacitiindeandt geowt hsfoe
to zero inn PPIShitan Obél&xphare&anrekc dRIO®t7)
although the constant dividend growth rate i
ext etnidel o fi rdieshedle t o the increasing amount of i
t hemalei glser average dividend tghaomhenlroastesr ipno rttl
On ohkeerr ha@ed!| di maweodenrr t he | oseadeorddilng
amount of i nvestment by oqapiwteall rogaiens Tehv esn |

expl ahat iteneyaltower di vidend growthurtaher mar ¢ h
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t hemaei msshamapl ptahket andard deviation of divide
The autocorr elratwitdin i sf hdighi demd eg t heelBe asona
trailmonngt h12movi Ag divecGhgpdceri M. 3 ,watshittsoka&mpr o
elimnate the seasonal effect. However, ther
smooth traasi abloe. bAxedan iaomdalsltyandard devi at i
ratio al abshhpedt matted whhebtimpl uesi hhehail
antdhwei nner pAoeadasohabl eoifntth@rilessatdioni dend gr
| oser portfolio and the high capiigtuadh eggahi ns i

autocorrel aatoonni nat he. val

TalsiCa. 2,,a€6ll. Ehod quite compaaed rewisuht Fabl
I nitially, the amait htn@ien ano mence ®iamw ttuhrensse f oL
i nvest ment strategies from P1 1T oard.CHAdZ, tl of
t hat given the constant rankingspave odi, glper
retsurwhich is cofCdi 8Stand wWilttdhleo igwevar, comp a
the 2o048%oment umhtererteuer nmfbtrhg peri otPofwi t h t |
moment urmeweolrve mont hs shecelmiian g t p & rneaxrd eemtit 4 no f
effiexéeduced with the | onger ftoheema teingm b peorfi o
momentum strategy hasia doweswatdntrentdh whe
Simultaneous!| y,sheapaed brnhaed dsheansgddamel Wevi ati on
of momentum investment sttrhheoggideyi demdt ge owt
stratsagyy i lgamofniod mmtecesaswe |l | . Li &akeiwg lser, dihwir ke

growth by the tatedgeg bBordiegypwritbd. For ex

growth of each portfolio in momentum stratec¢
strat@&8gy L6 kewshsaepedt hppatW ern 1is illustrated
dividend growt h. At t he samewhtelam® mebhhemyval

i nvest meihd aalsotnrigaethedgyn g per i odf.orTihteh itndae nd ¢ eraes &

u»

YLy Y2YSyldzy aiN»YiS838 mMHfFoX G(G(KS Y2YSyldzy NBGdz2NY Sljdz fa GK
LRENIF2fA2 Ot m@I paRMOK y:x& 0 OPH 072
BLy Y2YSyildzy aGNriGS3@ muHFcX GKS Y2YSyidzy W diNg’S SNRz dzby (K
LENIF2fA2 O0tm@dIy:aRKbhOK k& c do M2
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stnrget h hnedfment um ef fect .

3.3.1. % oRem@alrtysng risk exposure

|l equation 3. 13, I estimate the wunconditio
por tsfroThios i s eéxamirrdermyt ohypot hesis that th
obtaining a hsarhehi gphreorf i (t| odveepre)ndr i aki glk@o sur
r etatrhrnagher risk. This is mainly because, wi i
expect esd hokdluonwg lhewrml)i kel y atso wpgdtld codessn wi t h  h
expect sdholethiumgh bet a) weiArsn ear rEecrutlffteguseiro c Wi | |
wi tahow betlhowaxep etcad afTlmousncondi ti onal portf ol
esti mat ¢ theestroaguesyebetarin each portfolio. The

dividend growth processes can be shown as,
Qn %0 Qi i gi 3. 3.

Whe%ei s the unconditional a(grgehpteh) et a f ol
denotes the quaoverl|l gppian@ gqguendr antoinotnh.e | re
regr essiaacgdee s avih inachhldeTad 2 ea,b 2 e8nTh b2 eHder e, I wi |
explain tHeblelsudd samf ex%Bmpd et hd nshtopéel pf t
regression, demonst réatleds3 ai nfmoflo ttooni8&. 7wdidsei fr
for t he immocrecetatded tca hneosmnent et seh mechani sm, wh
t htahe wi nner (laahsierh) (ploorw)f calvieor age beta due t
return. Furt heea ,ti hiteh ebreet ai sc osenf fiircad regfdrsownh ¢ h et h
|l oser portf ol i ol itoo. tMuoer ewivremre r t pghemoinnott eornd ecp t
increase fMomepPtéehaushbamped pattersstoafn davw dr a
deviation, swhgindlff i me@ @ u stt Hleoons e r and wsAner po
reasoevamll @nat iiosn tfhoer diopmpsalrlata lvseer vati on i n |
because of adopting gsaucuaread yi sdadguwi.t el hsemaldlj ,u
the unexpl ai meod eV a mrsaarisgseepttiaganl Ev e nasuiamillyar t h
Ushaped modtiereeggaesesiicddgnal from P1 to P5. Thes

CH
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with Zurek (2007).

Furthe€C2. RagdbiC®. CG2. 4 e xgpdnyd rtelgeg ersess wint.  Si mi
i's a monotiomhtemaodemwaeaage beta (consumpti on
each momentannl-sah a me @ gmode of standard devi at
beta anlckerresi du@a heehres imdirheeytey agfe beardhies hi g
vol att hceotsyu npft i on beitsa awbhensébkechbpltding per|
Areasonabl ef oerxipd haindad h dminflceiemissls or uncertaint
hol ding period tiheee hoegepor Mbokbwew|dt dmat he | o
| ow beta, whinechmemetainns stehlaetct i on medthsemaorstm i s
ter mhasweaaker pertf Meomagn creu ni.n tAhdedriet iiosnad | snuc h

residual error in each portfolio when the ho

I r eegdr lees svtarmei ng ed o mosnc evd & ht itca tityleeotf s h

i mpact orfun hrei dkongonsumpti on beta, which can

Qr " p %o @ %o 5 @ Z-HI Qi 1 #Fi 3. 3.

Wher @i s hient e %€ psthaev er agreunl ornigsk comasdmpti o
% 1 $hceondi ti onal i mpact b at wa etthhree st sadmp t i on
| omogn rmpsokneddd According to Zurek (2007), roi
por tsfraglbino t he cruesaltli@dn weér-rurl omigs k -ldboimponkat
ranking period. -HHhedepanthheeduvatuen of the
exanpmo ment um st amemtyh wi 2 hquarter) formatio

as ,

%o %o %o jZ - - 3. 3.

Thu%,, can mearsasleiodhd amgri sk components 1in
Theor et linva anlnley, port f ol Pooy, wisbh dt heé ghopiorit vel i
the néew@at i wehtoew | ow p drnt fcognhbeoassett apor tf ol i o
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nega¥%irpyetsohd high portf ol Poop, b sdiahvea nld w hpeo rptof s
beta. Thekwpdeameéesr the average %eitna,e quihaitciho ni

3.3. 3.

Table C3 reports whhiec lecoonndsi ut mpotniaotmn u obnett tals & |
component i n disftfréeageenic croo mié mtgum o equati on 3
shows the dividend @dsbWwebtranet he agghepgat ef
rate with ,andei vari ateoacuhis&ancwewimplonehé. | 6ngt
there i s a mobavéepnpage bataedrsmang ePtldhmise nRR.0 nBo
the consistencyse®uahie)daedtagPhkeketbppr oxi mate
t he standat tHaevdeprva lag ti mint b p o e vi b bceo nrseusnupl ttiso no
betBbiCle. 1. More i mprourn amitd k ,b dthel hopligaeaxah ol iyt
powfecad i f ferent portfoli o. wlaisk oewiseelvetdi ommnbdb o o
long-run risk beta fronthe loser portfolio tothe winner portfolio, as well as a-sharped
patternin the standard deviation. Further, the adjustedqBared dramatatly increasd
compared with equation 3.3.3vhich implies thatt he new equation witHth
i nf or maa i vingni fi cant e&lparagneatextye nitmp atbhee plroe
mod el i s also supported dwnratrdoed commsutmprti oang d
vol ati |l ivihyecnombr nleédr wi th table C3.2 with the
seehat wthfe deerdge-rhet a iamhed pleadmab he C3. 1. T
meanst mwehaner with dtimeg Ipcesiyieogd deox preocnte nt um r et
to the higher uncertai nswi tihn Itohneg efru shuarvema tSi onr
a | owunngi sk beta. Further mohheevetlt alofe cGas3m
beta ammd rliosakglebeaitna t he | ongert hfachraniZBteila n Tphd rsi ¢
meanst hmebment um portftol haiviph aetahpeaetund si nce t h
short formation period captuwhen mootep &tod mg |

C3.2 for mometnrt aBtmedd ywa €3h.nd) afbore mo metnnt alt@e dy. adi n

Tabl ewlCidfcdll deqgw at2il@n showssumpti on beta cond

l omgn risk compwareyitngwi d dig rtéignaec ésu @ tc iovoar mioa s

cn
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momenstmadse llore speccidiheabgfglh edtadsaicion o mi c
vol ati | i tvya ramictédhh utsi,met he r esqarred nigo na gwirtely at iem

fl uctcuaant iboen axpressed

Qr " R % W %o 5 0 zZQH 3. 3.
Qi1 &}
_ W " -H
U
” ” UH ” 11U
Where, | assume the aggregate economic flu
(Bansal 206d4)Yar aAas, a result, the nessteapuati or

explanatony rpbwegrioan fiod i rhudnewdls kl ccrogws aurmpt i or
fluctuating economic uncertainty. Morien speci
average beta and consumpt i om mishapedftracmmd aP d t
devi pattarno nFur hvéad ru,e of Jav equigtbe bwieminl sma grhes si o
constant aggregate economic volatility and w
i n tetrhhmesmngh rusk behaahstgahlelre |@4.el t han tabl e
t htaHeomngn ri sk beta with ftlywsahaaghengrfeqgqmonopeme

expected mo mewhteunm trheet umooment um sel ecsi on m €

bet wetemmcks with high or | ow expestgedr edt urrsn
basically consistent witdr €oamsds@mde t d onresu ropett it
than that. Although the residual standard el

constant consumpti on vionl haet ifl a it ¢geddtdal esrfee grae du |
consumption -batgsnwi tbntsiulmpttyi oant vtoHea port f ol
tabC4. 2,,a0d. T4and ehe rfeipppdiTadgdsei nC4 . 1. There

common findings regagodi nd et i ordnaftfi @orMomte dd lhroa
pr eci seihghriegherf |aewerlage -ben ar iasd bemnag with |
persi oAgtaheen pect edt hwel thnunrer opnort foli o is high w

peri od, becaedercefr ttalmlmdiygew ¢dsr at hpeonr.t fSil miol e
cp
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| evelhewiltomgter f osamdediwonng rp errii okd theatt dree d nl tco® n c

ot hneodel wvahytit ngeaggrfelguaabteseeeciotnyopmiccal 'y cons
t hmeodel with constant consumption volatility.
| mabdC&d . 1, Chan2, C6543 | report the predicta

striacbsaged on the positivieheamdnnegatki o mpo@aleir
time-varying economic fluctuatianin the ranking period. For example, in table ChhE
average momentum return followiagpositiverealisation of the long-run risk component is
2.6%1'®, and the negativerealisation of the long-run risk component is 0.5%. Further,
following the positive realisation of the long-run risk component, the standard deviation is
lower. This is becausgbemomentum investment strategyetermined to take a long position

in the winner portfolio and a sht position in the loser portfolio, which meaadairly high

level ofidiosyncratic (unsystematic) risk. Thus, following the negateatisationof thelong-

run risk factoramomentum strategy thatadong winner portfolio and short loser portfolio,
holds a portfolio with a lower average longun risk betaleading to lower systematic risk.
Thus, the source of the high volatility following the negatealisation of long-run risk is
idiosyncratic risk(unsystematic risk). Therefore, whtre realisationis negative, therés a

rising beta inthewinner portfolio anda falling beta intheloser portfolio, which narrows the
betagap and furtherlowers long-run consumption risk. Furthermorthe t-value fiows
statistical significance based on the null hypothesis of mean zero return at the 1% significance
level followingthe positiverealisationof thelong-run risk component, bdails following the
positiverealisation of thelong-run riskcomponent. These findings are consistent with gable

C5.2, C5H5.3thdad f@g.ehtf aomomentum trading strat e

3.3.2 Findings tdaamadddi scwsauitomnofand

resul ts

Table C6.1 concludes t hety.alkhdligdddlwebd IC&i. rl , e a
resul threo doef | solution and expet@.dz reerhdie @6 .i Ing

¢KS Y2YSyldzy NBGOdz2NYy Sljdzr £ & GKS NBGdzNYy 2y GKS gAYYSNI LBR2NIT
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shown hasUsahaped amaltrteeréam® n at iomdsree dipnan d
monothmewsc dOnfrom Typel to Typebs. Mor eover, e
monotonic increasedbedédm Typ&l ptre miwmpe5 ,whd s h
t heempi ri cal evi tbveadeu.atlino hal dodaibtai@oend,, patt er n

Tabl esR@Fwd si mul at e,danrde tvuart ne,a @ dioemme @ n ad m
trading str atteésglyf érré8nt Gad asleinbr ati on for the ¢
mod el can explain the comparative observed
resamanabl e and acceptable difference in terms
securDuei ese.the uni ¢ dmesmnmdnttwym aenfdf esdatzse, otfher e

of ri sk dgfhoart tahcktsornuennfyme thep |, atdbodver al | five ri

D

xplain the momemmt eans e h 4 e la saspdphradhsicchh trikkesue t

i smaoan o tionnci rceaavseer aignavhn ethu rgesn egrnatfe cant mMament ur
addition, the biebdapedast mmattahdttdevi ati on and
in the | oset hmoosrittfiovlei oauagdmdorrel atiandi hheh
autocorrelatiPBuwmrfilsehersda gind fda craindfim@l dtivi RB®,nd
and Usslhoped standasdsdeviati 6o the empheical

approxi mat et wead ruiattuidsen aofa t it & heempmorriec atbhnaenvi d e r
the mamens umaase gw-sthlaped st anfdanhwekaldeatiiadn omat
On the ot hdrhredawnldthseifrmolmat i on, based on the

strat dgisdre 2, 7 .13t aman 7bg@i werent tehadconstant r
portfolios wit hshlaovneg ehri ghhceldd iaredh umenreirodt andar c
t he s ambsettainndea,r d deviiad itowtgdod rtthhee hrodtdurnmg per
Thetnhleog di vidend gr aws®la i :ni gemicfhi csiamrd¢atespyot on
the different simulated momentum stranegi es.
tracgitmiggemse d onger hodsd @n nghe@eoi bdr h ahnetdi, nggi ven

perwodnper and rl etsterhnigybaerrd ovlhieamp € hieo d oir snalt 0 0o ge

Mor eover, t he magnitudes safedgcend | awti g ch rha

formati®an g setalimesdhlh p e do Imtoalredar d devi at poaseht
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f oraohi dihmul ated momentum investment stratec

empirical evidence.

cy
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Chap4adg@oncl usi on

Momentum effects, as a c¢ommo rhapbheeemnodreelnyo n i
and systemaltdheadbltgpbests can be divided haso
exploheddynamics of mo me retgu me e fsfwe ¢dcrddihirey imlo @
momentum effeamn i mn sAksh esawddihegsd ks@any contri buti
based on the Wwotrhk maieseocahapgt eémns. Il n the fir:
effects in the UK and US nzokptas e da mdibe 1 W&O
mar kanhB8ound that t he medgwlrtns afn rmdme NUKU mmar
signifiictame WHamar kefl6i momket tmt &aFrading str
performance dependabilitiyhnhen USh emadkKk atarikretalil
trading strategi@stolnhadtiétdohf ecempamement
found potenti al evi dtehhenemgofr umhe Whewnet &l hef f
mont hs ,arteldeircempiom@nt um returns, compared with
Further moasulttisBaegesi an \wertiitfrhaasgd roenl ati onship
moment um rfetuur waandables (i . e. domestic mark
and foreign malhkgodr tvathhestytIridtnys)iotuinadn t hr es hol ¢
exi st to switch between the momentum regi mi
volatility is above or belcawnrt thleeR ahretgiisamell adr |py

the reasonalilee sc¢naouty eucstield atthe VI X t o measure tl}

the VI X index is asymmetrical for market vol
mar ket price decrease than when they increa
volatntdatyon, | Gasottheeseshopeddmodel . Through
volatility, | found té&irmd man®shetvteum seguwmi m$ ciam

effect on the average momentum retereféaeadtfc
on theintrre¢ uranking period and domestic mark
However,h sftohreer €S amanrskiegtiwihfednammar ed wi t h t he LU
i n the rewveTlhiad inrdeidyctahtaets It yh eh d4S smamk dti cant i n
the UK market.

c o
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I n the second secrtumnri sbka smald eoln hyh eBd soanlg
expl ained f otnlermormeans awrm sppoerttufronlsi owigtelt o h b mmic t u at
uncertainty. Furt kserc,t i lo nche M esloadped do &tt hi en da rva sdsu :
by Zurek é@0@7 )pns sifrhadadtgucactmd mi ¢ vol atieldi ty an
for economi & awvrecfeimetcati notrty etthomeo nasgugmpegaon and di
of i ndiewiuddadheor et i ciadenygi tmoye enosdiegni ffiooant e

momentum returns. Spediufaitgueabbhpmi £t Lodesdt ahat

a monotonic indirtciacealbed aveemmEtoinon frmit ke and
|l oser parhtef oheo @orftifaodliindh, i s consi stent wi t
However, consumption beta is higher,thwé&ich n

growt h dinwii dvesredciadandi t he consumptf bootuaiwt h
economic wuncertainty. Further, I reported t
varisatni d&nmmmg ri sk and expected returmplwhidc h

compoénesnt ructure of mo me/matraumnt erbenaugkrnisv.e nT hbey t

]

eslt iodn ramg r i sakn df atchteoraggr egate consumpti on

-

anking period. dRiret lgeerossrom,al |l moperd atag t he

securitynamdepheasgtyedr et ur n, di vidend growt't

—+

he podortvfedlhiue, mye gmodtd etihiartnc,h di,andewndl gabwbd

-

ati o at t hieh hpeorstifnodliaot iloerv.el Over al | | my mode
t he raeslud ¢ s t oo ntghdee mitamg@ime nt um r et urnn £ aefhf ec

port f odaiticnbggngdr egat e cwnbBudphamincgrand equity

| suggest fal bowi negiseedhidmpdotenr Fihes el ul dhe mc
be eadesitng di fferent financi al mndartkdehtusm, di hé er
robust powecoudbfd mermddeld i nawbakfstgnefi Mant
in the revershbeamgmungnbeeeer al v eer irebsleeas .c hT hcu
be basddnothHe iagrrel ation of factors 4 n the
run ri sk moaetli ofalctrtdsggauniictsy altevel , there a
research directi-onm.oiCek hgwesnpli ye,v ctdlieab itl @ nlyS
mar ket . Theouldhal 0ddlet e kled s5d d Kr sonbauesss st
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Appendi Xx

Appendi x A

3 M 6 M 9M 12M
3 M 0.021 0. 047 0. 066 0.075
tval ue 2.931 3.269 3.725 3.354
6 M 0.025 0. 055 0.072 0. 067
tval ue 2.6009 2.244 2.394 1.804
OM 0.026 0. 053 0. 056 0.048
tval ue 2. 652 2.168 1.589 1.022
12 M 0.019 0. 032 0.028 0.013
tval ue 1.814 1.200 0. 756 0. 268
Tabl eDALf &rent momengiwmrmoso todfiohsy ar ¢ e K mar
full sathpll8 1980
3 M 6 M OM 12 M
3 M 0.0009 0.019 0.039 0.040
tval ue 2.041 1.978 2.855 2.164
6 M 0.011 0.029 0.041 0.029
tval ue 1.779 1.822 1.599 0.932
OM 0.014 0.025 0.027 0.013
tval ue 1.882 1.258 0. 8814 0. 366
12M 0.011 0.015 0.011 0.000
tval ue 1.281 0. 695 0.350 0.006

Tabl eDALf 2r ent momendgi tmrpusoe todfiohsy or ¢ thieruJ 8 mar
full sa@mpthé8 1980

Tl steabl e rreeptourrtndt Hodéf e rtehnret moment um stratesgd es (wi
returtnheep s hock market (based ont NBKSE,t oAME Xnaankde t N A S

on LSPD). Rethaeadheé sgeeméenreidc avaesmpage ema gkl y Thet umn
samwpwheol | ected from 1980 to 2018vaismpé ememd retdurmyt mac
all stocks in descendi ng-Jorildbe rtT Hbea sfeidr sotn ctchleu mpra ssth a\

per,aad the firstngoweshods The momdntum portfolio
|l osed) ifgom t+1 to t+K, skipping mont hotirf Thusntth
hori zons, suchitad 8B, mbo,meht ammd t IwZe.daielnogp t setdr attoe gcioensp u t
average mont hlAy wobai devahg g gfteodtr nhet er oscedasticity a
offonsi stent standaWweséer wot hbased|l ag. NgWweyt values
moment um reepourrtne dacgdoeed to wmoment um trading strategy,
signcéevaeh of critical value at 1% (2.576), 5% (1.
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3 M 6 M 9 M 12 M
3 M 0.675 0. 693 0.701 0.674
6 M 0. 736 0.745 0.714 0. 693
9 M 0. 755 0.759 0.711 0.660
12 M 0. 745 0.723 0. 684 0.626
Tabl eePR2fDbr mance dependability of different
mar ket
3 M 6 M 9 M 12 M
3 M 0.593 0.6014 0.622 0. 632
6 M 0.644 0.672 0.651 0. 633
9 M 0.705 0.691 0.651 0. 638
12 M 0. 6638 0.634 0.620 0.608
Tabl e-ePR2fdr mance dependability of different
mar ket



Appendix

3M_Loser

tval ue
SM_Wi nne
tval ue
6M _Loser
tval ue
6M_Wi nne
tval ue
9M _Loser
tval ue
O9M_Wi nne
tval ue
12M_Lose
tval ue
12M_Wi nn
tval ue

3 M
-0 .
-0 .
0.

01
35
10C

.7 2¢€
.01
.21

13C

. 031
.01

18
134

. 53¢
. 01¢
. 24C

12¢

. 827

6 M
-0 .
-0 .
0.
2 .

Tabl eeARMBuU dl | sadj matt kaf

di fferent

02"
43
09¢€
37E¢€

reiammers oser

moment um

tradi

ng

9

-0 .
-0 .

M

02,
71
. 08¢
.44 c
. 02
.49
10E€
. 004
.01
.20

. 73
.01
. 23
. 08

O (D) ~I1 ()~

o
©

12 M

-0. 01
-0. 37"
0. 08¢
3.902
-0. 00
-0. 10
0. 0914
3.61¢
0. 007
0.134
0. 0814
3.21C
0.024
0.46C
0.07C
2. 79E€

portfoli oc¢
strategies

mo nfieonr twit nn eetr r atnedgsl enss e r

i n th

|

po

o nt NHKSEs,t 0AcCNE Xmaarnkde t N A(SbhDa(s) e

avaesrpaag &€ emd ratglel. y Trved smrom t h |

2018waidmel enmmenretnd di mb yt r man kign

198m®M18

This tablreetrierpmy tfseddet
t heS st ock market (based
Return iheandefei geedometri c
collected from 1979 to
i n descerndhbdasge dorare
and the first row shows the
sell pashe d ofsream t+1 t

fodrfferent

t he

offonsi stent
moment um
signcéieveaen

ave

rage

of

return

criti6egal

3 M

6

y

hol di ng

5wa (e 9&t)

M

p

9 M

t he plas ttT hree tfuirrns tf rcoan umn
period.
0 tT+hHKi,s,s kihpep ifnogr nmmaad n ton
hor iAtoonbsf, 16 3mo nbe n t9u na ntdwaldielmg t setdr a toe gecioearsp
mo nAtt oy | h evld b @i e gf Borde thuertne.r o s ¢ e d aasttiiocni t vy
standaMdseér wont hbased |l ag. NGhwey t
faoeea cthe pnoormeend ulme ltaowa di ng

shows
The w
ta.nd h

val ues

strategy,

% d( 2.097 (1.645) .

12 M

-
C



Appendix

S3M_Lose 0.04 0.03 0.01 0. 02

t-val ue 2.10 1.27 0.97 1. 34

3M_Wi nn 0. 07 0.07 0. 06 0. 06

t-val ue 4. 07 4. 39 4. 53 4. 15

6M_Lose 0. 05 0.03 0. 02 0.03

tval ue 1.87 1.00 1. 14 1. 74

6 M_Wi nn 0.09 0.09 0.08 0.06

tval ue 5. 17 4. 91 5. 12 4. 63

O9M_Lose 0.04 0. 014 0.014 0.05

t-val ue 1.47 1.10 1.69 2. 24

O9M_Wi nn 0.10 0.009 0.07 0.06

tval ue 5.39 4. 32 5.04 4. 62

12M_Los 0. 06 0.06 0.05 0.06

t-val ue 1.81 1.41 1. 98 2. 34

12M_Win 0.009 0.08 0. 06 0. 06

t-val ue 4. 86 3.88 4. 41 4. 07
Tabl eeAMBuU 2| | sadlj mart kaf rwiammes oser portfoli oc
di fferent momentum trading strategies in th
198mM18

This tabl e sferpadinftset dret rmd niecomit nema 8 t r @ tsigd leiso

US stock market (based on hteXS&tft oAKMENKaakdt NABBQPEdan
i's défeinmehde geometri c avaesrpaage emdmigteh ¥ ywascooiplheect e d

from 1979 to 2018. The mwangmp luenmetrtaedd nlgy st amkienggy
descending order baskdilontThbeef past cel umn,atnhdoms tt h
the first row shows the holding period. The winnei
pas | ashelrdd from t+1 to t +K, skipping monthfour Thus,
di fferent f our hAxroibzden smo nBe n t6u, m 9t wvaanddieldgl t setdr a toe gcioersp
t he aver age mo nAtt wWogeidh avledsetigrgfea@re thuertne.r oscedasti city
oftonsi stent standa-Wdserwbthbased|l agdfMEewesytgnudlican
momentum return faoeea che pnoormeend ubne ltava di ngn dsst rtad e g e
signcéevaeh of critical value at 1% (2.576), 5% (1.
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Momentum trading strategy (J=3, K=3)
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Momentum trading strategy (J=3, K=9)
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Momentum trading strategy (J=3, K=12)
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Momentum trading strategy (J=6, K=3)
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Momentum trading strategy (J=6, K=9)
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Momentum trading strategy (J=6, K=12)
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Momentum trading strategy (J=9, K=3)
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Momentum trading strategy (J=9, K=9)
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Momentum trading strategy (J=12, K=3)
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Momentum trading strategy (J=12, K=6)
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Momentum trading strategy (J=12, K=9)
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Market volatility in the ranking period (K=3)
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Market volatility in the ranking period (K=6)
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Market volatility in the ranking period (K=9)
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Market volatility in the ranking period (K=12)
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Momentum portfolio’s returns in the ranking period Momentum portfolio's returns in the ranking period
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Returns in the holding period
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Regress foreign market volatility on returns
in the holding retrun (K=6, J=3)
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Regress foreign market volatility on returns
in the holding retrun (K=9, J=3)
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Regress foreign market volatility on returns
in the holding retrun (K=12, J=3)
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Posterior probability distribution of parameters
for momentum trading strategy (K=3, J=3)
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