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ELOSZO - PREDSLOV

Akomadromi Selye Janos Egyetem Dr.
habil. PaedDr. Juhdsz Gyorgy, PhD. rek-
tor ur védnoksége alatt rendezi meg a XI.
Nemzetkozi Tudoményos Konferencia-
jat. A konferencia 2019. szeptember 10-
11-én keriil megrendezésre, helyszine a
SJE Konferencia-kozpontja - Hradna 2,
Komarno, Szlovédkia. A rendezvény elsd-
leges célja az el6z6 éviolyamokhoz hason-
l6an hazai és a kiilfoldi egyetemi oktatok
és kutaték tudomadnyos eredményeinek
prezentalasa. Els6sorban a human tudo-
maényok, a tdrsadalomtudoma-nyok, a ne-
veléstudomanyok, a kozgazda-sagtan és a
vallalatiranyitds és a teoldgia teriiletein
tevékenykedd szakemberek szd-mdra nyit
teret, tovabbd az informatikai és az IKT
tudomanyteriilet miveldi szdmara, azon-
ban részt vehetnek a rokon szakteriile-
teken dolgozo kutatok is. A konferencia
ke-retén beliil lehetGség nyilik tapaszta-
lat- és eszmecserére, ij kapcsolatok kiépi-
tésére €s a kutatasi programok és célok
Osszehango-lasdra. Az el6addsok anyagait
ebben az évben is a résztvevdk és a leadott
tanulmanyok nagy szaméanak koszonhe-
téen kiilon konferenciakotetekben adjuk
ki a szekciok tudomanyagakba valé beso-
roldsa szerint. A megjelent tanulméanyok
két fiiggetlen szakmai lektoralds utdn ke-
rilltek a kotetekbe.

Az elfogadott publikdcidkat tartal-
mazo koteteket szabadon elérhetdvé tesz-
szlik az interneten.

Komarom, 2019. 09. 05.

Bukor Jézsef

V dnoch 10.-11. septembra 2019 sa
kond pod zastitou Dr. habil. PaedDr. Gyor-
gya Juhdsza, PhD., rektora Univerzity J.
Selyeho X. Medzinarodnad vedecka konfe-
rencia UJS - 2019.

Miestom konania konferencie je
Konferenéné Centrum U]JS - Hradn4 2,
Komarno, Slovensko. Cielom konferen-
cie je vsilade sciel mi predchddzajicich
ro¢nikov prezentacia vysledkov vedecko-
vyskumnej prace vedeckych a vedecko-
pedagogickych pracov-nikov univerzit z
domova a zo zahranié¢ia. Konferencia da
priestor predovsetkym pre odbornikov
zaoberajucich sa vednymi oblastami: hu-
manitné vedy, spolocenské vedy, pedago-
gické vedy, ekonomické vedy a riadenie
podniku, d’alej informatické vedy a IKT,
ale vitani su aj Ucastnici z pribuz-nych
vednych odborov. V ramci konferencie je
priestor aj na aktivnu vymenu nazorov a
skusenosti, na nadviazanie kontaktov a na
zosuladenie spoloénych vedecko-vyskum-
nych programov a ciel'ov. Jednotlivé pri-
spevKy aj tohto roku z dovodu vysokého
poctu prihldsenych a velkého mnozstva
odovzdanych prispevkov sme zaradili do
zbornikov podla vednych odborov jedno-
tlivych sekeil.

Do jednotlivych zbornikov boli zara-
dené iba prispevky, ktoré presli dvoma
neza-vislymi odbornymi recenznymi
kona-niami. Zborniky budud vol'ne do-
stupné na internete.

V Komarne, 05. 09. 2019

Jozsef Bukor
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A MAGYARORSZAGI KKV SZEKTOR VIZSGALATA
FAKTOR ES KLASZTERELEMZESSEL

ARANKA BARANYI!

ABSTRAKT

The purpose of my research is to present how to characterize the business sector
on the basis of financial indicators. The examined group of entrepreneurs was reg-
istered in Hungary and operates in the SME sector. The number of companies in-
volved in the investigation was nearly 4,000. To analyse the operating characteristics
of the enterprises, I analysed the data obtained from the annual reports between
2006 and 2015. The data for analysis were provided by OTPEN Ltd. The analysis of
the wealth, financial and income situation for ten years made it possible to generate
factors based on the examined indicators, and, as a result, the different clusters were
created. Each group is characterized by distinct characteristics. On the basis of lig-
uidity and capital strength, four well-separated clusters were developed. Clusters
can help in developing a target group financing strategy.

KEYWORDS

capital strength, availability, liquidity, indicators, relationship

BEVEZETO

A gazdasag mikodése szempontjabol a foglalkoztatas kérdéseit vizsgalva nél-
kiilézhetetlen a stabilan m(ikodé vallalati kor. Kutatasom alapvetd célja, hogy fel-
tarjam a 2006 és 2015 kozott eltelt iddszak adatait vizsgalva, hogyan valtozott a
Magyarorszagon mikodd vallalkozasok pénziigyi helyzete, és ez alapjan lehet-e
tipizalni 6ket. A vizsgdlat soran feldolgozott adatokat az Opten Kft. 2017 jiniusa-
ban bocsatotta rendelkezésemre. A pénziigyi helyzet valtozasanak vizsgalata
soran szamomra leginkdbb az érdekes, hogy a milyen jellemzd pénziigyi folya-
matok vizsgalhatok a nyilvanosan kozzétett egyedi beszamoldk adatai alapjan,
melyek alapul szolgalhatnak egy bank objektiv szempontjain alapulé hitelbira-
latanal. Jelen vizsgalat kozponti kérdése képezhetiink e csoportokat az azonos
pénziigyi jellemzG6k alapjan, és ha igen akkor ezeknek a csoportoknak milyen
pénziigyi sajatossdgaik lesznek. Csiszarik Kocsir Agnes 2018-as kutatdsaban az
alabbi megallapitast teszi a vallalkozasok pénziigyi helyzetének elemzésével kap-

! Baranyi Aranka, PhD, Eszterhdzy Karoly Egyetem Gydngyosi Kdroly Rébert Campus 3200
GyoOngyds, Matrai dt. 36. baranyi.aranka@uni-eszterhazy.hu
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csolatban: , A stabil, t6keerds vallalkozasok viszont tudatosabban allnak hozza
hitelfelvételhez. Azt beruhdzasokra forditandk, hosszu lejaratd hitelt vennének
fel, és befektetett eszkozoket vasarolnanak beldle. A miikodés finanszirozas ese-
tiikben héttérbe szorul, mivel van pénziigyi forrdsok arra, hogy a mikodésiiket
finanszirozni tudjak.”

IRODALMI ATTEKINTES

A KKV-szektor elkiilonitése mas vallalkozasokt6l elsGsorban azért sziikség-
szerl, hogy a tobbnyire hatranyos tulajdonsagokkal (pl. rossz t6kehelyzet, kedve-
z6tlen foglalkoztatasi adatok, rossz érdekérvényesits képesség, rossz hitelképesség
stb.) rendelkez6 szektor dllami, valamint eurépai unids tdmogatasokhoz tudjon
hozzajutni, ezaltal versenyhelyzete javulni tudjon. Nagysagrendjétdl eltérGen vi-
szonylag alacsony a mezdgazdasagi vallalkozasok hitelallomanyanak aranya, itt
bizonyara a teriiletalapu és egyéb tdmogatasok jatszanak szerepet a hitelallomany
alacsony szintjét illetGen. [3.]

Az unio6s jog elutasitja a vdllalkozdsok dllami tdmogatdsat, mert az torzuldst
okozhat a gazdasagban, és fékezi a verseny kibontakozasat. A kis- és kozépval-
lalkozasok esetében mégis lehetGvé teszi a koltségvetési beavatkozas bizonyos for-
mait, kiilondsen ide tartozik a ,,de minimis” tdmogatds, azaz csekély mértékud
tdmogatasok igénybevétele. [6.]

Békés Gabor és Murakozy Baldzs tanulmdanya az alabbi médon tipizalja a val-
lalati szektort.
e ,Gazellak”: gyorsan novekvd vallalatok
e Elefantok”: kevés nagyvallalat, amelyek sok embert foglalkoztatnak, azon-
ban a foglalkoztatottsagot kevésbé novelik
e Egerek”: Gjonnan alakult kisméretd cégek, amelyek lassan novekednek

A fiatal vallalkozdsok gyors novekedésre képesek, és ezek jelenthetik a
foglalkoztatasnovekedés alapjat. Megallapitast nyert Bekés Gabor és Murakozy
Balazs kutatdsdbol, hogy gazelldnak a vallalatoknak nagyjabdl 10 szdzaléka
tekinthetd, ezek tartésan (legaldbb 3 évig) a leggyorsabban novelték ar-
bevételiiket. A véllalatok likviditasi helyzetével kapcsolatosan ellentmonddsos
megallapitasra jutottak, és nem taldltak egyértelmu osszefiiggést a likviditds és
anovekedés kozott. Azt lehet csak tobb-kevesebb biztonsaggal dlltani, hogy kisebb
eséllyel vdlnak gazelldvd azok a vallalatok, amelyek finanszirozdsi helyzete
kiilonosen rossz, mivel a kisméretd vallalatok szembesiilnek a legerésebb finan-
szirozasi korlatokkal. A vallalati n6vekedést leginkabb az olyan, az dsszes vallalat
novekedését segitd szakpolitika timogathatja, mint példdul a be- és kilépési kor-
latok csokkentése. Az OECD szerint a sikeres politikdk kozé tartozik a vallalati
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novekedés el6tt 4116 adminisztrativ akaddlyok csokkentése, a pénziigyi forra-
sokhoz val6 konnyebb hozzaférés timogatdsa, a menedzsment képességeit javito
képzések tdmogatdsa, valamint az innovdaciés tevékenységet és a vallalatok
nemzetkozi kapesolatainak fejlesztését timogato politika. [2.]

Ezen kutatds is jol mutatja annak fontossagat, hogy a pénziigyi helyzet és a lik-
viditasi helyzet elemzése nem hagyhato figyelmen kiviil, amikor a vallalkozasok
jovobeli esélyeit vizsgaljuk, és arra probalunk megolddsokat taldlni, hogy hosszi
tavon hogyan lehetséges a vallalkozasok sikeres fennmaraddsat biztositani.
Csikany-Takacs (2015) tanulméanyukban rdmutatnak, hogy a ,,gazella” tipusu val-
lalkozasok ndvekedési akadalyai tekintetében az els6 helyen a finanszirozasi ne-
hézségek, a pénziigyi er6forrasok hidnya jelent meg. A Kis- és kdzépvallalkozasok
stratégidja 2014-2020 kozott cimd tarsadalmi egyeztetésre benyujtott vitaanyag
szerint a valsag hatdsara az Eurépai KKV-szektorban a vallalkozasok szama, a
jovedelemtermelés és a foglalkoztatas visszaesett. 2010-ben megallt a KKV-k szama-
nak csokkenése, a jovedelemtermelés névekedésnek indult, azonban a foglalkoz-
tatds tovabb csokkent, mint ahogy ezt korabbi KSH-adatok is aldtamasztottak. Az
unio foglalkoztatasi atlagara jellemz6 4,2 f6vel szemben a magyarorszagi KKV-k
atlagosan 3,1 f6t foglalkoztatnak. Az eurdpai kisvallalkozoi intézkedéscsomag
(SBA) alapjan 6sszeallitott 2012-es értékelés szerint Magyarorszag tizbdl nyolc
teriileten még mindig elmarad az uniés atlagtél. A 1. abran az értékelés ered-
ményét lehet 1atni, melyb6l kitinik, hogy Magyarorszag a KKV-szektor finan-

/////

van, mint egy masik unidbeli versenytars.

Avizsgalat aldtdmasztja, hogy nem csupdan a finanszirozasi lehetéségekhez
torténd hozzatérés okoz nehézséget a magyar KKV-szektornak, de hasonlé allapot
mutatkozik az innovacié elmaraddsa tekintetében is, ez 6sszefiigg a finanszirozasi
kérdésekkel is, hisz ha egy vallalkozdsnak nincs sajat forrdsa, a fejlesztéshez
kénytelen kiils6 forrast keresni, ami lehet tdimogatds vagy hitel. Azonban, ha nem
megfeleld objektiv paraméterekkel rendelkezik a leendd ados, a hitel nemigen
johet szoba, mint finanszirozasi megoldas.
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1. abra: Az europai kisvallalkozoi intézkedéscsomag (SBA)
értekelési eredménye 2012-ben
Forras: Kis- és kézépvallalkozdsok stratégiaja 2014-2020, tarsadalmi
egyeztetésre készitett tervezet, https://www.nth.gov.hu/hu/media/download/25

Az innovécié mint a fennmaradds, a versenyképesség zaloga meghatarozé lehet
a véllalatok mikodését illetden, de mint ahogy kordbban emlitettem, a pénziigyi fi-
nanszirozasi helyzet ezt jelentdsen befolydsolhatja. Ezen megéllapitast tdimasztja ala
KissJanos 2005-ben publikalt kutatdsi eredménye is. Ami az innovaciok forrasait illeti,
aztlathatjuk, hogy a vallalatok az innovécio soran elsGsorban bels¢ forrasaikra timasz-
kodtak, ami megegyezik a hasonl6 nemzetkozi felmérések eredményeivel. A vizsgalat
soran tovabbi megallapitdst nyert, hogy a sikeres innovacié megvalésuldsdnak jelentds
akadalya a finanszirozasi forrdsok hidnya. Ez a jelenség a kisvéllalatoknal jelentkezik,
ami ramutat arra, hogy nincs megfelel6 és a KKV-k szdmadra elérhet6 finanszirozasi
rendszer, ami az innovacids torekvéseket tudnd hathatésan timogatni. F6ként a hazai
tulajdonu cégek szamara nehéz megfelel forrasokhoz jutni, a kiilfoldi tulajdondak
sokkal kevésbé érzékelik ezt a problémat. [8.] Az innovacio szerepének nem elhanya-
golhatd tényérdl szamol be Halpern Laszlé és Murakdzy Baldzs 2010-ben késziilt ku-
tatdsdban, mely szerint mig Magyarorszagon 10 szdzalék a folyamatosan
K+F-tevékenységet folytatd vallalkozdsok ardnya, addig Németorszdgban 40 szdzalék,
Franciaorszdgban 35 szdzalék, Nagy-Britannidban 27 szdzalék és Spanyolorszdgban
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20 szazalék koriil alakult ez a mutat6. Tehdt a hazai véllalkozdsoknak van mit fejléd-
niiik, de hidba a lehet6ség, a forras, a timogatds, ha a vallalkozasok pénziigyi lehet6-
ségei nem teszik lehet6vé a kiils6 forrasok bevonasat. Az alacsony szintd innovéciéra
valaszként egy nagyon fontos megallapitds is kirajzolddik, nevezetesen az, hogy a
hazai vallalatvezet6k nem is tulajdonitanak jelentéséget a fejlesztésnek, ilyen forma-
ban nem is fognak erre kolteni.

Ugyanakkor viszont azon vallalkozasok szamadra, melyek mégis latnak ezen a
téren kitorési lehetdséget, tovabbra is problémaként jelenik meg a koltségtényezik
alakulasa, melybe a kutatok az alabbi Osszeteviket soroltak be:

* t6kehiany a vallalkozason vagy a csoporton beliil,

e avallalkozason kiviili forrasokbdl szarmazo finanszirozas hianya,

¢ az innovacio koltségei til magasak.

A vallalkozasok K+F+I tevékenysége az elmult idészakban megndvekedett ha-
zankban, amelynek egyik mozgatérugdéja az Eurépai Unié timogatasi politikaja, mig
amasik az, hogy a tarsasagi és helyi ipartizési ad6 esetében addalap csokkentd tétel-
ként vehetd figyelembe, valamint ad6kedvezmény igénybevételére van lehetdség. A
tdmogatasokat sok esetben csak a nagyobb vallalkozasok tudjak igénybe venni, azon-
ban az addalap- és az adokedvezmények a kisebb cégek szamara is elérhetek. [14.]

Akutatas fejlesztésre koltott 6sszeg els6sorban az amugy is innovativ vallalatok
raforditasait noveli, kevésbé alkalmas viszont arra, hogy 4j vallalkozasokat tegyen
innovativva. [7.]

AK+F-raforditasokat a GDP szdzalékaban vizsgdlva 1994 és 2013 kozott jelentds
kiilonbségek figyelhet6k meg az egyes orszagok kozott. Finnorszag (3,5%) és Svédor-
szag (3,3%) élen jarnak a K+F-kiaddsok terén. GDP-jlik viszonylag nagy részét a kuta-
tasra és fejlesztésre forditjak. Ebben a tekintetben megel6zik az Amerikai Egyestilt
Allamokat, ahol a vizsgalt érték 2,7%. Ez sokkal tébb, mint az EU 28 tagallamanak
atlaga, amely csak 1,9%-ot forditott a K+F-re.

ANYAG ES MODSZER

A vallalkozasok pénziigyi helyzetének elemzése fontos a véllalkozas bels6 és
kiilsé érintettjeinek, 1gy a tulajdonosoknak, alkalmazottaknak, vevéknek és szalli-
téknak, hitelez6knek és leend§ befektetéknek egyarant. Egy-egy vallalkozas teljesit-
ményének megitélése nem lehet 6ncéld, 6nmagdban torténé megitélése kevés
informacidét hordozhat, elengedhetetlentil fontos lehet az dgazat vagy épp az egész
véllalati szektor teljesitményének megismerése, dsszevetése. [10.]

Az Opten Kft. olyan tdrsas véllalkozdsok adatait bocsatotta rendelkezésre 2017-
ben, melyek 2006 és 2015 kozott éves beszamolot készitettek, és rendelkeztek 10 évre
vonatkoz6 elemezhet§ adatbazissal elére meghatdrozott szempontok alapjan.
2006-2015 kozotti iddszakra vonatkozo adatok tdbb mint 180 ezer vallalkozds adatat
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jelentette, melyek elemzésére Microsoft Excel, valamint az SPSS programot alkalmaz-
tam. Az elGzetes elemzés azonban leszikitette a vallalkozasok korét. Ennek oka, hogy
nem minden esetben volt lehet6ség a mutatdszamok egyiittes vizsgélatara, illetve tobb
esetben el6fordultak tuilzottan kiugro adatok, melyek jelentésen torzitottak a vizsgalat
értékeit. A legtobb vallalkozas azért esett ki a vizsgalati mintabol, mert az éves besza-
moléban nem kertiltek elkiilonitésre a vevikkel szembeni kovetelések és a szallitokkal
szembeni kotelezettségek. Az adatbazis kialakitasanal a sziik keresztmetszetet a vevok
és szallitok értékének meghatarozasa jelentette, mert ezen értékkel viszonylag kevés
vallalkozas rendelkezett, nevezetesen azok, melyek nem egyszerusitett beszamolGt
készitenek. Késdbbiekben a levalogatott adatokkal rendelkezé vallalkozasok esetén
kiszamitasra keriiltek a mutatoszamok, majd egy Ujabb adattisztitas kovetkezett, azzal
a céllal, hogy csak olyan vallalkozdsok maradjanak az adatbazisban, melyekre nézve
mind a 10 évre értelmezhetd mutatészamot lehetett szdmolni, igy alakult ki végiil a
3711 vallalkozdast magaban foglal6 adatbdzis. Az adésmindsités elvégzését kovetGen
faktoranalizis, majd klaszteranalizis segitségével tipizdltam a vallalkozdsokat a 2015-
0s év adatbazisat felhaszndlva. A faktoranalizis sordn a vizsgalatba bevont mutato-
szamkort az aldbbiakban foglaltam dssze.

1. tablazat A faktorelemzés soran vizsgalt mutatoszamok kére

Jovedelmez6ségi mutatocsoport
Eszkozaranyos jovedelmezGség (%)
Sajat téke jovedelmezdsége (%)
Arbevétel-aranyos nyereség (%)

Fizet6képességi mutatocsoport
Likviditasi gyorsmutat6

Likviditasi mutato

Likvid gyorsrata

Tékehelyzet mutatécsoport

Sajat t6ke / Nett6 drbevétel (%)

Rovid lejaratu elad6sodottsagi mutato (%)
Sajat t6ke aranya (%)

A faktorelemzés a tobbvaltozos statisztika modszerei kozé tartozik, célja a val-
tozok csoportositasa és a valtozok szdimanak redukaldsa. A faktorelemzés 1ényege,
hogy a valtozok kozott 6sszefliggések, korrelaciok tapasztalhatok: a kozvetleniil nem
megfigyelhetd hattérvaltozok - a latens valtozok, azaz a faktorok - meghatarozasa
ezen korrelacidk alapjan lehetséges. A megfigyelt valtozok linearis kombindcigjabol
képeziink 4j valtozokat. A korreldcios modszer segitségével érhetd el az eredeti val-
tozok szaimanak csokkentése, hogy az eredeti adatok leirasa a lehetd legkevesebb in-
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formadciéveszteséggel jarjon. A faktorelemzés modelljében feltételezziik, hogy a meg-
figyelt korreldlt valtozok nem megfigyelhetd hipotetikus héattérvaltozok, tn. fakto-
rok linedris kombindcidjaként irhatok le. A faktorelemzés sordn definidldsra
keriilnek az eredeti valtozok egymadssal szorosabb korreldciéban levé csoportjai,
ezeket a vdltozokat egy faktorhoz tartozonak tekintjiik. Amennyiben sikertilt ilyen
csoportokat elkiiléniteniink, a kévetkez6 feladat a faktorok értelmezése. Igy a nagy
szamu eredeti valtozot néhdny faktorban dsszesithetjik, és ezekkel, mint 4j valto-
zokkal dolgozhatunk tovabb. A médszer a pszicholégidban a személyiség szerkeze-
tét, modelljét vizsgdlé tobbvéltozés kutatdsok alapjdul szolgdl, de azokon a
teriileteken alkalmazhatd leginkabb, ahol nagy mennyiségi adattal dolgoznak. A
faktorelemzés modszerét alkalmazzdk a pszichometridban, a viselkedés- és tarsada-
lomtudomadnyokban, hasznalja a szociol6gia, a marketing, a termékmenedzsment
és az operdcidkutatds is. A faktoranalizis lehet6séget ad arra, hogy a véltozok szdma-
nak csokkentésével egy id6ben két vagy tobb viltozo egyesiiljon egyetlen faktorban.
Kutatdsomban a faktoranalizist az ad6smindsités soran alkalmazott mutatészamok
csoportositdsara alkalmaztam elsGsorban az alapjdn, hogy melyek kapcsolédhatnak
alikviditdshoz, jovedelmezdséghez és a tGkehelyzethez. [12.]

Kutatdsomban alkalmazott modszertan masik teriilete a klaszterelemzés. A klasz-
terelemzés algoritmusa lehet hierarchikus vagy nem hierarchikus. A hierarchikus

algoritmus az Uj klasztereket az el6zoleg kialakitott klaszterek alapjan keresi meg,
mig anem hierarchikus algoritmus egyszerre hatarozza meg az 6sszes klasztert. [12.]

Ahierarchikus klaszterezés lehet 6sszevoné (Agglomerative) és feloszté (Divisive).
Az 6sszevonason alapul6 algoritmus el6szor minden egyes elemet kiilon klaszternek
tekint, és 6sszekapcsolja 6ket egyre nagyobb klaszterekbe, mig a végén egyetlen, az 6sz-
szes elemet tartalmaza klasztert kapunk. A felosztason alapul6 algoritmus ezzel ellen-
tétben eldszor az egész adattombot egyetlen klaszternek tekinti, és egyre kisebb
Kklaszterekre osztja, mig a végén minden elem kiilon klasztert képez. Az eredményt al-
talaban egy fa (dendrogram) formdjaban szoktak abrazolni, ahol az egyik végén az egyes
elemek talalhatdak, a masik végén pedig egyetlen klaszter, ami az 6sszes elemet tartal-
mazza. Az 6sszevondson alapuld algoritmus a fa tetején kezdi az elemzést, a felosztason
alapul6 pedig a gyokereknél. Ha elvagjuk a fat egy bizonyos magassagban, akkor azon
az adott ponton megprobalhatjuk értelmezni a klaszterezés eredményét. [12.] A hiear-
chikus klaszterelemzés modszertanat hasonloképpen alkalmazta Bene és szerzétarsai
2013-ban az észak-magyarorszagi €lelmiszeripari KKV-szektor elemzésére. [1.]

EREDMENYEK

A kovetkez6 vizsgalatok sordn arra kerestem a valaszt, hogy vajon a vizsgalt
mutatészamok alapjan csoportokba lehet-e rendezni a véallalkozdsokat, és ezek mi-
lyen jellemvonasokkal rendelkeznek. Ebben a vizsgalati adatbdzisban minden
olyan véllalkozasi adat szerepelt, amelyre az adott mutat6szam kiszamithat6 volt
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10 év vonatkozdsdban. Az alkalmazott, logikailag dsszetartoz6 mutatészamok ko-
zotti kapesolatot az SPSS program is igazoltnak mutatja, ami harom csoport (fak-
tor) kialakitasat tette lehetové, igy kiilon jelenik meg a jovedelmezd, a likvid és a
tékeerds vallalkozoi csoport. Az igazolas alatamasztasara rotalt komponensmatrix
keriilt alkalmazdsra.

Varga-Szilagyi (2011) szerint: ,,A faktorok értelmezését befolyasolja, milyen for-
gatasi eljarast hasznaltunk az elemzés soran. Eppen ezért ennek fiiggvényében vizs-
galjuk meg, milyen kovetkeztetéseket vonhatunk le a faktorok és valtozok
Osszefliggéseirol, illetve az adatstruktirarol. Rotacios eljarastol fliggetleniil az ér-
telmezésben a faktorsily az irdnyadd, ami nem mas, mint a véltozo és a faktor ko-
z0tti korrelacios egytitthato. Ertéke -1 és 1 kozott valtozik, s abszolit értékben
kifejezi, milyen erds a kapcsolat a valtozo és a faktor kozott. Minél magasabbak ab-
szolut értékben a faktorsulyok, annal megbizhatobb a 1étrehozott faktorstruktura.
A negativ faktorsulyok ellentétes 6sszeftiggésre utalnak.”

A faktorelemzés tehdt olyan tobbvaltozds statisztikai médszer, amely adatok to-
moritésére, a valtozok szamanak csokkentésére, az adatstruktira definialdasara szol-
gal. Amodszer a kiindulé valtozok szamat faktorvaltozokba rendezi.

2. tablazat Rotalt komponensmatrix

Mutaté megnevezése Faktorok

1 2 3
Eszkozardnyos jovedelmezdség (%) 913 ,166 -,021
Sajat toke jovedelmezdsége (%) ,880 -,008 -,302
Arbevétel-arényos nyereség (%) -,544 -,039 115
Likviditdsi gyorsmutato ,024 ,889 ,076
Likviditasi mutato -,082 ,852 ,198
Likvid gyorsrata ,196 ,615 ,056
Sajat t6ke / Nett6 arbevétel (%) -,033 -,076 ,875
Rovid lejaratu elad6sodottsdgi mutato (%) ,134 -,408 -, 754
Sajat téke aranya (%) -,076 ,500 ,722

Forras: sajat szamitas az Opten Kft. alapadatai alapjan

Lehota (2001) szerint: ,,A faktoranalizis a megfigyelt valtozok szamanak »csok-
kentésére« hasznalatos. E fogalom alatt a valtozok dimenziészamanak cs6kken-
tését értjiik, holott a »valtozok Osszevondsa« kifejezés lenne a helyesebb. A
valtozok szamat ugy kivanjuk csokkenteni, hogy a miiveletvégzés a leheto legke-
vesebb informadcioveszteséggel jarjon, vagyis a transzformalt sokasagrol az ere-
deti sokasagéval azonos kovetkeztetéseket lehessen levonni. Az eljaras arra is
felvilagositast ad, hogy mely valtozok a fontos, illetve kevésbé fontos (elhagyhato)
valtozok a vizsgalt jelenségre vonatkozdan.”
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Afaktorelemzés sordn statisztikailag igazolhatéan harom jol elkiiléniilé muta-
técsoport jott 1étre, nevezetesen a jovedelmezdség, a likviditas és a tékeerdsség fak-
torai, csoportonként 3-3 mutat6szammal.

A faktorelemzés folyamata:

A kutatasi probléma: A vizsgalt vallalati kor jellemzése a szamitott mutatosza-
mok segitségével. Az el6zetesen kivdlasztott mutatok szama 9. A faktoranalizis
célja, hogy a sok valtozot redukaljuk, ezaltal kezelhet6bb vizsgdlati dimenzié-
szamot kapjunk. A 9 mutatészam alapjan végsd soron 3 faktor keletkezett sta-
tisztikailag alatamasztott médon. Egy-egy mutatészamesoport alapjan lehet
jellemezni a vallalkozasok viselkedését likviditds és t6keerésség oldalarol.

Az elemzési feltételek ellendrzésére a Kaiser—-Meyer-Olkin (KMO)-mutatét al-
kalmaztam.

,»Alegtobb tdjékozdoddsi pontot nyujté kritérium a Kaiser-Meyer-Olkin érték. A
KMO-érték a korreldcios és a parcidlis korreldcids egytitthat6 ardnya alapjan keriil
kiszamitdsra; azt fejezi ki, hogy létezik-e olyan véltozd, amely megmagyarazza a val-
tozok paronkénti kapcsolatat. A KMO-érték a faktoranalizisre valé alkalmassdgot 0
és 1 kozotti skdldn egy szubjektiv mérce szerint osztdlyozza. Minél magasabb KMO-
értéket ériink el, annal megfelel6bbek az adatok a faktoranalizisre. A 0,5 alatti KMO
értékkel nem érdemes szamolni, hiszen a valtozok egymastdl fliggetlenek, gyenge
amultikollinearitds.” [15.]

Az elemzés alapjan megallapitast nyert, hogy a vizsgalt mutat6szamok nem fiig-
getlenek egymastdl, a kapcsolat erdssége nagyobb, mint kozepes szint, tehat a fak-
torelemzés elvégezhetd.

3. tablazat: KMO and Bartlett’s Test eredményei

Kaiser-Meyer-Olkin Measure of Sampling Adequacy. ,632
Approx. Chi-Square 117468,103

Bartlett's Test of Sphericity df 45
Sig. ,000

- A faktoranalizis az elGzetes vizsgdlatok alapjan elvégezhetd, f{6komponens-
elemzést végeztiink. Az adatok alkalmassaganak vizsgalata alapjan tehat a val-
lalkozasok rendelkezd adatai metrikus adatok, melyek alapjan a faktoranalizis
elvégezhet és alkalmazhaté elemzési mddszer. A kordbbiakban emlitett
KMO-érték is aldtdmasztja ezen megallapitast.

- Dontés a faktorok szdmardl: SPSS program segitségével a mutatok értékét
csOkkeno sorrendbe allitva kertilnek a faktorok elkilonitésre, szem elGtt
tartva, hogy a szomszédos korreldcios egyiitthaté értéke mikor lesz na-
gyobb abszolit értékben, mint a megel6z6 oszlopban taldlhato korrelacios
egyltthaté értéki.
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- Afaktorok rotdlasa: A komponensek Varimax modszerrel keriiltek rotdlasra,
ez a maddszer dltalanosan elfogadott az adatok tisztitasara.

Az eredmények értelmezése: Hairom faktort lehet megkiilonboztetni a vizsgalat
eredményeképpen: 1. faktor a jovedelmezdség, 2. faktor a likviditas, 3. a tOkeerdsség
faktora.

A faktorok szdmanak meghatdrozasat a ,,varianciahanyad moédszer” alapjan végez-
temel. ,,Aminimalisan elfogadhat varianciahdnyad 60%, de egyes tudoményagak, illetve
tudodsok igénylik a 80-90%-ot is. Viszont a gyakorlati €letben, illetve a kozgazdasagtanban
ritka az olyan magas elért varianciahdnyad, ezért mi is a 60%-ot tekintjiik.” [15.]

A vallalkozasok elemzése klaszterelemzés segitségével

,»AXklaszterelemzés azon tobbvaltozos modszerek kozé tartozik, amelyek az objek
tumok, a megkérdezettek kozotti struktirak feltdrasdra szolgalnak. A klaszterelemzés
célja az, hogy viszonylag heterogén objektumok (egyéni fogyasztok vagy vallalatok)
ismérvei alapjan viszonylag homogén részsokasagokat, csoportokat tarjon fel és ké-
pezzen. A gyakorlati felhasznadlds szempontjabol nagyon fontos jellemzdje az, hogy az
ismérvek egyidej figyelembevételével tarja fel a struktirakat, vagyis nem sziikséges
elézetesen meghatdrozni a csoportokat, vagy azok egyes jellemzgit.” [13.]

Az objektumok definicigja és szamuk meghatdrozdsa a korabbi faktoranalizis
segitségével elkiilonitett 3 faktor alapjan valdsult meg. A klaszteranalizis elvégzése
soran az ismérvek azonos sullyal keriiltek elemzésre, ennek oka, hogy ezen adatok
mar a faktoranalizis sordn kiegyensulyozott képet mutattak. A kiugroé ékek (outlie-
rek) problémadjanak kezelése komoly nehézséget okozott ennél a jelentds szamu min-
tandl. A kiugré mutatéértékek, csoportok jelentGsen befolydsoljadk a végsé
eredményt, ezért a harom fakor alapjan torténd elemzést két faktorra kellett csok-
kenteni. Ennek meghatarozasahoz tébb kombinacio is alkalmazasra keriilt, a rele-
vans csoportokat végiil az 2. dbra mutatja be.

A Klaszterezé mddszerek korében a hierarchikus klaszterezé modszerek a ma-
sodik legfontosabb osztalyt alkotjak. Hasonldan a -k6zép modszer esetében, még
mindmaig széles kdrben hasznalatos. Két alapvetd megkozelités 1étezik hierarchi-
kus klaszterés létrehozasara: az 0sszevono és a feloszto modszerek. A centroid (ko-
zéppontalapi) moédszerek két klaszter viszonyat a klaszterkozéppontok kozotti
tavolsag kiszamitasaval hatarozzak meg. [11.]

A korabban 1étrehozott faktorok ismerete mellett 2015-re vonatkozolag keriilt
sor a vallalkozasok tipizalasara. Meg kell azonban emliteni, hogy ezen vallalkozasok
mindegyike a vizsgalt 10 évben is valos teljesitményt mutatott a vizsgalt eredmények
alapjan. A likviditas, a tGkeerdsség és a jovedelmezdség harmas egységét tekintve
nem lehet érdemi csoportokat 1étrehozni, ezért két szempont vizsgdlata alapjan
kertil sor tobbszori tesztelés utdn a végs6 kombindcio kialakitasara.
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2. abra: A kapott relevans csoportok a likviditds €s a tékeercsseg faktor alapjan
Forras: sajat szamitds az Opten Kft. alapadatai alapjan

1. csoport jellemz6i: magas likviditds, alacsony tokeerdsség. Tartds fizetoképes-
ségét a tékehelyzet nem tudja biztositani, az eszk6zok magas veszteséget hor-
doznak magukban, a vallalkozdsok dtmenetileg fenn tudjdk tartani a
fizet6képességliket, ugyanakkor barmelyik pillanatban kialakulhat a fizet6-
képtelenség, mivel nincs megfeleld t6kestabilitas. A hitelintézetek altal kinalt
foly6szamlahitelek, a szallit6i tartozasok atiitemezése vagy éppen a vevok ha-
tarid6ben torténd fizetése tartja életben a vallalkozdsokat, az sem zarhato ki,
hogy a meglévd eszkozeit értékesiti a vallalkozds miikodésének fenntartasa-
hoz, ebbe a csoportba tartozott mintegy 469 vallalkozas.

2. csoport jellemz6i: sztenderd likviditas és sztenderd tGkeerdsség. A bankok sza-
mara a legidedlisabb vallalkozasi kor. Nemcsak az aktualis, de a hosszu tavu fi-
zet6képesség is biztositva van. A véllalkozasok likvidek és diszponibilisek
egyidejlileg. A mikodésiik kiegyenlitett, melyet a tékestabilitasuk a jovére
nézve is biztosit, ezen jellemzékkel mintegy 998 vallalkozas jellemezhet6.

3. csoport jellemzdi: alacsony likviditds és gyenge t6keerdsség, maga a cséd dl-
lapota, szerencsére ez csak 152 vallalkozast érint. A vallalkozasok eszkoz- és
forrasallomanya rossz szerkezetd, az eszk6zok nem képesek a forrasok kolt-
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ségét finanszirozni, hatékonytalan gazdalkodds, a t6kestabilitds eléréséhez az
eladésodottsagot kellene csokkenteni, a sajat t6két kellene novelni, kiilsé t6-
kebefektetGket, kdzosségi finanszirozast segitségiil hivni, ezek a vallalkozdsok
banki hitelre nem szamithatnak.

4. csoport jellemz6i: alacsony likviditds és magas t6keerdsség. A vallalkozasok
olyan t6keszerkezetet alakitottak ki, melyek mellett el6fordulhatnak fizetoké-
pességi zavarok, az értékesitésbdl szdrmazo bevételek nem minden esetben
tudjak a folyamatos pénzeszkozellatast biztositani. A vallalkozasok tilzott sta-
bilitasra torekszenek, nem vallalnak kockazatot, elmaradnak a bevételek,
ezen sajatossdgokkal a mintabol 147 vallalkozas jellemezhetd.

BEFEJEZES

Magyarorszag szamadra a vallalati szektor mikodése, a mikodés hatékonysaga
kulcsfontosagu kérdés, erre szamos kutatas, vizsgalat és elemzés is rimutat, a legegy-
szertibben elérhet6 KSH-adatbazis is rendkiviil sokféle adatot képes szolgaltatni az dga-
zat szerepérdl. Az elmult évtizedekben a vallalkozdsok mukodése, tulajdonosi
szerkezete jelentds atalakulason ment keresztiil. A rendszervaltast megel6z6 allami
véllalatok és szovetkezetek helyét a privatizaciot és reprivatizaciot kovetGen magantu-
lajdonban 1év{ véllalkozasok ezrei kovették. Az ezredforduldra kialakult egy foglalkoz-
tatdsban, exportban és adofizetésben is meghatarozé vallalkozoi kor, melynek nagy
része a KKV-k korébe tartozik a nagyvallalatok mellett. A hazai tokebefektetéssel alakult
cégek gyakran kapcsolodnak nemzetkozi multinacionalis cégesoportokhoz, melyek al-
land6 megrendeléssel 1atjdk el a hazai kisebb-nagyobb véllalkozdsokat, ugyanakkor
megkovetelik a mindségi gyartast, koltséghatékony miikodést. Az Eurépai Unio folya-
matosan tdmogatja nemcsak a magyar véllalkozasokat, de mas nemzetek vallalkozasait
is, rAmutatva a szektor jovébeni mikodésének, fejlodésének létfontossagara. A hazai
vallalkozasok miikodését mutatja, hogy a valsag eltti években a regisztralt vallalkoza-
sok 52-55%-a volt mikodoképes, azonban a vélsag eléretorésével rohamosan csokken
ez az arany, mignem a 2013-2014-es évek vonatkozasaban eléri a mélypontot 35%nal,
ésvégiil arendelkezésre 4116 adatok alapjan 2015-ben 1%-os javulds figyelhet6 meg a mu-
kodbképes vallalkozasok javara. Kutatdsom célja a hazai vallalati szféra pénziigyi hely-
zetének elemzése mutatoszamok segitségével, melynek tertiletei:

- Faktoranalizis elvégzése 9 mutatdszam kivalasztasaval, mely harom faktor 1ét-
rehozdsat eredményezte.

- Klaszteranalizis elkészitése a 2015-0s adatok alapjan, melynek eredménye
négy jol kortl irhaté vallalkozasi csoport.

Az elemzéshez egy elGzetes egyezetetés soran az OPTEN Kft. bocsatotta rendel-
kezésemre az adatokat. 184.170 db vallalkozas 10 éves adatait. Ezen vallalkozo6i kor
kozil kertiltek kivalasztasra els6 korben azon vallalkozasok, melyek az altalam va-
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lasztott objektiv mutatdszamrendszerhez hasznalhaté mutatok kiszdmitasdhoz ren-
delkeztek adatokkal, ez a szam a 10 év vonatkozasaban valtozatos értéket mutatott.

Tobb kutatas megemliti dltalanos jellemzokét a KKV-szektor alacsony tokeerdsségét,
ezen kutatas nem tdmasztja ald ezt, s6t ha a 2006-hoz képest 2015-ben mdr nagyvallalat-
ként miikod6 vallalkozasokat levalogatjuk, még igy sem mutathatd ki jelentGsebb romlas
aKKV-szektort tekintve. Lényeges tehat, hogy egy-egy eredmény megallapitdsa soran ko-
riiltekintGen és ne dltaldnossagban nyilatkozzunk a szektor helyzetérdl, allapotarol. Meg-
allapithatd, hogy a kordbbi KSH-adatok szerint miikodé vallalkozasok tékehelyzete stabil,
azonban ha ezt valamennyi regisztralt vallalkozasra kivetitjiik, akkor a j6 eredmények is
rossz megvilagitast kapnak. A faktoranalizis soran a likviditas és a t6keerdsség szempont-
jabol egymastol jol elkiilonithetd csoportok kialakitasara kertilhetett sor. Ezen csoportok
kialakitdsa és vizsgalata azért fontos, hogy megtudjuk, a vallalkozasok likviditdsi és toke-
helyzetét megismerve milyen intézkedéseket lehet alkalmazni annak érdekében, hogy
avallalkozasok legalabb a sztenderd kategoriaba kertilhessenek. A faktoranalizis soran a
vizsgalt vallalkozasok relevansan a likviditas és a t6keerdsség alapjan négy csoportba so-
rolédnak, 1. csoport: magas likviditas és alacsony t6keerdsség; 2. csoport: sztenderd lik-
viditds és sztenderd tGkeerdsség; 3. csoport: alacsony likviditas és gyenge t6keerdsség; 4.
csoport: alacsony likviditds €s magas tGkeerdsség. Ezen csoportokban szerepld vallalko-
zasok 10 éven keresztiil mutattak valos aktivitast a mérleg és eredménykimutatas adatai
alapjan. Nem lehet egyértelmuen kijelenteni, hogy a harmas faktor alanyai hamarosan
cs6dbe mennek, hisz tilélték a valsagot, azonban az tény, hogy a hitelintézetek dltal kote-
lez6en alkalmazott CRR-direktivdk nem ennek a csoportnak a hitelezését segitik.
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ABSTRACT

In our paper we investigate the factors behind the price development of the cap-
ital markets of the Visegrad four countries: the Czech Republic, Hungary, Poland and
Slovakia. We run regressions for different market equilibrium models: the standard
CAPM by Sharpe (1963) and Lintner (1965), Fama and French (1993 and 1996) three-
factor model, Carhart (1997) four-factor model, Pastor and Stambaugh (2003) five-fac-
tor model and also Fama and French (2015) five-factor model. We use different sets
of factors in order to detect the differences and similarities of these capital markets
and to find the market equilibrium models with the highest explaining power.

The regressions cover the period of 2005-2018 on daily and monthly bases. Both
the standard OLS (ordinary least squares) and GMM (generalized method of mo-
ments) regression are applied, where in GMM we open a five-years window to shed
some light on the pricing development of the investigated markets. In our empirical
analyses we compare our results with developed European capital markets: Austria,
France, Germany and the United Kingdom as well.

Modern capital market trading started in the V4 countries after 1990; however,
in the past decades substantial differences have developed in number of companies
listed, market capitalization and even the role of stock exchanges in these
economies. We are about to find whether these characteristics have an impact on
the price development and also what implications can be found for local and inter-
national investors. Our hypothesis suggest that we can identify significant differ-
ences for the last decade in asset pricing.
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INTRODUCTION

We investigate capital markets of the Visegrad four countries: the Czech Republic,
Hungary, Poland and Slovakia. Modern capital market trading re-started after the
collapse of the communist regime in these countries after 1990; however, these coun-
tries and their economies fed from common roots of historical background, in the
past decades substantial differences have developed. To have a better understanding
of the development as a process we compare our results with developed European
economies as well: Austria, France, Germany and the United Kingdom. In these de-
veloped countries stock exchanges have a much longer history and have significant
differences in the number of companies listed, market capitalization and even in the
role of stock exchanges. We are about to find whether these characteristics have an
impact on the price development and also what implications can be found for local
and international investors. Our hypothesis suggest that we can identify significant
differences in asset pricing concerning the V4 countries for the last decade.

Price development in capital markets have been extensively examined in developed
economies but fewer lights shed on the developing countries. Our dataset provides in-
sights in the factors behind of the capital market returns on the period 2005-2018.

Our results underpin the rationale behind international diversification even
in a single first class geographical area. Daily data shows that V4 countries pay sig-
nificant a size premium; however the liquidity of these markets are comparable to
that of developed markets. Monthly results show that the highest explaining power
regardless of the model setting we receive in USD as most of the international trans-
actions are cleared in USD and all the factors including the market factor are calcu-
lated in USD.

DATA AND METHODOLOGY

The source of the indices, individual equities and foreign exchange rates are
Bloomberg Markets. The factors we use to explain the price development of indices
and individual stocks are available in the CRSP (Center for Research in Security
Prices)® and from the site of Lubos Pastor®. The former available both as daily and
monthly readings while the latter only in monthly database, which is the reason
that we have more models in monthly settings.

5 The data can be downloaded from Kenneth French website without any restriction: mba.tuck.
dartmouth.edu/pages/faculty/ken.french/data_library.html
6 faculty.chicagobooth.edu/lubos.pastor/research/liq_data_1962_2018.txt
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For Visegrad four countries we have a representative index being PX for the
Czech Republic, BUX for Hungary, WIG20 for Poland and SKSM for Slovakia while
for the developed countries ATX for Austria, CAC for France, DAX for Germany and
UKX for the United Kingdom. We have not only the representative index but all its
constituents at the end of our investigated period.

We run regressions for the market, size (small minus big), book to market value
(high minus low), profitability (robust minus weak), investment style (conservative
minus aggressive), momentum (winners minus losers) and liquidity (traded liquidity).

All the data are in US dollars we calculate the Euro prices and where applicable
the prices denominated in local currency as well.

Capital Asset Pricing Model (Sharpe 1964, Lintner 1965) gives the market as the
sole factor behind price changes. Market in our case is the European market as de-
fined by Kenneth French.

Fama and French three-factor model (1993) extends the model by size (market
capitalization, price times shares outstanding, small minus big factor) and the rela-
tion between average return and price ratios like book to market value (high minus
low factor).

Later they add profitability (robust minus weak) and investment style (conser-
vative minus aggresive) factors and get the Fama and French (2015) five-factor model.

Carhart (1997) constructed a four-factor model, with the three-factors used by
Fama and French (market, size and value) extended with a momentum factor as the
returns of winner minus loser portfolios.

Pastor and Stambaugh (2003) used liquidity measure as a new factor and extended
the model used by Carhart (1997) using market, size, value and momentum factors.

RESULTS

Daily results

For the whole investigated period we receive mixed results. Slovakia being the
only country with a very low determination coefficient (R2), the explaining power
of the models in EUR and USD respectively: from 5,2% and 4,5% if we try to capture
the return of the index only by the market proxy to 9,0% and 7,5% if we doing this by
size, book to market value, profitability, investment style and momentum. For the
other three countries of the V4 we receive results of R2 ranging from 44% to 54% while
the developed countries show explaining power between 62% and 79% depending on
the model and set of variables, as we can see in Table 1.
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Table 1: Adjusted R2 of different models
in daily settings

1-factor | 3-factor | 4-factor | 5-factor | 6-factor
PXin EUR 50% 53% 54% 54% 55%
PXin USD 47% 50% 51% 51% 52%
PXin CZK 50% 53% 54% 54% 55%
BUXin EUR 47% 48% 48% 48% 48%
BUX in USD 44% 45% 45% 45% 45%
BUX in HUF 467% 47% 47% 47% 47%
WIG20 in EUR 51% 52% 52% 52% 52%
WIG20 in USD 48% 49% 49% 49% 49%
WIG20 in PLN 50% 51% 51% 51% 52%
SKSM in EUR 5.2% 8.3% 8.3% 9.0% 9.0%
SKSM in USD 4.5% 71% 7.1% 7.5% 7.5%
ATX in EUR 66% 68% 68% 68% 68%
ATX in USD 62% 64% 65% 65% 65%
CACin EUR 79% 79% 79% 80% 80%
CACin USD 76% 7% 7% 7% 7%
DAX in EUR 75% 75% 75% 76% 76%
DAX in USD 72% 73% 73% 73% 73%
UKXin EUR 697% 70% 70% 70% 70%
UKXin USD 70% 1% 1% 1% 1%
UKXin GBP 66% 68% 68% 68% 68%

If we turn to the set of variables used by different models we can see an inter-
ception of -0.0047 and -0.0050 with significant p-values very close to zero for all
model settings.

Standard CAPM shows significantly positive market factors in all countries and
exchange rates used, however market is close to 1 only for the Czech Republic and
the United Kingdom as presented in Table 2. This result underpins the rationale be-
hind international diversification even in a single first class geographical area. Al-
though all of these indices represent well diversified portfolios their risk are
significantly different from each other while their returns are in equilibrium.
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Table 2: Estimates and their significance
in the CAPM in daily settings

estimate | significance estimate  |significance
PXin EUR intercept | -0.0049 | *** ATXin EUR |intercept | -0,0049 | ***
market 1.02 o market 1.21 o
PXin USD intercept | -0.0049 | *** ATXin USD [intercept | -0,0049 | ***
market 0.99 FhE market 1.19 o
PXin CZK intercept | -0.0049 | *** CACin EUR |intercept | -0.0049 | ***
market 1.02 Fhx market 1.20 FhE
BUXin EUR |intercept | -0.0047 | *** CACin USD |intercept | -0.0049 | ***
market 1.17 bl market 1.18 o
BUXinUSD |intercept | -0.0047 | *** DAXin EUR |intercept | -0.0047 | ***
market 1.15 o market 1.15 o
BUXin HUF |intercept | -0.0047 | *** DAXin USD |intercept | -0.0047 | ***
market 1.16 o market 1.22 ok
WIG20 in EUR |intercept | -0.0049 | *** UKXin EUR |intercept | -0.0048 | ***
market 1.16 o market 1.01 o
WIG20 in USD |intercept | -0.0049 | *** UKXin USD |intercept | -0.0048 | ***
market 1.37 o market 0.99 o
WIG20 in PLN |intercept | -0.0049 | *** UKXin GBP |intercept | -0.0048 | ***
market 1.15 i market 1.00 il
SKSMin EUR |intercept | -0.0046 | ***
market 0.27 o
SKSMin USD |intercept | -0.0046 | ***
market 0.25 el

Notes: *, ** *** denote significance levels of 10%, 5% and 1% respectively

The Fama-French three-factor model shows that market betas are close to one
in case of developed European markets, except for Austria where this result is 1.32
in EUR and 1.27 in USD as it can be seen in Table 3. For the V4 countries the market
for the Czech Republic is 1.23; 1.18 and 1.22; for Hungary is 1.28; 1.23 and 1.27; for
Poland is 1.3;1.28 and 1,29 in EUR, USD and local currency (Czech koruna, Hungar-
ian forint and Polish zloty) respectively. For Slovakia the market is 0.48 in EUR and
0.44 in USD. The size factor is significantly positive for all the V4 countries and Aus-
tria and significantly negative for France, Germany and the UK. These results show
that by adding SMB and HML factors highlight the higher market-risk of the V4 coun-
tries. SMB factors for the V4 countries are positive which means these countries pay
significant a size premium; however the liquidity of these markets are comparable
to that of developed markets. In the case of developed European markets the size
factor is negative but for Austria. Concerning the HML factor which is significantly
positive for all V4 countries as in Austria and France contrary to the remaining de-
veloped European markets.

27
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Table 3: Estimates and their significance
in the Fama-French three-factor model in daily settings

estimate | significance estimate | significance
PXin EUR intercept | -0.0050 e ATX in EUR intercept | -0,0049 e
market 1.23 i market 1.32 R
SMB 0.84 il SMB 0.59 FhE
HML 0.27 il HML 0.42 FHE
PXin USD intercept | -0.0049 il ATX in USD intercept | -0,0049 HEE
market 1.18 i market 1.27 FhE
SMB 0.76 il SMB 0.51 FHE
HML 0.29 ek HML 0.43 R
PXin CZK intercept | -0.0049 i CACin EUR intercept | -0.0048 FhE
market 1.22 i market 1.08 FhE
SMB 0.83 il SMB -0.37 i
HML 0.29 ok HML 0.10 o
BUXin EUR intercept | -0.0048 ek CACin USD intercept | -0.0048 o
market 1.28 FEx market 1.04 i
SMB 0.52 o SMB -0.44 ok
HML 0.30 FEE HML 0.10 o
BUXin USD intercept | -0.0048 ok DAXin EUR intercept | -0.0046 i
market 1.24 o market 1.03 R
SMB 0.45 i SMB -0.31 R
HML 0.30 i HML 0.15 FHE
BUXin HUF intercept | -0.0048 ek DAX in USD intercept | -0.0046 ok
market 1.28 ok market 0.99 R
SMB 0.52 i SMB -0.38 FhE
HML 0.29 ok HML 0.15 i
WIG20 in EUR | intercept | -0.0050 FEE UKXin EUR intercept | -0.0048 R
market 1.31 FEE market 0.98 o
SMB 0.61 il SMB -0.25 Fhx
HML 0.26 il HML -0.28 i
WIG20in USD | intercept | -0.0050 e UKXin USD intercept | -0.0048 o
market 1.26 Fx market 0.94 FhE
SMB 0.54 FEx SMB -0.32 FHE
HML 0.26 ek HML -0.28 R
WIG20 in PLN | intercept | -0.0049 FEE UKX in GBP intercept | -0.0048 R
market 1.29 il market 0.96 Fhx
SMB 0.56 il SMB -0.26 i
HML 0.24 ok HML -0.27 o
SKSM in EUR | intercept | -0.0047 i
market 0.48 FHE
SMB 0.69 o
HML -0.08
SKSM in USD | intercept | -0.0047 wHE
market 0.44 o
SMB 0.62 FEE
HML -0.07

Notes: *, **, *** denote significance levels of 10%, 5% and 1% respectively
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In the four-factor model we expand the market, size and value factors with mo-
mentum factor (winners minus losers: WML). In this model setting from among V4
countries we receive negative results for WML factor, however it is significant (at
the 1% level) for the Czech Republic, only 5% and 10% level in case of Poland depen-
ding on the currency, in 10%level or insignificant for Hungary and insignificant for
Slovakia. For Austria and the United Kingdom WML factor is significantly negative,
for France it is negative but significant only in USD. For Germany WML factor is po-
sitive but at a significantlevel only in measured in EUR. Thus the momentum effect
is not that strong as we expected. As Poterba and Summers (1988) shows the mean-
reverting nature of stock market prices is usually stronger in less sophisticated mar-
kets, it seems to be worthwhile to run a robustness test or even examine, how the
momentum factor sensitivity is changing over the period under investigation.

Table 4: Estimates and their significance
in the Carhart four-factor model in daily settings

estimate | significance estimate  |significance
PXin EUR intercept | -0.0049 o ATXin EUR intercept | -0,0049 Fhx
market 1.20 wHE market 1.31 i
SMB 0.90 o SMB 0.62 o
HML 0.15 ok HML 0.36 Fhx
WML -0.26 wHE WML -0.14 e
PXin USD intercept | -0.0049 o ATXin USD intercept | -0,0049 o
market 1.15 o market 1.26 o
SMB 0.83 whE SMB 0.55 il
HML 0.16 il HML 0.36 i
WML -0.28 o WML -0.17 o
PXin CZK intercept | -0.0049 hE CACin EUR intercept | -0.0048 bl
market 1.20 i market 1.08 i
SMB 0.89 i SMB -0.37 il
HML 0.17 o HML 0.09 o
WML 0.25 il WML -0.03
BUXin EUR intercept | -0.0048 o CACin USD intercept | -0.0048 o
market 1.28 wk market 1.03 o
SMB 0.54 whE SMB -0.43 e
HML 0.27 whx HML 0.08 i
WML -0.06 WML -0.06 o
BUXin USD intercept | -0.0048 o DAXin EUR intercept | -0.0047 e
market 1.23 whE market 1.04 e
SMB 0.48 i SMB -0.33 il
HML 0.26 o HML 0.18 o
WML -0.09 o WML 0.06 b
BUXin HUF intercept | -0.0047 il DAXin USD intercept | -0.0046 i
market 1.27 i market 0.99 o
SMB 0.54 il SMB -0.39 e
HML 0.25 wHE HML 0.17 i
WML -0.07 * WML 0.03 i
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WIG20in EUR | intercept | -0.0049 e UKXin EUR intercept | -0.0048 e
market 1.30 ek market 0.97 e
SMB 0.63 ek SMB -0.22 o
HML 0.23 ek HML -0.33 ok
WML -0.07 * WML -0.10 e
WIG20 in USD | intercept | -0.0049 il UKXin USD intercept | -0.0048 rhE
market 1.25 ek market 0.93 o
SMB 0.56 il SMB -0.29 e
HML 0.22 e HML -0.34 e
WML -0.09 ** WML -0.13 o
WIG20 in PLN | intercept | -0.0049 el UKXin GBP intercept | -0.0048 el
market 1.28 ol market 0.95 e
SMB 0.58 ek SMB 0.24 e
HML 0.21 ek HML -0.32 ok
WML -0.07 * WML 0.11 i
SKSMin EUR | intercept | -0.0047 el
market 0.48 ek
SMB 0.68 ol
HML -0.07 il
WML 0.02
SKSMin USD | intercept | -0.0047 o
market 0.44 FEE
SMB 0.63 ek
HML -0.07 Hhx
WML -0.01

Notes: *, **, *** denote significance levels of 10%, 5% and 1% respectively

Results of the Fama-French five-factor model show that from among V4 coun-
tries only the Czech Republic has significantly negative RMW factor, while Hungary
has positive but not significant in either EUR, USD or local currency (HUF). Poland
has also positive but only significant at the 10% level RMW factor in local currency
(PLN), and positive but not significant RMW factor in EUR, USD. Slovakia has posi-
tive and insignificant RMW factor in EUR and positive and significant in the 10%
level in USD. From among the developed countries Austria and France have a sig-
nificant and negative RMW factor, while Germany has positive and significant RMW
factor both in EUR and USD. The United Kingdom has negative RMW factors in EUR,
USD and local currency (GBP) but only significant in USD. These results explain that
the nature of operating profitability is different in the V4 countries compared to de-
veloped European countries and strongly differ from the US markets. In these coun-
tries the difference between profitability characteristics of the firms do not convey
apremium for the investors which is a striking result, which also suggest that stan-
dard accounting based analyses of listed companies does not really gives added
value for risk decisions.

The investment factor (conservative minus aggressive) is negative for three of
four V4 countries: the Czech Republic, Hungary and Poland and significant in all
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cases except for Hungary where only in USD and only in 10% level is significant.
From among the developed countries with developed capital markets CMA factor
is significantly negative for Austria and the United Kingdom, while for France and
Germany CMA factor is significantly positive in EUR, and insignificantly negative
in USD for France and insignificantly positive for Germany. These results presented
in Table 5 suggest that V4 listed firms apply aggressive investment strategies which
means they are high investment firms. This outcome well accommodate the hypoth-
esis that these post-communist economies required to have much higher and more
aggressive investment policies compared to developed ones to converge their eco-
nomic performance to those.

Table 5: Estimates and their significance
in the Fama-French five-factor model in daily settings

estimate | significance estimate  |significance
PXin EUR intercept | -0.0048 | *** ATXin EUR |intercept | -0,0049 | ***
market 1.18 o market 1.29 o
SMB 0.80 o SMB 0.56 o
HML 0.12 o HML 0.38 o
RMW -0.57 o RMW -0.26 o
CMA -0.49 o CMA -0.31 o
PXin USD intercept | -0.0048 | *** ATXinUSD |intercept | -0,0048 | ***
market 1.11 o market 1.22 o
SMB 0.72 o SMB 0.48 o
HML 0.17 o HML 0.39 o
RMW -0.59 o RMW -0.37 o
CMA -0.66 o CMA -0.49 o
PXin CZK intercept | -0.0048 | *** CACin EUR |intercept | -0.0048 | ***
market 1.17 o market 1.10 o
SMB 0.79 o SMB -0.37 o
HML 0.14 o HML -0.09 o
RMW -0.57 o RMW -0.16 o
CMA -0.51 o CMA 0.18 o
BUXin EUR |intercept | -0.0048 | *** CACinUSD |intercept | -0.0048 | ***
market 1.28 e market 1.04 ok
SMB 0.53 o SMB -0.45 o
HML 0.37 o HML -0.01 o
RMW 0.15 RMW -0.26 o
CMA -0.03 CMA -0.00
BUXin USD |intercept | -0.0048 | *** DAXin EUR |intercept | -0.0047 | ***
market 1.22 o market 1.06 ok
SMB 0.45 o SMB -0.28 o
HML 0.37 o HML 0.36 o
RMW 0.04 RMW 0.60 o
CMA 0.21 * CMA 0.22 e
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BUXin HUF |intercept| -0.0048 | *** DAXin USD |intercept| -0.0047 | ***
market 1.27 e market 0.99 el
SMB 0.52 ok SMB -0.36 ek
HML 0.33 ok HML 0.36 ek
RMW 0.05 RMW 0.49 ek
CMA -0.09 CMA 0.04
WIG20 in EUR| intercept| -0.0050| *** UKXin EUR |intercept | -0.0048 | ***
market 1.28 e market 0.96 il
SMB 0.61 ok SMB -0.26 il
HML 0.42 ok HML -0.26 ek
RMW 0.24 o RMW -0.05
CMA 0.25 o CMA -0.22 ek
WIG20 in USD| intercept | -0.0050 | *** UKXin USD |intercept| -0.0048 | ***
market 1.21 e market 0.89 el
SMB 0.53 ok SMB -0.34 ek
HML 0.42 ok HML -0.26 ek
RMW 0.15 RMW -0.17 ek
CMA -0.44 ok CMA 0.41 ek
WIG20 in PLN| intercept| -0.0049| *** UKXin GBP |intercept| -0.0048 | ***
market 1.25 e market 0.93 o
SMB 0.56 ok SMB -0.28 ek
HML 0.39 ok HML 0.24 ek
RMW 0.19 * RMW -0.09
CMA -0.27 ok CMA -0.30 ek
SKSM in EUR | intercept| -0.0047| ***
market 0.54 ok
SMB 0.72 ok
HML -0.10
RMW 0.23 **
CMA 0.53 ek
SKSMin USD | intercept| -0.0047 | ***
market 0.48 o
SMB 0.65 ek
HML -0.07
RMW 0.19 *
CMA 0.36 ol

Notes: *, **, *** denote significance levels of 10%, 5% and 1% respectively

If we add aforementioned momentum factor to Fama-French five-factor
model we receive a six factor model. As it can be seen in Table 6 from among the
V4 countries only the WML factor is negative for all cases but only for the Czech
Republicis significant at the 1% level, for Hungary and Poland this sixth factor is
significant at 5% or 10% depending on the currency and insignificant for Slovakia.
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WML factor is significantly (even at the 1% level) negative for Austria and the
United Kingdom, negative for France but only significantly at the 10% level when
measured in USD and insignificant when measured in EUR, while insignificantly
positive when measured in EUR and insignificantly negative when measured in
USD for Germany.

Table 6: Estimates and their significance
in the six-factor model in daily settings

estimate | significance estimate  |significance
PXin EUR intercept | -0.0048 ok ATXin EUR [intercept | -0,0048 i
market 1.17 a market 1.29 o
SMB 0.86 a SMB 0.59 o
HML 0.04 HML 0.35 ok
RMW -0.44 ok RMW -0.18 o
CMA 0.34 ok CMA -0.23 o
WML -0.21 il WML 0.11 ok
PXin USD intercept | -0.0048 ok ATXin USD [intercept | -0,0048 o
market 1.11 wEE market 1.22 K
SMB 0.78 ok SMB 0.51 kx
HML 0.09 HML 0.35 o
RMW -0.47 faa RMW -0.28 i
CMA -0.51 faa CMA -0.42 ok
WML -0.21 i WML -0.12 ok
PXin CZK intercept | -0.0048 | *** CACin EUR |intercept | -0.0048 e
market 1.16 ok market 1.10 o
SMB 0.85 ok SMB -0.36 e
HML 0.07 HML -0.02
RMW -0.45 ok RMW -0.13 o
CMA -0.37 ok CMA 0.20 e
WML -0.21 faa WML -0.03
BUXin EUR |intercept | -0.0048 | *** CACinUSD |intercept | -0.0048 | ***
market 1.28 a market 1.04 i
SMB 0.55 fa SMB -0.44 ok
HML 0.35 ok HML -0.02
RMW 0.20 * RMW -0.23 i
CMA 0.02 CMA 0.03
WML -0.07 * WML -0.04 *
BUXin USD |intercept | -0.0048 | *** DAXin EUR |intercept | -0.0047 | ***
market 1.21 wEE market 1.06 o
SMB 0.47 faa SMB -0.28 ok
HML 0.34 il HML 0.36 ok
RMW 0.10 RMW 0.60 o
CMA -0.15 CMA 0.22 ok
WML -0.08 * WML 0.00
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BUXin HUF |intercept| -0.0048 | *** DAXinUSD |intercept | -0.0047 | ***
market 1.26 ok market 0.99 o
SMB 0.54 ok SMB -0.36 o
HML 0.30 ok HML 0.36 ok
RMW 0.10 RMW 0.49 ok
CMA -0.04 CMA 0.04
WML -0.07 * WML -0.01
WIG20 in EUR| intercept| -0.0050| *** UKXin EUR |intercept | -0.0048 | ***
market 1.28 ok market 0.95 o
SMB 0.63 ok SMB -0.23 ek
HML 0.40 ok HML -0.28 ek
RMW 0.29 ok RMW 0.01
CMA -0.20 * CMA 0.15 i
WML -0.07 * WML -0.09 ek
WIG20 in USD| intercept| -0.0049 | *** UKXin USD |intercept | -0.0047 | ***
market 1.21 ok market 0.89 o
SMB 0.55 ok SMB -0.31 ok
HML 0.40 ok HML -0.29 ek
RMW 0.21 * RMW -0.10
CMA -0.38 ok CMA -0.34 ok
WML -0.08 *E WML -0.10 ok
WIG20 in PLN| intercept| -0.0049| *** UKXin GBP |intercept| -0.0048 | ***
market 1.25 ok market 0.93 e
SMB 0.58 ok SMB -0.25 ok
HML 0.37 ok HML 0.27 ok
RMW 0.26 i RMW -0.02
CMA 0.22 i CMA 0.24 ok
WML -0.07 * WML -0.09 o
SKSM in EUR | intercept | -0.0047 | ***
market 0.54 ok
SMB 0.73 ek
HML 0.11
RMW 0.26 *E
CMA 0.55 ek
WML -0.04
SKSMin USD | intercept| -0.0047 | ***
market 0.48 o
SMB 0.66 ek
HML -0.08
RMW 0.22 i
CMA 0.40 ok
WML -0.05

Notes: *, ** *** denote significance levels of 10%, 5% and 1% respectively
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MONTHLY RESULTS

If the monthly results are taken into consideration we receive the highest explain-
ing power in USD regardless of the model setting, second in EUR in all cases and only
lastin the local currency where applicable. These results are not surprising as all fac-
tors including the market proxy are calculated in USD as most of the international
transactions are cleared in USD. Thus by diverging our estimations from the US an
international risk factor is involved which can be captured through the Forex market.
Aswe receding from USD to small open economies’ local currencies this risk factor is
getting stronger, thus the explaining power of the model is decreasing.

As the values presented in Table 7 for the V4 countries it is 59% in EUR; 74% in
USD and 58% in Czech koruna for the Czech Republic when only the market is a
proxy while the five-factor model having the highest R2s it is 64%; 76% and 62% re-
spectively. For Hungary it is 54% in EUR; 66/% in USD and 52% in Hungarian forint for
the one-factor and 56%; 67% and 55% for the five-factor model. For Poland the highest
explaining power 57% in EUR; 69% in USD and 54% in Polish zloty while for Slovakia
itis 8.7%in EUR and 28.4% in USD the former in the four-factor model extended with
liquidity the latter in the Fama-French five-factor model.

For the developed countries Austria has an R2 of 69% and 76% when measured
in EUR and 84-86% when measured in USD, France 71-78% and 92-93%, Germany 65-
70% and 87-88% while the United Kingdom has 48-64% in EUR, 86-87% in USD and 66-
72% in GBP. The highest reading can always be found at the four-factor model
extended with traded liquidity.

Table 7: Adjusted R2 of different models
in monthly settings

1-factor | 3-factor | 4-factor | 4-factor | 5-factor 6-factor
+liquidity
PXin EUR 59% 61% 62% 63% 64% 64%
PX in USD 4% 76% 76% 76% 76% 76%
PX in CZK 58% 60% 60% 62% 62% 62%
BUXin EUR 54% 55% 55% 56% 56% 56%
BUX in USD 66% 67% 67% 67% 67% 67%
BUX in HUF 52% 54% 54% 54% 55% 55%
WIG20 in EUR 55% 55% 55% 55% 57% 57%
WIG20 in USD 68% 68% 68% 68% 69% 69%
WIG20 in PLN 53% 53% 53% 53% 54% 54%
SKSM in EUR 7.9% 8.5% 7.9% 8.7% 8.1% 7.6%
SKSM in USD 25.8% 26.9% 26.6% 27.5% 28.4% 28.0%
ATX in EUR 69% 1% 1% 76% 73% 73%
ATX in USD 84% 867% 86% 86% 86% 86%
CACin EUR 1% 4% 4% 78% 4% 4%
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CACin USD 92% 93% 93% 93% 93% 93%
DAXin EUR 65% 67% 67% 70% 67% 67%
DAXin USD 87% 88% 88% 88% 88% 88%
UKXin EUR 48% 49% 49% 63% 51% 51%
UKXin USD 86% 87% 87% 87% 87% 87%
UKXin GBP 66% 67% 67% 72% 67% 67%

In the model settings we get a significantly negative interception in most cases.
The only exception being Hungary measured in local currency where in some mod-
els this interception is insignificant.

When market is the only proxy we get significant result for all countries and cur-
rencies as it can be seen in Table 8.

Table 8: Estimates and their significance

in the CAPM in monthly settings

estimate | significance estimate | significance
PXin EUR intercept| -0.012 o ATXin EUR |intercept| -0,012 o
market 0.95 i market 1.05 il
PXin USD intercept| -0.014 FhE ATXin USD |intercept| -0,015 o
market 1.28 FhE market 1.38 FhE
PXin CZK intercept| -0.013 o CACin EUR |intercept| -0.011 o
market 0.89 o market 0.78 o
BUXin EUR | intercept| -0.009 ** CACinUSD |intercept| -0.013 o
market 1.13 o market 1.10 o
BUXin USD |intercept| -0.012 o DAXin EUR |intercept| -0.006 o
market 1.46 o market 0.81 o
BUXin HUF |intercept| -0.007 * DAXin USD |intercept| -0.009 o
market 0.94 o market 1.14 o
WIG20 in EUR| intercept| -0.012 i UKXin EUR |intercept| -0.010 FhE
market 1.08 i market 0.54 il
WIG20 in USD| intercept| -0.014 o UKXin USD |intercept| -0.012 o
market 1.41 FhE market 0.87 FhE
WIG20 in PLN| intercept| -0.011 o UKXin GBP |intercept| -0.009 o
market 0.87 whE market 0.61 o
SKSM in EUR | intercept| -0.010 o
market 0.27 whE
SKSM in USD | intercept| -0.012 whE
market 0.61 FhE

Notes: *, ** *** denote significance levels of 10%, 5% and 1% respectively

Market, size and value factors give more mixed results as the market is not
close to 1 for developed countries but significant, the small minus big factor is sig-
nificant for all the developed countries except the United Kingdom. Being negative
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for France and Germany and positive for Austria. While the high minus low factor
is significant only for France (at the 5% level) and the United Kingdom in both cases
for USD and being positive for the first case and negative for the latter.

For the V4 countries we receive positive SMB factors with the following: Hun-
gary has an SMB factor that is not significant when measured in EUR and signifi-
cant at the 10% level when measured in USD or HUF; Czech Republic has an SMB
factor that is insignificant in EUR, significant at 5% in USD and at 10% in Czech ko-
runa; Poland has an insignificant SMB factor for all the three currencies while Slo-
vakia has significant SMB factor at the 10% level in EUR and at the 5% level in USD.

HML factors are also positive for all the V4 countries and significant for Hun-
gary (at the 5% level for all three currencies), for the Czech Republic (even at the
1% level when measured in EUR or USD but only at the 5% level when measured in
Czech koruna) and for Poland (5% in USD; 10% in EUR and PLN). For Slovakia we
receive insignificant results regarding HML factor.

Table 9: Estimates and their significance
in the Fama-French three-factor model in monthly settings

estimate | significance estimate | significance
PXin EUR intercept| -0.012 o ATXin EUR |intercept | -0,013 o
market 0.85 il market 1.04 kx
SMB 0.24 ok SMB 0.59 kx
HML 0.49 ok HML 0.06
PXin USD intercept| -0.014 o ATXin USD |intercept | -0,015 ok
market 1.16 il market 1.35 kx
SMB 0.35 o SMB 0.70 kx
HML 0.55 i HML 0.13
PXin CZK intercept| -0.013 ok CACin EUR |intercept| -0.010 okx
market 0.81 il market 0.76 okx
SMB 0.29 * SMB -0.43 ek
HML 0.37 o HML 0.12
BUXin EUR |intercept| -0.009 *x CACinUSD |intercept | -0.012 ok
market 1.04 e market 1.07 ek
SMB 0.32 SMB -0.31 ek
HML 0.45 o HML 0.17 wx
BUXinUSD |intercept| -0.011 i DAXin EUR |intercept | -0.006 ok
market 1.36 il market 0.82 kx
SMB 0.44 * SMB -0.46 ek
HML 0.50 o HML -0.07
BUXin HUF |intercept| -0.007 *x DAXin USD |intercept | -0.008 o
market 0.87 i market 1.14 ok
SMB 0.41 * SMB -0.36 kx
HML 0.39 o HML -0.00
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WIG20 in EUR| intercept| -0.012 o UKXin EUR |intercept| -0.011 o

market 1.00 i market 0.60 o
SMB 0.07 SMB 0.12
HML 0.37 * HML -0.29 **
WIG20 in USD| intercept| -0.014 i UKXin USD |intercept| -0.012 o
market 1.31 o market 0.92 o
SMB 0.19 SMB -0.00
HML 0.43 o HML -0.23 ek
WIG20 in PLN| intercept| -0.011 i UKXin GBP |intercept| -0.009 o
market 0.80 i market 0.64 o
SMB 0.18 SMB 0.27 ek
HML 0.32 * HML -0.12

SKSM in EUR | intercept| -0.010 i
market 0.27 o
SMB 0.37 *
HML 0.02
SKSM in USD | intercept| -0.012 i
market 0.59 ok
SMB 0.50 o
HML 0.09

Notes: *, ** *** denote significance levels of 10%, 5% and 1% respectively

The Fama and French three-factor expanded with momentum has insignificant
results for all the countries and currencies except the Czech Republic has at 5% level
measured in CZK.

When both momentum and traded liquidity are taken into consideration beside
market, size and value factors we receive significant results for Hungary only in EUR
and only at the 10% level; for the Czech Republic in EUR (at 5%) and in CZK; for Slo-
vakia in USD at 10%. Traded liquidity is significantly positive in EUR for all the de-
veloped countries examined and in GBP for the United Kingdom, while at 5% level
significantly negative for France and Germany in USD.

Table 10: Estimates and their significance
in the Carhart four-factor model in monthly settings

estimate | significance estimate | significance
PXin EUR intercept| -0.011 hE ATXin EUR |intercept| -0,013 o
market 0.82 i market 1.03 el
SMB 0.23 SMB 0.59 wHEH
HML 0.39 o HML 0.02
WML -0.16 WML -0.06
PXin USD intercept| -0.013 i ATXin USD |intercept| -0,015 o
market 1.15 ok market 1.35 ok
SMB 0.35 *H SMB 0.70 i
HML 0.49 ok HML 0.12
WML -0.10 WML -0.00
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PXin CZK intercept| -0.011 e CACin EUR |intercept| -0.009 o
market 0.78 FhE market 0.74 o
SMB 0.29 * SMB -0.43 ek
HML 0.25 HML 0.07
WML -0.19 * WML -0.07
BUXin EUR |intercept| -0.008 * CACin USD |intercept | -0.012 e
market 1.00 e market 1.07 o
SMB 0.31 SMB 0.31 ek
HML 0.31 HML 0.17 **
WML -0.21 WML -0.01
BUXinUSD |intercept| -0.010 ** DAXin EUR |intercept | -0.005 **
market 1.33 o market 0.81 e
SMB 0.44 * SMB -0.47 il
HML 0.41 * HML 0.11
WML 0.15 WML -0.07
BUXin HUF |intercept| -0.006 DAXin USD |intercept | -0.008 i
market 0.83 o market 1.42 e
SMB 0.40 * SMB -0.36 il
HML 0.26 HML 0.01
WML -0.20 WML 0.01
WIG20in EUR | intercept| -0.012 Fhx UKXin EUR |intercept| -0.009 o
market 1.01 i market 0.58 i
SMB 0.07 SMB -0.12
HML 0.39 * HML -0.36 ok
WML 0.04 WML 0.12
WIG20in USD | intercept| -0.015 Fhx UKXin USD |intercept| -0.012 o
market 1.33 Fhx market 0.91 il
SMB 0.19 SMB -0.01
HML 0.49 ** HML 0.27 e
WML 0.10 WML -0.06
WIG20in PLN | intercept| -0.011 o UKXin GBP |intercept| -0.009 ik
market 0.80 e market 0.63 o
SMB 0.18 SMB 0.27 ok
HML 0.31 HML -0.13
WML -0.02 WML -0.02
SKSMin EUR | intercept| -0.011 o
market 0.27 o
SMB 0.37 *
HML 0.03
WML 0.01
SKSM in USD | intercept| -0.012 i
market 0.60 o
SMB 0.50 **
HML 0.14
WML 0.07

Notes: *, **, *** denote significance levels of 10%, 5% and 1% respectively
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For traded liquidity we receive mixed results as can be seen in Table 11. For ex-
ample Slovakia is the only country for which we get more significance when mea-
sured in USD. For all the other countries the EUR measured results are almost
always significant while the USD measured traded liquidity are almost always in-
significant.

Table 11: Estimates and their significance
in Pastor-Stambaugh five-factor model in monthly settings

estimate | significance estimate | significance
PXin EUR intercept| -0.011 ok ATXin EUR |intercept| -0,013 o
market 0.85 ook market 1.08 ok
SMB 0.18 SMB 0.50 ok
HML 0.45 o HML 0.14
WML -0.18 * WML -0.10
LIQ 18.74 o LIQ 34.15 ek
PXin USD intercept| -0.013 hE ATXin USD |intercept| -0,015 ok
market 1.15 ok market 1.34 ok
SMB 0.36 * SMB 0.66 ok
HML 0.49 hE HML 0.15
WML -0.09 WML -0.02
LIQ 2.32 LIQ 9.29
PXin CZK intercept| -0.011 kE CACin EUR |intercept| -0.010 ok
market 0.82 wkk market 0.78 ok
SMB 0.22 SMB -0.50 ok
HML 0.34 w HML 0.15
WML -0.21 w WML -0.10 *
LIQ 20.07 ok LIQ 23.23 ek
BUXin EUR |intercept| -0.008 *x CACin USD |intercept| -0.012 R
market 1.03 ok market 1.09 ok
SMB 0.26 * SMB -0.28 ek
HML 0.37 * HML 0.15 o
WML 0.23 WML 0.00
LIQ 16.99 LIQ -7.98 ok
BUXinUSD |intercept| -0.010 o DAXin EUR |intercept| -0.006 *x
market 1.32 kE market 0.85 ok
SMB 0.41 * SMB -0.53 ok
HML 0.42 * HML -0.02
WML -0.16 WML -0.10
LIQ 5.63 LIQ 25.57 ek
BUXin HUF |intercept| -0.006 DAXin USD |intercept| -0.008 R
market 0.85 wkk market 1.16 ok
SMB 0.39 * SMB -0.32
HML 0.28 HML -0.03 ok
WML -0.20 * WML 0.01
LIQ 3.49 LIQ -10.47 *
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WIG20in EUR | intercept| -0.013 o UKXin EUR |intercept| -0.010 o

market 1.03 o market 0.64 o
SMB 0.03 SMB -0.22 o
HML 0.45 * HML -0.23 o
WML 0.02 WML 0.16 o
LIQ 15.64 LIQ 38.18 ek
WIG20in USD | intercept| -0.015 o UKXin USD |intercept| -0.012 o
market 1.34 o market 0.90 o
SMB 0.21 SMB -0.03
HML 0.48 ** HML -0.26 el
WML 0.11 WML -0.07
LIQ -4.48 LIQ 6.28
WIG20in PLN | intercept| -0.011 o UKXin GBP |intercept| -0.009 o
market 1.34 o market 0.66 o
SMB 0.21 SMB -0.30 ek
HML 0.48 ** HML 0.12
WML 0.11 WML -0.08
LIQ -4.48 LIQ 24.01 il

SKSMin EUR | intercept| -0.010 o
market 0.25 o

SMB 0.41 *
HML | -0.02
WML | 0.03

LIQ | -13.88

SKSM in USD | intercept| -0.013 o
market 0.65 o
SMB 0.58 **
HML 0.09
WML 0.11
LIQ -22.21 *

Notes: *, **, *** denote significance levels of 10%, 5% and 1% respectively

If market, size, value, profitability and investment style are taken into consid-
eration robust minus weak factor is insignificant in most cases only Poland and the
United Kingdom have a significantly positive RMW factor (at 5% in EUR and at 10%
in USD in the former and at 10% in EUR and at 5% in GBP an the latter case).The con-
servative minus aggressive factor is significantly negative for the Czech Republic
(only at the 5% when measured in USD), for Hungary only at the 5% and only in EUR
and HUF, for Poland only in EUR and only at 5%, for Slovakia only in USD and only
at 5%, for Austria (only at the 5% when measured in USD), for the United Kingdom
only in EUR and only at 5% as can be seen in Table 12.
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Table 12: Estimates and their significance
in the Fama-French five-factor model in monthly settings

estimate | significance estimate | significance
PXin EUR intercept| -0.010 o ATXinEUR |intercept| -0,011 i
market 0.68 o market 0.90 i
SMB 0.05 SMB 0.43 i
HML 0.94 o HML 0.38
RMW 0.08 RMW -0.05
CMA -1.17 o CMA -0.98 f
PXin USD intercept| -0.013 o ATXin USD |intercept| -0,014 e
market 1.07 o market 1.28 i
SMB 0.23 SMB 0.59 f
HML 0.77 o HML 0.18
RMW -0.05 RMW -0.22
CMA -0.70 * CMA -0.53 wx
PXin CZK intercept| -0.011 o CACinEUR |intercept| -0.010 il
market 0.68 o market 0.72 il
SMB 0.14 SMB -0.46 f
HML 0.72 o HML 0.29 *
RMW 0.04 RMW 0.15
CMA -0.95 o CMA -0.26
BUXin EUR |intercept| -0.010 o CACinUSD |intercept| -0.012 il
market 0.92 i market 1.10 il
SMB 0.23 SMB -0.29 i
HML 1.16 o HML 0.09
RMW 0.73 RMW -0.03
CMA -0.86 o CMA 0.18
BUXinUSD |intercept| -0.013 i DAXin EUR |intercept| -0.005 b
market 1.30 i market 0.77 il
SMB 0.42 * SMB -0.52 f
HML 0.99 * HML 0.11
RMW 0.61 RMW 0.07
CMA -0.41 CMA -0.37
BUXin HUF |intercept| -0.007 * DAXin USD |intercept| -0.008 i
market 0.74 i market 1.15 i
SMB 0.30 SMB -0.36 f
HML 0.95 o HML -0.10
RMW 0.46 RMW -0.12
CMA -0.87 o CMA 0.08
WIG20 in EUR| intercept| -0.014 i UKXin EUR |intercept| -0.011 il
market 0.89 o market 0.52 i
SMB 0.01 SMB -0.18
HML 1.19 o HML 0.16
RMW 0.99 o RMW 0.45 *
CMA -0.76 o CMA -0.56 o
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WIG20 in USD| intercept| -0.017 o UKXin USD |intercept| -0.013 o
market 1.27 o market 0.90 o
SMB 0.20 SMB -0.01
HML 1.02 ek HML -0.05
RMW 0.86 * RMW 0.25
CMA -0.31 CMA -0.13
WIG20 in PLN | intercept| -0.012 o UKXin GBP |intercept| -0.011 o
market 0.74 ok market 0.65 ok
SMB 0.15 SMB -0.23 o
HML 0.84 ek HML 0.09
RMW 0.63 RMW 0.40 o
CMA -0.45 CMA 0.06
SKSMin EUR | intercept| -0.009 o
market 0.31 o
SMB 0.39 *
HML -0.26
RMW -0.33
CMA 0.29
SKSM in USD | intercept| -0.012 o
market 0.70 o
SMB 0.60 **
HML -0.44
RMW -0.43
CMA 0.83 **

Notes: *, **, *** denote significance levels of 10%, 5% and 1% respectively

If we add the winner minus loser (WML) factor to the market, size, value, prof-
itability and investment style factors we receive insignificant results for this sixth
factor regardless of the country and the currency as presented in Table 13.

Table 13: Estimates and their significance
in the six-factor model in monthly settings

estimate | significance estimate | significance
PXin EUR intercept| -0.010 o ATXin EUR |intercept| -0.012 i
market 0.68 il market 0.90 i
SMB 0.06 SMB 0.42 i
HML 0.90 il HML 0.41 *
RMW 0.09 RMW -0.06
CMA -1.13 ok CMA -1.02 i
WML -0.05 WML 0.04
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PXin USD intercept| -0.013 o ATXin USD |intercept| -0.014 o
market 1.07 e market 1.28 el
SMB 0.24 SMB 0.59 ek
HML 0.75 ok HML 0.23
RMW -0.04 RMW -0.24
CMA -0.67 o CMA -0.58 **
WML -0.03 WML 0.06
PXin CZK intercept| -0.011 o CACin EUR |intercept| -0.010 o
market 0.67 o market 0.72 il
SMB 0.15 SMB -0.45 ek
HML 0.64 o HML 0.25
RMW 0.06 RMW 0.16
CMA -0.86 ek CMA 0.21
WML -0.10 WML -0.05
BUXin EUR |intercept| -0.010 o CACinUSD |intercept| -0.012 o
market 0.92 FEx market 1.10 il
SMB 0.25 SMB -0.28 ek
HML 1.04 ok HML 0.06
RMW 0.77 RMW -0.02
CMA 0.72 * CMA 0.21
WML 0.15 WML -0.04
BUXin USD |intercept| -0.012 o DAXin EUR |intercept| -0.005 *
market 1.30 o market 0.77 el
SMB 0.44 * SMB -0.51 ek
HML 0.88 o HML 0.08
RMW 0.64 RMW 0.08
CMA -0.29 CMA -0.34
WML 0.13 WML -0.03
BUXin HUF |intercept| -0.007 DAXin USD |intercept| -0.008 o
market 0.74 ok market 1.15 il
SMB 0.32 SMB -0.36 ek
HML 0.85 o HML 0.11
RMW 0.49 RMW 0.11
CMA -0.76 o CMA 0.09
WML -0.12 WML -0.01
WIG20 in EUR| intercept| -0.015 o UKXin EUR |intercept| -0.011 o
market 0.90 FEx market 0.52 il
SMB -0.00 SMB -0.17
HML 1.29 ek HML 0.10
RMW 0.96 ** RMW 0.46 *
CMA -0.87 ** CMA -0.49 **
WML 0.12 WML -0.07
WIG20 in USD| intercept| -0.018 i UKXin USD |intercept| -0.013 o
market 1.28 o market 0.90 o
SMB 0.18 SMB 0.00
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HML 1.14 ek HML -0.09
RMW 0.82 * RMW 0.26
CMA -0.44 CMA -0.07
WML 0.14 WML -0.06
WIG20 in PLN | intercept| -0.013 o UKXin GBP |intercept| -0.010 o
market 0.76 ek market 0.65 el
SMB 0.15 SMB -0.22 o
HML 0.86 ek HML 0.06
RMW 0.63 RMW 0.41 o
CMA -0.47 CMA 0.10
WML 0.02 WML -0.03
SKSM in EUR | intercept| -0.009 o
market 0.31 o
SMB 0.40 *
HML -0.28
RMW -0.33
CMA 0.31
WML -0.02
SKSM in USD | intercept| -0.012 o
market 0.70 o
SMB 0.60 **
HML -0.44
RMW -0.42
CMA 0.83 **
WML -0.01

Notes: *, **, *** denote significance levels of 10%, 5% and 1% respectively

CONCLUDING REMARKS

In the paper we investigate the V4 countries’ capital market pricing from 2005
to 2018. All of the V4 countries joined the European Union on the 1st of May in 2004,
they exhibit common historical roots and similar social regime switch from a com-
munist economy to market economy in the beginning of the 1990’s. We investigate
how the stock markets accommodated to the developed European countries. We
find that V4 countries capital asset pricing behave well concerning the standard
asset pricing models with only slight surprising results. Behaving well means in
this context that the explanatory powers of the applied models are high and most
of the explaining factors are significant. It is surprising that WML, i.e. the momen-
tum factor is not as strong as Poterba and Summers (1988) suggested. We also find
that the investment style of V4 firms are aggressive which result is in line with our
economic intuition.

It seems to be clear that our research should be extended with a rolling window
regression analysis to visualize the process of asset pricing development.
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ABSTRACT

In this study we analyze the return gained by cointegration-based pairs trading
arbitrage strategy in Western and Eastern European capital markets and find con-
trarian evidence to the weak form of market efficiency in both regions. The aim of
the paper is to explore the mean reversion nature of the highly cointegrated stock
pairs and to create a trading strategy that overperforms market return. The portfo-
lios contain 125 stocks each, pairs are created over 250-day long testing periods based
on the cointegration selection method and then traded for 125 days. The realized
return between 2002 and 2017 are 3.01% and 17.87% annually in the Western and East-
ern European markets respectively, having standard deviation twice as much in the
Western portfolio as in the Eastern European one. We also evaluate the portfolios’
correlations to the STOXX Europe 600, S&P 500 and the risk-free rate. As the strategy
results in low correlation to the market, we confirm its market neutrality.
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INTRODUCTION

In this paper we investigate the cointegration-based pairs trading strategy on
the European stock market. Pairs trading is a market-neutral statistical arbitrage
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strategy based on the convergence of stock prices. First, stock pairs, presenting sig-
nificant cointegration, are selected, and while the two stocks are deviating from each
other, equally long and short positions are placed, and such, zero-investment port-
folios are created. If the relative stock prices are returning to their original ratios,
stock prices are converging, and excess return can be gained.

Based on previous studies (e.g. Gatev et al., 2006.), the strategy tends to result in ab-
normal return. In this paper we compare the above-mentioned active portfolio strategy
to passive portfolio holding, that results in the return of pairs trading strategy of stocks
traded on the European market to the return of the MSCI Europe 600, S&P500 and the
risk-free rate. The market data used are examined over 17 years, divided into data from
Western and from Eastern European countries, with 125 stocks each. We analyze the
mean reversion nature of cointegrating stock pairs and create a trading strategy with
predefined entry and exit points. As a result of our empirical study, the strategy has de-
livered an average annual return of 3.01% in the Western European and 17.87% in the
Eastern European portfolio in the recent 16 years. In Western Europe the standard de-
viation of the return was twice as high as the Eastern European portfolio’s return.

The applied pairs trading method is an investment strategy developed by Gerry
Bamberger and Nunzio Tartaglia, both quantitative analyzers of Morgan Stanley. The
model relies on the correction of market mispricing based on the convergence of prices
and return to the historical trend. In fact, the method is a relative pricing mechanism
based on the Law-of-One-Price and goes against the perfect market theory of the Black-
Scholes-Merton model appearing in the 1970s. In accordance with the definition by In-
gersoll (1987), if different investments generate the same risk adjusted cash flow then
they should be marketed at the same price. This observation was further investigated
by Chen and Knez (1995), whom as a result stated that two similar stocks that might not
guarantee identical payments must be also marketed at similar prices. The concept was
taken further by Elliott et al. (2005) and Mohanty et al. (2010) by replacing two different
businesses with a single one and modeling the correlation between the internal value
process of the business and its market price with stochastic methods.

In the1980s, pairs trading was one of the most successful investment strategies,
but later its efficiency has reduced as a result of the intensifying spread of the
method, and therefore the group of Tartalgia ceased to exist at Morgan Stanley by
1989. However, the strategy still has its place in other instruments than stocks or on
other stock markets - as we show in our study.

THEORETICAL BACKGROUND

Gatev et al. (2006) analyzed the cointegration-based pairs trading strategy on
daily data from July 1963 to December 2002 in their comprehensive study on the
profitability of the strategy. Their portfolios contained the twenty best pairs and
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generated an average monthly gross return of approximately 1.447% (t-statistics =
11.56). Their research also explored significant differences between profits before
and after the 1980s. While on the basis of data before the 80s of the cost and risk ad-
justed average monthly net profit was 67 basis points, this reduced to 42 basis points
in the period between 1988 and 2002.

The difference is explained not only by the extensive use of the strategy but also
by the growth of stock prices. They prove that pairs trading tends to achieve a better
performance with low market prices than with high ones, and therefore the growth
of stock market prices also significantly reduced the profitability of the strategy by
the end of the 1980s. In their paper Gatev et al. (2006) also proved that the portfolio
was sensitive to parallel yield curve movements, and it resulted in higher profits in
the case of a rising yield curve.

The above study on the composition of the portfolios demonstrates that a port-
folio with a higher number of components is more diversified, i.e. it generates less
standard deviation. While in the case of the best five pairs 124 out of the 474 months
covered by the study resulted in losses, in the case of the best twenty pairs this num-
ber was only 71. In the backtest, the yield generated by the strategy was double of
the yield of the S&P 500 and had lower standard deviation. Since the portfolio was
hardly sensitive to the systematic risk factors, this strategy proved to be a market-
neutral investment strategy.

Following the above-mentioned paper of Gatev et al. (2006), an analysis was made
also on the daily stock exchange index data of Taiwan in view of the pairs trading strat-
egyin 2005. Sandro et al. (2005) examined the time series of 647 various companies of
Taiwan between 4 January 1994 and 29 August 2002. The portfolio used in the course
of the backtest contained the best twenty pairs with even weights. The results obtained
during the research were similar to the results obtained by Gatev et al. (2006). The av-
erage excess return of the portfolio exceeded the Taiwan Stock Exchange Corporation
(TSEC) index by 10.18% per year, while the excess return was 11.28% in the case of Gatev
et al. (2006). On an average, 19.69 out of the best 20 pairs of the Taiwanese portfolio
had open positions, similar to the results of Gatev et al. (2006) where 19.30 out of the
twenty pairs remained open during the length of the study.

The quantitative method used by the two analyses is based on the normalized
daily returns:

t
P4 = 1_[1+rTA (1)

The periods covered are divided into half-year (125 day) periods. Each half-year
trading period is preceded by a 250-day observation period, and therefore the port-
folio is adjusted accordingly on the basis of the new data every half year.
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After calculating the P?# values of each company involved in the index, their
standard deviations are calculated (i.e. the standard deviation of 127,750 time series
for 500 listed stocks, and of 208,981 time series for 647 listed stocks), then the pairs
are ranked on the basis of the standard deviations of the differences, from that the
twenty pairs with the least standard deviations are chosen for further examination.
For the determination of the difference between two stocks

250
Cloeseness4F := Z(ﬁg“—ﬁf)z 2)

t=1
isintroduced as an index number.
The opening times of the position are determined with a so-called trigger value

Trigger® = +20(P£A-PF). (3)

The return on the pair containing stocks (A, B) is determined with the method of

1 short A long B

0 closed position
IAB — {
—1 long A, short B

8 = 1B rE ) @

In the creation of the portfolio, each pair is taken into consideration with the
same weight, and therefore the portfolio yield is:

L&
rtport _ %Z rtAB,L' (5)
i=1

The strategy is further developed by Vidyamurthy (2004), who determined his
portfolio by introducing another significant, already existing concept. He consid-
ered short-term deviations from the long-term balance as a stationary noise, and
this approach lead him to the cointegration method and to study stock pairs based
on cointegration. The study of Caladeira and Moura (2013) ran on the basis of this
approach in which data of BM&FBOVESPA between January 2005 and October 2012
was examined. The portfolio determined by means of the VAR(p) model applied dur-
ing the research resulted in an excess return of 16.38% against the given market port-
folio. In our research, the study of the model described in the article of Caladeira
and Moura (2013) using the kernel density estimation method specified by Silver-
man (1982) or Betov et al. (2010), based on the results of Vidyamurthy (2004) was per-
formed in relation to the European markets.



PAIRS TRADING STRATEGIES IN THE OLD AND NEW EU MEMBER STATES 51

PAIRS TRADING STRATEGY MODEL

The following concepts are defined for the description of our study. Operator S
is called a back step if process Y; = X;_; assigned to process X;. Process X; is called
ARMA(p,q) composite autoregressive moving average process if back step operator
S has such

A(S)Xt = Xt - a1Xt_1 - .. ap Xt—p (6)

B(S)X; = by + b;S+ ...+ b,S1 (7)
polynomial elements where n, # 0 and

A(S)X, = B(S)e, (8)

where &, is a white noise process.

Always A(S), B(S) polynomial elements with the lowest degrees are taken into
consideration in the definition, which also means that A(S), B(S) polynomial ele-
ments have no common radical.

If the radicals of A(S) polynomial member are beyond the unit circle then there
is a stationary X; ARMA(p, q) process where

14 q
Xt=ZaiXt_i+ij£t_j (9)
j=1

i=1
is met, and it has MA(e) form.

If the radicals of B(S) polynomial element are beyond the unit circle then X, has
AR(<) form, i.e. the process can be inverted.

Should d € N, and X; a stochastic process be without a deterministic process and
if itis differentiated d times then it has a stationary and invertible ARMA represen-
tation. Then X; is d-th integrated process and is marked as X; ~ I (d).

The X; , Y; ~ I (d) time series are cointegrated if B, sothat X;,BY; ~I(d-k)
where 0 <k<d.k=disan important special case of the above definition where there
is a perfect cointegration. It is a generator function of X; ARMA process W(S)=A(S).

Be X}, X;,..., X, the given time series and indicated as

AQ) = j% Z X cos(Ak)
k=1
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B(D) = \/% Z X sin(Ak) (10)
k=1

I,(A) = A%2(2) + B2(1) —m<A<m (11)

function is a periodogram.

where

\E Yh=1 X cos(Ak) + \/% Y1 X sin(Ak)

i.e. the periodogram is simply the 2/n-th the square of the Fourier transformed ab-
solute value. Be X; a Gauss white noise process where

EL, (%) = 202

=2 [T xe®™ " (12)

40f if0<j<mn/2
2 &
DI (A){ if j=0o0rn/2

I (/1_)~{ olxi if0<j<n/2 (13)
n 202x% ifj=0o0rn/2

Letus denote the empirical characteristic function of a probability variable
with X unknown background distribution.
n
PO =2 Y e
n (14)
=1
where X;, X;,..., X}, is the statistical pattern.

It is reasonable to estimate the X background distribution with the inverse
Fourier transform of a (t) empirical characteristic function, however, in the case
of high t the inversion formula diverges due to the instability of a $(t). To keep the
stability of §(t) the function is multiplied at each point by a W, (t)=W(ht), w(0)=1
lim £3W(n)=0 attenuation function, and therefore the density function of x can al-
ready be estimated with the inverse Fourier transform of $(t)w, (t) attenuated function.

fh(x)=% f_ w‘Ph(t)e‘”xdt—— f Z ~it(xj=x) Y(ht)dt =

nhzzﬂf 0 ‘{’(ht)d(ht) — ZF\P x")
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A symmetric function K is called a core function if
1 X
and 3 such a W function where F'(x) = K (x) is derived in note.

The approach of a density function of a variable with an unknown X back-
ground distribution by means of X;, X;,..., X}, independent realisation:

x —

R 1% 1w ;
i) =2 Ku(x = x) = — > K=
i=1 i=1

where h is a scale parameter, K is a core function.
In the choice of h scale parameter, our aim is to minimize the expected square devi-
ation: Z

h:= argl}rlleinrglEf (fh(x) - f(x))2 dx (16)

If a standard normal core function is used the optimal scale parameter is

.
h= (4; ) (17)

where G is the empirical standard deviation.

The process defined with the following SDE is an Orstein—Uhlenbeck process:
dR(t) = (a — BR(t))dt — adW (t) (18)

where a, 3,0 > 0.

The closely interpreted solution of the Orstein-Uhlenbeck process is:
t
R@O~N <e—BrR(0) + 2 (1-eh), gerreon ds) (19)
0

and R(t) has aboundary distribution:

) a o?
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APPLIED PAIRS TRADING STRATEGY

Our aim is to find out whether there is similarity or significant difference be-
tween the Eastern and Western European stock portfolios if we apply a market neu-
tral investment strategy which is based on mean reversion of stock pairs. The pairs
trading strategy is constituted by two steps: (1) Selection of stock pairs and (2) the
Trading; and from trading results we can showcase our conclusion.

Selection of Pairs

Our study covers two portfolios with 125-125 stocks that represents potential
pairs. We want to choose n pieces from these pairs so that the stock prices per pair
viewed on the logarithmic scale can perfectly cointegrate. i.e. by pair 3 13; so that

In Sti’1 = y; + f;ln Sti'2 + gé (22)
InS;*~1(d) and InS-*~I(d) (23)

whered €N, ¥ Vig€[0, n]are stationery mean reverting processes.

The study is performed for each possible pair, the relevant linear regressions
and the difference processes are calculated (values 13; specified on the logarithmic
scale are considered),

ul = InSF* — p; — BiInSL? (24)

then the stationarity of process uj is characterized with the Augmented Dickey-
Fuller (1981) test, ADF test statistics and the study of the periodogram. n pieces of
stock pairs belonging to the strongest test statistics are considered in the next steps.
The pairs are created after a 250-day study period which is followed by a 125-day
trading period.

Trading
We are about to create a market neutral portfolio with the cointegrating pairs
determined based on the above methodology. The next step of the strategy is to cal-

culate the value of Z@, applying the Gauss core functionZ?,i€{1,2,...,n} density
function estimations, and finally the periodograms are studied.

S = BiSt® — E(St" — BiSt™)

i1 iz 25)
oSy = BiS)

7z =

The opening and closing points of the position are determined by means of Z¢’ val-
ues and the stock price movements:
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1) If in the case of i. pairs at t time Z{’ > 2, then a position is opened, and a short
position is added to S}* stock and along position to .S} stock. If in the case of
i. pairs at t time Z{ < -2, then a position is opened, and a long position is
added to S}’ stock and a short position to S} stock.

2) If in the case of i. pairs at t time 0.5 > Z¢ > -0.5, then the position is closed.

3) If | Z;| >4, the position is closed,

4) If the price movement of S}’ or S} > 5%, then the position is closed,

)

5) Time limit is used for the taken position: maximum of 85 days for the Eastern
European portfolio and maximum of 70 for the Western European portfolio.

The first point shows the opening trigger, the second point shows the normal
closing trigger. In addition, stop-loss terms must also be integrated since an extremely
high Z{ value cannot be considered accidental (or stationary noise as Vidyamurthy
(2004), described), and therefore the prices of i. stock pairs might not be perfectly
cointegrated in the new larger data set. Besides, the approach to the average might
slow down (the (t) parameter of the modeling Orstein-Uhlenbeck process signifi-
cantly reduces), thus, in the absence of a stop-loss trigger, we can be stuck in a position
for avery long time. That is undesirable for two reasons: i) the loss is unforeseen as
the position is no longer considered ideal and the cointegration of the pair might de-
crease (3 and 4); ii) we sacrifice cash for a trade with a timeframe that is longer than
intended (5). As a stop-loss trigger we use the above points 3), 4), and 5).

During the creation of the portfolio, the methodology of Caladeira and Moura
(2013) is followed (except for the 4™ trigger point as above), and therefore certain
stock pairs are taken into consideration identically in the case of several open posi-
tions. When the portfolio is changed, we try to achieve a preliminarily set (m) total
value. If a position is opened on a new pair, then a sufficient part of the already ex-
isting positions is closed to obtain the same amount on each pair in the position.
However, if a position is closed then the weight of the other open positions is in-
creased proportionally to the weight of the closed position and to the number of the
open positions. Our portfolio simultaneously contains a maximum of 20 cointegrat-
ing stock pairs and the null hypothesis of the ADF statistics used for their stationarity
study can be accepted with 95% safety. In our study, data of 250 days are followed,
and these data are used to determine the pairs to be traded in the next 125 days. Dur-
ing the management of the portfolio, 60 day moving averaging is used to determine
Z values in addition to the two stop loss levels, i.e. if |Z;| > 4 then the position is
closed Sj’ or S} or price movement is > 5%.
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In addition to the stop loss level, time limits are also integrated in accordance
with the indexes that are of 85 days for the Eastern European stocks, and of 70 days
for the Western European stocks. To determine the time limit, the time lines calcu-
lated from the Z values are approached with Ornstein-Uhlenbeck processes, and the
expected cutting time of these processes are taken into consideration.

Data

The data used in this study are daily closing prices collected between 1% January
2001 and 31* December 2017, throughout 17 consecutive years. The stock prices are
corrected with dividends and denominated in EUR, collected from the Thomson
Reuters Data Stream database. The stocks covered by the study contain the compo-
nents of the main European indices as of 31* December 2017 (see Table 1). These are
125 stocks in western portfolio and 125 stocks in eastern portfolio at the end of the
period. We used one index in Western Europe, which contains 600 stocks and used
several indices in Eastern Europe, which contain 128 stocks altogether. To balance
the two different stock numbers, we used a random process to select 125 stocks from
both portfolios and such, we created two portfolios containing equal number of
stocks, 125-125 each. As the stock indices reflect the actual content, the data series is
exposed to survivorship bias. The stocks have various lengths of time series, thus
significantly less stocks were involved in the analysis at the beginning of the re-
search than towards the end of the research. The inefficiency resulting from the de-
creasing number of stocks going back to the starting periods can be observed on the
yield curves.

We use the following stocks from the two main markets:

Table 1: Variety of Stocks

Polis |CYSMFT
STOXX | Vilnius BUX CZEH wig20 SE 20 Malta |Slovakia| Slovenia

125 21 16 13 20 20 20 7 11

There are no restrictions made on the stocks having to belong to similar indus-
tries or having similar beta, etc.; the pairs are generated merely based on the results
of a co-integration process.

Results

During the analyses, the above strategy is applied to study the Eastern and West-
ern European stock markets. On the Western European stock markets in the recent
16 years, 48.2% cumulative return is achieved by the strategy, thus an average gross
return of 3.01% per year. The daily standard deviation of developed market portfolio
is 0.0247%, the standard deviation of the annual return is 49.39%. The average length
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of the positions is 35 days with a standard deviation of 33 days. During the study of
the Eastern European stocks in the recent 16 years, 286% cumulative return is
achieved, and this results an average annual gross return of 17.87%. The daily stan-
dard deviation of the returns is 0.0141%, the standard deviation of the annual return
is 32.92%. The average length of the positions is 39 days with a standard deviation of
45.8 days. The annual results and excess returns of the annual returns to the risk
free rate and the STOXX Europe 600 stock market index are presented in Table 2.

We calculate the excess returns as each year’s pairs trading portfolio return
minus the actual year’s market return. The returns show excess above STOXX Eu-
rope 600-1.53% and 13.3% for the Western and Eastern European portfolios respec-
tively. The average annual excess returns above the risk-free rate are 2.17% and
17.04%. We prefer to use the risk-free rate as a benchmark, as in Section 6.3. the
very low correlation to market returns is shown, which implies the market neu-
trality of the portfolio.

It would also be worth studying the results on the one hand between the sub-
periods, comparing the period ending with 2009, to the period starting with 2010;
and on the other hand to compare the developed and developing market results to
each other in the two sub-periods. Our results show an average of 16.4% yearly return
for developed western market for the first 8 years and a -10.4% return for the follow-
ing 8 years. The average daily standard deviations are 3.3% and 1.4% for the respective
periods on the same market. Examining the developing Eastern European market
portfolio, it shows average annual returns of 18.8% in the first 8 years and 19.0% in
the second 8 years. The average daily standard deviations are 1.7% and 1.09% in the
respective periods.

From the above results it is visible, that the developing Eastern European pair
trading portfolio dominates the western European developed market portfolio in
both results: it has higher return and lower standard deviation. The results show
the same conclusion when we examine the sub-periods, the Eastern European port-
folio has higher returns and lower standard deviation in both sub-periods. This can
be the result of an inefficient market in the Eastern Europe. But if we examined the
Eastern European market deeply, we see increasing returns and decreasing stan-
dard deviation from the first period to the second period. The stable, slightly in-
creasing returns are rather the result of the long recession on those markets, which
drives up volatility and as we have seen in other referred studies and the result of
this study, higher volatility is favorable for the pair trading strategy.
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Table 2: Annual returns of the strategy

Eastern Excessreturn | Excessreturn | Excessreturn | Excess return
STOXX 600 European STOXX 600 East. Europe STOXX 600 East. Europe
pairs trading | pairs trading PT above PT above PT above PT above
portfolio portfolio risk free risk free STOXX 600 STOXX 600
2002 -0,03 0,64 -0,05 0,61 -0,03 0,63
2003 0,37 0,34 -0,38 0,32 -0,47 0,23
2004 0,55 0,63 -0,56 0,62 0,77 0,42
2005 0,15 0,14 0,13 0,15 -0,03 -0,32
2006 0,25 0,54 0,23 0,55 0,20 -0,59
2007 0,06 -0,20 0,03 0,23 0,50 0,24
2008 1,01 0,28 0,98 0,25 0,85 0,12
2009 0,80 0,34 0,80 0,34 0,71 0,24
2010 -0,80 0,29 -0,80 0,29 0,71 0,37
2011 -0,01 0,28 0,02 0,28 0,16 0,13
2012 0,70 0,12 0,70 0,12 0,52 -0,06
2013 -0,08 0,44 -0,08 0,44 0,14 0,38
2014 -0,09 0,13 -0,09 0,13 -0,20 0,02
2015 0,15 -0,09 0,15 -0,09 0,26 0,02
2016 0,54 0,51 -0,53 0,51 0,67 0,38
2017 0,16 0,16 0,16 0,16 -0,09 -0,09
Avg.: 3,01% 17,87% 2,17% 17,04% -1,53% 13,33%
Sum.: 48,15% 285,97% 34,77% 272,59% -24,51% 213,31%
Std.: 49,47% 32,9% 49,07% 33,0% 49,8% 30,3%

The above result is presented on chart in Figure 1. The pairs trading returns are
over performing the daily deposit facility rates as risk free benchmark rate; but the
PT portfolios have mixed results comparing them against the STOXX 600 index. The
developing Eastern European pairs trading portfolio results an average yearly excess
return of 13.33%, but the developed Western European market PT portfolio is close
to the benchmark level, slightly even below that (-1.53%). We must state that the re-
sults show upwards biases in relation to bid-ask spreads, trading costs and short sell-
ing costs, in this view, the Western European return is even below the benchmark
level. The database and the returns are also exposed to survivorship bias.
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Figure 1: Plot of Yearly Returns to Benchmarks

Risk and Risk-adjusted Returns

Our interest lies not only in the absolute and relative returns but also in the risks
of the two portfolios, that are measured in the standard deviation of the returns;
where we use daily standard deviation. For the risk adjusted return Sharpe-ratio is
the standard measurement, which is also calculated for the pair trading portfolios.
We summarized the results in Table 3., as below.

Table 3: Standard deviation and Sharpe-ratios of the PT portfolios

2002-2008  2009-2017  2002-2017
Western European PT standard deviation 0,0331 0,0136 0,0247
Eastern European PT standard deviation 0,0170 0,0109 0,0141
Western European PT Sharpe-ratio (daily) 0,0270 0,0077 0,0188
Eastern European PT Sharpe-ratio (daily) 0,0266 0,0343 0,0289

From the above table it is visible that standard deviation of the Western Euro-
pean portfolio in both periods, as well in the total sixteen years, is significantly
higher than the standard deviation in the Eastern European pair trading portfolio.
Itis especially interesting if we look back to the returns, where only the Eastern Eu-
ropean portfolio could significantly overperform the benchmark indices. This
means that pairs trading strategy is over performing in the volatile Eastern Euro-
pean market in such a way that not only the returns are higher, but the portfolio risk
is also lower.
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We also calculated the Sharpe-ratios based on the annual return and standard
deviation, which were 0,05 and 0,5 in Western and Eastern European PT portfolios.
The large difference is the increased result of higher return and lower standard de-
viation in the Eastern European portfolio. As it is shown in Table 3, the Sharpe-ratio
calculated from the daily return and standard deviation of the investigated portfo-
lios in the two sub-periods are significantly different. This is due to the above ex-
pressed difference in the standard deviations.

Gatev et al. (2006) shows that Sharpe-ratios can be misleading when considering
risk-adjusted returns, as the negatively skewed return distribution can increase the
Sharpe-ratios. We find positive skewness in both the Western and Eastern European

regions (as presented in Figure 2), which indicates lower than reasonable Sharpe-
ratios.

Beside the Sharpe-ratio it would be reasonable to take a closer look at the results
of well-known equilibrium models such as of Fama and French (1996) and Carhart
(1997). We have run these regressions, however, as the trading strategy is market
neutral it means that the returns gained are not correlating with the market and
other proxies, thus their betas are not significant. As a result of that, all the yielded
return can be interpreted as Jensen (1968) alpha, as only the constants of the regres-

sions become significant, while the determination coefficient (R2) of the models
tends towards zero.
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Correlation of the Portfolio

Table 3 above indicates that in some cases the pairs trading portfolios result in
higher returns and exhibit less standard deviation, but we also see cases where the
pairs trading portfolio results are slightly below the benchmark index returns. Ho-
wever, a portfolio is not only measured by its return and risk profile, but its co-mo-
vement to other benchmarks is also an important aspect. Could we find a close or
completely market neutral strategy, this portfolio could help to offset negative mar-
ket movement in the benchmark indices, portfolios. As proven by Alexander and
Dimitriu (2002), the portfolio results from the pairs trading strategy shows very low
(even negative) correlation to market returns and such, it is considered as market
neutral strategy. Returns are tested against the S&P 500, MSCI World Index, STOXX
Europe 600 index, and the risk-free rate, defined by the EU deposit rate. The test pre-
sents low correlations against these indices, as presented in Table 4. This result
means that the portfolio is not dependent on market movements and therefore it is

market neutral, de be used as a diversification tool.
Table 4: Correlation matrix

Eastern PT Portfolio | STOXX PT Portfolio SPX Index
Eastern PT Portfolio 1,000 -0,012 0,024
STOXX PT Portfolio 0,012 1,000 -0,034
SPX Index 0,024 0,034 1,000
MXWO Index 0,037 0,037 0,893
EUDRIT Curncy 0,020 0,029 -0,021
SXXP Index 0,039 0,037 0,574
CONCLUDING REMARKS

In this paper we examined the Eastern and Western European stock markets
based on the pairs trading statistical arbitrage strategy. Our aim was to explore the
mean reversion nature of the highly cointegrated pairs and establish a trading strat-
egy, with predefined entry and exit points. The database included 16 years of Euro-
pean stock prices. The results showed excess returns above the STOXX Europe 600
index by-0.25% and 4.4% for Western and Eastern European portfolios respectively.
With the result of the Western European portfolio having not only lower return, but
also higher standard deviation compared to the Eastern European pairs trading
portfolio. Sharpe-ratios were 0.05 and 0.5 for the entire sixteen years. We also exam-
ined the correlation between our results and the market return. We found low cor-
relation to the STOXX Europe 600, S&P 500 and to the risk-free rate, confirming the
market neutrality of the strategies.
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BASED ON PRIMARY RESEARCH
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ABSTRACT

The financial attitudes and awareness of the people are playing an increasingly
important role today as we make decisions that affect our finances, either directly
or indirectly. One of these major areas is the area of credit decisions. There are sev-
eral studies that are about the borrowing activity of the population from various
aspects, but our study examines the credit decision preferences based on a specific
survey. The validated sample received was analysed by multivariate statistical
methods. The ultimate goal is to have preferences that are demonstrably identifi-
able and whether they can be used to define distinctive segments of population
based on credit borrowing preferences by means of statistical methods.

KEYWORDS

population, credit, cluster analysis, preferences, financial awareness,

BEVEZETO

Jelen tanulmany célja a pénziigyi tudatossag kérdéskorét vizsgalni, foku-
szalva a lakossag hitelfelvétellel kapcsolatos fogyasztéi preferencidira. T6bb ko-
rabbi kutatds kapcsan elmondhatd, hogy a magyar lakossag vizsgalatakor tobbek
kozott a meglévo megtakaritasok és hitelek allomdanydval lehet annak pénziigyi
kulturajara, illetve pénziligyi tudatossagara kovetkeztetni. Habar a f6bb pénziigyi
instrumentumok megléte fontos mutatéja a kérdéskdrnek, mégis vannak olyan
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helyzetek, amikor a fogyaszték bizonyos banki termékekkel sziikségszerden kell,
hogy éljenek. A tanulmany felvetése, hogy bizonyos magyar fogyasztok esetében
hidba rendelkeznek egy banki termékkel (pl. hitellel), az azokkal kapcsolatos fo-
gyaszt6i preferencidk még lehetnek eltérdk. A tovabbiakban egy kordbban lezaj-
lott primer kutatds adatai lesznek felhaszndlva abb6l a célbél, hogy a magyar
fogyasztok a hitelekkel kapcesolatos preferencidk alapjan statisztikai alapon ko-
riillhatdrolhaték-e. A kutatds eredményei alapjan megvizsgalhat6, hogy az esetle-
ges univerzdlis banki szolgaltatdsok (hitelek) mennyire képesek kiszolgdlni az
egyes fogyasztok igényeit.

SZAKIRODALMI ATTEKINTES

Ha a pénziigyi tudatossagot az kiils6 forrasokon keresztiil vizsgaljuk, akkor
elkeriilhetetlen, hogy a kockazatok felmérésével és a tervezéssel foglalkozzunk.
Jelen esetben a kockazatot tekinthetjiik a veszély gazdasagi vetiileteként, ami a
héaztartasokat foképpen érinti. A kockazatokat nem redlisan mérjiik fel, ha nagy-
obb terhet vallalunk, mint amit elbirunk - a hdztartdasok szintjén az nem csak
egyéni tragédiakhoz vezethet, hanem a pénziigyi szektort és az dllamot is kihiva-
sok elé allitja (példaul korabban a forint-drfolyam alakulasa a devizahitelek tek-
intetében). Részben a multbéli negativ események hatdsira ma mar
elmondhatd, hogy az egyes fiatalabb generaciok felismerték a pénziigyi kultira
terjesztésének és fogalmanak fontossagat. [5.]1[6.1[11.]

A Magyar Nemzeti Bank (2008) alapjan a pénziigyi tudatossag ,a pénziigyi
ismeretek és képességek olyan szintje, amelynek segitségével az egyének képesek
a tudatos és kortiltekintd déntéseikhez sziikséges alapvetd pénziigyi informa-
ciokat azonositani, majd azok megszerzése utan azokat értelmezni, s ez alapjan
dontést hozni, felmérve déntésiik lehetséges jovébeni pénziigyi, illetve egyéb
kovetkezményeit.”[9.] Az OECD és a Vilagbank kozos tanulméanyaban reflektdlja
a fenti allitast, amely szerint a pénziigyi muveltség olyan képességek sorozatat
jelenti, amely egyarant fontos lehet a fogyasztok szamara a fejlett orszagok
pénziigyi piacain, és ugyanolyan értékes lehet a szegények szamara is. [4.]

Az elmondhaté, hogy az egyes fogyasztok tuddsszintje eltéré lehet
egymadstol, igy ha kiilonboz6 tuddsszinten 1évék banki termékekkel kapcsolatos
preferencidi is eltérhetnek egymastdl. Vannak olyan kutatdsok, ahol pszichold-
giai okok alapjan kiilonboztetik meg a kiilonb6z6 fogyasztdi csoportokat. Mellan
1997-es tanulmaénydaban kilenc személyiségtipust kiilonboztetett meg a pénzhez
val6 viszonyuk alapjan. (Aggodalmaskodo, Aszkéta, Dorbézold, Hardcsolo, Kock-
dzatkertilo, Kockazatvallalo, Kéltekezo, Menektild, Sporolos) [8.]1 Mellan (1997)
véleménye szerint sporolésnak az mindsithetd, aki tartézkodik a pénzének
elkoltésétdl, mivel egyfajta biztonsagot képvisel szdimadra. A koltekezd szamara
az okoz 6romet, ha arra koltheti a pénzét, aminek sziikségét érzi, jellemz6 az im-
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pulziv vasdrlds a tipusba tartozé egyénekre. Az aszkéta csoportot zavarja, hogy
sok pénziik van, amely biintudatot ébreszt benniik. Menekiil6k sajdtossaga, hogy
6dzkodnak a napi pénziigyi dontések meghozataldtél, nem terveznek, nem
készitenek koltségvetést sem. [8.]

Atkinson és Messy (2012) szerint: ,,A pénziigyi kultdira a tudatossag, is-
meretek, készségek, attitidik és viselkedések kombindcidja, melyekre sziikség
van a megalapozott pénziigyi déntések meghozatalahoz és végsd soron az
egyéni pénziigyi jolét eléréséhez.” [1.] Ha az alabbi fogalombdl indulunk ki,
akkor vizsgalnunk kell az egyes instrumentumokhoz kapcsol6do fogyasztadi at-
tittidoket, melyek az adott termékek kivalasztasanal fontos szerepet jatszhatnak.

A tovabbiakban a vizsgdlt mintdban nem a meglévo hiteldllomannyal kapc-
solatos vélemények lesznek kutatva, hanem egy esetleges, jovében hitelekkel
kapcsolatos preferencidkra vonatkozo6 ismérvek lesznek kielemezve.

ANYAG ES MODSZERTAN

Atanulmdany egy 2016 6szén végzett kutatasra épiil. A kapott adatok lehet6vé
tették, hogy a témakort eredményesen lehessen vizsgdlni f6komponens és
klaszterelemzéssel. A vizsgdltokhoz egy létrehozott standardizalt kérd6iv kertlt
felhaszndlasra, mely a szakirodalom alapjan j6 alapot ad a tovabbi vizsgalatokhoz.
[12.] A kutatas pontosan rakérdezett a vdlaszadé demografiai adataira, illetve a
pénziigyekkel kapcsolatos attitidjeire. [3.] A kutatds sordn n=406 db értékelhetd
adatlapot sikeriilt begydjteni. A standardizalt kérd6iven a hitelfelvétellel kapcso-
latos preferencidkat is lehetett elemezni. A f6 kutatasi kérdések mellet tobb olyan
demografiai és pénziigyekkel kapcsolatos kérdéskorre is kitért, melyek hatdsat
vizsgéljak a valaszadok pénziigyekkel kapcsolatos attitidjeit.

Faktoranalizis

A modszertant a kiilonboz6 fogyasztoi preferencidk azonositasara hasznal-
haté a kutatds sordn. A kolesonos fliggdségi viszonyok elemzésére, amennyiben
a kapcsolatot a valtozok kozott vizsgaljuk faktoranalizist célszerd haszndlni. A
faktoranalizis ténylegesen nem egyetlen eljards, hanem té6bbvaltozos statisztikai
eljarasok korét jelenti. A mddszer mintegy dimenzié redukaldsra, adat-
tomoritésre szolgdl, mely sordn a kiindul6 ismérvek szamat redukaljuk és fak-
torokba rendezziik 6ssze. A modszer eredményeképpen nemcsak csokkentjiik a
valtozok szamat és egyszertibbé tehetjiik az adatbazist, de a valtozok strukturajat
is hatdsosan képesek vagyunk elemezni a fékomponens elemzés segitségével.
Fontos cél a mddszer alkalmazdsanal a strukturafeltaras, tehat hogy a vizsgalatba
bevont valtozok kozotti kapesolatokat azonositsuk. A f6komponens elemzés
elvégzése el6tt meg kell vizsgalni az adatokat, hogy elvégezhetd-e a faktoranalizis,
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erre a célra a KMO (Kaiser-Meyer-Olkin) mutatét alkalmazhaté. A KMO mutatét
akkor alkalmazzuk, ha meg szeretnénk itélni, hogy a valtozoink alkalmasak-e a
faktorelemzés elvégzésére. [7.] A mutato jellemzdGen 0 €s 1 kozotti intervallumban
szorédik. Ha a KMO>=0,5 akkor az adataink elfogadhat6ak a faktorelemzésre.
Tovabba el6feltétel, hogy a valtozéknak korreldlniuk kell egymadssal. [10.]

Akapcsolatok azonositdsa soran keletkezett faktorok tovabba j6 alapot adhat-
nak tovabbi elemzésekhez. A kutatds soran is tovabb lehet vizsgdlni a kapott ered-
ményeket és felhaszndlni tovabbi tobbvaltozos statisztikai elemzésekhez. A
klaszteranalizis lefuttatasahoz nagyon jo alapot adtak a kapott komponensek,
hiszen minden a kordbban a vizsgédlatba bevont valtozo jellemzéivel birtak és igy
a klaszterek jellemzése is egyszeribb volt.

Klaszteranalizis

A modszertant a kiilonbo6z6 fogyaszt6i csoportok azonositasara hasznalhaté.
A Kklaszterelemzés azt jelenti, hogy csoportokba rendeziik a kiilonb6z6 eseteket.
Amodszertant akkor hasznaljuk, amikor egy adatbazisban a kdlesonos fiiggoségi
kapcsolatot, nem a valtozok kozott, hanem a kiilonb6z6 esetek (kérdGivnél:
valaszadok) kozott vizsgaljuk. Itt cél, a meghatarozott valtozok felhasznalasa
alapjan olyan viszonylag homogén fogyaszt6i csoportok 1étrehozasa, melyek sta-
tisztikai alapon elkiilonithet6ek.

Avizsgalat akkor tekinthetd sikeresnek, ha ugyanazon csoportba tartozo es-
etek hasonlo értékkel birnak, mint a csoporttarsaik, azonban a csoportban 1évék
tulajdonsagai eltérnek mds csoportokhoz tartozo valaszadok tulajdonsagaitol. A
klaszterelemzés alapvetéen abban kiilonbo6zik példdul a diszkriminancia el-
emzéstdl, hogy nem rendelkeziink el6zetes informadcidval egyetlen valaszado cso-
portbéli hovatartozasarol sem. A csoportok kisalakitdsa statisztikai alapokon
torténik. A klaszterelemzés tekintetében tobb csoportositdsi metodika koziil lehet
valasztani. Megvizsgalva az adatokat, arra lehet kovetkeztetni, hogy a Centroid
(sulykozéppontos) médszertant lehet alkalmazni. A Centroid mdédszer az objek-
tumok 4atlaga kozotti tavolsagot jelenti. Az eredményeket dendrogram el-
emzésével lehet végezni és a kapott eredmények lehet a csoportokat hatarozottan
elkiiloniteni. [10.]

EREDMENYEK

Akutatds esetében ordinalis Likert-skalakkal keriiltek felmérésre, hogy egy eset-
leges hitelfelvételkor mely szempontokat milyen sillyal veszik figyelembe a véla-
szadok. A figyelembe vett tényezdk az aldbbiak voltak:
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¢ bank hirneve, * kezesség kérdéskore,

* egyéb koltségek, * pénziigyi tandcsado ajanldsa,
e fedezet, * rokonok, ismerdsok ajanlasa,
e futamidd, ¢ termékral szolo6 reklam,

* kamat nagysdga, * torlesztérészlet nagysaga.

Jelen kérdéskorben n=406 érdemi valasz érkezett, amely alapjan elvégezhet6k
voltak a tobbvaltozds vizsgalatok. A kérddiv jelen kérdéskorben gydjtott adatait
SPSS statisztikai programcsomaggal lettek feldolgozva. Elsé korben, hogy a vizs-
galatba bevont ismérvek atlagos értékei alapjan melyek azok, amelyeket a
valaszadok leginkabb megjeldltek az esetleges hitelfelvételkor fontosan figyelembe
vett ismérvnek. Az els6 eredmények alapjan elmondhaté, hogy a kamat nagysaga
alegfontosabb ismérv jelen tekintetben a futamidg és a torlesztés nagysaga mellett.
A 406 valaszado atlagosan 4,77-es értékkel valaszolt a kamat nagysdgara, mig maga
a pénziligyi termékrdl sz616 reklam csupdn 2,51-es értéket kapott. Ez biztato, ugya-
nis ezek szerint a valaszadok a ,,reklamanyagok” helyett f6ként a termék konkrét
ajanlatat veszik figyelembe az esetleges hitelfelvételkor, elmondhatd, hogy a kapott
rangsor tudatos cselekvés feltételez a vizsgalt mintaban. (1. dbra)
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1. abra: A valaszadok hitelfelvételkor figyelembe vett informaciok
dtlagos rangsora a Likert skaldk atlag ertekei alapjan (n=406)
Forras: [3.] Sajat szerkesztés

A tovabbiakban az adott kérdéskort mélységében fokuszalt a vizsgalat, tobb-
valtozos modszerek segitségével. Fokomponens elemzéssel az adott kérdéskort le-
hetett vizsgdlni, mely segitségével az emlitett valtozokra irdnyuld kdlesonds
fliggdségi kapesolatot lehetett feltarni. Mindenekeltt elmondhatd, hogy a vizsgalt
adatok korrelaltak egymassal, a kapott Kaiser-Meyer-Olkin (KMO) mutat6 értéke
0,861 alapjan faktorba rendezhet6ek az adatok, igy elvégezhetd volt a Fékompo-
nens analizis. (1. tdblazat)
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1. tablazat: Az esetleges hitelfelvételre hato tényezck
varimax modszerrel rotalt komponens matrixa (n=406)

Ismérvek Faktorok
1 2

futamidd 0,826 0,065
egyéb koltségek 0,817 0,048
kamat nagysaga 0,814 0,024
torlesztérészlet nagysaga 0,740 0,216
fedezet 0,725 0,250
kezeség kérdéskore 0,520 0,368
bank hirneve 0,461 0,438
termékrol latott/olvasott reklam 0,101 0,822
rokonok ismerdsok ajanlasa 0,092 0,818
pénziigyi tandcsadd/ligynok ajanlasa 0,119 0,735

Forras: [2.] Sajat szerkesztés

A kapott eredmények alapjan két darab faktort lehetett megkiilonboztetni. A
kolesonos fliggdségi viszony statisztikai elemzése alapjan, mar nem a kamat nagy-
saga volt az elsg helyen, de a korabbi eredményekben kimutatott tényezok termé-
szetesen meghatdarozo szerepet toltenek be a jelenlegi elemzések alapjan is. [2.] A
kapott két faktor:

,Tényadatok” faktor tényezGi ,Reklam” faktor tényezdi
e futamidd ¢ termékrol szol6 reklam
o egyéb koltségek * rokonok, ismerdsok ajanldsa
e kamat nagysaga  pénziigyi tandcsadd/ajanldsa
e torlesztorészlet nagysaga
e fedezet

* kezesség kérdéskore
¢ bank hirneve

Elmondhat6, hogy a kapott két komponens Osszetételei alapjan jol definidlhat6
és tovabbi elemzésekre alkalmas. Ezeket felhaszndlva lehet vizsgédlni, hogy milyen
csoportokat lehetne képezni a mintaban az alapjan, hogy a vdlaszad6kra hogyan
hatnak az emlitett faktorok. [3.] Az elemzéshez klaszteranalizist volt célszerd alkal-
mazni. Mivel az adatok azonos skdlan voltak felmérve, igy nem volt sziikség stan-
dardizalasra. A vizsgdlatra a sulykozéppontos metodika (centroid method) volt
alkalmas, mely dltaldnosan haszndlt mddszer, lényege, hogy a kapott csoportok suly-
kozéppontjai legyen egymastol a legtavolabb. A kapott eredmények és dendrogram
alapjan 11 csoportot lehetett szignifikdnsan elkiiloniteni. Az elkiilonitett csoportokat
a két faktor segitségével kertiltek dbrazolasra. (2. dbra)
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2. abra: A hitelfelvételre hato tényezok alapjan végzett
klaszteranalizis (n=406)
Forras: [3.] Sajat szerkesztés

Lathatd, hogy tobb kisebb csoport is képzddott statisztikai alapon, melyeknek
a valaszai lényegesen eltérnek a tobbi valaszadotol. Az emlitett kisebb csoportokra
nem érdemes kitérni a tovabbi elemzésemben, ugyanis a sok kisebb csoport dssze-
vontan is alig haladja meg a 406 elemd minta 5%-at (5,67%). A relevans csoportokat
kiilon-kiilon elnevezhetdk az ismérvek rajuk gyakorolt hatdsai alapjan. Az 1. csoport
az ,,1. érdektelenek” nevet kapta, mivel lathatd, a ,,rekldm” és nem a ,.tényadatok”
is kevésbé befolydsoljak Gket az esetleges hitelfelvételkor. Az adott csoport a valasza-
dok 9,85%-at tették ki. A 2. csoportot a ,,2. befolydsolhatok”, mivel kevésbé volt fontos
nekik a tényadatok ismerete a rekldmfaktorban 1évé ismérvekhez képest. Ok a véla-
szadok mintegy negyedét (25,62%) tették ki. A 3. és egyben legnépesebb csoporta ,,3.
kézémbdsek”, mivel a korabbam elmondottak alapjan a reklamfaktor szerint ko-
zombosen €s a tényadatokat fontosnak viszont a 6. csoporthoz képest kevésbé fon-
tosnak tartsak. (2.abra) A ,,k6zombosek” csoport a minta tbb mint harmadat teszik
ki, amely 35,47%-ot jelent. A 4. csoportot az ,,4. érdeklédok”, mivel egyarant fontos-
nak tartjak a kiilonb6z6 forrasokon megjelend ajanlasokat és a banki termékekkel
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kapcsolatos tényadatokat is. Az emlitett csoport a minta 15,52/%-4t teszi ki. A utolsé szig-
nifikdnsan elkiilonithet6 6. csoport a ,,5. megfontoltak”, mivel 6k f6képpen a banki
szolgéltatdsokkal kapcsolatos tényadatokra (pl. kamat nagysaga) alapozva hozza meg
dontését és kevésbé veszik figyelembe a rekldm faktorban 1évé ismérveket. [3.] A ,,meg-
fontoltak” csoport a minta 7,88%t tette ki. Azért 6. csoport a neve az emlitett csoport-
nak, mert a klaszteranalizis soran kapott 5. csoport elemszdma nem érte el a minta
legalabb 5%-at, igy az nem definidlhatd kiilon csoportként. Az elemzés sordn szintén
nem érte el az alabbi szintet a 7,8,9,10,11-es csoport mintaelemszama sem, ezek 6ssze-
sen csupan a minta 5,67%-at tették ki. (3. abra)

Erdektelenek Befolyasolhatok Kozémbosek Erdeklddok (4) Megfontottak tébbi csoport
(O] (@) 3) (6) bsszesen

Csoportok

3. abra: A hitelfelvételre hato tényezok alapjan
képzett csoportok megoszlasa (n=406)
Forras: [3.] Sajat szerkesztés

A tovabbiakban érdemes megvizsgalni, hogy a kapott csoportok és egyéb de-
mografiai ismérvek kozott talalhaté-e 6sszefliggés statisztikailag kimutathatéan. A
mintdban a lakéhely szerinti hovatartozas (kozség, varos, megyeszékhely) statiszti-
kailag nem befolydsolta, hogy mely valaszad6k mely csoportba essenek. A 2 préba
soran kapott szignifikancia szint 48,4%-volt.

Elmondhat6 tovabbd, hogy a csoportok szerinti hovatartozds és az iskolai vég-
zettség kozott sem volt kimutathato statisztikai kapcesolat 95%-0s megbizhatdsagi szin-
ten. A 2 préba szignifikancia szintje 11,8%-os volt. Mivel 11,8%-os elfogadottsagi érték
volt a préba eredménye, igy el mondhatd, hogy a végzettség 11,8% megbizhat6sag ese-
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tén befolydsolta a kiilénb6zd csoportokhoz tartozast. A kapcesolat erésségét mutaté
Cramer asszocidcios egyiitthato is gyenge (0,125) kapcsolatot mutatott ki. (4. dbra)
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4. abra: A valaszadok megoszldsa a hitelfelvétel szerinti csoportok
és a legmagasabb iskolai végzettség kizott (n=380)
Forras: [3.] Sajat szerkesztés

BEFEJEZES

Akutatas célja az volt, hogy bemutassa, hogy a magyar lakossag felmért része a
hitelek jellemzdire vonatkozé preferencidi alapjan nem homogén, ezért karakte-
risztikusan elkiilonithet6 fogyasztdi csoportok azonosithatok. A jovébeni hitelekkel
kapcsolatos preferencidk alapjan a vizsgalt magyar lakossag statisztikailag jol koriil-
irhaté csoportokba rendezhetd volt.

A kapott eredmények alapjan elmondhato, hogy a lakossag tekintetében eltéro
fogyaszt6i igénnyel biré csoportok irhatok kiilon statisztikai alapon. A hitelfelvétel-
nél 5 jol elkiiloniil6 fogyasztoi magatartassal rendelkezo csoportot lehetett képezni.
(Befolyasolhatok 25,62%; Koz6mbdsek 35,47%; ErdekIéddk 15,52%: Erdektelenek 9,85%:
Megfontoltak 7,88%)
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A kapott csoportok tekintetében ma mar nem feltétleniil az univerzalis banki
szolgdltatasok keriilnek el6térbe a jovében. A bankoknak foglalkozniuk kell a fo-
gyasztoi igényekkel és az adott igénycsoporthoz kell igazitaniuk termékeiket.

Fontos megjegyezni, hogy szamos kutatds a pénziigyi instrumentumokhoz valé
hozzaallast olyan médon méri, hogy kiindulasi alapnak tekinti azt, hogy a megta-
kariténak az aktualis helyzete milyen, azaz példaul rendelkezik-e hitellel vagy sem.

Afelmérésem soran az adatgyujtés kapcsan, majd a kapott adatbazis elemzésénél
rendhagy6 médon fontos volt, hogy a valaszadok jovedelmi szintjétdl fiiggetlentil ke-
riiljenek vizsgalatra a pénziigyi termékekhez valo viszonyok, €s a hitelfelvételi haj-
landdsagra haté attitidok. Az igy kapott elemzési eredmények tiikrében
meghatdrozott attitGdok alapjan lehatarolt valaszad6kbol all6 csoportokat kaptunk
eredményl. A klasztereket tovabb vizsgalva azokat 6ssze lehetett vetni a valaszad ok
legmagasabb iskolai végzettségével és megallapithatd volt, hogy a kapott preferenci-
acsoportok és alegmagasabb iskolai végzettség kozott nem allt fent kimutathatd szig-
nifikdns kapcsolat a khi-négyzet proba eredményei alapjan. Megallapithat6 tovabba,
hogy avalaszaddk a mai vilagban nem feltétleniil van lehetGsége az igényeiknek meg-
felel6 pénziigyi terméket valasztani. Kijelenthetd, hogy az kutatas altal megkérdezett
valaszadok aktudlis jovedelemszintje és a legmagasabb iskolai végzettsége, tovabba
hogy milyen a megtakaritasi €s hiteldllomanyi szintje, kevésbé relevans annak meg-
itélése kapcsan, hogy az adott személy pénziigyi kultiraja/tudatossaga milyen.
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ABSTRACT

This study aims to present innovative financing solutions that - with a view to
their rapid spread so far - may become decisive elements of future financial and
capital market trends. These are the sharing economy model based peer-to-peer lend-
ing (P2P), crowdfunding, as well as the appearance and expansion of blockchain,
that is, cryptocurrencies. Besides providing a literature synthesis, the study ad-
dresses those major factors that help and necessitate the survival and spreading of
these alternative financing solutions; moreover, the present situation of the capital
market is also discussed.

KEYWORDS

P2P lending, crowdfunding, blockchain, financial innovation, sharing economy

INTRODUCTION, PROPOSITION

Looking at the financing structure of Europe, it can be stated that its economic
structure is mostly characterised by bank financing. This entails the risk of the given
economy becoming vulnerable if no alternative financing sources are available (see
2008 economic crisis). (Széles et. all, 2016) In itself it is enough to raise the need for
the capital market’s contribution to business development, alongside the bank sys-
tem. (Zéman et.all, 2013) In response to the economic crisis, the bank sector drasti-
cally reduced their lending activities not only in Hungary, but also in other parts of
the world, which hit the companies particularly hard.

Just like international companies, businesses operating on the national level
also need to develop their capital market funding to remain competitive. (Kovacs-
Zéman,2019) Firstly, economic policy plays a vital role in this process, on both fiscal
and monetary levels. Another solution is the development of the financial culture.
To help micro, small and medium enterprises become open for alternative financ-
ing solutions, raising awareness is needed among entrepreneurs, extensively. The
remarkably favourable return environment so far has not forced companies to call

12 Petronella GYURCSIK, Ph.D. student, Szent Istvan University Doctoral School of Management
and Business Administration, gy.petronella01@gmail.com

13 Rébert TOTH, Ph.D. student, Szent Istvan University Doctoral School of Management and Busi-
ness Administration, toth.robert.nemet@gamil.com
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external sources into their capital structure from the stock market or in any other
way besides bank financing. Due to the forthcoming changes in EU funding, how-
ever, these companies have to consider entering the stock market and opening for
other alternative financing methods.

Although the listing experience over the past few years has shown an increase
in the readiness of companies choosing classical equity-based financing (stock mar-
ket listing, bond issue), it is still the privilege of companies that want to use capital
investment structures to stabilise their position in the economy or for buyouts.
When looking at the loan, stock market, venture capital and innovative financing
solutions issue, few European enterprises are likely to opt for the latter alternative
solutions when they need to raise capital. In case long-standing companies wish to
achieve current asset funding or investment, they tend to look for cheap bank
sources; if they have equity-based needs, they look for professional investors or in-
volve an (already known) partner as co-owner. Venture capital raising is seen as a
characteristic of start-ups in unique industries; whereas stock market financing does
not even come up as a possibility, partly because only a few entrepreneurs know
about the details of equity-based financing, and partly because of its considerable
transaction costs.

In Hungary the financial politics, the Hungarian National Bank does its best to
provide the institutional and market frameworks for capital market opportunities,
as well as to help companies become part of an appropriate learning process, learn
about and be able to assess the advantages and disadvantages of equity-based financ-
ing. Apparently, in a contradictory fashion, they simultaneously create attractive
alternative funding opportunities (NHP Fix credit scheme, MFB Competitiveness
Loan Program, etc.) which may further strengthen the predominance of domestic
bank financing.

The aim of this study is to present innovative capital and loan market solutions
that will have a major impact on the future of funding, such as the sharing economy
model based peer-to-peer lending (P2P), crowdfunding, as well as the appearance
and expansion of blockchain, that is, cryptocurrencies, as novel funding methods
not only in logistics, accommodation, other services and media sectors, but also in
the financial market (Brenke, Karl, 2013).

Financial solutions based on the sharing economy model

To make economy competitive, ensuring a well-functioning financial system,
appropriate and high standard financial service, and an adequate amount of sources
for investment and operations are indispensable (Turdczi, 2016). However, the fi-
nancial, more precisely, the bank system is facing a huge challenge from the finan-
cial technological/IT systems offered by fintech companies, peer-to-peer lending,
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that is, sharing economy based companies operating without the mediation of tra-
ditional financial institutions, as well as the marching of cryptocurrencies (Mester
et. al, 2017a).

These are several definitions for the sharing economy phenomenon, but they
all have it in common that they differentiate peer-to-peer (P2P), business-to-con-
sumer (B2C) and business-to-business (B2B) models. In the structure of the sharing
economy P2P model - as opposed to the traditionally vertical hierarchical model of
consumption pointing from large companies to consumers - supply and demand
meet through an intermediary platform which makes it possible that demand and
supply based on unused capacities meet, and cooperation is forged between equal
partners and supply meets demand fast and efficiently (Budai-Lehota, 2016; Koop-
man, 2014). This study details the financial market related, more precisely the fund-
ing-related areas of this new phenomenon.

Community lending (P2P lending)

The so called P2P lending - or community lending called marketplace lending
- means that potential partners offer sources without intermediary banks, directly
to one another, through lending platforms created just for this purpose. A vast ad-
vantage is that credit applicants can obtain loans in a simple and fast way excluding
the overly bureaucratic system. In addition, it has to be remarked that peer-to-peer
mechanism based outsourcing gives a chance for those actors that do not comply
with the creditworthiness criteria set by mainstream credit institutions, especially
if they are viable, only lacking the appropriate extra collateral required in the bank-
ing practice. (Alistair Milne A. - Parboteeah P., 2016)

The model operates by private individuals depositing money into a common
fund, from which credit applications that the system approves are funded. They
operate the same way as banks, only at lower costs, therefore depositors get higher
interests than they would in a bank, while borrowers pay lower interests than in
banks, the rating process is much faster and there is no cross selling of extra prod-
ucts like in banks.

Depositors are not secured by the state Financial Services Compensation
Scheme but the system entails several security elements which results in lower
amounts of risky loans than in large banks.

First of all, credit applications are strictly screened in all of them. Not only do
they look at the history of the borrower (how they repaid previous loans), but also
whether they will be able to repay their debts. If the latter is not guaranteed, the
transaction will not be approved even if the history of the applicant is clean. It is
common practice to refuse 75-80% of applications.

In addition, deposits are distributed, the deposits of one individual are trans-
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ferred into several loans in small amounts, ensuring that even in the case of default
for one loan, depositors do not risk all their money.

Depositors have individual accounts and they can select the types of projects
and the conditions for investing their money. Certain companies charge their bor-
rowers extra to create a fund for compensating depositors in case of default.

They usually approve of credit applications from companies that have operated
for minimum two financial years for which the accounts have been closed and are
financially sound. These basic requirements are also normal in the Hungarian bank-
ing practice. Besides the so called lending-based systems, equity-based systems also
operate: these offer venture capital investment opportunities for start-up compa-
nies. In this case, what we are talking about is not loan but buying shares, however,
this is an alternative funding opportunity for startup companies. Revenue-based
investments are new on P2P platforms. In this setup return on investment does not
come from repaid loans or shares, but investors receive revenues generated by the
invested capital.

Crowdfunding

The sharing economy model also affects financing, therefore novel forms have
emerged in this field as well, such as crowdfunding, in which case the funding
sources are provided by the “buyers”. Crowdfunding is a new, unstoppably expand-
inginternet phenomenon, which is gaining grounds worldwide mainly (but not ex-
clusively) in the life of companies introducing innovative and unique products or
services (Bethlendi-Végh, 2014; Kuti et. all, 2017)). The projects or (start-up) compa-
nies are typically not supported by a large investor, but instead, by several members
of the community, usually with a smaller amount each, based on the “many a little,
makes a mickle” principle (Béza et. all, 2013). Some believe that crowdfunding may
bring a paradigm shift - since this solution fully conforms to innovative thinking -
which nobody wants to miss. The capital investment based crowdfunding model
may become an alternative for traditional company and project financing tech-
niques (Gabossy, 2016).

Literature mentions several types of crowdfunding, such as equity-based, loan-
based, donation and rewards based crowdfunding (Kuti-Madarasz, 2014; Mollick,
2014; Bethlendi-Végh, 2014 ), which shows that many identify P2P with crowdfund-
ing in their definitions, which is partly true, and partly not. The difference is that
while P2P helps supply and demand meet for the realisation of a project or under-
taking, this type of crowdfunding focuses on purchasing by private individuals, that
is, in the case of crowdfunding the buyers provide the source themselves.

A common characteristic of platforms is that they operate on the internet, and
they do not require physical presence, or traditional financial intermediaries. Credit
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rating of applicants is usually automatic, thus labour needs are lower in comparison
with traditional financing channels (Bethlendi-Végh, 2014), which can result in the
dismissal of a third of bank employees (based on Gabossy, 2016, Citigroup, 2016). At
the same time it can mean cost savings, which enables cheap and efficient financial
mediation.

Besides the numerous advantages, drawbacks need to be taken into account as
well. Out of these, possibly the greatest is that in the European Union unified regu-
lation specially tailored to crowdfunding is lacking (Gardos Mosonyi Tomori, 2017),
itis uncontrolled by the authorities.

The Hungarian situation:

Firstly, the Hungarian retail market is not educated enough at all to understand
the risks involved in crowdfunding. Secondly, there are only a few domestic retail
investors who not only have the substantial savings but are also open for this type
of investment (Internet-1). In the domestic market the necessary business, trust and
company culture is yet to develop; therefore, those who wish to raise larger capital
through crowdfunding prefer to turn to foreign markets. It has been argued that in
the domestic market it is more likely that an idea or project catches the attention of
business angels, who are willing to finance them within a certain volume (1-5 mil-
lion HUF). Strictly from the entrepreneurial point of view, trying to sell an idea to
others is an eligible approach. One of the advantages of crowdfunding is its flexibil-
ity; however, it is extremely hard to filter out those who are not motivated by eco-
nomic interest from the process. The more extraordinary the innovation, the higher
is the risk of fraud. Consequently, adequate, transparent and reliable reporting
bears a huge significance in this process. Based on the above it can be seen that in
the case of crowdfunding numerous factors have to be considered and handled with
caution, where regulators have huge responsibility.

Blockchain

Blockchain, that is, a method of validating cryptocurrencies (electronic money),
can be viewed as a public transaction ledger, in which each transaction is traceable
without revealing the identity of the participants (Internet-3).

Thisnovel financial innovation came to light - and began to gain ground almost
immediately - at the time of the global financial crisis, which rocked the whole
world, and whose outbreak is blamed on the financial innovations of the previous
years by many. The operation mechanism of earlier financial products has been ad-
equately regulated by now; however, capital market participants are only beginning
to get to know today’s financial innovations, the cryptocurrencies (Satoshi, 2008) -
therefore, in this case the rules have not been established yet.

Considering that digital money has no physical appearance, spatial delimita-
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tion, nor does it exist in physical form, it does not satisfy the criteria ‘thing’ (as de-
fined in the Civil Code of Hungary). Why is this all important? From the point of
view of right in rem, all legal tenders appearing in the physical form, including of-
ficial foreign currencies, are considered money, which thus means that cryptocur-
rencies are not to be viewed as money in this sense. At the same time, if the
contracting parties agree that the amount owed can be settled using digital money,
the debtor is entitled to do so.

The first and most well-known electronic money is bitcoin, which, after its ini-
tial rapid and great volume spread has seemingly reached its maximum capacity,
its growth is slower and it has become more expensive (Internet-4). At present bit-
coin is mostly considered as investment, a kind of digital gold, due to their many
similarities: besides both being alternative investment forms, their availability is
limited, their value and divisibility is difficult to establish, their total amount is lim-
ited and they have to be mined (even if its meaning differs from the usual one for
bitcoin). However, it isindependent from the existing financial system, and its value
is not determined by a central bank but - in a decentralised way - by the user com-
munity (Z. Karvalics- Nagy, 2017), which means it provides a certain security for sys-
tem risks (Internet-4).

Several other cryptocurrencies have emerged over the past few years, such as
Ethereum, Ripple or Litecoin.

Capital market

The generation change in Hungarian companies founded in the 90s can cause
a serious problem even on the national economy level. Nowadays numerous busi-
nesses and family enterprises are facing the problem of owner/manager replace-
ment, in which increasing financial difficulties is a factor. International experience
shows that only 30-407% of first generation family businesses are able to pass down
the enterprise to the next generation. The future for the rest of them depends on
whether they can sell the company or not. In addition to generation change, financ-
ing growth is another important issue. Alongside the above mentioned construc-
tions capital market upturn, another alternative from the point of view of company
finance, can bring a solution to these problems. However, most SMEs refrain from
this alternative, which might be explained by lack of adequate knowledge, sense of
security and experience. In view of the above, more and more European govern-
ments aim to stimulate SME access to capital market services.

SUMMARY

Innovation of the past few decades was present in several areas, including the
economy, and more precisely the financial market, where it brought along changes,
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predominantly in the form of emerging new funding opportunities. In general, it
can be said that in the turbulent development and change of the modern world in-
creasing competitiveness is one of the most important areas for companies. For this
reason, they need to become open for capital market and alternative financing op-
portunities alike. The present study, besides offering an overview of the money and
capital market situation, aimed to highlight the advantages and risks of non-tradi-
tional funding solutions, namely community lending, crowdfunding and cryp-
tocurrencies. Today there are still several risks and uncertainties in this area and
while the future can only be forecasted, it can already be seen that they pose a huge
challenge for the financial, and within that, the bank system.
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ABSTRACT

Visegrad Countries are an artificially formed economic-political interested
group what includes the regional organization of the Czech Republic, Poland,
Hungary and Slovakia.

The FDI shows the fact of long-term shareholding, these are the main forms:
new business start-up, investing in the existing company, intra- corporate lend-
ing, starting international mobility of company-specific resources, increasing of
the importance of international transactions, reduction of the transportation
and the communication costs, increasing the role of access at fixed location, com-
prehensive liberalization of trade-, financial and capital markets. The FDI moti-
vations for investors are the followings: increasing efficiency, extension markets
and maximizing profits, ownership benefits, increase in the capital reserve, lo-
cation -regional benefits, and access to international benefits.The socialist coun-
tries were left out of international capital flows. Since the 1970s, it has been a
significant reversal, number of countries in the region have been allowed to set
up joint ventures.

It took place significant changes after the regime change, and the whole re-
gion was reintroduced into international capital flows. Areas with favorable ge-
ographical location have appreciated, especially in the western border areas;
there have created important capital centers. The capitals and their region, e.g.:
western, northwestern parts, industrial investments became the primary invest-
ment points. There are significant regional differences about the GDP in Slo-
vakia. Border areas can be considered as from Zitny ostrov (Csalloko6z) to
Medzibodrozie (Bodrogkdz). After the introduction of the euro, it characterizes
the growing GDP in the Slovakian economy. Poland has similar all other post-so-
cialist country status. Since 1996, Poland has benefited from the largest Foreign
Direct Investment. Today, the Czech Republic and Slovakia are on the basis of
GDP inflows, they have shown significant and improving performance.
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Overall, we can say in all four countries to be more closely connected with the
developed Western countries - especially the EU-15 - as each other, the FDI did not
help much spatial extent and vertical deepening of economic relations between the
post-socialist countries and their co -operations.

In terms of the structure of Foreign Direct Investments, Germany invests the
most in the region; it has followed by the United States and Austria. Other important
investors are France, Italy and England. German foreign direct investments have a
positive effect not only on the macroeconomiclevel. Equally important are the stim-
ulus for the renewal of the corporate product structure and the noticeable changes
in technological innovation and modernization of the organization.

SUMMARY

There are no doubt that the focus of catching-up disputes are export and import
volumes and the associated inflow of foreign direct capital. The Czech example also
shows that their catching-up policy has been partially successful and that they would
have more leeway if they switched to the euro. Poland is on the rise, but much closer
to catching up with Europe as they have a specific target date.

If the euro were introduced in Hungary, more foreign capital would flow into
that country, and our economy would become stronger on the Slovak model and be-
come more competitive across Europe. This could be the way and the way to more
European economic growth, and it is an unique Hungarian way, which can only be
interpreted as a combination of foreign direct capital inflows and the introduction
of the euro. The two economic processes are mutually reinforcing and, in my opin-
ion, will result in clear growth for Hungary.

KEYWORDS

FDI, V4 countries, post-socialist countries, GDP

Introduction

This paper main aims to compare the V4 countries - the Czech Republic, Hun-
gary, Poland and Slovakia- on the basis of their economic features in case of FDI and
to exame the connection of FDI inflow and euro introduction. The Visegrad Coun-
tries are the most higly developing group of countries in the EU 28. The key solutions
for economic difficulties may include a more efficient business cooperation between
these regions, a more efficient distribution of the disposable financial resources,
the encouragement of foreign direct investment.

Two major groups can be distinguished according to the neoliberal economic
policy of Eastern Europe:
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(1) Life support (Czech Republic, Poland, Slovakia). It means their economy is
rapidly innovating, and with the help of domestic and FDI their economy is
rapidly recovering. Divorce situations are rapidly recovering because of
their proximity to the EU and Germany.

(2) Follow the competitiveness and growth (Hungary). Our economic policies
follow a whole new path that is partly similar to the Slovak and German
economy and partly follows its own path.

The FDI always shows the fact of long-term shareholding, these are the main forms
e.g.:new business start-ups, investing in the existing company, intra- corporate lend-
ing, starting international mobility of company-specific resources, increasing of the
importance of international transactions, reduction of the transportation and the
communication costs, increasing the role of access at fixed location, comprehensive
liberalization of trade-, financial and capital markets. The FDI motivations for in-
vestors are the followings: increasing efficiency of the company, the extension mar-
kets and maximizing profits, ownership benefits, increase in the capital reserve,
location - regional benefits, and access to international benefits. The socialist coun-
tries were out of the international capital flows. As soon as the economic environ-
ment has allowed, since the 1970s, it has been a significant reversal, number of
countries have been allowed to set up joint ventures in the region.

It took place significant changes after the regime change, and the whole region
was reintroduced into international capital flows. Those areas have appreciated with
favorable geographical location- especially in the western border areas- there have
created important capital centers. The economic policy cycles are adapted to 4-5
year political cycles. The starting points, values and objectives of the strategy have
been vary from country to country and it should be examined in the V4 region.

Literature review: Matolesy had written in his article that the primary treatment of
the financial crisis was to overcome past indebtedness. The solution’s slogan was
downsizing. Bod’s study points out that the success of a country depends on joining
the single currency. it may speed up or delay the introduction of the single European
currency, the euro. There has been no agenda in Hungary for when and under what
conditions they can enter the given ERM-2 system at the HUF / EUR exchange rate.
According to [1] there are four FDI theories: The first theory, what based on Hymer
was the first man who was investigated the motives of foreign investment firms. Sec-
ond Theory: Chandler assumes that the competitive advantage of US investors, who
played a prominent role in international working capital flows in the 1950s and 60s,
he was derived from superior managerial knowledge Third Theory: of FDIis related
to Robert Aliber (1970). The Fourth Theory- todays way of FDI, the question was how
much a company would invest in foreign capital if its goal was to diversify portfolio
investments or to reduce exchange rate risks. Koczian et al., in their study point out
that direct capital investment played an important and decisive role in financing
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the economic growth of Slovakia. [2] point out in their paper that the investment
dynamics of the Slovak economy was vigorous and increased with the expansion of
consumption. With the research of Ca Reinhart and Kenneth Rogoff, I explain the
fact that, after a global financial crisis, it takes an average of seven to eight years for
a state to resolve a crisis, more or less.

Material and methods

The study explores the descriptive, pre-privatization and economic policy
privatization phase. Accession of the four Visegrad countries to the European
Union did not happen simultaneously, with foreign capital inflows. The study is
mainly based on secondary information. Most of the secondary information
comes from literary sources in international (mainly Hungarian and interna-
tional) libraries, and the statistical data used and referenced are from interna-
tional macro-level (EUROSTAT) information and databases. It is worth
mentioning that the author used as a starting point for his study the most rele-
vant of his many publications on the subject.

Reasons for FDI

We have been looking for several reasons why foreign working capital is flow-
ing into our country, but we have experienced the main reason and the driving
force behind the privatization in the V4 region. The decisive two years - at least
for Hungary - were 1988 and 1989. This was easy to read from the IMF report. This
period is assigned the following characteristics: the majority role of state owner-
ship was determining, all legal and economic restrictions have been demoli-
tioned, free flow of capital, the goverment hadv allowed to 100% ownership, the
free trades have provided relief from taxes and VAT on tangible contributions, for-
eign citizan can be holding leadership positions.the state had given offers and dis-
counts for capital expenditures. Hungary pursues a specific neoliberal economic
policy, which consists of: inferior effect, the market is better allocating, the regu-
latory market is huge, globalization is good and beneficial to everyone. Social
views reasons include: demographic reasons, pro-cyclical Orthodox Economic Pol-
icy with five years again and again.

In order to understand these reasons, it is worth reviewing the countries of the
European Union which have already joined the single currency system (1), have left
or intend to join the euro area, are aspirants in the near or far future (2) and which
chose to be completely absent (3).

The countries of the euro area (1) are: Austria, Belgium, Cyprus, Estonia, Fin-
land, France, Greece, Netherlands, Ireland, Latvia, Lithuania, Luxembourg, Malta,
Germany, Italy, Portugal, Spain, Slovakia, Slovenia. Persons temporarily outside



FOREIGN DIRECT INVESTMENTS (FDI) INTO V4 COUNTRIES

the euro area or in the euro area (2), Aspirants: Hungary, Czech Republic, Croatia,
Poland, Romania, Sweden, Bulgaria. Non-residents (3): Denmark, United Kingdom.

The euro area comprises the EU countries that have replaced their national cur-
rencies with the common EU currency, the euro. All countries are part of the Eco-
nomic and Monetary Union (EMU), with only 19 Member States belonging to the a
fore mentioned euro area.

To date, three of the 12 former Socialist Member States of the European
Union have joined the euro area: Slovenia in 2007, Slovakia in 2009 and Estonia
in 2011, but shortly thereafter the other two Baltic States, Latvia in 2014, Lithua-
nia 2015 joined.

There are aspirants outside the eurozone, countries that remain outside for
some time due to economic policy reasons (especially Hungary, Czech Republic,
Poland). These countries undertook the introduction of the single currency in the
Treaty of Accession to the EU, but they did not have a mandatory deadline. Of this
group, Croatia is clearly heading towards the euro area, which already meets the
Maastricht criteria in practice. The other group is the permanent outsiders who in-
sisted on their own currency. These include Denmark and the United Kingdom,
which will soon be leaving the European Union. For the sake of completeness, it is
worth noting that in most European mini-states the euro is also the official currency,
asis Montenegro, which unilaterally made the euro the official currency of the coun-
try (without becoming part of the EU Economic and Monetary Union).

Three of the 12 Central and Eastern European (former Socialist) member states
of the European Union have joined the euro area: Slovakia in 2009. (Oblath-
Neményi) Outside the euro area, there are aspirational countries that remain out-
side for some time due to economic policy reasons. (e.g: Hungary, Czech Republic,
Poland). Another common feature is that the euro entered the Union after the intro-
duction of the euro in 2002. It is worth mentioning the case of Slovakia, which
joined the Union after 2002, but it has been a member of the euro area for ten years.
It cause the success of Slovakia. The third largest group are outsiders who insisted
on their own currencies. This includes Denmark and the United Kingdom. All in
all, the current government has undoubtedly cut off its predecessors’ communica-
tion on the euro area’s accession, but in essence, there has been no material change:
the true governmental intentions of introducing the euro in Hungary remain un-
known. However, the Hungarian economics profession does not have to accept this
uncertainty created by politicians.

There was no deadline for joining the countries of the region, but with their
entry, they undertook to enter the eurozone, which so far has been completed by
one of the four countries. Trade in these countries depends primarily on the location
of multinational companies and the volume of capital inflows.
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Another important and determining factor is the strength of Hungarian forints
currency and / or the changeover to the euro. We also consider it a success factor for
Slovakia and the Czech Republic.

The attitude of the Czech Republic and Hungary towards the euro is similar. Alt-
hough not nearly the same economic policy interests move the two countries. The
Czech Republic was in no hurry to adopt the euro, nor does the government’s inten-
tions indicate this. The above reasoning also provides a (reverse) explanation of why
the Czech Republic has not hastened to join the eurozone since joining the EU and
why procrastination has received social support. History of the introduction of the
Czech crown - their currency is clearly stable. Essentially, because the Czech Repub-
lic has always considered itself ,,European® - it did not need external confirmation.
Macroeconomic stability had every reason to do so, as the Czech economy’s internal
and external balance - and thus its growth - has always been more solid than that of
most euro area countries. The case of Hungary, as we have seen, is in almost every
case the opposite of that of the Czech Republic: after the accession to the EU, external
references and reinforcements offered by the euro were needed, but the govern-
ments of that time (Medgyessy and Gyurcsany) abused it. However, the current
(Orban) government does not wish to use this opportunity. However, as will be exp-
lained later, in order to regain its credibility, it has a strong need for a program
aimed at creating the conditions for the introduction of the euro. In other words, it
is not Slovakia, but the Czech Republic, which offers us a worthy example: establis-
hing stability is far more important than setting new target dates [3]

According to the IMF’s 2014 report, the currency systems of the Visegrad coun-
tries can be interpreted as follows, the course of convergence process in case of Viseg-
rad 4 Group.

In case of Slovakia: The Slovak goverment has used slider devaluation between 1993-
1997. Slovakia’s success story continued with the introduction of the euro, which
has continued to stimulate FDI flotation; it has used slider devaluation between
2004- 2009; and the key factor has used of euro (permanently fixed exchange rate
system) untill 2009.

In case of Hungary: Hungary has been a fixed exchange rate system between 1990-
1993; after that it has used the slider devaluation between 1994-2007; and flotational
exchange rate system untill 2008.

In case of Czeh Republic: The Czeh Republic has used the fixed exchange rate system
between 1993-1995; after that the slider devaluation between 1995-1996; and direc-
tional flotation exchange rate system between 1996-2002; at the end the flotational
exchange rate system untill 2003

In case of Poland: fixed exchange rate system between 1990-1991; after that the slider
devaluation between 1991-1998; and the flotational exchange rate system untill 1998.
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The key to the success of the CEE region was privatization, which provided the V4
countries with economic policy growth and a favorable global environment for the
inflow and establishment of foreign direct investment between 1998-2004. As a re-
sult of the global economic crisis of 2008, the region has experienced setbacks and
losses in exports and imports, and convergence has slowed down. The factors of pro-
duction also changed, and the membership of the EU and the proximity of Germany
were the success of the exit of the Visegrad 4 crisis.

Moreover, in the V4 countries, the gross savings of economic agents in the ten
to fifteen years preceding the crisis were much lower than the countries’ investment
rates, which led to deficits in the current account. The reason is simple, investments
as a share of GDP were much higher than the savings of economic agents. In other
words, most of the investment came from foreign sources, with the help of quasi-
foreign direct investment. The countries’ public budgets, which showed a deficit,
were less able to finance homeowners and businesses, borrowed more and had a
high current account deficit. The financial system of the countries is in crisis, which
countries have tried to solve by various economic policy measures.

Less than average recessions have been suffered by goverment where [4]:

* the capital adequacy of the banking sector has been higher than average be-
fore the crisis,

* there have went through banking crisis of the past two decades (and learned
from that),

* theloan / deposit has been not too high ratio in the banking sector,
* the current account has showed a surplus even before the crisis,

* the external financial openness has been less than the average,

* the private sector loan portfolio has been less than the average,

* the significant foreign exchange tresure have been accumulated,

* the lower public expenditure and revenue, as a share of GDP that lower in-
come centralization rates

Hungary, the country’s income gap has also worsened as foreign direct in-
vestment inflows have increased, leading to an increase in non-domestic invest-
ment income and a rise in government borrowing, resulting in external
indebtedness and rising interest rates, which we paid in the form of foreign
loans. As aresult, the country’s economic players became indebted rapidly, their
financing needs increased, they borrowed from a loan, and all this had to be paid
in foreign currency, since the borrowings were realized there. Following the pri-
vatization of multinationals, the consumption of economic operators increased
our imports, which led to a deterioration of the goods balance. The income of the
state deteriorated with the debts of the state actor presented through the above
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example and the mandatory payment of interest. Apart from these reasons, the
general government deficit was further exacerbated by the payment of foreign
capital gains in Hungary. The inflow of foreign direct investment became neces-
sary because it financed the current account deficit. The cross-border indebted-
ness has made our economy vulnerable and open.

Hungary has gone through a period of economic change. The Hungarian econ-
omy, which had to be rebuilt, it was almost nullified, mainly by means of knowledge
allocation, capital and technology transfer. In Hungary, the foreign-owned regula-
tory economy model can be fully interpreted. Equity and counterweight, which
runs the economy, but at least as important, is the presence of foreign capital. Busi-
nesses, political parties are indispensable participants in the economic processes. -
It can be said that the distribution of capital is disintegrated in all countries. The
government does not upset macroeconomic equilibrium, but seeks to comply with
macroprodential elements. Real power belongs to those national organizations, par-
ties, foreign-owned state-owned enterprises. There are no real economic policy
trends in Central and Eastern Europe, at least no Eastern European trend, it has
been no recipe. Foreign companies have to adjust to German capital requirements,
as Slovakia and Hungary are governed by German capital investment and place-
ment, which can be interpreted as an industrial BOOM in these countries. It is worth
mentioning a few lines about greenfield investments in these countries and the rea-
sons and consequences of economic policy.

The Hungarian government announced the new economic policy, which was
based on two pillars: the balance and the growth, and it has been the third pillar,
what means the raising the employment rate and lowering the unemployment rate.
The aim was to restore the financial balance in the short term. Long-term sustain-
able financial equilibrium was conceived by expanding employment, restarting
growth and implementing the structural reforms needed for equilibrium. How-
ever, the crisis management strategy proved to be flawed, behind the failure of eco-
nomic convergence between 1990 and 2010 under the first pillar: ,,balance and
growth®. Budget revenues should be supported by a new tax division. At the same
time, in order to encourage job creation, employment, investment and the accu-
mulation of knowledge capital, taxes on income should be reduced, while taxes on
income and turnover should be substituted for income taxes. Therefore, a compre-
hensive tax reform had to be introduced. [5] Also part of the crisis management
strategy announced in mid-2010 was to immediately address past indebtedness pro-
cesses, first to stop and then write off previously accumulated debt. Part of the strat-
egy halt household debt in foreign currency and then write off previously
accumulated debts, which required some debt financing. There was also a need to
cut down on foreign currency loans to households, the high debt service burdens
constrained family consumption, and a further decline in household consumption,
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amounting to around 60% of GDP, made it impossible to raise employment rates
and reduce unemployment. [5]

Integration strategies between V4 countries: The establishment of a two-tier
banking system were an important time in the economy. Impact of Hungarian pol-
icy, with special regard to Poland and the Czech Republic. For countries, these are
major economic policy issues that go beyond a single economic policy cycle. The
economic policy of a country must be thought of abstractly, especially in the case of
a region. In many cases, the question is where those points are, whether national
economies are afraid of imbalances or whether monetary policy controls and coun-
terpoints are needed. Finding political engagement and proportion is important in
my interpretation. Continuous equilibrium does not exist and may not exist, but
neoclassical directions in economics must be taken into account. One of the most
important results of recent years is that the Visegrad states are also at the forefront
of employment processes: the stability, profitability, comapnies’ operational and
tax environment, growth opportunities of companies, (such as credit trends, house-
hold debt service) technological efficiency of campanies (such as using online bank-
ing, number of employees in proportion to premium interest deposits, asset-level
cost level). The impact on FDI is strongly influenced by the ability of a given coun-
try’s economy to absorb it.

We have already written about the theory of capital movements: The first theory,
based on Hymer, he was the first to investigate the motives of foreign investment
firms. According to this, the company is not characterized as a production function
at the center of neoclassical investigation, but as an enterprise with different values.
Some of these are embodied in objects, others are not related to objects (knowledge,
experience, knowledge). [1] In the 1960s, corporate governance was no longer char-
acterized by production, capacity, productivity, but tangible and intangible assets.
Second Theory: Chandler assumes that the competitive advantage of US investors,
who played a prominent role in international FDI in the 1950s and 60s, he was de-
rived from superior managerial knowledge [1].

Third Theory: The third theory of foreign working capital is related to Robert
Aliber (1970). In his theory, he discovered the characteristics and options of inter-
national capital and currency markets in the background of capital flows. The in-
ternationalization of currency convertibility opened up opportunities for a large
number of international financial operations in the 1950s and 60s. By creating and
buying foreign power for production, the capitalists of the investing country want
to exploit the investor’s currency. [1] There was a way and an opportunity for the
free movement of FDI. The Fourth Theory: also financially oriented, the question
was how much a company would invest in foreign capital if its goal was to diversify
portfolio investments or to reduce exchange rate risks. Thus, this international port-
folio results in an investment theory. [1] In the remainder of the study, beyond the
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theory of capital, we deal with corporate governance and strategic allies, and the ar-
rival of working capital in Hungary and in V4 counries. Knowledge of all these is
important to understand the FDI from abroad.

When Hungary has became the member of the European Union in May 2004,
as one of the eight former Soviet plan economies, it was already one of the most vul-
nerable economies in the world. The general government deficit, which was per-
sistently and far to surpass the EU standards, it led to a resentment of EU institutions
atthe end of 2005, and it has been forced to make a major adjustment under the con-
vergence program in 2006 by Hungarian the government. [6]

Itis worth considering the direct working capital investments of the last 10 years
in the V4 countries of the region. Numerous studies deal with the 2008 global eco-
nomic crisis and its effects, the results of which will be visible in the period 2008-
2010. Slovakia and Hungary have performed very poorly in recent years in terms of
foreign direct investment.

After a comprehensive financial crisis, it takes on average seven to eight years
for economies to resolve and survive the crisis [7]

The eight-year is an average. Crises different, as it does the responses of the
economies concerned to the crisis. Eight years after 2007, the level of activity in the
US economy was well above pre-crisis levels. The European average were also very
difficult to reach at that time, with huge differences. To get closer: Poland or Slo-
vakia’s economy has advanced much more in eight years, according to GDP, 20-307%
higher than before the outbreak. However, Hungary really needed the average pe-
riod of literature to reach pre-crisis levels of income and employment. And ten years
in retail consumption and investment is not enough to catch up with the past. In ad-
dition, the 1990s were marked by radical changes, including the blessing and failure
of privatization. [8]

In Europe, only two countries (Poland and Albania) did not suffer a downturn
in 2009. The others all went through a crisis. evenings. Hungary has suffered a de-
cline of more than six percent. Who is to blame for the global financial crisis? In
order to understand these processes, we must recognize that both the failures of
state regulators and the accumulation of errors by market participants, especially
financial institutions, can be inferred. [8]

In the figure above, I have seen direct working capital investments per capita
between 2008 and 2018 intervals. The table illustrates the group of 4 in Visegrad
compared to European Union 28 countries. The data were obtained from the tables
of Eurostadt, which in itself can be interpreted as linearism. In the Czech Repub-
lic, after the crisis of 2007-2008, more foreign capital came in between 2014 and
2017 and from 2017 on wards the foreign direct capital increased again. In the case
of Poland, foreign working capital in 2008 and 2018 has almost doubled in terms
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of foreign investor success as akind of economic miracle. Hungary has been mov-
ing along arising or falling curve with similar starting and ending points. Invest-
ment sentiment in the EU-28 countries is growing intensively and is almost
certainly optimistic. The most of the FDI from the Regional Countries came to
Poland. While Slovakia has the smallest population (5.45 million). The population
of Hungary and the Czech Republic are almost identical, but the secret of the suc-
cess lies in the existing industrial settlements, regions, stable economic environ-
ment and infrastructure.

Table 1. Foreign Direct Investment per capita (2008 -2018) [USD million]

Country 2008 | 2009 | 2010 | 2011 | 2012 2013 | 2014| 2015| 2016| 2017 2018

Czeh 609,7 | 276,7 | 580,4 | 219,1 | 754,6 | 344,0 | 519,1| 44,0 927,7| 700,6 | 14556,2
Republic

Poland 319,6 | 261,2 | 333,0 | 414,4 | 323,3| 711 |3713| 397,4| 362,4| 167,4| 61045

Hungary | 629,8 | 198,9 | 219,0 | 630,9 | 1450,8 | 343,3 | 790,4|-1496,7 | 595,6| 245,4| 9082,5

Slovakia 905,5 | -1,1|328,4 | 647,4 | 540,3|-111,6 | -94,5| 19,6| 54,4| 418,9|10478,7

European | 596,2 | 763,4 | 707,8 | 848,5 | 960,2 | 672,7 | 507,3| 1006,8 | 1022,7| 592,5 | 19738,0
Union 28

Source: Own calculation, [10]

Slovakia’s position at the time was similar to that of Estonia, and its economic
policy at that time was aimed at. The investment dynamics of the Slovak economy
are vigorous and expanding with the expansion of consumption. In addition to the
dynamic balance of payments, the current account deficit was above 5% on average,
which is considered to be average in the Central and Eastern European region. In
Slovakia, the level of investment reached 35% of GDP in the second half of the 1990s,
followed by a gradual decline in the proportion of GDP in the period up to the 2008
crisis, with continued growth in investment. It is also true for the Slovak economy
that the level of gross savings does not differ significantly from investments; the
State’s external financing was not of outstanding value. In the second half of the
1990s, the current account deficit was around 10 percent, the high external debt was
soon corrected, and the economy continued to expand at an average current account
deficit of around 6 percent, which was also supported by gradually improving net
exports. Slovakia’s external financing needs have been increasingly influenced by
alack of income balance [2]

Slovakia’s economy was characterized by high financing needs of non-financial
corporations in the 1990s, while pre-crisis demand for corporate and government
funding in the country was leading to an increased investment horizon. This was
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counter balanced by the high financing capacity of the population. Looking at the
budgetary situation in the Slovak Republic, we saw periods characterized by high
financing needs in the 1990s, but the entire 2008 crisis, it has recovered. [10] The for-
eign direct investment played an important and decisive role in financing the eco-
nomic growth of Slovakia. Intensive foreign capital inflows have been observed
since the 2000s, mainly through bank or foreign borrowing. Debt-type sources still
played a significant role in the Slovak economy in the 1990s. In the 2000s, the exter-
nal financing structure consisted of corporate resources and the banking system.
The 2008 crisis also hit the Slovak economy with a relatively high level of external
vulnerability. Following the mild economic downturn following the 2008 crisis, the
balance of payments was close to balance. The economy was not particularly sensi-
tive to the crisis, only one year in Slovakia. [8]

Conclusions

Without government, you can produce, export, enter into business transactions,
but the state of public finances can speed up or delay the adoption of the common
European currency, the euro. There were countries where political forces have sub-
ordinated their secondary interests to the bigger cause: their rapid and successful
integration into European structures, the member country is admitted to the euro-
zone. There were no serious question in Hungary as to when and at what forint /
euro exchange rate we would enter this particular ERM-2 system. The entry condi-
tion is still the independence of the national bank of the candidate country from
the government. [9]

The key to the success of the CEE region was privatization, which provided the
V4 countries with economic policy growth and a favorable global environment for
the inflow and establishment of foreign direct investment. As a result of the global
economic crisis of 2008, the region has experienced setbacks and losses in exports
and imports, and convergence has slowed down. The factors of production also
changed, and the membership of the EU and the proximity of Germany were the
success of the exit of the Visegrad 4 crisis. Slovakia’s success story continued with
the introduction of the euro, which has continued to stimulate FDI. Since Poland
whas been not affected by the crisis, its economic policy was on its way, and there
are numerous places in the daily press that talk about the Polish miracle. Poland
also has a specific target date for the introduction of the euro. The Czech economy
is stable, but its economy has been hit by the crisis. To thank to the high FDI inflow,
the economy has strengthened, though for the some strange reason they are clinging
to their own currency.
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ABSTRACT

The study is primarily descriptive and aims to provide insights into the pro-
cesses and current state of the Slovak capital market through the synthesis of
available secondary sources. The study primarily presents the evolution of the
Bratislava Stock Exchange, the most important indices describing its formation
and operation. The most important events and phenomena affecting the Slovak
financial sector and the investment practicies over the past three decades are
presented in a further section of the study. The study also highlights the experi-
ences of an interesting, relatively new form of company - a simple joint-stock
company (j.s.a) - and then summarizes the key challenges awaiting the Slovak
capital market.

KEYWORDS

capital market, stock exchange, investment, Slovakia, financial sector

BEVEZETO

A Szlovak Koztarsasag 1993. januar 1-t61 6ndallé allam. Az azdta eltelt negyed
évszdzad mar egy olyan id6tartamot képez, amely letelte utin érdemes mérleget
vonni és attekinteni mindazokat az eseményeket, jelenségeket, folyamatokat, l-
lapotot, amely az orszag intézményeinek, gazdasagi szempontbol vett ,,fogaske-
rekeinek” miikodését fémjelzi. Minden orszdg mikodése szempontjabdl fontos
apénziigyi szektor, a tokepiac miikddése. A tanulmany elsGsorban leiro jelleggel
bir, f6 célja, hogy a rendelkezésre 4ll6 szekunder forrdsok szintetizdldsa révén
betekintést nytjtson a szlovak t6kepiac kialakulasanak folyamatdba és aktualis
helyzetébe. A tanulmany elsésorban a Pozsonyi Ertéktézsde, kialakuldsat és a mu-
kodését leir6 legfontosabb mutatészamok alakuldsat prezentdlja. A tanulmany
egy tovabbi szakaszaban a szlovak pénziigyi szektort az elmult harom évtizedben
érintd legfontosabb eseményeket, gazdasagi szereplékre forrasszerzési és befek-
tetési gyakorlatat befolydsold, azokra leginkabb haté fejleményeket mutatja be.

16 PhDr. Antalik Imrich, PhD., Selye Janos Egyetem Gazdasagtudomanyi Kar, Kzgazdasagtan Tan-
sz€k, e-mail: antaliki@ujs.sk
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A POZSONYI ERTEKTOZSDE MULTJA ES JELENE

A Pozsonyi Ertéktézsde 1991. janudr 8-an alapult, a kereskedés pedig 1993.
aprilis 6-an indult el, 1994 mdrciusdban bevezetésre keriilt a szlovdk t6zsdeidex
(SAX), juniusdban pedig az online kereskedés is elindult. 1995-tdl pedig mar a
bankkdzi elszamolasi rendszerhez vald csatlakozassal a t6zsdei ligyletek komplex
elszdmoldsa is lehet6vé valt. 1996-t61 bevezetésre keriilt a szlovdk kotvényindex
(SDX). A tézsde folyamatos fejlédését a tézsdefeliigyeleti rendszer fejlédése (pl.
1997-es arfolyambefolydsolds felderitésére vonatkozé szabdlyozds, feliigyeleti os-
ztaly létrehozasa 1998-ban), a derivativak piacanak fejlesztése (1997), kiilfoldi
értékpapirokkal valé kereskedés lehetdvé tétele, az IRIS informacidos rendszer
bevezetése, ill. a kormanyzat altal a t6kepiac fejlesztésére vonatkozo stratégiai
anyagok kidolgozasa is fémjelzett. [1] A szlovak t6kepiac 1étrejotte inkabb a vagy-
onjegyes privatizacio melléktermékének tekinthetd, a magankézbe juttatott al-
lami vagyon esetében a tulajdonosi jogok elosztasandl jatszott szerepet, az 1990-es

években az akkori GDP mintegy 70%nak megfelel6 dllami vagyon keriilt
magankézbe. [2]
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1. dbra. Kétvények és részvények piaci kapitalizacijanak alakuldsa
a Pozsonyi Ertéktozsdén 2000-2018 kézt
Forras: BSSE - 2018-as éves jelentés

A szlovak t6zsdén kereskedett kotvények és részvények kapitalizacijanak ala-
kuldsat az 1. 4bra mutatja 2000 és 2018 kozt. A Pozsonyi Ertéktézsde kotvény szekei-
6janak kapitalizacidja 44,96 mrd. eur6, mig a részvény szekcio kapitalizacidja 4,84
mrd. eur6 volt. A szlovak tékepiac Kelet-K6zép-Eurdpa legkisebb piacanak tekint-
hetd, de nemcsak a legkisebbnek, hanem a rendszerek elavultsaga és a technikai és
személyi hidnyossagokat is tekintve a legfejletlenebbnek is tekinthetd. Az tigyletek
98%-a emiatt a kotvényekhez kot6dik. [3]
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A mdr emlitett kis méret a térségi t6kepiacoknak a Pozsonyi Ertéktézsde rész-
vény szekcidja teljes kapitalizdciéjanak 6sszehasonlitdsdn (2018-as adatok) keresztiil
is érzékeltethetd. A V4 orszdgok t6kepiacait tekintve legnagyobb a Varséi Ertéktézsde
a 300 mrd. eurds részvény szekciéban mért kapitalizdcidjdval, a Pragai T6zsde ka-
pitalizdcidja hozzdvetSlegesen 40 mrd euré, mig a Budapesti Ertéktézsde részvény
szekcidjanak kapitalizdci6ja is 6tszords mértékd volt a maga mintegy 25,5 mrd eurds
kapitalizdcigjaval. [4]

6

4
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

A Pozsonyi tozsde kapitalizaciojank
nomindlis GDP-hez viszonyitotott értéke 2001-2018 kozt.

Atérségi tzsdékkel 6sszevetve a Pozsonyi Ertéktézsde nomindlis GDP-aranyos
kapitalizaci6janak alakuldsa is szemlélteti a piac méretét és jelentGségét. A Pozso-
nyi t6zsde esetében ez az érték 5,4% volt, mig a Budapesti t6zsde esetében 19,9 %, a
Pragai t6zsde esetében 24,82% (2017-es adat), mig a lengyel piac esetében 53,3%-0s
volt a mutaté értéke.

Aszlovak tékepiac allapotat jellemzi, hogy az ligyletek szdma nagyon alacsony-
nak tekinthet6, a 2018-as évben dsszesen 1985 db tigylet kt6dott a Pozsonyi Erték-
t6zsdén a részvény szekcioban. A 2. dbra mutatja a 2004-2018 kozt megkotott
igyletek szamat és a teljes ligyletérték nagysagat, amely 2018ban Gsszesen
8 464 210 eur6 volt a részvényszekciéban. Lathaté tehat, hogy a Pozsonyi Erték-
tézsde egy illikvid piac.
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2. dbra Teljes tigyletértek (eurd) és tigyletszam (db)
a Pozsonyi Ertéktdzsdén 2004-2018 kozt - részveny szekcio.
Forras: sajat szerkesztés

A megkotott tigyletek szamat és az atlagos ligyletérték nagysagat mutatja a 3.
abra, amelyen lathato, hogy az atlagos ligyletérték az utolsé 5 évben 1526 eurd és
8606 eurd kozt mozgott a részvény szekcioban, 2018-ban pedig 4264 eurd volt, amely
szintén rendkiviil alacsonynak tekinthetd.
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3. abra. Az tizletek sza:ménak (db) és egy tigylet atlagos értékének (euro)
alakuldsa a Pozsonyi Ertéktozsdén 2004-2018 kézt a részvény szekcioban.
Forras: sajat szerkesztés

At6zsdén jegyzett értékpapirok szdma az elmult évtizedben szintén csokkend
tendenciat mutat, errél taniskodik a 4. dbra. 2018-ra harmadara esett vissza a jegy-
zett papirok szama a részvénypiacon, az évtized elején még 170-et meghalad szamu
részvényt jegyeztek a Pozsonyi t6zsdén.
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4. dbra. Jegyzett részvények szamdnak alakuldsa
a Pozsonyi Ertéktozsdén 2010-2019 kézt.
Forras: www.ceicdata.com

Anégy régios piac egymashoz viszonyitott teljesitményét (Praga, Budapest, Po-
zsony, Varso) a tézsdeindexek alakuldsat a 21. szdzad elejét6l kezd6dden az 5. dbra
mutatja komparativ médon. A szlovak t6zsdeindex értéke megharomszorozodott a
szemléltetett id6szakban.
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5. abra. A régios tozsdeindexek alakuldsa a 2000-es években (havi bontas)
Forrds: www.stooq.com
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A SZLOVAKIAI LAKOSSAG ES A TOKEPIAC

A szlovakiai lakosok és a vallalatok a rendszervaltds utdn szembesiiltek eld-
szor a t6kepiac miikodésével. Leginkabb a vagyonjegyes/kuponos privatizacio
az, amely sordn a szlovakiai lakosok negativ tapasztalatokat szereztek a befekte-
tésekkel és befektetési tarsasagokkal kapcsolatosan. [5] A szlovakiai lakossag be-
fektetési magatartasat, t6kepiacokkal szerzett tapasztalatait egy masik negativ
esemény, a piramisjaték elven szervez6d6 Horizont Slovakia és B.M.G Invest nem
banki befektetési tarsasagok 1997-2002 kozti tevékenysége is meghatarozza. Min-
tegy 170000 lakos hozzavetélegesen 400 millio EUR-nak megfelel6 szlovak korona
meértékben veszitette el megtakaritasait. [6] Egy tovabbi jelensége a szlovakiai la-
kossag pénziigyi tudatossaganak - amely nagyon alacson szinten all tobb korabbi
kutatds és felmérés alapjan is [7], [8], [9] - a nem megfeleld helyen val6é megtaka-
ritds, sporolds. Nagyon sikeres terméknek mindsiilt Szlovakidban a befektetéssel
0sszekotott életbiztositds, amely termék konstrukcei6ja azonban rendkiviil magas
dijakkal jellemezhetd, amely az tigyfelek megtakaritasait/hozamat nagy mérték-
ben csokkenti. Az 5,5 millis Szlovakiaban hozzavet6legesen 1 milliéra becstilik
jelenleg az ilyen tipusu szerzddések szamat. [10] Szamos tovabbi egyéb jelenséget
és eseményt (pl. 2008-as valsag és a hozza kapcsolddo ingatlanpiaci lufi kipukka-
dasa - 1asd a 6. abra, vagy a t6keattételes kereskedés, amelyen a befektet6k hosz-
szabb tdvon mintegy 80-90%-a veszteséges, vagy akdr a nyugdijbiztositdsokon
keresztiili megtakaritasok esetében tapasztalhat6 rossz forrasallokaciot) tudnank
még felsorolni, amelyek esetében a befektetések vilagaban negativ tapasztalatot
szerzett a lakossag.
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6. abra. A lakasok atlagos négyzetméteraranak alakuldsa 2000-2019 kézt
Forras: Szlovak Nemzeti Bank
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Osszegezve a pénziigyi tudatossdg alacsony szintjét, illetSleg a t6kepiacon és a
befektetések vildgaban szerzett negativ tapasztalatokat nem csodédlkozhatunk rajta,
hogy alakosok megtakaritdsainak nagy része nem el6nyos modon kertil ki a t6kepi-
acokra. Mindezek miatt is hangsulyos pontot képviselnek a szlovak piac esetében a
feliigyeleti kérdések, a piaci szereplok védelmének kérdései.

A TOKEPIAC AKTIVIZALASANAK KiSERLETEI

A gazdasag mikodése szempontjabdl kivanatos a jol mikodo tékepiac, a ke-
reslet és kinalat talalkozasanak biztositasa, ehhez mindenképpen sziikséges a t6-
kepiacokhoz kapcsolédé adminisztrativ, ill. egyéb tranzakcids jelleglinek
mindsithetd akadalyok leépitése. A tGkepiacok fejlesztésérol szolo allami koncep-
ci6 2015 aprilisaban kertilt elfogadasra [12], amelynek egyik iranyvonala éppen a
tranzakcios terhek csokkentése volt, tovabbi céljai pedig az tj kibocsatasok szama-
nak novelése, illet6leg a maganszektor befektetéseinek becsatornazasa. A befekte-
tések szempontjabol az ad6zasi €s jarulékterhek csokkentése, illetdleg a kiilonféle
dijak mérséklése, az infrastruktira fejlesztése jelentik a fejlédési iranyvonalakat.
Forrasfelhasznaléi oldalon elsGsorban a kis- és kozépvallalkozasok (€s f6képp star-
tup cégek) szamara kivanatos vonzobba tenni a tékejellegi finanszirozast, vagy a
kotvény-kibocsatasi forrasszerzési formakat, elkertilve a kiilféldre kényszertilést,
novekedést generdlhatnanak [13].

Aszlovak nyugdijrendszer 3 pilléres rendszer, amelynek I. pillére az dllami pil-
1ér, a II. pillér a magan-nyugdijpénztari rendszer, a II1. pillér pedig az nkéntes nyug-
dijtakarékossagot takarja. A II. és III. pillér alapjaiba (garantalt és progressziv alap)
havi szinten daramlé forrasok szintén a tGkepiac élénkitését szolgalhatnak. Egy 2013-
as kormanyzati beavatkozas nyoman azonban a II. pillérben megtakaritok (f6képp
a passziv, alacsony pénziigyi tudatossaggal rendelkez6 megtakaritok) jelentds része
garantalt, jellemzden kotvénybefektetéseket tartalmazo, alacsony hozamu portféliot
tart (kortilbeltl kétharmada) - ami f6képp a fiatalok szamara elénytelen [14]. Egy
mikodSképes tékepiac a nyugdijalapok/nyugdijcéli megtakaritasok szamara is
megfeleld célpontot szolgéltatnak.

EGYSZERU RESZVENYTARSASAG

A SZKTt. 389/2015-0s sz. torvénye alapjan 2017. janudr 1-t61 egy 4j tarsasagi
format is valaszthatnak a vallalkozni szdndékozok. Az 4j tarsasagi forma a korla-
tolt felelGsségl tarsasag és a részvénytarsasag egyfajta 6tvozeteként funkcional,
f6képp a tékeszerzés megkdnnyitésére és startup cégek részére kertlt 1étreho-
zasra. Sajatossagai kozé tartozik, hogy elméletben mar 1 eurd alaptékével alapit-
hat6 (gyakorlatban nem érdemes) és a részvényes nem felel a kotelezettségekért,
csak a tarsasag. Nyilvanosan nem kereskedhetéek a részvények, a tarsasagok mu-
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kodésének jellege zartkord. A hagyomaényos részvénytarsasagi formadval ellentét-
ben nem kell feliigyeld bizottsdgot 1étrehozni, gy személyi igényesség/szervezeti
mukdodés szempontjabol egyszertibb a mikodtetése, a tarsasag statutdris képvi-
seldjének sem kell alkalmazdsban 4llnia, ,,per rollam” szavazasok is lebonyolit-
hatéak - nem szilikséges taggyulés 6sszehivasa. Tovabbi elonyok kozé tartozik,
hogy székhelye barmely EU-tagdllamba dthelyezhetd és hagyomanyos részvény-
tarsasaggd is atvaltoztathato.

A részvényesi szerz6désben tovabbi plusz jogok is definidlhatoak:

a) atruhdzashoz valo csatlakozas joga (Tag along) - tulajdonosi jogok atruhaza-
sahoz valé csatlakozas joga

b) tulajadonosi jogok atruhdzasi kérelmének joga harmadik személyre (Drag
along)-az egyik részvényes kérheti, hogy egy mdsik részvényes is ruhdzza at
arészvényeit hasonlo feltételek mellett

c) részvények atruhdzasanak kérelme (shootout) - a jogosult részvényes jogot
formalhat a kotelezett részvényes egy altala meghatarozott arfolyamon tor-
ténd ataddsdra. Amennyiben a kotelezett részvényes nem fogadja el az ajan-
latot, akkor a jogosult részvényes részvényeit at kell vennie a meghatdrozott
arfolyamon

Az innovativ tarsasagi forma bevezetése szintén a tékejellegd finanszirozasi
fordk elterjedését szolgdlja.

OSSZEGZES

A szlovék tékepiac esetében elmondhatd, hogy a kdzel harom évtizedes piac-
gazdasagi feltételek kozt eltoltott multja esetében elmondhat6, hogy a tézsde szii-
letése nem a piaci szerepldk forrasigényének kielégitése, hanem az dllami vagyon
magankézbe juttatdsanak eszkozeként alakult ki Szlovakidban. A befektetési ko-
zeget folyamatosan jellemezték a problémas szerepl6khoz (Horizont, B.M.G In-
vest) kapcsol6dd negativ jelenségek, valsag, rossz termékkonstrukeiok, elhibazott
beavatkozasok konzervativ befektetdi hangulat kialakuldsdhoz vezettek a piaci
szerepldk kérében. A Pozsonyi Ertéktézsde illikvidnek tekinthetd, fejlédésének
trendjeit az alacsony szinten vald stagndlas jellemzi, régios viszonylatban sereg-
hajtonak tekinthetd. Legfontosabb kihivdsok a szlovak t6kepiac el6tt a technikai
fejlédés, a tokejellegt finanszirozas attraktivabba tétele, a tranzakcids koltségek,
dijak és terhek csokkentése, a szereplék pénziigyi tudatossaganak emelése és vé-
delme jelentik.
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