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PROMOCIJAS DARBA ANOTACIJA

Promocijas darba pirmaja dala tiek izpétita sistémiska riska butiba un
interpretacijas, tiek veikta sistémiska riska veicino$o faktoru identificésana un
analize. Tiek arl noteikta sistémiska riska loma finansu krizes veicinasana, ka ari
analizéti sistémiska riska parvaldi$anas regulativa ietvara ieguvumi un trakumi.

Promocijas darba otraja dala tiek pétiti dazadi sistémiska riska noveérte-
$anas modeli un to trikumi, un tiek veikts Baltijas banku nozares sistémiska
riska aspekta — netie$as savstarpéjas saiknes — novértésanas modela izstrades
pamatojums.

Promocijas darba tre$aja dala tiek izpétita Baltijas valstu banku sistému
attistiba un specifika, tiek noteikti modela metodologiskie aspekti un sniegti
modela rezultati, ka ari veikts kritisks modela rezultatu novértéjums, izmanto-
jot alternativas sistémiska riska analizes metodes. No modela rezultatiem tiek
secinats, ka Latvijas banku nozaré starp bankam pastav viscie$aka sasaiste.

Atslegvardi: sistémiskais risks, netiesas savstarpéjas saiknes, banku sistéma
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PROMOCIJAS DARBA VISPARIGS RAKSTUROJUMS

Sistémiska riska nepilnvértiga parvaldiSana bija viens no galvenajiem 2008.
gada globalas finan$u krizes céloniem. 2013. gada veikts pétjjums liecina, ka
banku krizes ir loti dargas ne tikai pa$ai finan$u sistémai, bet ari makroekono-
mikai kopuma - vidgji banku krizes rada zaudéjumus 23% no IKP; kamér Latvija
zaudé&jumi no globalas finansu krizes 2011. gada sasniedza pat 100% no potenciala
IKP (Peydro, Laeven and Freixas, 2015, 29., 117. Ipp.). Ir batiski atskirt parastas
banku krizes no sistémiskam krizém, kas rada spécigus $okus paréja ekonomika.

Spéja atklat un novértét banku savstarpéjo saikni ir nozimigakais jautajums
sistémiska riska izpété. Prasme korekti novértét sistémisko risku ir biitiska ne
tikai Regulatoram un valsts budzeta veidotajiem, bet arl nogulditajiem un inves-
toriem, lai laicigi izvélétos sev piemérotako investiciju stratégiju — izvéléties, vai
tiesi otradi — neizvéléties investét konkrétaja banka, atkariba no tas sistémiskas
nozimes. Turklat vésturiski, t. i., lidz Vienota Mehanisma ievie$anai, Eiropa bija
pienemts bankas glabt tiesi no nodoklu maksataju lidzekliem (valsts budzeta),
nevis laut tam bankrotét vai veikt bankas sanaciju.

Vienlaikus maza uzmaniba ir tikusi vérsta uz tadam banku nozarém, kur
sisttma dominé bankas, kas ir slégtas akciju sabiedribas. Sadi banku tirgi par-
svard ir mazas un atvértas ekonomikas ka Baltijas valstis. Pieaugot globalizacijai,
brivai kapitala plasmai un vienojo$ai pan-eiropeiskai likumdosanai, banku nozare
centralaja un Austrumeiropa ir piedzivojusi straujas parmainas, seviski banku sav-
starpéjo saiknu attistiba. Vienlaikus, bankas Baltijas valstis, kas ir publiskas akciju
sabiedribas, ir saméra maz - 0% Latvija, 7% Igaunija un 8% Lietuva no kopéjiem
banku aktiviem (Petrovska, 2019b). Tadéjadi inovativie sistémiska riska novérte-
$anas modeli nav pielietojami, jo pamata balstas uz banku akciju vai citu parada
instrumentu tirgus cenu svarstibam, pienemot, ka pastav efektiva tirgus nosacijumi.

Sistemiska riska novérté$ana sadas ekonomikas ir ipasi sarezgita, jo trikst
pieejamo datu. Tadejadi ir secinams, ka sistémiska riska novértésana banku
nozarés, kur bankas ir slégtas akciju sabiedribas, ir ne vien aktuals problém-
jautajums, bet arl prasa pétnieku pastiprinatu uzmanibu, lai spétu samazinat
nakotnes zaudéjumus no sistémiskam krizém. Lidz §im pétnieki Baltijas valstis
nav pieskarusies sistémiska riska pétniecibai, vien noradot, ka modela izstradei
triakst datu (Gudelyté and Navickiené, 2013).

Pétjjuma objekts — Baltijas valstu bankas.

Pétijuma priek§mets — sistémiska riska limenis Baltijas valstu banku noza-
rés, kas tiek izteikts caur banku savstarpéjo netie$o saikni un atkaribu.

Pétijuma meérkis - balstoties uz jaunakajam zinatniskajam atzinam par sis-
témisko risku banku nozaré, noveértét sistémisko risku banku nozarém Baltijas
valstis, izstradajot sistémiska riska aspekta — netie$as savstarpéjas saiknes — no-
vértésanas modeli.



Lai sasniegtu izvirzito mérki, tika izvirziti $adi pétijuma uzdevumi:

1.

AN
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Pétit sistémiska riska butibu, aspektus un pétniecibas problematiku
mazas, atvértas ekonomikas.

Raksturot faktorus, kas ietekmé sistémisko risku.

Analizét sistémiska riska ietekmi uz makroekonomisko stabilitati.
Raksturot pasreizéjo regulativo ietvaru sistémiska riska parvaldibai.
Izveértét jaunakos sistémiska riska novértésanas modelus un to trakumus.
Izstradat modeli sistémiska riska banku netie$as savstarpéjas saiknes
aspekta novértéSanai Baltijas valstu banku nozarés.

Aprobét izveidoto modeli Baltijas valstu banku nozarés.

Izveértét ieghtos rezultatus un izveidoto modeli.

Izteikt secindjumus un priek$likumus sistémiska riska novértésanas
pilnveidei mazas, atvértas ekonomikas, kur bankas ir slégtas akciju
sabiedribas.

Pétijuma hipotéze: Baltijas banku nozaru sistémiska riska aspekta — savstar-
péjas netiesas saiknes — novértéanai ir izmantojams uz banku darbibas raditaju
savstarpéjam célonsakaribam balstits modelis.

Promocijas darba pétijuma rezultata, darba autore aizstav $adas tézes:

L.

Savstarpéjo netie$o saiknu identificésanas modelis, kas testéts uz banku
darbibas raditajiem, ir piemeérots modelis banku savstarpéjas netiesas
saiknes novértésana banku nozareés, kur bankas ir slégtas akciju sabied-
ribas, un banku biznesa stratégijas ir vérojama parklasanas.

Lai novértétu sistémiska riska banku netie$o savstarpéjo saikni, analizé
ir jaieklauj bankas, kas sniedz banku pakalpojumus attiecigaja tirg,
nevis bankas, kas ir licencétas konkrétaja tirga.

Latvijas banku nozaré starp bankam pastav viscie$aka sasaiste, salidzinot
ar paréjam Baltijas valstu banku nozarém.

Promocijas darba izstradé izmantotas $adas pétijumu metodes:

L.

Monografiska metode ir tikusi pielietota, jo lauj pétit, analizét un veértét
sistémiska riska novérté$anas problematiku.

Sistémiska riska novérté$anas modelu analize izmantota, lai izvértétu
eso$o modelu trakumus un iespéjas to modificésanai, lai modelus butu
iespéjams izmantot tadas banku sistémas, kur bankas ir slégtas akciju
sabiedribas.

Dokumentu satura analize (no anglu valodas - “content analysis”) iz-
mantota, lai iegatu kvantitativos datus no banku ceturksnu publiskajiem
parskatiem.

Ekonomiskas analizes metodes, tai skaita finansu koeficientu analize,
izmantotas, lai izvélétos un iegttu banku darbibas raditajus, kas kalpo
par izejas datiem modelésana.



Matematiski ekonometriskas analizes metodes izmantotas, lai veiktu
GrendZera célonsakaribas analizi un tiklu modelésanu.

Grafiska analize izmantota, lai atspogulotu banku tikla rezultatus.
Statistiskas analizes metodes, tai skaita faktoru analize, izmantotas, lai
iegttu alternativus rezultatus sistémiska riska novértésanai.

Autore ir noteikusi $adu pétijuma temata ierobeZojumu: ievérojot, ka sis-
témiskajam riskam pastav vairaki aspekti, bet vismazak pétitais un problematis-
kak identificéjamais ir tie$i banku savstarpéjas saiknes aspekts, tad darba autore
pievérsas tiesi sistémiska riska aspekta — banku netie$as savstarpéjas saiknes
identificésanai.

Promocijas darba zinatniska novitate:

1.

2.

Pirmo reizi Baltijas valstu banku nozarém izstradats banku savstarpé&jo
netie$o saiknu identificé$anas modelis, kas ir izmantojams ari citas tadas
banku sistémas, kur dominé slégtas akciju sabiedribas.

Izmantojot izstradato modeli, ir iespéjams identificét banku savstarpéjas
netie$as saiknes ilgaka perioda un pieradit pula efekta pastavésanu.

3. Piedavata banku darbibas raditaju kopa (aktivu atdeve, kapitala multip-

likators, istermina likviditates raditajs, kapitala pietiekamibas raditajs,
krediti klientiem atlikums), kas nodrosina sistematisku pieeju banku
savstarpéjo netieso saiknu identificé$anai.

Papildinats empiriskas analizes ietvars sistémiska riska novértésanai ma-
zas un atvértas ekonomikas, kur bankas ir slégtas akciju sabiedribas, ka
Baltijas valstis, piedavajot banku darbibas raditaju kopu un novértésanas
modeli sistémiska riska aspekta — banku netie$as savstarpéjas saiknes
noteiks$anai.

Promocijas darba praktiska novitate:

1.

Pirmo reizi Baltijas valstim noteikta visaptvero$a banku savstarpé&jo
netieSo saiknu tikla karte, izmantojot uzvedibas ekonomikas, agentu
teorijas, spélu teorijas un banku teorijas elementus.

Tiek identificétas sistémiski nozimigas bankas Baltijas banku sistémas,
pamatojoties uz banku savstarpéjas netiesas saiknes teoriju.

Izstradatais modelis lauj pienemt uz analizi balstitus lémumus par
banku vietu banku sistéma gan nacionalajam Regulatoram, gan tirgus
dalibniekiem, tai skaita institucionalajiem investoriem.

Samazinats nakotnes negativo seku apjoms no sistémiskas krizes, jo lai-
cigi ir identificétas banku netiesas savstarpéjas saiknes un ir iespéjams
noteikt, kuras no tam ir japarrauj, un izstradat savstarpéjo netie$o saiknu
samazinasanas planu.

Izstradatais pétijums sistémiska riska novértésana banku sistémas tika
ieklauts studiju kursa “Finans$u inZenierija’.



PROMOCIJAS DARBA APROBACIJA

Zinatniskie projekti, ar kuru izpildi darbs ir bijis saistits, ir sadi:

1.

Inovacijas Latvijas uznémumu un nozaru konkurétspéjas paaugstinasa-
nai globalizacijas apstaklos, 2016. gada oktobris—decembris.

Latvijas banku sistémas dalibnieku savstarpéjas atkaribas novértésana,
Timmermana stipendija konkurétspéjas pétijumiem socialajas zinatnés,
2018. gada decembris - 2019. gada maijs.

Pétijuma rezultatu zinatniskas publikacijas un referati, kuros izklastiti
pétijuma rezultati. Par pétijuma rezultatiem zinots 8 starptautiskas konferencés
4 valstis:

L.

Petrovska, K. Using Granger Causality to Determine Interconnectedness
in Unlisted Banking Markets, referats. 6" ABI-CEE Chapter Annual
Conference on “International Business in the Dynamic Environment:
Changes in Digitalization, Innovation and Entrepreneurship’, Lietuva,
2019. gada septembris.

Petrovska, K. Testing for Interconnectedness as a Proxy for Systemic Risk
in Unlisted Banking Market, referats. Zagreb 10" International Odyssey
Conference on Economics and Business, Horvatija, 2019. gada jnijs.
Petrovska, K. Novel usage of network modelling. Systemic risk in ban-
king, referats. LU BVEF starptautiska konference “New Challenges of
Economic and Business Development — 2019: Incentives for Sustainable
Economic Growth’, Latvija, 2019. gada maijs. Pieejams: https://www.bvef.
lu.lv/fileadmin/user_upload/LU.LV/Apaksvietnes/Fakultates/www.bvef.
lu.lv/Konferences/2019/Programma_2019__el.pdf

Petrovska, K. Prevalence of listed commercial banks in Northern and
Eastern Europe. Implications, referats. LU 77. konference, Latvija,
2019. gada februaris. Pieejams: https://events.lu.lv/77-zinatniska-konfe-
rence/form?section=4&sub-section=119

Petrovska, K. an Alternative for Detecting Systemic Risk in the Banking
Sector. Principal Components Approach, referats un publikacija. LU BVEF
starptautiska konference “New Challenges of Economic and Business
Development — 2018: Productivity and Economic Growth’, Latvija,
2018. gada maijs. Pieejams: https://www.bvef.lu.lv/fileadmin/user_upload/
lu_portal/projekti/bvef/konferences/evf_conf2018/Proceedings_2018.pdf.
Publicéts: Riga, 2018, 511-519, 836

Bojare, K., Petrovska, K. The Truth Behind: Incentives for Excessive
Risk Taking and Resulting Outcomes - Institution Specific and Systemic
View, referats. LU 76. konference, Latvija, 2018. gada februaris Pieejams:
https://www.bvef.lu.lv/fileadmin/user_upload/lu_portal/projekti/bvef/
konferences/76.konference/Rupeika_Apoga/Bojare__Petrovska.docx



7. Petrovska, K. Rupeika-Apoga, R. Qualitative and Quantitative

Assessment of Systemic Risk in Latvia, referats. Tallinas Tehniskas
universitates konference “Economic Challenges in Enlarged Europe’,
Igaunija, 2017. gada janijs.

Petrovska, K. Causes and Consequences of Systemic Risk in Relation to
Latvia, referatsun publikacija. LUBVEF “New Challenges of Economicand
Business Development — 2017”. Latvija, 2017. gada maijs. Pieejams: ht-
tps://www.bvef.lu.lv/fileadmin/user_upload/lu_portal/projekti/bvef/
konferences/evf_conf2017/Proceedings.pdf. Publicéts: Riga, 2017,
417-426, 791

Piedalisanas ar referatu vietéjas konferencés. Par jautajumiem saistiba ar
pétijuma tému un metodologiju zinots 2 LU gadskartéjas konferencés:

1.

Petrovska, K. Latvijas banku sistémas dalibnieku savstarpéjas atkaribas
novertesana, referats. Latvijas Universitates fonda mecenatu atbalstito
doktorantiras studiju programmas stipendiatu zinatniska sesija.
Latvija, 2019. gada marts. Pieejams: https://www.fonds.lv/fileadmin/
user_upload/lu_portal/projekti/lu_fonds/stipendijas/LU-doktorantu-
tezes_29-03-19.pdf

Petrovska, K. Sistémiska riska novertésanas problematika un modelu
pielietojamiba Latvijai, referats. LU 75. konference. Latvija, 2017. gada
februaris.  Pieejams:  https://www.bveflu.lv/fileadmin/user_upload/
lu_portal/projekti/bvef/konferences/75.konference/Rupeika_Apoga/
Sistemiska_riska_novertesanas_problematika_un_modelu_pielietojami-
ba_Latvijai.docx

Pétijuma rezultati tika popularizéti 2 reizes:
1. Latvija, 2019. gada novembris. Akadémiskais lasijums “Banku savstar-

péjo netieso saiknu noteikSana. Nu un?” LU fonda stipendiatu sumi-
nasanas pasakums. Pieejams: https://www.fonds.lv/par-mums/zinas/
zina/t/52245/

2. Latvija, 2020. gada februaris. Stipendiate radijusi alternativu riku banku sav-

starpéjas saiknes novertésanai. LU Fonds. Pieejams: https://www.fonds.lv/
par-mums/zinas/zina/t/57272/

Ar promocijas darbu un ta metodologiju saistitas 6 zinatniskas publikacijas:

L.

Petrovska, K. (2019) ‘Using Granger Causality to Determine Inter-
connectedness in Unlisted Banking Markets’, Journal of Accounting
and Finance, 19(9), 2019, 152-165. doi: https://doi.org/10.33423/jaf.
v19i19.2701. Indekséts: ProQuest, EBSCO, Google Scholar, UlrichsWeb.

2. Petrovska, K. (2019) ‘Testing for Interconnectedness as a Proxy for

Systemic Risk in Unlisted Banking Market’, in Proceedings of FEB Zagreb
10" International Odyssey Conference on Economics and Business.



Zagreb: University of Zagreb, pp. 474-484. doi: https://doi.org/10.22598/
odyssey. Indekséts: Web of Science (WOS:000630166400040), EBSCO,
EconlLit, ProQuest.

. Petrovska, K. and Bojare, K. (2018) ‘Why Banks Choose to Take
Eexcessive Risk That Leads to Dangerous Outcomes?’, Journal of
Economics and Management Research, 7, 6-25. doi: https://doi.org/
http://doi.org/10.22364/jemr.7.01. Indekséts: Google Scholar.

. Petrovska, K. (2018) ‘An Alternative For Detecting Systemic Risk in the
Banking Sector. Principal Components Approach’, in New Challenges
of Economic and Business Development 2018 (pp. 511-519). Riga:
Faculty of Business, Management and Economics, University of Latvia.
Pieejams: https://www.bveflu.lv/fileadmin/user_upload/lu_portal/pro-
jekti/evt_conf2018/Proceedings_2018.pdf. Indekséts: Web of Science.

. Petrovska, K. (2017) ‘Causes and Consequences of Systemic Risk in
Relation to Latvia’, in New Challenges of Economic and Business
Development - 2017: Digital Economy (pp. 387-396). Riga: University
of Latvia. Indekséts: Web of Science (WOS: 000431393400042).

. Petrovska, K. and Rupeika-Apoga, R. (2017) ‘Qualitative and Quantitative
Assessment of Systemic Risk in Latvia’, in 9" International Conference
and Summer School “Economic Challenges in Enlarged Europe”.
Tallinn: Tallinn University of Technology, pp. 1-14. Pieejams: CD-ROM,
ResearchGate.
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PROMOCIJAS DARBA GALVENAS NOSTADNES

1. Sistemiska riska banku nozaré teorétiskas nostadnes

Sistémiska riska definicijas pastav liela dazadiba, tomeér par pamatu tiek
nemta Starptautiskds norékinu bankas definicija (Bank for International
Settlements, 2003), kas sistémisko risku skaidro ka domino efektu banku ieras-
tas darbibas traucéjumos. Promocijas darba autore sniedz $adu sistémiska riska
definiciju: ekstréma gadijuma risks, ka kadas bankas darbibas problémas, tas
cie$as sasaistes ar citam bankam dé|, radis darbibas problémas ari citiem banku
nozares dalibniekiem, ka rezultatd var butiski sarukt kopéja tautsaimniecibas
izaugsme. Sada veida tiek paplaginata un papildinata BIS un Kapitala direktivas
dotas definicijas, ieklaujot banku savstarpéjas saiknes, ka arl ietekmes uz taut-
saimniecibu kontekstu. Nemot véra, ka sistémiskais risks nav nedz tirgus risks,
nedz sistematiskais risks, lai gan tas var bat dala no tirgus riska, ir uzmanigi
javerté, kas tiesi tiek mérits un kadi riki riska ierobezo$anai tiek izmantoti.

Attistoties sistémiska riska pétniecibai, pieaug sistémiska riska aspektu
skaits, paslaik sasniedzot piecus: bankas izmeérs, savstarpéja saikne, aizvietoja-
miba, parrobezu darbiba un sarezgitiba. Banku savstarpéja netie$a saikne ir lidz
$im vismazak pétitais aspekts, kuram ari nepilnigi pievérsas oficialas parrau-
dzibas iestades. Temata sarezgituma un tiesi triksto$o (tirgus un nepublisko)
datu dé] problematika ir nepilnigi pétita tadas ekonomikas, kur bankas un to
finansé$anas instrumenti netiek kotéti birzas (Black u.c., 2016). Sadas ir lielaka
dala austrum un Centraleiropas valstis (Petrovska, 2019a). Vienlaikus tiek uz-
skatits, ka globali bankas $adas ekonomikas ari nespéj radit postosus globalus
vai regionalus zaudéjumus.

Butiskakais sistémiska riska veicinatajs ir banku ipagnieku un vaditaju vélme
git istermina pelnu (Lau, 2011) un nodrosinat pastavésanu ilgaka laika perioda.
Sada riciba izpauzas vélmé atdarinat citas bankas investiciju portfeli (Acharya
un Yorulmazer, 2003), lai sistémiskas krizes gadijuma Regulators buitu spiests
glabt bankas, kas atrodas noteikta grupa. Lai arl Regulators ir ieviesis vairakas
reformas, lai mazinatu sistémisko risku, péckrizes perioda pula riciba, izvéloties
investiciju portfeli, ir kluvusi daudz izteiktaka (Delpini u.c., 2019). Galvenie ie-
guvumi no pula ricibas ir: lielaka iespéjamiba krizes laika sanemt valsts atbalstu
un reputacijas izmaksu samazinasana (Cai, 2020), izmaksu samazina$ana un
izvairi§anas no klidainu lémumu pienemsanas (Fang et al., 2019).

Sistemisko risku arl veicina nogulditaju vienaldziba pret banku darbibas
stratégiju (Laeven, Ratnovski un Tong, 2016). Nozimigakie faktori, kas veicina
sistémisko risku, ko ietekmé Regulators ir: Regulatora soda uztvere ka opcija,
nevis noteikums, preference péc konkrétiem aktivu kvalitates limeniem (Black
u.c., 2016). Likumdeveéju politiskais cikls un favoritisms (Henderson un Spindler,
2017)ir batiskakie likumdevéja sistémiska riska veicinataji mazas ekonomikas.
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Nozimigakie tirgus faktori, kas veicina sistémisko risku, ir neefektivs finansu
tirgus un “pudeles kaklu” banku eksistésana (Allen un Gale, 2006).

Sistémiskais risks izpauzas ne tikai ka banku sistémas raitas darbibas
traucéjumi, jo kada banka vai banku grupa piedzivo maksatspéjas problémas,
ka ari citu, dazreiz pat tiesi nesaistitu, finansu sistémas dalibnieku likviditates
problémas (Lau, 2011), bet arl ka finanséjuma trikums tautsaimnieciba, kas
ierobezo produktivitates kapumu un nodok]u ienémumu kapumu, ko ieguldit
vitali svarigos attistibas projektos.

Tikai péc globalas finansu krizes Eiropa tika izveidotas specializétas iesta-
des, kas parrauga sistémiska riska limeni un sniedz rekomendacijas. Butiskaka
iestade, kas Latvija veic sistémiska riska ierobezoS$anas funkciju, ir Finan$u
un kapitala tirgus komisija. Sistémiska riska parvaldisanas regulativais ietvars
balstas uz Bazeles III noteikumiem, kas transponéti 4. Kapitala prasibu direktiva
un Kapitala prasibu regula. Ievérojot, ka sistémiska riska pétisana ir temats, kam
pastiprinata uzmaniba ir pievérsta tikai péc globalas finansu krizes, bet kas tiek
aktivi pétits, periodiski tiek ari atjaunota likumdog$ana un parraudzibas modelis.

2. Sistémiska riska novertésanas modelu metodologiskie aspekti

Darba otraja dala tiek pétiti sistémiska riska novértésanas modeli, to iegu-
vumi un trokumi. Pédéjos trijos gados tiek atklati ieprieks izstradato etalona
modelu trokumi, pieméram, tiek ap$aubita to spéja noveértét tiesi sistémisko
risku, nevis tirgus risku.

Labam modelim ir jasastav no publiski pieejamajiem datiem, lai tiktu
nodro$inata replicésanas iespéjamiba, ka ari jaspéj attiecinat sistémiska riska
apjomu uz katru sistémas banku. Pastav dazadi sistémiska riska novérté$anas
modeli, kur Bazeles komitejas banku parraudzibai izstradatas vadlinijas tiek
pienemtas ka etalons sistémiskuma noveértésanai.

Modeliem bagatakie ir uz tirgus datiem balstitie, kas pamatojas uz efektiva
tirgus teoriju. Pamata $ie modeli izmanto banku akciju vai citu finanséjuma ins-
trumentu cenu svarstibas, ka ari kreditriska mijmainas darijuma prémiju izmai-
nas par izejas datiem. Akadémiskaja vidé etalona modeli ir SRISK (Brownlees
un Engle, 2017) un ACoVAR (Adrian un Brunnermeier, 2016), kas spéj identi-
ficét sistémas bankam nepiecie§amo papildu kapitalu, ja viena konkréta banka
piedzivo maksatspéjas stresu. Mazak izplatiti ir uz gramatvedibas datiem balsti-
tie modeli, jo tie ir inertaki, bet spéj uztvert ilgakas tendences. Pamata modeli
analizé banku savstarpéjas saiknes caur banku aktivu korelacijas matricu.

Tikla modeli, lai gan pieejami jau kop$ 21. gadsimta pirmas desmitgades,
tomér ka zinatniska inovacija kluva iespéjami tikai péc 2009. gada, jo prasa
lielu datora jaudu un ir sarezgiti strukturéjami. Turklat péc 2015. gada tiesi §i
modelu klase ir izplatijusies visstraujak. Si veida modeli par pamatu nem banku
savstarpéjo saiknu un aizvietojamibas sistémiska riska aspektu, jo analizé ari
konkrétas bankas centralizaciju sistéma.
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Grendzera célonsakariba balstitais modelis ir pats piemérotakais sistémiska
riska aspekta — savstarpéjas netie$as saiknes — pétiSanai Baltijas banku nozarés,
jo tas lauj identificét impulsa raditajus un sanémeéjus, nepieprasa tirgus datu
izmanto$anu, ka ari lauj noveértét savstarpéjas netie$as saiknes esamibu dazadas
biznesa stratégijas jomas.

Pétijuma dizains ir $ads: modelis balstas uz Grendzera célonsakaribas spéju
noteikt impulsa iniciatorus un uztvéréjus banku biznesa stratégiju rezultatos.
Modelis ir balstits uz $adu regresijas vienadojumu:

2.1.

Kur

A - pirmas diferences no laika rindam,

AX un AY - stacionari banku darbibas raditaji, pieméram, AROAg, un
AROA;,

p - laika rindas vienibu skaits,

i — optimalais novélotas pagatnes vértibu (no anglu valodas — “lag”) skaits,
kas balstits uz Svarca informacijas kritériju, testos i = 2, jo, tai skaita,
divus laika periodos konkréta bankas raditaja ietekme uz citu raditaju
ir istenojusies pilniba.

Nulles hipotéze, ka Xt neveido GrendzZera célonsakaribu ar Yt, tiek noliegta,
ja koeficients Pxi ir statistiski nozimigs, pamatojoties uz standarta F-testu.

Modelis tiek aprobéts uz Latvijas, Lietuvas un Igaunijas (2010.-2014. gads
un 2014.-2018. gads) banku sistému bankam, izmantojot dazadus banku darbi-
bas raditaju izmainas (kapitala multiplikators, aktivu atdeve, istermina likvidita-
te vai naudas atlikums, kapitala pietiekamiba vai Tier 1 kapitala raditajs, krediti
klientiem). Bankas izlasé sastada absolati lielako da]u no bankam kopéja sisté-
ma, t. sk. tadas, kas ir partraukusas savu darbibu pédéjos gados. Lai izmantotu
Grendzera célonsakaribas testu, banku darbibas raditaju izmainu laika rindam
ir jabut stacionaram. Laika rindu stacionaritate tiek parbaudita ar papildinato
Dikija Fulera testu, izmantojot 2 novélotas vértibas (ka izriet no Svarca infor-
macijas kritérija rezultatiem). Nestacionaras laika rindas no turpmakas analizes
tiek izslégtas (nestacionaro laika rindu skaits ir neliels, tapéc batiski neietekmeé
rezultatus).

Stacionaritates un Grendzera célopsakaribas testi tika veidoti, izmantojot
Eviews 7 programmaturu.
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3. Sistemiska riska aspekta - savstarpéjas netiesas saiknes -
novértéSanas modelis Baltijas valstu banku sistémam

Darba tresaja dala promocijas darba autore piedava uzlabotu modeli sisté-
miska riska aspekta — banku netie$as savstarpéjas saiknes — noteik$ana.

Izvértéjot iespéjami atbilsto$akos modelus $adas situacijas izvérté$anai, par
piemérotako testu tika izvéléts Grendzera célonsakaribas likumsakariba, to par-
nesot uz mikro limeni, banku savstarpéjo netie§o saikni vértéjot caur vairakiem
kanaliem, ne tikai kopéjo aktivu atdeves prizma. GrendzZera célonsakaribas tests
banku savstarpéjo netie$o saiknu modelésana tika izvéléts, jo pirmkart, modelis
ir piemérots slégtam akciju sabiedribam, kur vienigie publiski pieejamie dati ir
no ceturksna publiskajiem parskatiem. Otrkart, modelis ir érti konstruéjams,
treskart, modela rezultati ir érti interpretéjami, ceturtkart, modeli ir iespéjams
izmantot ari uz isam laika rindam. Ne mazak butiska ir pasa GrendzZera célog-
sakaribas Ipasiba - spét identificét céloni no sekam, kas banku netie$as saiknes
konteksta nozimé spét attélot, vai starp bankam pastav pila riciba.

Tresaja dala ari tiek pétita Baltijas banku sistémas attistiba kop$ neatkaribas
atgi$anas, tai skaita tiek atziméta nogulditdju augsta neuzticé$anas bankam
(Skvarciany u.c., 2018), par spiti spéka eso$ajai depozitu garantiju shémai.
Pédéja desmitgadé Baltijas banku sistémas ir kluvusas lidzigakas cita citai.

Izmantotie banku darbibas raditaji daléji atspogulo ari promocijas darba
pirmaja dala izpétitos sistémiska riska célonus. Pieméram, parmérigu risku
uznemsanos, augstaka limena vaditaju vélmi péc lielakas pelnas daléji atspogulo
aktivu atdeve un kapitala multiplikators, ka ari kapitala pietiekamibas raditajs.
Savukart tirgh pastavoso pula ricibu ataino Grendzera célonsakaribas testu tikla
kartes. Nelikvidu investiciju portfelu turésanu attélo izsniegto kreditu apjoms
klientiem, jo Baltijas valstis $ie ieguldijumi nav likvidi - tos nav érti un atri
iesp&jams pardot tirgti. Par izvélétajiem banku darbibas raditajiem plasak skatit
tabula Nr. 1.
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1. tabula

Izmantotie banku darbibas raditaji netie$o saiknu tiklu veido$anai

Igaunija Latvija Lietuva
2010-2014 | 2014-2018 | 2006-2010 | 2010-2014 | 2014-2018 | 2010-2014 | 2014-2018
Kapitala Kapitala Kapitala Kapitala Kapitala Kapitala Kapitala
multi- multi- multi- multi- multi- multi- multi-
plikators plikators plikators plikators plikators plikators plikators
Aktivu Aktivu Aktivu Aktivu Aktivu Aktivu Aktivu
atdeve atdeve atdeve atdeve atdeve atdeve atdeve
Nauda kasé | Naudas! Naudas? Naudas® Istermina | Istermina | Istermina
un nogul- | atlikums atlikums atlikums likviditate | likviditate | likviditate®
dijumi
centralajas
bankas
Kapitala Tier 1 Kapitala
pietieka- kapitala pietieka-
miba raditajs miba
Krediti Krediti Krediti Krediti Krediti Krediti
klientiem | klientiem |klientiem | klientiem klientiem | klientiem

Avots: autores veidots, balstoties uz pieejamajiem datiem

Kopuma rezultati liecina, ka tests seviski ir derigs banku tikla, kur banku
biznesa stratégijam ir vérojama parklasanas. Nav iespéjams izcelt kadu vienu
bankas darbibas raditaju, kas dotu vislabakos rezultatus. Neviena gadijuma
(banku pari) netika novérota absoliita savstarpéja banku netie$a saikne visos
banku darbibas raditajos, kas liecina, ka modeli ir nepiecieSams izmantot da-
zadus banku darbibas raditajus un nav pietiekami izteikt secinajumus par pala
ricibu banku nozaré, testéjot tikai vienu raditaju, pieméram, ROA.

un naudas ekvivalentu
un naudas ekvivalentu

* un naudas ekvivalentu
* Nauda kasé un noguldijumi centralajas bankas tika izmantots ka alternativs raditajs
modela testésanai.
5 Pateicoties Lietuvas Bankas, kas ir Lietuvas banku Regulators, uzstadijumam
2015. gada lielakajam Lietuvas bankam bija pienakums strauji audzét to likviditati un

tadé] tas neatspoguloja likviditates raditajus laika perioda 2015.-2016. gads.
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2. tabula

Modela veiktspéja identificét netiesas saiknes Baltijas banku nozarés
2010.-2018. gada

Vi | Wi | EEwss | EEis | LTious | LT
Iespéjamo saiknu kopskaits 634 732 244 382 194 88
Cieso saiknu ipatsvars, % 8,2 5,7 6,1 5,5 4,1 4,5
Vidéji cie$o saiknu ipatsvars, % 5,4 4,8 2,5 3,4 5,2 5,7
Vajo saiknu ipatsvars, % 33 42 4,5 5,5 5,2 3,4
Kopéjais saiknu ipatsvars, % 16,9 14,8 13,1 14,4 14,4 13,6

Avots: autores veidots, balstoties uz pétijuma rezultatiem

No 2. tabulas var novérot, ka Latvijas banku sistémas bankas sava starpa
ir visciesak saistitas, lai arl saiknu Ipatsvars samazinas. Seviski sartuk tiesi cie-
$o saiknu Ipatsvars (no 8,2% 2010.-2014. gada lidz 5,7% 2014.-2018. gada).
Lidziga tendence par cieSo saiknu Ipatsvara saruksanu ir vérojama ari Igaunijas
banku sistéma. Aplakojot visus Baltijas banku sistému pétijuma periodus, nav
iespéjams izcelt kadu atsevisku tendenci par cieSo vai tiesi otradi vajo saiknu
ipatsvara dominanci visos laika periodos.

Kas ir svarigi, tad mazakam banku skaitam, un attiecigi ari mazakam iespé-
jamo saiknu kopskaitam neseko lielaks identificéjamo saiknu ipatsvars.

Modela rezultati liecina, ka Latvijas banku nozare ir viscie$ak savstarpéji
netiedi saistita, kam seko Igaunijas banku nozare. Izstradatais modelis Lietuvas
banku nozari parada ka vaji savstarpéji netiesi saistitu, ko apliecina ari ekspertu
vertéjums.

No rezultatiem, kas iegati testéjot Latvijas banku sistému, ir secinams, ka ne
visas bankas sava starpa bija lidzatkarigas. 2014.-2018. gada pastavéja 35 banku
pari, kuri neviena no apskatitajiem raditajiem neizradija savstarp&jo lidzat-
karibu, 2014.-2010. gada tadi bija 37. Par spiti tam, ka Latvijas banku nozare
2014.-2018. gada ir piedzivojusi radikalas parmainas, seviski biznesa stratégiju
joma (un mazaka méra makroprudenciald reguléjuma joma), banku nozare vél
joprojam ir loti cie$i saistita sava starpa.

Latvija 2010.-2014. gada periods ieziméjas ar stipram banku savstarpéjam
saikném, kas turklat absoliiti lielakaja dala ir vienvirziena. Sis laika periods
ari iezimé dazadu raditaju izmantosanas nozimi banku savstarp&jas saiknes
testéSana.
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1. attéls. Latvijas banku nozares banku savstarpéjo netie$o saiknu attélojums
2010.-2014. gada

Avots: autores izstradata modela rezultati
Latvijas banku nozaré laika gaitd savstarpéjas netie$as saiknes cieSums

pieaug dazam bankam. Tapat dazas bankas palielina savu sistémisko nozimibu
kopéja sistéma.

17



NN e NN N N
p*** p** p* p»«* p** p* p*** p** p* p*** p** p*
ROA EM LIQ T1 capital
p*=p<005 p*=05<p<01 p*=0,1<p<01l5

2. attéls. Latvijas banku nozares banku savstarpéjo netieso saiknu attélojums
2014.-2018. gada

Avots: autores izstradata modela rezultati

Latvijas banku sistéma ilgnoturigakas netie$as saiknes veidojas aktivu atde-
ves un likviditates raditaja. Kapitala multiplikatora (bankas biznesa riskantuma
raditajs) nozime banku savstarpéjas netiesas saiknes izskaidrosana laika gaita ir
tikai pieaugusi.

Latvija ta dévetas skandinavu bankas atrodas periférija, kamér Igaunija $is
bankas sistéma iepem centralo vietu. Bankas Igaunija ir visvairak savstarpéji
saistitas caur kapitala multiplikatora, kreditportfela parmainu un aktivu atdeves
raditajiem.
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3. attels. Igaunijas banku nozares banku savstarpéjo netieSo saiknu attélojums

2010.-2014. gada
Avots: autores izstradata modela rezultati

Vienlaikus, 1idzigi ka Latvija, ari Igaunija bija 27 banku savstarpéjie pari

(perioda 2010.-2014. gads - 17), kas neuzradija jebkadas savstarpéjas netiesas
saiknes testétajos banku darbibas raditajos, paradot, ka ari Igaunija pastav ban-
kas, kas sava starpa rikojas pilnigi neatkarigi.

Dazados laika periodos raditaji, kas spéj identificét savstarpéjas netiesas

saiknes, mainas, turklat mainas ari dazu raditaju batiskums analizé (ka ROA
un EM).
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4. attéls. Igaunijas banku nozares banku savstarpéjo netieso saiknu attélojums
2014.-2018. gada

Avots: autores izstradata modela rezultati

2014.-2018. gada testa perioda Igaunija ir redzami banku mikrotikli sava
starpa dazos banku darbibas raditajos, kas liecina par dazadu darbibas raditaju
izmanto$anas nozimi, lai identificétu apaksgrupas.
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5. attéls. Lietuvas banku nozares banku savstarpéjo netie$o saiknu attélojums
2010.-2014. gada

Avots: autores izstradata modela rezultati

Analizéjot saiknu attistibu laika ir novérojams, ka Lietuva, atskiriba no
Latvijas, tas nav noturigas (skatit 5. un 6. attélu).

Lietuvas banku salidzinosa neatkariba ir izskaidrojama ar faktu, ka pastavot
nelielam skaitam banku tas ir veiksmigi sadalijuas tirgu un to biznesa stratégi-
jas neparklajas, vai parklajas nedaudz.

Laika perioda 2014.-2018. gads par spiti Bazeles III regulégjuma un makrop-
rudencialas regulacijas ievieSanai, paaugstinatai noziedzigi iegitu lidzeklu un
terorisma finansé$anas novérsanas uzlabo$anai bankas, tas tik un ta spéja sekot
iepriek$ izstradatajam biznesa stratégijam, jo dati neveidoja ta dévéto “balto
makoni”
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6. attéls. Lietuvas banku nozares banku savstarpéjo netieSo saiknu attélojums
2014.-2018. gada pievienojot naudas atlikumu un noguldijumus
centralajas bankas

Avots: autores izstradata modela rezultati

Aktivu atdeves raditaja ka vieniga indikatora izmanto$ana, lai noteiktu
banku savstarpéjas netiesas saiknes, ir nepietiekama, jo bankas var saskanot vai
kopét citas bankas ricibu ari citas biznesa stratégijas jomas, pieméram, likvidita-
tes parvaldiba, aizdevumu izsnieg$ana.

Baltija ir divas banku grupas, kas ienem nozimigu lomu vietéja banku
nozaré — Swedbank un SEB banka. Turklat Igaunija $o banku meitas sabiedribas
ir salidzinosa periférija neka paréjas sistémas bankas. Tadé] autore izvéléjas par-
baudit, vai gadijuma $o banku meitas sabiedribas nav ciesak saistitas sava starpa
(parrobezu konteksts) neka ar citam vietéjas nozares bankam. Tika izvéléts laika
periods 2014.-2018. gads. Testam tika izvéléti $adi banku darbibas raditaji:
kapitala multiplikators, aktivu atdeve, naudas atlikums, kapitala pietiekamibas
raditajs un kreditu klientiem atlikums. Lidzigi ka ieprieks tika izveléts testét So
raditaju izmainas.
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7. attéls. Baltijas valstu banku grupu savstarpéjo netie$o saiknu attélojums
2014.-2018. gada

Avots: autores izstradata modela rezultati

No 7. attéla ir redzams, ka kopuma bankas sava starpa nav cie$i saistitas un
to biznesa stratégijas sava starpa ir salidzino$i neatkarigas. Rezultati ari liecina,
ka $§1s skandinavu banku meitas sabiedribas lielaka méra ir sasaistitas katra sava
lokalaja banku tikla (pamatojoties uz iepriek$éjiem rezultatiem).

Lai parliecinatos, ka izstradatais modelis nav derigs tikai Baltijas banku
nozarés eso$o banku savstarpéjo netieSo saiknu noteik$anai un ka Baltijas
banku nozares nepastav unikali prieksnosacijumi modela pielietojamibai,
modelis tiek testéts uz Somijas banku nozaré eso$ajam bankam laika perio-
da 2014.-2018. gads. Lai ari ieprieks tika izvéléts meéginat modeli testét uz
Slovakijas banku tirgu, kas ir lidzigaks Baltijas valstu banku tirgiem, tomér bija
jasaskaras ar datu iegfiSanas problémam, kas liedza Slovakijas banku sektoru
izmantot rezultatu noturibas parbaudei - publiskie parskati lielakai dalai banku
bija japublicé tikai reizi pusgada, nevis katru ceturksni, kas sniegtu parak maz
datu punktu, lai veiktu uzticamu GrendZzera célonsakaribas testu.

Vienlaikus janorada, ka liela dala no Somijas finan$u sektora bankam ir
publiskas akciju sabiedribas vai ari to izdotie parada veértspapiri tiek kotéti birza
un tadeé] savstarpéjas lidzatkaribas noteik$anai piemérotakas ir citas sistémiska
riska novértésanas metodes, pieméram, ACoVAR.
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Pétijuma izlasé ietilpst $adas bankas: OP (Pohjola bank), Svenska
Handelsbanken, Nordea bank, Danske bank, Alandsbanken, Aktia bank. OP,
Alandsbanken un Aktia galvenais darbibas tirgus ir tie$i Somija. Testéjot 6 ban-
kas, tika iegutas 26 savstarpéjas netie$as saiknes: ROA - 8, EM - 9, LOA - 2,
LCR - 5, CET1 - 2. Identificéto saiknu ipatsvars no kopéji iespéjamo saiknu
skaita ir 21,3%, turklat cieSo saiknu Ipatsvars sastada 9,0%, vidéji cieSo saiknu
ipatsvars sastada 6,6%, bet vajo saiknu ipatsvars ir 5,7%. Modelis uzradija divus
banku parus, starp kuriem netika identificéta neviena savstarpéja netie$a saikne
(mazak neka citos banku tiklos).

Vienlaikus spécigak neka citos banku tiklos ir redzama kapitala multiplika-
tora mikrotikls starp Nordea, Aktia, Alandsbanken un Danske. No 8. attéla var
redzét, ka patieso impulsu dod Nordea, kas, savukart, otra raunda efekta veida
rada saiknes starp paréjam iesaistitajam bankam.

NN NN NN
p*x-x- px-x- p* px-** Px-x- px- px-x-x- p*x- px- Px-x-x- px-x- Px— p»(-x- px-x- P*
ROA EM LCR LOA CET1
p**=p<0,05 p*=05<p<0l p*=01<p<015

8. atteéls. Somijas banku nozares banku savstarpéjo netieso saiknu attélojums
2014.-2018. gada

Avots: autores izstradata modela rezultati
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Modelis ir piemérots banku savstarpéjas netiesas saiknes modelésanai tadas
banku sistémas, kuras banku vértspapiri netiek kotéti birzas un nav iespé&jams
péc efektiva tirgus datiem iegat bankas patieso vértibu.

Galvenie modela trakumi ir nespéja identificét banku savstarpéjas netiesas
saiknes mazas banku izlasés, kur banku biznesa stratégijam nav novérojama
parklasanas, ka ari, ja ir triksto$s datu punkts konkrétaja laika rinda vai ja dala
no raditaju laika rindam ir nestacionaras — banku vieta sistémas savstarpéjas
netie$as saiknés tiks nenovértéta pietiekami. Izmantot interpolacijas metodes,
lai modelétu konkréta triksto$a datu punkta vértibu nav korekti, jo $adi tiktu
izjaukts kopéjas datu kopas trends un pieaugtu iespéjamiba, ka Grendzera célo-
nsakaribas tests uzraditu nepatiesus rezultatus.

Rezultatu ticamiba ari pieprasa, lai izvélétie raditaji konkrétaja laika perioda
batu nemainigi. 2014. gada beigas stajas spéka Bazeles III reguléjums (Basel
Committee on Banking Supervision, 2014), kas nesa strukturalas izmainas iz-
vélétajos raditajos, pieméram, kapitala pietiekamibas raditaja. Tas bija vél viens
iemesls sadalit pétijuma periodus laika lidz 2014. gadam un no 2014. gada.

Izstradata modela rezultatu stabilitati apliecina ari lidzigu kopéjo tendenci
radosie alternativie modeli: banku kopéjas sistémas savstarpéjo atkaribu nosa-
kogais modelis PCA, ka ari HeatMaps. Izstradatais modelis ir derigs subjektu
savstarpéjas lidzatkaribas testé$anai citas nozarés, pieméram, apdro$inasanas vai
ieguldijumu fondu.
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PROMOCIJAS DARBA SECINAJUMI
UN PRIEKSLIKUMI

Promocijas darba autore ir nonakusi pie $adiem secinajumiem:

1.

Sistémiskais risks ir ekstréma gadijuma risks, ka kadas bankas darbibas
problémas radis darbibas problémas ari citiem banku nozares dalib-
niekiem, ka rezultata var batiski samazinaties kopéja tautsaimniecibas
izaugsme.

. Sistémiskais risks atskiras no sistematiska jeb tirgus riska ar to, ka ne

tik liela méra ir saistits ar svarstibam biznesa un tirgus attistibas cikla,
bet ar banku (aktivu) savstarpéjo lidzatkaribu no iek$éjiem vai aréjiem
faktoriem. Tradicionali sistémiskais risks ir koncentréts tikai neliela dala
tirgus dalibnieku.

. Sistémiskajam riskam ir $adi aspekti: bankas aktivu ekspozicija konkréta

tautsaimnieciba, bankas savstarpéjas saiknes cieSums ar citiem tirgus
dalibniekiem, bankas spé&ja tikt atri un pilniba aizvietotai, bankas eks-
pozicija nozimigos arvalstu tirgos, bankas juridiska ietvara sarezgitiba.
Bankai var nebut liela ekspozicija konkréta tautsaimnieciba, bet ta var
bt ciesi saistita ar citam bankam, lai spétu izraisit sistémisku notikumu.
Sistémiska riska parvaldiSsana mazas ekonomikas ir seviski nozimiga,
ja pastav ne-efektivs tirgus un asimetriska informacijas pieejamiba,
kas rada problémas sistémiska riska limena noteik$ana. Turklat mazas
ekonomikas bankam ir vieglak izvéléties pala ricibu, bet banku glabsana
no valsts budzeta ir fiskali ietilpigs pasakums.

. Pastavot noteiktiem prieksnosacijumiem, bankam ir optimali izvéléties

pula ricibu rikoties riskantak, kas attiecigi izraisa banku nozares nesta-
bilitati ar mérki panakt, ka pédéjas instances aizdevéjam ir jaglabj banku
grupa kopuma, nevis atseviski kada viena vai neviena vispar.
Nogulditaju un investoru iecietiba pret bankam un valsts sniegtas
garantijas veicina banku iniciativu uznemties parlieku risku, tai skaita
veidojot korelétu investiciju portfeli ar citam bankam.

Butiskaka sistémiska riska veicinasana no Regulatora puses ir ta vélme
péc vienadotam banku stratégijam, tas ir, stresa testos labak veicas tam
bankam, kas spéj izturét vienotus Sokus ar lidzigu kapitala struktaru,
tadejadi atturot bankas no atskirigu stratégiju isteno$anas, ka ari banku
spé&ja Regulatora uzlikto sodu uztvert ka opciju, nevis ka funkciju no
izdarita parkapuma apmeéra.

. Mazas valstis banku spéciga lobija dél, politiska cikla un politiku zemas

izpratnes dé| ietekmét banku regulativo ietvaru ir vieglak, ka rezultata
pieaug sistémiska notikuma riski.
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

. Globalu banku meitu banku izplatiba maza, atvérta ekonomika var

negativi ietekmét sistémisko risku, jo $Is meitas bankas var nepaklauties
Regulatora politikai mazinat sistémisko risku, jo sanem kapitala atbalstu
no mates bankas. Vienlaikus $is meitas bankas spéj kalpot ka donori
mates bankam sistémiska notikuma laika.

Testajoties sistémiskam riskam, notiek ne tikai tieSais domino efekts starp
bankam, kuras patie$am saista finan$u plasma, bet informacijas domino
efekta dé| no sistémiska riska sekam cie$ ari tiesi nesaistitas bankas.
Sistémiska riska regulégjumam péc globalas finansu krizes ir pastiprinati pie-
vérsta uzmaniba, Eiropas limeni izveidojot jaunas iestades, ka ari nododot
lielaku varu ECB ietekmeét ar sistémisko risku saistitus problémjautajumus.
Baltijas valstis ka mazas ekonomikas, kur bankas parsvara ir slégtas akciju
sabiedribas, klasiskie sistémiska riska novérté$anas modeli nav piemérojami.
Attistoties sistémiska riska modelésanai un jaunako ideju aprobacijai, attistas
ari $o modelu kritika un atrastie trakumi. Popularakie modeli, ka SRISK un
ACOoVAR, liela méra izsaka sistematisko risku, turklat pirmskrizes periodos
nepietiekami noveérté sistémisko risku.

Tikla modeli labi parada banku savstarpéjas saiknes sistémiska riska aspek-
tu, kas ir viens no sarezgitak nosakamajiem.

Izmantojot banku darbibas raditagju GrendZera célopsakaribas analizi, ir
iespéjams noteikt banku savstarpéjas netie$as saiknes ilgaka perioda un
pieradit pula efekta pastavésanu.

Latvijas banku sistéma ir krietni cie$ak sava starpa saistita neka Igaunijas
banku sistéma. Latvijas bankas sava starpa saglaba sai$u cie$umu, pat ja
mainas to biznesa modeli.

2014.-2018. gada testa perioda Igaunija ir redzami banku mikrotikli sava
starpa dazos banku darbibas raditajos, kas liecina par dazadu darbibas
raditaju izmanto$anas nozimi, lai identificétu apak$grupas.

Lietuvai, kur banku skaits ir zem 10 un banku biznesa stratégijas nav nove-
rota spéciga parklasanas, izstradatais modelis rada vaju banku savstarpéjo
netieso saikni.

Latvija skandinavu bankas atrodas sistémas periférija, kameér Igaunija tas ir
sisttmas centra.

Latvija laika gaita mainas tas bankas, kas varétu tikt uzskatitas par sistémiski
nozimigam no banku savstarpéjas netiesas saiknes viedokla.

Skandinavu banku meitas sabiedribas ir ciesak saistitas ar katras konkrétas
valsts citam bankam neka sava starpa.

Nozimigu lomu atseviskos Baltijas un Somijas banku nozaru netiesas
saiknes tiklos ienem bankas, kas darbojas pakalpojumu snieg$anas brivibas
ietvaros vai ar filiales palidzibu.

Atseviskos periodos dazam bankam ir vérojams augsts nestacionaro laika
rindu Ipatsvars. Tas nozimé, ka $o banku iespéjamas saiknes ar citaim
bankam netiks identificétas. Banku sistéemas, kur banku skaits ir neliels,
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24.

25.

26.

ka Lietuva, $is faktors var but $kérslis banku saiknes identificésana, ja no
turpmakas analizes tiek izslégti lielaka dala no banku raditajiem.

Dazados laika periodos mainas raditaji, kas spéj identificét savstarpéjas
netiesas saiknes. Vienlaikus atseviski raditaji, ka aktivu atdeve un kapitala
multiplikators, ir nozimigi savstarpéjas netie$as saiknes identificé$ana visos
pétitajos laika periodos.

Izstradatais modelis ir pielietojams arl citu nozaru uzpémumu sistémiska
riska savstarpéjas netiesas saiknes aspekta noteik$anai.

Izmantojot iegitos Baltijas valstu banku nozaru banku darbibas raditaju
savstarpéjo célonsakaribu rezultatus laika periodos 2010.-2014. gads
un 2014.-2018. gads, lauj apstiprinat hipotézi, ka Baltijas banku nozaru
sistémiska riska aspekta — savstarpéjas netiesas saiknes — novértésanai ir
izmantojams uz banku darbibas raditaju savstarpéjam célonsakaribam
balstls modelis.

Pamatojoties uz promocijas darba iegtitajiem rezultatiem un secinajumiem,
promocijas darba autore izvirza $adus ieteikumus:

Latvijas Republikas, Lietuvas Republikas un Igaunijas Republikas naciona-
lajam Regulatoram:

L.

Regulari parskatit sistémiska riska novértésanas modelus, papildinot tos
ar zinatnes jaunakajam atzinam.

Veértéjot sistémiski nozimigas iestades, banku savstarpéjas saiknes radi-
taju papildinat ar Grendzera célonsakaribas testa vai citu tikla modeli,
lai pilnveértigak izvértétu banku savstarpéjas netie$as saiknes.

Ja nacionalaja banku sistéma noris parrobezu banku konsolidacija, tad ir
nepiecieSams parskatit eso$o sistémisko risku modelu piemérotibu jau-
no banku novérté$ana un ieviest korekcijas novértésana. Sis korekcijas
ir svarigi regulari parskatit.

Eiropas Banku iestadei:

4.

5.

6.

7.

Attistit banku savstarpéjas netie$as saiknes noteikSanas pétniecibu, lai
pilnvértigak spétu novértét sistémiska riska aspektus.

Parskatit sistémiska riska novértésanas kritérijus, lai tie pilnveértigak
ieklautu mazu, atvértu ekonomiku problematiku, ka, pieméram, banku
heterogenitati biznesa modelos, regionalo atkaribu no mates bankam vai
nelielo banku skaitu.

Apsveért ieviest sistémiska riska nodevu, kas objektivak stimulétu bankas
izvairities no sistémiska riska, nevis likt tam uzturét kapitala prasibas.
Vienadot eiro zona licencéto banku ceturkspa finan$u parskatos snie-
dzamo informaciju, tiecoties uz plasako informacijas snieg$anu.

Latvija un Igaunija licencéto banku ipasnieku parstavjiem un izpildvarai:

8.

Izvértét savas netie$as savstarpéjas saiknes ar paréjam nozares bankam,
un identificét, kuras netie$as saiknes nebutu veicindmas turpmak, lai
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izvairitos no parak ciesas sasaistes krizes perioda, kas var novest pie
ierobezotiem finansu lidzekliem, kas pieejami bankas stabilizacijai.

9. Izvertét reputacijas riskus no iespéjamas citu banku biznesa stratégiju
“kopétaja” lomas, kas noved pie paréjo tirgus dalibnieku paaugstinatas
piesardzibas izvéloties veikt savstarpéjus darijumus.

Nogulditajiem:

10. Noguldisanas stratégija pievienot vél vienu kritériju - vai banka ir
uzskatama par sistémisku un tai ir cieSas saiknes ar citam bankam,
un attiecigi parskatit savu noguldi$anas stratégiju atkariba no kopéjas
finangu sistémas stabilitates.

Pétniekiem:

11. Ja atseviskos periodos dazas bankas tiek izslégtas no analizes nestacio-
naru laika rindu dé], tad nepiecieSams izvéléties alternativus biznesa
darbibas raditajus, kas paaugstina iegiito rezultatu objektivitati.

12. Ievérojot, ka dazados laika periodos signalizéjosie banku darbibas radi-
taji mainas, nepiecieSams péc sakotnéjas analizes izméginat alternativus
banku darbibas raditajus.

13. Lai novérstu izejas datu neobjektivitati, ki, pieméram, Regulatora no-
teiktas dazadas minimalas raditaju vértibas dazadam bankam, analizé
nepiecieSams izmantot raditaju parmainas.

Augstskolu docétajiem:

14. Studiju kursu programmu “Finansu inZenierija’ saturu papildinat ar
sadalu banku nozares sistémiska riska novérté$anai un izstradat meto-
diskos studiju materialus, kuros batu raksturoti dazada veida sistémiska
riska novértéSanas modelu pamatprincipi, sistémiska riska veicino$o
faktoru analize, ka ari piila ricibas sekas banku nozaré.
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ANNOTATION

In the first chapter of the dissertation the essence un interpretations of the
systemic risk is explored, identification and analysis of factors that contribute
to the systemic risk is done, including, distinguishing system agents and their
interests that facilitate the increase in systemic risk level. The role of the systemic
risk in contributing to the financial crisis is also explored, as well as the costs
and benefits of the regulatory framework of the systemic risk are analysed.

In the second chapter of the dissertation various systemic risk evaluation
models and their disadvantages are examined, including on accounting data
based models, on market data based models, network models, combined
models. The second chapter ends with the rationale for the evaluation model of
the indirect interconnectedness aspect of the systemic risk that is applicable to
banking sectors in the Baltic countries.

Whereas, in the third chapter of the dissertation the development and
specifics of the Baltic banking systems are investigated, the methodological
aspects of the model are set, and results are presented. As well as robustness
checks are performed using alternative methods to analyse systemic risk.

Keywords: systemic risk, indirect interconnectedness, banking system
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GENERAL CHARACTERISTICS OF THE DISSERTATION

The mismanagement of the systemic risk was one of the main causes for
the global financial crisis of the 2008. Research, conducted in 2013, shows that
banking crises are very costly not only for the whole financial system but also
for the macroeconomy as a whole — bank crises create losses on average 23%
of the GDP; while in Latvia losses from the global financial crisis amounted up
to 100% of potential GDP (Peydro, Laeven and Freixas, 2015, pp. 29, 117). It
is important to differentiate common banking crises from systemic crises that
create strong shocks in the rest of the economy.

Ability to find and evaluate bank interconnectedness is the most important
question in systemic risk research. Skill to correctly evaluate systemic risk is not
only important to the Regulator and state budget administrators but also to
depositors and investors to select the most adequate investment strategy — to
choose or vice versa not to choose to invest in a particular bank, based on its
systemic importance. Besides in Europe, historically at least until the Single
Resolution mechanism, it was common practise to save banks by using tax
funds from state budget and not to allow banks to go bankrupt or in court-super-
vised administration.

At the same time little attention has been posed towards such banking
sectors where banks are not listed. These kind of banking markets are common
in small and open economies like Baltics. With increasing globalisation, free
capital flows and unified pan-European legislation banking sectors in Central
and Eastern Europe have experienced rapid change, especially in development of
bank interconnectedness. Simultaneously, banks in the Baltics that are publicly
listed are rare — 0% in Latvia, 7% in Estonia and 8% in Lithuania of total banking
sector’s assets (Petrovska, 2019b). Due to this fact, innovative systemic risk
evaluation models are in-applicable as they are predominantly based on bank
share price’s or other capital instrument’s market price fluctuations, assuming
that effective market conditions exist.

Evaluation of systemic risk in these types of economies is especially compli-
cated, as data needed for modelling are missing. Therefore, it is inferred that
evaluation of the systemic risk in banking sectors with non-listed banks is not
only a topical issue but also requires increased attentions from researchers to
limit future losses from systemic crises. Until now researchers in the Baltics
have not paid attention towards examining systemic risk, only mentioning that
missing data is the reason for lack of created evaluation models (Gudelyté and
Navickiené, 2013).

Research object — banks in Baltic countries.

Research subject - level of the systemic risk in Baltic banking sectors that is
expressed through bank indirect interconnectedness and interdependence.
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Aim of the research - to develop evaluation model for the indirect inter-
connectedness aspect of the systemic risk for the banking sectors in the Baltics
that is based on the latest scientific findings on systemic risk in the banking sector.

To achieve the pre-set aim, these tasks were formulated:

L.

w

S

Examination of the essence of the systemic risk, its aspects and research
challenges in small open economies.

Characterisation of factors that influence systemic risk.

Analysis of the impact of the systemic risk on macroeconomic stability.
Characterisation of the current regulatory framework for management
of the systemic risk.

Examination of the current systemic risk evaluation models and their
disadvantages.

Creation of the evaluation model for the indirect interconnectedness
aspect of the systemic risk in Baltic banking sectors.

Verification of the developed model on Baltic banking sectors.
Revaluation of the research results and developed model.

Draw conclusions and proposals to advance the evaluation of the sys-
temic risk.

The hypothesis of the research — a model that is based on the causal rela-
tionships of banking performance indicators can be used to assess the indirect
interconnectedness aspect of the systemic risk for the Baltic banking sectors.

The theses for the defence are as follows:

1.

The indirect interconnectedness identification model that is based on
causal relationships between bank performance indicators, is a valid
model for those banking sectors where banks are private joint stock
companies and there is an overlap in banking business strategies.

To assess the indirect interconnectedness aspect of systemic risk,
the analysis should include banks that provide banking services in the rel-
evant market and not banks that are licensed in the relevant market.
Compared to other Baltic banking sectors, Latvian banking sector has
the highest degree of indirect interconnectedness between banks.

The research methods applied are as follows:

L.

Monographic method allows to research, analyse, and assess issues
regarding evaluation of the systemic risk.

Analysis of the systemic risk evaluation models is used to determine the
disadvantages of the current models and options for their modification
so that models are applicable to such banking systems where banks are
non-listed.

Content analysis is applied to acquire quantitative data from bank public
quarterly reports.

Economic analysis methods, including financial coefficient analysis, are
used to select and calculate bank performance indicators that are used
as input data for the modelling.
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6.
7.

Mathematically econometric analysis methods are employed to do
Granger causality analysis and network modelling.

Graphic analysis method is utilised to show bank network results.
Statistical analysis methods, including factor analysis, are applied to get
alternative results for evaluation of systemic risk.

The author has set the following limitation of the research topic: considering
that there are several aspects of systemic risk, but the least studied and most proble-
matic is the aspect of interconnectedness between banks, the author focused on
identifying the systemic risk aspect - indirect interconnectedness between banks.

The scientific novelties of the dissertation are:

1.

For the first time, the indirect interconnectedness aspect of the systemic
risk evaluation model for the banking sectors in the Baltic countries is
developed that is applicable to banking sectors where private joint stock
companies dominate.

Using the developed model, it is possible to identify bank indirect inter-
connections in the longer term and prove the existence of the herding
behaviour.

A set of banking performance indicators (return on assets, capital
multiplier, short-term liquidity ratio, capital adequacy ratio, loans to
customers) has been proposed, which provides a systematic approach to
identifying indirect interconnections between banks.

The framework of empirical analysis for systemic risk assessment in small
and open economies, where banks are private joint-stock companies, such
as the Baltic countries, has been supplemented, offering a set of banking
performance indicators and an assessment model for determining the
indirect interconnectedness aspect of systemic risk in the banking sector.

The practical novelties of the dissertation are:

L.

For the first time, a comprehensive map of the network of indirect inter-
connections between banks has been developed for the banking sectors
in the Baltic countries using elements of behavioural economics, agent
theory, game theory and banking theory.

Systemically important banks in the banking sectors in the Baltic coun-
tries are identified based on the theory of indirect interconnectedness of
the banks.

The developed model allows to make analysis-based decisions on the
place of banks in the banking sector for both the national Regulator and
market participants, including institutional investors.

Reduced future negative effects of the systemic crisis, as indirect inter-
connections between banks have been identified in a timely manner and
it is possible to assess which ones need to be cut, and plan to cut indirect
interconnections have been established.

The developed research in systemic risk assessment in banking sector
was included in the study course “Financial Engineering”
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MAIN FRAMEWORK OF THE DISSERTATION

1. Theoretical aspects of the systemic risk in the banking sector

There is an enormous variety in definitions of the systemic risk. However, Bank
for International Settlements” definition (Bank for International Settlements, 2003)
is taken as a basis - systemic risk is a domino effect in disorders of bank everyday
operations. The author gives the following definition of systemic risk: extreme
event risk that bank’s operational problems, due to its close interconnectedness
with other banks, will cause operational problems for other market participants
in the banking sector, which may significantly reduce overall economic growth.
In this way, the definitions given by Bank for International Settlements and
the Capital Requirements Directive are extended and supplemented to include
bank interconnectedness as well as the context of the impact on the economy.
Considering that systemic risk is neither the market risk nor systematic risk (even
though systemic risk can be a part of market risk) it must be carefully assessed
exactly what is being measured and what tools have been used to limit the risk.

Due to the development of the research in the systemic risk, there has
been an increase in systemic risk aspects, now reaching 5 - size of the bank,
interconnectedness, substitutability, cross-border activity, and complexity. Bank
interconnectedness is the least researched aspect of the systemic risk to which
not enough attention is being paid by supervisory authorities. Due to complexity
of the topic and missing data (market and non-public) there is a research gap,
especially in economies where banks and their debt instruments are not listed
(Black et al., 2016). The largest part of Eastern and Central European countries
are these type of countries (Petrovska, 2019a). At the same time, it is considered
that globally these types of banks in these economies are unable to create
devastating global or regional losses.

The main factor to contribute to the systemic risk is bank shareholders’ and
top management desire for short-term profit (Lau, 2011) and want to ensure
bank’s existence in the longer term. This kind of behaviour is expressed through
desire to copy another bank’s investment portfolio (Acharya and Yorulmazer,
2003), so that in case of a systemic crisis the Regulator would be forced to rescue
banks that form a certain group. Even though the Regulator has introduced
a number of reforms to limit the systemic risk, post global financial crisis
herding behaviour by banks in selecting an investment portfolio has become
much more pronounced (Delpini et al., 2019). Main benefits from herding
behaviour are - increased probability to get state support in times of crisis and
reputation cost reduction (Cai, 2020), general cost reduction and avoidance of
erroneous decisions (Fang et al., 2019).

Depositor indifference towards bank business strategy also fosters the
systemic risk (Laeven, Ratnovski and Tong, 2016). The most important factors
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by the power of the Regulator that contribute to the increase in the level of the
systemic risk are — the fine issued by the Regulator being considered as an option
and not as a rule, preference for exact asset quality levels (Black et al., 2016).
Political cycle of the legislator and favouritism (Henderson and Spindler, 2017) are
the most relevant legislator contributors to the systemic risk in small economies.
Important market induced factors that increase the systemic risk are inefficient
financial market and an existence of “bottle-neck” banks (Allen and Gale, 2006).

Systemic risk manifests not only as disturbances in the smooth functioning
of the banking system as a bank or banking groups experience insolvency
problems or other financial systems participant (sometimes even unrelated)
faces liquidity problems (Lau, 2011), but also manifests as a lack of funding
in the economy, which limits productivity growth and tax revenue growth that
would further be invested in vital development projects.

It was only after the global financial crisis that specialized bodies were set
up in Europe to monitor systemic risk and make recommendations. The most
important institution that performs the systemic risk mitigation function in Latvia
is the Financial and Capital Market Commission. The regulatory framework for
systemic risk management is based on the Basel III provisions transposed into
Capital Requirements Directive IV and Capital Requirements Regulation. Given
that systemic risk research is a topic that has received increased attention only
after the global financial crisis, but which is being actively researched, legislation
and the supervisory model are also periodically updated.

2. Methodological aspects of systemic risk evaluation models

The second part of the dissertation studies systemic risk assessment models,
their advantages, and disadvantages. The last three years have revealed the
shortcomings of previously developed benchmark models, such as their ability
to assess market risk rather than systemic risk.

A good model must consist of publicly available data to ensure replication,
as well as be able to relate the amount of systemic risk to each bank in the
system. There are various models for assessing systemic risk, where the Basel
Committee’s on Banking Supervision guidelines are adopted as a benchmark for
assessing systemic importance.

The richest in-kind models are those that are based on market data, which
ground on the theory of efficient market. Basically, these models use fluctuations
in the prices of bank shares or other bank financial instruments, or changes in
credit default swap premiums as an input data. In the academic environment,
the benchmark models are SRISK (Brownlees and Engle, 2017) and ACoVAR
(Adrian and Brunnermeier, 2016), which are able to identify the additional
capital required by systemic banks if one particular bank is experiencing solvency
stress. Accounting data-based models are less common because they are more
inert but are able to capture longer trends. Basically, the models analyse the
interrelationships of banks through the correlation matrix of bank assets.
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Network models, although available since the 2000s, became viable as
a scientific innovation only after 2009 because they require a lot of computer
power and are difficult to construct. Moreover, since 2015, this class of models
has expanded the fastest. These types of models are based on interconnectedness
and substitutability aspect of the systemic risk, as it also analyses the centraliza-
tion of a particular bank in the system.

The model based on the Granger causal relationships is the most suitable
for the assessment of the systemic risk aspect - indirect interconnectedness
in the Baltic banking sectors, as it allows to identify impulse producers and
recipients, does not require the use of market data, as well as assesses the
indirect interconnectedness in different business strategy areas.

The research design is as follows: the model is based on Granger causality’s
ability to identify causal impulse initiators and receivers in the results of banking
business strategies.

The model is based on the following regression equation:

A, =a+ 30 Byl i+ 30 B DX+ & 21,

Where

A - first-difference operator from stationary time series,

AX and AY - are stationary bank specific performance indicators (for
example, AROAgysp un AROA;),

p - length of the time series,

i — optimal number of lags that is based on Schwarz info criterion, in tests
equals “2”, as during two time periods the influence of a particular bank
should have been expressed fully.

The null hypothesis that Xt does not form a Granger causal relationship
with Yt is rejected if the coefficient Pxi is statistically significant based on
a standard F-test.

The model is tested on the banking systems of Latvia, Lithuania, and Estonia
(2010-2014 and 2014-2018) using changes in various banking performance
indicators (capital multiplier, return on assets, short-term liquidity or cash
balance, capital adequacy or Tier 1 capital ratio, loans to customers). The sample
of banks consists of the absolute majority of banks in the banking system,
including those that have ceased operations in recent years. In order to use
the Granger causality test, the time series of changes in banking performance
indicators must be stationary. They are tested with the augmented Dicky Fuller’s
test using 2 lag values (as follows from the results of the Schwarz information
criterion). Non-stationary time series are excluded from further analysis (the
number of non-stationary time series is small; therefore, it does not significantly
affect the results). Stationarity and Granger causality tests were developed using
Eviews 7 software.
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3. Systemic risk aspect - indirect interconnectedness -
assessment model for the Baltic banking systems

In the third part of the dissertation, the author offers an improved model
for determining the systemic risk aspect - the indirect interconnectedness of
banks.

When evaluating the most appropriate models for assessing such situation,
the most appropriate test was Granger’s causality, transposing it to the micro
level, assessing the indirect interconnections between banks through several
channels, not only in the prism of return on total assets. The Granger causality
test in the modelling of indirect interconnectedness between banks was chosen
because, firstly, the model is suitable for non-listed joint stock companies, where
the only publicly available data are from quarterly public reports. Secondly, the
model is easy to construct, thirdly, the results of the model are easy to interpret,
fourthly, the model can also be used on short time series. No less important is
Granger’s tests own causal feature — being able to identify the cause from the
consequence, which in the context of indirect interconnections between banks
means being able to depict whether these is herding behaviour between banks.

The third part also examines the development of the Baltic banking systems
since regaining independence, noting the high level of mistrust of depositors in
banks (Skvarciany et al., 2018), despite the current deposit guarantee scheme.
Over the last decade, the Baltic banking systems have become more alike to
each other.

The chosen banking performance indicators also partially reflect the
causes of systemic risk studied in the first part of the dissertation. For example,
excessive risk-taking, the desire of senior executives for higher returns are partly
projected by the return on assets and the capital multiplier, as well as the capital
adequacy ratio. In turn, the herding behaviour in the market is illustrated by the
maps of the Granger causality tests. The holding of illiquid investment portfolios
is reflected in the amount of loans issued to customers, as these investments
are not liquid in the Baltic States - they cannot be conveniently and quickly
sold on the market. See Table 1 for more information on the selected banking
performance indicators.
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Bank performance indicators used for modelling indirect
interconnectedness networks

Table 1

Estonia Latvia Lithuania
2010-2014 | 2014-2018 | 2006-2010 | 2010-2014 | 2014-2018 | 2010-2014 | 2014-2018
Capital Capital Capital Capital Capital Capital Capital
multiplier | multiplier | multiplier | multiplier | multiplier | multiplier | multiplier
Return on | Return on | Return on | Return on | Return on | Return on | Return on
assets assets assets assets assets assets assets
Cash and | Cash! Cash? Cash? Short term | Short term | Short term
deposits liquidity liquidity liquidity*
in Central
banks
Capital Tier 1 Capital
adequacy | capital adequacy

ratio

Loans to Loans to Loans to Loans to Loans to Loans to
customers | customers | customers | customers customers | customers

Source: author’s created based on available data

Overall, the results suggest that the test is particularly valid in the banking
sector, where banking business strategies overlap. It is not possible to highlight
one single bank performance indicator that would give the best results. In no
case (bank pair) was there an absolute correlation between banks in all banking
performance indicators, suggesting that the model requires the use of different
banking performance indicators and that it is not sufficient to draw conclusions
about herding behaviour in the banking sector by testing only one indicator,
such as return on assets.

s e N =

model.

and cash equivalents
and cash equivalents
and cash equivalents
Cash and deposits at central banks are used as an alternative indicator for testing of the

° Due to the design of the Bank of Lithuania, which is the Regulator of the banks in Lithuania,
to ask banks to rapidly increase the liquidity positions in 2015, in years 2015 and 2016
banks did not publish their liquidity indicators.
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Table 2

Model performance to identify indirect interconnections in the Baltic banking
sectors during years 2010-2018

LV10714 LVHVIS EE10714 EEI‘LIS LTIOVH LTM—[B

Total number of possible 634 732 244 382 194 88
interconnections
Share of strong 8,2 5,7 6,1 5,5 4,1 4,5

interconnections, %

Share of medium 5,4 4,8 2,5 34 52 5,7
interconnections, %

Share of weak 3,3 4,2 4,5 5,5 52 34
interconnections, %

Total share of 16,9 14,8 13,1 14,4 14,4 13,6
interconnections, %

Source: author’s created, based on research results

From Table 2, it can be observed that the banks in the Latvian banking
sector are the most closely indirectly interconnected, although the share
of interconnections is decreasing. The share of strong interconnections is
particularly declining (from 8.2% in 2010-2014 to 5.7% in 2014-2018). A similar
trend of declining strong interconnections is observed in the Estonian banking
system. Looking at all study periods of the Baltic banking sectors, it is not
possible to distinguish any separate tendency whether there is a dominance of
the strong or weak interconnections in all time periods.

Importantly, a smaller number of banks, and consequently a smaller total
number of possible interconnections, is not followed by a higher proportion of
identifiable interconnections.

The results of the model show that the Latvian banking sector is the most
closely indirectly interconnected, followed by the Estonian banking sector. The
developed model shows the Lithuanian banking sector as weakly indirectly
interconnected, which is also confirmed by expert assessment.

From the obtained results when testing the Latvian banking system, it can
be concluded that not all banks were interdependent. In the period 2014-2018
there were 35 pairs of banks (in 2010-2014 there were 37), which did not show
interdependence in any of the examined indicators. Even though the Latvian
banking sector in 2014-2018 has undergone radical changes, especially in the
field of business strategies (and to a lesser extent in the area of macro-prudential
regulation), the banking sector is still very closely interconnected.

In Latvia, the period 2010-2014 is marked by strong interconnections
between banks, which, moreover, are absolutely one-way in most of them. This
time period also highlights the importance of using different indicators to test
the interconnection of banks.
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Figure 1. Representation of indirect interconnectedness of the Latvian banking
sector during years 2010-2014

Source: author’s created, based on research results
In the Latvian banking sector, the indirect interconnectedness is increasing

over time for some banks. Also, some banks are increasing their systemic
importance in the overall system.
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Figure 2. Representation of indirect interconnectedness of the Latvian banking
sector during years 2014-2018

Source: author’s created, based on research results

In the Latvian banking system, the most lasting links are formed in the return
on assets and liquidity ratio. The role of the capital multiplier (an indicator of
a bank’s business risk) in explaining the relationship between banks has only
increased over time.

In Latvia, the so-called Scandinavian banks are on the periphery, while
in Estonia these banks occupy a central place in the system. Banks in Estonia
are most interconnected through capital multiplier, loan portfolio growth and
return on assets.
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Figure 3. Representation of indirect interconnectedness of the Estonian banking
sector during years 2010-2014

Source: author’s created, based on research results

At the same time, similarly to Latvia, there were 27 pairs of banks in
Estonia (in the period 2010-2014 there were 17 pairs), which did not show any
interrelations in the tested banking performance indicators, showing that there
are also banks in Estonia that act completely independently.

Indicators that are able to identify indirect interconnectedness change over
time; also, significance of some indicators change during the periods analysed
(such as ROA and EM).

49



NN NN NN N N N N
P*X»)(» p)(-* p)(' px-x-* P*)(- P>(> PX'X»* p)(-* p)(' px-x-* P*X» P>(> P)(-X»* p)(-* PX'
ROA EM CASH LOA T1 capital
pr=p<005 p*=05<p<01 p*=0l1<p<0,l5

Figure 4. Representation of indirect interconnectedness of the Estonian banking
sector during years 2014-2018

Source: author’s created, based on research results

During test period of 2014-2018 in Estonian banking system micro-
networks of banks are visible between some banking performance indicators,
which indicates the importance of using different performance indicators to
identify subgroups.
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Figure 5. Representation of indirect interconnectedness of the Lithuanian banking
sector during years 2010-2014

Source: author’s created, based on research results

Analysing the development of the interconnections over time, it can be
observed that in Lithuania, unlike in Latvia, they are not long-term (see Figures
5 and 6).

The relative independence of Lithuanian banks can be explained by the fact
that with a small number of banks they have successfully divided the market
and their business strategies do not overlap or overlap slightly.

In the period 2014-2018, despite the approbation of the Basel III framework,
the introduction of macroprudential regulation, and the increased improvement
of the prevention of money laundering and terrorist financing in banks, banks
were still able to follow the previously developed business strategies, as the data
was not the so-called “white cloud” but showed a certain trend.
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Figure 6. Representation of indirect interconnectedness of the Lithuanian banking
sector during years 2014-2018, replacing liquidity ratio with cash balances
and deposits with central banks

Source: author’s created, based on research results

The use of the return on assets as the sole indicator to determine the
indirect links between banks is insufficient, as banks can coordinate or copy
the actions of another bank in other areas of business strategy, such as liquidity
management or lending.

There are two banking groups in the Baltics that play an important role
in the local banking sector — Swedbank and SEB banka. Besides, in Estonia
the subsidiaries of these banks are on the periphery of the rest of the system.
Therefore, the author chose to check whether in the case the subsidiaries of these
banks are more closely interconnected with each other (cross-border context)
than with other banks in the local sector. The time period for robustness check
years 2014-2018 were chosen. The following banking performance indicators
were selected for the test: capital multiplier, return on assets, cash balance,
capital adequacy ratio and customer loans. As before, it was chosen to test the
changes in these indicators.
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Figure 7. Representation of indirect interconnectedness of the Baltic banking group
banks during years 2014-2018

Source: author’s created, based on research results

Figure 7 shows that, in general, banks are not closely interconnected, and
their business strategies are relatively independent of each other. The results
also show that these subsidiaries of Scandinavian banks are more closely
interconnected within their local banking network (based on previous results).

Another robustness check was carried out, in order to make sure that
the developed model is not only valid for determining the indirect inter-
connectedness between banks in the Baltic banking sectors and that the Baltic
banking sectors do not have unique preconditions for the applicability of the
model. Therefore, the model is tested on banks in the Finnish banking sector in
2014-2018. Although it was previously chosen to try to test the model on the
Slovak banking market, which is more similar to the Baltic banking markets,
data acquisition problems prevented the Slovak banking sector from being used
in robustness checks — most banks only had to publish quarterly public reports
once every six months, rather than quarterly, which would provide too few data
points to perform a reliable Granger causality test.

At the same time, it should be noted that a large proportion of banks in the
Finnish financial sector are publicly listed companies or that their debt securities
are quoted on a stock exchange, and therefore other systemic risk assessment
methods, such as ACoVAR, are more appropriate for determining interdependence.
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The sample of the study includes the following banks: OP (Pohjola bank),
Svenska Handelsbanken, Nordea bank, Danske bank, Alandsbanken, Aktia bank.
The main market for OP, Alandsbanken and Aktia is Finland. When testing
6 banks, 26 mutual indirect links were obtained: ROA - 8, EM - 9, LOA - 2,
LCR - 5, CET1 - 2. The share of identified links out of the total number of
possible indirect interconnections is 21.3%, moreover, the share of strong indirect
interconnections is 9.0%, the share of medium indirect interconnections is 6.6%,
but the share of weak indirect interconnections is 5.7%. The model showed two
banking pairs between which no indirect interconnections were identified (less
than in other banking networks).

At the same time, the capital multiplier micro-network between Nordea,
Aktia, Alandsbanken and Danske is more visible than in other banking
networks. It can be seen from Figure 8 that the real impetus is given by Nordea,
which in turn creates links between the other participating banks in the form
of a second-round effect.

N N NN NN
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Figure 8. Representation of indirect interconnectedness of the Finnish banking
sector during years 2014-2018

Source: author’s created, based on research results
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The model is suitable for modelling the indirect interconnectedness
between banks in banking systems where bank securities are not listed on stock
exchanges and it is not possible to obtain the fair value of the bank from market
(trading) data.

The main shortcomings of the model are the inability to identify bank
interconnections in small banking sectors with banks whose bank business
strategies do not overlap, as well as if there is a missing data point in a particular
time series, including if part of the time series of indicators is non-stationary —
banks’ place in the system interconnections will be underestimated. It is not
proper to use interpolation methods to model the value of a particular missing
data point, as this would disrupt the trend of the overall data set and increase
the likelihood that the Granger causality test would give false results.

The reliability of the results also requires that the indicators chosen are
constant over a given period of time. At the end of 2014, the Basel III framework
(Basel Committee on Banking Supervision, 2014) entered into force, which
brought about structural changes in selected indicators, such as the capital
adequacy ratio. This was another reason to split the study periods before 2014
and after 2014.

The stability of the results of the developed model is also confirmed by the
alternative models showing a similar general trend: the PCA model determining
the interdependence of the whole banking system, as well as HeatMaps. The
developed model is valid for testing the interdependence of enterprises in other
sectors, such as insurance or investment funds.
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CONCLUSIONS AND PROPOSALS
OF THE DISSERTATION

The conclusions made in the dissertation are as follows:

1.

N

Systemic risk is an extreme case risk that a bank’s operational problems
will cause operational problems for other participants in the banking
sector, that could lead to decrease in growth of the overall economy.
Systemic risk differs from systematic or market risk in that it is not so
much related to fluctuations in the business and market development
cycle, but to the interdependence of banks (assets) from internal or ex-
ternal factors. Traditionally, systemic risk is concentrated in only a small
number of market participants.

Systemic risk has the following aspects: exposure of the bank’s assets to
a particular economy, closeness of the bank’s interconnection with other
market participants, the bank’s ability to be quickly and completely
replaced, the bank’s exposure to relevant foreign markets, complexity
of the bank’s legal framework. A bank may not have a large exposure
to a particular economy, but it may be closely linked to other banks in
order to be able to trigger a systemic event.

Systemic risk management in small economies is particularly important
when there is an inefficient market and asymmetric access to informa-
tion, which creates problems in determining the level of systemic risk.
In addition, in small economies it is easier for banks to choose herding
behaviour but rescuing banks by using funds from the state budget is
a fiscally cumbersome measure.

Under certain preconditions, it is optimal for banks to adopt the herding
behaviour in risk taking, which in turn leads to instability in the banking
sector, with the lender of last resort having to bail out the banking group
rather than one or none bank at all.

. Depositors’ and investors  tolerance of banks and state guarantees en-

courage banks to take excessive risks, including building a correlated
investment portfolio with other banks.

The most important factor that increase the systemic risk on the part of
the Regulator is its desire for uniform banking strategies, that is, those
banks that are able to withstand common shocks with a similar capital
structure, thus deterring banks from implementing different strategies,
as well as the ability of banks to perceive a possible penalty as an option
and not as a function of the extent of the infringement committed.

In small countries the strong banking lobby, the political cycle, and the
lower comprehension of politicians make it easier to influence the regu-
latory framework for banks, leading to increased risk of a systemic event.
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17.

18.

19.

20.

21.

The prevalence of subsidiaries of global banks in a small open economy
may adversely affect systemic risk, as these subsidiaries may not comply
with the Regulator’s policy of mitigating systemic risk by receiving
capital support from the parent bank. Besides, these subsidiary banks
are able to serve as donors to the parent banks during a systemic event.
When systemic risk materialises, not only do banks have a direct dom-
ino effect with banks that are directly tied by financial flows, but due
to the information domino effect, unrelated banks also suffer from the
consequences of the systemic risk.

The regulation of systemic risk in the wake of the global financial crisis
has received increased attention through the establishment of new insti-
tutions at European level, as well as the transfer of more power to the
European Central Bank to address systemic risk issues.

In the Baltic countries, as in other small economies, where banks are
mostly non-listed, the classical systemic risk assessment models are not
applicable.

With the development of systemic risk modelling and approbation of
the latest ideas, the critique of these models and the found shortcomings
also develop. The most popular models, such as SRISK and ACoVAR,
largely express systematic risk and, in pre-crisis periods, underestimate
systemic risk.

Network models well illustrate the interconnectedness aspect of the
systemic risk, which is one of the most difficult to identify.

Using the Granger causality analysis of banking performance indicators,
it is possible to determine the indirect interconnectedness of banks over
a longer period of time and to prove the existence of a herding behaviour.
The Latvian banking system is much more interconnected than the
Estonian banking system. Latvian banks maintain close ties with each
other, even if their business models change.

During test period of 2014-2018 in Estonian banking system micro-net-
works of banks are visible between some banking performance indica-
tors, which indicates the importance of using different performance
indicators to identify subgroups.

For Lithuania, where the number of banks is below 10 and there is
no strong overlap in banking business strategies, the developed model
shows a weak interconnection within banks.

In Latvia, Scandinavian banks are on the periphery of the system, while
in Estonia they are at the centre of the system.

In Latvia, banks that could be considered systemically important from
indirect interconnectedness aspect change over time.

Subsidiaries of Scandinavian banks are more closely indirectly intercon-
nected with other banks in each country than within banking groups.
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Banks operating within the framework of the freedom to provide
services or through a branch play an important role in certain indirect
networks of the Baltic and Finnish banking sectors.

In some periods, some banks stand out with non-stationary time series.
This means that possible indirect interconnections between these banks
and other banks will not be identified. In banking systems where the
number of banks is small, as in Lithuania, this factor can be an obstacle
to identifying the banking interconnections if most of the banking
indicators are excluded from further analysis.

Indicators that can identify indirect interconnections change over time.
At the same time, certain indicators, such as return on assets and capital
multiplier, are important in identifying the indirect interconnectedness
in all time periods studied.

The developed model is also applicable to determine the indirect inter-
connectedness aspect of systemic risk of enterprises in other sectors.
Using the obtained results of the causal interconnections of the banking
indicators of the Baltic banking sectors in the periods 2010-2014 and
2014-2018 allows to confirm the hypothesis that a model that is based
on the indirect interconnections of banking performance indicators can
be used to assess the indirect interconnectedness aspect of systemic risk
of the Baltic banking sectors.

Based on the results and conclusions of the dissertation, the author makes
the following recommendations:
The local Latvian, Lithuanian and Estonian Regulator:

1.

Regularly review systemic risk assessment models, by calibrating them
with the latest scientific ideas.

When assessing systemically important institutions, supplement the
indicator of bank indirect interconnectedness with the Granger causality
test or other network model to assess indirect interrelations of banks
more fully.

If cross-border banking consolidation takes place in the national banking
system, then it is necessary to review the suitability of existing systemic
risk models — when new banks enter the market, introduce adjustments
in the valuation. It is important to review these adjustments regularly.

European Banking Authority:

4.

5.

To develop research on determining the indirect interconnections be-
tween banks to better assess the aspects of systemic risk.

Revise the systemic risk assessment criteria to better integrate the
concerns of small open economies, such as the heterogeneity in bank
business models, regional dependence on parent banks or the small
number of banks.
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6. Consider introducing a systemic risk charge that would provide more
objective incentive for banks to avoid systemic risk rather than requiring
them to maintain capital requirements.

7. To harmonize the information to be provided in the quarterly financial
statements of banks licensed in the euro area, aiming at the provision of
more comprehensive information.

Representatives of bank owners and executives to banks licensed in

Latvia and Estonia:

8. Assess its indirect interconnections with other banks in the sector and
identify which indirect links should not be further promoted in order
to avoid too close links during a crisis, which could lead to limited
financial resources available for bank stabilisation.

9. Evaluate reputational risks from the possible role of a “copier” of
other banks business strategies, which lead to increased caution of
other market participants when selecting with whom to conduct mutual
transactions.

Depositors:

10. Add another criterion to the deposit strategy — whether the bank is
considered systemic and has strong links with other banks, and revise
deposit strategy accordingly depending on the overall stability of the
financial system.

Researchers:

11.If in some periods some banks are excluded from the analysis due to
non-stationary time series, then it is necessary to select alternative busi-
ness performance indicators that increase the objectivity of the obtained
results.

12. Considering that bank performance indicators that have a signalling
power change in different time periods, it is necessary to try alternative
banking performance indicators after the initial analysis.

13. To prevent bias in the input data, such as the different minimum indica-
tor values set by the Regulator for different banks, it is necessary to use
changes in the indicators in the analysis.

University lecturers:

14. To supplement the content of the study course program “Financial
Engineering” with the section “Assessment of the Systemic Risk in the
Banking Sector” and to develop methodological study materials that
would describe the basic principles of different types of systemic risk
assessment models, analysis of systemic risk factors, as well as the con-
sequences of herding behaviour in the banking sector.
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