
 
 

 
 
 
 
 
 
 
 

 
“A European sectorial-based risk analysis: 

Assessment of the systemic risk using CoVaR” 
 
 

 
 
 
 
 
 
 

Thesis presented by 

Marceau Hubert 

 
Supervisor 

Alain de Crombrugghe de Pickendaele (UCL/UNamur) 

 
Supervisor and Reader 

Lenard Lieb (Maastricht University) 

  
 

2018 ……. 
 
 

In order to obtain the Double Degree 

Master 120 en Sciences économiques, Orientation générale, Finalité 
spécialisée (UCL/UNamur) 

        
and 

 
Master of Science in Economics (Maastricht University) 

 
 
 
 
 
 
 
Ecole d’économie de Louvain/UCL • Place Montesquieu 3 • 1348 Louvain-la-Neuve / Belgium 
Département des Sciences économiques/UNamur • Rempart de la Vierge 8 • 5000 Namur / Belgium 
Maastricht University School of Business and Economics • PO Box 616, 6200 MD Maastricht /The Netherlands 



 
 

 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 



 
 

 



 
 

 

 



 
 

 

 

 

 

 



 
 

  



 
 

                                                           
 

 



 
 

                                                           

 



 
 

                                                           
 



 
 



 
 



 
 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

https://papers.ssrn.com/sol3/cf_dev/AbsByAuth.cfm?per_id=33796


 
 



 
 

𝑥



 
 



 
 

 

 

 

 

 



 
 



 
 

                         

     =                     

                         (1.  

                  (1.

 

  



 
 



 
 



 
 

β

𝛾

                𝛾

𝛾



 
 

𝛾

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 



 
 



 
 



 
 



 
 



 
 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 



 
 



 
 

 



 
 



 
 



 
 



 
 

 



 
 



 
 



 
 



 
 



 
 



 
 



 
 

 

 

                                                           

 



 
 

 

 

                                                           



 
 

                                                                                                                                                                                         



 
 

 Au
tom

obil
es &

 Pa
rts 

 Ba
nks

  

 Ba
sic 

Res
our

ces
  

 Ch
em

ical
s  

 Co
nstr

ucti
on 

& M
ate

rials
  Fin

anc
ial S

erv
ices

  

 Fo
od &

 Be
ver

age
  

 He
alth

 Ca
re  

 Ind
ustr

ials
 

 Ins
ura

nce
  

 Me
dia 

 

 Oil
 & G

as 

 Pe
rso

nal 
& H

ous
eho

ld G
ood

s 

 Re
al E

stat
e 

 Re
tail 

 Te
chn

olog
y  

 Te
leco

mm
unic

atio
ns  

 Tra
vel 

& L
eisu

re 

 Uti
litie

s 

-.
0
4

5
-.

0
4

-.
0
3

5
-.

0
3

-.
0
2

5

D
e
lt
a
C

o
V

a
R

-.06 -.04 -.02 0
1%-VaR

Sectors Fitted values

correlation -0.010

correlation 1%-VaR and DeltaCoVaR



 
 



 
 



 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 



 
 



 
 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

https://ideas.repec.org/h/bis/bisifc/34-23.html
https://ideas.repec.org/h/bis/bisifc/34-23.html
https://ideas.repec.org/h/bis/bisifc/34-23.html
https://ideas.repec.org/s/bis/bisifc.html


 
 



 
 



 
 

 

DAIMLER Automobiles & Parts DE BCO SANTANDER Banks ES ARCELORMITTAL Basic Resources LU

VOLKSWAGEN PREF Automobiles & Parts DE BNP PARIBAS Banks FR UPM KYMMENE Basic Resources FI

BMW Automobiles & Parts DE ING GRP Banks NL STORA ENSO R Basic Resources FI

CONTINENTAL Automobiles & Parts DE INTESA SANPAOLO Banks IT TENARIS Basic Resources IT

MICHELIN Automobiles & Parts FR BCO BILBAO VIZCAYA ARGENTARIABanks ES VOESTALPINE Basic Resources AT

FIAT CHRYSLER AUTOMOBILES Automobiles & Parts IT UNICREDIT Banks IT AURUBIS Basic Resources DE

RENAULT Automobiles & Parts FR GRP SOCIETE GENERALE Banks FR IMERYS Basic Resources FR

FERRARI Automobiles & Parts IT DEUTSCHE BANK Banks DE OUTOKUMPU Basic Resources FI

VALEO Automobiles & Parts FR KBC GRP Banks BE ANHEUSER-BUSCH INBEV Food & Beverage BE

PEUGEOT Automobiles & Parts FR CREDIT AGRICOLE Banks FR DANONE Food & Beverage FR

PORSCHE PREF Automobiles & Parts DE CAIXABANK Banks ES PERNOD RICARD Food & Beverage FR

FAURECIA Automobiles & Parts FR ABN AMRO GROUP Banks NL HEINEKEN Food & Beverage NL

RHEINMETALL Automobiles & Parts DE ERSTE GROUP BANK Banks AT KERRY GRP Food & Beverage IE

NOKIAN RENKAAT Automobiles & Parts FI COMMERZBANK Banks DE HEINEKEN HLDG Food & Beverage NL

PIRELLI & C. S.P.A. Automobiles & Parts IT BCO SABADELL Banks ES DAVIDE CAMPARI Food & Beverage IT

PLASTIC OMNIUM Automobiles & Parts FR BANK OF IRELAND GROUP Banks IE GLANBIA Food & Beverage IE

HELLA Automobiles & Parts DE MEDIOBANCA Banks IT REMY COINTREAU Food & Beverage FR

SCHAEFFLER AG Automobiles & Parts DE NATIXIS Banks FR VISCOFAN Food & Beverage ES

BASF Chemicals DE BANKINTER Banks ES BAYER Health Care DE

AIR LIQUIDE Chemicals FR BANCO BPM Banks IT SANOFI Health Care FR

LINDE TENDERED Chemicals DE BANKIA Banks ES PHILIPS Health Care NL

AKZO NOBEL Chemicals NL FINECOBANK Banks IT FRESENIUS Health Care DE

KONINKLIJKE DSM Chemicals NL UBI BCA Banks IT ESSILOR INTERNATIONAL Health Care FR

COVESTRO Chemicals DE AIB GROUP Banks IE FRESENIUS MEDICAL CARE Health Care DE

UMICORE Chemicals BE RAIFFEISEN BANK Banks AT MERCK Health Care DE

SOLVAY Chemicals BE BCO COMERCIAL PORTUGUES Banks PT UCB Health Care BE

SYMRISE Chemicals DE BPER Banca Banks IT GRIFOLS Health Care ES

ARKEMA Chemicals FR VINCI Construction & MaterialsFR QIAGEN Health Care DE

BRENNTAG Chemicals DE CRH Construction & MaterialsIE ORPEA Health Care FR

LANXESS Chemicals DE SAINT GOBAIN Construction & MaterialsFR EUROFINS SCIENTIFIC Health Care FR

K + S Chemicals DE HEIDELBERGCEMENT Construction & MaterialsDE IPSEN Health Care FR

EVONIK INDUSTRIES Chemicals DE BOUYGUES Construction & MaterialsFR GALAPAGOS Health Care BE

FUCHS PETROLUB PREF Chemicals DE ACS Construction & MaterialsES ABLYNX Health Care BE

IMCD Chemicals NL EIFFAGE Construction & MaterialsFR RECORDATI Health Care IT

WACKER CHEMIE Chemicals DE FERROVIAL Construction & MaterialsES BIOMERIEUX Health Care FR

TOTAL Oil & Gas FR KINGSPAN GRP Construction & MaterialsIE ORION B Health Care FI

ENI Oil & Gas IT HOCHTIEF Construction & MaterialsDE GERRESHEIMER Health Care DE

REPSOL Oil & Gas ES WIENERBERGER Construction & MaterialsAT VIVENDI Media FR

TECHNIPFMC Oil & Gas FR BOSKALIS WESTMINSTER Construction & MaterialsNL RELX NV Media NL

NESTE Oil & Gas FI EURONEXT Financial Services FR PUBLICIS GRP Media FR

GALP ENERGIA Oil & Gas PT AAREAL BANK Financial Services DE WOLTERS KLUWER Media NL

OMV Oil & Gas AT BOLSAS Y MERCADOS Financial Services ES PROSIEBENSAT.1 MEDIA Media DE

SIEMENS GAMESA Oil & Gas ES AZIMUT HLDG Financial Services IT SES Media LU

SBM OFFSHORE Oil & Gas NL DEUTSCHE BOERSE Financial Services DE SPRINGER (AXEL) Media DE

SAIPEM Oil & Gas IT GRP BRUXELLES LAMBERT Financial Services BE RTL GRP Media LU

MONCLER P&H Goods IT EXOR NV Financial Services IT TELENET GRP HLDG Media BE

UBISOFT ENTERTAINMENT P&H Goods FR AMUNDI Financial Services FR EUTELSAT COMMUNICATION Media FR

OSRAM LICHT P&H Goods DE WENDEL Financial Services FR LAGARDERE Media FR

HUGO BOSS P&H Goods DE ACKERMANS & VAN HAAREN Financial Services BE JCDECAUX Media FR



 
 

 

SEB P&H Goods FR SIEMENS Industrials DE INMOBILIARIA COLONIAL Real Estate ES

CHRISTIAN DIOR P&H Goods FR EDENRED Industrials FR ICADE Real Estate FR

AMER SPORTS P&H Goods FI RANDSTAD Industrials NL COFINIMMO Real Estate BE

BIC P&H Goods FR ALSTOM Industrials FR Kering Retail FR

LVMH MOET HENNESSY P&H Goods FR BUREAU VERITAS Industrials FR Industria de Diseno Textil SA Retail ES

UNILEVER NV P&H Goods NL GEA GRP Industrials DE AHOLD DELHAIZE Retail NL

L'OREAL P&H Goods FR Getlink Industrials FR CARREFOUR Retail FR

ADIDAS P&H Goods DE PRYSMIAN Industrials IT ZALANDO Retail DE

HENKEL PREF P&H Goods DE ADP Industrials FR DELIVERY HERO AG Retail DE

HERMES INTERNATIONAL P&H Goods FR KION GROUP Industrials DE JERONIMO MARTINS Retail PT

LUXOTTICA P&H Goods IT SARTORIUS PREF. Industrials DE KESKO Retail FI

BEIERSDORF P&H Goods DE ELIS Industrials FR ETS COLRUYT Retail BE

SAP Technology DE AALBERTS INDUSTRIES Industrials NL CASINO GUICHARD Retail FR

ASML HLDG Technology NL LEONARDO Industrials IT METRO AG Retail DE

NOKIA Technology FI REXEL Industrials FR DISTRIBUIDORALIMENTACION Retail ES

INFINEON TECHNOLOGIES Technology DE DASSAULT AVIATION Industrials FR IBERDROLA Utilities ES

CAP GEMINI Technology FR BOLLORE Industrials FR ENGIE Utilities FR

DASSAULT SYSTEMS Technology FR MAN Industrials DE E.ON Utilities DE

STMICROELECTRONICS Technology IT HUHTAMAKI Industrials FI VEOLIA ENVIRONNEMENT Utilities FR

ATOS Technology FR ANDRITZ Industrials AT RWE Utilities DE

UNITED INTERNET Technology DE SCHNEIDER ELECTRIC Industrials FR SNAM RETE GAS Utilities IT

ILIAD Technology FR DEUTSCHE POST Industrials DE FORTUM Utilities FI

INGENICO Technology FR SAFRAN Industrials FR EDP ENERGIAS DE PORTUGAL Utilities PT

SCOUT24 Technology DE AMADEUS IT GROUP Industrials ES RED ELECTRICA Utilities ES

GEMALTO Technology NL LEGRAND Industrials FR GAS NATURAL SDG Utilities ES

ALTRAN TECHNOLOGIES Technology FR KONE B Industrials FI TERNA Utilities IT

SILTRONIC Technology DE WIRECARD Industrials DE ENDESA Utilities ES

SOPRA STERIA GROUP Technology FR ATLANTIA Industrials IT EDF Utilities FR

ASM INTERNATIONAL Technology NL ABERTIS INFRAESTRUCTURAS Industrials ES ENAGAS Utilities ES

BE SEMICONDUCTOR Technology NL THALES Industrials FR UNIPER Utilities DE

SOFTWARE Technology DE AENA SME Industrials ES ENEL Utilities IT

DEUTSCHE TELEKOM Telecommunications DE THYSSENKRUPP Industrials DE ENEL Utilities IT

TELEFONICA Telecommunications ES CNH Industrial NV Industrials IT ITALGAS Utilities IT

ORANGE Telecommunications FR WARTSILA Industrials FI RUBIS Utilities FR

TELECOM ITALIA Telecommunications IT MTU AERO ENGINES Industrials DE INNOGY Utilities DE

KPN Telecommunications NL SMURFIT KAPPA GRP Industrials IE SUEZ ENVIRONNEMENT Utilities FR

ELISA CORPORATION Telecommunications FI TELEPERFORMANCE Industrials FR A2A Utilities IT

ALTICE NV A Telecommunications NL AIRBUS Industrials FR ACCOR Travel & Leisure FR

PROXIMUS Telecommunications BE EURAZEO Industrials FR RYANAIR Travel & Leisure IE

CELLNEX TELECOM Telecommunications ES METSO Industrials FI SODEXO Travel & Leisure FR

FREENET Telecommunications DE FRAPORT Industrials DE PADDY POWER BETFAIR Travel & Leisure IE

1&1 Drillisch Telecommunications DE VOPAK Industrials NL LUFTHANSA Travel & Leisure DE

TELEFONICA DEUTSCHLAND Telecommunications DE PHILIPS LIGHTING NV Industrials NL AIR FRANCE-KLM Travel & Leisure FR

ORANGE Telecommunications FR GRENKE N Industrials DE ELIOR GROUP Travel & Leisure FR

TELECOM ITALIA Telecommunications IT KONECRANES Industrials FI

KPN Telecommunications NL SPIE Industrials FR

ELISA CORPORATION Telecommunications FI DUERR Industrials DE

ALTICE NV A Telecommunications NL BPOST SA Industrials BE

PROXIMUS Telecommunications BE ALLIANZ Insurance DE

CELLNEX TELECOM Telecommunications ES AXA Insurance FR

FREENET Telecommunications DE MUENCHENER RUECK Insurance DE

1&1 Drillisch Telecommunications DE ASSICURAZIONI GENERALI Insurance IT

TELEFONICA DEUTSCHLAND Telecommunications DE SAMPO Insurance FI

UNIBAIL-RODAMCO Real Estate FR NN GROUP Insurance NL

Vonovia SE Real Estate DE AEGON Insurance NL

DEUTSCHE WOHNEN Real Estate DE AGEAS Insurance BE

GECINA Real Estate FR SCOR Insurance FR

KLEPIERRE Real Estate FR ASR NEDERLAND NV Insurance NL

LEG IMMOBILIEN Real Estate DE POSTE ITALIANE Insurance IT

MERLIN PROPERTIES SOCIMI Real Estate ES CNP ASSURANCES Insurance FR

AROUNDTOWN (FRA) Real Estate DE MAPFRE Insurance ES

BUWOG Real Estate AT HANNOVER RUECK Insurance DE

FONCIERE DES REGIONS Real Estate FR
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