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Disclaimer

2

The views expressed in this presentation are those of the 

authors and do not necessarily represent the views of the 

European Central Bank and the Eurosystem.
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Literature comparison
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Reference Sectors

Multi -

variate 

shock

Multi -

country

Liquidity 

and 

solvency

Overlapping 

portfolios

Fire 

sales

Security -level 

price impact

Aikman et al. (2019)

Banks, funds, ICPF 

(representative 

agents )

Caccioli et al. (2020) Banks, funds, insurers

Chretien et al. (2020) Banks, funds, insurers

Farmer et al. (2020) Banks, (hedge) funds

Roncoroni et al. (2021) Banks, funds

Our framework Banks, funds, insurers

X X X

X X

X

X X X X

X

X X X

X X X

X X X

| | |

| | | |

| | | | |

| |

||
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Literature comparison (ctd.)
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Reference Time horizon
Correlated 

defaults

Income 

channel

Default 

contagion

Funding 

shock

Derivatives/

margin calls

Portfolio 

opt.

Aikman et al. (2019) 1 month

Caccioli et al. (2020) Instantaneous

Chretien et al. (2020) Instantaneous

Farmer et al. (2020) <1 month

Roncoroni et al. (2021)
35 years 

(uncertainty)

Our framework
Quarterly and 

high frequency

X X X

X

X X

X X

X

X X

| | |

| | | | | |

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|

|
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Unique features
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SECTOR

COVERAGE

Banks (tested 
foundations)

Banks (tested 
foundations)

Investment 
funds

Investment 
funds

Insurance 
companies
Insurance 
companies

DATA

COVERAGE

COREP, FINREP, 
SHS-G, Moodyôs, 

RIAD, GLEIF, CSDB

COREP, FINREP, 
SHS-G, Moodyôs, 

RIAD, GLEIF, CSDB

Lipper IM by 
Refinitiv

Lipper IM by 
Refinitiv

SHS-S and 
EIOPA SII data

SHS-S and 
EIOPA SII data

DATA

COVERAGE

Granular 
exposures and 

aggregated 
exposures for 

gaps

Granular 
exposures and 

aggregated 
exposures for 

gaps

Quarterly update 
frequency as 

benefit of using 
COREP/FINREP 
as data source 

(instead of every 
two years for 
EBA ST data 
templates)

Quarterly update 
frequency as 

benefit of using 
COREP/FINREP 
as data source 

(instead of every 
two years for 
EBA ST data 
templates)

SHOCKS

Built to take 
EBA TD 

benchmark 
parameters as 

inputs

Built to take 
EBA TD 

benchmark 
parameters as 

inputs

Usage of mid-
and short- term 
scenarios 
possible

ÅEBA*

ÅEIOPA**

ÅESMA**

Usage of mid-
and short- term 
scenarios 
possible

ÅEBA*

ÅEIOPA**

ÅESMA**

MODELLING

First and 
second round 

effects

First and 
second round 

effects

Price impact 
(incl. price-at-

risk)

Price impact 
(incl. price-at-

risk)

Income 
considered as 

buffer

Income 
considered as 

buffer

Asset and 
liability side 
dynamics

Asset and 
liability side 
dynamics

Other sectors 
included to ñclose 
the systemò

Other 
financial 
agents

Other 
financial 
agents

NFCsNFCs

HouseholdsHouseholds

* EBA: 3-year macrofinancial scenario 

** EIOPA/ESMA: instantaneous shock scenario
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Our exposure networks: 377 banks, 12655 funds
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Loans Securities holdings

An edge shows that a bank/fund holds assets issued by another entity in a 

given sector. Granular securities data are covering 7% of total bank assets.

An edge represents a loan from a bank to another entity in a given 

sector. Granular loan data are covering 21% of total bank assets.
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Scenario:

Covid-19 adverse severe scenario used in the 2020 ECB VA exercise

with a GDP decline of 12.6% y-o-y in 2020

Default shocks:

Merton model geometric Brownian motion parameters regressed on scenario 

variables using Bayesian Model Averaging (BMA) + ECB top-down models by 

country/sector for aggregate exposures (Gross and Poblaci·n (2017))

Market shock:

Country-level stock market shocks

Redemption shock:

Fund-level exogenous redemptions using BMA approach (Gourdel et al. (2019))

Scenario and exogenous shocks

7
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Exogenous
Shocks

Stress Test Scenario

Deterministic 
shocks

[Stochastic shock: NFC defaults] 
+ Top-Down parameters

Satellite 
models

System 
in Q1

Initial 
system

time

System 
in Q2

Market
Redemptions
Surrenders

Defaults Income*

Q1

Immediate
Impact

*Income channel is, e.g., approximated from EBA 

2021 ST exercise and FINREP data

Effects of defaults

Price equilibrium

Endogenous
Reactions

High 
frequency
dynamics

Effects of defaults

Price equilibrium

Update solvency status (defaults)

Interbank liquidity withdrawals

Unsecured borrowing

Redemptions Fire sales

Update liquidity status (defaults)

Q2

It
e

ra
te

d
 u

n
til

 n
o
 f

u
rt

h
e

r 
lo

ss
e

s

Modelling framework
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Median losses
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Default losses Market losses

System 1.9 2.9

Exogenous Endogenous Exogenous Endogenous

Banks 0.7 0.2 0.3 0.3

Funds 0.9 0.05 0.9 1.4

Note: Median losses expressed as a percentage of total system assets.

Default losses: loan losses and price decline 

of corresponding issued securities

o No policy response (relief measures or 

moratoria): more endogenous bank defaults* 

o Funds directly exposed to real economy**

Market losses: stock market shocks and 

endogenous fire sale losses

o Banksô portfolio changes mainly due to 

fundsô fire sales

o Endogeneity matters (scenario design)

*
**
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ÅBanksô exogenous default losses are 

the main driver of losses (credit risk 

channel)

Å All other channels combined lead to a 

similar amount of losses

Å Endogenous market losses are 

persistent due to fire sales, which are 

caused by investment funds

Å Losses from endogenous defaults 

exhibit a multi-modal property due to 

stochastic bank defaults

Drivers of bank losses 

Histogram of losses from exogenous shocks and from endogenous reactions 

(contagion) for banks based on 10000 Monte Carlo simulations (in percentage of total

banking sector assets).

ôDefaults, Exogenousô refer to NFC defaults. ôMarket, Exogenousô refers to exogenous

market losses both from the market scenario and from the price drop of exogenously

defaulting NFCs issuing securities. ôEndogenousô losses are model-driven.

10
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Histogram of losses from exogenous shocks and from endogenous reactions

(contagion) for funds based on 10000 Monte Carlo simulations (in percentage of total 

investment fund sector assets).

ôDefaults, Exogenousô refer to NFC defaults. ôMarket, Exogenousô refers to exogenous 

market losses both from the market scenario and from the price drop of exogenously 

defaulting NFCs issuing securities. ôEndogenousô losses are model-driven.

Å Funds losses due to exogenous 

shocks are larger compared to the 

ones observed for the banking sector

Å Only a few leveraged funds (via bank 

loans) default in our simulations but 

persistently

Å Given their portfolio structure, funds 

are not exposed to defaulting banks in 

our sample but losses from fire sales 

are significant

Drivers of fund losses 

11
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Fundsô impact on banksô capital ratios
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Distribution of average bank capital depletion along the 10000 Monte Carlo simulations. VA results 

on credit losses refer only to the first two quarters of 2020. 

ÅSomewhat higher loan loss impact 

than in ECB VA from: 

o COREP PDs

o Correlated default events

ÅEndogenous reactions :

o Significant additional losses (bottom 

row)

ÅOne percentage point higher capital 

depletion in the presence of funds

o Impact on funds primarily driven by 

fire sale effects
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Conclusions

Å Stress testing tool for the analysis of the short-term dynamic reaction of a 

granular network of banks and investment funds conditional on a macro-financial 

shock scenario

Å We show that inter-sectoral contagion significantly increases losses in the system

Å Joint asset fire sales of banks and funds have the largest systemic effect in our 

model

Å Application of the model for macroprudential policy, climate risk and monetary 

policy analysis

Å Model extension with regard to other financial sectors such as insurance 

corporations [done], hedge funds, money market funds

13
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