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Introduct ion

1.1 Background and purpose of the methodological paper

1. Stress testing frameworks have evolved considerably over the last few years

and have become an increasingly important risk management instrument for
the financial sector. Stress tests (STs) form an integral part of the financial
risk management of individual institutions and have become a core tool for
supervisors to identify and assess risks and vulnerabilities in the financial
system. STs can provide additional insights and a forward-looking perspective
on the risk and vulnerabilities of insurers that cannot be derived from the
regular Solvency II reporting.

. EIOPA is required to conduct regular EU-wide ST exercises for the European

insurance sector, in collaboration with the European Systemic Risk Board
(ESRB). The EIOPA Regulation distinguishes between two possible objectives
of these EU-wide assessments:

9 assessing the resilience of insurers to adverse market developments h;
9 assessing the potential for systemic risk that may be posed by insurers  (2).

3. As part of the regular ST exercises, EIOPA is tasked with developing common

methodologies for assessing the effect of adverse economic and financial
scenarios on the European insurance sector, in cooperation with national
competent authorities (NCAs). For each exercise, EIOPA can tailor specific
elements of the ST according to the market conditions and their potential
negative implications for insurers (). Currently, the methodology for EIOPA
STs is specified separately for each exercise in technical specifications.

Given the complexity involved in conducting EU-wide STs for insurers, having
a set of common methodological principles and guidelines agreed beforehand
can greatly facilitate the ST process. To that end, EIOPA has developed this
paper setting out the main methodological elements and principles of and
guidelines for an EU-wide ST exercise. The document will serve as a tool-box
to inform and facilitate both the design and execution phases of EIOPA ST
exercises. The methodological paper was circulated for consultation with
stakeholders from 22 July 2019 to 18 October 2019. All comments have been
duly considered and, where necessary, the paper has been modified
accordingly.

. This methodological paper is part of a general enhancement of EIOPA’s

approach to stress testing from methodological and operational standpoints.
Conscious of the effort needed to run a bottom-up ST exercise at industry and
supervisor level, STs should be used in a proportionate way and focused on
relevant risks defined following a risk-based approach and taking into account
the cost-benefit of such exercises. Time-wise, a reduction in the frequency of
EU-wide STs reflects the EIOPA Board of Supervisors’ decision to go for a 3-

™

Article 32(2) EIOPA Regulation (EU) No  1094/2010 specifies that EIOPA &hall, in cooperation with the
ESRB, initiate and coordinate Union -wide assessments of the resilience financial institutions to adverse

market developments & Recital 42 of the EIOPA Regulation explains that dJnion -wide assessments 0
should be interpretedas 6 Un iwind e st r es s EIOBAG&hsufd alsojin ceoperation with the ESRB,
initiate and coordinate Union -wide stress tests to assess the resilience of financial institutions to adverse

mar ket devel oGpments, &

Article23(1) EIOPA  Regulation (EU) No  1094/2010 .

In this methodolog ical paperthe term  dnsurer dincludes both insurance and reinsurance undertakings if

not specified elsewhere.



year cycle to allow proper follow-up analyses of the ST results and to better
develop and follow-up on the potential recommendations issued. Between two
ST exercises EIOPA will conduct focused sensitivity analyses and assessments
of specific exposures through top-down and/or bottom-up approaches,
thereby reducing the burden on the industry. From a methodological
perspective, EIOPA plans to issue an additional paper on specific ST-related
topics such as the assessment of liquidity positions under adverse scenarios,
assessment of the positions against transition and physical risks stemming
from climate change, and potential approaches to multi-period STs.

1.2 Scope ofthe  m ethodological p aper

6. STs can be used by different stakeholders with different objectives.
Supervisors use STs as a supervisory tool; insurers regularly run STs in the
context of their own risk and solvency assessment (ORSA) or the development
of their capital and risk management policies; other interested stakeholders
(e.g. academia, rating agencies) might use STs for analytical purposes.

7. Supervisory STs can be implemented through a top-down or bottom-up
approach (see Box 1.1). The focus of this methodological paper is on bottom-
up (institution-run) supervisory STs, which resemble the EU-wide ST exercises
conducted so far by EIOPA. This methodological paper focuses on improving
and deepening the current bottom-up methodology as part of a step-by-step
approach to enhance the ST methodology for insurers. The methodology for a
top-down supervisory ST will be developed according to a separate timeline
aligned with the EIOPA workplan on stress testing.

Box1.1 & Types of supervisory stress test exercises

Supervisory b ottom -up stress test

A supervisory bottom -up stress test is a n exercise run by a supervisor or
regulatory authority, in which participating institutions are requestedto  perform
the calculations. The supervisor provides the stress testing framework,
methodologies, adverse stress scenarios, prescribed shocks and guidance on the
application of the shocks . Participants calculate the impact of the prescribed
shocks on their balance sheet s and capital requirements acc  ording to the
guidance provided and using their own models.

Supervisoryt op-down stress test

A supervisory top -down stress test is a n exercise performed and run by a
supervisor or regulatory authority . The supervisor determines the impact of a
scenario directly based on the regulatory data provided by the insurers using its
own framework, models and specifications (i.e. no calculations  required from
individual institutions)

Bottom -up and top -down tests can be run iniso lation but can also be seen as
complementary exercises in which top-down approaches can be used in a
bottom -up stress test for validation purposes.




1.3 Structure of the m ethodological p aper

8. The methodological paper is structured as follows. Chapter 2 discusses the ST
process, objectives and approaches. Chapter 3 elaborates on the scope of a
ST exercise. Chapter 4 focuses on scenario design. Chapter 5 considers the
calibration and application of specific shocks, including simplifications. Finally,
Chapter 6 discusses the approaches to data collection and validation of the ST
results.

1.4 Definitions

9. Given the wide and varied definitions of different stress testing frameworks,
the meaning of some commonly used stress testing terms can vary depending
on the context. Therefore, a glossary has been developed setting out the key
terms used throughout the methodological paper (Annex I — Glossary (). The
aim of this glossary is to provide a common set of definitions for stress testing
terms to facilitate dialogue among insurers and supervisors in the area of
stress testing.
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2.1

Stress test  process and objectives

Stress test ing process

10.The stress testing process consists of several elements that need to be

11

considered when developing a ST exercise (Figure 2.1). These different
elements should not be seen in isolation as their interrelations and interactions
can influence the design and the outcome of the ST exercise.

.In order to be effective, each ST exercise should have clearly defined

objectives at its inception. STs can be used to achieve different objectives
including microprudential and macroprudential objectives, (see Section 2.2).
The objectives will shape all other elements of the ST process such as the time
horizon and management actions. Time-wise, the set of shocks prescribed in
a ST exercise can be instantaneous or cover multiple periods. In addition,
management actions can be allowed, constrained or not allowed (see Section
2.3).

12.0nce the objective and approach have been defined, the scope has to be

tailored to the objectives (see Chapter 3). Generally, the scope of a ST with
macroprudential objectives will be larger in terms of market coverage than the
scope of a microprudential exercise, because, to assess the impact of a
scenario at the macro-level, the exercise needs to cover a representative share
of the market. The scope should also be targeted to insurers that have an
actual exposure to the risk drivers that are included in the stress scenarios.

13.Scenario design is another key element of STs (see Chapter 4). To be relevant,

the scenarios should be built on a thorough risk assessment of the economic
environment and they should reflect severe but plausible adverse
developments in the markets and/or of the whole economy. The type of
scenario can vary from a relatively simple sensitivity analysis that assesses
the impact of a stress to a single or a limited set of risk factors to a more
developed scenario analysis that considers the impact of a stress on multiple
macroeconomic and insurance-specific variables simultaneously.

14.The calibration of the shocks should be robust and consistent with the scenario

design (see Chapter 5). Furthermore, a bottom-up ST relies on the insurers to
calculate the impact of the shocks. To ensure comparability of the results, the
technical specifications and additional guidance should therefore also provide
clarity on how to apply the different shocks and potential simplifications that
could be used in the calculations. Assumptions, limitations and potential
simplifications are defined upfront and further elaborated during the
consultation phase in order to ensure a level playing field and comparability of
the results.

15.Any type of action following a ST exercise should be the result of a thorough

analysis of the data collected, which can only be accomplished if the quality of
the results is sufficiently high. Clear data reporting requirements and
validation should safeguard the credibility of the exercise (Chapter 6).
Communication is a crucial component of this too. This includes interactions
with the participants before the start of the exercise, during the calculation
phase and during the validation of the results. Stakeholder events, launch
events, workshops and validation meetings all increase the understanding of



the expectations, possible methodological or operational issues and final
results.

16.Finally, the output of the ST and the follow-up will depend on its objectives.
Generally, the output consists of a report and a set of recommendations. The
published report will provide an overview of the exercise and discuss the
results at country and/or EU aggregated level, whereas individual results, used
in dialogues between EIOPA and NCAs, might be published upon consent of
the participants. The recommendations can be directed at the whole market
or target specific insurers based on their individual results. Recommendations
are calibrated to the outcome of the exercise.

Figure 2.1 8 Stress test process and elements

Objective(s)

Scenario(s)

Shock(s)

Application of

the shock(s)

Data collection Analysis

Disclosure

2.2 Stress testo bjectives

17.Supervisory STs can have various objectives, which drive the design,
methodology and application of each ST exercise. The most important
distinction is between microprudential objectives and macroprudential
objectives.

2.2.1 Microprudential objectives

18.ST exercises with a microprudential objective are designed to assess the
resilience of individual insurers or insurance groups to adverse scenarios,
providing supervisors with information on whether these insurers are able to
withstand severe shocks and take remedial action if necessary. These STs
might also allow supervisors to request further action to be taken by
undertakings to improve the resilience of individual insurers.

10



19.In general, the following microprudential objectives of ST exercises can be

identified:

9 assess individual sensitivity to specific shocks ;

M assess individual vulnerabilities to adverse economic and financial
conditions, which can be used to trigger inspections or issue
recommendations ;

9 assess individual capital adequacy under adverse scenarios
1 enhance understanding of insurance sector vulnerabilities :
9 foster individual risk mana  gement and stress testing capabilities

20.It should be noted that the solvency capital requirement (SCR) under the

Solvency II (SII) framework is also built around a stylised ST approach: the
market value of the assets of an insurance undertaking should exceed the
market value of its liabilities even under extreme circumstances (99.5%
confidence level). SII lays down detailed rules — scenarios and assumptions
— on how these values are to be calculated, both within the standard model
and also for companies applying an internal model.

21.A microprudential ST may therefore also be seen as assessing the solvency

position of individual undertakings under alternative circumstances, i.e.
scenarios, risks and assumptions that are not envisaged in the standard SII
framework. Although company-specific circumstances are covered by the
ORSA, concerted microprudential ST exercises are important for assessing
market-wide risks not covered in the standard framework. By aggregating the
impact for individual entities, market-wide developments can be inferred;
hence, this assessment can be used for evaluating potential vulnerabilities in
the insurance sector.

22. An overview of the advantages and disadvantages of a microprudential ST

exercise is provided in Table 2.1,

Table 2.1 & Advantages and disadvantages of a microprudential stress test

Advantages Disadvantages
1 Allows assess ment of the resilience of 1 System wide aspects, interactions and
individual insurance undertakings to second -round effects are not assessed
economic, financial and insurance The objective of assessing the potential
shocks for systemic risk  that may be posed by
. . e the European insurance sector is only
1 Allows supervisors to issue specific : )
. . partially achieved
recommendation s to insurers or
national supervisors that were affected 1 Spillovers to other financial sectors and
by the specific stresses the real economy are not fully
1 Increase s the understandin g of the assessed
existing measures (e.g. long -term
guarantee s) included inthe Solvency I
framework in a stressed environment
1 Simpler design and validation phases

from atechnical perspective  thanfor a
macro -prudential exercise , as
propagation dynamics are out side its
scope

11



2.2.2 Macroprudential objectives

23.Macroprudential STs aim to assess the system-wide resilience to financial,

economic and insurance shocks and the potential spillover to other markets
generated or amplified by the insurance sector. In these STs the interaction
between insurers and the interlinkages between insurers and the financial
system and the real economy have to be taken into account. In line with the
current discussion on the systemic risk (*) macro-STs should:

9 assess the resilience of insurance sector and of individual insurers that ,
because of their nature, scale  and complexity, might generate or amplify
systemic events under stress scenario s;

9 assess potential spillover effects to other parts of the financial system and
the real economy stemming from common reactions of insurers to stress
scenarios.

24.The assessment of systemic risk and potential spillovers is part of the overall

supervisory framework and serves to increase preparedness and define
priorities in the event that a stress scenario materialises and can help inform
the calibration of macroprudential policies and instruments. An overview of
the advantages and disadvantages of a macroprudential ST is provided in
Table 2.2.

Table 2.2 8 Advantages and disadvantages of a macroprudential stress test

Advantages Disadvantages

1 Allows assessment of systemicrisk in 1 Significantly more complex, as second -
the insurance sector and potential round effects and other interactions
spillovers across financial sectors  and have to be modelled to reflect the
the real economy system -wide aspects

1 Provide s information about the 1 May require a longer time horizon than
resilience of the whole insurance micro prudential stresstest ing to
system under stressed conditions consider the propagation of the initial

§  May be used by authorities as an input shocks in the financial system and in

. A the economy

to calibrate macroprudential measures

2.2.3 Conclusion

25.5Ts should be used in a proportionate way and focused on relevant risks and

vulnerabilities of insurers. A risk-based approach should be followed and the
costs and benefits associated with a ST should be duly considered when
designing an exercise. Well-governed stress testing frameworks include
objectives that are clearly articulated at the outset. It is important to identify
what the objective is for each exercise, as this will shape the design, modelling
and process for each ST. A ST exercise can combine microprudential and
macroprudential objectives by focusing on the impact at individual level as
well as the impact at market-wide level by aggregating individual results.

12

EIOPAG s approach to systemic risk can be found at:
https://www.eiopa.europa.eu/sites/default/files/publications/pdfs/syssystemic_risk_and_macropruden

tial_policy_in_in _surance.pdf . The | nternational Associ ati onlAI®® sappmachr ance
to systemic risk can be found at: https://www.iaisweb.org/page/consultations/closed -

consultations/2019

Sup


https://www.eiopa.europa.eu/sites/default/files/publications/pdfs/syssystemic_risk_and_macroprudential_policy_in_insurance.pdf
https://www.eiopa.europa.eu/sites/default/files/publications/pdfs/syssystemic_risk_and_macroprudential_policy_in_insurance.pdf
https://www.iaisweb.org/page/consultations/closed-consultations/2019
https://www.iaisweb.org/page/consultations/closed-consultations/2019

26.The type of ST should be aligned with the objectives and should be fit for
purpose. For example, a top-down ST at market level might be better suited
for an exercise with a clear macroprudential objective, given that it will provide
better insights on the feedback loops, amplification mechanisms and spillovers
between insurers and other financial institutions.

27.Until the publication of this paper, the EIOPA insurance ST had a primarily
microprudential approach. STs were meant to ‘assess the resilience of insurers
to adverse market developments’. In line with the non-pass-or-fail nature of
these exercises, recommendations were issued by EIOPA to the NCAs and
focused on enhanced supervision of individual insurers or groups that were
affected by the specific stresses, addressing the underlying vulnerabilities and
increasing preparedness to potential adverse scenarios. Although former STs
had a predominantly microprudential approach, they allowed EIOPA to infer
market-wide impacts and to identify market-wide vulnerabilities by
aggregating the impact of the prescribed shocks on the participating entities.

28.Nevertheless, microprudential STs could be enriched with macroprudential
elements to consider interlinkages, interactions and cross-sectoral impacts in
order to assess systemic risk in the insurance sector, in line with the objective
of achieving stability in European financial markets and assessing the potential
impact of the insurance sector on the real economy under adverse scenarios.
Although a full macroprudential ST is likely to be too complex to implement at
this stage, combining a microprudential ST with a quantitative assessment of
post-stress reactions (e.g. need to recapitalise and/or de-risk after stress) by
insurers could provide valuable additional insights into potential second-round
effects, without the costs of fully modelling all behavioural and network
effects.

29.To summarise, an overview of the differences between a microprudential and
a macroprudential exercise is provided in Table 2.3.

Table 2.3 & Characteristics of microprudential and macroprudential stress tests

Microprudential Macrop rudential
Objective 1 Assessthe resilience of 1 Assess the resilience of
individual insurance th e insurance industry
undertakings to as a whole
economic, financial and 1 Address systemic risk
insurance shocks ! :
across financial sectors,
1 Address specific and potential spillovers
recommendations to to the real economy
individual undertakings
Scope 1 Sufficiently large 1 Material part of the
groups of entities (solo European insurance
or group) to cover local industry with a focus on
markets or the EU  -wide larg e internationally
market (de pending on active groups
the target)
Second -round effects and 1 Marginally covered. i Takeninto account by
spillovers Some entity -based both an entity and an
effects might be activity -based
inferred from the perspective

13




potential distress of
large institutions

Scenario design

Idiosyncratic risk  for
individual insurers
could be considered

Focus on systemic  risk

Cross -sectoral dimension

Not specifically needed
but still important (e.g.
financial

Interactions with other
financial sectors should
be taken into account

conglomerates)

2.3 Approaches

30.Different approaches exist towards certain conceptual elements of a ST
exercise. These relate to the definition/recalculation of the baseline (Section
2.3.1), the time horizon (Section 2.3.2) and the management actions (Section
2.3.3). The advantages and disadvantages of the different approaches for
these conceptual aspects of a ST are considered here.

2.3.1 Recalculation /definition of the baseline

31.As STs are specific ‘what if’ exercises, ensuring the comparability of the pre-
and post-stress results is paramount. This starts with the definition of the
baseline (pre-stress) situation/scenario.

32.In general, the comparability of the pre- and post-stress situation depends on
the following aspects:

9 the structure of the entity under scrutiny ( e.g. potential changes in the
perimeter of a group due to acquisition/sale of entities or businesses) ;

1 the changes in the estimation model (e.g. move to (partial) internal model,
improvement in estimation techniques) approved and implemented after
the computation of the baseline;

1 the simplifications and approximations that may be chosen for the
application of the ST scenario (which may differ from the baseline model)

33.Changes in the perimeter, model and/or simplifications affect the value of the
outcome metric. As the outcome metric under stress is compared with the
outcome metric under the baseline situation, it may be desirable and/or
necessary to apply the same assumptions for the computation of the baseline.
Such an approach in which the model used for the baseline is the same as the
model used in the ST exercise provides a clearer picture of the ST's impact: in
the event that the model used for the ST deviates from the baseline model
(e.g. through the use of simplifications) it may be impossible to disentangle
the effect of the ST scenario and of the changes to the baseline model.

34.However, recalculating the baseline, while essential for the comparability and
interpretability of the ST exercise, also comes with downsides. Apart from the
additional burden placed on participating undertakings, a recalculation may be
interpreted as questioning the baseline (year-end) models and financial
position of the undertaking. If the ST exercise requires a recalculation of the
baseline, there has to be clear internal and external communication that this
is purely for the purposes of the exercise and that both baseline and post-
stress results do not correspond to regulatory reporting values.

14



35.In the light of these considerations, EIOPA will rely on the submitted regulatory

(SII) financial position at the relevant reference date as the baseline for the
ST exercise and will consider a recalculation of the baseline position only in
exceptional circumstances. This would apply where there has been a change
in the undertaking’s structure and/or valuation model that would materially
affect the regulatory financial position and the outcome of the ST exercise
(e.g. a change in the perimeter of the entity through restructuring or mergers
and acquisitions, a change in the risk model used for the calculation of the
solvency capital requirement — standard formula, undertaking-specific
parameters or partial/internal models — and major model changes). Any
potential recalculation of the baseline will be assessed and discussed on a
case-by-case basis.

2.3.2 Time horizon

36.This section presents several alternatives for the design of insurance STs along

different time dimensions and discusses the possible advantages and
disadvantages of these approaches. The discussion will also consider which
approach might be most appropriate to achieve a particular ST objective.

37.This section will first consider instantaneous stress scenarios, followed by a

discussion of instantaneous shocks combined with stretched shocks over a
longer time horizon for specific scenario components. Finally, multi-period ST
approaches will be considered. The discussion of the pros and cons of each
approach will focus on the following aspects:

1 complex ity (both methodological and operational) ;
9 validation of results

1 explanatory power/interpretability of results ;

1 comparability of results

2.3.2.1 Insta ntaneous stress scenarios

38.Instantaneous stress scenarios are assumed to be applied as one-off shocks

to the balance sheet at a reference date. Examples are instantaneous market
stress scenarios affecting several asset classes (e.g. sudden increase in risk
premiums affecting not only spreads but also equity and real estate prices) or
an instantaneous combined market and insurance scenario (e.g. increased
interest rates with an instantaneous lapse event).

39.Instantaneous shocks were used for the EIOPA 2016 and 2018 ST exercises.

Usually instantaneous stress scenarios refer to a specific narrative in which
the source(s) of the shock and the risk drivers affected by the triggering
event(s) are defined and the shocks are assumed to be instantaneous. An
overview of the main advantages and disadvantages of this approach is
provided in Table 2.4.

Table 2.4 & Advantages and disadvantages of instantaneous shocks

Advantages Disadvantages
1 Instantaneous shocks are easier to 1 Instantaneous shocks may not be
model, implement and validate than considered realistic for specific
temporally stretched shocks, scenario components, limiting the
enhancing the comparability and explanatory power/ interpretability of
interpretability of the results the results
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1 Instantaneous shocks offer greater 1 Even for instantaneous shocks the

flexibility allowing them to be tailored interaction between different risk
to the specific 0 bjective of the stress drivers can be very complex and often
test exercise depends on entity - specific risk profiles

and the order of the specific shocks,
which may still imply specific
challenges with regard to the
comparability of the results

1 Instantaneous shocks may be less
suited to assess potential second -
round effects and interactions among
financial institutions

2.3.2.2 Instantaneous stress scenarios complemented with specific
scenario components stretched out over a longer time horizon

40.Instantaneous shocks can be complemented with specific shocks stretched out
over a longer time horizon. This can better reflect the nature of certain
scenario components, for instance with regards to the insurance shocks.
Examples are a combined market and stretched insurance scenario (e.q.
increased interest rates with an initial increase in lapses returning to normal
levels after x years) or a cascade of catastrophic events over a certain period
of time.

41.This type of scenario goes beyond the assumption of an instantaneous event
by including the temporal development of certain risk drivers (often linked to
insurance shocks). It differs from a multi-period version of a ST (see Section
2.3.2.3) as the impact on the key metric is still only analysed at the valuation
date. An overview of the advantages and disadvantages of this approach is
provided in Table 2.5,

Table 2.5 & Advantages and disadvantages of instantaneous shocks combined
with specific stretched components

Advantages Disadvantages
1 With reference to historical events, it 1 The implementation of a temporally
can be argued that it is more realistic stretched event in the valuation and
to assume that stress scenarios involve risk models of insurance companies
a time dimension, e.g. regarding the can imply significant operational
spillover from the triggering event to burdens for the participants and may
other risk drivers require the use  of approximations that

could hamper consistent application of
the scenarios and the comparability
and interpretability of the results

1 Compared with instantaneous events
the allowan ce for an additional time
dimension extends the analysis of

potential vulnerabilities (e.g. for risk 1 The increased complexity of temporally
profiles that are more exposed to stretched shock events places

gradual changes over time than to considerably higher demands on the
one - off events) specification of the scenario in order to

ensure consistent a pplication across
participants

42.Although a combination of instantaneous and stretched shocks allows for more
realistic scenarios and assessment of vulnerabilities to gradual changes over
time, the implementation of a temporally stretched event in the valuation and
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risk models of insurance companies can imply significant operational burdens
for the participants, for instance if the best estimate (BE) assumptions in the
modelled products have to be adjusted for a specific time horizon over the
projection. This would also put a higher burden on the specification of the
scenario to ensure a consistent application across participants. This refers not
only to the specification of the stretched component itself but also to
comprehensive discussion and guidance related to any potential temporal
cross-effects, in particular with regard to other risk drivers and to any
management actions as a reaction to adverse developments.

2.3.2.3 Multi - period stress scenarios

43.Multi-period stress scenarios outline a specific scenario over a horizon of

several periods, usually 3-5 years, with the development of key financial and
economic variables described for each period. In the case of a multi-period ST,
the scenario is designed as a path of macroeconomic and insurance-specific
variables rather than a set of stressed variables at one point in time. Insurers
will calculate their stressed financial position over multiple periods and the
impact is evaluated at different points in time. Insurers typically already
incorporate multi-period STs internally as part of their ORSA and this approach
could be extended to supervisory STs.

Examples of multi -period stress scenarios are:

I a macroeconomic financial crisis scenario with specific triggering events
(e.g. abrupt reversal in risk assessment on financial markets, im plying a
material increase in bond yields) with subsequent real economy spillover
effects over the  following years (e.g. affecting equity and real estate prices
and policyholder lapse  behaviour );

I a pandemic eventon a global scale over a certain period of time, followed
by an adverse feedback loop on the real economy that also affect s financial
markets (e.g. higher demand for safe bond investments leading to further
decrease in interest rates)

44.The narrative of a multi-period ST scenario includes not only a specification of

one or several triggering events but also a concrete description of assumed
after-effects. The scenario roll-out and the development over time of the
affected risk drivers represent a central component of this type of stress test.
The quantification of the effects of the scenario is also not usually limited to
the valuation date but comprises an analysis of the development of certain
key metrics over time. In such a multi-period context, the appropriate
allowance for post-stress management actions as a reaction to adverse
developments is of particular relevance (see also Section 0). An overview of
the main advantages and disadvantages of a multi-period ST is provided in
Table 2.6.

Table 2.6 & Advantages and disadvantages of a multi - period stress test
Advantages Disadvantages

1 Multi -period scenarios can address The main challenge of a multi -period
second -round effects and feedback stress test for the insurance sector is
loops directly by incorporating the linked to its  high complexity. This
implications of the companies o} complexity affects various components of
reactions to the  adverse developments the exercise :
over time
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Multi - period stress tests can be seen

as more appropriate for analysing the
impact of stress scenarios that address
slow -burning risks (  e.g. climate risks)
or risks that are assumed to expand

over a longer time horizon ( eg. a
prolonged low -interest -rate
environment)

Multi - period stress tests can bes  een
as providing a more appropriate
framework for analysis of the timely
development of specific key metrics
(e.g. therati o of assets over liabilities)

Specification of the scenario: the
development over time of the affected
risk drivers must be fully specified at a
very granular level to enable insurance
companies to apply the scenar io in
their risk and valuation models (®).
Furthermore, the specification must
include elements that by definition are
not applicable in the context of an
instantaneous stress test (regarding ,
for example , assumptions on future
new business volumes, structure and
profitability under a stressed
environment)

Operational implementation: the
implementation of a multi - period
scenario poses significant burdens on
participating companies. This applies in
particul ar to the life insurance sector.
It may be impossible for companies to
apply such multi - period scenarios
without considerable approximations
and simplifications (which in turn may
affect the consistency an d
comparability of the results)

Validation of resu
more complex

Its is significantly

Interpretability and comparability of
results: great care should be taken
when analysing or presenting
individual versus aggregated results or
when deriving conclusions from a
comparison of results across specific
peer gr oups, as multi -period stress
tests seem only feasible with a more
principle -based approach

Note:

(a) It can be expected that more detailed information for such a multi
required than for an instantaneous event in order to enable
the specification should include not only the development of the entire risk

-period specification is
consistent application .As an example,
-free yield curve over

the considered time horizon but also additional information on other relevant aspects such as the

change in the volati

2.3.3 Management

45.The term management actions comprises two methodologically different
embedded management actions and
management actions. The distinction, thoroughly explained in Box 2.1, is
mainly based on a time and purpose dimension: embedded management
actions are supposed to be in place at the reference date and are designed to
run the business under standard circumstances, whereas reactive post-stress
management actions are ad hoc actions implemented as a reaction to specific
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Box 2.1 & Management actions

Embedded management actions

Embedded management actions refer to all types of management actions
that are algorithmically embedded in the stochastic risk and valuation
models of the companies (i.e. these actions are already implemented for the

calculations in the baseline scenario). Typical examples of such
algorithmically modelled management actions include

investment/disinvestment rules on the assets side, profit -sharing
mechanisms (in particular bonus crediting rules for traditional with - profit life

and health insurance business) o r escalation rules in adverse financial
situations (often linked to specific national legislative prescriptions). The
Delegated Regulation refers to this type of modelled management action

under the label of  duture management actions  § for example in  Arti cle 23 (in
the context of calculation of the technical provisions) and in Article 236 (in
the context of statistical quality standards for internal models). The range

of modelled actions and their level of sophistication will depend on various
conditions s uch as the national business model, the company - specific risk
profile (e.g. with regard to the nature, scale and complexity of the risks
underlying the insurance obligations) and the business and risk strategy of
the company.

Reactive post -stress managemen t actions

Reactive post-stress management actions refer to all types of management
actions that are applied independently of the algorithmically embedded
management rules. In the context of a stress test they therefore represent

actions that would be taken by institutions in direct response to the stress
scenario and that are not assumed to be applied in the baseline scenario.

These actions typically include but are not limited to increases in capital (e.qg.

through equity issuance or asset sales), changes i n the investment portfolio
(e.g. through divestments), repricing, reductions in expenses (e.g. staff
layoffs), hedging of exposures and/or dividend and profit -sharing decisions

46.0ne of the key issues in the methodological design of a ST exercise relates to

whether or not the participants should be allowed to incorporate specific
management actions as a reaction to the adverse stress scenarios. When
addressing the use of management actions, there is a difficult balance to strike
between the comparability of the results at market level, on the one hand, and
the accuracy of the calculated impact of the scenario at an individual level, on
the other hand.

47.The specification of the previous EIOPA ST exercises excluded an allowance

for any mitigating management actions post stress for reasons of
comparability and because of the instantaneous nature of the assumed stress
events (°). This section will discuss the advantages and disadvantages of
allowing post-stress management actions.

®)
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dn order to achieve a level playing field and to ensure that the results after stress reflect the
instantaneous nature of the stresses, participating groups should not take into account measures,
actions or risk mitigating strategi es that rely on taking future actions after the reference date. This
includes e.g. dynamic hedging, de -risking strategies and any future action taken in the context of a



2.3.3.1 Reactive p  ost -stress managemen t actions

48.Given the variety of individual management actions it is not realistic to discuss

the appropriateness of single, particular management actions post stress in
this paper. Table 2.7 therefore aims to discuss the potential advantages and
disadvantages of applying reactive post-stress management actions at a
principle-based level.

Table 2.7 & Advantages and disadvantages of allowing reactive post -stress
management actions
Advantages Disadvantages
1 Allowin g post -stress management 1 Allowing post-stress management
actions is more realistic and can actions can hamper the compar ison of
improve the explanatory power and results, as each participant can tailor
interpretabili ty of the stress  test its management actions
exercise 1 Post-stress m anagement actions could
¢ Allowing post-stress management impair one of the main goals of the
actions can provide additional insight S stress test, i.e. the identification of
into potential second -round effects vulnerabilities. Without any information

on the quantitative impact of such
actions the stress test results may be
seen as merely analysing the
companies Opotential to react to the
specific stress event  rather than their
vulnerability

49.In general, the decision on whether or not to allow reactive post-stress

management actions should be linked to the goals and objectives of a specific
ST exercise. For instance, if the main objective is to identify individual
vulnerabilities, post-stress management actions might not be appropriate,
whereas, if the objective is to assess the resilience of the insurance sector as
a whole (macroprudential perspective), post-stress management actions could
be considered to enhance the explanatory power of a ST exercise and assess
potential second-round effects.

50.Furthermore, given the relevance of reactive post-stress management actions

in a stressed environment, an appropriate level of qualitative and quantitative
information on the impact of the enforced post-stress management actions on
the ST results is warranted (i.e. showing the impact of the post-stress
management actions separately). This should allow a comparison of the
results with and without any reactive post-stress management actions.
Depending on the number, complexity and interconnectedness of the enforced
management actions an iterative step-by-step analysis (based on the specific
order of the assumed actions) may be required. This kind of analysis, including
the impact of management actions (with and without), could also enable an
analysis of potential second-round effects in the context of an instantaneous
stress scenario, without facing the complexities of a multi-period exercise.
Potentially, a framework for allowed management actions as part of the ST
specification could also be considered to ensure consistent application, avoid
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recovery plan. 0 (see Insurance Stress Test 2018 Technical specifications (EIOPA-B0S-18-189),
paragraph 20). The reassessment of the doreseeable dividends or other foreseeable distributions dunder
the stressed scenarios was , however , included in the allowed actions.



https://eiopa.europa.eu/Publications/Surveys/EIOPA-BOS-18-189_Technical%20Specifications_v20180622.pdf

inappropriate ‘optimal responses’ (with regard to the level of mitigation of the
negative impact of the shock) and ensure the comparability of the results.

51.The assessment of the appropriateness and plausibility of the post-stress

management actions should also form a central component of the validation
process — both within the companies and within the supervisory authorities.
Reactive post-stress management actions need to be realistic and take
account of the time needed to implement them and any expenses arising from
them. Companies should be able to provide credible explanations on whether
and how the post-stress management action could actually be implemented
under the adverse conditions of the stress scenario, also taking into account
any potential secondary consequences (e.g. limitations to inter-company
capital movement in the event of financial distress). Supervisors should assess
the assumed post-stress management actions not only in isolation but also
based on a cross-comparison for appropriate peer groups. Against this
background, companies and supervisors could benefit from entering into a
dialogue on the appropriateness of the assumed management actions at an
early stage of the ST process and before companies start their calculations.

2.3.3.2 Embedded management actions

52.A variety of different types of management actions are algorithmically

embedded in the stochastic valuation and risk models of insurance companies
across Europe. It should be noted, however, that even for those embedded
management rules that address similar conceptual features (e.g. ‘dynamic
asset allocation” or ‘policyholder profit participation’) the actual modelling
approaches may differ to a considerable degree between companies. There
are several reasons for these differences in the modelling and implementation
approaches, which are, among others, because the embedded management
rules have to be adapted to the different national business models and
legislations across countries. Furthermore, these management rules aim to
reflect core elements of company-specific risks and business strategies. For
that reason they often reflect company-specific features and characteristics.
When assessing the appropriateness of embedded management actions in the
context of a ST, these company-specific features should therefore be taken
into account. It should also be noted that an assessment of specific embedded
management actions in isolation may not provide an appropriate basis for a
comprehensive validation, as many of these embedded actions show strong
and unavoidable interdependencies (e.g. a change in the target asset
allocation is likely to imply changes in the bonus credited to policyholders).

53.Given a specific stochastic simulation (e.g. for the calculation of the BE
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liability) the results of the algorithmically embedded management actions are
usually both time and path dependent. This implies that embedded
management actions will react automatically to the adverse setting defined by
a stress scenario (e.g. by a reduction in policyholder bonuses). This automatic
change in the modelled metrics (e.qg. the level of policyholder bonuses) has to
be clearly distinguished from a situation in which a company changes the
design or specific key parameters of the algorithm itself (e.g. to reflect a
fundamental change in the bonus-crediting strategy after a shock event). Such
an adjustment in the algorithmic features of embedded management actions
to reflect risk-mitigating measures would have to be considered a post-stress
reactive management action.



2.3.4 Conclusion

54.This section has elaborated on three conceptual elements to be considered in
a ST exercise: (i) definition and recalculation of the baseline; (ii) time horizon;
and (iii) management actions, presenting the advantages and disadvantages
of the different approaches in isolation. For the purpose of future EIOPA STs,
although any recalculation of the baseline has been discarded (except under
exceptional circumstances), the options offered by the other two elements
should be assessed holistically and consider both the objective of the ST
exercise and the complexity of the approach.

55.In the case of a microprudential ST focusing on assessing the sensitivity of
insurers to specific shocks, the most appropriate choice would be an
instantaneous shock approach without any allowance for reactive post-stress
management actions. This set-up can be based on one-shock scenarios or on
multiple-shock scenarios.

56.1In the event that the objective is to assess the vulnerability of the industry (at
either micro- or macro-level), the most appropriate choice would be an
instantaneous stress scenario complemented with specific scenario
components (e.g. insurance-specific shocks) potentially stretched out over a
longer time horizon. As a general guideline, reactive post-stress management
actions should not be applied. Alternatively, reactive post-stress management
actions could be allowed, in which case the impact of these actions should be
reported separately.

57.In the case of a macroprudential objective focusing on spillover effects, the
proposed approach for the near future would be based on a single-period
instantaneous shock approach, allowing for all types of management actions.
However, the applied management actions would have to be clearly
documented and the impact of the prescribed shocks would have to be
reported both with and without the application of management actions (both
qualitative and quantitative evaluation). This kind of analysis, including the
impact of management actions (with and without), could enable a quantitative
analysis of second-round effects in the context of an instantaneous stress
scenario without facing the complexities of a multi-period exercise.

58.The proposed approaches represent a viable step forward to be implemented
in any forthcoming EIOPA ST exercise. Over time, the approaches might be
further enhanced towards a multi-period framework. Given the inherent
complexity of a multi-period and comprehensive macroprudential ST, EIOPA
plans to proceed with its analysis and to further engage on the progress made
with stakeholders.

59.A summary of the proposed approaches linked to the specific stress objective
can be found in Table 2.8,

Table 2.8 0 Proposed approaches linked to the specific stress objective

Vulnerability of the Sensitivity to Spillover analysis
industry shocks (macro prudential )
(micro - (micro prudential )
/macro prudential )
Time horizon 1 Allthe i _Single - period 1 Allthe
approaches can instantaneous approaches can
be applied shocks be applied
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Management
actions

In principle ,
reactive p ost-
stress
management
actions are not
allowed . If
considered , the
impa ct sh ould
be reported
separately

Reactive p ost-
stress
management
actions are not
allowed

Reactive p ost-
stress
management
actions allowed
to assess
systemic
implications
(impact both
with and
without post -
stress
management
actions)

23




3 Scope

3.1 General considerations

60.The scope is one of the cornerstones of the ST framework and it is strictly
related to the objective assigned to a ST exercise. It guides the definition of
the application criteria for the shocks prescribed in the scenarios.

61.This chapter elaborates the potential guidelines for defining the correct scope
to fit the objective of a ST exercise, highlighting the advantages and
disadvantages of each solution.

62.From a procedural perspective, the identification of the participants in a ST
exercise is a collective exercise that involves EIOPA and the NCAs. The criteria
for the selection of and the proposed list of insurance undertakings are
discussed and finally adopted by the EIOPA Board of Supervisors.

3.2 Target

63.The main choice to be made in defining the scope of the ST is whether to
target solo or group insurance undertakings. Each option have advantages and
disadvantages as presented in Table 3.1. Based on a cost-benefit analysis, any
aggregation of entities within the perimeter of a group based on defined
criteria (e.g. geographical, undertaking business type) will not be pursued.

Table 3.1 6 Advantages and disadvantages of targeting solo or group
undertaking s
Advantage s Disadvantage s
Solo Target specific business lines 1 No diversification effect
1 Countryl/jurisdiction analysis accounted for
§ Easy to compute the market 1 Les; !nformat|ve _from a financial
stability perspective
coverage
. C 1 Need some coordination work
1 Easier application of the shocks .
S from both the insur  ance groups
(no consolidation at group level ;
and the national competent
needed) o )
authorities in the case of
1 Easier to validate the data (single participating solos from more
solvency capital requirement than one European country that
model and long -term guarantee s are part of the same group with
[transitional measures) the risk of duplicating work
. . . (validation activities performed at
1 Easier to issue potential
) local level)
recommendations and
recovery/resolu tion actions (one f Potential limitatio nin evaluat ing
national competent authority the impact of reactive post -stress
involved) management actions (if they
1 More useful as an input to have to be decided at group
. ) . level)
micro prudential supervision
Group 1 Impactonthe systemic groups 1 High level of complexity in the
(more informative/useful from a application and assessment of
financial stability perspective) the shocks with the consequence
thatitis necessary to apply
simplification and approximation
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that could have a n impact on the

1 Account for full diversification comparability of the results

effects

1 Easier to assessthei mpact of T Nocountry -based assessment

reactive post-stress management |1 Harder to identify vulnerabilities
actions if needed of specific entities , especially
when part of the group follows an
accounting standard ( as in the
US) and uses the deduction and
aggregation method to aggregat e
the results

1 Harder to issue potential
recommendations and
recovery/resolution actions

1 Harder to validate the data

1 Harder to assess the effect on
technical provisions  (issues on
reporting cash flows )

64.1t is worth noting that many of the weaknesses reported for the groups might
be alleviated by asking them to complement their consolidated data with the
data of the largest solos belonging to the group covering a defined part of the
group balance sheet. The solo-based information allows assessment of
potential localised distress and gives a more accurate validation of the post-
stress liabilities. However, this would also place an additional burden on
participants, as basically both group and solo ST impacts would have to be
reported.

3.3 Coverage and me  trics

65.In an EU-wide exercise the general approach to the market coverage can be
summarised in the statement ‘the higher the better’. However, many details
have to be taken into account in defining this aspect, starting with defining
the reference, namely the concept of ‘market’.

66.The natural reference for an EU-wide exercise is the size of the EU insurance
market, which can be further broken down into the size of the life and non-life
businesses according to the goals of the exercise.

67.In general, it is quite straightforward to define and measure the market
coverage for solo undertakings, assuming that they are operating primarily in
the country where they are based. For groups, however, measuring market
share and coverage becomes more complicated, as groups usually operate
globally.

68.For solos, the reference is always the size of the local markets or of the EU
insurance business, if needed, detailed by business line. The size of a company
as a whole (measured through a specific metric, e.g. total assets — TA, total
gross technical provisions — gross TP, and gross written premium — GWP) or
the size of specific business lines could be used as exposure. In the case that
the objective of the exercise is to assess the vulnerabilities of the whole
insurance sector, particular attention should be devoted to the metric to
assess the market coverage to ensure a representative coverage in terms of
business mix (for instance life and non-life) and of local jurisdictions, if
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needed. Details of the reference, exposure and metrics to be applied to solos
are displayed in Table 3.2. An additional criterion to be taken into account is
the inclusion of solo undertakings belonging to different size cohorts. This will
allow, especially in the analysis of local jurisdictions, detection of potential
pockets of vulnerabilities arising from the distress of a sufficiently large
number of small and medium-sized entities.

Table 3.2 0 Reference metrics for solo undertaking s

Geographical Life insurance Non - life Specific line(s) | Undifferentiated
criteria \business insurance of business business
criteria
Local ) .
urisdiction Reference: Reference: Reference Reference
J size of the size of the size of the size of the
life local non -life local local market
market local market market (for .
Exposure:
. . that .
Exposure: Exposure: e size of the
. : specific line
size of the size of the of company
life business non -life . -
. business ) Metric:
- business .
Metric: Exposure: preferred:
preferred: Metric: sizg of thé TA (wiwo
gross TP life preferred: specif ic UL/IL);
(w/wo GWP non - Iir?e( s) of other GWP,
UL/IL); life, others: bUSINess total gross
others: TA gross TP TP (w/wo
(w/wo non-life, TA Metric: UL/IL)
UL/IL), GWP preferred:
line (s) of
business
gross TP
for life;
line (s) of
business
GWP for
non - life;
others: TA
(w/wo
UL/IL)
EU-wide Reference: Reference: Reference Reference:
size of the size of the size of the size of the
EU market EU market EU market EU market
(asub - (asub - for that (asub -
reference to reference to specific line reference to
ensure a ensure a of business ensure a
minimum minimum (asub - minimum
coverage at coverage at refe rence coverage at
country country to ensure a country level
level could level could minimum could be
be be coverage at considered
considered considered country as well)
as well) as well) level could .
Exposure:
. ) be .
Exposure: Exposure: . size of the
. . considered
size of the size of the company
. ) : as well)
life business non -life .
. Metric:
business .
preferred:

26




Metric:
preferred:
gross TP life
(w/wo

UL/IL);
others: TA
(w/wo

UL/IL), GWP

Metric:
preferred:
GWP non -
life, others:
gross TP
non -life, TA

Exposure:
size of the
specific
line (s) of
business

Metric:
preferred:
line (s) of
business
gross TP
for life;
line (s) of
business
GWP for
non - life;
others: TA
(w/wo
UL/IL)

TA (w/wo
UL/IL);
other GWP,
total gross
TP (w/wo
UL/IL)

Note: GWP, gross written premium; TA, total assets; TP, technical provisions; w/wo UL/IL,
with/without unit-linked and index-linked.

69.Groups, because of their global activities, are not suitable for analyses at
country level. Therefore the focus should be on the assessment of the
coverage at EU level and the coverage of the business lines. From a
geographical perspective, the coverage across EU Member States can still be
assessed by comparing the sum of the size of the solos belonging to the
targeted groups and operating in the EU with the total size of the EU business
and its detail by business line and across countries. It is worth noting that,
although the selection of the participating groups should primarily refer to EU-
wide criteria, the number of home jurisdictions of groups to be included in the
exercise might also be considered. Table 3.3 provides an overview of the
options. The same considerations on the metrics used for solo undertaking
applies.

Table 3.3 & Reference metrics for group undertaking s

Geographical /busin Life Non - life Specific line(s) | Undifferentiat
ess criteria of business ed business
Local jurisdiction 0 NA N/A ¢ NA N/A
EU-wide 1 Reference : Reference: 1 Reference : Reference:
size of the size of the size of the Size of the
EU market EU market EU market total EU
potentially potentially for that market
approximat approximat specifi ¢ line potentially
ed by the ed by the of business approximat
groups groups potentially ed by the
subject to subject to approximat groups
financial financial ed by the subject to
stability stability groups the
reporting reporting subject to financial
Sub - Sub- financial stability
reference: reference: stability reporting.
number of number of reporting Sub -
home home Sub - reference:
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jurisdiction jurisdiction reference: Number of
s of groups s of groups number of home
included in included in home jurisdic tion
the the jurisdiction s of groups
exercise exercise s of groups included in
. . included in the

Exposure: Exposure: .
size of the size of the the . exercise
i . exercise
life non -life Exposure:
business business Exposure: size of the
Metric: Metric: size Of the group,
preferred: preferred: iﬁgc(gc of Metric:
gross TP GWP non - business preferred:
life (w/wo life, others: TA (w/wo
UL/IL); gross TP Metric: UL/IL);
others: TA non - life, preferred: other GWP,
(w/wo TA,; line (s) of total gross
UL/IL), potentially business TP (w/wo
GWP limited to gross TP UL/IL)
potentially the EU for life; potentially
limited to business line (s) of limited to
the EU business the EU
business GWP for business

non - life;

others: TA

(w/wo

UL/IL)

Note: GWP, gross written premium; N/A, not applicable; TA, total assets; TP, technical provisions;
w/wo UL/IL, with/without unit-linked and index-linked.

70.In addition to the metrics mentioned above, one could consider some
additional metrics in the case of a ST based on a specific risk factor (insurance
or financial). In this specific case, the exposure to that specific risk factor could
be considered a metric. As an example, in the case of a natural catastrophe
(Nat-Cat) scenario, the exposure to Nat-Cat events (e.g. sum insured) could
be used as a metric or, in the case of an equity stress, the total equities held
by the group/solo undertaking could be used as a metric.

3.4 Conclusion

71.The target and scope of the ST are important choices to be made in its
execution. These choices are largely dependent on the objectives of the ST in
guestion. For instance, targeting groups might provide more insight from a
financial stability perspective, as full diversification effects and intra-group
transactions are taken into account.

72.At the same time, STs at the group level come with a high level of complexity.
In particular, the aggregation with non-EU entities results in operational
difficulties and less meaningful results. In addition, the results of a group ST
are more difficult to validate, less useful for supervisory objectives and cannot
be easily used for country-level analysis.

73.In the light of these considerations, the most appropriate scope for
microprudential-oriented STs from an operational perspective would be to
target solo undertakings. This would provide more meaningful input for
microprudential supervision and facilitate the application of shocks and the
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data validation process, while also allowing for more country-specific analysis.
Specific considerations are needed in the case of macroprudential-oriented
analyses.



4

4.1

Scenario  design

Definition of scenarios

74.Stress scenarios are severe but plausible hypothetical situations that can

4.2

adversely affect the balance sheets and solvency positions of insurance
undertakings. Scenarios can comprise a single shock or a combination of
market, demographic, financial and insurance-specific shocks that are
expected to affect the resilience of individual undertakings and the insurance
sector as a whole. The main constituents of a scenario are the narrative and
the shocks.

Requirements for the design of scenario s

75.The starting point for the design of a scenario is its narrative. The narrative

describes the state of the shocked variables (e.g. financial markets, the
economy and/or the insurance-specific elements/assumptions) and should
elaborate on the adverse developments to be taken into account in the design.
Without aiming to be complete, a narrative should include information on the
triggering event(s) of the economic downturn (in the case of a market
scenario) and in which sector of the economy it originates, what are the
propagation channels and what are the foreseen reactions of the other sectors.
The narrative should also articulate how the scenario captures the risks faced
by insurance undertakings and should provide a rationale for the exclusion, if
any, of material and relevant risks (°).

76.A robust narrative can serve as a basis for NCAs to issue potential

4.3

recommendations and/or to request specific actions against the corresponding
ST results. The narrative will also help supervisors and insurers to
communicate and understand which risks are targeted by the scenario.
Importantly, recommendations and actions should be derived from a
conceivable (severe but plausible) stress configuration. A well-defined
narrative therefore strengthens a meaningful follow-up of the ST.

Derivation of the scenarios

77.A ST exercise starts with a baseline situation, which marks the economic

environment at the valuation date. STs have at least one severe but plausible
stress scenario that is relevant to the insurance industry. The scenario design
should take into account the most relevant risk factors for the undertakings
involved with specific reference to the objectives of the exercise.

78.A scenario should in general be severe and plausible. The severity criterion

refers to the fact that scenarios should not be based on expectations or likely
future developments. Instead, scenarios are defined with the aim of testing
the resilience of insurers against adverse developments. The plausibility
criterion refers to the requirement that the scenario could potentially happen
in practice and should conform with economic theory and to the economy as
a whole or be supported by other scientific expertise (e.g. climate science,
demographical study) for the economy as a whole. Please note that this does

®)
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not preclude scenarios that have not materialised before, as these may be
justified based on a forward-looking approach. The calibration and application
of the shocks is discussed further in Chapter 5.

79.Below, we focus on four important aspects to consider in the context of

scenario development:

historical or forward -looking scenarios ;

consistency with the  Sll framework versus the need to move towards more
market -compatible scenarios

single or combined scenarios

the level of granularity of shocks

1
T

1
1

80.Finally, Box 4.1 elaborates possible approaches to incorporating climate risk

4.3.1 Historical or

scenarios in a ST. Climate risk can lead to increased physical risks for insurers
(because of more frequent and severe climate-related losses) and to transition
risks, which may arise from the transition to a more carbon-neutral economy.

forward scenarios with a backward - or

-looking

-looking

forward approach

81.A ST can be based on historical or forward-looking configurations. Historical

Table 4.1 & Advantages and disadvantages of backward
lookin g approaches

approaches are purely based on the conditions observed in the markets in the
past; hence, the approach is only able to re-propose, maybe in different
combinations, events that have already materialised. Forward-looking metrics
are preferred when historical stresses are considered too low, for example the
defaults and credit losses in the period just before the 2008 financial crisis. A
hybrid approach combines historical experience with expert judgement based
on plausible assumptions in line with economic theory or supported by other
scientific expertise (e.g. climate science) to include forward-looking
considerations in the scenario(s). Both backward-looking and forward-looking
approaches have advantages and disadvantages, which should be taken into
account in scenario design. Table 4.1 provides an overview of the main pros
and cons of each approach.

-looking and forward -
to scenario design

Advantages

Disadvantages

Historical 1
approach

Past events provide a
benchmark of what could
potentially happen in the
futur e

Consistency (plausibility) of
the scenar ios may be more
easily achieved . The scenarios
might be more easily justified
when something similarha s
already occurred in the past

Financial crises or insurance
shocks that exceed or are
different from  what happened
in history might not be

captured when the stressi s
based only on historical data

A pure ly historical approach
would not allow for a par  tly
forward -looking perspective

Limit ed flexibility

Specific future scenarios
might not emerge or be
derived from historical data
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Forward - 1 More conceivable future 1 Requires an adequate
looking scenarios could be achieved justific ation for the scenarios
approach when one is notbe limited to provided

historical data only 1 Requires a higher degree of

1 Possibly more flexibility in expert judgement , which
design should also be carefully
justi fied

82.The historical approach can be seen as a preferable option when it gives a

solid empirical basis for a ST. However, when it is not combined with a
forward-looking approach, it could potentially not reach the goal of the ST of
assessing the potential vulnerabilities of undertakings, which are not strictly
related to observed historical events.

83.The preferred option for a ST exercise is the hybrid approach which allow to

include unexperienced severity or unexpected combinations of shocks in
stresses that originate from historical observations, while maintaining
plausibility and consistency with the economic theory of the scenario.

4.3.2 Consistency with the Solvency Il framework versus the need

to move towards more market -compatible  scenarios

84.EIOPA ST exercises rely on the SII framework as common ground for the

assessment of the resilience of the insurance industry against adverse
developments. SII offers common and shared principles for the evaluation and
reporting of balance sheet and capital positions (SCR and own funds — OF),
which ensure the comparability of the baseline positions and serve as guidance
for recalculating the post-stress positions.

85.Some SII elements, especially those aiming to reduce procyclicality and to

take into account the long-term nature of the insurance business, may,
however, not be fully consistent with the objectives and the narrative of a ST
scenario. It is therefore worthwhile considering departing from some of its
elements under specific circumstances. A ST framework fully consistent with
SII might impede a full translation of the narrative into the prescribed shocks,
thereby not allowing a meaningful evaluation of the impact of the ST scenario
on the industry. The main concern is the approach to deriving the risk-free
rate (RFR) term structure.

86.The EIOPA RFR curve is designed in accordance with an agreed methodology

based on the Smith-Wilson model, which includes parameters such as the
ultimate forward rate (UFR), the last liquid point (LLP) and the convergence
period (7). The methodology generates a market-consistent RFR term
structure to be used for the estimation of the SII balance sheet and capital
requirements. However, for some scenarios, such as that assuming a
protracted period of low interest rates, the parameters used to derive the
EIOPA RFR curve might not fully fit the purpose. In particular, keeping a level
of the UFR unchanged with respect to the baseline might not result in an
extrapolated part of the curve consistent with the market situation depicted
by the specific scenario. In this situation, the level of the UFR should be
adjusted to consistently reflect the economic situation all-over the post-stress

@
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term structure of the RFR, including higher maturities, which otherwise would
be mainly driven by the model and its parameters. Similar considerations can
be extended to the LLP and this parameter should also be eligible for
adjustment.

87.Against this background, it is reasonable to allow, in the context of a ST, for
deviations from the SII RFR curve to assess the impact of changes in the long-
term spot rates on insurers’ positions and whether this impact might generate
important vulnerabilities (8).

88. In general, two different approaches can be followed to assess the impact of
an adjustment to the UFR:

I Option 1: the UFR is adjusted as part of the scenario and the prescribed
RFR curve for the stress test inc ludes the adjusted UFR directly

1 Option 2: the UFR is kept unchanged in the ST scenario, but the marginal
impacts of changes in the UFR may be requested separately in the pre - and
post -stress situation (similar to the long-term guarantees (LTG s) and
transitional measures).

The advantages and disadvantages of the two approaches are listed in Table
4.2.

Table 4.2 8 Advantages and disadvantages on the treatment of the ultimate

forward rate

Advantages

Disadvantages

Option 1: adjust
ultimate forward
rate as part of the
scenario

More consistent with the
narrative for the scenario
(e.g. in the case of a low-
for -long scenario)

Less burdensome for
undertakings in the case of
requested recalculation of

the baseline asthe only
post - stress situation in
which the adj usted ultimate
forward rate  has to be
calculated

Scenario is not consistent
with the Solvency I
framework and the post -
stress solvency capital
requirement position may
therefo re be more difficult
to explain

Impact of ultimate forward
rate cannot be assessed
specifically, as it interacts
with other shocks in the
scenario

Option 2: ultimate
forward rate kept
unchanged but
marginal impact of

changes in the

Scenario would be
consistent with ~ Solvency |l
and the post -stress
solvency capital

requirement position may

More burdensome for
undertakings , as the
position s with and without
the change in the ultimate
forward rate  have to be

ultimate forward therefore be easier to calculated

r m xplain .

r:teueste q ay be expla Scenario may be less

seq aratel Allows assess ment of the consistent with the

P y impact of the ultimate narrative (in the case of a
forward rate  independent of low -for -long scenario )
the other shocks
®) An example of deviation from the Solvency Il figle rate curve is the reduction in the ultimate

forward rate, as incorporated in the 2016 and 2018 stressgtesharios to assess vulnerabilities in a
low-yield environment.
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89.Based on these two approaches, any change in the RFR parameters in a ST
exercise should be considered in line with the scenario and the objective of
the exercise:

1 For the assessment of the post - stress regulatory position it is advis able to
keep the UFR un change d with respect to the baseline. However, in this
approach , the sensitivityto movements of the UFR is also worth assessing
in both the baseline and post -stress situations .

i For an evaluation of the economic impacts of a scenario the preferred
option would be to adjust the UFR to make it consistent with the prescribed
scenario.

90.Regarding the impact of the LTG and transitional measures, these measures
should be treated in line with the SII framework, i.e. the impact of the LTG
and transitional measures should be reported separately in the post-stress
results to enhance comparability and better assess the economic impact and
the regulatory impacts of the shocks in supervisory analyses.
or combined scenarios

4.3.3 Single risk factors, single scenarios

91.Another important aspect of scenario design concerns the question whether
risk factors should be combined into one scenario and how to do so. There are
various bottom-up stress test scenario approaches. In this section three
approaches are distinguished: (i) single risk factors; (ii) single scenarios; and
(iii) combined scenarios.

92.Single risk factors are defined as shocks to, for instance, a specific asset class
or insurance risk factor. Examples are an instantaneous drop in equity prices
by x%, an increase in the risk-free rates by x basis points or an increase of
X% in life expectancy. This type of sensitivity analysis using single risk factors
is used by many companies as an important element of their risk
management. A single scenario consists of multiple risk factors but is limited
to a specific area of shocks, e.g. only market shocks or insurance-specific
shocks. These scenarios often relate to a specific narrative in which the
source(s) of the shock and the risk drivers affected by the triggering event(s)
are defined. A combined scenario consists of both market and insurance-
specific shocks, e.g. increased interest rates combined with a mass lapse
event. Table 4.3 lists the advantages and disadvantages of each approach.

Table 4.3 — Advantages and disadvantages of single risk factors versus single
scenarios versus combined scenarios

Advantages Disadvantages

Single risk |q
factors

The explanatory power of the
results can be seen as limited.

In particular  for standard 1
market stress sensitivities, it

can be expected that companies
can leverage on existing
processes for implementing the

required calculation s and for
reporting the results
The isolated view o  f single risk

factor mo vements facilitates the
validation and the interpreta tion
of results

In particular, it can be very
difficult to derive the impact of

a combination of sensitivities
based only on single sensitivity
results . Tail dependencies and
their potential implicati  ons are
completely out side the scope

As most of the historical cris es
were not limited to single risk
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The focus on single risk factor
movements facilitates a
consistent and uniform
application of the scenario (®
and therefore supportst  he
compar ison of the results

The approach allows the
estimation of the lik  elihood of
the prescribed shock

factor movements, the approach
may be seen as rather narrow

for a stress test exercise.

Against this background it may
be difficult for supervisors to
define specific follow -up
measures based only on
sensitivity results

Single
scenario s

They are simpler in design than
a combined scenario , which
includes both market and
insurance shocks

They allow the design of several
scenarios consisting of  single
risk factor s with different
likelihoods

There is no need to take the
interactions and dependencies
between market and insurance
related risk factors into account

Because of the existence of
multiple risk factors with mutual
impact s, it may not seem real to
look at the effects of important
risk factors 9 i.e. market and
insurance 0 inisolation. As the
business of the undertakings is
exposed to a combination of risk
factors, financial and insurance
risks should be viewed in
conjunction

The explanatory power of
scenarios can be superior to
single -factor sensitivities , as
they cover interdependencies
between different risk  drivers
and their (often complex)
combined impact.  For the same
reason , combined scenarios can
be superior to single scenarios.
Undertakings adopt a diversified
strategy to deal with the
occurrence of differentrisk s at
the same time.  This
diversification strategy is
important and valuable to the
insurer but also important from

a supervisory point of view. This
diversification strategy cannot

be assessed when a single risk
factor is shocked or  in a single
scenario design
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Combined  |q Compared with single factor 1 The interaction between

scenario sensitivities , combined different risk drivers can be very
scenarios offer greater flexibility complex and often depends on
for tailor ing to the specific entity -specific risk profiles.
objective of the stress test Moreover, the final stress
exercise depends on the order in which

the various stresses occur (e.0.
in the event of an interest rate
and a lapse shock , it matters
whether the interest rate stress
occurs first and subsequently

the lapse stress, or the other

way around )

1 The explanatory power of
combined scenarios can be
superior to single  -factor
sensitivities  or single scenarios
as they coverinter -
dependencies between different
risk drivers

1 The results usually show the
effect of combined shocks, and,
consequently, there will be no
information about the effects of
the separate shocks

Note:

(®) It should be noted, however, that a detailed specification of single risk factor movements remains
important to ensure consistent application. A typical example relates to changes in the risk-free
interest rates, which in a Solvency II context change to the entire risk-free yield curve (including
the extrapolated part and the level of the ultimate forward rate) and need to be specified.

93.STs are demanding exercises for both the industry and the supervisors. In this

sense, STs based on single scenarios and combined scenarios could result in
reduced calculation time and effort compared with exercises based on a large
number of single risk factors.

94.0ne of the disadvantages of combined scenarios is that they do not give

information about the separate shocks. Given the operational burden and the
methodological challenges of estimating the marginal impacts of single shocks
or of a subset of the shocks in a combined scenario, quantitative information
on the impact of specific shocks may not be requested. In the case that
marginal impacts are requested, EIOPA will complement the technical
specifications with additional information such as the sequence of application
of the shocks.

95.Each of the described approaches presents valuable aspects; hence, the choice

of the approach will be made according to the objective of the ST exercise.

4.3.4 Granularity of the shocks

96.An important consideration in scenario design is the level of granularity of the
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shocks. Previous ST exercises were characterised by a high level of granularity
in the market shocks. For instance, equity and real estate shocks were defined
at country level. An alternative to a granular scenario design is an approach
in which individual shocks are bucketed instead of having a highly granular
calculated shock for each individual risk factor.

1 Shocks to equity markets. In the 2018 ST (yield curve down scenario )t he
equity shocks in Europe ranged from -1% for Slovakia to  -19% for Italy,
whereas the US stock markets decreased by 21%. If one were to take a

more forward -looking stance, one could question whether there should be
country -specific shocks. A possible alte rnative is to define shocks per



bucket, for instance by making the distinction between advanced economies
and emerging markets  (°).

1 Shocks to government bond yield s that differ for countries with the same

rating, depending on the triggering event. An alternative to country -specific
shocks is the application of the same shock to government bonds that have
the same rating (AAA, AA, A, BBB, BB, B).

A similar approach sh  ould be applied to other shocks where relevant. Granular

and bucketing approaches have their

reported in Table 4.4.

advantages and disadvantages as

Table 4.4 0 Advantages and disadvantages of the

bucketing approach

the granular approach versus

Advantages Disadvantages
Sra?;;iL 1 Allows the specific 1 Differences in shocks between
PP characteristics of the risk risk factors are sometimes small
factor considered to be taken and might not be statistically
into account significant and the differences
. could be meaningless or not
¢ Certain measures such as the oo .
. . justify the extra effort required
volatility adjustment can be
) . ; ) to ca Iculate the stress test
derived immediately without
L results
the need for approximations
1 Allows country -based analysis i Country -based cahbrapons
based on past observations
have always been challen ged
extensively and subsequently
adjusted using expert
judgement
1 Not suitable for some
undertakings that already base
their risk management
strategies on a bucketing
approach
Eucl(;tlg? 1 Reduces the risk of having 1 Complexity in the design and
P small differences derived from applic ation of the bucketing
statistically marginal criteria
pbsg .rvat|o_ns and  barely . 1 The recalculation of the country
justifiable in a forward  -looking o :
Scenario volatility adjustment may seem
less straightforward than in the
1 Allows a more efficient case of a granular approach,
process in the design phase of but it can be done, e.g. by
the stress test using the spreads from the
relevant buckets in the formula

97.EIOPA will give due consideration to the option of the bucketing approach in
the design of future STs, taking into account the specific objective of the
exercise (e.g. country-based analyses). In the bucketing approach, some
homogeneity criteria should be determined to avoid unfair or unreasonable
results. This requires the use of objective criteria, such as ratings or
volatilities.

(%) For a n explanation of the distinction between advanced economies and emerging markets
refer to the International Monetary Fund ( IMF) World Economic Outlook database:
https://www.imf.org/external/pubs/ft/weo/2019/01/weodata/weoselgr.aspx .

, please
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98.Independently, by the approach followed for the prescription of market shocks,
the post-stress volatility adjustment (VA) will be calculated according to
EIOPA’s methodology.

Box 4.1 & Possible approaches to climate risk stress testing

The potential financial impacts of climate -related risks are well -documented (0).
However, the use of climate scenarios in traditional stress testing models is still very

much under development and no common methodology has yet been agreed ( because
of significant modelling and data challenges). EIOPA is mindful of the work undertaken

by other supervisory authorities and organ isations relat ing to climate stress testing and

is committed to enhanc ing its supervisory stress testing methodology to incorporate
climate -related risks. To this end, EIOPA is seeking high -level input from stakeholders

on possible approaches to climate stress testing, two of which are outlined below.
1. Long -termcl imate scenario analysis

One of the challenges of including climate risk scenarios in traditional stress testing
frameworks concerns the time horizon. The impact s of climate change scenarios are
expected to manifest themselves fully only over a considerable period, beyond the time
horizon typically used for stress testing (1 -3 years). To overcome this issue, a long -term
climate change scenario analysis could be used to assess the vulnerability of insurers to

climate -related risks and to help understand how d ifferent firms are managing difficult -
to-assess risks. The scenarios could explore different climate transition paths and
incorporate both physical and transition risks , as shown below.

Strength of response based on whether targets are met

Disorderly Too little, too late
Sudd. d
= udden an|
S unanticipated We don’t do enough
° P . to meet climate goals,
5 response is disruptive
@ o the presence of
a but not sufficient hysical risk
e e e physical risks spurs a
7 - climate goals disorderly transition
s d .
& <
= =]
S =
= i
= 2
c o
£ = Orderly Hot house world
z We start reducing . i contln_ue_tn
5 emissions now in a |ncn_'ease eml_ssmn_s,
S measured way to dom_g very little, if
meet climate goals anything, tozavertithe
physical risks

Source: NGFS, 2019 .

Each scenario would have different assumptions about the physical risk factors ( e.g.
increased frequency of extreme weather events or rising sea levels ) and the transition
risk factors (_ e.g. carbon prices and shocks to assets , for instance based on CO :

(*) See, forinstance, D eNederlandsche Bank, 2017 , Waterproof? An exploration of climate -related risks for
the Dutch financial sector  (https://www.dnb.nl/en/binaries/Waterproof_tcm47 -363851.pdf ); Bank of England,
2015, The impact of climate change on the UK insurance sector (https://www.bankofengland.co.uk/ -
[media/boe/files/prudential -regulation/publication/impact -of-climate -change -on-the -uk -insurance -sector.pdf );
IAIS (International Association of Insurance Supervisors), 2018, Issues paper on climate change risks to the
insurance sector
(https://www.insurancejournal.com/research/app/uploads/2018/08/IAIS_and_SIF_Issues Paper_on_Climate
Change_Risks_to_the Insurance_Sector -1.pdf ); NGFS (Network for Greening the Financial System), 2019, A
call for action: climate change as a source of financial risk (https://www.banque -
france.fr/sites/default/files/media/2019/04/17/synthe se_ngfs -2019_ - 17042019 O.pdf ).
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intensities/emissions across all scopes (*)). This could potentially be extended to shocks

to other macroeconomic variables consistent with each scenario. Considering the long -
term nature of the climate -change scenarios, this type of analysis might be better suited
to a multi -period stress test.

In surers would subsequently be asked to consider the expected impact on their assets,
liabilities and business models for the different scenarios, assuming that their in -force
insurance exposures and current investment profile remain constant.

The advantage s of this type of scenario analysis are:
1 it allows assess ment of wvulnerability to different climate scenarios for both
physical and transition risks, even when the consequences of climate change will
take time to material  ise;
1 it allows gather ing of quantit ative information and enhance d understanding of
the financial impacts under a given set of cli mate change -related assumptions;
1 itis m ore realistic in terms of scenario material isation .

The disadvantage s of this type of scenario analysis are:

i thel ong-term horizon is not compatible with the traditional format of a stress
test, and hence there is no real stress impact as the scenarios typically take a
long time to material  ise;

I the i mpact of climate policies on climate changes and other macroeconomic

var iables can be very hard to model and are v ery assumption driven;
 no commonly agreed scenarios or broadly accepted methodology are yet
available.

2. Short -term climate stresses

A short -term stress test approach would incorporate climate -related stresses  within the
typical stress -testing time horizon (1 -3 years). The stresses could incorporate both
physical risks and transition risks. For physical risks , the shocks could relate to a sudden
increase in the severity and frequency of extreme weather -related e vents (particularly
relevant for general insurers). This approach would be similar to the Nat - Cat scenario
included in EIOPA & 2018 insurance stress test exercise.

For transition risks, the stresses could relate to a sudden and substantial increase in the

price of carbon, a technology shock or a chang e in consumer behaviour, which would
translate into shocks to assets based on their CO 2 intensities. The transition to a low -
carbon economy could happen more quickly than expected, which would create short -
ter m impacts, especially if forward -looking asset prices suddenly change d in response
to shifts in expectations or sentiment concerning the transition path.
The advantages of this type of climate stress test s are:
9 the s hort -term horizon is compatible witht he format of traditional stress tests ;
1 itallowsassess mentof real stressed impacts due to sudden increase s in physical
and/or transition risk s (e.g. due to policy or technology shock and/or sudden
increase in extreme weather events ).

The disadvantages of this type of climate stress test are:
1 thereisn ocommon agreed methodology to calibrate the climate -related shocks
and it requires a h igh degree of expert judg  ement ;
f the short-term horizon is less compatible with long -term climate change
transition scenarios .

) The GreenhouseGas Pr ot ocol Corporate St andar greeshbusesgasi femissisnsiato company 6 s
t hree &scopelsedissiors@m plieect emissions from owned or controlled sources. Scope 2
emissions are indirect  emissions from the generation of purchased energy. Scope 3 emissions are all
indirect emissions (not included in scope 2) that occur in the value chain of the reporting company,
including both upstream and downstream emissions.
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4.3.5 Conclusion

99.A hybrid approach to scenario development is preferred over a purely historical

or a pure forward-looking approach, as it allows assessment of the envisaged
risks maintaining consistency with the co-movements of the markets. Expert
judgement applied in the definition of the forward-looking component of the
scenario should generate plausible outcomes that are in line with economic
theory or supported by other scientific expertise on specific aspects (e.g.
climate science).

100. The choice between single-shock, single scenario and combined scenario

should be strictly related to the objective of the exercise. Combined scenarios
are deemed the most suitable in the case of vulnerability (individual and
aggregated) and spillover analyses. In principle, no quantification of the
marginal effects of individual shocks under combined scenarios is expected;
however, if required, the sequence of application of the shocks will be clearly
specified.

101. Consistency with the SII framework is desirable; however, changes in the

approach to deriving the RFR curve are advisable to better reflect the market
conditions depicted by the narrative. If the UFR is kept unchanged with respect
to the baseline, information on sensitivity to UFR changes under stressed
scenarios (if applicable) can be collected.

102. For supervisory purposes the impacts of LTG and transitional measures on

the post-stress position need to be reported and analysed, in line with the SII
framework.

103. The granularity of the market shocks should be considered in conjunction
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with the objective of the exercise. A bucketing approach can be considered a
preferred option for EU-wide assessments, unless specific country-based
analyses require a higher level of granularity. Independently of the level of
granularity of the shocks the post-stress VA will be calculated in accordance
with the standard EIOPA methodology.



5

Shocks an d their application

104. This chapter is devoted to presenting, without any aim of completeness, a

set of the main shocks that can be applied as part of a ST exercise to the
balance sheets and solvency positions of undertakings. A complete list cannot
be given, as the shocks prescribed in an exercise also depend on the
development of the markets and the risk profiles of insurers. A distinction is
made between market-based shocks (Section 5.1) and insurance-based
shocks (Section 5.2). For each shock or group of shocks the approaches to its
calibration, its expected impact and information on its application are
provided. The chapter also includes a specific section on the simplifications
and approximations potentially allowed in estimating the post-stress positions
(Section 5.4).

105. In principle, participants are requested to apply the shocks to their full

balance sheets following the prescribed guidance and to calculate their post-
stress positions using the baseline model used for the production of their end-
of-year SII report. To enable companies to meet the requirements of such a
full balance sheet approach the technical specifications of each ST exercise
will, among other things, include particular guidance on the order of the shocks
to be applied in case different sequences of shocks could materially affect the
results. Potential limitations on the use of management actions as defined in
Section 0, might also be applied.

5.1 Market shocks and calibration

106. Market shocks represent the risk of an adverse movement in the values of

assets or liabilities as a result of market movements such as interest rates,
foreign exchange rates or the repricing of risk premiums. The calibration of
the shocks might be based on a historical approach, a forward-looking
approach or a combination of both (as discussed in Chapter 4). Market shocks
also include shocks to the creditworthiness of market players resulting from
fluctuations in the credit standing of issuers of securities, counterparties and
any debtors to which insurance and reinsurance undertakings are exposed.

107. In principle, shocks should be applied with the greatest possible accuracy

to the assets, namely a look-through approach should be pursued wherever
possible. This applies specifically to collective investments [R0180] and assets
held for index-linked and unit-linked contracts [R0220] (*?). In the event that
asset classes that are supposed to be treated with the look-through approach
are not material, namely that fall below the threshold on total assets defined
in Section 5.4.1, undertakings are allowed to follow a simplified approach that
consists of applying the shock prescribed to the largest asset class in the
respective portfolio.

108. The potentially applicable market shocks are the following:

government bond yields;
corporate bond yields;
equity prices;

swap rates ;

=A =4 =4 =

(**)
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Iltems in brackets refer to the EIOPA Solvency Il balance sheet templates S.02.01.01 for solo
undertakings and S.02.01.01 for groups . Available at : https://www.eiopa.europa.eu/tools -and-
data/supervisory -reporting -dpm -and -xbrl_en .



https://www.eiopa.europa.eu/tools-and-data/supervisory-reporting-dpm-and-xbrl_en
https://www.eiopa.europa.eu/tools-and-data/supervisory-reporting-dpm-and-xbrl_en

residential real estate prices;

commercial real estate prices;

loans and r esidential mortgage -backed securities  prices ;

other asset prices (private equity, hedge funds, real estate investment
trusts (REITS), commodities) ;

1 downgrad ing of credit ratings

= =4 =4 =4

109. On the calibration, EIOPA prescribes in its ST exercise severe but plausible
scenarios that convert the economic conditions described in the narrative into
shocks. The plausibility of a scenario is reflected in the consistency of the
market movements generated by the prescribed set of shocks, combining both
backward-looking and forward-looking approaches.

110. The calibration of the market shock is run in cooperation with the ESRB and
it is based on the Financial Shock Simulator (FSS) developed and regularly
used by the European Central Bank (ECB) for the design of European Banking
Authority (EBA), EIOPA and European Securities and Markets Authority
(ESMA) ST scenarios and for internal and external policy analyses (e.g. the
impact assessments in the ECB Financial Stability Review). The model is based
on a set of well-known and -applied risk measurement techniques such as the
conditional value at risk (*3®) and the marginal expected shortfall (). The
simulation method is a non-parametric approach to capturing dependence
structures across markets, i.e. it does not impose any parametric model
structure that might not fit the tails of the distributions. The FSS allows the
capture of correlations in the extreme tails of financial returns’ distributions
relying on a large number of time series.

111. The construction of the scenario originates from the definition of one (xm)
or more triggering events and the subsequent joint distribution of the event
thereof with the other financial variables (x;). The reaction of the other
variables is captured through their conditional distributions, as shown in Figure
5.1 for the bivariate case. The metric used to estimate the values of the
reacting variables condition that the triggering variable is in a stressed
condition are:

1 Conditional value at risk (CoVaR): the value at risk of a variable, given that
another variable is in a distress scenario , defined as values in a certain tail
of its distribution

1 Conditional expected shortfall (COES): the  expected shortfall of a variable,
given that another variable is in a distress scenario , defined as values in a
certain tail of its distribution

1 Conditional mean return (CMR): mean value of the dependent variable ,
conditionalon the distribution being in a distress scenario , defined as values
in a certain tail of its distribution.

Figure 5.1 — Histogram and scatter plot for bivariate data

() Adrian, T. and Brunnermeier, M.K. , 2016 , €oVaR§ American Economic Review , Vol. 106, No 7, pp.
1705 -1741.
*) Acharya, V., Engle, R. and Richardson, M. , 2012, d&Capital shortfall: a new approach to ranking and

regulating systemic risks ~ § American Economic Review , Vol. 102, No 3, pp. 59  -64.
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112. The outcome of the process is a scenario in which the encompassed

variables co-moved according to patterns empirically observed, thereby
generating a market-consistent scenario. However, getting the joint
probability of the ST scenario is extremely difficult because of the large
number of variables and time series length issues (please see Annex II for
more details). Detailed information on the FSS can be found in the FSS
technical note (°).

5.1.1 Shocks to bonds

113. Shocks to fixed income asset prices can be prescribed in terms of change

in yields (basis points, bps) with respect to the baseline. Geographical or time
to maturity specifications can be provided for the different types of bonds. The
shock should be applied to the SII value of the fixed income assets taking into
account the combined effect of the change in yields and of the change in the
RFR derived from the shocks to SWAP rates for the different currencies.

114. To derive changes in the spreads, the shocks applied to the swap rates

should be taken into account as follows:

a) The level of the euro swap curves after the shock is provided by the
equati on "Y® O 0 YOO 0 QQ

b) The yield level of a bond generally includes a credit spread on top of the
swap curve (which may also be zero or negative), therefore the yield of a
bond with a specific maturity can be expressed as (D) "Yod 0
01 QQ"Q0 YN i(viberéxhe swap terme  quals the maturity of the bond)

c) The shock levels for sovereign or corporate yields prescribed in each ST

exercise refer to a change in the respective yields (and not to a change in

(**)
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ECB, 2019, Technical note on the Financial Shock Simulator (FSS) . Available at:
https://www.esrb.europa.eu/mppa/s tress/shared/pdf/esrb.stress_test190403_technical_note EIOPA i
nsurance~4fb409600b.en.pdf?fad046baaf28f167b817d46ddf4486fc



https://www.esrb.europa.eu/mppa/stress/shared/pdf/esrb.stress_test190403_technical_note_EIOPA_insurance~4fb409600b.en.pdf?fad046baaf28f167b817d46ddf4486fc
https://www.esrb.europa.eu/mppa/stress/shared/pdf/esrb.stress_test190403_technical_note_EIOPA_insurance~4fb409600b.en.pdf?fad046baaf28f167b817d46ddf4486fc

credit spreads). The change in credit spreads can also be derived by the
equation ¥Y0i QQQ0 "Yni Q@d'Q YYwod.0

115. Alternatively, the shocks to fixed income assets can be prescribed in terms

of the increase in the credit spread. In that case the post-stress price of the

assets is derived taking into account the change in the RFR and the increased
spread component.

5.1.1.1 Government bonds [R0140]:

116. Shocks to government bonds can be provided by country, geographical area
or rating (depending on the granularity) and also by selected maturity. In the

1 by interpolation (e.g. spline) f or maturities  that are not explicitly provided;

1 by keeping the shock constant for all maturities exceeding the last maturity
provided with an explicit shock.
An example of the derivation of the shocks is provided in Table 5.1.

Table 5.1 0 Derivation of the shocks to sovereign bonds

Shocks reported in red are explicitly provided. Shocks reported in black are deriv ed in accord ance with the
approach described in paragraph 117 . Specifically interpolated val ~ ues are calculated by cubic -spline .

(*8) For an explanation of the distinction between advanced economies and emerging markets , please
refer to the International Monetary Fund ( IMF) World Economic Outlook database:
https://www.imf.org/external/pubs/ft/iweo/2019/01/weodata/weoselgr.aspx
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https://www.eiopa.europa.eu/tools-and-data/risk-free-interest-rate-term-structures-0_en
https://www.eiopa.europa.eu/tools-and-data/risk-free-interest-rate-term-structures-0_en
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