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Responding to this paper

EIOPA welcomes comments on the second set of advice to the European
Commission on  specific items in the Solvency Il Delegated Regulation

Comments are most helpful if they:

91 respond to the question stated, where applicable;
I contain a clear rationale; and

9 describe any alternatives EIOPA should consider.

Please send your comments to EIOPA in the provided Template for Comments,
by email to CP-17-006@eiopa.europa.eu _by 5" January 201 8.

Contributions not provided in the template for comments, or sent to a different
email address, or after the deadline will not be processed.

Rationale for the deadline

The deadline of 5 January 2018 is less than the three month public consultation

period which is EI OPAG6s aim as set out in its
Practices 1. On this occasion, the imposition of an external deadline for receipt of

the final advice of 28 February 2018 prevents a thr ee month period. The extent

EIOPA has already engage d with stakeholders on the SCR review is set out later

in th e introduction.

Publication of responses

Contributions received wil/l be published on EI (
request otherwise in the respective field in the template for comments. A

standard confidentiality statement in an email message will not be treated as a

request for non -disclosu re.

Please note that EIOPA is subject to Regulation (EC) No 1049/2001 regarding
public access to documents and EI OPAds T ules on

Contributions will be made available at the end of the public consultation period.

! See paragraph 3.3 of
https://eiopa.europa.eu/Publications/Statements/Public_Statement_Consultations_Practices.pdf

2 pPublic Access to Documents
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https://eiopa.europa.eu/fileadmin/tx_dam/files/aboutceiops/Public-Access-(EIOPA-MB-11-051).pdf

Data protec  tion

Please note that personal contact details (such as name of individuals, email
addresses and phone numbers) will not be published. They will only be used to
request clarifications if necessary on the information supplied.

EIOPA, as a European Authori ty, will process any personal data in line with

Regulation (EC) No 45/2001 on the protection of the individuals with regards to

the processing of personal data by the Community institutions and bodies and on

the free movement of such data. More information on data protection can be

found at https://eiopa.europa.eu/ under the heading 6Legal noti c.


https://eiopa.europa.eu/

Introduction
Review of the Commission Delegated Regulation (EU) 2015/35
(Solvency Il Delegated Regulation)

1. The Europe an Commission expressed its intention to review methods,
assumptions and standard parameters used when calculating the Solvency

Capital Requirement with the standard formula. This review is to be

performed before December 2018 4

2. The European Commission has asked EIOPA to provide technical advice as
part of its review of the Solvency Capital Requirement %,

What is the scope of this consultation paper?

3. This consultation paper covers the following areas:
l. Recalibration of standard parameters of premium and reserve risks
. Volume measure for premium risk
M. Recalibration of mortality and longevity risks
V. Health catastrophe  risk

V. Man - made catastrophe risk

VI. Natural catastrophe risk
VII. Interest rate risk
VIII. Market risk concentration

IX. Currency risk at group level
X.  Unrated debt
XI. Unlisted equity
XIl. Strategic equity investments

XIII. Simplification of the counterparty default risk

3 Commission Delegated Regulation (EU) 2015/35 of 10 October 2014 supplementing Directive 2009/138/EC of
the European Parliament and of the Counci | on the taking -up and pursuit of the business of Insurance and
Reinsurance (Solvency Il) ,0J L 12,17.1.2015

4 Recital 150 of Commission Delegated Regulation (EU) 2015/35

5
See:

https://eiopa.europa.eu/Publications/Requests%20for%20advice/CfA_annex.pdf

and

https://eiopa.europa.eu/Publications/Requests%20for%20advice/2017.02.21%20 -
%20Annex%20CfA%20I1.pdf
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XIV. Treatment of exposures to CCPs and changes resulting from EMIR
XV. Simplification of the look  -through approach

XVI. Look -through approach at group level

XVII. Loss-absorbing capacity of deferred taxes
XVIIL. Risk margin

XIX. Comparison of own funds in insurance and banking sectors
XX. Capital instruments only eligible as tier 1 up to 20% of total tier 1

XXI. Impact assessment

Structure of this consultation paper

4. The consultation paper is divid ed into 21 chapters, each covering the areas
described in the paragraph above on scope of the consultation paper. Each
chapter follows the same structure:

1 Extract from the call for advice
1 Legal basis
1 Feedback statement on main comments received on the discussion paper
T EIl OPAG6s advice
0 Analysis
0 Advice (and if relevant proposals for legal articles)

5. The exceptions are:

1 Chapter 12 on strategic equity investments which provides information
only, as requested by the Commission.

1 Chapter 21 on impact assessment

Length of the consultation paper

6. The consultation paper is a long document. This reflects the large number of
topics being consulted on and EI OPAds desire
basis for its proposed advice.

7. Where appropriate, material is placed in annexes to the chapters.

8. As well as the common structure set out above, El OPA6s proposed advi
highlighted in a blue box towards the end of each chapter, and these blue
boxes are a good place to start for those readers who do not need to consider
some or all of the issues in detail.



Engagement  with stakeholders

9. In addition to th e consultation paper EIOPA has engaged with stakeholders
throughout the development of its advice

10. EIOPA issued a first discussion paper in December 2016. It has held meet ings
with stakeholders during 2017 on 23 May, 8 June and 27 September. In
addition EIOPA has been in dialogue with its Insurance and Reinsurance
Stakeholder Group.

11. EIOPA has also sought information on specific topics from insurance
undertakings and from na  tional supervisory  Authorites ( i NSAs 0)
Next steps

12. EIOPA will send its final advice on the areas covered by this consultation
paper to the European Commission by the end of February 2018.



1. Recalibration of standard parameters of premium and
reserve risks

1.1. Call for advice

14. According to Article 115 of the Solvency Il Delegated regulation , the capital
requirement for non -life premium and reserve risk s hall be equal to the
following for a given  Line of business «

"YO 'Y 08, &b hwhere:

(&) , denotes the standard deviation for non -life premium and  reserve risk
determined in accordance with Article 117 for a given Line of business o

(b) @ denotes the volume measure for non -life premium and reserve risk
determined in accordance with Article 116 for a given Line of business a

15. As part of the SCR review EIOPA is asked to assess which of standard
parameters for non -life premium and reserve risk, and the standard
parameters for medical expense risk need to be changed and to suggest
possible new calibrations where appropriate, making use of the experience
gained .

16. The initial calibration of the non-life premium and reserve risk standard
deviation was carried outby a  Joint Working Group ¢ (JWG) in 2011.

1.1.1. Selection of line of business

17. EIOPA has ident ified that for the following Line of business a recalibration

exercise could be needed for the non -life premium and reserve risk standard
deviation :

1 medical expense (Line of business n°l of Annex | of the Delegated

Regulation)

9 credit and suretyship (Line o f business n°9)

1 assistance (Line of business n°11)

91 legal expenses (Line of business n°10)

1 worker compensation (Line of business n°3).

18. EIOPA has selected these Lines of business to be recalibrated by analyzing
the calibration done in 2010 -2011. In the report of the Joint Working Group,
data availability ’ and data limitations are discussed and for every single Line
of business the number of undertakings that provided data is repor ted.

6 Calibration of the Premium and Reserve Risk Factors in the Standard Formula of Solvency Il, Report of the

Joint  Working Group on Non -Life and Health NSLT Calibration, EIOPA,12 December 2011
https://eiopa.europa.eu/Publications/Reports/EIOPA -11-163 -A-Report_ JWG_on_NL_and_Health_non
SLT_Calibration.pdf

" ibid pp9-11.
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19. EIOPA has selected for the purpose of this exercise the Lines of business
where data has been assessed as not representative enough for both
premium and reserve risks, in view of the number of undertakings that
currently are doing business in the same Lines of business

20. In particular,  where the number of undertakings that submitted valid data is
less than one hundred before adjustment s due to the e xclusion of
catastrophe losses and where the data provided came from less than 20
different European count  ries, EIOPA has considered that a recalibration would
be necessary. It should be noted that these criteria do not apply to non
proportionate reinsurance Lines of business, due to the specific nature of the
business and due to the limited number of undertak ings that carry out this
business.

21.1t is worth to notice that the Joint Working Group explicitly excluded
credit and suretyship and assistance reserve risks from the recommendations
because of the lack of observations 8,

22. Below is disclosed the amount of sub mission received by  the Joint Working
Group in 2011:

8 ibid p.4



Undertakings
Countries
AT
BE
BU
CY
CZ
DE
DK
EE
EL
ES
FI
FR
HU
IE
IT
LI
LT
LU
LV
MT
NL
NO
PL
PT
RO
SE
Sl
SK
UK
IS

1.2. Data

1.2.1. Data collection exercise

21

2
1
1

g1 N o1 (o2}

N
o

RPAPOPRL AN

ONDWNDN

21

1
1

N
o P Wwwu

AN~ OWO

O NN

= Ol

23. For the purpose of this recalibration, EIOPA
covering as wide a range of undertakings (of all types and sizes)

States as possible.

direct business in one of the five lines of business
was collected by EIOPA from December 2016 to March 2017.
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24. For more details on the data collection exercise, please refer to the
Discussion Paper on the review of specific items in the Solvency Il Delegated
Regulation published by EIOPA in December 2016 %

25. As a result of this exercise, EIOPA received data from 483 undertakings from
27 countries. The distribution among Line of business is shown in the table
below.

203 143 281 42 229

Undertakings
Countries 24 25 26 13 25

AT 3 3 16
BE 2 1 2 4 3
BU

CY

CZ 8 5 10 3
DE 12 2 10 18
DK 1 1

EE 1 2 6 1
EL 14 7 18 1 20
ES 19 7 17 1 12

FI 4 26 8 26
FR 9 6 37 24
HR 12 8 8 1 6
HU 7 6 7 2 5

IE 5 6 2 1

IT 50 31 52 51

LI 1 3 4

LT 1 1
LU 2 1 4 4
LV 5 4 4 1
MT 4 3 3 1 1
NL 4 5 20 13
NO

PL 6 3 3 1 2
PT 13 9 18 16 11
RO 10 9 11 3 2
SE 2 2 4 1 1

Sl 5 4 6 3
SK 6 4 2 1
UK 3 8 5 2 3

9 EIOPA-CP-16/008 of 5 " December 2016 :  https://eiopa. europa.eu/Publications/Consultations/EIOPA -CP-16-

008_Discussion_Paper_on_SIlI_DR_SCR_Review.pdf

11
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26. The charts below disclose the comparison per Line of business between the
submissions received in 2017 and the 2011 JWG data collection.

Submissions received in 2017 in comparison to 2011
300 -
W initial submissions
—
250 | mJIWG N g
m Countries Q
200 - N
150 -
=)
S
100 -
50 - 26 - 25
5 13
0 i T . T - T
HME HWC LE
Submissions received in 2017 in comparison to 2011
250% -
m % of IWG
200% - &
150% -
S
N~
<
50% -
0% T T T T
AS Cs HME HWC

1.2.2. Data cleaning

27. In order to get exploitable data, the first step was a dialogue between
undertakings and N SAs to clarify some areas of uncertainty.

28. The second step consisted in cleaning data where possible. The most
com mon inconsistencies with data w ere the following

1 unit of values, where the unit described by the undertaking does not
correspond to the underlying unit in the submitted values,

1 negative values, e.g.in earned premiums,

1 zeros e.g. in earned premiums,

12



9 inconsistency between earned premium and loss estimates which
leads to not entirely natural loss ratios,

inconsistency between loss estimates and triangle data,

inclusion of catastrophe events and other outliers in premium risk
data.

29. Finally, where data could not be considered sufficiently reliable, submissions
were not taken into account.

= =4

1.2.3. Representativeness of data

30. Representativeness of data collected in 2017 can be d rawn both by
comparing to the total number of submissions finally used in 2011 and, to the
total volumes of premium and reserve of 2011.

31. The chart below sums up distribution of submission after the cleaning

process and compares with the outcome of the sam e process performed by
the JWG.
Number of submissions included in the recalibration exercise
300 -
=
250 - &
200 -
150 -
100 - o
—
&
50 -
0
AS CS HME HWC LE
W 2017 submissions  ® premium Hreserve JWG-Premium JWG-Reserve
32.In proportion of respective initial submission set, t
resulted in the inclusion of a higher amount
Therefore, for al |l l'i ne of busi nessne efxcept

business the 2017 recalibration relied on a higher number of submissions
than the initial calibration of 2011.

13



Evolution of the number of submissions used in the final calibration

between 2017 and 2011
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33. Except for the credit & suretyship line of business, volumes collected in 2017
than those collected in 2011. Volume of the w

were higher

compensation line of business is of the same range between the two data
collections (1 .10bnin 2017 versus 1 .60bn in 2011).

orker 6s

Final total premium volume of submissions in the 2017 recalibration

compared to to the initial calibration of 2011

25,000 -
©
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® Premium JWG-Premium
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Evolution of total premium volume of submissions between the 2017
recalibration and the initial calibration of 2011

400% -
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34. Representativeness can also be assessed by comparing the market share of
the countries included in the sample. For instance, the twenty four countries
included in the Assistance sample represent 79% of the whole European
Assistance market in terms of premium.

European market shares of the countries included in the 2017
calibration
100% - =
el o ~

80% - =
°
2 $

40% -

20% -

O% T T T

AS CS HME HWC LE

35. Finally the size of the sample in terms of volume collected can be compared
to the European market in or der to conclude on the representativeness of the
sample. For example, in the Assistance sample we capture 50% of the
European market.

15




Volume of premium included in the sample in percentage of the
whole European market
60% -
o
o
40% -
:
(o]
—
O% T T T
AS CS HME HWC
36. The table below sums up the evidence that advocates for the good

representativeness of the sample.

Representativeness

number of
volume vs.

submission vs countries market share
2011 2011

+ o+ O+
+ + + +
+ + + +

37. The credit & suretyship line of business that has a total volume lower than
these collected in 2011 is nonetheless considered re presentative enough,
because of:

1 the high share that the sample represent s (19% of the European
market);

1 the countries included in the sample that corr espond to more than
95 % of the total European volume;

16



9 the higher number of contribution collected ( 25% more contribution in
2017 thanin 2011 ).

38. Th e wor ker 0s compensation i ne of business
submissions and the total volume are lower than those collected in 2011 is
considered representative enough  because of:

1 the high share that the sample represents (31% of the European
market);

9 the countries included in the sample that correspond to more than
70% of the total European volume.

39. As a conclusion , data collected is considered as sufficiently representative to
derive conclusion on the five identified lines of business

1.2.4. Type of data used

40. Data collection requested:

9 raw data gross of reinsurance;
9 adjusted data gross of reinsurance, excludi ng catastrophe loss;
1 data net of reinsurance ;
9 adjusted data net of reinsurance, excluding catastrophe loss;
9 impacts of salvage and subrogation.
41. Sufficient data was only received for raw data gross of reinsurance.
42. Calibration was therefore performed with d ata gross of reinsurance and
without exclusion of catastrophe events a priori. In the different steps of the
recalibration, outliers were excluded (please see below sub-section 1.3.2),

which means that undertakings with extraordinary volatility were excluded.
These extraordinary volatilities may have been due to catastrophe events.
For the Lines of business considered in this exercise, catastrophe events are
not expe cted to have a major impact on the results.

43. Premium calibration was moreover calibrated based on loss at the end of the
firstyear , asin 2011.

4. 1 n case of reserve the calibration, the 20116
both data net and  gross of reinsur ance and the final advice was given net of
reinsurance. In order to draw a sound comparison, this reserve calibration
exercise will be compared to the 2011%s outc
Furthermore, gross to net factors fidenvet he 201
a final figure for this exercise.

10 Figures can be found in annex B of the Calibration of the Premium and Reserve Risk Factors in the Standard
Formula of Solvency Il, Report of the Joint Working G roup on Non -Life and Health NSLT Calibration, EIOPA,12
December 2011 :

https://eiopa.europa.eu/Publications/Reports/EIO PA-11-163-C-

Annex_6_2_Report JWG_on_NL_and_Health_non -SLT_Calibration.pdf

17
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gross net

19,1% | 19,1% 100%
52,6% | 52,6% 100%
9,2% 5,3% 58%

12,7% | 11,4% 90%

12,3% | 12,3% 100%

18




1.3. General approach for assessing of non -life premium and
reserve risk standard deviation

45. The initial calibration of the non -life premium and reserve risk standard
deviation s was carried out by the Joint Working Group  in 2011.

46. In order to assess whether the calibration performed in 2011 needed to be
updated in the most reliable manner, it has been decided to apply the exact
same methodology.  This methodology is briefly described below and can be
found in details in the report pr oduced by the Joint Working Group 1 We also
reproduced several of the various options considered back then (see the
description of methodology 1 below).

1.3.1. Methods applied

47. The m ethods applied were based on both normal and log -normal
parametrisation

48. Premium risk used the following parametrization: x as earned premium and vy
as aggregate loss at the end of the first year. We used one definition of
normal variance and two log  -normal ones *.

49. Reserve risk was based on the same methods as per premium risk with the
following parametrization : x as total claims provision at the start of a given
financial year and y as aggregate loss incurred in a given financial year for  all
earlier accidents years . We used one definition of normal variance and one
log -normal.

50. The CEI OPS final advice was based on normal parametrizations

1.3.2. Procedure to eliminate outliers

51. Elimination of outliers ~ was performed in three automated steps.

52. For each type of calibration and for both premium and reserve risks we
performed a first estimation of the parameters. We eliminate observations
that generated outlying standardised residuals: being outside the interval
that may be expected for standard no rmal random variables with the given
sample size. This procedure was performed three times before performing
the final calibration.

1" https://eiopa.europa.eu/Publications/Reports/EIOPA -11-163 -A-Report_JWG_on_NL_and_Health_non
SLT_Calibration.pdf
12 With wearned premium and dﬂhe samplemean, O standar d ,d ddgsiraid garameter , gbobability
distributionof y, we have the following TR meamismmadethe foll owing
. & & 0 N
e 0 r 0 s . .
] GS@Tand'l aeEM ,0p 1 o 1

19
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53. It should be highlighted that proceeding in this manner results in producing
parameters with the low range of the possible outcomes.

1.3.3. Portfolio -size heterogeneity

54. In order to address the issue stemming from the fact that the calibration is
performed assuming an average sized portfolio sample, the methodology of
the CEIOPS introduces a kappa factor that generated a standard de viation ,
independent on the size of the sample. This kappa factor is meant to
standardize the outcomes and to avoid that a too large SCR is calculated for
the larger portfolios and a too small one for the smaller portfolios. In order to
obtain a calibratio n at the appropriate level, the unbiased sigma is multiplied
by the chosen kappa.

55. The value of the kappa factor would depend on whether the size is measured
in terms of share of portfolios in the sample ( company approach ) orin terms
of share of volume, i.e. policyholders that are insured by undertakings of the
portfolio ( policyholder approach ).

56. The calibration performed by the JWG set the following limits:

9 company approach - at least 65% of portfolios should be covered with
a security level of atleas  t99.5%,

9 policyholder approach - at least 9 5% of policyholders in term of
volume should be covered with a security level of at least 99.5%.

57. Choice between the two approaches can have significant influence on the
outcome.

58. The CEIOPS final advice relied on the policyholder approach

1.3.4. Deriving a European parameter

59. Deriving a European calibration can be done in different manners, either by
considering Europe as a whole market and performing a calibration on the
whole European dataset (method 1 13), or by considering that the European
market is composed by the different national markets (method 2 ). In order
to reflect this, the two kinds of calibration were realized.

60. In method 1, the calibration can either be performed using the company
approach or the po licyholder approach.

61. In method 2, calibration is performed at the country level using the
policyholder approach. The 95% of policyholders is defined with the European

sample. The aggregation is made thanks to a weighted average  using volume
measures for each Line of business (premiums or reserve) from 2016
guantitative reporting as weights (see fi25. Annex to chapter 1 17 Weights

used in the method 2 0).

13 Referred as the pan -European approach in 2011.
14 Referred as the combined approach in 2011.

20



62. A threshold was applied to only include in the an alysis countries with at least
three portfolios . Limit was setto two portfolios for workerods ¢
and credit and suretyship lines of business given the smaller number of
undertakings doing this business . This threshold was set to five in 2011. We
decreased it, in order to have more country included an d a more
representative sample.

63. The CEIOPS final advice was based on the method 2

1.3.5. USP calibration to back test results

64. In parallel of the aforementioned methodologies, a calculation of the USP for
each undertaking and each line of business was performed.

65. We used the prescribed legal methodologies described in Annex XVII of the
Delegated Regulation.

66. In order to characterize our sample and to compare it to the standard
formula calibration , we analysed the number of undertakings of the sample
that were be | ow or above the standard formulabs cal
that the USP methodology provided evidences for a recalibration when more
than 60% of the total sample was below/above the current calibration.

67. The following table discloses the amount of USP for a given line of business
t hat is below standard ©OnyrUusk Ilfiguiegs betow 000% r at i on .
are taken into account . USP figures that are above 100% were considered as
outliers and excl uded from the ratio calculation. Graphs disclosing the result S

canbe foundin f22. Annexto chapter 11 USP calibration o.

Amount of USP below the standard
formula calibration

Premium Reserve Reserve
LogN Triangle
51% 36% 28%
19% 35% 31%
41% 11% 9%
46% 22% 45%
59% 46% 52%
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68. LogN method refers to the reserve risk method 1 of the paragraph C of
Annex XVII . Triangle method ref ers to the reserve risk method 2 of the
paragraph D of Annex XVII of the Delegated Regulation . These are calculated
using paid triangles.
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1.4. Final recommendation

69. In the following table are summed up all the evidences gathered in this recalibration exercise and the representativeness
is assessed. Details of the results can be found in fi23. Annex to chapter 1 7 Results of the calibration for premium risks 0
a n d24AAnnex to chapter 1 1 Results of the calibration for premium risks 0.

70. In the column  Evidences provided for a recalibration , an up arrow (@) means that t he given methodology pleads in
favour of a higher calibration, i.e. the outcome of the methodology in 2017 is higher than in 2011. A down arrow ( G)
means that the methodology advocates for a lower calibration, i.e. the outcome of the methodology in 2017 is lower than
in 2011 . A double horizontal arrow ( T ) means that the methodology suggests no change, i.e. outcomes from 2017 and
2011 are of the same range. Decision are mainly driven by the method 2 (in black), while method 1 (in dark grey) and
USP™ (in ligh t grey) are more indicative.

71. Figures for the final calibration column are derived from the method 2 which is identical to the method used to derive
standard formulads calibrations, i.e. based on an aggr egpprdtachon of coul

72. As stated in the section 1.2, data is considered as sufficiently representative to support a recalibration. EIOPA would
nevertheless consider any furt her data at undertaking level that stakeholders may be willing to share. For this purpose,
stakeholders are invited to either contact their relevant NSA or EIOPA (CP-17-006@eiopa.europa.eu ), so that appropriate
figures can be provided

5 Outcomes and assessments of the USP calibration are explained in sub-section 1.3.5 .
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1.4.1. Premium

Evidences provided for a recalibration Standard IWG Final

USP . : calibration
: formula calibration
method 2 method 1 calculations suggested

AS T 9% 9,3% 6,4%
:

CQ 5% 5,0% 6,0%
.

(Q (} 7% 6,5% 8,3%

73. While the r epresentativeness of the credit and suretyship line of business sample can be questioned because of the lower
volume collected in 2017 compared to 2011 (s ee section 1.2), the congruent outcomes for all three kinds of calculation
argue for an increase of the calibration.

12% 11,7% 19,9%

Premium

8% 8,0% 9,6%
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1.4.2. Reserve
Evidences provided for a recalibration Final
Standard JWG Gross to net

USP : : calibration
formula calibration factor
method 2 method 1 slaulEiene suggested

20% 19,1% 100% 22,0%

5% 9,2% 58% 6,6%

11% 12,7% 90% 11,0%

.Il_
(} T 19% 52,6% 100% 16,4%
@
G

(} (; 12% 12,3% 100% 5,5%

74. As detail ed in sub-section 1.2.4 , for the medical expense line of business a 58% gross to net factor was applied to the
gross calibration in 2011. A s this factor could not be assessed due to the lack of data net of reinsuran ce available in 2017
we applied the very same factor to the 2017 gross calibration (11. 3%*58%=6 .6%).

75. No change is suggested for the wor ker 6 s ¢ o mpne of businesso nas advocated by the methodology 2 and after
application of a gross to net factor of 90%.

76. Changes in the legal expenses line of business is mainly driven by the fact that the collected v olumes of this line of
business have drastically increased between 2011 and 2017 . This is mostly due to the larger participation of Germany in
the 2017 exercise in comparison to the 2011 data collection.
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2. Volume measure forp remium risk

2.1. Call for advice

EIOPA is asked to assess which standard parameters need to be changed
amongst the following underwriting submodules and to s uggest possible new
calibrations where appropriate, making use of the experience gained and data
gathered during the transitional period and the first year of application of
Solvency I, also making use of relevant data provided by other parties:

I The standard parameters for non -life premium and reserve risk, and the
standard parameters for medical expense risk, that should be calibrated
on the basis of extended data; in_this context, the definition of the

volume measure for premium risk should be r eassessed for continued

appropriateness

2.2. Legal basis

Directive 2009/138/EC ¥ (fASolvency I I Directiveod)
77. Article 105(2): Calculation of the Basic Solvency Capital Requirement

The non -life underwriting risk module shall reflect the risk arising from non -life
insurance obligations, in relation to the perils covered and the processes used in
the conduct of business.

It shall take into account of the uncertainty in the results of i nsurance and
reinsurance undertakings related to the existing business as well as to the new
business expected to be written over the following 12 months.

It shall be calculated, in accordance with point (2) of Annex IV, as a combination
of the capital requirements for at least the following sub -modules:

€) the risk of loss, or of adverse ch ange in the value of insurance liabilities,
resulting from fluctuations in the timing, frequency and severity of insured
events, and in the timing and amount of claim settlement (non -life
premium and reserve risk);

Delegated Regulation
78. Recital (43):

In ord er to avoid giving the wrong incentives to restructure long -term contracts
as short -term renewable contracts, the volume measure for non -life and NSLTY
health premium risk used in the standard formula should be based on the
economic substance of insurance and reinsurance contracts rather than on their

legal form. The volume measure should, therefore, capture earned premiums

16 Directive 2009/138/EC of 25 November 2009 of the European Parliament and of the Council on the taking
up and pursuit of the business of Insurance and Reinsu rance (Solvenc y Il) (OJL 335,17.12.2009, p. 1 )

o Must be NSLT. It's a n obvious typing error. The delegated regulation prescribes the premium risk for NSLT
health insurance and not for SLT health insurance.
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that are within the contract boundary of existing contracts and on contracts that
will be written in the next 12 months.

79. Recital (45):

In relation to premium risk, the calculation of the capital requirement for non -life
and health premium and reserve risk should be based on the larger of the past

and the expected future earned premiums to take account of the uncertainty

around the future earned premiums. However, where an insurance or
reinsurance undertaking can reliably ensure that the future earned premiums

will not exceed the expected premiums, the calculation should be based on the

expected earned premiums only.

80. Article 115 (and 146): Non-life premium and reserve risk sub -module (and
NSLT health premium and reserve risk sub -module)
The capital requirement for non -life premium and reserve risk shall be equal to
the following:
YO 'Y c]
where:
( a) n denotes the standard deviation for non -life premium and reserve risk

determined in accordance with Article 117;

(b) V n denotes the volume measure for non -life premium and reserve risk
determined in accordance with Article 116.

Article 146 NSLT health p remium and reserve risk sub -module

The capital requirement for NSLT health premium and reserve risk shall be equal
to the following:

YO'Y (og0] a0
where:

( a ) nsut denotes the standard deviation for NSLT health premium and reserve
risk determined in accordance with Article 148;

(b) V nsuth denotes the volume measure for NSLT health premium and reserve
risk determined in accordance with Article 147.

81. Article 116: Volume measure for non -life premium and reserve risk
1.The v olume measure for non -life premium and reserve risk shall be equal to

the sum of the volume measures for premium and reserve risk of the segments
set out in Annex II.

2.For all segments set out in Annex Il, the volume measure of a particular
segment s shal | be equal to the following:

W W Fow f Omx v it WOOw
where:

(@) V (prems) denotes the volume measure for premium risk of segment s;

(b) V (ess)y denotes the volume measure for reserve risk of segment s;
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(c) DIV ¢ denotes the factor for geographical diversification of segment s.

3.For all segments set out in Annex Il, the volume measure for premium risk of
a particular segment s shall be equal to the following:

@ o TAGD "00 B

&
=y

where:

(@) P s denotes an estimate of the premiums to be earned by the insurance or
reinsurance undertaking in the segment s during the following 12 months;

(b) P (astsy denotes the premiums earned by the insurance or reinsurance
undert aking in the segment s during the last 12 months;

(c) FP (existingsy denotes the expected present value of premiums to be earned by
the insurance or reinsurance undertaking in the segment s after the following 12
months for existing contracts;

(d) FP (uresy denotes the expected present value of premiums to be earned by
the insurance and reinsurance undertaking in the segment s for contracts where
the initial recognition date falls in the following 12 months but excluding the
premiums to be earned du  ring the 12 months after the initial recognition date.

4.For all segments set out in Annex I, insurance and reinsurance undertakings

may, as an alternative to the calculation set out in paragraph 3 of this Article,
choose to calculate the volume measure f or premium risk of a particular
segment s in accordance with the following formula:

~

W R 0 00 E 00 B

provided that the all of following conditions are met:

(a) the administrative, management or supervisory body of the insurance or
reinsurance undertaking has decided that its earned premiums in the segment s
during the following 12 months will not exceed P s

(b) the insurance or reinsurance undertaking has established effective control
mechanisms to ensure that the limits on earned premiums referred to in point
(a) will be met;

(c) the insurance or reinsurance undertaking has informed its supervisory
authority about the decision referred to in point (a) and the reasons for it.

For the purposes of this calculatio n, the terms P 5, FP(exisiingsy and FP ey shall
be denoted in accordance with points (a), (c) and (d) of paragraph 3.

5.For the purposes of the calculations set out in paragraphs 3 and 4, premiums
shall be net, after deduction of premiums for reinsurance contracts. The
following premiums for reinsurance contracts shall not be deducted:

(a) premiums in relation to non -insuranc e events or settled insurance claims
that are not accounted for in the cash - flows referred to in Article 41(3);

(b) premiums for reinsurance contracts that do not comply with Articles 209,
210, 211 and 213.

6.For all segments set out in Annex I, the vol ume measure for reserve risk of a
particular segment shall be equal to the best estimate of the provisions for

claims outstanding for the segment, after deduction of the amounts recoverable

from reinsurance contracts and special purpose vehicles, provided that the
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reinsurance contracts or special purpose vehicles comply with Articles 209, 210,
211 and 213. The volume measure shall not be a negative amount.

7.For all segments set out in Annex Il, the default factor for geographical
diversification of a part icular segment shall be either 1 or calculated in
accordance with Annex Ill.

82. Article 147: Volume measure for NSLT health premium and reserve risk

1.The volume measure for NSLT health premium and reserve risk shall be equal
to the sum of the volume measure s for premium and reserve risk of the
segments set out in Annex XIV.

2.For all segments set out in Annex XIV, the volume measure of a particular
segment s shall be equal to the following:

W W Fow f Omx v mit WOOwW
where:
(@) V (prems) denotes the volume measure for premium risk of segment s;
(b) V (essy denotes the volume measure for reserve risk of segment s;
(c) DIV ¢ denotes the factor for geographical diversification of segment s.

3.For all segments set out in Annex X1V, th e volume measure for premium risk
of a particular segment s shall be equal to the following:

- ~ ~

W o TAGD "O0 r 00 R
where:

(@) P s denotes an estimate of the premiums to be earned by the insurance o r
reinsurance undertaking in the segment s during the following 12 months;

(b) P astsy denotes the premiums earned by the insurance and reinsurance
undertaking in the segment s during the last 12 months;

(c) FP (existingsy denotes the expected present value of premiums to be earned by
the insurance and reinsurance undertaking in the segment s after the following
12 months for existing contracts;

(d) FP ¢uuresy denotes the expected present value of premiums to be earned b y
the insurance and reinsurance undertaking in the segment s for contracts where

the initial recognition date falls in the following 12 months but excluding the

premiums to be earned during the 12 months after the initial recognition date.

4.For all segme nts set out in Annex XIV, insurance and reinsurance undertakings
may, as an alternative to the calculation set out in paragraph 3, choose to
calculate the volume measure for premium risk of a particular segment s in
accordance with the following formula:

W FE L Ovu E 00 R
provided that all of the following conditions are met:

(a) the administrative, management or supervisory body of the insurance or
reinsurance undertaking has decided that its earned premiums i n the segment s
during the following 12 months will not exceed P s
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(b) the insurance or reinsurance undertaking has established effective control
mechanisms to ensure that the limits on earned premiums referred to in point
(a) will be met;

(c) the insura nce or reinsurance undertaking has informed its supervisory
authority about the decision referred to in point (a) and the reasons for it.

For the purposes of this paragraph, the terms P s» FP (existingsy @nd FP quwresy Shall be
denoted in accordance with points (a), (c) and (d) of paragraph 3.

5.For the purposes of the calculations set out in paragraphs 3 and 4, premiums
shall be net, after deduction of premiums for reinsurance contracts. The

following premiums for reinsurance contracts shall not be dedu cted:
(@) premiums in relation to non -insurance events or settled insurance claims
that are not accounted for in the cash - flows referred to in Article 41(3);

(b) premiums for reinsurance contracts that do not comply with Articles 209,
210, 211 and 213.

6.For all segments set out in Annex XIV, the volume measure for reserve risk of

a particular segment shall be equal to the best estimate for the provision for
claims outstanding for the segment, after deduction of the amounts recoverable
from reinsurance contracts and special purpose vehicles, provided that the
reinsurance contracts or special purpose vehicles comply with Articles 209, 210,
211 and 213. The volume measure shall not be a negative amount.

7.For all segments set out in Annex XIV, the default factor for geographical
diversification shall be either equal to 1 or calculated in accordance with Annex
1l.

2.3. Feedback statement on the main comments received to the
discussion paper

Definition of FP (uture,s)

a. Summary of the comments received

83. On the def inition of the volume measure, the main issue under discussion
was the gap that exists in the definition of one of the components of the
volume measure, FPguwes - The gap is defined by the exclusion of premiums
to be earned during the 12 months after the initial recognition date of the
contracts from this component.

84. The majority of the stakeholders acknowledged that the gap exists and
should be corrected, however further adjustments should be made to the
calculation of the volume measure in order to en sure consistency with the
one year view assumption in the SCR calculation. By simply amending the
gap from the volume measure it would imply a material increase of the non
life underwriting risk SCR and the referred consistency would no longer exist,
accor ding to several stakeholders. There are even a few stakeholders that
support the current definition of the volume measure due to the risk of
compromising this same consistency.

85. Some stakeholders even suggested that the component could be removed
from the d efinition of the volume measure. The rationale for such removal is
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86.

87.

88.

89.

90.

91.

92.

93.

the overestimation of the capital charge due to the application of the shock
for several years (inappropriate for multi -year contracts and renewa ble
annual contracts).

In order to fix the g ap but at the same time keeping the one year view
assumption in this calculation, some stakeholders proposed to change the
calibration of the standard deviation to make it consistent with the envisaged

result. The alternative is keeping the calibration and change the volume
measure (assuming that the gap will be amended) to comply with that
assumption.

There were other comments concerning the inconsistency between the scope
of premium provision and that of SCR, the former only including existing

business a nd therefore not recognizing the expected future profits from
future business and the latter establishing additional capital to face risks

arising from this future business.

A few stakehol ders al so asked for mor e cl ar i

t

recognition dateodo since it could be interprete

coverage period or at the date the undertaking becomes a party to the

contract that gives rise to th e obligation . For instance if the renewal date is in

the first day of each policy year and thi
recognition dateo, future premiums wil/| be
where this date is considered to be before the end o f each policy year.

Some stakeholders raised concerns regarding amending the gap as it would
introduce undesired variation in the volume measure and SCR throughout the
year for contracts that are being renewed at a certain day or period in the

year.

b. Assessment

On the removal of FPguwes) , the Solvency Il Directive clearly sets out that
future business should be reflected in the SCR calculation, therefore the
removal would be difficult to reconciliate with the requirements of the
Solvency Il Directive.

On the possibility of introducing an adjustment factor to the volume measure

(once the gap is removed) and this way keeping some consistency with the

one year view in the calculation of the premium risk capital charge, EIOPA
considers that this is one appro priate way to proceed especially since it would

not require changing the calibration for this specific purpose.

The calibration is based on earned premiums exposure and therefore not
sensitive to the different types of risk that each component of the volu me
measure should represent i.e. it covers all sources of sub -risks arising from
premium risk. An adjustment factor that would be applied to FPruwresy reduce
the weight of this component in the volume measure. The sources of risks

that this component is exposed to in the scope of the calculation of the SCR

and the proposed factor are discussed in the

On t h
fi

e
t he anal ysiso part.
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94. On the variation of the volume measure t hroughout the year: EIOPA also

di scusses this point below in the fAanalysiso

Risk -sensitivity of the volume measure

a. Summary of the comments received

95. The main issue under the discussion of the r isk - sensitivity of the volume
measure was the situation where an undertaking with lower and inadequate
premiums will have a lower capital charge than an undertaking with higher
and adequate premiums. A higher level of prudency in relation to premiums
will usually lead to higher capital requirements.

96. In the disc ussion paper most of the stakeholders  supported the idea of
reviewing the definition of volume measure for decreasing their dependency
on pricing strategy. Some stakeholders warne d that method with lower
dependency on pricing strategy could lead to additio nal complexity.

97. There were comments concerning the discrepancy between life and non -life
standard formula calculation stemming from the fact that the SCR for life
underwriting risk is calculated on base of risk premium while for non -life
business it is calculated on base of gross premiums and thus depends heavily
on pricing strategy as well as on level of commission included in gross
premium which creates arbitrage opportunity.

98. Stak eholders proposed different methods for decreasing dependency on
pricing strategy  such as adjust or replace volume measure or adjust final SCR
or own funds.

99. To adjust volume measure, different ratios (e.g. claims ratio, loss ratio,
combined ratio, operati  onal ratio, combined operation ratio) using historical
data or future estimates were proposed to remove prudency margin from the

volume measure or to decrease volume measure for commission

100. Some stakeholders proposed to r eplace premiums as a volume measur e
with exposure units or with claims incurred or with risk premium or with cash
out -flow.

101. A supplementary issue under the discussion of the risk -sensitivity of the
volume measure was  a question if there are any other issues regarding the
definition of vol ume measure for premium risk.

102. Some stakeholders highlight ed that the formula for calculating volume
measure in Article 116(3) of the Delegated Regulation does not take into
account potential significant economic impact of increasing cession and that
the use of past 12 monthsd premiums as a
because it decreases risk sensitivity.

103. The issues regarding long duration policies or multi -year policies were
mentioned from some stakeholders . Volume measure for multi  -year policies
can reach a multiple of annual earned premium . They highlighted that

diversification effects over time and cancelation options in case of claims of
long duration are not properly considered.
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104. Some stakeholders  proposed that the volume measure should take into
accoun t loss absorbing effects of variable commission which may absorb the
volatility of losses.

105. Some stakeholders highlighted that the volume measure has an element of
double counting with natural catastrophe model as premium entered will
have loadings for loss arising from natural catastrophe perils

106. One stakeholder highlighted that Article s 116(3) (c¢), 116(3) (d), 147(3) and
147(3) (d) of the Delegated regulation are ambiguous and not precisely
defined because they do not incorporate the idea of the Recital 43 that
standard formula should capture earned premiums that are within the
contract boundary of existing contracts and on c ontracts that will be written
in the next 12 months.

107. One stakeholder required consistency between balance sheet and capital
charge definition due to the gap between the perimeter of premiums
underlying the assessment of the SCR and the perimeter of premium S
underlying the a ssessment of the best estimate

108. Some stakeholders highlight ed that projection factor has increased from
2.58 to 3, which increase the capital requirements by approximately 16.3%.

b. Assessment

109. EIOPA considers methods which proposed adjustment of volume measure
with different ratios as not appropriate because expected losses and profits
are not to be recognised under the standard formula and they will make the

calculations more complex.

110. Adjusting the volume measure with future estima tes or replacing premiums
as volume measure changes the volume measure which was used for
calibration. EIOPA considers proposed methods as methods which require the
recalibration of the standard parameters used in standard formula.
Additionally, future est imates are not objective and increase complexity of
standard formula from undertaking and supervision prospective.

112. I ncreasing complexity of the standard for mul
goal which is not to add undue complexity to the standard formula
calculation.

112. Discrepancy between life and non -life standard formula is because life risks
are assessed using scenario based approach and non -life risks are assessed
using factor based approach. At this stage EIOPA intention is not to
fundamentally change t he method of calculating capital requirements of
premium risk and implement risk premium or other exposures which requires
scenario based approach to calculate capital requirements.

113. EIOPA considers that the Delegated Regulation enables to take into accoun t
potential significant economic impact of increasing cession. EIOPA believes
that in such events undertakings may , in accordance with Articles 116(4) and
147(4) of the Delegated Regulation, use only the estimate of the premiums
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to be earned by the underta king during the following 12 months (Ps) instead
of the minimum of the estimate of the premiums to be earned by the
undertaking during the following 12 months (Ps) and the earned premiums
during the last 12 months (Prasts ),- In case where net earned premi ums
during the following 12 months (P s) are lower compared to net earned
premiums during the last 12 months ( Pags) as result of increased cession,
undertakings should in fact establish effective contr ol mechanisms to ensure
that net earned premiums duri  ng the following 12 months will not exceed Ps.
Besides establishing e ffective control and taking the decision that net earned
premiums during the following 12 months will not exceed Ps the undertaking

has to inform its supervisory authority about the decis ion and the reasons for

it to apply Articles 116(4) or 147(4) of the Delegated Regulation
Stakehol der &s suggestion r equiearnrecs premignesal cul at i
during the last 12 months ( Pasts ) to new cession. EIOPA does not support the
recalculation of the net earned premiums during the last 12 months ( Plasts )
because these are the only values in the formulas in the Articles 116(3) and

147(3) of the Delegated Regulation which could be verified and supervised
off - site.

114. EIOPA disagrees with the statement of stakeholders that diversification
effects over time and cancelation options in case of claims of long duration
are not properly considered. D iversification effects over time and cancelation
options are taken into account in the value of expected present value of
premiums to be earned by the undertaking s (Article 116(3) (c) and ( d) of the
Delegated Regulation ).

115. Loss absorbing effects of variable commission are contract specific and
could not be part of general standard formula. Undertakings could take into
account variable commission through using partial internal models.

116. Double counting was taken into account and excluded in the process of
calibrating standard deviations for non -life premium and  reserve risk.

117. Removing the difference between the perimeter of premiums underlying the
assessment of the SCR and the perimeter of premiums underlying the
assessment of the best estimate is not in line with the Solvency Il Directive
which prescribes that u  ncertainty in the results of undertakings shall relate to
the existing and new business expected to be written over the following 12
months.

2.4. Advice

2.4.1. Previous advice

118. CEIOPS-DOC-6 7/ 10 fdCal i br-4atfenuafdemaovif.i ting risko

18 https://eiopa.europa.eu/CEIOPS - Archive/Documents/Advices/CEIOPS -DOC-67 -
10_L2_ Advice_Non_Life_Underwriting_Risk.pdf
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2.4.2. Analysis

Definition of non - life underwriting risk

119. The Solvency Il regulation for the non -life and health underwriting risks
consists of two elements:

1 Premium risk;
I Reserve risk.

120. For reserve risk an undertaking assesses the extent to which best -estimate
of the provision for claims  outstanding at the beginning of a period plus the
payments made to policyholders during that period deviate from the best -
estimate of these contracts at the end of that period.

121. The definition of the risk measure for reserve risk is out of scope for this
advice.

Different types of loss in premium and reserve risk

122. Premium risk arises when insurance obligations from policies exceed
premiums thereof. Article 105(2) (second paragraph) of the Solvency I
Directive refers that the SCR Anshall take account of the wun
results of insurance and reinsurance undertakings related to the existing
insurance and reinsurance obligations as well as to the new business
expected to be written over .ttblaeified othat lwothi ng 12
existing and new business should be covered in the SCR calculation.

123. Recital 43 of the Delegated Regulation further refers that fiin order to avoid
giving the wrong incentives to restructure long -term contracts as short  -term
renewable contracts, t he volume measure for non -life and SLT health

premium risk used in the standard formula should be based on the economic
substance of insurance and reinsurance contracts rather than on their legal

form. The volume measure should, therefore, capture earned p remiums that
are within the contract boundary of existing contracts and on contracts that
will be written in the next 12 months 0.

124. It can be interpreted that premium risk can give rise to expected and
unexpected losses, as explained below:

1 Expected loss : an undertaking knows upfront that premiums are
insufficient to cover the expected payments on the insurance contract,
e.g. underpricing of insurance policies;

1 Unexpected loss __ : an undertaking experiences higher payments than the
premiums due to adverse devel opment of underwriting risk. There are two
types of unexpected loss:

1. permanent rise in costs e.g. inflation, change in legal environment;
2. temporary rise in costs e.g. large event.

125. We discuss below which risks are included in each component of the
volume m easure for premium risk. Unexpected risk 1 covers unexpected
increase in claim and expense costs that takes place during the following 12
months and has an influence also after that. Unexpected risk 2 in turn would
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cover all other unexpected changes in cos t of claims or expenses during the

following 12 months. In non -life insurance the later would typically be the
main source of volatility in the underwriting result for short term -business .
Unexpected risk 1 would have a different impact on the volatility depending

on the duration of the contract

126. The next step is to try to understand how both losses can be considered in
the scope of SCR calculation.

127. According to Article 101(3) of the Solvencyll Directi ve ghdleoveBCR 0
existing _ business, as well as the new business expected to be written over
the following 12 months. With respect to existing business, it shall cover only

unexpected losseso .

Composition of the volume measure

128. The volume measure for non  -life premium risk is given by the sum of the
following 3 items:

1. Ps denotes an estimate of the premiums to be earned by the insurance or
reinsurance undertaking in the segment s during the following 12 months.
The claims corresponding to these premium would affect the own funds in
the Solvency Il balance -sheet over the year to come. Ps consists of the
following parts:
a. unearned premiums from year t minus unearned premiums thereof
atthe end of year  t+1
b. premiums  written during year t+1 minus unearned premiums
thereof at the end of year t+1

Since AHao represents existing business, onl
taken into account.

Since Abo represents new business al/l ri sks

2. FPexisingsy denotes the expected present value of premiums to be earned
by the insurance or reinsurance undertaking in the segment s after the
following 12 months for existing contracts. It corresponds to the part of
the best estimate of premium provisions for existing contracts that will be
calculated at the end of the 1 -year horizon: this best estimate will affect
the own funds of th e Solvency Il balance -sheet. FPiysings) IS zero for one -
year contracts.

It represents existing business, so expected losses should not be taken
into account. Once the exposure relates to the risks arising after the next

12 months, the only source of unexpected losses that should be taken into
accountis permanent rise in costs

3. FPsuwresy denotes the expected present value of premiums to be earned by
the insurance and reinsurance undertaking in the segment s for contracts
where the initial recogniti on date falls in the following 12 months but
excluding the premiums to be earned during the 12 months after the
initial recognition date. It corresponds to the part of the best estimate of
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premium provisions for future contracts that will be calculated at the end
of the 1 -year horizon: this best estimate will affect the own funds of the
Solvency Il balance -sheet.

It incorporates new business and therefore expected losses are taken into
account. Also unexpected losses are included, again those permanent ris e
in costs .

129. The pictures below sum up the different components of the volume
measure given an existing policy at the beginning of year t (A) and a new
policy issued during that year (B).

Figure 2.1: contracts with period longer than 1 year

v ynexpected risk 1 & 2 » unexpected risk 1

A A

Insurance policy A: |

i i [ _— =
. e time

L L1

Insurance policy B: | J

» expected risk » gxpected risk
runexpectedrisk 1 & 2 » unexpected risk 1
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Figure 2.2: 1-year insurance contract with initial recognition during
the year

»unexpectedrisk 1 & 2

1-year insurance contract A: I
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Figure 2.3:1 -year insurance contract with initial recognition towards
the end of the year
»unexpectedrisk 1 & 2 » unexpected risk 1
( YA
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initial recognition
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Materialization of the risks in the Solvency Il balance sheet

130. Several stakeholders pointed out in their feedback to the discussion paper
that while for existing business the expected profit on future premiums is
considered in the balance sheet (through the valuation of premium
provisions) this does not hold for new business whereas the unexpect ed
losses arising from it should be reflected in the SCR.

131. Next it is explained  how premium risk materializes by each source of risks
in relation to each component of the volume measure.

P, (existing business (policy A))

Unexpected risk 1
f Aper man écrdagse in  costs and expenses during the following 12
months (less premiums earne d) exceed s the respective estimate in the
premium provision  at (t)

Unexpected risk 2
f Atemporaryo costs and expenses during
premiums earned) exce ed the respective estimate in the premium
provision at (t)

FP (existing,s) (p0||Cy A)

Unexpected risk 1
1 premium provision relating to this business at the end of the 12 months
period (t+1) exceeds the respective estimate in the premium provision at

(t)
P (future business (policy B))

Expected risk
1 Realised value of costs and expenses during the following 12 months
exceed the expected value of the respective premiums to be earned for
that period

Unexpected risk 1
9 Increase of fiper manent 6 <costs and expenses
months in relation to  the respective share of premiums to be earned for

that period

Unexpected risk 2
1 Increase of At emporaryo costs and expenses
months in relation to  the respec tive share of premiums to be earned for

that period

I:P(future,s) (p0|le B)

Expected risk
1 Expected value of costs and expenses after the following 12 months in
relation to this future business exceed the expected value of the
respective premiums to be earned after that period (this is not recognized
in the balance sheet)

Unexpected risk 1
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9 Increase of fiper manent 06 costs and expenses
months and therefore affecting the period after the next 12 months, in
relation to the respective sh are of future premiums to be earned after that
period (having a higher premium provision in relation to this component
than could be expected despite this expectation is not recognized in the
balance sheet)

Contribution of premiums beyond next year to the volume measure

132. FPeyisingsy becomes positive and adds to the current Solvency Il volume
measure for two reasons:

9 contracts provide coverage over a period longer than one year ;
1 an undertaking is already part of a one -year contract for which the
coverage p eriod has not yet started

133. FPguwresy becomes positive and adds to the current Solvency Il volume
measure for two reasons:

9 contracts expected to be written provide coverage over a period longer
than one year ;

I an undertaking becomes part of a one -year co ntract in the coming 12
months, and the coverage starts later than the initial recognition date

Calibration of the standard deviations for premium and reserve risks

134. For the initial calibration of premium risk in Solvency Il CEIOPS ¥ has
compared the premiums earned of European (re -)insurance undertakings for
several different lines of business with the corresponding payments and
remaining provisions for these risks. These comparisons were done per book
year of earned premiums, such t hat a distribution and the corresponding
volatility of the difference between these earned premiums and actual
payments are calibrated.

135. The data used for the calibration compares the premiums earned in a single
year with the claim payments for events in th at specific year. In the
calibration data multi  -year contracts are thus split over multiple years of
earned premiums and corresponding claim payments for events in that year.

136. The calibration of the premium risk factors does not differentiate between
expect ed and unexpected risks 1 and 2

137. In order to be in line with the  calibration , the capital requirement for the
period beyond the following 12 months should be lower than the one used for
the following 12 months, due to the absence of unexpected risk 2 . That
means that the capital charges related t0 FPexising .9 and FPguwre sy Should be
adjusted appropriately . This is in particular material for the FPtuwre sy term ,
since FPexising 5 IS relevant mainly in case of multi -year contracts, which are

19 . I . .
EIOPA d oes exactly the same exercise for the recalibration of premium and reserve risk for several selected
lines of business in this advice.
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fewer than shorter contracts. For multi -year contract, one would expect that
an increase i n 0per naerpeatet sk Ic 0 wduld hayeia bigger
impact than on one -year contracts. Therefore the adjustment to the capital
charges for FPesing appears | ess relevant than for FPtuture s) -

138. In the rest of this section, we discuss two ways to reflect the lower risk
associated with  FPywre ) -

T Keeping the Agapd in the premiums (i . e.

Delegated Regulation);

1 Having no gap but multiplying FPruwre sy DYy an adjustment factor Alpha
that is lower than 1.

Option 1: no change to FP (uture.s)
139. Article 116(3)(d) provides that FPrwresy fidenotes the expected present
value of premiums to be earned by the insurance an d reinsurance

undertaking in the segment s for contracts where the initial recognition date
falls in the following 12 months but excluding the premiums to be earned

during the 12 months after the initial recognition date. 0
140. The exclusion of the premiums to be earned during the 12 months after the
initial recognition introduces a gap in the premiums that contribute to FPrture -

This gap reduces the amount of premiums in this term, hence it decreases
the risk associated with  FPguwre s) -

141. The effect of the gap is relatively different for 1 -year or multi -year
contracts:

1 For al -year (new) contract with initial recognition date and the beginning
of insurance cover on 1 * October, a calculation of the volume measure on
31" December results in:
0 FPguure sy €quals to 0 month of premium
0 Ps equals to 3 months of premium
0 and a volume measure of 3 months of premium

142. Therefore, the contribution of FPiuwresy to the volume measure is 0%.

1 For a 2 years (new) contract with initial recognition date and the
beginni ng of insurance cover on 1 %' October, a calculation of the volume
measure on 31 *' December results in

0 FPguwre sy €quals to 12 month of premium
0 Ps equals to 3 months of premium
0 and a volume measure of 15 months of premium

143. Therefore, the contribution of FP¢uwre sy to the volume measure is 80%.
144. This difference may again be interpreted as a difference in the materiality

of unexpected risk 1 : permanent increases in costs have a more material
impact on multi  -year policies.
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Option 2: removing the gap and introducing an adjustment factor in

FP (future,s)
145. EIOPA considers changing the definition of FPtuwe s @s f ol ldenatss: fi
the expected present value of premiums to be earned by the insurance and
reinsurance undertaking in the segment s for contracts where the initial
recognition date falls in the following 12 months but excluding the premiums
to be earned during the following 12 months 0. This would remove th

the current definition.

146. As explained above, an adjustment factor Alpha would then be introduced
such that the definition of the volume measure for premium risk would be:

W FoTABID  f "00 K| 000 R

147. With Alpha smaller than 1 to reflect the smaller risk associated with
I:F)(future ,S)

148. For the purpose of calibrating Alpha , a specific data request to undertakings
was launched in order to gather data on the amounts of each component of
the premium risk volume measure (only the aggregate result is reported by
the QRTs) and the assessment of FPuwre under the assumption that there
would be no gap in its definition.

149. The following table provides an assessment of the impact in introducing
different Alphas :

Alpha Average impact on the volume
measure in percentages
100% +24%
90% +20%
80% +17%
70% +13%
60% +9%
50% + 6%
40% +2%
30% -2%
20% -5%
10% -9%
0% -12%

150. The impact per line of business varies depending on the mix between 1 -
year contracts and multi  -year contracts.

151. The table below shows the impacts per lines of business of the impacts on

the volume measure if we fix Alpha from 0% to 100% by increasing it by 10
basis points.
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Line of business Average impact on the volume
measure in percentages for an
Alpha of 30%

Assistance + 6%

Credit and Suretyship +3%

Fire and other property damage +2%

Income protection insurance and +2%

proportional reinsurance

Legal expenses -2%

Marine, aviation, transport (MAT) +4%

Medical expenses insurance and +3%

proportional reinsurance

Miscellaneous +1%

Motor vehicle liability +6%

Motor, other classes +5%

Non - proportional reinsurance casualty 0%

Non - proportional reinsurance MAT -1%

Non - proportional reinsurance property +2%

Third - party liability +3%

Wo r k e cosnpensation insurance and +5%

proportional reinsurance

152. Given the limitations on the data requested for this purpose, there is still
work in progress concerning the data cleaning and understanding  of
some unexpected behaviors shown in the data. % Once the data is completely
validated, the final impacts will be derived and compared to the ones

presented above.

153. Considering the results of this impact assessment it is possible to conclude

that, in general, an adjustment factor ranging from 20% to 40% seems
reasonable. Below, we set Alpha at 30% as a proposal for discussion only
and analyze it in more detail. It is important to note that further data

cleaning may result in a different

Alpha , either higher or lower.

154. The effect of the adjustment factor w ould provide for the following
difference between 1 -year and multi -years contracts. With Alpha equals to
30%:

20 This is the case for the LoB non -proportional health reinsurance.
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1 Foral -year (new) contract with initial recognition date and the beginning
of insurance coveron 1 ' October, a calculation of the volume measure on
31 December results in:
0 FPguwre sy €quals to 9 months of premium
0 Alpha X FPguure sy €quals to 2.7 months of premium
0 Ps equals to 3 months of premium
0 and a volume measure of 5.7 months of premium

155. Therefore, the contribution of FPiuwresy to the volume measure is 47%.

1 For a 2 years (new) contract with initial recognition date and the
beginning of insurance cover on 1 s October, a calculation of the volume
measure on 31 *' December results in

0 FPguwre sy €quals to 21 months of premium

0 Alpha X FPywe equals to 8.4 months of premium
0 Ps equals to 3 months of premium

0 and a volume measure of 11.4 months of premium

156. Therefore, the contribution of FP¢uture s) to the volume measure is 74%.

157. The introduction of an adjustment factor Alpha treats the risk stemming
from 1 -year policies and multi  -year policies in a uniform way. It also avoids
cut - off effects due to the gap (differences are smoothed).

Definition of initial recognition date

158. Question s were raised as to when one should recognise contracts
contributing to  FPguture ) -

159. As explained earlier, this term is linked to the part of the best estimate of
premium provisions for future contracts that will be calculated at the end of
the 1 -year hor izon: the best estimate will affect the own funds of the
Solvency Il balance -sheet.

160. The initial recognition date is therefore to be interpreted in the same way
as initial recognition date for best estimate calculation purposes: Article 17 of
the Delegated Regulation applies. The initial recognition date is the date at
w h i cthe uidertaking becomes a party to the contract that gives rise to the
obligation or the date the insurance or reinsurance cover begins, whichever
date occurs earlier. o

161. In accordance wi th th is definition, the initial recognition date of the
obligations stemming from renewal s is generally the advance notice date.
When such a contract is renewed, it should be treated as a new contract for
the calculation of the volume measure and hence con tribute to  FPgures) - This
applies also to new contracts written during the following year. For instance,
if @ new contract is written in January of yeart+1 andif thereisa3 -months
advance notice, then this contract may be renewed in October t+1 and the
renewal should contribute to FPutures) -

162. Recognising contracts at the time of the advance notice date has some
implications . Depending when the notification date takes place compared to
the beginning of the insurance cover the impact on the volume measure can
be more or less material. The time period between the advance notification
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and the beginning of the contract can be diffe rent depending on the Member
State since it depends on insurance contract law and specific terms and
conditions, which in turn has a consequence on the risk exposure.

163. In the Delegated Regulation existing insurance or reinsurance contract is
defined as an insurance or reinsurance contract for which insurance or
reinsurance obligations have been recognised. This implies that , If an
undertaking has become a party to a contract before year t+1 , the contract
may contribute to FPexising, sy €ven if insurance ¢ over begins only during year
t+1 .

164. Since the recognition date is a single point in time across the year, the
outcome of the volume measure calculation may vary along the year. See
examples below.

Impact of options on FP future

165. We discuss below the case of 1  -year contract where the initial recognition
date is on 1 % January and where there is no advance notification. We
compare the two options where there is no change to the definition of FPruture

(option 1) and where the gap is removed (option 2). In the latter an
adjustment factor of 30% is assumed to be used.

166. Let 0 s consider an a n n-yearl ihsyrance econgastaviith e 1
renewal date on 1 * January and there is no advance notification.

Option 1: no change to  FPguures)

167. With the current definition, FPrwresy €quals O throughout the year. P, is
always equal to 12 months of premium, therefore the volume measure is
stable throughout the year.

Option 2: removing the gap and introducing an adjustment factor of 30% in

F F)(future,s)

168. The volume measure consists of two parts: Ps and FPguwre, s) -

169. Pswoul d equal 12 monthsdé6 earned premiums rega
calculation. Earned premiums for the follo wing 12 months calculated at the

end of month M in year t would be a combination of

i earned premiums for existing contracts from the beginning of month M+1
until the end of year t

1 earned premiums for the renewed contracts from the beginning of year
t+1 un til the end of month M.

170. FPsuwre, s Would be different depending on the date of calculation. Earned
premiums for the renewals in year t+1 are included in Ps for the following 12
months. Therefore  FPguwre, sy cONsists only of

1 earned premiums for the re newed contracts from the beginning of month

M+1 in year t+1 until the end of year t+1 multiplied by the adjustment
factor 30%.
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171. This means that FPguwre, sy reaches its peak at the beginning of the calendar
year and gradually decreased to zero at the end o f the year. This reflects the
change in the risk exposure of the undertaking during the following 12
months.

172. The following graph illustrates the development of FPiuwre, sy depending on
time of calculation.

Volume Measure
18

12

9
6
3
0
F ¥ N LS L
SN S S AN P A SR

—Option 1 —Option 2

Volume measure and contract boundaries

173. A question often raised  is how FPesing and FPqwe should be calculated and
which time horizon should be considered for the projection of the respective
premiums.

174. Recital 43 of the Delegated Regulation provides that the volume measure
s h o u Icapturé ea rned premiums that are within the contract boundary of
existing contracts and on contracts that will be written in the next 12
months 0 . T hi s s that gantraét ibaindary Articles apply exactly in the
same way either for existing business or for future contracts once they are
recognized (i.e.  after their recognition date , they contribute to the volume
measure up to their contract boundary)

175. This is also consistent with the risk that these terms are capturing, since

they correspond to the risk of the best estimate of premium provisions
affecting in an adverse manner the own funds of the Solvency Il balance -
sheet.
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2.4.3. EIl OPAG6s advice

Definition of FP (uture.s)

176. EIOPA considers two different options for defining FPrture :

I Option1: nochangeto FPyuures)
I Option 2: removing the gap and introducing an adjustment factor of 30%
in FP(future,s)

177. EIOPA would welcome stakeholders feedback on these two options, taking
in particular into account:

9 Difference between 1-year and multi -year contracts;
9 The stability oft he volume measure and its reflection of the risk exposure
taking into account Article 17 of the Delegated Regulation
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3. Recalibration of mortality and longevity risks
3.1. Call for advice
178. EIOPA is asked to assess:

The standard parameters for mortality and longevity risk in the life and health
underwriting modules, which should be assessed for their continued
appropriateness. EIOPA is also asked to investigate more granular approaches

for longevity risk, with a view to a calibration differentiated by age gro ups.
EIOPA is asked to assess the costs and benefits of these more granular
approaches, in particular in view of their risk sensitivity and complexity.

3.2. Legal basis
179. Article 105(3) of the Solvency Il Directive:

The life underwriting risk module shall reflect the risk arising from life insurance
obligations, in relation to the perils covered and the processes used in the
conduct of business.

It shall be calculated, in accordance with point (3) of Annex IV, as a combination
of the capital requirements for at le ast the following sub - modules:

(a) the risk of loss, or of adverse change in the value of insurance liabilities,
resulting from changes in the level, trend, or volatility of mortality rates, where

an increase in the mortality rate leads to an increase in the value of insurance
liabilities (mortality risk);

(b) the risk of loss, or of adverse change in the value of insurance liabilities,
resulting from changes in the level, trend, or volatility of mortality rates, where

a decrease in the mortality rate lea ds to an increase in the value of insurance
liabilities (longevity risk);

180. Articles 137 -138 and 152 -153 of the Delegated Regulation: (Health)
mortality risk sub  -module and (Health) longevity risk sub -module.

3.3. Feedback statement on the main comments received to the
discussion paper

Model selection
a. Main comments from stakeholders
181. Most stakeholders were in favour of using a Lee - Carter model. According to
them, it is a well -known model often applied in the insurance industry. Other

stakeholders suggested using as well another model to take account of cohort
effects. The Cairns -Blake -Dowd model was provided as a possible alternative

to compensate for the shortcomings of the Lee - Carter model. A combination
of several models could be used to take into account model a nd parameter
risks.

182. Some stakeholders suggested applying some level of prudence to take
account of parameter and model risk.
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a. Assessment

183. EIOPA has chosen to implement the Lee -Carter and the Cairns  -Blake - Dowd
models as a way to take into account model risk.

Data selection

a. Main comments from stakeholders

184. Stakeholders confirmed that the Human Mortality Database is a reliable
source of data to calibrate mortality models. They also suggested that the
data be complemented by other source of information using natio nal specific
database.

185. Stakeholders agreed that the mortality rates of the general population
differ from the ones the insured population. However there is no consensus
stemming from comments that mortality rates of the general population are
higher or low er.

b. Assessment

186. EIOPA confirms its intention to use the Human Mortality Database (HMD) as
one of the most reliable source of information for different countries. The use
of this unique set of data has the advantage that all data are in the same
format and p rocedures can be automated. EIOPA has also asked NSAs for
national specific mortality tables but, in the end, has chosen to rely on the
HMD.

187. Since EIOPA did not have access to insured population data, it has
considered that the mortality rates are the same as the ones observed in the
general population.

Derivation of stress factors and granularity of the stresses

a. Main co mments from stakeholders

188. Most of stakeholders agreed with the methodology used by EIOPA in its
discussion paper (EIOPA -CP-16/008) to derive  longevity stresses.

189. Most of stakeholders seem to be in favour of more granular stresses, for
instance per age group. However all did not agree and some expressed their
preference for keeping the current design of the standard formula.

b. Assessment

190. EIOPA use d the discussion paper methodology to derive mortality and
longevity stresses.

191. EIOPA discusses the costs and benefits of using a more granular approach.
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3.4. Advice

3.4.1. Previous advice

192. CEIOPS-DOC-42/ 09: dALife underwriting risko

3.4.2. Analysis

Life expectancy approach

193. Life insurance portfolios are in general undertaking specific. The nature of
the insured population as well as the nature of the products in such portfolios
do vary over different insurance undertakings. As a result the liabilities for
such portfolios do vary and show different sensitivities with respect to
mortality characteristics, cash flows patterns and interest rates used for
discounting.

194. Mortality sensitivity can be measured by changes in life expectancies.

195. Define i 0 to be the 1 -year death rate, i.e. the probability that someone
alive at January 1st of year t and who was born on January 1st of year t-X,
has died before January 1st of year t+1 .

196. Now gi ven a series of (projected) mortality rates

non op,n o0¢g,Eé€
the expected future  cohort life time attime t for age x is defined as:

Qo - p o0

197. Note that:

p R 0 i p RO p R O0p BO%§p n 0 0Qop

hon o pBA 6 P O

Or the k -year survival probability for a life aged x at time t.
198. Substituting this into the expression for ‘Q 0 we arrive at:
Qo - n o

21 https://eiopa.europa.eu/CEIOPS - Archive/Documents/Advices/CEIOPS -L2-Final - Advice -on-Standard -

Formula -Life -underwriti ng-risk.pdf
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199. The period life expectancy is based on (observed) mortality rates within a
period of one calendar year. By combining such mortality rates to calculate
the life expectancy, one arrives at the period life expectancy. As a single life
can only take one specific age in a single calendar year it is more logical to
combine mortality rates in consecutive (future) calendar years to arrive at
the cohort life exp ectancy.

200. The expected future  period life time at age x is based on a similar formula,

however uses a series of observed mortality rates in year t, i.e. n o,
n o6, o, ¢é, and hence does not take into accol
improvements.

201. Given the definition of the expected future cohort lifetime at time t for age

X it is straightforward to show the effect of an instantaneous decrease of 20%
in mortality rates as currently applied in the standard formula for longevity
risk , i.e.

Q o - p T B O i

202. Estimating up -to-date cohort life expectancies requires estimates of current
mortality rates as well as future developments of these rates, i.e. level and
trend. Therefore a suitable stochastic mortality model is needed which
appropriately captures these mortality rate characteristics.

Stochastic mortality models

203. Many common mortality models can be expressed in the standard
framework of generalized linear or non -linear models comprising of four
components:

1. A random component capturing the statistical behaviour of the number of
deaths in the model;

2. A systematic component or predictor capturing the effects of age,
calendar year and year - of-birth;

3. A link function associating the random component and the system atic
component;

4. A set of parameter constraints as most stochastic mortality models are
only identifiable up to a transformation and therefore require parameter
constraints to ensure unique parameter estimates.

204. To demonstrate the proposed methodology two co mmonly used mortality
models will be used. The results of both models will be combined to
incorporate to some extent the effects of model risk.

205. The models used are the Lee Carter model and the Cairns -Blake - Dowd
(CBD) model.
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206. For both models the random compo nent will be based on the Binomial

distribution, i.e. the number of deaths of age X in calendar year
follow the Binomial distribution:

0 0% 8 Q& ¢ GON®M o

where 'O 0 is the initial exposed to risk at age X inyear t.

207. Note that:

Where:

0 — -  wit-h0 Kk

209. For the CBD model the systematic component is defined as:

~5 Qo oQ

Where:
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211. AstheCBD model i s fully identifiable we donét need
parameters. However as the Lee Carter model is not fully identifiable we used
the following parameter constraints to arrive at unique parameter estimates:

Data selectio  n and estimation

212. For the current calibration , Mmortality data at the total level (males and
females together) has been used from the Human Mortality Database (HMD)
for the following countries:

France, Germany, Netherlands, Italy, Poland, Spain & United Kingdom.

213. The data is taken over the period 1985 T 2013/2014/2015 depending on
the availability of the data in HMD.

214. Note: for Germany data has only been taken from 1990 onwards as being
the first year for combined (former) West/East Germany data.

215. Both model s have been estimated over the ages 40 -90 for all countries
using t he fSHehasticMModtality Modeling package from the R -
software.

216. Using the Kannisto -r ul e al l mortality tabl es have
extrapolated up to the age of 120 years old. After t hat age mortality rates
are set equal to the mortality rate for age 120 years.

Calibrating age - dependent mortality and longevity stresses

217. Based on the parameter estimates for each model and country 5000 cohort
mortality tables have been simulated. Based on these simulated tables the
life -expectancies for each age have been calculated. Based on the 5000 life -
expectancy outcomes for each age, country and model the 0.5% - percentile
and the 99.5% percentile have been calculated.

218. The expected age of death (EAD) i s defined as the attained age plus the
life - expectancy for that age. Using the simulated life -expectancies Figure 3.1
shows an example of the best estimate EAD -values and the corresponding
0.5%/99.5% percentiles. Note that this figure corresponds to the an alysis
performed in EIOPA -CP-16-004: it is based on mortality parameters
calibrated on Dutch population data.
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Figure 3.1 i Distribution of expected age of death: best estimate and percentiles
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219. The downward sloping shape of the curve in Figure 3.1 is a result of
younger persons benefiting more from future mortality improvements than
older persons. The upward sloping shape to the right is a result from having

attained this higher age already, i.e. the expected age of death is conditional
on the attained a ge.

220. The best estimate of the expected age of death (BE EAD) is the most likely

outcome or central forecast , ignoring the error terms for the future trend
development.

221. The effect on the best estimate expected age of death taking account of the

20% -longevit y shock from the standard formula is represented in Figure 3.2
by the red line:

Figure 3.2 i Expected age of death for an instantaneous decrease of 20% in mortality
rates
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222. For the next step the age dependent shocked life expectancy is defined
according to:

223. Each future mortality rate is being multiplied by a factor 1+ h(x) , which is
only dependent of the age X attime t, being the start of the valuation.

224. Now for each age x the h(x) -constant can be  numerically solved for:
1. Q 0 'Q 8Py, forlongevity
2. Q 6 QBfPo,for mortality

225. For each age x the squared errors Q06 'Q8Po forlongevity resp.

Qo0 Q8P for mortality are being minimized as function of the
respective h(x).

226. A typical example of the results for such a longevity -match are given in
Figure 3.3.

Figure 3 .3 - Expected age of death including an attained age depended shock
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227. The result s in Figure 3.3 are for illustration purposes only and taken from
the original discussion paper (EIOPA-CP-16-008) .
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228. From the figure it is clear that for each age when applying the respective
h(x) for that age, the shocked life expectancy equals the 99.5% pe rcentile for
that age.

Results

229. In the final step the h(x) for each model are combined into a weighted
average h(x) over all countries using the exposures per country 2 as weights
and finally the resulting weighted h(x) are averaged over both models to take
account of model error.

Age Dependend Longevity & Moratily Shocks
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230. The positives h(x) provide for mortality stresses, while the negatives h(x)
provide for the longevity stresses.

231. Both for mortality and longevity stresses, one can observe the results
stemming from the Lee -Carter and from the CBD model. The final stresses
are provided by the average of both models.

Analysis of results

232. Article 105 of the Solvency Il Directive provides that mortality and
lon gevity risks should reflect the risk of loss resulting from changes in the
level, trend or volatility of mortality rates.

2 Exposure used is total population.
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233. The work summarised above captures the risk of loss resulting from
changes in level and trend. The level is captured due to the fact t hat we use
the best estimate mortality tables as starting point for the calibration. The
trend is captured due to the fact that we use the estimated trend for the
forecast and development of future cohort mortality tables.

234. As for the risk of loss resulting from changes in the volatility and parameter
uncertainty, it can be assumed to be captured by applying the two models on
seven data sets and taking the average over all results.

235. The following limitations can be identified in the method:

9 Itis based on ge neral population of the 7 countries and not on the insured
population. However it is difficult to foresee whether this would have an
increasing or decreasing effect. In general, insured people are wealthier
and therefore tend to leave longer, which could a rgue in favour of a
prudence factor in the longevity stresses. On the other hand , some claim
that the recent improvements in mortality benefit mainly the general
population instead of the insured population only. Therefore one might
argue that is not neces  sary to account for additional prudence here.

9 It does not take into account events that are not in the data, such as new
cures. These events are required to be modelled in the best estimate
calculation via Article 29 of t he fulueel egat ed
developments in the external environmento) .
expected future developments and do not necessarily correspond to the
future developments for the SCR. These events are not taken into account
into the calculation.

1 The stresse s defined above ar e Afequival ent
mortality/longevity risk that affects the own funds corresponds to changes
in the mortality rates used in the best estimate calculation. These
mortality rates are defined via a mortality table which gives, for each
entry age, the 1 -year probability of dying every year of the best estimate
projection until the age limit (e.g. 120 years old). In theory, there should
be one stress for each age and each year of the projection. However,
given the complexity it would introduce, we define an equivalent stress
that is applied to all mortality rates of an insured person over the
projection. The outcome is the same as if we would have defined a
mortality stressed table.

236. We observe that for age close to 60 years old, the | ongevity stress of 20 %
is confirmed. Given the uncertainties described above that are not fully taken
into account, the 20 % stress appears appropriate.

237. For mortality stresses, the results provide for a stress of 25 % for age 60
years old, which is higher than the current  stress of 15 %. EIOPA would
welcome further evidence from stakeholders on the appropriateness of the

mortality —stress factor.
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Granularity

238. The stresses provided in the current Delegated Regulation are not very
granular : they are single s tresses that apply to all mortality rates, whatever
their differences . The Best Estimate is expected to be calculated with much

more granularity. One could thin k of different mortality rates per
1 Age or age groups (e.g. 10 or 5 years);

1 Gender;

1 Type of produ cts;

9 Socio -economic factors such as job or wealth;

1 Geographical localisation.

239. As one can observe in the results displayed in the graphs that the stresses

are different depending on the age of the insured person. In particular
younger persons would need to have higher stresses given that they benefit
more from future mortality improvements than older persons . It appears that
more granular stresses per age group would provide for a more risk -sensitive

SCR calculation.

240. On the other hand, several difficulties h ave been identified if more granular
stresses are provided.

241. First are implementation costs by (re)insurance undertakings which have
currently implemented a unique stress factor.

242. Second are costs due to complexity. The Best Estimate is calculated on the
basis of a much greater granularity. Against this granularity, stresses per age
groups appear not sufficiently granular at all. The age plays a role in the
different stresses, but so do other factors identified above (gender, socio -
economic factors €& ) The gr anul aBest Esjimate f depehds on each
undertaking so that if fits its risk profile. The model points are different from
one undertaking to another. For instance, age groups can be different (4
years, 5 years, 10 years). Fur ther granularity in the SCR should not match
the granularity of the Best Esti mate. Also, the age bands that would be
defined in a more granular SCR stress could impact the model points
designed to calculate  Best Estimates . Say in the Best Estimate the mort ality
rates are calculated for age bands of 10 years and that in the SCR it is
defined for age bands of 5 years for instance; or the other way around.

243. Finally, one of the key objectives of this SCR review is to simplify, where
possible, the standard formula. Increasing granularity in an arbitrary manner
compared to the Best Estimate  would cause more complexity and
implementation costs than benefits.
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3.4.3. EIOP A @dvice

Mortality and longevity stresses

244. EIOPA advises to maintain  the 20 % stress for longevity risk , Which appears
appropriately calibrated.

245. EIOPA advises to increase the mortality stress factor for mortality risk to
25 %, so that it is appropriate ly calibrated.

Granularity

246. EIOPA does not advise improving the granularity of the mortality and
longevity stresses: the added complexity due to the interaction with the Best
Estimate model points, the implementation costs and the fact that it would
not be in line with simplifying the standard formula provide for more
arguments against than in favour.
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4. Health catastrophe risk

4.1. Call for advice

The Delegated Act provides simplifications for many, but not for all, calculations

in the standard formula. For example, no simplifications are provided for the

non -life lapse risk submodule and the submodules of the non -life catastrophe
risk.

EIOPA is as ked to:

1 Provide information on the current use of the existing simplifications
and, where relevant, on reasons why these simplifications are not

used.
1 Suggest improvements for the existing simplifications and explore and
propose methods and criteria for f urther simplifications, in order to

ensure that simple and easy to apply methodologies are provided for
all standard formula calculations, bearing in mind the need to
strengthen a proportionate application of the requirements.

(e)
The counterparty default risk module and as the non -life catastrophe risk
submodule require complex calculations

EIOPA is asked to:

91 Provide information on the relative significance of capital requirements
related to these modules.

9 Assess if this complexity is proportionate to th e nature, scale and
complexity of these risks, in particular for small and medium -sized
undertakings.

1 Where appropriate, develop suggestions for simpler structures for
these modules, respecting their existing scope.

4.2. Composition of the CAT WS

247. In order to gain a sound basis for any decision on Catastrophe risk sub -
modules, EIOPA decided to include external stakeholders from the Cat risk
modelling community in the relevant EIOPA working structure, the
Catastrophe risk work  -stream (CAT WS).

248. The CAT WS is comp osed of:

13 experts from N SAs and EIOPA staff

3 model vendor representatives

5 insurance industry representatives

5 reinsurance industry representatives

2 academics

1 European Commission representative as observer

=A =4 =444

249. The CAT WS prepared all EIOPA decisions on simplifications and
recalibrations by in  -depth analysis.
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4.3. Legal basis
Solvency Il Directive

250. Article 105: Calculation of the Basic Solvency Capital Requirement, and
in particular paragraph (4):

The health underwriting risk module shall reflect the risk arising from the
underwriting of health insurance obligations, whether it is pursued on a

similar technical basis to that of life insurance or not, following from both the

perils covered and the processes used in the conduct of business.

It shall cover at  least the following risks:

[ €]

(c) the risk of loss, or of adverse change in the value of insurance liabilities,
resulting from the significant uncertainty of pricing and provisioning

assumptions related to outbreaks of major epidemics, as well as the unu sual
accumulation of risks under such extreme circumstances.

251. Article 109: Simplifications in the standard formula

252. Article 111: Implementing measures , and in particular paragraph (1)(I)
Delegated Regulation

253. Article 144: Health underwriting risk module

1. The health underwriting risk module shall consist of all of the following
sub-modules:

[ €]
(c) the health catastrophe risk sub -module.
254. Article 88: Proportionality

4.4. Feedback statement on the main comments received to the
discussion paper

Mass -accident risk simplification

a. Summary of the comments received

255. Several stakeholders believe that this sub -module has several difficulties
linked to the estimation of benefits payable in all the scenarios and especially
for the scenario fidisability that Il asts 10 yea

256. In some countries, disability is temporary for a certain period of time before
being permanent.  Where this period is shorter than 10 years, stakeholders
requested clarifications as to the application of this scenario and whether it
should automatically lead to a permanent disability
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b. Assessment

257. EIl OPA understands the concerns about the
scenarios due to the fact that it appears uncertain whether people who are
disabled for up to 10 years would recover.

258. As a simplification me asure, it was proposed to delete this scenario. As a
consequence, mass -accident risk and concentration risk would only rely on 4
scenarios: accidental death, permanent disability, 1 year disability and
medical expenses.

259. The consequences is that people who were subjected to the 10 years
disability scenario effect in the previous calibration, are now either subjected
to the 1 year disability scenario (in majority) or subjected to permanent
disability (in minority). See the advice part for further explanation S.

Accident concentration risk simplification

a. Summary of the comments received

260. Some stakeholders indicated that the information related to the buildings
with the highest concentration is not necessarily known or difficult to
reconstruct on the basis of the usual policy information. Therefore for the
sake of prudence and as an approximation, it is sometimes considered to be
the biggest insurance policy where the insured are supposed to work all
together in the same building.

b. Assessment

261. EIOPA has investigate d whether there could be simplifications for the
accident concentration sub  -module. However no simplification leading to an
appropriate assessment of the risks was found. Please refer to the analysis
part.

Pandemic risk simplification

a. Summary of the commen  ts received

262. A number of stakeholders commented on the pandemic risk sub  -module:

a. It would be complicated to make assumptions or estimates about, e.g.,
the hypothetical number of days in hospital, admissions in an intensive
care unit, hospitalizations out of place of residence and other
circumstances that could modify the value of benefits payable by the
health insurance company.
b. It would be difficult to assess the benefits for the scenario-t ype fAno
for mal medi cal care requestedo.
c. It would be difficult to estimate the unit claim cost in the case where
the policy covers workers that are usually trav elling or working abroad.

b. Assessment

263. EIOPA has analysed the drivers of the medical costs per claim per example
case of France :
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1 Hospitalisation costs : hospitalisation days, income protection, state
intervention on an occasional basis

1 Consultation costs : number/degree of consultation, request for multiple
sources

T 6no for mal m e dhiarmacéutical aost® 6 due to products buying
that do not require a prescription by a doctor

264. The results were found to vary across Member States, such that a unified
appr oach/parametrisation would be neither appropriate, nor risk - sensitive.

45. Advice

45.1. Previous advice

265. CEIOPS-DOC-43/09 ACEI OPS6 Advice for Level 2 I mpl eme

Solvency II: SCR standard formula - Health underwriting risk module o

266. CEIOPS DOC 79/10 : Catastrophe Task Force Report on Standardised

Scenarios for the Catastrophe Risk Modul e in the Standard Formula ~ ¢*

45.2. Analysis

Mass accident risks

267. Fol |l owi ng t he di fficulties i n i mpl ementing
outlined above, EIOPA investigated whether this scenario is actually needed.

268. EIOPA and the CAT task force (CTF) had calibrated a total of 5 scenarios in
its 2010 study (see for reference CEIOPS DOC 79/10 Catastrophe Task Force
report on standardised scenarios for the catastrophe risk module in the
standard formula).

269. In its calibration, the CTF focused on data collected from the World Trade
Center attack (AWorl d Trade Center Cases i n
Compensation Syst em8t atNe wWoYokrekr s 6 Compensatio
September 2009). The followin g table summarizes the outputs of the CTF
work:

9 first column represents the World Trade Center figures as per the study

mentioned;

1 second column represents the initial calibration discussed at CEIOPS
based on these figures;

9 third column represents final v iew of CEIOPS and is the actual standard

formula calibration.

23 https://eiopa.europa.eu/CEIOPS -Archive/Documents/Advices/CE ~ |IOPS-L2-Final - Advice -on-Standard -
Formula -Health -underwriting -risk.pdf
24 https://eiopa.europa.eu/CEIOPS - Archive/Documents/Reports/CEIOPS -DOC-79-10-CAT-TF-Report.pdf
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Table 4.1: CEIOPS calibration

WTC figures Initial Final proposal
proposal
Accidental death 12 % 12 % 10 %
Total 0.2 % 1% 15 %
Permanent : 3.2 % 1% 15 %
disability Partial 3 % 0 % 0 %
1 year NA 6 % 5%
Temporary 6 % 9 % 185 %
disability 10 years NA 3 % 13.5 %
Medical/injuries 35 % 25 % 30 %
270. The initial work performed by CEIOPS consisted first in splitting partial
permanent disability into both total permanent disability and temporary
disability, and then in splitting temporary disability between a 1 year sc enario

and a 10 years scenario.

271. On a second step, some figures were stressed in order to take into account
three maind rawbacks of the World Trade Center data highlighted by CEIOPS:

1 there was a low occupancy of the buildings at the time of the attack,
leading to an underestimation of temporary disability and injuries;

1 bombings generate more permanent injuries than building collapses,
leading to an underestimation of permanent and temporary disabilities;

1 many injured people are uninsured or did not claim, leading to an
underestimation of injuries.

Thisputsi nto question the need to have a fper mar
anda Adisability that |l asts 10 yearso6 scenario.

272. Indeed , in some member states , disability is temporary for a certain period
of time before being permanent. The scenario introduces complexity since a
judgment needs to be made whether the person disabled duri ng 10 years
would recover or not.

273. As a simplification measure, it was proposed to delete this scenario. As a
consequence, mass -accident risk and concentration risk would only rely on 4
scenarios: accidental death, permanent disability, 1 year disability a nd
medical expenses.

Accident concentration risk simplification

274. EIOPA has considered two options for simplification of the accident
concentration sub  -module:

1. For the o6l argest numAriclk 162 f (3)pkthesSolverscy Il o f
Delegated Regulation, it was considered to use the biggest collective
contract as a proxy, where this type of cont |
portfolio.
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Even if this approach can be considered reasonable on a number of cases,
it is not systematic . The following example prov ides a case where this
simplification would not be appropriate:

The calculation was carried out according to the standard formula
calculation of gross exposure for accident concentration risk. Costs
involved were assumed to be constant, since hospital cos ts were found to
be comparably stable. The number of insured people was adapted to
match the different contracts.

A change in the gross exposure was also included in the scenario when
accepting the largest policy as a proxy.

The example used was that of an insurance company which has group

insurance agreements for a majority of the people working in the public

sector (hospitals, el derly care and school s)
proxy would imply that all employees working for the public sector wo uld

be involved in one accident. This was not regarded as a reasonable

assumption, as the number of insured individuals rose to 600,000. The

gross exposure was roughly estimated be 300 times larger.

|t was found that a strict aopl plleicctaitvieo nc oonft r te
option would give unreasonable results, since it cannot be assumed that

group insurance policies follow geographical patterns.

2. For 60t he persons t hat are wor ki ndirtcle n t he
162 (3)(c), a major hit to the headquarte r of the undertaking was
considered.

Sensitivity analyses carried out showed that this simplification would not

result in an appropriate outcome in a certain number of cases. In an
example based on real undertaking data, the number of insured people

dropp ed from 200 to 20, compared to the current Standard Formula
approach. Th is result ed in a drop of the SCR of around 90% , Which
showed that this simplification is not appropriate

275. The two main proposals for simplification turned out not to be appropriate
in a number of cases. Therefore no simplification is proposed for this
calculation.

Pandemic risk simplification

276. EIOPA has considered two simplifications for pandemic risk:

a. A first simplification could be to allow for grouping the countries where
the exposure is assessed as not proportionate.

b. A second possibility could be to provide maximal unit claim costs per
scenario and country. This would allow undertakings for which the risk
is not proportionate to take these maximal costs.
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277. E1l OPAOG s a n a ludes ithett haspitalization costs, ¢ onsultation costs
and the conceptof 6 no f or mal m e \éry drasticallyc acnoss dMember
States, such that a unified approach/ parametrisation would be neither
appropriate, nor risk  -sensitive.

278. The variation is driven by the idiosyncratic features, cost structures and
chargeabilities of the national health care system in each Member State.

279. Against this background, EIOPA concluded that it should be proposed that
the maximum unit claim costs should be determined individual ly by each
NSA.

280. EIOPA provides someideasto  NSAs, how the cost drivers could be captured
on a national basis:

281. Possible Methodologies are

1 For hospitalisation costs
o Fixed amount per hospitalisation day based on past claims ;
0 Mean annual hospitalisation cost per person
0 (not) accounting for income protection ;
0 Mean, quantile or maximum costs :
0 (not) modelling state intervention ;

1 For consultation costs
o0 Fixed amount per consultation based on past claims ;
0 Number of consultations =1, when assuming that not all infected
will consult a practitioner ; or >1 when assuming pandemically
infected request crossed advices ;

1 No formal medical care
o0 Zero costs when no formal medical care is covered :
0 Mean annual pharmaceutical costs, depending on cover.

66



4.5.3. E1l OP Advise

Mass accident risks

282. Due to the difficulties regarding application oft he #dAdisability
year so0 s c eispmopgosed to delete this scenario. As a consequence,
mass -accident risk and concentration risk would only rely on 4 scenarios:
accidental death, permanent disability, 1 year disability and medical
expenses.

283. In order to delete the 10 years disability scenario and to remain consistent
with initial data and the previous CEIOPS calibration , it is proposed to:

1 not modify the 10 % accid ental death scenario and the 30% medical
expenses scenario;

1 retain 3.5 % for the permanent disability scenario, which appears
consistent with World Trade Center data, even if for the sake of simplicity
only total permanent disability is to be modelled,;

i retain 16.5 % for the temporary (1 year) disability scenario, in order to
stick to the global 60 % injured people hypothesis.

284. The consequence is that people who were subject to the 10 years disability
scenario effect in the previous calibration, are now eith er subjected to the 1
year disability scenario (in majority) or subjected to permanent disability (in
minority).

285. The following table recaps this new calibration.

Table 4.1 : Comparison of calibrations with WTC observation

WTC figures CTF proposal New EIOPA

proposal

Accidental death 12 % 10 % 10 %

Permanent 32 % 15 % 35 %

disability ' ' '

Temporary

disability 6 % 185 % 16.5 %

(1 year)
Medical/injuries 35 % 30 % 30 %
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5. Man - made catastrophe risk

5.1. Call for advice

The Delegated Act provides simplifications for many, but not for all, calculations

in the standard formula. For example, no simplifications are provided for the

non -life lapse risk submodule and the submodules of the non -life catastrophe
risk.

EIOPA is as ked to:

1 Provide information on the current use of the existing simplifications
and, where relevant, on reasons why these simplifications are not

used.
1 Suggest improvements for the existing simplifications and explore and
propose methods and criteria for further simplifications, in order to

ensure that simple and easy to apply methodologies are provided for
all standard formula calculations, bearing in mind the need to
strengthen a proportionate application of the requirements.

(e)
The counterparty default risk module and as the non -life catastrophe risk
submodule require complex calculations

EIOPA is asked to:

91 Provide information on the relative significance of capital requirements
related to these modules.

9 Assess if this complexity is proportionate to t he nature, scale and
complexity of these risks, in particular for small and medium -sized
undertakings.

1 Where appropriate, develop suggestions for simpler structures for
these modules, respecting their existing scope.

5.2.  Composition of the CAT WS

286. In order to gain a sound basis for any decision on Catastrophe risk sub -
modules, EIOPA decided to include external stakeholders from the Cat risk
modelling community in the relevant EIOPA working structure, the
Catastrophe risk work  -stream (CAT WS).

287. The CAT WS is com posed of:

13 experts from N SAs and EIOPA staff

3 model vendor representatives

5 insurance industry representatives

5 reinsurance industry representatives

2 academics

1 European Commission representative as observer

=A =4 =444

288. The CAT WS prepared all EIOPA decisions on simplifications and
recalibrations by in  -depth analysis.

5.3.  Legal basis
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Solvency Il Directive

289. Article 105: Calculation of the Basic Solvency Capital Requirement, and in
particular paragraph (2):

The non -life underwriting risk module shall reflect the risk arising from non -
life insurance obligations, in relation to the perils covered and the processes
used in the conduct of business.

It shall take account of the uncertainty in the results of insurance and
reinsurance undertakings related to the existing insurance and reinsurance
obligations as well as to the new business expected to be written over the
following 12 months.

It shall be calculated, in accordance with point (2) of Annex IV, as a
combination of the capital requirements for at least the follo wing sub -
modules:

[ €]
(b) the risk of loss, or of adverse change in the value of insurance liabilities,
resulting from significant uncertainty of pricing and provisioning assumptions
related to extreme or exceptional events (non -life catastrophe risk).
290. Article 109: Simplifications in the standard formula
291. Article 111: Implementing measures , and in particular paragraph (1)(1):
Delegated Regulation

292. Article 119: Non-life catastrophe risk sub  -module

1. The non -life catastrophe risk sub -module shall consist of a Il of the
following sub -modules :

[ €]
(c) the man -made catastrophe risk sub  -module;
293. Article 128: Man-made catastrophe risk sub  -module

1. The man -made catastrophe risk sub  -module shall consist of a Il of the
following sub -modules :

(a) the motor vehicle liability risk sub -module;
(b) the marine risk sub ~ -module;

(c) the aviation risk sub ~ -module;

(d) the fire risk sub  -module;

[ é]

294. Article 88: Proportionality
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5.4. Firerisksub -module

54.1. Feedback statement on the main comments received to the
discussion paper

a. Summary of the comments received

295. Stakeholders believe that Fire CAT is too complex and its complexity lies in
the need to identify the highest total exposure within a radius of 200 meters.
For instance it was mentioned that t he data concer ning all insured buildings
within a radius of 200m are usually not available

296. Some stakeholders considered it also to be too conservative due to the
l ength of the radius (200 meters) and due to t
circle of 200m radius with 10 0% of losses correspond of having more than 2
big trucks full of explosiveo.

297. In addition, feedback was also provided on the use of Possible Maximum
Loss and/or Estimated Maximum Loss measure instead of sum insured.
However, stakeholders were divided as to whether these would be more
appropriate measures because of the subjectivity they introduce. Therefore
they have not been considered further .

b. Assessment

298. EIOPA has addressed the task to develop an alternative calculation for the
fire risk submodule , aiming at its simplification

299. Investigation by EIOPA suggests that difficulties and cost in assessing the
value of the exposure can arise from the following:

a) Technology to automate the 200m calculation based on a geocoded
portfolio can be expensive, unavailable or lack accuracy
b) Undertakings are manually assessing the exposure
c) Large amount of data cleansing/validation required due to;
a. Inconsistencies between underwriting process and fire risk
submodule calculations
b. Incorrect data collection
c. Changes or additionst o address/postcodes

54.2. Advice

5.4.2.1. Previous advice

300. CEIOPS-DOC-41-09 iCE|l OP S 6 A d lhevet2dmpfermanting Measures on
Solvency 1I:SCR standard formula T Article 111 Non -Life Underwriting
Risk 6°°.

% https://eiopa.europa.eu/CEIOPS - Archive/Documents/Advices/CEIOPS -L2-Final - Advice - SCR-Non-Life -
Underwriting - Risk.pdf
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301. CEIOPS DOC 79/10 : Catastrophe Task Force Report on Standardised

Scenarios for the Catastrophe Risk Modul e in the Standard Formula ~ ¢®

5.4.2.2. Analysis

302. EIOPA discussed the feedback and analysed different alternatives for
simplification.

303. These covered using the largest exposure measure with an adjustment for
conflagration, using  the simplification of QIS 5 (a factor based approach), to
reflect market share, building density and reconstruction costs and to limit
the scope of the identification to the largest concentration of risk within a
200m radius circle to, at a minimum, the to p five exposures per risk type
(industrial, commercial, residential).

304. EIOPA main goal was to reduce the calculation burden , while maintaining
an adequate level of risk sensitivity and incentivising better risk management
practices . In addition, EIOPA also believes it is important for undertakings to
understand their exposures and risks. Therefore the principles underlying the
current approach have been assessed appropriate: a scenario based
approach using the sum insured as input parameter.

305. Whilst having co nsidered to reduce the 200m radius for exposure inclusion,
it was decided to discard such alternative approach as it would not
appropriately cover all risks that the scenario comprises.

5423. El OPAG6s advice

306. EIOPA believes that the existing methodology is an app ropriate approach
and recommends that this remains the default calculation.

307. However, it is also recognised that there are a number of difficulties  with
the current methodology and therefore EIOPA recommends that a simplified
calculation should be made avai lable, under the framework of Article 88 of
the Delegated Regulation.

308. In this respect, EIOPA recommends, for the identification of the largest risk

concentration within a 200m radius circle around exposure address and as a
simplified calculation, to allow for reducing the number of considered
buildings to i at a minimum I the top five exposures per risk type

(residential, commercial, industrial).

26 https://eiopa.europa.eu/CEIOPS - Archive/Documents/Reports/CEIOPS -DOC-79-10-CAT-TF-Report.pdf
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5.5. Marine risk sub -module

5.5.1. Feedback statement on the main comments received to the
discussion paper

a. Summary of the comments received

309. EIOPA received the following f eedback on the i ssuléonef Mar i
has no oil tankers or oil/gas platforms insured the calculation is
straightforward since it does not fit the scenario and would result in zero
capital. This ma kes the methodology disputable. 0

b. Assessment

310. Currently, the scenarios in Solvency Il Delegated Regulation are Otanker
collisioné, and 6 p | Sincd Articlm 130 xop | dhe i Delagated
Regulaton refers to O6tankers/ platforms &6i,nsiutredarmy
happen that there is no CAT charge at all for compa nies active inm arine: i.e.
a particular undertaking has marine exposure by providing cover for other
vessel s t han 6tankersbd or 6pl atfor mso or for

6collisiomsdomd.06explo

311. For such undertakings, there is clearly a risk (cf. Costa Concordia for
instance) that the scenarios given in the Delegated Regulation EU/2015/35
would falsely result in zero modelled claims according to the  calculated SCR.

312. Specifically in relation to Protection & Indemnity Clubs, there might be
some of them which do not insure Otankersod ol
ships for instance, or Cruise ships.

55.2. Advice

5.5.2.1. Previous advice

313. CEIOPS-DOC-41-09 ACEIl OPS®6 Ad \éva 2 Implanenting Measures
on Solvency II:SCR standard formula T Article 111 Non -Life Underwriting
Risk o”’.

314. CEIOPS DOC 79/10 : Catastrophe Task Force Report on Standardised
Scenarios for the Catastrophe Risk Modul e in the Standard Formula 0.

5.5.2.2. Analysis

315. As described in the response to the SCR review discussion paper, what is
required is not a simplification, but rather a wider range of exposures to be
taken into account when assessing the risk of a given portfolio, namely
vessels beyond oil tankers and drilling platforms/rigs.

27 https://eiopa.europa.eu/CEIOPS - Archive/Documents/Advices/CEIOPS -L2-Final - Advice - SCR-Non-Life -
Underwriting - Risk.pdf
28 https://eiopa.europa.eu/CEIOPS - Archive/Documents/Reports/CEIOPS -DOC-79-10-CAT-TF-Report.pdf
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316. This could b e inspired by events like the 2012 Costa Concordia disaster at
the Italian Mediterranean sea shore, where over 30 fatalities, numerous
casualties and a complex salvage procedure might have resulted in claims
comparable to those of some vessel/platform cata strophes.

317. One could add an additional term into the original formula to include
cruise/cargo/bulker/other, which would render a likewise arbitrary restriction.

318. As the types of physical risks to other vessels (as a collective term for
cargo ships, cruise sh ips and further, unspecified large watercraft) are
exposed to, are different to those born by oil platforms, but largely similar to
oil tankers and rigs, it seems justified and straightforward to extent the
coverage of the "YO'Y termtovessel s i n genWrYalo)(fwithin the
calculation of Marine risk SCR in Article 130 (1) of the Delegated Regulation

319. 3 #2 | could have been potentially included in the calculation of :
for the relevant heads of damage. This would normally be Sue & Labour,
Total Loss and Removal of Wreck i.e. 3x the TL SI. Under a marine policy
there can be considerable expenditure in trying to save a vessel (Sue &
Labour). The vessel can subsequently be lost (Total Loss). The wreck may be
a navigation or environmental hazard and then need removing (Removal of
Wreck). Allowing for all relevant heads of damage recognises that the vessel
Sl is not the maximum amount payable under a marine policy and is in th e
spirit of a 1:200 year event. Also, this allows for variation in policy form to
include only those heads of damage insured. Where such risk is included in
contracts, it should be integrated to 3) . This clarification can be provided
via Q&A.

55.23. EIl OP Advise

320. EIOPA suggests a change under Article 130 of the Delegated Regulation to
replace the Atankerd scenario with Avess
from any source, Bulker, Container ship, Roll on Roll off , Cruise Ship, Fishing

vessel etc. Thi s will fit better with the needs of small companies not insuring
global vessels.

321. The change from a tanker specific scenario to any vessel type will include
all insurance entities writing marine business without adding any complexity
to the formula.

322. The threshold introduced ( where the maximum hull value insured is less
than EUR 100,000 then no consideration need be calculated in relation to
3 # 2 ) prevents very low exposure, such as pleasure craft or rigid inflatable
boat s (,Arom entsriagthe marine risk SCR.

323. All ships have potential pollution liability exposure and therefore there is no
need to modify the formula for non -tankers.
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5.6. Motor vehicle liability risk sub -module

5.6.1. Feedback statement on the main comments received to the
discussion paper

a. Summary of the comments received

324. Several stakeholders expressed some doubts as regards the specifications
of this sub -module on limited and unlimited liability. It seems apparently
difficult to apply in practice this distinction in some cases.

325. According t o the Motor Insurance Directive (2009/103/EC) % the claim
amount depends on the statutory limits in the country where an accident
occurred. It is not sufficiently clear how the number of vehicles insured by

the undertaking should be allocated to those with policy I imit Aabove
Milliondo and those with policy 1|imit Abel ow ¢
required by Article 129 (1)(a) and (b) of the Delegated Regulation, if the
statutory policy | imit is below EUR 24 Mil or

[
of the undertaking but greater t han EUR 24
neighbouring countries.

b. EIOPA Assessment

326. All possible cases under the scenario of Article 129 of the Delegated
Regulation, including  claims from vehicles insured under the domestic <2 4mn
EUR limited cover regime being involved in accidents happening abroad under
a >24mn EUR li mited cover or unlimited regime, have actually been covered
inthe current Standard Formula approach:

327. Inthe Article 129 formula on the Motor vehicle liability ri sk sub - module

, f Agpnmmnprmnd . 1w mwd ET mmmnmn

328. The term . (the number of contracts under the domestic <24mn EUR
limited regime) enters in two parts, where, roughly speaking, the weights of
which add up to 1. Apparently, the part Tt W contributes to the overall loss
in the same way as ., with the latter being the number of >24mn
EUR/unlimited contracts. This amounts precisely to assuming that 5% of the
vehicles insured under the domestic <24mn EUR limited regime trigger

clamsfrom Aunl i mited EU Member St at es o, which <co
in the same way as the . unlimitedly insured vehicles. For 95% of the
contracts under limited cover, a cap is introduced by the term
i ET. g mmTin the loss equation. This cap represents the limited cover.
329. Consequently, there is no need to further split . with respect to

undertaking -specific assumptions on the likelihood of 2.a. cases happening to

o Directive 2009/103/EC of the European Parliament and of the Coun cil of 16 September 2009 relating to
insurance against civil liability in respect of the use of motor vehicles, and the enforcement of the obligation to
insure against such liability , OJ L 263.
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their portfolio, as the structure of , already takes into account what the
CAT TF assum ed to be a EU -wide average for the split of claims for limited
cover contracts between domestic and abroad accidents (95% vs, 5%).

330. EIOPA regards as sufficient to clarify the application of the MTPL Standard
Formula approach according to the previous section through EI OPAGC
process on the Delegated Regulation ( https://eiopa.europa.eu/regulation -
supervision/q -a-on-regulation ).

331. Furthermore, EIOPA proposes to investigate the potential introduction of a
parameter reflecting the split of . between limited vs. unlimited cover
events for the wundertakingés individually obs
5% are uniformly imposed).

332. Such additional parameter would add some complexity to the Standard
Formula approach to MTPL risk, but would most likely increase the risk -
sensitivity of the approach.

5.7. Identification of largest man - made catastrophe exposures on
gross against net of reinsuranc e basis risk sub -module

5.7.1. Feedback statement on the main comments received to the
discussion paper

a. Summary of the comments received

333. A majority of respondents was in favour of changing the basis for the
calculation of the SCR calculation within Marine, Fire a nd Aviation ( A MFAOQ)
sub-modules to net of reinsurance I as opposed to the current gross of
reinsurance approach.

334. St akehol ders were in most cases referring to
view, which the net approach would implement.

335. Few stakeholders raised concerns regarding additional complexity the net
approach could introduce, whereas others explicitly excluded that this could
be an issue, as undertakings would currently have to track their reinsurance
arrangements anyway for purposes of SCR calculation.

b. Assessment

336. EIOPA investigate d whether the identification of the largest risk exposure
within the MFA sub-modules should be altered to be carried out on a net of
reinsurance basis.

337. At present, the identification is carried out gross of reinsurance, as
pre scribed in recital 49 of the Delegated Regulation.

338. The largest risk exposures for the scenarios defined in the MFA submodules
are:

1 Marine risk: tanker/vessel with maximum sum insured and offshore
platform with maximum sum insured,;
9 Aviation risk: aircraft with maximum sum insured;
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9 Fire risk: buildings within a radius of 200 meters with maximum sum
insured.

339. EIOPA has given consideration to the issue and discussed different options.
5.7.2. Advice

5.7.2.1. Previous advice

340. CEIOPS-DOC-41-09 A CEIl OPSO6 Ad\eva 2 Inipementing Measures
on Solvency II:SCR standard formula T Article 111 Non -Life Underwriting
Risk 0.

341. CEIOPS DOC 79/10 : Catastrophe Task Force Report on Standardised

Scenarios for the Catastrophe Risk Modul e in the Standard Formula ™.

5.7.2.2. Analysis

342. The issue o f the distortion  caused by carrying out  the SCR calculation on a
straight gross basis wasraisedin El OPAG6s Di scussi oRevivaoper on
Solvency Il  in December 2016. The following example, provided by EIOPA,
illustrates the issue.

30 https://eiopa.europa.eu/CEIOPS - Archive/Documents/Advices/CEIOPS -L2-Final - Advice - SCR-Non-Life -
Underwriting - Risk.pdf
31 https://eiopa.europa.eu/CEIOPS - Archive/Documents/Reports/CEIOPS -DOC-79-10-CAT-TF-Report.pdf
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EXAMPLE: Fire risk

Let 6s assume t hat a (re)insurance undie
exposures:

1. Exposure 1: set of buildings with the sum insured equal to 10m EUR,
no reinstatement premium, reinsurance arrangement covers 9.5m
XL 0.5m EUR;

2. Exposure 2: set of buildings with the sum insured equal to 5m EUR,
no reinstatement premium, proportional reinsurance arrangement
covers 70% of the exposur  e.

The following table clearly shows that the largest concentration of risk is
different on a gross and net of reinsurance basis.

Gross Net
Exposure 1 10M EUR 0.5M EUR
Exposure 2 5M EUR 1.5M EUR

Impact of different types of reinsurance

343. Reinsurance cover for individual policies had the potential to distort the SCR
calculation, as shown in EI OPAGs exampl e.

344. However, it was noted that impact of reinsurance covers for groups of
policies (e.g. treaty covers) would, in most cases, not distort the calcula tion
as the exposure for each policy would either be reduced proportionally or
capped at a chosen level. For example, per risk XL contracts will reduce all
exposures above a given level to the retention point.

Complexity and costs

345. 1 t was believed that an undertakingbs expos.|
reinsurance, would likely be data that was readily available to each
undertaking. Using this information in the identification of the largest risk
exposure was therefore considered to b e relatively trivial.

346. However, it was noted that introducing the requirement to identify the
largest risks, net of all reinsurance could result in significant added
complexity, in particular, for the fire risk submodule. The identification of the
largest risk exposure would then strictly require undertakings to review every
200m radius where they had exposure and to apply the full reinsurance
program to ascertain the highest net exposure. This could increase the

calculation burden significantly for some un dertakings.
347. 1t would create further complexity for undertakings wh ich planned to use
the proposed simplification for the fire risk submodule but wh ich also had a

reinsurance program with a maximum retention level which applied to
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multiple policies. In thi s case, there could be tens or hundreds of risks with
the same maximum size.

Other considerations

348. Several other considerations were discussed which were relevant in the
formation of the proposal.

349. Guideline 12 (1.29) of the existing EIOPA Guidelines on application of
outwards reinsurance arrangements to the non -life  underwriting risk
submodule (EIOPA-Bo0S-14/173 EN) , stipulates that undertakings should be
able to satisfy their NSA that the purchase of outwards reinsurance has not
been materially influenced by whether the risk is identified as the gross loss
event or a contribution to this gross loss.

350. Undertakings are required to detail their top ten fire r isk exposures as part
of their existing reporting requirements.

351. Insurers may be using multiple covers in their reinsurance program.

5723. El OPAGs advi ce

352. Having taken into consideration all of the aspects discussed during the SCR
review exercise , EIOPA recommends that the identification of the largest risk
exposures within the Marine, Fire and Aviation risk sub -modules are altered
to be carried out finet of reinsurance wh
relative ranking of the expos wortliovasedon n

the size of the exposure. For example, f

353. EIOPA believes that this strikes an appropriate balance between increased
risk sensitivity and complexity of the standard formula. EIOPA expects this
will remove the distortio n within the SCR calculation in the majority of cases.

354. However, it notes that there could be examples of reinsurance programs
where the distortion may persist. In these cases, the undertaking shall carry
out the identification of the largest exposure withi n the Marine, Fire and
Aviation risk sub -modules on the basis of gross exposures. The undertaking
shall highlight the respective issue through their ORSA and coordinate with
the responsible supervisor to ensure consistent and harmonised application of
the principle .
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6. Natural catastrophe risk

6.1. Call for advice

The Delegated Act provides simplifications for many, but not for all, calculations

in the standard formula. For example, no simplifications are provided for the

non -life lapse risk submodule and the submodules of the non -life catastrophe
risk.

EIOPA is asked to:

1 Provide information on the current use of the existing simplifications
and, where relevant, on reasons why these simplifications are not

used.
1 Suggest improvements for the existing simplifications and explore and
propose methods and criteria for further simplifications, in order to

ensure that simple and easy to apply methodologies are provided for
all standard formula calculations, bearing in mind the need to
strengthen a proportionate application of the requirements.

(e)
The counterparty defaul t risk module and as the non -life catastrophe risk
submodule require complex calculations

EIOPA is asked to:

91 Provide information on the relative significance of capital requirements
related to these modules.

9 Assess if this complexity is proportionate to the nature, scale and
complexity of these risks, in particular for small and medium -sized
undertakings.

1 Where appropriate, develop suggestions for simpler structures for
these modules, respecting their existing scope.

6.2. Composition of the CAT WS

355. In order t o0 gain a sound basis for any decision on Catastrophe risk sub -
modules, EIOPA decided to include external stakeholders from the Cat risk
modelling community in the relevant EIOPA working structure, the
Catastrophe risk work  -stream (CAT WS).

356. The CAT WS is co mposed of:

13 experts from N SAs and EIOPA staff

3 model vendor representatives

5 insurance industry representatives

5 reinsurance industry representatives

2 academics

1 European Commission representative as observer

=A =4 =444

357. The CAT WS prepared all EIOPA  decisions on simplifications and
recalibrations by in  -depth analysis.
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6.3. Nat ural Cat astrophe risk sub -modules  simplification

6.3.1. Legal basis

Solvency Il Directive

358. Article 109: simplifications in the standard formula

Insurance and reinsurance undertakings may use a simplified calculation for a
specific sub -module or risk module where the nature, scale and complexity of
the risks they face justifies it and where it would be disproportionate to require
all insurance and  reinsurance undertakings to apply the standardised calculation.

Simplified calculations shall be calibrated in accordance with Article 101(3).

359. Article 111: implementing measures and in particular paragraph (1)(I):

the simplified calculations provided f or specific sub -modules and risk modules,
as well as the criteria that insurance and reinsurance undertakings, including
captive insurance and reinsurance undertakings, shall be required to fulfil in
order to be entitled to use each of those simplification s, as set out in Article 109;

Delegated Regulation

360. Article 88: proportionality

1. For the purposes of Article 109, insurance and reinsurance undertakings shall
determine whether the simplified calculation is proportionate to the nature, scale
and complexit y of the risks by carrying out an assessment which shall include all
of the following:

(@) an assessment of the nature, scale and complexity of the risks of the
undertaking falling within the relevant module or sub -module;

(b) an evaluation in qualitative or quantitative terms, as appropriate, of the error
introduced in the results of the simplified calculation due to any deviation
between the following:

(i) the assumptions underlying the simplified calculation in relation to the risk;

(i) the results of the assessment referred to in point (a).

2.A simplified calculation shall not be considered to be proportionate to the
nature, scale and complexity of the risks where the error referred to in point (b)

of paragraph 2 leads to a misstat ement of the Solvency Capital Requirement
that could influence the decision -making or the judgement of the user of the
information relating to the Solvency Capital Requirement, unless the simplified
calculation leads to a Solvency Capital Requirement which exceeds the Solvency
Capital Requirement that results from the standard calculation.

6.3.2. Feedback statement on the main comments received to the

discussion paper

a. Summary of the comments received

361. Not all stakeholders agreed that simplifying the natural catastr ophe risk
sub - modules would be appropriate.
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362. The stakeholders that disagreed to simplify the sub -modules explained
that:

a. The complexity of these risks requires a matching complex/granular
approach so that risk can be appropriately captured;

b. Undertakings ha ve already put in place procedures to fit into the SF
approach to catastrophe risks as it is, therefore significant changes in
these sub -modules would cause additional costs to undertakings and
work already done would not be useful anymore; this was especi ally
pointed out regarding the geocoding/spatial allocation of exposure.

c. The loss of risk -sensitivity in the calculation may have, as a
consequence, an increase in the SCR in some cases. That would be in
particular true for diversified portfolio and where diversification
benefits could disappear.

363. Other stakeholders argued that the high number of parameters may cause
implementation issues for small or medium -sized undertakings. In cases
where the exposure is not material, these stakeholders do not see the ad ded
value of such complexity.

b. Assessment

364. The concerns regarding potential duplication of work on geocoding of
exposure were recognised. On the other hand it was also recognised that

there are difficulties in spatially allocating exposure to risk zones. Exa mples
given include insurance cover for pipelines, ranging across several risk zones
with different ri sk profiles, or generally @Am

under transport insurance.

365. It is therefore proposed that the final simplification is an opti onal
simplification under the framework of Article 88 of the Delegated Regulation
rather than a replacement of the current SF approach.

6.3.3. Advice

6.3.3.1. Previous advice

366. CEIOPS-DOC-79/10: fCatastrophe Task Force Report on Standardised

Scenarios for the Catastrophe R isk Modul e in the Standard Formula ~ 6*.

6.3.3.2. Analysis

367. EIOPA has considered the following options
1) Use of risk zones that are less granular than the ones currently used, but
more granular than the current regions (typically defined on country level)

2) Use of the risk factor for the region without consideration of risk zones
forthe(non -al |l ocated part of the) undertakingbs exfy

3 https://eiopa.eur  opa.eu/CEIOPS -Archive/Documents/Reports/CEIOPS -DOC-79-10-CAT-TF-Report.pdf
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3) Use of the risk factor for the region without consideration of risk zones
and applying a factor for prudency for the (non -alloc ated part of the)
undertakingds exposur e

4) Allocation of the (non -al |l ocated part of t he) undert ak
the region to the average of the industry within the region with subsequent

application of the fAnormal 06 standard formula a
5) Allocation of the (non -al |l ocated part of t he) undert ak
the region to the CRESTA zone with the highest risk weight in the region

6) Allocation ofthenon -al |l ocated part of the undertaki ng
region on country level to the average of the undertaking within the region

with subsequent application of the Anormal 0 st

6.3.3.3. EIl OPAG6s advice

368. After discussion of the different simplification options, EIOPA has assessed
option 5, mapping non  -allocated exposure to the zone with the highest zonal
weight, as the most appropriate.

369. In particular, the simplification of option 5 meets the conditions in
Article 88 of the Delegated Regulation in all realistic settings; furthermore the
approach is easy to follow and obvious without the ne cessity of additional
explanations. Possible formulations are either

I If a sum insured (SlI) for windstorm/hail/EQ/flood/subsidence risk for

region/country  r cannot be mapped to a specific zone i, then Sl should be
added to the “Y'Qof the zone | in the r egion r that has the highest risk
weight

or

I If a sum insured ( Sl) for windstorm/hail/EQ/flood/subsidence risk for
region r cannot be mapped to a specific zone i, but there is information
about a specific set of zones in the region "OE "Q where Sl can pos sibly be
(and the others zones can be excluded), then S| should be added to  "Y'&f
the zone @ Q8°Q that has the highest risk weight of the subset of
zones. In case Sl can only be allocated to the region "OE "Q, then this is

regarded as the risk zo  ne with highest weight in the region.

370. EI OPA woul d wel come stakehol der so f ee
preferable.
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6.4. Recalibration of Natural Catastrophe Scenarios

6.4.1. Legal basis

Solvency Il Directive

371. Article 105: Calculation of the Basic Solvency Capital Requirement, and in
particular paragraph (2):

The non -life underwriting risk module shall reflect the risk arising from non -
life insurance obligations, in relation to the perils covered and the processes
used in the conduct of business.

It shall take accou nt of the uncertainty in the results of insurance and
reinsurance undertakings related to the existing insurance and reinsurance
obligations as well as to the new business expected to be written over the
following 12 months.

It shall be calculated, in acco rdance with point (2) of Annex IV, as a
combination of the capital requirements for at least the following sub -
modules:

[ €]
(b) the risk of loss, or of adverse change in the value of insurance liabilities,

resulting from significant uncertainty of pricing and provisioning assumptions
related to extreme or exceptional events (non -life catastrophe risk).

372. Article 111: Implementing measur es, and in particular paragraph (1):

In order to ensure that the same treatment is applied to all insurance and
reinsurance undertakings calculating the Solvency Capital Requirement on
the basis of the standard formula, or to take account of market
develop ments, the Commission shall adopt implementing measures providing
for the following:

€) standard formula in accordance with the provisions of Articles 101
and 103to 109;

[ é]

(© the methods, assumptions and standard parameters to be used when

calculating each of the risk modules or sub -modules of the Basic
Solvency Capital Requirement laid down in Articles 104, 105
and 304[ €]

(d) the correlation parameters [ é]

[é].
Delegated Regulation

373. Article 114: Non-life underwriting risk module
374. Article 119: Non-life catastrophe risk sub  -module

1. The non -life catastrophe risk sub -module shall consist of all of the
following sub -modules:
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(a) the natural catastrophe risk sub -module ;
[ €]
375. Article 120: Natural catastrophe risk sub ~ -module

1. The natural catastrophe risk sub -module shall consist of all of the following
sub-modules:

(a) the windstorm risk sub -module;
(b) the earthquake risk sub -module;
(c) the flood risk sub  -module;
(d) the hail risk sub  -module;
[ é]
376. Article 121: Windstorm risk sub  -module
377. Article 122: Earthquake risk sub  -module
378. Article 123: Flood risk sub ~ -module
379. Article 124: Hail risk sub ~ -module
380. Article 126: Interpretation of catastrophe scenarios

6.4.2. Feedback statemen t on the main comments rece ived

381. The relevance of the recalibration of the parameters for Natural
Catastrophe sub -modules was ascertained by an information request to
national insurance associations from December 2016 to March 2017,
coordinated by Insurance Europe. The associations were asked to provide
indications for the material inappropriateness of the current calibration.

382. Based on analysis of the evidence received, it was assessed which
parameters need to be recalibrated.

6.4.3. Advice

6.4.3.1. Previous advice

383. CEIOPS-DOC-41/ 09: " CE| OPférdevel @ impleneenting Measures
on Solvency II: SCR standard formula T Article 111 Non -Life Underwriting
Risk" *.

3 https://eiopa.europa.eu/CEIOPS -Archive/Docume nts/Advices/CEIOPS -L2-Final - Advice - SCR-Non-Life -

Underwriting - Risk.pdf

84


https://eiopa.europa.eu/CEIOPS-Archive/Documents/Advices/CEIOPS-L2-Final-Advice-SCR-Non-Life-Underwriting-Risk.pdf
https://eiopa.europa.eu/CEIOPS-Archive/Documents/Advices/CEIOPS-L2-Final-Advice-SCR-Non-Life-Underwriting-Risk.pdf

384. CEIOPS-DOC-79/ 10: iCatastrophe Task Force
Scenarios for the Catastrophe Risk*®Modul

385. CEIOPS-SEC-4 0/ 1 @IS5 @alibration Paper 0.

6.4.3.2. Analysis
Recalibrated scenarios

386. Analysis of the feedback received from national supervisors and insurance
associations during the information request mentioned under 6.4.2 showed a
case for recalibration of  the following scenarios

Country Risks Country factors to Zone relativities/
be recalibrated? aggregation
matrices to be
recalibrated?
Czech Republic Hail Not currently in DR Not currently in DR
Finland Windstorm Not currently in DR Not currently in DR
Greece Earthquake Yes Yes
Slovenia Windstorm Not currently in DR Not currently in DR
Hail Not currently in DR Not currently in DR
Sweden Windstorm Yes Yes - specific zones
highlighted
Hungary Flood Yes Yes i specific zones
highlighted
Windstorm Not currently in DR Not currently in DR
Slovakia Earthquake Yes Yes
Spain Windstorm Yes -
Germany Windstorm Yes Not priority
Flood Yes Not priority
Italy Earthquake Yes -

387. The Standard Formula (SF) uses three sets of parameters per scenario to
determine the NatCat SCR of an insurer, based on the particular exposure
that must be allocated to risk zones 3.

9 risk factor for a region/country (" Q" in SF notation): representing the loss
of an average industry portfolio (i.e. with diversification in the given
country and with average policy conditions) being hit by a 1 -in-200 -years
event of the respective peril (severity of hazard, vulnerability, po licy
conditions and spatial concentration of insured property); like in the initial

34 https://eiopa.europa.eu/CEIOPS - Archive/Documents/Reports/CEIOPS -DOC-79-10-CAT-TF-Report.pdf
® http://ec.europa.eu/internal_market/insurance/docs/solvency/qis5/ceiops -calibration -paper_en.pdf

3 The country factors and ri sk zone weights are given in terms of occurrence -losses, i.e. they are not losses
aggregated over a certain period of time; to obtain the losses that correspond to the SF definition, scenarios
are to be applied using the sets of parameters;
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calibration, it should be aimed at cross -border consi st eQbcy of

values ("neighbouring Qs" should to the extent possible reflect the
differences and similarities in risks for portfolios in neighbouring countries)
for those perils that affect several countries at the same time (typically
windstorm and flood);

risk zone weights ( AiWo i n SF notation): addressing s

insurance losses due to a 1 -in-200a ev ent to a segmentation of the
country (administrative zones, like the CRESTA zones) where it deviates

from a 6écountrywide average pro7t fponieans 6 .

that, on average, there is less risk in zone r, than the average risk at
contry level; 7 p means there is more risk; 7 p means that exposure
in zone r bears exactly the countrywide average risk; 7 needs to be
consistent with the risk in neighboring zones (but only those within the

same country) in terms of hazard, vulnerability, policy co nditions and
concentration of exposure.

zone correlations (#1 OQ, ):thevalues #1 OQ, prare organised in
a symmetric n x n matrix, with n being the number of zones within a
given region/country; they reflect the correlation of 1 -in-200y insurance
losses for each pair i,j of zones ( #1 OQ, " Ti® B @ ), including
the zone i itself (#1 OO0y i  p).¥
matrices are constructed, they are so -called 'aggregation matrices', as
they are calibrated in an iterative approximation process. 38

388. Some members proposed to have only physical hazard correlations
represented by  # | QA%E&]Q dnstead of its current meaning. Advocators of this

view were arguing that Articles 121 T 125 of the Delegated Regulation , by
wording of respective paragraphs (1)(b), would support such approach this
view .

389. EIOPA is of the opinion that this view largely ignores the vulnerability of

exposure to the peril and the distribution of exposure to the peril, which both
determines to a large extent the insurance losses caused by an event. The
current Sta ndard Formula approach captures the vulnerability and
distribution of expo sure implicitly in both the regional risk factor and the
zonal calibration. This is needed, as the exposure vulnerability and exposure

concentration varies across zones and regions, similarly to the exposure
volume, but not as a function thereof. Moving im plicit vulnerability to only
one of these granularity | evels (either

risk sensitivity of the Standard Formula approach.

390. Arguably, the meaning of the elements of  # 1 OGaiceis difficult to
understand and some of t he values might seem counterintuitive when

In principle #1 OG, R TT means statistical independence of insurance losses in two distinct zones, and

#1 0G m P means (deterministic) dependence (insurance losses in zone i means also parallel losses of
same relative size in zone j and vice versa.

8 They are not calculated like Pearson correlations (values between -1 and +1). This would make no sense, as
there would be no meaning to any negative value of elements in #1 0G (by definition, no peril causes

increases in the v alue of exposure).
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comparing them with pure hazard correlations. In order to increase
plausibility in this i misinterpreting T context, it could be consider ed to
slightly emphasise the hazard correlation component already present in

#1 QAQD@iC dyimixing it with a pure hazard correlation matrix and adjusting

risk zone weights accordingly. It is currently analysed whether the properties

of such a pproach in terms of interpretability, robustness and feasibility justify

future devia tion from the current approach.

Recalibration process

391. EIOPA used the expertise of various stakeholders with professional
background in Catastrophe risk modelling or management for performing the
recalibration of the Standard Formula NatCat scenarios.

392. These stakeholders contributed by providing input on the specific scenarios
to the responsible expert group-sttrreea md Ca tCaslt r
WS), by discussing the available information and by deciding on a
recommendation for recalibrated values. The su bsequent results were
approved by EI OPA6s members for consultation.

393. Details of the recalibration process can be found in fi29. Annex to chapter 6
i Description of recalibration process 0.

Specific information per recalibrated scenario

394. For each scenario, expe rts discussed the proposed calibration values
against the background of additional information on the models that were
used to calculate the proposed parameter value, such as a country risk factor
for a given scenario.

395. An example of what this additional in formation comprises, fi31l. Annex to
chapter 6 i Example of model information 0 provides the documentation of
the German Windstorm scenario. Such documentation is produced for each
recalibrated scenario.

396. n the case of the Spanish Windstorm scenario additional model input was
provided in order to take into account the specificities of the Spanish
Consorcio de Compensacion de Seguros 6. Pl e af8Ck Aneea ® chapter 6
T Spanish Windstorm country factor recalibration o for further details.

Cross -border consiste ncy of country risk factors

397. The perils of windstorm and flood occur across national boundaries. Hence
recalibration of these perils in only selected countries gives rise to potential
inconsistencies in capital requirements vis a vis those countries in whic h
there has not been a recalibration.

398. EIOPA proposes two options for addressing these potential inconsistencies:
a. that recalibrations are also carried out for the neighbouring countries

in respect of windstorm and flood. Indeed to prevent simply moving
the boundary of the potential inconsistency, these perils would be
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recalibrated for all member states where the risk of inconsistency

arises or
b. that the extent of recalibrations for the selected countries is
constrained by the need to maintain broad consistenc y with the

calibrations of neighbouring countries.

399. EIOPA will consider further which option will be pursued taking account of
factors such as capacity and data availability.

400. In the meantime it is important to emphasise that the recalibrations
proposed bel ow are highly provisional, since neither option a. nor option b.
has not yet been applied to them. In particular, it is important that
stakeholders realise that the recalibrations provided below may be adjusted
upwards.

401. In various instances, the significantly lower recommendations for future
country risk factors (main SCR determinants in the S tandard Formula , see
below) were challenged by stakeholders. These reductions were suggested by
the consulted models across the board and were explained by model owners
as being due to:

1 Progress in meteorological, physical, engineering (i.e. in relation to
vulnerability) and other sciences,

1 Progress in modelling (adopted scientific results, manageable
computational burden, available obs ervation data),

I Changes in vulnerabilities ( differences in construction due to emerged

building codes, improvements in hazard prevention/ risk mitigation

measures),

Data availability (exposure, damages, losses)

The Solvency Il requirement for approval of internal models and the

related validation work has forced undertakings to ask more and more

specific quest ions on Cat risk models to vendors. The vendors , as aresult |,

have had to significantly impro ve their client documentatio n. Many

reinsurance brokers and reinsurers have set up o r increased the level of

resourcing in their ~ Cat risk resear ch and model evaluation teams. Again,

this has increased the pressure on the model vendors to implementup -to-

date scientific findings to th eir models .

=a =

6.43.3. EIl OPAG6s advice

402. It is important to emphasise that the recalibrations proposed below are
highly provisional, due to the outstanding decisions on ways to ensure cross -
border consistency (i.e. neither option a. nor option b. has yet been applied

to the new factors) . In particular, it is important that stakeholders
realise that the recalibrations provided below may be adjusted
upwards.
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Provisional recalibrated country factors:

403. Following the

404. Scenario specific
DE_WS:

A—Aa-_Aa_Aa_a_9_9_9_9_9_°_2_-2

FI_WS:

HU_WS:
SE_WS:

SI_WS:

ES_WS:
GR_EQ:

IT_EQ:

SK_EQ:

DE_FL:

HU_FL:
CZ_HL:

SI_HL:

recalibration process outlined above, the following provisional
recalibrations were achieved:

0.07%
0.06%
0.02%
0.085%
0.05%
0.01%
1.75%
0.77%
0.16%

risk factors

0.195%
0.275%
0.045%

0.08%

(previous value: 0.09%)
(new scenario)
(new scenario)

(previous value: 0.09%)

(new scenario)
(previous value: 0.03%)
(previous value: 1.85%)
(previous value: 0.80%)
(previous value: 0.15%)

(previous value: 0.20%)
(previous value: 0.40%)
(property, new scenario)

405. Updated a ggregation matrix
level:

(property, new scenario)

for Windstorm scenarios

on region /country

AT

BE

CH

cZ

DE

DK

ES

El

ER

UK

HU.:IE

Ly

NL

NO

PL.

SE

Sl

GU

MA

SM

RE

AT

1.00

0.25

0.50

0.25

0.25

0.00

0.00

0.00

0.25

0.00

0.20:0.00

0.00

0.25

0.25

0.00

0.00

0.00

0.50

0.00

0.00

0.00

0.00

0.25

1.00

0.25

0.25

0.50

0.25

0.00

0.00

0.50

0.50

0.00:0.25

0.00

0.75

0.75

0.00

0.25

0.00

0.00

0.00

0.00

0.00

0.00

0.50

0.25

1.00

0.25

0.25

0.00

0.25

0.00

0.50

0.00

0.25:0.00

0.00

0.25

0.25

0.00

0.00

0.00

0.25

0.00

0.00

0.00

0.00

0.25

0.25

0.25

1.00

0.25

0.00

0.00

0.00

0.25

0.00

0.25:0.00

0.00

0.25

0.25

0.00

0.25

0.00

0.25

0.00

0.00

0.00.

0.00

0.25

0.50

0.25

0.25

1.00.

0.50

0.00

0.00

0.50

0.25

0.00:0.25

0.00.

0.50

0.50.

0.25

0.50

0.00

0.00

0.00

0.00

0.00.

0.00

0.00

0.25

0.00

0.00

0.50

1.00

0.00

0.00

0.25

0.25

0.00:0.00

0.00

0.25

0.50

0.50

0.25

0.50

0.00

0.00

0.00

0.00.

0.00

0.00

0.00

0.25

0.00

0.00

0.00

1.00

0.00

0.25

0.00

0.00:0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.00

0.00

0.00

0.00:0.00

0.00

0.00

0.00

0.25

0.00

0.25

0.00

0.00

0.00

0.00

0.00

0.25

0.50

0.50

0.25

0.50

0.25

0.25

0.00

1.00

0.25

0.00:0.00

0.00

0.50

0.50

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.50

0.00

0.00

0.25

0.25

0.00

0.00

0.25

1.00.

0.00:0.50

0.00

0.25

0.50

0.25

0.00.

0.00

0.00

0.00

0.00

0.00.

0.00

0.50

0.00

0.25

0.25

0.00

0.00

0.00

0.00

0.00

0.00

1.00:0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.50

0.00

0.00

0.00

0.00

0.00

0.25

0.00

0.00

0.25

0.00

0.00

0.00

0.00

0.50

0.00:1.00

0.00

0.25

0.25

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00:0.00

1.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.25

0.75

0.25

0.25

0.50

0.25

0.00

0.00

0.50

0.25

0.00:0.25

0.00

1.00

0.50

0.25

0.25

0.00

0.00

0.00

0.00

0.00

0.00

0.25

0.75

0.25

0.25

0.50

0.50

0.00

0.00

0.50

0.50

0.00:0.25

0.00

0.50

1.00

0.25

0.25

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.25

0.50

0.00

0.25

0.00

0.25

0.00:0.00

0.00

0.25

0.25

1.00

0.00

0.50

0.00

0.00

0.00

0.00

0.00

0.00

0.25

0.00

0.25

0.50

0.25

0.00

0.00

0.00

0.00

0.00:0.00

0.00.

0.25

0.25

0.00

1.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.50

0.00

0.25

0.00

0.00

0.00:0.00

0.00

0.00

0.00

0.50

0.00

1.00

0.00

0.00

0.00

0.00

0.00

0.50

0.00

0.25

0.25

0.00

0.00

0.00

0.00

0.00

0.00

0.50:0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00:0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.00

1.00

1.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00:0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.00

1.00

1.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00:0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.00

1.00

1.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00:0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

0.00

1.00
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406. Updated a ggregation matrix ~ for Hail scenarios on region /country level:

AT :BE  CZ FR DE |IT { LU: NL : CH: @ SI | ES

AT :1.00:0.00:0.00:0.00 : 0.00:0.00 : 0.00:0.00:0.00: 0.00:0.00

BE : 0.00:1.00 : 0.00: 0.00 : 0.00 : 0.00 : 0.25 : 0.25 ; 0.00 : 0.00 : 0.00

CZ 1 0.00:0.00:1.00  0.00:0.00:0.00: 0.00:0.00:0.00: 0.00:0.00

FR 0.00:0.00:0.00 : 1.00 : 0.00 : 0.00 ; 0.00 ; 0.00 : 0.00 : 0.00 : 0.00

DE : 0.00 : 0.00 : 0.00:0.00 : 1.00 : 0.00 : 0.00 : 0.00 ; 0.00 : 0.00 : 0.00

IT :0.00:0.00:0.00:0.00 0.00:1.00 :0.00:0.00:0.00: 0.00:0.00

LU 0.00:0.25:0.00 : 0.00 ; 0.00 : 0.00 ; 1.00 ; 0.25 : 0.00 : 0.00 : 0.00

NL :0.00:0.25:0.00: 0.00 ;: 0.00  0.00 ; 0.25 : 1.00 ; 0.00 ; 0.00 ; 0.00

CH  0.00 ; 0.00:0.00;0.00  0.00:0.00:0.00 0.00:1.00:0.00: 0.00

Sl - 0.00:0.00 : 0.00:0.00 : 0.00 : 0.00 : 0.00 : 0.00 ; 0.00 : 1.00 : 0.00

ES :0.00:0.00: 0.00: 0.00 : 0.00 : 0.00 ; 0.00 : 0.00 ; 0.00 : 0.00 ; 1.00

407. As only windstorm and hail scenarios were newly introduced, the region
level aggregation matrices for earthquake and flood did not need any update.

Recalibrated zonal weights:
408. Following the recalibration process outlined above, recalibrations for zonal
risk weights of the following scenarios are proposed:

1 Windstorm
a. Finland (new scenario)
b. Hungary (new scenario)
c. Sweden
d. Slovenia (new scenario)
1 Earthquake

a. Greece

b. Slovakia
1 Flood

a. Hungary
 Halil

a. Czech Republic (new scenario)
b. Slovenia (new scenario)

409. The listing of the recalibrated zonal risk weights (CRESTA relativity factors)

and the respective aggregation matrices for these scenarios can be
downloaded from the EIOPA web page
https://eiopa.europa.eu/Publications/Consultations/EIOPA -CP-17-
006_Section_6.4.3.3_Provisional _Zonal_Calibration _NAT_CAT .xlsx

410. The zonal recalibration s for some of the scenarios are currently subject to
validation.
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6.5. Contractual limits and natural catastrophe risk

6.5.1. Legal basis

Delegated Regulation

411. Recital 54
In order to capture the actual risk exposure of the undertaking in the calculation
of the capital requirement for natural catastrophe risk in the standard formula,

the sum insured should be determined in a manner that takes account of
contractual limits for the compensation for catastrophe events.

6.5.2. Feedback statemen t on the main comments received

a. Summary of the comments received

412. Stakeholders claimed that evidence of historical events and their related
losses, as well as the results of e valuations carried out by specialised
software, showed inappropriate results for some scenarios. In particular it
was concluded that the standard formula approach did not adequately
incorporate the presence of policy conditions (indemnity limits and
deduct ibles) for certain scenarios. Some stakeholders believe that the sum
insured used as input in the CAT risk calculations should be adjusted to take
account of specific contractual limits.

b. Assessment

413. EIOPA has assessed whether it would be possible to take in to account not
average 1 as is the case now 1, but rather individual risk profiles regarding
contractual limits.

414. As individual contractual limits and deductibles are currently not explicitly
entering the SCR calculation within the relevant NatCat risk sub -modules, a
complete re -design of the SF approach would be needed for every affected
sub-module. Such new approach would severely increase the complexity of
the design of the standard formula, as it would need to start from the
individual contract level, or at least from homogeneous contract level. Thus,
there would be no difference anymore compared to the complexity of
(partial) internal models.

415. That is why EIOPA believes that only an adjustment to the end results
should be proposed
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6.5.3. Advice

6.5.3.1. Previous advice

416. CEIOPS-DOC-41/0 9 : "CEI OPS6 Advice for Level 2 | mp
on Solvency Il: SCR standard formula T Article 111 Non -Life Underwriting
Risk" *°.

417. CEIOPS-DOC-79/ 10 : iCatastrophe Task Force Repor

Scenarios for the Catastrophe Risk Modul e inthe StandardF or mu f°a o

418. CEIOPS-SEC-4 0/ 1 ®@IS5 @alibration Paper 0",

6.5.3.2. Analysis

419. As explained in the EI OPA document about #AThe
the standard formula of the Solvency @Gapital |
calibration of the natural catastrophe risk submodule is based on average
conditions for any given country -peril combinationo.

420. The risk weights and risk factors defined in Articles 120 -125 of the
Delegated Regulation have been calibrated by taking account of national
market average contractual limits and national market  average deductibles.
The intention was to apply the risk factors di
insured without contractual limits and without deductibles, so that the SCR
per peril is calibrated at th e appropriate level for each country.

421. Recital 54 of the Delegated Regulation provides further guidance at
undert aki ngln drdew te Icapturdi the actual risk exposure of the
undertaking in the calculation of the capital requirement for natural
catastr ophe risk in the standard formula, the sum insured should be
determined in a manner that takes account of contractual limits for the
compensation for catastrophe events. 0

422. The purpose of the recital seems to better take into account individual risk
profiles . However it is difficult to put in place in practice at individual level,
since the input of the formula of Articles 120 -125 should be the sum insured
gross of deductibles and contractual limits.

423. This would require a radical change in the calibration pro cess, making it
difficult since historical losses would not be usable anymore, but even more
importantly would severely increase the complexity of the design of the
standard formula, since the relationship between catastrophe losses and
contractual limits ~ on policies is non -linear.

3 https://eiopa.europa.eu/CEIOPS - Archive/Documents/Advices/CEIOPS -L2-Final - Advice - SCR-Non-Life -

Underwritin - g- Risk.pdf
40 https://eiopa.europa.eu/CEIOPS - Archive/Documents/Reports/CEIOPS -DOC-79-10-CAT-TF-Report.pdf
4 http://ec.europa.eu/internal_market/insurance/docs/solvency/qis5/ceiops -calibration -paper_en.pdf
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424. Thus, only an adjustment to the end results would make sense.

6.53.3. EIl OPAG6s advice

425. The proposal is referred  to as an-pfosex adj ust ment o an
follows for each peril:

1) Calculate, for each zone, the corresponding gross loss by applying the
following formula: country factor times zonal relativity times sum insured

gross of deductibles and contractual limits . Using the notation of the
Delegated Regulation, with a region i andazone Q
Oi €10 0&Ri O EW in YO gr
2) Define the maximum gross exposure in the zone “Qusing the undertaking -
specific policy conditions: DO ¢i i Oongri 01 Q
3) Take the minimum between 1) and 2) as the maximum loss for the
zone Q
DOwdéi frp [ ETOI €1 1 045D OOl €1 1 Ol 61 Q
4) Calculate the loss for the region i by using the aggregation mat rix:
0 R O&Ei 1 fprn D WWOET fp D@D €1 kp

h

426. This adjustment allows taking into account the specific exposure of

undertakings that sell contract with policy conditions different than th e
average undertaking. In the case where the written policy of the undertaking

limits more greatly the sum i nsured than the average undertaking in case of
catastrophic event t he-pdietx adjustmentdo avoids

specific undertaking becomes unrealistically large.

427. In some cases, the contractual limits may vary more greatly within a given
zone. I n that speci f ipcoscta saed,j ussucnte na o fima
at a more granular level than for zones: for instance by group of
homogeneous cont racts.

428. Where undertakings make use of the proposed option and in particular in
the case of further granularity, they should disclose it in their ORSA, with
appropriate quantitative information: e.g. results of both 1) and 2) of above ;
the reduction in SCR  to the respective contracts at the level of region, risk
zone or homogeneous contract level.
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7. Interest rate risk

7.1. Call for advice

429. The review of interest rate risk module is an EIOPA own initiative issue. In
a questionnaire sen t to NSAs during 2016, several NSAs suggested a review
of the current interest rate risk module given the new interest rate
environment . After having received the first call of advice EIOPA has
identified interest rate risk as one of the most material own i nitiative issues
for which it intends to provide a technical advice to complement the request
from the European Commission

7.2. Legal basis

Solvency Il Directive
430. Article 105 (5a)

Delegated Regulation

431. Article 103: Simplified calculation of the capital requirem ent for interest
rate risk for captive insurance undertakings

432. Article 165: General Provisions
433. Article 166. Increase in the term structure of interest rates

434. Article 167. Decrease in the term structure of interest rates

Guidelines
435. Gui del ine 4 of the NAGuidelines on the treat me
ri sk exposures in the standard formul ao.

7.3. Feedback statement on the main comments received to the
discussion paper

a. Summary of the comments received

436. Some stakeholders pointed out the review of the interest rate risk module
is interconnected with the RFR/UFR and LTG projects. They suggest doing a
comprehensive review of all elements of the long -term guarantee package in
2021.

437. Some stakeholders argued the interest rate risk module shoul d not be
reviewed in isolation without looking into the entire market risk module
including the correlations.

438. Some stakeholders argued the Solvency Il principle of avoiding
procyclicality should be considered when interest rate risk is assessed.
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b. Assessment

439. | n t Discussion Paper on the review of specific items in the Solvency Il
Del egat ed ReHQPA ddntifiedsaveral shortcomings with the current
approach. An improvement of the interest rate risk submodule is deemed
necessary and in the  scope of the SCR review. EIOPA recognizes that there is
a connection of the interest rate risk with other market risk modules,
particularly through the inherent correlations. However, in this review
process the focus is to properly resolve the main issues identified in the
discussion paper.

Issues identified with the current relative approach

a. Summary of the comments received

440. The majority of the stakeholdero6s agrmes witdt
fiDiscussion Paper on the review of specific items in the Solvency Il Delegated
Regul at iThey @lso argue that the current relative approach is
inappropriate in a low yield environment with negative interest rates in terms
of underestimating  the interest rate risk . Some of the stakeholders provided
even furthe r evidence of the inappropriateness of the current approach by
including further results on the comparisons to historic data or results from
internal models.

441. However, some other stakeholders tend to disagree with the main issues
identified. Some of thema  rgue from a macroeconomic perspective. A relative
approach implies a lower capital requirement in a low yield environment and
a higher capital requirement in a higher interest rate environment, which
would lead to a reduction of procyclicality. Other stake holders argue that the
data period considered in the backtesting exercise indicating the problems of
the current approach is too short and ask for further evidence.

442. Several stakeholders argue that the introduction of a minimum downward
shock would not suf ficiently resolve the issues identified. Some of them claim
the 1% minimum shock would not be sufficient. Other stakeholders see more
general issues with the introduction of a minimum downward shock. The
calibration of a static minimum downward shock would to some extent be
artificial and would require a more frequent recalibration. Some stakeholders
argue that the minimum downward shock should not be static, but rather
depend on the interest rate level.

443. Several stakeholders argue that the existence of a | ower bound on interest
rates should to be taken into account in the review of the interest rate risk
module.

444. Some stakeholders point out that in a potential recalibration the
performance of a new approach in a higher interest rate scenario should be
taken into consideration as well.

445. Some stakeholders suggested to additionally review the correlations with

other market risk modules arguing that correlations can flip in a low yield
environment.
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b. Assessment

446. EIOPA considers that comparisons to historic data provide sufficiently clear
evidence that the current relative approach underestimates the real interest
rate risk in a low vyield environment. As already stated above, some
stakeholders in addition provided further evidence about the
inappropriateness of th e relative approach in the current interest rate
environment.

447. EIOPA considers a minimum downward shock as a simple solution that
could at least partly resolve the main issues identified. It is noted that a
proper calibration of a minimum downward shock mig ht face a challenge, but
with the available historical data, a sufficiently prudent minimum shock can
be determined. EIOPA has considered both a static minimum downward
shock and a more implicit dynamic type of a minimum shock, which depends
on the interes t rate level. Moreover, EIOPA has also determined a static lower
bound on interest rates in one methodology. For further details on the
minimum shock, please refer to the analysis section.

448. EIOPA recognizes the importance that a nhew methodology also provid es
adequate shocks in a higher interest rate environment. In all analysed
methodologies, (see the analysis section for further details) a relative stress
prevails in a higher yield environment. This is considered as an appropriate
feature of the methodolog ies proposed.

449. EIOPA notes that the yield environment can also affect market risk
correlations. However, an assessment of these correlations is not in the
current scope of the review and will rather be part of future reviews.

Data issues

a. Summary of the comments received

450. Many stakeholder s consider the EIOPA data set as one reasonable data set
for the calibration, particularly because of the consistency to the valuation of
liabilities. Those arguing against mainly consider the too short data history as
a m ain drawback and suggest using data sets with a longer period.

451. Several stakeholders suggested to shock input data used to derive the
smooth risk -free curve (e.g. swap data or zero coupon government bond
data ), particularly because this approach would ensur e market consistency.
Some stakeholders suggested to take the compounding convention for p ar
swap Yyield fixed legs into consideration when converting to spots. It is further
proposed to avoid s purious/illiquid points (11, 13, 14, 16 i 19 years) when
calibr ating spot curves.

452. Several stakeholders emphasized that for the interest rate SCR calculation
the stress factors should only be applied until the last liquid point (LLP) and
afterwards the extrapolation should be applied. The main argument is that
only suc h an approach would ensure consistency with the valuation of own
funds.
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b. Assessment

453. The EIOPA data set contains historical risk -free curves for a variety of
currencies. The entire data history goes up to 17 years of daily observations
depending on the  currency. Moreover, the data history captures different
interest -rate environments. Accordingly, the data set can be considered as an
appropriate data set to perform the calibrations.

454. EIOPA notes that the direct calibration on input data would be more mark et
consistent. However as some stakeholders pointed out, such an approach has
the drawback that a stress could not directly be performed on the illiquid
points. The smooth EIOPA risk  -free curves do not have that disadvantage.
Moreover, the difference betwe en stressing liquid points on input data or on
the smooth risk -free curve should not be considerable. Accordingly, a stress
on the smooth risk  -free curves deems appropriate.

455. EIOPA notes the point that an extrapolation with the Smith -Wilson
methodology afte r the LLP would better ensure consistency with the valuation
of the basic own funds. However, several counterarguments against an
extrapolation can be provided . First, EIOPA has performed simulations with
different UFR values indicating that the maximum an nual change at the 90Y
tenor point is at most 19 %. Accordingly, EIOPA considers that the 20%
relative shock at the 90y maturity is appropriate. Second, an extrapolation
would introduce additional complexity : from a practical point of view each
undertaking would need to implement the Smith -Wilson methodology, unless
EIOPA would do it which is not possible from a legal point of view because of
the absence of empowerment in the Solvency Il Directive . Third, there would
also be a risk of not taking into accoun t the changes in forward rates
observed before the extrapolation that have a significant impact on the risk -
free rates and hence underestimating the changes.

Mathematical approaches to derive the stressed risk -free curves
a. Summary of the comments received
456. The majority of stakeholders prefer keeping the principal component

analysis in the methodology arguing it is a well -suited statistical tool to deal
with highly dimensional and particularly highly correlated data

457. Some stakeholders consider the affine appr oach as a suitable candidate to
overcome the problems with the current relative approach, while others are
rather reluctant to include such an approach. Some stakeholders provide the

actuarial argument in favour of the affine approach that an affine forms eems

to fit in well with a O6normal distributiond of
and a o6l ognor madat highes tnteresb natesi $ome stakeholders

suggested to estimate the parameters of an affine model a and b with a

guantile regression.

458. Several stakeholders are reluctant to introduce the intensity -based
approach. They mainly argue that the approach overestimates interest rate
risk.
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459. Several stakeholders suggested using a relative shifted -approach to
measure in terest rate risk in the standard formula. Some stakeholders
suggested applying a lognormal - shifted approach.

b. Assessment

460. EIOPA considers principal component analysis as an appropriate statistical
tool to capture the high correlation in the data. The pri ncipal component
analysis has been applied in the initial calibration of the relative stress
factors. The same relative stress factors are used as input data in two
methodologies at hand, see the analysis section. In the calibration of the
shifted type app roaches, principal component techniques were applied as
well.

461. EIOPA does not consider the affine approach to be fully appropriate as a
stand -alone approach. The affine approach in particular tends to
overestimate interest rate risk in a higher yield envir onment. However,
EIOPA considers that a properly calibrated simple affine approach is one
appropriate model for a low yield environment. Accordingly, one methodology
analysed builds upon the affine approach in the low yield environment.

462. EIOPA considers th at the intensity -based approach is not an appropriate
approach to model interest rate risk in the standard formula. This approach
tends to significantly overestimate the interest risk.

463. EIOPA has taken the suggestions about the shifted approach into
consid eration and has provided a detailed analysis about this approach, for
details see the analysis section.

7.4. Advice

7.4.1. Previous advice

464. I n the initial C EAngvers  thé\ BuropeareCorhnassion on
the second wave of Calls for Advice in the framework of the Solvency Il
project the following was included:

3.22 The multiplicative stress approach where the current interest rate is
multiplied with a fixed stress factor to determine the stressed rates leads to

lower absolute stresses in times of lower interest rates. This may
underestimate in particular the deflation risk. In order to capture deflation

risk in a better way, the floor to the absolute decrease of interest rates in the
downward scenario could be introduced. As a pragmatic proposal, the
absolute de crease could have a lower bound of one percentage point. If the
interest rate for maturity 10 years is 2, the shocked rate would not be (1
34%)*2%=1.32%, which is likely to underestimate the 200 year event, but

2% -1%=1%, which can be considered to be a mor e reasonable change.

7.4.2. Analysis

465. EIOPA has analysed three potential approaches, which intend to mitigate
the identified drawbacks of the current relative approach raised in the
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fiDiscussion Paper on the review of specific items in the Solvency Il Delegated
Regul ati ono:

1. Shifted approach

2. A symmetric 200 basis point (bp) minimum shock with a static interest
rate floor

3. A combined approach

466. In the following, the analysis of each of the mentioned approaches is
presented below.

Shifted approach

467. EIOPA has mainly focused it s analysis on the relative shifted approach, but
has also taken the proposal from stakeholders of a shifted -lognormal
approach into account.

468. Intuitively the shifted approach works as such that the current interest rate
is shifted upwards in a fir st step. In a second step, based on this shifted spot
rate, a relative stress is performed. Finally the relatively stressed shifted spot
rate is shifted downwards by the same initial  shift amount.

469. Formally, the stressed spot rates are given by

i i —zp i h — 1)
i o=z i - &y
where  —is a potentially maturity  -dependent shift vector and i h
A h — are the relative stress  -factors, which itself depend on the shift -
vector — EIOPA has mainly considered a constant sh ift vector for simplicity
reasons.
470. The calibration of the constant parameter shift vector g in the relative

stress factor approach was performed by minimizing the absolute difference

of the stressed curve (up scenari o) arnder
the constraint p — & 1 where & is the smallest negative rate in the
calibration data set of the corresponding currency.

471. Apart from the calibration of the constant shift vector, a sensitivity analysis
has been performed for different levels of the shift parameter.

472. This sensitivity analysis (outlined below) provides the following main
insights:

1 In a moderate and higher inte rest rate environment, the shift approach is
very similar to the purely relative approach since in such an environment
the relative component of the shift approach dominates. Accordingly, the
shifted approach seems to work appropriately in such interest ra te
scenarios.
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1 In a low yield environment, the shifted approach significantly deviates
from the relative approach. The implicit additive component prevails here
and provides a sufficient correction to avoid an underestimation of interest
rate risk.

1 Overall , the sensitivity towards changes of the shift parameter are rather
low to modest except at the shorter end of the term structure in a low
yield environment.

Figure 7.1: Comparison of the current relative (solid line) and the shifted relative
stress facto  r approach (dotted and dashed lines) for shift parameters
P based on a calibration on 30.12.2005 fo
denotes the interest rate up curve calibrated by the shifted approach with
respecti vely.
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Figure  7.2: Comparison of the shifted relative stress factor approaches for shift

parameters h  'Hi "H P based on a calibration on 29.02.2016
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473. Given this first analysis, several advantages of the shifted approach have
been identified: it is a relatively simple and data -driven approach (all
parameters can be estimated with the available EIOPA RFR data set) that can
be used to model interest risk i n a variety of interest rate environments.

474. However, an -in-depth analysis of historic data showed some shortcomings
of the shifted approach. In figure 7.3 below, the testing against historic
interest rate movements derived from daily observations is shown for the 10
years maturity for the EURO.  “*? In blue, the observed rates are shown and in
green and red the downward and upward stressed rates predicted one year
before are displayed. One can observe that the blue line crosses the green
line several times clus tered in three events over the past 10 years: in 2016,
2014 and 2011. This was assessed as non -appropriate for a model that
should reflect appropriately the 1 -in-200 -years event: it would mean that the
1-in-200 -years event occurred 3 times over the last 10 years.

475. If one would count daily breaches instead of considering clustered

breaches , one would end up with 210 daily breaches for the test against
historic interest rate movements in figure 7.3. Given that the data period
considered in that test contains approximately 4200 data points and a 0.5 %

guantile would allow for at most 21 daily breaches, the qualitative conclusion
stated in the paragraph above would remain unchanged.

476. The qualitative results from the testing against historic rates hold also for
different maturities and currencies. The lognormal shifted approach shows
gualitatively the same results in the comparison to historic data as the
relative shifted approach.

42 . . L . . L
A thorough testing against historic interest rate movements for different currencies and tenor points is

included as an appendix to the discussion paper.
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Figure 7. 3: Comparison of the shifted approach for the 10 years maturity for the E URO to
historic data. The shift is here of 3.5%.
Testing of shifted approach for 10 y maturity
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477. For the reasons explained above, EIOPA would not advise to retain the
shifted -approach as the methodology to derive the interest rate stresses.
A symmetric 200 basis point (bp) minimum shock with a static interest
rate floor  (Proposal A)
478. In a high -yield environment, the current relative approach of the
Delegated Regulation  captures in a sufficient appropriate manner the interest
rate risk . Stakeholders are also mostly of the same opinion. Therefore, it was

concluded to build on the existing model and adjust it for different yield -
environments in a simple and prudent way.

479. In a moderate -yield environment, one has observed substantial decreases
in annual interest rates that are underestimated by the current relative
approach. In the figure 7.4 below, the annual movements of daily observed
RFR for different maturities are illustrated in dependence of the interest rate
level. Each colour indicates a different calendar year. For instance, in
turquoise, we obser ve the annual movements that occurred during 2008; in
pink, the annual movements that occurred during 2015. One can observe
that spot rates in 2011 (blue colour) have decreased significantly of around -
2% (sometimes more). One can also observe that this de crease happened to
several maturities, but not necessarily to all at the same time.

102



480. Given the evidence of these significant decreases a minimum decrease of -
2% was introduced as a simple way to ensure that the SCR is not
underestimated. The same is applie d to an increase of rates:

i a [ EN & cphn & Op i & 3)

% i A®a  cbnioa Op N4 (4)

481. The absolute minimum shocks are phased out linearly after 20 years to
reach 0% at 90 years. That means

1 Between 1 and 20 years, the absolute shocks are 2 %

9 From 90 years onwards, absolute shocks of 0 % are applied (only the
relative shocks will be used to ¢ alculate the interest rate risk)

1 Between 20 and 90 years, a linear decrease of the absolute shock
between 2 % and 0 % is applied (e.g. at 55 years, absolute shock of
1 %).

482. In order to mitigate the effect of the model on negative interest rates and
to part icularly take account of the fact that negative interest rates around -
2% have not been observed, a static floor to interest rates is introduced in
the downward scenario.

483. That means that rates cannot decrease below this floor. The upward shock
is kept at +2%. Using equations (3) and (4), we get:
poh i AgQaéd H ER & cPn & Op i a (5)

pon i ABDa cbn & Op i & (6)
484. The calibration of the floor was based on the lowest rates observed across
maturities: the lowest rates were reached for CHF and maturity 2 years
at -1.22%. By adding a prudence factor, the floor is set up at -2%. This
allows having a downward shock even i f rates reach again their lowest value.
One can however observe that the minima reached for CHF and maturities
10, 15 and 20 years are not as low as -1.22%. By drawing the minima, one
can observe a curve that looks like a linear function. For simplicity re ason,
the floor proposed is the following:

T A minimum rate of -2 % for maturity 1 year
1 Minimumrates of -1 % for maturities 20 years and onwards

i Between maturities 1 and 20 years, a minimum floor based on a linear
interpolation
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Figure 7. 4: Absolute annual changes of the EUR interest rates for selected tenor points
in dependence of the corresponding interest rate level.
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