Pojistny matematik a
Solventnost |

Pojistny matematik v praxi

Dana Bohatova Chladkova
20. brezna 2026




~J  STRATEGIC
| RISK ADVISORY

-

S &&”;ﬁ?
& REPORTING ?
| AN

& & DISCLOSURE; A LG T /), S Y DAL e i ) 7
A '_f A Y AR NN N i —— ol W ¢ |18
: o) FoRa SN, ST TRE S =N > g | REQUIREMENTS

A ' 6 3 - _lj‘.
W' INSIGHTS &
) (OWNRISK & g
». SOLVENCY ASSESSMENT)
\ T ) B

Generovane Obrazky: Nano Banana 2




OBSAH

1. Pojistny matematik v SlI
2. Vypocet technickych rezerv
3. SCR

NCHUANAIRIN



OBSAH

1. Pojistny matematik v SlI
2. Vypocet technickych rezerv
3. SCR

NCHUANAIRIN



SOLVENCY Il - 3 PILIRE

PILLAR]:' & PILLAR2: 3 y

Zf QUANTITATIVE 3 - QUALITATIVE 43 MARKET DISCIPL|Ng
REQUIREMENTS REQUlREMEN'[s{ i I (PISCLOSURE) 1(

— = > s — ‘.A : =

l 3 i. 3

7==

3 o <ar

f— o |t B
Cony { SCRIMCR |
4

- o (RSR, QRT

Eligible ; / ’ : [ LS

Own Funds -\ NS . Public
e . A < Disclosure

/\2 Solvency , . i SFCR
Capital ﬁﬂ ey Functions — M
ﬂ Requirement (SCR) T 2
Minimum —=| 3y Market
»/ Capital (©) Fits Proper | Discipline
Requirement (MCR VAV o "

= : :
@ Technical = Regular
“_f’°g = Provisions E N, ,;, Reporting

7z, Governance | e . Disclosure
\\‘

SOLVENCY Il J

NCTHUANIRIN

Pojistny matematik a Solventnost Il - Pojistny matematik
Vv praxi



POJISTNY MATEMATIK V Sl

Aktuarska
funkce

Reporting

ORSA Aktuar

ALM

Vypocty
technickych
rezerv

VypocCty
kapitalového
pozadavku

Rizeni rizik

LEGISLATIVA
L1 =Smeérnice 2009/138/ES

L2 = Narizeni komise 2015/35 2 10.10.2014
L3 = EIOPA Guidelines

Obecné pokyny k ocenovani technickych
rezerv

Obecné pokyny k fidicimu a kontrolnimu
systému

Obecné pokyny k vlastnimu posouzeni
rizik a solventnosti (ORSA)

Pojistny matematik a Solventnost Il -
Vv praxi
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AKTUARSKA FUNKCE

odpovndajl
realité

~ Zajlstenl N
\ (Bezpecnostni sif) ~ [S\\&

“ Adekvatni  Zajistitel :
M L~ gy o

Support Risk Managementu  Support Risk Managementu  Zprava AF & Komunikac®
(Architekt budoucnosti) (Architekt budoucnosti) (Hlas pravdy)
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AKTUARSKA FUNKCE

Technické
rezervy

Underwriti
ng

Zajisténi

Rizeni rizik

L1 Clanek 48 odst. 1

\.

koordinuje vypocet technickych rezerv;
zajistuje primérenost pouzivanych metodik, podkladovych model(, predpokladd;
posuzuje dostatecnost a kvalitu dat pouzivanych pfi vypoctu;

srovnava nejlepsi odhady se zkusSenosti;

informuje spravni, ridici nebo kontrolni organ o spolehlivosti a adekvatnosti vypocCtu @ty esatler=
dohlizi na vypocet technickych rezerv v pripadech stanovenych v ¢lanku 82;

vyjadruje nazor na celkovou koncepci upisovani;

vyjadruje nazor na adekvatnost zajistnych ujednani;

prispiva k uc¢innému provadéni systému rizeni rizik (¢l. 44), zejména pokud jde o
konstrukci rizikovych modell, které jsou podkladem vypoctu kapitalovych pozadavku
a posouzeni uvedené v clanku 45 (ORSA — soulad TR).
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REPORTING

ZPRAVA AKTUARSKE FUNKCE
e Pisemna zprava - min 1x
rocné
* Predkladana spravnimu,
ridicimu nebo kontrolnimu
organu
e Obsah
— Vsechny ukoly AF a
jejich vysledky
— Nedostatky
— Doporuceni, jak by tyto
nedostatky mely byt
odstranény.

ORSA REPORT

Rozsah ORSA

Proces a zodpovédnosti
klicovych osob v procesu

Stress testy a jejich vysledky

Celkova financni a
solventnostni situace

Capital management
strategy

Frekvence a obsah
interniho reportingu

ZVEREJNENI - PILIR 3

on EEm Emm Emm Em o

,' Supervisory \\I
, .
: reporting : kvalitativni +
I (RTS) l kva n.titativm'
: info
I I
' Public disclosure :
|
I I
l (SFCR) !
\
N 7

Quantitative
reporting
templates (QRTs)
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ROZVAHA S|
AKTIVA ZAVAZKY

/ Free Surplus
SCR
. ~ MCR
Assets covering N\
technical Risk margin fornon-
provisions, the < Market hedgeable risk
MCR and the Value of components
SCR Assets Best estimate
liabilities > Technical provisions
Market-consistent
valuation for
) hedgeable risk
components At UNARIA
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BEST ESTIMATE - DEFINICE

Liabilities

Free surplus

Solvency Capital
Requirement (SCR)

Probability weighted average of all future cash in- and
out-flows required to settle the obligations over the
lifetime thereof, taking into account the time value of
money, using the relevant risk free interest rate term

structure

Economic
Value of Best

Liabilities | Estimate

\

\

4

“...should be carried out by a person who has knowledge
of actuarial and financial mathematics, commensurate
with the nature, scale and complexity of the risks... and

who are able to demonstrate their relevant

experience.....
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BEST ESTIMATE - VWWPOCETNI| PROCES

DATA ASSUMPTIONS METHODOLOGY CALCULATION VALIDATION

Data Collection, Economic & Non-Economic: Stochastic Models, e.g., Model Execution, Validation & Sensitivity
policies, claims yield curves, mortality ¢ Profit Sharing simulations Analysis

. ula!lD“
F swd"q " Aversges

.,uumhmlﬂ

[ stachastic S S Re&ull
Result Averages
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BEST ESTIMATE — SEGMENTACE A UNBUNDLING

* Obligations should be segmented into
homogenous risk groups when calculating
technical provisions

* As a minimum segmentation should be
performed by lines of business (e.g. MTPL,
Motor other, Fire)

* Unbundling - when contract covers risks
across different lines of business

NCTHUANIRIN
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BEST ESTIMATE - CASH-FLOW - CASTI

FUTURE INFLOWS
— FUTURE ouT
P F
(Prijmy) koqy) LOWS FUTU(RNEG féf,’E“SES
Y
LE - 610,250 cﬂ- ”b

Dlscountgd Discounted Future Discounted Future
Future Premiums Claims Administration Costs

637 255 CZK =23, 250 CZK 3755 CZK

\ )

DISCOUNT CURVE APPLIED DISOOONT CURVE APPLIED

BEST ESTIMATE VALUE
(Dnesni Hodnota)

61025002

—— TEsTATE
corv1BF>E SNENT ANALYZER
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BEST ESTIMATE - CASH-FLOW - CASTI

Gross cash in-
flows

Gross cash out-
flows

Benefits

Investments

Future premiums
Receivables for salvage and subrogation

No investment returns

Benefits

Expenses

Other e.g. taxation payments charged to the policyholder
Claims payments

Maturity, Death, Disability benefits

Surrender benefits

Annuity payments

Profit sharing

Projection of investments is necessary for cash flows of obligations derived from assets

Example: management fee of 0.5% of fund value

Investment should be projected consistently with liabilities (“risk free rate”)

17
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BEST ESTIMATE — CASHFLOW - PRIKLAD

Premium Commissions

Claims

Expenses

o B~ W N

BEL

178
153
135
118
103

-34
-29
-26
-23
-20

79
67
57
48
41
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BEST ESTIMATE - CASH-FLOW - BUDOUCI POJISTNE

Zavazek vstupuje do vypoctu BE k datu, které nastane drive z:

Prvotni vykazani * Smluvni vztah: Datum, kdy se pojistovna stavd smluvni stranou (napt. podpis
smlouvy)

* Pocatek kryti: Datum, kdy realné zacina pojistna ochrana
e Klicovy dopad: Musime zahrnout i Bound But Not Incepted obchody — smlouvy
podepsané pred datem ocenéni, i kdyz jejich kryti zacina az po ném.

Vsechny in- and out-flows potrebné k vyporadani zavazkl po celou dobu jejich trvani.

Ktera cash-flows? L
* Pouze cash-flows souvisejici s existujicimi zavazky

e Urcuji, které penézni toky jsou soucasti BE a které uz nikoliv.
Pojistné po hranici smlouvy a zavazky z néj plynouci musi byt vylouceny
* Hranice je definovana jednostrannym pravem pojistovny:

e Ukon it smlouvu

* Odmitnout pojistné splatné podle smlouvy

e Upravit pojistné (re-pricing) tak, aby plné odrazelo aktualni rizika

Hranice zavazku

NCTHUANIRIN
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VIZUALNI SCHEMA: BEST ESTIMATE A BBNI OBCHODY

N\

ZAHRNUTO DO TECHNICKY'CH REZERV
(Best Estimate)

BBNI obchody
(Bound But Not Incepted)

PROUD casH-FLOW @ LB ([ )] smiouvy
. (Budoucl) s I 7  vplném kryti

DATUM N o . T ==RAY CAS (Time)
OCENENI PODPISU ! [BI8  dCO=(0)3 0% se B | lsgoo——l | JITA P
31.12.2025 20.12.2025 Gy N X (18228 BN SR 4 BEST ESTIMATE (BE)
vy — N ANE s = A fmenq)| cette smlouvy
— S o @\ =)~ FERE - piskontovany proud
A = E =
B e = e & (Inflows - Qutflows)
l(‘:““AL RECOGNITION =3 OUTFLOWS INFLOWS =~/ v ramci Hranice Smlouvy
(Clének 17 Delegovaného nafizeni) | ariym  (Budouci pinéni & naklady) | BBNI (Budouci pojistné) B e —
Zavazekvznika | PODPISU 1 Perioda

(vznik smluvniho vztahu) | 20.12.2025 DOBA OD PODPISU DO OCENENI [od 31.12.2025
[cite: 20.12.2025 0 31.12.2025]  do 1.4.2026

/NCTU/\NIR I /N
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BEST ESTIMATE - CASH-FLOW - HRANICE ZAVAZKU - PRIKLAD (2)

* CZ-Life policies with non-life riders * CF-rocniobnovy
— Premiums after the renewal (i.e. typically Premium Commi Claims Expens CF  PVCF
after the first year of projection) should ssions es

178 -34 -53 -11 7
153 29 47
26 43
He 23 -39
103 20 35

(o)

not be considered

— Negative impact on the BEL (as riders are
usually profitable)

g b O N -
&
Lo B
il I &
= A AT

NCTHUANIRIN
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BEST ESTIMATE - DATA

JAKA DATA? NEDOSTATKY DAT UPRAVY A ZJEDNODUSENI

* Data used should be consistent
over time - any inconsistencies
should be justified and
documented.

* Data from an external source -
may be used if
* data from an internal source is not
more suitable;
* the origin, assumptions and
methodologies of the external data
is known;

* the assumptions reflect the
characteristics of the portfolio.
* Material limitations and
remediation of those limits need
to be documented.

e All information needed to carry
out a valuation of technical
provisions

e Assumptions are not regarded
as data, although the use of data
is an important basis to develop
actuarial assumptions

* Adjustments could be made to

the data, based on or
complemented with expert
opinion. Those should be
justified and documented and
not overwrite the raw data

Approximations /
Simplifications could be used to
calculate the technical provisions

In no case the use of
simplifications should be seen as
an alternative to implementing
appropriate systems and
processes for collecting material
relevant information and
building historical databases

59 Pojistny matematik a Solventnost Il - Pojistny matematik
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BEST ESTIMATE - DATA - DATOVA KVALITA - KRITERIA

ACCURACY

COMPLETENESS

APPROPRIATENESS

e Free from material errors

e Data from different periods used are
consistent

e Recorded in a timely manner and
consistently over time

e Data available for relevant
homogeneous risk groups

e Sufficient historical information

e Suitable for the intended purpose and
relevant to the portfolio of risks being
analysed

e Transparent processing

Typicky — Spatné vstupy nebo datové
transformace (manuadlni prace, nékolik
IT systému)

Kontrola — odsouhlaseni na podplrnou
evidenci

Predpoklady storen podle pojistného
roku x zaviseji ale napf. i na
distributorovi
MTPL Skodni trojuhelnik — 5 let x
dostatecna délka pro analyzu trendu

Zohlednit trend?

Pouzita aktualni data?
Kontrola konzistence s predchozim
obdobim
Data policy — fizeni datové kvality

23
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BEST ESTIMATE - PREDPOKLADY

e Consistent with information provided by financial markets

Consistency * Consistent with available data on insurance and reinsurance technical risks
e Setin realistic manner

Determination * Based on credible data
* Derived consistently from year to year without arbitrary changes; the changes and their

impact should be quantified , traced, explained and documented
* Risk free interest rate
Econorrllc * Exchange rates

assumptions _ , o . .

* Market inflation rates (consumer price index or sector inflation)
: . e Assumptions based on characteristics of the portfolio
Entity specific 5 o _ 4
assumptions emographic assumptions and lapses

* Claims experience

* Expenses
NCHUANIRIN
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BEST ESTIMATE - PREDPOKLADY

BIOMETRICKE PREDPOKLADY POZADAVKY
e Underwriting risk related to human life conditions: e Best estimate assumptions should take into account
e Longevity / Mortality e Current observed experience (best estimate at
e Disability / Morbidity valuation date)

e Expected change in the future (best estimate of

* Mortality vs. Longevity risk : future trend)

e Mortality: risk = the number of deaths > expected
e Longevity: risk = the number of deaths < expected

e Underlying assumption is choice of a base
mortality table

NCTHUANIRIN
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BEST ESTIMATE - PREDPOKLADY - BUDOUCI CHOVANI

CHOVANI POJISTNIKA

Assumptions about contractual option
exercise rates e.g. surrender rates, paid-up
rates and annuity take-up rates

Policyholders’ behaviour should not be
assumed independent from financial markets,
an undertaking’s treatment of customers or
publicly available information unless proper
evidence to support the assumption can be
observed

JEDNAN{ MANAGEMENTU
Podily na er:JeLnu
zisku latki
PRiKLADY ~ POPIaHE
JEDNAN!I
MANAGEMEN
TU
Investicni

strategie

26
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BEST ESTIMATE - OPCE A GARANCE

Contractual
options

Financial
guarantees

Non-financial
guarantees

Methodologies

Right to change the benefits (or reduce premium) on the deliberate decision of the
(policy)holder

Examples: surrender value option, paid-up policy option, annuity conversion option, policy
conversion option, extended coverage option

Possibility to pass losses to the insurer or receive additional benefits (or reduce future
premiums)

Examples: guaranteed invested capital, guaranteed minimum investment return, profit sharing

Benefits driven by the evolution of non-financial variables

Examples: reinstatement premiums in reinsurance, experience adjustments

Stochastic approach (both closed form and stochastic simulation)
Series of deterministic projections with attributed probabilities

Deterministic valuation
NCH+UANIR I/
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TECHNICKE REZERVY - RIZIKOVA PRIRAZKA

Assets
covering
technical

provisions,
the MCR
and the SCR

Assets

Liabilities

Risk
Margin

Free surplus

> SCR

> Technical provisions

28
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TECHNICKE REZERVY - RIZIKOVA PRIRAZKA

SCR

* Risk margin should ensure that the amount of
technical reserves is equal to the amount,
[[] SCR market / default financial instruments WhiCh should be given to another insurance
[ SCR default (ceded reinsurance) company for taking over the liabilities from

- SCR underwriting

the insurance contracts

- SCR operational

SCR(0)

n—1
SCR(1) > CoC (6%) x SCR, x v
=0

SCR(t)

t

—
_

(Estimated) projection of future SCRs
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OPERATIONAL
RISK

saag SN 27
: iﬂ.‘ SYmum | i
S5 5 OWN FUNDS BUFFER
= Ml (PREBYTEK VLASTNIHO KAPITALY), E

4]
Risk g

INSOLVENCY RISK ZONE
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SCR

STANDARDNIVZOREC SCR - TYPOLOGIE RIZIK

approach

Intang

ol
Market Health Default Life Mon-life
I : [ |
Interest SLT CAT Non-SLT Mortality  Premium
rate Health Health Roserve
Equity __ Longevity
Mortality | Premium Lapse
Reserve —
Property L - Disahility
ongevity " _ Morbidity
Lapse CAT
Spread Disability _ Lapse ]
Morbidity —
| Currency Lapse __ Expenses
= included in the
Con- _ Revision adjustment for the loss -
centration Ex, e — absorbing capacity of
technical provisions
Revision CAT under the modular
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STANDARD FORMULA - CALCULATION APPROACH

/Capital requirement for risk

sub-modules
(e.g. mortality risk sub-

\

\/ 2. Corr,, x SCR, x SCR,
i

-

Capital requirement for risk\

modules
(e.q. life underwriting risk

=

N module) y

Basic SCR = \/Z Corr, , x SCR, x SCR, + SCR uneiss
]

, 

" Basic Solvency A
Capital
Requirement

. (BSCR)

N module) y

+ SCR Operational
+ Adjrp + Adjpr

20.03.2026

-

.

~
Solvency Capital
Requirement
(SCR)
/

NCTHUANIRIN
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SCR SOKY - PRIKLAD

Equity shock Mortality shock Free surplus
Free surplus

drop by 8
drop by 3
_\p y —
100 97 100 100
Before shock After shock Before shock After shock
Assets M Liabilities Free surplus Assets M Liabilities Free surplus
Apply shock to
Calculate base free assets and SCR = free surplus Repeat for each
surplus (before technical provisions before shock — free stress, add up
shock) (free surplus after surplus after shock (diversifications)
shock)

NCHUANAIRIN
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SOLVENCY [ PROCES

Data sources Collection Preparation Calculation Reporting
rr==s=======3 ] :
: Life TP : i Life risk :
1 1
I : ;!
Liabilities data f——>{ S _ : Nsn I'f? TP - : ' Nt i il i
i = S N i QRTS, SFCR & RSR
: ; I 1| NonlifeTP— |j 1 . S —>) ' :
Assets data —) : Model points I I _ Lo Sealil il : 9 production
- i 1 I Claims. 1 : &
2| | B —
A tingdata — =~ = 1 I Health TP I Market risk =
ccounting data ol = 4 _>E ESG ; L ! : arket ris i 5
® [ | I 1 Internal reports
Exterr:ja;tr:arket 3 o : Experience : >: Default risk : —> + Ad hoc queries
! analysis ] : :
I S I
Other input data |—3 D e : —> Assets i Op. risk :
ORSA | ______. E:::::;;;;;::ﬂ___llr
I 7 I
1| gconarios || olarin @
e Pant e I -
Operation and monitoring >
Data historisation and archiving >
NCHUANIRI/N
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Dekuji za pozornost

Dana Bohatova Chladkova
d.chladkova@vig-re.com

NCTHUANIRIN




	Default Section
	Slide 1: Pojistný matematik a Solventnost II Pojistný matematik v praxi
	Slide 2
	Slide 3: OBSAH
	Slide 4: OBSAH
	Slide 5: SOLVENCY II - 3 PILÍŘE
	Slide 6: POJISTNÝ MATEMATIK V SII
	Slide 7
	Slide 8: AKTUÁRSKÁ FUNKCE
	Slide 9: AKTUÁRSKÁ FUNKCE
	Slide 10: REPORTING
	Slide 11: OBSAH
	Slide 12: ROZVAHA SII
	Slide 13: BEST ESTIMATE  - DEFINICE
	Slide 14: BEST ESTIMATE – VÝPOČETNÍ PROCES 
	Slide 15: BEST ESTIMATE – SEGMENTACE A UNBUNDLING
	Slide 16: BEST ESTIMATE - CASH-FLOW - ČÁSTI
	Slide 17: BEST ESTIMATE - CASH-FLOW - ČÁSTI 
	Slide 18: BEST ESTIMATE – CASHFLOW – PŘÍKLAD
	Slide 19: BEST ESTIMATE - CASH-FLOW - BUDOUCÍ POJISTNÉ
	Slide 20
	Slide 21: BEST ESTIMATE - CASH-FLOW - HRANICE ZÁVAZKŮ – PŘÍKLAD (2)
	Slide 22: BEST ESTIMATE - DATA
	Slide 23: BEST ESTIMATE – DATA – DATOVÁ KVALITA - KRITÉRIA
	Slide 24: BEST ESTIMATE - PŘEDPOKLADY   
	Slide 25: BEST ESTIMATE - PŘEDPOKLADY 
	Slide 26: BEST ESTIMATE – PŘEDPOKLADY – BUDOUCÍ CHOVÁNÍ
	Slide 27: BEST ESTIMATE  - OPCE A GARANCE
	Slide 28: TECHNICKÉ REZERVY - RIZIKOVÁ PŘIRÁŽKA
	Slide 29: TECHNICKÉ REZERVY - RIZIKOVÁ PŘIRÁŽKA
	Slide 30: OBSAH
	Slide 31: STANDARDNÍ VZOREC SCR - TYPOLOGIE RIZIK 
	Slide 32: STANDARD FORMULA – CALCULATION APPROACH
	Slide 33: SCR ŠOKY - PŘÍKLAD
	Slide 34: SOLVENCY II PROCES
	Slide 35: Děkuji za pozornost


