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Jak se v zajisténi
predpovidaji skody
z katastrofickych udalosti?

Magr. Monika Forntiskovad
14.4.2023




Jak funguje zajisténi? Jaké jsou jeho zakladni principy a druhy?
Ocenovani rizika v zajisténi majetku, klasické metody a jejich porovnani
Modelovani Skod z katastrofickych udalosti

Kdyz tradicni metody nestaci: Modelovani skod z katastrofickych udalosti v
Jizni Africe

Aktuality ze svéta zajisSténi — jak svetové déni ovliviiuje nasi praci
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Uvod do zajiténi

Introduction to Reinsurance
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“RE-ASSURANCE,

as understood by the law of
England, may be said to be a
contract, which the first
insurer enters into, in order
to relieve himself from those
risks which he has
incautiously undertaken, by
throwing them upon other
underwriters, who are called
re-assurers.”

James Allen Park (1799)
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Co je to zajisténi

Pojisténi pro pojistovny

Retrocese nebo

Kapitalové trhy

(Retrocession or capital markets)
Zajistovna

: = Pgjisténi pro
(Reinsuraner)

., zajistovny
Pojistovna

= Pojisténi pro
(Primary Insurer)

pojistovny

= Celd portfolia smluv

Pojistnik

(Insured)

= Jedna se Sirokou
verejnosti

= Prevazne cela

o I ® |nsurance-linked
portfolia smluv securities (ILS), nap¥

= Jednotlivec Cat Bonds

= Pojistuje samostatné
jednotliva rizika

= MuUze byt na pfimo
= Spolecnost nebo skrz brokera
= Chce nahradu v pfipadé = MUZe byt na pfimo
Skody

nebo skrz maklére
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Zakladni body

= Mezikrok mezi pojistovnictvim a finan¢nimi trhy

= Rovnocennost partnerl -> Svoboda

=" Hraci

AWBENFIELD

®® GUY CARPENTER
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Prinosy zajisténi

Avoid Single
Large Loss

Limit Qapacity
Accumulation Increase

Reduced
volatility

Diversification Fln_anC|aI
Assistance
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Hurikan Katrina

Global diversification allows reinsurars Regional distribution of 2005 hurricane paymants: Wilma, Rita and Katrina
to absorb major losses
100°%
—__—_-_
H0% H Other

BO% M US Belnsuranca

40% I I . US Insuranca
B Lioyd's
20°%

B Europa

0% Barmuda
Wima FRia Eatrina

Sourca: J. David Cummins, “The Barmuda Insuranca
Market An Economic Analysls,
E May 2008,

N¢ Arch
J*'/\ rc Re ©2023 Arch Capital Group Ltd. All rights reserved. n



The global P&C reinsurance market is estimated at around $188B in 2018 -
highest growth rates were driven by China, India, Singapore and Mexico

Top 20 markets in 2018, in 5B (CAGR 2013-18)

UK ML
1208 17B
(2%) (-2%)

Russia

8B

(-1%)
SK
30B
(3%)

Reinsurance

India i
; ; 148
Mexico ?
108 . (11%) .

(8%)

Commercial Primary Singapore
insurance 11B Australia
(8%) 218
(-0.1%)
Country Market si ntry includes both domestic and
Global market Legend 2018 market size POt St per coumtly. Inc ucos e A
GWP {55} (CAGR 2013-2018) overseas premium written in the respoctive country

Note: Not all countries displayed, therefore bubbles do not add up to global market sizes
Source: Swiss Re, AM Best, GlobalData, Finaccord, IUMI, Lloyd's, IUA, Tysers 'P&l Report’; BCG analysis
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Nejvetsi zajistitelé

Reinsurance Non-Life GWP in 2020
In SB

!H

Munich Swiss Re Hannover Lloyd’s Berkshire SCOR Everest Korean ChinaRe GIC Re Other
Re R Hathaway R Re
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Source: AM Best, BCG analysis
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Zakladni typy zajisténi

Nezivotni Zivotni
Majetek (Prirodni katastrofy, FLEXA, Casco,...) Smrt
Odpovédnost (Povinné ruceni, Produktova, Invalidita
Zameéstnavatele, MedMal, ...) 74vaina
Engineering (CAR, EAR, loss of profit, machinery onemocnhéni
breakdown, construction and new technologies, Nasledky trvalého
or) Urazu
Zemedeélstvi

Marine and Aviation
Credit and Surety
Accident

Cyber

Money, Goods in Transit
Cestovni
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Zakladni linie déeleni v zajisténi
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Proporcni — Quota Share (QS) a Surplus (SPS)

Relnsuwrer's
guots share
I0%

Direct iInswer's
refention
T0%

Fac. reinsurance

or other cover

Relnswance
3 Inez= 900

}:’fr Arcn | ke

1200

Currancy untis

1600

1200

900

Curranoy units

Paolicias

21.4%217T% 242% 265% 3T76E% BE36w ToEw 100%

Policles

The primary insurer retains: 10%
The reinsurar acca pts: 30%
sum Insured: 10m
Primary Insurar ratains: im
Ralnsurar accapts: am
Promium Is 2% of the sum: 20000
Primary Insurer retalns: 14000
Ralnsurar accapts: 5000
Lossas: B m
Primary Insurar ratains: 42m
Ralnsurar accapts: 18m

Total Insurar retains Ralnsurers surplus
{1 lina) (9 lIimes max)
Palicy |
Sum Insurad 3000000 300000 = 10% 2700000=90%
Pramium 4500 450 = 10% 4060 =90%
Lossas 1 600000 160000 = 10% 1360000 =90%
Policy Il
Sum Insurad 130000 130000= 100% 0=0%
Premium 195 196= 100% 0=0%
Lossas 80000 80000=100% 0=0%
Paolicy Il
Sum Insurad 3600000 300000= B857% 2700000=77.14%
+500000= 14_20%
= 22 BE%
Pramium b 250 1200= 22 BE% A4060=7714%
Lossas 2000000 457 200= 22 BB% 1642800=77.14%
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Neproporcni — Excess of loss (XL) a Aggregate XL (Agg XL)

6M XS 2M Not coverad

B Covared by WXL/R
12 Loss amount in milllions relnsurer

M Retainad by primary
10 Insurers

WA=k Tm
WAskZ2 2m
Risk2 2m
Risk4 2m
Risk: 1m

LI | S O = =]

Rist 1 RAisk? Rek3 Riskd Rek:

Co =] |E2

Raireurrs loss

|

Agg: 4M XS 5M

Ly | =] em

%]
Insurars loss

]
Catastrophic event
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Ocenovani zajisteni majetku

Property Reinsurance Pricing
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Ocenovani (Reinsurance pricing)

Ocekavana Skoda (Loss cost)
Zajistné (Reinsurance Premium)

Naklady (Expenses)
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Data od klientu

Kontrakt: Co, kde, jak?

Pojistné (historické + odhad na pristi obdobi)
Historické skody (nad urcity threshold)
Rizikové profily

Dalsi: Slozeni portfolia, UW strategie, Pristup k inflaci, Pohyb tarifti
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1. Kontrakt — Co, kde, jak?

Type

Period

Class of
Business

Territorial Scope

Treaty Limits /
Deductibles

¢ Arch |Re

Property Per Risk Excess of Loss Reinsurance Contract
This Contract shall cover losses occurring during the 12 month period:

effective from: 01 January 2023
expiring on: 31 December 2023

both days inclusive, local standard time at the place where the loss occurs.
After the expiry of this Contract, the Reinsurers shall remain liable for all losses

occurring during the period of this Contract, the claims for which remain unsettled
at the date of expiry hereunder.

This Contract shall indemnify the Reinsured in respect of all property insurances
{Material Damage and Business Interruption, including Accidental Damage)
underwritten by the Reinsured in respect of Commercial Lines, Personal Lines and
Corporate business including but not limited to: Machinery Breakdown; Machinery
Breakdown Loss of Profits; Deterioration of Stock.

This Contract shall cover losses occurring in sub-Saharan African countries and/or
the Indian Ocean Islands and St Helena. Additionally, this Contract shall also cover
losses occurring worldwide in respect of foreign based subsidiaries registered in
South Africa and/or Botswana and/or Namibia.

Layer 1

ZAR 200,000,000 Ultimate Met Loss each and every loss each and every Risk
in excess of

ZAR 100,000,000 Ultimate Met Loss each and every Loss each and every Risk.
Layer 2

ZAR 200,000,000 Ultimate Met Loss each and every loss each and every Risk
in excess of

ZAR 300,000,000 Ultimate Net Loss each and every Loss each and every Risk

©2023 Arch Capital Group Ltd. All rights reserved.




2. Pojistné

Property Per Risk Excess of Loss Premium Incomes

Year Total

2010 1257 481 000
2011 1414 140 819
2012 1771 866 000
2013 1933 263 000
2014 2 061 631 545
2015 2 186 481 344
2016 2 253 318 961
2017 2 834 116 000
2018 2974 767 000
2019 3096 728 000
2020 3 224 406 000
2021 Original Estimate 2 802 471 000
2021 Revised Estimate 2 802 617 000
2021 Actual 3 074 902 000
2022 Estimate 2 942 594 550
2022 Revised Estimate 3089 724 278
2023 Estimate 3151 518 763
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3. Historické skody

Claims - Total

Claim Year Policy Holder Name Date Claim Event Claims - Paid - Outstanding - Gross Claims Incurred
2022 as at 2022
2022
2021 1 09.02.2021 31369732 52 957 31422 689
2021 2 24.02.2021 47 242 352 7 855534 55 097 886
2021 3 25.05.2021 23355335 - 23355335
2021 4 09.06.2021 19 361 258 - 19 361 258
2021 5 16.08.2021 - 36647 417 36 647 417
2021 6 26.08.2021 112 545 149 6386213 118 931 362
2022 7 12.02.2022 - 54 036 925 54 036925
2022 8 19.02.2022 - 42 998 678 42 998 678
2022 9 26.03.2022 3090340 27 819 927 30910 267
2022 10 11.04.2022 70 000 000 60 760 870 130 760 870
2022 11 11.04.2022 72433678 72 433 678
2022 12 16.04.2022 71738 896 71738 896
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4. Rizikové profily

Commercial Fire & Engineering Same Risk Profile (Retained) June 2022 Change from 2021 to 2022

Category No. of Risks Gross/Net Sum Insured Gross/Net Premium No. of Risks | Gross/Net Sum Insured | Gross/Net Premium
100 000 OO0 - 150 000 000 1 466 177 194 818 740 162 647 489 -4% 6% -16%
150 000 OO0 - 200 000 000 683 117 480 821 926 104 360 098 15% 13% 37%
200000 000 - 250 000 000 361 80 437 228 324 67 209 041 -5% -86% 6%
250000000 - 300 000 000 229 62 396 235 439 47 472 055 53% 52% 85%
300000000 - 350 000 000 156 50 596 813 562 40 824 463 49% 50% 135%
350 000 000 - 400 000 000 115 42913 540 245 43 044 055 92% 93% 206%
400 000 000 - 450 000 000 83 36 061 745 069 25 782 235 89% 89% 181%
430 000 000 - 500 000 000 B0 28 472 962 000 21 772 148 82% 83% 150%
500 000 000 - 550 000 000 38 19943 016 544 17 783 673 B65% B66% 84%
550 000 000 - 600 000 000 28 15936 536 291 16 417 279 87% 84% 310%
600 000 000 - 650 000 000 21 13 085 435 671 15 086 667 62% B60% 382%
650 000 000 - 700 000 000 17 11 364 602 170 6 857 330 31% 30% 57%
700 00O OO0 - 730 000 000 16 11 537 345 420 11 008 253 167% 168% 402%
750 000 000 - 800 000 000 10 7761931 810 5770 060 25% 26% 119%
800 000 000 - 850 000 000 10 8250 419 892 3 205 332 100% 99% 99%
850 000000 - 900 000 00O 6 5230 680 540 2155 007 -33% -33% -35%
900 000 000 - 950 000 000 6 5622 275 880 3 834 902 50% 54% 216%
950 000 000 - 1 000 000 000 21 20 801 351 235 9210 931 -22% -23% -26%
Grand Total 2022 vs 2021 R100m to R1bn 3328 715087 760 758 604 441 038 10% 19% 35%
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Pricing methods
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Zavedeni znaceni

Cas tefl,....T-1}
Reportovaci hranice v case t A,
Skody v ¢ase t {C1y e G} kdet €{1,...,T — 1}
a ny € N je pocet Skod vroce t
Rizikovy profil v case t

PROFILE FOR YEAR £, t = {1, ... T}.

; Mumber of Total
Lower Bound Upper Bound Premium Risks Sum Insured
.LB[ = D L-rBJ 1 F.‘. 1 ."'\'rl-_ 1 T.Sfl 1
LB, ,=UB,, UB, , Fi» N, > TSl ,
LB, ;= UB,, UB, , F 4 N s TSl ,
LB, g =UB,p UB, g, Fin N.g, TSI, B,
0 UB, s, F=33 By |No=23 Ny | TSL =3, TSI,
v RENSURANCE PROGRAMME
XL strukturav case T
Layer Priority Limit
XL, D, D,
.rL: D] -D3
XL, D, D,

N¢ Arch
J*'/\ rc Re ©2023 Arch Capital Group Ltd. All rights reserved. n



1. Experience rating /Burning costs/

Obycejné Burning cost vrstvy j

>I- ZR  min(D;,, —D;: max(0; C,;,,— D;))
BC; = Zf P .
Skody: Inflace a vyvinuti (IBNER) pomoci indext {Cl, ..., CIr}
i
C, = ﬂ?, ef{l,....,T—1} and k, € {1,....n,}
Pojistné:
= Primérny tarif v Case t I, = PITSIL, t€11,....T}
= Tarif v ¢ase t upraveny o inflaci pomoci index {CI1, ..., CIt}
PI, =T,CI, te {1,....,T}
= “On-levelled” pojistné v Case t Pl = PI%, tefl,... . T—1}
“On-levelled” Burning cost vrstvy j |
Zf:]] :r_ll‘]‘]lﬂ( _D . max{ﬂ;c:{k;_ﬂj',]}

BC‘f —

Zf ]PI
¢ Arch |Re
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1. Experience rating /Burning costs/

Layer 1 200 000 000 xs 100 D00 000
Vear Historical premium On-levelled Premium Risk Incurred Loss To Risk Trended Loss To selected LDE Risk Ultimate to Layer - BE Incurre:li % of Trenderli % of UItimatle% of
Layer Layer premium premium premium
2006 786 206 311 2516 637 700 - - 100% - - - -
2007 884 153 ob6 2 641 583 457 - - 100% - - - -
2008 994 303 524 2 548 385 003 - - 1009 - - - -
2009 1118176100 2 552 367 466 - 66 960 004 100% 66 960 004 - 2% 2%
2010 1257 431 000 2754 361018 - - 100% - - - -
2011 1414 140319 3032 917 300 - - 100% - - - -
2012 1771 866 000 3 665 489 803 - - 100% - - - -
2013 1933 263 00O 3 855 641 320 - - 100% - - - -
2014 2 061 631 545 3913 109 646 - - 100% - - - -
2015 2 186 431 344 4007 316 760 - 25979 375 100% 259749 375 - 1% 1%
2016 2 253 318961 3922 638 617 33321294 76641731 100% 76641731 1% 2% 2%
2017 2 834 116 DOO 4 489 823 044 - 11 487 273 100% 11 487 273 - 0% 0%
2018 2974 767 DOO 4 375 636033 - - 100% - - - -
2019 3096 728 000 4167 230032 - - 100% - - - -
2020 3 224 406 000 4 201 447 396 - - 100% - - - -
2021 3 074 902 000 3726957 137 18931 362 34 168 299 100% 34 168 295 1% 1% 1%
2022 30859724 278 3 508 485 732 30760 870 34 452 977 75% 38992 7389 1% 1% 1%
Optimistic 0,32% 0,44% 0,46%
Fair 0,22% 0,57% 0,58%
Pessimistic 0,39% 0,72% 0,74%
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1. Experience rating /Burning costs/

Vyhody
= Snadné, primocaré, rychlé

Nevyhody
= “Nevyuzita kapacita”

— Pro vrstvy, které jesté nebyly v minulosti pouzity, vychazi 0

— Pro vrstvy, které byly v minulosti pouzity jen zfidka, maji BC vysokou odchylku
" Nebere v potaz detailnéjsi pohyb v portfoliu
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2. Experience rating /Severity-Frequency fitting/

= Poisson

F(k; \) = Pr(X=k) =

k€ Ny, 2> 0
* Negativné binomické

F(kirp) = Pr(X = k) = ("’*"" 1)(1 _pfyr kENg 7>0, pe 0]

k
" Pareto ozl
fx(z)={ wr 7= 0,a >0
; v < X >0, >
= Weibull k-1
k{ x —(z/A)*
f{:s;)«,k){i(i) e @V, =20, k>0,1>0
0, x < 0,
® Extreme Value Theory
s=(z—p)/e ( exp(—s) exp (— exp(—s)) for £=0
LER oc>0 1410
e —(1+
f(s;:€) = 9 (1 —|—§3) exp (—(l —I—fs)_lf‘f) for £#0 and £s5> —1
k4
}VrAI‘Ch Re L0 otherwise, _n




2. Experience rating /Severity-Frequency fitting/

Vyhody
= Lze stanovit cenu i pro nevyuZzitou kapacitu
= Mame komplexni distribuci Skod v kazdé vrstvé

Nevyhody

"= Nebere v potaz pohyb v portfoliu (k nebo naopak od vétsich rizik)
= Nedostatek dat -> velky vliv outlier(l. Nepresnost parametrizace.
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3. Exposure rating

Necht Y je ndhodna veli¢ina popisujici Skodu pro riziko s pojistnou ¢astkou M,
za predpokladu, ze doslo ke sSkodé

Mira Skody X:= Y /M

Retenci XL programu oznacime D, d: = D/M

Omezena ocekdvana hodnota miry sSkody L(d) = E[min(d, X)]
Distribucni funkci X oznacime jako Fy(x)

Expozicni krivku asociovanou s danym rizikem definujeme jako:

Ld) _ff(l — Fo(x))dx

G(d) = = =
D =Tm J, (1= Fe(x))dx

Interpretace: G(d) predstavuje tu ¢ast pojistného, ktera je vyhrazena na
pokryti vSech Skod omezenych mirou skody d

N¢ Arch ‘ Re
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3. Exposure rating

Primeérna pojistna Castka v Case ta pasmu by  ASI, , = T:SI,:EHIN,@,
Chceme ocenit vrstvu od D;j do Dj 4
Ve vsech pasmech by € {1, ..., By }spocitame poméry

riby = DjIASIy,, .

Sjby = Dj[ASIy .

Pro viechna br € {1, ..., By} definujeme expozi¢ni kfivku G,..(d) (Gp..(d) = 1
prod > 1)

Pote Gy, (q,bT)PT,bT predstavuje C¢ast pojistného z pasma b, které je potreba
na pokryti Skod pochazejicich z pasma by, pro které je mira Skody mensi nebo
rovnatj ..

Podobné (1 — GbT(r}-,bT))PT,bT predstavuje Cast pojistného z pasma b, které
je potreba na pokryti Skod pochazejici z pasma by, pro které je mira Skody
vetsi nez rj p..

Tudiz (GbT(sj,bT) — GbT(ry,bT))PT,bT predstavuje c¢ast pojistného z

pasma by , které je potfeba na pokryti Skod pochazejici z pasma by, pro které
je mira skody mezi 1j .. @ Sj ..

¢ Arch |
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3. Exposure rating

Tudiz pojistné potrebné na pokryti skod ve vrstve mezi Dj a Dj,, v case T je

EXJF - Zf:= I {'Gb?'(sffb?') - Gf?".r'(rfﬂ'?'r)} PTJJ'.F'

Abychom dostali pridmérnou skodu, potrebujeme jesté odhad skodniho

pomeéru LR

Poté primeérna celkova Skoda ve vrstve XL; jest

¢ Arch |Re

REMNSURANCE PROGRAMME

E 5( . LR Layer Priority Limit
XL, D, D,
XL, D, D,
XL, D, D,
Profile Description Territory Exposure Curve Mon-Cat L/R

1|Agriculture South Africa Low Sev_TIV 50,0%

2 |Commercial South Africa Low Sev_TIV 70,0%

3|Industrial South Africa High Sev_TIV B0,0%

41Public South Africa Low Sev_TIV 50,0%

5|Residential South Africa Homeowners_Medium 40,0%

&|Unknown South Africa Low Sev_TIV 40,0%

©2023 Arch Capital Group Ltd. All rights reserved.



3. Exposure rating

Vyhody

= Elegantni

= Reflektuje aktualni slozeni portfolia

® Vhodné i pro start-upy nebo rychle se vyvijejici portfolium
= Da se dobre vyuzit i pro nevyuzitou kapacitu

Nevyhody

= Potfebujeme ohad skodniho poméru LR (nemusi byt zndm a také se muze lisit pro
riznd pasma)

= Hrubé pojistné muze kryt i jiné casti portfolia (napt. Fire+Natural Perils) a neni mozné
je snadno oddélit

= Expozicni krivky neni snadné odvodit. Pro urcita portfolia ani neexistuji, je nutné tedy
pouzit néjakou substituci, coz vede k nepresnostem

" Nebere v potaz historické Skody

A
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(low-probability + high-consequence events)
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Katastrofické udalosti (Cat)

Pfirodni
= Povodné 4
= Vichftice O - ; | US$ 280bn
v s v ‘ £ . I ' - Total losses as a result of natural disasters in 2021
. KO nve kCI’\ | bO ure " i . 1 g ¥ Almost 60% of this total was not insured
= Kroupy '

= Zemetreseni
" Tropické cyklony
" Lesni pozary
" Sucha, Vedra

Zplisobené &lovékem
" Obcanské nepokoje
= Valka

= Pad stadionu
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Estimated economic losses (SB)

400
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§355events
200 :
: 143
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100 |83 82
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2000
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284

2006

2007

Extreme weather events (#)

1,000
354
2016 , 34°
771 events :
750
182 1888 173 | 500
139 150
107
250
O NMIT WO~ D 0
SO00000Q0C0QC OO
NN NN~
Hurricane || Fukushima || Hurricane
Katrina earthquake Harvey

= Weather events - Insured losses - Uninsured losses

Source: NatCat database, MunichRe; “Taxpayer spending on US disaster fund explodes amid climate change,
population trends”, Washington Post (2019); "Billion-Dollar Weather and Climate Disasters: Overview”, NOAA

(Accessed Jan 2020)
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Pomeér skod z katastrofickych udalosti podle rizik

Share of insured losses by peril type by decade

40%
36%
3%

30% ._...-
e | |
o | H |
H | — | |
Ml g H |

FOE || I | -
o [ - 1 -
o NENm HONR HEAR HONN w0

Earthquakes Tropical cyclones Floods Severe corwvective storms  Wildfires Europeanwinter storms ~ Droughts Others

W 19831992 M 1993-2002 M 2003-2012 M 2013-2022 --@-- 40-yearaverage (1983-2022)

Source: Swiss Re Institute
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Rok 2022 a katastrofické udalosti

Event Region _Estlma*ted Lesson learned
insured loss
Hurricane lan MNorth America USD 60 to 66bn All'it takes is one storm
Australia floods APAC UsD 4.3bn Exposure growth and inflation drive losses
higher
South Africa EMEA USD 1.5bn Lack of data transparency compromises risk
floods assessment
Severe convective  MNorth America UsD 26bn Rising property losses set to continue
storms
Hailstorms France EMEA USD Bbn A new market return period needed
Winter storms in EMEA USD 4.1bn Bigger storms will come
Europe

Source: Swiss Re Institute

Changes in built-up land in the lan landfall area (left) and population growth statistics (right)
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Hurricane lan landfall area

Florida
gy +65% us
Track centerline Track boundary
Built-up land: 1985 1980 W 2000 M 2019 @ Population growth since 1970

Source: German Aerospace Center, National Hurricane Center, US Census Bureau,Swiss Re Institute
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Naroky na kapital (Capital requirements)

Prirodni katastrofy: Vysoké naroky na kapital (Capital requirements)

-> CAT popira zakladni princip pojisténi
Trh s katastrofickymi udalostmi potrebuje investory, ale investori prirozené
hledaji vynosy

= -> Koncentrace kapitdlu
= -> Nedostatek v jinych oblastech
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Riziko plynouci z prirodnich katastrof a jeho pojistné pokryti

Prirodni hazard nema hranice, pojistné riziko ale ano

In 2022, insurance covered about 45% of
the USD 275 billion in global economic
losses resulting from natural catastrophes.

Jak jsou kryty skody z katastrofickych udalosti
Pojisteni
Vlady (pooly, napf. CatNat ve Francii)
Ad-hoc pomoc (statni nebo nadndarodni sbirky)

“Insurance gap“
= >90% Vich¥ice (WS) v EU, US, CAN, JP, AU
= <1% Zemétreseni (EQ) v Latinské Americe
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Oblasti s néjvet

Sim potenciadlem vyskytu katastrofickych udalosti

30bn 125bn
20bn I
Quake New Madrid/ 85bn 75bn
US Midwest®
I Quake Japan
Hurricane East Coast 35bn
Storm Europa
50bn

Insurance loss potentials
in USD billions
B Loss potentlals from

events with a return period
of 200 years

B Loss potentlals from

events with a return period
of 500 years

M Loss potentlals from
events with a return period
of 1000 years

Quake California

® A wary small loss 15 assumead for the 200 year raturn period

Swiss Re The essantlial gulde to relnsurance 35
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Cat modelling

Pouziti katastrofickych modelU

= Pro ocenlovani produktll obsahujici CAT expozici
" Investovani do ILS -> Cat bonds, derivaty

= VIady (ne vSe je pojisténo -> narodni pooly)

Hlavni prekazkou = malo dat
= MEéfici stanice
= Skody

Cat modeller

= Veédec se Sirokym zabérem

= Ale také socio-ekonomické a financni znalosti

= Umeét premyslet businessové (model nebude nikdy exaktni)
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Data od klientu

Kontrakt: Co, kde, jak?

Premium (historické + odhad na pristi obdobi)
Historické skody (nad urcity threshold)

Cat models (Event loss table, OEP curves,...)

Dalsi: Slozeni portfolia, UW strategie, Pristup k inflaci, Pohyb tarifti
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1. Kontrakt

Definition of Loss Occurrence

The term “Loss Occurrence” shall mean all individual insured losses which
arise directly from the same proximate cause and which occur during the
same period of time and within the same geographical region, including but
not limited to city, province, country or countries contiguous thereto and one
another, such shall be considered an event hereunder. A proximate cause is
Layer 1 the dominant, direct, real, actual, effective or operative cause of the loss.

ZAR 1,250,000,000 Ultimate Net Loss each and every Loss Occurrence . " " i
However, the duration and extent of any "Loss Occurrence” so defined shall

in excess of be limited to:-
ZAR 760,000,000 Uttimate Net Loss each and every (psslBeEIENIES a) 168 consecutive hours as regards hurricane, typhoon, tornado, cyclone,
Layer 2 windstorm, hailstorm and/or rainstorm, including losses arising from fire

and/or flood and directly occasioned by any of these perils. For the
ZAR 2,000,000,000 Ultimate Net Loss each and every Loss Occurrence purposes of this paragraph, the same geographical region can extend
to a country and countries contiguous and the Indian Ocean Islands and
St Helena shall be considered as contiguous to the nearest country or
ZAR 2,000,000,000 Ultimate Net Loss each and every Loss Occurrence countries situated on the mainland of the African Continent.

in excess of

b) 168 consecutive hours as regards earthquake and seaquake having the
same epicentre, tidal wave and/or volcanic eruption, including losses
arising from fire and/or flood and directly occasioned by any of these
perils;

c) 168 consecutive hours and within the limits of one City, Town or Village
as regards strikes, riots, civil commotions and malicious damage;
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3. Historické skody

EVENT EVENT DESCRIPTION DATE FROM DATETO Sum of Total Claims | 5um of Total Claims Sum of Total Claims
Estimate Paid Outstanding

STORM/FLOODING/HAIL STORM,HAILAND . FLOODING.IN.EAST RAND JHB AREA.............. 26-Feb-21 27-Feb-21 28 673 069 28595763 77 306
FIRE FIRE in Western Cape 18-Apr-21 23-Apr-21 27137929 2 087 557 25040372
STORM/FLOODING/HAIL STORM/HAIL/FLOOD.CLAIMS. IN.WESTERN.CAPE.......oooeeeeee 05-May-21 0Ee-May-21 34311171 34 183 940 127 231
RIOT AND.STRIKES.AND LOOTING RIOT AND STRIKES.AND.LOOTING.IN KZN- GAUTENG.AND............ 09-lul-21 19-Jul-21 41 786 354 222592 627 19483 727
HAIL 5STORM HAILAND STORM.RELATED.CLAIMS.IN KZN-F5-GAUTENG-............ 30-5ep-21 03-Oct-21 75105681 74 186 068 919 613
STORM/FLOODING STORM.AND.FLOOD.CLAIMS.IN.GEORGE AND.SURROUNDING A......... 21-Nowv-21 24-Nov-21 20944776 20 813 615 131 162
STORM/FLOODING HAIL-STORM-.FLOODING. IN.GAUTENG- NORTH.WEST AND ... 25-Nowv-21 29-Nov-21 43 868 629 43 945 164 4920 465
STORM/FLOODING HAIL/STORM.CLAIMS.IN.PMB.AND SURROUNDING AREAS.............. 22-Dec-21 24-Dec-21 81 149035 67 329 610 13 819425
STORM/FLOODING STORMS.AND.FLOODING.OVER.KZN. AND.GAUTENG.AREAS.............. 04-Feb-22 06-Feb-221 19968 324 18965901 | 1002 423
STORM/FLOODING SEVERE.STORMS.AND.FLOODING.IN.KZN-GAUTENG.AND.FREE.......... 09-Apr-22 1081514 825
STORM/FLOODING Storms & Flooding - NORTHERN COAST, KZN 21-May-22 28-May-22 26 486 038 8 98B 347 17 497 892
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4. Cat Models

Princip: Stochasticky (nebo deterministicky) generované tisice umélych
katastrofickych scénaru na daném specifickém portfoliu

Vstupy
= |okalita (Adresa,...)

" Informace o nemovitosti
— Uziti, konstrukce, rok postaveni, pocCet pater, typ strechy,...

® Podminky pojisténi
— Pojistna ¢astka, spoluucast, limit,...

¢ Arch |
J*'/\ rc Re ©2023 Arch Capital Group Ltd. All rights reserved. n



4. Cat Models

OEP (Occurrence Exceedance Probability) krivka

AEP (Annual Exceedance Probability) krivka

Impact Forecasting EQ Modelling

Data as at June 2022 v2

AON

Return period TOTAL(Incl Motor) Change(2022/2021)
2000 25419032 283 4.97%
1000 19 532 798 332 2,41%
900 18938612 186 2,17%
800 17 732 321 575 1,39%
700 16 608 953 488 3,89%
600 15 460 483 155 3,58%
500 14 312 848 056 3,82%
400 12 799 283 441 1,43%
300 11 235 400 922 1,84%
250 10 344 940 768 2,85%
200 9318 857 115 3,50%
150 7 998 654 580 2,20%
100 6434663779 3,64%
50 3804 323 874 4,74%
25 1500415 784 7,68%
10 379 316 225 16,32%
5 91 518 250 51,27%
AAL 283 227 955 4,12%
STDDEV 2 040 036 169
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4. Cat Models

ELT (Event Loss Table)

LOSS SIMULATION

1e-01
1

Rate
1e-04 1e-03 1e-02
1 |

1e-05

1e+00 1e+02 1e+04 1e+06 1e+08
Expected loss
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4. Cat Models

Vystupy
= ELT (Event Loss Table)
— AIR
| Year | Event 1D | Loss |
1 1 100
3 2 500
3 3 300
4 4 100
CatalogueType YearlD EventID Loss
STC 1 2 424577.62
STC 3 10 898775.65
STC 5 25 1357.8593
STC 5 26 2196.6693
STC 5 28 3080044.9
k= (zl E lossy.c)/m n...pocet rokl v ELT
Annual Aggregate Loss v=les i »
n ny ...pocet udalosti v roce
(AAL) . JEF:I (Ele lossy_e) e n, P y
n
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4. Cat Models

Vystupy
= ELT (Event Loss Table)
— RMS
| Column Name | Description

Event 1D Unique identifier of the event
Rate Annual event frequency
Mean Average Loss if the event oceurs
Sdi Independent component of the spread of the loss if the event occurs.
Sde Correlated component of the spread of the loss if the event occurs.
Exposure Total amount of limits exposed to the event (Maximum loss)
EVENTID RATE PERSPVALUE STDDEVI STDDEVC EXPVALUE

3160141 0.00026742591435323 6504.212989 14233.43068 17625.96303 9698691991
3160143 0.00001699999957054 143586.9029 97248.47465 170434.8894 23031253638
3160147 0.00049060938181356 246.7574211 939.6429095 974.8074155 2933410719
3160149 0.00002019999919867 285.6741365 1263.046198 1034.870344 1447159613
3160151 0.00014723592685186 28459.30505 21913.9009 30647.83417 7420174704

. i(RatP )(Mean,) m...pocet udalosti v ELT
Annual Aggregate Loss =1 ' '

(AAL)

7 = Jz(Rﬂtee)((Sdie + Sdec,)? + Mean?).

e=1
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Tradicni metody ocenovani

Experience rating

Pouziti cat modell velkych externich firem

= Vyhody:

— Akceptovana metoda (investofri)

— Jednoduché, snadna dostupnost

— Financné méné narocné
= Zapory:

— Riziko sytematického risku

— USIa prilezitost

— Muze byt pozménéno, aby vypadalo lépe

— Limitované regiony a rizika

Mensi externi firmy
=  Nemaji takovu kapacitu a konkurenceschopnost
"=  Nemusi byt uznavany investory
=  Napomahaji k pestrosti
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Skody z katastrofickych udalosti v €ase

Global insured losses from natural catastrophes in 2022 by category, in USD billion at 2022 prices

30-year average (1982-2021)

15-year average (2007-2021)

10-year average (2012-2021)

5-year average (2017-2021)

2022

0 20 40 60 80 100 120 140

M Earthquakes M Tropical cyclones M Floods M Severe convective storms [l Wildfires
M European winter storms [l Other secondary perils Droughts

Source: Swiss Re Institute

Priciny:
= Ekonomicky rust
= Urbanizace a rlst populace v exponovanych oblastech (pobrezi)

= Klimaticka zmeéna: Dlouhodoby trend
— Zajistné smlouvy (majetkové) jsou ale vétSinou kratkodobé (1 rok)
— Predpoklad: nedavné roky uz do urcité urovné ovlivnéné
— Naopak: Nové technologie, zabezpeceni, varovné systémy
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Zmeény klimatu

Extent of observed and projected
changes due to climate change
in weather related perils
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River flood Mean air temperature
[ L e
Agricultural drought Heavy percipitation and pluvial flood Extreme heat
—e | . 9
Fire weather
| L
Severe wind storm  Tropical cyclone
9 B @
Hail Coastal flood
] B ®
No regions Half the regions All regions

Share of global regions with changes inweather related perils [l Observed @ Projected

Source: Swiss Re Institute, based on IPCC
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Zmeny klimatu

Observed Annual Mean-Temperature, 1901-2021 =

Global

1801 1921 1947 1961 1981 2001 2021

Mean-Temperature

TEMPERATURE (°C)

B |
-50 -40 -30 20 -10 0 10 20 30 40 50

Zdroj: https://climateknowledgeportal.worldbank.org/overview

Je zde vedecky koncensus, ze pokud neklesnou emise uhliku do
atmosféry, zeme se otepli alespon o nekolik stupnu do roku 2100.
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Zmeny klimatu

Projected Temperature Increase (°C)
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Five Scenarios of Fossil Fuel Burning

I Highest CO, amounts Il smaller CO, amounts, then no increase

in CO, late in the 21st century
B Medium to high CO, amounts

No Increase in CO, beginning in 2050
Medium CO, amounts = 2 Peg 9

The amount of climate change by the end of the century depends on decisions we make today. If we reduce CO, amounts to
stop increasing after 2050, global average temperature will increase from 1-1.5°C, and this is considered a best case scenario
(blue line in graph). If we don't reduce CO, and the amounts continue to increase, the worst case scenario warming will be 4.5-
5°C (red line in graph). Source, IPCC Working Group 1, 2021.
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Zmeny klimatu

se déji pri shodé nékolika faktord.

Napr.: Extrémni srazky potrebuji

1. Maximalizovany potencial transportu vlhkosti
2. Vysoké teploty (nebo jeji rychlé zmény)

3. Signifikantni nestabilita v atmosfére

Clausius-Clapeyronuv vztah: Na kazdy 12C teploty navic se potencidl prenosu vlhkosti
zvysSuje o 7%
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Alternativni pristupy

South Africa Example
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Vlastni model

Pouziti historickych skodnich dat na modelovani skod

Co potrebujeme
= 1. katalog vSech moznych udalosti, které mohou nastat vtom daném c¢asovém
horizontu

= 2. databazi expozice
= 3. detaily citlivosti struktur a populace k danemu hazardu
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Average Annual Natural Hazard Occurrence for 1980-2020

Wildfire Drought

/ Earthguake

Epidemic

Extreme temperature

Storm

Flood

Miscellaneous accident

Landslide -

Zdroj: https://climateknowledgeportal.worldbank.org
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KwaZulu-Natal Floods 2022

Nejhorsi v KZN od dob, kdy se povodné
zaznamenavaji (1836)

Mechanismus:

Vliv antropogennich zmén klimatu
(Independent)

459 Umrti
40 tisic lidi bez domova
Celkova skoda odhadovana na 2B USD

La Nina

Tropické cyklony a silné désté 2021-2022
11.4.: tlakova nize pobliz pobrezi v kombinaci
s vysokymi teplotami oceanu zpusobily silné
boure, které vytvorili cyklickou formaci

Srazky za 24 hod: az 450mm

Zdvojnasobena pravdépodobnost
Zvysena intenzita
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Toyota South African Motors

Toyota estimates South African flood claim could
reach $500mn

Rachel Dalton 11 July 2022 ° @ ° °

Toyota factory in KZN up and running four

Toyota South Africa Motors (TSAM) has estimated its claim for April months after bemg halted by floods

flood losses at between $353mn and $500mn, this publication can By Lerato Matebese Zoveo
reveal, quelling earlier fears of an insured loss closer to $1bn.
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Jizni Afrika

Extrémni pocasi asociované s klimatickou zménou za posledni dekadu (2010-
2020) nabralo na intenzité a také k nému dochazi vice ¢asto

s vyznamnymi Skodami se déji zhruba jednou za 2 roky. Vice nicivé
povodneé se pak déji jednou za 10-15 let.

Cat modely nejsou rozvinuté — chybi data, znalost regionu, znamosti, kapital
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Historické povodneé v KZN
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Signifikantni povodné v KZN mezi lety 1850-2022, Zdroj [7]
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Typy povodni v Jizni Africe
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FLASH FLOODING

Very intense, short lived periods of rainfall
which rapidly soak the soils, reducing their
ability to absorb the water and result in
floods that last for up to a day or two.

RIVER FLOODING

Longer, often less intense periods of rainfall
or a sequence of rainfall which also saturate
soils and generally produce floods that
persists for days to weeks.

GROUNDWATER FLOODING
Groundwater table rises in response
to rainfall.

TYPES OF FLOODING IN SOUTH AFRICA

Along the coast flooding can be caused by
high tides, storm surge and strong winds
forming high energy waves and, thus,
increase wave run-up.
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Vlastni model — externi data

Metody na méreni povodriiového rizika mizeme rozdélit do 2 skupin:
1. Analyza pozorovanych nebo statisicky predpovédénych Uhrnt srazek
2. Analyza pozorovanych nebo modelovanych povodni
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Vlastni model — externi data
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Vlastni model — externi data
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Vlastni model — externi data
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Vlastni model — externi data

Flood hazard index

Verylow

Veryhigh
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Vlastni model — externi data

Mean ratio of extreme défﬁ'ﬁa’i’h‘fﬁil (95th percentile)

.
o

Botswana

Rainfall (95* percentile)
Mean ratio

Significant decrease

| Moderate decrease

_ Slight increase

Moderate Increase

Significant increase

Current vs. 2021-2050
B:’;'»Arch ‘ Re Zdroj: [9]
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Vlastni model — externi data

Mean ratio of extreme dailyrainfall (95th percentile)
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Vlastni model — externi data

Change in Distribution of Precipitation; South Africa

i
@
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0.004

0.003

Distribution

0.002

0.001
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Precipitation (mm)

1951-1980 @ 1971-2000 @ 19591-2020

Zdroj: https://climateknowledgeportal.worldbank.org
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CRESTA (Catastrophe Risks Evaluating and Standardizing Target Accumulations)

Natural Hazards - CRESTA-Zones

Accumulation Assessment Zones

PRETORIA

JO'BUREJ&%

Flood - Exposure Zones

5 Flood Frequency
0 200 w00 xm Flood Events (1947-96)

PORT ELIZABETH =S eemm—

Flood frequency (years)
<5
6-10
B 11-20
21-40
41-80
>80
Number
@ of events
per province

Source:
Alexander, 1994

1991, 1996

CAPE TOWN PORT ELIZABETH
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South African Weather Bureau,
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Vlastni model — externi data

Dalsi:
= Seznamy vyznamnych povodnovych udalosti a prislusnych zasazenych oblastni

Dol Location AB CDE|F GH
16.11.2013 Somerset West and Strand (east of Cape Town) 1
28.11.2013 Gauteng, Joburg 1 1
05.01.2014 Eastern Cape (Pearston) 1
03.01.2014 Joburg (Alexandra, Diepsloot, Ivory Park, Soweto, Florida) | 1
04.02.2014 Flash Flooding in Pretoria 1
05.02.2014 Northwest Province (Vryburg) 1

05.03.2014 Mpumalanga (and Brits, Gauteng, Pretoria) 1 1
23.04.2014 Eastern Cape (East London) 1
16.06.2014 Cape Town 1
17.12.2015 JoBurg 1 1
25.07.2016 Cape Town 1
25.07.2016 Durban and KZN 1

" Index spotrebitelskych cen
" Index cen ve stavebnictvi
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Vlastni model — Data od klientu

Historické Skody vcetné lokace
Expozice podle region(

Historie pojistného

Cat Losses

2022

Zone No

Z 5 00 NG s N —

CO ~ On b B W N

0

Grand Total

Zone Name
CRESTA ZONE 1 - TRANSVAAL excluding zones 5,6 & 7
CRESTA ZONE 2 - CAPE PROVINCE excluding zones 8,1
CRESTA IONE 3 - NATAL excluding zone 9
CRESTA IONE 4 - ORANGE FREE STATE
CRESTA ZONE 5 - PRETORIA
CRESTA ZONE 6 - JOHANNESBURG
CRESTA IONE7 - EAST RAND
CRESTA ZONE 8 - CAPE TOWN
CRESTA ZONE 9 - DURBAN
CRESTA ZIONE 10 - CAPE PROVINCE, E&N OF CAPE TO

CRESTA ZONE 11 - CAPE PROVINCE N.E. OF CAPETOW

CRESTA ZONE 12 - LANGKLOOF/COAST 182
CRESTA ZONE 13 - PORT ELIZABETH

CRESTA ZONE 14 - CAPE MID 1

CRESTA ZONE 15 - EAST LONDON

CRESTA ZIONE 16 - TEMBU/CAPE MID
CRESTA ZONE 17 - NAMIBIA

CRESTA ZOME 18 - BOTSWANA and all other outside RSA

CRESTA IONE 19 - UNALLOCATED

Gross

Total Exposure

Sum Ins
246 439 649 762
66 977 674 022
127 459 225 395
75933 951 649
82355877 753
148 205 595 035
100 934 637 865
99 058 560 789
52103 318 029
71432085175
161 474 589 773
82 054 082 884
52014 820 314
17 405 211 948
17 484 988 348
30 332 180 438
49 438 766
1 977 402 402
1163872091
1434 857 162 438

DATE OF LOSS n LOSS DESCRIPTION - PERIL n PAID n OUTSTANDIN INCURRED §4
11.08 Durban/south Coast storm 110308 storm 32 847 241 - 32 847 941
V1.08 KIN Storms 17 to 19 June 08 storm 35 125 039 - 35 125 039
1X.09 Klerksdorp Hail Storm 28/08/09 Hail/$torm 25 428 354 - 2% 428 354
.10 Flash Floods vaal 26/01 o 03/02 2010 Flood 26 082 781 - 26082 781
X.10 Bloemfontein Hail Storm 09 Nov 10 Hail/Storm 5 662 297 - 5662 297
X110 RSsA/Mamibia Storms 10-17 Dec 10 Storm 23 894 374 - 23 894 374
111 RSA/Mamibia Storms 3-10 Jan 11 Storm 32 546 484 - 32 586 484
X1 Gauteng Hailstorm 19 Oct 2011 Hail/$torm 5302 257 - 5302 257
X1z E/Cape Floods 17-21 Qct 2012 / Gauteng Hail 20 Oct 2012 Food/Hail 103 938 102 - 103 938 102
X.12 Gauteng Hail 08/11/2012 Hail 51972219 - 51972219
XIL12 Ladysmith Hail Storm 09/12/12 Hail/storm 15870 121 - 15870 121
X113 GP Hail Storms 11-12 Nov 2013 Hail/storm 34 595 152 - 34 595 152
Xl.13 W/Caope Hail & Floods 15 & 16 Nov 2013 Flood/Hail P0 285 954 - 70 285 954
XL.13 GP Hail & Storms 28 Nov 13 Hail/$torm 123 753 841 - 123 753 841
ViIlL14 Klerksdorp/Orkney E/Q 5 Aug 2014 \ 22 328 704 = 22 328 704
.15 KIM Storms & & 7 Feb 2015 Storm 63 107 206 - 63 107 206
XI.15 [south Africa) Gauteng Storms 16 November 2015 Storm 79 269 805 - 79 269 805
.16 [South Africa) Gauteng Hail Storm ¢ January 2016 Hail/storm 39 766 324 - 39 766 324
Yil.16 RSA Storms Storm 86 456 173 - 86 456 173
X6 [South Africa) Bloemfontein Hail Storm on 20 October 2014 Hail/storm 42709 912 - 42709912
XL16 Cat Code 113¢ [South Africa) - Gauteng Stormis ¢ Nov 201 Storm 103 099 141 - 103 099 141
X.16 [South Africa) Bethlehem Hail storm on 17 November 2014 Hail/storm 14 937 441 - 14 937 441
.17 south Africa storms & Floods 19 to 25 Feb '17 Fire/storm 26 431 262 - 26 431 262

¢ Arch |Re
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2038791 693
426 533 599
022 470 586
538 367 379
530 442 944
636 849 615
623 702 289
349 625 666
327 024 489
345 190 354
684 322 991
354 364 577
221 814 571
94 364 880
108 897 031
212 282 180
348 766
6 903 907
16 916 289
8 539 213 805




Vlastni model — priprava dat

* Historické udalosti i €{1,..,n}
* Klienti J €L, ..,m}
* Historické Skody klienta j le_'H, LilH
* Vyvinuté $kody klientaj L, .., L7,

* Provsechnyudalostii € {1, ...,n} aklientyj € {1, ..., m} vyvijime Skody pomoci
vyvojovych faktor( DFi]
J _ Jj 7JH
L; = DF;.L;y",
proudalosti € {1, ...,n} aklientaj € {1, ..., m} v sobé zahrnuje:
* Odhad skodniho vyvoje (Chain-ladder, Bornhueter-Ferguson, trzni
ukazatele) LDFl.]
* Faktor inflace (pojistného, resp. skod) (Infp)l{, resp. (Infc){
e Faktor pro zménu v expozici klienta Expi]
* Faktor pro zmeénu v tarifovani klienta Tl.]
J J
. . . (Infp)..Expi
DF/ = LDF].(Inf,)]. le
N¢ Arch [ Re i
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Vlastni model

Expozici klienta j v miliardach (ZAR) na uzemi zasazené historickou udalosti i
v, j j
oznacime E7, ..., E,

Zavedeme také tzv. (k udalostii € {1, ...,n}aklientaj €
(1, ..., m}) o
Lp! = =
i = E
i
Zajima nas k udalostii € {1, ...,n}
STy L
Lp, = ==
m

Tuto nahodnou veli¢inu uz muzeme zkoumat a odhadnout jeji rozdéleni pro
jednotlivé regiony A az H

Pro zjednoduseni znaceni budeme dale predpokladat existenci jen jednoho
regionu
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Vlastni model

Cat Losses
G000 000
L ]
S000 000
000 DO
3000 000
-
2000 D00
0000 00y
L ]
-
-
. H ] M H
2015 2016 2017 208 2019 2020 2021 2022 2023 2024
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Vlastni model — Piecewise Pareto

Rozdélime si kfivku na intervaly pomoci bodt OP;, ...OPy, k € N

g2.1. Piecewise Threshold Picks

Observation Point 1 2 3 4 5 & 7 2 9 Capacity:
Value Selected: 1000 10 000 50000 200 000 500 000 1000000 4 000000 10 000 000 20 000 000 100000 000
g2.2. Frequency Actual
1000 10 000 50 000 200 000 500 000 1 000000 4 000000 10 000 000 20000 000 100 000 000
Year Ultimate Pramium Premium growth Observation Point | Observation Point | Observation Point | Observation Point | Observation Point | Observation Point | Observation Point | Observation Point | Observation Point Capacity
1 2 3 4 5 & 7 3 5
2016 35817517 799 0,0% 1 1 1 1 1
2017 356129590909 -0,6% 2 2 2 2 1 1
20138 35966005921 1,05 -
2019 36827897 458 2,4% 3 2 2 1 1
2020 37030316192 0,6% 2 2 1
2021 42 606343 180 15,1% 1 1
2022 40139743408 -5,8% 4 3 2 1 1 1 1
2023 40467299474 0,3% - -
2024 40467 299474 TOTAL 14 12 9 5 4 2 1

V kazdém bodé OP;y, ... OP;, odhadneme z historickych skod frekvenci pomoci

vazenych prdmérq, tj. prou € {1, ...k}

L n
Xi=1 Wi Xj=1 lLp;z0pPy)

L el
— L

fu - Z%:l W

U

kde [ € {1, ... L} reprezentuje jednotlivé roky a w; jsou vybrané vahy

¢ Arch |Re
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Vlastni modely — Piecewise Pareto

Na kazdém intervalu odhadneme parametr Pareto rozdéleni a4, ..., aj_4
Necht u € {1, ..., k — 1}, pak se da odvodit vztah (detaily v [10])

fur1 _ ( OP, )
fu  \OPuss

Tudiz prou € {1, ...,k — 1} dostdvame odhad

}u+1
l _—~
Og( r )

“u=""""0p
log(—O}‘%‘:1

Piecewise Pareto - Non Modelled

Limit 3000 40000 150000 300000 500000 3000000 6000000 10000000 20000000 I
Deductible 1000 10000 50000 200000 500000 1000000 4000000 10000000 20000000 100000000
op1 o2 o3 ora ops ore or7 ors opa Capacity
Weight: i.8 On Level and Developed 10056 100%6 100% 1005 100% 100% 5056
Weight:i.11 Pareto Extrapolated 505 100% 100% 10056
Selected Freq 1,874 1,608 1,205 0,669 0,535 0,268 0,092 0,031 0,013 0,002
Selectad AP 0,524 0,623 0,830 1,494 1,868 3,735 19,835 32,536 74,747 515,656
Selectzd alpha 0,067 0,179 0,424 0,244 1,000 0,768 1,200 1,200 1,200

Pro vyssi intervaly, kde jiz nemame data se hodnoty parametru a urcuji podle
vhodnych hodnot Dob Navratnosti (Return Periods)
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Vlastni model - Zaver

Timto zpUsobem vytvorime krivku pro vSechny oblasti A, ...,H

Natural Hazards - CRESTA-Zones

Accumulation Assessment Zones

PRETORIA
JO'BUR

azi

l—'ﬂ

CAPE TOWN ﬁ UEI:I K
8 &5

Pro kazdého klienta pouzijeme na miru vhodny mix krivek odpovidajici jeho
aktualnimu portfoliu rozdéleného podle expozice do CRESTA zon

-> Monte Carlo simulace
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Aktuality ze sveta zajisténi




2022 in a nutshell: insured losses well above the 10-year average

Economic
00
S losses

Total

USD 284 billion”

IS

2021: USD 303 bn
10-year average: USD 220bn

Matural catastophes

USD 275 bn
I 400
Man-made

USD 9bn

[ |

0.27%

of global GOP /;l\,
| W

10-year average: 0.23%

*Ranks 16" in terms of GDP -normalised economic
losses from natural catastrophes since 1970

Tr Victims

>35000

Source: Swiss Re Institute

¢ Arch |Re

losses

qﬂog Insured

MNatural catastrophe
insured losses

Total

USD 132 billion

— @

2021:UsSD 130bn
10-year average: USD 91bn

Matural catastophes
USD 126bn

Man-made
USD 7 bn

6% of global property

direct premiums written @
|| e

10-year average: 4.6%

Catastrophe
events

285

Total

USD 125 billion

2021:UsSD 121bn
10-year average: USD 81bn

Secondary perils
USD 64bn (43%) i
| @

Primary perils 2021:USD 77 bn

USD 71 bn (57%) =

(") Global
protection gap

2021

USD 173bn

2021:USD 44bn

2022
USD 161 bn

10-year average
USD 130bn

©2023 Arch Capital Group Ltd. All rights reserved. n



Hlavni udalosti a hybatele zajistného trhu

10%

Inflace o

= \yssi vrstvy jsou zasazeny vice J// \\
= Disproporce mezi $kodami, pojistymi ¢astkami a ) N

pojistnym . T Y

2011 2012 2013 2014 2016 2016 2017 2018 2019 2020 2021 2022 2023k 2024F

= Social inflation s — Adamend e — Enera i
VysSi urokové miry -> navyseni ceny kapitalu

(Cost of capital)
Hard market (Property Cat +20% zajistné)
= Velci hradi zvysuji retence, snizuji kapacity a

opousteji nektere trhy o

2011 2012 2013 2014 2016 2016 2017 2018 2019 2020 2021 2022

M Replacement cost of structures
—— Personal property (homeowner) premiums  —— Commercial property (fire & allied) premiums

Source: US Bureau o f Economic Analysis, S&P Global Capital I1Q Pro, Swiss Re Institute

Stridani na El Nino
Valka na Ukrajiné RN

#orl | g g

= Wet  jiners tollowing Jon
s 340, Oct to Dec.
i Dry
D ‘
vt oo s by o New
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Average annual growth trend of 5—7% in insured losses from natural catastrophes affirmed

Since 1992, insured losses have grown by 5—7% on an average annual basis. This includes the period 2012-16 when losses were at a
lower annual mean. Irrespective of yearly volatility, insured losses will likely continue to grow at trend, even when real-time amplifying
factors such as current high levels of inflation recede.

Growth in global natural catastrophe insured losses in USD billion (2022 prices)
200

176

160

126

100

75 | W i

_______
.....

60

1992 1994 1998 1998 2000 2002 2004 2008 2008 2010 2012 2014 2016 2018 2020 2022

B Earthquakes B Weather-related  ---- Trend

Source: Swiss Re Institute

Ekonomicky rUst

Akumulace rizik na exponovanych mistech
= NAarust populace
Inflace

Dlvody:
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Dékuji za pozornost!

Mgr. Monika Fornuskova

Pricing Actuary

Arch Reinsurance Europe Underwriting dac, Dublin (Ireland), Zurich Branch
monika.fornuskova@archre.eu | www.archcapgroup.com

Mobile +41 79 421 98 31
Expanding the Possible
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Appendix A: ILS Structure

Structure of an insurance-linked instrument

Schroders
Collateral account
Protection buyer Issuer | Protection seller
Insurance Insurance Reinsurer (SPV) Coupen Investor/fund

company premium

Return of femainini

collatera

paymcnts

Source: Schroders, for illustration only
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