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Catastrophe Definition adp

IndonesiaRe

Great
Catastrophe > Single Event <
Sudden

s N
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Catastrophe Event in Indonesia
Man Made

IndonesiaRe

Transportation Accident

SPRE

Inadequate transport Increasing number Lack of driving skills Poor vehicle condition Disobeying traffic rule
infrastructure of vehicles
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Catastrophe Event in Indonesia (0)

. IndonesiaRe
Natural Disaster

Volcano Erruption

Earthquake Tornado
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Catastrophe Event in Indonesia (m

. IndonesiaRe
Natural Disaster

Indonesia Re | Life Insurance Catastrophe Model 6



Catastrophe Coverage (0)

IndonesiaRe

Life Catastrophes Event are
characterized by a sudden
and concentrated increase in
mortality and as such present
a major risk for life insurers

Terrorism Epidemics Nuclear Hazard
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Catastrophe Events in Indonesia
Transportation Accidents

Pabelokan Island,
West Java Cirebon, West Jawa Cianjur, West Java North Sumatra
4 Fatalities 31 Fatalities 7QFataIities

Padang Sidempuan, Selat Lombok, NTB East Lombok, NTB
North Sumatra 5 Fatalities 3 Fatalities
2 Fatalities
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Aviation Accident in Indonesia (m

Aviation Route in Indonesia

IndonesiaRe
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Aviation Accident in Indonesia (0)

Flight Capacity IndonesiaRe
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Aviation Statistics in Indonesia (0)

IndonesiaRe

Aviation Passanger (in Million)
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Aviation Accident in Indonesia (0)

IndonesiaRe

Number of Victims Death Rate & Injured Rate (per mille)
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Some Aviation Accident

a

IndonesiaRe

5 September 2005
149 Fatalities
Medan, North Sumatra

S
ADAM

1 January 2007
102 Fatalities
Makassar Strait, Sulawesi

28 December 2014
162 Fatalities
Karimata Strait

SARY.
Amnt

N
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Catastrophe Events in Indonesia (0)

: IndonesiaRe
Natural Disasters

Yogyakarta Aceh Jawa Barat DKI Jakarta
213 Fatalities 24 Fatalities 11 Fatalities 48 Fatalities

1943 1978 20 July 1988 1 February 2007
Earthquake Landslide

Volcano Volcano Tsunami Earthquake
Eruption Eruption
1966 1 April 1997 26 Desember 2004 7 December 2016
Sulawesi Utara Sulawesi Utara Aceh Aceh
34 Fatalities 2 Fatalities 166.541 Fatalities 96 Fatalities
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Catastrophe Events in Insurance (0)

Natural Disasters

IndonesiaRe

Tsunami in Chile Flood in Australia Tsunami in Japan Tornado in US

2 February 2010 10-14 January 2011 11 March 2011 28-29 April 2012
520 Fatalities 22 Fatalities 16,000 Fatalities 350 Fatalities

USD 8,000 Mio AUD 1,900 Mio USD 40 Bio UsD 2,500 Mio
Insured loss Insured loss Insured loss Insured loss
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Catastrophe Mapping Construction
llustration of Catastrophe Mapping

Population density Number of Event Number of Fatalities
of Indonesia 2015 for each Catastrophe for each Catastrophe

| | |
;

30% Population Density + 30% Number of Fatalities +40% Number of Event

v

Vulnerability Level of Fach Area

QArcGIS“

v

Indonesia Catastrophe Maps
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BNPB
Observation period:
1917-2016 (100 Years)

Types of Catastrophe:

1. Floods

2. Landslides

3. Landslides caused
by floods

4. Earthquake

5. Volcano

6. Transportation
Accident

16



Population Density axy

Density Level in Each Area IndonesiaRe

Population Density ¥
(people/km?)

[] 9-47

[] 48-124

] 125-260

B 261-12320
B 1321-15328

g

BADAN PUSAT STATISTIK
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Catastrophe Events (0)

Number of Events (Last 100 Years) IndonesiaRe

Number of Events
[ 5-62

[] 63-166

[] 167-252

[0 253-362
Bl 363-1066
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Catastrophe Events (0)

Number of Fatalities (Last 100 Years) IndonesiaRe

Number of Fatalities *
[] 0-272

[] 273-831

[] 832-2389

] 2390-3900

B 3901-18356
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Catastrophe Events (0)

Vulnerability Level (Last 100 Years) IndonesiaRe
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B Very High
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Vulnerability Level d[(m o
Highest Vulnerability Level of Each Event (Last 100 Years) ndonesiaRe

-

Jakarta
Transport. Accident
& Earthquake

West Java Central Java East Java
Landslide [ 3ndslide caused  Volcano Bali
by flood Eruption Flood
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Catastrophe Risk (0)

IndonesiaRe

O

END

TL
OR
Ceding
Policy 1 Policy 2 Policy 3 Policy4 Policy 5 Policy 6 Policy ~ Policy  Policy Policy
M+1 M+2 M+3
() Insurance Risk @ rolicy Reserve @ Reinsurance Risk @ Catastrophe Risk
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Life Insurance Risk (0)

IndonesiaRe
Policy 1
Whole Life
Policy 2 Reserves
Unit Link .
. Insurance Risk
Policy 3 . Reinsurance Risk
Endowment
Policy 4
Credit Life
0 1 2 3 n w

Indonesia Re | Life Insurance Catastrophe Model 23



09 )

IndonesiaRe

Catastrophe Model

Minimum person insured Insurance company's Maximum amount payable
dies from a single event deductible in single catastrophe event
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Catastrophe Model

New Model
for Life Cat

Hierarchical
Model
Peak Over
Stochastic Thresholds
Simulation Model
(POT Model)

Catastrophe

Model

3
4

Parameters : Poisson,

DGPD, and
A,0,§and g 5 eta Binomial
Random

Variables :
KXY Z
and C
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Distributions :

a

IndonesiaRe
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Catastrophe Model (0)

Illustration of the Model

IndonesiaRe

The amount of claim
for each event
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Catastrophe Model (m

IndonesiaRe
The Models
The number of catastrophe events @
K:Number of event catastrophe
in1year
@ The number of death for each events
X}, : Number of Death from
the kth Catastrophe
The number of insured death for each events @

Y, : Number of Insured Death from
the kth Catastrophe
The amount of claim for each event

Z;. - The Amount of Claim from

the kth Catastrophe
Total Annual Claim

K
C =sz
k=1
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Catastrophe Model et
The Models IndonesiaRe

The number of
catastrophe events

<=z Tren e
Y ~ BetaBinom(Xy, q, d(Xx))

~ Number of sold policies
~ Size of total population

d(Xy) = log(Xy)6
6 is estimated by experience
ﬁ:{ﬁYZM

The number of death The number of insured
for each events death for each events

K ~ Poisson(4;,) Xy ~ DGPD(M,04,,€1)

Ay is estimated by DGPD : Discrete Generalized
Pareto Distribution

2y = mean(Ky,)
oy.$y is estimated by

Maximum Likelihood Method

O;Y <M
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Catastrophe Model
The Models

The amount of claim
for each event

1144

Catastrophe Reserve

¢

Assume that sum insured for Total annual claim
each person is identical K
Z =Y, xInsurance Risk (S Z Z
k=1
0 1Z<5 Simulate C for certain
Z,=4 Z-S5; ;S<S+L number of simulation
L ;5+L=>Z Reserve = E[C] + Z,- STD(O)
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Catastrophe Model

Simulation Procedure

—> Number of catastrophe events
Catastrophe Data [ Parameter estimation }
100 years
EasyFit Number of death for each
S
catastrophe events

R
© (=) () )

Total annual claim for The amount of claim ~ The number of
every simulation for each event catastrophe events
‘ 100.000 Simulations )
Catastrophe Reserve The number of insured The number of death
death for each events for each events

W ()
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Catastrophe Model (0)

Simulation of Event IndonesiaRe

o 100.000

dgéths .
:: ?{ . oy Simulations
N3y .red_ggaths X

[ ]
w 15 deaths

[ ]
w 25 deaths

[ ]
. [ ]
'I' 1T insured deaths w 20 insured deaths

Total Claim: 1.2 Bio IDR Total Claim : 2.2 Bio IDR
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Catastrophe Model

Simulation of Event

09 )

Simulation 1
Variable K1 K2 K3
Xk 5 15 25
Y 3 11 20
Yk 0 11 20
Z 0 1,200 2,200
Simulation 3
Variable K1 K2 K3 K4
Xk 35 14 90 93
Y 0 13 23 19
Yk 0 13 23 19
Z 0 897 1,380 1,273

IndonesiaRe
Simulation 2
Variable K1 K2 K3 K10
Xk 51 17 95 96
Y 43 8 75 17
Yk 43 0 75 17
z 3,053 0 4,275 1,003
Simulation 4
Variable K1 K2 K3 K50
Xk 29 24 97 8
Y 16 1 26 2
Yk 16 0 26 0
Z 848 0 1,274 0
32
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Catastrophe Risk

Catastrophe Risk Catastrophe Risk

Reinsurance

Risk
Insurance 1
Risk
Insurance
Risk
Scenario A Scenario B
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Catastrophe Reserve (0)

: IndonesiaRe
Scenario A

(Asumption === - = - - - - - - oo oo s s s s s s s s s s e |
T o Minimum person insured Estimated from data within ,
l M - 1 O dies from a single event [ >\[\/\/ C5[\/\1 &[\/\ 100 years observation I
1 |
[ s=1 '
I — Insurance company’s retention I
|- 2016 l

_ . . . I
: | = Maximurm amount payable Average Insuran.ce Risk =70mio IDR |
;L in single catastrophe event Market Penetration (g) =0.03 |
1 - I
| 6=01 a=25% Z4=067 :
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Catastrophe Reserve (0)

. IndonesiaRe
Scenario B

(Asumption === - = - - - - - - oo oo s s s s s s s s s s e |
T o Minimum person insured Estimated from data within ,
l M - 1 O dies from a single event [ >\[\/\/ C5[\/\1 &[\/\ 100 years observation I
1 !
[ s=500 '
I = 5 mio IDR  Insurance company’s retention |
|- 2016 l

i . . . I
I =300 Maxirmum amount payable Average Insurance Risk=70mio IDR |
: i = DO IDR by the reinsurer Market Penetration (q) = 0.03 :
1 - |
| B=01 a=25% Zo=067 |
e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e = - )
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Catastrophe Reserve

Scenario A Scenario B

Variable Assumption / Result Variable Assumption / Result
S L S 500,000,000
L o L 30,000,000,000
Mean 101,242,531 Mean 69,494,554
Std. Deviation 1,945,903,592 Std. Deviation 900,507 464
Cat Reserve 1,404,997,938 Cat Reserve 672,834,555

Implementation of SEOJK 27

1. Catastrophe Reserve : IDR 1.40 bio

2. Reinsurance Catastrophe Coverage with Premium : IDR 672.8 mio

3. Reinsurance Catastrophe Coverage with Premium : 1DR 672.8 mio and
Catastrophe Reserve : IDR 732.2 mio
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Catastrophe Reserve
Implementation of SEOJK 27

Catastrophe Risk Catastrophe Risk

Reinsurance

Insurance Risk
Insurance Rl Cat XL

Cat Reserve Cat Reserve Jemium —

. IDR 732.2 mi IDR 672.8 mi
IDR 1.40 bio i mo

Insurance
Risk

Scenario A Scenario B
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Life Catastrophe Reserve

Calculation of Insurance Risk
use data one year projection
at beginning of each year

AN

Cat Reserve
Cat Reserve

1 Jan 2015 1 Jan 2016 31 Dec 2016
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Copyright © 2017 by Indonesia Re

All rights reserved. No part of this presentation may be reproduced, distributed, or transmitted in
any form or by any means, including photocopying, recording, or other electronic or mechanical
methods, without the prior written permission of Indonesia Re.

All the information on this presentation is published in good faith and for general information
purpose only. While we have made every attempt to ensure that the information contained in this
presentation has been obtained from reliable sources, The Company makes no representation
regarding, and assumes no responsibility or liability for, the accuracy or completeness of, or any
errors or omissions in, any information contained herein. Any and all information contained
herein is not intended to constitute legal advice and accordingly, Any action you take upon the
information you find on this presentation, is strictly at your own risk.
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