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Natural Disaster
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Flood

Volcanic Eruption Earthquake Tsunami
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Natural Disaster (m

Farthquake in Lombok

IndonesiaRe

The victims of the mag. 7
earthquake that struck Nusa
Tenggara and Bali continue to
increase. As of 15 August 2018,
the earthquake has caused
460 fatalities. The breakdown:
North Lombok 396 fatalities
West Lombok 39 fatalities

City of Mataram 9 fatalities
East Lombok 12 fatalities
Central Lombok 2 fatalities
City of Denpasar 2 fatalities

4> BADAN NASIONAL
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Natural Disaster (0)

Earthquake in Indonesia in 2018 IndonesiaRe
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Natural Disaster (0)

Tsunamiin Aceh (2004) IndonesiaRe

Around 170,000 people were
killed (130,000 confirmed dead,
37,000 missing) in Indonesia,
most of them in Aceh province.
For a while it was thought
around 230,000 people were
killed there but in April 2005,
the government reduced the
number of missing from 95,000
to 37,000. The tsunami left more
than 500,000 people homeless
and caused an estimated $4.5
billion in losses and damage.

Indonesia Re | Life Insurance Catastrophe Reserve 10



09 )

IndonesiaRe

Natural Disaster
Earthquake and Tsunami in Central Sulawesi

The National Disaster Mitigation Agency (BNPB) reported k
the death toll from earthquake and tsunami in Central &
Sulawesi reached 1,407 people as of October 3rd, at 1 pm /

quake triggered the tsunaml in the reglon
A ST N YA [
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Natural Disaster (m

Flood and Landslide in West Sumatra IndonesiaRe
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Torrential rains triggered flash floods and landslides on the Indonesian island of Sumatra,
killing at least 27 people, including a dozen children at a school, officials said Saturday.
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Transportation Accident IndonesiaRe

Increasing number
of vehicles

Disobeying traffic rule
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Transportation Accident (0)

Latest Bus Accident in Sukabumi

IndonesiaRe

Twenty-one people died
and nine others were
severely injured on
Saturday afternoon, when
the driver of the bus they
were traveling in lost
control of the vehicle in
Sukabumi, West Java,
causing the bus to plunge
into 30-meter-deep ravine.

TheJakartaPost
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Transportation Accident (0)

. . . . } I d . Re
Some Aviation Accident in Indonesia ndonesid

Silk Air 185 (1997) Garuda Indonesia 152 (1997) Mandala Airlines (2005)
Palembang - 104 fatalities North Sumatera — 234 fatalities Medan - 101 fatalities

Adam Air KI-574 (2007) AirAsia 8501 (2014) Hercules C-130 (2015)
102 fatalities Karimata Strait — 162 fatalities Medan — 141 Fatalities
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Aviation Statistics in Indonesia (0)
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Aviation Accident in Indonesia (0)
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Natural Disaster (0)

. IndonesiaRe
Frequency in Decade

Number of Catastrophe Event in Indonesia
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Catastrophe Event in Indonesia
Event until Q2 2018
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Tornado in US (2012)
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Catastrophe Mapping Construction (0)
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llustration of Catastrophe Mapping ndonesiaRe
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Population Density ay

Density Level in Each Area IndonesiaRe

Population Density *
(people/km?)
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Catastrophe Events (0)

Number of Events (Last 100 Years) IndonesiaRe
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Catastrophe Events (0)

Number of Fatalities (Last 100 Years) IndonesiaRe
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Catastrophe Events (m

Vulnerability Level (Last 100 Years) IndonesiaRe
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Vulnerability Level d(m
Highest Vulnerability Level of Each Event (Last 100 Years) IndonesiaRe
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Catastrophe Events (Flood) )))

Number of Events (Last 100 Years) IndonesiaRe
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Catastrophe Events (Landslide) (0)

Number of Events (Last 100 Years) IndonesiaRe
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Catastrophe Events (Earthquake) (0)

Number of Events (Last 100 Years) IndonesiaRe
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Catastrophe Events (Volcanic Eruption)
Number of Events (Last 100 Years)
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Catastrophe Events (Transp. Accident)
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Catastrophe Risk (0)

Portfolio in Life Insurance Company IndonesiaRe
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Catastrophe Model

Stochastic
Simulation

4
Parameters :

A0 &andg

New Model
for Life Cat

Hierarchical
Model

Catastroph

e Model

5 Random
Variables :

KXY, Z
and C

Peak Over
Thresholds
Model
(POT Model)

3
Distribution
s : Poisson,
DGPD, and
Beta
Binomial

a

IndonesiaRe

Minimum person insured dies from a
single event

Insurance company’s deductible

Maximum amount payable in single
catastrophe event

Ekheden, E. and Hossjer, O. (2014). Pricing Catastrophe Risk in
Life (Re)insurance. Scandinavian Actuarial Journal. 2014:4,
352-367.

Indonesia Re | Life Insurance Catastrophe Reserve 34



09 )

IndonesiaRe

Catastrophe Model

Hierarchical Model

1 The number of I » K:Number of event catastrophe in 1 year
catastrophe events

The number of death X}, : Number of Death from the kth Catastrophe
for each events
The number of insured

death for each events Y;. : Number of Insured Death from the kth Catastrophe

4 TR 2mguot of 2l : » 7. The Amount of Claim from the kth Catastrophe
for each event
K
Total Annual Claim | > (= z Zy,
k=1
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Catastrophe Model (0)

. -
llustration of the Model IndonesiaRe

The number of The amount of claim
catastrophe events for each event
ﬂ.(\ 1
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Catastrophe Model
The Models

The number of
catastrophe events
e @

N bt teeeee

o e ® o o
ko
Xy ~ DGPD(M,0,.€1,)

DGPD : Discrete Generalized
Pareto Distribution

The number of death
for each events

K ~ Poisson(A,,)
Ay is estimated by
Ay = mean(K;,)

oy €y is estimated by
Maximum Likelihood Method
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The number of insured
death for each events

1148
e
Y ~ BetaBinom(Xy, q, d(X}))

q = Market Density
_ Number of sold policies
Size of total population

d(Xy) = log(Xy)
6 is estimated by experience

poo(Yiy=M
K=10:Y <M
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Catastrophe Model
The Models

The amount of claim
for each event

Assume that sum insured for
each person is identical

Z =Y, xInsurance Risk

0 ;Z<S
Ly=XL-S ;S</Z<S+L
LW SEL
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Catastrophe Reserve
Total annual claim

K
C = sz
k=1

Simulate C for certain number of simulation

Reserve = T\/aRp (@)

\/aRp(x)znp—> Pr(x>np)=1—p

TVaR, () =E (x|x>m,)
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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
© () (9 )

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

O, ()
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Catastrophe Model (0)

Simulation of Event IndonesiaRe

[ ]
K1 degths K3 'nl 25 deaths
w 20 insured deatlas
.. Total Claim : 24 Bio IDR

inSsired deaths

Y

w 11 insured deaths

100.000
Total Claim : 1.1 Bio IDR Simulations
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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
/ 0 1,100 2,400
Simulation 99.999
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 KT 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 100.000
Variable K1 K2 K3 K50
Xk 29 24 97 8
Y 16 1 26 2
Yk 16 0 26 0
VA 348 0 1,274 0
41
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Case Study ap
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ABC life intends to make a decision whether they should retain any catastrophe
risk they have or transfer the catastrophe risk to the reinsurer.

- How much policies do they have? 8 million policies
- How much exposure do they cover (in IDR 560 trillion
total)?

- What is the definition of catastrophe risk they ~ Minimum 10 person in each event
expect (number of fatalities in each event)?

- Since they have a plan to transfer the cat risk IDR 500.000.000,- per individu
to the reinsurer, how big is their deductible
regarding the catastrophe event?

- From the reinsurer side, do they have IDR 30.000.000.000,-
limitation of maximum amount payable in

Company : ABC Life single catastrophe event?
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Life Catastrophe Reserve 19)

IndonesiaRe

10 death Minimum person insured
dies from a single event

- __ Number of sold policies
- R = Size of total population

. . =0.03
5 bio Insurance company’s retention
. Average Insurance Risk = w
30 bio Maximum amount payable Total policies
by the reinsurer =70 mio
Company : ABC Life
Scenario A Scenario B
Retaining any cat. risk they have Transferring the cat. risk to the reinsurer
M= 10 Minimum person insured dies from a M =10 Minimum person insured dies from a
o single event o single event
S=1_ Insurance company’s retention Se& 5 bio Insurance company’s retention
Maximum amount payable in single . Maximum amount payable in single
L = oo ooy J L =30 bio Py J

catastrophe event catastrophe event
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Life Catastrophe Reserve (0)

IndonesiaRe

Scenario A Scenario B
Retaining any cat. risk they have Transferring the cat. risk to the reinsurer

Catastrophic
Reserve

Catastrophic Reserve IDR 16 bio
IDR 22 bio

Reins Premium
IDR 300 mio
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Life Catastrophe Reserve (0)

IndonesiaRe

Catastrophe Reserve Catastrophe Reserve Reinsurance Premium

Insurance
Reserve
Insurance ‘
Reserve Remsurance
Premium
Scenario A Scenario B Scenario A + 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 1Jan 2016 31 Dec 2016
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Copyright © 2018 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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