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- Please note that the views expressed in this presentation are those of the

speakers and do not represent any views of the Institute of Actuaries of Japan
or those of the companies the speakers work for.

CAS Antitrust Notice

 The Casualty Actuarial Society is committed to adhering strictly to the letter and spirit of the antitrust laws. Seminars

conducted under the auspices of the CAS are designed solely to provide a forum for the expression of various points of view
on topics described in the programs or agendas for such meetings.

« Under no circumstances shall CAS seminars be used as a means for competing companies or firms to reach any
understanding —expressed or implied —that restricts competition or in any way impairs the ability of members to exercise
independent business judgment regarding matters affecting competition.

» Itis the responsibility of all seminar participants to be aware of antitrust regulations, to prevent any written or verbal
discussions that appear to violate these laws, and to adhere in every respect to the CAS antitrust compliance policy.
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- We are the Nonlife insurance team in the 8™ Overseas Actuarial Training
Program held by the Institute of Actuaries of Japan (1AJ).

- Team members are from different backgrounds (reserving and pricing) and have
worked for insurance company, consulting firm, and rating organization.
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- The |IAJ, founded in 1899, is one of the two
actuarial institutions in Japan, and engaged in a

broad range of activities including:

» study and research of actuarial science

» the education of actuaries

« administration of the qualifying actuarial examination
system

« facilitation of professional and cultural exchanges with
overseas actuarial organizations.

Fellow actuaries (FIAJ) in each
firm as of March 2019 3
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Global Ranking of Japanese Marké

- The world’s 3" largest insurance market in 2018.
- 441 billion USD In direct written premiums, 8.5% of global market share.
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- 52 nonlife insurance companies operate in Japan.
- 3 large insurance groups dominate 87% of the nonlife insurance market.

Others
Japan’s nonlife insurance 13%

market share
by net written premiums
(FY2018)

B SOMPO
HOLDINGS

W

TOKIO MARINE Source: The General Insurance Association of Japan
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- Fire insurance (Homeowners and Commercial lines) constitutes the 2"d largest
share of direct written premiums.

Marine and Inland
Transit, 2,511

Fire, 14,242

Miscellaneous
Casualty, 13,546

Direct written premiums
by lines in 2018

Personal Accident,

8,882 (Million USD)
Voluntary
Compulsory Automobile,
Automobile 37,546
Liability, 8,854

&

- 8
Source: The General Insurance Association of Japan
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Windstorm

Snow/hail Theft

etc.

Source: Overview of Fire Insurance and Earthquake Insurance (GIROJ) [Translated from Japanese]



o,

- . - = . The Institute of Actuaries of
Claims Paid per Peril (g The mstiwc of Acturies of apun

B 1900

greatly fluctuated from year to year.
- The amounts due to other perils are stable.

L=
<Claims paid(Billion USD) > A/\

Over 10 Billion USD

m Natural disasters
(Windstorm,

Snow/hail,Flood)
mFire,
1 - Lightning,
Explosion
m Others
(Water damage,
etc.)
O I I ]

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 (Fiscal Year)

Source: 2007~2016: Overview of Fire Insurance and Earthquake Insurance(GIROJ) [Translated from Japanese]
2017~2018: The General Insurance Association of Japan

10
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- Natural disasters are the biggest concern in Japan.

Relevant natural loss events worldwide 2018

Winter Storm Friederike Drought
18 Jan, Europe Mar — Nov, Europe

Hurricane Florence

10 — 27 Sep, United States . . Efaﬂ losses: USS 2-??3.-@‘: Orverall losses: UISE 3.9 Earthquake
Overall losses: USS 14bn ;;:."— - ; FatalitiessgiC™ 18 Jun, Japan
Fataliies: 53 oy 4

L : Cwerall losses: USS Tbn
b L Al ; . Fatalities: 4

Wildfire (Camp Fire)
A — 25 Mov, Uniled States
Crverall loszes: 1SS 16.5bn

. o b
Fatalitiez: B6

Typhoon Jebi
# 1 -6 Sep, Japan

Owerall losses: USS 12.5bn
!?; Fatalities: 17

o W EEIrtI'I-qUEIkE, tsunami
o e

28 Sep, Indonesia
o Owerall losses: USE 1.5bn
Fatalities: 2 102

L

Wildfire (Woolsey Fire)
8 — 22 Nov, United States
Creerall Iqsses 5% 5. 2bn 1
Faiahties: 3

Hurricane Michael
8 — 10 Oct, United States, Cuba

Cwverall losses: USS 16bn

Fatalities: 45
@ Geophysical events Meteorological events @ Hydrological events Climatological events O Catastrophes
Earthquake, tsunanmi, Tropical stom, extratropical storm, Flood, mass movement Extreme temperature, © Small, medium and large loss events
wiobcanic activity comvective storm, local storm drougiht, wildfire

Source: Munich Re, NatCatSERVICE, 2019
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most paid claims due to natural disasters. FY2019 ... ?

: : Paid Claims
. Name of Disaster (Million USD)

1 Typhoon No. 21(Typhoon Jebi) 2018 8,511.8
2 Typhoon No. 19(Typhoon Mireille) 1991 4,750.0
3  Typhoon No. 18(Typhoon Songda) 2004 3,240.0
4  Snowfall, Feb. 2014 2013 2,7112.7
5 Typhoon No. 24(Typhoon Trami) 2018 2,678.2
6 Typhoon No. 18(Typhoon Bart) 1999 2,588.2
7  West Japan heavy rain 2018 1,520.9
8 Typhoon No. 15(Typhoon Goni) 2015 1,419.1
9 Typhoon No. 7(Typhoon Vicki) 1998 1,376.4
10 Typhoon No. 23(Typhoon Tokage) 2004 1,010.9

.. 12
Source: The General Insurance Association of Japan
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claim settlements

- To manage massive claim settlements effectively and in a timely manner, each
major company sets up disaster management task force and establishes a
response headquarters at the disaster-stricken areas.

- Employees, appraisers, and loss adjusters from all over the branches and
headquarters are dispatched to the disaster areas to make swift settlement.

- Drones and robotic process automation are introduced to enhance efficiency.

»

drones
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- Some insurance companies are utilizing satellite images, past claim settlement
records, and Al analysis to analyze typhoons and flood damages.

T
v A
A

T S . ) W
Damaged area - Estimation. \ 4

s
o

M

Source: News release by Tokio Marine on November 21, 2018
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- One insurance company publicizes real-time display and prediction of the number
of damaged buildings and damage rates for typhoons, heavy rains, and
earthguakes.

- Future prospects can be simulated by using past records of meteorological
Information, including major loss records of typhoons and earthquakes, from all
around the world.

XX City ~ 7'
Number of damaged buildings: 3,650 Efs
(24.81%)

T |
' e A :

15

https://cmap.dev/ Source: News release by AlOI Nissay Dowa June 17, 2019
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Fire Insurance Premium in Japan =~ = (G e s pois ot e

- Homeowners and Renters insurance premium in Japan is less expensive than in the
U.S.

Premiums per year of Homeowners and Renters Insurance in US / Japan
(USD)

1,400

mUS M Japan

1,200
1,000
800
600
400
200

Homeowners Renters

0

Source: Dwelling Fire, Homeowners Owner-Occupied, and Homeowners Tenant and Condominium/Cooperative Unit Owner’s Insurance Report: (NAIC)
Estimated from Fire Insurance statistics (GIROJ)
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- Factors below may contribute to the difference in Claim Frequency and Severity.

_

Internal Size of houses

factors (average amount of insurance coverage) Ll | Small
Construction costs High |7 Medium —
Kitchen stove safety Medium — Safer |

External Size of hurricane / typhoon Large |7~ Large |~

factors  Frequency of low-temperature days High |~ Low [\

Humidity Arid [/ Damp [»

18



Pricing Process of Fire Insurance (B Tt ol et o e

@ General Insurance Rating Organization in
J Japan (GIROJ) calculates reference loss cost Reference loss cost rates
rates by making full use of rational techniques,
(GGIROJ including scientific and engineering

approaches and actuarial science.  Provide member insurers
after the regulator’s examination

M Report data

¥ o
sy

Expense loading Pure premium rates
(operating expenses, etc.) (Insurance claims)

Insurers

® Each insurer calculates the expense loading, based | @ Each insurer makes its own adjustment
on its own operating expenses, commissions, etc. to reference loss cost rates and calculates
Regulator’s examination and approval is not required the pure premium rates. The rates are
but the regulator periodically monitors after the sale. required to be notified to the regulator.

Source: Overview of Reference loss cost rates (GIROJ) 19
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- GIROJ calculates the reference loss cost rates in four categories.
- Each insurance company underwrites the properties using these categories.

e
ZE
§ 4| 0000

m Irﬁ:_lﬁ:IIII 02 oo :

Dwelling General building Factory Warehouse
Buildings used only as | Buildings not : Buildings mainly used for . Buildings used by
residence categorized into any  : manufacturingand processing 3 warehouse

of dwelling, factory, or : of productsbyuse of large operator to store
warehouse, suchas  : amountsof power and . goods received from
office buildings or . electricity, such as food . customers

schools " factories and chemical plants

Source: Overview of Fire Insurance and Earthquake Insurance (GIROJ) [Translated from Japanese] 0
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- Rate classification for dwellings in the reference loss cost rates is mainly as follows.

o Construction type of buildings
e Location of buildings (Prefecture)

Fire—resistant apartment _
23_1,5[5 buildings (e.g., condominiums kgﬁ “?gmium
built of concrete) P

Fire—resistant buildings exclusively for

dwelling (not used as shops, etc.), semi-fire

—resistant buildings, or semi—fire—resistant Difference®: 3.54 to 7.75 times
buildings specified by the Ministerial

Ordinance (e.g., steel construction)

Buildings not classified into High risk
Type Mor T (e.g., wooden High premium
construction)
* Difference is a comparison between construction type with the highest premium rate and the lowest premium rate. Source: Overview of Fire Insurance
Difference varies by prefecture where the building is located. and Earthquake Insurance (GIROJ)

[Translated from Japanese] 21
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- Rate classification for dwellings in the reference loss cost rates is mainly as follows.
o Construction type of buildings
e Location of buildings (Prefecture)

@
| )

Snow risk
(=)

| L)

Difference by prefecture*:
1.21 to 2.60 times

* Difference is a comparison
between the prefecture with the

highest premium rate and the

prefecture with the lowest . .
e i Source: Overview of Fire Insurance

by construction type of building. and Earthquake Insurance (G|ROJ)
[Translated from Japanese] 22

Typhoon risk (¥~
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As for Homeowners insurance products, their loss cost rates have been

determined by using only two main factors: construction types and locations.
- There are other factors that could affect the loss cost rates.

Construction
e Loss cost rates}
Type M ‘@% Building Location
rTFI Snow risk
g Any other
Type T factors ... ?
Difference by prefecture*:
Z 1.21 to 2.60 times

Typhoon risk | ) Egifg.fiﬂiifgf?gﬁmthme

-1-3\‘1:,E H \ highest premium rate and the

prefecture with the lowest
premium rate. Difference varies
by construction type of building.

24
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- The recent revisions regarding the reference loss cost rates for dwellings are
shown in the table below.

Revision history of Reference loss cost rates for dwelling

: Percentage changes
Fiscal Year Increase / decrease 0
on average (%)

2005 Increase |/ Not disclosed
2014 Increase |~ +3.5
2018 Increase |7 +5.5
2019 Increase |~ +4.9

Source: Announcement on Revision of Reference Loss Cost Rates for Fire Insurance (GIROJ)

25
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Proposed Factors

By reflecting below factors the loss cost rates could be refined.

Building

1| Age 3 | Longitude / Latitude
2| Size o | Altitude
* Past payment results | Distance from rivers
e Building materials | Soll
 Maintenance status |
« Disaster prevention

equipment

These three factors are explained
In the following slides.

26
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Buildings have weakened over the years, so older houses have a higher loss
ratio than newer ones.

Image of the relation between building age and loss ratio
3.0

2.5

Loss ratio 2.0
contrast to 1.5
age zero 10

0.5
0

0L 185~ 48 5FE~ 105 115~ 245F 258~
R F W

Age of a building  Source: Boucher of Sompo Japan Nipponkoa

This factor was introduced by many companies recently. And it was
Status | also introduced into the reference loss cost as a new factor by GIROJ
In October 2019.

27
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- The larger the size of the building, the smaller the loss ratio.

Image of the relation between building size and loss ratio

AN

N
Loss \
Ratio \

\

Size of a building

Some insurance companies started to introduce a rating system based

Status . .
on amount of insurance coverage as a measure of size.

28
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- The location of the building greatly affects its flood risk.

- However the reference loss cost rates do not take into account regional
differences in flood risk.

Some insurance companies started to consider reflecting the regional
Status | flood risk in more detailed through the loss cost rates after the heavy
rain in 2018.

Granularity Acc:el:/;?ﬁgt?;;mk Implementation difficulty

9 Longitude and Latitude ¢ High o« Complex

. : « Might be changed
@ Postal Code MU » A bit broader and not precise

* Prefecture  Low « Difficult to explain rate differential

29
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Fire Insurance Market
e In Japan, natural disasters have * The reference loss cost rates for

H Current Status of the Japanese Pricing Methodology in Japan

resulted in significant amounts of dwellings are determined by two
paid claims in recent /‘I main factors: construction ﬁ
years, especially in 2018. II type and location.

E Recent Updates on the Methodology

« Japanese nonlife insurance companies started to introduce new O
factors (age, size, detailed location) to calculate their loss cost rates. =

Next step ?

31
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- Due to the increase in natural disasters, we should not only introduce the new
rating factors but take other solutions into account.
- We propose the following sample solutions we could do as follows:

Rate-making Cycle

 Enhancement of Risk
Management

* Obtain more detailed data

E Data from policy holders
Collection « Construct database in the
insurance industry

e UseAl/

mData A EWSTS Machine
Leaning

Rate
Verification

Sales / PY Product « Use Al / Machine
l‘ Underwriting | o) Development / Learning as well

« Advanced
underwriting
Rate Making * Risk based pricing

\_ J 32
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Thank you.
Any questions?

CA 226

Tradition, Diversity, Innovation

Lt hne TOKYO

33
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