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The Rise of Parametric Solutions
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Why this is Important:

The global parametric market is expected to triple in
value in the next decade and captive owners are in the
best position to move toward customized solutions. In

this session, you will hear from the leaders in the
industry to understand not only the basics of what it is
and how it works but also how you should be thinking of
opportunities for your captive.
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The Rise of Parametric Solutions

AGENDA:

What is Parametric Risk Transfer?
How does it work?

Prevalence in industry

Product design - illustrations

Modes of Parametric Coverage delivery
e Captive Utilization
e Accounting for Parametrics
* Actual Policy recovery / Claim Scenario

HAWAII CAPTIVE INSURANCE COUNCIL
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Risk manager/captive owner example
Description of company and captive
Describe Parametric utilization

Questions/Wrap up
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What is Parametric Risk Transfer?

Simplified (re)insurance structure where conditions for payment are defined
pre-event occurrence & based on credible measurements or physical conditions

HAWAII CAPTIVE INSURANCE COUNCIL 2023

» Event based product rather than an indemnification of an incurred loss
(appreciation of basis risk)

* Pre-defined limits will pay-out based on pre-defined terms and event
characteristics

» Pay-out terms are set and defined by specific trigger mechanisms

* Triggers are directly related to the peril/event the protection buyer wants to
protect against, e.g.

o Earthquake: magnitude, latitude, longitude, depth
o Hurricane: Wind speed, track

o Wildfire: Coordinates / area of burn

» Contract only pays when defined trigger mechanisms are experienced and
recorded
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What is Parametric Risk Transfer?

What risks are being transferred...

(including but not limited to)
«  Earthquake Q‘_

e  Cyclonic wind (hurricane, cyclone, typhoon) @
* Flood 1/\l‘,r| ,
*  Wildfire ,&

e Severe Convective Storm

ol
—’
-

e Cyber
*  Weather (drought, snow/rainfall, heat etc.) E@ *&

. Terrorism
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How does it work?
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Parametric vs. Indemnity Parametric Offers...

“ogN\N‘TY PROCESS( v' Speed: Payments are fast as there is no claims
\ m o
o‘;v" °°r/,&/ adjusting process
Q(\‘ °*@°,, v' Transparency: Payments are pre-tabulated in the
,sy ‘\tj. S contract and triggering parameters are reported
publicly
00 ADJUSTMENT - .. . .
0,0 v' Versatility / holistic enterprise economic loss(es):
O/lo Freedom to use proceeds as needed with no or very
ﬁ | relaxed exclusions and specifications
DAMAGE INSURANCE v' Customization: Cover can be designed to
wy guarantee certain levels of payment for desired
@ 9 scenarios
—) Indemnity Offers...
EARTHQUAKE RECOVERY

v' Precision: The claims adjustment process ensure
recoveries approximate experienced losses

PARAMETRIC
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Prevalence in the Industry

HAWAII CAPTIVE INSURANCE COUNCIL 2023

@ Swiss Re
Corporate Solutions m , )
LLOYDS &Q Insurers
= o it
Munich RE = o

 Reinsurers
@ @ siper T & TransRe

SOMPO N ..? —-\'- ° Capltal MarketS(l)
INTERNATIONAL h a nn OV@ r re & Aw

GENERALI
- Verisk . MGUs
\&' Analytics A o @ GuyCarpenter  $OTONOMI
w Marsh . .
Seguros Atlas f O StormPeace e Modeling firms
>, El FloodFlash by ssred sk Covr 5
NEW PARADIGM A
(’ e @ GLOBAL PARAMETRICS parametrix * Insurance brokers
N
KatRisk Jumpstart OArBoL . . ..
G « Reinsurance intermediaries
NEPTUNE Gallagher

wtw DESCARTES

(1) Not specifically shown. Parametric insurance has been around for over 20 years. Today, it makes up around 15% of issued catastrophe bonds in a $100
billion market.
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Prevalence in the Industry

Interested protection buyers...

(including but not limited to)

¢ | n S U re rS (reinsurance, customer product development/offerings) @
¢ Re i n S U re rS (retrocession) @

* Corporates

* Private citizens g): ‘%

e Government / Public-entity

2023

* NGOs

O O
==
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Prevalence in the Industry

Rationale for exploring parametric coverage

(including but not limited to)

* Increased limits / peril coverage capacity ﬁ;
. e o . KR A
* Augmentation of existing protections o
* Holistic event economic loss protection [EIIEEE
* Product / coverage enhancement Ea

|”

» Scarcity of “traditional” capacity / appetites gi

e Alternative sourcing of capital

* Transparency |Q

 Liquidity / Speed of payment (%)
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Product Design — lllustrations
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GC StormGrid Cyclonic Wind “Cat-in-a-grid” solution provides coverage, with manageable basis risk

Cell Weights & Index Functions Calibrated to Hawaii Industry

Exposure

Cell Index: Each cell is calibrated to produce an index of “damage” based
on the maximum wind speed an event attains in the cell.

23

Majority of
exposure on
Honolulu

185+

Cell Weight: Each cell is assigned a weight to reflect how well an event
traveling through the cell can predict loss. More accurate estimates
typically come from cells closer to the exposure.

| 1 1 1

18
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-160 -159 -158 -157

-156

-155

-154

Hurricane Iniki (1992) Case Study

24
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Iniki crosses six cells included in the
transaction. An Index is calculated

according to the weighted average of
the values estimated by each cell.

Tropical Depression
® Tropical Storm

Category 1
aE Category 2
53km ® Category3
— \ ©® Category4
® Category5
6 e g0 ass dse s ISy
200 T T T T T T
7 CATS
SEI 4
£
B
i
Q.
wv
L
=

[y

GC StormGrid Index

I | 1
3600 3100 3800 3000 4000 4100

The Index reaches
the attachment
level of the

parametric
structure and
triggers a payment.

I | |
3600 0 3800 3900 4000 400

distance (km)
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Product Design — lllustrations

Historical Case Studies

2023

Hurricane Iniki (1992) Case Study Hurricane Olivia (2018) Case Study
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Product Design — lllustrations

Designed to fit client exposure and fill gaps in coverage

Solutions Calibrated to Client Portfolio

Coverage Areas for County-Level Solutions

Kauai
i Honolulu
=1 7 Q Maui &
|} | {\ Kalawao
WA -
= Hawaii
21 :
535 5
20 % | [ e
19 - . L i />
Individual solutions
were developed for
four geographic
» regions in Hawaii.
-161 -160 -159 -158 -157 -156 -155 -154
Example Client Portfolio
County Aggregated TIV (USD m)
[ Kauai 150
] Honolulu 50
[ Maui & Kalawao 50
= Hawaii 50

\I>~ County-level solutions are weighted and combined

according to the client portfolio:

Resulting Combination Solution Calibrated to
Example Portfolio

. . . 3| 4|6 10| 5 | s
19k Higher weights and index I S | Ml A a a
functions shift westward 1 1 1 2 2 3 3 3

towards Kauai, an area of
high exposure in the
example portfolio.

-161 -160 -159 -158 -157 -156 -155 -154
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Product Design — lllustrations

GC QuakeCube Earthquake Cat-in-a-box solution provides coverage, with manageable basis risk

Coverage is Tailored to Return Period or Budget

2023

GC QuakeCube calibrates different MAGNITUDE THRESHOLDS, or
LEVELS, corresponding to different FREQUENCIES of payout and assigns a
PAYMENT to each LEVEL

Majority of
exposure on
Honolulu

LEVEL 1
10 Year Return Period
Expected Loss = 10.00%

+25° 425" ]
6764 62 6.1 63 66
67 66 62 57,5659 64 68
8 66 6.1 56 55 6.3 66
67 62/59 5861 66
66 64 63 65 66 65 63 6566
+20 = o W o +20
o7 b7 03 08
- o LEVEL 9
S i 200 Year Return Period
Expected Loss = 0.50%

-160° -155 -160° -155

Lower Exhaustion

TAILORED Increased Retention

Ample coverage More restricted coverage
but requires a larger budget COVERAGE for a smaller budget
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Product Design — lllustrations

M7.9 Great Ka‘u Earthquake (1868) Case Study

1) Pin point the location of the event on the M7.9 Payment Classification Map

GC QuakeCube 1
M7.9 Payment Classification Map [

2) Assess what payout level j | [
would have been triggered

To this historical 1
earthquake scenario
would correspond a:

Payout Level 9

BE
[~T-

3) Associate a
monetary recovery

i Lat: +19.200°
to the payout level S3km long:  +155.500°
w79

9 100
8 90
7 80 According to this example payout

structure, to a Payout Level 9 would
6 65 correspond a payout of 100% of the
5 50 Limit
4 35
3 20
2 10
1 5

2023
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Product Design — lllustrations

GC FireCell Wildfire Cat-in-a-box solution provides coverage, with manageable basis risk
Lahaina Fire Case Study

Coverage Area is Tailored to
Location of Interest

Gridded cells are established over the
town of Lahaina and Launiupoko in
Maui County, Hawaii

Maui Island

N

Each cell is assigned an equal
portion of the limit to reflect the

potential effect on the cell if it's
affected by a wildfire.

[Resource Mapping Hawaii. Maxar

(1) Fire Information For Resources Management System (FIRMS) provides satellite detections through both MODIS and
VIIRS instruments.
(2) https://www.guycarp.com/insights/2023/08/lahaina-maui-wildfire.html|

During a wildfire, FIRMS identifies thermal anomalies and logs
them as circular footprints from satellite observations.

If a cell overlaps with any
satellite observations, it's
deemed triggered, and the

corresponding limit for that cell

will be fully paid.

FIRMS can
mistakenly detect
superheated smoke
from large wildfires
as active fires
because of their
radiometric
similarities to
surface fires.

\

For the Lahaina fire, 1,471 out of 3,135 cells

were activated, leading to a parametric loss

equivalent to 46.91% of the Total Insured
Value (TIV).

Using the region's Industry Exposure Value
as the TIV results in a parametric loss of
$2.2bn, closely aligning with the reported
loss of $ 4 to 6 bn(?).

(©) MoDIs Detection
QO VIIRS Detection
B Triggered Cells
NIFC Fire Perimeter
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Modes of Parametric Coverage Delivery

lllustrative example(s) of parametric reinsurance coverage
provided to the Captive... Direct and inclusive of Cat Bond

HAWAII CAPTIVE INSURANCE COUNCIL 2023

Structured as/for
Insurance, Reinsurance
or Retrocession;

Post-Event EQ Payments
—-— e - o -

PARENT

Insurance Premium

Insurance Agreement > Reinsurance of captive

<
G

Insurance accounting
treatment or derivative e e
forms;

Coverage provided by a
J‘Transformer Reinsurer” facing a
//' parametrically triggered Cat Bond

Retrocession Installment Premium,
Agreemen t Initial Issuance Premium and

Utilizes Insurance
Reinsurance &/or ILS

Supplemental Premium

Repayment Amount
SXXX Proceeds e

a

Permitted Investments Yield

1
1
1
1
1
1
1
TI'USt Account + Non-Risk Period Interest Spread, :
1
1
1
1
1
1
1

C U7 e il Noteholders
(Cat B o n d / Market Funds or . ’ Reinsurance Trust R Investors
i ermitted Account >
Collateralized Re) &l imnios :
SXXX P d

capacity & forms |ttt ettt ittt ettt ittt ileteteiieleteteiinlnt



HAWAII CAPTIVE INSURANCE COUNCIL

0

2023

Modes of Parametric Coverage Delivery

Actual Policy recovery / Claim Scenario — Typhoon Noru (Sept 2022)

Event Information

GCSG Index:  2,243,179,104

Client Recovery:
(according to contract)

Contract Payout Table

Total Index Value
>=4,328,441,868.83
>= 3,483,783,908.73
>=2,988,475,187.76
>= 2,303,989,859.17

Payout Rate (%)

100%
68%
45%
29%

Event track reported by
JTWC as of 10/3/2022

Tropical Depression
® Tropical Storm

Cat1
Cat2
® Cat3
@ Cat4
® Cat5

@
3
T

Wind Speed (knots)
2
S
T

@
S

1
2600

>= 1,397,146,607.47

19%

< 1,397,146,607.47

0%

Loss Estimate (USD m)

Loss: 2243.18 USD m

L
2600

Sept 2022

Event (track, windspeeds and
contract / Policy response)
calculated by GC and verified by the
insurer within days of event.

Policy structure / conditions
established a maximum recovery of
$4.75m

Client provided “initial” loss
estimate of $2.5m

Insurer paid $2.5m within 30 days of
Initial loss estimate (October 2022)
After 365 days, client required to
provide a final loss (Ultimate Net
Loss) to conform with insurance
accounting treatment

Client advised that only just over
~S500k of loss was incurred from
the triggering event

Client refunded the delta/overage
between the Initial loss estimate /
payment and the Final Loss Payment
Claim mutually confirmed by client
and insurer as being closed and fully
settled

Sept 2023
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-Experience from Japan-
Parametric EQ Insurance and
Captive Solution

Nobuyuki “Kammy” Kamohara
Head of Global Risk and Insurance Management HAWAI'I

- )
SHAWAIL  Terumo Corporation, Tokyo, Japan CAPTIVE
NNNNNNNNNNNNNNNN INSURANCE
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Japan — Intensive Earthquake Risks

on Circum-Pacific EQ Belt
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Evidence of Japanese EQ Risks

2023

» Economic losses from EQ in the world last 30 years

(Total USD1,111 B)

43% occurred in Japan

(Source: CIGMA, Swiss Re)

» Major EQ counts over Magnitude 7 in the world last 50

years
1 Indonesia 78| 10.5%
2| Papua New Guinea o6 7.9%
3 Japan 49 6.6%
4 Philippines 42 5.6%
S USA 30 4.0%
Grand Total 746

*22 in Alaska

(Source: USGS)
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What is the Nankai Trough Earthquake?

source : https;//www jma.go.jp/jma/kishou/books/jishintsunami/en/jishintsunami_en_pdf

HAWAII CAPTIVE INSURANCE COUNCIL

* Nankai Trough Earthquakes occur with a cycle of roughly 100-150 years with
various repetition intervals and source areas.

* In some cases multiple earthquakes occur within a certain period, and in others
most of the trough can rupture at once. About 80 years have passed since the
massive 1944 Showa Tonankai and 1946 Showa Nankai earthquakes, suggesting

that another may be imminent.

Certain
Probable

1096 Eicho Tokai

1361 Shohei(Koan) Nankai 1361 Shohei(Koan) Tokai %%
1498 Meio
1605 Keicho probssty Tamars farihaguaie

1707 Hoei

1854 Ansei Nankai

1946 Showa Nank Pl 944 Showa Tonankal

A Time sequence and source areas of historical Nankai Trough

A : Earthquakes

G lex ) Modified from a December 2018 report by a working group set up under
Googlesokm | 5. y the Central Disaster Management Council

@ Swiss Re
Corporate Solutions Swiss Re International SE Japan Office | September 2023 4
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Economic damage (an estimate) caused by The Nankai Trough Earthquake

The Nankai Trough Earthquake would cause
economic damage up to approximately 215 trillion
yen in total which is around 10 times greater than
the damage caused by the Tohoku Earthquake 2011

and more than double the governmental of Japan's Z 1 5
annual budget.

Approximately

[Breakdown of the estimate]

trillion yen
1. Damage of buildings and assets in affected areas :
Approximately 170 trillion yen in total N tOtal

. Affects on economics activity — nationwide
Approximately 45 trillion yen Source :

USD

® Swiss Re

Corporate Solutions




iwAm“nv ONS
'wﬁumg QZQW@%?
HAWAII CAPTIVE INSURANCE COUNCIL

“TERUMO

Japan’s leading medical device
manufacturer/distributor (102 years old)

2023

<= i

ﬂ

» Global sales JPY820 bil. (USD5.7 bil), sold in 160+ countries
» Sales breakdown: 35% Americas, 25% Japan, 20% EMEA
» Operating profit JPY117 bil. (USD836 mil.) Profit margin 14.3%
» Manufacturing/R&D in Japan still critical
(As of March 31, 2023)

Challenge: Our main plants in Japan are located in EQ hot zone
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Landscape of Japanese EQ insurance markets

Limited Extremely Very few
capacities high prices players

Hard to obtain

2023

Indemnity payout process takes

1-2 yrs. for catastrophic EQ

e

EQ-BI

Terumo needed a different solution
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Unique Hybrid EQ Insurance Program

,
7
I

' Respondsto | . : [ Miti i
i alrl) EQs | +  Additonal | | Mitigate prgrglqlrg cost |
coverage for | erosion an fUI ; own
cat EQs | reserve fun
—
Traditional EQ [P ~ Retro
{ NDBI responds to social Cover

Policy infrastructure/supply

chain risks

(PD only)

Parametric
EQ Policy
(PD+NDBI)

Japanese carrier

International
carrier

Deductible

Deductible

Terumo

Captive

Assume
majority of
risks
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Mahalo.
This concludes our presentation.
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This presentation contains ieneral information only. The Hawaii Captive Insurance
Council and its guest speakers are not, by means of this presentation, rendering
accounting, business, financial, investment, legal, tax, or other professional advice or
services. T isdpresentation is not a substitute for such professional advice or services,
nor should it be used as a basis for any decision or action that may affect your
business. Before making any decision or taking any action that may affect your
business, you should consult a qualified professional advisor. Neither the Hawaii
Captive Insurance Council nor its guest speakers shall be responsible for any loss
sustained by any person who relies on this presentation.
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