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Natural Catastrophes Are Increasingly Front-Page News
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What’s Driving the Seemingly Ever-Increasing Losses?
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Historical Hurricane Insured Losses Based on Today’s Exposure
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Miami in 1926 Versus Today

Source: Florida State Archives Source: Google Earth
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http://www.pbase.com/donboyd/memories_1920to1929

We’ve Been Lucky Over the Past Few Decades (Category 4s and 5s Impacting Florida)
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What is Social Inflation and Where Does it Come From?
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How Can There Be Hail Damage without Hail
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How You Can Get Claims Here

Meteorological Hail
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Public Adjustors Drive Up Costs of Claims and Increase Litigated Claims Proportion
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Why it Matters: Litigated Claim Severity is 3 to 5 Times Larger
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Forthepeople.com

We Never Settle for Less, and
Neither Should You

Settlement Jacob T. Rodgers v. City of
Gainesville D/B/A Gainesvill...
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$1,250,000,000 $120,000,000
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Consumers Must be Educated!

Claims + SBillions to Attorneys = Premiums
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Florida Has Been Leading in Percentage of Litigated Claims: Recent Reforms Will Help
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The Intergovernmental Panel on Climate Change (IPCC) Assessment Reports (AR)

First Assessment Report (FAR) Third Assessment Report (TAR) Fifth Assessment Report (ARS)

ipcc

CLIMATE CHANGE CLIMATE CHANGE 2014

3

KAREN CLARK
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T
NOBEL PEACE PRIZE

FOR 2047 10 THE IPCC

Second Assessment Report (SAR) Fourth Assessment Report (AR4)
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Climate Change
The Physical Science Basis

Sixth Assessment
Report (AR6)
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Current Scientific Consensus: Conclusions of IPCC AR6

Frequency Severity Confidence
Hurricanes No change Increase High
Coastal Flooding Increase Increase High
Inland Flooding* Increase Increase Medium
Severe Convective Storms Uncertain Uncertain Low
Wildfires* Increase Increase High
Winter Storms Uncertain Increase Low

*Impacts of climate change region-dependent
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Warming Sea Surface Temperatures (SSTs) Lead to Increased Hurricane Intensity

L

0
-0.4 -0.3 -0.2 -0.1 0 0.1 0.2 0.3 0.4 0.5

Power Dissipation Index (x 101?)

Sea-Surface Temperature Anomaly (°C)

&CO
. The Innovation and Technology Leader in Catastrophe Risk Modeling © 2023 Karen Clark & Company

2 G
=]
St
.Eg
Q
-1 80 @
C
c @
o
O £
o o
—0 N =
Q v
™
o
o 't
A S
_-1H"’|‘
[4n]
v
w
2

17



Assessment of the Current Climate — How Much Have Global Temperatures Increased to Date?
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Increase in Wind Speed Leads to Stronger Hurricanes and Higher Proportion of Major (Cat 3-5) Storms
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Historical Landfall Rates versus Adjusted for Global Climate Trends To Date
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Increase in intensity since 1900 leads to 11% increase in insured loss
relative to a no climate change catalog
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What Will Happen in Future — IPCC Shared Socioeconomic Pathways (SSPs)
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Projected Increases in Atlantic Hurricane Intensity for Future Scenarios

Proportion of
Major Hurricanes (%)
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Insured Loss Increases by 2050: Increases Generally Less Than 1 Percent Per Year
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Insured Loss Increases by 2050: Increases Generally Less Than 1 Percent Per Year
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Why Climate Change May Not Cause Increased Hurricane Frequency

Global climate models disagree
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What’s Happening with Wildfires—Trend or Short Term Aberration?

Historical Wildfire Losses
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Wildfire Frequency and Size Highly Correlated to VPD Which is Directly Impacted by Climate Change

Response of Fires to VPD Changes (Western US) Projected Increase in VPD (Western US)
17
1400000 o Observed
. . 3 16
1200000 Model Projected
w ] =
(O] [a
5 1000000 £ ©
S o =
gl Q S
& 800000 o ® ‘® T 1 W
5 o
p: o o T
O 600000 - @ P o 1
: e & 2 Mo
©
g 400000 ¢ . % 12 n nvu VV
£ o o 2 Ig*]|
200000 .’ ‘ =
0’ O .
Q.. %
0
8 9 10 11 12 13 10
Vapor Pressure DefICIt (hPa) 1960 1970 1980 1990 2000 2010 2020 2030 2040 2050 2060
Year

Vapor Pressure Deficit (VPD): Capacity of an airmass to hold moisture beyond what is available in the
atmospheric environment

Increases directly with warming air temperature
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KCC Wildfire Model Converts IPCC Projections into Projected EP Curves

VPD Change

Relative to 2020 (%)
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All of This Can Be Quantified and Captured by the Models
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Reinsurance Market: 2022 Looks a Lot Like 1992

S Decreasing coverage
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Anatomy of a Catastrophe Model

Create a large sample

of hypothetical events
Where? How big? Event
How frequent? Catalog

Exceedance Probability (EP) Curve

For each event estimate
intensity at each

location Probability

Intensity p(L) that
losses will
exceed L

1in 100 “PML”
Based on intensity and

exposure at each location 1%  bocm oo X

: 1in 250 “PML”
estimate damage

S

Apply policy conditions to Loss, L
estimate insured losses

Financial
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Today’s Challenges Go Well Beyond Hurricanes and Earthquakes

Severe Thunderstorms
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Legacy Models Don’t Handle the Frequency (aka Secondary) Perils Adequately

The Growing Impact of Secondary Perils

. , David Blades — Associate Director, AM Best
When secondary perils aren’t so secondary

2022 Casualty Actuarial Society — Spring Meeting
May 17, 2022

Expert highlights an area which tends to be overlooked, leading to m\)
% #

massive losses g

The growing prominence of loss events arising from secondary perils could cause reinsurers to
‘misunderstand or underprice” their exposure because models for these risks are less developed
compared to primary peril modelling, according to Jim Bichard, partner and global insurance leader

at professional services firm PricewaterhouseCoopers (PWC).

Worries over secondary perils to drive reinsurance
rates surge at 1/1

Small, localised and expensive: why
we must urgently learn more about
secondary perils
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Industry Solution to Models That Don’t Accurately Reflect the Risk

THEN

THAT
USE THE
SIBS DATA IS

DATA— ALBO
BASE.

USE THE
CRS DATA-— THAT

BASE TO
SIZE THE E‘J;N};E

MARKET.

CAN YOU
AVERAGE SURE. I CAN
THEM?  MULTIPLY
THEM TOO.

g
4
g
:
2
;
;

www. dilbert.com  scotsdama®sel com

&CO
. The Innovation and Technology Leader in Catastrophe Risk Modeling © 2023 Karen Clark & Company

33



Why Did KCC Get Into the Modeling Business?

Because we believe there is a better way

If the status quo isn’t working—Ilet’s fix it!
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Advanced and Innovative Techniques: KCC Models Combine NWP and Remote Sensing Data

= KCC uses a physics-based modeling methodology (NWP), where
hail and wind/tornado sub-perils are modeled separately
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Combined with Continuous Model Validation: KCC Live Events
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KCC automatically downloads and archives ~30 GB of data per day to support SCS Live Events
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Confidential KCC SCS Activity Report
L3

Event Sta

6July 2019 EventEnd: 14 July 2019

Accumulated Industry Loss:  $ 791,010,000
Daily Surnmary

Most of the weekend severe storm activity occurred in Montana and the Dakotas where golf-
ball size hal fell and several wind gusts over 85mph were reported. Multiple damaging wind

t: just south of Paul.. In addition, a line of storms formed over
central Ilingis on Sunday evening where awind gust over 75mph was reported. The threat of
severe storms continues today for the Northern Plains states of Montana, Wyoming, North and
South Dakota and Minnesota, with impacts also possible further south in the Mississippi River
Valley as the remnants of tropical cyclone Barry move through the region.

Modeled Hail Footprint with Reports
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KCC Models Are Proven to Be Accurate: Insurer Validated Against S Billions Claims Data

SEVERE CONVECTIVE STORM Actual Versus Modeled AAL By Company
Modeled average annual loss vs. actual paid loss ($ millions)
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The February 2021 Arctic Air Outbreak Was Not a “Model Miss” for the KCC Winter Storm Model
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Confidential KOC Winter Storm Activity Repart

v Sart 1871570020 Fveni fndd 1RHAIRIN
Arcamalaed Induary Loat: % 10 (00000

Diaily Summary

o gt e st Georboqun ey ae 01 C0M fron it Cend ol Pl oo Tusessian Eeosmiee 14
Ther prmah e pr it ryshevm rischn e L] (et oo Wby, Cwvormiery 14 me remmghl 3 Forw
inchers ol b ard e 13 e M- Alantis, Feal Whals teTapenitel By TamiRioned to s Wearing
Farthar tos fhe rorth, bn tha cobles SIS mans, e scumatat e ragidly thiceagh Pty Decenis
AT whornt s sevies ol wwrm buarat i e Ko prviase Tystom interral. G 46t of wow

o of Cormtral W Verk e WarTranl e et & e o s bt
e Tl rrrd ohbonn. Snow i L domimant ucerd o S v, i wind s, gare aly e
et o gk e it aanl whine LLRed e a1 mph. LW reeTiag ntenitie
e S S i W roliad i e i i

.-...-......—.-. P ——

KCC Confidential Report - Winter Storm Orlena (1/30/21-2/3/21)
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The Innovation and Technology Leader in Catastrophe Risk Modeling

KCC Confidential Report — Arctic Air Outbreak (2/9/21-Ongoing)

Event Start: 2/9/2021 Event End: Ongoing

Accumulated Industry Loss: Over $17 Billion| Report Date: February 18, 2021

Event Summary

The current Arctic Air Quthreak continues to persist over much of the US, and freezing temperatures
continue in the South. Snow and ice accumulations from Winter storm Viola are impacting the East Coast
from the Mid-Atlantic through New England. These conditions are forecast to begin dissipating Friday
evening. Friday night and into Saturday, temperatures are expected to climb to above freezing in the South
when the near-surface winds shift to a more southerly direction ahead of an upper-level pressure trough
moving off the Rockies and into the Plains.

Modeled Winter Storm Footprints

The KCC Event Footprints have been updated with data as of 1:00PM EST on February 18™. These footprints
capture the lowest temperatures over Texas as well as the most recent snow and ice accumulations from
Texas to the Mid-Atlantic, which has contributed to the increase in losses.

Freezing

The Innovation and Technology Leader in Catastrophe Risk Modeling
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KCC Winter Storm Model: Captured the Loss in Real Time and Well Beforeit Occurred in EP Curves

All States Texas Only
Feb 2021 Feb 2021
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How Much Do US Insurers Pay Out Each Year on AVERAGE for Weather-related Perils?

Annual Aggregate Losses

S65 Billion

US Winter Storm; Wildfire; SCS
US Hurricane .
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Frequency Perils Provide Challenges and Opportunities for Risk Transfer

Need to protect earnings
and surplus from higher HOWEVER
frequency events

Current capacity and
coverage provided
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Box: All Models Wrong—Some Useful

KC: Models that are less wrong are more useful!

Claims management and fraud detection/prevention/addressing social inflation
Accurate rates—prices commensurate with the risk
Better underwriting and risk selection
Effective portfolio management—no surprises

Innovative reinsurance and ILS applications

&CO
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Current Risk Transfer Products

=  What reinsurers and ILS investors don’t like about traditional indemnity-based covers
= Take too long to settle—major event loss can take years to fully develop
= Loss creep—social inflation, LAE, non-modeled loss, etc.

=  What insurers don’t like about parametric-based triggers

=  Too much basis risk

= |LWs based on PCS worst of all worlds
= Significant basis risk
= PCS estimates can take a year a more to develop

&CO
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Accurate Models Provide Opportunities for Covering Growing Risk: “Modeled Loss” Trigger

Indemnity
Based
Trigger

Modeled
Loss
Trigger

Ceding

Payout = Company
Actual Loss

Modeled
Loss on Ceding
Company Exposure

Payout =

&CO
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Actual Loss

Accurate Models Mean Low Basis Risk

Qualifying Events

e’
Modeled Loss
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KCC SCS Live Events Process Provides Daily Hail and Tornado/Wind “Footprints” for Loss Calculation

= KCC automatically downloads and archives ~30 GB of data per day to support SCS Live Events
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KCC Advanced Technology Delivers Objective and Scientific Event Definitions and Loss and Claims
Estimates in Real Time

Dynamic footprints deliver cumulative hazard a Final hazard and loss data issued when storm system
and loss data as storm progresses ends for all events in the season

Hail Intensity Footprint Tornado/Wind Intensity Footprint
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KCC Live Events Provide Hurricane Footprints and Real-Time Data on Industry and Company-Specific Losses

Real-Time Events Validate and Verify Underlying Model Assumptions Information Made Available to Insurers as Storms
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Modeled Loss Triggers Deliver Several Benefits to Insurers and Reinsurers

Modeled loss triggers offer
= Transparency
= Accuracy
= Speed
= Much less basis risk than parametric triggers

= Reinsurers can provide additional cover at a better price

= Modeled loss triggers can be created for any peril (including
hurricane and SCS) and calculated in near real time with KCC
models

= Avoid surprise losses with daily updates on qualifying events
and always know your position with respect to aggregate
retention and limit

&CO
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What KCC Believes

= |nnovative, accurate, and real-time models can be developed for all perils—severity and frequency (aka primary and secondary)
= The impacts of climate change on weather-related perils can be quantified and built into the models

= The impacts of social and economic inflation can be analyzed, quantified, and captured

= |nsurance is a food chain—prices must be consistent across the chain—insurance, reinsurance, retro

= Growing risk means growing opportunities

= |nsurers and reinsurers can capture these opportunities while providing a stable market for homeowners and commercial property
owners
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