“Letting the Cat out.of the Bag”:
Structuring and Strategy

6/2/2019

Introduction

‘ Assessing Limit and Retention Needs

. Suitable Product Types

. “Optimal” Layering

. Applicability of Aggregate Reinsurance

. “Best Fit” and Maximized Efficiency

‘ Measuring and Monitoring

‘ Stochastic Sense-Check
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Limit Need and Risk Retention
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Property Cat Retention / Surplus

\
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Key Hurricane OEP Losses ($Mn):

1.00% 100yr 500 400
0.40% 250yr 1,000 800

key structural PML estimates. Something to

1938 “Long Island Express” generates $1.238 of
deterministic loss, well in excess of 100yr and 250yr

consider in setting prudent amount of GU limit...

Retention s financially prudent (<4%
of PHS) and in line with peers.
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Product Types

Proportional (QS / SS)

ePremium leverage (Premium:PHS) is
an issue

*Geographic Expansion Partnering for
expertise

*Override potential
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Non-Proportional (XOL)

eMore common than Proportional

eOccurrence or Aggregate

sFrequency and severity potential by
peril determines form(s) employed
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XOL Layering

- Layera
! % 80% of
Corbart $300M x $300M
ROL: 2.5%

250yr

Push minimum ROL
capacity as far down as
possible

100yr EP (1%) is fairly
standard level

Co-Participations for Retention
and Market Capacity

$25M Retention

100yr

2-4 layers below top
layer

s0yr

Monotonically
25yr reducing sizes of layers

(from top-down)
10yr
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Aggregate Reinsurance
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Most sensible when frequency risk is a concern

Occurrence only = set retention amount each and every loss occurrence

Hedges aberrational frequency of loss within retention

Can provide a “catch all” for the retained risk net of the Occurrence tower

Expensive, so assessing value for the additional spend is key

Typically net retained loss reduction in the tail is the key benefit
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Aggregate Reinsurance (cont'd)

Cat Occurrence XOL Structure
Limit Retention Reinst: **NOTE: Figures in $Mn**

Agg 1:  $200M xs $50M with respect to losses in the $20M xs $5M contributing band
Agg 2:  $200M xs $50M "catch all” net of inruing Cat XOL, $10M per event hard deductible

Event
1
2
3
4
5 a0
6 20 - 15 10 | [*catch al” picking up 1st exhaustion risk]
7 100 2 20 65
8 10 - 5 -
Total 715 a75 125 160
Ceded a75 s 110
Net 220 165 130
“Excludes reinstatement premium Net impact.
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External Measuring and Monitoring

Regulators and rating

agencies enforce
specific Property Cat
risk management
standards

Property Cat risk is a
primary stressor to
capital figuring
prominently in capital
adequacy testing

Falling out of line can
result in detrimental
action

At @ minimum,
reinsurance programs
must “check all the
right boxes”
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Measuring Relative Program Performance

Decide and define
what is important
and how important
itis

All typically have

" As such, measuring
some importance,

them all in concert
is the key

* Profitability and many are “in
* Expected net retained conflict”
loss in the tail

* Minimizing ceded
premium/margin, etc.
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Company X Summary
Exposure & Assumptions

North America Earthquake & Hurricane
PHS = $1.75 Billion

Earned Premium Estimate = $750 Million
40% Non-cat Loss Ratio

Strong Capital Levels

Gross PML Summan
OEP (x RI Prem) AEP
Total EQ HU Total EQ HU

Mean 324 16.0 194 449 175 214
Std. Dev. 738 637 435 84.0 69.1 493
Y%ile linnyears

50% 2 101 07 65 192 09 120
95% 20 1441 722 787 179.0 784 1028
99% 100 3593 2923 2264 3994 3042 2548
99.6% 250 496.3 469.4 305.9 5488 4964 3307
99.9% 1,000 882.1 8372 466.1 9384 9128 4853
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Risk Tolerance
Selecting Baseline Strength Metric

rnings Volatility

+ Focus on capital and * Meet earnings targets and
extreme downside reduce volatility
« Focus on balance sheet « Focus on income
-vs- statement

+ Regulatory audience
« Investor audience

Protect against black swan
«  Protect against grey swan

.

Prevent financial
impairment « Increase operational
credibility

Decisions depends on company type, ERM strategy,
regulatory concerns, among other things.
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Company X
Tolerance Selections

PML Metic 100yr OEP
%of PHS 7.5%
Cost (as %of SEP) 4.00%
PHS 1.75 Bilion
Net PML Tolerance ($M) 131.25
Gross PML ($M) 359.34
LimitNeed ($M) 228.09
SEP 750M
Cost Tolerance 30.0M

Additional Assumptions
= Layer Ceded Margin < 70%

Company X Selections:
Risk Tolerance:

1:100yr OEP <= 7.5% PHS
“1% Probability of Loss > 7.5% PHS”

Cost Tolerance:
4.00% of Subject Premium

wimsRe PR 13

Iteration 1
Quota Share

Net Metric__No Reinsurance 63.5%

NonCat AAL 300.21 109.58
CAT AAL 44.86 16.37
Premium 750.00
Margin $ 449.79
Net 1-100 359.34 131.16

Net 100yr OEP: $131.2M

Scenario

Correlation
Between Coefficient

CAT-to-Total
NonCat-to-Total
CAT-to-NonCAT

O High correlation between

Losses Mean  Std. Dev. CcV
NonCat 40.03% 6.07% 0.15
CAT 5.98% 11.21% 1.87

v Risk Tolerance
O Cost Tolerance

4;-?:2 CAT and Total Losses
— O CAT volatility significantly
higher than NonCat

CAT drives total loss and
margins without e

total volatility. QS will cede high
fficiently addressing CAT.
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Finding the “Sweet Spot”

INSUFFICIENT
RISE-TAKING

Expected
Enterprise
Value

(or ROE)

IDEAL EXCESSIVE
RISK-TANING RISE-TAKING

Sweet Spot

exposing financials. “Righ

Like everything in life, there’s a proper balance. Far left side = ceding too
much and not retaining enough risk and margin to hit profitability targets
and ROE expectations. Far right side = ceding too little and overly

t answer” is somewhere in the middle!
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. Net 100yr OEP: $10M
Iteration 2 4

Single Layer to 1000yr

880M

$870M xs $10M (1 @ 100%)

oM
[ Retention _____]

Addresses Risk Tolerance, but too expensive.
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. Net 100yr OEP: $131.3M
Iteration 3 4

Basic Structure

$230M limit addresses  »ggm
tolerance

M M (1 @ 100%
~7yr Return Period B E O

50M
in-line with peers
etel

Limit addresses risk tolerance
Raised retention cedes less premium, more volatility
Layering adds pricing efficiencies in the marketplace

“ wimsRe TR 17

Additional Consideration
Reinstatement Premium

= 1@100 layering requires reinstatement premium to be paid post-event
® This counts against loss recoveries

Iteration 3 OEP
x RIPrem w RIPrem

Mean 2048 2215

Std. Dev. 4191 45.00

%ile linnyears

95% 20 50.00 Reinstatement premium adds ~$24M to

99% 100
99.6% 250 266.35 292.43 net 1-100yr. No longer within tolerance
99.9% 1000 652.14 678.22

Risk Tolerance applies to total net benefit (net loss + reinstatement)
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. Net 100yr OEP: $133.7M
Iteration 4 Upfront Cost: $26.9M

Adjust for Reinstatement Premium

OEP With RI Prem

|teration 3 __Iteration 4
2215 2184
Std. Dev. 45.00 43.37

Y%ile linnyears

95% 20 64.75 Slightly above
99% 100 155.42 tolerance (close
99.6% 250 29243 enough for now)
99.9% 1,000 678.22

Add Limit and/or convert 1@100 to Single Shot to reduce
Reinstatement Premium

PR ———r—— wimsRe PR 19
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Structure Comparison
Iterations 2-4
= Tolerances:

" Net 1-100 OEP = $131.25M
= Cost = $30.0M

Margin Net 1-100

Iteration Limit AAL Upfront Cost $ % w/ Rl Prem
2 870.00 27.90 69.17 41.26 59.7% 37.77

3 23000 1251 26.08 13.57 52.0% 155.42

4 250.00 12.79 26.93 1413 52.5% 133.74

Below cost tolerance; slightly above
risk tolerance. Focus on efficiencies
to reduce.

- —— wissRe MR 20

Maximizing Efficiency

Maximizing efficiency = minimizing ceded margin

Two main components to price: 1) Loss cost (EL), 2) Reinsurer margin

* Every reinsurer will see these differently

Some approaches for seeking efficiency:

* Geographic- and Peril-specific layers

* Multi-use / shared limit layers (e.g., “top and drop”, “top and Agg’, etc.)
* Cascading coverage in Occurrence layers

® Accessing “non-traditional” channel

Executing a thoughtful marketing plan is key

* Understand drivers of individual reinsurer portfolios
* Understand how individual reinsurers assess risk (use of vendor models, etc.)
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50M

[300M

. Net 100yr OEP: $140.1M
teration 5 Upfront Cost: $26.3M

Peak Peril Consideration

OEP (x RI Prem)

tal EQ

324 16.0 194
Std. Dev. 738 63.7 435
Cov* 228 399 224
Yile linnyears
50% 2 101 07 65
95% 20 1441 722 78.7
99% 100 3503
99.6% 250 496.3 469.4 305.9

99.9% 1000 882.1 837.2 466.1

EQ drives tail beyond 100yr.
HU less likely >$250M

Top layer EQ only. Lowers cost with minimal impact to net
result.

PR ———r—— wimsRe PR 22

6/2/2019

Additional Considerations
Ceded Margins

Metr 50 xs 50 75 xs 100 75 xs 175 50 xs 250 Total
Limit 50.00 75.00 75.00 50.00 250.00
AAL 557 4.19 219 0.56 1251
LoL 11.1% 5.6% 2.9% 11% 5.0%

Deposit 10.00 8.81 559 190 26.30
ROL 20.0% 11.8% 7.5% 3.8% 10.5%
Margin % 44.3% 52.4% 60.7% | 70.6%| 52.4%

Ceded Margin > 70%

Ceded Margin > 70% outside of company tolerance
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Additional Considerations
Ceded Margins

High

$50M xs $250M NAEQ L m
A - Upper Layers
am have lower LOL,
$75M xs $175M (1@100) cede higher
bl margin %

$75M xs $100M (1@100%)

$50M xs $50M (1@100%) Jaom

1758
Retention
Low  HightOL  saem |
Margin aow mox waa
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Net 100yr OEP: $141.2M

Iteration 6 Upfront Cost: $27.5M

Shared Limit (Top & Drop)
$50M of Total Limit Shared Between:

= $50M xs $250M in 1%t Event EQ
= $25M xs $25M in 2" & 3 Event EQ or HU (1t Event

Shot)

Metric 50 xs 50 75 xs 100 75xs 175 T&D EY

Limit 50.00 75.00 75.00 50.00 250.00

AAL 557 419 219 110 13.06

LoL 111% 5.6% 29% 2.2% 5.2%

Deposit  10.00 881 559 305 2745

ROL 200% 11.8% 7.5% 6.1% 11.0%

5 Margin % 44.3% 52.4% 60.7% | 63.8%] 52.4%

* 0 . "
$25M xs $25M xs $25M 70.6% on “Top” only
Retention Drop (L Free

Shared limits increase combined LOL, lowering total ceded
margin %. Tradeoff for higher cost.
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Additional Considerations
Reinstatement Premium Protection (RPP)

$50M xs $50M

20% Reinstatement Cost is equivalent
to 20% Co-participation on 1st Event

80% Recoveries

RPP cedes away Reinstatement Cost
= Layer ROL = 20%
" RI Cost = $10M (20% of $50M)

IR = Approx. RPP Cost = 10M * 20% = $2M

wissRe MR 26

Net 100yr OEP: $131.2M

Iteration 7 Upfront Cost: $29.5M

Reinstatement Premium Protection

$50M xs $250M NAEQ (Single
Shot)

$25M x5 $25M x5 $25M
tent Drop (1 Free)

RPP increases upfront cost but reduces post-event downside

PR —— wmsRe TR 27




Structure Comparison
Iterations 2-7 ($M)
= Tolerances:

" Net 1-100 OEP = $131.25M
= Cost = $30.0M

Iteration Limit  AAL __ Upfront Cost _Margin $ Margin % Net 1-100

2 870 2790 69.17 41.26 59.7% 37.77
3 230 1251 26.08 1357 52.0% 155.42
4 250 1279 26.93 1413 52.5% 133.74
5 250 1251 26.30 1379 52.4% 140.13
6 250 13.06 21.45 1439 52.4% 14119
7 250 13.06 29.45 16.39 55.7% 131.19
| Both within Risk and Cost Tolerances
PR ———r—— WilkRe LI'PLE 28

6/2/2019

Other Considerations

= Collateralized/ILS Markets
= Cascading Layers

= CAT Aggregate XOL

= Multi-year

© 2010 Wi Towers ton A4 g s wimsRe TR 29

Sense Checking the Stochastic

June 2019 CARe Seminar on Reinsurance 30 °HOLBORN

10



Executing in the Market

The technical must necessarily be weighed against the practical

Simpler and more easily articulable is always better

Overly complex = higher margins without the commensurate benefit

We operate in a very volatile and, in turn, cyclical space

* Anticipating and accounting for the post-loss behavioral element is critical
* When “theory meets practice” in the tail, there are inevitably surprises

Structural stabilizing mechanisms (e.g., multi-year) can be quite helpful
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Holborn Disclaimers

‘The data and analysis herein and any information (collectively “Information”) provided in connection with this (presentation/report) s intended to be used
solely for the purpose of internal evaluation and has been prepared by Holborn on the condition that it shall be treated as strictly confidential and shall not
be communicated in whole, in part, or in summary to any third party, without Holborn's prior written consent.

It should be noted that the Information is provided “as is” and that Holborn disclaims all guarantees or warranties, whether express or implied, with respect
to the Information, including but not limited to, correctness, completeness, currentness, merchantability or fitness for a particular purpose. Further the
Information is based upon both internal and externally sourced data, the accuracy of which has not been independently verified by Holborn. In no event
shall Holborn be liable for loss of profits or any other indirect, special, incidental, or consequential damages of any kind arising from the use of the
Information.

While the Information represents Holborr's best professional judgment, it should be noted that there are many uncertainties and limitations inherent in
any actuarial analysis including, but not imited to, limitations in the availability of data, reliance on outside data sources, the underlying volatility of any
random event, the exercise of professional judgment in estimates and assumptions, etc. Also, liabilites, claims and losses depend upon future
unforeseeable events, including but not limited to unanticipated changes in laws, regulations, inflation, etc. Further estimated cash flows may vary
significantly from amounts actually collected, particularly in the event that a reinsurer is unwilling or unable to perform. In that regard it s probable that
the actual results willdiffer from the Information projected. Thus it s not recommended that decisions be based solely on the Information provided, rather
the Information should be used to augment other available information.

tatements o analysis provided herein should be understood to be observations or applications based solely on Holborn's experience and expertise as a
reinsurance intermediary and risk consultant. Holborn is not authorized to provide legal, accounting, or tax advice all such matters related to these areas
should be reviewed with the client's own qualified advisors.
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Willis Re disclaimers

“Tis ansisis has been prepared by Wills imited andior Wiks Re inc. andor the “Wills Towers Watsar? entty with which you are deaing (Wils Towers Walsor s defined as Wils Lined,
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rein and el possie applcaton. Wiks Towers Vo complteness of

dyss i not inded o 0e relied can be provided upon request, Subject o a
toms of i Disclamer, Wills Towers o answer quesions.

Wil Towers Watson does nat provide fega, accounting, or tax adhice. This anaysis does not consttue, is ot intended 1 provide, and should notbe consiued as such acvie. Quabfied advisers
Shoud be consuled i hese areas.

Wil Towers Watsan mkes 1 ersaiaon,dos o e andasses 10y o Gy o compitenss o, o an ks cbiane by ppicain f, s arsis nd
conclusions provided here
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This iitation of abity does not appy to losses o damage caused by death, persanal iy, ishonesty of any oiher labily which canot e exchuded by .

This analyss s ot inendec 1 be a complete Financial Analyss commuricaton. A complete commuricaton can be provided Uponfequest, Subject o a ferms of s Discaimer, Wills Towers
Watson analyss are avaiable o anwer quesions about s anayss

s ‘osul orcucome, vakaton, o ratg espect 0 AW agency. wills
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Acceptance of s document shall be deemed agreemen fo the above,
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