Reinsurance Optimisation

Weighing risk transfer with capital requirement and cost impact

Chris van der Merwe
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Why use reinsurance?
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Why use reinsurance?
Great Fellowship exam question

1. Access to underwriting, pricing and claims handling expertise

2. Access to valuation basis benchmarks

3. Skin-in-the-game independent confirmation of product and pricing

4. Provide liquidity / financing for upfront expenses

5. Decrease capital requirements / meet regulatory ;olvency
6. Decrease risk of failure / probability of ruin

7. Improve Return on Capital

8. Decrease volatility of earnings

-
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When to use reinsurance?
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Framework for selecting capital management action to implement
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Evaluating reinsurance strategies

Capital Requirements
Considerations

Impact on required Additional risk
capital introduced

Renewals required
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Profit and Loss (P&L)
Considerations

Capital generation

=

Cost of
reinsurance

P&L volatility Timing and
dividends

Implementation & Approval

of Cover

Time required to
implement
arrangement

Availability

Flexibility of
arrangement
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Regulatory
approval
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Impact on capital requirements
Sliding scale reinsurance commission

50% Quota Share
60% Claims ratio
Fixed reinsurance commission:
20% (of ceded premium)
Insurer expenses:
157
Reinsurer expenses:

10% (of ceded premium)
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Premium received
Premium Ceded
Claims incurred
Claims ceded

RI commission

Expenses

Net result

| Insurer | Reinsurer
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Impact on capital requirements

Sliding scale reinsurance commission

Sliding Scale Commission
Percentage of premium ceded
Varies linearly in line with, but
opposite fo, emerging claims ratio

Both upside and downside potential
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Claims Ratio

Commission Rate
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Impact on capital requirements
Sliding scale reinsurance commission

Insurer A
Fixed 20%

Insurer B Premium received
Sliding Scale Premium Ceded

Claims incurred
Claims ceded
RI commission
Expenses

Net result
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Impact on capital requirements
Sliding scale reinsurance commission

Insurer A
Fixed 20%

Insurer B Premium received
Sliding Scale Premium Ceded

Claims incurred
Claims ceded
RI commission
Expenses

Net result
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60% CR 50% CR 70% CR
A B A B A B
100 100 100 100 100 100
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Reinsurance optimisation with simulation software

Frequency and Severity modelling
<+ Portfolio

Class of business Frequency Severity

< Poisson < Gamma

)/
0‘0

Reinsurance cover

)/
0‘0

. ) ) % Neg Binom % Lognormal
Claims inflation 9 g

)/
0‘0

% Normal < Weibull

‘0

Book growth

X/
*

Currency movements
Claim size

)/
0‘0

]
f
1
)/
0‘0

Frequency: Monthly or Annual

WO T wﬂ“’?"’éﬁ’-‘ FTETRE e
el i LR AT Ly i
R TGN B R
' S § " i 8 : ‘
; Rk alh di B Rl )
b*%‘”’fﬂ){[v\"‘é{ ORETE AT A
05 Uy Ny % Sy A

o —

L) Milliman 18



Reinsurance optimisation with simulation software

Measures used to compare
reinsurance performance

* Mean

» 1-in-4 year earnings variability

= 1-in-20 year severe earnings shock
= 1-in-200 year capital requirement

Percentiles based on Gross and Net of
reinsurance

» Deterministic capital calculations (SII/ECAP)
= Accurate net underwriting performance range
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Optimising Fire Portfolio | Line of Business and Current Reinsurance

Personal and Commercial Business (80/20 Split)
Budgeted Premiums 2025: 750mil
Budgeted Claims Ratio 2025: 55%

Two reinsurance treaties

U 0O O O

Catastrophe Excess of Loss

50% Commercial Quota Share
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Optimising Fire Portfolio | Distribution fitting

Histogram of Fire Comm and Pers i e W

1-mle-Tnorm 2-mle-weibull 3-mme-gamma
Kolmogorov-Smirnov statistic 0.04310253 0.07424306 0.2706101
Cramer-von Mises statistic 2.27581055 15.88445700 143. 3490359
Anderson-Darling statistic 32.67594060 91.56310426 740.9700014

600

§ Group Goodness-of-fit criteria
5 . 1-mle-Tnorm 2-mle-weibull 3-mme-gamma
= Fire Pers Kaike : . .
S _ Akaike's Information Criterion 215897.5 215745.2 219352.8
E Fire Comm Bayesian Information Criterion 215911.5 215759.2 219366. 8
Mean ’ i ’ Skewness ’ Kurtosis ’
Dev
Observed 553958.7 1315571 3.990074 20.81414
1 1 0001 000 000
Value (log scale) Inrom 1208695.2 17432781 179.377020 48983.57886

weibull _519783.2 1199372 7.113102
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Optimising Fire Portfolio | Simulation

> For each of 50k simulations
> For Fire Personal
> Simulate number of claims from Fire_Personal Freq distribution
> Simulate severity of each claim from Fire_Personal Sev distribution
> For Fire Commercial
> Simulate number of claims from Fire_ Commercial_Freq distribution
> Simulate severity of each claim from Fire_ Commercial_Sev distribution

> Each row represents one month

L) Milliman
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Optimising Fire Portfolio | Simulation

> For each of 50k simulations
> For each of 12 months

> For Fire Personal
> Simulate nr of claims from Fire_Personal Freq distribution
> Simulate severity of each claim from Fire_Personal Sev distribution

» For Fire Commercial
> Simulate nr of claims from Fire_Commercial_Freq distribution
> Simulate severity of each claim from Fire_Commercial _Sev distribution

» Each row represents one year

L) Milliman
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Optimising Fire Portfolio | Gross Modelled Results

Measure

1-in-4 (25" Percentile)
Mean

1-in-4 (75" Percentile)
1-in-20 (95" Percentile)

1-in-200 (99.5t" Percentile)
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Optimising Fire Portfolio | Gross Modelled Results

Measure Earned Premiums Claims Claims Ratio
1-in-4 (25" Percentile) 750 (379) 51%
Mean 750 (432) 58%
1-in-4 (75" Percentile) 750 (498) 67%
1-in-20 (95" Percentile) 750 (595) 79%
1-in-200 (99.5t" Percentile) 750 (694) 93%
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Optimising Fire Portfolio | Net of Reinsurance

Measure

1-in-4 (25t)
Mean

1-in-4 (75%)
1-in-20 (95t)

1-in-200 (99.5)

L) Milliman

Gross Claims

(367)
(430)
(479)
(614)

(706)

Nr of Claims
attaching to XoL

Claims Ceded to
XolL

19

34

45

Claims ceded to
Commercial QS

36

42

45

58

66
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Optimising Fire Portfolio | Net of Reinsurance

Measure

1-in-4 (25t)
Mean

1-in-4 (75%)
1-in-20 (95t)

1-in-200 (99.5)
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Gross Claims

(367)
(430)
(479)
(614)

(706)

Nr of Claims
attaching to XoL

Claims Ceded to
XolL

19

34

45

Claims ceded to
Commercial QS

36

42

45

58

66

Net Claims

(330)
(379)
(413)
(522)

(595)
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Optimising Fire Portfolio | RI Premiums and Rl Commission

Measure

1-in-4 (25t)
Mean

1-in-4 (75%)
1-in-20 (95t)

1-in-200 (99.5)
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Catastrophe XoL

Commercial Quota Share
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Optimising Fire Portfolio | RI Premiums and Rl Commission

Measure

1-in-4 (25t)
Mean

1-in-4 (75%)
1-in-20 (95t)

1-in-200 (99.5)
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XoL Premium

(10)
(10)
(10)
(10)

(10)

Catastrophe XoL

Reinstatement
Premium

0
(1)
(2)
©)
(4)

Total XoL
Premium

(10)
(11)
(12)
(13)

(14)

Commercial Quota Share
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Optimising Fire Portfolio | RI Premiums and Rl Commission

Measure

1-in-4 (25t)
Mean

1-in-4 (75%)
1-in-20 (95t)

1-in-200 (99.5)
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XoL Premium

(10)
(10)
(10)
(10)

(10)

Catastrophe XoL

Reinstatement
Premium

0
(1)
(2)
©)
(4)

Total XoL
Premium

(10)
(11)
(12)
(13)

(14)

Commercial Quota Share

Premium Sliding Scale Total QS

07=To[<To Commission Premium
6) 26 (48)
(75) 21 (X))
) 17 (57)
6) 1 (63)
6) 1 (63)
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Optimising Fire Portfolio | Reinsurance Cost

Measure

1-in-4 (25™)
Mean

1-in-4 (75™)
1-in-20 (95™)

1-in-200 (99.5t)
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Gross
Premium

750

750

750

750

750

Gross
Claims

(367)
(431)
(479)
(614)

(707)

Premiums
less claims

383

319

271

136

43
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Optimising Fire Portfolio | Reinsurance Cost

Measure Premium Clams  lessclaims |  Ceded  Recovered  Recelved
1-in-4 (25t) 750 (367) 383 (85) 37 26
Mean 750 (431) 319 (86) 52 22
1-in-4 (75t) 750 (479) 271 (87) 66 18
1-in-20 (95t) 750 (614) 136 (88) 92 11
1-in-200 (99.5t) 750 (707) 43 (89) 111 11
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Optimising Fire Portfolio | Reinsurance Cost

Measure

1-in-4 (25™)
Mean

1-in-4 (75™)
1-in-20 (95™)

1-in-200 (99.5t)
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Gross
Premium

750

750

750

750

750

Gross
Claims

(367)
(431)
(479)
(614)

(707)

Premiums
less claims

383

319

271

136

43

Premium
Ceded

(85)
(86)
(87)
(88)

(89)

Claims
Recovered

37

52

66

92

111

Commission
Received

26

22

18

11

11

Reinsurance
Cost

(22)
(12)
&)
16

34
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Optimising Fire Portfolio | Capital Requirement and Rl Reduction

Measure

1-in-4 (25™)
Mean

1-in-4 (75™)
1-in-20 (95t™)

1-in-200 (99.5t")
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Gross Claims

Net of Reinsurance
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Optimising Fire Portfolio | Capital Requirement and Rl Reduction

Measure

1-in-4 (25™)
Mean

1-in-4 (75™)
1-in-20 (95t™)

1-in-200 (99.5t")
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Claims

(367)
(431)
(479)
(614)

(707)

Gross Claims

Nominal diff
to mean

64
0
(48)
(183)

(276)

% of NAV

6%
0%
(4%)
(17%)

(25%)

Net of Reinsurance
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Optimising Fire Portfolio | Capital Requirement and Rl Reduction

Measure

1-in-4 (25™)
Mean

1-in-4 (75™)
1-in-20 (95t™)

1-in-200 (99.5t")
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Claims

(367)
(431)
(479)
(614)

(707)

Gross Claims

Nominal diff
to mean

64
0
(48)
(183)

(276)

% of NAV

6%
0%
(4%)
(17%)

(25%)

60m

Capital Requirement

Claims

(330)
(379)
(414)
(522)

(595)

reduction

Net of Reinsurance

Nominal diff
to mean

49
0
(35)
(143)

(216)

% of NAV

4%
0%
(3%)
(13%)

(20%)
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74

Cover Ratio following Unexpected Loss
Varying SL Attachment Point
Total Loss Ratio
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Thank you

Questions or Comments?

Chris van der Merwe
CHRIS.VANDERMERWE@MILLIMAN.COM
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