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SUMMARY

A Basic Model
- Objectives/ Risk Preferences/Opportunity Set

B Important Features of Optimal Solution
- Implied Probabilities/Threshold Prices/ Marginal
Value Of Capital

C Multi- Zone
- Allocating the Cost of Retrocession using
Risk-Adjusted Probabilities

D Large Scale Applications
- Questions Posed and Answers Derived
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Max Expected Ending Funds
Subject to;

Definitions of Funds at End Period....... all Scenarios
Premiums — Retro Costs — Losses + Recoveries

Risk Preference Constraints
Conditional Value at Risk Levels.......... all Levels

Opportunity, Limits
Deals, Retrocession, Ratings, Balance Sheets

Non Negativities, etc. over all scenarios

3
I..Fi.l\lEh AMAMNOAL LLC




Adventures in Risk L

23-26 September 2007 - Christchurch, New Zealand Institute of Actuaries of Australia

Model Inputs
Name Identification
bda Bid/ask spread.
C, Confidence level expressed as a decimal for risk level k
capital Starting capital
cvary Percent limit on loss of capital for risk level k
lossi ; Unit loss of deal j in scenario i
price, Price of deal j as a percent
P, Probability of scenario i
rate Rate of return on investments
tm Percentage of capital as limit on total ceded premiums
trs Transaction costs as a percent
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Decision Variables Determined by Model

Name Identification

a, Alpha value for risk k, which turns out to be VaR for active
constraints

deal, Amount of premium of deal j written

fundsO Beginning period funds net of capital

fundsl, End-of-period funds net of capital in scenario i

gains, Gains from recoveries in scenario i

losses; Losses in scenario i

retro, Amount of premium of deal j ceded

Z,. Excess loss over VaR of funds in scenario i for risk level k
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max
1 Fmdsl, fmdsl,, z,, o, > & funds | expected value of funds at end of period

dea! ety lorser,, goins,

Subject to,

@) Jards() - FEJ ((1 - Ei1- E)pﬂce_,deafj —(1+ 5301+ bﬁ)pﬂcejre.tmf) =0

Imtial funds

Fundsl, - [1 + ﬁ)ﬁmdsﬂ + losses; — gains,

(3 -
= rate x capited End-of-period funds in scenario i
losres, —ZJdeafjfossiJ =0 Losses in scenario i
(4 je
guins;— > retrogloss; ; =10 Cains in scenano

JaT

[Ecmations (23, (3), and (4) can be collapsed into one but we keep them separate here for
ease of exposition.

(3) > retoy = b xcapitad Litnit on retrocessions as a % of capital
JaJ
- fumdsl - o, -z, 20 Walue of excess loss by scenarioi
6 -
(©) > Az, +(1-5)m £ (1-8) owr, xeapilal k CVaR constraints

la)

Bounds on deals and non-negativity constrants

i} ﬁdeafj- = deal Iimitj Lirnit on deal
& 0 <retro; = retrolimity Lirnit on retrocession
-z 510 Mon-negativity constraint on excess loss

Jards(, furdsly, o can otherwase take any value
J‘"P 6
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T

The dual objective is: U, U;, ul,,ug;, ucap Z(l—q)cvark x capital x ucvar, + rate x capital Zui
ucvar,,uz, ;,ubd ,ubruzl,; el

+tm x capital xucap + y_ubd, + > ubr;

jed jed
Corresponding to the  funds0 0=u,—(1+ fate)Zui
Corresponding to the  fundsl, P =U - uz,,

keK

Corresponding to the  deal, 0=—p,(1—trs)(1-bda)u, —ZIOSSL] ul; +ubd,

Corresponding to the  retro, 0= p,(L+trs)(1+bda)u, —ZE” ug, + ucap -+ ubr,
. . 0=u, +ul
Corresponding to the  l0sses; and gains,
0=-u, +ug,
Corresponding to the o, 0=-) uz,; +(1—T)ucvar,
iel
Corresponding to the i 0<-uz,; + pucvar,

We have the following constraints on the dual variables:  uone,
0< ucap
Uz, ;

ucvar,
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EQUIVALENCE OF PRIMAL-DUAL OBJECTIVES

> p fundsl, = > (1-T )evar, x capital x ucvar, + rate x capital ) _u,
(1) iel keK iel
+tm x capital xucap + »_ubd, + > ubr,
jed

jed
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Multiple Zones

Florida
Georgia — Maine
Rest of US

Nationwide Wind
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0
Exceedence Curves for
Florida, Georgia-Maine, Rest of US Wind
OccurencelLosses
20 4
% To illustrate, consider the chance of a $10 billion
S single event loss in each region;
& in Florida the chance of a loss greater than $10 bn is
5 7.9%
% In the coastal states north of Georgia the probability is
2 3.3%
o 10 In the rest of the US, notably Texas and the Gulf, the
probability is
\ Florida Wind 3.7%
ERest of US
Wind
eorgia-Maine
I:I I. T T T T
50 $10,000,000 $20,000,000 $30 000,000 $40,000,000 $50,000,000 $60,000,000

Industry Losses (000's)
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Opportunity
Set

INPUT PRICES Reinsurance Asset/Liability Optimizer Prices
Narme Flarida Wind Gemgﬁitﬁdmai”e Rest US Wind |Mationwide Wind
Tag Fla¥/nd Gthdvnd Cthywnd MYWnd
Linkages MyWYnd
Type ILWY ILWY ILWY I
Flavnd , Gthiyn
Distribution Fla¥vnd GthdWnd Othwnd d,Othvnd
Region L5 LS LS s
Trigger Point
Billions Wind YWind YWind YWind
$1.0
$1.5
$2.0
$3.0
$5.0 26.00% 8.00% 28.00%
$7.5
$10.0 17 .50% 4.50% 20.00%
§12.5 15.00% 4.25% 17.00%
$15.0 13.00% 3.75% 14.50%
$20.0 9.50% 2.75% 2.00% 11.00%
$25.0 7.25% 2.00% 8.75%
$30.0 5.75% 1.75% 7.75%
$40.0 4.50% 1.50% 5.50%
$50.0 4.00% 1.00% 4.50%
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Maximum written Limits Maximum retrocession Limits
" Florida Gepjrgia Rest US | Nationwide " Florida Geh;"gia Rest US | Nationwide
AME | yying | O MaAINE g Wind AME | ying | 1O MEINE Wind
YWind Wind
Tag FlaWwynd | GthfWwnd | OthYwnd MNVWnd Tag Flawnd | GthWnd | OthV¥nd Mwynd
Linkages MNVWnd Linkages Mwynd
Type L4 1L I L4 Type I L L4 L
Fla¥nd,Gthd Flatnd, Gthd
Distributiof FlaWnd [ Gthivnd | Othvvnd [Wnd, Othyvnd Distributiof Flawnd | GthdWnd | OthWWnd Wynd, Othnd
Region s s s Us Region us Us us Us
Trigger Trigger
Foint Point
Billions Wind YWind Wind Wind Billions Wind Wyind Wind YWind
$1.0 §1.0
$1.5 $1.5
$2.0 §2.0
$3.0 $3.0
$5.0 25 25 25 $5.0 10 10 10
$7.45 $7.5
$10.0 25 25 25 $10.0 10 10 10
$12.5 25 25 25 $12.5 10 10 10
$15.0 25 25 25 $15.0 10 10 10
$20.0 25 25 25 25 $20.0 10 10 10 10
$25.0 25 25 25 $25.0 10 10 10
$30.0 25 25 25 $30.0 10 10 10
$40.0 25 25 25 $40.0 10 10 10

$50.0 25 25 25 $30.0 10 10 10
% 12
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Risk Preferences
The risk preference constraints used are as follows:

Probability 30%, CVaR limit of 10% loss of risk capital
Probability 20%, CVaR limit of 20% loss of risk capital
Probability 0.1%, CVaR limit of 100% loss of risk capital

% 13
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Figure 5
Maximum 95% Probability
Rate of Return 90 % Probability . Rate
(Best Scenario) a Of
]
l Probability o 2 Retum
No Loss -
(o || | | N ||| ||| m R S I
- ——————3——F——4 Expected
i HHHHNH (T~ & =
||||||||||“"||II|-0 . ': Zeto
0% Cumulative Pn:n\bal:)llltyr Axis Return
GENERIC CUMULATIVE VIEW gg;gigs'f“e' e.g.a WA
OF RETURNS vs. RISK )
TVaR90 Level i.e. -
the Expected Value .
ORGANISING SCENARIO OUT- gf all 0;:;0$e; XMk |out
- = eyondthe va comes
COMES FROM BEST-TO-WORST | oi'e "= 20 . omes
VaR90

{Best outcomes on left hand side of Graph, worst | TVaR95 4
outcomes to the right)

Minimum — » =
Rate of Return

a
(Worst Scenario) " / % 14
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Optimal Solution

Trigger Florida Georgiato RestUS HNationwide Totals by
(Billions) Wind Maine Wind Wind Wind Layer Percentage
$1.0
$1.5
$2.0
$3.0
$5.0 $19.14 -$10.00 $9.14 5.52%
$7.5
$10.0| %25.00 $25.00 15.08%
$12.5| %25.00 $25.00 15.08%
$15.00 %$25.00 $25.00 15.08%
$20.00 %$13.30 $10.00 $10.00 $33.30 20.09%
$25.0
$30.0
$40.0 $25.00 $25.00 15.08%
$50.0) $10.00 $13.30 $23.30 14 0B%
Totals by Zone | $117.44 $48.30 $10.00 -$10.00 $165.74
Fercentage 70.86% 29.14% b.03% -b.03% 100.00%

% 15
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Threshold Prices

ILWY Florida Wind
Available Retro Available
Trigger Price {Pre- Threshold Awvailable Optimal Cover Threshold Retro Optimal  Retro
{Billiions) hid/ask]) Price Cover Limit Solution Marginal Price Limit Retro Marginal
$1.0
$1.5
$2.0
$3.0
$5.0 20.00% 26.00% 25 $19.14 20.45% 10 B.11%
$7.5
$10.0 17.50% 15.99% 25 $25.00 1.30% 12.53% 10 547 %
$12.5 15.00% 13.41% 25 $25.00 1.43% 10.49% 10 -4 96%
$15.0 13.00% 12.03% 25 $25.00 0.853% 8.43% 10 -3.93%
$20.0 8.50% 9.50% 25 $13.30 7 A7 10 -2.23%
$25.0 £ .20% 747 % 25 -0.24% 5,80 % 10 -1.45%
$30.0 5.80% b.21% 25 037 % 4.590% 10 -0.99%
$40.0 4.50% 5.20% 25 -0.63% 4.11% 10 -0.43%
$50.0 4.00% 4.00% 25 $10.00 3.15% 10 -0.94%
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Threshold Prices

ILWY Georgia to Maine Wind
Available Retro Available
Trigger Price {Pre- Threshold Available Optimal Cover Threshold Retro Optimal  Retro
iBilliions) hid/ask]) Price Cover Limit Solution Marginal Price Limit Retro Marginal
$1.0
$1.5
$2.0
$3.0
$5.0 8.00% 10.09% 25 -1.88% 8.00% 10
$7.5
$10.0 4.80% 5.52% 25 -0.91% 4,37 % 10 0.14%
$12.5 4.30% 4.70% 25 -0.36% 3.71% 10 -0.65%
$15.0 3.70% 3.92% 25 -0 19% 3.09% 10 -0.65%
$20.0 2.80% 2.80% 25 $10.00 2.20% 10 -0.66%
$25.0 2.00% 2.00% 25 0.00% 1.57 % 10 0,47 %
$30.0 1.80% 1.82% 25 -0 0% 1.43% 10 -0.41%
$40.0 1.50% 0.591% 25 $25.00 0.53% 0.70% 10 -0.858%
$50.0 1.00% 1.00% 25 $13.30 0.759% 10 0.23%
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Threshold Prices

ILW Rest US Wind
Available Retro Available
Trigger Price {(Pre- Threshold Available Optimal Cover Threshold Retro Optimal  Retro
iBilliions) hid/ask) Price Cover Limit Solution Marginal Price Limit Retro Marginal
$1.0
$1.5
$2.0
$3.0
$5.0
$7.5
$10.0
$12.5
$15.0
$20.0 2.00% 2.00% 25 $10.00 1.57% 10 0,47 %
$25.0
$30.0
$40.0
$50.0

% 18
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Threshold Prices

ILW Nationwide Wind
Available Retro Available
Trigger Price {Pre- Threshold Awvailable Optimal Cover Threshold Retro Optimal Retro
iBilliions) hid/ask) Price Cover Limit Solution Marginal Price Limit Retro Marginal
$1.0
$1.5
$2.0
$3.0
$4.0 20.00% 43 69% 25 14.12%  34.85% 10 $10.00 7.54%
$7.5
$10.0 20.00% 23.64% 25 -3.27 % 18.71% 10 -1.42%
$12.5 17 . 00% 19.28% 25 -2 05% 15.23% 10 -1.95%
$15.0 14.50% 1b.55% 29 -1.67 % 13.10% 10 -1.54%
$20.0 11.00% 12.81% 29 -1.63% 10.13% 10 -0.96%
$25.0 8. 7/0% 8.92% 29 -1.10% /.04 % 10 -0.95%
$30.0 7 0% 8. 16% 29 -0.41% b.43% 10 -1.40%
$40.0 5.50% b.50% 29 -0.90% 5.14% 10 -0.39%
$50.0 4. 50% 4.85% 25 -0.31% 3.83% 10 -0.74%
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Expected Ending Balance Sheet (Millions $US)

Adventuresg:

23-26 September 2007 - Christ . of Australia
Liahilities
Initial Capital $100.00
Expected Retained Earings §5.58
Capital and Surplus F105.55

Expected Income statement

Incorme
YWyritten Premium $19.00
Ceded Premium -52.80
Met written Premium $16.20
Investrent Incorme $0.00
$16.20
Expenses
Expected Losses -§8.39
Expected Recoveries $2.95
Expected Met Losses -§5.44
Brokerage & Acquisition expense -52.18
General & Administrative $0.00
Expected Profit $5.68

Expected Rate on Equity 5.58%

Exposure Report

Total Met Exposure 15574
Met Premium to Net Cover a.10
Leverage: Exposure/Capital 1.56
Underwriting Report

Fremiums Written $19.00
Premiums Ceded -§2.80
Expected Losses -§8.39
Expected Recoveries $2.95
Expected Underwriting Frofit 51076

Fortfolio Loss Ratios
Met YWritten Premiums $16.20

Expected Met Losses 5544 20
Expected Met Loss Ratio J3.57%
LANE ANARCAL LLC
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ected Ending Balance Sheet (Milions $U5) [ T T ==~ _
\ sisss | T T T=eal
L e NP
iabiltes b T ——
it wooo | T T ..
=<
L= e
$19.00
$2.80

jums}
jumed

| E}{pected Endmg Balance Sheet (Milllions $L15)

Acsets

Liabilities
Initial Capital $100.00
Expected Retained Earnings b0.50
Capital and Surplus

P103.55

P103.55

% 21
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== Expected Income statement

. |Income

e — Written Premium $19.00

. Ceded Premium -§2.80

e, | Met written Premium %1620
meieit |vestment Income $0.00
e $16.20

xposure Report
otal Met Exposure
et Pr

Premiurm to Net Cover
Lgverage: Exposure/Capital

\
Uredenwriting Report
Pramiums Witten }[ E rl 5 E 5
Prekiums Ceded
Exphcted Losses
Expéfted Recoveries

O Expected Losses -h5. 55
Expected Recoveries b2 95
Expected Met Losses -§5.44

Brokerage & Acquisition expense 5218

General & Administrative $0.00

Expected Profit $5.55
Expected Rate on Equity 8.58% 2
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== EXposure Report

E
Assets 1

o ¢ | Total Met Exposure $155.74

Initial Capital !
Expected Refained §

e et Premium to Met Cover 0.10

Incorme 1

v Leverage: Exposure/Capital 1.50

nges
Fpected Losses
Expected Recovel

sevd Underwriting Report

®eneral | & Administr
1

,’Expecled Profit

e Premiums Written $15.00
ciizee ) Premiums Ceded -52.80
e | Expected Losses -5 .34
e |Expected Hecoveries b2.95

Expectad Underwriting

Portfolio Loss Ratios

Expected Underwriting Profit 10,76

" |Portfolio Loss Ratios

‘ Met Written Premiums $16.20
| Expected Met Losses $5.44
Expected Met Loss Ratio 3357 %

% 23
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RANKING THE WRITES
Available
Trigger Price (Pre- Threshold Awailahle Optimal Cover
Zone (Billiions) hid/ask) Price Cover Limit Solution Marginal
FLA $12.5 15.00% 13.41% 25 $25.00 1.43%
FLA $10.0 17.80% 15.99% 25 $25.00 1.36%
FLA $15.0 13.00% 12.03% 25 $25.00 0.858%
GEO $40.0 1.50% 0.91% 25 $25.00 0.53%
GEO $50.0 1.00% 1.00% 25 $13.30 0.00%
RUS $20.0 2.00% 2.00% 25 $10.00 0.00%
GEO $20.0 2.80% 2.80% 25 $10.00 0.00%
FLA $50.0 4.00% 4.00% 25 $10.00 0.00%
FLA $20.0 2.50% 8.50% 25 $13.30 0.00%
FLA $5.0 26.00% 26.00% 25 $19.14 0.00%
GEO $25.0 2.00% 2.00% 25 0.00%
GEO $30.0 1.80% 1.562% 25 0.02%
GEO $15.0 3.70% 3.92% 25 0.19%
FLA $25.0 7.20% 7.47% 25 0.24%
HWWY $50.0 4.80% 4.85% 25 -0.31%
GEO $12.5 4.30% 4.70% 25 0.36%
FLA $30.0 £.80% B.21% 25 0.37%
HWWY $30.0 7.70% 5.16% 25 0.41%
FLA $40.0 4.50% 5.20% 25 -0.63%
NWW $40.0 5.50% B.50% 25 -0.90%
GEO $10.0 4.50% £.52% 25 0.91%
HWWY $25.0 8.70% 8.92% 25 -1.10%
NWWY $20.0 11.00% 12.81% 25 -1.63%
NWW $15.0 14.50% 16.58% 25 -1.87%
GEO $5.0 5.00% 10.09% 25 -1.88%
NWWY $12.5 17.00% 19.28% 25 -2.05%
NWW $10.0 20.00% 23.64% 25 -3.27% % 24
NWW $5.0 28.00% 43 69% 25 -14.12% LANE FNANCAL LI C
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RANKING THE RETROS
Retro
Trigger Threshold Awvailable Optimal Retro
Zone ([Billiions) Price Retro Limit Retro  Marginal
NWW $5.0 34.85% 10 $10.00 7.54%
GEO $5.0 8.00% 10 0.00%
GEO $10.0 4.37% 10 -0.14%
GEO $50.0 0.79% 10 -0.23%
NVWW $40.0 5.14% 10 -0.39%
GEO $30.0 1.43% 10 -0.41%
FLA $40.0 4.11% 10 -0.43%
GEO $25.0 1.67% 10 -0.47 %
RUS $20.0 1.57% 10 -0.47 %
GEO $12.5 371% 10 -0.65%
GEO $20.0 2.20% 10 -0.66%
GEO $15.0 3.09% 10 -0.668%
HVWW $50.0 3.83% 10 -0.74%
GEO $40.0 0.70% 10 -0.858%
FLA $50.0 3.15% 10 -0.94%
NWW $25.0 7.84% 10 -0.95%
HVWW $20.0 10.13% 10 -0.95%
FLA $30.0 4.90% 10 -0.99%
NV $30.0 B.43% 10 -1.40%
HVWW $10.0 18.71% 10 -1.42%
FLA $25.0 5.858% 10 -1.45%
NVWWY $15.0 13.10% 10 -1.54%
NWW $12.5 15.23% 10 -1.95%
FLA $20.0 747% 10 -2.23%
FLA $15.0 9.43% 10 -3.93%
FLA $12.5 10.49% 10 -4.96%
FLA $10.0 12.53% 10 -5 47 % % 25
FLA $5.0 20.45% 10 -£.11% LANE FINANOAL LLC
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Optimal Risk Report for problem: Multi zone wind. Generated on 08/13/05 and time 17:10:11

Capital (Million) 100
Trangaction Cost% 10.00%
Bidfdsk Spread¥ 0.00%
Imvestment Returm 0.00%
Retra Limit as %Capital 50.00%
Problem Class Oistribution Baged
Model Mame basicmod.gms

Fisk Actual, Limits, and Technical Data

Prob% Wah Ch'al Limit Alpha
Y%loss Y%loss Cw'aR
30.00% 14 .02% -3.6R% -10.00%
20.00% 14 .02% -20.00% -20.00%
0.10% -03.42% -100.00% -100.00%

Other Solution Information and %aR and CvalR Yalues

Written Premium 19.00
Ceded Premium 2.80
Expected Retained Earnings 050
Marginals on Retrocession Maximum 0.00
Risk adjusted marginal return on capital b.78%
Marginal return per dollar of non-risk capital 1747 %

S11.47
-14.02
4342

Cual

0.00
0.57 Binding
41.09 Binding

% 26
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YWaR and CvaR Yalues along the Distribution
Prab% “aR ChvaR
Seloss(-) YoLloss(-)
100.00% 24.02% 3.55%
90.00% 24.02% 5.57 %
80.00% 14.02% 5.52%
70.00% 14.02% 4.30%
60.00% 14.02% 2.68%
50.00% 14.02% 0.41%
40.00% 14.02% -2.99%
30.00% 14.02% -3.66%
20.00% 14.02% -20.00%
10.00% 4.88% -50.16%
8.00% 4.85% -56.27 %
5.00% -20.12% £3.71%
7.00% -20.12% -65.94%
6.00% -45.12% -77.20%
5.00% -70.12% -52.12%
4.00% -70.12% -85.12%
3.00% -53.42% -86.77 %
2.00% -83.42% -85.45%
1.00% -83.42% -93.48%
0.90% -53.42% -94.15%
0.80% -53.42% -94.24%
0.70% -93.42% -84 .36%
0.60% -93.42% -94.52%
0.50% -93.42% -94.74%
0.40% -53.42% -25.07%
0.30% -53.42% -25.61%
0.20% -93.42% 96.71%
0.10% -93.42% -100.00%
0.09% -93.42% -100.73%
0.05% -53.42% -101.65%
0.07 % -53.42% -102.82%
0.06% -93.42% -104.39%
0.05% -93.42% -106.58%
0.04% -53.42% -109.87 %
0.03% -53.42% -115.35%
0.02% -103.42% -123.82%
0.01% S131.72% -136.72%
5.0E-05 -141.72% -141.72%
0.00% -141.72% -141.72% % 27
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Optimal Solution

Trigger Florida Georgiato RestUS HNationwide Totals by
(Billions) Wind Maine Wind Wind Wind Layer Percentage
$1.0
$1.5
$2.0
$3.0
$5.0 $19.14 -$10.00 $9.14 5.52%
$7.5
$10.0| %25.00 $25.00 15.08%
$12.5| %25.00 $25.00 15.08%
$15.00 %$25.00 $25.00 15.08%
$20.00 %$13.30 $10.00 $10.00 $33.30 20.09%
$25.0
$30.0
$40.0 $25.00 $25.00 15.08%
$50.0) $10.00 $13.30 $23.30 14 0B%
Totals by Zone | $117.44 $48.30 $10.00 -$10.00 $165.74
Fercentage 70.86% 29.14% b.03% -b.03% 100.00%
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Cumulative Probability
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25%

* Premium Received

Scenario Murnber
T T T

. ~ SN SR S N f ~ S o 2 N .
RN R R L SR e LR R R SR R R R R

0%

R

| Premiurm with no Loss | ':

o - 25% U

Premium r

lessLoss } n

Showing Composition of i E

Portfolio Returns by Scenario, ¥

Ranked Best-to-Worst l

(Cumulative Exceedence Curve in Blue) !
F a0

O Fremium Received OFLA Losses

O GEC Losses ORUS Losses

- -100%
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25%,
Recoveries
‘ ", Premium Received
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- L u
- = 0 -25%
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less Loss i S n
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- - T g
Portfolio Returns by Scenario, u
i
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- - F
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L 75%
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OGED Losses ORUS Losses \-
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-100%
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25.00%
‘L-\.
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How should Retro Premium Be Allocated ?

OPTIMAL PORTFOLIO COMPOSITION BY ZONE

(Expected returns calculated using original sample probabilities)

FLA GED RUS N TOTAL

Premium by zone| $13.02 $0.75 $0.20 -$2.80 $16.20

Transaction cost| $1.80 $0.03 $0.02 $0.23 $2.18

Het premium by zone| §16.21 $0.70 $0.18 -53.08 $14.02

a priori Expected losses by zone| $3.03 $0.21 $0.10 -52.95 §5.44
a priori Expected profit by zone| §3.14 $0.50 $0.08 -50.13 $5.58

OR

a priori Expected recoveries by zone| §$1.31 $0.64 $1.00

Allocating premium (by Exp. Recoveries)| §1.37 $0.66 $1.05
Expected profit net of recoveries| §3.038 §0.47 $0.03 [ 35.58
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Institute of Actuaries of Australia

How should Retro Premium Be Allocated ?

OPTIMAL PORTFOLIO COMPOSITION BY ZONE (Risk Adjusted B asis)
(Hisk adjusted expected amounts use the implied probability vector)
FLA GEO RUS W TOTAL
Premium by zone| $18.02 $0.78 $0.20 -$2.80 $16.20
Transaction cost| $%1.80 $0.08 $0.02 $0.25 $2.18
Met premium by zone| $16.21 $0.70 $0.18 -$3.03 $14.02
Risk Adjusted Expected losses by zone| $15.43 $0.60 $0.18 -53.72 $12.49
Risk Adjusted Expected profit by zone| §0.73 $0.11 $0.00 $0.64 | §153
OR
Risk Adj. Expected recoveries by zone| 5214 $0.64 $0.95
Allocating premium ( by RAERecoveries)| $1.77 $0.53 §0.78
Expected profit net of recoveries| §1.15 §0. 22 $0.16 [ 5153
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How should Retro Premium Be Allocated ?

Allocating Retrocessional Premium to Zones
FLA GEOD RLIS
Froportionate to Exp. Loss 44% 22% 34 %%
Froportionate to Risk Ad). Exp. Loss  57% 17 % 0%

Hetro Cost
f3.05
53.05
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Allocating Capital

FLA GEQ RUS NWW Premium DUAL
Worst 20% of Scenarios
A Prior 20.0%
Expected Loss 14037 059 012 577 $14.02 -20% 0.67
EL Allocation of Retro $0.93 $0.02 %0.00
3939 067 012
893.0% 1.7% 0.3%
Worst 0.1% of Scenarios
A Priori 0.1%
Expected Loss $115.35 57 .85 B0 45 F10.00 $14.02 -100% 41.09
EL Allocation of Retro $0.93 $0.05 $0.00
F114.45 5 .79 B0.47
893.3% B.3% 0.4%
Ahsolute Waorst Scenario
M axirmum $117.44 f48.30 $10.00 §£10.00 f14.02 -141.72%
067 027 $0.06
$116.77 F48.03 294
B6.8% 27.8% 5.7 %
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Allocating Capital

FLA GEO RUS NWW Premium DUAL
Worst 20% of Scenarios
Implied an worst 20% 28 6%
Risk Adj. Expected Loss te3.87 $1.79 $0.31 832 w1402 -34% 0.67
RAEL Allocation of Retro $0.96 f0.03 $0.01

$52.91 $1.75 $0.30

95.3% 3.2% 0.56%
Worst 0.1% of Scenarios
Implied an worst 0.1% 1.0%
Risk Adj. Expected Loss $109.74 29 32 »1.78 F10.00 1402 117 % 41.09
RAEL Allocation of Retro 073 021 $0.01

F105.596 2511 w177
7759% 20.8% 1.3%

Absolute Worst Scenario
M aximurm F117.44 $45.30 F10.00 F10.00 B14.02 141 72%
BO.B67 0.2 006
BT b45.03 =94

BE.8% 27 8% 5.7 %
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Allocating Capital

0% Dual
0.1% Dual

Healtive Dual “alue
O.&7 1.6%
41.09 O3 . 4%

41.7h T00.0%

39

AMAMNOAL LLC



Adventures in Risk A
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Allocating Capital

FLA GEOD RUS NWW Premium DUAL
Risk Adjusted Capital Allocation 79.5% 20.9% 1.3%
RACA Dollar Basis $79.5 $20.9 $1.3
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END

MLANE@LANEFINANCIALLLC.COM

KRESEUR@RISKONTROLLER.COM
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