. Overview

Completion of the Capital Consumption paper

A

A Actuaries need to link to the larger Modern Finance world

A Just chose the wrong analogue (project / capital transfer / IRR)
A

More appropriate financial analogue = loan portfolio
— Insurance capital is a Shared Asset

— Two distinct types of usage: consumptive and non-
consumptive

— Parent company guarantees shortfalls

A ROE replaced by Economic Value Added (EVA) as decision
metric
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. Parental Guarantees

AMerton-Perold: “risk capital” for a

business unit should be cost of A Insurer provides shortfall guarantee to
parental guarantee to make up any each policy it underwrites
operating shortfall ,

A Guarantee is issued by the entity in

AValuing this guaral_‘ltee s easy total, similar to a Letter of Credit
when there are capital market (LOC)
equivalents

) o A Exercise of guarantee by product
AWhat apout low liquidity, segment depends on:
informationally opaque guarantees?

_ S — Volatility
— E.g., Insurer portfolio of liabilities

— Price adequacy
— Reserve adequacy

A Company must manage the timing
and size of guarantee exercises (i.e.,
an internal bank run)
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. Insurer Capacity — Definition

ALegitimate standing as a ARequired Capital = fn(Premium,
counterparty is essential to their Reserves, Assets)

market viability A claims-paying ,

rating AFor planning purposes, assume

reserves and assets are fixed A
Required Capital constraint really
means a Premium Constraint

AKey rating variable is capital
adequacy ratio (CAR) = Actual
Capital / Required Capital

AEach rating has a minimum CAR  ARequired Premium Capital =
associated with it excellent proxy for underwriting

) L capacity
Alf Actual Capital is fixed, then there
Is a maximum Required Capital

constraint

GUY CARPENTER



. Insurer Capacity — Occupation

A Underwriting activity generates A Longer duration business
required capital occupies capacity for a longer

— Either Current Year Premium  time

or Reserves A Any occupation of capacity

A Since insurer is subject to a precludes the insurer from using
maximum Required Capital, that capacity to underwrite other
underwriting activity occupies products

available capacity A Clear opportunity cost
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.Required Premium Capital As Capacity Constraint

IMPACT OF
PLAN RESERVE STRENGTHENING
Required Required
Capital Required Capital Required
Balance Factor Capital Balance Factor Capital

Premium 600 50% 300 420 50% 210

Reserves 1,000 40% 400 1,100 40% 440

Assets 3,000 10% 300 3,000 10% 300

Actual Capital 2,000 1,000 1,900 950
Actual CAR 200% 200%
Min CAR 200% 200%
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. Imputation: Attributing an Observed Fact to a Cause

Facts:
Required
Capital
Balances

Written | | Reserves
Premium @ t=2 @ t=3 @ t=4 @ t=5
ﬂ Required Capital Formula
Required M J\ L
Capital @ t=2 - v e
@ t=1 Q= @ t=4 @ t=5
N _
——

Attribution of Facts: capital transfers to and from the Owner

Foundation of the Feldblum IRR Model
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A Sufficient But Not Necessary Imputation
Look at the Facts

PWritFen Reserves
remium @ t=2 @ t=3 @ =4 @ t=5

[ | ]

Required Capital Formula =N

{} G Required
- Capital
Required J\ L v /

: Balances
Capital =2 N
@ t=1 @ @1=3 @ t=4 @ t=5
N -
—

Attribution: Required Capital = fn(Premiums, Reserves)

*Required capital is a RESULT *No transfers occur!
OF A FORMULA *A FICTIONAL FOUNDATION
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. Insurer Capital Is A Shared Asset

/‘
GLOBAL| <
N
/
_ e Consume On e Tunnel Vision - No
Standalone Basis Awareness Of The Whole
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. Shared Assets Can Be Used Two Different Ways

AConsumptive Use ANon-Consumptive Use
AExample: RESERVOIR AExample: GOLF COURSE
APermanent Transfer To The ATemporary Grant Of Partial

User Control To User For A Period
Of Time

ABoth Consumptive and Non-Consumptive Use
AExample: HOTEL
ATemporary Grant Of Room For A Period Of Time

AGuest could destroy room or entire wing of hotel, which is
Permanent Capacity Consumption
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. An Insurer Uses Its Capital Both Ways

A 1.“Rental” Or Non- A 2. Consumptive
Consumptive

U Results Deteriorate
UReturns Meet Or Exceed

Expectation UReserve Strengthening Is
Required
UCapacity Is Occupied,
Thgn Ré’tumed P UA.k.a. Destroy Your
Undamaged Room, Your Floor, Or

Even The Entire Hotel
UA.k.a. Room Occupancy

GUY CARPENTER



Capital Usage Cost Calculation
Paying for the Parental Guarantee

A Two Kinds Of Charges:

1. Rental = Access fee for LOC
A Function of Capacity Usage (i.e., Rating Agency
Required Capital)
A Opportunity Cost of Occupying Capacity

2. Consumption = Drawdown fee for LOC
A Function of Downside Potential (i.e., segment economic
shortfalls)
A Opportunity Cost of Destroying Future Capacity

Charge portfolio segments for Both Uses of Capital
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.Economic Value Added or EVA

A EVA = Return — Cost of Capital Usage

A Factors in:

— Capacity Usage (finite supply, driven by external S&P
requirements)

— Company Risk Appetite
— Product Volatility
— Correlation of Product with Portfolio

Powerful Decision Metric For Your Consideration
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. Capital Usage Cost Example Calculation

A Charges:

(A) Rental = 5%
(B) Within Capital = 10%
(C) Beyond Capital = 30%

A Required Capital = $5M

A Loss — Exp Loss Capital Usage Cost

A Trial 1: +$2M $5M*5% = $250K

A Trial 2: -$3M $250K + $3M*10% =
$550K

A Trial 3: -$8M $250K + $5M*10% +

$3M*30% = $1,650K

A Steepness of penalty depends on relative difference between (B) Within
Capital and (C) Beyond Capital charges
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. Demo Portfolio Model

1) Loss Generator

Log N Mu

Log N Sigma (~CV)
Expected Loss

Profit Margin

Variable Expense Ratio
Plan Premium
Expected Loss Ratio
Return $

Plan Loss Ratio

Plan Loss $

LOB 1
13.771
30.0%
1,000,000
5.0%

0.0%
1,052,632
95.0%
52,632
95.0%
1,000,000

LOB 2
13.691
50.0%
1,000,000
5.0%

0.0%
1,052,632
95.0%
52,632
95.0%
1,000,000

LOB 3
13.571
70.0%
1,000,000
5.0%

0.0%
1,052,632
95.0%
52,632
95.0%
1,000,000

TOTAL

3,000,000

3,157,895
157,895

3,000,000

A Simplistic simulation model to demonstrate concepts

A “Risk” represented by differences in LogN sigma (CV)

A Can also reflect “stretch” = [Plan LR — True Exp LR]
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. Capital Usage Costs

AOne way to express “risk appetite” A Must be calibrated to portfolio total

or “risk preference” or “emphasis” ,
, _ _ A Differences between (B) and (C)
ADetermines which LOB pays how reflect “kurtosis penalty” —

much for downside / volatility punishing tails

3) Capital Usage Calculation
LOB 1 LOB 2 LOB 3
Required Capital Charge on Premium 40.0% 40.0% 40.0% 40.0%
Capital Usage Charge Adj Factor Due to Reserves 100.0% 100.0% 100.0% 100.0%
(A) Rental Fee 5.0%
(B) Consumption Charge Within Required Capital 10.0% 2.00

(C) Consumption Charge Beyond Required Capital 30.0% 6.00 Total Req Prem Cap

Required Premium Capital 421,053 421,053 421,053 1,263,158
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RAROC and RORAC
Two Axes of Capital Cost

ARORAC = Return on Risk Adjusted
Capital
— Most capital allocation
approaches
— Risk adjusted capital amount

— Constant cost of capital rate

ARAROC = Risk Adjusted Return on
Capital
— Risk adjust the return

— Only to the extent that capital
amount does not reflect risk

AThere is only one degree of
freedom
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RAROC vs RORAC — Demo Model

Constant Profit Margin = 5%

4) Output = RAROC LOB 1 LOB 2 LOB 3
Required Capital 433,333 433,333 433,333 1,300,000
Profit Margin as % of Prem 5.0% 5.0% 5.0% 5.0%
Expected Return on Capital 12.1% 12.1% 12.1% 12.1%
Expected Capital Usage $ Cost 27,158 37,171 54,716 119,045
EVA $ 25,473 15,461 (2,085) 38,849
EVA / Capital 5.9% 3.6% -0.5% 3.0%
Usage Cost / Capital 6.3% 8.6% 12.6% 9.2%
Rental Fee 5.0% 5.0% 5.0% 5.0%
Consumption Charge 1.3% 3.6% 7.6% 4.2%

4) Output = RORAC LOB 1 LOB 2 LOB 3
Required Capital 132,653 376,735 790,612 1,300,000
Profit Margin as % of Prem 5.0% 5.0% 5.0% 5.0%
Expected Return on Capital 39.7% 14.0% 6.7% 12.1%
Expected Capital Usage $ Cost 12,124 34,341 72,580 119,045
EVA $ 40,507 18,291 (19,949) 38,849
EVA / Capital 30.5% 4.9% -2.5% 3.0%
Usage Cost / Capital 9.1% 9.1% 9.2% 9.2%
Rental Fee 5.0% 5.0% 5.0% 5.0%
Consumption Charge 4.1% 4.1% 4.2% 4.2%
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. RAROC vs RORAC @ Zero EVA Pricing

4) Output = RAROC LOB 1 LOB 2 LOB 3
Required Capital 428,003 432,264 439,733 1,300,000
Profit Margin as % of Prem 2.6% 3.6% 5.2% 3.8%
Expected Return on Capital 6.3% 8.6% 12.5% 9.2%
Expected Capital Usage $ Cost 26,892 37,117 55,036 119,045

EVA $ (0)) (0) (0) -

EVA / Capital 0.0% 0.0% 0.0% 0.0%
Usage Cost / Capital 6.3% 8.6% 12.5% 9.2%
Rental Fee 5.0% 5.0% 5.0% 5.0%
Consumption Charge 1.3% 3.6% 7.5% 4.2%

4) Output = RORAC LOB 1 LOB 2 LOB 3
Required Capital 127,156 369,013 803,831 1,300,000
Profit Margin as % of Prem 1.2% 3.3% 6.8% 3.8%
Expected Return on Capital 9.3% 9.2% 9.1% 9.2%
Expected Capital Usage $ Cost 11,849 33,955 73,241 119,045
EVA $ 0 0 0 1
EVA / Capital 0.0% 0.0% 0.0% 0.0%
Usage Cost / Capital 9.3% 9.2% 9.1% 9.2%
Rental Fee 5.0% 5.0% 5.0% 5.0%
Consumption Charge 4.3% 4.2% 4.1% 4.2%
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. Implications for Insurer Management

A Run insurers more like lenders
— Policy limits are “loans in escrow”
— Focus on “principal” and “maturity”

A Rethinking of long-tailed business
— From “investment income machine” to “long-term tenant”
— Tying up capacity, reducing future opportunity set

A Operational sense of shared fate

— Capital allocation sends the message, “Your business unit
should operate like it is standalone, but with less capital.”

— Shared asset sends the message , “Your business unit has
access to ALL the capital, but so do all your colleagues.”

— Anyone can sink the ship
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Thank you

for your attention
TS paper was published in the November 2005 ASTIN Bulletin
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Coples| ol présentation and demo Excel model available from
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