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One Company’s Journey to Realistic
Reporting

Actuarial Life Convention
Edinburgh
November 2004

© Friends Provident 1

2| FRIENDS
.'* PROVIDENT

Demutualised 9 July 2001 — this stood put us in good shape

September 2002 involved in first realistic balance sheet
submission

March 2004 published realistic balance sheet in RNS

November 2004 involved in pilot Individual Capital Assessment
Exercise
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Volatility assumptions & Market Consistency
Data Grouping

Risk Appetite Setting

Diversification

Management Decisions & Policyholder Behaviour
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GAR cost sensitivity to interest rate volatility
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Sensitivity to equity volatility skew for at the money strike
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Sensitivity to equity volatility skew for at the money strike
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* Bid, Mid or Volatility varies by term
Offer implied
volatility rate?
* Atthe same <
2 VA
term? ANA ,‘»‘,?!"'
« Atthe same B '{f’ll
. B>
strike?

Spot strike or
forward strike?
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Value of put option Company ‘ Company [ Company | Company [ Company

1 4 5

Strike 0.75 * 1 million * (1 + risk free rate) * term
Term 5 years ‘ 5 years ‘ 5 years ‘ 5 years ‘ 5 years
Asset type (all UK assets)
FTSE All Share Index 50,934 61,132 65,742 40,638 57,263
Property 17,769 30,824 31,192 24,559 30,997

Rolling 15 year risk free zero

10,733 16,309 11,110 4,546 6,383
coupon bonds

Portfolio of 65% FTSE All Share

and 35% property 36,480 33,336 29,796 23,331 29,103

Portfolio of 65% equity and 35%
15 year risk free zero coupon 18,273 20,954 24,291 14,809 20,622
bonds
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Volatility Company | Company | Company | Company | Company
1 2 3 4 5

Strike 0.75* 1 million * (1 + risk free rate) * term

Term 5 years ‘ 5 years ‘ 5 years ‘ 5years ‘ 5 years

Asset type (all UK assets)

FTSE All Share Index

18.49% 20.18% 20.93% 16.72% 19.55%

Property

12.23% 14.92% 14.99% 13.69% 14.95%

Rolling 15 year risk free zero
coupon bonds

10.49% 11.90% 10.59% 8.45% 9.15%

Portfolio of 65% FTSE All Share
and 35% property

15.97% 15.39% 14.72% 13.44% 14.59%

Portfolio of 65% equity and 35%
15 year risk free zero coupon
bonds

12.35% 12.94% 13.64% 11.54% 12.87%
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Volatility Company | Company | Company | Company | Company
1 2 3 4 5

Strike 0.75 * 1 million * (1 + risk free rate) * term

Term 5 years ‘ 5 years ‘ 5 years ‘ 5 years ‘ 5 years

Asset type (all UK assets)

FTSE All Share Index

18.49% 20.18% 20.93% 16.72% 19.55%

Property

12.23% 14.92% 14.99% 13.69% 14.95%

Rolling 15 year risk free zero
coupon bonds

10.49% 11.90% 10.59% 8.45% 9.15%

Portfolio of 65% FTSE All Share
and 35% property

15.97% 15.39% 14.72% 13.44% 14.59%

Volatility if perfectly correlated

16.57% 18.51% 19.06% 15.73% 18.07%

Portfolio of 65% equity and 35%
15 year risk free zero coupon
bonds

12.35% 12.94% 13.64% 11.54% 12.87%

Volatility if perfectly correlated

16.15% 17.73% 18.00% 14.38% 16.66%
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Volatility Company | Company | Company | Company | Company
1 2 3 4 5

Strike 0.75 * 1 million * (1 + risk free rate) " term

Term 5 years ‘ 5 years ‘ 5 years ‘ 5 years ‘ 5 years

Asset type (all UK assets)

FTSE All Share Index

18.49% 20.18% 20.93% 16.72% 19.55%

Property

12.23% 14.92% 14.99% 13.69% 14.95%

Rolling 15 year risk free zero
coupon bonds

10.49% 11.90% 10.59% 8.45% 9.15%

Portfolio of 65% FTSE All Share
and 35% property

15.97% 15.39% 14.72% 13.44% 14.59%

Volatility if perfectly correlated

16.57% 18.51% 19.06% 15.73% 18.07%

Average correlation

0.90 0.43 0.01 0.38 0.16

Portfolio of 65% equity and 35%
15 year risk free zero coupon
bonds

12.35% 12.94% 13.64% 11.54% 12.87%

Volatility if perfectly correlated

16.15% 17.73% 18.00% 14.38% 16.66%

Average correlation

-0.07 -0.21 -0.14 0.08 -0.09
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Volatility Company | Company | Company | Company | Company
1 2 3 4 5

Strike 0.75* 1 million * (1 + risk free rate) * term

Term 5 years ‘ 5 years ‘ 5 years ‘ 5 years ‘ 5 years

Asset type (all UK assets)

FTSE All Share Index

Property

Rolling 15 year risk free zero
coupon bonds

Portfolio of 65% FTSE All Share
and 35% property

Volatility if perfectly correlated

Average correlation

Portfolio of 65% equity and 35%
15 year risk free zero coupon
bonds

Volatility if perfectly correlated

Average correlation

-0.07 -0.21 -0.14 0.08 -0.09
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Volatility

Company | Company
1 2

Company
3

Company
4

Company
5

Strike

0.75 * 1 million * (1 + risk free rate) ~ term

Term

5 years

5 years ‘ 5years ‘ 5 years ‘ 5 years

Asset type (all UK assets)

FTSE All Share Index

18.49% 20.18% 20.93% 19.55%

Property

12.23% 14.92% 14.99% 14.95%

Rolling 15 year risk free zero
coupon bonds

Portfolio of 65% FTSE All Share
and 35% property

15.97% 15.39% 14.72% 14.59%

Volatility if perfectly correlated

Average correlation

Portfolio of 65% equity and 35%
15 year risk free zero coupon
bonds

Volatility if perfectly correlated

Average correlation
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Diversification
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Next Steps
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Contract A — £1000 guarantee in 10 years with asset share worth £1500 now
Contract B — £1000 guarantee in 10 years with asset share worth £1000 now

Contract C — £1000 guarantee in 10 years with asset share worth £500 now
Versus

Grouped A+B+C = £3000 guarantee with £3500 asset share

Using only general reasoning:

Start Intrinsic Value Option value
Min (gtee — asset share, 0)
Contract A 0 zero Intrinsic + low Time value
Contract B 0 zero Intrinsic + high Time value
Contract C 500 high Intrinsic + low time value
500 = Significant liability
Grouped A+B+C 0 zero Intrinsic + low Time value
= Low liability

A poor grouping rule has destroyed the intrinsic value of the grouped model point relative to the
individual model points.
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Impact of grouping Number of model Costof  Grouping error | Sumofin Sum of Out
points used guarantee understatement | the Money The Money
Individual model points 326,080 1021 o 65 451
© Friends Provident 7
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gt of arousin Number of model | Costof  Grouping error | SumofIn Sum of Qut
pactotgrouping pointsused | guarantee  understatement | the Money The Money

Individual model points
Grouped by:
Outstanding term only

326,080 1,021 o e 51

@ ES ) 2 59
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Impact of grouping Number of model Costof  Grouping error | Sumofin Sum of Out
points used guarantee understatement | the Money The Money

Individual model points 326,080) 1021 o 65 451

Grouped by:
Outstanding term only 40| 85 3% 28 59
Plus by product 0°58= 2320 949 @) 40 316
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) Number of model | Costof  Grouping error | Sumofin Sumof Out
Impact of grouping
points used guarantee understatement | the Money The Money
Individual model points 326,080) 1021 o 65 451
Grouped by:
Outstanding term only 40 885 ) 28 59
Plus by product 40158= 2320 949 [ ) 316
Plus by In the Money / Out the Money 220+2= 4540 %6 @) 65 451
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Impact of grouping Number of model
points used
Individual model points 326,080
(Grouped by:
Outstanding term only 40|
Plus by product 0°58= 2320
Plus by In the Money / Out the Money 2220+ 4,640

then by Degree in the money = J%and 8%bands  4640*3=  13920)

Costof  Grouping error | Sumofin Sum of Out
guarantee understatement | the Money The Money
1021 o 65 451
85 a3 28 5
9419 @) a0 a6
9% @) 625 451
1010 et - 451
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Number of model Costof  Grouping error | Sumofin Sum of Out
Impact of grouping
points used guarantee understatement | the Money The Money
Individual model points 326,080) 1021 o 65 451
Grouped by:
Outstanding term only 40| 85 ) 28 £
Plus by product 40°58= 2320 %9 @) a0 316
Plus by In the Money / Ot the Money 220*2= 4540 9% @) 625 451
then by Degree in the money = 3% and 8% bands 4610*3= 13,920 1010 [ - 451
or by Degree in the money = S%and 15%bands ~ 4640*3=  13,920) 1015 @ 625 451
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Volatility assumptions & Market Consistency

Data Grouping
Risk Appetite Setting
Diversification

Management Decisions & Policyholder Behaviour

I e o o

Next Steps
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Risk appetites can be expressed qualitatively,
quantitatively and through scenario testing

Approach Description Examples
« Probability of survival over * 95% probability of remaining
defined time horizon solvent over 40 years

Target credit ratings AA (S&P) / Aa2 (Moody's)

Quantitative |+ Eamings volatilty Will not suffer downside earnings
measures « Economic capital shock of more than £100m

Target share price

Exposure limits

Allowable loss by risk type

. « Ability to survive defined events | « Ability to survive a 20% fall in the
Scenario- / circumstances stock market

based

Ability to survive disaster at head
office site

QUa”taliVe Extent to which FP is willing to + Will actively seek to make a
. take on particular risk types, or return from credit risk, while
expressions is risk averse minimising operational risk

© Friends Provident 24
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In order to qualitatively describe risk appetite for each
class of risk, the following scale can be used:

Q High appetite for this Risk (RISK-SEEKING)
3 — actively pursue, we have a competitive
advantage in managing this risk

0 Medium appetite for this Risk (RISK-TAKING)
2 — take on when financially beneficial, or in support of
strategic objectives

1 0 Low appetite for this Risk (RISK-AVERSE)
— do not actively pursue this risk, accept only when
necessary to support other objectives

QO No appetite for this Risk (ZERO TOLERANCE)
— do not take on this risk

25
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Risk appetite is a fundamental component of a risk
management framework

m————m——————————— == 1
1 1
! Risk bearing :
Organisational /\L capacity \
ambitions and 1 1
goals — 1
1 1
A | 1
1
: alows ...to be compared \
Constantly | calculation of an- fo- 1
. 1 - 1
srngrg | |
1 1 capllal 1
environment | requirement 1
1 1
RISKI o o e e e e e e e e e e !

management

framework
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Risk appetite can be considered in 2 parts:

= Time horizon
= Confidence level
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/ ‘ Company Z's ambition —to be AAA-rated ‘

Set appropriate risk appetite, Compare to capital
for example a confidence available in Company
level of being solvent Z to meet unexpected
99.99% of the time over a loss, say £Y billion
time horizon of 1 year -
Risk
bearing

Risk
appetite

\

capacity
Calculate economic

capital requirement, « Reduce risk appetite by

say £X billion for revising ambitions

ACTION REQUIRED TO
MEET AMBITION:

* Reduce economic capital
requirement by managing
risks (e.g improving controls)
or removing through hedging

« Increase risk bearing
capacity by raising additional
capital

company Z
© Friends Provident 28
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Once set, the risk appetite should be periodically
reviewed.

A change in risk appetite may be considered because of:

« A change in the business environment, for example regulatory or
market condition changes, resulting in new organisational
ambitions and goals

A significant change in the business’s risk profile, for example a
new cure for cancer causing a shift in mortality expectations

A significant change in business’s risk bearing capacity such as
a change in credit rating changing the cost of raising capital

© Friends Provident 29
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Time horizon Confidence level
= 40 years (virtual run-off) = Positive free assets
- at the end of the time horizon

Testing 90%, 95% and 97%
certainty

But - we should not just consider the position
at run off

Toted assets - ot lisbilties

© Friends Provident 30
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There are several possible methods:

® Time zero stresses or stresses over a period (say 1 year)

® Option pricing formulae
¢ The fan method <E/

Time 0 1 2 3
31
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Examples:
« Investing in one company versus investing in many companies

* The chance of one person dying versus the chance of many
independent people dying

A policy for combined PHI and Term Assurance — the PHI policy
pays out whilst the person is sick the Term Assurance pays when
the person dies.

 Mortality risk in Annuitants versus Term Assurance

The Insurance Industry is built on
the concept of diversification!!

© Friends Provident 3
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Evidence:

At the macro level, there is a substantial correlation between the older parts of
the term assurance population and the annuitant population:

Annuitant Mortality vs Term Assurance Mortality Annuitant Mortality vs Term Assurance Mortality
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Restrictions on © =~
deployment of !
capital limit !
diversification !
benefits :

[ FunD1 |

N

[ PropuCT 1} Product2 |

/7 N

[ MARKET Risk }{ nsurance risk |

7 XN
|Mortality| | Persistency |
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i. If the risks are dependent then add the risks together

If the risks are hedged then subtract the risks from each other

iii. If the risks are independent then can use the square root of the
sum of the squares

iv. If the risks are normally distributed then can use correlations
between the risks to allow for diversification.

v. If the risks are not normally distributed then need to use more
powerful stochastic methods

© Friends Provident 36
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Assume two risks are normally distributed, for different correlations, the relative
size of the risks can change the the diversification benefit

Diversification benefit

© Friends Provident
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« Aggregate risk using
Market Risk Credit Risk Operational Risk correlation between
variables and assuming
that the distributions
underlying the risk types
are normal.

Compiled evidence into
correlation between the

Assumed:

Market Risk Crecit Risk Operational Risk

Probability %
: Probability %
Probability %

major risk types.
Need to do more work
with regards to
correlation in the tails of
the distributions.

Kicked off ABI study into

diversification in  the
tails.

© Friends Provident
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Managing a simple balance sheet with 500 working capital that
covers the RCM:

Assets Liabilities
Asset shares 10,000 10,000
Options and 2000 2000
guarantees
RCM for market risk 500 500
only

There are various levers available to management to influence this
balance sheet:

¢ Hedge
 Variable benefits
« Charge for guarantees

© Friends Provident 40
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i i ;. Charge for
Aim | Hedge Variable benefits | gunrantees |
Using internal Buy derivatives Reduce the Retrospective
Method replicating inthe market  Reduce the EBR future RB P!
" charges
portfolio place assumption
The market risk
Protected if is transferred Lowers the

3 ’ . Lowers the level Reduces

Benefit future volatility but at an vclaul:ry‘raorfe asset of guarantees asset share

is as assumed expensive
bid/offer spread
J L still exposed to
future changes M notbe Reducesthe  May be limited
available, pay a

. ! o it
Risk in the risk free hefty bid/offer customers upside by minimum RB Is it fair?
rate and asset potential guarantees
™ spread
volatility
Impact on RBS  Assets  Liabs Assets  Liabs Assets  Liabs Assets Liabs  Assets Liabs
Asset
shares : ) ) ) : ) ) - @0
Options - - - - - (150 - (100 - 25
RCM - (200 (100)  (500) - (650 ) -
Working 200 - 400 - 200 - 130 - 125
capital
a1
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Short term experience suggests as markets fall lapse rates increase.
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® ®
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2 20w L - g
S ~ =
1.0% L —+ -20.0%
0.0% -30.0%
1 wn e~ o]
A study carried out on behalf of the FSA, “Persisting: | Main reason for lapsing %
why consumers stop paying into policies”, concluded | Mavital and domestic 10%
that the lapse decision is mainly driven by the Product performance 24%
! pse o y y Affordability 58%
policyholder being able to keep up payments. Other 8%
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Next Steps
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- Journey not yet over

Lower Capital
Requirements
Improved Insights

Better Data

Improved Models <ﬂ
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