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Why bother? What is claims inflation?

2

How can we understand and What should we do right now?

model claims inflation?

A
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SInflation —the monster under the bed"

Bloomberg Business, 8 Sept 2011

“Inflation could well be the monster under the bed,” Sullivan said
today at an Insurance Insider conference in London, billed as his first
public speech since he left as chief executive officer of American
International Group Inc. Rising prices “can be more deadly to an
insurer’s economic health than defaults, earthquakes, winter storms, or

tsunamis.”

Insurance Newslink, 5 Oct 2014

The P&C insurance industry is less sensitive to the interest rate environment than the life segment. Fitch
notes, however, that the low rate environment has caused declines in investment eamings, so higher
interest rates would be a moderately positive event. As the insurance pricing environment becomes more

competitive, a growing investment contribution to P&C eamings would be favourable.

Fitch's stress case scenario would have mixed implications for life insurers, although not enough to cause
massive disintermediation effect on the sector given unrealized gains in the bond portfolics. For the P&C
segment, a greater risk is an unexpected rise of inflation causing claim expensive to grow and profitability

to decline.

Swiss Re Sigma, Oct 2010
Inflation, listed as the top concemn for 28 percent of the risk managers, ranked ahead of credit losses and

counterparty risk.
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,Longer-term inflation risks”

Zurich Annual Report 2012

in Japan, New Zealand and Australia in 2011, as well as a favorable underlying loss experience in 2012 including

a 4.3 percentage points improvement from the inclusion of Zurich Santander. These improvements were offset to some
extent by a higher frequency of large losses and lower levels of favorable development of reserves established in
prior years, following an inflation adjustment which increased the reserves for motor third party liability in Argentina.
The higher expense ratio was mainly driven by higher commissions from the inclusion of Zurich Santander and growth

in ~thar hinhor commiccinmn nendicte in 1 otin Ameores ac wwell o hinbar Athar indonareitinn avnoncac linlad $0

FT, 30 April 2015
Axa Investment head urges advisers heed portfolio
inflation risk

Advisers should be aware of potential inflation risks affecting portfolios, with a gradual increase in break-
even inflation rates on the cards, Chris Iggo has warned.

The chief investment officer of fixed income at Axa Investment said: “We still see longer-term inflation
risks, given that break-evens are still below the desired central bank inflation rate of approximately 2 per
cent for the Consumer Price Index. This is true for the US and the eurozone, and for the UK.”

FT, 1 Aug 2014

Shares in Axa have fallen more than 12 per cent since the start of the year amid fears that chronically low
inflation will keep eurozone interest rates lower for longer. Low rates hit insurers' ability to eam from their

large fixed-income holdings.
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How does inflation impact non-life insurance liabilities?

Interaction with
other risks
(e.g. reserve risk,
FX risk)

Sufficiency of
reinsurance cover

Effect on solvency
coverage

Premiums and
expenses in future
underwriting years

Adequacy of
reserves in financial
statements

-

Business strategy:
Risk of a “vicious cycle”
of under-reserving and
under-pricing

”~
E

Diversification
between segments
and economies

Relation to
interest rates

} You can manage only risks you have understood!
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The other side of the coin: CPI vs interest rate

Germany

[ 1-Year Real Interest Rate = 1-Year Nominal Interest Rate Consumer Price Inflation Rates
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Real interest rates are calculated via the Fisher equation
Source: Statistisches Bundesamt, Bundesbank
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Similar picture for the US — until quite recently

USA

i 1-Year Real Interest Rate = 1-Year Nominal Interest Rate

Consumer Price Inflation Rates
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Real interest rates are calculated via the Fisher equation
Source: U.S. Department of Labor, Federal Reserve
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In Brazil, consistent negative real interest rate

Brazil

mmmw 1-Year Real Interest Rate == 1]-Year Nominal Interest Rate (US denominated)

Consumer Price Inflation Rates
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Real interest rates are calculated via the Fisher equation
Source: Bloomberg
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Why bother? What is claims inflation?

2

How can we understand and What should we do right now?

model claims inflation?

A

10
Prof. Dr. Michael Radtke © 2015 Towers Watson, Dortmund University of Applied Sciences and Arts



ASTIN, AFIR/ERM and IACA Colloquia = !nnovation & Invention Amlnstgﬁs

What is claims inflation in a portfolio?

Economic perspective

« Claims inflation = Change in average price of goods or services related to a specific basket of representative claims
« Duetochange in price level and/or change in utilisation

« Explicit cost drivers: » Medical cost and cost of care + Labor costs
» Loss of income « Energy costs o Wage )
: rice : X
« Construction costs « Legal costs inflation\ nflation

- Official price and wage inflation drive elements of claims inflation

Claims inflation versus economic inflation

Implicit claim cost drivers: « Litigiousness « Economic conditions
» Legislative changes » Social factors

« Additional technical claim cost drivers: . Length of claim settlement claims infiation
« Legal obligations for insurers to incorporate inflation in their

calculations (e.g. Ogden Tables in UK, Tribunale Tables in Italy)
> Additive spread between claims inflation and price & wage inflation is called “superimposed inflation” (can be pos or neg)
» These effects of changes in utilisation and quality improvements are explicitly excluded in official inflation indices
- Depending on the portfolio, dependencies between claims inflation and price & wage inflation might not exist

Claims reserving perspective

o Claims inflation = Change in per claim costs in a specific portfolio

« Duetochange in severity and/or change in frequency

o Affects the development factors alongside the diagonals (i.e. in calendar year direction)
e Might lead to under- or over-estimated claims reserves
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Data and mathematical methods need to be enriched with

expert judgment

Historical external changes
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Historical internal changes

» Legislative changes resulting in an increase or decrease of » Portfolio cleansing

legal expenses o Change in business strategy
» New medical diagnostic guidelines » Changes in the Claims department
« Jury decisions and court interpretations o New claims handling software
» Increase in structured annuities
o Introduct_lon of mflatlor_l target by Central Bank Internal reserving practice
« Change in FX rate policy - ~

- Examples

for factors

that affect

changing
~ claim costs

Insurance market specifics

« Claims get regulated by the insurer independent
of fault of driver

« Claims get regulated with specific tables that
include assumptions on inflation

o Market cycle

S

Claims culture

o Increase in awareness on accessibility of compensation
through, e.g., social networks

» Strong lobbying from whiplash victim associations

o Increased litigiousness sparked by simplified court rules

» Claims inflation is not accounted for explicitly
« Or: average historic claims inflation is
estimated (e.g. 3%)

Or: triangles are inflation-adjusted

Superimposed inflation

Court cases

Legislative changes

Changes in the medical condition of claimants
Changes in the public attitudes

Climate change

Improved risk management (e.g. fire safety, car
security, rules for alcohol consumption in vehicles, ...)

} Take portfolio characteristics, the market and respective changes into account and separate

these from the claims inflation effect, if possible.

Prof. Dr. Michael Radtke

12
© 2015 Towers Watson, Dortmund University of Applied Sciences and Arts



ASTIN, AFIR/ERM and IACA Colloquia * Innovation & Invention Actuaries
’ b 23-27 August 2015 | Amora Hofel Jamison Sydney AlnSﬂtm

Markets that are worth a closer look

Russia: Economic

reforms (LASPO) rang ) exchange rate
affecting litigation & Claims farming fluctuations

companies

China: no
transparent
inflation/
monetary policy

US: Low wage inflation
rate, but expected to
almost double within 15
ears

Turkey: High uncertainty
over increasing Injury
claims costs and court

(*) 0.7% > 1.6%

(*) -1.6% > 1.0%
(*) 0.0% > 1.5%

decisions

US: Inflation
instruments on
capital markets

China: negative real

not widely (*) -0.9% > 1.5% cash rates since 2002
used (vet) Switzerland: Increased due tgot:]gt?élstate

prevalence of structured
annuities

Hong Kong: expected
mid-term peak in
wage inflation

South America: High
level of macro volatility
and correlation Wlth the SA: Exchange
global economic cycle
rate changes may
|mpagt spare (*) 0.8% > 2.5%
parts inflation

India: 7%
price inflation

Argentina: Lack of transparency
of reasonable inflation rates
(official CPI: 11% p.a. vs
unofficial: 20% p.a.)

Australia: Number of
personal injury cases
is increasing

Argentina:
Devaluation might
offset inflation risk

(*) Company view on real cash rates as at end 2014 and long-term
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Status Quo:
Account for claims inflation implicitly

Pro

Paid / Incurred claims Ultimates « Easy and possibly sufficient
approach in calm market

environments
Development year effects

Con

» Inadequate if future claims
inflation deviates from levels

(1) Development seen in the past
« Inflation impact (level and

model risk) standalone cannot be

[ quantified

e Thus business cannot react
appropriately to changes in
market environment

Accident year effects

<€

Ultimates include claims inflation
that was implicitly projected into the
future from historical data

- Increase in claims reserve
(both level and volatility)
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Estimating the Inflation on Accident Year Basis

The steps in detail:

1. Calculation of best estimates for fo Paid Claims resp. Incurred Claims triangle
ultimates for claims numbers, paid
claims resp. incurred claims applying
standard triangulation methods

. Ultimates for the above triangles per

2. Calculation of the average claim size Interim results accident year
(paid resp. incurred) for each accident

Starting data Claims number triangle

year on the basis of the ultimates [ Paymentaverages per accident year
. | Claims index calculated from the claims
3. Use the claims averages to calculate
averages

the rates of change from accident year | rinal results
to accident year and thus determine
claims indices

Logarithmic change rates of the claims
indices

16
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Given: Calculate claims index:
Claims payment triangle Claims number triangle [Ultimate claims payment [Ultimate claims number
0 7 2 3 0 7 2 3 170 20
0 00| 140 160| 170 0 2 17 15 20 s I
T 105 14z 158 7 o[ 11 2 (B s
2 110 152 2 8 9 Ll i
3 115 3 6 _
Payment average Payment average index, base year 1 = 100
8,50 81,01
Use chain ladder method: 049 700,00
Claims payment triangle Claims number triangle 14,05 133,93
0 1 2 3 0 1 2 3 19.39 184,78
0 100 140 160 170 0 12 14 15 20
1 105 142 158 168 1 10 11 12 16
2 110 152 171 182 2 8 9 10 13
3 115 158 179 190 3 6 7 7 10
| CL | 1,38| 1,13| 1,06| I I CL | 1,13| 1,03| 1,33| I

Prof. Dr. Michael Radtke
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Next Steps:
1. Projections on adjusted triangles

Payments

(1) Inflation-
adjusting
claims Inflation-adjusted Inflation-adjusted
triangles payments ultimates

(2) Development
model

2. Inflating the cash flows

(o]
Deterministic or O N (3) Expected claims inflation development
stochastic view on 4,00%
cash flows and /
inflation possible 3,75% /
3,50% +

1234567 8 91011121314151617181920

Prof. Dr. Michael Radtke
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Basis

« Payments, as incurred
claims may include some
unknown expectation of
inflation

Pro

« Separation of inflation effect
(arising from market
developments) from pure
claims development effect

» Hence foundation for
deriving appropriate
management actions

— (4) Combining the
two effects that are
assumed to be
independent

—_—
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Estimating the Inflation on Calendar Year Basis:
Separation Method

Paid / Incurred claims In this method, calendar year effects in the historic
development are separated from the development
of the claim numbers by origin period i, i € 0, ..., n,

Development year effects )
- and the development of the claims by

@ development period k, k € 0, ..., n.

ks We assume the following holds:

2 E[Paidi,k] =v; * djp x U

% where

< « v;. parameter for origin period effect, taken to
be the Best Estimate Ult Number;, hence

v known
* A;+k: parameter for calendar period effect,

unknown

« ;. parameter for development year effect,
unknown

19
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Parameter Calculation in the Separation Method

o Using normalized paid amounts, for p € 0, ..., n, we get:

i E(Paid; —;i
?=0E(AV Paldi,p_i) =2p —( LE l) =Z?=0 Ap * ﬁp—i

=0 BE UIt Number;

Z?on E(Av Paidi,k) =ynk E(Paid;)

! _ M = ?l‘k/l. * 19
1=0 BE Ult Number; Xizo Airic * Uk

o With the constraint Y9, = 1, we can derive the following two marginal sums equations for
pel,.., n

p . p .
Z' Ap *0p_i = Z E(Av Paldl-'p_i)
=0 =0
n—-k . . n-k
Z Ai+k * 19k = Z E(AU Paidi’k)
i i=0

=0
o Thus, the parameter estimates are
i _ ?:O E(A‘l? Paidl-,p_i)

D

- ~
1- k=p+1 U

5 YPE(Av Faidi‘p)
P Z?z_op An—i
» The method then assumes that the calendar period effect 4, indexed with base year i = 0, is an
indicator for the claims inflation of a portfolio.

20
Prof. Dr. Michael Radtke © 2015 Towers Watson, Dortmund University of Applied Sciences and Arts



A Simple Example for the Separation Method

Given:

Claims payment triangle

0 1 2 3
0 100 140 160 170
1 105 142 158
2 110 152
3 115

Standardisation of the incremental payments using the expected number of claims:

Claims payment triangle -

Prof. Dr. Michael Radtke

Claims number triangle

0 1 2 3
0 12 14 15 20
1 10 11 12
2 8 9
3 6

Claims number triangle

incremental
0 1 2 3
0 1 2 3
0 12 14 15 20
0 100 40 20 10
1 10 11 12 16
1 105 37 16
2 8 9 10 13
2 110 42 3 6 7 7 10
3 115
I CcL | 1,13| 1.08| 1,33| I
Claims payment triangle
normalized increases
0 1 2 3
0 5,00 2,00 1,00 0,50
1 6,56 2,31 1,00
8,49 3,24
11,74

AS-CHlcIL T A . AT
Determine the parameters }:p und ép
0 1 2 3
s 7.14 9,51 12,16 | 16,48
Ap
8, 0,7 0,2 0,07 0,03
~ 0,50+ 1,00+ 3,24 +11,74 ~ 0,50
L, = — : = 1 7=16,48 8§, ———-0,03
1 16,48
~ 1,00+ 2,31+ 8,49 ~ 1,00 + 1,00
R, =t TP 90 16 §,=——"~F _o07
- 1—-0,03 - 16,48 +12,16
~ 2,00+ 6,506 = 2,00+2,31+3,24
, =——————=9 51 = - —— =0,2
1—(0,03 +0,07) 16,48 +12,16 + 9,51
~ 5,00 = 5,00+6,56+8,49+11,74
2 . =7.14 'y = — . . - =0,7

Calculate the claims index:

" 1-(0,03+0,07+0,2)

T 16,48 +12,16 + 9,51+ 7,14

Index of ip with base year 1 =100

75,08

100,00

127,87

173,29

© 2015 Towers Watson, Dortmund University of Applied Sciences and Arts
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Calculation for some Real German Portfolios

10 12.5%

motor liability 00% motor liability —o—Insurer 1

“ SINSN e —
. //—v" }\/W - %95\\

) /n\ﬂ e o A A A A

N / / 0.0%

) 4 / 2.5% \V/ \

50%
75 @ | 115 UIFET 1 |
d == N5 urer 2 1.5%
70 -10,0%
w w o w w [=
2 = = S 2 = = =
— o~ o~ ol — o o =
=oc==motor liability ====motor Bability .
125 — =G=third patry liability 50,0% — ==O==third party liabiity
== garchitcts liability & === grchitects liabiity
w==medic care w==Mmedic care

30,0% -

100 A: [ '
_r-‘\ﬁ‘?—""‘“"g Eﬁ %
™N \E 10,0% s

) | i ~
75 —a_ @:ﬁé{ Hﬁ#
— 100% —\ — Y N

&=

v -30,0%
o
% w e =} -50.0% w o =
g g g g g 5 g =
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A Summary of the Methodology

Up to now we estimated the average historical claims inflation rate that is believed to be
implicitly projected into the future — we call this “implied rate”.

An “inflation scenario” is defined to be the deviation from this implied rate.

1. We calculate best estimate cash flows based on latest paid amounts, ultimate claims and
payment patterns

2. These best estimate cash flows are then inflation-adjusted using the implied rate

3. We can define a number of views on future claims inflation development, by varying the
parameters for each source of uncertainty

4. These views (i.e. the corresponding inflation index) are then applied to the inflation-
adjusted best estimate cash flows

)
‘ |
' V
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Further step:
Moving to a full stochastic approach

A stochastic approach can
answer the following questions:

O 90th percentile

O 75th percentile

e How does inflation contribute
to reserve risk?

B 50th percentile

o Willinterest compensate for | 1 . B 250 porosne
inflation assuming some | |
dependency?

O 10th percentile

& Mean

o How does inflation as a joint

driver reduce the
diversification between
segments in one economy?

e How does inflation affect the
group aggregation over more
than one economy?

L] HOW ShOUId |nﬂat|on be l T T T T T T 1 \ T T T T T 1 |

0 5 10 15 20 25 30 35 -5 0 5 10 15 20 25 30 35

. . . -5
considered in the business O A Inflated Cumulativ Paid Amounts[]
strategy?

An explicit allowance for claims inflation can increase the
mean of the future cash flows as well as their volatility

24
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Why bother? What is claims inflation?

2

How can we understand and What should we do right now?

model claims inflation?

A
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Using a dashboard as monitoring and reporting tool

Methods deployed

Methods deployed

Mathematical algorithms
applied to historical claims
data (e.g. separation method,
General Linear Models)

Analysis of official historical
economic inflation and their
dependencies to the
estimated claims inflation

Taking into account other
calendar year effects (see
previous slide)

Expert judgement

Regression based on
projections in economic
scenario generators and
calibrated on history

Taking account of planned
legal and governmental
changes

Stressing superimposed
inflation

fwerbnaiohamirRadtke

ﬁstimation of “how much” inflation is already implicitly included

in the cash flow projections
6,0%

~

5,0%

4,0%

3,0%

= Price Inflation

2,0%

—\Nage Inflation

= Claims Inflation for

1.0%

Example LoB

0,00/0 T T T T T T T T T T T T T T T T T
1991 1994 1997 2000 2003 2006 ZMQ
-1,0%

Evaluation of the impact of claims inflation scenarios on case reserves

+10%
Inflation spike due to Central Bank

intervention

Linear combination of price and
wage inflation and construction
costs, with weights estimated from
history

Favourable short-term

-0%

-4%

development with a min of -1%,

Adverse
Scenario

K then reverting to long-term mean

Best
Estimate

Favorable
Scenario

Neutral
Scenario

Actuaries
AR nste

Conclusion

We deduce a
claims inflation
rate of 4.2% to be
implicitly included
in the best
estimate
outstandings.

Conclusion

Claims reserves
are under-
estimated by
10% in an
adverse scenario.

26
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Understanding and Modelling Inflation — the Roadmap

Develop company-specific strategy
to actively manage inflation risks

Management
Actions

Monitoring &
Reporting

Establish an integrated approach Implement monitoring &
on claims inflation: reporting processes to
« Integrate claims inflation model guarantee sustained
Assess your into company’s risk model control of inflation risk
exposure to » Analyse inflation together with « Controlling function needs
Implicit claims inflation interest and FX rates to combine reserving and
consideration of standalone » Economic scenarios combine pricing & UW expertise
claims inflation internal know-how & external
expertise
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. Interest Rates and Inflation in Property / Casualty Insurance, Report on

the findings of the German Association of Actuaries e.V., 2014,
https://aktuar.de/ergebnisberichteundfachgrundsaetze/2014-09-24-DAV-Ergebnisbericht-Zins-Inflation-
Schadenreservierung-englisch.pdf?subject=https://aktuar.de/ergebnisberichteundfachgrundsaetze/2014-
09-24-DAV-Ergebnisbericht-Zins-Inflation-Schadenreservierung-englisch.pdf

«  Post-Recession Inflation - An Emerging Risk for P&C Insurers, Stephen Feperton e finos ofthe Gemenssochtonof s
Lowe, Ryan Warren, Towers Watson, Emphesis 3/2010

Interest Rates and Inflation in Property / Casualty
Insurance

Cologne, 24 September 2014

Post-Recession Inflation

An Emerging Risk for P&C Insurers

By Stephen Lowe and Ryan Warren

Amid growing concern about post-recession inflation, prudent property &
casualty (P&C) insurers will start to incorporate inflation risk into their economic
capital models now.
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