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Why bother? 
 
 

1 
What is claims inflation? 
 
 

2 
How can we understand and 
model claims inflation? 
 

3 

What should we do right now? 
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„Inflation – the monster under the bed“ 
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Bloomberg Business, 8 Sept 2011 

Swiss Re Sigma, Oct 2010 

Insurance Newslink, 5 Oct 2014 



„Longer-term inflation risks“ 
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Zurich Annual Report 2012 

FT, 1 Aug 2014 

FT, 30 April 2015 



How does inflation impact non-life insurance liabilities? 

Sufficiency of 
reinsurance cover 

Adequacy of 
reserves in financial 

statements 

Effect on solvency 
coverage 

Relation to 
interest rates 

Interaction with 
other risks 

(e.g. reserve risk, 
FX risk) 

 
Business strategy:  

Risk of a “vicious cycle”  
of under-reserving and 

under-pricing 
Diversification 

between segments 
and economies 

You can manage only risks you have understood! 

Premiums and 
expenses in future 
underwriting years 
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The other side of the coin: CPI vs interest rate 
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Real interest rates are calculated via the Fisher equation 
Source: Statistisches Bundesamt, Bundesbank 



Similar picture for the US – until quite recently 
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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 
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Real interest rates are calculated via the Fisher equation 
Source: Bloomberg 
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Why bother? 
 
 

1 
What is claims inflation? 
 
 

2 
How can we understand and 
model claims inflation? 
 

3 

What should we do right now? 
 
 

4 
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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 
 Due to change in price level and/or change in utilisation 
 Explicit cost drivers:  

 

 
 Official price and wage inflation drive elements of claims inflation 

Claims reserving perspective 
 Claims inflation = Change in per claim costs in a specific portfolio 
 Due to change in severity and/or change in frequency 
 Affects the development factors alongside the diagonals (i.e. in calendar year direction) 
 Might lead to under- or over-estimated claims reserves 

Claims inflation versus economic inflation 
 Implicit claim cost drivers: 

 
 Additional technical claim cost drivers: 

 
 

 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 inflation 

Super-
imposed 

Price 
inflation 

Wage 
inflation 

 Labor costs 
 Energy costs 
 Legal costs 

 Litigiousness 
 Legislative changes 

 Medical cost and cost of care 
 Loss of income 
 Construction costs 

 Economic conditions 
 Social factors 

 Length of claim settlement 
 Legal obligations for insurers to incorporate inflation in their 

calculations (e.g. Ogden Tables in UK, Tribunale Tables in Italy) 
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Internal reserving practice 

 Claims inflation is not accounted for explicitly 
 Or: average historic claims inflation is 

estimated (e.g. 3%) 
 Or: triangles are inflation-adjusted 

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 

 Market cycle 

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, …) 

Claims culture 

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

 Strong lobbying from whiplash victim associations 
 Increased litigiousness sparked by simplified court rules 

Historical external changes 

 Legislative changes resulting in an increase or decrease of 
legal expenses 

 New medical diagnostic guidelines 
 Jury decisions and court interpretations 
 Increase in structured annuities 
 Introduction of inflation target by Central Bank 
 Change in FX rate policy 

Historical internal changes 

 Portfolio cleansing 
 Change in business strategy 
 Changes in the Claims department 
 New claims handling software 

Take portfolio characteristics, the market and respective changes into account and separate 
these from the claims inflation effect, if possible. 

Examples 
for factors 
that affect 
changing 

claim costs 

Data and mathematical methods need to be enriched with 
expert judgment 



South America: High 
level of macro volatility 
and correlation with the 
global economic cycle 

(*) -0.9%  1.5% 

(*) -1.6%  1.0% 

(*) Company view on real cash rates as at end 2014 and long-term 

(*) 0.0%  1.5% 

(*) 0.7%  1.6% 

(*) 0.8%  2.5% 

Argentina: Lack of transparency 
of reasonable inflation rates 

(official CPI: 11% p.a. vs 
unofficial: 20% p.a.) 

Switzerland: Increased 
prevalence of structured 

annuities 

Australia: Number of 
personal injury cases 

is increasing 

Argentina: 
Devaluation might 
offset inflation risk 

UK: Jackson 
reforms (LASPO) 
affecting litigation 

UK: Conditional 
fee arrangements 
& Claims farming 

companies 

US: Inflation 
instruments on 
capital markets 

not widely 
used (yet) 

China: negative real 
cash rates since 2002 

due to tight state 
control 

China: no 
transparent 

inflation/ 
monetary policy 

India: 7% 
price inflation 

Hong Kong: expected 
mid-term peak in 

wage inflation 

US: Low wage inflation 
rate, but expected to 

almost double within 15 
years 

Turkey: High uncertainty 
over increasing Injury 
claims costs and court 

decisions 

Russia: Economic 
uncertainty and 
exchange rate 

fluctuations 

SA: Exchange 
rate changes may 

impact spare 
parts inflation 

Markets that are worth a closer look 

© 2015 Towers Watson, Dortmund University of Applied Sciences and Arts 
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Why bother? 
 
 

1 
What is claims inflation? 
 
 

2 
How can we understand and 
model claims inflation? 
 

3 

What should we do right now? 
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Status Quo: 
Account for claims inflation implicitly 
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(1) Development 
model 

Ultimates Paid / Incurred claims 
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Development year effects 

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

 Increase in claims reserve 
(both level and volatility) 

Con 
 Inadequate if future claims 

inflation deviates from levels 
seen in the past 

 Inflation impact (level and 
risk) standalone cannot be 
quantified 

 Thus business cannot react 
appropriately to changes in 
market environment 

Pro 
 Easy and possibly sufficient 

approach in calm market 
environments 

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



Estimating the Inflation on Accident Year Basis 

The steps in detail: 
 

1. Calculation of best estimates for 
ultimates for claims numbers, paid 
claims resp. incurred claims applying 
standard triangulation methods  

2. Calculation of the average claim size 
(paid resp. incurred) for each accident 
year on the basis of the ultimates 

3. Use the claims averages to calculate 
the rates of change from accident year 
to accident year and thus determine 
claims indices 

Using this method the claims inflation in the portfolio will thus be equated with the 
change in the claims averages from accident year to accident year. This provides an 
approximate picture of the inflation in the claims portfolio 

Starting data 

• Paid Claims resp. Incurred Claims triangle  

• Claims number triangle 

Interim results 
• Ultimates for the above triangles per 

accident year  

Final results 

• Payment averages per accident year 

• Claims index calculated from the claims 
averages  

• Logarithmic change rates of the claims 
indices  

© 2015 Towers Watson, Dortmund University of Applied Sciences and Arts Prof. Dr. Michael Radtke 
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A Simple Example 
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Next Steps: 
1: Projections on adjusted triangles 
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  (1) Inflation-
adjusting 

claims 
triangles 

Payments 

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

  

  

  

  

(2) Development 
model 

Inflation-adjusted 
ultimates 

Inflation-adjusted 
payments 

        

      

    

  

(3) Expected claims inflation development 

Pro 
 Separation of inflation effect 

(arising from market 
developments) from pure 
claims development effect 

 Hence foundation for 
deriving appropriate 
management actions 

Deterministic or 
stochastic view on 
cash flows and 
inflation possible 

Basis 
 Payments, as incurred 

claims may include some 
unknown expectation of 
inflation 

3,50%

3,75%

4,00%

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20

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

2: Inflating the cash flows  



Estimating the Inflation on Calendar Year Basis: 
Separation Method 
 In this method, calendar year effects in the historic 

development are separated from the development 
of the claim numbers by origin period 𝑖, 𝑖 𝜖 0, … ,𝑛, 
and the development of the claims by 
development period 𝑘, 𝑘 𝜖 0, … , 𝑛. 
We assume the following holds: 
 

𝐸 𝑃𝑃𝑃𝑑𝑖,𝑘 = 𝜈𝑖 ∗ 𝜆𝑖+𝑘 ∗ 𝜗𝑘 
where  
• 𝜈𝑖: parameter for origin period effect, taken to 

be the 𝐵𝐵𝐵𝐵 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸 𝑈𝑈𝑈 𝑁𝑁𝑁𝑁𝑁𝑟𝑖 , hence 
known  

• 𝜆𝑖+𝑘: parameter for calendar period effect, 
unknown 

• 𝜗𝑘: parameter for development year effect, 
unknown 
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Paid / Incurred claims 
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Development year effects 



Parameter Calculation in the Separation Method  
 Using normalized paid amounts, for 𝑝 𝜖 0, … ,𝑛, we get: 

 ∑ 𝐸 𝐴𝐴 𝑃𝑃𝑃𝑑𝑖,𝑝−𝑖 =𝑝
𝑖=0 ∑ 𝐸 𝑃𝑃𝑃𝑑𝑖,𝑝−𝑖

𝐵𝐵 𝑈𝑈𝑈 𝑁𝑁𝑁𝑁𝑁𝑟𝑖
=𝑝

𝑖=0 ∑ 𝜆𝑝 ∗ 𝜗𝑝−𝑖
𝑝
𝑖=0  

 
 ∑ 𝐸 𝐴𝐴 𝑃𝑃𝑃𝑑𝑖,𝑘 =𝑛−𝑘

𝑖=0 ∑ 𝐸 𝑃𝑃𝑃𝑑𝑖,𝑘
𝐵𝐵 𝑈𝑈𝑈 𝑁𝑁𝑁𝑁𝑁𝑟𝑖

=𝑛−𝑘
𝑖=0 ∑ 𝜆𝑖+𝑘 ∗ 𝜗𝑘𝑛−𝑘

𝑖=0  
 

 With the constraint ∑ 𝜗𝑘 = 1𝑛−𝑘
𝑖=0 , we can derive the following two marginal sums equations for 

𝑝 𝜖 0, … ,𝑛: 

� 𝜆̂𝑝 ∗ 𝜗̂𝑝−𝑖
𝑝

𝑖=0
= � 𝐸 𝐴𝐴 𝑃𝑃𝑃𝑑𝑖,𝑝−𝑖

𝑝

𝑖=0
 

 

� 𝜆̂𝑖+𝑘 ∗ 𝜗̂𝑘
𝑛−𝑘

𝑖=0
= � 𝐸 𝐴𝐴 𝑃𝑃𝑃𝑑𝑖,𝑘

𝑛−𝑘

𝑖=0
 

 
 Thus, the parameter estimates are 

𝜆̂𝑝 =
∑ 𝐸 𝐴𝐴 𝑃𝑃𝑃𝑑𝑖,𝑝−𝑖
𝑝
𝑖=0  

1 − ∑ 𝜗̂𝑘𝑛
𝑘=𝑝+1

 

 

𝜗̂𝑝 =
∑ 𝐸 𝐴𝐴 𝑃𝑃𝑃𝑑𝑖,𝑝
𝑛−𝑝
𝑖=0  

∑ 𝜆̂𝑛−𝑖
𝑛−𝑝
𝑖=0

 

 
 The method then assumes that the calendar period effect 𝜆𝑝, indexed with base year 𝑖 = 0, is an 

indicator for the claims inflation of a portfolio. 
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A Simple Example for the Separation Method 
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 Calculation for some Real German Portfolios 
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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 

Prof. Dr. Michael Radtke © 2015 Towers Watson, Dortmund University of Applied Sciences and Arts 
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Further step: 
Moving to a full stochastic approach 

A stochastic approach can 
answer the following questions: 
 

 How does inflation contribute 
to reserve risk? 

 Will interest compensate for 
inflation assuming some 
dependency? 

 How does inflation as a joint 
driver reduce the 
diversification between 
segments in one economy? 

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

 How should inflation be 
considered in the business 
strategy? 

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

1 
What is claims inflation? 
 
 

2 
How can we understand and 
model claims inflation? 
 

3 

What should we do right now? 
 
 

4 



Methods deployed Estimation of “how much” inflation is already implicitly included  
in the cash flow projections 

 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 

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

Evaluation of the impact of claims inflation scenarios on case reserves 

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

 Taking account of planned 
legal and governmental 
changes 

 Stressing superimposed 
inflation 

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 
development with a min of -1%, 
then reverting to long-term mean 

Methods deployed 

Conclusion 

Conclusion 

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

Using a dashboard as monitoring and reporting tool 

© 2015 Towers Watson, Dortmund University of Applied Sciences and Arts 
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Understanding and Modelling Inflation – the Roadmap 

Implicit  
Consideration 

Implicit 
consideration of 
claims inflation 

Assess your 
exposure to 
claims inflation 
standalone 

Establish an integrated approach 
on claims inflation: 
 Integrate claims inflation model 

into company’s risk model 
 Analyse inflation together with 

interest and FX rates 
 Economic scenarios combine 

internal know-how & external 
expertise 

Explicit  
Assessment 

Holistic  
view 

Implement monitoring & 
reporting processes to 
guarantee sustained 
control of inflation risk 
 Controlling function needs 

to combine reserving and 
pricing & UW expertise 

Monitoring & 
Reporting 

Management 
Actions 

Develop company-specific strategy 
to actively manage inflation risks 

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