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Antitrust NoticeAntitrust Notice

The Casualty Actuarial Society is committed to adhering strictly The Casualty Actuarial Society is committed to adhering strictly 
to the letter and spirit of the antitrust laws.  Seminars conducted to the letter and spirit of the antitrust laws.  Seminars conducted 
under the auspices of the CAS are designed solely to provide aunder the auspices of the CAS are designed solely to provide aunder the auspices of the CAS are designed solely to provide a under the auspices of the CAS are designed solely to provide a 
forum for the expression of various points of view on topics forum for the expression of various points of view on topics 
described in the programs or agendas for such meetings.described in the programs or agendas for such meetings.

Under no circumstances shall CAS seminars be used as a means Under no circumstances shall CAS seminars be used as a means 
for competing companies or firms to reach any understanding for competing companies or firms to reach any understanding ––
expressed or implied expressed or implied –– that restricts competition or in any way that restricts competition or in any way 
impairs the ability of members to exercise independent business impairs the ability of members to exercise independent business 
judgment regarding matters affecting competition.judgment regarding matters affecting competition.judg e t ega d g atte s a ect g co pet t o .judg e t ega d g atte s a ect g co pet t o .

It is the responsibility of all seminar participants to be aware of It is the responsibility of all seminar participants to be aware of 
antitrust regulations, to prevent any written or verbal discussions antitrust regulations, to prevent any written or verbal discussions 
that appear to violate these laws, and to adhere in every respect that appear to violate these laws, and to adhere in every respect 
to the CAS antitrust compliance policy.to the CAS antitrust compliance policy.

A HISTORICAL PERSPECTIVE ON THE UNDERWRITING CYCLEA HISTORICAL PERSPECTIVE ON THE UNDERWRITING CYCLE 
AND A REINSURER PERSPECTIVE ON CYCLE MANAGEMENT

Dave Clark
Munich Reinsurance America, Inc

September 20-21, 2010
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Industry Reserving for Current Accident Year

Implications on Calendar Year Results

A Mathematical Model for the Cycle
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Reserving the Current Accident Year:
All Lines Combined

4Source:  Highline
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Reserving the Current Accident Year:
Commercial Multiple Peril (CMP)
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Reserving the Current Accident Year:
Commercial Multiple Peril (CMP)
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Reserving the Current Accident Year:
Workers Compensation

10Source:  Highline
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Reserving the Current Accident Year:
Workers Compensation

11Source:  Highline

Reserving the Current Accident Year:
Workers Compensation

12Source:  Highline
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Implications for Calendar Year Results

13Source:  Highline

Assumptions

A Mathematical Model of the U/W Cycle

Begin with deterministic steady-state for losses:Begin with deterministic steady-state for losses:g y

‒ Each year‘s expected loss is (1+g) times the prior year

‒ Value is unknown, but not a random variable

Reserving is always done with a Bornhuetter-Ferguson method using the same 
permissible loss ratio, say, PLR=65%

g y

‒ Each year‘s expected loss is (1+g) times the prior year

‒ Value is unknown, but not a random variable

Reserving is always done with a Bornhuetter-Ferguson method using the same 
permissible loss ratio, say, PLR=65%

14

Pricing is done assuming reserving is done correctly

‒ Pricing is an average of last three CY losses (adjusted for growth)

Pricing is done assuming reserving is done correctly

‒ Pricing is an average of last three CY losses (adjusted for growth)
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A Mathematical Model of the U/W Cycle

Basic Notation: 

ܮ݆   = expected loss for accident year ݆ 

ܮ݆ܫܻܥ   =  Booked calendar year ݆ incurred loss

݃  = constant growth rate, such that  ݆ܮ ൌ ܮ݆ െ1 · ሺ1 ൅ ݃ሻ ׊ ݆  

 Permissible Loss Ratio = ܴܮܲ

ሼ݅ߚሽ݅ൌ1∞  ൌ ,1ߚ ڮ,2ߚ , ݊ߚ  ݅ Incremental payment pattern by development period = ڮ,

Such that  1 ൌ ∑ ∞݅ߚ
݅ൌ1 ;   and also desirable that  ݅ߚ ൐  ݅ ׊  0

 

15

Bornhuetter-Ferguson Estimate for Current Accident Year: 

ܮ݆ · 1ߚ ൅  ܲݑ݅݉݁ݎ ݆݉ · ܴܮܲ · ሺ1 െ  1ሻߚ

New working paper:   “How to Create a Market Cycle” 
http://www.casact.org/research/wp/

A Mathematical Model of the U/W Cycle

The premium for a given year is based on the average of the “n”  most recent 
calendar year incurred losses (CYIL).

This definition immediately creates a relationship of calendar year (CY) results as 
a rolling average of accident year (AY) results.

݁ݎܲ ݆݉ ൌ
1
݊
·෍

ܮ݆ܫܻܥ െ݇ · ሺ1 ൅ ݃ሻ݇

ܴܮܲ

݊

݇ൌ1
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݆ܻܣݐ݂݅݋ݎܲ  ൌ ܴܮܲ  · ݁ݎܲ ݆݉ െ ܮ݆

݆ܻܥݐ݂݅݋ݎܲ  ൌ ܴܮܲ  · ݁ݎܲ ݆݉ െ ܮ݆ܫܻܥ  ൌ ෍݆ܻܲܣݐ݂݅݋ݎ ൅1െ݅ · ݅ߚ

∞

݅ൌ1
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A Mathematical Model of the U/W Cycle

The Calendar Year Incurred Loss (CYIL) can be written in a recursive form as a 
weighted average of prior calendar year losses.  

Technically this is known as a linear difference equation (discrete analogy to aTechnically this is known as a linear difference equation (discrete analogy to a 
linear differential equation).

Simplified versions of the cycle can also be generated:

ܮ݆ܫܻܥ െ ܮ݆  ൌ   
1
݊
· ෍ ൝൫ܮ݆ܫܻܥ െ݇ െ ܮ݆ െ݇൯ െ෍൫ܮ݆ܫܻܥ ൅1െ݅െ݇ െ ܮ݆ ൅1െ݅െ݇൯ · ݅ߚ

∞

݅ൌ1

ൡ
݊

݇ൌ1

· ሺ1 ൅ ݃ሻ݇  
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If n=1 and  2ߚ ൌ 1  and ݇ߚ ൌ 0  for k<>2 (all loss paid in 2nd year): 

ܮ݆ܫܻܥ െ ܮ݆  ൌ    ܮ݆ܫܻܥ െ1 െ ܮ݆ܫܻܥ െ2 

ܮ݆ܫܻܥ  ൌ   ܽ · ܱܵܥ ൬2ߨ ·
݆
6 ൅ ܾ൰ where ܽ and ܾ are arbitrary constants 

A Mathematical Model of the U/W Cycle

18
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A Mathematical Model of the U/W Cycle
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A Mathematical Model of the U/W Cycle
Reserve Change Predicts AY Loss Ratio Change

20
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A Mathematical Model of the U/W Cycle
Actual Relationship of Reserve Change and AY Loss Ratio

21Source:  Highline

Conclusions

Underwriting Cycle involves both pricing and reserving

Use of Bornhuetter-Ferguson without changing PLR will perpetuate the cycleUse of Bornhuetter-Ferguson without changing PLR will perpetuate the cycle

Impact of the cycle means that reinsurance pricing actuary should:

‒ Select your own Loss Development Factors (LDFs) and ultimate losses by 
historical period

‒ Do not assume that recent Calendar Year results reflect current level of rate 
adequacy

‒ Select your own Loss Development Factors (LDFs) and ultimate losses by 
historical period

‒ Do not assume that recent Calendar Year results reflect current level of rate 
adequacy

22

adequacy

‒ Compare company rate monitors versus other benchmarks

adequacy

‒ Compare company rate monitors versus other benchmarks
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is not permitted to be further distributed without the express written permission of Munich Reinsurance America, Inc.  or 
Munich Re. This material is not intended to be legal, underwriting, financial, or any other type of professional advice. 
Examples given are for illustrative purposes only.  Each reader should consult an attorney and other appropriate advisors 
to determine the applicability of any particular contract language to the reader's specific circumstances. 

Dave Clark
daveclark@munichreamerica.com


