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

Under no circumstances shall CAS seminars be used as a means
for competing companies or firms to reach any understanding —
expressed or implied —that restricts competition or in any way
Impairs the ability of members to exercise independent business
judgment regarding matters affecting competition.

It is the responsibility of all seminar participants to be aware of
antitrust regulations, to prevent any written or verbal
discussions that appear to violate these laws, and to adhere in
every respect to the CAS antitrust compliance policy.
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High-Level View of Market Cycle
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High-Level View of Market Cycle: Munich RE

Correlation with Reserve Change<
Source: AM Best Aggregates & Averages, SNL
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High-Level View of Market Cycle: Munich RE

Reserve Releases Continuing

Source: SNL
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Example for Specialty Carriers
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Example for Specialty Carriers Munich RE

Source: SNL
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Example for Specialty Carriers
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Source: SNL
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A Mathematical Model of the U/W Cycle Munich RE =
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What are the drivers of the reserving cycle?
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Assumptions

= Begin with deterministic steady-state for losses:
— 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%

» Pricing is done assuming reserving is done correctly

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

n k
1 <o CYIL_g - (1+g)
Prem; =~ Z PLR

k=1

ProfitAY; = PLR - Prem; — L,

ProfitCY; = PLR-:Prem; —CYIL; = ) ProfitAY;1_; - B,

(0.0)

i=1
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A Mathematical Model of the U/W Cycle Munich RE

Y zzzzzzzzzzzzzzz7zz7zzz2z22777z2772272727727777//2777777z22227Z/7ZZ7ZZZ7/7/zzZz7zZzZz‘

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 a
linear differential equation).

Simplified versions of the cycle can also be generated:

n

1 (0.0)
CYIL =L = —- z {(CYILj_k —Liy)— Z(CYIL]-H_i_k —Liv1-i—k) - Big- (L + g)F
k=1 i=1

Ifn=1and B, =1 and B, = 0 for k<>2 (all loss paid in 2™ year):

CYIL; = a-COS (Zn . Jg + b) where a and b are arbitrary constants
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A Mathematical Model of the U/W Cycle

Reserve Change Predicts AY Loss Ratio Change
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Example for Specialty Carriers

Source: SNL

puizaiziiiiiiaziaiiziaiiiiaizizizizaizzzzzzzzzzzzzzzzzzzzzzzzizzzzzziz

Munich RE =

120.0%

100.0%

BO.0%

60.0%

40.0%

20.0%

0.0%

Reserve Change and Ultimate Loss+LAE Ratio

1985 1996 1997 19%8 1%9%% 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

T Change in Prior Years' Reserve —+—Accident Year Ultimate Loss Ratio

10.0%

B.0%

6.0%

4.0%

2.0%

0.0%

-2.0%

-4.0%

-0.0%

-B.0%

17



Conclusions Munich RE =

Y zzzzzzzzzzzzzzz7zz7zzz2z22777z2772272727727777//2777777z22227Z/7ZZ7ZZZ7/7/zzZz7zZzZz‘

* We see both a pricing cycle and a reserving cycle, which are inter-related.

* The reserving cycle continues today.

« Endogenous factors (insurance industry behavior) are a sufficient explanation
for much of the observed cycle.
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