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CAS Antitrust Notice

« 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.

« ltis 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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Disclaimers and Cautions

* Nothing in this presentation should be taken as
a statement of the opinion of TransRE or other
current or prior clients or employers of the
presenter.

* No liability whatsoever is assumed for any
damages, either direct or indirect, that may be
attributed to use of methods discussed in this
presentation.
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What is Reserve Risk?

<

Loss Future Distribution Reserve Risk One year Risk
Development Unknown of Unpaid * Adverse * Amount
Volatility i Loss Deviation from recognized in
] Mean (Best one year

« Incomplete « Cost Inflation « Mean o)

information « Social trends « stnd Dev
« Hardto « Demographics « 99 percentile

estimate costs - longevity.

to repair

property and

cover medical
care

W Tranafa

Standard Actuarial vs Stochastic Methods

Standard

Actuarial Chain Ladder
Bornheutter-Ferguson
MethOdS Cape-cod

point estimates  Benktander
Judgmental range

Stochastic e haiindd o
* Mack - chain-ladder variance formula
MEthOds * Bootstrap and Markov Chain Monte
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percentiles
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Actuarial View of Statistical Approaches
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Statistical View of Actuarial Methods
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Problems in Estimating Reserve Risk
" Correlation
Process Risk between Eval
Parameter Risk Ages, AYs, and
Model Risk LOBS
How to Stru.ctural
sure what DIivess
yneat N Impact of UW
is recognized le?
in one year cycles
Posted
Reserves not Negatives and
necessarily Outliers
Best Estimates
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When Might Triangle Analysis Fail?

Triangle Analysis Exceptions
* Assumes patterns manifest in * Changes in Technology
triangle from prior years are  Changes in coverage/limits
predictive of the future o CATs

* Mass torts (asbestos)
* Long-duration/Surety

Z K-
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Actuary in a Box Estimates
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Actuary in a Box

¢ Define a method and use it consistently
¢ Data driven — no judgment
o Study A-E error in predicting next diagonal
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3-"trends” Model

Development year “trend” %

What is lost by
thinking of
development
asatrend?

W TransRa




Actuarial Perspectives on Reserve Risk

Stochastic Model Challenges

Parameter Selection
Fit vs Predictive
Power

new businesses
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A Simple Closed-Form BF Extension Model

R(t) =L *Q(t)

Unpaid = Ultimate *Tail Pct

E[Ray(£)] = E[Lay] * E[Q(8)]
E[Unpaid (t)] = E[Ult ,,]*Tail Pct(t)
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Variance of AY Unpaid via extended BF Formula

Var(Ray (t)) =
Var(Lay (1)) - Var(Q(t))
+(E[Lay])? - Var(Q(1))

+Var(Ly (D) - (E[Q(O)]?
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Variance of AY Unpaid — Example One Year
E[] cv sD
L= Ult 500.0 20% 100.0
Q=tail 30.0% 33% 9.999%
R=LQ= Unpaid 150.0 39% 59.2
59.2%2 = 3500
= 1002 - 10%?
45007 - 10%2 +1002 - 30%?2
= 100% - 10%>2- (1 + 25 + 9)
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Variance of AY Unpaids — Example
v of
Initial Initial  CV of
AY  E[UI) ATU E[Tail%]  E[R] E[UIt] E[Tail %] SD(UIt) SDtail  SD(R) CVofR
2013 500 1250 200% 1000 15%  41% 750  82% 41 44.1%
2014 500 1429 300% 1500 15%  32% 750  9.6% 535 35.7%
2015 600 1900  47.4% 2842 1%  25% 900 118% 85 29.4%
2016 600 3000 66.7% 4000 15%  20% 900 13.3%  100.7  25.2%)
Total 934.2 2075 zz,z%l
Independent total 934.2 1481 15.9%|
Unpaid Loss C Matrix Variance/Covariance matrix
AY\AY] 2013 2014 2015 2016 AY\AY; 2013 2014 2015 2016
2013 100% 50% 25% 15% 2013 1,944 1,179 921 666
2014 50% 100% 50% 25% 2014 1,179 2,862 2,235 1,347
2015 25% 50% 100% 50%| 2015 921 2,235 6,980 4,207
2016 15% 25% 50% 100% 2016 666 1,347 4,207 10,144
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Looking Ahead
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Stat-Actuarial Synthesis More Robust Models
Relate stat model and Handle negatives and
standard actuarial outliers
pafameters Incorporate Structural
More focus on tail factor Drivers
uncertainty Adaptable to New
Better separation of Business
process vs parameter risk LOBs where Triangles fail
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