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WHY SCIENCE MATTERS TO CASUALTY
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Casualty Actuarial Society

September 20, 2016




The risks of major technological
Innovation are not known in advance
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As the risks emerge, when aggregations
are unmanaged, it can be catastrophic

292
8a008

| Y8
N\ /7
- @ - Science ¥ _..1lli

BimaE @
CHECH g
e

llll_LI

Risk
$85B

i ©2016 Praedicat, Inc. CONFIDENTIAL AND PROPRIETARY



“Disruptive” technologies are emerging
with increasing frequency
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Exclusions are not the answer
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Quantifying casualty cat risk challenges
traditional actuarial science

- Claims and experience are not
predictive
* Mass litigation creates a dynamic risk

* Legal precedent and the rules of evidence
are not well understood in the actuarial
community

* Revenues are not a strong proxy for
liability risk
* Breast implants
« Vaginal mesh

1. Carbon
Nanotubes
2. Fracking
3. Cyber

4. Obesity

* Asbestos
* Industrial classification is also a weak Is casualty cat risk
Proxy currently being

* Exposures drive risk not SICs

o . accounted for, reserved
- Two companies in same industry may not . 5
make or use any of the same things and priced accurately
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Liability accumulation management
requires defining loss drivers and scale

 Science-based
- Early warning for bodily injury litigation
« Generally accepted science required for proving first element
of bodily injury case: general causation
 Legal-based

« Connecting exposure to defendant is a function of available
defenses and can be modeled

« Systemic changes and jurisdictional distinctions can also be
scored
 Big data

« Text-mining of peer-reviewed science to scale emerging risk
identification

« Tracking and forecasting science, connecting exposures to
companies and industries possible with new technologies
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Asbestos case study

Science and law evolved to enable asbestos litigation

Scientific Risk

WE Cooke (1924) published
medical journal article on

hazards of asbestos dust

Legal Risk




2. Asbestos case study

Science and law evolved to enable asbestos litigation

Scientific Risk

Merewether and Price
(1930) publish UK report
on asbestos dust dangers

Legal Risk




2. Asbestos case study

Science and law evolved to enable asbestos litigation

Lynch and Smith (1935)
hypothesize link between
asbestos and cancer

Scientific Risk

Legal Risk




2. Asbestos case study

Science and law evolved to enable asbestos litigation

Scientific Risk

1941: Escola v. Coca-
Cola articulated the
theory of strict liability
for manufacturers

Legal Risk




Science and law evolved to enable asbestos litigation

Dodd (1955) publishes
epidemiological study of
mortality from lung cancer
among asbestos workers

Scientific Risk

1941

Legal Risk




2. Asbestos case study

Science and law evolved to enable asbestos litigation

Wagner (1960)
describes
mesothelioma
from asbestos
exposure

1955

Scientific Risk

1941

Legal Risk




2. Asbestos case study

Science and law evolved to enable asbestos litigation

Scientific Risk

Legal Risk




2. Asbestos case study

Science and law evolved to enable asbestos litigation

Fibreboard holds
multiple defendants
liable

Scientific Risk

Legal Risk




2. Asbestos case study

Science and law evolved to enable asbestos litigation

Present day:
$80b+ of
ongoing mass
litigation

Scientific Risk

Legal Risk




In US courts, admissibility of scientific
evidence is determined primarily by
judges via “Daubert hearings”

« Under Daubert (1993) the trial jJudge must exclude expert testimony
unless it is "reliable" and correctly applies scientific method

* The Supreme Court’s intent was to address the issue of “junk science”

- The biomedical literature forms the basis for Daubert hearings in
bodily injury cases

- In latent bodily injury litigation, Daubert requires using the Hill Criteria
to satisfy general causation (GC)

 Algorithms can extract the scientific evidence that will be used in
Daubert hearings as it is published

« Tracking whether and when the science is strong enough to survive
a Daubert hearing is now possible

Scientific literatures are predictive of the
likelihood of satisfying the Daubert standard
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Algorithmic Emerging Risk Identification

\ and Prioritization
\

The Universe: e el a t

“ o i %) e Salien ents:
A “seed list” of all - T_he Science z \g
chemicals, g | Filter: 5 Ihegreatestinterest
materials or QZJ SC|en_t|sts are g IS In substances that
substances in S studylpg only =~  Mmight cause the
commercial use a a fraction of Q greatest harm to the
in the United these &  most people

10,000

/ Once arisk agent attracts a
critical mass of scientific attention, understanding the

100,000+ _ _
relevant exposure settings and what companies make
| and use it is possible.
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Once identified, the general acceptance
of science can be modeled and predicted
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Hypothesis: Exposure to talc
causes ovarian cancer

Hypothesis: Exposure to formaldehyde
causes cognitive impairment
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Even when science supports plaintiffs’
claims, the law might not

: : Ideas
» Signaturosity PMEERR e
» Inculpolsity ” 50%OFF
» Disclaimability | g

. % Meet Blg Soda — as Bad as Big
» But will these © smobacco

defenses hold Iin
the future?
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Who is exposed and by
whom?

What is the severity of
the alleged damages?

How many will file
claims and when?

How rigorously will a
claim be defended?

What is the value of
expected settlements?

How will the losses be
insured?
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Companies and industries are
composites of emerging risks

Chemical Company Litagion® Agent Links

Medium-High
+" Di(2-ethylhexyl) phthalate
+ Formaldehyde

+ Toluene

+" Dibutyl phthalate

+"  Tetrachloroethylene
+ Chlorpyrifos

+ Hexavalent chromium

+  Butylated hydroxyaniscle

+  Mercury
NAICS 325620
Personal Care Products
+ Lead
+" Dibutyl phthalate
+ Toluene

+"  Di(2-ethylhexyl) phthalate
+"  Pyrethroids

+ Formaldehyde

" Aluminum

" Talc

+" Butyl benzyl phthalate

+* Titanium dioxide nanoparticles
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« Human scale:

* |Industries
represent
exposures

* Unknown-
unknowns

« Machine scale:

* The products and
business practices
of companies
represent “named
peril exposures”

 Known unknowns

* Facilitates more
effective
underwriting,
portfolio design,
diversification

20



Scenarios for latent bodily injury
litigation can be created when the
underlying loss drivers are understood

- - Human Scale:
« 3-5 Casualty RDS
* Ad hoc stress testing

 Machine Scale:

Benzene 1% PML
Limits Exposed: $2,025.00M
Losses: $197.38M
Latency: 44 years

Di(2-ethylhexyl) phthalate 1% PML

Limits Exposed: $2,950.00M e Hundreds of Casualty
Losses: $140.20M | R D S
Latency: 34 years ]
* Internally consistent
Aluminum 1% PML « Estimated
Limits Exposed: $775.00M prObabllltleS
Losses: $132.80M [} .
Latency: 30 years » Capital based on

highest-exposure
scenarios

* More robust and
appropriate capital

strategy
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Tetrachloroethylene 1% PML

Limits Exposed: $125.00M
Losses: $125.00M




The Next Generation Tools Promote Growth

PubMed M Hb\sphenn\ a
RSS Save search Advanced

@

Display Settings: [) Summary. 20 per page, Sorted by Recently Added Send to: ’

Results: 1 to 20 of 8176 Page of£08 Next>  Lasts»
Di(2-ethylhexy) phthalate Diacetyl
[ Predictors and Variability of Repeat Measurements of Urinary Phenols and Parabens in a Cohort of e
1. Shanghai Women and Men.
Engel LS. Buckley JP, Yang G. Liac LM, Satagopan J. Calafat AM, Matthews CE, Cai Q. JiBT. CaiH, |
Engel SM. Wolff MS. Rothman N, Zheng W, Xiang YB. Shu XO. Gao YT, Chow WH.
Environ Health Perspect 2014 Mar 21. [Epub ahead of prinf]
PMID: 24659570 [PubMed - as supplied by publisher]

Related citations (
Bisphenol A Exposure Is Associated with Decreased Lung Function. V
Spanier AJ, Fiorino EK, Trasande L.

J Pediatr. 2014 War 20. pii: 50022-3476(14)00146-2. doi: 10.1016/,jpeds.2014.02.026. [Epub ahead of prin]

PMID: 24657123 [PubMed - as supplied by publisher] ) .
Related citations Diesel exhaust Dietary salt
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Identification Contextualization
using science of diverse risks
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Property and Liability: The Last 30 Years

Property Liability
- Exposure-based - No liability
Pfogelfty catastrop])chﬁ catastrophe models
ggrig S are part orthe * Lower premium

+ Significantly higher %%Vrvsth until recent

premium growth over Reserve inade
. quacy
last 30 years the largest driver of

* Hurricane Katrina insolvencies
spread the loss (A.M. Best)
without significant
dislocation

The next 30 years: It is casualty’s turn
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Understanding what drives liability is
essential to forecasting

Making a legal case in American court for bodily injury requires several
elements and understanding them is important in assessing legal risk in
the United States. Which of the following statements is true?

@ ‘Newspaper articles, blogs and trade journals are relevant to determining
the whether the exposure was the cause of bodily injury.

@ -Juries hear all the evidence determined by the attorneys to be relevant
and draw their own conclusions.

-Judges determine whether scientific evidence can be used based on its
general acceptance.

& @

*The rules of law in the U.S. are so poorly understood that each case is
unpredictable.

€

*If scientists testify a chemical, product or substance is dangerous to
humans, defendants always are held liable.



Praedicat is building technology for “data-
driven foresight”

Praedicat is an
“insure-tech”
company based in
A e L.A.

We use technology and data to solve
fundamental problems of liability
Insurance so that our clients can

grow and be sustainably profitable Our Target:
and the world can be cleaner, safer  The colden Age of
and healthier Casualty
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