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Agenda

What drives the adverse development of claims?
» Fact-based predictors
» Leakage predictors

Analysis methodology

» Claims predictive modeling

Claims triaging and mitigation strategies
Operational and financial claim leakage assessment

Process improvement
» Claims process

vVvyy

» Underwriting process
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What drives claims adverse development?

» Adverse development is disproportionately driven by specific types
of claims.

» The drivers of claims development are those not identified or fully
understood early in the process.

» It can be extremely difficult (or impossible) to quantify the
preponderance of factors that drive claims development.

» Early identification of these claims allows for proactive claims
handling and real cost savings.
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Current claims handling practice

» Early recognition of claims which may develop adversely is largely
dependent on adjuster judgment, training and supporting vendors.

» Adjusters are under more pressure due to complex case loads and
Increased administrative tasks.

» Severe claim types will be triaged when reported and experienced
handlers will be assigned.

» Claims that do not initially appear costly may be difficult to
differentiate.

» These claims represent 60% on average of the claims population.
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Potential cost savings

» The key is early detection of the characteristics of the claims within
a loss portfolio that drive adverse development of those claims.

» Once potentially severe claims are identified, actions can be taken
» Prompt assignment of senior claims handler

» Prompt assignment of nurse case manager or rehab specialist, where
appropriate

Early enrollment in vocational rehabilitation, where appropriate
Continued proactive follow-up with injured party and employer
Claims management committee review

Proactive early settlement efforts

Application of return to work initiatives

vVvVvyvyyvyy

Modify claim service instructions

» Early application of mitigation strategies could reasonably allow
for capture and recover of 25%-50% of adverse development that
would have occurred.
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Claims process improvement cycle

Process improvement
Incorporate findings into
claims and underwriting
processes to develop a
leading practice
environment

Claims predictive modeling

Application of advanced
analytics to identify drivers of
unexpected development

Driving cost
savings
throughout

the process
Claims leakage

analysis

Analyze unexpected
development to identify
inefficient claim root cause
practices

Claims triage
and mitigation
Implementation of
model to predict
development and apply
loss mitigation strategies
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Predictive modeling process

» Predictive models are now being successfully applied in insurers’
claims operations.

» The models are used to identify which claims have the potential to
develop adversely based on information known when the claim is first
reported.

» Analytics and early detection of potential claim leakage provide a
potential edge and cost savings in the current competitive and
economic environment.

» A predictive model identifies the main quantifiable drivers of individual
claim leakage at the point of first report.

Page 6 Predictive Modeling and Claims Analytics to Incorporate Leakage Analyses Ell ERNST & YOUNG
Quality In Everything We Do



Claims model development process

Data collection
and cleansing

Modeling
database
construction

Internal data

Assemble data

Model
construction

Model results
and calibration

Claim leakage
analysis

Analyze

Analyze

Claims

modeling
implementation

Building

- analysis on individual Multivariate model results on sample of claims L
Activity SO historical statlstlt_:al held-out policy- with predicted fu_nctlonallty of
. analysis . - claims mgmt tool
research claim level year of claims high leakage
Selected Recommendations
Report on Modeling models and Lift charts for new and Customized
Result external data database and relimina and final model improved implementation
sources variable report P b results processes and application
results
controls
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Internal data collection
and cleansing

odel ‘ Model re:
i and calil

sults Claim leakage Clam.|s
N N modeling
analysis

implementation

» The first phase of the predictive modeling process is to construct the internal

claims database file.

» Internal claims data is assembled at the claim level to include claim
identifiers, potential predictor variables and response information.

» This internal data is then tested and modeled before external data is

appended.

Claim identifiers Predictor variables

n n . . . Indemnity Indemnity
el et (AL (2 e LT I_Jays_ Age at injury State losses at losses at Development
number number year code body part until notice .
reporting 24 months
0000012 : 7568871 | 2003 . Constr .  Back 0 59 cT : $36,434 : $18,932 | $(17,502)
0000018 | 8404981 . 2004 :  Constr . Upperext 1 47 NY $93,106 $146728 | $53,622
0000138 | 7359087 i 2003 i  Manu | Upperext ' 0 41 NY $21,316 $30,284 $8,968
0000146 | 8347860 : 2004 i Constr | Lowerext 0 25 NY $4,604 $6,820 : $2,216
0000157 : 7350092 : 2003  : Manufac :  Back 8 56 ME $27,803.  $48861 |  $20,968
0000160 : 8343256 | 2004 .  Office :  Back 2 34 RI $34,212 $40,985 ' $6,773
0000239 : 7738291 : 2003  : Constr i  Head 0 51 MA $42,695.  $45891 | $3,196
0000401 : 8760921 | 2004 i  Manu |  Neck 0 25 NY $33,785 : $34,874 $1,089
0001439 | 7598823 : 2003  :  Constr . Lowerext 1 28 NY $6,947 $721 0 $(6,226)
- . . . H
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implementation

Internal data modeling ——— r— _ e
age at injury e |

Hypothesis: The age of the claimant affects the ultimate cost of the claim.
Finding: Older claimants have significantly larger claims on average.
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Incorporating external

data sources

» Much of the power in a predictive model comes from the
incorporation of additional external data.

» There are numerous vendors that can provide various types of
potentially valuable external data.

» Examples of some of these sources are shown below:

Data source 1

Data source 16

Business

Business

Page 10

High
................... : |ghMed
................... R
................... A T
................... R T
................... N T
................... e
................... e
................... e S
................... R R
................... e S
................... e
................... e S
Ell ERNST & YOUNG

Predictive Modeling and Claims Analytics to Incorporate Leakage Analyses

Quality In Everything We Do



Combining internal

and external data

Data collection
and cleansin

Model results Claim leakage Claims
N N N modeling
and analysis

implementation

» External data is matched to internal claims data to capture many
potential predictor variables.

External data

Company owner
» Bankruptcies

» Debt burden

» Credit score

» Credit balance

Historical claims

level data
Commercial credit Workplace safety
» Bankruptcies » OSHA inspections
» Number of collection trades » OSHA violations

» Number of employees
» Account balance per trade

Socio-economic

» Unemployment

» White collar crime

» DUIs

» Hit-and-run accidents

Geographic

» Household income
» Education level

» Political profile

» Urban v. rural areas
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Modeling database

Claims
modeling
implementation

Modeling

Data collection
and cleansing

Model Model results Claim leakage

database construction and calibration analysis

construction

» Modeling database will contain all internal and external risk factors.

Claim identifiers Predictor variables External predictor variables Response

rolly Sl Aot Occupation | et il 4955 state nouaanold Codt IO pachaor % lo98 UNemPle) ogsawat lossesst  Dovlopment
notice income degree reporting 24 months
0000012 - 7568871 2003 Constr Back 0 59 CT 64,064 632 No 33% 1% 3.5% $36,434 $18,932 $(17,502)
0000018 : 8404981 2004 Constr Upper Ext 1 47 NY 57,218 540 No 39% 2% 3.5% $93,106 $146,728 $53,622
0000138 - 7359087 2003 Manufac Upper Ext 0 41 NY 28,311 796 No 4% 3% 3.5% $21,316 $30,284 $8,968
0000146 - 8347860 2004 Constr Lower Ext 0 25 NY 39,251 742 No 27% 2% 3.5% $4,604 $6,820 $2,216
0000157 : 7350092 2003 Manufac Back 8 56 ME 28,381 581 No 19% 2% 3.5% $27,893 $48,861 $20,968
0000160 - 8343256 2004 Office Back 2 34 RI 59,136 719 No 33% 2% 4.2% $34,212 $40,985 $6,773
0000239 - 7738291 2003 Constr Head 0 51 MA 68,711 603 No 17% 1% 4.2% $42,695 $45,891 $3,196
0000401 8760921 2004 Manufac Neck 0 25 NY 28,117 578 No 35% 0% 4.2% $33,785 $34,874 $1,089
0001439 : 7598823 2003 Constr Lower Ext 1 28 NY 47,159 571 No 38% 4% 4.2% $6,947 $721 $(6,226)
0001892 - 8673492 2004 Constr Back 0 37 NY 16,758 747 No 21% 2% 4.2% $74,685 $81,988 $7,303
0001930 : 2843490 1997 Constr Head 1 35 MA 45,600 746 No 42% 1% 5.9% $97,685 $179,909 $82,224
0003888 - 3901123 1998 Constr Upper Ext 0 32 Cl 42,750 521 No 51% 1% 5.9% $60,172 $59,346 $(826)
0003888 - 7862234 2003 Constr Upper Ext 2 50 CT 47,316 776 Yes 37% 2% 5.0% $19,837 $34,218 $14,381
0004233 : 2789065 1997 Constr Upper Ext 0 64 RI 45,600 540 No 29% 4% 5.9% $41,384 $45,522 $4,138
0004233 - 6789456 2002 Constr Lower Ext 0 30 RI 47,316 511 Yes 3% 1% 5.0% $62,542 $75,650 $13,108
0004982 - 2887011 1997 Office Multiple 0 33 MA 45,600 785 No 19% 1% 5.9% $39,793 $68,975 $29,182
0005893 : 3609981 1998 Manufac Back 1 30 MA 42,750 767 No 12% 4% 5.9% $88,357 $168,877 $80,520
0006980 - 3452981 1998 Constr Back 0 36 MA 46,989 582 No 19% 3% 6.0% $15,146 $11,957 $(3,189)
0006980 - 8593404 2004 Constr Upper Ext 0 66 NY 42,750 749 Yes 7% 1% 4.5% $62,508 $107,825 $45,317
0007012 : 4459321 1999 Manufac Back 0 31 NY 47,316 510 No 35% 4% 4.5% $19,187 $19,953 $766
0007012 - 6398703 2002 Manufac Upper Ext 4 54 CT 47,316 741 Yes 33% 4% 5.0% $64,838 $85,838 $21,000
0007792 - 2398050 1997 Constr Head 0 60 C 32,750 613 No 34% 4% 6.3% $26,434 $8,433 $(18,001)
0007792 : 7574410 2003 Constr Neck 0 37 NY 32,750 702 Yes 38% 2% 5.0% $79,680 $88,661 $8,981
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Examples of tested
hypotheses

Modeling
database
construction

Claims
modeling
implementation

Data collection
and cleansing

Model results Claim leakage
and calibration analysis

Do socio-economic conditions impact Example data sources Is the claimant’s prior claim history
claims? significant?

Measured by: Prior injury Measured by:

» Unemploymentin geographic location of data » Number of past claims

Injury » Severity of past claims
» Average household income in area of injury » Claim settlement
Socio- » Litigated vs. non-litigated
economic
. . . data . . ..

Does the lack of consistency in the claim Is abidance by contract rules significant?
management process increase claim Measured by:

leakage? . :

Workplace » Failure to pay according to contract or fee

Measured by: safety arrangement

» Repeated re-assignment of claim handlers data » Failure to recognize third-party risk transfer
» Lack of case continuity prot.e.ction.— indemnity/hgld harmless/

additional insured provisions
: - US census : : ” : _

Are geo-demographic characteristics Is financial condition of claimant predictive
significant? of ultimate settlement value?

Measured by: Measured by:

» Demographic data Credit » Personal credit data of claimant

» Census data data » Individual credit attributes of claimant

» Venuedata
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Multivariate modeling
results — lawyer density

Data collection ocelin Model results Claim leakage Clam.|s
N latabase N N N modeling
and cleansing and calibration analysis . o
const i implementation

Hypothesis: The density of lawyers in a geographic area increases claim amounts.
Finding: Lawyer density in a geographic area leads to higher ultimate claim values.
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Multivariate modeling _ _
resu "'.S — prior CIaims h iStOI'y avisesll ) Il SRR il ) el S N

Hypothesis: An individual’s claim history is predictive of current claim value.
Finding: Prior claims history is highly predictive of the amount required to settle a

current claim.
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Multivariate modeling
results — urban areas

Model results Claim leakage Claims
N N N modeling
and calibration analysis . o
implementation

. odelin
Data collection
" atabase
and cleansing
construction

Hypothesis: Claims that occur in urban areas tend to be more expensive.
Finding: Claims in urban areas are 50% more expensive than claims in rural areas,

on average.

e e el
R e e e ety
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Percent urban area
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Results — potential =1
savings with model R

Claim leakage Claims
i modeling
analysis

implementation

Strong claim adjusting Weak claim adjusting
enhancement enhancement
% adverse % adverse 4%
development development 1%
-2%
s 7 7% -7%
_ 7-15%
Best Low High Worst Best Low High Worst
25% 25% 25% 25% 25% 25% 25% 25%
Model ranking of claims Model ranking of claims
1. Construct a database, including internal and external data.
2. Build a predictive model that supplements existing claim management procedures.
3. Score recent month’s claims by expected adverse development.
4. Divide the ranked claims into equal bins (quartiles, deciles, etc.).
5. Measure the experienced adverse development within each bin.
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lllustrating improvement

Data collection Modeling Model Claim leakage Claims
N database . N modeling
and cleansing construction analysis . o
const implementation

in predictability

Testing is performed on claims that are outside of the modeling data set.

Model predicted
= Actual

Recognition of
- | expense-saving claims l
5 |~ - o
2 _ —
Q I
(o) L 7
% Apply specific claim
o mitigation strategies
2.
=
o
>
©
<
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Demonstration of value

Claims
modeling

Data collection Model
an ansin datab
implementation

Claim leakage
d cleansing analysis

y:

» Predictive modeling can lead to an improvement of approximately +/-
40% in the prediction of actual ultimate incurred claim amounts.

» Action can be taken on those claims with expected adverse
development.

» While it may not be possible to completely eliminate that adverse
development, it is realistic to capture a significant portion.

Actual

realized claim +40%
development

(Ranked by

predicted
development)

-40%
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Claims triaging tool

Modeling
database
construction

Data collection
and cleansing

Model
construction

Model results
and calibration analysis

Claim leakage Claims

modeling
implementation

Claim scorecard (two sample prior claims)

Rule set:
Suggested action 1
Suggested action 2

1.
2.

Assignment to senior adjuster
Proactive settlement efforts

Actual outcome

Claim ID

Claim characteristics 24819 39854
Date of accident 3/5/2006 3/28/2007
Date of claim reporting 3/9/2006 3/29/2007
Initial incurred loss at 30 days $5,000 $22,000
State claim NY MA
Predictor variable Value Model effect Value Model effect
Injury type Category 3 Negative Category 1 Positive
Driver prior loss experience 3+ Negative 1-2 Positive
# days reporting lag 4 Negative 1 Neutral
Weather conditions 0.65 Neutral 0.45 Neutral

Model output
Predicted incurred loss at 24 mos $150,000 $10,000
Decile ranking (based on expected development) 9 2

1. Deprioritize claim in case log
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Actual incurred losses at 24 mos $250,000 $6,000
Current incurred losses at present day $265,000 $6,000
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Claims triaging tool

Modeling Model Model results Claim leakage Claims
database

N construction and calibration analysis
construction

Data collection
and cleansing

modeling
implementation

» Can be deployed to claims personnel through a desktop interface

E Claims Management Application

File Edit Model Tools Help

Claim Irformation Scare Information |
i 6338703
Claim Numl:uer| 0 | [ Search ] Decile Rank EI
Employee 1D | 0007012
- Impact Reason Code Type
Empiayes Hams |JDhn i | High |Injur',-fDamage |Leakage i
Employes Address |125 S 125th E Ave | High | Claimart has claims in past 3 ysars | Non-Leakags
Medium | Age between 45-55 | Mon-Leakage
e /State/Zin | Tul oK [~ |74118 Rt P Sl i pRAT e,
Ehe ey | = | | || | Medium | Netification | Leakage
Accident Location |SE""'|E as business address bt | Low | Highly litigious demographic area | Non-Leakage
Industry Group |Manufau:turer w | Lo | Reserving | Excdeang
Claimant DOB |05/02/1361 Action Code 005 - Assign specific claim adjuster w
Accident Date |04/01/2002 | Report Date Action Deta
Type of Claim Indemnity v| Claim Adjuster |Jennifer Mohn v
Injury ICDS Group |#59.09 - Injury of face and neck v/ Commertts (No comments available.

Initial Case Reserve |2 64,836.00

Score Save

Ready
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Potential loss
mitigation strategies

» Identify specific loss mitigation strategies to be applied to claims with
potential claim leakage.

» Possible loss mitigation strategies are as follows:

Prompt assignment of senior claims handler

Prompt assignment where appropriate of nurse case manager or rehab specialist
Early enroliment in vocational rehabilitation

Continued proactive follow-up with injured party

Claims management committee review

Proactive early settlement efforts

Application of return-to-work initiatives

vVvyvyvvyyvVvyYyvyy

Modify claim service instructions

» The loss mitigation strategies identified and implemented will vary based on
the client and data available.

» Develop “rule set” (“guiding principles”)to guide the application of the
strategies.

Page 22 Predictive Modeling and Claims Analytics to Incorporate Leakage Analyses Ell ERNST & YOUNG
Quality In Everything We Do



Loss mitigation rule set

Data collection Model Model results Claim leakage
and cleansing N construction and calibration analysis
const on

Potentially severe claim identified:
» Nerve damage

» Significant pre-existing conditions:
» Overweight
» Diabetes

» Extensive claims history

Model prediction:
» Adverse development of $1m

Given facts, rule set indicates:
1. Promptly assign senior adjuster

. Promptly assign nurse case manager

2

3. Proactive medical management
4. Order independent medical exam
5

. Seek early return to work (light duty)

Outcome:

Reduced claim leakage (lower indemnity: permanent
impairment + on-going medical) resulting in reductionin
total incurred loss
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Claim leakage analysis

Data collection
and cleansin

Failure to
identify
Llagk of coverage Late or
claims inappropriate
Supervisor follow-up with
oversight injured
Failure to P;ﬁrr:;al Ineffective or
pursue lack of claim
subrogation leakage documentation
drivers
Failure to Failure to
develop claim _ report to excess
action plan / Failure to \ - oss carriers
identify third
parties to

transfer risk

Claims
modeling
implementation

Model results
and calibration y:

Claim leakage
analysis
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Potential benefits of the [—
claim leakage process | _

Modeling | | 1040

» Certain factors that contribute to increased claim leakage are not
available at first report and therefore are not included as factors in
the predictive model.

» Claim leakage analysis aims at reviewing a sample of historical
claims with high leakage that cannot be attributed to the predictors
identified during the model development.

» Claim leakage predictors are part of analysis to identify trends and
opportunities for process improvement.

» The analysis includes building an historical claim database and
identifying common themes and characteristics among the sample
of claims reviewed that are the main drivers of high claim leakage.

» The claim leakage analysis results in a recommendation report for
each leakage process that has been identified.
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Leakage impact analysis
by process

Data collection Modeling Model Model results Claims
N database . N N modeling
and cleansing and . o
implementation

construction
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Development of leakage
rule SEt_— 19 dimensions st Jop | et | o | oot g o e
to consider

Self-critical analysis questionnaire

Overall self-critical analysis assessment Exceeded expectations

Self-critical analysis scoring results 98%

1. Initial claims triage and assignment process 11. Reserve accuracy

2. Identification of coverage issues 12. Aspects of reserve accuracy

3. Three point contact elements 13. Aspects of the settlement process

4. Elements of the compensability evaluation 14. Special fund process

5. Appropriate subsequent contact made with all | 15. Elements of the recovery process
applicable parties 16. Aspects of claim adjuster file completeness

6. Effectiveness of the action plan 17. Aspects of vendor management

7. Completion of the proper facts surrounding 18. Aspects of supervisor involvement in claim
the investigation process

8. Effectiveness of subrogation efforts 19. Claims handling compliance with state

9. Elements of the medical treatment plan statutory requirements

10. Elements of lost time claim characteristics
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Process improvement

Data collection - ":"t“i""g - Model - Model results - Claim leakage
and cleansing atabase i and calif i analysis

construction

Claims process
» Better claim triaging and mitigation
» Improved efficiency of claims department

Overall 1% to 2.5%
improvement to combined ratio
operations savings
Underwriting process

» Improved understanding of claims drivers
» Application of criteria to underwriting
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Process improvement

ata collection Modeling odel lodel results aim leakage Claims
I:;ntd clelaln?ing c;a;:za;:m con!trsciion aﬂdia‘librat:ton “ ana:ys:(sg im;‘::::nta%ion
Broker/ it
Competition
agents
Profit
Governance
Risk —— Pricing m Technology Claims )
Operations
Loss
» Globalization
» Changing Investment
demographic returns

Competition Regulatory Financial markets

» Challenging financial » Exert pressure on » Challenging financial » Rating agency pressure » Debt and equity market
results pricing results » Increased regulatory issues

» Focused inward fixing » Require global, end-to- » Focused inward fixing action due to » Increasing government
issues end solutions issues government intervention

» Not as close to their » More willing to move for » Not as close to their interventions » Increased foreign
customers price and service customers » Increased foreign exchange pressure

» Fewer new products reasons » Fewer new products regulation » Increased desire by

» New competitors » Demanding innovation » New competitors » Consolidation of banking corporations to utilize

» Emerging tools and » Complexity increasing » Emerging tools and and insurance financial markets in lieu
technology related to lack of technology environment of insurance to manage

» Turnover at all levels knowledge of local, » Turnover at all levels risk (e.g., cat bonds)

» Dynamic, flexible political and geographic » Dynamic, flexible
operating model by laws and customs operating model by
strong core values and strong core values and
leadership leadership
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Summary

» There is significant opportunity for potential savings by

applying claims predictive modeling and leakage analysis
to a company’s claims operations.

» Companies that leverage the knowledge from the above

combined process all the way back to underwriting will
benefit the most.

» Claim leakage processes and controls and loss mitigation
strategies can be applied proactively.
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Ernst & Young
Assurance | Tax | Transactions | Advisory

About Ernst & Young

Emst & Young is a global leader in assurance, tax,
transaction and advisory services. Worldwide, our
141,000 people are united by our shared values and an
unwavering commitment to quality. We make a difference
by helping our people, our clients and our wider
communities achieve their potential.

Ermnst & Young refers to the global organization of
member firms of Emst & Young Global Limited, each of
which is a separate legal entity. Emst & Young Global
Limited, a UK company limited by guarantee, does not
provide services to clientsin the US.

For more information about our organization, please visit
www.ey.com.

Ernst & Young is a leader in serving the global
financial services marketplace

Nearly 35,000 Emst & Young financial services
professionals around the world provide integrated
assurance, tax, transaction and advisory services to our
asset management, banking, capital markets and
insurance clients. In the Americas, Ernst & Young is the
only public accounting organization with a separate
business unit dedicated to the finandial services
marketplace. Created in 2000, the Americas Financial
Services Office today includes more than 4,000
professionals at member firms in over 50 locations
throughout the US, the Caribbean and Latin America.

Emst & Young professionals in our finandal services
practices worldwide align with key global industry groups,
including Emst & Young’s Global Asset Management
Center, Global Banking & Capital Markets Center, Globd
Insurance Center and Global Private Equity Center,
which act as hubs for sharing industry-focused
knowledge on cumrent and emerging trends and
regulations in order to help our clients address key
issues. Our practitioners span many disciplines and
provide a well-rounded understanding of business issues
and challenges, as well as integrated services to

our clients.

With a global presence and industry-focused advice,
Emst & Young’s financial services professionals provide
high-quality assurance, tax, transaction and advisory
services, including operations, process improvement, risk
and technology, to financial services companies
worldwide.
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