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Computerized underwriting

Objective and transpar ent

Computerized underwriting representsarevolutionary improverment over conventional underwriting
methods. With AktuarMed® and its complex database, however, thisistaken onestep further. The
advantages and operating principles of AktuarMed® are detailed below:
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Aktuar M ed®

Theunderwriting system
for health insurance

What characterizes Aktuar M ed®?

AktuarMed® isaunique underwriting system
designed for thefield of hedthinsurance.
AktuarMed® s basic philosophyisfounded on
clams-adjusted risk assessments. Therisk
loadingswhich are assigned by AktuarM ed® are
suitablefor the purpose of largdly offsetting the
additional benefitswhich are anticipated asa
consequence of previousillnesses. Thisenables
ahedthinsurer usng AktuarMed® to perform
caculationson acost covering and profit-
oriented bass. Thisappliesto both new
applicationsand product changes.

Underwriting for all products

AktuarMed® is suitablefor examining all types
of health insurance productsand including their
specificationsintherisk calculation process.

Transparency due to differentiation
of risk loadings

AktuarMed® dividestherisk loadingsinto
different ilinessgroups, thusfeaturing ahigh
degree of trangparency. At the point of salethis
information, whichiscurrently unigueamong
expert systems, providesan excdlent basisfor
judtifying loadingsto dlients.

Knowledge base foundation

AktuarMed's knowledge base isfounded on
the evaluation and comparison of thefollowing
typesof data:

* Anamnestic databases
* Mader policy data
* Bendfit databases

Varioushedthinsurance companies provided al
their current and previousrelevant datafor the
purpose of identifying and quantifying therisk of
increased claims depending on case history
(anamnesis) and persond circumstances. The
corresponding dataanalysisis performed by
complex multivariate statistical calculations,
neurd networksand hybrid methods.

The following prerequisites were
instrumental in facilitating the
development of Aktuar M ed®:

* Digital anamnestic database

* Mathematical expertise (in-depth
knowledge of multivariate mathematical
statistics)

» Adequate evaluation technology for large
databases

All theseelements arereadily availablefromthe
production company, RISK-CONSULTING
Prof. Dr. Weyer GmbH, an affiliated
AktuarData GmbH company.



M ethodology of claims-adjusted loadings
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AktuarMed® in practice

TheAktuarMed® underwriting systemis
currently deployed by numerousnationa and
international large, mediumsized and small
hedlth insurers. Following appropriate
modificationsand taking into consderationthe
relevant health systemsand typical national
products, thisunderwriting system can be used
globdly intheloca language. For the purpose of
deployment inAdia, Africaand LatinAmerica,
infectiousdiseaseswhich arerarein Europeare
aso takeninto account.

Favourable rating on the basis of
AktuarM ed®

If ahedlthinsurer issubjected torating, theuse

of AktuarMed® regularly resultsinafavourable
outcome.

Thus, for example, ASSEKURATA Assekuranz
Rating-Agentur GmbH writes: " According to
ASSEKURATA, the[ company’s] underwriting
practicesarerated very highly. They involvethe
deployment of avery efficient computer-aided
expert sysemwhichisableto evduatemedical
terms(diagnoses, synonyms, formsof treatment
and abbreviations) onacomputerized bass. In
addition, the systemrecognizes correlations
betweendifferent ilinesspatternsandtakesthem
into account when assessing theoveral risk. With
theaid of thissystem[the company] isableto
processinexcessof 90% of incoming
applicationswithin avery short period of time
without neglecting any of the appropriate
underwriting aspects.”



Claims-adjusted underwriting

What sets Aktuar M ed® apart from
conventional underwriting systems?

A

Individual risk loadings

A number of underwriting sysemsare currently
available, thoughthese are pure I T sysemswith
no risk content, meaning that they areessentialy
nothing morethan an empty shell. Beforethese
systems can be utilized, the usersthemsalves
need to stipulaterisk loadings and risk
assesament rules. They merely servethe
purpose of gandardizing risk loadings Inthese
systems, theindividud applicantsare placed
into asmall number of set groups, despitethe
fact that the number of combinationsof risk-
relevant dataisfar greater. For thisreason,
these sysemsrequire clientsto pay the same
loading despitethedifferent riskswhich are
involved. However, itisparticularly the case
that these systemsfail to examine sufficiently
whether or not thestipulated rulesand risk
loadingsreflect theeconomic redlity.

Incontrast, therevolutionary innovation of
AktuarMed® isthat it isnot an empty shell
bereft of content, but rather acomplex
"database" which is rendered accessible by
meansof auser interface. AktuarMed® can
caculateindividualized risks, thusproducing a
widerange of modified risk loadings.

Individualized risk loadingsare differentiated
according to casehistory (anamneses), product,
age, sex, weight, size and body massindex
(BMI) whichare caculated onthisbasis. Since
it analysesalargepool of data, AktuarMed®is
ableto performlong termevduationsof
anticipated benefit payments.

Inthis connection, AktuarM ed® establishes
cross-linksfromawidevariety of medica
fieldsand takestheminto account for forecast
purposes. When aphysician examinesa
patient, this primarily encompassesthe distress
whichthelatter iscurrently suffering. Whereas
physiciansfrequently makethe mistake of
equating persona distresswith resulting hedlth
costs, AktuarMed® focuses ontheissuewhich
isof interest to the hedthinsurer, namely,
benefit payments.

Realistic benefit assessment

Extensive sudiesconducted on the basis of
AXA Krankenversicherung AG's benefit
paymentsand anamnestic databases
demondratethat thestandard assessment of the
riskswhich previousillnessesinvolvefrom
primarily medical aspectsdeviate fromtherisk
loadingswhich areactudly required, and in
some cases considerably so. In particular, a
clams-adjusted risk assessment demonstrates
that illnesseswhich, though apparently harmless,
deveop along chronic lines, are often serioudy
underestimated inunderwriting practice.

Theextent of aloading must bebased logically
uponthe actua additional benefit payments
whichwerereceived inthe past by insuredswho
have suffered fromthe same previousillnesses.
To thisend, AXA Krankenversicherung AG's
benefit payments and anamnestic databases
encompassing numerous observation yearswere
evauated digitaly onthe bass of individual
Stlements



Multivariateanalysis

Using discrimination methodsand scoring
procedures, expendve diagnoses (previous
ilinesses) wereidentified and scored for every
benefit sector. Thesemethods and procedures
function along multivariate linesand —with a
highdegree of accuracy —identify not only the
risk relevance of individual anamneses, but
aso interactionsbetween variouscase
histories or additiona risk parameters
(causality and correlation).

A previousillnessin connectionwith other
medical disordersor given certain agesmay
requireacompletely different risk loading
than would bethecase under different
circumstances.

Thecdculated risk score was subsequently
adjusted inlinewiththe actual benefit
expenditure. A medical assessment was only
conducted for rareillnesseswith no
datigtica basis.

All statistically relevant anamneses are assessed by AktuarM ed® solely on the basis
of the paymentsrecorded in the benefit database.

Claims-adjusted global assessment

Fromtheinformationwhichisfurnished by
applicants, AktuarMed® calculatesriskson a
future-oriented (prospective) and
comprehensive basis. AktuarMed® produces
aclaims-adjusted global assessment grounded
on database information. The system
invariably reaches a decision.

Ongoing development and
adaptation to actual changes

Sincethe knowledge base underlying the
differentiated calculationsis continuoudy
reviewed and updated, AktuarMed®
facilitates up-to-the-minuterisk calculations.



Objectiveunderwriting and
standard pricing procedures

What advantages are to be gained by using
expert systemsin health insurance?

The general advantage of expert sysems

» Thegenead advantage of al expert systems
is sandardized underwriter-independent
risk assessment.

However, conventional expert systems do not
guarantee output qudity. In particular, loadings
are frequently inadeguate, as the geciaists
decisonsintegrated into these "empty shdlls' are
often gatigticaly inaccurate. In addition, in many
cases, conventiond systems are conpletely
unable to reach any decisonsat dl.

Additional benefits which
Aktuar M ed® entails

*  Risk-commensurate earningsthrough the
impogtion of claims-adjusted loadings. For
the mogt part, cdaims-adjusted risk loadings
offsat the excessrisk which materidizes upon
the inception of apolicy dueto previous
illnesses

* Inpaticular, clams-adjusted risk loadings are
differentiated according to types of previous
illness, X, age, product and retertion

»  Avoidance of subsequent financia lossesasa
result of incorrect assessments

e Trangparent decisonsfor clients and saes
departments as aresult of the differentiation
of risk loadings

* Reductionin the number of enquiriesfrom
physicians since they are dmost exclusvely
required solely for the purpose of specifying
vague medicd information provided by the
applicant

¢ Risk asessment sandardization o inthe
event of product changes

* Discaerniblereduction in administrative costs,

including those arising from the deployment
of less gpeciaized personne

Significant reduction in the ratio of non-
materiaized business since processing is
accelerated and fewer applications cometo
nothing

AktuarMed® encompasses dl the knowledge
which is necessary for underwriting purposes.
This meansthat thereis no need for the
laborious manual input of individual under-
writing rules, and thus lower implementation
costs for companies

Greeter premium gability in the medium term
since good risks no longer subsidize bad risks

I mproved competitive postion due to postive
ratings



Aktuar Med's adaptability

Can the knowledge which is contained in Aktuar M ed®
be deployed by all health insurance companies?

AktuarMed® can be adapted for awiderange * Denta hedthrules
of companies. Thefollowing finetuning options
enable AktuarMed® to be adapted to the needs * Age-dependent BMI influence

of any insurance company:
»  Corporate-specific underwriting rules

1. Produds
* Inclusonof al schemes 4. Additional risk policy stipulations
*  Full-valueor supplementary insurance * Incluson of corporate diagnostic
products designationsas acomplement to the
WHO ICD codewhichisimplemented as
» Taloredto nationd hedth care systems sandard practice

»  Upgrading and downgrading rulesinthe
event of product changes
2. Riskloadinglevel (calibration)

* Bedrisks, portfolio average, etc.

3. Acceptancepolicy
* Bendfit exclusonand restrictionrules

» Listsfor rgections, enquiriesand minor
illnesses

e Minimumrisk loading determination

*  Number of pre-existing conditions
necessitating reection

* Rulesfor applicantswho wear spectacles



Additional possible
Aktuar M ed® applications

AktuarMed®in the field

In additionto being utilized at head offices,
AktuarMed® canaso be deployed inthefield
(POS). Inthiscase, AktuarM ed® should be
linked to the computer programs used by field
saff or brokers. Thisenablesvirtualy al
applicationsto befully priced (including

loadings) or rejected onthe spot. Only inrare
medically unclear casesisthisprocedure
superseded by a "background investigation".
The gtrategic advantage which the technical
possihility of issuing policieson the spot entails
for field saff isself-evident.

Possible additional functions

» Underwriting

» Underwriting

Life

Disability

» Underwriting

Accident

e Additional input

Occupation

e Additional input

Leisurepursuits

» Laptop-based, context-sensitive case history questionsat POS

* Product kits



A successstory

The history of AktuarM ed®

How did AktuarMed® originate?

AktuarMed® originatedin collaboraion with
AXA Krankenverscherung AG andwas
developed between 1994 and 2000 by
RISK-CONSULTING Prof. Dr. Weyer GmbH,
an dffiliated company of AktuarData GmbH.
AXA KrankenversicherungAG isoneof the few
insurance companieswhich has been collecting
digital anamnestic datafor decades. The
differentiated Satigtical analysisof thisdata
produced the knowledge contained by
AktuarMed®. Inthisconnection, the observation
of benefit payments over a period of many
years facilitated the development of accurate
forecagts of future claims depending on pre-
existing conditions.

Therelevant datawill dso beregularly andysed

inthefuture, thusensuring that AktuarMed® will
retainitscontinuity and topicality.

What is Aktuar Data GmbH?

AktuarData Gesellschaft fir aktuarielle

Datenbasen mbH , whichisbased in Cologne, has
beenin existence since February 1996. Its
Executive Directorsare Professor Jirgen Weyer
and Herbert Friindt.

They areboth qualified mathematiciansand
actuariesand boast many years experience,
particularly inthe healthinsurance sector.

AktuarData GmbH possessesextensive
databasesfromthefield of headlthinsurance. This
datacan beutilized for epidemiological research
and risk analysis, taskswhich are performed by its
affiliated company, RISK-CONSULTING Prof.
Dr. Weyer GmbH, which wasfoundedin 1992.

Why do mathematicians address the
subject of underwriting in health
Insur ance?

Thisisbecause mathematica skillsand advanced
methodsareessential for anaysing the
correlationswhich exist between an anamnestic
congtdlation and subsequent benefit payments.



Suitablefor all requirements

Aktuar M ed'stechnical design

The four AktuarMed® versions

1. Thestand-aoneversionfor PCsand 3. The point-of-service version
notebooks (uponrequest)

2. Themainframelink version 4. Theinternet verson
(company tailored) (uponrequest)

Recommended system requirements:

* Microsoft Windows 2000 (SP 2) / Microsoft Windows X P Professional
(Other operating systems on request)

* 800 MHz or higher processor recommended (system with one or two processors);
Intel Pentium/Celeron processor, AMD K6/Athlon/Duron processor or acompatible
processor is recommended

e 512 MB of RAM or more recommended (a minimum of 256 MB of RAM is required,
though the performance of some features might be limited)

*  XGA (1024x768) or higher-resolution monitor with at least 256 colours, display
setting of 96 DPI

» 300 MB of available hard disk space
 DVD or CD drive (only required for ingtallation)
* Mouse or compatible pointing device

Which services does Aktuar M ed® provide for its users?

*  Regular updates, e.g. featuring « A dedicated hotline
- Additional diagnoses (upon the conclusion of aservice
- New functions agreemert)
- New statistical findings « Ingallation assistance
(some of which entail a separate fee) (for aseparate fee)
* A clearly structured user manual » Training, including on-the-spot training

(for aseparatefee)
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A high degreeof user-friendliness

AktuarMed® issimplicity itself

AktuarMed's input masks are transparent, fast and easy to complete. AktuarMed® is practically self
explanatory, meaning that little training is needed.
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Virtually no specialist medical knowledge is required to be able to enter case history data, since
AktuarMed® features many synonyms for specialist medical terms.
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ICD #+ | Condition Status | Disease Group
7222 |Prolapse of an intervertebral disc Spinal Column / Joints Disord...
7222  |Mucleus pulposus, prolapse Spinal Column / Jaints Disord. ..
F22.2 |Protrusion of an intervertebral disc Spinal Column / Jaoints Disord...
F22.2 |Prolapsed. intervertebral disc Spinal Column / Jaints Disord. ..
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AktuarMed® at aglance

Risk loadingsin accordance with actua
benefit payments, claims adjustment, for
rareillnesses, computerized assessment in
accordance with conventiona medical
principles

Loadings/ exclusions in accordance with
claims expectations

Multivariate risk assessment

L oadings dependent on anamnesis, product,
ageand, optionally, sex, BMI, occupation,
region and family case history, etc.

Differentiated display of risk loadings,
benefit exdusonsand regections

Alternativeswith and without benefit
exclusons/ restrictions

Product-changemodule

Previousillnesses pursuant to ICD codes
(WHO), plusathesaurus

Searchfunction:
— Filter functions
— Text fragments
— Orthographical tolerance

— Synonyms

Control parametersinlinewithaninsurance
company's risk policy, i.e."tailored"
adaptation in accordance with a company's
requirements
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Risk assessment standardization

* Reductioninthenumber of enquiriesto
physicians

* Transparency inrespect of corporate
loading Srategies

* No cross-subsidizations, meaning fewer
premiumadjusmentsinthe mediumterm
and fewer cancellations

» Underwriting also possible using staff
with lessmedical knowledge

 Reductioninadminigtrative expenditure

* Reductionin personnel and material costs

* Shorter processing times, lessnon-
meterialized busness

* Regular updates

* Immediate responsesand decisions

« Stable systembehaviour (exception handler)

* PC version (stand-alone)

» Mainframelink
(viainterface—uponrequest)

* Ddfinitive point-of-service underwriting
procedures (upon request)

* Internet link (viainterface—uponrequest)
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