C
05

mC
/f.

96((
@)
o, z
%02

Pension
7
Ay
E’?/
Digitalisation ”

O

Developments

'2
nce

%
f@
S0

andin

N
¥ S
mme

Z‘O /Po
%
,.>'\

(/
A, 0 n & ¥
c?@ ¢
Prog raUnderst
Confere

‘7(/((

Presentahons %20

c.,/r
Possibilities™® cae su

\\‘Q

Data Science & Data Ethics
e-Conference by EAA

29/30 June 2020

A Holistic View the

Medical History
and the Medical Future
of Individuals



academy

w euro pe.an éﬁ K q,%e;@ e :g T
U_ actuarial ghata s EtplesActuary IN 1. I . L I
D\:q-‘f' & E Bre /’O;//%J,Eg
35, JctuBot g, : &(_/ éh_ ' R ‘ 'l ’ T ﬁ '

RISK-CONSULTING offers actuarial competence in combination with
expertise and many years of experience in data analytics. We develop
solutions for risk selection, risk control and process control. Our data-
based tools digitalize the insurance industry.

FORWARD-THINKER MARKET-LEADER
P A ""'@
- 7
MR, GITALER MR || GITALER

R | FUCHTTURM R | FUCHTTURM

B \ersicherung g \Versicherung .
Our risk-assessment system

Already honoured twice by Google AktuarMed® is market leader in
and the SiiddeutscheZeitung as health insurance underwriting in
Forward-Thinker! Germany, Austria and Luxembourg!
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Yuiin Kl NEW APPROACH - DIFFERENT CHALLENGES

Needs of the Insureds Goals of the Insurer

- Stay healthy - Suitable prevention * More interaction und contact with
offers, individualized health tips and the insureds > Strengthening the
services relationship / ecosystem

- Better assessment of customer

© Get healthyle Help an_d support in needs: which services and offers at
the event of illness, avoidance of which time
c_romflcatlon _ - Influence the claims costs
- Disease management > Optimal - Avoidance of over- or under- or
care and support during therapy wrong treatment
The insurer as first contact for everything related to personal health:
digital, online, by phone or chat
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PREDICTIVE MODELLING
Descriptive - Individual health history

What happened when? III. (diseases, severity, duration...)
- Individual courses of treatment

(duration, costs, therapies...)
- Lifestyle, fitness, nutrition...

Diagnostic - comparison with normal courses
Why did it happen? - which events are correlated

- flagging incorrect care

- medical assessment

Predictive - future health risks
What could happen? - indications of possible health risks
(operations, hospitalisation, disability)
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Random Forest

o Neural Networks

Support Vector _ _
Machine Gradient Boosting

Data Science & Data Ethics e-Conference | 29/30 June 2020 | Page 8



_|_|

uture (,;7 e .D

xtx Dv _\Qu @G & C

e

ments
Pensians,

<" "+ european 5 «%«\zq S
el WITH A WIDE RANGE OF PROPERTIES ...
e S?e;*eaﬁeﬁunf% e

¥ Possibilities e w o i

s
@©
o
)
@
S
5
o
3]
S
=
7]
c
)

Overfitting

Artificial Intelligence
Descriptive/Nnsuperv |sed
" Blackbox

Data Science & Data Ethics e-Conference | 29/30 June 2020 | Page 9



“ curopean [ RN EXAMPLES / RESULTS
L . L O SR Ao
~X actuarial Data - Ethics - Actuary
7 academy  [EEARNEEE OF DIFFERENT TECHNIQUES
\)\'P\'ES?‘IG[IQW O@\Q %,;'?E
0SSIDILILIES™ case s g

The foundation for guidance in Health management is usually
a holistic view of the individual health situation:

« For all relevant diseases
e Multidimensional IIII

« Over Time Descriptive
exemplified by "benchmarks"
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Comparison of an individual course of treatment with statistically
benchmarks of treatment using various criteria
Invoiced amount inpatient Invoiced amount outpatient

Invoiced amount alternative medicine Total invoiced amount

Number of out-patient treatments Invoiced amount physiotherapy

Number of different medical specialities Number of different diseases
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The foundation for guidance in Health management is usually
a holistic view of the individual health situation:

« For all relevant diseases
e Multidimensional

e Over Time
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USING CLUSTER-ANALYSIS TO DETECT
DIFFERENT TYPES OF THERAPY

60.000 €
Depressions:
Total Costs

40.000 €

20.000 €

\\_
T~ B\E—E
0€ R I\.—-
Years 1 2 3 1 2 3 1 2 3 1 2 3 1

2 3
£ 2 3 4 5
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30.000 €

Depressions:

Costs for

inpatient Psychotherapy
20.000 € ]
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The foundation for guidance in Health management is usually
a holistic view of the individual health situation:

« For all relevant diseases
e Multidimensional

e Over Time
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=" PREDICTION OF SEVERE BACK CONDITIONS
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Top 5% incidence
probability = 34,8%

Increase by @ Average incidence

oy A
factor of 2,9 probability = 11,7%

Lowest 30% incidence
probability = 4,0 %

10 20 30 40 50 60 70 80 90 100

Groups defined by predicted incidence of - Back Condition
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Any
inpatient
treatment

Outpatient
treatment

Claims for
cures /
remedies

Claims for
alternative
medicine

Age

Occup
ation /
PDC

Prod uct

Deductible

Gender

CHARACTERISTICS WITH THE

HIGHEST INFLUENCE

Number of
previous
conditions

Sleeping
disorders

Obe5|ty
“ Hypertension

Varlcose ERS
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METHODS DELIVER SIMILAR RESULT

Conféreiice Digialisstion

Number of persons
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USE IN HEALTH MANAGEMENT
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Conference Digitslisation

Programme

Case

With severe back
conditions in the next
3 years

Insured persons
with severe back
conditions in the next

Models sort by
probability — create order

3 years Top 10% RC-Model
o O . I N | II-. - II.. Incidence 31 %
o o = o = o = -. = = -. . . o
— — ] s ercentage 26 %
O = O = O I. 11 m 1 of all severe
= = = = HEE Bu back conditions
= HE N =
= = = =
= = HE E E N
- - H N H = = -- H N
H N H = = =
= EEmE = 5 = = - --- =
= mEEE = m m m
= = = = HE E EE =
= =
H N
- =
Incidence 12 % u m
=
Percentage of all severe 100 % ]

back conditions
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Expected health risks within 15 years x Prediction of severe diseases within the next 3 years

Spine and joints 50% 0%

average

low high

L severe back diseases arthrosis
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- Identification of the individual health risks

- Support driven by need - Information, tips and suggestions
individually designed for the insured based on his real situation

- Low-threshold digital offers also for the large group of "still" healthy
and not just focussed on the group with severe conditions

- Optimized selection of potential candidates for prevention programs
and health management measures

- Coaching in the event of illness and Network with health providers

- Services and additional offers through insurer / partner companies
- prevention, fithess, wellness, nutrition...
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