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About the speaker m}“

Daniela Rode BERLIN 2018

= Managing Director of RISK-CONSULTING
= > 20 years experience in life & health primary and reinsurance
= 1995 graduation in mathematics at Humboldt-University, Berlin

RISK-CONSULTING

Prof. Dr. Weyer GmbH

= Actuarial consultancy specialized in the handling and analysis of big
volumes of insurance data - we combine actuarial understanding and
insurance business expertise with specific knowledge of data analytics

= Qur unique evidence-based system AktuarMed® has been a leading
tool for underwriting for many years now
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Europe's widespread diseases [EE!%E.;’“

BERLIN 2018

Each year, 25 %0 of the population

o o
suffer from depression or anxiety 10.3% of men and 9.6 %0 of women

aged 25 years and over in the European

Region are diagnosed with diabetes
Musculoskeletal pain causes

500 mio. sick days in Europe, The cost of mental disorders in the
that equates almost 50%b of all EU is about €170 billion per year
absences from work lasting at

o
least three days and 60%b of 80%o of premature heart

permanent work incapacity disease and stroke is preventable

WHO / Regional Office for Europe: http://www.euro.who.int/en/health-topics/noncommunicable-diseases; Social Impact of Pain: www.sip-platform.eu
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Predicting the occurrence of illnesses m}“ -

BERLIN 2018
In Germany, many information about the individual's health history is available within the

health insurance claims data. Does this data constitute a suitable basis for predicting
the occurrence and progression of illnesses in individuals?

Project: Use different predictive methods in order to identify the probability of the insured
individual to be diagnosed with one of the following diseases within the next three years:

Severe back pain Arthritis
» Chronic back pain » Hip arthritis
» Radiculopathy * Knee arthritis

» Intervertebral disc degenerations
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Data basis and preparations m%f;;“.

BERLIN 2018
Data Input of 3 mio. cases: Data processing and preparations:
« Person: age, sex, profession, social « Data preparation: alignment,
status, insured tariff, ... aggregation, transformation...
+ Treatment: diagnosis (ICD Coding), - Data cleaning: reconciliation, handling
date, duration, frequency, cost of of missing values, outliers...

treatment, diagnostics, therapy, . « Feature extraction: creation of add.

* Provider: medical discipline, ... features, quantification of impact,

lection, r ion of f res...
« Payments: nhumber and amount of selection, reduction of features

invoices, frequency, ...  Method type: supervised/unsupervised,
blackbox/interpretation...

Qver 500 featu reD
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Model development, training, validation [E:!ﬁ.!’“
BERLIN 2018
4 . N\ L N
Training data
approx. 2.100.000 cases
( A C D
Training data
per method
approx. 1.500.000 cases ‘
* Bayesian Model
\\ « Random Forest / Neural Network y N /j S P
[ Observation Realization None of the relevant medical condition;
5 years 3 years may occur in the observation period!

N— —
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Features with biggest impact (back pain) [EEE/E.;’B
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Outpatient
costs Number of pre-

Traditional DEGUCHBIE existing conditions

practitioner Sleep
Inpatient disorder
costs
Adiposity

Hyper-
tension
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Prediction of severe back pain m;g}""-
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45% BERLIN 2018
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Portfolio management

Insured individuals with Model sorts portfolio
severe back diseases by probability -
within the next 3 years "tidying up"
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With severe back disease
within the next 3 years

Incidence rate 35 %
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With severe back disease
within the next 3 years

Incidence rate 31 %
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Prediction of arthritis

Incidence rate:

Share of actually ill individuals
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Incidence rate:

Share of actually ill individuals
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Prediction of arthritis
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Results of different methods and stacking m&é}“ .

BERLIN 2018
Incidence Top 5% Incidence Top 5%
GAM 34,42 %
Severe _ Stacking:
ey el Bayesian Model 33,75 % Geometric 34,76 %
Mean
Random Forest 32,55 %
GAM 22,21 %
Stacking:
Arthritis Bayesian Model 21,05 % Linear 22,59 %
Regression

Neural Network 21,07 %
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Number of individuals
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The methods find the "right" individuals mﬁﬁr
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1,
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fr/

Number of actually ill
individuals
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Depression

Severe back pain Incidence rate = 25%

Incidence rate = 35%

Heart diseases
Incidence rate = ...

Somatoform disorders

Arthritis Incidence rate= 16%

Incidence rate = 23%

The incidence rates stated above refer to the top 5% in each case
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Contact details: Daniela Rode

address: RISK-CONSULTING Prof. Dr. Weyer GmbH
Hatzfeldstr. 5

51069 Koéln / Cologne
Germany

+49 2219684 79-0
rode@risk-consulting.de
www.aktuarmed.com
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