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Data Mining - Overview

Data Sources . .

Social benefits receivers

- UDK (Housing benefit , Pension, family benefit, maternity/
paternity benefits

- KOM (Unemployment cash benefit, sick leave benefit and
free childcare benefits)

- SIU (Student benefits )

- ATP (AUB, LG, ATP)

§10 — K2/K1

Simple ol
Data from public authorities . ==
- CPR (Social network)
- BBR (Apartment size etc.)
- CVR (Company network) —>
- R75 (Car, bank accounts, assets, tax

etc.)
- elndkomst (employment, payments

and work hour’s) ﬂ
- Regional Data (Check of stay in DK) ﬂﬁ*@ﬂ
- STAR (Physical meeting In job-center) 5 ﬂ
- Etc. d%ﬂ d

Case information = Company Network

Data Mining
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Den Feslles Dataenhed

UDK-kontrol

Visitering
Indhente oplysning

Klargere kontrolsag
Partshere

Afgerelse

Monitoring



Productions and Operations Den Feslles Dataenhed

Competences

Person register
Housing register
Business register
Income register

e

Data Infrastructure

R75 (tax data)
Health services register
VAT register (companies)
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Overview From 2015 To 2019 Den Feelles Dataenhed

From simple experience
based criteria’s to using
complex machine

earning techniques

From 11 mill. EUR in 2016
to 62 mill. EUR in 2019

From Fraud Detection tc
early error and Fraud
Prevention and
automatization

From 3 Data Sources in
2015 to 9 Data Sources
in 2018

CPR
BBR
CPR CVR
CPR BBR  E-Ind.
BBR CVR R75

Fremrykket kontrolindsat!
r T

v
Kontroltrin1 Kontroltrin 3
Kontrolenheden

CPR CVR E-Ind. SU
CPR BBR E-Ind. R75 Region.
BBR CVR R75 SU Moms
CVR E-Ind. SU Region. STAR data
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Receiving a Digital application of
Unemployment cash benefit

[ 041100-6085 - Abdul-Rehman Ahmed

Seg person
Personar.:

I Sog 0gsd som part

Bemarkningar

QOrganisation: |183 Isho) Kommune - 509

I™ S09 0gsd i Udbetaling Danmark

Sager | vdelser | Ydelseshistorik | LOFT-beregning | Ydelser fra STS

Org.nr. Sagstypenr.

183 32.18.04
183 32.18.00
183 28.77.24
183 15.20.00

Sagstype tekst

Merudgiftsydeise, born med nedsat
Ydelser efter serviceloven | alminde
Friplads socalpadagogisk, barnet [
Beskaftigelsesindsats | almindeligh

£ Famie- 0g bopasissaming (1Advs -

Personoplysninger
Mor personar.:

Fier Redotr Ve Furkbone Andre systemer  Hyeb

O] o Bl

Overskrift:
Status:
Leverandor:

Generelt| Parter | Adviser | Hestorik |
+| Filtre

Dato
2-10-2018

22-10-2018

22-10-2018
2-10-2018
2-10-2018

22-10-2018

| Opret bemaerkning

[usdannelseshyip
Aktiv / Ansegt

KMD Aktiv

Overskrift Gock | Tikn
Undersiriftsdata (anseger) (Signaturbevis) a s
Modt. opl. fra Riget pé pal. sygdom a la
Kvittering (anseger) a
Histork la la
Data a 1

Undersriftsdata (anssger)

Oversigt over tilknyttede dokumenter

Filtype
xrml
doc
paf
htmi
xml

=101

Gul lap: _.J Dato: 22102018 ¥

GIS:

Sagsbehandler

CP37850 - Frida Rawn Jessen
CP37850 - Frida Rawn Jessen
CP37850 - Frida Ravn Jessen
CP37850 - Frida Rawn Jessen
CP37850 - Frida Rawn Jessen

Opret dokument... ~

Opret tilknytning...
Dokumentoplysninger I
Vis dokument

+’
Send tl mail...
__Send bl Oightal post... |

Udskriv...

|k | v |

Isho) Kommune | 183 | 22-10-2018

Den Feslles Dataenhed

=181
N KMO
Hizp

for. Abn s
——

015-24196 —

009-12959 O '
006-15100 Opret journalnota.

018-12495 uden sag
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Now a ready information sheet

Den Feslles Dataenhed

“betingelsesark” is used

Egtefaclles borneopsparing

Ikke relevant

Bil Nej
Ejendom Nej
Aktier Borger har ingen aktier

Overskydende skat

Den Faelles DataenheD . har ikke information om at borger har faet penge tilbage i skat

Agtefaelles bil

Ikke relevant

Agtefmelles ejendom

Ikke relevant

Agtefmlles aktier

Tkke relevant

Aigtefaelles overskydende skat

Ikke relevant

A-kasse

Borger har ikke indbetalt til a-kasse

Offentlige ydelser

Borger har ikke faet udbetalt offentlige ydelser.

Kontanhjmelps ansogninger

Nej

Indkomst seneste tre maneder

Indkomst seneste tre maneder

Indkomst seneste tre maneder

Borger har faet tilbagetrukket penge fra eindkomst den sidste maned, se felt
tilbagetrackninger

Borger har faet tilbagetrukket penge fra eindkomst den sidste maned, se felt
tilbagetrackninger

Borgers bruttolon er 15.205 kr. perioden018-07-01 til 2018-08-01. SE nr. | IINININE

Tilbagetraekning i eIndkomst

Der er ingen tilbagetraekning pa borgeren i eindkomst

Klyngeindberetning i eIndkomst Nej
SuU Nej
Regionskontakt Nej

3 seneste regulaere lonninger
3 seneste regulaere lonninger
3 seneste regulaere lonninger
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Fra 2018-07-01 til 2018-07-31 15.205 kr (brutto) CV
ra 2018-06-01 til 2018-06-30 8.756 kr (brutto) CV
Fra 2018-05-01 til 2018-05-31 8.216 kr (brutto) CVR
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§ 10 — Super-notification

Den Feelles Dataenhed

The programs are finding cases which have received data about citizens that
could have an impacted on the right to benefit outpayments

"Earlier the caseworker went trough every citizen100%
receiving unemployment cash benefit every 3. month”

Ly
e
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cases which needs to be

"Now the caseworker only looks at those cases
selected by the datamining programs around 15%”

(e

-
0 —

This way the number of

processed manual gets
reduced by 85%
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Company Analyses

Den Feslles Dataenhed

CPR

CVR/SE

e-indkomst

R75

Datamining
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Program logic

Experience based
pattern recognition

Machine Learning based

pattern recognition

l

—CPR

Cases for further
examination

Dataset for training
(known fictive companies)



Den Feelles Dataenhed

Keeps Going In Circles....
Establish a company

Receive ;
unemployment "W
cash benefit -
Receive insurance Employ staff
unemployment %
benefit 2 _
= Transfer seniority
v 4 - - from EU insurance
Receive three < Th Earnings for keeping
months salary ' = &ﬁ a residence permit for unemployment -
from LG — T8 Receive family benefit~ ‘=
The company ™\ 7 Hire pregnant "
goes 4 months prior to
bankruptcy child birth
Receive maternity/
paternity benefits -

Receive sick
leave benefit
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Den Feelles Dataenhed

Suspected Fictive Employment ‘g.

~/

Identification of
company specific
information's

15
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Statistic Around Companies

Descriptive analyze

If we look at all Danish companies,
then 1,5% of the owners are living
outside of Denmark

Are we looking at known companies
with fictive hires, then 20,8% of the
owners are living outside of Denmark
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-

If we look at the branch, then 2% of
all Danish companies are in real-
estate- and clearing service

Are we looking at known companies
with fictive hires, the 32% of the
companies are in real-estate- and
clearing service

Den Feelles Dataenhed

APS

If we look at the company type, then
33% of all Danish companies are APS
(Ltd with start value of 6.800 EUR)

80% of the companies with fictive hires
are APS’es

16



Den Feslles Dataenhed

Other Data Tracing

Retreated salary in the taxing system

W
SKAT

Forside Ansatte | Moms | Told | Punktafgifter :

Her er du: Ansatte » eIndkomst / CPS

Indholdet p3 denne side er 3bnet i eg

To many pregnant employed

Presentation Of The Data Mining Unit 17



Machine Learning In Praksis Den Faelles Dataenhed

First pile gets used to Second pile get used to se how god the
train the algorithm algorithm is to identify fictive hires

P (y = Sny dl X) = ,30 + lsstrxstr + IBbrancheXbranche + lBindrejsteEjerXindrejsteEjer + ... +€

Presentation Of The Data Mining Unit 18



Concrete case

Den Feslles Dataenhed

Transport and cures company

N

la b ¢

Establish January 2014 February 2014
owner hires his
pregnant wife

April 2016 UDK’s UDK’s caseworker
caseworker starts the receivs insufficient
case appointed from the  informations from the
Machine Learning model citizan

_26.000 EUR
S

May 2014 to April 2015
maternity benefits gets
payed out

/

="

Maj 2015 til
December 2015
Is not a work

salary account

v" No employment contract
v No pay check
v' No payments on the wife's

—)

4

January 2016 the April 2016 to March 2017
owners hires his maternity benefits gets
pregnant wife payed out again

) 12. February
i 2018 - bankruptcy

Her er du: Ansatte » eIndkomst / CPS

jenne side er Sbnet i eg

August 2016 the case March 2018 the tax

gets sent to the tax authorities makes at
authorities which decision that this hire was
examines the company fictive

e

Presentation Of The Data Mining Unit
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Reduction of population Den Feslles Dataenhed

* Sick periods for the last 3 years 672.381

* Sort out citizens which are receiving
insurance unemployment benefit 602.532

e Sort out citizens which are sick with a
paragraph 56 or 58 556.908

* Sort out citizens which are on flekslan
— permanently sick and therefor on a

part time job 503.910

* Sort out citizens which are only part
time sick

470.301

* Sort out citizens which have very little
iliness 118.966

Presentation Of The Data Mining Unit 10/13/20 21



How does the model work?

Den Feslles Dataenhed

The model is detecting “unnormal” behavior and
situations using Machine Learning

Turn around in the company

A

A 4

Number of sick periods in connection with holidays or bank holidays

Presentation Of The Data Mining Unit

10/13/20
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Modules

Den Feslles Dataenhed

j—

\

\

/)

Holidays or bank holidays

Relation to the owner and leader

Brought cars in the companies

Number of companies

Number of branches

Number of sick days

Number of sick periods

Number of bankruptcy’s

Sick from own company

Periods under 3 and 8 weeks

All in all 22
modules

Creating a company while sick

Presentation Of The Data Mining Unit
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Concrete case: Hairdresser

Den Feslles Dataenhed

~ Fra-dato Til-dato o
v" Naesten arlige enslydende
18-10-2018 22-10-2018 sommerferie + uge 42, tilbage fra
2014
13-02-2018 19-02-2018 .
v" Anmodning om
17-10-2017  23-10-2017 dagpengerefusion pa mandage,
15-02-2017 20-02-2017 som er en fast lukkedag ifelge
hendes hjemmeside
o - 20-10-2016  24-10-2016

v' Opslag pa Facebook pa
anmeldte sygedage/perioder

v Opslag pa Facebook der
o ‘ annoncerer, at salonen er
sommerferielukket — dage/uger

som er sammenfaldende med, at
Kontrolgruppen veelger

Frisgrsalon etableret Borgers sygeperioder med hun efterfalgende har anmeldt at
23.11.2006 sygedagpenge at undersgge sagen vaere syg i samme dage/uger
Registersamkegring Udbetalt i alt: 55.889 kr.
e— over en tre-arig periode
Udfaldstekst .
Borger er sygemeldt fra egen virksomhed S—

med branche frisar. Borger har veeret syg i
uge 7 i 2016, 2017, 2018 og 2019, og i uge Borger er partshort og der skal

422016, 2017 og 2018 (0gsa syg i treeffes afgorelse
—— sommerferie perioder de sidste 3 ar).
Presentation Of The Data Mining Unit 10/13/20 24




Graphical mapping of the sick periods Den Feelles Dataenhed

2015
mandag || || || [ |
tirsdag | | ||
onsdag | |
torsdazg N || [ | | | || 1|
edag [ | [ | || || [ | [ |
lerdag [ | [ | [ |
sendag . | | [ |
2016
mandag | || || || [ | ||
tirsdag | | |
onsdag [ |
torsdag [ | || [ | [ | [ |
fredaz N [ | || [ | [ | [ |
lerdag [ | [ | [ | [ [ |
sendag | | | | | | |
2017
mandag | || || || || [ |
tirsdag | [ ] || [ |
onsdag || | | | [ |
torsdag [ | || [ | | ] [ |
fredag [ | [} [ | | | [ |
lerdag | 1] [ |
sendag M | L | L | ]
2018
mandag | || || || [ | | | [ | | ]
tirsdag | || [ ] |
onsdag [ | | | [ |
torsdag [ | || || | ] ||
edag [ | [ | [ | [ ] [ |
lerdag [ | | | ] [ |
sendag | | . || |
2019
mandag || || [ |
tirsdagz N | [ [ |
onsdag || [ |
torsdag || [ | || [ |
fredag [ | || [ |
lerdag [ |
sendag | - |
Jan Feb Mar Apr Maj Jun Jul Aug Sep Oct Nowv Dec
syg -----I
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Concrete case: Chef advisers Den Feelles Dataenhed

Ejer er syg 13 gange — ca. 1 maneds varighed Kontrolgrupper i to kommuner undersgger
ad gangen = 309.236 kr. sagerne, og der er aftalt udgaende
virksomhedskontrol

Ansatte, nogle, med
Virksomhed etableret atypiske sygeforlgb =
17.03.2011 666.874 kr.

. : Generelt undringsveerdigt:
Registersamkaring Udbetalt i alt: Virksomheden har i 2018
— 1.610.439 kr. siden modtaget 492.639 kr. |
2015 sygedagpenge-refusion
\/ Bruttofortjeneste i 2018:
N 1.491.096 k.

Personalomkostninger i 2018:
1.434.941 kr.

Datter og sen er syge 13 gange hver
med ca. 1 maneds varighed = 302.041
0g 332.288 kr.
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Graphical mapping of the sick periods Den Feelles Dataenhed

2016

mandag 2016
Owner of the onedsg  mandag »016

torsdag  tirsdag

company/Mother ot forday e

Daughter
Son

fredag
lordag
sendag

mandag
tirsdag
onsdag
torsdag
fredag
lerdag
sendag

mandag
tirsdag
onsdag
torsdag
fredag
lerdag
sendag

mandag
tirsdag
onsdag
torsdag
fredag
lerdag
sendag
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