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Thesis

o

* Big Data & Artificial Intelligence (Al)

N

A model to predict crime



Presentation modules

* Crime in Media
* Data Mining & Big Data

e Data Journalism




Presentation modules

* Machine Learning
* Algorithms

e Our model from A>Z
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Crime: Offence punishable by law

e Place
* Time

* Social-economic solutions



Crime in Media

“News”: Things
that happen during
the day



Crime in Media

Social Media

Source: Crowdynews



https://bit.ly/3lPIcI7

Crime in Media

o
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Framing theory:

* Journalists make decisions
 Manipulate audiences and feelings

* Visual & Verbal framing are highly important



Crime in Media

o

Greek journalists:

* Create & cultivate stereotypical perceptions

* Intensify xenophobia



Data mining

Get Data Train Model Improve

Clean, Prepare TZi?S'ij Data
& Manipulate Data

Source: Noteworthy — The Journal Blog



https://bit.ly/3N0BKdA

Big Data

 High volume of structured or

unstructured data
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Data Journalism

o

) ] DATA-DRIVEN JOURNALISM = PROCESS
“Drawning conclusions through

the management of digital data
with the aim of their final VISUALIZE

capture through an Infographic ‘F"'TER
type chart” Veglis & Bratsas

Source:


https://commons.wikimedia.org/wiki/File:Data_driven_journalism_process.jpg

Data Journalism

. Trowtsenvs Sl Busnll, The 2 DIAGRAM or s CAUSKS or MORTALITY §
APRIL 1855 ro MARCH 3856 IN THE ARMY N THE EAST APRIL 1856 ro MARCH 1855

.n )—-x-— o Snderund, o e

oot menn hbienby Ml g by fin oot
ol A . et

0 [Toaghe et ehotiong

ot

4ol benied ) i
(1

5 (Aol oy ey s b, do
- | oo
| “ g ) Toughd dod i |
S Mary's doe | w : I Vands wmvtg fvme  Sacrammntal

S Dby die
. Pasl's dine
Ladier’ debibon

L)

L T -

Bk Kimg stoont | n

My Vo Memevelonrs of & dughe

Nossnas wem

o4 U Chonpe (o, L
R V' Ivwinm, Liverret

N 4 o

el it

Iasratirs |
s Ko, Mkt | 2 " \— [V htary s
Necsiesy Sladogeiost 3 =
Cartmmw " Ill )I7 I‘d T MI¢

Shemes & paterd op Uermagh the
gy (e brieha aond (e stome o the

B gl of which
o g, s e wheke frmme

SUNDAY SCHOOLS. | “sow | 301 boy ",‘__.
’ -b\—l - - [

the cenlre au the canmen. pertes

The Kise wedges snaruired lrom. the ‘

the ¢ wreaent area

o wrea the death

OremePresentobic s Mitigadie Zymotsc d o

red wedges mensure

o, Lhe cer Leaths from. e

Mack wedges mearcred from the cenlre the deaths fre o

o
r couse -

Thin b, periengn, Oor bacgust Sl . B B acis thos
L L - e ae -
L2300, & whih L33 6 10}
e cwtrinetod b somell vesme by
U Tombrvs sad Spudarn

W soniing e way out, i Mo (54 marks the hessdar

Ve gibding of the ehinmmcy glam, ol
oried the tap sommtuntn, ot 4 ot it b [ 51

o the ducths from wll sther
Frepben's, Khom ot reet |
e spune s of glase Mkt b ovnd |
Hosd Vord |

In Bctober 1854, & Apred #

& Febrvear

AN S, Afoed ol | e
Mbwich... |

wrared by foll g the

sp—. W ™, . ng thaw

Source: Source:


https://datajournalism.com/read/handbook/one/introduction/data-journalism-in-perspective
https://datajournalism.com/read/handbook/one/introduction/data-journalism-in-perspective
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Artificial Intelligence

Machine Learning

Source : i Stack

ARTIFICIAL INTELLIGENCE

A technique which enables machines
to mimic human behaviour

MACHINE LEARNING

Subset of Al technique which use
statistical methods to enable machines
to improve with experience

DEEP LEARNING

Subset of ML which make the

computation of multi-layer neural
network feasible


https://i.stack.imgur.com/mbif4.png

Algorithms

* Algorithms- Black box
* Access by experts
 Demand expertise

o

Limit in participation




Analysis
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 Based on unstructured data
* Press releases: 2015- 2020 (October)



Analysis

ABnva, 27 Iouviou 2015

AEATIO TYNOY
JuveAnpOnoav névre (5) aropa yia diakiviorn VapKoOTIKOV

Karaoxc6nkav noooTnTec KATEPYAOUEVIIC KaI GKATEPYAOTIC
Kavwvapnc KokaiviiG NP@IVIC Kail VapK@TIK@OV OI0KIWV

Suvehn@dnoav, oTic 23-6-2015 atov Ayio AnpnTpio kar otnv KopivBia, ano
Vv YnodieGuvon Aiméng NapkwTikOv Tne AisiBuvong Aopaisiag ATTIKNAG,
TEoaspIC (4) nuedanoi nAikiag 43,48,51 kal 58 sTwv kai pia S3xpovn arodann
UNnNKoog A)\quiac, yia SIaKivnon VApKWTIKMDV OUTIOV OF NEPIOXEC TNE ATTIKNG
Kal TNG NEPIPEPEIAC.

3£ Bapoc Twv cuMNnEIEvTLY oXnpaTioonke novikr OiIKoypagia, yia TiC KaTd
NEPINTWON NApPaBAcaIC TWV VOUWY NEDI VOPKWTIKWY, NEpi OnAwvV Kal nepi
aModanamv.




Analysis

Date Date 2 - |Day Day 2 Team  Native N_Arrested Foreign F_Arrested Nationality Nationality_2 Age  Min Max  Sex Location 1
12/9/2015  12/9/2015 Fapparo b 0 1 TepPia 1 L) 1 Miefivic Aepohéva 1
250902013 25/9/2013 Tevtprm 3 0 0 Ebic 01w 1
250902013 25/9/2013 Tevtprm 3 0 0 Ebic () 1
25092013 25/9/2013 Tevdom 3 0 0 Ebc (! 1
25092013 25/9/2013 Tevdom 3 0 0 Ebic ) 1
25092013 25/9/2013 Kupia 7 0 0 Ebic 0% 1
250902013 25/9/2013 Kupua 7 0 0 Ebic 0 3% 1
25/9/2013  25/9/2013 Terdpm 3 0 1 Alyepia 1 k) 1
222015 22/2/2015 Nupaokeun-Lapparo 5 2 1 4 Tewpyla 1 0 2
222015 22/2/2015 Nupaokeun-Lapparo 5 0 1 Boulyapla: 1 0 2
30/9/2015  30/9/2015 NMpaokeur-Lapparo 5 0 1 Boulyapla: 1 0 2

30-31/1/2015  30/1/2015 ZdBParo b 0 1 Abyaviotay 1 £ 1 Mharelo Butwplag 1
30-31/1/2015  30/1/2015 ZdBParo b 1 1 Néa Fouwvéa 1 0 1 Neproyr Kuipehng 1
30-31/1/2015  30/1/2015 2dBParo b 1 1 2Upa Aeove 1 0 1 Neproy Kuipehng 1
3/10/2015  3/10/2015 ZapBaro-Kupuaki b 2 1 2 Tewpyla 1 0 2 Nogokoyielo
5/2/2015  5/2/2015 Neéprn 4 0 1 Boulyapia: 1 0 2 Nogokoyielo
5/2/2015  5/2/2015 Neéprn 4 0 1 Puola 1 0 2 Nogokoyielo
7-8/2/2015 7/2/2015 3apparo-Kuplaks b 0 1 A\Bavier 1 0 2 Nogokojielo




Data exploration

Percentage of arrests by sex Mean age of arrests by sex
[0 Men [ Women || Not defined [ Men [ Women | Not defined

Chart: Maria-Eleni Vardaki » Source: www.astynomia.gr - Created with Datawrapper Chart: Maria-Eleni Vardaki + Source: www.astynomia.gr + Created with Datawrapper



Data exploration

Frequency of arrests by Nationality

Native
Il Foreigner

Foreigner

49% Native
51%

Chart: Maria-Eleni Vardaki « Source: www.astynomia.gr * Created with Datawrapper



Data exploration

Total arrests per day of week

sunday |HEEEEEEE 329
Saturday [T 340
Friday I 606
Thursday | —— 671
Wednesday I 709
Tuesday |y, 686
Monday | — 618

0 100 200 300 400 500 600 700 800



Models

3 Classes model I: 3 Classes model Il:
Algorithm: Decision tree Algorithm: Random Forest
Metrics: Metrics:

= F1 score—> 0.69 = F1 score—>0.69

= Accuracy—> 0.695 = Accuracy—> 0.695



2 Classes model I:

Algorithm: Decision tree
Metrics:
= F1 score—> 0.74

= Accuracy—> 0.74

Models

2 Classes model Il:

Algorithm: Random forest
Metrics:
= F1 score—>0.75

= Accuracy—> 0.752



——— Variables importance

i ..

3 Classes model I: 3 Classes model Il:
* Age * Age

* Day of week * Day of week

* Total Retirees e Postal code

* Postal code « Total employees

* Population * Nationality



ok 1 ——f Variables importance

2 Classes model I: N 2 Classes model li:
¢ Age * Age

* Total employees * Day of week

* Day of week * Postal code

* Postal code * Total employees

* Nationality * Nationality



Minor Importance Variables

DECISION TREE (3 CLASSES) RANDOM FOREST (3 CLASSES)

Native/Foreigner ex

Sex Native/Foreigner

DECISION TREE (2 CLASSES) RANDOM FOREST (2 CLASSES)

Sex Native/Foreigner

Team Or not Sex




Results

* F1->0.75

Variable importance:
Age
Day of the week

Postal code
Total employees

SR

Nationality

Source :


https://www.frontiersin.org/files/Articles/284242/fnagi-09-00329-HTML/image_m/fnagi-09-00329-g001.jpg

Results

Minor importance variables:

1. Native / Foreigners

2. Sex



Conclusion

e Our purpose fulfilled
 Good accuracy of model

* Further investigation required




Contribution
 Advantages of unstructured data:
1. Better policing
2. More efficient Human Resource Management

* From experiment to action
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Source: Unsplash
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Thank you!

. marilouvardaki@yahoo.gr
E https://www.linkedin.com/in/maria-eleni-vardaki



