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- May crimes influence student’s performance?
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Motivation

Taxa por 1.000 estudantes
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40 ) “
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Total Violento! Violento? Roubo? Outros*
grave
Tipos de crime
W Registrados [ Reportados & policia

# Proximo a zero

1 Estupro, ataque fisico, luta com ou sem arma e roubo com ou sem arma.

2 Estupro, abuso sexual além de estupro, ataque fisico ou luta com arma, ameaca de ataque fisico com arma
€ roubo com ou sem arma.

3 Roubo de coisas valendo mais de RS10 sem confronto pessoa.

4 Posse de arma de fogo ou dispositivo explosivo; posse de uma faca ou objeto afiado; distribuicdo, posse ou
uso de drogas llegals ou alcool; vandalismo; e distribuicao, posse ou uso inadequado de medicamentos
prescritos.

Roberts et al. (2012).
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Motivation

May the infrastructure influence crime increment?
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Our Proposal:

Data Sources
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Data Sources

What are the relations between crime events and the other variables involved in the analysis?
What are the variables that most influence students’ performance?
How to mathematically handle the multiple data sources in order to uncover patterns?
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 Our Proposal:

Infra
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. Tensor Tucker Decomposition
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~ Our Proposal:
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( - Pipeline Tensor - Approximation

g — Tensor Core X Tensor
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Pipeline Tensor - Approximation
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C&f Feature Vector )
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( Results (2) - Synthetic data set (3.5k)
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. Results (2) - Feature Against Tensor

) @ leate

Clustering Performance Evaluation
0.70091 094245

0.80655 0.94491

Adjusted Rand index 0.61198 0.92791
0.80531 0.94459
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> Sao Paulo Data Set
@ Data set from 2011 to 2017

@ Attributes: e
« ANO_OCORR: Year of occurrence.
« DATA_OCORRENCIA_BO: Date of occurrence.
« HORA_OCORRENCIA_BO: Hour of occurrence.
« NOME_DELEGACIA_CIRC: Ppolice station name
* RUBRICA: Crime type (16 types)
* COD_SETOR: code of census block
« COORD_X: lat ESTABELECTY
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Is there any relationship between schools and criminality?
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- School Data Set

@ Data set from 2016

@ Attributes:

CODESC: school code.
NOMEESC: School Name.
END_ESC: School Address.

CODSC2010: sector Code.

COD_DEP: Type of School.
COORD_X: 1at
COORD._Y: Ing

'“MSam NEV NTFGV

T

CEM
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Centro de Estudos da Metropole
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- Results (1)

TensorAnalyzer

Dataset: Number of rank: Number of clusters: n
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PASSERBY R..T1-150__ __ PEOPLE N.:1-25000 PASSERBY R.:151-2 'PEOPLE N.:26000-100000 PASSERBY R.:151-320 . PEOPLE N.:100001-200000
T o S '_,f-"’:--
PASSERBY F.EVENING CAR INTERIOR F.:DAWN PASSERBY F.:DAWN CAR INTERIOR P.:NONE PASSERBY F.:DAWN CAR INTERIOR F.:EVENING
/ N\ N
/ / N\ \ '/ ./' ‘\\.
CELL PHONE R.:41-80 CAR INTERIOR R.:1-2 CELL PHONE R.:81-120 CAR INTERIOR R.: 0 CELL PHONE R.:81-120 CAR INTERIOR R.:1-2
CELL PHONE F..EVENING CELL PHONE F..EVENING CELL PHONE P.:EVENING
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Results (2)

The relationship between crime events and the other variables.
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~ Results (2) - Regression

Ordinary Least Squares
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BAR

BUS STOP
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0.01
0.01
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Results (3) - Private Schools

Variables that most influence students’ performance.

BUS STOP:15-30
BAR: 0
/
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/ \
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100y, PATTERN:E-F-G

FEOPLE N.:100001-300000
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CARINTERIOR R.:3-9
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- Results (3) - State Schools

Variables that most influence students’ performance.

EMR | ENEM |IDEB_Al| IDEB_AF | TX Al | TX AF
P1 77.0 18.3| 528 | 5.93 | 4.0 0.98 | 0.88

781 17.0| 577 | 5.91 44 | 098 | 0.90
77.0 18.3| 532 | 5.92 4.1 0.98 | 0.89
PS5  73.0 19.6| 492 | 5.52 3.9 0.97 | 0.88

I 0 5] 560 | 567 | 43 | 098 | 0.8
740 18.2] 560 | 550 | 42 | 097 | 0.89
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PASSERBY P..EVENIN! CAR INTERIOR P:DAWN

CELL PHONE R :166-240 CARINTERIORR.: 0

CELL PHONE P..EVENING

CELL PHONE R.:81-120 CAR INTERIOR R.:1-2

CELL PHONE P..EVENING

* IDEB_AI: Elementary schools educational development index in the initial
years (1 to 5 years)

¢ | IDEB_AF: Elementary schools educational development index in the final
years (6 to 9 years)

L]

TX_Al: Internal student performance indicator in the initial years (1 to 5 years)
O I TX_AF: Internal student performance indicator in the final years (6 to 9 years)l
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" Results (4) Additional )
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- Results (4)
“There are traffic jams over Anchieta road. Thus, the thieves take advantage that
the cars are stopped, and they break the car glasses to steal bags, wallets, and

others.”

BUS STOP:6-14
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- Results (4)

ICMSa% NEV NTFGV
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Data Set
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Data Set

> 1: Escolher a localiza

Passo 4: Vizualizar Corrdenadas

Passo 5: Baixar arqu

Endereco

Status

Sao Carlos




- Data Set

@ Data set from 2014 to 2019

@ Atributes:
* ANO: Year of occurrence.
« DATA_OCORRENCIA_BO: Date of occurrence.
« HORA_OCORRENCIA_BO: Hour of occurrence. Sao Carlos
* FLAGRANTE: Flagrant
« CONDUTA: Type of crime (13 types)
 LATITUDE: lat
« LONGITUDE: Ing

CASH MACHINE
COMMERCIAL CONDOMINIUM
BANK EXIT

Nw N =

= 60

INTERIOR VEHICLE — 64
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0 400 800 1200 1600 2000 2400
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- Data Set:

* Passerby
|+ Commercial
establishment
» Car Robbery

ICMSrs NEV WN® FGV

e Dawn
Crime ° Morning
Periods «  Afternoon
* Night
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~ Results (1)

TensorAnalyzer

Schools:21
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Dataset: Number of rank: Number of clusters: m u
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~ Results (2)
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Results (2)
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Results (3) - Regression

Ordinary Least Squares

Infrastructure |Passerby R.|Establishment R.| Vehicle R.
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BAR 1.35 0.4 2.04
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- MIRANTE - Data Modeling
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M NEV

Conclusions:

There is a direct relationship between the number of infrastructure and the
number of crimes.

The criminality directly affects the students’ performance, especially teenagers.

We figured out some interesting criminal patterns on avenues and roads.

Tensor decomposition can be applied with different data sources and different
contexts.
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- Future Directions:

@ We want to validate if, in fact, there is a relation between criminality and
student’s performance.

@ We are going to do a study about homicides surroundings in Sao Paulo.

@ We are going to implement some algorithms to find the best rank of the
decomposition Tucker,
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