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EAESP. He teaches disciplines related to GeoAnalytics, Spatial Statistics
and Data Science. Bachelor in Computer Science from IME-USP and
Master and PhD in Business Administration from FGV EAESP. Deputy
Coordinator of the Graduate Course in Business Administration at FGV
EAESP. He is a visiting researcher at the Spatial Information Research
Center at the University of Otago, New Zealand.

He is CKO (Chief Knowledge Officer) of startup Meia Bandeirada and
founding partner of GisBI, a study and promotion group for
Geotechnologies and Business Intelligence.

He has been working in the GIS, Geomarketing and Business
Intelligence markets since 1994. He was technology manager
of the GIS project and Market Planning project and
responsible for the development of Marketing Strategies and
Market Research Planning at AES Eletropaulo for 13 years.
Participates as a speaker in various Geomarketing, Bl, GIS
and Utilities events. He is a columnist for GV Executivo and
InfoGEO magazines, and a consultant in Spatial Statistics and
Predictive Models for Credit and Real Estate. Member of the
Fundacao SEADE Board of Trustees.

eduardo.francisco@fgv.br



The

Greasing the Wheels
Capital expenditures for 2018

Topics v Current edition
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Google*
Regulating the internet giants
Amazon™ ’ :
The world’s most valuable resource is no
Royal Dutch Shell IOl‘lgel‘ Oll ’ bll'[ data
Exxon Mobil .
The data economy demands a new approach to antitrust rules
BP il
cisco
Microsoft
We see in data the same transformative, wealth-creating
power that 19th-century visionarles once sensed in the crude
black ooze trapped underground.
Facebook If*cnide” data can be extracted, rafined, and piped to where
it can impact decisions in real time, its value will soar. And if
okl o o kil i)
then It will become & true game changer, altering the way we I!v Hmu;
Chevron v, work, lear, and pley. il
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*excludes Other Bets * includes capital leases
Source: company data, FactSet

soure: Cnco 50,2012, HDatalnMotion

Dawid Parkins

K Print edition | Leaders » o o @ . e
May 6th 2017

A NEW commodity spawns a lucrative, fast-growing industry, prompting
antitrust regulators to step in to restrain those who control its flow. A
century ago, the resource in question was oil. Now similar concerns are

being raised by the giants that deal in data, the oil of the digital era. These

Pia Bublies


https://www.economist.com/leaders/2017/05/06/the-worlds-most-valuable-resource-is-no-longer-oil-but-data
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[ BIG DATA - “Definition” }

“Big Data” are data and processes whose scale, distribution, diversity and / or creation speed requires the

use of new storage and analysis technologies to allow the capture of the value inserted in them
(FRANCISCO, 2016, adapted from EMC, 2013)

Big Data Size: The Volume Of Data

ContinuesTo Explode
The Digital Universe 2009 - 2020

1. Data Volume

Billions of lines x billions of columns
Increase of 44 times from 2009 to 2020 (0,9ZB to 35ZB)

2009:
0.8

2. Processing Complexity

Data structures are constantly changing
Nl amazon /o)

Need to analyze such data in real time

3. Data Structure

Large variety (80-90% unstructured) to be analyzed

These characteristics make it necessary to use parallel and

parallel mass computing (MPP) systems
Source: EMC (2013)

Big Data, GeoAnalytics and Systems Analysis Eduardo de Rezende Francisco v F Gv

September 5th, 2019, FGV, Rio de Janeiro, RJ, Brazil eduardo. francisco@fgv.br



3 Vs

Velocity
Expanding at an increasing rate
on three fronts (the first 3 Vs)
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Dados & Informacdes
de varlas naturezas

Coletores, Sensores,
Internet of Things
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Monitoramento

Colaboracao

O
&

............................................................
o .

Conceitos de plataformas

Contextualizagdo
espago-temporal

—= =

Armazenamento

Interpretacdo, analise e
técnicas predltlvas geo-estatistica

Big Picture

Monitoramento e controle

Cenarios para
Tomada de Decisao
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‘ Challenges for Systems Analysis in the Big Data Era J

Big Data, Data Science, Analytics ...
Challenge in the integration of analytical

techniques

* Al, Neuroscience applied to marketing and business,
spatial statistics, behavioral models
* Models to handle stakeholders’ relationships

Computational Challenge
Challenge in the adoption of Al and Data

Science by companies and public organizations
* Adoption of forceps, apart from core management
* Analytical Sandbox vs. IT Policy

Cultural challenge - new skills of analytical
teams and managers

Big Data, GeoAnalytics and Systems Analysis
September 5th, 2019, FGV, Rio de Janeiro, RJ, Brazil

Use of alternative information (non-
structured “Big” data) in the generation

of indicators
Open Data - APl or Web Scrapping

Sectoral Reports, Management Reports,
Integrated Reports - Web Scrapping
Interpretation of Images

Data Enrichment by Geo-Analysis and
Spatial Statistics

Eduardo de Rezende Francisco '
eduardo. francisco@fgv.br ‘ FGV



‘ Serious Implications for Scientific Research in Applied Social Sciences J

Classic (Inferential)
Statistics

Strong hypotheses

Machine Learning

Flexible approach

Theoretical justification

Empirical Efficacy

Exact solution

Approximate solution

Explanation/Interpretation

Prediction

Source: OLLION, 2018

Big Data, GeoAnalytics and Systems Analysis
September 5th, 2019, FGV, Rio de Janeiro, RJ, Brazil
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Source: LETOUZE, 2017;
MICHALEWICZ et al., 2006 ;
GisBI, 2015

Framework: Adaptive Business Intelligence and Big Data

===

_____

Big Data, GeoAnalytics and Systems Analysis
September 5th, 2019, FGV, Rio de Janeiro, RJ, Brazil
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[ Challenges }

Inferring socio-demographic indicators

Scientific Prize and Ethics Mention: Construction of socio-demographic
“. indicators with digital breadcrumbs
SO ﬁ _ . F Bruckschen ®, T. Schmid @, T. Zbiranski
(« A»,: (« Aw

We show that socio-demographic indicators such as population, age, literacy, poverty, religion, ethnicity,
electricity supply and others can be estimated in unprecedented detail and virtually ad-hoc using antenna-
to antenna traffic data only. We offer a uniform approach that can be easily extended to other variables.
Resulis are tested for spatio-temporal robustness and visualized as heat maps.

(1) Humboldt Universitét Berlin, Germany - (2) Freie Universitdt Berlin, Gemrmany

rowmmoer.ors 5 [ R

<)
Fagare 12 20 Woriiop papaiton ety duDbundnt Aor e e Adebony ragion; D) Close
o 700 M0 oy T Aannor Mgios; ©) Fowiy eadeowitl for Ngsvig (21,25 USDLU0ay ) oey
beadcound eathrates per | ki area.

Source: LETOUZE, 2017
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oBJ: Analyze the relationship between household income and electricity consumption

Create an income indicator B —— N —
based on electricity rediction Wodet: Consumption A ncome

Traditional OLS Regression:
v=p0,+x R2=86,6%
SAR (Spatial Auto-Regressive):

y=p0,+px+pWy R2=94,4%

Consumo Domiciliar (kMh)
[]78.1 21538
C_11539a1248
[ ]1948a2153
[ ]2153a2308
[ ]2308a248.1
[ 12481 a2665
[ 266 5 22853
[ 2353a3105
[ 3105 a350,1
[ 3501 2403 5
/02 545123

Renda Média Domiciliar (R$)
531,73a 808,88
[ 209,983 386,45
[ 996,452 1.208,71
[ 1.208,71 a1 445,14
[ 744514 a1.742,36
I 1.742,36 a2.014,34
I 2 014,34 5233892
I 2.330,92 82.847,08
I 2 547,06 & 3.547 92
B 354792 24.735,29
I 473520 a6.503,64

GWR (Geographically Weighted Regression):

.i}i :ﬂo(uiﬂvi)_l'ﬁl(”,favi) X; R2=96;8%

— Tt G e
Household Income Electricity Consumption
(IBGE) ( AES Eletropaulo)
Big Data, GeoAnalytics and Systems Analysis Eduardo de Rezende Francisco 4
September 5th, 2019, FGV, Rio de Janeiro, RJ, Brazil eduardo. francisco@fgv.br \ FGV



Microcredit Score and Socio-Economic Indicators  RD Awez
based on Electric Energy (9 Ak Eetropalo

Unma Empresa Al

Consumo Residencial de
Energia Elétrica (kwh)

0 100 200 300 400 500 600 700 200 900 1000

Microcredit Score

8,52
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>
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o

[

z

5.l

9

g

19,75

Renda Domiciliar (R$)

531 76E| .

-

| EB

- 20

=

1119685 M " et st
Source: FRANCISCO, 2011
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« Development of an Indicator of Propensity to Energy
Commercial Losses using Geospatial Statistical Techniques
and Socio-Economic Data: the Case of AES Eletropaulo

FRANCISCO, E., FAGUNDES, E., PONCHIO, M., ZAMBALDI, F. - EnANPAD 2009

* Use of geospatial techniques for the design and operation of a fraud-
prone indicator, and analysis (through GWR) of the association
between this indicator and customer satisfaction

L Htgher propensity to
“:ﬂ 15
x}igg
Primary grid Coverage of each Losses (%) per
distribution station distribution station Commercial
Losses
o Potential
= e Indicator
m S
Percentage of Average of household income  IPVS (Paulista Social
Source: FRANCISCO et al., 2009 cut-off customers (electricity consumption) Vulnerability Index)
Big Data, GeoAnalytics and Systems Analysis Eduardo de Rezende Francisco

September 5th, 2019, FGV, Rio de Janeiro, RJ, Brazil eduardo. francisco@fgv.br
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Big Data, GeoAnalytics
September 5th, 201¢

Socio-Economic Indicators
based on Electricity
Consumption

= Should be published widely by
the electricity distributors

= Useful for strategy formulation
and decision support

*  Support for Customer
Relationship Characterization
and Management

»  Support for Public Policies and
Systems Analyses

Househalds

[ Managerial Implications }

D Census sactars

Wiy A\‘“’
et 3;' 0 |

Y “

e
AR AL
{2 Jie l%f ,\e}g

SRS ISR ‘
SRS D

©

D Quadricules (1 square kilometer)

=

Ad-hoc Studies
O O
o O

o O

Household Income Density
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Health and Longevity Research and Study Platform

e < 0 Nic Seguro - platatorma longey ver com 2 oun
Plaratorma
mciamento: limpar caches | gestio
Plataforma » Platoforma Rubens do Almeida &
DASHBOARD: VISAO TERRITORIAL Rio de Janeiro/RJ [T ] C U
Acesso a0 consumo, Finangas, trabalho ¢ Cidadania, saude, bem- Ambitents socal Conectividade e acesso a
cultura e educagho renda estar e seguranca n.62 Informagdo
34.09 4324 5554 8389
Inalcodores Referdncias territoriols Shtuogdo na mesorregido
Dimensdo: Qualidade do habitat Indicador comparado % de vias pablicas com lixo acumulado
Qualidade do ambiente urbano
© % de drea verde na drea urbana 2977 %
© % de vias publicas com identificach 7nes %
© % do vias pablicas com iluminagao 8176 % .. e DeRyRel (p 0L D0
© % de vias publicas pavimentadas 7993 %
© % de domicilios urbanos com calgada 7495 %
© % de domicilios urbanos com guia e sarjeta 7659 %
© % de vias pablicas com bueiros 72,07 %
© % de vias pabli com pas de cadeirantes 756 %
© % de vias pablicas com arborizagido 6149 %
Amblente e salde
© % de domicilios com esgoto a céu aberto 434 %
® % de vias piblicas co@li:o acumulado 382 %
© Internagdes por doengas respiratorias 065 ©
Clima
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