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BIG DATA



Lots of fish at sea




Which can be used!!!




Questions?



Where to look?




How to Collect?
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How to Process
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How to Store




How to Analyze?
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How to Keep Efficiency?




PROJECTS



ESSnhet on Big Data



Phase one - Jan/17 to May/18

* From January 2017 to May 2018
* |nvolved in several work packages

* Using different sources/methods and
approaches



Web Scrapping / Job Vacancies
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Web Scrapping / Tourism

0,0 5,0 10,0 15,0 20,0 25,0

* Web scrapping for ance |
content —static and

EU other

dynamic Germany

* Processing — clean -
and normalize United Kingdom

United States

* Classification Tasks
* Language review
* Data Analysis - for

example why is Brasil over
represented?

Europe other (Mon EU)
Americaother
Africa

Oceania and other
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Smart meters / Electricity Consumption

e Use electricity consumption to classify
dwellings as primary, secondary or vacant

* Clustering techniques used
* Aggregated data Linkage by postal code

Primary Dwellit
Dwelling s




SAR / Economic Indicators

* Volume of exports (INE,

2018), and overnight
stays, both collected at
NUTS Il level as
predictors

Use time series with
quarterly data from 2007
to 2017, for 23 different
regions, where with each
time series having 40
time periods

SAR (Spatial
Autoregressive) is used

Results of the models

Models Components Equation

Simple Linear Y = By + By » Nights

Regression + factari{regidan)

+ . + £ .-

Regicn I =W, +XF +5 e~N(0,a°)

SAR (Spatial

autoregressive | | |

muodel) Region and time | ¥V = pW, + X7 +&, e~N(0,0°0
Regicn [ V=X +u

wo=JAW, + & £~N(0,a%1)
SEM (spatial

error model) | Region and time | V=Xi+u

w =AW, +& swﬂtﬂ,n:f]

Results
R =0.023
B =094
AIC = 15647721
R* =0.953

AT = 1541194
f* = 0.9%6

R = 00952




Methodology

 Methodology Issues:
— Coverage, accuracy, etc
* Quality Issues:

— Measurement error,
Linkability, etc

e |Tissues: .

| ||
Batch Streaming
T r 1

— Data source integration,

Semi-
structured

E TET ar G5V fi Iesl

processing, big data life cycle,
fit to GSBPM

Relational

RDBMS, DBF, .

database, files
Hadoop. MySOL, ..

EText, Website, I

Hadoop, Salr, ...

Websites
|

In-memary
processing

In-memaory

processing
eeeee

Spark, 5torm, ...

Files, NoSCQL or

Spark, Kafks, ...

* Crosscut issues to all projects
that must include big data for
official statistics production



Big Data Hackathon 2017

Subject: Help tackling Skills mismatch in EU

= “Skills development are essential in the emerging new economy and fast-changing labour
market”

= “Qualification and skill mismatches entail significant economic and social costs for individuals

and firms”

Data: Eurostat datasets; webscrapped data from job portals

Aim: help policy makers, job providers and/or jobseekers

Organization: Eurostat and CEDEFOP
5% place in 22 EU teams (13™-15% March 2017, Brussels)



Big Data Hackathon 2017

Project:

= Develop concept of Labour Market Attractiveness.
= Comprehensive and scalable framework to: visualize labour market datasets; cluster EU regions;
construct Eigenvariables; and establish associations between relevant indicators and characteristics

of the labour market.

Side-results:

Presented in 3 academic conferences

1 Statistical Working Paper and 1 Conference Proceeding

https://github.com/jsollari/EUhackathon2017

http://ec.europa.eu/eurostat/web/products-statistical-working-papers/-/KS-TC-18-002
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ig Data — Phase Two

ESSnet on B




Phase Two — Nov/18 to Nov/20

* submission date 20" of September
* From November 2018 to November 2020
* Possibility of Involvement in several areas

* |nvited to lead a Work Package



Phase Two — Nov/18 to Nov/20

Work Packages will cover:

1. Implementation

2. Research and Development
3. Study and Exploration



Phase Two — Nov/18 to Nov/20

The call being prepared

e .. Countries interested
Description
Mumber Designation
Use of financial transactions
4to5 BG, (IT), N, PL, PT
data
Remote sensing 5tob DE, FR, (IT), L, PT, sk
Mobile network operator data 13
Innovative sources and
. . . 8 AT, DE, DK, GR, IE, L, PT, sk
methods for tourism statistics




Phase Two — Nov/18 to Nov/20

The call being prepared

Description Countries interested

Number Designation

Broader View E:} IT, BG, SE, FR, DK, NO, PL, PT
InDepth view - smart farming 3 AT, PL PT




Call to FCT on
Modernization



Challenges




BigMove



LommunvTh
g =HAN G |

' '93:
E{} e@fm De st Ufm@wbw W

THINKING

=
‘.:

*“ ;_gg |er,{€V0h+ +0 QDCIG'IC‘] C_ow \‘o@:b/\:;[;zlkeoeenas
L_;:.Q_ij (’(WH‘Q e MLunanCordu{{s&
l\ance OR @m@E PQ. = wner éor- '.nﬁava‘(’l-:m 20
O N
| NS (T g l—————\’
XQQAMBWM coly _.LPW}ACT =

Shpmed0PST ACareCos' DEV
fRCTY F,. o = peic

é’o-" \40". LM-Tm“
Y Do L7
o e
e A< KQ..K'
: C I MACT ER, ‘

N F‘W'
£ (| O poxd =
4




Project information:

36 months duration

 Use Big Data — primarily from sensors
* Focus on the city of Lisbon

 Multidisciplinary team from INE and
university — 5 internal researchers



Project statistical aims:

Knowing how people move in Lisbon

ldentify the patterns of commuting, longer
and shorter movements to assess the quality
of life in the city

Realize the intensity of traffic and transport

Predict and anticipate how events disturb the
city



Project generic aims:

Endow INE with a structure capable of dealing
with big data in terms of storage and processing

Enable INE's human resources to use data
analytics and big data

Include data discovery, machine learning and
deep science techniques in the processing
methods available at INE

Gain new ways of visualizing data appropriate to
the challenges that big data poses to INE



ESSnhet on
Validation



Validation
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Situation at INE

WEBIng WEBreg NDW Bl Tools

Editing, Imputation and - - - Reports and Ad-hoc
Validation ;
queries

Estimation
Disclosure Control

<

Connect
Processes

U

Dat llecti i i
ata collection Validation

Validation Reports

Validation
Reports

Validation
Reports

EUROSTAT



Validation — Jan/17 to Feb/18

* FromJanuary 2017 to February 2018

* Leadership of the Work Package on
mplementation

* Leadership of the Work Package on accessing
the cost benefit analyses of the validation
tools

 Development of multi-criteria tool for
cost/benefit analyses



Validation — Jan/17 to Feb/18

Covered the scenarios for data validation of the
Business Architecture for the ESS

e Structural Validation
e Content Validation
e EDAMIS



Validation — Jan/17 to Feb/18

Results:

Assessments on Structural Validation

Assessments on Content Validation

Assessments on VTL language

Pilot Automation of the Structural and
Content Validation for the Natj)@cn%ﬁ Accounts
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We’'ve automated the process
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ationalProjects » TFValidation » SDMX_Converter »

i Mame Date modified Type Size
.. Input Files 15-12-2017 09:53 File folder
.. Output Files 15-12-201713:34 File folder
ConverterTotal. bat 15-12-2017 13:57 Windows Batch File 3KEB
set data=%« %

for %#%F 1in
rem set file=%%~nxF
get file=%%~nF
rem echo "FILE"™ %fileX
s=et extensao=%%~xF
get id=!file:~0,14!
rem echo "FILE>" 1file!
rem echo "... ID >" 'id!
rem echo "....gxtenzsan > lextensan!
rem COPIAR g template para Header
COPY $CLASSPATHInput:\Template.prop $CLASSPATHInpnt%\Header.prop
echo.>»> FCLASSPATHInput*\Header.prop
echo header.id=!id! »»> #CLASSPATHInpunt%\Header.prop
echo header.prepared=!data! »> #CLASSPATHInpnt#\Header.prop
Call $CLASSPATH%\Conwverter.bat -header file $CLASSPATHInpnt%\Header.prop —-d=d file SCLASSPATHINnpmt:\DSD.
set /fa nfiles+=1

cl=s



Validation — Jan/19 to Dec/19

* From January 2019 to December 2019
* Single grant agreement

 Extending validation of the outputs to other
domains: Agriculture

 Compare validation rules in VTL and SQL to
achieve a template with the core rules that
cover 80% of the rules adopted by Eurostat



Centre of
Excellence on SDW






CoE on Statistical Data warehouse

* From November 2016 to November 2018

* |V mandate in the Centre of Excellence on
Data Warehouse, after 3 ESSnets (since2011)

* Internships since 2015 in the data warehouse
area recognizing our Best Practices




CoE on Statistical Data warehouse

Lines of Work:

* Documenting of Best practices in the ESS
countries




CoE on Statistical Data warehouse

Preparing a Handbook for implementing a
Statistical Data Warehouse

,J specific needs
Statistical Program | evauate |
Management
Statistical framework disseminate
Management ,i;
dedign T TF Cutput
’l‘ .L " Management
S
Business Register Frovider Frocess Metadata z I
Management Management Management " Customer
[ I].l T
L]J p T T = Management
lect process =
co = T
archive -
g g Cata Capturing
. Management
I Ir nr (Ve
Cata Management

T Web-Fortal

5-DWH Management Manazement




Big Data Conceptual Platform
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ESSnet on Services



net on Services




ESSnet on Services

e Call submitted on the 27t June
e Duration 24 months
* Focus on:

— Services development and reuse
— Understand the barriers to services reuse

— Build on success stories to promote services
reuse across the ESS



ESSnet on Services — Dissemination WP

TaskWork package 4 Start Month: I+l

number End Month: T+24

Title Newsletter

Parmer 1 (beld for |2 3 4 |5 |6 |T|&8[9 1011 [12]13
leader)

Ohbjectives Increase the awareness in the countries of the ESS to the results of this ESSnet

Description of work

Dwring the intenmediate months create a newsletter following the major developments, drawbacks an
sucesses of the services inside this essnet.

Sub-Tasks:
s Investigate every work package in the essnet with a differente perspective — creating a namative fiq
each

¢ Follow up on particular details and facts

¢  Prepare and wnte the newsletters .
Task/Work package 4 Start Month: I+1
Deliverables number End Month: T+18
Newslett
i Title Experts meeting
- Parmer 1 (beld for | 2 3 4 |5 |6 |T|8|9 |10[11[12]13
leader)

Objectives Bridge the gap between Service developers and re-users

Description of work
Investigate why there are more candidates to services development than to service re-use.
Sub-Tasks:

¢  Organize “Mind the Gap™ meetings

¢« Uncoverthe bamers to services re-use

¢ Discover ways to overcome those bamiers

¢ Collect and build on sucess stores on services re-use

Deliverables
Feport on “Mind the Gap™ solutions

Distribution of man power for the duration of the action




ESSnet on Services — Dissemination WP

Taslk'Work package 4 Start Month: I+1

number End Month: T2

Title Survey

Parimer 1 (beold for |2 3 4 |5 |6 | T8[9 10|11 [12]13
leader)

Objectives Enow the current status and matunty of the countries in the ESS toward service adoption

Description of work

Elaborate a survey with the aim ofknowing the current status and maturity of the countries in the ESS towar
service adoption, and the areas and processes where those will be most needed or required.

Sub-T asls:

¢  Prepare the survey
¢  EBunthe Survey

* Treat the srvey results Task/Work package | 4 Start Month: T
¢ Diszeminate the survey results number End Month 4
onth:
Deliverables Tl snd
Feport on the results of the survey - —
Partmer 1 (bold for | 2 3 4 [5 |6 |T]8|9 10|11 ([12]13
leader)

Objectives Develop a way to let NSIs discover the Services most suited to their profile

Description of work

Baszed on the results of the survey cluster typical profiles and develop a binary tree to guide a N5I toward
the Services that st them.

Sub-Tasks:

s Create the typical profiles

s Categonze the services

¢ Create a yes'no workflow - Sinder
Deliverables

Feport on Sinder and Sinder itself




Data Analytics



Data Analytics




Data Analytics

* First preparatory meeting May 2018
* First conference September 2018
* Focus on:

How to use machine learning for official
statistical production

What does using Big Data requires from data
analytics at the NSIs

Can a Logical Statistical Data warehouse (LSDw)
assists us on the process?



Trusted Smart
Statistics



Trusted Smart Statistics




Trusted Smart Statistics

* First conference April 2018
 Second conference January 2019

* Focus on:

— How can smart statistics overcome by aggregation of
data some legal issues that big data poses?

— Smart data coming from sensors is less prone to
change than a website and so more dependable to
produce official statistics

— Which methods to ensure coverage, accuracy and
measurement error should be applied to Smart
Statistics to make them Trustable?



AND AFTER BIG DATA

SOLVES ALL OUR PROBLEMS,

WE'LL RIDE AWAY ON

MAGIC FLYING UNICORNS.
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Instituto Nacional de Estatistica
Departamento de Metodologia e Sistemas de Informacao

jorge.magalhaes@ine.pt



