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Agenda

Data collection

Data sources: from where? Is it Open? In what
form?

Specific Characteristics of the data (variables)
How it is collected technically?

Type of data: text/ geolocation/?

Quality of data

Social Media or Social Network?
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Data sources
from where? Is it Open? In what form?
1. Social Media

2. Official Statistics (INE - Statistics National Institute, Eustat -
Basque Institute of Statistics,..)

3. ODE Open Data Euskadi (open data portal of the Basque
Government)

4. Blogs, webs..

» All Official data is OPEN. Social Media data & blogs,.. through
API (Application Program interface) or Scraper

 Heterogeneous Format: XML, KML, Excel, String, JSON, API-
XML, RSS, ODS..



https://www.facebook.com/transportmaltanews/
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Data sources

Social Media:
1. Facebook

. Twitter n ,

Digital newspapers

. TripAdvisor

A W N

minube



https://www.facebook.com/transportmaltanews/
https://www.facebook.com/transportmaltanews/
https://www.facebook.com/transportmaltanews/
https://www.facebook.com/transportmaltanews/
https://www.facebook.com/transportmaltanews/
https://www.facebook.com/transportmaltanews/
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Data sources

ODE Open Data Euskadi

Tourism Dataset in the Basque Country

* Hotels

 Rural accommodation

e Beaches

e Restaurants, steakhouses and cider houses
e Accommodation

e Cultural heritage: religious buildings, castles and points of
interest

* Travel agencies
* Health and wellness Tourism: thalasso, spas and resorts



http://opendata.euskadi.eus/catalogo/-/hoteles-de-euskadi/

VAN Loonason —
Data sources

ODE Open Data Euskadi

Traffic Dataset
* Traffic events in real time in Basque Country

* History traffic incidents that occurred in the Basque Country
since 2006

Transport Mode Dataset



http://opendata.euskadi.eus/catalogo/-/incidencias-trafico-euskadi/
http://opendata.euskadi.eus/catalogo/-/personas-de-16-y-mas-anos-de-la-c-a-de-euskadi-que-van-caminando-o-en-bici/
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ODE Open Data Euskadi

Recursos de transporte v movilidad de Fuskadi
Acceder a los datos en formato: EE (266 KB) (387.12 KB) EERDD (306.55 KB)

@3 Dstos de Recursos Turisticos 28/09/2016

Compaiiias de transporte de Fuskadi
Acceder a los datos en formato: ETA (179.5 KB) (262.79 KB) (208.09 KB)

8® Datos de Recursos Turisticos 23/0%2/2016

Estaciones de transporte de Euskadi
Acceder a los datos en formato: EXd (32.5 KB) (40.55 KB) (32.09 KB)

@® Datos de Recursos Turisticos 13/0%/2016

Base Topoarafica Armonizada a escala 1:5.000 de Gobierno Vasco. BTA
Acceder a los datos en formato: Ea I3

@3 Datos Geograficos 31/12/2015

Base Topoarafica Armonizada a escala 1:400.000 de Gobierno Vasco.
Acceder a los datos en formato: E



http://opendata.euskadi.eus/catalogo/-/recursos-de-transporte-y-movilidad-de-euskadi/
http://opendata.euskadi.eus/catalogo/-/recursos-de-transporte-y-movilidad-de-euskadi/

) 4V frs -
Specific Characteristics of the data
(variables)

* language, date, timestamp, transport mode, country,
city, geoloc(lat-lon), transport condition, punctuality,
price, route, road, service, polarity analysis
(positivity-negativity-neutral), ...etc.
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How it is collected technically?

* Ad-hoc software through API’s and Crawling+
scraping techniques.

six main phases:

semantic discovery (source identification),
data acquisition,

data preparation for analysis,

data curation,

data storage

and data visualization

oOUnsEwNeE
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Data Curation

e The categorization is aided by a text-mining tool
developed by Mondragon Unibertsitatea based on
Freeling and the Wordnet lexical database.

— two upper ontologies - WordNet and SUMO
— two tourism ontologies: ACCO, QALL-ME

— to add the feeling of the reviews, two ontologies were mapped:
Marl  (subjective opinions domain) and SIOC (Semantically-
Interlinked Online Communities).

FPRINCETON UNIVERSITY

WordNet Freeling

A lexical database for English

m STI - INNSBRUCK a 30
Marl 10(

LI NKETD
OPINIONS
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EUROPEAN COOPERATION IN SCIENCE AND TECHNOLOGY

ACCO ontology

CB2 (for piece)

A
gr:hasUnitOfMeasurement I; m

ar:hasMinValue Minibar

gr:hasMaxValue acco:value

I Room name I | Room description I

\ gr-description

acco:occupancy
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Hatel name | I Hotel description |

b /

griname
gr.description
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Hotel

‘acco:Hotel
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acco:zuanmy
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acco:feature




VN onacon —
MARL ontology

Entity Activity
prowv: Entity prov:a ctivity

A A

[ Aggregated Opinion Count ]
II'It="_|="I

Domain
URL

Source Text \
URL

marl: domain !
_'\ aggregatEDplmu

rmarl:source
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Oipinion Text Opinion Sentiment Analysis marl:alg
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opinion Ext ma rl:aggmega ted D pinion

P
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Algorithm Confidence ] ;
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SUMO ontology

Class hierarchy: bicycle
% =

-0 "textile product’
~ 0 "transportation equipment’
Y- © "transportation device’
-~ elevator
v "'military platform’
- B0 'military vehicle’
- oar
@ pump
¥ vehicle
T " "agent powered vehicle’
. L@ canoe

"l" l c'.rcIE

..... ... I{',FEII{
@ scooter
T I aircraft
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Opinion #13: 2013-12-02 21:50:24.0
An amazing place

It's an amazing and beautiful place, worth sticking walk to admire !!

» Personal pronoun

@ » Detormner
-vszj [Q‘i_'] ) (<4 )) (, ) VBG)] (VBP) [TO] (VB [CC)-——+ Coordinating conjunction

It 's an amazing and beautiful place worth sticking walk to admire B — v

[VB] = verb base form
‘ [\_/82] » Verb, 3rd person singular present
E VB v o
' [VBP]— Verb. nondd person singula present
. 1) | Adiective
[PRP] VB [BT] 1 (cd] ) (NNJ B 1 VBG) [VBP) O] Q- stoomond

It be an amazing and beautiful place worth stick walk to admire

Lemmatizer: is the

% process of grouping

g together the inflected

L forms of a word.
_PREIVEI BT 0 (s T @ D i ¥BS) veP) 0] VB! 'to walk' may appear as

'walk', 'walked', 'walks',

® ®® amazing and beautiful place, worth stick walk @ admire Y@</ N
walking’ =» lemma ‘walk
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1) W) NN () W (VBG) (vBP] (TO]

amazmg and beautuful place, worth StICk walk (D admlre

®

TTW: Trip conditions: Time and Weéther

F&%C)C Social Det rmln'ﬁts SF]iSafét
ural resources

REC: Natural and cu

S
TO: Suggestion to other PFM: Performance
INF: Infrastructure and socio-economic environment

ATM: Atmosphere

m & Personal pronoun
. Determiner
—» Coordinating conjunction
@——b Noun
—-n- Verb base form
-—n- Verb, 3rd person singular present

——h Verb gerund
——» Verb, non3rd person
,u- Adjective

®—» StopWord

singular present
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Visualization

O £ X TERMS O £ X TERMS

DATA SOURCES LANGUAGES

SEARCH € % X GQUERY

tripadvizor
9%

Englizh
91%

»View | @ Zoom Out | @ (33,040) count per 1y | (33,040 hits) | Time correction : browser
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Term Count Action Term Count Action
malta 13160 (=~} K good 13555 Qe o
ime 12731 Qe great 11506 Qe
day 12020 Qe friendly 6894 Qe
tour 11614 Qe nice 5515 [e1~]
trip 9522 [«X~] excellent 5380 Qe
bus 8184 Qe helpful 4613 Qe
experience 7363 Qe beautiful 4457 Qe
Valletts -
island 7118 Qe fantastic 4068 Qe 12% I
hour 6841 Qe lovely 4061 Qe

boat 6210 Qe blue 3309 Qe
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Type of data: text/ geolocation/?

* Text,
e Geolocation

Example:

» Content: Vety nice /y&ee, eéwﬁé/?fﬂg[e, coyy

A669m, @)gaﬁ/ﬁ Mc/ ......

 Geolocation: 35.921249,14.489501
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Quality of data

* Twitter: poor information, difficult to find something of
value. Identify Twitter channels whose theme is the interest
for analysis. For instance: @Maltese_Traffic;
https://twitter.com/Maltese Traffic

* TripAdvisor: Excellent (rich data and a large sample, many
languages)

 Minube: Excellent (rich data but only spanish language)
e Official statistics: one year later and small sample
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Social Media or Social Network?

* Social media are computer-mediated technologies that
allow individuals, companies, NGOs, governments, and
other organizations to view, create and share information,
ideas, career interests, and other forms of expression via
virtual communities and networks.

e social media facilitate the development of online social
networks by connecting a user's profile with those of other
individuals and/or groups.

* Asocial network is a social structure made up of a set of
social actors (such as individuals or organizations), sets of
dyadic ties, and other social interactions between actors.



https://en.wikipedia.org/wiki/Computer-mediated_communication
https://en.wikipedia.org/wiki/NGO
https://en.wikipedia.org/wiki/Information
https://en.wikipedia.org/wiki/Virtual_community
https://en.wikipedia.org/wiki/Virtual_network
https://en.wikipedia.org/wiki/Social_network
https://en.wikipedia.org/wiki/Social_structure
https://en.wikipedia.org/wiki/Social
https://en.wikipedia.org/wiki/Dyad_(sociology)
https://en.wikipedia.org/wiki/Social_relation

) AV Jrsh -
Social Media or Social Network?
* Social media is a technology that allows the

creation of relationships among individual by
means of social networks
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For its target audience and theme

. Horizontal social networks are those aimed at all user
without a defined topic: Facebook, Twitter, Pinterest,...

. Vertical social networks: They are designed on the basis of a
defined topic. Its aim is to gather around a defined subject to

a specific group.
— Professional Vertical social networks: They are aimed at

generating professional relationships among users. The most
representative examples such as Linked In.

— Leisure Vertical social networks: the goal is to bring
together groups that develop leisure, sport, videogame players,
fans, etc. The most representative examples are TripAdvisor,
Wipley, Minube, Dogster, Last.FM and Moterus.
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Cross questions (40 min)

Data analysis (5min each*5=25 min)

* Tools used for analysis

* Analysis potential: advantages of the technique
* Analysis limits & boundaries: Problems
 Compare to traditional survey?

* Relevance for urban / transportation analysis and
models

e Description ability?
e Ability to forecast?
* Ability to use in models?
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Tools used for analysis

—Open Source Analyzer
—Open Source language detector

— A spell checker (the texts are corrected using a spell
corrector)

—Upper level (SUMO,..) and domain level ontologies
(QALLME,..)Jand MARL sentiment analysis ontology and Lexical
resource Database WordNet and SentiWordNet,...etc.

—Ad-hoc software for Natural Language Processing adapted to
the research domain

—An enterprise search engine
- A Visual Analytics tool




) 4 V2 [ —
Analysis potential : advantages of the
technique

e Automatic Semantic classification
eSemantic Discovery, to allow the discover of new Data Sources

eSpeed, big data processing in a short time, which is crucial for
certain social networks.

e Automatic Visualizations, it facilitates the understanding of the
results

e Customizable dashboards

e Knowledge inference capabilities

e Automatic Sentiment analysis for many languages
e Usability and dashboard visualization
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Analysis limits & boundaries: Problems

e APl’s l[imitations:
— for instance 2500 tweets maximum

—API’s update or deprecated for instance Facebook August 7 changed

its APl and FQL requests no longer supported. APl dependent code
needs to be fixed.

eLimitations about some Languages for the sentiment analysis:
—Language identification
—Language Analyzer available

e Accuracy of the automatic analysis (NLP hot topic in research area,
not 100% accuracy)

eFree text, more difficult to categorize the data (freedom text, bad
syntax, using abbreviations, emoticons,...)
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Compare to traditional survey?

e Accuracy of the automatic analysis
eLarger sample data

eRicher data

eSpeed

e Automatic sentiment analysis (what, how,...positivity, negativity,..
e Automatic reports

e Automatic summaries
e Automatic statistics

eSocial media it is no representative of the whole population
nowadays
eLack of sociodemographic data in many cases
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Relevance for urban / transportation
analysis and models

*The number of topics related to mobility is relevant on Traveller
social networks (TripAdvisor,..) since social media is a great tool for
communication and meeting point. The analysis of that type of
information can be very important for travel behaviour analysis.

eInformation and Communication Technologies (ICT) offer the
opportunity to improve traditional survey methods to collect travel
behaviour data, decreasing bias in the data, reducing respondent
burden, and increasing data quality.

ethis approach enriches the data of the traditional surveys, extends
traditional analysis with Big-Data methods, using Semantic with data
mining algorithms and Natural Language Processing techniques to
extract urban mobility information from Social Media data
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Relevance for urban / transportation
analysis and models

Predictions based on machine learning techniques are possible
because there are historical and behavioral patterns.

Explanatory models of mobility in general seek to find factors
that influence, and they can provide insights to implement
transport policies.




m MONDRAGON
UNIBERTSITATEA e

What are the gaps? Which complementary data you
need and/or can have from regular survey?

* Mainly demographics data: gender, age, region/province where live,

* Personal information about:
— level of education, occupation,
— Living arrangements: on your own, with children, with parents,...
— newspapers regularly read, magazines,..
— the las two holidays outside their country
— if access websites/apps/social media on a regular basis
— the main motivations for visiting
— about the trip booking
— when they decide to make the trip
— what is the first airport of departure
— aeroline used,..




