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Ab stract

This deliverable consists of: a) the presentation of the developed intelligent W eb

information extraction mechanisms for enriching the WikiRate platform content,

b)

the first results and visualizations of the  data collection task based on the developed
W eb information extraction mechanisms, c) the results of analysis work on entity -
centric indexing and annotat ion recommendation, d) the first plans of visualizations

and interactions with the imported W eb content, and e) a W eb-based system

integrating and exposing the collected data through both an API and an end user
interface . The contributions to this delivera ble come from all tasks of WP5.

The information in this document reflects only the
any use that may be made of the information contained therein. The information in this document is provided

as is and no guarantee or warranty is given that the information is fit for any particular purpose. The user
thereof uses the information at its sole risk and liability.
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Co-funded by the European Union
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Executive Summary

This deliverable highlights the advantages of enrichimgontent of theWikiRate platform by
including externatlata sources from the Web

To this end intelligentdata collectionrmechanismfased onwWeb information extractionvere
developed to enrich the platform content with metricand additional pieces of structured
information about companiefrom selected Web sources. In addition, &Veb extracton
framework was proposedand prototypedthat enables the automatmwrapper generatiorfor
external Web sources defined by user3he source code of the developed framework is
available online on githtibThe first results of thedata collectiontasks alongside with statistics
and visualizationbased onthe collected data are presentedMore specifically, we collected
326,088 snippets about 37,152 different companies from 22 different sourcesThe
collected datawill be leverageddy the project b offer a much richer and more comprehensive
view of CSR performance with respect tmmpaniesMoreover, wecollectedan annotated
dataset of 8,541 articles using theaforementioned Vb extraction tool to evaluate newly
developedarticle classificatiompproach which achieved an average F-score of 0.78 in
correctly classifying the articles to 271 unique categories . The first plans of
visualizations and interactions with the imported data are g@isssentedin this deliverable.
Finally the deliverable pesentsSandboxa W eb-based system integrating and exposing

the collected data through both an API and an end user interface

In the future,severaltechnical issuewill be addressed related tdata quality and consistency,
further streamlining the Welwrapper generation process, and visualizing the collected data

! https://github.com/M KLab -ITl/eas|E
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Abbreviations and Acronyms

API Application Programming Interface

BSON Binary JSON

CSR Corporate Social Responsibility
DOM Document Object Model

JS JavaScript

JSON JavaScript Objedtotation

MVC ModelView-Controller

MVVM ModelViewViewModel

SPA Single PagApplications
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1 Introduction

WP5 deals with the development and integration of scalable data analytics techniques that will
support a) the WikiRate users in properly forming and enriching theitotes® (formerly
Claims) and b) theWikiRate platform andWeb site by enriching iin a scalable mannavith
external Webcontent related to both metrics andllotes.

In this second period of the projeca major restructuring with respect to the WP5 goals took
place. The initial purpose tifie work package to enrich the \bsite with external content was
redefined and further elaboratesio as to ensure enhanced contribution to the project goals
More spedically the motivation for the restructuring was the emerging need developa
framework that enablesefficient and simplalefintion of data collection mechanismgrom
arbitrary Web sources and automatic integratido the platform and hence to enrich the
sources for theNotes in ahighlyefficientand scalablevay.

To achieve tle revised project objectives.e. the import of large amounts of CSR data into the
WikiRate platform, a significant proportion of resourcdsas beershiftedtowardsimplementing
mechanisms that allow the automatiad scalableollection of informationextracted from the
Web and importto the WikiRate (instead ofusingtopic detection on content fetched primarily
from social medip

To this end a new WP5 task was efined (T5.4 Intelligentdata collection and information
extraction), through which an intelligent contentcollection framework is being developed to
populate the platform with content fronselected Websources, interms of Notes, ratings
metricsand additional pieces of structured information (all of which are referred teragpets

in this deliverable)The developedrameworkyielded a more scalable and effective (in terms of
relevance) set of incoming sources that hdne=n imported inthe WikiRateplatform and are
available through the Websitéy addition, the collected datprovide valuable input to other
tasks of WP5 (such as source recommendations in Ttha) previously suffered from lack of
suchresources (both qualitative and quantive).

The developedframeworkis generic enough tesupportinformation extractionandintegration
from arbitrary W eb sources with minimal human assistance and supervision

Section 2of this deliverabledescribesthe developed frameworKor information extraction
from a number of CSRelated W ebsites. It presents thdata model, thespecificwrappersthat
were developed and their mapping to théata in the WikiRate platform. A list of known
relevant welstructured sites is already available in the Gatism (from WP3) and WP5is

0On previous MNetldseer rrasdtleasrrad as
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making use of it in order to select the ones thatatawill be extracted from We also present
the first set of results from thislata collectiortask with relevant statistics and visualisations.

The remainingtasks of WP5havealso progresse@ndare still ongoingwith the excepton of
T5.1 Duplicate Detectionwhich wassuccessfully concluded at the end of the first period with
the delivery of the duplicatenote detection algorithm.The algorithmis fully supported with
RESTful API and is available for system integraiioterms of T5.2Entity-centric indexing and
annotation recommendatiorwe presenta newly developedarticle classification approach
including its preprocessing classificati@and evaluation steps (Section 3)o tackle the issue
of lack of appropriate datasets for the training of the classifians, used the information
extraction framework of Section 2and populatal WikiRate with a pool of articlesfrom
selectedW ebsites (e.gBusiness & Human Rights Resource Centha&} can be recormended
as possible source3he developedmoduleis not publicly availablat this phasginstead ithas
been internally used within the project in a seantomatic mannerso as to creatdargescale
ground truth datasetsin this deliverable we also presetite first set of results from the topic
classification experimenthat used the collected ground truth

| n t he | Emeegingtbpic @ebectiBn and visualisafion w o r kesentdhe first plans
for visualisations in th&VikiRate Website. More specificallySection 4presents theinitial
efforts towards eféctivevisualization of and interaction with tlemllectedcontent (visualisation
of metrics and complex metricsaJorg with plans for visualisation development in Period 3.

Section 5 presents thelemonstration of the developediata extraction and integration
framework, also referred to asWP5 Sandbox that serves fahe internal evaluatin and
visualiation of the discovered content. Finall$gection 6 concludes with an assessmeinthe
work conductedin Period 2, andwith a short discussion omthe stepsthat are foreseenn
Period 3 of the project.

10|Page
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2 Intelligent Information Extraction

In this Section we present a set ofVeb information extraction techniques that wereisedto
extract pieces of informatiorgsnippets)about a companwr a set of companiefrom specified
Web sourcesln particular, a data model istroducedalong with a data matching methodology
Moreover, we presenta detailed description o Web extraction tool that was developed in
the second periodFinally we provide some statistics and visualizatidmssed on the collected
datausing this Web extraction tool

2.1 Data Model

This subsectiomlescribes the data model usetly the backend system as the bagis store the
collectedinformation. The underlying databasensongoDB a schemaree documentoriented
databasgand theserialisation format iBSON (binary JSON)This offers the required flexibility
alloningto add more fields omested fields b&sl onthe needs of eackVeb sourceof interest
Figurel illustrates the developed data model, which consists of the folloeriigjies:

1 Company represents a corporate brand andassociated with @aompany namal and
a set ofaliasesOther optional pieces of information amuntryandcompany link

1 Snippet is a piece of information (quantitative or qualitative) related to a Company.
Each Snippet has as foreign key ithef the referred company.

9 Atrticle is anonline article referingto a company or aset of companies. Some of the
fields that accompay the article in addition tothe maintext includethe article title,
authoy sourcecitation(original sourceof article), dateandcategoriegs

In Appendix, JSON examples of Snippets, Articles and Companies documents are available.

Articles Snippets

PK _id PK _id

FK related_companies FK1 referred_Company Companies
publication_title SOUrce_name PK _id
publication_author name Company_name
publication_source value company_Link
publication_citation S0urce aliases
publication_text citation country
publication_date citeyear
publication_categories referred_Brand

1l1|Page
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One of the main challenges populating the data modglertained todatapre-processing and
cleaningand more specificallgompany matchingd new piece of informatior{snippet)refers
to a companyand this company has to be matched to an exiséngy in the databaséf such
an entryexisty. In case ncsuchentry exists ér the companya newone is created Two main
casesre consideredvhen performing company matching

1. Boththe company name and company lare availabte
a. We first check for matches of theeompany link in database. If there is a
match the companyook-up table (the set of aliasets) updated.
b. If no results are returnedising the domain nam#hen we search for matches of
the company name in the lookup table.
c. If no matches are obtainethenwe inserta new companyentry to the database.

Working example Consider asnippet referingto companywith name CocaCola and
with the link: http://www.coca -cola.com

1 Doescoca-cola.com existas a domain name the database?

1 If not, doesCoca-Cola exist asanalias in the lookup table of compames?

1 If not, insert CocaCola in the database with company name G@Qua and
company linkhttp://www.coca -cola.com and return the assigne@ompanyid
to the snippet.

2. Onlythe company names available

a. Query asearch enginénttp://www.dogpile.com/ ) using thecompany namas
guery and consider the first result (which is expected to correspond to the
official company page in the vastajority of cases) An HTTP request is
performed to the search engine arfidr the result pagea Web wrapper isused
to extract the first result Based on thedlomain of the first result , perform a
look-up into the companydatabase. If a match is obtainédten update thdist of
aliases for that companug the look-up table.

b. If no results are returnedrom the Web searchthen we search for a match in
the look-up tables of the companies in the database.

c. If no matchesre obtained thenwe insertthe compairy to database.

Working exampleConsider asnippet refermgto companylBM :

1 Perform a Web searclising thecompany namas queryand getthe first result:
http://www.ibm.com

1 Search for a match of the domain namehe database

1 Ifit exists, eturn the matched company Id association with thisnippet.

12|Page
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The companymatchingprocess described abovees raisednumerouschallenges aboutow to
discriminate andepresentin the databasehe different subsidiaries antbrands operated by
companiesAt the moment, we use as identifier the available URLs to discriminate different
companies ordivisions (or groups) withicompaniesin caseswvhere it wasrecognizedthat a
piece of information mayefer to a brand of a compay, we store the brand as a field in the
Snippetentry. Given these challenged)et development of anethodologyabout recognizing
entities such as subsidiaries, branég. isbecoming essentidbr buildingand maintaining a
comprehensivandhighquality setof companydata.

2.2 Web Information Extraction

The availability and analysis of gualitative
environmentalpracticesis essentialto understand and rate their behavior. In thesib&ction,

we address the problem of extracting data from Web sources in order to obtain snippets of
information, both quantitative and qualitative, about certain companies. The problem of
extracting data from Web sources is also known as Web Data Extracti@rrara, De Meo,
Fiumara, & Baumgartner, 201¥yeb Data Extraction techniques allow to collect large ameunt

of data from the Web. Web Data Extraction tools find use in a wide range of research fields,
from Business and Compgve IntelligencgBaumgartner, et al., 2005)Walchhofer, Hronsky,
Baumgartner, & Froschl, 20)0and Social media (Catanese, De Meo, Ferrera, Fiumara, &
Provetti, 201), (Gjoka, Kurant, Butts, & Markopoulou, 2009%joka, Sirivianos, Markopoulou,

& Yang, 2008)to Bio-Informatics(Plake, Schiemann, Pankalla, Hakenberg, & L2653)

The implementation of Web Data Extraction tools come with a number of challenges. Our goal
is to create agenerally applicabM/eb data extraction tool but the design process of sueh

tool needs to take into consideration our application doma(collecting snippets of information
about companies)n particular, anmportant challengéhat we needad to addresshas beerthe
reduction of user effort as much as possitidg providing ahigh degree of automatidime
objective of this tool has beeto enable users with no programming skills, to contribute more
activelyto the process of data collectio®ne of the most important challenges that Welata
extraction tools need to cope withstems fromthe structural changegin terms of HTML
structure) that occur to Web data sources over timé-or this reason, the developed Web data
extractiontools have incorporated #lexible mechanism to cope with such changes.

The developedWeb dataextraction tool supports the extraction otlataboth from staticHTML
pagesandfrom dynamic HTML pagé4$TML (HyperText Markup Language) is the predominant
markup language for creating sestiuctured Web pages by annotating content with tags text,
headings, paragrapletc. and it is supported bthe W3C Consortium. The structure of HTML
pagescorresponds toa tree. Browsers, when lo&agly a Web page, creat¢he corresponding
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Document Object Modé€l (DOM), consisting ofa tree of Objectsas specifiedn the HTML
document. DOM allows dynamically accessing and upddtiagcontent of a page. The
hierarchy of the HTML document that is captured by DOM is exploited by many Web
extraction approaches (Dalvi, Kumar, & Soliman, Automatic Wrappers for Large Scale Web
Extraction, 2011)(Dalvi, Bohanon, & Sha, Robust Web Extraction: An Approach Based on a
Probabilistic TreeEdit Model, 2009)

The Document Object Model can be used &xtract specific elements in an HTML document

by exploiting XPath Selectoend CSS SelectdrsSelectors are patterns that address elements

in a tree. XPathis a language for addressing specific elements in an XML or HTML document.
The result of an XPath expression is the selection of a single element in the tree of objects or a
set of similar objects (sutvee). Cascading Style Shee®S(pis a style sheet language for adding

style in an HTML page. CSS uses Selectors for assigning style properties in specific elements in a
document. Similarly with XPath, CSS Selectors cantsalset of elements or a single element

from the tree of objects.

To extract data from a specified Web source, a Web wrapper netalbe created.According
to (Ferrara, De Meo, Fiumara, & Baumgartner, 20a4)eb wrapperis a procedure that seeks
a set ofdataof interestand extractsit from an unstructured or semstructured source(Web
page)into a structured format in arautomated wayThe Web wrapper lifecycle consists of
three stages: (i) wrapper generation: whetlee wrapper of a sourcesifully defined, (ii)
wrapper executionthe wrapper isexecuted on a set of target pagasdthe underlyingdata
are extracted and stored, (iii) wrapper maintenance: where the wrapparpdateddue to
changesn the HTML structure of theWeb source.

For the WikiRate purposes, we created a Weéxtraction tool that supportseasy generation of
Web wrappers to performinformation extraction from numerou$Veb sources that contain
data about companie3.he extracted data are stored in mongoDBollowing the Data Model
that was previously described (Companies, Snippets, Artidlésyrs arealsoresponsible for
the maintenance of the wrappen case the HTML structure of the Web source changss
worth noting that in addition to Web sources that contain data related to companigse
developedWeb extraction tool can be also usetb extract data fromother Web sources. For
flexibility and ease of integration with thighrty systemsthe extracted data can be storad a
mongoDB collection or in the hard drive in JSON or CSV format.

3 http://www.w3.0rg/DOM/

* hitp://www.w3.0org/TR/css3-selectors/

® http://www.w3.0rg/TR/xpath20/
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HTML pages and thenespectiveDOM trees are characterized by a divers¢ructure and the
pieces ofpotentially interestingnformation cannot be known in advansemany cased o this
end we deviseda semiautomatic Webextraction tool that generatesa custom wrappegabout

a Web source based oa set ofdata extraction ruleswhich are contained in a configuration
file. Usersonly need todefine that configuration file  to obtain thetargetdata from a Web
source. The definition ofthis file is simple and users can extract data froboth Static HTML
pagesandDynamic HTML page3he developedNVeb extraction tool was inspired by Ducky
dataextraction system proposed byKanaoka, Motomichi, & Fuijii, 201here data extraction
is alsoimplemented by defining a configuration fildhe Web extraction tool developed by
WP5, in addition to the features offered bpucky, alsoallows theinformationextraction from
Dynamic HTML pageslin the following we are going to describe the architecture of the
developedool and the configuration file for generating custom Wekappers for a source.

Web extraction tool architecture

The Web extraction tool is responsible for creating automatically wrappers for the requested
source basedotheu s er s 8 p Ex¢rdcteng comentdrendynamic HTML documents is a
challenging taskndbrowser emulators areemployedto handle such documents. For npanly
two events areconsidered click and scroll down eventgigure? illustratesthe architecture of
the Web extraction tool. The inputis a configuration file in JSON Format. The tool consists of
four main components:

1. JSON Parsas responsible for parsing the configuration file into Java Objects that are
going to be used fronthe Web wrappergenerator.
2. Webwrappergenerataris responsible for generating Wetrappers, based otheu s er 6 s
preferences adeclaredin the configurtion file. It consiss of two sulbmodules:
a. Dynamic Page Web wrapper generbiis: generates awrapper for a dynamic
Web page.lt first launche a browser emulatorinstance then executesthe
specifiedevens, and parsesthe HTML documentThe procedure is repeated as
many times aspecifiedn the configuration file.
b. Static Page Web wrapper generdtos generates awrapper for a staticWeb
page. If the document is divided in multiple pages, then a Pagination Iterator is
created. Moreower, in case of group of similafy structured pagesa Bunch URL
Iterator is created, whilghe Static HTMLWrapper is responsible for extracting
the desirable data from each pagethe group
3. Wrapperexecutaris responsible for executing the createdéWwrappers.
4. DatagorageThisis responsible for storing thextracteddata into nongoDB or to a file
in the hard drive. As illustrated ifrigure2, the Snippets and Articles collections are
connecta with the Companies collectiothrough theCompany ID.
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Figure2: Web extraction tool architecture

Configuration File Description

Figure3 depictsthe template of the configuration filend speciéisthe necessarparametersso

that the resultingWeb extraction tool producesthe target pieces of information. Note that,
only thefields in black color need to be defined in every configuration file. Below, we are going
to describethe configuration file and its parameters in more detail.
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"url: { ... },

"bunch_urls": ... ],
"source_name": " ",
"table_selector™: " ",
"company_fields": [{ ... }],
"snippet_fields™: [{ ... }],
"nextPageSelector™: { ... },
"dynamicHTML": " ",
"event" : { ...},

"store": {...}

To define theconfiguration fileit is essential tde familiar withthe syntaxof CSS selectors and

CSS queries. Howevemodern browserscome with built-in tools that make easy to extract a

CSS or XPath Selector that addresses a specific docurtreparticular,DOM Inspectors offer

the capabilityto extract a uniqueCSSor XPathselectorreferringto a specific HTML element.

If a user wans to collect a set of data about companieghey need to define boththe
"company_fields" andhe "snippet_fields" fields in the configuration file. In these fields,
extractions rules in CSS or XPatkelector format are formulated. As illustrated frigure4,

both "company _fields" and "snippet_fields" fields are defined similarly and consist of an array of
HTML elements to be extracted. For each piece of information, a number of fields need to be
defined.Users have three options ohow to expressthe "FieldName" and "FieldValue" fields:

i CSSin the form of CSS Selectors, where the extraction rule shows at the specific
HTML element that the "FieldName" or "FieldValue" are locaged. select from table
with id list-tablebody from the F row the 3“ column:"FielValu& "#listtablebody >
tr:nthchild(1) > td:nthhild(3).

U XPathin the form of XPath Selectorse.g. select from table with id ligablebody from
the 1* row the 3 column "Fiel&¥alu&: "//*[@id="listtablebody"]/tr[1]/td[3].

0 RAW_TEXTwhere "FieldName" or "FieldValue" can be defined directly by the user and
not extracted from the Web pagee.g."FieléValu& "ICBC.

These threeoptions are allowedfor the "SelectorNameType" and "SelectorValueTyfpelds
The type of the extracted data arethen described in the "FieldNameType" and
"FieldNameValuefields and here are four basic available type options:

U TEXT the type of the extracted data [@aintext
U LINK the type of the extracted data is a limorresponding tathe "href" attribute of the
selectedelement
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U IMAGEthe type of the extracted data is an imag@responding tathe "src" attribute of
the selectedelement

U LISTthe type ofthe extracted data is a list of text elements

U In case of any other different value, itissumed thathe useris interested inextracting
the value ofan el e me nt 6 s nansetl tasdefined tire "FieldNameType" or
"FieldValueType" fielge.g."FieldNameTypek "src").

Sometimesone needs to extract part of the text incluegd in an HTML Element or Attribute
Thus, users carprocessthe extracted values by defining simple regex expressiongen
"ReplacelnName" and "ReplacelnValue" fi@dd#h fields areoptional Furthermore users can
define a number ofregex' and "with" values by giving asputs arrays of String valuege.g.:
"ReplacelnName": {"regex": [":.*"],"with")]"}

"snippet_fields" or "company_fields": [
{
"FieldName": " ",
"Fieldvalue™ " ",
"SelectorNameType™ " ",
"SelectorV alueType": " ",
"FieldNameType": " ",
"FieldvalueType™: " ",
"ReplacelnName": {
"regex™: ["", " ", €& ]
"with": ["", " ", é

"ReplacelnValue™: {
"regex": ["",)" ", ]é
"with": """,  é ]

}' Z
e

]

In the "company_fields'Users need to define deastone field withthe "FieldName": "Company
Name" in order tospecifyto which company the extracted snippets refer.

There are two available templates for defining "url" BeldFigure5 shows either by defining
"bas@JRL" field and "relativeURL" field or by definanullURL" field.

"url": {
"baseURL"™ " ",
"relativeURL": " "

}

"url™: {

"fullURL™; " "

I
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As we can see on the top template Bfgure5, "relativeURL" does not need to b&pecifiedn

case ofextracting data froma group of URLs. In thatcase,the "bunch_urls" field is defined
(Figure3). In some caseshere are similar pages in the sans®urce of interest In this case,
instead of dehing different configuration files and only changing the "url" field, we can define an
array of relative URLs of the same site to ballectedby the same WrapperThe "bunch_urls"

field cannot be combined wittihe "nextPageSelector” figlavhich is desdbed next

Sometimescompanydata spread over multiple Web pages €nablepaginatd access tdhe
datg we define the"nextPageSelector” field, a CSS Selector that pdonthe elementwhere

the next button is located in the page. Eventually, the créM#&apper is going tacollect data
that is spread acrosslifferent pages. In cagbe "nextPageSelector” field specifiedn the
configuration filethe first template of the "url" fieldalsoneeds to be defined. As depicted in
Figure6, the Participants in UN Global Compégire spread over sever&l/eb pagesOne can
alsoobservethat this page includes information for motigan one companies and that data are
organized in a table. There are seveWeb pages that organize their data in similar way. Users
caneasily collecdata contained in a table Igpecifyingin the "table_selector” field the CSS
Selectorthat points to the targettable in the HTML page.

About | News | Signin | Transhte v -

WHAT IS UN GLOBAL COMPACT? PARTICIPATION TAKE ACTION ENGAGE LOCALLY EXPLORE OUR LIBRARY

- N
Transparency builds trust

GC Active
Total number of GC Active COPs received: 17806 10 results per page [~]
PARTICIPANT SECTOR COUNTRY YEAR
Plougmann & Vingtoft a/s Support Services Denmark 2015

Irium Consulting, S.L. Support Services Spain 2015

SEMIC Technology Hardware & Equip. Spain 2015

FEDA - Forces Electriques d'Andorra Electricity Andorra 2015

Japan Airlines Co., Ltd. Travel & Leisure Japan 2015

Lintec Corporation General Industrials Japan 2015
Komatsu Ltd General Industrials Japan 2015
Telefonica Movil Panama Mobile Telecommunications Panama 2015

Enact Sustainable Strategies Group AB Support Services Sweden 2015

TE Connectivity Electronic & Electrical Equ... Switzerland 2015

Next»
® https://www.unglobalcompact.org/participation/report/cop/create -and -submit/active
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The "DynamicHTML" field came setto either true or false In that way, uses are able to
specify whethethe pageproduces its contents statically or dynamicallyn case the field is set
to trug the "event" field neeslto alsobe definedFigure7 presentsthe availalg templates of
the "event" field. There are twaypes ofevent that can be executed:

U CLICK: in that case users have absodefinethe CSSselector of the element to which
the event willapplyas well as theumber oftimes that the event will be executed.

0 SCROLL_DOWN: in this case, user can define only the type of event. The Wrapper
will execute the scrotdown eventuntil no more data can be further loaded from the
page Usermayalso define the number of times tiseroll down event will executsince
there are pagesth&r e based on an .0infinite scrol

In addition to the"type" and"selector' fields, usersnay alsalefinethe "timesToRepeditfieldin
casethey want to repeat the action more than oncé a user specifies the'timesToRepedit

field thenhe/she also need specify the"repetition_type" field. In that way they declare
whether they want to extract the data afterthe execution ofeacheventor after the execution

of all evens. Specifically, the availableptions for t h erepeition typed field are:
AFTER_EACH_EVENand AFTERALL EVENTS respectivelyUsers can also define a set of
events to be executed by definitige "sequence_of everitand"sequence_of selectotsarray
fields.The length of both fields must be the same and each event corresponds to the element in
which the selector in the same index of theequence_of selectotarray points out.

"event" :

{
“type™: " ",
"selector": " ",
"times ToRepeat™: " "
"repetition_type" : " "

}

"event" :

{

"sequence_of events": ["", é ] ,

"sequence_of selectors": [" ", & ]
}

Users can store thextracteddata in a fileor in a mongoDB collection. In the configuration file,
usersshould define the file path in the hard driver the name of the mongoDB collection
respectivelyFigure8 presentsthe templates of the "store" fieldn case of storing in a file there
are two available output formats that a user can choose from: (i) CSV and (ii) , J@@dh are
specifiedin the "format" field. Moreover, eacpiece of information is stored as snippet and
there arethree optionsfor the "as" field:
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U ABSTRACT_SNIPPE®l fields defined ithe "company_fields" and "snippet_fieldsé a
stored as one snippet. This option can be combined either with storing irh#rd drive
or with storing in mongoDB. In case of storid3STRACT_SNIPPETn mongoDB only
the "snippet_collection" field need to be defined.

i COMPANY_SNIPPET: can be used onlytandemwith the mongoDBdata storage.
Eachsnippet is stored in a collectiogpecifiedin the "snippets_collection” field. Each
COMPANY_SNIPPET is accompaniedtbg company id.The companies are stored in
the collectionspecifiedn the "companies_collection” field.

i COMPANY_ARTICLE: when users niato store information about an article refeimg
to a set of companies. This option can be used only in combination tvthmongoDB
data storage and inthe "snippet_fields" a field with "FieldName": "related companies
need to be defined in order tomakeclearto which companies the article refer

"store™: {
"format™: " "
"as": " ",
"toHardDrive": " "
}
"store": {
"as™: """,
"toMongo": {
"dbname": " ",
"companies_collection™; " ",
"snippets_collection™: " ",

In the Appendix there is an example of a configuration filat could be used as input tthe
Web extractiontool to produce and execute a custom wrapper fottp://www.rspo.org

General processing flow of the Web  extraction tool

This subsectiordescribesthe general processing flow of the Wedxtraction tool. The tool is
able, just by using the configuration file, to genetthie appropriatewrappers to extract the
targetdata for the user. Each wrapper executeg followingprocessing flow:

U HTML pagéetchingthe Web pageis fetchedbased on theselected'url” field

U DataextractionThe pageHTML structure is used to extract theéarget data from the
document based on the selectotbat users specifiedin the configuration file in the
"company_fields" and "snippets_fields".

U Posprocessing data postprocessing step is applied if the "Replabame” or
"ReplacelnValue" fields aspecified In this step, users can remove noise from the
extracted data or isolate a more specific piece of information.
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U Startoverbased on:
o The relative url of thednextd button identified throughts locationas ecifiedin
the "nextPageSelector" field.
0 The URLsspecifiedn the "bunch_urls" field.
0 Thespecifiecevent, if the "dynamicHTML" field is set as true.

~

U Store the extracted datamongoDB ora flebasedoru s er 8ds opti on i n the

The integr ation flow

To make more clear how WikiRate atrics are populatedFigure9 depicts the overall data

flow. The first step iSor WP3 to identify and listsources with useful and meaningful data to be
extracted.For better resourcetracking we are using internally thivotal Tracketr which also

allows better collaboration among WP3 and WP5 tearmken, at WP5, for eachidentified

source, the intelligent information extraction framework extracts the data (metrio$d) a
repository, after implementing the necessary raxtion rules WP5-Sandboxing takes the data

from the repository and provides besides the testing and sandboxing platform, the API to be
eventually used by WP3 to finalize the oOoOmetr.i

WP5 Sandboxing 1) WP3

Asandboxing and API Aldentifies useful
testing resources

AGraphical ALists meaningful data
representation Alntegrates based on

AProvides API to WP3 WPS feedback

2) WP5

AStructural resource analysis

AData extraction rules
implementation

ARepository data population

" http://www.pivotaltracker.com/
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The following example shows how we extract t
from resource 0news wkhe lesource which hak leeenyiderdified feoih 1 4 .
WP3 is NewsWeek andFigurel0 illustrateshow this resource appears on browser.

L\

This example is straightforward since the target degén clear tabular format. Other pages
require additional logic to be invoked such as:

1 Virtually clicking on the appropriate tab

1 Virtually selecting each page from a pagination mechanism that might be based purely on
JS without a permalink

1 Virtuallyselecting a form dropdown, etc.

The next step is to analyze the HTML structure of the region of interest and define the correct
DOM path to extract the useful metrics, e.g.

div.ranking - table - wrapper > table.ranking - table > td.col7

8 hitp:/mvww.newsweek.com/green/worlds  -greenest -companies -2014
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After specifyinghe appropriate path, it is straightforward to generdtee respective Wrapper

The above XPath is processed in a loop (counting table rows) and results in the carbon
productivity being extracted for every-compall
processing is necessary to avoid duplicate entries.

Underlying technologies:

The Web extraction tool was developedbased onthe Java libraries JS8ugd Seleniuffi to
build wrapperscapableof extracting data fronStatic and namic HTML page®spectively

The most important components of the tool are tharappers All wrappers extend
AbstractWrappéo implementthe extradFieldandextractablemethods that are functions that
every type ofwrapper should have. More specificallyjhere are fourclasseghat extendthe
AbstradVrapperclass

1 StaticHTMWrapper is responsible forextracting content from HTML elements or
HTML table elementérom a static HTMLW eb page.

1 DynamicHTMNrapper is responsible forextracting data fromdynamic HTMLWeb
pagesafter executing click or scroll down events

1 BunckVrapper is responsible forextracting data froma group of Static HTML pages
with similar structure.

1 Paginationlteratas responsible foextracting data fromall the pages that the data are
distributed. It need as input &taticHTMWrapper

Figurell depicts the implementation of the wrappers n a UML diagrahe source code of
the developedramework is available on githibFinally, in the Appendix the source code of
StaticHTMLWrapper and DynamicHTMLWrappergsen

® http://ijsoup.org/

0 http://vww.seleniumhg.org/
M hitps://github.com/MKLab  -ITI/eas|E
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& BunchWrapper

%) -Hash&et=Siring> BunchoiLinks
&3 -String haseURL

=<abstract>
A EELIERT &+ BUNERWIappET(Ha s Bt<String> BunchomLinks)
© +Bunchinranper(HashS et=String> Bunch©fLinks, String baseURL)

© +arrayList<Hashhap» extractFields(List<Field> fields)
& +Ohject extractF ields (List<Fiel- fields) e pp—— ListeFields filds)
 +Object extraciTahle(Siring tableSelector, List<Field> fields) \ ‘

/ V\w\\ﬁ\ & Paginationiterator

© DynamicHTMLWr apper & StaticHTMLWrapper Q1 -String hestPageSelector
2+Ering baseURL £+ String haseURL. 8 - StaticHTMLWrapper wrapper
2+tring source 0+ Sting relativeURL
@1 -WehDriver driver @1 -5tring source  +Paginationiterator(StaticHTMLWrapper wrapper, Stiing nextPageSelector)
B +Docurnent document O +ArrayList<Hashhap> extractFields(List<Field> fields)
B HTMLVWrapper(String baseURL, String relafiveURL) :j :::: _:]:ZEWUERL st O +ArrayList=HashMap > extractTable(String tableSelector, List<Field» fields)
&-+DynamicHTMLrapper(String FullLink) CBamers
o +vaid clickEvent(3tring C35Selector) d
o +void scrol DownEvent()
©-+void scroliDownEvent(int times ToRepeat) ©+ StaticHTMLragper(String haseURL, String relativeURL)
& +Hashiap exractr ields(List<F ield> fields) ©+StaticHTMLWrapper(String FullLink)
o +ArrayList<HashMap <String, Object-+ extractTable(String tableSelector, List<Field- felds) 0+ ArrayList<Has hMane eractFieldsiList<F ield- fields)
® P , Object= extraciT ist<Field> fields, element) o+ ArrayLi o , Object-» , List<Field- fields)
o+ ArrapList exractList(Siring listSelector) ® o , Objects extractT: ist<Field> fields, Element element)
44444 d quit) @ - ArrayList eraciList(String listSelectar)
L g, Object> feld, elemen) o +void reset(:
& g, Object> fleld, Element element)

2.3 Data Availability

A number of sources defined by WP3, were processedwith the aforementionedWeb
extraction tool and numerous snippets of information were obtaindtbre details about the
collecteddata are presented isulsection 2.4. The feature of data availability afisycessincga
number of sources was essential for the proje€n top of this data a RESTul APl was
developedto make it availableto third parties The developedAPI is publicly available and
contains three endpoints: Companies, Snippets Ariitles engboint. For each endpoinusers
may provide appropriateparameters to limit the retured results based onheir preferences.
Below, there is a detailed description of each endpaittompanied with some examples

1. Companies

Returnsbasic informatiorabout CompaniedsAll parameters are optional.

Parameters Description

perPageDocs Number of documents-Companies) per Page
page Page Number

fieldName Field Name
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fieldvalue Field Value

Examples
Get Companies from Canada (present 10 companiespage):

http://mklab.iti.gr/wikirate -
sandbox?2/api/companies?fieldName=Country&fieldValue=Canada&perPageDocs=10&page=1

or SEO friendly

http://mklab.iti.gr/wikirate -sandbox2/api/companies/Country/Canada

Get Company with id: 55222a8d87f0396d3da2f73c

http://mklab.iti.gr/wikirate -
sandbox2/api/companies?fieldName=id&fieldValue=55222a8d87f0396d3da2f73c

or SEO friendly

http://mklab.iti.gr/wikirate  -sandbox2/api/companies/id/55222a8d87f0396d3da2f73c

2. Snippets

Returns snippetsf information related to a Companyll parametersare optional.

Parameters Decription

perPageDocs Number of documents-Companies) per Page
Page Page Number

fieldName Field Name

fieldvalue Field Value

SnippetName  Snippet name

SnippetValue

Examples
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Get Companies from Canada which do tests on animals (present 5 companies per page).

http://mklab.iti.gr/wikirate
sandbox?2/api/snippets?SnippetName=Does%20Te¥%@ZDAnimals&SnippetValue=No&fiel
dName=Country&fieldValue=Canada&perPageDocs=5&page=1

Search Company with id: 5522275a87f0396d3da2d266

http://mklab.iti.gr/wikirate
sandbox2/api/snippets?fieldName=id&fieldValue=5522275a87f0396d3da2d266

or SEO friendly

http://mklab.iti.gr/wikiratesandbox2/api/snippgid/5522275a87f0396d3da2d266

3. Articles

Returns articlegeferring to companies that wergathered fromthe Business & Human Rights
Resource CentraVN ebsite. All parameters are optional.

Parameters Description

perPageDocs Number of documentg-Companies) per Page

page Page Number
fieldName Field Name
fieldValue Field Value
Example:

Returns articles with Publication_category: Nepal
http://mklab.iti.gr/wikirate
sandbox?2/api/articles?fieldName=Publication_category&fieldValue=Nepal
or SEO friendly
http://mklab.iti.gr/wikiratesandbox2/api/articles/Publication_category/Nepal
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2.4 Results and Statistics

Thissubsection presents statistics and resulisrived from thecollecteddata.Table 1presents
the names and URLof the selectedWeb sources In total 22 different Web sites were

processedesulting in326,088snippetghat refer to 37,152different companies

SourceName Source URL
Wikipedia http://en.wikipedia.org/
Eutransparency http://ec.europa.eu/transparencyregister/public/consultation/listlobbyists.c

UN Global Compact

Newsweek top 500
greenest companies
Forbes

Bcorporations
Peta Animal testing
lists

RSPO

Ethical Guide

EPA

2020Women on
Boards

in Ethispere List

Good Company Index

in Peri List
measure UP
Nutrition Index
BSR

Medicine Index
EICC

Sustainability Ranking

Asia
FairLabor Association
EPEAT

D5.5.2 Scalable Analytics Techniques for User Contributions v2

https://www.unglobalcompact.org/
http://www.newsweek.com/green/worldsgreenestcompanies2014

http://www.forbes.com/global2000/list/
https://www.bcorporation.net/community/finda-b-corp
http://features.peta.org/crudty-free-companysearch/index.aspx

http://www.rspo.org/members/all
http://quide.ethical.org.au/quide/browse/companies/
http://www.epa.gov/greenpower/toplists/partner100.htm
http://www.2020wob.com/companydirectory

http://ethisphere.com/worldsmost-ethical/wme-honorees/

http://www.goodcompanyindex.com/googompanyindexquickscores
2014/
http://www.peri.umass.edu/toxicair current/

http://www.measureup.org.uk/allcompanies/
http://www.accesstonutrition.org/globaindex2013
http://www.bsr.org/en/membership/memberlist
http://www.accesstomedicineindex.org/ranking
http://www.eiccoalition.org/about/members/
http://sustainability-ranking.channelnewsasia.com/top100.html

http://www.fairlabor.org/affiliates/participatingcompanies
http://ww2.epeat.net/CompanyL.ist.aspx

2.4.1 Snippets & Companies

Each source contasdata about several companies. Table 2 presents the numbextcdcted

snippets from each sourcndthe number of companie® whichthese snippets refer.
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http://en.wikipedia.org/
http://ec.europa.eu/transparencyregister/public/consultation/listlobbyists.do
https://www.unglobalcompact.org/
http://www.newsweek.com/green/worlds-greenest-companies-2014
http://www.forbes.com/global2000/list/
https://www.bcorporation.net/community/find-a-b-corp
http://features.peta.org/cruelty-free-company-search/index.aspx
http://guide.ethical.org.au/guide/browse/companies/
http://www.epa.gov/greenpower/toplists/partner100.htm
http://ethisphere.com/worlds-most-ethical/wme-honorees/
http://www.goodcompanyindex.com/good-company-index-quick-scores-2014/
http://www.goodcompanyindex.com/good-company-index-quick-scores-2014/
http://www.peri.umass.edu/toxicair_current/
http://www.measureup.org.uk/allcompanies/
http://www.accesstonutrition.org/global-index-2013
http://www.bsr.org/en/membership/member-list
http://www.accesstomedicineindex.org/ranking
http://www.eiccoalition.org/about/members/
http://sustainability-ranking.channelnewsasia.com/top100.html
http://www.fairlabor.org/affiliates/participating-companies
http://ww2.epeat.net/CompanyList.aspx
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Source Name #companies #snippets

1 Wikipedia 11,888 105135
2 UN Global Compact 8,983 50,121
3 Butransparency 7,915 98,146
4 RSPO 2,176 4,810
5 forbes 1,995 13,826
6 2020wob 1,830 1,866
7 Peta Animal testing lists 1,727 8,040
8 Bcorporations 1,280 11,934
9 Ethical Guide 1,231 4,800
10 Newsweek 1,155 19,854
11 EPA 475 3412
12 in Ethispere List 295 1,035
13 Membership to BSR 234 234
14 Good Company Index 108 777
15 Membership to EICC 101 101
16 in Peri List 99 594
17 Sustainability Ranking Asia 94 100
18 Membership to EPEAT 57 57
19 measure UP 55 550
20 Membership to Fairlabor 44 88
21 Access to Nutrition Index 21 462
22 Access to Medicine Index 20 140

The source with the most extracted Snippets is Wikipedia with 105,135 snippets followed by
EUtransparency with 98,146 and UN Global Compact with 50,121 as illustrateigunel2.
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Similarly,Figure 13 depicts the number of Companiesfor which at least one Snippet was
extractedper source. AgainVikipediais the sourceoffering the largest amount afiformation
about the companies (11,888 companiéd)e rext richest sourceis the UN Global Compact
with 8,983companies followed biUtransparencyith 7,915companies.
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Different sourcesmay offer (complementaryjata about the same companid® summarize

the relationships of sources in terms of common companies, we created a graph that illustrates
these connections. Thelevelopedvisualizationis available onlin@s a Web pag® and an
instance oft is depicted inFigurel4. The nodes of the graph correspond to Web sources and

its edges represenhe existence of common companies in both sourcHse size of each node

is proportional to the number of companiedpr which the corresponding Web source offers
information.When selecting a nodethe top five sources in terms of the number afommon
companies are highlighted and a chart is displayed with the number of common companies
between the selected source antlg others. Finally, by hovering on a noadme can see the
number of snippets and companibsit were collectedper source.

2.4.2 Articles

Besidessnippetswe also collecteda dataset of articles frorhttp://businesshumanrights.org/

as illustrated in Table.3More ecifically, we were able to obtain 17,342 articlasEnglish
about 3,501 companieBusines® Human Rights Resource Centre responsible for tracking
human rightgpolicy and performance of over 6,000 companie®wer 180 countrie¥’. It is a

hub of knowledge andomprehensive news about human rights policy and performance in eight
different langagegwe collected only articles in English)

2 hitp://mklab.iti.gr/wik _irate -sandbox2/Graphs/StatsGraph/

1 hitp://business -humanrights.org/en/about  -us
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