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Abstract. The unique possibilities of online social networks such astimel data
access, knowledge akes 6hanging preferences and access to their seatpsovide
the possibility for innovation in the analysis of pedplehavior and opiniog) when
compared to classical offline methods. Literature review shows lack of studies about
the use of public Facetipk data in Serbia fothe improvement ofiifferent product
sale political or promotionalcampaigns, recommender systests In this paper, we
present the wahow data from Facebook can be collectedrderto gain insight into

t he i ndi vindes and stétusgag veell asther connection to a company's
fan pages. In particular, we present data collection framewo8ymbolsi used for
collecting individual specific data. The framework stores data &tocal database
and involves a module foa graph and conterbased analysis of these data. The
proposed framework for social network analysis can be used as a detiaking
system in user preferences implementation thus creating a space iwiness
improvements in variousreas.

Key words: framework, social network analysis, Facebook

1.INTRODUCTION

Internet social networks, such as Facebook, Twitter, Instagram and LinkedIn have
becomevery popular during the last decade. A great variety of stameet® befound
online, independently frorthe subject of discussion. By using these services, the users
share their impressions daily in the form of posts (possibly including text, photos and
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videos) about upcoming events and present state of affairs, their problems, plans, novel
experiences abouhe products, political stances, asd on In this study we focus on
Facebook profiles, since Facebook Advertisement service presents potential reach of
3,700,000 peoplén Serbia for the promotion of products and services. According to the
seltreportedinformation fromuser® Facebook profes, there are abouB% of women

and 2% of men. Information is only available for people aged 18 and older. The largest
age group is currently 1834 with a total of 800 000 users, followed by the useykthe

ageof 25351 200 000 The reported educational level in Serbia fesontribution of

66% for college and 32% for high schosk the same time, percentage for single and
married relationship statis38% and 42%, respectively.

In the recentyears the poterdl of Internet social networks has been increasngsa
variety of applications for online knowledge extraction is developed. Social media can
yield material for sophisticated analyses in the field of marketing and branding [1]. Some
examples concern g¢hpotential of social media and its effect on customer loyalty [2]. In
the paper [3] the authors captured the relationship between personal networks and
patterns of Facebook usage. There are also papers related to the role of Facebook social
networks onmntentional social actions [4], and the effectiveness of user generated content
in stimulating sales [5, 6]. Also, social media are increasingly used in political context since
the voters share their impressions about political stances daily in the fetaiusies [7, 8].

Some of the research questions can be formulated as: 1) Can we collect data from Facebook
social network related to local/global brands of some kind? For example: beers, beverages,
banks, political parties, cigarettes, football games, etsi@ndetc 2) In what waycanwe

store these data and make them usable for later analysisth8)e a possibility to create a
network of profilesthento add weight to corresponding edges thus reflecting the profiles
similarity? Can we collect prdfie s & f a n p agteeyg haae rindcomgnorofor his
purpose? We will provide the answers on these questions throughout the paper.

In this paper we present the Symbpla framework for social network analyses,
developed as an idea to potentially reinéousage of the online social network data for
marketing and branding purposes, improving political campaigns, analydomgnation
about people stances awginions about social phenomena etc. The framework offers
graphicalpresentation of statistical @afor selected brands based on the social network
statusestheir implications, as well as target group demographics and territorial structure.
Also, we describe how collected data are stored @atabase thus we can collect and
analyze data about diffemt topics simultaneously. Bearing in mind constant changes of
Facebook privacy policies, we also point out how these changes can be handled without
changing database scheme. In case some data are not available, which dephads on
Facebook API versionath interval can be used to exclude-nelevant data. Although the
software data are already used in two case studies [1, 9], the details about framework
architecture and its functionalities were mutblished since the software was basically
developed dr commercial usage. Now, the use of framework is free of charge for research
tasks, but most settings have to be adjusted with the professionals in this area, sociologists
and psychologists, in order to achieve the best framework performances.

L http://147.91.203.149/index.php/admimiton/auth/login.html
login parameters: guest/guest
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There ae many similar applications on the market, which are focused on five categories
of empirical Facebook research [10]: descriptive analysis of ubeis,motivations for
using Facebook, identity presentation, the role of Facebook in social interactidns, an
privacy and information disclosure. One of them is the Netvizz application [11], a data
collection and extraction application that operates over the Facebook social network such as
friendship networks, groups and pages. Compared to this applicatidyrttmls offers a
possibility for applying usedefined algorithms for text analysis. The Netvizz support
network visualization, while the Symbols uses Gephivisualization and exploration
software for graphs. NameGenWeapplication that originated at ehOxford Internet
I nstitute provides the possibility of exporting
Social Network Importéris a plugin for the NodeXL network analysis and visualization
toolkit which provides a functionality for downloading penal networks and extraug
data from Facebook pages. These applications are mainly focused on data collection, while
the Symbols additionally provides different tools for data analysis and visualization.

Although the Symbols is mainly developed for therbian market, it can be easily
extended for other markets. According to the best of our knowledge the Symbols is the
only software of this kind in the Serbian market and wider. The main advantage of the
framework is a scalable architecture which cart stany projects simultaneously, collect
and store data, and finally visualize the audience demography and their status messages.
The sentiment analysis is implemented according to thespseified algorithm which is
based on specially developedurolingiistic dictionaries [12, 31].

The rest of the paper is organized as follows: The second section gives an overview of
the existing literature of significance for the study area. Information about Facebook API
the Symbols is based on and its possibilities provided in the third Section. The forth
section is devoted to overview of Symbols software in detail and its possibiligss.
studies based on the Symbols are provided in the fifth sed@tienpaper concludes with a
summary of key points and ditgans for further work.

2.RELATED WORK

The literature showthe enormous potential of online social networks, since they enable
a fast and effective information analysi$ the present state of affairs thus reflecting the
reality. Some social networks agtremely rich in content, and they typically contaioig
amount of data that can be used for analysis [13]. Depending on the purpose of Internet
social network, three types of data can be accessible onlisttit) demographic data,

2) semistatic d&a on the preferences and interests of research participants éyhiiic
data concerning status messages and links. In general, social media can be explored from
two differentperspetives graph and contenbased.

The main focus of social network aysisis on linkage data [13] i.e. gragiased
principle. Linkage data means the graph structure of the social network and the
communications between entitidgsachused s  p,rploofos, évents, and friends can be
treated as the vertices in large graphgere these vertices are connected with different
types of edges such as friendship, relationship, shared content, photo tags etc. When the

2 The Open Graph Viz Platform https://gephi.org/
% https://apps.facebook.com/namegenweb/
4 http://socialnetimporter.codeplex.com/
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Internet social network is transformed irdomathematical graph, then different graph
algorithms can be used fdsianalysis. We refer the readergttebook [14] for the basic
graph concepts. For example, different graphed clustering approaches such as attributed
and median graphs were used recently [15, 16, 17]. Very popular spectral clustering
algorithm [18] appears as a much better solution than the previous approaches. In paper
[19], the authors described a set of tools, developed to analyze specific properties of
Facebook sociatetwork graphs such as degree distribution, centrality measures, scaling
laws and distribution of friendship These data are organized as an undirected graph,
comprising millions of collected connections. The authors of the paper [20] studied the
structure of the social graph of active Facebooksuséumerous features of the graph
including the number of users and friendshiff&¢ degree distribution, path lengths,
clustering, and mixing patterns were computed in this study in order to characterize the
global structure of the graph. the paper [21] the authors proposed a dataectibbn
framework to obtain individual specific data and proposaetiethodology to explore
uses @rofiles and identifythe profile segmentof fans of a welknown professional
football club.The study presented the paper[22] showed howa social netvork analysis
of online data coulde leveraged as an efficient approach for measuring predictors of
group cohesiomwith respect to the relationship between structural group properties and
peoplebds subj ect i v eOthereappcoacpes iare nlgresentédand o hesi on.
they are focusedn analyzing the structure of the social networks arafilps centrality
(e.g. see [23, 24, 26 An example in which the data collected from the Facebook pages
are analyzedis describedin the paper46]. The main objectie of the papef27] is to
study the network parameters commonly used to explain social strudturesier to
analyze and evaluate the network parameters, data from thredmeakFacebook
accounts were extracted. All thedata are retrievedsing the Netvizz Application, but
we should take into consideration that APl access for a number of elements on public
pageswas removedon February 2018 and that users can no longer be distinguished in
comment filesas well as usgpost bipartite graphs can nanger be generated

Another aspect of analysis is abahbé content of data. It relates to text, images and
other data preses in social networks. In recent years there has lzegneat interest in
the researcltonductedn the field of Sentiment Analysi(SA) which belongs to one of
the subfields of Natural Language Processing (NLP). Pang et &] {fined the
baseline method for sentiment analysis based on the sentiment lexicon. More approaches
for sentiment classification of Facebook statuses caolel in papers [2 30, 31]. An
example of howbusiness processes in a Smart City could be improved and automated
using knowledge gathered from social media, web services as well as from Internet of
Things (oT) can be found in32]. Simultaneouslythe popularity of Twitter grows with
the number of tweets, so an increasing number of authors have decided to test sentiment
of this type of short text. An overview of the methods for analyzing sentiment data in
Twitter is given in B3]. In the paper [34the authors examined how the treatment of
negation impacts the sentiment of tweets in the Serbian langBagridy on social
influence produced by the contents published on Facebook was presented irBpaper [
In order to see how social influence can pusbppeto have uniformity of behaviohe
collected post were not analyzed from the NLP perspective, buh asaction of the
friends onthe published post Additionally, classical Facebook searches using specific
words could consist of useful informati@bout worldwide occurrences such as public
health information about the disea8€][
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3. FACEBOOK APPLICATION PROGRAMMING INTERFACE(API)

Before we present the Symbols architecturepilledescribe the software prerequisites.

The Facebook Develop®latform is an umbrella term used to describe the set of services,
tools, and products provided by the social networking service Facebook fopariyd
developers to create their own applications and services that access data in Facebook. All
these softare solutionsrely on the Graph API, the core of Facebook Platform, which
enables developers to read from and write data into Facebook. In other words, the Graph
API represents a simple view of the Facebook social graph where the nodes are e.g., people,
photos, events, pages and groups, while the edges between them could be friend
relationships, shared content, fanpsides, photo tags etc.

In order to access these dat a, Facebook
interact with the Grapi#\Pl on behalf of Facebook users, and it provides a s#igteof
mechanism across the Web, mobile, and desktop AfiEs. must be taken into consideration
is the fact that the version of Graph API is changing constantly overRimexample, Graph
API v2.7 will be deprecateth Oct 05, 2018, when v3.1 will be the only valid version.
Basically, the changes we are witnessing are related dathevailakility permissions because
of constant data sharing privacy violationr@tentyears. Table 1 shows rcantly available
permissions which usgcan allow to be read.

Table 1List of permissions which could be granted or declined by user

Pages Groups User info
publish_pages business_management user_events
pages_manage_instant_article:groups_access_mesetb info user_likes
manage_pages publish_to_groups user_posts
pages_manage_cta leads_retrieval user_friends
publish_video user_link
read_page_mailboxes user_tagged_places
read_insights Features user_birthday
Page Mentions user_hometown
Live Video API user_age_range
Page Public Content Access user_gender
Groups API user_location

user_videos/photos

For each of these permissions there are specificafmmallowed and disallowed
usage. Figl shows more details for the {user_birthday} pission.

Details for user_birthday

Requires App Review
Grants an app permission to access a Person's birthaay.

Allowed Usage
+/ Provide age relevant content to people based on their date of birth.
+ Provide age relevant content for anything where the age range is not sufficient

Disallowed Usage

» Determine whether a person says they are under 18, over 18, or over 21. Please use the age_range instead

Fig. 1 Detals page for selected permission

aut hent
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4. SYMBOLS - DATA COLLECTORAND ANALYZER
4.1. Symbols architecture

The Symbols software for social network analyses is developed in PHP 5.3.10
programming language and MYSQL 5.5.37. The software iguediusing the Model
View-Controller (MVC) software architecture, separating an application's data model, user
interface, and control logic into three distinct components. The main purpose of this web
framework is to integrate with Facebook API and to sexy a data collector and analyzer.

In this way the software can work with publicly available static and dynamic data left by
Facebook users. It is important to mention that users must give permission to Facebook app
to access their profiles and collectalfrom these profiles. These data include gender, age,
education level, school, workplace, relationship status, zodiac, birthpdstdence place

and their likes and dislikes of products, services, personalities, etd:atibook profiles

that accepthe software terms of service give us an opportunity to read their dynamic data
(statuses, likes and comments) as well as static data (name, birthday, education, etc.)
respecting their security and privacy. The Symbols architecture is shown. i@. Figthe
following text we will explain all software functions and implementation details. Although,
the same kinsl of applications have similar architecture, the main difference is reflected in
storage organization and implemented algoriththe (vay data are sed for making
conclusions).

facebook

User Profile Web Pages I API ‘

\_l_l

DataCo\Iection:
Framework Q,
-
Database &=
=
! | .
D'ata‘ . User graph Status
visualization . .
analysis analysis
Results

Fig. 2 The Symbols architecture

In this paper we provide dlhe details about the Symbols based on version 1.0 and its
corresponding database scheme. EashAPI version requiresome database adaptations
(starting from theversion 2.0), but most of database scheme can be preserved. Throughout
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the paper we will point ouhe necessary database/code changes in order to follow Facebook
API changes.

4.2. Facebook application

For the purpose of the Symbols, we developed a Fakedgplication SSNA (Software
for Social Network Analysis) based on Graph API v1.0 (seeJfgr App ID). After the
app userarei nf or med that their data wil!.l be used only
that it will notbe given away to any third partjgbey have to explicitly agree that the app is
permitted to access the part of their data classified into two groupsasigtitynamic data.
The app had 46 activated, basic Facebook profiles during the data collection period,
12.12.2009 30.04.2014. One part of tlikemanded permissionsreféro t he fri ends o6 dat a
therefore, the data of 106,434 useas be retrieved. Note #t darting from version 2.0
friendsddata such as likes, statuses, photosianengeravailable.Currently these data can
be collected by engaging all these profiles as basic profile i.e. separately.

SSNA B

NEDAT TS

App ID: 220524778068254

Status: @ Live

@

Fig. 3SSNA Facebook application

4.3. Database safme

Before we present the functions of the Symbols framework, a database scheme used in
the background of the web application (see.Hy is provided. Although the names of
some tables and data storedhiemcan be unknown, we prefer to show a diagtere
since the framework represents a connection between Facebook API and this database.
The meaning of the unknown notions will be clarified through the next seéttais
point, we provide a brief description of thetdbase structure.

The tables with green boundaries are designed to store all collected data which we
want to analyze in certain datiene interval. In these tables, all Facebook data about core
profiles, their friendsf r i elistd(fardily, high schoog ) |, pages, groups and st
are stored. Notice that the talfifoprofilesd consists of attributes which the cron job (a
time-based job scheduler in Unikke computer operating systems) uses for automatic run
at a specified time and date (in our caseveryhalf an hour).

An anal yst dvsichgescebke the veayndata will be analyzed are saved in the
tables marked with the red borders. First, we can load sped&filyed dictionaries
which will be used for sgiment analysis of the posts. Toentent of dictionaries, words
they consistof, meaning and categories weights will be explained later. The table
fialgorithm® consists of information for the set statuses which will be involvetheén
analysis thosestatuses in whichrands of interesire mentionedThis goal is achievebly
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< cron_staus ENUM(..)
© token_expired TINYINT(1)

¥ ID INT

 foid VARCHAR(45)
U name VARCHAR (45)
 foprofle_id INT

> project_id INT

< foprofie_id INT

 type VARCHAR(45)

O friendist_id INT

< filters MEDIUMTEXT

< indude_user_data MEDIUMTEXT
“indude_activity_data MEDIUMTEXT
 report_canfig MEDIUMTEXT
“last_fetched INT

& eron_fetched INT

5 cron_status ENUM(..)

<> hidden TINYINT(1)

7 IDINT
> foid VARGHAR(45)

& fiest_nam e VARCHAR{45)

& last_name VARCHAR(45)

< birthday DATE

% age INT

& zodiac VARCHAR(45)
 chinese_zodiac VARCHAR(4S)
2 birth_place VARCHAR(45)

“ birth_region VARCHAR(45)
 living_place VARCHAR(45)

% living_region ¥ ARCHAR(45) YD INT

> gender ENUMY..)  foid VARGHAR(45)

> schaal VARCHAR(45)  friend_jd INT

2 education VARCHAR(45) ] > message LONGTEXT

& job VARCHAR(45) T ©link VARCHAR(45)

& work_field VARCHAR(45) & picture VARCHAR(45)

 relationship_status VARCHAR(45) “type ENUM(..)

2 username VARCHAR(45) likes INT

> updated DATETIME  comments INT

2 active TINYINT (1} 2 timestamp INT

< |agt_fotched INT  parent_jd INT
 ts_sentences_spiit INT
1 frends_ID INT

7 ID INT
2 project_id INT

2 group_id INT

2 name VARCHAR(45)
2 words VARCHAR(45)
© cron_status ENUM(...)
< percent INT
last_fetched INT

© last_status INT
Indexes
PRIMARY

7ID INT

“nr_original INT

2 name_original VARCHAR(45)
©nr INT

> name VARCHAR(45)

* category_id INT
> dictonary_id INT
2 points DECIMAL(10,2)

1 algorithms_ID INT

 neg_sample_id INT
> dictionary_id INT > words_switch_positive_before MEDIUMTEXT
*name VARCHAR(45) > words_switch_positive_after MEDIUMTEXT
! dictionaries_ID INT > words_switch_negative_before MEDIUMTEXT
< words_switch_negative_after MEDIUMTEXT
¥ words_dictionaries_ID INT  passive_words MEDIUMTEXT

Z \
 algorithms_ID INT 71D INT

7 ? rules_ID INT > name VARCHAR(45)
Indexes < output_p TINYINT(1)

 output_n TINYINT(1)

2 output_p_share TINYINT(1)
 output_n_share TINYINT (1)

U results_per_person TINYINT(1)
& multiply_points TINYINT(1)

< sorting ENUM(...)
 display_positive INT

“ display_negative INT

< calc_np_share_from ENUM(...)

V pos_sample_id INT
71D INT

2 labeled_only TINYINT(1)
labeled_first TINYINT (1)

7IDINT
< dictionary_id INT
U meaning_id INT

Fig. 4 Symbols database scheme
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using specific keywords related to the specific brands, stored in the table rules. The table
frule is designed fostatusesentiment analys according to the specific words found

in sentences (as parts of a statsd their position regairth the words from dictionaries.
While table fitbprofilesd is used for novel statuses collecting, the cron job uses table
fialgorithms for initializing new status analysis, starting with the statuses collected after
the last onerecorded There are also additional tables for the results in database.
Depending on the way in which data are analyzed, these tables can be modified.

4.4, Data collection framework- web application

The Symbols consists of three main functionalities: gyiti2) Processing, and 3) Output.

Input functionality

Fig. 5 shows the webpage for parameters settings according to which the framework
searches and collects data. Since Facebook API forbids access to the fanpages sensitive
data,profiles and then persohdata reading as well as corresponding fanpages likes are
selected first.For example, if we want to check which type of profiles like specific

—
e
/
/ \\
\
G—o
SOFTWARE
Analysis | _Beers T
new, change name, erase, browss, set as default
sample Jelen v
new, change name, erase, browse, st as default
male % || female x
Gender
18-30
Age
JELEN PIVO X || POPIJEM 2-3 JELENA, A ONDA IH RASTERAM SA JEDNIM LAV-OM :) X || Jelen Pivo X
Jelen piva... i mi Zene zname zasto :))) % || Klub ljubitelia JELEN piva % || Jelen Pivo % || Jelen Pivo 0.51:) %
Jelen Piva % || Svi mi koji volimo Jelen pivel:) ¥ | Svi mi koji Volimo Jelen Pivo <3 <3 <3 :D % | - JELEN PIVO - %
SvI kOjI vOIE JelEn PiVo...XD...=))) % | [ JELEN PIVO <3 <3 <3 X
OTKRIT CU TI TAINU KOJU SAM SKRIVO JA NAIVISE VOLIM JELEN PIVO :D X || Jelen Pivo X
jelen pivo vise nego policajke % || Jelen Pivo- i zene znaju zasto. X | | Jelen Pivo Muskarci znaju zasto. %
Jelen Pivo!lNavijaci znaju zasto!! % || Onaj osecaj kad ti i on delite JELEN pivo ® :) % | | Jelen Pivo Hrvatska X
Jelen Pivo Muskarci Znaju Zasto! x
Likes browse
Kragujevac ¥ | Novi Beograd % |Beograd X || Zajecar X
Birthplace
Residence browse

Fig.50nemrt of the possible option
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beverage, we select all grabbed ustaspages which consisf brand label in their name.
Notice that we caselect many fanpages which correspond to the same brand.(fifig

the same beer braridiiJelem). As default, all basic Facebook profiles are selected, as well

as all their friends (in our case a sample consists of 106 434 profiles).

After the profilesdataaregrabbed, the cron job starts to collect their statuses every half

an hour . I n this

samples corresponding toamds of interest such as Jelen, Lav, Tuborg, Heineken, etc.
Besides pers@nsge, gender, and likes, there are filters for education, job, relationship

status andthers.

Processing functionality

way, for

one

anal ysi s

In the processing tab specific settings for short textyaigatan be filled or changed

(Table of symbols)ln our case these short texts are publicly available statuses which are

shared by Facebook profiles, the ones that were selected in the previolis gieppart
we can add nely developed neurolinguisscdictionary which can be used for status

analysis. Fig6 shows the webpage for new dictionary upload which is most often saved
in a file with #.

csvo extensi

on.

Upload dictionary:

| Browse... | No file selected.

Manage

delete, rename

Upload

Fig. 6 Page for dictionaries upload

Each dictionary consists of word categories which hswecific weights for text

analysis (see Figr). These categories are used to express certain levels of positive and

negative emotions for status analy$ie omit this part n this papersince more details
about psychological aspects of dictionaries,interpretation, and algorithms for status

anaysis could be found in paper [B7

(for

e Xxa
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New Code New Meaning Category Points Options
1111121 Poz 1 - 1.00

add, remove
1111122 Poz 2 - 2.00 save,

add, remove delete
1111111 Neg 1 - 1.00

add, remove
1111112 Neg 2 - 2.00

add, remove
New Code New Meaning Category Points
1000321 Negativna osecanja Negativna osecanja kat 1.00
1000322 Neg os strah Negativna osecanja kat 2.00
1000323 Neg os bes Negativna osecanja kat 2.00
1000324 Neg os tuga Negativna osecanja kat -2.00

Fig. 7 Loaded words categories with corresponding weights

The term AAIl gor i sdeoadd words relateceta spdcificrbrands. énr
this way we filter user 8tauses in order to decide whether the status ahaartain
brand is positive or negative. Fthre selected analysis, and each sample within its scope,
we select the words which should be as a substring of iatugs Algorithmic part is
based on psydtiogical algorithms and social theories developed by Bojic et &, [3
while an overview of all negation rules in Serbian langusgés/enin the paper [12]. The
i mpl emented algorithms are based on ATabl e of
dictionary which is used for final explanation of profile stances about certain topic. The
outputs of the algorithms are presented in the following subsection.

Output functionality

In output menu there are three different options:

I. Quantitative analysisi Here,we can see some results for user profiles status
analysis (see Fi@). Fortheselected date interval, and set of trademark brands we
can see their mentiorend tags positive or negative connotations, etc. This part
and mathematical formulas are desedtn more detail ithe paper [F].
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The key concepts and indicators of the Symbols are:

A P Shareis an analytical tool, which measures lexafl positive attitudes, emotions
and moods of the targeted population.

A N Share plus/minusis an analytical toglwhich measures levelof negative
attitudes, emotions and moods of the targeted population.

A PN Ratiois the ratio of positive and negative attitudes/emotions in communication.

A NP Ratiois the ratio of negative and positive attitudes/emotions in comatiamic

The increase of the NP rati@s the best early warning indicator, indicatest the
company/government/other entity starting to lose suppornd to obtaina negative
feedback At the same timéhis may indicate that the given entity may facerenserious

challenges, whicbanalsob@ r edi ct abl e by using SYMBOLSOs

Falaciy

2016-01-01
me0e2

........

SRS, Dveri, Sasa Jankovic

Fig. 8 Quantitative analysis of user statuses

Qualitative analysisi In this part we cambtaina list of collected statuses and
their connectios to specific band, either for politics, beverages, food or banks,
sport events and so on. The user can select specific brands, time interval, the
number of statuses to show, sentiment (positive or negativdsee Fig9).
Demographic analysisi shows demography and personal information of the
profiles which are connected to the specific brands (sed GigndrFig. 11). For

the demographic parametexsiser carselect the following options:dmetown,
residence countly, education, relationshjgob status and many more. Notice
that the number of options depends on the Facebook API version and supported
permissions. Some graphics are very complicated because of the large number of
varieties such as dbimetown.

resou
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Fig. 9 Qualitative analysis of user staas

Fig. 10Pasonal information for beer brandsducation



