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ABSTRACT 1. INTRODUCTION

The goal of this paper is to proposenathodology comprising a  Governmentsaroundthe world are increasinglyadoptingsocial
range of visualization techniques to analyze the interactionsmedia to reachout to and engage citizensThe concept of
between government and citizens on the issues of public concerrGovernment 2.0 refers theadoptdn of Web 2.0 technologidsy
taking place ofmwitter, mainly throughthe official governmenbr governmentdo socialize government services, processes and data
ministry accounts. Thenethodologyaddressesl) the level of [1]. Different from the classical content deliveigtroduced by
governmengctivity in different countries and sectors; 2) the topics Web 1.0, Web 2.0 offers natural mechanisms for interaction and
that are addressed through such activities; 3) the resources shargghrticipation.In particular, he use of Twitter by sectors of public

between government and citizeas part of interactiongl) the
intensity of citizerresponse to governmeamnouncements$) the
sentiment expressed by citizens wh@oviding such responses;
and 6) the combinations of suissues Example combinations
includeidentifying topics thagenerated the largeBwitter activity
by government butreceived the least interesfrom citizens,
identifying topics that generated theost polarized reactiafrom
citizens ordeterminingcorrelation betweepolicy announcements
andtrust fearand other negative emotioespressedby citizers.

The methodology usessual analytics to reveal patterns and trends

associated with various questiomgmplemented with sentiment
analysis to study governmeditizen interactions orirwitter. The
methoddogy is validatedby examiningTwitter presencen five
sectorsi health, social development, education, environnaet
work, in five Latin American countries with mature-Barticipation
capabilities’ Argentina, Chile, Colombia, Mexico and Uruguay.
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administration has become a widalged mechanismto make
announcementandasses®ublic opinion As governmat-citizen
interactiors become more participatognd multimediaich, there
is a great opportunity for adopting advantext mining and data
visualization techniques tanalyze this interactioand offer the
findings as inputs to polieyand decisiormaking processes.

Internationabrganizationsuch aghe United Nations Department
of Economic and Social Affairs (UNDESA) and World Economic
Forum (WEF)provideinstruments thameasure the advancement
of countriesaroundthe worldin utilizing digital tecmology for
administrative and socieconomic developmentable 1 shows
the 2016 rankingsof five Latin American countriesi Argentina,
Chile, Colombia, Mexico andruguayaccording tdJNDESAS &
Participation ande-GovernmentDevelopmentindices [2] using
relevant indicators of th&/EF6 Bletwork Readiness IndgR]; the
UNDESA instrument compares 193 countries while the WEF
instrument compares 138 countrieBhe indices capturenacre
level featuresthat represent thadvancement of digitizatiom a
country, including governmenditizen interactionssupported by
digital meansThey provide a convenient context foreasuing
governmenkitizen interactionson social media platfornmias such
countries for analying such interactionsandfor integraing the
findings intot h e ¢ o policy-makiegspdocessesVith the
exception of Brazjlthe five selected countries occupy pmsitions

in Latin America in the € articipation index.

This paper proposea methodology comprising aange of
visualization techniques to analyze how governmasts Twitter
to carry outommunication with citizenand how citizea respond.
There is a wide range of visual analytics methods that can be used
for this analysis[4]. The selectedtechniquesinclude 1) Event
Dropsto depict the level of actiwtover time 2) Word Cloudsto
highlight the main topics discussediuring a window of time3)
Euler Diagramsto represent thevolume of different types of
resources shared by governmantl citizens 4) ExtendedHasse
Diagramsto analyzevarietiesof governmenitizen interactios,
5) Radar Chartdo indicate types of emotions founéh citizen
responsesand6) Annotated Line Chart® determinetime series
correlationgesulting from different types of analyses.



Table 1: Five country rankings based onthe 2016 UNDESA and WEF Indices

Countries
. . _ = o c
Indices Subindices Provider <Q o % % =]
2 > 3 x | €
5 | |5 |3 |8
E-Participation Index UNDESA 60 32 27 14 39
E-Government Development Index UNDESA 41 42 57 59 34
Individual Usage WEF 53 52 71 84 44
Use of Virtual Social Networks WEF 53 37 89 91 64
Government Usage WEF 111 39 31 52 27
Importance of ICT'sat government vision | WEF 137 68 46 71 59
Social Impacts WEF 88 27 43 71 22
E-Participation Index WEF 54 7 11 45 3

It has been widely recognized in the literature that visual analytics While the analyis of governmentitizen interactionson social

can provide valuable inputs to decisioraking in several domains
such as financial monitoringp], urban planning6], customer
retention [7], service coordinatiorj8], crime analysig[9] and
others. \fsual analyticscan also support policy processasthe
areas of modeling10], analysis[11], formulation[12], decision
space navigatiol13], etc In particular, visual representations

naturally reveal various patterns and trends resulting from the

announcements made lggpvernments through Twitter and other
forms of social media and citizen reacis to such announcements.
The practical implication of the proposeidualization techniques
is providing deeper insighténto datato aid decision support in
digital governnent and public policy making in general

The paper validates the applicatiof the proposedethniquedy
examining governmertitizen interactionson Twitter covering
five governmensectorsi.e. health, social developmermgiucation,
work and environment in five selecteduntries in Latin America
This study explores activitiethat tookplace through the official
Twitter accounts atheministries responsible for the corresponding
sectorsn these countriessiven the timen which theresearchwas
conductedthe analysisiseddatapublished ithemonth ofOctober
2017. The paperalso outlines four application scenariosf the
techniques analyzing governmentsocial mediacommunication
strateges assessing governmeditizen interactions onsocial
medig informing government decisiemaking basedon such
assessment, and supportinBagticipation benchmarking.

The paper is organized as follows. Section 2 reviews related work
with particular focus on studies that examine government presenc

and the analysis of this pmwxe on social media platforms
followed byresearchmethodology in Section.&Bection 4 presents
the six proposed visuahtion techniques and their applicatido
five governmentsectorsin five Latin American countries along
with examples of specific insights gained from this tgpanalysis.
The application ofhe proposetchniques also servéhe purpose

of validating themSection Sproposes four application scenarios of
the proposed techniques, Sectiodi$ausses the findings and the
final Section 7 concludes thpaper.

2. RELATED WORK

Research and practidedicated to digitization and transfortioa

of public administrationgovernmenditizen interactions, and the
impact on public policy and developmesitgenerally taking place
under the umbrella of digital government. Dtee the ongoing
changes in this domain, @seful concept isdigital government
evolution [14], which synthesizes the changeso four stages:
digitization, transformation, g@agement and contextualization.

A strategy for collecti g

media is part of engagemerthe insightsgainedcould inform
policy-making in health,social development, education, work,

environment ad other sectors as parttbécontextualizatiorstage
and directlycontributeto sustainable developmdib].

Concerning goveamentcitizen interactions, growing body of
research literature examines government initiatives aimed at using
social networking platforms such as Twittefr@cebook to engage
citizens.For instance, a study tiie Twitter use bynunicipalities

to promote eParticipation in Saudi Arabiais reported in[16].

Similar but using an Irish city context[17] examines e
Participation in municipalities based on an opirioiming project.

dat a
accounts and aebometric approach to identif-Participation

patternsare presented if18]. A method to automaticallif i dent i fy
t he

5 sténteiagaiist governmental decisiospresenteth
[19]. Both papers also show how tutomatically summarize
citizen opinionsand identify collective thinking patterns in-e
Participation initiatives by applying intelligent techniques based
on contextalizedsearch, opinion mining and argumentation.

The concet of passive crowdsourcing offarticipation initiatives

is discussed if20]. The concepentailsthe search for content and
the extraction of knowledge, ideaand opinionsexpressed by
citizens without any stimulation by government. A related
framework that exploits multiple social mediato carry out
crowdsourcingn public sectoinitiatives is proposed if21].

A methodology to systematically exploffocial mediacontent

e[hrough the use of text analytiaadopinion miningtechniquess

presented if22][23]. The methodology can be useddpvernment
as part of policymaking processes. Another initiatif@cuses on
exploringmultiple social media for participative polieyiakingis
outlined in[24]. Dedicated eParticipation platformslso include
bringing policy-makers and citizens closénrough the WeGov
toolkit [25], reattime analysis of €articipation dat§26], UbiPOL
platform with policymaking worklow and business intelligence
functionality[27], and social software infrastructuteatintegraes
citizenled and governmesied deliberation§28].

The application of visual analytics to understand information
embedded impengovernment data can be found [RB] while
various applications of artificial intelligence and intelligent systems
research in-government and politics 2.0 are outlined[39]. In
particular social media analytics offetools to collect, monitor,
analyze, summarize and visualize social media [@4dfa

from gover nment



Finally, sentimenanalysis can be used for different purposash governmenitizen interactionson T wi t tVeer refine this
as predictng social events, increesy citizen paricipation, and questionto addressssuessuch asl) the level ofTwitter activity
acknowleding ¢ i t i pokticakpdiorities. Ananalysis of blog by governments in different countries and se¢@ysopics that are
posts of an Participation platform shoshow sentiments can  addressed through such activiti8sthe resources shadethrough
generatgolitical participationand emotions increase participation Twitter as part of such activitied) the intensity of citizen response
[32]. The frequency of posts made by locavgrnmentghrough to government activitied) the prevailing sentiment expressed by
their Facebook accounts is combined with sentiment analysis tocitizensin suchresponsesand 6) the combinations of suidsues
analyze successof governmentitizen communication [33]. .

3.2 Data collection

Another analsis determins if social events are reflected in the - ) o .
emotionsdetected irtweets and whether thietectedsentiments To build the datasefor the analysiswe selected fiveHispanic

can be used to predict certain events, such as riots or manifestatiorg®untriesin Latin America Argenting Chile, Colombia Mexico
[34]. However, to the best of our knowledge, no studies exist so farahdUrugug, based on théeadingpositions occupied by them in
that combine visual and sentiment analysis to exagomernment the regioni n t he URNBriiciHaton index[2]. We also
citizen interaction on social media as done in this paper. selectedive sectorshealth, education, social developmemark,
andenvironment and for @ch country ad sectordetermined the

3. RESEARCH METHODOLOGY official name and Twitter account of the responsible ministry
This section describes the research methodology adoptedsin thi secréary. The resuls areincludedin Table 2

paper The research questis@re pt forwardin Section 3.1 the The entire dataset consists of all tweets posfasin the official
data colleatd to addressuchquestioisis describedn Section 3.2, accounts of theelectedninistriesor secretariatsluringthe month

and the analyses of this data is covenedection 3.3. of October 2017The comments made by citizens in response to

the tweets weralso collected. The complete datassimpised

3.1 Research queStIOB 7194tweets from theninistriegsecretariatand5038from citizens.

This study is driven by two main research questions. The first is
fi Ho wan visualization techniquesassist in understanding

Table 2: Ministry/Secretariat names (Spanish) and official Twitter accounts for each of the analyzeskctors.

Countries
Sectors > (@] c
Q =3 =z =
2 0 3 2 5
2 2 g 8 B
] ® D o <
Health Ministerio de Salud Ministerio de Salud Ministerio de Salud y Secretaria de Salud Ministerio de Salud
de laProteccién Social Publica
Msalnacion Ministeriosalud MinSaludCol SSalud_mx MSPUruguay
Social Ministerio de Ministerio de Ministerio de Salud y Secretaria de Desarroll{ Ministerio de
Development | Desarrollo Social Desarrollo Social de la Proteccio®ocial | Social Desarrollo Social
MDSNacion dsocial_gob MinSaludCol SEDESOL_mx Midesuy
Education Ministerio de Ministerios de Ministerio de Secretaria de Educacié| Ministerio de
Educacién Educacion Educacién Nacional Publica Educacion y Cultura
EducacionAR Mineduc Mineducacion SEP_mx MEC_Uruguay
Work Ministerio de Trabajo, | Ministerio de Trabajoy | Ministerio de Trabajo | Secretaria del Trabajo y Ministerio de Trabajo y
Empleo y Seguridad Prevision Social Prevision Social Seguridad Social
Social
Mintrabajo MintrabChile MintrabajoCol STPS_mx MTSSuy
Environment | Ministerio de Ambiente| Ministerio de Medio Ministerio de Ambiente | Secretaria de Medio Ministerio de Vivienda,
y Desarrollo Ambiente y Desarrollo Sostenible| Ambiente y Recursos | Ordenamiento
Sustentable Naturales Territorial y Medio
Ambiente
Minisambiente MMAChile MinAmbienteCo SEMARNAT_mx Mvotma_Uruguay
3.3 Data analysis Euler Diagram is a diagrammatic means to represent sets and their

intersections, typically less complex than the equivalent Venn
diagram since it represents nempty intersections while the latter
representall possible logical relatisbetween sets. They are used

to represent different resource types (links, images and videos)
shared by government accounts. An example is showigime3.

Extended HasseDiagram is a modified form of Hasse diagrams
that allows visualizing subset relationghe sizeof the nodes is
proportional to the sizef the ses. This technique is adopted to
] ] ) analyze the combinatisof different types of citizen contributions
Word Cloud is a graphical representation thie word frequency, (comments, retweets and favorites). An example iEigure 4:
an effective way to identify key topics in a passage or corpus of

text. An example ishown inFigure2.

The dataset was analyzed and graphically represented fusing
visualization techniquesEvent Drops, Wrd Clouds, Euler
Diagrams Extended Hasse Diagramand Radar ChartsThese
techniquesre described as follows.

Event Drop is a graphical representation used to plot a measurable
aspect of the analyzed datan @ time series. The resulting
visualizations are used to depict the level of activity of the
government accounts over time. An example is shoviigare 1.



Colored extended Hasse diagrams representing citizen responsBrotection during 227 October. The examinath of the tweets
throughcomments, retweetmnd favorite® posted by theMinistry reveals announcements on various topics,

but most of themfocused on preventing mosquiteeansmitted

illness usng the#ContraLosMosquitogagainst the mosquitoes)

hashtag. Aractivity peakis also registered by the Chilean Ministry

of Educati onsodurDbDanygo,fi Pwhoifcehs i s <ce
October, andyy the Argentinean Ministry of Education duriag

nationwide evaluation oprospetive teachersn 31 October.

Radar chart is a graphical method used to quantify sevietiors
associated with an item or situation. This techniqyeaisicularly
useful to show how different factorsompare to each other in
severdasituations. Radar charts are used in our analysis to quantify
eight factors representing primary emotionstu® examined data.
Hence, they offer a visual approach to sentiment analysis. An
example is shown ifigure5. In addition to event drop diagrams for each sedt@ure 1 also
depictsthe visualization of théotal activity levek of each country

results of combining different types of analysis. For instance, someta(‘)ﬂiLgd‘lj;ggtag ;?vcémcpoeucri];ig/ ai[:;/rig(iedse-l;ihnz o:ﬁ:r rfwrl?mbt:re g?oggsts
techniques help determine if different types of activities are related . ; ) ' ) -

to each other. As an illustration, we used annotated line charts tOBUb“Shed 1|235(C):O|c:jm£|a (2.244)@"602'(;%. 4172?)'.\/'6)("90 .(1721)’
represent correlations between citizesponses and different types rﬁgui}/( an q rg?ntlglf_:\( ) )- /d |t|or?a \élsua;/zatlor&s are

of resources such as links, images or videos shared by governmenft NttR://ir.cs.uns.edu.ar/publications/downloadextra/84. pdf

Text annotations are used to identify the salient topics when peak34 2 |dentification of salient topics
of activity are observedin example is shown iRigure6. ; ; - i .
Word clouds are graphical representations that allswalizing

4. VISUALIZATION TECHN|QUES the frequency/relevance of a group of words to summarize a text or

Thi tion d i h thefi dooted  visualizati a text corpus. The more frequently a word is mentioned in the text
IS seclion describes now Ive adopted visualization (or text corpus), the larger it appears in the word cloud; the colors
techniquesvere applied téhefive sectors in five countries in Latin

; . are used for design purposes only. Warlduds are an effective
America, Ilustra.tes how thegould .be combined to carry out more way to highlight the most salient topics in a given context and are
pomplex ana!y§|s, and shares ““.’*’ghts The section is struct.ured a useful tool to sift through a large number of tweets.
into parts adivity analysis (Section 4.1)dentification of salient
topics (Section 4.2), analysis of resource sharing (Section 4.3),Figure2 depicts the word clouds associated with the tweets posted

analysis of dizen interactions (Section 4.4), sentiment analysis DY the Social Development Ministries/Secretariats of Mexico,
(Section 4.5) and combined analysis (Section 4.6). Chile, Uruguay and Argentina; Colombia does not have a dedicated

. . to Ministry of Social Development. The analysis of these word
4'1_ Activity anaIyS|S ) . clouds makes it possible to identify the main topics addressed by
A simple approach toanalyzing government presence on social the social development sector of these countries during October
media is quantifying activity levels on Twitter and othbannels. 2017, |n particular, one of the most common terms used by the
Thevisualization of the activity levelof a government institution  gecretariat of Social Development of Mexico w&smo
in a given counyr offers insightsinto whether eviations from (earthquake) reflecting the occurrence of earthquakes that hit
normal activity Ievelg occur at certain time€ombining context Mexico in September 2017. The te@hiapasis also prominent
and activity analysis helpbrlng_ out the_ relevant factc_Jrs tr_‘(a given the major damage to infrastructurproduced by the
resutedin higher levels of activityvhich, in turn, helps identify  earthquake in the Chiapas state and the actions taken by the
particular events of special interest to governmenttiaedociety. Secretariat after the event. The hasktBigerzaMxico (strength to
Figure 1 offersa graphichrepresentation of the activity lewsbn Mexico) was also frequently used in this context. Different from
Twitter of eah of the fivesecbrs in the countrieanalyzed in the ~ Mexico, the Social Development Ministry of ihdid not focus on
month of October 2017n addition to asseswy the total number specific topics during the analyzed period. Its announcements
of poss per insitution, this analysis helps identifsalient events include mentions to the Chileavinister of Social Development
thatoccurredn these countriein paricular days in October 2017 (Marcos Barraza and to the process known @& Pr oces o
The peakactivity levels areobserved for the Ministrieof Health, Const it uy e nwhieh aima at radimgandigens and
Social Developmentand Edeation and Culture of Urugua¥he tribal communitiego participate in decisiemakingprocessethat
examination of the tweets posted by thesinistries identifistwo affect their lives. In Uruguay, the announcements made by the
major eventsthat could have been the sources of such peaks Social Development Ministry put particular emphasis on the words
n a me | yWordhHealthfiOrganizatiorGlobal Conference on ~ mujeres (women) andjévenes(young people). Similarlythe
NonCommuni cabl e DiseasesoO, whi ArgentinearoSeocialDevglepsent Ministiyl alspdeaeferenges
during 18-20 October, andhe fiSecond Meeting of the Regional jovenesbut also includes topics such psogramas(programs),
Conferene on Social Development in Latin America and the actividades(activities) andtalleres (workshops). It also refers to
Caribbead , whi ch was hel ®5270ctoban. nt déhe haghtag#EIEsiaddEmTyBarrio (the state in youhbeighood),
which is a program that facilitates access to services and benefits
for citizens in their neighborhoods.

Additional visualization techniques can be used taesgnt the

Other eventsthat occurred during October 2017 coulfe also
identified For instancetheMe x i Sexrr@tariat of Environment
and Natural Resouesannounced in early October 2017 its intent This type of analysis enables iddictition of major events that

to sign thefiRevillagigedo National Park Deciize t h r o u g h affe¢i & paticular sector of a country during a specific period. It
the governmentcommits tothe conservation of th&evillagigedo shoud be noticed that while certain terms are commonly used at all
Archipelago It is also interesting tovestigatethe high leved of times, others are distinctive of a given event, as in the analyzed
activity registered by the Colombian Ministry of Heaknd Social example associated with the 2017 Mexico earthquake.


http://ir.cs.uns.edu.ar/publications/downloadextra/84.pdf
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Figure 1: Event drop diagramsdepicting activity levels of eachsectorand all sectors combined
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Figure 2: Word clouds highlighting the main topics addressedby the Social Development Ministries/Secretariats.

number of resources of each type shareddsnh sector acrosise
five countriesFrom this analysighe work and balth sectorshae
mostresources, withmhages being the most common resource.typ

4.4 Analysis of citizen interactions

Measuring the number of comments posted by citizens in reply to
government posts quantifies the degree of citizen participation. In
addition, other forms of citizen responses, such as marking a tweet
as favorite oretweeting it, can also be measured and analyzed.

4.3 Analysis of resource sharing

Govermqment can communicate wittitizens by sharing different
types ofresources, such as links, images ait@as. The analysis
of the volume of resources of different types sharegdwernnent
in different sectors revealpreferred approads to making
announcments and engagingtizens.In our analysis, we adopted
a grahical representation based the colored Eule diagrams
wherecolor intensityrepresergoccurence degree the higher the
intensity, the moretimes the resource tymecurs.

In Figure3 (a),thecolored Euler diagramhelprecognizehe most
common resource sharingtrategies adopted by the education
sector of the fivecountries during October 201For ingance,
Mexico posted 119 tweets containiliks, three witimagesand
two with videos. It also posted 51 tweets contairtdogh links and
images. hterestingy, Mexico shares mostly links while Colombia
shares mostly imageblore generallyFigure 3 (b) visualizes the

We adopted colored extended Hasse diagrianexamine different
forms ofresponsg At the bottomof the diagram, we depithe

total number of interactions. One level up specifies the numbers of
interactions of specific types, i@mments, retweets and favtes.

One level up represents possibtembinations oflifferent typesof
response and their occurrences. Finally, the top level of the
diagrams specifieshe number of simultaneousccurrences of
comments, retweets and favest Dfferent colors identify



different types of interactiaywith circles scaled up to represent
numbers ofinteractiors. For clarity, the sizes of circles are not
coordinated across countri€sgure4(a) presents a visualization of
the number of comments, favorites, aativeets posted by citizens

in response to announcements made by the Secretaries/Ministrie
of Work in each of the analyzed countries. In general, the number

of comments is smaller than the number of retweefavorites. In
most cases, the tweets markedavorites are also retweeted. It is
worth mentioning that in this sector, Colombia has the highest level
of participation,while Argentina has the lowesf comparison
between activity levels for the work sector figure 1 and the
degree of citizen responserigure4(a) indicates that the countries
with the highest activity lesls (Colombia, Mexico and Chile) are
also the ones with the highest levels of citizen interaction.

More generallyFigure4(b) presents the total number of comments,
favorites and retweets posted by citizens in response to the tweets
made by the five ministers/secretaries in each ofitkeecountries.

The analysis established a corresponderete/een government
ﬁctivity levek on Twitter and the degree of citizen responsi
addition the countries with the highest UNDESARarticipation
index (Tablel) are also the ones that report the highest levels of
activity on Twitter during the analyzed period. However, this
correspondence is not exact. For instance, Colombia which ranks
27th in the eParticipation index reports a higher activigyelthan
Mexico, which ranksl4th. A similar comparison could be made
with the WEF index which puts Colombia as the first among the
five analyzed countries. Further analysis is needed to determine if
the tendencies shown here can be generalized for longer periods.

(@) é by Ministries/Secretariats of Education in each country.
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4.5 Sentiment analysis Table 3: Spanish words associated with eight primary

Sentiment anabjis was carried out otitizen comments based on emotions and their translations to English36].
the Plutchik wheel of emotion$35]. According toP | ut c hi Hps felicidad happiness | genial great
theory, there are eight primary emotiojmy, trust, fear, stprise, feliz happy maravilloso | wonderful
sadness, disgust, angand anticipationA simple technique to Trust lealtad loyalty ayudar help
carry out sentiment analysis on a text corpus i®ly on a lexicon responsable |responsible |agradable | nice
that captures worémotion associations and to count the number Fear asustado scared peligroso dangerou:
of ocairrences in the corpus associated with each emdfiais. cobardia cowardly _|terror terror
technique allows estimating which are the prevailing emotions ~ Surprise asombro astonishment incidente | incident
the analyzed text corpuur analysis wa carried out using the impredecible | unpredictablg sorprendente surprising
Spanish version of thBIRC Affect Intensity Lexicon36]. For Sadness condolencia | condolences| dolor pain__
illustration, Table 3 contains examples ofthe Spanish words . depresion | depression_|duelo mourning
associated witleight primary emotions with Englishanslatiors. Disgust dEShon?,St'daC d'Shon?Sty Suc'eda.d, dirt -
corrupcion COI’I’UptIOﬂ aberracion aberratior
This analysiswvas applied to assess the general mood of the citizens Anger enfado anger queja complaint
of a county in response to the tweets made particular molesto annoyance | crimen crime
government ministries/secretariégter applying this technique to Anticipation |inten attempt ansia craving
the commats posted by citizens, we generated graphical conjetura guess anhelo longing

representations to visualize the prevailing emotions found in the
analyzed commentsrigure 5 presents the resulting graphical
representations for theealth sectofThis analysis makes it possible

to recognize that trust is the mastmmon emotion for the tweets
originating inthe health sector, while in someountries such as
Argentina orUruguayfear is almost as common as trust

s ) e . Eg ) - s — — >p > s
Mexico Colombia Chile Uruguay Argentina

Figure 5: Radial charts showingemotionsin citizen responsego the posts made bythe Health Ministries/Secretariats in the five
analyzed countries

4.6 Combined analysis Other fqrms of combined analysis could includ_e sentiment analysis
To illustrate how different types of analyses can be combimed to |d§nt|fy correlations k_)etwee_n types of emotions such as trust or
examine possible correlations between the nusibé&rimages, fear inresponses to_partlculplollcy announcementg could foqus
videos, links and tweets posted by the Argentinian Ministees! on detectinghe topics that generated thmst polarized reactian

the level of citizen response using comments, retweeis from citizens e.g. theesponses reflectingy or anger

favorites. The time series correlation across aronath period ér 5. APPLICATION SCENARIOS

the Argentinean Ministrpf Healthshown inFigure6 indicates that The visualization techniques proposed and validated in this paper

Images, links gnd/veetsgenerat(_a a higher _Ievel O.f resrse from_ could support policymakers and government officials in assessing
citizens than videog.ext annotations make it possible to determine and enhancing government communication strategies. This is just
the salient topics when peaks of activity are observed. one scenario for the application of the proposed techniques.

The bar charts ifrigure 7 show the correlatedalues computed
between thedur types of official activity, i.dinks, videos, images
and tweets posted@nd the three types of citizen respasee.
comments, retweets and favorjte®r five public sectors in
Argertina. For the health sectdhere are high corrdians between
citizen response and all types of official activity, excejueo
sharing.Other sectors have strong positive correlations between
citizen responseandall types of official activity including video
sharing The same analysis conducted fthicauntries can béound

at http://ir.cs.uns.edu.ar/publications/downloadextra/84.pdifi
general, strong positive correlatioasist between official activity
and citizen responséor all countries and sectors. However, a few
exceptiors with no apparent correlation can léso identified.

The aim of this section is to elaborate on this and other application
scerarios, namely:1) analyzing sodal media communication
strategiesof governmentorganizatios; 2) benchmarkingsocil
media strategiebetweengovernment organizatien 3) targeting
social nedia communication strategiedo specific groups 4)
diagnosing the results of internationgParticipation rankings; and

5) piloting public policy initiatives with active monitoring of
citizen reactiongandsentimentsWe arguéelowthat the irst four
scenarios were validated through the examples presented in this
paper. For the fifth scenario, we outline an approachpard the
development detailed frameworlas part obur future work.
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Figure 6: Annotated line charts showing correlations between links, video, images and tweets posted by the Argentinean Ministry
of Health and citizencomments, retweets and favorites
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Figure 7: Bar charts showing orrelations between links, videos, images and tweets postadthe five Argentinean ministries and
comments, retweets andiavorites expressed bycitizens.



