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Sentiment analysis is a knowledge discovery technique developed from data mining; its purpose is to reveal
people’s opinions on specific topics. This is an appropriate technique to apply to unstructured data sources, such
as social media, that cover information on a variety of topics (such as politics and public administration). In this
context, the objective of this study was to identify whether sentiment analysis can reflect public opinion and, thus,
contribute to practices of social management. Therefore, the sentiment analysis technique was applied to reveal
citizens’ opinions, which were expressed on Twitter and concerned some of the main social programs in force
during Brazil's Rousseff government. The study consisted of a comparison between the results of the sentiment
analysis and the concepts and applications involving four strategies of social media used by governments from the
point of view of social management. The results revealed that the sentiment analysis technique could contribute
to social management practices in the context of the network strategy.
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A aplicacao da técnica de analise de sentimento em midias sociais como instrumento para as praticas

da gestao social em nivel governamental

A analise de sentimento é uma técnica de descoberta de conhecimento por meio da minera¢do de dados, sua
finalidade é revelar a opinido das pessoas sobre temas especificos. Essa é uma técnica apropriada para aplicagéo
em fontes de dados nio estruturados, como as midias sociais, que abarcam informag¢des sobre diversos temas,
inclusive politica e administragdo publica. O objetivo deste estudo foi identificar se a analise de sentimento pode
refletir a opinido publica e, assim, trazer contribuicdes para as praticas da gestdo social. Para tanto, a técnica foi
aplicada para revelar as opinides dos cidaddos expressas no Twitter sobre alguns dos principais programas sociais
em vigor no Brasil durante o governo Dilma Rousseff. O estudo consistiu no confronto entre os resultados da
andlise de sentimento e os conceitos e aplicagdes envolvendo quatro estratégias de utilizacao de midias sociais pelos
governos sob a 6tica da gestdo social. Os resultados da pesquisa revelaram que a técnica da andlise de sentimento
pode contribuir para as praticas da gestao social no contexto da estratégia de rede.

Palavras-chave: anélise de sentimento; mineragiao de opinido; midias sociais; gestdo social; gestao publica.

La aplicacion de la técnica de analisis de sentimiento en medios sociales como instrumento para las
practicas de la gestion social a nivel gubernamental

El analisis de sentimiento es una técnica de descubrimiento de conocimiento a partir de la mineria de datos que
tiene la finalidad de revelar la opinion de las personas sobre temas especificos. Esta es una técnica apropiada para
aplicacion en fuentes de datos no estructurados, como los medios sociales, que abarcan informacién sobre diversos
temas, inclusive politica y administracion publica. En este ambito, el objetivo de este estudio fue identificar si el
andlisis de sentimiento puede reflejar la opinion publica y, asi, traer contribuciones a las practicas de la gestion
social. Para ello, la técnica se aplicé para revelar la opinion de los ciudadanos expresada en Twitter sobre algunos
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delos principales programas sociales vigentes en Brasil durante el gobierno de Dilma Rousseft. El estudio consistio
en la confrontacion de los resultados del analisis de sentimiento con los conceptos y aplicaciones que involucran
cuatro estrategias de utilizacién de medios sociales por parte de los gobiernos bajo la dptica de la gestioén social. Los
resultados de la investigacion revelaron que la técnica de analisis de sentimiento puede contribuir a las practicas
de la gestion social en el contexto de la estrategia de red.

Palabras clave: analisis de sentimiento; mineria de opiniones; medios de comunicacién social; gestion social;
gestion publica.

1. INTRODUCTION

The emergence of social media has radically altered the way that individuals communicate (Kontopoulos,
Berberidis, Dergiades, & Bassiliades, 2013). Citizens are increasingly using social media to communicate
with family, friends, companies and even the government (Kavanaugh et al., 2012). Faced with these
new possibilities of interaction, citizens no longer conform to filling only the role of passive recipients
of government policies (Bonson, Torres, Royo, & Flores, 2012). Given this trend, governments have
increasingly adopted social media as a mechanism to establish relationships with their citizens
(Gustafsson, 2012; Mergel, 2013b; Snead, 2013). This interaction between state and society can contribute
to incorporating the opinion of civil society into public administration (Guimaraes & Amorim, 2013).
This is in line with social management, which, according to Cangado, Pereira and Tenério (2015), is
a dialogical management action that seeks to convert communication flows into actions and political
decisions. However, the challenge is to measure the results of this communication, as is measuring
citizens” opinion in response to the government’s actions (Mergel, 2013a).

Adopting innovative techniques to analyze social media is creating expectations about future
opportunities for innovation and the emergence of tools that make using these media as a source of
knowledge possible (Criado, Sandoval-Almazan, & Gil-Garcia, 2013). Sentiment analysis, also known as
“opinion mining’, is a promising technique that aims to identify polarized (positive, negative, or neutral)
opinions on certain topics in unstructured databases (Sobkowicz, Kaschesky, & Bouchard, 2012).

In light of this, the objective of this study is to investigate how the sentiment analysis technique
can contribute to the practices of social management by means of identifying the opinion of the
citizens in relation to subjects that involve public interest. In this way, this study hopes to establish
the possibility, even if preliminary, of the participation of civil society in the government’s decision-
making process. It is therefore proposed to answer the following question: How can the use of the
sentiment analysis technique, based on the opinion of citizens drawn from social media, contribute
to social management practices? To answer this question, data mining tools were used to identify the
opinions of citizens, which were expressed on Twitter and concerned some of the main social programs
developed during Brazil's Rousseft government. Subsequently, a comparison was made between the
results of the sentiment analysis and the concepts and applications involving four strategies of social
media use by governments from a social management perspective.

This study is justified by the lack of research on the development and analysis of methods and
techniques appropriate to the practice of social management (Paes de Paula, 2010; Cangado et al., 2015).
In addition, it is necessary to test new tools and methods that can measure the potential of social media
to increase social participation and strengthen democratic institutions and processes (Sobaci & Karkin,
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2013; Snead, 2013). According to D. J. S. Oliveira, Bermejo and Santos (2015), it is necessary to evaluate
whether the sentiment analysis can contribute to promote a participatory public management, establishing
a dialogical relationship between the state and society. It is intended to contribute to filling these gaps.

To do so, this article is structured as follows: In the next section, governments’ strategies of social
media use are presented. The third section discusses the participatory potential offered by information
and communication technologies. In the fourth section, the main concepts of social management in
relation to the state and society are discussed. The fifth section describes the main approaches to the
sentiment analysis technique. The methodology that was applied in this study is detailed in the sixth
section. In the seventh section, the results are presented, and finally, the conclusion of this study is
presented in the eighth section.

2. GOVERNMENTS’ STRATEGIES FOR USING SOCIAL MEDIA

The strategic adoption of social media tools (such as blogs, microblogs, wikis, and electronic social
networks) by governments is changing the landscape of public agencies and bureaucracies worldwide
(Mergel, 2013a). In the United States, the government uses social media to promote transparency,
participation, and collaboration, which were predominant features of the Obama administration’s
“Open Government Initiative” (Chun & Luna-Reyes, 2012; Criado et al., 2013; Meijer & Thaens,
2013; Mergel, 2012, 2013a, 2013b; Snead, 2013). Other studies show that social media is being used
by governments in many other countries, such as China (Zheng, 2013), Turkey (Sobaci & Karkin,
2013), Mexico (Picazo-Vela, Gutiérrez-Martinez, & Luna-Reyes, 2012), Sweden (Gustafsson, 2012), the
Netherlands (Bekkers, Edwards, & Kool, 2013), and other countries of the European Union (Bonsén
et al,, 2012). The focus of social media use by these governments varies widely, from accountability
to public security and natural disaster prevention (Meijer & Thaens, 2013; Kavanaugh et al., 2012).

In recent years, research about the process of social media adoption by governments has
demonstrated the application of different strategies. Mergel (2012) and Meijer and Thaens (2013)
present four types of strategies, as shown in Box 1.

BOX 1 GOVERNMENTS’ STRATEGIES FOR USING SOCIAL MEDIA

Type of strategy Government-citizen relations Role of social media

Citizens as an audience for government

Push strategy Social media as a broadcasting channel

information

Pull strategy Citizens as sensors for the government Social media as a channel for citizen input
Citizens as co-producers of government : : : :

Network strategy - Social media as an interactive channel
policies

Transaction strategy Citizens as partners in government activities = Social media as an interactive channel

Source: Based on Mergel (2012) and Meijer and Thaens (2013).
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In governments that use the push strategy, social media is predominantly used to convey
information to citizens without interaction, like in traditional mass media (Mergel, 2012). In the
pull strategy, however, governments use social media to attract citizens’ attention so that they
can provide feedback through comments (Meijer & Thaens, 2013). In governments adopting
the network strategy, social media is not only used to control or direct messages to its citizens,
but also as a strategic tool for sharing information and creating knowledge through interaction
and discussion of real issues with citizens (Mergel, 2013c). Finally, in governments that use the
transaction strategy, social media is used for real transactions between governments and citizens,
that is, there is the direct provision of public services through social media applications (Meijer
& Thaens, 2013).

According to Chun and Luna-Reyes (2012), the use of social media by governments can be
considered a technological innovation, as well as a transforming agent. Thus, it generates civic
engagement through social participation initiatives that promote more democratic decisions. These
topics will be covered in the next section.

3. THE PROMOTION OF SOCIAL PARTICIPATION

Cangado et al. (2015) believe that a representative democracy in Brazil can open up more space for
citizen participation as the processes of communicative action expand throughout society. In this
sense, it is necessary to look for new ways to overcome the existing level of democracy (Dahl, 2001)
through participatory democracy, which can be defined as “[...] a pyramidal system, with direct
democracy at the base and democracy by delegation at other levels” (Paes de Paula, 2005, p. 160).
Thus, the shift of representative democracy towards participatory democracy is within the reach
of society, especially with the emergence of new information and communication technologies
(Cangado et al., 2015).

Today, these technologies (especially internet-based tools) have the potential to contribute
significantly to the promotion of large-scale social participation, breaking down the barriers of
representative democracy (Chun & Luna-Reyes, 2012; Criado et al., 2013; Sobaci & Karkin, 2013).
These technologies contribute to the association of citizens towards common goals; this, according
to Habermas (2003), elevates society to a level where it can be heard by its rulers.

The defense of social participation does not imply a constant public deliberation on all the
subjects, imposing to the citizens a permanent and exclusive involvement in the public sphere
because “[...] the important one is that people deal with the central questions and that the
fundamental information is available” (Guimaraes & Amorim, 2013, p. 130). The challenge is to
build a model in which the whole is represented by its parts, “[...] overcoming the geospatial and
functional fragmentation typical of classical bureaucracies” (Keinert, 2007, p. 97). This is a challenge
that has already been set out by Alexis de Tocqueville in his book Democracy in America, which
was originally published in 1835. He stated that “[...] so far no political form had been found to
promote the development and prosperity of all classes that make up society” (Tocqueville, 1998,
p- 180). Currently, a field of knowledge emerges that proposes a new form of management in an
attempt to fill this secular gap: social management.
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4, SOCIAL MANAGEMENT

According to Cangado et al. (2015), social management considers society to be the protagonist in
relations between the state and the market. This is a dialogical management process where decisions
are made by everyone involved; in other words, “[...] the social adjective describing the management
noun is perceived as the privileged space of social relations where everyone has the right to speak,
without any type of coercion” (Tenoério, 2006, p. 1146).

To understand this universe of social management, it is necessary to first better understand some
of the key terms that are often related to the topic in the literature, such as: civil society, public sphere,
communication flows, deliberative citizenship, and alternative knowledge (Cangado et al., 2015;
Fischer et al., 2006; Guimaraes & Amorim, 2013; Habermas, 2003; Keinert, 1994, 2007; Natividade,
Pereira, & V. A. R Oliveira, 2011; Tenorio, 1998, 2006, 2008).

According to Habermas (2003, p. 100), civil society is composed of “[...] movements, organizations
and associations, which capture the echoes of social problems that resonate in private spheres,
condense them and then transmit them to the sphere Public policy” For this author, civil society has
its own opinions that are capable of influencing political decisions in a democratic context. According
to Cancgado et al. (2015, p. 101), “[...] social management is located in the intersection of relations
between State, Market and Society and becomes capable of converting the communication flows
of public spheres into political actions and decisions from of its organization in civil society” They
believe that the main tasks of social management is to systematize alternative knowledge, to structure
specialized technical assessments aimed at the common good, and to strengthen the public sphere
by providing quality information to it. From this perspective, it is considered that social media has
contributed greatly to the development of social management since it provides opportunities for
society to participate in political issues, taking into account the formation of public opinion.

Keinert (2007) draws attention to an important issue in considering that, although the public sphere
is historically linked to the state, its roots lie in society itself. According to Habermas (2003), the public
sphere is a network of communication of contents, positions and opinions where the communication
flows (based on the natural language) are condensed into specific public opinions. In this way, it is up
to the public sphere to reinforce the pressure exerted by the problems and not simply identify them,
seeking to problematize them and dramatize them until they are assumed by the rulers (Habermas,
2003). From this perspective, social management, when occupying the intermediation space between
the state, society, and market, must identify, understand, and propose solutions to the problems of
society (Cangado et al., 2015; Tendrio, 2008).

The communication flows of the public sphere are closely linked to the domains of private life,
and they make it possible for civil society to identify new problems before the state’s agents even do
(Habermas, 2003). In this way, social management, based on a communicative action, would be a way
to expand the possibilities of social emancipation (Cangado et al., 2015). According to Habermas (2003,
p- 22), this communicational network forms “[...] arenas in which a more or less rational formation
of opinion can and will take place on subjects relevant to the whole society”. Therefore, the formation of
a public communication system is fundamental to renew the discursive basis of popular sovereignty
and give a voice to those who are socially or culturally marginalized and disadvantaged (Guimaraes
& Amorim, 2013). In this context, Habermas (2003, p. 84) considers that “[...] the integration of a

BRAZILIAN JOURNAL OF PUBLIC ADMINISTRATION | Rio de Janeiro 53(1):235-251 Jan. - Feb. 2019

239



RAP | The application of the sentiment analysis technique in social media as a tool for social management practices at the governmental level

highly complex society is not effected through a paternalistic system that ignores the communicative
power of the citizens”.

Thus, social management practices are related to the principles of deliberative citizenship, which
constitutes a participatory process of reflection and decision based on an understanding between the
parties concerning decision making within the public sphere (Cangado et al., 2015; Tendrio, 2008).
In general terms, deliberative citizenship means that the legitimacy of decisions must originate in
“[...] discussion processes guided by the principles of inclusion, pluralism, participatory equality,
autonomy and the common good” (Tendrio, 2008, p. 160). In addition to these principles and
specialized knowledge, alternative knowledge, which is formulated by the knowledge and information
of the general public, forms what Habermas (2003) calls the community of interpreters. Just because
the public is composed of laity and “[...] public communication in a common speech understandable
to all does not necessarily mean an obscuring of the essential questions or reasons that leads to a
decision” (Habermas, 2003, p. 107).

After clarifying the concept of social management, how its principles can be put into practice still
must be determined. In this sense, Cangado et al. (2015) consider the need to create management
instruments that can effect social management proposals, corroborating Guimaraes and Amorim
(2013, p. 138) when they proposed “[...] the formation of a democratic public opinion as a horizon,
it invites the democratic imagination to create the conditions of possibility of its maximum realization
in the historical context in which it is exercised”.

Under this circumstance, this study proposes to test the sentiment analysis technique as a possible
way to identify important information for the decision-making process of public administration from
the dialogical relationship between the government and civil society. This is done from the point of
view of social management.

5. SENTIMENT ANALYSIS

Also known as opinion mining and favorability analysis (Pang & Lee, 2008; Kontopoulos et al., 2013),
sentiment analysis is a subfield of natural language processing that is concerned with extracting,
classifying, and analyzing opinions on various topics in large volumes of textual data (Yoon, Elhadad,
& Bakken, 2013). Its purpose is to classify texts not by topic, but by the sentiment or opinion contained
in the database (Di Caro & Grella, 2013). This is a technique that has, as its basic task, the automatic
classification of databases containing polarized (positive, negative, or neutral) opinions on previously
defined themes (Yang & Yu, 2013; Pang & Lee, 2008; Sobkowicz et al., 2012). With the aid of information
technology, sentiment analysis drastically reduces the need to read a large number of documents to
extract opinions (Yu, Duan, & Cao, 2013).

Sentiment analysis seeks to meet the challenge of identifying and extracting subjective information
from large volumes of unstructured data through a combination of data mining, natural language
processing, information retrieval, and knowledge management techniques (Mouthami, Devi, &
Bhaskaran, 2013). Currently, the sentiment analysis technique is applied under two main approaches:
supervised learning and unsupervised learning. Supervised learning requires the manual sorting of
database samples (or training set) to create text-based patterns that will serve as a parameter for the
automatic classification of the entire database with the aid of machine learning algorithms (Pang
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& Lee, 2008). Unsupervised learning, however, is based on semantic orientation based on a set of
words previously constructed, containing positive and negative terms, so that automated polarity
identification is determined by the frequency of these terms in the text — without the need for
a sample of the database to be previously classified (Yu et al., 2013). The advantage of supervised
learning (compared to unsupervised learning) is that, when sorting data samples, words, or sentences
belonging to the same domain and context of the database (which were submitted to the automated
classification), the information will be incorporated into the classifier, providing greater precision in
the results (Liu & Zhang, 2012). For this reason, the supervised learning approach prevails in most
research (Kontopoulos et al., 2013; Yang & Yu, 2013).

For Yu et al. (2013), there are three main reasons for choosing sentiment analysis as a
research approach: It 1) converts large volumes of unstructured data into information that allows
predictions on specific issues, 2) constructs models to aggregate collective opinions and reveals
useful information about a population’s behavior to predict future trends, and 3) makes it possible
to gather information about people’s opinions on various topics.

The sentiment analysis technique can be applied to various types of textual data, both online
and offline. However, the rise of social media such as blogs, microblogs and social networking sites
has sparked the interest of several researchers in exploring the opinions of users of these media
through the sentiment analysis (Mouthami et al., 2013). According to Zhang and He (2013), the
fact that citizens are increasingly using such media to express their opinions on varied subjects
has made social media one of the main sources of data for sentiment analysis. The growth in the
number of searches involving sentiment analysis has brought significant progress to the opinion
tracking techniques of social media, especially for those who use Twitter as a source of data (Yu
et al.,, 2013).

6. METHODOLOGY

The present study is an applied, interdisciplinary, and exploratory research that can be classified as
qualitative regarding the process of data classification and classified as quantitative when verifying the
frequency of positive, negative, and neutral opinions contained in the database (Rambocas & Gama,
2013). The methodological procedures adopted were based on the studies of Yoon et al. (2013) and D.
J.S. Oliveira et al. (2015, 2017), which consisted of the following steps: 1) define the object of study, 2)
choose the data source, 3) define keywords for data mining, 4) select the opinion mining application,
5) collect and prepare the data, 6) delimit the training set, 7) perform automated classification, and
8) validate the results.

The object of study (step 1) was citizens’ views expressed on social media about the major social
programs currently being maintained in Brazil by the federal government. The four social programs',
considered by the Brazilian press as “flags” of the Rousseff government (Carazzai & Britto, 2014),
selected for analysis were:

! More information about each of the social programs is available in the “Plans and Programs” section of Portal Brasil: www.brasil.gov.
br/planos-e-programas.
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 Bolsa Familia (Family Allowance): a program of direct income transfer that benefits families in
poverty and extreme poverty throughout the country;

o Minha Casa, Minha Vida (My House, My Life): a housing finance program that provides discounts
and benefits and that decreases housing insurance values, facilitating home ownership;

o Mais Médicos (More Doctors): a program aimed to improve the services for public health users
through investments in the infrastructure of hospitals and health facilities, as well as providing
Brazilian and foreign doctors to regions where there are shortages; and

o Programa Nacional de Acesso ao Ensino Técnico em Emprego - Pronatec (National Program for the
Access to Technical Education and Employment): a program that aims to increase the supply of
free courses in vocational and technological education in Brazil.

The data source (step 2) was chosen based on three criteria: it should be a popular social media
platform in Brazil; the posts of the users should be, predominantly, in the form of text; and there
should be technical feasibility for mining and data analysis. Thus, the social media platform chosen
was Twitter?, which can be accessed on both desktops and mobile devices, where its users share
information and opinions through short messages, or tweets, limited to 140 characters (Deller, 2011;
Bae & Lee, 2012; Larsson & Moe, 2011). Because of this limitation, tweets tend to be more concise,
expressing users opinions more objectively, which makes processing such data more effective than
the long posts allowed on other social media (Kontopoulos et al., 2013).

The next step (step 3) was to define the keywords used for performing data mining. Aiming to
collect as many posts as possible on each of the four chosen social programs, the keywords used in
data mining were defined in two distinct patterns based on the advanced search rules of Twitter.
The first pattern was based on the use of the names of the four social programs in quotation marks,
since this searches for only the exact expression, reducing noise in the data. The second standard was
defined through the official hashtags® used in the sharing of information regarding these programs.
In this way, the keywords used in data mining were defined according to Box 2.

BOX 2 KEYWORDS USED IN DATA MINING
Social Programs Hashtags
“Bolsa Familia” #BolsaFamilia
“Minha Casa, Minha Vida” #MinhaCasaMinhaVida
“Mais Médicos” #MaisMédicos
“Pronatec” #Pronatec

Source: Elaborated by the authors.

* Twitter: www.twitter.com.
* Hashtag: Word or phrase that precedes the # symbol and classifies or categorizes the text that accompanies it, as in a tweet (Merriam-
Webster, 2014).
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The selected software (step 4) for conducting this study was DiscoverText*. Applications such as
Rapidminer’® and Scup® were analyzed, but DiscoverText was chosen due to its technical feasibility,
free availability for academic purposes, and performance in other studies (e.g., Beyer, 2012; D. J. S.
Oliveira et al., 2015, 2017). DiscoverText is a cloud-based text analysis application that captures,
filters, and classifies a large amount of structured and unstructured data. It facilitates the capture of
social media data, provides well-integrated analytical tools to explore and encode the data (Beyer,
2012). Using this application, it is possible to customize and reuse machine learning classifiers that
allow the combined use of algorithms and human coding (supervised learning), which increases the
accuracy of the results (Kontopoulos et al., 2013).

Data collection (step 5) was performed between July 3 and August 3, 2014 through the DiscoverText
application, using the keywords defined in Table 2. After the data collection, the data were prepared
by applying filters to eliminate noise, such as tweets in other languages, hyperlinks, and duplicate data.

The size of the training set (step 6) considered for this work was defined as 30% of the total
tweets collected on each one of the chosen social programs, since D. J. S. Oliveira et al. (2015)
identified that the manual classification of 30% of the data collected is sufficient to obtain satisfactory
accuracy in the automated classification using DiscoverText. Thus, the training set was calculated
according to Table 1.

TABLE 1 TRAINING SET CALCULATION

Social Programs Raw Data Prepared Data Training Set (30%)
Bolsa Familia 12,598 2,033 610

Minha Casa, Minha Vida 15,537 2,525 758

Mais Médicos 16,641 2,342 703
Pronatec 14,236 3,276 983
TOTAL 59,012 10,176 3,054

Source: Elaborated by the authors.

According to Table 1, there was a large difference between the raw data and the prepared data.
This is due to the application of filters that eliminated duplicate tweets and other noise in the raw
data — as well as the exclusion of posts made by news agencies — resulting in a dataset composed
only of tweets composed by Brazilian citizens.

* DiscoverText: www.discovertext.com.
* Rapidminer: https://rapidminer.com.
¢ Scup: www.scup.com.
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After being calculated, each training set was manually classified to establish rules and standards
(machine learning) so that the application could classify all the data in an automated way. After the
manual classification of each training set, the automated classification of all the data sets (step 7)
was performed, generating the sentiment (positive, negative, or neutral) toward each of the social
programs.

After the automated classification, the results were validated (step 8) to determine how accurate
they were. The accuracy of the results was calculated based on a simple random sample of the
automated data (Cochran, 2007). The sample size maintained the same proportion of the training
set (30% of the data). The accuracy calculation was based on the model of Eirinaki, Pisal, and Singh
(2012), dividing the total number of correct classifications by the total number of each sample, as
shown in Table 2.

TABLE 2 ACCURACY OF AUTOMATED DATA ANALYSIS

A B C D
Programas Sociais
o Data clas_sified Santlr?ée;gcﬁeriil;late Data classified Acc.:uracy (%)
automatically (A x 30%) correctly C+Bx 100
Bolsa Familia 1,423 427 318 74.47%
Minha Casa, Minha Vida 1,767 530 441 83.20%
Mais Médicos 1,639 492 385 78.25%
Pronatec 2,293 688 592 86.04%

Source: Elaborated by the authors.

Column A of Table 2 represents the automated classified data, which is the result of the subtraction
between the prepared data and the training set that was manually sorted (see Table 1). Column B
refers to the sample for the calculation of precision, which was defined as 30% of the data in column A.
Column C corresponds to the amount of sample data correctly sorted by the application. Column D
represents the accuracy of the automated classification, which was obtained by dividing the number
of correct classifications (column C) by the total of each sample (column B).

The accuracy achieved by the application used in this study can be considered to be satisfactory,
since in the literature a tool that generates an average of 80% hits is considered satisfactory (D. J. S.
Oliveira & Bermejo, 2017; Mostafa, 2013; Yoon et al., 2013; Yu et al., 2013). Even though some datasets
had an accuracy below 80%, it can be stated that the reliability achieved by the arithmetic mean of
the four presented datasets is 80.49%.
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7. RESULTS AND DISCUSSION

The results of the automated classification of tweets related to social programs revealed that for
Pronatec and Minha Casa, Minha Vida, there was a predominance of positive opinions, while
for Mais Médicos and Bolsa Familia, opinions were mostly negative, as shown in Graph 1.

GRAPH 1 POLARIZED OPINION OF BRAZILIANS REGARDING FOUR SOCIAL PROGRAMS

Il Positive Neutral I Negative
69%
54Y% 28k
0
49%
35%
16% 0
15% 12%
Pronatec Minha casa, Mais Médicos Bolsa Familia

Minha vida

Source: Elaborated by the authors

Based on sentiment analysis, the social program that presented the highest number of positive
tweets was the Pronatec program (69%). This was also the program with the highest number of
neutral tweets (16%). The Minha Casa, Minha Vida program had 49% positive tweets compared
to negative tweets (39%). With predominantly negative opinions, the Mais Médicos and Bolsa
Familia programs had 54% and 58% negative tweets, respectively. However, these social programs
were those that presented less precision in the automated classification. One reason for this was
false-positive classification due to tweets with high irony loads, slang, or misspellings (Montoyo,
Martinez-Barco, & Balahur, 2012). Some examples of tweets classified in this study are shown
in Box 3.
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BOX 3 EXAMPLES OF TWEETS CLASSIFIED BY POLARITY

Polarity Tweets in Portuguese Tweets in English

Positive “somos todos #Pronatec! haha amoooo!” (User “we are all #Pronatec! haha | lovel”
A Twitter, 07/17/2014). ' :

“0 Minha Casa, Minha Vida, do jeito que é feito,
Negative ndo consegue solucionar o déficit habitacional do
Brasil” (User B, Twitter, 07/24/2014).

“Minha Casa, Minha Vida, the way it is done, cannot
solve the housing deficit in Brazil”

“Vale a pena ler pelo depoimento de médicos

Neutral e pacientes: Como estd o programa Mais “This report by doctors and patients is worth reading:
Médicos no RS um ano depois” (User C, Twitter,  How is the Mais Médicos program in RS a year later”
07/27/2014).

“Vou dormir pra ter energia e aumentar o PIB
False-positive amanha... e ajudar a pagar a bolsa familia...”
(User D, Twitter, 07/23/2014).

“| sleep to have energy and increase GDP tomorrow...
and help pay the Bolsa Familia...”

Source: Elaborated by the authors.

To determine whether sentiment analysis can contribute to social management practices, the
concepts and applications involved in the four strategies of social media used by governments (Meijer
& Thaens, 2013; Mergel, 2012), social management (Cangado et al., 2015; Tendrio, 2006), and the
sentiment analysis technique (Pang & Lee, 2008; Sobkowicz et al., 2012) were examined (Box 4).

BOX 4 RELATIONSHIPS BETWEEN STRATEGIES OF SOCIAL MEDIA USE, SOCIAL MANAGEMENT,
AND SENTIMENT ANALYSIS

Strategies of social media use Does it meet the principles of social management? Can it be applied to sentiment analysis?

Push strategy No No
Pull strategy No Yes
Network strategy Yes Yes
Transaction strategy Yes No

Source: Elaborated by the authors.

According to Box 4, sentiment analysis contributes to social management practices by promoting
coproduction of policies in governments that adopt a network strategy for social media. The principles
of social management include inclusion, pluralism, dialogue, autonomy, participatory equality,
social emancipation, and the common good (Cangado et al., 2015; Tendrio, 1998, 2006, 2008).
This is a dialogical management action focused on non-state public interest capable of converting

BRAZILIAN JOURNAL OF PUBLIC ADMINISTRATION | Rio de Janeiro 53(1):235-251 Jan. - Feb. 2019

246



RAP | The application of the sentiment analysis technique in social media as a tool for social management practices at the governmental level

communication flow in the public sphere — including alternative knowledge — into political actions
and decisions (Cangado et al., 2015). According to Mergel (2012) and Meijer and Thaens (2013), the
push strategy, in which citizens are receivers of information, and pull strategy, in which citizens are
government sensors, do not meet the requirements for social management practices because both
are monological forms of communication. Network strategy, in which citizens are co-producers of
government policies, and transaction strategy, in which citizens are partners in government activities,
are directly related to principles of social management because these strategies establish dialogical
relationships between state and society. Thus, push and pull strategies tend to have more centralized
arrangements and limitations in relation to the public (Meijer & Thaens, 2013).

This research found that push and transaction strategies cannot be applied to sentiment
analysis. Push strategy communication occurs unilaterally, from government to citizens, through
the dissemination of information in official profiles of government agencies; it is not feasible to use
sentiment analysis in this case because official publications are informative rather than opinionated.
In transaction strategy, citizens act as government partners. They contribute, through social media,
to the dissemination and organization of activities related to campaigns and programs promoted
by the government, such as healthcare, education, environment, and public safety programs. Thus,
sentiment analysis is not adequate for transaction strategy because it identifies opinions among citizens
on certain subjects but does not contribute to the execution of public services.

In contrast, pull and network strategies can be applied to sentiment analysis. Using the pull
strategy, sentiment analysis measures citizen opinions on various government-related issues. When
using network strategy, sentiment analysis contributes to coproduction of government policies.
According to Meijer and Thaens (2013), network strategy decisions are decentralized and serve
multiple coproduction goals between governments and citizens because citizen opinions are evaluated
when creating public policy.

Social media platforms are effective tools for exercising freedom of expression, which is
fundamental for citizens to participate more actively in public management and to pressure and
direct government decisions (Habermas, 2003). These media allow the sharing of large volumes of
information and opinions that can be used in governmental decision-making processes (Mergel,
2013b). The challenge, in this case, is to transform large amounts of unstructured data into knowledge
that can influence government decisions (Mergel, 2013a), based on the social management model
of Cangado et al. (2015).

8. CONCLUSION

This study proposed that the sentiment analysis, performed by mining data extracted from social
media, can be used to measure public opinions to contribute to social management practices. The
theoretical review revealed that social media has great potential to increase social participation
and strengthen democracy, but transforming large amounts of unstructured data into knowledge
is necessary. The analysis results accurately identified the number of positive, negative, and neutral
opinions about the four social programs adopted as the objects of this study. Two social programs
that created predominantly positive opinions were Pronatec and Minha Casa, Minha Vida, while
negative opinions were more common for the programs Mais Médicos and Bolsa Familia. These results
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revealed that the sentiment analysis technique can contribute to social management practices by
measuring opinions in civil societies on various topics of public interest. The results reveal informal
public opinions that are ideally formed in structures of a public sphere not corrupted by the power
(Habermas, 2003), using Twitter as an alternative and independent data source that enabled the
citizens to exercise their freedom of expression (Dahl, 2001). Thus, analysis of feeling can be used to
study the relationship between state and society by systematizing and converting communication flow
into knowledge that can be incorporated in civil society’s opinion and the body politic (Guimaraes
& Amorim, 2013). It is civil society that institutionalizes discourse capable of influencing political
decisions (Cangado et al., 2015); thus, it is necessary to establish public management that does not
centralize decision-making power in the state and that considers the complexity of relationships
between all actors involved by encouraging various channels of participation (Paes de Paula, 2005).

Finally, the analysis of feeling is an advantageous technique for governments adopting the network
strategy for social media and social management practices. However, this study had some limitations.
First, the results of the sentiment analysis were restricted to the opinions of citizens during the
period of data collection, specifically opinions of Twitter users who were not necessarily served by
the social programs used in this study. This must be considered to avoid creating a tyranny of the
majority. Another limitation was reduced precision of the automated classification of texts due to high
irony load. The presence of irony in texts is a significant challenge to sentiment analysis (Montoyo
et al., 2012). To overcome these limitations, future research is needed to test the effectiveness of the
sentiment analysis technique in different situations and to search for new technologies that can give

voice to citizens.
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