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Abstract: To understand politics, it is necessary to know about what political actors say saying and write. 

This understanding has special meaning in the Brazilian political system in which the organization of the 

Executive Power is based on great coalitions. In this sense, the present study makes use of Natural 

Language Processing as a tool for analyzing parliamentary discourse delivered in the Brazilian Chamber 

of Deputies and proposes a specific indicator, based on Chi-Square statistics, for the assessment of 

similarity of discourses. The results found are consistent with facts that marked the Brazilian political 

history in the period 2001-2015 and reveal that the ideological dimension is subject to the electoral logic 

in the formation of political alliances, suggesting that the proposed indicator has the potential to explain 

phenomena related to the behavior of coalitions parties. 
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1 Introduction  

Legislative works and the parliamentary activity in the Chamber of Deputies are 

governed by the Legislative Process2 and intricately connected to dialog. In the Plenary, the 

highest decision-making body, the peoples’ representatives sovereignly discuss and vote on the 

proposals in process. The rhetorical ability to appropriately arrange ideas, place adequate 

arguments, organize and orally present the discourse for an audience is the main parliamentary 

tool in the exercise of this activity. Gnerre (1991, p.5) highlights that “the power of the word is 

the power to mobilize the authority accumulated by the speaker and concentrate it in a linguistic 

act,” one of the most eloquent examples is political discourse. 

Realizing the need for parliamentary speech and the respective influence in the 

Legislative Process, from which will result laws that will directly or indirectly affect the lives of 

all Brazilian citizens, is of utmost importance. Furthermore, understanding the dynamics of 

politics in a broad spectrum is only possible when one has knowledge of what political actors 

are saying and writing, how they position themselves in the face of facts that affect society. 

Since speech is a way of representing world aspects in a specific context, articulation of more 
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than one of them is key to bringing together different perspectives to understand reality. 

Therefore, analysis of parliamentary action through speech should be considered for its whole, 

not just by isolated pronouncements, for these carry the weight of the moment and the 

environment in which they were made. It is necessary to consider the sequence of events to 

identify the evolution of the speech and extract knowledge about the political process from 

speech.  

This understanding has a special meaning in the Brazilian political system where the 

organization of the Executive Branch is based on the formation of large party coalitions, which 

were named “coalitional presidentialism” (ABRANCHES, 1988). In practice, a government 

needs to form a support base in Congress to make its initiatives to implement state policy viable. 

However, monitoring the behavior of this base in discussions on the several issues argued in 

parliament, which means monitoring the behavior of parliamentarians that comprise it, is the 

intrinsic part of the political game. So much so, that the Federal Constitution of 1988, in its 

article 17, paragraph 1, emphasizes that political parties have the autonomy to “adopt the 

selection criteria and the regime of their coalitions in majority elections” and that they must 

establish “standards of discipline and party loyalty” in their bylaws (BRASIL, 1988). 

There is no express definition in the constitutional text of the terms party “discipline” 

and “loyalty,” which leads to doctrinal divergences regarding their interpretation and 

application. The doctrinal line that differentiates the terms links: party loyalty to the alignment 

between parliamentarians and the political party in the ideological sphere, or philosophical-

programmatic character of the themes, party discipline to the parliamentarian’s behavior in face 

of the party's day-to-day issues, observed through the comparison between the roll-call votes of 

parliamentarians and the guidelines of the party leaders. In this sense, Roma (2007) categorizes 

two blocks of parliamentarians: faithful or unfaithful, when the parliamentarian, after being 

elected, remains in the party, or migrates to another; and disciplined or undisciplined, when the 

votes in the plenary of the Chamber follow, or not, the guidance of the party leaders. 

Therefore, expectation is that coalitions be marked by their members’ partisan loyalty 

and discipline. In this line of thought that distinguishes the terms, measuring discipline has an 

objective, well defined character, that allows quantification of the percentage of times that the 

parliamentarian or their caucus has followed the party leader’s guidance, using votes in a given 

period. Thus, the party can monitor the discipline rate of its parliamentarians over time. Loyalty, 

or disloyalty, is measured in a single fact, when the parliamentarian deserts or abandons the 

party, migrating to another. Identifying signs of disloyalty over time is a subjective process, that 

should observe other aspects of parliamentary behavior. 

From this perspective, speech is a fertile input as, by definition, it carries ideological 

traits. According to Orlandi (2015, p. 43), formations in discourse, which determine what 

should be said in each socio-historical context, represent ideological formations in the 
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discourse, with no meaning in words that is not ideologically. Thus, there is a reciprocal 

relationship between ideology and language. 

There is also a relationship between ideology and the logic of party coalitions, in what 

Machado and Miguel (2011) describe as a programmatic dimension “connected to basic 

political values, which take into consideration the formation of alliances between parties [...] 

according to their categorization by ideology.” They emphasize that a coalition is much more 

coherent the greater the affinity of the ideological of its members. 

Therefore, it is reasonable to consider that ideological positions can be withdrawn from 

ideological positions and that the systematic verification of these positions is able to reveal 

ideological affinities. It is also reasonable to associate such affinities to a degree of coherence, 

or identity, within party coalitions. And why not say a degree of loyalty. In other words, party 

loyalty would not only be characterized by the act of desertion, but could be measured and 

monitored over time by what parliamentarians say in their pronouncements, with monitoring 

being either of the individual or a group of individuals.  

The main problem resides in the difficulty of carrying out this systematic review, since 

it demands great data (texts in speeches) collection and analysis efforts.  An analysis that is not 

restricted to content, for it seeks more than to simply extract meaning from the discursive text, 

aiming instead to understand it alongside the history of events. Based on the records of speeches 

made in the Plenary of the Chamber of Deputies, the manual execution of the verification 

process would be time-consuming and imprecise, in addition to not being able to contemplate 

all pronouncements. 

Alternatively, the capture and management of the knowledge implied in the 

parliamentary pronouncement can be improved using computational resources and advanced 

linguistic processing techniques. Political scientists have used automatic content analysis on a 

diverse set of texts. This includes media data files (YOUNG; SOROKA, 2012), parliamentary 

speeches in legislatures around the world (QUINN et al., 2010), statements by the president, the 

legislator, and the party (GRIMMER, 2010), treated (SPIRLING, 2012), political science 

articles and other political texts. 

In this sense, this study uses Natural Language Processing (NLP) techniques as a tool to 

treat and aid the analysis of parliamentary discourse, and as a useful resource in establishing 

connections between facts, quantitative data, and final results of the Legislative Process. Based 

on the preparation of data through NLP, this research innovates when proposing a textual 

similarity indicator, hereby called Ideological Identity Index, based on Chi-Square distribution  

(X2), to measure the convergence degree of the pronouncement of deputies that belong to a 

certain parliamentary bloc or coalition. This measurement allows the investigation, to some 

extent, of the solidity of political alliances or, by extension, party loyalty. 

The article is divided into seven sections in addition to this Introduction: the second 
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section discusses the concept of political-partisan ideology and the formation of coalitions; the 

third presents Natural Language Processing techniques; the fourth develops the mathematics to 

assess the similarity of discourse; the fifth proposed the Ideological Identity Index; the sixth 

discusses results and main findings; the seventh brings the final considerations. 

 

2 Political-Partisan Ideology and Coalition 

There is no intention here to discuss the concept of “ideology” in its theoretical-

philosophical broadness, only to establish a pragmatic reference, a methodological resource 

with the purpose of identifying events based on parliamentary discourse, which can reveal a 

form of affinity, party loyalty and/or discourse coherence capable of characterizing a coalition. 

The first theory about the process of coalition formation, developed by the political 

scientist William H. Riker, did not presume ideological proximity (RIKER, 1962). Maybe 

because the term ideology is understood by many meanings, sometimes divergent, this 

association was only proposed years later by Robert Axelrod (AXELROD, 1970). 

Arguing that a single definition of ideology would be useless, Eagleton (1997) 

presented a list of the most common, from which the following stand out: set of action-oriented 

beliefs; body of ideas characteristic of a particular group or social class; ideas that help 

legitimize a dominant political power; identity thinking; the discourse and power set. According 

to Cancian (2007), the term “ideology” is used with the goal of “describing the set of ideas, 

values or beliefs that guide the perception and behavior of individuals about several social 

subjects or aspects,” for example, “the opinions and preferences that individuals have regarding 

the political system in force, public order, government, laws, the social and economic 

conditions.”  For both authors, the sense of unity, a common guideline or identity, which is also 

related to the meaning of uniting, prevails in the concepts. 

Machado and Miguel (2011), when proposing a typology for party coalitions, simplified 

the use of the concept of ideology by assuming that “stripped of its more complex (and more 

controversial) meanings” the word ideology “remits solely to the position in the left-right axis.” 

Rodrigues (2009, p. 27), in his study on party caucuses, discusses the ideological logic of 

coalition under two angles: on one hand, it is believed that coalitions receive negative 

evaluation from public opinion because they unite ideologically and programmatically 

discrepant parties, in a scenario with high migration between parties; on the other, it is defended 

that most coalitions obey the logic of ideological affinity. 

Reisman (2016) highlights that the formation of political coalitions is temporally 

located in the pre-electoral moment, when strategic alliances for majority and proportional 

elections are negotiated between political parties. When studying the electoral coalitions led by 

the PT in presidential campaigns, the author found that, even if the ideological formation 

criteria seem to be dominant, this supposed ideological convergence did not prevent the 
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movement of coalitions from left to center, showing that ideology submits to electoral logic. 

Such coalitions went through a drastic reduction in ideological weight and adopted generic and 

abstract electoral programs. In its pragmatic aspect, these coalitions abandoned their defense of 

controversial issues and approached the center of the left-right axis. 

The phenomenon observed in the Reisman (2016) study, present in the overall political 

scenario, is probably the motivating factor of Constitutional Amendment No. 97, of October 4, 

2017, which prohibited party coalitions in proportional representation elections (BRASIL, 

2017), maybe to remove the electoral logic from the process of forming coalitions, stimulating 

ideological convergence in the conception of programs. 

Therefore, simply put, this study proposed to use the concept of “ideology” with the 

complement “political party,” representing the set of political guidelines with which a party is 

committed. Even if this scenario changes over time, it should reflect the party's commitment in 

each time frame. Based on this denomination, “partisan-political ideology,” and under the 

perspective of the formation of party coalitions, one could expect that these associations take 

place, in principle, between parties that share the same political orientation, or at least most of 

them. Assuming this hypothesis as quite probable, we could suppose that two parties of a 

coalition would belong, or should belong, to the same partisan-political ideology. 

Based on these aspects, two premises can be established to conduct this study:  

1. in principle, a coalition should be based on the proposed concept of partisan-political 

ideology; therefore, a high degree of similarity is expected between the parties of the coalition. 

2. an indicator for measuring ideological identity of a coalition must be able to capture 

the behavior of an entire group of parties at given periods. 

Therefore, the main challenge consists of measuring the degree of similarity between 

the many parliamentary discourses of a coalition, which requires large-scale text content 

processing in the order of hundreds or thousands, a capacity only possible through 

computational resources.  

The next two sections describe the technical-methodological tools used in this study to 

build an ideological identity indicator. The bag-of-words technique and the Chi-Square 

statistical method are presented with the following purposes: to prepare the text collections for 

computational treatment; to verify if specific two-word groups compose a language’s own 

meaning; and establishing similarity metrics between text collections. The concept of corpora is 

used to refer to an ample collection of systematically organized digital texts on which a 

linguistic analysis is based, and that of corpus (singular of corpora), to a subset of texts 

extracted from the corpora (VYATKINA; BOULTON, 2017). 
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3 Natural Language Processing 

Natural Language Processing is a sub-area of Artificial Intelligence and Linguistics that 

studies the problems of automatic comprehension of natural human languages. Grimmer and 

Stewart (2013), when studying political texts, recognize the benefits of NLP and how much 

automated processing reduces the costs and efforts of analyzing large text collections. They 

emphasize, however, that automated methods do not replace careful thinking and attentive 

reading, in addition to requiring extensive and specific problem validation. They argue that, for 

the automated text processing to become a standard tool for political scientists, researchers in 

the field must contribute to the creation of robust ways to validate methods. 

Zhang et al. (2009) state that the ability to express the meaning of a work depends on 

the other words that follow it. When a word appears accompanied by a set of terms, the chances 

of this set having a relevant meaning are higher. This means that not only the word, but also 

contextual information is useful for information processing.  

Silva and Souza (2014) emphasize that the text is not a simple group of random words, 

but that the order in which they are placed is what produces meaning. The study of the co-

occurrence of words can indicate if they are directly related by compositionality or affinity, or, 

indirectly, by similarity. Therefore, the basis of empirical linguistics consists in finding the 

meaningful dependencies between terms, based on the frequency of observed co-occurrences. 

These adjacent terms are called n-grams, where n is the number of terms. 

The n-gram language models were developed in the field of Statistics by the Russian 

mathematician Andrey Markov (1856-1922) to recognize statistical patterns of language use 

based on strings, known as Markov strings. Wang and Liu (2011) point out that many works 

predominantly focus on the identification and extraction of n-grams. This process is called 

tokenization, or segmentation of words, and consists in the task of reducing a text into minimal 

units called tokens, where each token can be a word, or set of words, a number, a punctuation 

mark, or another structure belonging to language (MANNING; SCHÜTZE, 1999).  

The complexity of tokenization varies according to the complexity of the language 

itself, with the definition of the problem to be studied and with the model chosen to apply the 

NLP. Tokenization usually includes the following steps: converting the text characters to 

lowercase; removing the numbers, punctuation, plurals, diacritical signs, stop words3 and blank 

spaces; and word segmentation. The final product of tokenization is a bag-of-words, with the 

respective frequency counts of terms. The bag-of-words approach, the order in which words are 

arranged in the texts is not considered, and the search for information only considers the 

estimated frequencies. Figure 1 illustrates an excerpt of the speech before and after the 

 
3 Stop words are words with little meaning in some NLP applications, such as information recovery and 

classification, which means that these words are not very discriminatory. Articles and pronouns are usually classified 

as stop words. The idea is to simply remove words that are very frequent in all documents of the text collection. 

However, the stop word list should be carefully chosen because it is determinant in reaching the goals. 
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tokenization process. The significant reduction of the text is mainly due to the set of stop words 

used. 

 

Figure 1 – Tokenization applied to an excerpt of a parliamentary speech: bag-of-words 

 

 

Source: Own preparation. 

 

The tokenization process can be adjusted to divide the text in bigrams, meaning two-

word tokens that occur consecutively in the text. The bigrams are commonly used as the basis 

for statistical analysis of texts and help estimate the conditional probability of a word, given the 

preceding word (JURAFSKY; MARTIN, 2008). Bigrams are richer in meaning than the 

ascertainment of simple words and are more useful in extracting information from text. 

Figure 2 illustrates the set of bigrams extracted from speeches given by deputies of the 

PSDB and PT parties, in 2016, presented in the form of word clouds and frequency charts. 

These resources constitute a heuristic analysis method that, by itself, does not allow the 

generalization of the answer to a research, but points out clues to what should or not receive 

more attention in a set of texts. 
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Figure 2 – Word cloud and absolute frequency bar chart: (A) bigrams of PSDB speeches in 2016; (b) 

bigrams of PT speeches in 2016. 

 

 

Source: Own preparation. 
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When first looking at Figure 1, going against what common sense might expect about 

pronouncements from openly opposing parties, one has the impression that the speeches are 

similar and address the same themes, with slight variations. However, although important for 

the maturity of the investigative process, visual inspection is not enough to reach conclusions, 

with more robust approaches through statistical tests that will be detailed in the next section 

being necessary. 

 

4 Similarity of the speech by comparing bigrams as collocations 

The task of measuring how much a corpus of discourses resembles another through a 

computational method should preserve, as far as possible, the meaning of the texts. Although 

the bag-of-words technique does not have the same semantic evaluation function, since it 

disregards the order in which words are arranged in the text, the division into n-grams with n 

being greater than 1 (n > 1) results in sets of terms whose order corresponds to that of the 

original text. Therefore, these n-grams carry more semantic meaning than the isolated terms, 

making it reasonable to assume, for example, that the comparison between speeches based on 

bigrams is more effective than that based on isolated terms. 

This assumption gains even more strength if we are able to identify the bigrams whose 

terms do not occur together by chance, but due to a dependence ratio that expresses a 

conventional way, in the language, of saying things, meaning it is inserted in a semantic context. 

Expressions of two or more words that correspond to a conventional way of saying things are 

called collocation (MANNING; SCHÜTZE 1999). 

The statistical Chi-Square (X2) statistical test can be used to assess whether two words 

constitute a collocation, verifying the dependence between them with the help of a contingency 

table (KILGARRIFF; ROSE, 1998). In essence, this test treats each word as a categorical 

variable and assumes the condition of independence of the events, meaning when the words are 

together by chance, and therefore do not constitute a collocation. By definition, two events are 

independent when the probability of both happening together is equal to the product of each 

event happening individually: 

P(AB) = P(A)P(B)            (1) 

So, the expected value for the joint occurrence of two independent events is given by 

E(AB) = P(A)P(B) * N            (2) 

where N is the total number of events.  

Thus, knowing the expected value of independent events, the X2 statistic is determined 

by comparing the observed frequencies with the expected frequencies. When there is no 

statistical difference between the observed frequencies and expected frequencies, it is concluded 
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that the events are independent. The hypothesis under the condition of independence of the 

bigram terms are stated by: 

H0: There is no association between the terms; the bigram is not a collocation. 

H1: There is an association between the terms; the bigram is a collocation. 

In practice, the frequency with which the bigram occurs together, the frequencies with 

which they form bigrams with other words and the frequency of bigrams formed without these 

words are computed. Table 1 shows the distribution of the terms “high” and “school” (without 

diacritical signs, after tokenization) for the analysis of the bigram “high school”, where w1 and 

w2  refer, respectively, to the first and second word of the bigram. 

 

Table 1 – Contingency table: distribution of the terms “ensino” and “medio” for analysis of the bigram 

“ensino medio”. 

 w1 = ensino w1 ≠ ensino 

w2 = medio 
478 

(ensino medio) 

53 

(p.e., oriente medio) 

w2 ≠ medio 
269 

(p.e., ensino superior) 
32.638 

Note: frequencies measured from PT speeches in 2016; “ensino medio” 

means “high school”; “oriente medio” means “Middle East”; “ensino 

superior” means “university education”. 

Source: Own elaboration. 

 

Therefore, the X2 statistic is measured in the following way from the contingency table. 

X2= ∑
(𝑂𝑖𝑗−𝐸𝑖𝑗)

2

𝐸𝑖𝑗
𝑖,𝑗            (3) 

where i represents the lines and j the columns of the table, Oij is the value observed in the cell (i, 

j) and Eij is the expected value. The values of Eij are computed according to Equation 2, based 

on marginal probabilities, meaning, from the total of lines and columns converted into 

proportions. For example, for cell (1, 1), the expected value E11 is provided by the product 

between the probability of “high” being the first term of the bigram (P(A)), the probability of 

“school” being the second term of the bigram (P(B)) and the total of bigrams (N) that exist in 

the corpus under analysis: 

𝐸11 =
478+269

33.438
∗
478+53

33.438
∗ 33.438 ≈ 11,86        (4) 
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Applying Equation 3 to all cells in Table 1, we reach X2 ≈ 28.75 and p ≈ 0.0000000821. 

which means that H0 should be rejected, meaning the words “high” and “school” do not 

randomly occur together. Therefore, they are dependent and constitute a collocation.  

Once the collocations of two corpus are identified, the similarity between them can be 

measured, once again, through the X2 statistic. Kilgarriff and Rose (1998) proposed this 

approach in a study where they compiled a table of n lines by 2 columns (with n = 500), in 

which each column corresponded to the total of most frequent words in common for both 

corpus. In this study, the Kilgarriff and Rose (1998) method was extended by bigrams validated 

as collocations. Table 2 contains a schematic representation of this conception, using the corpus 

of the speeches of the PT and PSDB parties in 2016. 

Table 2 – – Most frequent collocations common to the corpus of discourses of PT and PSDB in 

2016. 

 collocation freq. PT freq. PSDB 

1 ensino medio 478 289  

2 reforma previdencia 296 260  

3 combate corrupcao 243 103 

4 supremo tribunal 232 162  

5 direito humano 174 121 

6 operacao lavajato 170 102  

7 saude educacao 166 64 

8 reforma ensino 152 75 

9 meios comunicacao 148 55  

10 policia militar 138 60 

...    

n .... .... .... 

Note: “ensino medio” means “high school”; “reforma previdencia” means 

“pension reform”; “combate corrupcao” means “fight corruption”; “supremo 

tribunal” means “Supreme Court”; “direito humano” means “human right”; 

“opercao lavajato” was a criminal investigation by the Federal Police 

of Brazil; “saude educacao” means “health and education”; “reforma 

ensino” means “education reform”; “meios comunicacao” means “media”; 

“policia militar” means “military police”. 

Source: Own elaboration. 

 

For each of the most frequent n collocations in Table 2, one must calculate the expected 

occurrences (expected value) in each corpus, aiming to verify if both can be considered random 

samples of a same population. Given the N1 and N2 sizes of corpus 1 and 2, the Oi1 and Oi2 

frequencies of the i-thimal collocation in corpus 1 is given by the probability of a collocation 

happening in the total set (corpus 1 plus corpus 2) multiplied by the size of corpus 1 (N1) 
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𝐸𝑖1 =
(𝑂𝑖1+𝑂𝑖2)

𝑁1+𝑁2
∗ 𝑁1            (5) 

and, respectively in corpus 2, by  

𝐸𝑖2 =
(𝑂𝑖1+𝑂𝑖2)

𝑁1+𝑁2
∗ 𝑁2            (6) 

Knowing the observed and expected values, then X2 can be determined by Equation 7,  

X2= ∑ ∑
(𝑂𝑖𝑐−𝐸𝑖𝑐)

2

𝐸𝑖𝑐

𝑛
𝑖=1

2
𝑐=1            (7) 

where c represents the respective corpus. The null and alternative hypotheses can be formulated 

as follows: 

H0: The observed frequencies are not different from those expected, meaning 

there is no difference between the frequencies of the groups.  

H1: The observed frequencies are different from those expected, therefore, there 

is a difference between the frequencies of the groups. 

Therefore, accepting H0 means that there is no difference between the corpus.  

Once the computational and statistical tools are defined, the next section applies the 

concepts explored in the construction of the proposed similarity indicator, based on the concept 

of partisan-political ideology. 

 

5 Ideological Identity Index 

From the proposal of Kilgarriff e Rose (1998) extended to bigrams, a first similarity test 

was performed for combinations of the political parties PT, PSDB, PMDB4, PSOL, PCDOB and 

PTB, whose corpus of the year 2016 were compared two-by-two through the respective 

collocations (Table 3). 

 

Table 3 – X2 metric for corpus similarity: PT, PSDB, PMDB, PSOL, PCdoB and PTB political parties, 

year of 2016. 

Party 1 Party 2 
Bigram (collocation) 

X2 p H0 

PT PSDB 2,386.57 7,24e-302 rejects 

PT PMDB 1,836.77 1,67e-196 rejects 

PT PSOL 4,093.27 0.00 rejects 

PT PCdoB 4,217.40 0.00 rejects 

 
4 In the period corresponding to the structuring of the corpora, the party also went by the acronym PMDB, later 

changed to MDB. 
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PT PTB 4,390.26 0.00 rejects 

PSDB PMDB 165.68 1.00 accepts 

PSDB PSOL 1,679.38 1,91e-221 rejects 

PSDB PCdoB 1,763.91 2,38e-238 rejects 

PSDB PTB 3,289.55 0.00 rejects 

PMDB PSOL 1,919.91 7,75e-277 rejects 

PMDB PCdoB 1,994.99 1,83e-292 rejects 

PMDB PTB 3,113.44 0.00 rejects 

PSOL PCdoB 16.83 1.00 accepts 

PSOL PTB 708.59 8,29e-32 rejects 

PCdoB PTB 648.03 8,91e-23 rejects 

Source: Own preparation. 

 

Table three shows the similarity of the corpus in the PSDB/PMDB and PSOL/PCdoB 

combinations. In a preliminary analysis, this seems reasonable in a year where President 

Dilma’s impeachment took over the political scenario, and in which parties such as PSDB and 

PMDB came together for this cause, while others, such as PSOL and PCdoB took the opposing 

stance. It is also observed that PT’s discourse is not like that of any other party, maybe 

reflecting a break in the governing base in face of the countless interests that surrounded the 

impeachment theme.  

This first experiment showed to be coherent when comparing the corpus, revealing the 

ability to explain the events, which inspired the construction of an indicator meant to measure 

the degree of similarity of the discourse of a group of kin parties, called Ideological Identity 

Index. The idea consists of determining the mean probability of the X2 statistics found in 

the comparison of the party speeches that belong to a certain group, taken two-by-two.  

Due to the assumed presumption of political-partisan ideology, it should be expected that this 

indicator has a value that is remarkably close to 1 (one) when measured in parties of the same 

coalition. By analogy, when applied to parties with opposite political orientations, it should 

yield values close to zero. 

This study considered the speeches given in the short5 and long address6. The choice of 

these phases in the ordinary plenary session is because they favor an ideological debate, less 

influenced by the pressure of the votes and heightened political moods. 

Regarding this, Moreira (2016) identified that the speeches given in the small address 

did not concentrate on themes, “with indications that such strategy is especially guided by the 

 
5 The first part of the plenary’s ordinary session lasts 60 minutes at most and is intended for communications by 

previously registered parliamentarians (CÂMARA DOS DEPUTADOS, 2020, p.48). 
6 Plenary session phase that follows that of the short address with a non-extendable duration of fifty minutes. 

Intended for the speech of registered parliamentarians where each speaker has up to twenty-five minutes to discourse, 

including any word that is granted for other reasons  (CÂMARA DOS DEPUTADOS, 2020, p. 49-50). 
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number of speeches given and by the party’s ideology.” The author adds that “there are 

differences in thematic focus among the parliamentarians" and that "these differences are 

influenced by the percentage of votes received, the ideology of the party by which the 

parliamentary was elected.”  

This phenomenon may be due to the freedom that the parliamentarian has during the 

short address, where they can freely speak of any theme for up to 5 (five) minutes. Also 

according to Moreira (2016), “many deputies spend their entire term without speaking of votes 

and committees, but almost all speak at the short address,” showing that in legislatures 51 to 54, 

88% of the deputies made at least one speech during the small address, with an average 59 

speeches per deputy.  Likewise, the long address was included because it has two similarities 

with the short address: the deputy manifests the intention to speak by registering and there are 

no topic restrictions. 

 

6 Results and discussion 

Three distinct measurements of the Ideological Identity Index were taken, year-to-year, 

from 2001 to 2015. The first only considered the parties belonging to the governing coalition (or 

governing base), the second only considered the parties that do not belong to the governing 

coalition (hereby defined, in general, as opposition), the third estimated the similarity of the 

speech between parties that belong to the governing coalition and those that do not. The data on 

governing coalition compositions of each year were extracted from the Legislative Data Base of 

the Brazilian Analysis and Planning Center - Cebrap (CEBRAP, 2019). The full content of the 

speeches given in the Chamber’s plenary of said period was downloaded from the Open Data 

Portal of the Chamber of Deputies (CÂMARA DOS DEPUTADOS, 2017). In total, more than 

150 thousand speeches were read and processed, according to data and programming codes in 

Language R available in a public repository (CEFOR, 2018). 

A similarity matrix like that of Table 4, which shows the values estimated for the year 

2003, was generated for each year of the period. The parties written in capital letters correspond 

to the governing coalition. 

 

Table 4 – Similarity matrix for speeches in 2003 icoa is the ideological identity index for the governing 

coalition; iopo is the ideological identity index for the opposition; idif is the ideological identity index when 

distinct groups are compared. 

 pfl PCdoB PDT pmdb pp PPS PR prona PSB psc psdb PT PTB PV icoa iopo idif 

pfl 1.00 0.00 0.00 0.97 0.00 0.00 0.00 0.00 0.00 0.00 0.68 0.00 0.00 0.00 ─ 0.33 0.00 

PCdoB 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.43 ─ 0.17 

PDT 0.00 1.00 1.00 0.00 1.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.43 ─ 0.17 

pmdb 0.97 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 ─ 0.39 0.00 

pp 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 ─ 0.00 0.62 
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PPS 0.00 1.00 1.00 0.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.57 ─ 0.17 

PR 0.00 0.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00 1.00 0.00 0.43 ─ 0.17 

prona 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.74 0.00 0.00 0.00 1.00 ─ 0.15 0.13 

PSB 0.00 0.00 0.00 0.00 1.00 1.00 1.00 0.00 1.00 0.00 0.00 0.00 0.95 0.00 0.42 ─ 0.17 

psc 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.74 0.00 1.00 0.00 0.00 0.00 0.00 ─ 0.15 0.00 

psdb 0.68 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 ─ 0.34 0.00 

PT 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 ─ 0.00 

PTB 0.00 0.00 0.00 0.00 0.00 0.00 1.00 0.00 0.95 0.00 0.00 0.00 1.00 0.00 0.28 ─ 0.00 

PV 0.00 1.00 1.00 0.00 0.00 0.00 0.00 1.00 0.00 0.00 0.00 0.00 0.00 1.00 0.29 ─ 0.17 

             Mean 0.36 0.23 0.12 

Source: Own preparation. 

Note: the parties written in capital letters correspond to the governing coalition, the crossover cells 

represent the probability of X2 statistic resulting froom the comparison of the respective parties, two lines 

are highlighted as an example, one for the coalition (PCdpB) and another for the opposition (pmdb), the 

cells in blue draw attention to the terms used in the respective row to estimate the icoa; the cells in salmon 

highlight the terms used in the respective row to estimate the iopo; the cells in green highlight the terms used 

in the respective row to estimate the idif. 

 

Figure 3 shows the results found for the indicator in the period between 2001 and 2015, 

highlighting the respective governments at the time. 

 

Figure 3 – Ideological Identity Index from 2001 to 2015. 

Source: Own preparation. 

 

It is possible to identify a coherent relationship between the results in Figure 3 and facts 

that that occurred during each phase of government, making it possible to assess the analytical 

potential of the proposed indicator. A first pattern observed is that of the rise in the governing 

base’s indicator in electoral years (2002, 2006, 2010 and 2014), followed by a fall in the year 



Fabiano Peruzzo Schwartz  

314 E-legis, Brasília, n. 37, p. 299-318, jan./abr. 2022, ISSN 2175.0688  

following the election. This behavior tends to confirm Reisman’s (2016) argument that ideology 

submits to electoral logic. A similar movement is observed in the opposition’s indicator, except 

for 2002, a year when Lula would be elected for his first term as President. On that occasion, 

when Lula started to grow in the opinion polls, a climate of insecurity spread in the political and 

economic fields, under the suspicion that the country could go bankrupt. Lula saw himself 

forced to sign a text that became known as Letter to Brazilians (SILVA, 2002), in which he 

stated he was willing to discuss a financial crisis response agenda with President Fernando 

Henrique Cardoso (FHC), which displeased left-wing sectors and politicians from the PT itself, 

the opposition party at the time, a fact that may be reflected in the indicator.  

It is important to emphasize that in the experiment of Figure 3, the term opposition was 

used consciously in a broad sense, with any party that does not belong to the government 

coalition being classified as opposition, which is an accentuated simplification. Therefore, it is 

not a matter of an opposition coalition, but of political parties who are not in the government’s 

supporting base, from which an ideological convergence should not be readily expected. To 

mention just one example, this criterion makes PPS appear in the same package as the PT in 

2002. However, that was the year when the presidential candidate for the PPS, Ciro Gomes, was 

perhaps Lula's most emphatic critic. Anyway, this convergence appears in other electoral years. 

Still in the FHC period, a strong convergence of the base is seen in 2001, and a unique 

situation of total convergence in 2002. It is worth noting that, at this time, the coalition was 

comprised of only 4 (four) parties, practically half of the amount that would come to comprise 

the bases of subsequent governments. It is natural to accept that reaching an identity is easier 

between 4 (four) parties than 8 (eight). When the differences (base and non-base) are compared, 

no identity traits are found. 

In the Lula I period, the first two years show a drop in base and opposition, maybe due 

to the fact that a party that had always been opposition (PT) was now in charge and would 

encounter resistance in its own base (with eight parties in 2003 and nine parties in 2004) when 

supporting neoliberal policies, while, on the other hand, the party that led the country in the last 

8 (eight) years (PSDB), now undertook a position of programmatic opposition, with a lesser 

degree of opposition, but with the possibility of victories in certain matters, as stated Bezerra 

(2012). This also explains the growth of the indicator for separate groups, since, according to 

the same author, parties such as PSDB and EM occasionally adopted the strategy of 

collaborating with the executive branch. In 2005, the base indicator registers the lowest value in 

the period, surrounded by accusations of corruption that triggered the governing coalition. In 

that same year, the opposition’s indicator grew, as if resulting from the opposition’s recovery of 

identity, influenced by the anti-corruption discourse. Finally, in 2006, the electoral logic 

prevails and both base and opposition sharpen the discourse in a growing movement of both 

indicators, with prevalence for the base indicator. 
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The Lula II period shows some stability in the base indicator, with a peak in 2010, 

which was an election year. Once the suspicions regarding the first Lula government had been 

overcome, the impacts of the Mensalão had been dampened, in face of a scenario of growth 

recovery and a stable economy, all associated with the President's political skill, it seems 

reasonable that there were no great variations in identity in the base’s speech. After registering a 

minimum in 2007, the opposition indicator has a linear ascendancy until 2010. The indicator 

showing those that are different points to the similarity between speeches of the base and 

opposition in the election year, which is consistent with Lula's high popularity scenario (≈ 87%) 

and high government approval rate (≈ 80%). It would not be prudent for the opposition to base 

its speech on criticism towards Lula, which is why the PSDB's electoral campaign motto was 

“Brazil can do more,” with the frequently repeated expressions “we are going to do more” and 

“we can do more and better” in their electoral programs. 

The first year of the Dilma I period repeats the natural downward trend in ideological 

identity indexes. But the fall in the base indicator was not simply a natural trend. The 

international situation had become economically unfavorable, with low global growth, also 

affecting the Brazilian economy. In a scenario like this, the executive leader's political 

articulation abilities are a fundamental requirement for overcoming difficulties and approving 

the necessary measures. President Dilma proved to lack capacity, however, in the field of 

political skill, marked by her inability to dialog with political actors. For many times, she 

refused to talk to deputies and senators from the party itself, which led the government to lose 

votes and space to set agendas in the National Congress. In 2012, even without major social 

program launches or robust numbers in the economy, the government's popularity, and Dilma's 

assessment broke records, which probably reinforced the President's authoritarian profile. In that 

same year, the base indicator reached a level below that of 2005, the year of the Mensalão. The 

opposition indicator also dropped, a little less pronounced. As of 2013, the three indexes return 

to that of the election logic, in which the opposition indicator shows significant growth, 

reaching a maximum value in 2014, a reflection of an intense electoral dispute in which Dilma's 

reelection took place due to a difference of only 3.3% of valid votes. 

In the only year measured for the Dilma II period, once again, the drop in indicators is 

confirmed. This phenomenon possibly results from natural adjustments motivated by new 

mandate settings at the municipal, state, and federal levels. 

 

7 Final Considerations 

The proposed Ideological Identity Index produced results consistent with facts that 

marked Brazilian political history in the period between 2001 and 2015, suggesting that the 

index has analytical usefulness in explaining these facts, which is a finding of this research.  

In general, it can be said that the indicator constitutes an objective tool for discourse 



Fabiano Peruzzo Schwartz  

316 E-legis, Brasília, n. 37, p. 299-318, jan./abr. 2022, ISSN 2175.0688  

analysis and that, under the conditions established in this study, it allows investigation of the 

behavior of political alliances, and may constitute an alternative to party desertion for 

measuring party loyalty. It can also be used to confront what the parliamentarian says and how 

they vote, meaning if the parliamentarian's vote is coherent with their speech. 

In this sense, this work opens another path the NLP and quantitative methods to 

consolidate themselves as techniques for analyzing parliamentary discourse. In a field full of 

uncertainties, such as Political Science, new directions are always welcome to clarify issues. 
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