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ABSTRACT 

 

Transparent and clear communication from the Central Bank of Brazil 

(BCB) is important to ensure that monetary policy is applied more effectively. 

Economic Agents keenly await the Minutes released by the BCB's Monetary 

Policy Committee (COPOM), because these anchor their expectations and 

enable them to take decisions based on their interpretation of the terms used by 

the monetary authority. 

The text of COPOM's Minutes is unstructured data that can be analyzed 

using Text Mining. This method can reveal new knowledge through the 

automated computerized extraction of information from a corpus of documents. 

The aim of this study is to identify the most frequently used vocabulary in 

BCB’s communications in Portuguese using Text Mining. For this, 190 of 

COPOM's Minutes were collected and made available on the BCB website in 

HTML format. A Topic Modeling algorithm based on the Latent Dirichlet 

Allocation (LDA) statistical model was applied to this set of documents and used 

to construct a vocabulary and discover unobservable topics. 

There were more than 2.5 million alphanumeric terms, repeated or 

otherwise, and from this a vocabulary with 10,281 words was identified. Only 

one topic best fit the LDA model. The most common words found in this single 

topic were related to inflation and economic activity, which are important 

aspects for decision-making on the Selic Rate. 

This work is of practical importance, as there is no record of any other 

dictionary of this type in Portuguese, which makes it unique, but not definitive.  

 

Key-words: Central Bank of Brazil; COPOM; Vocabulary; Text Mining; 

Latent Dirichlet Allocation. 
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RESUMO 

 

A transparência e clareza na comunicação do Banco Central do Brasil 

(BCB) é importante para uma maior eficiência na execução da política 

monetária. As Atas divulgadas pelo Comitê de Política Monetária (COPOM) do 

BCB são bastante aguardadas pelos agentes econômicos, uma vez que eles 

podem ancorar suas expectativas e tomar decisões a partir da interpretação 

dos termos empregados pela autoridade monetária. 

Os textos contidos nas Atas do COPOM são dados não estruturados que 

podem ser analisados através da técnica de Text Mining. Este método revela 

novos conhecimentos através da extração automática computadorizada de 

informações de um corpus de documentos.  

O objetivo deste estudo é identificar o vocabulário mais frequente na 

comunicação do BCB em português utilizando a abordagem de Text Mining. 

Para isso, foram coletadas 190 Atas do COPOM disponibilizadas no site do 

BCB no formato HTML. Neste conjunto de documentos, foi aplicado um 

algoritmo de Topic Modelling baseado no modelo estatístico Latent Dirichlet 

Allocation (LDA) para construção do vocabulário e descoberta dos tópicos não 

observáveis. 

Em um universo de mais de 2.5 milhões de termos alfanuméricos, 

repetidos ou não, foi encontrado um vocabulário com 10.281 palavras. O 

número de tópicos que melhor se ajusta ao modelo LDA é igual a 1. As 

palavras mais frequentes encontradas neste único tópico estão relacionadas 

com a inflação e atividade econômica, aspectos importantes para a tomada de 

decisão referente à Taxa Selic. 

Este trabalho possui importância prática, uma vez que não há registros 

de um outro dicionário deste tipo em língua portuguesa, o que o torna único, 

porém não definitivo.  

 

Palavras-chave: Banco Central do Brasil; COPOM; Vocabulário; Text 

Mining; Latent Dirichlet Allocation. 
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1 INTRODUCTION 

 

The fundamental objective of the Central Bank of Brazil (BCB) is to 

ensure price stability. Low and stable inflation preserves the value of money 

over time and maintains people’s purchasing power. In addition, it reduces the 

uncertainty of companies and individuals about the future, allowing them to 

make decisions and plan for the following periods, in relation to savings, 

consumption and investment. 

The BCB is responsible for executing monetary policy. The Selic Rate is 

the main instrument of monetary policy and it is the responsibility of the BCB's 

Monetary Policy Committee (COPOM) to determine it. 

Changes to the Selic Rate effect the macroeconomic variables, such as 

production and prices in the Brazilian economy. This instrument of monetary 

policy has an impact on the exchange rate, the value of assets, the cost of 

credit for banks, the decisions of families and companies on how much they will 

consume and invest, and on the expectations of economic agents in relation to 

inflation and economic activity. 

Given the interest rate's ability to change expectations, it is important that 

the monetary authority is as transparent as possible, in order to reduce 

information asymmetry with economic agents. This enables families and 

companies to have a basis to their expectations and they can change their 

investment and consumption decisions, according to changes in the economy.  

Woodford (2005) and Blinder (2008) generically converge on four types 

of communication from central banks in relation to monetary policy: an overview 

of the current economic situation and their expectations for the economy in the 

future; disclosing their target for the interest rate and their objectives and overall 

strategy; an explanation of the strategy behind monetary policy decisions and 

actions and; their expectations in relation to future monetary policy based on the 

current situation. 

According to Woodford (2005), monetary policy is more effectively 

applied when not only the economic agents understand the short-term decisions 
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of the Central Bank, but also when they manage to project their actions into the 

medium and long term, because the decisions of the monetary authority do not 

only affect current prices, but also future market expectations, which is reflected 

in the future interest rate curve. 

The Central Bank of Brazil periodically releases documents on the 

premise of communicating clearly and transparently with economic agents. Its 

main communication tools are COPOM's Minutes and Inflation Reports. The 

monetary authority aims to achieve its monetary policy objectives through 

efficient communication. 

According to Luangaram (2017), it is possible to find patterns in the 

textual data and extract relevant information from documents released by 

monetary authorities, because of the greater transparency and availability of 

information provided by central banks and the development of unstructured data 

analysis techniques. Huang (2021) says that qualitative analysis through Text 

Mining automatically extracts a large set of text data and converts it into 

numerical data. 

Given the importance of the communication released by the Central Bank 

of Brazil, the research problem of this paper is to identify the set of most 

frequently used words in the Minutes released by the BCB's Monetary Policy 

Committee (COPOM). 

Based on creating a specific vocabulary using COPOM's Minutes as a 

data source, the Overall Objectives of this paper are to begin the construction of 

a Sentiment Dictionary for the BCB in Portuguese and to contribute to a 

Sentiment Analysis so that economic agents have a basis for their expectations 

and can assess what impact the communications will have on their financial 

assets. The Specific Objective of this paper is to add economic meaning to the 

communications from the Central Bank of Brazil (BCB). 

COPOM's Minutes are available on the website of the Central Bank of 

Brazil (BCB), beginning with the 21st meeting of the Monetary Policy Committee 

(COPOM) in January 1998. However, the communications from the monetary 

authority were only available in English from January 2000. Chague (2015) 

used the English version of COPOM's Minutes because this enabled him to use 
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the Harvard IV Dictionary without having to adapt any of the Portuguese, which 

enabled him to avoid subjective judgments on the meaning of words.  

The subject of this study is justified because there is no record of a 

Sentiment Dictionary for the Central Bank of Brazil (BCB) in Portuguese, which 

would be an important contribution in this area. 

This study is important because it performs a thorough analysis of each 

of COPOM's Minutes using Machine Learning tools, helps us to understand the 

meaning of the BCB's communications and the decisions that are implicit or 

explicit in the text of the minutes.  

The Latent Dirichlet Allocation (LDA) statistical model developed by Blei 

(2003), can be used as a Machine Learning algorithm for Text Mining, which 

enables us to identify topics  and unknown information in a large set of data, 

according to Hwang (2018). LDA associates the probability of each topic being 

in a document and the probability of each word being mentioned in a topic.  

The rest of this study is organized as follows: Section 2 contains a 

Literature Review on the Brazilian Monetary Policy Regime (Inflation Targeting), 

the Minutes of the BCB's Monetary Policy Committee (COPOM), Text Mining 

and Latent Dirichlet Allocation (LDA); Section 3 explains the Empirical Strategy 

and the methods and data used in this paper. Section 4 presents the results 

and, finally, section 5 concludes the study. 
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2 LITERATURE REVIEW 

 

In this Literature Review, we will address issues relating to the Central 

Bank of Brazil (BCB), such as the Inflation Targets Regime (Brazilian Monetary 

Policy), the Monetary Policy Committee (COPOM) and its tools for 

communication, especially the Minutes from the Committee. We will also review 

Text Mining, including its application in the field of economics and finance and 

Latent Dirichlet Allocation (LDA), which is a Topic Modeling algorithm that is 

part of the field of Text Mining.  

 

2.1 The Brazilian Monetary Policy Regime: Inflation Targeting 

 

The Real Plan was launched in 1994 and fulfilled the objective of 

stabilizing prices after successive economic plans that failed to control Brazilian 

inflation from the 1980s until the mid-1990s. To keep inflation under control, the 

Exchange Rate Anchor Regime was adopted, with a fixed exchange rate. 

However, as a result of the crises that occurred in some emerging countries in 

the second half of the 1990s, the Brazilian economy adopted the Inflation 

Targeting Regime in 1999, in the which the National Monetary Council (CMN) 

determines and publishes the target and the tolerance interval for price 

variations for the next three calendar years, measured by the Extended National 

Consumer Price Index (IPCA).  

In 2021, the inflation target is 4.00% per year, while the tolerance interval 

is between 2.25% and 5.25%. The mark the Brazilian Central Bank will pursue 

will reduce to 3.00% per year in 2024 and the tolerance interval will also be 

reduced, with a lower limit of 1.50% and an upper limit of 4.50%. If the IPCA is 

outside the tolerance range, the president of the Brazilian Central Bank (BCB) is 

required to write an open letter to the Minister of the Economy to justify why 

they are not in compliance with the target indicated by the CMN. 

It is sensible for the BCB to comply with this inflation target and it uses 

the Selic Rate as its main tool to implement the Monetary Policy. The President 



13 

and Directors of the BCB form the Monetary Policy Committee (COPOM), which 

deliberates on the Selic Rate at eight ordinary meetings each year.  

The Special System for Settlement and Custody (SELIC) is operated by 

the BCB. It is used to settle daily transactions between financial institutions 

backed by Federal Government Securities. The Selic Rate is the average of 

these interbank negotiations. The Brazilian Central Bank uses Open Market 

transactions to maintain the Selic Rate at the rate decided by COPOM. 

Although indirect, the Brazilian monetary authority’s intervention is 

effective, because the Selic Rate is the basis for other interest rates in the 

economy and can have an impact on the activity and expectations of economic 

agents in the future, and it has an impact on the value of financial assets. An 

increase in the basic rate for the economy tends to reduce people’s 

consumption and can also affect the investment decisions of companies in the 

real economy. Reducing the demand for goods and services reduces 

inflationary pressure on prices. Similarly, a decrease in the Selic Rate indicates 

that there is an interest in the economy heating up, and is designed to increase 

consumption and investment and reduce savings.  

 

2.2 The Minutes of the Monetary Policy Committee (COPOM) of The 

Central Bank of Brazil 

 

The basic interest rate is decided by the body of the monetary authority: 

the Monetary Policy Committee (COPOM). COPOM publishes the Minutes of 

each meeting that decides the Selic Rate, up to four working days afterwards. 

This document also explains the Brazilian Central Bank's view on the current 

economic situation, assesses the inflationary risks and discusses the conduct of 

monetary policy. 

COPOM's Minutes and The Inflation Reports are the BCB's main 

communication tools and are eagerly awaited by economic agents. The Central 

Bank of Brazil intentional provides information in such an explicit way because 

communication has become an instrument of monetary policy and the BCB 

wants to demonstrate that it is transparent and has credibility. 
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Although the BCB addresses economic agents in a transparent manner 

in order to reduce the asymmetry of information, prior communication by the 

BCB does not imply any promise, it maintains its flexibility to implement 

Economic Policy, as it identifies possible changes in the economic situation. 

Complementary Law No. 179/2021, which establishes the autonomy of the 

Central Bank of Brazil, strengthens the monetary authority of external 

pressures. 

 

2.3 Text Mining 

 

According to Blinder (2008), when the Central Banks inform economic 

agents of their future projections about the economy and the trend for future 

interest rates, they ensure the situation is more predictable, which gives 

economic agents a basis for their expectations. Similarly, Fracasso (2003) 

states that high quality communication from the monetary authority is effective 

in reducing the uncertainty for people and companies, providing the 

communication is convincing, the information is complete and the expertise of 

the monetary authority is beyond doubt This means that the way the 

communications are drafted is of paramount importance. In order for the 

communication from central banks to the market, in terms of minutes and 

inflation reports, to be an effective instrument of monetary policy, they have to 

be understood by the agents. 

Data mining emerged at the end of the 20th century, which can find 

patterns in large databases in order to identify new information from the data, 

according to Chang (2019). Although Data Mining has been successfully used 

for the business, government, social and military sectors, it is limited in scope, 

since the technique consists of analyzing only structured data and, according to 

Gupta (2009), only 20% of the data on the internet and intranet is structured. 

Gentzkow (2019) emphasizes the recent development of unstructured 

data processing tools, which can extract quantitative information more suitable 

for forecasting models. One of the techniques that can be applied to 

unstructured data is called Text Mining. A frequently cited definition of this field 
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is that of Marti Hearst, who defines Text Mining as "[…] the discovery by 

computer of new, previously unknown information, by automatically extracting 

information from different written resources." (GUPTA, 2009, p. 1). Despite 

being a new interdisciplinary field, Text Mining has great commercial potential 

as approximately 80% of data is stored in text format, according to Herschel 

(2005). 

Text Mining is the main approach for quantifying information in text 

format objectively, by converting text data into numerical data and, then creating 

indicators to enable quantitative analysis, according to Huang (2021). Minutes 

and Inflation Reports are a form of unstructured data, as the information is 

contained in text. Luangaram (2017) affirms that greater transparency (through 

the availability of more information) and the development of automated 

algorithms have encouraged the use of Text Mining to extract relevant 

information from documents released by Central Banks. 

Omotosho (2019) has applied some Text Mining techniques to  the 

communications from the Bank of Ghana (BOG), such as Readability Analysis, 

an index that demonstrates the readability of press releases, Sentiment 

Analysis, which indicates how the BOG perceives the economy based on the 

positive and negative association of words that appear in each press release 

and Topic Extraction, which uses Latent Dirichlet Allocation (LDA)  modeling to 

group text into meaningful categories.  

Aprigliano (2021) provided a forecast of economic activity in Italy based 

on sentiment indicators, using articles from four Italian newspapers - in other 

words, an unstructured database. He created an economic dictionary in Italian 

to analyze this, in order to generate indicators of economic uncertainty and 

sentiment. These indicators were created using R's Sentometrics package. To 

verify the predictive ability of the indicators, the Bayesian Model Averaging 

(BMA) technique was used for each month and a text-based GDP growth 

tracker was created, for each week. 

Huang (2021) performed a Sentiment Analysis on the Federal Open 

Market Committee (FOMC), by applying Text Mining to the communications 

from the monetary authority (minutes), as well as verifying whether the identified 

sentiment indicators were predictive. 
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According to Zhang (2004), there has been an exponential increase in 

interest in the use of Text Mining in finance as soon as it emerged as an 

advanced Big Data approach to data manipulation, processing and modeling. 

This generated a need for further studies on its advantages and disadvantages. 

Text data analysis has become more importance in economic analysis. Pejic 

(2019) states that 71% of banks and financial institutions use Big Data analysis 

to generate comparative advantages and Gupta (2020) verified that it was 

possible to make forecasts, manage customer relationships and check for 

cybersecurity issues. 

 

2.4 Latent Dirichlet Allocation (LDA) 

 

Latent Dirichlet Allocation (LDA) is a Topic Modeling algorithm that 

models a large amount of discrete data, such as words, documents and 

corpuses, in order to detect the topics in a collection of documents. LDA uses 

the Bayesian statistics procedure to estimate three levels of structure – corpus, 

document and words. In an empirical study, Blei (2003) presents the LDA model 

as an improvement on Finetti's Theorem and showed that it produced better 

results in some empirical applications such as document modeling and 

document classification compared to the Unigram Model and a mixture of the 

Unigram Model and the pLSI Model.  

Kvamsdal (2021) says that the LDA Topic Model minimizes the opinions 

or biases of researchers in the analysis, allows the main topics discussed over 

time to be mapped and makes textual analysis easier because it allows a larger 

collection of documents to be analyzed and the literature to be studied in more 

depth, than the expert-based approach. However, this does not mean that prior 

knowledge and human wisdom can be dispensed with. According to Sperkova 

(2018), the LDA technique can provide companies with insights from textual 

data, such as emails, satisfaction surveys and reviews on forums or social 

networks, without requiring any prior knowledge. Companies therefore can 

check the strengths and weaknesses of their products and services in order to 

improve the customer experience. 
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Many studies have used the LDA Model. Bendle (2016) used LDA to 

analyze user-generated content (UGC), because this statistical topic model 

technique is useful for extracting topics and insights from a large amount of 

unstructured data on services generated by customers, which allows a better 

understanding of customer needs. Keida (2019) performed a semantic analysis 

of the Bank of Japan's (BOJ) communications during the mandates of 

Governors Masaaki Shirakawa and Haruhiko Kuroda, by extracting the main 

topics contained in press conference documents. Kvamsdal (2021) verified the 

main topics in Environmental and Resource Economics articles between 2000 

and 2019. Shabestari (2020) created a Financial Crisis Dictionary (FCD) from 

50 articles published in the press. Sperkova (2018) reviewed several variants of 

the LDA Model that was applied to Voice of the Customer (VoC). This is the 

process of obtaining information directly from customers about the products and 

services offered. It is important for the marketing and customer relationship 

areas, to help them improve these. Sutherland (2020) collected thousands of 

reviews on accommodation in Korea from the internet and applied the LDA 

Model to identify the key topics that customers judged important in their 

assessments. This differs from other studies by using a deductive approach in 

the field of tourism. 

Saura (2019), Shabestari (2020) and Kvamsdal (2021) used the Python 

Programming Language to run the LDA Model on their data, while Sutherland 

(2020) processed and analyzed the data in R Project for Statistical Computing. 
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3 EMPIRICAL STRATEGY 

 

A set of most frequently used words was generated in this study from the 

communications from the Central Bank of Brazil (BCB). Text Mining was used 

to collect, compile, process and analyze, in an automated and computerized 

way, the textual data contained in COPOM's Minutes in HTML format in 

Portuguese, which is available at 

https://www.bcb.gov.br/publicacoes/atascopom/cronologicos. 

After scraping and delimiting the corpus to be analyzed and choosing the 

unigram unit for the n-gram vocabulary, we preprocessed the textual data. This 

step consisted of removing numbers, punctuation, white spaces and non-word 

characters. In addition, stop words were removed from the corpus, as well as 

some superfluous words – for example the months of the year. 

Finally, we used a Machine Learning library to perform the tokenization of 

the set of documents, creating the vocabulary and applying the LDA Model to 

reveal the topics hidden in COPOM's Minutes and discover the number of most 

suitable topics for this corpus.  

All the steps described above used the Python Programming Language. 

The Python Codes developed to undertake this work are available at 

https://github.com/profnelsonseixas/dictionarysentiments/tree/initial_commit/app

. 

 

3.1 Data 

 

The Monetary Policy Committee (COPOM) met 242 times up to 

November 2021 and since the 21st Meeting, COPOM's Minutes in Portuguese 

have been published. We collected the Minutes from the 21st Meeting to the 

199th Meeting and also those of the 232th Meeting to the 242nd Meeting, as 

they are available in HTML format. The Minutes from the 200th Meeting to the 

231st Meeting are only available in PDF format and were not part of the set of 

documents analyzed in this study. Therefore, our corpus was composed of 190 
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COPOM Minutes, with a total vocabulary of 2,566,979 alphanumeric items of 

textual data.  

 

3.2 Methods 

 

We used Web Scraping and Preprocessing Text Data to undertake this 

work. We also used the resources of SciKit-Learn, a Machine Learning library in 

Python, to create the vocabulary and to run the LDA Model. These methods are 

explained below. 

 

3.2.1 Web Scraping 

 

Web Scraping is a method for extracting and analyzing website data 

using an automated program. To perform the Web Scraping of COPOM's 

Minutes in HTML format, we used the Selenium and Beautiful Soup Python's 

libraries. The Webdriver module of the Selenium library opens the browser and 

executes the programmed commands automatically, running the browser 

autonomously, as if it were a real user. Selenium Webdriver is compatible with 

the Firefox, Chrome, Edge, Internet Explorer, Safari and Opera browsers and 

can be used on the Windows, macOS and Linux operating systems. Each 

browser has different settings, which require an extra executable to be used so 

that the browser can communicate with Selenium. 

In this study, the Mozilla Firefox browser (version 94.0.1) was used on a 

Windows 10 64-bit operating system. We also needed to download a driver 

called geckodriver for this configuration, in order to run Selenium Webdriver in 

Firefox and save it in a folder where the system PATH is. 

The Beautiful Soup library is useful for extracting data from HTML files. It 

helps to scrape information from web pages by transforming an HTML 

document into a tree of Python objects. This makes it possible to iterate, search 

and modify the parse tree in this programming language. 
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To obtain the contents of the COPOM Minutes, we merged the results 

from the above mentioned libraries. Firstly, we opened the URL on the website 

of the Central Bank of Brazil (BCB) that contains the minutes using Selenium 

Webdriver and obtained its source code. Then, we parsed the HTML file and 

filtered it by the href attribute, using the Beautiful Soup library, which enabled us 

to locate the paths of the Minutes. From this we created a list with all the Web 

Addresses for each of the Minutes. 

We returned to using the Selenium Webdriver module so that we could 

obtain the HTML file for the URL of each Minute and created another list with 

190 source codes. Next, Beautiful Soup was run again to parse the HTML files 

of each page. A list was created with the textual data in a list, and the contents 

of each minute were a separate item on this list. Finally, we created a dataframe 

of the contents of the minutes using the Pandas library and saved it as a CSV 

file.   

The source code of COPOM's Minutes on the BCB website is not 

standardized. There are five different types of code for the minutes made 

available in HTML: the 21st to 32nd meeting, the 33rd to 81st meeting, the 82nd 

to 96th meeting, the 97th to 199th meeting, and the 232th to 242nd meeting. 

For this reason, we created five different codes to collect the content with 

textual data. Finally, we created another code to concatenate the five CSV files 

created into a single CSV file. 

 

3.2.2 Preprocessing Text Data 

 

We can split the Preprocessing of the Textual Data into two steps. First, 

we cleaned the data using the re.sub module of the re library. This step 

consisted of removing numeric characters, punctuation and non-word 

characters. In addition, terms whose size was less than two letters were 

excluded. 

The second stage of preprocessing was the removal of Stop Words – 

words that do not add any meaning to the analysis of the BCB's 

communications. Using the NLTK library, a package was downloaded with a list 
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containing some Stop Words in Portuguese. We added articles, prepositions, 

conjunctions and pronouns to this list, from a grammar in Portuguese, written by 

Sarmento (2005). We also specified superfluous words that were in the corpus, 

which had no relevant meaning as far as the analysis was concerned, e.g., the 

months of the year, the first four ordinal numbers – primeiro (first), segundo 

(second), terceiro (third) and quarto (fourth) and the places of the Decimal 

Number System – mil (thousand), milhão (million), bilhão (billion) and trilhão 

(trillion). 

 

3.2.3 Feature Extration - Term Frequency (TF) 

 

Machine Learning techniques such as Feature Vector and Term 

Frequency (TF) can be used to transform unstructured data into computer-

understandable data. According to Sitikhu (2019), a Feature Vector is an Rn 

vector of numerical features that expresses some object or set of 

circumstances. 

The Term Frequency (TF) algorithm calculates the number of times a 

word or term appears in a given document. The TF, therefore, reduces 

discrepancies due to the number of occurrences, as longer documents in a 

corpus will have higher average count values than smaller documents, even 

though both deal with the same topics. The TF calculation consists of dividing 

the number of occurrences of each term in a document by the total number of 

terms in a document. 

The CountVectorizer module of the SciKit-Learn library creates a 

characteristics dictionary of a given corpus set, transforming the documents into 

Feature Vectors. This Python tool counts the frequency of the words in each 

document by applying the Term Frequency (TF) algorithm, and converting text 

data into numeric data – how frequently each word appears in the document.  

The vocabulary based on COPOM's Minutes was constructed using the 

CountVectorizer module in Python. 
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3.2.4 Latent Dirichlet Allocation (LDA) 

 

As explained in Section 2.4, the Latent Dirichlet Allocation (LDA) model is 

an algorithm used to reveal hidden topics in a corpus. Python's SciKit-Learn 

library has a LatentDirichetAllocation module, which was applied to the LDA 

model of the COPOM's minutes. Two matrixes were generated to demonstrate 

the relationship between Document-Topic and Topic-Word. This technique 

allowed us to identify topics that were not obvious, because a human only 

notices the relationship between words and a set of documents. The LDA 

therefore uses the corpus words to infer the presence of latent topics. 

The number of topics in the LDA Model is defined by the user. If this is 

not set, the SciKit-Learn library sets the number of topics to 10 for the algorithm. 

Debortoli (2016) states that this is the most important parameter for the LDA 

model, because if you choose more topics than necessary, the words will be 

repeated a lot within the themes and the difference between the topics will be 

small or irrelevant. On the other hand, if you choose a small number of 

components, the model can be less effective and some relevant topics will not 

be identified. 

The SciKit-Learn library includes the GridSearchCV module that 

constructs several models based on parameters chosen by the user and, from 

this identifies the best model. We used the GridSearchCV module to find the 

best combination between the number of topics and the Learning Decay for the 

LDA Model. 
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4 RESULTS 

 

The initial dataframe that compiled 190 Minutes of the COPOM contained 

2,566,979 alphanumeric terms. We started by cleaning the data with 

Preprocessing, divided into two steps. The first was to remove numbers, 

punctuation and non-word characters, while the second was to remove Stop 

Words based on a list of 531 words. 

After the Preprocessing, we used the SciKit-Learn library for the next 

phases. We used the CountVectorizer module conduct Feature Extraction using 

the Term Frequency (TF) algorithm. We used the fit_transform().shape method 

and identified a matrix of 190 x 10281. In other words, by the end of the 

process, we created a vocabulary of 10,281 words from the corpus consisting of 

190 minutes from COPOM. The complete vocabulary is in Appendix. 

The next step was to identify the best LDA model. We want to know what 

the most appropriate number of topics would be, taking into consideration the 

best Learning Decay rate. Using the GridSearchCV module, we tested the 

options for 50 topics and 10 Learning Decay options (0.55, 0.60, 0.65, 0.70, 

0.75, 0.80, 0.85, 0.90, 0.95, 1.00), which were a total of 500 possible 

combinations. This part of the code alone took 56,309.633 seconds 

(approximately 15 hours and 38 minutes). The parameters that best fit this LDA 

Model was a single topic with a Learning Decay rate of 0.55. Table 1 shows the 

30 best combinations found by GridSearchCV for the parameters Number of 

Topics and Learning Decay. 

 

Table 1 – The 30 best combinations of parameters for the LDA Model calculated by 

GridSearchCV. 

Rank 
No. 

Topics 
Learning 

Decay 
Mean Test 

Score 
Rank 

No. 
Topics 

Learning 
Decay 

Mean Test 
Score 

1 1 0.55 -1.685463E+06 16 2 0.60 -1.698375E+06 

2 1 0.60 -1.685463E+06 17 2 0.70 -1.698493E+06 

2 1 0.65 -1.685463E+06 18 2 0.55 -1.698495E+06 

2 1 0.70 -1.685463E+06 19 2 0.95 -1.698826E+06 

2 1 0.75 -1.685463E+06 20 2 0.80 -1.699062E+06 

2 1 0.80 -1.685463E+06 21 3 0.60 -1.704195E+06 

2 1 0.85 -1.685463E+06 22 3 0.90 -1.704658E+06 
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2 1 0.90 -1.685463E+06 23 3 0.55 -1.704709E+06 

9 1 0.95 -1.685463E+06 24 3 1.00 -1.705576E+06 

9 1 1.00 -1.685463E+06 25 3 0.65 -1.705697E+06 

11 2 0.85 -1.693699E+06 26 3 0.85 -1.705959E+06 

12 2 1.00 -1.696462E+06 27 3 0.70 -1.706477E+06 

13 2 0.65 -1.696920E+06 28 3 0.95 -1.707019E+06 

14 2 0.75 -1.697491E+06 29 3 0.75 -1.709211E+06 

15 2 0.90 -1.697750E+06 30 3 0.80 -1.709590E+06 
Source: Author. 

 

We ran the LDA Model with a single topic (n_components = 1) and with a 

Learning Decay rate of 0.55 and found two matrices. The Document-Topic 

Matrix, which describes the relationship between documents and topics, has a 

dimension of 190 x 1. In other words, it lists the 190 Minutes of the COPOM in a 

single topic. The Topic-Word Matrix, which describes the relationship between 

topics and words, has a dimension of 1 x 10,281. This, therefore, relates the 

only topic in the LDA Model to the 10,281 words found in the vocabulary. Table 

2 shows the 100 words most associated with the single topic identified and is 

most likely to appear in COPOM's Minutes. 

 

Table 2 – The 100 words most associated with the single topic found. 

Rank Word 
Topic 

Association Rank Word 
Topic 

Association 

1 preços 2.60879041E+04 51 recuperação 3.95249425E+03 

2 inflação 1.90060119E+04 52 oferta 3.95149526E+03 

3 ano 1.79745371E+04 53 comércio 3.86524103E+03 

4 taxa 1.53163791E+04 54 indústria 3.83358570E+03 

5 meses 1.32197795E+04 55 consumo 3.77954517E+03 

6 crescimento 1.08365900E+04 56 dados 3.76590099E+03 

7 mercado 1.06883136E+04 57 média 3.71808126E+03 

8 produção 9.18749794E+03 58 maior 3.70333695E+03 

9 aumento 8.83312974E+03 59 produtos 3.62352987E+03 

10 relação 8.27886195E+03 60 acumulado 3.56123802E+03 

11 variação 7.92842919E+03 61 evolução 3.50718053E+03 

12 período 7.89698935E+03 62 externo 3.46674023E+03 

13 operações 7.72008766E+03 63 alta 3.36593686E+03 

14 queda 7.55983728E+03 64 importações 3.35545258E+03 

15 índice 7.45723100E+03 65 núcleo 3.31442582E+03 

16 copom 7.36588450E+03 66 comercial 3.27203741E+03 

17 economia 7.35067314E+03 67 econômica 3.25809723E+03 

18 bens 7.26534186E+03 68 petróleo 3.23961973E+03 
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19 juros 7.00510452E+03 69 impacto 3.22223855E+03 

20 redução 6.95808619E+03 70 selic 3.16654227E+03 

21 central 6.87399368E+03 71 final 3.16030035E+03 

22 política 6.53539426E+03 72 tesouro 3.15899657E+03 

23 banco 6.43227909E+03 73 aberto 3.11410723E+03 

24 expansão 6.30366797E+03 74 capital 3.09628451E+03 

25 elevação 6.02810936E+03 75 acima 3.08395593E+03 

26 demanda 6.01447233E+03 76 início 3.07017655E+03 

27 anterior 6.01213651E+03 77 tendência 3.05698071E+03 

28 monetária 5.78205828E+03 78 base 2.99449525E+03 

29 atividade 5.65501601E+03 79 valor 2.92280997E+03 

30 títulos 5.45549434E+03 80 energia 2.90933065E+03 

31 expectativas 5.41914191E+03 81 desaceleração 2.88722478E+03 

32 consumidor 5.24894140E+03 82 internacional 2.87748821E+03 

33 taxas 5.23503165E+03 83 cresceu 2.85523457E+03 

34 nível 5.16101439E+03 84 risco 2.82786639E+03 

35 prazo 5.09730054E+03 85 menor 2.81295578E+03 

36 ipca 5.08150203E+03 86 médio 2.76974280E+03 

37 vendas 5.02963722E+03 87 pib 2.74998480E+03 

38 cenário 4.94172808E+03 88 recursos 2.70805933E+03 

39 industrial 4.84571014E+03 89 índices 2.70292703E+03 

40 meta 4.72346253E+03 90 metas 2.69881763E+03 

41 indicadores 4.56483175E+03 91 efeitos 2.69494583E+03 

42 nacional 4.50705099E+03 92 série 2.67508154E+03 

43 crédito 4.48905232E+03 93 real 2.61375631E+03 

44 resultado 4.35139569E+03 94 mensal 2.60822789E+03 

45 setor 4.28134041E+03 95 monetário 2.52220447E+03 

46 trajetória 4.19370276E+03 96 desempenho 2.47394944E+03 

47 exportações 4.13758569E+03 97 superávit 2.46841642E+03 

48 administrados 4.09064461E+03 98 patamar 2.43001535E+03 

49 cambial 4.05739885E+03 99 trabalho 2.42820836E+03 

50 câmbio 4.03397472E+03 100 medida 2.39298219E+03 
Source: Author. 

 

If examine Table 2, we can see that the topic is related to important 

aspects of the decision making on the Selic Rate by the Monetary Policy 

Committee (COPOM), such as inflation and economic activity. 
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5 CONCLUSION 

 

The Central Bank of Brazil (BCB), like other central banks, uses 

communication as part of its monetary policy strategy. Economic agents eagerly 

await the release of the Selic Rate and the Minutes of the Monetary Policy 

Committee (COPOM), as this has information on their current thinking and can 

provide clues about what the monetary authority intends to do next. 

As the BCB has become more and Machine Learning capabilities have 

improved, especially in relation to unstructured data, it has become possible to 

analyze the information they release. 

We compiled 190 Minutes of the COPOM, which were available in HTML 

format, and used Text Mining to identify the set most frequently used words 

from BCB’s communication in Portuguese. We applied Web Scraping, Text 

Data Preprocessing, Feature Extraction and Latent Dirichlet Allocation (LDA). 

We created a vocabulary from the initial 2,566,979 alphanumeric terms, with a 

set of 10,281 words. In addition, we tried to identify latent topics using the LDA 

Model and the ideal number of themes for this corpus was 1. In other words, 

adding topics to the analysis did not reveal any new relevant information. 

The importance of this work is that we created the first specific 

vocabulary from the BCB's communications in Portuguese. That does not mean 

that it is definitive. There is margin for improvement in the vocabulary, as some 

techniques were not used. Lematization reduces the word to its radical and that 

could avoid redundancies on some terms – for example, the radical 'infl' is part 

of some words such as inflacionária, inflacionárias, inflacionário, inflacionários 

and inflação. This was not done because there was no package in Portuguese 

in the NLTK library.  

Another improvement would have been Tokenization, which would have 

enabled the use, not only of unigrams, as was done here, but also bigrams or 

trigrams. This would have improved the sense of some words that, in isolation, 

did not provide any relevant information. We can cite as an example the word 

taxa (rate), which has no economic meaning on its own, but if used as a trigram, 

such as taxa de inflação (inflation rate), taxa de câmbio (exchange rate), taxa 
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de desemprego (unemployment rate), etc., it is significantly more meaningful. 

There are 32 Minutes from COPOM that could be included in the analysis. 

These were only available exclusively in PDF format and the code developed 

for HTML did not parse this information. 

Further work could consist of the construction of a Sentiment Dictionary 

for COPOM’s Minutes, classifying the words with a positive or negative tone. A 

Sentiment Analysis based on the communications from the Brazilian monetary 

authority could also be carried out. 
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6 APPENDIX 

 

6.1 The Most Frequently-Used Vocabulary in the Minutes of the BCB's 

COPOM in Portuguese 

 

['aaa', 'abaixo', 'abalada', 'abalar', 'abalo', 'abalos', 'abandonar', 'abandone', 
'abandono', 'abastecimento', 'abcr', 'aberta', 'abertas', 'aberto', 'abertos', 'abertura', 
'abn', 'abordados', 'abortar', 'abpo', 'abr', 'abrandamento', 'abrandou', 'abrange', 
'abrangem', 'abrangendo', 'abrangente', 'abrangentes', 'abrangeu', 'abrangida', 
'abrangidas', 'abrangidos', 'abrangência', 'abrangências', 'abre', 'abrem', 'abrindo', 
'abrir', 'abriram', 'abrirá', 'abriu', 'abrupta', 'abruptas', 'abrupto', 'abruptos', 'absoluta', 
'absolutos', 'absorvendo', 'absorver', 'absorveram', 'absorveu', 'absorvida', 
'absorvidas', 'absorvido', 'absorvidos', 'absorção', 'abster', 'abstraindo', 'abundante', 
'ac', 'acaba', 'acabados', 'acabam', 'acabar', 'acabaram', 'acabariam', 'acabe', 
'acabou', 'acadêmicos', 'acarretam', 'acarretando', 'acarretar', 'acarretaram', 
'acarretaria', 'acarretará', 'acarretarão', 'acarretou', 'acatadas', 'acatar', 'acc', 
'accadiantamento', 'aceita', 'aceitando', 'aceitar', 'aceitas', 'aceitação', 'aceite', 
'aceitos', 'aceitável', 'acelerada', 'acelerado', 'aceleradores', 'acelerando', 'acelerar', 
'aceleraram', 'aceleração', 'acelerações', 'acelere', 'acelerou', 'acena', 'acentua', 
'acentuada', 'acentuadamente', 'acentuadas', 'acentuado', 'acentuados', 'acentuando', 
'acentuar', 'acentuaram', 'acentuação', 'acentuou', 'acerca', 'acercando', 'acertado', 
'acertar', 'acerto', 'acertou', 'acesso', 'acessórios', 'achatamento', 'acidente', 'acima', 
'acionada', 'acionárias', 'acionário', 'acionários', 'acirrada', 'acirramento', 'acolheu', 
'acomodado', 'acomodando', 'acomodar', 'acomodaram', 'acomodará', 'acomodasse', 
'acomodatícia', 'acomodatícias', 'acomodatício', 'acomodação', 'acomode', 
'acomodem', 'acompanhada', 'acompanhadas', 'acompanhado', 'acompanhados', 
'acompanham', 'acompanhamento', 'acompanhando', 'acompanhar', 
'acompanharam', 'acompanhará', 'acompanhem', 'acompanhou', 'acontece', 
'acontecendo', 'acontecera', 'aconteceram', 'aconteceu', 'acontecia', 'acontecimentos', 
'aconteça', 'acoplada', 'acordada', 'acordadas', 'acordado', 'acordados', 'acordos', 
'acre', 'acredita', 'acreditam', 'acreditar', 'acreditava', 'acredite', 'acrescem', 
'acrescenta', 'acrescentar', 'acrescente', 'acrescentou', 'acrescer', 'acrescida', 
'acrescidas', 'acrescido', 'acrescidos', 'acréscimo', 'acréscimos', 'acsp', 
'acspassociação', 'activity', 'acumuados', 'acumula', 'acumulada', 'acumuladas', 
'acumulado', 'acumulados', 'acumulam', 'acumulando', 'acumular', 'acumulara', 
'acumularam', 'acumulava', 'acumulavam', 'acumulação', 'acumulo', 'acumulou', 
'acusa', 'acusam', 'acusando', 'acusar', 'acusaram', 'acusou', 'acúmulo', 'adaptar', 
'adaptação', 'adapte', 'ademais', 'adequada', 'adequadamente', 'adequadas', 
'adequado', 'adequados', 'adequando', 'adequar', 'adequação', 'aderiram', 'adesão', 
'adiada', 'adiadas', 'adiado', 'adiamento', 'adiantada', 'adiantamento', 'adiantamentos', 
'adiante', 'adiar', 'adiciona', 'adicionada', 'adicionado', 'adicionados', 'adicionais', 
'adicional', 'adicionam', 'adicionando', 'adicionar', 'adicionaram', 'adicionou', 'adição', 
'administrada', 'administrado', 'administradores', 'administrados', 'administram', 
'administrar', 'administraram', 'administration', 'administrativa', 'administrativas', 
'administrativos', 'administração', 'admissões', 'admite', 'admitia', 'admitida', 'admitido', 
'admitindo', 'admitiu', 'adota', 'adotada', 'adotadas', 'adotado', 'adotados', 'adotam', 
'adotando', 'adotar', 'adotaram', 'adotará', 'adotasse', 'adotavam', 'adotem', 'adotou', 
'adoção', 'adquiram', 'adquirem', 'adquiridas', 'adquirido', 'adquirindo', 'adquirir', 
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'adquiriram', 'adquirisse', 'adquiriu', 'adr', 'aduaneiros', 'adubos', 'adveio', 'advento', 
'adversa', 'adversas', 'adversidade', 'adversidades', 'adverso', 'adversos', 'advieram', 
'advinda', 'advindas', 'advindo', 'advindos', 'advir', 'advoga', 'advém', 'advêm', 
'aeronaves', 'aeronáutica', 'afanasieff', 'afastado', 'afastamento', 'afastando', 'afastar', 
'afere', 'aferida', 'aferido', 'aferir', 'aferição', 'afeta', 'afetada', 'afetadas', 'afetado', 
'afetados', 'afetam', 'afetando', 'afetar', 'afetaram', 'afetariam', 'afetará', 'afetarão', 
'afetasse', 'afetava', 'afete', 'afetem', 'afetos', 'afetou', 'afigurava', 'afinal', 'afirmando', 
'afirmar', 'afirmaram', 'afirmou', 'afluiu', 'afluxo', 'afluíram', 'afrouxamento', 'age', 
'agency', 'agente', 'agentes', 'agilizar', 'agindo', 'agir', 'agisse', 'agitado', 'ago', 'agora', 
'agravada', 'agravadas', 'agravado', 'agravados', 'agravamento', 'agravando', 
'agravantes', 'agravar', 'agravaram', 'agravou', 'agreement', 'agrega', 'agregada', 
'agregadas', 'agregado', 'agregados', 'agregam', 'agregue', 'agressiva', 
'agressivamente', 'agressivas', 'agressivo', 'agressivos', 'agricultura', 'agriculture', 
'agro', 'agroindústria', 'agronegócio', 'agronegócios', 'agropecuária', 'agropecuárias', 
'agropecuário', 'agropecuários', 'agrícola', 'agrícolas', 'aguarda', 'aguardando', 
'aguardar', 'aguarde', 'aguardo', 'aguda', 'agudo', 'agudos', 'aguçou', 'agência', 
'agências', 'ajuda', 'ajudado', 'ajudam', 'ajudando', 'ajudar', 'ajudaram', 'ajudarem', 
'ajudará', 'ajudou', 'ajudá', 'ajustada', 'ajustadas', 'ajustado', 'ajustados', 'ajustam', 
'ajustamento', 'ajustamentos', 'ajustando', 'ajustar', 'ajuste', 'ajustes', 'aladi', 'alagoas', 
'alan', 'alargamento', 'alargando', 'alargava', 'alastra', 'alavancada', 'alavancadas', 
'alavancados', 'alavancagem', 'alavancar', 'alberto', 'alcance', 'alcancem', 'alcança', 
'alcançada', 'alcançado', 'alcançados', 'alcançam', 'alcançando', 'alcançar', 
'alcançara', 'alcançaram', 'alcançaria', 'alcançasse', 'alcançassem', 'alcançava', 
'alcançáveis', 'aldo', 'alegadamente', 'alegre', 'alemanha', 'alemã', 'alemães', 'alemão', 
'alemãs', 'alentadores', 'alerta', 'alertando', 'alertou', 'algodão', 'alia', 'aliada', 'aliadas', 
'aliado', 'aliados', 'alicerçadas', 'alimentada', 'alimentadas', 'alimentando', 'alimentar', 
'alimentares', 'alimentação', 'alimentos', 'alimentícios', 'alinhada', 'alinhadas', 'alinhar', 
'alinharam', 'aliou', 'aliviaria', 'aliviou', 'alocadas', 'alocação', 'alongado', 'alongados', 
'alongamento', 'alongando', 'alongar', 'alongou', 'alta', 'altamente', 'altamir', 'altas', 
'altera', 'alterada', 'alteradas', 'alterado', 'alterados', 'alteram', 'alterando', 'alterar', 
'alteraram', 'alterarem', 'alteração', 'alterações', 'alterem', 'alternado', 'alternam', 
'alternando', 'alternaram', 'alternativa', 'alternativamente', 'alternativas', 'alternativo', 
'alternativos', 'alternância', 'alterou', 'altista', 'altistas', 'alto', 'altos', 'altura', 'aluguel', 
'aluguéis', 'alumínio', 'alvarez', 'alves', 'alvo', 'alzira', 'alíquota', 'alíquotas', 'alívio', 
'amadurecimento', 'amanhã', 'amazonas', 'ambas', 'ambiente', 'ambientes', 'ambos', 
'ambígua', 'ambíguo', 'ambíguos', 'ameacem', 'amealhando', 'ameaça', 'ameaçadas', 
'ameaçam', 'ameaçando', 'ameaçar', 'ameaças', 'amenizada', 'amenizado', 'amenizar', 
'amenizou', 'ameno', 'american', 'americana', 'americanas', 'americano', 'americanos', 
'amortecedor', 'amortecer', 'amorteceu', 'amortecido', 'amortizado', 'amortizações', 
'amostra', 'amostragem', 'ampara', 'amparada', 'amparadas', 'amparado', 
'amparados', 'amparo', 'ampla', 'amplamente', 'amplia', 'ampliada', 'ampliadas', 
'ampliado', 'ampliados', 'ampliando', 'ampliar', 'ampliaram', 'ampliação', 'ampliações', 
'amplie', 'amplifica', 'amplificada', 'amplificadas', 'amplificado', 'ampliou', 'amplitude', 
'amplo', 'amplos', 'amro', 'américa', 'analisa', 'analisada', 'analisadas', 'analisado', 
'analisados', 'analisam', 'analisando', 'analisar', 'analisaram', 'analisasse', 'analisou', 
'analistas', 'analíticas', 'anatel', 'ancora', 'ancoradas', 'ancorado', 'ancoragem', 'and', 
'andamento', 'andrade', 'andré', 'aneel', 'anexo', 'anexos', 'anfavea', 'angola', 'anidro', 
'animadores', 'animais', 'animal', 'aniversário', 'ano', 'anosdesde', 'anota', 'anotado', 
'anotaram', 'anote', 'anp', 'antecede', 'antecedente', 'antecedentes', 'antecederam', 
'antecedência', 'antecipa', 'antecipada', 'antecipadamente', 'antecipadas', 
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'antecipado', 'antecipados', 'antecipam', 'antecipando', 'antecipar', 'anteciparam', 
'anteciparem', 'antecipava', 'antecipavam', 'antecipação', 'antecipações', 'antemão', 
'anterior', 'anteriormente', 'antes', 'antever', 'antevia', 'antevê', 'antevêem', 'anthero', 
'anti', 'anticíclicas', 'antiga', 'antônio', 'anuais', 'anual', 'anualizada', 'anualizadas', 
'anualizado', 'anualizados', 'anualização', 'anulada', 'anulado', 'anulando', 'anular', 
'anulou', 'anunciada', 'anunciadas', 'anunciado', 'anunciados', 'anunciando', 'anunciar', 
'anunciaram', 'anunciem', 'anunciou', 'análise', 'análises', 'análogo', 'anúncio', 
'anúncios', 'aparada', 'aparadas', 'aparecem', 'aparecer', 'apareceram', 'aparecida', 
'aparecimento', 'aparelhos', 'aparenta', 'aparente', 'aparentemente', 'aparentes', 
'apertadas', 'apertado', 'aperto', 'apertos', 'apetite', 'aplica', 'aplicada', 'aplicado', 
'aplicador', 'aplicadores', 'aplicados', 'aplicam', 'aplicando', 'aplicar', 'aplicaram', 
'aplicação', 'aplicações', 'apoia', 'apoiada', 'apoiam', 'apoiando', 'apoiaram', 'apoiará', 
'apoio', 'aponta', 'apontada', 'apontadas', 'apontado', 'apontados', 'apontando', 
'apontar', 'apontaram', 'apontarem', 'apontaria', 'apontava', 'apontavam', 'aponte', 
'apontem', 'apontou', 'aporte', 'aportes', 'aposentados', 'apostar', 'apostas', 
'apreciada', 'apreciando', 'apreciar', 'apreciasse', 'apreciação', 'apreciações', 
'apreciou', 'apreciáveis', 'apreensão', 'apreensões', 'apresentada', 'apresentadas', 
'apresentado', 'apresentados', 'apresentam', 'apresentar', 'apresentara', 
'apresentarem', 'apresentaria', 'apresentariam', 'apresentará', 'apresentasse', 
'apresentassem', 'apresentava', 'apresentavam', 'apresentação', 'apresentações', 
'apresente', 'apresentem', 'apressarem', 'apreçamento', 'apreçando', 'aprimorou', 
'aprofundadas', 'aprofundamento', 'aprofundando', 'aprofundar', 'aprofundaram', 
'aprofundariam', 'aprofundou', 'apropriada', 'apropriadas', 'apropriado', 'apropriados', 
'apropriar', 'apropriação', 'aprovadas', 'aprovado', 'aprovados', 'aprovar', 'aprovarem', 
'aprovação', 'aprovações', 'aproveitamento', 'aproveitando', 'aprovou', 'aproxima', 
'aproximadamente', 'aproximam', 'aproximando', 'aproximar', 'aproximaram', 
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'trigésima', 'trimestrais', 'trimestral', 'trimestralmente', 'trinta', 'triplicado', 'triplo', 'trivial', 
'triênio', 'troca', 'trocadas', 'trocado', 'trocados', 'trocas', 'troubled', 'trouxe', 'trouxeram', 
'trágicos', 'trânsito', 'tsunami', 'tubérculos', 'turbulento', 'turbulência', 'turbulências', 
'turismo', 'turistas', 'turno', 'turnos', 'turquia', 'twist', 'tácita', 'tão', 'técnica', 'técnicas', 
'técnico', 'técnicos', 'término', 'tênue', 'tênues', 'têxteis', 'têxtil', 'tímida', 'tímido', 'típica', 
'típicas', 'típico', 'típicos', 'título', 'títulos', 'tópicos', 'tóquio', 'tóxicos', 'tônica', 'uci', 'ue', 
'ulc', 'ultima', 'ultimamente', 'ultimato', 'ultrapassada', 'ultrapassado', 'ultrapassados', 
'ultrapassando', 'ultrapassar', 'ultrapassaram', 'ultrapassava', 'ultrapasse', 
'ultrapassou', 'unanimidade', 'undersold', 'underweight', 'unidade', 'unidades', 'unidas', 
'unidense', 'unidirecionais', 'unido', 'unidos', 'unificação', 'uniforme', 'uniformemente', 
'uniformizadas', 'unilaterais', 'united', 'unitário', 'universidade', 'união', 'unânime', 
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'unânimes', 'upgrade', 'urata', 'urbano', 'urbanos', 'uruguai', 'urânio', 'usada', 'usado', 
'usados', 'usam', 'usando', 'usar', 'usd', 'usda', 'use', 'usecheque', 'usina', 'usinas', 
'usos', 'usuais', 'usualmente', 'utensílios', 'utilidade', 'utiliza', 'utilizada', 'utilizadas', 
'utilizado', 'utilizados', 'utilizam', 'utilizando', 'utilizar', 'utilizarem', 'utilizará', 'utilizavam', 
'utilização', 'utilizou', 'vacinas', 'vacinação', 'vaga', 'vagas', 'vagões', 'vai', 'vale', 
'valendo', 'vales', 'valido', 'valor', 'valores', 'valorizando', 'valorizar', 'valorizaram', 
'valorização', 'valorizações', 'valorizou', 'vantagem', 'vantagens', 'var', 'varejista', 
'varejistas', 'varejo', 'vargas', 'varia', 'variabilidade', 'variado', 'variados', 'variando', 
'variante', 'variantes', 'variar', 'variara', 'variaram', 'variará', 'variava', 'variação', 
'variações', 'variedade', 'variou', 'variáveis', 'variável', 'variância', 'vasconcelos', 
'vazamento', 'vegetais', 'vegetal', 'vegetativo', 'veiculado', 'veio', 'velas', 'velocidade', 
'velocidades', 'veloz', 'vencem', 'venceram', 'venciam', 'vencidas', 'vencido', 'vencidos', 
'vencimento', 'vencimentos', 'venda', 'vendas', 'vendedora', 'vendedores', 'vender', 
'vendeu', 'vendia', 'vendida', 'vendidas', 'vendido', 'vendidos', 'vendor', 'venezuela', 
'venha', 'venham', 'verdade', 'verdadeira', 'verdadeiras', 'verduras', 'verifica', 
'verificada', 'verificadas', 'verificado', 'verificados', 'verificam', 'verificando', 'verificar', 
'verificaram', 'verificava', 'verifique', 'vermelha', 'vernizes', 'versus', 'versão', 'verão', 
'vestuário', 'vestuários', 'vestígios', 'veterinários', 'vetor', 'vetores', 'vezes', 'veículo', 
'veículos', 'vi', 'via', 'viabilidade', 'viabiliza', 'viabilizam', 'viabilizando', 'viabilizar', 
'viabilizaram', 'viagens', 'vida', 'vieira', 'vier', 'viera', 'vieram', 'vierem', 'viesando', 
'viesse', 'viessem', 'vigente', 'vigentes', 'vigilante', 'vigilância', 'vigor', 'vigora', 
'vigorando', 'vigorar', 'vigorará', 'vigorava', 'vigoravam', 'vigorosa', 'vigorosamente', 
'vigoroso', 'vigorou', 'vigésimo', 'vigência', 'villar', 'vincenda', 'vincendas', 'vincendo', 
'vincendos', 'vinculada', 'vinculadas', 'vinculado', 'vinculados', 'vinculação', 'vindas', 
'vindo', 'vindos', 'vindouras', 'vindouros', 'vinha', 'vinham', 'vinte', 'vir', 'virada', 'virtual', 
'virtualmente', 'vis', 'visa', 'visam', 'visando', 'visaram', 'visem', 'visibilidade', 
'vislumbra', 'vislumbrado', 'vislumbram', 'vislumbrar', 'vislumbrava', 'vislumbre', 'visou', 
'vistas', 'vistos', 'visualizados', 'visualizava', 'visíveis', 'visível', 'visões', 'vitalidade', 
'vitória', 'viu', 'vive', 'vivendo', 'vividas', 'vivido', 'vividos', 'vix', 'vizinhos', 'viável', 'viés', 
'volatilidade', 'volatilidades', 'volatility', 'volpon', 'volta', 'voltada', 'voltadas', 'voltado', 
'voltados', 'voltam', 'voltando', 'voltar', 'voltaram', 'voltaria', 'voltará', 'voltassem', 'volte', 
'voltem', 'voltou', 'volume', 'volumes', 'voluntária', 'voluntárias', 'voluntário', 
'voluntários', 'voláteis', 'volátil', 'vontade', 'votado', 'votando', 'votante', 'votaram', 
'votação', 'votações', 'voto', 'votos', 'vulnerabilidade', 'vulnerabilidades', 'vulneráveis', 
'vulnerável', 'vultosas', 'vultosos', 'válida', 'válidos', 'vão', 'vértice', 'vértices', 'véspera', 
'vésperas', 'vêm', 'vínculo', 'vírus', 'washington', 'werlang', 'world', 'wti', 'xangai', 
'yeltsin', 'yen', 'yield', 'yields', 'york', 'yoshitaka', 'yuan', 'yukos', 'zaghen', 'zakarewicz', 
'zelar', 'zelândia', 'zeradas', 'zeragem', 'zerando', 'zero', 'zew', 'zirp', 'zona', 'àquela', 
'àquelas', 'àquele', 'àqueles', 'àrea', 'áfrica', 'ágio', 'água', 'álcool', 'área', 'áreas', 'ásia', 
'áustria', 'âmbito', 'âmbitos', 'âncora', 'ânimo', 'ão', 'época', 'ênfase', 'êxito', 'ímpeto', 
'índex', 'índia', 'índice', 'índices', 'íntegra', 'ínterim', 'óbvio', 'óleo', 'óleos', 'óptico', 
'ópticos', 'órbita', 'órgão', 'ótica', 'ótima', 'ótimo', 'ótimos', 'ônibus', 'ônus', 'últimas', 
'única', 'únicas', 'único', 'únicos', 'úteis', 'útil'] 
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