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Abstract

In the era of great informational quantity, the presence of technologies that
assist in the extraction, transformation, and loading of data has become in-
creasingly necessary. The term Big Data, usually used to describe this volume
of information, requires the user to have knowledge of multiple tools such as
Excel, VBA, SQL, Tableau, Python, Spark, AWS, and so on. In this context,
the present work aims to study data extraction techniques using different me-
thodologies. At the end of the work, a library of functions in the Python lan-
guage will be made available that will deliver a compilation of stock price in-
formation available on the Yahoo Finance website as well as balance sheets
from financial institutions released by Bacen. The main resource used will be
Web Scraping, which is a method that aims to automate data collection via
the web. Once the collection of functions has been structured, it will be made
available for public enjoyment through the GitHub platform.
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1. Introduction

In recent years, the impact caused by the advancement of technology in the fi-
nancial market has become an essential phenomenon for us to understand the
new behaviors and socioeconomic dynamics that accompany the business world.
In this context, companies process a considerable volume of information that
requires new data management tools to capture, store, and analyze (Laudon &
Laudon, 2014).

The large set of stored data has been entitled “Big Data” by academics and
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market professionals. According to Chen, Mao, and Liu (2014), Big Data refers
to a set of data that cannot be read, managed, and processed by traditional IT
tools and software/hardware within a tolerable time.

In consensus in the literature, Big Data is defined by five “Vs”: velocity, vo-
lume, variety, veracity, and value (Naeem et al., 2022; Ferrara et al., 2014; Laender
et al., 2002). Speed because companies need information to flow quickly, as
close to real time as possible. Volume because of the large amount of data gen-
erated that needs to be stored. Variety due to the gathering of information
from different sources. Veracity is related to the quality aspect of the informa-
tion since it needs to be reliable. And finally, value, since it supports the deci-
sion making process of businesses, leading to the creation of new oportunities
for companies (Chen, Mao, & Liu, 2014; Laudon & Laudon, 2014).

As a result of this technological expansion and the amount of interpreted in-
formation, then, programming languages, database managers, and cloud com-
puting services have emerged as a foundation for the processing of incisive ele-
ments for decision making. One of the most important computational languages
in the study of data is Python, created in 1991 by mathematician Guido Van
Rossum. This language is object-oriented, interpreted, and written with the in-
tention of easy learning and has several convenient modules to increase the
productivity of the development of applications to users (Buriol, Marco, & Ar-
genta, 2009).

This programming language includes several high-level structures such as lists,
dictionaries, date/time, complexes, and others, in addition to a vast collection of
ready-to-use modules and third-party frameworks that can be added. These cir-
cumstances provide sufficient resources to include it as one of the main compo-
nents for analysis and decision making in data generation (Borges, 2014).

The Database Management System (DBMS), in turn, is responsible for the in-
terface of the manipulation and organization of the collected information. Among
such systems, a few common ones are MySQL, SQL Server, and Oracle. To use
them, it is necessary to have knowledge of Structured Query Language (SQL).
According to Miyagusuku (2008), the SQL language involves commands not only
of data query but also of manipulation and definition of rules and operators that
preserve the integrity and consistency of data in addition to allowing the imple-
mentation of procedures (stores procedures), functions (functions) and triggers
(triggers), and applications developed in other languages. DBMSs are excellent
informational processors and structures, but when it comes to massive amounts
of data, activities need to be migrated to cloud computing; AWS (Amazon Web
Services) is one example of a company that includes this service.

The term Big Data, commonly used to describe a vast mass of processed in-
formation, has also supported the emergence of new programming languages.
Spark, for example, was built with a focus on the dimensionality of use, allowing
the user, in the same application, to integrate different languages such as SQL.

Because of these factors, today, there has been a growth in the number of profes-
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sionals using Python, DBMSs, and cloud computing services to analyze, for ex-
ample, the earnings of companies listed on the Sdo Paulo Stock Exchange (B3).
Investors use many strategies to study the performance of a company, but it is
essential that the first step before starting assessments is to build a database with
all the information of the organization. Thus, the main objective of the present
work is to structure the use of these new technologies for obtaining bulk data.
Three distinct methods will be used to demonstrate the daily routine of a data
scientist in the job market, the first being the search for prices of stock market
negotiations and data analysis, the second the search for “.zip” format files ex-
tracted directly from the HyperText Markup Language (HTML) code of the site
server page, and the third, the creation of “Comma-Separated Values” (CSV)
format files with the objective of manipulating and organizing the data for fur-
ther analysis. The codes are applied to information from DBMSs in Brazil; how-
ever the method and coding can be adapted to other DBMSs in other countries.
Therefore, the novelty of this work is to highlight and disseminate routines for
collecting and building a database applied to internet data in html, data in .zip

format and in csv format.

2. Research Methodology

The work has a descriptive approach, with the main objective of providing evi-
dence for the methodology used by a data scientist, from the creation of an ac-
count in a cloud platform for data storage to the construction and application of
the code for data interpretation.

The objects of study are the historical prices of financial institutions traded on
B3, as well as their income statements, during the periods of 2017, 2018, and
2019. The price information will be extracted directly from the Application Pro-
gramming Interface (API) provided by the Yahoo Finance website, and the in-
come statements will be collected directly from the Brazilian Central Bank web-
site. To structure the information source, Amazon S3 (Simple Storage Service)
will be used, which will store the files of the data that will be architected in CSV
format. The programming language used will be Python in the Jupyter develop-
ment environment, since there are function libraries that facilitate the extraction
of the information to be collected.

Among the libraries available in the Jupyter development environment, the
following will be used:

e Pandas_datareader. This includes functions that allow the user to extract his-
torical stock price information from Yahoo Finance, one of the largest finan-
cial news sites in the world. A plausible alternative to obtaining the monetary
reports of traded stocks is the Quand/ library, a leading source of financial,
economic, and alternative data sets for investment professionals.

*  NumPy: This is mainly used to perform calculations on multidimensional
arrangements. In addition, it provides a large set of functions and operations

that help programmers easily perform numerical calculations.
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* Pandas: This is the main tool for organizing data. It provides the simplicity of
being able to clean, delete, or filter information according to a criterion as
well as store tables and graphs in different file formats.

* Requests. This allows HI'TP (Hypertext Transter Protocol) requeststo be made
to the specified server of the webpage. It is the bridge for performing the ex-
traction of data.

* Zipfile. This provides tools to create, read, write, add, and list files in the “.zip”
format.

¢ Jo: This is commonly used to speed up queries made via the web.

In the development of the methodology, all the cited collections will be used
with the intention of contemplating the largest amount of possible resources al-
lowed by Python in addition to having enough subisidies for the reader to learn
and apply the obtained knowledge on his/her own having as focus the supply of
enough subsidies to the reader to learn and apply by himself the obtained know-
ledge.

3. Development of Working Model
3.1. Creating an AWS Account

The AWS platform is the world’s most widely adopted and comprehensive cloud
platform, offering more than 175 comprehensive data center services worldwide.
There are different uses for AWS. One of its main services is EMR, which facili-
tates the execution of Big Data frameworks such as Hadoop and Apache Spark.
In the third data extraction method, only the function of S3 for storing CSV files
in the cloud will be used. Therefore, to execute the codes, it is necessary to create
an account on AWS.

Figure 1 shows the AWS platform account creation table.

Criar uma conta da AWS

Endereco de e-mail

e-mail@provedor.com

Nome da conta da AWS &

nomedaconta

Continuar

Fazer login com uma conta existente da AWS

© 2020 Amazon Web Services, Inc. ou suas afiliadas.
Todos os direitos reservados.

Politica de privacidade | Termos de uso

Figure 1. AWS account creation screen. Source: Own authorship.
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3.2. Jupyter and Python Installation

Jupyter Notebook is an Integrated Development Environment (IDE). Briefly, it

is the development environment for the applications made by a programmer. It

is also one of the most used tools in the elaboration of Python files because it al-

lows users to unite code and text in a single document. The installer provided by

the Anaconda project on its official website (Anaconda, 2020) should be used to

install the software. Figure 2 shows the images demonstrating the steps to follow

after downloading the file:

Waolcome lo Anacondad 202007
{64-bit) Setup

Sty vl gueie you through the rmtslabon of Aracondad
200,07 {44,

1t i recommended Bt yo dose sl Gther applicabions

before Flartng Setup. Ths vl mene i possible o updale
relirvirrt Eyitem fles walhout having o rebool pour
compuier .

ekl Ml R CoiviFae,

") ANACONDA.

Chese ] [ conce
2 Anacondal 200007 (64-bith Setup = 4
Golect lnetallation Typs

_J ANACONDA.  pease seiect the type of instalaton veu would e o perfons fr
Anacondad 2070.07 (h-bat).

Inatad for|

(@) kst Mg {recommanded)

() Al Users (requines admn privieges)

= =
3 Ansconda3 2000.07 (-bit) Sebup = %
Advarced Installalion Opticrs
£ ANACONDA.  customizs how Anacond intecrates with Windows
Adhvanced Cptors

[] el Anasconcda® bs my PATH ernironmn visriabis
gt fecommended. lnatesd, 0pen Aracorda B with Bw Windows St

for| Regrater Anacondal a3 sy defauidt Pyen 18

Thin walll slers Gtfser oror e, sach an Python Tools for Veusl Shucka
PyChaem, Wing IDE, PyDew, and MEL by packages, 0 sutomascaly
detect Arucorda aa the prmary Python 1.8 on Sw system.

<ig ] [

2 Anscondal 202007 (64 -bil) Setup ; x

3 Anacondad 200007 (Gd-bet) Setup - =
Liscwsrms Agroemnrd
(D ANACONDA.  piease review e hoanse terms befre nstaling Anaconda3
020,07 (G4-bat)

Pross Page Dovn 1o see the rest of the agresment.

spyrght 20152000, Anaconds, fne.
rights reserved under the J-cause B5D License;

MEMMLWW‘H*WH! wgreement bebaeen pou
Ansconda, Inc. (TAnaconds’) and governs your use o mmwe
[vhach wars formesty kroen as Anaconds Destribution]. -

1 o sccept the terma of the sgreement, mtwmhtmh
sgreement 16 instal Anacondal 020,07 (B4-t),

S Anacindal 202007 (B4-Lt) Setug - w

Chaooss Il all Liocation
(D) ANACONDA.  Crooss e foiser m which o ristal Araconda 2020.07 (54 i1

Setup vell instsll Anacondad 2020.07 (8-4HRE) i the Folowang Folder. To nstal in & dfferent
Folder, chck Browss and select ancther fulder. Click Nrst 1o Zontrue.

Space requered) 2. 760
Space awalable: 31. 168

T i

o dnscondsd 202007 (64-bit) Setup -

Compleling Anaconda3 2020.07

(64 -bil) Selup

Thank you for indlaling Anaconds Indnadusl Ediben

Herg are some helphd Bpe and rescurces to gt you siarted
e oo vl ookmmak s ks S0 pou can efer
bk b them lates,

[[] Anscona Irdnidual Bdmon Tutanal

[Cliearn Mare About Anacerda

") ANACONDA.

< B Carwwl

Figure 2. Steps to download file. Source: Own authorship.
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3.3. Creating the First Python File

After installation, Jupyter Notebook should be started. A local server will run (by
default, local output 8888), and, once loaded, a new tab in the browser will open,
making it possible to see the computer Dashboard, Figure 3.

A list of files and subdirectories present on the computer is displayed. The us-
er should create or select a folder to receive the new files. Afterward, the user
should select the “New” option and choose “Python 3, Figure 4”.

A new screen will open. This is where all the applications will be developed,
Figure 5.

Figure 5 shows that the Jupyter Notebook is composed of the following ele-
ments:

1) File name: name of the file, which will also be displayed at the top of the

screen.

— Jupyter

Running
Select tems to perform actions on them

0 - W/ Desktop/ TCC

Quit Logout

Upload  Neww £
Name & Last Modffied File size

poucos segundos atras
7 dias atras
18 dias atras
18 dias atras

7 dias atras 186 kB

16 dias atras T2B

18 dias atras 18 kB

um dia atras 175kB

18 dias atras 179kB

22 dias atras 11.4 MB

Figure 3. Jupyter dashboard. Source: Own authorship.

Files Running

Select items to perform actions on them Upload |News| &
~ B/ Desktop/ TCC Mame 4 - -
Python 3
pouc
Backup Text File
™ Balar Folder
Termimal
7 dias atras 186 kB
16 dias atras 728
18 dias atras 18 kB
um dia atras 175kB
1_dow 18dias aras  17.9kB
S, 1|y 22 dias atras 11.4 MB
Figure 4. Jupyter directories. Source: Own authorship.
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\E!

VR
. 41—
_Ju pytéf\—“éwtltlem Last Checkpoint: poucos sequndos airés (unsaved changes) @ Lo

2 ¢+ % AR 4 ¢ HRun B C W Code V;'

Nidgets  Help 4 |Python3 O

Figure 5. Application development screen. Source: Own authorship.

2) Menu bar: different options that can be used to manipulate the operation of
the notebook.
3) Toolbar: quick way to perform the most frequently used operations.

4) Code cell: allows the user you to edit or write new code.

3.4. Installing the Libraries

A library is a collection of modules accessible in a Python program that allows
the user to simplify the programming process and remove the need to rewrite an
already used function such as a calculation that extracts the square root of a
number. We can call that function continuously just by modifying (or not mod-
ifying) the pre-existing parameters. Because of this, it is necessary to install open
source libraries (that anyone has the right to study, modify, or distribute) that

will help to create the data search methods. The execution is as follows, Figure 6.

3.5. Methods

3.5.1. Yahoo Finance

The first method used will be with the support of the library “pandas_datareader”
to search the trading prices of shares on stock exchanges. The consulted data are
extracted from the Yahoo Finance website and has a fifteen-minute lag time. The
function created for the library called “data_actions_yahoo” was defined based
on four parameters:

Ist: Tickers, in which it is necessary to define the stock codes to be searched.
By convention, all assets traded on B3 have the ending “.SA” (Joint Stock Com-
pany), as in “MGLU3.SA”, “AZUL4.SA”, “HBOR3.SA”, and so on.

2nd: Start date, which will serve to reference the beginning of the consultation
period. Written in a “year-month-day” pattern (“2020-01-01”).

3rd: End date, which will serve to reference the end of the consultation period.
Written in a “year-month-day” pattern (“2020-06-01").

4th: Type, which will reference the desired information among the possible
types. “G”—All available information; “A”—Adjusted closing prices; “C”—Closing
prices; “H”—Maximum prices; “L”—Minimum prices; “O”—Opening prices;
“V”—Trading volume. Figure 7 shows the treatment of the function “da-

dos_acoes_yahoo, Figure 7”.
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In [ ]: plp install pandas_datareader

In [ ]: pip install pandas

In [ ]: pip install requests

In [ ]:|pip install zipfile

In [ ]: |pip install io

Figure 6. Installing the libraries. Source: Own authorship.
f dados_acoes_yahoo(tickers, data inicial, data final, tipo):

data_inicial, end = data final)
dados.stack(
.upper() ‘At
dados = wb.DataReader(tickers, data_source="yahoo', data_inicial, data_final)['Adj Close']
= dados.stack()
() ="
dados = wb : data_inicial, end = data final)[ 'Close"]
dados_finai
elif tipo.upper
- data_inicial, end = data_final)['High"]

data_inicial, end = data final)['Low']
dados_finai
elif tipo.upp
data_inicial, end = data final)[ 'Open’]

start = data inicial, end = data_final)['Volume']

return print('Ti ndo encontrado. Tente novamente dos possiveis parametros ("G", "F", "C", "H", "L", "0" ou "V")')

return dados Fin314

Figure 7. Handling of the “data_actions_yahoo” function. Source: Own authorship.

The second function, “plot_graphs_closing,” aims to create a comparative chart
of the stock prices evolution based on the parameters “tickers”, “start_date”, and
“end_date”. It is shown below Figure 8, demonstrating the function of graph
plotting.

The third function, “simple_returns” serves to create a table with the simple
stock returns in the specified period from the calculation and is evidenced in
Figure 9. In Equation (1), the stock return calculation can be observed.

( Share price in Tn j_l
Share Price in Tn -1

(1

» «

The parameters are “tickers”, “start_date”, and “end_date”, Figure 9.
The last function, “retornos_log”, has as objective of calculating the logarith-

mic returns of stocks in the specified period from the calculation:

In(Share Price, ) .

2
In(Share Price,_, ) @

» «

The parameters are “tickers”, “start_date”, and “end_date”, Figure 10.
Finally, many other functions can be created based on each user’s need. How-
ever, the main goal of programming is to avoid repeating work and make it easi-

er to write code.
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def plotar grafico fechamentos(tickers, data inicial, data final):
dados = wb.DataReader(tickers, data source='yahoo', start = data inicial, end = data final)[ Adj Close’]
dados_finais = dados.div(dados.iloc[@]/100.90)

dados_finais.plot(figsize=(16, 8))]

Figure 8. Handling of the “plot_graphs_closure” function. Source: Own authorship.

def retornos_simples(tickers, data_inicial, data_final):
returns = pd.DataFrame()
for ticker in tickers:
dados = wb.DataReader(ticker, data source='yahoo', start = data inicial, end = data final)
returns[ticker] = (dados['Adj Close']/dados[ Adj Close'].shift(1)) - 1

return return4

Figure 9. Treatment of the “simple_returns” function. Source: Own authorship.

def retornos log(tickers, data inicial, data final):
returns = pd.DataFrame()
for ticker in tickers:
dados = wb.DataReader(ticker, data source="yahoo', start = data inicial, end = data final)
returns[ticker] = np.log(dados['Ad]j Close'])/np.log(dados[ 'Adj Close'].shift(1))

return retu l‘nsl

Figure 10. Treatment of the function “retornos_log.” Source: Own authorship.

3.5.2. ZIP Files

The method of using “.zip” files is one of the most frequently utilized in data
search. The purpose is to search the information of a site without installing any
files. The information is extracted from the HTML code of the page itself or
from the HTTP connection with the site server. The following example consoli-
dates information from the balance sheets of financial institutions published by
Bacen.

First of all, it is necessary to check the repository format, which is the “.zip”
extension with CSV files. In addition, when you open the file in Excel, you can
check the following structure, Figure 11.

As shown above, the data starts on the fourth line. This information will be
important in view of the need to structure the data when writing the function.
The code is as follows, Figure 12.

Analyzing the code line by line, we have the following steps:

* Line 1: Definition of the function that accepts two parameters, “start_harvest”
and “end_harvest”, both in the “year-month” format, for example, “202001”.

¢ Line 3: Definition of the function to find the number of months between the
initial and final harvests.

¢ Line 4: Creation of a list containing the crops to be searched.

e Line 5: Definition of a variable “i” with a value of zero that will serve as an
auxiliary.

* Lines 7 to 17: A loop to add the crops chosen by the user.

* Line 19: Creation of a list that will contain the data from the CSV files to be

extracted.
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A B C D E F G H J K

1 |Balancete/Balanco Geral (Documentos: 4010 - 4016 - 4020 - 4026)

2 |Data de geracao dos dados: 2020-09-01

3 |Fonte: Instituicoes financeiras

4 |#DATA BADOCUMEN CNPJ AGENCIA NOME_IN!COD_CON NOME_CC TAXONON CONTA NOME_CCSALDO

5 202001 4010 0 BCO DO BRASIL 5.A. BANCO DC 10000007 CIRCULAN 1,39E+12
6 202001 4010 0 BCO DO BRASIL 5.A. BANCO DC 11000006 DISPONIBI 1,99E+10
7 202001 4010 0 BCO DO BRASIL 5.A. BANCO DC 11100009 Caixa 8,52E+09

Figure 11. Excel structure. Source: Own authorship.

def buscar balancetes(safra inicial, safra final):

qtd_meses = ((int(safra_final[:4]) - int(safra_inicial[:4])) * 12) + (int(safra_final[-2:]) - int(safra_inicial[-2:])) + 1
lista_datas = []
i-ea

for mes in range(qtd meses):
if i == @ and int(safra_inicial[-2:]) == 12:
data = str(((int(safra_inicial[:4]) + 1) * 100 + 1))
elif i == @ and int(safra inicial[-2:]) I= 12:
data = safra_inicial
elif i > @ and int(data[-2:]) != 12:
data = str(int(data) + 1)
else:
data = str(((int(data[:4]) + 1) * 100 + 1))

lista datas.append(data)
i=1

appended data = []

for dt in lista datas:
url = "http://wwwé4.bcb.gov.br/fis/cosif/cont/balan/bancos/'+ dt + "BANCOS.ZIP'
r = requests.get(url)
z = zipfile.ZipFile(io.BytesIO(r.content))
unzipped_file = z
df = pd.read_csv(unzipped file.open(zipfile.ZipFile.namelist(unzipped_file)[@]), sep=";', engine="python®, skiprows=3)
appended_data.append(df)

appended data = pd.concat(appended data)
return appended dat

Figure 12. Handling the “fetch_balancets” function. Source: Own authorship.

* Lines 21 to 27: The loop to capture the file information is built.

* Line 22: Definition of the URL of the site where we will collect the informa-
tion from the balance sheets.

e Line 23: Use of the method “requests.get” to make the connection with the
site.

¢ Line 24: Use of a compilation of methods. Analyzing from the inner layer
outward, we have the use of “r.content”, which has the function of collecting
all the information contained in the connection made in line 23. It also uses
the “io.Byteslo” to increase the search speed and, lastly, the “zipfile.Zipfile”
to handle the “.zip” file.

e Line 25: A variable is set to capture the unzipped “.zip” file.

* Line 26: A “DataFrame” is created and the method “pd.read_csv” is used to
read the CSV file contained in the decompressed archive. It is important to
observe the parameters used in the function.

« »

e “sep =": CSV file with separator “;”.
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* “skiprows = 3”: Skips three rows as indicated in the Excel figure above to
start reading the information from the row that has the data pertinent to the
trial balances.

* “engine = ‘python’: An optional parameter that defines the parsing engine.
The C engine is faster, while the Python engine is currently more resourceful.

* Line 27: Addition of the extracted data to the list of data created.

¢ Line 29: Concatenation of all extracted data into a single table.

* Line 30: Return of the extracted data.

3.5.3.CSVin AWS S3

The CSV file method in AWS S§3 is an alternative way to manipulate and organ-
ize data. As an example, we will use the financial statement data provided by the
Central Bank on the IFDATA website (https://www3.bcb.gov.br/ifdata/). First,

the user must download the desired files. In the institution type, the user must

select the option “Financial Conglomerates and Independent Institutions” in ad-
dition to choosing one of the three possible reports (assets, liabilities, or income
statement), Figure 13.

Once the files have been obtained, the user logs in to the AWS website and se-
lects the “AWS Management Console” option to log into the account, Figure 14.

Upon logging in, the user must click on services in the top menu and select
“S83” in the storage group, Figure 15.

This is the screen where the user can create several directories (“Buckets”) that
must have unique names. To do so, press “Create Bucket” and configure it the
way you prefer, Figure 16.

Selecione o relatorio desejado

Data-base:

--Selecione a data-base - =

Tipo de instituicdo: Relatdrio:

-- Selecione o tipo de instituicdo - | = -- Selecione o relatdrio — -

Figure 13. IFDATA data selection screen. Source: Own authorship.

Configuracdes da conta

Gerenciamento de cobranc¢a
e custos

Credenciais de seguranca

AWS Personal Health
Dashboard

Figure 14. AWS login screen. Source: Own authorship.
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Armazenamento
53 4
EFS

FSx

S3 Glacier
Storage Gateway
AWS Backup

Figure 15. AWS selection menu. Source: Own authorship.

Buckets do S3

Q. Pesquisar buckets

Prp——— -

|  Nome do bucket =

| @ ifdatatcc

Figure 16. Creating the bucket. Source: Own authorship.

After creating the Bucket, creating a folder for each report in order to main-
tain the organization of the files is suggested, Figure 17.
The user must upload the files that he/she downloaded in the created folder,
and it is essential that, for the functioning of the library, the file is named with
the standard “year-quarter”, for example, “202001” referring to the first quarter
of 2020, Figure 18.
Finally, the user must select all the files that were uploaded to the folder and
in the “Actions” option, select “Make Public”, Figure 19.
After finishing the S3 step, the library is ready for operation. The image below
shows its construction part by part and contains more than one function for use.
In order to facilitate understanding, the code will be separated into four parts:
Function “buscar_relatorio”: This function’s aim is to structure a report of a
specific period in a grid, Figure 20.
Part 1: construction of the asset report.
¢ Line 1: Define the function “buscar_relatorio”, which has the parameters
name_bucket (ex: “ifdatatcc”), account (ex: “assets”, “liabilities”, or “DRE”),
year (ex: 2020) and quarter (ex: 1, 2, 3, or 4).

* Line 2: The “try” method is used for error handling, as will be shown at the
end of the code.

* Line 4: A conditional is created to check if one of the reports was selected.

* Line 7: This shows a link where the CSV file is stored in S3.
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ifdatatcc

Viséo geral Propriedades Permissdes Gerenciamento Pontos de acesso

‘ Q Digite um prefixo e pressione Enter para pesquisar. Pressione ESC para limpar.

[] Nomew Ultima modificagdo w
[] ms Ativo -

[] m Dre -

O

& Passivo -

Figure 17. Bucket structure. Source: Own authorship.

Amazon S3 > ifdatatcc > Ativo

ifdatatcc

Viséo geral

‘ Q, Digite um prefixo e pressione Enter para pesquisar. Pressione ESC para limpar.

[ MNome=w
[ [ 201501.csv

[ [ 201502.csv

Figure 18. Structured files in AWS. Source: Own authorship.

Amazon S3 > ifdatatcc > Ativo

ifdatatcc

Visao geral

‘ Q Digite um prefixo e pressione Enter para pesquisar. Pressione ESC para limpar.

= Criar pasta | Fazer download | Agbes ~

Abrir

Fazer download como

[ ] Nome= litima
Obter tamanho total

[ 201501.csv Alterar a categoria de armazenam m

L] [ 201502.csv Restaurar jut 11,
] [ 201503.csv Alterar criptografia hut 11,
] [ 201504.csv Alterar metadados hut 11,

Adicionar tags

] [ 201601.csv hut 11,
Tornar publico

| |1 201602.csv jut 11

Figure 19. Making the archives public. Source: Own authorship.
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def buscar relatorio(nome bucket, conta, ano, trimestre
try:

if conta.upper() 'ATIVO' or conta.upper() == 'PASSIVO" or conta.upper() == "DRE":

# Link do Csv
url = *https://{}.s3-sa-east-1.amazonaws.com/{}/{}8{}.csv’.format(nome bucket, conta.title(), ano, trimestre)

# Funcdo para ler o CSV
df = pd.read csv(url, sep=";")

if conta.upper() == 'ATIVO':

# Renomeacdo das colunas
df = df.rename(

1
sponibilidades (a)": 'Disponibilidades’,
"Aplicacdes Interfinanceiras de Liquidez (b)': "Aplicacfes Interfinanceiras de Liquidez’,
"TVM e Instrumentos Financeiros Derivativos ( 'TVM e Instrumentos Financeiros Derivativos',
de Crédito (d1)': 'Operacdes de Crédito’,
13 ‘Provisdo sobre Operacbes de Crédito’,
Operacdes de Crédito Liquidas de Provisdo',
nto Mercantil®: 'Arrendamento Mercantil a Receber',
mobilizado de Arrendamento”’,
‘Credores por Antecipacdo de Vvalor Residual',l
"Unnamed : ‘Provisdo sobre Arrendamento Mercantil',
"Provisdo sobre Arrendamento Mercantil (ed)” rovisdo sobre Arrendamento Mercantil’,
"Unnamed ‘Arrendamento Mercantil Liquido de Provisdo®,
"Outros Créditos - Liquido de Provisdo (f) ‘Outros Créditos - Liguido de Provisdo’,
"Outros Ativos Realizdveis (g) ‘Outros Ativos Realiz i
‘Permanente Ajustade (h)': ‘Permanente Ajustado’,
"Ativo Total Ajustado (i) = (a) + (b) + (c) + (d) + (e) + (f) + (g) + (h)': 'Ativo Total Ajustado’,
‘Credores por Antecipacdo de Valor Residual ( "Credores por Antecipacdo de Valor Residual’,
"Ativo Total (k) = (i) - (j)}': "Ativo Total®
h)
# Exclusdo da coluna vazia
df = df.drop(columns="Unnamed: 26")

# Exclui os dados da primeira linha
df = df.drop([@])

# Encontra o indice do fim dos dados das entidades financeiras
for i in range(len(df)):
if df.iloc[i][e] TCB - Tipo de Consolidado Bancario':
marcador = i

# Exclui os dados
df = df.drop(df.index[marcador:len(df)])

# Reseta os indices para posiciona-los de maneira correta
df = df.reset_index(drop=True)

# Retorna o dataframe como resultado da fungdo
return df

Figure 20. Handling the assets of the “fetch_report” function. Source: Own authorship.

* Line 13: This creates a conditional for when the “Asset” report is selected.
* Lines 16 to 53: These lines contain data processing, since it is necessary to
process the information in order to use it.

¢ Line 56: This line returns the processed data to the function user.

Part 2: construction of the liability report, Figure 21.

The same steps are performed as in the previous method, but the data are
treated according to their peculiarities. The final return is given in line 104.

Part 3: construction of the DRE (Statement of Income for the Year) report,
Figure 22.

This has the same logic, but is also treated according to its differences. The fi-
nal return is on line 161.

Part 4: final procedure of the code for handling exceptions, Figure 23.
* Line 163: In case the name of the selected report is not found, a phrase will be

returned to the user in order to correct the value passed as parameter.
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elif conta.upper() == "PASSIVO':

# Renomeacdo das colunas
df = df.rename(
columns={
"Captacbes': 'Depdsitos a Vista',
"Unnamed : ‘Depésitos de Poupanga’,
"Unnamed : ‘Depdsitos Interfinanceiros’®,
"Unnamed : ‘Depésitos a Prazo’,
"Unnamed : ‘Outros Depdsitos”,
*Unnamed : ‘Depésito Total®,
*Unnamed : ‘Obrigacbes por Operacbes Compromissadas’,
"Unnamed : ‘Letras de Crédito Imobilidrio”,
*Unnamed : ‘Letras de Crédito do Agronegdcio’,
"Unnamed : ‘Letras Financeiras’,
"Unnamed : ‘Obrigacbes por Titulos e Valores Mobiliarios no Exterior’,
"Unnamed : ‘Outros Recursos de Aceites e Emiss8c de Titulos',
"Unnamed : ‘Recursos de Aceites e Emissdo de Titulos®,
*Unnamed : ‘Obrigaces por Empréstimos e Repasses’,
*Unnamed: 23': ‘Captacdes’,
*Instrumentos Derivativos (f)': 'Instrumentos Derivativos®,
‘Outras Obrigactes (g)': 'Outras Obrigacdes’,
*Passivo Circulante e Exigivel a Longo Prazo (h) = (e) + (f) + (g)': 'Passivo Circulante e Exigivel a Longo Prazo’
‘Resultados de Exercicios Futuros (i)': 'Resultados de Exercicios Futuros®
‘Patrimdnio Liquido (j)': 'Patriménio Liquido®,
‘Passivo Total (k) = (h) + (i) + (j)": "Passive Total’
b

# Exclusdo da coluna vazia
df = df.drop(columns="Unnamed: 38°")

# Exclui os dados da primeira linha e segunda linha
df = df.drop([e, 1]}

# Encontra o indice do fim dos dados das entidades financeiras
for i in range(len(df))
if df.iloc[i][@] == "TCB - Tipo de Consolidado Bancdrio':
marcador = i

# Exclui os dados
df = df.drop(df.index[marcador:len(df)])

# Reseta os indices para posiciona-los de maneira correta
df = df.reset_index(drop=True)

# Retorna o dataframe como resultade da funcdo
return df

Figure 21. Handling the liabilities of the “fetch_report” function. Source: Own authorship.

elif conta.upper() == 'DRE":

# Renomeac3o das colunas
df = df.rename(
columns={
‘Resultado de Intermediacdo Financeira’: "Rendas de Operactes de Crédito’,
‘Unnamed: 18': 'Rendas de OperacBes de Arrendamento Mercantil’,
*Rendas de Operacdes com TVM',
‘Rendas de Operacbes com Instrumentos Financeiros Derivativos®,
‘Resultado de OperacBes de Cambio',
‘Rendas de Aplicacdes Compulsérias’,
‘Receitas de Intermediacdo Financeira®,
‘Despesas de Captacdo’,
‘Despesas de ObrigacBes por Empréstimos e Repasses®,
‘Despesas de Operacdes de Arrendamento Mercantil',
‘Resultado de Operacbes de Cambio’,
‘Resultado de Provisdo para Créditos de Dificil Liquidacdo’,
‘Despesas de Intermediacdo Financeira®,
‘Resultado de Intermediac3o Financeira®,
‘Outras Receitas/Despesas Operacionais’: 'Rendas de Prestacie de Serwvicos',
‘Unnamed: : 'Rendas de Tarifas Bancarias”’,
‘Despesas de Pessoal”,
‘Despesas Administrativas®,
‘Despesas Tributdrias®,
‘Resultado de Participacdes®,
‘Outras Receitas Operacionais’,
‘Outras Despesas Operacionais’,
‘Outras Receitas/Despesas Operacionais’,
‘Resultado Operacional (e) = (c) + (d)': "Resultado Operacional’,
‘Resultado N3o Operacional (f)': °'Resultado N3o Operacional’,
‘Resultado antes da Tributacdo, Lucro e Participacdo (g) = (e) + (f)': 'Resultado antes da Tributacdo, Lucro e Participacdo’,
‘Imposto de Renda e Contribuicdo Social (h)': "Imposto de Renda e Contribuicdo Social’,
‘Participacdo nos Lucros (i)': 'Participacao nos Lucros',
‘Lucro Liquido (j) = (g) + (h) + (i)': 'Lucro Liquide’,
‘Juros Scobre Capital Social de Cooperativas (k) : "Juros Sobre Capital Social de Cooperativas’

b

# Exclusdo da coluna vazia
If - df.drop(columns='Unnamed: 39')

# Exclui os dados da primeira linha e segunda linha
i = df.drop([®, 1])
# Encontra o indice do fim dos dados das entidades financeiras
for i in range(len(df)):
if df.iloc[i][@8] == 'TCB - Tipo de Consolidado Bancario':
marcador = i

# Exclui os dados
f = df.drop(df.index[marcador:len(df)])

# Reseta os indices para posiciona-los de maneira correta
df = df.reset_index(drop=True)

# Retorna o dataframe como resultado da funcdo
return df

Figure 22. Handling the DRE of the “fetch_report” function. Source: Own authorship.
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* Lines 165 to 170: Error handling related to searching for non-existent periods
and when the required library for operation is not imported.

Function “buscar_relatorios™: Its aim is to consolidate in a single table more

than one period specified by the function “buscar_relatorio.”, Figure 24.

To build this code, the function previously built was used to help in the con-
solidation of dates.

* Line 1: The function “buscar_relatorios” is defined; it the parameters “name_
bucket” (ex: “ifdatatcc”), account (ex: “assets”, “liabilities”, or “DRE”), “ini-
tial_year” (ex: 2019), “initial_quarter” (ex: 1, 2, 3, or 4), “final_year” (ex: 2020),
and “final_quarter” (ex: 1, 2, 3, or 4).

* Line 2: A calculation is created to find the number of reports to be extracted.

¢ Lines 3 to 6: A loop is needed to find the position of “start_date” in the date
list.

* Lines 8 to 14: A loop runs that adds the number of reports calculated in line 2
from the start date. At the end of the procedure, the data are merged into a
single table.

* Line 16: Returns the final information to the user.

Function “periodos_disponible”: It has as objective to show the user which is

the available report periods. It does not have parameters, Figure 25.

else:
print(‘'Nome da conta inserido incorretamente. Tente novamente passando um dos possiveis valor "ative", "passivo™ ou "DRE".")

except:
# Tratamento de erro
return print('Arquive nde encentrado. el motivo: \n"
"~ Periodo procurado ir ente. \n'
‘- Biblioteca "Pandas™ ndo importada. \n'

Figure 23. Error handling of the “fetch_report” function. Source: Own authorship.

def buscar_relatorios(neme_bucket, conta, anoc_inicial, trimestre inicial, ano_final, trimestre_final):
nr_relatorios = (ano_final - ano_inicial) * 4 + (trimestre final - trimestre_inicial) + 1
for i in lista datas:
if i (ano_inicial * 16@) + trimestre_inicial:
posicao = lista_datas.index(i)
break

for j in range(nr_relatorios):
if j == 8:
dado = buscar_relatorio(nome_bucket, conta, int(str(lista_datas[posicac + j]}[:4]), int(str(lista datas[posicac + j])[-1:]))
dados = dado
else:
dado = buscar_relatorio(nome_bucket, conta, int(str(lista_datas[posicao + j])[:4]), int(str(lista_datas[posicao + j])[-1:]))
dados = dados.append(dado)

return dad04

Figure 24. Handling the “fetch_reports” function. Source: Own authorship.

def periodos_disponiveis():
print(*
str(min(list:
‘e Trimestre
str(min(lista_datas))[:4] +
A+

str(max(lista_datas))[-1:] +
'0 Trimestre/' +
str(max(lista_datas))[:4] +

i

Figure 25. Handling the “available_periods” function. Source: Own authorship.
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4. Results and Findings

After the construction of the three methods, the information was consolidated
into a single file from all the functions created in order to establish a vast reper-
toire of utilities to the users of the elaborated library. The result of each function
is shown below, Figure 26.

* “data_actions_yahoo”.

* “plot_graphic_closures”, Figure 27.

e “returns_simple”, Figure 28.

* “returns_log”, Figure 29.

e “fetch_balancets”, Figure 30.

* “fetch_report”, Figure 31.

e “fetch_reports”, Figure 32.

* “periods_available”, Figure 33.

dados_acoes_yahoo(['MGLU3.SA', 'AZULA.SA'], '2020-@1-01', '2020-89-01', 'G')

Attributes  Adj Close Close High Low Open Volume
Date Symbols

2020-01-02 MGLUZ.SA 12.010077 12332500 12332500 11.927500 12.075000 29600800.0
AZUL4.SA 58.799999 5B.799999 59.299999 58150002 58779999  1957700.0
2020-01-03 MGLUZ.SA 11.902953 12.222500 123323500 12.075000 12125000 26737600.0
AZUL4.SA 356.759998 56.759998 58.209999 56610001 57.040001 37763000
2020-01-06 MGLUZ.SA 11912691 12232500 12327300 11.930000 12100000 273592000

2020-08-28 AZUL4.SA 22879999 22879999 22980000 22049999 22400000 105054000
2020-08-31 MGLU2.SA 23305000 23.305000 23629999 23.090000 23627501 44806400.0
AZUL4.SA 22209999 22209999 23510000 22139999 22700001 114540000
2020-09-01 MGLU2.SA 23.822500 23.832500 24.062500 23417500 23549999 352284000
AZUL4.SA 22910000 22910000 23.139999 22110001 22360001 12297600.0

334 rows x 6 columns

Figure 26. Return of the function “dados_acoes_yahoo”. Source: Own authorship.

plotar_grafico_fechamentos([ 'MGLU3.SA", 'AZUL4.SA'], '2020-81-01', '2020-09-01')

200 Symbols
— MGLU3SA
AZUL4 SA
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Figure 27. Return of the function “plot_graphic_closures”. Source: Own authorship.
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retornos_simples([ 'MGLU3.SA', 'AZUL4A.SA'],

MGLUZ.SA AZUL4.SA
Date

2020-01-02 NaN NaN
2020-01-03  -0.008920 -0.0346894
2020-01-08 0.000818 -0.031008
2020-01-07  -0.002861  0.033091
2020-01-08 0.030744  0.001760

2020-08-26 0024432 -0.016401
2020-08-27 0020300 0036128
2020-08-28 0028267 0022798
2020-08-31  -0.014379 -0.029283
2020-09-01 0022635  0.031517

167 rows = 2 columns

'2020-01-01', '2020-89-081")

Figure 28. Return from the “simple_returns” function. Source: Own authorship.

MGLUS.SA AZUL4.5A
Date

2020-01-02 NaN NaN
2020-01-03 0.996396  0.991333
2020-01-06 1.000330  0.992201
2020-01-07 0.995844  1.008124
2020-01-08 1.012236  1.000435

2020-08-26 1.007809  0.994646
2020-08-27 1.006451 1.011552
2020-08-28 1.008891 1.007254
2020-08-31 0.995421  0.990505
2020-09-01 1.007108  1.010008

67 rows x 2 columns

retornos_log(['MGLU3.SA', 'AZULA.SA'], '2020-81-01', '2020-09-01')

Figure 29. Return of the function “retornos_log”. Source: Own authorship.

In [4]: buscar_balancetes('202001', '202006')

#DATA_BASE DOCUMENTO

CNPJ AGENCIA

NOME_INSTITUICAC COD_CONGL NOME_CONGL TAXONOMIA

CONTA

NOME_CONTA SALDO

0 202001 4010

1 202001 4010

2 202001 4010

3 202001 4010

NaN

NaN

NaN

BANCO DO
BRASIL -
BANCO
MULTIPLO

BANCO DO
BRASIL -
BANCO
MULTIPLO

BANCO DO
BRASIL -
BANCO
MULTIPLO

BANCOQ DO
BRASIL -

BCO DO BRASILS A, NaN NaN
BCO DO BRASILS A NaN NaN
BCO DO BRASILSA. NaN NaN

BCO DO BRASILS A NaN NaN BANCO
MULTIPLO

10000007

11000006

11100009

11300005

CIRCULANTE E
REALIZAVEL A 1390054614780,38
LONGO PRAZO

DISPONIBILIDADES 19922541368,75

Caixa 8520654613.64

Reservas Livies 1029741139564

Figure 30. Return of the function “fetch_balancets”. Source: Own authorship.
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buscar_relatorio('ifdatatcc', 'ative', 2828, 1)
Credores P
Instituigho  ~oyi00 7B SR TD TC Cidade UF  Data Disponibilidad . i e | Marca
financeira g0 s = Isponibliicades ... © AMecipagao  4rrangamento Ligquido
Arrendamento de Valor Mercantil Provis
Residual a
0 ITAU 100690 bl S1 C 20 SAOPAULO SP 03/2020 37.685.356 . 567.954 376.783 -259.186 8.607.
1 BB 499060 b1 S1 10  BRASILIA DF 03/2020 15.171.888 . 228.259 75.303 -3.864 334.-
CAIXA
2 ECONOMICA 3603050 b1 S1 | 10  BRASILIA DF 03/2020 11.207.090 . 0 0 0
FEDERAL
3 BRADESCO 100450 b1 S1 20  OSASCO SP 0312020 22559650 . 4321972 1415538 -148.768 5638.¢
4 SANTANDER 303790 b1 S1 30 SAOPAULC SP 0312020 13.889.118 5017.954  2.230.363 -38.192 7.223%
Figure 31. Return of the function “buscar_relatorio”. Source: Own authorship.
buscar_relatorios('ifdatatcc’, 'ative', 2020, 1, 2020, 2)
Credores P
Instituigio  ogyiny Tee SR TD TC Cidade UF  Data Disponibilidad e A B Toire T Merca
financeira igo idade a Isponibilidades ... e ANecipagac 4 prangamento Liguide
Arrendamento de Valor Mercantil Provis
Residual i
0 ITAU 100690 bl S1 C 20 SAOPAULO SP 03/2020 37.685.356 .. 567.954 376.783 -259.186 8.607.¢
1 BB 499060 bl S1 C 1.0  BRASILIA DF 03/2020 15.171.888 .. 228.259 75.303 -3.864 334
CAIXA
2  ECONOMICA 3603050 bl S1 | 10  BRASILIA DF 03/2020 11.207.090 0 0 0
FEDERAL
3 BRADESCO 100450 bl S§1 C 20  OSASCO SP 03/2020 22.559.650 ... 4521972 1415538 -148.768 56381
4 SANTANDER 303790 bl Si 30 SAOPAULO SP 03/2020 13.889.118 . 5017.954  2.230.363 -38.192 7223
COOPERATIVA
DE ECONOMIA
1299 ECREDITO 74343000 b3S S5 | 20  ERECHIM RS 06/2020 N NI NI NI
MUTUO DOS
TR
COOPERATIVA
DE CREDITO
1300 RURALDO 62027930 b3S S5 | 2.0 ARAPIRACA AL 06/2020 i NI NI NI
AGRESTE
CENTRA...

Figure 32. Return of the function “buscar_relatorios”. Source: Own authorship.

periocdos disponiveis()

Dados disponiwveis:

12 Trimestre/ 20815 a3 22 Trimestre/2020.

Figure 33. Return of the function “periods_available”. Source: Own authorship.

5. Conclusion

In summary, it is possible to conclude that data extraction tools are currently of
extreme importance, in view of the large informational volume processed and
the different sources of information available to users. It is interesting to point
out that the profession of data analyst has become increasingly essential for
companies (Lima, 2018). There is applicability for the techniques of capturing
information in several fields, as in the area of health, in which evidence can be
collected for research proof (Bradley, Curry, & Devers, 2007), as in the Business

and Competitive Intelligence, where a company can probe the Web to acquire
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and analyze information about the activity of its competitors (Baumgartner et
al., 2005; Chen et al., 2002), and as in crawling os Social Web platforms, to map
consumer desires and understand, model and predict human behavior (Gkotsis
et al., 2013; Catanese et al., 2011).

This work explored the Web Scraping technique, which is a main method in
the context of the digital era. The extraction can be made from simple texts, as
well as, with the use of more advanced techniques, from audio and even video
material using the aid of artificial intelligence. Thus, the main contribution of
the work was to structure the use of three distinct methods to structure a data
collection process, the first being the search for stock trading prices on the stock
exchange and graphically analyzing the data, the second the search for files in
“.zip” format extracted directly from the HyperText Markup Language (HTML)
code of the website’s server page, and the third, the creation of files in the
“Comma-Separated Values” (CSV) format in order to manipulate and organize
data for further analysis. The codes are applied to information from SGBDs in
Brazil; however, the method and coding can be adapted to other DBMSs in other
countries. Therefore, the code of the work used is available for public enjoyment
on the GitHub platform (Github, 2020). The results show that the construction
of programs for data extraction can be a great ally in the efforts of information
users. Once created, the time saving of such tools for the structuring of reports
that bring value generation becomes obvious.

The main limitation of this study is related to the need to check whether
downloading data from the site with scripts is allowed and does not violate local
data protection laws. Finally, regarding future work for the evolution of the solu-
tions developed in this project, we would like to mention the study of other
techniques using resources such as the AWS EMR to create a virtual machine
capable of processing large-scale files as well as the demonstration of the use of

machine learning and deep learning techniques.
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