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Abstract

This report proposes a model of extracting customers’ transactions information from
pdf Bank Account Statement and stores result-set into a customer Microsoft SQL
(MsSQL) database for further automated analysis. In financial sector, it is very
important to analysis bank account statement properly to measure the creditwor-
thiness for credit approval. To achieve this target, a credit analyst needs to spend a
significant time for manual analysis which leads to delay credit approval and some-
times inaccurate analysis diverts to take wrong approval. So, at present, automated
bank account statement analysis is a big demand in the financial sector. This model
will overcome the aforementioned limitations and serve the current market demand.
For targeting to achieve this desired goal, the whole process has been divided into 4
basic segments. The first segment entails converting pdf to text by using a python
library (pdftotext), the second one emphasis on correction raw text file (.txt) data
by removing unnecessary characters and spaces and do formatting as per need, the
third segment consists of parsing formatted text (.txt) and retrieving desired trans-
actional information, and finally the fourth segment stores the desired information
into a customer database.

Keywords: Bank Account Statement; Customer Database; Microsoft SQL; Finan-
cial Sector; Credit Approval; Python; pdftotext
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Chapter 1

Introduction

1.1 Background Analysis

A bank statement is a financial transactions summary document for the specific pe-
riod of any account which is provided by the financial institution. Currently, most
of the financial institutions provided bank statement to customers as pdf version[1]
through e-mail or made it available to download statement through internet banking
as per customers’ need.

To avail any amount of credit from any financial institution, customer must need to
submit existing bank accounts’ statements to the financial institution.

Now a days, the financial sector is looking to approve credit proposal swiftly and
accurately by targeting to earn more profit and reduce non-performing loan (NPL).
Besides, this sector is getting so competitive due to numerous companies and their
offered products’ are very close. Therefore, companies are eagerly looking to cus-
tomer satisfaction and customer retention by providing better service. Consequently,
currently most of the financial companies are focusing to do digitalization[5], [11]
their services through automation.

In this regard, automated bank account statement extraction can have a signifi-
cant role to take credit approval decision swiftly and accurately for the growth and
achievement of companies as well as better service to customers. To achieve this
target, through automation pdf bank statement needs to be extracted into text file
[24] and preserved into a customer database for detail analysis.

1.2 Motivation

Manually bank account statement analysis by credit analyst is very time consuming
which leads to delay credit approval and sometimes there is a chance to do mistake
which leads to non-performing loan, by which companies experience huge loss [21].

So, if bank account statement’s information can be extracted properly and store
transactions information[26] into a customer database, by using reporting tool nec-
essary analytical reports and graphs can be presented to Credit analyst. Conse-
quently, the whole analysis will be faster than manual process as well as it can be
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avoid to manual mistake.

1.3 Objective

The desired goal of this project is to extract pdf[8], [15], [26] bank account statement
into text file by using python library (pdftotext)[25] which is further formatted and
processed. As a result, statement summary and transactions details information are
extracted which is finally stored into a customer database.

1.4 Contributions

There are few challenges after converting pdf statement to text because the converted
text doesn’t follow any format[16] so that it is quite difficult to extract required in-
formation properly. So we focus to apply logics on converted text[5] to do format
in such a way so that unnecessary texts can be easily identified and bypassed and
grabbed only desired information[20].

Moreover, in the formatted text, we found statement summary info available in
the first page and last page also, so we developed a logic to catch summary info in
such a way which works properly for any size of statement[6]. In addition, in trans-
action details section, we noticed only first row shows the forward balance where
there is no transaction date and sometimes transaction’s particular splits into new
row and transaction header info is also available in all pages. Consequently, we built
few logics by targeting to grab transactions details properly[4].

1.5 Project Outline

The project report has been structured in the following way:
Chapter 2 comprises the related work
Chapter 3 proposed model
Chapter 4 contains Experimental setup, Result analysis and Comparative analysis
Chapter 5 contains conclusion and future work

2



Chapter 2

Related Work

PDF format is very useful because it stores the structure of the document across any
platforms [14], [15]. Though, PDF allows the shield of the look of any document,
it does may not be possible to do logical representation of the text accurately [3],
[24]. After extraction text from PDF files, firstly it is noticed that text streams can
resemble to many objects: a character, a word, a partial word, a line etc. Secondly
sometimes extracted text order does not follow the order of reading text [20]. So,
during text extraction from a PDF file, it is quite vital to recognize reconstruction
component of a word and order component of a reading sequence. To analysis PDF
data, at first, PDF[1] needs to be converted into HTML and after that, it is very
important to do detail analysis by using the HTML tags[7]. After conversion into
HTML format, it needs to focus on all the information which is related to text for-
matting because it is important for detail analysis. There are a variety of conversion
tools to convert from PDF to HTML document. The quality of the tools have been
evaluated by checking the reading text and after conversion, structural loss related
with each tool[19]. There are few additional activities in PDF to HTML text detec-
tion approaches that retain layout and font information, table detection, extraction
and annotation[18] and analysis using white spaces [22]. To analyze PDF layout
and content properly, HTML conversion technique is a very good approach[23].
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Chapter 3

Proposed Model

3.1 Brief Overview

In this proposed model, the whole system has been designed in very efficient ap-
proach and segmented into 4 parts. The first segment consists of converting bank
account statement from pdf to text by using a popular python[12] library (pdfto-
text) [25]. After conversion, the second segment mainly focuses to remove unwanted
character, space, line, etc.[6] and formats in such a way so that necessary informa-
tion can be extracted very easily and quickly [4]. Later, the third segment gives
emphasis to apply logics in formatted text for retrieving statement summary and
transaction details. Finally, the fourth segment is mainly responsible to establish
database connectivity for storing statement information into database. Figure 3.1
depicts the whole process in block diagram.

Figure 3.1: Block Diagram of the Proposed Model

3.2 Converting PDF to Text

For converting pdf bank account statement to text, a popular python[12] library
(pdftotext) has been used which can convert password protected pdf file easily and
quickly[25]. Interestingly, we just need to call pdftotext class by passing parameters
such as file password, input file path and output file path. We observe that 10 to 15
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pages statement can be converted within a few seconds and stored raw text file in
output directory. Figure 3.2 shows Sample Bank Account Statement (pdf version)
and Figure 3.3 describes Converted Raw Text of Sample Bank Account Statement.

Figure 3.2: Sample Bank Account Statement (pdf version)

Figure 3.3: Converted Raw Text (.txt) of Sample Bank Account Statement
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3.3 Correction Raw Text

After converting pdf file to text, many unnecessary characters and spaces are found
in Raw text (.txt) file [20]. Therefore, it is quite difficult to apply any algorithm
to retrieve necessary information[17]. That’s why, few actions have been taken
to remove unwanted characters and spaces and formatted text[13]. Consequently,
formatted text file (.txt) has been produced. Figure 3.4 shows the Formatted Text
of Sample Bank Account Statement.

Figure 3.4: Formatted Text File (.txt) of Sample Bank Account Statement
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3.4 Parsing Formatted Text

This is the third segment of entire process which is mainly responsible to retrieve
necessary transactional information by scanning the whole formatted text file (.txt)
data[6]. Firstly, blank line and page footer line have been bypassed and picked up
rest of the lines from formatted text file[7]. Then, starting point and end point
of transaction details have been identified and scanned in this area. One of the
challenging parts is “Forwarded Balance” which is the starting line of transaction
details but it’s different with other lines, so this line has been addressed separately.
Another challenging part is sometimes transaction’s particular split into new line[2].
So, during scanning each line, its need to check that whether transactions particular
is split into the next line.

Moreover, statement summary part stands just above of the starting point of trans-
action details and just above of end point[1]. Figure 3.5 displays the output of
the Statement Summary and Details of Sample Bank Account Statement which are
recognized in this segment.

Figure 3.5: Statement Summary and Details of Sample Bank Account Statement
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3.5 Preserving Statement Info into Database

This segment focuses on to preserve transactions summary and details into database.
At first, it establishes a connectivity with database. Then it executes SQL stored
procedure by passing summary data. After successful insertion, a reference id is gen-
erated which is used to store details transactions. Later, similarly details transac-
tions are inserted into database with reference id. Figure 3.6 and Figure 3.7 portray
few Statement Summary and corresponding Transactions Details from Database
Table.

Figure 3.6: Statement Summary from Database Table

Figure 3.7: Statement Transactions Details from Database Table
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3.6 Algorithm

Here is the algorithm of the whole process:

//Convert pdf to text
Procedure ConvertPDFTOText (InPath, OutPath, FilePassword)
Begin

Execute pdftotext FilePassword, InPath, OutPath

End

//Formatting RAW TEXT

Procedure FormatRAWTEXT (OutPath)
Begin

SET textfile = READ(OutPath)

SET textfile = by replacing special character (page break) by empty character

from textfile

SET textfile = by replacing large space by pipe char from textfile from textfile

//Still remaining multi space will

SET textfile = by replacing multi-space by single space from textfile

RE-WRITE (textfile, OutPath)

End

Procedure ParseText (OutPath, MasterInfo[], DetailsInfo[])

Begin

SET statementStart = 0

SET statementEnd = 0

SET lines[] =null

SET txtFile=READ (OutPath)

FOR line in txtFile
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IF length of line equal to 1 or “Page” in line THEN

Pass

ELSE

Append line in lines array

END IF

END FOR

FOR row in range lines.len()

IF ”PARTICULARS” in lines[row] and statementStart = 0 THEN

SET statementStart = row

ELSE IF ”Reward” in lines[row] and statementEnd = 0 THEN

SET statementEnd = row-1

Break;

END IF

END FOR

//Pick Statement Summary

SET statementperiod = the value of lines[statementStart-1];

SET issuedate = the value of lines[statementStart - 2];

SET currency = the value of lines[statementStart - 3];

SET acctype = the value of lines[statementStart - 4];

SET accno = the value of lines[statementStart - 5];

SET refandcid = the value of lines[statementStart - 6];

SET ref = the value of refandcid[0] after split by ‘:’

SET cid = the value of refandcid[1]

After splitting lines[statementEnd] by pipe char

10



SET totalwithdraw = the value of lines[statementEnd][-3]

SET totaldeposit = the value of lines[statementEnd][-2]

SET totalbalance = the value of lines[statementEnd][-1]

Append [statementperiod, issuedate, currency, acctype,accno, ref, cid,

totalwithdraw, totaldeposit,totalbalance] in MasterInfo[] array

//Pick Statement transaction details

FOR row in range (statementStart, statementEnd)

//Consider only balance forwarded line

IF ”PARTICULARS” not in lines[row] and ”Balance” in lines[row] THEN

SET startdate = the value of statementperiod by splitting pipe char and

getting 2nd value from last

SET transparticular = the value of lines[row] by splitting pipe char and

getting 1nd value from starting

SET withdraw = the value of lines[row] by splitting pipe char and

getting 2nd value from starting

SET deposit = the value of lines[row] by splitting pipe char and

getting 3rd value from starting

SET balance = the value of lines[row] by splitting pipe char and

getting 4th value from starting

SET balanceforward [] = [startdate, transparticular, withdraw,

deposit, balance] this data set

Append balanceforward in DetailsInfo[] array

END IF

// consider other transactional lines
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IF ”PARTICULARS” not in lines[row] and ”Balance” not in lines[row] THEN

//Consider this line is solid transactional line

IF length of lines[row] by splitting pipe char greater than 4 is true THEN

SET txndate = the value of lines[row] by splitting pipe char and

getting 1st value from starting

SET balance = the value of lines[row] by splitting pipe char and

getting 1st value from last

SET deposit = the value of lines[row] by splitting pipe char and

getting 2nd value from last

SET withdraw = the value of lines[row] by splitting pipe char and

getting 3rd value from last

SET withdrawstartingposition = the value of starting position of

withdraw

SET particulars = the value of lines[row] from

txndate to withdrawstartingposition
//Check whether Trans particular split into new line

IF length of lines[row+1] by splitting pipe char less than 3 is true THEN

SET particulars = the value of particulars and the value of

lines[row + 1]

END IF

Append [startdate, transparticular, withdraw, deposit,

balance] in DetailsInfo[]

END IF

END FOR
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End

Procedure DatabaseManager (MasterInfo[], DetailsInfo[])
Begin //Establish connection with Database

Conn=DBConnection()

//Store Master info into Database

Execute Database SP by passing MasterInfo [] and

picking reference ID after

inserting data into master table in database

FOR row in DetailsInfo[]

Execute Database SP by passing row values with MasterID

END FOR

Close Conn

End

//Starting Position of the program

Function Main ()

Begin

SET InPath to Input file path

SET OutPath to Output file path

SET FilePassword to File password

//Convert pdf to text and generated text file will be saved in OutPath

Call ConvertPDFtoText (In Path, OutPath, File Password)

// Format RAW Text from OutPath

Call FormatRAWTEXT (OutPath)
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//Parse Formatted Text

Call ParseText (OutPath, MasterInfo [], DetailsInfo [])

//Store statement info into database

Call DatabaseManager (MasterInfo[], DetailsInfo[])

End

14



Chapter 4

Experimental setup, Result
analysis and Comparative analysis

4.1 Data Collection

Since transactional data poses many issues, in this experiment mainly different pe-
riods of my savings account statements of BRAC Bank Ltd have been used. Since
the format of the statements of all customers in BRAC Bank is same, lack of other
customers’ statement doesn’t do any worse impact in this current experiment. Be-
cause the goal of this experiment is to extract transactional information from pdf
statement and store into a customer database perfectly. For this research, 12 state-
ments of 2 accounts with a variety of statement periods are used. Figure 4.1 shows
the list of account statements which have been used.

Figure 4.1: List of account statements
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4.2 Result Analysis

During statement processing, at first password protected pdf statement is converted
to text format by using python library pdftotext [7], as explain in section 3.2. After
that, the necessary formatting is applied and saved back to the text file, as explain
in section 3.3. Then, formatted text is parsed and extracted statement information,
as explain in section 3.4 and finally extracted statement information is stored into
a customer database, as explain in section 3.5. By applying the aforementioned
approach, all 12 statements have been extracted successfully without any crash and
preserved into the database properly. Statement information has been split into two
categories: one – statement summary which has been stored into statement sum-
mary info table in database, second – statement details which has been stored into
statement details info table by keeping relation id with summary info in database
level. Accordingly, in summary info table, we have found 12 records with all proper
information which depicts in figure 4.2.

Figure 4.2: Statement Summary info in database table

Moreover, in statement details info table, we have also found in total 1146 records
of 12 statements along with summary reference id. In the pdf statement, mentioned
in figure 4.3, few particulars have been split into next line and date is missing in
balance forward line. However, in the database table, date of balance forward line
has been filled by statement start date and particulars have been picked up perfectly
which depicts in figure 4.4.

Figure 4.3: Sample pdf statement by mentioning problem area
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Figure 4.4: Details Info of sample pdf statement in database table

4.3 Comparative Analysis

In the related works, many sorts of off the shelf conversion libraries such as camelot,
tabula, pypdf2, pdftotext which have been used as per nature of the content of the
pdf document and expectation mentioned in table recognition from pdf [9], [10],
[17], converting pdf to html [3], [14], extraction pdf to structured xml format [8],
pdf to text extraction [24] etc. However these libraries only do the conversion and
generate only raw data which contains many unexpected characters, distorted char-
acters, space, lines, page break etc. So after conversion, they applied customize
logics to eliminate unnecessary characters and properly formatted raw data. After
that, based on expected result, they applied own algorithm to grab the targeted
output from raw data. So, formatting technique and algorithm will be varied based
on the content of the pdf document.

However, in this experiment, pdf bank account statement of BRAC bank has been
used and the content and format of this pdf document is different with other docu-
ments. Besides, the content and format of account statement of different organiza-
tion can be different. At first, we extracted pdf statement to text by using python
library pdftotext[25] and then, applied own logics to do correction raw text and
finally applied own algorithm, mentioned in section 3.6, to grab statement summary
and details information. Therefore, after result analysis, we found all extracted data
grabbed and stored into a SQL database properly.
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Chapter 5

Conclusion and Future Work

5.1 Conclusion

Bank Account Statement (.pdf) extraction through automation plays a pivotal role
in the financial sector. With the help of this automation, credit approval decision can
be taken more accurately and quickly. So, manual effort can be reduced significantly
as well as more credit proposal can be processed. As a result, it helps to earn more
revenue and reduce non-performing loan for the organization

5.2 Future Work

In future work we can attempt to extract different types of bank account statement
of different organizations and make it a central tool which is capable to process any
organization’s statement. Since, this model mainly focuses to extract pdf and store
into a database, in future an analytical tool can be developed which will present
analytical reports in different dimensions such as source wise total deposit graph
during the statement period, withdrawal report or graph based on different purpose
etc.
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[8] H. Déjean and J.-L. Meunier, “A system for converting pdf documents into
structured xml format,” in International Workshop on Document Analysis
Systems, Springer, 2006, pp. 129–140.

[9] S. Mandal, S. Chowdhury, A. K. Das, and B. Chanda, “Detection and seg-
mentation of table of contents and index pages from document images,” in
Second International Conference on Document Image Analysis for Libraries
(DIAL’06), IEEE, 2006, 12–pp.

[10] T. Hassan and R. Baumgartner, “Table recognition and understanding from
pdf files,” in Ninth International Conference on Document Analysis and Recog-
nition (ICDAR 2007), IEEE, vol. 2, 2007, pp. 1143–1147.

[11] Y. Liu, K. Bai, P. Mitra, and C. Giles, “Searching for tables in digital docu-
ments,” in Ninth International Conference on Document Analysis and Recog-
nition (ICDAR 2007), IEEE, vol. 2, 2007, pp. 934–938.

[12] G. Van Rossum et al., “Python programming language.,” in USENIX annual
technical conference, vol. 41, 2007, p. 36.

19



[13] Y. Li, R. Krishnamurthy, S. Raghavan, S. Vaithyanathan, and H. Jagadish,
“Regular expression learning for information extraction,” in Proceedings of the
2008 Conference on Empirical Methods in Natural Language Processing, 2008,
pp. 21–30.

[14] D. Jiang and X. Yang, “Converting pdf to html approach based on text de-
tection,” in Proceedings of the 2nd international conference on interaction
sciences: Information technology, culture and human, 2009, pp. 982–985.

[15] S. Marinai, “Metadata extraction from pdf papers for digital library ingest,”
in 2009 10th International conference on document analysis and recognition,
IEEE, 2009, pp. 251–255.

[16] E. Oro and M. Ruffolo, “Trex: An approach for recognizing and extracting
tables from pdf documents,” in 2009 10th International Conference on Docu-
ment Analysis and Recognition, IEEE, 2009, pp. 906–910.

[17] ——, “Trex: An approach for recognizing and extracting tables from pdf doc-
uments,” in 2009 10th International Conference on Document Analysis and
Recognition, IEEE, 2009, pp. 906–910.

[18] W. Wagner, “Steven bird, ewan klein and edward loper: Natural language
processing with python, analyzing text with the natural language toolkit,”
Language Resources and Evaluation, vol. 44, no. 4, pp. 421–424, 2010.

[19] M. P. Eve, “Metadata handling for open access journal pdfs,” martineve. com,
2012.

[20] K. Goslin and M. Hofmann, “Cross domain assessment of document to html
conversion tools to quantify text and structural loss during document anal-
ysis,” in 2013 European Intelligence and Security Informatics Conference,
IEEE, 2013, pp. 100–105.

[21] A. S. Alshatti, “The effect of credit risk management on financial performance
of the jordanian commercial banks,” Investment management and financial
innovations, no. 12,№ 1 (contin. 2), pp. 338–345, 2015.

[22] S. Khusro, A. Latif, and I. Ullah, “On methods and tools of table detection,
extraction and annotation in pdf documents,” Journal of Information Science,
vol. 41, no. 1, pp. 41–57, 2015.

[23] M. O. Perez-Arriaga, T. Estrada, and S. Abad-Mota, “Tao: System for table
detection and extraction from pdf documents,” in The Twenty-Ninth Interna-
tional Flairs Conference, 2016.

[24] H. Bast and C. Korzen, “A benchmark and evaluation for text extraction
from pdf,” in 2017 ACM/IEEE Joint Conference on Digital Libraries (JCDL),
IEEE, 2017, pp. 1–10.

[25] J. A. Palmer, “Pdftotext,” Retrieved May, vol. 25, p. 2020, 2020.

[26] U. Kasi, “Extraction of bank transaction data and classification using naive
bayes,”

20


	Declaration
	Approval
	Ethics Statement
	Abstract
	Dedication
	Acknowledgment
	Table of Contents
	List of Figures
	List of Tables
	Nomenclature
	Introduction
	Background Analysis 
	Motivation 
	Objective 
	Contributions
	Project Outline

	Related Work
	Proposed Model
	Brief Overview
	Converting PDF to Text
	Correction Raw Text
	Parsing Formatted Text
	Preserving Statement Info into Database
	Algorithm

	Experimental setup, Result analysis and Comparative analysis
	Data Collection
	Result Analysis
	Comparative Analysis

	Conclusion and Future Work
	Conclusion
	Future Work

	Bibliography

