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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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Nomenclature

The next list describes several symbols & abbreviation that will be later used within
the body of the document

MsSQL Microsoft Structured Query Language
NPL Non-Performing Loan

PDF Portable Document Format
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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



avold 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



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].



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.

Get PDF Bank
Statemnent Convert pdf to Text Correction Raw Text Formatted Text
2
Statement Summary '7

¥ [y
6

Apply Logics to

extract statement info

Database Manager

v

5 8 9
Statement Details
7

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.
Issue Date : Oczober 01, 2020

STATEMENT OF ACCOUNT FOR THE PERIOD OF 01-Jul-201% TO 30-Jun-2020

N
Gl-ul 0.0
02-Jul-201% k Towsr ATHM DHANA ED o0 14, 620,48
£13 o2
) 4, 620,58
o.o0 2,120,800
1] 120.88

o $,108.08
o0 6, 104,25
Ll=Jul-I01F TMANA BD oo 04,89
lé=Jul=201 THANE BD o 104.88

4 DHEAFR ED G.e0 B, L0400
d DHANA BD o.00 5, £04.25
Lh -0
EEASH KUMAR NANDI Page 1 of 10

Figure 3.2: Sample Bank Account Statement (pdf version)

File Edit Format View Help

Account Trve sams AccoT o
Corrency sor
Issue Date october a1, 2020
STareno o accomr ron e sExzon or 132019 i 30-3un-2020
ot sarTICULARS g0 wrnon oepostT aaLance
Balance Foruard .20 o0 18,235.35
1312019 [ awr reeaens 100.00 aloa 18,135 35
11301 2013 o W valvac nr 15,00 ey 1812035
reE-2019
23012015 DR i Touer: A o © 350,00 [ 14,620.89
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73012015 o T D © 16,806.20 [ s
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57508
&7-3u1-2015 T8/e2a1T8 se 1 s 38,000.08 38,120.89
7301 2015 DR DUTOH BANGLA P o, 16,515.00 .00 13,605 35
DhAK) 1581 1616 ez
53012019 U anix Touer: s owa © 3,500.00 .00 505,89
Jise11B16 m—e
12 TI6R6TT 3/ /0T 0173047558 3,001)00 0 610080
H
12 Cuomjanix Touer: s owa © 5,50.00 .00 aa9
/15811816 s
CuoRanix Touer-1n0 o © 500,09 .00 10085
J1se11816 mmmme
18/02833 Personal oo 15,000.08 15,100.85
DR i Touer: A o © 350008 [ 1868 83
J1sen1e161mamm002
17-301-2815 R i Touer-20d s © 150,00 [ 510085
1581101613050
18-301-2815 R i Touer-20d s © 150,00 [ 5,600.85
Jissne1c1mme
2818 DR SAINE R o © ot [ 1,088
Ervenras
azcasw xuvae avox Page 1 oof 12
oare PARTICULARS om0 R oerosTT naLawce
2302018 o iiann a0 sowor .00 5.
DA 8715611616 TR
2302018 187013585 /Personsl oo 18,008.00 10,0835
24012015 e Tourn w0 350,00 [ Py
o apseneisier
28-301-2815 GonoTTAT a5t wom = 350008 [ 2,088
o Lsa o6 L
28-301-2815 e Touer: A o © re00.00 [ 5.
Jiseneiermm
25-1u1-2018 18704314 Jselt .8 58,000.08 53,085.83
25000 2018 CuR i Touer: s owa © 3,50.00 .00 16,585 85
Jise118161 e
303012015 T0/E77/095046/0C /0L 1067281 2,00.00 0 aa,585.85
57508
a1z Cuom Touen o 2,50.00 .00 2,085,858
B anseersimmes:
e1-au-2019 cunawrx ToueR w0 3,500.00 .00 18,5885
0 ansenteisrmmes
o6-aug-2019 sers 15,000.00 .00 13,5885
B g 2815 Tourn w0 ,500.08 ey 150083 35
n v
< >
Ln 40, Col 121 60%  Windows (CRLF)  UTF-8

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



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
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

to retrieve necessary information|[17].

of Sample Bank Account Statement.

E
I
I
I
I

ile  Edit Format View Help

Account| Type| : SAVINGS| ACCOUNT

Currency| : BDT

Issue| Date| : October| 61, 2828

STATEMENT| OF ACCOUNT| FOR THE| PERIOD| OF @1-Jul-2819| TO 38-Jun-2028

DATE| PARTICULARS| CHQ.NO| WITHDRAW| DEPOSIT| BALANCE

Balance| Forward| ©.00| ©.00| 18,235.89

@1-Jul-2819| HF YRLY AC MNT FEE-2019| 1ee.ee| ©.8@| 18,135.89
@1-Jul-2819| VAT ON HF YRLYAC| MNT| 15.@8| e.ee| 18,128.89

FEE-2819

2-Jul-2019| CWDR/Anik| Tower| ATM DHAKA| BD| 3,500.80| @.80| 14,620.89
F1581181613 ag2

87-1ul-2819| CWDR/HAZICAMP| DHAKA| BD| 10,000.00| @.00| 4,5620.89
J15el11elel3r "~ 382

87-1ul-2019| CWDR/HAZICAMP| DHAKA| BD| 2,500.08| @.00| 2,120.89
/15811@1613° @2

@7-Jul-2819| IB/EFT/@18662/0C/NBEL/10676081| 2,000.00| @.88| 120.89
657589

87-Jul-2019| 1B/824176/self| 0.08| 30,000.80| 30,120.89

@7-Jul-2019| CWDR/DUTCH-BANGLA| BANK LTD.| 16,515.0@| ©.e@| 13,605.89
DHAK,/1581181613 - - @82

9-Jul-2019| CWDR/Anik| Tower| ATM DHAKA| BD| 4,500.20| @.80| 9,185.89
Jlsellaelels___3e2

11-Jul-2819| INH/886774/BKS/0T/8173447998| 3,001.008| 9.00| 6,104.89

5]

11-Jul-2819| CWDR/Anik| Tower| ATM DHAKA| BD| 5,500.00| ©.98| 6504.89
F1581181613722882

14-7u1-2019| CWDR/Anik| Tower-2nd| DHAKA| BD| 500.008| ©.88| 104.89
F15811al1el13"" @82

15-Jul-2019| IB/@28339/Personal| ©.8@| 15,000.00| 15,104.89
15-7ul-2019| CWDR/Anik| Tower| ATM DHAKA| BD| 4,500.00| @.00| 1@,504.89
/15811816137 "aa2

17-Jul-2019| CWDR/Anik| Tower-2nd| DHAKA| BD| 2,500.20| @.@@| 8,104.89
F15811alel3r™ " 382

18-Jul-2019| CWDR/Anik| Tower-2nd| DHAKA| BD| 2,500.80| @.80| 5,684.89
/1581181613 g2

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



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)
datal6]. 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[l]. Figure 3.5 displays the output of
the Statement Summary and Details of Sample Bank Account Statement which are
recognized in this segment.

C:\Users\bikash28131\AppData‘\Local\Programs\Python\Python37\python.exe E:/Python/Work/StatementPDFtoDB.

FERELERERRLRRESEL SRS At oment SUMMArY FEEEEEEEEEL R Rk

"statement_pericd" : STATEMENT OF ACCOUNT FOR THE PERIOD OF @1-Jul-2819 TO 38-Jun-2828

> "issue_date” : October 81, 2828
4 "cid" : 1613

= racc_no" : 15811816131 882

E "acc_type" : SAVINGS ACCOUNT

u

"currency” : BDT

"total withdraw" : 1,611,268.79
"total deposit™ : 1,654,798.85
"total balance™ : 61,757.95

FEEEEEFLF R LR R R CE b ament DotgllsFFrersrrsririrkrkrkrksrss

['®@1-Jul-2819', 'Balance Forward', '@.8@', '@.88', '15,235.89"]

['®1-Jul-2819"', 'HF YRLY AC MNT FEE-2819', 'l@@.eR', '@.ee', '18,135.389']

['@1-Jul-2819", 'VAT ON HF YRLYAC MNT FEE-2@19', '15.88', '@8.80', '183,128.89"]

["®2-Jul-2819", 'CWDR/Anik Tower ATM DHAKA BD /1501181613 ge2', '3,5ee@.80', '@.88', '14,520.89']
['@7-Jul-2819", 'CWDR/HAZICAMP DHAKA BD /1501181613 ge2', 'le,ee0.98', '9.88', '4,520.89']
['@7-Jul-2819', 'CWDR/HAZICAMP DHAKA BD /15@11@1613°°7382', '2,568.88', '@.@0', '2,128.859']
['@7-Jul-2819', 'IB/EFT/@18662/0C/NEL/18678@1 657589', '2,6@8.88', '6.00", '128.89')
['@7-Jul-2019', 'IB/@24176/self’, '0.80', '30,000.08', '38,128.89']

['@7-Jul-2819', 'CWDR/DUTCH-BANGLA BANK LTD. DHAK/1581181613 e@2', 'le,515.88', '@.@@', '13,6@5.89')

['@9-Jul-2819', 'CWDR/Anik Tower ATM DHAKA BD /158118161377 "@@2', '4,560.80', '@.88', '9,185.89"]
["11-Jul-2819', 'INH/@@6774/BKS/0T/@173447998 @', '3,88l.80', '8.80"', '6,184.39']

Figure 3.5: Statement Summary and Details of Sample Bank Account Statement



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.

[ Results 2 Messages
statement_period

issue_date  cumency acc_type Account_No CID

! STATEMENT OF ACCOUNT FOR THE PERIOD OF 01:ul-2019 TO 30-un-2020 20201001 BDT SAVINGS ACCOUNT ~ 1501101613°°D02 01613
STATEMENT OF ACCOUNT FOR THE PERIOD OF 08-Nov-2018 TO 07-May-2019 20190507 BDT SAVINGS ACCOUNT  1501101613°°001 01613
3 3 STATEMENT OF ACCOUNT FOR THE PERIOD OF 11-Feb-2020 TO 09-Aug-2020 20200809 BDT SAVINGS ACCOUNT ~ 1501101613°°002 01613

total_withdraw  total_deposit  total_balance

1611268.79
4230646 46
910042.29

Figure 3.6: Statement Summary from Database Table

R Results EF Messages

tran_date

1 ¢ 20190701
2 2015-07-01
31 20190701
4 1 201807402
5 1 20190707
1 20190707
71 20190707
3 1 20190707
5 1 20190707
10 1 20190708
11 20190711
121 20190711
1301 20190714
141 20190715
15 1 20190715
16 1 20190717

71 20190718
181 20190721
19 1 20190722
20 1 20180723
211 20190724
2 1 20130728
23 1 20130728

tran_particulars

Balance Forward

HF YRLY AC MNT FEE-2019

VAT ON HF YRLYAC MNT FEE-2019

CWDR/Anik Tower ATM DHAKA BD /15011016130 = 302
CWDR/HAZICAMP DHAKA BD /1501101613 =302
CWDR/HAZICAMP DHAKA BD /1501101613077002
IB/EFT/018662/0C/NBL/1067001 657509

|B/D24176/self

CWDR/DUTCH-BANGLA BANK LTD. DHAK/1501101613C_2002
CWDR/Anik Tower ATM DHAKA BD /15011016130 002
INH/DDE774/BKS/OT/01734475598 0

CWDR/Anik Tower ATM DHAKA BD /15011016130 002
CWDR/Anik Tower-Znd DHAKA BD /15011016130 002
|B/028335/Personal

CWDR/Anik Tower ATM DHAKA BD /1501101613 - 102
CWDR/Anik Tower-Znd DHAKA BD /1501101613 = 002
CWDR/Anik Tower-Znd DHAKA BD /1501101613777002
CWDR/SHAJAHANFUR DHAKA BD DHA/1501101613777002
CWDR/MIKUNJA APON SOMOY

|B/034585/Personal

CWDR/ANIK TOWER 3RD DH A/A15011016130 002
CWDR/UTTARA JASIM UDDIN BR. DHAK/15011016130° 302
CWDR/Anik Tower ATM DHAKA BD /1501101613 = 302

withdraw
0.00
100.00
15.00
3500.00
10000.00
2500.00
2000.00
0.00
16515.00
4500.00
3001.00
5500.00
500.00
0.00
4500.00
2500.00
2500.00
4515.00
1000.00
0.00
3500.00
4500.00
2000.00

deposit
0.00
0.00
0.00
0.00
0.00
0.00
0.00
30000.00
0.00
0.00
0.00
0.00
0.00
15000.00
0.00
0.00
0.00
0.00
0.00
10000.00
0.00
0.00
0.00

1654790.85
413020062
919150.00

balance
1823585
18135.85
18120.85
14620.85
4620.85
2120.85
120.89
30120.85
13605.85
5105.89
6104.89
604.85
104.89
15104.85
10604.85
8104.85
5604 85
10859.85
89.89
10085.85
6589.89
2085.85
89.89

Figure 3.7: Statement Transactions Details from Database Table



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, Mastern fol], Detailsin fo[])
Begin
SET statementStart = 0
SET statementEnd = 0
SET lines[] =null
SET txtFile=READ (OutPath)

FOR line in txtFile



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 DetailsInfol]
END IF

END FOR
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End

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

Conn=DBConnection()
//Store Master info into Database
Execute Database SP by passing MasterInfo [| and
picking reference 1D after
inserting data into master table in database
FOR row in DetailsInfol]
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 (MasterInfol], DetailsInfol])

End
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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.

Mame

BRAC_BAMK_STATEMENT_0001_01Jan19_05May19.pdf
BRAC_BANK_STATEMENT_0001_01Jul19_30)un20.pdf
BRAC_BANK_STATEMENT_0D01_04Apr19_010ct19.pdf
BRAC_BANK_STATEMENT_0D01_08Nov18_07TMay19.pdf
BRAC_BANK_STATEMENT_0002_01Jul18_30)un19.pdf
BRAC_BANK_STATEMENT_0D02_01Jul18_22Aug19.pdf
BRAC_BANK_STATEMENT_0002_01Jul18_30)un20.pdf
BRAC_BANK_STATEMENT_0D02_01Mar18_20Mar19.pdf
BRAC_BAMK_STATEMENT_0002_10May20_09Aug20.pdf
BRAC_BAMK_STATEMENT_0002_11Feb20_08Aug20.pdf
BRAC_BAMK_STATEMENT_0002_155ep19_23Mar20.pdf
BRAC_BAMK_STATEMENT 0002_160ct19_300ct19.pdf

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.

Results Bl Messages

ID  Statement Period lssue date Cumency  Account Type Account No. Customer ID  Total Withdraw  Total Depost  Total Balance
i1 | STATEMENT OF ACCOUNT FOR THE PERIOD OF 01-Jan-2019 TO 05-May-2019 20190505  BDT SAVINGS ACCOUNT  1501101613) 001 01613 3871705.71 3923383.85 16661364
"3 STATEMENT OF ACCOUNT FOR THE PERIOD OF 08-Now-2018 TO 07-May-201% 20130507 BDT SAVINGS ACCOUNT 1501101613 001 01613 4230646 46 413020062 15701364

3 STATEMENT OF ACCOUNT FOR THE PERIOD OF 04-Apr-2019 TO 01-0ct-2019 20191001 BDT SAVINGS ACCOUNT 1501101613 D01 01613 441412582 467794367  353705.03

4 STATEMENT OF ACCOUNT FOR THE PERIOD QF 01-Jul-2019 TO 3(-Jun-2020 2020-11-21 - BDT SAVINGS ACCOUNT 1501101613 001 01613 6239460.82 613752416 2681445

5 STATEMENT OF ACCOUNT FOR THE PERIOD OF 01-Mar-2018 TO 20-Mar-2019  201303-20 BDT SAVINGS ACCOUNT 1501101613 002 01613 91558323 87783732 5853.49

[ STATEMENT OF ACCOUNT FOR THE PERIOD OF 23-Jul-2019 TO 22-Aug-2019 20180822 BDT SAVINGS ACCOUNT 1501107613 D02 01613 82515.00 83500.00 1074.89

7 STATEMENT OF ACCOUNT FOR THE PERIOD OF 01-Jul-2019 TO 22-Aug-2019 20130822  BDT SAVINGS ACCOUNT 1501101613 002 01613 145661.00 128500.00 1074.89

8 STATEMENT OF ACCOUNT FOR THE PERIOD OF 16-0ct-2019 TO 300ct-2019  2019-10-30  BDT SAVINGS ACCOUNT 1501101613 002 01613 70515.00 78500.00 2644239

k] STATEMENT OF ACCOUNT FOR THE PERIOD OF 15-5ep-2015 TO 13-Mar-2020 20200313  BDT SAVINGS ACCOUNT 15011016131 D02 01613 835792.50 83602085 3398.24

10 STATEMENT OF ACCOUNT FOR THE PERIOD OF 11-Feb-2020 TO 09-Aug-2020  2020-08-09 BDT SAVINGS ACCOUNT 1501101613 002 01613 910042.29 919150.00 17685.95

11 STATEMENT OF ACCOUNT FOR THE PERIOD OF 10-May-2020 TO 03-Aug-2020  2020-08-09 BDT SAVINGS ACCOUNT 1501101613 002 01613 554102.00 545000.00 17685.95

12 STATEMENT OF ACCOUNT FOR THE PERIOD OF 01-Jul-2015 TO 30-Jun-2020 20201001 BDT SAVINGS ACCOUNT  15011016137°.002 01613 161126879 165479085  6£1757.95

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.

STATEMENT OF ACCOUNT FOR THE PERIOD OF 01-Jul-201% TO 22-Aug-2019

01101613
/HAZICAMP
1101613
/HAZICAMP
1101613/

07-Jul-2019

07-Jul-2019

07-Jul-201% IR/EFT/018662 2,000.00 0.00 120.89
07-Jul- 0.00 30,000.00
07-Jul- 16,515.00 0.00
09-Jul-2018 4,500.00 0.00 9,105.8%

14-Jul-2018

15-Jul-2018

Figure 4.3: Sample pdf statement by mentioning problem area
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FH Resuts 2 Messages

D tran_date tran_particulars withdraw  deposit balance

532 7 |2018-07-01] Balance Forward i] i] 18236
533 7 20150701 HF YRLY AC MNT FEE-2019 100 0 18136
534 7 20190701 VAT ON HF YRLYAC MNT FEE-2013 15 0 18121
535 7 20150702 CWDR/Anik Tower ATM DHAKA BD /1501101613777002 3500 0 14621
536 7 20190707 ICWDR!HAZICAMP DHAKA BD /1501101613 2002 | 10000 0 4621
537 7 20130707 CWDR/HAZICAMP DHAKA BD /150110161377°002 2500 0 2121
538 7 20150707 IB/EFT/018662/0C/NBL/10670016575 09 2000 i] 121
53% 7 20190707 1B/024176/gel 0 30000 21
540 7 20150707 ICWDRKDUTCH—BANGLA BANK LTD. DHAK/1501101612772002 I 16515 0 13606
541 7 20190709 CWDR/Anik Tower ATM DHAKA BD /1501101613777002 4500 i] 95106
542 7 20150711 INH/D06774/BKS/OT/01734479380 3001 0 6105
543 7 20130711 CWDR/Anik Tower ATM DHAKA BD /1501101613777002 5500 0 605
544 7 20150714 CWDR/Anik Tower-2nd DHAKA BD /1501101613077702 500 0 105
545 7 20190715  1B/028339/Personal i] 15000 15105

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 [§],
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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