Data Fundamentals Lab: Scraping Data From PDFs

Data Fundamentals: Scraping Data
From PDFs

For this lab exercise, we are going to review different data formats you will usually
come across in your work. We will start of with some of basic and common data
formats and explore open-source tools we can leverage on to get our data into a

format that is easy to work with.

In reference to the School of Data Pipeline, this lab exercise focuses on the third

stage: GET.
0 DEFINE

VERIFY

PRESENT
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Before we move forward, here is a refresher on data formats:
e Machine readable, structured: These are generated by a computer, and are
organized in rows and columns. For example - CSV (comma-separated values),

TSV (tab-separated values), Excel(.xls)

e Unstructured: These are sometimes generated by a computer, but are not
organized as data tables by the computer. For example - some PDF, Word,

and bitmap images (GIF, JPEG, PNG, BMP)

As part of your day-to-day work, you must have come across data in these file
formats:
@ Portable Document Format (PDF): These files may include charts that contain

data, but the data is saved in a unified document with text.

@ Excel file (XLS): These files save data as tables, which are readable by

spreadsheet software such as Microsoft Excel, LibreOffice Calc or Google Sheets.
@® Comma separated values (CSV): These are plain text files with each data point

separated by a comma

In order to analyse data that you find in a PDF, you will need to convert it into a

format which is machine-readable and structured (for instance to XLS format)
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Example: Bank of Tanzania Monthly Economic Review Data

BANK OF TANZANIA

MONTHLY
ECONOMIC
REVIEW

The Bank of Tanzania releases a Monthly Economic Report with valuable information
on finance such as economic indicators, interests rates and consumer price index.
Despite this vast and useful source of data made available on the Bank of Tanzania
website, they come in PDF format which makes it difficult for analysis.

Below is an example table with Selected Economic Indicators from 2011 to 2016.
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Statistical Tables

Table A1: Selected Economic Indicators

Unit 2011 2012 2013 2014 2015 2016"

-

Mational accounts and prices

1.1 Change in GDP at current prices Percent 204 16.4 155 124 139 142
1.2 Change in GDP at constant prices Percent 78 5.1 73 70 7.0 70
1.3 GDP per capita-current prices (TZS) 00D TZS 12222 14082 15828 17304 18188 21313
1.4 GDP per capita-current prices (USD) uso 7B4B B96.0 880.1 1,047 8966.5 978.0
1.5 Change in consumer price index (Inflation) Percent 126 16.1 79 6.1 5.6 52
1.6 Saving to GNDI ratio Percent 147 13.2 B7 16.7 19.4 17.3

Money, credit and interest rate s

2.1 Change in extended broad money supply (M3) Percent 182 12.5 10.0 15.6 18.8 34
2.2 Change in broad money supply (M2) Percent 15.0 16.0 109 17.0 13.4 53
2.3 Change in narrow money supply (M1) Percent 23.2 17.3 10.4 14.8 15.6 53
2.4 Change in reserve money (MOD) Parcent 176 101 113 175 156 03
2.5 Total credit o GDP ratio’ Percent 172 180 18.2 202 22.4 201
2.6 Non-governmentsector credit to GDP ratio’ Percent 14.4 147 146 15.6 1741 16.0
2.7 Ratio of credit to non-government sector to total credit Percent 838 Bz 803 773 76.0 79.5
2.8 12-Months deposit rate® Percent 80 11.3 16 0.8 10.8 1.5
2.9 Overall treasury bill rate® Percent 83 136 14.2 13.6 128 16.2
2.10 Long-term lending rate” Percent 148 16.0 15.7 16.2 15.3 156

Balance of payments

3.1 Exports of goods (f.ob) Mill. USD 50979 G5BBS2 52581 51841 53168 5661.2
3.2 Imports of goods (f.ob) Mill. USD -8B8275 -10,319.1 -11029.1 -108178 -98431 -B4636
3.3 Trade balance Mill. USD 47286 -44289 -57711 -57237 -45263 -2BO25
3.4 Current account balance Mill. USD -43808 -37686 -49885 -4B43%9 -3651.3 -21546
3.5 Overall balance Mill. USD -202.0 3262 507.9 -251.8 -240.8 -104.2
3.6 Gross official reserves Ml USD 37446 408681 46762 43772 40837 43256

3.7 Reserves months of imports (of goods and services)

Task 1: Converting PDF to Excel Using Online Tools

There are several tools that help you convert a data table within a PDF file to the
Excel format. Each uses slightly different technology and it is worth it to save
yourself time to try more than one and see which results in a cleaner data file. One
such tool that’s available online is Cometdocs.

Cometdocs works especially well if your table has a lot of shading in different colors
instead of just being a black and white table. You can access it here:
www.cometdocs.com

Let’s try working with Cometdocs to convert a PDF to Excel. Here are the steps:


http://www.cometdocs.com/
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1. Open www.cometdocs.com in your web browser
2. Click the Go to the Web App button. The screen updates.
3. Click the Upload button to upload the

bank_of _tanzania_mer_approved_april_2018_pg14 PDF to Cometdocs.
Once uploaded the file displays in the window.

CO m e t d O C S Q Public Files Help Login Create a Free Account
Import files from ¥ 0

m bank_of_tanzania_...

Drag a file to a tab below or click a tab to open it.

Convert Transfer Store Host
4. Click Convert. The screen updates with an empty box under Convert.

5. Now, click the PDF file icon in the box above, then drag-and-drop this file to
the empty box under Convert.

E SV eI EI import files from ¥ 0
a bank of tanzania_...

Drag files to the left field, select a conversion type, enter your email address and click Convert
Convert Transfer Store Host
to Word (docx Bt i aRE]
a bank_of tanzania_... E (docx) Enter your email (i ]
to. Excel (xsx) I'd like to receive more information

about PDF news, tips, and offers

to DWG (dwag)

Lm to Powerpoint (pptx)
fo® to DXF (dxf)
‘ tn UTAL (i
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6. The screen updates. Now select the conversion type to Excel (xIsx).
7. Next, enter your email address in the “Enter your email” field. Then, click
Convert. Cometdocs will now send you a hyperlink to access the converted

Excel file.

8. Open your email and click the link provided in the email from Cometdocs.

cometdocs

Dear User,

You are receiving this email because you recently performed a file conversion on
www.cometdocs.com Cometdocs Document Management System.

Your file (bank_of_tanzania_mer_approved_april_2018 pgl4.xlsx) has been successfully
converted and may be downloaded from the link below:
http:/fiwvww.cometdocs.com/download/8087162-ff76b.xIsx

Link will be valid for 24 hours, after which all data will be deleted from our servers.

9. In the browser window that opens, click the link to download the converted
Excel file.

Download

bank of tanzania_mer_approved_april 2018 pgl4.xlsx

File size: 7.47 KB

Click here to download your file




Data Fundamentals Lab: Scraping Data From PDFs

} » ZAMZAR [Emaisgdss | [reems | Logie | Rogister |

Free online fil= comersion Developer APL | Manage Files ' Formats | Blog | FAQ | Signup

Have you ever:

convert files without |
to download sof

Share Zamzar with friends !2

Jcmrt Fil&s] [ URL Converter ] { Manage Files ]I Developer API ]

Step 1 Step 2 Step 3 Step 4
Sebect files or URL to convrt Choose the format to Eniter your émail address to | Corvert (by clicking you
{up to S0MB - wank mare 7) commt o rieceive converted files: agree bo our Termg)
Choose Files. Conven files o * Convert
or drag and deop Tikes

Convert PDF to Excel Exercise

Open the following website, and try converting
bank_of _tanzania_mer_approved_april_2018_pgl4 to Excel:

http: / /www.zamzar.com /

Note: Always check the converted document if the data scraped is as the same of the
original document.


http://www.zamzar.com/
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In this exercise the Excel file is not clean and will need to be corrected with the
“replace” tool.

More Online Tools to Convert PDFs to Excel

Apart from the two online tools that you tried so far, here are two more websites
that you can use to convert PDFs to Excel:

PDF to Excel Online
gnitrn Figro Pro Manro far Bundness Ahour Mitmo
PDF to Excel Converter PDF 1o Excel FREE on your desktop for 14 days,

m 9 m s Y
RlsEres e w Tl

sl Eda any dotument, imchading
1. Select your POF fila to comvert image, piragrachs and pages

g Create POF Nikes from o or
Select your file merge and combine docLaments

g STEOO00 Dusinevees use Mitro
PO and 'S emberprise ready =

2. Email corwerted file to;
#And se much mare.

Mitra Pro is the uitimate digital document tolution
Create, menge. edit. Sign, review and profect your POF fles

e, b sl offer

3. Convert my POF 10 Bxcel o

m

By COeRTTESE & T o e 10 ol Far
TR,

To access, go to: https://www.pdftoexcelonline.com /


https://www.pdftoexcelonline.com/
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PDF to Excel Org

PDFI=XCEL== -o°-o

The Best PDF to Excel Spreadsheet Conversion Avallable
Convert PDF to Excel Free Online

STEP 1

1 Rl g B
Upload File EZT1ETY v B chosen

STEP 2
ot e NS £

H I'd like o recelve more Information about PDF news, tips, and offers

To access, go to: http: //www.pdftoexcel.org /


http://www.pdftoexcel.org/
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Task 2: Converting PDFs to Excel using Tabula

Tabula Latest Version: Tabula 1.2.1
June 4,2018

‘ ﬁ
Tabula 1.2.1 fixes several bugs in the user interface and processing backend. (Yol
can read about all the changes in the release notes.)
Download Tabula below, or on the release notes page.

Tabula is a tool for liberating data tables

locked inside PDF files. Special thanks to our OpenCollective backers for supporting our work on Tabula; if
you find Tabula useful in your work, please consider a one-time or monthly

View the Project on GitHub donation.
tabulapdf/tabul

; [ : ) ?
e i GitHub How Can Tabula Help Me?

Tabula is a tool that you can install on your computer to extract data from PDF files.
It works well for most PDFs with black and white data tables.

Installing Tabula

Here are the instructions to download and install Tabula:

1. Ensure Java is installed on your computer. You can download Java here:
https: //www java.com /en /download /

2. Open the Tabula website: http://tabula.technolo

3. Download the version of Tabula for your operating system:
o If you use Windows:

https: / /github.com /tabulapdf /tabula /releases /download /v1.2.1 /tabu

la-win-1.2.1.zip

o If you use Mac:
https: / /github.com /tabulapdf /tabula /releases /download /v1.2.1 /tabu
la-mac-1.2.1.zip

o Ifyou use Linux / Other operating system:
https://github.com /tabulapdf /tabula /releases /download /v1.2.1 /tabu
la-jar-1.2.1.zip
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http://tabula.technology/
https://github.com/tabulapdf/tabula/releases/download/v1.2.1/tabula-win-1.2.1.zip
https://github.com/tabulapdf/tabula/releases/download/v1.2.1/tabula-win-1.2.1.zip
https://github.com/tabulapdf/tabula/releases/download/v1.2.1/tabula-mac-1.2.1.zip
https://github.com/tabulapdf/tabula/releases/download/v1.2.1/tabula-mac-1.2.1.zip
https://github.com/tabulapdf/tabula/releases/download/v1.2.1/tabula-jar-1.2.1.zip
https://github.com/tabulapdf/tabula/releases/download/v1.2.1/tabula-jar-1.2.1.zip
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4. Tabula downloads as a zip file on your computer. Extract the downloaded zip
file - this creates a folder called “tabula” on your computer.

5. Go into the “tabula” folder. Run the tabula.exe or tabula.dmg program inside.
A control window may open, allow this window to run.

6. Next, a web browser will open - this is Tabula. If your web browser does not
open, use your web browser to go to: http://localhost:34555

Using Tabula

Here is an example, let’s use Tabula to extract the data table that’s included in a PDF
file. The PDF file is called bank _of _tanzania_mer_approved_april_2018.pdf

7. Once Tabula is open in your browser window, click the Browse button to
find and select bank_of _tanzania_mer_approved_april _2018.pdf . The file
name is displayed in Tabula.

8. Now, click Import. Tabula processes the PDF file, and shows a preview of
the data table included in the PDF
bank_of _tanzania_mer_approved_april _2018.pdf within the Tabula
window.

&ﬁ Tabula My Files My Templates About Help Source Code Support Tabula on OpenCollective!

Import one or more PDFs

bank_of_tanzania_mer_approved_april_2018.pdf Import

Upload Progress

bank_of tanzania mer approved april 2018.pdf

Imported PDFs

A

File Name Size Pages Date Added Remove Process

11
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9. Go to page 18 and select Table Al: Selected Economic Indicators by clicking
the top left corner of the table border and dragging the mouse pointer to the
bottom right corner, until all of the data is included in the shaded selection

area.

Statistical Tables

Table Al: Selected Economic Indicators

T
Soirce Bonk of Taraoein

E it 2011 012 2013 034 20158 2008
| National aceounts and prices

! 11Cnange n GOP &t current prices Peroant 204 164 155 124 139 142
! 17 Cnange n GOP at constani prices Percant T8 5% 73 70 70 74
! 1.3GDP per capts.current prices (T25) 006 T2 12222 14082 15828 17304 19189 2133
! 1.8 GOP per capiercurrent prices (LSD) S0 THLE 8980 9801 10471  008s 9790
! 15 Change in consumer price index (niation) Pereant 126 161 19 81 54 52
1 16 Saving © GADIralo Percan 147 132 B7 167 194 173
| Money, credin and interest res

1 2.1 Change naxended Broad menay supply (M3) Parcant B2 125 00 156 183 34
| 2.2 cnange n brand money supply (M2) Percant 150 180 109 170 134 53
: 2.3 Change n narow maney supply (M1} Peroant 22 113 104 148 158 L
1 2achange n resemve measy (M) Eercant 176 181 11 175 154 03
! 25 Towl credit io GOP msin! Percant 172 180 12 202 224 201
1 2.8 hongovernmentz=cior credit o GOP rate’ PRICEM 144 M7 148 156 171 150
i 2.7 Raiko of cradil Ip nan-govermment sector o total cradit Parcant 38 817 8F T3 TB0 795
28 12-Morhs depost rare’ Pereenl B0 113 116 108 108 1%
| 2.0 0veral ressuy o Eereant 82 138 142 1346 129 182
! 2.10t0ngterm lenaing race’ Percent 148 180 1587 182 153 158
I Balance of payments

1 3. Expons of goods (Lo} MILUSD 50079 58892 52501 51841 53168 56612
i 3.2 mgonts of goods (10.b) MILUSD  -BE275 -I03I00 (11020 -1091TE 98431 84636
| 2.3 Trade batance MIlLUSD 47298 44299 -B7TL1 STIA7 45263 2H0Z5
! 2.4 Cumens account balance MILUSD 43908 276806 49805 48439 36513 21548
1 2.50vera bwiance il USD 2020 32 SOTS 2518 2408 1042
3.6 Gross offiial reserves MILUSD 37448 4DGBL 4TE2 43772 40037 43254
1 3.7 Resenves monmis of Imports {of oods ant s6nvces)

i {eluding FDA relatad imporis) Monms 40 a1 45 a7 51 53
| 3.8 Exhange rate:

I Al averige TISUED 18574 LSTLT 18967 16628 19884 21771
i Ervd of péficed TISUSD 15667 15716 15786 17258 21485 21724
[ |

i 01U12 200213 2013014 201415 201548 200417
! Putiic tinance

! a1 cumens revenue 1 GOP ratio’ PFercent 128 128 135 129 143 158
! 42Grans o GOP ' Percanl a2 21 21 12 0% 10
| 43 curent pentiture 1o GOP raso! Prpanl 122 137 133 128 138 108
! 4.4 Development exendiure w GOP o’ Parpant 66 55 52 14 45 &8
I 4.5 Budget balance fo GOP ratio (exchuding grants)' Pafoant £2 B5 50 43 40 21
: 4.8 Budge! balants 10 GDP ralio (ncuding grams)”’ Percant <36 4.2 33 -3 35 15
| Total external debt stock MilLUSD 106700 124827 142365 158840 172228 1488511
: .1 Dishursed debt il UsSD B1863 110864 126321 145383 155481 172612
E. 5.2 nterest MILUSD 14818 13058 16048 13367 12747 13099

ot ' Colrulared on e Basis of GOP &t cumentmane prices; GNDI sands G Gross Nasona) Dispos abie ncome; ” annu somge; | nouos o nd e

Repeat ti
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10. Click Preview & Export Extracted Data. A window appears that displays the
preview of the extracted data in a structured, machine readable format.
Inspect the data to make sure it looks correct. If any data is missing, you may
have to slightly expand your selection. Sometimes, if headers are formatted
strangely, you have to select the data tables without the headers and type in
the column headers manually after.

éﬁ Tabula MyFiles My Templates  About Help Source Code
_[S the extracted data bank_of tanzania_mer_approved april_..  Export Format: | csy v ‘ ® Export @ Copy to Clipboard
flincorrect? _
You can revise your selected
cells or try an alternate
extraction method. 1
Preview of Extracted Tabular Data
Revise Selected Cells
Data has been extracted from
the cells you selected in the
previous step. You can revise Unit 2011 2012 2013
your selection(s) to add or
remove cels National accounts and prices
4 Revise selection(s) 1.1 Change in GDP at current prices Percent 20.4 16.4 155
1.2 Change in GDP at constant prices Percent 7.9 5.1 7.3
Choose Alternate
Extraction Method i
1.3 GDP per capita-current prices (TZS) 000 TZS 12222 1,408.2 1,582.8
The current preview uses the
Stream extraction method. If 1.4 GDP per capita-current prices (USD) usD 784.8 896.0 990.1
the data is not mapped to the
OO Cole Iy the Lthce 1.5 Change in consumer price index (Inflation) Percent 126 16.1 79
method instead.
& Sweam B Lattice 1.6 Saving to GNDI ratio Percent 147 132 87
Stream looks for whitespace Meoney, credit and interest rates
between columns, while
Lattice looks for boundary 2.1 Change in extended broad money supply (M3) Percent 18.2 125 10.0
lines between columns.
2.2 Change in broad money supply (M2) Percent 15.0 16.0 10.9
il ?
SUERLA D 2.3 Change in narrow money supply (M1) Percent 232 173 104
Contact the developers and
tell us what you tried to do 2.4 Change in reserve money (M0) Percent 17.6 10.1 111
that didn’t work.
1
2.5 Total credit to GDP ratio Percent 17.2 18.0 182
1
2.6 Non-governmentsector credit to GDP ratio Percent 144 14.7 146
2.7 Ratio of credit to non-government sector to total credit Percent 83.8 81.7 80.3
2
2.8 12-Manths deposit rate Percent 8.0 113 116
2
2.9 Overall treasury bill rate Percent 8.3 13.6 14.2

11.From the Export Format drop-down, you can select a file format to download
the extracted data in Choose a file format to work with - including the CSV
format. Keep the selection as CSV, and click the Export button.

12.A CSV file called tabula-bank_of_tanzania_mer_approved_april__2018.csv
downloads on your computer. Save this file at a suitable location.

13. Now you can work with your data using any spreadsheet software - including
Excel, rather than a PDF. To open this file in Excel, first launch Microsoft
Excel.

13
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Exercise: Downloading and Extracting a Data Table from PDF

Try the following exercise to practice how to extract a specific data table from a PDF
you find online. In this example, you will download the “APRIL 2018 MER APPROVED”
report available online in the PDF format, and extract a data table (Table A5:
Tanzania Balance of Payments).

Here are the suggested steps for the process:

Download the PDF

Download the “APRIL 2018 MER APPROVED.pdf™:
https:/ /www.bot.go.tz /Publications /MonthlyEconomicReviews /APRI1.%202018%2
OMER APPROVED.pdf

Extract the required page
1. To extract Table A5 from this large file, go to http://www.splitpdf.com /

14
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sPLITTH

Want to convert a web page into a PDF file? Do it for free at http htmlpdf.com

File to split

1/ select a file from below Split a PDF file into
one or more pieces
Pages [N o M o Onllne - It'S easy and

B Extract all pages into separate files

B Customize split files' names fre e E

Questions or feedback? E-mail us at
pdfsplit@onlinepdfservices.com
Work Offline? Desktop Version!

2. When the website opens:
a. Upload the APRIL 2018 MER APPROVED to this website from your
computer.

b. Select page 22 to 22.

c. Click Split! The selected page downloads automatically. Save to your
desktop.

Extract Data to Excel Format

3. Navigate to one of these online scraping services:
a. www.cometdocs.com

b. www.zamzar.com

4. Upload the PDF file that you saved after extracting page 22, and convert it to
the Excel format.

5. Review the converted file to see how complete and clean it is.

15


http://www.cometdocs.com/
http://www.zamzar.com/

