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Web scraping typically consist of

Step 1. Fetching a
webpage

Step 4. Storing
information in a file

Step 2.
Downloading the
webpage
(Optional)

Step 3. Extracting
information from
the webpage



Example: 10-K

) Prrson 1 _ D
J @10k x Y -
&« C' A | G https://www.sec.gov/Archives/edgar/data/1288776/000165204416000012/goog10-k2015.htm @ 5 ":D v RN vy & D =
10-K 1 googl0-k2015.htm FORM 10-K
UNITED STATES
SECURITIES AND EXCHANGE COMMISSION
Washington, D.C. 20549
FORM 10-K
(Mark One)
x] ANNUAL REPORT PURSUANT TO SECTION 13 OR 15(d) OF THE SECURITIES EXCHANGE ACT OF 1934
For the fiscal year ended December 31, 2015
OR
O TRANSITION REPORT PURSUANT TO SECTION 13 OR 15(d) OF THE SECURITIES EXCHANGE ACT OF 1934
For the transition period from to
State or Other Jurisdiction Exact Name of Registrant as specified in its Charter, Commission IRS
of Incorporation Address of Principal Executive Offices, Zip Code and File Number Employer
Telephone Number (Including Area Code) Identification
No.
Alphabet Inc.
Nelaware 1600 Amphitheatre Parkway NN1-R7580N A1-17R7910 v
URL:

https://www.sec.gov/Archives/edgar/data/1288776/000165204416000012/g00g10-k2015.htm




Example: Table with Links

/ ©® EDGAR Search Resu! x \:

€« C A 8 https://www.sec.gov/cgi-bin/browse-edgar?action=getcompany&CIK=GOOG&type=10-K&dateb=&owner=exclude&coun
- o ! J P
Bk VAK IE YL DEIAM VIEW

-~

SEC Home » Search the Next-Generation EDGAR System » Company Search » Current Page

GOOGLE INC. CIK#: 0001288776 (see all company filings) ?gg:)nzﬁpﬁc;rsz; - l;ﬂgggg @gﬂf;:/EATRE
SIC: 7370 - SERVICES-COMPUTER PROGRAMMING, DATA PROCESSING, ETC. parkuay PARKWAY
State location: CA | State of Inc.: DE | Fiscal Year End: 1231 MOUNTAIN VIEW CA MOUNTAIN VIEW CA
(Assistant Director Office: 3) 94043 94043
Note: Ownership filings are available at this link. Reports containing extracted 650 253-0000
ownership data are temporarily unavailable.
R Filing Type: Prior to: (YYYYMMDD)  Ownership? Limit Results Per Page | Search |
ltems 1- 14 [} RSS Feed
Filings Format Description Filing Date File/Film Number
) [Amend] Annual report [Section 13 and 15(d), not S-K Iltem 405] N 001-36380
1040A (S Acc-no: 0001193125-16-520367 (34 Act) Size: 524 KB 2016-03-29 464533562
= Anpual report [Section 13 and 15(d), not S-K ltem 405] 001-36380
10K (Documents) @R » | 0001652044-16.000012 (34 Act) Size- 19 MB 2016-02-11 464412150
= Annual report [Section 13 and 15(d), not S-K ltem 405] 001-36380
: interactive Data P . 02-
10K UICICTa T Acc-no: 0001288776-15-000008 (34 Act) Size: 22 MB 2015-02-09 45585408

URL:

https://www.sec.gov/cgi-bin/browse-edgar?action=getcompany&CIK=GOOG&type=10-
K&dateb=&owner=exclude&count=100

https://www.sec.gov/edgar/searchedgar/companysearch.html
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Fetching a Webpage

e Usethe urllib?2 package to opena
webpage

— Do not need to install manually

>>> 1mport urllib?2

>>> urlLink = "https://www.sec.gov/cgli-bin/browse-
edgar?action=getcompany&CIK=GOOG&type=10-
K&dateb=&owner=exclude&count=100"

>>> pageRequest = urllib2.Request (urlLink)
>>> pageOpen = urllib2.urlopen (pageRequest)
>>> pageRead = pageOpen.read()

>>2>
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Downloading a Webpage

 We often want to download the webpages because
— We want to limit web requests

— Websites may change over time

— We want to replicate research

>>> os.chdir

('/Users/alvinzuyinzheng/Dropbox/PythonWorkshop/scripts

/') #Change
>>> htmlname
>>> htmlfile
>>> htmlfile

>>> htmlfile

your working directory
= "googlO-k2015.htm"

= open (htmlname, "wb")

.write (pageRead)

.close ()
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What is HTML

* When performing web data extraction, we deal with
HTML files

— Hyper Text Markup Language

« HTML specifies a set of tags that identify structure
and content type of webpages

— Tags: surrounded by angle brackets < >

— most tags come in pairs, marking a beginning and ending

* E.g., <title> and </title> enclose the title of a page



HTML Layout

htm|_example.html Openin a browser:

<html> /D HTML example x\: - O n
€« C A [ filey/C/Users/jse B ©& & =

<head>
<title>HTML examples</title> = | HTML demonstration
< / head> This is a sample HTML file.
<body>
<hl1>HTML demonstration</hl>

<p>This is a sample HTML page.</p>
</body>

</html>

More on HTML tags: check HTML tutorial from W3schools.




View HTML Source Code

* To inspect the HTML page in details, you can
do one of the following:

— In Firefox/Chrome : Right click > View Page Source

— Open the HTML file in a text editor (eg, Notepad++)



Example: 10-K

€ > C A [ wwwsecgov/Archives/edgar/data/1288776/000165204416000012/goog10-k2015.htm w @O & 9 v & O =
10-K 1 200g10-k2015 htm FORM 10K ﬂ
UNITED STATES
SECURITIES AND EXCHANGE COMMISSION
Washington, D.C. 20549
FORM 10-K
(Mark One)
Back Alt+Left Arrow
) ANT TO SECTION 13 OR 15(d) OF THE SECURITIES EXCHANGE ACT OF 1934
Forward AIERIGRTATTOW e fiscal year ended December 31, 2015
Reload Ctrl+R OR
) ‘ UANT TO SECTION 13 OR 15(d) OF THE SECURITIES EXCHANGE ACT OF 1934
Save as... Ctrl+S r the transition period from to .
Print... Ctrl+P
T ; IName of Registrant as specified in its Charter, Commission IRS
fanskate to Englsh ss of Principal Executive Offices, Zip Code and File Number  Employer
felephone Number (Including Area Code) Identification
Save To Pocket No.
: Alphabet Inc.
View page source Ctrl+U 1600 Amphitheatre Parkway 001-37580  61-1767919
. Mountain View, CA 94043
Inspect Ctrl+Shift+l (650) 253-0000
Google Inc.
Delaware 1600 Amphitheatre Parkway 001-36380  77-0493581
Mountain View, CA 94043
(650) 253-0000
Securities registered pursuant to Section 12(b) of the Act:
Title of each class Name of each exchange on which registered
AlphabetInc.:
Class A Common Stock Nasdaq Stock Market LLC
$0.001 parvalue (Nasdaq Global Select Market)
Class C Capital Stock Nasdaq Stock Market LLC
$0.001 par value (Nasdaq Global Select Market)
Google Inc.:
None
Securities registered pursuant to Section 12(g) of the Act:
Title of each class
Alphabet Inc.: v

View the webpage in browser




Example: 10-K

HTML source code:

Person 1

® 10K x | @ view-sourcewww.se: X |
& = C A [ view-source:www.sec.gov/Archives/edgar/data/1288776/000165204416000012/goog10-k2015.htm w B O lgﬁ 9 Y & 0D =

<DOCUMENT >

<TYPE>10-K [ |
<SEQUENCE>1

<FILENAME>googl@-k2015.htm

<DESCRIPTION>FORM 10-K

<TEXT>

<!DOCTYPE html PUBLIC "

<html>

L - T N

<head>

<!-- Document created using Wdesk 1 -->

<!-- Copyright 2016 Workiva -->

<title>10-K</title>
</head>
<body style="font-family:Times New Roman;font-size:1@pt;">
<a name="sAAS8DAEDDCO441E85654CA5152ACA4ACT79 " ></a><div></div><br><div style="line-height:120%;padding-top:4px;text-align:center;text-
indent:@px;font-size:14pt;"><font style="font-family:Arial;font-size:14pt;font-weight:bold; ">UNITED STATES</font></div><div style="line-
height:120%;padding-top:@px;text-align:center;text-indent:0px;font-size:14pt;"><font style="font-family:Arial;font-size:14pt;font-
weight:bold;">SECURITIES AND EXCHANGE COMMISSION</font></div><div style="line-height:120%;padding-top:0px;text-align:center;text-
indent:@px;font-size:10pt;"><font style="font-family:Arial;font-size:10pt;font-weight:bold;">Washington, D.C. 20549</font></div><div
style="1line-height:120%;padding-top:8px;text-align:center;text-indent:0px;font-size:12pt;"><div style="padding-left:0px;text-
indent:@px;line-height:normal;padding-top:10px;"><table cellpadding="0" cellspacing="0" style="font-family:Times New Roman;font-
size:1@pt;margin-left:auto;margin-right:auto;width:16.40625%;border-collapse:collapse;text-align:left;"><tr><td colspan="1"></td></tr><tr>
<td width="100%"></td></tr><tr><td style="vertical-align:middle;padding-left:2px;padding-top:2px;padding-bottom:2px;padding-
right:2px;border-top:1px solid #000000;border-bottom:1px solid #000000;"><div style="text-align:center;font-size:12pt;"><font style="font-
family:Arial;font-size:12pt;font-weight:bold;">FORM 10-K</font></div></td></tr></table></div></div><div style="line-height:120%;padding-
top:2px;text-align:left;text-indent:0px;font-size:10pt;“><font style="font-family:Arial;font-size:9pt;font-weight:bold;">(Mark One)</font>
<div style="padding-left:0@px;text-indent:@px;line-height:normal;padding-top:1@px;"><table cellpadding="0" cellspacing="0" style="font-
family:Times New Roman;font-size:10pt;width:100%;border-collapse:collapse;text-align:left;"><tr><td colspan="2"></td></tr><tr><td
width="5%"></td><td width="95%"></td></tr><tr><td style="vertical-align:top;padding-left:2px;padding-top:2px;padding-bottom:2px;padding-
right:2px;"><div style="text-align:left;font-size:10pt;"><font style="font-family:Wingdings;font-size:10pt;font-weight:bold;">&#253;</font>
</div></td><td style="vertical-align:top;padding-left:2px;padding-top:2px;padding-bottom:2px;padding-right:2px;“><div style="text-
align:center;font-size:9pt;"><font style="font-family:Arial;font-size:9pt;font-weight:bold;">ANNUAL REPORT PURSUANT TO SECTION 13 OR 15(d)
OF THE SECURITIES EXCHANGE ACT OF 1934</font></div></td></tr></table></div></div><div style="line-height:120%;padding-top:2px;text-
align:center;text-indent:0px;font-size:10pt;"><font style="font-family:Arial;font-size:9pt;">For the fiscal year ended </font><font
style="font-family:Arial;font-size:1@pt;font-weight:bold;">December 31, 2015</font><font style="font-family:Arial;font-size:9pt;">&#32;
</font></div><div style="line-height:120%;padding-top:2px;text-align:center;text-indent:0px;font-size:10pt;"><font style="font-
family:Arial;font-size:9pt;font-weight:bold;">0R</font><div style="padding-left:@px;text-indent:@px;line-height:normal;padding-top:10px;">
<table cellpadding="0" cellspacing="0" style="font-family:Times New Roman;font-size:1@pt;margin-left:auto;margin-
right:auto;width:100%;border-collapse:collapse;text-align:left;"><tr><td colspan="2"></td></tr><tr><td width="5%"></td><td width="95%">
</td></tr><tr><td style="vertical-align:top;padding-left:2px;padding-top:2px;padding-bottom:2px;padding-right:2px;"><div style="text-
align:left;font-size:10pt;"><font style="font-family:Wingdings;font-size:10pt;">&#168;</font></div></td><td style="vertical-




Inspect Elements

* Toinspect a specific element on the HTML
page, you can do one of the following:

* |In Chrome: Right click on the
element> Inspect

i Back
' Forward

* In Firefox: Right click on the | Reload

I Save As...

element> Inspect Element | Print..

| Translate to English :
 View Page Source
' View Page Info

! &2 Save to Pocket



Example: Table with Links

|/ ® EDGAR Search Resu' x \__|

| C' A G https://www.sec.gov/cgi-bin/browse-edgar?action=getcompany&CIK=GOOG&type=10-K&dateb=&owner=exclude&coun
b/ WAF IE L DEIA VIEW

-~

SEC Home » Search the Next-Generation EDGAR System » Company Search » Current Page

GOOGLE INC. CIK#: 0001288776 (see all company filings) ?gg(i)nzﬁpﬁc;rﬁz; - ';ﬂg(i)l(i)ng Qg%eTs:EATRE
SIC: 7370 - SERVICES-COMPUTER PROGRAMMING, DATA PROCESSING, ETC. parkuay PARKWAY
State location: CA | State of Inc.: DE | Fiscal Year End: 1231 MOUNTAIN VIEW CA MOUNTAIN VIEW CA
(Assistant Director Office: 3) 94043 94043
Note: Ownership filings are available at this link. Reports containing extracted 650 253-0000
ownership data are temporarily unavailable.
R Filing Type: Prior to: (YYYYMMDD)  Ownership? Limit Results Per Page ‘ Search }
fernesuls- 1ok include ‘® exclude " only 100 Entries v | Show All |
ltems 1- 14 [} RSS Feed
Filings Format Description Filing Date File/Film Number
. [Amend] Annual report [Section 13 and 15(d), not S-K Iltem 405] N 001-36380
10-1CA Acc-no: 0001193125-16-520367 (34 Act) Size: 524 KB 2016-03-29 464533562
= Anpual report [Section 13 and 15(d), not S-K ltem 405] 001-36380
e WD Ak no: 0001652044-16-000012 (34 Act) Size: 19 MB 2016-02-11 454412150
10-K Annual report [Section 13 and 15((d), not S-K ltem 405] 2015-02-09 001-36380

Acc-no: 0001288776-15-000008 (34 Act) Size: 22 MB 15586408




Example: Table with Links

HTML source code:

¥ <table class="tableFile2” summary="Results”>
¥ <tbody>

»tro</tr>

»tro>.</tr>

¥ <tr class="blueRow">

<td nowrap="nowrap”>10-K</td>
¥ <td nowrap="nowrap”>

a href="/Archives/edgar/data/1288776/000165204416000012/0001652044-16-
000012-index.htm” id-"documentsbutton >&nbsp;Documents</a> == $0
"&nbsp; "
<a href="/cgi-bin/viewer?

Aartinan—u1nmal A lb—-1727007760ArrAceiAan niimhAar—AARMTIEZEYAAA 14




Ways to Extract Data from HTML

* The bs4 (BeautifulSoup) Package
— Used for pulling data out of HTML and XML files

 There (regular expression) Package
— Can be used for both HTML and plain text files



The bs4 (Beautiful Soup) Package

* |nstalling the package in your command line
interface:

plip 1nstall beautifulsoupi

* Import the package in Python

from bsd4 import BeautifulSoup

Visit here to learn more about Beautiful Soup:
https://www.crummy.com/software/BeautifulSoup/




Filings
10-K/A

10-K
10-K
10-K
10-K
10-K/A
10-K
10-K
10-K
10-K
10-K
10-K
10-K

10-K

Format

Documents

Interactive Data
Interactive Data
Interactive Data

Documents

Documents
Documents
Documents

Documents

Description

Acc-no: 0001193125-16-520367 (34 Act) Size: 524 KB

Annual report [Section 13 and 15(d), not S-K ltem 405]
Acc-no: 0001652044-16-000012 (34 Act) Size: 19 MB

Annual report [Section 13 and 15(d), not S-K Item 405]
Acc-no: 0001288776-15-000008 (34 Act) Size: 22 MB

Annual report [Section 13 and 15(d), not S-K Item 405]
Acc-no: 0001288776-14-000020 (34 Act) Size: 21 MB

Annual report [Section 13 and 15(d), not S-K Item 405]
Acc-no: 0001193125-13-028362 (34 Act) Size: 13 MB

Acc-no: 0001193125-12-174477 (34 Act) Size: 772 KB

Annual report [Section 13 and 15(d), not S-K ltem 405]
Acc-no: 0001193125-12-025336 (34 Act) Size: 11 MB

Annual report [Section 13 and 15(d), not S-K Item 405]
Acc-no: 0001193125-11-032930 (34 Act) Size: 14 MB

Annual report [Section 13 and 15(d), not S-K ltem 405]
Acc-no: 0001193125-10-030774 (34 Act) Size: 3 MB

Annual report [Section 13 and 15(d), not S-K ltem 405]
Acc-no: 0001193125-09-029448 (34 Act) Size: 1 MB

Annual report [Section 13 and 15(d), not S-K Item 405]
Acc-no: 0001193125-08-032690 (34 Act) Size: 1 MB
Annual report [Section 13 and 15(d), not S-K ltem 405]
Acc-no: 0001193125-07-044494 (34 Act) Size: 2 MB

Annual report [Section 13 and 15(d), not S-K Item 405]
Acc-no: 0001193125-06-056598 (34 Act) Size: 1 MB

Annual report [Section 13 and 15(d), not S-K ltem 405]
Acc-no: 0001193125-05-065298 (34 Act) Size: 1 MB

[Amend] Annual report [Section 13 and 15(d), not S-K Item 405]

[[Amend] Annual report [Section 13 and 15(d), not S-K ltem 405]

Filing Date
2016-03-29

2016-02-11
2015-02-09
2014-02-12
2013-01-29
2012-04-23
2012-01-26
2011-02-11
2010-02-12
2009-02-13
2008-02-15
2007-03-01
2006-03-16

2005-03-30

Example: Extracting Links from a Table

File/Film Number

001-36380
161533562

001-36380
161412150
001-36380
15586408
000-50726
14595629
000-50726
13556405

000-50726
12771953

000-50726
12548435

000-50726
11600418

000-50726
10601056

000-50726
09605412

000-50726
08623742

000-50726
07664236

000-50726
06691788

000-50726
05715414



Fetching the Webpage with urllib?2

In Python:

>>> import urllib?2

>>> urllLink = “https://www.sec.gov/cgi-bin/browse-
edgar?action=getcompany&CIK=GOOG&type=10-
K&dateb=&owner=exclude&count=100"

>>> pageRequest = urllibZ2.Request (urlLink)
>>> pageOpen = urllibZ2.urlopen (pageRequest)
>>> pageRead = pageOpen.read()

>>2>

https://www.sec.gov/cgi-bin/browse-edgar?action=getcompany&CIK=GOOG&type=10-
K&dateb=&owner=exclude&count=100




Extracting the Links with BeautifulSoup

In Python:

>>>

>>>

>>2>

>>>

>>>

from bsd4d import BeautifulSoup

soup = BeautifulSoup (pageRead, "html.parser™)

table = soup.find("table™, {"class":"tableFileZ2"})
links = []
for row in table.findAll("tr"):

cells = row.findAll ("td")

1f len(cells) ==
link=cells[1l].find ("a", {"1d":"documentsbutton"})
docLink="https://www.sec.gov"+1link[ 'href']
links.append (docLink)




Extracting the Links with BeautifulSoup

What we will get:

https://www.sec.gov/Archives/edgar/data/1288776/000119
312516520367/0001193125-16-520367-1index.htm

https://www.sec.gov/Archives/edgar/data/1288776/000165
204416000012/0001652044-16-000012-index.htm

https://www.sec.gov/Archives/edgar/data/1288776/000128
877615000008/0001288776-15-000008-1index.htm

https://www.sec.gov/Archives/edgar/data/1288776/000128
877614000020/0001288776-14-000020-1index.htm




Extracting Textual Data Using re

 We talked about Regular Expressions

— Powerful text manipulation tool for searching,
replacing, and parsing text patterns

* |n Python, you need to load the “re” package

>>2> re




Example: Item 1 of 10-K

|/ ® 10K x )
€« C A [ www.sec.gov/Archives/edgar/data/1288776/000165204416000012/goog10-k2015.htm#sE6CDIF65FOAABAE3
Table of Contents Alphabet Inc. and Google Inc.
PART |

ITEM 1. BUSINESS

Overview

As our founders Larry and Sergey wrote in the original founders letter, "Google is
not a conventional company. We do not intend to become one." As part of that, they
also explained that you could expect us to make "smaller bets in areas that might

Inspect element “ITEM 1.”

HTML source code:

<div style="text-align:left;font-size:10pt;">
<font style="font-family:Arial;font-size:10pt;font-
weight JSGHEN; ">ITEM&nbsp;1l.</font>

</div>

Having the subtitle “ITEM 1.” in bold makes sure that it is in the

subtitle, not in main text




Extracting Textual Data Using re

# assume we have pre-processed the webpage

# and the page content is stored in a variable “page”

>>> 1mport re

>>> regex="bold;\">\s*Item 1\. (.+?2)bold;\">\s*Item 1A\."

>>> match = re.search (regex, page, flags=re.IGNORECASE)

#freturns everything between “Item 1.” and “Item 1A.”

>>> match.group (1)




Anatomy of the RE Pattern

 We used the following pattern:

"bold; \">\s*Item 1\. (.+?)bold;\">\s*Item 1A\.'

\ J \ J
| |

“Item 1. “Item 1A”

(.+7?) represents everything else in between that
will be extracted

e What does each element mean?

Regular Expression | Corresponding Text

\" "
\s Whitespace (such as space, tab, new line)

Repeats the preceding character zero or more times
\. . (dot)



A

S
. (dot)
\S

*

+
?
[xyz]
\w

\d

()

More Basic Patterns

Matches
Matches
Matches
Matches
Repeats
Repeats
Repeats
Matches
Matches
Matches

the beginning of a line

the end of the line

any character but a whitespace
a single whitespace

a character zero or more times
a character one or more times
a character zero or 1 times
any of X, vy, z

a letter or digit or underbar
a digit [0-9]

Indicates where string extraction 1is
to start and end
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Storing information to a csv file

# Previously we have a list of links extracted

# and stored in a variable “1links”

>>> 1mport csv
>>> csvOutput = open ("IndexLinks.csv", "wb")

>>> csvWriter = csv.wrilter (csvOutput, quoting =
csv.QUOTE NONNUMERIC)

>>> for link in links:
csviWriter.writerow([link])

>>> csvOutput.close ()
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Tutorial 2: Extracting Textual Data from 10-K

* |nstall the Beautiful Soup package
plp 1nstall beautifulsoupi4

 Download the following files from our website,
and putthem into the same folder
* 1GetIndexLinks.py
e 2Get10kLinks.py
e 3DownLoadHTML.py
* 4ReadHTML.py
* Companylist.csv



Tutorial 2: Extracting Textual Data from 10-K

* Changing Working Directory

— For each of the four scripts, change the working directory
to where you put the company list (CompanyList.csv) by

changing the following line:

os.chdir('/Users/alvinzuyinzheng/Dropbox/PythonWorkshop/sc
ripts/")

* Run each Python Script one-by-one



Other Resources

e Books:

— Web Scraping with Python: Collecting Data from the
Modern Web (by Ryan Mitchell)

— Mining the Social Web: Data Mining Facebook, Twitter,
LinkedIn, Google+, GitHub, and More (by Matthew A.
Russell)

* Beautiful Soup Documentation:
— https://www.crummy.com/software/BeautifulSoup/bs4/d

oc/



