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Procedures — API

What is API: An API script usually contains:

API (Application Programming Interface) is a
small script file (i.e., program) written by
users, following the rules specified by the web
owner, to download data from its database .
(rather than webpages) .

5/25/2017
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Login information (if required by the owner)
Name of the data source requested

Name of the fields (i.e., variables) requested
Range of date/time

Other information requested

Format of the output data

etc.



Examples

http://www.reddit.com/user/ThelnvaderZim/c  http://www.reddit.com/user/ThelnvaderZim/c
omments/ omments/.json

https://twitter.com/search?src=typd&q=%23tc  https://api.twitter.com/1.1/search/tweets.json
ot ?src=typd&q=%23tcot

http://api.nytimes.com/svc/search/v2/articles
earch.json?q=QUERY&api-key=YOURS

WWW.DRHAILIANG.COM 4
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http://www.reddit.com/user/TheInvaderZim/comments/
https://twitter.com/search?src=typd&q=#tcot
http://www.reddit.com/user/TheInvaderZim/comments/.json
https://api.twitter.com/1.1/search/tweets.json?src=typd&q=#tcot
http://api.nytimes.com/svc/search/v2/articlesearch.json?q=QUERY&api-key=YOURS

= C' | [ www.redditcom/user/ThelnvaderZim/comments/.json

JSON Editor

http://WWW.jsonEditoronIine-org/ {"klnd". "Listing™, "data"™: {"modhash": "rainfireliang", "children™: [{"kind":

null, "subreddit®": "funny"”, "link author”: "Tanoshikatta", "likes": null, "rep:
"approved by": null, "body": "seriously, when I tell an employee to plsSs on my

2| o= | nall, "downs"™: 0, "body html"™: "&lt;div class=\"md\"&gt:&lt;p&gt;seriously, wh
> 2 it, fuckinzamp;#39; nasty.&lt;/pagt:\n&lc;/divege:™, "link id": "t3_22gqneh”, ™
¥ cobiect {2} "http://i.imgur.com/Hnd¥eBY.jpg", "created utc": 1387195127.0, "ups": 1, "num :

kind @ Listing paszive an ap-ratio”, "banned by": null, "subreddit": "leagueoflegends", "link

"TheInvaderZim”, "parent_1id": "tl_ cgpllZc”, "approved by": null, "body": "I me
or just tap once to keep it out.", "edited": false, "author flair css_class":
modhash @ rainfireliang tap when casting/projectile traveling to have it detonate instantly, or just
w children [25] "created": 1397223384.0, "author flair text": "", "link url": "http:// www.redd
"num reports": null, "distinguished": mullll}, {"kind": "tl", "data": {"subredd

v data {4}

oot "leagueoflegend=", "link author"™: "Comely"™, "likes": null, "replies": null, "=
v 1 {2%F "body™: "&gt:Riot, please stop nerfing Assassins, vou are taking away an entin
kind : £l Rift a boring place for people who want diversity of playstyle, wviability of s

T dnca 1283 ] champ=s - Akali is a good example of this. Bursty assassin, even has stealth, al
state, albkiet a step away from the first two. All three of these champs provid

subreddit_id @ t5_Zrixx faster' contest, which sucks unless you're the one playing the assassin. Lfter
link_title : Give Lux passive an ap-ratio her, so0...), Rengar prenerf. These are all inherently toxXic and well-hated cha

bringing to the game?‘n'\nAs an ADC, I hate assassins. As a jungler building an
Imnie, the supposed counter to the damn things, *I fucking hate assassins.* Th
subreddit : leagusoflegends assassin.*\n\nThere's a middle ground to be had, sure. I don't despise Fizz as
link author @ pOstbode before-you-react brand of assassin needs to go die in a hole. If you want to k
- "downs": 0, "body html": "&lt;div class=\"md\"&gt;&lt:blockquotesgt;\n&lt;p&agt
boring aspect of it that reguires no skill to execute making the Rift a boring

banned by : null

likes : null

replies : null individualitv.&lt; /piéot; \nielt; /blockguotesot; vnhnelt;pigt;Bullshit. Thersfamp;::

saved : false assassin, even has stealth, and you can pound your face into your keyboard all

ia : copmzod A11 three of these champs provide some level of counterplay. But all in all, a:
: 2

unless yvousamp;$3%;re the one playving the assassin. After 211, looking at assa
prenerf. These are all inherently toxic and well-hated champions for any role
author ! TheInvaderZim bringing to the game?&lt:/pegt; \n\n&lt;p&egt;hs an ADC, I hate assassins. As a
mage like BEyze or Annie, the supposed counter to the damn things, &ltremsgt:;I
or bruiser tops, or as &lt;em&gt;another assassin.slt:/emegt:&lt:/pagt:ini\nalc
easily countered, and Ahri is pretty strategic to play against. But the I-kill-
body : I meant have it as an option. &As in, you can they can react, try an FP5.&lt;/pagt;\n&elt;/divagt;", "link 1d": "t3_22g63g"
double-tap when casting/projectile traveling to "hotps://www.youtube . com/watch?v=_3ADtkc--VO", "created ute": 1397171551.0, "u
hawve it detonate instantly, or just tap once to
"link title": "What if champions had a guote for when they were banned in cham

gilded : ©

parent_id : £l_cgpllZc

approved by - null
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Workflow of API

1. Identify APl URLs 1. URL=
“http://api.nytimes.com/svc/search/v2/arti
clesearch.json?q=QUERY&api-key=YOURS”

2. Get the JSON Webpage 2.  webpage = RCurl::getURL(URL)
v" URLencode(URL)

3. Parse JSON Data 3. data =rjson::fromJSON(webpage)
v' dataSresponseSdocs

4. write.table(xxx, file="xxx.txt’, sep="\t\t/,

4.  Save the content append=T)

5/25/2017 WWW.DRHAILIANG.COM 6




Procedures — Web Scraping

1. Getthe website — using HTTP library (e.g., RCurl/httr)
2. Parse the html document — using any parsing library (e.g., XML)

3. Store the results — either a db, csv, text file, etc.

5/25/2017 WWW.DRHAILIANG.COM 7




- HTML Tags & Attributes

<html>

<body>
<p>

<a class="title may-blank” href="http://www.nyu.com”> Li Ka-shing, Asia’s richest
man </a>

<a class="title may-blank” href="http://www.cnn.com”> URA Director quits </a>
(element node)

</p>
</body>
</html>

5/25/2017 WWW.DRHAILIANG.COM 8




- XPath

CSS selector

Search node or attribute (e.g., python BeautifulSoup)

Regular expression

XPath:

o [/div/*/a[@class="title’]

o //div/*/a[0]/@href

o [/*/tbody[contains(@id,'normalthread')]/*/td[@class="author"]/em

WWW.DRHAILIANG.COM 9
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- XPath

Reading and examples: http://www.w3schools.com/xml/xml|_xpath.asp

/ Select from the root
// Select anywhere in document
@ Select attributes. Use in square brackets

In this example, we select all elements of ‘@' ...Which have an attribute “class” of the value “title may-
blank” ...then we select all links ...and return all attributes labeled “href” (the urls)

"V/a[@class="title may-blank']/@href"

* selects any node or tag

@* selects any attribute (used to define nodes)
"//*[@class="citation news'][17]/a/@href"
"//span[@class='citation news'|[17]/a/@ *"

5/25/2017
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- XPath Online

http://videlibri.sourceforge.net/cgi-

bin/xidelcgi

€ - C B hps//wwwredditcom

E
v

MY SUBREDDITS 'y FRONT - ALL - RANDOM | ASKREDDIT - FUNNY - PICS - TODAVILEARNED - VIDEOS - NEWS - GIFS - WORLONEWS - GAMING - MOVIES - AWW- S MORE» &

o
gredd“ W‘ new rising controversial top gilded wiki  promote Went o join? Log n orsign up n seconds, | English

using the default subreddits for your location (HK)  (use global defaults | dismiss this ‘ Q

message)

= | I'mmore familiar with 9-1-1 thanmy ()
./ own country's emergency services ‘ H ‘
numbef. (salf,Showverthoughts)

submitted 16 minutes ago by Hauux to /r/Showerthoughts

|| remember me  reset passiiord

2comments share uhat's this?

trendmg subreddits /i gasfuck /r/instantbar [efhold
[r/UnexpectedMouthCatch /r/viarriors 2 comments

 Picked my dog up from surgery today. She's a
little hlgh still (i.redituploads.com)

ubmitted 8 hours ago by TheKrs1 to /r/pics

1171 comments share discuss this ad on reddit
U { WHEHYYYYYYYY2UL ngscon) Submit a new link
submitted 7 hours ago by Sageness to /r/funny
357 comments share
Submit anew text post

TIL An Elephant, Kosik, can speak 5 words in
Korean, "sit, no, yes and lie down." He creates
the words by putting his trunk in his mouth and

5/25/2017

work Timelne  Profles PX

[x ﬂ Hlements Console Sources Nt

timestanp="1464221796000" data-url="https://1.reddituploads.con/
feb35dd66c4847¢0a7821680a7¢5550d?
fit=naxgh=15368n=15368s=3e9ceed%4BcI8baB34abe8b59a218f1" data-domain=
'{,reddituploads. con' data-rank="1"
{p class="parent">/p
span class="rank">1¢/span
P <div class="nidcol unvoted"su(/div
P<a class="thumbnail may-blank " href="https://1.reddituploads.con/
feb35dde6c4047c0a7821680a7¢5550d?
f1t=maxh=15368=15368s=3e9cee00%4BcIBha834a6eBD59a218F1 /)
V<div class="entry unvoted"
Y<p class="title"
< class="title may-blank * href="https://1.reddituploads.con/
Feb55dd66¢4047cda78e1680a7¢55500?
Fit=naxgh=15368n=15368s=3e9cecd0%48co8baB34abeBn9a218f1"
tabindex="1")Picked my dog up from surgery today. She's a little
high still.¢/a)
P ¢span class="domain" .</span>
o
div class="expando-button collapsed video">¢/div
P (p class="tagline"s(/p
Pl class="flat-list buttons"s(/ul)
div class="reportform report-t3_4120r2">¢/div
P (div class="expando expando-uninitialized" style="display: none"
data-cachedntnl=" (div class="nedia-previen” id="media-preview-
4120r2" style="max-width: 576px"> ¢div class="nedis-previen-
content"> <a href="https://1.reddituploads. con/
feb55dd66c4047c0a78e1680a7¢5550d Fit=naxkamp; h=15368anp; =15368amp;
5=3e9c2e00948c980aB34aeBns9a218¢1" class="may-blank"> <ing

himl bodv dv div #steTable #thing t3 42012 diventrvunvoted om

{

WWW.DRHAILIANG.COM

Template / XPath 2.0 / XQuery / CSS 3 Selector / JSONiq

(You can find the documentation below)

HTML/XML-Input file:

1="text/javascript” src="//www.redditstatic.com/expando-nsfw-flow.523 «

) Template ® XPath 2.0 ' X
1 //*[@class="title"]

-
4 b

[ disable auto refresh () disable syntax highlighting

Output Options: Node format: | text ¥ | Output format: | adhoc v | [ Show types ) Hide variable names

Compatibility:| Enable all extensions v

Tnconpl Work in progress: ) XPath3 ) XQuery 3

Result of the above expression applied to the above HTML file:
O 3ErFLOUSLY Lidnd:s (youLuope.coamp ~
7 A zebra-striped gorgonian wrapper (i.updrop.it)
& What do people assume about you when you tell them where you're from? (self.AskReddit
9 [WP]You are part of a special government task force aimed at discovering the true ide

12 there are just some people who are better at bicycling than you (youtube.com)

11 Picked my dog up from surgery today. She's a little high still. (i.reddituploads.com)
12 WHHHYYYYYYYY?22!! (imgur.com)

12 TIL An Elephant, Kosik, can speak 5 words in Kerean, “sit, no, yes and lie down." He

.30 mm drill bit. (imgur.com)

The subtle difference between Daniel Radcliffe and Elijah Weeod (i.imgur.com)

Offended yet? (imgur.com)

Putting quotes from Catcher in the Rye with pictures of Louis CK works way to well. {
My girlfriend and I are working on introducing the kitten to the cat. (i.imgur.com)
What is the most bizarre thing you've caught yourself deing after your brain’'s autopi
Awkward...GoT SPOILERS!!!! (youtube.com)

I went to see Black Canyon Of the Gunnison in Colorade at night and it was amazing! [
Laughing is so fucking weird. You just stare at the other person with your mouth wide
Subreddit Policy Reminder on Transgender TopicsSubreddit Policy (self.science)

Kanve Towves Kanve. caloured nencil. dexa2embrtwuork (1.redd it



http://videlibri.sourceforge.net/cgi-bin/xidelcgi

- Workflow of Scraping

1. Getthe website —using HTTP library 1. SOURCE = RCurl:: getURL(URL,
.encoding="UTF-8")
v" SOURCE = iconv(SOURCE, "gb2312", "UTF-8")

. 2. PARSED =
2. Parse thg HTML document — using any XML::htmlParse(SOURCE,encoding="UTF-
parsing library 8")

v’ titles <- xpathSApply(PARSED,
"//span[@class="c_tit']/a",xmlValue)

v" links <- xpathSApply(PARSED,
"//span[@class="c_tit']/a/@href")

3. Store the results — either a DB, csy, text file, 3. write.table(xxx, file="xxx.txt’, sep="\t\t’,
etc. append=T)

5/25/2017 WWW.DRHAILIANG.COM 12




Crawling Rules

Start from a list

Forum: Abortion

> U R L p a t te r n Discussion and Debate about abortion, partial birth abortion along with paternal and maternal rights.
Title / Thread Starter

.| Sticky: ATTENTION: New Rules for the Abortion Forum
By CaptainCourtesy, 12-02-15

» Next Page

The #1 thing we should be talking about :
By Bucky, 04-0517 (112 3 ... 26 &

» Random sampling

» Search

New Video Shows Planned Parenthood Exec Again Discussing Fetal-Tissue Prices
By Renae, 04-27-17 1 2

Choices
By SiverFox, 03-30-17 (123 .../115 &

New Brunswick first province to offer abortion pill Mifegymiso for free
By Scrabaholic, 04-06-17 1 2 3.. 4

» Breadth first/depth first
> ...

An Alternative Option for Rape/Incest?
By BBink, 04-24-17

Abortion and Republican's Fertile Future
By BBink, 04-23-17 1 2

Hypaocritical statements regarding minors
By Bucky, 04-24-17 (1 2 3 ... 4

Federal judge blocks two of Missouri's abortion restrictions
By Scrabaholic, 04-20-17 1 2 3... 6

UEL000EEEE

vPagel:}f?nz 3.. » Lastmw

5/25/2017 WWW.DRHAILIANG.COM




Crawling Rules

https://www.debatepolitics.com/abortion/

https://www.debatepolitics.com/abortion/index2.html

» URL pattern

https://www.debatepolitics.com/abortion/index3.html

>

https://www.debatepolitics.com/abortion/index4.html
> https://www.debatepolitics.com/abortion/index5.html
> https://www.debatepolitics.com/abortion/index6.html
> https://www.debatepolitics.com/abortion/index7.html
>

for (URL in URLs) {
webpage = RCurl::getURL(URL)

Sys.sleep(sample(1:10, 1))
}

5/25/2017 WWW.DRHAILIANG.COM 14




Crawling Rules

library(doParallel)

cl = makeCluster(4)

» URL pattern

registerDoParallel(cl)

>

df = foreach(i,...) %dopar% {
> res = (i)
> return (res)

}

>

stopCluster(cl)
>

RCurl::getURL(URL,
useragent = “...”,
referrer="...7,
proxy = "109.205.54.112:8080",

followlocation = TRUE)

5/25/2017 WWW.DRHAILIANG.COM 15




Crawling Rules

handle <- getCurlHandle(useragent
=str_c(R.versionSplatform,R.versionSversion.st
~ URL pattern ring, sep=", "), httpheader = c(from
> ="ed@datacollection.com"), followlocation =
TRUE, cookiefile = "/tmp/cookies.txt")

postForm("http://example.com/login",
login="mylogin", passwd="mypasswd",
curl=handle)

getURL("http://example.com/anotherpage",
curl=handle)

YV V V V

5/25/2017 WWW.DRHAILIANG.COM 16




Crawling Rules

>
» Next Page
>

>
>
>

5/25/2017

(] 1 2 (3| (4 5 (6 (7/ /8 9/ 10 [»][+10][M]

//*[@class="next-button”]/a/@href
//*[contains(@class,”next”)]/a/@href
"paging": {

"previous”: "https://graph.facebook.com/v2.8/355665880819/posts ?format=jsonfsince=1484618455&access
"next": “https://graph.facebook.com/v2.8/355665809819/posts?format=json&access_token=EAACEdEose@cBA

dataSpagingSnext

while (lis.null(next)) {
webpage = RCurl::getURL(URL)

next = xpathSApply(PARSED,'//*[contains(@class,”next”)]/a/@href')

Sys.sleep(sample(1:10, 1))
}

WWW.DRHAILIANG.COM 17



Crawling Rules

AJAX Websites:
= More stories

>

= Scroll down
» Next Page = Mouse over

» Selenium (Automated Browser)
> = findElement() -> clickElement()

= Scrolling down
> window.scrollTo(0, document.body.scrollHeight);
> = Mouse over

((JavascriptExecutor)driver).executeScript("S('ele
ment_selector').hover();");

5/25/2017 WWW.DRHAILIANG.COM 18



http://www.foxnews.com/politics.html
https://twitter.com/search-home
https://twitter.com/search-home

Crawling Rules

» Twitter ID is a unique (numeric) value that
every account on Twitter has.

>
» & ﬂfs.u'.:_'alj.:g
» Random sampling Twitter ID: 156860308
>
»An account can change its user name, it can
> never change its Twitter ID.
>

» Twitter ID ranges from 0 to 3,000,000,000
[Nov. 2014]—18 digits (since 2016)

5/25/2017 WWW.DRHAILIANG.COM 19




Crawling Rules

- N
Step1 [ ° Step 2 "
> ) } Egos Followers ‘{ f];
e

> Random numbers — [ )

» Random sampling

> \_
g /Step 3 Step 4

> - Profiles
Timelines

Following among alters

J\
Ve
gx.‘

AN

Source: Liang & Fu (2015) PLOSONE ~ \__ AN /

5/25/2017
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http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0134270

Crawling Rules

>
>
>
» Search
>
>

*By keywords
*By hashtags
*By authors
*By URLs

Operator

twitter search

"happy hour"
love OR hate
beer -root
#haiku
from:alexiskold
tottechcrunch
@mashable

"happy hour" near:"san
francisco”

near:NYC within:15mi

superhero since:2010-12-

27
fow until:2010-12-27

movie -scary )

flight :(
traffic ?
hilarious filter:links

news source:twitterfeed

Search Operators

Finds tweets...

containing both "twitter" and "search”. This is the default
operator.

containing the exact phrase "happy hour".
containing either "love" or "hate" (or both).
containing "beer” but not "root".

containing the hashtag "haiku"”.

sent from person "alexiskold".

sent to person "techcrunch”.

referencing person "mashable”.

containing the exact phrase "happy hour" and sent near
"san francisco™

sent within 15 miles of "NYC".

containing "superhero" and sent since date "2010-12-27"
(year-month-day).

containing "ftw" and sent up to date "2010-12-27".

containing "movie”, but not "scary”, and with a positive
attitude.

containing "flight” and with a negative attitude.
containing "traffic" and asking a question.
containing "hilarious" and linking to URLs.

containing "news" and entered via TwitterFeed

—

5/25/2017 WWW.DRHAILIANG.COM




Crawling Rules

library("twitteR")

> setup_twitter_oauth("xxx", "xxx", "xxx","xxx")
» Twitter search

> searchTwitter("#Hillary2016")

> Search Streaming API

streamR::filterStream("tweets.json", track =

nm «

> c(“Trump”, “Clinton"), timeout = 120, oauth =
> my_oauth)

Tweets.df = parseTweets("tweets.json", simplify =
TRUE)

httr package for Twitter OAuth

Parallel the process with multiple tokens

5/25/2017 WWW.DRHAILIANG.COM 22




Crawling Rules

Breadth first/depth first

YV V V VYV V VY

Depth-first search Breadth-first search

SOURCE

5/25/2017 WWW.DRHAILIANG.COM 23



http://www.cse.unsw.edu.au/~billw/Justsearch.html

Twitter

1. User Profiles o
Hai Liang

TWEETS ~ FOLLOWING  FOLLOWERS  LIKES  MOMENTS @drhailiang

77 103 76 41 0

Assistant Professor, School of Journalism
and Communication, The Chinese
University of Hong Kong

2. User Timelines (tweets)

Q Hong Kong
& drhailiang.com

3. Following (User-User) Networks E

User ID & User Screen Name
Retweeted User ID & Retweeted User Screen Name

E\?nnathan Zhu Retweeted

ICA CAT @ICA_CAT™ May 28
T ID&T T ﬁ Theme session: Computational Methods for Communication Research:
weet weet Text What Why, How? #ica16 6/10 14:00-15-15_ Argos C «— Retweeted Tweet ID & Retweet Tweet Text
tinyurl.com/gl92b8z
iy 1‘_1 1 v 1 e
/ AN
URL Hashtag

5/25/2017 WWW.DRHAILIANG.COM




From Words to Numbers

1. Preprocess raw text:

“A mouse lives in my house.”

“There are mice living in my houses.”

P HOE ERE R T !

5/25/2017 WWW.DRHAILIANG.COM 25




From Words to Numbers

1. Preprocess raw text: lowercase,

“a mouse lives in my house.”

“there are mice living in my houses.”

WEFRAA HIE BEREREER T
cps = tm::VCorpus(VectorSource(docs))

cps = tm::tm_map(cps,tolower)

5/25/2017 WWW.DRHAILIANG.COM 26




From Words to Numbers

1. Preprocess raw text: lowercase, remove stop words and punctuations,

“a@ mouse lives in my house:”
“there are mice living #a sy houses:”

PR TS RE SRR A R
cps = tm_map(cps,removePunctuation)

cps = tm_map(cps,removeWords, stopwords("english"))

5/25/2017 WWW.DRHAILIANG.COM 27




From Words to Numbers

1. Preprocess raw text: lowercase, remove stop words and punctuations, stem/lemmatization,

“mouse lives house” “mouse live house” “mous live hous”
“mice living houses” “mouse live house” “mice live hous”
SERZI=R WL 2 ER=R Wl 2 SERA= R W 2
SRR SRR SRR
lemmatization stemming

cps = tm_map(cps,stemDocument) #stemming

coreNLP::getToken(annotateString(docs)) #lemmatization

5/25/2017 WWW.DRHAILIANG.COM 28




From Words to Numbers

1. Preprocess raw text: lowercase, remove stop words and punctuations, stem/lemmatization,
tokenize

“mouse/live/house”

“mouse/live/house”

“BLAT R /AR

cps = tm_map(cps,scan_tokenizer)

cps = sapply(cps,jiebaR::segment,jiebaR::worker())

5/25/2017 WWW.DRHAILIANG.COM 29




From Words to Numbers

1.Preprocess raw text: lowercase, remove stop words and punctuations, stem/lemmatization,
tokenize, tag (part-of-speech)

“mouse[NN]/live[VBZ]/house[NN]”
“mouse[NNS]/live[VBG]/house[NNS]”

“EAFV]/FEREI]/FRIN]”

coreNLP::getToken(annotateString(docs)) #lemmatization+POS

cps = sapply(cps,jiebaR::segment,jiebaR::worker(“tag”))

5/25/2017 WWW.DRHAILIANG.COM 30




From Words to Numbers

1.Preprocess raw text: lowercase, remove stop words and punctuations, stem/lemmatization,
tokenize, tag (part-of-speech)

° Docl: [mouse, live, house]

> Doc2: [mouse, live, house] cps = tm_map(cps,PlainTextDocument)
> Doc3: [B4, FERE, 3R] dtm = DocumentTermMatrix(cps,control=list(weighting=weightTfldf))

2. Document-term matrix:

____ mouwe |lve  lhowse B IHE _|®
1 1 0 0 0

Docl 1
Doc2 1 1 1 0 0 0
Doc3 0 0 0 1 1 1

5/25/2017 WWW.DRHAILIANG.COM 31




More on Common Words

(removing) Common words -> (selecting) Discriminant words
* RT @drhailiang The Chinese University of Hong Kong https://www.cuhk.edu.hk

* https, com, RT@, ...
* post, reply, comment,...
* US, election, trump, Clinton, ...

Selecting a reference dataset -> feature selection (Ml, Chi)
* Category A vs. Category B (e.g., US Election vs. political texts)

* Log odds ratio for word j is given by
* log odds ratio; = log( "4 ) — log( “5J )

1_7TA,j 1—7TBJ'

* Ty ;s the proportion that category A documents contain word j.

Word Clouds in News
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https://shift.newco.co/what-i-discovered-about-trump-and-clinton-from-analyzing-4-million-facebook-posts-922a4381fd2f#.7668fcr8u

Thank You!

hailiang@cuhk.edu.hk
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