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Introduction

Who am 1?7

Who are you?

Research experience?
Statistics training?

Text analysis experience?
Programming experience?

Have you ever used R?



Introduction

Learning Text Analysis the Hard Way

e What is the hard way?

e Why learn the hard way?

Code: http://www.mit.edu/~rnielsen/arabicTextWorkshop.zip
Slides: http://www.mit.edu/~rnielsen/arabic_text_slides.pdf
http://www.mit.edu/~rnielsen/ > “Helpful Stuff” (at the bottom)


http://www.mit.edu/~rnielsen/arabicTextWorkshop.zip
http://www.mit.edu/~rnielsen/arabic_text_slides.pdf
http://www.mit.edu/~rnielsen/

Introduction

In this session:

e Examples of text analysis

e Principles of text analysis research



Introduction

What is quantitative text analysis?

How do | use it in my research?



Introduction

DEADLY
CLERICS

Blocked Ambition
and the Paths to Jihad

RICHARD A. NIELSEN




Introduction

Wi
apostasy

jlhad -
rel |g|on

enemy

dists
apostates
Word Frequency killing
Waficar
Q- 250
a=1/500 world: s
a =1/1000 jews!nd
« =1/2000 monotheism
land
Jihadi

tyrant]”"

=% hadith
‘bié

b O O kEoIIectlon

fatwas

three

Omar

sﬁﬁ |

“permissible

o NUMan prayer
like™

ten
man

Peiffie@rrect

Not Jihadi



Introduction

If a person arrives while the Imam
is preaching at Friday prayers, he
should pray two brief prostrations
and sit without anyone as
greeting people in this circumstance
is forbidden the Prophet,
peace be upon him, says, "If your
friend to you during the
Friday prayers
the Imam preaches because it is
idle talk."

(Ibn Uthaymeen)

silence him while

Density of cleric jihad scores

Ruling on Fighting Now in Palestine

and Afghanistan. The foregoing

clarified that if an inch of Muslim

lands are attacked, then Jihad is

obligatory for the people of that area,

and those by. If they do not

succeed or are incapable or lazy, the
widens to those

behind them and then gradually the
expands until

it is general for the whole

from East to West

(Abdallah Azzam)

0.2 —0.15 Jihad Score

Abdallah Azzam

zzam al-Amriki

Usama bin Laden
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Money, Pilgrimage,
Ramadan and iage

Prayer




Introduction

Women’s Authority in Patriarchal Social Movements: The Case of
Female Salafi Preachers

Richard A. Nielsen*

February 26, 2019

Forthcoming: American Journal of Political Science

Abstract

How do women gain authority in the public sphere, especially in contexts where patriarchal norms are
prevalent? I argue that the leaders of patriarchal social movements face pragmatic incentives to expand
women’s authority roles when seeking new movement members. Women authorities help patriarchal
movements by making persuasive, identity-based arguments in favor of patriarchy that men cannot, and
by reaching new audiences that men cannot. I support this argument by examining the rise of online
female preachers in the Islamist Salafi movement, using interviews, Twitter analysis, and automated text
analysis of 21,000 texts by 172 men and 43 women on the Salafi-oriented website saaid.net. To show the
theory’s generality, I also apply it to the contemporary white nationalist movement in the United States.
The findings illustrate how movements that aggressively enforce traditional gender roles for participants
can nevertheless increase female authority for pragmatic political reasons.
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How the Internet Helps Women Gain Authority in Islam

Why are 43 female preachers on a Salafi website?
Answer: Internet outreach trumps gender norms.

Evidence: text and tweets

e Saaid.net administrators solicited women.
- email interviews

e Women use citations (the Salafi method) less than men.
- topic model, word frequencies in 21K docs

e \Women use identity authority more than men.
- reading (qual), personal pronoun use (quant)

e \Women reach new audiences online.

- retweets



Introduction

Other scholars’ research

e What gets censored in China?

e Do far right protests in Europe increase support for
terrorism?

e Where are civilians being killed in Syria?
e How does fake news spread online?
e Did Shakespeare write all of Shakespeare’s plays?

e Many, many more..



Workshop Overview

We will work a single example in detail: Al-Ahram articles.



Workshop Overview
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Workshop Overview
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Workshop Overview

We will work a single example in detail: Al-Ahram articles.

o o A W N

Principles of text analysis research.

Acquiring text.

Pre-processesing text for quantitative analysis.
Topic Modeling (Unsupervised machine learning).
Classification (Supervised machine learning).

Visualization.



Workshop Overview

We will work a single example in detail: Al-Ahram articles.

o o A W N

Principles of text analysis research.
Acquiring text.

Pre-processesing text for quantitative analysis.
Topic Modeling (Unsupervised machine learning).
Classification (Supervised machine learning).

Visualization.



Principles of Text Analysis Research

Research Design

Puzzle/Question (a “Topic” is not enough)

Theory and hypotheses

Concepts

e Measurement

Testing

Report findings



Principles of Text Analysis Research

What is quantitative text analysis good for?
e Concepts
e Measurement

e Testing

What would you do with infinite time?

Too often, text analysis starts with texts. Start with a
question!



Principles of Text Analysis Research

Four Principles of Quantitative Text Analysis
(Grimmer and Stewart, 2013)

(1) All quantitative models of language are wrong—but some are useful.
(2) Quantitative methods for text amplify resources and augment humans.
(3) There is no globally best method for automated text analysis.

(4) Validate, Validate, Validate.

My additions:
(5) All text analysis is dimension reduction.

(6) There is no free lunch.

(supervised methods require front-end work, unsupervised require back-end work)



Principles of Text Analysis Research

binary score

|—»

classification

Y ideological scaling

document

bag of words continous score

propensity scores

\

sentiment

low dimensional

topic models

\

matching

2nd generation text analysis




Principles of Text Analysis Research

classification

c——

binary score

ideological scaling

/

document

4

bag of words continous score

propensity scores

\

sentiment

low dimensional

topic models
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2nd generation text analysis




Principles of Text Analysis Research

classification
P

binary score

/

document »{ bag of words

low dimensional topic models

2nd generation text analysis



Principles of Text Analysis Research

classification
P

binary score

/

document »| bag of words

— L'V Ignore
I = | | l grammar!

low dimensional topic models

2nd generation text analysis



Principles of Text Analysis Research

classification

average embedding sentiment
/se:uence of words/chars matching

document

| —»1

.

relation extraction

\iuence of embeddings

sequence of NLP info

semantic role labeling

open information
extraction

named entity
recognition/resolution

3rd generation text analysis




Principles of Text Analysis Research

Key conclusions

e Text analysis is dimension reduction.
e Speeds up repetitive coding tasks.
e Can help quantitative and qualitative research.

e Anyone who says it is magic is selling you something.



Workshop Overview
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Principles of text analysis research.

Acquiring text.

Pre-processesing text for quantitative analysis.
Topic Modeling (Unsupervised machine learning).
Classification (Supervised machine learning).

Visualization.



Acquiring Text

The goal: .txt files in a directory



Acquiring Text

The goal: .txt files in a directory
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Acquiring Text

The goal: .txt files in a directory

@
2009-12-27  2009-12-28

2010-01-01 2010-01-02

@ )
2010-01-06  2010-01-07

& @
2009-12-29  2008-12-30

2010-01-03 2010-01-04

2010-01-08 2010-01-09

@
2009-12-31

2010-01-05



Acquiring Text

The goal: .txt files in a directory
L] article_2_1106.b¢
L] article_2_1107.t¢
& article_2_1112.t¢t
4 article_2_1114.¢
4 article_3_1227.t¢
4| article_3_1228.t¢
| article_3_1236.xt
G| article_4_1147.6¢
4| article_4_1150.6¢



Acquiring Text

The goal: .txt files in a directory

Three types of text sources:
1. Digital
2. Online Analog
3. Offline Analog



Acquiring Text

Steps:
e Identify text source
e Explore the structure
e Navigate the structure
e Get the text onto your computer

e Clean the text



Acquiring Text

Steps: Digital
e Identify text source:
website, digital files

e Explore the structure:
hyperlinks, html

e Navigate the structure:
regex, spider

e Get the text onto your computer:
scraping, API

e Clean the text:
regex, html parser



Acquiring Text

Steps: Digital, Online Analog
e Identify text source:
website, digital files, digital files
e Explore the structure:
hyperlinks, html, hyperlinks, html
e Navigate the structure:
regex, spider,regex, spider
e Get the text onto your computer:
scraping, API, scraping, OCR

e Clean the text:
regex, html parser, OCR errors, doc format



Acquiring Text

Steps: Digital, Online Analog, Offline Analog
e Identify text source:
website, digital files, digital files, library, archive
e Explore the structure:
hyperlinks, html, hyperlinks, html, by hand
e Navigate the structure:
regex, spider, regex, spider, by hand
e Get the text onto your computer:
scraping, API, scraping, OCR, photography, OCR

e Clean the text:
regex, html parser, OCR errors, doc format, OCR errors,
doc format



Acquiring Text: Installing R

https://www.r-project.org/

[Home]

Download

CRAN

R Project

About R

Logo
Contributors
What's New?
Reporting Bugs
Development Site
Conferences
Search

R Foundation

Foundation
Board
Members
Donors
Donate

The R Project for Statistical
Computing

Getting Started

R is a free software environment for statistical cofbuting and grafics. It compiles and runs on a wide
variety of UNIX platforms, Windows and MacOS@§lo download R, [lease choose your preferred CRAN
mirror.

If you have questions about R like how to download and install the software, or what the license terms
are, please read our answers to frequently asked questions before you send an email.

News

« Rversion 3.4.3 (Kite-Eating Tree) prerelease versions will appear starting Monday 2017-11-20.
Final release is scheduled for Thursday 2017-11-30.

R version 3.4.2 (Short Summer) has been released on Thursday 2017-09-28.

The R Journal Volume 9/1 is available.

R version 3.3.3 (Another Canoe) has been released on Monday 2017-03-06.

The R Journal Volume 8/2 is available.

useR! 2017 (July 4 - 7 in Brussels) has opened registration and more at http://user2017.brussels/

Tomas Kalibera has joined the R core team.

Tha B Enlindatinn walcenamae five naw ardinary mamhbare: lannifar BRBrvan Dianna Cank hilie lacea


https://www.r-project.org/

Acquiring Text: Installing R

https://www.r-project.org/

CRAN Mirrors

The Comprehensive R Archive Network is available at the following URLs, please choose a location close to you. Some statistics on the status of tt
windows release, windows old release.

If you want to host a new mirror at your institution, please have a look at the CRAN Mirror HOWTO.

0-Cloud
https://cloud.r-project.org/ é Automatic redirection to servers worldwide, currently sponsorec
http://cloud r-project.org/ Automatic redirection to servers worldwide, currently sponsorec
Algeria
https://cran.usthb.dz/ University of Science and Technology Houari Boumediene
http://cran.usthb.dz/ University of Science and Technology Houari Boumediene
Argentina
http://mirror.fcaglp.unlp.edu.ar/CRAN/ Universidad Nacional de La Plata
Australia
https://cran.csiro.au/ CSIRO
http://cran.csiro.au/ CSIRO
https://mirror.aarnet.edu.au/pub/CRAN/ AARNET
https://cran.ms.unimelb edu.au/ School of Mathematics and Statistics, University of Melbourne
https://cran.curtin.edu.an/ Curtin University of Technology
Austria
https://cran.wu.ac.at/ Wirtschaftsuniversitit Wien
http://cran.wu.ac.at/ Wirtschaftsuniversitit Wien
Belgium
http://www freestatistics.org/cran/ K.U.Leuven Association
https://lib.ugent.be/CRAN/ Ghent University Library

httn://lih noent he/CR AN/ Ghent TTnivercity T ihrarv
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https://www.r-project.org/

CRAN
Mirrors
What's new?
Task Views
Search

About R

R Homepage
The R Journal

Software
R Sources
R Binaries
Packages
Other

Documentation
Manuals

FAQs
Contributed

The Comprehensive R Archive Network

Download and Install R

Precompiled binary distributions of the base system and contributed packages, Windows and Mac users most lik
lone of these versions of R:

« Download R for Linux

t * Download R for (Mac) OS X

* Download R for Windows

R is part of many Linux distributions, you should check with your Linux package management system in additior
llink above.

[Source Code for all Platforms

Windows and Mac users most likely want to download the precompiled binaries listed in the upper box, not the s
icode. The sources have to be compiled before you can use them. If you do not know what this means, you probab
|want to do it!

o The latest release (Thursday 2017-09-28, Short Summer) R-3.4.2.tar.gz, read what's new in the latest versio

Sources of R alpha and beta releases (daily snapshots, created only in time periods before a planned release

Daily snapshots of current patched and development versions are available here. Please read about new feaf
bug fixes before filing corresponding feature requests or bug reports.

Source code of older versions of R is available here.

Contributed extension packages

lQuestions About R

« If you have questions about R like how to download and install the software, or what the license terms are,
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https://www.r-project.org/

CRAN
Mirrors
What's new?
Task Views
Search

About R

Software
R Sources
R Binaries
Packages
Other

Documentation
uals

Contributed

Subdirectories:

base
contrib

old contrib

Rtools

R for Windows

Binaries for base distribution. This is what you wa
Binaries of contributed CRAN packages (for R >=
on third party software available for CRAN Windows
variables.

Binaries of contributed CRAN packages for outdated versions of R (for R < 2.13.x; managed by Uwe Ligge
Tools to build R and R packages. This is what you want to build your own packages on Windows, o to buil
itself.

to install R for the first time.
x; managed by Uwe Lj here is also informati

ing envi and make

Please do not submit binaries to CRAN. Package developers might want to contact Uwe Ligges directly in case of questions / suggestio

‘Windows binaries.

“You may also want to read the R FAQ and R for Windows FAQ.

Note: CRAN does some checks on these binaries for viruses, but cannot give Use the normal ions with


https://www.r-project.org/

Acquiring Text: Installing R

https://www.r-project.org/

W] new?
Task Views
Search

About R

R Homepage
The R Journal

Software
R Sources
R Bina
Packages
Other

Documentation
Manuals

FAQs
Contributed

R-3.4.2 for Windows (32/64 bit)

'S megabytes, 32/64 bit)

New features in this version
If you want to double-check that the package you have downloaded matches the package distributed by CRAN, you can compare the mdSsum
the fingerprint on the master server. You will nieed & version of mdSsum for windows: both graphical and command line versions are available.

Frequently asked questions

« Docs R run under my version of Windows?

« How do I update packages in my previous version of R?

« Should I run 32-bit or 64-bit R?
Please sce the R FAQ for general information about R and the R Windows FAQ for Windows-specific information.

other builds
« Patches to this relcase are incorporated in the r-patched snapshot build.
« A build of the development version (which will eventually become the next major release of R) is available in the r-devel snapshot build

* Previous releases

Note to webmasters: A stable link which will redirect to the current Windows binary release is
<CRAN MIRROR>/bin/wii

Last change: 2017-09-28, by Duncan Murdoch
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CRAN
Mirrors
What's new?
Task Views
Search

About R

R Homepage
The R Journal

Software
R Sources

FPackages
Other

Documentation

Contributed

R for Mac 0S X

This directory contains binarics for a base distribution and packages to run on Mac OS X (release 10.6 and above). Mac OS 8.6 to 9.2 (and Ma
are no longer supported but you can find the last supported release of R for these systems (which is R 1.7.1) here. Releases for old Mac OS X s
(through Mac OS X 10.5) and PowerPC Macs can be found in the old directory.

Note: CRAN does not have Mac OS X systems and cannot check these binaries for viruses. Although we take precautions when assembling bi
use the normal ions with

As of 2016/03/01 package binaries for R versions older than 2.12.0 are only available from the CRAN archive so users of such versions shoulc
AN mirror setting accordingly.

R 3.4.2 "Short Summer" released on 2017/09/28

Tmportant: since R 3.4.0 release we are now providing binaries for OS X 10.11 (EI Capitan) and higher using non-Apple toolkit to provide su
OpenMP and C++17 standard features. Please read the corresponding note below.

Pleasc check the MDS checksum of the downloaded image to ensure that it has not been tampered with o corrupted during the mirroring proc
example type

md5 R-3.4.2.pkg

in the Terminal application to print the MD3 checksum for the R-3.4.2.pkg image. On Mac OS X 10.7 and later you can also validate the signa
pkgutil --check-signature R-3.4.2.pkg

Files:

R 3.4.2 binary for OS X 10.11 (EI Capitan) and higher, signed package. Contains R 3.4.2
framework, R.app GUI 1.70 in 64-bit for Intel Macs, Tcl/Tk 8.6.6 X11 libraries and Texinfo 5.2.
The latter two components are optional and can be ommitted when choosing "custom install",
they are only needed if you want to use the teltk R package o build package documentation
from sources.

Note: the use of X11 (including te1tk) requires XQuartz to be installed since it is no longer part
of OS X. Always re-install XQuartz when upgrading your OS X to a new major version.

Important: this release uses Clang 4.0.0 and GNU Fortran 6.1, neither of which is supplied by
Aopble. If vou wish to comoile R packages from sources. vou will need to download and install
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R console: Windows

le Edit View Misc Packages Windows Help

R version 3.4.2 (2017-09-28) -- "Short Summer"”
Copyright (C) 2017 The R Foundation for Statistical Computing
Platform: x86_64-w64-mingw32/x64 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.
You are welcome to redistribute it under certain conditions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale
R is a collaborative project with many contributors.
Type 'contributors()' for more information and
'citation()' on how to cite R or R packages in publications.
Type 'demo()' for some demos, 'help()' for on-line help, or
'help.start()' for an HTML browser interface to help.

Type 'q()' to quit R.

> |
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R console: Mac

[ XON ] R Console

RWGEQH 15

R version 3.4.2 (2017-09-28) -- "Short Summer"
Copyright (C) 2017 The R Foundation for Statistical Computing
Platform: x86_64-apple-darwinl5.6.0 (64-bit)

R is free software and comes with ABSOLUTELY NO WARRANTY.

You are welcome to redistribute it under certain conditions.

Type 'license()' or 'licence()' for distribution details.
Natural language support but running in an English locale

R is a collaborative project with many contributors.

Type 'contributors()' for more information and

'citation()' on how to cite R or R packages in publications.

Type 'demo()' for some demos, 'help()' for on-line help, or

'help.start()' for an HTML browser interface to help.

Type 'qQ)’ to quit R.

[R.app GUI 1.70 (7434) x86_64-apple-darwinl5.6.0]

[History restored from /Users/rich/.Rapp.history]

>|
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| highly recommend RStudio (I use it for Mac)

(https://www.rstudio.com /products/rstudio/download/)

©7demoR
i SourceonSave = A /- FRun | °9
1 ## Tllustrate data collection and analysis from Islamic sources online
2 ## Rich Nielsen
3 ## Prepared for "In their words | In our words" conference at ANU, 11/23/2017
4
5 ## About this file:
6 ## This file is a script containing computer code to collect and analyze data
7 ## from the website saaid.net.
8
9 ## You will notice that many lines begin with "##". The # sign "comments out"

881:50
Console

~/

## a line of the script so that the computer will not try to execute that line.
## Lines that are commented out are comments for the users. Lines that are not
## commented out are code for the computer.

## To run this script, you will need to install the free programming language R.

## 1) go to https://www.r-project.org/

=0

Source - =

## 2) Select "download R" which should lead you here: https://cran.r-project.org/mirrors.html

## 3) Select your preferred source for the code. I prefer 0-cloud,
#  which leads you here: https://cloud.r-project.org/

## 4) Select "Download R for [your operating system]"

 (Untitled) =

Terminal

10U Gre WeLCome TO reaLSTFIDUTE LT UNer Certdin conavtions.
Type 'license()' or 'licence()' for distribution details.

Natural language support but running in an English locale

R is a collaborative project with many contributors.
Type 'contributors()' for more information and
"citation()' on how to cite R or R packages in publications.

Type 'demo()’ for some demos, 'help()' for on-line help, or
*help.start()' for an HTML browser interface to help.
Type 'q)' to quit R.

R Script +

=0

Environment

History  Connections(|

<2 [ = Import Dataset + = & Ls !
) Global Environment ~

Files.

Environment is empty

Plots

Packages Help Viewel
= Export -
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Acquiring Text

R exercise.

e Hello world

Objects and data structures

readLines ()

regular expressions grep() and gsub()
OCR with tesseract

Code: http://www.mit.edu/~rnielsen/arabicTextWorkshop.zip
Slides: http://www.mit.edu/~rnielsen/arabic_text_slides.pdf
http://www.mit.edu/~rnielsen/ > “Helpful Stuff” (at the bottom)


http://www.mit.edu/~rnielsen/arabicTextWorkshop.zip
http://www.mit.edu/~rnielsen/arabic_text_slides.pdf
http://www.mit.edu/~rnielsen/

Workshop Overview

o o~ W hpo=

Principles of text analysis research.

Acquiring text.

Pre-processesing text for quantitative analysis.
Topic Modeling (Unsupervised machine learning).
Classification (Supervised machine learning).

Visualization.



Turning Text into Data

Goal: Turn text into a Document Term Matrix.



Turning Text into Data

<div style="tloat: right >
<a href="http://twitter.com/share” class="twitter-share-button” data-«
</div>
<div id="ReaderCount™ class="innerb_main" style="float: right;"><div clas:
<g:plusone></g:plusone>
</div>
<div id="abstractDiv">
| <img src="images/gry-sep-daily.jpg"” alt="" style="margin-top: 1@px;" />
<div id="igraa">
</div>
<br />
<span id="txtBrief">s el g Ll o8 ALl & 35 (£ Gass SNl , Sslall priall ae Edlu s ¢
</div>
<div id="NewsImage"><div id='divImages'><div class='floatimgleft’><img border:
<div id="Morelmages">
</div>
<div id="bodyDiv">
<div id="txtBody" class="bbBodyp™ align="justify"><p align="justify’'><p> s

</div>



Turning Text into Data
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Turning Text into Data

Organizing files to make your life easier.



Turning Text into Data

Organizing files to make your life easier.

Encodings and Unicode.



Turning Text into Data
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Turning Text into Data
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Turning Text into Data
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Turning Text into Data
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Turning Text into Data

Ly oS sdlie.1
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Turning Text into Data

You can do a lot with a DTM, even without models.

e Word counts
e Visualizations

e Document similarity
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Term

% of documents using term

% of all words

Men Women Men Women
allah 95% 85% 3.0% 1.6%
sala allah 67 32 0.50 0.21
radr allah 50 20 0.18 0.10
hadith 64 39 0.30 0.14
qal/yaqil (al-)rasiil 30 10 0.047  0.026
Ibn Taymiyya 23 34 0.030  0.006
al-Bukhari 41 10 0.098  0.030
al-Bayhagqi 17 0.72 0.013  0.001
Abu Hurayra 29 3.6 0.048  0.008
al-Tabarani 16 1.2 0.014  0.002
Abu Dawud 29 3.6 0.043  0.006

Table 2: Frequency of hadith-related phrases in men’s and women’s writing
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R Exercise. Code: http://www.mit.edu/~rnielsen/arabicTextWorkshop.zip

Slides: http://www.mit.edu/~rnielsen/arabic_text_slides.pdf
http://www.mit.edu/~rnielsen/ > “Helpful Stuff” (at the bottom)


http://www.mit.edu/~rnielsen/arabicTextWorkshop.zip
http://www.mit.edu/~rnielsen/arabic_text_slides.pdf
http://www.mit.edu/~rnielsen/

Workshop Overview

o o~ W hpo=

Principles of text analysis research.

Acquiring text.

Pre-processesing text for quantitative analysis.

Topic Modeling (Unsupervised machine learning).
Classification (Supervised machine learning).

Visualization.



Topic Models



Topic Models

Goal: Summarize a Document Term Matrix with Topics.



Topic Models

Goal: Summarize a Document Term Matrix with Topics.

Good: low effort, quick

Bad: Not always sure what you get



Topic Models
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Topic Models

Top Topics

Topic 9: cilkilaul joan

Topic 12 s58a

Topic 107 adse sls!

Topic 3 skl

Topic 8 ix=ly,

Topic 11: Llas
Topic 7: gl
Topic 4: 5

Topic 6. dxadisa
Topic 5: | sl
Topic 2: dall jlal

Topic 1: 315

T T T T T
0.00 0.05 0.10 0.15 0.20

Expected Topic Proportions



Topic Models

binary score

document

»

bag of words
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/

classification
e
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low dimensional

topic models




Topic Models

. Topic proportions and
Topics Documents orments

gene 6.84
dna 08.82
genetic @.6l Seeking Life’s Bare (Genetic) Necessities
“ae COLD SPRING HARBOR, NEW \mk— “are nox all thar far apan” especially n
comparson 1o the 75,000 genes 1 the b
e Siv Amderg ]

Univenaty m
r . different appriaches proscntal complemen: o
wary vicws oo the basic gene nevded b -

bers

[ELETI N —
q\ i be stiined with  sxpienced. “Te s P 2 way of ongants
il theat the carhicst e forme  any newly " explains
The .

Arcady Mushegian, a ¢

..m....mll.m“u s
inn 4 simple parasite and esti
r 2 wated that for this
800 e
sh— bt thiat
aof 100 woukdn'e

Al

match preceely, those prodctions
o N=
* Gename Magping anc Sequenc- \- —
ing. Cokd Sprng Marbor, New York, Stripping down. © e s yeds a0 esb
Mwanam Mt of tha Mnmum modem and anGent gNames.

SCIENCE » VOL 171 @ 4 MAY 9%




Topic Models

. Pick the number of topics
. Estimate the model

. Interpret the topics

A 0NN =

. Summarize results



Topic models

Two matrices estimated:
1) Topical Prevalence Matrix (DxK)

2) Topical Content Matrix (VxK)



Topic models

Two matrices estimated:

1) Topical Prevalence Matrix (DxK)

— Topicl Topic2 TopicK |
Docl 2 1 0.05
0 = Doc2 2 1 3
i DocD 0 0 D]

2) Topical Content Matrix (VxK)




Topic models

Two matrices estimated:
1) Topical Prevalence Matrix (DxK)

— Topicl Topic2 TopicK |
Docl 2 1 0.05
0 = Doc2 2 1 3
i DocD 0 0 D
2) Topical Content Matrix (VxK)
[ Topicl Topic2 TopicK |
“text” .02 .001 0.001
BT = ‘“‘data” .001 .02 0.001
“analysis” | .01 01 0.0005 |




Topic models
Two matrices estimated:
X=~0p3
1) Topical Prevalence Matrix (DxK)

Topicl Topic2 TopicK ]
Docl 2 1 0.05
0 = Doc2 2 1 3
i DocD 0 0 D]
2) Topical Content Matrix (VxK)
[ Topicl Topic2 TopicK |
“text” .02 .001 0.001
BT = ‘“‘data” .001 .02 0.001
“analysis” | .01 .01 0.0005 |




Topic models

For Latent Dirichlet Allocation...

- Consider document i, (i=1,2,...



Topic models

For Latent Dirichlet Allocation...

- Consider document i, (i=1,2,...,D).

- Suppose there are M; total words and w; is an M; x 1
vector, where w;,, describes the mt" word used in the
document.



Topic models

For Latent Dirichlet Allocation...
- Consider document i, (i=1,2,...,D).
- Suppose there are M; total words and w; is an M; x 1

vector, where w;,, describes the mt" word used in the
document.

0/ ~ Dirichlet(a)



Topic models

For Latent Dirichlet Allocation...

- Consider document i, (i=1,2,...,D).

- Suppose there are M; total words and w; is an M; x 1
vector, where w;,, describes the mt" word used in the
document.

0/ ~ Dirichlet(a)
Z;m|0; ~ Multinomial(1, 8;)



Topic models

For Latent Dirichlet Allocation...

- Consider document i, (i=1,2,...,D).

- Suppose there are M; total words and w; is an M; x 1
vector, where w;,, describes the mt" word used in the
document.

0/ ~ Dirichlet(a)
Z;m|0; ~ Multinomial(1, 8;)
Wim| B, Zimk =1 ~ Multinomial(1, 3,)



Topic models

For Latent Dirichlet Allocation...

- Consider document i, (i=1,2,...,D).

- Suppose there are M; total words and w; is an M; x 1
vector, where w;,, describes the mt" word used in the
document.

B, ~ Dirichlet(1)

0/ ~ Dirichlet(a)
Z;m|0; ~ Multinomial(1, 8;)
Wim| B, Zimk =1 ~ Multinomial(1, 3,)



Topic models

For Latent Dirichlet Allocation...

- Consider document i, (i=1,2,...,D).

- Suppose there are M; total words and w; is an M; x 1
vector, where w;,, describes the mt" word used in the
document.

B, ~ Dirichlet(1)
ar ~ Gamma(a, f)
0/ ~ Dirichlet(a)
Z;m|0; ~ Multinomial(1, 8;)
Wim|Bk, Zimk = 1~ Multinomial(1, 8,)



Topic models

For Latent Dirichlet Allocation...

- Consider document i, (i=1,2,...,D).

- Suppose there are M; total words and w; is an M; x 1
vector, where w;,, describes the mt" word used in the
document.

B, ~ Dirichlet(1)
ar ~ Gamma(a, f)
0;la ~ Dirichlet(ax)
Z;m|0; ~ Multinomial(1, 8;)
Wim|Bk, Zimk = 1~ Multinomial(1, 8,)

Optimize with Variational Inference or Gibbs Sampling.
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R Exercise. Code: http://www.mit.edu/~rnielsen/arabicTextWorkshop.zip

Slides: http://www.mit.edu/~rnielsen/arabic_text_slides.pdf
http://www.mit.edu/~rnielsen/ > “Helpful Stuff” (at the bottom)


http://www.mit.edu/~rnielsen/arabicTextWorkshop.zip
http://www.mit.edu/~rnielsen/arabic_text_slides.pdf
http://www.mit.edu/~rnielsen/

Workshop Overview

o o~ W hpo=

Principles of text analysis research.

Acquiring text.

Pre-processesing text for quantitative analysis.
Topic Modeling (Unsupervised machine learning).
Classification (Supervised machine learning).

Visualization.



Classification

Goal: Predict document type from text.



Classification

Goal: Predict document type from text.

Good: You know what you are getting. Faster than
hand-coding everything.

Bad: Time consuming to label documents.



Classification
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Classification
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Classification
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Classification




Classification

Training data (how much?, sampling?, pre-labeled?)

Model (many, many options)

Cross-validation (to avoid over-fitting)

Best predictions are all that matter.



Classification: Naive Bayes Classifier



Classification: Naive Bayes Classifier
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Classification: Naive Bayes Classifier

Goal: estimate the probability that unknown document d
belongs to the class (A).

P - PAALA

The probability of the words given the class are denoted
P(w;|A). Thus we take P(d|A) to be the independent product
over all words in the document.

p(d|A) = H P (w;|A)

P(Ald) = HP



We then assume that a document should be classified as either
A or B and thus we can generate a symmetrical equation for B
which can be used to produce a likelihood ratio:

B
P(B|d) = P((d))HP
P(Ald) _ P(A) 11 p(wiA)
P(Ald)  P(B) 1} p(wi[B)



Because in practice the product is quite small so we work with
the log ratio.

P(Ad) . P(A) b (wlA)
8 b8l ~ "Ep(8) T 2= "% p(w)

We estimate p (w;|A) as the percentage of word w; in
document A. We denote this final quantity the score. Scores
above 0 are in class A.



Classification

R Exercise. Code: http://www.mit.edu/~rnielsen/arabicTextWorkshop.zip

Slides: http://www.mit.edu/~rnielsen/arabic_text_slides.pdf
http://www.mit.edu/~rnielsen/ > “Helpful Stuff” (at the bottom)


http://www.mit.edu/~rnielsen/arabicTextWorkshop.zip
http://www.mit.edu/~rnielsen/arabic_text_slides.pdf
http://www.mit.edu/~rnielsen/

Workshop Overview

o o~ W hpo=

Principles of text analysis research.

Acquiring text.

Pre-processesing text for quantitative analysis.
Topic Modeling (Unsupervised machine learning).
Classification (Supervised machine learning).

Visualization.



Visualization



Visualization

Goal: Communicate visually



Visualization

Principles:
e Every graph should have a point
Clear labels

Every element should serve a purpose

Avoid redundant information

Avoid misleading



Visualization

R Exercise. Code: http://www.mit.edu/~rnielsen/arabicTextWorkshop.zip

Slides: http://www.mit.edu/~rnielsen/arabic_text_slides.pdf
http://www.mit.edu/~rnielsen/ > “Helpful Stuff” (at the bottom)
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Visualization: Naive Bayes Classifier
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Visualization: Naive Bayes Classifier

Which words predict Sports articles?
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Visualization: Naive Bayes Classifier

Which words predict Sports articles?
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