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Introduction

Who am I?

Who are you?
Research experience?
Statistics training?
Text analysis experience?
Programming experience?
Have you ever used R?



Introduction

Learning Text Analysis the Hard Way

• What is the hard way?

• 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:

• Examples of text analysis

• Principles of text analysis research



Introduction

What is quantitative text analysis?

How do I use it in my research?
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Usama bin Laden

Azzam al−AmrikiIbn Uthaymeen
Ibn Baz

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

Ruling on Fighting Now in Palestine 
and Afghanistan.  The foregoing has 
clarified that if an inch of Muslim 
lands are attacked, then Jihad is 
obligatory for the people of that area,
and those near by.  If they do not 
succeed or are incapable or lazy, the 
individual obligation widens to those 
behind them and then gradually the 
individual obligation expands until 
it is general for the whole land, 
from East to West.
         (Abdallah Azzam)
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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.

∗Associate Professor, Department of Political Science, Massachusetts Institute of Technology. I appreciate comments on earlier
versions from Amaney Jamal, Tarek Masoud, Marc Lynch, Mirjam Künkler, Ana Weeks, Marsin Alshamary, Bruce Rutherford,
Henri Lauzière, Aaron Rock-Singer, Ari Schriber, and Malika Zhegal, and participants at the NYU Center for Data Science, the
University of Connecticut, the Northeast Middle East Politics Working Group, the 2016 AALIMS conference, the 2016 MESA
conference, and the Salafiyya Workshop held at Harvard on 11 March 2016. Thanks to Marsin Alshamary for research assistance
with the Twitter analysis. This research was supported by an Andrew Carnegie Fellowship from 2017-2019.
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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

• Saaid.net administrators solicited women.
- email interviews

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

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

• Women reach new audiences online.
- retweets



Introduction

Other scholars’ research
• What gets censored in China?
• Do far right protests in Europe increase support for

terrorism?
• Where are civilians being killed in Syria?
• How does fake news spread online?
• Did Shakespeare write all of Shakespeare’s plays?
• Many, many more…
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We will work a single example in detail: Al-Ahram articles.
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Principles of Text Analysis Research

Research Design
• Puzzle/Question (a “Topic” is not enough)
• Theory and hypotheses
• Concepts
• Measurement
• Testing
• Report findings



Principles of Text Analysis Research

What is quantitative text analysis good for?
• Concepts
• Measurement
• 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)

Table 1 Four principles of quantitative text analysis

(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.

Text as Data 3

 at Stanford U
niversity on January 22, 2013

http://pan.oxfordjournals.org/
D

ow
nloaded from

 

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)
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2nd generation text analysis



Principles of Text Analysis Research

3rd generation text analysis



Principles of Text Analysis Research

Key conclusions

• Text analysis is dimension reduction.

• Speeds up repetitive coding tasks.

• Can help quantitative and qualitative research.

• Anyone who says it is magic is selling you something.
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Acquiring Text

The goal: .txt files in a directory

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

Steps: Digital, Online Analog, Offline Analog
• Identify text source:

website, digital files, digital files, library, archive
• Explore the structure:

hyperlinks, html, hyperlinks, html, by hand
• Navigate the structure:

regex, spider, regex, spider, by hand
• Get the text onto your computer:

scraping, API, scraping, OCR, photography, OCR
• Clean the text:

regex, html parser, OCR errors, doc format, OCR errors,
doc format
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Acquiring Text: Installing R
I highly recommend RStudio (I use it for Mac)
(https://www.rstudio.com/products/rstudio/download/)

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


Acquiring Text

R exercise.
• 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

1. Principles of text analysis research.

2. Acquiring text.

3. Pre-processesing text for quantitative analysis.

4. Topic Modeling (Unsupervised machine learning).

5. Classification (Supervised machine learning).

6. Visualization.



Turning Text into Data

Goal: Turn text into a Document Term Matrix.
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Turning Text into Data

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

• Word counts
• Visualizations
• Document similarity





Term % of documents using term % of all words
Men Women Men Women

allāh 95% 85% 3.0% 1.6%
s. alā allāh 67 32 0.50 0.21
rad. ı̄ allāh 50 20 0.18 0.10
h. adı̄th 64 39 0.30 0.14
qāl/yaqūl (al-)rasūl 30 10 0.047 0.026
Ibn Taymiyya 23 3.4 0.030 0.006
al-Bukhari 41 10 0.098 0.030
al-Bayhaqi 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

This table shows, for each term listed, the percentage of men’s and women’s documents that contain the term (left two columns)
and the percentage of men’s and women’s words that are devoted to the term (right two columns). All differences between men and
women are statistically significant at the 0.05 percent level.

Of course, there are many contexts in which the word allāh can be used, so I consider two specific phrases:

the honorific for the prophet, s. alā allāh(u ↪alayhi wa salam), and the honorific for other notables, rad. ı̄ allāh

(↪anhu). These phrases are also used far less frequently by women. The phrase s. alā allāh appears less than

half as many times in women’s writing, either when I calculate the percentage of documents that use the

term (67% for men versus 32% for women) or in the percentage of men’s and women’s words (0.5% for

men and 0.2% for women). The phrase rad. ı̄ allāh has similar differences in men’s and women’s usage.

Women are also far less likely to use the word h. adı̄th, the phrases “the prophet said” (qāl/yaqūl al-

rasūl) and “the prophet says” (yaqūl al-rasūl), or to reference some of the famous compilers of the hadith

tradition: al-Bukhari, al-Bayhaqi, Abu Hurayra, al-Tabarani, Ibn Taymiyya, and Abu Dawud. The most

popular of these hadith compilations is Sahih al-Bukhari (2008) which was completed in about 846 CE,

contains approximately 7,000 reported sayings of Muhammad, and is one of six major hadith collections

in Sunni Islam. Documents by male preachers cite al-Bukhari 40 percent of the time, compared to only 10

percent in the writings of women. The other hadith collections are cited less, but the difference between

men’s and women’s citation rates is even more stark: men cite these other hadith collections approximately

10 times more frequently than women. For a Salafi, these citations convey authority in a way that few other

things can, suggesting that female Salafi preachers are limiting their own use of traditional sources of Salafi

23
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Topic Models

1. Pick the number of topics
2. Estimate the model
3. Interpret the topics
4. Summarize results



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

θ =


Topic1 Topic2 . . . TopicK

Doc1 .2 .1 . . . 0.05
Doc2 .2 .1 . . . .3

... ... ... . . . ...
DocD 0 0 . . . .5



2) Topical Content Matrix (VxK)

βT =


Topic1 Topic2 . . . TopicK

‘‘text” .02 .001 . . . 0.001
‘‘data” .001 .02 . . . 0.001

... ... ... . . . ...
‘‘analysis” .01 .01 . . . 0.0005
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Topic models
Two matrices estimated:
X ≈ θβ
1) Topical Prevalence Matrix (DxK)

θ =


Topic1 Topic2 . . . TopicK

Doc1 .2 .1 . . . 0.05
Doc2 .2 .1 . . . .3

... ... ... . . . ...
DocD 0 0 . . . .5


2) Topical Content Matrix (VxK)

βT =
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Topic models
For Latent Dirichlet Allocation...

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

- Suppose there are Mi total words and wi is an Mi × 1
vector, where wim describes the mth word used in the
document.

βk ∼ Dirichlet(1)
αk ∼ Gamma(α, β)

θi|α ∼ Dirichlet(α)

zim|θi ∼ Multinomial(1,θi)

wim|βk, zimk = 1 ∼ Multinomial(1,βk)

Optimize with Variational Inference or Gibbs Sampling.



Topic models
For Latent Dirichlet Allocation...

- Consider document i, (i = 1, 2, . . . ,D).
- Suppose there are Mi total words and wi is an Mi × 1

vector, where wim describes the mth word used in the
document.

βk ∼ Dirichlet(1)
αk ∼ Gamma(α, β)

θi|α ∼ Dirichlet(α)

zim|θi ∼ Multinomial(1,θi)

wim|βk, zimk = 1 ∼ Multinomial(1,βk)

Optimize with Variational Inference or Gibbs Sampling.



Topic models
For Latent Dirichlet Allocation...

- Consider document i, (i = 1, 2, . . . ,D).
- Suppose there are Mi total words and wi is an Mi × 1

vector, where wim describes the mth word used in the
document.

βk ∼ Dirichlet(1)
αk ∼ Gamma(α, β)

θi|α ∼ Dirichlet(α)

zim|θi ∼ Multinomial(1,θi)

wim|βk, zimk = 1 ∼ Multinomial(1,βk)

Optimize with Variational Inference or Gibbs Sampling.



Topic models
For Latent Dirichlet Allocation...

- Consider document i, (i = 1, 2, . . . ,D).
- Suppose there are Mi total words and wi is an Mi × 1

vector, where wim describes the mth word used in the
document.

βk ∼ Dirichlet(1)
αk ∼ Gamma(α, β)

θi|α ∼ Dirichlet(α)

zim|θi ∼ Multinomial(1,θi)

wim|βk, zimk = 1 ∼ Multinomial(1,βk)

Optimize with Variational Inference or Gibbs Sampling.



Topic models
For Latent Dirichlet Allocation...

- Consider document i, (i = 1, 2, . . . ,D).
- Suppose there are Mi total words and wi is an Mi × 1

vector, where wim describes the mth word used in the
document.

βk ∼ Dirichlet(1)
αk ∼ Gamma(α, β)

θi|α ∼ Dirichlet(α)

zim|θi ∼ Multinomial(1,θi)

wim|βk, zimk = 1 ∼ Multinomial(1,βk)

Optimize with Variational Inference or Gibbs Sampling.



Topic models
For Latent Dirichlet Allocation...

- Consider document i, (i = 1, 2, . . . ,D).
- Suppose there are Mi total words and wi is an Mi × 1

vector, where wim describes the mth word used in the
document.

βk ∼ Dirichlet(1)

αk ∼ Gamma(α, β)

θi|α ∼ Dirichlet(α)

zim|θi ∼ Multinomial(1,θi)

wim|βk, zimk = 1 ∼ Multinomial(1,βk)

Optimize with Variational Inference or Gibbs Sampling.



Topic models
For Latent Dirichlet Allocation...

- Consider document i, (i = 1, 2, . . . ,D).
- Suppose there are Mi total words and wi is an Mi × 1

vector, where wim describes the mth word used in the
document.

βk ∼ Dirichlet(1)
αk ∼ Gamma(α, β)

θi|α ∼ Dirichlet(α)

zim|θi ∼ Multinomial(1,θi)

wim|βk, zimk = 1 ∼ Multinomial(1,βk)

Optimize with Variational Inference or Gibbs Sampling.



Topic models
For Latent Dirichlet Allocation...

- Consider document i, (i = 1, 2, . . . ,D).
- Suppose there are Mi total words and wi is an Mi × 1

vector, where wim describes the mth word used in the
document.

βk ∼ Dirichlet(1)
αk ∼ Gamma(α, β)

θi|α ∼ Dirichlet(α)

zim|θi ∼ Multinomial(1,θi)

wim|βk, zimk = 1 ∼ Multinomial(1,βk)

Optimize with Variational Inference or Gibbs Sampling.



Topic Models

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

1. Principles of text analysis research.

2. Acquiring text.

3. Pre-processesing text for quantitative analysis.

4. Topic Modeling (Unsupervised machine learning).

5. Classification (Supervised machine learning).

6. Visualization.



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

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



Classification



Classification



Classification



Classification



Classification



Classification



Classification



Classification



Classification



Classification



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

P (A|d) = P (d|A)P (A)
P (d)

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

p (d|A) =
∏

i
P (wi|A)

P (A|d) = P (A)
P (d)

∏
i

P (wi|A)



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:

P (B|d) = P (B)
P (d)

∏
i

P (wi|B)

P (A|d)
P (A|d) =

P (A)
P (B)

∏
i

p (wi|A)
p (wi|B)



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

logP (A|d)
P (B|d) = logP (A)

P (B) +
∑

i
logp (wi|A)

p (wi|B)

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

Principles:
• 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)

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

