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Topic Modeling
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Topic Modeling: Uses

* [dentifying main themes in text
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Topic Modeling: Uses

* [dentifying main themes in text
* Exploring/navigating corpora

click a circle for more about a topic from: http://jgoodwin.net/htb/
play mayor lived shore soul
game dis poor thet sitting
ball babbitt money vere money
kid town family mama god
n:]illy ragggﬁtﬂe village tex smile
it
hear dinner .
nour YR B ToP documents
poor marrie thee
angel poor thou ground I Document
u:ggnr::?llle gﬁae: tm/ creek - Hart, William S. Told under a white oak tree. Boston: and
b New York, Houghton Mifflin company;1922.
o I
Thompson, Ruth. Comrades of the desert. San Francisco,
canyon - Calif.: Harr Wagner Pub. Co., 1922.
hear - Coolidge, Dane. Wunpost. New York: Grosset & Dunlap,
gun G
lost - Bennet, Robert Ames. Bloom of cactus. New York: Burt,
c1920




Topic Modeling: Uses

* [dentifying main themes in text
* Exploring/navigating corpora
* Revealing trends in content
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1980 1985 1990 1995 2000 2005

Hall, Jurafsky, Manning (2008) Studying the
History of Ideas Using Topic Models. EMNLP.



Topic Modeling: Uses

* [dentifying main themes in text
* Exploring/navigating corpora
* Revealing trends in content

These uses assume topic models are
human-interpretable
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Interpretability in Topic Models

London's new Muslim mayor vows to be leader for everyone
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HEBRON, West Bank - Arriving aboard a tour bus, accompanied by a former Israeli machine-gunner turned
human rights activist, an international delegation of pretty famous writers came to the heart of this old city to
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Syria conflict: Air strike on refugee camp 'kills 28"
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At least 28 people are reported to have been killed in an air strike on a refugee camp in rebel-held northern
Syria, monitors say.
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Agaza1 The mother of three children who died in a house fire mourns during a funeral ceremony in Gaza City,
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Interpretability in Topic Models

How does the topic modeling community deal
with interpretability?

Two key areas:
* Evaluation

* Training



Interpretability in Topic Models:
Evaluation

How to evaluate the quality of a topic?

Commonly used concept: coherence

Coherent Incoherent
space health dog king
earth disease moment bond
moon aids hand berry
science virus face bill
scientist | vaccine love ray
light infection self rate
nasa hiv eye james Newman, Lau, Grieser,
mission cases turn treas Baldwin (2010) Automatic
planet infected young byrd Evaluation of Topic
mars asthma character key Coherence. NAACL.




Interpretability in Topic Models:
Evaluation

How to evaluate the quality of a topic?

* Coherence

* Human judgments: word intrusion

* Spot the out-of-place word:  nasa
mission

planet

dog

mars

Chang, Gerrish, Wang, Boyd-Graber, Blei (2009) Reading
Tea Leaves: How Humans Interpret Topic Models. NIPS.



Interpretability in Topic Models:
Evaluation

How to evaluate the quality of a topic?

* Coherence

* Human judgments: word intrusion

 Metrics based on co-occurrence statistics
e Similarity of all pairs of words in a topic

M m-1 (t) (t))
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Mimno, Wallach, Talley, Leenders, McCallum (2011)
Optimizing Semantic Coherence in Topic Models. EMNLP.



Interpretability in Topic Models:
Training

How to train topic models in a way that will be
more interpretable?

* Priors to incorporate human preferences/constraints

Andrzejewski, Zhu, Craven (2009) Incorporating Domain
Knowledge into Topic Modeling via Dirichlet Forest Priors. ICML.

* Priors to encourage co-occurrence patterns

Mimno, Wallach, Talley, Leenders, McCallum (2011) Optimizing
Semantic Coherence in Topic Models. EMNLP.

* Interactive topic modeling

Hu, Boyd-Graber, Satinoff, Smith (2013) Interactive Topic Modeling.
Machine Learning.



Beyond Topic Modeling

Can other areas of machine learning benefit from the
topic modeling approach to interpretability?

Is coherence a desirable property in other types of
models?



Beyond Topic Modeling

Poor coherence = poor predictive performance?

Example: Modeling flu
prevalence from Twitter

United States ‘

Influenza Rate

2011-47 201227 2013-07 2013-39 2014-18
Week

christmas
sick
flu
strong
processing
snow
new
want
hard
better
body
best
coughing
festivities
eve

Top predictors of
regression model



Conclusion

Takeaway:

The topic modeling community has a growing body
of research on making models more interpretable

This research should be incorporated into the larger
context of interpretable machine learning

What’s next?

* Coherence as an evaluation metric for other machine
learning models

* Training models to be coherent



