
Reading Tea Leaves:
How Humans Interpret Topic Models

Simón Roca

UC3M

19 de marzo de 2019

Simón Roca (UC3M) Reading Tea Leaves: How Humans Interpret Topic Models19 de marzo de 2019 1 / 20



Outline

Introduction

Topic Models

Likelihood

Human Evaluation

Experiments

Results

Discussion

Simón Roca (UC3M) Reading Tea Leaves: How Humans Interpret Topic Models19 de marzo de 2019 2 / 20



Introductiom

Written by
Chang, Boyd-Graber, Gerrish, Wang and David Blei
NIPS 2009.

First human experiment on evaluating Topic Models.

‘Good perplexity 6= Good interpretability’
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Topic Models: LSA

Documents: DxV matrix.
Singular Value Decomposition.
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Topic Models: pLSA

Mixture Model, solved by EM.
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Topic Models: LDA

Dirichlet Prior on Documents-Topics and Topics-Words matrices.
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Topic Models: CTM

Logistic-Normal prior on Topic proportions.
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Likelihood

Convergence and evaluation.

L(w) = log p(w |Θ, α) =
∑
d

log p(wd |Θ, α) (1)

Perplexity = exp(− L(w)

count of tokens
) (2)

For LDA, Perplexity is intractable, and approximations are needed.
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Likelihood

Predictive probability

p(w test) =
∏
ij

∑
k

θ̄jk φ̄kw test
ij

(3)
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Human eval.: Word Intrusion

Q: What of the following words is the topic intruder?

Floppy, Alphabet, Computer, Processor, Memory, Disk

Linguistics, Actor, Film, Comedy, Director, Movie
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Human eval.: Topic Intrusion

Douglas Richard Hofstadter (born February 15, 1945, in New York, New
York) is an American academic whose research focuses on consciousness,
thinking and creativity. He is best known for ”, first published in...

Q: What of the following topics is the intruder?
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Human eval.: Topic Intrusion

Q: What of the following topics is the intruder?

Student, School, Study, Education, Research, University, Science,
Learn

Human, Life, Scientific, Science, Scientist, Experiment, Work, Idea

Play, Role, Good, Actor, Star, Career, Show, Performance

Write, Work, Book, Publish, Life, Friend, Influence, Father
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Experiments

Corpus:

Corpus N. Documents Vocab Tokens

New York Times 8447 8269 1000000

Wikipedia 10000 15273 3000000

Models (for all of them, (50,100,150) topics, β inferred, α = 1):

pLSA

LDA

CTM
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Experiments

Evaluation Metrics:

Predictive Log Likelihood/ Predictive rank.

Model precision (word intrusion): MPm
k = 1(imk,s = wm

k )/S

Topic log odds (topic intrusion):
TLOm

d = (
∑

s log θ̂md ,jm
d,*
− log θ̂md ,jmd,s

)/S
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Results
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Results
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Discussion

First human evaluation.

New model selection methodology.

Suggestion: look for real world check, instead of maximizing
likelihoods.
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