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MOTIVATION

Our goals today:

I Present a new class of count models (zero-inflated models).

I Discuss the intuition and main ideas related to such models.

I Describe a step-by-step tutorial for estimation in Stata.
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MOTIVATION

Why should we care?

I Count Models: increasingly used in applied research.

I In such models, the dependent variable (Yi) assumes
non-negative and discrete values (Yi = 0, 1, 2, ...) for a given
exposition (e.g., period, area, region, etc.).

I A few examples: patents (Hausman, Hall, and Griliches, 1984),
manufacturing (Lambert, 1992), friendships (Marmaros and
Sacerdote, 2006), corruption (Fisman and Miguel, 2007), and
health (Staub and Winkelman, 2013).
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MOTIVATION

Why did we start caring?

I In a recent occasion, we tried to replicate the results of a
famous corruption study (Fisman and Miguel, 2007).

I We were able to provide a narrow replication of the paper’s
original findings (Albergaria and Fávero, 2017)..

I ..but we could not reject hypotheses favoring the use of
zero-inflated count models in this setting.
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MOTIVATION

Replication of Fisman and Miguel’s (2007) Corruption Study

Source: Albergaria & Fávero (2017).
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THEORY

Zero-Inflated Models (ZIM)

I Specific class of Count Models: Zero-Inflated Models.

I In these models, the dependent variable is treated as a
count variable with an excess number of zeros.

I Main Advantage: consider dependent variable with excess
zeros as part of the data generating process (DGP).
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THEORY

ZIM: Basic Intuition

I Zero-inflated models correspond to a combination
between a binary choice model and a count model
(Cameron and Trivedi, 2009).

I Such a combination allows for two distinct zero-generating
processes: (i) "structural zeros" (binary distributon), and (ii)
"sampling zeros" (count distribution) (Mohri and Roark, 2005).

I One can test the existence of an excessive number of zero
counts in the data by Vuong’s (1989) test, a likelihood ratio
test comparing standard and zero-inflated count models.
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IMPLEMENTATION

Stata Example

I Let’s look at a first-order policy issue: the relation between
traffic accidents and alcohol prohibition (Fávero and Belfiore, 2017).

I 2008: Brazilian government instaured a "Dry Law", with
harsher punishment for drinking drivers.

I We want to estimate the relation between the number of
traffic accidents (Y) and population, given that factors such as
age and dry laws may generate "structural zeros" in this
setting.
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IMPLEMENTATION

Data Description (file "acidentes.dta")
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IMPLEMENTATION

Data Tabulation
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IMPLEMENTATION

Histogram
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IMPLEMENTATION

Zero-Inflated Poisson Model Estimates
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IMPLEMENTATION

Overdispersion Test
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IMPLEMENTATION

Zero-Inflated Negative Binomial Model Estimates
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IMPLEMENTATION

Model Comparison
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IMPLEMENTATION

Observed and Predicted Probabilities
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IMPLEMENTATION

Error Terms’ Deviations
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CONCLUSIONS

Count Data Models: Decision Table
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CONCLUSIONS

Zero-Inflated Models as a Special Class of Generalized Linear Models (GLM)
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CONCLUSIONS

I Zero-Inflated Models: still employed with parsimony by
Stata users today.

I Stata 14 has a full command suite for the estimation of
zero-inflated models.

I Several research opportunities in the near future, both in
theoretical and applied terms (e.g., initial public offerings,
product innovations, etc.) (Blevins et al., 2015).
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Thank You
Matheus Albergaria and Luiz Paulo Fávero
matheus.albergaria@usp.br lpfavero@usp.br
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APPENDIX

Appendix A: Technical Details

Probability Function for the Zero-Inflated Poisson Model


p(Yi = 0) = plogiti + (1 − plogiti)e−λi

p(Yi = m) = (1 − plogiti)
e−λiλm

i
m! , for m = 1, 2, ..

Γ

where Y ∼ ZIP(λ, plogiti), with

plogiti =
1

1 + e−(γ+δ1W1i+δ2W2i+...+δqWqi)

and λi = e(α+β1X1i+β2X2i+...+βkXki)
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APPENDIX

Appendix A: Technical Details

Log-Likelihood Function for the Zero-Inflated Poisson Model

LL =
∑
Yi=0

ln[plogiti + (1 − plogiti)e−λ]

+
∑

Yi>0 ln[(1 − plogiti) − λi + (Yi)ln(λi) − ln(Yi!)] = max
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APPENDIX
Appendix A: Technical Details
Probability Function for the Zero-Inflated Negative Binomial
Model


p(Yi = 0) = plogiti + (1 − plogiti)(

1
1+φui

)
1
φ

p(Yi = m) = (1 − plogiti)[
(m+φ−1−1

φ−1−1

)
( 1

1+φui
)

1
φ ( φui

φui+1)m], for m =
1, 2, ..

Γ

where Y ∼ ZINB(φ,u, plogiti), φ denotes the inverse of the shape
parameter of a Gamma distribution, with plogiti defined as
before and

ui = e(α+β1X1i+β2X2i+...+βkXki)
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APPENDIX
Appendix A: Technical Details

Log-Likelihood Function for the Zero-Inflated Negative
Binomial Model

LL =
∑
Yi=0

ln

[
plogiti + (1 − plogiti)

(
1

1 + φui

) 1
φ

]

+
∑
Yi>0

ln

[
(1 − plogiti) + Yiln

(
φui

1 + φui

)
− ln(1 + φui)

φ

+lnΓ(Yi + φ−1) − lnΓ(Yi + 1) − lnΓ(φ−1)

]
= max
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APPENDIX
Appendix B: Stata do-file
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APPENDIX
Appendix B: Stata do-file
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