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Goals of the GVDB

Collect data about gun violence in the 
US to facilitate public health research

Draw sample from local newspapers and 
television stations that publish online

Use machine learning and 
crowdsourcing to extract structured 
data from text
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Want to answer questions like

How many deaths result 

from mass shootings 

compared to other gun 

crimes? How has this 

changed over time?



Want to answer questions like

How strong is the effect 

of suicide contagion? 

Does it change with age, 

gender? Is it effected by 

the style of reporting?



Want to answer questions like

Americans differently than Whites in 

Does the media portray African-

Americans differently than Whites in 

reporting on gun violence?



Want to answer questions like

Can we predict events that will become politically 

relevant touchstone events?



Time and Place

City

State

Other details (home, school, etc.)

Date

Clock Time

Time of day

Alleged Shooter(s) 

Name

Gender

Age

Race 

Victim(s)

Name

Gender

Age

Race

Was the victim injured?

Was the victim hospitalized?

Was the victim killed?

Require detailed, local data
Circumstances of shooting 

Type of gun

Number of shots fired

Answer Yes/No/Not able to determine

The shooter and the victim knew each other.

The incident was a case of domestic violence.

The firearm was used during another crime.

The firearm was used in self defense.

Alcohol was involved.

Drugs (other than alcohol) were involved.

The shooting was self-directed.

The shooting was a suicide or suicide attempt.

The shooting was unintentional.

The shooting was by a police officer.

The shooting was directed at a police officer.

The firearm was stolen.

The firearm was owned by the victim/victim’s 
family



The Gun Report
Recent shootings involving children have 

rocked two American cities.

Michael Day, 13, died after being caught in 

the crossfire between two groups in the 

Edison Neighborhood of Kalamazoo, 

Mich., on Memorial Day. This wasn’t even 

the first time Day had been a victim of gun 

violence: On April 6, he was shot in the 

back while leaving a party. He told police 

he was walking when he heard a gunshot 

and realized he had been hit.

Victor Manuel Garay, 15, has been 

accused of firing the shot that killed Day. 

Police had been called earlier in the day to 

break up the large brawl, but as soon as 

they left, the fighting continued. If charged 

as an adult, Garay could face life in prison 

without the possibility of parole.



Jennifer Mascia described 
how she wrote the Gun 
Report in an NPR 
interview

JENNIFER 
MASCIA: Well, I would 
google “shooting,” “man 
shot,” “woman shot,” 
“child shot,” “teen shot” 
and “accidentally shot”. 
You know, this was all day 
one coverage of 
shootings, so a lot of 
times the details aren't 
flushed out. If there was 
no name and scant 
details, I had to skip over 
those. So each day, 
there’d be about 35 to 40 
shootings that I would 
present.





http://www.mlive.com/news/kalamazoo/index.ssf/2014/04/kalamazoo_teen

ager_13_shot_and.html

http://www.jsonline.com/news/crime/new-developments-in-playground-

shooting-to-be-announced-at-430-pm-b99278118z1-260682381.html

http://www.mlive.com/news/kalamazoo/index.ssf/2014/05/fighting_led_up_

to_fatal_shoot.html

http://www.mlive.com/news/kalamazoo/index.ssf/2014/05/michael_day_kal

amazoo.html

http://www.mlive.com/news/kalamazoo/index.ssf/2014/05/15-year-

old_charged_with_murde.html

http://www.jsonline.com/news/crime/girl-10-on-life-support-after-being-hit-

in-playground-shootout-b99275748z1-260251491.html

http://fox6now.com/2014/05/29/fund-created-for-sierra-guyton-victim-of-

The Gun Report: Training data





http://newspapermap.com



http://newspapermap.com





Humans manually verify 

the predictions of the 

classifier.





First answer a series of 

binary questions about the 

circumstances of the 

shooting….



…then extract structured 

information from text to 

populate the database.



We plot the extracted 

information on a map



Automating The Pipeline

Three seconds. On a dashcam video clock,

that's the amount of time between the moment

when two officers have their guns drawn and

the point when Laquan McDonald falls to the

ground. The video, released to the public for

the first time late Tuesday, is a key piece of

evidence in a case that's sparked protests in

Chicago and has landed an officer behind bars.

The 17-year-old McDonald was shot 16 times

on that day the video shows in October 2014.

Chicago police Officer Jason Van Dyke was

charged Tuesday with first-degree murder….

Chicago Police release Laquan McDonald 

shooting video | National News

Person #1014

Name

Gender

Age

Race

Incident #1053

City

Date

Shooter

Victim

Victim Killed
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• Named Entity Recognition without Gazetteers. 

Mikheev et al (1999).

• Neural Architectures for Named Entity 

Recognition. Lample et al (2016).

Named Entity 

Recognition
Person #1014

Name Laquan McDonald

Gender

Age

Race



Automating The Pipeline
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Person #1014

Name Laquan McDonald

Gender

Age

Race

• Joint event extraction via structured prediction. Li et 

al (2013). 

• Event Detection and Domain Adaptation with 

Convolutional Neural Networks. Nguyen and 

Grishman (2015).

Incident #1053

City

Date

Shooter

Victim

Victim Killed

Event

Detection



Automating The Pipeline

Three seconds. On a dashcam video clock,
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Person #1014

Name Laquan McDonald

Gender

Age

Race

Incident #1053

City

Date

Shooter

Victim McDonald

Victim Killed

Semantic Role 

Labeling

• Semantic Role Labeling. Palmer et al (2010).

• Joint event extraction via structured prediction 

with global features. Li et al (2013). 
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Person #1014

Name Laquan McDonald

Gender

Age

Race

Incident #1053

City

Date

Shooter

Victim Person #1014

Victim Killed

Entity Coreference

• Coreference Resolution in a Modular, Entity-

Centered Model. Haghighi and Klein (2010).

• Using Wikitology for Cross-Document Entity 

Coreference Resolution. Finin et al (2009).



Automating The Pipeline

Three seconds. On a dashcam video clock,

that's the amount of time between the moment

when two officers have their guns drawn and

the point when Laquan McDonald falls to the

ground. The video, released to the public for

the first time late Tuesday, is a key piece of

evidence in a case that's sparked protests in

Chicago and has landed an officer behind bars.
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Person #1014

Name Laquan McDonald

Gender

Age

Race

Incident #1053

City

Date

Shooter

Victim Person #1014

Victim Killed

Event Coreference

Protesters took to the streets of Chicago late

Tuesday after police released a video showing

an officer shooting 17-year-old Laquan

McDonald…McDonald was a black teenager.

The officer who shot him, Jason Van Dyke, is

white. He was charged Tuesday with first-

degree murder in McDonald's death…

Police release video of officer shooting teen | 

Oklahoma City

• Cross-document Event Coreference Resolution 

based on Cross-media Features. Zhang et al 

(2015).
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Person #1014

Name Laquan McDonald

Gender

Age

Race

Incident #1053

City

Date

Shooter

Victim Person #1014

Victim Killed

• Cross-document Event Coreference Resolution 

based on Cross-media Features. Zhang et al 

(2015).

Protesters took to the streets of Chicago late

Tuesday after police released a video showing

an officer shooting 17-year-old Laquan

McDonald…McDonald was a black teenager.

The officer who shot him, Jason Van Dyke, is

white. He was charged Tuesday with first-

degree murder in McDonald's death…

Police release video of officer shooting teen | 

Oklahoma City

Cross-Document 

Entity Coref.



Automating The Pipeline

Three seconds. On a dashcam video clock,

that's the amount of time between the moment
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Chicago Police release Laquan McDonald 

shooting video | National News
Person #1014

Name Laquan McDonald

Gender

Age 17
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Incident #1053

City

Date

Shooter

Victim Person #1014

Victim Killed

• Cross-document Event Coreference Resolution 

based on Cross-media Features. Zhang et al 

(2015).

Protesters took to the streets of Chicago late

Tuesday after police released a video showing

an officer shooting 17-year-old Laquan

McDonald…McDonald was a black teenager.

The officer who shot him, Jason Van Dyke, is

white. He was charged Tuesday with first-

degree murder in McDonald's death…

Police release video of officer shooting teen | 

Oklahoma City

Semantic Parsing
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Person #1014

Name Laquan McDonald

Gender
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Incident #1053
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Shooter
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Victim Killed TRUE

• Cross-document Event Coreference Resolution 

based on Cross-media Features. Zhang et al 

(2015).

Protesters took to the streets of Chicago late

Tuesday after police released a video showing

an officer shooting 17-year-old Laquan

McDonald…McDonald was a black teenager.

The officer who shot him, Jason Van Dyke, is

white. He was charged Tuesday with first-

degree murder in McDonald's death…

Police release video of officer shooting teen | 

Oklahoma City

Semantic Parsing



NLP Systems Require Training Data

• Most existing training datasets consist of factoid 

and pop-culture questions
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• What is the cover price of the X-Men comic 

book? (Berant et al., 2013)

• How are Kim Kardashian and Kanye West 

related? (Wijaya, et al., 2015)

• Usually assume entities are celebrities who have 

Wikipedia pages. (Singh et al., 2012)

• This leads makes it hard to extract the necessary 

data for in-depth social science research
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• How are Kim Kardashian and Kanye West 
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Extracted data can provide 

training data for semantic 

parsing systems…



….event coreference…



…and entity coreference.



The Gun Violence Database

• Use crowdsourcing to collected detailed 
local data to support research about gun 
violence in the United States

• Collect data that can be used to train 
state-of-the-art NLP systems to 
automate the pipeline, enabling 
databases to be updated in real time

• Constantly growing with new data and 
richer annotation



http://gun-violence.org
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