
From: Jeremy Heffner [jheffner@azavea.com]
Sent: Tuesday, January 19, 2016 5:36 PM
To: CASTRO, CLAUDIA
CC: Robert Cheetham; BELLO, FRANK; Mary Johnson
Subject: Re: IMPORTANT DATED MATERIAL Azavea Presentation for Predictive Policing Pilot
Demonstration Project

Claudia --

Thank you for coordinating today's meeting. If there are any additional questions that we can answer, just let us know.

Here is a link to download the presentation:

http://s3.azavea.com/temp/deleteafter/2016-
06/nypd/2016_01_19_NYPD_PredictivePolicingPresentation.pdf

Jeremy

--
Jeremy Heffner

Azavea  |  340 N 12th St, Suite 402, Philadelphia, PA
jheffner@azavea.com  |  T 215.701.7712  |  F 215.925.2663
Web azavea.com  |  Blog azavea.com/blogs  |  Twitter @azavea

We'll be moving on March 1, 2016. Please update your records with our new address:
990 Spring Garden Street, 5th Floor, Philadelphia, PA 19123

On Tue, Jan 19, 2016 at 4:49 PM, CASTRO, CLAUDIA <CLAUDIA.CASTRO@nypd.org> wrote:

Good afternoon Mr. Cheetham,

  As we discussed, can you kindly email a copy of the presentation your firm conducted
today.

Regards,

Claudia

 

Claudia Castro, Adm. P.A.

NYPD Contract Administration Unit

90 Church Street, Suite 1206

New York, NY  10007

Phone# 646-610-4786

Fax #646-610-5224

 

 

From: Robert Cheetham [mailto:cheetham@azavea.com] 
Sent: Tuesday, January 19, 2016 10:30 AM
To: BELLO, FRANK

R_NYC0000321



Cc: Jeremy Heffner; Mary Johnson; CASTRO, CLAUDIA

Subject: Re: IMPORTANT DATED MATERIAL Azavea Presentation for Predictive Policing
Pilot Demonstration Project

 

Confirmed for me. Jeremy is traveling separately and will likely confirm separately.

Regards,

Robert

On Jan 19, 2016 10:26 AM, "BELLO, FRANK" <FRANK.BELLO@nypd.org> wrote:

Just confirming that today's meeting will be held at 1 Police Plaza Room 1202 not.....90
Church Street..please confirm.

From: CASTRO, CLAUDIA
Sent: Tuesday, January 12, 2016 9:16:00 AM
To: Mary Johnson; Robert Cheetham; Jeremy Heffner
Cc: BELLO, FRANK
Subject: RE: IMPORTANT DATED MATERIAL Azavea Presentation for Predictive Policing
Pilot Demonstration Project

 

Good Morning,

  Please note the location for the Predictive Policing presentation scheduled for January

19th has changed.  The presentation will now be held at:

 

NYPD Police Dept. Headquarters  

1 Police Plaza – 12th Floor, Room 1202 (OMAP Conference Room)

New York, New York  10038

 

Please allow sufficient time for security clearance.  Also, ensure all attendees have
submitted signed Individual Non-Disclosure Agreements. 

Regards,

Claudia

 

 

Claudia Castro, Adm. P.A.

NYPD Contract Administration Unit

90 Church Street, Suite 1206

R_NYC0000322



New York, NY  10007

Phone# 646-610-4786

Fax #646-610-5224

 

 

From: Mary Johnson [mailto:mjohnson@azavea.com] 
Sent: Friday, December 18, 2015 2:41 PM
To: CASTRO, CLAUDIA
Cc: Robert Cheetham; Jeremy Heffner; BELLO, FRANK
Subject: Re: IMPORTANT DATED MATERIAL Azavea Presentation for Predictive Policing Pilot
Demonstration Project

 

Dear Claudia:

 

Azavea hereby confirms that we are able to participate in the presentation meeting that NYPD
has scheduled for January 19, 2016 at 2:00 PM.  We understand that set-up time is at 1:45 PM,
and that the meeting will not exceed one (1) hour in duration (ending no later than 3:00 PM). 
Robert Cheetham, Jeremy Heffner, and Tyler Gilcrest from Azavea will attend. 

 

Thank you for the opportunity.  If you need any additional information to support the
demonstration project, please feel free to contact us.  Best wishes to you and your colleagues
for safe and joyous holiday season.

 

Sincerely,

 

Mary

 

On Fri, Dec 18, 2015 at 11:52 AM, CASTRO, CLAUDIA <CLAUDIA.CASTRO@nypd.org>
wrote:

Good Afternoon,

  Please see attached request for an oral presentation by your firm.  Response is due on
December 23, 2015. 

 

Regards,

Claudia

 

R_NYC0000323



 

 

Claudia Castro, Adm. P.A.

NYPD Contract Administration Unit

90 Church Street, Suite 1206

New York, NY  10007

Phone# 646-610-4786

Fax #646-610-5224

 

 

 

--

Mary L. Johnson, Proposal/Bid Development

 

Azavea  |  340 N 12th St, Ste. 402, Philadelphia, PA
mjohnson@azavea.com  | T 215.701.7686  | F 215.925.2663
Web azavea.com  |  Blog azavea.com/blogs  | Twitter @azavea

 

 

 

R_NYC0000324



340 N 12th St, Suite 402 
Philadelphia, PA 19107 

215.925.2600 
info@azavea.com 
www.azavea.com 





47 people  
using geodata  

to do stuff that matters 



B Corporation 
•  Civic/Social impact 
•  Donate share of profits 

Research-Driven 
•  10% Research Program 
•  Academic Collaborations 
•  Open Source 
•  Open Data 



Development	of	a	RCT	tool	for	
near	repeat	interven2ons		

Development	of	a	long	term	
crime	forecas2ng	system	

Crime	Research	





Vision & Demo 
 
Integration 
 
Customization 
 
Modeling 
 
Accuracy 
 
Security 
 
Timeline  
 
New Developments 
 
 









Demo 



Setup / Integration 



Types of Information 

Event	 Geographic	

Calculated	Temporal	



•  Crime	predic2ons	based	on:	
–  Baseline	crime	levels	

•  Similar	to	tradi2onal	hotspot	maps	

–  Near	repeat	pa@erns	
•  Event	recency	(contagion)	

–  Risk	Terrain	Modeling	
•  Proximity	and	density	of	geographic	features	
•  Points,	Lines,	Polygons	(bars,	bus	stops,	etc.)	

–  Collec2ve	Efficacy	
•  Socioeconomic	indicators	(poverty,	unemployment,	etc.)	

Predic7ve	Missions	



•  Crime	predic2ons	based	on:	
–  Rou2ne	Ac2vity	Theory	

•  Offender:	proximity	and	concentra2on	of	known	offenders	
•  Guardianship:	police	presence	(AVL	/	GPS)	[pending]	
•  Targets:	measures	of	exposure	(popula2on,	parcels,	vehicles)	

–  Temporal	cycles	
•  Seasonality,	2me	of	month,	day	of	week,	2me	of	day	

–  Recurring	temporal	events	
•  Holidays,	spor2ng	events,	etc.	

–  Weather	
•  Temperature,	precipita2on	

Predic7ve	Missions	



Event	



	
HunchLab	was	designed	to	be	an	open	system:	
•  Simple	CSV	for	data	import	(ODBC	connec7on)	
•  RESTful	API	
	



	
HunchLab	was	designed	to	be	an	open	system:	
•  Simple	CSV	for	data	import	
•  RESTful	API	
	















Geographic	 Calculated	Temporal	



Setup / Customization 



Predictive Missions 

•  Given 
–  Specific Time Period  

•  Day, shift, etc. 

–  Specific Priorities 
•  Crime types with specific weightings 

–  Specific Resources 
•  Quantity of patrol vehicles, foot patrols, etc. 

•  Determine 
–  Optimal areas for patrol 















Demo Mission Sets 



Modeling 



1 Year 3 Years Several 
Months 

Warm-up	
Variables	

Training	
Examples	

Tes7ng	
Examples	



crimes weights prior7 prior364 dayssincelast bardist dow 

0 1 0 0 365 >2000f
t 

Monday 

0 1 0 1 234 >2000f
t 

Monday 

0 0.5 1 3 3 750ft Tuesday 

1 0.5 1 3 3 750ft Tuesday 

0 0 0 2 43 500ft Wednesday 

0 0.13 0 2 74 500ft Friday 

1 0.32 0 2 74 500ft Friday 

2 0.55 0 2 74 500ft Friday 



A	machine	learning	algorithm	that	recursively	
par22ons	a	data	set	based	upon	variable	values	
forming	a	tree-like	structure.	

term:		decision	tree	



A	machine	learning	algorithm	that	uses	a	series	of	
weaker	models	(typically	decision	trees)	that	are	
trained	upon	the	residuals	of	prior	itera2ons	
(boos2ng)	to	form	one	stronger	model.	

term:		gradient	boos2ng	machine	(GBM)	

Build	
Decision	
Tree	1	

Predict	
with	1	

Calculate	
errors	

1	 Build	
Decision	
Tree	2	

Predict	
with	1	&	2	

Calculate	
errors	

2	 Build	
Decision	
Tree	3	

Predict	
with	1-3	

Calculate	
errors 

3	 …	



Variation across Crime Types 



Variation across Cities 



Wind Speed & Aggravated Assault (Chicago) 



Time Since Last & Theft From Vehicles (Seattle) 



MVT and Distance from School (Philadelphia) 





Accuracy	



Accuracy	
•  Time	Period	

–  1	period	ahead	predic2ons	over	90	days	
•  Models	

– HunchLab	selected	model	(ensemble)	
–  Six	baseline	models	

•  Counts	
–  28	day	
–  56	day	
–  364	day	

•  Kernel	Densi2es	
–  28	day	
–  56	day	
–  364	day	

•  Metrics	



Cells ranked highest to lowest 

A map represented as a grid of cells 

0% 100% 

Crime Location 



Cells ranked highest to lowest 

0% 100% 

Percent of Patrol Area to Capture All Crimes 

Average Crime Rank 

0% 

50% 

100% 

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100% 

Percent of Crimes Captured vs. Percent of Patrol Area 



Example	Results	
•  St.	Louis	County,	MO	
•  Sea@le,	WA	





94.5% 
Robbery 

93.0% 
Residential Burglary 

95.6% 
Gun Crimes 

93.8% 
DWI 

95.3% 
Aggravated Assault 

--% 
Homicide 

93.5% 
Larceny from Vehicle 

91.2% 
Vehicle Accidents 

91.7% 
Trespassing  

92.1% 
Simple Assault 





















Security / Architecture 



•  Managed	subscrip2on	service	
–  Hos2ng,	security	fixes,	updates,	2nd	2er	support,	training	

•  Hosted	within	Amazon	Web	Services	
–  Redundantly	hosted	in	mul2ple	data	centers	in	US	

•  Availability	Zone	concept	
–  Highly	secure	environment	
–  Mul2-tenant	applica2on	
–  Infrastructure	as	code	

•  Reproducible	&	auditable	
•  Could	run	stack	within	a	client’s	AWS	account	



•  Aligning	with	CJIS	guidelines	
–  CJIS	is	not	a	cer2fica2on,	per	se	
–  Examples	

•  Encryp2on	in	transit/rest	within	datacenter	
•  Access	audit	logs	

–  HunchLab	API	logs	
–  AWS	administra2on	audit	logs	

•  Two	factor	authen2ca2on	for	admins	
•  Password	policies	/	SAML	delega2on	



•  Browser	->	HunchLab	servers	communica2on	
–  TLS	1.1/1.2	encryp2on	
–  FIPS	140-2	recommended	ciphers	



Implementation / Timeline 



1	week	 3	weeks	 3	months	

Configura7on	

Evalua7on	VeKng	

Feedback	 Feedback	

Pilot	Program	





New Developments 



Predic7ve	Missions	

Advisor	

Predic7ve	Accuracy	

Usable	SoOware	

Effec7ve	Tac7cs	+	

Harm	Reduc7on	=	



5	Things	You	Need	To	Know	About	Hot	Spots	Policing	&	The	“Koper	Curve”	Theory,	Police	Founda2on	



Source: Greensboro PD 



Idea is to respond to residential burglary 

missions with one of: 

•  High visibility patrol 

•  Foot patrol 

•  Foot patrol w/ literature distribution 

Want recommendations on-the-fly for each 

burglary mission 

Advisor keeps track of outcomes and 

balances applying the current “best” response 

with exploring the other options 







Sidekick Demo 






