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IN CHICAGO, WE BELIEVE THAT THE
POWER OF TECHNOLOGY IS DRIVEN
BY THE PEOPLE WHO USE.AND
BENEFIT FROM IT.

Source: techplan.cityofchicago.org
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CREATIONDATE @i= STATUS © = COMPLETION DATE SERVICE REQUEST NUMBER TYPE OF SERVICE REQUEST CURRENT ACTIVITY MCST RECENT ACTION

2014 Open 14-01987391 Pothols in Street
NNz04 Open 14-01985287 Pothoke in Strset
1132014 Open 14-01984506 Pottiole in Stret
132014 Open - Dup 14-01955890 Pothole in Street
MWz op 14-01964723 Pohole n Street
nhvznd NIz 1401985227 Pathale in Street Final Cutcame Pomole Patched
nnaz i 14-01958083 Pathale in Street
Mz 1401953203 Pothake in Stroet
Tz ape 1401958502 Pathake i Stroct
NNz 14-01963403 Pathalka in Stroct
111z014 open 1401964108 Pathala in Stract
11137014 apan 14-01963368 Pathaka in Sirest
11137014 apen 14-01954355 Pathala in Strest
1132014 Open - Dup 14-01953510 Pothala In Strast
apen 14-01954368 Pothola in Strest
Open 14-01954183 Pothala In Street
Open 4 4 Pothole in Street
Completed 11132014 4-018 Pothols In Street Final Qutcome Potoe Patched
Open 14-01964762 Pothols in Strset
Open 14-01950694 Pothole in Street
Open 14-01964378 Pothols in Street
Open 14-01985179 Pothole in Sireet
Open 14-01984870 Pothole in Street

= 1Y Open 14-01983405 Pothoke in Street

Data on potholes are reported by residents and city staff through the 311
system, which is then reported on the City’s #opendata portal—updated daily.

data.cityofchicago.org
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Chicago has released more #opendata, including important items such as red
light and speed camera violations, problem landlords, and public chauffeurs.

data.cityofchicago.org/view/caas-knxs



Executive Order 2012-2

B In 2012, Chicago issued
an executive order which
formalized the open data
portal, endowed powers
to the Chief Data Officer,
created an advisory
N committee to advise on
““““ the expansion of new
datasets, and required an
annual open data report.
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LEVERAGE DATA AND NEW
TECHNOLOGY TO MAKE

GOVERNMENT MORE EFFICIENT,

EFFECTIVE, AND OPEN

techplan.cityofchicago.org/initiatives-by-strategy/effective-government/



INCREASE & IMPROVE CITY DATA

The City will continue to increase and improve the
quality of City data available internally and
externally, and facilitate methods for analyzing
that data to help create a smarter and more
efficient city.

techplan.cityofchicago.org/initiatives-by-strategy/effective-government/initiative-14/
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#OPENDATA PRO S A
MEANS TO c& 4
ECOSYSTEM AROUND DATA,
WHICH INCLUDES"MULTIPLE
STAKEﬁERs AND

INITIATIVES THAT EXTEND

')ND TRANSPARENCY.
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OPEN DATA POLICIES

Learning by Doing

National League of Cities

Y SOLUTIONS
AND AFPUED RESEARCH

NLC issued a report
discussing the role of
Chicago’s leadership in
developing a leading
#opendata portal. The
first chapter reviews
Chicago’s open data
program and its benefits
to the city, residents, and
others.



CHICAGO
Data Portal

Join Forces Flexibility Leverage Grants Walue of Data

Harmonization MIT License
Local Community Researchers Businesses
Jurisdictions
- <O
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“Open data initiatives are an increasingly popular
component of governance. At the national level,
Chicago’s #opendata initiative has been held up as a
model for cities that are seeking to start their own

open data programs.”

i TTele

Formal Coordination
Benefits

City Agencies

. N
| A A |

- National League of
Cities, p. 22
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Chicago has a large, vibrant, productive, civic
community. This is led by Chicago residents interested
in technology and society. Smart Chicago
Collaborative and non-profits provide assistance and
city officials regularly engage in meetups and other
activities. This group has produced several helpful
apps using #opendata.

Civic Tech
Community



Enchvem;g‘ M'C'—ﬂ’.ig: z-

ChiHackNight

" “%¢ Meets every Tuesday

chihacknight.org

City Data User Group

Meets first Weds of month
meetup.com/ChicagoCityData



sweeparound.us

ARE THE DATES OF YOUR NEXT STREET SWEEPING

Senard Pa N s RIS ECedar St Want to be reminded of upcoming street USing # Op e ndat a. ] this

E Bellevue P1 sweepings?
Oak St .
Dak St—) E 08k 3t . SweepAround.Us has several options for being notified of street
e P sweeping in this area: we can send you an email, a text message S er v 1‘ :e e v e ( )p e y
; £ Delawart or you may subscribe to a calendar feed. '
360 CHICAGO (x

15 SUBAION

. . o
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2015 Sweep Schedule
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$1 LARGE LOTS e oy TR0 ot ¥ largelots.org

. The City of Chicago
Large Lots 3: Austin ended on January 315t,2015 A . LT partnered With

The third Large Lot Program ended in Austin on January 31st at 11:59 p.m. Applicants will
be contacted via a letter regarding the status of their application

e e developers to create
z LargeLots, a website
using #opendata to
e — S o help residents apply
R to the City of Chicago
$1 lot program
designed to
encourage investment
in struggling
neighborhoods.




chicagoflushots.org

Chicago Flu Shots
was developed to
easily find flu-shot
locations across
Chicago. The code
was created by a
volunteer is
#Hopensource so the
site was adopted by
Boston, Philadelphia,
and San Francisco.
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Data Science
for Social Good

The City of Chicago has a
number of high-quality
research universities and
groups willing to engage
in projects with the city.
We can leverage open
data portal and data itself
to create cooperative
relationships.



OPEN DATA & INTERNET OF THINGS

r

© 2015 Chris Metcalf

Open data has also spread to phys1ca1 devices.
@chrismetcalf used traffic congestion data from the
open data portal to generate an imp to provide a red
or green light to denote heavy or light traffic
congestion.



© 2015 University of Chicago

Array of Things University of Chicago has partnered with multiple
arrayofthings.github.io institutions to build a mesh network of small
sensors, dubbed the Array of Things, that will

frequently post data for public consumption.




Array of Things

The Array of Things will provide hyper-

local, temporal data on using a variety
of sensors:

sSensors measuring sound and
vibration

>

sLow-resolution infrared cameras
measuring sidewalk temperature

=Climate and environmental data,
such as air-quality and temperature

>
P,
>
3
-1
=
4
L)

—<4
-

>




Array of Things

Profile Cut Shield

N

Perforated Shield

Backplane

J

Enciosure Top Casing

Mounting Straps

Enclosure Nb\‘i ’V
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Sensor Enclosure



OPEN INTERNET OF THINGS

L& City of Chicago, o porsi
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Array of Things Chicago Open Data Portal
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OpenGrid.io

An #opensource
platform which allows
you to explore events
such as 311 calls,
crimes, permits,
inspections, DIVVY
trips in an interactive
map. This software
can be used by the
public and an internal
version drives
situational awareness.



ADVANCED ANALYTICS

#Prediction

Using data and
advanced
research
techniques to
forecast and
predict events in
the city.

#Evaluation

Evaluate the
effectiveness of
programs,
including the
effectiveness of
advanced
analytics.

#Optimization

Optimizing the
allocation of
resources across
the city to engage
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A map of rodent complaints across the city.



City of Chicago found 31
factors that predicted when
and where rodent complaints
are most likely in the next
week. We used spatial-
temporal relationships to
create these #predictions,
which started as an
investigation of over 350
different factors.

Spatial Correlation



Rodent Report for 06/24/2012

D6/24/2012

District:24

Score: 0.18123096000000005

Address ¢ Block 4 Score

2514_W_BIRCHWOOD_AVE 20C001000 0.00581085

3028 W_GRANVILLE_AVE 207005005 000517836

B862_N_CLARK_ST 000428247

B3IT_N_ROCKWELL_ST 208001003 000409735

6306 N_HERMITAGE _AVE 0.00393258

Z905_W_GRANVILLE_AVE 207002001 0.0300252

B226_N_FAIRFIELD_AVE F0BO0B005

2421 W_ROSEMONT_AVE 20TO0B00E 0012348 1155630
B31T_N_MOZART_ST 207001001 1156230
B05Z_N_FAIRFIELD_AVE

BAS0_N_LEAVITT_ST

B130_M_TALMAN_AVE 208002003

2711 W FSTFS AVF NN

The #predictions generate a list of likely locations and published to an internal
site used to route preventative baiting crews to bait likely locations.






OPTIMIZING FOOD INSPECTIONS




OPTIMIZING FOOD INSPECTIONS
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S == USING OPEN DATA

Food Inspections

Chicago leveraged
the #opendata portal
to share data with
external researchers,
leveraging the city’s
premiere method of
sharing data and
saving time on data-
sharing agreements
to create
H#Hpredictions.

data.cityofchicago.org/view/2bnm-jnvb



The model predicts the
likelihood of a food
establishment having a
critical violation, a violation
most likely to lead to food
borne illnesses. Over a dozen
Hopendata sources were used
to help define the model.
Ultimately, ten different
variables proved to create
H#Hpredictions of critical
violations.

Significant Predictors:

Restaurants with previous critical
violations

Three-day average high temperature
CDPH risk level
Location of restaurant

Nearby garbage and sanitation
complaints

Type of facility
Nearby burglaries

Whether the establishment has a tobacco
or has an incidental alcohol consumption
license.

Length of time since last inspection.

Length of time the restaurant has been
inspecting.



Critical violations

10%
60%
50%
40%
30%
20%
10%

0%

Data-driven

Status quo

The #predictions revealed
an opportunity to find
deliver results faster. Within
the first half of work, 69% of
critical violations would
have been found by
inspectors using a data-
driven approach. During the
same period, only 55% of
violations were found using
the status quo method.



IMPROVEMENT

1 days

The food inspection model is able
to deliver results faster.

After comparing a data-driven approach
versus the status quo, the rate of finding
violations was accelerated by an average
of 7.4 days in the 60 day pilot. That means
the #predictions led to more violations
would be found sooner by inspectors.



OPTIMIZING FOOD INSPECTIONS

Discovering critical Impact

violations sooner rather
than later reduces the risk
of patrons becoming ill,
which helps reduce medical
expenses, lost time at work,
and even a limited number o

of fatalities. " Number of inspections completed

an =_5tatus guo

o
[=]
®

]
[ =]
#®

entage of critical violations found
a
o

Perc



There are over 15,000 food establishments across the City
of Chicago that are subject to sanitation inspections by the

Department of Public Health. Three dozen inspectors are

http://chicago.github.io/food-inspections-evaluation/
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The data science team has built a website which lets CDPH prioritize
inspections based on projected risk.



Chicago / food-inspections-evaluation @Unwatch~ 4  HStar 0 | YFork 0

This repository contains the code to generate predictions of critical violations at food establishments in Chicago.
It also contains the results of an evaluation of the effectiveness of those predictions. — Edit

42 com § branche 0 releases 1 contributor

. i L = Il Pull Requests o
¥ branch: master ~ | food-inspections-evaluation / + =

EE Wiki
Merge pull request #8 from Chicago/dev +

PES| tomschenkjr auinored 10 o latest commit Sdd6agdas? E2

4~ Pulse
I CODE
B DATA Upe o {ahi Graphs
I out

I Settings

B gitignore
B README.md Added note on compatibility with R 3.1 and a heade daysago  S8H clone URL
README.md

You

I Clone in Deskiop

Food inspection forecasting evaluation

<> Download ZIP

This repository contains the necessary data and scripts to evaluate the effectiveness of the City of
Chicago's food inspections pilot. This repository contains the training data and evaluation data.

Important Flles

* ./CODE/recreating_training data.R - Generates training data from September 2011 through

http://github.com/Chicago/food-inspections-evaluation

#OPENSOURCE

The analytical model
will be released as an
open source project
on GitHub, allowing
other cities to study
or even adopt the
model in their
respective cities. No
other city has
released their
analytic models
before this release.
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Technical Documentation

The project was released
using an academic-
quality technical paper
instructing others on the
the variables and
statistical methodology
used in the project. In
addition to source code,
the paper will help
researchers adopt this
approach.



Reproducible Research

The technical paper was
written as a highly-
reproducible “knitr”
document, allowing other

researchers to
understand how summary
numbers were calculated.
Each statement in the
project can be traced to
an original source.

Edit Selection Find  View

forecasting-restaurants-with-critical-vi mongoexport -u tom -p DataGuy -h m red_light_camera_violations_spaqu-js37 Tax_Increment_Financing_TIF_Proj

# Introduction

In 2814 the [Chicago Department of Public Health](http://www.cityofchicago.org/city/en/depts/cdph.html) inspected performd
fewer than three dozen inspectors. The majority of these food inspections were routine inspections that don't uncover ser
and safety of the patrons who visit these establishments. Traditionally, prioritizing these inspections is a largely manug

The model set forth in this paper can help with the prioritization of scheduled, saving time and money as well as making f
modeling techniques the model provides additional insight into an establishment's current actual risk based on real-time g

This paper is organized as follows: Section 1 provides an introduction and background to describe the current process and
research team for this project and how that data was combined. Section 3 describes the model. Section 4 describes the mog
Finally, the Summary section concludes with a brief summary of results and information regarding the ongoing project.

Ultimately, we find that a data-driven model can help inspectors discover critical violations earlier than the current "B
discovered “r sprintf("¥@.2f", mean(time_diff))~ days earlier over the two-month test period. The first half of the exper
"%")" higher successful inspections. Beginning in 2815, CDPH has begun to use this analytical model to prioritize canvas
inspections; however, these restaurants with the highest likelihood of the most serious issues will be prioritized.

It is worth nothing that this research is an open source project. The source code of the statistical model is available o
inspections-evaluation). The statistical modeling was completed using the open source statistical software R, and all the
generated using [knitr](http://yihui.name/knitr), which allows others to view the underlying calculations to generate the
same aforementioned repository.

CDPH mainly conducts three different types of inspections; regular canvass inspections, new license inspections, and insps
of inspection included in the model.

Before a food establishment opens their doors CDPH conducts an initial new license inspection. New license inspections arg
cityofchicago.org/city/en/depts/bacp.html), who grants food establishment licenses to new establishments. Each establishmd
Establishments often fail these initial inspections because they have not yet finished setting-up equipment, such as turn
CDPH will re-inspect those establishments to ensure those conditions are passed before they are allowed to open. New lics
characteristic of normal inspections, and because they occur when a new business applies for a license, and are therefore

The majority of the food inspections are regular canvass wisits, which must be done on a regular basis to check the qualif
level of the facility. Risk 1 establishments are ideally inspected two times a year.

If a restaurant fails the inspection, because of violations / citations, the inspector will return at a later date to see
and are not included in the model. Only the initial canvass inspection is included.

The third type of inspection occurs when complaints are registered from residents, alderman, and referrals from hospitals
be submitted through residents calling 311 or submitting a request through an online form. Individuals are asked to submif
describe the symptoms and what was eaten, and when it happened. CDPH reviews the materials and may initiate a food inspect

A breakdown of the inspection types in 2@14:

iz
kable(insp types 2814[i = TRUE,
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pavement
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Cable TV,
t;zrtmgle. Concrete curb and gutter —e
B Hyd
Natural gas

Storm sewer
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to storm sewer system
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SOURCE: Bolton & Menk, Inc. main pipe



Underground Map

Using off-the-shelf
DSLR cameras, photos
are stitched together
to create a 3-D model
of the city’s
underground
infrastructure. City
Digital, City of
Chicago and a
consortium of
partners are piloting
the tech.



THANK YOU

Tom Schenk Jr. Websites:
Chief Data Officer Data @ data.cityofchicago.org
City of Chicago News @ digital.cityofchicago.org

Maps @ opengrid.io
Strategy @ techplan.cityofchicago.org
Slides @ speakerdeck.com/tomschenkjr

Contact Info:

@ChicagoCDO
tom.schenk@cityofchicago.org
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