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



APPLIED ANALYTICS GUIDE

The "Applied Analytics Guide" is a 10-step process
that the City of Chicago follows to identify, analyze,
and address important problems with the advanced
use of data. When implemented, the process can
lead to new operational methods that enhance
operational efficiency and effectiveness, as well as
improve quality of life for residents.



1. IDENTIFY PROBLEM




Chicago Tribune




Optimizing Inspections

The objective for this
research project is to
order inspections to
increase the speed of
finding critical violations
at retail food
establishments.

Typical order of
inspections

Q00Q

Data-driven order
of inspections

Q00
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Image adapted from Michae'l Mooney’s Little Chicago (CC-BY 2.0).



2. RANK PROBLEMS




Research Question Evaluation Criteria:

Predictive Analytics Projects

HARVARD Kennedy School

ASH CENTER

for Democratic Governance
and Innovation

chicago.github.io ¢ dev.cityofchicago.org ¢+ @ChjcagoCDQ. ¢+ @TherSean

outcomes—i.e., a reduction in time/cost when

compared to current operations?

Criteria Question Response
1. Data Is data associated with this RQ available e Auvailable
Readiness and/or ready to be analyzed? e Partly available
* Not available
2. Policy Does this RQ align with City policy goals— e Yes
Alignment from both the Mayor’s Office and applicable *+ No
departments?
3. Operational As a pilot, what level of opportunity would « High
Impact this RQ provide for positive operational *  Medium
e Low

4. Resident As a pilot, what level of opportunity would High
Impact this RQ directly provide benefit to the Medium
residents of Chicago? Low
5. Level of Use If this pilot were to become a fully operational Weekly
tool in your department, what level of use Monthly
would it receive? Quarterly
Annually
6. Potential for Would implementing this RQ as a pilot Yes
Replication provide a model that can be reused for other Unsure
operational areas of your department, or No
elsewhere in the city?
7. Operational If this pilot were to become a fully operational (Open-ended
Change tool in your department, how drastically response)

would it alter current operations?




3. DEEP DIVE







4. DATA ACQUISITION
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SOURCE DATASET Food Inspect

Using #opendata

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#predictions.



DATA SOURCES

Business

Licenses

\ Sanitation

License Complaints
Food Date& Garbage Cart
Inspection Requests
History ~~




5. MODEL DEVELOPMENT




MODEL

Inspection Data

Food Inspection
History

Historical Data

- Business Licenses
- Inspectors

- Weather

- Sanitation

- Crime

- Garbage Carts

Prediction

Lasso and Elastic-Net
Regularized
Generalized Linear
Models

R’s glmnet package




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
#Hpredictions of critical
violations.

Significant Predictors

Establishments with previous critical or
serious violations

Three-day average high temperature

Nearby garbage and sanitation
complaints

Nearby burglaries

Whether establishments has tobacco or
alcohol license

Length of time since last inspection

Length of time establishment has been
operating

Inspector assigned



6. MODEL REVIEW




TEST /| TRAIN FRAMEWORK

* The first model was built using data prior to 2014, and tested in
early 2014

* The second model was built in response to the first
« Completed in the summer of 2014

» Tested in November based on actual inspection results from
September and October

Sept 2011 - Feb 2014 Sept 2014 — Oct 2014

A model is built on historically

. The model is tested on future
available data

data



7. PILOT & EXPERIMENT




TEST / TRAIN FRAMEWORK

* The first model was built using data prior to 2014, and tested in
early 2014

* The second model was built in response to the first
 Completed in the summer of 2014

» Tested in November based on actual inspection results from
September and October

Weekly Inspection Count

200
|

50 100

I T I
2012 2013 2014

A model is built on historically

_ The model is tested on future
available data

data



8. PILOT EVALUATION




Critical violations
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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
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 of
fatalities.
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9. OPERATIONALIZING MODEL




PREDICTION AND APPLICATION

Current Licenses

Current Business
Licenses

Current Data

- Business Licenses

- Sanitation

- Crime

- Garbage Carts

Current Businesses
+

Historical Model -
Current Prediction Score

Shiny Application




Chicago Food Inspections

Restaurants Inspectors

Show| 25 v | enfries
Data
& Download Earliest
Facility  License Sanitarian
Filter by Zip Code License  DBA Name AKAName  Type Start Risk Address city Zip  Predicion  Assigned Supervisor

al 2385788 CAFE CAFE Restaurant 2015-04-15 Risk 1 5527-5531 CHICAGO 60630 0.17181360  Frances Demma Lopez

Al
MARBELLA MARBELLA (High) N Milvaukee
AVE

Filter by Inspector

all 1953695 CINCO CINCO Restaurant 2009-07-30 Risk 1 2908-2912 CHICAGO 60629 0.17564821 Judith Mann- Bhattal
ESTRELLAS ESTRELLAS (High) W59TH ST Hamdan

2252421 ANTHONY D'S TEQUILA Restaurant 2013-05-01 Risk 1 554-556 N CHICAGO 60844 0.15103766  Jacquefine Turkaly
GRILL GRILL (High) CICERO Edwards
AVE

2428131 FRANK'S RIB FRANKSRIB  Restaurant 2015-10-09 Risk1 604 N CHICAGO 60644 0.12668366  Jacgueline Turkaly 2016-02-
PLACEINC PLACEINC (High) CICERO Edwards
AVE

Mi CIUDAD MiI CIUDAD Restaurant 2002-05-16 Risk 1 3041 W CHICAGO 60618 0.13740877  Alejandro 2016-01-
RESTAURANT RESTAURANT (High) IRVING Delgado
PARKRD

DUNKIN DUNKIN Restaurant 2002-02-16 Risk 2 31w CHICAGO 60618 0.10639151 Alejandro 2016-01-
DONUTS DONUTS (Medium) IRVING Delgado
PARKRD

THE EVEREST Restaurant  2002-05-16 440 S LA CHICAGO 60605 0.14096865 Luella Owens Salazar 2016-02-
ROOM SALLE ST

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



PARTNERSHIPS TO FIT YOUR NEEDS




Community

|
&

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.






CIVIC COLLABORATION
DePaul Student Interns ChiHackNight







Total hours dedicated to this project through
volunteers, Chi Hack Night, and students.
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FIND OPERATIONAL PARTNERS
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THANK YOU

Tom Schenk Jr.

Chief Data Officer, City of Chicago
Sean Thornton

Program Advisor, Harvard University

Contact Info:

@ChicagoCDO
tom.schenk@cityofchicago.org

Websites:

data.cityofchicago.org
digital.cityofchicago.org
opengrid.io
techplan.cityofchicago.org
speakerdeck.com/tomschenkjr





