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Randomized evaluation
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Resident-centered design
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Develop a vermin inspection optimization tool to
increase efficiencies within the DC Health Department by
prioritizing inspection requests based on the
likelihood of rat detection on a given block
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The Problem

YYVY
-
-

Problem



Rodentinfestations

are costly to cities

Problem

Sanitation problems

Structural and property
damage

Power outages, internet

blackouts, and electrical fires

Public health risks



In2021, DC’s 311 Service |
received over 12,000
requests forrodent

| : S = = |
inspection... st

DChas8vermin

inspectors
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Business as usual approach:
e Limitednumberofinspectors

e Relieson professional
knowledge and ad hoc
decision-making

e Noformalinspection

prioritization

e Outdated processes

Introduction Use Case Problem

Solution

AN

~ ontlinne

RATScreener Process App Conclusion



46%

Percent of DC 311 Requests for
rodentinspection that actually

detect rat activity
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The Solution



RATScreener

Rodent Algorithmically
Targeted Screener

Solution

Predictive model and web app

Estimates the probability of rat
detectioninagivenareabasedon
spatial, historic,and built

environmentdata

Allows for more targeted and

efficientinspections



RATSceener
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RATScreener Overview

Unit of analysis

Data

11,000 requests for
rodentinspections
from 2015102018

100 field validation

test points

Externally collected
data

Result

Enhance DC’s municipal
rodent management

program

Helpinspectors prioritize

requests

Save money, time, and

resources
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RATScreener Process

=EEeul

228

Gatherand assign variable Build models and calculate Categorize each block
datatoeachblockinDC predictions for each block based on probability

2

Assign new requests based
on block probability

Provide prioritized list
toinspectors
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RATScreener Outcomes

. D Probability of rat
Priority de’rec’r?on o @E

Address Block ID

1223 14th St NW 3485

Low 0-20% |
|

Medumg0.0% = 3
BE i 1 [1]
Probability Priority

87.79% High

Introduction Use Case Problem Solution RATScreener Process App Conclusion



Exploratory Analysis
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RATScreener

Rat Inspection Requests

$ 311 Request
W g Location
% 3¢

2015-2018

Introduction Use Case

Population Density By Block

0.002
0.001

Pl

People per square foot

Problem Solution

Distance to Hotspot by Block

20,000 ]
o]

Feet, Hotspot p-value = 0.001
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Feature Selection
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RATScreener Features

L

) Spatial

e Nearestinstancesofrat
detection
e Distancetoratdetection

hotspots

Historic

e Ratsdetectionhistory

e Infrastructureissuerequests
e Missedtrash pickuprequests
°

Construction permits

I_[-Lul\‘ Built Environment

Stormdrains

Sewer grates

Trash cans
Impervious surfaces
Zoning

Residents per unit

!

& Climate
e Temperature

e Season

e Wind
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Modeling



RATScreener Models

Modeling Process

Accuracy:

Correctly predicted blocks

Total blocks
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RATScreener Models

Modeling Process

T

o

lterate models and
optimize

Optimization:

e Conductcost-benefit
framework

e Identifyoptimalthreshold
(rat detection probability %)

e Applythresholdandimprove

model performance
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RATScreener Models

Modeling Process

o

lterate models and
optimize

Cost-benefit Framework:

Accurate rat detection

Avoided
infrastructureand
public healthissues

Inspection, treatment, +
and personell costs

2

Inaccurate rat detection

tect
Deffered iLrj1?:|se’r:’r(i:oid Losttime &
infrastructure | T mbactson + personnel
maintenance P costs
health

Ve 2 Ve
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RATScreener Models

Modeling Process

T

o

lterate models and
optimize

Optimal Threshold: 20%

<

@*

Avoided
infrastructure
damange

Avoided
publichealth
issues
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RATScreener Models

Modeling Process

W

<G+ —> ]

Select model with highest
accuracy
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RATScreener Models

Model Selection

Model Predicts Overall Accuracy

Support Vector Probability 799
Machine %
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Predictions
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RATScreener Models

Predicted Probability of Rat Detection Average Predicted Probability of Rat
Detection by Ward

80% 80%
60% 60%
’ 40% 40%
o= s Vo 20% 2
' PR, "2 N/A
High Priority
: 28% of blocks
Med Priority

47% of blocks

— Low Priority
R 25% of blocks
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Model Evaluation



RATScreener Models

Model Accuracy

Predicted V
Detected 9/

50%

2

Predicted ¥
Detected ¥

22%

3

Predicted ¥
Detected v

20%

Predicted if
Detected ¥

8%

L 7006 <)
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RATScreener Models

Model Accuracy

86%

Percent of blocks with positive
rat detection that RATScreener
correctly predicted

71%

Percent of positive rat detection
predictionsthat RATScreener
correctly predicted
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RATScreener Models

Model Generalizability
Across100 Folds

87%

Percent of blocks with positive
rat detection that RATScreener
correctly predicted

715%

Percent of negative rat detection
predictionsthat RATScreener
correctly predicted
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RATScreener Models

Model Generalizability

Prediction Accuracy by Ward

Introduction

Use Case

Problem

Median Household Income by Ward

Solution

$100,000
$75,000
$50,000
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Most Common Race by Ward
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RATScreener App
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RATScreener App

Designed for DC vermin
inspectorsto use whileinthe
fieldand oninspection visits

Q Search

setes TR

>AI +,®

Uses:
e Viewprioritizedinspection
requests and locations
e Reviewnotesfrom prior
inspections
e Visualizeratdetectionand
311 request hotspots

https://henryfeinstein.github.io/musa-rats/site/

A\ Y
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e Rodentinfestationsand
rodent management

RATSCreener Z:ci)egsrqmsore huge coststo

'Y Y % ® Inspectorsare

knowledgeable assets to any
local government

S ® Incorporatespatialdatato

improve model performance
andincrease efficiencies
withininspection system

Conclusion
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Additional Slides
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RATScreener Models

Modeling Process

o

lterate models and
optimize

Optimal Threshold:

Societal Benefits

—$50,000

$50,000

$0

~
~
~\
\
\
20% \
\
\
\
\
\
~
— -~
0% 25% 50% 75% 100%

Rat Detection Threshold
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RATScreener Models

Predicted Probability of Rat Detection

80%
60% N
40% Priority Probability of rat Countof %

20% — detection blocks
N/A

Low 0-20% 251 25

5,423 blocks total

T 1,027 blocks with inspection history
; 4,216 blocks without inspection history
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RATScreener

Q1325 Upshur Street NW, Washington, DC 20011
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