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Re: OJP FOIA No. 14-00153

This letter responds to your Freedom of Information Act/Privacy Act request for “z copy of the
study A Randomized Experiment of License Plate Recognition Technology in Mesza, Arizona. |
believe the contract number was 20071JCX0023; and the contract was performed by the Paolice
Executive Research Forum.”

The Office of lustice Programs (OJP) has conducted a search of its records and enclosed is a
copy of one grant document, consisting of 41 pages, that is appropriate for release, with some
excisions made and all resumes withheld in full pursuant to exemptions (b){4) and (b}{6) of the
Freedom of information Act, 5 U.S.C. § 552. Exemption (b}{4) protects the proprietary nature of
some information by exempting from disciosure “trade secrets and commercial or financial
information obtained from a person and [which is] privileged or confidential.” Exemption (b}{6)
protects information that if disclosed, “would constitute a clearly unwarranted invasion of
personal privacy.” This completes the processing of your request by OJP.

If you are dissatisfied with this response, you may administratively appeal by writing to the
Director, Office of Information Policy (OIP), United States Department of lustice, Suite 11050,
1425 New York Avenue, N.W., Washington, D.C. 20530-0001. Your appeal must be received

by OIP within sixty days from the date of this letter. Both the letter and the envelope should be
clearly marked: “Freedom of Information Act Appeal.”

Sincerely,

afael A. Madan
Generai Counsel
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Abstract

Although it is an alf oo common and serious offense, auto theft has not recerved much atlention by
the rasearch community. This is somewhat surprising given #s vast prevalence. The polica need new
approaches o address auto thef, for while most vehicles are recovered by police, very few results in an arrest.
One recent innovation which could hely address this problem is License Plate Recognition {LFR) fechnology.
PERF's proposed 27-month study wili advance the field through a large scale randomized expetimant in Mesa,
AZ grounded in a hot spot policing framework and the ‘joumey-after-crime” lterature, and fill a gap inour
understanding of the effectiveness of LPR technology. Using a combination of guantitative and qualifative
research methods, we will conduct our action research project {cf close coltaboration between researchers and
practitioners) ir four stages: baseline data collection on the iocation of all the hot spots, transit routes, and
destination points for auto theft activity in Mese, subsequent development of a placement and patrol patiern
strategy for using the LPR technology; implernentation of an sxperimenial design; and coliection of post-
infervention measures, analvsis and reponting  After identifving 128 hotspot transit routes, we will randomiy
assign half io receive an LPR enhanced pairol strategy and the other half to a control condition. In {otal we will
nave 512 unique observation windows {each iasting 4 months). For our Hierarcnical Linear Model (HLM)
analyses we will have 128 unique places o examine ths effects of LPRs being introduced then withdrawn over
four successive four month periods. Each of the 128 piaces would be used for a seven day period, four timas
over a 64 week period (with 16 week replenishing gaps}

We will collect five fypes of data for this project: Mesa Police Department {MPD} data, MPD auio theft
database records and GiS information, insurance data, prosecuior/court data, and guaiitative infgrviews with
MPD personnel. Using a longitudinal .design, we will coligct data before the intervention, each day of the 7-day
intervention period, and one month and four months after each intervention. In addition fo traditional research

products, PERF will develop a set of policy-focused documents that addresses the need among police

departments for practical information that is useful for guiding the implementation of more effective strategies.
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A Randemized Experiment of License Plate Recoaniion Technolagy in Mesa, &7

1. Purpose, goats, and objectives:

Trne Police Executive Research Forum (FERF) proposes o conduct a randomized experimentat
evaiuation of the Mesa Police Depariment (MPD) License Plate Reccgnition (LPR) program Using an
‘action research” mode! of close collaboration between researchers and practitionsrs, we wili produce a set
of findings {o help potice target thelr resources and improve their tactics in combating auto thefi. The
purpose of this 27-monih sfudy is to provide high-quality sclentific evidence concerning the effectiveness of
using LPR technology during reguiar patrol activities in auto theft "hot spot” transit routes compared o
reguiar pairol without the use of LPR technology in comparable transit routes. Our long-term goal is to help
increase the capacity of iaw enfarcement to combat auto theft. We will do this by increasing knowledge
about the efficacy of LPR technology by smplaying rigorous evaluation methods, Our objectives are:

1. To produce useful practizal information to guide the use of | PR technology by law enforcemsni.

In order to provide policy guidance to police on combating aute thef, the current dearth of research dafs on
promising technology tools such as LPR systems, needs to be addressed  Our primary hypothesss is that
the use of LPR technology mcreases the number of stolen vehicles, both occupled and unoccupied, which
are recovered by e police in randomiy assigned aulio theft hot spots. We will assess through geo-coded
rolice data if disnlacement/ diffusion emerges in nearby areas. Owr second hypothesis, assuming that LPR
use increasses the numbsr of stolen vehicies recovered, is tat the number of auto thelt suspecis arested
and successfully prosecuted shouid increase. This wouid be an important accomplishment, for clearance
rates for auto thef are very low throughout the US. Our third hypothesis is that LPR use will reduce the
time between when an auto theft is reporfed and wher the vehicle s recovered. Cur fourth hypothesis is

that a reduced stoten-to-recovery time will reduce the damage to a recovered car and its costs {o victims,

2. To produce useful policy-related information fo more generally assist iaw snforcement. it is

bacause of the great diversity of aute theft hot spots and policing in the United States that we believe an



infensive approach with detailed date on a singie smatl geographic area is necessary. The use of a single
site will help control for such diversity. However, there are certain human interactions aceurring in all auto
theft hot spots, and a number of genaral lessons wili emerge from this project that can help inform policy
makers in a large number of communities. Our study wili also act as a template for communities oulside
Mesz, AZ and provide them with the important questions and approaches they should be expioring.

Strengths of our study. Our mudtidiscipiinary team 5 uniquety gualified to conduct a rigorous

evaluation of LPR devices PERF staff members have exiensive experience and national recognition in
criminal justice, policing research and management, and experimenta! design and anaiysis. Our consutting
partners at Texas State University and TSS are highly skilled in handling the spacialized nature of our data
{including analyzing geographical data and data that is hierarchical/nested). PERF has secured the
necessary support from the MPD - an agency with which PERF has a preexisting strong professional
relationship bulli on previous project work. This experience with the MPD is an asset, for this project
requires close collaboration between the researchers and oolice staff. This study wif] advance the field by
building on the hot spot policing and the "lourney-after-crime” literature. We will study a refafively new
techriology that anecdetally appears 1o ba producing very promising results, but has yet ic be subjected to
infensive experimenta evakiation. To ennarce interpretabiity, we will focus our research in a single clty
With & very serlous auto theft problem {providing an amiple number of cases/statisticat power for our

gnalysest, and use muitiple ouicome measures {almost ali of which wili be available for our entire sample).

ii. Literature review

Problem of auto theft: Although it is an all too common and serious offense, auto theft has not

received much aftantion by the research community (Walsh and Taylor, 2007 Maxfield, 2004; Clarke and
Harris, 1992; Rice and Smith, 2002; Herzog, 2002). This is somewnhat surprising given its vast prevalence

throughout the couniry. Nationwids in 2005, there were an estimaled 1.2 million motfor vehicte thefts (FBI,



2007). According to the FBI's Uniform Crime Regeris (UCR), property loss as a resuit of motor vehicle theft
totaled $7.6 biflion for 2003 (FBY, 2007). accounting for 11% of Part ! offenses recorded by the FBI {Lamm
Weisel, et al., 2008). The volume of vehicle theft rose from the mid-1580s to the early 19905 and then
began to decline (Newman, 2004). While the data indicate a downward trend in vehicle theft since the
1990s, this is largely the result of 2 number of enhancements to vehicle security at the manufacturer level
{Newman, 2004} However, motor vehicle theft remains & significant probiem for the police across the .S
Although neariy 87% of vehicles are recovered, most thefls do not result in an arrest (FBI 20071, The
arrest rate for auto theft nationwide was enly about 13% in 2005 (FB1 20071 One recent nnovation which
could serve as a uselll tool for law enforcement in combating this serious problem is LPR technology.

License Piate Recoanition (LPR) technology: LPR s a relatively new technology in the U.5 but

has been used for many years in Europe to prevent crimes frony auto theft to ‘errorism (Gordon, 2008),
LPR is based on optical characier-recognition technology originally developed in ialy for sorting lefters and
parcels and later extended to reading license piates. LPRs serve as a mess surveiliance system for

reading ficense plates on vehicies using a sysiem of algorithms, opticai characier recognition, cameras,
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. Throuah high-speed camera systems maunted to police cars, LPR gystems scan license
plates n real fime, and compare them against a database of stolen vehicles, and aleri police personnei to
any maiches. Under “Description of intervention,” we provide a detaifed descripticn of LPR technclogy.
The country with the greatest amount of experience with LPR technoiogy is the UK, having used
LPRs o aic in responding o atiacks by the IRA in the 1980s (Manson, 2008). In faci, the Home Office hes
made £32.5 million avaliable tc British police for the years 2005-07 for the use of LPR (sge
http://palice homeoffice gov.uk). One of the first UK agencies to use LPR was Northamptonshire. in the
first year of using LFR, officers stepped 3‘591 vehicles which yielded 801 arrests, and produced £500,000
in reverue from untaxed venicles {innovation Group, 2005}, Also, & 17-percent reduction in vehicle-related

crime was recorded in the first six months, in another UK pilot, officers used LPR to recover £2.75 miflion



in stolen vehicles/goods, seize £100,000 worth of drugs, ant achleve an arrest rate more than 10 times the
national UK average (PA Consulting Group, 2004)

Currently in the U 8, LPR systems are being utilized at toll booihs, in parking areas/siructures, in
fraffic studies, and for building security. In 2004, the Chio Highway Falrol attached LPR devices to ol
plazas (Patch, 2005), and afier four months recoversd 24 stolen vehicles and made 23 arrests. When
cempared to the same time peroad in 2003, this represented a 50-percent increase in stolen vehicle
recoveries with a combined tolal of £221,000 in recoverad property. In 3 piiot test of LPR software
conducted by the Washingion Area Vehicie Znforcement Unit, that agency recavered 8 cars, found 12
stoier plates, and made 3 arrests in a single snift (McFadden, 2004}, Based on the NiJ soficitation. a siall
numbar ¢of ofher agencies have recently implemented the technology in single police vehicles, with the
Sacramento Poiice Departmant having nearly 3 vears of experience with LPRs, and the Los Angeles Palice
having equipped 38 vehicles with LPRs,

Although LPR systems have documented benefits, there are alsc limitations. First, inaccuracies
may anse due 1o plates that are bent, are covered with cattain reflective material, are positioned high {as
on cerain trucks), are very old, or are obscurad by common obstructions such &s frailer hitches, mud and
snow, and varity piate covers {see McFaaden, 20051 Scme states have addressed these issues by
making certain obsiructions of license piates lliegal. Next, one reason why the LPR system was successiuf
in the UK is the untformity of the UK lficense piate design. Plate designs inthe U.S vary by state and even
within stafes, Databases that are not up-to-daie could resultin the system providing false “hits * Also,
there may be some concemns about invasion of privacy issues, potential abuse, and erroneous traffic stops.
However. an important advantage fo this technotogy is that it does not raise concems about racial or ethnic
discrimination. As opposed to some profiling approaches, plates are examined for all passing vehiclss, and

the system only alerts the officer if the vehicle is stolen.



There nave been only a small number of pilet evaluations of LPR programs (and none with
rigorous experimental methods). and the sifuation with evaiuations of other auto thefl prevention nrograms
‘s not much better, Whnile they are greater in numbar (see Barciay ef al.. 15995, Burrows and Heal, 1980,
Cecker and Bynum, 2003, Poyner. 1981, Maxfield, 2004, Mayhew, Clarke and Hough, 1980C; Plouffe:
Research Bureau Limifed, 1877 Riley, 1880; and Sampson. 2004), nore of these auto related evaluations
applied randomized expermental designs or ngerous quasi-experimental mathods in their evaluations
However, in the more general area of hot spot policing an impressive tody of rigorous research has
emerged  Given the focus of our evaiuation on hot spot fransit routes, which are used as thoroughfares to
move stolen vehicles we will build upon the hat spot peticing literature and a new emerging arez known as
"lourney-after-crime” analyses for our proposed siudy.

Hot Spots Policing and placement of LPRs: In the Minneapolis Hot Spots £xperiment {Sherman

end Weishurd, 1995} the concept of hot spots was first formally tested  Drawing upon empirical evidence
that crime was clustersd in discrete hot spots [Pierce et al, 1988: Sherman et al. 19885, Sherman and

Weisburd found tha! preventive patrol was more effective when it was more tightly focused. More racently

$

Braga (2007 2005 presents evidence from five randomized controlled experiments and four quasi-
expenmental designs that not spots policing programs genarate crime contral gains withowt significanily
dispiacing crime 10 other iocations. These crime prevention effects were reported at general crime hot spois
{Sherman and Weisburd, 1695), high-acavity vicient crime places (Braga et al., 16681 gun violence hot
spots {Sherman and Rogan, 1895}, and drug markets (Weisburd and Green, 1895). While none cf these
above studies were focused on reducing adio thefi, the same icgic that led to successful outcomas for
thase hot spot interventions should apply fo our experimental evaluation of LPRs in Mesa.

in considering the placement of LPRs in our study, we will build on the existing fiterature on the
gevgraphic concentration of auto thefts (see Barclay et al., 1995; Copes, 1999; Fieming et al., 1995; Hanry

and Bryan, 2000; Plouffe and Sampson, 2004; Poichak, McCloin and Zgoba, 2002; Rengert, 198€; Rice

[}



and Smih, 2002). Spatial anatyses of crime have generally examined two different hut refated aspects: (1)
the spatial patterns of the offense incations (e.g., Cragila. Haining. and Wites 2000° Levine and Associates
2000, and (2) the spatial patierns of the paths related to crime activities {also known &s the “journey-io-
crime’y {e.q., Smith 1976; Phiflics 1980 Costanzo, Halperin, and Gale 1986; Wiles and Costelio 2000).
Within the lourney-te-aute theft iterature . researchers have regorted that most auto thieves travel refatively
short distances (o steal vehicles {Levine and Associates 2000). Moreover. ceriain iocations receive more
aufc thefts than d.o other locations (g.¢.. Kennedy 1980, White 18903, due to environmental characteristics
thet are very aftractive fo auto thieves. For example, in & study in Chulz Vista, CA. the researchers (Plouffe
and Sampson, 2004} identified 10 hot spois that accounted for 23% of the city's vehicle thefs in 2001
Rice and Smith (2002) found that vehicle theft was higher in areas close to pools of motivated ofienders,

where social confrol mechanisms were lacking, and where there were suitable targets such as bars, gas
stations, motels, and other businesses. A number of sfudies have identified non-residential locations as hot
spots for vehicie theft, including: parking lofs close fo interstate highways (Plouffe and Sampson, 2004},
high-traffic areas (Rice and Smith, 2002}, areas near schools (Kennedy, Poulson and Hodgson, nd.}, mall
parking tots {(Henty and Bryan, 2000) and entertainment venues {Rengeart, 1886).

Of direct relevance o our proposed project is a newer area of research in the criminal travel
patterns lilerature, ploneered by Professor Yongmet Lu (one of our project consuliants), that examines the
spatial patterns of stolen-vehicie recoveries and the “journey-after crime " The joumey-after-crime s an
offender’s trip with the stolen vehicle i order to realize s expected wtility, such as a trip to sell or strip the
vehicle. a trip to another offense {e.q., a robbery), or a joy-ride {Lu, 2003). Dr. Lu demaonsirated how GIS
and Exploratory Spatial Data Analysis can be extended from journey-to-crime to journey-after-crime
analyses in a study of 3,271 vehicle theft offenses in 1998 in Buffalo (see Lu, 2003). First, Lu {2003} drew
theoretical support for her approach from Rational Choice Theory (Clarke, 1983; Cornish, 1993} and

Routine Activity Theory (Cohen and Felson, 1879}, Also, Lu {2003} built on the work of ane of the only



other pubfished studies of spatial patiems of stoien-vehicle recoveries, completed by LaVigne, Fleury, and
Szakas (2000), in wnich the ressarchers designed search sirategies to track stolen vehicles taksn to “chop
shops.” LaViane et at (2004) found that the location a car was stolen and the iocation where it was
racovered was vaiuable in determining fwo impaortant spatial components: the distance and direction afier
an auio thefl. In Lu's analyses (2003} she found that auto thizves’ trips from venhicie-theft locations fo
vehicle-recovery locations were mostly local in nature, with trave! distances significantly shorter than
randomiy simulated trips and she recommended that police responding to aufo theft should check nearby
locations first. Dr. Lu found that the gifference in travel direction between observed and simulated trips was
a combined resuft of both the criminals’ spatial perceplion and the city's geography (¢ g | street networks),
Also relavant for considering the placement of LPRs is exploring the distribution of the types of
motor vehicle theft cccurring inour study area. The iype of thefts occurring in Mesa will help explair our
jcumey-after-crime analyses. For example, if joyriding tums out to be among the most common types of
vehicle thefl in Mesa, as in many cities. we might see particular patterns in our journey-after-crime
aralyses, for joyriding is associated with higher and more rapid recovery rates (Clarke and Harris, 18523,
However, one study found the most common type of auto theft in Arizona (2s a whele) was for sport utility
vefiicles and pickup trucks for use in smaggiing operaticns across the Maxican border (ACJC, 2004},
This research proposal will advance the fleld through a large-scale randomized experiment in
Mesa, AZ, grounded in a hot spof policing framework and the “ourney-after-crime” lzerature, fo study an
undarstudied arsa of the effects of LPR devices. The participation of the MPD s imporiant, for they are
contending with & serious auto theft problem and are commitied to using the LPR device to address it
PERF has an established history of collaborating with the MPD, which has pledged the highest leve! of

support (see leter from the Chief of the Mesa PD in Appendix E) to assess this important technelogy.



i, Research design and methods
1. Design Overview:
Using a combination of quantitative and qualifative rasearch methods, we will conduct our action

research project in four stages (see Exhibit 1 for g visual depiction of our movement through the siages).

Zxmsbit 1 Four Staoes of Svaluation

1

Siage b 1
Irplemient cxperiment i
i

in Slage 1 we will collect baseline data on the location of all the hot spets for auto theft activity and
fransit routes in Mesa, AZ and will geocode these places. Based on discussions with the MPD detectives
and crime analysts, we anticipate that there wili be wel over 150 hot spof transit routes in the city of Mesa.
Our goal, based on a power analvsis, will be to detect 128 such hot spot fransit routes using “journey-after-
crime” spatial analyses (see analysis section) and venlying owr guantitative work with fhe experiences of
MPD auwe theft detectives and patroi officers, We wili then collect existing police data on these 128 places
‘focusing on: (1) the nature of the auto theft problem. (2} police tactics used to combai the probiem, (3) the
police department s expectations on the impact of these tactics, and {4) the actual impact on the problem.

In Stage 2, we wili present the resuits of our baseline data o the MPD and work with them 1o
develop a placement and patrol pattern strategy for the LPRs and a response plan to catch stolen vehicies

once there iz an LPR “hit." In addition to highlighting promising approaches from our baseline data, we also



will present the rasults of our literature review and a set of "best practices” used in other jurisdictions. In
Stage 3, we will implement our experimental design. That is, half of the 128 places (64 hot spot fransit
roates) studisd in Stage 1 will be randomiy assigned o recawe the LPR enhanced patrot steategy. and the
other hatf would be assigned to the control condiion. i Stage 4, we will cofect our posttest measures of
the effects of the LPR technology. conduct data analysis, and report our results.
2. Research Site: We will conduct this study in the city of Mesa, Arizona with the Mesa Police Department
{MPD). Spanning 125 square mites, Mesa is located in Maricopa County and is part of the Phoenix-Mesa-
Scottsdale Metropolitan Area. Fourdad in 1878, Mesa is the third-largest city in Arizona, afier Phoenix and
Tucson. Mesa is one of the United Siates’ fastest-growing cities, and currently ranks as ihe 41st-largest. in
2005 the mid-decads U.S. Census survey estimated the city's popuiation to be 442,786, Though a
suburban city, Mesa actually has a larger population than many better-known cities. Despite ifs large
ponulation. Mesa has a decidedly bedroom-communrity, sprawl-like character Like many large cities, Mesa
has & considerable auio thefl probiem. First, the state of Arizona as a whole is currently ranked fourth in
the ngtion in actual number of vehicies siolen. There are a number of reasens fhat confribute io the vehicle
theft problem in Mesa and the siate of Arizona as & whole {Arzana Automobile Theft Authority, 2006).
First Mesa and ofher cibies in Arizona have experienced a dramatic population: increase over the past 20 1o
25 years (Arizona Automobiie Theft Authority. 2006), with transiency arising from the many mutti-family
housing units found in Mesa. in these types of residential areas, vehicles are af greater risk {o be stolen.
Due fo the dry, moderate climate in Arizona, vehicles also tend o maintain higher value than in other areas
of the .S, Alsg, the close proximity with Mexico allows thieves to get easy access {o & foreign shipping
point. There are seven official ports-of-entry along the 354-mile Arizona-Mexico border, and major
California seaports are less than eight hours away.

The number of auto thefts in Mesa since 1999 has gone up fairly dramatically (see Chart in

Appendix G}, In 193¢ thers were 2,851 auto thefis, which increased for three successive years unti

G



reaching a high of 5,085 in 2002 and dropping to 4,563 in 2003 and 3,745 in 2004 and increasing again in
2005 to 4,248, With close to 100 aufo thefts per week in Mesa, there will be a large pool of cases on which
ihe LPR can have a pofential impact, making Mesa an attractive site from a research perspective Also, like
many poiice departments, MPD is able fo arrest anly a small percentage of the auto thieves. in 2000, MPD
arrestad 188 individuals for vahicle thefi, 194 in 2001, 245 1 2002, 360 in 2003, 278 in 2004, and 253 in
2005 The selection of a large urban area is important, for vehicle theft is predominately an urban probiem
{see Ciarke and arris 19921 The 2003 Natona! Crime Victimization Survey suggests that househoids i
urban areas have rates of vehicie theft that ars more than three times the rate of rural areas (BJS, 2004}
Additionally, the MPD has an exiensive histoty of working with outside organizations on research
projects to identify effective crime reduction strategies. PERF, at the time of this submission, is compieting
a comprehensive management revisw of the department. The MPD has expressed a strong interesi i
serving as a sie for this study and has agreed {o the use of random assignment {sée letter of support).
With over 800 sworn officers, this agency possesses the resources that will allow us t¢ undertake a large-
scale study targeting the problem of auto theft. a persistent problem for most law enforcement agencies,
3. Description of Intervention/Treatment: Based on discussion with MPD the fag time it iakes before a
vehisie is reporied to the police as stolen and eplered info the MPD datzbase precludes our fsam from
using the LPR device in the specific hot spot zones where vehicles are actually typically stolen. Instead.
we will use "journey-after-crime” spatial analyses (o identity all the transit roufes in Mesa where auto
thieves typically drive stolen venities {including dumping/destination points). Next, haif of these transit
routesidestination points will be randomiy assigned fo receive LPR enhanced patrof and the other halfic a
control condition which will receive only routine/regular patrol deployment without any LPR enhancements,
QOur objective is fo assess the effectiveness of LPR techinology— not intensive patrol versus non-intensive

patrol. To assure a fair comparisen, the “control” area officers will be told to enter license plate numbers

into their computers manually and ook for stolen cars in their designated area at similar intensity levels as
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the “treatment” area officers. Our team has the experiencs 1o waork carefully with the MPD to assuze that
the only difference betweer the groups will be the use of LPR. That is, manually. an officer might check &
hundred plates per cay, but the LPR will do the job automatically and scan thousands per day.

There are @ number of LPR devices an the market. The MPD has been working with the
Remington Eisag Mobhile License Plate System (Modet: MPH-3008) and has had very good experiences
with the preduct and related support services. MPD expacis to buy one more LPR device over the next few
raonths. Qur study design calis for four LPRs for use across ail shifts (24/7) and we have budgeted for the
purchase of two Remington Elsap Mobite License Plate Systems (REMLPS)Y.
nie REMLPS operates independently of the officer on board {in the
background) and works at patrol and highway speeds, with the capability o
handie oncoming differential speeds in excess of 120MPH and passing

speeds in excess of 7OMPH, Two infrared cameras mounted on a criiser take

photos of passing license plates. The cameras are ¥riggered by the refiective
material in the plate. A laptop computet (see above) uses character-recognition software to determine the
iefters and numbers of the license plate. That plate is then checked against a daily "hot list” of stolen
vehicles and stolen fcense plates for the state of Arizona. An alarm sounds for each possible match. The
officer then verifies the accuracy Gy looking at the tag before taking any action. The REMLPS is atie to
read up to 4 fanes of traffic with 2 single vehcls and can read 8,000 o 10,000 piates in just one shift with
iust a singie vehicle mount  The REMLES has built-in capability o communicate with a police operations
certer for alarm notification and throughout the day for database update. The REMLPS aiso has a
GPSftime stamping function which records the GPS coordinates and time for every plate it reads.

4. Experimental Design: We propese fo use an experimental design with random assignment to either an
LPR enhanced condition or to a regular pafrol conditicn (the contrel group). After identifying 128 hot spot

transit routes {see above), we wili randomly assign half (n=64) to receive an LPR enhanced patrof strategy
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and the other half (n=64} 1o 2 control condition In otal we will have 512 uniqua chservation windows of 4
months for the study. with the LPR treatment ocourring in 256 places and no LPR occurring in 256 controf
places. For our Hierarchical finear modeis (HUM) we will have 128 unigue places to examine what happens
when freatment is introduced and then withdrawn over four successive four-month periods, Each of the 128
piaces will be used for seven days four times over & 84-week period {one year and three months) with 16-
week repienishing gaps (see Appendix H far a table outlining this process)in between {when no LPR
technotogy will be applied and the poot of siclen vehicles can be polentialy reestablished). The unit of
assignment and unit of analysis (for most models) will be hot spot transit routes. Before implementation of
the LPR mtervention. hot spot ransit routes will be assigned to conditions according to computer generated
random numbers {see Shadish, et al, 2002). Procedwres will be put in piace fo manitor the integrity of the
assignment process (and moniter for expectancy, noveity, disruption, and lpcal history) and 1o measure and

statistically control for any contamination (especially for hot spots contiguous with each cther).
_ _ _ S ba













5. Longitudinat design: Ip order fo measure changes in hof spot fransit routes, we plan to collect data

before the Intervenfion. on eack day of the 7-day intervention period, one month after each intervention,
anc four monihs after each intervention {the end of the “repienishing pericd”;. We will create a linked
longitudinat analysis file that containg contemporanecus measures for each hot spot thoroughfare at each
of these points in time. The advaniages of longitudinal data include: reduction of sampling variabiiity in
estimates of changa. measures of gross change for eachn sample unit, and collection of data in & time
sequence that clarifies the direction as well as fie magnifude of change ameng variabies

Nonresponse (etiher through altrition or missing data) in fongitudinal data can create analytical
complexifies. We do not anticipate any problems in the area of nonresponse, for cur measures will be
based on data gererated by the LPR device itsell, police Records Management Sysiem and geocoded
data avaliable for every police service area in Mesa during the entire study period, and prosecutor and
courticonvicticn data. The Mesa PD aiso has a stoler vehicle database for tracking and describing every
recoverad vehicle. Supervisors in the aulo theft unit make sure this dalabase s up-to-date. We will use this
databgse {o calcuiate owr damage-fo-vehicle outcome measure. To the extent possible, we will 3iso sesk
10 fink 1o insurance company data on doliar amounis peaid o victims. it is with the msurance data that
Issues of missing date will likely amerge. While the insurance data will not be part of our main cuicome

measures, we will deal with this by performing separale analyses fo determine the characteristics that
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redict non-response . We also have the peratios Do conduct inferviews with its Aulo
predict €35p0 We alsc have the full cooperation cf the MPD to conduct int ih its Aut
Theft Unit Detectives and patret officers 1o qualitatively assess thair exparience with the LPR device. Our

team has expenence implementing langitudinal designs, conducting diagnosiic testing of longhudinat data.

[€o]

and analyzing such data {e.g.. Taylor et ai., 2001 Taylor, 1698, Davis & Taylor, 1957, Tavior, 1998 1597;
6. Data sources and data collection procedures: We will collect five types of data for this oroject: (1)
pofice data and Geograp ormation Systems (GIS) information, (2} MPD auto theft database records,
{3} Insurance data {4) prosecutor and court ¢ata, and {5) MPD qualitative inferviews and strategy papers
Police data: The firs{ type of data will involve broad auto theft-related data for the entire city of
Mese o auto thefl enforcement factics based upon gualitative data from pofice strategy documents.
Secord, we will collect a variety of traditional measures of enforcement activity for the hot spot transit
routes and surrounding blocks w© assess for displacement/diffusion effects, inciuding calls for service for
alte theft, incident dats an aule thefts, field contacis by officers related fo auto thefl, and arrest data on

auto th

Sources of error in police data are not Insubstantial (for a review of this probiem, see Sherman et
al. 1989, however, these data pfovide 2 relelively efficient way o evaluate both the effactiveness of sirategies
and the potertial dispiacement of aute theft activity. Third, similar to Krimme! and Mele (1998}, we wili use
G5 1o pinpoint hot spols for locations where vehicies are stolen, hot transit routes used by auto thieves,
and destination/dumping spots within Mesa for stolen vehicles. We will examine these iocations for
predictors of thelr perseverance, how they adapt io changing police strategies, how these sirategies affect
the nimber of auic thefts, and displacement of crime to nearby places. To conduct these GIS analyses, we
will use geo-coded police data and related city planning data. Based on collection of daia at the area level,
as oppesed 1o the indwidual-level, we do not anticipate having any major non-response or missing dala
problems. However, if such problems anse our team is skilled in performing non-respanse analyses.

MPD auto theft database: We will use descriptive data from the MPD aulo theft database

describing the stolen venicles (e g., make medel, type of vehicle, vaive of vehicie} or stolen license plates,



detalls on the types of damage to recoversd vehicles, and the approximate ¢ost of the damage to
recovered vehicles. The LPR device itse!f coliects a vanely of data which is downleaded on a dally basis
inta the MPD auio theft database. We will use the following LPR device-driven data, including: the number
of plates scanned, the number of "nis” {ie | number of recovered vehicles and hcense plates defectad or
recovered in the LPR patrolled areas). daie and tme datz on these "hits,” the officer's name who confirmed
the “hit " the GPS coordinates for the "hit" where the piate was read by the L PR device, whether the vehicle
was occupled or emply at the time of the *hit.” and the number of hours the LPR device was used during
the shift. We will also use the device fo assess the integrity of the freatment assignment process and
assess if officers strayed out of their assigned areas, and if so o identify those cases for “override
analysis.” For the confrol group areas we will rely on the number of license plate queries originated, and
tha number and GPS cooidinates of recovered vehicles and stolen lficense plates recovered in thesa
control areas as recorded in the MPD auto theft database.

Insurance data: Aside from homicides, motor vehicle theft is one of the lyoes of erime most fikely
{o be reported 1o police (83% reporting rate in the 2005 NCVS, Catalano, 2006}, According to the FBL the
estimated vaue of motor vehicles stclen in the United States in 2000 was almost §7.8 biliien, & large
amount of which was pard by Insurance companies. Whrile we will have datas on the estimated damages to
recovered venicles from the MPD auto theft dalabase we will aiso collect data from insurance companies

ni the amount of dollars they paid 1o victims. This nformation is available in the MPD auic theft database

but we will need to do some foliow-up work with insirance companies o fill in for cases with missing data.

Prosecutor and court data: We will also link our study data to presecutor and court records on
the outcome of MPD arrests. We wiil examine conviction and dismissal rates for each anest in our study
sample. Nexi, we will examine the sentences received by the auto thieves connected to our study areas
(e.g., type of sentence, incarceration rate, iength of sentence, and amount of fines). This information is

fracked already in the MPD autc theft database, but we will need to do some fellow-up work with
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prosecuiors and court records management personnet 1o fill in for cases with missing data. Also, there wili
be missing datz in this area due to the iag Ume in processing cases from arrest through the legal system.
Poiice qualitative data- Our team will review MPD strategy documents and conduct detailed
nterviews and ride-alongs” with atto thefi detectives and patrol officers assigned lo use the LPR davice on
their use of LPR and the dynamics of auto theft probler. We will alsc conduct freatment integrity checks by
querying ofiicers on their use of the LPR ischnoiogy they employed. We wili aisc interview a small number
of officers in the control condition whe did not use LPR and assess if they followed the study profocols.
Also, we wil design a training program covering data cellection, details on extracting electronic data and

using caia forms. coding procedures. qualitative misrviewing profocols. and proteciing human subiects
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8. Data analysis

Preliminary analyses: First, we wifl cisan afl the data using standard data-cleaning processes to
venfy that the data are correct and conferm to a set of rules. We will write SPSS programs to remove errors
and inconsistencies m all data files. Next, we recognize the importance of achieving complaie data for all
of the data collsction areas within this study, and will take a number of steps fo assure compiete data files
{e.q.. fraining data collection staff and working closely with the MPD administration to improve the
qualityfimeliness of the police databases;. While we do nof anticipate any problems in the area of
nonresponse. due lo the use of officiai data available on all of our cases, if necessary PERF will perform
nor-response anatysis by examining whether we get more incomplete datz for some cases compared o

-
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cthers, This will correct for possible differentials in missing data. We witl compare the impact of empioying
various imputation-based procedures to fill in missing values (mean imputation, regression imputation, and
ner-igrorable missing-data modeis) for the data forms that are only partialiy completed.

Descriptive analyses: The first set of univariate analyses will describe the key analvtic variables
lo sumimatize the natwre of the distribution of cur data. A series of frequencies will be summarized with
measures of central tendency, measures of dispersion, and point estimates. Bivariate cross-tabulations.
cemparison of means, and a variety of regressions atse will be conducted using the mair study variables

Spatial Methods to describe hat spots and to mede! journey-after-auto-theft: To identify the
spatiai-temporal dependencies of auto theft and recovery locations in Mesa, we will use Mesa geo-coded

pciice data, Mese transporiation network data, Mesa census data, and Mesa iand use daia to examine the

distribution of and the connection hetween the hot spots of auio theft and recovery iccations. This part of
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the study will consist of two malor components - the analysis of the spatial patterns of aute theft iocations
and siolen vehicle recovery locations, and the description and madeling of journey-after-auto-theft. Both of
these two tasks will be conductad based on the geo-coded lecation information of auto thefts and
recoveties. Fof hol spots analysis, plobel scale spatial autecorretation stafistics. such as Moran's /and
Getis G, will be anplied to evaluate the oresence of hot spols and to estimate the spatial extent of hot
spots. Local scale stalistics, Including Anselin's LISA Getis (5, and Kulidorff SaTScan, will be applied to
identify the locations of hot spots in Mesa o aid the effective placement of the LPR,

The second task of the analysis wilt focus on the describing the patterns of journey-after-auto-theft
in Mesa. As Lu {2003} argued. due 1o the diverse purposes of aute thefls, vehicles that are stolen from
close by tocations might be related for totally different reasons and deposited at different locations. This
might result in vastly different patterns of journey-after-crime frips. Using MPD data, we will classity the
auto thefis into different groups according to the possible purpose of the offense, and wiki moded journey-
after-auto-thedt patierns separately for each type of frip. These analyses will be conducted using street
networe data and AreGIS Network Analyst. Futhermore. using the MPD data for auto theft and recovery
iocations the hot finks hetween auto theft hot spots and recovery hot spois will be ideniified. "Crime hot
iink” refers {o the spatial autocorrelation of the links between & crime hof spot and a crime-related iocation
het spot {Lu. 2005). Combining with the urban street network data and network analysis. the pafterns of hot
finks between vehicle the® hot spots and recovery hot spols wili be ciosely assigned to possible streels to
assist predicting the trave! route of vehicle thief's journey-after-auto-theft. LPR enhanced patrol wiil then be
randomly assigned to hall of these identified hot fransit routes.

Hierarchical linear modets {(HLM): To address our main cutcome questions we will use HLM 6
software (developed by Raudenbush et al,, 2004). HiM provides a framework and a flexible set of analytic
fools to analyze the special requirements of our clustered data with repeated measures. Essentially, each

of our 128 hot spot transit routes is nested across the four repeated interventions. While we are aliowing
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for a four-month “replenishing period” after ine assignment to the LPR or conirol condition, we cannot
assume that the four repeated intervention periods are independent. That is, “statistical dependency” or
nesting may st be present (.g.. a permanent obstruction on a specific transit route may make ¥ more
difficul for auto thieves ‘o avold detection, and these conditiens would exist across the four fime periods:.
Nesting oocurs when a unit of measurementis & subset of a larger unit and the units clustered in the larger
unit might be correlated. Hignored this type of dependency can iead to biased astimates {Hox, 2002).

First we will identify the leval of each of the study vaniables. We will collect data on each of the four
intervertion periods for each transil route {our level 1 data) for each overall fransit route (our level 2 dafa).
In the past. hierarchical daia were analyzed using conventional regressions, but these technigues vield
biasad standard errors and potentially spuricus results {Hox, 2002). Alse, analyzing only at the aggregaie
leve! will lead to a loss of information and power, At level 1 of an HLM the analysis an outcome variable is
oredicted as a function of & linear combination of one or more ‘evel 1 variables, plus an intercept, as so;

Y= Byt By 7T B
where B represents the intercept of group |, Byrepresents the slope of variable X1 of group i, and 1y
represents the residual for individual | within group . On subseguent ievels, the level 1 slope(s) and
miercept become cependent vanabies fur level 2

Po= oo T ymWo ot ym Wb g

By =viet yuWy+ oy Wt ug

and so forth, wnere Twand Hinare infercapts. and Totang Trs represenrt slopes predicting fo and Py
respectively from variable Wi, Through this process, we accuratety mode! the effects of level 1 variables on
the outcome, and the effects of level 2 variables on the outcome. In addition. as we are oredicting slopes as
well as intercepis, we can model cross-levet interact:ons, whereby we can attempt to understand what

explains differences in the relationship between leve! 1 variables and the ouicome.



Using HLM we will address the following four main cutcome cuestions. First, we will assess

whether LPR technoiogy increases the number of stolen vehicle s recoversd, both occupied and
unoccupied, in randomly assigned hot spot fransit routes. Second, we will assess whether the increased
number of recoveries due to LPR use 5 the number of arrests, orosecutions of auto theft suspects,
and the number of aufo thisves recefving criminat sentences {2.g., greater use of incarceration), Third, w
will explore whether LPR improves the earlier recovery of sfolen cars. Fourth, we will assess whether a
reduced time-to-recovery reduces the damage to a stolen car and is costs {o viclims. Here we wilt assess
time 1o recovery using discrete-time multilevel hazard models (see Steele {2003 and Barber, Murph

Exinn, and Manles {20001, who demonstraie how the SLM software developed for multilevel data can be
extended {o discrete-time harard analysis with time-varying macre and individual levs! covariates)

Althotgh not strictly recessary because we are working with experimental data, we will also
infroduce a set of covariales to the model. The introduction of covariates fo the model improves the
precision of the treatment comparisons and corrects for any major imbalances in the distribution of these
covariates across the freatment and control groups that may have occurred due o chance, adjusts for the
natural variations between cases within the two compatison groups, affows us fo test for additional non-
experimental hypotheses, and allow us o specily interaction effects,

Qualitative data analyses: Qur qualiiative data for this project will consist of police strategy
documents and gualitative interviews with auto theft detectives and patrol officers assigned to use the LPR
device regarding their use of PR and the ¢ynamics of the auio thefi proliem. The inferviews will be
audiotaped and franscribed verbatim and wi! be analyzed using an inductive process. interview data will
be coded for helping identify tactics and locations for the LPR devices it be used. Also, the inferview data
will be used to assess perceived positive and negetive effects of the LPR technology. Primary patierns and
themes in the data will be allowed to emerge from the data rather than being imposed on them (Miles &

Huberman, 1894; Pation 19901 Our qualitative data will document the implemeniation of the LPR program
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in Mesa and wili guide practitioners and other researchars in replicating the program in other cities, and
provide suggestions for other potential poiicing applications of LPR technology. The quaiitative data will

provide rich data on dosage levels for the intervention and will help guide our interpretation of study results

iv. implications for policy and practice

With some exceptiors. the crime of auto theft nas not received much attention by the research
community. This is somewhat surprising given its vast prevalence throughout the US. That is, while over a
million vehicles are stolen every year, representing over ong in ten Part | offienses recorded by the FBi and
ciose to $8 billior in propedy loss, we know fittle about effective law enforcement approaches 1o reducing
auto thett. Law enforcement agencies need new approaches 1o address this exiensive prohiem, for whie
most vehicles are recovered by police, only 13% of the cases result in an arrest (FBY, 20073, One recent
innovation which could serve as a useful fool o address this problem is LPR fechrolegy. LPRis a
relatively new technology in the United Siates, but has been used for many years in the UK with impressive
resulis based on piot testing. While LPR fechneicgy appears to be very promising, based {argsly on
anecdotal and descriptive data, it has yet (o be subjected to intensive empirical anatysis. Our proposad
study, through a large scale randomized experiment in Mesa, will iead to significant advarces and fifl a gap
in our understanding of the operation of LPR devices and the iikely effects of these devices on the auto
thef! problem. if the evaluation, as hypothesized, shows measurable benefils {o law enforcement, agencies
will be able to use our results to gain funding for purchasing LPR systems. Our proposed study addresses
one of NIJ's identified priority topics, and addressas the call for police depariments to have practical

information that is going o be useful for guiding their tactics and sirategies {Cosner and Loftus, 2005}
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v. Management pian/organization

With a multidisciplinary prelect team that has exiensive experisnce and nationa recogniticn in
criminal justice, policing research and managemeant. and experirmental design and analysis, cur team is
uniquety qualified to conduct this study {see Appendix C for resumes)

PERF 15 & Washingtor, b.C -based membership organization of progressive law enforcemeant chief
execulives from city, county and state agencies who collectively serve more than half ¢f the country's
population. Established in 1975 by 10 prominent police chiefs as a nonprofit organization, PERF has
svoived into one of the leading police think farks. PERF has conducted some of the most innovative
research in the profession on topics such as: problem-oriented policing, community policing, use of force,
crime prevention, police recrulting and hiring practices, violence and victimization, racially biased policing,
law enforcement fatigue, agercy level measurement, and investigations, All of these studies involved
coopatation or collaberation with law enforcement agencies. The quality of FERF's research is indicated

1

by ihe continued funding it has received over the past decades from a number of federal agencies
inchuging NLi, 40P, BaS, BJA and CCPS). as well as private funding sources {e .. Motorola. the Ohio
Association of Chiefs of Police, ard Target)

PERF has a proven track record using the types of methods proposed for this project. PERF’s
Research and Management Services units have strong capabilities for working with police Records
Management Systems (RMS) and related databases and conducting qualitative interviews on a wide
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varety of topics, With PERF's committed membership and excelient reputation for research, we have
consistertly achieved very high response rates. PERF has sfrong capabiiities-both in terms of siaff
expertise and technofogy—for conducting research on a variely of topics. Siaff members are experienced in
datz extraction, RMS data management and cleaning, developing and refining research protocols, research

design, conducting data cofiection, data management, attrition/missing data analysas and other relevant

analytic technigues appropriate for this project. PERF staff are skilled at translating research results into
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practical, easy-to-understand material that can be put 10 use by practitioners. PERF publications are used
for training, promotion exams and to inform the fieid about innovative approaches to community problems,

Qualifications of Staff

Bruce Taylor, Ph.D., is the Diractor of Research for PERF Dr. Tayior is the proposed Principal
investigetor (P for this study. Dr Teylor (i~ 20% time on progect) will lead the coordination. management
and implementation of this study  Given the heavy practitioner comoonent to the project, PERF's Director
of Management Services, Or. Craig Fraser will lead the potice tactical/ management aspects of this study
{see below) Or. Taylor will handie day-to-day project issues, supervise research stalf assess progress of
research componants, lead and co-lead meelings, ensure the timetly complefion of research tasks, oversee the
work of the subconwractor (Taliored Stafisfical Schtions), and write study reportsipapers for publication/ presentatior.
Dr. Taylor has over 15 years of orofessional experience in research design, measurement, survey design,
program evaluation and stafistical analysis which he has appiied on more than 50 criminal justice research
projects, most of which he has directed, for federal, state and municipal governments and private sources

Dr, Tayior has ied six randomized experiments covering a variety of areas in criminal justice: (1) a
dating violence prevention curricuium in middle schoels (Dr. Tavior's current NIJ studyy, {2} 2 community
rape prevention program for young women, (3} & police intervention for domestic violence victims in public
housing (DVIEF and PSA-7Y (4) & police intervention for eider abuse victims, {5} a batierer intervention
program for men in community-based settings, and (6} a batterer intervention program for men in custedial
setings. Dr. Tayior is also currently leading an NI quasi-experiment on conducted energy devices.

Or. Taylor has exiensive experience corducting pofice research. Dt Taylor developed one of the
first studies on best practices for iaw enforcement in identiying and responding ic fransnational crime,
developing the first comprehenstve community policing assessment tool. one of the few rigorous
randomized experimenis on the effects of a policing program on reducing violence, one of the early studies

or: community policing in immigrant communities, and an evaiuation of & training program for police
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officers. Dr Taylor's current policing research involvas & variety of studies on police training, police
resnonses to the mentalty ill, port police, poﬁciné methamphetamine markets, police leadership styles, use
of DNA evidence by police investigators. officer safety issues, and the use of force by law enforcement.

Craig Fraser, Ph.D., directs PERF's Maragement Studies practice. Dr. Fraser (~ 11% fime on
orojeci} will fead the police tactical/management aspects of this study. He will handle day-to-day
management issues, supervise praciitioner staff, assess progress of police tacticalimanagement
componants. lead and co-lead meetings. ensure the tmely complstion of police tacticalimanagement tasks. and
write siudy reports/papers for publication/ presemation. He worked at PERF for eight yeers belfore Jeaving to
direct the Public Safety practice area for MAXIMUS Inc in January 2003 He returned to PERF in June
2005 and will serve as a Co-Pl for this study. Prior fo his initial job at PERF he held a joint position as
Director of Training, Richmond Police Depariment and Dirgctor of the Criminology/Criminal Justice
Program. Virginia Union University, He has worked as Planning and Budget Manager for the Santa Ana,
California Pelice Department; as Director. Training, Education, and Accrediation Division for the
Massachusaits Metrapolitan Police; and Uirector, Management Infermation Division, Winston-Salern, NC
Folice Department. Additionally he has held appointments al Boston University, Flotida Staie University,
Washburn University and the University of Kansas. e nas managed more than 100 stucies of police
agencies and operations - in both large and small agencies —over the last 12 years. Many of the
managemeri studies focused on the effectiveness of auto thatt aperations.

in additon to Drs. Tavior and Fraser, other PERF staff members inciude: Bill Tegler (Deputy
Director, Management Services), Bruce Kugg (Senior Asscciate), Kristin Kappeiman {(Associate}, Eileen
Mchermott (Asscciate) and -(Reseamh Assistant) {see resumes in Appendix C).

Stacie Taylor is statistician with Tailored Siafistical Schutions, an Chio-based small women-owned
statistical anaiysis firm that was foundsd in 2001 and has conducted research in education, heaith care,

justice, and other areas. Stacie Taylor will advise the PERF team on the randomized experimental



sampling plan {heiping cur team randemly select non-overlapping transit hot spots) and conducting HLM
analysis, including discrete-fime multilevel hazard models. She is an expert in HLM analysis and has
conducted seminars in ELM with the National Instifute for Occupational Safety and Health (NIOSH). Most
recently she has used HLM on a jarge project involving the internal Revenue Service and NiOSH.
Professor Yongmei Lu is an assistant professor in the Depariment of Geography and the Texas
enter for Geographic nformation Science, Southwest Texas State University. Dr Lu received her Ph.D.
in Geography (emphasizing GIS) from the State University of New York at Buffalo. Her research has
focused on the apolication of GIS in crime analysis for police deparments, spatial statistics, and
applications in urban and regicnal modeling. Dr. Luis an expert in the spatial anaiysis of auio theft having

uhiished numerous napers in this gree. including pioneering work on the “journey after crime.” Dr. Lu's
¢ O P ( ]

role on this project will be to conduct GIS anatyses/spatia modeling {“journey afier crime” analyses)
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Human sub

erls (see attached Privacy Certificate in Appendix Jj. The project will be reviewed by PERF's

[RB. which has a consisient track record for operating an aoprovai system: that is fair and ethical.

Task Timeline: The timeline for the project (see Gantt chart in Appendix F} has six main
components {pianning, data collection, review of baseline data and development of strategy for plecement
of LPR enhanced patral mplementation of experiment, data analysis, and reporilingl. Task A (planning}
will cover the first two moniths of the project and inciudes seven main subtasks (see Appendix F), incitiding
ffems such as. kickoff meetings, Inerature search updates, slectronic daiz abstraciion form development

-

and piioting. drefting quaiitative interview protoesls. data collection training, IRB review. and data collection

protocois. Task B {data colieclion) wili cover the end of month 2 (inftial baseiine} and months 4-22
{agditiona! baselinefisiiow-up colfection) and nciudes eight main subtasks. Task C (month 2 and month 3)
will involve preseniing fo the MPD team promising approaches from our basefing callection, raviewing "best
nractices” on LPR use in other agencies and the updated literature review. Task C will also invalve working
with the MPD on a LPR placement/patrol strateqy and a response plan to catoh car thieves. Task D

{months 4-18) will involve our Stage 3 impiementation of the experiment and LPR intervention.

Task & will begin with our gualifative and quantitative analysis of the baseline data {manths 2-3),

and analysis of the follow-up data {(months 6-24). Task F begins in Month 23 with our team writing the Final

Report and deivering a draft report at the end of Month 24 {allowing the required 90 days prior fo the end of
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the proiect) We allow for a peer review and PERF's response for months 25 and 26 {we also wifi be

working o the other products diring these months). The "Final Final” Report will be defivered in month 27.

vi. Dissemination strategy
PERF has a demonsirated record of effectively disseminating project material and a particulariy strong

capacity 1o convey poficy-relevant matenal to practifioners. The products from this proiect wili hels inform

law enforcemen: about the effectiveness of LPR technoiogy in combating aute theft. An extensive

dissemination plan will be impiemented to reach practitioners {&.9., policing exacutives}. policy makers, and

researchers in order {0 produce a set of findings and recommendations {o help inform the police on

effectively applying LPR technology to combat aute theft. We propose the following dissemination plan:

e A practitioner-focused, user-friendly summary document with a clear and concise set of
recammendations, inciuding the subrission of papers to practitioner publicaiions such as Pofice Chief

« PERF Publicalions: The research resuils will be conveyed 1o apuroximately 1,000 practitionsrs through
PERF's in-house publication, Subject io Debste. PERF will giso place selected project results and
papers on PERF's website {www policeforum. org),

e \We are committed o exposing the prowct resulis 1o the scrutiny of sclentific review. and will pursue
peer-reviewed publications in refereed journais (e.q . Crinmnology, Police Quarteriy

¢ We will make conference presentations (g g., ASC, ACJS, JACP. and PERF conferences).

e Semiannual progress reporis to NI and defivery of the final report at the 27 month mark.

» i requested by NI, the execulive summary could be the basis for 2 publication as part of the NiJ
Research in Pracfice publication seties. The final report will contain detafied documentation o allow for
repiication of the study. The final report package will include an abstract, a 2,500-word summary, &

technical report, a data set for archiving, and a codebook,



BUDGET

A




Police Executive Research Forum

Budget Narrative: LPR/NIJ Proposal




C. Travel

Trips to Mesa by PERF staff - We anticipale two feam rmembers making 10 frips {4 days/3 nights

stays) {o Mesa, Arizona for meetings, monitoring and data collection. Airfare is budgeted at $500 per
person per frip (310,000). Hotel for each traveler is budgeted at $141 per night (38 460). Ground
transportation foffrom the alrport is budgeled at $126 per person per trip ($2,5001. Meals and incidentals

are hudgeted at 359 per night for each traveler (54,720, The subtotal for the Mesa trips are $25,680.

Dissemination of profect findings at PERF and ASC annual meetings/conierences by PERF slaff -

We anticipate two statl members making presentations at two conferences (American Society of
Criminoiogy and PERF's Annual Conference). We are figuring on two nights stay for sach of these
conferences For each conference we are budgeting arfare of $500. Hotel for each conference
presentation 1 budgeled at $141 per night. Meals and incidentals are budgeted at $118 per night for each
traveler. Ground transportation toffrom the airport is budgeted at $125 per person per trip. The subtotal for

the conference trips are $4 100,
- Totat travel expenses for both types of trips amount to a grand tofal of $28,780.

D. Equipment



We have budgefed for the purchase of two laptop computers (32,500 each) to manage our data

collection process and anaiyses. Total equipment expense amounis to §5,000.

E. Supplies

Computer supplies (such as paper, ink. and discs} are budgeted $30 per month for 27 mornths

Total supplies expense amounts to $810.

F. Construction
None.
G, Consuliants

PERF will make use of two consuiting groups for the project for a grand total of $24.450 0C.

1. Tailored Statistical Soiutions, LLC {TSS) will advise PERF on the sampling plan for the

randomized experiment as well as conduct HLM analyses. Tailored Statistical Soiutions is an Ohio-based
small wemen-owned sialistical analysis “rm that was founded in 2001 and has conducted research in
sducaiion. heaithcare justice and other areas. Stacie Taylor of TSS will advise the PERF eam on fhe

randemized experimental sampiing plan, helping our team randomiy select non-overiapping iransit not

spots, and conducting HLM analysis. including discrete-fime muitievel hazard mocels. —

b
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2. PERF wili hire a consultant to do the hard copy and web publication layout and design work for
the project reports. We anticipate needing eignf days of this type of consuliation at $300 per day for 2 totfal

of 82 400
H. Subcontractors

PERF will subcontract with Or. Yongme: Lu, a7 assistant professor with the Department of
Geography, and the Texas Center for Geographic information Science, Southwest Texas State University,
DroLuis ah expert in the spatial analysis of auto theft having puklishec numerous papers in this area,
including pioreering work on the “journey after crime.” Dr. Lu's role on this project wili be o conduct GIS
analyses/spatial modefing (‘journey after crime” analyses). We will subcontract with Dr. tu and one of her 4. g

graduate students. The breakdown for Dr Lu's budget is below . 38

b4, b6

I Other Direct Costs (INDIRECT BEARING)



Telephone expenses have been budgeted at 345 per month for 27 months (31,215 iotal).
According 1o its website the latest version of HLM & Software by Scientific Software International (SSl}is
$5675 General project printing has been budgeted at $30 per monts for 27 months {3810 total}. General
postage and delivery has been budgeted at 3540 for the tolai project (320 per month for 27 months)

Miscellaneous expenses are budgeted at $25 per month for 27 months {675 total). Total Other Direct

Costs amount to §3.815.
J. Other Direct Costs (NON-INDIRECT BEARING)

We will purchase two Remingien Elsag Maobile License Plate Systems {Madzl MPH-8G0S) for 3
cost of $22,500 each. We will alsc have & printing company print 1,000 hard coples of cur project repart
for 35,000 (inclusive of mailing the report {o our target audience}, Total Other Direct Costs {(non-indirect

bearing) amount to 350,600

K. indirect Costs

The grand total for the project is $474,7684.73.
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