Data-Driven Method for Identification of Top Offenders
Criminal justice research indicates that a small percentage of offenders commit a
disproportionate amount of crime, often presented as X% of offenders responsible for Y% of
crime. As a result, various policing strategies—predominately intelligence-led policing—
recommend a focus on the key percentage of top, repeat, or high-profile offenders. In
operationalizing this concept, law enforcement organizations have developed various methods of
identifying top offenders. The use of simple metrics, such as number of convictions or arrests, is
one of the most basic methods. However, through crime and intelligence analysis, identification
of top or repeat offenders can be more robust. The following describes one sophisticated, datadriven mechanism for determining offenders.
Through the use of crime analysts with powerful data systems, law enforcement organizations
have developed various methodologies for identification of top offenders. A method grown in
popularity through the crime analysis profession was initially introduced by Sonoma County,
California, analyst Matt Harris in 2010. Mr. Harris’s method weighs each person’s involvement
in each incident with three variables: the seriousness of the offense, the role the individual
played, and the recency. Each individual’s values for all incidents are then tallied and a final list
produced. Sonoma County operationalized the list for a variety of enforcement purposes,
including warrant and parole sweeps.

Figure 1: Sonoma County, California, crime analyst Matt Harris is a pioneer in this area. In the
mid-2000s, he created a database to allow quick ranking and searching of top offenders using a
formula of his own design.
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The Cambridge, Massachusetts, Police Department adopted Harris’s base model for a ranking
and prioritization scheme associated with a Smart Policing Initiative (SPI) grant in 2012. Harris’s
three variables remained at the core of the model, although additional weights were afforded for
any gang, gun, or drug involvement in the past crimes. The resulting list of offenders was used
not for enforcement but for focused deterrence, consisting of “intervention” meetings with highranked offenders that both threatened them with future police attention and prosecution and
introduced them to social service providers who could assist with their core issues (Smart
Policing, 2014).
Foundation Technology to Support a Data-Driven Method for Identification of Top
Offenders
Identification of top offenders using a data-driven approach can be accomplished using various
software platforms. Microsoft Access is typically best suited for smaller to mid-sized agencies
based on data volume in computer aided dispatch (CAD) and records management systems
(RMS) and limited expertise in programming. Larger-sized law enforcement agencies with more
data and multinetwork user capability will likely find Microsoft SQL or Oracle better suited for
performance.
For this project, Microsoft Access was chosen for its ability to (a) link to remote data, (b) store
data internally, (c) answer complex law enforcement questions based on multiple datasets, and
(d) offer tools to build forms and reports to manage and report on the database top offender
records. Microsoft Access also has the advantage of being easily portable to other agencies
because of widespread access to and use of Microsoft Office licensing.
Identification of top offenders using a data-driven approach typically begins with use and
integration of RMS data. A best practice to begin this approach is to copy the RMS data into a
new Microsoft Access database and implement cleaning and reformatting routines as described
elsewhere in the Data section of the Crime Analysis Toolkit. Note: Many of the queries needed
for this process are too complex to utilize production or “live” data from the RMS system
directly. Upon finalizing the dataset, it is important to ensure that the database is secured for use
only by appropriate personnel.
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Figure 2: A series of “append” queries in Microsoft Access copy data from the police RMS into
the secure offender database.
Development of a Data-Driven Algorithm for Identification of Top Offenders
The Harris formula of identifying top offenders considers past known criminal involvements and
scores them based on the seriousness of the crime, the role the individual played, and the
recency. The basic calculation for each incident is:
MAX (Offense Weight * Role Weight – Date Decay Total,0)
The table below shows several examples of the formula in action, assuming a current date of
September 15, 2016:
Offense
Robbery
Auto theft
Shoplifting

Offense
Weight
8
6
4

Role
Arrest
Suspect
Arrest

Role
Weight
1
0.9
1

Date
08/31/2016
09/15/2015
09/15/2010

Days
Since
15
365
2,190

Decay
Constant
0.002
0.002
0.002

Decay
Total
Total
0.03
7.97
0.73
4.67
4.38
0

Although there are default values for the offense weight, role weight, and date decay constant,
these values can be edited by the priority of the offenses for the department’s goals and
objectives in identification. Further, values for the recency of crimes can be edited to identify
more recently active offenders.
The offense weight is assigned on a scale of 1 to 10 where 10 represents the most serious offense
(murder) and 1 represents the least serious (miscellaneous traffic offenses, generally). The tables
below indicate the default scores for various crimes in the database. Offense weights can be
expanded to a scale of 1 to 100 or 1 to 1,000 if you are using a statute table containing all
statutes.
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Offense
Murder
Sexual assault
Armed robbery
Burglary
Auto theft
Counterfeiting
Vehicle burglary
Drug possession
Disorderly conduct
Traffic offenses

Default Weight
10
9
8
7
6
5
4
3
2
1

The weights should generally fall in line with UCR/IBR hierarchies but, more important, be
based on the department’s priorities. Although it is not possible to eliminate all subjectivity in
the weighting process, Ratcliffe (2014) has recommended tying such offense weights to
sentencing guidelines, a sentiment echoed by Larry Sherman (2013, p. 423) as “justified on good
democratic grounds as reflecting the will of the people.” It is important to remember that the
level of subjectivity in the weighting system improves on systems that determine top offenders
by weighting all offenses equally, by total crimes or arrests and/or anecdotally.
In the development of weights, it is important to consider differences in the quality of two
offenses in the same category. For example, an armed robbery in which a victim is shot and the
offender steals $2 million is more severe than one in which the offender simply brandishes a
knife and steals a mobile phone. In the example project, weighting additional factors is deemed
too complex in the identification of top offenders.
It is common for law enforcement incidents to contain more than one offense. For example, a
suspect may break into a home, steal keys, and subsequently steal a car from the garage.
Offenses of breaking and entering as well as theft of an automobile would be documented on the
same report. In the identification of top offenders, the weighting counts only the most serious
offense in each incident. In a system that complies with IBR standards and that records multiple
offenses only when they are independent of each other (i.e., an assault and a theft are assumed to
be part of a robbery), all involved offenses should be included in the weighting. However, it is
important to maintain consistency in weighting the most serious offense or weighting all
offenses.
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Figure 3: Offense and involvement weights appear on the main database form and are editable by the user. A button restores the
defaults.

The involvement weights serve as a multiplier against the offense weight. The table below lists
the default values. Those arrested for a crime receive the full weight of the offense (x 1) for
involvement, while those suspected or summonsed to court receive a lesser weight.
While arrested, suspected, or summonsed weights provide value in identification of top
offenders, it is important to consider including other involvements such as witness, victim, or
complainant. The role of witness, victim, or complainant should not be included to count
“against” an individual in the identification process but should be considered based on research
suggesting that offenders also may be victims of specific crimes. For example, gang members
involved in inter-gang violence routinely alternate among victim, witness, and suspect
involvement within a variety of law enforcement reports.
Default
Multiplier
1.0
0.9
0.9
0.5
0.3
0.1
0.1

Involvement
Arrested
Suspect
Summonsed
Involved other
Witness
Victim
Reporting
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The final weighting factor, the date decay variable, subtracts a small amount of weight (default =
0.002) for every day that passes since the incident occurred. This factor identifies more recently
active top offenders and ensures that each individual, no matter how serious his or her offenses,
will eventually stop being identified if he or she stops committing crimes.
Note: The resulting identification of top offenders contains one weakness. It identifies only
known offenders. Individuals who escape detection for crimes—who avoid showing up in the
records system as arrestees or suspects—will not be identified.

Figure 4: The database generates a ranked list of top offenders and offers the ability to "expand" each offender's history to see
what specific involvements make up his or her score.
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