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I ntroduction

This report outlines issues and problems inherent in managing disparate and numerous
geographica databases for use in crime analysis and law enforcement decision-making.
It S0 presents some strategies to resolve those problems.  Specificaly, thisreport isa
guide to the issues that face the developer and manager of a GeoArchive.

A GeoArchive is a geographic information system (GIS, see Glossary) with the following
characterigtics.

< It contains address-based, neighborhood-level information
< It contains both community and law enforcement data
< It iseasly accessbleto local decison-makers on atimdy basis

A GeoArchive database supports mapped anadys's of neighborhood and crime data. Itis
arepostory of community and law enforcement data, organized for use in crime andysis
and problem solving. When combined with a community problem-oriented policing
program, a GeoArchive can become an information foundation for community
policing.

Crime maps, such as pin-maps on the wall insde a police gation, are nearly asold aslaw
enforcement. The new "high tech” version of these pin-maps -- computer-aided crime
mapping -- gives police departments much greater capability to view crime data
However, the ability to view datais not enough by itsdf to support timely crime andysis
and tactical decisons. To do that, we aso need awel-organized body of loca-leve
information (a GeoArchive) and the statistical tools to summarize that information.! Only
when computer-aided mapping is combined with a GeoArchive and with spatia andyticd
methods can it become a powerful means to understand the crime problems faced by law
enforcement and the community.

A GeoArchiveisalocal resource for crime analysis and decison making. In the past,
computer mapping was 0 expensive and required such ahigh level of expertise that it
had to be done centrally by a centra administrative unit in the police department or even
by acentrd city planning unit outside of the police department. This has now changed.
The technologica revolution in computer mapping means that maps and spatid andysis
tools are avallable to andysts at the locd, digtrict and neighborhood levels.

This advance in crime mapping and data analys's comes a a propitious time -- when
community policing israpidly becoming the principa method of policing across the nation.
A community's success in increasing safety and decreasing victimization often depends on
its ability to pull together and interpret large amounts of information about a specific
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problem, and then to act on thisinformation. However, the concept of community
policing by itself does not provide this capability. For that matter, neither do high-tech
tools such as computer mapping. It isthe marriage of these two -- the community
policing philosophy and the technology to understand crime patterns more fully -- that will
yield more effective law enforcement in the future.

As an example of how andyzing mapped data can hep law enforcement, Map 1 shows
agpatid anayss of street gang-related crime in the sudy area of the Early Warning
System for Street Gang Violence

project (see Appendix I1). Hot Spot Mapl  Hot Spot Areas: Street Gang-
Aress (the densest concentrations) of Related Violent and Vice Incidents, EWS
Project Study Area

two gang-

related crimind incidents are shown on
the map: violent incidents (thick
dlipses), and vice incidents (thin
dlipses).? Knowing where specific
kinds of street gang-related activity are
concentrated -- that one neighborhood
has a drug problem, another a violence
problem, and athird has both -- can
support the development of
interventions that fit the specific
problems of the neighborhood.

Research has shown that successful
interventions and dtrategies for
prevention of property crime or
violence require a two-pronged
aoproach: firdt, identifying the problem,
and second, targeting prevention efforts on that pecific problem (for areview, see Block,
1991). To accomplish the firgt, we must organize and sft through the vast amount of
information available about an area, each event anchored by location and time. Much
information, such as Street gang-related activity known to the police, the location of
offenses and arrests, addresses of people arrested, addresses of people released from
prison and citizen calsfor service to the area, exigtsin law enforcement information
sysems. However, community information is also vitd to a GeoArchive. For example, a
pilot project utilizing spatidly-related crime information in selected Chicago police
digtricts (Mdtz, et d.,1987) found that information from neighborhood and community
groups added to the richness of the spatia database and alowed officers to identify high-
activity areas more accurately.
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Thus, a GeoArchive should contain not only law enforcement data but aso community
information. Creeting such a databaseisthefirst ep in developing an information
foundation for community policing. Map 2 illugtrates how law enforcement and
community data can be used together for problem identification. The thick-lined dlipses
show Hot Spot Areas of drug incidents in the Early Warning System project Sudy area
(Chicago Police Department Area
Four); the thin-lined dlipses show Hot

Map 2. Hot Spot Areas: Street Gang- o
Related Drug | ncidents and AbandonedBuild- POt Areas of abandoned buildings.
ings, EWS Project Study Area Using this map, acrime andyst might
decide that the apparent spatia
relationship between some of the hot
uﬂn Hv drug areas and the clusters of
abandoned buildings should be investigated
further.
— st E; To get darted in computer mapping,
ust have two things. Firg, you
o)L HKEW you s have
/_\l/;’\"‘t@ Vs E - must have a digjtized map (see

Glossary). Thisisamap with
features such as streets, rivers or
parks located in an x- and y-
coordinate system. Second, you must
have away to place your data
(crimina incidents, for example) on
thismap. Thisiscdled geocoding
(see Glossary). A GeoArchive
contains geocoded data together with
the digitized map that forms the basis

for the data.

There are numerous decisons to be made and challenges to overcome when developing
aGeoArchive. Some of the most basic decisonswill be the choice of datato be
included and the best sources for that data. Another mgor chalenge is how to link these
datain a meaningful way and how to establish procedures for their use, while contending
with the issues of accuracy, data sharing, data access, disaster recovery and privacy.
Thisreport isagenerd guide to the issuesinherent in developing a GeoArchive.

A companion report, The Early Warning System GeoAr chive Codebook by Lynn
Green and Robert Whitaker (1994), provides more information about the GeoArchive
developed for the Early Warning System for Street Gang Violence project, including
details of the data source and GeoArchive histories of the databases and code
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specifications and definitions for dl of the law enforcement, community and map datafiles
currently resding in the GeoArchive.

Thisreport is divided into the following sections:

< The firg section, Data for Crime Analysis, discusses sources for law
enforcement and community data, the kinds of information within databases, and
the rel ationships between these data.

< The second section, Data Verification, outlines the principles of data

verificaion. Datavdidity and integrity are of central concern in crime andyss.

< Thethird section, Data Management, covers the chalenges of managing
multiple, related databases and recommends standards and procedures for
developing and maintaining a GeoArchive.

The document includes Appendices, alist of Advisory Board members and a brief
overview of the Early Warning System for Street Gang Violence project and ends with a
Bibliography with references to source materia, a Glossary of key words and phrases
and an Index.

Notes

For an overview of spatia statistica tools, see Block (1994).

2Hot Spot Areas are calculated with the Authority's STAC (Spatia and Tempora Analysis of
Crime) software (see Glossary). A Hot Spot Areaisthe densest cluster of eventsonthe map and
is defined by a standard deviationd dlipse (see Glossary).
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Datafor Crime Analysis

This section provides a genera description of types of databases and data sources that might be
included in a GeoArchive, organized in two generd categories. law enforcement data and
community data. For details about each dataset contained in the Area Four GeoArchive, see
the Early Warning System GeoAr chive Codebook (Green & Whitaker, 1994).

A GeoArchive contains geographica data together with the map that forms the basis for that
data. There arethree primary kinds of geographical data: points, areas and lines. The
assignment of aset of coordinates to an address (point) or to an areais done through a process
called geocoding (see Glossary). The base map for geocoding and mapping thisinformation
may contain such features as dtreets, rivers, expressways, etc. In this section, we describe the
basic street map and geographic data files that make up a GeoArchive.

Point datasets include one or more data
points. For example, in apoint dataset of v gp 3, Points, Areas, Lines: Chicago
crimeincidents, each point represents a Airports, Chicago and Police Area Four Bound-
single location on amap and isspecified  aries; Major Expressways

as x- and y- coordinates, latitude and
longitude or through some other method of
gpatidly placing apoint. These points may
be represented as different symbols or Olre byt
icons (see Glossary). In Map 3, the r
O'Hare and Midway airports are shown JFKemed Bqrrsaey

as mapped points.

Leke Shore Drive

AREAFOR

In area data, a single data unit Birtoer bermay Loka Mctigen
represents an expanse (however large Stevers Bgressay

or small) of geographica space, such as Mavay AFport
Census areas, parks, or street gang r
territories. A boundary (see Glossary)
isalineenclosng suchan aea. Map 3
shows the boundaries of two aress, the
City of Chicago and, within it, Chicago i i
Police AreaFour. Linesaso are used
to represent streets, railroad tracks,
highways and rivers. For example,
Map 3 shows the mgor Chicago
expressways, represented as lines.

Dan Ryan Expressway

Chicagn Skyway B>aressay
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Points can be aggregated to areas. For example, the totad number of crimina incidentsin a
Census tract can be easily counted. Areas, however, cannot be disaggregated to points. If
we know only the total number of incidentsin each police didtrict, we cannot determine the
location of each incident. Smilarly, population informetion is arealeve.

In the GeoArchive, both point data and area data have information behind them. They are
more than dots or boundary lines on amap. For example, each crimeincident in the Early
Warning System for Street Gang Violence project has about 50 variables associated with i,
including location, number of offenders and offense code; each Census tract has numerous
demographic variables associated with it, including income and race.

Law Enforcement Data

The kind of law enforcement data available for use in a GeoArchive will depend upon the
kind of data collected by or otherwise available to each individua department. Below we
outline what law enforcement data could be included in a GeoArchive. We briefly describe
each type of data, suggest possible uses, and list variables (fidds, see Glossary) that might be
associated with the data. Where possible, we provide an example or map from the Early
Warning System project. For more detail, see the companion volume, GeoAr chive
Codebook (Green & Whitaker, 1994).

Incidents;

Datatype: point

Incident data can be used to describe patterns of crimes such as auto theft, street gang
violence, drug markets and burglary.

Variables may include information from the case report such as offense code; date and time
of occurrence; location information (including the address, whether this incident took place
on public trangportation, a housing authority development, and the entry and exit points for
the incident); the beat on which the incident occurred; street gang-related variables; the
parties involved; wegpon variables; and, situationa aspects of the incident, such as whether
there was an darm or afire.

The Early Warning System for Street Gang Violence project focuses on street gang-related
crimesin ahigh-risk area of the city. The data are extracted from a city-wide incident deta
file, maintained by the Chicago Police Department, and records are selected on the basis of
codes used to indicate a street gang-related offense.! Incident data are linked to victim and
offender data via arecord identification number.?

Data for Crime Analysis



Arress:

Datatype: point

Arrest data provide information about the arrestee or about the arrest itsalf. They can be used
to examine patterns involving asingle offender.

Variables may include demographic information about the person arrested (such as age, gender
and race/ethnicity) and severd different addresses (the person's residence, the arrest location
and the offense location).  Information about the incident, the victim(s), and associated
incidents could be added to the file. In addition, variables may include how the arrest was
made (investigation, at scene, €c.).

Offender data:

Datatype: point

There are two types of offender data: data on suspects of specific incidents and investigation

data or MO (modus operandi) data on known offenders. Incident-based offender data may

include dl suspectsin theincident or only those found through police investigetion to have
committed the offense (whether or not

they were arrested). When linked to
Map 4. Hot Spot Areas of Victims and .~
Offenders Addresses: Violent Street Gang- ncidents, offender datacan be used to
Related Incidents, EWS Project Study Area analyzetravel to and from acrime
(whichis particularly useful in the

—| anaysis of street gang violence), drug
C\ markets, auto theft and auto recovery.
) Offender data also can be linked to
~_ O /@ modus operandi or investigation files,
e — — or to arrest data.
Nesten fAv
“‘jzmﬂ Variables may indude information
/—’7—”““— about the offender's prior record,
_F,?i, — gender, race, age, physica appearance
| O "? and address.
In the Early Warning System for Street
"“"”TH“" Gang Violence project, offender data
| are linked to incident and victim detato
andyze the relationship between

addresses of offenders and victims of
violent street gang incidents (Map 4).
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The densest concentrations of victims addresses (thick dlipses) do not aways coincide with
the densest concentrations of offenders addresses (thin dlipses) in Map 4.

Victim data:

Datatype: point

Victim data aso can be of two types. Firg, incident-linked victim data can provide information
about crime patterns reative to types of victims, the relationship of victim to offender (if any)
and other incident-rdated analysis problems. Second, victim survey information can identify
problemsin acommunity for usein community policing problem andyss and tactica decisons.
(Also see Cognitive maps, page 19.)

Variables may include information about the victim's gender, race, age, address, occupation
and whether they were injured in the incident.

In the Early Warning System for Street Gang Violence project, victim data are linked to
incident and offender data to andlyze the reationship between the offenders and the victims of
violent street-gang incidents or to analyze the addresses of the victims releive to the location of
the incident.

Callsfor service:
Datatype: point

Cdlsfor sarvice data may be useful for understanding the leve of activity in a community, since
not al calsfor sarvice result in an officid incident. In fact, many cdls for service are not crimes
at dl but could be ambulance cdls, fire department cals or calsto rescue acat in atree, for
example. Cdlsfor service data that may be useful include citizen reports of fights and loitering.
Depending upon a particular department's recording of calls for service data, they may be
linked to incident data.

Variables may incude cdler information, reported activity, unit assgned and disposition.
Probation release:

Datatype: point

Data about offenders released on probation or on bond (pre-trial release) can provide

information about the presence in a community of convicted or accused offenders. This
information can ass g in crime pattern andysis.

8 Data for Crime Analysis



Variables may include probationer's name, address, sentence or bond type and conviction or
charged offense.

Correctionsrelease;

Datatype: point

Data from corrections centers about rel eased persons, including those on parole and supervised
release, can assigt in andysis that focuses on pattern development in away comparable to that
of probation data.

Variables may include releasee's name, address, time served, committing offense and parole or
release status.

Street gang territories:

Datatype: boundary (areq)

Information about the turf of street gangs, especidly disputed turf boundaries, is useful in
andyzing activity reative to type of crime, type of offense and the victims and offenders
involved in the crime. There are limits and issues with the use of territory files that are discussed
below (see Data Management: Street Gang Territories, page 30).

Variables may include the name of the street gang, the nation (People versus Folk) and the
dreet gang's offense higtory.

The CPD (Chicago Police Department) Gang Investigation Section provided information about
Sreet gang territories to the Early Warning System for Street Gang Violence project. Religble
sources in the community or on the police department are necessary to obtain this highly
sengtive information. Further, the information about street gang territories changes rapidly and
requires frequent revison to be ussful.

Recovery of property:
Datatype: point

Data about the locations where property is recovered can be used to locate chop shops, fences
and others engaged in commerce in stolen property.

Variables may include address and type of property recovered.

Handbook for Developing a GeoArchive 9



In the Chicago Motor Vehicle Theft Prevention project, the project god's and targets were
developed, in part, by an analysis of the locations where vehicles were recovered. This
information is used to help locate chop shops?

Nuisance addr esses;

Daatype point

Information about locations that are considered by residents, business owners, police or others
to congtitute a nuisance or a danger to a community can be used to develop law enforcement
and community Strategies for abatement. These might consst of crack houses, street gang
hang-outs or multiple-problem buildings.

Variables may include property information, complaints and previous arrests.
Criminal justice jurisdiction areas:
Datatype: Boundary (area)

Most governmental agencies compile information within geographic boundaries. In Chicago,
for example, the police department has aress, didtricts and begts. Other agencies, such asthe
courts, have their own didtricts.

It isimportant to include thisinformation in a GeoArchive, for two reasons. Firs, many agency
or community decisons may be specific to a particular kind of area, such asabeat. The
GeoArchive should be able to support

analysis that answers the agency's specific Map 5. Police Beats, CPD District 10.
questions. In addition, sometimesit is

necessary to relate data from one agency to | \ t 1/

another, such as police datato court data. If on|  District 10 1224

the GeoArchive contains the geocoded @ | | T eps
addresses of incidents and the boundaries of on e ~ /mj
police and court areas, police incidents may 1|

be aggregated to court areas, and vice versa

©13

Variables may include the name of the area
(Didtrict 10; Marquette) aggregate data on
the area (tota incidents; population) or
names and phone numbers of key peoplein 031
thearea. Map 5 shows the police beats
within Chicago Police Didrict 10. Inthe
Early Warning System for Street Gang
Violence project, andysts aggregated data
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within beet boundaries to identify experimenta and control bests for a Violence Reduction:
Street Gang intervention project.

Community Data

In this section, we discuss some of the community data that are useful in building a GeoArchive,
including street map data, land use data, public facilities data, and community characterigtics
data. For more detailed information about data in the Early Warning System GeoArchive, see
Green and Whitaker (1994).

Street map data:

Daatype: line (map)

There are two things necessary for computer mapping: a computerized map and away to place
information on that map. To develop a computerized map, you must assign x- and y- coordin-
ates to the dtreets, landmarks or other features on the map. This processis caled digitizing (see
Glossary). Then, to place information on the map, you must assign an x- and y- coordinate to
each piece of information (such asthe location of each crimina incident). Thisiscdled
geocoding (see Glossary).

The accuracy of street map datais very important for two reasons. Firgt, the map itsdf should
be as accurate as possible. Second, the accuracy of the geocoded data depends upon the
accuracy of the digitized street map data. There are computer programs that automaticaly
geocode point data by matching the address of an event to the digitized street map. If the base
map isin error, the program may not be able to locate an event, or even worse, it may put an
event in the wrong location. Erroneous maps are, therefore, a serious threet to making accurate
crime anadlyss or tactical decisons.

In the padt, obtaining a digitized map was 0 expensive and difficult it was an obstacle to
creation of aloca-level GeoArchive. In the United States, however, the Census Bureau
digitized the Streets in every county in the country for the 1990 census. These TIGER files (see
Glossary) are available from the Census or from computer software vendors. The availability
of TIGER dreet mapsis one of the main reasons that computer mapping is now aredity for
smadl police departments and neighborhood-level didricts. However, the TIGER files do
contain some errors. There may be missing streets, either because new streets have been
added to the area or because the original map was erroneous. 1n addition, there may be
missing, misspelled or inaccurate Streets.?
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Because map accuracy is so important

not only for mapping but for geocoding, Map 6. Streets: EWS Project Study Area
itisvita to develop a system for i _ _

correcting and updating street maps. I S e S

Even street mep data filesfor small cities | }( 5

and neighborhoods are large and
complex (Map 6), and the maintenance
of accurate mapsisnot smple. For a
detailed discussion, see Data
Management: Street map data (page
31).

Property information:

Daatype point

o L DRI EE e

In Chicago, the Sanborn Field Survey
produced by the Chicago Property
Information Project contains information

L E W

:
f

about the status of property in the city.®
In addition, a source of abandoned
building information is Demoalition Court Cases. (See Green and Whitaker, 1994, for details of
both datasets.)

Examples of some of the many variables that may be avallable on such datasets include gross
commercid floor space, tota housing units, whether a parcel of land is used for parking or as
resdentid quarters, abandoned building status, vacant lot locations, taverns, high-rises,
commercia status and factories.

Information about abandoned buildings can be useful, since they often serve as Sites where
Street gangs hang out and as drug houses.

Liquor licenselocations:

Datatype: point

Data about liquor licenses can be used to identify troubled areas and nuisance places
associated with the sdle and use of dcohol. In addition to liquor stores, a bar, restaurant or
tavern may be part of an environment that results in either violent or property crime (see
Roncek & Bdll; Roncek & Maier, 1991).
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Variables may include the date the liquor license was issued to the establishment; the kind of
establishment (tavern, beer garden, music and dance club, packaged goods store, restaurant
that serves acohal, etc.); the name and location of the establishment; and, the period for which

thelicenseisissued.® Incidents occurring at o

Andyssin the Warning System for
Street Gang Violence project

Map 7.
Addresses, EWSProject Study Area

I near an establishment may be added to thefile.

Hot Spot Areas of Liquor License

frequently found liquor licensesto be
concentrated in the same areas as
Sreet gang "turf" battles. The highest
concentrations (Hot Spot Areas) of

liquor licensesin the EWS Project
Study Areaare shown in Map 7.

Public transportation:

Datatype: point, boundary (area) or
line

Public transportation data, such as
train and bus stops and routes, may
be ussful in identifying aress where

Kedzie Ave,
Puleskl Rl Western AV
n /\\
Lake St, \
Congress Expy

Oeken Ave

Roosevelt Rd
) A
o o\
BJJ.EIslm:Iﬁv/

g

high traffic is associated with high
levels of crimind incidents. Sources

of these data can be published materias of the trangportation department.

Variables may include the name and destination of the route or stop. Details of associated
crimind incidents may aso be added to the public transportation file.

In the current GeoArchive of the Early Warning System for Street Gang Violence project, EL
stops are mapped as point files. An aternative procedure would be to map each sop asa

boundary file, which would provide a better d
one intersection.

lescription of large tations that span more than

Handbook for Developing a GeoArchive

13



Schools:

Datatype: point or boundary (area)

Grammar and high schools are increasingly sites of avariety of crime both within the schools
and in the surrounding area (see Roncek & L obosco, 1983; Roncek & Faggiani, 1985).”
Public school boards can provide information about public grammar and high schools. Infor-
mation about private schools dso can be useful. Thisinformation can be obtained through
persond knowledge of a community or through organizations with which private schools are
afiliated.

Variables may include the name and type of school, associated incidents, and important
tempora information (such as the hours of dismissa or hours of Saturday-night games).
Associated incidents may be those occurring within school grounds or within a given radius of
school grounds and may include both police-recorded incidents and those reported by the
schools or community members, such as vandaism. In addition to point data, boundary (area)
maps may be created for larger schools, showing the school campus with each building and
major entrances and exits.

In the Early Warning System GeoArchive, point files of public grammar school locations (Map
8) and boundary (areq) files of dl high school campuses (Map 9) have been added to the
database.

Map 8. L ocations of Public Grammar  Map 9. L ocations of High Schools,
Schools, CPD District 10 CPD District 10
|
o Ogcn Ave
_jv PulaskiRd KedzieRe Wesstern Av °
Rooeevelt R
“LAUNDALE CDMH ACAD e ‘ o
“HIGESCE “PLATNDON GED W DOLLING HIGH SCHIL
“MASON GFC *FIPE
‘ CROWN COMHM ACADEMY» 4ATOND FARRADUT HIGHSOHOOL D
ST, CASMR HIGH SCHOOL
*CARDENAS MODULAR Blir Tnkrd Av 0 o Elie Talard Ay
TRERY U HARRISIN HIGH SCHIOL Ny
HTIIRTEK \Ermﬂl/
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Community organizations.

Datatype: point

Community organizations of al kinds, such as block clubs, churches and socid service
agencies, are likdy partnersin community policing. They are often able to assst in problem
identification and to contribute to problem solution.

Variables may include the name and type of organization, contact people with address and
phone numbers and information about any associated incidents.

The Chicago Boys & Girls Clubs have been E:/Ir?p 10. Locations of Boys & Girls Clubs,
active on the project advisory board of the cago

Early Warning System and in programs to

reduce violence. Map 10 locates Boys &

Girls Clubs across Chicago. -
<Blarkhaik Ext,
[
City parks: M ks
P en Sere
Datatype: boundary (ared) N\
P Pg':‘.ﬁ Lake Mctigan
The location of parks and other open areas ";E'igﬂj"L}T—h{'j” Ext
can be an important factor in tactical Pl Ittle Villoge
investigation or problem andlysis. Infor- T
mation about the location of city parks can PRetert Taylor
be obtained from local maps. ~
PeHamiLton Park Ext.
Variables may include the name of the park,
the street gang territory and associated Po_pwien Homes Ext.
incidents (both police records and victim
survey data).

Automated street maps like the TIGER files

(see Glossary) only include address

information for officidly-defined addresses.

An event that does not occur at such an address (for example, events within parks or parking
lots, on apark street such asthe driveway into the Planetarium, on park walkways, dong a
lagoon or the lakefront, in field houses, etc.) could not be geocoded with an unmodified TIGER
file street map.

To produce maps that include these vital locations, we creste amodified verson of the TIGER
file (see Green & Whitaker, 1994 and Richard Block, 1994 for detailed ingtructions). With
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these modified street maps, we can place mapped incidents at the specific spot in the park
where they occur and not at some arbitrary central point or intersection. Map 11 showsan
example of this, street gang-motivated incidents that occurred in and around Humboldt Park,
with some of the violent incidents labeled. Notice that incidents are specificaly placed within
the park at the location where each one occurred.

Map 11.

Street Gang-Motivated I ncidents, Humboldt Park Area

| l

N PUI_HSKI RD

\

—Ij(l Jﬂ

L

LI B B

B

'#H

+N HUF’IBOI_DT BLVD—=—

[
Robbery, Armed Hcmdgun

AR TS
J—x—r—— Poss_ Ccnndms

Agg Assault: Hondgun

LY

gl ‘J‘JV N 1]

it

I

%‘{u\ MIL
|

[y

—fMOb " Action |4 — ' AN Agg Assqult ang Weqoon
Agq Batter :Dcn We o A Bottery Hond un
9 )/ g Wea '_9 1T
flob etion 3 FH A ol
| Battery, Simple jil\/lob Ac’uon —1
] [ T
T\'\'\F - \,L_ _Mob Actlon 1} i %
I A Buttery Hondgun
A fils sy

\"x

| A
| 1] N KEDZ[E vy
l

l
I

SR L
1

o ?‘ R ==
T Ty e R
‘Il’ l : F'“i\'l'{i'L :_4 N el L E
— __\\EP ;\,L H — = ";_'GNE
T “ Ll an?cmml' T, |' [

16

Data for Crime Analysis



Fire departments and police stations:

Datatype: point

Fire and police department locations can be factorsin crime andyss. For example, in those
communities where community policing uses smadl neighborhood outposts, the effect of
presence on activity can be andyzed. Locations of fire department stations usudly can be
obtained through the headquarters of the fire department or through the telephone book.
Similarly, locations of areq, digtrict, beet and other police offices usudly can be obtained
through the headquarters of the police department or through the tel ephone book.

Variables may include the name and type of the facility. Associated fire department incidents or
police digpaich information may aso be added to the file. For example, firedarmsand calls
could be compared to locations of arson incidents (in the police incident data) or to abandoned
buildings.

In the Early Warning System project, the GeoArchive includes dl fire stations and police didtrict
and area offices.

Public housing:

Datatype: boundary (area) or point

Although alarge body of research indicates some relationship between the presence of public
housing and crime (see Roncek, Bell & Francik, 1981; Roncek, 1992; Dubrow & Garbarino,
1989), only limited data are available on the kinds of public housing Stuations thet are
particularly vulnerable. Collecting such information in a GeoArchive could provide vauable
information for community problem-solving.

Variables may include the type and name of the housing unit, associated incidents and the
gpecific kind of place (park, play lot, school, adminigirative facility, resdence by type).

The Chicago Housing Authority (CHA) supplied information about the location of housing
authority complexesto the Early Warning System project. In the current GeoArchive, each
CHA dteisonearea. However, each of these areas may contain multiple city blocks in which
there are multiple buildings (see Map 12, page 18). Working with CHA staff, we hope to
produce more detailed maps (see Green & Whitaker, 1994).

Additiona congderations with mapping public housing and other kinds of complex structures
have emerged in GeoArchive analyss, including maps of three-dimensiond space (such as
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eech floor of ahigh-rise building) and

M(?r%(larz.H 0meSChlcago PublicHousng'sHenry maps of the private aysin CHA
e complexes. These roadways and other
spaces require the same sort of street
______ map modification discussed under city
N P L SO ‘Nmm’ ----- parks (Clty par kS, pwe 15)

Henry Hormer Homes . . .
Populatlon information:

"W WFSHNGTINELVD Datatype: boundary (area) or point

"SLERVIT [ 5T U. S. Census data are useful for
AHMONRDE T calculating crime rates for specific kinds
of crime within ablock, block group,
S Census tract, police district or Hot Spot
Area. (For details, see Green &
~ ~ - Whitaker, 19944, 1994b, and Richard
Block, 1994.)

In addition, Census data are useful for analyzing the relationship between crime and character-
igics of aneighborhood. This requires careful use of population and other aggregate-level
information. For example, many modes of "neighborhood disorganization™ include changesin
racid/ethnic residentid patternsin their measure of disorganization. However, as Irving Spergdl
(1984:210) points out, "We aso need to clarify the notion of community ingability and
digtinguish it from racid/ethnic change." (George-Abeyie (1981: 108-109) and Roncek and
Block (1983) aso support Spergdl's observation.)

Every record in Census data is related to an area such as a block or group of blocks (Green &
Whitaker, 1994a). Arealeved variables include information about population size, ethnic
composition and level of income or poverty. In addition, every Census record contains the
latitude and longitude of acentral point (centroid) of the area (block or other area defined by
the Census). This makesit easy to link Census information with other point or area data sets.

This sort of linking has been done in the Early Warning System project GeoArchive (see
Sreet map data, under Data Management, page 31). For example, the density analyss
shown in Map 13, therate of Part | crimes per 100,000 residents, was caculated by

dividing tota incidents within each Hot Spot Area by the population residing in that area.
The population within each Hot Spot Area was estimated by aggregating the populations
of the Census blocksin which the centroid (see Glossary) of the block fals within the
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Hot Spot Area. This analysis shows Map 13. Part 1 Offenses: Hot Spot

that the densest concentrations of Part
A
T crimes in the study area are generally ﬁ; Iig Rates per 100,000 People, CFD

in Lhe north or southwest,

Public health data: [ / _:
P

Data type: boundary (area) or point ‘{“r,

(|
Public health data can be useful in
anatyzing community characteristics. -]
These data can be obtained from city, | S
county or stale public health depart-
ment3,
Variables may include rates of mortali- R T00 o
ty or morbidity, by specific cauvse, W
within a Census area (see sbove). The B D
da_ta may be lmked to c-ﬂwf datasets by | a0k A, B
using geographic information {the lati- [

tudeflongitude of the centroid of the

areay. (See Glossary and Pgpularion

informagion, page 18.) In addition, it may be possible to obtain specific addresses of
cases of serious health problems, soch as fatl firearm aceidents and smicides, that may
be very useful in an Early Warning System predictive model.

Mortality rates by cause of death, such as death by violence, can be used as & measure
of community safety. Other community problems can be evaluated using indicators such
as infant mortality rates and morbidily rates. Morbidity rates for diseases such ag
tuberculosis or ALDS can be used as indicators of community well-being.

Cognitive maps:

Diata type: boundary (area)

Maps of community concerns and the resident’s perceptions of community safety
{cognitive maps) can be developed from surveys of neighborhood residents or of the
community workers or police officers who work in a neighborhood. In addition,
COmmUNity Eroups may point out dangerous areas. Such information provides an
additional perspective to official offense or arrest data. For example, at CAPS (com-
munity policing) beat meetings in Chicago, residents are frequently told they are the
"eyes and the ears” of the police department because the officers cannot be everywhere
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at once.® Such information is not only useful to police investigation but dso for crime andys's
and problem-solving.

Vaiablesin these cognitive maps of a community's socid geography may include street gang
territory locations, dangerous places (street corners or buildings), vandaism problems, drug
market locations, etc. (Note that perceptions of street gang territories (see discussion below)
are atype of cognitive map.) Thisinformation can be compared with locations of Hot Spot
Areas of crimes known to the police and used in conjunction with both crime andyss and
community decision-making.®

Theindividua cognitive maps obtained from atelephone or interview survey can be aggregated,
showing the most dangerous regions or street cornersin a neighborhood, as perceived by
neighborhood residents. The effect of an intervention program (such as nuisance abatement or
acommunity policing initiative) can be measured by before-and-after cognitive map surveys.

Notes

1See Managing Datawith the End User in Mind, page 33, and the report, Early Warning
System GeoArchive Codebook (Green & Whitaker, 1994), for more detall.

The Chicago Police Department's Data Division provides regular "downloads' of incident data
to the Area Four Early Warning System for Street Gang Violence project, from its mainframe
database (see Green & Whitaker, 1994).

3Contact P.O. Jonathan Lewin, Research and Development Division, Chicago Police
Department, at 312-747-6212 for additiona information.
“See Richard Block (1994). for discussions of errorsin the Chicago TIGER files.

The Sanborn Fidd Survey is a continuing observation (“windshield survey") of every parcel of
land in the City of Chicago, with a complete update to the file every two years. Inquiries can be
directed to John Karnuth, Senior Operations Research Analyst, City of Chicago Department of
Housing, 318 South Michigan Ave., Chicago, Illinois 60604. For more detail, see Green and
Whitaker (19944).

®Inquiriesfor Chicago data can be directed to: Janice Suttie, Programmer/ Andys, lllindis State
Police, Dividon of Adminigtration, Information Services Bureau, Data Systems.

Seelllinois Crimind Justice Information Authority (1991) for informationabout crime and law
enforcement in Illinois schools.
80bservations of beat medtingsin a Chicago Alternative Policing Strategy (CAPS) prototype
digrict by Lynn Higgins, October through November 1993, in conjunctionwith the Northwestern
Universty Center for Urban Affars and Policy Research evduation of the implementation of
CAPS.
9See d'so Rengert (1994) for an andysis of differences between cognitive and objective maps.
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Data Verification

The purpose of data verification isto discover and correct errorsin data. Error isasmple fact
of data collection. The god should not be to completely eiminate error but to establish a
systematic process under which errors will be noticed, defined, documented and corrected.
According to Francis Bacon (quoted in Kuhn, 1977), "Truth emerges more readily from error
than from confusion.”

There are numerous places where error can be introduced into a dataset. Sources of error
include midabeled files or databases, incompleteness and inconsstency and changesin the
definition of fidds and their values. Beow, we discuss each inturn. Findly, we discuss how to
handle erroneous data.

Mislabeled Files or Databases

Frequently, files may be moved from one department or agency to another. With some kinds
of data, such asincident data over multiple years, it isdso likely there will be multiple files or
databases. Files may be ddivered in atext format and loaded into database software locally.
All these Stuations generate multiple, smilar-looking files that may be confused with one
another.

A priority of GeoArchive management isto assure that users dways identify afile or database
positively, even when they arein ahurry. This, we have found, can be atremendous and
serious problem in GeoArchive maintenance. If a GeoArchive receives regular refreshes
(updates to the data, including updates and corrections to earlier years as wdll), the new files
will supersedethe old. Also, it is common to enhance a data file by geocoding (see Glossary)
or by adding corrections or user-friendly summary recodes, for example. The enhanced data
filewill look essentidly the same as the old file, but the difference between the two represents
hours of work. An additiona consideration in coordinating local changes with centra
GeoArchive datasets is that many people may make changes to the same dataset.

All these Stuations generate multiple but Smilar-looking datasets. 1n such an environment, it is
easy for an analyst to load an outdated file, then by keeping it, write its data over the most
current file, thus destroying alot of work and creating confusion. To avoid this, we recommend
the following rules for documenting detafiles

< Document dl datafiles, distinguishing between source and text files (files asthey are
received from the externa department or agency source) and files that have been
imported and manipulated by you.
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< When documenting datafiles, it isagood ideato include the date of creation or
updating in your documentetion, to write the date on the disc label and to include the
date in the name of thefile.

< When documenting deta files, distinguish the procedures for receiving and for
implementing file updates.

< Document the relationship between the source files and any manipulated files. For
example, document specific codes and recode rules for fields that have been added,
deleted or combined.

< Maintain a codebook that includes details of the logica structure (file Sructure; see
Glossary) for the database and the contents of each field (variable; see Glossary).
(For an example, see Green & Whitaker, 1994.)

< Use sandardized namesfor filesand fidlds. To help distinguish between multiple
versons of the same data, it is helpful to include the creation date as part of the name.
For example, an earlier verson of the Sanborn file might be labeled SAN91, and an
updated version, SAN92.

< Back up your files and databases regularly. Backup to tapeis efficient, and the
purchase of atape drive can be cost-effective. Store these backups off-gite, if
possible. While reconstruction of a destroyed fileis possible, smple restoration
procedures are usudly far less difficult.

< Document how each database is used at your Ste. Maintain aflow chart showing the
progress of each database and the naming conventions used at each sage. Didtinctive
names might be required, for example, as adatafile isreceived from the source, is
cleaned, geocoded and enhanced, is transformed into a user-friendly version, and,
findly, is superseded by arefresh file from the source.

In generd, these management practices reduce error resulting from midabeled files and
databases. usng naming conventions and standards for loading and saving databases, storing
origina or sourcefilesin a separate directory or on floppy disk, preferably off-dte; and,
standardizing the import process so there is only one way to do it.
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Incomplete or Inconsistent Data

For each database, it is necessary to determine whether the data are complete and consistent.
Databases that do not have missing records or cases are complete. Databasesin which fields
are defined and used consstently over time and across different jurisdictions are cons stent.
Assessing completeness and consistency can be done by determining whether the data
contained in a database are reasonable.

Some rules of thumb for detecting erroneous data include the following:

<

Examine the number of records or casesin each database. Check to see that the total
number of records or cases that you have is the same number as the data source
reported sending to you.

Ask whether the numbers (frequencies) look right for each code in key categories. In
other words, do they passthe "giggletest?' Frequencies and totals can be compared
with source documents, such as published gatistica summaries.

Look especidly for codes that are not used, codes that were used in one time period
and are not used in alater time period (new and discontinued codes), and missing data.

Plot data over time -- monthly, weekly or daily, depending upon the appropriate leve
for the categories and codes with which you are working. If numbersin atime period
are much higher or much lower than previous time periods, find out why.

Look for outliers (data patterns that do not fit the norm for acategory). An example
might be an excessvely large number of offendersin an incident. The case may be
explainable, but it may also be an error. These should be investigated and marked or
flagged as exceptiona cases or corrected if an error has indeed occurred.

Investigate any codes in use that are not in the existing codebook. Find out what the
codes mean and correct the codebook. If the codes do not exist, mark them as
mistaken coding or "missing data” If you have no information, flag the codes
"undefined.”

If there are many undefined codes, suspect that the file Sructure (see Glossary) may be
inerror.

Look for non-reporting (by digtrict, time period, afield or type of information).
If you receive data on amonthly (weekly or daily) basis, caculate the mean and

gtandard deviation of your monthly (weekly, daily) totals as you receive the data. Given
random data, you would expect that a month would be higher than one standard
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deviation above the mean only about 16 percent of the time, and the chance of being
higher than two standard deviationsis much less! Investigate these Situations.

Changes in Definition

Some data are part of along history of data collection and maintenance. Literaly decades of
datamay exigt. Often, the meaning of variables may change as aresult of changing needs or
perceptions over time. These are not errors per se, but may eadily result in mideading andyss
or erroneous conclusions. Therefore, these definitiona changes must be discovered and
documented. Then, to avoid misinterpretation, the changes must be incorporated into the user's
database.

If incongstencies are noted in the process of verifying the data, check to see if the meaning of
the field has changed. New codes come into existence; old codes go out of existence. For
example, in 1990, CPD changed the definition of the code "prestige’ to the more descriptive
code "affiliation,” capturing some cases previoudy included under other codes (see Green &
Whitaker, 1994). The history of the datais akey to understanding data discrepancies over
time.

Handling Erroneous Data

So far, this section has discussed how to identify errorsin adataset. Once an error has been
found, it should be corrected if possible. If it isnot possible to correct the problem, the
Stuation should be documented for users of the dataset. 1n any case, steps should be taken so
that the particular type of error does not happen again. In summary, the following actions can
be taken to handle erroneous data:

< Be sure there was no communication problem in requesting or receiving the data from
the origina source. Examine the specifications for the request of the file. Wasthe
"missng" fidd requested?

< Check for an erroneous file structure (see Glossary). Be sure you are looking in the
right place for your "logt” fidds or variables,

< Determine if there was a code or procedural change, either at the origind data source
or in GeoArchive managemen.

< Determineif there was a change in the practices of those units or divisons assigning
codes to the field.

< Working closely with the original source, where appropriate, attempt to correct the
eror. Some smple errors, such as amisspelled street name, can be corrected locally,
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without consulting the origina source. Others, such as changes from year to year in
coding policy or practice, are more complex and require consulting the origina source.

< Document all decisions made about changes to the file based on the discovery of error.
In cases where the error was caused by GeoArchive management practices, poor
communication with the source or an incorrect codebook, correct the problem to avoid
future error.

To minimize error in data, the following principles should guide the standards and procedures
you implement:

< Make sure verification procedures are easy to use by setting up "canned” programs
where possble.

< Promote data collection by data users. Datawill dways be more accurate if the
personnd responsible for data collection are aso users of the data.

< Edit your documentation, codebooks and user manuas until they are clear and easy to
use.

< Make your coding rules easy to follow and use.
< Provide continuous training that reflects job duties closdly and is hands-on.

< Set up an easy and quick problem resolution processthat is readily accessibleto a
coder or data management worker who has a question.

< Provide feedback about error discovery and correction to each user.
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Note

!In conducting suchanandysis, youshould beawarethat "timeseries’ data are not independent.
Therefore, such statistics as the mean and standard deviation should be considered exploratory.
Also, be sureto dlow for cyclicd effects, such as seasonality, or for pesks at certain days of the
week or on holidays. For more information, see Block (1984, 1987).
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Data M anagement

The problem of deciding what data are best for a particular GeoArchiveis not smple. Should
you wish to maximize the amount of law enforcement and community data you have available
on aday-to-day basis, you will need to establish relationships with numerous community and
city agencies and departments. Once data have been obtained, you must establish and manage
the GeoArchive. Thisislabor-intensive. In addition, you must plan for updating and protecting
these data.

In this section, the problems of managing multiple databases and deding with multiple data
sources for the GeoArchive are outlined and discussed. Next, we discuss how to manage data
for ease of access by the end user. We then recommend standards and procedures to assist in
development and maintenance of a GeoArchive.

Managing Multiple Databases and Data Sources

The objectives of the development and maintenance of a GeoArchive are to have up-to-date,
timely information while a the same time ensuring accuracy and vdidity of data Sometimes,
these two objectives cannot be met smultaneoudy. When thisisthe case, it is necessary to be
cognizant of the trade-offs made and the resulting limits of the data.

Three kinds of problems in the management of multiple databases and data sources are outlined
and discussed inthis section.  Firg, thereis the problem of "linking" databases, thet is,
developing and updating databases that have relationships to one another and that can be used
together for problem-solving and analysis. Second is the problem of rapidly changing and
accumulating information. Third, there is the problem of synchronization between data source
and GeoArchive.

These problems are discussed below in the context of specific examples:

< Linking victim and offender data with incident data illustrates the problem of linking
databases.

< Mapped street gang territory dataillugrate rgpidly changing, complex and
accumulating information. Street gang territories are completdly locdl, differ according

to perspective and change reapidly.

< Street map data are highly detailed, complex and proneto error. They illugtrate the
problem of synchronization between data source and GeoArchive.
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Linking victim and offender data with incident data:

The Chicago Police Department (CPD) keeps files of information about crimind incidents and
the victims and offendersin those crimes. To prepare incident, victim and offender files of
dreet gang-motivated offenses for the Early Warning System for Street Gang Violence project,
the CPD Data Division first selected street gang-related incidents (see Bobrowski, 1988, for
details of the Chicago definition of street gang-related incidents). Then, the incident record
number on the incident file was matched to the incident record number on the victim and
offender files. Linked files were created by the Early Warning System andysts by merging the
three CPD-created files.

With linked incident, victim and offender data, analysts can search for concentrations of victims
and of offenders, search for possble patterns or relationships between them or analyze their
association to the incidents themselves. Map 14 shows Hot Spot Areas of victims and
offenders addresses of street gang-related incidentsin and around CPD Area Four. Thethick
elipses show the densest concentrations of offenders and the thinner dlipses are the densest
concentration of victims. Such linked data dlows anaysts to explore issues like these:

Map 14. Hot Spot Areas of Victims and )
Offenders Addresses, EWSProject Study Area < Are there neighborhoods where
there are many drug offenders

o ma N but few drug incidents?
" L < Are members of a particular
(“ / A sreet gang more likely to be
A AJ offendersin an incident than
] victims?

Lesern Ay (ke t, < Are there neighborhoods where
there are many Street gang-
relaed violent incidents, but
where few victims or offenders

(' N reside?
/) /_\I
we N / Asthis example shows, linking incidert,
N victim and offender data can enable law
enforcement and the community to
,7l/ focusintervention srategies on the
specific nature of the neighborhood's

problem. Linked data can aso hdp find
hidden or unexpected problems in a neighborhood (as with the drug offender example, above).
Coordinating the process and logic of datalinking is no ample undertaking, however. File
management is a serious issue snce it involves cregtion of multiple files with different geocoded
addresses.
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A fundamentd necessity of datafile linking is that each file to be linked has an identification
number that is the same acrossfiles. In the Early Warning System project, for example, each
record, whether incident, victim or offender, has an "RD" (Records Divison) number dencting
the case. Although there may be more than one offender or more than one victim per case, dl
the offenders and victims can be matched to the proper incident by the RD number. Variables
on the incident file that are not on the offender or victim file, such as the type of offense, can be
added to the offender or victim file, because the RD numbers can be matched. If you do not
have some ID number that exigsin dl of the data files you want to link, it may be impossible or
very difficult to link your files.

Oneway you can link fileswithout a matching ID is through computer mapping. If you have
addresses on two files and have geocoded the addresses, you can match records having the
same address. In another Authority project, for example, we are matching homicide addresses
to alist of convenience store addresses, in order to obtain a datafile of convenience store
homicides.

Also, you can link incident (point) data with area data through geocoding. One way to do this
isto add area-level datato an incident file (for details, see Criminal justice jurisdiction areas,
page 10). Another way to link point and area data is to add summary, aggregate incident data
to an areafile. Census data and many other kinds of community data -- public health data, for
example -- are arealeve. This meansthat information is available only about the area
aggregate, within some set or arbitrary boundary.

In order to link such area-level datato point data, we can capitalize on the fact that an area can
be represented by a point (the centroid; see Glossary) within the area. Mapping software such
as Maplnfo will caculate the centroid within any area defined by a boundary (not only
officialy-designated areas like Census tracts or blocks, but aso police digtricts or besats that
may change over time, community or group-defined aress like street gang territories, or Hot
Spot Area boundaries around the densest clusters of incidents). Incidents can be aggregated
and counted within any of these defined areas, and the information then linked to the respective
arexlevd file

In addition, estimates of the population within a street gang territory or a Hot Spot Area can be
caculaed by summing the populations of al Census blocks in which the centroid is within the
turf or the hot spot (see Population information, page 18). Thisisvauable for caculating
rates -- the density of drug offenses within different territories, for example. See Block (1994)
for details and examples.

Handbook for Developing a GeoArchive 29



Street gang territories:

Street gang territory maps have great potentia for usefulness but can become extremely
complex because of perceptud differences in defining territories, the variability of the territories
over time and the level of detail that best serves problem-solving needs.

Street gang territory perceptions depend upon severd things. A tectica officer may have a
different view of dreet gang territories than a patrol officer, and a narcotics officer may seeitin
yet another way. The view of acommunity worker or neighborhood resident may differ from
both. Besat assgnment, which increases familiarity with an area, may do result in a different
perception of street gang territories.  Time of day can dter a street gang territory boundary.
Night watch officers may have a different view than officers on the day watch, since different
activities with different participants are likely to occur during different watches. The important
thing about these differencesis tha they are not errors but rather information from different
perspectives. If we used information from al of these pergpectives, we would have amore
accurate idea of Street gang territories than if we used information from only one perspective.

Street gang territories also change over time -- possibly even short time periods. One purpose
of turf battlesis, in fact, to change turf boundaries. It isimportant to develop a method to
update your dreet gang territory file. At the sametime, current information is not enough. To
do trend analysis or to monitor change over time, we must not destroy information about past
territories. Therefore, we must maintain both current files and past files. These multiplefiles
require careful documentation. Multiple territory maps for different perspectives and different
time periods can present a formidable data management challenge.

No matter how easy the GeoArchive database is to use, complex sets of multiple territory maps
may involve too much time and effort for quick decisons. Many users may need to make rapid
tacticd decisonsthat require asmple, summary territory map. In addition, aterritory map may
contain many levels of detall. For example, in Chicago, the Disciples street gang controls a
large geographica area, but it has many factions, each contralling its own segment of that turf.
Does the end user need to know the specific detail of each street gang turf, or would this be so
much information that the Size of the dataset would become a barrier to quick decision-making?

A GeoArchive should be developed, organized and maintained with the needs of specific
groups of usersin mind, such astactica officers, patrol officers or community liaison officers.
Different users have gods that require different levels of accuracy and detail. For example, the
information needs of tactica and investigatory support personnd are not the same as crime
andyss, the needs of short-term decision-making versus long-term planning vary; and the
information necessary for developing a crime prevention strategy may not be the same asthe
information necessary to gpprehend an offender.

The GeoArchive may need to maintain multiple maps or sets of maps for each of these different
kinds of users. Maintaining appropriate maps or map sets for each kind of user requires
constant attention to keep territory maps from becoming obsolete. The GeoArchive developer
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must reconcile the need for detail -- multiple maps with different levels of information -- with the
need for quick and accurate information in one "best” territory map.

The decision about what congtitutes a "best” territory map depends upon loca characteristics,
such asthe level and type of street gang activity in an areaand the resources a the community's
disposd to intervene in street gang activities. The need for detail must be balanced againgt
GeoArchive management congtraints and resources such astime and personnedl.

Street map data:

Even for smdl cities, astret fileisahighly complex dataset. 1n the United States, the usud
source for dreet filesis the Census Bureau TIGER files, avalable for every county. As
received from the Census Bureau, TIGER files may contain many errors, such asmissing or
inaccurate streets or misspelled street names.* In addition, newly-created streets or street
name changes can affect the timeliness of the street map data. The problem of error in street
files affects not only the diplay of streets on amap but the geocoding of address data.
Erroneous maps are, therefore, a serious threet to accurate decisons.

Those most likely to discover these errors are the individuas who work the streets and know
them well or the andyst who analyzes the data and maps the patterns. Therefore, street files
should be corrected and updated at the local level. However, local updates without central
coordination means that over time, and probably over a short period of time, the city map in
one station house will not be the same as that in another.

To handle this dilemma, we recommend that the GeoArchive team establish a procedure under
which locd-level corrections and enhancements to street files are regularly tranamitted to a
central "holding file"" The manager of this holding file should check the accuracy and conss
tency of each correction and enhancement (regardless of whether it originates from aloca or
central source), and provide frequent, regular, periodic downloads of updated street files from
the centrd to the loca site. Until approved by this clearinghouse procedure, the updated or
corrected information could be used at the local level only. After centra clearinghouse
approvd, the corrections would become the standard for al dataset users.

Multiple sources of changing information present an additiona problem. When data are
continualy accumulating, such aslaw enforcement information generated every minute, it may
be vita that the end user has the most current information possible. However, older patterns
and trends may be equdly vitd in order to define and solve aproblem. The GeoArchive team
must decide whether new data received from a source will include corrections and updates of
past data. It isessentid to ensure that data newly received from the source will not write over
and destroy changes made to your archived data.
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None of these problems can be dedlt with by smple automation; they are management and
coordination problems. Further, there are no guidelines provided by others who have solved
the problems. For example, a thiswriting, the U. S. Census till has not established
procedures for adopting localy-discovered corrections to the 1990 TIGER street files. In
Chicago, we have been confronting these issues but have not yet solved them.? The most
promising avenue for solution seems to be the Chicago GeoArchive Working Group,
established by the Chicago Police Department and the Authority to develop procedures and
methods for the coordination of data between centra police department units and local users of
the data.®

In summary, it isimportant to synchronize loca needs and central resources. To avoid data
incompetibility across loca-level geoarchives and to make large and widely-used datasets (such
as drest files, geocoded incidents, land use or other community data) eesly available at the
digtrict or neighborhood leved, it is better to maintain many large, important datasets centrally.
On the other hand, the best source for data validity-checking and correction is at the user leve,
which is often the locdl level. We suggest a clearinghouse procedure, designed so asto
increase, not reduce, the timeliness and accuracy of data at the loca leve.

Summary: managing multiple databases and data sour ces:

The above examplesillugtrate the following congderations in managing multiple databases and
data sources:

< Linking databases. Database management is critical to developing accurate, current
and easy-to-use databases that have relationships to one another and that can be used
together for community problem identification, development of prevention strategies,
cimeandyssor tacticad planning. Multiple files, one for each method of linking, are
necessary for problem solving. However, they generate complex data relationships
requiring careful and conscientious management.

< Rapidly changing and accumulating information. The synthess of informetion for
users of varying needs requires the analysis of user needs and careful data management.
How information changes aso requires control. Planned procedures to update this
information will dictate how changes are implemented and how previous versions of
maps or other files are archived.

< Synchronization between data sour ce and GeoAr chive. There should be an easily
accessble and quick conduit for local data usersto inform a centra data repository
(clearinghouse) of errors and updates, and to receive updated and corrected datasetsin
return.  Setting up such a synchronized system is not o much an automeation problem as
an organizationd problem. The god of Chicago's GeoArchive Working Group isto
develop such a system.
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This section illugtrates some of the problems in the management of multiple databases and data
sourcesissues that the GeoArchive developer confronts. Synchronization and updating of
databases and filesis aformidable task, asis meeting the chalenge of dataintegrity while
contending with rapid changes to the data. Databases require updating and a procedure for
keeping accumulating informeation organized. Ensuring that loca deta are synchronized with the
central data sourceisagreat chdlenge. However, linking and synchronizing databases can
provide enormous andytical power and flexibility.

Managing Data with the End User in Mind

Different sorts of problems require different kinds and levels of information. Tactica decisons,
investigatory decisons, and andyticd (for example, pattern and crime analysis) decisions call
for different information. For example, data required to support short-term problem-solving of
an immediate threet to neighborhood safety must be current and specific to a particular
Stuation, while data required for the analysis of long-term trends or patterns should cover a
long time span and avariety of aress. Smilarly, the problems of solving crime (investigation)
and preventing crime, may involve profoundly different kinds of andysis and require very
different kinds of informetion.

Datasets maintained in acentra division or unit, such as police headquarters, are likely to be
more stable and consistent than local data sources. Central data archives may also be more
accurate, if the data manager integrates updates and corrections discovered by users, who are
often a thelocd levdl. However, centraly-maintained and quality-controlled datasets may aso
be lesstimely and less relevant to immediate neighborhood concerns than current local
information, such as citizen-reported concerns, tips, rumors, and observations. Local-leve,
current (and possibly unverified) datasets may provide a quicker response to a crigs Situation.
Dedling with the dichotomies between central and local information, and between verified and
non-verified information, is perhagps the mgor chalenge of GeoArchive development.

The data filesin a GeoArchive conss of cases with numerous variables and a grest amount of
information. Some variables, such asthe incident file's "offense”’ field with more than 400
categories of crime description, have far more detailed information than a user typically needs.
Different kinds of users require different levels of accuracy and detail. It may be necessary to
keep multiple street maps or street gang territory maps for each of them. In addition, these kind
of data are subject to rapid change. The dud chalenges of maintaining appropriate files for
each kind of user and keeping them up-to-date require congtant attention from the GeoArchive
manager.

In this section, we describe two kinds of files: an incident file and aland usefile. We show how
these files can be managed by the GeoArchive developer for easy access by the end user.

Handbook for Developing a GeoArchive 33



I ncident data:

Two methods are helpful in preparing incident datafor usein andysis. Thefirg isto creastea
Separate database containing only those incidents of interest. For example, the GeoArchive of
the Early Warning System for Street Gang Violence project contains only street gang-related
incidents. The second method is to create a summary variable that consolidates codes. For
example, an offender might be charged with any of severd different drug offenses. For most
andytica purposes, it may not be necessary to distinguish among each separate kind of drug
charge. A variablethat flags dl drug-related incidents can speed andysis by diminating
unnecessy detail.

Sdecting cases. An example of the first method can be found in the GeoArchive of the Early
Warning System for Street Gang Violence project, in which a database was created containing
only street gang-related crimes (see Sreet gang territories, page 30). The criterion for
selecting cases as Street gang-related is the presence of any one of severd codes on the
incident record.* These codes include a victim gang code, an offender gang code, a code for
whether or not an automobile was used in agang crime or for adrive-by shooting, a code for
the type of gang-related activity (such as retaiation, recruitment, representing and turf) and a
code for the area where gang activity took place.® Any of these conditions warrantsinclusion
as astreet gang-related incident.

Recoding fidds. The Early Warning System for Street Gang Violence aso provides an
example of the second method of preparing incident data for eeser analys's -- consolidating
offense codes. For anaytica purposes, street gang-related incidents were classified into four
types. homicide, violent, drug and other, based on the offense codes. (Most street gang-related
"other" offenses are property damage with graffiti.) Andyssusing this recoded variable found
some street gangs (entrepreneuria gangs) were more involved with drug trafficking, and other
sreet gangs (turf gangs) were primarily engaged in battles for territory.®
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Land use data:

For most purposes, it would be useless to map Chicago's Sanborn file asit is (see Data for
Crime Analysis. Property information, page 12). Since the file contains information on every
piece of property in the city, amap of al the information would be blanketed with points. A
thematic map (see Glossary), in which every address is represented by a point or icon (see
Glossary) dencting the type of parcel, would be useful only on avery smal scde, such asone
block or asmall group of blocks.

Such an extraordinary amount of information can be made more useful and easier for end users
to access by extracting information to create new, focused, GeoArchive datafiles. Inthe
Sanborn file example, abandoned buildings, schools, taverns and retail space were extracted
and placed in separate point files for use as needed in andysis.

Standards and Procedures for GeoArchive Management

Each GeoArchive should have specific standards and procedures to control how data are
brought into it, who uses the data and who maintains the data. Standards and procedures are
vitd for dataintegrity, disaster recovery, and data sharing or data access.

Data integrity:

Once the data verification process has been completed (see Data Verification, beginning on
page 21), the next job of the GeoArchive manager isto ensure the data remain intact and
accurate. Determine which databases and files, if any, should be marked "read only.” Thisis
especidly necessary when using database management systems such as Paradox and FoxPro,
which permit updating of filesin "browse"' mode. It iseasy to accidentdly erase or modify a
database. Standard procedures for handling regular, periodic reception of new data from the
source, and for backing-up and restoring data, will ensure any accidental modification or
deletions can be recovered.

Updating data localy means making changes to databases. Y ou will need to determine how to
distinguish between completely protected databases and databases that have had additions and
changes made to them on the basis of loca input, such as citizen or beat officer information.

Regular updates of data, received from the source, can destroy locd data. File compare
programs and merge programs can assst you in making decisions about the status of a
database.
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Disaster recovery:

While we hope disaster never befdls you, the possibility is dways present. Y our hard disk
could crash. There could be afire, a plumbing problem causing water damage, a power surge,
acomputer virus or an accidental DOS FORMAT C: command. Y ou should have, therefore,
adisaster recovery plan that enables you to restore software and databases to your compuiter.’

A GeoArchiveis particularly vulnerable to disaster because of the time-consuming computer
mapping tasks -- particularly geocoding large datasets or creating boundary files (a process that
may require many hours of work). Be sure, therefore, to set the automeatic backup function on
your computer so thet it saves your work at regular intervals. A generd ruleto follow isto
decide how vauable your timeis, and backup accordingly. For example, if you are willing to
lose an hour, backup every hour. Especidly while editing a boundary or map file, remember to
saveit often.

We recommend that the GeoArchive manager encourage analysts to backup every five or ten
minutes when geocoding or cregting aboundary file. Asagenerd rule, it isnot until anew
andyst experiences the destruction of work at least one time that the importance of backing up
work becomes clear. If you have ahigh turnover of anaysts, this could be a problem.

Periodic backup to tape by the GeoArchive manager can prevent hard fedings and possible
disasster. Backup files, aswell as archive files of origina data, should be stored off-gite or in
some other well-secured place. To avoid writing over acurrent file, the manager should
edtablish naming conventions using the cregtion dete of thefile.

We highly recommend purchasing and using an anti-virus protection software package. The
GeoArchive manager should set up everyone's termind so that the virus software is dways
active. Every time an analyst boots the machine or reads a disk, virus software should be
activated. In our experience, termindsin alaw enforcement environment are particularly
vulnerableto viruses. In addition to virus software, if you are experiencing a repested problem,
we have found ingalation of aterminal lock can decrease recidivism remarkably.

Findly, adisaster recovery planisonly good if it, in fact, works. We recommend, therefore,
that you smulate disaster to make sure.

Data sharing and data access:

Among the data in your GeoArchive, there will be some sendtive law enforcement and
community information. The level of security required depends upon: (1) the kind of
information; (2) who might useit; and, (3) the sengtivity of the information.

Verified or "officid" data, like "crimes known to the police’ or arrests, do not require the same
level of security as unverified data, like lists of sugpects, contacts or citizen tips. Officia data
have gone through areview process and are part of officid police records. The dataare
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gandardized in format, have an identification number of some kind and have sandard codes.
Unverified data have not been verified through an officia review process and are not public
information.

The end users of data may include everyone on the community problem-solving team:
community agency workers and public officias, detectives and tactica officers, neighborhood
patrol officers, crime andysts and others. Under community, problem-oriented policing,
information may be passed dong to citizens. A different kind of information may be needed by
different users and to solve different problems. However, avariety of datasets may dl residein
the same GeoArchive. For example, investigative information may be stored in the same
computer with the more generd community crime pattern information patrol officers need for
use during their watch.

Both law enforcement and community data may be sendtive. For example, in the Early
Warning System for Street Gang Violence project, one agency's volunteer staff was willing to
provide Street gang territory information. However, they were concerned that street gang
members would learn they had done so. In this case, information provided by the community
could have endangered people, if street gang members had access to the information.

Theissue of data accessis related to data accessibility. Aslong as the process of data access
isdifficult or impossible, even for authorized users, the question of who is authorized is moot. It
is when technology and database management make data available and usable that the question
of access arises. One of the smplest and most productive steps you can take to facilitate ease
of access to datais to standardize names of fields across databases.

Summary: standards and proceduresfor GeoAr chive management:

In this section, we describe some standards and procedures for the GeoArchive developer to
follow to ensure data integrity of the GeoArchive. We recommend that the following steps be
implemented:

< Assure there are write-protected copies of important files. A “read only" file prevents
users from corrupting the records within it. Clearly designate separate data files that
can be manipulated by the andlyst (changesto afile may include consolidation of codes
or diminaion of non-useful fieds).

< Determine levels of security required according to the type of information concerned
(community versus law enforcement, verified versus unverified, sengtive versus not
sendtive, individud-leve versus aggregate) and the people who might use that
information. The best entity to make such determinations may be a GeoArchive
Working Group (see Glossary).
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< Define clearly who may have the use of a specific database, because the information
thet it containsis public information. Alternativey, make it impossble for dl but
specified users to access a database that may contain sengitive information such as
corrections release information or investigative information.

< Have a disaster recovery plan. The plan should include the following processes: (1)
backup al databases and software that can be accessed for restoration; (2) program
the automatic backup function on your computer to save your work (for example,
geocoding data or creating a boundary file) regularly; and, (3) purchase an anti-virus
protection program and st it up on your computers so the virus software is aways
active.

Notes

1See Richard Block (1994) for discussions of errorsin the Chicago TIGER files.
2Another model for the coordination of geographic information systems is the system in
Bdtimore County, Maryland. For moreinformation, contact Phil Canter of the Baltimore County
Police Department.
3For additiona information about the GeoArchive Working Group, contact Director Gregory
Kowalec, Chicago Police Department Data Division.
“In Chicago, no single variable or code marks a case or an incident as street gang-related.
®For more detail about these codes, see the Early Warning System GeoAr chive Codebook
(Green & Whitaker, 1994).
®For more detail, see Block and Block (1993).
"For moreinformation about disaster recovery, see ICJIA (1989; Section I11: Security). Also
see Mislabeled Files or Databases esawhere in this report (beginning on page 21).
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Early Warning System Project*

Commander John Kozaritz
Area Four Detective Divison
Chicago Police Department
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Area Four Detective Divison
Chicago Police Department
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BarbaraMcDonad, Director
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Chicago Police Department
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Chicago, IL 60605

Lt. Phillip Chomiak
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Chicago Police Department

1121 South State St., Room 401
Chicago, IL 60605

Lt. John Kennedy

Adminigrative Officer
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Chicago Police Department
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Glenda Cunningham
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Chicago, IL 60651
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2938 West 25th Place
Chicago, IL 60623
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Research & Program Development Dept.
Chicago Housing Authority

22 West Madison St.

Chicago, IL 60602

TayaD. Sun, Director
Preventive Programs
Chicago Housing Authority
22 West Madison St
Chicago, IL 60602
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Program/V olunteer Coordinator
Boys & Girls Clubs of Chicago
Corporate Headquarters

625 West Jackson Blvd.
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Christine Corrado, Director
Training and Program Devel opment
Boys & Girls Clubs of Chicago
625 W. Jackson Blvd.

Chicago, IL 60661

Professor Richard L. Block
Loyola Universty of Chicago
Department of Sociology
6525 North Sheridan Rd.
Chicago, IL 60626

Professor Michael Mdtz
Department of Crimind Justice
Universty of lllinoisa Chicago
Box 4348, M/C 141

Chicago, IL 60680

Professor Irving Spergd

Project Director

Gang Violence Reduction Project
School of Socid Service Adminidration
969 East Sixtieth St.

Chicago, IL 60637

Note

Ex-Officio Board Members

Deputy Chief James A. Maurer
Detective Divison

Chicago Police Department
1121 South State St.

Chicago, Illinois 60605

Chief Joseph Beazley
Joliet Police Department
150 West Jefferson S.
Joligt, llinois 60431

Officer Art Block

Specid Operations
Chicago Police Department
3151 W. Harrison St
Chicago, IL 60605

Sherwood S. Williams
Chief of the Fadility
Markham Court House
16510 South Kedzie Ave.
Markham, IL 60426

Robert W. Dart

General Manager, Security Services

Chicago Trangt Authority
Merchandise Mart

PO Box 355, Room 705
Chicago, IL 60654

Thislist represents the membership of the Early Warning System Project Advisory Board, as

of May 1994.
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Appendix I1: A Brief Overview of the Early Warning
System for Street Gang Violencet

In Chicago, asin many other parts of the country, homicide is a pervasive and increasingly
serious problem. The homicide Situation becomes even more discouraging if we agree with the
conventiona wisdom that says there is nothing we can do about it: that homicide cannot be
prevented. However, as Chicago Police Department Superintendent Matt Rodriguez was
quoted as saying (Chicago Sun Times, September 9, 1992, page 1), "It's something we're not
proud of, but it's something weve got to do something about.”

Fortunatdly, a growing body of research indicates that the conventional wisdom is not true. In
fact, many homicides can be prevented. To prevent homicides we must be aware of three

things

< First, we must identify the specific type of homicide. Intervention strategies that work
for domestic violence will not work for street gang violence. Strategies to prevent
robbery homicides may be ineffective for barroom brawls.

< Second, to prevent homicide, it's not enough just to look at homicide incidents. Y ou
must also look at dl the events that may have led up to the violence, whether they were
nonlethd crimind offenses like graffiti and vandadism or narcatics activity or information
about the community and the neighborhood Situation.

< Third, just identifying the problem is not enough. We must use the past to predict the
future. In other words, we must summarize this vast amount of data and come up with
specific information the community and the police can use for intervention strategies.

The Early Warning System project, which is now underway in Police Area Four, an area
containing some of the riskiest neighborhoods for street gang violence in Chicago, is attempting
to do something about this homicide epidemic. The project uses computer mapping, the lllinois
Crimind Justice Information Authority's STAC package and community and police data
organized in a GeoArchive management system to identify specific neighborhoods at high risk
for asurge in serious Sreet gang violence and homicide while there is il time to intervene and
savelives

The specific purpose of the project isto develop an automated early warning system for law
enforcement that will identify potential neighborhood crisis aress, areas that are at high risk for
suffering a"'spurt” of serious street gang-related violence and homicide. This early warning
system is based on a gatistical mode that consolidates spatia informetion obtained from a
variety of community and law enforcement sources and uses automated Hot Spot Area
identification and other geographic satistics astools to target criss neighborhoods.
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In any year, homicides in Chicago practicaly cover the city'smap. Yet if you look closdly,
there are patterns. And these patterns are different for different types of homicide. But how do
we make sense of the clusters of street gang homicides? We can use technology -- the Hot
Spot Areaprogram in STAC. Hot Spot Area andys's summarizes vast amounts of information
and bases these summaries on the real events themsalves, not artificial boundaries.

To be successful in reducing levels of deeth and injury from violence, we must develop
intervention strategies based on accurate, timely and complete information about specific
incidents that are specific types of violence, occurring in defined aress of the city and affecting a
targeted group of people. First, we must identify the problem; second, we must focus
intervention strategies on that specific problem. The Early Warning System project in Chicago
Police Area Four isdoing this. It links computerized mapping technology and STAC to focus
intervention drategies on high-risk neighborhoods and highly vulnerable people -- using high
tech and high touch methods to prevent homicide.

STAC and the Early Warning System can be seen as the information foundation for
community policing. Inthe Early Warning System we are demondtrating it is possible to
prevent violence if we draw on community and law enforcement data sources, use statistical
tools like STAC to identify the high-risk areas and Stuations and focus intervention strategies
on the targeted problems. Violence reduction is athree-step process:

< |dentify the specific problem (using community and law enforcement informetion)
< Target potential crigs areas
< Use community and law enforcement resources to intervene

But STAC has additiona benefits beyond its statistical power. STAC and the GeoArchive
database provide an automated indtitutiona memory, alow the combined analysis of data from
law enforcement and community sources, increase the cooperative sharing of information within
the police department and between law enforcement and the community and produce results
that can be communicated in non-technica terms. Most important, the project has initiated a
revolutionary change in Chicago policing. Information and the capability to andyze that
information are no longer monopolized by centra headquarters but are instead available to
officers and community members working to reduce crime in the neighborhoods.

Note

'Excerpted from Block (1992). See also Carolyn Rebecca Block (1991).
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Glossary

Areadata: Information about a geographicd area, such as a Census area (block, tract), a
police digtrict or astreet gang territory. Areainformation may be linked to a boundary
around an aregq, or it may be linked to a centra point or intersection within the area (see
centroid).

Boundary data: A dataset for computer mapping that conssts of lines (sometimes caled
polygons), each of which encloses an area.

Centroid: "A centrdly located point within aboundary” (Benzon et al., 1991).

Databasefiles (Data tables): Setsaof information incuding an identifier, organized in afile
sructure (seefile structure, fields).

Digitize: The process of trandating map features (such as streets, expressways, or bodies of
water) to an x- and y- coordinate grid for computer mapping (See map data).

Early Warning System for Street Gang Violence Crisis Areas (Early Warning
System): A project that uses a GeoArchive and the Spatid and Tempora Andysis of
Crime (STAC) software to identify neighborhoods at risk for a crisis of street gang
violence (see Appendix I1).

Fields (variables): Columnsin adatabase. Each fidd contains atype of information, such as
type of offense, date, address or offender's street gang (see database).

File structure: A map or chart showing the location of the fields on a database (seefields,
database).

GeoAr chive: Aninformation foundation for community policing: a GI S that contains address-
based data from law enforcement and community sources and is set up so that it can be
updated, maintained, mapped and analyzed at the neighborhood levd (see GIS).

GeoArchive Working Group: Representatives from centrd and local GeoArchive users who
work together to develop procedures for managing, developing and maintaining the
GeoArchive.

Geocode (geocoding): (1) the assgnment of x- and y- coordinates, such aslongitude and
latitude, to an address, so that the address can be mapped; (2) the x- and y-
coordinates that correspond to a given address; (3) the assgnment of an event, incident
or map festure to an area, such as a Census tract or a police district.
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Geographic Information System (GIS): A database containing a digitized map and data that
is geocoded to be located on that map (see GeoAr chive, database, geocode, map
data).

Hot Spot Area(s): The densest concentration(s) of points on amap. The Hot Spot Area
search routine in the STAC package searches for the densest cluster(s) of points
regardless of arbitrary boundaries and defines them by a standard deviationd dlipse.
Hot Spot Areasturn point data into area data (see STAC, standard deviational
dlipse).

Icon: A symbol on amap, representing apoint. For example, O'Hare Airport might be
represented by asmall plane; homicides might be squares while other violent incidents
are circles (see thematic map).

Map data: A dataset containing digitized information on streets and their address ranges for a
geographica area, used both for displaying streets and for geocoding addresses into
point data (see GIS, geocode, digitize, point data).

Point data: Address-based data containing information about geographica points, for
example, the location of crime incidents or the location of businesses that hold liquor
licenses or data containing information about an area, such asthe centroid of an area
(see centroid, geocode, GIS).

Spatial and Temporal Analysisof Crime (STAC): STAC is a software package developed
by the Authority, which contains atoolbox of spatid analyds Satigtics for andyzing the
digtribution of events on amap. (It isnot amapping package) STAC isavailable from
the lllinois Crimind Judtice Information Authority a no codt to law enforcement
agencies.

Standard deviational ellipse: "By rotating the origind reference axes (from which the
measurements for mean center and standard distance were made), it is possble to
edtablish anew sat of axes dong one of which the variance of the X;sor Y;sis
maximized and aong the other the variance is maximized" (Stephenson, 1980: 151).
Also see LeBeau (1987) (see Hot Spot Area, STAC).

Thematic map: A map digplaying "some other data theme besides geographic location”
(Benzon et al., 1991), such as street gang territories, population information or type of
offense. With apoint or pin map, each different kind of point (for example, violent
incidents versus property incidents) is represented by a different icon. With area deta,
each ared's categorization on some characteristic (such as the street gang territory or
thelevd of crimein the areq) is represented by shading over the areaor by anicon
placed at a centra point within the area. (seeicon, point data, area data).

Handbook for Developing a GeoArchive 47



TIGER file: Digitized street map data created by the U. S. Census Bureau for the 1990
Cenaus, for dl the streets in every county in the United States. Available from the U.S.
Census Bureau. For more detail, see Green and Whitaker (1994) (see map data,
digitize).
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