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A Comparison of the Transition of Denver Neighborhood Crime from 2000 to
2010

Abstract

The purpose of this project was to study crime in the City of Denver, Colorado and show how crime moves
between neighborhoods over time. The study involved looking at crimes aggregated at the neighborhood
level to determine how crime transitioned within the City of Denver from 2000 to 2010. The crime data
was also compared with calls for service to determine how police activity and citizen reporting related to
crime in the City of Denver. The results indicated that the City of Denver, while increasing in population
from 554,636 in 2000 to 600,156 in 2010 had a reduction in the total number of reported crimes from
41,143 in 2000 to 37,340 in 2010 although there was fluctuation from year to year during this decade. The
citizen and police response to crime indicated that at both the city and neighborhood level, increase in
crime was typically coincident with an increase in citizen initiated calls for service, which resulted in a
subsequent increase in police presence, quantified by police officer initiated calls for service. The
resulting increase in police activity produced a reduced the number of crimes for the affected area, which
coincided with a reduction in citizen calls. This suggests that calls for service initiated by a community
are a leading indicator that crime is on the rise, and the subsequent police response reduces an area’s
crime. This cause and effect relationship is evident at both the city and neighborhood level.
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Abstract

The purpose of thisprojectwas to study crimeinthe City of Denver, Colorado and show
how crimemovesbetween neighborhoodsovertime. The study involved looking atcrimes
aggregated atthe neighborhood levelto determinehow crime transitioned withinthe City of
Denver from 2000 to 2010, The crime datawas alsocompared with callsfor service to
determinehow police activity and citizenreporting relatedto crimein the City of Denver. The
resultsindicated thatthe City of Denver, while increasingin population from 554,636 in 2000 to
600,156 in 2010 had a reductioninthe total numberof reported crimes from 41,143 in 2000 to
37,340 in 2010 although there was fluctuation from yearto yearduring this decade. The citizen
and policeresponse tocrimeindicated thatathoth the city and neighborhood level, increase in
crime was typically coincidentwith an increase in citizen initiated calls for service, which
resultedin a subsequentincreasein police presence,quantified by police officerinitiated calls
forservice. The resulting increase in police activity produced a reduced the numberofcrimes for
the affected area, which coincided with a reduction in citizen calls. This suggeststhatcallsfor
service initiated by a community are a leading indicator thatcrimeison the rise,and the
subsequentpoliceresponsereducesan area’scrime.Thiscause and effectrelationshipisevident

atboth the city and neighborhood level.



1.0 Introduction

The research questions will all focus on how crime has changed in Denverneighborhoods
between 2000 and 2010, and how callsfor servicerelate with the numberofcrimes. Thisis
exploratory research inwhich crime will be looked atto documentand quantify any transition
thatoccurred between 2000 and 2010. In addition Calls for Service (CFS) are synchronized with
the annual crimeto observe how/if CFS isrelated to crime. In addition some specific
neighborhoods thatshowed a significantchange ordid notchange atallwillbe looked atin more
detail. Throughoutthe documentthe term Citizen Calls for Service (CFS Citizen) will be used to
address citizeninitiated callsto police (911 calls, reactive police engagement). The term Officer
Calls for Service (CFS Officer)will be used to identify police action within a neighborhood

independentof citizen calls (proactive police engagement).

2.0 0verview

The city of Denver hashad approximately 1400 to 1500 sworn officers between 2000 and 2010,
These officers have been responsible for dealing with 40,000 to 50,000 crimes peryearaswell as
addressing over 300,000 annualcitizen CFS, and initiating 150,000 to 200,000 officerinitiated
CFS actions. These CFS actions and theirrelationship to crimearesummarizedin thisreport,
Figure 1 shows thatwhile the numberof crimes has fluctuated between 37,000 and 51,000, the
numberof officers hasremained constant between 1,410 and 1,539. Note thatbetween than

between 2000 and 2005 the numberof officers dropped from 1,471 to 1,410 while the numberof

crimesrose from 41,122 to 48 870.
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Figure 1 Numberof Police officersand volume of Crime

Figure 2 shows thatbetween 2005 and 2007 the number officersincreased from 1,464 to 1,550
and the police initiated CFS rose from 114,324 to 166,671, Thisaction coincideswith a
reduction in thenumberofcrimes from 49,994 to 40,133. W hen looking atthe graph you can
see thataspoliceactivity increases, citizen CFS decreases, and the numberof crimes falls. This
indicatesthatcitizencalls forservice are a response to increased suspicious activity in an area,

and thatactive police response resultsin decreased crime.
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Figure 2 Numhberof Police officers, Crime and CFS

2.1 Research Questions

1. A changeincrime fora particularneighborhood isassumedto be caused by some transition
thatisoccurring, thattransitionisprobably based on some socio-economic factorsthatare
causing the neighborhood to break down and become socially disorganized. This
disorganization can make the area susceptible to criminalactivity. Thisprojectidentifies
neighborhoods thatmay be in transition by calculating crimeratesover aten yearperiod foreach
Denverneighborhood. The fluctuationincrimeisused asan indicationof somesocialor
economic transition.In analyzing thistransitioncitizen CFS, officer CFS, and crimeswill be
tracked to identify any relationship to crime. Thishelps determinehow citizensand police

respond to crime and what isthe resulting effecton crime.



2. How hascrime moved between Denverneighborhoods between 2000 and 20107 W hat
neighborhoods have changed, by how much,and inwhat direction (increased or decreased
crime?

3. Whatistheneighborhood response to crime? How do citizeninitialed callsfor service (CFS)
relate to neighborhood crime?

4. Whatisthepolice responsetocrimeand citizen CFS? How does police initiated CFS relate

to citizen CFS and crime? Are responsescrime dependentorindependentof citizen CFS?

2.2 Methodology

The collected crime and call for servicedata will be aggregated and joined to allow for the
comparisonof crimesand calls forservice areaand timeframe.The method consisted of two
parts. The first was to aggregate crimes by neighborhood, and census tract. This provided the
datanecessary to establish crime rank and mobility indexes. The rank and index provided a
history of crime trends. Second CFS was aggregated atthe neighborhood level. The data was

then analyzed, plotted, and graphed for comparison by both year and month,

The Denver Crime and Calls forservice datawas aggregated atthe neighborhood and census
tractlevel, The calls forservice datawas splitinto calls forservice initiated by citizens (911
calls),and police calls forservice which iswhen police officerscall into reportofficerinitiated
response in the field. The calls for service were used to identify areas of changesin criminal
activity. The citizen initiated action inwhich the police take a reactive role and respond to

citizenconcerns. The police calls forservice inwhich police are taking a proactive rolein



controlling crimewere compared with the citizen calls to observe police reaction. Overall
whetherpolice are being reactive or proactive the resultisthatthereis police presence on the
streetwhich both responds to the issue athand, aswellas showing a police presence. This
presence should be related to criminalactivity by actively arrestingoffendersas well as

providing a deterrent.

2.2.1Crime Mobility Index

A crimemobility index (CMI)was developed to normalizecrimetransitionbetween
neighborhoods. The Crime M obility Index used was the formulafora traditionalpopulation
mobility index. I'willchange the RMITto CM I (Crime Mobility Index)
CMI=Cl-C2/Cl+C2
R1=~CrimeRank atTime 1
R2=2CrimeRank atTime 2
AnRMI Valueisbetween -1 and 1, avalueof 0 meansno change
used an Epoch AnalysisNet Crime Migration Formula to illustrate crimemoving inand outof
aneighborhood. The specific epoch will be from 2000 to 2010.
Crime Migration between Time L and Time 2 fora givenneighborhood will be:

Crime Migration=CM

Timel=T1

Time2 =T2

Formula: CM (TL1,T2)= CT2-CT!

2.2.2 Rank Index

Rank index foreach yearwas calculated by ranking the neighborhoods for each year and
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assigning arank forthatyear. To calculate the overallrank index each neighborhood the rank
index for each year was added. The lowestscore had the highestoverallcrime rank.
Forexample if aneighborhood were ranked number® from 2000 -2010 itwould have an overall

rank of 11.

2.2.3 HotSpot /KernelDensity

ForHotSpotanalysisthe crimepointdatawas collected priorto running the Hot Spotanalysis

tool. The Kernel density was run using the default options.

3.0 Literature Review

Effective crime analysiscan provide the information needed to understand crime,and assistin
the operationaland adm inistrative planningnecessary to minimizecriminalactivityand provide
forsaferneighborhoods. Understanding crime patterns,in time and in space, can drive better
policing decisions.
The causesof crime have been investigated by the social, psychological,and geographic

disciplines. Some of the factorsthataffectcrimeinclude:

Population density

Stability of the population

Economicconditions

Cultural diversity

Employment

Strength of law enforcement

Law enforcementpolicies

11



Community involvement

Education

Values

Religion
All of these factorscombine to form a complex inter-relationship thatis hard to quantify.
Utilizing quantitative analysisto thistype of social problem is difficultbecause predicting

humanbehaviorisunlikely to havea discreetanswer,

3.1 How Crime Happens

The crime triangle (also known as the problem analysistriangle)comes straightoutof one of the
main theoriesof environmentalcriminology and routine activity theory. This theory form ulated
by Lawrence Cohenand Marcus Felson states thatpredatory crime occurswhen a likely offender
and suitable targetcome togetherin time and space, withouta capable guardian present(Center
forProblem Oriented Policing). Offenderscan sometimeshe controlled by otherpeople: those
people are known as handlers. Targetsand victims can sometimes be protected by otherpeople
aswell: those peopleare known as guardians, and placesare usually controlled by someone:
those people are known as managers. Thus, effective problem-solving requiresunderstanding
how offendersand theirtargets/victims come togetherin places,and understanding how those
offenders, targets/victims,and placesare or are noteffectively controlled. Understandingthe
weaknessesin the problem analysis triangle (Vellani, 2010), (ICA, 2010) in the contextof a
particularproblem may pointthe way to new and effectiveinterventions. The following diagram
(figure 3) shows the Crime Triangle reorganized to indicate when acrime occurs. Itis the

intersection of the conditions illustrated by the Crime Triangle thatcreatesthe opportunity. The

12



triangleon the left shows what conditions provide the opportunity forcrime, the resultof the
analysis on the rightindicates when a crime is likely to occur.ltoccurswhen a suitable targetis

inthe proximity of a likely offender,and thereisno capable guardianto preventthe crime.

\ % Suitable
?"‘ Target
S
. /
PROBLEM e i
~_Crime_~
Likely T Absenceofa
m Offender Capable

Guardian

Figure 3 Crime Triangle

Forenvironmentalcriminologists, “opportunity makesthe thief ismorethan justa popular
saying;itisthe cornerstone of theirapproach. They believe thatif opportunity increasesso will
crime.Moreimportantly, they also believe thatif opportunity isreduced crime will decline,
which iswhy they advocate situational preventionmeasures.

Crimepreventioncan involve changing offenders’ perceptionsofthe opportunity forcrime. If
the perceptionsofopportunity decrease in one area they sometimestend to transition to another
areaor method. In thispaper citizenCFS (citizeninvolvement),and officerCFS (police
presence)are studied fortheireffectas possible influenceson “perceptionsof the opportunity for

crime”.

This leadstoatheory of displacementthatsees crime as being shifted around in severalways:

1. Crimeismoved from oneplace toanother (geographical).

13



2. Crimeismoved from onetimetoanother (temporal).

3. Crimeisdirected away from one targetto another (target).

4, Onemethodof committingcrimeisreplaced by another (tactical).

5. Onekindofcrimeissubstituted foranother (crimetype).

This displacement can be facilitated by the crimeand CFS analyzed inthisreport. Forwhatever
reasoncrimehasalways been apartofsociety and will probably neverbe eliminated,only
controlled to anacceptable level. W hich leads to the following section “W hy Crime Happens”,

and what happenstothecrime, where doesitgo?

3.2WhyCrime Happens
A populartheory of why crime happens was explored by Shaw and M cKay

(Vey,2004) (Thabit,2010). They were proponentsofthe Social Disorganization Theory,and
the growth of cities. Social Disorganization focuseson the characteristics of neighborhood
demographicand environmentalfactors. Socially disorganized neighborhoods are typically in
transition and lack the necessary social controls. Thislack of controls (social structure)
combined typically with poverty, population heterogeneity,and residential mobility may be
predictorsof increased crime rates. Shaw and Henry M cKay described the social structure in
terms of a Concentric Zone Theory developed RobertE. Park and ErnestW . Burgess. In this
theory a city grows from the centeroutward into several zones. These zones are described as
follows:

Zone 1 (InnerCircle, Industry) - Industrial/ Commercial Area

Zone 2 (Transition Zone) - Encroached by Industrial zone, consists

of low income, dense and undesirable housing

14



Zone 3 (SuburbanHousing) - Consistsof dense middle class
housing)

Zone 4 & 5 (Affluent) - Stable upperclassneighborhoods
While the zones may not be literally geometricconcentriccircles,the Zone descriptionsare
applicableto many urban areas. They canbe conceptually represented within any metropolitan
area. They can sometimeshe geographically identified through the analysisof demographic and
crime data. Within the zone descriptions, Zone 2 isthe mostinteresting from acrime
perspective,in thatitisprobably where increased or decreased crime rates are likely to occur.
Thiswould beillustrated by neighborhoods transitioning from unstable to stable (reduced crime),

or transitioning from stableto unstable (increased crime).

3.3 Analytical Response to Crime

Policerespondto crime at severallevels,the data thatthey use isaggregated to varioustemporal
time frames (day, month, year, decade). Forexample police mustrespond to immediate callsfor
service and reactto crime thatisinthe present. Butthey also use historical data in an attempt to
predictand plan for future response requirements by looking at historical data. There are three
typicallevelsof crimeanalysis;each levelisresponsiveto a particularlevelof crimeresponse.
The firstlevelisatthe “Tactical” level. Atthislevelthe focusison collecting dataon the crimes
currently being committed (shortterm),and how to respond within the currentoperational
environment. The second level, “Strategic” crime analysisanalyzeslong term historicalcrime
patternsand trends. Ittendsto focuson demographic and geographic factors. Thisinformation is
then used to identify future resource needs, and operationalpolicies. The third levelof analysis
is “Administrative”, and isprimary used to convey crime information to the public and policy

makerstojustify currentand future resources. The analysisinthispapercan be used tosupport

15



all three levels. Atthe tactical level CFS can be analyzed to what assetsmay be needed to
supportcurrentcitizenconcerns. At the strategic level the historical crime and CFS pattern can
be used toprojectfuture resource requirementsand allocation based on when thecrime currently
is,and in what directionitismoving. Finally from an adm inistrative levelitcan be used to report
oncrimeto the community aswell asand justify the resource requirements and allocation planes
to policy makers.

These three level of analysiscome togetherto identify crime and optimize police resources to
minimize the risk of crime in any given situation. The following diagram (Vellani, 2010)
illustrates the concept. The bubbles on the leftillustrate the when a crimeislikely to be
committed,and the bubbleson the right illustrates the corresponding analysisthatwill assess the

risk of a crimeactually being com m itted

Suitable Asset
Target | {

—> o Risk_

Likely Absence of a Threat Vulnerability
Offender Capable

Guardian

~._Crime_

Figure 4 Crime Analysis and Risk

This typeof diagram can be used to analyze any type of security issue, whetheritisa physicalor
personalvulnerability. A partof the equation thatis missing isthatof "AssetValue". Ifagroup

of people orneighborhood isnotconsidered valuable itmaynotbe considered in a risk analysis.
Thatcouldbe an issueinany metropolitan areawhere certainneighborhoodsaremore valued for

16



a particularreason,and thereforereceive bettercrime prevention and response. Typically with

limited resourcesyou reducecrimeinone area by assuming morerisk in another.

Tolook ataconceptualway tooperationalizethe Crime Triangle you could assume that

atany given time thatcrime inan areais represented by the Crime Triangle with all sides the
same length (statusquo). The actualcrime is represented by the area of the triangle. The area of
the triangleis affected by changing the length of one of the sides. Forexample by reducing the
absence of a capable guardian (increase police presence)you shortenthe side and decrease the
area. Thisisillustrated in the following diagram. You can also havethe same effect by
decreasing the criminals (active police sweepsto "round up the usualsuspects)ordecreasing the
victimshby increasingcommunity awareness (neighborhood watch). The opposite effectof
increasing the area can resultfrom increased criminalson the street, decreased police presence,
and lack of communityinvolvement. Proactivecrime preventioncan attack any side /sides of

the triangle to reduce crime.

17



Absence of Guardian Absence of Guardian

Using Heron’s fromula If the sides of the triangle are a, b, ¢, and the semiperimeter is
s (s = (a+b+c)/2), then the area is: Els—al(s—bl(s—c)

For the initial condition s= 100 + 100 + 100 = 300
The area =V 150 (50 ) (50) (50) =4330.127018922193

If the absence of a capable guardian is reduced to 50
(meaning better guardianship / more police)
The area ==V 125 (75 ) (25) (25) = 2420.6145913796354

Figure 5 Operational Crime Triangle

18



4.0 Design and Implem entation

4.1 Data Collection

The datafor my study currently exists in federal, local governmentand private foundation
databases.

Thisstudy willutilizeof severaldifferenttypesof data forexample:

1.Denver Police DepartmentCrime data from 2000 to 2010

2.Denver Police Calls for Service Citizen Initiated data from 2003- 2010
3.DenverPolice CallsforService Officer Initiated data from 2003 - 2010

3.U.5. Census Data from the 2000

Some of the factorsthatcan influence the quality of the datathatmay affectthe resultof the
study include accuracy, reliability, and completeness. Forthe purpose of this study itisassumed
thatthe police crime and call for service dataiscomplete and accurate from the standpointthat it
reflectsactual documented activity by the DenverPolice Departmentand isused intheirown
crime analysis. The U.S. Censusdataisaccepted asareliable standard fordemographic data. As
inany data collection there are going to be errors and omissions. The 10 year length of this
study period should mute any minordata inconsistenciesorinaccuracies.

Forexampledata qualityisinthe eyeof the beholder.In orderto properlydeterminetruecrime
ratesyou mustcollectcrime data thatincludes all offenses "known to the police", and actual
arrests. The firstare incidentsthatthatare reported to the police and the second are actual
documented crimes. The data for these eventsare two separate indexesbutthey contribute to a

complementarymeasureof actualcrime. Forinstanceif someone callsthe police to report
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suspicious /criminalactivity and no actualcrime isinevidence orno arrestoccurs itistypically

notreportedin crime statistics.

4.2 Analysis

The analysisof the data attempted to look atthe crime data from severalperspectives.
These included looking ata discreet comparison of the data for 2000 and 2010. Then the data
was dissected by year to show totals by individual year. The yearly data was used to assign an
overallcrime rank to each neighborhood and then summarize thisdataintermsof anoverall
crimerank forthe decade aswellas calculatea Crime Mobility Index (CM 1) for each
neighborhood forthe decade. This index described previously was modeled over the conceptof
Population Rank Mobility Index (RM I) thatshows how population shiftsovertime. The results
of thiscalculation were then used to identify neighborhoods for furtheranalysis. The
neighborhoods selected were broken into 3 categories;neighborhoodsthatstayed consistently
high, neighborhoods that, remained consistently low,and those neighborhoods thatshowed the
mostdramatic change (increase ordecrease in crime). The neighborhoods selected were
analyzed individually to examine the crime inrelation to calls forservice (CFS). The purpose of
thisisto see if CFS isa leading orlagging indicatorinthe predicting crime. The CFS shows the
relationship between how the neighborhood isinvolvedin crime (CFS Citizen Initiated, 911

calls),and active police involvement(CFS Officerinitiated)inthe neighborhood.

The analysisconsisted of the following steps:

1.CollectCity of Denver Crime Data for the years 2000 through 2010.

2.Collectthe Census data for the years 2000,
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3.Consolidate and Join databy Denverneighborhood and Census Tract

4. Extractand processDenvercrime data.

5. Extractand process Denver CFS data.

6.Calculate neighborhood crime rank and CM I map forthe years 2000 through 2010. M obility
Index (Greene & Pick, 2006). The rank mobility index (RM I)isa measure of a city's change in
populationrank among a group of cities. Thismetricwas adapted used to measure the crime
rank among Denverneighborhoods as they changed from 2000 - 2010,
7.SelectNeighborhoods for furtheranalysis based on overall crime rank, and rate of transition
between 2000 and 2010.

8. Execute Hot Spotand Density Analysis.

9. Preparecomparison tablesand maps.

The datawas aggregated at the neighborhood and census tractlevel. The analysis consisted of
creating plotsto provide a visualrepresentationofthe spatialand temporalmigrationofcrime,
and comparing itwith CFS. Inaddition use the Census 2000 population datato calculatea
baseline crime rate for 2000 to show thatcrime rate is a differentmetric from numberof crimes
atthe neighborhood level. Analysiswill determine if police activity inany given area, as
indicated by calls forservice hasany relationshipwith crime, and if so isita leading orlagging
indicator. Forexampleispolice presence inany given area aresponsetocrimeoran indication
thatthe crime rate will likely increase in the area,and ispolice presence related to growth or

contractionof crime.

4.2.1 Denver Study Area

The following graphic (figure 6) identifiesthe study area. Itshows the location of Denver
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neighborhoods and identifiesthem by name. This graphicisprovided to be used as a reference
when viewing some of the other Denver graphics since labeling the neighborhoodstends to

obscure the analysisdatabeing presented on the map.
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4.2.2DenverCrime Comparison 2000 and 2010

The first partof the analysiscompares the crimes in 2000 with the crimesin 2010 and
assessifthereareany changes thatwould indicatea significantshiftinthe magnitude and
distribution of crime within the city. Figure 7 below usesa Kernel Density Plotto show how
Denver Crime haschanged from 2000 to 2010. From the plotitcan be seen thatfrom a high
level the distribution of crime inthe City of Denver hasnotsignificantly changed during the 10
yearperiod. The heaviestconcentration of crimeremainsaround the Central Business District,
and the Five Points Neighborhood area which isin the nearthe centerof the city. The crime
tendsto be decreasing from the centerof the city which isin line with the Park and Burgess
Theory of crimemoving out from the centeras discussed inthe Literature review. W hile overall

crimewas down in 2010 its distribution iscomparable with thatof2000.
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Denver Crime Comparison 2000 & 2010
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Figure 7 KernelDensity DenverCrime Comparison 2000 and 2010
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Inordertoexpand upon the information provided by the Kernel Density Plot,a Hot spot
analysis was run on the crimesforan additionalcomparison. Figures8 - 11 show the results, and
while they are consistentwith the density plots they show some hotspotsthatare notcentered
around the downtown area. These Hot Spots may representpockets of crimenotreadily
apparenton the density plot. W hile these areas may be overall low incrimethe Hot Spot
suggeststhatthecrimeisprobably concentratedin a smallarea. In figure 8 and 9 the
comparison between 2000 and 2010 shows the same patternof a city centerhotspot,butthe
2010 shows the hotspotexpanding and consuming a largerarea. Thisis interesting in thatitisin
conjunction with an overall crime reduction from 2000 to 2010. The Hot Spot Analysis also

confirmsthat CFS calls and crimes tend to be coincident(figure 10, 11).
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Hot Spot Analysis
Crime 2000
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Hot Spot Analysis
Crime 2010
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Hot Spot Analysis
CFS Citizen 2010 ]
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Hot Spot Analysis
CFS Officer 2010
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The following graphic shows Hot Spotanalysisrunagainstthe numberofcrimesin the
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individual Census Tractsinstead of the Collected Crime Pointsin Figure 8 . Itconfirms the
overall Hot Spotactivity,and again shows the concentration inthe Downtown area previously

shown in with the Density Plotsand Hot Spotanalysis.

Crime Rate 2000 Hot Spot Analysis
by Census Tract
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The following graph compares O ffenses for2000 and 2010. Note thatthe magnitude of each
category of offense has remained consistent during the 10 yearperiod. W hile overall crime was
slightly down from 2000 to 2010 there appearstobe a consistentrelationshipwithin each offense

category.

Denver Offenses 2000 & 2010 Comparison
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Figure 13 DenverOffense Comparison by Category for 2000and 2010

The overallcrimes per Neighborhood can be seen in the following graphics (figure 14 -
17). While Neighborhoods are how we typically look ata specific city. Crime knows no
boundaries. One partofaneighborhoodmay be considered low crime anothersectionmay be
high. Thisisdue to the factthatneighborhood boundariesarenottypically defined for statistical
consistency with otherneighborhoods. Thisis anexample of the Modifiable Area UnitProhlem
(MAUP) inwhichhow you divide your study area may affect your results. To illustrate thispoint

the neighborhood data was compared to census tract data. Since the census dataisatafiner
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resolution you can look at each neighborhood and see thatthe seamsof crime are notconfined to
neighborhood boundaries. The Census Tractshows a finer resolution within the neighborhood.,
A specific"Crime Area" can be within a particularneighborhood or crossthe boundaries of
adjacentneighborhoods. This phenomenonis illustrated inthe following graphic where crimes
perneighborhood are compared with crimes percensus tract. In essence "Crime knows no
Boundary" furtheranalysiscould show crime disparities withina census tract (Streetlevel), or
even withina given street.Figure 15 and 17 tend to show thatcrimeis fairly consistentwithin a
particularneighborhood, butin somecasesthereare areas thathave distinctareaswith distinct
differences (figure 14 and 16 atthe Census Tractlevel). A specific example canbe found in the
Montbello neighborhood in which the neighborhood view shows a moderate levelof crime, but
the Census tract level shows 3 distinct areas ranging from low to moderate. Figures 15 and 17

show the entire City, while Figure 18, zoomsinto the M ontbello area.
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Denver Crime 2000
By Census Tract
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Denver Crime 2000
By Neighborhood
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Denver Crime 2010
By Census Tract
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Denver Crime 2010
By Neighborhood
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Figure 18 below shows how Montbello hasthree distinctcrime areas, butitsoverall

neighborhood levelappearstobe from itsadjacency to the Stapleton neighborhood. An analysis

atthe streetlevel may be even morerevealing.
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4.2.3 DenverCrime 2000 to 2010 by Year

The following graph (figure 19) shows the breakoutof totalcrime by year from 2000 to
2010 along with CFS datastarting in 2003 (CFS datawasnotavailable for2000-2002). The
graphs show arelationshipbetweenoverallcrime and CFS. Between 2003 and 2004 you can see
anincrease from approximately 46,000 to 48,000 crimes. As a response to thisincrease in crime
the CFS Citizen startstoincrease followed by a corresponding increase in CFS Officerwhich is
anindication thatPolice presenceincrime areasisincreasing.CFS Citizen continuesto increase
until 2005, while CFS Officercontinuestoincrease until 2007. The relationship showsthatin
2005 CFS Citizen decreases (probably due to the decreasein crime from 2005 to 2006). The CFS
Officercontinuesto increaseuntil2007. Crime continuesto falltoa low in 2008. Then asCFS$
Officerdecreases,crimeincreasesfrom 2008 to 2009 which startsa subsequentincreasein CFS
Citizen. W hile the response to thisincrease in CFS Citizen doesnotappearto evokea similar
CFS Officerresponse,crime doesgo down indicating somesortof police response thatmay not
be related to increase CFS, although the CFS Officerresponse remainsabove 2005 level that
started the reductionin crime. This graphindicatesthatCFS Citizen reflectsan increased
involvementof citizenswith reporting crime. Perhapsthereis some threshold of crime that
forces citizensto become involved. Thatthreshold isprobably related to the average crime that
citizensin a particularneighborhood are accustomed.Forexamplehigh crimeneighborhoods
have a higherthreshold forcrime, while relatively low crime neighborhoods respond to smaller
increasesin crime. Thiscouldindicate that CFS Citizenisa leading indicatorof increasing

crimeinthe neighborhood, and thatpolice response (CFS Officer)isa lagging indicator.
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Denver Crime Summary 2000 - 2010
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Figure 19 DenverCrime /[ CFS2003-2010 IncidentComparison

The density plotsin Figures 20 through 25 indicate the highestarea of activity iscentered
onthe CBD and the surrounding consistently high crime neighborhoods. They also show the
how CFS arecoincidentwith crime. Inaddition the differencein CFS Citizen and O fficeris

shown for 2003 and 2010 which shows thatCFS Citizenismorecoincidentthan CFS Officer

which isprimarily concentrated in the high crime areas of the city center.
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Neighborhood Crime 2003 Density
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2003 Neighborhood
Calls For Service Citizen
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2003 Neighborhood
Calls For Service Officer
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Neighborhood Crime 2010 Density
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2010 Neighborhood
Calls For Service Citizen
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2010 Neighborhood
Calls For Service Officer
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Figure 26 shows thatwhile there was anoverall decrease incrime from 2000 - 2010, the drop is

notuniform againstall categories.
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4.2.4 Neighborhood Crime and Crime Mobility Index (CMI)Comparison

The following tables show the overall crime rank, CM 1, and crime rate (based on 2000
Census). Theoverallcrime rank was calculated by ranking each neighborhood foreach year
from 2000 to 2010 and then adding up the ranks foreach neighborhood. The lowestscore was
the neighborhood with the highestoverall rank,and the highestscore was the neighborhood with
the lowest overall crime rank (low score high crime, high score low crime). The CM | was then
calculated to identify neighborhoods thatthathad little change incrime from 2000 to 2010, and
the neighborhoods thatexperienced the greatest change in crime (eitherfrom high crimetop low
crime,orfrom fow crimeto high crime). The CM I rangesfor-1to+1 ,ahighnegativeindicate
adecreaseincrime forexample going from number L in crimetonumber10), and a high
positivechange indicatesan increasein crime for example going from number 10 incrime to
numberl). The dataispresentedin 3 similartables;eachissorted by a differentcolumn (Crime
Rank,CM 1, and Crime Rate). Whilecrime rateis only applicable to the 2000 Census population
itisa good illustration that what constitutes high crime can vary by how you determine the
number. Forexamplecounting by neighborhood, census tract, or actual crime rate based on
population canyield differentresults. The firsttable liststhe neighborhoodshy Crime Rank,
followed by tablessorted by CM I, and Crime Rate. They are allaggregated to the neighborhood
level.

In looking atthe tables you can see thatsome neighborhoods have an overallcrime rank thatis
consistentwith theirranking from 2000 to 2010 (Table 1). These neighborhoodsinclude the top
3crimeneighborhoods (Five Points, Montbello,and Central Business District (CBD), and the 2

lowestcrimeneighborhoods (Indian Creek, and W ellshire).
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RANK RANK COMB RANK CM I CRIMERATE

NAME 2000 2010 2000-2010 2000 -2010 2000 Census
Five Points 1 1 1 0.0000 0.2449
Monthello 2 2 2 0.0000 0.0480
Capitol Hill 3 3 3 0.0000 0.0960
CBD 4 4 4 0.0000 0.5940
Westwood 7 8 5 -0.0667 0.0602
West Colfax 6 13 6 -0.3684 0.0867
Lincoln Park 5 5 7 0.0000 0.1577
Hampden 16 10 8 0.2308 0.0412
East Colfax 8 12 9 -0.2000 0.0881
Highland 13 11 10 0.0833 0.0784
Sunnyside 15 15 11 0.0000 0.0679
Union Station 17 7 12 0.4167 0.3285
Speer 12 16 13 -0.1429 0.0711
Northeast Park Hill 14 19 14 -0.1515 0.1021
Baker 11 17 15 -0.2143 0.1415
AthmarPark 22 20 16 0.0476 0.0746
Marlee 28 18 17 0.2174 0.0446
Elyria Swansea 18 33 18 -0.2941 0.1052
North CapitolHill 10 21 19 -0.3548 0.2110
Gateway/Green Valley

Ranch 55 6 20 0.8033 0.0364
Stapleton 35 9 21 0.5909 0.0000
Washington Virginia Vale 20 24 22 -0.0909 0.0518
Virginia Village 24 22 23 0.0435 0.0427
Hampden South 19 23 24 -0.0952 0.0493
Berkeley 26 26 25 0.0000 0.0653
Congress Park 31 28 26 0.0508 0.0496
Ruby Hill 43 27 27 0.2286 0.0433
Harvey Park 46 30 28 0.2105 0.0360
Cherry Creek 21 35 29 -0.2500 0.1309
West Highland 30 29 30 0.0169 0.0608
College View /South Platte 32 31 31 0.0159 0.0873
Villa Park 33 25 32 0.1379 0.0511
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Civic Center 45 14 33 0.5254 0.6624
Sloan Lake 42 34 34 0.1053 0.0525
City Park West 25 32 35 -0.1228 0.1356
Cheesman Park 27 37 36 -0.1563 0.0664
Globeville 23 52 37 -0.3867 0.1836
South Park Hill 38 38 38 0.0000 0.0514
Barnum 40 42 39 -0.0244 0.0701
Washington Park W est 37 46 40 -0.1084 0.0704
DIA 9 45 41 -0.6667 217.25
W hittier 29 53 42 -0.2927 0.0996
Auraria 41 36 43 0.0649 3.4472
North Park Hill 47 56 44 -0.0874 0.0401
Hale 34 57 45 -0.2527 0.0668
Valverde 36 41 46 -0.0649 0.1133
Cole 39 55 47 -0.1702 0.0758
University 59 47 48 0.1132 0.0345
Sun Valley 44 50 49 -0.0638 0.2761
Washington Park 54 40 50 0.1489 0.0498
Harvey Park South 60 43 51 0.1650 0.0338
Windsor 49 49 52 0.0000 0.0286
Platt Park 52 48 53 0.0400 0.0646
Bear Valley 64 44 54 0.1852 0.0326
Jefferson Park 53 58 55 -0.0450 0.1015
Clayton 50 63 56 -0.1150 0.0692
Goldsmith 51 39 57 0.1333 0.0593
University Hills 56 54 58 0.0182 0.0578
City Park 48 66 59 -0.1579 0.1705
University Park 67 59 60 0.0635 0.0352
Marston 57 70 61 -0.1024 0.0323
Montclair 62 60 62 0.0164 0.0493
Barnum West 58 62 63 -0.0333 0.0558
Low ry Field 66 51 64 0.1282 0.0842
Regis 63 65 65 -0.0156 0.0629
Overland 61 61 66 0.0000 0.1302
Chaffee Park 65 64 67 0.0078 0.0556
Fort Logan 70 67 68 0.0219 0.0211
Hilltop 71 69 69 0.0143 0.0235
Skyland 68 71 70 -0.0216 0.0708
Cory - Merrill 72 72 71 0.0000 0.0473
Kennedy 74 68 72 0.0423 0.0427
Belcaro 69 75 73 -0.0417 0.0580
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Country Club 73 76 74 -0.0201 0.0525
Rosedale 76 74 75 0.0133 0.0439
SouthmoorPark 75 73 76 0.0135 0.0493
Indian Creek 117 117 77 0.0000 0.0147
Wellshire 78 78 78 0.0000 0.0145

Tabhle 1 Denver Neighborhood Sorted by Crime Rank 2000-2010

In looking atthe following table you can see the volatility incrime within a

neighborhood. The CM I'sare sorted from low to high. The lowerthe CM I the greater the

decreaseincrime. Forexample Globeville went from 23rd to 52nd (DIA was discounted

because itis primarily the airportand isnotconsistentwith a typicalneighborhood). Atthe other

end of the spectrum are Gateway / Green Valley Ranch which went from 55th to 6th (the

neighborhood with the greatestincrease incrime). The neighborhoods with a CM 1 of 0 had no

change inrank from 2000 to 2010. The neighborhoodswitha CM 1 of 0, and a combined rank

thatis different from theirRank in 2000 and 2010 indicate neighborhoods thatretained their rank

from 2000 to 2010 buthad some volatility in between thatcaused theircombined rank to be

different.

RANK RANK COMBRANK CM | CRIMERATE
NAME 2000 2010 2000-2010 2000 -2010 2000 Census
DIA 9 45 41 -0.6667 217.25
Globeville 23 52 37 -0.3867 0.1836
West Colfax 6 13 b -0.3684 0.0867
North CapitolHill 10 21 19 -0.3548 0.2110
Elyria Swansea 18 33 18 -0.2941 0.1052
W hittier 29 53 42 -0.2927 0.0996
Hale 34 57 45 -0.2527 0.0668
Cherry Creek 21 35 29 -0.2500 0.1309
Baker 11 17 15 -0.2143 0.1415
East Colfax 8 12 9 -0.2000 0.0881
Cole 39 55 47 -0.1702 0.0758
City Park 48 66 59 -0.1579 0.1705
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Cheesman Park 27 37 36 -0.1563 0.0664
Northeast Park Hill 14 19 14 -0.1515 0.1021
Speer 12 16 13 -0.1429 0.0711
City Park West 25 32 35 -0.1228 0.1356
Clayton 50 63 56 -0.1150 0.0692
Washington Park W est 37 46 40 -0.1084 0.0704
Marston 57 70 61 -0.1024 0.0323
Hampden South 19 23 24 -0.0952 0.0493
Washington Virginia Vale 20 24 22 -0.0909 0.0518
North Park Hill 47 56 44 -0.0874 0.0401
Westwood 7 8 5 -0.0667 0.0602
Valverde 36 41 46 -0.0649 0.1133
Sun Valley 44 50 49 -0.0638 0.2761
Jefferson Park 53 58 55 -0.0450 0.1015
Belcaro 69 75 73 -0.0417 0.0580
Barnum West 58 62 63 -0.0333 0.0558
Barnum 40 42 39 -0.0244 0.0701
Skyland 68 71 70 -0.0216 0.0708
Country Club 73 76 74 -0.0201 0.0525
Regis 63 65 65 -0.0156 0.0629
Wellshire 78 78 78 0.0000 0.2449
Indian Creek 117 117 71 0.0000 0.0480
Windsor 49 49 52 0.0000 0.0960
Cory - Merrill 72 72 71 0.0000 0.5940
Monthello 2 2 2 0.0000 0.1577
South Park Hill 38 38 38 0.0000 0.0679
Berkeley 26 26 25 0.0000 0.0653
Sunnyside 15 15 11 0.0000 0.0514
Capitol Hill 3 3 3 0.0000 0.0286
Overland 61 61 66 0.0000 0.1302
Lincoln Park 5 5 7 0.0000 0.0473
Five Points 1 1 1 0.0000 0.0147
CBD 4 4 4 0.0000 0.0145
Chaffee Park 65 64 67 0.0078 0.0556
Rosedale 76 74 75 0.0133 0.0439
SouthmoorPark 75 73 76 0.0135 0.0493
Hilltop 71 69 69 0.0143 0.0235
College View /South Platte 32 31 31 0.0159 0.0873
Montclair 62 60 62 0.0164 0.0493
West Highland 30 29 30 0.0169 0.0608
University Hills 56 54 58 0.0182 0.0578
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Fort Logan 70 67 68 0.0219 0.0211
Platt Park 52 48 53 0.0400 0.0646
Kennedy 74 68 72 0.0423 0.0427
Virginia Village 24 22 23 0.0435 0.0427
AthmarPark 22 20 16 0.0476 0.0746
Congress Park 31 28 26 0.0508 0.0496
University Park 67 59 60 0.0635 0.0352
Auraria 41 36 43 0.0649 3.4472
Highland 13 11 10 0.0833 0.0784
Sloan Lake 42 34 34 0.1053 0.0525
University 59 47 48 0.1132 0.0345
Lowry Field 66 51 64 0.1282 0.0842
Goldsm ith 51 39 57 0.1333 0.0593
Villa Park 33 25 32 0.1379 0.0511
Washington Park 54 40 50 0.1489 0.0498
Harvey Park South 60 43 51 0.1650 0.0338
Bear Valley 64 44 54 0.1852 0.0326
Harvey Park 46 30 28 0.2105 0.0360
Marlee 28 18 17 0.2174 0.0446
Ruby Hill 43 27 27 0.2286 0.0433
Hampden 16 10 8 0.2308 0.0412
Union Station 17 7 12 0.4167 0.3285
Civic Center 45 14 33 0.5254 0.6624
Stapleton 35 9 21 0.5909 0.0000
Gateway/Green Valley

Ranch 55 6 20 0.8033 0.0364

Tabhle 2 Denver Neighborhood Crime Sorted by CM12000-2010

Thenexttable illustrated how neighborhood crime rate and crime rank can tella different

story. Forexample by looking atthe Aurarianeighborhood you can see thatin 2000 ithad the

highestcrime rate based on its 2000 Censuspopulationbutwhen ranked by numberof crimesit

was 41st. This shows the disparity between measuring crime by different criteria. Thiscould be

an instance of a Modifiable Criteria Area UnitProblem (MCAUP).
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RANK RANK COMBRANK CM I CRIMERATE

NAME 2000 2010 2000-2010 2000 - 2010 2000 Census

DIA 9 45 41 -0.6667 217.25
Auraria 41 36 43 0.0649 3.4472
Civic Center 45 14 33 0.5254 0.6624
(8D 4 4 4 0.0000 0.5940
Union Station 17 7 12 0.4167 0.3285
Sun Valley 44 50 49 -0.0638 0.2761
Five Points 1 1 1 0.0000 0.2449
North CapitolHill 10 21 19 -0.3548 0.2110
Globeville 23 52 37 -0.3867 0.1836
City Park 48 66 59 -0.1579 0.1705
Lincoln Park 5 5 7 0.0000 0.1577
Baker 11 17 15 -0.2143 0.1415
City Park West 25 32 35 -0.1228 0.1356
Cherry Creek 21 35 29 -0.2500 0.1309
Overland 61 61 66 0.0000 0.1302
Valverde 36 41 46 -0.0649 0.1133
Elyria Swansea 18 33 18 -0.2941 0.1052
Northeast Park Hill 14 19 14 -0.1515 0.1021
Jefferson Park 53 58 55 -0.0450 0.1015
W hittier 29 53 42 -0.2927 0.0996
Capitol Hill 3 3 3 0.0000 0.0960
East Colfax 8 12 9 -0.2000 0.0881
College View / South Platte 32 31 31 0.0159 0.0873
West Colfax 6 13 6 -0.3684 0.0867
Low ry Field 66 51 64 0.1282 0.0842
Highland 13 11 10 0.0833 0.0784
Cole 39 55 47 -0.1702 0.0758
AthmarPark 22 20 16 0.0476 0.0746
Speer 12 16 13 -0.1429 0.0711
Skyland 68 71 70 -0.0216 0.0708
Washington Park W est 37 46 40 -0.1084 0.0704
Barnum 40 42 39 -0.0244 0.0701
Clayton 50 63 56 -0.1150 0.0692
Sunnyside 15 15 11 0.0000 0.0679
Hale 34 57 45 -0.2527 0.0668
Cheesman Park 27 37 36 -0.1563 0.0664
Berkeley 26 26 25 0.0000 0.0653
Platt Park 52 48 53 0.0400 0.0646
Regis 63 65 65 -0.0156 0.0629
West Highland 30 29 30 0.0169 0.0608
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Westwood 7 8 5 -0.0667 0.0602
Goldsmith 51 39 57 0.1333 0.0593
Belcaro 69 75 73 -0.0417 0.0580
University Hills 56 54 58 0.0182 0.0578
Barnum West 58 62 63 -0.0333 0.0558
Chaffee Park 65 64 67 0.0078 0.0556
Country Club 73 76 74 -0.0201 0.0525
Sloan Lake 42 34 34 0.1053 0.0525
Washington Virginia Vale 20 24 22 -0.0909 0.0518
South Park Hill 38 38 38 0.0000 0.0514
Villa Park 33 25 32 0.1379 0.0511
Washington Park 54 40 50 0.1489 0.0498
Congress Park 31 28 26 0.0508 0.0496
Hampden South 19 23 24 -0.0952 0.0493
Montclair 62 60 62 0.0164 0.0493
SouthmoorPark 75 73 76 0.0135 0.0493
Montbello 2 2 2 0.0000 0.0480
Cory - Merrill 72 72 71 0.0000 0.0473
Marlee 28 18 17 0.2174 0.0446
Rosedale 76 74 75 0.0133 0.0439
Ruby Hill 43 27 27 0.2286 0.0433
Kennedy 74 68 72 0.0423 0.0427
Virginia Village 24 22 23 0.0435 0.0427
Hampden 16 10 8 0.2308 0.0412
North Park Hill 47 56 44 -0.0874 0.0401
Gateway/Green Valley

Ranch 55 6 20 0.8033 0.0364
Harvey Park 46 30 28 0.2105 0.0360
University Park 67 59 60 0.0635 0.0352
University 59 47 48 0.1132 0.0345
Harvey Park South 60 43 51 0.1650 0.0338
Bear Valley 64 44 54 0.1852 0.0326
Marston 57 70 61 -0.1024 0.0323
Windsor 49 49 52 0.0000 0.0286
Hilltop 71 69 69 0.0143 0.0235
Fort Logan 70 67 68 0.0219 0.0211
Indian Creek 17 17 717 0.0000 0.0147
Wellshire 78 78 78 0.0000 0.0145
Stapleton 35 9 21 0.5909 0.0000

Table 3 DenverNeighborhood Sorted by Crime Rate for2000 based on Census 2000
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4.2.5 Selected Neighb

Inordertotry and understand the relationshipto crime and CFS eightneighborhoods
were selected to plotcrime and CFS foreach year. There are 78 neighborhoodsin Denverand
forthe purpose of thisstudy a selectsubsetwas analyzed. The neighborhoodswere selected
from fourcategories;alwaysatthetop of the rank, always atthe bottom neverchanged;and

with high CM I's (one low to high, and one highto low). This method assumes that these

orhood Analysis

neighborhoodswill be representative of all neighborhoods.

The selectedneighborhoodsincludes consistently high crimeareas: Five Pointsand

Montbello;consistently low rank: Indian Creek, and W ellshire;samerank: South Park Hill; high

negative CM I: Globeville;high positiveCM I: Gateway /Green Valley Ranch.

The following table repeatsthe crimeinformation forthe previously reported tables.

COMB

RANK RANK RANK CMI CRIMERATE
NAME 2000 2010 2000-2010 | 2000 -2010 2000 Census
Five Points 1 1 1 0.0000 0.2449
Monthello 2 2 2 0.0000 0.0480
Indian Creek 717 717 717 0.0000 0.0147
Wellshire 78 78 78 0.0000 0.0145
South Park Hill 38 38 38 0.0000 0.0514
Globeville 23 52 37 -0.3867 0.1836
Gateway/Green Valley
Ranch 55 6 20 0.8033 0.0364

Table 4 Selected Neighborhood Crime CFS Analysis
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The following map shows the Neighborhoodshighlighted onaDenvermap.

A Selected Denver Neighborhoods
for additional analysis

Legend
Neighborhooas

Figure 27 SelectDenverNeighhorhoods

Starting with the two consistently high crime rank areas (Five Pointsand M ontbello), from the
table itcan be seenthatthey have relatively high valuesacrossthe board and have notchanged
significantly since 2000. Although Five Pointshas seena significant decrease in crime (a victory
forPolice in and of itself), it stillremainsnumberone in the city. Italso hashy farthe highest
Calls for Service. Monthelloisa close second,itscrime hasactually slightly increased since
2000, and itscalls for service are close behind Five Points.

Figure 28 shows Five Points from 2000 to 2010. The CFS and crime show the cause and effect
pattern ofincreased CFS Citizeninresponse to perceived oractualcriminal activity, followed by

increased police presence, which resultsin decreased crime.

56



Five Points
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Figure 28 Five Points Crime CFS Summary

The following figure 29 breaks down Five Points by month forthe years 2003 to 2005 which
saw crime fluctuate from 2,187 in 2003 down to 1,853 in 2004, and then back up to 2,243 in
2005. W hatthe graph shows is thatin 2003 (months 1-12) CFS Citizen, CFS Police,and Crime
declined.In 2004 (months 12-24) CFS Citizen started to rise along with Crime.The CFS Police
remained low with the exception of month 19 which resulted in decreased crime inthe months
following.In 2005 (months 25-36) CFS Citizenand Crime started to rise,a subsequentCFS
Officerresponse resulted inreduced Crime. W hilethe yearly summary shows a somewhat
smoothercurve. The analysis at the monthly level shows how Crime fluctuates during the year,
and thereisa clearly defined CFS Citizen spike thatoccursduring the summermonths., W hile
the overall Crime fora particularyearmay be low, there can be variationsnotvisible when

aggregated atthe yearly level.
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Five Points 2003 - 2005 by Month
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Figure 29 Five Points 2003 -2005Crime and CFS by Month

Montbello (figure 30)is a close second,itscrime hasactually slightly increased since 2000, and
itscalls forservice are close behind Five Points. The CFS Officerresponseisprobably an

indication thatthe Police continue to be active in the area. Itshows the Officer CFS approaching

the Citizen CFS.
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Figure 31 shows Monbello for2007 showing the predicted cause and effectof CFS and Crime.

Figure 30 Monhello Crime / CFS Summary

There isalsothe summerspike thatwas presentin the Five Pointsanalysis.
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Figure 31 Monthello2007 by Month
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Figure 32 below shows Police presence keeping crime down; 2008 was a low year forcrime in

Montbello
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Figure 32 Monthello2008 by Month

The following consistently low crime areas (Indian Creek, W ellshire) are difficultto interpret
because of the low numberof datapoints.

Indian Creek, a consistently low crime area shows the typical Citizen Police CFS response to
keep crime in check.Because of the low crime and CFS callsthere are 2 graphs,the firstata
scale to show the differentiation, and the othernormalized to the other Denver neighborhoods. It
isdifficultto see the cause and effectforlow crimeneighborhoods because of the low volume of
crimesand calls forservice. The cause and effectismore difficultto detect. You have to ook
closeratthe reason forthe CFS. Insomeof the lowercrime areasa lotofthe CFS was forsilent
alarms. Figure 33 and 34 give the aggregated numbers for Indian Creek, and figure 35 gives a
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monthly summary for2003. Although notpartof the research itis interesting to note thatthe

summerspike thatwas evidentin Five Pointsand M ontbello isalso presentforIndian Creek.

Crimemay be seasonalwork.
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Figure 33 Indian Creek Crime CFS Summary Graph 1

The following graph shows Indian Creek data atthe same scale asotherneighborhoods.
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Figure 34 Indian Creek Crime CFS Summary Graph 2
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Indian Creek 2003 by Month
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Figure 35 Indian Creek 2003 Crime and CFS by Month

The Wellshireneighborhood (figures36,and 37) confirmsthe CFS Crime response pattern from

the otherneighborhoods. Ascrime increasesin 2004, CFS Citizen increases,followed by an

increase in CFS Officer which resultsina lowering of crime. This cause and effect relationship

appearsto hold in both the highand low crime neighborhoods,although the low levelofcrimein

Wellshire may not show the pronounced effect thataggregation atthe annual level for the entire

city tends to show. The Wellshire,graphisshown attwo differentscalesone toshow the

relationshipofcrimeand CFS, and the othernormalized to show itsrelationship to the other

neighborhoods.
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Figure 36 Wellshire Crime CFS Summary Graph1

The following graph shows W ellshire at the same scale as the otherneighborhoods.
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Figure 37 Wellshire Crime CFSSummary Graph 2
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South Park Hill'is inthe middle of the neighborhood pack, and the Crime CFS ratios show that
as Citizen CFS goesup, Police response followsand thatas Police response increases, Citizen

CFS goesdown and crime continues to subside with the increased police presence.
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Figure 38 South Park Hill Crime CFS Summary
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South Park Hill 2004 by Month
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Figure 39 South Park Hill2004 Crime and CFS by Month

Globevillecrime has significantly decreased from 2000, and the increased CFS Officer from

2004 to 2010 appearstohave keptcrime falling.
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Figure 40 Globeville Crime CFS Summary

The Gateway / Green Valley Ranch neighborhood has seen the greatestincrease in crime
since 2000. Itshows an everincreasing levelof CFS Citizen and no response from the Police
until 2008. The lack of increase in Police CFS resulted incrime continuing to grow. This
supportswhat the otherneighborhood CFS plotsshow; thatwhen CFS Citizen goes up in
response tocrime,a subsequentCFS Police response resultsin keeping crime down. In thiscase

the data suggeststhatthe police response did nothappen.
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5.0 Challenges

Perhapsthereisalow pointatwhich crime cannotbe driven below. Since crime is primarily a

behavioral problem itmay bethe case thatno matterwhatisdone itcannothe lowered below a

certainpoint. Perhaps certainsociopathscannothe deterredor stopped; look at the world’s oldest

profession - prostitution,substance abuse,and gambling. Crimecanonly be managed to an

acceptable level. The amountof resources needed for 100 percentcompliance is probably not

possible.

Crimeisdifficultto quantify overtime because crime also transformsand adapts; like
avirusittypically adaptspriortoasuitablecure. Inthe caseof counting and
attacking traditionalvictim /criminalco-located atthe same place and time,there are
emerging virtual crimeswhere the victim and criminalarenotco-locatedin timeand
space. In factthe actualcrimemaynothberealized forsometime,ifeveratall. In
regards to the social aspectsof crime, does itexistatalllevelsof the socio-economic
spectrum? We typically identify crime with laws to attemptto provide protection
againstovertacts.Butwhataboutsubvertacts.Does taking office supplies from
work, mischarging fortime worked, or false travel claims constitute acrime. W hat
aboutthe bankeror fund managerwho takesmoney because they can eventhough not
specifically prohibited.Perhapswhatkind of crime or unethical behavior displayed
by society isbased on where you are inthe social hierarchy.Your place in the social
hierarchy may affectwhatis considered acrime,and itmay also determine the

response from society. This behavioral aspectof crime would be an interesting area
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for future research.

Crime analysishreaks down along geographic seams,i.e.neighborhoods, census
tracts,citiestowns, and other separate jurisdictions. Depending on how you break up
yourstudy areahas an impacton the results. Thisisa classic example of the MAUP.
During thisanalysisitwas apparentthatwhile neighborhoodsishow the City of
Denverisgeographically defined, by looking atcrime atthe Census tractlevelitis
evidentthatthe finerresolution and consistency of Census tracts leadsto a different
crime breakoutthan with neighborhood boundaries. The data indicated thatcrime
could vary widely withina neighborhood when looking atthe Census tractleveland
thathomogeneouscrime neighborhoods could be indentified both withinand between

traditionalneighborhood boundaries.

Normalizing data between yearsand sourcescan be aproblem. The Denver Police
datasometimeschangescodes between years,these codesarenotbackward
compatible so ifacomparisonisneeded witha specific year, manualintervention
mayberequired toproperly compare the data.. Standardized and backward

compatible data formats would make iteasierto compare dataoveralong period,

Notallcrimeisreported to the police. Thishasbeen reportedinwork by Colman &
Moynihan, (Coleman,1996) Sometimestheamountof crimereported may differin
differentneighborhoods. Forexamplea typically highcrime areamay be sensitized

to crimeand may have a high threshold before reporting.

69



6.0 Results

1. How hascrime moved between Denverneighborhoods between 2000 and 20107  The CM |
seemedtoaccurately quantify the neighborhoods with the greatest transitionovertime.ltwas
able to identify those with increased as well as those with decreased crime. Thiscould provide a
good starting pointin identifying the measurable changesin each neighborhood during the
period thatcould be related to crime.

2. Whatistheneighborhood responseto crime? ItappearsthatCitizen CFS isa leading
indicatorto crime. The time delay between the increase and the CFS response may be varying
by a particularneighborhoodstolerance tocrime.

3. Whatisthepolice responsetocrimeand citizenCFS? The data shows thatPolice typically
increaseresponse following citizen calls. Thisindicates areactiveversusproactive law
enforcementstrategy. There was no datato suggesta proactive response inany neighborhood.
Forexamplethere was no indication of any significantpolice presence in the absence of

increased CFS Citizen.

7.0 Discussion

The primary value of thisstudy isthatitshows thata Rank M obility Index thatis traditionally
used to track changes inacity’spopulationrank can be used to track crime changesin crime
between neighborhoodswithin a metropolitanarea. The change canindicate aneighborhood in

transition. The transitioncan be positive,in the case of a neighborhood moving toward more
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social structure,ornegative,a neighborhood disintegrating socialstructure. Thisindex in
conjunctionwith readily available Call for Service Data (CFS) and crimedatacan be used to
identify how citizensreportin responsetocrime,how policerespond to citizenreporting,and
what effectthishasoncrime. Itappearsfrom thisresearchthatthereisa "Crime Cycle" thatis
probably in place in many Metropolitan areasin which ascrime rises, citizen call to police
increases, ifpolice respond the crime startsto decline,and citizen calls subsequently subside as
crimedeclines. Thiscould meanthatcitizencallsare aleading indicatorto police thatcrime is
on therise. Thiscouldbe used by law enforcementto respond more aggressively to an increase
incalls by maintaining historical CFS data on individual neighborhoods. The datamay suggest
thathighercrimeneighborhoods have a higher tolerance for crime and may reactmore slowly to
increases,while relatively low crime neighborhoods may respond more rapidly. Calibrating this
sensitivity could allow forlaw enforcementquickly respond to crime increases based on the
neighborhood profile. Thiscrime cycle canbe analogousto the human immunesystem aswhen
crimeisoccurring (infection), the eventisreported (CFS Citizen),and the police are notified
(antibodies), the police respond and typically stay around the area and continue to address the
crime withincreased presence (CFS Officer). The crime subsides,the criminalsadapt,and the
cycle startsover. Thereisno indication thatpolice continue pressure untilcrime getsto zero.
Thismaysupportthenotionthatitmaybe impossibletogetto zero,orthattherearenotenough
resources to getto zero. You simply reduce thecrime to an acceptable leveland moveon. The

acceptablelevel may be differentfor differentneighborhoods (social economic status).
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8.0 Areas for Further Research

- Callsforservice seem to be inarelationshipwith crime. Forexample CFS Citizen appears to
be 5to 10 timesthecrimes. The5timesismoreindicative of low crime areas,and the 10 times
indicative of the high crime areas. CFS Officerresponse seemsto be between 2 to 4 timesthe
crimes;againthe lowerassociated with low crime areas. Inaddition CFS Citizen seemsto be 2
to 4 timesthe CFS Officerresponse. Establishing arelationship betweenthe numberofcrimes,
and thenumberof Callsfor Service (both Officerand Citizen) may help understand how a
particularcommunity respondstocrime,and how police response effectsthe numberofcrimes.
The accuracy of such a formula/ratio may help police respond inapreemptive mannerto

changesin Calls for Service by citizens.

- How docrimeprevention initiativesbetween the police and the community affectthe Calls for

Service forthe community to help police geta jumpon crime?

- Arehighcrimeneighborhoods where the criminals come from or where they work? W here do

the criminals live who committhe crimes (in theirown neighborhood?)

- Break down crime by police districtto see if thereisa major difference in law enforcement

effectiveness.

-Moreanalysisatthe Census Tractlevel forbetterrefinementwithina neighborhood.
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- Break down CFS by type of call for each neighborhood and develop a profile. A weightcan be
assigned to the type of call (personal, or property related) to help understand the neighborhood,

and develop and effective crimestrategy.
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