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Spatial Density Maps 
Kernel Density 

Kemeldensily mapping Is a Geographic Information Syslems (GIS) 
analysis 1echnique that creates a continuous surtace map based on 
point data 
Denslty surfaces are effective at identifying where features are 
concenlrated- hlghlighfing areas of inlense activity 
These areas 01 Intense activity are called hot spots 
Hot spot anattsis helps police idenlify high-crime areas, types af crime 
being commilted. and the best way to respond 

The procedure tor creating a kernel density map surface is: 
An in...... isible grid is laid o ...... er the study area 
A search radius is specified for the GIS to define the neighborhood 
around each cell center 
The number of features that fall within that neighborhood are counled 
and divided by that area 
The calculoled value is assigned to the cell and the process I, repeated 
ThiS creoles a running average of features per area 10 create a
 
smoothed. continuous surface
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Distribution of Crime 

Observation: persisting hot spots of crime 
~ specific locations 

Is this distribution random or is there an 
underlying reason for this distribution? 
If distribution is not random, what are the 
drivers of crime in those specific locations? 
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Crime Distribution: Clustered 
D~pe~ed,orRandom? 

Spatial Autocorrelation & Moran's I 
Given a set of features and an associated 
attribute, the Spatial Autocorrelation tool 
evaluates whether the pattern expressed is 
clustered, dispersed, or random 

When the z-score or p-value indicates 
statistical significance, a positive Moran's I 
index value indicates tendency toward 
clustering while a negative Moran's I index 
value indicates tendency toward dispersion 
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Crime Distribution: Clustered, 
ispersed, or Random? 

In order to determine whether there is a significant spatial 
clustering in all three crime categories and that the 
clustered pattern was not the result of random chance, 
the spatia autocorrelation analyses were conducted 

The results of Moran I tests indicate that there is a statistically 
significant (p = 0.000) high to strong positive relationship between 
each crime categones and their respective distribution 
There is less than 1% likelihood that the clustering of all three 
crimes categories in certain areas of Jonesboro is due to a 
random chance 
What factors account the most to this clustering of crime? 

11",":1' I' 

Purpose 

The Need: Since the density is not only 
having an evident history of crime but is 
also spreading out and there is a strong 
spatial correlation between crime & 
place, it is crucial to determine what 
factors account the most to this 
distribution. 
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Causes of Hot Spots 
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Neighborhoods and other area 
hot spots 
SOCIAL DISORGANIZATION THEORY 

This theory suggests that the natural ability of 
people to confrol deviancy in their 
neighborhoods is impaired in some oreas by 
constant residential turnover and net 
outmigration. 
These changes either disrupt social networks or 
prevent such networks from forming.
 
Since these networks, ore responsible for most
 
social control in neighborhoods, their absence
 
leads to higher levels of deviancy.
 
Poverty, also have been identified as
 
undermining social networks.
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Neighborhoods and other area 
hot spots 
SOCIAL EFFICACY 

Recent evidence from Chicago points to the 
role of social efficacy, which is "the willingness of 
local residents to intervene for the common 
good." It depends on "mutual trust and solidarity 
among neighbors" (Sampson, Raudenbush, and 
Earls, 1997, page 919) 
Neighborhoods that have a great deal of social 
efficacy have less crime and disorder than 
neighborhoods that have low levels. 
Social efficacy-like disorganization and social 
networks-is not a properfy of individual people 
or places, but a characteristic of groups of 
people. 
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CRIME OPPORTUNITY THEORIES 
Another explanation for neighborhood-level hot spots comes 
from routine activity theory and related theories that point to
crime opportunities as the principle couse of crime. 
Rother than concentrations of offenders or the absence of social 
controls, opportunity theories suggest that analysts should 1001< 
for concentrations of crime torgefs. 

For example. a dense urban neighborhood with no off·streel 
parking will have many cars parked on the street. Such an area 
may become an area hot spot for thefts from vehicles. 
A suburban subdivision inhabited by dual·income tamilies will 
have tew people at home during weekdays. Since their property 
is unprotected, their neighborhood can become an area burglary 
hot spot. Note that in thIS type of situation. several layers ot hot 
spots can exist simultaneously. Within area hot spots. defined by 
the subdivision in this example, might be streets with even greater 
numbers of burglaries, and some of the homes on these streets 
may be broken into multiple times. 

N1Jmt' 

eighborhoods and other area 
t spots 

BROKEN WINDOWS THEORY 
The brOken windows theory also is an area theory of crime
 
concentration.
 
Wilson and Kelling (1982) claim that in most well·
 
funcfioning neighborhoods, small transgreSSions of social
 
norms (e.g.. failure to I<eep one's yard ftdy) result in social
 
pressures to bring the offending party into compliance.
 
Once a place becomes untended, however, it
 
undermines fhe willingness and ability of residents to
 
enforce social order.
 
Consequently, residenfs wifhdraw from enforcing
 
neighborhood norms, which allows further deviancy to
 
occur.
 
This in turn results in additional withdrawal and fear and
 
the neighborhood begins to spiral downward.
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Contributing Factors 
C"l;:,Juced ~r"'m NQ']hb"qI{)L..cl HoI Spoto Theo(l8S 

Rental Properties 

Population Density 

Vacant Housing 
Probationers/Parolees 

Household Income 
Education 
Targets of Crime 
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Crime Distribution in Relation to 
Rental Properties 
Some rental properties were observed to 
have a higher concentration of crime 
than others, apartments specifically 

Study 1: all apartment complexes in 
Jonesboro by ownership and their spatial 
relationship to crime (Combs, 2011) 

7 methods of analysis 
Locations with highest crime concentration 
identified 

• Nl1rA'H:I :l5 

Crime Distribution in Relation to 
Rental Properties 
Some of the top 10% of rental properties 
with highest crime were recognized as 
Jonesboro Urban Renewal & Housing 
Authority's (JURHA) and Section 8, 
specifically 

Study 2: separates Section 8 locations, 
JURHA locations, and top 10% rental 
locations with highest crime from within 
rental properties 

• .'/IIJ1tM 21 
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Methodology 
Variables !dotcoyollcblel 

- Rental Properties 
- Top 10% of Rental Properties with Highest Crime 
-Section 8 
• JURHA 

• Population 
• Vacant Units 
• Probationers/Parolees 
• Household Income 

• Violent Crime 
• Property Crime[ 

_ • Other Crime 
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Correlation lPeaBon'sl 

The Pearson R 
cOITelation tells us the 
magnitude and 
direction ot the 
association between 
two variables 
Range -1 to + 1, where: 

o= no association 
The closer the correlation 
to + 1 or - 1, the stronger 
the correlation 
"+"or positive correlation 
= as one increases so is 
the other 
"-"or negative =as one 
increases, the other 
decreases 

MlJlhple Regression 

A stalistical /T\ethod lJsed to examine the 
relationship between 0 variable of intet'~ 

ldependem variable) and one or mont 
explanatory variables (pledicfol1) 

focus on the follo"'~1ng foctors: 
~8IV,fJt; tJI Ill. -dtOlI-'Wwtllp 

DnK~ at "" .a~-mhtt 1D" ,11V1'o 
""llOM,WlO) 
~otrrtQOll',i 

AII0W5to calculate the amount by which 
the dependent va,iable changes when a 
predictor variable changes by one unit 
lholding all other predictors camlan1) 

Just lik.e correlation, jf an expfana10ry 
voriable is a significant predlclor of the 
dependent variable. tt doesn't imp!y 1hal 
the ex.plona1ory voriab~ Is a cause of the 
deper"ldenl vO!ioble. but rather thai if 
accounh 10 lhe ~peciftC distribution 

U I ,,·XI1] ," 
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~ Accepted Ibased on violent crime)
 

Section 8 = strong positive relationship

Qlo "U Population = strong positive relationship

U ..
Vacant = strong positive relationship: ... 
JURHA = moderate positive relationship"o!!c-" Probation/Parole = moderate positive relationshipc.g

,,0 
Ql> 

Rejected (based on violent crime) 
0. Top to% of Rental Prope,iies w/highest crime = 
U
Ql negligible relationship
 
u
 
<t Median Income = negligible relationship 
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Spatial Relationship 
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Multiple Regression Results. 
Dependent Variable"'" Violenl Crime 

RSquare = .37 

Sig. =.000 c_- .- 
.- 1tJr·.. 
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Analysis: Violent Crime 

37% at violent crime variation is explained by this set at 
variables 

Section 8 has the strongest ettect on violent crime, tollowing 
by JURHA, Vacant Units, Population, and 
Probationers/Parolees 

For every unit increase in a respecttul variable, we can 
predict the tollowing change in crime 
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Multiple Regression Results: 
Dependent Variable =Property Crime 

R Square = .184 

Sig. = .000 
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Multiple Regression Results: 
Dependenl Variable = Olher Crime 

RSquare = .36 

Sig. =.000 
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Analysis: Property Crime 
Over 18% ot property crime variation is explained by II)!, set of variables 
Population ha' the strongest eftect on property crime. following by Vacant 
Units. Seclion 8. ond JURHA 
Proba1ion/Parole not statistically significant 
For every unit increase in a respectful variable. we con predIct the following 
change in crime 
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Analysis: ther Crime 

36% at other crime variation is explained by this set of 
variables 

Vacant Units have the strongest effect on other crime. 
following by JURHA. Section 8. Probationers/Parolees. and 
Population 
For every unit increase in a respectful variable. we can 
predict the following change in crime 
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Summary 
It is evident that fram all the 
cantributing factars in the 
model. based on averaged 
Unstandarized Coefficient 
Beta. Section 8 has the 
greatest impact on all the 
combined crime categories. 
following by Vacant Units. 
Population Density. JURHA. 
and Probation/Parolees 

As the Section 8 and JURHA 
are administered by the 
same entity. combining these 
two variables linto one helps 
us even better depict this 
distribution 

Levels 01 Impacl on Crime 

l~ 

Levels of Impact on Crime 

33% 

16% 18% 
11 
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Summary 

There could be many reasons causing such 
impact. Examples are: 

Poverty 
Social disorganization 
Persisting unemployment 
Organizational policies and procedures 

To find out whether our variables are 
actually causing crime in our city, we would 
have to design another study that would 
include the set of variables proven to cause 
crime and control for them In the new 
model 
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Geographic Distribution of Calls 
for Service in Relation to Crime 

Strang po>ltive relalianship between CFS and bath Viale'l' and Pra;:>er~1 

Climes 
Very ;trong positive relationship between CFS and Other Crimes 
Results are statistically significant 
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Geographic Distribution of Calls 
for Service in Relation to Crime 
Cal~ for Service Predctlons 
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Calls for Service Data Analysis 
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Calls for Service Data Analysis 

CFS IN RELATION TO PUBLIC HOUSING SUMMARY 

Calls for Service: Extra Palrol &. Traffic Sfops Excluded Y2011 
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ails for Service Analysis 

Facts: 
Distribution of calls for service in 2011 was 
highly concentrated at and around public 
housing 
Regression results indicate that Public 
Housing accounts for at least 34% of the 
distribution of CFS, when controlling for 
Population Density, Vacant Units, and 
Probation/Parole. 
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Rec 'mendafiors to the Administration of 
the Cil of JoneSbOfG 

Address social ills
 
related to
 

I criminal activities
 

Address 
AlcoholR€duce Reduce and.............
Poverty Unempl 

~QI'II~ IP;J.O".r·Druglevels oyment ~Jlops,Depend .....,.,...1011lUnO'¥.. o. 
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Containment {prevent 
the expansion of crime) 

0_c....
SocjQII <ed.<:. 

ell_lac L~GI ..,......,..-. .... 

ails for Se ice Analysis 
CFS REGRESSION RESULTS SUMMARY 

CORRELATION RESULTS 
VACANT UNITS, POPULATION DENSITY, AND SECTION 87 STRONG POSITIVE 

RELATIONSHIP TO CALLS FOR SERVICE 

PR08ATrON/PAROLE AND JURHA o7MODEPATE PELATIONSHIP TO CALLS FOR SERViCE 

R SQUARE = .53 P = .Goo 
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Recommendations 10 the Police 
Department 

• Social Disorder 
• Incremed mitdemeonor arresf.$. IOClJ\ing on onfoccement of public: order vlolotiom 
wch a~ Public Orin.ing OnJg Dealing, and loitering 

• tncrecned tool and b.ieyde polrof 

• Mayor " 1i001\Ing Sl\l'dy Advbory CommlttM 
• ~',mp and rnpierneont the Cril'TMl Hoi Spol Reduction A Prevention Program 

• CHl!!K bod:Qrovnd ct\edt 
• Continue l!!'ducalion 00 drug ond alcohol re~tan<;.e 

• R.eq~t change.... tn JURHA manogement polk;.jll!'S 

• Apply Rkk Terroin Mod~J,~ 10 ~n"'y ol.,,,,r polenhoJ nor span. 

"11"":/0" .a 

7/17/2012
 

17 



00 N 
rl 
o 
N 
-.......
 
r--. 
rl 
-.......
 
r--. 

rl 

c 
.0 
V)
 
U'I
 
::l 
U 

.!:!2 
0 
.........
 
Vl 
C 
0 
+
U'l 
()) 
::l 
(3 

~ 
;; 


