Crime Hot Spots & Spatial Regressions
(Eau Claire County, Wisconsin)
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Regressions Hot Spots

Hot spot analysis gives a set of weighted features and identifies
statistically significant hot spots and cold spots. In order for a value to be
a statistically significant hot spot, a feature will have a high value and be
surrounded by other features with high values.

All Crimes

. Abstract
General Information
The purpose of this study is to run multiple regression models for different
crime categories in Eau Claire County to explore the geographic relationship
between crime and a suite of explanatory variables. Crime was categorized by
year (2003-2009) and type for a total of 63 datasets including the following: sex
offense, drugs, burglary, personal/violent, disturbances, traffic-OMV, property
crimes, and OWIs. Each record in the dataset includes the crime, geographic
location, liquor outlets, and 2000 census data. All of the crimes and liquor
outlets were geocoded by street address, and then the crimes were separated
Into the different classifications that where joined to the 2000 census block
groups. Geocoding rates were very high in each of the years ranging between

95% and 96%. Independent variables include percent white, percent no | owsr* | Sspatially Lagged R*2 | Increase |
education, number of liquor outlets, percent unemployed, median household
income, and percent higher education (post high school). Our results will
compare the difference between ordinary least squares regressions and
spatially lagged regressions, and potentially indicate a spatial relationship
between crime and the suite of explanatory variables.
|
MATERIALS AND METHODS —— Rrackett

Data Analyses

Multiple regression models were run for different crime categories per census block in Eau Claire County
to explore the geographic relationship between crime and the suite of explanatory variables.

The crime data was separated into eight categories: sex offense crimes, drug crimes, burglary/theft crimes,
personal/violent crimes, disturbance crimes, traffic-OMV crimes, property crimes, and OWI.

All R?s increase from OLS regression to spatially lagged regression
- Average increase in R% was 0.08
- R? increased the most in property crimes
- R?increased the least in sex offense

Study Site
The sample for this study is comprised of 66 census block groups. A total of
42,060 recorded crimes took place in Eau Claire County, Wisconsin between
the years of 2003 and 2009. According to the US Census Bureau, Eau Claire
County has a 2009 population estimate of 99,409.

Property Crimes

*R? increased the most in this crime classification

*R? increased from 0.4326 to 0.6388 which is an increase by 0.2026
*Property crimes are spatially pegged to median household income,
liguor outlets, and percent no education (all explanatory variables are
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significant)
Eau Claire County Dependent Varisble _____|independent variable __[std. Errorof Est. [3____[std. Eror [t ___[Probability "2 Log Likelihood [Akaike _[schwarz

Property Crimes 03-100LS _ |Constant | 99151 20017| 53575| 54162] 0] 043%|  -245058| 498.115| 506.874
| |MedianHouseholdincome | | -0000s| ooooa 44933) o | 0} [ |
| ouorOutles | | 12708) o202 43387 o | | [ |
| |percentNoFducation | |-2553%61] 106.2430| 24035) 00192 | | [ |

DependentVariable _|independent Variable _|Std. Errorof Est. |8 |std.Error|z |Probability |R"2 __|LogLikelihood |Akaike [Schwarz |
Property Crimes 03-10Spatial |Count | ~ 7.9115| 06007| 01032 58194] 0] 06388|  -233.078| 476.156| 487.104
| consta | | 11e87s| 48s08| 23902] oowe8) | | [ |
| |MedianHouseholdincome | | -00002) o -26913] o0oo7a) | | [ |
| touorOutles | | 1342 o027 599 o | | | |
| |percentNoFducation | |.160.0187| 830562] 2035) _o0o419] | | [ |

Drug Crimes

*This crime classification had an average increase in R?

*R? increased from 0.4583 to 0.5155 which is an increase by 0.0572
*Drugs are spatially pegged to liquor outlets and percent white (they are
significant variables)

*Percent unemployed was not a significant variable

Graph 1: Crimes with Addresses
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Graph 1 shows the number of mappable crimes has on average increased
annually, but the percent of recorded mappable crimes has also increased.
Only 65 percent of recorded crimes in 2003 had mappable address which
Increased to 100 percent in 2009 when it became standard practice for police
to record addresses.
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Sex Offenses

*R? increased the least in this crime classification

*R? increased from 0.1008 to 0.1134 which is an increase by 0.0126
*Percent white and percent no education were not significant variables
In describing the locations of sex offenses

*Sex offense crimes happening in 2005-2007 had addresses

redacted by the police department.
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Table 1 shows the number of crimes per year for each crime classification.
Table 2 shows the percent of crimes per year for each crime classification.

Table 1: Number of Mappable Crimes Table 2: Percent of Crimes
Classifications per Year per Year
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Concerns about the list of crimes available from the police department
Included that some addresses were not recorded after a crime occurred, and
some addresses were recorded incorrectly and were unable to be geocoded.
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Conclusion

This research concludes that spatially lagged regressions are better at predicting the locations of crime
because they take into account the distance between the polygons and assumes that touching polygons are
more similar than polygons separated by other polygons. In another words, if one census block group has a
Table 3 shows the number of crimes with incorrectly recorded addresses. higher rate of crime the adjacent block groups would also have higher rates of crime (Crime Cluster). The

Table 3: Number of Crimes with Incorrectly Recorded Addresses regressions show that socio-economic and other variables can explain the approximate locations of crime In
. [2003|2004| 2005| 2006| 2007| 2008| 2003 Eau Claire county. Hot spot analysis provided for a few different crime classifications show that the majority

Number of Add"essles ....... of crime happens in the city of Eau Claire with crime reducing with increasing distanced from the city. This
Recorded Incorrectly | 157 182 | 205 | 285 | 228 | 234 | 245 research will be formatted into a professional article and published later in the year.




