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High Frequency (coded numerically)

0

Moderate Frequency (coded numerically)

Low Frequency (coded numerically)

A Common 
Approach...

• Identify Locations and Frequencies of Collisions



 Context of high frequency neighborhoods versus moderate and low frequency areas. 

A Common 
Approach...

• Identify Correlating Factors and Formulate Hypotheses

Poverty ~ Collision Frequency 

Schools ~ Collision Frequency 

Housing ~ Collision Frequency 
Police ~ Collision Frequency 

Parks ~ Collision Frequency 



A Common 
Approach...

• Perform Regression Analysis and Evaluate Results

Frequency of collision    

Estimate of numerical constant

Numerical coefficients 

Values of k independent variables 

Estimate of error (residual) in predicting frequency of collision 

WHERE:



A Common 
Approach...

• Questions?

 Is this an appropriate investigation method into the spatial context of childhood 

pedestrian collisions?

 What problems may arise from using this method?

 What can be done to resolve these issues?



 Problem: Grouping neighborhoods based on frequency of collision and neighborhood context 

begins to take the “space” out of a “spatial” analysis.

 Solution: Taking underlying population values into account, identify adjacent locations 

(clusters) that have statistically significant high or low values.  

A Common 
Approach...

• Problem and Solution: Spatial Autocorrelation

Problem Spots?  Large 
number of collisions but 

small populations.

Ideal locations?  Few 
collisions despite large 

populations.

Problem Spots?  Large 
number of collisions and 

large populations.



 Problem: The value of the dependent variable at one location can be impacted by the values 

of the independent variables at that location and at neighboring locations (spatial lag).  The 

residuals across spatial units may also be autocorrelated (spatial error).  These forms of 

spatial autocorrelation may lead to inflated coefficients and/or a better model fit.   

 Solution: First, detect any spatial lag or spatial error and then account for spatial 

autocorrelation in the regression analysis. 

Add more variablesLogit [Probability(Outcome)]

InflatedInaccurate R2

A Common 
Approach...

• Problem and Solution: Spatial Autocorrelation



Example
• ESDA and Childhood Pedestrian Collisions in Hartford, CT

 ESDA
 Exploratory spatial data analysis (ESDA) is a sophisticated method for detecting spatial 

patterns in data (clusters) meant for incorporation into statistical models. 

 Objective
 Demonstrate the utility of ESDA in exploring the impact of specific variables on 

childhood pedestrian collisions in Hartford, CT.

 Data 
 Dependent Variable: frequency of childhood pedestrian collisions determined by 

Hartford census tract, 2005 – 2006.

 Independent Variables: contextual variables by census tract (poverty, education, 

schools, public buildings, housing characteristics, children per square mile). 

 Methods
 Model statistically significant clusters using GeoDA.

 Perform regression analysis when accounting for spatial autocorrelation using GeoDA.



Example
• ESDA and Childhood Pedestrian Collisions in Hartford, CT

 Taking underlying population values into account, use a local indicator of spatial 

autocorrelation (LISA) to determine statistically significant clusters.        



Example
• ESDA and Childhood Pedestrian Collisions in Hartford, CT



Example
• ESDA and Childhood Pedestrian Collisions in Hartford, CT

 Perform regression analysis; diagnostics indicate need to account for spatial 

autocorrelation.



Example
• ESDA and Childhood Pedestrian Collisions in Hartford, CT

 Perform regression analysis; diagnostics indicate no need to account for spatial 

autocorrelation.



Conclusion
• ESDA and Childhood Pedestrian Collisions in Hartford, CT

 Spatio-Temporal Analysis
 ESDA could be used to investigate the changes in the number and location of high 

versus low clusters over time.

 ESDA could be used to investigate the spatio-temporal characteristics of childhood 

pedestrian collisions, which has important ramifications for injury prevention. 

 Conclusions
 ESDA provides validity to spatial patterns using statistical significance.

 ESDA provides a more robust examination of statistical relationships.


