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ABSTRACT

Spatial data mining techniques offer optimal efficiency in
Received: 26 January 2024 scenarios demanding thorough examination and extraction of results from extensive data
Reviewed: 15 April 2024 sources. Emergency calls, due to their gravity and the involvement of rescue and emergency
Revised: 24 April 2024 forces, present a scenario well-suited for geographical data mining. Typically, environmental
Accepted: 21 May 2024 science and geography researchers employ models such as ordinary least squares (OLS)

regression to understand spatial relationships between variables. However, OLS has
limitations, particularly at the local scale, prompting the utilization of Geographically

KEYWORDS: Weighted Regression (GWR) in this study to address these shortcomings.

Emergency and Rescue Centers (YIETEER This study employs OLS and GWR methods to analyze the relationship between the
Geographically Weighted high volume of emergency calls in Dallas, USA, and the influencing factors. Various statistical
Regression tests were employed for evaluation. Dependent variables include the number and dispersion
Geospatial Information of emergency calls, while independent variables encompass population, education levels,
Ordinary Least Square peak call hours, and distance from the city center. Spatial-statistical analysis and mapping

were conducted using ArcGIS Pro software.
[EFINEEY Results indicate that population, education levels, distance from the city center, and

* Corresponding author peak call time respectively exert the greatest influence on the occurrence of emergency calls.
& mh vahidnia@sbu.ac.ir In the OLS method, Koenker and Jarque-Bera indices, assessing model stationarity and
@ (+9821) 29902281 residual normality respectively, did not yield satisfactory results. Evaluation of both OLS and

GWR models revealed an R”2 value of approximately 0.61 for GWR and 0.41 for OLS,
suggesting greater proximity to reality in the GWR model. Spatially, the weight of population
parameter is higher in central city areas, while the weight of peak call time parameter is more
pronounced in northern, southern, and western regions. Additionally, the weight of education
level parameter is higher in southern parts of the city.

Collectively, the identified factors exhibit a cumulative effect on the occurrence
of emergency calls, enabling prediction of future occurrences. Leveraging these insights,
appropriate tools can be devised for optimal management and control of regional issues.
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Fig. 3: Regression with ordinary least square method and one independent
variable
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Table 1: Results of ordinary least square method taking one independent

variable
p-value jlais 5 Jaitewl glas )  yiio
p-value value Standard error Coefficient Variables
0/000020 90/344745 395/390706 Intercept
0/000000 0/020526 0/224094 Population
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Table 2: Obtained statistics based on different tests on the ordinary least square
model
polie Jsd BB jolas 6)Lo'| sl asls
Amounts Acceptable values Statistical indicators
0/284337 >0/5 Multiple R-Squared [d]
0/281952 >0/5 Adjusted R-Squared [d]
0/000000 <=0/05 Joint F-Statistic [e]
0/000000 <=0/05 Joint Wald Statistic [e]
0/000010 >0/05 Koenker (BP) Statistic [f]
0/000000 >0/05 Jarque-Bera Statistic [g]
ol Sl [ ike' i iteri
4793/668585 b bl o> Akaike's Information Criterion

As low as possible (AlCc) [d]
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Fig. 4: Test of normalization in OLS model using one independent variables: Histogram of standard deviations (Right); Prediction graph (Left)
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Fig 5: Regression analysis using ordinary least square method with four independent variables
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Table 3: Results of obtained values for four variables using ordinary least square

method
p-value ,lais 5 laitinl glas oy [FYUELo
p-value value Standard error Coefficient Variables
0/000671 855/729122 -2946/297808 Intercept
0/000000 0/026573 0/315667 Population
Max Call
0/000041 51/612667 216/324785 Time(s)
0/000022 0/030054 -0/130698 Education
0/000030 0/001980 -0/008470 Distance(m)
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Table 4: Statistics obtained from various tests on the ordinary least square
method with four independent variables

seolie 3 6 polie sl sl sl
Amounts Acceptable values Statistical indicators
0/408744 >0/5 Multiple R-Squared [d]
0/400781 >0/5 Adjusted R-Squared [d]
0/000000 <=0/05 Joint F-Statistic [e]
0/000000 <=0/05 Joint Wald Statistic [e]
0/000011 >0/05 Koenker (BP) Statistic [f]
0/000000 >0/05 Jarque-Bera Statistic [g]
4742/203199 onb oSelas b Akaike's Information

As low as possible Criterion (AICc) [d]
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Fig. 6: Test of normalization in OLS model using four independent variables: Histogram of standard deviations (Right); Prediction graph (Left)
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