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Abstract: Today, data is generated and fed in massive amounts from countless sources.
In  the  field  of  urban  services,  this  can  lead  to  the  emergence  of  many  issues  and
problems  in  order  to  provide  appropriate  relief  services  with  sufficient  speed  and
accuracy.  Therefore,  data  mining  and  information  extraction  in  order  to  provide  a
suitable solution and improve services to citizens is inevitable. In this research, using
the general G-statistic and the general Moran's statistic, the clusters were examined and
evaluated in terms of frequency. Moran's statistic was also used to identify and reveal
the behavior of events in terms of spatial dispersion distribution pattern. By examining
the distribution map of events, a comparison and final evaluation was made annually.
The evaluation results show that the distribution pattern of spatial dispersion is similar
in each year and its similarity percentage reaches 95% on average.
Keywords: Spatial and temporal clustering, G* and Moran's statistical indices.

1. Introduction

Nowadays,  due  to  the  presence  of  location-based services,  various  social  networks,
smart phones, etc.,  accessing data in large volumes has become easy  [1-3]. Most of
these data have a spatial component and can be easily accessed through their metadata
[4-6].
Therefore, many researchers have been trying to extract useful information from these
data  using  analytical  and  data  mining  methods  [7-10].  Clustering  algorithms  are
classified  based on  the  cluster  model  [11-13].  Clustering  algorithms are  commonly
classified into 4 main types: segregated, hierarchical, density-based and model-based.
Zeng and colleagues at the University of Texas, USA, used accident management data
and identified the hot spots of accidents on the main highways of the city by using the
Gi* statistic. In this research, Zeng et al have successfully identified clusters of high
severity accidents from more than 30,000 accidents recorded from 2006 to 2008 [14].
Grubesic  et  al.  in  2008  concluded  that  nowadays,  with  the  advancement  of  spatial
information systems, many innovative approaches have been created to identify crime
areas. Many hot/cold spot analysis techniques consider the spatial and temporal aspects
of mass as distinct entities.  As a result  of ignoring space and time interactions,  the
chance of  criminal  events increases.  The purpose of Grubesic  et  al.'s  research is  to
perform calculations and appropriate statistical measures to identify and compare the
spatial and temporal traces of robbery and assault crimes [15].
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In 2015, Alvarez et al investigated the swine flu epidemic in the East using spatial and
temporal analysis methods. They found that apart from the spread of the disease at the
farm level and in terms of nutrition, the spatial and temporal spread of the disease also
plays  a  very  important  role  in  its  spread.  They used the  place  and date  of  disease
outbreak using general techniques and directed tests and local methods to calculate and
evaluate the disease outbreak in the first 10 months [16].
According to  the  mentioned materials,  the  approach of  this  research  is  to  use  data
mining algorithms  [17] in order to evaluate emergency events, extract the pattern of
occurrence of events.

2. Study area

The statistical  population used  in  this  research was  free  data  sets  in  location-based
social  networks  or  research  databases  published  through  reliable  sites  [18,  19].
Therefore, after reviewing the free data set, the criminal events of the urban services of
the city of New Orleans, Louisiana, in the United States, were investigated. The data set
studied in this research is the criminal incidents of different urban services in the city of
New Orleans, Louisiana, USA. This research includes incidents that are reported to the
New Orleans Police Department through various call services during a year. The call
service data set of accidental incidents involving the police of the city of New Orleans
in 2012-2016 in these 5 years is shown in Table 1. Also, basic urban maps such as: the
layer  of  urban streets  or  land use  was used  from OpenStreetMap software  and the
official government website of New Orleans (Figure 1).

Table 1- The number of contact events of random events of the data set in each year
Year
s

Total number of
calls

Number of calls related to
the accident

Number  of  data
outliers

Number of final
calls

2012 493375 19017 49 18968
2013 463624 19899 23 19876
2014 435125 20239 2 20237
2015 419738 21436 34 21402
2016 389942 21634 58 21576
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Figure 1- Urban base map of the studied area
3. Analysis of spatial distribution pattern of events

The clustering chart based on the general G statistic calculates p-value, z-score and G
index  for  all  data  every  5  years.  The  P-value  obtained  in  each  year  indicates  the
probability of the data being random, which is zero. The positive value of z-score and G
index also shows that the data have positive spatial autocorrelation. Of course, it should
be kept in mind that the z score is greater than 1 and indicates that the data is not
normal.  Since the volume of data  is  high and the data  is  univariate,  numerical  and
without scale, there is no need to normalize the data  [20, 21]. Calculations of the G
statistic for each year can be seen in Figure 2.
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Figure 2 - Up/down clustering diagram with general G index

According to G statistic calculations, p-value in the data set of random events is equal to
0 and z-score is greater than 1 and positive. From a statistical point of view, the z-score
value is positive and greater than zero, and it shows that clustering towards high values 
(hot spot) is more intense  [11, 22]. If the z-score is negative and smaller than zero, it
statistically indicates that the intensity of low values (cold spot) is higher in this data set
[23].

4. Raster evaluation and analysis of cluster map of events

The hot spot method of crash data is known as a method that uses black and white spots,
crash  prone  areas,  and  identification  of  potentially  problematic  sites  [24].  This  has
experienced a higher than normal number of incidents during the observation period.
The crash data hot spot  method can be used as a sieve to minimize the number of
locations that require further security inspections  [25-27]. Also, this method helps the
efficiency of safety investment resources to create appropriate corrective measures.
Now, according to the implementation method of this research, in order to reveal the
type  of  semantic  connection between random events  and the distribution pattern  of
random  events,  G-statistics  was  used  [28-30].  Hot/Cold  Spot  clustering  map  was
prepared using ArcGIS software.  This software first  obtains the p and z  values  and
calculates the Gi index of the data clustering map based on the Gi index. In the cluster
maps of every 5 years of random events, the Gi index was obtained between 0 and +3.
Gi index greater than 0 indicates positive statistical significance between events and a
maximum of  3+ hot  spots.  Gi  index equal  to zero indicates the lack of  statistically
significant relationship between the events [31]. Considering that there is no negative Gi
index in the maps, there are no cold spots in the clusters. In fact, random events are
obtained  every  5  years  in  such  a  way  that  either  the  events  have  no  statistically
significant relationship or this type of statistical relationship is positive and indicates hot
spots (Figure 3).
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Figure 3- Spatial cluster map of 5-year random events using the Gi index

Now, the hot/cold clustering map of random events has been converted into a raster
based on the Gi index so that a more accurate statistical comparison of random events
can be obtained over the course of 5 years. Here is a comparison of raster maps based
on their defined characteristics and a distance tolerance to evaluate the values  of the
desired characteristic or characteristic. The hot/cold map of random events is converted
into a raster and the value of each pixel is introduced as the Gi index number. Therefore,
our criterion for comparing raster is this index. Also, the desired feature is to compare
the pixel value, which is checked every two years in terms of the Gi index and the
number of pixels with the same and different values is obtained.

5. Conclusion:

What was found in the spatial evaluations is that statistically, the difference between
Moran's statistic and G-statistic clustering is insignificant. In this paper, when our data
were numerically univariate, Moran's statistic and G statistic presented a similar pattern
of  dispersion.  During  the  5-year  period,  the  number  of  accidental  incidents  has
decreased,  but  the  areas  of  accidental  incidents  in  the  city  are  still  standing.  This
behavioral pattern of random events and similar spatial dispersion has been repeated
over 5 years.
Therefore, it can be said with an average confidence percentage of 95% that hot spots
indicate  a  high  density  of  random  events  in  that  location.  The  highest  density  of
accidents  occurred  in  several  main  highways  and  freeways  of  the  city  and  their
intersections, which are among the accident-prone spots in the city. In this research,
random events in terms of time have been done using specific methods, but there is a
need to use other methods and open source software and compare the results with each
other. In this research, only the number of calls to urban services has been investigated
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and evaluated. Therefore, urban events, especially in the field of accidents, from the
databases of other institutions and organizations should also be used and investigated in
the research. As a result, it is possible to increase the accuracy and accuracy of analysis
and evaluation of events.
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