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ABSTRACT

Spatial outliers are those observations which are
inconsistent with their surrounding neighbors,
Identification of spatial outliers can lead to the discovery
of unexpected, interesting, and useful spatial patterns for
further analysis. One draw-back of existing methods is
that normal objects tend to be falsely detected as spatial
outliers when their neighborhood contains true spatial
outliers, Chen D et al propose a suite of spatial outlier
detection algorithms to overcome this disadvantage{8].
In this paper, the census report 2011 for Tamil Nadu state
is taken to analyze gender equality (i.e.) number of

females per 1000 males using spatial outlier detection.
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1. INTRODUCTION

Spatial data mining {1] [4] is the process of discovering
interesting and previously unknown, but potentially
useful patterns from large spatial datasets. There has
been a lot of research focusing on various spatial/spatio-
temporal data mining tasks, including spatial clustering
, spatial classification , spatigl outlier detection ,spatial

. hotspot detection, spatial/spatio-temporal association
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rules (such as collocation and co-occurrence) discovery
etc. Among them, spatial outlier detection, which airns at
finding out locations where data observed are significantly
different from other locations in the proximityina
large data set. An  outlier [2] is a observation which deviates
so much from other observation as to arouse suspicions that
it was generated by different mechanism. Outliers in the spatial
data canbe classified into three categories: set-based outliers,
multi-dimensional space-based outliers and graph-based
outliers, A set-based outlier 1s a data object whose attributes
are inconsistent with the atiribute values of other objects ina
given data set regardless of the spatial relationships. Both
multidimensional and graph-based outliers are spatial outliers,
that is, data objects that are significantly different in attribute
values from the collection of data objects among spatial
neighborhoods. The goal of cutlier detection is to wmcover
the different mechanism. The identification of outliers can
lead to the discovery of useful knowledge and has a number
of practical applications in areas such as credit card fraud
detection, severe weather prediction etc. Spatial outliers are
those observations which are inconsistent with their
sirrounding neighbors. In identification of spatial outliers,
attribute space is generally divided into two parts, non-
spatial attributes and spatial atiributes. Spatial atiributes
record the information related to locations, boundaries,
directions, sizes, and volumes, which determine the spatial
relationships between neighbors. Based on the
neighborhood relationship, non-spatial attributes can be
processed to identify abnormal observations. They are

different from traditional outliers in the following aspects.

- Traditional outliers focus on global comparison with the
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whole data set while spatial outliers pay more attentioxﬁo 1. Tor each spatial point x7 , compute the  nearest

local differences among spatial neighborhood. Traditional neighbor set NN (x7), the neighborhood function

outlier detection mainly deals with numbers, characters, g{xi ) = median of the data set

and categories, whereas spatial outlier detection processes {f(x) : xeN Ni (xi)}, and the comparison

more complex spatial data such as points, lines, polygons, function }
and 3D objects. Spatial outlier detection plays an important hi = h(xi) = fixi) -e(xi). :
role in many applications including weather forecast,

military image analysis and traffic management. 2. Let # and o denote the sample mean and sample

Standard deviation of the data set tht, k2 ,..,

Recent work by Shekhar et al. introduced a method for _
hn}. Standardize the data set and compute the

detecting spatial outliers in graph data set [6]. The
absolute values

method is based on the distribution property of the

| difference between an attribute value and the average ¥ ; = ,}1[ K
T attribute value of its neighbors. Several spatial outlier G

detection methods are also available in the literature of fori=1,2,.., n

spatial statistics. These methods can be generally grouped

into two categories, namely graphic approaches and 3. Fora given positive integer m, let i1, i2,..., iz be
quanﬁtative tests. the m indices such that thelry values in {yI V2.,

Yn} represent the m largest. Then the m
Major drawback of existing system is that some true

outliers are ignored and false outliers are identified. To S-outliers are x71 , xi2 ,..., Xipy -

avoid this here, we are using the Median algorithm [8].

Table 2 shows the results using the algorithm with
So, this algorithm can detect only the true spatial outliers.

parameters k = m = 2, compared with the existing

II. ArL.GORITHMS approaches. As seen, the three proposed algorithm is

(MEDIAN ALGORJTHM) ! accurately detect S1, $2 as spatial outliers. In this table,

the rank of the outliers is defined in an obvious way. For

Algorithm is an non-iterative algorithm which uses example, in iterative 7 and z algorithms, the rank is the

median as neighborhood, thus reducing the negative order of iterations, while in both z and Median algorithms;

impact caused by presence of neighboring points with the rank is determined by the y value.

very high/low attribute values,
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_ g Sex- Ratio (Number
Rank in istrict of Females per
2011 1006 males)

2011

i The Nilgiris 1041

2 Thanjavur 1031

3 Nagapattinam 1025

4 Thoothukkudi 1024

5 Tirunelveli 1024

6 Thiruvarur 1020

7 Artyalur 1016

8 Pudukkottai 1015

o Karur 1015

10 Tiruchirappalli 1013

11 Kanniyakumari 1010

12 Virudhunagar 1009

13 Perambalur 1006

14 Vellore 1004

i 15 Coimbatore ) 1001

{ I6 Sivaganga 1000
17 Dindigul 998
18 Tiruvannamalai 993
19 Erode 992
20 Madurai ’ i 990
21 Theni 990
22 Tiruppur 088
23 Namakkal 986
24 Chennai : 986
25 Viluppuram 985
26 Kancheepuram ) 985
27 Cuddalore 984
28 Thituvallur : 983
29 Ramanathapuram 977
30 Krishnagiri - 956
31 Satem 954
32 Dharmapuri 046

Tablel.Ranking of Districts by Sex-Ratio for the Year 2011

The graphical representation of table1 for ranking of districts of Tamil Nadu state, India by sex-ratio for the year 2011
is shown in figure1.The true outliers detected by using the Median algorithm is iltustrated in figure 2.




Gender Equality Analysis In The Census Report 2011 For
Tamil Nadu Siate By Using Outlier Detection

8 Outher B

undeuteyq
wisfes
Ligeuysin)

© weandeyeueiiey

AnjleAnsyL
atojeppn)
weindaalpues)
tweanddnjia
leuusy)
expjeweny
Anddnar
aLy

leanpey

apouy
I2[eeuueAny
n3puig
esuedeals
2103eqUio)
aldo|ep
Anjequiessd
leBeunypnaip
e neAue|
fieddesyonag
ey
leyoypnpng
AnjeALy
Anaeansyl
HaARUMIL
IpopinylooyL
weunjede ey
anaefuely]
SLIZIN 3YyL

1060

Districts

Figurel. No of fernales per 1000 males as per Tarnil Nadu Districts




Gender Eqi.iqlify Analysis In The Census Report 2011 For
Tamil Nadu Siate By Using Quilier Detection

otttliers

1 Gutiier’;&\

£ True

undeuneyg
wajes
LISeLysty|
weandeyeue wey
Injjeanaiyy,
alojeppn)
 weandaatpuey
wenddnjip
lPUuRLY)
[epeiueny
anddna
INEHTE

enpey

apo.3
IB|RLWELILBA R
[n31puig
esugdeals
2401eqUI0Y}
BI0[BA
©anjequiessd
JeSeunypnaa
LeumyeAjuue)y
[jjeddesyonagg
Aney
lenopinpng
anjeduy
ATLBATLL
JPARUMIL
IpPnpyIooYy L
weupniededeny
Anaefuey|

SIS 3Y1.

Districts

Figure?. Ranking of Districts by Sex-Ratio for the year 2011 with Detected Outliers

1060




Gender Equality Analysis In The Census Report 20711 For
Tamil Nadu State By Using Outlier Detection

HI1. EXPERIMENTS {

We empirically compared the detection performance of
Chen D et al. proposed methods with the z algorithm
through mining a real-life census data set. The
experiment results indicate that the algorithm can
successfully identify spatial outliers ignored by the z

algorithm and can avoid detecting false spatial outliers.

In this experiment, we tested various attributes from
census data compiled by Indian Census Bureau [9]. The
attributes tested include the ranking of districts by sex-
ratio, 2011. We first ran the two algorithms (z, median

algorithm) to detect which districts have abnormal sex
ratio. There are 32 districts in the Tamil Nadu, India, We
show the top 10 districts which are most likely to be the

spatial ontlier’s in Table2.

Experimental results from other attributes also show that
the median method is more accurate than the non-iterative
algorithm in terms of falsely detected spatial outliers [6].
For running the algorithms and generating more results,
Chen D et al. refer interested readers to, where they
developed one software package which implements all

the existing and proposed algorithms.

R;gl;lin District Se}f)}%z:::;l(eNs‘;?: *
1000 males)

2011

1 The Nilgiris 1041

2 Thanjavur 1031

3 Nagapattinam 1025

4 Thoothukkudi 1024

5 Tirunelveli 1024

6 Tiruppur 988

7 Narmakkal 086

8 Chennat 986

9 Viluppuram 085

10 Kancheepuram 985

Table2.The Top Ten Spatial Outliers detected by Median

1V. ConcLusions

In this paper we have analyzed the census report 2011
for every district in Tamil Nadu ‘state, the number of
female births per 1000 male births by using spatial
outlier detection, Chen D et al., propose spatial outlier
detection algorithm to analyze spatial data: algorithm based
on median. By using this algorithm, we have found the

true outliers by analyzing number of females per 1000
males in the district of Tamil Nady, India and generated
the graphical representations. The experimental resulis
confirm the effectiveness of the approach in reducing the
risk of falsely claiming regular spatial points as outliers,
which exists in commonly used detection methodologies.
Furthermore, it carries the important bonus of ordering

the spatial outliers with respect to their degree of outlierness.
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