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Abstract. Terrorism is a serious trait of significance with the increasing number of casualties and migrants across the globe.
Migration becomes a controversy when economic crisis and resource sharing add fuel to the fire of security. Migration and
terrorism are affined, says the news-reports from Syria and Iran. This research generates a study on the impact of terrorism on
migration and refugee crisis. It also tries to throw light on the secularism of terrorism as against the common notion that
countries with Islam as the major religion are more prone to terrorist attacks. A linear model is created from the datasets
obtained from the World Terrorism Database and the United Nations Migration Database. Attribute columns of major religions
are added manually from web resources. The association between number of terrorist attacks, number of emigrations and major
religion is then studied. The correlation between the terrorism and migration ratio is then studied. This is helpful to tackle
refugee crisis and also the religion-based stigma that remains reciprocated to the former. The correlation between terrorism and
migration isn’t linear. Moreover Islam isn’t the only religion that has caused terrorism. Causes such as brain drain are a
reasonable trigger behind migration.
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L. INTRODUCTION

Data mining is the process of extracting knowledge from the vast amounts of data supplied to the system, says Silwattananusarn and
Kulthidatuamsuk [1]. The process of data-mining inclines in line with machine learning, databases and statistical-sciences. In this
field of knowledge extraction, perceptive relational models are generated by applying intuitive methods. A data-mining system
itself does not transform to knowledge. The deeply relevant fields are subjected to excerption and then the affinity between these
attributes is identified to afford a data-mining model. As per the studies of Margaret H Dunham, [2], the different steps in a data
mining model include pre-processing, model generation, interestingness and complexity considerations, accuracy predictions, post-
processing and finally ideating the analysis. Patterns are discovered usually using cluster analysis, anomaly detection, association
rule mining and sequential pattern mining. The patterns generated can be used in machine learning and predictive analysis. Stumme
and Wille [3] suggests that data archaeology is an interesting term that is used to describe data mining. Knowledge discovery in data
bases was also coined to term data-mining. R. Aspinall in his book “An inductive modelling procedure based on bayes’ theorem for
analysis of pattern in spatial data” [4] presents the idea that Bayes’s Theorem as well as regression analysis was used to generate
pattern in the old times. As the size of data grew, also did the technology to analyze it. Automated processing techniques such as
neural networks and genetic algorithms began to be used since 1950s, depicts the ‘Neural Networks — History’ [5].Decision trees,
decision rules helped in selecting choices based on the rules generated. From the “History of Support Vector Machines’ [6] we have
identified that Support vector machines also began to be popular by the 1990s.The models which are generated as a result of data
mining activities are finally deployed into similar available datasets. All the domains where data-mining is used have already
defined their future strategy of data-mining usage. From the studies of Wasan, Bhatnagar and Kaur [7], we understand that the
patient-volume analysis, disease-spread analysis etc can be easily performed using modern day data mining tools. Market Basket
analysis is a common mining technique that is useful both in super-markets, education, customer relationship management,
manufacturing engineering, fraud detection, intrusion detection, lie detection, customer segmentation, banking, corporate
surveillance, research analysis, criminal investigation, bio-informatics etc[8]. Incompleteness of data, distributed data and
complexity of data are the main challenges when it comes to dealing with data mining[9].Data visualization is another deciding
factor of the quality of data mining techniques. Data mining tools such as Weka, Knime, DataMelt, ELKI etc are JAVA based
.There are also data mining tools such as Rapidminer, Orange, Apache Mahout, MOA,KEEL,RATTLE etc.

This study would be highly beneficial to the government authorities who are keen to find reasons behind migration. The study of RE
Lucas on the Internal Migration in developing countries [10], is a clear indicator that migration can be a result of environmental,
cultural, economic, political or social reasons. A study on the reasons on migration would definitely be an eye-opener for the ruling
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authorities to throw their serious concern on governing issues and the push-pull factor behind migration. The studies on American
renaissance poses a necessity to find out if chain migration has a serious impact on the migration story[11]. Migration wouldn’t
always have a positive aim such as connecting the world. It isn’talways turning the world into a global village. This exemplifies the
need of a study on causes of migration.

Terrorism is a terrific thought today. With an increasing number of terrorist attacks and related events, the number of migrants from
Syria has increased. That is from a pre-war population of 22 million,4.8 million are displaced in locations outside
Syria[12].Terrorist activities aim at creating fear among the masses. In the study, The History of Terrorism; From Antiquity to Al

Qaeda by A Merari, it is identified that it was during the French revolution of 18th century[13] that the word terrorism was first

used. Terrorism is regarded as a crime in most countries. The studies of University of MaryLand has shown that, almost 140000
deaths have been recorded from 2000 to 2014[14].Terrorist activities can be classified as civil disorder, political terrorism, non-
political terrorism, quasi terrorism, limited political terrorism, official terrorism etc. The reasons behind terrorism can be political
effect,religious beliefs etc[15].Some terrorist incidents have also been caused to create revenge against ideologies and beliefs.
Assurance of financial stability is also leading the youth today into terrorist activities.

The developing and under-developed nations have severe chances of being affected by terrorism because of the unavailability of
resources to fight back terrorism[16] suggests St.Louis. That signifies the main reason why migrations happen at a greater extent
from these countries. This research is thus a study on the impact of terrorism over migration. There is a common notion that there is
linear correlation between terrorism and migration.

This correlation is analysed using a linear model. Moreover there is another notion on the religion-base of terrorism activities.
Migration is always an event in response. The generator event can vary. The proliferation of migration depends on the sweep of the
generator event. The proportion of population affected by the event, the geographical nearness of neighboring countries, the age of
the affected population, the education level of the citizens, the impact level of the incident etc are just a few parameters that decide
the extend of exodus[17]. The Diaspora can also be the result of forced displacement rather than voluntary shift. The migration
policies of different countries can also be a driving factor. In those countries where poverty is the stimulation behind migration, the
former can be the result of corruption, lack of education, epidemic diseases, population, unemployment, debt, poor administration
etc. When the causes of migration remain unpredicted it is necessary to scrutinize the recent newspaper reports from Syria. The
country has seen its highest migration rates after the Syrian civil war, ie approximately 13.5 million migrants as estimated by the
United Nations Organization in 2016[18].This study is a clear report on migration as a brunt of terrorism. As per the 2016 Global
Terrorism Index, Iraq is the country with maximum number of terrorism incidents[19]. According to the list of countries with net
migration rate, produced by the World Bank, the migration rate of Iraq is 16.65% which is a high index on the list. The confluence
of the above mentioned indices show that there is a correlation between terrorism and world-wide migration. The study aims to find
this extend of migration.

Shocking images of Aylan Kurdi can be remembered only with a heavy heart[20]. The study has shown that the share of Islam in the
perpetration of terrorism cannot be denied[21]. Though the other causes can be political, cultural or social. The Dar al-Islam and
Dar-al-Harb are the ideologies that reinforced the thought of an Islamic world[22]. The western influence on the world was seen by
the Muslim community as a forfeit for disobeying the words of the prophet. The re-Islam-isation based on Shariah-laws was the
summoned solution. The creation of an Islamic state has from then become the agenda. With the increasing concern over the impact
of terrorism, it’s necessary to understand the secularism of terrorism as well. Thus this research searches for the majority religions in
those countries affected by terrorism to generate an effective model to study secularism of terrorism.

1. PROBLEM STATEMENT AND PRELIMINARIES

One kind of classification algorithm for data-mining isID3 Algorithm. Short-comings of ID3 Algorithm is generated to obtain a
more efficient 1ID3 Algorithm[23] by Tan,Qi and Wang. The information gain formula is improved to create the best division
property. The collected data is then classified to generate the decision tree. The generated decision tree has less branches and lower
height, has a speedy tree generation and also reduces space consumption. A classification model first generates label under which
data can be chatacterised.ID3 Algorithm is top-down, greedy and inductive learning method[24].The attribute with the largest
information gain is chosen as the classification attribute. An improved ID3 Algorithm proposes the uses of property with the largest
information gain as the key attribute. Ant colony clustering works with the layman principle of ant colony creation. The ants who
find food at the nearest location generate a chemical following which other groups of ants find the shortest possible route to the
destination[25].

The terrorist attacks on 11 September 2011 have created a greater impact on national level security. Analysis can be performed on
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structured data using traditional techniques such as association analysis, cluster analysis, classification, prediction and outlier
analysis. Entity extraction is the process of obtaining data from available resources. Clustering can be used to identify groups that
have performed similar kind of crime and also categories crimes according to the available knowledge of people’s performance.
Concept space algorithm is sometimes used to generate association between entities in criminal forensics. Frequently occurring
item-sets are found out using association rule mining. The patterns thus created are developed as rules. Frequently occurring
sequences are identified during, sequential pattern mining. Sequential pattern mining is significant for time stamped data. Deviation
detection or outlier detection is a methodology that helps to identify the variations that occur in the given data. Common properties
among entries are found out and are organized into classes. A fully developed training and testing data is essential in the case of
classification so as to increase the predictor accuracy. String comparators as the name indicates are another methodology of crime
data analysis. Entity extraction, association, prediction and pattern visualization are methodologies for crime data
mining[26].Centrality measures such as degree, between-ness and closeness are measured to find out the key members in each
group.

Extending database analysis to large databases, letting grow the database technology into newer data dimensions, creating
automated searches and creating legible patterns and models from data are the challenges mostly faced by the data-mining industry
today .The need of the hour is not to create new data-mining tools but to create highly specialized solutions[27]. Disciplined
approaches have to be generated together to bring together data mining and data warehousing approaches. It is necessary to
understand ,how to retrieve necessary data from the huge amount of data available[28].To improve the quality of human intelligent
decision making ,it can be possible to replace human analyst intervention with machine analysis.

A. Proposed Methodology
Table 1.Proposed methodology of study

Data Collection e Global Terrorism Dataset
e United Nations High Commission for Refugees Dataset
Data Pre-processing e Nullified 133 columns from terrorism dataset due to irrelevance of the topics

e Nullified 4 columns from migration dataset due to irrelevance

e Merged terrorism dataset rows based on country wise terrorist attacks each
year

e Combined the terrorism and migration dataset on the base of country wise
estimates

e Added column name Islam to denote with 1 if the majority religion was
Islam

Building Knowledge models e Evaluation of linear model generated

from the attack statistics and the migration statistics

e Correlation study on the number of terrorist attacks and religion base of
attacks

Model Evaluation e Linear model that is generated is studied

e Co-relation statistics studied

e  Shapiro Wilk test results studied
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Collection of data from the global
terrorism dataset and the United Nations
High commission for Refugees dataset

l

Nullification, merging ad addition of
columns of the combined datasets of
terrorism and migration

Extraction of data model and analysis of
data

Figl. Process Flow Diagram
B. Data Collection
The data for the research is the combination of two datasets, namely the Global Terrorism Dataset and the UNHCR Refugee dataset.
The data from the both the datasets are collected only for the years from 2013-2016.Global Terrorism Database is a collection of
Terrorism incidents from 1970 onwards[14].The dataset consists of statistics till 2016.1t is preserved by the National Consortium for
Study of Terrorism and Responses to Terrorism at the University of MaryLand. The refugee dataset is from the United Nations High
Commissioner for Refugees. Both the GTD Database and UNHCR Database were last updated in 2017 [29].

C. Data Pre-Processing

The data collected is from the global terrorism dataset and has 57196 observations for 135 variables , out which 133 columns are
removed as only the most relevant columns are taken into consideration. The columns which are considered for analysis are
iyear(the year of attack),country code(the code used to identify each country and country name. The data for the years from 2013 to
2016 are only extracted from the dataset as analysis is done on migration data during the same years. The data generated from the
terrorism dataset is converted to country-wise and year-wise frequency of attacks using the table function in R.

In the UNHCR refugee data, has 96064 observations of 7 variables. The dataset columns including Country or territory of asylum or
residence, Refugees assisted by UNHCR, Total refugees and people in refugee-like situations<sup>**</sup>,Total refugees and
people in refugee-like situations assisted by UNHCR are nullified to fabricate a subset consisting only of the pertinent attributes like
country-name, year and number of migrants.

D. Building Knowledge Model

After pre-processing, the GT Dataset reduces to 57196 observations of 3 variables and the UNHCR dataset reduces to 96064
observations of 3 variables. The implementation is done using the R tool. The migration data set is further strained to match with the
country names in the global terrorism dataset. The number of attacks from the terrorism dataset with the number of refugees from
the UNHCR dataset is put together into a linear model. Here a linear function of explanatory variables is studied.
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1. RESULTS AND DISCUSSION
The correlation between the number of terrorist attacks and migrations from each country yield 0.4 , which clearly indicates that
there is a positive correlation between both. The direction of relationship between the variables is clearly positive[30]. Positive
correlation is obtained when being assessed using all three types of correlation including Pearson, Kendall and Spearmans.

Linear Model Fitted to Data
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0.0e+00 1
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countries2$ Number of terrrorist attacks’

Fig.2 Linear model generated between number of migrants and number of terrorist attacks across countries

The adjusted R-squared value obtained,from the linear relationship between number of terrorist attacks and the number of
migrants,is 0.179 indicating that 17% of variation in number of terrorist attacks can be explained by number of migrants.
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Fig.3 The plot of linear model generating residual versus fitted, residual versus leverage scale location and normal quantile to
quantile distribution.
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Prediction of Quantitative response becomes easier with a linear model[31].For the first linear model evaluation, number of terrorist
attacks are taken as the predictor variable and the second variable is taken as the response variable. Residuals contain the difference
between the actual observed response values and the values predicted by the response variables. The normal g-q plot forms a
symmetric but fat-tail distribution indicating that the distribution is normal.

Residuals vs Leverage
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Fig 3 .The residual versus fitted graph for number of terrorist attacks and the majority religion as Islam
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Fig 4.The residual versus fitted graph for number of terrorist attacks and majority religion as christianity
The graphs pinpoint to the influence of the 55th and 89th observations in the dataset.

V. CONCLUSIONS

Though the graphs resemble the same shapes be it Islam or Christianity as the majority religions, the influential observations are
Irag and Pakistan, both being Islamic countries. Thus not all Islamic countries can be breeding grounds for terrorism as against the
stigma associated with the religion base of terrorism. As the result of residual of linear model plot is centered around 0 ,the finding
that the model fits the data well is unraveled[32]. 17 out of 100 migrations are caused by terrorism , which is serious issue to be
looked upon.

The impact of growth of terrorism is also influenced y the modern media. As per the Forbes reports the deadliest terrorist groups in
the world are Islamic States, Taliban, Al Shabaab and Boko Haraam in order. The media presence of these groups is really
suprising. The internet search volume of IS is 2,10,000 per month whereas the search volume of Taliban is 49,500 per month.
Proportional to their positions the search volume of Boko haraam is 33,100. As a future enhancement the media impact of terrorism
and migration would e studied.
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