
 Volume 4, Issue 1, 2026 
 

  

https://ijssbulletin.com                        | Nazir et al., 2026 | Page 948 

 
INTEGRATING CHANGE DETECTION AND SOCIAL NETWORK 

ANALYSIS FOR DECISION SUPPORT SYSTEM USING ASSOCIATIVITY 
METRICS IN NODEXL 

 
Zaeem Nazir1, Kanza Zahra2, Afrasiyab Ali3, Khalid Hamid*4, Khalid Saeed Siddiqui5, 

Muhammad Waseem Iqbal6, Amarah Ghani7,  Saira Afzal8 

 

1,7Department of Computer Science, University of Narowal, Narowal, Pakistan 
2Department of Computer Science, Berkeley City College, USA 

3Department of Computer Science, Chicago College, USA 
*4, 6Department of Computer Science and IT, Superior University Lahore, Lahore, 54000, Pakistan 

5Department of Computer Sciences, The Imperial College of Business Studies Lahore, Bahria Chowk, Canal Bank 
Road, Lahore-53720 Pakistan 

8Department of CS and IT, The Sahara College Narowal. Narowal. Pakistan 
 

1zaeem.nazir@gmail.com, 230083051@cc.peralta.edu / kanzazahra.624@gmail.com,  
3mi44199@mail.harpercollege.edu & afrasiyabali2003@gmail.com  *4khalid6140@gmail.com, 

5khalidsaeedsaddiqui@gmail.com, 6waseem.iqbal@superior.edu.pk, 7amarahghani126@gmail.com, 
8sairaafzal322@gmail.com 

 
Corresponding Author: * 
Khalid Hamid  
DOI: https://doi.org/10.5281/zenodo.18335456  
 

                 Received                     Accepted                     Published 
                       27 November 2025                        08 January 2026                          22 January 2026 

 
ABSTRACT 
Social network analysis has become a fast growing body of research that has gained momentum 
since the beginning of the 2000s.   The current research paper provides an integration scheme with 
the help of decision-support systems that combines the methods of change detection with social 
network analytic techniques.The email messages of Mrs. Hillary Rodham Clinton, the former U.S. 
Secretary of State, are the subject of analysis based on both personal and professional email 
messages.   In 2015, Clinton was put under budgetary examination regarding using personal email 
addresses to conduct non-governmental work when she was in office.Other critics and critics of the 
government claim that this use is contrary to federal procedures, which are supposed to provide 
quality record keeping of government action; this led to a progression of Freedom-of-Information 
legal cases involving emails exchanged over her personal server. On Monday, August 31, the State 
Department published what to date remains the highest volume of Clinton emails totaling almost 
7,000 pages; the files were accessible as PDF.   In our empirical study we use the NodeXL tool to 
analyze the email messages of 2011-12 and calculate the indices of closeness centrality, betweenness 
centrality, eigenvector centrality, and PageRank.Though these issues have been addressed by 
previous researchers, our research has added to the issue by conducting a more accurate analysis of 
these centrality measures by further considering the concept of associativity centrality in the nodexl 
framework. It is based on the analysis of the data that is represented as a clean and standardized 
CSV representation, obtained in an online repository. 
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INTRODUCTION  
The theoretical tool that is used to analyze the 
relationships among group actors and their 
relationships is called the Social Network 
Analysis (SNA). SNA allows a quantitative 
division of the informational patterns that 
develop in time and space. SNA offers a 
powerful analytical tool by defining roles in 
assemblies, comparing subgroups or performing 
structural tests of large organizations [1]. In 
addition, it has willingly extended its uses to the 
allied forces thus boosting command and 
control operations [2].The intensive growth of 
temporally indexed social network information 
in recent years has led to the implementation of 
advanced tools that are used to extract 
communicative data out of e-mail servers and 
other internal organizational repositories in an 
abstract way [3]. This feature helps analysts to 
build a multiplicity of network interpretations, 
which can be daily, weekly, yearly and so on, of 
an organization. With the extent of observed 
social network phenomena booming, the 
necessity of sophisticated methods to identify an 
indication of significant change is growing. 
Paradoxically, even significant changes might 
not be sufficient in various practical purposes 
[4]. 
Organizations and associations are dynamic in 
nature; their structures, formative processes and 
patterns of communication may change over 
time. These changes may be sudden, such as 
restructuring of corporations, or slow, as in 
adapting to the environment or altered role of 
an individual. These ongoing transitions tend to 
reflect core subjective movements in an 
association and may give pointers to several signs 
of development. However, there is still a 
minimum standard of change that is normal 
within any organization that is constantly in 
operation, and is indicative of the normal day to 
day changes. Successful Social Network Change 
Detection is based on the criterion of developing 
measures that can indicate significant changes in 
the presence of normal variability [5].The 
existing approaches to identifying change in the 
social network are limited. Hamming distance is 
widely used in binary systems to measure the 
distance between pairings of nodes [6], whereas 
weighted networks are measured using 
Euclidean distance [7]. Although these methods 
are sufficient to measure the differences in the 

static configurations, the methods fail to 
measure the underlying stochastic distributions. 
Therefore, analysts can overlook actually serious 
changes and confuse them with accidental 
changes. Social Organization Change Detection 
seeks to overcome these weaknesses by providing 
a statistically significant model and stronger 
recognition tactics.The associations may take the 
form of a continuum of systems, between 
informal interpersonal relationships up to 
formal processes of organization, including the 
ideas and resources of individuals, as well as the 
responsibilities, beliefs, and other measures of 
individuals, all part of organizational set-ups. 
This systems aggregation is called a Meta-
organism [8]. A prominent benefit of modeling 
organizations by means of meta-systems is the 
possibility to measure and model 
interdependent organizational behavior. In 
addition, the network visualizations provide an 
appealing visual depiction and hence enhance 
the understanding of the organizational 
dynamics. 
Supposing that we agree with the assumption 
that the associations are defined in terms of 
meta-systemic connections, the longitudinal data 
that have been collected on the association can 
be exploited in order to instantiate the instances 
of networks. Due to systematic deviations in 
behaviour and errors in gathering information, 
an empirically derived network can be a little off 
the network of association in an organization. 
How, at that point, could we identify measurably 
needed changes within this Meta-organize 
representation? This paper suggests a focused 
method of the social networks, and there is an 
opportunity to expand it in the future to include 
other dimensions of networks. Rapid and slow 
changes have far-reaching consequences of 
vitality and growth of industrial and corporate 
ecosystems, and even of social networks 
themselves.The apparent stochasticity that is 
manifested in the form of varying 
communication patterns with time, is subject to 
underlay stochastic processes, which determine 
link formation in the network. All these 
determinants combine to bring about changes 
either of positive or negative events. The 
scientific question of detecting the change of the 
social network therefore is the quest of observing 
networks to determine when they undergo 
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major structural changes and the mechanical or 
causal processes that cause them. Intersection of 
SNCD (Social Network Change Detection) and 
SNA (Social Network Analysis) is a research field 
in active development and study [9]. 
 
LITERATURE REVIEW 
Introduction to SNA 
Social Network Analysis means to investigate the 
features of the distribution relations either as a 
whole or just as a single individual. The social 
network analysis methodology has formulated 
the precise measures of many quantitative 
concepts that used for a long time in the study 
of society but remained vague due to them 
because of the separation in concepts and 
measures. Moreover, Social Network Analysis 
also serve as the robust tool for identifying the 
changes in the patterns of the group structures 
both data obtained from small groups, survey 
research from small groups like towns, villages, 

traffic, and other different regions. In the past, 
the more study on social networks is mostly the 
study of personal networks [10]. A study says that 
total of 41 cases of tuberculosis was detected in 
the period of two years from May 2006 to 
December 2008 in a British Columbia public 
stressed with the trials of alcoholism and use of 
medication. Due to these restrictions, the 
epidemiologists suggest the use of social network 
in the outbreak. Social-network analysis can 
recover case outcome in susceptible people by 
using structured interviews that recognize high-
risk conducts, places of a social clump, and the 
people who entitled in obsolete contact locating. 
In the outbreak it was premeditated, social-
network analysis outstripped contact locating in 
recognizing a plausible source case and people 
afterward beleaguered for a compliment 
[11][12]. Following figures shows the SNA of 
Tuberculosis Outbreak: 
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Background of SNA Tools and Techniques 
Social network analysis tools widely used to 
recognize, investigate, envisage or simulate 
nodes and edges (relationship or interaction) 
from several kinds of input numbers comprising 
precise mockups of social networks. There are 
numerous tools accessible for investigation of 
social networks. The Worldwide Net for Social 
Network Analysis (INSNA) sustains a massive 
list of software sets and archives [13][14]. 

Subsequent are the brief detail around specific 
tools of the SNA.  
Networkx is Python linguistic software for the 
formation, operation and the training of 
construction and roles of the multifaceted 
networks. Through this tool, it is possible to 
weight and stock networks in official records 
setups, can produce numerous kinds of arbitrary 
and definitive systems, examine network 
arrangement, shape network mockups, 
inducement networks, and a lot of this. 

Figure2: Questionnaire of Social Network  

 

Figure1: Locating Contact 
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Networkx contains several characteristics as 
scientific facts structures for grids, dIGraphs, 
and multIGraphs. Nodes can be "whatever" (e.g., 
manuscript, pictures), Ends might clasp random 
facts (e.g., masses, time-sequences), Typical 
graph procedures, Network construction, and 
investigation processes, etc. (Networkx 
http://Networkx.lanl.gov/index.html.) [15] 
Gephi is a collaborative conception in addition 
to investigation podium intended for altogether 
classes of systems, dynamic plus tiered grids. 
Turns scheduled Windows, Linux besides Mac 
OS X. Gephi is an instrument meant for persons 
that need to discover and recognize grids. 
Similar to Photoshop nonetheless intended for 
facts; the manipulator interrelates by the 
depiction; operate the structures, outlines, and 
colors to disclose concealed stuff (Gephi 
https://gephi.org) [16]. 
Pajek is an extensively cast-off Software designed 
for illustration systems, Pajek likewise has 
investigative abilities and might be used to 
calculate maximum significance methods, 
recognize structural hovels, block model, and 
many like this (Pajek vlado.fmf.uni-
lj.si/pub/networks/pajek). 
IGraph is a permitted software package intended 
for generating an operating grid. It contains 
operations designed for normal grid philosophy 
difficulties like least spanning trees and net 
stream and likewise implements procedures 
similar to public arrangement exploration. The 
well-organized application of IGraph permits to 
tackle graphs through lots of nodes and ends. 
IGraph could be mounted by way of archives 
intended for C, R, Python, and Ruby (Graph 
IGraph.sourceforge.net).  
 
Brief Introduction to SNCD 
Social network information is getting 
continuously more typical. Longitudinal system 
information can be openly found in a semi-self-
governing path from various sources like the 
web, messages, and online journals. 
Longitudinal informal community examination 
is winding up bit by bit pertinent to the 
investigation of online citation arrange 
frameworks, web motion pictures, strong web-
based diversions (multi-player), patent databases, 
email, and telephone situated systems and some 
more. Present methodologies of recognition of 
an adjustment in social network, however, are 

limited. Hamming separation [17] is regularly 
utilized in binary systems to measure the 
distance between multiple systems. Euclidean 
separation is similarly utilized for personal 
network (Smith and Pinter‐Wollman, 2021) 
[18][19]. Although these means may be operative 
at measuring a change in static networks, there 
are deficiencies of fundamental numerical 
dissemination. This averts an expert from 
finding a statistically significant variation, as 
contrasting to regular and false vacillations in 
the network. Jaccard records are used by SIENA 
(Nunner et al., 2021) users to measure the 
number of incomings from one remark of 
network pane data to the subsequent. The 
amount of turnover can specify essential 
structures of data along with an actor-oriented 
model are probable to have conjunction 
problems. This directory is not perfect for 
perceiving network change for the same motives 
as done by the Hamming. The numerous 
regression counterparts MRQAP (Stolze et al., 
2021; Ho et al., 2021) and the quadratic process 
of a task have been used for detection of the 
operational correspondence and liken networks 
in the sense of their relative relationship. This 
approach does not use for the detection of 
changes in the network statistically, however; the 
process can be possibly used for such purpose as 
this is not much trivial task. Markovian methods 
to longitudinal network investigation like 
SIENA are useful approaches for demonstrating 
evolutionary change and defining operational 
influences that certainly put effects on network 
change; though, these replicas can have 
conjunction problems in the existence of 
adequately substantial sudden changes. These 
prototypes also undertake a necessary estimate 
procedure inside the network to drive change, 
and mockups all changes that necessitate some a 
priori information of the change. SNCD is a 
procedure of observing systems to decide when 
huge changes to their network structure happen 
with the goal that investigators and specialists 
can all the more effectively look for potential 
reasons for change[20][21][22][23]. The SNCD 
method applies to any degree of the network 
irrespective of either it is a graph scale or a node 
scale ration. In the paper for discussion drives 
the authors' emphasis on graph scale procedures 
somewhat than node scale procedures to 
examine variations in the network as complete 

http://networkx.lanl.gov/index.html
https://gephi.org/
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as divergent to fluctuations in the level of impact 
of a specific mediator. For instance, for every 
time retro, there is used the middling of the 
sandwiched between (Mahadevi et al., 2022) over 
all nodes in graph somewhat than the 
sandwiched between of a separate node. The 
normal middling can offer awareness into group 
solidity and the circulation of unceremonious 
control through the association. Authors 
likewise demonstrate SNCD by mass, middling 
intimacy, and normal eigenvector significance 
(Kumar et al., 2021; Schäfer and Owhadi 2021). 
Over, these trials offer somewhat different vision 
into cluster solidity. These four trials are elected 
as they are typically used in the collected works 
and signify numerous possible procedures 
obtainable for change discovery. Supplementary 
procedures like the extreme, lowest, and the 
average nonconformity of the overhead node 
level procedures are measured in computer-
generated experimentation to discover 
restrictions of the projected 
technique[24][25][26]. 
 
Introduction to DSS 
The people have no mutual opinion around 
DSS not just people managers and experts also 
not agree on a common point about DSS. 
Decision support systems are the systems that 
give the information about making the decisions 
to experts or managers. DSSs are a chunk of the 
information management systems that support 
organizers, analyzers, and directors in the 
decision-making method. These systems might 
deliver a unique idea from different decision-
making situations (Khodashahri and Sarabi, 

2018). Fundamental DSS stuff is their regarding 
on system capability to support decision making 
to familiarize trickily and surge thoughts around 
decision-making situation by access to figures 
and decision making appropriate mockups. 
Both the hardware-software used in DSS 
scheduling fragments support DSS 
administration (Maleh et al., 2021). These 
systems use Herbert Simon prototype. This 
model has three phases the first one is 
intelligence, the second is design, and the last 
one is the selection. Generally, DSS used in the 
first phase that is intelligence which aims is to 
know issues and plan a resolution. DSS is a 
collaborating, elastic, and pliable computer 
centered tied through a complete record and the 
decision producer's visions foremost to correct, 
implementable decisions in resolving issues that 
may not be acquiescent to administration. 
Therefore, a DSS provisions compound decision 
production and upsurge the efficacy. DSSs 
planned as employers might use these systems 
unswervingly. DSS has the well-intentioned 
software (Lu et al., 2021) [27][28][29]. 
 
DSS as Information System 
Information System (IS) is a group of linked 
features that gathers grips and scatters facts and 
material and delivers a drive entree response 
[40][41][42]. One division of information 
systems particularly in administration decisions 
is operative by gathering the required material 
and figures a commercial information system 
that comprises TPS, MIS, and DSS. Since this 
arrangement, the scope of this paper is just 
concerned with the decision support system.  
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METHDOLOGY 
Implementation of Proposed Methodology-
SOPs  
Integrated SOPs: 
1. Collection of Data [30][31] 
2. Data Preprocessing [32][33] 
3. Dataset Construction [34][35] 
4. Import to NodeXL 
5. Calculate chosen network centrality 
metrics (closeness, betweenness, eigenvector, 

PageRank) for a certain number of temporal 
distributions [36][37]. 
6. Construct a line chart per temporal 
distribution [38][39] 
7. Compare results with factual 
happenings [43][44] 
Preprocessed Data Sets (Monthly)  
In our proposed methodology, we took a sample 
of data from January 2012 to December 2012. 

 

 
Figure 4: Proposed Methodology 

 

Figure 3: Components of DSS 
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RESULT AND DISCUSSION  
Advanced Network Metrics: 
Betweenness centrality 
Betweenness centrality assumes a vital job in the 
investigation of interpersonal organizations, PC 
systems, and numerous different kinds of system 
information models.  In the instance of 
correspondence organizes the separation from 
different units is not the main imperative 
property of a unit. What is more essential is 
which units lie on the briefest ways (geodesics) 
among sets of different units. Such units have 
command over the stream of data in the system. 
Betweenness centrality is helpful as a proportion 
of the capability of a vertex for control of 
correspondence. Betweenness centrality shows 
the betweenness of a vertex in a system, and it 
quantifies the degree to which a vertex lies on 
the most limited ways between sets of different 
vertices. In some certifiable circumstances, it has 
an essential colossal job.   

Determining betweenness is primary and direct 
when single geodesic interfaces each combine of 
vertices, where the halfway vertices can control 
correspondence between sets of others. Be that 
as it may, when there are a few geodesics 
interfacing a couple of vertices, the circumstance 
turns out to be more convoluted and the control 
of the halfway vertices gets fractionated.   
Closeness centrality 
Closeness centrality is an auxiliary proportion of 
the significance of a hub in a system, which 
depends on the group of its separations to every 
other hub. It catches the fundamental instinct 
that the closer a hub is to every single other hub, 
the more essential it is (Bavelas, A. 1950). 
Fundamental centrality with regards to social 
diagrams was first considered in 1948 by. The 
exemplary definition estimated the closeness 
centrality of a hub as the backward of the average 
separation from it and was proposed by 
(Sabidussi 1966). 
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Figure 7: Data set of betweeness from 2011 to 2012. 
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Figure 8:  Data set of closeness from 2011 to 2012. 

 
Eigenvector centrality 
Eigenvector centrality is a measure of the 
influence of a hub in a system. Eigenvector 
centrality is the expansion of degree centrality. 
The degree centrality of a hub essentially checks 
the aggregate no of a hub that are associated, yet 
in eigenvector centrality, not just consider the 
aggregate no of nearby hubs likewise think about 
the significance of the contiguous hub. In 
eigenvector centrality, not all associations are 
equivalent. Overall, associations with affected 
individual will loan a man more impact than 
association with less impacted people. In this not 
just the associations are imperative additionally 
the score of the associated hub. That is figured 
by surveying how all around associated a person 
with the parts of the system with the best 
availability. People with high eigenvector scores 
have numerous associations. Eigenvector 
centrality is just overwhelming the eigenvector of 
the nearness network. 
 
PageRank 
PageRank is a connection investigation 
calculation that doles out a numerical weight to 
each protest in the data organized, with the 
reason for "estimating" its relative significance 
inside the question set. 
The 2012 Benghazi attack was an organized 
attack against two United States government 
facilities in Benghazi, Libya. At 9:40 p.m., 
September 11, members of Ansar al-Sharia 
attacked the American diplomatic compound in 
Benghazi resulting in the deaths of U.S. 

Ambassador to Libya J. Christopher 
Stevens and U.S. Foreign Service Information 
Management Officer Sean Smith. At around 
4:00 a.m. on September 12, the group launched 
a mortar attack against a CIA invasion 
approximately one-mile (1.6 km) away, killing 
CIA contractors Tyrone S. Woods and Glen 
Doherty and wounding ten others. At the 
request of the CIA, top U.S. officials initially 
determined attacks as the results of a 
spontaneous protest triggered by the recently 
released anti-Muslim video, Innocence of 
Muslims. Later investigations revealed that the 
attack was deliberate. The US quickly expanded 
security worldwide at political and military 
offices and started exploring the Benghazi 
assault. Despite constant allegations against 
President Obama, Hillary Clinton and others 
included, it was not demonstrated that they or 
some other high-positioning Obama 
organization authorities had acted 
inappropriately. Four profession State Division 
authorities were censured for denying demands 
for extra security at the office preceding the 
assault. Eric J. Boswell, the Partner Secretary of 
State for Conciliatory Security, surrendered 
under strain, while three others were suspended. 
In her job as Secretary of State, Hillary Clinton 
hence assumed liability for the security slips. On 
August 6, 2013, it was accounted for that the 
U.S. had documented criminal accusations 
against a few people affirmed to be associated 
with the assaults, including volunteer army 
pioneer Ahmed Abu Khattala. Libyan and U.S. 
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authorities have depicted Khattala as the 
Benghazi pioneer of Ansar al-Sharia. The U.S. 
Bureau of State assigned Ansar al-Sharia as an 
association in January 2014. Khattala was caught 

in Libya by U.S. Armed force Uncommon Tasks 
Powers, who were acting as a team with the FBI, 
in June 2014. 

 

 

 
 
 

Figure 9:  Data set of Eigenvectors from 2011 to 2012.  
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Figure 10:  Data set of Page Rank from 2011 to 2012 
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Figure 11: Top Actors by Page Rank Centrality 

 
 

 

 
Figure 12: Geopolitical Interaction Network 

 
Table 1: Findings with Justification 

 Highest scoring 
node 

Justification 

January Closeness: 
Betweenness: 
Eigenvector: 
Page Rank: 

Syria: Protests Exaggerate (Jan. 1):  A 88-part Arab Legislature 
necessitates the rapid extraction of Arab Association canopies in 
Syria by examining the fact that the management proceeds to 
crackdown on adversaries, in spite of the screens being in the nation.  
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 (Jan. 11):  President Bashar al-Assad shows up in broad daylight 
unexpectedly since the uprising started, expressing gratitude toward 
the group for supporting him. In the meantime, a journalist from 
France is killed amongst a stabbing at a top government gathering in 
Homs. 

February Closeness: 
Betweenness: 
Eigenvector: 
Page Rank: 

Syria: Action Prevention by Russia and China (Feb. 4): In order to 
stop the cruelty in Syria both the countries China and Russia veto a 
slog by the Collected Countries Security Meeting. The veto ensues 
only short time later the Syrian army report an ensnarement on 
Homs city. The Security Commission cast a ballot 13 to 2 for goals 
backing a Middle Easterner Association harmony design of Syria. 
China and Russia poll in contradiction of the goals, considering it 
an infringement of Syria's power. Up until this point, the 11-month 
uprising of Syria has caused in losses of 5,000, which is excess loss. 
Tension surge between Israel and Iran (Feb. 13) due to succession 
of attacks: In Georgia and India, the Embassy of Israel work force 
stand the objective planes. The spouse of ambassador of Israel with 
a car driver are injured. The assaults are like those as of late utilized 
on Iranian atomic researchers, assaults Iran has faulted for Israel. 

March Closeness: 
Betweenness: 
Eigenvector: 
Page Rank: 

Netanyahu and Obama Journeys to the U.S. to be present in the 
Critical Meeting (Mar. 5):  Executive of Israel named Benjamin 
Netanyahu drives to the city Washington to inspect the country Iran 
along with Obama. The Aim of gathering, President urges Benjamin 
to stretch discretion and the European Connotations’ oil authorizes 
shot earlier making military move. The pioneers neglect to 
harmonize the answer in managing atomic risk of Iran; 
notwithstanding, they fix agreement to exertion to verbose the 
warmed discussion around Iran in the U.S. also, Israel. An 
authorized of the White House defines the conference as "friendly, 
straightforward, and serious." 
Assad Reach agreement to Cease-Fire (Mar. 21):  The  Security 
Committee of United States subjects a top-level articulation support 
an arrangement sketched out by previous UN Secretary-General Kofi 
Annan that to a great extent reflects the proposition expedited in 
Nov. 2011 by the Middle Easterner Association. The arrangement 
approaches the Syrian government to quit murdering regular people, 
take part in chats with the restriction, pull back powers from the 
roads, and start a progress to an equitable, political framework. The 
both two countries, which had earlier vetoed objectives condemning 
Bashar al-Assad, guarantees the record. Assad admits the declaration 
and agreements to break in fighting. He far along utters he will 
withdraw troops from urban communities until the 10th of April. 
Numerous eyewitnesses are suspicious, in any case, that he will follow 
through on his guarantees. The UN appraises that around 9,000 
individuals have slaughtered in the battling yet in Syria. 

April Closeness: 
Betweenness: 
Eigenvector: 
Page Rank: 

Syria: Undefined Cease-Fire Instigates (April 12):  An UN 
supported truce starts in Syria. No assaults by government powers are 
accounted for. 
 (Apr. 13):  A large number of Syrians protest around the country. 
The exhibitions are viewed as a test for the day-old truce. 
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 (Apr. 18):  While UN agents endeavor to achieve a concurrence 
with the Syria on the most proficient method to monitor the truce, 
government powers stabbing the Homs. 
(Apr. 19): The United State General Secretary, Ban Ki-moon, 
transcribes a message to the concerned Committee, Syria takes not 
objectified each of ladders of the break in fighting. 

July Closeness: 
Betweenness: 
Eigenvector: 
Page Rank: 

Turbulence Lasts in Syria by way of Militaries Fault (July 2):  In one 
of the major armed submissions meanwhile the revolution in Syria 
ongoing, eighty-five Syrian soldiers spurt to southern Turkey. The 
deserting battalions integrate one all-purpose and twelve lower-
positioning soldier of rank. 
 (11th July): The Syria envoy to Iraq, Nawaf, abandons from Baghdad. 
In doing as such, Charges turns into the main noticeable figure to 
challenge the Syrian government. 
 (July 19):  Battling turns out to be more violent in the city Damascus 
among the Armed force and resistance powers. Citizens initiate to 
spurt the center. 
Libya Holds First National Election Since Qaddafi (July 7):  1st time 
since Col. Muammar Qaddafi was expelled, Libyans vote in a 
national decision. Something like two individuals was slaughtered 
because of furnished strikes on casting a ballot focuses. In the town 
Kufuor, certain casting a ballot middles nearby because of a 
progressing fight between clans. Regardless of these deterrents, 
turnout is more than 60 percent. 
(July 8):  In election, results demonstrate an alliance driven by 
Mahmoud Jibril is in front of Islamist parties in votes. Jibril is a 
Western-instructed political specialist. His alliance's lead is an 
indication that Libya, in contrast to Egypt and Tunisia, is not 
inclining toward Islamist rule. 
Russia and China Veto U. N. Sanctions on Syria (July 19): Russia 
and China veto a UN Security Gathering goal to force authorizes on 
the Syrian government. The proposed U.N. sanctions were expected 
to push Syria into putting a harmony strategy without hesitation for 
completion its 17-month-old clash. Russian ambassador Vitaly I. 
Churkin clarifies the Russian veto to the council, "We simply cannot 
accept a document which would open the path for pressure of 
sanctions and further to external military involvement in Syrian 
domestic affairs." 

August Closeness: 
Betweenness: 
Eigenvector: 
Page Rank: 

Syria Descends Additional into Interior Fighting (August):  Kofi 
shrubberies as UN exclusive representative to Syria, denoting to 
Syrian administration's denial toward objectify his serenity strategy, 
aggregate cruelty by dissenters, and battle among the Security 
Committee. He utters, "without serious, purposeful and united 
international pressure, including from the powers of the region, it is 
impossible for me, or anyone, to compel the Syrian government in 
the first place, and also the opposition, to take the steps necessary to 
begin a political process." 
 (15th Aug):  The emergency in Syria tumbles into Lebanon while in 
additional of 20 Syrians were clutched in a Lebanese zone.  
 (20th Aug): Obama undertakings armed action in contradiction of 
the Syrian régime in case existing or material arms in Syria are 
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progressed. It is the utmost hazard of U.S. mediation up until the 
fact. 
Egypt Unveilings Bombing in Sinai Peninsula (Aug. 8):  Egypt 
reports his major bombing an inordinate length of time in the Sinai 
Headland. Stabbing airplanes attack at firearms in refuting later 16 
fighters were gunshot then overwhelmed on Aug 5 at an Egyptian 
Equipped Army border. The stabbing on the Egyptian battalions is 
Leader Mohammed Morsi's main tragedies. Morsi commands a 
bombing on the Sinai, due to that slaughters around 20 campaigners. 
(Aug. 12):  Morsi reassigns a limited senior commanders and the 
leaders of each government portion of the Unsurpassed Panel of the 
Army (SCAF), a convincing control in Egypt that has positively in 
control meanwhile the drop of Hosni Mubarak then as of late has 
been in a authority fight through the fresh consistent resident 
management. Blockade aid Mohamed Hussein Tantawi, an authority 
broker of Egypt, is between the innovators Morsi destitute of station. 
Morsi moreover abysses a recognized declaration involuntary 
through the armed that limited the profession of the leader, besides 
objectifies added appeal that unintelligibly encompasses his volume 
and that of  jurisdictive form. The penetrating alteration leads a 
sensible memo that the nonmilitary people management takes 
domesticated regulator of the state. 

September Closeness: 
Betweenness: 
Eigenvector: 
Page Rank: 

Ferocity Leftovers in Syria (1st September):  obstruction soldiers 
clutch a midair base at Deir el-Zour. Together with the base, they 
clasp Syrian soldiers in count 16, arms. 
(September 4):  The UN hearsays that in surplus of 100,000 folks 
escaped Syria in August. The flow characterizes 40 out of a hundred 
of the 234,000 folks who take listed with the UN for support 
meanwhile the fighting in Syria ongoing. The flow of expatriates 
resembles through Commander Bashar al-Assad in beatings on 
different parts in Syria wherever the limit is rock-hard. 
(September 5): Iran recommences circulation military tackle to Syria 
to assistance the government in its fight in contradiction of 
confrontation. Iraq's trade in the mission establishes what slight 
influence the Accumulated Statuses has ended. 
Mobsters Tornado U.S.A Embassy in Libya (11th September):  
Armed firearms tempest the American agency in Benghazi and fire 
and perform U.S.A priest to Libya Christopher Stevens and three 
additional embassy establishments. Stevens, a usually flattered 
representative who was a follower aimed at the constraint in Libya, 
is the key U.S.A priest to be defeated in the streak of compulsion 
meanwhile 1979. The attack games with ruthless oppositions at 
U.S.A administration workplace in Cairo ended the entrance of a 
YouTube film, Uprightness of Muslims, shaped in the U.S., which 
affronted the Prophet Muhammad and chastised religion Islam. 
 (September 14): Specialists after Libyan imprisonment four persons 
who are defendant in the U.S.A administration agency attack in 
Benghazi. U.S.A establishments hope the stabbing may have been 
organized onward of period. Leader Obama initiates to take those in 
custody of the stabbing to evenhandedness. 
Additional U.S.A Embassies Censured done YouTube movie 
(September 13):  The U.S.A administration workplaces in Egypt and 
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Yemen are mugged in opposition ended a movie which marchers’ 
texture injures Islam. Rather similar 15 persons are injured, certain 
by firing, at the U.S. management workplace in Sanaá, Yemen. In 
Cairo, supporters change into the U.S. delegation multiple and slit 
miserable the American Notable. Approximately similar 200 
marchers accumulate at the U.S. worldwide harmless harbor in 
Kuwait. Revelations are moreover detained at U.S. assignments in 
Morocco, Sudan and Tunisia. By the U.S., section in Berlin, 
Germany, an archetypal goes obtainable to be sickening in the stir of 
inaugural a bewildering wrapper. A though far along, the agency is 
partly deflated. 
(September 14):  Stabbings feast all finished the Middle East as 
dissidents stabbing the delegation of German legation in Khartoum, 
the center of Sudan, and change into the U.S.A Administration 
agency multiple in Tunis, the center of Tunisia. In Tripoli, one 
activist is killed in a fight through refuge authorities later supporters 
fixed passion to an Arby's and Kentucky Fricasseed Cowardly. 
Encounters level banquet to Indonesia and Pakistan wherever 
hundreds carry streamers reproachful the UN and the flick 
manufacturers. 

October Closeness: 
Betweenness: 
Eigenvector: 
Page Rank: 

U.S.A Starts Retaliatory Activity against Embassy Attack in Libya 
(October 2):  The U.S. Unique Tasks Order plans information to 
use in the catch of the aggressors suspected in the assault on its 
government office a month ago in Libya. The suspects incorporate 
individuals from Ansar al-Shariah, an Islamist state army gathering, 
and different aggressors with connections to Al-Qaeda. The suspects 
was needed for the September 11, 2012 assault on the U.S. 
Government office in Benghazi, which brought about the passings of 
American envoy Christopher Stevens and three other international 
safe haven authorities. 
(October 15):  in meeting with CNN, Hillary Clinton assumes 
liability for the security circumstance in the Libyan consulate assault 
a month ago. Clinton brings up that she makes the last approach 
political security abroad, not President Obama or Vice President 
Biden. Clinton's meeting comes one day before Obama's second 
discussion with Mitt Romney. Clinton promises to enhance security 
for negotiators, yet in addition says, “We can't not engage." 
Turkey Strikes back Against Syria (October 3):  Turkey smashes 
four focuses inside Syria in striking back over the mortar assault in 
Akcakale, Turkey, which executed five regular people, including 
three kids. 
(October 4):  The Turkish Assembly approves promote military 
activity against Syria. Turkey keeps on terminating cannons on Syria. 
 (October 9):  The U.S.A military sends a team to Jordan to help 
military with Syrian outcasts and to be available on the off chance 
that the Syrian clash keeps on growing. 
 (October 10):  Turkish warplanes drive a Syrian traveler stream to 
arrive under doubt that it is conveying military load. On the way from 
Moscow to Damascus, the fly is constrained down in Ankara, the 
capital of Turkey. Turkish TV reports that assessors discover parts of 
a rocket on board, however experts in Turkey decrease to remark on 
precisely what is found. Turkish regular citizen planes start evading 
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Syrian airspace. The two nations keep on terminating mounted guns 
over the outskirt. 
 (October 13): Turkish flights has been bans from Syria. Russia 
denies that any weapons were installed the caught Syrian traveler 
stream. In the meantime, the battling in Syria proceeds. Human 
rights campaigners report that Syrian revolutionaries are gaining 
ground in the Adlib area. 
 (October 14):  Authorities from the U.S. and the Center East report 
that a large portion of the arms sent from Saudi Arabia and Qatar to 
Syrian dissidents are falling under the control of Islamic jihadists. 

November Closeness: 
Betweenness: 
Eigenvector: 
Page Rank: 

New Proposition Introduced to End Struggle in Syria  (November 
1): China, one of the Syrian government's fundamental partners, 
introduces another proposition to end the contention in Syria. The 
arrangement approaches more grounded universal help for evacuees 
and a ceasefire realized in stages. The proposition does not call for 
President Bashar al-Assad to venture down. 
 (November 11): Resistance from Syrian bunches consent to frame 
another administering body that will bring together the many 
renegade gatherings under an umbrella. The 50-man body, the Syrian 
National Activity, will supplant the Syrian National Gathering, 
which has experienced harsh criticism for being largely ineffectual 
and having couple of pioneers living in Syria. The new association 
will incorporate pioneers that are more youthful and will have solid 
portrayal inside the nation. It will likewise supervise the resistance's 
military and will deal with the circulation of weapons and assets. The 
gathering's pioneer, Sheik Ahmad Moaz al-Khatib, says he trusts the 
new body will be seen with authenticity and get money related help 
and weapons from the universal network. 
(November 12): Israel fired by tanks on Syrian mounted guns units 
because of mortar discharge close to an armed force post in the 
Israeli-held Golan Statures.  
(November 13):  France turns into the principal Western nation to 
authoritatively perceive the new Syrian rebel alliance. 
 (November 26):  The Syrian agitators grab a key army installation 
and air terminal close bear Damascus. They moreover take control 
of a hydroelectric dam on the Euphrates Stream. 
(November 29):  Business air activity is halted and web get to is 
inaccessible all through Syria. U.S. government authorities say that 
the Obama organization is drawing nearer to perceiving the National 
Alliance of Syrian Progressive and Resistance Powers and 
considering more intercession to expel al-Assad from power. 
November 21): Mohamad kame and Hillary Clinton report that 
truce has been agreed upon. The two sides consent to end threats 
toward one another and Israel says, “it will open Gaza fringe 
intersections, permitting the stream of items and individuals into 
Gaza, conceivably lifting the 5-year barricade that has made much 
hardship those living in the area”. 

December Closeness: 
Betweenness: 
Eigenvector: 
Page Rank: 

Egypt's New Constitution Keeps on causing conflict (December 
1):  While the Muslim Fellowship arrange a huge number of 
supporters for Egyptian President Mohamed Morsi at Cairo College, 
a few thousand protestors rally in Tahrir Square to contradict the 
new constitution. Notwithstanding the distress, Morsi keeps on 
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CONCLUSION 
Social network analysis is a rapidly growing field 
of research that has been very active since the 
early 2000s. This research proposes the 
formulation of a decision support system based 
on the integration between social network 
analysis and change detection techniques. The 
social network under study is the email dataset 
of former US Secretary of State Mrs. Hillary 
Rodham Clinton across her personal and official 
email addresses. In this paper, we use the 
NodeXL tool to analyze emails from January 
2012 to December 2012 to check the closeness 
centrality, betweenness centrality, eigenvectors, 
and page rank of the analysis. The above findings 
show that the timeline of events during the 
Battle of Benghazi is quite clear that the latter 
half of 2012 was crucial to Mrs. Clinton's career 
as US Secretary of State. The bulk of emails sent 
and received during the second half of 2012 
show battle-related activity, which justifies the 
findings of the dataset under consideration.  It 
can be safely said, after analyzing the results, that 
the overall network activity on Mrs. Clinton's 
side witnessed surprising changes during the 
mentioned period, most of which focused on 
increased communications. Adding further 
details, no emails were found sent from 
Secretary Clinton's email from August 27-30 and 
September 1, 2 and 6, 2012, all immediately 
before the Benghazi attack. According to the 
Benghazi report, the number of State 
Department security agents assigned to the 
embassy in Tripoli during August decreased 
from 34 to 6. This is truly sinful neglect on the 
part of the US State Department. Therefore, the 
above discussion and our findings show that our 
research will be useful and a milestone for 

making decision support systems more effective 
and reliable. 
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