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ABSTRACT:

This paper gives on Clustering of Universitieshe tworld with respect to their country policies @iral
polices OR continent level polices with sub ainascl8stering method can generally apply when objeds
specifically mentioned. For general objectives tdus are available in the form of logical or phyalic
groups without networks. In this paper we emphasisonly University Clusters directly or University
Clusters with some other clusters. Data miming oeshare used for useful for Sampling Analysis and
Clustering of Universities and Colleges with respgedocal clusters [1] pp 1.
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1.INTRODUCTION

This document describes survey on University ctigjeas global and efforts are concentrated for
new model of University clusters. In India thisstler technology is at very initial stage and we do
not have any perfect Government policies and impfegation plans. But University Grants
Commission has announced its Cluster college sykiemext five years plan [22]. Basically India
is agriculture oriented country and developing ¢oui26]. So extreme efforts are necessary to
define the Education cluster policy for entire oat{25], pp 1-2. Due to lot of heterogeneous
conditions of country it is necessary to have d#fie policies for different regions [26]. This
research work addresses mainly on survey on diffddmiversities in the world for clustering
policies and their implementations in differentdie Samples are considered from University level,
Continent level, and Institute level from all paofsthe world. Data Mining methods are useful to
solve a problem as either supervised method or pémsised method as per given policy or
objective of problem. Finally UGC policy is treated tentative policy of Ministry of Human
Resources, Government of India.

2.0OBJECTIVE

Our research objective is estimate the type oftetasfor Indian Universities using different
developed countries cluster policies and diffeiage studies across the world. After getting the
clusters the data should be Visualize with suppoti®ols. Supervised methods are applied
wherever necessary condition takes place.
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3. RELATED WORK

3.1 University level Clustering

The Excellence Initiative of the German Federal istiy of Education and Research and the
German Research Foundation aims to promote cudtilgg- research and to create outstanding
conditions for young scientists at universities,d@epen cooperation between disciplines and
institutions, to strengthen international cooperatdf research, and to enhance the international
federal government and the German states. More3@amiversities in total received funding. It
includes three clusters [2].

William Peterson University, New Jersy,USA Clustrogram has been offering courses to
freshmen for over 15 years and has received arugiagitic response from students and faculty
alike. Students find it is easier to make friemismaller classes, to relate to their teachersi@nd
be interested in the courses which are more coadegith each other. In all semesters subject
wise clusters and Research clusters are avail8emester implementation is on the basis of 2
clusters and Research Departments have 5 cludlers [

The National University of Singapore (NUS) FacuifyArts and Social Sciences (FASS) set up
multidisciplinary Research Clusters in 2006. Siticen the cluster group has grown to seven
clusters and continues to foster academic excdaldmc promoting high-impact research in
innovative areas of relevance to Singapore andAlien region. The Science, Technology, and
Society (STS) Research Cluster studies the intatiwaships between the domains, especially in
the context of Asia. As the newest cluster in ARlidust, 2009) is the smallest, but work closely
with the existing, larger STS Research ClustehaFaculty of Arts and Social Sciences (FASS)
[5]. Intra cluster, inter cluster, Bi-cluster, amalltiple clusters are available as per policies [B]
[8].PC-Clusters are available on the basis of peiscomputers which logically tends to Technical
clusters [7] [9].

The Exeter University, United Kingdom has Institatie Arabic and Islam studies as affiliated
body. It has 3 clusters. They are Islamic Studitistory and Social Sciences, and Languages.
Using Literature the links which have developedieetin Arabic literature and European literature
since the late 19th century. Within the Universibnsistant internal clusters are available [27].
The San Francisco University, USA has number otehs which are purely internal clusters.
Mainly they are Research, Science and IT, Liteggtingineering, and others [14].

The Sultan Quaboos University has its own affitiat®spital and Technical clusters are available
for Hospital patient system. Linux clusters areilabde as physical clusters. With Fujitsu’s
solution, instead of spending a whole day dealirith & single request, now it can be closed
within few minutes, all from one central consol&][1

Dubai International Academic City was launched ipri& 2007 in response to the tremendous
growth witnessed by Universities in the Dubai Kneede Village campus [16]. This organization
has 5 clusters [29]. The five clusters are Indushngters, human resource development clusters,
region’s leading centers of excellence for learramgl human capital, DOZ clusters to set up a
regional hub to expand operations in the MiddletEaml African markets, and other clusters.
(Other clusters such as DIC, DMC, DKV)

King Abdullah University of Science and Technolo§gaudi Arabia consists of number of internal

128



International Journal of Artificial Intelligence &pplications (IJAIA), Vol. 4, No. 4, July 2013

clusters [17].Mainly it consists of Research pam#l énnovation cluster, National Industry clusters,
Introductory cluster, Technology cluster, Technidakter etc.

University Innovative clusters closing the gap lbegw University and Society in East Africa
(Uganda and Tanzania Case studies). Innovativat&lunitiatives aim to bring up internal
entrepreneurship in individual firms in close cbbaation with similar firms in the same location
and with academic researchers and government affion a Triple Helix process. These two
different real time applications in different caties can achieved their targets with, Research and
Economic clusters. Research scholars worked cloakipg with all others in other cluster
improved the quality of work [18].

University of Dalhousie, Canada consists of lointérnal clusters. Mainly they are Academic and
themed clusters, Medical sciences clusters far duat the injuries as clusters [31], Research and
Center clusters, Pure Academic clusters,PC clyskergironment clusters, Local and Regional
clusters, High Power Computer clusters, Studentices clusters [32], etc. University has
receiving $140 Million for Research clustering.

University Of Massey, New Zealand consists of 4dngnt clusters. They are Community, Loci,
Academic and Research clusters. The Research Sugpoices at Massey University consists of
four clusters that provide policy and operationgdport to all research related activities withia th
institution. These functions range from providingpgort to doctoral and research students,
assisting in the development of funding proposald associated contracting, budgeting advice
and project management, providing training and ldgwveent opportunities for staff and students
at all stages of their research career and pokueldpment and implementation to support the
Research Strategy 2012 — 2014 [33] [34] [35].

The 1st New Zealand e-research Symposium will lvé inethe Owen G Glenn Building, at The
University of Auckland, on 26-27th of October, 20BJ]. In this Symposium they discussed on
Computational clusters, deploy the Institititior@dlsters, and Computational queuing clusters
[36].They used language R as Grid cluster at Apfibn level [38]. It is possible for a .NET
developer to write and compile console applicationd/Vindows that can be executed on suitably
prepared Rocks HPC clusters [39].

Clusters and Competitiveness of Automotive CompaimieSlovakia (Case Study) mainly have 3
big car companies and they convert into Bi-clusterhigh profits and quality. They achieved
Academic cluster as internal cluster. This annoaference is joint venture of Australia and New
Zealand Academy of Management. In terms of 4 Hygmiththey implemented the cluster policy
[40].

The University of lowa(Ul), USA has lot of clustdis].Mainly it has 5 objectives and five years
strategic plan in the cluster hire initiative..eTR009 Water Sustainability cluster emanated from
President Mason’s call for a strengthened emptlasisustainability at Ul. The 2010 clusters in
Digital Public Humanities and Aging Mind and Brdiave their origins in the Ul Strategic Task
Force reports of 2009. The 2011 call for clusteppsals was open, encouraging faculty to submit
their ideas for successful clusters [48], pp2, gptey submitted report with 11 recommendations.
All these recommendations are emphasis on Findwbrin and Faculty clusters with logical flow
[49], pp 3.
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An Emerging Research cluster: India. Consists tfpés of clusters. They are Industry clusters,
Activity clusters, India and China activity clusi@nd Research cluster. Flow between University
and Industry clusters is logical and physical ai3lmbal strategy, long term commitment, staffing,
and lack of exact knowledge between local and ¢loleads etc. are the main issues in the
Research cluster [50], pp 7-8.

Presidency University, Calcutta, India has beenaded the first” Cluster Innovation Centre”

(CIC) in Eastern India by the Govt. of India. Crrsinnovation Centers would promote innovation
in and around the university system by” The Natidnaovation Council”. CICs are expected to
function as independent bodies inside the uniwesitd facilitate collaborations to create new
knowledge, products, and processes. Academic ardaReh clusters are mainly focused in CIC
[41] [42].

Delhi University, Delhi, India has been declaredCasster Innovation Center (CIC) in North India
by the Govt. of India. It has University level Gowence and several projects are in progressive
way. Along with Research Innovations, other Remk application projects are going on (Car
Queuing system, Mathematics and Music relation)leGe Innovation Projects, Village Cluster
Project, Student Internship & Projects, EngineeHlitghen etc. are also part of Delhi University
CIC. All projects are funded by University itseffJ].

3.2 Country Level Clustering

ATTRACT, funded in 2009 under the EU flagship peogme “Lifelong Learning”, is a follow up
initiative of a Swedish national project which h#te main objective of investigating the
attractiveness of young and dynamic students. fkihlaeland, Italy, Portugal, Sweden, Belgium,
Germany are the participated countries. The prejesin is construct the clusters on different
modes like Gender, Science, Arts, Engineering, @ahtry wise also. All participated countries
have general information of member countries. s the have inter, intra and bi-clusters are
available. Ministry of Higher Education and Ministof Commerce and Industries have joint
venture on this project. [44].

Enhancing the Creative, Digital and Information Aealogy Industries (CDIT) in Brighton- an
Arts and Humanities Research Council (AHRC) Projeatnly deals about “Role of Universities
on enhances the clusters”. Mainly this project el on not only on its title and also on
Economics, Networks, Relation between Universitgt Brdustry, Digital clusters, and knowledge
exchange. This project is sponsored by Univerdigrghton USA [45].

Australian Research Council (ARC), Govt. of Ausaalconsists of bi-clusters between ARC,
Excellency in Research for Australia (ERA), anddesh Evaluation Committee (REC).Research
Evaluation Committee (REC) helps ERA on the badiiation Analysis, Ranked outlets,

Income Research, Bibliometrics and Scientometrigsa(ity vs. Quantity).They have Physics,
Chemistry, Earth-Sciences as one cluster and Huiesaind Creative Arts as another cluster [46],

pp 20.

Arabic Cluster: A bridge between East and West istsisof 5 members namely Egypt,
Morocoo, Turkey,Kuwait, and Qatar are located in Middle East. The main aim of cluster is to
determine the Economic development in this areanwdmnpare to Global cluster. It also deals
about detailed nature of all cluster members ane lzavareness of border members. Before the
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independence all these countries are under BErshire. This is an initial sample for supervised
learning in Middle East [28].

Ranking and Clustering Australian University, ReskhaPerformance, 1998-2002: This paper
deals about the clusters, ranks and the researébrimance of thirty-six Australian universities
over the period of 1998-2002. Research performanoeasured according to audited numbers of
PhD completions, publications and grants (in acaoce with rules established by the Department
of Education, Science and Training) and analysedbdth total and per academic staff
terms.Hierachical Clustering is used on all 36 SargpJniversities from Australia Country or
Continent. Supervised Learning is used for StatistAnalysis [53], pp 8-9. Dendogram is not
shown by the original authors [53]. In some appitces proximity data is available then
hierarchical approach may be better [53],pp 1-32],pp 198.ANOVA results are also not shown
by original author ANOVA analysis and Outliers amgplemented with TANAGRA 1.4 version
software. There are totally 168 rules are generat#il Association Rule Editor from Tanagra
Tool. Only zero examples are idle.
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Figure 3.2a: Association Rule Editor(TANAGRA)
ANOVA analysis between Input and Target (Ph.D anduB) has same Fishery statistics with

respect to P-Value OR Input OR Output.This scréen is with respect to P-Value.Remaing two
combinations(Input and Output) not shown due toessgault.
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Outlier detection for above 6 attributes and 32ainses are 5.1t is not possible to remove the rror
completely or partially.If we use Sigma Value methee can not find the outliers.For outer or
inner fense we can find errors.For Inner fence pekth outliers and for Outer fence method 3
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Figure 3.2b: ANOVA for Input and Target

outliers are formed. Tanagra

and other Data Mining tools are now emphasing otli€dsi detection. But depend upon Dataset the
outliers are vary from one application to othertli@cts are not only permitted to architectural leve

During policy making also the outliers are formetkinally or externally or locally or Globally.

(Dendogram) Hierarchical Clustering of 6 attrilsugsnd 32 instances are available for Australian
University Research Clusters. Single link or neamegyhbor algorithm is used for distance between

clusters.
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Figure 3.2c: Outlier detection
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) Weka Classifier Tree Visualizer: 135254 - HierarchicalClusterer (real data for pha-Urgent)
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Figure 3.2e: Visualization for all 6 attributes.

3.3 Continent level Clustering

Heidelberg University and Tohoku University offejjant doctoral program and initiated by

Cluster Professor Harald Fuess.The new program themable students to receive a double
degree from Heidelberg University and Tohoku Ursitg, Japan.The programme comes with
a scholarship and includes a one-year stay at litlea(3Centre of Excellence "Gender Equality
and Multicultural Conviviality in the Age of Glokiaation" in Sendai, Japan [3].

Heidelberg University, Germany. Consists of “Cludiscellence for Asia-Europe in global
context. In this Bi-cluster there are totally 9 stlbsters are available. The main areas of
implementation are Strategic planning, Academioakce, Admin and Research. Optional is
available only for Technical clusters.
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Middle East and North Africa Research cluster caissof mainly BI-Cluster. They are MENA
412 AND MENA 410 and/or MENA 411.Along with MiddIEast based languages different
types of optional subjects are also available. €oster is implemented for Languages and
another cluster is implemented for optional sulsj¢t0]. Arabic, Turkish, Persian, Hebrew, or
Tamazight languages are available along with Ambimgy, Art History, Comparative
Literary Studies, History, Political Science, Ra&ig Radio/Television/Video/Film
technologies. All dynamic clusters are treatedudsctusters and exceptional cases.

The York University, United Kingdom, Department History has Research clusters for
History subject. The area of clusters formatiorEigope-Asia area which deals about the
impact of empires in Asia and of Asian cultureskamope studies, and to debates about the
causes and consequences of globalization [11].B$t€t implementation includes research on
archival, textual and oral sources in West Europemah Asian languages, including Bengali,
Bhojpuri, Chinese (modern and classical), Hindpaleese (modern and classical), Konkani,
Marathi, Persian, Portuguese, Sinhalese, and Tdimd. official language of India is Hindi
[26].So one cluster is useful for archival purpesel other for language research as Euro
centric [11].

Case studies of Japan, German, and France Bioe®uate under Institute of Economic
Research Hitotsubashi University, Tokyo, Japan ludfieial publication paper on Bi-Clusters
of Asia-Europe. The sample space countries arenJ&erman and France. They have totally
5 technical (Bio-Technology) clusters. Three dustfrom Japan, one from Germany and one
from France [51],ppl.Especilally for Technical ¢krs, networking between industries and
Universities are important for innovation(Mayer-Krar and Schmoch 1998).Basically Local
Productive Systems are the main core of Frencherlymlicy [52],pp 3.France clusters are
more flexible than Japan and Germany cluster igsfi61],p6.All clusters are sponsored by
respective Governments [51],pp 26.In Japan excé€pty “Area” cluster all clusters are
implemented as top-down approach. In Germany aadderall clusters are applied bottom-up
approach [51], pp 4-6.

4. PROPOSED FRAMEWORK FOR PROPOSED SYSTEM.

4.1 Node level

To develop the University Clustering System for rioy wise it is hecessary to estimate the
size of the data as per UGC 12th Five Year Plae. Sike of the data must be consistent and
unique. Let us assume “n” Universities are in In@a the basis of financial status, reputation
of university, direction, category, nature, geotpiegl conditions, policy, gender, Social needs
etc. estimate initial clusters. Here proposed dlgor for cluster initiation on the basis of
accreditation.

Algorithm-1. Create IN, PRE, AND POST Order trethvaissumed value.

Input: - maximum ‘n’ Universities are available. @&ider ‘k’ Universities

are fit for clustering. (n-k) are unfit for clgsing and only ‘m’ are
assumed as perfectly holds good, generally Rskatically).
Process:-

Stepl:- Initiate root value on the basisao€ditation.Allot children to
root as per rank
Of Universities and form adruntil zero or null or minimum

134



International Journal of Artificial Intelligence &pplications (IJAIA), Vol. 4, No. 4, July 2013

accreditation takes place.
Step 2:- Create IN, PRE, And POST ordezdre
Step 3:- Evaluate the path as per standégdrithms
Output: - IN, PRE, And POST order trees are avédatith paths.
Algorithm-2. Estimation of Network Cost.
Input: - IN, PRE, And POST Order trees are maé.
Process: - Use any spanning tree algorithm and fminimum cost for
available tree.
Output: - Minimum cost of path can be estimatedclvhs termed as
Network cost.
Algorithm:-3 Apply Clustering Algorithm on nodedaihed in Algorithm
Input: - m nodes obtained from Algariti2
Process:- Apply k-means algorithm oy &imsupervised algorithm
for clustering
Output:- Number of clusters are avdiatm(Defined in Algorithm)

4.2 Database level

For prototype models only specifications are alldwet not table with Normalization. Since this
is proposed model as per strategic level.At takcticaperational level all tables are availablehwit
normalization forms

4.2.1 Types of attributes in available Database (df specification’s)

a. Single value
b. Binary values (0 OR 1) OR (Yes OR No)
c. Multiple values

4.2.2 Cluster level Specifications

Id,Cluster_lId,Cluster_Name,No_Of Clusters,ClustgretSponsor,Time_Period,Budjet_estim
ation,Budjet_alloted,Process(top_down,bottom_upation_of clusters,parent_cluster_id,loca
|_clusterORglobal_cluster

4.2.3 University level Specifications

SNo,University _Name,University Type,University Rddkiversity Location,Groups,
ELarning,Recruitment,Reservation_Policy,result%,NECRecg,PG_Core_Subjects,PG_Applied
_Sciences,Professors,Hostels,Library,Library_Ranal;T Facility, University_Hospital,videoconf
erence,Server_Location,Servers_Rank,No_Of_Senanis, Support_Rank,ETrained_Staff, MOU
_Colleges,MOU_Universities,Web_Ranking,Multiple_@Sailable,Multiple_OS_Server_Availa
ble,Separate_ Team ,Separate_Team_Location,EToadls&-F E-material, E-staff, E-methods,

Education-Satellite, E- standards%o, Audit,ELevendii@@ Courses,Wi-Fi,Wi-
Fi_Units,Commitee_Experts, Commitee Experts_LoaoatidJniversity  Grade, University
Direction, Node Type,Air_port_facility, Foreign_hhguages Dept, Female

Students%,Funds_For_Research, Free_Laptop_faciitge USB_Facility, University _ Bus,
Interdiscipline_Research, Faculty Refresh_Coursaculey Refresh_Course Sposnhsor, Core_
Research
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4.2.4 Policy based Specifications

Unlike cluster and Universities specifications, iBplspecifications are more dynamic in nature.
Since policies are depend on respective Ministtaxgsions and give Database form surely create
more ambiguous in nature. Local based procedusemare important for formulate the policies
[52], p1. Due to Local based procedures more lokedters are formed [52], p3. Due to its local
clusters the process may be top-down or bottom{ymoach [51], p4.So specifications are
applicable for Tactical level and Operational levmlit not strategic level. Even though
specifications are available they are highly urcdtmed. Tactical and Operational specifications
are semi and full structured .Generally any Gowceain the world prefers Management
Information Systems for its policy implementation.

5.Implementation of University clustering With reference to FrameWork
Distance matrix consists of 30*30 matrix(900 ea#}i30 locations are randomly selected on the

basis of SOUTH,NORTH,EAST,WEST AND NORTHEAST diiecs. All 30 locations are
selected on the basis of alphabetical order for ebase.
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Figure 5a:. Sample Distance for 30 random selebtbedtions

Weka-3.7 Visualization for University Location SaeapAll 30 locations is considered.
Distance between all 30 locations forms 30*30 eé@00 elements)
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10 Association Rules are found with this SampleniMum support 0.15, Confidence=0.9 for
30 nodes of different locations sample. Zero exam@re left. The number of rules are
generated is completely depend upon minimum sugmaticonfidence level.
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Figure 5d: Association Rules

Supervised method(Navie Bayes) method is appliedgificen sample with 30 entities with
Confusion matrix and Mean absolute error=0.0222f@Gson matrix gives the quality of

Sample.

29 96.6667 %
1 3.3333 %

5.205 =
or 32.3239 %
95 level) 966667 %
(095 level) 33.3333 %
ces 50

Figure 5e: NavieBayes method with Confusion matvieka tool)

Hierarchical Cluster with Tree form with 30 nodesdatim taken to built the tree=0.01
seconds.There are 300 entities are available(3(483archical clusters are implemented with
TANAGRA tool. Total computational time is 16ms. &larl has 11, cluster2 has 6 and cluster3
has 13 nodes. Total 30 nodes are available in Rar&mpling.
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Figure 5ee: 3 Clusters are formed for 30 nodes(Tmadool)

HF TANAGRA T4%A "
File Disgram Component Vindow Help
L1k
Delntite — e
5 (] Dataset (Real DATA FOR PHDIndia Unversites Distances)
Dy sttt e Ao Dendogoe
Aih H .
1 KeMeans 1
{55 Neighborhood Graph 1 B
3
7
.
B
B
2
1
o
Components
Data visulizaton Staistics Nonprametric staisics | Instance selection | Feature construction Feature selection Regression Factorial anlysis
oL Metaspy leaming | Spv learning asessment Scoring Association
o
e cTe
12, B Custering
%M Selection Eineie
i B VaRCLUS.

Figure 5f; .Hierarchical Cluster with Dendogram 3@des with height=10(Tanagra tool)

Visualization is available here in the form of mtides with respect to x and y axis. All nodes are
available in the form of Grid and each time we salect one item for enlarge the image. In Weka
for clarity of image we can adjust the jitterwes, in such a way that the image should be visible
as per data.
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Figure 5g: Visualization of all locations with 2Drin(X And Y Axis)

Load the Database into Weka tool for all type$niversities as per UGC list with minimum=1,
maximum=31, Mean=16 and standard deviation=9.1darahform of Dataset is .arff .But both

.arff and .csv files are used as Dataset. All tygieb/niversities are loaded into Weka tool for
Modelling.

Glos: T o) =

Figure 5h: Weka tool for all types of Universities

Visualization is one type of GUI technology whichadysis the things on the basis of 2Dor
3D.Actually Visualization is not a part of Data Nhig technique. But when more attributes are
available in Dataset then only first m items argusatially selected. Scaling methods and GUI
methods are different from one tool to other. GelterVisualization is useful for extract the
information from different models into GUI [55], fp
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Figure 5j: Visualization of UGC list,Indian Unixgties (with Ggobi software).

Unsupervised Methods are useful to construct thest€ts for Universities which are defined as
On the basis of states. Hierarchical clusteringhotbts useful when we have a distance matrix.
Here we applied Hierarchical clustering with Walidkage. Dendogram also available. Height is
0.73.This height is different from one distancehoetto other.

In this we implemented Hierarchical Clustering Walidkage with Euclidian Distance. There are
different tools are available and dedicated tootsadso available. Out of available generally for
Research and studies some special software araldeaiThey are TANAGRA, R,WEKA, and
ORANGE etc. Along with Microsoft SQL Server we cget Data Mining Service Analysis.
Hierarchical clustering has lot of advantages wbampare to other clustering methods. Orange
and R consider mixed type of Inputs. ORANGE todsenlot of Visualization facilities Due to
prototype Model nature it is not possible to estarttal number of records in Data base. But
some attributes of binary and category nature. 8aan easily apply supervised methods as per
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context. If we apply different linkages for Hierhical Clustering the height of resultant cluster
has different value. Generally Dataset may beerfdinm of .xIs, .arff, .txt,. csv etc.

Figure 5k: Hierarchical clustering Wards linkage.

University Database list is loaded into tool GeftB2 version for Network modelling.In this
model we can get direct and Undirect graph withusliizations.Details of Network Modelling for
Proposed system comes under Technical Cluster sisdfpr prototype model Technical
specifications are optional. University Database 6 loaded into tool Gephi 0.82 version for
Network modeling for Directed Graph. Generally Grapeory is most suitable for prototype
model networks. Non Linear Data structures are iatgdement for obtained or given networks in
the form of nodes
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Figure 5I.. Directed Graph generated with 84 nod®8 edges
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6. CONCLUSION

When compare to developed countries, India hasnaldels and trail and error methods. Depend
upon UGC 12TH FYP it is very difficult to estimag@act database and number of clusters. Since
this is Strategic plan for next five years (2012-Dée to different conditions in India the uniform
policy should not available [26]. So for India lait Local clusters are necessary. So more studies
are necessary on Japan, German and France CASEIESWhich may be maximum suitable to
India’s environment. Prototype model should be nménted for avoid the ambiguity in different
cluster policies. Deep research is necessary atianeof Local Clusters and scope of clusters.
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