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Abstract
Purpose – The performance analysis of top 50 management institutions of India is conducted to understand
their efficiency in utilizing available resources. The importance of different indicators is investigated to identify
most preferred strategies of top management institutions in the country in order to meet the expectations of all
stakeholders. Artificial neural networks models are applied for pattern recognition and classification purpose
using self-organized map algorithms. A huge reservoir of young generation is being trained every year to meet
the demand of business in different sectors of economies. It becomes a matter of concern to know the performance
of the management institutes to ensure the overall national progress, which can be done by enabling
organizations to improve their efficiency and effectiveness, provided the right information and skills are served.
Data envelopment analysis (DEA) and self-organizing maps are utilized together to take advantages of
optimization and prediction capabilities inherent in eachmethod, and they may be beneficial to assess institution’s
competitive position and design their own strategies in order to improve. The paper aims to discuss these issues.
Design/methodology/approach – The DEA is used to understand the utilization of resources by institutions
on the bases of efficiency scores. Due to a greater flexibility and adaptability, neural technique, i.e. self-organized
map, which is an artificial intelligence-based technique, a popular unsupervised learning model with a capability to
capture patterns from data sets, is used. In this study, various parameters like qualification of faculty, research
output of faculty members, expenditure made for functioning of the institution, etc., are considered. These academic
and operational indicators are investigated in relation to the rank score and the efficiency score of top management
institutions, and different strategies as a combination of input as well as output indicators are identified.
Findings – In the analysis, three types of strategies are identified. At present, the focus on salary packages of
graduates seems the most utilized strategy. It is also observed that the strategy of having good performance,
in terms of consultancy, peer and employer perception, has the highest success rate (in terms of score used for
ranking). Results obtained using both techniques shows that due to high deviation and less explored research
publications and sponsored research project is an opportunity that institutions can work upon to have
maximum output. But to maintain consistency in terms of the high rank score and efficiency score,
management institutions need to focus on consultancy, peer and employer perception.
Practical implications – This research identifies the different parameters categorized into various inputs
and outputs for the management institutions in India for the benchmarking. It studies the importance
of identified parameters in terms of success (rank score and efficiency score). Further investigation of
relationship between parameters and success is conducted. Different strategies as a combination of
parameters are identified. The current choice of top management institutions is revealed in terms of their
preference and effectiveness of strategy. This research also provides some insight about long-term and
short-term strategies, which may be beneficial to education managers or decision makers.
Originality/value – It is one of the rare papers in terms of performance measurement through data
envelopment method and identification of strategy using artificial intelligence. This paper utilized a hybrid
methodology that integrates these two data analytic methods to capture an innovative performance and
strategies prediction in education system.
Keywords Data envelopment analysis, Management institutes, Strategy, Artificial intelligence,
Relative efficiency
Paper type Research paper

Introduction
Over the last few decades in management education systems, the performance has become very
important strategy to provide maximum amount of educational service within limited resources.

Expectations of all stakeholders toward the activities of management institutions
are increasing. There is huge demand for sophisticated skills, application of research in
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socio-economic development through innovation and knowledge transfer. There are many
studies that deal with the measurement of the efficiency of educational institutions utilizing
different methods, and they identified human, financial resources (Manzini and Lazzarotti,
2006), facilities ( Jackson and Lund, 2000), etc., as key inputs and graduates (CSWE, 2012),
research publications and patents (Tijssen et al., 2009; ACU, 2014), etc., as outputs. Several
contributions aim at identifying key factors that affect efficiency in terms of quantity and
quality of education production (De Witte and López-Torres, 2017; Johnes, 2004;
Worthington, 2001; Freeman, 2010; Shattock, 2000, 2010).

An efficient utilization of resources in any organization optimizes benefits to all the
stakeholders and supports the organization’s mission and goals. Management education
these days is facing challenges in terms of common competency of changes as institutions,
knowledge creation, educational model social responsibility and knowledge transfer, and
tapping the potential of information and communication technologies (Chitty, 2002; Orr, 2004;
Prensky, 2009), and its relevance in the present context. It is not a problem of any single or few
management institutes, but it is happening across the globe. All activities of different functions
of management education have come under critical scanner, such as quality of students, faculty
and infrastructure. Other related activities such as faculty or management development
program, academic and industry interface, placement and salaries of graduates are also no
longer out of investigation. The world is growing very fast and so is the corporate sector. Job
requirements are changing and new employees are supposed to start their assignments from the
first day of their joining. In such a scenario, students equipped with relevant skills and
competencies, with a better understanding of corporate world, have more chances to grab the
opportunity and retain the same for a longer period. The role of management institute preparing
students for managerial role becomes very important and difficult. Although management
education adds value to a student, but the level and kinds of values being provided may not be
sufficient to meet expectations. There are many researchers (Boyatzis and Renio, 1989; Espey
and Batchelor, 1987; Fiekers et al., 2000) who have observed in their work that positive
attributes gained from management studies by doing live industry projects, as per the
requirement of company, and writing business reports ultimately help the graduates to become
better managers. In addition to these, there are other researchers who have conducted detailed
studies on benchmarking process in academic procedures and doctoral programs of higher
educational institutes (Wan Endut et al., 2000; Laugharne, 2002; Shaw and Green, 2002).

During this new era of globalization and internationalization, higher education
institutions have received great attention from policymakers and educational leaders
(Agasisti and Pohl, 2012). Augmented concern for greater efficiency within available
resources and the evaluation of the performance of education systems have become an
essential point in any economy (Agasisti et al., 2012; Sav, 2012). In developing economies,
it becomes more crucial due to scarcity of resources and increasing accountability to society
(Castano and Cabanda, 2007; Fu and Huang, 2009). India is emerging to have a big
opportunity in the global education industry (Education Industry Analysis, 2018).
Requirement of higher education in coming decades would be a great challenge to the
Government. To reduce the supply‒demand gap, private sector might play an important
role, as India is emerging as a knowledge base economy, with inadequate infrastructure,
which leads to disaster in the delivery of education at higher or professional level.
The country has around 850 universities and it is one of the biggest higher education
structures in the world, facing mismatch in terms of demand and supply among high quality
institutions. As middle class in India is expanding rapidly, so is the expenditure on
education; thus, demand for quality higher education is also growing exponentially. Quality
of management education in India has always remained an issue of significant attentions by
all stakeholders which can reduce a big lot of students who are getting higher education
overseas ( Jagadeesh, 2000; Mulla, 2007; Debnath and Shankar, 2009).
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Despites of huge efforts and plans by the central government of India, the demand for
higher education is not being met (MHRD Report, 2016). Thus, a huge chunk of the demand
is being taken care by other institutions ranked as B and C category institutions, which are
rated such by many magazines and professional journals. Therefore, ratings of management
institutions have become point of interest among academicians, employers and students.
Students, who are the main stakeholders, would like to know about the value addition
through different facilities in terms of faculty qualification, corporate exposer and the level
of placement, and these are the most important parameters being considered by all
stakeholders. The choice of institutions by students depends upon aggregate value against
fee to be paid (Debnath and Shankar, 2009). Requirement of quality education seen by
students and related parameters, which can affect, like research by faculty, teaching aids
and received admission applications are being considered by rating agencies. This may be
considered as an opportunity to obtain information about many institutions at a single place
to decide best fit as per requirements or affordability (Debnath and Shankar, 2009; Freeman,
2010). This information may be useful for other stakeholders (society, corporate,
government) looking for optimization of output to make management education reachable to
many. Similar to external, it may be helpful for internal stakeholder or management to
utilize resources efficiently by making optimum allocation of funds and increase
competitiveness in the system. Therefore, reliable information is actually the need of
students, promoters as well society at large. The review of the literature reveals that most
of the studies discuss performance of institutions in terms of ranking as per students’ point
of view. There are some papers that provide a detailed analysis and could be utilized by
management to take appropriate action for improvement (Worthington, 2001; Johnes, 2004;
Manzini and Lazzarotti, 2006; Jackson and Lund, 2000; Tijssen et al., 2009; De Witte and
López-Torres, 2017). In this work, in addition to these concerns, additional insights have
been provided by conducting indicator-wise detailed analysis. Attempt is also made to
detect average deviations (gaps if any) or desired outcomes in case of institutes for potential
development among top fifty institutions. Successful strategies of top institutions are
utilized to occupy place among top 50 institutions in spite of the difference in functioning.

In this paper, efforts are made to seek answers for the following research questions:

RQ1. Are all top ranked B-Schools fully efficient in utilizing available resources?

RQ2. What are deviations (if any) in performance of these management institutions?

RQ3. What are the most preferred strategies of top management institutions in the
country?

Answers to these questions may help other institutions in order to meet the expectations of
all stakeholders. This paper utilized a hybrid methodology (Athanassopoulos and Curram,
1996; Pendharkar and Rodger, 2003; Emrouznejad and Shale, 2009; Ülengin et al., 2011) that
integrates these two data analytic methods ( first for relation between input and output
indicators and second for importance of input/output indicators in relation to rank scores
and efficiency scores): an innovative performance measurement and prediction approach in
education system.

Data envelopment analysis (DEA)
DEA evaluates relative efficiency or compares the performance or capacity of a group or
decision-making units (DMUs), measured in several ways, to identify the best. Initially, Farrell
(1957) developed this method with careful measurement, but limitation of combining the
measurements of multiple units was a challenge. Charnes et al. (1978) generalized the
framework further and also made it a very popular concept. This method helped
manufacturing industries to achieve world-class standards; it also helped planners and
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designers to identify performance gap in different areas of organization under consideration
(considered as a DMU). DEA measures that how efficiently available resources are being used
by a DMU to get a set of outputs. This proved as a critical task in the organization, as it alerts a
particular organization about current global standards of performance. It is very important, as
there is a general tendency of organizations to get satisfied with their performance and
procedure (Greene, 1993). Once performance is compared by a benchmark, it helps to
understand the need for improvement. Organizations look for best practices outside the
organization, so that these could be incorporated to get competitive advantage (Chang and
Kelly, 1994). Easy handling of multiple inputs to produce multiple outputs in this
approach made it one of the most preferred techniques for the evaluation of relative efficiency.
A non-parametric approach for the calculation of efficiency score of a DMU under
consideration is just defined as relative value to the other DMUs, and it requires no absolute
standard (Shammari and Salimi, 1998). Based on the characteristics of the problem in hand,
input or output-oriented DEAmodel can be applied (Afzal and Lawrey, 2012; Abate et al., 2013).
This is a linear programming-based tool in efficiency measurement, particularly when
organization’s efficiency is being measured along with multiple dimensions. It has been applied
in many other fields, such as health care (Sherman, 1984; Nunamaker, 1983; Sexton et al., 1989),
recreation (Rhodes, 1982), criminal justice (Lewin et al., 1982), strip mining (Byrnes et al., 1984)
and public financing for pupil transportation (Sexton et al., 1994), etc. It is one of the
well-documented and popular techniques in the management (Charnes et al., 1979; Forsund
et al., 1980; Sexton, 1986; Sexton et al., 1986). Many researchers provided comprehensive
and extensive bibliography in their works, which includes application and theoretical
development of the technique (Tavares, 2002).

Artificial neural network
Artificial neural network uses unsupervised learning to convert total problem space into
a two-dimensional map. This map uses competitive learning to solve the problem in terms of
visual representation of any given data on a hexagonal or rectangular grid. For any input, the
Euclidean distances between the nodes, given as a weight, are calculated. Then, the best
matching unit, i.e. nodes of similar input data, is identified. As we move through all the nodes in
the similar fashion, these weights appear like the actual data and one can see different
patterns for all variables in the data set. Neural networks and most of their applications are
actually the result of Kohonen’s work in this area, and they are recognized as Kohonen’s
self-organizing map. This neural network (additional Kohonen layer) provides
two-dimensional arrangement from N-dimensional inputs (Mangiameli et al., 1996; Mingoti
and Lima, 2006; Brusco et al., 2012; Zurada, 2006). The training of the network uses an
unsupervised learning algorithm, rate of adjustment of the network over time estimates learning
coefficient and topological order is maintained by considering the weights of winning nodes
(Kohonen, 1989). Networks can be pitched to relevant similarity features in the given data
wherein scores of considered parameters, rank scores and efficiency score to get a particular
outcome can be used to train the network. Abilities of self-organization and feature detection by
this network are akin to knowledge representation in artificial intelligence. These results depict
the advantage of Kohonen’s (1982) network compared to the classical hierarchical methods of
classification. Due to its competitive and unsupervised learning procedure, this network is also
considered suitable for cluster development (Mangiameli et al., 1996: Mingoti and Lima, 2006;
Wehrens and Buydens, 2007; Medhi and Mondal, 2016). In this study, efforts are made to get
managerial insights about score or rankings by developing clusters of institutions based on a
number of parameters, which use real-life data without any knowledge of the imperfections
present in the data set. It is an artificial intelligence based and a popular unsupervised
learning technique with a capability to capture patterns from data sets (Haykin, 1994;
Hsiang-Hsi et al., 2013; Yi and Thomas, 2009).
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Selection of variables
There are many papers available in the literature that discuss different dimensions and
measurement of the performance of the management institutions. Haksever and
Muragishi (1998), Dreher et al. (1985), Hamlen and Southwick (1989) studied the quality
and value of management education. A performance measure helps in monitoring
strategic achievements and controlling the strategic movements of the institutions, as it is
strongly related to the requirements of the institutions. For these measurements,
management institutes need various parameters like highly qualified, motivated and
research-oriented faculty members, talented students with adequate background and a
vision for growth. The outcome may be reflected through qualified graduates who have
acquired skills/competencies and a good placement. Taking clue from above-mentioned
studies, in this paper, some relevant parameters, such as various resources (inputs) to
attain the services (output), are considered, which could be relevant in measuring the
performance of the management institutions. The various parameters are chosen in such a
way that they reflect the purpose of study as accurately as possible. Important indicators
of the study such as number of faculty members including different education level of the
teaching faculty, financial resources including all capital and operational expenditures,
graduating students, number and their salary packages, research output by faculty
members at different levels, industry interface as sponsored research project, consultancy
projects, perception by peer and employers (Wan Endut et al., 2000; Jackson and
Lund, 2000; Laugharne, 2002; Shaw and Green, 2002; Worthington, 2001; Johnes, 2004;
Shattock, 2000, 2010; Manzini and Lazzarotti, 2006; Tijssen et al., 2009; Debnath and
Shankar, 2009; Fu and Huang 2009, Freeman, 2010; CSWE, 2012; ACU, 2014; De Witte and
López-Torres, 2017) are considered for the analyzing the performance of top management
institutes of India, and secondary data are collected from the Ministry of Human Resource
Development website.

Data and empirical evaluation
The most reliable and available source of secondary data National Institutional Ranking
Framework (NIRF) survey 2017 is utilized for empirical evaluation of top 50 management
institutes of India. In this work, analysis of important characteristics of institutions is
conducted mainly on the basis of NIRF survey, 2017, and some of the insight is taken from
NIRF (2018) survey. Data available for top 50 management institutions of India, as per
NIRF ranking, are utilized for the calculations of efficiency scores. Efficiency scores of all
institutions are calculated using DEA on the basis of selected inputs and outputs.
Basic DEA is conducted through Excel’s Solver. It is a very useful optimization tool that
can perform linear as well as nonlinear programming formulations. The process of
calculating efficiency using spreadsheets is easily understandable and accessible to
practitioners and students. This technique or tool has become successful. There are many
papers and books available with interdisciplinary application DEA using Excel (Winston,
1994; Andersen et al., 2000; Williams, 1999). Descriptive statistics of input and output
indicators reveals that most of the output indicators have very high kurtosis as well as
skewness values (Table I). It means that on the basis of output, institutions are not only
varied in terms of magnitude but they also have a huge difference among themselves.
There are some institutions that are considerably different from others in terms of
consultancy, sponsored research project, followed by quality of research publication and
placement of the graduates.

Efficiency scores of all the institutions are obtained and plotted (Figure 1) against ranks,
revealing that focus on efficiency increases as move toward higher ranking. It can be seen
that utilization of resources is being considered or it is having a considerable role in the
position of management institutions.
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Descriptive statistics
of input and output
variables of top 50
B-school in India
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In this investigation, 14 out of 50 management institutions are identified as institutes for
potential development (not fully efficient). Further investigation of these institutions
about the available resources and outcome is conducted through the calculation of
indicator-wise deviations. On average, results (Figure 2) obtained for each DMU reveal
substantial underutilization of available resources. For instance, the average efficiency of
institutes for potential development amounts to 0.68 as compared to the aggregate
efficiency of all institutions, derived from applying the DEA model, which is 0.91.
This indicates that there is a huge scope of improvement as far as utilization of available
resources is concerned. It means that either these DMUs have to increase the output level
or decrease the input level. However, decreasing inputs, namely number of seats, number
of faculty, may not be a feasible solution; in that case, an emphasis must be on increasing
output or the satisfaction level of their stakeholders rather than focusing only on the
short-term goal.

Further analysis of deviations (Figure 2) reflects the maximum deviation in research
and sponsored research, which is followed by consultancy and perception by employer
and peer. It is important to note that least deviation is obtained in admitting the students
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or in terms of intake, and it is followed by graduating the students and salary packages.
It indicates the current area of concern where these management institutions are focused.
Consistency in efforts presented in the chart shows that these preferences are being
followed with a high consistency, whereas rest of the outputs receive the least focus.
An overview of available data indicates consultancy, sponsored research project and
perception by peer and employer as major differentiators, but it is confined to some top
10‒15 institutions.

The second phase of analysis is conducted to identify the successful strategies of
top management institutions through the investigation of relationship of indicators
(input/output) and success in terms of rank score (score at which institutes could enter the
list of top 50) and efficiency score using self-organized maps. For this purpose, Kohonen
package using R (Version 3.1.3) is utilized. Information available in NIRF survey, 2017 for
selected indicators, rank score and obtained efficiency scores are used to train the
network. Heat maps are generated to examine the distribution of all indicators and their
success. These types of networks consist of processing elements or nodes and their
interconnections (Balakrishnan et al., 1996). Processing elements forms three layers, i.e. an
input layer, a hidden layer and an output layer (simplest form of ANN). Artificial
intelligence-based systems work like human judgment process and they are capable of
providing better results in complex and uncertain situations (Guo et al., 2010). The system
can learn from the past data, absorb the characteristics related to performance parameter
and utilize information for decision making.

Using self-organized maps data for all the indicators is presented in terms of heat maps
wherein each data point appears as some color. It looks like a data table that provides a
general view of the numerical data. This visualization (Figure 3) represents the
distribution of each indicator in the presence of other indicators, rank score and efficiency
score, which reveals the importance of that particular indicator. Matching the appearance
of data points in heat maps shows associations between indicators; their importance
and prediction of the success due to any of the indicator can also be observed through
these maps.

Heat maps (in Figure 3) depict that the focus of management institutions is
considerably varied across the indicators. One can observe that consultancy, employers
and peer perception have a high association among themselves as well with rank score.
This simply implies that to ensure a high level of success in terms of rank score, one has to
follow the combination of consultancy, employers and peer perception. It comes out to be
the most effective strategy among top management institutions. In addition to this, it also
reveals that there are very few management institutions that are using or are able to
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implement this particular combination as a strategy to achieve higher success. Sponsor
research project and research publication seems another combination, which is being used
by top management institutions; it is less effective as compared to the earlier one, but it is
preferred by more number of institutions. Salary of graduates is the focus of most of the
institutions, having association with the first type of strategy, and it seems second best in
terms of success.

From Figure 4, we can explore the effects of indicators using node weight vectors. It
seems that highest success rate (in terms of score used for ranking) is with strategy of
having good performance in terms of consultancy, peer perception and employer perception
among employers. But perception among employers along with salary also gives a better
score. The second strategy is publications and sponsored research project, but it has shown
a least contribution in terms of score. This could be one of the potential areas in which
institutions can work upon. The second strategy seems successful, but then employer
perception also has a vital role to achieve the desired success. The focus on salary of the
graduates is most preferred, but as per observation through weight vectors (Figure 4), it
becomes more effective if it is combined with peer perception and consultancy.

Further analysis of indicators in the presence of efficiency score reveals that the
combination of consultancy, employers and peer perception has a high association
among themselves as well with efficiency score. This combination is not only effective in
achieving a high rank score but also in utilization of resources in a better way. Focus on
salary packages holds some association with efficiency score but sponsored research
project and publication seems negligibly associated with it. Although in terms of
strategies, a small number of institutions seem to utilize most effective strategy for better
efficiency, but efficiency itself has come out to be the foremost concern of most of the
institutions (Figure 5).

Impact of indicators in relation to efficiency score can be observed from Figure 6. It also
reveals that the combination of consultancy, peer perception and employer perception is
most effective to achieve a high level of efficiency.

In this paper, investigation of all indicators, rank score and efficiency score is based on
NIRF survey of 2017. It is observed that in 2018 survey, some of the institutions could not
maintain the position in top 50 and were hence replaced by new institutions. One can
observe by comparing these two surveys that most of the institutions replaced were from
group of institutions of potential development. Just to get an idea about the focus of new
entrant (as per NIRF, 2018), performance is analyzed and compared with the performance of
institutions that could not retain their position in latest survey (NIRF, 2018).

It can be seen from Figure 7 that new entrant’s performance in research publication
and professional practices has grown more than double. A fine observation of the

Codes plot
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Publications
SRP

Consultancy Score
Peer
Employer

Figure 4.
Weight vectors when
score in NIRF ranking
is taken under
consideration.
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available data suggests that, in total, efforts research publication has a greater
contribution. Management institutions have also considered perceptions of the institute as
the next priority. It can be understood that this change in paradigm will make changes in
every dimension of the system in the near future. A detailed analysis of all institutions
using NIRF (2018) may be future scope of the research to understand overall changes in
strategies by the institutions.

Codes plot

Salary
Publications
SRP

Consultancy Efficiency
Peer
Employer

Figure 6.
Weight vectors when

efficiency score is
taken under

consideration

7%

140%

5%

–5%

23%

TLR

RPC

GO

OI

PERCEP

Additional Performance of New Institutes to get place in top 

Figure 7.
Percentage of

additional efforts by
new entrant

among top 50 in
NIRF (2018) ranking

Salary SRP

Consultancy Employer

Efficiency

PublicationsPeer

4

5

3

2

1

0

4

3

2

1

0

4

3

2

1

0

4

3

2

1

0

–1

3

2

1

0

4

5

3

2

1

0

0

0.5

–0.5

–1

–1.5

–2

–2.5

Figure 5.
Heat maps of selected

output indicators
along with efficiency

score

2197

Top
management

institutes
of India



www.manaraa.com

Conclusion
This paper is an attempt to investigate the performance of top 50 management institutes of
India. In addition to this, some successful strategies of institutions are also identified. For this
purpose, data envelopment analysis and self-organizing maps are utilized together to take
advantages of optimization and prediction capabilities inherent in each method. In the first
phase of investigations, statistical summary of data indicates huge fluctuations (magnitude
wise) in output indicators, particularly in case of consultancy and sponsored research project.
These fluctuations highlighted the major differences among the management institutes in
terms of outputs. Obtained efficiency scores of the institutions reveal the scope of potential
development in some of the institutions. The analysis of efficiency scores and rank score of the
management institutions indicates that institutions with high ranks are also focused on
efficient use of available resources. The utilization of resources has an important role in the
present position of these institutes. A detailed examination of institutes with potential
development reveals that the major focus of these institutions is on graduating the student,
placement and salary and huge deviations are found in terms of sponsored research project,
quality of publication, consultancy and so on. Despite of huge differences in most of the
outputs, variations in efficiency and focus of some institutions on a particular indicator, these
institutions are able to maintain position among top 50 institutions, thereby motivating to
identify successful strategies of these institutes. Thus, in the second phase of investigation,
analysis is conducted by using self-organized map, a technique based on artificial intelligence.
The combination of consultancy, employers and peer perception has come out to be the most
effective strategy, but it is being used by very few institutions, among these top institutions.
As far as the most preferred strategy is concerned, graduating the students, placement and
their salary is not very effective in terms of success of an institution. There is one more
strategy as research publications and sponsored research project, but preference of most of
the institutions is research publications over sponsored research project. Another observation
based on analysis is that the focus of new entrant in top 50 institutions is on research
publications and point to be noted here is that most of the institutions that are replaced in the
top 50 list had high deviations in this area. One interesting point is that new institutions got
success by hitting on this area of some of the institutions in the top list who were highly
focused on placement and salary. Therefore, the focus on placement and salary proves to be a
short-term strategy. Mostly all the institutions with a high level of consultancy, employers and
peer perception could retain their position as it is or near to the last achieved. Thus, most
effective strategy comes out to be the long-term strategy and it is consistent. Research
publications have become most preferred tool to compete with each other. This classification
of strategy may help decision makers to identify best suited option that meets the needs of the
stakeholders (management, students, corporate world). Efficiency and effectiveness in
management institution has a significant role in the progress of developing or emerging
countries. Due to scarcity of resources, the management of resources has to be efficient and
effective. The results obtained in this research may be helpful to many others institutions
going through the similar kinds of challenges. Due to globalization, many institutions may
have common market in terms of prospective students and employers. Therefore, this work
may be useful for other institutions of the country as well as institutions in other developing or
emerging countries to design their strategy as per their access to resources or ability. In this
era of globalized economy, the education sector needs to be monitored more analytically as
management institutions have become an integral part of the economy. The finding of the
study may be interpreted as need to look into the conventional method of functioning,
evaluating and controlling the performance of any management institute. As the study is
conducted on the basis of information available about top 50management institutions and has
dealt with qualitative parameter, the expert’s opinion may be considered to achieve a
consensus. Although this research contributes considerably in terms of international literature
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and managerial and practical implications, it can still be extended by exploring some other
mediating variables that may affect the relationship between selected indicators and success,
such as for how long institutions are functioning, organization’s leadership or management
style, role of government funding, fundamental difference of resource management practices
in public and private management institutions, etc. One can further investigate to understand
change in strategies of other institutes separately, which could not get place among top
ranking. Interaction effect between different selected indicators can also be analyzed to gain
new insights for decision making.

References

Abate, M., Lijesen, M., Pels, E. and Roelevelt, A. (2013), “The impact of reliability on the productivity of
railroad companies”, Transportation Research Part E: Logistics and Transportation Review,
Vol. 51, pp. 41-49.

ACU (2014), available at: www.acu.ac.uk/news/view?id=94&x[0]=news/list (accessed October 13, 2014).

Afzal, M. and Lawrey, R. (2012), “Evaluating the comparative performance of technical and
scale efficiencies in knowledge-based economics in ASEAN: a data envelopment analysis
(DEA) application”, European Journal of Economics, Finance and Administrative Sciences,
Vol. 51 No. 8, pp. 81-95.

Agasisti, T. and Pohl, C. (2012), “Comparing German and Italian public universities: convergence or
divergence in higher education landscape?”, Managerial and Decision Economics, Vol. 33 No. 2,
pp. 71-85.

Agasisti, T., Catalano, G., Landoni, P. and Verganti, R. (2012), “Evaluating the performance of academic
departments: an analysis of research-related output efficiency”, Research Evaluation, Vol. 21
No. 1, pp. 2-14.

Andersen, D.R., Sweeney, D.J. and Williams, T.A. (2000), An Introduction to Management Science, 9th
ed., South-Western, Cincinnati, OH.

Athanassopoulos, A.D. and Curram, S.P. (1996), “A comparison of data envelopment analysis and
artificial neural networks as tools for assessing”, Journal of the Operational Research Society,
Vol. 47 No. 8, pp. 1000-1016.

Balakrishnan, P.V., Cooper, M.C., Jacob, V.S. and Lewis, P.A. (1996), “Comparative performance of the
FSCL neural net and K-means algorithm for market segmentation”, European Journal of
Operational Research, Vol. 93 No. 2, pp. 346-357.

Boyatzis, R.E. and Renio, A. (1989), “Research article, the impact of an MBA on managerial abilities”,
Journal of Management Development, Vol. 8 No. 5, pp. 66-77.

Brusco, M.J., Steinley, D., Cradit, J.D. and Singh, R. (2012), “Emergent clustering methods for empirical
OM research”, Journal of Operations Management, Vol. 30 No. 6, pp. 454-466.

Byrnes, P., Färe, R. and Grosskopf, S. (1984), “Measuring productive efficiency: an application to Illinois
strip mines”, Management Science, Vol. 30 No. 6, pp. 671-681.

Castano, M.C.N. and Cabanda, E. (2007), “Sources of efficiency and productivity growth in the
Philippine state universities and colleges: a non-parametric approach”, International Business
and Economics Research Journal, Vol. 6 No. 6, pp. 79-90.

Chang, R.Y. and Kelly, P.K. (1994), Improving Through Benchmarking, Richard Chang Associates,
Los Angeles, CA.

Charnes, A. and Cooper, W.W. (1962), “Programming with linear fractional functions”, Naval Research
Logistic Quarterly, Vol. 9 No. 304, pp. 181-206.

Charnes, A., Cooper, W.W. and Rhodes, E. (1978), “Measuring the efficiency of decision making units”,
European Journal of Operational Research, Vol. 2 No. 2, pp. 429-444.

Charnes, A., Cooper, W.W. and Rhodes, E. (1979), “Measuring the efficiency of decision making units:
[short communication]”, European Journal of Operational Research, Vol. 3 No. 4, pp. 339-349.

Chitty, C. (2002), Understanding Schools and Schooling, Rouledge Falmer, London.

2199

Top
management

institutes
of India

www.acu.ac.uk/news/view?id=94&x[0]=news/list
www.acu.ac.uk/news/view?id=94&x[0]=news/list


www.manaraa.com

CSWE (2012), available at: www.cswe.org/News/PressRoom/PressReleaseArchives/Benchmarking
ServicesIntro.Aspx (accessed January 20, 2012).

De Witte, K. and López-Torres, L. (2017), “Efficiency in education: a review of literature and a way
forward”, Journal of the Operational Research Society, Vol. 68 No. 4, pp. 339-363.

Debnath, R.M. and Shankar, R. (2009), “Assessing performance of management institutions: an
application of data envelopment analysis”, The TQM Journal, Vol. 21 No. 1, pp. 20-33.

Dreher, G.F., Dougherty, T.W. and Whitely, B. (1985), “Generalizability of MBA degree and socio-
economic efforts on business school graduates’ salaries”, Journal of Applied Psychology, Vol. 70
No. 4, pp. 769-773.

Emrouznejad, A. and Shale, E. (2009), “A combined neural network and DEA for measuring efficiency
of large scale data sets”, Computers & Industrial Engineering, Vol. 56 No. 1, pp. 249-254.

Espey, J. and Batchelor, P. (1987), “Management by degrees: a case study in management
development”, Journal of Management Development, Vol. 6 No. 5, pp. 61-68.

Farrell, M.J. (1957), “The measurement of production efficiency”, Journal of the Royal Statistical Society,
Series A, Vol. 120 No. 3, pp. 253-290.

Fiekers, T., Dale, B.G., Littler, D.A. and Vob, W. (2000), “Benchmarking the postgraduate admission
process”, Quality Management Journal, Vol. 7 No. 4, pp. 45-57.

Forsund, F.R., Knox-Lovell, C.A. and Schmidt, P. (1980), “A survey of frontier production functions and
of their relationship to efficiency measurement”, Journal of Econometrics, Vol. 13 No. 1, pp. 5-25.

Freeman, B. (2010), “Report on the university policy benchmarking project: implications for the
University of Tasmania”, Policy and Delegations, University of Tasmania, available at: www.
utas.edu.au/__data/assets/pdf_file/0003/42951/Policy-Benchmarking-Project-Report.pdf

Fu, T.T. and Huang, M.Y. (2009), “Performance ranking and management efficiency in colleges of
business: a study at the department level in Taiwanese universities”, in Lee, J.-D. and
Heshmati, A. (Eds), Productivity, Efficiency and Economic Growth in the Asia-Pacific Region,
Physica-Verlag, Heidelberg, pp. 197-215.

Greene, R.T. (1993), Global Quality A Synthesis of the World’s Best Management Methods, ASQC
Quality Press, Milwaukee, WI.

Guo, L., Rivero, D. and Pazos, A. (2010), “Epileptic seizure detection using multiwavelet transform
based approximate entropy and artificial neural networks”, Journal of Neuroscience Methods,
Vol. 193 No. 1, pp. 156-163.

Haksever, C. and Muragishi, Y. (1998), “Measuring values in MBA programmes”, Education Economics,
Vol. 6 No. 1, pp. 15-26.

Haykin, S. (1994), Neural Networks: A Comprehensive Foundation, Macmillan Publishing, New York, NY.

Hsiang-Hsi, L., Tser-Yieth, C., Yung-Ho, C. and Fu-Hsiang, K. (2013), “A comparison of three-stage DEA
and artificial neural network on the operational efficiency of semi-conductor firms in Taiwan”,
Modern Economy, Vol. 4 No. 1, pp. 20-31.

Jackson, N. and Lund, H. (Eds) (2000), Benchmarking for Higher Education, Society for Research into
Higher Education & Open University Press, Buckingham.

Jagadeesh, R. (2000), “Assuring quality in management education: the Indian context”, Quality
Assurance in Education, Vol. 8 No. 3, pp. 110-119.

Johnes, J. (2004), “Chapter 16 efficiency measurement”, in Johnes, G. and Johnes, J. (Eds), International
Handbook on the Economics of Education, Edward Elgar, Cheltenham, pp. 613-742.

Kohonen, T. (1982), “A simple paradigm for the self-organized formation of structured feature maps in
competition and cooperation in neural nets”, in Amari, S. and Arbib, M. (Eds), Lecture Notes in
Biomathematics, Springer-Verlag, Berlin, pp. 248-266.

Kohonen, T. (1989), Self Organization and Associative Memory, 3rd ed., Springer-Verlag, New York, NY.

Laugharne, M. (2002), “Benchmarking academic standards”, Quality Assurance in Education, Vol. 10
No. 3, pp. 134-138.

2200

BIJ
26,7

www.cswe.org/News/PressRoom/PressReleaseArchives/BenchmarkingServicesIntro.Aspx
www.cswe.org/News/PressRoom/PressReleaseArchives/BenchmarkingServicesIntro.Aspx
www.utas.edu.au/__data/assets/pdf_file/0003/42951/Policy-Benchmarking-Project-Report.pdf
www.utas.edu.au/__data/assets/pdf_file/0003/42951/Policy-Benchmarking-Project-Report.pdf


www.manaraa.com

Lewin, A.Y., Morey, R.C. and Cook, T.J. (1982), “Evaluating the administrative efficiency of courts”,
OMEGA, Vol. 10 No. 4, pp. 401-411.

Mangiameli, P., Chen, S.K. and West, D. (1996), “A comparison of SOM neural network and hierarchical
clustering methods”, European Journal of Operational Research, Vol. 93 No. 2, pp. 402-417.

Manzini, R. and Lazzarotti, V. (2006), “The benchmarking of information systems supporting the
university administrative activities: an Italian experience”, Benchmarking: An International
Journal, Vol. 13 No. 5, pp. 596-618.

Medhi, P.K. and Mondal, S. (2016), “A neural feature extraction model for classification of firms and
prediction of outsourcing success: advantage of using relational sources of information for new
suppliers”, International Journal of Production Research, Vol. 54 No. 20, pp. 6071-6081.

MHRD Report (2016), “Ministry of human resource development, Govt of India, some inputs for draft
national education policy”, Ministry of Human Resource Development, Govt of India, available at:
https://mhrd.gov.in/sites/upload_files/mhrd/files/nep/Inputs_Draft_NEP_2016.pdf

Mingoti, S.A. and Lima, J.O. (2006), “Comparing SOM neural network with fuzzy c-means, k-means and
traditional hierarchical clustering algorithms”, European Journal of Operational Research,
Vol. 174 No. 3, pp. 1742-1759.

Mulla, R. Zubin. (2007), “Business school research in India: seeking the why of management”,
Management and Labour Studies, Vol. 32 No. 2, pp. 257-264.

NIRF (2018), Ranking Report 2017, available at: www.nirfindia.org/2018/ManagementRanking.html
(accessed April 2018).

Nunamaker, T.R. (1983), “Measuring routine nursing service efficiency: a comparison of cost per
patient day and data envelopment analysis models”, Health Services Research, Vol. 18 No. 2,
pp. 183-205.

Orr, D. (2004), Earth in Mind: on Education, Environment and the Human Prospect, 2nd ed., Island
Press, Chicago, IL.

Pendharkar, P.C. and Rodger, J.A. (2003), “Technical efficiency-based selection of learning cases to
improve forecasting accuracy of neural networks under monotonicity assumption”, Decision
Support Systems, Vol. 36 No. 1, pp. 117-136.

Prensky, M. (2009), “Digital wisdom”, available at: www.innovateonline.info/pdf/vol5_issue3/H.
_Sapiens_Digital-__From… (accessed April 2018).

Rhodes, E.L. (1982), “A study of US National Park Service performance variations: an application of
data envelopment analysis”, Working Paper Series No. 531, School of Management, State
University of New York, Buffalo, NY.

Sav, G.T. (2012), “Managing operating efficiencies of publicly owned universities: American university
stochastic frontier estimates using panel data”, Advances in Management and Applied
Economics, Vol. 2 No. 1, pp. 1-23.

Sexton, T.R. (1986), “The methodology of data envelopment analysis”, in Silkman, R.H. (Ed.),
Measuring Efficiency: An Assessment of Data Envelopment Analysis. New Directions for
Program Evaluation, Jossey-Bass, San Francisco, CA, No. 32, pp. 7-29.

Sexton, T.R., Silkman, R.H. and Hogan, A. (1986), “Data envelopment analysis: critique and extensions”,
in Silkman, R.H. (Ed.),Measuring Efficiency: An Assessment of Data Envelopment Analysis, New
Directions for Program Evaluation, Jossey-Bass, San Francisco, CA, No. 32, pp. 73-105.

Sexton, T.R., Taggart, R. and Sleeper, S. (1994), “Improving pupil transportation in North Carolina”,
Interfaces, Vol. 24 No. 1, pp. 87-103.

Sexton, T.R., Leiken, A.M., Nolan, A.H., Liss, S., Hogan, A.J. and Silkman, R.H. (1989), “Evaluating
managerial efficiency of veterans administration medical centers using data envelopment
analysis”, Medical Care, Vol. 27 No. 12, pp. 1175-1188.

Shammari, M.A. and Salimi, A. (1998), “Modeling the operating efficiency of banks: a nonparametric
methodology”, Logistic Information Management, Vol. 11 No. 1, pp. 5-17.

2201

Top
management

institutes
of India

https://mhrd.gov.in/sites/upload_files/mhrd/files/nep/Inputs_Draft_NEP_2016.pdf
www.nirfindia.org/2018/ManagementRanking.html
www.innovateonline.info/pdf/vol5_issue3/H._Sapiens_Digital-__From&#x02026;
www.innovateonline.info/pdf/vol5_issue3/H._Sapiens_Digital-__From&#x02026;


www.manaraa.com

Shattock, M. (2000), “Strategic management in European universities in an age of increasing
institutional self reliance”, Tertiary Education & Management, Vol. 6 No. 2, pp. 93-104.

Shattock, M. (2010), Managing Successful Universities, McGraw-Hill Education, Maidenhead.

Shaw, M. and Green, H.D. (2002), “Benchmarking the PhD – a tentative beginning”, Quality Assurance
in Education, Vol. 10 No. 2, pp. 116-124.

Sherman, H.D. (1984), “Hospital efficiency measurement and evaluation”, Medical Care, Vol. 22 No. 10,
pp. 922-928.

Tavares, G. (2002), “A bibliography of data envelopment analysis (1978-2001)”, RUTCOR Research
Report No. RRR 01-02, Rutgers University, Piscataway, NJ, January.

Tijssen, R.J.W., van Leeuwen, T.N. and van Wijk, E. (2009), “Benchmarking university–industry
research cooperation worldwide: performance measurements and indicators based on
co-authorship data for the world’s largest universities”, Research Evaluation, Vol. 18 No. 1,
pp. 13-24, available at: http://dx.doi.org/10.3152/095820209X393145

Ülengin, F., Kabak, Ö., Önsel, S., Aktas, E. and Parker, B.R. (2011), “The competitiveness of nations
and implications for human development”, Socio-Economic Planning Sciences, Vol. 45 No. 1,
pp. 16-27.

Wan Endut, W., Abdullah, M. and Husain, N. (2000), “Benchmarking institutions of higher education”,
Total Quality Management, Vol. 11 Nos 4-6, pp. 796-809.

Wehrens, R. and Buydens, L.M.C. (2007), “Self- and super-organizing maps in R: the Kohonen package”,
Journal of Statistical Software, Vol. 21 No. 5, pp. 1-19.

Williams, H.P. (1999), Model Building in Mathematical Programming, 4th ed., Wiley, Chichester.

Winston, W.L. (1994), Operations Research: Applications and Algorithms, 3rd ed., Duxbury Press,
Boston, MA.

Worthington, A.C. (2001), “An empirical survey of frontier efficiency measurement techniques in
education”, Education Economics, Vol. 9 No. 3, pp. 245-268.

Yi, L. and Thomas, H. (2009), “A decision support system for the environmental impact of ICT
and e-business”, International Journal of Information Technology & Decision Making, Vol. 8
No. 2, pp. 361-377.

Zurada, J.M. (2006), Introduction to Artificial Neural Systems, West Publishing, St Paul, MN.

Further reading

Agasisti, T., Barra, C. and Zotti, R. (2016), “Evaluating the efficiency of Italian public universities
(2008–2011) in presence of (unobserved) heterogeneity”, Socio-Economic Planning Sciences,
Vol. 55 No. 3, pp. 47-58.

Aristovnik, A., Seljak, J. and Mencinger, J. (2014), “Performance measurement of police forces at the
local level: a non-parametric mathematical programming approach”, Expert Systems with
Applications, Vol. 41 No. 4, pp. 1647-1653.

Association of Commonwealth Universities (ACU) (2013), “Association of commonwealth universities
benchmarking programme”, available at: www.acu.ac.uk (accessed January 12, 2013).

Avilés, S., Güemes, D., Cook, W.D. and Cantú, H. (2015), “Time-staged outputs in DEA”, OMEGA – The
International Journal of Management Science, Vol. 55 No. 7, pp. 1-9.

Azadeh, A., Motevali, S., Zarrin, M. and Khaefi, S. (2015), “Performance evaluation of Iranian electricity
distribution units by using stochastic data envelopment analysis”, International Journal of
Electrical Power & Energy Systems, Vol. 73 No. 10, pp. 919-931.

Banker, R.D., Charnes, A.W. and Cooper, W.W. (1984), “Some models for estimating technical and scale
inefficiencies in data envelopment analysis”, Management Science, Vol. 30 No. 9, pp. 1078-1092.

Barra, C. and Zotti, R. (2016), “Measuring efficiency in higher education: an empirical study
using a bootstrapped data envelopment analysis”, International Advances in Economic Research,
Vol. 22 No. 1, pp. 11-33.

2202

BIJ
26,7

http://dx.doi.org/10.3152/095820209X393145
www.acu.ac.uk


www.manaraa.com

Berger, A.N., Brockett, P.L., Cooper, W.W. and Pastor, J.T. (1997), “New approaches for analyzing and
evaluating the performance of financial institutions”, European Journal of Operation Research,
Vol. 98 No. 2, pp. 170-443.

Charnes, A. and Cooper, W.W. (1962), “Programming with linear fractional functions”, Naval Research
Logistic Quarterly, Vol. 9 No. 304, pp. 181-206.

Comuel, E. (2010), “Are business schools to blame for the current economic crisis”, From challenge
to change: Business schools in the wake of financial crisis (A compendium of essays put
together by Global Foundation for Management Education), available at: www.gfme.org/pdf/
complete_web.pdf

Cooper, W.W., Park, K.S. and Pastor, J.T. (1999), “RAM: a range adjusted measure of efficiency”,
Journal of Productivity Analysis, Vol. 11 No. 1, pp. 5-42.

Cooper, W.W., Seiford, L.M. and Tone, K. (2000), Data Envelopment Analysis: A Comprehensive
Text with Models Applications, References and DEA-solver Software, Kluwer Academic
Publishers, Dordrecht.

Da Silva, G. and Gonçalves, E. (2015), “Management of agricultural research centers in Brazil: a DEA
application using a dynamic GMM approach”, European Journal of Operational Research,
Vol. 240 No. 3, pp. 819-824.

Datar, M.S., Garvin, A.D. and Cullen, G.P. (2010), Rethinking the MBA: Business Education a
Crossroads, Harvard Business Press, Boston, MA.

Du, J., Cook, W.D., Liang, L. and Zhu, J. (2014), “Fixed cost and resource allocation based on DEA cross-
efficiency”, European Journal of Operational Research, Vol. 235 No. 1, pp. 206-214.

Education Industry Analysis (2018), “A report by India brand equity foundation”, available at: www.
ibef.org (accessed April 2018).

Fang, L. and Li, H. (2015), “Centralized resource allocation based on the cost-revenue analysis”,
Computers & Industrial Engineering, Vol. 85 No. 7, pp. 395-401.

Gök¸sen, Y., Do ˘gan, O. and Özkarabacak, B. (2015), “A data envelopment analysis application for
measuring efficiency of university departments”, Procedia Economics and Finance, Vol. 19 No. 1,
pp. 226-237.

Grosskopf, S., Hayes, K.J. and Taylor, L.L. (2014), “Applied efficiency analysis in education”, Economics
and Business Letters, Vol. 3 No. 1, pp. 19-26.

Hamlen, W. Jr and Southwick, L. Jr (1989), “Quality in the MBA program: inputs, outputs or value
added?”, Journal of Economic and Social Measurement, Vol. 19 No. 1, pp. 1-26.

Harris, R.W. (1994), “Alien or ally? TQM, academic quality and the new public management”, Quality
Assurance in Education, Vol. 2 No. 3, pp. 33-39.

Hazelkorn, E. (2015), Rankings and The Reshaping of Higher Education: The Battle For World-Class
Excellence, Springer, Dordrecht.

Karlöf, B. and Östblom, S. (1993), Benchmarking: A Signpost to Excellence in Quality and Production,
John Wiley & Sons, New York, NY.

Katharaki, M. and Katharakis, G.A. (2010), “comparative assessment of Greek universities’ efficiency
using quantitative analysis”, International Journal of Educational Research, Vol. 49 Nos 4-5,
pp. 115-128.

Kwon, H.B. and Lee, J. (2015), “Two-stage production modeling of large US banks: a DEA-neural
network approach”, Expert Systems with Applications, Vol. 42 No. 19, pp. 6758-6766.

Lozano, S. (2015), “A joint-inputs Network DEA approach to production and pollution-generating
technologies”, Expert Systems with Applications, Vol. 42 No. 21, pp. 7960-7968.

Palocsay, S. and Wood, W. (2014), “An investigation of US undergraduate business school rankings
using data envelopment analysis with value-added performance indicators”, Journal of
Education for Business, Vol. 89 No. 6, pp. 277-284.

2203

Top
management

institutes
of India

www.gfme.org/pdf/complete_web.pdf
www.gfme.org/pdf/complete_web.pdf
www.ibef.org
www.ibef.org


www.manaraa.com

Pettigrew, A.M., Cornuel, E. and Hommel, U. (2014), The Institutional Development of Business Schools,
Oxford University Press, Oxford, available at: http://libsearch.cbs.dk/primo_library/libweb/
action/dlDisplay.do?docId=CBS01000680443&vid=CBS&afterPDS=true

Ramanathan, R. (1966), An Introduction to Data Envelopment Analysis: A Tool for Performance
Measurement, Sage Publications, New Delhi, Thousand Oaks, CA and London.

Ruggiero, J. (2004), “Chapter 12: Performance evaluation in education: modeling educational
production”, in Cooper, W.W., Seiford, L.M. and Zhu, J. (Eds), Handbook on DEA, Kluwer
Academic Publishers, Boston, MA, Dordrecht and London, pp. 323-348.

Sabella, A.R., Kashou, R. and Omran, O. (2015), “Assessing quality of management practices
in Palestinian hospitals”, International Journal of Organizational Analysis, Vol. 23 No. 2,
pp. 213-232.

Sterling, S. (2001), Sustainable Education: Revisioning Learning and Change, Schumacher Briefings 6,
Green Books Publishers, London.

Tao, L., Liu, X. and Chen, Y. (2013), “Online banking performance evaluation using data envelopment
analysis and axiomatic fuzzy set clustering”, Quality & Quantity, Vol. 47 No. 2, pp. 1259-1273.

Tsolas, I.E. and Charles, V. (2015), “Incorporating risk into bank efficiency: a satisficing DEA approach to
assess the Greek banking crisis”, Expert Systems with Applications, Vol. 42 No. 7, pp. 3491-3500.

Wanke, P. and Barros, C. (2014), “Two-stage DEA: an application to major Brazilian banks”, Expert
Systems with Applications, Vol. 41 No. 5, pp. 2337-2344.

Woo, C., Chung, Y., Chun, D., Seo, H. and Hong, S. (2015), “The static and dynamic environmental
efficiency of renewable energy: a Malmquist index analysis of OECD countries”, Renewable &
Sustainable Energy Reviews, Vol. 47 No. 7, pp. 367-376.

About the author
Surender Kumar has Doctorate Degree in Statistics. He has more than 15 years of experience in
research and academics with various management institutions. He has many publications to his credit
in the various journals of National and International repute. He has presented several research papers
in National and International Conference in India and abroad and he is honored with best research
paper awards in International Conferences. He has conducted many FDPs/Workshops/Symposia in the
area of Quantitative Techniques. His areas of research include applied statistics, stochastic modeling,
econometric analysis, benchmarking analysis and artificial intelligence. Surender Kumar can be
contacted at: skt.ncr@gmail.com

For instructions on how to order reprints of this article, please visit our website:
www.emeraldgrouppublishing.com/licensing/reprints.htm
Or contact us for further details: permissions@emeraldinsight.com

2204

BIJ
26,7

http://libsearch.cbs.dk/primo_library/libweb/action/dlDisplay.do?docId=CBS01000680443&vid=CBS&afterPDS=true
http://libsearch.cbs.dk/primo_library/libweb/action/dlDisplay.do?docId=CBS01000680443&vid=CBS&afterPDS=true
http://libsearch.cbs.dk/primo_library/libweb/action/dlDisplay.do?docId=CBS01000680443&vid=CBS&afterPDS=true
http://libsearch.cbs.dk/primo_library/libweb/action/dlDisplay.do?docId=CBS01000680443&vid=CBS&afterPDS=true


www.manaraa.com

Reproduced with permission of copyright owner. Further
reproduction prohibited without permission.


	Artificial intelligence divulges effective tactics of top management institutes of India

