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Abstract 

This paper presents a stage-wise fuzzy logic based model for effective evaluation of overall 

leadership. The study illustrates a model based on emotional, intelligent and spiritual quotient for 

determining true leadership rating. Various attributes of leader under each quotient has been 

considered for designing of the proposed model. The paper highlights the applicability of fuzzy 

reasoning in determining relationship among different attributes and quotients in terms of if-then 

fuzzy rules. A Matlab-Simulink model can be built based on the proposed model and simulation 

can be further performed.  
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1.0 Introduction 

Intelligent quotient (IQ), Emotional quotient (EQ) and Spiritual quotient (SQ) represents the 

complete combination of human intelligence and performance [1]. Past literature showed that 

there are significant effects of IQ, EQ and SQ on employee behaviour and performance [2]. 

Various competencies model of IQ, EQ and SQ has been built and applied to working 

performance of managers/leaders [3-5]. IQ is a term coined by psychologist William stern and it 

is determined by a number of factors which includes both genetic and non-genetic factors [6]. It 

is basically a score derived from one of the several different standardisation tests designed to 

assess relative intelligence [7]. IQ is an ability of a person to solve an objective problem and can 

be used to make a person competent enough. Yadav and Singh [8] proposed a fuzzy expert 

system for evaluation of students performance evaluation. The authors discussed a fuzzy 

inference system and associated rules. Further a practical method has been proposed and 
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compared with existing statistical method. Pavani et al. [9] evaluated teachers’ performance 

using fuzzy inference system. The authors compared two different membership functions to 

achieve the shape of membership function which plays more important role in evaluating 

performance. Haji et al [10] predicted Intelligence, emotional and spiritual quotients (IESQ) to 

predict personal quality of corporate managers. The study considered data collected from 237 

enterprises managers through questionnaires. The paper also showed structural models of 

personal quality predicted by IESQ.   

 

The subject emotional intelligence was originated in 1980's. In the last decade Emotional 

intelligence has done significant progress in experimental psychology [11]. EQ is the 

competency to identify and express emotions, understanding emotions, assimilate emotions in 

thought and regulate emotions in the self and in others [12]. It seems to have significant impact 

on individual from view point of cognitive ability. Therefore people with a high level of 

emotional intelligence may not have high intelligent quotient [13, 14]. It further contributes to a 

leaders capacity to manage challenges and barriers that the leader may face through the 

leadership process within organisation. Bouslama et al. [15] proposed a fuzzy based emotional 

intelligence model and framework to capture uncertainties in surveys of new intakes. The 

proposed system was expected to help HCT Dubai colleges for better design, prepare orientation 

and counseling sessions for students. Austin et al [16] performed measure of emotional 

intelligence on 156 first year medical students. The results showed that females scored 

significantly higher than males. Structural equation modeling showed direct effects of gender on 

EQ. The findings provided limited evidence for a link between EQ and academic performance of 

students. Patel et al [17] explored the use of Artificial Intelligence for enhancing students IQ and 

EQ levels. The knowledge for the system has been documented which can be easily transferred 

and can be very useful for measuring mental age correctly.    

 

The spiritual intelligence unit serves to assist people in any context (corporate, community, 

family) to develop their spiritual awareness, capacity and intelligence, and then to use that 

intelligence to be more effective as an individual, and thereby expand their capacity to make a 

greater contribution to the endeavours of others [18]. Covey [19] talks about the spiritual 

renaissance in the business world, Zohar and Marshall [20] created the concept of spiritual 

intelligence, Srivastava and Mishra [21] proposed different dimensions of SQ to evaluate, 

manage and lead people effectively. The study also analysed the relevance of SQ to sustenance 

and survival of companies in the present world. According to Safara and Bhatia [22], SQ is a 

capacity for deep understanding of existing questions and insight into multiple levels of 

consciousness. It also implies awareness of spirit as the ground of being or as the creative life 

force of evolution. It is characterised by the ability to see the best in seemingly painful 

circumstances, as well to see the divine beyond the gains of the world [23]. Akhtar et al. [24] 

studied SQ as a solution to the unethical behaviour of employees and how it can contribute 
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towards organisational sustainability. The authors concluded that SQ is the ultimate intelligence 

with which people addressed and solved problems associated with meaning and value. In this 

paper a fuzzy stage-wise approach for designing of overall leadership evaluation model has been 

proposed. The study considers different attributes under each quotient which were used to build 

the proposed model. The procedure for designing of fuzzy controller for proposed system has 

also been illustrated.  

2.0 Designing of proposed stage-wise fuzzy model 

Fuzzy logic was initiated by Lotfi A. Zadeh in 1965 [25]. Fuzzy logic is a multi-valued logic that 

allows intermediate values to be defined between conventional evaluation like true or false, yes 

or no, high or low etc [26]. Fuzzy logic has emerged as an important tool for controlling complex 

systems and industrial processes. The most important advantage of fuzzy logic is performing 

human reasoning in terms of rules defined in natural language. Fuzzy theory is based on the 

theory of fuzzy sets, which is generalization of classical set theory [27]. This paper proposed a 

stage-wise fuzzy reasoning model for overall analysis of a Leader [28]. The study considers 

different attributes under each quotient. A total of 12 such attributes were considered which were 

combined in three stages which reduced the problem of rule explosion [29]. The first and second 

stage gives individual quotient analysis whereas the third stage combines the three quotient i.e. 

IQ, EQ and SQ to give overall analysis.  

The complete model with proposed fuzzy logic controllers (FLC's) is shown in Figure 1.0.   
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Figure 1.0 Stage-wise fuzzy logic model for Leadership evaluation 

 

3.0 Designing of Membership function's (MF's) and fuzzy rules 

  

Each of the attribute discussed above can be further fuzzified into different grades of MF's 

having suitable Universe of discourse (UOD). The range of UOD and parameters of MF's were 

determined by the knowledge and experience of expert depending upon the suitability of 

particular problem. In this study two different shape MF's i.e. triangular and trapezoidal MF's 

were proposed for designing of FLC's. A view both MF's for one of the attribute of SQ i.e. 

evaluation is shown in Figure 2.0 and Figure 3.0 respectively. The UOD considered for 

'Evaluation' was in the range of 0 to 10 for both the MF's. A set of five triangular MF's (very low, 

low, medium, high and very high) were considered for defining of each attribute. Similarly, the 

UOD and MF's for other attributes can also be defined.  
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Figure 2.0 Triangular MF's for attribute: Evaluation 

 

Figure 3.0 Trapezoidal MF's for attribute: Evaluation 

In stage-wise process two or more of input attributes were combined and analysed in the form of 

if-then fuzzy rules. The fuzzy rules were designed based on knowledge and experience of expert 

and varies from one expert to another. The if-then fuzzy rules for 'FLC-1' i.e. evaluation and 

judgment analysis are shown in Table 1.0. Similarly the rule base for other controllers can also 

be defined.    

 

 

 

Judgment 

Evaluation 

 Very low Low Medium High Very high 

Very low Very low Very low Low Medium Medium 

Low Very low Low Low Medium Medium 

Medium Low Low Medium Medium High 

High Medium Medium Medium High Very high 

Very high Medium Medium High Very high Very high 

Table 1.0 If-then fuzzy rules for 'FLC-1' 
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4.0 Conclusion 

This paper proposed a stage-wise fuzzy reasoning model for overall leadership evaluation. The 

study showed how three quotients i.e. Intelligent Quotient (IQ), Emotional Quotient (EQ) and 

Spiritual Quotient (SQ) can be combined effectively using proposed approach. A 3-Stage fuzzy 

reasoning model has been proposed which can be used to avoid problem of fuzzy rule explosion. 

The paper illustrated linguistic application of fuzzy logic in determining human decisions in 

terms of if-then fuzzy rules. The study also proposed two different shape MF's i.e. triangular and 

trapezoidal which can be analysed to built the proposed model. As an extension to future work 

the proposed model is being implemented to run on Matlab/Simulink environment for practical 

simulations.    

 

References 

[1] V. Selman, R.C. Selman, J. Selman and E. Selman, "Spiritual-intelligence-quotient", College 

Teaching methods and styles Journals, Vol.1, No.3, 2015. 

[2] S. Upadhyay, N. Upadhyay and S. Pinto, "Spiritual Intelligence and Organisational effectiveness 

ecosystem", International Conference on Technology and Business Management, Vol. 23, pp.25, 2015.  

[3] M.A. Salmiah, "Hubungan antara kompetensi kerja dan Prestari kerja di kalangan kakitangan Agensi 

Kerajaan Electronik", Unpublished PhD Thesis, UUM:Sintok-kedah, 2004.  

[4] V.M. Catano, P.E. Morgan and K. Kelloway, "Exploring commitment and leadership in volunteer 

organizations", Leadership and Organization Development Journal, Vol. 22, No. 6, pp. 256-263, 2001.  

[5] D. Zohar and I. Marshall, "Spritual Capital: Wealth we can live by", BK Publisher: San Francisco, 

2004.  

[6] T.J. Bouchard, "The Wilson effect: the increase in heritability of IQ with age", Twin Res Hum Genet, 

Vol.16, No.5, pp.923-930, 2013. 8 

[7] A. Oommen, "Factors influencing Intelligent Quotient", Journal of Neurology & Stroke, Vol. 1, No.4, 

pp.1-5, 2014.  

[8] R.S. Yadav and V.P. Singh, "Modeling academic performance evaluation using Soft-computing 

techniques: A fuzzy logic approach", International Journal on computer science and Engineering, Vol.3, 

No.2, pp.676-686, 2011.  

[9] S. Pavani, P.V.S.S. Gangadhar and K.K. Gulhare, "Evaluation of Teachers performance using fuzzy 

logic techniques", International Journal of Computer trends and Technology, Vol.3, No.2, pp. 200-205, 

2012.  

http://www.pmworldjournal.net/
http://www.pmworldlibrary.net/


PM World Journal                                  Leadership Evaluation: a Fuzzy Logic based approach 
Vol. V, Issue III – March 2016  by Ashwani Kharola, Musheer A. Ansarie 
www.pmworldjournal.net Featured Paper & Punit Namdeo 

 

 

 

 
© 2016 Ashwani Kharola, Musheer Ahmed Ansarie, Punit Namdeo             www.pmworldlibrary.net Page 7 of 10 

[10] J. Haji, A.B. Bemby and I. Sentosa, " The Intelligent, Emotional, Spiritual quotients and quality of 

managers", Global Journal of Management and Business Research Administration and Management, 

Vol.13, No.1, pp.1-11, 2013.   

[11] D. Goleman, "Emotional Intelligence", Bantam Books, New York, 1995. 

[12] R. Luzarus, "Emotional and Adaptation", Oxford University Press, New York, 1991. 

[13] A. Chakraborty and A. Konar, "Introduction to emotional intelligence", in a book title Emotional 

intelligence, pp. 1-33, springer, 2009, doi; 10.1007/978-3-540-68609-5-1. 

[14] C. Hughes, "Emotional Intelligence", in a book title American Black Women and Interpersonal 

leadership styles, pp 65-74, 2014, doi 10.1007/978-94-6309-878-7_5 

[15] F. Bouslama, M. Housley and A. Steele, " A fuzzy-logic based emotional intelligence framework for 

evaluating and orienting new students in HCT dubai colleges", In Proc. of IEEE 14th World Congress on 

Hybrid Intelligent Systems, 14-16 Dec. 2014.  

[16] E.J. Austin, P. Evans, R. Goldwater and V. Potter, " A Preliminary study of emotional intelligence, 

empathy and exam performance in first year medical students", Personality and Individual differences, 

39(8): 1395-1405, 2005.  

[17] D.M. Patel, J.K. Patel and S.B. Shah, " Enhancing and measuring students IQ and EQ levels using 

AI", International Journal of Information and Computing Technology, 1(2): 45-46, 2011.  

[18] A. Srivastava and S. Mishra, " Is Spriritual quotient a beter tool of success: spirituality in the new 

world order", International Journal of Multidisciplinary Management Studies, Vol.2 Issue 1, pp. 256-266,  

2012. 

[19] S. Covey, "The 7 habits of effective people", New York: Simon & Schuster, 1994. 

[20] D. Zohar, and I. Marshall, "SQ: Connecting with your spiritual intelligence", New York: 

Bloomsbury, Publishing, 2000. 

[21] A. Srivastava and S. Mishra, "Is spiritual quotient a better tool of success: Spirituality in the new 

world order" International Journal of multidisciplinary management studies, Vol 2, No.1, pp.256-266, 

2012.  

[22] M. Safara and M.S. Bhatia, "Spiritual Intelligence", Delhi Psychiatry Journal, Vol.16, No.2, pp.412-

423, 2013.  

[23] E. Kurtz and K. Ketcham, "The Spirituality if imperfection", New York: Bantam Books, 1992.  

[24] S. Akhtar, M.A. Arshad, A. Mahmood and A. Ahmad, "Spiritual quotient and ethical values towards 

Organisational sustainability", International Letters of Social and Humanistic Sciences, Vol. 58, pp. 1-7, 

2015.  

http://www.pmworldjournal.net/
http://www.pmworldlibrary.net/


PM World Journal                                  Leadership Evaluation: a Fuzzy Logic based approach 
Vol. V, Issue III – March 2016  by Ashwani Kharola, Musheer A. Ansarie 
www.pmworldjournal.net Featured Paper & Punit Namdeo 

 

 

 

 
© 2016 Ashwani Kharola, Musheer Ahmed Ansarie, Punit Namdeo             www.pmworldlibrary.net Page 8 of 10 

[25] L.H. Zadeh, "Fuzzy Sets", Information and Control, Vol.8, No.3, pp. 338-353, 1965.  

 

[26] V. Varshavsky, V. Marakhovsky, I. Levin and H. Saito, "Multiple-valued logic approach to fuzzy 

controllers implementation", WSEAS Transactions on Electronics, Vol.6, No.4, pp.109-133, 2007.  

[27] S.K. Pal and D.P. Mandal, "Fuzzy logic and Approximate reasoning", Journal of the Institution of 

Electronics and Telecommunication Engineers, Vol.37, No. 5&6, pp.548-560, 1991.  

[28] A. Shaout and M.K. Yousif, "Employee performance appraisal system using fuzzy logic", 

International Journal of Computer Science & Information Technology, Vol.6, No.4, pp. 1-19, 2014.  

[29] W.E. Combs and J.E. Andrews, "Combinatorial rule explosion eliminated by a fuzzy rule 

configuration", IEEE Transactions on Fuzzy systems, Vol.6, No.1, pp.1-11, 1998.  

 

  

http://www.pmworldjournal.net/
http://www.pmworldlibrary.net/


PM World Journal                                  Leadership Evaluation: a Fuzzy Logic based approach 
Vol. V, Issue III – March 2016  by Ashwani Kharola, Musheer A. Ansarie 
www.pmworldjournal.net Featured Paper & Punit Namdeo 

 

 

 

 
© 2016 Ashwani Kharola, Musheer Ahmed Ansarie, Punit Namdeo             www.pmworldlibrary.net Page 9 of 10 

About the Authors 

 

Ashwani Kharola 

Institute of Technology Management  

Ministry of Defence, Govt. of India 

Uttarakhand, India 

 

 

Ashwani Kharola received B.Tech (with Honors) in Mechanical Engineering from Dehradun 

Institute of Technology, Dehradun in 2010 and M.Tech in CAD/CAM & Robotics from Graphic 

Era University, Dehradun in 2013. He is a Silver Medalist for M.Tech (2011-13) batch. 

Currently he is working as Senior Research Fellow (SRF) in Institute of Technology 

Management (ITM), One of premier training institute of Defence Research & Development 

Organisation (DRDO), Ministry of Defence, Govt. of India. He is also pursuing PhD in 

Mechanical Engineering from Graphic Era University (Deemed University), Dehradun. He has 

published many papers in National/International peer reviewed ISSN Journals and IEEE 

Conferences. His current areas of work includes Fuzzy logic reasoning, Adaptive Neuro-fuzzy 

inference system (ANFIS) control, Neural Networks, Mathematical Modeling & Simulation of 

variants of highly non-linear Inverted pendulum(IP)systems etc. He can be contacted at 

ashwanidaa@gmail.com 

 

Musheer Ahmed Ansarie 

Institute of Technology Management  

Ministry of Defence, Govt. of India 

Uttarakhand, India 

 

 

Musheer Ahmed Ansarie received B Tech in Electronics and Communication from UPTU, 

Diploma in Management, PGDM from IGNOU and pursuing MBA (Operations Research) from 

IGNOU. Worked in HCL as a Network Tester, currently working in ITM as a Senior Research 

Fellow. Research on Project Management (Project Planning, Network Diagram, Probability of 

Completion of Projects, Scheduling of Activities - Single time and Multiple time) and also 

involved in regimental activities in Admin and Works Department. He can be contacted at 

ansarie.25@gmail.com
 

http://www.pmworldjournal.net/
http://www.pmworldlibrary.net/
mailto:ashwanidaa@gmail.com
mailto:ansarie.25@gmail.com


PM World Journal                                  Leadership Evaluation: a Fuzzy Logic based approach 
Vol. V, Issue III – March 2016  by Ashwani Kharola, Musheer A. Ansarie 
www.pmworldjournal.net Featured Paper & Punit Namdeo 

 

 

 

 
© 2016 Ashwani Kharola, Musheer Ahmed Ansarie, Punit Namdeo             www.pmworldlibrary.net Page 10 of 10 

 

Punit Namdeo 

Institute of Technology Management  

Ministry of Defence, Govt. of India 

Uttarakhand, India 

 

 

Punit Namdeo is presently working as Research Associate in Institute of Technology 

Management (ITM), one of the premier training institutes of the Defence Research & Development 

Organisation (DRDO), Government of India. Earlier he was eminent faculty in department of 

Electronics and Communication, Adina Institute of Science and Technology (AIST), Sagour, 

Madhya Pradesh. He has over 5 years of teaching experience in the field of electronics, 

embedded system and communication engineering. Presently he is pursuing a Ph.D. from 

Uttarakhand Technical University (UTU), Dehradun, Uttarakhand. He can be contacted at 

punitnamdeo.adina@gmail.com  

 

 

http://www.pmworldjournal.net/
http://www.pmworldlibrary.net/
mailto:punitnamdeo.adina@gmail.com

