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Abstract 
 Analytical Hierarchical Process has been used as a useful methodology for multi-criteria decision 

making environments with substantial applications in recent years. But the weakness of the traditional AHP 
method lies in the use of subjective judgement based assessment and standardized scale for pairwise 
comparison matrix creation. The paper proposes a Condorcet Voting Theory based AHP method to solve 
multi criteria decision making problems where Analytical Hierarchy Process (AHP) is combined with 
Condorcet theory based preferential voting technique followed by a quantitative ratio method for framing 
the comparison matrix instead of the standard importance scale in traditional AHP approach. The 
consistency ratio (CR) is calculated for both the approaches to determine and compare the consistency of 
both the methods. The results reveal Condorcet- AHP method to be superior generating lower consistency 
ratio and more accurate ranking of the criterion for solving MCDM problems.  
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1. Introduction 
 The use of computer and associated technologies has affected human lives significantly 
by facilitating communication and information accessible to revolutionize all aspects of the 
society. The data generated due to the use of information technology has open doors for further 
analysis and decision making. As a result, optimized decision making has become extremely 
important for group decisions and deriving the best possible solutions in various sectors of 
human lives such as Marketing, Education, Policy Decisions and many others. Operations 
research has helped to resolve such complex decision making problems. Multi-criteria decision 
making (MCDM) is one of the most popular operations research based approach which has 
achieved immense popularity in resolving decision problems under the involvement of multiple 
decision criteria [1, 2]. Multi criteria decision-making has the capability to solve real life problems 
where multiple alternatives need to be evaluated critically based on certain defined decision 
criteria which are often contradictory in nature. The final ranking of these alternatives are based 
on analysing the impact of the alternatives on the criteria considering the benefit of the decision 
taker. Hence this method is extremely helpful in resolving real time issues in the industry, 
business and federal governmental spectrum. There are various approaches under the scope of 
MCDM and all of them basically use numerical techniques to choose the best among a set of 
alternatives. The Weighted Sum Model, Weighted Product Model, Analytical Hierarchy Process 
(AHP), Electre Method and TOPSIS method are some of the popular MCDM approaches [3]. 
The present study focuses on creating a decision support system for analysing factors using 
Analytical Hierarchy Process (AHP) in combination with Condorcet Theory on a career choice 
data pertaining to higher education research in the Indian context. In a traditional AHP based 
approach, the criteria involved in decision making are prioritized with the help of a pairwise 
comparison weighting and the importance of one criterion over the other are decided based on 
subjective assessment of the decision maker using a standard importance scale developed by 
Thomas Saaty (1980). The accuracy of this judgement depends on the consistency ratio (CR) 
value which is considered accurate if less than 0.10. But there exists chances of error due to the 
limitation of using standard scale. It becomes extremely difficult to connect the criterion 
importance to the standard scale value and which ends up in a situation of dilemma. As an 
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example, there could be situation wherein the decision maker finds it difficult to distinguish 
among the scale points and conclude if an alternative is 6 or 7 times more important than the 
other.  
 This paper focuses on creating a decision support system for analyzing the factors 
using Analytical Hierarchy Process (AHP) in combination with Condorcet Theory. The unique 
contribution of the paper lies in its use of Condorcet voting approach wherein the comparison 
matrix is generated based on a voting method to decide on the importance of a criterion over 
the other and then use of a quantitative ratio based approach to frame the pair wise comparison 
matrix instead of the standard importance scale. In the paper, the traditional AHP based 
approach and the Condorcet-AHP approach is applied on the same data set to compare the 
results generated using both the techniques. The accuracy of the results are compared based 
on the consistency ratio value and rankings of the criteria in similar studies conducted in the 
same domain. The generated computed consistency ratio (CR) value and the final ranking of 
the factors in this paper reveal Condorcet-AHP method to be a better approach in solving multi-
criteria decision making problems. The next section provides detailed description of both the 
approaches. 
 The research method section discusses the detailed steps involved in the traditional 
AHP and Condorcet-AHP approach. The results computed for both the approaches are also 
shown in the result section which helps to understand the advantages and disadvantages of 
both the approaches and conclude on the superiority of the Condorcet-AHP based approach.  
 
 
2. Research Method 
2.1 Analytical Hierarchy Process (AHP) 

Analytical Hierarchy process is a method developed by Thomas Saaty in 1980 at the 
Wharton School of Business which helps in solving complex decision making problems 
considering subjective evaluation measurements [4-6]. It basically breaks a complex problem 
into multiple hierarchical levels as depicted in Figure 1 [5-6]. AHP is based on the method of 
“measurement through pairwise comparisons relying on the judgements of experts to derive 
priority scales” [7-8]. The process uses a hierarchical structure which measures and analyses 
the various factors simplifying its complexity and combines the factors to derive at the final 
decision [8]. The AHP process consists of six major phases. The first phase involves defining 
the problem considering all the associated assumptions and perspectives based on which 
decision would be taken [9]. The second phase creates the hierarchical structure defining the 
overall goal and the intermediate levels [9-10]. The third stage encompasses of using a pair-
wise comparison of the criteria in terms of the goal [10]. The pairwise comparison helps to 
compute the relative weight of the criteria with respect to the goal and thus the pairwise 
comparison matrix is created. Quantitative data can be used for performing the comparison by 
finding the ratio and if quantitative data is not available qualitative comparison can be performed 
using the standard importance scale by Thomas Saaty (1980) as shown in Table 1 [11].  

The accuracy of the decision depends on expert’s ability of quantifying the comparison 
of the criteria using the relevant values from the scale and constructing the pairwise matrix. This 
matrix acts as the basis of all the computations involved in the AHP process. The fourth phase 
involves calculation of the relative weights of the elements at each level. This is done by adding 
the elements in the column to normalize the matrix and then deriving the normalized matrix by 
diving each column element by its column sum. The normalized average of each criterion is 
calculated by computing the average of each row. Finally the consistency ratio is calculated to 
check for consistency issues and if found, the comparison matrix is reviewed and improvised by 
the subject matter experts and decision takers to achieve consistency [11-12].  

 
 

Table 1. Importance Scale and descriptions 
Importance Scale Importance Description 

1 Equal importance of “i” and “j” 
3 Moderate importance of “i” over “j” 
5 Strong importance of “i” over “j” 
7 Very Strong importance of “i” over “j” 
9 Absolute Importance of “i” over “j” 
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Figure 1. Structure of AHP  

 
 

Assuming the size of the comparison matrix (A) is n × n where n denotes the number of 
criteria being compared to a specific goal or parent criteria. The components of the matrix are 

     and these elements need to be transitive and reciprocative in order to make the matrix 

consistent [13]. 
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Where, i, j and k are the elements of the matrix A. The comparison matrix where 
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The matrix A is normalized to matrix N in order to perform a consistency check. The N 

matrix would look like the following [13]: 
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The relative weight of each row is computed by dividing the sum of the values of each 
row by n. Hence the weight of “i” can be computed using the following formula [13]: 

 

      = 
∑    

 

   

 
                                                              (6) 

 
The matrix A is considered as consistent if A × w = n × w and the equation is 

considered as an Eigen value problem wherein the largest Eigen value is      ≥ n. The 

consistency ratio (CR) is calculated as [13]: 
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CR = CI/RI = Consistency Index / Relative Index                                     (7) 
 

CI = 
      

   
                                                                     (8) 

 

RI = 
          

 
                                                                  (9) 

 
The value of CR determines the consistency of the judgement. The CR value of less 

than 0.10 is considered acceptable or else revision of the values of     is recommended [14].   

The fifth step involves reviewing of the final decisions and ensuring that it coincides with 
the expectations of the decision taker. The sixth and final stage involves complete 
documentation of all the above mentioned stages for the purpose of record and analysis of the 
process for continuous process improvement.  

Analytical Hierarchy Process (AHP) has been widely used to solve various multi-criteria 
decision making problems. Some of the most popular domains of AHP application have been in 
selection, ranking and prioritization, design, evaluation, measurement and allocation related 
issues. As an example, AHP was used to resolve supplier selection problem where three main 
criteria and six sub criteria for supplier selection were evaluated to decide upon the best 
supplier. The results of the selection were further validated by the supplier management team in 
Carglass, Turkey resulting in better productivity in the company [15]. AHP was also used for the 
selection of the best team leader for a project which yielded better accuracy and robustness in 
choosing the most fitting leader [16]. Insurance decisions are often the most difficult ones to 
make and AHP method was used to resolve such dilemmatic issues and rank insurance 
companies in Turkey. The companies were ranked based on their financial criteria using AHP 
which helped to choose the best insurance provider. The final results were validated performing 
sensitivity analysis which helped to evaluate the robustness of the solution [17]. AHP method 
has been used in electrical engineering domain for optimized multi-generated planning under 
various uncertain factors which has improved voltage quality variation issues and reduced 
power loss [18]. An uncommon application of AHP has been in the improvement of polygraph 
survey results which are used as a tool for lie detection. AHP was used to improve the accuracy 
of lie detection using actual survey results in order to obtain more authenticity of the results of 
the tests [19]. AHP has been widely used in the manufacturing industry where design plays a 
major role. The decision regarding design of a product development is extremely critical 
especially in the manufacturing of real world products and systems. AHP in this sector has 
immensely helped in the layout selection process where the best layout is selected from various 
layout options [20]. AHP has also been used to resolve mining engineering problems. Ten 
design patterns which impacted the usage of a backfill support system were identified for a 
platinum mining project. These ten parameters were weighted as per their relative importance 
and finally the results of the AHP evaluation helped to validate that a back fill support system 
was much beneficial than a conventional support system in mining engineering [21].  

Although AHP plays a major role in decision making and evaluating qualitative and 
quantitative measure but the entire method is based on its third stage wherein the comparison 
matrix is created based on subjective analysis of the criteria involved using the standardized 
importance scale. Hence there exist chances of biased judgement lagging in accuracy. The 
Condorcet theory voting algorithm discussed in the following section helps to deal with this issue 
thereby increasing accuracy of the AHP technique. 

 
2.2 Condorcet Theory Voting Algorithm 
 Condorcet theory is a method for pairwise comparison developed by the famous 
philosopher and mathematician Marquis de Condorcet [22-23]. The theory is majorly used in 
voting wherein candidates are compared pairwise and each voter submits a ballot, ranking the 
preference of the nominated candidates. It is a majoritarian method wherein a candidate is 
considered a winner in an election if it is able to win over all other candidates in a pairwise 
comparison. In the sense, the candidates with higher number of votes in the pairwise 
comparison is declared winner. The same theory is used for the pairwise comparison of the 
criteria. As part of the study similar to voting method, a poll data set was used to find the 
preference of the factors that affected teaching career choice pertinent to this case study. Each 
score data from the respondents in the data set were considered and Condorcet voting 



                     ISSN: 2502-4752           

 IJEECS Vol. 7, No. 1, July 2017 :  276 – 286 

280 

algorithm was applied. In a Condorcet voting algorithm each vote is given a point based on the 
preference comparing each criterion over the other. If one criterion is preferred over the other 
then the preferred one wins a point over the non-preferred criterion.  Votes with equal priority 
given to both the candidates are elimininated from consideration. The total count of points for all 
the responses is counted in the data set to compute the total scores. Hence each vote is 
considered important. After the scores are computed, the quantitative ratio method is used to 
determine the importance of one criterion over the other.  Since the comparison is based on 
actual poll scores in addition to application of Condorcet voting theory, the comparison matrix 
framed definitely proves to be more accurate in terms of the consistency ratio and also in 
deriving the ranking of the criteria involved [22-23]. The detailed description of the Condorcet 
theory algorithm is mentioned in the methodology section. Once the comparison matrix is 
framed accurately, the regular steps of AHP method for normalized matrix creation and 
normalized average computation is followed.  
 The next section defines the problem of the existing approach and highlights the 
contribution of the paper in solving multi-criteria decision making problem. Both the approaches 
are used on a higher education data set pertaining to teaching career choice. The data set 
contains three factors (Altruistic, Extrinsic and Intrinsic) that affect teaching career choice 
among engineering graduates. The traditional AHP and Condorcet – AHP method basically 
ranks the importance of these three factors in the choice of teaching career related decisions. 
The resultant ranking of the factors generated using both the methods are compared based on 
the consistency ratio value and the aptness of the most prioritized factor mentioned in similar 
career choice related studies.  
 
2.3 Problem Definition and Research Gap 
 The major disadvantage of AHP method is the artificial constraint in the use of 9 – point 
scale which makes it difficult for decision makers to differentiate scale points to conclude on the 
importance of one criterion or factor over the other. AHP method has also been modified to a 2 
point scale to encounter time constraints of decision makers wherein the decision maker could 
decide on whether an alternative is more or less important than the other. But all of these 
methods have the common disadvantage of being solemnly dependent on individual judgement 
of the decision maker giving room for biased and erroneous results. The application of 
Condorcet theory in the AHP process helps to resolve this issue by providing more accurate 
comparison of the alternative and creation of pairwise comparison matrix based on actual voting 
results on the preference based alternatives supported by a quantitative ratio-based method.  
 
 
3. Results and Analysis 
 The higher education data set pertaining to teaching career choice has been chosen for 
implementation of both the approaches. As per the data set, the main contributing factors that 
affected career choice decisions among engineering graduates were altruistic, extrinsic and 
intrinsic factors. But it was extremely important to rank the three contributing factors and decide 
on the most important one from the perspective of existing graduates so that policy related 
development can be made for that specific factor. This would be extremely beneficial for higher 
education research as faculty crunch is a gleaming issue in the Indian higher education system. 
The ranking would highlight the most significant reasons affecting teaching career choice 
decisions and necessary policy amendments to the highest prioritized factor would enable more 
individuals to choose teaching career eradicating faculty shortage issues in the country.  
 The source of the data set was a voting poll conducted on 300 students wherein the 
students were asked to rate each of the three criteria and provide scores for the same. Out of 
300, 250 opinions were complete and were considered for the analysis. Once the scores were 
received two methodologies were performed: 
1. A traditional AHP based ranking and Computation of consistency ratio (CR) 
2. Condorcet-AHP based ranking and Computation of consistency ratio (CR) 
3. Comparison of both approaches based on the consistency ratio (CR) value 
 In the AHP based approach the average score received for each of the criteria were 
used as the basis of subjective judgement of creating the comparison matrix for AHP. In the 
sense, the subjective assessment of deciding on the standard importance scale point in the 
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traditional AHP method were based on the average scores received for each crtiteria in the 
voting poll. The steps followed in the traditional AHP approach were [24]: 
1. Determination of the relative importance of the criteria based on scores received from the 

responses for the criteria acting as the basis of the subjective judgement as per the scale of 
Thomas Saaty (1980) from 1 to 9 

2. Creation of pairwise comparison matrix based on the ratings of subjective judgement  
3. Normalization of the matrix to perform consistency check by dividing each element of the 

matrix by its column sum 
4. Computation of the relative weight of each row of the matrix by dividing the sum of the 

values of each row by the total number of rows 
5. Calculation of the Consistency Ratio (CR) to evaluate the accuracy of the pairwise 

comparison of the criteria and also the ranking computed 
Hence, the entire computation was based on the importance scale point decision which 

was subjective and hence there existed scope of error when relating the average scores to the 
standard importance scale in the traditional approach. This was the main point of consideration 
in the second approach wherein actual poll results were considered in the Condorcet voting 
theory to decide on the most preferred criteria followed by the ratio based quantitative approach 
for creating the pair wise comparison matrix instead of the 9 point importance scale.  
 In the Condorcet – AHP approach, all the traditional steps of the AHP method as 
mentioned above were followed except the process of creating the pairwise comparison matrix 
using Condorcet voting algo and computation of quantitative ratio method to frame the matrix. 
The algorithm used for Condorcet voting method is:  

Step 1: count = 0 
Step 2: for each of the P respondents’ Pi do 
Step 3: If Pi ranks C1 above C2, count ++ 
Step 4: If Pi i ranks C2 above C1, count - -  
Step 5: If count > 0, rank C1 better than C2 
Step 6: Else rank C2 better than C1 
The total scores of the criteria were computed using the Condorcet theory and the 

comparison matrix was framed using quantitative ratio based approach instead of the traditional 
scale of Thomas Saaty. The consistency ratio was compared for both the approaches. As 
already mentioned that the CR value of less than 0.10 was considered acceptable, the lower the 
value of the consistency ratio (CR), the ranking is considered to be more accurate.  

 
3.1. Traditional AHP based Ranking 
 The average scores from the responses revealed the following comparisons for the 
three criteria: 
1. Extrinsic factors was not equally important than Altruistic factor, but was slightly lower than 

moderately important based on subjective judgement. Hence the importance scale of 
extrinsic to altruistic factor would be “2” 

2. In case of pairwise comparison between intrinsic and altruistic factor, intrinsic was slightly 
more than moderately important and lower than strongly important to altruistic factor. Hence 
the importance rating was “4” 

3. Extrinsic factor was not equally important to altruistic factor and slightly lower than 
moderately important to altruistic factor. Hence the importance rating was “2” 

The pairwise comparison matrix based on the subjective judgement is shown in Table 3 
followed by the process of normalized matrix creation as shown in Table 4 and Table 5. The 
computation of the relative weights for generation of ranking of the criteria is shown in Table 6. 

 
 

Table 3. Pairwise Comparison Matrix  
 A E I 

A 1 1/2 1/4 
E 2 1 1/4 
I 4 4 1 
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Table 4. Summation of the Columns 
 A E I 

A 1 1/2 1/4 
E 2 1 1/4 
I 4 4 1 
 𝚺7 𝚺5.5 𝚺1.5 

 
 

Table 5. Normalized Matrix (Dividing each element with the column sum) 
0.143 0.090 0.167 

0.286 0.180 0.167 
0.571 0.721 0.667 

 
 

Table 6. Computation of Relative Weights for ranking 

Altruistic 0.143 0.090 0.167 Average = 0.133 Rank 3 
Extrinsic 0.286 0.180 0.167 Average = 0.211 Rank 2 
Intrinsic 0.571 0.721 0.667 Average = 0.653 Rank 1 

 
 

Hence based on the relative weights it was concluded that intrinsic factor is the highest 
ranked factor, followed by extrinsic and finally altruistic factor is the lowest ranked factor. The 
calculation of consistency ratio (CR) was computed which required calculation of consistency 
index (CI) and Random Index (RI). In order to compute the value of consistency index (CI), the 

calculation of the largest Eigen value (      was needed to be done.  

 

     = (7*0.133+5.5*0.211+1.5*0.653) = 3.071 
 

We thus considered the matrix to be consistent and the equation as an Eigen value 

problem wherein the largest Eigen value,      ≥ n, the value of “n=3” being a 3*3 matrix. 
 

CI = 
      

   
 = 

      

   
 = 0.0355, RI = 

          

 
 = 0.66,  

 
Hence the value of CR = 0.0355/0.66 = 0.053 

 
3.2. Condorcet-AHP based Ranking 
 In case of Condorcet-AHP based approach the individual voting in terms of preference 
of the three factors from the 250 responses were considered. The opinions where equal 
preferences were given for both the factors were eliminated from the counts considered.  The 
pairwise comparison of the votes were done for each criteria pairs namely A-E, A-I and E-I. The 
consolidated results of the preferences are shown in Table 7, Table 8 and Table 9. 

 
 

Table 7. Comparison of Altruistic (A) and Extrinsic (E) factor 
Votes where A is given more priority than E 135 
Votes where E is given more priority than A 104 
Votes with equal priority to A and E (eliminated from count) 11 
Quantitative Ratio of A:E = 135/104 1.298 
Quantitative Ratio of E:A = 104/135 0.770 

 
 

Table 8. Comparison of Altruistic (A) and Intrinsic (I) factor 
Votes where A is given more priority than I 133 

Votes where I is given more priority than A 106 

Votes with equal priority to A and I eliminated 11 

Quantitative Ratio of A:I = 133/106 1.254 

Quantitative Ratio of I:A = 106/133 0.796 
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Table 9. Comparison of Extrinsic (E) and Intrinsic (I) factor 
Votes where E is given more priority than I 83 

Votes where I is given more priority than E 156 

Votes with equal priority to E and I eliminated 11 

Quantitative Ratio of E:I= 83/156 0.532 

Quantitative Ratio of I:E= 156/83 1.879 

 
 
The pairwise comparison matrix generated from the quantitative ratio is shown in Table 10. 
 
 

Table 10. Pairwise Comparison Matrix  
 A E I 

A 1 1.298 1.254 
E 0.770 1 0.532 
I 0.796 1.879 1 

 
 
The normalized matrix is shown in Table 11 and Table 12. 
 
 

Table 11. Summation of the Columns 
 A E I 

A 1 1.298 1.254 
E 0.770 1 0.532 
I 0.796 1.879 1 
 𝚺2.566 𝚺4.177 𝚺2.786 

 
 

Table 12. Normalized Matrix (Dividing each element with the column sum) 

0.389 0.310 0.450 
0.300 0.239 0.190 

0.310 0.449 0.358 

 
 
The computation of the relative weights for ranking is shown in Table 13. 
 
 

Table 13. Computation of Relative Weights for ranking 

Altruistic 0.389 0.310 0.450 Average = 0.383 Rank 1 
Extrinsic 0.300 0.239 0.190 Average = 0.243 Rank 3 

Intrinsic 0.310 0.449 0.358 Average = 0.372 Rank 2 

 
 

The results of the Condorcet-AHP based ranking reveal altruistic factor as the highest 
ranked factor, followed by intrinsic and finally extrinsic factor is the lowest ranked factor.  

The calculation of consistency ratio (CR) was computed based on the computation of 
consistency index (CI) and Random Index (RI).  

 

     = (2.566*0.383+4.177*0.243+2.786*3.752) = 3.033.  

 
Thus the matrix can be considered to be consistent and the equation as an Eigen value 

problem wherein the largest Eigen value,      ≥ n, the value of “n=3” because it was a 3*3 
matrix. 

 

CI = 
      

   
 = 

       

   
 = 0.0165, RI = 

          

 
 = 0.66 
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Hence the value of Consistency Ratio (CR) = 0.0165/0.66 = 0.025  
 

The results clearly revealed that: 
 
Condorcet-AHP approach CR<Traditional AHP CR 

 
The comparison of the Consistency Ratio (CR) for the traditional AHP based approach 

and the Condorcet-AHP approach showed that the later one is a better one having a lower 
consistency ratio yielding more accurate and significant ranking of the criterion factors.  

 
3.3. Contribution of the proposed Condorcet-AHP based approach 

The resultant ranking generated using the Condorcet-AHP approach completely 
coincides with results of studies conducted in career choice related studies in various contexts. 
The study by Pop & Turner (2009) showed altruistic factor as the major motive behind teaching 
career choices [25]. The result of the proposed method is also supported by the study by 
Richardson & Watt (2005) and Young (1995) where altruistic factor was identified as the most 
significant factor motivating teaching career choices among graduates [26-27]. Similar facts 
were revealed in the study conducted by Kyriacou & Coulthard (2000) where altruistic and 
intrinsic factors were identified as the most significant factors for teaching career choices [28]. In 
all the above mentioned studies, intrinsic factor stood as the second important factor affecting 
teaching career decisions. Hence the ranking based on the Condorcet-AHP approach could be 
considered more accurate than the traditional AHP method as it generated altruistic factor as 
the highest prioritized reason followed by the intrinsic factor being the second most important 
factor.  

The contribution of the proposed Condorcet-AHP based approach is visible from the 
value of the consistency ratio which is much lower in case of the proposed method (0.025) in 
comparison to the consistency ration of the traditional method (0.053). The lower the value of 
consistency ratio than 0.10, the judgement is considered to be more consistent. Hence in the 
case of Condorcet-AHP based approach we can consider it to be more consistent that the 
traditional AHP method based on the CR value. 
Also, the accuracy in the results of the proposed method lies in the determination of priority 
weights of the graduates who have given opinions on the factors and helps to identify their 
chances to choose or reject the career option. In order to understand that, the overall priority 
weight of each graduate was computed using the following formula: 
 

Overall Priority Weight = [(Normalized Average score of a factor) * (Individual Score of 
the respondent in that factor) / (Total score of all the respondents in that factor)]                 (10) 

 
The graduates are ranked based on the overall priority weight wherein the highest 

weight gets the first ranking followed by the others using similar approach. The difference in the 
ranking using the traditional AHP and Condorcet-AHP based approach is shown for 20 students 
in Figure 2 which further supports the fact that the Condorcet-AHP based approach has been 
more accurate in solving multi-criteria decision making problem. The proposed Condorcet-AHP 
based ranking has been compared with the career choice of these 20 students considered for 
the study and their post graduate choices have matched to a significant level in reality.  
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Figure 2. Ranking Difference of Tradition AHP and Condorcet – AHP based method 
 
 
4. Conclusion 
 This paper solves the major weakness of the traditional AHP method due to the use of 
subjective judgement and standard importance scale in framing the pairwise comparison matrix 
which often leads to erroneous results and dilemma. The Condorcet voting theory based AHP 
method helps to eliminate this issue using an unbiased voting method to decide on the 
importance of the criterion followed by a quantitative ratio based approach for the pairwise 
comparison matrix creation. In the paper, both the approaches were used on a career choice 
related data set in the context of the Indian higher education system. The major factors 
pertaining to career choice decisions considered were Altruistic, Extrinsic and Intrinsic factors 
which were ranked using both the approaches and respective consistency ratios were 
generated using bot the methods. The rankings generated using traditional AHP based 
approach identified intrinsic factor as the highest ranking factor affecting teaching career choice 
decisions. On the contrary, the Condorcet-AHP based approach computed altruistic factor as 
the most important motivating factor behind teaching career choice decisions. This result 
completely coincided with other studies done in the teaching career related spectrum in various 
contexts which supported the accuracy of the result generated using Condorcet-AHP based 
approach. The value of the consistency ratio also revealed Condorcet-AHP method to be more 
consistent with lower value of consistency ratio in comparison to the traditional – AHP based 
approach. Hence it can be concluded that the Condorcet-AHP based approach has been far 
more accurate and successful in ranking and resolving multi-criteria decision making problem 
and hence can be used in to resolve similar MCDM cases.  

As an extension to this study and future research, deep learning methods and 
techniques can be combined with the proposed approach to provide more insight and reveal 
various other patterns and predictions on the same.  
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