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Abstract- In this paper AHP hierarchy for a family buying a vehicle, the goal might be to choose the best car for the 

family. The family might decide to consider style, comfort, fuel economy, and cost as the criteria for making their decision. 

They might subdivide the cost criterion into purchase price, fuel costs, maintenance costs, and resale value. The analytic 

hierarchy process (AHP) provides a structure on decision-making processes where there are a limited numbers of choices 

but each has a number of attributes. This paper explores the use of AHP for deciding on car purchase. AHP is one of the 

main mathematical models currently available to support the decision theory. They might separate Capacity into cargo 

capacity and passenger capacity.  
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1. INTRODUCTION 
 

Cars touch the lives of hundreds of millions of people nearly everywhere on this planet on a daily basis. Other than a 

house, a car is perhaps the largest purchase that we make. Decisions involve many intangibles that need to be traded off. 

To do that, they have to be measured alongside tangibles whose measurements must also be evaluated as to, how well; 

they serve the objectives of the decision maker. The Analytic Hierarchy Process (AHP) is a theory of measurement 

through pair wise comparisons and relies on the judgments of experts to derive priority scales. It is these scales that 

measure intangibles in relative terms. The comparisons are made using a scale of absolute judgments that represents how 

much more; one element dominates another with respect to a given attribute. The judgments may be inconsistent, and 

how to measure inconsistency and improve the judgments, when possible to obtain better consistency is a concern of the 

AHP. The derived priority scales are synthesized by multiplying them by the priority of their parent nodes and adding for 

all such nodes.   

 
 

2. LITERATURE REVIEW 
 

Dr Zahi Abu-Sarhan describes an application of the Analytic Hierarchy Process (AHP) for selecting the best information 

system reengineering projects [1]. Analytical hierarchy process (AHP) is a systematic procedure for representing the 

elements of any problem, hierarchically [2]. The Analytic Hierarchy Process (AHP) is a systematic decision making 

approach that was first developed in 1971 by Thomas L Saaty [2,3,4,5,6,7,8]. 
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 The analysis of the theory of corporate social responsibility, risk management and the exact method of analytic hierarchic 

process that is used in the decision-making processes[7] The analytic hierarchy process (AHP) provides a structure on 

decision-making processes where there are a limited numbers of choices but each has a number of attributes. This paper 

explores the use of AHP for deciding on car purchase. In the context of shopping, it is important to include elements that 

provide attributes that make consumer decision-making easier, comfortable and therefore, lead to a car purchase. As the 

car market becomes more competitive, there is a greater demand for innovation that provides better customer service and 

strategic competition in the business management [10] the luxury car industry is one of the world's fastest growing sectors 

in many years. Each improvement on a car has a strategic meaning for our daily life and makes more competition in the 

strategic management. It is important to evaluate consumer preferences that provide attributes that make consumer 

decision-making easier [11] . A bibliometric research [12] found that the number of publications related to MCDM – 

Multicriteria Decision Making /MAUT – Multiattibute Utility Theory increased 4.2 times, from 1992 to 2006. This 

phenomenon can be mostly attributed to a relevant growth of the publications focused on AHP and EMO – Evolutionary 

Multi-objective Optimization. To make a good decision, the decision maker must know and define: the problem, the need 

and purpose of the decision, the criteria and sub criteria to evaluate the alternatives, the alternative actions to take, and 

stakeholders and groups affected [7] 

 

3. METHODOLOGY 
 

Methodology AHP was introduced by Thomas Saaty (1980) it is an effective tool for dealing with complex decision 

making, and may aid the decision maker to set priorities and make the best decision. By reducing complex decisions to a 

series of pair wise comparisons, and then synthesizing the results, the AHP helps to capture both subjective and objective 

aspects of a decision. In addition, the AHP incorporates a useful technique for checking the consistency of the decision 

maker’s evaluations, thus reducing the bias in the decision making process. Steps involved in AHP are.  

 

Step 1 The complex problem is decomposed into smaller sub problems with goal hierarchy at top, followed by criteria sub 

criteria at lower levels and at the bottom decision variables. 

 

Step 2 Saaty gave a nine point scale (table 1). Decision matrix is constructed and the priority score is determined. For an 

equal assessment numerical value 1is assigned and for moderately more important 3 is assigned, for strongly more 5 is 

assigned and 7 for very strongly, for extremely more important 9 is assigned. 2,4,6,8 are assigned for intermediate values of 

importance. 

 
Table 1. Saaty scale 
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Step 3 The relative values are inserted in a matrix n x n, where n is the number of the elements. By convention, the 

comparison is always done with the element in the column, on the left, against an element in the row, on top. For instance, 

in Table 3, the comparisons are done as the pairs: Req. 1 with Req. 2, Req.1 with Req. 3, Req. 1 with Req. 4, until the end 

of the first row. After that, the second row is evaluated and so on. This is a recommendation to the execution of the 

comparisons, to make it easier and ordered. The number of comparisons is defined by n * (n −1)/ 2 (n is the number of 

elements).  

 

For instance, if there are 7 requirements to be compared: 6 * (6 −1)/2=15 

In an example with 7 requirements, 21 comparisons are necessary. The matrix is filled with the values from the judgments 

that are explained in the next section 

 

Step 4 for checking the consistency of decision maker’s judgment in consistency index or consistency ration is calculated 

using the equation CI=(λmax-n)/(n-1). As the CI nears zero, the consistency increases. The relevant index should be lower 

then.0.1otherwise steps and 3 should be repeated.  

 

Step 5 the comparison matrix is to be normalized by dividing each column by the sum of the entries of that column. The 

matrix so obtained will have sum of the entire elements in that column as 1.  

 

Step 6 to obtain the relative weight of the criteria Eigen value of the n normalized matrix should be calculated. The 

equation A.W= λmax. W should be verified, Where, A is pair wise comparison matrix, W is Eigen vector, λmax max is 

highest Eigen value. The alternative with the highest coefficient value is chosen as the best alternative.  

 

Step 7 The consistency can be compared with its value from random indices. The values in the random indices are 

obtained from randomly chosen judgments and corresponding reciprocals in the reverse positions in a matrix of the same 

size. Comparing the value of the consistency index with its random indices, how bad the consistency may be in a given 

problem can be estimated. The consistency indices of these random judgments are represented in Table 2. The first row 

represents the order of the matrix and the second one is respectively the consistency index 

 

1 2 3 4 5 6 7 8 9 10

          

0 0 0.58 0.9 1.12 1.24 1.32 1.41 1.45 1.49

          

 

Table 2. Random indices. 

 

4. DATA AND RESULTS 
 

Four major criteria summarized in Table 1 are used in this case study. A questionnaire consisting of all strategic factors, 

criteria of the level of the AHP model is designed and is used to collect the pair wise comparison judgments from all 

evaluation team members. This approach is found to be very useful in collecting data. The pairwise comparison judgments 

are made with respect to attributes of one level of hierarchy given the attribute of the next higher level of hierarchy, 

starting from the level of strategic factors down to the level of criteria. The survey was conducted to seven qualified and at 

least 10 years experienced auto dealer executive officers located in Istanbul-Turkey and were invited to fill out the AHP-

based questionnaire. Valid questionnaires have been received. Respondents were asked the question Which 

dimension/criterion should be emphasized when selecting car A saaty scale ranging from 1- 9 scale was utilized to gauge 

answers, where, 1  denoted equal importance , 3 represented moderate importance , 5 was strong importance , 7 denoted 

very strong importance , and 9 was extreme importance. The even numbers represented intermediate importance levels. 

We then elaborated Saaty scales for each criterion that was to be evaluated. 

 

 

IAETSD JOURNAL FOR ADVANCED RESEARCH IN APPLIED SCIENCES

VOLUME 5, ISSUE 1, JAN/2018

ISSN NO: 2394-8442

http://iaetsdjaras.org/316



 

 

 

In our case, for each criterion, we define Saaty scales which do not use all the values that can be used for ranking, and 

which propose larger value intervals between situations in order to insist on the importance of differences between them. 

Each Saaty scale is thus very different from one to another and corresponds to the specific case and reality of each 

criterion. Once the AHP framework entirely built then calculations are to be made. First, matrices must be calculated 

thanks to the pair-wise comparison of all the criteria. Matrix shows the comparison matrix for comparing dimension in 

level 2 in terms of their contribution to achieving the primary objective. After each element has been compared, a paired 

comparison matrix is formed as; 

 

 STYLE COMFORT FUEL 

ECONOMY 

COST EIGEN 

VALUES 

STYLE 1 3 0.20 0.11 0.11 

COMFORT 0.33 1 0.33 0.20 0.07 

FUEL 

ECONOMY 

5 3 1 0.5 0.30 

COST 9 5 2 1 0.52 

 0.11 0.07 0.30 0.52 1(TOTAL) 

Table 3. Comparison Matrix 

 

The normalized weights of style, comfort, fuel economy and cost, 0.11, 0.07, 0.30 and 0.52 respectively, with CR = 0.09 

which is less than 0.10. Based on the priority of these seven criteria are flexibility, brand image, quality, price, technology, 

reliability, and performance, where flexibility is an essentially important criterion with a weight of 0.52. The results indicate 

that flexibility and brand image take an important role on auto dealer’s decision perception. All evaluators who assigned 

pairwise comparison judgments appear to be satisfied with the final selection of the luxury car. Also, the managers of the 

concerned departments were happy with the application of the proposed AHP model. To overcome the problems of 

assessing pairwise comparison judgments, the evaluators were first trained on AHP principles and assessment techniques. 

Gaining the support and commitment to evaluation team from senior and middle management would also encourage the 

continued application of the proposed model. Thus, we can conclude that the use of the proposed AHP model can help 

facilitating the decision making and significantly understanding the strategic issues. 

 

5. CONCLUSION 
 

Our paper presented a decision-making method for selecting the best car buying through AHP In this paper we described 

some obstacles in the implementation of AHP as a standard method for multi-criteria decision making in a corporate 

environment. A flexible AHP spreadsheet template was developed to avoid initial investment for software, and the 

template was used to conduct several AHP projects. It is important to note that, contrary to the common belief, the 

system does not determine the decision we should make, rather, the results should be interpreted as a blueprint of 

preference and alternatives based on the level of importance obtained for the different criteria taking into consideration 

our comparative judgments. In other words, the AHP methodology allows us to determine which alternative is the most 

consistent with our criteria and the level of importance that we give them. Although AHP calculations can be done using 

electronic spreadsheets, the appearance of software packages such as Expert Choice (2015) in the late eighties and Super 

Decisions (2015) and Decision Lens (2015) later on  
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