
 
4.0. Pair wise Comparisons 

Extracting favorite of various components and factors requires 
a series of pair wise comparisons where the decision maker 
will compare two components at a time with respect to an 
upper level “control” criterion. In the case study, the 
components of Phase of Research are “basic, applied and 
development.” In ANP, like AHP, pair wise comparisons of 
the elements in each level are conducted with respect to their 
relative importance toward their control criterion. Saaty [22] 
has suggested a scale of 1 to 9 when comparing two 
components, with a score of 1 representing indifference 
between the two components and 9 being overpowering 
authority of the component under consideration (row 
component in the matrix) over the comparison component 
(column component in the matrix). In our example, if a 
component has some level of weaker impact the range of 
scores will be from 1 to 1/9, where 1 represents indifference 
and 1/9 being an overpowering authority by a column element 
over the row element. When a judgment is assigned to a pair 
in the (i,j) position, the reciprocal value is automatically 
assigned in the (j,i) position. 

 

Basic  Tech Mktg  Org eVector  

Technical  1 2 6 0.23 

Market  5 1 7 0.708 

Organizational  0.167 0.143 1 0.062 

    1 

 

That is, if is a matrix value assigned to the relationship 

of component i to component j, then is equal to 

. Since many of these values are 
strategic, additional strategic group decision-making tools 
such as scenario planning or the Delphi approach can be 
utilized to assign meaningful values to these pair wise 

comparisons. Once the pair wise comparisons are completed, 
the local priority vector W (defined as the eVector in the 
example figures) is computed as the unique solution to 

 

Where is the largest Eigenvalue of the matrix . 

Saaty provides several algorithms for approximating . In 
this research paper, a two stage algorithm that involved 
forming a new matrix by dividing each element in 
a column by the sum of the column elements and then 
summing the elements in each row of the resultant matrix and 
dividing by the elements in the row. This is referred to as 
the process of averaging over normalized columns. This is 
represented as 

 
Where  
Wi weighted priority for component;  
J index number of columns (components); 
I  index number of rows (components).  

 
In the assessment process, inconsistencies may occur. 

For an explanation of inconsistency in a matrix of pair wise 
comparisons and how to calculate it, see Saaty[22].  

  
When one uses the simplified algorithm mentioned above to 
compute the priority vector there is no calculation of the 
inconsistency. An example of the pair wise comparison matrix 
within the Basic stage of research is shown in Table I. The 
weightings are obtained from the decision maker by asking a 
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series of comparison questions. For this matrix in Table I, the 
decision maker was asked questions such as: “During the 
Basic stage of research, which element is more important: 
Technical or Marketing?”  
Marketing is considered to be 5 times more important than 
technical and a judgment of 5 is entered in the cell at the 
intersection of the Marketing row and Tech column. Technical 
is the row component and Marketing is the column 
component. The reciprocal judgment of 0.200 (1/5) is entered 
in the (Tech, Marketing) cell. The pair wise comparison 
approach is used to populate the matrix with the diagonal 
elements being 1, that is, an element is equally preferred to 
itself. The priorities for this matrix are shown as the last 
column in Table I (labeled eVector). In this stage of research, 
the Marketing category received the highest rating (0.708).  In 
this company, even at early stages of research, marketing 
factors are the most important in determining whether a 
project proceeds or not (probably not an unusual or 
unreasonable situation).  
4.2. Analyze Measures 
In this illustration, no interdependence between the actors and 
the measures is assumed to exist. Similar pair wise 
comparisons to those made earlier are conducted for the 
measures relative to the actor to determine their relative 
importance weight calculation (or eigenvector determination). 
There are three separate pair wise comparison matrices 
(technical, market, and organizational) that have to be 
developed for this step in the analysis. Table V shows one of 
those matrices. In this case, the performance of the 
alternatives on each of the technical metrics is established 
through pair wise comparing the alternatives against each 
other with respect to that metric, for example “Potential 
market size” as shown in the figure below.  The resulting 
vector shows the priorities of the alternatives on that metric.  
The alternative with the largest priority is perceived to be best 
on the metric.  The synthesis of the results across all the 
metrics gives the best overall alternative. For the company in 
question, all of the metrics with the exception of the presence 
of a project champion were found to be fairly close to each 
other in importance. The lack of significance for the Project 
Champion can probably be attributed to the small size of the 
company.  
 

 
Observation and Results 
5.1 Synthesis - Getting the Results 

The results for the alternatives are obtained with the Synthesis 
command in the Main Model View.  Select the 
Computations/Synthesize command, or click the shortcut icon  

   to see the final results:  
 

 
 

5.2 RESULTS FROM THE SYNTHESIS COMMAND  

 
 
The Normal column presents the results in the form of 
priorities.  This is the usual way to report on results.  The 
Ideals column is obtained from the Normal column by 
dividing each of its entries by the largest value in the column.  
The Raw column is read directly from the Limit Super matrix.  
In a hierarchical model such as this one the Raw column and 
the Normal column are the same. 

5.3 OBSERVATION  

These results show that the Automatic meter reading  the best 
choice for this decision maker.  The “Ideal” column shows the 
results divided by the largest value so that the best choice has 
a priority of 1.0.  The others are in the same proportion as in 
“Normal” and are interpreted this way: The Automatic is best 
(1.000), the Prepaid is 73.7 % as good, and the Simple is 
67.8% as good. 
6 Conclusions  

The purpose of this research paper was to present a 
method for R&D project selection that allows for the 
consideration of important interactions among decision levels 
and criteria. The methodology uses the ANP for this 
evaluation. A model of the R&D project selection process 
developed from literature and adapted for a small high-tech 
company was presented. The company acted as a case study 
for validation of the model and approach. The research paper 
provides value to practitioners by providing a standard model 
for project selection and to researchers by demonstrating a 
new application of ANP. This strategic decision making tool 
assisted the company in comparing the R&D question of 
upgrading their current system by designing simple function 
meter or investing in the development of a new system as form 
of prepaid and automatic meter reading. The model suggested 
the development of Automatic reading meter, which is the 
option that the company pursued. The case study helps to 
verify that ANP is an effective and efficient decision-making 
tool. In fact, this is one of the strengths of AHP and ANP: the 
ability to adapt a basic framework to a particular situation. A 
decision criterion that a company considers crucial can easily 
be added to the generic model. In addition, the weighting 
given each component in the model is dependent on the 
decision maker(s) evaluating the component. For example, an 
project stressing competitive advantage through innovation 
would likely end up with criteria and weighting different from 
an enterprise seeking to compete as a low cost provider of 
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proven technology. Despite a number of publications applying 
AHP in project selection, this is probably the first time that an 
attempt has been made to apply ANP in project selection.   
This research paper presents an effective method for 
performing R&D project selection based on the attributes and 
criteria that serve the purpose of the company. The case study 
provides an example of the application of the methodology to 
a real-life situation. The methodology presents a more 
accurate mode for extracting the preferences of decision 
makers. The major contributions of this research are as 
follows. First, an ANP framework for R&D project selection 
has been proposed with the goal of extending the current 
literature in the field. The framework includes a group-based 
modeling method that facilitates the R&D project selection 
process, and a corresponding ANP architecture that supports 
and coordinates the work of decision-making groups. Second, 
this research paper presents an application of the proposed 
framework to a real project selection system. In conclusion, 
this model provides a qualitative and quantitative assessment 
of the attributes of a project surrounding the nonlinear 
relationships among interdependent levels. A major 
contribution of this work is to provide a methodology for 
assessing the best project. Also author introduce first time 
innovation factor in the ANP model. The company and 
decision-maker involved in the case study were generally 
pleased with the approach. 
    After pair-wise comparisons of the alternatives and ratings 
comparisons of the merits, our model shows that Alternative 
#1: “Auto matic reading meter,” is the best choice. The main 
driver for this result is the financial benefits. Using 
background research and personal interviews to describe this 
model and compare and rate its nodes, we are not surprised 
by this outcome.   
Table ‘A’ overall Outcome 
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