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Abstract: The method of superiority and inferiority is used for evaluating superiority or inferiority of some natural or engineering-technological value with respect to some other one or of many values of the same kind with respect to one another. It has come into being as a result of the research done by the author of this paper. In order to qualitatively compare two or more values (that can be technologies, processes, products, methods, services or events or any other assessable states or phenomena), it is for them that we must determine respective exact value indicators which are in this paper defined by variables. By using a relatively simple mathematical apparatus in addition to a systematized tabular instruction, we determine the qualities of the observed values as well as superiority or inferiority among them.
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1. INTRODUCTION
The method of superiority and inferiority is used for evaluating superiority or inferiority of some natural or engineering-technological value with respect to some other one or of many values of the same kind with respect to one another. It has come into being as a result of the research done by the author of this paper, [1], [2]..

Our task is to qualitatively compare two or more values (that can be technologies, processes, products, methods, services or events or any other assessable states or phenomena) for which we can determine qualitative or quantitative characteristics given in the form of exact parameters, variables, by which a given value can be competently assessed. The characteristics of the comparable values or variables of the observed value given in the form of qualitative or quantitative parameters by which a given variable is evaluated can be determined, depending on the variable’s character, in one of the following ways, [3], [4], [5]:

· By exact mathematical calculation,

· By applying qualitative statistical methods,

· By collecting and processing information about the observed variable, 

· By surveying, and,

· By researching referential literature, and the like.

The variable’s characteristic in the form of the evaluation parameters must be given in the form of numerical qualitative or quantitative value as well as percentage value. The quality of the comparative value in the function of characteristic assessing variables can be given in the form:
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where: 
KVj - quality of j-th comparative value,

qkj   -  k-th coefficient of involvement of qualitative or quantitative variable k in evaluating comparative value j, 

pkj   -  k-th variable of comparative value given in the form of qualitative or quantitative            value of comparative value j,
j      -  j-th comparative value,
m    -  number of characteristics of variable j given in the form of qualitative or quantitative            parameters, and
n     -   number of comparative values whose   

           quality is being evaluated.
The very process of calculating and evaluating the values to be compared by this method is taking place in four steps by making respective decision-making matrices.

2. FIRST STEP

In the prepared table, the first column is to comprise the names of respective selected variables by which we evaluate the comparative values input into the first row. The sequence of inputting comparative values as well as that of their variables is irrelevant. The number of variables directly affects the value quality evaluation and it is necessary to tend to as many variables as possible so that the observed value can be evaluated from as many aspects as possible. However, we should not exaggerate with the number of variables. It is far more important to exactly calculate or determine, by some other method, the value of the observed variable for the analyzed evaluation of the comparative value so that its evaluation of the observed value could be as best and as of higher quality and competence as possible. 
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Into columns V1 and Vn we input quantitative numerical values or percentages for the given variable of the value under observation. 

In the column SUM we sum up the values of the evaluations made for the given parameter of the observed row with all the variables that participate in the evaluation of observed value 
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In the row SUM we sum up the values of the evaluations of all the parameters of the observed row with the given variable of observed row 
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. In the last row SUM we sum up the values of each comparative parameter determined by all the variables in given column 
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SUM in the last row of the observed table represent qualities of the observed values with the coefficient of the variable’s participation, that is, characteristics of comparative value qkj=1 which means that the given variable in the form of evaluation parameter participates with 100% of its value in the evaluation of the observed comparative value. This evaluation is rough and frequently even incorrect since the greatest impact in evaluating the observed value is that of the variable with the highest nominal value while the impact of the variables with small nominal values – which are, in essence, quite relevant – on the evaluations of the comparative values is minor and negligible.

In order to avoid all these and other shortcomings that may arise while evaluating quality of the observed value we take the following step.
3. SECOND STEP

In this step we unify the characteristics of the variable and classify them according to the criterion of their characteristics’ optimality given in the column two of the first step table  or  in  the same column two of the second step table (OPTIMITAZION CRITERERION). Unification and ranking of the characteristics’ values is done in the following way:
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· If in the observed row of the given matrix (OPTIMIZATION CRITERION) is minimum, then the minimal order of the given row is divided by each member in the observed row. Where the minimal member of the given row used to be, there is now value 1 and this characteristic in evaluating the quality of the observed value in this column participates with 100% of its value.

· The last member of the observed j-th row 
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 represents the SUM of percentage participation of j-th variable in the summary evaluation of all observed values Vj.

· Parameters in the last row represent the evaluation of the quality of the observed value 
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in the function of percentage participation of all m characteristics, namely variables pmj.

If the quality evaluation were to be made in this step, we would face the same problems that we did in the first step. In this case as well certain characteristics, although they have 100% participation in the evaluation of the observed variable, due to their small nominal value, have an impact upon the total quality evaluation of the observed variable which is minor and negligible.
4. THIRD STEP   

In this step we determine optimal values of coefficient of participation of quantitative kth variable in evaluating observed value j.

The coefficients of the optimal participation of k-th variable in evaluating j-th value are determined by dividing every member of the matrix from the previous step by the SUM of the row in which the given member is located; then, the obtained value is divided by the SUM from the column in which the given member is located. 

If we use rkj = 
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 to denote k-th member of the second step matrix, then the formula for calculating the coefficient of the characteristic in the third step is: 
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where P denotes the previous member, PR denotes the previous row and PK the previous column.

The calculated coefficient qkj represents the value of the percentage participation of k-th characteristic in evaluating quality of j-th of the comparative value.

The value of the sums in the last row of the given matrix for each comparative value is 1 and it represents the total participation of all m variables in evaluating the observed j-th comparative value.

[image: image11.png]COMPARATIVE VALUES Vj

Vi | v Vi Va
3 4 2 n+2

Py max an | an aj am

2 min ay | 4z az; CEN

Py max

Prj min

suM





5. FOURTH STEP

As can be seen from equation (1), in order to obtain quality evaluation of some comparative value, it is necessary to multiply each coefficient of observed variable qkj  from the third step matrix with its respective numerical value of the variable in quantitative form pkj  given in the first step table.

The sum in the last row of this matrix table (fourth step) represents quality measuring parameter expressed in exact numerical form.
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6. SUPERIORITY CRITERION

If as a condition for evaluation we select the smallest comparative value (last row of the fourth step table) with the smallest nominal value, then by simply dividing all the comparative values by the selected measuring value, we obtain SUPERIORITY of the given comparative value over the selected value while at the place of the selected variable there is one.
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7. INFERIORITY CRITERION

If as a condition for evaluation we select the comparative value with the highest nominal value, then each comparative value is divided by the selected maximal value thus obtaining INFERIORITY of the observed comparative values with respect to the selected one while the place of the selected variable is taken by one since in this column the value is divided by itself.
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8. CONCLUTIONS

The variables of the observed value given in the form of qualitative or quantitative parameters by which a given variable is evaluated can be determined, depending on the variable’s character, in one of the following ways:

· By exact mathematical calculation,

· By applying qualitative statistical methods,

· By collecting and processing information about the observed variable, 

· By surveying, 

· By direct informing, and,

· By researching referential literature, and the like.

The variable in the form of the evaluation parameter must be given in the form of numerical qualitative or quantitative value or as a percentage value.

The very process of calculating and evaluating the observed values, by this method, is taking place in four steps by making respective decision-making matrices.

As a condition for evaluation, we can select any observed value while taking care that, if it is to be compared with a higher value, we should use the INFERIORITY rule while, if it is compared with that of a smaller nominal value, the rule of SUPERIORITY should be used.

In order to successfully carry out the given research and to apply the given method, a respective program package named “Program Tools for Design and Analysis of Profile Making Technologies” or PAPATIP is made; within this package, a module for evaluating comparative values by the method of superiority and inferiority is developed, [6].
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