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Summary
In this document the source proposes that a method known as the Analytic Hierarchy Process (AHP) may provide a useful tool for deriving a figure of merit for rank-ordering codecs during Qualification and Selection.
Discussion 
In past codec selection exercises of 3GPP SA4, figures of merit (FOM) based upon delta dBQ values have been constructed in order to rank-order codecs. These exercises have had the distinct advantage of involving a single bandwidth of operation and hence a single scale of MNRUs from which to derive the equivalent Q values. Unfortunately, as is well documented, the EVS codec will span at least 3 different bandwidths of operation and potentially may involve different test methodologies as well as reference scales. Under these conditions a FOM based upon dBQ is fraught with difficulties. 
The Analytic Hierarchy Process (AHP) is a structured technique for organizing and analyzing complex decisions. It was developed by T.L. Saaty in the 1970s and has since been refined for use in group decision making. It is extensively used around the world in a variety of fields such as government, business, industry, healthcare, and education. See Wikipedia - AHP & Microsoft - AHP Example Application 

At the heart of the process are a series of normalized weights corresponding to the different attributes or criteria of the “thing” being chosen. In the case of EVS these would be the various performance “test sets” and each would have a positive real weight such that together they sum to unity. These normalized weights would usually be derived through pairwise comparison of the various criteria but they can be derived as in our case by discussion. 

An example of the pairwise comparison method is described here with numerical on-line example Senshu University - AHP Online Calculator . 
In essence the pairwise comparisons are used to populate an NxN square matrix. From this matrix, the weights are formed by determining the maximum eigen vector, and a consistency index is the maximum eigen value. Provided the maximum eigen value is below about 0.1 then the pairwise comparisons are pretty consistent, otherwise they should be readjusted.
Then, once the subjective test results are available at the Qualification (or Selection) meeting, a(nother) series of pairwise comparisons are made between each of the candidates in each of the performance “test sets”. If candidates A and B have similar performance then they will each score 1.0 in the comparison, otherwise candidate B may have a better or worse comparative score than A which would lead to a score value higher than 1.0 or lower than 1.0 (according to a reciprocal relationship) respectively. A set of comparative scores are then derived using the maximum eigen vector and eigen values method for each of the criteria and these individual scores are then weighted by the corresponding normalized weightings to derive the FOM. 
Conclusion

In this contribution we have outlined a method to derive and evaluate a figure of merit (FOM) using a method known as the Analytic Hierarchy Process. 
This method breaks the problem down into a series of simple pairwise comparisons between candidates and criteria and builds a FOM by combining these evaluations. Consistency checking is built into the process.
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