International

Innovation in Knowledge Based and Intelligent
Engineering Systems

INVITED SESSION SUMMARY

Title of Session:

Decision modeling with and without pairwise comparisons

Name, Title and Affiliation of Chair:

Prof. Ryszard Janicki, PhD, DSc, McMaster University, Canada (chair)
Konrad Kutakowski, PhD, DSc, AGH University of Science and Technology, Poland (co-char)
Sandor Bozéki, PhD, Senior Research Fellow, Hungarian Academy Of Science (co-char)

Details of Session (including aim and scope):

Weights or weighted parameters/attributes are part of the most measurement, indexing and/or
classification techniques. However, when judgments are subjective, weight assignment and weights
properties such as consistency, completeness or accuracy are almost always disputable. A ranking or
preference is usually defined as a weakly ordered relationship between a set of items such that, for
any two items, the first is either “less preferred,” “more preferred” or “indifferent” to the second one.
Weights and ranking are dual concepts, and usually, one can be derived from another. A consistent
subjective ranking is problematic and assigning numerical importance is even more problematic.

There are several techniques used to decision modeling. One of them is the pairwise comparisons
method. The method, which is based on the observation that it is much easier to judge the mutual
relationship (preference, importance, intensity, etc.) of two objects than to do this for several objects.
This very old idea goes back to Ramon Llull at the end of XIII century. It was made popular by an
influential paper of Marquis de Condorcet (1785), where he used this method in the election process
where voters rank candidates based on their preference. Modern version follows from Thurstone and
Saaty, and it is one of many methods used in multicriteria decision making and analysis. The pairwise
comparisons method is especially useful when the notions of interest are intangible. How to determine
someone’s taste or beauty? Using pairwise comparisons may bring the answer.

There are also other methods used to decision modeling. Some of them are expert methods while
others represent purely computational approaches. Examples of the latter category are machine
learning, neural networks, decision trees, decision tables, temporal logic, fuzzy computations, rough
sets and many more. In this approaches the input data are processed and assessed by the algorithms
so that at the output it is clear what alternative (or alternatives) is the most preferred. Thanks to
eliminating human factor these methods can handle larger sets of data, however, on the other hand,
processing intangible concepts are much more difficult and demanding.

Submission is encouraged, but not limited, to the following topics:

+ Consistency definition and analysis,

+ Weights assignment verification and refinement, especially for qualitative judgments,
* Incomplete information,

» Purely qualitative models, theory and application,
+ Classification and Data Mining,

* Machine learning,

* Neural Networks,

+ Decision trees,

+ Decision tables,

* Logic (temporal systems, fuzzy systems)

+ Software evaluation, validation, and certification
* Risk assessment and analysis

* Requirements Engineering




+ Supply chain and logistics management
* Quality control and assurance

* Process control and optimization

» Decision support systems — case studies
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