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2. Method for improving consistency of expert estimations in decisionmaking support

Реферат:
1. Дисертацію присвячено розробці методу підвищення узгодженості експертних оцінок, що застосовується у
ході експертиз для поліпшення адекватності моделей складних систем на основі яких здійснюється
підтримка прийняття рішень в слабко структурованих предметних галузях. Метод включає визначення
індексу узгодженості, порогового значення індексу, яке необхідно досягти для агрегації експертних оцінок і
процедуру зворотного зв’язку з експертами для досягнення достатньої узгодженості. Програмна реалізація
методу знайшла практичне застосування в інформаційній технології підтримки прийняття рішень у рамках
системи розподіленого збору та обробки експертної інформації для систем підтримки прийняття рішень –
«Консенсус-2».

2. The dissertation is devoted to the development of a method for increasing the consistency of expert
assessments, which is used in the course of examinations to improve the adequacy of models of complex systems



on the basis of which decision-making support is provided in poorly structured subject areas. The solution to the
important scientific and technical task of creating a method involves determining and achieving the level of
consistency of both individual and group assessments required for aggregation, which can be set in continuous or
discrete scales. The goal is to obtain reliable aggregated ratings without distorting the assessments received from
experts and without causing pressure in case of possible repeated appeals to them, which contributes to the
creation of more adequate models of subject areas and, thereby, improves the quality of recommendations
provided by decision support systems. The first step in solving the problem is to determine the requirements that
the consistency index should meet in order to be used for practical purposes, namely to apply (conduct) the
consistency improvement procedure. Since this procedure involves feedback from an expert and the possibility of
changing the previously provided assessment, the properties of the index “not to react” to the shift of assessments,
to the scaling of their distribution and the property of index change monotonicity when changing a particular
assessment to a neighboring value on the assessment scale are of particular importance. The author analyzes a
number of existing consistency indices used in expert evaluations and rating surveys and identifies certain
shortcomings of these indices that do not contribute to their use in decision support. Particular attention is paid
to the properties necessary for organizing feedback, i.e. asking an expert to change his or her preliminary
assessment in order to increase the consistency index. Given the presence of certain shortcomings in all the
studied indices and the fact that none of them satisfies all the conditions set forth, it is concluded that there is an
urgent need to develop a new consistency index that would not have the identified shortcomings and would meet
the requirements. It is proposed to present the consistency index as a complement to the unit normalized sum of
the distances between the ratings for all possible pairs of expert ratings. The maximum of the function
corresponds to the complete/highest consistency of the ratings and is achieved if and only if all the ratings are
equal. In addition, the minimum of the index is achieved when a half of the ratings are at one end of the scale and
the other half are at the other end. If the number of scores is odd, the “extra” score can be at either end of the
interval. The definition of this minimum in a certain sense contradicts the approaches of those authors who believe
that the minimum should be achieved when all the scores are evenly distributed across the scale. In practice,
however, it does not really matter where the function reaches the minimum, since all the cases of high
inconsistency described above (and others) cannot be used for further aggregation of expert assessments. The
consistency in these cases should be improved; it is only important that the function meet the basic requirements.
For the developed consistency index, we analyzed it and determined the threshold value below which the data is
considered inconsistent. For this purpose, arbitrary sets of expert assessments are considered, consistency indices
are calculated, and the threshold value is found for which 5% of the percentages are above this consistency index.
A more general case is considered when experts have different competence (awareness, information) in the issue
under consideration and therefore the assessment of one expert may be weightier than the assessment of another
expert. In this case, the index is calculated taking into account the relative weights of the experts. The methods
proposed in this dissertation are implemented and used both in the group expert assessment of the impact of
system components in the subject area model and in the mode of individual work of experts when they use the
method of pairwise comparisons. In addition, these methods are used in the group selection of the best
formulation from a set of formulations of the same content, as well as in all the implemented methods that provide
for the aggregation of expert assessments to substantiate the possibility and feasibility of its implementation.
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