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Rating (rank) assessments (estimations, evaluations) are useful and popular in engineering (for instance, at aeronautical engineering operation, aircraft airworthiness support, engineering diagnosing, maintenance improvements etc.) because such ratings visualize the attitude of the responsible for the decision making persons towards the significant parameters of the systems functioning.
However, the mathematical relations between the necessary parameters and final score of the appointed rating are very often inexplicit. Nevertheless, rating values aggregate, in one way or another, the preferences of the individuals. Similar problems arise in social sciences [1-3]. Moreover, there is a theory of subjective analysis [4-7], based upon the entropy principles [8-11], which allows obtaining such ratings, containing the substantiated explicit view expressions (canonical distributions of preferences and ratings) for the dependencies connecting the considered measures of the effectiveness and out-coming values of the preferences and ratings [4-7].
The approach is applicable to the social systems dynamics modeling too [12-24]. Therefore, there is a theoretical possibility to predict the dependence of the ratings of, for example, candidates (parties) in elections upon time. This possibility is provided by the so-called entropy methods, or rather the entropy principle (used or can be used widely [25-136]), according to which a person, in this case a voter, can act in a certain way in an optimal way, that is, she/he makes an optimal choice.

This theoretical concept is modeled in the recursive procedure taking into account the previous-step distributions of “utilities”, “preferences”, “ratings”, or other indicators of the candidates’ effectiveness. Thus, voters dynamically react upon the changes in the candidates’ effectiveness making allowances for the voters’ remembrance of their earlier distributions of the competing candidates’ ratings (ranks).
There are a lot of possibilities for the measures of such ranks [15]. For example, consider the following functional originating the recursion scheme:
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where 
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The applied principle of the human psych optimality [4-7, 15] helps finding mathematical expressions accounting the ratings in the explicit view.
From extremum existence condition for (1)
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the rating distribution is being found:
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For the utilities 
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 recursion, the proposed functional is analogous to (1):
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(4)

where all designations in (4) are obviously similar to the ratings’ functional.

Suspecting extremum it yields
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Implying for (5)
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The system (6) can be used as a computational tool.
Consider the case when there are six alternatives (candidates). Their initial ratings: 
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Since the sum of the ratings must be equal to 1, then the summarized rating of the rest of the candidates equals
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The initial utilities are: 
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The parameters of the model are as follows: 
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The results of computer simulation is shown in Fig. 1
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Fig. 1 – Dynamics of the ratings
The designations in Fig. 1 mean: 
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The entropies of ratings and utilities are demonstrated in Fig. 2.
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Fig. 2 – Dynamics of the uncertainties
According to the curves illustrated in Fig. 1, the leader rating 
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The dynamics of the ratings of 
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 has a similar character and they become hardly distinguishable pretty quickly, in actual fact soon after 
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. This is stipulated by the practically same utilities of those candidates – the amalgamating slim curves clearly visible in Fig. 1.
The curves portrayed in Fig. 2 demonstrate the uncertainty degree dynamics (entropies for both ratings and utilities) of the voting process. As the leader rating decreases in the long-term perspective, and the uncertainty degree measure in the view of the ratings entropy has its-own period of time 
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 best for the voters’ decision making, it is optimal for the leader (her/him) to undergo the final stage of the election campaign somewhere in the interval of 
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The model of (1)-(8) is not the only that can be applied for such rating prognoses. Quite simple exponential dependence can also be proposed.
For instance, for the leader rating dynamics, it is applicable
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where 
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The model (9), for the values of 
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, gives the similar to (1)-(8), Fig. 1 and 2, result presented in Fig. 3.
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Fig. 3 – Dynamics of the leader rating
The values and computational designations used in Fig. 3 are obvious.
There is a visualization of the two models (1)-(8) and (9) comparison demonstrated in Fig. 4.

The proposed procedures of (1)-(8) and (9) are just the means for obtaining the qualitative assessments.

[image: image87.wmf]0

10

20

30

40

50

60

70

80

90

100

0

0.2

0.4

0.6

0.8

1

0.92

0.162

0.45

0.92

x

t1

(

)

0.16201

x

_1

t

100

0

9

30

t1

t

,


Fig. 4 – Dynamics of the leader rating according to different models
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