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Abstract

This paper is the analytical work describing evaluation methods of some types of information asymmetry.
Duality of possible evaluations of information asymmetry is shown: in comparison to the similar object and the
set goal. The types of informational situations where asymmetry occurs are described. The types of information
asymmetry are described: on information, on information exchange, on information interaction, on information
situation, on information flow. The ideas of the general state of object and the informational state of object are
described. The difference between them is shown. The concept of awareness of the object or subject is given.
The qualitative and quantitative evaluation methods of information asymmetry are given. It is shown that the
asymmetry is possible not only on the state of object, but also on information flow coming to the objects. The
limitations and possible negative consequences of qualitative estimates are shown. These analytical terms allow
defining the informational characteristics of objects such as: "information superiority"; "adequacy of resource
provision" or "lack of resource provision"; "possibility of achieving goal" or "failure of achieving goal”;
"information asymmetry on resources" or "information asymmetry on the situation." The distinction between
formal and actual information asymmetry is given. The idea of natural and artificial information asymmetry is
noted. The idea of attributive and procedural information asymmetry is given. Recommendations to address the
information asymmetry are given.

Keywords: information, informational situation, information asymmetry, information flows, informing,
information interaction, informational state, information superiority, resource provision, achieving the goal

1. Introduction

Information is one of the most important types of economic resources. However, in real practice only a limited
mass of information is available for each economic agent. Completeness of information is a sign of real
economic and managerial situations. Completeness of information may affect the conditions and features of
markets operations, causing additional transaction costs for economic agents. Asymmetric information is a
special type of completeness of information which causes the greatest impact on market activity. The asymmetry
of information causes the potential for abuse by one of the transaction parties because of the lack of awareness of
the counterparty. The asymmetry of information, unlike completeness, leads to a sharp reduction in social
welfare. An important reason for the decreasing of the competitive intensity and the acquisition of monopoly
power in the markets is the completeness and asymmetry of information. Asymmetry of information causes a
special situation, which is called information asymmetry. Information asymmetry is an informational situation
where one of the parties in the market or the information interaction has better information than the other
(Hughes, J., Liu, J., & Liu, J., 2007; Lambert, R., Leuz, C., & Verrecchia, R., 2012). The consequence of the
information asymmetry in the market is the phenomenon of fact of quality degradation of a good in the market,
which is called adverse selection (Greenwald, B., 1986). Initially, information asymmetry was explained by
different awareness of interacting subjects (Pavlou, P., Liang, H., & Xue, Y., 2007). In practice other types of
asymmetry are identified (Sufi, A., 2007; Aboody, D., & Lev, B., 2000). As a rule, information asymmetry is
associated with studies of Akerdof G. The most famous article by Akerlof G. which brought him the Nobel Prize
in 2001 was "The Market for Lemons" (Akerlof, G., 1970). "Lemon law" is the law according to which the car
seller obligates to repair, replace, or refund the money for the car with identified defects free of charge.
"Lemons" refer to all goods in which the buyer cannot be sure. For example, there is the word "satin" in
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everyday speech in Moldova. The wine is called this way if it was in places where it might be diluted or replaced.
From this point of view, it is obvious the wine that the owner has made for himself, excluded from trade
transactions, cannot be such "satin".

Information asymmetry occurs during scientific research, particularly in extraction of knowledge (Ivannikov, A.,
Kulagin, V., Mordvinov, V., et al., 2008). This appears in obtaining plausible but not true knowledge. Thus,
information asymmetry is an objective reality arising in the processes of interaction and relations in practice. It
makes it relevant to study situations that involve information asymmetry. And it makes it necessary to develop
evaluation methods of information asymmetry, and the development of evaluation methods of information
parameters such as: information superiority, resource provision, the possibility of achieving the goals, etc.

2. Methodology

Evaluation methodology is based on the introduction of basic concepts and conducting qualitative and
quantitative evaluations associated with these concepts. That is a method is based on the synthesis of qualitative
and quantitative analysis. The following basic concepts in the analysis of information asymmetry are applied:
"information situation" (Tsvetkov, V., 2012), "information state", "general state", "object" or "subject" of
evaluation, "awareness". Information asymmetry is evaluated to the object or subject equally (Soloviev, 1., 2013).
Information situation is an information model describing the information environment (Hair, J., Bush, R., &
Ortinau, D., 2003) of the object of analysis or its local information environment (Ozherelieva, T., 2014a). This is
a kind of a passive information model, in which the analyzed object or subject are located.

It is necessary to distinguish between the concepts of "information state" of the object or subject and "general
state" of the object or subject. Information state of the object or subject is defined as a set of parameters for
particular informational situation. Information state can be considered as an information model evaluated relative
to another information model, which is an informational situation. Information state is a comparative
characteristic. In reality, it is evaluated only on characteristics of information mainly on the quantity and quality
of information resources. Information state is evaluated by a set of parameters that are included in the description
of the informational situation. There can be a lot of information states for one informational situation.
Information state can be evaluated relative another object in a given informational situation, or relative to the set
target of the object.

The general state of the object or subject is determined by a complete set of parameters, including those that are
not included in the description of the informational situation. The general state of the object or subject is
described by a larger number of parameters compared with the number of parameters describing the information
state. These are characteristics among the parameters that describe the general state: informational, financial,
energy, and other resources. Later on we will use the term "information" for the reduction, which will denote
information resources when analyzing of the asymmetry.

It is also necessary to distinguish between the notion of "actual information state" and "essential information
state" which is needed to achieve a goal or solve a problem. This inequality of "actual" and "essential"
information states indicates the presence of information asymmetry. "Awareness" in the absolute evaluation
represents the actual amount and quality of information resources, which the object or the subject of evaluation
has. Such awareness characterizes the actual information state. Awareness in the relative evaluation is defined as
the possession of useful and qualitative information necessary to achieve the goals. Such awareness characterizes
the necessary information state. Awareness in relative evaluation can be determined by comparison of
information resources of two objects.

Informational situations are divided into static and dynamic (Tsvetkov, V., & Shorygin S., 2014). Static
information situation is described by the parameters that do not vary over time. Dynamic information situation is
described by the parameters that vary over time, and for which the dependency of the varying from time is
known. Accordingly, information asymmetries will also be static or dynamic. Type of information asymmetry
will be determined by the kind of informational situation that leads to this information asymmetry.

3. Results

Consider the information situation in which asymmetry may appear. To indicate the inequality of states a
mathematical sign "inequality" can be used. This allows creating a simple description of information asymmetry
on awareness.

A(D >B(D) (1)
A)<B() 2
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Expressions (1) and (2) determine the information asymmetry between the marked 4, B objects or subjects on
awareness (/). This informational situation is called the situation a situation of "inequality in awareness."
Corresponding information asymmetry will be called the information "asymmetry in awareness." Expression (1)
is interpreted as follows. The actual awareness of the object A is greater than the awareness of the object B.
Expression (2) is interpreted with the opposite meaning. Awareness of the object B is greater than awareness of
the object A. The expression (1) points the information superiority of the object 4 over the object B. The
expression (2) points the information superiority of the object B over the object 4 (Tikhonov, A., Ivannikov, A.,
& Soloviev, 1., et al., 2010Db).

Expressions (1) and (2) characterize the static informational situations. This asymmetry is an attribute, as it
characterizes certain properties of the informational situation. We define the coefficient of awareness K as

K] = IF/IT (3)

Where /Iy — the amount of information necessary to achieve the goal, /r — the amount of information that is
actually had by the object or subject. The amount of information is denoted as content component and not the
information volume. This coefficient has a value between 0 and 1.

It should be noted that the comparative evaluation of the asymmetry and informational situation has two criteria.
In the interpretation of the expressions (1) and (2) a comparison between the objects 4 and B were made. Such a
comparison can be defined as comparison of the objects. If there are not two objects, but N, then N paired
comparisons can be made; and using the methods of any comparison theory, for example the theory of
preferences (Tsvetkov, V., 2004), to construct a system of preference for N objects, and to rank them according to
the selected criteria. This determines the possibility of comparison of the objects for any number of objects.

The second option of comparison is associated with the selection of the object and goal, which he should achieve.
In this case, the object A can be considered as the object of analysis, and the object B as the target. Such
comparison can be defined as a comparison of the target. Expression (1) points the possibility of achieving the
goal by the object 4 on the basis of its available resources. Expression (2), when comparison of the target, points
about the impossibility of achieving the goal by the object 4 on the basis of its available resources. If there are
not two objects, but N, then N paired comparisons can be made, and the table of objects able to reach the goal
and the table of objects unable to reach the goal can be constructed. The second option of comparison provides a
basis for decision making on changing the situation with providing resources of certain objects. The first option
of comparison "on the object" allows evaluating the competitiveness of a given set of objects to each other in the
market or in a situation of interaction.

Informational situation in which the object or subject receives information flows from various external sources is
possible. This situation can also lead to information asymmetry. It is possible in the presence of different
information resources and flows of different intensity. This situation is called flowing informational situation.
Information flows of different intensity and quality change information state of the objects.

Fsi = Ig > Fg, — I, 4

Expression (4) is interpreted as follows. Information flow Fg; directed to B exceeds information flow Fj,
directed to A which create information asymmetry on the incoming information flows. Such information
asymmetry will be called the information "asymmetry on awareness" or the information "asymmetry on external
information flows". Accordingly, such informational situation is called flowing informational situation. This
information asymmetry is procedural, as it characterizes the process. Informational situation described with the
aid of (4) is also procedural or dynamic. Determine the relative coefficient of the information flow Fprp to the
source B as

Kes = Fsi/ (Fs1 + Fsy) )
Determine the relative coefficient of information flow Kp4 to the source A as
Kpa = Fgof (Fg) + Fg) (6)

The relative coefficients of information flow Kz and Ky have values between 0 and 1. A feature of flowing
informational situation shown in the expression (4) is that the inequality sign can be replaced by an equal sign. In
this case it is information symmetry on flows.

A special case of asymmetry of information may serve asymmetry associated with the mutual exchange of
information between two objects or subjects. Such informational situation arises in the presence of the mutual
countervailing information flows. Flows perform the passive role of informing objects. Such information
asymmetry is procedural, as it is caused by the process. Information exchange changes the number of the
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information objects, and may also create asymmetry.
FA: IA — IB > FB: IB — IA (7)

Expression (7) is interpreted as follows. Information flow F,, in the direction from A to B exceeds information
flow in the direction Fg from B to A, which results in asymmetry information. This information asymmetry is
called the "information asymmetry on information exchange". Determine the coefficient of information
exchange KAgxc from the source A to the source B as

KAgxc = Fa/ (Fp + Fa) (®)
In the opposite direction
KBgxc = Fp/ (Fp + Fa) )

Here F, — the intensity of flow from A4 to B, Fj — the intensity of flow from B to A. The coefficients KA4yyc and
KBrxc can be compared with each other. They are normalized between 0 and 1.

Flowing informational situation changes awareness of the object and can lead to asymmetry. At the same time,
not every flowing informational situation leads to information asymmetry. It depends on the actual level of
awareness, determined by expressions (1) and (2). For example, if there is a semantic gap (Tsvetkov, V., 2013),
the direction of flow can either reduce or increase the semantic gap. Consequently, flowing informational
situation can serve as a means reducing asymmetry. The semantic gap is an example of information asymmetry
on awareness.

Asymmetry that arises in the course of information interaction is possible (Shedroff, N., 1999). Interaction,
unlike the exchange of information, is an active process. Exchange of information changes awareness of the
objects and only affects the information state. Interaction effects on the general state of the object. The situation
of information interaction is characterized by flows that are aimed at changing the general state of the object.
Such situation is called an information situation of interaction.

Il’ltA: IA i IB > IntB: IB i IA (10)

Expression (10) is interpreted as follows. Informational influence Int, of the object A exceeds informational
influence Intg of the object B, which causes information asymmetry. Such information asymmetry will be called
the information "asymmetry on the interaction". This information asymmetry is procedural, as it is caused by the
process. However, this informational situation can be balanced and do not lead to asymmetry. In this case we
suggest information consistency or information compliance of the objects A and B (Mikkelsen, G., & Aasly, J.,
2001). Determine the coefficient of information interaction Kyt from the source A to the source B as

KAt = Inty / (Inty + Intg) (11)

A special case of expression (10) is a situation where B denotes the goal. In this case, we have two possible
situations

Inty: Iy, — Iz > Intg: (12)

Inty: I, — Iz < Intg: (13)

Expression (12) is interpreted as follows. Informational influence /nt, of the object 4 is enough to achieve the
goal.

Expression (13) is interpreted as follows. Informational influence /nz, of the object 4 is not enough to achieve
the goal B, which causes information asymmetry "on the goal".

On formal features, the expressions (12) and (13) describe the asymmetry, but actually asymmetry occurs only
for the case (13).

This suggests the existence of formal and actual asymmetry. Formal asymmetry (12) does not worsen the state of
goal achievement. Excess of resources is not a critical obstacle to the actions of the object 4. The actual
asymmetry (13) is critical. It fails to achieve the goal, and therefore requires action of the resource provision of
the object B or on its awareness.

It is possible that the information impacts, in which different objects independently affects 4 and B. It can cause
information asymmetry. Such situation is called "informational situation of independent impacts". Analytical
model of asymmetry with the external impacts (ExA4) on the objects to change their states is the following.

EXA] - IB > EXAz — IA (14)
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Expression (14) is interpreted as follows: the external impact ExA; on the subject B which causes its awareness
I and exceeds the external impact ExA, on the subject 4 which causes its awareness /. This creates information
asymmetry on external impacts and information superiority (Tikhonov, A., Ivannikov, A., Soloviev, 1., et al.,
2010b) of the object B over the object 4. This information asymmetry is procedural, as it is caused by the
process. Expression (14) can signal that the resource provision of the object B exceeds the resource provision of
the object 4.

It should be noted that the informational situation described by the expression (10) and (14) can be characterized
by changing the inequality sign by the equality sign. In this case there will be information symmetry. Besides,
the inequality sign in expressions (10) and (14) can be directed in the opposite side. This also characterizes
asymmetry.

Determine the coefficient of relative information impact K4, on the object 4 as

KAA = EXAZ / (EXA2 + EXAI) (15)
Determine the coefficient of relative information impact KB4 on the object B as
KBA = EXA] / (EXAQ + EXA]) (16)

Information asymmetry that occurs in the situation analysis is possible. Suppose that the object A is in a situation
S|, which is characterized by a set of parameters P;. The object B is in a situation S,, which is characterized by a
set of parameters P,. Using the theory of preferences (Tsvetkov, V., 2004) or other criteria (Saaty, T., 2008) it can
be concluded (conditionally) that P, is preferable to P,

P, = P, (17

Expression (17) points that S; is preferable to S,, which implies the presence of asymmetry in situations between
A and B. Such information asymmetry will be called the information "asymmetry on the preference". It signals
that the object 4 is more competitive compared with the object B. Another criterion of comparison may be the
criterion of "the wealth of information resources" (Tikhonov, A., Ivannikov, A., Soloviev, 1., et al., 2010a). There
may be other methods of evaluating informational situation that allow evaluating the symmetry or asymmetry of
the situation on information parameters (Shevchenko S. V., 2014). If B is assumed as the target, which the object
A should reach, then expression (17) points that the object 4 is in the situation that allow achieving the goal B.
When replacing the direction of preference in expression (17) is reversed, variant interpretation of the expression
(17) is possible. The object A4 is in a situation that does not allow reaching the goal B.

4. Discussion

Information asymmetry is a relative characteristic. Hereby, duality of comparison between similar objects and
between the object and its goal is possible. The considered methods include qualitative and quantitative analysis.

Expressions (1), (2), (4), (7), (10), (12-14), and (17) are based on the qualitative and quantitative evaluations.
They require expert evaluations. Hereby, the evaluations are for the most part of a comparative nature. This
means that when the number of parameters used for evaluation changes, the result may vary. Evaluations of this
kind have the truth domain only on the group of compared parameters.

Expressions (3), (5), (6), (8), (9), (11), (15), and (16) use quantitative measures, which gives the possibility of
obtaining the objective quantitative evaluation. A feature of these expressions is that all quantitative evaluations
are normalized between 0 and 1. This creates the conditions not only for evaluation, but for the application of
methods of statistical analysis and methods of probability theory to evaluate the hypotheses of the first and
second kind. However, the weight or importance of quantitative evaluations (3), (5), (6), (8), (9), (11), (15), and
(16) depend on quality evaluations obtained in expressions (1), (2), (4), (7), (10), (12-14), and (17). The main
problem of evaluation of information resources at their large numbers is this complexity (Ozherelieva, T., 2014Db).
The complexity of the evaluation of information resources or the complexity of the information situation
(Tsvetkov, V., 2013Db) leads to the need of simplification, which each expert makes the arbitrariness (Vagin, V., &
Fomina, M., 2014). This causes conditions for the distortion of the situation and obtaining plausible, but not a
true evaluation. This qualitative evaluation can play a negative role in unfair or biased expert evaluation. This
negative side of the qualitative expert evaluation is shown in the study (Tsyganov, V., 2014).

Information asymmetry can be natural and artificial. For example, in education, the natural information
asymmetry is typical for all students. At school admission, they are in a state of information asymmetry between
the knowledge necessary for professional work and those that they have. Flowing operation and information
interaction between the teacher and the student eliminates this asymmetry. In this case, the awareness of
asymmetry motivates the subject to eliminate information asymmetry.
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5. Conclusion

In this paper there is no distinction between the object and subject. This means that the results are applicable to
evaluation of information asymmetry between both information systems and subjects. To evaluate information
asymmetry and its elimination analytical expressions given in this paper are applied. However, the importance of
information asymmetry, and the results of this study showing it goes beyond just information asymmetry as state
of awareness which originally was considered by Akerlof (Akerlof, G., 1970). On the basis of these expressions
and methods evaluation of competitiveness of the group of the objects with each other is possible. The results of
the paper permit to obtain such a characterization as "information superiority" of the object over another object.
The results of the study allow estimating the possibility of the achievement of the goal object "on the situation"
or "on awareness." The results of the study suggest that there may be asymmetry not only on state, but also on
information flows. This makes it possible to estimate this figure as a "resource provision of the object".

As the prospects for further studies, it should be noted the development of the proposed method based on the
theory of preferences. More specifically, it is the use of matrices of paired comparisons of object properties or
method for paired comparisons of integral position of the object in the information situation.
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