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Abstract. We study the effects of institutional information disclosure on 
the market equilibrium in a local market with knowledge asymmetry and 
scarce information. The purpose of our work is the analysis of long-term 
efficiency of a dedicated institutional mechanism of information disclosure 
for such a market. The paper presents the game-theoretic model of a local 
property rights market with an infrastructural institution disclosing non-
personalized information in a system with a combination of market 
elements, administrative and shadow economy. For each object, there is 

some hidden non-transferrable information essential for assessment. Under 
such conditions, the influence of subjective biases on the market 
equilibrium can be described as a Bayesian probability model of adverse 
selection. In the elaborated model, the equilibrium parameters are 
theoretically analyzed. It is shown that information asymmetry in the 
modeled systems leads to an irrational allocation of investment resources. 
It is shown that the infrastructural institutions disclosing non-personalized 
information are not only unable to efficiently counteract adverse selection, 

but facilitate it. 

1 Introduction 

The problem of inconsistency between the institutional environment and the market 
practice is especially acute at regional level. Researches show that regional officials may 

use the existing institutions to achieve their personal goals, which leads (as an externality) 

to dysfunctionality of these institutions [1-6]. 

When speaking of depressiveness of a region in the aspect of reproduction, usually the 

financial aspect of the problem is distinguished and the following characteristic features are 

listed [7-9]: 

• Average annual investments are less than average annual capital consumption; 

• Average annual net profit of enterprises after deduction of reimbursement to the 
owners and managers and liquidity reserve for current activity financing is less than 

average annual investments necessary for simple reproduction; 
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• A large share of long-term unprofitable enterprises (over 30% of enterprises are 

unprofitable during 3 or more years). 

Undoubtedly, the financial aspect is important for the assessment of a regional 

investment crisis; in particular, it allows objective comparison of different regional 

economies. At the same time, the institutional aspect of organization of the property rights 

market is no less important both for analysis and for elaborating efficient methods of 

investment process management in a region [2, 4]. 

Under institutional transformation characteristic for the economic systems of the 
Russian regions, new economic institutions are still rather weak, institutional frameworks 

expand under the influence of decisions of some market participants [10]. Deals formally 

signed between legal entities are actually signed between particular physical persons, while 

the mechanisms of transaction costs reduction are based on personal responsibility and 

customary law norms [6, 11]. The result is the high level of information asymmetry in the 

property rights market. In particular, one should note the non-transparency of financial 

reporting of enterprises and the diffuse legal field. The latter consists, among other things, 

in expanding the practice of tax evasion with both “grey” and openly illegal means, 
economic inefficiency of complete formal observance of legal norms and the determinative 

role of customary law in insuring transactions [12, 13]. 

Although the existence and significance of the adverse selection effect are sometimes 

disputed in regard to certain markets [14-16], one may assert that the adverse selection 

effect is an objective feature of a market with informational asymmetry, which reduces the 

market mechanism efficiency [17-20]. 

In practice, one of the possible and rather obvious solutions to the problem of adverse 

selection in the property rights market in regional economy is creating special centralized 
institutions in the form of regional informational-investment centres in order to disclose the 

observed information and, as a result, increase the efficiency of a regional property rights 

market. Below we consider the methodological basis of regulating such market and analyze 

the efficiency of such mechanism of counteracting adverse selection under uncertainty. 

2 Materials and methods 

Numerous empirical data show that legal institutions influence the formation of business 

environment and, thereby, long-term economic growth. However, the specific mechanisms 
of such influence much less researched. Obviously, there are exceptions, like, for example, 

the correlation between organization of patent system and stimuli for innovative activity 

[21]. However, a number of other aspects, especially related to ensuring the contracts 

fulfillment, which is very important for the property rights market, are insufficiently 

studied. 

As for the markets with imperfect information, a significant part of modern researches 

of economic agents’ behavior in such markets can be divided into two main classes of tasks 

– the tasks with unobservable characteristics and unobservable actions. Distortions of 
efficient resources distribution under information asymmetry is proved in literature [18, 20, 

22-24]. The examples are usually credit and insurance markets [25, 26], secondary markets 

of goods with unobservable characteristics [27, 28], and labor market [29-31]. The main 

object of analysis is the possible market response to asymmetrical information, as well as 

prerequisites for state intervention into economy with a view to correct the information 

failures of the market [32]. 

Under the circumstances, of particular interest is market functioning under uncertainty, 

when objective assessment of the object of a deal both on the part of a buyer and a seller is 
impossible due to the uncertainty of the future. So far, the main works in this sphere 

focused on researching the process of individual decision-making and modeling particular 
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markets [33-35]. Limitedness of knowledge generates the problem of its asymmetry, while 

unlimited ability for processing information makes it possible to develop an optimal 

contract. This is an unduly strong assumption, leading to the impossibility to distinguish 

between the situations with knowledge asymmetry and those with information asymmetry. 

The problem of pre-contract opportunism arises when solving the task of filtration the 

offers in the market in order to eliminate the deals knowingly disadvantageous for the 

buyer. The situation of pre-contract opportunism is most often described with the model of 

adverse selection [14, 16, 19, 22]. 
In the classical model of adverse selection, the conditions of one-time intersection of 

costs and utility must be fulfilled (concavity of the utility function and linearity of the cost 

function, or linearity of the utility function and convexity of the cost function). Thus, the 

condition of decrease of marginal utility of costs is fulfilled. Accordingly, in terms of 

attitude to risk, the only admissible variants are either risk aversion of the participant with 

informational advantage under risk-neutrality of the informational weak participant 

(concave utility function and linear cost function), or risk-neutrality of the participant with 

informational advantage and risk seeking of the informational weak participant (linear 
utility function and convex cost function). In case of asymmetrical knowledge, such a 

market will face mixing equilibrium, and the worst agents will have an advantage. 

In the literature, there are models with an opposite assumption concerning the 

bargaining power of a participant with informational advantage [36]. In this situation, 

unlike in the models with zero bargaining power of a participant with informational 

advantage, either a single separating equilibrium or no equilibrium is possible. At that, the 

existence of a separating equilibrium depends on the distribution of participants with 

informational advantage by types. The existence of such equilibrium requires exceeding a 
certain critical share of participants with informational advantage of the lowest type, so that 

in the game of uninformed participants (representing Bertrand competition) Bayesian 

equilibrium is achieved. 

At the stage of market research knowledge asymmetry acquires the form of hidden 

information, when the uninformed participant does not know the type of a participant with 

informational advantage, and at the stage of contract signing — the form of hidden actions, 

which occur when the uninformed participant does not know the preliminary costs of the 

participant with informational advantage, with whom the contract is signed. At the same 
time, it stems from the above definitions that these forms of knowledge asymmetry are also 

the forms of pre- and post-contract opportunism. 

It should be noted that there is a great difference as to at which stage the problem is 

solved. If it is solved at the stage before signing the contract [28, 37], then it is an ex ante 

contract procedure. If it is solved at the stage of contract implementation, it is an ex post 

problem. 

The existence of hidden knowledge is the most significant criterion for distinguishing 

between an uninformed agent and an agent with informational advantage, as it is 
knowledge asymmetry that is the source of problems occurring in their relations. In 

compliance with this criterion, the participant without knowledge is the party without with 

informational advantage, while the participant with advantage in knowledge is the party 

with informational advantage. This distinction bears a different meaning depending on the 

type of the models under consideration. In the adverse selection models, awareness refers to 

the type of the participant with informational advantage, in the sense that an uninformed 

participant does not know the type of a participant with informational advantage, while the 

participant with informational advantage knows both their own type and the type of their 
counteragent. 

3 Model and results 
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Thus, let us consider a regional market of property rights with information asymmetry. 

Let the value of investment object v (expressed via NPV) be H or L, while H>L. 

Let H be a high-quality goods, and L – a low-quality one (for example, high crediting 

risks, inefficient management, lack of links – for the object of investment; risk of 

unfriendly actions of a creditor, financial instability – for the investor), similar to the 

“market for lemons” model [22]. 

A potential participant of the property rights market is either informed (knowing the 

value of v) or uninformed. 
The uninformed participant believes that v=H with probability p<1, and v=L with 

probability 1-p . 

Let the Regional Investment Informational Center (further – RIIC) accumulate 

information about applications for selling and buying property rights (applications for 

credits and capital allocation, selling and buying enterprises and their shares) and does not 

influence the prices for applications (is financed from the state budget and acts so as its 

own profit is zero). 

Here, RIIC can be considered as a market maker with zero profit. 
RIIC does not know the value of v and has the same expectations as an uninformed 

participant. 

Let us assume that all actual applications can be represented as a product of a minimal 

standard application (MSA) and some coefficient. This is done for convenience. 

Let B be the price of demand, and A be the price of supply 

Let E(v|I) be the expected value of v according to information I. 

 

𝐸(𝑣|𝐼) = 𝐻𝑝(𝑣 = 𝐻|𝐼) + 𝐿𝑝(𝑣 = 𝐿|𝐼) (1) 
 

where  

p(v=H│I) is probability that v = H according to information I 

p(v=L│I) is probability that v = L according to information I 

 

If a participant wants to sell a share of an enterprise, constituting Q minimal standard 

applications, then RIIC “buys” them at a price B. RIIC’s income is: 

 

𝑌𝑐 = 𝑄𝐸(𝑣|𝐼𝑅𝐼𝐼𝐶) − 𝑄𝐵 (2) 

 

where E(v│I_RIIC ) is the expected value of v according to information RIIC. 

In this case, the condition of RIIC’s zero profit can be written as: 

 

[𝐵 = 𝐸(𝑣|𝐼𝑠𝑒𝑙𝑙)] ∧ [𝐴 = 𝐸(𝑣|𝐼𝑏𝑢𝑦)] (3) 

 

RIIC possesses information about deals but does not know if particular participants are 

informed or uninformed. 

It can be assumed that RIIC believes that a participant is informed with probability q<1 

and uninformed with probability 1-q. 
Then it can be assumed that q is the share of informed participants among all participant 

of the property rights market. 

We determine the price of supply A when an application for buying appears  

 

𝐴 = 𝐻𝑝(𝑣 = 𝐻|𝑏𝑢𝑦) + 𝐿𝑝(𝑣 = 𝐿|𝑏𝑢𝑦) (4) 

 

According to Bayes law, from (1) we obtain: 
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𝑝(𝑣 = 𝐻|𝑏𝑢𝑦) =
𝑝(𝑣=𝐻)𝑝(𝑏𝑢𝑦|𝑣=𝐻)

𝑝(𝑣=𝐻)𝑝(𝑏𝑢𝑦|𝑣 = 𝐻)+𝑝(𝑣=𝐿)𝑝(𝑏𝑢𝑦|𝑣=𝐿)
 (5) 

 

𝑝(𝑣 = 𝐿|𝑏𝑢𝑦) =
𝑝(𝑣=𝐿)𝑝(𝑏𝑢𝑦|𝑣=𝐿)

𝑝(𝑣=𝐻)𝑝(𝑏𝑢𝑦|𝑣 = 𝐻)+𝑝(𝑣=𝐿)𝑝(𝑏𝑢𝑦|𝑣=𝐿)
 (6) 

 

Now we define what is the probability of appearing an application for buying 

p(buy|v=H). We denote an informed participant as iK , and uninformed as iN. Then 

 

𝑝(𝑏𝑢𝑦|𝑣 = 𝐻) = 𝑝(𝑖𝐾)𝑝(𝑖𝐾𝑏𝑢𝑦𝑠|𝑣 = 𝐻) + 𝑝(𝑖𝑁)𝑝(𝑖𝑁𝑏𝑢𝑦𝑠|𝑣 = 𝐻) (7) 

 

We denote as α the probability that the uninformed participant applies for buying, 
regardless of the value of v (as the uninformed participant does not know it). 

Now we may write: 

 

𝑝(𝑏𝑢𝑦|𝑣 = 𝐻) = 1𝑞 + 𝛼(1 − 𝑞) = 𝑞 + 𝛼(1 − 𝑞) (8) 

 

Similarly for p(buy│v=L): 

 

𝑝(𝑏𝑢𝑦|𝑣 = 𝐿) = 0𝑞 + 𝛼(1 − 𝑞) = 𝛼(1 − 𝑞) (9) 

 

We simplify the expressions, denoting p(v=H) through p, and p(v=L) through 1-p , as 

there are only two types in the model. Putting the value obtained in (8) into (5), we get: 

 

𝑝(𝑣 = 𝐻|𝑏𝑢𝑦) =
𝑝(𝑞+𝛼(1−𝑞))

𝑝(𝑞+𝛼(1−𝑞))+𝛼(1−𝑝)(1−𝑞)
 (10) 

 

Hence 

 

𝑝(𝑣 = 𝐻|𝑏𝑢𝑦) =
𝛼𝑝+(1−𝛼)𝑝𝑞

𝛼(1−𝑞)+𝑝𝑞
 (11) 

 

Similarly, with a little algebra, we get: 
 

𝑝(𝑣 = 𝐿|𝑏𝑢𝑦) =
𝛼(1−𝑝)(1−𝑞)

𝛼(1−𝑞)+𝑝𝑞
 (12) 

 

Consequently, 

 

𝐴 = 𝐸(𝑣|𝑏𝑢𝑦) = 𝐻 (
𝛼𝑝+(1−𝛼)𝑝𝑞

𝛼(1−𝑞)+𝑝𝑞
) + 𝐿 (

𝛼(1−𝑝)(1−𝑞)

𝛼(1−𝑞)+𝑝𝑞
) (13) 

 
As q > pq (because p, q <1), it follows: 

 
𝛼𝑝+(1−𝛼)𝑝𝑞

𝛼(1−𝑞)+𝑝𝑞
= 𝑝 (

(𝑞+(1−𝑞)𝛼)

𝑝𝑞+(1−𝑞)𝛼
) > 𝑝, (14) 

 

as 
(𝑞+(1−𝑞)𝛼)

𝑝𝑞+(1−𝑞)𝛼
> 1 (15) 

 

Hence the optimal price for buying is 

 

𝐴 = 𝐸(𝑣|𝑏𝑢𝑦) > (𝑝𝐻 + (1 − 𝑝)𝐿) (16) 
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Hence it follows that, as the expected value of v for the risk-neutral uninformed 

participants 𝐸(𝑣) = (𝑝𝐻 + (1 − 𝑝)𝐿) is less than the optimal price of buying, they will not 

buy at all (α=0). 

 

Thus, RIIC will have to set the buying price at 

 

𝐴 = 𝐸(𝑣|𝑏𝑢𝑦) = 𝐻 (17) 
 

The same is true for selling: 

 

𝐸(𝑣|𝑠𝑒𝑙𝑙) = 𝐻𝑝(𝑣 = 𝐻|𝑠𝑒𝑙𝑙) + 𝐿𝑝(𝑣 = 𝐿|𝑠𝑒𝑙𝑙) (18) 

 

According to Bayes law, we have: 

 

𝑝(𝑣 = 𝐻|𝑠𝑒𝑙𝑙) =
𝑝(𝑣=𝐻)𝑝(𝑠𝑒𝑙𝑙|𝑣=𝐻)

𝑝(𝑣=𝐻)𝑝(𝑠𝑒𝑙𝑙|𝑣 = 𝐻)+𝑝(𝑣=𝐿)𝑝(𝑠𝑒𝑙𝑙|𝑣=𝐿)
 (19) 

 

𝑝(𝑣 = 𝐿|𝑠𝑒𝑙𝑙) =
𝑝(𝑣=𝐿)𝑝(𝑠𝑒𝑙𝑙|𝑣=𝐿)

𝑝(𝑣=𝐻)𝑝(𝑠𝑒𝑙𝑙|𝑣 = 𝐻)+𝑝(𝑣=𝐿)𝑝(𝑠𝑒𝑙𝑙|𝑣=𝐿)
 (20) 

We denote as γ the probability that the uninformed participant applies for selling, 

regardless of the value of v (not knowing it). 
Hence we may write: 

 

𝐵 = 𝐸(𝑣|𝑠𝑒𝑙𝑙) = 𝐻 (
𝑝𝛾(1−𝑞)

𝛾(1−𝑞)+𝑞(1−𝑝)
) + 𝐿 (

(1−𝑝)(𝑞+𝛾(1−𝑞))

𝛾(1−𝑞)+𝑞(1−𝑝)
) (21) 

 

As 
𝑝𝛾(1−𝑞)

𝛾(1−𝑞)+𝑞(1−𝑝)
< 𝑝, then 

 

𝐵 = 𝐸(𝑣|𝑠𝑒𝑙𝑙) < (𝑝𝐻 + (1 − 𝑝)𝐿) (22) 

 

Here we see that the expected value of v for uninformed participants E(v)=(pH+(1-

p)L)>B, which makes selling irrational (γ=0). 

Thus, RIIC will have to set the selling price at L. 

Equilibrium in the market institutionalized in this way will be set under the following 

conditions: 

The selling price = L (all property rights applied for selling are considered to be low 

quality). 
The buying price = H (all property rights for which there are applications for buying are 

considered to be high quality). 

There are no uninformed participants in the market (adverse selection). 

4 Conclusion and Discussion 

Uncertainty and information asymmetry in the property rights market, taking into 

account the specificity of economic systems of regions with shadow economy, lead to 

irrational allocation of investment resources. 
Most of the decisions in such markets are based on assessment and uncertain reasoning. 

When assessing the future profit from the property rights object, a buyer has to take into 

account such uncertain parameters as informal restrictions in the market, transferability of 

informal relational contracts with key persons, and the probability of significant changes in 

 

       
 
 
    E3S Web of Conferences 164, 09021 (2020)

TPACEE-2019
https://doi.org/10.1051/e3sconf /202016409021

6



the future. An essential feature of such markets is that the conditions under which 

participant make decisions are unique. This leads to the situation that the mechanisms used 

to regulate traditional competitive markets are often inapplicable here. 

The proposed model demonstrates that centralization is a poor solution for the problem 

of adverse selection under uncertainty, when information asymmetry occurs not due to the 

expensive means of observing the significant information, but due to the absence of such 

means. In such markets, be it a property rights market in a region with shadow economy, or 

investing into innovative projects, or interaction of agents in a multilevel system with 
hidden information, or something else, the main reason for inefficiency of the interaction 

mechanisms is distortions of subjective assessments of the market participants. The model 

shows how deviations of the subjective probability assessment of distribution when 

forecasting the future events from the actual distribution may lead to the market collapse. 

At that, introduction of a centralized infrastructural institution like RIIC to solve the 

problem of information provision and increase the efficiency of a regional property rights 

market does not counteract the adverse effects of information asymmetry. On the contrary, 

leading to the consolidation of the local markets into a single information space, it 
facilitates adverse selection and leads to equilibrium when property rights market does not 

exist. 

The obtained result shows that the type of knowledge, in regard of which asymmetry 

exists, is determinative when elaborating the mechanisms of interaction organization 

between heterogeneous agents in social-economic systems with information asymmetry. 

The mechanisms that are effective under risk, when elimination of information 

incompleteness leads to forming an effective market, cannot be used efficiently in the 

conditions of uncertainty. 
 

The research was supported by the Russian Foundation of Basic Research, grant No. 19-010-00376 А 

“Mechanisms for screening innovation projects on the basis of the analysis of tacit knowledge” and 
grant No. 20-010-00269А “A mechanism for mountainous regions development management on the 
basis of a the new architecture of local socio-economic systems”. 
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