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Abstract

Scientists are looking for a single model of the financial markets. This model must take into account the whole complex of the
identified factors and effects, including the achievements of behavioral economics. The scientific novelty of the proposals in this
paper is combination the financial prerequisites of the neoclassical school and the achievements of the behavioral finance
researchers in a single model. We propose to introduce the concept of the relative value of one percent of the possible positive
earnings and the relative value of one percent of the possible negative income. This allows using the mechanism of implicit
arbitrage. We also offer a way for the empirical evaluation of the parameters that we offer to make. The results can serve as a
basis for the design and evaluation of financial instruments to identify and overcome the preconditions of pricing deformations
in the context of modern portfolio theory and autonomous self-regulation of the financial market.
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1. Introduction

It is necessary to provide conditions for the optimal allocation of investment resources in the context of their location in
terms of the parameters of ‘risk-return’. Scientific substantiation of differences in the efficiency of financial markets in
developing and developed economies is important (Fama, 1970). It let evaluate risks more accurate and create
conditions for long-term investments for developing countries from international investors. In our study, we consider two
basic methodological approaches to modeling of financial markets: the financial methodology of neoclassical school and
methodology of the behavioral finance school.

According to our basic hypothesis, the pricing deformations in financial markets arise under the influence of the
resulting exposure of economic agents’ behavioral abnormalities. The scientific novelty of the proposals in this paper is
combination the financial prerequisites of the neoclassical school and the achievements of the behavioral finance
researchers in a single model. We propose to introduce the concept of the relative value of one percent of the possible
positive earnings and the relative value of one percent of the possible negative income in the standard neoclassical
model of financial market.

The authors found a factor impeding integration of behavioral prerequisites in the neoclassical model. Philosophy
of Economics offers two opposing ways for proving of the scientific knowledge's verity. The behavioral school of finance
use first way. It means that, a statement is right because it has right prerequisites, conditions and assumptions and vice
versa (Avtonomov & Belyanin, 2011).

In the neoclassical approach, the validity of the model depends on its predictive ability, thus the conditions and
prerequisites, which define the model, find their admissibility based on coincidence effects, predicted in the model and
observe in reality.

The aim of this article is suggestion a modification of the neoclassical model showing the process of expected
return calculation for assets and thereby creating a demand for it, including variables that demonstrate the impact of
economic actors’ behavioral abnormalities.
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2. Literature Review

For the first time, Markowitz (1952) carried out a systematic modeling pricing of financial instruments in the context of
portfolio analysis for making financial investments. The results were presented in 1952. Proposed portfolio model
introduced a new criterion for assessing the effectiveness of investment in terms of the number of units of return per unit
of risk. During the further development of these ideas, scientists identified two basic methods of regulating rates of
portfolio return-risk, namely, the diversification and the inclusion in the portfolio of risk-free assets. In the micro-level it
was about the interests of individual economic agents, in the macro level, it was a question about the formation of a
unified model of the functioning of financial markets. However, before these models were offered, Roberts (1967) and
Fama (1970) created and developed the conceptual apparatus for new theory — the theory of ‘Efficient market
hypothesis’.

According to this hypothesis, the information efficiency of the financial market as the ability to autonomously take
into account the newly arriving information in pricing of assets is a necessary and sufficient condition for the optimal
allocation of scarce financial resources in the economy (according to the criterion of return-risk). Sharpe developed
‘Capital assets pricing model’ (CAPM) in 1964 (Sharpe, 1964). Ross developed ‘Arbitrage Pricing Model'(APM) in 1976
(Ross, 1976). Both models interpret the equilibrium state of the market in terms of its information efficiency. Furthermore,
with the development of mathematical tools, scientists developed models describing various mechanisms for evaluation
of financial assets pricing. For example, Black and Scholes proposed option-pricing model in 1973 (Black & Scholes,
1973). However, since the 1970s, some scientists developed alternative views that interpret the processes taking place in
the financial markets. This was largely because the fundamental premise of rationality of economic agents, which is a
prerequisite for confirmation of ‘Efficient markets hypothesis’ (EMH) is not always borne out in practice. Although this
hypothesis (EMH) may occur even in case if only some of investors are rational agents, but there was the concept of
bounded rationality which was created by Simon (1978), and further developed by Shiller (1981). Kahneman and Tversky
(1979) offered ‘Prospect theory’ in 1979, which almost questioned the possibility of allocating rational agents in simulation
of economic processes. Many authors attempted to offer a theory that would reconcile the fundamental contradiction in
the above models. In our view, a serious potential has an ‘Adaptive market hypothesis’ that was proposed by Lo in 2004
and based on an evolutionary approach to economic interactions (Lo, 2004). In addition, there are interesting findings in
Estrada, associated with features of the emerging markets (Etrada & Serra, 2005; Estrada, 2009).

The creator of the APM argued that a large part of modern financial theory is based on the explicit or implicit using
in economic evidence of the judgments’ truth of about the theoretical concept of achieving states in which there are no
arbitrage opportunities (Ross, 1978). Today, in theory arbitration mechanisms are crucial in the consideration of all
financial processes.

Today, there are one more very useful concept — diversity. Scientists use it in different theories and spheres, but
we are sure this concept as well as arbitrage will be very important in any disciplines, especially in philosophy, sociology,
and economics (Ross, 1973). Philosophical works (including our study) in the field of potentials of existence and the
internal contradictions of ‘diversity’ on the one hand, and researches of scientists in the field of system analysis and
system concepts have the critical importance in this case (Avtonomov & Belyanin, 2011).

We convinced that attempts of socialization and integration of the concept of ‘diversity’ in the philosophy of
sociology and economics (including in financial economics), search for the determinants of its nature, potential
endogenous problems, mechanisms for their identification and overcoming will be the priorities of research in the future
(Smirnov & Belkin, 2015).

Arbitrage is the main instrument that defines the key concept of pricing deformations. It allows us to interpret and to
identify it. In addition, we get a possibility to overcome the impact of economic agents’ behavioral abnormalities. The
concept of arbitrage (in the financial science) means investment strategy that provides a guaranteed positive return
(exclude the possibility of loss), while net investment is equal to zero (Ross, 1976). Arbitrage (in accordance with the
generally accepted in the humanities approach) allows us to form a rigorous theoretical schemes, where there may the
equilibrium state of the system without opportunities for arbitrage operations. We suggest considering the state when
there are even the potential possibility of arbitrage operations, as the situation with the presence pricing deformations.

In this case, next research question is formed. How can we identify and overcome the pricing deformations?

3. Research Methods

We presented the hypothesis that the deformation of pricing in financial markets arise under the influence of the resulting
effects of economic agents’ behavioral abnormalities. In this case, we can expect that the price dynamics contain
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information about the assumptions of deformations at each subsequent time. It is important to distinguish this statement
from the approval of the possibility to predict future prices based on their past, which contradicts even the weak form of
the EMH. There are many behavioral abnormalities, which interfere agents to make decisions. Kahneman studied these
factors in more detail (Kahneman & Tversky, 1979). In order to demonstrate the essence of our new variables, we need
to represent the neoclassical model for estimating the expected return (which can measure the demand for an asset). In
the theory of rational expectations, demand for assets depends on the expected income, that is potentially possible,
multiplied by a measure of the risk (probability of), depending on investor confidence in the fact of income (1).
D~ 2—: * R (1)
where, D —the level of demand for the asset
P1 — the expected price of the asset in the future
Po — the current price of an asset
R —the level of risk (the probability of a shortfall)

We consider following indices of the global economy: World consumer goods, Americas Consumer Goods, Asia/P
Consumer Goods, Europe Consumer Goods and MICEX CGS (Russian equivalent). The company ‘Finam’ is the largest
brokerage company in Russia, it has provided these data. In our work, we did not use Test of higher moment capital
asset pricing model (Javid, 2009; Doan et al., 2010). We decided to modify the proposed Estrada model (Estrada, 2007).
To do this we used the conclusions conditional asset-pricing model (Igbal et al., 2010). In our model, we have added two
new factors in the standard model. They express the impact of behavioral factors. They show different attitudes of
economic agents to the expected income in the future. We believe that investors have different opinions on the same
cash flow. They estimate the value of its units in terms of income and the value of its units in terms of losses. Further,
when constructing the model, we show how investors can interpret certain deviation estimates. The most controversial
part of our work is our proposal for the empirical evaluation of the parameters that we offer to make. To this end, we
propose to calculate the coefficient of «B», in the form of «B*» and «B». This is the most important practical proposals in
our work. It allows us to model the risk of a new way. It concludes the achievements both the neoclassical school finance
and behavioral finance. We find the reaction of objects on rising or the falling of the general index. Since we are talking
about the evaluation of the same cash flow, any deviation of these estimates is a signal of pricing deformations. Further,
the work we formulate a model that allows us to interpret, identify and overcome the corresponding deformations.

4. Model and Analysis Results

Foreign researchers conducted a large number of studies, that test the information effectiveness of financial markets in
different countries (Fama, 1970). At first glance, the results of scientific research do not show conclusive evidence, which
can deny the EMH. According to the generally accepted definition, the market is efficient with respect to some information
set if the disclosure of this information to all participants of the market are not change prices for financial instruments. In
recent studies, scientists are considering three levels of market efficiency, which correspond to three different types of
information sets. According to the weak form of the EMH, the prices of financial instruments fully reflect all the information
contained in the historical data about their dynamics. Most studies confirm compliance this hypothesis with current market
parameters. Mild form of the EMH suggests that the current rate of the prices of financial instruments reflect not only all
the historical information about their dynamics, but also all publicly available information relevant to the underlying assets
of the relevant financial instruments. The strong form of the EMH considers, that market prices fully reflect all information
relevant to the subject market assets known to at least one party. Each of the hypotheses under the EMH is based on the
concept of so-called post deformation arbitrage. However, if there is a deformation of pricing, the arbitrageurs - economic
entities conducting arbitrage operations - realizing their interests, create market pressure on pricing deformations.

In this case, we have an approach based on the method for assessing the financial instruments (Sharpe, 1964).
Using this method involves the introduction of certain restrictions and conditions, which generally determines the
functioning of rational actors in a perfect market conditions. This approach also are used for formation of such models as
the "EMH", the "CAPM", the "APM" and others. In the formula 1, it is assumed that the value of one percent of possible
income (both positive and negative) in terms of its income is equivalent to the value of one percent of possible income
(both positive and negative) in terms of its losses. It means, that the relative value of one percent of a possible positive
return in the future (R*) is always equal to the relative value of one percent of the possible negative income in the future
R’) (Nagapetyan et al., 2015). Intuitively, one can agree with this proposition, because we are talking about the same
percentage of possible changes. However, in real life is a prerequisite is often violated. Because of this, we see an
opportunity to create a unified model of financial markets based on neoclassical methodology, but takes into account the
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factors influencing behavioral effects (Rubinstein & Nagapetyan, 2015). Ultimately, we do not need to consider every
behavioral abnormalities in particular, we have introduced in the beginning of the hypothesis that we can assess their net
effect introduced by the attitude of showing new parameters R* and R-. We represent the neoclassical model for
estimating the expected return (it can measure the demand for an asset), with introduced parameters in formula 2.

D~ZxR G @

where, R* - the relative value of one percent of a possible positive return in the future

R- - the relative value of one percent of the possible negative income in the future

In this case, the expression (1) is a special case of the expression (2), with the proviso that R- equals R*. In order
to demonstrate this result in practice we consider consumer goods Indexes in World level, and try to find change reaction
of markets in USA, Europe, Asia/P and Russia in positive and negative direction. We use Sharpe approach,
supplemented by our model, the results in table 1.

Table 1. The results of the calculation of B, B + and B using our model

coefficient USA Europe Asia Russia
B 0.887 1.282 0.762 0.668
B* 0.928 1.364 0.67 0.57
B- 0.865 1.186 0.757 0.831

Source: based on Finam database, 2015

In cases where, R* is not equal to R-, we identify predictors of pricing deformations that is determined by the ability of
post deformation arbitrage. At this stage we propose to draw attention to the fact that if R* is more than R, it is possible to
talk about preconditions for a possible underestimation of the asset, whereas if R* is less than R-, we can talk about
preconditions for a possible revaluation of the asset (20). In the Table 1, we try to evaluate the deviation between R* and
R-. We felt the modified coefficient «B», in the form of «B*» and «B-». Indicator «B*» indicates reaction of the index of the
region or country in the growth of the global index by 1%. Indicator «B» shows reaction of the index of the region or
country in the growth of the global index by 1%. We see that the results are different from the standard calculation of
hilateral «B».

5. Discussion and Conclusion

We believe that it is necessary to split the concept of risk into two parts and to introduce new parameters in the standard
neoclassical model of expected return evaluation. Parameters of the relative value of one percent possible positive return
in the future exactly is equal to the relative value of one percent possible negative income in the future that is, R* is equal
to R- only in two situation. It is equal, when the level of risk (the probability of a shortfall) is zero or one. In the first case,
the valuation for the investor are the same because the size of the expected cash flow is equal to zero. In the second
case, the assessment for the investor are the same because the size of the expected cash flow is fixed. In other cases,
where the level of risk is more than zero and is less than one, we establish the inequality R* and R-.

How can we identify these deviations? We believe that investors are constantly evaluated the same items on the
market. If investors have the same assessment of the object in terms of their possible income or loss, they will respond
symmetrically to the poor or good news on the macro level (the change of the global index). This means that «B*» = «B»
= «Bw. If equality is not satisfied, therefore, investors have different opinions on the same objects when they think about
their loss or of their acquisition. The greater the difference between the «B*» and «B-», the greater the difference between
R*and R-.

In addition, there is another question. How can we interpret these deviations? We believe that there are two
approaches. They are associated with the conclusion of the next statement. Is asset Overvalued or undervalued at a
given time? On the one hand, if the asset is growing faster in case market growing in comparison with its reaction on the
market downturn, we can say that the asset is undervalued. In this case, the investor need to buy it. On the other hand,
we can conclude that if the asset is growing disproportionately fast, investors simply overrated it and it is a signal for
selling.

The validity of our theses can be presented as a possibility for arbitrage operations. However, it will not be post
deformation arbitrage. We offer to consider before deformation arbitrage operations, which will create market pressure on
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the processes of asset pricing, aimed not only to overcome the existing deformations, but to prevent their occurrence, by
overcoming their arise presuppositions. It is important to note that we are not talking about prices predestination. We only
state the opportunity to avoid pricing deformations. We have given two options for interpretations of practical calculations
of our theoretical results. While the authors of this article inclines to the first form of interpretations. In terms of policy
recommendations, it suggests that investor needs to sell assets if R* is more than R- and buy assets when R* is less than
R-, which is quite natural. Thus further studies suggest seek opportunities to identify and implement implicit before
deformations arbitrage. This article is intended to constitute a theoretical study and formulation of the hypothesis. In the
following paper, we present the results of testing our proposed model, based on our chosen way of evaluating new risk
parameters.
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