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This article investigates stock market pricing under significant change of fair value.
Obtained results indicate that a) instantaneous adjustment of stock price doesn’t occur (the
available information is not fully reflected in prices) therefore imbalance arises; b) the “main
direction” in stock price changes (or “line of least resistance” by Livermore) exists. It doesn’t
contradict empirical data on independence of successive price changes as the constructed model
shows that similar regularity also arises under imbalance. Thereby, the model presented in this
paper explains stock market pricing in a different way compared to the efficient market
hypothesis.
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Introduction
Empirical data on independence of successive stock price increments allow considering
stock price movement as random walk (Bachelier, 1900; Osborne, 1959). Conventional
explanation of such behavior is based on the concept of efficient market (Fama, 1965). Indeed,
and this is quite obvious, the market where prices are instantaneously adjusted to their intrinsic
(or fair) value under influence of new information, and therefore, at any given time, prices fully
reflect all available information, should be a random walk market (see, for example, Samuelson,
1965, 1973). But not only efficient markets can cause random walk. The same price behavior can
be observed in markets where the “instantaneous adjustment” property is not performed, i.e. in
markets where imbalance arises.
In this article, we construct a realistic model of stock price movement over long distance,
wherein “instantaneous adjustment” is not performed; therefore, prices are not able to fully
reflect all available information. Then we show that, similarly to the efficient markets, it leads to
independence of successive price changes. The reason why the "instantaneous adjustment"
property fails and imbalance arises is a difference in scale: the available funds of professional
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traders, who rationally (without delay) recognize incoming information, are insufficient for
upcoming price changes. The model analysis shows that an attempt to eliminate imbalance upon
presence of a significant number of participants forming liquidity (who create something similar
to friction) leads to price movement in the opposite direction which violates current
autocorrelation. In combination with a relatively large noise caused by a highly elastic demand
function, it leads to the fact that statistical analysis of prices allows us to draw a conclusion of
independence.
The model shows that arguments given by Fama (1965) to prove that actions of
sophisticated traders neutralize dependence in the information process and successive price
changes will be independent are correct only upon insignificant change of fair value. Upon
significant changes, these arguments happen to be insufficient and imbalance arises. Moreover,
the model allows explaining such phenomena, widespread in stock markets, like trend following
strategies and extrapolative expectations about prices, on the basis of the model of rational
behavior.
Rational Investor's Optimal Demand Function
Prior to analysis of stock price movement over long distance, we need to clarify rational
investor’s optimal demand function. The classical view of the demand function as a line with a
negative slope is not fully true in the case of capital markets as the investor faces uncertainty,
which may lead to his or her bankruptcy. More precisely, as an investor has limited wealth and
can use borrowings to increase utility, his or her demand function will be affected by unexpected
changes in his/her own bankruptcy risk. The same problem was discussed earlier by Shleifer,
Vishny (1997); later, Yuan (2005), on the basis of empirical facts, considered the impact of
borrowing constraints on the demand function, so that now we can finally formulate this demand
function on the basis of the model of rational behavior.
Let us thoroughly investigate investor’s demand for a stock1. Let us consider actions of
the investor (arbitrageur, trader) who operates stocks of a particular company (by convention, we
consider that all possibilities of portfolio diversification were used, therefore his/her “stock” is
actually a stock-market index or diversified portfolio).
The investor tends to:
A) correctly estimate future cash flows on stocks, and corresponding risks;
B) properly evaluate density of distribution of the stock’s fair (intrinsic) value;
C) take into account his/her own risk-averse behavior and use the expected utility
function in the decision-making process.
The investor has the possibility to buy/sell stocks at market prices. His/her task is to
determine the optimal demand for stocks under current conditions.
The investor solves this task as follows:
1. he/she maximizes the average value of the expected utility function;
~ )  max
U (w
(1)
2. since the investor has limited wealth, then if he/she wants to purchase stocks for the
sum exceeding his/her wealth, he/she should borrow2;
3. Investor’s expected wealth is formed as the sum of the initial risk-free wealth and the
expected return on stocks at time zero minus the current expenses for debt servicing3
(Equation 2).
1

Further proof is a result of my PhD thesis presented in 2004. It was published for the first time
in a Russian journal in 2006. For details, please, refer to (Ichkitidze 2006).
2
It is necessary to mention that this task is similar to the study of Leland (1980) except this
possibility of borrowing.
3
Equation 2 assumes that the investor holds stocks and refinances the debt indefinitely.
Changing of this assumption does not affect the results significantly.
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where
w0 – initial investor’s wealth;
c – investor’s demand for stocks (USD);
~
Pf – distribution of the stock’s fair (intrinsic) value;
Pm – stock’s market price;
D – investor’s debt (i.e. D  c  w0 )
rd - investor’s debt interest rate, incl. expected default risk; 4
r0 - risk-free interest rate.
It is assumed that “short sales” of stocks are prohibited (i.e. с  0 ) as it slightly facilitates
calculations. This assumption does not affect the conclusions drawn from the solution of the
task.
Thus, the task of calculating the optimal volume of rational investor’s demand for stocks
(Copt ) is complete and can be represented in the following form:
~
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where
F ( Pf ) - distribution function of fair value.
The solution shows5 that the maximum of this function is achieved through two effects.
Firstly, it is investor’s risk aversion as increase in demand leads to an increase in the risk
premium. Secondly, it is increase in the debt's interest rate upon rise in the debt-to-equity ratio.
(See Figure 1 and Figure 2)
An investor, who determines the optimal demand for stocks on the basis of this function,
acts in accordance with the rational model.
Let us investigate dependence of the rational investor's optimal demand for a stock on the
market price. Let us consider a particular example.
A) Distribution of the stock’s fair value is described as:
200, p  0.5
~
Pf  
 50, q  0.5

where p and q are the probabilities of corresponding outcome6.
B) The lender assesses investor’s risks on the basis of risk-free rate r0=0.06, loan term of
1 year and standard deviation of return of 0.3.

4

To determine rd, I have used the Merton (1974) approach; the exact formula is
rd  r0  put (1  r0 ) D , where put is the cost of the European put option for the underlying asset V
(i.e. the value of the investor's assets) with the strike equal to D  (1  r0 ) and the expiration within
one year.
5
To solve this equation, I used computer calculations.
6
The result will not change if lognormal distribution of the fair value is used.
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Fig. 2. U (c) for the risk-averse trader а) rd=ro;
and b) rd>ro, i.e. includes default risk

Fig. 1. U (c) for the risk neutral trader а) rd=ro;
and b) rd>ro, i.e. includes default risk

С) The expected utility function is described as U ( w)  w k , where k is the risk aversion
coefficient equal to 0.5.
For these conditions, the resulting dependence of the rational investor’s optimal demand
for a stock ( Сopt ) on the market price ( Pm ) is shown in Fig. 3. For better understanding of the
findings, the dependence is shown for two cases: a) the investor’s debt is risk-free (rd = r0), and
b) the investor’s debt is risky (rd includes the default risk).
For example, if Pm  60 and w0  100 , then the rational investor’s optimal demand for a
stock would be Сopt  233.978 USD or 3.89 stocks (calculated as 233.978/60).
Now let us investigate the function of the rational investor’s optimal demand for a stock
after he or she has purchased stocks. In this case, we should consider that evaluation of the
investor’s wealth includes the value of stocks at the market price. In other words, his or her
wealth is a function of the market price (see Equation 5).
w0  w0i 

Copt 0
Pm0

( Pm  Pm 0 )

(5)

where
w0i – initial investor’s wealth, when he/she had no stocks in the property;
Pm0 – stock’s initial price, when he/she bought stocks for the first time;
Copt 0 – investor’s optimal demand for stocks (USD), when he/she bought stocks for the
first time (calculated as the solution of Equation 3 with w0i and Pm0 )
w0 – initial investor’s wealth, when he/she has stocks in the property (incl. the value of
the stocks at market price);
Pm – current stock’s market price;
Given this, the resulting dependence of the rational investor’s optimal demand for a stock
( Сopt ) on the market price ( Pm ) for the case when the investor owns 3.89 stocks is shown in Fig
4. For better understanding of the findings, the dependence is shown for two cases: a) the
investor’s debt is risk-free (rd = r0), and b) the investor’s debt is risky (rd includes the default
risk).
Both cases include a situation when decrease of the market price leads to decrease of the
investor’s optimal demand. In the first case (risk-free debt) a decrease in the investor’s optimal
demand occurs at the moment when the investor’s wealth becomes zero (he or she goes
bankrupt). The second case takes into account the risk of bankruptcy. Decrease of market prices
4
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leads to decrease of the investor’s wealth and increase of debt-to-equity ratio, which causes
growth of the debt’s interest rate. In its turn, growth of the interest rate makes purchase of stocks
less profitable and, therefore, leads to a decrease in the rational investor's optimal demand for a
stock.
Fig. 3. Dependence Сopt of Pm, under conditions Fig. 4. Dependence Сopt of Pm, under conditions
of Сopt0=0
of Сopt0=233.978, Рm0=60

Fig. 5. Dependence Q=Сopt /Pm on Pm
for the case with risky debt

Fig. 6. Demand functions for two types
of traders with different expectations

A similar statement will be true if the demand for a stock is measured in units. Fig. 5
represents a function of the rational investor’s optimal demand for a stock in units (Q=Copt / Pm).
It can be seen that similar dependence continues to be the case.
Figure 5 affects our idea of rational investor’s function of demand for stocks. In addition
to the classical area of the demand function with inverse dependence between stock’s price and
investor’s demand, a second area with direct dependence occurs as a result of limited wealth and
borrowing possibility.78 The first area occurs due to the fact that changes in price lead to changes
in expected profit which corresponds to the traditional opinion. And the second area occurs due
to the fact that the price begins to affect investor’s creditworthiness significantly, allowing
him/her to increase demand if the price moves as he/she expects, or, on the contrary, forcing
him/her to reduce demand if the price goes in the opposite direction9. I propose to name the
7

In fact, we got the effect which is known as the Giffen effect in relation to consumer goods.
A paper of Yuan (2005) also provides evidence of existence of the second area of the demand
function, in which it was obtained as a result of empirically existing borrowing constraints.
9
To be more exact, in the studied demand function, the market price affects demand via two
above methods simultaneously. From the one part, increase/decrease of the market price leads to
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second area of the demand function the “reflexive area”, because the first to discover its
existence was G. Soros. Here is how he described it: “the loan may affect the value of the
underlying collateral: it gives rise to a reflexive process” (Soros, 1987). Here, Soros explains that
the loan creates demand for capital assets, and that affects prices, then the prices effect
creditworthiness. This, in turn, increases the amount of the loan and, therefore, increases the
demand again. Describing this recursive relationship, Soros used the term “reflexivity”.
As arguments given by Fama (1965) in favor of instantaneous adjustment of prices do not
take into account limitations of wealth of professional arbitrageurs, or, in other words, do not
take into account influence of the reflexive part of the demand function on market price
formation, they can be insufficient if such influence really exists. Below, we will consider a
model of market price adjustment due to arrival of new information with account for the
reflexive area of the demand function. This model will demonstrate that in such case,
instantaneous adjustment of prices is not performed and imbalance arises.
Model of Stock Price Movement over Long Distance
The impact of the reflexive area of the demand function on market pricing occurs only in
case when the fair value differs significantly from the market price. If we consider a market
where prices are approximately equal to the fair value, such situation may occur only when the
fair value suddenly moves over long distance. The further analysis shows that the whole effect
from the new information is not instantly reflected in prices in such situation, or, in other words,
the property of “instantaneous adjustment” of efficient markets is not met.
Quantitative evaluation of distinction between short and long distances shows that the
reflexive area of the demand function affects market pricing upon changes in the fair value for
more than 25%. Hereinafter, I will call such changes the “big shift”. It is not difficult to notice
that autocorrelation change of the same extent in the fair value (within some period of time), in
fact, represents the same “big shift”.
Fig. 7. Pricing under conditions of the “big shift”

Let us now investigate stock market pricing upon the “big shift”. As for the model
without a reflexive area of the demand function, it was reasonable to measure impact of new
information on changes in the function of aggregate demand with consecutive price changes.
However, integration of the reflexive area leads to qualitative changes in the demand function
and, therefore, to loss of such reasonableness. Significant changes in the fair value do not
necessarily lead to the corresponding price changes. Therefore, we cannot state that the
decrease/increase of the expected profit (Pf/Pm) and, therefore, decreases/increases the optimal
volume of demand.
On the other hand, increase/decrease of the market price causes increase/decrease of the
investor’s wealth and decreases/ increases the debt’s interest rate which, in its turn,
increases/decreases investor’s optimal demand for a stock. The classical area of the demand
function appears when the first impact is stronger than the second one. And, vice versa, when the
second impact is stronger, the investor operates in the reflexive area of the demand function.
6
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dependence in the process of information arrival is removed by professional market participants
according to lack of autocorrelation in market prices. The general pattern of pricing with account
for the reflexive area is represented in Fig. 7. Those investors, which one of the first to recognize
changes (A type) act in the reflexive area of the demand function and the rest, who do not
recognize changes (B type) act in the classical area of the demand function (see Figure 7). While
more and more traders recognize changes, an impulse changing the market equilibrium occurs.
When the number of traders, who recognized changes, exceeds the critical level, equilibrium
shifts to Pfair_A (Fig. 7). Similar changes may occur if fair value decreases significantly.
The model formula is represented below. Equilibrium condition is zero growth of
aggregate demand within short period of time t (Equation 6), resulting in the following: upon
the given price ( Pt ), known number of traders of A (  ) and B types (  ), and known functions
of individual demand ( f (P ) for A type and f  (P) for B type)10, market price changes ( P )
near price Pt are determined by impulse (  ), i.e. number of traders transferred from type B to
type A (Equation 7).
(   )  f ( Pt  P)  (    )  fb ( Pt  P)    f ( Pt )    f b ( Pt )   0
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The model shows that price is not able to instantly adjust to new fair value due to
prolonged process of recognition of the “big shift” by market participants. For comparison, in the
model without a reflexive area, recognition of the “big shift” by a narrow group of experts would
lead to immediate adjustment of prices. Now they are limited by wealth size, and, for price
adjustment, the “big shift” should be recognized by a wider range of investors. Thus, we can
state that in some cases, the shift of prices to new fair value may take not only several days or
months but years. In my opinion, such situation was observed in the US stock market during the
economic cycle of 1983-1990 when we faced new phenomena, i.e. the collapse of 1987, popular
strategies of portfolio insurance and the rise of noise trading. The “big shift” related to trunk
innovation and infrastructure changes in economy, which have “resonance effect” difficult to
forecast (see Hirooka, 2006), occurred approximately in 1984-1985. Those market participants
who recognized it in time faced limited wealth, whereas others (the majority) recognized extent
of changes with significant delay. Approximately by the end of the business cycle, i.e. in the
beginning of 1990, when changes slowed down, prices came to the fair value.
Such model result, i.e. a statement that price adjustment may last for years, requires
additional explanation. Therefore, we need to consider several details. In fact, in contrast to
pricing without a reflexive area in the demand function, the model with the Z-type function of
aggregate demand has a special characteristic related to the behavior of the stock market. Figure
7 includes a situation when the previous equilibrium is not possible, and new equilibrium has not
yet begun (BD area in Figure 7). Thus, imbalance arises as traders are willing to have more
stocks than there are available.11 Imbalance does not mean the absence of transactions and
immediate transfer of the price to the new equilibrium as it is usually implied in traditional
models. On the contrary, it can last for a long time. The corresponding reason lies in differences
in scale: upon insignificant value of the excess demand, the price should move over a long
10

We assume that these functions are homogeneous, i.e. they differ only in expectations with
regard to the fair value.
11
There is no point to distinguish imbalance in the model without a reflexive area, as significant
change in fair value would lead to significant demand growth that would immediately adjust
price. However, upon presence of a reflexive area, demand will not increase as much and,
therefore, it will hinder immediate adjustment.
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distance (in the meantime, for the model without a reflexive area, the more the distance, the more
the excess demand will take place). Under these conditions, the presence of a relatively small
group of market participants ignoring the “big shift”, i.e. those who would rather have liquidity
needs (or excess) than a desire to carry out professional arbitrage, leads to an occurrence of a
particular friction suppressing the price movement to the new equilibrium. For further
movement, it requires a new impulse.
Technically, the process of price movement to new equilibrium after arising of imbalance
can be explained as follows. The excess demand leading to imbalance represents the force
causing the market to move to new equilibrium. As a flow (per time unit), it can be represented
as growth of demand for stock which depends on the market price ( Qi ,t in Formula 8). This
flow (let us call it the impulse flow) faces resistance on the part of traders with liquidity needs.12
As for the model without Z-type function, there is no point to distinguish this second flow
because it affects prices as oscillations of the demand curve with negative slope. However, upon
presence of an insignificant impulse flow and price movement at long distance, its inclusion into
the model provides necessary explanations. Let us call this second flow the liquidity flow ( QL ,t
in Figure 8).
Transactions under imbalance conditions occur due to impulse flow execution by the
liquidity flow (the price is determined according to equality Qi ,t  QL ,t , when Qi ,t is
approximated around price Pt as Qi ,t  (k  P   с)   , where  is the impulse value from
Equation 6, k , c  0 , 0    1 , then P is determined from Equation 9); the first one generates
pressure necessary to change the market price, and the function of the second is similar to
friction.13 When they interact, friction decreases initial pressure, and a new impulse is needed for
further movement. In its absence, the continuing liquidity flow ( QL ,t t ) will stabilize the
formed price. The corresponding market condition can be represented by a diagram as is shown
in Figure 8. Figure 8.а. shows market price formation in a very short period of time t
(equilibrium of flow-type values)14, Figure 8.b. shows market condition at moment t  t (new
liquidity flow QL ,t t is being added, Z-type function is being modified ( Qim,t t ) as
transactions concluded – due to the mathematical property of the demand function – make its
reflexive area a little steeper), Figure 8.c. shows the cumulative demand function at moment
t  t , with the aid of which market condition under imbalance can be described.
Qi ,t  Qt t (P,  )  Qt

QL ,t  Lt  P


12

(8)

These include all traders that ignore the “big shift” in full or partially, e.g. due to the result of
bounded rationality and short-term thinking, or because they rely on market efficiency. It is
possible that some of them prefer to take a few small steps instead of big one or rather correct
mistakes of others than concentrate on fair value arbitrage. Their actions are correct but not
perfect, and this happens due to lack of information, uncertainty and psychological effects. They
continue to use their traditional trading strategies regardless of presence of imbalance. These
include market makers, non-skilled traders or those who do not follow current events, emotional
traders and some others. All of them generate “noise around price”, and, therefore, resist its
change upon influence of the impulse flow.
13
Therefore, it is reasonable to consider the imbalance situation only in case of a Z-type
cumulative demand function. In case of a classical demand function, upon price movement at
long distance, the impulse flow value will be so large that it will “smash” any liquidity flow.
14
 is the amount of transactions concluded at the period t
8
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(k  P   с)    Lt  P

(9)

Fig. 8. Market pricing under imbalance conditions

As the awareness of occurred changes in the fair value continues a new impulse under
imbalance will appear. Moreover, it may increase as a part of traders will be attracted by the
feeling of imbalance and the corresponding expectation of further price rise. It will accelerate
changes, and, apparently, decrease imbalance and lead to immediate transition to a new fair
value. However, in fact, it leads to another effect. After a while, as a result of transactions
concluded under imbalance conditions, the market will be under the condition represented in
Figure 9.b. The impulse flow will weaken and price changing will slow down. Some market
participants acknowledge that one more imbalance in the opposite direction is possible under
these conditions. Slight sale increase will shift the demand function (impulse flow in Figure 9.b)
to the left, leading to the situation represented in Figure 9.c. Prices will fall15. It will lead to
elimination of investors who do not rationally acknowledge changes and try to thrive on the
feeling of imbalance. Later, more meaningful recognition of consequences of the “big shift” will
lead to movement of prices towards the level represented in Figure 9.d. Dynamics of stock prices
with account for the considered effect is represented in Figure 9.e. In contrary to Figure 7, B’C’
area is added to the model.
Fig. 9. Price changes under imbalance conditions and explanation of B’C’ area

Apparently, this effect took part during the collapse of 1987. At least, when Gennote and
Leland (1990) explained the collapse with the aid of a similar Z-type function, they meant this
effect. Now, with account for the initial imbalance, the occurred events can be fully explained.
15

The prices in Figure 9.c will set a little bit higher than those in Figure 9.a as recognition of fair
value change, i.e. the initial impulse flow, will continue over time.
9
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Figure 9.e. shows that, with account for Z-type function of the aggregate demand, upon
price movement at long distance, a “main direction” occurs in its dynamics. This term is similar
to the “line of least resistance” by J. Livermore, and I use it to describe long-term one-way price
change towards new equilibrium. It is obvious that the “main direction” includes autocorrelation
of subsequent price changes that contradicts empirical data related to their independence.
However, this contradiction disappears under thorough analysis. Besides B’C’ area which
violates autocorrelation and generates an anti-persistent series, independence of consecutive
price changes under imbalance conditions occurs because the noise, caused by time-independent
oscillation of the liquidity flow 16, “covers” the trend. It can be proved mathematically on the
basis of the analysis of the stock price dynamics formula 10. The “main direction”, integrated in
the model with accordance to Fig. 9.e. ( t ), provides statistical conclusion on independence of
consecutive increments of market prices (see Fig. 10) upon increase of the noise level up to
 =0.006-0.008. This peculiarity was not mentioned by Fama (1965), and, therefore, lack of
dependence was misinterpreted as a proof of market efficiency. In fact, we do not have any
scientific arguments allowing us to state that the market with independent increments of prices is
an efficient market. The same price dynamics is observed under imbalance.
Pt  P0e  t  N ( t , 

t)

(10)

Fig. 10. Autocorrelation decrease (rt,t+lag) of consecutive price increments
upon increase of the noise level (  )

In summary, we should note that the developed model provides a rational explanation of
stock market pricing upon significant change in the fair value. Thus, in cases when the funds of
professional traders are insufficient to change price, imbalance arises as price cannot take into
account all available information. As a result, within a long-term period, sustainable one-way
price change is established (“main direction”), which cannot be rationally explained due to lack
of the reflexive area of the demand function. At the same time, consecutive increments of market
prices remain independent, but this does not mean that it is impossible to substantially forecast
(with a risk associated) future price changes with the aid of technical analysis, among other tools.
Moreover, the model predicts that it is possible to split total market volatility (according to the
rule of sum of dispersions) into volatility caused by imbalance (transition from one equilibrium
to another) and volatility around the trend (intragroup dispersion).
Figure 11 represents the appropriate behavior of the price under conditions of the “big
shift” if immediate adjustment is observed and the market is efficient, as well as the market
behavior in case of the considered model. In both cases increment of market prices are
independent. In the first case, the reason lies in independent arrival of information and market
fluctuations around its equilibrium value (random walk and “instantaneous adjustment” alone,
i.e. the price takes all available information into account). In the second case, the reason lies in a
16

Even insignificant oscillation of the liquidity flow leads to significant noise as the reflexive
area causes low elasticity of the cumulative demand function in the area of the market price.
10
© Yury Ichkitidze

significant number of traders ignoring the “big shift” in full or partially, as well as the peculiarity
of the proposed model due to which an attempt to eliminate imbalance quickly leads to counter
reaction (B’C’ area in Fig. 9.e.). The main factor, which allows understanding to which case
reality corresponds, is stock return level in the long-term; in case of an efficient market it should
correspond to forecasts of equilibrium models, but in case of long-term imbalance it should
exceed them. In other words, the equity premium puzzle (Mehra, Prescott, 1985) confirms that
long-term imbalance in the stock market really exists.
Fig. 11. Distinction in stock price dynamics in efficient and
imbalance markets

Model implications: volatility increase, rationality of trend following strategies and
extrapolative expectations about prices
Stock market properties stipulated above include: 1) capability to maintain imbalance for
a long time; 2) one-way price movement, i.e. the “main direction” or the“line of least resistance”
by J. Livermore allows us to reconsider some corresponding provisions of the theory.
Firstly, let us note that increase of a number of speculative market participants, i.e. lowquality investors (tendency for short-term trading mainly, use of high leverage levels in trading,
bounded rationality, etc.), leads to increase of market volatility in the considered model. In its
turn, this situation provides conditions for the case when expectations that do not have
fundamental reasons become self-fulfilling. In Fig. 12 a group of traders (C type) unreasonably
expects price decrease (the expected fair value does not match the reality). In case there are no
new traders willing to buy, those traders who operate in the classical area of the demand function
will be forced to take a larger stake, including a borrowing increase and the cumulative demand
function will change as shown in Figure 12. If the amount of “bears” grows (and if new “bulls”
do not get involved), a “trick” will occur, i.e. prices will rather fall than grow in accordance with
the fundamental reasons. Of course, sooner or later justice will be restored, including new traders
attracted by falling prices; however wealth redistribution as a result of the “trick” will have
already happened. The awareness of this pattern enables investors to create price fluctuations
within a particular range only due to marginal trading. The more uncertainty for serious investors
is, the wider this range is, and, respectively, the more borrowings serious investors use, the wider
this range will be. Thus, volatility of stock prices will depend on the debt-to-equity ratio of a
common investor, but this additional volatility is created by participants acting in accordance
with the model of rational behavior.

11
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Fig. 12. Self-fulfilling “trick” – prices fall rather than grow in
accordance with the fundamental reasons

Secondly, the imbalance property itself, i.e. the fact that the market price differs
significantly from equilibrium to which it tends, will obviously attract many speculative traders
who, in attempt to define the “main direction”, will be guided by the trend following strategy (it
would be reasonable under conditions of the built model). This gives me reason to suggest that
the conclusion of behavioral finance on the fact that positive feedback traders (or trend
followers) are simply noise traders acting due to non-rational motives (see De Long et al.(1990)),
is wrong. The roots of the trend following strategies are traced back to the “golden rules” of
David Ricardo (Grant J., 1838) and “line of least resistance” by Jessie Livermore (Lefevre,
1923). Moreover, they can be observed in the ideology of G. Soros17. Thus, the fact that we
assume those as mistakes and do not consider them as phenomena for studies looks strange. The
considered model provides us with the missing explanations of such investors’ behavior
rationality. Market participants guided by trend strategies do not make mistakes. They sense that
the “main direction” exists and try to find it. Thus, their behavior implies market imbalance.
However, scientists do not acknowledge it as they mainly attribute random walk of prices to
market efficiency.
If so, it is necessary to explain why, in fact, there are more loss-making than profitmaking trend traders (it is the basic argument from the paper of De Long et al. (1990) in favor of
trend traders’ behavior non-rationality). For better understanding, we should draw the line
between skilled and unskilled trend traders within the proposed model. Skilled traders purchase
the stocks before imbalance arises (AB area in Fig.7), while unskilled traders enter after
imbalance arises. Thus, unskilled traders will achieve success only if some additional space for
profit-making is created by unwise sellers. Otherwise, it is highly probable that B’C’ area and
liquidity flow oscillations will smash them (at least, those traders whose asset quality is not high
enough, and who are not sure in significant change in the fair value). Therefore, those who are
attracted to the market by imbalance will likely bear losses even if they act according to the
model of rational behavior. The thing is asset quality. Upon lack of assets, low-quality assets are
used to eliminate imbalance. Traders make steps in the right direction according to forecasts of
the rational model. However, weak assets and uncertainty sideline them. Imbalance and
possibility of B’C’ area appearance were not taken into account by De Long et al. (1990) upon
analysis of trend following strategies. They paid special attention to losses and curious motives
of decision-making, and drew a wrong conclusion on inconsistency between such behavior and
the rational model.
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It is sufficient to mention the statement of Soros that “markets are always biased in one
direction or another” (Soros, 1987).
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Upon further consideration, we can see that the proposed model also provides a rational
explanation of the phenomenon of extrapolative expectations about prices. Its reasons lie in the
complexity of the system which makes it difficult to understand the fair value under conditions
of the “big shift”, as well as in the possibility of the self-fulfilling “trick”, regardless of
fundamental causes. These reasons are forcing traders to form expectations, taking into account
the previous changes in market prices, as they know that trend movement will occur and the
previous price movement will point to its direction. In other words, this model can be
represented as a rational model of stock market pricing, which predict reasonableness of
extrapolative expectations about prices. We have much evidence of such behavior of traders
(Shiller, 1988; Case, Shiller, 1988; Frankel, Froot, 1990). However, until now, it has not had a
reasonable explanation. After we characterized the system in relation to these properties in other
ways, such behavior seems reasonable enough. Perhaps, the observed facts should not be
explained by a mistake or fortuity in those cases when they go outside the framework of the
prevailing theory.
Thirdly, the model introduces the capability of market prices to be forecast. It is a skill
which requires solving a unique problem of particular complexity, and it should not be regarded
formally. Lack of a statistical (mechanical) method to forecast correctly and make money out of
thin air does not mean that such forecast is impossible. The considered model predicts that a
genius trying to forecast prices and get excess profit will more or less follow the “main
direction” (when solving this problem) or, at least, will not resist the market.
Conclusion
The stock market capability to maintain imbalance for a long time, as considered in this
paper, represents a consequence of physical laws – it is known that the majority of natural
systems are out of thermodynamic equilibrium. It seems that these laws cannot be avoided in
economic systems. In terms of stock prices, imbalance arises due to limited wealth of
participants upon borrowing constraints under significant change in the fair value.18 Under
imbalance, there is a force that is sensed by market participants and creates a “main direction”.
The presence of this force allows us to draw an analogy with thermodynamic disequilibrium.
Thus, the transition of the system from one state (with one level of wealth) to another (with still
greater19 wealth) is possible only through imbalance. While both of these states can be described
similarly to thermodynamic equilibrium, the process of the transition follows the laws that recall
thermodynamic disequilibrium. These laws (with physical background) cannot be changed
through the increase of competition.
Market imbalance (instead of market efficiency) does not contradict empirical data on
independence of consecutive increments of prices, but allows us to better understand their cause.
The significant noise in relation to the trend, caused by random oscillations of the demand
function with low elasticity in the area of current price, decreases autocorrelation and creates
independence. Given this, the fact of random walk of stock prices does not constitute a proof for
market efficiency. The same price dynamics is observed under imbalance.
The model constructed in this paper is based on traditional interaction of demand and
supply functions. It characterizes the behavior of market participants trying to act rationally and
shows incapability of stock prices to be instantaneously adjusted to the fair value upon
significant changes. Imbalance appearing in the model characterizes interaction of demand and
supply for stock, while flow-type values (per time unit), which determine market prices at any
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These reasons were described in the present paper. Moreover, bounded rationality of
participants during an innovation process shall be considered as another source of imbalance.
However, it was not considered above.
19
Conditions, when the same is possible upon transition to less wealth, can be created only
through bounded rationality.
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time, remain in equilibrium. This peculiarity explains existence of the market price at which
transactions are concluded under imbalance.
One-way price movement towards its fair value within a long time, i.e., the “main
direction”, allows us to use technical analysis for the trend’s definition. This refers to trend
following strategies with account for liquidity limitations in the market. Incapability to reveal
dependencies in stock prices with the aid of statistical methods cannot be a reason to state that
such dependence does not exist. Thus, the methods should be modified. The paper denies
theoretical grounds for criticism of reasonableness of technical analysis20, proposed by followers
of the efficient-market hypothesis. We can (and should) keep records of trends rationally,
analyze historical factors of their occurrence, develop hypotheses on trend reversal and trend
goals online.
The drawn conclusions involve the model of rational behavior. In particular, it has been
shown that, under conditions of the “big shift”, the transition to new fair value is related to the
appearance of the opposite “main direction” (B’C’ area), which makes rational behavior lossmaking. This case allows us to reconsider rationality principles. In conjunction with accumulated
empirical data in the field of behavioral economics, we can expect scientific breakthrough in this
area in the nearest future.
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