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The most essential components of plan-
ning the development of economic en-
tities (whole country’s economy, of its 

administrative-territorial formations, com-
plexes, industries and private spheres of the 
socio-economic activities, legal and natural 
persons etc.) is knowledge of the patterns of 
transition of object from one state to another, 
and the ability and opportunity to influence 
the behaviour of the object. The planned state 
of the object is fixed in the planning tasks and 
in the indicators of its state in the established 
time intervals. In a formalised form, knowledge 
of the regularities of the object’s transition 
from one state to another appears as a transi-
tion algorithm 1.

1 “Algorithm: a finite ordered set of precisely defined rules for 
solving a particular problem” (National standard, article 7.1.2).

Monitoring of the progress of any decision, 
including established targets, includes checking 
the level of implementation and evaluation of 
performance at different time stages of realisa-
tion of decisions. For control the implementa-
tion of the decision (plans) and for assessment 
of the achieved results, it is also useful to have 
a strict algorithm for transferring the object to 
the desired state.

According to the methodology of the system 
approach, objects with which some actions are 
performed should be considered as systems 2. 
In the case of planning, such systems can be 

2 Defining a variety of objects as systems, researchers have al-
ways recognized that they have the properties of complexity 
and integrity: “The system is a complete set of interrelated 
elements” (Sadovsky & Yudin, 1969, p. 12); “A system is an 
organized complex whole, a set or a combination of objects 
or parts that form a complex whole” (Johnson, Kast, & Rosen-
zweig, 1971, p. 26).

Review of Business and Economics Studies  doi: 10.26794/2308-944X-2019-7-3-6-15
2019, Vol. 7, No. 3, 6-15

Algorithm to Determine the Target State 
of a System and the Best Path to It

Sergey Kazantsev
Doctor of Economics, Professor
Financial University, Moscow, Russia
kzn-sv@yandex.ru
https://orcid.org/0000–0003–4777–8840

Abstract
In the planning and management they usually decide how to move some object from the state in which it is in 
a fixed time interval (given, start, or initial state) to another state in a future time interval (desired, target, or 
planned state). The initial state of the object is known, definite unequivocally and exists. Future states can be 
many, and they exist only in the form of images, visions and ideas of the plan developers or persons who order 
the plan. It is assumed that the transition from the initial state to the desired one is possible. There are many 
possible ways of transition. The task is to choose the best, according to some criterion, a sequence of transition. 
The algorithm for determining the sequence of transfers of some object from a given state to the desired one 
I presented in this paper. The algorithm takes into account the presence of different possible transitions from 
one state to another one and shows a point-multiple mapping of the initial state of an object in the set of its 
desired states. The sequence of transfers, in which the total expected gain from changing the state of the object 
in a given period reaches its extreme — maximum or minimum, is found in the process of comparing different 
variants of transferring this object from one state to another. An example of finding the trajectory of transferring 
the object from a given state to one of its possible desired states, on which the maximum total expected result 
is achieved, I gave in this article.
Keywords: algorithm, goal, estimation, system, a sequence of transitions, tabulation
JEL Classification: С51, E17, E61
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economic objects and economic entities. By 
its nature, composition and interrelationships 
of the constituent elements of the country’s 
economy, its administrative-territorial forma-
tions, complexes, industries and spheres of the 
socio-economic activities, large companies and 
corporations is consistent with the notion of 
system: “an organized, purposeful structure 
that consists of interrelated and interdependent 
elements (components, entities, factors, mem-
bers, parts etc.). These elements continually 
influence one another (directly or indirectly) 
to maintain their activity and the existence of 
the system, in order to achieve the goal of the 
system” 3.

An algorithm for determining the policy 
of transferring the system from the specified 
(given, starting, or initial) state to the best, 
according to some criterion, future (desired, 
target, or planned) state is given below. The 
final state of the system 4 depends both on its 
initial state and on the means and methods of 
transferring the system from the initial state 
to the desired one. Philosophically, the tar-
get and initial states of the system differ as 
ideal and actual. Valid determines the desired, 
implemented the desired becomes valid. The 
initial state of the system allows not only to 
define and formulate the goal but also to work 
on its achievement: it gives the tools (means) 
to achieve the goal 5. “The notions of end and 
means necessarily presuppose each other. They 
are the contradictory unity of the desired and 
the real, the ideal and the material. The devel-
opment of means leads to the improvement and 
realisation of the goal, the realisation of the 
goal requires further improvement and devel-
opment of means that play a real role in the 
disclosure and realisation of goals” (Kazantsev, 
1972, p. 99). At the same time, the higher the 
level of development and quality of the system 
in its initial state, the higher the requirements 
for the target state of the system can be.

3 URL: http://www.businessdictionary.com/definition/system.
html.
4 Under the state of the system, we understand the set of char-
acteristics of the system, describing its elements and relation-
ships. To set the state of a system is to determine the totality 
of its features.
5 “Tool … means everything that serves to achieve the goal; to 
any intended action. In every case, there is a distinction be-
tween intention, means and end» (Dal’, 1955, p. 177).

From the above, it follows that the initial and 
target state of the system must be considered 
in their mutual relationships. Such systematic 
consideration, in particular, allows to identify 
false (in terms of compliance with reality and 
the laws of its changes) and unattainable in this 
state of the system goals. You should also not 
specify the target state of the system only as 
generated from the outside, the parent system 6.

Setting the target state of a system begins 
with an analysis of capabilities of the existing 
(specified) system and writing probable sce-
narios of its development 7.

When writing scripts, ideally imagined the 
future state of the system is generated by its 
initial state, assumes it as his ideal projection in 
the forthcoming interval of time t. Moreover, it 
is assumed that specific actions will be taken for 
the movement of the system to one described 
in scenario states. That is why it is possible to 
consider scenario writing as a point-multiple 
mapping (M) of an existing (or any other given) 
system to the set of its desired states I:

      M(g, s) → O(s),  (1)

where:
s ― is a vector describing the state of the 

system;
O(s) ― one of the many desired states of the 

system: O(s) ϵ I;
g ― vector of parameters of actions carried 

out to transfer the system from the initial state 
to the desired one.

M ― is a point-multiple mapping, because, 
depending on the action policy, the system 
can be moved from its initial state to one of 
several different states in the future. It means 
that development is a multivariate issue.

Let J be a set of possible action strategies 8. 
Then M(gj, s) → O(gj, s). Here O(gj, s) is one of 

6 For the socio-economic system, this provision is confirmed 
by the conflicts of goals and non-identity of the interests of 
society, its groups and members, the enterprise and its em-
ployees, etc.
7 The term “scenario writing” means a method by which one 
tries to establish a logical sequence of events and show how 
the future state of a system can be deployed step by step from 
the existing state of the system. (Jantsch, 1970, p. 276).
8 The choice of the set J is ultimately determined by the char-
acteristics of the target state and the means available to 
achieve them. Only those actions that lead to the realization 
of the goal are taken.

Algorithm to Determine the Target State of a System and the Best Path to It
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the many desired states of the system achieved 
when actions gj (j = 1, 2, 3,…, m) are performed.

It is clear that the decision to choose a strat-
egy is made by experts. As initial data, they 
have a description of the initial state of the 
system, scenarios of its movement (develop-
ment) and an approximate quantitative assess-
ment of the final desired state in which the 
system should go. Making decisions (choos-
ing a strategy of action), experts implement 
their knowledge, experience and information. 
Since such decisions are taken by the person 
and depend on his abilities, so far as they are 
subjective. At the same time, these decisions 
are partly objective, as they are based on the 
expert’s experience.

Below the author propose one of the pos-
sible methods of finding a sequence of desired 
states, maximising the total expected gain of 
the system development in a given time interval.

Let a scenario be written for some initial 
state of the system, and the states, to which 
the system can go, are defined and described 
for each time interval t = 1, 2, 3,…, T. Let us 
denote by i(t) (i(t) = 1, 2, 3,…, L(t)) the index 
of possible states of the system in the time 
interval t (I will call it ‘a situation index’).

Suppose (assumption H1), that all the pe-
culiarities of the historical evolution of the 
system in the time interval from τ = 0 to τ = t-1 
are reflected in the characteristic of its state 
in the time interval t.

Herewith, the movement of the system in 
time occurs sequentially (assumption H2): 
i(0) → i(1) → i(2) → … →i(t) → … i(T-1) → i(T).

In general case, the development of the sys-
tem is not deterministic and occurs with some 
degree of probability. Let us suppose we know 
the probabilities of the transition of the sys-
tem from state i(t-1) to state j(t), denote them 
bi(t-1), j(t+1). These values are nonnegative, and 
their sum is one for all j and t:

       bi(t-1), j(t) ≥ 0, 
( )

1

L t

i=
∑ bi(t-1), j(t) = 1 for all j and t.  (2)

Taken together, they form a transition matrix 
Bi(t-1), j(t) = {bi(t-1), j(t)}, whose element values bi(t-1), j(t) 
can be determined heuristically or based on 
expert’s estimates. Besides, they may reflect the 

opinions (decisions) of experts on the transfer 
of the system in a particular state.

Let us give an example. Assume that k1 

experts of total N experts decide to transfer 
the system from state i(0) to the first possible 
state — i(1), k2 experts about transferring it to 
the second, the third  k3, etc., kh in the h-th state 

(where 
1

h

j=
∑ kj = N). Then the probabilities of 

transition from state i(0) to the first, second, etc., 
the h-th state will be equal to k1/N, k2/N,…, kh/N. 

It is easy to see that
1

h

j=
∑ kj/N = 1, kj/N ≥ 0. If it 

is impossible to transfer the system from 
state i(t-1) to state j(t), the probability of such 
a transition is zero: bi(t-1), j(t) = 0.

This interpretation of probabilities differs 
from the understanding of probabilities as 
relative frequencies of occurrence of an event. 
However, the definition in terms of frequencies 
does not appear to be the only one 9. In our case, 
we are not dealing with relative frequencies, but 
with decisions about the choice of behaviour. In 
other words, in our interpretation, the concept 
of probability is associated not with the relative 
frequencies of the occurrence of the event, but 
with particular human behaviour in decision-
making. With the help of these probabilities, 
we try to take into account the importance of 
those characteristics of states. Those qualita-
tive features that are not reflected in the gain 
function. At the same time, we proceed from the 
fact that the person making the decision can 
assess the state as a whole, take into account 
the whole set of qualitative and quantitative 
characteristics, commensurate and incommen-
surable elements, that he does not base his 
choice only on gain function.

It seems obvious the number of states into 
which a system can pass, depends on the level 
of its development, its initial state, the envi-
ronment in which it is located, and external 

9 Mathematical probability theory is a field of mathematics, 
and we should approach it “like any other branch of mathe-
matics, considering it as an abstract, non-contradictory system 
of conclusions arising from a small number of axioms. There-
fore, taken on its own, the theory of probability has nothing 
to do with the observed events, and the mathematician does 
not have to interpret probability in terms of events.” (Morris, 
1971, p. 52).
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influences on the system. The higher the level 
of development of the system, its resistance to 
external influence, the more multivariate is its 
development in the future. It is an especially 
characteristic feature for a developed techni-
cal, technological and socio-economic system 
in the context of rapidly occurring innovation 
and structural shifts.

According to assumption H1, all the fea-
tures of the historical development of the sys-
tem are reflected in the characterisation of the 
system state in time interval t. Therefore, it 
seems legitimate to consider the probability of 
transition of a system in some state only de-
pends on the condition of the system immedi-
ately before the transition. Based on this, we 
assume (hypothesis H3) that the probability of 
transition from state i(t-1) to state j(t) does not 
depend on how the system came to state i(t-1) 10. 
Then, given the assumption H2, the probability 
of occurrence of a system at state i in time in-
terval t (denote it by pi(t)) is calculated by the 
conditional probability formula:

pi(t) = 
1

L

i=
∑ pj(t-1) × bj(t-1), i(t);

      pi(0) = 1; 
1

L

i=
∑ pi(t) = 1, ∀  i, t.  (3)

Let qualitatively formulated goal in each 
state i(t) of the system described in the sce-
nario, the achievement of which is intended to 
provide the system under consideration, can be 
approximately characterised by some value ri(t). 
The increment of this quantitative character-
istic when transferring the system from state 
i(t-1) to state j(t) is called the payoff function 
of such a transition (fi(t-1), j(t)):

    fi(t-1), j(t) = rj(t) –  ri(t-1)  (4)

In terms of content, the gain function can 
show the benefits (growth rates, profits, util-
ity increments, efficiency gains, cost reduc-
tions, increased security, reduced risks, etc.) 
or cost increments (labour, working time, 

10 The process under consideration differs from the homogeneous 
Markov process only in that the transition probabilities bi(t-1), j(t) 
depend on time t.

financial and material resources, etc.) ob-
tained when a system passed from one state 
to another.

The expected gain from the transition from 
state i at time interval t-1 to state j in the next 
time interval t is calculated as follows:

        ui(t‑1), j(t) = a(t)·pi(t‑1) × bi(t‑1), j(t) × fi(t‑1), j(t),  (5)

where
a(t) ― weighting coefficients, a(t)  ∈ [0, 1].
Total expected gain during the transition 

of the system from the initial time (t = 0) in a 
finite time (T) along the trajectory of (i(1), i(2), 
i(3), …, i(T)) is given by the expression:

         U(i(1), i(2), i(3), …, i(T)) = 
1

1

T

t

−

=
∑ ui(t-1), j(t)  (6)

The system’s states {i*(t)} = (i*(1), i*(2), 
i*(3), …, i*(T)} on which the value of the total 
expected gain U reaches its maximum, we call 
the desired states.

The parameter U(i(1), i(2), i(3), …, i(T)) in 
the formula (6) is discounted to some point in 
time the total expected gain in the transition of 
the system from state i(0) to a state i(1), from 
a state i(1) to a state i(2), …, from a state i(T-1) 
to a state i(T).

So, for each time interval t = 1, 2, 3, …, T 
there are given the following parameters: the 
set of alternative states of the system i(t)}, 
transition matrix Pt = {pi(t), i(t+1)} and gain ma-
trix Ft = {fi(t), i(t+1)}. It is required to find a se-
quence of transitions from one state to another 
{i*(t)} = (i*(1), i*(2), i*(3),…, i*(T)}, in which 
the value of the total expected gain reaches 
its extreme value:

        U(i(1), i(2), i(3), …, i(T)) → extremum.  (7)

For the case of maximising the total expected 
gain, I propose the following method of finding 
the best sequence of transitions 11.

11 For the case of minimising U(i(1), i(2), i(3), …, i(T)) 
minimising the function “max” in expressions (7)–(13) is 
replaced by the function “min”. To find the best sequence 
of transitions from the initial state to the desired state, one 
can use algorithms developed in graph theory to find the 
critical path.
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First we find the calculated values uj(t) and 
ei(t-1), j(t):

        uj(1) = 
(0) 1,2,3,..., ( )
max

i L t=
ui(0), j(1), ∀ j;  (8)

ei(1), j(2) = uj(1) + ui(1), j(2), ∀ i, j, if the transition 
from i(1) to j(2) is possible, and ei(1), j(2) = 0, if 
such a transition is not possible.  (9)

         uj(2) = 
(1) 1,2,3,..., ( )
max

i L t=
ei(1), j(2), ∀ j;  (10)

ei(2), j(3) = ui(2) + ui(2), j(3), ∀ i, j, if the transition 
from i(2) to j(3) is possible, and ei(2), j(3) = 0, if 
such a transition is not possible.  (11)

And so on until:

  uj(T-1) = 
( 2) 1,2,3,..., ( )

max
i T L t− =

ei(T-2), j(T-1) ∀ j;  (12)

ei(T-1), j(T) = ui(T-1) + ui(T-1), j(T), ∀ i, j, if the transi-
tion from i(T-1) to j(T) is possible, and ei(T-1), 

j(T) = 0, if such a transition is not possible.  (13)
In the general case:

uj(t-1) = 
( 1) 1,2,3,..., ( )

max
i t L t− =

ei(t-2), j(t-1), ∀ j; t =

        =3, 4, …, T;  (14)

ei(t-1), j(t) = uj(t-1) + ui(t-1), j(t), ∀ i, j, t = 3, 4, …, T, 
if the transition from i(t-1) to j(t) is possible, 
and  ei(t-1), j(t) = 0, if such a transition is not pos-
sible 12.  (15)

Then for T we look for such j*(T) that:

      ei(T), j*(T) = 
( 1) 1,2,3,...,
( ) 1̀,2,...,

max
i T L
j T L

− =
=

ei(T), j(T).  (16)

Then for t = T-1, T-2,…, 4, 3 we find such 
i*(t-1) that:

          ui*(t-1), j*(t) = 
( 1) 1,2,3,..., ( )

max
i t L t− =

ui(t-1), j*(t).  (17)

Indices i*(t) (t = 1, 2,…, T) give us the re-
quired trajectory of the system to the desired 
state.

In the following part of the article, I will give 
A numerical example of the proposed algorithm.

After determining the sequence of transi-
tions, we should clarify the set of elements of 

12 When solving the problem on the minimum of U(i(1), i(2), 
i(3), …, i(T)) and there is no transition from i(t-1) to j(t-1), 
parameter ei(t-1), j(t) should be set as a very large number.

the system. It is then possible to proceed with 
the preparation of a programme for the transfer 
of the system to the selected state.

In general, the sequence of actions to make 
decisions about the transfer of the system from 
one state to another includes:

Analysis of external requirements to the 
system in question (requirements from a more 
General system, a higher system, etc.);

Qualitative formulation of the purpose and 
objectives of translation;

Definition of a set of elements of the system 
(its constituent objects, subjects, links) neces-
sary for the implementation of the goals and 
tasks;

Description of the range of opportunities 
for the development of a system fulfilling the 
quality objectives (scriptwriting);

Select desired state;
Quantitative representation of the target;
Setting the desired state parameters;
Determination of the sequence (mode) of 

the transfer of the system from the initial state 
to the desired;

Clarification of the set of elements of the 
system.

An Example of Using the Proposed 
Algorithm for Determining 
the Desired State and the Best Path 
of Transition to It
Consider five-time intervals (T = 5), in each of 
which the system can be in one of four states. 
For each of them, the values of the elements 
of the probability matrix of transition from 
position i in the time interval t-1 to position j 
in the time interval t (Table 1) and the values 
of the elements of the matrix of gain func-
tions in such a transition (Table 2). For sim-
plicity, we assume that there is no discount-
ing of gains (a(t) = 1, ∀  t).

Knowing the probabilities of transition from 
one state to another, using the formula (3) we 
find the probabilities of occurrence the system 
in state i in the time interval t (Table 3).

In the next step, using the expression (5), we 
calculate the size of the expected gains when 
moving from one state to another (Table 4).

Table 6 shows the transition path that max-
imises the total expected gain and the values of 
the latter. In Tables 4 and 5, the corresponding 
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Table 1
Values of the elements of the probability matrix of the system transition from one state to another

Transition probability matrix
Bi(t‑1), j(t+1)

Situation index 
i(t‑1)

Situation index j(t)

1 2 3 4

Bi(0), j(1) 1
2
3
4

0.6
0.4
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0

Bi(1), j(2) 1
2
3
4

0.5
0.0
0.0
0.0

0.3
0.2
0.0
0.0

0.2
0.6
0.0
0.0

0.0
0.2
0.0
0.0

Bi(2), j(3) 1
2
3
4

0.3
0.1
0.3
0.1

0.3
0.2
0.4
0.2

0.3
0.2
0.2
0.3

0.1
0.5
0.1
0.4

Bi(3), j(4) 1
2
3
4

0.7
0.1
0.6
0.3

0.0
0.4
0.2
0.4

0.3
0.1
0.0
0.2

0.0
0.4
0.2
0.1

Bi(4), j(5) 1
2
3
4

0.4
0.1
0.0
0.2

0.2
0.2
0.0
0.3

0.2
0.5
0.9
0.1

0.2
0.2
0.1
0.4

Source: Compiled by the author.

Table 2
The values of elements of the payoff functions matrix

Payoff functions matrix Fi(t‑1), j(t+1)
Situation index 

i(t‑1)

Situation index j(t)

1 2 3 4

Fi(0), j(1) 0 110 100 0.0 0.0

Fi(1), j(2) 1
2
3
4

90
0.0
0.0
0.0

50
200
0.0
0.0

100
60
0.0
0.0

0.0
200
0.0
0.0

F(2), j(3) 1
2
3
4

70
120
200
140

70
150
60
90

70
140
130
50

210
30

190
40

Fi(3), j(4) 1
2
3
4

40
100
100
130

0.0
60

100
80

120
170
0.0
160

0.0
100
100
150

Fi(4), j(5) 1
2
3
4

100
150
0.0
120

200
70
0.0
70

150
30
70
170

0.2
0.2
0.1
0.4

Source: Compiled by the author.
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Table 3
The probability of occurrence of the system in the state i in the time interval t —  pi(t) *.

Situation index Time index t

i 1 2 3 4

1 0.6 0.30 0.232 0.4038

2 0.4 0.26 0.302 0.2596

3 0.0 0.36 0.238 0.1454

Source: Compiled by the author.
* Figures in tables 3–5 rounded.

Table 4
Expected gain ui(t‑1), j(t) from a state to a state transition

State change: i(t‑1) → i(t) Time index t

1 2 3 4 5

0 → 1 66

0 → 2 40

0 → 3 X

0 → 4 X

1 → 1 27.0 6.30 6.496 16.152

1 → 2 9.0 6.30 X 16.152

1 → 3 12.0 6.30 8.352 12.114

1 → 4 X 6.30 X 16.152

2 → 1 X 3.12 3.020 3.894

2 → 2 16.0 7.8 7.248 3.634

2 → 3 14.4 7.28 5.134 3.894

2 → 4 16.0 3.90 12.080 10.484

3 → 1 X 21.6 14.280 X

3 → 2 X 8.64 4.760 X

3 → 3 X 9.36 0.000 9.160

3 → 4 X 6.84 4.760 1.745

4 → 1 X 1.12 8.992 4.589

4 → 2 X 1.44 7.296 4.015

4 → 3 X 1.20 7.296 3.250

4 → 4 1.28 3.420 2.294

Source: Compiled by the author.
Note: the sign X in tables 4 and 5 denotes that the probability of transition from state i(t-1) to state j(t) is zero (see Table 1).
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Table 5
Calculated values uj(t) and ei(t‑1), j(t)

State change: i(t‑1) → i(t)
Time index t

1 2 3 4 5

ei(t-1), j(t)

1 → 1 66.0 93.0 99.3 105.8 123.8

1 → 2 X 75.0 99.3 X 123.8

1 → 3 X 78.0 99.3 107.7 119.8

1 → 4 X X 99.3 X 123.8

uj(t) 66.0 93 99.3 107.7 123.8

2 → 1 44.0 X 63.1 70.8 83.8

2 → 2 X 60.0 67.8 75.0 83.5

2 → 3 X 58.4 67.2 72.9 83.7

2 → 4 X 60.0 63.9 79.9 90.3

uj(t) 44 60.0 67.9 79.9

3 → 1 X X 21.6 35.9 X

3 → 2 X X 8.6 26.4 X

3 → 3 X X 9.4 21.6 45.0

3 → 4 X X 6.8 26.4 37.6

uj(t) 21.6 35.9 45.0

4 → 1 X X 1.1 10.3 14.9

4 → 2 X X 1.4 8.7 14.3

4 → 3 X X 1.2 8.7 13.6

4 → 4 X X 1.3 4.9 12.6

uj(t) 1.4 10.3 14.9

Source: Compiled by the author.

Table 6
The best trajectory of the system transition from the initial state to the desired one. The case of maximisation 
of the total expected gain

Indicator
Time index t

1 2 3 4 5

Pathway 1 0→1 1→1 1→3 3→1 1→1

Pathway 2 0→1 1→1 1→3 3→1 1→2

Pathway 3 0→1 1→1 1→3 3→1 1→4

Gain 66 27 6.3 14.28 16.152

Source: Compiled by the author.
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values of the parameters uj(t) and ei(t-1), j(t) are 
shown in boldface.

In the example above, there are three tra-
jectories maximising the total expected gain. 
All of them give the same total expected win 
equal to 129.732. Accordingly, according to the 
selected criterion, three states can be called 
desirable: i(5) = 1, i(5) = 2 and i (5) = 4. To se-
lect one of them, you should develop and apply 
new criteria that are different from the applied 
gain function.

The best trajectory for the case of minimising 
the value of the total expected gain function is 
shown in Table 7. In Tables 4 and 5 correspond-
ing parameter values uj(t) and ei(t-1), j(t) are shown in 

italics. In this example, such a trajectory and the 

desired state were the only ones, 
1

1

T

t

−

=
∑ ui(t-1), j(t) = 

= 62.994.
In conclusion, we note that it is impossible 

to expect that the most desirable state cho-
sen based on the proposed method will be the 
best from the point of view of all reasonable 
counterarguments. The technique considered, 
using the judgment of experts, only provides 
recommendations for the adoption of the course 
of action in which the highest increment in 
the quantitative characteristics of the goal is 
expected to be obtained.
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Table 7
The best trajectory of the system transition from the initial state to the desired one. The case of minimising the total 
expected costs

Indicator
Time index t

1 2 3 4 5

Pathway 0→2 1→2,3 4→1 2→1 34

Gain 40.0 9.0 1.12 3.02 1.75

Source: Compiled by the author.
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Аннотация. В планировании и управлении обычно решают задачу перевода объекта из состояния, 
в котором он находится в данный отрезок времени (заданного, начального или исходного), в другое 
состояние (желаемое, целевое или запланированное). В статье делается попытка определить алгоритм 
нахождения последовательности перевода некоего объекта из заданного состояния в желаемое. При 
этом исходное состояние объекта известно, оно реально существует. Будущих состояний может быть 
много, и они существуют лишь в виде образов, представлений и идей разработчиков плана или его 
заказчиков. Предполагается, что переход из исходного состояния в желаемое возможен. Вариантов 
переходов может быть много и из них надо выбрать лучшую последовательность. Разработанный 
и представленный автором статьи алгоритм учитывает большой спектр возможных переходов от одного 
состояния к другому и представляет собой точечно-множественное отображение исходного состояния 
объекта в множество его желаемых состояний. Рассмотрены и предложены разные варианты перевода 
объекта из одного состояния в другое и последовательность переводов, при которой суммарный 
ожидаемый выигрыш от изменения состояния объекта в заданный отрезок времени достигает своего 
экстремума — максимума или минимума. Приведен пример траектории перевода объекта из заданного 
в одно из его возможных желаемых состояний, при прохождении которой достигается ожидаемый 
результат.
Ключевые слова: алгоритм; цель; оценка; система; последовательность переходов; табулирование
JEL Classification: С51, E17, E61

Статья подготовлена по результатам исследований, выполненных за счет бюджетных средств по 
государственному заданию Финансовому университету.
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1. Background
Vietnam is a developing country and is in the 
process of finalising its public finance struc-
ture financial policy reform, with continuous 
reference to and learning from both developed 
and developing countries in the world. It can 
be most clearly observed in the period of rapid 
economic growth over a decade from 1997–2007 
to the period of recession from 2008–2009 and 
the economic recovery period from 2010–2016. 
The complex changes of the global and domes-
tic financial economy, a series of macro policies 
to stabilise economic growth, control inflation 
and ensure social security have been launched. 
However, at present, the process of completing 
the four key policies in general and the fiscal 
policy in particular that influence on the socio-
economic situation has many shortcomings due 
to the widespread involvement of tax authorities, 
the State Treasury, the State Bank of Vietnam, 
the Ministry of Finance, the Ministry of Plan-
ning and Investment, etc. To implement the fis-
cal policy effectively, many conditions need to 

be fulfilled by the related State authorities and 
the consistent collaboration of the Monetary 
policy to implement such national financial pol-
icy. It is the ultimate goal that all countries and 
financial systems aim to have effective coordina-
tion to achieve.

In the implementation of fiscal policy, the man-
agement of state budget revenue and expenditure 
is to be aligned with the macro-economic objec-
tives such as economic growth, inflation control, 
unemployment reduction and payment balance 
maintenance. To implement these objectives for 
the State Treasury effectively, there should be 
coordination of authorities in those areas such as 
finance, tax, treasury, customs and banking. And 
the State Treasury plays a vital role in the manage-
ment of cash flow, monitoring the “turning on/off” 
the valve of the state budget expenditures together 
with the financial institutions to create effects and 
efficiency on the economy’s implementation of 
fiscal policy as well as stabilising macro-economy 
and ensuring social security. However, to promote 
the role of the State Treasury in implementing the 
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policy, it is necessary to analyse and clarify the 
principle of impact, the role and function of each 
department in implementing the policy, as well 
as current restrictions. So, it can be clear about 
where the State Treasury is standing and what 
tasks it is supposed to manage to change the fiscal 
policy towards macro stability and social security.

2. Status of Implementation of Fiscal 
Policy by the State Treasury
With a management system sticking to the tar-
get, the development strategy of State Treasury, 
as well as the mission to collect State budget, 
achieved a positive outcome with the annual 
total State budget revenues in the period from 
2011–2016 generally completing the assigned 
budget. Furthermore, most of the budget rev-
enue items were exceeded by 1.51 per cent to 
21.31 per cent that contributed to ensuring the 
budget for capital expenditure, supporting the 
implementation of economic growth, social, se-
curity and defence policies. At the same time, 
this sets a ground for the government-oriented 
salary reform. Following that, State budget col-
lection has contributed to ensuring inflation 
control, economic growth, employment increase 
and unemployment reduction.

Accompanying with State budget collection, 
controlling the state budget spending is also one 
of the most important tasks that determine the 
economic development and social security sta-
bility. State budget spending has generally risen 
sharply in almost all countries of the world, but 

the growth rates of state budget expenditures and 
revenues are usually higher than the rate of eco-
nomic growth. Following that trend, the increase 
and decrease in spending on social security will 
be affected.

In the period from 2011 to 2016, the Govern-
ment has followed a prudent fiscal policy, tight-
ened its control over public investment, increased 
control of expenditure to improve the efficiency of 
using state budget in combination with restruc-
turing the State budget expenditures. Similar to 
budget revenues, the total state budget expendi-
tures have also increased in the period 2011–2016. 
In general, the state budget spending in this pe-
riod was always significant, with the total spending 
increasing continuously to reach VND 1,295,061 
billion in 2016, more than 1.6 times of the budget 
spending in 2011. The State Treasury system has 
exercised consistently and strictly its control and 
payment for budget expenditures (especially ex-
penditures in ODA projects, advance payments 
to accelerate the progress of unfinished projects), 
timely met the needs of the units using the budget 
and ensured strict management of state budget 
expenditures.

However, the size of government spending is 
considerably large: the increase in Government 
spending in 2011–2016 had a positive impact on 
the economy in the short-term but created long-
term uncertainties such as inflation and financial 
risks due to inefficient spending and difficulties 
to ensure the effective operation of the financial 
system. It is noteworthy that investment expen-

Table 1
State budget revenue in the period of 2011–2016 and 2017–2018 estimate

Unit: billion dong

Year 2011 2012 2013 2014 2015 2016 2017 
(estimate)

2018 
(estimate)

Total State 
budget revenue 
balance

721,804 734,883 828,348 877,697 996,870 1,107,381 1,212,180 1,319,200

domestic 
revenue 443,731 477,106 513,090 593,560 740,062 886,791 990,280 1,099,300

Revenues from 
crude oil 110,205 140,106 120,436 100,082 67,510 40,186 38,300 35,900

State budget 
revenue balance 
from export, 
import

155,765 107,404 129,385 173,005 177,293 172,026 180,000 179,000

Source: State Treasury of Vietnam.
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ditures are still spreading out and has failed to 
focus on the quality and effectiveness of invest-
ment projects, causing waste of capital investment. 
Besides, budget deficits have been used as a tool of 
fiscal policy to stimulate economic growth over the 
years, while forecasts and statistics, fiscal policy 
control as well as the utilisation and management 
of the State budget are still limited, not tight and 
effective enough.

The mobilisation of capital also positively af-
fected the fiscal policy in the recent period. Ac-
cordingly, from 2011 to 2015, the total mobilised 
capital from the government bond market was 
about 907 trillion VND with an average growth 
rate of 36 per cent per year, accounting for 55 per 
cent of the domestic capital mobilised capital to 
the state budget. Outstanding government bond 
market value increased from VND 202 trillion by 
the end of 2011 to VND 678 trillion by the end of 
2015 (over three times).

The management of the budget fund was ef-
fectively implemented as the State Treasury care-
fully coordinated with the local budget collecting 
departments to boost the reform of administrative 
procedures in the field of State budget revenue col-
lection through the expansion of Internet transac-
tions, ATMs, collection via POS (POS).

3. The State Treasury’s Professional 
Operations Aiming to Stabilise Macro-
Economy and Social Security Through 
the Implementation of Fiscal Policy
In the prior period, the State Treasury and the 
Vietnam Government have made a lot of efforts 
in managing policies and controlling invest-

ments in a manner that is conducive to taxation, 
revenue control as well as capital mobilisation 
and treasury management. The State Treas-
ury system has played an important role in re-
structuring the economy, enhancing corporate 
governance and production capacity, minimis-
ing negative impacts of world socio-politics 
fluctuation. At the same time, this has set the 
ground for economic development in the period 
of 2018–2020 as the growth rate of investment 
has been recovering and increasing in all three 
sectors of the economy such as public sector, 
non-public sector and foreign direct investment 
sector. The impact of these above-mentioned 
activities on economic growth is quite evident 
with the average economic growth rate in the 
period 2011–2017 was estimated at 6.08 per 
cent, and in 2018, it is expected to reach 6.85 per 
cent. Although it has not achieved the target set 
out primarily due to the negative impact of the 
global economic crisis and the global financial 
downturn, the export has been rapidly increased, 
the trade balance has improved and most re-
markably, the inflation situation has been ad-
equately controlled.

The CPI dropped from 18.13 per cent in 2011 
to 1.84 per cent in 2014 and 0.6 per cent in 2015 — 
the lowest for 14 years. In particular, the price in-
dex calculated by each commodity group has also 
changed significantly according to the objectives 
of fiscal policy and allocation of the state budget 
for each sector, mainly for groups of commodity 
such as food and beverage and related services, 
medical goods and services. In 2011, inflationary 
pressure led to fiscal policy tightening. In the 

Table 2
State budget expenditures in the period of 2011–2016 and 2017–2018 estimate

Unit: billion dong

Year 2011 2012 2013 2014 2015 2016 2017 
(estimate)

2018 
(estimate)

Total State budget 
revenue balance 787,554 978,463 1,088,153 1,103,983 1,262,870 1,295,061 1,390,480 1,523,200

Capital 
expenditure 208,306 268,812 271.680 248,452 236,832 296,451 357,150 399,700

Repayment of 
debt and aids 111,943 105,838 112,055 131,940 150,000 175,784 100,200 113,818

Regular 
expenditure 467,017 603,372 704,165 723,292 790,168 822,343 896,280 940,748

Source: State Treasury of Vietnam. (From 2017, debt repayment includes interest only, not including due principal).
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period 2012–2017, fiscal policy was stabilised and 
actively targeted at the stable economic growth 
combined with inflation control. It could be seen 
that fiscal policy in this period had accomplished 
the main objective set by the government, however, 
due to the negative relationship of macroeconomic 
objectives, the target had not been thoroughly 
implemented from time to time.

For the purpose of ensuring social security, 
the State Treasury has taken specific steps such 
as controlling state budget revenues and expen-
ditures following closely the decision to reform 
public pay; achieving social assistance policy 
with 2.7 million beneficiaries in 2015 equivalent 
to 3 per cent of the population; increasing state 
budget expenditures for social insurance annu-
ally; adjusting the resources for social welfare by 
the State Treasury based on the socio-economic 
policy objectives of each period and the balance 
of state budget revenue (accounting for 55 per 
cent of total social welfare expenditure); improv-
ing the utility infrastructure and its reciprocal 
fund from the state budget annually; improving 
people’s ability to approach and use basic social 
services remarking a highlight in social welfare 
in Vietnam. However, in the implementation of 
fiscal policy to ensure social security, the State 
Treasury’s activities also have certain limitations 
such as failure of fiscal policy in completely direct-
ing to social welfare policy; overlap in revenue 
and expenditure policy and in implementation 
of programs in the social welfare system; unclear 
segregation of authority; rigid policies that have 

not taken into account the characteristics of unof-
ficial sector labour.

4. Measurement of the Relationship 
Between Fiscal Policy and Macro-
Economic Stability and Social Welfare
a. Model for assessing the impact of fiscal policy on 
macro-economic stability

Based on the State Budget’s finalised Data from 
2000 to 2015 of the State Treasury, the authors 
have quantified the impact of fiscal policy on 
macroeconomic stability and social welfare in 
Vietnam as follows:

To assess the impact of fiscal policy on macroeco-
nomic stability, the authors have examined the ele-
ments of fiscal policy among government expenditure 
items such as capital expenditure, regular expendi-
ture and expenditure for education, health and the 
part representing the economic growth, i. e. GDP. To 
measure macroeconomic stability, the authors have 
used the ARCH-GARCH model to measure the impact 
of fiscal policy on the variance of GDP growth.

The data used to run the model have been col-
lected from data of Vietnam’s macroeconomic 
variables over the period 2000 to 2015 (Source: 
The General Statistics Office of Vietnam, ADB and 
Treasury Vocational Training School). The vari-
ables used in the model are described in Table 3.

Variables stop testing
To assess the suitability of the variables before 

entering the model, the authors have examined 
the variable stop testing (by Dickey-Fuller unit 
tests).
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Fig. 1. Monthly consumer price index in the period from 2011 to 2017

Source: General Statistic Office of Vietnam.
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Verification of co-integrated relations
Since the proposed variables in the model are 

stopped (according to the unit test results above), 
the authors have continued to test the integration 
of the variables (Table 5).

From the result table, we can see that between 
GDP growth, regular expenditure and government 
investment have co-integrated relation.

Distributed-lag model testing
To determine the distributed-lag of the 

proposed variables in the model, the authors 
have used the tests to find the most appropri-
ate lag.

The test results have indicated that the appro-
priate lag for the model is 1. This lag is relevant 
to macroeconomic variables in Vietnam.

Table 3
The variables used in the ARCH‑GARCH model

Variables Symbol Positive/Negative

Dependent Variables

Stability of GDP growth rate  
(variance of RGdP)

∂2
RGdP

Independent Variables

The growth rate of regular government 
expenditure

RCTX (+)

The growth rate of capital expenditure RCdT (+)

The growth rate of Government expenditure 
on Health and Education

RCEH (+)

Table 4
Result of the unit tests

Variables C Constant, t Tendency Lag T result Probabilities

RGdP No constant and intercept 4 –4.74* 0.0001

RCTX No constant and intercept 4 –3.24* 0.0068

RCdT No constant and intercept 4 –3.43* 0.0018

RCEH No constant and intercept 4 –3.13** 0.0034

*: Significant at 1%

**: Significant at 5%

Table 5
Result of co‑integrated relations

Unlimited Co‑integrated level testing (Trace statistics)

Hypothesis Trace statistics 0.05

Co‑integrated 
relation vector Value Statistic Limited value P‑value

No value* 0.840236 42.28514 29.79707 0.0011*

At least 1 value 0.337864 9.272060 15.49471 0.3408

At least 2 value 0.097719 1.850933 3.841466 0.1737

* Significant at 1%
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Estimate the impact of fiscal policy-related fac-
tors on the stability of GDP growth

The impact of capital expenditures and regular 
expenditures on the stability of GDP growth we 
show in Table 7.

The estimated results in Table 1.5 show that 
the coefficient R 2 = 0.56, the model is appropriate 
and such variables as the growth rates of regular 
and government expenditures can explain 56% of 
the variance of GDP growth rate stability. While 
regular expenditure has a positive effect on the 
stability of economic growth, capital expenditure 
has the opposite effect. It may be appropriate for 
Vietnam, where public investment overwhelms 
private investment that can cause significant fluc-
tuations in economic growth.

b. A model for assessing the impact of the fiscal 
policy on social security

To determine the impact of fiscal policy on 
social security, the authors have also examined 
the elements of fiscal policy in the Government 
expenditure items: capital expenditure, regu-
lar expenditure and spending on education and 
medical; and a representative factor of social se-
curity which shall be assigned the value of 1 if the 
percentage of rural households participating in 
voluntary health insurance is higher than 50 per 

cent, assigned a value of 0 if the percentage of 
rural households participating in voluntary health 
insurance is lower than 50 per cent. Therefore, 
to evaluate the impact of fiscal policy on social 
security, the authors have used the Logit model 
to quantify this relationship.

Model Logit (Maddale, 1984) pi is determined by:
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In the above model, pi is not a linear function 
of independent variables.

Application of the Logit model in analysing the 
impact of fiscal policy on social security objectives

The variables included in the model are listed 
in Table 8.

Since the logit model is nonlinear with inde-
pendent variables and the dependent variable Y 
shall accept the value of only either 0 or 1, it is 
not possible to directly apply the least squares 
(OLS) to estimate the coefficients of the model.

The authors have, therefore used the Maximum 
Likelihood Estimation method to estimate the 
coefficients of βi of the model. Table 9 summarises 
the results obtained from the Logit model.

Table 6
Result of distributed‑lag model

Lag LogL LR FPE AIC SC HQ

0 –166.7934 NA 31,339.81 18.86593 19.01433 18.88639

1 –147.6450 29.78645* 10,376.71* 17.73833* 18.33191* 17.82018*

2 –140.6737 8.520392 14,468.43 17.96375 19.00251 18.10698

3 –131.9485 7.755750 20,042.35 17.99428 19.47823 18.19890

*: Significant at 1%

Table 7
Impact of the increase in regular expenditure and capital expenditure on the stability of GDP growth

Variables Coefficient Standard deviation Probability

RCdT –0.0051 0.0025 0.0572

RCTX 0.0352 0.0153 0.0364

C 6.8285 0.5428 0.0000

AR(1) 0.3266 0.2186 0.1559

MA(1) 0.9629 0.0286 0.0000

R2 0.5600 Durbin-Watson Test 1.400082

inverted AR Roots 0.33 inverted MA Roots –0.96
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The Wald verification and Homer & Lemeshow 
verification show that the model is appropriate 
and the coefficients of the independent variables 
are statistically significant. The growth rate of 
regular government expenditure and the growth 
rate of capital expenditure is significant at 10 per 
cent, while the growth rate of government spend-
ing on health and education is significant at 1 per 
cent. And whether the coefficients are negative 
or positive is essential in line with expectations.

In terms of the magnitude of the coefficients, 
we see that the regression coefficient of the 
growth rate of government spending on health 
and education is highest (1,150), which suggests 
that rural households’ participation in voluntary 
health insurance in the future depends on the 

government’ investment into resolving health 
and education issues to increase public confi-
dence in the government. The variable that has 
the least impact on the availability of voluntary 
health insurance by rural households is the steady 
increase in government spending, which suggests 
that excessive spending increases are frequent. 
It does not necessarily meet the needs of social 
security of people, especially people in rural areas. 
Also, this result reflects a problem in Vietnam 
today that is inefficiency in the regular sources 
of government expenditure in Vietnam.

5. Recommendations
With a view of sticking to the objectives and ac-
tivities of fiscal policy, the direction of the State 

Table 8
Describe the variables included in the Logit model

Variable name Symbol Expected positive/ 
negative

Dependent variables ASXH

Independent variables

The growth rate of regular government expenditure RCTX (+)

The growth rate of capital expenditure RCdT (+)

The growth rate of Government expenditure on Health and 
Education

RCEH (+)

Table 9
Estimation of Logit model

Independent variable Regression 
coefficient (βi)

Standard 
variance Wald statistic P‑value

intercept –30.740* 7.349 17.498 0.000

RCEH 1.150* 0.362 10.076 0.002

RCdT 0.531*** 0.224 2.115 0.073

RCTX 0.019*** 0.016 2.007 0.096

2-log likelihood 113.206

Cox & Snell R2 0.525

Nagelkerder R2 0.657

Homer & Lemeshow Tess Chi-square 10.18 Sig. 0.0023

* Significant at 1%

** Significant at 5%

*** Significant at 10%
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Treasury system should be adjusted, monitored 
and supported by the Ministry of Finance, the 
Ministry of Planning and Investment and rel-
evant agencies in accordance with the following 
recommendations:

• To review, reform and synchronise documents 
and administrative procedures in the management 
of the State budget. In this regard, it is required 
to continue implementation of E-government 
in accordance with Resolution No 361/NQ-CP 
dated 14 October 2015 by the Government on 
application of information technology in reduc-
ing public administrative procedures, enhance 
the mechanism to operate Tabmis (Treasury and 
Budget Management Information System) and 
connection network among the financial agencies; 
strengthen the efficiency of preparing, allocating 
and assigning the medium-term state budget in 
line with the Law on State budget 2015; complete 
the policy of investment in capital construction, 
national target programs to ensure the quality, 
economy and timeliness; supplement legislation 
to stipulate suitable expenditure level as well as 
conditions, subjects of expenditures in the local-
ity level.

• To focus on revenue management for fast 
and timely collection. The management of budget 
collection requires the enhancement of efficiency 
through continuous study and revision of taxation 
and fee policy to boost the revenue collection to 
21–23 per cent GDP and the tax and fee collection 
annual average growth rate by 16–18 per cent. 
Achieving this target requires the cooperation 
of the State Treasury and taxation and customs 
authorities.

For the State Treasury, finalisation of account-
ing system on Tabmis to achieve the best per-
formance under the Law on State Budget 2015 
should be paid attention. Administrative pro-
cedures and forms of the State Treasury should 
be further clarified to both facilitate the units 
managing the funds and help the State Treasury 
units to ensure that the expenditure control is safe, 
accurate and able to avoids risks for accountants 
at each State Treasury.

Tax agencies, customs and related departments 
and agencies should concentrate on directing the 
implementation of solution to increase revenues; 
review, adjustment and supplement of the provi-
sions of the tax law must be suitable to the practi-
cal situation; control over the transfer of prices 

of FDI enterprises, significant value-added tax 
refund amounts in the past years; and promptly 
handling cases of fraud to avoid losses.

• Improve the quality of control of the State 
budget expenditures. Accordingly, it is necessary 
to provide the regulations and limits about ad-
vance estimates for the next year and a reasonable 
balance between revenue and expenditure in some 
localities. At the same time, it is necessary to limit 
the expenditures with the change of sources and 
also those using the list of cash disbursement and 
encourage annual expenditure saving to control 
better the cash flow of the units and avoid the 
risk of loss that may occur.

• Enhance the efficiency of operation of mo-
bilizing state budget capital, proposing basic 
solutions such as diversifying the maturity of 
Government bonds, flexible interest rates for 
each bidding session, coordinating effectively 
between the State Treasury and the related 
units in the issuance of Government bonds, 
which may be deployed through many channels 
such as direct issuance via the State Treasury, 
bidding through the Securities Trading Centre, 
tender through the Transaction Centre of State 
Bank, underwriting.

• Develop human resources for operational 
activities of the State Treasury; develop quality 
personnel of the State Treasury; improve pro-
fessional qualification, capability and technical 
knowledge of managers and direct staff. The head 
should be not only good at professional practice 
but also have a vision and adaptiveness to every 
change in the socio-economic progress of the 
country and the region.

In short, considering the reality of the past 
few years, it is difficult to analyse the direct 
and indirect relationship between the roles of 
the State Treasury and the implementing and 
stabilising macroeconomics and social security. 
The fiscal policy alone is not enough to achieve 
macroeconomic stability. Besides, that there 
are also other macroeconomic policies aiming 
to stabilise the macroeconomy with four major 
indicators in growth, inflation, unemployment 
and balance of payments and social security 
policies with the social equality as the ultimate 
goal. As such, the roles of the State Treasury are 
not entirely decisive but still play an essential 
role in contributing to the effectiveness of the 
fiscal policy and others.
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Роль государственного казначейства в реализации фискальной политики по обеспечению 
микроэкономической стабильности и социальной защищенности во Вьетнаме

Фан Ну Нгхи, Ле Хунг Сон

Банковская академия Вьетнама

Аннотация. В статье дан всесторонний анализ деятельности государственного казначейства по 
стабилизации макроэкономики и развитию социального обеспечения в 2011–2016 гг., когда экономика 
Вьетнама испытывала серьезные проблемы. В этот период государственная казна играла важнейшую роль 
в управлении денежными потоками и их контроле, в регулировании расходов госбюджета и обеспечении 
эффективности бюджетной политики и макроэкономической стабильности. Поскольку средства госбюджета 
были в основном сосредоточены на решении задач, связанных с экономическим ростом, контролем над 
инфляцией, обеспечением безопасности и укреплением национальной обороны, деньги на социальное 
обеспечение направлялись по остаточному принципу и эта сфера не претерпела существенных 
положительных изменений по сравнению с предыдущим периодом. Рассматривая современную бюджетную 
политику Вьетнама, характеризуя и оценивая деятельность государственного казначейства по стабилизации 
макроэкономики и повышению уровня социального обеспечения, авторы отмечают позитивные сдвиги 
в решении вопросов, связанных с финансированием государственных социальных программ.
Ключевые слова: государственное казначейство; фискальная политика; макроэкономика; социальное 
обеспечение

The Role of the State Treasury in the Implementation of the Fiscal Policy to Ensure Microeconomic Stability and Social Security



25

Introduction
It is worth going through some of the main fea-
tures of the US equity markets today because 
they are quite different than they were five or 
ten years ago (Arner & Taylor, 2009).

First, markets are predominantly electronic. 
The trading happens on computers. Electronic 
trading has equity that dominates as the other 
primary mechanism of the exchange.

Second, there is an idea to think of the ex-
change as a mechanism for centralising trade by 
bringing buyers and sellers together, so that there 

are not search frictions. What has happened in 
the US in the past five years is that the opposite 
turn has occurred in that trading has become de-
centralised or fragmented (Beder, 2009). In par-
ticular, for various reasons, there is no one primary 
exchange. It used to be that for any specific stock 
which is traded either on NASDAQ or NYSE, but 
now there is a handful of them, and they are all 
important in a sense that each of those exchanges 
accounts for at least 5 per cent of equity trading. 
So, there are many venues, and the trade is no 
longer centralised (Chorev & Babb, 2009).
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Most of the venues are organised as exchanges. 
They account for about 70 per cent of trade, and 
these exchanges are operated typically as elec-
tronic limit order books in the sense of an open 
market. People can submit orders to buy and sell, 
and they attach prices, and when prices cross, 
there is trade (Elyanov, 2009).

It is opposed to the dealer market or a special-
ist market, which is the way historically the New 
York Stock Exchange was organised. About 30 
per cent of trade occurs on alternative kinds of 
venues. There are things like electronic crossing 
networks (ECNs), dark pools, internalisation, OTC 
market makers, etc.

Finally, the most striking feature is that the 
participants are increasingly automated. It used 
to be that if there was a hedge fund and there was 
a portfolio manager, and he/she wanted to buy a 
million dollars’ worth of Google, there was also 
some entity who is a trader, and he/she knows 
how this sort of these things works (Griesgraber, 
2009). Now computers do that. On the by-side, 
there are investors under the rubric of algorithmic 
trading who either themselves or on an agency 
basis present themselves as service providers 
by brokers. They will take large parallel orders 
and slice them, dice them over time and across 
exchanges, and then trade them.

Earlier the traders who were providing liquid-
ity, the market makers, used to be human traders. 
Now in most of these markets, they often go to the 
rubric of high-frequency trading. One dominant 
kind of frequency trading is essentially providing 
liquidity and providing market-making services. 
Overall, these are all quite recent trends.

The interactions between an algorithmic trader 
and a high-frequency trader are challenging to 
predict. There was the famous flash crash of May 
2010. The US Securities and Exchange Commis-
sion (SEC) reported that what happened was that 
in about five minutes, the market fell 5 per cent 
based on no news or fundamental information 
whatever. Then in the next five minutes, it re-
covered. It is a blip that came about from some 
pathological interaction between an algorithmic 
trader and high-frequency traders (Reinhart & 
Rogoff, 2011).

It raises two classes of essential questions. One 
is from the perspective of the system, policymak-
ers, regulators, etc. who deal with issues such as: 
Is there a need in dark pools? Is it reasonable to 

have so many exchanges? Issues of class two come 
at the level of individual participants where there 
is no possibility to solve these decision problems.

If someone is trying to buy some stock, he/
she has to decide whether they are going to use 
a dark pool or whether they are going to use an 
exchange? How is it possible to accomplish this?

There are two specific problems related to high-
frequency trading in market microstructure.

The first is understanding the importance of 
latency. The second is understanding the role of 
dark pools in markets.

Latency is the delay between making a trading 
decision and its implementation. If someone de-
cides to buy a hundred shares of Google, and he/
she transmits that order to NASDAQ, how long it 
takes before that quantity is taken from the order 
book? Similarly, there is an order outstanding, 
and someone wants to cancel it. How long does 
it take between when someone makes that deci-
sion, and when those long orders are pulled from 
the matching engine and are no longer eligible 
for execution? It used to be the domain of IT-
people, but in the past few years, it centred the 
public discussion. That is the idea of collocation 
(Yefremenko, 2007).

High-frequency traders often confound other 
investors by issuing and cancelling simultane-
ously. Maybe it is good to be able to trade quickly, 
although bullying does not sound so good. It is the 
technological arms race that separates winners 
and losers and how fast they can move.

Why is latency important? It is crucial to value 
the importance of low latency, and phrase it a 
different way: what is the cost associated with 
having latency?

Before 1980, it used to be that if someone put 
an order to buy a stock, it would take two minutes 
for that to occur. Later it came down to about 20 
seconds. As of 2007 latency numbers came in 
hundreds of milliseconds. If someone is making 
trading decisions on that time scale, that is not 
humans, that are the computers that are trading 
with each other (Pisani-Ferry & Sapir, 2010).

In another couple of years, there will be the 
single-digit millisecond. So, if someone wants to 
send news from Chicago to New York, the speed of 
light limits them. That cannot happen faster than 
five milliseconds. If someone wants to be trading 
in less than a millisecond, that means there is a 
need for physical proximity.
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The trend is to go even below that — a technol-
ogy has driven it. Different exchanges emerged 
that offer technology benefits relative to income 
benefits. It is best to make personal decisions with 
the latest information possible. For example, if 
the traders are looking to sell 100 shares of Ap-
ple stock, the price that they are willing to sell at 
depends on the price other people are willing to 
sell or buy it. It depends on the price at different 
exchanges.

So, as traders digest more recent information, 
that will alter the price. There will be some advan-
tage to having low latency. If there are two traders, 
and they are doing very similar trading strategies, 
typically the winner takes all. The fastest will get 
all the profits, and the other will get knocked out. 
That offers certain advantages. Depending on 
who they are, these different effects might kick 
in. How does investor benefit from having access 
to the latest information in terms of lowering 
costs? Here is a model. It can be called a stylised 
execution problem.

There is a trader who wishes to sell 100 shares 
over a very short time horizon, for example, 10 
seconds. It is a problem that every trader faces at 
one level or another, and as was described earlier, 
the value that the trader perceives evolves, and the 
price at which the trader wants to get the share 
depends on this value. To figure how best to sell 
these 100 shares, the trader has to observe this 
valuation process. And if someone adds latency, 
that introduces a tracking error.

The trader does not precisely know what 
the value is. He/she only knew the value a mil-
lisecond ago. Because of that, he/she has to 
alter his/her actions, and that creates a cost, 
so latency becomes friction. What they do is 
they quantify the cost associated with latency. 
If they look at this execution problem and look 
at the transaction costs in the presence of la-
tency, they will see how much worse that is. If 
they had known their latency in advance, they 
would normalise.

It depends on the volatility of the stock. The 
more volatile the stock is, the more critical the 
latency is. The more liquid the stock is, the more 
significant the latency is. That latency goes from 
being about 20 per cent of transaction costs to be-
ing 1 or 2 per cent. Does this make sense? Is this 
significant? It needs interpretation. For example, 
there is the stock, and the situation is normalised 

so that the bid offer was a penny. Most stocks 
in the US have a bid offer of a penny. What that 
thing is suggesting is that the value of decreasing 
latency from the human timescale to the machine 
timescale is about 20% of a penny or 20 mills. That 
seems a tiny number. But it is important to guess 
how much high-frequency traders make, people 
who have invested in being able to trade on this 
kind of timescale. Nobody really knows that, but 
self-reported numbers are of the same mode of 
magnitude (Mel’yantsev, 2015).

Earlier, where there was no ability to trade 
electronically, and the traders wanted to form it 
out, they wanted to pay an investment bank to 
trade for them and presumably they would have 
made that investment.

Latency is potentially crucial to all investors. 
It is a fundamental problem, the problem of sell-
ing 100 shares in 10 seconds. But how important 
it is, it depends on what the rest of the costs 
are. If they are at the most efficient cost level 
in terms of the commissions they have negoti-
ated, latency is worth about as much. On the 
other hand, if they are retail investors, they are 
not paying five mills per share traded, they are 
paying 10 dollars to each trader. Those orders in 
magnitude are more than any of these. So, from 
their perspective, for a retail investor, this does 
not matter. The commissions and other things 
they are paying dominate the value of latency 
(Lane, Milesi-Ferretti, 2011).

Dark Pools
Dark pools are an alternative trade mechanism. 
If one thinks about a limit order book they want 
to buy, typically there is an offer price which is 
higher than the price at which they could sell, 
which is a bid price. There is a bid offer spread, 
a limit order book or an exchange. Someone is 
providing liquidity who may be a high-frequency 
trader, and they are going to charge for that, and 
this bid offer spread is what they charge.

What is an alternative mechanism? The idea of 
a dark pool is instead of having these intermediar-
ies posting orders, i. e., people who directly trade 
with each other, there is just an anonymous pool 
where some people can declare they want to buy, 
some people can declare they wish to sell, and if 
there is a match, they will be matched with each 
other, and it will occur at the mid-market. It means 
no transaction costs. If the traders are trying to 
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buy on an exchange with a market order, they 
are going to execute for sure. If they put an order 
into a dark pool, they will get it at a better price. 
It is a trade-off that occurs in many markets. It is 
a trade-off between uncertain trader at a better 
price, i. e. the dark pool, or guaranteed trade at a 
worse price.

For example, in an eBay auction, the people 
typically can pay a price premium, get the item 
they want with certainty, or they can participate 
in the auction, get it cheaper, or they will not get 
it (Kose, Prassad, Rogoff, & Wie, 2009).

What is very specific about it here is a sim-
ple stylised model in a financial context where 
investors have two options. One is a guaran-
teed market where someone can trade with 
certainty, but they pay a transaction cost, they 
pay the bid-offer spread. It is a dealer market 
or electronic order book. The second option is 
a dark pool. Here someone puts the order into 
one of these electronic crossing networks. If 
a trade occurs, it occurs at mid-market. It has 
zero transaction cost. But they are not sure it is 
going to happen. So, there is a need to evaluate 
these two alternatives. The key ingredient in 
this model is information ladders. It might be 
important for a couple of reasons.

First of all, if the stock is going up, and some-
one is pretty sure that the stock is going up, that 
is going to affect whether someone wants to 
trade with certainty, or they will be uncertain. 
For example, if they are confident, they are will-
ing to pay the transaction costs, and they want 
to trade with certainty. The information mat-
ters here. However, other people’s information 
matters also, because when they trade, they are 
trading with others in the case of a dark pool. If 
they are systematically trading with people who 
have more information than the other traders, 
maybe that is not going to work out for them so 
well in the end. One critical thing is going to be 
modelling information. There is a need to have 
a model where there are three kinds of trad-
ers or speculators. Everybody observes a signal 
about what is going to happen with the price. 
The speculators are just trying to make money 
of the price swings. On the other hand, they have 
intrinsic buyers and sellers. They also would like 
to buy low and sell high. However, they have their 
reasons to trade. They have idiosyncratic desire 
to trade (Lebedeva, 2013).

There is an equilibrium in this model, and 
there are some predictions. For example, the 
more information traders have, the more they 
are willing to go to the guaranteed marketplace. 
If they are very well informed, and they know 
the price is going to go up, they want to buy 
with certainty. On the other hand, if they are 
less informed if they have little or no infor-
mation, they are trading only on idiosyncratic 
reasons.

The traders are willing to trade in a dark pool; 
they are eager to take that risk as it does not make 
sense for them to pay transaction costs. If some-
one imagines a world with a dark pool and a world 
without the dark pool, transaction costs will be 
higher in the presence of a dark pool. Where are 
these transaction costs coming from? It is a bid 
offer spread which is going to be set by market-
makers, who are trying to make money. If they 
have a dark pool present, those market-makers 
are going to end up systematically losing more 
money. They are going to widen their spreads to 
compensate for that.

The presence of a dark pool is going to de-
teriorate the quality of the guaranteed market. 
Investors in the dark pool are going to experi-
ence adverse selection. If someone trades in the 
guaranteed market, no matter whether the price 
is going up or down, they are going to get that 
share. If they trade in the dark pool, they are 
not sure, if they will or not, but if they are try-
ing to buy, what will happen is typically when 
the market is going down, their order will get 
filled, and when the market is going up, it will 
not (Khmelevskaya, 2015).

So, precisely in the circumstances where 
the people do not want to trade because they 
could have bought it cheaper later, they will 
trade and otherwise, they will not. A naïve per-
son will look at dark pools and say there are 
no transaction fees; they are trading on the 
mid-market. Because they are not trading for 
sure, and because their trades are going to be 
correlated with what happens to price after-
wards, they are paying an adverse selection fee. 
It is implicit. It is not explicit like the bid-offer 
spread. Statistically, they are paying this fee. It 
can be of the same order of magnitude as the 
bid-offer spread. So, the dark pool is not as 
good as it looks, because it decreases welfare 
(Jorda, Schularick & Taylor, 2009).
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The Technology of High-Frequency 
Trading (HFT)
In 2010, Spread Networks Co. invested 3 million 
dollars in digging a high-speed fibre optic cable 
connecting financial markets in New York City 
to financial markets in Chicago. The failing fea-
ture of this cable is that it was dug in a relatively 
straight line. The straightness of this line shaved 
round ship data transmission time by three mil-
liseconds, by 3000th of a second. To put that into 
context, blinking an eye takes several hundred 
milliseconds (Kemenyuk, 2009).

Economists have been working on this project 
for over three and a half years, which is more than 
a hundred billion milliseconds. Three milliseconds 
do not sound much. Industry observers described 
it as an eternity. The joke at the time was that 
the next innovation would be to dig a tunnel, go 
through the earth, right around the earth because 
that will further shave data transmission time. 
This joke materialised. The spread cable is already 
obsolete. It is not a tunnel through the earth, but 
because light travels faster through the air than 
through fibre optic cable, there is special relativity 
that one should be talking about.

Micro-waves have further shaved data trans-
mission time. The time is now down to eight-
and-a-half milliseconds. The Einstein bound is 
eight milliseconds round chip between these 
two markets. Other races are occurring through-
out the financial system, sometimes measured 
as finally as millions or even billions of seconds 
(Helleiner, 2009). In the last few months alone, 
the most recent innovation has been laser beams 
which have the speed properties of microwaves, 
but more reliable in bad weather. There have been 
announcements to do with the release of public 
information early by firms like BusinessWire.

In this project, the arms race is looked at from 
the perspective of market design. It is an aca-
demic approach which takes for granted that par-
ticipants in the market act rationally and in their 
self-interest concerning market rules. They take 
seriously the possibility that the rules themselves 
are flooded.

HFT is a rational optimising concerning market 
rules. Are the market rules themselves optimal? 
At a deeper level, the question is: what is it about 
a market design that induces the arms-race-like 
behaviour in this design system? The central point 
is going to be that the arms race among high-

frequency trading firms is a symptom of a simple 
structural floor in market design. This floor is 
continuous-time trading.

Continuous-Time trading means that people 
can trade, buy themselves stock or buy themselves 
futures contracts or buy themselves anything else 
at literally any instant during the trading day or 
instant measured as finally as computers allow. 
What the industry is going to propose as an alter-
native is to make time discrete. More specifically, 
the industry is going to suggest replacing the 
continuous-time limit order book market (Dor-
rucci & McKay, 2011).

The order books are the predominant market 
design used by financial exchanges today with 
discrete-time, which can be called frequent badge 
auctions. These are the uniform price double auc-
tions conducted very frequently at a discrete-time 
throughout the day. It is a massive document, a 
massive argument with four parts. The first thing 
worth showing is some empirical evidence that 
continuous markets do not work as they are ex-
pected to work at very high-frequency time scales.

There are two ways to quantify this phenom-
enon. One is to ask what the correlation exists 
between these assets at different time horizons? At 
horizons of a few seconds or more, the correlation 
is essential. They should be perfectly correlated. 
They track the same index, but at a millisecond, 
the correlation is less than 0.01 (Chen, Milesi-
Ferretti, & Tressel, 2012).

If someone takes the perspective of a Chicago 
observer treating New York as the recent past or a 
New York observer treating Chicago as the recent 
past, or if special relativity is just ignored alto-
gether, the correlation completely breaks down at 
high enough frequency as one. Then the second 
way to quantify this phenomenon is to ask how 
often this breakdown in pricing relationships 
creates free money. Does it create technical ar-
bitrage opportunities? What can be seen here at 
this moment is buying cheap in New York and sell-
ing expensive in Chicago, which is an essentially 
riskless profit opportunity. There are in order of 
800 such opportunities per day.

The typical intuition about arbitrage, espe-
cially about obvious arbitrage opportunities is 
that almost the same security is trading in two 
different markets at two different prices. The in-
tuition about obvious arbitrage opportunities is 
that they get competed away. The first thing is to 
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look at the duration of these technical arbitrage 
opportunities throughout the data.

Each day has 23.4 million milliseconds. The 
prices should move together, but the prices get 
out of track as well, and money can be made 
buying the cheap one, selling the expensive one. 
The duration of these arbitrage opportunities 
has come down over time. In 2005 they lasted 
on the order of 100 milliseconds on average. By 
2011, it was sub-10 milliseconds, i. e. less than 
one-one-hundredth of a second. If there is a 
fifty-millisecond arbitrageur in 2005, that is 
whenever prices were dislocated for at least 50 
milliseconds; they could get that arbitrage. In 
2005 they were state-of-the-art and got almost 
everything. By 2011, they are entirely obsolete, 
and traders get virtually nothing.

Durations have come down overtime. But prof-
itability per arbitrage opportunity has remained 
relatively constant. There is nothing in the market 
design that allows prices to move at the same 
time. The people still make just as much money 
per arbitrage opportunity at the end of the data 
as at the beginning of the data. The exceptions 
include a blip-up during the financial crisis in 
2008 (Afontsev, 2014). And the bigger the price 
movements, the more common are significant 
price dislocations.

2008 was the best year in history to be a high-
frequency trader. Profits were lower pre-2008 and 
also post-2008.

Frequency does change overtime very substan-
tially, but it is explained almost perfectly by just 
asking how volatile the market was on a particular 
day. It is a complementary way of looking at the 
same phenomenon as this.

If one looks though, at one millisecond, one 
sees that in all years at high enough frequency 
correlations entirely fall apart, and again there is 
nothing in the market design that allows security 
prices to move at the same time. These results 
suggest that the arms race should be viewed as 
something of a constant of the market design 
rather than a profit opportunity that gets com-
peted away overtime. These correlation curves 
show that competition overtime, i. e. the high-
frequency speed race. It increases the speed which 
information makes it from one security’s price into 
another security’s price but does not eliminate 
the underlying phenomenon that prices cannot 
move at the same time.

Correlations break down at high enough fre-
quency. In the technical arbitrage, a way to in-
terpret that is that competition does increase 
the speed requirements for capturing arbitrage 
opportunities. It raises the bar, but competition 
cannot eliminate the arbitrage opportunity, it does 
not reduce their size, and it does not affect their 
frequency. Frequency is affected by volatility, but 
not by speed competition per se. These facts are 
going to be taken to inform and then also explain 
the theoretical model (Andronova, 2012).

The thing one really would not like to empha-
sise is that it suggests the tip of the iceberg in the 
race for speed. There are hundreds of pairs of se-
curities that are very similar to the S&P 500 pairs 
or highly correlated. In fragment to equity markets, 
there are even simpler trading opportunities. The 
same stock can take as an example that trades on 
thirteen different exchanges and fifty different 
dark pools. All of those prices should move exactly 
together, but nothing in market structure allows 
them to run at the same time, and one can make 
money buying the cheap and selling the expensive 
one (Titarenko & Petrovskiy, 2015).

Correlations that are high but far from 1 can 
be exploited in a statistical sense. There is a race 
to get to the top of the order book, which is an 
artefact of fat tick sizes. It shows up in a lot of 
contracts that trade on the Chicago Mercantile 
Exchange, which has fat ticks. Interestingly, there 
is a discussion in Washington about mandating a 
larger tick size in US equities with a theory that 
will invigorate the market for small cap stocks and 
equity research. From the frequency perspective 
widening the tick’s scope exacerbates the race to 
get to the top of the book. There is a race to re-
spond to public news like a Fed announcement at 
2 p. m. When the Michigan Consumer Confidence 
number comes at 10 a. m., there is also a race to 
react. There is no need to try to put a precise 
estimate of the total prize in the race, but com-
mon sense suggests a lot of money is on the line 
(Semedov, 2015).

The Model of High-Frequency Trading
The theory models are going to do two things: 
one is going to be a critique of continuous trad-
ing. And the second is going to help articulate 
what exactly is wrong with prepetition based on 
the speed. What are precisely the economic con-
sequences of this race for speed?
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It is a very simplified model which tries to help 
explain the facts and then serve these two related 
purposes. At the core, it is a straightforward model. 
It makes some crucial points. There is a security 
X that trades on a continuous order book market. 
There is a publicly observable signal Y of the value 
of security X. There is a need to make a purposely 
very strong assumption that security X is perfectly 
correlated to public signal Y. Moreover, at any 
moment in time, one can causelessly liquidate 
X and get Y.

There is a best-case scenario for price discov-
ery and liquidity provision in a continuous-time 
market. There is a model in which it should be 
economically trivial to provide liquidity in the 
market for X. This model does not have asym-
metrical information. It does not have inventory 
costs. It does not have the usual sources of costly 
liquidity provision. X and Y are understood as a 
matter for four pairs of securities that are highly 
correlated.

Signal Y involves the compound Poisson jump 
process. There are two types of participants in 
the model: investors and trading firms. Investors 
represent N users of financial markets, i. e. mutual 
funds, pension funds, hedge funds, etc. They arrive 
randomly to market and, needing to buy one unit 
of this security X; they have a random arrival rate 
lambda invest. It is equally likely that they need 
to buy a unit versus selling a unit. They are very 
mechanical. They trade at market immediately 
upon arrival.

The other participants in the model are trad-
ing firms or equivalently high-frequency traders, 
algorithmic traders, etc. They do not have an in-
trinsic demand to buy or sell X. They are traders 
that want to buy low and sell high. Their goal is 
to maximise profits per unit time. The number of 
trading firms is exogenous. There is capital coming 
in, trading firms present in the market, and then 
later the entries will be endogenised or allowed 
for costly entry by investing in a speed technology.

Latency should be taken into account at first in 
a straightforward and stylised way, again towards 
building up the best case for the performance of 
a continuous market. Initially, there is no latency 
in observing why. So, whenever this security, that 
whenever this single Y jumps around, everybody 
in the game sees it immediately for free.

Moreover, there is no latency in submitting 
orders to the exchange. If someone decides at 

some time that they want to send an order to the 
exchange to buy, their order reaches the exchange 
at precisely that time. If the order to buy and the 
order to sell reaches the exchange at the same 
time, the exchange processes these two requests 
one at a time. It is called serial processing.

Part of the best-case scenario is assuming away 
latency. Given this model set-up, there is no asym-
metric information. There are no inventory costs. 
Everybody’s risk is neutral. That complication is 
going to lead to a healthy outcome which should 
be economically trivial to provide liquidity in the 
market for X. But that is not what happens in a 
continuous limit order book, due to a phenomenon 
which can be called sniping.

Suppose single Y jumps from Y lower bar to Y 
upper bar. The price in Chicago of the e-money 
futures goes up two ticks. It is the moment in 
which the correlation between Y and X temporar-
ily breaks down. The world changed. The market 
jumped a couple of ticks. The quotes are now in-
correct. The traders send a message to cancel old 
quotes and replace them with new quotes based 
on the new public information.

But at the same time, other trading firms try to 
snipe the still quotes. Again, the world is chang-
ing. Someone sends a message to cancel these 
quotes. At the precise same time, all of the trad-
ers and the other trading firms send a message 
to buy at the ask price. The ask is too low relative 
to the information. Since continuous markets 
process these requests in serials, one at a time, 
in order of arrival, it is possible that one of the 
requests to trade at this old price is going to reach 
the exchange before the request to cancel these 
quotes and replace them with new quotes based 
on the latest information. It is not only possible 
but probable because one of the traders tries to 
cancel and everybody else attempts to exploit the 
still quotes. It is an asymmetry.

When there is a big jump, liquidity providers 
get sniped with high probability N minus one 
over N. If there are 100 trading firms, it is 99 out 
of 100 chances that they get sniped when there 
is a big jump. In a continuous market, there is 
symmetrically observed public information, and 
these jumps in Y create technical arbitrage op-
portunities.

Everybody understands equally well that X is 
worthwhile. Y jumps at the same time, and yet 
somebody is going to make money from the first 
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message process to trade at the old price. It is not 
supposed to exist in an efficient market. There 
should not be such simple arbitrage opportuni-
ties in an adequately designed market, and it is 
closely associated with the correlation break-
down phenomenon. The reason for this is that 
equilibrium, the cost of getting picked off by all 
of the traders are being passed on to investors. It 
is a cost of doing business. It is a cost of liquidity 
provision. The traders get an equilibrium in which 
N trading firms provide liquidity to real investors. 
It provides bids and asks.

Trading firms are going to be indifferent be-
tween these two roles and equilibrium, and in 
practice, most of the high-frequency trading firms 
perform both roles, mutually throughout the day. 
There are some exceptions to that. The difference 
between the price at which one is going to buy 
and the price at which one is going to sell is go-
ing to have to compensate for the risk of getting 
picked off by all of the traders. If someone works 
through math, they get an equation that describes 
the bid-ask spread, which creates revenue for a 
trader from investors. Investors come along and 
pay the bid-ask spread. That is good news for the 
trader as a liquidity provider. That compensates 
for the risk of getting sniped by all of the traders.

As a subtle economic interpretation on the 
left-hand side of this equation is the revenue from 
investors due to a non-zero bid-ask spread. On 
the right-hand side of this equation, there are the 
rents to trading firms from this technical arbitrage 
that are caused by the market design. What hap-
pens if so far investors show up wanting to buy 
themselves one unit? Or what happens if investors 
show up wanting to buy themselves two units? Or 
want to buy or sell a million shares? If someone is 
a liquidity provider, and they provide a profound 
order book, they provide a million shares at the 
bid and a million shares at the ask.

There is a jump where the traders are all go-
ing to try to pick one off for all million shares 
because it is free money for all of them times a 
million. The costs of providing a deep book scale 
correlate linearly with how deep of a book some-
one provides. But not all investors want to buy 
themselves a million shares. Many want to buy 
themselves just a hundred shares. The benefits of 
providing a deep book do not scale. This sniping 
cost causes not only a non-zero bid-ask spread; it 
also causes markets to be unnecessarily thin. One 

is not going to be able to provide a million-share 
book; rather, they are going to charge a consider-
able price for quoting that much depth because 
they are worried about getting picked off.

The next thing they do in the model is endog-
enising entry. So far, it is free to observe inno-
vations in Y, and there is just some exogenous 
number of trading firms. There are a hundred 
trading firms in the market. Now everybody can 
observe innovations in Y at slow latency for free, 
at the latency of delta slow. They can pay a cost, 
a speed cost to observe innovations in Y faster. It 
is going from the slow cable to spread networks 
cable. They are going from the spread networks 
cable to microwaves or from 2012 microwaves to 
2014 microwaves.

In equilibrium, the traders get a very similar 
structure —  everybody snipes. Fast-raters are in-
different between the two roles. When one works 
through the math, they are going to skip these 
equations. They get a subtle characterisation of 
equilibrium where the total revenue from inves-
tors that the liquidity provider earns equals the 
total expenditure on speed by high-frequency 
trading firms.

Continuous trading creates these technical 
arbitrage opportunities, say, 20 billion dollars a 
year. And then high-frequency trading firms invest 
real resources of three million dollars cables.

In the equilibrium of the model, all the rents 
from these technical arbitrage opportunities get 
soaked up and get dissipated in competition to 
realise arbitrage.

There are equivalents in the arbitrages between 
prize and the speed race, the amount expanded on 
this speed race and the end cost to real investors. 
One should always keep in mind that profits in 
financial markets have to come from somewhere. 
In the model, they are coming from end investors.

The model points to two market failures. One 
is the phenomenon called sniping. Technical ar-
bitrage opportunities are simply embedded in 
the design of continuous limit order book market. 
These are opportunities that should not exist in 
the efficient market and allow earning rents from 
symmetrically observed public information.

Everyone has intuition. If someone is a hedge-
fund analyst, and he/she figures out something 
about a company that nobody else in the market 
knows, they can make money from that. But in 
this model, one can figure out something that 
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the rest of the market knows. The traders can 
make money from that. A second market fail-
ure is that this free money creates a speed race. 
Mathematically for those traders, this is a pris-
oners’ dilemma.

The arms race in the model is constant. Nothing 
in the analysis depends on whether the difference 
between fast-raters and slow-traders is seconds or 
milliseconds or microseconds and nanoseconds. 
Instead, this sniping phenomenon is an equilib-
rium feature of continuous trading. It does not 
get competed away.

The model encourages a constructive way of 
thinking about high-frequency trading firms. In 
the model HFTs endogenously decide to perform 
two roles: a useful role and a negative role. The 
useful role is in providing liquidity and enhancing 
price discovery for real investors. It is providing 
liquidity in the market for X.

The negative role is sniping still-quotes. When 
the market changes picking off old prices, these 
sniping still-quotes look like zero-sum HFT. Fre-
quent batch auctions preserve the useful function, 
the price discovery and liquidity provision but 
eliminate the rent-seeking function.

Markets today are more liquid than they were 
in the pre-HFT era. It is a lot cheaper to trade in 
2014 than it was in the 1990s. But there is a vast 
information technology revolution as financial 
markets switched from humans toward electronic 
bases. All gains were realised in the relatively early 
stages of the IT-revolution.

Conclusion
The take-away from the empirical record is that 
information technology has been unambiguous-
ly good for markets, but there is no evidence that 
the speed race has been good for markets. The 
research suggests that the speed race has been 
negative, at least in recent years, at a millisec-
ond or microsecond level.

There is an alternative to continuous trad-
ing which can be called frequent batch auctions. 
At a high level, frequent batch auctions are very 
analogous to current practice to continuous limit 
order book trading with the vital exception that 
time is discrete. Stocks trade in a penny, meaning 
that it is a discrete price increment. The trader is 
not allowed to bid a millionth of a penny more 
than the other one is to jump ahead in the queue. 
There is a discrete price increment.

Discrete time necessitates batch processing.
The proposal is to divide the day into equal 

intervals, say, a hundred milliseconds. During this 
interval, traders submit bids and asks. The same 
language is currently of a price quantity in a direc-
tion. Orders can be freely cancelled, withdrawn 
and modified any moment in time. At the end 
of each interval, the exchange batches together.

Supply and demand either do not cross or they 
do — if they do not cross, then there is no trade. 
All orders remain outstanding for the next batch 
interval. Most stocks have no trading activity. 
Instead, what one can see as a market participant 
are a supply and demand.

The other case is that supply and demand do 
cross at some price, say p*, in which case the logic 
is one of a uniformed price auction. In the 1960s, 
it was initially proposed by Milton Friedman and 
adopted in the 1990s by the US Treasury for the 
US Treasury market auctions.

If a trader bids more than p* or higher or some-
one else asks lower, one transacts the full quantity 
at p* at, say, 10 dollars, at the uniformed price of 
the auction. If one bids precisely 10 dollars, one 
might get rationed.

The suggested rationing rule is to respect time 
priority. If the order has been sitting in a book 
for ten seconds and the other order is new to the 
book in this trading interval, the previous order 
has precedents of the latter. But if the first order 
and the second order reach the exchange at the 
same interval, they can be treated equally.

The market clears at price p*. The auction is 
very similar to continuous limit order book trad-
ing. After the auction is computed, the price is 
announced, the quantity of the supply and demand 
curves are announced, and there are some more 
details about the information policy. Why is a 
frequent batch auction an attractive alternative 
to continuous trading? There are two reasons for 
that. The first, the apparent reason is that frequent 
batching reduces the value of a timing speed ad-
vantage. In the discrete time, the market is trad-
ing one per second, and one trader is a hundred 
millionth of a second faster than the other one.

The second, more obscure reason why frequent 
batching is attractive is that it transforms com-
petition on speed into competition on price and 
eliminates the sniping phenomenon. Suppose 
someone is trying to provide liquidity. There is 
a jump in the public signal Y, so there are either 
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many jumps or the Fed makes an announcement 
at 2 p. m. What is evident to all participants is that 
the market is going to tick up several points. In 
the continuous market, there is a race to pick up 
still-quotes at these incorrect prices. In the batch 
market, there is an auction.

The trader gets the buy, the other one pays, 
and the former will be able to make the rent. Pure 
speed competition is designed away. Competition 
is based on price. In equilibrium, the benefits of 
frequent batching relative to continuous trad-
ing eliminates sniping, which enhances liquidity. 
Narrower bid/ask spreads go in greater depth. It 
stops a socially wasteful arms race.

The cost is that investors have to wait to trans-
act.

The equilibrium analysis focuses on liquidity 
and a socially wasteful arms race. Another case for 
discrete time trading is based on computational 
advantages. Continuous time trading implicitly 
assumes that computers and communications 
technology are infinitely fast. If an event hap-
pens on the NYSE, the NASDAQ knows about that 
immediately.

All of this is a manifestation of the fact that the 
information does not travel instantaneously fast. 
It takes a few hundred microseconds or a couple 
of milliseconds to get from one place to the other. 
Discrete time respects these computational and 
communications limits. For an algorithmic trader, 
discrete time means one sees what happens on 
the market at time t. One has a block of time to 
think about it, or for the algorithm to think about 
it and make decisions at t+1, and then one sees 
what happened at t+1 or t+2.

Programming is a clean environment, whereas, 
in the continuous market, one does not know what 
they are going to learn. One also does not know 
what information others in the market have.

For exchanges, continuous trading creates a 
computationally impossible task. Exchanges in-
variably get back-logged. If there is a lot of activity 
exchanges, it takes time to process that activity. 
In discrete time the computation is trivial.

For a regulator in a continuous market, it is 
difficult to parse the audit trail. It takes months 
for regulators to figure out what triggered the 
flash crash, and even today, the understanding of 
that day’s events is far from complete. There is a 
discrete time of the simple audit trail. It happens 
at t or t+1. Once per hundred milliseconds is very 

different in terms of the audit trail which yields 
from once per nanosecond. A nanosecond is too 
small relative to noise in communications and 
computing time.

There have been multiple other policy respons-
es to the high-frequency arms race, for example, 
the Tobin tax.

To summarise, one looks at the arms race in 
the perspective of market design. The traders do 
not think the root problem is evil high-frequency 
trading firms. First of all, continuous time markets 
are in fiction. Correlations break down. There 
are frequent technical arbitrage opportunities. 
Second, these technical arbitrage opportunities 
induce a never-ending speed race, which looks 
like a constant of the design. The bar gets higher 
each year, but it does not compete away.

The theoretical model shows that the root 
causes market design. There is continuous limit 
order book trading. The arms race is an equilib-
rium feature of the design. It harms liquidity and 
is socially wasteful.

The research shows that frequent batch auc-
tions are an attractive market design response 
and an equilibrium that eliminates sniping. It 
stops the arms race and enhances liquidity and 
has computational advantages. The costs of that 
are that investors have to wait to trade.

There are two essential parameters in the mod-
el: tick size in time and tick size in price. The ques-
tion is how a regulator or exchange owner would 
optimally choose those parameters. The model 
assumes away that tick size in price. It treats the 
tick size in prices being arbitrarily fine. And this 
is indiscrete time auction.

There is a clear need to have a discrete tick 
size in continuous markets. There is an economic 
model of what the optimal tick size is. A finer tick 
size should be chosen, which means more accu-
rate price discovery, although one does not have 
a concrete way of thinking about it.

In the end, Milton Friedman once said, “…it 
is really hard to change policy, there is enormous 
inertia in the private sector and especially regulatory 
arrangements as an inertia of the status quo . And it 
is only upon a crisis that there is real change .” And 
he also said, “…our job as economists is to develop 
good ideas and then to keep them active, keep them 
part of public discussions . So, that when a crisis hits, 
people reach for a good idea rather than reaching 
for a lousy idea .”
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Аннотация. В статье описаны основные положения исследования высокочастотной торговли и организации 
финансового рынка. Тема актуальна в связи с тем, что в настоящее время существует необходимость 
создания инструментов для участия в торговле упрощенными структурными продуктами, составляющими 
структуру рынка. В статье выявлена значимость биржевой торговли в ее зависимости от фундаментальной 
ограниченности времени на финансовом рынке. Автор доказывает, что время на финансовом рынке имеет 
иное измерение и по внешней видимости обладает бесконечностью, поскольку исчисляется в миллионах 
секунд, но при этом остается редким ресурсом. Впоследствии автор переходит к основному исследованию 
высокочастотной торговли в структуре финансового рынка. Цель статьи — проанализировать деятельность 
компаний, занятых в сфере высокочастотной торговли, которые осуществляют масштабные инвестиции 
в усовершенствование методов функционирования в жестких временных рамках. Теоретическая 
значимость результатов исследования заключается в изложении системного подхода к решению проблем 
стохастического характера в контексте финансового инжиниринга. Практическая значимость статьи состоит 
в разработке механизма, который позволяет решать проблемы, связанные с оптимальной торговлей, 
микроструктурой рынка, высокочастотной торговлей и др. В заключении автор систематизирует уроки из 
опыта современной электронной торговли на финансовом рынке и их решения в долгосрочном периоде.
Ключевые слова: финансовый инжиниринг; финансовые инновации; высокочастотная торговля; мировой 
финансовый рынок
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The Loans Syndications Business
The syndicated loans market is one of the most 
important funding sources for corporations and 
financial institutions. Based on the informa-
tion provided by (Bloomberg, 2018), the volume 
of the global syndicated loans market totalled 
USD 4.9 trillion in 2018, demonstrating a 9.4 
per cent increase compared to 2017. During the 
year, the total number of deals decreased by 3.6 
per cent to 8,359. JP Morgan ranked as the top 
global syndicated loans book-runner with 10.2 
per cent market share. The bank acted as book-
runner in 1,336 deals in 2018. Bank of America 
Merrill Lynch and Citi ranked second and third 
with 9.2 per cent and 5.7 per cent of market 
share respectively.

A syndicated loan is provided to a borrower by 
a group of commercial or investment banks. Its 

main features are: (i) one set of documentation 
(multi-party facility agreement); (ii) the financ-
ing terms are identical for all lenders; (iii) equal 
ranking of all lenders; (iv) information flow and 
payments are channelled via one bank, the Facility 
Agent (Shutter, 2017). The deal is arranged by a 
leading international loan market banks, called 
the Coordinator. The Coordinator structures the 
transaction to suit the financing needs of the bor-
rower and arranges a senior syndicate of banks 
that are called the Mandated Lead Arrangers. Then 
these banks, in the roles of Book-runners, run the 
syndication process in the global loan market, in-
viting investors to join the loan as Lenders (Tara-
sov, 2017). Based on the deal information package, 
that includes documents describing the business 
and financials of the borrower, the Lenders make 
the decision as regards their commitments in 
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Abstract
This article covers the key management issues in the loan syndications banking business. A syndicated loan is 
provided to a borrower by a group of commercial or investment banks. The global syndicated loan market is from 
one perspective, the primary funding source for corporations and on the other — one of the leading businesses 
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the deals. Following the signing of the Facility 
Agreement that is drafted by an international 
legal firm, the transactions are closed, and the 
funds are provided to the borrower.

In this article, we present an overview of man-
agement issues in loan syndications. The mission 
of the business is to provide syndicated financing 
solutions to the clients of the bank (Altunbas, 
Gadanecz & Kara, 2006). The products are cor-
porate loans, financial institutions loans, real 
estate finance, pre-export finance, project finance, 
advisory services (Caselli & Gatti, 2017). Syn-
dicated loans are one of the key offerings of all 
major international banks that are active in the 
corporate banking and capital markets businesses. 
Inside the bank, the loans syndications business 
is organised as a department inside the global 
financing business (Davis, 2002).

The functions of the Loan Syndications de-
partment include loan structuring and negotia-
tions with the borrowers, preparation of the in-
formation package, participation in the drafting 
of acceptable loan documentation, running the 
syndication process among the investor base. An 
additional essential function is the management 
of the syndicated loans portfolio (Francis & Kim, 
2013). Since several parties are involved in a loan 
transaction (borrowers, investors, legal firms), a 
point fundamental to the success of the execution 
process is efficient management of the execution 
process in the role of the Coordinator. Another 
important aspect is the sectors that are covered 
by the department. These usually include natu-
ral resources, industrials, telecom, technology, 
distribution, transport, retail, financial institu-
tions. As follows, such a structure envisages a 
vertically integrated loans business, providing a 
broad range of financing solutions to the client 
base (Iannotta, 2010).

The business is highly competitive, with all 
major international banking groups targeting the 
leading corporations and financial institutions 
that have investment-grade credit ratings and are 
therefore acceptable from a credit risk perspective 
(Dennis & Mullineaux, 2000). These companies 
require high-quality service, low cost of borrowing, 
and massive funding capacities from banks, as well 
as advanced cross-selling products (interest rate 
and foreign currency derivatives (Wystup, 2017)) 
and services (advising on optimal capital structure, 
M&A transactions (Allen, Peristiani & Saunders, 

2004)). Therefore, the competitive position of a 
bank in the loan market is determined by (Schwert, 
2018): (i) cost of funding; (ii) capital capacity; (iii) 
ability to provide an integrated service offering.

The loan syndications business, if organised the 
right way, can lead to significant asset creation 
(growth of the balance sheet) and shareholder 
value creation (measured as the Return on Equity) 
for the bank. It can, therefore, be placed in the up-
per-right quadrant of the “mission critical/growth” 
framework in Figure 1, being a mission critical 
business (most corporate clients and financial 
institutions require syndicated loans) with high 
growth potential (in terms of selling additional 
products and services to existing borrowers).

Application of the Concept of Strategic 
Leadership and Ambidexterity
The syndicated loans market is a highly com-
petitive one. All global banks view it as impera-
tive to their corporate business offering and are 
ready to allocate significant resources (capital, 
headcount, technology) to gain market share 
(usually measured as the total amount of loans 
executed). For context, additional KPIs for loan 
syndications include the total number of deals, 
net banking income, cost-to-income ratio.

Based on the Bloomberg data, we can evaluate 
the strategic strength of the loan syndications 
business of a global bank using the following 
managerial framework:

• Attain and maintain leadership in the glob-
al syndicated loans market (measured as being 
in the top-10 banks with a market share exceed-
ing 3.0 per cent).

• Annually execute more than 500 transac-
tions, with a total volume of more than USD 125 
billion.

• Diversification of the business in terms of 
industries (natural resources, industrials, tel-
ecom, technology, distribution, transport, retail, 
financial institutions) and loan products (corpo-
rate and financial institutions loans, real estate, 
pre-export and project finance transactions).

• Achieve the KPI targets set internally by 
the management of the bank.

For this strategy to be successful, there should 
be an alignment with the external environment 
to ensure customer value creation. The external 
environment is represented by other banks, fund-
ing requirements of borrowers, and the economic 
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conditions in the financial markets. Customer 
value is the ability of the bank to efficiently meet 
the funding requirements of the borrowers in 
terms of loan structure (amount, price, tenor), 
execution services, and additional products.

To achieve market leadership, banks face sev-
eral challenges, including (i) effective strategy 
implementation; (ii) maintenance of leadership 
and growth in the market; (iii) dealing with com-
moditization. These challenges are covered in the 
following sections.

As per (O’Reilly & Tushman, 2011): “central 
to the ability of a firm to survive over time is its 
ability to exploit existing assets and positions in 
a profit-producing way and simultaneously to 
explore new technologies and markets — to con-
figure and reconfigure organisational resources to 
capture existing as well as new opportunities”. It 
is also a tool to manage the tension between the 
mission, the external context (strategic steps made 
by competing banks) and the internal context (the 
restructuring of the interior business of the bank).

Effective Strategy Implementation 
in Loan Syndications
In this section we consider the key development 
phases of the Loan Syndications department: (i) 
establishment; (ii) diversification; (iii) expansion; 
(iv) crisis; (v) post-crisis. We consider the key pa-
rameters of the business: organisation structure, 
headcount, functionality, number of deals, loan 
portfolio size. Note, we provided the numerical 
examples for illustrative purposes to demonstrate 
the scale and dynamics of the business.

1. Establishment
In our example, the Loan Syndications depart-
ment is established as part of the Global Financ-
ing division of an international bank. This stage 
involves setting-up the internal processes, strat-

egy, and managerial accounting. The clients are 
limited to the largest corporations. During this 
phase, the department is focused on two func-
tions: participation as Lender in corporate syn-
dicated loans in the primary market and acqui-
sition of commitments in corporate syndicated 
loans in the secondary market.

The average number of transactions per annum 
is five corporate syndicated loans. Total head-
count at this stage is three bankers (including 
one department head). In terms of timing, the 
first phase can take two years. The accumulated 
loan portfolio is USD 300 mln.

2. Diversification
At the second stage, the department is grow-
ing and diversifying its products offering, client 
base and transactional functions. In addition to 
corporate syndicated loans, syndicated real es-
tate finance transactions are executed. Financial 
institutions, in addition to corporations, are be-
ing serviced. The department starts playing a 
more advanced role in transactions, taking on 
the Mandated Lead Arranger status.

The total number of deals executed annually 
is 10:

• Five syndicated corporate loans.
• Three syndicated financial institutions 

loans.
• Two syndicated real estate finance transac-

tion.
The structure of the department includes three 

units: Corporate Loans, Financial Institutions 
loans, Real Estate finance. The total headcount is 
seven bankers, with two bankers in each unit and 
one department head. There is a corresponding 
refinement of the internal processes and docu-
ments. The diversification stage usually lasts three 
years. The accumulated loan portfolio is USD 500 
million.

 

High growth Low growth

Mission critical Loan syndications business Risk

Non-mission critical Degrees of feedom

Fig. 1. Strategic positioning of the loan syndications business in a global bank.

Source: The author.
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3. Expansion
In many ways, this is the key development stage, 
with several significant events. Firstly, two new 
products are added to the spectrum: pre-ex-
port finance (specialised financing focused on 
secured loans for leading exporters) and pro-
ject finance (long-term greenfield transactions 
for industry, transport, and infrastructure). In 
terms of functionality, there are three principal 
themes: (i) acting as Coordinator; (ii) managing 
the accumulated loan portfolio of the depart-
ment (which at this stage exceeds USD 1,000 
million); (iii) selling loan commitments in the 
secondary market.

The transactional activity of the department 
can be summarised in the following way:

• Ten syndicated corporate loans.
• Five syndicated financial institution loans.
• Three syndicated real estate transactions.
• One syndicated pre-export finance deal.
• One syndicated project finance deal.
The organisation of the department includes 

two additional units: Structured Finance and Port-
folio Management. Total staff is ten bankers (three 
in Corporate Loans, two in Financial Institutions 
loans, two in Real Estate Finance, one in Struc-
tured Finance, one in Portfolio Management, one 
department head). A successful expansion phase 
should last five years. At the end of this period, 
the loan portfolio totals USD 1,500 million.

4. Crisis
Like all financial markets, the syndicated loan 
market is characterised by a crisis. During such 
periods, activity comes to a halt, and the focus 
of the business is on restructuring. In the con-
sidered case, there is limited activity in syndi-

cated corporate loans and structured finance, no 
new business in syndicated financial institutions 
loans, partly restructuring in portfolio manage-
ment, substantial restructuring in real estate fi-
nance.

The deal flow in this crisis environment in-
cludes:

• Three syndicated corporate loans.
• Two syndicated pre-export finance deals.
• Ten syndicated corporate and real estate 

loans restructurings.
This market scenario has several significant 

implications for the Loan Syndication department:
• Since financial institutions are profoundly 

affected by the crisis, this unit is closed.
• The Real Estate finance unit, with legacy 

loan portfolio and staff, is wholly transferred 
out of the Loan Syndications department to the 
Restructuring department.

• The syndicated corporate loans unit is 
combined with the structured finance unit into 
the new Corporate & Structured Finance unit 
with a focus on staff optimisation and capital al-
location.

• A lawyer and a credit analyst are added 
to the Portfolio Management unit that is now 
called the Support unit.

The total headcount of the department is eight 
bankers (four in the Corporate & Structured Fi-
nance unit, three in the Support unit, one depart-
ment head). The crisis phase usually lasts 2–3 
years. The size of the loan portfolio decreases to 
USD 800 million.

5. Post-crisis
Further, a new strategy should be formulated for 
the Loans Syndications department. It includes 

 

Global Financing 
division

Loan Syndications 
department

Corporate Loans
(2 bankers)

FI Loans
(2 bankers)

Real Estate Finance
(2 bankers)

Fig. 2. The organisation structure of the Loan Syndications department in the diversification phase.

Source: The author.
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the most important lessons of the crisis and fo-
cuses the business on new market realities.

This strategy includes the following compo-
nents:

• Achieve leadership in the syndicated cor-
porate loans and structured finance markets, 
measured as top-10 market share.

• Execute annually up to 12 syndicated cor-
porate loans, five syndicated structured finance 
deals, with the achievement of the KPIs regard-
ing net banking income and asset creation for 

the bank. The total size of the syndicated loans 
portfolios should be USD 1,200 million.

• Expand the Support unit, to provide le-
gal and credit analysis input for a smoother 
execution process (previously these functions 
were done by the Legal and Credit Analysis 
departments of the banks), as well as back-
office functions for the management of the 
portfolio.

• Establish an Advisory unit that will work 
with the clients of the bank to provide services 

Fig. 3. The organisation structure of the Loan Syndications department in the expansion phase.

Source: The author.

Fig. 4. The organisation structure of the Loan Syndications department in the crisis phase.

Source: The author.
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on optimal capital structure and mergers & ac-
quisitions.

• The total headcount of the department 14 
bankers (six in the Corporate & Structured Fi-
nance unit, five in the Support unit, two in the 
Advisory Unit, one department head).

Based on the description of the five develop-
ment phases, we can present the following il-
lustration of the strategic evolution of the loan 
syndications business:

We can return to Fig. 1 and demonstrate how 
strategy and target structure for the Loan Syndi-
cations department reflects its importance in the 

“mission critical/growth” framework:
• High risk: the establishment of the 

middle-office support function in the form 
of Legal and Credit Analysis team is clear-
ly intended to create a focused response to 
the two most significant risks in syndicated 
and structured finance transactions: (i) legal 
risks arising from the bank becoming a party 
to loan documentation; (ii) credit risk from 
lending to Borrowers.

• The high degree of freedom: in addition to 
the middle-office, the creation of the back-office 
and the advisory unit are intended to create a 
vertically-integrated efficient structure, with a 
limit on time-consuming interaction with other 
departments of the bank (legal, operations, risk) 
that may be involved in loan deals.

Regarding the main difficulties in imple-
menting this strategy, the following issues may 
be highlighted:

• Internal: (i) limitations on capital available 
for loan deals; (ii) risk-management constraints; 
(iii) conflicts with other departments within the 

bank involved in working with corporate cus-
tomers.

• External: (i) macroeconomics (liquidity, 
funding needs); (ii) competitive pressures (banks 
offering lower pricing); (iii) force majeure events 
like the global 2008 financial crisis that had a 
significant effect on the financial market.

Fighting the Commodity Magnet 
and the Process of Commoditisation
A significant challenge for global banks is that the 
syndicated loans market is becoming highly com-
moditised. This is due to several factors: (i) more 
international banks entering the loan market lead-
ing to intense competition for top borrowers; (ii) 
borrowers becoming more sophisticated by “under-
standing the product by doing deals” and expand-
ing the number of relationship banks; (iii) gener-
ally, falling financing costs for the top borrowers.

By analysing the industry, the following fac-
tors can be proposed as key for differentiation in 
the market:

• Capital that is allocated for syndicated 
lending activity (availability of capital is the 
most important competitive factor for banks).

• Cost of funds for banks that are directly 
correlated to the financing costs for borrowers.

• Availability of additional high-quality ser-
vices for clients.

The first two points are strategic issues for 
all global banks, affecting all business lines. We 
can, therefore, focus on the third point: services. 
For the formulation of a strategic response to 
commoditization, leading loan market banks are 
adopting the following strategy to differentiate 
themselves from competitors:

 

Global Financing 
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Loan Syndications 
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Fig. 5. The organisation structure of the Loan Syndications department in the post-crisis phase.

Source: The author.
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• Adding more value-added services to their 
corporate offering: advisory, deal coordination, 
agency services, derivatives, currency opera-
tions, loan management, legal support.

• Bundling of services to realise cross-selling 
opportunities and maximise share-of-wallet.

• Further segmentation and customisation of 
the client base (by industry/relationship/servic-
es consumption) to formulate the best-bundled 
offering for each client.

For such a value-added strategy, a competence-
based view of marketing, as outlined in (Matthys-
sens, Vandenbempt, & Weyns, 2009), is particu-
larly important, since “especially when selling 
professional services, the marketer cannot rely 
solely on technology upgrades, but needs to grow 
several competences simultaneously”, including 
consistent bundles of ‘processes and systems’, 
‘assets, knowledge and capabilities’ and ‘culture 
and organization’ that have to be built in order to 
sustain a value-added marketing strategy.

Several value-innovation initiatives for indus-
trial companies are summarised in (Matthyssens, 
VandenbemptБ & Berghman, 2006). If we apply 
this approach to the loan syndications business, 
we can outline the following bundling initiative: 
banks increasingly want to be present in every 
stage of the financing process. This is done by 
expanding the loan offering to “both sides” of the 
loan deal, as well as additional services during 
the execution process: (i) pre-execution, advi-
sory on best debt raising solution and subsequent 
structuring of the deal; (ii) execution: handling 
the investor base, covering the legal issues; (iii) 
post-execution: management of the transaction 

by offering payment/currency services, derivatives, 
portfolio management.

In addition to this, banks are also increasing 
their role in the execution process: preparing the 
legal documentations, drafting the marketing 
materials, handling communication with the re-
lationship banks of the borrower. These initiatives 
lead to a stronger relationship with the client that 
ultimately leads to higher fees and a realisation 
of the cross-sale strategy.

Such an expansion of the offering requires 
substantial resources in products, human capital 
and IT, as well as a strong organisational structure 
that functions without major bottlenecks. However, 
such investment does pay-off as by executing 
several successful deals for its client, the bank 
acquires a sound reputation in the market and 
further build upon its unique offering.

In the “typology of service” framework in 
(Matthyssens & Vandenbempt, 2010), banks try 
to tailor their offering to cover the funding and 
services needs of the client as widely and deeply 
as possible, acting as “value partners” offering 
customised services to their clients. It is done by 
providing an integrated process solution (run-
ning the deal “from A to Z”) and concentrating 
on lucrative tailor-made services like hedging 
and legal advice.

Summarising, by bundling high commoditised 
products and services (provision of loans, agency 
functions, currency services) with low commod-
itised ones (advisory, structuring, derivatives), 
banks can successfully fight the commoditization 
magnet and increase the profitability of their loans 
syndications businesses.

Fig. 6. “Formulated versus Realized” strategy of the Loan Syndications department.

Source: Compiled by the author.
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Аннотация. Исследованы ключевые аспекты организации и управления синдицированного кредитования 
в банке. Дан всесторонний анализ особенностям международного рынка синдицированного кредитования, 
который одновременно является крупнейшим источником финансирования для корпораций и одним из 
ключевых сегментов банковского бизнеса. Предложены проверенные практикой решения, позволяющие 
банкам успешно реагировать на современные вызовы коммодитизации (добавление к базовым банковским 
продуктам высокодоходных услуг; объединение услуг для получения максимального дохода от каждого 
клиента; сегментация клиентской базы с целью соответствия интегрированного предложения потребностям 
различных клиентов). Используя данные рекомендации, банки могут успешно развивать бизнес 
синдицированного кредитования, увеличивая прибыль и долю рынка.
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Introduction
The performance of any financial and economic 
entity, its long-term success and a stable position 
on the market are primarily determined by the ef-
fectiveness of financial policies, the quality and 
adequacy of financial decisions. The classical eco-
nomic theories assume that the process of making 
financial decisions is an absolutely rational one. 
However, classical economic theories do not take 
into account the fact that there are humans at the 
centre of any financial processes.

Thus, the main problem is that economists use 
models that replace the notion of “ordinary per-
son” with “rational person”. In contrast to the ideal 

“rational person”, “ordinary people” make mistakes 
and take wrong decisions. Therefore, economic 
models and theories give erroneous forecasts and 
lead to negative consequences.

The general assumption made under the par-
ticular research question is that people making 
decisions, including top management, do not al-
ways act rationally. In most cases, people make 
decisions based on experience or intuition. The 
classical theory does not take into account these 
factors. Thus, making such decisions is inefficient 
and does not lead to the desired financial results. 
We should also take into consideration the pos-
sibility of irrational behaviour. Therefore, in our 
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research, we used methods of analysis and evalua-
tion of behavioural factors determining the financial 
decision-making process.

Consequently, we want to check how people 
make rational financial decisions in the modern 
world. The behavioural finance implies an approach 
in which not all participants of the market are en-
tirely rational. The behavioural theory rejects the 
idea of individual rationality. Analysing and sys-
tematising this knowledge lead to optimisation the 
process of making financial decisions and reducing 
negative consequences.

Moreover, models based on the classical eco-
nomic theory believe that a person makes deci-
sions oriented towards the possible optimal result. 
Furthermore, they assumed that a “rational person” 
makes this or that choice impartially — that he/she 
does not overestimate his capabilities. However, the 
reality is not so perfect: an economist (a man by 
nature) does not act impartially in making decisions.

The Theory of Moral Sentiments is a 1759 book 
written by Adam Smith, a central figure of the clas-
sical political economy. This book is about human 
feelings, their influence on relationships between 
people, about attitudes towards wealth. Thus, one 
of the founders of economic theory as a science 
openly recognised the significance of human nature.

Nevertheless, the classical model of economic 
behaviour based on the concept of “rational man” 
exists and develops over the years. For a long time, 
adherents of the classical theory responded to criti-
cism with the approach which ignored empirical 
inferences. Over time, such observations have 
generated the new direction of researches. There 
appeared scientific papers describing improper 
decisions and their consequences in the financial 
sphere such as managing retirement savings, choos-
ing a mortgage loan, investing in the stock market, 
corporate management of companies, “booms”, 

“bubbles” and market crashes leading to financial 
crises. The behavioural approach to economics 
and finance emerged as a renewed approach to 
economic research that recognises and takes into 
account the human factor.

In the literature, the question of corporate 
behavioural finance and its impact on financial 
decision-making is well examined and proved by 
various studies. Behavioural Finance: Psychology, 
Decision-Making, and Markets (2009) is a study 
written by Lucy Ackert and Richard Deaves. They 
focused on understanding how human behaviour 

influences the decisions of individual and profes-
sional investors, markets and managers.

Misbehaving: The Making of Behavioural Econom-
ics (2016) by Richard Thaler, who is the Nobel Prize 
winner in economics in 2017 for his contribution 
to the field of behavioural economics. The author 
manages to focus on the fact that a person is not 
a robot who thinks solely based on laws and theo-
ries. The study presents a large number of real-life 
examples. Moreover, Thaler tested his theories and 
conclusions in real business and solved bankruptcy 
problems.

Beyond Greed and Fear: Understanding Behav-
ioural Finance and the Psychology of Investing (2002) 
is the study of Hersh Shefrin is the study of how 
psychology impacts finance. The author identified 
three areas of difference between behavioural fi-
nance and traditional knowledge of finance. While 
based on the conventional financial doctrine, sub-
jects of financial relations use mathematical and 
statistical methods and make the right decisions, 
in behavioural finance, subjects can use heuristic 
methods of knowledge processing and, as a result, 
make wrong decisions.

1. Theoretical Aspects of Behavioural 
Economics and finance
1.1. Factors contributing to the emergence 
and development of behavioural finance
The financial concepts of the 1940s did not allow 
for the existence of a capital market. Each Finan-
cial Contract is unique, and comparison with or-
dinary market rates is meaningless. In the 1950s, 
the stock market was not such a large capital 
supplier as the companies themselves. Econo-
mists at the time did not consider the stock mar-
ket a suitable subject for serious research. And 
until the 1960s, stock prices were studied mainly 
by statistics (Chuvakhin, 1960). In the 1950s, the 
business administration doctrine focused on the 
relationship between finance and accounting. 
Administrators of that time believed that finan-
cial and investment transactions are reflected 
primarily in the balance of assets and liabilities. 
Investors were mostly interested in the return 
on equity (ROE) and the return on investment 
(ROI). Nowadays, managers remind about max-
imising ROE as an all-consuming business goal. 
The main disadvantage of this approach is that 
the endless details hide the true goals of the 
company.
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Driven by new developments and mechanisms 
in the financial market, a scientific revolution took 
place in the second half of the 1950s — the first 
half of the 1960s. A massive increase in researches 
on the stock market began. Neoclassical finances 
started to replace ‘old’ finances since the latter 
could not answer essential questions:

The law of the market is the law of a single price. 
Then how is it possible that different financing op-
tions can be offered to the same firm at different 
prices in the same market?

Why are accounting, financial statements and 
coefficient analysis so important, although newspa-
per columns about stock prices are more important 
for shareholders?

What can an unrealised profit say about a firm 
if investors are only interested in the yield gener-
ated by the added value and dividends relative to 
the market value?

Therefore, a new finance paradigm should have 
appeared and emerged. Since the capital market 
is perfect, it is the only appraiser of any financial 
event. This statement is a paradigm of neoclassi-
cal finance since the neoclassical economy puts 
the perfect market at the centre of all its theories. 
The approach incarnated in neoclassical finances 
was revolutionary. There appeared new answers 
to old questions.

Then the neoclassical theory of finance began to 
form. Neoclassical economics had a strong influence 
on financial science. It assumes the existence of a 
capital market perfect in any sense. Modigliani and 
Miller, who promoted market thinking, formed a 
hypothesis that is still not refuted in our time. They 
realised that the price reflects the attractiveness of 
the product for the entire population in a market 
economy. It means that the market value of the firm 
(market capitalisation) is the price of this common 
stock multiplied by their number in circulation in 
the market. Thus, maximising capitalisation is the 
best that managers can do for shareholders. It was 
a revolutionary discovery. Neither ROE nor long-
term benefits are already key variables. The main 
thing is the added value determined by positive 
cash flow. Accounting profit only allows you to 
specify the forecast of this stream.

Shleifer called the theory of an efficient capital 
market the “consequence of equilibrium in competi-
tive markets with fully rational investors” (Shleifer, 
2018, p. 369). The theory of an effective market is 
based on three main ideas:

1) Rational investors evaluate stocks in a ra-
tional way.

2) Irrational investors may enter into random 
transactions that level each other and do not affect 
stock prices. Such investors are called noise-traders 
and transactions — noise.

3) Rational investors liquidate the deviations 
created by transactions of irrational investors of 
stock prices. The process of eliminating anomalies 
by investors is called arbitration.

On this basis, it is argued that the stock market is 
extremely effective in reflecting information about 
individual companies, industries and the entire 
economy. News spreads quickly, equally accessible 
to all market participants and instantly reflected in 
prices. From here, you can make two conclusions:

The arrival on the market of new information 
about the shares of a particular company causes 
an immediate correction of the fundamental value, 
and with it the price of shares;

Prices will not change until new information on 
fundamental value arrives on the market.

In the theory of rational expectations, rational 
expectations are identical to the forecast, which ab-
sorbed all the available information and is therefore 
optimal. The results of the forecast differ randomly, 
but not systematically, from the results of market 
equilibrium. Accordingly, rational expectations do 
not differ regularly or predictably from equilibrium 
results. Predicting the future, people do not make 
systematic mistakes. Forecast errors are random.

Thus, all investors, small and large, should con-
trol risk by of income. Everybody should have a 
standard portfolio of assets called a market portfolio. 
Striving for the exact coincidence of their portfolios 
with the real market portfolio and realising the 
passive strategy of portfolio management, they will 
act rationally. Thus, even uninformed people can 
buy and sell at any time, without fear that they will 
be deceived by more informed market participants 
like insiders. An effective market protects the un-
informed and therefore attracts the “masses”. It is 
a democratic market.

At the same time, market participants should 
be warned if the market is inefficient: “The cur-
rent price may not reflect the true value, which is 
known only to a few informed participants.” How-
ever, it is very doubtful that there would be a sig-
nificant number of those who want to take part in 
that type of market. In an inefficient market, the 
public should not engage in direct transactions but 
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should delegate to experts the right to trade at their 
own expense. But then access to the market is dif-
ficult, and market activity will be the privilege of a 
few insiders and professionals. The market in such 
conditions will cease to exist as a key institution 
of modern society.

Let’s try to consider a person, not a market, as 
the centre of the financial and economic world. 
People control the economy and finance. The ra-
tional and irrational components of our choice are 
transferred to the economy and finance and influ-
ence the process of making financial and economic 
decisions. The behavioural approach examines 
the influence of social, cognitive and emotional 
factors on the economic and financial decisions of 
individuals and institutions and the implications of 
this influence on market variables (prices, profits, 
allocation of resources).

One of the most important trends in modern 
science is a change in the forms of rationality as a 
fundamental postulate of neoclassical theory. The 
concept of rationality and irrationality, understand-
ing their influence on the forms of economic and 
financial activity, are changing radically. Scientists, 
based on the results of psychological research in 
the field of decision making, prove that people do 
not always behave rationally, even in their interests 
because of such behavioural features as self-control 
problems, inability to distinguish between profit 
and loss, difficulties in choosing between large 
sets of parameters, complex products, asymmetry 
in the perception of gains and losses, etc. In this 
regard, many of the results of behavioural research 
are relevant, and more and more research on the 
subject appears.

In a conventional, classical economy, the as-
sumption of rationality means that in everyday life, 
people compare all the alternatives that appear to 
each other (on any subject), and then choose the 
best one.

Within the framework of behavioural economics, 
the methodological approach is initially associated 
with the criticism of rationality in human behaviour, 
whose abilities are limited due to inaccessibility of 
complete information and susceptibility to habits 
and emotions. Researchers emphasise two crucial 
aspects of economic behaviour:

Non-rationality is a temporary state of the sub-
ject.

Irrationality has systematic patterns that can 
be measured.

Considering the rational and irrational in human 
behaviour, B. Hert writes: “Irrationality is a more 
fundamental normative concept than rationality. 
To call an act irrational is to declare that it should 
not be done; if the act is qualified as rational, then 
it still does not follow that it must be performed, 
since two (or more) rational alternatives are pos-
sible. Undoubtedly, each person, in any case, should 
act rationally, but this only implies that no one 
should ever perform irrational actions, and not at 
all that any rational perspective should be realised. 
If I have doubts as to whether this act is rational or 
irrational, I would rather call it rational. At the same 
time, it is quite possible that one would consider 
rational actions as such the other people would 
prefer to call irrational. This discrepancy, generally 
speaking, is unimportant, unless one decides that 
any concession to others is irrational. The main 
thing for me is not to include such a deed into the 
class of the irrational that someone else considers 
rational” (Chernyavsky, 2014, p. 22).

Causes of irrational behaviour:
The juxtaposition of the present and the fu-

ture. People are not predisposed to perceive reality 
through the prism of a long-term perspective.

Abstraction of money as a concept. One of the 
most powerful psychological barriers of a person 
is the difficulty of perceiving the alternative cost 
of money.

Behavioural economics points to regular failures 
in rational behaviour, systematic errors of economic 
participants when making decisions, and in this 
regard studies such phenomena as:

“Herd behaviour”,
“Contamination by ideas”,
“Degraded thinking”,
“Collective euphoria”,
“Collective fear”.
One of the main areas of research in behavioural 

economics is heuristics. Heuristics is an algorithm 
for solving the problem. The basic idea is that hu-
man time and mental abilities are limited. As a 
result, a person uses a simple (heuristics) method 
of solving a problem to make a particular judgment 
or make a decision. Imagine the question of how 
common the name Wang is. All answer that the 
name is rare, except for those who live in China, 
where the name Wang is found very often. Consid-
ering that China is the world’s populous country, 
on a global scale, this name is quite common. To 
decide how common a particular phenomenon 
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is, people usually ask themselves how often they 
have met. However, this method does not work in 
cases where the actual frequency of repetition of 
an event does not correspond to the one that can 
be observed in its daily life (as is the case with 
the name Wang).

Frames are another key focus of research. 
The frame is an abstract concept, implying “the 
analysis of various integrity (social, cultural) and 
then the assembly of structures as a set of inter-
acting elements”. Traditionally, human actions 
are considered as depending on the situation in 
which they are produced, and on the personal 
characteristics and qualities of the person who 
performs them. The concept of a frame intro-
duces one more — the semantic angle of their 
consideration, speaking as a framework of social 
representations, within the framework of which 
a person determines for himself the situation in 
which he acts.

The third direction of behavioural economic 
development is market inefficiency. These are deci-
sion making errors in the market that lead to vari-
ous market anomalies, including incorrect pricing, 
inefficient allocation of resources.

Three closely interrelated components are, as a 
rule, selected by scientists:

1) The decision of a person is usually preceded 
by perception, understanding, understanding of 
the situation and oneself in it, that is, cognitive 
components;

2) Subjective attitude, coloured feelings, that 
are emotional components;

3) The action or, conversely, its containment, 
that is, effectively dynamic components.

The main problems of economic theory solved 
in the framework of behavioural economics and 
finance:

An assumption about the axiom of independ-
ence for the theory of expected utility that does 
not meet reality conditions of the environment in 
which it is now located;

The premise of the homogeneity of all goods (the 
effect of the initial stock: the agent appreciates the 
benefits that he had initially been, more than those 
that he can acquire as a result of the exchange; thus, 
non-standard situations arise around the point of 
the initial stock);

The imperfection of human memory and com-
putational abilities, which is fraught with failure 
to achieve the best possible result;

The problem of discounting (in reality, agents 
are more focused on short-term interests than on 
planning the far horizon).

The central question to behavioural finance re-
search is “Why do market participants systematically 
make mistakes?” These errors affect prices and profits, 
which leads to market inefficiency. Besides, behav-
ioural finance looks at how other participants in mar-
ket relations are trying to gain from inefficiency. The 
main reasons for inefficiency are, firstly, the excessive 
and insufficient reaction to information that sets 
market trends (in exceptional cases, the economic 
bubble and the market crash) —  secondly, limited 
attention of investors, excessive self-confidence, 
excessive optimism, herd instinct and noise trading. 
Technical analysts view behavioural economics and 
behavioural finance as the basis of technical analysis. 
Thirdly, the critical issue is the asymmetry between 
the decision to accumulate and save resources, known 
as the “bird in hand” paradox, and the fear of loss, 
unwillingness to part with valuable property. The 
trap of irrecoverable costs manifests itself in such 
an investor’s behaviour as reluctance to sell stocks, 
provided that this nominally results in a loss. It can 
also explain why housing prices rarely and slowly fall 
to the level of market equilibrium in a period of low 
demand. The experimental financial theory uses an 
experimental method, in which an artificial market 
is created with the help of modelling software to 
study the decision-making process of people and 
their behaviour in financial markets.

Nobel laureate Herbert Simon took a big part in 
the devaluation of the classical theory of rational 
choice. This scientist, relying on the work of Mod-
igliani and Miller on the theory of the company, set 
himself the task “to replace the global rationality 
of economic man with a kind of rational behaviour 
that is compatible with the access to information 
and the computational capacities that are actually 
possessed by organisms, including man, in the kinds 
of environments in which such organisms exist (…) 
and propose definitions of ‘rational choice’ to be-
come a real decision-making processes…” (Simon, 
1955, p. 99).

Applying the tools of the theory of rational choice 
with reality, Simon concluded that people make 
not optimal, but convenient decisions. That is, they 
rationally satisfy, rather than rationally optimise 
their needs. Behavioural economics, built on this 
idea, rejects the role of limited optimisation in the 
decision-making process. Limited rationality has 
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become the central theme of behavioural econom-
ics and finance.

In the 1990s, modern finances have undergone 
extensive and sophisticated empirical testing. The 
results are disappointing for the profession of a 
standard economist. The nature of the criticism 
of the efficient market theory can be judged by 
the words of Jonathan Berk: “The hypothesis of 
an efficient market (…) was an important part of 
the modern financial economy and remained an 
influential intuition, but as a formal construct, it ex-
perienced a period of its usefulness for the financial 
economy. I show that most forms of a hypothesis 
are not testable, and in tested forms, a hypothesis 
is easily refuted by data. The idea of unpredictable 
profitability is erroneous and holds back research on 
the financial economy … There is growing evidence 
that some market participants receive substantial 
economic rent from trade. The time has come to 
revise the paradigm and recognise that profitability 
is predictable …” (Berk, Stanton, & Zechner, 2008).

Economists wondered why models suddenly falter, 
why people do not behave in the way prescribed by 
the theory of rationality, which suggests that the 
market rate of an asset falls with its investment value. 
However, market prices depend on the opinion of the 
public, which, as we found out, is not always logical. 
Financial markets are too volatile because they react 
to a variety of news. It is how Keynes hypothesis ap-
peared about excessive volatility.

The 1980s became a period of critical academic 
discussions about the viability of efficient market 
models in the light of econometric studies of price 
properties, revenues and dividends. Mainly actively 
discussed was the issue of excessive stock price 
volatility concerning the forecast issued by these 
models. In the theory of rational economics, be-
havioural assumptions were almost not considered.

The anomalies discovered in the course of testing 
the theory of rationality at worst could be consid-
ered insignificant deviations from a fundamental 
truth. But excessive volatility posed a greater danger 
to the whole concept than, for example, calendar 
effects on the stock market. Empirical evidence in 
favour of excessive volatility suggests that prices 
change without any fundamental reason.

In the early 1980s, Schiller tested the Keynes hy-
pothesis. He reasoned that if the stock price equals 
the expected present value of future dividends, as 
required by a rational economy, then it should not 
change as much as this value itself. Schiller’s plan 

was a direct application of a simple statistical prin-
ciple: a good prediction has less variance than the 
predicted variable.

Using data on the stock prices of American 
companies for 100 years, Schiller compared the 
variance of prices with the variance of discounted 
dividends (after removing the trend) and found what 
Keynes predicted: the standard deviation of prices 
(forecast) was five times greater than the stand-
ard deviation of discounted dividends. This result, 
terrible for a rational economy, was confirmed by 
more sophisticated tests that took into account the 
non-stationarity of prices and discounted dividends 
(West & Shiller, 1991, p. 269).

These results inspired those who sought reasons 
for price volatility beyond a rational economy, par-
ticularly in behavioural finance. The collaboration 
of finance and other social sciences, known as be-
havioural finance, has greatly enhanced knowledge 
of financial markets. Reasoning about the achieved 
influence of behavioural finance, it is essential to 
apply the correct standards. Of course, one should 
not expect that these studies will open up a method 
for quickly and reliably extracting big money from 
the inefficiency of financial markets. However, the 
theory of an efficient market can be refuted since it 
can lead to a radical misinterpretation of such im-
portant events as large bubbles in the stock market. 
Thus, rationality is discredited, and many economists 
and financiers are moving away from the idea of 

“rational markets”.
Previously, many economists have ignored ideas 

about a person’s limited ability to solve complex 
problems. They were quite satisfied that the exist-
ing models were not accurate enough and that the 
forecasts built on these models contained errors. 
In the statistical models used by economists and 
financiers, this problem is solved by the fact that the 

“error” of calculations is included in the equation. 
So, classical economists argue that errors resulting 
from limited rationality can be ignored. The behav-
ioural approach suggests that such errors are not 
accidental, studies and systematises them, creates 
new methods based on the knowledge gained and 
applies them in practice.

1.2. The history and evolution  
of the behavioural economics and theory  
of finance
Economic science gradually expands the levels of 
analysis of the theory and practice of the econom-
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ic and financial life of society. Under the influence 
of globalisation and informatisation of society in 
modern conditions, there is a complication, evo-
lutionary expansion and the emergence of a new 
scientific direction of behavioural research, which 
means the synthesis of psychology, economics 
and finance, the interrelation of human psychol-
ogy and the behaviour of market participants.

Studies of the role of a human in the economic 
and financial areas of activity required a more in-
depth analysis of the mental and cognitive aspects 
of human activity, the influence of these aspects 
on the algorithm for making financial decisions. 
The model of a rational economist, conveniently 
placed at formal economic structures, has ceased 
to be satisfied due to the apparent inconsistency 
with reality.

However, if the role of a human in shaping eco-
nomic and financial relations (his psychology, pref-
erences, mistakes, etc.) is so significant, if a person 
creates an economy, then the question arises: what 
place do objective laws occupy in the real economy, 
and therefore in its theoretical versions? That is, 
how can the behaviour of people in the economic 
and financial world based on predetermined ex-
ogenous circumstances be explained (predicted, 
foreseen)? Behavioural economics and finance in 
studies of recent years have shown that people’s 
preferences are endogenous, while in the classical 
theory they were accepted as unchanged and exter-
nally given. It means that they are subject to change, 
more importantly, they can form, change “inside” 
the activities of people under the influence of vari-
ous factors, also perceived by the behavioural model 
as endogenous. It became apparent that objective 
circumstances have given from the outside (defined 
by the classical paradigm as objective laws) are not 
capable of adequately explaining the behaviour 
of economic actors and their consequences, and 
therefore cannot adequately perform forecast func-
tions. The relation between the objective and the 
subjective as the main component of the method 
of the economic theory requires a new approach.

The distinctive characteristics of behavioural 
economic theory as a separate scientific direction 
are in the rejection of the “three whales” — the pre-
requisites of rationality, the pursuit of self-interest 
and balance. Behavioural economics is being shaped 
as a new direction, within which attention has been 
shifted from developing formal models of rational 
behaviour of an individual in various situations of 

choice to the process of their experimental and 
empirical testing, to determine the degree of con-
sistency (divergence) of traditional economic theory 
and patterns derived from it the facts of economic 
activity. The behavioural approach, inherent in the 
activities of various subjects: from the individual 
and the company to the markets and regions, is 
systematically reproduced, complicated, and reveals 
the underlying motives of the agents who do not 
always follow the canons of the traditional economy.

The first ideas of behavioural economics are 
reflected in the works of famous economists: Adam 
Smith (1723–1790), one of the founders of eco-
nomic theory as a science, Alfred Marshall (1842–
1924) — one of the founders of the neoclassicism, 
John Keynes (1883–1946) — founder of macroeco-
nomics as a separate science. In the works of these 
authors, the theory of a rational “economic man”, 
whose purpose is to obtain benefits and income, 
was formed. The defining feature of the concept 
is rationalism and egoism; that is, the desire of 
the subject to maximise their benefit. The idea of 

“economic man” dominated economic theories for 
an extended period. J. Keynes first expressed the 
concept that irrational factors influence financial 
and economic processes.

However, more profound studies of irrational 
principles were possible only at an interdiscipli-
nary level. Thus, Keynesian theory contributed to 
the formation of such models that suggested too 
unrealistically high cognitive capabilities of the 
individual. Subsequently, in the controversy of new 
classics with new Keynesians, the latter put forward 
provisions on price rigidity and nominal wages as 
opposed to their flexibility and the possibility of 
a quick automatic transition to a new equilibrium. 
Another idea — the complete rationality of indi-
viduals (and their expectations) — was not taken 
into account as an object of constructive criticism. 
The framework of this concept did not confuse 
the researchers as long as the researchers were 
economists.

Institutionalists Thorstein Veblen, John Com-
mons, John Dewey believed that the rational 
approach is not the only thing that determines 
economic and financial behaviour, the essential 
elements in comparison with it are institutions, 
habits and customs. T. Veblen in his concept of 
conspicuous consumption explains the wasteful 
spending on goods or services with the primary 
goal to demonstrate consumer’s wealth, and such 
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behaviour serves as a means of achieving or sup-
porting a certain social status. Veblen believed that 
individuals are constantly driven by competition, 
they are in a state of constant comparison their way 
of consuming with the other’s way, determining 
through their consumption their position in soci-
ety and the position of those around them. From 
the institutionalists’ point of view, this behaviour 
is the primary determinant of consumer activity 
in households. Scientists have identified several 
effects associated with conspicuous consumption, 
in particular, the impact of Veblen: the increase in 
consumer demand because the product has a higher 
price that consists of two components. First, the 
real and prestigious prices; second, the effect of 
snob and effect of following the majority.

At the beginning of the 20th century, a separate 
branch of psychological knowledge appeared — 
economic psychology. The development of the 
industrial branch of economic psychology is associ-
ated with the name of Hugo Münsterberg, and the 
marketing branch that received the initial devel-
opment in Western psychology was laid by Gabriel 
Tarde. It covers the psychological problems of ex-
change, distribution and consumption. One of the 
most prominent representatives of the marketing 
branch of economic psychology was the American 
psychologist George Katona.

Behavioural game theory has made a significant 
contribution to the development of behavioural 
economics. Behavioural game theory is a direction 
of game theory that evaluates the behaviour of 
other people and suggests their further actions to 
make profitable decisions (Camerer, 2001).

This line of research focuses on three areas 
(ibid.):

Mathematic theories explaining the social inter-
action of people at the auction and the establish-
ment of trust between them;

Limitations of strategic behaviour and cogni-
tive ability to account for the steps of competitors;

Modification of strategies in the process of train-
ing people in practice.

The use of mathematical mechanics of game 
theory in the field of economics and finance in 
the second half of the last century proved to be 
extremely fruitful. To the greatest extent, this was 
manifested in those sections of the theory, the 
object of consideration of which is the strategic 
interaction of economic and financial agents among 
themselves in various conditions and the desire 

to solve the arisen conflict situation in the most 
optimal way.

Principles of game theory:
The principle of rationality;
Principle of general knowledge;
Principle of elimination of dominated strategies.
The game theory proves that if players do not 

change their strategy, sooner or later they will come 
to some equilibrium state in which the gain can no 
longer increase by continuing to follow the chosen 
line of conduct.

The game with the ultimatum (was invented 
in 1982). This simple game situation has attracted 
enormous attention of scientists precisely because 
the results of experimental research were signifi-
cantly different from the predictions of the formal 
game theory, which implies that the individual 
follows only his interest.

The game has two players and $ 100 bills for 
one dollar. The first participant comes to the sec-
ond participant and offers absolutely any amount 
of these $ 100 at their discretion (a participant 
can offer zero). The second player has a choice: 
agree to the division proposed by the first player; 
or refuse sharing and then no one gets anything, 
$ 100 is taken away by the organisers of the game. 
Participants cannot enter into negotiations. As a 
rule, a rational player will settle for any amount 
that is more than zero — it is better to get at least 
one dollar instead of nothing. If he is offered a zero, 
he does not make a difference to agree or refuse, 
and he will still receive 0, regardless of his decision. 
Based on this, the most logical decision of the first 
participant will be to offer the second one $ 1 and 
take $ 99 to himself. However, these arguments are 
considered from the point of view of rationality 
and the theory of the games. Moreover, in real life, 
emotions, justice and greed will also influence the 
decision-making process.

Zero or 1$ are offered very rarely because it is 
necessary to ensure that the second player agrees 
to the division. Most often, the first players offer 
the second from 30 to 50 per cent of the total. If 
the proposed amount is less than 30 per cent, then 
people begin to refuse more often (Henrich et al., 
2004). The lower the amount offered, the higher the 
probability of the second player refusing to share. 
Although, as we said above, it would be rational 
to agree to any amount. Some people think that 
the offer is too small an amount of offence and 
adhere to the principle “no one gets the money”, 
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thus punishing the first player for greed. Results are 
affected by age, culture, education, aggressiveness, 
lifestyle, etc. Factors such as communication and 
familiarity between players influence. The closer the 
connection, the closer the distribution of money will 
be to a fair 50/50 (Sanfey, 2003). The experiments 
conducted by Morewedge, Krishnamurti and Ariely 
(2014) showed impressive results — the participants 
in the experiment who are intoxicated are more 
likely to reject unfair proposals than sober ones. 
Studies conducted in India in 2011 showed that the 
greater the amount to be divided, the fewer people 
refuse to distribute (Andersen, Ertaç, Gneezy, Hoff-
man, & List, 2011).

Nash equilibrium — such a situation in which 
none of the players can increase their winnings, 
unilaterally changing their decision. In other words, 
the Nash equilibrium is a position whereby the 
strategy of both players is the best response to 
the actions of their opponent. An example of the 
Nash equilibrium is the situation on the oligopoly 
market when firms have to make non-cooperative 
decisions. There are two oligopolistic firms in the 
industry — Firm A and Firm B. If both these firms 
could agree with each other and raise prices on 
their products, they would receive a high profit 
of $ 5 million. However, these firms are primarily 
competitors, and each has prerequisites to break 
its contract by lowering the price and thereby cap-
turing a part of the market and getting even more 
profit of $ 7 million. Naturally, after such actions 
of an opponent, the profit of another company has 
decreased and will be, for example, $ 1 million. But 
in a real situation, trying to reduce risks and get 
around an opponent, each company will select low 
prices and make a profit of $ 3 million each, reach-
ing Nash equilibrium (see Fig. 1):

Pareto efficiency or Pareto optimality. A situation 
in a cooperative game in which a group of players 
gets the maximum win (equally for all who have 
cooperated), but any player has the opportunity to 
make a move unilaterally, increasing his winnings 
by reducing the winnings of other players. Under 
this rule, the right to all changes that do not cause 
any additional harm is recognised. In economics, a 
situation where Pareto efficiency is achieved is a 
situation when all the benefits from the exchange 
of the parties have been exhausted (Barr, 1992).

John von Neumann and Oskar Morgenstern, the 
founders of game theory, believe that the behaviour 
of an individual consumer depends on the behav-

iour of the other participants in the relationship. It 
follows that in the process of interaction between 
subjects about the consumption and distribution 
of disposable income, even stable belief systems 
can collapse, and then other people’s behaviours 
are chosen. The results of research by economists 
gave an additional argument in favour of the fact 
that human nature is characterised not only by a 
desire for material interests but also by a desire for 
justice and cooperation with other people.

As an independent direction, behavioural eco-
nomics in Western scientific literature appeared in 
the 1960–70s and actively developed by prominent 
psychological scientists Daniel Kahneman, Amos 
Tversky, Paul Slovic and economists George Akerlof, 
Robert James Shiller, Dan Ariely, Richard Thaler.

In the Russian economic studies, the first re-
searches in the field of economic psychology belong 
to V. Sokolinsky, A. Kitov, S. Malakhov. A funda-
mental contribution to the theory of psychological 
economics was made by B. Raizberg, who identi-
fied three main areas of research: the psychology 
of monetary behaviour, the psychology of labour 
behaviour, and managerial psychology.

From the standpoint of behavioural econo-
mists, it is essential to explain the functioning of 
the economy and good governance, taking into 
account the psychological characteristics of hu-
man behaviour: changes in feelings, impressions 
and moods. The economic theory without taking 
into account subjective factors and the irrational 
beginning creates an erroneous understanding of 
economics and finance, which in practice can lead 
to negative results and loss.

1.3. Theoretical aspects of the decision-
making process under risk and uncertainty
In the standard model of the information econ-
omy, time and effort required to solve problems 
are treated as expenses. Behavioural research-

 
Fig. 1. Oligopoly pricing.

Source: The author.
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ers have studied in more detail how decisions 
are made in situations of expanding the selec-
tion and complication of products. Some findings 
showed that consumers use relatively simple rules 
of heuristics; that is, they ignore some possible 
options due to a large amount of labour-intensive 
information. Economic and financial agents use 
heuristics to optimise the decision-making pro-
cess in such situations, especially in conditions of 
time constraints, when decisions should be made 
quickly. In many cases, this is an effective way 
to achieve an optimal solution. However, these 

“rules” can also lead to incorrect results.
Economic agents often face solutions that in-

volve some degree of uncertainty. An obvious exam-
ple is buying insurance when consumers pay a fixed 
amount to limit costs in the event of an accident (for 
example, a car accident or severe health problems). 
There is also a significant degree of uncertainty 
about the future, when economic agents borrow, 
make savings and investment decisions. Tradi-
tional economic models suggest that consumers, 
faced with the problem of choice with an uncertain 
outcome, evaluate the possible results depending 
on the probability of their occurrence and make a 
choice with the highest expected benefit, that is, 
maximise the expected utility. At the same time, 
consumers evaluate risky decisions in an appro-
priate manner.

Deviations in the behaviour of economic agents 
explain the “Prospect theory” by Daniel Kahneman 
and Amos Tversky, associated with decision-making 
under risk. They called it a prospect theory because 
it highlights how people make decisions based 
on their prospects. The prospect theory reads as 
follows:

There is a value function of subjective value 
that reflects how people value different things for 
themselves.

There is a second component — the weighting 
function, which reflects the attitude of people to 
probability (Kahneman & Tversky, 1979, p. 263).

This model is based on three cognitive principles 
of consumer choice:

The assessment of possible consequences is car-
ried out in relation to the neutral point of reference, 
or level of adaptation.

The principle of desensitisation works in assess-
ing the dynamics of wealth.

The principle of non-acceptance of losses. Con-
sumers are ready to incur additional costs to avoid 

significant losses but are not ready to go to such 
expenses to achieve great success. Losses are ex-
perienced more than gain.

Based on experimental data, scientists derived a 
value function, which was determined in terms of 
deviations from the original value. The curve is con-
vex upward for winnings and concaves downward 
for losses, which means risk aversion to winnings 
and riskiness to lose, and the value function has a 
steeper slope on losses than on winnings (see Fig. 2).

The asymmetry of the perception of winnings 
and losses is due to the fact that the human psy-
che perceives not so much the absolute value of its 
wealth, as its change, and the pleasure of winning is 
less than the disappointment of defeat. Costs always 
seem more significant than the equivalent income. 
Based on experimental research, the theory of per-
spective draws a paradoxical conclusion: people are 
more likely to take higher risks to avoid costs than 
to get an extra bonus with a lot of risk. For example, 
mass storage of money in the form of cash, despite 
recommendations for more rational use and support 
of the national economy, is explained by the natural 
feeling of “not taking costs”, reinforced by negative 
experiences acquired during the times of hyperinfla-
tion, voucher privatisation and “financial pyramids”.

A person tends to dwell on his initial choice 
(anchor effect), and then make decisions that are 
consistent with him. At the psychological level, 
such a mechanism serves as self-defence against 
the awareness of the fallacy of the decision made. 
In this case, the initial choice may be random, but 
the subsequent line of conduct will be quite natural.

An equally important effect — the effect of nega-
tive bait — is to introduce an additional choice 
opportunity only to capture the consumer’s atten-
tion (see Fig. 3) in order to impose on it the most 
profitable purchase for the seller. In the first variant, 
the consumer selects according to the classical 
price-quality scheme, in the second, the consumer 
usually chooses case A from any options, since he 
compares his preferences to an anti-bait (–A).

In other words, additional information may dis-
tract consumers from more important factors, and 
this can adversely affect consumer choice and make 
them make less profitable decisions.

Moreover, such phenomena as optimism, over-
confidence, availability heuristics, hindsight bias 
errors, turn out to be not just typical but also mass 
phenomena both in economic practice and in eve-
ryday life.
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An interesting point in the selection process 
is the relative probability. Depending on the con-
text, the circles in the centre seem to be different, 
although, in reality, they are absolutely identical 
(see Fig. 4). Behavioural researchers emphasise 
that this is how consumers make choices. The 
effect of relativity is closely related to the demon-
strative effect of consumption, consumers often 
imitate neighbours, friends, TV stars.

The widespread use of credit cards reveals 
the irrationality of human behaviour. Consum-
ers make a choice every day from several alter-
natives, and everyone, in principle, is able to 
assess the possible consequences of decisions 
made. People face constant trade-offs between 
current consumption and future consumption; 
Besides, the situation in which they are today 
depends mainly on the choices made in the past. 
Standard economic models of intertemporal 
decision-making assume that consumers choose 
the value of current and future consumption 
by discounting, which is consistent between 
two periods, regardless of when the consumer 
makes estimates. Behavioural economics argues 
that consumers value the present more highly 
than other periods. From here, they make short-
sighted decisions regarding savings and loans. 
These consumers may, for example, take a small 
loan today at a higher interest rate instead of 
a larger loan in a year at a lower discount rate.

In a general sense, the risk is an economic cat-
egory expressing relationships about achieving a 
certain degree of success (failure) in the imple-
mentation of its goals by a business entity, tak-
ing into an account controlled and uncontrolled 
factors of activity. Often the risk is understood as 
the probability of the occurrence of any event. If 

such an event occurs, three economic outcomes 
are possible: negative (loss, damage, loss), zero, 
positive (win, chance, profit). One can take this 
probability into account by streamlining the ex-
pected impacts according to the likelihood of their 
occurrence.

The risk we characterise as the unity of objec-
tive and subjective beginnings. On the one hand, it 
is generated by objective factors and exists inde-
pendently of the will and consciousness of people. 
On the other hand, the risk is associated with the 
choice of certain alternatives by a specific person, 
which bears in itself the stamp of individuality, 
psychological make-up, personal motives. The oc-
currence of risk is determined by the probabilistic 
nature of many processes, unforeseen, accidental 
circumstances, the multivariance of economic 
relations into that business entities enter. People 
usually make decisions in the absence of complete 
information and certainty. In such a situation, 
there is a risk that the desired result will not be 
achieved. With uncertainty, the probability distri-
bution of certain events is unknown. In this case, 
the estimated net benefit is calculated based on 
pessimistic, optimistic and intermediate estimates 
(George et al., 2017). Depending on the individual 
risk attitude, people make decisions that they 
consider to be correct.

Depending on the different attitude of consum-
ers to risk, there are several types:

Risk-takers — risk-averse, easy-to-take (as-
suming that the gain may be less than the initial 
payment);

Risk-neutrals — individuals that are neutral to 
risk (relying on expected gains);

Riskophobes — risk opponents (investing an 
amount strictly less than the expected income).

 

Fig. 2. The utility function in behavioural economics.

Source: Tversky & Kahneman, 1992, p. 313.

Fig. 3. The anti-bait effect when selecting from several 
alternatives.

Source: The author.
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In many cases, the risk is taken when external 
circumstances require it. However, most agents 
do not expect to get a big win and only seek to 
avoid losses. Often this leads to the choice of a 
slower, but more reliable course of action.

The empirical study of strategies for repay-
ment of multiple debts described in Psychological 
Factors of Multiple Debt Repayment Strategies 
(Gagarina & Goroshnikova, 2018) with 350 re-
spondents reflect six different decision-making 
groups depending on psychological traits and 
attitudes to risk (see Fig. 5):

Rational strategy is repayment of the debt, tak-
ing into account rational factors and only in that 
case a game is completed with a positive outcome.

Semi-rational respondents try to reduce the 
total amount of debt, their actions are analytical 
but still not totally rational, and they are more 
risk-taking higher curiosity and flexibility.

In terms of chaotic strategy, respondents have 
multiple errors in fulfilment of the task of pay-
ing off multiple debts; they are less open to new 
experience, not curious and flexible.

Aversive strategy respondents reduce the total 
number of arrears more typical for women than 
for men. Respondents make some mistakes.

Distributive respondents pay off all or some 
debts not wholly closing them.

Ignorance of small numbers. Respondents with 
a strategy for paying off debts ignoring small 
amounts turned out to be more benevolent.

Behavioural economics explains any economic 
phenomena on any scale through the lens of psy-
chology, rationality/irrationality and behavioural 
mechanisms.

Irrational beginning — the management of 
non-economic motives, irrational behaviour, per-
sistence in delusions, spontaneous determination 
to act, disorder, illogic. Irrationality, as an integral 
feature of economic behaviour, must be taken into 
account when modelling. Hence, the causes of the 
crisis: well-established ideas, changes in attitudes, 
approaches to business, loss of trust, a sense of 
justice, ignoring the role of abuse and the sale of 
low-quality products —  do not attach importance 
to stories interpreting economic mechanisms.

The behaviour of agents on the market is de-
termined by the irrational beginnings of a person, 
creating waves of optimism and pessimism. Be-
havioural economics is based on the axioms of 
a partial, but significant lack of understanding 

by individuals of the laws of market functioning, 
which is especially evident during periods of crisis. 
Individuals perceive only a small part of the total 
amount of information due to the complexity of 
the economic world. Therefore, despite the desire, 
they cannot make the optimal choice prescribed 
by theory.

Testing, interpretation of economic mecha-
nisms for any economic cycle, the ubiquity of 
application for different countries add a new di-
mension to existing models that are not able to 
explain the euphoria, which is replaced by pes-
simism. Economic reality includes many psycho-
logical variables that cannot be reflected using 
traditional models. Trust, honesty, optimism, ir-
rationality, motives of behaviour, opportunism, 
risk, viruses, etc., are the subject of behavioural 
economics, which ensures the effective manage-
ment of economic systems.

 

 

Fig. 4. Illustration of the principle of relativity 
in the selection process.

Source: https://epee.hse.ru. Accessed 03 April 2019.

Fig. 5. Representativeness of strategies.

Source: Gagarina & Goroshnikova, 2018, p. 60.
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2. Irrationality in the Process of Making 
Financial Decisions
2.1. The main problems of decision 
making associated with the assumption 
of “rationality”
The traditional approach to understanding indi-
vidual decision-making is based upon classical 
decision theory and the rational economic model. 
These were initially developed in economics, and 
they make certain assumptions about people 
and how they make decisions. The rational eco-
nomic model of decision-making (see Fig. 6) is 
still popular among economics scholars in sug-
gesting how decisions should be made. However, 
to understand its weakness it is necessary to list 
its assumptions and demonstrate how they fail to 
match up to reality (see Table 1).

The classical view of decision-making employs 
the concepts of rationality and rational decisions, 
in its discussions and prescriptions. Rationality is 
equated with scientific reasoning, empiricism and 
positivism; and with the use of decision criteria 
of evidence, logical argument and reasoning. Ra-
tional decisions are decisions which are based on 
rationality, that is, on a rational mode of thinking.

The classical view has now been accepted as 
not providing an accurate account of how people 
typically make decisions. Moreover, its prescrip-
tions for making better decisions have often been 
incorrect. Instead, contemporary cognitive research 
by psychologist has revealed how decisions are 
made based on heuristic models, judgements and 
tacit knowledge.

Descriptive models of decision-making focus 
on how individuals actually make decisions. Each 
decision made by an individual or group is affected 
by several factors. Some of these include:

Individual personality;
Group relationships;
Organisational power relationships and politi-

cal behaviour;
External environmental pressures;
Organisation strategic considerations;
Information availability (or lack of).
The aim of these models is to examine which 

of these factors are the most important, and how 
they interrelate before a decision being made. One 
of the earliest, and still among the most influen-
tial descriptive models, is the behavioural theory 
of decision-making. It was developed by Richard 
Cyert, James March and Herbert Simon. It is called 

“behavioural” because it treats decision-making as 
another aspect of individual behaviour. For example, 
if a research study interviewed brokers who bought 
and sold shares in the stock market to determine 
what factors influenced their decisions, it would be 
an example of a descriptive approach to decision-
making. It is also sometimes referred to as “adminis-
trative model”, and it acknowledges that, in the real 
world, those who make decisions are restricted in 
their decision processes, and therefore have to settle 
for a less than an ideal solution. The behavioural 
theory holds that individuals make decisions while 
they are operating within the limits of bounded 
rationality. Bounded rationality recognises that:

The definition of a situation is likely to be in-
complete

It is impossible to generate all alternatives

Fig. 6. Rational economic model of decision-making.

Source: Buchanan & Huczynski, 2017, p. 312.
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Impossible to predict all the consequences of 
each option

Final decisions are often influenced by personal 
and political factors.

The effect of personal and situational limitations 
is that individuals make decisions that are “good 
enough” rather than “ideal”. That is, they “satis-
fice”, rather than “maximise”. When maximising, 
decision-makers review the range of alternatives 
available, all the same time, and attempt to select 
the very best one. However, when satisficing, they 
evaluate one option at a time in sequence, until 
they alight on the first one that is acceptable. That 
chosen option will meet all the minimum require-
ments for the solution but may not be the very best 
(optional) choice in the situation. Once an option 
is found, decision-makers will look no further. The 
contrast between the rational decision-making 
described previously, and the bounded rationality 
discussed here is shown in Table 2.

Prescriptive models of decision-making recom-
mend how individuals should behave to achieve 
the desired outcome. It makes the classical model 
described earlier, also a prescriptive one. Such 
models often also contain specific techniques, 
procedures and processes which their support-
ers claim will lead to more accurate and efficient 
decision-making. They are often based on obser-

vations of poor decision-making processes, where 
key steps might have been omitted or inadequately 
considered. They are developed and marketed by 
management consultants as a way of improving 
organisational performance through improved 
decision-making.

Victor Vroom and Philip Yetton developed one 
of the best known prescriptive models of decision-
making, later expanded by Vroom and Arthur Jago. 
The focus is on decision-making situations, and 
on seven factors to identify the decision-making 
style that is likely to be most effective in any given 
case. It focuses on decision style, concerning how a 
leader decides in a given decision situation, rather 
than what a leader chooses to. It also concentrates 
on subordinate participation —  the appropriate 
amount of involvement of the leader’s subordinates 
in making decisions. The model consists of three 
main elements:

Decision participation styles.
Diagnostic questions with which to analyse de-

cision situations.
Decision rules to determine the appropriate 

decision participation style.
Two key concepts underpinned the model — 

quality and acceptability. The quality of the deci-
sion relates to it achieving the aim; the cost of its 
implementation; and the time taken to implement 

Table 1
Rational economic model assumptions and reality

Assumption Reality

All alternatives will be considered

Rarely possible to consider all alternatives since 
there are too many
Some alternatives will not have occurred to the 
decision-maker

The consequences of each alternative will be 
considered

Impractical to consider all consequences
Impractical to estimate many of the consequences 
considered
Estimation process involves time and effort

Accurate information about alternatives is available 
at no cost

The information available is rarely accurate, often 
dated, and usually only partially relevant to the 
problem
It costs money to be generated or purchased
Decisions have to be made on incomplete, insufficient 
and only partly accurate information

Decision-makers are rational beings

Individuals lack the mental capacity to store and 
process all the information relevant to a decision
Frequently they lack the mental ability to perform the 
mental calculations required

Source: Buchanan & Huczynski, 2017, p. 314.
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it. The acceptability of the decision refers to sub-
ordinates and anyone else either affected by the 
decision or who has to implement it. Leaders and 
managers generally select the highest quality deci-
sion that is acceptable.

An explanatory model of decision-making looks 
at what decisions were made and aims to explain 
how they occurred. For example, there are studies of 
military fiascos which examine why generals took or 
failed to take, certain actions. Often these made by 
teams have also been studied using concepts from 
the group level of analysis such as groupthink and 
group polarisation. Decisions such as whether to 
acquire or merge with another company have drawn 
upon the theories of conflict, power and politics, 
and have been explained at the organisational level.

The judgement heuristic and biases model repre-
sents the current thinking in decision-making. The 
studies have highlighted the limits to rationality 
and introduced the concept of bounded rationality. 
What else might affect the individual who makes 
decisions? Decision-making involves choice, and 
choice requires both careful thought and much 
information. Excessive information can both over-
load and delay. Many managers believe that making 
the right decision late is the same as making the 
wrong decision. Hence the process is speeded up 
by relying on judgement shortcuts called heuristic.

Decision-making using heuristics can be consid-
ered as a separate model and one that represents a 
further step away from the classical model. Robert 
Cialdini identified the decision-making biases and 
heuristics that could be used by individuals to influ-
ence the decisions made by others. He called them 

“weapons of influence”:
Contrast. This bias of human perception affects 

the way that we see the difference between things 

that are presented one after another. If the second 
item is somewhat different than it actually is. If you 
lift a light object first, and then a heavy object, the 
latter will appear than it actually is.

Reciprocation. A basic norm in society is recip-
rocation, that is, one person must try to repay in 
kind in the future, what another has provided them 
with in the past. We are socialised from childhood 
to abide by the reciprocation rule or suffer social 
disapproval and a feeling of personal guilt. Such re-
ciprocation leads to concession-making and allows 
different individuals’ initial, incompatible demands 
to become compromised so that they finally work 
together towards common goals.

Commitment and consistency. Commitment is a 
state of being in which individuals become bound 
to their actions, and through these, to their beliefs. 
Commitment sustains action in the face of difficul-
ties. In these circumstances, it is behaviour which 
is being committed. It represents a visible indicator 
of what people are and what people intend doing. 
After taking an initial decision, people will adjust 
their attitude to make it consistent with their ac-
tion, and become committed to it.

Social proof. People decide what to believe or 
how to act in a situation by looking at what others 
believe and do. In case of uncertainty and ambiguity, 
they observe and follow others, especially those they 
perceive to be similar to themselves. Such similar-
ity is defined in terms of status, social background, 
dress, manner or language. Market research sug-
gests that 95 per cent of people are imitators, and 
only 5 per cent of people are initiators.

Liking. We enjoy doing things for people we like. 
That liking encourages us to comply with their re-
quests. The liking bias is so powerful that the person 
concerned does not even have to be present for it to 

Table 2
Rational decision‑making and bounded rationality contrasted

Rational decision‑makers… Bounded rationality decision‑makers…

Recognise and define a problem or opportunity 
thoroughly

Reduce the problem to something that is easily 
understood

Search for an extensive set of alternative courses of 
action, gathering data on each

Develop a few, uncomplicated and recognisable 
solutions, comparable to those currently being used

Evaluate all the alternatives at the same time Evaluate each alternative as it is thought of

Select and implement the alternative with the most 
value (maximise) Choose the first, acceptable alternative (satisfice)

Source: The author, based on Kahneman, Diener, & Schwarz, 2003.
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be activated. Often, just the mention of a friend’s 
or mutual acquaintance’s name will be sufficient.

Authority. Each of us has a deep-seated duty to 
authority and will tend to comply when requested 
by an authority figure. Since the opposite is anar-
chy, we are all trained from birth to believe that 
obedience to authority is right. The strength of 
this bias to obey legitimate authority figures comes 
from systematic socialisation practices designed to 
form in people the perception that such obedience 
constitutes correct conduct. Different societies vary 
its terms of this dimension.

Scarcity. Things and opportunities that are dif-
ficult to obtain are more valued. We use information 
about an item’s availability as a shortcut to decide 
quickly on its quality. As things become less avail-
able, we lose freedoms, and since we hate this, we 
react against it and want these things more than 
dimension.

As individual decision-makers, we all use judge-
ment heuristics to reduce the information demands 
placed upon us. Considerable mental activity is 
saved by summarising past experiences into the 
form of heuristic and using them to evaluate the 
present problems. Similarly, managers in organisa-
tions substitute such simplifying strategies to save 
having to collect complex information and analyse 
it. While helpful in many situations, heuristics can 
lead to errors and systematically biased judgements. 
Although the three main biases have been discussed, 
many other errors, fallacies and biases exist. People 
have ideas about the order, randomness, chance and 
so on. Studies have shown how peoples’ judgements 
become biased and hence, less rational.

2.2. The main mistakes made 
on the stock market
Adherents of the classical theories of financial 
markets against the researchers of irrationality 
in financial markets have always heard many ac-
cusations. Most of them consisted in the fact that 
the facts of the irrational, ineffective behaviour of 
operators in the market are unsystematic in na-
ture and, ultimately, are regulated and levelled 
by the rest of the market. Is it really so? Does the 
market really have the ability to swallow a non-
standard investment activity? Or does it func-
tion with systematic errors that investors are not 
aware of, who are influenced by the same devia-
tions? To understand this crucial issue, scientists 
in the field of behavioural finance conducted a 

considerable amount of research. Empirically, it 
was proved that when they find themselves in sit-
uations where they need to make an investment 
decision or to make a prediction, operators in the 
market tend to make the same mistakes repeated 
from one time to another.

As such, the effects, which will be discussed below, 
do not have any market pegs. They take place in any 
stock market, be it the USA, Russia, or the other side. 
They are determined by the stereotypes of financial 
thinking, the lack of necessary diversification of 
financial knowledge, in some cases, the routine of 
the work performed, and, consequently, the nar-
rowing of the skills used and the required amount 
of knowledge. All this leads to the fact that most of 
the operators, regardless of a national peg, get into a 
situation when the methodology they use is not ap-
plicable for making a successful investment decision.

Many investors do not anticipate what impact 
they may have on the results of their investment 
activities. As a source of collecting, analysing and 
processing large amounts of information a person 
without loss of quality, a person does not fit very 
well. This position of many scientists is reflected 
in practice when time after time, a person shows 
his inability to process numerical arrays and make 
the right investment decisions.

Some behaviourists believe that this phenom-
enon is caused by the fact that in the modern digital, 
information space, a person lives by entirely differ-
ent laws than his ancestors, who lived thousands of 
years ago and the main choice for them lay in the 
area of their natural, biological needs and needs. 
This position may seem absurd, but it undoubtedly 
has the right to life, because, as practice shows, the 
individual is still inclined to use the mechanisms of 
dismemberment and simplification of information 
used by our ancestors. The concrete way in which 
these mechanisms of a person’s adaptation to the 
problem before him are expressed and what results 
their use leads to will be discussed later.

When carrying out financial activities, there is 
always uncertainty on a scale. It is almost impos-
sible to take into account the totality of factors that 
determine the functioning of a process, whether it 
is pricing or risk identification. To be able to apply 
any measures to minimise the effect of uncertainty 
on the processes, one should calculate the prob-
ability of occurrence of a particular event.

However, financial market participants use vast 
flows of information in their work and make their 

The Use of Theory and Methods of Behavioural Economics in the Process of Making Financial Decisions



61

decisions according to them, and the calculation 
of the exact probability becomes a very laborious 
process. Again, if this process is accelerated by re-
ducing the number of factors taken into account, 
then the final value of the probability of an event 
occurring will only be approximate and not capable 
of reflecting the real chance of a particular event 
occurring.

In such cases, many operators take a different 
route to avoid substantial labour costs. Moreover, 
the determination of the probability for operators 
becomes dull, and it becomes possible to apply 
this method to future similar situations. The ease 
of application of the heuristic approach and ap-
plication determines the breadth of its distribu-
tion in the financial and domestic environment.

The heuristic approach is to apply any operator 
skills, be it his previous experience, sensations or 
expectations to solve problems, usually requir-
ing the use of more complex mechanisms for its 
solution.

The efficiency of heuristics directly depends on 
the situation in which it is applied. Some are quite 
effective; others are the opposite. Concerning fi-
nancial markets, it can be assumed that heuristics 
are not a rational solution. There are three types 
of heuristics most commonly used:

1) Access heuristics
2) Representative heuristics
3) Heuristics of fastening and adaptations.
Considering the heuristics of representative-

ness, one must, first of all, determine the essence 
of this concept. This heuristic is a judgment about a 
process or person based on stereotypes. The danger 
of frequent use of this heuristic is that representa-
tiveness initially ignores some factors that most 
often are decisive in making the right decision or 
judgment.

These factors include:
A) Misconception about the chance
B) Insensitivity to basic probabilities
C) Insensitivity to predictability
D) Insensitivity to sample size
E) The illusion of significance.
Let us briefly consider these factors in turn. The 

misconception of a chance is because many opera-
tors believe that if there is any random process, 
then the generation of events by them in a long 
and short period will be identical. It is wrong. An 
example is a coin flip, an example of a classic and 
vividly demonstrating an incorrect interpretation 

of a chance. At the subconscious level, many believe 
that a sequence of eagle-tail-eagle-tail-tail is more 
likely than a tail-tail-tail-eagle-tail.

Mathematically, this statement has no basis, 
since the subsets of a process do not always bear 
the characteristics of a common set. They can cause 
serious deviations, which are only aggravated by 
the small sample size.

Because of this phenomenon in the financial 
markets, there are two effects, the effect of the 

“hot hand” and the “player’s delusion”. The first 
is to re-evaluate one’s capabilities because of the 
consistent onset of operator-friendly events that 
were generated by a random process. As a result, 
this leads to de-mathematisation when making 
important investment decisions and losses.

The second, “the player’s delusion” is the opin-
ion formed by the operator that the chance is a 
self-regulated value, and at certain predetermined 
intervals, each deviation in one direction will be 
levelled by movement in another.

These effects are the result of not understanding 
the law of large numbers. Kahneman and Tversky 
gave this phenomenon the name of the “law of 
small numbers”, which says that people will con-
sider even small samples to be representative of 
those from which they are derived.

Insensitivity to basic probabilities. The next factor 
that is not taken into account when using repre-
sentativeness heuristics is the size of the initial 
probability of an event. It would seem, how can a 
person, evaluating various scenarios, not take into 
account the most fundamental information. It is 
empirically proven to be possible. To do this, let’s 
consider one study (Kahneman, Slovic, & Tversky, 
1999) conducted by scientists to confirm the exist-
ence of this systematic error.

Were randomly recruited respondents who were 
asked to determine the profession of a person by 
his characteristics. One respondent was told that 
in a sample of 100 people, 70 were lawyers, 30 
were engineers, and other respondents, on the 
contrary. For example, the following characteristic 
was proposed: “John is 29 years old. He is married 
and has no children yet. Active and purposeful, 
he is satisfied only with success, and constant 
movement forward. He is highly respected by his 
colleagues.”

As can be seen, no specific information indicat-
ing John’s occupation was provided, therefore, the 
likelihood that he is a lawyer or engineer should 
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remain unchanged within the previously specified 
ratio. As a result of the study, it turned out that both 
groups of respondents indicated approximately the 
same probability that this person is a lawyer — 0.5. 
Initial probabilities were ignored. But it should 
be noted that such results were achieved only in 
cases when the respondent was provided with ad-
ditional information that did not carry any useful 
information. If there was none, the respondents 
were close to real probabilities by their estimates. 
This phenomenon has been confirmed several times, 
both through research among ordinary respondents 
and among professional market participants. As a 
conclusion, one can say that a person objectively 
assesses probabilities only when he has only the 
basic necessary information. In a situation where 
the operator has any additional pseudo-information, 
his ability to correctly assess the possibilities of de-
veloping a certain process is reduced to a minimum.

Insensitivity to predictability. Quite often, opera-
tors in financial markets are faced with the task of 
predicting the size of any quantities, whether it is 
the price of a stock, the size of profits in the future, 
the demand for any services. In this case, without 
having the ability to quickly and mathematically 
calculate these values, the operator gives his picture 
of the development of events, using the moment 
information about the object of forecasting.

It is possible to take as an example the situation 
when a person has a description as issuer, with-
out specifying specific indicators of its activity. Of 
course, if the description of this company is positive, 
any person will consider the future high profits of 
this company more representative than the losses. 
And, accordingly, vice versa.

Here lies the analyst error. Based on what it is 
possible to give a high assessment of the future 
results of the enterprise, without having math-
ematical tools and current performance indicators?

Insensitivity to sample size. One of the most com-
mon mistakes, partly described earlier, is the sub-
stitution of the law of large and small numbers in 
the mind of an individual. Because of this, there are 
often cases when errors occur in the prediction of 
all sorts of phenomena. Insensitivity to sample size 
is one of the factors that characterise the heuristic 
of representativeness. Take an example. If the task 
is to determine the likelihood that the average 
height of randomly selected ten men will be 180 
centimetres, it is quite natural to apply in this case 
information about the average of these indicators 

among all men in general. It turns out that, statisti-
cally, the respondent denies the possible deviation 
of this sample, about which he has no information, 
and uses his empirical data to determine the prob-
ability in a situation where he is not able to reliably 
determine the probability. Thus, as a result of the 
experiment, the probability data obtained from 
respondents were approximately equal for samples 
of 10, 100, and 1000 people.

In addition to this common aspect of forecasting, 
there is also a phenomenon called the “conserva-
tism effect”. We give an example clarifying its action.

In 1968, this effect was studied by the Ameri-
can scientist Ward Edwards in his paper (Edwards, 
1968). And there he gave the results of the next 
experiment. Suppose we have two bags, in each of 
which there are 1000 chips, in one of them there 
are 700 red and 300 blue, in the other — 700 blue 
and 300 red. If we take a coin and throw it to de-
termine the bag that we take for the experiment, 
then the probability that we take the bag with the 
prevailing blue chips is 0.5. Then, the respondent 
needs to determine the probability that this bag is 
really with 700 blue chips, provided that of the 12 
elongated chips, 8 were blue, and 4 red. Naturally, 
the probability that this “blue” bag is now higher 
than 0.5. If you give a probability of this equal to 0.7 
or 0.8, then you fall into the group of the majority 
of respondents, and the majority is wrong in your 
assessment. The exact probability is 0.97.

The illusion of significance. In light of the above, it 
is already clear that people often abuse the reduc-
tion of the outcome of the forecast to the descrip-
tion of the process. And the operator’s confidence 
is the higher, the higher their similarity. Therefore, 
if there is an opportunity to identify the process 
and its result, then the operator will always do it, 
regardless of the quality, completeness and statute 
of limitations of the description of this process.

The last moment is especially remarkable. Even 
if the operator is aware that the description of the 
process by which he needs to make a prediction, is 
lagging behind reality or contains any distortions, 
to save time, which he, he believes, can spend on 
other matters, he will often ignore this moment 
will give a prediction as if this information did not 
exist. It is this moment when the investor is so 
confident that he evaluates the uncertain process 
according to his description despite the scarcity 
of information on it and is called the “illusion of 
significance”.
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Based on the preceding, we can conclude that it 
is rare when an investment decision is truly justified. 
Most often, the aforementioned heuristics are used 
for this. However, there is an effect of even deeper 
primitivistic of the investment choice. This effect 
is called the home bias.

It is quite natural that in everyday life, people 
rely on verified information, use things they are 
used to. If the individual is given a choice between 
using two things-substitutes, one of which is well 
known to him, then most often the choice will be 
made towards the latter.

This behaviour is also present in financial mar-
kets. According to statistics, market participants in 
different countries invest their money in the assets 
of the state of which they are citizens. Forming 
his portfolio from any national instruments, the 
investor naively believes that he is well-diversified, 
which is wrong. It would be reasonable to say that 
it is necessary to diversify a portfolio based on con-
siderations of the share of different countries in 
the global financial market.

Let us take the example of a domestic investor. 
According to the above principle, at first glance, it 
appears that it is better not to invest money in the 
Russian stock market. Of course, this is not the case, 
especially in the case of limited investment funds. 
However, according to the theory of portfolio in-
vestment, a set of assets from one investor cannot 
be called fully diversified. After all, all the papers of 
one national market are equally affected by country 
risk, which was especially clearly demonstrated by 
the crisis in the United States. Let this example be 
in some way unique, because the collapse in the 
United States has pulled other markets along with 
itself, but it is vividly demonstrating the essence of 
national diversification. Financial crises in different 
countries are not always related in time, and when 
constructing a portfolio of securities of the leading 
stock markets of the world, this will allow insuring 
against the loss-making of the entire portfolio.

Many operators in various segments of the fi-
nancial market in one way or another overestimate 
their ability to predict a particular event. Faced in 
practice with the phenomenon for which they ob-
served and about the features of the development 
of which they had some idea, investors often use 
the ultimate significance of this process to work 
out a hypothesis. That is, they build their model 
for the development of this process, which is not 
always true.

The investor, having obtained the result, is trying 
to integrate this value into the existing information 
system. Having laid out the processes that affected 
the outcome, the investor understands the weight 
of each of the factors in the final result. He becomes 
all clear, especially if he knows the methodology. 
The thought arises that, as it should be thought, the 
investor could predict the same outcome until the 
moment when its value would be known.

This deviation is dangerous because, as a rule, 
such situations are used by the investor to make 
a “routine” out of it, that is, to use the experience 
gained to apply to future situations.

It begins to bring negative consequences as soon 
as the evaluation methodology starts to lose sight 
of any factors affecting the outcome. This deviation 
at the micro-level of the investor takes place at the 
beginning of his activity, then it decreases to the 
extent of his influence on the activity, and after a 
more or less long period, he begins to influence 
his work as he gains experience in a certain area 
and, therefore, the investor’s excessive confidence 
in his ability to predict the outcome of a process.

To materialise the concept of “excessive self-con-
fidence” and give it a financial justification, consider 
some statistical data on the US stock market and 
try to identify the relationship of its revaluation 
and financial results from this effect.

In 2001, scientists Brad M. Barber and Terrance 
Odean (2000) conducted a statistical study of the 
financial activities of 38,000 households operating 
in the securities market to buy and sell these securi-
ties through broker companies. The sampling period 
was six years and was carried out from 1991 to 1997.

In the standard practice for the analysis of trad-
ing activity is used an indicator called the “an-
nual turnover of the portfolio”. It is measured as 
a percentage and shows what proportion of the 
securities portfolio was sold and replaced with other 
securities. For example, an indicator of 50 per cent 
indicates that exactly half of the stock portfolio 
has been sold. If the figure is 250 per cent, then 
this means a double updating of the portfolio and 
the subsequent replacement of another half of the 
portfolio assets replaced.

For a deeper structure of the study, they intro-
duced gender and family divisions; as a result, there 
were four groups: single men and women, married 
men and women.

For single men, the annual portfolio turnover is 
85 per cent, for married men, 73 per cent, for mar-
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ried women, 53 per cent, for single women, 51 per 
cent. One can see how much lonely men develop a 
trading activity. Only 15 per cent of their securities 
in the portfolio per year were found by men from 
this group to be suitable for themselves and their 
investment strategy. However, one should note 
that since the rates are annual, it is quite possible 
that for the next year, those papers were replaced 
in the investment portfolio by others.

For the interrelation of gender, self-confidence 
and financial performance indicators, it is necessary 
to consider the study of Odean and Barber (2000) 
concerning the connection of trading activity with 
the financial result. For this purpose, 78,000 house-
holds that used brokerage services were included 
in the sample.

First of all, the meaning of trading in the stock 
market for a single investor is the extraction of 
income. At the same time, since the investor uses 
the paid services of a broker, then he faces the need 
to cover and commission. The size of the commis-
sion, of course, varies depending on the number 
of transactions initiated by the client. So, more 
deals — more commission. And the profit from 
resale should also significantly exceed the size of 
the broker’s commission. And, accordingly, it is 
logical to assume that the yield from active trad-
ing should exceed the yield from passive portfolio 
management, that is, buy and hold strategies.

Investors from the sample were ranked by the 
rate of updating the securities portfolio into five 
groups, 20 per cent of investors in each. The first 
group, with the least high rate of renewal, is about 
2.4 per cent per year. The last, for the most active 
group, an indicator of annual portfolio renewal 
held at the level of 250 per cent. For these groups, 
the average yearly rate of return was calculated. 
For all five groups, the yield was close to or equal 
to 18.7 per cent.

It turns out that all efforts to select paper, buy, 
and sell securities are in vain, without bringing 
additional returns that justify the high costs of 
active portfolio management. Moreover, this is a 
return that does not include transaction costs, taxes 
and other costs. After deducting payments due in 
all groups, it was found that the net yield for the 
group with the lowest renewal rate is 18.5 per cent, 
and for the most active, 11.4 per cent. The differ-
ence of 7.1 per cent per annum is a considerable 
amount, especially if you make a differentiation 
by the number of sums used for investment. The 

difference of 7 per cent per annum from $ 10,000 
and $ 500,000 is incommensurable.

In addition to the purely quantitative problems 
considered, excessive trading activity leads to dif-
ficulties of a qualitative nature. Another mini-study 
was conducted on the most active trading group. 
The average yield of the paper sold and purchased 
for this group was determined for four months and 
one year. It turned out that the paper sold would 
have yielded a yield of 2.6 per cent for investors 
from this group for four months, while the pur-
chased one would be 0.11. In one year, the loss of 
profitability from such an operation is 5.8 per cent.

This phenomenon suggests that the most ac-
tive investors tend to sell even the most profitable 
of their assets in favour of low-quality securities. 
We would repeat that this study did not take into 
account the lots of purchases and sales of securi-
ties, but only the focus of the transaction and the 
characteristics of the papers participating in it. 
Potentially profitable securities in practice turned 
out to be assets of worse quality than those that 
were sold earlier.

Accordingly, very often increased investment 
activity affects the highest-quality securities for 
portfolio renewal, which most negatively affects 
the financial result. Excessive self-confidence in 
the financial market is manifested in the form of 
a biased assessment of the risk associated with the 
activities of the investment operator. As a rule, there 
is an overestimation of the favourable outcome for 
an operator of an event, and an underestimation 
of a negative one.

That is, recalling that the group of single men 
correlates with the rate of portfolio renewal at 85 
per cent with the group of households whose re-
turns are at the level of 11 per cent per annum, it is 
logical to assume that the lower returns for them 
turn into less risk. It is a consequence of Markow-
itz’s theory, the classical rule of any market, higher 
profitability should be sought in riskier assets, and 
vice versa. However, is this true in this particular 
case? The use of the coefficient of beta, as the in-
dicator characterising the risk of a portfolio, turns 
out that single men have the highest beta coefficient 
and single women the lowest, that is, the papers 
are weakly correlated with the market movement.

It turns out that by buying papers with a higher 
risk, investors acquired low returns. It is since op-
erators from this group had a high share in their 
portfolios of recently emerged companies, so-called 
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small stocks, which, due to the characteristics of 
the organisation of their issuer, have a risk higher 
than the market average. Shares of such companies 
are acquired in anticipation of their rapid growth, 
which is not guaranteed by anyone. A rational in-
vestor seeks to limit the share of such securities in 
his portfolio, at least until he is convinced that a 
particular security paper is reliable in terms of risk 
and attractive in terms of its profitability.

It is where the relationship between gender, 
risk acceptance, over trading and financial results 
are revealed. Apart from the need to sufficiently 
diversify the portfolio, single men, who share the 
greatest trading activity, tend to sell their most 
liquid and high-quality securities in favour of small 
company stocks, hoping for a big gain, but in fact 
receive higher risk for low returns, which is even 
lower than the strategy of passive paper holding. 
In itself, the knowledge that overtrading leads to a 
final financial result that is less than the result of 
passive portfolio management of many scientists 
plunged into shock, but in addition to this, the re-
lationship between overtrading and gender factor 
further enhances the impression of the results of 
empirical research by scientists.

2.3. The main problems of management 
performance
If an investor understands that his knowledge of 
the stock market and micro control is not enough 
to effectively invest in securities, more often, he 
transfers his money to the funds in trust manage-
ment. At the same time, as a rule, they choose a 
fund that meets its investment preferences, the 
concepts of the risk/return ratio. After that, one 
could say that in the future, the funds will gener-
ate flows with precisely those characteristics that 
the founder of trust management expects.

However, it is not so. Unfortunately, the work of 
management companies is also extremely suscep-
tible to individual behavioural deviations, which 
will be proved further by the example of a similar 
situation in the US market. The fact is that it is in 
trust management that the ineffectiveness of an-
other concept of efficient markets about investor 
rationality is most clearly manifested. A rational 
investor equally avoids risk in loss situations and 
profit situations. In practice, the acceptance of risk 
in these situations is asymmetric.

For the representativeness of the experiment, 
Kathryn Sullivan (1997) invited to participate in 

an experiment to identify the characteristics of 
making financial decisions to 119 managers, each 
of whom had 20 years of experience in the finan-
cial sector and for at least six years occupied his 
current place. As a result, 96 financial managers 
took part in the experiment. Each of them had a 
task to choose two alternatives in five different 
situations, and the managers were warned that 
there was no right option; therefore, they ensured 
the originality of their investment decision dur-
ing the polarisation of the experiment to the real 
market situation.

1) In the first experiment, the respondents were 
tasked to decide the condition of a probable loss of 
600 thousand dollars. Managers in the condition of 
realisation of profits had the choice to save $ 200 
in the first case or with a probability of 1/3 to save 
all 600 thousand, and with a probability of 2/3 to 
lose them.

Managers in the condition of realisation of losses 
were asked to choose

A) Lose 400 thousand dollars
B) With a probability of 1/3 not to lose anything, 

and with a probability of 2/3 to lose everything.
As you can see, the conditions for managers 

in terms of losses and profits are the same, with 
a difference only in the formulations. That is, in 
principle, there should be no difference in making 
an investment decision. However, according to the 
results of the experiment, 63 per cent of managers 
in the condition of profits chose a guaranteed profit, 
but in the situation of the realisation of losses as-
sumed the risk (75 per cent).

2) The second experiment was intended to re-
veal the features of decision making in situations 
where the magnitude of profits or losses is greater. 
And again, the same tendency was observed as in 
the previous experiment, in terms of profits about 
78 per cent avoid risk, in terms of losses the same 
72–77 per cent assume this risk. There was again 
asymmetry of risk.

3) In the third experiment, the goal was to find 
out how the respondents react to risk, if they are 
given a different formulation of the problem, in 
terms of costs and costs. The appearance of this 
experiment is due to the desire to find out how 
much the manager links the costs with the profit 
from them. If he equates them to losses, then ac-
cording to previous survey data, we can expect to 
assume the risk. If, on the contrary, conservatism 
regarding risk should be expected.
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Managers were divided into two groups: one 
was proposed the wording in terms of profits, the 
other —  in costs. Profitable wording narrated about 
product A, which is in steady demand in the market, 
and which with a probability of 100 per cent will 
bring 420 thousand dollars in its production. There 
is also a product B, which with a probability of 75 
per cent will bring 520 thousand dollars, and 25 per 
cent — nothing.

The wording in terms of costs offered respond-
ents the successful completion of the project with 
any choice, but in the first case it was necessary to 
spend an additional 420 thousand dollars to complete 
the project, and another with a probability of 75 per 
cent would require an even higher amount — 570 
thousand, but at the same time 25 per cent of cases 
no additional cost is required. Again, we see the sym-
metry of the construction of the problem with the 
difference of formulations. According to the results 
of the experiment, 88.2 per cent were avoided in 
terms of risk profits, and 62 per cent in terms of costs.

Contrary to the results of the first two experi-
ments, in unprofitable terminology, the percentage 
of risk managers is much lower. Costs reduce the 
financial result from the investment activity of the 
manager. But, since the experiment clearly states that 
the result will be positive in any case, the respondents 
choose the risk-free option. In this particular case, 
risk avoidance is excessive. Therefore, risk-taking by 
managers is demonstrated when the probabilities of 
losses and gains from the adoption of any investment 
policy are formulated and mathematically calculated.

4) In the fourth experiment, the task was to 
choose one of two investment opportunities, and 
both in terms of profits and in terms of costs, the 
net profit, in any case, was equal to 325 thousand 
dollars. Profitable wording was slightly modified 
and sounded like investment returns, and accord-
ingly changed the wording in terms of costs.

In terms of profits: there is a product A, which is 
in constant demand, and which will bring 575 thou-
sand dollars in the case of the choice of its produc-
tion. There is also commodity B, which has recently 
appeared on the market and the boundaries of the 
demand for it have not yet been precisely defined. 
However, after marketing research, it turned out 
that with a probability of 70 per cent in its produc-
tion, you can get 665 thousand dollars, or with a 
probability of 30 per cent — 365 thousand dollars. 
Both those and other options demand additional 
investments at a rate of 250 thousand dollars.

In terms of damages, as usual, identical con-
ditions were proposed, otherwise formulated. It 
was said that with any choice, the project will 
be successful and will bring 575, etc., the differ-
ence is only in the volume of funds required for 
additional investments. In the first variant, an-
other 250 thousand dollars must be spent on the 
completion of the project, in the second with a 
probability of 70 per cent — 160 thousand dollars, 
30 per cent — 460, etc. Again, the same conditions 
cause imbalances in the investment decisions of 
financial managers. In terms of profits, 21.6 per 
cent took the risk, 78.4 per cent avoided. Respec-
tively, in terms of losses — 38.2 per cent and 61.8 
per cent. As you can see, most investors chose to 
avoid risk, that is, in the wording of profits, to get 
a guaranteed profit, and in the case of costs, it is 
guaranteed not to spend more.

5) In the fifth experiment, researchers still put 
respondents in the conditions for the realisation of 
profits and costs. In the formulation of profits, the 
terms were set in such a way that it is possible to 
choose between two alternatives, for which with 
a 70 per cent probability there will be a high level 
of market demand and 30 per cent a low one. The 
difference between the projects is only in absolute 
values of the profits that the manager will receive. 
In the case of high demand for the goods, he makes 
a profit of 465 thousand dollars, but if the demand 
for the goods is small, then their size will be 155 
thousand dollars. Alternative commodity B has a 
less profitable ability depending on market condi-
tions. With high demand, the manager receives 384 
thousand dollars, with low — 344 thousand dollars. 
The deviation of the first alternative is higher and 
much more to be a representative for identifying a 
disposition to risk. The choice of the manager of the 
second option is pure risk avoidance.

Managers in terms of the implementation of 
losses were requested, at the request of state regu-
latory authorities, to consider two options for recy-
cling, which are produced by the company manager. 
The first option implies a 70 per cent chance that it 
will take 465 thousand dollars; 30 per cent — 155 
thousand dollars. Alternative B offers a 70 per cent 
chance of a cost of 384 etc., 30 per cent — 344 etc. 
As in all previous experiments, the conditions are 
identical, and the difference is expressed only in 
the formulation.

According to the results of the experiment, 
in terms of profits, 86.5 per cent of respondents 
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avoided risk, accepted — 13.5 per cent. In terms of 
costs, the choice of respondents was divided ap-
proximately equally, accepted the risk of 51.4 per 
cent, chose to avoid, 48.6 per cent.

For the first time during the five studies, the 
share of investors who take over and who refuse to 
take risks is approximately equal in terms of losses. 
However, this is because the losses are encoded in 
the form of the requirement of government agen-
cies. In a normal situation, it is difficult to expect 
large profits from the recycling of your waste.

It is real, to a certain extent, representative data 
obtained from top managers of management com-
panies. These data, in the same way, can show us 
the degree of the irrationality of investment activ-
ity of funds in the USA, empiricism that cannot be 
interpreted ambiguously because the research con-
ditions for managers were given the simplest ones. 
Asymmetry in decision making is apparent, and it 
can be said with absolute certainty that having, at 
least, approximately similar alternatives in a real 
situation, the financial result from the investment 
decision would be even worse, because, in addi-
tion to individual behavioural deviations, noise 
information is added, erroneously interpreted by 
the manager because of its uselessness.

In fact, the mechanism of transferring funds to 
trust management, their multiplication, and the 
management of funds in the management company 
in any American, Russian (Russian in particular) and 
any other market is entangled in a strong network 
of irrationality or rather a cognitive irrational-
ity. Let us start with the clients of mutual funds. 
What is the potential customer guided by when 
choosing the right fund? The ratio of risk/return, 
performance, recommendation, reputation. Of all 
this spectrum of factors, the first is more or less 
determining. Recommendations and advice are not 
any reliable information, because they come from 
a person subject to deviations and biased judg-
ments to the same extent as the client. Informa-
tion on performance indicators in various sources 
sometimes differs significantly, and therefore they 
are de facto nothing more than noise information, 
suitable only for compiling the most generalised 
picture of the foundation’s activities. This behaviour 
has nothing to do with rational investment. Yes, 
and managers of funds of any market due to the 
nature of the activities are very susceptible to the 
influence of cognitive deviations. There are seven 
main problems of investing in various funds:

1) Forecasting. There is a tremendous amount 
of evidence that it is impossible to accurately pre-
dict any outcome of a process that is remote in 
time. And despite this, the market is fed up with 
all sorts of forecasts, analysts, and other unreliable 
information.

The reason for this lies in many factors, among 
which are excessive self-righteousness, excessive 
optimism at certain stages of the financial mar-
ket. Forecasting is now one of the foundations of 
financial activity, without which practice cannot 
be imagined. It turns out that despite the fact that 
the overwhelming majority of market participants 
are mistaken in their forecasts due to both the sys-
tem’s inability to determine the price of an asset 
in the most accurate way in the future, and due to 
the imperfection of the methodology they use, it’s 
still everyday mass media on financial markets are 
filled with regular attempts to predict the outcome 
of any process. It may seem meaningless. In no 
case should we forget that the forecast is noise, no 
more than someone’s personal opinion on what is 
happening, suitable only for familiarisation, the 
formation of his own opinion, and not for copying 
and applying in his investment activity.

Figures 7 and 8 clearly show the quality level of 
analysts’ forecasts for values of different nature. The 
first graph shows the forecasts of experts regarding 
inflation using the GDP deflator. The second graph 
shows the projections of the 10-year paper yield. 
It means that the respondents could not guess not 
only the level of the yield of the paper but also the 
direction of movement of this yield. In particular, 55 
per cent of the forecasts for increasing profitability 
were differently directed with real movement, that 
is, in 55 per cent of cases, for a particular moment, 
the upward forecast coincided with a downward 
movement of paper.

If it is difficult to predict the movement of any 
particular paper, even using the entire array of 
available information on it, it is logical to assume 
that the movement of an index will be easier to 
predict. Fig. 9 shows how this hypothesis is true. 
The S&P500 index on the graph is correlated with 
forecasts for its movement. Experts believe that the 
retrospective data is well tolerated for the future, 
as a result of which such a gap between the actual 
movement of the index and forecasts for two years 
is obtained.

As one of the main factors influencing the fore-
casting process, one can identify excessive self-
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confidence. Figure 10 illustrates the results of a 
survey in which students and professionals associ-
ated with the stock market were asked to choose 
a paper in which the respondent is confident, and 
which, in his opinion, will grow over the next three 
months. As can be seen, the share of students who 
have guessed such papers is significantly higher 
than the share of stock market professionals. It 
follows from this that market experience is not 
always a guarantee of good forecast quality, and 
the direction of movement of securities is not as 
apparent as it may seem.

2) The illusion of knowledge. The financial mar-
ket is always dominated by the desire to get more 
and more information. In scientific literature, this 
phenomenon is called gluttony. It is exceptionally 
widely believed that possessing a large volume of 
information allows one to be always ahead of the 
market and to show positive results. Of course, this 
is the case; an uninformed participant is in any case, 
less effective than an informed participant. But do 
not overestimate the value of owning a variety of 
information. It can be differentiated by its quality. 
Yes, and its functionality is also in question. Very 
often, instead of adjusting the investment deci-
sion, the additional information only increases the 
investor’s confidence that he is right. Therefore, 
the principle “the more, the better” in this case is 
not applicable.

Figures 11 and 12 reflect the results of a study on 
the effect of the amount of information on research 
participants. The purpose of the experiment was to 
identify how accurately a professional psychologist 
can determine a person’s behaviour, his character, 
by periodical portions of information about his life, 
habits, and so on.

At first glance, there is no connection with the 
financial sphere. However, returning to the results 
of the study, it can be noted that as the amount of 
information available to psychologists increases, 
the quality of their assumptions does not increase, 
that is, they still make wrong conclusions, but with 
each stage and with each new information their 
confidence is correct, it is getting stronger. Fig. 12 
shows those who changed his/her opinion after re-
ceiving new information about the object of obser-
vation. The tendency to increase self-righteousness 
is clearly expressed.

This experiment confirms the fact that addi-
tional amounts of information are interpreted not 
as information to the consideration or revision of 

their position regarding any phenomenon, but as a 
means of confirming it. The ability of large amounts 
of information of different quality to influence 
investment decisions is underestimated and is not 
sufficiently taken into account.

3) All sorts of meetings, roadshows. Many com-
panies pay great attention to organising meetings 
with potential investors. However, such meetings 
are unlikely to be a real investment burden for the 
investor. There are certain issues that need to be 
taken into account for meetings with company 
representatives to bring real value. First, as men-
tioned earlier, more information does not mean 
better performance. Secondly, managers are also 
subject to cognitive errors, and their point of view 
is almost always excessively optimistic about the 
nature of their activities and the results that can 
be obtained from investing. Thirdly, for an inves-
tor who is still hesitant about any decision, the 
information that will be in line with his desires 
is dominant. Fourthly, according to research data, 
after such meetings, many investors admit that the 
representative type of the company’s management 
played a significant role in the investor’s decision 

 

 

Fig. 7. US GDP deflator and forecasts.

Source: Bloomberg.com. (2019). About US Real GDP. Available 
at: https://www.bloomberg.com/quote/EHGDUSY: IND. 
Accessed 5 March 2019.

Fig. 8. Consensus one year ahead bond yield forecasts 
and reality (per cent).

Source: Russo & Schoemaker, 1989, p. 97.
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making. It is a non-financial aspect that inclines 
many market participants towards a solution that 
might not be the best one on the market. And 
fifth, there is always the risk of receiving inac-
curate information, altered, or in any other way 
adjusted to increase attractiveness. And not still 
the investor has the opportunity to check the 
quality of the information received.

In confirmation of the above, it is advisable 
to bring these studies, which is carried out every 
quarter among the 500 largest US companies. 
Their CFOs are asked a lot of questions, one of 
which is: “Assess the potential of the economy 
and your company for the next quarter”. In all 
cases, managers evaluated the potential of their 
company above the market, which indicates a high 
degree of confidence in their capabilities; that 
they can all replay the market (see Fig. 13). From 
this follows the conclusion that the managers of 
the reassessment of their management skills and 
financial results of the company.

4) Self revaluation. The factor is related mainly 
to the previous one; his/her self revaluation is 
more “elongated” in the time interval. Successes 
on any lengthy period can lead to the fact that the 
methodology of activity can be simplified, super-
optimism and excessive trust in the manager’s 
ability to assess and process market information, 
confidence in the ability to ‘read’ the market, out-
pace it will appear. To buy at the bottom and sell 
at the top for a long time is impossible, even hav-
ing an idea about the peculiarities of the “crowd” 
behaviour, that is, studying behavioural finances.

5) Short term and replay. Since many opera-
tors confuse information with noise, and at the 
same time try to get ahead of the market, exces-
sive trading activity occurs. In turn, it leads to a 
reduction in the holding period of the paper in 
the portfolio. On the New York Stock Exchange, 
for example, the average term for holding a paper 
in a portfolio is 8–9 months. That is, the result of 
such a paper is a function of the change in prices 
for it during this period, and this period may not 
be representative of the previous or subsequent 
ones. Such financial activities are more specula-
tive than investment.

Figures 14 and 15 show how much the holding 
period of securities in US mutual funds has changed 
over the past 90 years. If you pay attention to the 
50–60s, you can see that the funds operated as 
long as possible at that time, and the NYSE papers 

Fig. 9. S&P500 Index Forecast.

Source: Russo & Schoemaker, 1989, p. 97.

Fig. 10. Average Accuracy and confidence considering 
stock selection (%).

Source: https://www.drkwresearch.com. Accessed 8 Apr. 2019.

Fig. 11. Increase confidence as the volume of available 
information increases.

Source: Slovic, 1991.

Fig. 12. The share of experts who change their opinion 
each round.

Source: Slovic, 1991.
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were held for seven to eight years on average, as 
opposed to the current annual similar indicators.

6) Trustfulness. Associated with previous 
problems, this one is also crucial. It is necessary 
initially to be sceptical about the received in-
formation, changing its opinion in relation to it 
as other information comes from other sources 
confirming it. Many investors believe that they 
can accurately distinguish reliable information 
from poor-quality information. However, there are 
no grounds for this, and to differentiate between 
incorrect information and correct information, you 
need to have a particular array of information that 
will allow you to decide on the reliability of the 
information received. Associated with previous 
problems, this one is also crucial. It is necessary 
initially to be sceptical about the received in-
formation, changing its opinion in relation to it 
as other information comes from other sources 
confirming it. Many investors believe that they 
can accurately distinguish reliable information 
from poor-quality information. However, there are 
no grounds for this, and to distinguish between 
incorrect information and correct information, 
you need to have a particular array of information 
that will allow you to decide on the reliability of 
the information received.

7) Group judgment. This problem is hidden until 
the results of the application of group judgments 
in the financial sphere become clear. There is 
an opinion that the decision taken in the group 
differs in the qualitatively better side from the 
individual and allows achieving better results. It 
is a much deeper problem than it seems. Of course, 
with zero investor awareness, a group decision is 
definitely better than its unreasonable individual 
one. However, if the operator has some experi-
ence in working in the market, and his ability to 
receive information quickly and without cost is 
high, then the need for group actions should be 
carefully assessed. One would expect the group to 
level individual cognitive delusions, but, instead, 
the group only reinforces them. Gathering in a 
group, investors have already predetermined the 
task to come to any decision along the path of 
least resistance. The group reduces the variability 
of opinions. On the way to making an investment 
decision, the group always becomes a victim of 
the “anchoring effect”, that is, any information 
that intersects in any way with their vision, they 
begin to interpret as confirming their predictions.

3. Impact of the Theory and Methods 
of Behavioural Economics and Finance 
in Practice
3.1. Use of behavioural tools in the process of 
making financial decisions
To understand the essence of the findings of 
Shiller, you must first think about what deter-
mines the price of shares. Suppose a particular 
fund decided to buy a block of shares and keep 
them forever. In other words, these shares are not 
going to be resold, and therefore the fund can 
receive profit from these securities only in the 
form of dividends after some time. The value of 
the shares must be equal to the “current value” of 

 

 

 

Fig. 13. Optimism over the economy and own firm (%).

Source: Cfosurvey.org. (2019). Duke CFO Global Business 
Outlook. Available at: http://www.cfosurvey.org. Accessed 
8 April 2019.

Fig. 14. Average holding period of US mutual fund 
investors (years).

Source: Bogle, 2005, p. 37.

Fig 15. The average holding period of NYSE listed 
stocks (years).

Source: Graham, Harvey, & Rajgopal, 2004.
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all dividends that the fund will receive in the fu-
ture after the purchase of shares, i. e. this is the 
amount in which the cash flow is estimated after 
the necessary adjustments, taking into account 
that the money tomorrow will cost less than the 
money today. Although because we do not know 
precisely how much profit in dividends a certain 
block of shares will bring, the share price is only a 
forecast, reflecting market expectations regarding 
the present value of all future dividend payments.

A rational forecast has an outstanding property: 
as it should be on stock quotes, the forecast can-
not fluctuate more than the object of the forecast. 
Robert Shiller, now a professor at Yale University, 
published the results of his research in 1981.

Shiller got his results when he applied this prin-
ciple to the stock market. He collected data on stock 
quotes and dividends since 1871. Then, for each year 
after 1871, he calculated what he called the “expro-
priational” forecast for the flow of future dividends 
that would go to someone who wanted to buy a port-
folio of all the securities that existed at that time. To 
do this, he took data on the number of dividends 
that were paid and discounted them for the required 
year. Having corrected for the well-established trend, 
according to which, over a long period, quotes show 
growth, Schiller found that the present value of divi-
dends was very stable. But stock prices, which we 
must interpret as attempts to predict the current 
cost of dividends, fluctuated very strongly.

A practically flat line on the chart shows the dy-
namics of changes in the current value of dividends, 
while the bouncing line reflects the real value of the 
shares, both of which were corrected to eliminate 
the long-term effect of the increase in value over 
the long term (see Fig. 16).

In his article, Shiller asked himself the question 
“Do stock prices fluctuate enough to explain their 
subsequent changes in dividends?” Based on Figure 
16, the answer to this question is positive. The results 
of Schiller provoked a strong reaction in financial 
circles and published articles. Some authors criticised 
the method of Schiller and his conclusions.

On Monday, October 19, 1987, Robert Shiller’s 
idea that financial markets were too volatile was 
confirmed. On that day, quotes dropped significantly 
worldwide. It all started in Hong Kong and then 
expanded to the West, as the exchanges opened in 
Europe and then in the USA. In New York, stocks 
collapsed by more than 20 per cent. Monday, Octo-
ber 19, is of critical importance because, on this day, 

nothing unusual happened in the field of finance 
or any other. No war has begun, no political leader 
has been killed, and nothing remarkable has hap-
pened. However, stocks fell around the world, and 
no one could say why. Price fluctuations continued 
for the next few days. In America, the S&P500 index 
of large companies scored 5.3 per cent already on 
Tuesday, jumped another 9.1 per cent on Wednesday 
and again fell by 8.3 per cent on Monday, the 26th. 
In the rational world, quotes change only as a result 
of the reaction to the news, and during that week 
the only news was that prices “jumped”.

If quotes are so susceptible to volatility, then 
they are, to some extent ‘wrong’. It is difficult to 
argue that the price is at the close of trading on 
Thursday, October 15, and the price at the close of 
trading next Monday (which is already 25 per cent 
lower) can be rational indicators of true value, given 
the lack of news. Thus, the idea that the market 
price is always correct is refuted.

When Shiller wrote his first article, he did not 
think to give explanations in terms of the behav-
ioural approach. He merely communicated facts 
that are difficult to explain rationally. However, in 
1984 he wrote the article “Stock Prices and Social 
Dynamics”, in which the idea was developed that 
social phenomena can influence stock quotes just 
as they do in the fashion world.

In the hypothesis of an effective market, apart 
from the principle that price is always correct; there 
is also the principle that the market cannot be re-
played. Schiller’s research also has a bearing on 
this principle and refutes it.

To understand the reason, it is necessary to pay 
attention to some of the conclusions obtained from 
studies of value investment. Valuable stocks, where 
even securities with extremely low P/E ratios can be, 
show a return that exceeds the market average. You 
can also calculate the P/E ratio for the entire market. 
The question arises: does the same principle work, 
that is, is it possible to outplay the market if you 
buy stocks when they are relatively cheap and wait 
until they become relatively expensive?

To solve this issue, Shiller preferred to use the 
method, which consisted in dividing the index of 
stock quotes (such as S&P500) by the average yield 
over the past ten years. He prefers this method of 
retrospective monitoring of profitability because 
it allows smoothing the temporal fluctuations that 
occur during the business cycle. The graph of the 
obtained coefficient is depicted in Fig. 17.
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Evaluating the events in hindsight from the chart, 
you can see what the investor’s strategy should be. It 
is important to note that when the market deviates 
from the historical trend, in the end, it returns to 
the average. In the 1970s, stock prices were fairly 
low but eventually recovered, and by the end of the 
1990s, prices seemed rather high, but ultimately, 
they fell. Thus, in the long-term dynamics of the P/E 
index, which Shiller demonstrated, there is indeed 
some predictive power. However, this predictive 
power is not very accurate.

Was Shiller’s warning correct, or was he wrong? 
Since his warning was made four years before the 
market swooped down, we can say that he was 
mistaken for a long time before being right. This 
inaccuracy means that the long-term dynamics 
of the price/earnings ratio cannot serve as a full 
guarantee of profitable deals. Anyone who would 
follow Shiller’s advice in 1996 and bet on a falling 
market would have suffered a loss before there was 
a chance for a profitable deal.

The same conclusion is correct for the real estate 
market. The work that Robert Shiller did with Karl 
Case is now the widely known Case-Shiller Index of 
property prices. Before this index, real estate price 
indicators were not very reliable, since the set of 
houses sold in a particular month could be very 
different, distorting the average. At the core of the 
Case-Shiller Index are recurring sales of the same 
house, to control the type of house and its location.

Long-term growth in property prices (see Fig. 
18), where real estate price data collected by the 
government before 2000 is used, after which Case-
Shiller data became available, so both data sources 
are used here.

The graph shows a moderate increase in hous-
ing prices throughout the study period until the 
1990s and after that a sharp rise. Besides, after a 
long period during which the index of the ratio 
of the price of buying a home to the rental price 
of identical housing fluctuated around the 20:1 
mark, housing prices differed sharply from this 
long-term trend. Having this data before his eyes, 
Shiller warned about the danger of a real estate 
price bubble, which eventually happened. However, 
at that time no one could be sure whether it was 
a bubble, or something changed in the economy, 
as a result of which much higher purchase price/
rental price ratios were established as a new norm.

It should be clarified that the inaccuracy of these 
passes does not mean that they are useless. When 

prices strongly deviate from the historical level, it 
does not matter in which direction the predicted 
value is hidden in these signals. The more the price 
deviates from the historical level, the more seriously 
these signals should be perceived. Investors should 
be cautious in pouring money into a market that 
signals of overheating, but investors should also not 
expect a quick profit, relying on an accurate forecast 
of market dynamics. It is much easier to determine 
the presence in the price bubble than to say when it 
will burst. Investors are rarely able to earn by calcu-
lating the time changes in market dynamics.

3.2. A mathematical approach to behavioural 
decision-making
A model of investor sentiment will be considered 
to explain the problems of the stock market. This 
model is centred on beliefs.

 

 

Fig. 16. Are Stock Markets Too Volatile?

Source: Shiller, 1980, p. 292.

Fig. 17. Long-Term Stock Market Price/Earnings Ratios.

Source: Home Page of Robert J. Shiller. Available at: 
http://www.econ.yale.edu/~shiller. Accessed 9 May 2019.
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There are two stable pricing regularities: a weak 
price response to a single news item, for example, 
the earnings of stock issuers, and an overreaction 
to a series of specific news. In the model below, 
the reaction is weak, if the expected return after 
the good news should exceed the expected return 
after the bad news, and excessive, if the expected 
return after a series of good news is less than the 
expected yield after a series of bad news.

Some problems in the stock market are the 
result of systematic errors committed by inves-
tors during the use of public information to form 
expectations for future cash flows. Their model 
takes into account two heuristics triggered by 
updating the original beliefs: conservatism (the 
tendency to underestimate the new information) 
and a special version of representativeness, called 
the “law of small numbers” (the belief that even 
small samples reflect the properties of the ma-
ternal population).

When a company announces unexpectedly good 
revenues, conservatism suggests that investors react 
sluggishly; the stock price and subsequent returns 
will rise slightly. After a series of announcements 
of good earnings, the representativeness will cause 
investors to over-react, and the stock price will be-
come too high compared to the fundamental value.

The reason is that after many periods of good 
revenue, the law of small numbers tends investors 
to think (believe) that this is a company with a 
particularly rapid increase in revenue. Therefore, 
they forecast the high revenue in the future. In 
the end, the company cannot be average. Accord-
ing to the law of small numbers, if a company is 
average, then its revenue would be average even 
in short samples. Once the stock price is too high, 
the subsequent return is too low on average, and 
in the long run, reversals (price changes in the 
opposite direction) and the effect of scaled price 
ratios (scaled price ratios — rate to profit, book 
value to market and other price-to-cash flow ratios. 
Stocks with an underestimate after scaling tend to 
show increased returns in the future) is expected.

To reflect these ideas mathematically, we devel-
oped a model with a representative and risk-neutral 
investor, where revenue dynamics follow a random 
walk process. Investors, however, do not use such a 
process to predict revenue. They think that at any 
time the revenue is generated by one of two modes:

1) Revenue returns to its average, normal value, 
more than in reality; good news will change badly;

2) Revenue has a more stable trend than in re-
ality; good (bad) news will be followed by another 
good (bad) news.

The investor believes that the revenue generated 
in this way varies exogenously with time and sees 
its task in determining which mode is generat-
ing revenue now. This approach offers one way to 
simulate deviations when updating beliefs.

A model with trend captures the effect of repre-
sentativeness, allowing investors to give the trend 
more weight than they should. Conservatism means 
that people may underestimate the latest news 
about good revenue in the light of past beliefs. In 
other words, when the news is positive, they begin 
to act, assuming that in the next period the news 
will be at least partially negative, that is, they be-
lieve in the return mode.

We turn to the consequences for pricing process. 
Since the model participant is a representative 
investor, the share price is simply the investor’s 
expected inflow (in his pocket) of discounted earn-
ings for future periods:
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where N is revenue and 1

1+δ
 is a discounting 

factor.
In this case, the expectations are the expectations 

of the investor who is unaware that the dynamics of 
the proceeds follow the random walk process. Other-
wise, because in the case of the random walk process 

( )t t j tE N N+= = , the price would be equal to /tN δ.
In the model used, the price deviates from the 

true value of the paper, since the investor uses 

 
Fig. 18. Long-term dynamics of housing prices and 

rental prices in the US.

Source: Klyuev, 2008, p. 20.
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not the random walk model, but a combination 
of the aforementioned modes to predict revenue. 
In this case, the price is satisfied by the following 
expression:

( )1 2
 
 / ,t t t tP N y p p= δ+ − π

where 1p and 2p  are constants and depended on 
H
π , Lπ , 

1λ and 2λ ; H
π , Lπ  — probabilities of 
changes in revenue for the better (H) and worst 
(L); 1λ and 2λ  — probability of changing one 
mode to another.

Interpretation is simple; /tN δ  is the price in 
the case of using the random walk model to pre-
dict revenue; ( )1 2t ty p p− π  — deviation from the 
fundamental value.

Firstly, if the price 
 tP  responds poorly to the 
news on revenue on average, the constant cannot 
be too large relative to the constant 2p . ty  is good 
news. A weak reaction means that on average a 
deviation ( )1 2t ty p p− π  must be negative. If avgπ  
is the average probability, the above implies that 

1 2
 avgp p< π . In this sense 1p  cannot be too large in 
relation to 2p .

Secondly, if 
 tP  responds beyond measure to a 
series of equivalent news, 1p  cannot be too small 
in relation to 2p . Let the investor receive a series of 
good news. Excessive reaction means that the price 
must be higher than the fundamental value. Moreo-
ver, after a series of equivalent news tπ  is usually 
low (L), indicating a low weight of the first model 
(return to average) and a high weight of the second 
model with a trend. lowπ  is a typical low value of 

tπ , then overreaction requires ( )1 2t ty p p− π  to be 
positive or 1 2
 lowp p> π . From the first and second 
paragraph the following equality follows:

2 1 2low avgp p pπ < < π .

This model shows that the interaction of the 
formation of investor beliefs and the true revenue 
model can explain two different empirical regu-
larities — a weak reaction to certain news and an 
overreaction to a series of equal news. The model is 
based on psychological evidence and at very differ-
ent values of its parameters generates the reaction 
of both types.

The model that will be given below describes 
the factors that influence the decision-making 
process of investors. In a paper written by Guney 
and Hussain (2007) about measuring equity mis-
pricing, financial constraints, market timing and 

targeting behaviour of companies, investigated 
market timing theory for UK based firms. They 
proposed that managers increase debt (equity) 
issues during periods of undervaluation (over-
valuation).

Managers, thus, seem to time issues strategi-
cally out of necessity rather than being able to do 
so. Both the timing of issues and repurchasing are 
influenced by reaching target leverage. The evidence 
suggests that managers are clearly aware of the 
cost of being off-target and weigh this against the 
benefit gained from timing the market.

Their initial sample comprises all U.K. firms 
available from 1984 to 2008. He also excludes fi-
nancial firms. The final sample includes of 11,201 
firm-year observations.

Variables used in this model are same book lever-
age (BL), the net debt issues (Δdbl), the net equity 
issues (Δe), SIZE, Tangibility of assets (TANG), R&D 
and CAPEX are proxies for growth options defined 
as research and development expenses scaled by 
total assets, and capital expenditure divided by 
total assets, respectively. Profitability (PROF) is the 
earnings before interest, taxes and depreciation 
over total assets.

The authors expand the model used by Shyam-
Sunder and Myers (1999) and include a measure 
of valuation to proxy for timing. The model used 
regresses the net debt issued on the financing deficit 
and is defined as DEFit for firm i in year t as follows: 
DIVit is cash dividends, Iit is net investments, ΔWit is 
net working capital, and Cit is cash flow after interest 
and taxes. The sum is identical to net debt issued 
(Δdit) and net equity issued (Δeit).


 
it it it it it it itDEF DIV I W C d e= + +∆ − = ∆ +∆ .

The authors measure mispricing with the ratio 
of intrinsic value (IV) to the current market
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Where g is the long-term FCFE growth. Given 
that FCFE occurs throughout the year, we make 
adjustments as follows:

( )
( ) ( ) ( )0.5 0.5

1

1

 1 
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FCFEt is free cash flow to equity at time t, and 
re is the cost of equity. FCFE is the sum of net in-
come plus depreciation minus change in non-cash 
working capital minus capital expenditure minus 
principal repayments of debt capital plus new debt 
issued.
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The final model is:
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Thus, this model shows a strong dependence 
of company valuation on risks. At the same time, 
investors look at the above factors and make deci-
sions about whether to invest in a company or not.

Company valuation also depends on growth 
factors. The higher the growth of the company, the 
more attractive it looks to the investor, although 
this is not always the best option, since the growth 
of the company does not always reflect its stability, 
and the growth factors may be random (for exam-
ple, inflation). In this case, the effect of an overly 
acute reaction can also occur investors have made 
an overly optimistic outlook on the future growth 
of some companies, but at the same time, they too 
low the rest. If so, then the subsequent investment 
of money by investors in ‘good’ companies and the 
withdrawal of money from ‘bad’ companies is a 
simple regression to the mean.

Companies that have demonstrated high returns 
for several years in a row acquire a reputation as a 
‘good’ company and will continue to increase. On 
the other hand, companies that have been lagging 
in the past few years are labelled ‘bad companies’. 
Thus, a stereotype is formed at the corporate level.

Indirect evidence of the overreaction of inves-
tors existed for a long time — in particular, this 
is a long-standing strategy of “investing in value” 
that Benjamin Graham was the first to practice. 

Graham was a professional investor and professor 
at Columbia University. Graham is often called the 
progenitor of an investment strategy in value, the 
essence of which is to search for securities that are 
priced below their real long-term value. The trick is 
to know how to calculate them. One of the mecha-
nisms for determining the high cost or cheapness of 
the securities proposed by Graham is to calculate 
the price/earnings ratio (P/E), where the price per 
share is divided by the annual yield per share. If this 
ratio is high, investors pay too much per dollar of 
profit, and, indirectly, a high ratio is an indicator of 
rapidly growing stock returns to justify the current 
high price. If profits do not grow as fast as expected, 
the stock price will fall. Accordingly, in the case of 
a low ratio of securities, the market predicts that 
profits will remain low or even decline even more. 
If the yield starts to grow or remains the same, the 
stock price will rise.

One study from Graham illustrates the effec-
tiveness of his method (Graham, 1976, pp. 20–23). 
Since 1937, Graham took the shares of 30 companies 
in the Dow Jones index for industrial companies 
(several major American companies) and ranked 
them based on the P/E ratio. After that, he formed 
two portfolios — one of the stocks of 10 companies 
with the highest P/E ratios, and the second of the 
stocks of 10 companies with the lowest P/E ratios. 
The result showed that cheap securities yielded 
more income than securities from the expensive 
price group, while with a significant margin. For 
the period from 1937 to 1969, $10,000 invested 
in cheap securities rose in price to $66,900, while 
the portfolio with expensive securities rose only to 
$25,300. If the entire portfolio of 30 companies were 
acquired, the yield would be $44,000. Although not 
explicitly, Graham essentially offered a behavioural 
explanation for this phenomenon.

Cheap securities were unpopular or non-preferred, 
while expensive securities were in demand and fash-
ionable. If you act contrary to market trends, Graham 
argued, you can replay the market, although not 
always. He drew attention to the fact that his strat-
egy of buying the cheapest Dow Jones companies 
for industrial companies would not have worked in 
the earlier period, from 1917 to 1933, and he warned 
that an underestimation resulting from an oversight 
or prejudice could last for an excessively long time, 
and the same applies to overpriced prices caused by 
excessive enthusiasm or artificial incentives. This 
advice would have been worthwhile to use during 
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the technology bubble in the late 1990s, when the 
cost-investing strategy worked extremely poorly 
since most of the expensive securities of Internet 
companies continued to grow in value, leaving the 
boring value stocks far behind.

By the early 1980s, most financial economists 
considered the Graham approach obsolete. The 
simple strategy of buying cheap securities had an 
apparent discrepancy with the efficient market 
hypothesis, and Graham’s methods could hardly be 
called modern. Data on the profitability of various 
companies were collected manually. Now research-
ers use digital databases with which they could 
conduct much more extensive research, and the 
results obtained by analysing a small number of 
companies in a relatively short period, as it was 
Graham, were no longer taken seriously.

It is not that everyone rejected Graham’s as-
sertion about the value of investments in value; 
instead, the point was that the efficient market 
theory of the 1970s argued that value investment 
could not work. But it worked. Later, Professor San-
joy Basu published competent research on investing 
in value, the results of which fully confirmed the 
validity of the Graham strategy (Basu, 1983).

3.3. Barriers to the development 
of a behavioural approach
Having considered the theoretical and practical 
basis of behavioural finance, we can conclude that 
there is still a very long way to the effectiveness of 
markets and rationality of investors. The system 
of making profits is currently built precisely on 
numerical imbalances, which are evident to most 
market participants. Few people can recognise a 
quality investment alternative.

Behavioural finance is a new development, a lot 
of research is still underway, and there is a lot of 
work ahead in this area. However, the overwhelming 
majority of studies indicate the imperfection of the 
behavioural models of operators in the securities 
market and others, without putting forward specific 
measures on what needs to be done. Studies are 
indicative. In this regard, how useful can any in-
novative thought or theory in the financial market 
be, if it has no visible practical application? How 
to use the achievements in the field of behavioural 
finance, if the authors of the publications do not 
give specific instructions on specific measures to 

“beat the market” and extract increased profitability 
from their operations?

It is worth noting that very many market partici-
pants, mainly practitioners, do not have any idea at 
all about the existence of a behavioural approach 
to the activities in which they are engaged day after 
day. It is these operators, or rather the features of 
their investment activity, that are the subject of 
ongoing research in the field of financial psychology.

It cannot be said that the results of the research 
can somehow be “applied” or “used.” After examin-
ing the most common market errors, the investor 
will have to do work to eliminate or minimise their 
own. The process is time-consuming, lengthy, and 
does not guarantee an increased financial result. 
It will be difficult for the operator to find out in 
numerical terms between the decision taken in the 
typical situation according to ordinary standards 
and when making a decision that takes into ac-
count possible behavioural deviations of the inves-
tor and with a more comprehensive methodology 
for analysing the effectiveness. The operator will 
only be confident that his decisions are based on 
fundamental factors that are effective in the long 
term. For a rational investor, it is not known how 
the market may behave in the future, yet the pos-
sibilities of analysis and forecasting are to a certain 
extent limited. Whereas irrational investors, for the 
most part, misuse the advancement of forecasts, 
operations with dubious information, and operate 
under the influence of many behavioural deviations 
that they are unaware of, or do not think about.

Several factors hinder the widespread and wide-
spread knowledge of financial psychology. Generally, 
they can be grouped into macro-level factors and 
micro-level factors.

Because any direction is created to somehow 
influences the established order of things, this di-
rection has to have all the required characteristics 
to ensure work within its framework. Behavioural 
finance is an element of the system that empirically 
denies the applicability of the theory of efficient 
markets with its initial assumptions about investor 
rationality and equal access to information for them.

Research in this area, as mentioned above, are 
indicative. Scientists, to reveal the systematic na-
ture of any deviation, spend a lot of time and labour 
on collecting statistics, analysing, processing, and 
grouping it, to create the depth of research, and 
to draw some conclusion from the total amount 
of work done. As a rule, there is indeed a systemic 
deviation in the operators’ investment activity, 
based on statistics, the reasons for the existence 
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of this deviation are explained in principle, and 
further research continues on some related issue.

In the minimum number of publications you 
find any recommendations for the practical applica-
tion of the results of the work done. This situation 
has developed for several reasons. First, initially, 
information about the presence of errors when 
making an investment decision does not carry any 
value. The specificity of the financial market is that 
someone wins, and someone loses. There is always 
an opportunity, a chance to make a profit without 
delving into the causes of their past failures and 
without drawing appropriate conclusions from 
them. For example, the widespread “Monte-Carlo 
Simulation” (Towards…, 2019), when an investor 
neglects the law of small numbers and makes deci-
sions based on his feelings, without even trying to 
assess the probability of the desired event correctly, 
will be of little importance if he eventually “guesses” 
the outcome of the event.

The state of affairs could be different if scien-
tists applied examples of their research to real-life 
practise to research. They explained how to coun-
teract the influence of a particular effect, cited an 
approximate methodology or sequence of actions 
taken to avoid common deviations.

However, nothing like this happens. Assess-
ing how much time (in some cases up to 10 years) 
scientists spend on analysing and identifying any 
example of irrationality, it is doubtful that an in-
dividual investor will be able to quickly find the 
optimal system for analysing the event of interest, 
adjust the process of evaluating and making an 
investment decision and firmly stick to it in the 
future, given the various variations and modifica-
tions of the situation.

Moreover, even many disparate mathemati-
cal substantiations of their research would not be 
enough to popularise and expand the applicability 
of the behavioural approach in financial markets. 
Works and mathematical methods should correlate 
with each other; you need to be able to take into 
account the influence of factors of one type on the 
investor’s activities.

Thus, the conclusion suggests the following: for 
the behavioural approach to become widespread 
among market participants, it is not enough to ob-
serve the mistakes of investors from different years, 
even if they can be systematised and generalised, 
and based on which you can draw some conclusions 
with practical value. The behavioural approach 

needs to have a mathematical superstructure to 
the mathematical apparatus of the concept of an 
effective market.

Otherwise, unfortunately, the concept of “be-
havioural finance” serves as an additional source 
of knowledge for the investor, which should be 
specially noted, of an individual, and not of a legal 
one, for the reasons described above.

The next factor that has the most negative 
impact on the prevalence and use of this is the 
degree of publicity of works studying the behav-
iour of investors and their delusions. The range of 
sources through which publications reach readers, 
research and various analyses of market activity 
is limited even in the United States to just a few 
publications among which The Journal of Finance, 
Journal of Political Economy accounts for about 40 
per cent of publications, with a large number of 
publications directly to behavioural Finance does 
not apply, but they are integrated into the system 
of cognitive knowledge due to the possibility of cor-
relating research results in such publications with 
the psychology of investing. Moreover, the practice 
adopted by many publications, which consists in 
posting long-standing articles from the journal’s 
numbers on the website of the publication, is not 
applicable. Articles for some time are in the paid 
access.

Naturally, such limited resources of information 
negatively affect the development of a behavioural 
approach in financial thought. The paper version 
of leading publications is difficult to get outside 
the USA and work in the periodical financial press, 
even in rare cases when the behavioural topic is 
touched upon, most often boils down to recom-
mendations for more careful diversification of the 
portfolio and thinking about each investment de-
cision. Due to the limited journal space, the work 
loses the depth of research and becomes a means 
of general development.

Therefore, at the current moment, to be able to 
study any publications on the topic, it is necessary 
that there exists a direct interest from the investor, 
his time spent searching for work in the original 
paper or electronic version. Other sources are not 
well suited to be an information resource in this 
area, due to the limited material in most sources.

There are a large number of investors and profes-
sional participants in the financial market whose 
interests, investment preferences and activity meth-
odology differ significantly. It is so because these 
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participants have different needs in the market, 
each in its way evaluates the quality of the paper, 
and everyone considers the optimal ‘urgency’ of 
the paper also differently.

The active type of an individual investor, for 
example, as previously noted, is characterised by a 
high rate of portfolio renewal. This particular inves-
tor considers this type of activity to be optimal, and 
he will also be on the market in the future, apart 
from emergencies, such as crises, most likely. But 
with a high rate of portfolio renewal, the investor 
plays on short-term fluctuations in the price of the 
instrument, where the fundamental characteristics 
of the paper may not appear. Accordingly, he can 
get either speculative profit or loss.

The relationship of this particular case with 
the development of behavioural finance, at first 
glance, is weak. However, if we recall any more or 
less significant work in the field of investor psychol-
ogy, then it will become clear that all the studies 
that were conducted by scientists are long-term in 
nature. To identify any behavioural abnormalities, 
scientists usually needed time with statistical data 
of at least five years. How can an active investor ap-
ply the achievements of a behavioural approach to 
his high-intensity work in the market, while at the 
same time maintaining a highly updated portfolio? 
No, it is impossible. Of course, high intensity will 
lead to a higher error threshold for the investor, 
however, in the short-term period, the significance 
of the effect of cognitive deviations on the inves-
tor’s activities will be minimal. As a result, an active 
manager will have almost the same financial result 
and knowledge of his own mistakes, which does not 
have a financial dimension. Such a disposition, as 
mentioned above, will occur under the assumption 
that the activity of portfolio management will not 
decrease.

On the other hand, the strategy of holding a 
portfolio for a long time, conservatism in managing 
its securities in the markets of different countries 
is also quite common, especially in the USA rather 
than Russia, where the percentage of passive and 
active portfolio management is both qualitative and 
quantitative different. Quite often, investors buy a 
package of securities, best in their characteristics at 
a certain point, and then simply receive their divi-
dends, coupon payments, and so on, without making 
changes in the portfolio even when the securities 
sharply lose in price, or a scandal is associated with 
the issuer In any case, a situation arises when the 

value of the securities, the size of the cash flow from 
the securities in the portfolio decreases. But this 
is also a case of investor psychology in the market 
due to its cognitive deviations. And this is not a 
question of choosing the most profitable tool and 
managing your portfolio, but a matter of selecting 
the option of investing temporarily free funds.

As a result, not all investors find it possible, or 
advantageous, to use research in cognitive finance 
for portfolio management. Many estimate the cost 
of a more detailed and meticulous approach to in-
vesting higher than the profits from such behaviour 
in the market. Accordingly, it is not always, from 
the investor’s point of view, to spend time studying 
a large number of works and publications, while it 
does not bring tangible, visible improvement in 
the financial result.

It was noted above that it would take a long time 
for an individual investor to adapt his breeding 
investment activity following the experience of 
financial psychology research. The time lost to 
re-profiling its activities may be reflected in the 
omission of the benefits from any transaction.

For a financial market participant, such as a 
company, or a bank, this is generally not applicable 
and unacceptable. Even if the participant decides to 
revise the principles of his activity, then it will cost 
a lot of time, money, you may have to update the 
staff of the units responsible for risk analysis and 
investment decisions. At this time, the participant 
will lose the competitive advantages associated 
with the reorganisation, and it is unlikely that the 
activity of such a participant in the ‘noise’ market 
will lead to something good, since the findings, and, 
accordingly, when focusing on the fundamental and 
noise information can be completely different. In 
the short run, the company will almost certainly 
experience problems with the selection of securi-
ties; for this, it will be necessary to form a particular 
selection policy.

In a real market, to obtain a positive financial 
result, it is necessary to minimise the role of experi-
ence, retrospective data, partnership agreements and 
other factors on the choice of the investment object. 
The assessment should be carried out not only by 
spot (current) indicators but also take into account 
prospects. In general, when choosing an investment 
object, the mathematical-analytical approach should 
prevail. If the investor’s cognitive deviation is a fact, 
then the prevention of the influence of these devia-
tions on the investor’s activities is the mathematisa-
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tion of processes, the use of various mathematical 
models that are part of different software, to which 
many market participants have access. Again, here 
it is worth noting the difference between the USA 
and Russian markets in this nuance. Since the share 
of investors in the United States is different both 
in its large number as compared to Russia and in 
their more profound differentiation among different 
segments of the population, it turns out that in any 
case, investors who do not use additional software 
for analysis and choosing the desired tool, it turns 
out that there are more such participants in the USA 
than in Russia. From the Russian market, this state-
ment is supported by the fact that due to the youth 
of the domestic market, individual investments are 
made primarily by employees of companies associ-
ated with the stock market. It turns out that despite 
this quantitative limitation, local investors have 
better access in terms of percentage to the means of 
mathematical analysis than their foreign counter-
parts. Accordingly, their potential ability to choose 
an instrument is higher, relying on its fundamental 
advantages, rather than on the noise information 
that wraps it. This opportunity always has a positive 
impact on the final result of the investor, since even 
a loss on the instrument will be determined at the 
macro level, fundamentally, and the responsibility for 
it will rest with the investor, who in time adopted an 
appropriate strategy that minimises potential losses.

Conclusion
During half a century history of behavioural fi-
nance it has occupied an important place in fi-
nancial and economics science. Hundreds of em-
pirical and theoretical studies that have identified 
systematised and described in detail all sorts of 
manifestations of irrationality when making deci-
sions have proved the right to the existence of a 
behavioural approach to the analysis of financial 
activity that is impossible to ignore. Behavioural 
finance ideally fit into the already existing con-
cept of financial space, revealing errors and irra-
tionality.

Most modern capital market theories are based 
on the so-called concept of homo economicus (ra-
tionality of economic agents), which imposes cer-
tain evident and hidden limitations on the practical 
side of their implementation.

Studies and research in the field of behavioural 
economics and finance continue to appear every 
year, the mathematical base of the approach is 

getting stronger, there are more and more features, 
and patterns of influence of the individuality and 
personality of a specific market participant on the 
financial decision-making process are identified. 
The main question in this regard is how long will 
last the further development of the behavioural 
approach? Will this development ever be reflected 
in a more or less significant change in the current 
algorithm for making final decisions? If the develop-
ment of behavioural finance continues, then, most 
likely, at some point, theorists and practitioners of 
the financial world will need to integrate cogni-
tive finance into their activities in some way, to 
supplement primary educational literature with 
behavioural finance.

The generally accepted rational model of stock 
markets describes not how investors make deci-
sions in reality, but how they should do it. That is 
the hypothesis of an effectively functioning market 
abstracted from the personal characteristics of the 
participants in this market and the psychology of 
crowd behaviour. In contrast to this point of view, a 
different perspective on the behaviour of investors 
prevails in cognitive (behavioural) psychology. It is 
believed that the process of human decision-mak-
ing is directly influenced by subconscious factors. 
Among them are such as mental models (heuristics), 
emotions, crowd influence, etc.

The theory of behavioural finance has proven 
and postulated that in the process of forming their 
future expectations (that is, the market vision), 
market participants often resort to not exact math-
ematical calculations and independent analysis of 
available information but use the so-called rule 
of thumb or heuristics, that is, simplified solution 
strategies complex problems with limited informa-
tion. Such behaviour in the financial and economic 
markets in some situations may be justified and 
even necessary. However, in most cases it leads to 
preconceived future expectations and irrationality 
of actions.

Not all economists have abandoned their com-
mitment to efficient market theory. But the behav-
ioural approach is now taken seriously. On many 
issues, the dispute between rational and behavioural 
has been central to publications on financial eco-
nomics for more than two decades. Focusing on 
the data is what makes this debate continue to be 
valid and productive.

Most economic theories do not proceed from 
empirical observations; instead, they are based on 
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axioms of rational choice, regardless of whether 
or not these axioms have any relation to what we 
observe in our daily life. The theory of rational 
behaviour cannot proceed from empirical data 
because entirely rational people do not exist.

The combination of facts that are difficult or 
impossible to reduce to the theory of an effective 
market, behavioural research — all this contributed 
to the fact that the field of finance has become an 
area in which the statements about the invisible 
hand have undergone a severe review. Financial 
markets as an area of research are an indication 
of how a data-based economy can lead to the de-
velopment of a new theory. The discovery begins 
with the detection of anomalies. It is impossible to 
call the completed work on the formation of a new 
version of finance, based on empirical data, but it 
is rapidly developing.

However, the principles of behavioural econom-
ics and finance can be applied with advantage now.

In a rational world, investor makes financial de-
cision to maximise their risk-return trade-off. They 
have all the information they need on estimated 
return and risk, and they make their choices ac-
cording to this information. In traditional theories 
of financial investment decisions are based on the 
assumption that investors act rationally. It means 

that their behaviour is rational — so they earn re-
turns on the money they put in stock markets. It is 
essential for investors to have rational behavioural 
patterns to become successful in the stock market. 
Rational behaviour is also required to be financially 
successful and to overcome tendencies.

The modern theory of investors’ decision-
making suggests that investors do not always act 
rationally while making an investment decision. 
They deal with several cognitive and psychological 
errors. These errors are called behavioural biases 
and are there in many ways.

Thus, summing up, it is worth to say that today, 
it is simply impossible to deny the existence of a 
clear relationship between the price movements of 
the markets and the psychology of their participants. 
Only by taking into account and comprehensively 
studying the peculiarities of the behaviour of people 
as the leading market participants, can we build 
any kind of holistic and really functioning models 
of financial decision-making.

People will remain people after thousands of 
years, so the study of human nature and human 
behaviour now is of paramount importance and 
is, in fact, the formation of a kind of foundation 
for the further construction of the building of be-
havioural science.
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Аннотация. В статье рассмотрены вопросы, связанные с изучением поведенческих факторов при принятии 
финансовых решений. Цель исследования — проверка гипотезы о том, что участники рынка принимают 
финансовые решения, основываясь на своем опыте, интуиции, стереотипах, иллюзиях, эмоциях, а не только на 
критериях финансовой выгоды и рациональных предположениях. Исследованы и обобщены поведенческие 
механизмы и основные ошибки инвесторов и менеджеров при принятии финансовых решений на основе 
классической экономической теории. Приведены конкретные примеры реализации финансовых решений 
с использованием математических моделей. Практическая значимость данного исследования — выявление 
ошибок в применении классической экономической теории, возможности и способы их устранения. В качестве 
основного инструмента принятия финансовых решений представлена эффективная поведенческая модель, 
позволяющая избегать негативных последствий.
Ключевые слова: поведенческая экономика; принятие решений; инвестор; homo economicus; рациональные 
решения; иррациональность
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