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In this article, the research in the areas of competitive environment detection, pricing
formation, and pricing methods has been conducted. A competitive environment is emerging
in different markets and areas. To identify a competitive environment, we can use the
following methods: analytical, expert and simulation. So, the application of basic
mathematical models of price forecasting in a competitive environment has been investigated
and described. Stage pricing in market conditions is an important element in the development
of economic mechanism of production, provides supply and demand balance, influences
the interests and needs of society. The basic methods of detection of the competitive
environment, the most common methods of pricing and the time series method and the
method of neural network forecasting for conducting the price forecast in the competitive
environment are considered. It is updated that subjective forecasting of the same number
of variables on a regular basis can be very time-consuming. It was determined that there
was a way to achieve maximum effect in the field of forecasting with the help of «artificial
intelligence», when the computer itself can learn, because by increasing the amount of
information resources used in the model, the accuracy of the prediction increases, and the
damage associated with uncertainty in decision making, they decrease, and it is possible
through the use of neural networks. Finance is extremely non-linear, and sometimes stock
price data can even seem completely random. Traditional time series methods, such as the
ARIMA and GARCH models, are only effective if the series is stationary, which is a
limiting assumption that requires pre-processing the series by receiving journal returns (or
other transformations). However, the main problem arises when implementing these models
in a real trading system, as there is no guarantee of stationarity when adding new data.
They are struggling with it through neural networks that do not require any stationarity. In
addition, neural networks are inherently effective in linking data to using it to predict (or
classify) new data.
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Introduction

The key concept that expresses the essence of
market relations is the concept of competition (Latin
Concurrere — encounter, compete). Competition is
an essential feature of the various activities in which
conflicts of interest occur. One of the first scientists
who formulated the concept of competition was A.
Smith, who viewed it as a rivalry that raises prices
(with a reduction of supply) and increases prices
(with an excess of supply). The interpretation of
competition given by Smith implies the presence of
other elements that characterize the competitiveness
of participants in trade relations. As a result, A. Smith
defines five conditions of competition:
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1. Competitors must act independently and not
in concert;

2. The number of competitors, potential or
existing, must be sufficient to exclude extraordinary
income;

3. Economic units must have an adequate
knowledge of market opportunities;

4. There must be freedom (from social relations)
to act in accordance with this knowledge;

5. It takes enough time for the direction and
volume of the flow of resources to respond to the
wishes of the owners.

The founder of competition theory, M. Porter
interprets the term «competitive environment» as a

ISSN 2415-3974. Exonomiunuii eichux JABH3 YIXTY, 2019, Ne 2(10) 25



Fedulova S., Komirna V., Koshelieva V., Pysarkova V.

set of qualitative and quantitative indicators that
characterize the state of competition. Thus, the
competitive environment can be considered as the
main characteristic of the market, which is
determined by a set of factors and conditions that
affect the functioning of business entities, as well as
their relationships in the process of competition, and
it is denoted by a system of qualitative and
quantitative indicators [1].

A competitive environment is emerging in
different markets and areas. To identify a competitive
environment, we can use the following methods:
analytical, expert and simulation. For a better
understanding, a table for identifying a competitive
environment is compiled (Table).

Stage pricing in market conditions is an
important element in the development of economic
mechanism of production, provides supply and
demand balance, affects the interests and needs of
society [2]. Need to know and be able to use pricing
methods correctly, because the inefficient use of these
methods will have a negative impact on the
development of production and consequently on the
economy of the country.

The main purpose of national producers is to
set prices based on costs, changes in the market
structure, research on the competitive environment
and consumer sensitivity to prices. All this is required
to formulate a strategy for the development of
business entities and to solve pricing problems [3]:

— determine pricing methods;

— adaptation of the price to the constantly
changing market environment;

— the elasticity of demand and the impact of
price changes on consumers;

— the impact of competition on pricing.

The pricing policy of the company for the
planning period is based on the following basic
principles: orientation to increase sales; focus on
increasing profits; focus on maintaining its existing
market segment; focus on keeping costs and profits
at a level already reached at the beginning of the
planning period.

Buyers, competitors, and costs have the biggest
impact on pricing. In setting prices, the manager
must look at the product through the eyes of the
consumer.

Methods for identifying a

The purpose of the research is to study and
describe the application of basic mathematical models
of price forecasting in a competitive environment.

The main material

Knowing the technology of competing firms,
their production capacity, production space, logistics,
development strategy is easier to set prices for their
products.

The market economy development strategy is
embodied in the development of strategic, forward-
looking and current plans (budgeting).

The basis for pricing must be the normative
(planned) cost (or estimate) of products according
to the planned nomenclature, assortment and norms
as of the beginning of the planning period using cost
calculation using the «coverage» method. Moreover,
the baseline must characterize the level of costs and
profit already achieved at the beginning of the
planning period.

The most common pricing methods are the
method of pricing based on the use of cost
information and enterprise costs.

An economically justifiable form of cost-based
pricing is pricing on principle «cost-plus». If the
market does not impose rigid conditions, then the
manager setting the price, must be guided by the
following formulas: production variable costs plus
margin; total variable costs plus margin; production
cost plus margin; full cost plus margin.

The mark-up can be calculated on the basis of:
variable production costs; full production cost; total
variable costs; total cost.

Consider the models of calculating the price
per unit of production for different pricing methods
[4].

1) a pricing model based on variable production

costs:
P, = vc+vexM/100, (1)
where P, — the price per unit of production, UAH;
M — mark-up, %; vc — variable production costs
per unit, UAH.

bp + fpc + oe

XXVC

competitive environment

Title Analytical method

Expert method Simulation method

Non-contact valuation methods (statistical
characteristics of the activity of competitive
enterprises in the market, marketing
matrices reflecting the competitive position
of the firm and its goods, methods of
economic espionage)

The essence

The use of simulation models
that are developed on the basis
of marketing observation and
allow to «play» on the computer
various variants of competition

Expert assessment
methods, hypotheses and
forecasting options for
market behavior, tactics
and strategy
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where bp — budget profit, UAH; fpc — fixed
production costs, UAH; oe — operating expenses,
UAH; x — production volume, units.

2) a model of pricing based on full production
cost:
P, =pc+pcxM/100, (3)
where pc — is the production cost of a unit of
production.

bp + oe
M=-—""", 4)
XXpc

3) a pricing model based on common variable
costs:

P, = tvc +tvexM /100, (5)
where tvc — total variable costs, UAH.
bp + tfc
M=2PT¢ (6)
X Xtve
where tfc — total fixed costs, UAH.
4) full cost pricing model:
P, =tc+tcxM /100, (7)

where tc — total cost of a unit of production, UAH.

= : (8)

Various methods can be used to forecast prices
in a competitive environment, such as the balance
method, the peer review method, the regulatory
method, and the extrapolation method.

Consider time series models. Today there are
many methods for predicting time series. The most
common of these are moving averages, autoregressive
methods, neural network methods, and singular
spectrum analysis. Some of them work well for
stationary time series, while the success of predicting
non-stationary series depends heavily on their subject
area.

Time series is statistics collected at different
points in time about the values of any parameters
(in the simplest case of one) of the process under
study. Detecting the structure of the time series is
necessary in order to build a mathematical model of
the phenomenon that is the source of the time series
being analyzed.

An autoregressive model is a time series model
in which the values of the time series are now linearly
dependent on the previous values of the same series.
The autoregressive order process is defined as follows:

p
X, =C+ ) a, XX, +&,
i=1

(9)

where a,,....., a, — model parameters (autoregression
coefficients); ¢ — constant; g — white noise.

The Moving Average Autoregression Model
(ARMA) is a mathematical model for analyzing and
predicting stationary time series, which is a
generalization of the autoregressive model and the
moving average model.

The ARMA model (p, q), where p and q are
integers that specify the order of the model, is called
next process of generating a time series X,

p q
X, =c+st+Z:ai><xt7i +ij><8

i=I =0

t—j° (10)
where b,,....., b, — moving average coefficients.

ARMA processes have a more complex
structure than similar lybehavioral auto-regression
models or sliding average models inpure form, but
ARMA models are characterized by fewer parameters,
which is one of the iradvantages [5].

Integrated sliding average autoregression model
(ARIMA) is anextension of the ARMA model for
non-stationary time series, which can be
madestationary by determining the difference of some
or derfrom the original time series (the so-called
integrated or difference time series). It has the
following form:

P q
d d
A, =c+g + E a, xA XH+E b;xe

i=l =0

t-j>  (11)
where AY — the operator of the difference of the
time series of the order d (sequential determination
of d times the differences of the first order — first
from the time series, then from the obtained
differences of the first order, then from the second
order, etc.) [4].

ARIMA’s approach to time series is that the
stationarity of the series is evaluated first. Different
tests reveal the presence of single roots and the order
of integration of the time series (usually limited to
the first or second order). Further, if necessary (if
the order of integrability is greater than zero), the
series is converted by determining the difference of
the corresponding order, and already for the
transformed model some ARMA model is built, since
it is assumed that the obtained process is stationary,
unlike the original non-stationary process (difference-
stationary or integrated order d process) [6].

Consider the method of neural network
prediction performed using neural networks. Thanks
to scientific and technological progress there is a
way to achieve the maximum effect in the field of
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forecasting with the help of «artificial intelligence»,
when the computer itself can learn, because as the
number of information resources used in the model
increases, the accuracy of the forecast increases, and
uncertainty in decision making is diminished, this is
possible through the use of neural networks.

Neural networks are a section of artificial
intelligence that uses phenomena similar to what
happens in neurons of living things to process signals.

The main feature of the network, which testifies
to its wide capabilities and high potential, is a
technique that can significantly speed up the
information processing process, and the network
becomes resistant to errors that may occur on some
lines. An artificial neuron is the basis of any artificial
neural network. Neurons are relatively simple, the
same elements that mimic the work of brain neurons.

Each artificial neuronis created by analogy of
nerve cells in the human brain. The artificial neuronal
so, like its natural prototype, has a group of synapses
(inputs) that are connected to the outputs of other
neurons, as well asanaxon — the output connection
of that neuron — from where the excitation or
inhibition signal comes to synapses of other neurons.
It is obvious that the actions of the neural network
depend on the magnitudes of the synoptic
connections. Therefore, when designing a neural
network structure that is appropriate for a particular
task, the developer must determine the optimal values
for all weights. This stage is called learning of the
neural network, and how well it will perform depends
on the ability of the network to so Iveits problems.

The main parameters of training are the quality
of selection of weights and time spent on training.
Currently, all algorithms for learning neural networks
can be divided in to two large classes: with a teacher
and without a teacher. The network learns to give
many outputs for some set of inputs. Each such input
or output is considered by the developers as a vector.
Training is done by consistently presenting the input
vectors while a djusting the weights according to a
certain procedure. In the process of learning the
weights of the network gradually become such that
each input vector producesan output vector.

Forecasting the short and long term trends of
the stock markets includes the following steps:

1) gathering and preservation statistical
information;

2) identification of the forecasted value
instrument and a set of factors influencing the studied
market;

3) determining the relationships between the
predicted values and sets of influential factors in the
form of a function;

4) calculating the required values and
determining the type of forecast (long or short).

For good forecast it is necessary to use

28 ISSN 2415-3974.

qualitatively prepared data, as well as a neuropackage
with higher functionality. A large number of
specialized programs are assigned to work with neural
networks, some of which are more versatile and other
sarehighly specialized. Let us brie fly look at some
ofthe programs used [7]:

1) Matlab desktop laboratory for
mathematical calculations, design of electrical circuits
and modeling of complex systems;

2) Statistica — a powerful enough tool that is
used to find and analyze data and identify statistical
patterns;

3) NeuroShellDayTrader — a neural network
system that takes into account the specific needs of
traders, although it is easy to use, the program is
very specialized, it is suitable for trading, but in
essence very close to the black box;

4) BrainMaker — this package is intended for
solving such problems for which formal methods and
algorithms are not found yet, the input data is
incomplete, noisy and contradictory.

Conclusions

In this article, studies were conducted in the
areas of competitive environment detection, pricing
formation and pricing methods. Competition is a
mechanism of competition, the struggle of market
structures for the right to find their buyer and for
the opportunity to sell their goods on the most
favorable terms. The competitive environment can
be identified by three methods: statistical analysis,
expert judgment and simulation models. To set the
price for a product or service correctly, you need to
know the market and your competitors and then use
the pricing methods considered to set your price.

Purely econometric forecasting does not provide
very accurate forecasts of the time, size and duration
of economic cycles. This is especially true for long-
term economic forecasts. However, the flexibility
and continuous refinement of econometric
forecasting in comparison with estimated forecasting
do make efforts to build an econometric model and
forecasting useful. Econometric models are in
themselves cannot track business cycles well, they
provide a clear and well-organized structure within
which to make predictions to improve the power of
theory. The advantage of econometric models is that
they can be easily identified and, therefore, attempt
to correct the weaknesses in the model structure
and the assumptions underlying the forecast.
Subjective forecasting of the same number of variables
on a regular basis can be very time consuming.

Finance is extremely non-linear, and sometimes
stock price data can even seem completely random.
Traditional time series methods, such as the ARIMA
and GARCH models, are only effective if the series
is stationary, which is a limiting assumption that
requires pre-processing the series by receiving journal
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returns (or other transformations). However, the main
problem arises when implementing these models in
a real trading system, as there is no guarantee of
stationarity when adding new data. They are
struggling with it through neural networks that do
not require any stationarity. In addition, neural
networks are inherently effective in linking data to
using it to predict (or classify) new data.
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MATEMATNYHE MOJEJIIOBAHHSA ITPOI'HO3Y IIIH B
KOHKYPEHTHOMY CEPEJOBHIIII

Deoyaosa C.0., Komipna B.B., Kowmeacsa B.IO., Ilucapvrosa B.P.

Y Oaniti cmammi 6yau 30iticneni docaioncenus 6 cghepax
BUABNCHHS KOHKYPEHMHO20 cepedoguua, hopMy8ants YiHoymeo-
DeHHs | Memo0ié po3paxyHKy npoeno3y yin. Konkypyroue cepedogu-
we ymeoproemucs Ha pisHux punkax i cgpepax. /ns eusenenns KoH-
KYPEeHMH020 cepedoguua MOJICHA BUKOPUCMOBY8AMU MAKi Memo-
du: ananimuynuil, excnepmuuil i imimayiinuti. Omyce, docaionce-
HO Ma ONUCAHO 3ACMOCYBAHHS OCHOBHUX MAMEMAMU4HUX Modenell
NPOcHO3Y UiH 8 KOHKYpenmHOMY cepedosuuji. Eman gopmyeanns
YiHU 6 DUHKOBUX YMOBAX BUCMIYNAE GAICAUBUM ENeMEHMOM pO3-
BUMKY 20CN00APCLKO20 MEXAHIZMY UPOOHUYME, 3a0e3neuye 8pPieHO-
BAICEHHS NONUMY ma Npono3uyii, 6naueae Ha iHmepecu ma no-
mpebu cycninbcmea. Pozeasnymo ocHogHi Memoou 6us6aeHHs KOH-
KypeHmHo20 cepedosuuia, Haubinbi nowuperi Mmemoou 6CmMaHog-
JNeHHsl YIHU | 8UBYEHO Memo0 4acosux psadie ma memoo Helipomepe-
2HCEB8020 NPOCHO3YBAHHS 045 30iUCHEHHS NPOCHO3Y YiH 8 KOHKYPeHM -
Homy cepedosuuyi. AKmyanizoeano, wo cyb ’ekmuere npoeHO3y6aH-
HSl 0OH020 [ MO0 JHC HUCAA 3MIHHUX HA Pe2yAspHill OCHO8I Modice
b6ymu dyxce mpydomicmixum. Busnaueno, wo 3’seuecs cnoci6 do-
csIemuU MaKCcUManbHoeo egheknty 6 06aacmi NPoeHO3y8aHHs 3a 0ON0-
MO20I0 <UWIMYYHO20 [HMeAeKmY», KOAU KOMN TOmep cam Moce Ha-
suamucsi, adxyce npu nidsuweHHI Kinbkocmi iHgpopmauitHux pecypcis,
SAKI GUKOPUCIMOBYIOMbCS 8 MOOeAL, NIOBUWYEMbCS MOYHICMb NPO-
2HO3Y, a 30UMmoK, 06 A3aHUll 3 HeGU3HAYEeHICMIO NPU NPUUHAMMI
DileHb, 3MEHUYIOMbCA, | ye MONCAUBO 3ABOAKU GUKOPUCTIAHHIO
HetiponHux mepeyc. Dinancu expaii Heainiini, i iH00i 0ani npo yinu
Ha akyii Mojcyms Hasime 30a8amucs abCONOMHO GUNAOKOBUMU.
Tpaduyiiuni memodu uacosux psodie, maki sk modeai ARIMA i
GARCH, epekmueHi minoku ¢ momy unaoky, SKujo psao € cmauyi-
OHAPHUM, W0 € 0OMeNCYIOUUM OONYUEHHAM, Ke 6UMAa2ac nonepeo-
HbOI 00POOKU PAOY WASXOM OMPUMAHHS HCYPHANBHUX NOBEPHEHb
(abo inwux nepemesopens). Ilpome, ocHoséHa npobaema suHUKAE nPU
peanizauii yux moodeneil 6 peanvHiti Mopeo8eabHil cucmemi, max K
Hemae eapanmii cmayionapHocmi npu dodasauHi HO8UX Oanux. 3
yum 6opromues 3a 00NOMO02010 HEUPOHHUX Mepedc, AKI He eumaza-
romb 6ydb-sxoi cmayionaprocmi. Kpim moeo, HellpouHi mepedci 3a
CBOEI0 NPUPOOOID epeKMUBHI 8 3HAX00NCEHHI 36 3Ki8 Midc daHumMu
i sUKOpUCManHAM ix 045 npoeHo3yeanus (abo kaacughixauyii) Hogux
Jdanux.

KimouoBi ciioBa: MojetoBaHHS, MIPOTHO3, aHAJTi3 JaHUX,
1[iHa, KOHKYPEHTHE CEPEIOBUIIIE.
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MATEMATUYECKOE MOJEJINPOBAHUE ITPOTHO3A
IEH B KOHKYPEHTHOU CPEJE

Deodyrosa C.A., Komupnas B.B., Koweaesa B.IO., ITucapvkosa B.P.

B dannoii cmamve 6viau nposedennt uccaedosanus 6 cghepax
BblA6NCHUSL KOHKYPEHMHOU cpedbl, (hopMuposarus yeHoobpazoea-
Husi u memodog pacuema npocHosa ueH. Konxypupyrowas cpeda
o6pazyemcsi Ha pa3uU4HbIX poiHKax u cghepax. /s evisieaeHus KoH-
KYpeHmHoul cpedbl MOJICHO UCHOAB306aMb CAeAYIoUujUe MEmoobl: aHa-
AUMUYECKULl, SKCHepmHblll U umumayuouHsiid. Takum obpaszom,
uccnedo8ano U ONUCAHO NPUMeHeHUe OCHOGHbIX MAMeMamu4ecKux
Modenell NPoeHO3a UeH 6 KOHKYPeHMHOU cpede. Iman ghopmuposa-
HUSL YeHbL 8 PLIHOYHBIX YCAOBUSX BbICIYNACH] BANCHBIM INEMEHMOM
PA36UMUs X03ALCMEEHHO20 MEXAHU3MA NPOU3B0dcme, obecheuusa-
em YPasHoGewlUganUs CNpoca U npeonodceHuUs, eausem Ha uHmepe-
cbl u nompebrnocmu obujecmea. Paccmompenst ocnosHble memodut
8blsIGNCHUS KOHKYDEHMHOU cpedbl, Haubosee pacnpocmpaHeHHble
Memoobl YCMAaH0BACHUS UeHbl U U3VHEeHbl MemOo0 8DeMEeHHbIX PA006
U Memod Helpocemego20 NPOSHO3UPOBAHUS O NPOGedeHUs Npo-
2H03a YeH 8 KOHKYPeHmHoU cpede. AKmyaau3upogano, 4mo cyosex-
mueHoe NPoCHO3UPOBAHUS OOHOR0 U MO20 Jce YUCAA NEPEMEHHbIX HA
PecyAspHOLL 0CHO8e Modcem Obimb oueHs mpydoemkum. Onpedene-
HO, 4mo noseuacs cnocod docmu4b MAaKcUMAaibHo20 3¢ggexkma 6
0baacmu nPOSHO3UPOBAHUSL C NOMOWBIO <UCKYCCIBEHHO20 UHMeN-
AeKmMa», Ko20a KoMnblomep cam Mojcem yYuumocs, 6edb npu noebvi-
WeHuU KoAUu4ecmea UHGOPMAyUOHHbIX Pecypcos, UCNoNb3YeMbiX 6
Modeau, noGblULaemcs MOYHOCHb NPOHO3A, A Yulepd, Ces3aHHbIL ¢
HeonpeoeneHHOCMbI0 NPU NPUHAMUU DeuleHUll, YMeHbuaromes, u
2O 803MOJNCHO 6/1a200apsi UCHOAb308AHUID HeUPOHHbIX cemetl. Du-
HaHCbl KpaiHe HeauHelivle, U UH020a OaHHble 0 UeHaX HA aKuuu
Moeym dadice Kazamucs abcoaromuo cayyaunvimu. Tpaduuyuonnoie
Memodbl epemeHHbIX pidos, makue kak modeau ARIMA u GARCH,
aghghexmuenbl Moabko 6 Mom cayuae, ecau pao A645emcs Cmauuo-
HAPHBIM, YMO ABAAEMCA 02PAHUMUBAIOWUM ONYUleHUEM, KOMOPOe
mpebyem npedeapumenvHou obpabomku psda nymem NOAYYeHUs
JICYPHANBHBIX 8038pamoe (uau opyeux npeobpasosaruil). OdHako,
OCHOBHAs1 NPOOAEMA 603HUKAEM NPU Pearu3ayu 3mux mooenei 6
DeanvHoli mopeoeoU cucmeme, mak Kak Hem 2apaHmuu cmayuo-
HapHocmu npu dobaenenuu Hosvix danuvix. C smum Gopromces ¢
NOMOWbI0 HEUPOHHBIX cemell, KOmopbvle He mpeOyrm Kakou-aubo
cmayuonapHocmu. Kpome moeo, HelipoHHble cemu no ceoeli npupo-
de aghpexmusHbl 6 HaxodxucoeHuu cessel medxncdy OaHHbIMU U UC-
N0Ab308aHUEM UX 0451 NPOSHO3UPOBAHUS (UAU Kaaccugpukayui) Ho-
8bIX OQHHDBIX.

Knouesbie ciioBa: MonenupoBaHUE, TPOTHO3, aHAN3
JIAHHBIX, 1IeHA, KOHKYPEHTHasl cpeja.
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In this article, the research in the areas of competitive
environment detection, pricing formation, and pricing methods has
been conducted. A competitive environment is emerging in different
markets and areas. To identify a competitive environment, we can
use the following methods: analytical, expert and simulation. So, the
application of basic mathematical models of price forecasting in a
competitive environment has been investigated and described. Stage
pricing in market conditions is an important element in the
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development of economic mechanism of production, provides supply
and demand balance, influences the interests and needs of society.
The basic methods of detection of the competitive environment, the
most common methods of pricing and the time series method and the
method of neural network forecasting for conducting the price forecast
in the competitive environment are considered. It is updated that
subjective forecasting of the same number of variables on a regular
basis can be very time-consuming. It was determined that there was
a way to achieve maximum effect in the field of forecasting with the
help of «artificial intelligence», when the computer itself can learn,
because by increasing the amount of information resources used in
the model, the accuracy of the prediction increases, and the damage
associated with uncertainty in decision making, they decrease, and
it is possible through the use of neural networks. Finance is extremely
non-linear, and sometimes stock price data can even seem completely
random. Traditional time series methods, such as the ARIMA and
GARCH models, are only effective if the series is stationary, which
is a limiting assumption that requires pre-processing the series by
receiving journal returns (or other transformations). However, the
main problem arises when implementing these models in a real trading
system, as there is no guarantee of stationarity when adding new
data. They are struggling with it through neural networks that do not
require any stationarity. In addition, neural networks are inherently
effective in linking data to using it to predict (or classify) new data.

Keywords: modeling, forecasting, data analysis, price, com-
petitive environment.
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