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Summary. Introduction. The bitcoin market remains one of the most
dynamic and attractive sectors in the world of modern finance. In recent years,
bitcoin has repeatedly experienced significant price fluctuations, which has
encouraged investors and traders to constantly monitor, analyze and forecast its
price. Forecasting is a critical tool for successful operations in the bitcoin
market, and its importance for a trader is driven by the need to make informed
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decisions, reduce risks, identify market trends, optimize portfolios, and conduct
strategic planning. In this context, one of the key aspects for traders is to
analyze the dynamics of the minimum bitcoin price, and the use of technical
indicators (such as the MACD histogram) allows traders to assess crypto
market trends and potential entry or exit points. Accordingly, there is a need to
consider a practical mechanism for generating trader forecasts based on a
comprehensive analysis of the dynamics of the minimum bitcoin price and the
MACD histogram, which will help traders increase the efficiency and accuracy
of market decisions.

Purpose. The purpose of the study is to analyze the relationship between
the dynamics of the minimum price of bitcoin on the weekly timeframe and the
MACD histogram as a prerequisite for the formation of traders' forecasts and
their behavior in the cryptocurrency market.

Materials and methods. In the process of writing the article, the following
methods of general theoretical and empirical research based on a systematic
approach were used: abstract-logical method (for systematization of scientific
publications on the problems of analysis of the cryptocurrency market and the
price of bitcoin), graphical method (for construction of the MACD histogram
and dynamics of the minimum price of bitcoin), analysis method (for analysis of
the dynamics of the minimum price of bitcoin on a weekly timeframe and the
MACD histogram), the method of comparisons (in the process of comparing the
dynamics of the minimum price of bitcoin and the MACD histogram,
establishing the relationship between them); the method of coefficients (to
determine the average and maximum length of the series of the minimum price
of bitcoin, the length of the series of price repetition of the MACD movement
direction); the method of formalization (to establish the relationship between the
minimum price of bitcoin and the MACD histogram from week to week; to
establish the relationship between price changes in the current and next weeks),

the method of synthesis (to demonstrate how the joint use of two technical
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analysis indicators - MACD and the minimum price of bitcoin - can help traders
make more effective and balanced trading and investment decisions); the
method of generalization (to formulate the conclusions of the study).

Results. The research focused on establishing the degree of correlation
between the MACD histogram and the minimum price of bitcoin on the weekly
timeframe as one of the prerequisites for making traders' forecasts in technical
analysis. The main objectives of the study were to determine whether the
minimum price of bitcoin increased or decreased compared to the previous week
with a similar change in the MACD; to determine the average and maximum
series for the minimum weekly price. The study demonstrates how the combined
use of these two technical analysis indicators can help traders make more
efficient and informed trading and investment decisions.

The study found that in 61.26% of cases, a trader can expect an increase
in the minimum price of bitcoin this week if the MACD histogram showed an
increase in the previous week; or a decrease in the minimum price of bitcoin this
week if the MACD histogram showed a decrease in the previous week. With the
MACD falling from the “Below zone” and rising from the “Above zone’ in the
first week, this probability is significantly higher: 83.33% and 82.35%
respectively. A trader can expect that the low price of bitcoin will continue its
direction of movement in the second week in 49.08% of cases. A trader can
expect that if the minimum price falls, this fall will stop after the 3rd week with a
probability of 92.59%; and the growth of the minimum price will stop after the
Sth week with a probability of 91.46%.

Discussion. In further research, in order to gain a deep and
comprehensive understanding of bitcoin pricing, a comprehensive study is
envisaged, including an analysis of the change in the MACD for the current
week in relation to the closing price for the following week. According to the
authors, the study of the relationship between the closing price and the MACD is

particularly important as it will provide traders with important information
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about the strength of the trend and market sentiment; help traders identify
potential reversals or confirmations of current bitcoin trends.
Key words: Cryptocurrency, Bitcoin, MACD, MACD histogram,

forecasting.

Anomauia. Bcmyn. Punok 6imkoina 3anumacmuscs 0OHUM 3 HAUOLIbU
OUHAMIYHUX MA NPpUabIUBUX CEKMOPI8 Y c8imi cyuacHux Qinaucie. 3a ocmanHi
POKU  OIMKOIH HEeOOHOPA3080 NEPe’CUBA8 3HAYHI KOAUBAHHA YIH, U0
CMUMYIIO8AN0 IHBECMOpi8 ma mpeuoepie 00 NOCMIUHO20 MOHIMOPUH2Y, AHANIZ)
i npoeHo3yeanHs 1020 yiHu. [IpocHo3y8anHs € KpUMUYHUM IHCIMPYMEHMOM O
YCniwHoi OisIbHOCMI HA PUHKY OIMKOIHA, a 1020 axcaugicms O mpetoepa
00yMo8/IeHa HeOOXIOHICMIO NPUUHAMMS OOIPYHMOBAHUX DIUleHb, 3HUNCEHHIM
PU3UKIB, BUSBNIEHHS MPEHOI8 PUHKY, Onmumizayii nopmehess ma cmpame2iuno2o
nIaHy8anHs. B oanomy konmexcmi 0OHUM i3 K1I0YOBUX acneKkmis OJisi mpetioepiea
€ aumaniz OUHAMIKU MIHIMANLHOI YiHU OIMKOIHA, A BUKOPUCMAHHA MEXHIYHUX
iHouxamopie (maxux sk cicmoepama MACD) 0o3eonse mpetioepam oyinosamu
meHOeHYli Kpunmo puHKy ma NOMEHYItHI MOYKU 6X00y YU BUXOOY 3 HbOZO.
Bionosiono, nocmae HeobXiOHicmb  po32110y  NPAKMUYHOSO — MEXAHIZMY
Gopmysanus npocHo3ie mpetioepa Ha OCHOBI KOMNJIEKCHO20 AHANI3Y OUHAMIKU
MiHIManvHoi yinu 6imkoina ma cicmozpamu MACD, wo oonomoodice mpetioepam
niosuwumu eghekmueHiCms ma MOYHICIMb PUHKOBUX DIULEHD.

Mema. Memotw Oocniodcenns € aHali3 83AEMO38 3KV MIdHC OUHAMIKOWO
MIHIMANbHOI YiHU OIMKOIHA HA MUNCHEBOMY MauM-@peumi ma 2icmocpamoro
MACD sk nepedymosgu 0151 popMy6anHs npocHO3i6 mpeuoepie ma ix no8eoiHKu
HA KpUnNmo 8ant0mMHOMY PUHKY.

Mamepianu i memoou. Y npoyeci nanucanus cmammi 0yau 8UKOPUCTNAHI
Mmaki Memoou 3a2albHOMEeOPemMUYHUX mad eMRIPUYHUX OOCHIONCEHb, WO
0azyromocsi HA CUCMEMHOMY NIOX00i: abCmMpaKmHO-N02IYHULL Memoo (014

cucmemamuzayii Haykosux nyonikayii 3 npoodnem auanizy PuHKy Kpunmo
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ganom ma yiHu OIMKoiHa), 2epaghiunuti memoo (01 nobyoosu 2icmozpamu
MACD ma ounamixu MiHIMATbHOI YiHu OIMKOIHa); MemoO aHanizy (01 aHanizy
OUHAMIKU MIHIMANbHOI YIHU OIMKOIHA HA MUMCHEBOMY mauM-gpetimi ma
eicmoepamu MACD); memoo nopiguanv (y npoyeci NOPIGHAHHA OUHAMIKU
MiHiManenoi yinu  Oimkoina ma cicmoepamu MACD, ecmanoéienHs
83AEMO38 'SI3KY MINC HUMU); MemoO Koepiyichmis (0151 8U3HAYEHHS CepeOHbOl
ma MAaKCcumManibHoi 008XUCUHU Cepiti MIHIMYMY YiHU OIMKOIHA, O08MCUHU cepii
no8mMopenHs yYiHoto Hanpamky pyxy MACD); memoo gopmanizayii (014
BCMAHOBNEHHS  B3AEMO38 'A3K)Y MIdC MIHIMAIbHOW YiHOlO OimKoiHa ma
eicmoepamoro MACD mudicoenv y mudicoensb, 8CMAHOBICHH B3AEMO38 3Ky
MidHC 3MIHAMU YIHU HA NOMOYHOMY MA HACMYNHOMY MUMNCHSX), MEMOO CUHME3Y
(Ona demoHcmpayii sIK CHilbHe 3aCMOCY8AHHA 080X IHOUKAMOPIE MEXHIYHO20
ananizy — MACD ma wminimanenoi yinu 6Oimkoina — Modxce O00nomoemu
mpetioepam y npuiHammi Oilbl e@GeKmusHux ma 38AXHCEHUX MOpPeo8o-
IHGeCMUYIUHUX DIUleHb); MemooO Y3azalbHeHHs (07151 (PopMYNI08aHHS BUCHOBKIG
NnpPoBeOeH020 OOCNIONCEHHS).

Pesynomamu.  [locnioscenns 6Oyno 30cepediceHo HA BCMAHOBNEHHI
CMYNeHio 83aemo38 3Ky mixc cicmozpamoio MACD ma minimansHoro yinoiwo
OimKoiHa Ha mudcHe8OMY maum-ppelimi AK OOHIEI 3 nepedymMos 0
Gopmysanus npocHo3ie mpeuoepie 8 pamkax mexHiuno2o ananizy. OCHOBHUMU
3AB0AHHAMU OOCHIOHCEHHS OYNI0: GUHAYUMU 30INbULYBANACS YU 3MEHULYB8ANACS
MainimaneHa yiHa OIMKoiHA V NOPIGHAHHI 3 NONEPeOHIM MUNCHEM Npu
ananoeiuniv smini MACD,; eusnauumu cepeoui ma MAaKCUMaibHi cepii 0/
MIHIMANbHOI wWomudichesoi yinu. Y oOocniodcenHi NpooeMOHCMPOBAHO 5K
CRIIbHE 3ACMOCYBAHHA YUX 080X I[HOUKAMOPI8 MEXHIYH020 aHANI3Y MOdice
oonomozmu mpetdepam y NputHAmMmi Oilbl eQpeKmusHUx ma 38aHCEHUX
Mopeo80-iH8eCMUYIUHUX DIULEHb.

B pesynomami oOocnidocennss ecmamnosieno, wjo y 61,26% eunaokie

mpetioep Moxce OouiKysamu 30iL1bUeHHs MIHIMANbHOI YIHU OIMKOIHA Ha
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nomoyHomy mudicHi, saKkwo 2cicmoepama MACD na nonepeoHbomy MudiCHI
noKa3y8ana 3pOCMAanHA;, ab0 3MEHUleHHs MIHIMAIbHOI YiHU OImKOoIHa Ha
nomoyHomy mudicHi, saKkwo 2cicmoepama MACD na nonepeonbomy MmMudiCHI
noxasysana 3uudxcenus. llpu nadinni MACD 3 «HuoxcHboi 30nu» i niotomi 3
«Buwoi 3onu» na nepwiomy muodicni ys umogipnicms 3uauno suwja: 83,33% 1
82,35% eionosiono. Tpetioep mooce ouikysamu, wo HU3bKA YiHA OIMKOIHA
nPOO0BA’HCUMDb CBIU HANPAMOK pYX)y Ha Opyeomy mudchi 6 49,08% eunaokis.
Tpeiioep mooice ouikygamu, wo AKWO MIHIMATbHA YIHA NAOAE, MO Ye NAOIHHS
3YNUHUMbC  nicas 3-20 mudcHA 3 umosipuicmio 92,59%,; a 3pocmanus
MIHIMANBHOI YiHU 3YNUHUMbBCS RICASL 5-20 MudCHA 3 umogipricmio 91,46%.

llepcnexmusu. B nooanbuwiux HAyKOBUX OOCHIOHNCEHHAX 3 Memor
2MUOOK020 ma  PISHOCMOPOHHLO2O PO3VMIHHA  YIHOYMBOPEeHHs OIMKOiHa
nepedbauaemvcs KOMNJIEKCHe OOCNIOJNCeHHs, WO BKIoYamume aHaliz 3MIiHU
MACD 3a nomounuui mudicOenb NO GIOHOWIEHHIO 00 UYIHU 3aKpumms Ha
HacmynHuti mudxcoens. Ha oymky asmopis, 00CniodicenHs 83a€MO38'A3KY MidHC
yinoto 3akpumms i MACD € o0cobnueo 6ajxcausum, OCKIIbKU: HAOACHb
mpetioepy 8adciugy IiHgopmayilo npo cuiy mpeHoy i PUHKO8I HACMPOI;
oonomodce — mpeuoepam — GUHAUUMU — NOMeEHYIUHI  po3zgopomu  abo
niomeepodicents NOMOYHUX MeHOeHYiltl OIMKOIHa.

Knrwwuoei cnosa: xpunmosanoma, 6imkoin, MACD, zcicmoepama MACD,

NPOCHO3)Y6AHHAL.

Problem statement. The bitcoin market remains one of the most dynamic
and attractive sectors in the world of modern finance. In recent years, bitcoin has
repeatedly experienced significant price fluctuations, which has encouraged
investors and traders to constantly monitor and analyze this asset. The
importance of bitcoin is enhanced by its status as the first decentralized
cryptocurrency that has changed the approach to financial transactions and

become a symbol of a new era in the electronic economy.

International Scientific Journal “Internauka’. Series: “Economic Sciences”
https.//doi.org/10.25313/2520-2294-2025-1




International Scientific Journal “Internauka’. Series: “Economic Sciences”
https.//doi.org/10.25313/2520-2294-2025-1

In the modern world of cryptocurrency, where market conditions change
instantly, it 1s important to have accurate tools for making forecasts. Forecasting
1s a critical tool for successful operations in the bitcoin market, and its
importance for a trader is driven by the need to make informed decisions, reduce
risks, identify market trends, optimize portfolio and conduct strategic planning.
Given these factors, forecasting is an integral part of a successful bitcoin trading
strategy.

In this context, one of the key aspects for traders is to analyze the
dynamics of the minimum price of bitcoin, which is the most widely used and
most liquid digital asset. The use of technical indicators, such as the MACD
histogram, which is based on the difference between short-term and long-term
moving averages, in turn, allows traders to assess crypto market trends and
potential entry or exit points. According to the authors, the analysis of the
dynamics of these two technical indicators - the minimum price of bitcoin and
the MACD histogram - is an effective tool that allows traders to make informed
forecasts and predict future movements of the bitcoin price.

Accordingly, this article will discuss a practical mechanism for forming
trader forecasts based on a comprehensive analysis of the dynamics of the
minimum bitcoin price and the MACD histogram, which will help traders
increase the efficiency and accuracy of market decisions.

Analysis of recent research and publications. In today's digital society,
crypto currencies, in particular bitcoin, have become an important aspect of
financial markets and innovation. Bitcoin was the first decentralized
cryptocurrency to usher in a new era in financial technology, and since then it
has attracted considerable interest among academics, economists and investors.

Modern studies by national authors such as Denysenko [1], Pylypchenko
et al. [3], Savchenko et al. [4], Tarasov [5], Troyan [6] and others are limited to
analyzing the development of the cryptocurrency market in the world and

Ukraine, analyzing trading strategies in the cryptocurrency market, assessing
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existing trends and forecasting further prospects for the development of the
cryptocurrency market.

As for the analysis of bitcoin, as the most famous cryptocurrency, there
are few modern domestic scientific studies, for example, Matskevich &
Granovska consider the dynamics of the Bitcoin hashrate and highlight the main
factors that shape the Bitcoin ecosystem [2], Tarasov explores the possibilities
and prospects of using graphical technical analysis to predict the movement of
bitcoin prices [5], Ignatenko & Dokiienko research the relationship between the
MACD histogram and the maximum price of bitcoin [14].

At the same time, there is an increased interest in bitcoin and the analysis
of its price dynamics in the world practice, which is the subject of a significant
number of studies, for example, Andrade et al. [7], Biedscheid [9], Bistarelli et
al. [10], Chen & Yang [11], Guisen et al. [12], Kapar & Olmo [15], Kjarland et
al. [16], Roozkhosh & Pooya [17], Rudd & Porter [18], Samizadeh [19],
Shahzad et al. [20], Tamandi [21].

Thus, today in the domestic scientific literature, unjustifiably insufficient
attention i1s paid to the technical analysis of bitcoin, which is a tool for
predicting medium-term trends in the cryptocurrency market and, accordingly,
the topic of the scientific article is very relevant.

The purpose of the article is to study the relationship between the
dynamics of the minimum price of bitcoin on the weekly timeframe and the
MACD histogram as a prerequisite for forming traders' forecasts and their
behavior in the cryptocurrency market.

Materials and methods. The research methodology was based on the use
of the MACD (Moving Average Convergence Divergence) indicator, which is a
trend tracking tool that uses moving averages to determine the momentum of a
stock, cryptocurrency or other trading asset. MACD allows you to assess the

previous price movement and helps traders in making investment decisions.
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Based on it, a trader can assess the strength of a trend, predict changes in its
direction, and receive signals for further sale/purchase of a certain asset [8].
The following indicators were used for calculations and further analysis in
the study (Table 1).
Table 1

Methodological tools of the research

Indicator Calculation algorithm
1. Exponential EMA,,,..=(Price, ., % Multlplier)Jr(Pricelas, week =< (1 -Multiplier))
moving averages | where Pricewcck — current closing price; )
(EMA) EMAast week — EMA value for the previous week

2
Multiplier = —

2. Multiplier N+J
where N — period EMA
3. Moving Average MACD=EMA,, - EMA 4
Convergence where EMA |, — 12-period exponential moving average (for a short
Divergence period);
(MACD) EMA ;6 — 26-period exponential moving average (for a long period)
4. The signal line Signal Line = EMAo(MACD)

(9-period EMA where MACD values obtained from the difference between EMAs
from MACD) with periods of 12 and 26.

Histogram = MACD - Signal Line

5. MACD where MACD values obtained from the difference between EMAs
Histogram with periods of 12 and 26;

Signal Line — 9-period EMA from MACD

Source: compiled by the authors on the basis of [8]

In the process of writing the article, the following methods of general
theoretical and empirical research based on a systematic approach were used:
abstract-logical method (for systematization of scientific publications on the
problems of analysis of the cryptocurrency market and the price of bitcoin);
graphical method (for construction of the MACD histogram and dynamics of the
minimum price of bitcoin); analysis method (for analysis of the dynamics of the
minimum price of bitcoin on a weekly timeframe and the MACD histogram);
the method of comparisons (in the process of comparing the dynamics of the
minimum price of bitcoin and the MACD histogram, establishing the

relationship between them); the method of coefficients (to determine the average
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and maximum length of the series of the minimum price of bitcoin, the length of
the series of price repetition of the MACD movement direction); the method of
formalization (to establish the relationship between the minimum price of
bitcoin and the MACD histogram from week to week; to establish the
relationship between price changes in the current and next weeks), the method
of synthesis (to demonstrate how the joint use of two technical analysis
indicators - MACD and the minimum price of bitcoin - can help traders make
more effective and balanced trading and investment decisions); the method of
generalization (to formulate the conclusions of the study).

The algorithm for calculating and analysing the results is as follows (Fig.

).

4 )
Step 1. Changes in the minimum price of bitcoin and the MACD histogram are
represented in a binary system, where each increase in the price or MACD histogram is
taken as “1” and each decrease in the price or MACD histogram is taken as “0”

\. J
==

4 N\
Step 2. Calculating a continuous series from the following changes in the MACD

histogram and bitcoin price
. J/

>
4 )
Step 3. Calculate the relationship between the minimum price of bitcoin and the MACD
histogram from week to week; establish the relationship between price changes in the

current and next week
\ 4
-~ >

( )
Step 4. Divide the obtained values into the sectors of the beginning of the series
depending on whether the MACD histogram started its change below or above the zero
. J

~=

( )
Step 5. Measuring the total length of the series, as well as the growth series and the fall

series separately
. J

~~=

e N
Step 6. Calculation of rising and falling series when the MACD histogram starts below or

above the zero line
. Y,

Fig. 1. Algorithm for studying the minimum price of bitcoin and MACD histogram

Source: author's development

In general, this study used statistical methods to analyze the weekly
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minimum price of bitcoin and the MACD histogram built on the closing prices
of each week based on a sample of 346 weeks for the study period from 2018-
04-02 to 2024-11-11[12].

Results. Choosing the optimal price for buying/selling bitcoin is a
strategic step, as it determines the ‘timeliness’ and profitability of
entering/exiting the market. To choose the right period and form a certain
strategy, you need to pay attention to certain factors: investment goals, riskiness,
the trader's overall strategy, technical analysis results, and others. Undoubtedly,
a preliminary technical analysis of the crypto market and the chosen
cryptocurrency is the basis for making informed decisions. Technical analysis of
bitcoin focuses on graphical models that illustrate the dynamics of its price over
a certain period of time. Combining chart analysis with an understanding of
fundamental factors allows traders to get a complete picture of bitcoin market
dynamics, price movements, and the overall behavior of the crypto market, and
thus make more informed decisions.

Moreover, studying the low price of bitcoin is particularly important for
several reasons. The low price points can signal potential support levels,
indicating where Bitcoin’s price may stabilize after a decline. Identifying these
levels helps traders understand when to enter the market or place stop-loss
orders. By tracking Bitcoin’s low prices over time, investors can better predict
when the market is due for a rebound, increasing the accuracy of their
predictions and strategy development. Additionally, analyzing the lows helps to
determine the strength of the trend. A strong trend is often reflected by higher
lows, indicating that the market is gaining momentum, while lower lows may
suggest a weakening trend or potential reversal (Fig. 2).

On the other hand, the MACD histogram, which is an important tool for
analyzing and building trading strategies in the cryptocurrency market, allows
you to identify changes in market direction, assess the strength of the trend, and

synchronize with other indicators to improve the accuracy of analysis and
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further forecasts. In other words, the MACD histogram is a conditional indicator
of trend direction and strength, and it is very important to know how often a

trend is repeated and what decisions a trader should make in a given situation
(Fig.2).
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Fig. 2. MACD histogram and dynamics of the minimum price of bitcoin for the period
from 2018-04-02 to 2024-11-11

Source: calculated and constructed by the authors

In the initial stage of the analysis, the relationship between the MACD
histogram and Bitcoin's low price on a weekly timeframe was examined as a key
factor for making trading predictions based on technical analysis. The

calculation results revealed that when comparing the numerical values of the
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low price and the MACD histogram, there is no significant correlation (the
correlation coefficient is 0.06).

However, when analyzing the correlation between the low price and the
MACD histogram in binary terms, a moderately positive correlation was found
between the weekly data sets (with a correlation coefficient of 0.38).
Additionally, a weak positive correlation was observed between the arrays when
shifted by one week (where the price array is shifted one week ahead of the
MACD histogram array, with a correlation coefficient of 0.15).

The study found that the percentage of weeks with rising prices was
higher (60.29%) than the percentage of weeks with falling prices (39.71%),

which indicates a general bull trend over the previous period (Fig. 3).

@ Price down, %

B Price rise, %

Fig. 3. Percentage of weeks by direction of bitcoin low price change

Source: compiled by the authors on the basis of [13]

At the same time, the number of series with rising and falling prices is

almost the same (Table 2).

Table 2
Number of series with rising and falling bitcoin low prices
Total Rise Down Below Above
number of (growth (fall series), | series, pcs. | series, pcs.
series, pcs. | series), pcs. pcs.
Price 163 82 81 82 81

Source: calculated by the authors on the basis of [13]
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Accordingly, it has been determined that the average and maximum
lengths of growth series are longer than those of decline series (Table 3). This

confirms the overall bullish trend in the bitcoin market.

Table 3
Average and maximum series lengths of bitcoin low price

Direction of change | Average length of series, weeks | Maximum length of series, weeks
All 2.12 12
Rise 2.54 12
Down 1.69 7

Source: calculated by the authors on the basis of [13]

For a more in-depth analysis, it is proposed to consider the length of
bitcoin low price series taking into account the starting zone of the series.

The study revealed that the average duration of low price series starting
below the zero MACD line is longer than those starting above it. The average
duration of price increases from both zones is nearly identical, at around 2.54
weeks. On the other hand, the average length of a price decline from the zone
above the zero MACD line is 1.57 weeks, which is notably shorter than the
average decline from the zone below the zero MACD line, which lasts 1.82
weeks (Table 4). However, in the case of maximum series length, this trend is
not confirmed. The maximum series lengths from the above zone are almost 2
times higher than from the below zone. These maximum series lengths are not

common, they were only 3 times out of 163 series.

Table 4
Average and maximum series lengths of bitcoin low price, taking into
account the starting zone of the series

Indicators Length of series from | Length of series from
Above zone, weeks | the Below zone, weeks
Total average series length, weeks 2.02 2.21
Average length of growth series, weeks 2.51 2.56
Average length of fall series, weeks 1.57 1.82
Maximum length of growth series, weeks 12 6
Maximum length of drop series, weeks 11 7

Source: calculated by the authors on the basis of [13]

’
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In trading practice, this means that when trading on a bearish trend in the
zone below the zero MACD line, you can expect a little longer series of declines
in the low price. Accordingly, a trader can place an asset for sale with more
confidence. And at the same time, the long length of the maximum series when
trading on a bullish trend in the Above zone warns the trader about possible
strong price growth. This allows a trader not to expect a trend reversal soon.

With the average length of price growth series at 2.54 weeks and price
decline series at 1.69 weeks, the percentages for them are 67.07% and 83.95%,
respectively. And all series longer than 4 weeks inclusive are included in
92.02% of all series that started. At the same time, the balance is significantly
shifted towards the fall series: 3 weeks inclusive for down series are included in
92.59% of series. While 3-week growth series are only 79.27% (Table 5).

From a practical perspective, this suggests that when a trader observes the
price moving consistently in one direction for 2-4 weeks, they are more likely to
anticipate a trend reversal and, therefore, may choose to close or reduce their
position, seeing it as a warning of potential risks—a so-called "leading"
indicator.

Table 5

Average and maximum length of bitcoin price series in percentage terms

Length of | Total length | Length of | Length of | Length of price | Length of price
price series, | of the price | price growth | price drop series from series from
weeks series, % series, % series, % | Below zone,% | Above zone, %
1 50.92 41.46 60.49 47.56 54.32
2 75.46 67.07 83.95 74.39 76.54
3 85.89 79.27 92.59 84.15 87.65
4 92.02 86.59 97.53 91.46 92.59
5 94.48 91.46 97.53 93.9 95.06
6 96.93 95.12 98.77 96.34 97.53
7 98.16 96.34 100 97.56 98.77
8 98.16 96.34 97.56 98.77
9 98.16 96.34 97.56 98.77
10 98.77 97.56 98.78 98.77
11 99.39 98.78 100 98.77
12 100 100 100

Source: calculated by the authors on the basis of [12]
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Additionally, nearly half of all series (50.92%) ended with a single event,
while just over half of the remaining series involved multiple events. This
implies a 49.08% chance that a price movement series will continue after the
first event, meaning at least one more similar event is likely to occur. If other
indicators support this trend, a trader can act with more confidence in the
direction of the movement, which is favorable for medium-term strategies of 1-2
weeks.

Also, in the case of a series of low price drops, the trader can expect a
faster termination of the drop after 3 weeks. This is a good indicator for setting
take-profit and stop-loss (depending on the direction of trading).

The study also found that the price tended to follow the direction of the
MACD histogram movement from the previous week. For MACD histogram
series with a single event, the price moved in the same direction 69.33% of the
time on average. In cases where the MACD histogram started below the zero
line and moved downward, this figure increased to 83.33%. In practical terms,
this means that when the MACD histogram declined after a slight rise in the
zone below the zero line, the price also dropped the following week 83.33% of
the time (Table 6).

Furthermore, unlike the study [14], there is an 82.35% probability that
when the MACD starts from the above-zero zone and moves upward, the low
price will also rise 82.35% of the time in the following week. In trading practice,
this allows traders to place more confident bets on price growth.

In general, in 71.62% of cases, the price followed the movement of the
MACD histogram in the following week. However, when analyzing only up to
week 15 (excluding the longest 24-week series from the sample), this percentage
drops to 61.26%, offering a more accurate result. This is because there was only
one 24-week series during the study, where the price consistently followed the
MACD movement in nearly every instance. If, in the next week, the price does

not follow the direction of the MACD movement, it suggests an increased
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probability of a reversal in the MACD trend itself. This is due to the fact that the

longest MACD series in all cases ended at zero, meaning the price did not

follow the direction of the MACD movement.

Table 6
Length of series of price repetition of the MACD movement direction
MACD Total length of | Length of Length of Length of Length of
series MACD series | MACD series | MACD series MACD MACD
length, with price with price with price series with series with
weeks repeating the | repeating the | repeating the price price
same same direction | same direction | repeating the | repeating the
direction, % (start zone - (start zone - same same
Below, Below, direction direction
direction - direction - (start zone - | (start zone -
Rise), % Down),% Above, Above,
direction - direction -
Rise), % Down), %
1 69.33 66.67 83.33 82.35 56.00
2 50.94 46.67 42.86 53.85 55.56
3 48.89 50.00 50.00 81.82 21.43
4 50.00 50.00 33.33 62.50 45.45
5 58.62 63.64 0.00 80.00 54.55
6 44.00 63.64 50.00 20.00
7 60.00 88.89 50.00 33.33
8 78.57 85.71 100.00 66.67
9 66.67 71.43 100.00 50.00
10 66.67 80.00 0.00 66.67
11 28.57 25.00 33.33
12 80.00 66.67 100.00
13 66.67 100.00 0.00
14 50.00 100.00 0.00
15 100.00 100.00 100.00
16 100.00 100.00
17 100.00 100.00
18 100.00 100.00
19 100.00 100.00
20 100.00 100.00
21 100.00 100.00
22 100.00 100.00
23 100.00 100.00
24 0.00 0.00

Source: calculated by the authors on the basis of [12]

To summarize the research, the following conclusions can be drawn:

1)In 61.26% of cases, a trader can expect an increase in the minimum

International Scientific Journal “Internauka’. Series: “Economic Sciences”
https.//doi.org/10.25313/2520-2294-2025-1




International Scientific Journal “Internauka’. Series: “Economic Sciences”
https.//doi.org/10.25313/2520-2294-2025-1

price of bitcoin this week if the MACD histogram showed an increase in the
previous week, or a decrease in the minimum price of bitcoin this week if the
MACD histogram showed a decrease in the previous week. With the MACD
falling from the “Below zone” and rising from the “Above zone” in the first
week, this probability is significantly higher: 83.33% and 82.35% respectively.

2) A trader can expect that the low price of bitcoin will continue its
direction of movement in the second week in 49.08% of cases.

3) A trader can expect that if the minimum price falls, this fall will stop
after the 3rd week with a probability of 92.59%; and the growth of the minimum
price will stop after the 5th week with a probability of 91.46%.

Conclusions and prospects for further research. Thus, analyzing the
dynamics of Bitcoin's minimum price in relation to the MACD histogram
reveals that this indicator can be a valuable tool for predicting medium-term
trends in the cryptocurrency market. When combined with other indicators, it
allows traders to make more informed investment decisions, potentially
increasing profits or minimizing losses. The importance of the low price is also
crucial, as it often signals support levels and potential reversals, offering traders
additional insights into when to enter or exit the market.

However, while the MACD histogram can provide useful insights into
Bitcoin price dynamics, it is not a foolproof tool for precise predictions. The
cryptocurrency market is highly volatile, influenced by numerous external
factors, making accurate forecasts challenging. As such, investors should
approach the MACD with caution, recognizing that it is just one of many
elements to consider when making trading decisions.

To gain a deeper understanding of Bitcoin's price formation, a more
comprehensive study is necessary — one that includes an analysis of the current
week's MACD change, in relation to the closing prices for the following week.
The relationship between the closing price and the MACD is particularly

important, as it can offer critical insights into trend strength and market
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sentiment. Understanding how the closing price aligns with the MACD can help

traders identify potential reversals or confirmations of ongoing trends.
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