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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 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 di-
rection); 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 demon-
strate 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).

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
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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 com-
bined 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 5th week with a probability of 91.46%.

Discussion. In further research, in order to gain a deep and comprehensive understanding of bitcoin pricing, a comprehen-
sive 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 particu-
larly important as it will provide traders with important information 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.

AHoTauif. BCTyn. PUHOK OITKOIHA 3aMIIAETBCS OGHUM 3 HAMOIbLL gUHAMIYHUX Ta NPUBAOAMBUX CEKTOPIB Y CBITi Cy4dcHMX
¢iHaHciB. 3a ocTaHHi poky BITKOIH HEOGHOPA30BO NMepeXxyBAB 3HAYHI KOMMBAHHS LiiH, LLO CTUMY/TIOBA/I0 iHBECTOPIB Ta TpekigepiB go
MOCTIMHO20 MOHITOPUHRY, QHANI3Y | MPO2HO3YBAHHS 11020 LiHN. [1PO2HO3YBAHHSI € KPUTUYHMUM IHCTPYMEHTOM g/1S1 YCMILLUHOI Gisi/IbHOCTI
Ha pUHKY OITKOIHA, a 1020 BAXIMBICTD G151 Tpevigepa 0bymoB/ieHa HeOOXIGHICTIO MPUIHATTS 00fPYHTOBAHMX PillieHb, 3HVKEHHSIM
PU31KiB, BUSIBIEHHS TPEHGIB PUHKY, ONTUMI3avii nopTdens Ta cTpateiyHo20 MAAaHyBAHHS. B gAHOMY KOHTEKCTi OGHMM i3 K/I0HOBMX
acrekTiB gAsi TpevigepiB € AHA3 gUHAMIKV MIHIMAbHOI LiHW BITKOIHA, @ BUKOPUCTAHHS TeXHIYHWX IHGUKATOPIB (TAKWX SIK 2icTo2pama
MACD) go3sosisie Tperigepam OLiHIOBATH TeHGeHLi KpUITO PUHKY T MOTEHLiNMHI TOYKM BXOGY M BUXOGY 3 HbO20. BIgnoBigHO, MoCTae
HeoOXIgHICTb po32/151gy MPAKTUYHO20 MeXaHi3My POopMYBAHHS MPO2HO3IB Tpeigepa Ha OCHOBi KOMI/IEKCHO20 AHAAI3y gUHAMIKM
MiHiManbHoi yiHy 6iTkoiHa Ta sictozpammu MACD, 1o goroMoxe Tpergepam MigBniumTy eekTUBHICTb Ta TOYHICTb PUHKOBKX pilLieHb.

MeTa. MeTolo goC/igKeHHs € QHA/3 B3AEMO3BA3KY MixX GUHAMIKOIO MiHIMAbHOI Ui GITKOIHA HA THXHEBOMY TakiM-(peiimi
Ta 2ictoepamoto MACD sik nepegymMoBu g5 popMyBaHHS MPO2HO3IB TpeigepiB T ix MOBEGIHKM HA KPUMTO BAIOTHOMY PUHKY.

Marepianu i meTogn. Y npoueci HanMCaHHs CTaTTi Oyan BUKOPUCTAHI Taki MeTogu 3a2a1bHOTEOPeTUYHMUX TA eMMAipUYHUX
gocnigkeHb, Lo 6a3y0TbCs HA CUCTeMHOMY Migxogi: abCTPaKTHO-02iYHMIT MeTog (g5 cucTemaTu3auii HaykoBux nyoaikavivi
3 npobsieM aHanizy puHKy KpMATO BA/OT Ta LiHM GiTKOIHA); epadiyHmii meTog (gns mobygosw 2ictoepamu MACD Ta guHamikm
MiHIMabHOI LiHu BITKOIHA); MeTog aHani3y (g5 aHani3y guHAaMikm MiHIMAnbHOI LiHu GITKOIHA Ha TWXKHEBOMY Takim-pperimi Ta
2ictoepamu MACD); MeTog NopiBHSAHb (y NpoLeci MOpiBHAHHSA gUHAMIKI MiHIMAnbHOI LiHW BiTKoiHa Ta 2icToepamu MACD, BcTa-
HOBJIEHHS) B3AEMO3B'A3KY MiX HUMM); MeTog KOoeiLlieHTIB (G151 BU3HAYeHHS! CepegHbOi Ta MAKCUMAbHOI GOBXKWUHM Cepiii MiHiMymy
LiHv GITKOIHA, GOBXKWHM Cepii MOBTOPeHHS LiHO HanpsaMKy pyxy MACD); meTog opmanizauii (s BCTAHOB/IeHHS B3AEMO3B 13-
Ky MK MiHiIMabHOIO LiiHOK BiTKOIHa Ta 2icToepamoio MACD TumkgeHb Y THxXgeHb; BCTAHOB/IEHHS B3AEMO3BA3KY MiX 3MiHAMM
LiHM HA MOTOYHOMY TA HACTYMHOMY THXKHSIX), METOg CMHTe3Y (g geMOHCTPaLii IK CriiibHe 3aCTOCYBAHHS gBOX IHgUKATOPIB
TeXHiYHO020 aHanisy — MACD Ta MiHIMAnbHOI LiHu BITKOIHG — MOxKe goroMoaTH Tperigepam y npuiHATTI GinbLL epekTMBHUX Ta
3BAXKeHNX TOP20BO-IHBECTULIHMX pillieHb); MeTog y3a2a/1bHeHHs (G151 pOpMy/IIOBAHHS BUCHOBKIB MPOBEJeH020 JOCigxeHHS).

Pe3ynbTatu. [jocnigxeHHs Oy/10 30cepegxeHo Ha BCTAHOB/IEHHI CTYMeHI0 B3AEMO3B'A3KY Mix 2icToepamoto MACD Ta MiHi-
Ma/IbHOIO LiHOIO BITKOIHA HA TUXKHEBOMY TaiM-Pperimi sik OgHiei 3 nepegymMoB g/1s1 OpMyBAHHS MPOHO3IB TpeligepiB B paMKax
TeXHIYHO020 aHanisy. OCHOBHUMM 3ABYAHHAMM JOCigKeHHs Oy/10: BUSHAYMTM 30i/1bLLIYBANACS YW 3MEHLLYBANACS MAIHIMAIbHA
UiHa GiTKoIHa y MOPIBHSAHHI 3 monepegHiM TUXHEM NPy aHA02i4HIN 3MiHi MACD; BU3HA4Y1TW CepegHi Ta MaKCUManbHi cepii gns
MiHIMA/IbHOI LOTMXKHEBOI LiHW. Y gOCigxeHHi MPOgeMOHCTPOBAHO SIK CrlijibHe 3ACTOCYBAHHS LMX gBOX IHGUKATOPIB TeXHIYHO20
aHanisy Moxe gornomo2Tu Tpeigepam y npuitHATTI GibLL ePeKTUBHIX T 3BAKEHUX TOP2OBO-IHBECTULIIFHIX illeHb.

B pe3y/nbTati gocigxkeHHs BCTAHOB/IEHO, Lo y 61,26% BMNAGKIB Tpeiigep Mose 04ikyBaTu 30ibLeHHs MiHIMAbHOT LiHN
OiTKOIHa Ha MOTOYHOMY TWDKHI, SIKLLO 2icToepama MACD Ha nonepegHbOMY THXKHI MOKA3yBaAIA 3pOCTAHHS; AD0 3MEeHLLeHHS Mi-
HiManbHOI LiHM GITKOIHA Ha MOTOYHOMY TVKHI, SKLLO 2icToepama MACD Ha nonepegHbOMY TWXKHI MOKA3yBana 3HWKeHHs. [1pu
naginHi MACD 3 “HuxHboi 30H1” i nigiiomi 3 “BuLoi 30HM” Ha NepLIOMy TViKHI LiSt iiIMOBIPHICTb 3HAYHO BULLA: 83,33% i 82,35%
BIgroBigHO. Tpeiigep MOose O4iKyBaTy, O HU3bKA LiHa OITKOIHG MPOGOBXUTD CBIV HAMPAMOK PyXy HQ gpy2oMy TuxHi B 49,08%
BUNAgkiB. Tperigep Moxe oYiKyBaTH, LLO AKLO MIHIMA/IbHA LiHA NAGAE, TO Le NAGiHHA 3yMUMHUTBCA MICIS 3-20 TUXKHSA 3 FMOBIp-
HICTI0 92,59%; a 3pOCTAHHSA MIHIMAIbHOI LiHW 3YMUHUTBCA MICS 5-20 TUXKHA 3 MMOBIPHICTIO 91,46%.

[TepcneKTnBy. B MoganbLLmx HayKOBUX JOCIgKEHHSIX 3 METOK 2IMOOKO20 TA Pi3HOCTOPOHHbO20 PO3YMiHHS LiiHOYTBOPeHHS
biTkoiHa NepegbaqyaeTbCs KOMMEKCHe GOCAIGWEHHS, L0 BKAOYATUME aHAI3 3MiHu MACD 3a MOTOYHMI TWXKJeHb MO BigHOLLIEH-
HIO O LiHM 3aKPUTTS HA HACTYMHWI TvxkKgeHb. Ha gyMKy aBTOpIB, GOC/Ig)KeHHs] B3AEMO3B'A3KY MiX LiHO 3akpuTTsi i MACD
€ 0c06/IMBO BAXJ/IMBUM, OCKI/IbKW: HAGACTb Tpeiigepy BaxamBy iHPopmawito npo cuiy TpeHgy i pUHKOBI HACTPOI; gOMoMosxe
Tpeiigepam BU3HAYNTH MOTeHUiHi po3BopoTi abo NigTBepgxeHHs MOTOYHMX TeHgeHLiVi GITKOIHa.

Kmioyosi cnosa: kpuntosaniota, 6itkoiH, MACD, 2ictoepama MACD, npo2HO3yBaHHS.
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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 con-
stantly monitor and analyze this asset. The impor-
tance of bitcoin is enhanced by its status as the first
decentralized cryptocurrency that has changed the
approach to financial transactions and become a sym-
bol of a new era in the electronic economy.

In the modern world of cryptocurrency, where
market conditions change instantly, it is important to
have accurate tools for making forecasts. 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 decisions, reduce risks, identify
market trends, optimize portfolio and conduct stra-
tegic 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 min-
imum 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 par-
ticular 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 De-
nysenko [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
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 scientif-
ic studies, for example, Matskevich & Granovska con-
sider the dynamics of the Bitcoin hashrate and high-

light the main factors that shape the Bitcoin ecosystem
[2], Tarasov explores the possibilities and prospects of
using graphical technical analysis to predict the move-
ment of bitcoin prices [5], Ignatenko & Dokiienko re-
search 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], Kjeerland 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 is paid to the tech-
nical 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 rela-
tionship between the dynamics of the minimum price
of bitcoin on the weekly timeframe and the MACD
histogram as a prerequisite for forming traders’ fore-
casts and their behavior in the cryptocurrency market.

Materials and methods. The research meth-
odology 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. Based on it, a trader can assess
the strength of a trend, predict changes in its direc-
tion, 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).

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 publica-
tions 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 bit-
coin 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 be-
tween 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 relation-
ship between the minimum price of bitcoin and the
MACD histogram from week to week; to establish the
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where N — period EMA

Table 1
Methodological tools of the research
Indicator Calculation algorithm

1. Exponential moving aver- . . 1. . N
ages (EMA) EMAWeek = (PnceWeek X Multlpher) + (Prlcelast_Week x (1 - Multlpher))

where Price , — current closing price;

EMA,, ... — EMA value for the previous week
2. Multiplier

Multiplier =
N+1

3. Moving Average Conver- _ 3
gence Divergence (MACD) MACD = EMA12 EMA26

where EMA , — 12-period exponential moving average (for a short period);
EMA,, — 26-period exponential moving average (for a long period)

4. The

EMA from MACD)

signal line (9-period Signal Line = EM Ag (MACD)

where MACD values obtained from the difference between EMAs with periods of
26.

12 and

5. MACD Histogram Histogram = MACD - Signal Line

where MACD values obtained from the difference between EMAs with periods of
26;
Signal Line — 9-period EMA from MACD

12 and

Source: compiled by the authors on the basis of [
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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”
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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
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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 line
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Step 5. Measuring the total length of the series, as well as the growth series and the fall
series separately
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Step 6. Calculation of rising and falling series when the MACD histogram starts below or
above the zero line
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Fig. 1. Algorithm for studying the minimum price of bitcoin and MACD histogram

Source: author’s development
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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. 1).

In general, this study used statistical methods to
analyze the weekly 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 strate-
gy, 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 focus-
es on graphical models that illustrate the dynamics of
its price over a certain period of time. Combining chart
analysis with an understanding of fundamental fac-
tors 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 par-
ticularly important for several reasons. The low price
points can signal potential support levels, indicating
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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
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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 re-
bound, 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 trad-
ing 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 fur-
ther 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).

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 fac-
tor for making trading predictions based on technical
analysis. The calculation results revealed that when
comparing the numerical values of the low price and
the MACD histogram, there is no significant correla-
tion (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 coeffi-
cient 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

@ 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]
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of the MACD histogram array, with a correlation co-
efficient 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).

At the same time, the number of series with rising
and falling prices is almost the same (Table 2).

Accordingly, it has been determined that the aver-
age 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.

For a more in-depth analysis, it is proposed to con-
sider 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 lon-
ger 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). Howev-
er, 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.

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 trad-
er 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%, respec-
tively. 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.

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 im-
plies a 49.08% chance that a price movement series
will continue after the first event, meaning at least
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Table 2

Number of series with rising and falling bitcoin low prices

Total number of Rise (growth

Down

Below series, pcs.

Above series, pcs.

series, pcs. series), pcs. (fall series), pcs.
Price 163 82 81 82 81
Source: calculated by the authors on the basis of [13]
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]

Table 4

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

. Length of series from Length of series from the
Indicators
Above zone, weeks 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]

Table 5
Average and maximum length of bitcoin price series in percentage terms
Leng'th of price t’ll‘lztz:'il(?:gg:i:z, Length of I.)rice Length of: price Le;igzsoff;‘g;ce Le;:i:tsoé- f))::ce
series, weeks % growth series, % | drop 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]

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 fol-
low 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 di-
rection 69.33% of the time on average. In cases where

M
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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 his-
togram 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 sam-
ple), 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 con-
sistently 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 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.
To summarize the research, the following conclu-

sions can be drawn:

1) 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.

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.

Table 6
Length of series of price repetition of the MACD movement direction
Total length of Ler‘lgth (?f MAQD Ler.lgth (?f MA(-JD Ler‘lgth (.)f MA(‘JD Lel}gth (?f MAQD
MACD MACD series | S€¥ies W}th price | series W?th price | series W}th price | series W}th price
series with price repeat.mg t!le repeat}ng t?le repeat-mg t}le repeat.mg t‘he
length, repeating the same direction same direction same direction same direction
weeks same direction, (start zone — Be- | (start zone — Be- (start zone — (start zone —
% low, direction — | low, direction — |Above, direction — | Above, direction —
Rise), % Down), % 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]
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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 re-

search. Thus, analyzing the dynamics of Bitcoin’s min-

imum 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 cryptocur-
rency market is highly volatile, influenced by numer-
ous external factors, making accurate forecasts chal-
lenging. 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 neces-
sary — one that includes an analysis of the current
week’s MACD change, in relation to the closing pric-
es for the following week. The relationship between
the closing price and the MACD is particularly im-
portant, as it can offer critical insights into trend
strength and market sentiment. Understanding how
the closing price aligns with the MACD can help trad-
ers identify potential reversals or confirmations of
ongoing trends.
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