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Introduction

Efficient market hypothesis (EMH), introduced by Fama in 1970%, belongs to
the most important paradigms of the traditional financial theories. According to
this hypothesis, efficient market was defined as a market with a large numbers
of rational individuals, maximizing their profit and actively competing with
each other and trying to predict future market value of specific securities, and
where all relevant information is freely available to investors?.

There are enormous literature investigating calendar effects such us day-
of-the-week effect, Month of the year effect, the January effect, the December
effect, the Mid-year effect, the Holiday effect, the Halloween effect, which all
were analyzed by various researchers®. Calendar effects represent an evidence
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against Efficient Market Hypothesis. The similar debate is still on the efficiency
of cryptocurrency market, and possibility of such calendar effect negates the
belief on the efficiency of cryptocurrency market.

The number of scientific research regarding the effectiveness of the
cryptocurrency market has been growing. Meanwhile, the analysis involving
calendar anomalies is not robust. Kurihara and Fukushima (2017) investigated
the day-of-the-week anomaly in Bitcoin rates of return using the logarithmic
rates of return and regression model with dummy variables and proved the
presence of significant weekend effect®. Decourt et al. (2017) using Student
t-test and comparing average rates of return on Mondays and on others day of
the week, found the Monday returns to be significantly higher®.

Previous research focused on the calculation of close-close (C-C) rates
of return. This article attempts to fill this gap and takes into consideration other
types of rates of return: overnight (close-open, Ov), open-open (O-O) and
open-close (O-C). Each of the four analyzed rates of return can be used in the
process of building transaction systems.

The purpose of the article is to analyze the occurrence of one of the
types of calendar effects, i.e. the day of the week on the example of four types
of rates of return of 82 cryptocurrencies (in relation to USD). In the first part,
the normal distribution of four types of logarithmic rates of return was proceeded.
The second part analyzes the rates of return for individual days of the week.
The last part of the paper reveals percentage analysis of cases when rates
of return were positive, broken down into: (i) types of prices (C-C, Ov, 0-0O,
O-C) and (ii) days of the week.

Literature review

Caporale and Plastun (2019) taking into account various statistical methods,
such as average analysis, Student t-test. The analysis of variance (ANOVA),
the Kruskal Wallis test, as well as regression analysis found evidence of Monday
effect in Bitcoin, while in other cryptocurrencies, the day-of-the-week-effect
was not observed®. Durai and Paul (2018) asserted the weekly calendar anomaly
found in Bitcoin is responsible for the arguments on market efficiency level of
Bitcoin, since weekly effect could bias the estimate of market efficiency’.
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Mbanga (2019) proved the evidence of higher volatility clustering on Fridays
Bitcoin returns®. Similarly, Ahron and Qadan (2018) analyzing calculating
Bitcoin rates of return in the period of 2010-2017 and using the least squares,
and volatility modelling, found evidence of weekly anomaly in both returns
and volatility bias the estimate the market efficiency®. Yaya and Ogbonna (2019)
investigating day-of-the-week effect on 13 main cryptocurrencies in the period
of 09.08.2015 to 05.01.2019, and applying fractional integration regression
approach with dummy variables, discovered that the fractional d dimensions were
significant in the following cryptocurrencies: Doge, Ethereum, Maidsafecoin,
Ripple, Stellar and Verge implying their market inefficiency. According to the
authors there was no day-of-the-week effect on Bitcoin market™,

Urquhart (2016)*! adopted daily data in order to examine the informational
efficiency of Bitcoin during the period from 01.08.2010 to 31.07.2016, analyzing
two subperiods and employing statistical tests of Ljung and Box, the run test
(Wald and Wolfowitz (1940)'?), the Bartels test (1982)*, the variance ration of
Lo and MacKinlay (1988)%, the wild bootstrapped test of Kim (2009)%,
the BDS test proposed by Brock et al. (1996)*¢ and the Hurst exponent (1951)*".
The author proved the Bitcoin market to be no efficient. Nadarajah and Chu
(2017) taking into consideration Bitcoin data from 01.08.2010 to 31.07.2016,
dividing the sample into two subperiods (01.08.2010-21.07.2013 and 01.08.2013
-31.07.2016) and implementing eight different statistical test, found no evidence
of inefficiency of analyzed cryptocurrency®.
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Bariviera et al. (2018) based on the daily data covering the period of
18.08.2011 to 15.02.2017, studying long-range dependence of Bitcoin, returns
and volatility, employing the Hurst exponent by using Detrended Fluctuation
Analysis (DFA) and overlapping sliding windows, concluded that during the
2011-2014 period, Bitcoin’s exhibited persistence, but after 2014 the tendency
toward efficiency was observed®®. Aggarwal (2019) examined efficiency of
Bitcoin markets by employing daily prices from the period 19.07.2010 to
20.03.2018 and using serial correlation coefficient test, unit root tests and ARCH
test, proved the analyzed cryptocurrency to be inefficient.

Caporale et al. (2018) employed daily data concerning the four cryptocurrencies
with the highest market capitalization (Bitcoin, Litecoin, Ripple, Dash) for the
biggest time span possible up to 2017%%. The used methodology based on the
R/S Hurst analysis and fractional integration. Results indicated that the level of
persistence was not stable over time, especially in case of such cryptocurrency
as Litecoin. According to the Hurst exponents, Bitcoin, Litecoin as well as
Dash resulted to be more efficient, whereas Ripple was not.

Kaiser (2019) used the daily data for Bitcoin, Bitcoin Cash, Cardano,
Dash, Ethereum, IOTA, Litecoin, NEO, Ripple and Monero in order to examine
seasonality patterns in their returns, volatility, trading volume and a spread
estimator, testing for (i) the Monday effect, (ii) the weekend effect, (iii) the
January effect, (iv) the turn-of-the month effect and (v) Halloween effect?2.
The author proved that the Monday and reverse January effects were presented
on the Bitcoin market.

Data and methods

The research is divided into three parts. The calculation were proceeded
concerning 82 cryptocurrencies (see Appendix 1). The data comes from the
stooq.pl website. All cryptocurrencies were quoted at least over the horizon
from 18.01.2018 to 31.12.2019. i.e. approx. 2 years. For other cryptocurrencies,
the available data covered a shorter time horizon, therefore they were not
included in the analysis. The last session considered in the process of calculating
rates of return was 31.12.2019.
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The paper consist of three parts:

In the first part, the test for normality of returns distribution will be
exemplified with the use of the Jarque-Barre test.

In the second part, the test for equality of two average rates of return will
be executed for rates of return in two populations. Assuming, that if the first
population is composed of the rates of return calculated for the session on the
specific day of a week (e.g. Monday) , then the second population determines
the rates of return for all remaining sessions (e.g. from Tuesday until Sunday).
The study in the second part of the article was conducted with the use of the
Kruskal-Wallis parametric test.

In case of two populations, the null hypothesis Ho and alternative
hypothesis H; regarding equality of rates of return in two populations, can be
formulated as follows:

Hy:E(i) = E(7)

H:E(7) = E(%) ()
where:
3 —average rate of return in the first population,
1> —average rate of return in the second population

The Kruskal-Wallis test statistics is given by formula®:

10 - . .
H= NN+ E:=f nt — 3':N + L] (2)
where:
N — total number of observations across all groups,
T

_ . Tij
7i = —=2—_ average rank of all observations in group i,
nj

11; — number of observation in group i,
137 — the rank (among all observations) of observation j from group i,

g — number of observations groups.

In all analyzed cases, the p-values will be calculated. If the p-value is less than
or equal to 0.05, then the hypothesis Hyg is rejected in favor of the hypothesis
H:. Otherwise, there is no reason to reject hypothesis Ho.
For each of the analyzed cryptocurrencies the following logarithmic
rates of return will be calculated:
a) Close — Close (C-C, last session close vs previous session close),

23 A Vargha, H. Delaney, Kruskal-Wallis test and stochastic homogeneity, “Journal of Educational
and Behavioral Statistics”, Vol. 23, 2/1998, pp. 170-192.
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b) Overnight (Ov, last session open vs previous session close),
¢) Open — Open (O-0O, last session open vs previous session open),
d) Open — Close (O-C, last session close vs last session open).

The third part contains analysis of percentage when a given type of returns was
positive (or negative) for each cryptocurrency and day of the week. Then,
a summary statement was created for different days of the week and different
types of returns.

Results

The analysis of normal distribution of rates of return

The analysis of the distribution of normality of returns for individual cryptocurrencies
clearly proved, that for most of the analyzed cases the null hypothesis was rejected
in favor of the alternative hypothesis — see Table 1. The lowest rejection rate
of the null hypothesis (82.93%) was registered for Wednesday C-C returns.
In turn, the highest percentage (100.00%) occurred for particular days of the
week and concerned overnight rates.

Table 1. The number and percentage of cases when the null hypothesis
regarding the normality of returns distribution was rejected

Day of the week Monday Tuesday Wednesday Thursday

Rate of return C-C Ov |00 ]| OLC | CC Ov [0O0 | OC | CC Ov | OO | OC | CC Ov | 00| 0OC

Number of cases
of rejection of the
null hypothesis 81 82| 78 81 81 82| 81 78| 68 82| 78 72| 78 82| 70| 81

Percentage of
cases when the
null hypothesis
was rejected 98.78 | 100.00 | 95.12 | 98.78 | 98.78 | 100.00 | 98.78 | 95.12 | 82.93 | 100.00 | 95.12 | 87.80 | 95.12 | 100.00 | 85.37 | 98.78

Day of the week Friday Saturday Sunday

Rate of return cC| ov |00 |OC |CC |Ov 0-0 |OC [CC |Ov 0-0 |OC
Number of cases
of rejection of the
null hypothesis 79 82| 81 80| 8 82| 80| 81 78 82| 81| 78
Percentage of cases

when the null hypothesis
was rejected 96.34 | 100.00 | 98.78 | 97.56 [100.00 | 100.00 | 97.56 |98.78 | 95.12 | 100.00 | 98.78 |95.12

C-C: close-Close, Ov: Overnight, O-O: Open-Open, O-C: Open-Close.
Source: own calculations.
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The null hypothesis was not rejected for the following cryptocurrencies (p-value
shown in parenthesis):
A) Close-close returns:

1. Monday: Byte Coin (0.3038);

2. Tuesday: ByteBall Bytes (0.0898);

3. Wednesday: Aion (0.4308), Ark (0.7227), Bitcoin Gold (0.1363),
ByteBall Bytes (0.3061), Chain Link (0.2795), Factom (0.4083), Gas
(0.1385), Loopring (0.0591), Nebulas (0.5818), Neo (0.0991), Populous
(0.1634), Qash (0.1237), Quantstamp, (0.6001), Wax (0.8856);

4. Thursday: Enigma (0.2662), Gxshares (0.0978), Quantstamp (0.6674),
Request Network (0.0510);

5. Friday: Basic Attention (0.0823), Kuvoin (0.1671), Partici (0.2512);

6. Sunday: Aion (0.5892), Dent (0.2358), Partici (0.4680), Rchain (0.0550).

B) Open-open returns:

1. Monday: Aion (0.8087), Dent (0.1110), Nebio (0.1105), Partici (0.7731);

2. Tuesday: Byte Coin (0.1318);

3. Wednesday: Aion (0.4595), ByteBall Bytes (0.7928), Quantstamp
(0.2266), Salt, (0.0896);

4. Thursday: Binance (0.0517), Bitcoin Gold (0.1224), ByteBall Bytes
(0.7605), Chain Link (01409), Cindicator (0.0906), Factom (0.7732),
Gas (0.1277), Nebulas (0.3725), Neo (0.1043), Populous (0.6892),
Quantstamp (0.7943), Wax (0.6334);

5. Friday: Nebuls (0.1699);

6. Saturday: Dragon Chain (0.0550), Partici (0.4252);

7. Sunday: Bancor (0.5078).

C) Open-close returns:

1. Monday: Byte Coin, (0.0318);

2. Tuesday: Aion (0.7833), Ark (0.1940), Basic Attention (0.2156), ByteBall
Bytes (0.6802);

3. Wednesday: Aelf (0.1004), Aion (0.4113), Ark (0.1008), Bitcoin Gold
(0.1221), ByteBall Bytes (0.0948), Nebulas (0.6406), Neo (0.0979),
Populous (0.5451), Qash (0.1183);

4. Thursday: Nebulas (0.2255);

5. Friday: Kucoin, (0.0687), Partici (0.2913);

6. Saturday: Enigma (0.7672);

7. Sunday: Aion (0.6466), Dent (0.1019), Neblio (0.3570), Partici (0.1527).
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Due to the fact that the distribution of return rates, for the majority of crypto-
currencies, is not normal, in the second part of the research the Kruskal-Wallis
test was chosen to verify statistical hypotheses.

The analysis of day-of-the-week effect

The null hypothesis regarding equality of two average rates of return was
rejected for the following cryptocurrencies (p-value shown in parenthesis):

A) Close-close:

1. Monday: Aelf (0.0269), Aion (0.0026), Icon (0.0241), Rchain (0.0159);

2. Tuesday: Partici (0.0499);

3. Wednesday: Factom (0.0074), Tenx (0.0307);

4. Thursday: Ardor (0.0135), Bitcoin Cash (0.0168), Cardano (0.0066),
Dent (0.0122), Dragon Cash (0.0064), Iconomi (0.0093), lostoken
(0.-391), Nxt (0.0049), Populous (0.0063), Power Ledger (0.0311),
Qtum (0.0230), Status (0.0431), TrueUSD (0.0048), Waves (0.0474);

5. Friday: Dent (0.0119);

6. Saturday: Aeternity (0.0024), Aion (0.0004), Ardor (0.0250), Augur
(0.0356), Bancor (0.0087), Binance (0.0171), Bitcoin Cash (0.0208),
Bitshares (0.0270), ByteBall Bytes (0.0060), Cardano (0.0032), Chaina
Link (0.0191), Decred (0.0128), Factom (0.0365), Gxshares (0.0051),
Komodo (0.0070), Loopring (0.0155), Medibloc (0.0410), Nebulas
(0.0246), Neo (0.0357), Nxt (0.0067), Partici (0081), Pivx (0.0269),
Populous (0.0078), Power Ledger (0.0024), Qash (0.0024), Quanstam
(0.0034), Rchain (0.0046), ReddCoin (0.0050), Request Network (0.0277),
Salt (0.0031), Steem (0.0002), Straits (0.0012), SysCoin (0.0004), Walton
(0.0003), Waves (0.0026);

7. Sunday: Icon (0.0177), Rchain (0.0112), Smart Cash (0.0432), Tether
(0.0239).

B) Overnight:

1. Thursday: Funfair (0.0452), Maker (0.0396), Walton (0.0173);

2. Friday: DigiByte (0.0244), Rchain (0.0496);

3. Saturday: Aion (0.0481), Dent (0.0263), Ethereum Classic (0.0439),
Smart Cash (0.0105).

C) Open-Open:

1. Monday: Ardor (0.0405), Funfair (0.0303), Icon (0.0135), Smart Cash
(0.0369);

2. Tuesday: Aelf (0.0388), Aion (0.0228), Funfair (0.0215), Komodo
(0.0419), Qash (0.0327), Rchain (0.0360), ReddCoin (0.0250);
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3. Thursday: Factom (0.0356), Tenx (0.0212);

4. Friday: Ardor (0.0045), Bitcoin Cash (0.0159), Cardano (0.0059), Dent
(0.134), Dragon Chain (0.0148), Funfair (0.0239), Iconomi (0.0030),
Populous (0.0125), Qtum (0.0259), TrueUSD (0.0115), Waves (0.0384);

5. Saturday: Dent (0.0040), Hshares (0.0327);

6. Sunday: Aeternity (0.0066), Aion (0.0020), Bancor (0.0284), Bitcoin
Cash (0.0218), ByteBall Bytes (0.0099), Cardano (0.0020), Chain Link
(0.0318), Gxshares (0.0201), Komodo (0.0150), Loopring (0.0340),
Neo (0.0208), Nxt (0.0322), Partici (0.0166), Pivx (0.0222), Populous
(0.0214), Power Ledger (0.0077), Qash (0.0029), Quanstamp (0.0096),
Rchain (0.0126), ReddCoin (0.0136), Salt (0.0034), Steem (0.0011),
Straits (0.0006), SysCoin (0.0008), Walton (0.0036), Waves (0.0063).

D) Open-Close:

1. Monday: Aelf (0.0379), Aion (0.0027), Hshares (0.0304), Icon (0.0210),
Komodo (0.0407), Nexus (0.0486), Qash (0.0347), Rchain (0.0347),
ReddCoin (0.0350);

2. Wednesday: Factom (0.0094), Tenx (0.0235);

3. Thursday: Ardor (0.0079), Bitcoin Cash (0.0161), ByteCoin (0.0485),
Cardano (0.0055), Dent (0.0132), Dragon Chain (0.0104), Funfair (0.0289),
Iconomi (0.0085), lostoken (0.0414), Populous (0.0101), Qtum (0.0162),
TrueUSD (0.0133), Waves (0.0483);

4. Friday: Dent (0.0122), Hsahres (0.0416);

5. Saturday: Aeternity (0.0021), Aion (0.0009), Ardor (0.0185), Augur
(0.0403), Bancor (0.0040), Binance (0.0238), Bitcoin Cash (0.0208),
Bitshares (0.0262), ByteBall Bytes (0.0036), Cardano (0.0031), Chain
Link (0.0213), DecRed (0.0032), Gxshares (0.0099), Komodo (0.0035),
Loopring (0.0175), Neo (0.0336), NXT (0.0105), Parici (0.0067), Pivx
(0.0195), Populous (0.0089), Power Ledger (0.0027), Qtum (0.0022),
Quantstamp (0.0043), Rchain (0.0089), Reddcoin (0.0177), Salt (0.0027),
Steem (0.0002), Straits (0.0012), Syscoin (0.0002), Walton (0.0006),
Waves (0.0045);

6. Sunday: Icon, (0.0106), Rchain (0.0089), SiaCoin (0.0405), SmartCash
(0.0389), Tether (0.0229).

A summary list of cases where the null hypothesis was rejected is presented in
Table 2.
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Table 2. The number and percentage of cases when the null hypothesis
regarding the day-of-the-week was rejected

Day of the week Monday Tuesday \Wednesday Thursday
Rate of retur C-C | Ov 0-0 |0C |CC |Ov 0-0 [0-C |CC |Ov 0-0 |OC |CC |Ov 0-0 | 0-C
Number of cases 4 0 4 9 1 0 7 0 2 0 0 2| 15 3 2| 14
Percentage 48| 000| 488[1098| 122| 000| 854 | 0.00| 244 | 000 | 0.00| 2.44|18.29 | 3.66| 244 |17.07
Day of the week Friday Saturday Sunday
Rate of return C-C |Ov 0-0 |[O-C |C-C |Ov 0-0 |oC [CC |Ov 0-0 | O-C
Number of cases 1 2| 12 2| 35 4 20 3 4 0| 26 5
Percentage 1.22 | 244 [14.63 | 2.44 |42.68 | 4.88 | 2.44|37.80 | 4.88| 0.00[31.71] 6.10

C-C: close-Close, Ov: Overnight, O-O: Open-Open, O-C: Open-Close.
Source: own calculations.

The highest number of rejections of the null hypothesis was recorded during
the weekend, and the lowest for working days — see Table 3.

Table 3. The highest and the lowest numbers and percentage of cases when
the null hypothesis regarding the day-of-the-week was rejected for
different types of returns

Number and percentage of cases when the null hypothesis was rejected

Rate of return C-C Ov 0-0 O-C
Max 42.68% 4.88% 31.71% 37.80%
Min 1.22% 0.00% 0.00% 0.00%

Day of the week with the highest and lowest percentage of the null hypothesis rejections

Rate of return CC Ov 0-0 0O-C

Max Saturday Saturday Sunday Saturday
Monday, Tuesday,

Min Tuesday, Friday | Wednesday, Sunday | Wednesday Tuesday

C-C: close-Close, Ov: Overnight, O-O: Open-Open, O-C: Open-Close.
Source: own calculations.

Table 4. The highest percentage of rejections of the null hypothesis, where
the main criterion for division is the type of interest rate (C-C, Ov,

0O-Oand O-C)
Total
Rate of return Cc-C Ov 0-0 O-C (all rates
of return)
Percentage 42.86% 14.29% 42.86% | 42.86% 32.14%
. Aion, Dent, Digibyte, Ethereum, Fun- . . .
Cryptocurrency Rchain fair, Maker. Rhain, Status, Walton Funfair Rchain Rchain

C-C: close-Close, Ov: Overnight, O-O: Open-Open, O-C: Open-Close.
Source: own calculations.
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Table 4 contains the name of the cryptocurrency with the highest percentage
of cases when the null hypothesis was rejected, broken down into four types
of returns. On its basis, it can be concluded that this situation occurred most often
for Rchain, before Funfair. The percentage of rejection of the null hypothesis
for C-C returns, cumulated for all week days was the highest in the case of
Rchain and equal to 42.86%. The same result was obtained in the case of O-O
rates and O-C rates for Funfair and Rchain, respectively. The lowest one (14.29%)
was registered for Ov returns in case of the following cryptocurrencies: Aion,
Dent, Digibyte, Ethereum, Funfair, Maker, Rchain, Status, Walton. In other
words, it can be stated that taking into consideration cumulated percentage of
null hypothesis rejection for a specific type of return, the day-of-the-week
effect was most common for Rchain and Funfair.

The analysis percentage of cases when the rate of return was positive

The analysis of cases when the percentage of positive returns for cryptocurrencies
and days of the week was greater than 60% (Appendix 2), clearly indicates the
accumulation of such results over the weekend. For all types of rates of return
(except for C-C on Sunday), this percentage was greater than zero. On business
days, most often one type of rate of return (Tuesday: Ov, Wednesday: Ov and
Thursday: Ov) or at most two types of returns (Monday: Ov and O-O) were
recorded, when the percentage was greater than 60%. The exception was Friday,
when for three types of rates of return (C-C, Ov and O-C), the percentage of
positive rates of return was higher than 60%. The situation is quite different
when the percentage of positive returns is lower than 40%. For each analyzed
day, e.g. business day or weekend and each type of returns, this percentage was
greater than 0% but lower than 40%. By analogy, it can conclude for negative
rates of return.

In Appendix 3, the names of cryptocurrencies, as well as the highest and
lowest values of the occurrence of positive rates of return for each day and
each type of returns are displayed. The incidence of positive returns was higher
than 60% for following cases (the name of the cryptocurrency and percentage
in brackets):

a) Monday: Ov (EOS - 60.00%) and O-O (Ardcor - 61.31%);

b) Tuesday: Ov (Neo - 3.64%);

¢) Wednesday: C-C (TrueUSD - 60.00%) and Ov (OmiseGo - 70.00%);

d) Thursday: Ov (Waves - 66.67%);

e) Friday: C-C (Mediblock - 60.08%), Ov (TrueUSD - 80.00%) and C-C

(Mediblock - 61.78%);
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f) Saturday: C-C (Power Ledger - 63.39%), Ov (Tether - 80.00%), O-O
(Mediblock - 61.51%) and O-C (Bancor - 62.81%);
g) Sunday: Ov (Reddcoin - 75.00%), O-O (Loopring - 63.03%).

In turn, a frequency lower than 30% was found only for Ov rates of return for
the following days (the name of the cryptocurrency and percentage in brackets):
Monday (Tether — 12.50%), Wednesday (Dentacoin - 25.00%), Thursday (TrueUSD
— 25.00%) and Sunday (Bytecoin - 27.27%). For the other days of the week,
this frequency oscillated in the range between 20% and 30%. Similar conclusions
can be made for negative rates of return.

In turn, the highest and lowest frequencies of positive rates for each type
of returns and indication of the day of the week and the cryptocurrency, are
collected in Table 5.

Table 5. The highest and lowest frequencies of positive returns for various
types of returns

Rate of return C-C Ov 0-0 o-C

Day of the week Saturday Friday Sunday Saturday

The highest frequency 63.39% 80.00% 63.03% 62.81%
Name of the cryptocurrency Power Ledger | TrueUSD | Loopring | Bancor

Day of the week Thursday Monday | Tuesday | Thursday

The lowest frequency 30.19% 12.50% 31.07% 30.19%
Name of the cryptocurrency Dragon Chain | Tether Rchain Dragon Chain

C-C: close-Close, Ov: Overnight, O-O: Open-Open, O-C: Open-Close.
Source: own calculations.

The highest frequencies for individual types of prices tend to accumulate around
the weekend: two times Saturdays: C-C (Power Ledger) and O-C (Bancor),
once Sunday (Loopring - O-O) and Friday (TrueUSD - Ov). In turn, the lowest
frequencies are characteristic for Thursdays (two times: C-C and O-C, both
times Dragon Chain), Tuesdays (Rchain - O-O) and Mondays (Tether - Ov).
The conclusions obtained in the section regarding the analysis of the
maximum and minimum frequencies of positive returns are in line with the
conclusions regarding the efficiency effected for each day of the week.
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Conclusions
The most important conclusions drawn from the conducted research may be
formulated as follows:

1)

2)

3)

4)

5)

6)

7)

The occurrence of inefficiency on cryptocurrency market was found for
different cryptocurrencies, for different days of the week and different
types of return rates (C-C, Ov, O-C and O-0).

The least number of inefficiency cases were recorded for Overnight (Ov)
returns, while far more inefficiencies occurred around the weekdays
(Saturday, Sunday), but also on Fridays.

For the following 26 cryptocurrencies, no ineffectiveness was found for
any of the type of analyzed returns and any day of the week: Ark, Basic
Attention, Bitcoin, Bitcoin Gold, Cindicator, Dash, Denta Coin, Digixdao,
Dogecoin, Electroneum, Enigma, EOS, Ethereum, Gas, Gnosis, Golem,
Kucoin, Kyber Network, Lisk, Litecoin, Maidsafecoin, Monacoin, Neblio,
OmiseGo, Tron, Wax.

In the case of Bitcoin, for all types of analyzed returns, no ineffectiveness
was found on any of the days of the week.

The largest number of rejections of the null hypothesis took place for the
following cryptocurrencies (regardless of the type of return): Aelf, Aeternity
and Aion. In other words, they can be considered the least effective.

In turn, based on the type of return, the least effective cryptocurrencies
were: Rchain before Funfair.

For several cryptocurrencies, the percentage of positive returns was
clearly greater than 60% or lower than 40%.

The obtained results regarding efficiency of the Bitcoin confirm the conclusions
presented in the following research: Nadarajah and Chu (2017)24, Caporale et al.
(2018)?° and Yaya and Ogbonna (2018). The results introduced in this paper
contradict the conclusions revealed in the following articles: Caporale and Plastun
(2018)?, Durai and Paul (2018)?, Aharon and Qadan (2018)%, Urquhart (2016)*°
and Aggarwal (2019)%. For some cryptocurrencies, the obtained results confirm,

24 S, Nadarajah, On the..., op. Cit., pp. 6-9.

% G. Caporale, Persistence in..., Op. Cit., pp. 141-148.

%6 0, Yaya. Do we..., 0p. cit., pp. 8-12.

27 G. Caporale, A. Plastun, The day ..., op. cit., pp. 258-269.
28 S, Durai, S. Paul, Calendar anomaly..., op. cit., pp. 8-12.
29 D. Ahron, Bitcoin and..., op. cit., pp. 1-25.

30 A. Urquhart, The inefficiency..., op. cit., pp. 80-82.

31 D. Aggarwal., Do Bitcoins..., op. cit., pp. 15-22.
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but for other cryptocurrencies they deny the conclusions presented in the paper
of Decourt et al. (2017)%.

The results exposed in the paper can be used to create an investment
strategy based on the inefficiencies of analyzed cryptocurrencies. The limitation
of the study is the use of the available, relatively short investment horizon.
Similar studies can be proceeded for exchange rates of one cryptocurrency for
another, and not, as in this article, cryptocurrency exchange rates to USD.
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