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Purpose - to investigate the Month of the year effect in the cryptocurrency market.

Design/Method/Research Approach. A number of parametric and non-parametric technics are used, including average analysis, Student's t-test,
ANOVA, Kruskal-Wallis statistic test, and regression analysis with the use of dummy variables.

Findings. In general (case of overall testing — when all data is analyzed at once) calendar the Month of the Year Effect is not present in the
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except the values which belong to the “anomaly data set””) shows that July and August returns are much lower than returns on other months.
These are the worst months to buy Bitcoins.

Theoretical implications. Results of this paper claim to find some holes in the efficiency of the cryptocurrency market, which can be exploited.
This contradicts the Efficient Market Hypothesis.
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EdeKT micAua poky
Ha PUHKY KPUNMTOBA/IOT
i NOopTPeNbHUI MeHeAXKMEHT

Onekcili /leoHidosuy MaacmyH,
AHHa OnekcaHopigHa Apoda,
TemsaHa BikmopieHa KatowHUK

Cymcokuli OepmeasHull yHisepcumem,
Cymu, YkpdiHa

MeTta pob6otn - pgocliguTv edeKkT MicALA POKYy Ha PUHKY
KpUMNTOBA/IIOT.

Ausaiii/Metog/Migxig  AociigkeHHs. 3acTocoBaHo pag
napameTpu4HUX i HenapaMeTpUYHUX METOAIB, Y TOMY YMUCAi
aHaniz  cepepHix,  t-kputepit  CtblogeHTa,  ANOVA,
cTaTUCTMYHUIA TecT Kpyckana-Yonnica, perpeciiiHuii aHanis i3
BUKOPUCTAHHAM QIiKTUBHUX 3MiHHUX.

PesyabtatM pgocnigxkenHs. B uisiomy (B pasi  3arasbHoro
TeCTyBaHHA: BCi AaHi NpoaHa/i30BaHO OAHOYACHO) edekT
MIiCALA POKYy He MNPUCYTHIM Ha PUHKY KpunToBaoT. Ane
pe3y/IbTaT OKPEMOro TecTyBaHHsA (4aHi 3a nepiog, NOpiBHAHO
3 yciMma iHWMMKU gaHnUMK, 332 BUHATKOM 3Ha4eHb, AKi BigHOCATb
4,0 LbOro nepiogy), Nokasa/m 3miHy LiH Ha 6iTKOIHW B AWMHI | B
ceprHi HabaraTo HUXkKYY, HiX 3a iHwWi micAui. Lle Hanripwi micavji
A9 MOKYMKM BIiTKOIHIB.

TeopeTuyHe 3Ha4YeHHA AOCAIAXKEHHA. 3rigHO 3 pe3y/bTaTamu
A3AHOrO AOC/igXeHHA 3’ACOBaHO, WO HAa PUHKY KPUMNTOBA/OT
NPUCYTHI «MpoBan» B @pEeKTUBHOCTI, AIKi MOXHa 3aCTOCYBaTH 3
MeTOl0 OTPUMaHHA HaanpubyTKiB. Lle cynepeunTb rinoTtesi
epeKTUBHOrO PUHKY.

MpakTUyHe 3HauYeHHA AOCAIAKEHHA. 3rigHO 3 pesy/bTaTamu
£,l@aHOTO A0C/AXKEHHA, TaKi «NpoBa/n» B @PEeKTUBHOCTI MOXHA
3aCTOCYyBaTM Mig 4Yac nobysoBu i onTMMI3auii TOProBux
cTpaterin. Le Hagae moxamBocTi AnA Hinblw edeKTUBHOro
ynpaBAiHHA  iHBECTMUiHUM  mnopTdesnem  Ha  PUHKY
KpPUNTOBA/IIOT.

OpwuriHanbHicTb/LliHHICTB/HayKkoBa HOBM3HA AOCAiAKeHHA. EdekT
MiCALA POKY Ha PUHKY KPUMTOBA/IIOT 40 LibOro He po3r/AAaBca
B HayKOBili ZiTepaTypi.

Tun cTaTTi — emMnipuiHKiA.

Karouoei cnoea: kaneHgapHi aHomanii; ce3oHHi edekty; linoTtesa
e(deKTUBHOrO PUHKY; KpUMTOBA/IOTH; BITKOIH.

ABTOpY BAAYHO BU3HAOTL (iHaHCOBY nigTpMMKY MiHicTepcTBa
ocBiTH i HayKu YKpaiHu (0117U003936).
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d¢dekT mecaua roga
Ha pbIHKE KPUNTOBANIOT
M NOPT¢e/IbHbli MEHEAKMEHT

Anekceli /leoHudosuy MaacmyH,
AHHa AnekcaHOposHa Apodad,
TamobaHa BukmoposgHa K/ntowHUK

Cymckul 2ocydapcmeseHHbIl yHUsepcumem,
Cymbl, YKpauHa

Llenb paboTbl — nccefoBatb 3PPeKT MecAla roga Ha pblHKe
KpUMNTOBAIOT.

Ausaiii/Metog/Moaxoa Ucc/1e40BaHUA. MprmeHeH pAaa
napameTpu4yecknx U HernapameTpu4ecKMx MeTOA0B, B TOM
yncne aHazm3 cpepHux, t-kputepuit CTbtogeHTta, ANOVA,
cTaTUCTUHeCKMit TecT Kpyckana-Yosnnuca, perpeccuOHHbI
aHa/n3 C UCMO/b30BaHNEM PUKTUBHbBIX MEPEMEHHbIX.

PesyabTathl ucciegoBanuA. B uesom (B ciydae  obuiero
TECTUPOBAHUA: BCE AaHHblE aHA/M3MPYIOT OAHOBPEMEHHO)
3¢$PeKT MecAlaroga He NpUCYTCTBYET Ha PbIHKE KPUMTOBA/IOT.
Ho pe3y/bTaTbl 0TA/NbHOro TeCTUPOBaHUA (4aHHbIE 3a Nepuroy,
CpaBHeHbl CO BCEMMW OCTa/IbHbIMU AAHHBIMM, 33 UCKAKOYEHUEM
3HAYEHUI, KOTOPblE OTHECEHbl K 3TOMY MepuoAy), MoKasaam
M3MeHeHMe LieH Ha BUTKOMHBI B UH0/1€ U aBryCTe HAMHOrO HUKeE,
4YeM 3a gpyrue mecAubl. ITO XyAlume MecAlbl A/1A NOKYNKK

BUTKOUHA.
TeopeTuyeckoe 3HaueHue uccaegoBaHudA. COr/acHoO pesy/ibTatam
f@HHOrO  UCC/IeA0BaHMA  BbiAB/NEHO, YTO Ha  pblHKe

KPUMNTOBA/IOT CYLLECTBYIOT «MpoOBa/bl» B 3PPEKTUBHOCTH,
KOTOpble MOXHO WCMO/b30BaTb C LE/AbI0  MO/y4eHus
CBepXnpubbl/IM. ITO NPOTUBOPEUUT runoTese 3pPeKTUBHOrO
PbIHKa.

MpakTuyeckoe 3HaueHue uccaegosaHua. CornacHoO pesy/sibTatam
AQHHOrO MCC/eA0BaHUA, TaKMe «MPOBa/bl» B 3PPEKTUBHOCTU
MOXHO WCMO/b30BaTb MPWU MOCTPOEHWM W ONTUMM3AL MU
TOProBbIX CTpaTeruii. 3T0 NpeAOCTaB/AET BO3MOXHOCTU A/1A
6osee  3pPeKTUBHOrO  ympaB/ieHUA  MHBECTMLMOHHBIM
noptdenem Ha pbiHKe KpUMTOBA/OT.

OpuruHaabHoCTb/LleHHOCTb/HayyHas HOBM3HA UCC/1€40BaHUA.
JddeKT MecAla roga Ha pblHKE KPUNTOBA/OT paHee He
paccMaTpuBa/ICA B HAY4HOM /iMTepaType.

Tun cTaThy — SMNUPUYECKUIA.

Kntouesble cn08a: KaneHgapHble aHOManuu; Ce30HHble 3ddeKTbl;
IvnoTesa 3pPeKTUBHOrO pbIHKa; KPUMTOBA/IIOTbI; BUTKOMH.

AsTOpbI BbipaxatoT 6/1arogapHoctb MuHucTepcTsy o6pasosaHua
M HayKu1 YKpauHbl 3a ¢puHaHCOBYI0 nogaep:kky (0117U003936).
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1. Introduction

the Month Effect, the Month of the Year Effect, the January

Effect, the Holiday Effect, the Halloween Effect etc.) is
something that shouldn’t exist according to the Efficient Market
Hypothesis (EMH, see Famd, 1965). However there are many
evidences that they exist in real life (Fields, 1931; Cross, 1973; Jensen,
1978; French, 1980; Bildik, 2004; Mynhardt & Plastun, 2013; many
others).

:: alendar anomalies (the Day of the Week Effect, the Turn of

The Month of the Year Effect (returns vary for different months in
ayear) s one of the most discussed calendar anomalies for the case
of stock market (Gultekin & Gultekin, 1983; Lakonishok & Smidt,
1988; Wilson & Jones, 1993; Wachtel, 1942; Giovanis, 2008; Zhang and
Jacobsen, 2012; Compton et al, 2013; Caporale & Plastun, 2017).

However to date no study has analysed such issues in the context
of the cryptocurrency market.

Cryptocurrency market is rather new and might still be relatively
inefficient and it might be a good basis for the Month of the Year
Effect existence.

We focus in particular on the Month of the Year Effect, and apply a
variety of statistical methods (average analysis, Student's t-test,
ANOVA, the Kruskal-Wallis, and regression analysis with dummy
variables) to examine whether or not it exists in the cryptocurrency
market. The object of analysis is Bitcoin monthly returns over the
period 2013-2019.

The paper is structured as follows: Section 2 briefly reviews the
literature on the Month of the Year Effect; Section 3 outlines the
methodology; Section 4 presents the empirical results; Section 5
offers some concluding remarks.

2. Theoretical background

anomalies in returns, which depend on the calendar. The most

important calendar anomalies are Day of the Week Effect;
Turn of the Month Effect; Turn of the Year Effect; Month of the
Year Effect; January Effect; Holiday Effect; Halloween Effect.
According to the Month of the Year Effect returns vary for different
months in a year.

C alendar anomalies (calendar effects, seasonal effects) are

For example, there are evidences that January show higher returns
than any other month of the year (Rozeff and Kinney, 1976; Wachtel,
1942).

One of the calendar anomalies based from the “month of the Year
Effect” family is so called Mark Twain effect. It claims that stock
returns in October are lower than in other months.

Bildik (2004) use Turkish stock market as an object of analysis and
also find that calendar anomalies existed in stock returns and
trading volume.

Giovanis (2008) using GARCH estimation tested the month of the
year effect using data from Athens Stock Exchange Market. They
found evidences in favor of the January effect.

Tangjitprom (2011) analyzed Thai stock market (SET index) during
1988 to 2009. Using multiple regression techniques with dummy
variables they show that returns are abnormally high during
December and January.

Stoica and Diaconasu (2011) explored Central Europe stock markets
over the period 2000 - 2010 and in the majority of the cases find
evidences in favor of the existence of the month of the year effect
and the existence of the January effect.

&b

Compton et al (2013) analyzing monthly seasonality in the Russian
stock market over the period 2000-2010 find strong evidence of a
persistent monthly pattern (but no January effect).

Borowski (2015) analyzed Month of the Year Effect in the
commodity market and provide evidences in favor of this anomaly.

Contrary to previous results Ali et al (2009) who analyzed Malaysian
stock index over the period from 1994 to 2004 using GARCH (1 1)-M
model can’t find any clear pattern of January effect. Similar results
are obtained by Alshimmiri (2011) for the case of Kuwait Stock
Exchange over the period 1984-2000: no January effect was
detected.

But at the same time returns during summer months (May-
September) tend to be significantly higher than returns during
other months of the year (October-April).

Wong et al (2006) based on Singapore stock market data over the
period 1993-2005 reveals that the Month of the Year Effect has
largely disappeared.

Silva (2010) explored Portuguese stock market during 1998-2008
and also find no evidences in favor or the January anomaly.

As can be seen the evidences are mixed. Possible explanation is
market evolution — anomalies are fading in time (Plastun et al.,
2019).

The cryptocurrency market represents a particularly interesting
case being rather new, relatively unexplored and at the same time
extremely vulnerable to anomalies, given its high volatility relative
to the FOREX, stock and commodity markets etc. (Cheung et al.,
2015; Urquhart, 2016; Aalborg et al., 2019).

Only few market anomalies are already discussed for the case of
the cryptocurrency market. For example Caporale and Plastun
(2019) explore overreactions in the cryptocurrency market and find
evidence of price patterns after overreactions. Chevapatrakul and
Mascia (2019) using the quantile autoregressive model show that
days with extremely negative returns are likely to be followed by
periods characterised by negative returns and weekly positive
returns as Bitcoin prices continue to rise.

As for the calendar effects, Kurihara and Fukushima (2017) and
Caporale and Plastun (2018) explored the day of the week effect in
the cryptocurrency market and find evidences in its favor. But the
Month of the Year Effect is still unexplored.

3. Problem statement

he purpose of this paper is to investigate the Month of the
year effect in the cryptocurrency market.

4. Methods and Data

e use monthly data for Bitcoin. The sample covers the period
from June 2010 (the first available observation) to the end
May 2019.

The data source is CoinMarketCap
(https://coinmarketcap.com/coins/). CoinMarketCap  provides
volume-weighted average prices reported for each crypto
exchange (for example, BitCoin prices are the average of those
from 400 markets). As the result this is the most reliable source of
information about prices in the cryptocurrency market.

We use Bitcoin data because this cryptocurrency has the highest
market capitalisation and longest span of data (see Table 1).
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Table 1
Top cryptocurrencies by capitalisation (01.05.2019)"
. . Data
Ne Name Mg;l;et Price Cl;cuurl);tl;ng start
from
1 Bitcoin $148 657 197 170 $8 267,84 17 980 175 BTC 28 Apr 2013
2 | Ethereum $19 674 550 330 $182,07 108 059 235 ETH 07 Aug 2015
3 | Ripple $12 017 970 035 $0,278408 43166 787 298 XRP 04 Aug 2013
4 | Bitcoin Cash $4 236 366 686 $234,76 18 045 263 BCH 23 Jul 2017
5 | Litecoin $3 659 603 443 $57,70 63 420942 LTC 28 Apr 2013
*Source: compiled by Authors based on (CoinMarketCap, 2019).
To explore the Month of the Year effect the following hypotheses Y; = ap +a;Dy¢ + 2Dy + -+ b, Dn; + €, (2)

are tested:

Hypothesis 1 (H1): Returns are different on different months of the
year.

Hypothesis 2 (H2): Month of the Year effect provides opportunities
for abnormal profits generation from trading in the
cryptocurrency market.

To examine whether there is a Month of the Year effect we use the
following techniques:

- average analysis;

- parametric tests (Student’s t-tests, ANOVA);
- non-parametric tests (Kruskal -Wallis test);

- regression analysis with dummy variables.

Returns are computed as follows:

Close;

(—_

Close;j.q

R 1) x 100%,

where R; — returns on the i-th day in %;
Close; - close price on the i-th day;
Close;_; — close price on the (i-1)-th day.

Average analysis provides preliminary evidence on whether there
are differences between returns on different months of the year.

A number of statistical tests, both parametric (in the case of
normally distributed data) and non-parametric (in the case of non-
normal distributions); they include Student’s t-tests, ANOVA
analysis, and Kruskal-Wallis tests are carried out for further
evidences in favor or against differences between returns on
different months of the year.

We test Null Hypothesis (Ho): analyzed data sets (returns of
specific month) belong to the same general population (the whole
data set). In case of Ho rejection we get evidence in favor of
anomaly. In other case (Ho can not be rejected) no anomaly is
observed.

We use Student’s t-tests, ANOVA and Kruskal -Wallis test in two
variants:

- overall testing — when all data is analyzed at once;

- separate testing — we compare data from the period “suspicious
for being anomaly” (month of interest) with all the rest of the
data, except the values which belong to the “anomaly data
set” (month of interest returns).

We also run multiple regressions including a dummy variable to
identify certain calendar anomaly:

&d

where Y, - return on the period t;

a, — mean return for each month;

D,,; — dummy variable for each month, equal to 0 or 1. D,,; is 1when
mean return occurs on n-th month otherwise it is o.

& —random error term for month t.

The size, sign and statistical significance of the dummy coefficients
provide information about possible anomalies.

4. Empirical results

isual analysis (Fig. 1) gives clear signals in favor of this anomaly.
<‘>Retums on March and October are 3-4 times higher than on

other months. July, August and September look like the worth
months for Bitcoin buyers. A “W” pattern is observed in Bitcoin
monthly returns with peaks in March and October. As for the January
effect and Mark Twain effect, there are no evidences of them in the
Bitcoin returns.

Statistical tests show mixed results. According to t-test (Table 2)
returns for some of the months statistically differ from the all other
data. This evidences in favor of the anomaly and confirms the
Month of the Year Effect.

ANOVA analysis (Table 3) overall does not confirm the anomaly.
Overall data set analysis shows no statistically significant differences
between different months and the whole data set. Nevertheless for
the case of separate testing returns of August happened to be
statistically different from the all other data excluding returns on
August. So anomaly is only partially confirmed.

Non-parametric Kruskal-Wallis test (Table 4) for the case of overall
data set does not confirm the anomaly. But separate testing results
show the presence of statistically significant differences in returns
on February, July and August which can be treated as evidence in
favor of the Month of the Year Effect.

Regression analysis with dummy variables of the Month of the Year
Effect finds no evidences in favor of this anomaly (Table 5). All the
slopes are statistically insignificant (p-values are much higher
than 0,05) as well as overall model (F is very low).

To summarize empirical results we form the following table (See
Table 6).

As can be seen in general this anomaly is not observed in the
cryptocurrency market (case of Bitcoin). But Bitcoin prices provide
some anomalous evidences in dynamics of the July and August
(abnormally lower than in other months of the year).
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Fig. 1. Average analysis: case of Bitcoin returns”
*Source: compiled based on Author's calculations.
Table 2
T-test of the Month of the Year Effect (t-critical (p=0,95) = 2.15)"
. All data excluding specific month Specific month . Null
P d t-crit . A ly stat
erno Average Standard deviation| Average | Standard deviation criterion hypothesis nomaly status
0,22 0,30 0,17 0,33 -0,78 Not rejected Not confirmed
February 0,22 0,31 0,12 0,64 -0,83 Not rejected Not confirmed
March 0,18 0,23 0,54 1,11 1,62 Not rejected Not confirmed
April 0,20 0,27 0,35 0,53 1,38 Not rejected Not confirmed
May 0,22 0,30 0,17 0,31 -0,71 Not rejected Not confirmed
June 0,23 0,31 0,10 0,19 -2,90 Rejected Confirmed
July 0,23 0,30 0,00 0,31 -3,58 Rejected Confirmed
August 0,24 0,30 -0,04 0,17 -7,19 Rejected Confirmed
September 0,20 0,25 -0,04 0,17 -6,58 Rejected Confirmed
October 0,18 0,30 0,60 1,56 1,34 Not rejected Not confirmed
November 0,22 0,31 0,15 0,30 -1,05 Not rejected Not confirmed
December 0,23 0,28 0,09 0,35 -1,93 Not rejected Not confirmed
*Source: compiled based on Author's calculations.
Table 3
ANOVA test of the Month of the Year Effect
Period F p-value F critical Null hypothesis Anomaly status
Overall 0,80 0,64 1,89 Not rejected Not confirmed
January 0,13 0,72 4,49 Not rejected Not confirmed
February 0,21 0,65 4,49 Not rejected Not confirmed
March 0,91 0,35 4,49 Not rejected Not confirmed
April 0,55 0,47 4,49 Not rejected Not confirmed
May 0,10 0,75 4,49 Not rejected Not confirmed
June 1,06 0,32 4,49 Not rejected Not confirmed
July 2,60 0,13 4,49 Not rejected Not confirmed
August 5,88 0,03 4,49 Rejected Confirmed
September 0,21 0,65 4,49 Not rejected Not confirmed
October 0,63 0,44 4,49 Not rejected Not confirmed
November 0,22 0,65 4,49 Not rejected Not confirmed
December 0,87 0,37 4,49 Not rejected Not confirmed

*Source: compiled based on Author's calculations.

&d
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Table 4
Kruskal-Wallis test of the Month of the Year Effect”
Period Adjusted H d.f. P value Critical value Null hypothesis Anomaly status
Overall 12,08 1 0,36 19,68 Not rejected Not confirmed
January 0,00 1 0,96 3,84 Not rejected Not confirmed
February 5,07 1 0,02 3,84 Rejected Confirmed
March 0,16 1 0,69 3,84 Not rejected Not confirmed
April 0,05 1 0,83 3,84 Not rejected Not confirmed
May 0,05 1 0,83 3,84 Not rejected Not confirmed
June 0,24 1 0,63 3,84 Not rejected Not confirmed
July 4,31 1 0,04 3,84 Rejected Confirmed
August 5,48 1 0,02 3,84 Rejected Confirmed
September 0,05 1 0,83 3,84 Not rejected Not confirmed
October 0,05 1 0,83 3,84 Not rejected Not confirmed
November 0,10 1 0,76 3,84 Not rejected Not confirmed
December 1,22 1 0,27 3,84 Not rejected Not confirmed
*Source: compiled based on Author's calculations.
Table 5
Regression analysis with dummy variables of the Month of the Year Effect”
Parameter Slope coefficient p-value
January (a,) -0,165196 0,464480
February (a,) -0,020526 0,877017
March (a,) 0,157744 0,236028
April (a5) 0,076826 0,562771
May (a,) 0,003030 0,981775
June (ag) -0,025402 0,848133
July (ag) -0,068313 0,606763
August (a;) -0,085275 0,520711
September (ag) 0,065532 0,621468
October (ay) 0,180435 0,175768
November (a;,) -0,004872 0,970697
December (a,;) -0,032599 0,805877
F-test 0,7965 0,643000
Multiple R 0,29
Anomaly not confirmed
*Source: compiled based on Author's calculations.
Table 6
Overall results for the case of Bitcoin”
) . Regression
Month/Methodology Average Student’s t- ANOV.A Kruskal -wallis analgysis with Overall
analysis test analysis test .
dummies
January - - - - - 0
February - - - + - 1
March + - - - - 1
April - - - - - 0
May - - - - - 0
June + + - - - 2
July + + - + - 3
August + + + + - 4
September - - - - - 0
October + - - - - 1
November - - - - - 0
December - - - - - 0
*Source: compiled based on Author's calculations.
5. Conclusions
n this paper we have examined the Month of the Year Effect The following hypotheses of interest are tested. (H1): Returns are
@in the cryptocurrency market. To do this we have used different on different months of the year; (H2): Month of the Year
different methodologies (average analysis, parametric tests effect provides opportunities for abnormal profits generation from
(Student’s t-tests, ANOVA), non-parametric tests (Kruskal -Wallis trading in the cryptocurrency market.

test) and regression analysis with dummy variables) applying to the
Bitcoin monthly data over the period 2013-2019.

O
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