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Abstract 

This paper examines whether there exists a momentum effect after one-day abnormal returns in the 

cryptocurrency market. For this purpose a number of hypotheses of interest are tested for the 

BitCoin, Ethereum and LiteCoin exchange rates vis-à-vis the US dollar over the period 01.01.2017-

01.09.2019, specifically whether or not: H1) the intraday behaviour of hourly returns is different on 

overreaction days compared to normal days; H2) there is a momentum effect on overreaction days, 

and H3) after one-day abnormal returns. The methods used for the analysis include a number of 

statistical methods as well as a trading simulation approach. The results suggest that hourly returns 

during the day of positive/negative overreactions are significantly higher/lower than those during 

the average positive/negative day. Overreactions can usually be detected before the day ends by 

estimating specific timing parameters. Prices tend to move in the direction of the overreaction till 

the end of the day when it occurs, which implies the existence of a momentum effect on that day 

giving rise to exploitable profit opportunities. This effect (together with profit opportunities) is also 

observed on the following day. In two cases (BTCUSD positive overreactions and ETHUSD 

negative overreactions) a contrarian effect is detected instead.  
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1. Introduction 

It is well known that the Efficient Market Hypothesis (EMH) is inconsistent with the 

existence of abnormal returns, i.e. of fat tails in the price distribution. However, 

numerous empirical studies have reported evidence of so-called market overreactions. 

De Bondt and Thaler (1985) developed the overreaction hypothesis to describe price 

patterns caused by abnormal price changes. The subsequent literature has also 

analysed the reasons for abnormal price changes (Griffin and Tversky, 1992; 

Aiyagari and Gertler, 1999; Madura and Richie, 2004; Mynhardt and Plastun, 2013); 

price patterns (Cutler et al., 1991; Ferri and Min, 1996); trading strategies based on 

overreactions (Jegadeesh, 1993; Caporale and Plastun, 2019); the influence of price 

overreactions on market participants (Savor, 2012), etc. According to the 

overreaction hypothesis there should be price reversals after abnormal price changes; 

various studies have analysed the US stock market (De Bondt and Thaler, 1985; 

Jegadeesh, 1993; Ferri and Min, 1996), other stock markets (Lobe and Rieks, 2011; 

Mynhardt and Plastun, 2013), the FOREX (Caporale et al., 2018), option (Poteshman, 

2001) and commodity markets (Cutler et al., 1991), and most of them have provided

and commodity 
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The present paper extends the analysis of Caporale and Plastun (2019) by 

examining whether there exists a momentum effect after one-day abnormal returns in 

the cryptocurrency market. For this purpose a number of hypotheses of interest are 

tested for the BitCoin, Ethereum and LiteCoin exchange rates vis-à-vis the US dollar 

over the period 01.01.2017-01.09.2019, specifically whether or not: H1) the intraday 

behaviour of hourly returns is different on 

https://coinmarketcap.com/coins/
https://gemini.com/
https://www.bitstamp.net/
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     (5) 

Then the following hypotheses are tested: 

Hypothesis 1 (H1): The intraday behaviour of hourly returns is different on 

overreaction days compared to normal days. 

Hypothesis 2 (H2): There is a momentum effect on overreaction days. 

Hypothesis 3 (H3): There is a momentum effect after one-day abnormal 

returns. 

To test these hypotheses we use the following methods: 

 Visual inspection and average analysis; 

 Student’s t-tests; 

 A cumulative abnormal returns approach; 

 A trading simulation approach. 

The cumulative abnormal returns approach is based on MacKinlay (1997) and 

is standard for event studies. Abnormal returns are defined as follows: 

𝐴𝑅𝑡 = 𝑅𝑡 − 𝐸(𝑅𝑡)    (6) 

where 𝑅𝑡 is the return at time t and 𝐸(𝑅𝑡) is corresponding average return 

computed over the whole sample period as follows: 
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The trading simulation approach replicates the actions of traders by using 

appropriate algorithms for trading strategies based on the observed price patterns; its 

aim is to establish whether the detected anomalies can be exploited to generate 

abnormal profits. It should be mentioned that our analysis does not incorporate 

transaction costs such as spreads, broker or bank fees, swaps etc., and therefore is 

only a proxy for actual trading. However, in the case of Internet trading such costs are 

typically small and ignoring them does not affect the results.  

The percentage results for an individual deal are computed as follows: 

 

% 𝑟𝑒𝑠𝑢𝑙𝑡 = (
𝑃𝑐𝑙𝑜𝑠𝑒

𝑃𝑜𝑝𝑒𝑛
− 1) × 100%     (9) 

where 𝑃𝑜𝑝𝑒𝑛
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negative overreactions). 
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- in two cases (BTCUSD positive overreactions and ETHUSD negative 

overreactions) a contrarian effect is detected.  

On the basis of these results the following profitable strategies can be 

developed: 

Strategy 1: when it becomes clear that the current day is an overreaction day 

(see the timing of overreaction parameter in Tables 3 and 4) a position in the 

direction of overreaction should be opened. This position should then be closed at the 

end of the day. 

Strategy 2: at the beginning of the day after the overreaction a position in the 

direction of the overreaction should be opened. This position should then be closed 

on the basis of the timing parameters for the momentum effect displayed in Tables 3 

and 4. If this effect is not present, a contrarian trading strategy should be used: at the 

beginning of the day after the overreaction a position in the opposite direction to the 

overreaction should be opened. 

The trading simulation results for the two strategies are presented in Tables 5 

(for positive overreactions) and 6 (for negative overreactions). 

 

Table 5: Trading simulation results for the case of positive overreactions 

Instrument 

Number 

of 

trades. 

units 

Number of 

successful 

trades. 

units 

Number of 

successful 

trades. % 

Profit. 

% 

Profit 

% per 

year 

Profit 

% per 

trade 

t-test 

calculated 

value 

t-test 

status 

Strategy 1 
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ETHUSD 57 43 75% 334.54% 111.51% 5.87% 7.84 rejected 

Strategy 2 

BTCUSD 46 25 54.3% 52.0% 10.4% 1.13% 1.55 

not 

rejected 

LTCUSD 39 20 51.3% 75.8% 25.3% 1.94% 1.93 rejected 

ETHUSD* 57 38 66.7% 225.6% 75.2% 3.96% 3.46 rejected  
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Figure A.2: Average hourly returns on overreaction and normal days: the case 

of negative overreactions, BTCUSD 

Table A.2: t-test of hourly returns on overreaction and normal days: the case of 

positive overreactions, BTCUSD 

Hour 

Average 

return on 

positive 

overreaction 

day (OD) 

 Standard 

deviation 

(OD) 

Number of 

observations 

(OD) 

Average 

return on 

usual day 

with positive 

returns (UD) 

Standard 

deviation 

(UD) 

Number of 

observation 

(UD) 

t 

criterion 

0:00 0.94% 1.16% 48 0.12% 0.81% 756 4.80
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19:00 0.38% 1.55% 48 0.06% 0.69% 756 1.42 

20:00 0.30% 1.80% 48 0.01% 0.70% 756 1.09 

21:00 0.41% 1.25% 48 0.10% 0.79% 756 1.69 

22:00 0.76% 1.59% 48 0.13% 0.73% 756 2.75 

23:00 0.37% 1.14% 48 0.11% 0.73% 756 1.56 

 

Table A.3:t-test of hourly re
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13:00 0.01% 2.66% 46 0.19% 0.91% 1427 -0.46 

14:00 -0.19% 2.48% 46 0.06% 0.44% 1427 -0.69 

15:00 0.20% 1.69% 46 0.25% 0.70% 1427 -0.22 

16:00 0.65% 2.24% 46 0.09% 0.63% 1427 1.69 

17:00 -0.34% 1.59% 46 -0.29% 0.90% 1427 -0.20 

18:00 0.00% 1.38% 46 -0.04% 0.48% 1427 0.18 

19:00 0.52% 1.81% 46 -0.06% 0.64% 1427 2.14 

20:00 0.31% 2.02% 46 -0.10% 1.07% 1427 1.38 

21:00 0.68% 1.22% 46 0.09% 1.01% 1427 3.23 

22:00 -0.34% 1.51% 46 0.05% 
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Figure B.3: Dynamics of cumulative abnormal returns, BTCUSD  
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Appendix C 

LTCUSD
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Figure C.2: Average hourly returns on overreaction and normal days: the case 

of negative overreactions, LTCUSD 
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18:00 0.89% 2.45% 
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Figure C.3: Dynamics of cumulative abnormal returns, LTCUSD 

  

Table C.4: Cumulative abnormal returns: the case of positive and negative 

overreactions, LTCUSD 

Hour 

Positive overreactions Negative overreactions 

Abnormal 

returns 

Cumulative 

abnormal 

returns 

Overreaction 

cross 

Abnormal 

returns 

Cumulative 

abnormal 

returns 

Overreaction 

cross 

0:00 0.65% 0.65% 10.27% -0.24% -0.24% -8.19% 

1:00 0.54% 1.19% 9.77% -0.44% -0.68% -7.52% 

2:00 0.93% 2.12% 8.89% -0.52% -1.20% -6.71% 

3:00 0.37% 2.49% 8.61% -0.49% -1.70% -5.99% 

4:00 0.94% 3.43% 7.63% -0.08% -1.78% -5.83% 

5:00 0.28% 3.72% 7.42% -0.51% -2.29% -5.16% 

6:00 0.11% 3.83% 7.31% -0.25% -2.53% -4.74% 

7:00 0.31% 4.14% 7.04% -0.44% -2.97% -4.12% 

8:00 0.79% 4.93% 6.31% -0.78% -3.75% -3.04% 

9:00 0.58% 5.51% 5.77% -0.78% -4.53% -2.02% 

.010
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14:00 -0.13% 3.36% 39 -0.08% 1.
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Appendix E 

ETHUSD: day of overreaction 

Table E.1: Descriptive statistics for ETHUSD data: daily, hourly, days with 

positive and negative returns 

Parameter Daily data 

Positive 

days 

Negative 

days Hourly data 

Positive days 

(hourly data) 

Negative days 

(hourly data) 

 Mean 0.0039 0.1626 -0.1355 0.0002 0.0066 -0.0054 

Standard error 0.0018 0.0060 0.0056 0.0001 0.0007 0.0010 

 Median 0.0000 0.1484 -0.1225 0.0000 0.0040 -0.0032 

Mode 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 

 Std. Dev. 0.0613 0.0454 0.0426 0.0139 0.0233 0.0308 

Variance 0.0038 0.0021 0.0018 0.0002 0.0005 0.0010 

 Kurtosis 3.3418 2.2361 1.9070 21.4268 3.9199 11.7349 

 Skewness 0.3911 1.5380 -1.4479 0.4050 0.4461 0.3255 

 Minimum -0.2703 0.1143 -0.2703 -0.2347 -0.1138 -0.2347 

 Maximum 0.3029 0.3029 -0.0896 0.2371 0.1263 0.2371 

 Sum 4.7596 9.4321 -7.7234 5.6704 7.7909 -5.0130 

 Observations 1213 58 57 29100 1176 936 

 

Figure E.1: Average hourly 
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Figure E.2: Average hourly 
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19:00 0.79% 2.10% 48 0.25% 1.27% 604 1.76 

20:00 0.97% 2.43% 48 0.13% 1.33% 604 2.37 

21:00 1.29% 2.34% 48 0.28% 1.30% 604 2.95 

22:00 0.27% 2.98% 48 0.17% 1.26% 604 0.22 

23:00 1.41% 2.60% 48 0.35% 1.35% 604 2.79 

 

Table E.3:t-testof hourly returns on overreaction and normal days: the case of 

negative overreactions, ETHUSD 
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Figure E.3: Dynamics of cumulative abnormal returns, ETHUSD 

 

Table E.4: Cumulative abnormal returns: the case of positive and negative 

overreactions, ETHUSD 

Hour 

Positive overreactions Negative overreactions 

Abnormal 

returns 
CAR 

Overreaction 

cross 

Abnormal 

returns 
CAR 

Overreaction 

cross 

0:00 0.62% 0.62% 5.68% -0.84% -0.84% -7.77% 

1:00 0.56% 1.17% 4.88% -0.59% -1.42% -6.96% 

2:00 0.57% 1.75% 4.11% 0.03% -1.39% -6.90% 

3:00 0.42% 2.17% 3.49% -0.53% -1.92% -6.17% 

4:00 0.07% 2.24% 3.19% -0.14% -2.07% -5.90% 

5:00 0.59% 2.83% 2.50% -0.65% -2.71% -5.12% 

6:00 -0.22% 2.61% 2.60% 0.13% -2.59% -5.10% 

7:00 0.46% 3.06% 1.95% -1.35% -3.94% -3.51% 

8:00 0.33% 3.39% 1.49% -0.14% -4.08% -3.14% 

9:00 0.03% 3.42% 1.35% -0.12% -4.20% -2.79% 

10:00 -0.17% 3.25% 1.49% -0.45% -4.65% -2.15% 

11:00 0.36% 3.61% 0.89% -0.43% -5.08% -1.60% 

12:00 1.12% 4.73% -0.48% -0.51% -5.59% -1.02% 

13:00 0.74% 5.47% -1.34% -0.91% -6.50% 0.05% 

14:00 0.45% 5.92% -1.94% -0.21% -6.71% 0.43% 

15:00 0.64% 6.56% -2.85% -0.09% -6.81% 0.69% 

16:00 0.12% 6.68% -3.21% -0.45% -7.25% 
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Appendix F 

ETHUSD
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13:00 0.23% 3.13% 57 -0.02% 1.57% 1213 0.60 

14:00 0.11% 3.43% 57 -0.01% 1.62% 1213 0.27 

15:00 0.48% 2.91% 57 0.05% 1.66% 1213 1.11 

16:00 0.44% 2.92% 57 0.07% 1.61% 1213 0.94 

17:00 -0.19% 2.17% 57 -0.06% 1.40% 1213 -0.46 

18:00 0.49% 1.88% 57 0.01% 1.31% 1213 1.91 

19:00 0.78% 3.12% 57 0.06% 1.36% 1213 

1213
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