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and Wayne (2008), abnormal returns can be caused by new information arrivals 
(earnings announcements, new economic data, force-major events, political news etc.). 
Other possible reasons include insider trading (Inca et al., 2010), lack of liquidity in 
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Positive abnormal returns are defined as follows: 

𝑅! > (𝑅-444
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cases only a few hours before the end of the trading session does it become clear that 
the day in question is characterised by abnormal returns; specifically, there are strong 
momentum effects which last till the close of business. This means that it is possible to 
open the position in the direction of abnormal returns and hold it for a few hours (on 
average 2 hours) knowing that prices tend to change in that direction.  
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to generate profits from trading and “beat the market”, which represents evidence of 
inefficiency. These results for the stock market are consistent with those reported by 
Caporale and Plastun (2020a,b,c) for cryptocurrencies, the Forex and commodity 
markets respectively. 
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'1,()%&0$#,#+(%
'2*0).'3%
)(,4)*$%8PT>%

%:,'*7')7%
7(+#',#0*%
8PT>%

`4.2()%01%
02$()+',#0*$%
8PT>%

F+()'-(%
)(,4)*%0*%
4$4'3%7'6%
89T>%

:,'*7')7%
7(+#',#0*%
89T>%

`4.2()%01%
02$()+',#0*%
89T>%

,%
/)#,()#0*%

BAIAA% AC^Bd% ACRRd% YA%%%% ACBgd% ACNBd% B%DBR%%%% LCSY%%%%
BBIAA% ACDLd% AC^^d% YA%%%% ACAgd% ACLBd% B%DBS%%%% DCL^%%%%
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4976>:!5KM3!-D@=;9GB!<Q!G6;68=C9A:!=H@<>;=8!>:C6>@B3!G=B:!<Q!$1//)1!IIR!!!

%

!"#$%1#-4)(%7#$&3'6$%,"(%76*'.#/$%01%/4.43',#+(%'2*0).'3%)(,4)*$%#*%`@<<U@%DD^%&)#/($%10)%
,"(%/'$(%01%*(-',#+(%'*7%&0$#,#+(%'2*0).'3%)(,4)*$%0*%,"(%7'6%01%'2*0).'3%)(,4)*$%

!
*=H8:!5KO3!.6;68=C9A:!=H@<>;=8!>:C6>@B3!CN:!G=B:!<Q!?<B9C9A:!=@E!@:7=C9A:!
=H@<>;=8!>:C6>@BS!$1//)1!IIR 

J04)%

Z0$#,#+(%'2*0).'3%)(,4)*$% `(-',#+(%'2*0).'3%)(,4)*$%
F2*0).'3%

)(,4)*$% ?FG% F2*0).'3%
)(,4)*$%/)0$$%

F2*0).'3%
)(,4)*$% ?FG% F2*0).'3%

)(,4)*$%/)0$$%
BAIAA% ACLDd% ACLDd% BCNgd% EACNgd% EACNgd% EBCBNd

BAIAA

%

ACB^Nd

%

ACNRNd

%

BCD^Nd

%

(E) Tj ET Q Q q 336 394 66 15 912.0707Cs1 css 00 0 sc q 0.24 0 0 0.24 18 621.92 cm BT 50 0 0 50 0426.933 -1765
Tm /TT20 1 Tf ACBBNd
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"??:@E9F!U!
$1//)1!IIR3!E=D!=QC:>!CN:!=H@<>;=8!>:C6>@B!

4976>:!UKP3!"A:>=7:!N<6>8D!>:C6>@B!<@!CN:!E=D!=QC:>!CN:!=H@<>;=8!=@E!@<>;=8!
E=DB3!CN:!G=B:!<Q!?<B9C9A:!=H@<>;=8!>:C6>@BS!$1//)1!IIR!

!"#$%1#-4)(%&)($(*,$%($,#.',($%'*7%/0.&')#$0*%2(,H((*%'+()'-(%"04)36%`@<<U@%DD^%)(,4)*$%'1,()%,"(%
'2*0).'3%'*7%*0).'3%7'6$%10)%,"(%/'$(%01%&0$#,#+(%'2*0).'3%)(,4)*$%

4976>:!UKI3!"A:>=7:!N<6>8D!>:C6>@B!<@!CN:!E=D!=QC:>!CN:!=H@<>;=8!=@E!@<>;=8!
E=DB3!CN:!G=B:!<Q!@:7=C9A:!=H@<>;=8!>:C6>@BS!$1//)1!IIR!

%

!"#$%1#-4)(%&)($(*,$%($,#.',($%'*7%/0.&')#$0*%2(,H((*%'+()'-(%"04)36%`@<<U@%DD^%)(,4)*$%'1,()%,"(%
'2*0).'3%'*7%*0).'3%7'6$%10)%,"(%/'$(%01%*(-',#+(%'2*0).'3%)(,4)*$%
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*=H8:!UKP3! CTC:BC! <Q!N<6>8D! >:C6>@B! <@! CN:!E=D!=QC:>! CN:! =H@<>;=8! =@E!@<>;=8!
E=DB3!CN:!G=B:!<Q!?<B9C9A:!=H@<>;=8!>:C6>@BS!$1//)1!IIR 

J04)%

F+()'-(%
)(,4)*%0*%7'6%
'1,()%&0$#,#+(%
'2*0).'3%
)(,4)*$%8PT>%

%
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*=H8:! UKM3! .6;68=C9A:! =H@<>;=8! >:C6>@B3! CN:! G=B:! <Q! ?<B9C9A:! =@E! @:7=C9A:!
=H@<>;=8!>:C6>@BS!$1//)1!IIR 

J04)%

Z0$#,#+(%'2*0).'3%)(,4)*$% `(-',#+(%'2*0).'3%)(,4)*$%
F2*0).'3%
)(,4)*$%

?4.43',#+(%
'2*0).'3%)(,4)*$%

F2*0).'3%
)(,4)*$



 41 

Appendix I 

,)$,)V3!E=D!<Q!=H@<>;=8!>:C6>@B!

4976>:! 1KP3!"A:>=7:!N<6>8D! >:C6>@B!<@!=H@<>;=8!=@E!@<>;=8!E=DB3! CN:!G=B:!<Q!
?<B9C9A:!=H@<>;=8!>:C6>@BS!,)$,)V!

%

!"#$% 1#-4)(% &)($(*,$% ($,#.',($% '*7% '% /0.&')#$0*% 2(,H((*% '+()'-(% "04)36% :U`:Ua% )(,4)*$% 0*%
'2*0).'3%'*7%*0).'3%7'6$%10)%,"(%/'$(%01%&0$#,#+(%'2*0).'3%)(,4)*$%

4976>:! 1KI3!"A:>=7:!N<6>8D! >:C6>@B!<@!=H@<>;=8!=@E!@<>;=8!E=DB3! CN:!G=B:!<Q!
@:7=C9A:!=H@<>;=8!>:C6>@BS!,)$,)V!

 

!"#$% 1#-4)(% &)($(*,$% ($,#.',($% '*7% '% /0.&')#$0*% 2(,H((*% '+()'-(% "04)36% :U`:Ua% )(,4)*$% 0*%
'2*0).'3%'*7%*0).'3%7'6$%10)%,"(%/'$(%01%*(-',#+(%'2*0).'3%)(,4)*$%
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*=H8:! 1KI3! CTC:BC! <Q! N<6>8D! >:C6>@B! <@! =H@<>;=8! =@E! @<>;=8! E=DB3! CN:! G=B:! <Q!
?<B9C9A:!=H@<>;=8!>:C6>@BS!,)$,)V!

J04)%

F+()'-(%
)(,4)*%0*%7'6%
'1,()%&0$#,#+(%
'2*0).'3%
)(,4)*$%8PT>%

%:,'*7')7%
7(+#',#0*%
8PT>%

`4.2()%01%
02$()+',#0*$%
8PT>%

F+()'-(%
)(,4)*%0*%
4$4'3%7'6%
89T>%

:,'*7')7%
7(+#',#0*%
89T>%

`4.2()%01%
02$()+',#0*%
89T>%

,%
/)#,()#0*%

BAIAA% AC^Ld% ACSAd% DY% ACBBd% ACLNd% BASN% LCRA%
BBIAA% ACDNd% AC^Bd% DR% ACASd% ACD^d% BASS% BCYB%
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4976>:!1KM3!-D@=;9GB!<Q!G6;68=C9A:!=H@<>;=8!>:C6>@B3!G=B:!<Q!,)$,)V!!!

%

!"#$%1#-4)(%7#$&3'6$%,"(%76*'.#/$%01%/4.43',#+(%'2*0).'3%)(,4)*$%#*%:U`:Ua%&)#/($%10)%,"(%
/'$(%01%*(-',#+(%'*7%&0$#,#+(%'2*0).'3%)(,4)*$%0*%,"(%7'6%01%'2*0).'3%)(,4)*$%

!
*=H8:!1KO3!.6;68=C9A:!=H@<>;=8!>:C6>@B3!CN:!G=B:!<Q!?<B9C9A:!=@E!@:7=C9A:!
=H@<>;=8!>:C6>@BS!,)$,)V 

J04)%

Z0$#,#+(%'2*0).'3%)(,4)*$% `(-',#+(%'2*0).'3%)(,4)*$%
F2*0).'3%

)(,4)*$%



 44 

"??:@E9F!/!
,)$,)V3!E=D!=QC:>!CN:!=H@<>;=8!>:C6>@B!

4976>:!/KP3!"A:>=7:!N<6>8D!>:C6>@B!<@!CN:!E=D!=QC:>!CN:!=H@<>;=8!=@E!@<>;=8!
E=DB3!CN:!G=B:!<Q!?<B9C9A:!=H@<>;=8!>:C6>@BS!,)$,)V!

 

!"#$% 1#-4)(%&)($(*,$%($,#.',($%'*7%/0.&')#$0*%2(,H((*%'+()'-(%"04)36%:U`:Ua%)(,4)*$%'1,()% ,"(%
'2*0).'3%'*7%*0).'3%7'6$%10)%,"(%/'$(%01%&0$#,#+(%'2*0).'3%)(,4)*$%

4976>:!/KI3!"A:>=7:!N<6>8D!>:C6>@B!<@!CN:!E=D!=QC:>!CN:!=H@<>;=8!=@E!@<>;=8!
E=DB3!CN:!G=B:!<Q!@:7=C9A:!=H@<>;=8!>:C6>@BS!,)$,)V!

%

!"#$% 1#-4)(%&)($(*,$%($,#.',($%'*7%/0.&')#$0*%2(,H((*%'+()'-(%"04)36%:U`:Ua%)(,4)*$%'1,()% ,"(%
'2*0).'3%'*7%*0).'3%7'6$%10)%,"(%/'$(%01%*(-',#+(%'2*0).'3%)(,4)*$%

-0.15%
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*=H8:! /KM3! .6;68=C9A:! =H@<>;=8! >:C6>@B3! CN:! G=B:! <Q! ?<B9C9A:! =@E! @:7=C9A:!
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Appendix L 

,,)!.%'0%,1*)3!E=D!<Q!=H@<>;=8!>:C6>@B!

4976>:!(KP3!"A:>=7:!N<6>8D!>:C6>@B!<@!=H@<>;=8!=@E!@<>;=8!E=DB3!CN:!G=B:!<Q!
?<B9C9A:!=H@<>;=8!>:C6>@BS!,,)!.%'0%,1*)!

%

!"#$%1#-4)(%&)($(*,$%($,#.',($%'*7%'%/0.&')#$0*%2(,H((*%'+()'-(%"04)36%::U%?P[ZP:@!U%)(,4)*$%
0*%'2*0).'3%'*7%*0).'3%7'6$%10)%,"(%/'$(%01%&0$#,#+(%'2*0).'3%)(,4)*$%

4976>:!(KI3!"A:>=7:!N<6>8D!>:C6>@B!<@!=H@<>;=8!=@E!@<>;=8!E=DB3!CN:!G=B:!<Q!
@:7=C9A:!=H@<>;=8!>:C6>@BS!,,)!.%'0%,1*)!

 

!"#$%1#-4)(%&)($(*,$%($,#.',($%'*7%'%/0.&')#$0*%2(,H((*%'+()'-(%"04)36%::U%?P[ZP:@!U%)(,4)*$%
0*%'2*0).'3%'*7%*0).'3%7'6$%10)%,"(%/'$(%01%*(-',#+(%'2*0).'3%)(,4)*$%
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*=H8:! (KI3! CTC:BC! <Q! N<6>8D! >:C6>@B! <@! =H@<>;=8! =@E! @<>;=8! E=DB3! CN:! G=B:! <Q!
?<B9C9A:!=H@<>;=8!>:C6>@BS!,,)!.%'0%,1*)!

J04)%

F+()'-(%
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%

!"#$%1#-4)(%7#$&3'6$%,"(%76*'.#/$%01%/4.43',#+(%'2*0).'3%)(,4)*$%#*%::U%?P[ZP:@!U%&)#/($%10)%
,"(%/'$(%01%*(-',#+(%'*7%&0$#,#+(%'2*0).'3%)(,4)*$%0*%,"(%7'6%01%'2*0).'3%)(,4)*$%

!
*=H8:!(KO3!.6;68=C9A:!=H@<>;=8!>:C6>@B3!CN:!G=B:!<Q!?<B9C9A:!=@E!@:7=C9A:!
=H@<>;=8!>:C6>@BS!,,)!.%'0%,1*) 

J04)%

Z0$#,#+(%'2*0).'3%)(,4)*$% `(-',#+(%'2*0).'3%)(,4)*$%
F2*0).'3%

)(,4)*$%
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"??:@E9F!'!
,,)!.%'0%,1*)3!E=D!=QC:>!CN:!=H@<>;=8!>:C6>@B!

4976>:!'KP3!"A:>=7:!N<6>8D!>:C6>@B!<@!CN:!E=D!=QC:>!CN:!=H@<>;=8!=@E!@<>;=8!
E=DB3!CN:!G=B:!<Q!?<B9C9A:!=H@<>;=8!>:C6>@BS!,,)!.%'0%,1*)!

 

!"#$%1#-4)(%&)($(*,$%($,#.',($%'*7%/0.&')#$0*%2(,H((*%'+()'-(%"04)36%::U%?P[ZP:@!U%)(,4)*$%
'1,()%,"(%'2*0).'3%'*7%*0).'3%7'6$%10)%,"(%/'$(%01%&0$#,#+(%'2*0).'3%)(,4)*$%

4976>:!'KI3!"A:>=7:!N<6>8D!>:C6>@B!<@!CN:!E=D!=QC:>!CN:!=H@<>;=8!=@E!@<>;=8!
E=DB3!CN:!G=B:!<Q!@:7=C9A:!=H@<>;=8!>:C6>@BS!,,)!.%'0%,1*)!

%

!"#$%1#-4)(%&)($(*,$%($,#.',($%'*7%/0.&')#$0*%2(,H((*%'+()'-(%"04)36%::U%?P[ZP:@!U%)(,4)*$%
'1,()%,"(%'2*0).'3%'*7%*0).'3%7'6$%10)%,"(%/'$(%01%*(-',#+(%'2*0).'3%)(,4)*$%
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*=H8:!'KP3! CTC:BC!<Q!N<6>8D!>:C6>@B!<@! CN:!E=D!=QC:>! CN:!=H@<>;=8!=@E!@<>;=8!
E=DB3!CN:!G=B:!<Q!?<B9C9A:!=H@<>;=8!>:C6>@BS!,,)!.%'0%,1*) 

J04)%

F+()'-(%
)(,4)*%0*%7'6%
'1,()%&0$#,#+(%
'2*0).'3%
)(,4)*$%8PT>%

%:,'*7')7%
7(+#',#0*%
8PT>%

`4.2()%01%
02$()+',#0*$%
8PT>%

F+()'-(%
)(,4)*%0*%
4$4'3%7'6%
89T>%

:,'*7')7%
7(+#',#0*%
89T>%

`4.2()%01%
02$()+',#0*%
89T>%

,%
/)#,()#0*%

BAIAA% ACL^d% ACRRd% ^S% EACABd% ACNgd
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*=H8:! 'KM3! .6;68=C9A:! =H@<>;=8! >:C6>@B3! CN:! G=B:! <Q! ?<B9C9A:! =@E! @:7=C9A:!
=H@<>;=8!>:C6>@BS!,,)!.%'0%,1*) 

J04)%

Z0$#,#+(%'2*0).'3%)(,4)*$% `(-',#+(%'2*0).'3%)(,4)*$%
F2*0).'3%
)(,4)*$%

?4.43',#+(%
'2*0).'3%)(,4)*$%

F2*0).'3%
)(,4)*$%

?4.43',#+(%
'2*0).'3%)(,4)*$%

BAIAA% ACL^d% ACL^d% EACBNd% EACBNd%
BBIAA% ACBBd% ACNRd% EACBBd% EACD^d%
BDIAA% EACAYd% ACLgd% EACABd% EACDSd%
BLIAA% ACAgd% ACNYd% ACABd% EACD^d%
BNIAA% EACDSd% ACDDd% ACDNd% EACABd%
B^IAA% EACABd% ACDBd% EACADd% EACALd%
BSIAA% ACL^d% ACL^d% EACBNd% EACBNd%

 

!"#$% ,'23(% &)($(*,$% ($,#.',($% 01% /4.43',#+(% '2*0).'3% )(,4)*$% 10)% ,"(% /'$(% 01% &0$#,#+(% '*7%
*(-',#+(%'2*0).'3%)(,4)*$%'1,()%'2*0).'3%7'6$%#*%::U%?P[ZP:@!U%&)#/($C%!"(%1#)$,%/034.*%)(&0),$%
"04)$%01%,"(%7'6;%,"(%$(/0*7%'*7%104),"%/034.*$%$"0H%)($&(/,#+(36%'2*0).'3%)(,4)*$%10)%,"(%/'$(%01%
&0$#,#+(%'*7%*(-',#+(%'2*0).'3% )(,4)*$K% ,"(% ,"#)7%'*7% 1#1,"%/034.*$%$"0H%)($&(/,#+(36%/4.43',#+(%
'2*0).'3%)(,4)*$%10)%,"(%/'$(%01%&0$#,#+(%'*7%*(-',#+(%'2*0).'3%)(,4)*$C%

 

4976>:!'KM3!-D@=;9GB!<Q!G6;68=C9A:!=H@<>;=8!>:C6>@BS!,,)!.%'0%,1*)!!

!

!"#$%1#-4)(%7#$&3'6$%,"(%76*'.#/$%01%/4.43',#+(%'2*0).'3%)(,4)*$%#*%::U%?P[ZP:@!U%&)#/($%
10)%,"(%/'$(%01%*(-',#+(%'*7%&0$#,#+(%'2*0).'3%)(,4)*$%'1,()%,"(%7'6%01%'2*0).'3%)(,4)*$%

!
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