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K"+),)$& 1 

 

!"#$,-.- 

  ! "#$%&'# ($)#'*# (+(,-.(/ ,01 &"#$+0 2#/ 3/#4$%1/25,0,# 3&% 0µ($%6%)/#271 

8#/1%µ91:1 –,%; <#/1%µ91%; ,0= !µ9$#= ,0= >?3%µ-3#= 2#/ ,% <#/1%µ91%; ,%; @A1# 

,%; B,%;=- ,%; )(1/2%& 3(*2,0 ,/µ71 (",- >;$:"#C271 4:$71 2#/ ';)2(2$/µ91# )/# ,01 

>66-3#, D,#6*#, D'"#1*#, E%$,%)#6*#, D$6#13*#, F($µ#1*# 2#/ ,% !1:µ91% G#'*6(/%. ! 

9$(;1# #8%$- µ*# "($*%3% 13 (,71 2#H7= 2#/ 3&% ;"%"($/53:1, µ*# )/# ,01 "($*%3% 

"$/1 ,01 2$*'0 2#/ µ*# 2#,- ,0 3/-$2(/# #;,A= )/# 2-H( 47$# +(4:$/',-. 

 

  @(,- ,01 (/'#):)A ',0 H(:$*# ,%; 4#$,%8;6#2*%;, ',0 H(:$*# ,:1 #"%,(6('µ#,/271 

#)%$71 2#/ ',# (*30 ,:1 #1:µ#6/71 ,0= #)%$-=, )*1(,#/ µ*# #1#'25"0'0 

"$%0)%&µ(1:1 ?#'/271 µ(6(,71 '4(,/2- µ( ,# 8#/15µ(1# #;,-. I,0 ';194(/#, 

"$#)µ#,%"%/(*,#/ 0 "#$%;'*#'0 ,0= µ(H%3%6%)*#= µ( ?-'0 ,# 3&% µ%1,96# 

"#6/13$5µ0'0= "%; 4$0'/µ%"%/%&1,#/. J2%6%;H(* 0 "#$%;'*#'0 ,:1 #"%,(6('µ-,:1 '( 

"*1#2(= '4(,/2- µ( ,01 &"#$+0 A µ0 #66- 2#/ ,0 µ%$8A µ( ,01 %"%*# (µ8#1*.(,#/ ,% 

2-H( 8#/15µ(1% '( 2-H( (+(,#.5µ(10 47$# +(4:$/',-.  

 

  K96%=, "#$%;'/-.%1,#/ ,# ';µ"($-'µ#,# ,:1 #1#6&'(:1, 2&$/# '0µ(*# ,:1 %"%*:1 

(*1#/ 0 #"#6%/8A ,%; <#/1%µ91%; ,0= !µ9$#= ,0= >?3%µ-3#= 2#,- ,0 3/-$2(/# ,0= 

2$*'0= )/# 56(= ,/= 47$(= (2,5= ,0= >66-3%= 2#/ ,0= D$6#13*#= ',/= %"%*(= ';1(4*.(,#/ 

µ( ,01 *3/# 91,#'0. J1,*',%/4#, )/# ,% <#/15µ(1% ,0= !µ9$#= ,%; @A1# 3( 8#*1(,#/ 1# 

(*1#/ ,5'% 91,%1% A #25µ0 2#/ 1# µ01 ;"-$4(/ 2#H56%; ',/= (+(,#.5µ(1(= 47$(=. 
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"$/)010- 

  ! L(:$*# ,0= J"%,(6('µ#,/2A= J)%$-= (*1#/ 91# #"5 ,# µ()#6&,($# H9µ#,# "%; 

#"#'4560'#1 2#/ (+#2%6%;H%&1 1# #"#'4%6%&1 ,%;= 4$0µ#,%%/2%1%µ/2%&= 

("/',Aµ%1(=. ! ';)2(2$/µ910 H(:$*# 3/#,;"7H02( #"5 ,%1 Fama (1965) 2#/ 

;"%',0$*.(/ 5,/ '( 2-H( 3(3%µ910 4$%1/2A ',/)µA, %/ ,$94%;'(= ,/µ9= ,:1 µ(,%471 

#2%6%;H%&1 ,;4#*% "($*"#,% (random walk) #1,/2#,%",$*.%1,#= 560 ,0 )1:',A 

"60$%85$0'0 '4(,/2- µ( ,/= µ(,%49= #;,9= 2#/ ';1("7= (*1#/ #2$/?(*=. I( 5,,/ #8%$- ,/= 

µ(66%1,/29= "60$%8%$*(= )/# ,/= µ(,%49=, %/ %"%*(= H# "$%'3/%$*'%;1 2#/ ,/= 

µ(66%1,/29= ,/µ9= ,%;=, (*1#/ -)1:',(= 2#/ #?9?#/(=. 

 

  ! 3/#,&":'0 ,0= L(:$*#= ,0= J"%,(6('µ#,/2A= J)%$-= %3A)0'( '( (2#,%1,-3(= 

(µ"(/$/29= µ(69,(= ,# #"%,(69'µ#,# ,:1 %"%*:1 ;"%',0$*.%;1 ,0 H(:$*# 

;"%3(/21&%1,#= #"%,(6('µ#,/25,0,# ,:1 #)%$71. M',5'%, µ/# '(/$- #"5 9$(;1(= ',/= 

µ()#6&,($(= #)%$9= ,%; 25'µ%; 94%;1 #"%3(*+(/ ,01 &"#$+0 2-"%/%; (*3%;= 

"($/%3/25,0,#= ',/= #"%35'(/= ,:1 µ(,%471. N6(= #;,9= %/ µ%$89= "($/%3/25,0,#= (*1#/ 

(;$&,($# )1:',9= µ( ,%1 5$% #1:µ#6*(= ,0= #)%$-= A Market Anomalies. . N":= (*1#/ 

8;'/25, 0 30µ%'*(;'0 ,:1 ($(;171 2651/'( ,01 "*',0 ,:1 ("(13;,71 ',01 >.@.!. O/  

 #1:µ#6*(= ,0= #)%$-= µ"%$(* 1# #8%$%&1 (*,( 2-"%/%;= H(µ(6/73(/= 3(*2,(= ,:1 *3/:1 

,:1 (,#/$/71 (*,( 1# '4(,*.%1,#/ µ( -66%;= "#$-)%1,(= 2#/ 4:$*.%1,#/ '( 3&% 

2#,0)%$*(=, ,/= 0µ($%6%)/#29= 2#/ ,/= H('µ/29=. O$/'µ91(= #"5 ,/= #1:µ#6*(= ,0= 

#)%$-= (*1#/ %/ (+A=: ,% <#/15µ(1% ,%; D#1%;#$*%;, ,% <#/15µ(1% ,0= P(;,9$#=, ,% 

<#/15µ(1% ,0= >"*3$#'0= ,:1 J$)/71, ,% <#/15µ(1% ,%; @()9H%;=, ,% <#/15µ(1% ,%; 

QR06%& P(*2,0 S($371 "$%= K/µA 2.#.  

 

  ! "#$%&'# ($)#'*# #'4%6(*,#/ µ( ,/= 0µ($%6%)/#29= #1:µ#6*(=. @( ,%1 5$% 

0µ($%6%)/#29= #1:µ#6*(= (11%%&µ( µ/# '(/$- #"5 8#/15µ(1# ,# %"%*# "#$#,0$%&1,#/ 

',/= #)%$9= 2#/ #8%$%&1 %$/'µ91%;= µA1(=, µ9$(= A #25µ# 2#/ ';)2(2$/µ91(= 7$(= ,:1 

';1#66#)71 ,:1 µ(,%471. K# "($/''5,($# #"5 #;,- ,# 8#/15µ(1# 94%;1 "#$#,0$0H(* 

',/= µ()#6&,($(= 2(8#6#/#)%$9= ,%; 25'µ%;. E#$- ,% )()%15= 5,/ ,# 8#/15µ(1# #;,- 

94%;1 (1,%"/'H(* (37 2#/ "%66- 4$51/#, 2#191#= 3(1 µ"5$('( %&,( 1# ,# (+#6(*R(/ %&,( 

1# 37'(/ 2-"%/# "(/',/2A (+A)0'0 )/# ,01 &"#$+A ,%;=. 
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!"#$%& '(& )*+,-.,& 

  I2%"5= ,0= "#$%&'#= µ(69,0= (*1#/ 0 (+9,#'0 ,0= 3/#4$%1/25,0,#= 3&% 0µ($%6%)/#271 

8#/1%µ91:1 –,%; <#/1%µ91%; ,0= !µ9$#= ,0= >?3%µ-3#= 2#/ ,% <#/1%µ91%; ,%; @A1# 

,%; B,%;=-  )/# (",- >;$:"#C29= 47$(= 2#/ ';)2(2$/µ91# )/# ,01 >66-3#, D,#6*#, 

D'"#1*#, E%$,%)#6*#, D$6#13*#, F($µ#1*# 2#/ !1:µ91% G#'*6(/%. O 65)%= )/# ,%1 

%"%*%1 4$0'/µ%"%/A'#µ( ,/= #1:,9$: 47$(= ',% 3(*)µ# µ#= (*1#/ 3/5,/ H(6A'#µ( 1# 

#1#6&'%;µ( 2#/ 1# ';)2$*1%;µ( ,01 &"#$+0 ,:1 8#/1%µ91:1 ',/= 47$(= %/ %"%*(= 94%;1 

3(4,(* ,% µ()#6&,($% "6A)µ# #"5 ,01 %/2%1%µ/2A 2$*'0 –5":= (*1#/ %/ "91,( "$7,(= 

47$(=- µ( ,/= 47$(= % %"%*(= 94%;1 µ*# "/% /'4;$A %/2%1%µ*#, 5":= 0 F($µ#1*# 2#/ ,% 

!1:µ91% G#'*6(/%. 

 

  L9,%1,#= := '0µ(*% 2#µ"A= ,01 %/2%1%µ/2A 2$*'0 4:$*'#µ( ,0 3(/)µ#,/2A "($*%3% '( 

3&% 4$%1/29= ;"%"($/53%;=, 3/#8%$(,/29= )/# 2-H( 47$#. I,54%= µ#= (*1#/ 1# (69)+%;µ( 

2#,- "5'% ,# (1 65): 8#/15µ(1# ;8*',#1,% "$/1 2#/ 2#,- ,0 3/-$2(/# ,0= 2$*'0= 2#/ '( 

,/ ?#Hµ5. 

 

/)*0#*0-µ#. '(& )*+,-.,& 

  E$%2(/µ91%; 1# ($(;1A'%;µ( ,% <#/15µ(1% ,0= !µ9$#= ,0= >?3%µ-3#= 

4$0'/µ%"%/AH02#1 0µ($*'/# 3(3%µ91# ,:1 4$0µ#,/',0$*:1 ,0= >66-3#=, D,#6*#=, 

D'"#1*#=, E%$,%)#6*#=, D$6#13*#=, F($µ#1*#= 2#/ ,%; !1:µ91%; G#'*6(/%; )/# µ*# 

"($*%3% 13 (,71, #"5 ,/= 31/12/1999 9:= ,/= 29/2/2012. K% 3/-',0µ# #;,5 4:$*',02( 2#/ 

'( 3&% ;"%"($/53%;=, 5"%; 0 "$7,0 #8%$%&'( ,0 4$%1/2A "($*%3% "$/1 ,01 2$*'0 2#/ 0 

3(&,($0 ,01 "($*%3% #"5 ,01 %"%*# +(2*10'( 0 2$*'0 –3/#8%$(,/2A )/# 2-H( 47$#- µ94$/ 

2#/ ,01 0µ($%µ01*# 5"%; 6A)(/ 0 9$(;1#, 306#3A ,/= 29/2/2012. ! *3/# 3/#3/2#'*# 

#2%6%;HAH02( 2#/ )/# ,01 9$(;1# ,%; <#/1%µ91%; ,%; @A1#, µ51% "%; 

4$0'/µ%"%/AH02#1 µ01/#*(= #"%35'(/= ,:1 4$0µ#,/',0$*:1 #1,* )/# 0µ($*'/(=. 56(= %/ 

#"%35'(/= #8%$%&'#1 ,% )(1/25 3(*2,0 ,/µ71 ,%; 4$0µ#,/',0$*%; 2-H( 47$#=. >*1#/ 

6%)/25 ,# #"%,(69'µ#,# ,# %"%*# "$%92;R#1 #"5 ,01 9$(;1# 1# ("0$(-',02#1 #"5 ,# 

3/-8%$# )()%15,# "%; 96#?#1 47$# '( 2#H(µ*# #"5 ,/= #1:,9$: 47$(= )/# ,01 "($*%3% 

"%; (+(,-.%;µ(. K96%=, )/# ,0 3/(+#):)A ,:1 #"%,(6('µ-,:1 4$0'/µ%"%/AH02#1 3&% 
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3/#8%$(,/29= "#6/13$%µA'(/= )/# 2-H( 8#/15µ(1% (8#$µ5.%1,#= ,0 µ9H%3% ,:1 

(6#4*',:1 ,(,$#)71:1.  
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KE+),)$& 2 

).  MONTE#() @"1#$) %)#A&+B,)*$&B 

  ! µ%1,9$1# H(:$*# 4#$,%8;6#2*%; #1#89$(,#/ ',%1 ,$5"% 30µ/%;$)*#= ,%; 

4#$,%8;6#2*%; (15= ("(13;,A, 306#3A ',% ';13;#'µ5 ,:1 "($/%;'/#271 ',%/4(*:1 "%; 

,% #"#$,*.%;1 2#/ ?#'*.(,#/ '( #"6%;',(;µ91(= 2#/ ?#'/29= /39(=. O/ #"%35'(/= 

µ(,$/%&1,#/ µ( 6%)/25 ,$5"% 2#H7= "$%9$4%1,#/ #"5 µ*# ("913;'0 A 91# 4#$,%8;6-2/%. 

E#$#3(*)µ#,%= 4-$0, 0 #"53%'0 µ/#= %µ%6%)*#= "%; 3/#2$#,(*,#/ )/# µ*# "($*%3% 

;"%6%)*.(,#/ := (+A=:  

   J"53%'0 Oµ%6%)*#= = [,52%/ + (,/µA "760'0=t   - ,/µA #)%$-=t-1)] / ,/µA #)%$-=t-1 

                                                                                                                                     ( 2.1) 

 A1,*',%/4#, )/# ,%1 ;"%6%)/'µ5 ,0= #"53%'0= µ/#= µ(,%4A= )/# µ*# "($*%3% 3*1(,#/ % 

#256%;H%= ,&"%=: 

                                    Rit = (Pit – Pi(t-1)) / Pit-1 + Dit / Pi(t-1)   (2.2) 

 5"%; Rit  = 0 #"53%'0 ,0= µ(,%4A= i )/# µ/# 4$%1/2A "($*%3% t, Pit = 0 ,/µA ,0= µ(,%4A= i 

,0 4$%1/2A "($*%3% t, Pi (t-1)  =  0 ,/µA ,0= µ(,%4A= i ,0 4$%1/2A "($*%3% t-1, Dit = 0 ,/µA 

,%; µ($*'µ#,%= ,0= µ(,%4A= i t0 4$%1/2A "($*%3%,   

  

 (Pit – Pi(t-1)) / Pit-1 = 0 2(8#6#/#2A #"53%'0 2#/                                                                         

   Dit / Pi(t-1)           = 0 µ($/'µ#,/2A #"53%'0 

 

  O/ #"%35'(/= ,:1 µ(,%471 2#/ %/ #1,*',%/4(= "/H#15,0,9= ,%;= µ#= 3*1%;1 µ*# 

2#,#1%µA "/H#1%,A,:1 ,0= #"53%'0=. N,#1 %/ #"%35'(/= #H$%*.%;1 ',0 µ%1-3# ,5,( 

'0µ#*1(/ 5,/ 94%;µ( "-$(/ 56(= ,/= "/H#19= #"%35'(/=.  
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   O Harry Markowitz (*1#/ % "$7,%= % %"%*%= (/'A)#)( ,0 ?#'/2A H(:$*# ,%; 

4#$,%8;6#2*%;, 0 %"%*# ?#'*.(,#/ '( %$/'µ91# 4#$#2,0$/',/2- ,:1 "($/%;'/#271 

',%/4(*:1 A ,:1 #+/%)$-8:1 5":= 0 #1#µ(15µ(10 #"53%'0 ,%; 2-H( #+/%)$-8%; (E(Rit) 

= T
n

i=1xiRwt), % #1#µ(15µ(1%= 2*13;1%= ('
2
(Ri) = T

n
i=1Pi2[Ri2 – >(Ri)]

2
) 2#/ 0 

';13/#2&µ#1'0 ,:1 #"%35'(:1 ($1,2 = Cov (R1, R2) / '(R1)'(R2)) 2#/ #1#89$(,#/ ',%1 

,$5"% µ( ,%1 %"%*% %/ ("(13;,9= ("/69)%;1 µ(,#+& 56:1 ,:1 "/H#171 ("(13&'(:1 ?-'(/ 

,:1 #1:,9$: 4#$#2,0$/',/271. E$#)µ#,%"%*0'( µ-6/',# 2-"%/(= ?#'/29= ;"%H9'(/= 

'4(,/2- µ( ,0 ';µ"($/8%$- ,:1 ("(13;,71. O/ '0µ#1,/25,($(= #"5 #;,9= (*1#/ %/ 

#256%;H(=: 

 

  O/ ("(13;,9= (+(,-.%;1 ,01 2-H( ("913;'0 H(:$71,#= 5,/ #1,/"$%':"(&(,#/ #"5 µ/# 

2#1%1/2A 2#,#1%µA "/H#1%,A,:1 ,:1 #1#µ(1%µ91:1 #"%35'(71 ,0=, "%; H# 

"$#)µ#,%"%/0H%&1 µ9'# '( µ/# "($*%3% 3/#2$-,0'0=.
1
  

 

   P(&,($%1, %/ ("(13;,9= ("/3/72%;1 1# µ()/',%"%/A'%;1 ,01 #1#µ(15µ(10 4$0'/µ5,0,- 

,%;=, 0 %"%*# #1#89$(,#/ )/# µ*# "($*%3% 2#/ ,0= %"%*#= %/ 2#µ"&6(= 4$0'/µ5,0,#= 

94%;1 H(,/2A 26*'0 2#/ "#$%;'/-.%;1 8H*1%;'# %$/#2A 4$0'/µ5,0,# ,%; "6%&,%; ,:1 

("(13;,71. K% ,(6(;,#*% '0µ#*1(/ 5,/ ;"%H9,%;µ( 5,/ %/ ("(13;,9= ("/H;µ%&1 "-1,# 

"($/''5,($% "6%&,% #66- #"%',$98%1,#/ ,%1 2*13;1%. I;1("7=, 0 4$0'/µ5,0,# ,:1 

("(13;,71 #;+-1(/ 2#H7= #;+-1(,#/ % "6%&,%= ,%;=, #66- 0 4$0'/µ5,0,- ,%;= 

#;+-1(,#/ 2#,- µ/2$5,($0 "%'5,0,# #"U5,/ #;+-1(,#/ % "6%&,%= ,%;=. ! ';1-$,0'0 

4$0'/µ5,0,#= "%; 4$0'/µ%"%/(*,#/ ';41- ',01 #1-6;'0 4#$,%8;6#2*%; (*1#/ 0 

';1-$,0'0 4$0'/µ5,0,#= 2%; ?#Hµ%& 2/ #;,5 ';µ?#*1(/ 3/5,/ 0 #1#µ(15µ(10 ,/µA ,0= 

';1-$,0'0= 4$0'/µ5,0,#= 2%; ?#Hµ%& µ"%$(* 1# 2#H%$/'H(* '( 5$%;= #1#µ(15µ(10= 

#"53%'0= 2#/ 3/#2&µ#1'0=. V$# (-1 91#= ("(13;,A= 94(/ µ/# ,9,%/# ';1-$,0'0 

4$0'/µ5,0,#=, 0 #1#µ(15µ(10 4$0'/µ5,0,# ,01 %"%*# H# "-$(/ #"5 ,01 ("913;'A ,%; 

                                                        
1
 B4(/ #"%3(/4H(* 5,/ %/ #"%35'(/= 4#$,%8;6#2*:1 "%; #"%,(6%&1,#/ ,%;6-4/',%1 #"5 32 #+/5)$#8# 2#/ 3(1 

3/#2$#,%&1,#/ )/# µ()-6# 4$%1/2- 3/#',Aµ#,# ("($*"%; 91# 9,%=), "$%'())*.%;1 ,01 2#1%1/2A 2#,#1%µA. J1,*H(,#, %/ 

#"%35'(/= µ(µ%1:µ91:1 µ(,%471 3(1 #2%6%;H%&1 2#1%1/2A 2#,#1%µA. O 6%)-$/Hµ%= ,:1 #"%35'(71 ,%;= #2%6%;H(* 

2#1%1/2A 2#,#1%µA, -$# %/ #"%35'(/= #2%6%;H%&1 6%)#$/Hµ%2#1%1/2A 2#,#1%µA. 
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'’91# 4#$,%8;6-2/%, (+#$,-,#/ µ51% #"5 ,01 #1#µ(15µ(10 #"53%'0 2#/ ,0 3/#2&µ#1'0 

,:1 #"%35'(:1 ,%; 4#$,%8;6#2*%; ,%;. 

 

  K$*,%1, %/ ("(13;,9= ;"%6%)*.%;1 ,%1 2*13;1% ,%; 4#$,%8;6#2*%; ,%;= ?#'/.5µ(1%/ 

',0 µ(,#?60,5,0,# ,:1 #1#µ(1%µ91:1 #"%35'(71 ,%;. 

 

  K9,#$,%1, %/ ("(13;,9= #"%8#'*.%;1 ?-'(/ ,0= #1#µ(15µ(10= #"53%'0= 2#/ ,%; 

2/13&1%; 2#/ )/’#;,5 ,% 65)% %/ 2#µ"&6(= 4$0'/µ5,0,-= ,%;= (*1#/ µ*# ';1-$,0'0 ,0= 

#1#µ(15µ(10= #"53%'0= 2#/ ,%; 2/13&1%; ,:1 #"%35'(:1 % %"%*%= 3*1(,#/ µ9': ,0= 

3/#2&µ#1'0= 2#/ ,0= ,;"/2A= #"526/'0= ,:1 #"%35'(:1. 

 

  K96%=, )/# 91# 3(3%µ91% ("*"(3% 2/13&1%; %/ ("(13;,9= .0,%&1 µ()#6&,($0 

#1#µ(15µ(10 #"53%'0 #"5 #;,A "%; #1,/',%/4(* ',% ';)2(2$/µ91% ("*"(3%. J1,*',%/4#, 

)/# 3(3%µ910 #1#µ(15µ(10 #"53%'0 "$%,/µ%&1 6/)5,($% 2*13;1% #"5 ,%1 "$%?6("5µ(1%. 

 

  E$%2&",(/ 6%/"51 ,% ';µ"9$#'µ# 5,/ 0 4$0'/µ5,0,# ,:1 ("(13;,71 (*1#/ µ/# 

';1-$,0'0 ,0= #1#µ(15µ(10= #"53%'0= 2#/ ,%; 2/13&1%;, ,:1 3&% ?#'/271 

"#$#µ9,$:1 ,:1 ("(13;,/271 #"%8-'(:1. I;1("7= ,% ;"53(/)µ# ,%; Markowitz 

?#'*.(,#/ '( (+/'7'(/= '4(,/29= µ( ,01 #1#µ(15µ(10 #"53%'0 2#/ ,%1 2*13;1% (15= 

4#$,%8;6#2*%;. 
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2.1  %<:<278:?=7?2C µ?<6 µ973DE6 

  ! #1#µ(15µ(10 #"53%'0 µ/#= µ(,%4A= /'%&,#/ µ( ,% ',#Hµ/25 µ9'% ,:1 "/H#171 

#"%35'(71 ,0= µ( ',#Hµ- ,/= "/H#15,0,(= "%; #1,/',%/4%&1 '( #;,9= ,/= #"%35'(/=, (17 

(*1#/ 3;1#,51 1# "-$(/ #$10,/25 "$5'0µ%: 

E(Rit) = T
n

i=1xiRwt 

                                                         (2.3) 

5"%; E(Rit) = 0 #1#µ(15µ(10 #"53%'0 µ/#= µ(,%4A= i )/# µ/# "($*%3% t, xi = ,# ',#Hµ- 

,:1 "/H#1%,A,:1 "%; #1,/',%/4%&1 ,0= #"%35'(/=, Rwt = %/ #"%35'(/= ,0= µ(,%4A=. 

 

N":= (*1#/ #1#µ(15µ(1% %/ "#$#"-1: "$%?69R(/= 3(1 µ"%$%&1 1# (*1#/ #2$/?A= )/’#;,5  

;"-$4(/ 0 #1-)20 &"#$+0= ,0= µ()9H%;= "%; µ(,$- ,01 "/H#1A &"#$+0 6#1H#'µ910= 

(2,*µ0'0= ((*,( 5,#1 %/ #"%35'(/= (*1#/ µ()#6&,($(= #"5 ,0= (2,/µA'(/= (*,( 5,#1 (*1#/ 

µ/2$5,($(= #"5 #;,9=). I,01 %;'*# 4$(/-.(,#/ 0 &"#$+0 (15= µ9,$%; )/# ,01 (13(45µ(10 

#"526/'0 ,:1 (2,/µA'(:1 #"5 ,# "$#)µ#,/2- µ()9H0 ,:1 #"%35'(:1 2/ #;,5 (*1#/ 0 

3/#2&µ#1'0 (variance). ! 3/#2&µ#1'0 6%/"51 3(*41(/ ,% (&$%= ,0= 2#,#1%µA= ,:1 

#1#µ(1%µ91:1 #"%35'(:1 µ/#= ("913;'0= (µ(,%4A, %µ%6%)*# 26"), 306#3A µ(,$-(/ ,%1 

2*13;15 ,0=. ! 3/#2&µ#1'0 µ/#= µ(,%4A= /'%&,#/: 

 

'
2
(Ri) = T

n
i=1Pi2[Ri2 – >(Ri)]

2
 

                                                                                                           (2.4)  

5"%; 2 #"5 1 9:= W, T
n

i=1Pi2 = 0 "/H#15,0,# (',#Hµ/25= µ9'%=) ,:1 "/H#171 #"%35'(:1 

2#/ /'4&(/ T
n

i=1Pi2 = 1 )/# 2 #"5 1 (:= W, Ri2 = 0 "/H#1A #"53%'0 ,0= µ(,%4A=, >(Ri) = 0 

#1#µ(15µ(10 #"53%'0 ,0= µ(,%4A=. 
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   B1# ("/"69%1 µ9,$% )/# ,0 µ9,$0'0 ,0= "/H#1A= #"526/'0= ,:1 "$%?69R(:1 #"5 ,0= 

"$#)µ#,/29= ,/µ9= (*1#/ 0 ,;"/2A #"526/'0 (standard deviation), 0 %"%*# 3*1(,#/ #"5 ,01 

,(,$#):1/2A $*.# ,0= 3/#2&µ#1'0=: 

 

'(Ri) = ! '
2
(Ri) 

                                                                                            (2.5) 

5"%; '(Ri) = 0 ,;"/2A #"562/'0 ,0= 3/#2&µ#1'0= ,0= #"53%'0= ,0= µ(,%4A= 2#/ '
2
(Ri) = 

0 3/#2&µ#1'0 ,0= #"53%'0= ,0= µ(,%4A=. 

 

  ! 3/#2&µ#1'0 2#/ 0 ,;"/2A #"526/'0 (*1#/ µ9,$# 2/13&1%; (;$9:= 3/#3(3%µ91# ,# 

%"%*# 4$0'/µ%"%/%&1,#/ ',% MPT (@odern Portfolio Theory) )/# ,%1 ;"%6%)/'µ5 ,%; 

(13(45µ(1%; 2/13&1%; µ*#= ("913;'0=. K96%=, µ"%$7 1# ;"%6%)*': ,% ';1,(6(',A 

µ(,#?60,5,0,#= CV = '(Ri)/ E(Rit) 3/#/$71,#= ,01 ,;"/2A #"526/'0 ,0= #"53%'0= ,0= 

µ(,%4A= µ( ,01 #1#µ(15µ(10 #"53%'0 ,0= µ(,%4A= i. 

 

  >"/69): (2(*1(= ,/= µ(,%49= µ( ,0 µ()#6&,($0 #1#µ(15µ(10 #"53%'0 >(Ri) 2#/ ,%1 

µ/2$5,($% 2*13;1% '
2
(Ri) A ,;"/2A #"526/'0 '(Ri), (17 #1 3(1 (*1#/ (;2$/1A= 0 ("/6%)A, 

';)2$*1%;µ( ,/= µ(,%49= ?-'(/ ,%; ';1,(6(',A ';'49,/'0= ,:1 #"%35'(71 ,%;= CV 2#/ 

("/69)%;µ( (2(*1(= ,/= µ(,%49= µ( ,% µ/2$5,($% ';1,(6(',A ';'49,/'0=. 

 

/D8µ< 2.1 E/H#19= #"%35'(/= #"5 3&% #1(+-$,0,(= ("(13&'(/= 
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  K% '4Aµ# 2.1 3(*41(/ ,01  2#1%1/2A 2#,#1%µA ,:1  #1#µ(15µ(1:1 #"%35'(:1  ,:1 

("(13&'(:1 J 2#/ G. E#$#,0$%&µ( 5,/ 0 µ9'0 #1#µ(15µ(10 #"53%'0 (*1#/ *3/# 2#/ )/# 

,/= 3&% ("(13&'(/=, "#$%6’#;,- 0 ("913;'0 G (*1#/ "/% ("/2*13;10 2#H7= 0 #1#µ(15µ(10 

#"53%'A ,0= 94(/ µ()#6&,($0 #"526/'0 #"5 ,% µ9'%, 306#3A 94(/ µ()#6&,($0 

3/#2&µ#1'0 '( #1,*H('0 µ( ,01 ("913;'0 J 0 %"%*# 94(/ µ/2$5,($0 #"526/'0 #"5 ,% 

µ9'% 2#/ ';1("7= %/ #1#µ(15µ(1(= ,/µ9= ,:1 #"%35'(71 ,0= "$%'())*.%;1 "($/''5,($% 

,01 "$#)µ#,/25,0,#. 

 

2.2 /FGH?<2Iµ<G=8 µ97<JI 7KG <43H5=9KG HI3 µ973DLG 

 Q"-$4%;1 2%/1%* "#$-)%1,(= –%/2%1%µ/2%* 2;$*:=- "%; ("0$(-.%;1 ';)4$51:= 56(= ,/= 

µ(,%49=, )/’#;,5 2#/ %/ #"%35'(/= ,:1 µ(,%471 94%;1 2-"%/# '49'0 µ(,#+& ,%;= 2/ #;,5 

8#*1(,#/ µ9': ,0= ';13/#2&µ#1'0=: 

 

Cov (R1, R2) = T
n

i=1P2 (R12 – >(R1)) (R22 – >(R2)) (1.6) 
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5"%; R1 = 0 #"53%'0 ,0= µ(,%4A= 1, R2 = 0 #"53%'0 ,0= µ(,%4A= 2, T
n

i=1P2  =  ,% 

-H$%/'µ# ,:1 "/H#1%,A,:1 ()/# 2 #"5 1 9:= W), >(R1) = 0 #1#µ(15µ(10 #"53%'0 )/# ,0 

µ(,%4A 1 2#/ >(R2) = 0 #1#µ(15µ(10 #"53%'0 )/# ,0 µ(,%4A 2. 

 

 ! ';13/#2&µ#1'0 µ%; 3(*41(/ ,01 "%$(*# "%; 2/1%&1,#/ %/ 3&% "/H#19= #"%35'(/= ,:1 

µ(,%471.  

->#1 0 ';13/#2&µ#1'0 (*1#/ H(,/2A, %/ #"%35'(/= ,:1 µ(,%471 2/1%&1,#/ "$%= ,01 *3/# 

"%$(*#.  

->#1 0 ';13/#2&µ#1'0 (*1#/ #$10,/2A, %/ #"%35'(/= ,:1 µ(,%471 2/1%&1,#/ '( #1,*H(,0 

"%$(*# 

->#1 0 ';13/#2&µ#1'0 (*1#/ µ0391, %/ #"%35'(/= ,:1 µ(,%471 (*1#/ )$#µµ/2- 

#1(+-$,0,(= 

  O/ #"%35'(/= ,:1 µ(,%471 '( 91# 4$0µ#,/',A$/% 94%;1 µ(,#+& ,%;= H(,/2A ';'49,/'0. 

J1,*H(,#, %/ #"%35'(/= ,:1 µ(,%471 (15= 4$0µ#,/',0$*%; '( '49'0 µ( ,/= #"%35'(/= 

µ(,%471 -66:1 4$0µ#,/',0$*:1 94%;1 #$10,/2A ';'49,/'0 µ(,#+& ,%;=. >"/"69%1 65)%/ 

#$10,/2A= ';'49,/'0= ,:1 #"%35'(:1 3&% µ(,%471 µ"%$(* 1# (*1#/ %/ 6-H%= 

;"%6%)/'µ%*, %/ 6*)(= "#$#,0$A'(/= 2#/ 0 &"#$+0 #2$#*:1 ,/µ71 ',# 3(3%µ91# µ%;. 

 

  ! ';13/#2&µ#1'0 94(/ 5µ:= 91# µ(/%192,0µ# 2#H7= ;"%3(/21&(/ ,01 2#,(&H;1'0 ,0= 

'49'0= #66- 54/ ,01 /'4&=. F/’#;,5 4$(/#.5µ#',( ,%1 ';1,(6(',A ';'49,/'0=: 

 

$1,2 = Cov (R1, R2) / '(R1)'(R2) (1.7) 

 

5"%; $1,2 =  % ';1,(6(',A= ';'49,/'0= ,:1 #"%35'(:1 ,:1 µ(,%471 1 2#/ 2,               

Cov (R1,R2) = % ';1,(6(',A= µ(,#?60,5,0,#= ,:1 #"%35'(:1 ,:1 µ(,%471 1 2#/ 2, 
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'(R1) = 0 ,;"/2A #"526/'0 ,0= #"53%'0= ,0= µ(,%4A= 1 2#/ '(R2) = 0 ,;"/2A #"526/'0 

,0= #"53%'0= ,0= µ(,%4A= 2. 

O/ ,/µ9= ,%; ';1,(6(',A ';'49,/'0= 2;µ#*1%1,#/ µ(,#+& -1 2#/ 1, (17 5'% "/% 2%1,- ',0 

µ%1-3# (*1#/ ('( #"56;,(= ,/µ9=), ,5'% "/% /'4;$A ';'49,/'0 ;"-$4(/ 2#/ 0 µ*# 

H(:$(*,#/ ;"%2#,-',#,% ,0= -660=. 

 

  K96%=, ,% ,(,$-):1% ,%; ';1,(6(',A ';'49,/'0= %1%µ-.(,#/ ';1,(6(',A= 

"$%'3/%$/'µ%& 2#/ 4$0'/µ%"%/(*,#/ )/# 1# 3(*+(/ ,% "%'%',5 ,0= µ(,#?60,5,0,#= ,0= 

(+#$,0µ910= µ,#?60,A= "%; (+0)(*,#/ #"5 ,0 µ(,#?60,5,0,# ,0= #1(+-$,0,0= 

µ(,#?60,A=. I;1("7= % ';1,(6(',A= "$%'3/%$/'µ%& (*1#/: 

 

($1,2)
2 
= (R12)

2
 = [Cov (R1,R2)/ '(R1)'(R2)]

2 

                                                                                                   (2.8) 

 

O (R12)
2 
"#*$1(/ ,/µ9= #"5 µ0391 9:= 1 (  0 <(R12)

2
<1), (17 5'% "/% 2%1,- ?$*'2(,#/ ',0 

µ%1-3#, ,5'% "/% 2#6A (+A)0'0 3*1(,#/. F/# (R12)
2 
= 1 94%;µ( ,96(/# (+A)0'0. 

 

2.2.1  1020"3& $)*0$'4-)0& '#5 -56')7)-'8 -5-93'0-(& 

<) AMN9?< P97?2E =F=DM7?=8, :1,2 = +1  

 

/DEµ< 2.2 J"%35'(/= 3&% #+/%)$-8:1 
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  N,#1 %/ #"%35'(/= (R1 2#/ R2) "#$%;'/-.%;1 ,96(/# H(,/2A )$#µµ/2A ';'49,/'0, ,5,( % 

';1,(6(',A= ';'49,/'0= /'%&,#/ µ( ,0 µ%1-3# ($1,2 = +1) 2#/ 56# ,# '0µ(*# ',% '4Aµ# 

"%; #1#"#$/',%&1 ,/= #"%35'(/= ?$*'2%1,#/ "-1: '( (;H(*# )$#µµA µ( H(,/2A 26*'0. O/ 

#"%35'(/= ,:1 3;% µ(,%471 ,(*1%;1 1# 2/1%&1,#/ "$%= ,01 *3/# 2#,(&H;1'0 2#,- ,% *3/% 

4$%1/25 3/-',0µ#, 306#3A 5,#1 0 µ/# #;+-1(,#/ 2#/ 0 -660 #;+-1(,#/ (17 5,#1 0 µ*# 

µ(/71(,#/ 2#/ 0 -660 µ(/71(,#/. >"%µ91:=, 5,#1 0 #"53%'0 ,0= µ/#= µ(,%4A= (*1#/ 

µ()-60 ,5,( 2#/ 0 #"53%'0 ,0= -660= µ(,%4A= H# (*1#/ ("*'0= µ()-60.  

 

Q) @97?2E =F=DM7?=8, 0 <:1,2<1  

 

/DEµ< 2.3 J"%35'(/= 3&% #+/%)$-8:1 
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  N,#1 %/ #"%35'(/= 94%;1 H(,/2A )$#µµ/2A ';'49,/'0 µ(,#+& ,%;=, % ';1,(6(',A= 

';'49,/'0= "#*$1(/ ,/µ9= #"5 µ0391 9:= 91# (0 <$1,2<1), (17 ,# '0µ(*# ',% '4Aµ# "%; 

#1#"#$/',%&1 ,/= #"%35'(/= ?$*'2%1,#/ "-1: 2#/ )&$: #"5 ,01 (;H(*# 0 %"%*# 94(/ 

H(,/2A 26*'0. K% 99.9% ,:1 #"%35'(:1 ,:1 µ(,%471 ,%; ()4:$*%; 2#/ -66:1 

4$0µ#,/',0$*:1 (/"-)%1,#/ '( #;,A ,01 2#,-',#'0. 

 

;) '8H9G?2E =F=DM7?=8, :1,2 = 0 

 

/DEµ< 2.4  J"%35'(/= 3&% #+/%)$-8:1 
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  N,#1 %/ #"%35'(/= (*1#/ )$#µµ/2- #1(+-$,0,(=, ,5,( ;"-$4(/ µ03(1/2A ';'49,/'0 

µ(,#+& ,%;= 306#3A % ';1,(6(',A= ';'49,/'0= (*1#/ *'%= µ( ,% µ0391  

($1,2 = 0). I,01 "($*",:'0 #;,A, 0 )17'0 ,0= #"53%'0= ,0= µ/#= µ(,%4A= 3(1 ?%0H- ',01 

"$5?6(R0 ,0= #"53%'0= ,0= -660= µ(,%4A=. J;,5 5µ:= 3( ';1("-)(,#/ 5,/ %/ #"%35'(/= 

,:1 3&% µ(,%471 (*1#/ #1(+-$,0,(= µ(,#+& ,%;=.
2
 

 

H) ):G87?2E =F=DM7?=8,  -1<:1,2<0 

 

/DEµ< 2.5   J"%35'(/= 3&% #+/%)$-8:1 

 

 

  N,#1 %/ #"%35'(/= ,:1 3&% µ(,%471 94%;1 #$10,/2A )$#µµ/2A ';'49,/'0 µ(,#+& ,%;=, 

,5,( % ';1,(6(',A= ';'49,/'0= "#*$1(/ ,/µ9= #"5 -1 9:= µ0391 (-1<$1,2<0), (17 ,# 

'0µ(*# "%; #1#"#$/',%&1 ,/= #"%35'(/= ,:1 µ(,%471 ?$*'2%1,#/ )&$: 2#/ "-1: ',01 

(;H(*# µ( #$10,/2A 26*'0. E#$#3(*)µ#,# #$10,/2A= ';'49,/'0= (2,5= ,:1 µ(,%471 (*1#/ 

µ(,#+& (15= 4$0µ#,%%/2%1%µ/2%& 3(*2,0 µ( ,% 4$;'5, (15= 4$0µ#,%%/2%1%µ/2%& 3(*2,0 

                                                        
2
 >*1#/ )1:',5 #"5 ,0 ',#,/',/2A 5,/ 5,#1 3&% µ(,#?60,9= (*1#/ #1(+-$,0,(= µ(,#+& ,%;=, ,5,( 0 ';13/#2&µ#1'A 

,%;= (2#/ % ';1,(6(',A= ';'49,/'0=) (*1#/ *'%= µ( ,% µ0391. K% #1,*',$%8% 5µ:= 3(1 /'4&(/. 
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µ( 3(*2,0 %µ%6%)/71 2#/ %µ%65):1 A µ(,#+& ,:1 #"%35'(:1 3&% 3(/2,71 A µ(,%471 

"%; #1A2%;1 '( 3/#8%$(,/29= 47$(=  2#/ "$%2&",%;1 65): ,0= &"#$+0= "%/2*6:1 

%/2%1%µ/271, "%6/,/271 2#/ -66:1 "#$#)51,:1 µ(,#+& ,:1 4:$71. 

 

9) AMN9?< <:G87?2E =F=DM7?=8, :1,2 = -1 

 

/DEµ< 2.6   J"%35'(/= 3&% #+/%)$-8:1 

 

                            

  N,#1 %/ #"%35'(/= ,:1 3&% µ(,%471 94%;1 ,96(/# #$10,/2A )$#µµ/2A ';'49,/'0 µ(,#+& 

,%;=, ,5,( % ';1,(6(',A= ';'49,/'0= /'%&,#/ µ( -1 ($1,2 = -1), (17 56# ,# '0µ(*# 

?$*'2%1,#/ "-1: ',01 (;H(*# 0 %"%*# 94(/ #$10,/2A 26*'0. O/ #"%35'(/= ,:1 3&% 

µ(,%471 ,(*1%;1 1# 2/1%&1,#/ #1,*',$%8#, 306#3A 5,#1 0 µ*# #;+-1(,#/ 0 -660 

µ(/71(,#/ 2#/ ,% #1,*H(,%. I;1("7=, 5,#1 )1:$*.%;µ( 5,/ 0 #"53%'0 ,0= µ/#= µ(,%4A= 

(*1#/ µ()-60, ,5,( µ"%$%&µ( 1# "$%?69R%;µ( 5,/ 0 #"53%'0 ,0= -660= H# (*1#/ µ/2$A. 
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2.3  %<:73OFNC2?< '973DLG 

  B1# 4#$,%8;6-2/% µ(,%471 (*1#/ 91# '&1%6% µ(,%471 "%; %$*.(,#/ #"5 ,# ',#Hµ- 

("913;'0= ',/= µ(,%49= ,%;. B',: )/# "#$-3(/)µ# 91# 4#$,%8;6-2/% ,% %"%*% 

#"%,(6(*,#/ #"5 10000 µ(,%49= (2 ,:1 %"%*:1 %/ 3000 (*1#/ ,0= (,#/$(*#=  J 2#/ %/ 

;"56%/"(= 7000 ,0= (,#/$(*#= G. V$# ,# ',#Hµ- ("913;'0= H# (*1#/ 3000/10000 = 3/10 

A 30%  2#/ 7000/10000 = 7/10 A 70%. 

 

  ! #1#µ(15µ(10 #"53%'0 (15= 4#$,%8;6#2*%; (*1#/ % ',#Hµ/25= µ9'%= ,:1 #"%35'(:1 

,:1 µ(,%471 #"5 ,/= %"%*(= #"%,(6(*,#/, µ( ',#Hµ- ,# "%'%',- ("913;'0= ',/= µ(,%49= 

,%;: 

Rpt  = T
n

i=1xiRit (2.9)  , )/# i  #"5 1 9:= W 

 

T
n

i=1xi = 1, '0µ#*1(/ %,/ 94: ("(13&'(/ '( 2-H( µ(,%4A ,%; 4#$,%8;6#2*%; µ9$%= ,:1         

4$0µ-,:1 µ%;, 5"%; Rpt = 0 #"53%'0 ,%; 4#$,%8;6#2*%; ,01 "($*%3% t, T
n

i=1xi = ,# 

',#Hµ- )/# ,0 i µ(,%4A 2#/ Rit = 0 #"53%'0 ,0= µ(,%4A= i. 

 

  >-1 ;"%H9'%;µ( 5,/ %/ #"%35'(/= ,:1 µ(,%471 #2%6%;H%&1 2#1%1/2A 2#,#1%µA, ,5,( 

',#Hµ/25= µ9'%= ,:1 2#1%1/271 #"%35'(:1 "#$-)(/ µ*# 2#1%1/2A 2#,#1%µA. K96%=, 

#+*.(/ 1# '0µ(/:H(* 5,/ 56# ,# ;"%3(*)µ#,# ,0= H(:$*#= 4#$,%8;6#2*%; ',0$*.%1,#/ '( 

;"%3(*)µ#,# "#$#):)A= #"%35'(:1. 

 

 Q"%H9,: 4#$,%8;6-2/% 2 µ(,%471 µ( #"53%'0 Rp 0 %"%*# '&µ8:1# µ( ,%; ,&"% (2.9) 

/'%&,#/ µ( : 

Rp= x1R1 + x2R2   
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5"%; R1= 0 #"53%'0 ,0= "$7,0= µ(,%4A=, R2= 0 #"53%'0 ,0= 3(&,($0= µ(,%4A=, x1 = ,% 

"%'%',5 ';µµ(,%4A= ,0= µ(,%4A= 1 ',% 4#$,%8;6-2/% p 2#/ x2 = ,% "%'%',5 

';µµ(,%4A= ,0= µ(,%4A= 2 ',% 4#$,%8;6-2/% p. >"*'0= /'4&(/ x1+x2 = 1  (2.10). 

 

  H #1#µ(15µ(10 #"53%'0 (15= 4#$,%8;6#2*%; /'%&,#/ µ( ,% ',#Hµ/25 µ9'% ,:1 

#1#µ(1%µ91:1 #"%35'(:1 ,:1 µ(,%471 µ( ',#Hµ- ,# "%'%',- ("913;'0= ',/= µ(,%49= 

,%;. P06#3A /'4&(/: 

 

>(Rp) = x1E(R1) + x2E(R2)  (2.11) 

                                                       

5"%; >(Rp) = 0 #1#µ(15µ(10 #"53%'0 4#$,%8;6#2*%;, E(R1) = 0 #1#µ(15µ(10 #"53%'0 

,0= µ(,%4A= 1 2#/ E(R2) = 0 #1#µ(15µ(10 #"53%'0 ,0= µ(,%4A= 2, (17 /'4&(/ 2#/ 0 

'49'0 (2.10). 

 

 F/# ,%1 ;"%6%)/'µ5 ,%; 2/13&1%; ,%; 4#$,%8;6#2*%; /'4&(/: 

'
2
(Rp) = '

2
(x1R1+ x2R2) = '

2
(x1R1) + '

2
(x2R2) + 2cov(x1R1, x2R2) "  

'
2
(Rp) = x1

2
 '

2
(R1) + x2

2
 '

2
(R2) + 2x1x2cov (R1, R2) 

                    

              @0 ';',0µ#,/25= 2*13;1%=        I;',0µ#,/25= 2*13;1%= 

 

5"%; '
2
(Rp) = 0 3/#2&µ#1'0 ,0= #"53%'0= ,%; 4#$,%8;6#2*%; 306#3A % 2*13;1%=  

,%; 4#$,%8;6#2*%;, '
2
(R1) = % 2*13;1%= ,0= µ(,%4A= 1 2#/ '

2
(R2) = % 2*13;1%= ,0= 

µ(,%4A= 2. 
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  I;1("7=, )/# ,%1 ;"%6%)/'µ5 ,%; 2/13&1%; (15= 4#$,%8;6#2*%; "$9"(/ 1# 6-?%;µ( 

;"5R0 µ#= ,5'% ,/= ',#Hµ/29= 3/#2;µ-1'(/= ,:1 #"%35'(:1 ,:1 µ(µ%1%µ91:1 

#+/%)$-8:1 "%; "($/6#µ?-1%1,#/ ',% 4#$,%8;6-2/%, 306#3A ,%;= 2/13&1%;= ,:1 

µ(µ%1%µ91:1 #+/%)$-8:1 5'% 2#/ ,/= ',#Hµ/29= ';13/#2;µ-1'(/= ,:1 #"%35'(:1 ,:1 

#+/%)$-8:1. 

 

! ,;"/2A #"526/'0 ,%; 4#$,%8;6#2*%; (*1#/   ! '
2
(Rp) = '(Rp). 

  O ';1,(6(',A= µ(,#?60,5,0,#= CV = '(Rp)/ >(Rp)  µ%; 3(*41(/ ,%1 2*13;1% #1- 

µ%1-3# #1#µ(15µ(10= #"53%'0= 2#/ ("/69)%;µ( (2(*1# ,# 4#$,%8;6-2/# ,# %"%*# 94%;1 

µ/2$5,($% ';1,(6(',A µ(,#?60,5,0,#=. J+*.(/ 1# '0µ(/:H(* 5,/ % ',#Hµ/25= µ9'%= ,:1 

';1,(6(',71 µ(,#?60,5,0,#= ,:1 µ(,%471 (15= 4#$,%8;6#2*%; 3( /'%&,#/ µ( ,% 

';1,(6(',A µ(,#?60,5,0,#= ,%; 4#$,%8;6#2*%; "%; #1A2%;1 #;,9= %/ µ(,%49=. 

 

 :( !5-'(µ,'0"%& ;.6256#& (Unsystematic Risk) (*1#/ #;,5= "%;  

"$%9$4(,#/ #"5 ,# /3/#*,($# 4#$#2,0$/',/2- ,0= 2-H( ("913;'0=, 5":= ".4. 0 µ0  

#"%,(6('µ#,/2A 3/%*20'0 µ/#= (,#/$(*#=, #1%$H53%+% 4$0µ#,%3%,/25 '4Aµ# 2.#.  

2#/ ("%µ91:=, µ( ,0 3/#'"%$- ,:1 "$%= ("913;'0 2(8#6#*:1 '( ("(13&'(/= µ(  

3/#8%$(,/2- 4#$#2,0$/',/2- (3/#8%$%"%*0'0), µ"%$(* 1# µ(/:H(* (diversifiable  

risk). J$# '( 91# "%6& 2#6- 3/#8%$%"%/0µ91% 4#$,%8;6-2/% % µ0 ';',0µ#,/25= 

2*13;1%= ,(*1(/ ',% µ0391. 

 

 !5-'(µ,'0"%& ;.6256#& (Systematic Risk) (*1#/ % 2*13;1%= "%; "0)-.(/ #"5 

,01 #)%$- 2#/ %8(*6(,#/ '( %/2%1%µ/2%&=, "%6/,/2%&= 2#/ -66%;= "#$-)%1,(=. S#,- 
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';19"(/#, (*1#/ 2%/15= )/# 56(= ,/= ("(13&'(/= (,%;6-4/',%1 #;,9= "%; 3/#,*H(1,#/  

',# "6#*'/# ,0= *3/#= %/2%1%µ*#=) 2#/ 3(1 µ"%$(* 1# (+%;3(,($:H(* (non-  

diversifiable risk). J1 H96%;µ( 1# ,%1 #"%8&)%;µ( 3(1 ("/69)%;µ( 1# ("(13&'%;µ( '( 

µ(,%49= #66- '( %µ56%)# "%; 94%;1 µ03(1/25 2*13;1%. 

 

2.4  *<P3:?=µ56 7KG <4379N9=µ<7?2LG D<:73OFN<2>KG 

  J1#2#6%&µ( #"5 ,01 "$%0)%&µ(10 (15,0,# 5,/ 0 #1#µ(15µ(10 #"53%'0 (15= 

4#$,%8;6#2*%; ,% %"%*% #"%,(6(*,#/ #"5 3&% µ(,%49= 3*1(,#/ #"5 ,%1 ,&"%: 

>(Rp) = x1E(R1) + x2E(R2)  

D'4&(/ ("*'0= x1+x2 = 1, -$# x2 = 1- x1  

 

J1,/2#H/',71,#= ,0 '49'0 (2.10) ',01 (2.11) "$%2&",(/: 

>(Rp) = x1E(R1) + (1- x1) E(R2)  

 

J1,*',%/4# )/# ,%1 2*13;1% ,%; 4#$,%8;6#2*%; /'4&(/: 

'
2
(Rp) = x1

2
 '

2
(R1) + x2

2
 '

2
(R2) + 2x1x2cov (R1, R2)  (2.12) 

 

5"%; '
2
(Rp) = 0 3/#2&µ#1'0 ,0= #"53%'0= ,%; 4#$,%8;6#2*%; 306#3A % 2*13;1%= ,%; 

4#$,%8;6#2*%;, '
2
(R1) = % 2*13;1%= ,0= µ(,%4A= 1 2#/ '

2
(R2) = % 2*13;1%= ,0= µ(,%4A= 

2. 

 

J"5 ,0 '49'0 (2.7) $1,2 = Cov (R1, R2) / '(R1)'(R2) 6&1%1,#= := "$%= Cov (R1, R2) 

94%;µ( 
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Cov (R1,R2) = $1,2'(R1)'(R2) (2.13) 

 

J1,/2#H/',71,#= ,01 (2.13) ',01 (2.12), "$%2&",(/: 

 

'
2
(Rp)= x1

2
 '

2
(R1) + x2

2
 '

2
(R2) + 2x1x2 $1,2'(R1)'(R2)  (2.14) 

 

X5): ,0= (2.10) 0 #1:,9$: '49'0 )*1(,#/: 

 

'
2
(Rp) = x1

2
 '

2
(R1) + (1- x1) 

2
 '

2
(R2) + 2x1(1- x1) $1,2'(R1)'(R2) (2.15) 

  E$%2&",(/ µ*# (+*':'0 ,%; 2/13&1%; ,%; 4#$,%8;6#2*%; ';1#$,A'(/ ,%; ';1,(6(',A 

';'49,/'0=. J;,5 µ#= 3*1(/ ,0 3;1#,5,0,# 1# ($(;1A'%;µ( 3/-8%$(= "($/",7'(/= 

#1-6%)# µ( ,/= ,/µ9= ,%; ';1,(6(',A ';'49,/'0= ,:1 #"%35'(:1 ,:1 #+/%)$-8:1. 

 

<) <37)0, =)'0"8 !5-93'0-( (* = +1) 

F/# $ = +1 0 '49'0 (2.15) )*1(,#/: 

'
2
(Rp) = x1

2
 '

2
(R1) + (1- x1) 

2
 '

2
(R2) + 2x1(1- x1)'(R1)'(R2) "  

'
2
(Rp) = [x1'(R1) + (1- x1)'(R2)]

2 3        
(2.16) 

 

V$# 2#/ 0 ,;"/2A #"526/'0 (*1#/:  

 

'(Rp) = x1'(R1) + (1- x1)'(R2)  (2.17) 

                                                        
3
 ! ,#;,5,0,# ?-'(/ ,0= %"%*#= )*1(,#/ #;,5= % µ(,#'40µ#,/'µ5= (*1#/ ( X+Y)

2 
= X

2
 + 2XY + Y

2
 



25 

 

 

  I;1("7= ',01 "($*",:'0 #;,A, % 2*13;1%= 2#/ 0 #1#µ(15µ(10 #"53%'0 ,%; 

4#$,%8;6#2*%; (*1#/ #"6- )$#µµ/2%* ';13;#'µ%* ,%; 2/13&1%; 2#/ ,0= #"53%'0= ,%; 

2-H( #+/%)$-8%;. J;,5 '0µ#*1(/ 5,/ 56%/ %/ ';13;#'µ%* ,:1 3&% #+/%)$-8:1 

?$*'2%1,#/ ("-1: '( µ*# (;H(*# )$#µµA ',% 47$% #1#µ(15µ(10= #"53%'0= 2#/ 

2/13&1%;.
4
 

 

/DEµ< 2.7  I;13;#'µ%* #1#µ(15µ(10= #"53%'0= 2#/ 2/13&1%; 3;% #+/%)$-8:1 5,#1  

                   $ = +1  

 

 

                                

  I,01 "($*",:'0 ,0= ,96(/#= H(,/2A= ';'49,/'0= µ(,#+& 3&% #+/%)$-8:1, 3(1 µ"%$(* 1# 

;"-$+(/ µ(*:'0 ,%; 2/13&1%; #"5 ,01 #)%$- 2#/ ,:1 3&% #+/%)$-8:1 2/ #;,5 ';µ?#*1(/  

3/5,/ ,% 91# #+/5)$#8% H(:$(*,#/ ;"%2#,-',#,% ,%; -66%; 2#/ ';1("7= 3(1 µ"%$7 1# 

94: ,# :8960 ,0= 3/#8%$%"%*0'0= ,%; 4#$,%8;6#2*%;. 

                                                        
4
 J;,5 µ"%$%&µ( 1# ,% 3/#"/',7'%;µ( 6&1%1,#= ,01 (+*':'0 ,%; 2/13&1%; ,%; 4#$,%8;6#2*%; ['49'0 (9)] := "$%= 

,% ',#Hµ/25 µ9'% x1 2#/ #1,/2#,#',A'%;µ( ,01 (+*':'0 "%; H# "$%2&R(/ ',01 (+*':'0 ,0= #1#µ(15µ(10= #"53%'0= 

,%; 4#$,%8;6#2*%; ['49'0 (3)]. 
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Q) <37)0, ,*6('0"8 -5-93'0-(  (* = -1) 

 B',: ,7$# 5,/ ,# #+/5)$#8# 94%;1 ,96(/# )$#µµ/2A ';'49,/'0 µ(,#+& ,%;= #66- 

2/1%&1,#/ "$%= #1,*H(,(= 2#,(;H&1'(/=. I( #;,A ,01 "($*",:'0 0 '49'0 (2.14) )*1(,#/: 

'
2
(Rp) = x1

2
 '

2
(R1) + x2

2
 '

2
(R2) - 2x1x2'(R1)'(R2) 

 2#/ 0 (2.15) )*1(,#/: 

'
2
(Rp) = x1

2
 '

2
(R1) + (1- x1) 

2
 '

2
(R2) - 2x1(1- x1)'(R1)'(R2) 

 

E$%2&",(/: '
2
(Rp) = [x1'(R1) - (1- x1)'(R2)]

2 
 A 

 

                   '
2
(Rp) = -[x1'(R1) - (1- x1)'(R2)]

2
   (2.18) 

 

2#/ )/# ,01 ,;"/2A #"526/'0: '(Rp) = x1'(R1) - (1- x1)'(R2) A 

 

                                 '(Rp) = -x1'(R1) + (1- x1)'(R2)   (2.19)  

  

  ! #1#µ(15µ(10 #"53%'0 ,%; 4#$,%8;6#2*%; "#$#µ91(/ 91#= ',#Hµ/25= µ9'%= 5$%= 

,:1 #1#µ(1%µ91:1 #"%35'(:1 ,:1 #+/%)$-8:1 ,%; 4#$,%8;6#2*%;. 

 

>(Rp) = x1E(R1) + (1- x1) E(R2)    (2.20) 
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  I,01 "($*",:'0 #;,A, % 2*13;1%= 2#/ 0 #"53%'0 ,%; 4#$,%8;6#2*%; (*1#/ #"6- 

)$#µµ/2%* ';13;#'µ%* ,%; 2/13&1%; 2#/ ,0= #"53%'0= ,%; 2-H( #+/%)$-8%;. >85'%1 %/ 

#"%35'(/= ,:1 #+/%)$-8:1 94%;1 #$10,/2A ';'49,/'0 µ(,#+& ,%;=, H# ;"-$4(/ 91# 

µ%1#3/25 .(&)%= ,/µ71 )/# ,01 #"53%'0 2#/ ,%1 2*13;1% )/# 2-H( ';13;'µ5 ,:1 

#+/%)$-8:1. J;,5 '0µ#*1(/ 5,/ 56%/ %/ ';13;#'µ%* ,:1 3&% #+/%)$-8:1 ?$*'2%1,#/ 

("-1: '( 3&% )$#µµ9= (µ*# )/# ,01 2-H( (+*':'0 ,%; 2/13&1%; ,%; 4#$,%8;6#2*%; 

';1#$,A'(/ ,%; ',#Hµ/2%& µ9'%; x1) ',% 47$% #1#µ(15µ(10= #"53%'0= 2#/ 2/13&1%;.
5
 

 

/DEµ< 2.8  I;13;#'µ%* #1#µ(15µ(10= #"53%'0= 2#/ 2/13&1%; 3;% #+/%)$-8:1 5,#1  

                   $ = -1 

 

                         

  J+*.(/ 1# '0µ(/:H(* 5,/ % 2*13;1%= (15= 4#$,%8;6#2*%; "%; "($/6#µ?-1(/ #+/5)$#8# 

"%; 94%;1 #$10,/25 ';1,(6(',A ';'49,/'0= (*1#/ "-1,%,( µ/2$5,($%= #"5 ,%1 2*13;1% 

,%; 4#$,%8;6#2*%; "%; "($/6#µ?-1(/ #+/5)$#8# µ( H(,/25 ';1,(6(',A ';'49,/'0=. 

@-6/',#, 5,#1 ,# #+/5)$#8# (*1#/ ,96(/# #$10,/2- ';'4(,/'µ91# ;"-$4(/ 3;1#,5,0,# 

1# ?$(H(* 91#= ';13;#'µ5= #;,71 ,:1 #+/%)$-8:1 "%; 1# 94(/ µ03(1/25 2*13;1%. J;,5 

';µ?#*1(/ 5,#1 %/ ',#Hµ*'(/= (*1#/ #1,/',$58:= #1-6%)(= ,:1 '4(,/271 2/13&1:1 ,:1 

3&% #+/%)$-8:1. P06#3A 5,#1 /'4&(/: 

                                                        
5
 ! µ#H0µ#,/2A #"53(/+0 (*1#/ *3/# µ( #;,A )/# ,01 "($*",:'0 5"%; $ = +1 
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x1 / x2 = '(R1) / '(R2) "  x1 = [x2 '(R2)] / '(R1)]   (2.21) 

 

J1,/2#H/',71,#= ,01 "#$#"-1: '49'0 ',%1 2*13;1% ,%; 4#$,%8;6#2*%;, 94%;µ(: 

                                          '(Rp) = #x1'(R1) – x2'(R2)$ 

                                          '(Rp) = # [x2 '(R2)] / '(R1) - x2 '(R2)% = 0 

                                                                                                                                      (2.22) 

 

;) ;,µ., -5-93'0-( µ)',>? '@6 ,$#2%-)@6 (* = 0) 

J1 3(1 ;"-$4(/ 2#µ*# ';'49,/'0 µ(,#+& ,:1 #"%35'(:1 ,:1 3&% #+/%)$-8:1, ,5,( %/ 

'49'(/= (2.14) 2#/ (2.15) )*1%1,#/: 

'
2
(Rp) = x1

2
 '

2
(R1) + x2

2
 '

2
(R2)   2#/ 

'
2
(Rp) = x1

2
 '

2
(R1) + (1- x1) 

2
 '

2
(R2)  (2.23) 

 

V$# 0 ,;"/2A #"526/'0 H# (*1#/: 

'(Rp) = !(x1
2
 '

2
(R1) + x2

2
 '

2
(R2))  A  

 

'(Rp) = !(x1
2
 '

2
(R1) + (1- x1) 

2
 '

2
(R2))  (2.24) 

                                                      

  ! #1#µ(15µ(10 #"53%'0 ,%; 4#$,%8;6#2*%; "#$#µ91(/ 91#= ',#Hµ/25= µ9'%= 5$%= 

,:1 #1#µ(1%µ91:1 #"%35'(:1 ,:1 #+/%)$-8:1 ,%; 4#$,%8;6#2*%;. P06#3A: 
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>(Rp) = x1E(R1) + (1- x1) E(R2)   (2.25) 

 

  O 2*13;1%= 2#/ 0 #"53%'0 ,%; 4#$,%8;6#2*%; "#$%;'/-.%1,#/ )$#8/2- ',% "#$#2-,: 

3/-)$#µµ#. 

 

 

/DEµ< 2.9  I;13;#'µ%* #1#µ(15µ(10= #"53%'0= 2#/ 2/13&1%; 3;% #+/%)$-8:1 5,#1 

                   $ = 0 

 

 

  I,% ';)2(2$/µ91% 3/-)$#µµ# ;"-$4(/ 91# '0µ(*% ',% %"%*% #1,/',%/4(* 91# 

4#$,%8;6-2/% µ( ,0 µ/2$5,($0 3/#2&µ#1'0, 306#3A ,% µ/2$5,($% 2*13;1%. K% 

4#$,%8;6-2/% !"#$%&!'( )%*+&,-.( /&"!0µ"1,.( 5":= %1%µ-.(,#/, µ"%$(* 1# ?$(H(* #1 

"#$#):)*'%;µ( ,%1 ,&"% ,0= ,;"/2A= #"526/'0= ,:1 #"%35'(:1 ,%; 4#$,%8;6#2*%; := 

"$%= ,0 ',-Hµ/'0 x1  2#/ ,01 (+/'7'%;µ( µ( ,% µ0391, 306#3A  H'(Rp) /  Hx1 = 0 

2#/ ',0 ';194(/# 6&'%;µ( := "$%= ,0 ',-Hµ/'0 x1, ?$*'2%1,#= ,# "%'%',- ,%; 

4#$,%8;6#2*%; "%; H# "$9"(/ 1# ("(13;H%&1 ',# 3&% #+/5)$#8#, ,# %"%*# 

(6#4/',%"%/%&1 ,%1 2*13;1% ,%; 4#$,%8;6#2*%; 2#/ 3*1%1,#/ #"5 ,0 '49'0: 
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                                 x1 = '
2
(R2) – Cov

2
(R1, R2)] / '

2
(R1) 

                                        '
2
(R1) + '

2
(R2) – 2cov(R1, R2) 

                                                                                                                                      (2.26) 

 

H) 1620Aµ)-#& ".6256#& (* = 0.5) 

  K/= "($/''5,($(= 8%$9= ;"-$4(/ µ/# µ/2$A H(,/2A ';'49,/'0 µ(,#+& ,:1 #+/%)$-8:1 

"%; "($/6#µ?-1%1,#/ '’91# 4#$,%8;6-2/%. I,0 ';)2(2$/µ910 "($*",:'0 3(1 ;"-$4(/ 

';13;#'µ5= ,:1 #+/%)$-8:1 "%; 1# 94(/ µ/2$5,($% 2*13;1% #"5 91# #+/5)$#8% µ( ,% 

6/)5,($% 2*13;1%, "#$56% "%; %/ 3/-8%$%/ ';13;#'µ%* ,:1 #+/%)$-8:1 94%;1 µ/2$5,($% 

2*13;1% 5,#1 0 ,/µA ,%; ';1,(6(',A ';'49,/'0= /'%&,#/ µ( 0.5 #"’5,/ ',01 "($*",:'0 

"%; ,# #+/5)$#8# (*1#/ ,96(/# H(,/2- ';'4(,/'µ91# µ(,#+& ,%;=. ! ,/µA ,%; ';1,(6(',A 

';'49,/'0= )/# ,01 %"%*# 2#191#= ';13;#'µ5= ,:1 #+/%)$-8:1 ,%; 4#$,%8;6#2*%; 3(1 

94(/ µ/2$5,($% 2*13;1% #"5 ,% #+/5)$#8% µ( ,%1 (6-4/',% 2*13;1%, (+#$,-,#/ #"5 ,# 

4#$#2,0$/',/2- ,:1 #+/%)$-8:1 "%; #"#$,*.%;1 ,% 4#$,%8;6-2/%. @-6/',#, )/# 56# ,# 

#+/5)$#8# ;"-$4(/ µ*# ,/µA ,%; ';1,(6(',A ';'49,/'0= )/# ,01 %"%*# % 2*13;1%= ,%; 

4#$,%8;6#2*%; 3(1 µ"%$(* 1# (*1#/ µ/2$5,($%= #"5 ,%1 2*13;1% ,%; #+/%)$-8%; µ( ,%1 

(6-4/',% 2*13;1% "%; "($/94(,#/ ',% 4#$,%8;6-2/%. To '4Aµ# 2.10 #"%,(6(* 91# 

';13;#'µ5 ,:1 ,$/71 "$%0)%;µ91:1 '40µ-,:1. 

 

/DEµ< 2.10  I;13;#'µ%* #1#µ(15µ(10= #"53%'0= 2#/ 2/13&1%; 3;% #+/%)$-8:1 5,#1 

                     ;"-$4%;1 3/-8%$%/ ';1,(6(',9= ';'49,/'0= 
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  J"5 ,0 µ94$/ ,7$# #1-6;'0 "$%2&",(/ 5,/ 5'% µ/2$5,($%= (*1#/ % ';1,(6(',A= 

';'49,/'0= µ(,#+& ,:1 #+/%)$-8:1, ,5'% µ()#6&,($0 (*1#/ 0 #"53%'0 "%; "$%9$4(,#/ 

#"5 ,0 3/#8%$%"%*0'0 ,%; 4#$,%8;6#2*%;. >"*'0=, %/ ';13;#'µ%* ,:1 3&% #+/%)$-8:1 

3(1 µ"%$%&1 "%,9 1# 94%;1 µ()#6&,($% 2*13;1% #"5 #;,51 "%; ?$*'2(,#/ "-1: ',01 

(;H(*# )$#µµA "%; (171(/ ,# 3&% #+/5)$#8# ',% 47$% ,%; 2/13&1%; 2#/ ,0= 

#1#µ(15µ(10= #"53%'0=. K96%=, "($/)$-R#µ( 91#1 (&2%6% ,$5"% (&$('0= ,%; 

4#$,%8;6#2*%; µ( ,0 µ/2$5,($0 3/#2&µ#1'0. 

 

  I,% '4Aµ# 2.10  "#$%;'/-.(,#/ 0 2#µ"&60 3;1#,%,A,:1 (15= 4#$,%8;6#2*%;, ,% ,µAµ# 

,0= %"%*#= ?$*'2(,#/ "-1: #"5 ,% 4#$,%8;6-2/% (6-4/',0= 3/#2&µ#1'0= (*1#/ ';1AH:= 

2%*6% (17 ,% ,µAµ# "%; ?$*'2(,#/ 2-,: #"5 ,% 4#$,%8;6-2/% (6-4/',0= 3/#2&µ#1'0= 

(*1#/ ';1AH:= 2;$,5. I;1("7=, 0 2#µ"&60 3;1#,%,A,:1 (15= 4#$,%8;6#2*%; "#$/',-1(/ 

,% '&1%6% ,:1 ';13;#'µ71 #1#µ(15µ(10= #"53%'0= 2#/ ,;"/2A= #"526/'0= ,:1 

#"%35'(:1 (306#3A ,%; 2/13&1%;) 56:1 ,:1 "/H#171 ';13;#'µ71 ,:1 #+/%)$-8:1 "%; 

"($/94%1,#/ '’91# 4#$,%8;6-2/%. 

 

  Q"%H9,%;µ( 5,/ 2#,#'2(;-.%;µ( 2#µ"&6(= 3;1#,%,A,:1 "%6671 4#$,%8;6#2*:1, 

2#H91# #"5 ,# %"%*#  "($/6#µ?-1(/ 3&% #+/5)$#8#. L# 30µ/%;$)A'%;µ( %;'/#',/2- 

56%;= ,%;= "/H#1%&= ';13;#'µ%&= "%; µ"%$%&1 1# "$%2&R%;1 µ( "%66- #+/5)$#8#, 
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(+(,#.5µ(1# #1- 3&% 2-H( 8%$- 30µ/%;$)71,#= 2#,’#;,5 ,%1 ,$5"% 91# '&1%6% 

4#$,%8;6#2*:1. K% '&1%6% "%; "($/6#µ?-1(/ 56%;= #;,%&= ,%;= ';13;#'µ%&= 

%1%µ-.(,#/ (8/2,5 '&1%6% 4#$,%8;6#2*:1 2#/ (*1#/ ,% '&1%6% ,:1 ';13;#'µ71 

#1#µ(15µ(10= #"53%'0= 2#/ ,;"/2A= #"526/'0= ,:1 #"%35'(:1 56:1 ,:1 "/H#171 

';13;#'µ71 ,:1 #+/%)$-8:1 "%; "($/94%1,#/ '( "%66- 4#$,%8;6-2/#. E$52(/,#/ 

306#3A )/# 91# '&1%6% 2#µ";671 3;1#,%,A,:1 "%6671 4#$,%8;6#2*:1. J"5 ,% 

2#,:,9$: '4Aµ# 2.11  ';1("-)(,#/ 5,/ %$/'µ91# 4#$,%8;6-2/# (*1#/ #17,($# #"5 -66# 

)/#,* '( 3(3%µ91% ("*"(3% 2/13&1%; "#$94%;1 ,0 µ()#6&,($0 #"53%'0 2#/ '( 3(3%µ910 

#"53%'0 94%;1 ,% µ/2$5,($% 2*13;1%. K# 4#$,%8;6-2/# #;,- %1%µ-.%1,#/ 

#"%,(6('µ#,/2- 4#$,%8;6-2/#. V$# #"%,(6('µ#,/25 4#$,%8;6-2/% (*1#/ (2(*1% ,% 

%"%*% '( 3(3%µ91% ("*"(3% 2/13&1%; "#$94(/ ,0 µ()#6&,($0 #"53%'0 2#/ '( 3(3%µ910 

#"53%'0 94(/ ,% µ/2$5,($% 2*13;1%. K% '&1%6% 56:1 ,:1 #"%,(6('µ#,/271 

4#$,%8;6#2*:1 #1,/"$%':"(&(,#/ ',% 3/-)$#µµ# #"5 ,01 2#µ"&60 SG 0 %"%*# 

%1%µ-.(,#/ #"%,(6('µ#,/25 '&1%$% 2#/ 5"%; S #1,/"$%':"(&(/ ,% 4#$,%8;6-2/% 

2#H%6/2A= (6-4/',0= 3/#2&µ#1'0=. 

 

/DEµ< 2.11  >8/2,5 '&1%6% 4#$,%8;6#2*:1 
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2.4.1  - 94?N3;E <:>=73F D<:73OFN<2>3F  

  K% ;"53(/)µ# ,%; @arkowitz 2#H%$*.(/ ,% #"%,(6('µ#,/25 '&1%$%, 306#3A ,% '&1%6% 

,:1 #"%,(6('µ#,/271 4#$,%8;6#2*:1. K% ($7,0µ# 5µ:= (*1#/ ":= 91#= ("(13;,A= 

("/69)(/ µ(,#+& 56:1 ,:1 #"%,(6('µ#,/271 4#$,%8;6#2*:1. B1#= %$H%6%)/25= 

("(13;,A= H# ("/69+(/ ,% 2#6&,($% 4#$,%8;6-2/% #"5 56# ,# #"%,(6('µ#,/2- ,% %"%*% 

69)(,#/ -$/',% A ?96,/',% 4#$,%8;6-2/% 2#/ (+#$,-,#/ #"5 ,/= "$%,/µA'(/= ,%; 

("(13;,A := "$%= ,%1 2*13;1% 2#/ ,01 #"53%'0. O/ "$%,/µA'(/= #;,9= "($/6#µ?-1%1,#/ 

',0 ';1-$,0'0 4$0'/µ5,0,#= ,%; 2-H( ("(13;,A.   

 

  Q"-$4(/ µ*# 2#µ"&60 0 %"%*# #"(/2%1*.(/ ',% 47$% #1#µ(15µ(10= #"53%'0= – 

2/13&1%; 56# ,# '0µ(*# "%; #1,/',%/4%&1 '’91# ("*"(3% 4$0'/µ5,0,#=. ! 2#µ"&60 #;,A 

#1,#1#26- ,% ("*"(3% #"53%'0= 2#/ 2/13&1%; "%; #"#/,(* % 2-H( ("(13;,A= 2#/ 69)(,#/ 

2#µ"&60 #3/#8%$*#=. I( µ/# ;R06A 2#µ"&60 #3/#8%$*#= 0 4$0'/µ5,0,# "%; 6#µ?-1(/ % 

("(13;,A= (*1#/ µ()#6&,($0. I,54%= 6%/"51 ,%; ("(13;,A (*1#/ 1# ?$(/ ,% -$/',% 

)/’#;,51 4#$,%8;6-2/% ,% %"%*% (*1#/ 91# #"%,(6('µ#,/25 4#$,%8;6-2/% "%; H# ,%; 

#"%89$(/ ,0 µ()#6&,($0 4$0'/µ5,0,# 2#/ 2#H%$*.(,#/ #"5 ,% '0µ(*% ',% %"%*% 

(8-",(,#/ 0 ;R065,($0 2#µ"&60 #3/#8%$*#= ,%; ("(13;,A µ( ,% #"%,(6('µ#,/25 

'&1%$%. B,'/, 91#= ("(13;,A= "%; #"%',$98(,#/ ,%1 2*13;1% H# ("/69+(/ 91# 

4#$,%8;6-2/% 4#µ06%& 2/13&1%; "%; ?$*'2(,#/ "/% 2%1,- ',% #$/',($5 -2$% ,%; 

#"%,(6('µ#,/2%& ';15$%; (SG ',% '4Aµ#) 2#/ 8;'/2- H# 94(/ 2#/ µ/2$5,($0 #"53%'0, 

(17 91#= ("(13;,A= "%; #)#"- ,%1 2*13;1% H# ("/69+(/ 91# 4#$,%8;6-2/% "%; ?$*'2(,#/ 

"/% 2%1,- ',% 3(+/5 -2$% ,%; #"%,(6('µ#,/2%& ';15$%;, ,% %"%*% 94(/ µ()#6&,($0 

#"53%'0 2#/ 8;'/2- ;R065,($% 2*13;1%. 

 

  I,% '4Aµ# 2.12 "#$%;'/-.(,#/ ,% #"%,(6('µ#,/25 '&1%$% SG, 306#3A ,% ,µAµ# ,0= 

2#µ"&60= ,%; (8/2,%& ';156%; 4#$,%8;6#2*:1 "%; #1,/"$%':"(&(/ ,# #"%,(6('µ#,/2- 

4#$,%8;6-2/#. B',: 3&% -$/',# 4#$,%8;6-2/#, Y 2#/ Q ,# %"%*# #1,/',%/4%&1 '( 3&% 
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("(13;,9= µ( 3/#8%$(,/29= "$%,/µA'(/= % 2#H91#= := "$%= ,%1 2*13;1%. O  "$7,%= 

("(13;,A= #"%',$98(,#/ "%6& ,%1 2*13;1% 2#/ 3(1 (*1#/ 3/#,(H(/µ91%= 1# 3(4H(* "%6& 

"($/''5,($% 2*13;1% )/# 1# ("/,&4(/ µ()#6&,($0 #"53%'0. F/’#;,5 2#/ ,% -$/',% 

4#$,%8;6-2/% Y )/’#;,51 ?$*'2(,#/ ',% #$/',($5 -2$% ,%; #"%,(6('µ#,/2%& ';15$%;. 

J1,/H9,:=, % 3(&,($%= ("(13;,A= #"%',$98(,#/ 6/)5,($% ,%1 2*13;1% )/# 1# ("/,&4(/ 

µ()#6&,($0 #"53%'0 %"5,( )/’#;,51 ,% -$/',% 4#$,%8;6-2/% Q ?$*'2(,#/ ',% 3(+* -2$% 

,%; #"%,(6('µ#,/2%& ';15$%;.  

   

 

 

 

 

/DEµ< 2.12 >"/6%)A #$*',%; 4#$,%8;6#2*%; 
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2.4.2  '9?3G927Eµ<7< 73F F43H9>;µ<736 Markowitz 

  B1# ?#'/25 µ(/%192,0µ# ,%; ;"%3(*)µ#,%= Markowitz (*1#/ 5,/ ,# ',#Hµ- 3(1 

"#$#µ91%;1 3/#4$%1/2- ',#H($-, -$# 3(3%µ91# ,%; "#$(6H51,%= µ"%$%&1 1# 

"$%?-6%;1 ,# ',#Hµ- )/# µ/# µ/2$A 4$%1/2A "($*%3%. B1# 3(&,($% µ(/%192,0µ# (*1#/ 5,/ 

91#= 6#1H#'µ91# ;"%6%)/'µ91%= "*1#2#= 3/#2;µ-1'(:1-';13;#2;µ-1'(:1 "#$94(/ 

6-H%= ',#Hµ- (17 ,96%=, µ( ,% ';)2(2$/µ91% ;"53(/)µ# 4$(/-.%1,#/ "%669= (2,/µA'(/=. 

P06#3A, )/# 91# 4#$,%8;6-2/% "%; "($/6#µ?-1(/ 3&% #+/5)$#8# "$9"(/ 1# )*1(/ 

(2,*µ0'0 ,:1 #1#µ(1%µ91:1 #"%35'(:1, 1# ;"%6%)/',(* 0 3/#2&µ#1'0 ,%; 

4#$,%8;6#2*%;, 0 3/#2&µ#1'0 2#H(15= #+/%)$-8%; 2#H7= 2#/ 0 ';13;#2&µ#1'A ,%;=. .  

N'% ,% µ9)(H%= ,%; 4#$,%8;6#2*%; 3/#(;$&1(,#/, ,5'% #;+-1(,#/ % #$/Hµ5= ,:1 

;"%6%)/'µ71. F/# 91# 4#$,%8;6-2/% µ( n #$/Hµ5 #+/%)$-8:1 H# "$9"(/ 1# 

;"%6%)/',%&1 n #1#µ(15µ(1(= #"%35'(/=, n 3/#2;µ-1'(/= 2#/ [n(n-1)]/2 

';13;#2;µ-1'(/=
6
. F/# "#$-3(/)µ#, )/# 91# 4#$,%8;6-2/% "%; #"%,(6(*,#/ #"5 14 

#+/5)$#8# "$9"(/ 1# ;"%6%)/',%&1 91 ';13;#2;µ-1'(/= "$%2(/µ91%; 1# ;"%6%)/',(* 0 

3/#2&µ#1'0 ,%; 4#$,%8;6#2*%;. F/# ,% 65)% #;,5 ,% ;"53(/)µ# ,%; Markowitz (*4( 

µ51% #2#30µ#C25 (13/#89$%1, µ94$/= 5,%; #"6%"%/AH02#1 %/ (2,/µA'(/= ,:1 

';13;#2;µ-1'(71 ,%; µ( ,% ;"53(/)µ# ,%; (15= 3(*2,0. 

 

2.5   A3 µ3G34<:<;3G7?25 F45H9?;µ<  

  K% ;"53(/)µ# ,%; (15= 3(*2,0 #1#",&4H02( 2;$*:= #"5 ,% William Sharpe 2#/ µ(/71(/ 

'0µ#1,/2- ,/= (2,/µA'(/= %/ %"%*(= 4$(/-.%1,#/ )/# ,%1 ;"%6%)/'µ5 ,%; #"%,(6('µ#,/2%& 

';15$%;. K% ;"53(/)µ# #;,5 ;"%H9,(/ 5,/ %/ #"%35'(/= 56:1 ,:1 µ(,%471 (2#/ )(1/2- 

56:1 ,:1  #+/%)$-8:1) '4(,*.%1,#/ µ(,#+& ,%;= 65): ,%; 5,/ ("0$(-.%1,#/ #"5 91#1 

2%/15 "#$-)%1,#, % %"%*%= #8%$- ,/= )(1/29= %/2%1%µ/29= ';1HA2(= 2#/ 54/ 65): ,:1 

/3/#*,($:1 4#$#2,0$/',/271 ,%;=. E#$#,0$A'(/= ',/= ,/µ9= ,:1 µ(,%471 3(*41%;1 5,/ 

5,#1 0 #)%$- 2/1(*,#/ #1%3/2- %/ ,/µ9= ,:1 "($/''%,9$:1 µ(,%471 #;+-1%1,#/ 2#/ 

#1,*',%/4# µ(/71%1,#/ 5,#1 0 #)%$- 2/1(*,#/ 2#H%3/2-. S#,- ';19"(/#, 0 #"53%'0 2-H( 

                                                        
6
 O ,&"%= "%; µ#= 3*1(/ ,%1 #$/Hµ5 ,:1 ';13;#2;µ-1'(:1 n #+/%)$-8:1 (*1#/ C2 = n! / [2! (n-2)!]. 
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#+/%)$-8%; µ"%$(* 1# "#$%;'/#'H(* := µ/# )$#µµ/2A ';1-$,0'0 ,0= #"53%'0= (15= 

2%/1%& 3(*2,0, % %"%*%= #1,/2#,%",$*.(/ ,/= µ(,#?%69= ,0= ';1%6/2A= #)%$-=. O 3(*2,0= 

#;,5= µ"%$(* 1# (*1#/ %"%/#3A"%,( µ(,#?60,A #66- ',% ;"53(/)µ# 4$0'/µ%"%/(*,#/ 91#= 

)(1/25= 4$0µ#,/',0$/#25= 3(*2,0=. >"%µ91:= 0 #"53%'0 (15= #+/%)$-8%; '&µ8:1# µ( 

,% µ%1%"#$#)%1,/25 ;"53(/)µ# 94(/ ,01 (+A= µ%$8A:  

 

Ri = Ji + ?iRm 

                                                                                            (2.27) 

 

5"%; Ri = 0 #"53%'0 ,%; #+/%)$-8%; i, Rm = 0 #"53%'0 ,%; 4$0µ#,/',0$/#2%& 3(*2,0 

,0= #)%$-=, ?i = 91#= ';1,(6(',A= % %"%*%= µ(,$- ,01 (;#/'H0'*# ,0= #"53%'0= ,%; 

#+/%)$-8%; '( µ(,#?%69= ,0= #"53%'0= ,%; 4$0µ#,/',0$/#2%& 3(*2,0. F/# "#$-3(/)µ#, 

?i = 2 '0µ#*1(/ 5,/ 0 #"53%'0 ,%; #+/%)$-8%; #1#µ91(,#/ 1# #;+0H(* (µ(/:H(*) 2#,- 2% 

#1 0 #"53%'0 ,%; 4$0µ#,/',0$/#2%& 3(*2,0 #;+0H(* (µ(/:H(/) 2#,- 1%. J1,*',%/4#, #1 

?i = 0.5 '0µ#*1(/ 5,/ 0 #"53%'0 ,%; #+/%)$-8%; #1#µ91(,#/ 1# #;+0H(* (µ(/:H(*) 2#,- 

0.5*1% #1 0 #"53%'0 ,%; 4$0µ#,/',0$/#2%& 3(*2,0 #;+0H(* (µ(/:H(/) 2#,- 1%.  K96%=, 

Ji = 91# ,µAµ# ,0= #"53%'0= ,%; #+/%)$-8%; ,% %"%*% (*1#/ #1(+-$,0,% #"5 ,01 

#"53%'0 ,%; 3(*2,0. Q"%H9,: 5,/ ,% Ji #"#$,*.(,#/ #"5 3&% ';',#,/2-, 306#3A: 

 

Ji =  #i + ei 

                                                                                          (2.28)       

5"%; #i = µ*# ',#H($- "%; #1,/"$%':"(&(/ ,01 #1#µ(15µ(10 ,/µA ,%; Ji 2#/ ei = ,% 

,;4#*% '8-6µ# "%; µ%; 3(*41(/ 5,/ 3(1 ;"-$4(/ ,96(/# '49'0 µ(,#+& Ri 2#/ Rm. 

 

 ! (+*':'0 (2.27) )/# ,01 #"53%'0 (15= #+/%)$-8%; µ"%$(* 65): ,0= '49'0= (2.28) 1# 

)$#8(* :=:      
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                                                                                                 (2.29) 

 

  K% ;"53(/)µ# ,%; (15= 3(*2,0 ?#'*.(,#/ ',/= #256%;H(= ;"%H9'(/=: 

O/ µ(,#?60,9= ei 2#/ Rm (*1#/ ,;4#*(= µ(,#?60,9= %/ %"%*(= #2%6%;H%&1 µ*# 2#,#1%µA 

"/H#1%,A,:1, 94%;1 µ9'0 ,/µA 2#/ ,;"/2A #"526/'0. Y-$/1 (;2%6*#= ;"%H9,%;µ( 5,/ 0 

';13/#2&µ#1'0 ,:1 ei 2#/ Rm (*1#/ *'0 µ( ,% µ0391 [Cov(ei Rm) = 0], 306#3A ei 2#/ Rm 

(*1#/ )$#µµ/2- #1(+-$,0,#. J;,5 '0µ#*1(/ 5,/ ,% "5'% 2#6- (+0)(* 0 (+*':'0 ,%; 

;"%3(*)µ#,%= ,/= #"%35'(/= (15= #+/%)$-8%; (*1#/ #1(+-$,0,% #"5 ,% "5'% ,;4#*1(/ 1# 

(*1#/ 0 #"53%'0 ,%; 3(*2,0. >"/"69%1, ;"%H9,%;µ( 5,/ 0 #1#µ(15µ(10 #"53%'0 ,%; 

'8-6µ#,%= /'%&,#/ µ( ,% µ0391, 306#3A >(ei) = 0. >"*'0=, ;"%H9,%;µ( 5,/ %/ 

';1,(6(',9= #i 2#/ ?i  (*1#/ ',#H($%* )/# 91# #+/5)$#8% i 2#/ µ"%$%&µ( 1# ,%;= 

(2,/µA'%;µ( µ9': ,0= (+*':'0= "#6/13$5µ0'0= 2-1%1,#= 4$A'0 ,0= µ(H53%; 

(6#4*',:1 ,(,$#)71:1. K96%=, H(:$%&µ( 5,/ ,% ei (*1#/ #1(+-$,0,% #"5 ,% ej [306#3A 

>(ei ej) = 0] )/# 56(= ,/= #+*(= ,:1 i 2#/ j #+/%)$-8:1. J;,5 '0µ#*1(/ 5,/ % µ51%= 65)%= 

)/# ,%1 %"%*%1 ,# #+/5)$#8# µ(,#?-66%1,#/ #"5 2%/1%& (*1#/ ("(/3A 94%;1 µ/# 2%/1A 

#1,*3$#'0 ',01 #)%$-. V$# 3(1 ;"-$4%;1 -66%/ "#$-)%1,(= "%; 1# ("0$(-.%;1 ,/= 

#"%35'(/= ,:1 #+/%)$-8:1 (5":= )/# "#$-3(/)µ#, %/ %/2%1%µ/2%* A %/ ?/%µ04#1/2%* 

"#$-)%1,(=), "#$- µ51% 0 #"53%'0 ,0= ';1%6/2A= #)%$-=. ! ;"5H('0 #;,A #"%,(6(* µ/# 

"$%'9))/'0 ,0= "$#)µ#,/25,0,#= (17, ,% "5'% 2#6- 6(/,%;$)(* ,% µ%1%"#$#)%1,/25 

;"53(/)µ# (+#$,-,#/ #"5 ,% "5'% 2#6A A 54/ (*1#/ #;,A 0 "$%'9))/'0. 

 

  K% ;"53(/)µ# ,%; (15= 3(*2,0 µ"%$(* 1# (2,/µ0H(* µ( µ/# #"6A )$#µµ/2A 

"#6/13$5µ0'0 ,0= #"53%'0= ,%; #+/%)$-8%; i ',01 #"53%'0 ,%; 4$0µ#,/',0$/#2%& 

3(*2,0 m 2#/ (*1#/ µ*# ,(41/2A 0 %"%*# (+#'8#6*.(/ ,01 /2#1%"%*0'0 ,:1 ,$/71 "$7,:1 

;"%H9'(:1 ,%; ;"%39/)µ#,%= ,%; (15= 3(*2,0 #66- 54/ 5µ:= 2#/ ,0= ,(6(;,#*#= 

;"5H('0= 2#H7= #"%,(6(* µ/# #"6%"%*0'0 ,0= "$#)µ#,/25,0,#=. ! )$#µµA 

"#6/13$5µ0'0= "#$%;'/-.(,#/ ',% '4Aµ# 2.13.  

Ri = #i + ?iRm + ei 
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/DEµ< 2.13  Y#$#2,0$/',/2A )$#µµA 

 

    

                               

 

  ! (;H(*# )$#µµA "#6/13$5µ0'0= ,%; ';)2(2$/µ91%; ;"%39/)µ#,%= 69)(,#/ 

4#$#2,0$/',/2A )$#µµA 2#/ "($/)$-8(/ ,0 '49'0 µ(,#+& µ(,#?%671 ',/= #"%35'(/= (15= 

#+/%)$-8%; i 2#/ µ(,#?%671 ',/= #"%35'(/= (15= 4$0µ#,/',0$/#2%& 3(*2,0 ,0= #)%$-= 

m. ! 26*'0 ,0= )$#µµA= #;,A= 3*1(,#/ #"5 ,% ';1,(6(',A ?i % %"%*%= "($/)$-8(/ ,01 

(;#/'H0'*# ,0= #"53%'0= ,%; #+/%)$-8%; i ',/= 2/1A'(/= ,0= #"53%'0= ,%; 

4$0µ#,/',0$/#2%& 3(*2,0 m. 

 

  >',: 5,/ H96: 1# ?$: ,0 ';13/#2&µ#1'0 ,0= #"53%'0= ,%; #+/%)$-8%; Ri 2#/ ,0= 

#"53%'0= ,%; 3(*2,0 Rm, 306#3A Cov(Ri Rm).  

V$# Cov(Ri Rm) = Cov[(#i + ?iRm + ei) Rm] = Cov(#i Rm) + Cov[(?iRm) Rm] + Cov(ei Rm) 

=  ?i Cov(Rm Rm) = ?i '
2
(Rm). 

I;1("7= Cov(Ri Rm) = ?i '
2
(Rm), 6&1%1,#= := "$%= ?i 94%;µ(: 
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?i = Cov(Ri Rm) / '
2
(Rm) 

                                                                                                      (2.30) 

 

J1,*',%/4# % ';1,(6(',A= #i /'%&,#/ µ(: 

#i = >(Ri) - ?i >(Rm)  (2.31) 

 

  J1 ',01 (+*':'0 ,0= #"53%'0= (15= #+/%)$-8%;  "$%'H9'%;µ( ,% 4$51% 2#/ 

;"%H9'%;µ( 5,/ ,# #i 2#/ ?i (*1#/ ',#H($- ',% 4$51%, 0 3/#2&µ#1'0 ,%; '8-6µ#,%= 

('
2
(eit)) (*1#/ 3/#4$%1/2- ',#H($A, 306#3A 94: %µ%'2(3#',/25,0,#, 0 ';13;#2&µ#1'0 

,:1 '8#6µ-,:1 (*1#/ µ03(1/2A [Cov(eit eit-1) = 0], 306#3A ,# '8-6µ#,# ,:1 3&% 

"($/53:1 (*1#/ µ(,#+& ,%;= #';'49,/',#, 0 #1#µ(15µ(10 #"53%'0 ,%; '8-6µ#,%= (*1#/ 

3/#4$%1/2- ',#H($A 2#/ /'%&,#/ µ( ,% µ0391, [>(eit) = 0] 2#/ ,96%= 0 ';13/#2&µ#1'0 ,:1 

eit 2#/ Rmt (*1#/ *'0 µ( ,% µ0391 [Cov(eit Rmt) = 0], 306#3A eit 2#/ Rmt (*1#/ )$#µµ/2- 

#1(+-$,0,#, ,5,( H# 94: ,% ;"53(/)µ# ',01 "$-+0. P06#3A: 

     

Rit = #i + ?iRmt + eit 

                                                                                                 (2.32) 

 

J1 (8#$µ5': ,0 µ9H%3% #;,A ',01 (+*':'0 (2.28) H# "$%2&R(/  

 

?i = Cov(Rit Rmt) / '
2
(Rmt) 

                                                                                                        (2.33) 
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  O #$/Hµ0,A= 3(*41(/ ,%1 2*13;1% ,%; #+/%)$-8%; i µ9'# ',% 3(*2,0 m (17 % 

"#$#1%µ#',A= 3(*41(/ ,%1 %6/25 2*13;1% ,%; 3(*2,0 m. V$# ,% ?i '#1 %$/'µ5= 3(*41(/ 

,%1 2*13;1% ,%; #+/%)$-8%; i µ9'# ',% m := "$%= ,%1 %6/25 2*13;1% ,%; m. >"%µ91:= 

,% ?i (*1#/ 91# '4(,/25 µ9,$% 2/13&1%; (17 0 3/#2&µ#1'0 (*1#/ #"56;,% µ9,$% 2/13&1%;. 

K# #+/5)$#8# "%; 94%;1 ';1,(6(',A ? µ()#6&,($% ,0= µ%1-3#= H(:$%&1,#/ ("/H(,/2-, 

2#H7= µ(,#?%69= ',01 #"53%'0 ,%; 39/2,0 ,0= #)%$-= 2#,- 1% H# ("/89$%;1 

µ()#6&,($(= µ(,#?%69= ',/= #"%35'(/= ,:1 #+/%)$-8:1 #;,71. J1,/H9,:=, ,# 

#+/5)$#8# "%; 94%;1 ';1,(6(',A ? µ/2$5,($% ,0= µ%1-3#= %1%µ-.%1,#/ #µ;1,/2-, 

2#H:= µ(,#?%69= ',01 #"53%'0 ,%; 3(*2,0 ,0= #)%$-= 2#,- 1% H# ("/89$%;1 

µ/2$5,($(= µ(,#?%69= ',/= #"%35'(/= ,:1 #+/%)$-8:1. 

 

 K96%=, % ';1,(6(',A= ';'49,/'0= )/# ,% ;"53(/)µ# ,%; (15= "#$-)%1,# (*1#/: 

 

$
2
 = [Cov(Rit Rmt) / '(Rit)'(Rmt)]

2 

                                                                                                           (2.34) 

 

  N'% "/% 2%1,- ?$*'2(,#/ % ';1,(6(',A= ';'49,/'0= ',0 µ%1-3#, ,5'% "/% "%6& 0  

µ(,#?60,5,0,# ,0= #"53%'0= ,%; 3(*2,0 ,0= #)%$-= Rmt (+0)(* ,0 µ(,#?60,5,0,# ,0= 

#"53%'0= ,%; #+/%)$-8%; Rit. J1 % ';1,(6(',A= ';'49,/'0= /'%&,#/ µ( ,% µ0391, 3(1 

;"-$4(/ )$#µµ/2A '49'0 µ(,#+& Rmt 2#/ Rit, -$# 3(1 ;"-$4(/ (+*':'0 "#6/13$5µ0'0=. 

  

 

2.5.1   !<:<Q?C=9?6 7KG F43PM=9KG 73F '3G34<:<;3G7?23I B43HM?;µ<736 
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   >µ"(/$/29= µ(69,(= 3(*41%;1 5,/ % ';1,(6(',A= ? µ(µ%1:µ91:1 #+/%)$-8:1 3(1 

"#$#µ91(/ 3/#4$%1/2- ',#H($5=. >"*'0= ',0= "$-+0 ;"-$4(/ (,($%'2(3#',/25,0,# (17 

"%669= 8%$9= ;"-$4(/ 2#/ #;,%';'49,/'0. K96%=, 3(1 ;"-$4(/ µ51% 91#= 2%/15= 

"#$-)%1,#= "%; ("0$(-.(/ ,/= #"%35'(/= ,:1 #+/%)$-8:1. 

 

2.5.2   /F=78µ<7?256 2<? µ8 =F=78µ<7?256 2>GHFG36 

  J1 4$0'/µ%"%/A': ,01 (+*':'0 (2.30) µ"%$7 1# "#$-): ,01 3/#'"%$- ,0= #"53%'0= 

(15= #+/%)$-8%;:  

'
2
(Rit) = ?i

2
 '

2
(Rmt) + '

2
(eit)  

 

            I;',0µ#,/25=   @0 I;',0µ#,/25= 

                2*13;1%=           2*13;1%= 

 

P/#/$71,#= #µ85,($# ,# µ960 µ( ,%1 %6/25 2*13;1% ,%; #+/%)$-8%;: 

1 = ?i
2
 '

2
(Rmt)/'

2
(Rit) + '

2
(eit)/'

2
(Rit) 

5"%; ?i
2
 '

2
(Rmt)/'

2
(Rit) = $

2 
 2#/ 3(*41(/ ,0 ';1(/'8%$- ,%; ';',0µ#,/2%& 2/13&1%; ',%1 

%6/25 2*13;1% ,%; #+/%)$-8%;, (17 ,% 26-'µ# '
2
(eit)/'

2
(Rit) 3(*41(/ ,0 ';1(/'8%$- ,%; 

µ0 ';',0µ#,/2%& 2/13&1%; ',%1 %6/25 2*13;1%. 

 

  I;',0µ#,/25= A µ0 3/#8%$%"%/A'/µ%= 2*13;1%= (*1#/ 0 µ(,#?60,5,0,# ,:1 #"%8-'(:1 

56:1 ,:1 "($/%;'/#271 ',%/4(*:1 "%; "($/94%;1 2*13;1%, 0 %"%*# %8(*6(,#/ '( 

µ#2$%%/2%1%µ/29= µ(,#?60,9= (5":= 0 µ(,#?60,5,0,# ,0= µ()9H;1'0= ,0= "$%'8%$-= 

4$Aµ#,%=, 0 µ(,#?60,5,0,# ,:1 ("/,%2*:1, 0 µ(,#?60,5,0,# ,0= ?/%µ04#1/2A= 

"#$#):)A= 2#/ 0 µ(,#?60,5,0,# ,:1 2($371 ,:1 ("/4(/$A'(:1).  
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  O µ0 ';',0µ#,/25= A 3/#8%$%"%/A'/µ%= 2*13;1%= (6#4/',%"%/(*,#/ #"5 ,01 #1-6;R0 

(15= ';156%; 3/#85$:1 #+/%)$-8:1 ,:1 %"%*:1 %/ #"%35'(/= 3(1 H# '4(,*.%1,#/ 

"6A$:= H(,/2- µ(,#+& ,%;=. J;,5 ';1("-)(,#/ 5,/ 91# 2#6- 3/#8%$%"%/0µ91% 

4#$,%8;6-2/% H# 94(/ µ51% ';',0µ#,/25 2*13;1%, 2#H7= % µ0 ';',0µ#,/25= ,%; 

2*13;1%= µ"%$(* 1# (+#6(/8H(*.             

 

  V$#, % ';1%6/25= 2*13;1%= (15= #+/%)$-8%; #"%,(6(*,#/ #"5 3&% ,µAµ#,#, ,%1 

';',0µ#,/25 A µ0 3/#8%$%"%/A'/µ% 2*13;1% 2#/ ,%1 µ0 ';',0µ#,/25 A 3/#8%$%"%/A'/µ% 

2*13;1%. O µ0 ';',0µ#,/25= 2*13;1%= µ"%$(* 1# (+#6(/8H(* A ,%;6-4/',%1 1# µ(/:H(* '( 

µ()-6% ?#Hµ5 #1 3/#2$#,%&µ( 91# 4#$,%8;6-2/% µ( "%66- #+/5)$#8#, (17 H# 

"#$#µ(*1(/ % ';',0µ#,/25= 2*13;1%= "%; "$%9$4(,#/ #"5 ,01 #)%$-. 

 

2.6   A3 43NF4<:<;3G7?25 F45H9?;µ< 

  I,01 "$%0)%&µ(10 (15,0,# 2#,#6A+#µ( 5,/ "$%2(/µ91%; 1# µ(/:H(* % #$/Hµ5= ,:1 

(2,/µA'(:1 "%; 4$(/-.%1,#/ )/# ,%1 ;"%6%)/'µ5 ,%; #"%,(6('µ#,/2%& ';15$%; 

#1#",&4H02( ,% µ%1%"#$#)%1,/25 ;"53(/)µ# ,% %"%*% ;"%H9,(/ 5,/ %/ #"%35'(/= 56:1 

,:1 #+/%)$-8:1 '4(,*.%1,#/ µ(,#+& ,%;= 2#H7= ("0$(-.%1,#/ #"5 2%/1%& #"5 91#1 

"#$-)%1,# % %"%*%= (*1#/ 0 #"53%'0 ,0= #)%$-=. E%66%* ($(;10,9= 94%;1 3/#"/',7'(/ 

5,/ %/ ,/µ9= ,:1 #+/%)$-8:1 ("0$(-.%1,#/ 2#/ #"5 -66%;= "#$-)%1,(= (2,5= #"5 ,0 

';1%6/2A #)%$- 2#/ /'4;$*.%1,#/ 5,/ 0 #"53%'0 (15= #+/%)$-8%; (*1#/ µ/# )$#µµ/2A 

';1-$,0'0 "%6671 3(/2,71 (';µ"($/6#µ?#1%µ91%; ';1AH:= 2#/ ,%; 3(*2,0 ,0= 

#)%$-=), 5":= (*1#/ ,# ("/,52/#, % "60H:$/'µ5=, 0 ?/%µ04#1/2A "#$#):)A, 3/-8%$%/ 

26#3/2%* 3(*2,(= 2.6". K% )(1/25 ;"53(/)µ# ,:1 "%66#"671 3(/2,71 ("%6;"#$#)%1,/25 

;"53(/)µ#) 94(/ ,01 (+A= µ%$8A:  
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Ri = #i + ?i1Di1 + ?i2Di2 + ?i3Di3 + .......+ ?iLDiL + (i 

                                                                                                                          (2.35) 

 

5"%; Ri = 0 #"53%'0 ,%; i #+/%)$-8%;, Dik = 0 #"53%'0 ,%; k 3(*2,0 ()/# k = 1,2.....,L), 

?ik = 91#= ';1,(6(',A= % %"%*%= µ(,$- ,01 (;#/'H0'*# ,0= #"53%'0= ,%; i #+/%)$-8%; 

',/= µ(,#?%69= ,0= #"53%'0= ,%; k 3(*2,0, -$# 5,#1 ?ik = 2 '0µ#*1(/ 5,/ #1 % 3(*2,0= 

#;+0H(* (µ(/:H(*) 2#,- 1%, 0 #"53%'0 ,%; #+/%)$-8%; #1#µ91(,#/ 1# #;+0H(* (µ(/:H(*) 

2#,- 2%. N":= 2#/ ',01 "($*",:'0 ,%; µ%1%"#$#)%1,/2%& ;"%3(*)µ#,%= ,% ,µAµ# ,0= 

#"53%'0= ,%; #+/%)$-8%; i ,% %"%*% (*1#/ #1(+-$,0,% #"5 ,/= #"%35'(/= ,:1 3(/2,71 

(Ji) 4:$*.(,#/ '( 3&% µ9$0, #i = µ*# ',#H($- "%; #1,/"$%':"(&(/ ,01 #1#µ(15µ(10 ,/µA 

,%; Ji 2#/ (i = ,% ,;4#*% '8-6µ# "%; µ%; 3(*41(/ 5,/ 3(1 ;"-$4(/ ,96(/# '49'0 µ(,#+& 

,0= #"53%'0= ,%; #+/%)$-8%; i 2#/ ,0= #"53%'0= ,:1 3(/2,71. 

 

  K% "%6;"#$#)%1,/25 ;"53(/)µ# ?#'*.(,#/ ',01 ;"5H('0 5,/ %/ µ(,#?60,9= Dik (5"%; k = 

1,2,......,L) 2#/ (i (*1#/ ,;4#*(= µ(,#?60,9=, 2#H7= ("*'0= 5,/ 0 #1#µ(15µ(10 #+*# ,%; (i  

(*1#/ *'0 µ( ,% µ0391, 306#3A >((i) = 0. >"/"69%1, 0 ';13;#2&µ#1'0 ,:1 µ(,#?60,71 Dik 

(5"%; k = 1,2,......,L) 2#/ (i (*1#/ *'0 µ( ,% µ0391, 306#3A cov(Dik, (i) = 0, (17 ,% (i (*1#/ 

#1(+-$,0,% #"5 ,% (j, 306#3A >((i, (j) = 0 )/# 56(= ,/= #+*(= ,:1 i 2#/ j #+/%)$-8:1. ! 

,(6(;,#*# ;"5H('0 '0µ#*1(/ 5,/ % µ51%= 65)%= )/# ,%1 %"%*%1 ,# #+/5)$#8# '4(,*.%1,#/ 

µ(,#+& ,%;= (*1#/ )/#,* ("0$(-.%1,#/ #"5 2%/1%& #"5 ,%;= 3(*2,(= "%; 94%;1 2#H%$/',(* 

',% ;"53(/)µ# 2#/ 5,/ 3(1 ;"-$4%;1 -66%/ "#$-)%1,(= "%; 1# ("0$(-.%;1 #;,A ,0 

';'49,/'0 µ(,#+& ,:1 #+/%)$-8:1. J;,5 ?9?#/# (*1#/ µ*# #"6%;',(;,/2A ;"5H('0 0 

%"%*# "$%'())*.(/ ,01 "$#)µ#,/25,0,# 2#/ H# 2#H%$/',(* 2#,- "5'% (*1#/ 2#6A A 54/ 

#;,A 0 "$%'9))/'0 µ9'# #"5 ,01 (8#$µ%)A ,%; ;"%3(*)µ#,%=. S#,’("92,#'0, H# 

#+/%6%)0H(* 2#,- "5'% 9)/1( ':',A ("/6%)A ,:1 3(/2,71 "%; ("0$(-.%;1 ,/= #"%35'(/= 

,:1 #+/%)$-8:1 ',% ;"53(/)µ#. ! ,(6(;,#*# ;"5H('0 ,%; ;"%3(*)µ#,%= (*1#/ 5,/ %/ 

3(*2,(= 3( '4(,*.%1,#/ µ(,#+& ,%;=, "%; '0µ#*1(/ 5,/ 0 ';13;#2&µ#1'0 ,%; 2-H( 3(*2,0 

µ( 56%;= ,%;= -66%;= 3(*2,(= (*1#/ *'0 µ( ,% µ0391 (306#3A cov(Dik, Dij) = 0). L# "$9"(/ 



44 

 

1# #1#8($H(* 5,/ (*1#/ 3;1#,5 1# "-$%;µ( 91# '&1%6% 3(/2,71 "%; '4(,*.%1,#/ µ(,#+& 

,%;= 2#/ 1# ,%; µ(,#,$9R%;µ( '’91# '&1%6% 3(/2,71 "%; 3(1 '4(,*.%1,#/ µ(,#+& ,%;=. 

 

  K% ;"53(/)µ# ,:1 "%66#"671 3(/2,71 µ"%$(* 1# µ#= ?%0HA'(/ 1# ;"%6%)*'%;µ( ,/# 

#1#µ(15µ(1(= #"%35'(/=, ,;"/29= #"%26*'(/= 2#/ ';13/#2;µ-1'(/= ,:1 #+/%)$-8:1 "%; 

"($/6#µ?-1%,#/ '’91# 4#$,%8;6-2/% %&,:= 7',( 1# ;"%6%)/',(* ,% '&1%6% ,:1 

#"%,(6('µ#,/271 4#$,%8;6#2*:1 (306#3A ,% #"%,(6('µ#,/25 '&1%$%). I;1("7= 0 

#1#µ(15µ(10 #"53%'0 (*1#/: 

 

E(Ri) = Ri = #i + ?i1 E(Di1) + ?i2 E(Di2) + ?i3 E(Di3) + .......+ ?iL E(DiL)  

                                                                                                                                      (2.36) 

 

H ,;"/2A #"526/'0: 

 

'i
2
 = ?i1

2
'I1

2 
+ ?i2

2
'I2

2
 +...........+?iL

2
'IL

2
 + 'ei

2
 

                                                                                                                        (2.37) 

 

H ';13;#2&µ#1'0 (*1#/: 

 

'ij = ?i1 ?j1'I1
2 
+ ?i2 ?j2'I2

2
 +...........+?iL ?jL'IL

2
  

                                                                                                                        (2.38) 
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  F/# 1# 4$0'/µ%"%/A'%;µ( ,/= "#$#"-1: (+/'7'(/= 4$(/#.5µ#',( (2,/µA'(/= )/# ,# #i 

2#/ 'ei
2
 )/# 2-H( #+/5)$#8%, (2,/µA'(/= ,:1 E(Dk) 2#/ 'Ik

2
 )/# 2-H( 3(*2,0, 2#H7= ("*'0= 

2#/ (2,/µA'(/= ,:1 ?ik )/# 2-H( #+/5)$#8% µ( 2-H( 3(*2,0. V$#, #1 94%;µ( n #+/5)$#8# 

2#/ k 3(*2,(=, ,5,( 4$(/#.5µ#',( (2n+2k+nk) (2,/µA'(/=. E#$#3(*)µ#,%= 4-$/1, )/# n = 

100 #+/5)$#8# 2#/ k = 10 3(*2,(=, ,5,( H# #"#/,0H%&1 1.220 (2,/µA'(/=. O #$/Hµ5= 

#;,5= (*1#/ µ()#6&,($%= #"5 ,%1 #$/Hµ5 (2,/µA'(:1 "%; #"#/,%&1,#/ #"5 ,% 

µ%1%"#$#)%1,/25 ;"53(/)µ# #66- '0µ#1,/2- µ/2$5,($%= #"5 ,% ;"53(/)µ# ,%; 

Markowitz. 

 

  H (µ"(/$/2A 3/($(&10'0 ,%; "%6;"#$#)%1,/2%& ;"%3(*)µ#,%= )*1(,#/ ';1AH:= µ( ,0 

4$A'0 ',%/4(*:1 ,%; "#$(6H51,%= 2#/ µ/#= ,(41/2A= "%; 69)(,#/ #1-6;'0 2;$*:1 

';1/',:'71. O/ "($/''5,($(= (µ"(/$/29= µ(69,(= 94%;1 2#,#6A+(/ ',% ';µ"9$#'µ# 5,/ 

(17 ,# ;"%3(*)µ#,# #;,- "($/)$-8%;1 2#6&,($# ,# (+(,#.5µ(1# ',%/4(*# ,%; 

"#$(6H51,%= #"5 ,% µ%1%"#$#)%1,/25 ;"53(/)µ#, %30)%&1 '( 4(/$5,($(= "$%?69R(/= )/# 

,/= µ(66%1,/29= ';'4(,*'(/= ,:1 #+/%)$-8:1 (#"5 ,% µ%1%"#$#)%1,/25 ;"53(/)µ#) 2#/ 

',01 ("/6%)A 4#$,%8;6#2*:1 ,# %"%*# ,(*1%;1 1# 94%;1 µ/2$5,($(= #"%35'(/= )/# 2-H( 

("*"(3% 2/13&1%;. 

 

 2.7  H P9K:>< 786 29O<N<?<;3:C6 

  ! H(:$*# ,0= 2(8#6#/#)%$-= #"%,(6(* µ/# ("92,#'0 ,0= H(:$*#= 4#$,%8;6#2*%; ,%; 

Markowitz. ! H(:$*# 4#$,%8;6#2*%; "($/)$-8(/ ,%1 ,$5"% µ( ,%1 %"%*% %/ ("(13;,9= 

µ"%$%&1 1# 30µ/%;$)A'%;1 #"%,(6('µ#,/2- 4#$,%8;6-2/# "%; "($/6#µ?-1%;1 3/-8%$# 

"($/%;'/#2- ',%/4(*# ,# %"%*# 5µ:= (*1#/ ("/'8#6A. ! H(:$*# ,0= 2(8#6#/#)%$-= 

4$0'/µ%"%/(* ("/"69%1 2#/ "($/%;'/#2- ',%/4(*# µ03(1/2%& 2/13&1%; 2#/ (+(,-.(/ ,%1 

,$5"% µ( ,%1 %"%*% ,# "($/%;'/#2- ',%/4(*# H# "$9"(/ 1# #"%,/µ71,#/ ',01 #)%$- 

2(8#6#*%;, (85'%1 %/ ("(13;,9= ';µ"($/89$%1,#/ '&µ8:1# µ( ,/= ;"%3(*+(/= ,0= 

H(:$*#= 4#$,%8;6#2*%; ,%; Markowitz. 
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  H H(:$*# ,0= 2(8#6#/#)%$-= µ#= ?%0H- 1# 2#,#1%A'%;µ( "%/# (*1#/ 0 '49'0 µ(,#+& 

#1#µ(15µ(10= #"53%'0= 2#/ 2/13&1%; )/# #"%3%,/2- 4#$,%8;6-2/# 2#H7= ("*'0= 2#/ 

)/# ,% "%/# (*1#/ 0 '49'0 µ(,#+& #1#µ(15µ(10= #"53%'0= 2#/ 2/13&1%; )/# µ(µ%1%µ91# 

#+/5)$#8# 2#/ 4#$,%8;6-2/#, #"%3%,/2- A µ0. K96%= µ9': ,0= H(:$*#= ,0= 

2(8#6#/#)%$-= µ"%$%&µ( 1# 2#,#6A+%;µ( ',% 2#,- "5'% % ';1,(6(',A= ? (*1#/ ,% 

µ%1#3/25 µ9,$% 2/13&1%; )/# #+/5)$#8#. 

 

  H H(:$*# ,0= 2(8#6#/#)%$-= ?#*.(,#/ ',0 H(:$*# 4#$,%8;6#2*%; ,%; Markowitz 2#/ 

("%µ91:= (*1#/ #"#$#*,0,% 1# 2-1%;µ( ,/= *3/(= ;"%H9'(/= µ( ,0 H(:$*# #;,A µ#.* µ( 

%$/'µ91(= "$5'H(,(=. O/ ;"%H9'(/= ,0= H(:$*#= ,0= 2(8#6#/#)%$-= (*1#/ %/ #256%;H(=: 

 

  N6%/ %/ ("(13;,9= 6#µ?-1%;1 ("(13;,/29= #"%8-'(/= #2%6%;H71,#= ,% ;"53(/)µ# ,%; 

Markowitz, ,%  %"%*% '0µ#*1(/ 5,/ ("/H;µ%&1 1# 3/#2$#,%&1 4#$,%8;6-2/% ,% %"%*% 

(*1#/ "-1: ',% #"%,(6('µ#,/25 '&1%$%, 306#3A µ( µ9)/',0 #"53%'0 2#/ (6-4/',% 

2*13;1%. >"*'0=, 56%/ %/ ("(13;,9= 94%;1 %µ%/%)(1(*= "$%'3%2*(=, 306#3A 94%;1 ,/= *3/(= 

"$%'3%2*(= '4,/2- µ( ,/= #1#µ(15µ(1(= #"%35'(/=, ,/= ,;"/29= #"%26*'(/= 2#/ ,/= 

';13/#2;µ-1'(/= 56:1 ,:1 #+/%)$-8:1. K$*,%1, 56%/ %/ ("(13;,9= 94%;1 ,%1 *3/% 

("(13;,/25 %$*.%1,# % %"%*%= (*1#/ µ/#= "($/53%; ((15= µA1#, (15= (+#µA1%;, (15= 

9,%;=, 3&% (,71 26".). K9,#$,%1, ;"-$4(/ 91# ',%/4(*% µ03(1/2%& 2/13&1%; ',% %"%*% %/ 

("(13;,9= µ"%$%&1 1# ("(13&'%;1 (306#3A 1# 3#1(*'%;1) #"($/5$/',# "%'- 2#/ 1# 

(/'"$-+%;1 µ/# #"53%'0 4:$*= 2*13;1% 2#/ #"5 ,01 -660 µ"%$%&1 1# 3#1(/',%&1 

#"($/5$/',# "%'- 2#,#?-66%1,#= ,01 #"53%'0 4:$*= 2*13;1%. >"/"69%1, ("/,$9"(,#/ %/ 

("(13;,9= 1# 3#1(*.%1,#/ #+/5)$#8#, 1# ,# ":6%&1 2#/ 9"(/,# 1# ,# #)%$-.%;1 +#1- 

("/',$98%1,- ,# ',%;= 3/2#/%&4%;= ,%;= (short-selling). @*# ("/"69%1 ;"5H('0 (*1#/ 5,/ 

0 #)%$- (*1#/ ,96(/# 2/ #;,5 ';µ?#*1(/ 5,#1 /'4&%;1 %/ "#$#2-,: 65)%/. E$7,%1, 5,#1 

3(1 ;"-$4%;1 85$%/ 2#/ 25',0 ';1#66#)71 "%; '4(,*.%1,#/ µ( ,01 #)%$- 2#/ "760'0 

"($/%;'/#271 ',%/4(*:1. J1 ;"A$4#1 25',0 ';1#66#)71 0 #"53%'0 2-H( "($%;'/#2%& 

',%/4(*%; H# A,#1 µ/# ';1-$,0'0 0 %"%*# H# (+#$,51,#1 #"5 ,% #1 % ("(13;,A= 2#,(*4( 

A 54/ ,% "($/%;'/#25 ',%/4(*% "$/1 6-?(/ ,01 #"58#'A ,%;. I;1(":=, ,% 1# 
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';µ"($/608H%&1 ,# 25',0 ';1#66#)71 ',% µ%1,96% (*1#/ 2-,/ ,% %"%*% "$%'H9,(/ 

µ()-60 "%6;"6%25,0,#, 0 %"%*# #+*.(/ 1# 608H(* ;"5R01 µ51% 5,#1 ,# 25',0 

';1#66#)71 94%;1 µ()-60 '0µ#'*# )/# ,01 #"58#'A ,%; ("(13;,A 2#/ #;,5 ';µ?#*1(/ 

'"#1*:=. P(&,($%1, 5,#1 56(= %/ ("(13&'(/= (#25µ0 2/ #;,9= "%; )*1%1,#/ '( #1H$7"/1% 

2(8-6#/%) (*1#/ #"($/5$/',# 3/#/$(,9= 2#/ 3/#"$#)µ#,(&'/µ(= ',01 #)%$-. K$*,%1, 5,#1 

3(1 ;"-$4(/ "60H:$/'µ5= A 94(/ "$%?6(8H(* %"%/#3A"%,( µ(,#?%6A '( ("/,52/# 2#/ 

"60H:$/'µ5. K96%=, 0 #)%$- 2(8#6#*%; H(:$(*,#/ ,96(/# 5,#1 0 "60$%85$0'0 (*1#/ *3/# 

)/# 56%;= ,%;= ("(13;,9= 2#/ 3(1 ',%/4*.(/ 4$Aµ#,# )/’#;,%&= "$%2(/µ91%; 1# 

"60$%8%$0H%&1. I;1("7= 0 #)%$- (*1#/ "6A$:= #1,#):1/',/2A 2#/ ?$*'2(,#/ '( 

/'%$$%"*#, 2#H7= 2#191#= ("(13;,A= 3(1 µ"%$(* 1# ("0$(-'(/ ,01 ,/µA (15= 

"($/%;'/#2%& ',%/4(*%; µ9': ,0= #)%$-= A "760'0= #;,%&. 

 

  Q"-$4(/ "/H#15,0,#, "%66%* #1#)17',(= 1# ?$%;1 %$/'µ91(= #"5 ,/= "#$#"-1: 

;"%H9'(/= ,0= H(:$*#= ,0= 2(8#6#/#)%$-= µ0 (8#$µ5'/µ(= 2#/  ("%µ91:= 1# 

#"%$$*R%;1 ,0 H(:$*#. J8(15=, #;,5 (*1#/ "%6& 6%)/25 2#H7= #$2(,9= #"5 #;,9= 3(1 

/'4&%;1 ',%1 "$#)µ#,/25 25'µ%, #8(,9$%; H# "$9"(/ 1# 6-?%;1 ;"5R01 ,%;= 3&% 

"#$#,0$A'(/=. E$7,%1, 5,/ "%669= #"5 ,/= #1:,9$: ;"%H9'(/= µ"%$%&1 1# 

()2#,#6(/8H%&1 4:$*= 1# ("/89$%;1 '0µ#1,/2A ("*3$#'0 ',# #"%,(69'µ#,# ,0= H(:$*#= 

2#/ 3(&,($%1, µ/# H(:$*# 3(1 "$9"(/ 1# #+/%6%)(*,#/ #"5 ,/= ;"%H9'(/= ',/= %"%*(= 

?#'*.(,#/, #66- #"5 ,% "5'% 2#6- (+0)(* A "($/)$-8(/ ,%1 "$#)µ#,/25 25'µ%. 

 

2.7.1  - 4<:3F=>< 9G56 49:?3F=?<23I =73?D9>3F DK:>6 2>GHFG3  

  Q"%H9,%;µ( 5,/ 91#= ("(13;,A= 94(/ 30µ/%;$)A'(/ 91# #"%,(6('µ#,/25 '&1%$% (9',: 

SG) #2%6%;H71,#= ,0 H(:$*# 4#$,%8;6#2*%; ,%; Markowitz 2#/ 9',: 5,/ ;"-$4(/ 91# 

"($/%;'/#25 ',%/4(*% 4:$*= 2*13;1% ,% %"%*% "#$94(/ ',%1 2-,%45 ,%; #"53%'0 *'0 µ( 

,01 #"53%'0 µ03(1/2%& 2/13&1%; (risk-free ("/,52/%, Rf) 2#/ "$%8#17= 'Rf = 0 (85'%1 

,% "($/%;'/#25 ',%/4(*% 3(1 (µ"($/94(/ 2#H56%; 2*13;1%. O ';)2(2$/µ91%= ("(13;,A= 

94(/ ,0 3;1#,5,0,# 1# ';13;-'(/ µ/# ("913;'0 ',% "($/%;'/#25 ',%/4(*% 4:$*= 2*13;1% 

µ( µ/# ("913;'0 '( %"%/%3A"%,( 4#$,%8;6-2/% Y ,% %"%*% ?$*'2(,#/ "-1: ',% 
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#"%,(6('µ#,/25 '&1%$% SG. B',: 5,/ ("(13&(/ "%'%',5 ,0= ';1%6/2A= #+*#= ,%; 

4#$,%8;6#2*%; ,%; ',% ',%/4(*% 4:$*= 2*13;1% 2#/ ,% ;"56%/"% ,% ("(13&(/ ',% 

4#$,%8;6-2/% Y ,%; Markowitz. E#$#3(*)µ#,%= 4-$/1, H# ("(13&'(/ 9',: 91# "%'%',5 

wRf = 30% ',% "($/%;'/#25 ',%/4(*% µ03(1/2%& 2/13&1%; 2#/ ,% ;"56%/"% "%'%',5 (1- 

wRf) = 70% ',% 4#$,%8;6-2/% Y. I( #;,A ,01 "($*",:'0 0 #1#µ(15µ(10 #"53%'0 ,%; 

4#$,%8;6#2*%; ,%; ("(13;,A H# (*1#/ *'0 µ( 

 

>(Rp) = [(wRf) * E(Rf)] + [(1- wRf) * E(Rx)] " 

>(Rp) = [(wRf) * Rf] + [(1- wRf) * E(Rx)]   (2.39) 

 

  H "#$#"-1: '49'0 /'4&(/ 3/5,/ 0 ,;"/2A #"526/'0 ,:1 #"%35'(:1 ,%; "($/%;'/#2%& 

',%/4(*%; 4:$*= 2*13;1% (*1#/ *'0 µ( ,% µ0391 ('Rf = 0), ,% %"%*% '0µ#*1(/ 5,/ %/ 

#1#µ(15µ(1(= #"%35'(/= ,%; (*1#/ )1:',9= 2#/ *'(= µ( ,01 "#$%&'# #"53%'0 )/# 56(= 

,/= "($/53%;=, 306#3A >(Rf) = Rf. 

 

O 2*13;1%= ,%; 4#$,%8;6#2*%; ,%; ("(13;,A H# (*1#/ *'%= µ( 

'p
2
 = [(wRf)

2
 *'Rf

2
] + [(1- wRf)

2
* 'x

2
] + [2*(wRf)* (1- wRf)*$Rf,Y* 'Rf* 'x] " 

'p = (1- wRf)* 'x      (2.40) 

 

  ! #1:,9$: '49'0 /'4&(/ 3/5,/ 5":= 94(/ "$%#1#8($H(* % 2*13;1%= ,%; "($/%;'/#2%& 

',%/4(*%; 4:$*= 2*13;1% (*1#/ *'%= µ( ,% µ0391 ('Rf = 0), %"5,( 2#/ 0 ';13/#2&µ#1'0 

5":= ("*'0= 2#/ % ';1,(6(',A= ';'49,/'0= ,%; ',%/4(*%; 4:$*= 2*13;1% µ( %"%/%3A"%,( 

4#$,%8;6-2/% H# (*1#/ *'%= µ( ,% µ0391 

 

cov(Rf, Rx) = 'Rf,X = 0 2#/ $Rf,Y = 0      (2.41) 
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  J"5 ,/= "#$#"-1: '49'(/= ';µ"($#*1%;µ( 5,/ 0 #1#µ(15µ(10 #"53%'0 2#/ % 2*13;1%= 

#;+-1%;1 )$#µµ/2- 2#H7= #;+-1(,#/ ,% "%'%',5 ,:1 2(8#6#*:1 ,% %"%*% ("(13&(,#/ 

',% 4#$,%8;6-2/% Y. V$# µ/# )$#8/2A #"(/251/'0 ,:1 ';13;#'µ71 #1#µ(15µ(10= 

#"53%'0= 2#/ 2/13&1%; ,%; "($/%;'/#2%& ',%/4(*%; 4:$*= 2*13;1% 2#/ ,%; 

4#$,%8;6#2*%; Y H# (*1#/ µ/# (;H(*# )$#µµA 0 %"%*# 3/9$4(,#/ #"5 ,# 3&% #;,- 

"($/%;'/#2- ',%/4(*#, 5":= "#$%;'/-.(,#/ ',% '4Aµ# 2.14. 

 

/DEµ< 2.14  I;13;#'µ%* #"53%'0= 2#/ 2/13&1%; "%; "$%'89$%1,#/ 5,#1 ';13;#',(*  

                     "($/%;'/#25 ',%/4(*% 4:$*= 2*13;1% µ( 4#$,%8;6-2/# "%; (194%;1 2*13;1%  

                     2#/ ?$*'2%1,#/ ',% #"%,(6('µ#,/25 '&1%$%  

 

  K% '4Aµ# 2.14 "#$%;'/-.(/ ,%;= 3/-8%$%;= ';13;#'µ%&= #1#µ(15µ(10= #"53%'0= 2#/ 

2/13&1%; "%; µ"%$(* 1# "$#)µ#,%"%/A'(/ 91#= ("(13;,A= % %"%*%= H# #"%8#'*'(/ 1# 

';13;-'(/ 91# "($/%;'/#25 ',%/4(*% 4:$*= 2*13;1% µ( 4#$,%8;6-2/# "%; ?$*'2%1,#/ 

"-1: ',01 2#µ"&60 ,%; #"%,(6('µ#,/2%& ';15$%; SG. >-1 % ("(13;,A= ("/69+(/ ,% 

4#$,%8;6-2/% Y ,5,( 56%/ %/ 3;1#,%* ';13;#'µ%* "%; µ"%$(* 1# 94(/ #"(/2%1*.%1,#/ 

',01 (;H(*# RfX 2#/ µ"%$(* 1# "$#)µ#,%"%/A'(/ %"%/%3A"%,( ';13;#'µ5 ("(13&%1,#= 

91# "%'%',5 ,%; 4#$,%8;6#2*%; ,%; ',% "($/%;'/#25 ',%/4(*% 4:$*= 2*13;1% 2#/ ,% 

;"56%/"% ',% 4#$,%8;6-2/% Y. N6%/ %/ ';13;#'µ%* "%; ?$*'2%1,#/ "-1: ',01 (;H(*# 

RfX (*1#/ "/% #"%,(6('µ#,/2%* #"5 56%;= ,%;= ';13;#'µ%&= ,%; ',%/4(*%; 4:$*= 
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2*13;1% µ( 4#$,%8;6-2/# "%; ?$*'2%1,#/ ("-1: ',% #"%,(6('µ#,/25 '&1%$% #66- 2-,: 

#"5 ,% 4#$,%8;6-2/% Y. J;,5 ';µ?#*1(/ 3/5,/ )/# %"%/%3A"%,( 4#$,%8;6-2/% "%; 

?$*'2(,#/ "-1: ',% #"%,(6('µ#,/25 '&1%$% #66- 4#µ065,($# ,%; 4#$,%8;6#2*%; Y, 

94(/ ,%1 *3/% 2*13;1% µ( ,% 4#$,%8;6-2/% Y #66- µ()#6&,($0 #1#µ(15µ(10 #"53%'0. 

V$#, 3(3%µ91%; 5,/ ,% ',%/4(*% µ03(1/2%& 2/13&1%;  94(/ µ03(1/25 2*13;1% 2#/ *3/# 

#"53%'0 )/# 2-H( "($*%3%, )/# 2-H( ';13;#'µ5 4#$,%8;6#2*%; "%; ?$*'2(,#/ "-1: ',% 

#"%,(6('µ#,/25 '&1%$% #66- 2-,: #"5 ,% Y 2#/ ,% ',%/4(*% µ03(1/2%& 2/13&1%;, 

;"-$4(/ 2-"%/%= ';13;#'µ5= "-1: ',01 (;H(*# RfX "%; 94(/ ,%1 *3/% 2*13;1% #66- 

µ()#6&,($0 #1#µ(15µ(10 #"53%'0. S#,- ,01 *3/# 6%)/2A µ"%$(* 91#= ("(13;,A= 1# 

';13;-'(/ ,% ',%/4(*% µ03(1/2%& 2/13&1%; µ( 91# -66% 4#$,%8;6-2/% "%; ?$*'2(,#/ 

"-1: ',% #"%,(6('µ#,/25 '&1%$% #66- ;R065,($# ,%; Y, 9',: ',% '0µ(*% Z. ! (;H(*# 

RfZ #"(/2%1*.(/ 56%;= ,%;= 3;1#,%&= ';13;#'µ%&= "%; µ"%$%&1 1# "$#)µ#,%"%/0H%&1 

µ(,#+& ,%; ',%/4(*%; µ03(1/2%& 2/13&1%; 2#/ ,%; 4#$,%8;6#2*%; !, (17 2-H( '0µ(*% 

,0= (*1#/ "/% #"%,(6('µ#,/25 #"5 #;,- ,0= )$#µµA= RfX. O *3/%= ';66%)/'µ5= µ"%$(* 1# 

';1(4/'H(* 9:= 5,%; 0 (;H(*# )$#µµA )*1(/ (8#",%µ910 ,%; #"%,(6('µ#,/2%& ';15$%; 

SG, 9',: ',% '0µ(*% @. ! (;H(*# Rf@ ;"($/'4&(/ 91#1,/ 56:1 ,:1 ;"%6%*":1 )/#,* 

"($/94(/ 56# ,# 4#$,%8;6-2/# "%; (*1#/ "/% #"%,(6('µ#,/2- '( '49'0 µ( #;,- "%; 

#"(/2%1*.%1,#/ #"5 ,/= -66(= (;H(*(= "%; ?$*'2%1,#/ 2-,: #"5 ,01 Rf@, (17 %/ )$#µµ9= 

"%; (*1#/ "-1: #"5 ,01 Rf@ 3(1 (*1#/ (8/2,9=. ! )$#µµA Rf@ "($/6#µ?-1(/ 56# ,# 

#"%,(6('µ#,/2- 4#$,%8;6-2/# 3(3%µ91%; 5,/ ("/,$9"(,#/ %/ ("(13;,9= 1# ("(13&%;1 ',% 

4#$,%8;6-2/% @ 2#/ ',% ',%/4(*% µ03(1/2%& 2/13&1%;. J;,5 ';µ?#*1(/ 5,#1 %/ 

("(13;,9= 94%;1 ,0 3;1#,5,0,# 1# 3#1(*.%;1 ()/# "#$-3(/)µ#, ,% >6601/25 P0µ5'/%) 

2#/ 1# (/'"$-,,%;1 #"53%'0 0 %"%*# 3(1 (µ"($/94(/ 2*13;1% 2#/ '( #;,A ,01 "($*",:'0 

,% #"%,(6('µ#,/25 '&1%$% 94(/ ,0 µ%$8A ,0= )$#µµA= Rf@G. 

 

  O/ ("(13;,9= 5µ:= (2,5= #"5 ,% 1# 3#1(*.%;1 4$Aµ#,# µ"%$%&1 2#/ 1# 3#1(*.%1,#/ 

"60$71%1,#= #"53%'0 *'0 µ( ,% ("/,52/% µ03(1/2%& 2/13&1%; Rf 2#/ 1# ("(13&%;1 #;,- 

,# 4$Aµ#,# ',% 4#$,%8;6-2/% @, #1#6#µ?-1%1,#= "($/''5,($% 2*13;1% #"5 (2(*1%;= 

"%; ("913;#1 (306#3A 3-1(/.#1) µ9$%= ,:1 2(8#6#*:1 ,%;= ',% ',%/4(*% µ03(1/2%& 

2/13&1%; 2#/ ';1("7= H# "$9"(/ 1# 6-?%;1 ;R065,($0 #"53%'0. I( #;,A ,01 "($*",:'0 
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,% #"%3%,/25 '&1%$% ,%; @arkowitz µ(,#'40µ#,*.(,#/ '( µ/# (;H(*# )$#µµA (,01 Rf@X 

',% '4Aµ# 14) 0 %"%*#  (*1#/ (8#",%µ910 ,%; "#6/%& #"%,(6('µ#,/2%& ';15$%; SG ',% 

'0µ(*% @ 2#/ %1%µ-.(,#/ )$#µµA ,0= 2(8#6#/#)%$-=. ! )$#µµA ,0= 2(8#6#/#)%$-= 

3(*41(/ ,%;= 5$%;= #1,#66#)A= "$%'3%27µ(10= #"53%'0= 2#/ 2/13&1%; )/# 

#"%,(6('µ#,/2- 4#$,%8;6-2/#, %/ %"%*%/ "$%'89$%1,#/ 5,#1 0 #)%$- ?$*'2(,#/ '( 

/'%$$%"*#. 

 

  Y"%H9,: 5,/ 91#= ("(13;,A= 30µ/%;$)(* 91# 4#$,%8;6-2/% q ("(13&%1,#= "%'%',5 ,0= 

';1%6/2A= #+*#= ,%; 4#$,%8;6#2*%; ,%; ',% ',%/4(*% 4:$*= 2*13;1% 2#/ ,% ;"56%/"% 

"%'%',5 ,%; ',% 4#$,%8;6-2/% @. ! 26*'0 ,0= )$#µµA ,0= 2(8#6#/#)%$-= ',% '0µ(*% 

q (*1#/ >(Rq) - rf   (17 0 26*'0 ',% '0µ(*% @ (*1#/ >(R@) - rf . >+/'71%1,#= ,/= 3&%           

               'q                                                                          '@  

'49'(/= "$%2&",(/: >(Rq) - rf  =  >(R@) - rf       "                                     

                                'q                 '@          

 >(Rq)   = rf + [>(R@) - rf  ] / ' @* 'q    (2.41)                     

                           

  ! '49'0 (2.41) (*1#/ 0 #6)(?$/2A #"(/251/'0 ,0= )$#µµA= ,0= 2(8#6#/#)%$-= 2#/ µ#= 

?%0H- ',% 1# #"#1,A'%;µ( := "$%= "%/# (*1#/ 0 '49'0 µ(,#+& #1#µ(15µ(10= #"53%'0= 

2#/ 2/13&1%; )/# #"%,(6('µ#,/2- 4#$,%8;6-2/#. ! 26*'0 ,0= )$#µµA= ,0= 

2(8#6#/#)%$-= (>(R@) - rf ) / '@ #1#89$(,#/ := 0 ,/µA ,%; 2/13&1%; ',01 #)%$- ,:1 

#"%,(6('µ#,/271 4#$,%8;6#2*:1, % #$/Hµ0,A= (*1#/ 0 #1#µ(15µ(10 #"53%'0 ,%; 

4#$,%8;6#2*%; ,0= #)%$- ="9$#1 ,0= #"53%'0= "%; 94(/ ,% ',%/4(*% 4:$*= 2*13;1%. O 

5$%= #;,5= %1%µ-.(,#/ "$/µ 2/13&1%; 2#/ (*1#/ %;'/#',/2- µ/# #"%.0µ*:'0 "%; "#*$1(/ 

% 2-,%4%= ,%; 4#$,%8;6#2*%; ,0= #)%$-= )/# ,01 #1-60R0 2/13&1%;. O "#$#1%µ#',A= 

,%; 26-'µ#,%= (*1#/ % 2*13;1%= ,%; 4#$,%8;6#2*%; ,0= #)%$-=. V$#, 0 26*'0 ,0= 

)$#µµA= ,0= 2(8#6#/#)%$-= µ(,$- ,01 #1,#µ%/?A #1- µ%1-3# 2/13&1%; ,%; 

4#$,%8;6#2*%; ,0= #)%$-= 2#/ %;'/#',/2- (*1#/ 0 "$5'H(,0 #"53%'0 "%; (*1#/ 
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#"#$#*,0,0 )/# ,01 #"%.0µ*:'0 ,%; ("(13;,A )/# 2-H( µ(,#?%6A ,%; 2/13&1%; "%; 94(/ 

#1#6-?(/ 2#,- µ*# µ%1-3#, )/’#;,5 2#/ 2-H( '0µ(*% ("-1: ',01 (;H(*# #"%,(6(* '0µ(*% 

/'%$$%"*#= ,0= #)%$-=.  

 

   J1 94: ,% 4#$,%8;6-2/% q  ,% %"%*% ?$*'2(,#/ "-1: ',0 )$#µµA ,0= 2(8#6#/#)%$-= 

,5,( µ"%$7 1# )$-R:  

 

Rq = xf rf + xMRM  

                                                                                              (2.43) 

5"%; xf + xM = 1 

 

H #"53%'0 ,%; 4#$,%8;6#2*%; q  (*1#/ )$#µµ/25= ';13;#'µ5= ,:1 #"%35'(:1 rf 2#/ rM. 

H #1#µ(15µ(10 #"53%'0 ,%; 4#$,%8;6#2*%; q ?$*'2(,#/ #2%6%&H:=: 

 

E(Rq) = E(xf rf + xMRM) = xf E(rf) + xME(RM) = xf rf + xME(RM)  

                                                                                                                                      (2.44) 

 

'
2
(Rq) = '

2
(xf rf + xMRM) = '

2
(xf rf) + '

2
(xMRM) + 2cov(xf rf, xMRM) = xM

2
'

2
(RM) 

 

'(Rq) = ! xM
2
'

2
(RM) = xM'(RM) 

                                                                                                                 (2.45) 
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(1.44) " '(Rq) = xM'(RM) &  

 

xM = '(Rq) / '(RM)  

                                                                                     (2.46) 

 

>"*'0= /'4&(/ xf + xM = 1& xf = 1 - xM "(65): ,0= (1.46)) xf = 1– ['(Rq)/'(RM)]  

V$# (2.44) )*1(,#/:  

 

E(Rq) = xf rf + ['(Rq)/'(RM)] E(RM) " E(Rq) = 1– ['(Rq)/'(RM)] rf + ['(Rq)/'(RM)] 

E(RM) " E(Rq) = rf + [(>(R@) - rf) / '@] * 'q  (2.47)       

   

S#,#6A+#µ( 306#3A ',01 (+*':'0 ,0= )$#µµA= ,0= 2(8#6#/#)%$-=.      

 

2.7.2  B45H9?;µ< <437>µ8=86 29O<N<?<2LG =73?D9>KG                

  !  )$#µµA ,0= 2(8#6#/#)%$-= /'4&(/ µ51% )/# #"%,(6('µ#,/2- 4#$,%8;6-2/#. K% 

;"53(/)µ# #"%,*µ0'0= 2(8#6#/#271 ',%/4(*:1 ("/'0µ#*1(/ ,0 '49'0 µ(,#+& 

#1#µ(15µ(10= #"53%'0= 2#/ ,%; ';1,(6(',A ?A,# 2#/ /'4&(/ )/# µ(µ%1:µ91(= µ(,%49= A 

4#$,%8;6-2/#, (*,( (*1#/ #"%,(6('µ#,/2- (*,( 54/. B',: 5,/ 91#= ("(13;,A= ("(13&(/ 91# 

"%'%',5 ,%; 4#$,%8;6#2*%; ,%; ',% ',%/4(*% µ03(1/2%& 2/13&1%; 2#/ ,% ;"56%/"% 

"%'%',5 '( 91# "($/%;'/#25 ',%/4(*% µ( 2*13;1% (9',: s). ! #6)(?$/2A #"(/251/'0 ,%; 

;"%3(*)µ#,%= #"%,*µ0'0= 2(8#6#/#271 ',%/4(*:1 (*1#/: 

 

E(Rs) =  rf + (>(R@) - rf)?s  (2.48) 
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5"%; E(Rs) = 0 #1#µ(15µ(10 #"53%'0 ,%; "($/%;'/#2%& ',%/4(*%; s (µ(µ%1:µ91% 

#+/5)$#8% A 4#$,%8;6-2/%, #"%3%,/25 A 54/), rf = 0 #"53%'0 ,%; ',%/4(*%; µ03(1/2%& 

2/13&1%;, (>(R@) - rf) = ,% "$/µ 2/13&1%;, 0 ("/"69%1 #"5 ,01 rf #"53%'0 "%; .0,- 1# 

6-?(/ 91#= ("(13;,A= 65): ,%; 2/13&1%; "%; #1#6#µ?-1(/ #"5 ,01 ("913;'A ,%; ',% 

"($/%;'/#25 ',%/4(*% s, ?s = % ';1,(6(',A= ?A,# µ(,#+& ,%; rs 2#/ ,%; R@ o %"%*%= 

;"%6%)*.(,#/ #"5 ,% µ%1%"#$#)%1,/25 ;"53(/)µ#. 

 

   F(1/2-, ,% ;"53(/)µ# #"%,*µ0'0= 2#8#6#/#271 ',%/4(*:1 ,% %"%*% #1#",&4H02( #"5 

,%;= William Sharpe, John Lintner 2#/ Jan Mossin #1#89$(/ 5,/ 91#= ("(13;,A= #"#/,(* 0 

#1#µ(15µ(10 #"53%'0 (15= "($/%;'/#2%& ',%/4(*%; µ( 2*13;1% 1# (*1#/ *'0 µ( ,01 

#"53%'0 (15= ',%/4(*%; 4:$*= 2*13;1% 2#/ ("/"69%1 µ( µ*# #1,#µ%/?A )/# ,%1 2*13;1% 

"%; #1#6#µ?-1(/ µ( ,01 #)%$- ,%; ';)2(2$/µ91%; "($/%;'/#2%& ',%/4(*%;. ! 

#1,#µ%/?A #;,A (*1#/ µ()#6&,($0 5'% µ()#6&,($%= (*1#/ % 2*13;1%= "%; 94(/ ,% 

"($/%;'/#25 ',%/4(*%. 

 

 J1 ,% "($/%;'/#25 ',%/4(*% s ?$/'25,#1 "-1: ',0 )$#µµA ,0= 2(8#6#/#)%$-= H# *'4;(: 

 

E(Rs) = rf + [(>(R@) - rf) / '@] * 's     (2.49) 

 

I;)2$*1%1,#= ,/= '49'(/= (2.48) 2#/ (2.49) 2#,#6A)%;µ(: 

  

?s = 's / '@ 

                                                                                           (2.50) 
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J;,5 '0µ#*1(/ 5,/ % ';1,(6(',A= ?A,# 92#',%; 4#$,%8;6#2*%; /'%&,#/ µ( ,% "06*2% 

's/'@. 

 

2.7.3   R?<O3:M6 µ97<JI 0:<µµE6 *9O<N<?<;3:C6 (0.*.) 2<? B43HM?;µ<736 

)437>µ8=86 *9O<N<?<2LG /73?D9>KG (B.).*./.) 

  ! )$#µµA ,0= 2(8#6#/#)%$-= /'4&(/ µ51% )/# #"%,(6('µ#,/2- 4#$,%8;6-2/# (17 ,% 

QJSI /'4&(/ )/# µ(µ%1%µ91# #+/5)$#8# 2#/ 4#$,%8;6-2/# #"%,(6('µ#,/2- A 54/. 

>"*'0=, 0 )$#µµA ,0= 2(8#6#/#)%$-= 4$0'/µ%"%/(* '#1 µ9,$% 2/13&1%; ,%1 %6/25 

2*13;1% (17 ,% QJSI 4$0'/µ%"%/(* ,% ';1,(6(',A ?A,#. K96%=, ,% "$/µ 2/13&1%; ,0= 

)$#µµA= ,0= 2(8#6#/#)%$-= /'%&,#/ µ( [(>(R@) - rf) / '@] * 's. 
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S.  H B!&@"/- A1( )!&A","/')A$*1( )0&#1(  

      (EFFICIENT MARKET HYPOTHESIS) 

   ! ;"5H('0 ,:1 #"%,(6('µ#,/271 #)%$71 (>.@.!.) ;"%',0$*.(/ 5,/ %/ ,/µ9= ,:1 

µ(,%471 "$%'3/%$*.%1,#/ #"5 µ/# 3/#3/2#'*# "$%(+5860'0= ,:1 µ(66%1,/271 ,%;= 

,#µ/#271 $%71. >"*'0= #1#89$(/ 5,/ %/ ,/µ9= ,:1 µ(,%471 #1,/2#,%",$*.%;1 560 ,0 

)1:',A "60$%85$0'0 '4(,/2- µ( ,/= µ(,%49= #;,9= 2#/ ';1("7= (*1#/ #2$/?(*=. I( 5,,/ 

#8%$- ,/= µ(66%1,/29= "60$%8%$*(= )/# ,/= µ(,%49=, %/ %"%*(= H# "$%'3/%$*'%;1 2#/ ,/= 

µ(66%1,/29= ,/µ9=, #;,9= (*1#/ -)1:',(= 2#/ #?9?#/(=. ! Efficient Market Hypothesis 

(*1#/ ,% 291,$% ,0= H(:$*#= ,:1 #"%,(6('µ#,/271 #)%$71 (Efficient Markets Theory). 

 

  N":= ';µ?#*1(/ ';41- )/# "%669= ("/',0µ%1/29= H(:$*(=, 0 #1#2-6;R0 2#/ 3/#,&":'0 

,0= >.@.!. A,#1 ';µ",:µ#,/2A. K% 1953 % Maurice Kendall, 91#= V))6%= 

',#,/',/2%65)%=, "#$%;'*#'( µ/# "$:,%"%$/#2A ($)#'*# '4(,/2- µ( ,0 ';µ"($/8%$- 

,:1 ,/µ71 ,:1 µ(,%471 #66- 2#/ -66:1 "$%C51,:1. O Sendall #19µ(1( 1# ?$(/ ,#2,/29= 

2/1A'(/= ,:1 µ(,%471, 306#3A #19µ(1( %/ ,/µ9= ,:1 µ(,%471 1# #2%6%;H%&1 µ/# 

';)2(2$/µ910 "%$(*#. K% ';µ"9$#'µ# ',% %"%*% 2#,960+( A,#1 5,/ µ/# ,9,%/# "%$(*# 

3(1 8#*1(,#/ 1# ;"-$4(/ 2#/ 5,/ 0 #"53%'0 ,0= µ(,%4A= )/# 2-H( µ9$# 8#*1(,#/ 1# 

#2%6%;H(* ,0 ',%4#',/2A #196/+0 ,%; «,;4#*%; "($/"-,%;» (Random Walk). E9$# 5µ:= 

#"5 ,01 ,;4#*# #;,A #1#2-6;R0 ,%; Kendall, % "$7,%= ("/',Aµ%1#= % %"%*%= 3/#,&":'( 

µ/# %6%260$:µ910 H(:$*# '4(,/2- µ( ,/= #"%,(6('µ#,/29= #)%$9= A,#1 % Fama (1965). 

 

  >/3/25,($# '( 56% ,% 3/-',0µ# "$/1 #"5 ,01 3/#,&":'0 ,0= H(:$*#= ,%; Fama 

("/2$#,%&'( 0 -"%R0 5,/ 0 ,96(/# #)%$- A,#1 91# H(:$0,/25 µ%1,96% "%; ',0$/.5,#1 

',/= #256%;H(= ;"%H9'(/=: 

1) ! "60$%85$0'0 ',01 #)%$- (*1#/ ,96(/#. 

2) ! "60$%85$0'0 ',01 #)%$- "#$94(,#/ 3:$(-1. 
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3) O/ ("(13;,9= (*1#/ %µ%/%)(1(*=, 306#3A 94%;1 56%/ ,%;= *3/%;= ("(13;,/2%&= ',54%;=, 

,%1 *3/% ("(13;,/25 %$*.%1,# 2#/ ,/= *3/(= "$%'3%2*(= )/# ,01 "%$(*# ,:1 µ(,%471. 

4) @(µ%1:µ91%/ ("(13;,9= #3;1#,%&1 1# ("0$(-'%;1 µ( ,/= 2/1A'(/= ,%;= ,01 #)%$-. 

5) K% 25',%= ,:1 ';1#66#)71 (*1#/ µ03(1/25. 

6) O/ 85$%/ (*1#/ µ03(1/2%*. 

O Fama (1965) ;"%',A$/+( 5,/ )/# 1# 4#$#2,0$/',(* µ/# #)%$- ,96(/# 

3(1 4$(/#.5,#1 0 &"#$+0 ,5'% #;',0$71 ;"%H9'(:1, #66- #$2%&'#1 ,# 2#,:,9$: 

',%/4(*#: 

1) ! "60$%85$0'0 ',01 #)%$- 1# (*1#/ ("#$2A=. 

2) ! "60$%85$0'0 ',01 #)%$- 1# "#$94(,#/ µ( 4#µ065 25',%=. 

3) O/ µ(µ%1:µ91%/ ("(13;,9= 3(1 µ"%$%&1 1# ("0$(-'%;1 '0µ#1,/2- ,/= 

,/µ9= ,:1 µ(,%471. 

4) K% 25',%= ,:1 ';1#66#)71  1# (*1#/ 4#µ065. 

5) O/ 8%$%6%)/2%* ';1,(6(',9=  1# (*1#/ 4#µ06%*. 

 

  ! #1#H(7$0'0 ,0= 911%/#= 2#/ ,:1 ;"%H9'(:1 ,0= ,96(/#= #)%$-= #"5 ,%1 Fama 

(1965)  ;"A$+( 0 #$4A )/# ,01 "6A$0 2#/ ("/',0µ%1/2A 3/#,&":'0 ,0= ;"5H('0= ,0= 

#"%,(6('µ#,/25,0,#= ,0= #)%$-= '&µ8:1# µ( ,01 %"%*# 0 2#,#1%µA ,:1 #"%35'(:1 

,:1 µ(,%471 #2%6%;H(* 91# ';)2(2$/µ91% µ%1,96%, ,%; ,;4#*%; "($/"-,%; (Random 

Walk Model). I,% µ%1,96% #;,5 %/ 2#,#1%µ9= (*1#/ ,#;,51%µ(=, 306#3A *3/(= '( 2-H( 

(2,96('0 ,%; "(/$-µ#,%=, (17 %/ 3/#3%4/29= 3%2/µ9= (*1#/ #1(+-$,0,(=, 306#3A 3(1 

("0$(-.(,#/ 2-H( 19% "(*$#µ# #"5 ,# #"%,(69'µ#,# ,:1 "$%0)%&µ(1:1. I;1("7=, 0 

"#$%&'# ,/µA µ/#= µ(,%4A= 3(1 µ"%$(* '( 2#µ*# "($*",:'0 1# #"%,(69'(/ 913(/+0 ,0= 
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µ(66%1,/2A= ,/µA= 2#/ )/’#;,5 0 2#6&,($0 (2,*µ0'0 )/# ,01 ,/µA ,0= ("5µ(10= µ9$#= 

(*1#/ 0 4H('/1A ,/µA. 

 

  I&µ8:1# µ( ,%1 Fama (1965), 0 ;"5H('0 ,0= #"%,(6('µ#,/2A= #)%$-= µ"%$(* 1# 

(µ8#1/',(* '( µ/# 2(8#6#/#)%$- µ( ,$(/= 3/#8%$(,/29= µ%$89=, ,01 #'H(1A, ,01 0µ/-

/'4;$A 2#/ ,01 /'4;$A µ%$8A. 

 

  ! #'H(1A= µ%$8A ,0= >.@.!. #1#89$(/ 5,/ %/ "#$%&'(= ,/µ9= ,:1 µ(,%471 (µ"($/94%;1 

560 ,01 "60$%85$0'0 '4(,/2- µ( ,/= "#$(6H%&'(= ,/µ9= ,:1 µ(,%471 #66- 2#/ ,%; 

#$/Hµ%& ,:1 µ(,%471 "%; 3/#2/1AH02#1 ',% 4$0µ#,/',A$/%. @( -66# 65)/#, 0 

"60$%85$0'0 "%; "#$94(/ 0 "#$(6H%&'# #2%6%;H*# ,/µ71 µ/#= µ(,%4A= 

#1,/2#,%",$*.(,#/ "6A$:= ',01 ,$94%;'# ,/µA #)%$-= ,0= µ(,%4A= #;,A=. H µ%$8A #;,A 

%1%µ-.(,#/ #'H(1A= µ%$8A 2#H7= %/ ,/µ9= ,:1 µ(,%471 (*1#/ "60$%8%$*(= %/ %"%*(= 

(*1#/ 3/#H9'/µ(= '( 56%;= ,%;= ("(13;,9= 2#/ µ"%$%&µ( 1# ,/= #1#2,A'%;µ( µ( (&2%6% 

,$5"%. Q"%H9,%;µ( 6%/"51, 5,/ 2#191#= ("(13;,A= 3(1 (*1#/ 3;1#,51 1# 1/2A'(/ ,01 

#)%$- 4$0'/µ%"%/71,#= µ/# "60$%8%$*# "%; (*1#/ )1:',A '( 56%;=. 

 

  E$%2(/µ91%; 1# (69)+%;µ( ',01 "$-+0 ,01 #'H(1A= µ%$8A ,0= >.@.!., µ"%$%&µ( 1# 

"$#)µ#,%"%/A'%;µ( ',#,/',/29= 9$(;1(= ?#'/.5µ(1%/ ',/= "#$(6H%&'(= 4$%1%'(/$9= 

,/µ71 ,:1 µ(,%471 (17 )/# ,01 ,(41/2A #1-6;'0 4$0'/µ%"%/%&1,#/ "#$(6H%&'(= ,/µ9= 

2#/ #"%35'(/= ,:1 µ(,%471 2#H7= 2#/ % 5)2%= 3/#"$#)µ-,(;'A= ,%;= µ( '2%"5 ,01 

"$5?6(R0 ,:1 µ(66%1,/271 ,/µ71 ,:1 µ(,%471.  P(3%µ91%; 5µ:= 5,/ 0 #'H(1A= µ%$8A 

,0= H(:$*#= ,:1 #"%,(6('µ#,/271 #)%$71 ;"%H9,(/ 5,/ %/ ,/µ9= ,:1 µ(,%471 

("0$(-.%1,#/ µ51% #"5 ,# µ(66%1,/2- 19#, 0 4$0'/µ%"%*0'0 ,0= ,(41/2A= 

#1-6;'0= "$%2(/µ91%; 1# "$%?69R%;µ( ,01 µ(66%1,/2A "%$(*# ,:1 µ(,%471 

3(1 #"%,(6(* 4$A'/µ% ($)#6(*%. 
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  I;µ"($#'µ#,/2-, % µ51%= "#$-)%1,#= "%; 8#*1(,#/ 1# ("0$(-.(/ ,/= ,/µ9= ,:1 µ(,%471 

',01 #'H(1A= µ%$8A ,0= >.@.!. (*1#/ 0 (µ8-1/'0 "60$%8%$/71 "%; 3(1 A,#1 )1:',9= 

2#,- ,% "#$(6H51. P(3%µ91%; 5µ:= 5,/ %/ "60$%8%$*(= #;,9= (µ8#1*.%1,#/ '"-1/# 2#/ 

'( µ0 ,#2,- 3/#',Aµ#,#, %/ µ(,#?%69= ',/= ,/µ9= ,:1 µ(,%471 H# "$9"(/ 1# (*1#/ 

,;4#*(=. 

 

  ! 3(&,($0 µ%$8A ,0= ;"5H('0= ,0= #"%,(6('µ#,/25,0,#= ,0= #)%$-= (*1#/ 0 0µ/-

/'4;$A µ%$8A ,0= (Semi-Strong Form). I&µ8:1# µ( ,01 µ%$8A #;,A, 2-H( 30µ5'/# 

"60$%8%$*# "%; #8%$- µ/# µ(,%4A (1':µ#,71(,#/ #;,5µ#,# ',01 ,/µA ,0= µ(,%4A=. @( 

-66# 65)/#, 0 ,$94%;'# ,/µA µ/#= µ(,%4A= #1,/2#,%",$*.(/ 56(= ,/= (;$&,($# )1:',9= 

"60$%8%$*(= )/# ,01 #1,*',%/40 (,#/$*#. N,#1 #1#8($5µ#',( ',0 «30µ5'/# 

"60$%85$0'0» 3(1 (11%%&µ( µ51% ,/= "#$(6H%&'(= ,/µ9= ,0= µ(,%4A= #66- ("*'0= ,# 

',%/4(*# ,:1 30µ%'/(;µ91:1 6%)/',/271 2#,#',-'(:1 ,0= (,#/$*#=, ,/= #1#2%/17'(/= 

,0=, ,%;= 4$0µ#,%%/2%1%µ/2%&= 3(*2,(= ,0= 2#/ "%66- -66#. I&µ8:1# µ( ,01 0µ/-/'4;$A 

µ%$8A ,0= >.@.!. 2#1(*= 3(1 µ"%$(* 1# "(,&4(/ '0µ#1,/2- ;R069= #"%35'(/= 

µ#2$%4$51/# µ( ,01 4$A'0 "60$%8%$/71 "%; (*1#/ 3/#H9'/µ(= '( 56%;=. S#,- ';19"(/#, 

%/ 6%)/',/29= 2#,#',-'(/= 2#/ ,# ;"56%/"# ',%/4(*# "%; 30µ%'/(&%;1 %/ (,#/$*(= 3(1 µ#= 

?%0H-1( ',01 "$5?6(R0 ,:1 µ(66%1,/271 #"%35'(:1 ,:1 #+/%)$-8:1. 

 

  E$%2(/µ91%; 1# (69)+%;µ( ,01 /'4& ,0= 0µ/-#'H(1%&= µ%$8A= ,0= >.@.!., 

H# "$9"(/ 1# (69)+%;µ( #1 %/ µ(,#?%69= "%; #2%6%&H0'#1 ,/= #1#2%/17'(/= ,:1 

(,#/$/71 A,#1 6%)/29=, #66- 2#/ ,01 ,#4&,0,# µ( ,01 %"%*# #;,9= (1':µ#,7H02#1 ',/= 

4$0µ#,/',0$/#29= ,/µ9=. J$2(,%* ($(;10,9= ;"%',0$*.%;1 5,/ H# "$9"(/ #"6- 1# 

(+(,-'%;µ( ,01 µ(,#?%6A ,0= µ(,%4A= 91# 3/-',0µ# "$/1 2#/ µ(,- ,01 0µ($%µ01*# ,0= 

30µ5'/#= #1#2%*1:'0= ,0= #"58#'0= 3/#1%µA= µ($*'µ#,%=, ,0= #1#2%*1:'0= ,:1 

2($371, ,0= #"58#'0= )/# (+#)%$- A ';)471(;'0 µ( µ/# (,#/$*# 2#/ -66:1 '0µ#1,/271 

#1#2%/17'(:1. Nµ:=, µ( #;,51 ,%1 ,$5"%, 3(1 H# (+#6(/8H(* 0 ("/$$%A ,%; (;$&,($%; 
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%/2%1%µ/2%& "($/?-66%1,%= "%; ;"A$4( ,01 "($*%3% ,0= #1#2%*1:'0= #;,A=. F/# ,%1 

'2%"5 #;,5 2$*1(,#/ #"#$#*,0,0 0 4$A'0 ,0= µ0-2#1%1/2A= #"53%'0= (Abnormal Stock 

Return), 2#H7= µ( #;,51 ,%1 ,$5"% (+(,-.%;µ( µ51% ,01 µ(,#?%6A ,0= µ(,%4A=.  

 

  ! ,$*,0 2#/ ,(6(;,#*# µ%$8A ,0= >.@.!. (*1#/ 0 /'4;$A µ%$8A (Strong Form). 

I&µ8:1# µ( ,0 µ%$8A #;,A 3(1 (*1#/ µ51% 56(= %/ 30µ5'/(= "60$%8%$*(= #66- 2#/ 2-H( 

(*3%;= /3/:,/2A A (':,($/2A "60$%85$0'0 "%; #8%$- ,01 (,#/$*#, 2#/ 2#,- ';19"(/# ,/= 

µ(,%49= ,0=, "%; 3(1 µ"%$(* 1# #+/%"%/0H(* "$%2(/µ91%; 1# #"%2%µ/'H%&1 "6(%1-.%;'(= 

#"%35'(/= #"5 ,/= µ(,%49=. P06#3A, 2-H( (*3%;= "60$%8%$*#, (*,( /3/:,/2A (*,( 30µ5'/#,  

#1,/2#,%",$*.(,#/ "6A$:= ',01 ,$94%;'# ,/µA ,%; #+/%)$-8%;. J25µ# 2#/ 0 *3/# 0 

3/%*20'0 ,0= (,#/$*#= 3(1 µ"%$(* 1# #"%2%µ*'(/ 29$30 #"5 ,01 (':,($/2A "60$%85$0'0 

(insider information). K% '2(",/25 "*': #"5 ,01 H(:$*# #;,A (*1#/ 5,/ 0 #)%$- 

';µ"($/89$(,#/ µ( ,9,%/%1 ,$5"% 7',( 0 µ(66%1,/2A "60$%85$0'0 )/# µ/# (,#/$*# 1# 

94(/ (2,/µ0H(* ':',- #"5 ,01 #)%$- µ( ,$5"% "%6& "($/''5,($% %$H5 2#/ #1,/2(/µ(1/25 

#"5 ,01 µ9H%3% (2,*µ0'0= ,:1 3/%/2%&1,:1 ,0= (,#/$*#=. I&µ8:1# µ( ,0 H(:$*# #;,A 

2#191#= ("(13;,A= 3(1 ;"($,($(* ,%; -66%; %&,( '( "60$%85$0'0 %&,( '( )17'(/=. 

 

  E$%2(/µ91%; 1# 3/#"/',7'%;µ( #1 /'4&(/ 0 /'4;$A µ%$8A ,0= >.@.!., H# "$9"(/ 1# 

(69)+%;µ( ,/= 2/1A'(/= %$/'µ91:1 "$%'7":1 - 26(/3/71 ,# %"%*# (*1#/ 3;1#,51 65): ,0= 

H9'0= ,%;= '( (,#/$*(= 1# 2#,94%;1 µ0 30µ%'/(;µ91(= 2#/ (µ"/',(;,/29= "60$%8%$*(=. 

J$4/2-, H# "$9"(/ 1# (+(,#',%&1 %/ 6%)#$/#'µ%* ,:1 µ(671 ,0= 3/%*20'0= ,:1 (,#/$/71 

)/# ,% 4$%1/25 3/-',0µ# "%; "$%0)AH02( ,0= #1#2%*1:'0= '0µ#1,/271 "60$%8%$/71 

)/# ,/= (,#/$*(= ,%;=. I,01 "$-+0 5µ:= #;,5 (*1#/ #3&1#,% 65): ,%; #"%$$A,%; ,:1 

"$%':"/271 3(3%µ91:1. M',5'%, %/ ($(;10,9= (+(,-.%;1 ,01 ';µ"($/8%$- '0µ#1,/271 

"#/2,71 ,0= #)%$-=, 5":= (*1#/ %/ 3/#4(/$/',9= #µ%/?#*:1 2(8#6#*:1. >/3/25,($#, % 

96()45= ,%;= #8%$- ,% 2#,- "5'% %/ #"%35'(/= ,:1 #µ%/?#*:1 ;"($?#*1%;1 '0µ#1,/2- 

(2(*1(= ,%; 4$0µ#,/',0$/#2%& 3(*2,0 2#H7= 2#/ '( "%/% ?#Hµ5 ;"-$4(/ 0 3/#4$%1/2A 

';19"(/# ,:1 #"%3%,/271 3/#4(/$/',71, 306#3A #1 2-H( 4$51% "(,;4#*1%;1 ,/= 

2#6&,($(= #"%35'(/= %/ *3/%/ 3/#4(/$/',9=.  
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  K96%=, H# "$9"(/ 1# '0µ(/:H(* 5,/ #1 /'4&(/ ',01 "$-+0 0 /'4;$A µ%$8A ,0= H(:$*#= 

,:1 #"%,(6('µ#,/271 #)%$71, ,5,( #;,5 "/H#17= H# 'Aµ#/1( 2#/ ,01 "6A$0 

2#,-$$(;'0 56:1 ,:1 )1:',71 µ%1,96:1 ,0= H(:$*#= 4#$,%8;6#2*%;. 

 

  S#,- ,01 3/-$2(/# ,:1 ,(6(;,#*:1 3(2#(,/71 -µ(,- ,0 3/#,&":'0 ,0= H(:$*#= ,:1 

#"%,(6('µ#,/271 #)%$71- "$#)µ#,%"%/AH02( "6AH%= ($(;171 #1#8%$/2- µ( ,01 

#"%,(6('µ#,/25,0,# ,:1 4$0µ#,#)%$71 2#/ ,:1 2(8#6#/#)%$71. ! ';1,$/",/2A 

"6(/%R08*# ,:1 ($(;171 2#,960+( ',# (+A= ';µ"($-'µ#,#: 

- ! #'H(1A= µ%$8A ,0= >.@.!. 8#*1(,#/ 1# /'4&(/. J$2(,%* ($(;10,9= #"93(/+#1 ,01 

&"#$+0 ,0= #'H(1%&= µ%$8A= ,0= #"%,(6('µ#,/25,0,#= ,0= #)%$-= ',01 "$-+0 )/# ,# 

"($/''5,($# 4$0µ#,/',A$/# ,%; 25'µ%;, #1-µ('- ,%;= % Fama (1965), King (1966), o/ 

Conard  2#/ Juttner (1973), Koo (1982) 2#/ Diacogiannis (1986a). 

 

- ! 0µ/-/'4;$A µ%$8A ,0= >.@.!. 8#*1(,#/ 1# /'4&(/ )/# #$2(,- 4$0µ#,/',A$/# 2#/ 

(/3/25,($# )/# 5'# 4#$#2,0$*.%1,#/ := #1#",;)µ91(= A 7$/µ(= #)%$9=. I( %,,/ #8%$- 

,%;= ($(;10,9=, #$2(,%* 5":= %/ Ball 2#/ Brown (1968), Fama et al. (1969), Fifth (1975) 

2#/ Davies 2#/ Canes (1978) #"93(/+#1 ,01 &"#$+0 ,0= 0µ/-/'4;$A= µ%$8A= ,0= >.@.!.. 

 

- ! /'4;$A µ%$8A ,0= >.@.!. 3(1 ("#60H(&,02( #"5 56%;= ,%;= ($(;10,9= ',/= 

"#)25'µ/(= 4$0µ#,#)%$9=. E#$%6’#;,-, ($(;10,9= 5":= % Sharpe (1966), Jensen (1968) 

2#/ Fifth (1978) #"93(/+#1 ,01 &"#$+0 ,0= /'4;$A= µ%$8A= ,0= ;"5H('0= ,0= 

#"%,(6('µ#,/25,0,#= ,0= #)%$-=. 

 

  J1#6;,/25,($#, := "$%= ,% ,$*,% ';µ"9$#'µ#, 8#*1(,#/ 5,/ 0 (2µ(,-66(;'0 ,0= 

(':,($/2A= "60$%85$0'0= (+#2%6%;H(* 1# #"%89$(/ 29$30 '( 5'%;= ,01 2#,94%;1. 
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>+-66%;, H# A,#1 2#/ %;,%"/25 1# ;/%H(,%&'#µ( ,01 -"%R0 5,/ 0 2#,%4A µ/#= /3/#*,($# 

'0µ#1,/2A= "60$%8%$*#= 3(1 µ"%$(* 1# #"%89$(/ 29$30 '( 5"%/%1 ,01 2#,94(/.  

 

  B1# "%6& ?#'/25 ($7,0µ# "%; "$%2&",(/ µ(,- ,01 #1-",;+0 ,0= E.M.H. (*1#/ ,% "%/# 

(*1#/ 0 2#6&,($0 ',$#,0)/2A )/# 91#1 ("(13;,A µ( 6/)%',9= )17'(/= ,0= 2(8#6#/#)%$-=. 

>85'%1 6%/"51 /'4&(/ 0 >.@.!., %/ ("(13;,9= "$%,(*1(,#/ 1# #2%6%;H%&1 µ/# 

';1,0$0,/2A ("(13;,/2A ',$#,0)/2A 2#/ 1# µ01 "$%'"#H%&1 1# +("($-'%;1 ,01 

#"53%'0 ,0= #)%$-=. ! ';µ?%;6A #;,A 3(1 '0µ#*1(/ '( 2#µ*# "($*",:'0 5,/ 0 

3/#4(*$/'0 4#$,%8;6#2*%; (*1#/ #1("/,;4A=. Nµ:=, 5,#1 µ/# #)%$- (*1#/ 

#"%,(6('µ#,/2A, H# A,#1 "$%,/µ5,($0 0 2#,%4A 3/#8%$(,/271 #+/%)$-8:1 2#/ 0 

(6#4/',%"%*0'0 ,5'% ,%; 25',%;= "60$%85$0'0= )/# ,# #+/5)$#8# #;,- 5'% 2#/ ,%; 

25',%;= #)%$#":60'*#= µ(,%471. L# A,#1 (+-66%;, "%6& 3&'2%6%, (85'%1 3(4H%&µ( 

,01 >.@.!., 1# H(:$A'%;µ( 5,/ %/ ("#))(6µ#,*(= 3/#4(/$/',9= (*1#/ /2#1%* 1# ("/,&4%;1 

';',0µ#,/2- 2#/ 3/#4$%1/2- 2#6&,($(= #"%35'(/= #"5 ,/= 3/29= µ#=. 

 

/Fµ49:C=µ<7< <45 78G F45P9=8 786 <4379N9=µ<7?25787<6 7KG <;3:LG 

- I( µ/# #"%,(6('µ#,/2A #)%$-, 0 ,/µA (15= #+/%)$-8%; "$9"(/ 1# /'%&,#/ #1- "-'# 

',/)µA µ( ,01 (':,($/2A ,%; #+*#. B1# #+/5)$#8% µ( (':,($/2A #+*# ;R065,($0 #"5 

,01 #)%$#*# ,%; ,/µA H(:$(*,#/ ;"%,/µ0µ91%, (17 #1 0 (':,($/2A ,%; #+*# (*1#/ 

4#µ065,($0 #"5 ,01 #)%$#*# ,%; ,/µA H(:$(*,#/ ;"($,/µ0µ91%. I( µ/# #"%,(6('µ#,/2A 

#)%$-, %/ 3;1-µ(/= ,0= "$%'8%$-= 2#/ ,0= .A,0'0= H# (+/'%$$%"A'%;1 91# ;"%,/µ0µ91% 

(;"($,/µ0µ91%) #+/5)$#8% µ( ,01 (',($/2A ,%; #+*#. 

 

- ! #"%,(6('µ#,/25,0,# ,0= #)%$-= 3( '0µ#*1(/ 5,/ %/ ("(13;,9= 3( H# 2($3*'%;1 

;R069= #"%35'(/= #"67= ("/'0µ#*1(/ 5,/ '( µ/# -2$:= #1,#):1/',/2A #)%$- %/ 

("(13;,9= 3(1 µ"%$%&1 1# #1#µ91%;1 5,/ H# 1/2A'%;1 ,01 #)%$-, 306#3A H# 94%;1 

;R065,($(= #"%35'(/= #"5 ,0= #)%$-=, 3(3%µ91%; ,%; ("*"93%; 2/13&1%; "%; 

(µ"($/94(,#/. 
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- ! >.@.!. 3(1 ;"%1%(* 5,/ 0 ,/µA (15= #+/%)$-8%; H# "#$#µ(*1(/ ',#H($A #66- %&,( 

2#/ 5,/ H# #66-.(/ ';1(47=. N,#1 )1:',%"%/%&1,#/ 19(= "60$%8%$*(=, %/ ,/µ9= ,:1 

#+/%)$-8:1 #1#"$%'#$µ5.%1,#/ #µ9':= 2#/ '&µ8:1# µ( ,01 (':,($/2A ,%;= #+*#. I( 

µ/# #"%,(6('µ#,/2A #)%$-, µ51% 19(= "60$%8%$*(= µ"%$%&1 1# #66-+%;1 ,01 ,/µA (15= 

#+/%)$-8%;, #1#µ(15µ(1# )()%15,# 3(1 94%;1 #;,A ,01 /2#15,0,# 2/ #;,5 )/#,* 94(/ A30 

3/#µ%$8:H(* 0 ,/µA ,%; #+/%)$-8%; ?-'(/ #;,71. I;1("7=, %/ 19(= "60$%8%$*(= 

H(:$%&1,#/ #1#"-1,(4(= (#1 3(1 A,#1 #1#"-1,(4(= 3( H# A,#1 19(=) 2/ 9,'/ %/ #66#)9= 

',01 ,/µA (*1#/ ("*'0= #1#"-1,(4(=, 306#3A ,;4#*(=. 

-! #"%,(6('µ#,/25,0,# ,0= #)%$-= 3( '0µ#*1(/ 5,/ ,# ',(6940 ,:1 ("/4(/$A'(:1 (1 

(*1#/ #1,#):1/',/2- µ(,#+& ,%;=, /3/#*,($# '( -2$:= #1,#):1/',/29= #)%$9= 5"%; 

)*1(,#/ #25µ0 "/% 3&'2%6% 1# 94%;1µ0 2#1%1/2- ;R06- 29$30. 

 

- ! >.@.!. 3(1 ;"%1%(* 5,/ 0 #1-6;'0 (15= #+/%)$-8%; A 4#$,%8;6#2*%; 3( (*1#/ 

#"#$#*,0,0. J1,*H(,#, "$%'89$(/ #$2(,9= 4$A'/µ(= µ(H53%;= (8#$µ%)A=. 

 

- F/# "$#2,/2%&= 65)%;=, 0 >.@.!. 3(1 ;"%1%(* 5,/ 56%/ %/ ("(13;,9= 94%;1 56(= ,/= 

'4(,/29= "60$%8%$*(= #66- %/ ,/µ9= ,:1 µ(,%471 %$*.%1,#/ 9,'/ 7',( '#1 1# 94%;1 56%/ 

("(13;,9= ,01 *3/# "60$%85$0'0. 

 

-J1 %/ ("(13;,9= #1#µ91%;1 ;R06- 29$30 #"5 µ/# ("/4(*$0'0, 0 µ#./2A #)%$- ,:1 

µ(,%471 #;,A= ,0= (,#/$(*#= H# %30)A'(/ ,01 ,/µA ,0= µ(,%4A= ',# &R0. 

 

- I( µ*# #"%,(6('µ#,/2A #)%$-, µ*# µ#2$%"$5H('µ0 ("913;'0 94(/ µ03(1/2A 2#H#$A 

"#$%&'# #+*#. 
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- ! H(:$*# '4(,/2- µ( ,# µ($*'µ#,# #1#89$(/ 5,/ '( µ/# #"%,(6('µ#,/2A #)%$- 0 ,(6/2A 

#)%$#*# #+*# µ/#= ("/4(*$0'0= (*1#/ #1(+-$,0,0 #"5 ,0 µ($/'µ#,/2A "%6/,/2A ,0=, 

2#H7= %/ ("(13;,9= (*1#/ #3/-8%$%/ #"5 ,% #1 H# (/'"$-+%;1 µ($*'µ#,# A 2(8#6#/2- 

29$30. 

 

- I( µ*# #"%,(6('µ#,/2A #)%$-, % #1,#):1/'µ5= µ(,#+& ,:1 ("(13;,71 %30)(* '( µ/# 

':',A ,/µ%65)0'0 ,:1 #+/%)$-8:1. 

 

- I( µ*# #"%,(6('µ#,/2A #)%$-, 0 ,/µA ,0= µ(,%4A= µ/#= (,#/$(*#= #1,/2#,%",$*.(/ ,/= 

#"%8-'(/= ,:1 ',(6(471 ,0= (,#/$(*#=. I:',9= #"%8-'(/= H# %30)A'%;1 ,01 ,/µA ,0= 

µ(,%4A= '( ;R06- ("*"(3# (17 6#1H#'µ91(= #"%8-'(/= H# ,01 %30)A'%;1 '( 4#µ06- 

("*"(3#. 

 

)4379N9=µ<7?2E <;3:C VS 7MN9?< <;3:C 

  ! H(:$*# ,0= 2(8#6#/#2A= #)%$-= ?#'*.(,#/ ',01 ;"5H('0 ,0= ,96(/#= #)%$-=. ! 

,96(/# #)%$- #"%,(6(* µ/# )(1*2(;'0 ,0= #"%,(6('µ#,/2A= #)%$-=. @*# #)%$- µ"%$(* 1# 

(*1#/ #"%,(6('µ#,/2A #25µ# 2/ #1 ;"-$4%;1 25',0 ';1#66#)71 2#/ 85$%/. J1 56(= %/ 

#)%$9= A,#1 ,96(/(=, ,5,( 56(= %/ 4$A'/µ(= "60$%8%$*(= H# #1,/2#,%",$*.%1,#1 2-H( 

',/)µA ',01 ,/µA ,:1 µ(,%471. 
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0.   )(1'),$"/ A-/ )0&#)/ (')R*"A )(&')LIES) 

  N":= #1#89$H02( ',01 "$%0)%&µ(10 (15,0,#, 0 H(:$*# ,%; ,;4#*%; "($/"-,%; 

(Random Walk Theory) #66- 2#/ ,0= #"%,(6('µ#,/25,0,#= ,:1 #)%$71 (Efficient 

Market Hypothesis) ;"%3(/21&%;1 5,/ %/ ,/µ9= ,:1 µ(,%471 "#$-)%1,#/ #"5 91# 

µ04#1/'µ5 ,&40= 2#/ 3(1 µ"%$%&1 1# "$%?6(8H%&1 µ( 2#191#1 ,$5"%. M',5'%, µ/# 

'(/$- #"5 9$(;1(= ',/= µ()#6&,($(= #)%$9= ,%; 25'µ%; 94%;1 #"%3(*+(/ ,01 &"#$+0 

2-"%/%; (*3%;= "($/%3/25,0,#= ',/= #"%35'(/= ,:1 µ(,%471. N6(= #;,9= %/ µ%$89= 

"($/%3/25,0,#= (*1#/ (;$&,($# )1:',9= µ( ,%1 5$% #1:µ#6*(= ,0= #)%$-= A Market 

Anomalies. J;,9= µ"%$(* 1# #8%$%&1 (*,( 2-"%/%;= H(µ(6/73(/= 3(*2,(= ,:1 *3/:1 ,:1 

(,#/$/71 (*,( 1# '4(,*.%1,#/ µ( -66%;= "#$-)%1,(=. N":= (*1#/ 8;'/25, 0 30µ%'*(;'0 

,:1 ($(;171 2651/'( ,01 "*',0 ,:1 ("(13;,71 ',01 >.@.!. 

 

   B1# )()%15= "%; ("/?(?#/71(/ ,01 /'4& ,:1 "#$#"-1: (;$0µ-,:1 (*1#/ 5,/ %/ 

#1:µ#6*(= (µ8#1*.%1,#/, '&µ8:1# "-1,# µ( ,/= 9$(;1(=, '( "%669= 2#/ 3/#8%$(,/29= 

4$%1/29= "($/53%;= 2#/ '( "%66- 2#/ 3/#8%$(,/2- 4$0µ#,/',A$/#. O/ ;"%',0$/2,9= ,0= 

H(:$*#= ,%; ,;4#*%; "($/"-,%;, #1 2#/ "$%'"-H0'#1, 3(1 94%;1 2#,#89$(/ µ94$/ 

',/)µA= 1# 37'%;1 2-"%/# "(/',/2A (+A)0'0 )/# ,01 &"#$+0 ,:1 #1:µ#6/71 #;,71. 

I;1("7=, µ"%$%&µ( 1# ;"%H9'%;µ( 5,/ %/ #)%$9= µ-66%1 (*1#/ #1#"%,(6('µ#,/29=. J;,5 

#"%3(/21&(,#/ (+-66%; #"5 ,% )()%15= 5,/ µ(,- ,01 #1#2-6;R0 2#/ ,01 (;$&,($0 

)1:',%"%*0'A ,%;= ,# 8#/15µ(1# #;,- 3(1 (+#6(*8H02#1 #"5 ,/= "#)25'µ/(= #)%$9=. 

 

  I,% '0µ(*% #;,5 H# "$9"(/ 1# )*1(/ µ/# '0µ#1,/2A 3/-2$/'0 #1-µ('# ',0 H(:$*# 2#/ 

,01 "$-+0, 306#3A #1-µ('# ',01 H(:$0,/2A 3/#"*',:'0 ,:1 #1:µ#6/71 ,0= #)%$-= 2#/ 

',01 3;1#,5,0,# "$#2,/2A= #+/%"%*0'0= ,%;= #"5 91#1 ("(13;,A. >-1 2-"%/%= 

"$%'"#HA'(/ 1# (2µ(,#66(;,(* 2-"%/# /3/%µ%$8*# ,0= #)%$-= "$%2(/µ91%; 1# 

#"%2%µ*'(/ 29$30, H# "$9"(/ 1# ';1;"%6%)*'(/ 2#/ ,% 25',%= ,:1 ';1#66#)71, ,/= 

"$%µAH(/(=, 2#H7= 2#/ ,%;= '4(,/2%&= 85$%;=. >85'%1 µ(,$0H%&1 2#/ #;,%* %/ 

"#$-)%1,(=, (*1#/ "/H#151 1# (+#,µ/',%&1 ,# 5"%/# 29$30 "$%2&",%;1 #"5 ,01 

(2µ(,-66(;'0 ,0= #"%;'*#= ,0= >.@.!.  
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O/ #1:µ#6*(= ,0= #)%$-=, 3/#2$*1%1,#/ '( 3;% µ()-6(= 2#,0)%$*(= ,/= 0µ($%6%)/#29= 

2#/ ,/= H('µ/29=. O/ 0µ($%6%)/#29= (*1#/: 

- K% 8#/15µ(1% ,0= 0µ9$#= ,0= (?3%µ-3#= A ,0= P(;,9$#= A ,%; I#??#,%2&$/#2% 

- K% 8#/15µ(1% ,%; D#1%;#$*%; 

- K% 8#/15µ(1% ,0= #66#)A= ,%; µA1# 

- K% 8#/15µ(1% ,0= 0µ9$#= "%; "$%0)(*,#/ µ/#= #$)*#= 

- K% 8#/15µ(1% ,0= 7$#= ,0= 0µ9$#= 

- K% 8#/15µ(1% ,0= E#$#'2(;A= 2#/ 13 

- K% 8#/15µ(1% ,%; 9,%;= "%; 6A)(/ '( 5 

 

O/ H('µ/29= (*1#/: 

-K% 8#/15µ(1% ,0= µ/2$A= (,#/$*#= A ,%; µ()9H%;= (The small firm effect or the size 

effect) 

-K% 8#/15µ(1% "%; '4(,*.(,#/ µ( ,01 #1#))(6*# 19:1 µ(,%471 (Announcement Based 

Effects) 

- [J$4/29= 30µ5'/(= ())$#89= µ(,%471 (Initial Public Offerings – IPO’s) 2#/ #&+0'0 

µ(,%4/2%& 2(8#6#*%; (Seasoned Equity Offerings – SEO’s) 

-I;1#66#)9= (2 ,:1 «9':» (Insider transactions) 

-K% "#$-3%+% ,:1 #µ%/?#*:1 2(8#6#*:1 26(/',%& ,&"%; (The Closed End Mutual Fund 

Paradox) 

-K% 8#/15µ(1% ,%; ;R06%& 3(*2,0 2($371 "$%= ,/µA (The high earnings per price ratio 

P/E) 



67 

 

-The Wall Street Weather 

-K% 8#/15µ(1% ,0= 7$#= ,0= 0µ9$#= (The time of the day effect) 
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&? 8µ9:3N3;?<2M6 <GKµ<N>96 

 @( ,%1 5$% 0µ($%6%)/#29= #1:µ#6*(= (11%%&µ( µ/# '(/$- #"5 8#/15µ(1# ,# %"%*# 

"#$#,0$%&1,#/ ',/= #)%$9= 2#/ #8%$%&1 %$/'µ91%;= µA1(=, µ9$(= A #25µ# 2#/ 

';)2(2$/µ91(= 7$(= ,:1 ';1#66#)71 ,:1 µ(,%471. K# "($/''5,($# #"5 #;,- ,# 

8#/15µ(1# 94%;1 "#$#,0$0H(* ',/= µ()#6&,($(= 2(8#6#/#)%$9= ,%; 25'µ%;. E#$- ,% 

)()%15= 5,/ ,# 8#/15µ(1# #;,- 94%;1 (1,%"/'H(* (37 2#/ "%66- 4$51/#, 2#191#= 3(1 

µ"5$('( %&,( 1# ,# (+#6(*R(/ %&,( 1# 37'(/ 2-"%/# "(/',/2A (+A)0'0 )/# ,01 &"#$+A 

,%;=. S#,:,9$: "#$#,*H(,#/ µ/# '&1,%µ0 "($/)$#8A ,:1 ?#'/25,($:1 0µ($%6%)/#271 

8#/1%µ91:1. 

 

2$ 3"&14µ)1$ -.( .µ56"( -.( )7/$µ*/"( ' -.( 8)9-56"( ' -$9 :"77"-$!06&"!$9 (Day of 

the week effect or Monday effect or Weekend effect) 

  ! µ%$8A #;,A #1:µ#6*#= ,0= #)%$-= (*1#/ )1:',A ',0 3/(H1A ?/?6/%)$#8*# µ( ,%;= 

#256%;H%;= 5$%;=: Monday Effect, Blue Monday Effect, Weekend Effect, Day-of-the-

Week Effect (D.O.W.E.).  

 

  K% D.O.W.E. ';139(/ -µ('# ,01 #"53%'0 ,0= #)%$-= µ( ,01 0µ9$# ,0= (?3%µ-3#= 

2#,- ,01 %"%*# #;,A "$#)µ#,%"%/(*,#/. >/3/25,($#, ;"%',0$*.(/ 5,/ %$/'µ91(= 0µ9$(= 

,0= (?3%µ-3#= ,# 4$0µ#,/',A$/# (µ8#1*.%;1 ';',0µ#,/2- #"53%'0 ;R065,($0 A 

4#µ065,($0 '( '49'0 µ( ,/= ;"56%/"(= 0µ9$(=. ! 0µ9$# (2(*10 5"%; ,% 8#/15µ(1% 

"#$%;'/-.(,#/ "/% 91,%1% ',# "($/''5,($# 4$0µ#,/',A$/# ,%; 25'µ%; (*1#/ 0 P(;,9$#, 

2#,- ,01 %"%*# %/ #)%$9= '0µ(/71%;1 ",7'0. F/# ,%1 65)% #;,5 %1%µ-',02( 2#/ 

Monday Effect. 

 

  L# "$9"(/ 1# '0µ(/:H(* 5,/ ,# "$7,# 4$51/# %/ 9$(;1(= #8%$%&'#1 #"%26(/',/2- ,01 

#)%$- ,:1 !.E.J., #66- ',0 ';194(/# ("(2,-H02#1 '( 56# ,# µ()-6# 4$0µ#,/',A$/# 

,%; 25'µ%; 2#/ ',/= µ9$(= µ#= ,% 8#/15µ(1% (+(,-.(,#/ )/# 56(= #1(+#/$9,:= ,/= #)%$9=. 
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O$/'µ91(= ($)#'*(= 3(1 "($/%$*',02#1 ',01 µ(69,0 ,:1 4$0µ#,/',0$/#271 #)%$71, 

#66- ("(2,-H02#1 2#/ '( -66# (*30 #)%$71 4$Aµ#,%=, 2(8#6#*%;, "$%C51,:1 2.6.". K% 

';µ"9$#'µ- ,%;= A,#1 5,/ ,% D.O.W.E. "#$#,0$(*,#/ 2#/ ',01 #)%$- ,:1 "#$#)7):1 

(Options, Futures), ',# 2$#,/2- %µ56%)# #66- 2#/ '( ';µ?56#/# µ(66%1,/2A= 

(2"6A$:'0= "%; #1#89$%1,#/ '( "$%C51,#. M= "$%= ,# #*,/# ,%; 8#/1%µ91%;, 94%;1 

3/#,;":H(* "%669= 2#/ 3/#8%$(,/29= #"5R(/=, %$/'µ91(= #"5 ,/= %"%*(= ,;4#*1(/ 1# (*1#/ 

2#H%6/2- #"%3(2,9= (17 -66(= "#$%;'/-.%1,#/ µ56/= '( µ*# A 3&% µ(69,(= 2#/ 3(1 94%;1 

;/%H(,0H(* #"5 ,01 ("/',0µ%1/2A 2%/15,0,#. E#$-6606#, 94(/ )*1(/ 3(2,5 5,/ 0 

#1:µ#6*# #;,A '4(,*.(,#/ '( µ/2$5,($% A µ()#6&,($% ?#Hµ5 µ( 2-"%/(= -66(= µ%$89= 

#1:µ#6/71 ,0= #)%$-= 2#/ #6606("/3$- µ( #;,9=. 

 

   B1# '0µ#1,/25 .A,0µ#, ,% %"%*% (13/#89$(/ "9$# #"5 ,01 ("/',0µ%1/2A 2%/15,0,# 2#/ 

,%;= 2%/1%&= ("(13;,9= (*1#/ ,% 2#,- "5'% µ"%$%&µ( 1# (2µ(,#66(;,%&µ( ,% D.O.W.E. 

"$%2(/µ91%; 1# #"%2%µ*'%;µ( 29$30. @( -66# 65)/#, #1 µ"%$%&µ( #)%$-.%1,#= 

µ(,%49= ,/= P(;,9$(= 2#/ "%;671,#= ,/= µ(,%49= #;,9= ,/= E#$#'2(;9= 1# #"%2%µ*'%;µ( 

%8960. ! #"-1,0'0 ,:1 (/3/271 ',% .A,0µ# #;,5 (*1#/ #$10,/2A, 2#H7= ;"%',0$*.%;1 

5,/ #1 ';1;"%6%)/',%&1 ',0 ',$#,0)/2A #;,A 56# ,# 25',0 2#/ %/ "$%µAH(/(= ,:1 

';1#66#)71 0 #$4/2- H(,/2A #"53%'0 H# )*1(/ #$10,/2A. K% ';µ"9$#'µ# #;,5 ;"-$4(/ 

'( 56(= ,/= µ(69,(= "%; #'4%6%&1,#/ µ( ,% ';)2(2$/µ91% .A,0µ#. M',5'%, ;"-$4(/ µ/# 

',$#,0)/2A ,01 %"%*# H# µ"%$%&'#µ( 1# #2%6%;HA'%;µ(, 2#/ #;,A (*1#/ % 

"$%)$#µµ#,/'µ5= ,:1 ';1#66#)71. >/3/25,($#, 91#= ("(13;,A= % %"%*%= 94(/ 

µ#2$%4$51/% %$*.%1,# 2#/ '298,(,#/ 1# #)%$-'(/ µ(,%4/2%&= ,*,6%;= H# µ"%$%&'( 1# 

"$#)µ#,%"%/A'(/ ,01 #)%$- ,%;= ,01 P(;,9$#, 2#H7=, '&µ8:1# µ( ,% D.O.W.E., %/ 

,*,6%/ H# ?$*'2%1,#1 ',# 4#µ065,($# (?3%µ#3/#*# ("*"(3- ,%;=. 

 

2$ 3"&14µ)1$ -$9 ;"1$9"6<$9 ' -.( "%%"='( -$9 +641$9 (January effect or turn of the year 

effect) 
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  K% 8#/15µ(1% ,%; D#1%;#$*%; %1%µ-.(,#/ 3/#8%$(,/2- 2#/ 8#/15µ(1% ,%; µA1# ,%; 

9,%;= A January Effect A Month of the Year Effect. I&µ8:1# µ( ,/= "#$#,0$A'(/= ,:1 

($(;10,71, %/ µ(,%49= ,%1 µA1# D#1%;-$/% "#$%;'/-.%;1 #"%35'(/= "%; ;"($?#*1%;1 

'0µ#1,/2- ,%1 µ9'% 5$% ,:1 #"%35'(:1 ,:1 ;"%6%*":1 µ0171 ,%; 9,%;=. K%1 *3/% µA1# 

µ-6/',# #;+-1(,#/ 2#/ ,% "$/µ 2/13&1%; ,:1 #)%$71. ! #&+0'0 #;,A "#$#,0$(*,#/ 

';1AH:= ',% "$7,% µ/'5 ,%; µA1# 2#/ (*1#/ (1,%15,($0 '( (,#/$*(= µ/2$A= 

2(8#6#/%"%*0'0=. >"*'0= 0 #&+0'0 ,0= ,/µA= #8%$- 2;$*:= (,#/$*(= "%; "#$%;'/-.%;1 

%/2%1%µ/29= .0µ/9=. 

 

J+*.(/ 1# '0µ(/:H(* 5,/ "#$- ,% )()%15= 5,/ %/ ($(;10,9= ,% 94%;1 "#$#,0$A'(/ (37 2#/ 

3&% 3(2#(,*(= '( "%66- 4$0µ#,/',A$/#, 3(1 94(/ #25µ# )*1(/ 3;1#,51 1# (+#6(/8H(* #"5 

,%1 µ04#1/'µ5 ,0= #)%$-=. @-6/',#, "%66- -66# 8#/15µ(1# 2#/ #1:µ#6*(= ,0= #)%$-= 

'4(,*.%1,#/ µ( ,% 8#/15µ(1% #;,5 2#/ (1,(*1%1,#/ ,%1 D#1%;-$/%. 

 

  I( 5,,/ #8%$- ,# #*,/# ,%; 8#/1%µ91%;, 94%;1 3/#,;":H(* 3/-8%$(= #"5R(/=. ! "/% 

3/#3(3%µ910 #/,*# ,%; January Effect 8#*1(,#/ 1# (*1#/ ,% +("%&60µ# ,:1 µ(,%471 "%; 

(*4#1 #$10,/29= #"%35'(/=, )/# 8%$%6%)/2%&= 65)%;= (Kax–loss–selling Rebound).        

J1#6;,/25,($#, '( µ($/29= 47$(= %/ .0µ/9= #"5 "760'0 4$(%)$-8:1 (2"*",%;1 #"5 ,% 

8%$%6%)0,9% (/'530µ#, 2#/ ';1("7= ';µ89$(/ ,%;= ("(13;,9= 1# "#$%;'/-.%;1 ,/= 

.0µ/9= ,%;=, ,/= %"%*(= %&,:= A -66:= 94%;1, "$%2(/µ91%; 1# µ(/7'%;1 ,%;= 85$%;= "%; 

H# 2#,#?-6%;1. I,01 ';194(/# (*,( ',#µ#,%&1 ,/= ":6A'(/= (*,( ("#1#)%$-.%;1 ,/= *3/(= 

µ(,%49= 2#/ µ( #;,51 ,%1 ,$5"% (+0)(*,#/ 0 -1%3%= ,:1 ,/µ71 ,%1 D#1%;-$/%. K% )()%15= 

5µ:= 5,/ ,% 8#/15µ(1% "#$#,0$(*,#/ ,5'% ',01 @()-60 G$(,#1*# 5'% 2#/ ',01 

J;',$#6*#, 5"%; ,% 8%$%6%)/25 9,%= 3(1 6A)(/ ',/= 31 P(2(µ?$*%;, '0µ#*1(/ 5,/ 0 

"#$#"-1: 3(1 (*1#/ 0 µ%1#3/2A (+A)0'0 ,%; 8#/1%µ91%;. 

 

  @/# -660 #/,*# µ"%$(* 1# (*1#/ 2#/ 0 µ()#6&,($0 $(;',5,0,# ,:1 ("(13;,71 ',# ,960 

,%; P(2(µ?$*%;. I,/= "($/''5,($(= 47$(= ,%; 25'µ%; %/ ($)#.5µ(1%/ (/'"$-,,%;1 ',% 
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,96%= ,%; 9,%;= 2-"%/# ("/"69%1 4$Aµ#,#, (*,( µ( ,0 µ%$8A µ/'H%& (*,( '#1 bonus (*,( 

'#1 37$%. I;1("7=, 94%;1 ',01 3/-H('A ,%;= "($/''5,($# 4$Aµ#,#, 91# µ9$%= ,:1 

%"%*:1 ("(13&%;1 ',% 4$0µ#,/',A$/%. 

 

  B1#= -66%= '0µ#1,/25= 65)%= ,%; January Effect (*1#/ ,% )()%15= 5,/ 

%/ ("#))(6#µ#,*(= 3/#4(/$/',9= ,:1 Jµ%/?#*:1 S(8#6#*:1 “+(8%$,71%1,#/” 2-"%/# 

4#$,/- ',% ,96%= ,%; 9,%;=. J;,5 )*1(,#/ )/#,* %/ 3/#4(/$/',9= (*1#/ ;"%4$(:µ91%/ 1# 

(µ8#1*.%;1 ',% ,96%= ,%; 9,%;= ,01 (/251# ,%; 4#$,%8;6#2*%; ,%;=. >*1#/ 8;'/25 

6%/"51 1# H96%;1 1# :$#/%"%/A'%;1 ,01 (/251# #;,A "%;671,#= ,# 4#$,/- "%; 3(1 H# 

("/H;µ%&'#1 %/ ("(13;,9= ,%; Jµ%/?#*%; 1# 3%;1 ',01 (,A'/# 92H('0. I,0 ';194(/#, 2#/ 

(85'%1 "/',(&%;1 ',01 #1#",;+/#2A "%$(*# ,:1 (,#/$/71 ,/= µ(,%49= ,:1 %"%*:1 

2#,(*4#1, ("#1#)%$-.%;1 ,# 4#$,/- #;,-. K% 8#/15µ(1% #;,5 (*1#/ )1:',5 3/(H17= := 

Year-end Windowdressing. 

 

  Q"-$4(/ 91# "6AH%= -66:1 (+0)A'(:1 '4(,/2- µ( ,% 8#/15µ(1% ,%; D#1%;#$*%;, #66- 

2#µ*# (+A)0'0 #"5 5'(= 94%;1 3/#,;":H(* 3(1 (*1#/ #"56;,# "(/',/2A 2#/, 2;$*:=, 3(1 

%3A)0'( ',01 (+-6(/R0 ,%; 8#/1%µ91%;. 

 

2$ 3"&14µ)1$ -.( "%%"='( -$9 µ'1" (Turn of the month effect) 

  I&µ8:1# µ( µ/# '(/$- ("/',0µ%1/271 ($(;171, %/ µ(,%49= "#$%;'/-.%;1 ;R065,($(= 

#"%35'(/= ,/= 3&% ,(6(;,#*(= 2#/ ,/= ,9''($/= "$7,(= 0µ9$(= ,%; µA1# ';)2$/,/2- µ( ,/= 

;"56%/"(= 0µ9$(=. O/ ($(;10,9=, #1#.0,71,#= ,# #*,/# ,%; 8#/1%µ91%;, ;"%',A$/+#1 ,01 

-"%R0 5,/ %8(*6(,#/ ',/= 4$0µ#,/29= $%9= "%; 9$4%1,#/ ',# 49$/# ,:1 ("(13;,71 2-H( 

µA1# (µ/'H%*, ,52%/ 2.6.".). O/ "$%'"-H(/(= 1# ';'4(,/'H(* ,% 8#/15µ(1% µ( -66(= 

0µ($%6%)/#29= #1:µ#6*(= (0µ9$# ,0= (?3%µ-3#=, µA1#= ,%; 9,%;=) #"9,;4#1. >"*'0= 

#"9,;4( 2#/ 0 #"5"(/$# '&13('0= ,:1 ;R065,($:1 #"%35'(:1 ,01 "($*%3% ,0= #66#)A= 

,%; µA1# µ( ,%1 ;R065,($% 2*13;1% ,:1 µ(,%471 ,01 "($*%3% #;,A. 
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2$ 3"&14µ)1$ -.( .µ56"( >$9 >6$.=)<-"& µ&"( "6=<"( (Pre-holiday effect) 

  I&µ8:1# µ( ,01 -"%R0 "%6671 µ(6(,0,71, %/ #"%35'(/= ,:1 µ(,%471 ,/= µ9$(= "%; 

"$%0)%&1,#/ µ/#= #$)*#= )/# ,% 4$0µ#,/',A$/% (*1#/ ;R065,($(= #"5 ,%1 µ9'% 5$% ,0= 

#)%$-=. I4(,/2- µ( ,% Pre-holiday Effect 94(/ "$#)µ#,%"%/0H(* "6AH%= ($(;171 %/ 

%"%*(= 56(= 2#,#6A)%;1 ',01 &"#$+A ,%;. S#,- ';19"(/#, 0 -"%R0 5,/ "$52(/,#/ )/# µ/# 

#"6A '&µ",:'0 A )/# 91# '8-6µ# ,0= ',#,/',/2A= := "$%= ,01 µ(H%3%6%)*# 6AR0= ,:1 

3(3%µ91:1 H# "$9"(/ 1# #"%$$/8H(*. 

 

  K% 8#/15µ(1% #;,5 '4(,*.(,#/ µ( #$2(,9= #"5 ,/= 0µ($%6%)/#29= #1:µ#6*(= ,0= #)%$-= 

2#/ ("0$(-.(/ 2#,- 2&$/% 65)% ,/= µ/2$9= ("/4(/$A'(/=. O/ 3/-8%$(= #"5R(/= %/ %"%*(= 

3/#,;"7H02#1 "$%2(/µ91%; 1# 3%H(* µ/# (+A)0'0 )/’ #;,5 (*1#/ %/ #256%;H(=: 

O$/'µ91%/ ($(;10,9= ,% #"93:'#1 ',01 ';1AH0 -1%3% "%; "$%0)(*,#/ (15= 3/#',Aµ#,%= 

3/#2%"A= ,:1 ';1#66#)71. V66%/ H(7$0'#1 5,/ %/ ("(13;,9= #)%$-.%;1 "$%2(/µ91%; 1# 

(":8(60H%&1 ,0= #$)*#= 2#/ 0 (22#H-$/'0 ,:1 ';1#66#)71 1# )*1(/ µ*# 0µ9$# 

#$)5,($#. Nµ:= 2#/ %/ 3&% #;,9= (+0)A'(/= 3(1 #$2%&1 )/# 1# 2#6&R%;1 ,01 92,#'0 2#/ 

,01 91,#'0 ,%; 8#/1%µ91%;. ! "69%1 /2#1%"%/0,/2A (+A)0'0 *':= 1# 3*1(,#/ #"5 µ/# 

3/#8%$(,/2A ("/',Aµ0, #;,A ,0= R;4%6%)*#=. I&µ8:1# 6%/"51 µ( ,%;= ';µ"($/8%$/2%&= 

R;4%65)%;=, %/ -1H$:"%/, (15R(/ ,0= #$)*#= "%; #2%6%;H(*, 3/9"%1,#/ #"5 91# #*'H0µ# 

/2#1%"%*0'0= 2#/ "$%?#*1%;1 '( #)%$9= µ(,%471 4:$*= /3/#*,($0 ("(+($)#'*# ,:1 

3(3%µ91:1 ,0= #)%$-=. 

 

 

2$ 3"&14µ)1$ -.( ?6"( -.( .µ56"( 

  I&µ8:1# µ( ,%;= ($(;10,9=, %/ µ(,%49= 3(1 2/1%&1,#/ %µ%/5µ%$8# '( 560 ,0 3/-$2(/# 

,0= ';1(3$*#'0=, #66- 0 2*10'A ,%;= "#$%;'/-.(/ 2-"%/%; (*3%;= ';µ"($/8%$- 0 %"%*# 

("#1#6#µ?-1(,#/ #1-6%)# µ( ,01 0µ9$# ,0= (?3%µ-3#=. E/% ';)2(2$/µ91#, ,/= 0µ9$(= 
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K$*,0 µ94$/ 2#/ E#$#'2(;A %/ µ(,%49= '0µ(/71%;1 -1%3% ,01 "$7,0 7$# 2#H7= 2#/ ,% 

,(6(;,#*% 0µ*:$% ,0= ';1(3$*#'0=, (17 56% ,% ;"56%/"% 3/-',0µ# 2/1%&1,#/ 

',#H($%"%/0,/2-.J1,/H9,:=, ,01 P(;,9$# 0 "$7,0 7$# (*1#/ ",:,/2A, ',01 ';194(/# %/ 

µ(,%49= 3(1 "#$%;'/-.%;1 #+/56%)(= 3/#2;µ-1'(/= 2#/ ',% ,(6(;,#*% 0µ*:$% 

#1(?#*1%;1 6*)%. 

 

  K% 8#/15µ(1% #;,5 #"%,(6(* µ/# "$5'8#,0 #1#2-6;R0 ,0= %/2%)91(/#= ,:1 

0µ($%6%)/#271 #1:µ#6/71, 2#H7= "$/1 #"5 "91,( µ( 392# 4$51/# 3(1 ;"A$4( 0 ,(41/2A 

3;1#,5,0,# "#$#2%6%&H0'0= ,0= ';1(3$*#'0= 2#/ ';66%)A= ,:1 3(3%µ91:1 6(",5 "$%= 

6(",5. L# "$9"(/, ';1("7=, 1# 3/($(;10H(* '( µ()#6&,($% ?-H%=, "$%2(/µ91%; 1# 

µ"%$9'%;µ( 1# ,% ("/2;$7'%;µ( %$/',/2-. 

 

2$ 3"&14µ)1$ -.( @"6",!)9'( !"& 13 (Friday the 13
th

 effect) 

  O$/'µ91(= ("/',0µ%1/29= µ(69,(= 2#,960+#1 '( µ/# 0µ($%6%)/#2A #1:µ#6*# 0 %"%*# 

8#*1(,#/ 2-":= "#$-3%+0. E/% ';)2(2$/µ91#, (17 94(/ "#$#,0$0H(*, '&µ8:1# µ( ,% 

8#/15µ(1% ,0= P(;,9$#=, 5,/ ,/= E#$#'2(;9= ,% 4$0µ#,/',A$/% "#$%;'/-.(/ '0µ#1,/2- 

H(,/2A "%$(*#, 5"%,( 0 E#$#'2(;A ,;)4-1(/ 1# (*1#/ 0 130 0µ9$# ,%; µA1# #;,%µ-,:= 0 

#"53%'0 )*1(,#/ #$10,/2A. 

 

  N'% 2#/ 1# "$%'"-H0'#1 %/ ("/',Aµ%1(= 1# ($µ01(&'%;1 ,% 8#/15µ(1% µ( ,01 6%)/2A, 

#;,5 ',-H02( #3&1#,%. K% µ51% "%; µ"%$%&µ( 1# ;"%H9'%;µ( (*1#/ 5,/ %/ ("(13;,9= 

"/',(&%;1 ',01 "$560R0 "%; #1#89$(,#/ ',0 ';)2(2$/µ910 0µ($%µ01*# 2#/ µ9$#. 

I;1("7=, ,% 8#/15µ(1% +(8(&)(/ #"5 ,# 5$/# ,0= 4$0µ#,%%/2%1%µ/2A= 2#/ #1-)(,#/ ',%1 

47$% ,0= R;4%6%)*#=. 

 

2$ 3"&14µ)1$ -$9 5-$9( >$9 %'=)& ,) 5 (Years ending in 5 effect) 
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  K% 8#/15µ(1% #;,5 #1#89$(,#/ 2;$*:= ',% 4$0µ#,/',0$/#25 3(*2,0 Dow Jones ,:1 

!.E.J. #66- /'4&(/ 2#/ )/# -66(= 4$0µ#,#)%$9= ,%; 25'µ%;. >/3/25,($#, ,# 

4$0µ#,/',A$/# '0µ(/71%;1 ';1%6/2- H(,/29= #"%35'(/= 56(= ,/= 4$%1/9= %/ %"%*(= 

6A)%;1 '( 5. 
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*"+),)$& 3  

)(),B/- !#&-0&B'"(1( '","A1( 

WEEKEND OR MONDAY EFFECT  

-Kenneth R. French  (1980) “ Stock returns and the weekend effect” 

  O French (+(,-.(/ 2#,- "5'% ;"-$4(/ ,% 8#/15µ(1% ,0= P(;,9$#= 2-,: #"5 ,01 

;"5H('0 ,:1 3&% µ%1,96:1 "#$#):)A= #"%35'(:1 ,:1 µ(,%471 ',01 #µ($/2#1/2A 

#)%$-. I&µ8:1# µ( ,% "$7,% µ%1,96%, %/ #"%35'(/= ,:1 µ(,%471 30µ/%;$)%&1,#/ µ51% 

2#,- ,/= ($)-'/µ(= 0µ9$(= ,0= (?3%µ-3%= 2#/ 0 #1#µ(15µ(10 #"53%'0 (*1#/ *3/# )/# 

2-H( 0µ9$# (trading time hypothesis). I&µ8:1# µ( ,% 3(&,($%, %/ #"%35'(/= ,:1 

µ(,%471 30µ/%;$)%&1,#/ ';1(47=, 306#3A #25µ0 2#/ ,/= #$)*(= "9$#1 ,:1 ($)-'/µ:1 

0µ($71 µ/#= (?3%µ-3#=, (17 0 #1#µ(15µ(10 #"53%'0 ,0= P(;,9$#= (*1#/ ,$(/= 8%$9= 

µ()#6&,($0 #"5 ,01 #1#µ(15µ(10 #"53%'0 ,:1 ;"%6%*":1 0µ($71 ,0= (?%µ-3#= 

(calendar time hypothesis). I;)2(2$/µ91#, 4$0'/µ%"%/(* ,/= 2#H0µ($/19= #"%35'(/= ,%; 

3(*2,0 S&P 500 )/# 25 4$51/# (#"5 ,% 1953 9:= ,% 1977), 306#3A 91# '&1%6% 6024 

"#$#,0$A'(:1 %/ %"%*(= 4:$*.%1,#/ '( "91,( ;"%"($/53%;=. 

 

  O/ 4#µ069= 2#/ '( "%669= "($/",7'(/= #$10,/29= µ9'(= #"%35'(/= ,0= P(;,9$#= '( 

'49'0 µ( ,/= ;"56%/"(= 0µ9$(= ,0= (?3%µ-3#= #"%3(/21&%;1 5,/ 3(1 /'4&(/ 2#µ*# #"5 ,/= 

3&% "$%#1#8($5µ(1(= ;"%H9'(/=. >/3/25,($#, "$%2(/µ91%; 1# (6()4H(* 0 ;"5H('0 ,:1 

';1#66#'5µ(1:1 0µ($71 (trading time hypothesis) 4$0'/µ%"%/(*,#/ ,% #256%;H% 

µ%1,96% "#6/13$5µ0'0=,  

 

Rt = # + )2d2t + )3d3t + )4d4t + )5d5t + (t 

 

5"%; Rt = 0 #"53%'0 ,%; 3(*2,0 S&P 500, d2t… d5t = %/ R(;3%µ(,#?60,9= "%; 

#1,/',%/4%&1 ',/= µ9$(= #"5 K$*,0 9:= E#$#'2(;A 2#/ "#*$1%;1 ,0 ,/µA 1 #1 
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';µ"*",%;1 µ( ,01 0µ9$# "%; (+(,-.(,#/, 3/#8%$(,/2- "#*$1%;1 ,01 ,/µA 0, # = 0 µ9'0 

#"53%'0 ,0= P(;,9$#=, %/ ';1,(6(',9= "#6/13$5µ0'0= )2…)5  = 3/#8%$- µ(,#+& ,0= 

µ9'0= #"53%'0= ,0= P(;,9$#= µ( ,0 µ9'0 #"53%'0 ,0= #1,*',%/40= 0µ9$#= ,0= 

(?3%µ-3#= "%; #1,/"$%':"(&%;1 2#/ ,96%= (t = % 3/#,#$#2,/25= 5$%= ,0= (+*':'0= 

"#6/13$5µ0'0=. I;)2(2$/µ91# (69)4(,#/ 2#,- "5'% 0 µ9'0 #"53%'0 ,0= P(;,9$#= (*1#/ 

*3/# µ( ,0 µ9'0 #"53%'0 ,:1 ;"%6%*":1 ($)-'/µ:1 0µ($71 ,0= (?3%µ-3#=. J"5 ,# 

#"%,(69'µ#,#, ';µ"($#*1(,#/ 5,/ 0 "#$#"-1: ;"5H('0 3(1 /'4&(/ 2#H7= %/ µ9'(= 

#"%35'(/= ,:1 0µ($71 3/#89$%;1 µ(,#+& ,%;= ',% µ()#6&,($% 2%µµ-,/ ,0= 

(+(,#.5µ(10= "($/53%;. >"/"69%1, "$%2(/µ91%; 1# (6()4H(* 0 ;"5H('0 "#$#):)A= ,:1 

#"%35'(:1 "%; ?#'*.%1,#/ '( 0µ($%6%)/#29= 0µ9$(= 4$0'/µ%"%/(*,#/ ,% µ%1,96% 

"#6/13$5µ0'0=, 

 

Rt = # (1 + 2d1t) + )2d2t + )3d3t + )4d4t + )5d5t + (t 

 

5"%; Rt = 0 #"53%'0 ,%; 3(*2,0 S&P 500, d1t… d5t = %/ R(;3%µ(,#?60,9= "%; 

#1,/',%/4%&1 ',/= µ9$(= #"5 P(;,9$# 9:= E#$#'2(;A 2#/ "#*$1%;1 ,0 ,/µA 1 #1 

';µ"*",%;1 µ( ,01 0µ9$# "%; (+(,-.(,#/, 3/#8%$(,/2- "#*$1%;1 ,01 ,/µA 0, # = 1/3 ,0= 

µ9'0= #"53%'0= ,0= P(;,9$#=, (17 %/ ';1,(6(',9= "#6/13$5µ0'0= )2…. )5  = 0 3/#8%$- 

µ(,#+& ,%; 26-'µ#,%= ,0= µ9'0= #"53%'0= ,0= P(;,9$#= µ( ,0 µ9'0 #"53%'0 2#H(µ/-= 

#"5 ,/= ;"56%/"(= 0µ9$(= ,0= (?3%µ-3#= 2#/ ,96%= (t = % 3/#,#$#2,/25= 5$%= ,0= 

(+*':'0= "#6/13$5µ0'0=. I;)2(2$/µ91# (69)4(,#/ 2#,- "5'% 0 µ9'0 #"53%'0 ,0= 

P(;,9$#= (*1#/ ,$(/= 8%$9= µ()#6&,($0 #"5 ,0 µ9'0 #"53%'0 ,:1 ;"%6%*":1 0µ($71 

,0= (?3%µ-3#=, (17 2#/ '( #;,A ,01 "($*",:'0 0 ;"5H('0 #"%$$*",(,#/ 2#H7= %/ µ9'(= 

#"%35'(/= ,0= P(;,9$#= (*1#/ µ/2$5,($(= ,:1 ;"%6%*":1 0µ($71. 

 

 I;µ"($#'µ#,/2-, ',% µ()#6&,($% 2%µµ-,/ ,0= "($/53%; "%; (+(,-.(,#/ #"5 ,% 1953 := 

,% 1977, %/ 2#H0µ($/19= #"%35'(/= ,%; 3(*2,0 S&P 500 3( ';µ?#3*.%;1 µ( 2#µµ*# #"5 

,/= 3&% ;"%H9'(/= "#$#):)A= #"%35'(:1 (,:1 ';1#66#'5µ(1:1 2#/ 0µ($%6%)/#271 



77 

 

0µ($71) 2#H7= 0 µ9'0 #"53%'0 ,:1 ;"%6%*":1 0µ($71 (2,5= ,0= P(;,9$#= (*1#/ 

'0µ#1,/2- H(,/2A, (17 0 µ9'0 #"53%'0 ,0= P(;,9$#= (*1#/ '0µ#1,/2- #$10,/2A 2#/ ',/= 

"91,( ;"%"($/53%;=, )()%15= "%; ;"%30671(/ ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= P(;,9$#=. 

K96%=, H96%1,#= % French 1# ($(;1A'(/ #1 %/ ("(13;,9= µ"%$%&1 1# (2µ(,#66(;,%&1 ,0 

';)2(2$/µ910  0µ($%6%)/#2A #1:µ#6*# "$%2(/µ91%; 1# #"%2%µ*'%;1 29$30, 

#)%$-.%1,#= µ(,%49= ,/= P(;,9$(= 2#/ "%;671,#= #;,9= ,/= E#$#'2(;9=, 2#,960+( ',% 

';µ"9$#'µ# 5,/ 65): ,0= &"#$+0= 25',%;= ,:1 ';1#66#)71, 0 ',$#,0)/2A #;,A 3(1 H# 

A,#1 3;1#,51 1# #"%89$(/ ,(6/2- 29$3%=. 

 

Michael R. Gibbons, Patrick Hess (1981),  

“Day of the week effects and asset returns” 

 B1# 4$51% µ(,- ,0 µ(69,0 ,%; French (1980) "$#)µ#,%"%/AH02( 0 µ(69,0 ,:1 Gibbons 

2#/ Hess µ( '2%"5 1# ($(;1A'%;1 2/ (2(*1%/ µ( ,0 '(/$- ,%;= #1 51,:= %/ #"%35'(/= 

(*1#/ ',#H($9= 2#H’560 ,0 3/-$2(/# ,0= (?3%µ-3#=, ;"5H('0 ,01 %"%*# "$7,%/ 

#19,$(R#1 %/ Cross (1973) 2#/ French (1980).  K% 3(*)µ# ,%;= A,#1 % 3(*2,0= S&P 500 

,%; N.Y.S.E. #66- 2#/ 2-H( µ(,%4A ,%; 3(*2,0 Dow Jones 30 µ(µ%1:µ91# )/# ,0 

4$%1/2A "($*%3% #"5 ,/= 2 D%;6*%; 1962 µ94$/ 2#/ ,/= 28 P(2(µ?$*%; 1978  2#/ )/# 

3/-8%$(= µ/2$5,($(= ;"%"($/53%;=. 

 

 E$%2(/µ91%; 1# (69)+%;1 ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= (?3%µ-3#= 

4$0'/µ%"%*0'#1 ,% #256%;H% µ%1,96% "#6/13$5µ0'0=: 

 

Rit = #1iD1t + #2iD2t + #3/D3t + #4/D4t + #5DD5t + vit 

 

5"%; Rit = #"53%'0 ,%; 3(*2,0 i 2#,- ,01 "($*%3% t, D1t = 0 R(;3%µ#,#?60,A )/# ,0 

P(;,9$# (5"%; D1t  = 1, #1 0 "#$#,0$%&µ(10 µ9$# t (*1#/ 0 P(;,9$#, #66/7= D1t  = 0), 
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D2t = R(;3%µ#,#?60,A )/# ,01 K$*,0 (5"%; D2t  = 1, #1 0 "#$#,0$%&µ(10 µ9$# t (*1#/ 0 

K$*,0, #66/7= D2t  = 0) 26"., vit = % 3/#,#$#2,/25= 5$%= 2#/ ,96%= #1i,…., #5D = %/ 

';1,(6(',9= ';'49,/'0= %/ %"%*%/ #1,/"$%':"(&%;1 ,0 µ9'0 #"53%'0 )/# P(;,9$# 9:= 

E#$#'2(;A. To "$%#1#8($H91 µ%1,96% "#6/13$5µ0'0= 4$0'/µ%"%/AH02( ("/"69%1 )/# 

1# (+(,-'%;1 ,01 92,#'0 ,%; 8#/1%µ91%; ,0= P(;,9$#= '( µ(µ%1:µ91(= "69%1 µ(,%49= 

,%; 3(*2,0 Dow Jones 30. 

 

 To ';µ"9$#'µ# ,:1 3&% ($(;10,71 A,#1 5,/ 0 "/% (µ8#1A= 928$#'0 ,%; 8#/1%µ91%; 

,0= 0µ9$#= ,0= (?3%µ-3#= (*1#/ 0 91,%1# 2#/ ';1(47= #$10,/2A µ9'0 #"53%'0 ,:1 

µ(,%471 ,0 P(;,9$#. E%669= ($µ01(*(= 94%;1 3%H(* )/# ,# #"%,(69'µ#,# #66- 3;',;47= 

2#µ*# 3(1 ,# "($/)$-8(/ ("#$27=. O/ "$%'#$µ%)9= "%; 9)/1#1 ',/= #"%35'(/= ,:1 

µ(,%471 3(1 (µ"53/'#1 ,01 (µ8-1/'0 ,%; 8#/1%µ91%;, #1 2#/ 0 "%/%,/2A 8&'0 ,:1 

"$%'#$µ%'µ91:1 #"%35'(:1 3/#89$(/ #"5 ,/= #"69= #"%35'(/=. 

 

Josef Lakonishok, Maurice Levi (1982),  

“Weekend effects on stock returns: a note” 

 To 1982 %/ Lakonishok 2#/ Levi 2#,-8($#1 1# "#$%;'/-'%;1 µ9': ,0= µ(69,0= ,%;= 

µ*# µ($/2A (+A)0'0 )/# ,01 (µ8#17= "($*"6%20 )/# ,/= µ94$/ ,5,( ;"%H9'(/=, &"#$+0 

3/#8%$(,/271 #"%35'(:1 )/# 2-H( 0µ9$# ,0= (?3%µ-3#=. >"*'0=, 2#,960+#1 ',% 5,/ 0 

,/µA ,0= µ9'0= #"%35'0= ,0= P(;,9$#= "$9"(/ 1# (*1#/ 4#µ065,($0 #"5 ,0 H(:$0,/2A 

,/µA "%; 3*1%;1 ,# µ%1,96# ';1#66#'5µ(1:1 2#/ 0µ($%6%)/#271 0µ($71 "%; #19",;+( 

% French (1980), (17 0 µ9'0 #"53%'0 ,01 E#$#'2(;A "$9"(/ 1# (*1#/ ;R065,($0 #"5 

#;,A ,0= P(;,9$#=. >"/"69%1, ';µ"9$#1#1 5,/ %/ #$)*(= 89$1%;1 "($*"6%2# 

#"%,(69'µ#,# ',/= #"%35'(/= ,:1 µ(,%471 ,/= ;"56%/"(= 0µ9$(= ,0= (?3%µ-3#=, 4:$*= 

5µ:= #;,5 ,% ';µ"9$#'µ# 1# 9$4(,#/ '( #1,*H('0  µ( ,01 ;"5H('0 ,0= 

#"%,(6('µ#,/25,0,#= ,0= #)%$-=. 
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 K% 3(*)µ# ,0= µ(69,0= ,%;= A,#1 %/ µ(,%49= ,%; 3(*2,0 S&P 500 )/# ,01 "($*%3% #"5 

1962 µ94$/ ,% 1973, (17 4$0'/µ%"%*0'#1 ,% #256%;H% µ%1,96% "#6/13$5µ0'0= )/# 1# 

(69)+%;1 ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= (?3%µ-3#= ',/= 2#H0µ($/19= 

#"%35'(/=: 

 

Rt = )w + )@D@t + )KDKt + )K!DK!t + )FDFt + et 

 

5"%; Rt = ,% #1#"$%'#$µ%'µ91% "%'%',5 #"53%'0=, D@t = 0 R(;3%µ#,#?60,A )/# ,0 

P(;,9$# (5"%; D@t  = 1, #1 0 "#$#,0$%&µ(10 µ9$# t (*1#/ 0 P(;,9$#, #66/7= D@t  = 0), 

DKt = R(;3%µ#,#?60,A )/# ,01 K$*,0 (5"%; DKt  = 1, #1 0 "#$#,0$%&µ(10 µ9$# t (*1#/ 0 

K$*,0, #66/7= DKt  = 0) 26"., et = % 3/#,#$#2,/25= 5$%=, )w = 0 µ9'0 #"53%'0 ,0= 

P(;,9$#=,  )@….,)F = %/ ';1,(6(',9= ';'49,/'0= %/ %"%*%/ #1,/"$%':"(&%;1 ,0 3/#8%$- 

,0= µ9'0= #"53%'0= ,0= P(;,9$#= µ( ,0 µ9'0 #"53%'0 ,:1 ;"%6%*":1 0µ($71 ,0= 

(?3%µ-3#=. 

 

 O/ ($(;10,9= "$%'"-H0'#1 1# ';1;"%6%)*'%;1 ,% ("/,52/% ',/= #"%35'(/= ,:1 µ(,%471 

µ( #"%,96('µ# ',/= #"%35'(/= ,0= P(;,9$#= 1# ;"%6%)*.%;1 ,%1 ,52% 2#/ )/# ,/= 0µ9$(= 

,%; I#??#,%2&$/#2%; "%; ,% 4$0µ#,/',A$/% A,#1 26(/',5. S#,960+#1 ',% ';µ"9$#'µ# 

5,/ ,% 8#/15µ(1% ,0= 0µ9$#= ,0= (?3%µ-3#= ;"A$4( ,5'% ',01 "$7,0 µ(69,0, 0 %"%*# 

3(1 "($/(6-µ?#1( ;"%6%)/'µ5 ,:1 ,52:1, 5'% 2#/ ',0 3(&,($0 –µ(,- ,%1 ;"%6%)/'µ5 

#;,71- #66- '( µ/2$5,($% ?#Hµ5.  K96%=, 3/#,&":'#1 ,01 -"%R0 5,/ %/ 4#µ069= 

#"%35'(/= ,0= P(;,9$#= 2#/ #1,*',%/4# %/ ;R069= #"%35'(/= ,0= E#$#'2(;A= (*1#/ 

#"%,96('µ# ,:1 µ(H53:1 3/#2#1%1/'µ%& "%; #1#89$%1,#/ ',01 "#$%&'# µ(69,0 ,%;=. 
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Donald B. Keim, Robert F. Stambaurgh (1984) 

“A further investigation of the weekend effect in stock returns” 

 To 1984 %/ Keim 2#/ Stambaugh "$#)µ#,%"%*0'#1 µ/# (;$&,($0 µ(69,0 ,%; 

8#/1%µ91%; ,0= 0µ9$#= ,0= (?3%µ-3#= ',/= #"%35'(/= ,:1 µ(,%471. Y$0'/µ%"%*0'#1 

',% 3(*)µ# ,%;= "($/''5,($(= 4$%1/29= ;"%"($/53%;= -'( '&)2$/'0 µ( ,/= µ94$/ ,5,( 

µ(69,(=- ("(2,(*1%1,#= ,0 ';1%6/2A 4$%1/2A "($*%3% '( 55 4$51/#, (17 (+9,#'#1 

("/"69%1 µ(,%49=, 5":= #;,9= ,:1 µ/2$71 (,#/$(/71 (µ/2$A= 2(8#6#/%"%*0'0=), 2#H7= 

("*'0= µ(,%49= "%; 3/#"$#)µ#,(&%1,#1 (+:4$0µ#,/',0$/#2-. I( 56(= ,/= "($/",7'(/=, 

,# #"%,(69'µ#,# 92#1#1 (µ8#1A ,01 "#$%;'*# ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= 

(?3%µ-3#= ,% %"%*% A,#1 "%6& "/% /'4;$5 '( '49'0 µ( ,/= "$%0)%&µ(1(= µ(69,(=. 

>"/"69%1, "$%'"-H0'#1 1# ("#1#"$%'3/%$*'%;1 ($µ01(*(=  ,%; 8#/1%µ91%; "%; 94%;1 

A30 3%H(*, 4:$*= 5µ:= 2-"%/# #+/56%)# #"%,(69'µ#,#. 

 

  E/% ';)2(2$/µ91#, %/ 3&% ($(;10,9= (+9,#'#1 0µ($*'/(= #"%35'(/= ,%; S&P Composite 

Stock Price Index )/# µ/# "($*%3% 55 4$51:1, #"5 ,% 1928 µ94$/ ,% 1982. O ;"5 (+9,#'0 

3(*2,0= "($/(6-µ?#1( 90 µ(,%49= ,%; Wew York Stock Exchange (N.Y.S.E.) µ94$/ ,01 

10 @#$,*%; 1957 2#/ 500 µ(,%49= #"5 #;,A ,0 4$%1%6%)*# 2/ 9"(/,#, (17 #+*.(/ 1# 

#1#8($H(* 5,/ µ94$/ 2#/ ,%1 D%&1/% ,%; 1952 "$#)µ#,%"%/%&1,#1 3/#"$#)µ#,(&'(/= ',% 

4$0µ#,/',A$/% 6 0µ9$(= ,01 (?3%µ-3#, 306#3A 2#/ ,% I-??#,%. 

 

  O/ Keim 2#/ Stambaugh 2#,960+#1 ',% ';µ"9$#'µ# 5,/ ,% 8#/15µ(1% ,0= 0µ9$#= ,0= 

(?3%µ-3#= A,#1 '( /'4& '( 560 ,01 (+(,#.5µ(10 4$%1/2A "($*%3% 2#H7= 0 µ9'0 

#"53%'0 ,/= P(;,9$(= A,#1 "%6& 4#µ06A (17 ,/= E#$#'2(;9= #';1AH/',# ;R06A. 

>"*'0=, "#$#,0$AH02( 5,/ ,% 8#/15µ(1% A,#1 /3/#*,($# "/% 91,%1% 2#,- ,01 "($*%3% 

1928 µ( 1952, 2#H7= ,# ("/,52/# A,#1 4#µ065,($# '( '49'0 µ( ("5µ(1(= "($/53%;=. 

E#$-6606#, 3/#"*',:'#1 ,01 /'4;$A &"#$+0 ,%; (1 65): 8#/1%µ91%; ',/= µ(,%49= 

(,#/$(/71 µ/2$A= 2(8#6#/%"%*0'0= 5":= ("*'0= 2#/ ',/= µ(,%49= "%; 3/#"$#)µ#,(&%1,#/ 

(+:4$0µ#,/',0$/#2-. K96%=, "$#)µ#,%"%*0'#1 9$(;1# '4(,/2- µ( ,% (*3%= ,0= 
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';'49,/'0= ,:1 #"%35'(:1 ,0= E#$#'2(;A= 2#/ ,0= P(;,9$#= 2#/ ?$A2#1 5,/ ,01 

E#$#'2(;A (µ8#1*.(,#/ H(,/25 '8-6µ#, µ()#6&,($% #"5 ,% µ9'% 5$% ,% %"%*% 

#2%6%;H(*,#/ #"5 µ()#6&,($% #$10,/25 '8-6µ# ',/= #"%35'(/= ,0= P(;,9$#=, 306#3A 

,# '8-6µ#,# ,0= E#$#'2(;A= 2#/ ,0= P(;,9$#= 94%;1 #$10,/2A ';'49,/'0 µ(,#+& ,%;=. 

 

Richard J. Rogalski (1984), “Weekend effect in stock returns”  

  O Rogalski 4$0'/µ%"%*0'( ,/µ9= #"5 ,% New York Stock Exchange Composite Index 

(NYSE) #"5 ,/= 10:15 ,% "$:* µ94$/ ,/= 4:00 ,% #"5)(;µ# (5"%; 2#/ (*1#/ 0 7$# 

26(/'*µ#,%=) 2-H( ($)-'/µ0= 0µ9$#= #"5 ,01 10 O2,:?$*%; 1974 µ94$/ ,/= 9 

P(2(µ?$*%; 1983 2#H7= ("*'0= , ,/= ,/µ9= #1%*)µ#,%= 2#/ 26(/'*µ#,%= ,%; 3(*2,0 S&P 

Composite Index (S&P 500) #"5 ,/= 29 P(2(µ?$*%; 1978 µ94$/ ,/= 9 P(2(µ?$*%; 1983. 

I,0 ';194(/# 47$/'( ,% 4$%1/25 3/-',0µ# "%; µ('%6#?(* #"5 ,% 26(*'/µ% ,0= 

E#$#'2(;A= µ94$/ ,% 26(*'/µ% ,0= P(;,9$#= '( 3&% ,µAµ#,#, ,% "$7,% A,#1 #"5 ,% 

26(*'/µ% ,0= E#$#'2(;A= µ94$/ ,% -1%/)µ# ,0= P(;,9$#= (non-trading period) 2#/ ,% 

3(&,($% #"5 ,% -1%/)µ# ,0= P(;,9$#= µ94$/ 26(*'/µ% #;,A= (trading period). O 65)%= 

"%; ,% 92#1( #;,5 A,#1 )/#,* H960'( 1# 37'(/ µ*# 2#6&,($0 (+A)0'0 ,%; 8#/1%µ91%; 

,0= P(;,9$#= 2#/ )(1/25,($# ,0= 0µ9$#= ,0= (?3%µ-3#= 2#/ -66:1 ("%4/271 #1:µ#6/71. 

 

  O ($(;10,A= 2#,960+( ',% ';µ"9$#'µ# 5,/ %/ "$%2&",%;'(= #$10,/29= µ9'(= 

#"%35'(/= ,0= P(;,9$#= ,5'% )/# ,%1 NYSE 5'% 2#/ )/# ,%1 S&P 500 (*1#/ #"%,96('µ# 

,0= non-trading "($/53%; #"5 ,% 26(*'/µ% ,0= E#$#'2(;A= µ94$/ ,% -1%/)µ# ,0= 

P(;,9$#=. >/3/25,($#, 0 µ9'0 #"53%'0 ,0= non-trading "($/53%; )/# ,0 P(;,9$# 

"$%92;R( -0,1315  )/# ,%1 S&P 500 2#/ -0,0804 )/# ,%1 NYSE, (17 )/# ,01 trading 

"($*%3%, 306#3A #"5 ,% -1%/)µ# µ94$/ ,% 26(*'/µ% ,0= P(;,9$#=, A,#1 0,0148 2#/ 0,0492 

)/# ,%;= 3&% 3(*2,(= #1,*',%/4#. O Rogalski 2#,#6A)(/ ',% ';µ"9$#'µ# 5,/ ,% 

8#/15µ(1% ,0= P(;,9$#= "%; #1#2#6&8H02( #"5 ,%1 French 2#/ #1#",&4H02( #"5 ,%;= 

Keim 2#/ Staumbaugh (*1#/ ',01 %;'*# 91# 8#/15µ(1% ,%; I#??#,%2&$/#2%;, 2#H7= ,% 

I#??#,%2&$/#25 )1:',%"%/%&1,#/ "%669= 8%$9= #$10,/2- 19# ,# %"%*# 2-1%;1 ,01 

#)%$- 1# H9,(/ '( 4#µ06- ("*"(3# ,/= ,/µ9= #1%*)µ#,%= ,%; 4$0µ#,/',0$*%; ,0 P(;,9$#. 
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>"/"$%'H9,:=, 2#,960+( ',% ';µ"9$#'µ# 5,/ ,% 8#/15µ(1% ,0= P(;,9$#= 2#/ ,%; 

I#??#,%2&$/#2%; '4(,*.(,#/ µ( ,% 8#/15µ(1% ,%; D#1%;#$*%; 2#H7= %/ #"%35'(/= ,0= 

P(;,9$#= 2#,- ,0 3/-$2(/# #;,%& ,%; µA1# (*1#/ H(,/29= '( #1,*H('0 µ( 56%;= ,%;= 

;"56%/"%;= µA1(=, "%; (*1#/ #$10,/29=.  

 

  >1 2#,#26(*3/, % ($(;10,A= 2#,960+( ',% 5,/ ,% 8#/15µ(1% ,0= P(;,9$#= (*1#/ ',01 

%;'*# #"5$$%/# ,%; 8#/1%µ91%; ,%; I#??#,%2&$/#2%;, (17 %/ ,/µ9= #1%*)µ#,%= ,0= 

P(;,9$#= (*1#/ 91# '0µ#1,/25 ',%/4(*% )/# ,01 2#,#150'0 ,%; 8#/1%µ91%; ,0= 0µ9$#= 

,0= (?3%µ-3#=. 

 

Mihael Theobald, Vera Price (1984), “Seasonality estimation in thin markets” 

  K% 1984 30µ%'/(&H02( 0 µ(69,0 ,:1 Price 2#/ Theobald "%; #8%$- ,% 4$0µ#,/',A$/% 

,%; X%13*1%;. O/ 3&% ($(;10,9= ;"%',A$/+#1 ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= 0µ9$#= 

,0= (?3%µ-3#= )/# ,0 4$%1/2A "($*%3% 1975 µ94$/ 1981, 2#/ H960'#1 1# ($(;1A'%;1 #1 

,% 8#/15µ(1% #;,5 #"%3*3(,#/ ',% thin trading, #1 306#3A (*1#/ (1,%15,($% ',/= µ(,%49= 

µ( 4#µ06A (µ"%$(;'/µ5,0,#.  

 

  K# #"%,(69'µ#,# µ9': ,0= '&)2$/'0= ,:1 3(/2,71 ,:1 Finacial Times "%; 

"($/6#µ?-1%;1 ,/= 30 µ()#6&,($(= µ(,%49= ,%; 4$0µ#,/',0$*%; ,%; X%13*1%; 2#/ ,%; 

3(*2,0 "%; "($/6#µ?-1(/ 56(= ,/= µ(,%49=, 93(/+( 5,/ %/ 30 µ(,%49= µ()-60= 

(µ"%$(;'/µ5,0,#= "#$%;'/-.%;1 (1,%15,($# ,% 8#/15µ(1%. S#,- ';19"(/#, %/ ($(;10,9= 

#"9$$/R#1 ,% thin trading := #/,*# ,%; 8#/1%µ91%;. 

 

Michael Smirlok, Laura Starks (1985), 

“Day of the week and intraday effects in stock returns” 
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 I2%"5= #;,%& ,%; -$H$%; (*1#/ 1# 3/($(;1A'(/ ,% (*3%= 2#/ ,0 ';415,0,# ,:1 

8#/1%µ91:1 ,0= 0µ9$#= ,0= (?3%µ-3#= 4$0'/µ%"%/71,#= :$/#*(= #"%35'(/= #"5 2-H( 

($)-'/µ0 0µ9$# ,%; DJIA  )/# µ/# "($*%3% 21 (,71 #"5 ,01 10 D#1%;#$*%; 1963 9:= ,/= 

31 P(2(µ?$*%; 1983. E$%2(/µ91%; 1# "$#)µ#,%"%/0H(* (µ"(/$/2A #1-6;'0, 0 

3(/)µ#,/2A "($*%3%= 4:$*.(,#/ '( ,$(/= ;"%"($/53%;=: 0 "$7,0 (2,(*1(,#/ #"5 ,01 10 

D#1%;#$*%; 1963 := ,/= 9 <(?$%;#$*%; 1968, 0 3(&,($0 #"5 ,/= 10 <(?$%;#$*%; 1968 

9:= ,/= 30 I(",(µ?*%; 1974 2#/ 0 ,$*,0, #"5 ,01 10 O2,:?$*%; 1974 := ,/= 31 

P(2(µ?$*%; 1983. 

 

 E$%2(/µ91%; 1# (6()4H(* 0 &"#$+0 2#/ 0 3/-$2(/# ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= 

(?3%µ-3#= 4$0'/µ%"%/(*,#/ ,% #256%;H% µ%1,96% "#6/13$5µ0'0=: 

 

Rt
i
 = #1iD1t + #2iD2t + #3/D3t + #4/D4t + #5DD5t + (it 

 

5"%; Rt
i
 = #"53%'0 2#,- ,01 "($*%3% t ()/# i = c, o , d), D1t = 0 R(;3%µ#,#?60,A )/# ,0 

P(;,9$# (5"%; D1t  = 1, #1 0 "#$#,0$%&µ(10 µ9$# t (*1#/ 0 P(;,9$#, #66/7= D1t  = 0), 

D2t = R(;3%µ#,#?60,A )/# ,01 K$*,0 (5"%; D2t  = 1, #1 0 "#$#,0$%&µ(10 µ9$# t (*1#/ 0 

K$*,0, #66/7= D2t  = 0) 26"., (it = % 3/#,#$#2,/25= 5$%= 2#/ ,96%= #1i,…., #5D = %/ 

';1,(6(',9= ';'49,/'0= %/ %"%*%/ #1,/"$%':"(&%;1 ,0 µ9'0 #"53%'0 )/# P(;,9$# 9:= 

E#$#'2(;A. 

 

 K# #"%,(69'µ#,# ,0= 9$(;1#= 93(/+#1 5,/ 2#,- ,% "$7,% 2#/ 3(&,($% ,$*,% ,%; 

3(*)µ#,%= 0 #"53%'0 ',% 26(*'/µ% ,0= E#$#'2(;A= 2#/ ,/= "$7,(= 7$(= ,0= P(;,9$#= 

(*1#/ H(,/2A, (17 ,/= ;"56%/"(= 7$(= µ94$/ 2#/ ,% 26(*'/µ% ,0= P(;,9$#= 0 #"53%'0 

)*1(,#/ "69%1 #$10,/2A. K# ';µ"($-'µ#,# #;,- #1,/',$98%1,#/ 2#,- ,01 ,$*,0 

;"%"($*%3% 2#H7= "#$#,0$%&1,#/ #$10,/29= 2#/ ',#,/',/2- '0µ#1,/29= #"%35'(/= ,/= 
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"$7,(= 7$(= ,0= P(;,9$#=, %/ %"%*(= ',0 ';194(/# )*1%1,#/ H(,/29= µ94$/ 2#/ ,% 26(*'/µ% 

,0= 0µ9$#=. 

 

Lawrence Harris (1986), 

“A transaction data study of weekly and intradaily patterns in stock returns”  

  @/# 3/#8%$(,/2A µ(69,0 '4(,/2- µ( ,01 ("*3$#'0 ,%; 8#/1%µ91%; ,0= P(;,9$#= 

"#$%;'/-',02( #"5 ,%1 Harris. ! "($*%3%= ,0= µ(69,0= #8%$- ,% 4$%1/25 3/-',0µ# #"5 

,% P(29µ?$/% 1981 µ94$/ ,%1 D#1%;-$/% 1983. K% )()%15= "%; 2-1(/ ,0 µ(69,0 #;,A 1# 

+(4:$*.(/ #"5 ,/= "$%0)%&µ(1(= (*1#/ 5,/ 3/#2$*1(/ ,/= (,#/$(*(= #1-6%)# µ( ,01 

2(8#6#/%"%*0'A ,%;= 2#/ ($(;1- ,0 ';µ"($/8%$- ,0= 2-H( 2#,0)%$*#= +(4:$/',-. 

 

  K% ';µ"9$#'µ# ,%; Harris A,#1 5,/ 2#/ )/# ,/= 3&% 2#,0)%$*(= (,#/$(/71 %/ µ9'(= 

#"%35'(/= ,0= P(;,9$#= (*1#/ #$10,/29= #66- "#$#,0$(*,#/ 3/#8%$%"%*0'0 := "$%= ,% 

4$%1/25 3/-',0µ# "%; "$#)µ#,%"%/%&1,#/ %/ #$10,/29= #"%35'(/=. >/3/25,($#, %/ 

(,#/$(*(= µ/2$A= 2(8#6#/%"%*0'0= 94%;1 µ(/:µ910 #"53%'0 2#,- ,0 3/-$2(/# ,0= 

';1(3$*#'0= ,0= P(;,9$#=, (17 %/ (,#/$(*(= µ()-60= 2(8#6#/%"%*0'0= "#$%;'/-.%;1 

µ/2$A #"53%'0 2#,- ,0 3/-$2(/# ,%; I#??#,%2&$/#2%;, 306#3A +(2/1-1( µ( 

4#µ065,($0 ,/µA '( '&)2$/'0 µ( ,01 ,/µA ,0= E#$#'2(;A= #"5 ,% -1%/)µ# ,0= 

';1(3$*#'0= ,0= P(;,9$#=. 

 

Josef Lakonishok, Seymour Smidt (1988), 

“Are seasonal anomalies real? A ninety-year perspective”  

 O/ Lakonishok 2#/ Smidt 4$0'/µ%"%*0'#1 3(3%µ91# #"5 ,% 3(*2,0 Dow Jones Industrial 

Average (DJIA) )/# 91# /3/#/,9$:= µ()-6% 4$%1/25 3/-',0µ# 90 4$51:1, #"5 ,% 1897  

µ94$/ ,% 1989, "$%2(/µ91%; 1# (+(,-'%;1 ,01 &"#$+0 ("%4/271 8#/1%µ91:1.  
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  ! µ(69,0 ,:1 ($(;10,71 #8%$- 2#/ ,% 8#/15µ(1% ,0= 0µ9$#= ,0= (?3%µ-3#= 2#H7= 

(+#2%6%;H(* 1# "$%2#6(* µ()-6% (13/#89$%1 "$%= 9$(;1#, "#$- ,/= "%66#"69= #1#8%$9= 

"$%0)%&µ(1:1 µ(6(,71 '( #;,5 [Cross (1973), French (1980), Gibbons and Hess (1981), 

Lakonishok and Levi (1982), Jaffe and Westerfield (1985), Keim and Stambaugh 

(1985)]. A+*.(/ 1# '0µ(/:H(* 5,/ µ94$/ 2#/ ,01 10 D%;1*%;, 1952, ,% 4$0µ#,/',A$/% ,0= 

W9#= Q5$20= 6(/,%;$)%&'( )/# 6 0µ9$(= ,01 (?3%µ-3#, 306#3A 2#/ ,% I-??#,%. 

E#$%6’#;,-, ,01 "($*%3% 1945 – 1952, ,% I-??#,% "$#)µ#,%"%/%&1,#1 (6-4/',(= 

3/#"$#)µ#,(&'(/= (17 2#,- ,%;= H($/1%&= µA1(= 3(1 "$#)µ#,%"%/%&1,#1 2#H56%;. 

I;1("7=, ',01 "#$%&'# µ(69,0 , %/ #"%35'(/= ,0= E#$#'2(;A= )/# ,01 "($*%3% "$/1 ,0 

10 D%;1*%; 1952, 4:$*.%1,#/ '( 3&% 2#,0)%$*(=: #;,9= "%; #2%6%;H%&1,#/ #"5 ($)-'/µ0 

0µ9$# (I-??#,%) 2#/ #;,9= "%; #2%6%;H%&1,#/ #"5 #$)/- (I#??#,%2&$/#2%). 

E$%2(/µ91%; 1# )*1(/ 96()4%= )/# ,% #1 ;"-$4(/ 3/#8%$- µ(,#+& ,:1 µ9':1 #"%35'(:1 

,:1 0µ($71 ,0= (?3%µ-3#=, 306#3A 1# 3/($(;10H(* 0 &"#$+0 ,%; 8#/1%µ91%; ,0= 

0µ9$#= ,0= (?3%µ-3#=, "$#)µ#,%"%/(*,#/ 0 #256%;H0 (+*':'0 "#6/13$5µ0'0=: 

 

rt = #1D1t + #2D2t + #3D3t + #4D4t + #5
1
D

1
5t + #5

2
D

2
5t + #6D6t + et  , t = 1, 2, …., T 

 

5"%; rt = #"53%'0 ,%; 3(*2,0 DJIA ,01 0µ9$# t, D1t = 0 R(;3%µ#,#?60,A )/# ,0 

P(;,9$# (5"%; D1t  = 1, #1 0 "#$#,0$%&µ(10 µ9$# t (*1#/ 0 P(;,9$#, #66/7= D1t  = 0), 

D2t = R(;3%µ#,#?60,A )/# ,01 K$*,0 (5"%; D2t  = 1, #1 0 "#$#,0$%&µ(10 µ9$# t (*1#/ 0 

K$*,0, #66/7= D2t  = 0) 26". µ94$/ 2#/ ,01 R(;3%µ(,#?60,A D6t )/# ,% I-??#,%, D
1

5t = 1 

#1 0 0µ9$# t (*1#/ E#$#'2(;A 0 %"%*# #2%6%;H(*,#/ #"5 I-??#,% 2#,- ,% %"%*% 

"$#)µ#,%"%/%&1,#/ ';1#66#)9= #66/7= D
1

5t = 0 2#/ D
2

5t = 1 #1 0 0µ9$# t (*1#/ 

E#$#'2(;A 0 %"%*# #2%6%;H(*,#/ #"5 I-??#,% ,% %"%*% (*1#/ #$)*# #66/7= D
2

5t = 0,  vit 

= % 3/#,#$#2,/25= 5$%= 2#/ ,96%= #1,…., #6 = %/ ';1,(6(',9= ';'49,/'0= %/ %"%*%/ 

#1,/"$%':"(&%;1 ,0 µ9'0 #"53%'0 )/# P(;,9$# 9:= I-??#,%. 
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  K# ';µ"($-'µ#,# ,0= 9$(;1#= 3(1 3/#89$%;1 '( ,*"%,# #"5 "$%0)%&µ(1(= 9$(;1(= ,%; 

8#/1%µ91%; #;,%& "%; "$#)µ#,%"%/AH02#1 ',01 #)%$- ,:1 !EJ. >/3/25,($#, 0 

µ03(1/2A ;"5H('0 5,/ 56(= %/ 0µ9$(= ,0= (?3%µ-3#= 94%;1 ,01 *3/# µ9'0 #"53%'0 

#"%$$*",(,#/ '( ("*"(3% '0µ#1,/25,0,#= 1% 2#/ )/# ,/= 10 ;"%"($/53%;= "%; 4:$*.(,#/ 

,% 3(*)µ#. O;'/#',/2-, 0 P(;,9$# "#$%;'/-.(/ ',#H($- 2#/ 3/#4$%1/2- ,/= 

#$10,/25,($(= #"%35'(/= ,5'% ',0 ';1%6/2A "($*%3% 5'% 2#/ '( 2-H( ;"%"($*%3%. 

K96%=, %/ ($(;10,9= "#$#,A$0'#1 5,/ ("/2$#,%&'( µ*# ,-'0 ;R065,($:1 H(,/271 

#"%35'(:1 2#,- ,01 ,(6(;,#*# ($)-'/µ0 0µ9$# ,0= (?3%µ-3#=, (*,( A,#1 0 E#$#'2(;A 

(*,( ,% I-??#,%. J25µ0 2/ #1 0 E#$#'2(;A 3(1 A,#1 0 ,(6(;,#*# ($)-'/µ0 0µ9$#, 2#/ 

,5,( "#$%;'/#.5,#1 ;R06A H(,/2A #"53%'0 "/H#17= )/#,* 3(1 "$#)µ#,%"%/%&1,#1 

3/#"$#)µ#,(&'(/= %65260$0 ,01 0µ9$# ,%; I#??-,%;. 

  

Robert A. Connolly (1989),  

“An examination of the robustness of the weekend effect” 

  O Conolly 4$0'/µ%"%/(* 2#H0µ($/19= #"%35'(/= ,%; 3(*2,0 S&P 500  2#/ ,%; CRSP 

#"5 ,01 "$7,0 ($)-'/µ0 0µ9$# ,%; 1963 µ94$/ ,01 ,(6(;,#*# ($)-'/µ0 ,%; 1983. K% 

#256%;H% µ%1,96% "#6/13$5µ0'0= 4$0'/µ%"%/(*,#/ )/# ,01 #+/%65)0'0 ,%; 8#/1%µ91%; 

,0= 0µ9$#= ,0= (?3%µ-3#=: 

 

Rt = #0 + #1@t + #2Kt + #3K!t + #4Ft + (t 

 

5"%; Rt = 0 #"53%'0 ,%; 3(*2,0, @t …. Ft = %/ R(;3%µ(,#?60,9= "%; #1,/',%/4%&1 ',/= 

µ9$(= #"5 P(;,9$# 9:= E#$#'2(;A ((2,5= ,0= K(,-$,0=)  2#/ "#*$1%;1 ,0 ,/µA 1 #1 

';µ"*",%;1 µ( ,01 0µ9$# "%; (+(,-.(,#/, 3/#8%$(,/2- "#*$1%;1 ,01 ,/µA 0, #0 = 0 µ9'0 

#"53%'0 ,0= P(;,9$#=, %/ ';1,(6(',9= "#6/13$5µ0'0= #1… 

#4  = 3/#8%$- µ(,#+& ,0= µ9'0= #"53%'0= ,0= P(;,9$#= µ( ,0 µ9'0 #"53%'0 ,0= 

#1,*',%/40= 0µ9$#= ,0= (?3%µ-3#= "%; #1,/"$%':"(&%;1 2#/ ,96%= (t = % 3/#,#$#2,/25= 
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5$%= ,0= (+*':'0= "#6/13$5µ0'0=. I;)2(2$/µ91# (69)4(,#/ 2#,- "5'% 0 µ9'0 #"53%'0 

,0= P(;,9$#= (*1#/ *3/# µ( ,0 µ9'0 #"53%'0 ,:1 ;"%6%*":1 ($)-'/µ:1 0µ($71 ,0= 

(?3%µ-3#=. ! ';)2(2$/µ910 (+*':'0 ?#'*.(,#/ ',01 ;"5H('0 "#$#):)A= ,:1 

#"%35'(:1 2#,- ,/= ';1#66#'5µ(1(= 0µ9$(= ,0= (?3%µ-3#= (trading time hypothesis) 

"%; "$7,%= #19",;+( % French (1980). 

 

  T# #"%,(69'µ#,# )/# %65260$% ,% 3(*)µ# ';µ"*",%;1 µ( #;,- "$%0)%&µ(1:1 µ(6(,71, 

2#H7= ,% F-statistic #"9$$/R( ,0 µ03(1/2A ;"5H('0 )/# /'5,0,# ,:1 µ9':1 #"%35'(:1 

56:1 ,:1 0µ($71 ,0= (?3%µ-3#= 2#/ 2#,- ';19"(/# ("/?(?#/71(,#/ 0 &"#$+0 ,%; 

8#/1%µ91%; ,0= (?3%µ-3#=. K# *3/# #"%,(69'µ#,# "$%2&",%;1 2#/ )/# ,/= ,9''($/= 

"$7,(= ;"%"($/53%;= ,%; 3(*)µ#,%=, (17 )/# ,/= "($/53%;= 1975-1977 2#/ 1981-1983, 

3(1 ;"-$4(/ 913(/+0 &"#$+0= ,%; 8#/1%µ91%; "#$- µ51% )/# ,% 3(*2,0 CRSP. 

 

 O Conolly 2#,960+( ',% ';µ"9$#'µ# 5,/ ;"A$4( ,% 8#/15µ(1% ,0= 0µ9$#= ,0= 

(?3%µ-3#= µ94$/ ,# µ9'# ,0= 3(2#(,*#= ,%; ’70 #66- µ( µ/2$5,($0 91,#'0 #"’5,/ 

"*',(;#1 µ94$/ ,5,(, (17 #"5 (2(* 2/ 9"(/,# '4(351 (+#6(*8H02(. K96%=, ("('Aµ#1( 5,/ 

,# 3/#8%$(,/2- (;$Aµ#,#  )&$: #"5 #;,5 ,% 8#/15µ(1% "$%)(19',($:1 ($(;171 (*1#/ 

';19"(/# ,:1 3/#8%$(,/271 µ(H%3%6%)/71 "%; 4$0'/µ%"%/AH02#1.  

 

Josef Lakonishok, Edwin Maberly (1990), 

“The weekend effect: Trading patterns of individual and institutional investors” 

  O/ Lakonishok 2#/ Maberly 2#,9)$#R#1 2-"%/(= (13/#89$%;'(= /3/#/,($5,0,(= )/# ,% 

8#/15µ(1% ,0= 0µ9$#= ,0= (?3%µ-3#= '4(,/2- µ( ,%;= µ(µ%1:µ91%;= 2#/ H('µ/2%&= 

("(13;,9=.  K% 3(*)µ# ,%;= "($/6#µ?-1(/ 0µ($*'/# 3(3%µ91# )/# ,%1 5)2% ';1#66#)71 

,%; NYSE 2#/ “odd-lot” #)%$9= 2#/ ":6A'(/=  )/# ,01 "($*%3% 1962 µ94$/ 1986 (“odd-

lot” 2#6%&1,#/ %/ ';1#66#)9= "%; #8%$%&1 6/)5,($# #"5 100 2%µµ-,/# µ(,%471). 

>"/"69%1, ';)291,$:'#1 ',%/4(*# "%; #8%$%&1 ,%1 0µ($*'/% 5)2% ';1#66#)71 µ(,%471 

,%;  NYSE "%; "$#)µ#,%"%/%&1,#/ #"5 /3/7,(= "(6-,(= ,0= Merrill –Lynch 2#/ ,96%=, 0 
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Merrill –Lynch ,%;= "$%µAH(;'( ',%/4(*# )/# ,/= 6()5µ(1(= “block trades” (306#3A 

';1#66#)9=  )/# 10.000 µ(,%49= A "($/''5,($(=) )/# ,01 "($*%3% 23/4/1987 -  3/10/1988. 

 

  G$A2#1 5,/ % 5)2%= ';1#66#)71 ,%; 3(*2,0 NYSE ,0 P(;,9$# (*1#/ 4#µ065,($%= 

#"’5,/ ,/= ;"56%/"(= 0µ9$(= ,0= (?3%µ-3#= 2#/ 3(3%µ91%; 5,/ 3/#"*',:'#1 ":= %/ 

µ(µ%1:µ9µ%/ ("(13;,9= ,(*1%;1 1# ';1#66-''%1,#/ "($/''5,($% ,/= P(;,9$(=, 

2#,960+#1 ',% ';µ"9$#'µ# 5,/ #;,5 %8(*6(,#/ ',% µ/2$5,($% 5)2% ';1#66#)71 ,:1 

H('µ/271 ("(13;,71 ,0 µ9$# #;,A. >"*'0=, 0 #&+0'0 ,0= 3$#',0$/5,0,#= #"5 

µ(µ%1:µ91%;= ("(13;,9= ,/= P(;,9$(= 3(1 (*1#/ ';µµ(,$/2A ',/= ';1#66#)9= #)%$-= 2#/ 

"760'0= ,:1 µ(,%471 2#H7= % #$/Hµ5= ,:1 ":6A'(:1 (*1#/ "%6& µ()#6&,($%=. J;,A 0 

,-'0 (+0)(* (1 µ9$(/ ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= P(;,9$#=. 

 

 >/3/25,($#, ,# #"%,(69'µ#,# 93(/+#1 5,/ )/# ,01 "($*%3% 1962-1986, % 5)2%= 

';1#66#)71 ,0 P(;,9$# (*1#/ "%6& 4#µ065,($%= '( '49'0 µ( ,/= ;"56%/"(= µ9$(= ,0= 

(?3%µ-3#=. O µ9'%= 5)2%= ';1#66#)71 ,0 P(;,9$# (*1#/ 33.77 (2. µ(,%49= '( '49'0 µ( 

,%1 µ9'% 37.28 )/# 56(= ,/= 0µ9$(= ,0= (?3%µ-3#= 2#/ 38.12 )/# K$*,0 µ94$/ E#$#'2(;A. 

J;,5 ;"%30671(/ µ*# µ(*:'0 "($/''5,($% #"5 10% ',%1 5)2% ';1#66#)71 ,0= 

P(;,9$#=. ! µ03(1/2A ;"5H('0 5,/ % µ9'%= 5)2%= ';1#66#)71 (*1#/ *3/%= )/# 56(= ,/= 

0µ9$(= ,0= (?3%µ-3#= #"%$$*",(,#/ '( ("*"(3% '0µ#1,/25,0,#= 5%. J1,*H(,#, 

(+#/$71,#= ,0 P(;,9$#, 0 µ03(1/2A ;"5H('0 5,/ % µ9'%= 5)2%= ';1#66#)71 (*1#/ *3/%= 

)/# K$*,0 µ94$/ E#$#'2(;A 3(1 µ"%$(* 1# #"%$$/8H(*. K# #"%,(69'µ#,# )/# ,/= "91,( 

;"%"($/53%;= "%; 4:$*.(,#/ ,% 3(*)µ#, (*1#/ ';1#8A µ( ,0 ';1%6/2A "($*%3% ,%; 

3(*)µ#,%=, 2#H7= % µ/2$5,($%= 5)2%= ';1#66#)71 (µ8#1*.(,#/ 1( (*1#/ "-1,# ,/= 

P(;,9$(=, (17 ,/= K(,-$,(= 8#*1(,#/ 1# (*1#/ % µ()#6&,($%=.   

 

  I;1("7=, µ*# '&)2$/'0 µ(,#+& ,0= P(;,9$#= 2#/ ,:1 ;"%6%*":1 0µ($71 ,0= 

(?3%µ-3#= "#$%;'/-.(/ µ*# ,-'0 2#,- ,01 %"%*# 0 P(;,9$# (*1#/ 0 µ9$# µ( ,/= 6/)5,($(= 

';1#66#)9=. E#$#3(*)µ#,%= 4-$/1, 2#,- ,01 "$7,0 ;"%"($*%3% (1962-1966), % 5)2%= 
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';1#66#)71 ,0= P(;,9$#= A,#1 µ51% 4% 2-,: #"5 ,% µ9'% 5)2% ';1#66#)71 56:1 ,:1 

0µ($71 '( #1,*H('0 µ( ,/= "/% "$5'8#,(= ;"%"($/53%;= "%; 2;µ-1H02( ',% 10%. J;,5 

,% (&$0µ#, '4(,*.(,#/ µ( ,% 4#µ065 5)2% ';1#66#)71 #"5 H('µ/2%&= ("(13;,9= ,0 

P(;,9$#, 2#H7= %/ ,(6(;,#*%/ #;+AH02#1 2#,- "%6& '( '49'0 µ( ,%;= µ(µ%1:µ91%;= 

("(13;,9= ,01 ,(6(;,#*# 3(2#(,*#. 

 

Bruno Solnik, Laurence Bousquet (1990),  

“Day of the week effect on the Paris Bourse” 

  O/ Solnik 2#/ Bousquet "#$%;'*#'#1 ',%/4(*# )&$: #"5 ,% 8#/15µ(1% ,0= 0µ9$#= ,0= 

(?3%µ-3#= '( µ*# #)%$- µ(,%471 µ( /3/#*,($% (13/#89$%1 2#/ 3%µA, ,01 #)%$- ,%; 

E#$/'/%&. I;)2(2$/µ91#, 4$0'/µ%"%*0'#1 2.069 0µ($*'/(= #"%35'(/= ,%; 3(*2,0 CAC 

#"5 ,/= 2 D#1%;#$*%;, 1978 µ94$/ ,/= 30 P(2(µ?$*%;, 1987, 2#H7= %/ ';1#66#)9= ',01 

#)%$- ,%; E#$/'/%& )*1%1,#/ #"5 P(;,9$# µ94$/ E#$#'2(;A. 

 

  E$%2(/µ91%; 1# (69)+%;1 ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= (?3%µ-3#= ',% 

3(*)µ# ,%;=, 306#3A 2#,- "5'% 0 µ9'0 #"53%'0 (*1#/ *3/# )/# 2-H( 0µ9$# ,=0 

(?3%µ-3#=, 4$0'/µ%"%*0'#1 ,01 #256%;H0 (+*':'0 "#6/13$5µ0'0=:  

 

Rt = #1d1t + #2d2t + #3d3t + #4d4t + #5d5t + ut 

 

5"%; Rt = #"53%'0 ,%; 3(*2,0 )/# ,01 0µ9$# t (#"5 ,01 0µ9$# t-1 µ94$/ ,01 0µ9$# t), d1t 

= 0 R(;3%µ#,#?60,A )/# ,0 P(;,9$# (5"%; d1t  = 1, #1 0 "#$#,0$%&µ(10 µ9$# t (*1#/ 0 

P(;,9$#, #66/7= d1t  = 0), d2t = R(;3%µ#,#?60,A )/# ,01 K$*,0 (5"%; d2t  = 1, #1 0 

"#$#,0$%&µ(10 µ9$# t (*1#/ 0 K$*,0, #66/7= d2t  = 0) 26"., ut = % 3/#,#$#2,/25= 5$%= 2#/ 

,96%= #1,…., #5 = %/ ';1,(6(',9= ';'49,/'0= %/ %"%*%/ #1,/"$%':"(&%;1 ,0 µ9'0 

#"53%'0 )/# P(;,9$# 9:= E#$#'2(;A. 
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  T# #"%,(69'µ#,#  )/# %65260$0 ,% 3(*)µ# 93(/+#1 5,/ 0 µ9'0 #"53%'0 )/# 2-H( 0µ9$# 

(*1#/ H(,/2A (2,5= ,0= K$*,0=, (17 0 ;R065,($0 H(,/2A #"53%'0 2#,#)$-8(,#/ ,01 

E#$#'2(;A. >"/"69%1, 47$/'#1 ,% 3(*)µ# '( 2 ;"%"($/53%;= ,:1 5 (,71 0 2#H(µ*# 2#/ 4 

;"%"($/53%;= ,:1 30 µ0171. K# #"%,(69'µ#,# 93(/+#1 2#/ "-6/ #$10,/2A #"53%'0 )/# 

,01 K$*,0 '( 2-H( ;"%"($*%3%. 

 

Abraham Abraham, David L. Ikenberry (1994), 

“The individual investor and the weekend effect” 

  O/ Abraham 2#/ Inkenbery ("/4(/$%&1 1# "$%'3/%$*'%;1 2#,- "5'% %/ 4#µ069= 

#"%35'(/= "%; "#$#,0$%&1,#/ ,0 P(;,9$# (*1#/ #"%,96('µ# ,:1 4#µ0671 #"%35'(:1 

"$%0)%&µ(1:1 ';1#66#''5µ(1:1 0µ($71, 4$0'/µ%"%/71,#= 3(3%µ91# µ9':1 

0µ($/'*:1 #"%35'(:1 ,%; 3(*2,0 CRSP )/# ,% 3/-',0µ# 1963 9:= 1991. 

 

  O/ ($(;10,9= 2#,960+#1 ',% ';µ"9$#'µ# 5,/ 5,#1 0 #"53%'0 ,0= E#$#'2(;A= (*1#/ 

#$10,/2A ,5,( (*1#/ 2#/ ,0= P(;,9$#= 2#,- ,% 80% ,0= 0µ9$#= µ( µ9'0 #"53%'0 -0.61%. 

J1,*',%/4#, 5,#1 0 #"53%'0 ,0= E#$#'2(;A= (*1#/ H(,/2A ,5,( 2#/ 0 µ9'0 #"53%'0 ,0= 

P(;,9$#= (*1#/ H(,/2A 2#/ )&$: ',% 0.11%.  @-6/',# 3/#"*',:'#1 5,/ #;,A 0 '49'0 

A,#1 /'4;$5,($0 #"5 %"%/%3A"%,( -66% .(;)-$/ ';1#66#'5µ(1:1 0µ($71 ,0= 

(?3%µ-3#= 2#/ A,#1 #25µ0 "/% 91,%10 '( µ/2$%& 2#/ µ('#*%; µ()9H%;= ("/4(/$A'(/=, 

2#H7= 0 ("(13;,/2A ';µ"($/8%$- ,:1 µ(µ%1:µ91:1 ("(13;,71 (*1#/ ,%;6-4/',%1 91#= 

"#$-)%1,#= % %"%*%= ';µ?-66(/ ',% "#$#"-1: 8#/15µ(1%. J;,5 ';µ?#*1(/ 2#H7= %/ 

µ(µ%1:µ91%/ ("(13;,9= (*1#/ "/% ("/$("(*= ',01 "760'0 µ(,%471 ,0 P(;,9$#, /3/#*,($# 

5,#1 94%;1 "$%0)0H(* #$10,/2- 19# )/# ,01 #)%$- ,% I#??#,%2&$/#2%. 
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Anup Agrawal, Kishore Tandon (1994),  

“Anomalies or illusions? Evidence from stock markets in eighteen countries”   

  O/ Agrawal 2#/ Tandon (+9,#'#1 5 ("%4/2- 8#/15µ(1# -#1#µ('- ,%;= 2#/ ,% 

8#/15µ(1% ,0= 0µ9$#= ,0= (?3%µ-3#=- )/# 18 47$(=, %/ %"%*(= #"%,(6%&1,#/ #"5 392# 

(;$:"#C29= (G96)/%, F#66*#, P#1*#, F($µ#1*#, D,#6*#, X%;+(µ?%&$)%, O66#13*#, 

I%;03*#, >6?(,*# 2#/ !1:µ91% G#'*6(/%), ,$(/= #'/#,/29= ( Hong-Kong, D#":1*#, 

I/)2#"%&$0), 3&% 47$(= ,0= X#,/1/2A= Jµ($/2A= (G$#./6*# 2#/ @(+/25) 2#/ ,96%=, ,%1 

S#1#3-, ,01 J;',$#6*# 2#/ ,0 W9# \06#13*#. ! #)%$- µ(,%471 #;,71 ,:1 4:$71 

µ#.*µ( ,01 #)%$- ,:1 !1:µ91:1 E%6/,(/71 Jµ($/2A=  #"%,(6%&1 ,% 95% ,0= #)%$-= 

µ(,%471 "#)2%'µ*:=. >/3/25,($#, (+9,#'#1 ,/= 0µ($*'/(= #"%35'(/=, ,/= %"%*(= 96#?#1 

)/# ,/= 373(2# #"5 ,/= 3(2#%2,7 47$(=, #"5 ,%;= Financial Times ,%; X%13*1%; )/# ,01 

"($*%3% 1971 µ( 1987, (17 )/# ,/= ;"56%/"(= 47$(= (G$#./6*#, X%;+(µ?%&$)%, @(+/25, 

W9# \06#13*#, >6?(,*# 2#/ !1:µ91% G#'*6(/%) #"’(;H(*#= #"5 ,# 4$0µ#,/',A$/- ,%;=. 

 

  O/ 3&% ($(;10,9= "$%2(/µ91%; 1# (69)+%;1 ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= 

(?3%µ-3#= ',% 3(*)µ# ,%;=, 306#3A 2#,- "5'% 0 µ9'0 #"53%'0 (*1#/ *3/# )/# 2-H( 

0µ9$# ,0= (?3%µ-3#=, 4$0'/µ%"%*0'#1 ,01 #256%;H0 (+*':'0 "#6/13$5µ0'0=:  

 

Rt = #1D1t + #2D2t + #3D3t + #4D4t + #5D5t + et 

 

5"%; Rt = #"53%'0 ,%; 3(*2,0 )/# ,01 0µ9$# t (#"5 ,01 0µ9$# t-1 µ94$/ ,01 0µ9$# t), D1t 

= 0 R(;3%µ#,#?60,A )/# ,0 P(;,9$# (5"%; D1t  = 1, #1 0 "#$#,0$%&µ(10 µ9$# t (*1#/ 0 

P(;,9$#, #66/7= D1t  = 0), D2t = R(;3%µ#,#?60,A )/# ,01 K$*,0 (5"%; D2t  = 1, #1 0 

"#$#,0$%&µ(10 µ9$# t (*1#/ 0 K$*,0, #66/7= D2t  = 0) 26"., ut = % 3/#,#$#2,/25= 5$%= 

2#/ ,96%= #1,…., #5 = %/ ';1,(6(',9= ';'49,/'0= %/ %"%*%/ #1,/"$%':"(&%;1 ,0 µ9'0 

#"53%'0 )/# P(;,9$# 9:= E#$#'2(;A. 



92 

 

 

 I&µ8:1# µ( ,# #"%,(69'µ#,#, 0 µ03(1/2A ;"5H('0 )/# ,01 /'5,0,# µ(,#+& ,:1 

#"%35'(:1 56:1 ,:1 0µ($71 ,0= (?3%µ-3#= #"%$$*",(,#/ µ( ("*"(3% '0µ#1,/25,0,#= 

5%, 306#3A '( 56(= ,/= 47$(=, )()%15= "%; ;"%30671(/ ,01 91,%10 &"#$+0 ,%; 

8#/1%µ91%; ,0= 0µ9$#= ,0= (?3%µ-3#=. G$A2#1 5,/ %/ #"%35'(/= ,0= E#$#'2(;A= (*1#/ 

µ()-6(= 2#/ '0µ#1,/2- H(,/29= )/# 56(= "($*"%; ,/= 47$(=, (17 )/# ,/= P(;,9$(= '( 

3(2#,$(*= 47$(= "#$%;'/-.%1,#/ #$10,/29= #"%35'(/=, #"5 ,/= %"%*(= µ51% '( (",- (*1#/ 

',#,/',/2- '0µ#1,/29=. J+*.(/ 1# '0µ#/:H(* 5,/ ?$9H02#1 #$10,/29= µ9'(= #"%35'(/= 

)/# ,01 K$*,0 '( 373(2# 47$(= %/ %"%*(= A,#1 2#/ ',#,/',/2- '0µ#1,/29= '( %2,7 #"5 

#;,9=. >"/"69%1, %/ #"%35'(/= ,0= K$*,0= (*1#/ 4#µ065,($(= #"5 #;,9= ,0= P(;,9$#= '( 

%2,7 47$(=. I;1%6/2-, "#$#,0$AH02( 91# /'4;$5 8#/15µ(1% ,0= K$*,0= '( "%669= 

47$(= '( #1,*H('0 µ( ,% 8#/15µ(1% ,0= P(;,9$#= ,% %"%*% 3/#"/',7H02( ',/= !EJ 2#/ 

'( %$/'µ91(= -66(= 47$(=.  

 

  E#$-6606#, "#$#,A$0'#1 µ()-6(= H(,/29= #"%35'(/= ,/= E#$#'2(;9= 2#/ ,/= K(,-$,(= 

',/= "($/''5,($(= 47$(=, )()%15= "%; ';µ8:1(* µ( "$%0)%&µ(1(= µ(69,(= ',/= !EJ. 

J;,5 "%; %;'/#',/2- "#$#,A$0'#1 A,#1 4#µ069= 2#/ #$10,/29= #"%35'(/= ',% "$7,% 

µ/'5 ,0= (?3%µ-3#= (P(;,9$# – K$*,0) 2#/ ;R06- H(,/29= ',% ;"56%/"% µ/'5 (K(,-$,0 – 

E#$#'2(;A) )/# 56(= '4(351 ,/= 47$(= ,%; 3(*)µ#,%=. K96%=, "#$#,0$AH02#1 

#';1AH/',# 4#µ069= #"%35'(/= ,/= P(;,9$(= %/ %"%*(= #2%6%;H%&'#1 µ/# (?3%µ-3# 

2#,- ,01 %"%*# '0µ(/7H02( ",7'0 ',01 #)%$- 2#/ P(;,9$(= µ( H(,/29= #"%35'(/= 5,#1 

"$%0)%&1,#1 (?3%µ-3# 2#,- ,01 %"%*# ;"A$+( -1%3%= ,0= #)%$-=. 

 

M. Dubois, P.Louvet (1995),  

“The day-of-the-week effect: The international evidence” 

  O/ Dubois 2#/ Louvet ($(;1%&1 ,% 8#/15µ(1% '( 11 ';1%6/2- 3(*2,(= #"5 9 47$(= 

(S#1#3-, !EJ, D#":1*#, !ong-Kong, A;',$#6*#, F($µ#1*#, F#66*#, !1:µ91% 

G#'*6(/%, >6?(,*#) )/# ,01 "($*%3% 1969 – 1992 µ( "#$#µ(,$/2- 2#/ µ0-"#$#µ(,$/2- 
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,(',. O/ 3(*2,(= "%; 4$0'/µ%"%/%&1,#/ ',0 ';)2(2$/µ910 µ(69,0 (*1#/ 

#1,/"$%':"(;,/2%* ,0= 2-H( #)%$-= 2#/ (28$-.%;1 "($*"%; ,% 85% ,0= "#)25'µ/#= 

2(8#6#/%"%*0'0= ',% ,96%= ,%; 1992.  

 

  O/ ($(;10,9= ?$*'2%;1 #$10,/29= #"%35'(/= ,0 P(;,9$# 2#/ H(,/29= ,01 K(,-$,0 2#/ 

,01 E#$#'2(;A. I,% 4$0µ#,/',A$/% ,0= D#":1*#= 2#/ ,0= J;',$#6*#=, "#$#,0$%&1,#/ 

#$10,/29= #"%35'(/= ,01 K$*,0 )/# 560 ,01 "($*%3%, (&$0µ# '&µ8:1% µ( #;,- ,:1 Jaffe 

2#/ Westerfield. >1,%&,%/=, ,01 ,(6(;,#*# ;"%"($*%3% (1989 9:= 1992), 2#,- ,01 %"%*# 

,% 4$0µ#,/',A$/% ,%; K52/% "#$9µ(1( 26(/',5 ,% I-??#,%, %/ #$10,/29= #"%35'(/= 

µ(,#,%"*.%1,#/ ,0 P(;,9$#. I&µ8:1# 5µ:= µ( ,# µ0-"#$#µ(,$/2- ,(',, 0 P(;,9$# (*1#/ 

0 0µ9$# ,0= (?3%µ-3#= µ( ,0 4#µ065,($0 #"53%'0 µ51% )/# ,/= !EJ 2#/ ,% !1:µ91% 

G#'*6(/%, (17 #;,5 /'4&(/ ,01 K$*,0 )/# ,/= ;"56%/"(= 47$(=.  

 

  K96%=, %/ Dubois 2#/ Louvet ("/'0µ#*1%;1 ":= (-1 /'4&(/ 5,/ %/ ("(13;,9= (*1#/ 

6/)5,($% 3$#',A$/%/ ,0 P(;,9$#, 5":= 94%;1 ;"%',0$*+(/ 2-"%/%/ µ(6(,0,9=, ,5,( *':= 

,% 8#/15µ(1% ,0= P(;,9$#= 1# '4(,*.(,#/ µ( ,01 #1(6#',/25,0,# ,0= .A,0'0=. 

 

Panayotis Alexakis, Manolis Xanthakis (1995), 

“Day of the week effect on the Greek stock market” 

  H µ(69,0 ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= (?3%µ-3#= )/# ,% Y$0µ#,/',A$/% JH0171 

2#H;',9$0'( 1# +(2/1A'(/, 2#H7= 0 "$7,0 )1:',A 30µ%'/(;µ910 µ(69,0 

"$#)µ#,%"%/AH02( µ56/= ,% 1995 #"5 ,%;= J6(+-20 E. 2#/ ]#1H-20 >µ., %/ %"%*%/ 

94%;1 3/#,(69'(/ 2#/ "$5(3$%/ ,%; Y.J.J. 

 

  O/ J6(+-20= 2#/ ]#1H-20= "#$#,A$0'#1 ,0 ';µ"($/8%$- ,%; Y$0µ#,/',0$*%; J+/71 

,:1 JH0171 := "$%= ,% 8#/15µ(1% ,0= 0µ9$#= ,0= (?3%µ-3#=. ! "($*%3%= #1#8%$-= 

,%;= A,#1 #"5 ,%1 D#1%;-$/% ,%; 1985 := ,%1 <(?$%;-$/% ,%; 1994 ,01 %"%*# 2#/ 
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3/#*$('#1 '( 3&% ;"%"($/53%;= (1985-1987 2#/ 1988-1994). O 3(*2,0= "%; 

4$0'/µ%"%*0'#1 A,#1 % 3(*2,0= ,/µ71 µ(,%471 ,%; 291,$%; 4$0µ#,%%/2%1%µ/271 

'"%;371 ,%; E#1("/',0µ*%; JH0171 (C.F.S.), 2#H7= % )(1/25= 3(*2,0= ,%; Y.J.J. 

H(:$AH02( 5,/ µ($%60",(* ;"9$ ,:1 ,$#"(.71. K% µ%1,96% ("(+($)#'*#= ,:1 ',%/4(*:1 

A,#1 ,%; ,&"%; ARCH – MD. 

 

  @(,- #"5 µ/# '&1,%µ0 "($*60R0 ,%; 8#/1%µ91%; ',/= 3/(H1(*= #)%$9= "#$%;'*#'#1 

2-"%/# '0µ#1,/2- H('µ/2- 2#/ $;Hµ/',/2- "$%?6Aµ#,# "%; (*4( ,% Y.J.J. "$/1 ,% 1988. 

K# /3/#*,($# #;,- 4#$#2,0$/',/2- A,#1, '&µ8:1# "-1,# µ( ,%;= ($(;10,9=, 2#/ 0 #/,*# 

,0= #';1AH/',0= ';µ"($/8%$-= ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= (?3%µ-3#= ,%; 

(6601/2%& 4$0µ#,/',0$*%; '( '49'0 µ( ,/= +91(= #)%$9=. @(,- ,% 19% 2#1%1/'µ5 ,%; 

4$0µ#,/',0$*%; ,% 1988 H# "($*µ(1( 2#1(*= 0 ';µ"($/8%$- ,%; Y.J.J. 1# #2%6%;HA'(/ 

(2(*10 ,:1 7$/µ:1 µ()-6:1 #)%$71. 

 

  K# ';µ"($-'µ#,# ,0= 9$(;1#= 8#*1(,#/ 1# 3/2#*:'#1 ,%;= ';))$#8(*= ,0= 2#H7= 

"$-)µ#,/ ;"A$+#1 µ()-6(= 3/#8%$9= ',0 µ9'0 #"53%'0 2-H( 0µ9$#= "$/1 2#/ µ(,- ,01 

(8#$µ%)A ,:1 19:1 2#1%1/'µ71 ',% Y.J.J. J1#6;,/25,($#, 0 P(;,9$# #"5 91,%1# 

H(,/2A 0µ9$# 2#,960+( #$10,/2A, 5":= 2#/ ',# 3&% "($/''5,($# 3/(H1A 4$0µ#,/',A$/#. 

! K$*,0 A,#1 ",:,/2A 2#/ ',/= 3&% ;"%"($/53%;= #66- 2;$*:= 2#,- ,01 "$7,0 

;"%"($*%3%, 0 K(,-$,0 2#/ 0 E9µ",0 A,#1 µ(,$*:= #1%3/29= 0µ9$(= 2#/ ',/= 3&% 

;"%"($/53%;= (17 0 E#$#'2(;A ;"A$+( 0 µ9$# µ( ,0 µ()#6&,($0 -1%3%, )()%15= "%; 

(*1#/ ';µ?#,5 µ( ,01 "%$9/# ,:1 3/(H171 2(8#6#/#)%$71. 

 

Recep Bildik (1999),  

“Are calendar anomalies still alive?: Evidence from Istanbul Stock Exchange” 

  E%669= 8%$9= ';µ?#*1(/ 3/-8%$# ("%4/2- 8#/15µ(1# ,# %"%*# 94%;1 2#,#)$#8(* 2#/ 

#1#6;H(* '( µ(69,(= 1# (+#'H(1%&1 A 1# "#&%;1 1# ;8*',#1,#/. O Schwert (2001) 93(/+( 

5,/ 3/-8%$(= #1:µ#6*(= (';µ"($/6#µ?#1%µ91%; ,%; 8#/1%µ91%; ,%; '#??#,%2&$/#2%; 



95 

 

2#/ ,%; µ()9H%;=) 94%;1 (+#8#1/',(* A 94%;1 #,%1*'(/ #"5 ,01 "$7,0 8%$- "%; 

2#,#)$-80'#1 ,% 1980. O Recep Bildik (+9,#'( 56%;= ,%;= ,&"%;= ,:1 ("%4/271 

8#/1%µ91:1 µ( '2%"5 1# ($(;1A'(/ #1 ;"-$4%;1 #25µ0 %/ 0µ($%6%)/#29= #1:µ#6*(=, %/ 

%"%*(= µ#$,;$%&1 ,01 &"#$+0 #1#"%,(6('µ#,/2A= #)%$-=. ! (2µ(,-66(;'0 ,:1 

8#/1%µ91:1 #"5 ,%;= 2($3%'25"%;= %30)(* ',01 (+#'H91/'0 #;,71 2#/ 2#,- ';19"(/# 

',01 µ(,#,$%"A ,0= #)%$-= '( "($/''5,($% #"%,(6('µ#,/2A. >-1 5µ:= (+#2%6%;H%&1 

1# ;8*',#1,#/ ,5'% '( ',#,/',/25 5'% 2#/ '( %/2%1%µ/25 ("*"(3% '0µ#*1(/ 5,/ 3(1 

µ"%$%&1 1# ,# (2µ(,#66(;,%&1 %/ ("(13;,9= 2#/ ';1("7= 3(1 (*1#/ %/2%1%µ/2- 

'0µ#1,/2-.  

  @9'# '’#;,5 ,% "6#*'/% ($(;1AH02( 0 &"#$+0 0µ($%6%)/#271 #1:µ#6/71 "%; (*4#1 

3/#"/',:H(* "#6/5,($# ',/= #1#",;''5µ(1(= #)%$9= 2#H7= ("*'0= 2#/ 0 &"#$+0 

#'H(1%&= µ%$8A= ,0= #"%,(6('µ#,/25,0,#= ,0= #)%$-=. J+*.(/ 1# '0µ(/:H(* 5,/ (*1#/ 0 

"$7,0 µ(69,0 "%; #1#6&(/ 3/-8%$# (*30 0µ($%6%)/#271 #1:µ#6/71 54/ µ51% "-1: ',/= 

#"%35'(/= ,:1 µ(,%471 #66- 2#/ ',/= ';1#66#)9= "%; "$#)µ#,%"%/%&1,#/ ',% 

4$0µ#,/',A$/% ,0= K%;$2*#= (Istanbul Stock Exchange). 

   J1#6;,/25,($#, % Recep Bildik  µ(69,0'( ,% 3(*2,0 ,%; 4$0µ#,/',0$*%; ,0= K%;$2*#= 

(Istanbul Stock Exchange’s Composite Index) #"5 ,/= 2 D#1%;#$*%;, 1988 µ94$/ ,/= 15 

D#1%;#$*%;, 1999 2#/ ("*'0= )/# ,/= "($/53%;= O2,7?$/%= 1990 9:= D#1%;-$/%= 1999, 

O2,7?$/%= 1990 9:= D%&6/%= 1994 2#/ D%&6/%= 1994 9:= D#1%;-$/%= 1999. O 65)%= 

3/#4:$/'µ%& ,0= ';1%6/2A= "($/53%; '( ;"%"($/53%;= 9)/1( "$%2(/µ91%; #1 

3/#"/',:H%&1 ,;451 ("/3$-'(/= ,:1 #66#)71 ',/= µ(H53%;= 3/#2#1%1/'µ%& "%; 9)/1#1 

,% 1990 2#/ ,% 1994. 

  I;)2(2$/µ91#, %/ 2#H0µ($/19= #"%35'(/= ;"%6%)*.%1,#/ := 0 ("* ,%/= (2#,5 

6%)#$/Hµ/2A 3/#8%$- ,0= ,/µA= 26(/'*µ#,%= ,%; 3(*2,0 #"5 ,01 ,/µA 26(/'*µ#,%= ,0= 

"$%0)%&µ(10= 0µ9$#=, 306#3A: 

rt  = ln(vt / vt- 1)*100  

 

5"%;, rt = 0 ("* ,%/= (2#,5 #"53%'0 µ/#= µ(,%4A= ,%; 3(*2,0 100 ,%; ISE 2#,- ,01 0µ9$# 

t, ,  vt = 0 ,/µA 26(/'*µ#,%= µ/#= µ(,%4A= ,01 0µ9$# t, vt- 1 = 0 ,/µA 26(/'*µ#,%= ,0= 
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µ(,%4A= 2#,- ,01 "$%0)%&µ(10 0µ9$# (t-1). 

 

  E$%2(/µ91%; 1# )*1(/ 96()4%= )/# ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= 

(?3%µ-3#= ',/= #"%35'(/= ,:1 µ(,%471 2#/ ',%1 5)2% ';1#66#)71 , 4$0'/µ%"%/(*,#/ ,% 

#256%;H% µ%1,96% "#6/13$5µ0'0=: 

 

rt = D1)1 + )2D2t + )3D3t + )4D4t + )5D5t + (t 

 

5"%;, rt = 0 #"53%'0 µ/#= µ(,%4A= ,%; 3(*2,0 ,01 0µ9$# t, D1, D2, D3, D4, D5, = %/ 

R(;3%µ(,#?60,9= )/# ,/= 0µ9$(= P(;,9$#, K$*,0, K(,-$,0, E9µ",0 2#/ E#$#'2(;A 

#1,*',%/4#, D1t = 0 R(;3%µ(,#?60,A )/# ,01 P(;,9$#, #1 0 0µ9$# t (*1#/ P(;,9$#, 

#66/7= µ0391, )t = ';1,(6(',A= ';'49,/'0= ,:1 #1#µ(15µ(1:1 µ9':1 #"%35'(:1 )/# 

P(;,9$# µ94$/ E#$#'2(;A, (t = ,% ,;4#*% '8-6µ# )/# ,01 0µ9$# t 2#/ t = 1,……,T. 

 

  A;,5 ,% %"%*% (69)4(,#/ (*1#/ 0 /'5,0,# ,:1 µ9':1 #"%35'(:1 ,:1 µ(,%471 )/# 56(= 

,/= µ9$(= ,0= (?3%µ-3#=. J1 0 ;"5H('0 #"%$$/8H(* '0µ#*1(/ 5,/ ;"-$4(/ 91,%10 

3/#,#$#4A 2#,- ,/= 0µ9$(= ,0= (?3%µ-3#=. J1 0 #1#µ(15µ(0 #"53%'0 (*1#/ *3/# )/# 2-H( 

0µ9$# ,0= (?3%µ-3#=, %/ ';1,(6(',9= ';'49,/'0= )1,….,)5 H# (*1#/ 2%1,- ',% µ0391 2#/ 

,% F-statistc ,% %"%*% µ(,$- ,0 '0µ#1,/25,0,# ,:1 R(;3%µ(,#?60,71 H# 3(*+(/ 5,/ (*1#/ 

µ0-',#,/',/2- '0µ#1,/29=. E#$-6606# µ( ,% F-test 4$0'/µ%"%/AH02( % µ0 "#$#µ(,$/25= 

96()4%= Kruskal-Wallis )/# 1# (69)+(/ ,01 /'5,0,# ,:1 3/#8%$71 2#H7= 2#/ % 96()4%= 

Levene )/# 1# (69)+(/ ,01 /'5,0,# ,:1 3/#2;µ-1'(:1 ,:1 3/#8%$71 "%; 94%;1 

4$0'/µ%"%/0H(* (85'%1 %/ #"%35'(/= ,:1 µ(,%471 3(1 2#,#19µ%1,#/ 2#1%1/2-.  

 

  K# ';µ"($-'µ#,# ',# %"%*# 2#,960+( % µ(6(,0,A= (*1#/ ":= )/# %65260$% ,% 

3/-',0µ# 1988 µ( 1999, 0 E#$#'2(;A 94(/ ,01 ;R065,($0 #"53%'0, 0 K$*,0 (*1#/ 0 
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µ510 0µ9$# µ( µ9'0 #"53%'0 #$10,/2A 2#/ 0 3/#2&µ#10 ,0= P(;,9$#= (*1#/ µ()#6&,($0 

2#,- 35% #"5 #;,A ,:1 6%/"71 0µ($71 ,0= (?3%µ-3#=. S#,- ,01 "($*%3% 1990 µ( 

1999, %/ #"%35'(/= ,0= K(,-$,0= 2#/ ,0= E#$#'2(;A= A,#1 %/ ;R065,($(=, (17 ,0= 

P(;,9$#= 2#/ ,0= K$*,0= A,#1 4#µ065,($(= 2#/ #$10,/29=. K# #"%,(69'µ#,# ,0= 

#1-6;'0= )/# ,# 9,0 1990 µ( 1994 A,#1 "#$5µ%/#. K96%=, 2#,- ,01 "($*%3% 1994 µ( 

1999 ,0 3(&(,$0 ;R065,($0 µ9'0 #"53%'0 µ(,- ,01 E#$#'2(;A '0µ(*:'( 0 E9µ",0 

(2#/ 54/ 0 K(,-$,0), 0 #"53%'0 ,0= K$*,0= #;+AH02( (6#8$7=, (17 ,0= P(;,9$#= 

µ(/7H02( "($#/,9$:. F/# 56(= ,/= "($/53%;= 0 µ()#6&,($0 3/#2&µ#1'0 (µ8#1*',02( ,0 

P(;,9$# 2#/ 0 µ/2$5,($0 ,01 E#$#'2(;A. 

    

 T .C. Mills, C. Siriopoulos, R. N. Markellos, D. Harizanis (2000), 

“Seasonality in the Athens stock exchange”    

  K% 2000 30µ%'/(&H02( µ/# µ(69,0 ,(''-$:1 #1#6;,71 )/# ,% Y.J.J. O/ ($(;10,9= 

A,#1 %/ Mills, Siriopoulos, Markellos 2#/ Harizanis 2#/ ($(&10'#1 ,% 8#/15µ(1% ,0= 

0µ9$#= ,0= (?3%µ-3#= )/# ,% 3/-',0µ# #"5 ,%1 O2,7?$/% ,%; 1986 µ94$/ ,%1 J"$*6/% 

,%; 1997. K% 3(*)µ# ,%;= A,#1 0 "%$(*# ,%; )(1/2%& 3(*2,0 ,%; 4$0µ#,/',0$*%; )/# ,% 

"#$#"-1: 3/-',0µ# #66- 2#/ %/ ,/µ9= ,0= 2-H( µ(,%4A= ,%; )(1/2%& 3(*2,0 +(4:$/',-. 

J+*.(/ 1# '0µ(/:H(* 5,/ ,01 "($*%3% (2(*10 % 3(*2,0= #"%,(6%&1,#1 #"5 60 µ(,%49=.  

 

  ! µ9H%3%= ("(+($)#'*#= ,%; 3(*)µ#,%= "%; 4$0'/µ%"%/AH02( A,#1 0 )$#µµ/2A 

"#6/13$5µ0'0 µ( ,0 4$A'0 R(;3%µ(,#?60,71, '&µ8:1# µ( 3&% µ%1,96# "%; "$7,%= 

(/'A)#)( % French (1980), ,01 ;"5H('0 ,:1 ';1#66#'5µ(1:1 0µ($71 (trading time 

hypothesis) 2#/ ,01 ;"5H('0 ,:1 0µ($%6%)/#271 0µ($71 (calendar time hypothesis). 

E$%2(/µ91%; 1# (6()4H(* 0 ;"5H('0 ,:1 ';1#66#'5µ(1:1 0µ($71 (trading time 

hypothesis) 4$0'/µ%"%/(*,#/ ,% #256%;H% µ%1,96% "#6/13$5µ0'0=,  

 

Rt = #1D1t + #2D2t + #3D3t + #4D4t + #5D5t + (t 
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5"%; Rt = 0 #"53%'0 ,%; F(1/2%& P(*2,0 A ,0= µ(,%4A= "%; (+(,-.(,#/, D1t… D5t = %/ 

R(;3%µ(,#?60,9= "%; #1,/',%/4%&1 ',/= µ9$(= #"5 P(;,9$# 9:= E#$#'2(;A 2#/ 

"#*$1%;1 ,0 ,/µA 1 #1 ';µ"*",%;1 µ( ,01 0µ9$# "%; (+(,-.(,#/, 3/#8%$(,/2- "#*$1%;1 

,01 ,/µA 0, #i = 0 µ9'0 #"53%'0 )/# 2-H( 0µ9$# ,0= (?3%µ-3#= 2#/ ,96%= (t = % 

3/#,#$#2,/25= 5$%= ,0= (+*':'0= "#6/13$5µ0'0=. I;)2(2$/µ91# (69)4(,#/ 2#,- "5'% 0 

µ9'0 #"53%'0 (*1#/ *3/# )/# 56(= ,/= 0µ9$(= ,0= (?3%µ-3#=. 

 

J1,*',%/4#, "$%2(/µ91%; 1# (6()4H(* 0 ;"5H('0 "#$#):)A= ,:1 #"%35'(:1 "%; 

?#'*.%1,#/ '( 0µ($%6%)/#29= 0µ9$(=  (calendar time hypothesis) 4$0'/µ%"%/(*,#/ ,% 

#256%;H% µ%1,96% "#6/13$5µ0'0=, 

 

Rt = 3#1 D1t+ #2D2t + #3D3t + #4D4t + #5D5t + (t 

 

5"%; Rt = 0 #"53%'0 ,%; F(1/2%& P(*2,0 A ,0= µ(,%4A= "%; (+(,-.(,#/, D1t… D5t = %/ 

R(;3%µ(,#?60,9= "%; #1,/',%/4%&1 ',/= µ9$(= #"5 P(;,9$# 9:= E#$#'2(;A 2#/ 

"#*$1%;1 ,0 ,/µA 1 #1 ';µ"*",%;1 µ( ,01 0µ9$# "%; (+(,-.(,#/, 3/#8%$(,/2- "#*$1%;1 

,01 ,/µA 0, #i = 0 µ9'0 #"53%'0 )/# 2-H( 0µ9$# ,0= (?3%µ-3#= 2#/ ,96%= (t = % 

3/#,#$#2,/25= 5$%= ,0= (+*':'0= "#6/13$5µ0'0=. I;)2(2$/µ91# (69)4(,#/ 2#,- "5'% 0 

µ9'0 #"53%'0 ,0= P(;,9$#= (*1#/ ,$(/= 8%$9= µ()#6&,($0 #"5 ,0 µ9'0 #"53%'0 ,:1 

;"%6%*":1 0µ($71 ,0= (?3%µ-3#=. 

 

  To ';µ"9$#'µ# ',% %"%*% 2#,960+#1 %/ ($(;10,9= A,#1 (+#/$(,/2- (13/#89$%1. 

>/3/25,($#, % )(1/25= 3(*2,0= ,%; Y.J.J. 8#*1(,#/ 1# #1(?#*1(/ '( µ()-6% ?#Hµ5 2-H( 

E#$#'2(;A 2#/ 1# ;"%4:$(* 2-H( K(,-$,0. Nµ:=, 0 #1-6;'0 2-H( µ(,%4A= ,%; 3(*2,0 

+(4:$/',- 93(/+( 5,/ ,/= E#$#'2(;9= (µ8#1*.(/ -1%3% µ51% ,% 42% ,:1 µ(,%471, ,/= 

K(,-$,(= ;"%4:$(* µ56/= ,% 5% ,:1 µ(,%471 2#/ ,/= K$*,(= ,% 15%. 
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  I( µ/# "$%'"-H(/# 1# (+0)A'%;1 ,# ';µ"($-'µ#,- ,%;=, %/ #1#6;,9= 2#,960+#1 ',% 

';µ"9$#'µ# 5,/ 560 0 "%$(*# ,0= #)%$-= 3(1 ';µ?#3*.(/ #"#$#*,0,# µ( ,01 "%$(*# ,%; 

)(1/2%& 3(*2,0 ,%; Y.J.J. Q"A$4#1 µ56/= 4 (,#/$(*(= (>.K.>., K$-"(.# >$)#'*#=, 

JLPHA Bank 2#/ >6601/2A >,#/$(*# >µ8/#67'(:=) %/ %"%*(= #"%,(6%&'#1 "%'%',5 

µ()#6&,($% ,%; 30% ,%; 3(*2,0 2#/ %/ %"%*(=, (85'%1 2/1%&1,#1 "$%= ,01 *3/# 

2#,(&H;1'0, "#$9';$#1  560 ,01 (/251# ,0= #)%$-=, #1(+-$,0,# #"5 ,01 "%$(*# ,:1 

-66:1 µ(,%471. ! #1,*H(,0 #;,A 2#,(&H;1'0 ,:1 ,(''-$:1 µ()#6&,($:1 (,#/$(/71 ,%; 

Y.J.J. '( '49'0 µ( ,/= ;"56%/"(= µ"%$(* ("%µ91:= 1# (+0)A'(/ ,# #1,/8#,/2- 

';µ"($-'µ#,# ,0= µ(69,0=. K96%=, '( %,,/ #8%$- ,01 ",7'0 ,0= K$*,0=, )()%15= "%; 

("*'0= "#$#,0$AH02( #"5 ,%;= #1#6;,9=, #"%35H02( ',01 2#H;',9$0'0 ,:1 ("(13;,71 

1# #1,/3$-'%;1 ',/= #$10,/29= (/3A'(/= "%; #1#2%/171%;1 ,% I#??#,%2&$/#2% %/ 

(,#/$(*(=. 

 

James M. Steeley (2001),  

“Anote on information seasonality and the disappearance of the weekend effect in the 

U.K. stock market” 

  O Steeley 92#1( µ/# 9$(;1# '4(,/2- µ( ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= P(;,9$#= ',% 

4$0µ#,/',A$/% ,0= @()-60= G$(,#1*#=. M= 3(*2,0 – ?#$5µ(,$% 4$0'/µ%"%*0'( ,% 

FTSE-100 ,%; 4$0µ#,/',0$*%; ,%; X%13*1%; )/# ,01 "($*%3% J"$*6/%= 1991 – @-/%= 

1998, 94%1,#= ';1%6/2- 1803 "#$#,0$A'(/=. O ($(;10,A= 47$/'( ,/= "#$#,0$A'(/= '( 

3&% µ()-6(= 2#,0)%$*(=. I,/= "#$#,0$A'(/= "%; #1#89$%1,#/ '( #1%3/2A #)%$- 2#/ '( 

#;,9= "%; #1#89$%1,#/ '( ",:,/2A 2#H7= 2#/ ',/= "#$#,0$A'(/= "%; 

"$#)µ#,%"%/AH02#1 ,/= 0µ($%µ01*(= #1#2%*1:'0= 2-"%/:1 '0µ#1,/271 

µ#2$%%/2%1%µ/271 µ()(H71 (#1($)*#, "60H:$/'µ5= 2.6.".) #66- 2#/ '( #;,9= "%; 3(1 

;"A$4#1 "#$5µ%/(= #1#2%/17'(/=. 
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  K# ';µ"($-'µ#,# ,0= 9$(;1-= ,%; A,#1 ,# #256%;H#: K% )(1/25 ';µ"9$#'µ# A,#1 5,/ 

,01 (+(,#.5µ(10 "($*%3% ,% 8#/15µ(1% ,0= 0µ9$#= ,0= (?3%µ-3#= 8#/15,#1 5,/ (*4( 

(26(*R(/. Nµ:=, 5,#1 3/#/$9H02( ,% 3(*)µ# '( µ9$(= µ( #$10,/29= 2#/ µ9$(= µ( H(,/29= 

#"%35'(/=, ,% 8#/15µ(1% ,0= P(;,9$#= 8-102( 91,%1# ',/= 0µ9$(= ,0= ",7'0= 2#/ 3(1 

;"A$4( 2#H56%; ',/= #1%3/29= ';1(3$/-'(/=. >"*'0=, '( %,,/ #8%$- ,# µ#2$%%/2%1%µ/2- 

µ()9H0, "#$#,0$AH02( µ()-60 ';)291,$:'0 #1#2%/17'(:1 ,/= 0µ9$(= K$*,0 := 

E9µ",0, #1#2%/17'(/= %/ %"%*(= (*4#1 := ';19"(/# ,01 #)%$- µ(,%471 #"5 ,%;= 

("(13;,9=. K% )()%15= #;,5 (*4( := #"%,96('µ# ,0 P(;,9$#, 5"%; 3(1 ;"A$4#1 

'0µ#1,/29= #1#2%/17'(/= 2#/ %/ ("(13;,9= (*4#1 #"%2%µ*'(/ 29$30 ,/= "$%0)%&µ(1(= 

0µ9$(=, 1# )*1%1,#/ µ#./29= ":6A'(/= µ(,%471. >+(,-.%1,#= ,0 ';13;#'µ910 ("*3$#'0 

#1%3/2A= - ",:,/2A= #)%$-= 2#/ 0µ($71 &"#$+0= A µ0 #1#2%/17'(:1 % ($(;10,A= 

2#,960+( ',% ';µ"9$#'µ# 5,/ 5'% "/% ",:,/2A (*1#/ 0 #)%$- 2#/ 5'% 6/)5,($# 19# 

'4(,/2- µ( ,# µ#2$%%/2%1%µ/2- µ()9H0 #1#2%/171%1,#/, ,5'% (1,%15,($# (µ8#1*.(,#/ 

,% 8#/15µ(1% ,0= P(;,9$#=. 

 

Dimitris Kenourgios, Aristeidis Samitas (2008),  

“The day of the week effect patterns on stock market return and volatility: Evidence for 

the Athens Stock Exchange”   

  O/ kenourgios 2#/ Samitas ($(;1%&1 ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= 

(?3%µ-3#= ',/= #"%35'(/= 2#/ ,0 µ(,#?60,5,0,# ,:1 µ(,%471 ,%; Y$0µ#,/',0$*%; 

JH0171. K% .0,%&µ(1% A,#1 1# "$%'3/%$/',(* 2#,- "5'% ;"-$4%;1 3/#2;µ-1'(/= ',0 

µ(,#?60,5,0,# ,:1 #"%35'(:1 ,:1 µ(,%471 2#H7= ("*'0= #1 µ*# ;R06A (4#µ06A) 

#"53%'0 '4(,*.(,#/ µ( µ*# ;R06A (4#µ06A) µ(,#?60,5,0,# '( 3(3%µ91% 4$51%. 

P(3%µ91%; 6%/"51 5,/ µ"%$%&1 1# "$%'3/%$/',%&1 ';)2(2$/µ91# µ%1,96# )/# ,0 

µ(,#?60,5,0,# ,:1 #"%35'(:1, #;,5 H# 'Aµ#/1( 5,/ %/ ("(13;,9= H# µ"%$%&'#1 1# 

"-$%;1 (;2%65,($# ("(13;,/29= #"%8-'(/= 5'%1 #8%$- ,01 #"53%'0 2#/ ,%1 2*13;1%. 

>2,5= #;,%& H# µ"%$%&'( 1# ,%;= ?%0HA'(/ ',01 #+/%65)0'0 (15= 4#$,%8;6#2*%;, ',01 

,/µ%65)0'0 ,:1 options #66- 2#/ ',0 3/#4(*$0'0 2/13&1%;. 
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  I2%"5= ,0= ';)2(2$/µ910= µ(69,0= A,#1 0 #"53(/+0 ,0= &"#$+0= ,%; 8#/1%µ91%; ,0= 

0µ9$#= ,0= (?3%µ-3#= ',/= #"%35'(/= ',% Y$0µ#,/',A$/% JH0171, 4$0'/µ%"%/71,#= ,0 

µ9H%3% GARCH, #66- 2#/ )/# ,/= #"%35'(/= 2#/ ,0 µ(,#?60,5,0,# ,#;,%4$51:= 

4$0'/µ%"%/71,#= ,% µ%1,96% M-GARCH. ! ';)2(2$/µ910 µ(69,0 ?#'*',02( '( 

"$%0)%&µ(1(= µ(69,(= µ( '2%"5 1# ($(;1A'(/ ,01 &"#$+0 ,%; 8#/1%µ91%; 

(8#$µ5.%1,#= ,% µ9'% 2#/ ,0 3/#2&µ#1'0 )/# µ/# 6/)5,($% #1#",;)µ910 #)%$- µ(,%471. 

>"/"69%1 (*4( := ',54% 1# #1#?#Hµ*'(/ "$%0)%&µ(1(= µ(69,(= )/# ,% 3(*2,0 

Y$0µ#,/',0$*%; JH0171 %/ %"%*(= 3(1 94%;1 ';µ"($/6-?(/ 4$%1/29= "($/53%;= µ(,#+& 

,:1 4$%1%6%)/71 1996-1997, 1# 2#6&R(/ µ*# "($*%3% 0 %"%*# "($/6#µ?-1(/ µ($/2- #"5 

,# '0µ#1,/25,($# µ#2$%%/2%1%µ/2- 2#/ "%6/,/2- )()%15,# "%; ';19?0'#1 ',01 >66-3# 

2#/ ,96%= 2#/ 1# ';µ"($/6-?(/ )()%15,# µ/2$71 #)%$71 #"5 47$(= "%; (1,-4H02#1 

"$5'8#,# ',01 >;$:"#C2A B1:'0. 

 

  O/ ($(;10,9= #'4%6AH02#1 µ( µ*# "($*%3% 0 %"%*# H(:$(*,#/ "%6& '0µ#1,/2A )/# ,% 

3(*2,0 ,%; Y$0µ#,/',0$*%; JH0171, % %"%*%= 4#$#2,0$*',02( #"5 3/(H1(*= 

%$)#1/'µ%&= := #1#",;''5µ(10 #)%$- 2#,- ,0 3/-$2(/# ,0= "$7,0= ;"%"($/53%; 

(1995-2000). ! 3(&,($0 ;"%"($*%3%= (2001-2005) 4#$#2,0$*.(,#/ #"5 3&% ?#'/2- 

)()%15,#: ,01 (*'%3% ,0= >66-3%= ',01 >;$:.710 (1/1/2001) 2#/ #"5 ,% 2001, ,01 

2#,0)%$/%"%*0'0 ,0= (6601/2A= #)%$-= µ(,%471 := #1#",;)µ910.  F/# ,0 ';66%)A 

3(3%µ91:1 "$#)µ#,%"%/AH02#1 2#H0µ($/19= "#$#,0$A'(/= #"% ,/= 2 D#1%;#$*%;, 1995 

:= ,/= 31 P(2(µ?$*%;, 2000 )/# ,% F(1/25 P(*2,0 2#/ #"5 ,/= 4 J"$/6*%;, 2001 µ94$/ ,/= 

31 P(2(µ?$*%;, 2005 )/# ,% FTSE-20 2#/ FTSE-40.  

 

  O/ "($/''5,($(= µ(69,(= "%; 94%;1 "$#)µ#,%"%/0H(* ,5'% ',01 (6601/2A 5'% 2#/ ',0 

3/(H1A #)%$- µ(,%471 µ( '2%"5 ,%1 96()4% &"#$+0= ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= 

(?3%µ-3#= 4$0'/µ%"%*0'#1 ,0 µ9H%3% (6#4*',:1 ,(,$#)71:1 µ( ,/= 2#,-6606(= 

R(;3%µ(,#?60,9=. J;,A 5µ:= 0 µ(H%3%6%)*# 94(/ 3&% µ(/%1(2,Aµ#,#. To "$7,% #8%$- 

',% ',#,/',/25 '8-6µ# ,% %"%*% ;"-$4(/ "($*",:'0 1# µ01 (*1#/ 6(;25= H5$;?%= 65): 

"$%?60µ-,:1 #;,%';'49,/'0= 2#/ (,($%'2(3#',/25,0,#=. F/’#;,5 #2$/?7= ',01 
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"#$%&'# µ(69,0 (/'-)%1,#/ 4$%1/29= ;',($A'(/= ,:1 µ(,#?60,71 ',% µ%1,96% µ( ,01 

#256%;H0 ',%4#',/2A 3/#3/2#'*#: 

 

Rt = #0 + #@@t + #KKt + #K!K!t + #FFt + 'n
i=1 #i Rt-i + (t 

 

5"%; Rt = 0 #"53%'0 ,%; 3(*2,0, @t …. Ft = %/ R(;3%µ(,#?60,9= "%; #1,/',%/4%&1 ',/= 

µ9$(= #"5 P(;,9$# 9:= E#$#'2(;A ((2,5= ,0= K(,-$,0=)  2#/ "#*$1%;1 ,0 ,/µA 1 #1 

';µ"*",%;1 µ( ,01 0µ9$# "%; (+(,-.(,#/, 3/#8%$(,/2- "#*$1%;1 ,01 ,/µA 0, #0 = 0 µ9'0 

#"53%'0 ,0= P(;,9$#=, %/ ';1,(6(',9= "#6/13$5µ0'0= #M… 

#F  = 3/#8%$- µ(,#+& ,0= µ9'0= #"53%'0= ,0= P(;,9$#= µ( ,0 µ9'0 #"53%'0 ,0= 

#1,*',%/40= 0µ9$#= ,0= (?3%µ-3#= "%; #1,/"$%':"(&%;1 2#/ ,96%= (t = % 3/#,#$#2,/25= 

5$%= ,0= (+*':'0= "#6/13$5µ0'0=. K% 3(&,($% µ(/%192,0µ# #8%$- ',% 5,/ ,# '8-6µ#,# 

3(1 (*1#/ 3/#$27= ',#H($- ',% 4$51% 2#/ )/’#;,5 ,% 65)% (8#$µ5',02( ,% µ%1,96% 

GARCH.  

 

  @9'# #"5 ,01 (µ"(/$/2A #1-6;'0 %/ 3&% ($(;10,9= 2#,960+#1 ',% ';µ"9$#'µ# ,0= 

&"#$+0= ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= (?3%µ-3#= ',/= #"%35'(/= ,:1 µ(,%471 ,%;  

F(1/2%& P(*2,0 ,%; Y$0µ#,/',0$*%; JH0171 2#,- ,01 "$7,0 ;"%"($*%3% (1995-2000), 

)()%15= "%; ';µ8:1(* µ( "$%0)%&µ(1(= µ(69,(= ,:1 J6(+-20 2#/ ]#1H-20 (1995), 

Coutts et al. (2000) 2#/ Mills et al. (2000). E"/"69%1, ("/2&$:'#1 ,01 /'4;$A #"53(/+0 

&"#$+0= ,%; 8#/1%µ91%; ,5'% )/# ,01 (+*':'0 ,0= #"53%'0= 5'% 2#/ )/# ,01 (+*':'0 

,0= µ(,#?60,5,0,#= 2#,- ,0 3/-$2(/# ,0= "($/53%; 1995-2000,  0 %"%*# ';µ8:1(* µ( ,0 

µ(69,0 ,:1 Kiymaz 2#/ Berument (2003), (17 (+#'H(1(* 2#,- ,01 3(&,($0 ;"%"($*%3% 

(2001-2005), ("/?(?#/71%1,#= "$%0)%&µ(1(= µ(69,(= "%; "$#)µ#,%"%/AH02#1 µ94$/ 2#/ 

,0 3(2#(,*# ,%; U90 '4(,/2- µ( ,01 (+#'H91/'0 A #25µ0 2#/ (+#8-1/'0 #;,%& ,%; 

8#/1%µ91%; ',/= #1(",;)µ91(= #)%$9= µ(,%471. 
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  ! ("*3$#'0 ,%; (1 65): 8#/1%µ91%; ,5'% ',/= #"%35'(/= %'% 2#/ ',0 µ(,#?60,5,0,# 

3*1(/ ,0 3;1#,5,0,# ',%;= ("(13;,9= 1# (2µ(,#66(;,%&1 ,/= ';1(4(*= #66#)9= "%; 

"$%2#6%&1,#/ ',01 #)%$-, '4(3/-.%1,#= 3/#8%$(,/29= ("(13;,/29= ',$#,0)/29= 2-H( 

8%$-. I&µ8:1# µ( ,%;= Senourgio 2#/ Samita, %/ ("(13;,9= µ"%$%&'#1 1# 

(2µ(,#66(;,%&1 ,/= (;2#/$*(= "%; "$%92;",#1 #"5 ,01 &"#$+0 ,%; 8#/1%µ91%; -5'% 

#25µ# 0 (6601/2A #)%$- µ(,%471 ?$/'25,#1 ;"5 #1-",;+0- 306#3A ,01 "($*%3% #"5 ,% 

1995 := ,% 2000. N,#1 5µ:= 0 >66-3# µ"A2( ',01 >;$:.710 2#/ 0 (6601/2A #)%$- 

µ(,%471 -$4/'( 1# H(:$(*,#/ #1(",;)µ910 (2#,- ,01 "($*%3% 2001-2005), ,% 

"$%#1#8($H91 8#/15µ(1% µ(,$/-',02(, µ( #"%,96('µ# %/ ("(13;,9= 1# µ01 µ"%$%&1 1# 

,% (2µ(,#66(;,%&1. @/# "/H#1A (+A)0'0 (*1#/ 5,/ 0 3(&,($0 ;"%"($*%3%= (2001-2005) 

';µ"*",(/ µ( ,0 H9'"/'0 2;?($10,/271 15µ:1 2#/ ;"%4$(7'(:1 '&µ8:1# µ( ,/= #$49= 

,%; OECD (OECD 1999) 2#/ ,01 #1#3/%$)-1:'0 "%; ;"A$+( ',% Y$0µ#,/',A$/% 

JH0171. >*1#/ 6%/"51 "/H#15, 560 #;,A 0 #66#)A "%; ("A6H( ',01 #)%$- 1# %3A)0'( 

',01 (+#'H91/'0 ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= (?3%µ-3#=. 

 

-B#0$3& µ)73')& +0, '# Day of the week effect 

Kie Ann Wong, Tak Kee Hui, Choy Yin Chan (1992),  

“Day – of – the –week effects: Evidence from developing stock market” 

  @/# '0µ#1,/2A µ(69,0 )/# ,/= #)%$9= ,0= J'*#= 30µ%'/(&H02( ,% 1992 #"5 ,%;= Wong, 

Hui 2#/ Chan. O/ ($(;10,9= 4$0'/µ%"%*0'#1 ,% )$#µµ/25 µ%1,96% "#6/13$5µ0'0= 2#/ 

92#1#1 ',0 ';194(/# µ0-"#$#µ(,$/2- ,(',. ! "($*%3%= ,0= 9$(;1#= A,#1 ,# 9,0 1975-

1988 2#/ %/ 47$(= "%; µ(6(,AH02#1 A,#1 0 K#C6-130, 0 K#C?-1, 0 @#6#/'*#, 0 

I/)2#"%&$0 2#/ ,% Hong – Kong. 

 

  K% ';µ"9$#'µ# ,0= ($)#'*#= ,%;= A,#1 5,/ )/# 56(= ,/= "$%#1#8($H(*'(= 47$(=, µ( 

(+#*$('0 ,01 K#C?-1 5"%; 3(1 "#$#,0$AH02( ,% 8#/15µ(1% ,0= 0µ9$#= ,0= (?3%µ-3#=, 0 

#"53%'0 ,:1 µ(,%471 ,/= E#$#'2(;9= (*1#/ H(,/2A (17 ,01 K$*,0 "#$%;'/-.(,#/ 

#$10,/2A. O/ ,$(/= ($(;10,9= "$%'"-H0'#1 1# (+#2$/?7'%;1 2#,- "5'% 0 #$10,/2A 
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#"53%'0 ,0= K$*,0= %8(*6(,#/ ',01 #$10,/2A #"53%'0 ,0= P(;,9$#= )/# ,% N.Y.S.E., 

)()%15= "%; #"%$$*8H02( #"5 ,01 9$(;1#. 

 

 

 

E. Barone (1990), “<he Italian Stock Market: Efficiency and calendar anomalies” 

  K% 1990 o Barone "$#)µ#,%"%*0'( µ/# 9$(;1# '4(,/2- µ( ,0 µ(69,0 ,0= ';µ"($/8%$-= 

,:1 µ(,%471 #1-6%)# µ( ,01 0µ9$# ,0= (?3%µ-3#= ',01 /,#6/2A 2(8#6#/#)%$-, 

4$0'/µ%"%/71,#= ',%/4(*# ,%; 3(*2,0 MIB )/# µ*# "($*%3% 15 (,71, #"5 ,/= 2 

D#1%;#$*%;, 1975 9:= ,/= 22 J;)%&',%;, 1989. 

 

  K# #"%,(69'µ#,# #;,A= ,0= 9$(;1#= "#$%;'*#'#1 3&% %µ%/5,0,(= 2#/ µ*# 3/#8%$- '( 

'49'0 µ( ,01 #"53%'0 ,:1 4$0µ#,/',0$*:1 ',/= !.E.J. I;)2(2$/µ91#, %/ %µ%/5,0,(= 

(*1#/ 5,/ 0 E#$#'2(;A (*1#/ 0 0µ9$# ,0= (?3%µ-3#= "%; "#$#,0$(*,#/ 0 µ()#6&,($0 

-1%3%= ',01 /,#6/2A 2(8#6#/#)%$-, (17 0 P(;,9$# (*1#/ µ*# ",:,/2A 0µ9$# )/# ,% 

4$0µ#,/',A$/% D,#6*#=. J1,*',%/4#, 0 3/#8%$- ,0= D,#6*#= µ( ,# 4$0µ#,/',A$/# ,:1 

!.E.J. (*1#/ ":= 0 0µ9$# µ( ,0 µ()#6&,($0 ",:,/2A "%$(*# ,:1 µ(,%471 3(1 (*1#/ 0 

P(;,9$# #66- 0 K$*,0. 

 

Taufic Choudhry (2000),  

“Day of the week effect in emerging Asian stock markets: Evidence from the Garch 

model” 

  O Choundry (2000) (+(,-.(/ (",- #"5 ,/= 2;$/5,($(= #)%$9= ,0= J'*#= 

4$0'/µ%"%/71,#= 0µ($*'/(= #"%35'(/= #"5 ,%1 D#1%;-$/% ,%; 1990 9:= ,%1 D%&1/% ,%; 

1995. ! #1-6;'0 )*1(,#/ µ( GARCH model 2#/ #8%$- ',/= #)%$9= ,0= D13*#=, 

D13%10'*#=, @#6#/'*#=, W%,*%; S%$9#=, K#C?-1, K#C6-130= 2#/ ',/= </6/""*1(=. K# 

#"%,(69'µ#,# ,0= 9$(;1#= 3(*41%;1 5,/ ,% 8#/15µ(1% ,0= 0µ9$#= ,0= (?3%µ-3#= ;"A$4( 
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,5'% ',/= #"%35'(/= 5'% 2#/ ',0 3/#2&µ#1'0 ,:1 #"%35'(:1 ,:1 4:$71, #66- 0 0µ9$# 

,0= (?3%µ-3#= "%; +(47$/'( A,#1 3/#8%$(,/2A )/# 2-H( 47$#.  

 

Gongmeng Chen, Chuck C.Y. Kwok, Oliver M. Rui (2001),  

“The day-of-the-week regularity in the stock markets of China” 

  @/# /3/#*,($# '0µ#1,/2A 9$(;1# "%; #8%$- ,01 ,#4&,($# #1#",;''5µ(10 %/2%1%µ*# 

',%1 25'µ%, ,01 S*1# "$#)µ#,%"%/AH02( ,% 2001 #"5 ,%;= ($(;10,9= Chen, Kwoh 2#/ 

Rui. K# 3(3%µ91# )/# ,/= #1-)2(= ,0= µ(69,0= #1,6AH02#1 #"5 ,%;= 3(*2,(= Shangai 2#/ 

Shenzhen ,%; 4$0µ#,/',0$*%; ,0= Shangai, )/# ,% 4$%1/25 3/-',0µ# 1992 µ( 1997 ,% 

%"%*% 47$/'#1 '( 3&% ;"%"($/53%;= (1992 – 1995 2#/ 1995 – 1997) 65): ,:1 µ()-6:1 

H('µ/271 #66#)71 "%; H('"*',02#1 ',01 S*1# ,% 9,%= 1995.  I&µ8:1# µ( #;,9=, %/ 

("/4(/$A'(/= ;"%4$(%&1,#1 1# 30µ%'/%"%/%&1 ,# %/2%1%µ/2- ,%;= ',%/4(*# , (17 

(8#$µ5',02#1 ("*'0= #;',0$- µ9,$# )/# ,0 µ(*:'0 ,%; %/2%1%µ/2%& "$%?6Aµ#,%=.  

 

  K% ';µ"9$#'µ# ,0= 9$(;1#= A,#1 5,/ (17 "$/1 ,% 1995 "#$#,0$%&1,#1 '0µ#1,/29= 

#$10,/29= #"%35'(/= ,5'% ',% 4$0µ#,/',A$/% ,0= Shangai 5'% 2#/ '( (2(*1% ,0= "560= 

Shenzhen ,01 0µ9$# K$*,0, µ(,- ,01 RA8/'0 ,%; 19%; 15µ%; ,% 8#/15µ(1% 9"#R( 1# 

;"-$4(/. >"*'0=, "#$#,A$0'#1 5,/ 0 ';'49,/'0 ,%; 4$0µ#,/',0$*%; ,0= S*1#= µ( (2(*1# 

,%; Hong Kong 2#/ ,:1 !.E.J. (*1#/ /3/#*,($# 4#µ06A, (17 ,96%= ("('Aµ#1#1 5,/ ,# 

#"%,(69'µ#,# %"%/#'3A"%,( µ(69,0= (*1#/ '#87= ("0$(#'µ91# #"5 ,% 3(*)µ# 2#/ ,0 

µ(H%3%6%)*# 2#/ 3/#,;"71%;1 ,01 -"%R0 5,/ ,# 25',0 ';1#66#)71 (+#6(*8%;1 ,# 

3;10,/2- 29$30 #"5 ,01 #"5"(/$# (2µ(,-66(;'0= ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= 

(?3%µ-3#=. 

H. Kent Baker, Abdul Rahman, Samir Saadi (2008), 

“The day-of-the-week effect and conditional volatility: Sensitivity of error 

distributional assumptions”   
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  To 2008 %/ Baker, Rahman 2#/ Saadi (+9,#'#1 ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= 0µ9$#= 

,0= (?3%µ-3#= ,5'% )/# ,% µ9'% 5'% 2#/ )/# ,0 3/#2&µ#1'0 ,%; 3(*2,0 S&P/TSX ,%; 

S#1#3-. K# 3(3%µ91# "%; 4$0'/µ%"%*0'#1 #"%,(6%&1,#1 #"5 2#H0µ($/19= #"%35'(/= 

,%; S&P/TSX composite price index ,%; 4$0µ#,/',0$*%; ,%; Toronto (K%ronto stock 

exchange), #"5 ,0 ?-'0 3(3%µ91:1 Canadian Financial Markets Research Center 

(CFMRC). 

 

  O/ ($(;10,9= (1,5"/'#1 µ( ,0 ?%AH(/# ,%; GARCH model ,01 &"#$+0 ,%; 8#/1%µ91%; 

,0= 0µ9$#= ,0= (?3%µ-3#= )/# ,%1 3(*2,0 S&P/TSX ,0= 4$0µ#,#)%$-= ,%; S#1#3-, 

)()%15= "%; #"%,(6(* #+/5"/',0 #"53(/+0 5,/ 0 µ9'0 #"53%'0 ,0= P(;,9$#= (*1#/ 

4#µ065,($0 #"5 %"%/#3A"%,( -660 0µ9$# ,0= (?3%µ-3#=, (17 0 µ9'0 #"53%'0 ,0= 

E#$#'2(;A= (*1#/ 0 ;R065,($0. 

 

Osamah M. Al-Khazali (2008),  

“The impact of thin trading on day-of-the-week effect. Evidence from the United Arab 

Emirates” 

  K% 2008 % Al-Khazali "$#)µ#,%"%*0'( µ/# 9$(;1# )/# ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= 

0µ9$#= ,0= (?3%µ-3#= ',/= #1#",;''5µ(1(= #)%$9= ,:1 !1:µ91:1 J$#?/271 

>µ/$-,:1, 2#H7= "%,9 µ94$/ ,5,( 3(1 (*4( "$#)µ#,%"%/0H(* 2-"%/# #1,*',%/40 9$(;1#. 

K# 3(3%µ91# "%; 4$0'/µ%"%/AH02#1 #1,6AH02#1 #"5 ,% ADSM (Abu Dhabi Securities 

Markets) #"5 ,/= 30 D%;6*%;, 2001 µ94$/ ,/= 30 J;)%&',%; 2006 2#/ #"5 ,% DFM (Dubai 

Financial Markets) #"5 ,/= 26 @#$,*%; 2000 µ94$/ ,/= 30 J;)%&',%;, 2006. J+*.(/ 1# 

'0µ(/:H(* 5,/ 2#,- ,01 "($*%3% "%; "$#)µ#,%"%/AH02( 0 µ(69,0, %/ 3&% #)%$9= A,#1 

#1%/4,9= )/# 9+/ ($)-'/µ(= 0µ9$(= #"5 ,% I-??#,% µ94$/ ,01 E9µ",0, (17 '&µ8:1# µ( 

#"58#'0 ,0= 2;?9$10'0= ,:1 !.J.>. #"5 ,01 10 I(",(µ?$*%;, 2006, %/ #)%$9= 

6(/,%;$)%&'#1 )/# "91,( 0µ9$(= ,01 (?3%µ-3#, #"5 ,01 S;$/#2A µ94$/ ,01 E9µ",0. K# 

#"%,(69'µ#,# 2#/ )/# ,/= 3&% ;"%"($/53%;= 93(/+#1 5,/ ,% 8#/15µ(1% ,0= 0µ9$#= ,0= 

(?3%µ-3#= 3(1 ;"A$4( ',# !.J.>.. 
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John R. Doyle, Catherine Huirong Chen (2009), 

“The wandering weekday effect in major stock markets” 

  O/ Doyle 2#/ Chen #µ8/'?A,0'#1 ,01 µ94$/ ,5,( ;"5H('0 5,/ ,% 8#/15µ(1% ,0= 

(?3%µ-3#= "#$#µ91(/ ',#H($5 )/# µ/# "($*%3% 2#/ H(7$0'#1 5,/ #66-.(/ #"5 ,01 

"$%0)%&µ(10 (?3%µ-3# ',01 ("5µ(10. O 96()4%= "$#)µ#,%"%/AH02( '( 91,(2# ?#'/29= 

#)%$9= ,01 "($*%3% #"5 ,% 1993 µ94$/ ,% 2007, %/ %"%*(= (*1#/ 0 #)%$- ,:1 !.E.J. 

(NYSE composite , Amex composite, Nasdaq composite), 0 D#":1*# (Wikkei 225), ,% 

!1:µ91% G#'*6(/%  (FTSE 100), 0 F($µ#1*# (DAX 30), 0 F#66*# (CAC40)  2#/ ,% Hong 

Kong (Hang Seng composite). T96%= ';µ"($/6#µ?-1(,#/ 0 S*1# (Shanghai A Shares, 

Shanghai B Shares, Shenzhen A Shares, Shenzhen B Shares) 2#H7= 2#/ 0 D13*# (Sensex 

30) := '0µ#1,/2A #1#3;5µ(10 #)%$-. 

 

  K# #"%,(69'µ#,# A,#1 #$2(,- (13/#89$%1,# 2#H7= 3(1 93(/+#1 ,01 &"#$+0 ,%; 

8#/1%µ91%; ,0= P(;,9$#= A ,%; I#??#,%2&$/#2%; #66- ,01 &"#$+0 (15= 8#/1%µ91%; 

',0 µ9'0 ,0= (?3%µ-3#=, )()%15= "%; #"%3(/21&(/ ,01 #1#"%,(6('µ#,/25,0,# ,0= 

#)%$-= 2#/ 30671(/ 5,/ 0 #1-6;'0 (15= )(1/2%& 8#/1%µ91%; ',0 µ9'0 ,0= (?3%µ-3#= 

(*1#/ #17,($% #"5 91# ';)2(2$/µ91% 8#/15µ(1% ,0= 0µ9$#= A ,%; I#??#,%2&$/#2%; 

 

 

Huson Joher Ali Ahmed, Ziaul Haque (2009), 

“The day of the week, turn of the month and January effect on stock market volatility 

and volume: Evidence from Bursa Malaysia” 

  K% 2009 %/ Deakin 2#/ Haque ',% -$H$% ,%;= (',*#'#1 ',01 9$(;1# ,%; 8#/1%µ91%; 

,0= 0µ9$#= ,0= (?3%µ-3#= := "$%= ,/= #"%35'(/= 2#/ ,0 3('µ(;µ910 3/#2&µ#1'0 ,%; 

)(1/2%& 3(*2,0 ,0= @#6#/'*#= )/# ,01 "($*%3% #"5 ,% 1994 µ94$/ ,% 2004. I,01 
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"$%'"-H(/- ,%;= 1# #"%µ%17'%;1 ,% 8#/15µ(1% ,0= 2$*'0= ,% 1997, 47$/'#1 ,0 

3(/)µ#,/2A "($*%3% '( ,$(/= ;"%"($/53%;=, ,01 "($*%3% "$/1 ,01 2$*'0, 2#,- ,0 3/-$2(/# 

,0= 2$*'0= 2#/ µ(,- ,01 2$*'0. I&µ8:1# µ( ,# #"%,(69'µ#,#, 0 "#$%;'*# ,%; 

8#/1%µ91%; ,%; I#??#,%2&$/#2%; 30671(/ 5,/ %/ #"%35'(/= ,/= P(;,9$(= (*1#/ 

'0µ#1,/2- #$10,/29= 2#/ )/# ,/= ,$(/= ;"%"($/53%;= (17 ("(+0)(* ,5'% ,/= #"%35'(/= 

5'% 2#/ ,0 3/#2&µ#1'0 ',01 2(8#6#/#)%$- ,0= @#6#/'*#=. 

 

Eleftherios Giovanis (2010),  

“Calendar anomalies in Athens Exchange Stock Market. An application of GARCH 

models and the neural network radial basis function” 

  K% 2010 % Eleftherios Giovanis "$#)µ#,%"%*0'( µ/# 9$(;1# µ( '2%"5 1# (+(,-'(/ ,01 

&"#$+0 0µ($%6%)/#271 #1:µ#6/71 ',% (6601/25 4$0µ#,/',A$/% 2#H7= 2#/ 1# 

("/?(?#/7'(/ (;$Aµ#,# "$%0)%&µ(1:1 µ(6(,71 2-1%1,#= 4$A'0 ,%; µ%1,96%; GARCH. 

K# 3(3%µ91# )/# ,/= #1-)2(= ,0= µ(69,0= #"%,(6%&1,#/ #"5 0µ($*'/(= ,/µ9= ,%; )(1/2%& 

3(*2,0 ,%; 4$0µ#,/',0$*%; JH0171 )/# ,01 "($*%3% #"5 ,01 1 D#1%;#$*%;, 2002 9:= ,/= 

30 D%;1*%;, 2008 2#/ #1,6AH02#1 #"5 ,01 /',%'(6*3# ,0= 1#;,(µ"%$/2A=. O 65)%= )/# 

,%1 %"%*%1 ("(69)(/ 0 ';)2(2$/µ910 "($*%3%= (*1#/ 3/5,/ ,01 10 D#1%;#$*%;, 2002 ,% 

(;$7 9)/1( ("/'Aµ:= ,% 15µ/'µ# ,:1 4:$71 ,0= >;$:"#C2A= 2#/ W%µ/'µ#,/2A= B1:'0=. 

 

   I&µ8:1# µ( ,# #"%,(69'µ#,# % ($(;10,A= #"9$$/R( ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= 

0µ9$#= ,0= P(;,9$#= ',01 (6601/2A 4$0µ#,#)%$- )/# ,01 "($*%3% "$/1 ,% (;$7, '( 

#1,*H('0 µ( ,# #"%,(69'µ#,# ,:1 Gibbons 2#/ Hess (1981), %/ %"%*%/ ?$A2#1 #$10,/29= 

#"%35'(/= ,0 P(;,9$#. 

Nik Maheran Nik Muhammad, Nik Muhd Naziman Abd. Rahman (2010), 

“Efficient market hypothesis and market anomaly: Evidence from day of the week 

effect of Malaysian Exchange”   
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  E#$U5,/ 94%;1 )*1(/ "-$# "%669= 9$(;1(= )/# ,01 &"#$+0 ,:1 0µ($%6%)/#271 

#1:µ#6/71 ,/= ,(6(;,#*(= 3&% 3(2#(,*(=, %/ #1,*',%/4(= µ(69,(= ',01 #)%$- ,0= 

@#6#/'*#= (*1#/ "($/%$/'µ91(= 2#/ #1,/8#,/29=. F/’#;,5 %/  Muhammad 2#/ Rahman 

#"%8-'/'#1 1# ($(;1A'%;1 ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= (?3%µ-3#= ',01 

#)%$- ,0= @#6#/'*#=, 4$0'/µ%"%/71,#= 0µ($*'/(= ,/µ9= ,%; 3(*2,0 Kuala Lumpur 

Composite Index (KLCI) )/# ,01 "($*%3% #"5 ,%1 D#1%;-$/% ,%; 1999 µ94$/ ,% 

P(29µ?$/% ,%; 2006. K# #"%,(69'µ#,# 93(/+#1 ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= 0µ9$#= 

,0= (?3%µ-3#= ',01 #)%$- ,0= @#6#/'*#= 2#,- ,01 (+(,#.5µ(10 "($*%3%, 0 %"%*# 

4:$*',02( '( 3&% ;"%"($/53%;=, 5"%; #25µ0 2#/ '’#;,A ,01 "($*",:'0 ';1(4*',02#1 %/ 

#$10,/29= #"%35'(/= ,0= P(;,9$#=. 

 

Iryna O. Depenchuk, William S. Compton, Robert A. Kunkel (2010), 

“Ukrainian financial markets: an examination of calendar anomalies”  

  K% 2010 %/ Depenchuk, Compton 2#/ Kunkel (+9,#'#1 ,01 #)%$- ,0= O;2$#1*#= – µ*# 

#1#3;5µ(10 #)%$-- µ( '2%"5 1# (69)+%;1 ,01 &"#$+0 0µ($%6%)/#271 8#/1%µ91:1. 

E$%2(/µ91%; 1# "$#)µ#,%"%/A'%;1 ,01 9$(;1- ,%;= 4$0'/µ%"%*0'#1 0µ($*'/(= ,/µ9= )/# 

"91,( 4$51/#, #"5 ,%1 D#1%;-$/%, 2003 µ94$/ ,%1 P(29µ?$/%, 2007 )/# ,% 3(*2,0 ,0= 

O;2$#1*#= (PFTS) 2#/ ,% 3(*2,0 ,:1 H.E.A. (S&P 500). ! µ9H%3%= "%; 4$0'/µ%"%*0'#1 

A,#1 0 #1-6;'0 "#6/13$5µ0'0=. K96%=, '&µ8:1# µ( ,# #"%,(69'µ#,# 3(1 ;"-$4(/ 

913(/+0 &"#$+0= ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= (?3%µ-3#= ',01 #)%$- ,0= O;2$#1*#= 

2#,- ,01 (+(,#.5µ(10 "($*%3%. 

 

 

 

Eleftherios Giovanis (2011),  

“Bootstrappig Fuzzy – GARCH Regressions on the Day of the Week Effect in stock 

returns: Applications in MATLAB” 
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  To 2011 o Eleftherios Giovanis (+9,#'( ,01 &"#$+0 ,%; )1:',%& 8#/1%µ91%; ,0= 

0µ9$#= ,0= (?3%µ-3#= ',%;= 3(*2,(= ,(''-$:1 #"5 ,/= 2&$/(= #)%$9= µ(,%471, 

4$0'/µ%"%/71,#= fuzzy regression. I;)2(2$/µ91#, (+9,#'( ,/= 0µ($*'/(= ,/µ9= ,%; S&P 

500 )/# ,/= !.E.J. #"5 ,/= 3 D#1%;#$*%;, 1950, ,%; FTSE-100 )/# ,% !1:µ91% G#'*6(/% 

#"5 ,/= 2 J"$/6*%;, 1984, ,%; DAX )/# ,0 F($µ#1*# #"5 ,/= 26 W%(µ?$*%;, 1990 2#/ ,%; 

NIKKEI-225 )/# ,01 D#":1*# #"5 ,/= 4 D#1%;#$*%;, 1984. S#,#602,/2A 0µ($%µ01*# 

A,#1 )/# 56(= ,/= 47$(=  0 300 O2,:?$*%;, 2009. I&µ8:1# µ( ,# #"%,(69'µ#,#, ;"-$4(/ 

91# #1,*',$%8% 8#/15µ(1% ,0= P(;,9$#=  )/# ,%1 S&P 500, #$10,/29= #"%35'(/= ,01 

E#$#'2(;A )/# ,%1 FTSE-100, H(,/29= #"%35'(/= ,01 K$*,0 )/# ,%1 NIKKEI-225 2#/ 

2#191# 8#/15µ(1% ',%1 DAX. 

 

Rima Turk Ariss, Rasoul Rezvanian, Seyed M. Mehdian (2011),  

“Calendar anomalies in the Gulf Cooperation Council stock markets” 

  To 2011 %/ Jriss, Rezvanian 2#/ Mehdian (+9,#'#1 ,01 &"#$+0 ,:1 0µ($%6%)/#271 

8#/1%µ91:1 ',/= #)%$9= ,%; Gulf Cooperation Council (GCC) 4$0'/µ%"%/71,#= 

0µ($*'/(= ,/µ9= 56:1 ,:1 3(/2,71 ,%; GCC )/# ,01 "($*%3% 1994 -2008, (17 

"$%2(/µ91%; 1# µ01 ("0$(#',%&1 ,# #"%,(69'µ#,# #"5 ,# ',%/4(*# ,0= 3/(H1%&= 

%/2%1%µ/2A= 2$*'0=, 3(1 4$0'/µ%"%/AH02#1 2#H56%; 3(3%µ91# #"5 ,%1 D%&1/% ,%; 2008 

2/ 9"(/,#. I&µ8:1# µ( ,# #"%,(69'µ#,# %/ #"%35'(/= (*1#/ H(,/29= 2#/ '0µ#1,/29= 2#,- 

,01 ,(6(;,#*# ($)-'/µ0 0µ9$# ,0= (?3%µ-3#=, 0 %"%*# )/# #;,9= ,/= 47$(= (*1#/ 0 

K(,-$,0 2#/ 54/ 0 E#$#'2(;A 5":= ',/= #)%$9= ,%; 3;,/2%& 25'µ%; 2#/ %1%µ-.(,#/ 

8#/15µ(1% ,0= K(,-$,0=. 

 

 

Kenneth Washer, Srinivas Nippani, John Wingender (2011),  

“Day of the week effect in the Canadian market” 
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  K% 2011 %/ Washer, Nippani 2#/ Wingender 9)$#R#1 91# -$H$% µ( '2%"5 1# 

($(;1A'%;1 ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= (?3%µ-3#= ',/= ,$(/= 

"$:,#$4/29= #)%$9= ,%; S#1#3-, ,01 "($*%3% 1980 µ( 2009. K% )1:',5 "69%1 

8#/15µ(1% ,0= P(;,9$#= (µ8#1*.(,#/ ,01 3(2#(,*# ,%; ’80, (+#8#1*.(,#/ ,(6(*:= ,0 

3(2#(,*# ,%; ’90 2#/ ("#1(µ8#1*.(,#/ ,0 3(2#(,*# ,%; 2000 #1,(',$#µµ91% #;,A ,0 

8%$- 2#H7= "#$%;'/-.%1,#/ H(,/29= #"%35'(/= ,0 P(;,9$#. K96%=, %/ ($(;10,9= ?$A2#1 

"%6& /'4;$9= H(,/29= #"%35'(/= ,01 K(,-$,0. 
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JANUARY EFFECT 

Michael S. Rozeff, William R. Kinney (1976),  

“Capital market seasonality: The case of stock returns” 

  I,% -$H$% ,%;= %/ Rozeff 2#/ Kiney #1#89$%;1 (13(/2,/2- ',%/4(*# )/# ,01 (µ8-1/'0 

(15= ("%4/2%& 8#/1%µ91%; "%; '4(,*.(,#/ µ( ,/= #"%35'(/= ,:1 µ(,%471 ',% 

4$0µ#,/',A$/% 4$0'/µ%"%/71,#= ,%1 /'%?#$A (equal-weight) 3(*2,0 ,/µ71 ,%; NYSE 

(New York Stock Exchange). F/# ,01 "($*%3% #"5 ,%1 D#1%;-$/% 1904 µ94$/ ,%  

P(29µ?$/% 1974, %/ #"%35'(/= ,%; D#1%;#$*%; 93(/41#1 1# (*1#/ %2,7 8%$9= ;R065,($(= 

#"5 ,/= ';1AH(/= (15= ,;"/2%& µA1# µ( ,0 µ9'0 #"53%'0 µ(,%4A= 2#,- ,%1 µA1# 

D#1%;-$/% 1# (*1#/ 3.48% '( '&)2$/'0 µ( ,01 0.42% µ01/#*# #"53%'0 ,:1 ;"%6%*":1 

11 µ0171. 

 

  ! µ(H%3%6%)*# ,:1 Rozeff 2#/ Kiney, 65): ,0= 4$A'0= ,%; /'%?#$%&= 3(*2,0 ,%; 

NYSE "%; #1,/"$%':"(&(/ 91# #"65 ',#,/25 µ9'% ,:1 ,/µ71 ,:1 µ(,%471 )/# 56(= ,/= 

(/'0)µ91(= (,#/$(*(= "%; "($/6#µ?-1(/, (*4( ',/= µ/2$9= (,#/$(*(= µ()#6&,($0 '4(,/2A 

("*3$#'0 #"5 5,/ µ( 91#1 := "$%= ,/= #+*(= ',#Hµ/'µ91% 3(*2,0 5"%; (2(* "69%1 

2;$/#$4%&1 %/ µ()-6(= (,#/$(*(=. 

 

Mustafa N. Gultekin, N. Bulent Gultekin (1983), 

“Stock market seasonality: International evidence” 

  O/ Gultekin 2#/ Gultekin (+9,#'#1 (µ"(/$/2- ,01 ("%4/25,0,# ',01 #)%$- µ(,%471 '( 

17 #1(",;)µ91(= 47$(=. K# 3(3%µ91# )/# ,%1 ;"%6%)/'µ5 ,:1 #"%35'(:1 ,:1 µ(,%471 

#1,6AH02#1 #"5 ,% Capital International Perspective (CIP) ,% %"%*% "#$94(/ ,/= µ01/#*(= 

#"%35'(/= ,:1 µ(,%471 %/ %"%*(= ?#'*.%1,#/ '( 1100 ,/µ9= µ(,%471 "%; ?$*'2%1,#/ ',% 

4$0µ#,/',A$/% 18 4:$71.  
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  E$7,%1, %/ ($(;10,9= (+9,#'#1 ,01 &"#$+0 ,0= ("%4/25,0,#= ',/= 3/(H1(*= 

2(8#6#/#)%$9=. N":= 94(/ )1:',%"%/0H(* 2#/ '( "$%0)%&µ(1(= µ(69,(= 0 ("%4/25,0,# 

;"%30671(/ ,01 &"#$+0 '0µ#1,/271 3/#8%$71 ,:1 µ9':1 #"%35'(:1 #"5 µA1# '( 

µA1#. O 96()4%= )/# ,01 &"#$+A ,%; )*1(,#/ µ9': µ0 – "#$#µ(,$/271 2#/ "#$#µ(,$/271 

µ(H53:1.  

 

I&µ8:1# µ( ,# #"%,(69'µ#,#, "#$#,A$0'#1 5,/ %/ #"%35'(/= ,:1 µ(,%471 ,% µA1# 

D#1%;-$/% 3/#89$%;1 '0µ#1,/2- 2#/ (*1#/ "%6& ;R065,($(= #"5 ,/= #"%35'(/= ,:1 

;"%6%*":1 µ0171 ,%; 4$51%;. J1,*',%/4#, %/ #"%35'(/= ,%; P(2(µ?$*%; (*1#/ "%6& 

4#µ069= #25µ# 2#/ '( "%669= "($/",7'(/= #$10,/29=. E/% ';)2(2$/µ91# µ(69,0'#1 ,/= 

#"%35'(/= ,%; D#1%;#$*%; 2#/ ?$A2#1 "%6& µ()#6&,($(= #"%35'(/= '( '49'0 µ( ,%;= 

;"56%/"%;= µA1(= '( 56(= ,/= 47$(=. 

 

Donald B. Keim (1983), 

“Size-related anomalies and stock return seasonality: further empirical evidence” 

  I,/= #$49= ,%; ’80, % Donald Keim 93:'( ,% 51%µ# “January effect” ',% 8#/15µ(1% 

#;,5. I,% -$H$% ,%;, (+9,#'( )/# 2-H( µA1# ,01 (µ"(/$/2A '49'0 µ(,#+& #"%35'(:1 2#/ 

#)%$#*#= #+*#= ,:1 2%/171 µ(,%471 ,%; NYSE 2#/ J@>Y. K# 3(3%µ91# "%; 

4$0'/µ%"%*0'( ',0 µ(69,0 ,%; #1,6AH02#1 #"5 ,% CRSP )/# µ/# "($*%3% 17 (,71, #"5 

,% 1963 (:= ,% 1979. K% 3(*)µ# #"%,(6(*,#/ #"5 (,#/$(*(= "%; "($/6#µ?-1%1,#/ ',% 

NYSE 2#/ AMEX 2#/ 94%;1 #"%35'(/= ',% CRSP )/# 56% ,% 0µ($%6%)/#25 9,%=. O 

#$/Hµ5= ,:1 (,#/$(/71 )/# 91# 9,%= (13(/2,/2- 2;µ#*1(,#/ #"5 1500 ',# µ9'#  ,0= 

3(2#(,*#= ,%; ’60 µ( 2400 ',# ,960 ,%; ’70. 

 

   I,0 3/"6:µ#,/2A ,%; ',% University of Chicago, o Keim (1,5"/'( ;"($?%6/2- ;R069= 

#"%35'(/= )/# µ/2$%& µ()9H%;= (small cap) µ(,%49= ,%1 D#1%;-$/% 2#,- ,0 4$%1/2A 

"($*%3% 1963 µ( 1979. >"/"69%1, ("/'Aµ#1( 5,/ % 5)2%= ,:1 #"%35'(:1 #;,71 
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(µ8#1*',02( ,01 "$7,0 (?3%µ-3# ,%; µA1#. K96%=, % Keim #198($($(/ 5,/ ,% 8#/15µ(1% 

,%; D#1%;#$*%;, #1 2#/ (6#8$7= µ/2$5,($%, "#$#µ91(/ ',#,/',/2- '0µ#1,/25. 

 

Marc R. Reinganum (1983),  

“The anomalous stock market behavior of small firms in January: Empirical tests for 

tax-loss selling effects”   

  I2%"5= ,0= µ(69,0= ,%; Reinganum (*1#/ 0 (µ"(/$/2A (+9,#'0 ,0= ;"5H('0= 5,/ %/ 

("/3$-'(/= ,%; 8#/1%µ91%; ,%; D#1%;#$*%; 2#/ ';1("7= 2#/ ,% *3/% ,% 8#/15µ(1%, 

(+#$,71,#/ #"5 ,01 "760'0 µ(,%471 )/# 8%$%#"#66#2,/2%&= 65)%;= (tax-loss selling), 

5":= (*4#1 3(*+(/ µ94$/ ,5,( -66(= ,$(/= (µ"(/$/29= µ(69,(= [Branch (1977), Roll (1982), 

Dyl (1977)]. B,'/, #1 2-"%/%= ("(13;,A= #)%$-'(/ µ(,%49= "%; 0 ,/µA ,%;= ?$*'2(,#/ '( 

"%6& 4#µ065 ("*"(3% ,%1 µA1# P(29µ?$/% 2#/ ,/= "%;6A'(/ ,%1 D#1%;-$/% '( ;R065,($0 

,/µA, ,5,( H# (+#'8#6*'(/ '0µ#1,/29= µ0 2#1%1/29= #"%35'(/=. 

 

  E$%2(/µ91%; 1# (+(,-'(/ ,0 '49'0 ,%; 8#/1%µ91%; ,%; D#1%;#$*%; µ( ,01 "760'0 

µ(,%471 )/# 8%$%#"#66#2,/2%&= 65)%;=, % ($(;10,A= 4$0'/µ%"%*0'( ',%/4(*# #"5 ,0 

?-'0 3(3%µ91:1 CRISP (University of Chicago for Research in Security Prices) )/# ,01 

"($*%3% 1962 – 1979. I,0 ';194(/#, 2#,#'2(&#'( 4#$,%8;6-2/# µ(,%471 #2%6%;H71,#= 

µ*# ';)2(2$/µ910 3/#3/2#'*# 0 %"%*# ("#1#6(*8H02( )/# 56# ,# 9,0 ,%; 3(*)µ#,%= (1962 

-1979) 2#/ '&µ8:1# µ( #;,A 2#,9,#''( ,/= ("/4(/$A'(/= 2#/ ,/= ,%"%H(,%&'( '( 

4#$,%8;6-2/# µ( ?-'0 ,01 2(8#6#/%"%*0'A ,%;=. B"(/,# 5$/'( := ,% 2#6&,($% (µ( 

?-'0 ,0 3/#H('/µ5,0,# ,:1 ',%/4(*:1) 3;10,/25 µ9,$% ,0= 8%$%#"#66#2,/2A= "760'0=,  

,% 65)% µ(,#+& ,0= ,/µA= ,0= µ(,%4A= ',% ,96%= ,%; 9,%;= "$%= ,01 µ()#6&,($0 ,/µA ,0= 

µ(,%4A= )/# ,% 3(&,($% (+-µ01% ,%; 9,%;= 2#/ #8%& ,% ;"%65)/'( )/# 2-H( µ(,%4A, ,/= 

2#,9,#+( '( ,9''($/= 2#,0)%$*(= ?-'(/ ,0= ,/µA= ,%; µ9,$%; #;,%&. S#,- ';19"(/#, 

30µ/%&$)0'( 3&% 2#,0)%$*(= µ(,%471, 0 µ*# µ( ?-'0 ,01 2(8#6#/%"%*0'0 2#/ 0 3(&,($0 

'&µ8:1# µ( ,% µ9,$% "%; "($/)$-8(,#/ #1:,9$:. 

 



115 

 

  I&µ8:1# µ( ,%1 Reinganum, "$%2(/µ91%; 1# #"%$$/8H(* 0 &"#$+0 ,%; 8#/1%µ91%; ,%; 

D#1%;#$*%; H# "$9"(/ ,# #"%,(69'µ#,# ,0= "#$#"-1: 3/#3/2#'*#= 1# #2%6%;H%&1 

%µ%/5µ%$80 2#,#1%µA. ! (µ"(/$/2A #1-6;'0 5µ:= 93(/+( 5,/ "($/''5,($(= ,/µ9= ,%; 

µ9,$%; ';)2(1,$71%1,#/ ',# 4#µ065,($# 4#$,%8;6-2/# 3(*41%1,#= 5,/ ,% 8#/15µ(1% 

,%; D#1%;#$*%; (*1#/ ;"#$2,5 2#H7= %/ 4#µ069= #"%35'(/= ';13;-.%1,#/ µ( ":6A'(/= 

)/# 8%$%#"#66#2,/2%&= 65)%;=. J+*.(/ 1# '0µ(/:H(* 5,/ ,% 8#/15µ(1% ,%; D#1%;#$*%; 

3(1 %8(*6(,#/ µ51% ',%1 "#$-)%1,# ,:1 8%$%#"#66#2,/271 ":6A'(:1 2#/ 5,/ 2-"%/%= 

("(13;,A= 3( H# µ"%$%&'( 1# (":8(60H(* #"5 ,% 8#/15µ(1% #;,5 4$0'/µ%"%/71,#= 

2-"%/# ',$#,0)/2A, 5":= µ*# #1,*H(,0 ',$#,0)/2A (contrarian strategy) (+#/,*#= ,%; 

25',%;= ';1#66#)71 "%; H# (6#4/',%"%/%&'( ,% 29$3%=. 

 

Seha M.Tinic, Richard R. West (1984), 

“Risk and return: January vs the rest of the year” 

  O/ Tinic 2#/ West ',% -$H$% ,%;= (+9,#'#1 ,01 ("%4/25,0,# ',0 ?#'/2A '49'0 µ(,#+& 

,0= #1#µ(15µ(10= #"53%'0= 2#/ ,%; 2/13&1%; )/# ,01 "($*%3% 1935-1982. G#'/.5µ(1%/ 

',# #"%,(69'µ#,# ,0= µ(69,0= ,:1 Rozeff 2#/ Kinney 2#/ ',% )()%15= 5,/ 0 

';µ"($/8%$- ,0= #)%$-= ,:1 µ(,%471 (*1#/ 3/#8%$(,/2A ,%1 D#1%;-$/% #"5 ,%;= 

;"56%/"%;= µA1(= ,%; 4$51%;, H(7$0'#1 #"#$#*,0,% 1# (+(,-'%;1 (2,(19',($# ,0 

';µ"($/8%$- ,:1 ';1,(6(',71 "#6/13$5µ0'0= ,%; µ%1,96%; "#6/13$5µ0'0= "%; 

4$0'/µ%"%*0'#1 )/# 1# "$#)µ#,%"%/A'%;1 ,01 (µ"(/$/2A µ(69,0 ,%;=. 

 

  I;)2(2$/µ91#, 4$0'/µ%"%*0'#1 3(3%µ91# )/# ,0 4$%1/2A "($*%3% #"5 ,%1 D#1%;-$/% 

1935 µ94$/ ,%1 I(",9µ?$/% 1951, "$%2(/µ91%; 1# (8#$µ5'%;1 ,01 #256%;H0 

"#6/13$5µ0'0. @-6/',#, 47$/'#1 ,# 3(3%µ91# '( 3&% ;"%"($/53%;=, #"5 ,%1 D#1%;-$/o 

1935 9:= ,% I(",9µ?$/% 1951 )/# ,01 "$7,0 ;"%"($*%3% 2#/ #"5 ,%1 O2,7?$/% 1951 

µ94$/ ,%1 D%&1/% 1968. 
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rj, = ?1 + '12 
i=2 ?i Di + ej, 

 

5"%; rj, = 0 µ01/#*# #"53%'0, D2… D5 = %/ R(;3%µ(,#?60,9= "%; #1,/',%/4%&1 ',%;= 

µA1(= #"5 <(?$%;-$/% µ94$/ P(29µ?$/% 2#/ "#*$1%;1 ,0 ,/µA 1 #1 ';µ"*",%;1 µ( ,%1 

µA1# "%; (+(,-.(,#/, 3/#8%$(,/2- "#*$1%;1 ,01 ,/µA 0, ?1 = 0 µ9'0 #"53%'0 ,%; 

D#1%;#$*%; , %/ ';1,(6(',9= "#6/13$5µ0'0= ?2… 

?12  = 3/#8%$- µ(,#+& ,0= µ9'0= #"53%'0= ,%; D#1%;#$*%; µ( ,0 µ9'0 #"53%'0 ,%; 

#1,*',%/4%; µA1# "%; #1,/"$%':"(&%;1 2#/ ,96%= ej, = % 3/#,#$#2,/25= 5$%= ,0= 

(+*':'0= "#6/13$5µ0'0=. 

 

 O/ Tinic 2#/ West 2#,960+#1 ',% ';µ"9$#'µ# 5,/ 0 H(,/2A '49'0 2/13&1%; 2#/ 

#"53%'0= "%; "#$#,0$(*,#/ ,%1 D#1%;-$/%, #"%,(6(* µ*# #25µ# (+A)0'0 ,%; 8#/1%µ91%; 

,%; D#1%;#$*%;. @-6/',# #198($#1 5,/ ',/= !.E.J. ,% #'8-6/',$% 2/13&1%; (*1#/ 

H(,/25 2#,- ,%1 D#1%;-$/% 2#/ 54/ '0µ#1,/2- 3/#8%$(,/25 #"5 ,% µ0391 )/# ,%;= 

;"56%/"%;= µA1(=. 

 

Yan-Ki Ho (1990), “Stock return seasonalities in Asia Pacific markets” 

  O Ho (+9,#'( ',% -$H$% ,%; ,# 8#/15µ(1# ("%4/25,0,#= 392# #'/#,/271 #)%$71 

µ(,%471, J;',$#6*#, Hong Kong, D#":1*#, S%$9#, @#6#/'*#, W9# \06#13*#, 

</6/""*1(=, I/1)2#"%&$0, K#C?-1 2#/ K#C6-130, (17 ';µ"($/6A80H2#1 2#/ %/ #)%$9= 

,:1 !.E.J. 2#/ ,%; !1:µ91%; G#'/6(*%; )/# '&)2$/'0. K# 3(3%µ91# "%; 

4$0'/µ%"%/AH02#1 "$%2(/µ91%; 1# 3/(+#4H(* 0 µ(69,0 #1,6AH02#1 #"5 ,% Second Board 

Index 2#/ KLCI 2#6&",%1,#= ,0 4$%1/2A "($*%3% #"5 ,%1 D#1%;-$/% 1975 µ94$/ ,% 

W%9µ?$/% 1987 )/# 56(= '4(351 ,/= #)%$9=. 
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  I&µ8:1# µ( ,# #"%,(69'µ#,#, #"5 ,/= 392# #)%$9= "%; (+(,-',02#1, %/ (",- 

"#$%;'*#'#1 ;R06- H(,/29= 2#H0µ($/19= #"%35'(/= ,%1 D#1%;-$/% '( '49'0 µ( ,%;= 

;"56%/"%;= µA1(= ,%; 4$51%;. J1-µ('# '( #;,9= ,/= #)%$9= "($/6#µ?-1%1,#1 ,%1 Hong 

Kong, 0 D#":1*#, 0 S%$9#, 0 @#6#/'*#, %/ </6/""*1(=, 0 I/1)2#"%&$0 2#/ 0 K#C?-1. 

J1,*',%/4A (/251# "#$%;'*#'#1 ,% !1:µ91% G#'*6(/% 2#/ %/ !.E.J. K96%=, % !% 

3/#"*',:'( 5,/ 0 tax-loss selling hypothesis 3(1 (µ8#1*.(,#/ 91,%1# #8%& µ51% '( ,$(/= 

#"5 (119# 47$(= ,%; >/$01/2%&, 0 #"53%'0 ,%; "$7,%; µA1# ,%; 8%$%6%)/2%& 9,%;= 

A,#1 '0µ#1,/2- ;R065,($0 #"5 ,%;= ;"56%/"%;= µA1(=. 

 

Stilianos Fountas, Konstantinos Segredakis (2002),  

“Emerging stock markets return seasonalities: the January effect and the tax-loss 

selling hypothesis”  

  O/ Fountas 2#/ Segredakis ',0 µ(69,0 ,%;= )/# 3(2#%2,7 #1#3;5µ(1(= #)%$9=, 

3/#"*',:'#1 5,/ ,% 8#/15µ(1% ,%; D#1%;#$*%; 3( '4(,*.(,#/ '0µ#1,/2- µ(,01 tax-loss 

selling hypothesis”. O/ 3&% ($(;10,9= 4$0'/µ%"%*0'#1 µ01/#*# 2#/ (?3%µ#3/#*# 

3(3%µ91# ,:1 3(/2,71 #)%$-=, )/# ,01 "($*%3% #"5 ,%1 D#1%;#$*%; 1989 µ94$/ ,% 

P(29µ?$/% 1996 2#/ #"5 ,%1 D#1%;-$/% 1987 µ94$/ ,%1 P(29µ?$/% 1995 #1,*',%/4#, )/# 

,/= #"%35'(/= ,:1 µ(,%471 3(2#%2,7 #1#3;%µ91:1 #)%$71, %/ %"%*(= A,#1 0 J$)(1,/1A,  

Y/6A, E#2/',-1, </6/""*1(=, S%6%µ?*#, >66-3#, D13*#, D%$3#1*#, S%$9#, @#6#/'*#, 

@(+/25, W/)0$*#, E%$,%)#6*#, K#C?-1, K#C6-130, K%;$2*#, G(1(.%;96# 2#/ 

\/µ"-µ"%;(. J+*.(/ 1# '0µ(/:H(* 5,/ %/ #)%$9= 4#$#2,0$*.%1,#/ := #1#3;5µ(1(= #"5 ,% 

Dnternational Finance Corporation (IFC) 5,#1 ,% (/'530µ- ,%;=, (*1#/ 4#µ065 A µ('#*% 

'&µ8:1# µ( ,01 E#)25'µ/# K$-"(.# (World Bank). 

 

  E$%2(/µ91%; 1# (6()4H(* 0 &"#$+0 ,%; 8#/%µ91%; ,%; D#1%;#$*%; 2#/ ';)2(2$/µ91# 

2#,- "5'% 0 µ9'0 #"53%'0 ,%; D#1%;#$*%; (*1#/ *'0 µ( ,0 µ9'0 #"53%'0 ,:1 

;"%6%*":1 µ0171 ,%; 9,%;= "$#)µ#,%"%/(*,#/ 0 #256%;H0 "#6/13$5µ0'0: 
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Rt =  c + #2D2t + #3D3t + #4D4t + #5D5t + #6D6t + …… + #12D12t + et 

 

5"%; Rt  = 0 µ01/#*# #"53%'0, D2… D12 = %/ R(;3%µ(,#?60,9= "%; #1,/',%/4%&1 ',%;= 

µA1(= #"5 <(?$%;-$/% µ94$/ P(29µ?$/% 2#/ "#*$1%;1 ,0 ,/µA 1 #1 ';µ"*",%;1 µ( ,%1 

µA1# "%; (+(,-.(,#/, 3/#8%$(,/2- "#*$1%;1 ,01 ,/µA 0, c = 0 µ9'0 #"53%'0 ,%; 

D#1%;#$*%; , %/ ';1,(6(',9= "#6/13$5µ0'0= #2… 

#12  = 3/#8%$- µ(,#+& ,0= µ9'0= #"53%'0= ,%; D#1%;#$*%; µ( ,0 µ9'0 #"53%'0 ,%; 

#1,*',%/4%; µA1# "%; #1,/"$%':"(&%;1 2#/ ,96%= et= % 3/#,#$#2,/25= 5$%= ,0= 

(+*':'0= "#6/13$5µ0'0=. 

 

  N'%1 #8%$- ,# µ01/#*# #"%,(69'µ#,#, 56(= %/ 47$(= "#$%;'/-.%;1 8#/15µ(1# 

("%4/25,0,#= µ( /3/#*,($# ',#,/',/2A '0µ#1,/25,0,# ',/= 47$(= ,0= Y/6A=, S%6%µ?*#=, 

D13*#=, @#6#/'*#=, @(+/2%&, W/)0$*#= 2#/ \/µ"-µ"%;(. O/ 47$(= ,0= Y/6A=, >66-3#=, 

S%$9#=, K#C?-1 2#/ K%;$2*#= "#$%;'/-.%;1 ;R065,($(= #"%35'(/= ,%1 D#1%;-$/% '( 

'49'0 µ( ,%;= "($/''5,($%;= #"5 ,%;= ;"56%/"%;= µA1(=, (17 0 Y/6A (*1#/ 0 µ510 47$# 

"%; "#$%;'/-.(/ H(,/2A '49'0 µ(,#+& D#1%;#$*%; 2#/ tax-loss selling hypothesis. 

J1,*H(,#, 3(1 (µ8#1*.(,#/ 2#H56%; 0 ;"5H('0 #;,A ',01 D13*# 2#/ ,% E#2/',-1, 5"%; ,% 

8%$%6%)/25 9,%= #$4*.(/ ,%1 J"$*6/% 2#/ D%&6/% #1,*',%/4#. I;1("7=, '( %$/'µ91(= 

#)%$9= %/ #"%35'(/= %$/'µ91:1 µ0171 3/#89$%;1 '0µ#1,/2- #"5 ,/= #"%35'(/= ,:1 

-66:1 µ0171 ,%; 9,%;=, 5":= ';µ?#*1(/ µ( ,%1 D#1%;-$/% ',0 Y/6A, ,%1 P(29µ?$/% 

',01 S%6%µ?*# 2#/ ,%1 O2,7?$/% ',01 >66-3#, ',01 %"%*# "#$%;'/-.%1,#1 4#µ069= 

#"%35'(/=. Q"-$4%;1 5µ:= 2#/ #)%$9= 5"%; %/ #"%35'(/= µ(,#+& ,:1 µ0171 3(1 

3/#89$%;1 '0µ#1,/2-, 5":= ';µ?#*1(/ ',01 K#C6-130, G(1(.%;96# 2#/ \/µ"-µ"%;(. >1 

2#,#26(*3/, 0 9$(;1# 93(/+( 5,/ 3(1 ;"-$4(/ #"53(/+0 5,/ ,% 8#/15µ(1% ,%; D#1%;#$*%; 

%8(*6(,#/ ',01 tax-loss hypothesis. 
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Aktham Maghayereh (2003),  

“Seasonality and January effect anomalies in an emerging  

capital market” 

  O Maghayereh ',% -$H$% ,%; ($(&10'( ,01 &"#$+0 ("%4/25,0,#= ',/= µ01/#*(= 

#"%35'(/= ,:1 µ(,%471 #66- 2#/ ,01 &"#$+0 ,%; 8#/1%µ91%; ,%; D#1%;#$*%; '( µ/# 

#1#",;''5µ(10 #)%$- µ/#= #1#",;''5µ(10= ("*'0= 47$#= 5":= 0 D%$3#1*#. ! #"53(/+0 

&"#$+0= ,:1 #1:,9$: 8#/1%µ91:1 H# (*4( '0µ#1,/29= ("/3$-'(/= ',/= ',$#,0)/29= ,:1 

("(13;,71 µ( '2%"5 ,# 29$30 #"5 µ0 2#1%1/29= #"%35'(/= #66- ',01 &"#$+0 ,0= 

;"5H('0= ,:1 #"%,(6('µ#,/271 #)%$71.  

 

 E$%2(/µ91%; 1# 3/(+#4H(* 0 9$(;1#, % µ(6(,AH02#1 %/ 2#H0µ($/19= #"%35'(/= ,%; 

4$0µ#,/',0$*%; ,%; Jµ-1 )/# ,01 "($*%3% #"5 ,% 1994 9:= ,% 2002, (17 

4$0'/µ%"%/AH02( 0 µ(H%3%6%)*# GARCH )/# ,01 (µ"(/$/2A #1-6;'0. I&µ8:1# µ( ,# 

#"%,(69'µ#,#, 3(1 ;"-$4(/ 913(/+0 &"#$+0= µ01/#*#= ("%4/25,0,#= %&,( 2#/ ,%; 

8#/1%µ91%; ,%; D#1%;#$*%; ',/= #"%35'(/= ,%; 4$0µ#,/',0$*%; ,%; Jµ-1, )()%15= "%; 

;"%3(/21&(/ 5,/ %/ ("(13;,9= 3(1 µ"%$%&1 1# (2µ(,#66(;,%&1 ,% "6(%192,0µ# ,:1 

"60$%8%$/71 '4(,/2- µ( ,% µA1# ,%; 9,%;= 5,#1 ("(13&%;1 ',% ';)2(2$/µ91% 

4$0µ#,/',A$/% "$%2(/µ91%; 1# 2($3*'%;1 #"5 µ0 2#1%1/29= #"%35'(/=. O;'/#',/2-, 

'&µ8:1# µ( ,# (;$Aµ#,# ,0= ';)2(2$/µ910= 9$(;1#= %/ ("(13;,9= ,%; 4$0µ#,/',0$*%; 

,%; Jµ-1 3(1 "$9"(/ 1# 6#µ?-1%;1 ;"5R01 ,%;= ,# µ01/#*# 8#/15µ(1# 5,#1 H96%;1 1# 

3/#µ%$87'%;1 ,% 4#$,%8;6-2/5 ,%;=. 

 

 

Mark Haug, Mark Hirschey (2005), “The January effect”   

  O/ Haug 2#/ Hirschey ',% -$H$% ,%;= H960'#1 1# 2-1%;1 µ*# #1#H(7$0'0 ,:1 

';µ"($#'µ-,:1 "$%0)%&µ(1:1 µ(6(,71 )/# 202 "($*"%; 4$51/# )/# ,% 8#/15µ(1% ,%; 

D#1%;#$*%;, '4(,/2- µ( ,/= µ(,%49= µ()-60= 2(8#6#/%"%*0'0=. I;)2(2$/µ91#,  
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4$0'/µ%"%*0'#1 3(3%µ91# #"5 ,%1 Schwert (1990) )/# ,01 "($*%3% 1802 9:= 1962 2#/ 

',#Hµ/'µ91(= #"%35'(/= 4#$,%8;6#2*%; #"5 ,% Center for Reasearch on stock prices 

(CRSP) )/# ,01 "($*%3% 1927 9:= 2004. >"/"69%1, 96()+#1 ,01 &"#$+0 ,%; 8#/1%µ91%; 

,%; D#1%;#$*%; 2#/ )/# ,/= µ(,%49= µ/2$A= 2(8#6#/%"%*0'0= 4$0'/µ%"%/71,#= 

',#Hµ/'µ91(= #"%35'(/= 4#$,%8;6#2*%; )/# µ*# "($*%3% 78 4$51:1, #"5 ,% 1927 µ94$/ 

,% 2004. 

 

  I&µ8:1# µ( ,# #"%,(69'µ#,#, ?$A2#1 µ*# 91,%10 &"#$+0 ,%; 8#/1%µ91%; ,%; 

D#1%;#$*%; ',/= µ(,%49= µ/2$A= 2(8#6#/%"%*0'0=, #25µ0 2#/ 2#,- ,01 "($*%3% "%; 

#2%6%&H0'( ,01 8%$%6%)/2A µ(,#$$&Hµ/'0 ,%; 1986. >"(/3A ,% 8#/15µ(1% ,%; 

"#$%;'/-.(,#/ 2#,- 2&$/% 65)% ',/= µ(,%49= µ/2$A= 2(8#6#/%"%*0'0= 4:$*= 1# 

("0$(#',(* #"5 ,0 8%$%6%)/2A µ(,#$$&Hµ/'0 ,%; 1986, %/ ($(;10,9= H960'#1 1# 

(1/'4&'%;1 "($#/,9$: µ9': ,%; -$H$%; ,%;= ,/= (+0)A'(/= "$%0)%&µ(1:1 µ(6(,71 "%; 

'4(,*.%1,#/ µ( ,01 #1%$H53%+0 ';µ"($/8%$- ,:1 µ(µ%1:µ91:1 ("(13;,71 := "$%= ,01 

"760'0 2#/ #)%$- µ(,%471 ',% ,96%= ,%; 9,%;=. >1 2#,#26(*3/, %/ ($(;10,9= 

';µ"9$#1#1 5,/ ,% 8#/15µ(1% ,%; D#1%;#$*%; (*1#/  91# ;"#$2,5 2#/ 3/#$29= 8#/15µ(1% 

',/= #"%35'(/= ,:1 µ(,%471. 

 

 

Michael J. Cooper, John J. McConnell, Alexei V. Ovttchinnikov (2005), 

“The other January effect” 

  O/ Cooper, Mc Connell 2#/ Ovtchinnikov H960'#1 1# (+(,-'%;1 ,01 "$%?6(",/2A 

/2#15,0,# ,:1 #"%35'(:1 ,%; D#1%;#$*%; )/# ,01 "($*%3% 1940 9:= 2003 2#/ 2#,960+#1 

',% 5,/ %/ #"%35'(/= ,%; D#1%;#$*%; 94%;1 "$%?6(",/2A /2#15,0,# )/# ,%;= ;"56%/"%;= 

11 µA1(= ,%; 9,%;=. B,'/, #1 %/ #"%35'(/= ,%; D#1%;#$*%; (*1#/ H(,/29=, %/ #"%35'(/= )/# 

,%;= ;"56%/"%;= µA1(= ,%; 4$51%; (*1#/ "/% "/H#15 1# (*1#/ 2/ #;,9= H(,/29=  2#/ 

;R065,($(= #"5 5,,/ H# A,#1 #1 %/ #"%35'(/= ,%; D#1%;#$*%; A,#1 #$10,/29=. L(7$0'#1 
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6%/"51, 5,/ #;,5= % 2#151#= /'4;(* ,5'% )/# ,01 /'%',#Hµ/'µ910 #)%$- 5'% 2#/ )/# ,# 

4#$,%8;6-2/# µ(,%471 µ()-60= 2#/ µ/2$A= 2(8#6#/%"%*0'0=. 

 

 

 

George J. Marett, Andrew C. Worthington (2008), 

“The month-of-the-year effect in the Australian stock market: An analysis of the 

market, industry and firm size impacts”  

  O/ Marett 2#/ Worthington ',% -$H$% ,%;= (+9,#'#1 ,% 8#/15µ(1% ,%; µA1# ,%; 9,%;= 

)/# ,/= 0µ($*'/(= #"%35'(/= µ(,%471 ,0= #)%$-= ,0= J;',$#6*#= 2#/ )/# µ(,%49= µ/2$A= 

2(8#6#/%"%*0'0= )/# ,01 "($*%3% #"5 ,0 P(;,9$# 9 I(",(µ?$*%;, 1996 9:= ,01 

E#$#'2(;A 10 W%(µ?$*%;, 2006, 4$0'/µ%"%/71,#= 373(2# 3/#8%$(,/2%&= 3(*2,(= 

,/µ71, 94%1,#= 306#3A 91# '&1%6% 2.635  2#H0µ($/171 "#$#,0$A'(:1 ,%; 

4$0µ#,/',0$*%; ,0= J;',$#6*#=. J;,A H(:$(*,#/ 2#/ 0 µ()#6&,($0 "($*%3%= )/# ,01 

%"%*# (*1#/ 3/#H9'/µ(= % 0µ($*'/(= ,/µ9=, (17 56# ,# 3(3%µ91# #1,6AH02#1 #"5 ,01 

E#)25'µ/# G-'0 P(3%µ91:1 (2006). 

 

  I;)2(2$/µ91#, %/ ($(;10,9= 4$0'/µ%"%*0'#1 ,01 #256%;H0 µ9H%3% "#6/13$5µ0'0= 

"$%2(/µ91%; 1# (69)+%;1 ,01 ;"5H('0 #1 %/ #"%35'(/= ,:1 µ0171 (*1#/ *'(= µ(,#+& 

,%;=: 

 

Rt = '12 
i=1 #i @it + (t 

 

5"%; Rt = 0 µ01/#*# #"53%'0, Mi = %/ R(;3%µ(,#?60,9= "%; #1,/',%/4%&1 ',%;= µA1(= 

,%; 9,%;= 2#/ "#*$1%;1 ,0 ,/µA 1 #1 ';µ"*",%;1 µ( ,%1 µA1# "%; (+(,-.(,#/, 
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3/#8%$(,/2- "#*$1%;1 ,01 ,/µA 0, #i = %/ ';1,(6(',9= "#6/13$5µ0'0= "%; 3(*41%;1 ,0 

µ9'0 #"53%'0 ,%; µA1# "%; #1,/"$%':"(&%;1 2#/ ,96%= (t = % 3/#,#$#2,/25= 5$%= ,0= 

(+*':'0= "#6/13$5µ0'0=. 

 

  I&µ8:1# µ( ,# #"%,(69'µ#,#, #"%3(*4,02( 0 &"#$+0 ,%; 8#/1%µ91%; ,%; µA1# ,%; 

9,%;= '( 3/-8%$(= #)%$9= ,0= J;',$#6*#= 5":= ',01 #)%$- (19$)(/#=, ',01 #)%$- 

,06("/2%/1:1/71 2#/ µ(,#8%$71, '( #1,*H('0 µ( ,%1 ,$#"(./25 ,%µ9#, ,%1 ,%µ9# ;)(*#=, 

#'8-6(/#= 2#/ µ9':1 µ#./2A= (10µ9$:'0= "%; 3(1 3/#"/',7H02( 0 &"#$+0 ,%;. 

I;1("7=, 0 91,%10 (µ8-1/'0 ,%; 8#/1%µ91%; ',01 #)%$- µ(,%471 ,0= J;',$#6*#= 

#"%3(/2&(/ 5,/ 0 #)%$- 3(1 (*1#/ 2#,- #'H(1A= µ%$8A #"%,(6('µ#,/2A. 
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MONTHLY EFFECT 

Robert A. Ariel (1987),  “A monthly effect in stock returns” 

  O Ariel A,#1 % "$7,%= "%; ("('Aµ#1( ',0 µ(69,0 ,%; 5,/ %/ #"%35'(/= ,:1 µ(,%471 

2#,- ,% "$7,% µ/'5 ,%; µA1# (*1#/ '0µ#1,/2- µ()#6&,($(= #"5 5,/ 2#,- ,% 3(&,($% 

µ/'5. K# 3(3%µ91# "%; µ(6(,AH02#1 #8%$%&'#1 ,/= #"%35'(/= ,:1 3(/2,71 (value-

weighted 2#/ equally-weighted) ,:1 µ(,%471 ,%; S91,$%; >$(;171 ,:1 K/µ71 ,:1 

@(,%471 (CSRP) ,:1 !.E.J. )/# ,0 4$%1/2A "($*%3% #"5 ,01 10 D#1%;#$*%;, 1963 

µ94$/ ,/= 12 D#1%;#$*%;, 1981. J$4/2- ;"%6%)*',02#1 %/ #$/Hµ0,/2%* µ9'%/ ,:1 

#"%35'(:1 ,:1 (119# 0µ($71 ';1#66#)A= "$/1 2#/ µ(,- ,01 #$4A ,%; µA1# 2#/ 

(1,%"*',02#1 H(,/29= #"%35'(/= "%; +(2/1%&'#1 ,01 ,(6(;,#*# µ9$# ,%; "$%0)%&µ(1%; 

µA1# 2#/ ';1(4*.%1,#1 2#,- ,% "$7,% µ/'5 ,%; 19%; µA1#, #2%6%;H%&µ(1(= #"5 

#$10,/29= ,/µ9=, µ(,- ,% µ9'%1 ,%; µA1#. B"(/,#, 2-H( µA1#= 4:$*',02( ',0 µ9'0 2#/ 

;"%6%)*',02#1 %/ µ9'%/ ,:1 0µ($A'/:1 #"%35'(:1 )/# 2-H( µ/'5. 

 

  F/# 560 ,0 4$%1/2A "($*%3% 1963 – 1981, ,% t-statistic ,:1 3&% 3(/2,71 (*1#/ ',#,/',/2- 

'0µ#1,/25, 306#3A % ';'':$(;5µ(1%= µ9'%= ,:1 #"%35'(:1 )/# ,% "$7,% µ/'5 2-H( 

µA1# +("($1-(/ ,%1 #1,*',%/4% µ9'% )/# ,% 3(&,($% µ/'5. >"/"69%1, 0 3/#2&µ#1'0 

µ(,#+& ,:1 0µ($71 ;R06A= 2#/ 4#µ06A= #"53%'0= ,%; µA1# "%; "$%9$4(,#/ #"5 ,% 

8#/15µ(1% ,0= #66#)A= ,%; µA1#, 94(/ '4(351 ,% *3/% µ9)(H%= µ( ,0 3/#2&µ#1'0 ,:1 

#1,*',%/4:1 0µ($71 ,0= (?3%µ-3#= "%; #1,#1#26-,#/ #"5 ,% 8#/15µ(1% ,%; 

I#??#,%2&$/#2%;. 

 

  >$µ01(*(= )/# ,% 8#/15µ(1% ,0= #66#)A= ,%; µA1# 94%;1 ;"-$+(/ "%669=, 

';µ"($/6#µ?#1%µ910= 2#/ ,0= "/H#15,0,#= 1# '4(,*.(,#/ µ( ,% 8#/15µ(1% ,%; 

D#1%;#$*%; #66- 2#/ µ( ,% 8#/15µ(1% ,:1 ;R0671 #"%35'(:1 ,:1 µ(,%471 ,:1 µ/2$71 

(,#/$(/71. E#$56’#;,-, 2#µ*# ($µ01(*# 3(1 (*1#/ #$2(,A 1# (+0)A'(/ ,01 2#1%1/25,0,# 

,%; 8#/1%µ91%;. 
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  @*# #"5 ,/= #/,*(= "%; #1#89$(/ % Ariel (*1#/ 0 ,;4#/5,0,# ,%; )()%15,%=, 5,/ 306#3A 

µ"%$(* #"67= 1# ';µ?(*, 4:$*= 5µ:= #;,A 0 (+A)0'0 1# (*1#/ ("#$2A= 2#H7= ;"-$4%;1 

"($/%$/'µ%* ',% (*3%= ,;4#/5,0,#= "%; A,#1 "/H#151 1# ';µ?(*. V66(= (+0)A'(/= "%; 

93:'( % Jriel #1#89$%1,#/ ',# pre-test bias, ',# biased data, ',% dividend effect 2#/ 

',01 #1,/',%/4*# µ(,#+& 0µ($%6%)/#2%& 2#/ ';1#66#2,/2%& 4$51%;, 2#µ*# 5µ:= #"5 

#;,9= µ"%$(* 1# (+0)A'(/ ("#$27= ,% 8#/15µ(1% ,0= #66#)A= ,%; µA1#. 

 

Jeffrey Jaffe, Randolph Westerfield (1989),  

“Is there a monthly effect in stock market returns? Evidence from foreign countries”   

  O/ Jaffe 2#/ Westerfield µ(69,0'#1 ,/= 0µ($*'/(= #"%35'(/= µ(,%471 ,:1 #)%$71 

,(''-$:1 4:$71 2#/ "/% ';)2(2$/µ91# ,%; !1:µ91%; G#'/6(*%;, ,%; S#1#3-, ,0= 

J;',$#6*#= 2#/ ,0= D#":1*#=. I( #1,*H('0 µ( ,# #"%,(69'µ#,# "%; 94%;1 ?$(H(* #"5 

"$%0)%&µ(1%;= ($(;10,9= )/# ,01 #)%$- ,:1 !.E.J., ',% "#$#"-1: 3(*)µ# 3(1 

"#$%;'/-',02( 91,%1# ,% 8#/15µ(1% ,0= #66#)A= ,%; µA1#. 

 

  O/ ,9''($/= #;,9= #)%$9= #"%,(6%&1 ,% 32% ,0= "#)25'µ/#= #)%$#*#= #+*#= ,:1 

µ(,%471 "%; ';1#66-''%1,#/. O/ ($(;10,9= ("96(+#1 1# µ(6(,A'%;1 ,% 3(*2,0 Nikkei 

Dow )/# ,01 D#":1*# ,01 "($*%3% 1970 µ( 1983, ,% 3(*2,0 ,%; Y$0µ#,/',0$*%; ,%; 

K%$51,% )/# ,%1 S#1#3- ,01 "($*%3% 1977 µ( 1983, )/# ,01 J;',$#6*# ,% 3(*2,0 Statex 

Actuaries Index ,01 "($*%3% 1973 µ( 1983 2#/ ,96%= )/# ,% !1:µ91% G#'*6(/% ,% 3(*2,0 

Financial Times Ordinary Share Index )/# ,01 "($*%3% 1950 µ( 1983.O/ µ9$(= #66#)A= 

"%; µ(6(,AH02#1 A,#1 (119# 0µ9$(= "$/1 2#/ (119# 0µ9$(= µ(,- ,01 #$4A ,%; µA1#. 

 

 ! ;"5H('0 "%; (+(,-',02( A,#1 5,/ %/ µ9'(= 0µ($*'/(= #"%35'(/= ',% "$7,% µ/'5 56:1 

,:1 µ0171 (*1#/ *'(= µ( ,/= µ9'(= 0µ($*'/(= #"%35'(/= ',% 3(&,($% µ/'5 

4$0'/µ%"%/71,# ,01 #256%;H0 (+*':'0 "#6/13$5µ0'0=: 
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Rt – $Rt-1 = # (1-$) + ? (Dt – $Dt-1) + et 

 

5"%; Rt = 0 0µ($*'/# #"53%'0 ,%; 3(*2,0 )/# 2-H( 47$#, Dt = µ*# R(;3%µ(,#?60,A "%; 

"#*$1(/ ,01 ,/µA 1 2#,- ,0 3/-$2(/# ,:1 "$7,:1 (119# A 91,(2# ';1#66#''5µ(1:1 

0µ($71 ,%; µA1# 2#H7= 2#/ ,0= ,(6(;,#*#= ';1#66#''5µ(10= 0µ9$#=, (17 #"*$1(/ ,01 

,/µA 0 )/# ,/= ;"56%/"(= 0µ9$(=, $ = % ';1,(6(',A= "#6/13$5µ0'0= 2#/ ,96%= et = % 

3/#,#$#2,/25= 5$%= ,0= (+*':'0= "#6/13$5µ0'0=. 

 

  K% monthly effect ;"%1%(* 5,/ %/ #"%35'(/= ',01 #$4A ,%; µA1# -+(2/171,#= "-1,# #"5 

,01 ,(6(;,#*# 0µ9$# ';1#66#)A= 2#/ 2#,#6A)%1,#= ',01 (11-,0 0µ9$# ,%; 19%; µA1#-  

H# (*1#/ µ()#6&,($(= #"5 ,/= #"%35'(/= ',% ,96%= ,%; µA1#. K# #"%,(69'µ#,# 5µ:= ,0= 

';)2(2$/µ910= µ(69,0= )/# ,/= #)%$9= "%; (+(,-.%1,#/ (*1#/ µ(/2,- 2#H7= (17 ',%1 

S#1#3-, ,01 J;',$#6*# 2#/ ,% !1:µ91% G#'*6(/% "#$#,0$(*,#/ 0 #1:,9$: 

"($/)$#8(*'# '49'0, ',01 D#":1*# (µ8#1*.(,#/ ,% 8#/15µ(1% #1,(',$#µµ91%. K% t-

statistic test A,#1 ',#,/',/2- '0µ#1,/25 '( ("*"(3% 5% )/# ,01 J;',$#6*#, H(,/25 #66- 

54/ ',#,/',/2- '0µ#1,/25 )/# ,%1 S#1#3- 2#/ ,% !1:µ91% G#'*6(/% 2#/ #$10,/2- 

'0µ#1,/25 '( ("*"(3% 1% )/# ,01 D#":1*# (0 µ9'0 #"53%'0 ',% 3(&,($% µ/'5 A,#1 

µ()#6&,($0 #"5 5,/ ',% "$7,% µ/'5). J25µ0, %/ ($(;10,9= (1,5"/'#1 µ()#6&,($0 

91,#'0 ,%; 8#/1%µ91%; ',01 ,(6(;,#*# µ9$# ,%; µA1# #"5 5,/ ',01 #66#)A ,%;, 306#3A 

'( µ()#6&,($% 3/-',0µ#. 

 

Denis O. Boudreaux (1995),  

“The monthly effect in international stock markets: Evidence and implicatios   

  K% 1950, % Boudreaux, ("(2,(*1%1,#= ,# #"%,(69'µ#,# ,:1 Jaffe 2#/ Westerfield 

(1989) µ(69,0'( (",- 47$(= 2#/ (1,5"/'( ,% 8#/15µ(1% ,0= #66#)A= ,%; µA1# ',/= 

#256%;H(= 47$(=: P#1*#, W%$?0)*# 2#/ F($µ#1*#. J1,*H(,#, (1,5"/'( #$10,/2- 

#"%,(69'µ#,# )/# ,01 &"#$+0 ',%; 8#/1%µ91%; ',/= 47$(= ,%; >/$01/2%&, I/)2#"%&$0 

2#/ @#6#/'*#. F/# ,0 µ(69,0 ,%; 4$0'/µ%"%*0'( ,%;= 3(*2,(= "%; #1#89$%1,#/ #"5 ,0 
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Morgan Stanley Capital International Perspective (CIP). O/ CIP 3(*2,(= 

#1,/"$%':"(&%;1 ,% 65% ,0= ';1%6/2A= #)%$#*#= #+*#= ,:1 µ(,%471 "%; 

';1#66-'%1,#/ '( 56(= ,/= 47$(= 2#/ #1#89$%;1 ,/= ,/µ9= 26(/'*#µ,%= '( ,%"/25 

15µ/'µ#. ! 4$%1/2A "($*%3%= "%; (+(,-',02( A,#1 #"5 ,/= 4 @#$,*%; 1978 µ94$/ ,/= 30 

P(2(µ?$*%; 1992 2#/ := µ9$(= #66#)A= ,%; µA1# 6A8H02#1 "91,( 0µ9$(=, 0 ,(6(;,#*# 

,%; µA1# 2#/ %/ ,9''($/= "$7,(=, (17 0 ;"%(+9,#'0 47$(= A,#1 0 P#1*#, F#66*#, 

F($µ#1*#, W%$?0)*#, I/)2#"%&$0, @#6#/'*#, D'"#1*# 2#/ >6?(,*#. 

 

  O ($(;10,A= H960'( 1# (69)+(/ ,01 ;"5H('0 #1 %/ #"%35'(/= ,:1 "91,( 0µ($71 "%; 

#1,/"$%':"(&%;1 ,01 #$4A ,%; µA1# /'%&1,#/ µ( ,/= #"%35'(/= ,%; ;"56%/"%; µA1#. F/# 

,01 (µ"(/$/2A ,%; #1-6;'0 ;"9H('( 5,/ %/ #"%35'(/= ,:1 µ(,%471 2#,- ,0 3/-$2(/# ,%; 

9,%;= #2%6%;H%&1 91# )(:µ(,$/25 ,;4#*% "($*"#,%, (17 4$0'/µ%"%*0'( 91# "#$5µ%/% 

µ%1,96% "#6/13$5µ0'0= µ( #;,5 "%; 4$0'/µ%"%/AH02( #"5 ,%;= Jaffe 2#/ Westerfield 

)/# 1# (69)+(/ ,% 8#/15µ(1% ,0= ("*3$#'0= ,%; µA1#. 

 

  K# #"%,(69'µ#,# ,0= 9$(;1#= 93(/+#1 ';)2(2$/µ91# 5,/ ,% 8#/15µ(1% (µ8#1*.(,#/ '( 

("*"(3% '0µ#1,/25,0,#= 5% )/# ,/= #)%$9= ,0= P#1*#=, F($µ#1*#= 2#/ W%$?0)*#=. I( 

("*"(3% 1% (µ8#1*.(,#/ #$10,/2A '0µ#1,/25,0,# )/# ,01 #)%$- ,0= I/)2#"%&$0= (17 

(µ8#1*.(,#/ H(,/25 #66- 54/ µ( /3/#*,($# ;R06A 91,#'0 ',/= #)%$9= ,0= D'"#1*#=, 

F#66*#= 2#/ >6?(,*#=. E/H#19= ($µ01(*(= ,%; 8#/1%µ91%; #"%,(6%&1 0 &"#$+0 

µ($/'µ-,:1 2#/ %/ #1:µ#6*(= "%; 30µ/%;$)%&1 2#H7= ("*'0= %/ 0µ($%µ01*(= "%6/,/271 

2#/ %/2%1%µ/271 #1#)(66/71. 

 

  -A3 O<?G5µ9G3 786 8µM:<6 786 9QH3µCH<6 E 786 R9F7M:<6 E 73F /<QQ<732I:?<23F 

. ! ?/?6/%)$#8*# "%; #1#89$(,#/ ',% 8#/15µ(1% ,0= P(;,9$#= (*1#/ "6%&'/# 2#/ 

(2,(*1(,#/ '( ?-H%= "%6671 3(2#(,/71 2#H7= ,% 8#/15µ(1% #;,5 #"%,96('( #1,/2(*µ(1% 

µ(69,0= #"5 ,/= #$49= ,%; 20%; #/71# (17 ';1(4*.(/ #25µ0 2#/ 'Aµ($# 1# #"#'4%6(* 

,%;= ($(;10,9=. @94$/ ,% 1980 3(1 (*4( )*1(/ 2#µ*# #+/56%)0 "$%'"-H(/# µ(69,0= ,%; 
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8#/1%µ91%;. ! #$4A 9)/1( ,% 1980 #"5 ,%1 French % %"%*%= 3/#"*',:'( ,01 &"#$+0 ,%; 

8#/1%µ91%; ,0= P(;,9$#= ',0 #)%$- ,:1 !.E.J.. I,# *3/# ';µ"($-'µ#,# 2#,960+#1 2/ 

-66%/ ($(;10,9= ',0 ';194(/# )/# ,01 #)%$- ,:1 !.E.J. 5":= %/ Gibbon 2#/ Hess 

(1981), Keim 2#/ Stambaurgh (1982), Lakonishok 2#/ Levi (1982), o Rogalski (1984) % 

%"%*%= 3/#,&":'( ,01 -"%R0 5,/ ,% 8#/15µ(1% ,0= P(;,9$#= (*1#/ #"5$$%/# ,%; 

8#/1%µ91%; ,%; I#??#,%2&$/#2%; 2#H7= ,% I#??#,%2&$/#2% )1:',%"%/%&1,#/ 

#$10,/2- 19# ,# %"%*# 2-1%;1 ,01 #)%$- 1# H9,(/ '( 4#µ06- ("*"(3# ,/= ,/µ9= 

#1%*)µ#,%= ,%; 4$0µ#,/',0$*%; ,0 P(;,9$#, %/ Smirlok 2#/ Starks (1985), o Harris 

(1986), o/ Lakonishok 2#/ Smidt (1988) 2#/ Lakonishok 2#/ Maberly (1990). A+*.(/ 1# 

'0µ(/:H(* 5,/ % Conolly (1989) ',0 µ(69,0 ,%; )/# ,01 #)%$- ,:1 !.E.J. #1#89$(/ 5,/ 

,% 8#/15µ(1% ,0= 0µ9$#= ,0= (?3%µ-3#= A,#1 µ( µ/2$5,($0 91,#'0 µ94$/ ,# µ9'# ,0= 

3(2#(,*#= ,%; ’70  #"’%,,/ #1#8($5,#1 '( "$%0)%&µ(1(= µ(69,(= (17 #"5 (2(* 2/ 9"(/,# 

'4(351 (+#6(*8H02(, 2#H7= 2#/ %/ Abraham 2#/ Ikenberry (1994) %/ %"%*%/ #1#89$%;1 

5,/ #$10,/2A/H(,/2A #"53%'0 ,01 E#$#'2(;A ';1("-)(,#/ #$10,/2A/H(,/2A #"53%'0 ,0 

P(;,9$#  (17 0 '49'0 #;,A (*1#/ #25µ0 "/% 91,%10 '( µ/2$%& 2#/ µ('#*%; µ()9H%;= 

("/4(/$A'(/=.  

 

  I( #1,*',%/4(= µ(69,(= "%; "$#)µ#,%"%/AH02#1 )/# ,01 >;$7"0 #"5 µ(6(,0,9= 5":= % 

Barone (1990) )/# ,01 D,#6*# 2#/ %/ Solnik 2#/ Bousquet (1990) )/# ,01 #)%$- ,0= 

F#66*# 3/#"/',71(,#/ 2#/ "-6/ 0 &"#$+0 ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= (?3%µ-3#= )/# 

,/= #1,*',%/4(= #)%$9=.  O/ Jgrawal 2#/ Tandon (1994) 2#/ %/ Dubois 2#/ Louvet (1995) 

o/ %"%*%/ (+9,#'#1 18 2#/ 9 47$(= #1,*',%/4# 2#,960+#1 ',% ';µ"9$#'µ# )/# ,01 

91,%10 &"#$+0 ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= (?3%µ-3#=. I,% *3/% ';µ"9$#'µ# 

2#,960+#1 ($(;10,9= 5":= % Bildik (1999) % %"%*%= (+9,#'( ,0= #)%$- ,0= K%;$2*#= 2#/ 

% Choudry (2000) "%; µ(69,0'( ,/= 7 2;$/5,($(= #)%$9= ,0= J'*#=. J1,/H9,:= % Steeley 

(2001) ',01 9$(;1# "%; "$#)µ#,%"%*0'( ',% 3(*2,0 FTSE-100 )/# ,% !1:µ91% 

G#'*6(/% 3/#"*',:'( 5,/ ,% 8#/15µ(1% ,0= 0µ9$#= ,0= (?3%µ-3#= A,#1 #1&"#$2,%. O/ 

Chen, Kwok 2#/ Rui (2001) ',0 µ(69,0 ,%;= )/# ,01 #)%$- ,0= S*1#= 3/#"*',:'#1 5,/ 

"$/1 ,% 1995 "#$#,0$%&1,#1 '0µ#1,/29= #$10,/29= #"%35'(/= ,01 K$*,0 (17 µ(,- ,01 

RA8/'0 ,%; 19%; 15µ%; ,% 8#/15µ(1% 9"#R( 1# ;"-$4(/. O/ Doyle 2#/ Chen (2009) 
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µ(69,0'#1 11 ?#'/29= #)%$9=  2#/ 2#,960+#1 ',01 &"#$+0 ,%; 8#/1%µ91%; #66- ',0 

µ9'0 ,0= (?3%µ-3#= (17 "#$5µ%/# #"%,(69'µ#,# ?$A2#1 2#/ %/ Muhammad 2#/ 

Rahman (2010) )/# ,% 3(*2,0 Kuala Lumpur Composite Index (KLCI) ',0 @#6#/'*#. O/ 

Depenchuk, Compton 2#/ Kunkel '&)2$/1#1 ,01 #)%$- ,0= O;2$#1*#= µ( #;,A ,:1 

!.E.J. 2#/ ';µ"9$#1#1 5,/ 3(1 ;"-$4(/ 913(/+0 &"#$+0= ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= 

(?3%µ-3#=. K96%= % Giovanis (2011) µ(69,0'( ,/= #)%$9= ,:1 !.E.J., !1:µ91%; 

G#'/6(*%;, D#":1*#= 2#/ F($µ#1*#= 2#/ ?$A2( ,01 &"#$+0 (15= #1,*',$%8%; 8#/1%µ91%; 

,0= P(;,9$#= )/# ,%1 S&P 500 (!.E.J.), #$10,/29= #"%35'(/= ,01 E#$#'2(;A )/# ,%1 

FTSE-100 (!.G.), H(,/29= #"%35'(/= ,01 K$*,0 )/# ,%1 NIKKEI-225 (D#":1*#) 2#/ 

2#191# 8#/15µ(1% ',%1 DAX (F($µ#1*#). 

 

  I,01 "($*",:'0 ,0= >66-3#=, %/ Alexakis 2#/ Xanthakis (1995) (1,5"/'#1 µ()-6(= 

3/#8%$9= ',0 µ9'0 #"53%'0 2-H( 0µ9$#= "$/1 2#/ µ(,- ,01 (8#$µ%)A ,:1 19:1 

2#1%1/'µ71 ',% Y.J.J. (17 %/ Mills, Siriopoulos, Markellos 2#/ Harizanis (2000) 

';µ"9$#1#1 5,/  % Y.J.J. #1(?#*1(/ 2-H( E#$#'2(;A 2#/ ;"%4:$(* 2-H( K(,-$,0.  O/ 

Kenourgios 2#/ Samitas (2008) 3/#"*',:'#1 ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= 0µ9$#= ,0= 

(?3%µ-3#= 9:= 5,%; µ"A2( 0 >66-3# ',01 >;$:.710 5"%; 2#/ µ(,$/-',02(, 9$(;1# 0 

%"%*# 9$4(,#/ '( #1,*H('0 µ( #;,A "%; "$#)µ#,%"%*0'( % Giovanis (2010) 5"%; 

'&µ8:1# µ( ,# #"%,(69'µ#,# 3(1 ;"A$4( 913(/+0 &"#$+0= ,%; 8#/1%µ91%; ,0= 

P(;,9$#= ',01 (6601/2A 4$0µ#,#)%$- )/# ,01 "($*%3% "$/1 ,% (;$7. 

 

-A3 O<?G5µ9G3 73F $<G3F<:>3F 

  K% (1 65): 8#/15µ(1% 98($#1 ',% "$%'2A1/% %/ Rozeff 2#/ Kinney (1976) %/ %"%*%/ 

(+(,-.%1,#= ,01 #)%$- ,:1 !.E.J #198($#1 5,/ %/ #"%35'(/= ,%; D#1%;#$*%; (*1#/ %2,7 

8%$9= ;R065,($(= #"5 ,/= ';1AH(/= #"%35'(/= (15= ,;"/2%& µA1#. I( "#$5µ%/# 

';µ"($-'µ#,# '4(,/2- µ( ,01 &"#$+0 ,%; 8#/1%µ91%; ,%; D#1%;#$*%; ',01 #)%$- ,:1 

!.E.J. 2#,960+#1 %/ Keim (1983), Reinganum (1983), Tinic 2#/ West (1984) 2#H7= 2#/ 

%/ Cooper, McConnell 2#/ Ovttchinnikov (2005) %/ %"%*%/ ';µ"9$#1#1 5,/ %/ #"%35'(/= 

,%; D#1%;#$*%; 94%;1 "$%?6(",/2A /2#15,0,# )/# ,%;= ;"56%/"%;= 11 µA1(= ,%; 9,%;=. 
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B,'/, #1 %/ #"%35'(/= ,%; D#1%;#$*%; (*1#/ H(,/29=, %/ #"%35'(/= )/# ,%;= ;"56%/"%;= 

µA1(= (*1#/ "/% "/H#15 1# (*1#/ 2/ #;,9= H(,/29=  2#/ ;R065,($(= #"5 5,,/ H# A,#1 #1 %/ 

#"%35'(/= ,%; D#1%;#$*%; A,#1 #$10,/29=. 

 

  O/ Gultekin 2#/ Gultekin (1983) (+9,#'#1 17 #1#",;)µ91(= 47$(= 2#/ 3/#"*',:'#1 ,01 

91,%10 &"#$+0 ,%; 8#/1%µ91%; ,%; D#1%;#$*%; 5":= 2#/ % !% (1990) )/# 10 #'/#,/29= 

#)%$9=, ,/= !.E.J. 2#/ ,% !1:µ91% G#'*6(/% 2#H7= ("*'0= %/ Haug 2#/ Hirschey (2005). 

I0µ(/:,9:1, %/ Fountas 2#/ Segredakis (2002) ',01 9$(;1- ,%;= '( 18 #1#3;5µ(1(= 

#)%$9= 3/#"*',:'#1 5,/ 3(1 ;"-$4(/ #"53(/+0 5,/ ,% 8#/15µ(1% ,%; D#1%;#$*%; 

%8(*6(,#/ ',01 tax-loss hypothesis. J1,*H(,# µ( ,# "#$#"-1: #"%,(69'µ#,#, % 

Maghayereh (2003) ',0 µ(69,0 ,%; )/# ,% 4$0µ#,/',A$/% ,%; Jµ-1 3/#"*',:'( 5,/ 3(1 

;"-$4(/ 913(/+0 &"#$+0= ,%; 8#/1%µ91%; ,%; D#1%;#$*%;. K96%=, %/ Marett 2#/ 

Worthington (2008) ',0 µ(69,0 ,%;= )/# ,01 #)%$- ,0= J;',$#6*#= 3/#"*',:'#1 ,01 

&"#$+0 ,%; 8#/1%µ91%; ,%; µA1# ,%; 9,%;=. 

  

 

-A3 O<?G5µ9G3 786 <NN<;E6 73F µEG< 

  E$7,%= % Ariel (1987) (1,5"/'( ,% 8#/15µ(1% ,0= #66#)A= ,%; µA1# ',01 #)%$- ,:1 

!.E.J..O/  Jaffe 2#/ Westerfield (1989) µ(69,0'#1 ,% !1:µ91% G#'*6(/%, ,%1 S#1#3-, 

,01 J;',$#6*# 2#/ ,01 D#":1*# 2#/ (1,5"/'#1 )/# ,/= ,$(/= "$7,(= ,01 &"#$+0 ,%; 

8#/1%µ91%; (17 )/# ,01 D#":1*# ,% 8#/15µ(1% (µ8#1*',02( #1,(',$#µµ91%. K96%= % 

Boudreaux (1995) µ(69,0'( (",- 47$(= 2#/ 3/#"*',:'( ,01 &"#$+0 ,%; 8#/1%µ91%; ',/= 

P#1*#, W%$?0)*# 2#/ F($µ#1*# (17 ',0 I/)2#"%&$0 2#/ @#6#/'*# ,% 8#/15µ(1% 

(µ8#1*',02( #1,(',$#µµ91%. 

 

 - A3 O<?G5µ9G3 786 8µM:<6 43F 4:38;9>7<? µ?<6 <:;><6 
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  O/ Fields (1934), Roll (1983) 2#/ Lakonishok 2#/ Smidt (1984) 3/#"*',:'#1 5,/ %/ 

#"%35'(/= ,:1 µ(,%471 #;+-1%1,#/ ,/= 0µ9$(= "%; "$%0)%&1,#/ #$)/71. 

 

- A3 O<?G5µ9G3 786 L:<6 786 8µM:<6 

P/-8%$%/ ($(;10,9= 5":= %/ Smirlok 2#/ Starks (1985) 2#/ Harris (1986) 3/#"*',:'#1 

,01 &"#$+0 ,%; #1:,9$: 8#/1%µ91%;. 

 

- A3 O<?G5µ9G3 786 !<:<=29FE6 2<? 13 

O/ Merton (1985), Dyl 2#/ Maberly (1988) 2#/ %/ Lakonishok 2#/ Smidt (1988) ?$A2#1 

(13(*+(/= ',0 µ(69,0 ,%;= )/# ,01 &"#$+0 ,%; 8#/1%µ91%; ,0= E#$#'2(;A= 2#/ 13. 
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                                                            !" #$%&"'(&" !)* )'(+$* !)* (,-"'$-$* 

(./012345 & 

6375 µ/84325 

9:./5 & ;/.<7=75  6./01>5 '/?7=787@<> *0µA/.BCµ>3> 

French  

(1980) 

).;.$. (S&P 500): 1953 – 1977 

 

'4C/5 >A7=DC/E5 F>E 

A>8E1=.Dµ2C2 

) µ4C2 >AD=7C2 325 -/034.>5 /<1>E 

C2µ>13EFB >.123EFG /1: 2 µ4C2 >AD=7C2 

3H1 0A787<AH1 2µ/.:1 /<1>E C2µ>13EFB 

?/3EFG  

Gibbons & Hess  

(1981) 

).;.$. (S&P 500 F>E Dow Jones 

30): 1962 – 1978 

;>8E1=.Dµ2C2 µ/ 

I/0=7µ/3>J82345 

61371> F>E C01/K:5 >.123EFG µ4C2 

>AD=7C2 3H1 µ/37K:1 32 -/034.> 

Lakonishok & Levi 

(1982) 

).;.$. (S&P 500): 1962 – 1973 ;>8E1=.Dµ2C2 µ/ 

I/0=7µ/3>J82345 

9>µ2845 >A7=DC/E5 32 -/034.> F>E 0I2845 

>A7=DC/E5 321 ;>.>CF/0G H5 >A7348/Cµ> 

3H1 µ/?D=H1 =E>F>171ECµ7L  

Keim & Stambaurgh 

(1984) 

).;.$. (2µ/.<CE/5 >A7=DC/E5 370 

S&P Composite Stock Price 

Index): 1928 - 1982 

 

;>8E1=.Dµ2C2 µ/ 

I/0=7µ/3>J82345 

!7 M>E1Dµ/17 325 2µ4.>5 325 /J=7µB=>5 

G3>1 C/ ECKL D82 321 /N/3>ODµ/12 K.71EFG 

A/.<7=7 - 2 µ4C2 >AD=7C2 3E5 -/034./5 

G3>1 A78L K>µ28G /1: 3E5 ;>.>CF/045 

>C01G?EC3> 0I28G 

Rogalski  

(1984) 

).;.$. [New York Stock 

Exchange Composite Index 

(NYSE): 1974 -1983 

-E>KH.ECµD5 C/ 

trading F>E non-

trading period. 

$1B80C2 µ4CH1 

!7 M>E1Dµ/17 325 -/034.>5 /<1>E >AD..7E> 

370 M>E17µ4170 370 *>JJ>37FL.E>F70 

F>?:5 37 *>JJ>37FL.E>F7 

@1HC37A7E7L13>E >.123EFB 14> 3> 7A7<> 
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S&P Composite Index (S&P 500): 

1978 -1983] 

 

!"#$%&'() *+)#,) -.) !/#0+ )! 12-'3 &' 4!µ.5+ 

'"6"'$! -37 -3µ27 !)#6/µ!-#7 -#, 

40.µ!-3&-.06#, -. 8',-20! 

Smirlok & Starks 

(1985) 

9.:.;. (DJIA): 1963 - 1983 :!53)$0%µ.&. µ' 

<',$#µ'-!=5.-27 

:0>-#, $'?-'0# -06-# -#, $'6/µ!-#7 . 

!"%$#&. &-# *5'6&3µ# -.7 :!0!&*',@7 *!3 

-37 "0>-'7 >0'7 -.7 8',-20!7 '6)!3 1'-3*@ 

*!3 &,)'46A'3 !0).-3*@. B.) -06-. 

,"#"'06#$# !0).-3*27 *!3 &-!-3&-3*+ 

&.µ!)-3*27 !"#$%&'37 -37 "0>-'7 >0'7 -.7 

8',-20!7, "#, /6)#)-!3 1'-3*27 µ2403 -# 

*5'6&3µ#. 

 

Harris  

(1986) 

9.:.;., 1981 - 1983 C2&'7 !"#$%&'37 ;0).-3*27 !"#$%&'37 -. 8',-20! *!3 /3! -37 

$?# *!-./#06'7 '-!30'3>) !55+ 

"!0!-.0'6-!3 $3!D#0#"#6.&. (7 "0#7 -# 

40#)3*% $3+&-.µ! "#, "0!/µ!-#"#3#?)-!3 

Lakonishok & Smidt 

(1988) 

9.:.;., [Dow Jones Industrial 

Average (DJIA)]: 1897 - 1989 

:!53)$0%µ.&. µ' 

<',$#µ'-!=5.-27 

H 8',-20! "!0#,&3+A'3 &-!1'0+ *!3 

$3!40#)3*+ -37 !0).-3*%-'0'7 !"#$%&'37 - 

-+&. ,<.5%-'0() 1'-3*>) !"#$%&'() *!-+ 

-.) -'5',-!6! '0/+&3µ. .µ20! -.7 

'=$#µ+$!7 
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Connolly  

(1989) 

!.".#. (S&P500, CRSP): 1963 -

1983 

"$%&'()*µ+,+ µ- 

.-/(0µ-1$2%+134, 

µ0'13%$ Garch 

T0 5$&'*µ-'0 1+4 +µ3)$4 1+4 -2(0µ6($4 

71$' µ- µ&8)*1-)+ 3'1$,+ µ39)& 1$ µ3,$ 

1+4 (-8$-1:$4 10/ ’70 -$;* -8-: 8& 3;-&1$ 

,9-(*' -<$%-:5=+8-. 

Barone  

(1990) 

>1$%:$ (?>@): 1975 - 1989 "$%&'()*µ+,+ µ- 

.-/(0µ-1$2%+134 

T+' "$)$,8-/7 ;$)$1+)-:1$& µ-A$%B1-)+ 

6'0(04 -'C + D-/13)$ -:'$& µ:$ ;1E1&87 

+µ3)$ A&$ 10 9)+µ$1&,17)&0 >1$%:$4 -+ 

+µ3)$ µ- 1+ µ-A$%B1-)+ ;1E1&87 ;0)-:$ 

1E' µ-109C' -:'$& + F):1+. 

 

Lakonishok & 

Maberly  

(1990) 

!.".#. (NYSE): 1962 - 1986 #'6%/,+ µ3,0/ 

*A80/ ,/'$%%$AC' 

! D-/13)$ -:'$& + µ3)$ µ- 1&4 %&A*1-)-4 

,/'$%%$A34. 

Solnik & Bousquet 

(1990) 

G$%%:$ (CAC): 1978 -1987 "$%&'()*µ+,+ µ- 

.-/(0µ-1$2%+134 

H µ3,+ $;*(0,+ A&$ 86=- +µ3)$ -:'$& 

=-1&87 -81*4 F):1+4 - + /.+%*1-)+ =-1&87 

$;*(0,+ 1+' "$)$,8-/7. 

Abraham & 

Ikenberry  

(1994) 

!.".#. (CRSP): 1963 - 1991 ?3,-4 $;0(*,-&4, 

(-,µ-/µ3'-4 µ3,-4 

$;0(*,-&4 

#)'+1&87/=-1&87 $;*(0,+ 1+' "$)$,8-/7 

,/'-;6A-1$& $)'+1&87/=-1&87 $;*(0,+ 1+ 

D-/13)$ -$8*µ+ ;&0 3'10'+ ,93,+ ,- 

µ&8)0B 8$& µ-,$:0/ µ-A3=0/4 -;&9-&)7,-&4 

Agrawal & Tandon 18 9C)-4 -10 -/)E;$H834, 3 

$,&$1&834, 2 I.#µ-)&874, 

"$%&'()*µ+,+ µ- J'10'+ B;$)<+ 10/ 5$&'0µ3'0/ 1+4 +µ3)$4 
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(1994) !"#"$%&, '()*+",-", .. 

/0,"#$-", 1971 - 1987 

12($3µ2*"4,0*5& *0& 24$3µ%$"& 

Dubois & Louvet 

(1995) 

11 $2-6*2& "78 9 9:+2&, 1969 – 

1992 

;"+"µ2*+<6% 6"< µ0-

7"+"µ2*+<6% *2)* 

'+#0*<65& "73$8)2<& *0 =2(*5+", >2*<65& 

?2*%+*0 6"< ;"+")62(@ - 2%# <)9A2< 8*< 3< 

272#$(*5& 2-#"< ,<B8*2+3 $+")*@+<3< *0 

=2(*5+", -)C& *3 D"<#8µ2#3 *0& =2(*5+"& 

#" )92*-E2*"< µ2 *0# "#2,")*<68*0*" *0& 

E@*0)0&. 

 

 

Alexakis & Xanthakis 

(1995) 

F,,%$" [=2-6*0& 65#*+3( 

9+0µ"*33<63#3µ<6:# )73($:# *3( 

;"#27<)*0µ-3( '>0#:# (C.F.S.), 

G.'.']: 1985 -1994 

H3#*5,3 *A73( 

ARCH-MD 

M2B%,2& $<"D3+5& )*0 µ5)0 "78$3)0 6%>2 

0µ5+"& 7+<# 6"< µ2*% *0# 2D"+µ3B@ *C# 

#5C# 6"#3#<)µ:# )*3 G.'.'. 

Bildik  

(1999) 

?3(+6-" (Istanbul Stock 

Exchange’s Composite Index): 

1988 -1999 

;",<#$+8µ0)0 µ2 

12($3µ2*"4,0*5& 

H ;"+")62(@ 592< *0# (10,8*2+0 

"78$3)0, 0 ?+-*0 2-#"< 0 µ8#0 0µ5+" µ2 

"+#0*<6@ µ5)0 "78$3)0 6"< 0 $<"6Aµ"#0 

*0& =2(*5+"& 2-#"< µ2B",A*2+0 6"*% 35% 

"78 "(*@ *C# (73,3-7C# 0µ2+:#  

Mills, Siriopoulos, 

Markellos & 

Harizanis  

F,,%$" (G.'.'): 1986 -1997 ;",<#$+8µ0)0 µ2 

12($3µ2*"4,0*5& 

O G.'.'. "#24"-#2< 6%>2 ;"+")62(@ 6"< 

(739C+2- 6%>2 ?2*%+*0 –0 "#%,()0 B<" *<& 

µ2*395& 5$2<I2 8*< *<& ;"+")62(5& 

2µD"#-E2< %#3$3 µ8#3 *3 42% *C# µ2*39:#, 
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(2000) !"# $%!&'!%# ()*+,'%- !* 5% ./" !"# $'-!%# 

!* 15%. 

 

Choudhry  

(2000) 

7 .('"0!%'%# /1*'2# !3# 45-/#:  

1990 - 1995 

6*7!28* GARCH To 9/"70µ%7* !3# 3µ2'/# !3# %:;*µ&;/# 

()<'+% !05* 5!"# /)*;05%"# 05* ./" 5!3 

;"/.=µ/753 !,7 /)*;05%,7 !,7 +,'>7, 

/88& 3 3µ2'/ !3# %:;*µ&;/# )*( ?%+>'"5% 

<!/7 ;"/9*'%!".< 1"/ .&@% +>'/.  

 

Steeley  

(2001) 

A7,µ27* B/5-8%"* (FTSE-100):  

1991-1998 

M25%# /)*;05%"# $* 9/"70µ%7* !3# 3µ2'/# !3# %:;*µ&;/# 

<!/7 /7=)/'.!* -0!/7 ;"/"'2@3.% !* ;%-1µ/ 

5% µ2'%# µ% /'73!".2# ./" @%!".2# 

/)*;05%"# <!/7 27!*7* 5!"# 3µ2'%# !3# 

)!>53# ./" /7=)/'.!* 5!"# /7*;".2# 

5(7%;'"&5%"#. 

Chen, Kwok & Rui 

(2001) 

C-7/ (;%-.!%# Shangai ./" 

Shenzhen !*( +'3µ/!"5!3'-*( !3# 

Shangai): 1992 - 1997 

D/8"7;'0µ353 µ% 

E%(;*µ%!/:83!2# 

D'"7 !* 1995 )/'/!3'*=7!/7 53µ/7!".2# 

/'73!".2# /)*;05%"# !37 $'-!3 5!* 

+'3µ/!"5!<'"* !3# Shangai ./" !3# )083# 

Shenzhen, µ%!& !37 E<9"53 !*( 72*( 70µ*( 

!* 9/"70µ%7* 2)/E% 7/ ()&'+%" 

Kenourgios & 

Samitas 

F88&;/ (G.4.4): 1995 - 2005 D/8"7;'0µ353 µ% 

+'*7".< (5!2'353, 

O" %)%7;(!2# µ)*'*=5/7 7/ 

%.µ%!/88%(!*=7 !"# %(./"'-%# )*( 

)'*2.()!/7 /)0 !37 =)/'?3 !*( 
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(2008) !"#$%&" GARCH  '()#"µ%#"* $+, +µ%-(, $+, ./0"µ10(, %2, 

3$"* µ456. + 7&&10( 8$+# 7*-29:#+ 34"* 

$" '()#3µ.#" µ.$-)18$+6. 

Doyle & Chen  

(2009) 

11 /(8)6%, (;"-%,: 1993 - 2007 !"#$%&" GARCH <4(-=+ .#3, '()#"µ%#"* 8$+ µ%8+ $+, 

./0"µ10(, 

Giovanis  

(2010) 

7&&10( (>.#)63, 0.?6$+, 

@-+µ($)8$+-?"* AB+#:#): 2002 – 

2008 

!"#$%&" GARCH !+ C4(-=+ $"* '()#"µ%#"* $+, +µ%-(, $+, 

D.*$%-(, 8$+# .&&+#)65 @-+µ($(;"-1 ;)( 

$+# 4.-?"0" 4-)# $" .*-:, 8. (#$?B.8+ µ. 

$( (4"$.&%8µ($( $2# Gibbons 6() Hess 

(1981), ") "4"?") /-56(# (-#+$)6%, 

(4"038.), $+ D.*$%-(. 

 

Muhammad & 

Rahman 

(2010)  

!(&()8?( [Kuala Lumpur 

Composite Index (KLCI)]: 1999 – 

2006 

!"#$%&" GARCH <4(-=+ $"* '()#"µ%#"* $+, +µ%-(, $+, 

./0"µ10(, 

Depenchuk, Compton 

& Kunkel  

(2010) 

E*6-(#?( (PFTS), F.G.A. (S&P 

500): 2003 - 2007 

G(&)#0-3µ+8+ µ. 

H.*0"µ.$(/&+$%, 

D.# *41-@.) %#0.)=+ C4(-=+, $"* 

'()#"µ%#"* $+, +µ%-(, $+, ./0"µ10(, 

Giovanis  

(2011) 

F.G.A.(S&P 500):1950 - 2009, 

F.I. (FTSE-100): 1984-2009, 

>.-µ(#?(: 1990-2009 (DAX), 

!"#$%&" GARCH Y41-@.) %#( (#$?8$-"'" '()#3µ.#" $+, 

D.*$%-(, ;)( $"# S&P 500, (-#+$)6%, 

(4"038.), $+# G(-(86.*5 ;)( $"# FTSE-
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!"#$%&" (NIKKEI-225): 1984-

2009 

100, '()*+,- "#./01(*- )2% 34&)2 5*" ).% 

NIKKEI-225 +"* +"%,%" 6"*%0µ(%. 1).% 

DAX. 
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                                                      !" #$%&"'(&" !") %$&")$*%") 

(+,-./012 & 3042 

µ,510/2  

 

67+,2  & 8,+94:42 3+,-.;2        ',<4:454=9;                            >-µ?,+@Aµ;0; 

Rozeff & Kinney  

(1976) 

B.8.$. (equal-weight :,9C0/ 

0Dµ7. 04- NYSE): 1904 -

1974 

8;5D.:+Eµ/A/ "D ;?4:EA,D2 04- %;.4-;+94- ,9.;D 4C07 F4+12 

-G/5E0,+,2 ;?E 0D2 A-.H<,D2 ,.E2 0-?DC4I µH.; 

Gultekin & Gultekin 

(1983) 

17 ;.;?0-=µ1.,2 J7+,2: 

1959-1979 

8;+;µ,0+DC@ C;D µ/ 

?;+;µ,0+DC@ 0,A0 

"D ;?4:EA,D2 0K. µ,04J7. 04. %;.4-@+D4 

:D;F1+4-. A/µ;.0DC@ C;D ,9.;D ?45I -G/5E0,+,2 

;?E 0D2 ;?4:EA,D2 0K. -?4549?K. µ/.7. 04- 

J+E.4-. 

Keim  

(1983) 

B.8.$. (NYSE C;D $'(6): 

1963 - 1979 

'1A,2 ;?4:EA,D2 )?,+L45DC@ -G/512 ;?4:EA,D2 =D; µDC+4I 

µ,=1<4-2 (small cap) µ,04J12 04. %;.4-@+D4 

Reinganum  

(1983) 

B.8.$.: 1962 -1979 8;5D.:+Eµ/A/ T4 F;D.Eµ,.4 04- %;.4-;+94- ,9.;D -?;+C0E C;<72 

4D J;µ/512 ;?4:EA,D2 A-.:-@M4.0;D µ, ?K5HA,D2 

=D; F4+4;?;55;C0DC4I2 5E=4-2. 
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Tinic & West  

(1984) 

!.".#.: 1935 -1982 "$%&'()*µ+,+ µ- 

.-/(0µ-1$2%+134 

! 5-1&67 ,83,+ 6&'(9'0/ 6$& $:*(0,+4 10' 

;$'0/<)&0, $:01-%-= µ=$ $6*µ$ ->7?+,+ 10/ 

@$&'0µ3'0/ -10 $,@<%&,1)0 6&'(9'0/ ,1&4 !.".#. 

-='$& 5-1&6* 10' ;$'0/<)&0 6$& *8& ,+µ$'1&6< 

(&$@0)-1&6* $:* 10 µ+(3' ?&$ 10/4 /:*%0&:0/4 

µ7'-4. 

 

Ho  

(1990) 

10 $,&$1&634 $?0)34, !.".#., 

!'Aµ3'0 B$,=%-&0: 1975 -

1987 

"$%&'()*µ+,+ O& -:1< $:* 1&4 (36$ $?0)34 :$)0/,=$,$' /.+%< 

5-1&634 6$5+µ-)&'34 $:0(*,-&4 10' ;$'0/<)&0 ,- 

,83,+ µ- 10/4 /:*%0&:0/4 µ7'-4 10/ 8)*'0/. 

Fountas & 

Segredakis  

(2002) 

18 $'$(/*µ-'-4 $?0)34:  

1989 - 1996 

"$%&'()*µ+,+ µ- 

.-/(0µ-1$2%+134 

! 3)-/'$ 3(-&>- *1& (-' /:<)8-& $:*(-&>+ *1& 10 

@$&'*µ-'0 10/ ;$'0/$)=0/ 0@-=%-1$& ,1+' tax-loss 

hypothesis. 

 

Maghayereh  

(2003) 

;0)($'=$ (C)+µ$1&,17)&0 

#µ<'): 1994-2002 

D0'13%0 GARCH  E-' /:<)8-& 3'(-&>+ 9:$)>+4 10/ @$&'0µ3'0/ 10/ 

;$'0/$)=0/- 0& -:-'(/134 (-' µ:0)09' '$ 

-6µ-1$%%-/109' 10 :%-0'361+µ$ 1A' :%+)0@0)&F' 

,8-1&6< µ- 10 µ7'$ 10/ 310/4 *1$' -:-'(90/' ,10 

,/?6-6)&µ3'0 8)+µ$1&,17)&0 :)06-&µ3'0/ '$ 

6-)(=,0/' $:* µ+ 6$'0'&634 $:0(*,-&4. 
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Haug & Hirschey  

(2005) 

!"#µ$"% &'()*+,% [Schwert 

(1990)]: 1802 - 1962, !.-... 

[Center for Reasearch on 

stock prices (CRSP)]: 1927-

2004 

/$(+0 .1%23(+,0 4"5%"6 71'896 5%: ;',"%µ$"%: 5%: <'"%:'8)%: 

(5,0 µ+5%=$0 µ,>8?0 >+;'*',%1%)6(60, '>3µ6 >', 

>'5@ 56" 1+8)%2% 1%: '>%*%7A6(+ 56" ;%8%*%B,>? 

µ+5'887Aµ,(6 5%: 1986. 

Cooper, McConnell 

& Ovttchinnikov  

(2005) 

!.-... (NYSE): 1940-2003 -'*,"283µ6(6 C, '1%23(+,0 5%: <'"%:'8)%: $=%:" 18%D*+15,>? 

,>'"3565' B,' 5%:0 :13*%,1%:0 11 µ?"+0 5%: $5%:0 

-'" %, '1%23(+,0 5%: <'"%:'8)%: +)"', A+5,>$0, %, 

'1%23(+,0 B,' 5%:0 :13*%,1%:0 µ?"+0 +)"', 1,% 

1,A'"3 "' +)"', >, ':5$0 A+5,>$0  >', :E6*35+8+0 

'13 3,5, A' ?5'" '" %, '1%23(+,0 5%: <'"%:'8)%: 

?5'" '8"65,>$0. 

Marett & 

Worthington  

(2008) 

.:(58'*)': 1996-2006 -'*,"283µ6(6 µ+ 

E+:2%µ+5'D*65$0 

F1'896 5%: ;',"%µ$"%: 5%: µ?"' 5%: $5%:0 (+ 

2,@;%8+0 'B%8$0 560 .:(58'*)'0 31#0 (56" 'B%8@ 

+"$8B+,'0, (56" 'B%8@ 56*+1,>%,"#",G" >', 

µ+5';%8G", (+ '"5)A+(6 µ+ 5%" 58'1+H,>3 5%µ$', 

5%" 5%µ$' :B+)'0, '(;@*+,'0 >', µ$(#" µ'H,>?0 

+"6µ$8#(60 1%: 2+" 2,'1,(5GA6>+ 6 71'896 5%:. 
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                                                                 !" #$%&"'(&" !)* $++$,)* !"- ')&$  

(./012345 & 6375 

µ/84325 

 

9:./5 & ;/.<7=75  6./01>5          '/?7=787@<>                       *0µA/.BCµ>3> 

Ariel  

(1987) 

).;.$. CRSP Value-weighted 

and equally weighted indeces: 

1963 -1981 

'4C/5 >A7=DC/E5 3F1 -9,+9 

2µ/.:1 370 µG1> @E> HB?/ 

µECD 370 µG1> 

" C0CCF./0Dµ/175 µ4C75 3F1 >A7=DC/F1 

@E> 37 A.:37 µECD HB?/ µG1> I/A/.1B/E 371 

>13<C37EJ7 µ4C7 @E> 37 =/K3/.7 µECD 

Jaffe & Westerfield 

(1989) 

)1Fµ417 L>C<8/E7 (=/<H325 

Financial Times Ordinary 

Share Index): 1950-1983, 

M>1>=B5 (=/<H325 

J.2µ>3EC32.<70 370 !7.D137): 

1977-1983, %>AF1<> (Nikkei 

Dow): 1970-1983, $0C3.>8<> 

(=/<H325 Statex Actuaries 

Index): 1973-1983 

;>8E1=.Dµ2C2 µ/ 

N/0=7µ/3>O82345 

*371 M>1>=B, 321 $0C3.>8<> H>E 37 

)1Fµ417 L>C<8/E7 A>.>32./<3>E 37 

P>E1Dµ/17 >88>@G5 370 µG1>, /1: C321 

%>AF1<> /µP>1<Q/3>E 37 P>E1Dµ/17 

>13/C3.>µµ417. 

Boudreaux  

(1995) 

R>1<>, ,>88<>, ,/.µ>1<>, 

&7.O2@<>, 

*E@H>A7K.2/'>8>EC<>, 

%CA>1<>, (8O/3<> [Morgan 

Stanley Capital International 

Perspective (CIP)]: 1978-1992 

;>8E1=.Dµ2C2 µ/ 

N/0=7µ/3>O82345 

T7 P>E1Dµ/17 /µP>1<Q/3>E C/ /A<A/=7 

C2µ>13EHD323>5 5% @E> 3E5 >@7.45 325 

R>1<>5, ,/.µ>1<>5 H>E &7.O2@<>5. */ /A<A/=7 

1% /µP>1<Q/3>E >.123EHG C2µ>13EHD323> @E> 

321 >@7.B 325 *E@H>A7K.25 /1: /µP>1<Q/3>E 

?/3EHD >88B DJE µ/ E=E><3/.> 0N28G 413>C2 
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!"#$ %&'()$ "*$ +!,%-.%$, /%00.%$ 1%# 

2034".%$. 
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!"#$%$&' 4 

("(')"*$ 

  !"#$%& '(& $)*#+,)& µ-./'(& -01)2 ( -3/'),( '(& 42)5*#12"%'(')& 4+# (µ-*#.#62)"71 

8)21#µ/191 –'# 8)21%µ-1# '(& (µ/*)& '(& -:4#µ;4)& ")2 '# 8)21%µ-1# '#< µ=1) '#< 

/'#<&-  62) -$'; ><*9$)?"/& 57*-& 62) '( 5*#12"= $-*0#4# )$% '2& 31 @-"-µ:*0#< 1999 

/9& ")2 '2& 29 A-:*#<)*0#< 2012, '(1 #$#0) 59*0,)µ- ,- 4+# <$#$-*2%4#<&. B/'#1')& 

9& ,(µ-0# ")µ$=& '(1 #2"#1#µ2"= "*0,( 59*0,)µ- '( 4-26µ)'2"= $-*0#4# ,- 4+# 

5*#12"/& <$#$-*2%4#<&, 42)8#*-'2"/& 62) ";C- 57*). !'%5#& µ)& -01)2 1) -./63#<µ- 

")'; $%,# ') -1 .%69 8)21%µ-1) <80,')1'# $*21 ")2 ")'; '( 42;*"-2) '(& "*0,(& ")2 ,- 

'2 :)Cµ%. D2 57*-& $#< -3-';E#1')2, #2 4-0"'-& '91 5*(µ)'2,'(*091 '#<&  ")2 #2 5*#12"/& 

<$#$-*0#4#2 ,'2& #$#0-& 59*0E#1')2 :;,-2 '91 (µ-*2,091 )$#4%,-71 '#<& 

$)*#<,2;E#1')2 ,'#1 $)*)";'9 $01)"): 

  

       F7*)    @-0"'(& F*(µ)'2,'(*0#<     F*#12"/& <$#$-*0#4#2 

>..;4) G-12"%& @-0"'(& F.H.H. 31/12/1999-31/10/2007 

1/11/2007- 29/12/2012 

I').0) G-12"%& @-0"'(& F*(µ)'2,'(*0#< 

J2.;1# 

31/12/1999- 18/5/2007 

21/5/2007-29/12/2012 

I,$)10) G-12"%& @-0"'(& F*(µ)'2,'(*0#< 

J)4*0'(& 

31/12/1999-31/8/2007 

3/9/2007-29/12/2012 

K#*'#6).0) G-12"%& @-0"'(& F*(µ)'2,'(*0#< 

L2,,):%1)& 

31/12/1999- 18/6/2007 

19/6/2007- 29/12/2012 

M19µ/1# 

N),0.-2# 

FTSE-100 31/12/1999-2/5/2008 

6/5/2008-29/12/2012 
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!"#µ$%&$ DAX 30 31/12/1999-31/7/2008 

1/8/2008-29/2/2012 

'#($%)&$ !"%*+,- ."&+/0- 1#0µ$/*2/0#&34 

.345(&%34 

31/12/1999-28/2/2007 

1/3/2007-29/12/2012 

 

  6 (,73- 7*$ /3% 383&3% 9#02*µ383*:2$µ" /*- $%;/<#; 9=#"- 2/3 )"&7µ$ µ$- "&%$* )*,/* 

>"(:2$µ" %$ $%$(?234µ" +$* %$ 247+#&%34µ" /0% ?8$#@0 /;% A$*%3µ<%;% 2/*- 9=#"- 3* 

383&"- <934% )"9/"& /3 µ"7$(?/"#3 8(:7µ$ $8, /0% 3*+3%3µ*+: +#&20, )0($): /0% 

B((C)$, '28$%&$, '/$(&$, D3#/37$(&$ +$* '#($%)&$ $8, /0 µ&$ µ" /*- 8*3 *294#<- 9=#"- 

,8;- /0 !"#µ$%&$ +$* /3 E%;µ<%3 F$2&("*3. 

 

  E 8"#&3)3- 24((37:- /;% 2/3*9"&;% +$(?8/"* µ&$ 9#3%*+: 8"#&3)3 )"+$/#*=% 9#,%;%. 

G$ )")3µ<%$ $A3#3?% /*- 0µ"#&2*"- +$* µ0%*$&"- /*µ<- +("*2&µ$/3- /;% )"*+/=% /;% 

9;#=% 834 8#3$%$A<#>0+$% +$* 0 807: 24((37:- /34- "&%$* 0 5C20 

9#0µ$/33*+3%3µ*+=% )")3µ<%;% DATASTREAM /34 D$%"8*2/0µ&34 D"*#$*=- "%=  

0 "8"@"#7$2&$ /34- 8#$7µ$/383*:>0+" 2/3 2/$/*2/*+, 8$+</3 Eviews 6 

9#02*µ383*=%/$- /0 µ">3)3(37&$ /;% "($9&2/;% /"/#$7=%;%. 

 

E 83#"&$ /;% )"*+/=% 7*$ /3 9#3%*+, )*C2/0µ$ 834 µ"("/C/$* (31/12/1999  <;- 

29/2/2012) "&%$* 0 $+,(34>0: 
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!"#$%&µµ& 4.1: ! "#$%&' (#) *%+,-#. /%&-(0 1.2.2 '"3 31/12/1999-29/2/2012 

 

 

 

 

!"#$%&µµ& 4.2: ! "#$%&' (#) FTSE MIB '"3 31/12/1999-29/2/2012 
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!"#$%&µµ& 4.3: ! "#$%&' (#) ISEQ '"* 31/12/1999-29/2/2012 

 

 

 

!"#$%&µµ& 4.4: ! "#$%&' (#) IGBM '"* 31/12/1999-29/2/2012 
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!"#$%&µµ& 4.5: ! "#$%&' (#) PSI General '"* 31/12/1999-29/2/2012 

 

 

 

!"#$%&µµ& 4.6: ! "#$%&' (#) FTSE 100 '"* 31/12/1999-29/2/2012 
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!"#$%&µµ& 4.7: ! "#$%&' (#) DAX 30 '"* 31/12/1999-29/2/2012 
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!"#$%$&$'() 

  !"#$%&, '() *$+ *$µ,+ %-.$/0µ'*1+ *23 4.$%*53 (16 µ.-.*789%'3 /*93 ('"1:/' 

.";'/0' 8' 6(1-1;$/*1:3 1$ 9µ."0/$.+ '(14)/.$+ ;$' %&8. 4.0%*9 /:µ<23' µ. *1 

'%)-1681 -1;'"$8µ$%) µ13*,-1 '(14)/.23 (16 )"$/. ("5*1+ 1 Fama (1965): 

 

Rt = 100 * ln (Pit / Pit-1) 

 

)(16 Rt = 9 9µ."0/$' '()41/9 *9+ ';1"&+ *93 9µ,"' t, Pit = 9 *$µ7 %-.$/0µ'*1+ *16 

4.0%*9 *93 9µ,"' t, Pit-1 = 9 *$µ7 %-.$/0µ'*1+ *16 4.0%*9 *93 9µ,"' t-1 

 

  = -);1+ ;$' *13 1(101 #"9/$µ1(1$789%. *1 /6;%.%"$µ,31 µ13*,-1 ,3'3*$ *16 '(-1: 

µ13*,-16 6(1-1;$/µ1: *23 '(14)/.23 (Rt = Pit / Pit-1) .03'$ ;$'*0 /:µ<23' µ. *1 Fama 

(1965), /*93 (."0(*2/9 (16 ,#16µ. µ.;&-.+ %'$ '()*1µ.+ 4$'%6µ&3/.$+ *1 µ13*,-1 

.>1µ'-:3.$ *93 .(04"'/9 *23 4$'%6µ&3/.23 '6*53. ?*93 (."0(*2/9 µ$%"53 

4$'%6µ&3/.23 1$ 4$'<1",+ *23 4:1 µ13*,-23 .03'$ .-&#$/*.+. 

 

  ?*9 /63,#.$', ("';µ'*1(1$.0*'$ ,-.;#1+ ("1%.$µ,316 3' 4$.".6398.0 9 :('">9 *16 

!"#$%µ&$%' ()* )µ&+"* ()* ,-.%µ/."* #"9/$µ1(1$53*'+ *1 '%)-1681 µ13*,-1 

('-$34")µ9/9+ (16 #"9/$µ1(109/'3 1$ Gibbons %'$ @ess (1981): 

 

Rit = '1iD1t + '2iD2t + '3$D3t + '4$D4t + '5iD5t + eit 

 

)(16 Rit = 9 '()41/9 *16 4.0%*9 i *93 9µ,"' t, D1t = 9 A.641µ'*'B-9*7 ;$' *9 C.6*,"' 

()(16 D1t  = 1, '3 9 ('"'*9"1:µ.39 µ,"' t .03'$ 9 C.6*,"', '--$5+ D1t  = 0), D2t = 9 

A.641µ'*'B-9*7 ;$' *93 D"0*9 ()(16 D2t  = 1, '3 9 ('"'*9"1:µ.39 µ,"' t .03'$ 9 D"0*9, 
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!""#$% D2t  = 0) &"'., eit = ( )#!*!+!&*#&,% ,+(% &!# *-"(% !1i,…., !5i = (# ./0*1"1.*-% 

./.2-*#.3% (# ('(4(# !0*#'+(.5'16(/0 *3 µ-.3 !',)(.3 7#! 81/*-+! -5% 9!+!.&1/:. 

 

;( <!#0,µ10( *3% 3µ-+!% *3% 1=)(µ>)!% /'(.*3+4?1# ,*# (+#.µ-01% 3µ-+1% *3% 

1=)(µ>)!% *! 2+3µ!*#.*:+#! 1µ<!04?(/0 ./.*3µ!*#&> !',)(.3 /@3",*1+3 : 

2!µ3",*1+3 .1 .2-.3 µ1 *#% /',"(#'1% 3µ-+1%. A-"(/µ1 (/.#!.*#&> 0! 1"-7B(/µ1 !0 

140!# 4.1% (# µ-.1% !'(),.1#% 7#! &>C1 3µ-+! *3% 1=)(µ>)!%. D0 )10 140!# 4.1%, *,*1 

'#C!0$% 0! /'>+21# &>'(#! '1+#()#&,*3*! (!05µ!"4!) µ1*!B6 *50 !'(),.150 7#! 

&>'(#1% 3µ-+1% *3% 1=)(µ>)!%. E/7&1&+#µ-0!, 1"-721*!# 3 /',C1.3: 

 

Ho: !1 = !2 =  !3 = !4 = !5 = 0 

H1 : !1 ! !2 ! !3 ! !4 ! !5 ! 0 

 

  A0 3 µ3)10#&: /',C1.3 (Ho) )10 !'(++#<C14, .3µ!401# ,*# (# µ-.1% !'(),.1#% ,"50 *50 

3µ1+$0 *3% 1=)(µ>)!% )10 )#!<-+(/0 .3µ!0*#&> µ1*!B6 *(/% &!# 140!# 4.1% µ1 *( µ3)-0, 

)3"!): 140!# .*!*#.*#&> µ3 .3µ!0*#&-%, (',*1 &!# C! '+-'1# 0! !'(++4@(/µ1 *30 

6'!+B3 *(/ <!#0(µ-0(/ *3% 3µ-+!% *3% 1=)(µ>)!% &!# 0! )12C(6µ1 ,*# 3 ./7&1&+#µ-03 

!7(+> '(/ 1B1*>?1*!# 140!# !'(*1"1.µ!*#&:. D0*4C1*!, !0 !'(++#<C14 3 µ3)10#&: 

/',C1.3 (Ho) &!# &>'(#! !', *#% µ1*!="3*-% )10 140!# )#><(+3 *(/ µ3)10,% ()3"!): 

140!# .*!*#.*#&> .3µ!0*#&:), *,*1 *( <!#0,µ10( *3% 3µ-+!% *3% 1=)(µ>)!% /'>+21#  *3 

./7&1&+#µ-03 3µ-+! &!# 140!# #.2/+,. 

 

  F<!+µ,?(/µ1 -"172( t-test 7#! 0! &!C(+4.(/µ1 *3 .*!*#.*#&: .3µ!0*#&,*3*! *50 

./0*1"1.*$0 '(/ '+(&6'*(/0 !', *30 '!"#0)+,µ3.3 .1 1'4'1)( .3µ!0*#&,*3*!% 5%. 

;( t-test 1"-721# !0 3 !',)(.3 *3% &>C1 µ-+!% '(/ '!+!*3+(6µ1 )#!<-+1# !', *( µ3)-0. 

G1 *( test !/*, C! µ'(+-.(/µ1 0! 10*('4.(/µ1 *#% 3µ-+1% '(/ -2(/0 .*!*#.*#&> 

.3µ!0*#&-% !'(),.1#% &!# (# ('(41% ()37(60 .*30 !',++#@3 *3% µ3)10#&:% /',C1.3%. 
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!"# $# %&$'" ()'%*+, %"# -.$ /0#12. -+3 !"#$%µ&$%' ()* +,'(&-"* *1.4"µ+0+"'&-#" -+ 

µ+$-()+ 0#)"$516µ.4., 0+3 017-+, '"48%#%' + French (1980) 4/µ9:$# µ' -+$ +0+&+, +" 

#0+564'", -:$ µ'-+*7$ 5.µ"+31%+/$-#" µ6$+ ;#-< -", '1%<4"µ', .µ(1', -., '=5+µ<5+, 

;#" . #$#µ'$6µ'$. #065+4. '&$#" &5"# %"# ;<>' .µ(1# (trading time hypothesis). 

?1+;'"µ($+3 )+"06$ $# ')'%*>'& . 306>'4. -:$ 43$#))#446µ'$:$ .µ'17$ (trading 

time hypothesis) *1.4"µ+0+"'&-#" -+ #;6)+3>+ µ+$-()+ 0#)"$516µ.4.,,  

 

Rit = #  + #2iD2t + #3"D3t + #4"D4t + #5iD5t + eit 

 

60+3 Rit = . #065+4. -+3 5'&;-. -.$ .µ(1# t, D2t… D5t = +" @'35+µ'-#=).-(, 0+3 

#$-"4-+"*+/$ 4-", µ(1', #06 A1&-. (:, ?#1#4;'38 ;#" 0#&1$+3$ -.$ -"µ8 1 #$ 

43µ0&0-+3$ µ' -.$ .µ(1# 0+3 '2'-<B'-#", 5"#9+1'-";< 0#&1$+3$ -.$ -"µ8 0, # = . µ(4. 

#065+4. -., C'3-(1#,, +" 43$-')'4-(, 0#)"$516µ.4., #2i…#5i  = . 5"#9+1< µ'-#2/ -., 

µ(4., #065+4., -., C'3-(1#, µ' -. µ(4. #065+4. -., #$-&4-+"*., .µ(1#, -., 

'=5+µ<5#, 0+3 #$-"01+4:0'/+3$. D.µ'"7$'-#" 6-" -+ 0164.µ+ -:$ 43$-')'4-7$ 

µ'-#=).-6-.-#, #2i…#5i 30+5.)7$'" #$ . 5"#9+1< -., µ(4., #065+4., -., .µ(1#, 0+3 

'2'-<B'-#" #06 -. µ(4. #065+4. -., C'3-(1#, '&$#" #1$.-";8 8 >'-";8. A()+, eit = + 

5"#-#1#;-";6, 61+, -., '2&4:4., 0#)"$516µ.4.,.  

 

  D3%;';1"µ($# ')(%*'-#" ;#-< 064+ . µ(4. #065+4. -., C'3-(1#, '&$#" &5"# µ' -. µ(4. 

#065+4. -:$ 30+)+&0:$ '1%<4"µ:$ .µ'17$ -., '=5+µ<5#,. C.)#58 ')(%*'-#" . 

306>'4.: 

 

Ho: #2 =  #3 = #4 = #5 = 0 

H1 : #2 ! #3 ! #4 ! #5 ! 0 
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  A! " µ"#$!%&' ()*+$," (Ho) #$! -).//%0+$1, ,"µ-1!$% *2% " #%-0./3 24! µ5,4! 

-).#*,$4! 24! ().6.1)4! "µ$/7! 2"8 $9#.µ3#-8 -)* 2" µ5," -)*#.," 2"8 :$(25/-8 

%,.;2-% µ$ 2. µ"#5!, #"6-#' .% µ5,$8 -).#*,$%8 *64! 24! "µ$/7! #$! #%-05/.(! 

&-+*6.( ' ,"µ-!2%&3 µ$2-<; 2.(8, .)*2$ %,=;$% " ()*+$," 24! ,(!-66-,,*µ$!4! 

"µ$/7!  (trading time hypothesis) ).( */%,$ . French (1980) &-% &-23 ,(!5)$%- +- 

)/5)$% !- -).//1>.(µ$ 2"! ;)-/<" 2.( 0-%!.µ5!.( 2"8 :$(25/-8 &-% !- #$=+.;µ$ *2% " 

,(?&$&/%µ5!" -?./3 ).( $<$23@$2-% $1!-% -).2$6$,µ-2%&'. A!21+$2-, -! -).//%0+$1 " 

µ"#$!%&' ()*+$," (Ho), ,"µ-1!$% *2%  ()3/=$% ,"µ-!2%&' #%-0./3 µ$2-<; 2"8 µ5,"8 

-)*#.,"8 24! ().6.1)4! "µ$/7! 2"8 $9#.µ3#-8 µ$ 2" µ5," -)*#.," 2"8 :$(25/-8, 

#"6-#' " µ5," -)*#.," 2"8 :$(25/-8 $1!-% ,"µ-!2%&3 #%-0./$2%&' -)* 2" µ5," 

-)*#.," 24! ().6.1)4! "µ$/7! 2"8 $9#.µ3#-8. B8 -).256$,µ-, #$! %,=;$% " ()*+$," 

24! ,(!-66-,,*µ$!4! "µ$/7! (trading time hypothesis) &-% &-23 ,(!5)$%- ()3/=$% 2. 

0-%!*µ$!. 2"8 :$(25/-8. C%- 2. 6*?. -(2* =/",%µ.).%.;µ$ 2. F-test 2. .).1. $65?=$% -! 

()3/=$% ,2-2%,2%&3 ,"µ-!2%&' #%-0./3 µ$2-<; 24! ()* µ$652" "µ$/7! ' -! .% 

-).#*,$%8 ?%- *6$8 2%8 "µ5/$8 %,.;!2-% µ$2-<; 2.(8 &-% ,(!-&*6.(+- µ$ 2. µ"#5!.  

  

  D)$%2- ,(!$=1@.(µ$ 2" µ$652" µ-8 ?%- 2"! ;)-/<" $).=%-&7! 0-%!.µ5!4! ,2%8 

-).#*,$%8 2.( ?$!%&.; #$1&2" 24! E/"µ-2%,2"/14! 24! =4/7! ).( $<$23@.(µ$ &-23 2"! 

)$/1.#. 31/12/1999 – 29/2/2012 -663 &-% ?%- 2" #%-=/.!%&*2"2- -(27! &-23 2%8 #;. 

().)$/%*#.(8 ?%- &3+$ =7/- <$=4/%,23. . F% =7/$8 ).( $<$23@.!2-%, .% #$1&2$8 24! 

=/"µ-2%,2"/14! 2.(8  &-% .% =/.!%&58 ().)$/1.#.% ,2%8 .).1$8 =4/1@.!2-% 93,$% 24! 

µ"!%-14! -).#*,$7! 2.(8 )-/.(,%3@.!2-% ,2.! )-/-&324 )1!-&-: 

  

       E7/-    :$1&2"8 E/"µ-2%,2"/1.(     E/.!%&58 ().)$/1.#.% 

G663#- C$!%&*8 :$1&2"8 E.A.A. 31/12/1999 - 29/2/2008 

31/3/2008 -29/2/2012 
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!"#$%# &'()*+, -'%*"., /0.µ#")1".0%23 

4)$5(2 

31/12/1999 - 31/10/2007 

31/1/2008 - 29/12/2012 

!16#(%# &'()*+, -'%*"., /0.µ#")1".0%23 

4#70%"., 

31/12/1999 - 31/12/2007 

31/1/2008 - 29/12/2012 

820"29#$%# &'()*+, -'%*"., /0.µ#")1".0%23 

:)11#;+(#, 

31/12/1999 - 31/12/2007 

31/1/2008 - 29/12/2012 

<(=µ>(2 

?#1%$')2 

FTSE-100 31/12/1999 - 31/12/2007 

31/1/2008 - 29/12/2012 

&'0µ#(%# DAX 30 31/12/1999 - 31/12/2007 

31/1/2008 - 29/2/2012 

!0$#(7%# &'()*+, -'%*"., /0.µ#")1".0%23 

-23;$%(23 

31/12/1999 - 29/6/2007 

31/7/2007 - 29/12/2012 

 

 

  @0A)*5, #6+ "), µ.()#%', ")µ>, *$')1%µ#"2, "=( 7')*"B( 623 µ'$'"CD.*#( 1".( 

6#02E1# '09#1%# D# 362$29)1"2E( 2) µ.()#%', #627+1'), 9)# *5D' 7'%*". 1EµF=(# µ' 

"2 #*+$23D2 $29#0)Dµ)*+ µ2(">$2 #627+1'=( 623 +0)1' 60B"2, 2 Fama (1965) *#) 

>A23µ' #(#$E1') '*"'(B, 6#0#65(=: 

 

Rt = 100 * ln (Pit / Pit-1) 
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!"#$ Rt = % µ%&'()( ("!*#+% ,#$ *-).,% ,# µ/&( t, Pit = % ,'µ/ .0-'+)µ(,#1 ,#$ *-).,% ,# 

µ/&( t, Pit-1 = % ,'µ/ .0-'+)µ(,#1 ,#$ *-).,% ,# µ/&( t-1. 

 

  2,% +$&34-'(, "5(6µ(,#"#'-),(' 30-64#1 "5#.-'µ3&#$ &( *'-5-$&%7-) % 8"(59% ,#$ 

!"#$%µ&$%' (%' µ)$" 45%+'µ#"#':&,(1 ,# (.!0#$7# µ#&,30# "(0'&*5!µ%+%1 "#$ 

45%+'µ#"#)%+(& #' G. Marett .(' A.Worthington (2008) +,%& 35-$&; ,#$1: 

  

Rt = !12 
i=1 (i <it + -t 

 

!"#$ Rt = % µ%&'()( ("!*#+%, Mi = #' =-$*#µ-,(>0%,31 "#$ (&,'+,#'4#8& +,#$1 µ/&-1 

,#$ 3,#$1 .(' "()5&#$& ,% ,'µ/ 1 (& +$µ")",#$& µ- ,#& µ/&( "#$ -9-,;?-,(', 

*'(@#5-,'.; "()5&#$& ,%& ,'µ/ 0, (i = #' +$&,-0-+,31 "(0'&*5!µ%+%1 "#$ *-)4&#$& ,% 

µ3+% ("!*#+% ,#$ µ/&( "#$ (&,'"5#+A"-8#$& .(' ,30#1 -t = # *'(,(5(.,'.!1 !5#1 ,%1 

-9)+A+%1 "(0'&*5!µ%+%1. 

 

  B30#$µ- #$+'(+,'.; &( -0369#$µ- (& -)&(' #' µ3+-1 ("#*!+-'1 ,A& µ%&:& )+-1 µ-,(98 

,#$1. C& *-& -)&(' )+-1, ,!,- "'7(&:1 &( $";54-' .;"#'( "-5'#*'.!,%,( ((&Aµ(0)() 

µ-,(98 ,A& ("#*!+-A& 6'( .;"#'#$1 µ/&-1 ,#$ 3,#$1. 2$6.-.5'µ3&(, -0364-,(' % 

$"!7-+%: 

 

Ho: (1 = (2 =  (3 = (4 = (5 = (6 = (7 = (8 = (9 = (10 = (11 =(12 = 0 

H1 : (1 " (2 " (3 " (4 " (5 " (6 D (7 D (8 D (9 D (10 D (11 D (12 D 0 

 

  A& % µ%*-&'./ $"!7-+% (Ho) *-& ("#55'@7-), +%µ()&-' !,' #' µ3+-1 ("#*!+-'1 !0A& ,A& 

µ%&:& ,#$ 3,#$1 *-& *'(@35#$& +%µ(&,'.; µ-,(98 ,#$1 .(' -)&(' )+-1 µ- ,# µ%*3&, 
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!"#$!% &'($) *+$+)*+),- µ" *"µ$(+),./, 012+& ,$) 3$ 14.1&) ($ $1044'506µ& +"( 

71$48" +06 9$)(0µ.(06 +06 µ%($ ,$) ($ !&:307µ& 2+) " *6;,&,4)µ.(" $;04- 106 

&8&+-<&+$) &'($) $10+&#&*µ$+),%. =(+'3&+$, $( $1044)93&' " µ"!&(),% 6123&*" (Ho) ,$) 

,-10)$ $12 +)/ µ&+$>#"+./ !&( &'($) µ2(0 !)-904" +06 µ"!&(2/ $##- ,$) *+$+)*+),- 

*"µ$(+),%, +2+& +0 9$)(2µ&(0 +06 µ%($ 61-4:&) +0 *6;,&,4)µ.(0 µ%($ ,$) &'($) )*:642. 

 

  ?9$4µ2<06µ& .#&;:0 t-test ;)$ ($ ,$304'*06µ& +" *+$+)*+),% *"µ$(+),2+"+$ +@( 

*6(+&#&*+A( 106 140,71+06( $12 +"( 1$#)(!42µ"*" *& &1'1&!0 *"µ$(+),2+"+$/ 5%. 

B0 t-test &#.;:&) $( " $12!0*" ,-3& µ%($ 106 1$4$+"407µ& !)$9.4&) $12 +0 µ"!.(. C& 

+0 test $6+2 3$ µ104.*06µ& ($ &(+01'*06µ& +06/ µ%(&/ 106 .:06( *+$+)*+),- 

*"µ$(+),./ $10!2*&)/ ,$) 0) 010'&/ 0!";07( *+"( $1244)5" +"/ µ"!&(),%/ 6123&*"/. 

   

  D40,&)µ.(06 ($ &#&;:3&' " 71$48" +06 !"#$%µ&$%' (%' )"$%'"*+%' ,$) *6;,&,4)µ.($ 

,$+- 12*0 " µ.*" $12!0*" +06 E$(06$4'06 &'($) '*" µ& +" µ.*" $12!0*" +@( 

610#0'1@( µ"(A( +06 .+06/ 14$;µ$+010)&'+$) " $,2#063" 1$#)(!42µ"*" " 010'$ 

:4"*)µ010)%3",& *+" µ&#.+" +@( S. Fountas ,$) K. Segredakis (2002): 

 

Rt =  c + $2D2t + $3D3t + $4D4t + $5D5t + $6D6t + …… + $12D12t + et 

 

2106 Rt  = " µ"()$'$ $12!0*", D2… D12 = 0) 5&6!0µ&+$>#"+./ 106 $(+)*+0):07( *+06/ 

µ%(&/ $12 F&>406-4)0 µ.:4) G&,.µ>4)0 ,$) 1$'4(06( +" +)µ% 1 $( *6µ1'1+06( µ& +0( 

µ%($ 106 &8&+-<&+$), !)$904&+),- 1$'4(06( +"( +)µ% 0, c = " µ.*" $12!0*" +06 

E$(06$4'06 , 0) *6(+&#&*+./ 1$#)(!42µ"*"/ $2…$12  = !)$904- µ&+$87 +"/ µ.*"/ 

$12!0*"/ +06 E$(06$4'06 µ& +" µ.*" $12!0*" +06 $(+'*+0):06 µ%($ 106 

$(+)140*@1&706( ,$) +.#0/ et= 0 !)$+$4$,+),2/ 240/ +"/ &8'*@*"/ 1$#)(!42µ"*"/. 
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  !"#$%$&'µ()* %+(#,%-*' $*-. /012 3 µ(13 */04213 -2" 4%5$-3 -2) 6*)2".&'2 %5)*' 54'* 

µ% -3 µ(13 */04213 -2" 4%5$-3 #'* $.7% µ8)* -2" (-2"9. :3+*48 %+(#,%-*' 3 "/07%13: 

 

Ho: *2 =  *3 = *4 = *5 = *6 = *7 = *8 = *9 = *10 = *11 =*12 = 0 

H1 : *2 ! *3 ! *4 ! *5 ! *6 ; *7 ;*8 ;*9 ;*10 ; *11 ; *12 ; 0 

 

  A) 3 µ34%)'$8 "/07%13 (Ho) 4%) */2&&'<7%5, 13µ*5)%' 0-' 3 4'*<2&. -=) µ(1=) 

*/2401%=) -=) "/2+25/=) µ3)>) -2" (-2"9 */0 -3 µ(13 */04213 -2" 4%5$-3 #'* -2 

µ8)* 6*)2".&'2 '12?-*' µ% -2 µ34(), 43+*48 2' µ(1%9 */2401%'9 0+=) -=) µ3)>) 4%) 

4'*<(&2") $*70+2" 8 13µ*)-'$. µ%-*@? -2"9 $*' $*-. 1")(/%'* 7* /&(/%' )* 

*/2&&5A2"µ% -3) ?/*&@3 -2" <*')2µ()2" -2" 6*)2"*&52" $*' )* 4%,72?µ% 0-' 3 

1"#$%$&'µ()3 *#2&. /2" %@%-.B%-*' %5)*' */2-%+%1µ*-'$8. C)-57%-*, *) */2&&'<7%5 3 

µ34%)'$8 "/07%13 (Ho), 13µ*5)%' 0-'  "/.&,%' 13µ*)-'$8 4'*<2&. µ%-*@? -39 µ(139 

*/042139 -=) "/2+25/=) µ3)>) -2" (-2"9 µ% -3 µ(13 */04213 -2" 6*)2"*&52", 43+*48 

3 µ(13 */04213 -2" #%)'$2? 4%5$-3 #'* -2) 6*)2".&'2 %5)*' 13µ*)-'$. 4'*<2&%-'$8 */0 

-3 µ(13 */04213 -2" 4%5$-3 #'* $*7()* */0 -2"9 "/0+2'/2"9 4%5$-%9. D9 */2-(+%1µ*, 

4%) "<51-*-*' -2 <*')0µ%)2 -2" 6*)2"*&52". E'* -2 +0#2 *"-0 ,&31'µ2/2'2?µ% -2 F-test 

-2 2/252 %+(#,%' *) "/.&,%' 1-*-'1-'$. 13µ*)-'$8 4'*<2&. µ%-*@? -=) "/0 µ%+(-3 

µ3)>) 8 *) 2' */2401%'9 #'* 0+2"9 -2"9 µ8)%9 -2" (-2"9 '12?)-*' µ%-*@? -2"9 $*' 

1")*$0+2"7* µ% -2 µ34(). 
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!"#$%$&' 5 

#$&(')"(' *+, +)"-$, *+, "./')$/$, 

"%%$/$ 

  !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 

(&") "3 8'#$.(9 %0'+#6# 31/12/1999 2*4 ".4 29/2/2012: 

Hµ2'& !,$"010-"94 

:&1.$6'7µ3-34 

t-statistic :.;&$7"3"& 

<0,"2'& -0.245275 -3.641845 0.0003 

='+"3 -0.092427 -2.744706 0.0061 

=0")'"3 -0.008665 -0.385968 0.6995 

:2µ%"3 0.016409 0.974576 0.3298 

:&'&-(0,9 0.014139 1.048849 0.2943 
 

  :&'&"3'#>µ0 7". "# ?&.$7µ0$# "34 3µ2'&4 "34 0@6#µ)6&4 ,?+-"&"&. -0 71# "# ,%7 

0A2"&-3 6.)-"3µ& ".4 3µ2'04 <0,"2'& (&. ='+"3 (&;54 3 &%76#-9 "#,4 0+$&. -"&".-".() 

-3µ&$".(9 -0 0%+%06# -3µ&$".(7"3"&4 5%. B,"7 -3µ&+$0. 7". #. 6># &,"24 3µ2'04 

%&'#,-+&/&$ -,-"3µ&".() 8&µ317"0'04 &%#67-0.4 -0 -82-3 µ0 ".4 ,%71#.%04 3µ2'04 "34 

0@6#µ)6&4. 

 

   !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& &%7 "3$ 0?&'µ#C9 "34 

%'5"34 %&1.$6'7µ3-34 C.& "3$ %'5"3 8'#$.(9 ,%#%0'+#6# (31/12/1999 – 31/10/2007): 

 

Hµ2'& !,$"010-"94 

:&1.$6'7µ3-34 

t-statistic :.;&$7"3"& 

<0,"2'& 
0.031482 2.460225 0.0140 

='+"3 
-0.267051 -4.097549 0.0035 

=0")'"3 
-0.092121 -2.676410 0.0075 

:2µ%"3 
-0.032958 -1.326278 0.1849 

:&'&-(0,9 
0.015530 0.758138 0.4450 

 

  D.& "3$ %'5"3 ,%#%0'+#6# %&'&"3'#>µ0 7". (&. %)1. ,%9'80 "# ?&.$7µ0$# "34 3µ2'&4 

"34 0@6#µ)6&4 C.& "3 <0,"2'&, "3$ ='+"3 (&. "3$ =0")'"3 -0 0%+%06# -3µ&$".(7"3"&4 
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5%. !"#$%$&'µ()*, + ,%"-(&* .*&/"01*2% 0"0-+µ*-'$3 "4+5(6 *./780%'6 $*' µ35'0-* 

-'6 "4+58-%&%6 *.8 -'6 ".85/'.%6 +µ(&%6 %)9 + :&1-+ $*' + :%-3&-+ %µ;3)'2*) 

0"0-+µ*-'$3 -'6 <*µ+58-%&%6 *./780%'6 -+6 %=7/µ37*6. 

  :* *./-%5(0µ*-* .*5')7&8µ+0+6 #'* -+ 7%>-%&+ "./.%&1/7/ (1/11/2007 – 29/12/2012) 

0-+) ?5537* 71)/)-*' .*&*$3-@: 

 

Hµ(&* !")-%5%0-A6 

B*5')7&8µ+0+6 

t-statistic B'C*)8-+-* 

,%"-(&* 
-0.172008 -1.157571 0.2473 

:&1-+ 
-0.031286 -0.420154 0.6745 

:%-3&-+ 
-0.094871 -1.915370 0.0557 

B(µ.-+ 
-0.077049 -2.069463 0.0387 

B*&*0$%"A 
-0.013451 -0.452601 0.6509 

 

    D*-3 -+ 7%>-%&+ "./.%&1/7/ + :%-3&-+ 0")(<'0% )* %µ;*)12%' 0-*-'0-'$96 

0+µ*)-'$3 <*µ+5(6 *./780%'6 $*' µ35'0-* -'6 <*µ+58-%&%6 85+6 -+6 %=7/µ37*6 0% 

%.1.%7/ 0+µ*)-'$8-+-*6 10%, %)9 0-*-'0-'$3 0+µ*)-'$A %µ;*)12%-*' $*' + *.87/0+ -+) 

B(µ.-+ 0% %.1.%7/ 5%, + /./1* $')AC+$% $' *"-A 0% <*µ+53 %.1.%7*. 

 

  !-+ 0")(<%'* .*&*-1C%)-*' -* *./-%5(0µ*-* -+6 7%>-%&+6 .*5')7&8µ+0+6 µ% -+ <&A0+ 

-+6 0-*C%&36 * #'* /58$5+&/ -/ 7%1#µ* (31/12/1999 – 29/2/2012): 

 

!-*C%&* ,%"-(&* :&1-+ :%-3&-+ B(µ.-+ B*&*0$%"A 

,%"-(&* -0.245275 0.030211 0.073093 0.077728 0.063194 

t – statistic -3.641.845 0.634373 2.302252 3.264302 3.316089 

B'C*)8-+-* 0.0003 0.5259 0.0214 0.0011 0.0009 

T&1-+ 
-0.060421 -0.184853 0.052953 0.062623 0.051110 

t – statistic -0.634373 -2.744706 1.667879 2.629929 2.681970 

B'C*)8-+-* 0.5259 0.0061 0.0954 0.0086 0.0074 

:%-3&-+ 
-0.219280 -0.079429 -0.025995 0.022908 0.019338 

t – statistic -2.302252 -1.667879 -0.385968 0.962050 1.014756 

B'C*)8-+-* 0.0214 0.0954 0.6995 0.3361 0.3103 
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!"µ#$% 
-0.310912 -0.125245 -0.030544 0.065637 0.001012 

t – statistic -3.264302 2.629929 -0.962050 0.974576 0.053090 

!&'()*$%$( 0.0011 0.0086 0.3361 0.3298 0.9577 

!(+(,-./0 
-0.327764 -0.132182 -0.031798 -0.003850 0.076421 

t – statistic -3.459557 -2.790361 -1.006897 -0.162504 1.140297 

!&'()*$%$( 0.0005 0.0053 0.3141 0.8709 0.2542 

  1#23 .#&4.4(&5).$(& -(& (#* $%) .6(+µ780 $%3 9.:$.+%3 #(;&)9+*µ%,%3 8&( 

7;*-;%+% $%) .<.$(=*µ.)% #.+>797 $7 6(&)*µ.)7 $%3 %µ"+(3 $%3 .497µ?9(3 &,@:.& 8&( 

$% A./$"+( -(& $%) B+>$%. !(+?;;%;(, #(+($%+7:µ. *$& % ,/,@"$&,% $%3 A./$"+(3 µ. 

$%) B.$?+$%, $%) !"µ#$% -(& $%) !(+(,-./0 .>)(& ,$($&,$&-? ,%µ()$&-0 ,. .#>#.97 

,%µ()$&-*$%$(3 5% -('53 .#>,%3 -(& % ,/,@"$&,% $%3 B+>$%3 µ. $%) B.$?+$% ,. 

.#>#.97 10% -(& µ. $%) !"µ#$% -(& !(+(,-./0 ,. .#>#.97 5%. 

 

  C-7;7:'23, #(+($>'.)$(& $( (#7$.;",µ($( 8&( $%) #+5$% @+7)&-0 /#7#.+>797 

(31/12/1999 – 31/10/2007): 

 

D$('.+( A./$"+( B+>$% B.$?+$% !"µ#$% !(+(,-./0 

A./$"+( 0.157028 -0.392596 -0.139152 -0.053818 0.007756 

t – statistic 2.457207 -4.344067 -3.079431 -1.786475 0.343056 

!&'()*$%$( 0.0141 0.0011 0.0010 0.0742 0.7316 

T+>$% 
0.097940 -0.332492 0.007668 0.011415 0.032195 

t – statistic 4.338063 -4.089366 0.188346 0.437549 1.579000 

!&'()*$%$( 0.0011 0.0035 0.8508 0.6605 0.1130 

B.$?+$% 
0.092317 -0.023217 -0.304668 0.007764 0.030863 

t – statistic 3.072701 -0.214273 -2.665889 0.292398 1.547135 

!&'()*$%$( 0.0010 0.8315 0.0077 0.7700 0.1220 

!"µ#$% 
0.079734 -0.073155 -0.019299 -0.242147 0.027815 

t – statistic 1.780569 -0.471240 -0.325074 -1.312687 1.420389 

!&'()*$%$( 0.0742 0.6386 0.7452 0.1894 0.1556 
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!"#"$%&'( 
-0.024412 -0.493396 -0.177346 -0.071143 0.282240 

t – statistic -0.282843 -1.583421 -1.548276 -1.414510 0.722685 

!)*"+,-.-" 0.7773 0.1135 0.1217 0.1574 0.4700 

 

 

  /" "01-&23$µ"-" -.4 5&6-&#.4 0"2)+5#,µ.$.4 &0)7&7")8+1'+ -.+ 60"#9. -1' 

:")+1µ3+1' -.4 &751µ;5"4 -.+ <&'-3#" '0, -. µ1#:( '=.28+ "015,$&>+ %") -.+           

/#?-. %") /&-;#-. '0, -. µ1#:( @"µ.28+ "015,$&>+. !"#;22.2", '0;#@&) $-"-)$-)%; 

$.µ"+-)%( $'$@3-)$. µ&-"96 -.4 <&'-3#"4 µ& -.+ /#?-. %") -.+ /&-;#-. $& &0?0&51 

$.µ"+-)%,-.-"4 5% %") µ& -.+ !3µ0-. $& &0?0&51 $.µ"+-)%,-.-"4 10%. 

 

  A'+&@?B1'µ& µ& -" "01-&23$µ"-" -.4 0"2)+5#,µ.$.4 C)" -. 5&6-&#. '010&#?151 

(1/11/2007 -29/2/2012): 

 

A-"*&#" <&'-3#" /#?-. /&-;#-. !3µ0-. !"#"$%&'( 

<&'-3#" -0.172008 0.054718 -0.037535 -0.034047 0.020951 

t – statistic -1.157.571 0.520190 -0.535845 -0.647346 0.498489 

!)*"+,-.-" 0.2473 0.6030 0.5922 0.5175 0.6182 

T#?-. 
-0.109437 -0.062572 -0.074014 -0.061406 -0.000936 

t – statistic -0.520190 -0.420154 -1.055437 1.166237 -0.022256 

!)*"+,-.-" 0.6030 0.6745 0.2915 0.2438 0.9822 

/&-;#-. 
0.112604 0.111020 -0.284612 -0.005896 0.043472 

t – statistic 0.535845 1.055437 211.915370 -0.112098 1.034334 

!)*"+,-.-" 0.5922 0.2915 0.0557 0.9108 0.3012 

!3µ0-. 
0.136187 0.122812 0.007861 -0.308195 0.048188 

t – statistic 0.647346 1.166237 0.112098 -2.069463 1.145279 

!)*"+,-.-" 0.5175 0.2438 0.9108 0.0387 0.2523 

!"#"$%&'( 
-0.123008 -0.012245 -0.078196 -0.065822 -0.045302 

t – statistic -0.586918 -0.116851 -1.119309 -1.256239 -0.305687 

!)*"+,-.-" 0.5574 0.9070 0.2632 0.2093 0.7599 
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  !"µ#$%& µ' (& &)*('+,-µ&(& (./ 0'"('1./ )&+2%013µ.-./ ')24'4&25%'(&2 . ")&16. 

(*7 #&2%*µ,%*7 (./ .µ,1&/ (./ '40*µ80&/ (.% 9'(81(. :&2 (.% ;,µ)(. µ' (. µ*1#< 

&1%.(2:</ &)30*-./ =2& (* 028-(.µ& 1/11/2007 – 29/2/2012. 
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!"#$%&!$ 

  !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 

&$&8#'.() µ0 "# 8&.$7µ0$# "34 3µ2'&4 "34 096#µ)6&4 -"3$ :'1&$6+& ;.& #17(13'3 "3 

<'#$.(= %0'+#6# (31/12/1999 – 29/2/2012): 

 

Hµ2'& !,$"010-"=4 

>&1.$6'7µ3-34 

t-statistic >.?&$7"3"& 

@0,"2'& 
-0.109292 -1.837790 0.0662 

A'+"3 
-0.013084 -0.440023 0.6600 

A0")'"3 
-0.025132 -1.267817 0.2050 

>2µ%"3 
0.001983 0.133401 0.8939 

>&'&-(0,= 
0.024915 2.093131 0.0364 

 

  B%7 "#$ &$*"2'* %+$&(& µ%#'#Cµ0 $& -,µ%0')$#,µ0 7". ;.& #17(13'3 "3$ 

0D0"&/7µ0$3 %0'+#6# 3 @0,"2'& %&'#,-+&/0 -,-"3µ&".() ".4 <&µ317"0'04 &%#67-0.4 

"34 096#µ)6&4 (&. 3 >&'&-(0,= ".4 ,E317"0'04 &%#67-0.4. F&") -,$0%0+& "# 

8&.$7µ0$# "34 3µ2'&4 "34 096#µ)6&4 ,8+-"&"&. ;.& "3$ :'1&$6+& (&") "3$ %0'+#6# 

31/12/1999 – 29/2/2012 (&. µ)1.-"& µ0 "3$ %.# -,<$= µ#'8= "#,, 631&6= 3 @0,"2'& 

%&'#,-.)/0. ".4 <&µ317"0'04 &%#67-0.4  -0 0%+%06# -3µ&$".(7"3"&4 10% (&. 3 

>&'&-(0,= ".4 ,E317"0'04 -0 0%+%06# -3µ&$".(7"3"&4 5%. 

 

  >&'&()"* %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 ;.& "3$ %'5"3 

,%#%0'+#6# "#, 60+;µ&"#4 (31/12/1999 – 28/2/2007): 

 

Hµ2'& !,$"010-"=4 

>&1.$6'7µ3-34 

t-statistic >.?&$7"3"& 

@0,"2'& 
-0.018910 -0.361165 0.7180 

A'+"3 
0.015504 0.592260 0.5537 

A0")'"3 
-0.025583 -1.465883 0.1428 

>2µ%"3 
0.020832 1.589398 0.1121 

>&'&-(0,= 
0.030009 2.861989 0.0043 
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    !"µ#$%& µ' (& &)*('+,-µ&(& (*. )/%&0& (* #&1%2µ'%* (34 3µ,5&4 (34 '67*µ87&4 

'/%&1 .)&50(2 0&(8 (3% )'5/*7* 31/12/1999 – 28/2/2007 &++8 µ' 71&#*5'(109 µ*5#9 

&)’2(1 -(* -"%*+* 0&:;4 -(&(1-(108 -3µ&%(109 #&/%'(&1 %& '/%&1 µ2%* 3 <&5&-0'.9 -' 

')/)'7* -3µ&%(102(3(&4 5%. =.(2 -3µ&/%'1 2(1 >1& (3% )5*&%&#'5:'/-& )'5/*7* * 

>'%1024 7'/0(34 (*. ?53µ&(1-(35/*. (34 @5+&%7/&4 (@SEQ) 'µ#8%1A' -.-(3µ&(108 

.B3+2('5'4 &)*72-'14 (3% <&5&-0'.9 -' -C,-3 µ' (14 .)2+*1)'4 3µ,5'4 (34 

'67*µ87&4. 

 

  =0*+*.:*"% (& &)*('+,-µ&(& &)2 (3% '#&5µ*>9 (34 )&+1%752µ3-34 >1& (3 7'"('53 

.)*)'5/*7* (1/3/2007 – 29/2/2012): 

 

Hµ,5& !.%('+'-(94 

<&+1%752µ3-34 

t-statistic <1:&%2(3(& 

D'.(,5& 
-0.102784 -0.821665 0.4114 

E5/(3 
0.043513 0.694330 0.4876 

E'(85(3 
-0.080967 -1.937955 0.0529 

<,µ)(3 
-0.027673 -0.883127 0.3773 

<&5&-0'.9 
-0.014679 -0.585581 0.5583 

 

  !"µ#$%& µ' (& )&5&)8%$ &)*('+,-µ&(& (* #&1%2µ'%* (34 3µ,5&4 (34 '67*µ87&4 

-.%,C1-' %& .#/-(&(&1 -(3% @5+&%7/& 0&1 0&(8 (3 7'"('53 .)*)'5/*7* (1/3/2007 – 

29/2/2012) &++8 µ' 71&#*5'(109 µ*5#9 $4 )5*4 (3% )5;(3 .)*)'5/*7* (31/12/1999 -  

28/2/2007) 0&1 $4 )5*4 (3 -.%*+108 'F'(&A2µ'%3 )'5/*7* (31/12/1999 – 29/2/2012). 

!.>0'051µ,%&, 0&(8 (3 7'"('53 .)*)'5/*7* -(&(1-(108 -3µ&%(109 'µ#&%/A'(&1 3 

E'(85(3 -' ')/)'7* -3µ&%(102(3(&4 *51&08 5% 0&1 µ8+1-(& '/C' (3 C&µ3+2('53 

&)27*-3 -' -C,-3 µ' (14 .)2+*1)'4 3µ,5'4 (34 '67*µ87&4. 

 

  !(3 -.%,C'1& )&5&(/:'%(&1 (& &)*('+,-µ&(& (34 7'"('534 )&+1%752µ3-34 µ' (3 C59-3 

(34 -(&:'584 & >1& *+20+35* (* 7'/>µ& (31/12/1999 – 29/2/2012): 

 

!(&:'5& D'.(,5& E5/(3 E'(85(3 <,µ)(3 <&5&-0'.9 

D'.(,5& -0.109292 0.041562 0.011299 0.029306 0.046774 
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t – statistic -1.837790 0.988370 0.403032 1.393842 2.779653 

!"#$%&'('$ 0.0662 0.3230 0.6870 0.1635 0.0055 

T)*'( 
-0.083124 -0.026168 -0.016409 0.008525 0.030149 

t – statistic -0.988370 -0.440023 -0.585339 0.405472 1.791677 

!"#$%&'('$ 0.3230 0.6600 0.5584 0.6852 0.0733 

+,'-)'( 
-0.033896 0.024614 -0.075396 0.020832 0.039995 

t – statistic -0.403032 0.585339 -1.267817 0.990811 2.376782 

!"#$%&'('$ 0.6870 0.5584 0.2050 0.3219 0.0175 

!.µ/'( 
-0.117225 -0.017051 -0.027776 0.007933 0.023329 

t – statistic -1.393842 -0.405472 -0.990811 0.133401 1.386367 

!"#$%&'('$ 0.1635 0.6852 0.3219 0.8939 0.1657 

!$)$01,23 
-0.244363 -0.077715 -0.068973 -0.030857 0.131988 

t – statistic -2.928585 -1.862766 -2.479847 -1.478629 2.236140 

!"#$%&'('$ 0.0034 0.0626 0.0132 0.1393 0.0254 

 

  4/56 /$)$'()78µ, $/& '7% /*%$1$ $/7',9,0µ-'5% :"$ '( ;,8',)( /$9"%;)&µ(0( 

,/"<,<$"=%,'$" ( 8/$)>( '72 ?$"%7µ.%72 '(6 ,<;7µ-;$6 µ, '( µ7)?3 /'5'"136 '-0(6 '( 

@,2'.)$ 0, ,/*/,;7 0(µ$%'"1&'('$6 10% 1$" µ, '( µ7)?3 $%&;72 '"6 !$)$01,2.6 0, 

,/*/,;7 0(µ$%'"1&'('$6 5%. !$)-99(9$, 2/-)A," 0'$'"0'"1- 0(µ$%'"13 020A.'"0( 

µ,'$>8 '(6 @,2'.)$6 µ, '(% !$)$01,23 0, ,/*/,;7 0(µ$%'"1&'('$6 5%, '(6 +)*'(6 µ, 

'(% !$)$01,23 0, ,/*/,;7 0(µ$%'"1&'('$6 10% 1$" '(6 +,'-)'(6 µ, '(% !$)$01,23 0, 

,/*/,;7 0(µ$%'"1&'('$6 5%. 

 

   B17978#56, /$)$'*#,%'$" '$ $/7',9.0µ$'$ :"$ '(% /)='( A)7%"13 2/7/,)*7;7 

(31/12/1999 - 22/2/2007): 

 

C'$#,)$ @,2'.)$ +)*'( +,'-)'( !.µ/'( !$)$01,23 

@,2'.)$ -0.018910 0.024959 -0.019280 0.025559 0.033791 

t – statistic -0.361165 0.674173 -0.781153 1.379837 2.280297 

!"#$%&'('$ 0.7180 0.5003 0.4348 0.1678 0.0227 

T)*'( 
-0.049918 0.031009 -0.035919 0.013080 0.023807 

t – statistic -0.674173 0.592260 -1.455.326 0.706116 1.606576 
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!"#$%&'('$ 0.5003 0.5537 0.1457 0.4802 0.1083 

)*'+,'( 
0.057840 0.053879 -0.076749 0.040019 0.045359 

t – statistic 0.781153 1.455326 -1.465883 2.160468 3.060928 

!"#$%&'('$ 0.4348 0.1457 0.1428 0.0309 0.0022 

!-µ.'( 
-0.102237 -0.026159 -0.053359 0.083328 0.013344 

t – statistic -1.379837 -0.706116 -2.160468 1.589398 0.899858 

!"#$%&'('$ 0.1678 0.4802 0.0309 0.1121 0.3683 

!$,$/0*12 
-0.168955 -0.059518 -0.075598 -0.016680 0.150046 

t – statistic -2.280297 -1.606576 -3.060928 -0.899858 2.861989 

!"#$%&'('$ 0.0227 0.1083 0.0022 0.3683 0.0043 

 

  34µ56%$ µ* '$ $.7'*8-/µ$'$ '(9 :*4'*,(9 .$8"%:,&µ(/(9 ;"$ '(% .,<'( =,7%"02 

1.7.*,>7:7, *."?*?$"<%*'$" ( 4.$,@( '71 5$"%7µ-%71 '(9 (µ-,$9 '(9 *?:7µ+:$9 '(% 

!$,$/0*12 µ* '( µ7,52 $%7:"029 '+/(9 /* *.>.*:7 /(µ$%'"0&'('$9 5%. A.".8-7%, 

.$,$'(,74µ* '(% 4.$,@( /'$'"/'"0+ /(µ$%'"029 /1/=-'"/(9 '(9 B*1'-,$9 µ* '(% 

!$,$/0*12 /* *.>.*:7 /(µ$%'"0&'('$9 5% 0$" '(9 )*'+,'(9 µ* '(% !-µ.'( 0$" '(% 

!$,$/0*12 /* *.>.*:7 /(µ$%'"0&'('$9 5%. 

 

  C07871#74% '$ $.7'*8-/µ$'$ $.& '(% *5$,µ7;2 '(9 .$8"%:,&µ(/(9 ;"$ '( :*4'*,( 

1.7.*,>7:7 (1/3/2007 – 29/2/2012): 

 

3'$#*,$ B*1'-,$ ),>'( )*'+,'( !-µ.'( !$,$/0*12 

B*1'-,$ -0.102784 0.094905 -0.046706 -0.001977 0.005878 

t – statistic -0.821665 1.071.881 -0.791260 -0.044649 0.165956 

!"#$%&'('$ 0.4114 0.2840 0.4289 0.9644 0.8682 

T,>'( 
-0.189810 0.087026 -0.109976 -0.049429 -0.032084 

t – statistic -1.071881 0.694330 -1.861307 -1.115430 -0.905033 

!"#$%&'('$ 0.2840 0.4876 0.0629 0.2649 0.3656 

)*'+,'( 
0.140117 0.164964 -0.242901 0.033053 0.033901 

t – statistic 0.791260 1.861307 -1.937955 0.745876 0.956273 
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!"#$%&'('$ 0.4289 0.0629 0.0529 0.4559 0.3391 

!)µ*'( 
0.007906 0.098858 -0.044070 -0.110690 0.007459 

t – statistic 0.044649 1.115430 -0.745876 -0.883127 0.210397 

!"#$%&'('$ 0.9644 0.2649 0.4559 0.3773 0.8334 

!$+$,-./0 
-0.025960 0.089255 -0.057993 -0.007285 -0.072330 

t – statistic -0.150143 1.032455 -1.006248 -0.168541 -0.591617 

!"#$%&'('$ 0.8807 0.3021 0.3145 0.8662 0.5542 

 

A*& '$ $*1'.2),µ$'$ '1/ *$+$*3%4 *5%$-$ .*"6.6$"7%.'$" ( 8*$+9( '1/ :$"%1µ)%1/ 

'(; (µ)+$; '(; .6<1µ3<$; µ. '( µ1+:0 *'4'"-0; '3,(; '(% =.'3+'( ,. .*5*.<1 

,(µ$%'"-&'('$; 1+"$-3 5%. >*"*2)1%, *$+$'(+.5'$" ,'$'",'"-3 ,(µ$%'"-0 ,/,?)'",( 

µ.'$98 '(; =+5'(; -$" '(; =.'3+'(; ,. .*5*.<1 ,(µ$%'"-&'('$; 10%. 
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!"#$%!$ 

  !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 

&$&8#'.() µ0 "# 8&.$7µ0$# "34 3µ2'&4 "34 096#µ)6&4 -"3$ :-%&$+&  ;.& #17(13'3 "3 

<'#$.(= %0'+#6# (31/12/1999 – 29/2/2012): 

 

Hµ2'& !,$"010-"=4 

>&1.$6'7µ3-34 

t-statistic >.?&$7"3"& 

@0,"2'& 
-0.070844 -1.231178 0.2183 

A'+"3 
0.007070 0.245722 0.8059 

A0")'"3 
-0.014903 -0.776985 0.4372 

>2µ%"3 
0.012340 0.857846 0.3910 

>&'&-(0,= 
0.000570 0.049524 0.9605 

 

  !Bµ8*$& µ0 "& &%#"012-µ&"& (&µ+& 3µ2'& "34 096#µ)6&4 60$ 0+$&. -"&".-".() 

-3µ&$".(= ;0;#$74 %#, -3µ&+$0. 7". # ;0$.(74 60+("34 "#, C'3µ&".-"3'+#, "34 :-%&$+&4 

(IGBM) 60$ 0µ8)$.-0 -,-"3µ&".(= &%76#-3 -0 (&µ+& 3µ2'& µ2-& -"3$ 096#µ)6&. 

!,$0%54 &%#''+%"0"&. 3 B%&'D3 "#, 8&.$#µ2$#, "34 096#µ)6&4 -0 #17(13'3 "3$ 

0D0"&/7µ0$3 <'#$.(= %0'+#6# (31/12/1999 – 29/2/2012) -"3$ :-%&$+&. 

 

  >&'&()"* %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 ;.& "3$ %'5"3 

,%#%0'+#6# "#, 60+;µ&"#4 (31/12/1999 – 31/8/2007): 

 

Hµ2'& !,$"010-"=4 

>&1.$6'7µ3-34 

t-statistic >.?&$7"3"& 

@0,"2'& 
-0.018974 -0.327704 0.7432 

A'+"3 
-0.001520 -0.052502 0.9581 

A0")'"3 
-0.012084 -0.626126 0.5313 

>2µ%"3 
0.030465 2.104682 0.0354 

>&'&-(0,= 
0.010200 0.880808 0.3785 

 

   



168 

 

  !"#$ "%&%'(&)*µ+ ( ,-µ"'( +µ./012+ 232'(µ%'14/ '(0 35(67'+&( %"78)2( %"7 '1$ 

3"76)1"+$ (µ-&+$ '($ +98)µ/8%$. :%'/ 230-"+1%, ') .%107µ+0) '($ (µ-&%$ '($ 

+98)µ/8%$ 3";&<+ 2'(0 =2"%0>% 4%'/ '(0 "&?'( <&)014; 3")"+&>)8) (31/12/1999 – 

31/8/2007) µ+ '( µ)&.; %0)814;$ '/2($ '($ ,-µ"'( 2+ +">"+8) 2(µ%0'147'('%$ 5%. 

  @4)6)3A)*0 '% %")'+6-2µ%'% %"7 '(0 +.%&µ)B; '($ "%6108&7µ(2($ B1% '( 8+*'+&( 

3")"+&>)8) (3/9/2007 – 29/2/2012): 

  

Hµ-&% C30'+6+2';$ 

,%6108&7µ(2($ 

t-statistic ,1A%07'('% 

D+3'-&% 
-0.183902 -1.524229 0.1277 

E&>'( 
0.028010 0.464314 0.6425 

E+'/&'( 
-0.010531 -0.261858 0.7935 

,-µ"'( 
-0.018858 -0.623875 0.5328 

,%&%24+3; 
-0.006432 -0.266002 0.7903 

 

  @"7 '(0 %0/B0#2( ')3 ">0%4% B>0+'%1 %0'16("'7 7'1 4%µ>% (µ-&% 8+0 "%&)321/F+1 

2'%'12'14/ 2(µ%0'14; %"78)2( 4%1 4%'/ 230-"+1% ( *"%&G( ')3 .%10)µ-0)3 '($ (µ-&%$ 

'($ +98)µ/8%$  8+ 230+<>2'(4+ 2'( 8+*'+&( 3")"+&>)8) 2'(0 =2"%0>% 2*µ.#0% µ+ '% 

%")'+6-2µ%'% '($ "&?'($ "%6108&7µ(2($. 

 

  C'( 230-<+1% "%&%'>A+0'%1 '% %")'+6-2µ%'% '($ 8+*'+&($ "%6108&7µ(2($ µ+ '( <&;2( 

'($ 2'%A+&/$ % B1% )6746(&) ') 8+>Bµ% (31/12/1999 – 29/2/2012): 

 

C'%A+&% D+3'-&% E&>'( E+'/&'( ,-µ"'( ,%&%24+3; 

D+3'-&% -0.070844 0.042492 0.008712 0.030051 0.014739 

t – statistic -1.231178 1.044326 0.321163 1.477163 0.905260 

,1A%07'('% 0.2183 0.2964 0.7481 0.1397 0.3654 

T&>'( 
-0.084983 0.014139 -0.019616 0.008806 -0.002257 

t – statistic -1.044326 0.245722 -0.723163 0.432837 -0.138650 

,1A%07'('% 0.2964 0.8059 0.4696 0.6652 0.8897 

E+'/&'( 
-0.026135 0.029424 -0.044709 0.023518 0.009512 
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t – statistic -0.321163 0.723163 -0.776985 1.156.000 0.584224 

!"#$%&'('$ 0.7481 0.4696 0.4372 0.2478 0.5591 

!)µ*'( 
-0.120206 -0.017611 -0.031357 0.049362 -0.009302 

t – statistic -1.477163 -0.432837 -1.156000 0.857846 -0.571314 

!"#$%&'('$ 0.1397 0.6652 0.2478 0.3910 0.5678 

!$+$,-./0 
-0.100315 -0.000744 -0.018278 0.007184 0.020305 

t – statistic -1.230279 -0.018242 -0.672479 0.352295 0.352029 

!"#$%&'('$ 0.2187 0.9854 0.5013 0.7246 0.7248 

 

  1*23 .*"4.4$"5%.'$" $*& '$ $*6'.7),µ$'$ '(3 8.9'.+(3 *$7"%8+&µ(,(3 '6 :$"%&µ.%6 

'(3 (µ)+$3 '(3 .486µ;8$3 8.% .µ:$%<,'(-. ,'6 =+(µ$'",'0+"6 '(3 >,*$%<$3 -$'; '(% 

*.+<686 31/12/1999 – 29/2/2012. 

 

  ?-6769#23, *$+$'<#.%'$" '$ $*6'.7),µ$'$ @"$ '(% *+5'( A+6%"-0 /*6*.+<686 

(31/12/1999 – 31/8/2007): 

 

B'$#.+$ C./')+$ D+<'( D.';+'( !)µ*'( !$+$,-./0 

C./')+$ -0.018974 0.007967 -0.005759 0.035208 0.013994 

t – statistic -0.327704 0.194597 -0.211016 1.719.956 0.854547 

!"#$%&'('$ 0.7432 0.8457 0.8329 0.0856 0.3929 

T+<'( 
-0.015934 -0.003040 -0.011071 0.031225 0.010808 

t – statistic -0.194597 -0.052502 -0.405614 1.525359 0.659949 

!"#$%&'('$ 0.8457 0.9581 0.6851 0.1273 0.5094 

D.';+'( 
0.017278 0.016606 -0.036252 0.039528 0.017450 

t – statistic 0.211016 0.405614 -0.626126 1.930972 1.065563 

!"#$%&'('$ 0.8329 0.6851 0.5313 0.0536 0.2868 

!)µ*'( 
-0.140833 -0.062449 -0.052704 0.121859 -0.014172 

t – statistic -1.719956 -1.525359 -1.930972 2.104682 -0.865410 

!"#$%&'('$ 0.0856 0.1273 0.0536 0.0354 0.3869 

!$+$,-./0 
-0.069972 -0.027019 -0.029083 0.017715 0.050998 
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t – statistic -0.854547 -0.659949 -1.065563 0.865410 0.880808 

!"#$%&'('$ 0.3929 0.5094 0.2868 0.3869 0.3785 

 

  )*& '$ $*+',-./µ$'$ '(0 1,2',3(0 *$-"%13&µ(/(0 ,*"4,4$"5%,'$" ( ,µ67%"/( '+8 

6$"%+µ.%+8 '(0 (µ.3$0 '(0 ,41+µ71$0 µ, '( µ+369 $%+1":90 '7/(0 '(% !.µ*'( /, 

,*;*,1+ /(µ$%'":&'('$0 5%, <*"*-.+%, *$3$'(3,;'$" ( 2*$3=( /'$'"/'":7 /(µ$%'":90 

/8/>.'"/(0 µ,'$=2 '(0 !.µ*'(0 µ, '( ?,8'.3$ /, ,*;*,1+ /(µ$%'":&'('$0 10% :$" '(0 

!.µ*'(0 µ, '(% @,'73'( /, ,*;*,1+ /(µ$%'":&'('$0 +3"$:7 5%. 

  @.-+0, $:+-+8#+2% '$ $*+',-./µ$'$ $*& '(% ,6$3µ+A9 '(0 *$-"%13&µ(/(0 A"$ '( 

1,2',3( 8*+*,3;+1+ (3/9/2007 – 29/2/2012): 

 

B'$#,3$ ?,8'.3$ @3;'( @,'73'( !.µ*'( !$3$/:,89 

?,8'.3$ -0.183902 0.119961 0.050769 0.027117 0.030348 

t – statistic -1.524229 1.406112 0.892631 0.635027 0.888351 

!"#$%&'('$ 0.1277 0.1600 0.3722 0.5255 0.3745 

T3;'( 
-0.239923 0.056021 -0.029205 -0.032863 -0.017637 

t – statistic -1.406112 0.464314 -0.513481 -0.769585 -0.516262 

!"#$%&'('$ 0.1600 0.6425 0.6077 0.4417 0.6058 

@,'73'( 
-0.152308 0.043807 -0.031594 -0.010960 -0.000114 

t – statistic -0.892631 0.513481 -0.261858 -0.256652 -0.003328 

!"#$%&'('$ 0.3722 0.6077 0.7935 0.7975 0.9973 

!.µ*'( 
-0.108469 0.065727 0.014613 -0.075433 0.008654 

t – statistic -0.635027 0.769585 0.256652 -0.623875 0.253054 

!"#$%&'('$ 0.5255 0.4417 0.7975 0.5328 0.8003 

!$3$/:,89 
-0.151740 0.044092 0.000190 -0.010818 -0.032162 

t – statistic -0.888351 0.516262 0.003328 -0.253054 -0.266002 

!"#$%&'('$ 0.3745 0.6058 0.9973 0.8003 0.7903 

 

  B2µ6C%$ µ, '$ $*+',-./µ$'$ '(0 1,2',3(0 *$-"%13&µ(/(0 '+ 6$"%&µ,%+ '(0 (µ.3$0 

'(0 ,41+µ71$0 1,% /8%,>;/'(:, :$'7 '( 1,2',3( 8*+*,3;+1+ /'(% D/*$%;$. 
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 !"#$%&'% 

  !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 

&$&8#'.() µ0 "# 8&.$7µ0$# "34 3µ2'&4 "34 096#µ)6&4 -"3 :0'µ&$+& ;.& #17(13'3 "3 

<'#$.(= %0'+#6# (31/12/1999 – 29/2/2012): 

 

Hµ2'& !,$"010-"=4 

>&1.$6'7µ3-34 

t-statistic >.?&$7"3"& 

@0,"2'& 
0.013460 0.208435 0.8349 

A'+"3 
0.009881 0.306028 0.7596 

A0")'"3 
-0.017683 -0.821459 0.4114 

>2µ%"3 
0.008867 0.548801 0.5832 

>&'&-(0,= 
-0.003588 -0.277625 0.7813 

 

  !"# -B$#1# "#, 60+;µ&"#4 (&µ+& 3µ0'=-.& &%76#-3 60$ 0+$&. -"&".-".() -3µ&$".(= 

;.’&,"7 (&. &%#''+%"#,µ0 "3$ B%&'C3 "#, 8&.$#µ2$#, "34 3µ2'&4 "34 096#µ)6&4 -"3 

:0'µ&$+& -Bµ8*$& µ0 "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34. 

 

>&'&()"* 6+$#$"&. "& &%#"012-µ&"& ;.& "3$ %'5"3 <'#$.(= ,%#%0'+#6# (31/12/1999 – 

31/7/2008): 

 

Hµ2'& !,$"010-"=4 

>&1.$6'7µ3-34 

t-statistic >.?&$7"3"& 

@0,"2'& 
-0.004746 -0.065417 0.9478 

A'+"3 
-0.010572 -0.291471 0.7707 

A0")'"3 
-0.031630 -1.308048 0.1910 

>2µ%"3 
0.023019 1.269259 0.2045 

>&'&-(0,= 
0.002565 0.176609 0.8598 

 

 

  T3$ +6.& 0.(7$& µ0 "# -,$#1.(7 60+;µ& 8&+$0"&. %*4 2<#,µ0 (&. (&") "3$ %'5"3 

,%#%0'+#6# (&?54 (&µ+& 3µ2'& 60$ 0+$&. -"&".-".() -3µ&$".(= (&. 0%#µ2$*4 "# 

8&.$7µ0$# "34 3µ2'&4 "34 096#µ)6&4 60$ ,8+-"&"# #B"0 (&. (&") "3$ %'5"3 ,%#%0'+#6# 

-"3 :0'µ&$+&. 
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  !"#$#%&#'( )* *+#),$-.µ*)* *+/ )0( ,1*2µ#34 )05 +*$6(72/µ0.05 36* )0 7,'),20 

%+#+,28#7# (1/8/2008 -29/2/2012): 

 

Hµ-2* 9%(),$,.)45 

:*$6(72/µ0.05 

t-statistic :6&*(/)0)* 

;,%)-2* 
-0.127767 -0.935732 0.3497 

<28)0 
0.050740 0.743209 0.4576 

<,)=2)0 
0.035116 0.771552 0.4406 

:-µ+)0 
0.008396 0.245958 0.8058 

:*2*.",%4 
-0.024947 -0.913536 0.3612 

 

  !"/µ0 "*6 36* )0 7,'),20 %+#+,28#7# +*2*)02#'µ, )0( 876* .%(&4"0 +#% ,8>*µ, "*6 

.)0( +2?)0 *$$= "*6 .)0 .%(#$6"4 >2#(6"4 +,28#7#. @*)= .%(-+,6*, .'µ1A(* µ, )* 

*+#),$-.µ*)* )05 +2?)05 +*$6(72/µ0.05 7,( %+=2>,6 -(7,6B0 '+*2B05 )#% 1*6(#µ-(#% 

)05 0µ-2*5 )05 ,C7#µ=7*5 .)0 D,2µ*(8*. 

 

  9)0 .%(->,6* +*2*)8&,()*6 )* *+#),$-.µ*)* )05 7,'),205 +*$6(72/µ0.05 µ, )0 >24.0 

)05 .)*&,2=5 * 36* #$/"$02# )# 7,83µ* (31/12/1999 – 29/2/2012): 

 

9)*&,2* ;,%)-2* <28)0 <,)=2)0 :-µ+)0 :*2*.",%4 

;,%)-2* 0.013460 0.003151 -0.022169 0.005502 -0.006281 

t – statistic 0.208435 0.069009 -0.728245 0.240887 -0.343715 

:6&*(/)0)* 0.8349 0.9450 0.4665 0.8097 0.7311 

T28)0 
-0.006302 0.019762 -0.024270 0.003926 -0.007541 

t – statistic -0.069009 0.306028 -0.797254 0.171905 -0.412697 

:6&*(/)0)* 0.9450 0.7596 0.4254 0.8635 0.6799 

<,)=2)0 
0.066508 0.036405 -0.053048 0.022129 0.007021 

t – statistic 0.728245 0.797254 -0.821459 0.968845 0.384243 

:6&*(/)0)* 0.4665 0.4254 0.4114 0.3327 0.7008 

:-µ+)0 
-0.022008 -0.007853 -0.029505 0.035468 -0.010682 
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t – statistic -0.240887 -0.171905 -0.968845 0.548801 -0.584371 

!"#$%&'('$ 0.8097 0.8635 0.3327 0.5832 0.5590 

!$)$*+,-. 
0.031403 0.018852 -0.011702 0.013353 -0.017942 

t – statistic 0.343715 0.412697 -0.384243 0.584371 -0.277625 

!"#$%&'('$ 0.7311 0.6799 0.7008 0.5590 0.7813 

 

  /012 ,0"3,3$"4%,'$" +$" $0& '(% ,5$)µ67. '(2 8,9',)(2 0$:"%8)&µ(*(2 *, 6:&+:()6 

'6 ;)6%"+& 8"<*'(µ$, 8,% -0<);," =%8,">( 90$)>(2 '6- 5$"%6µ=%6- *'( ?,)µ$%@$ +$'< 

'(% 0,)@686 31/12/1999 – 29/2/2012. 

 

  A+6:69#12, 0$)$'@#,%'$" '$ $06',:=*µ$'$ 7"$ '(% 0)4'( ;)6%"+. -060,)@686 

(31/12/1999 – 31/7/2008): 

 

B'$#,)$ C,-'=)$ D)@'( D,'<)'( !=µ0'( !$)$*+,-. 

C,-'=)$ -0.004746 -0.008199 -0.030048 0.024205 0.003514 

t – statistic -0.065417 -0.159845 -0.878673 0.943759 0.171182 

!"#$%&'('$ 0.9478 0.8730 0.3797 0.3454 0.8641 

T)@'( 
0.016399 -0.021144 -0.024582 0.028305 0.006794 

t – statistic 0.159845 -0.291471 -0.718828 1.103603 0.330937 

!"#$%&'('$ 0.8730 0.7707 0.4723 0.2699 0.7407 

D,'<)'( 
0.090144 0.036873 -0.094890 0.046742 0.021543 

t – statistic 0.878673 0.718828 1.308048 1.822431 1.049364 

!"#$%&'('$ 0.3797 0.4723 0.1910 0.0685 0.2941 

!=µ0'( 
-0.096822 -0.056610 -0.062322 0.092076 -0.015850 

t – statistic -0.943759 -1.103603 -1.822431 1.269259 -0.772049 

!"#$%&'('$ 0.3454 0.2699 0.0685 0.2045 0.4402 

!$)$*+,-. 
-0.017572 -0.016985 -0.035905 0.019813 0.012826 

t – statistic -0.171182 -0.330937 -1.049364 0.772049 0.176609 

!"#$%&'('$ 0.8641 0.7407 0.2941 0.4402 0.8598 
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  !"# $% %"&$'()*µ%$% $+, -'.$'/+, "%(01-/#µ+*+, 20% $+1 "/3$+ 4"&"'/5&-& *$+ 

6'/µ%15% "%/%$+/&.µ' $+1 ."%/7+ *$%$0*$089 *+µ%1$08:, *4*;)$0*+, µ'$%7. $+, 

<'$9/$+, 8%0 $+, =)µ"$+, *' '"5"'-& *+µ%1$08#$+$%, 10%, 2'2&1#, "&4 µ%, &-+2'5 *$& 

*4µ")/%*µ% 20% $+1 ."%/7+ $&4 >%01&µ)1&4 $+, +µ)/%, $+, '?-&µ9-%, 8%$9 $+1 

"'/5&-& %4$:. 

 

 

!8&(&.@A,, 20% $+ -'.$'/+ 4"&"'/5&-& (1/8/2008 – 29/2/2012): 

 

B$%@'/% C'4$)/% </5$+ <'$9/$+ =)µ"$+ =%/%*8'4: 

C'4$)/% -0.127767 0.114623 0.077705 0.040338 0.000606 

t – statistic -0.935732 1.187191 1.207232 0.835581 0.015695 

=0@%1#$+$% 0.3497 0.2355 0.2277 0.4036 0.9875 

T/5$+ 
-0.229246 0.101479 0.001290 -0.016974 -0.045243 

t – statistic -1.187191 0.743209 0.020042 -0.351609 -1.171495 

=0@%1#$+$% 0.2355 0.4576 0.9840 0.7252 0.2417 

<'$9/$+ 
-0.233116 -0.001935 0.105349 -0.017941 -0.046017 

t – statistic -1.207232 -0.020042 0.771552 -0.371651 -1.191537 

=0@%1#$+$% 0.2277 0.9840 0.4406 0.7102 0.2338 

=)µ"$+ 
-0.161350 0.033948 0.023922 0.033584 -0.031664 

t – statistic -0.835581 0.351609 0.371651 0.245958 -0.819886 

=0@%1#$+$% 0.4036 0.7252 0.7102 0.8058 0.4125 

=%/%*8'4: 
0.009388 0.078977 0.072881 0.037018 -0.100878 

t – statistic 0.049545 0.833616 1.153.899 0.781468 -0.751910 

=0@%1#$+$% 0.9605 0.4047 0.2488 0.4347 0.4523 

 

    B.µ>A1% µ' $% %"&$'()*µ%$% $&4 "51%8% %1A$)/A $& >%01#µ'1& $+, +µ)/%, $+, 

'?-&µ9-%, -' *41';5*$+8' 8%$9 $+ -'.$'/+ ;/&108: 4"&"'/5&-& *$+ 6'/µ%15%. 

 



175 

 

HN!"#$% &'()*#)% 

    !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 

&$&8#'.() µ0 "# 8&.$7µ0$# "34 3µ2'&4 "34 096#µ)6&4 -"# :$*µ2$# ;&-+10.# <.& 

#17(13'3 "3 ='#$.(> %0'+#6# (31/12/1999 – 29/2/2012): 

 

Hµ2'& !,$"010-">4 

?&1.$6'7µ3-34 

t-statistic ?.@&$7"3"& 

A0,"2'& 
-0.005558 -0.107667 0.9143 

B'+"3 
0.008835 0.342318 0.7321 

B0")'"3 
-0.028390 -1.649956 0.0991 

?2µ%"3 
0.000432 0.033441 0.9733 

?&'&-(0,> 
0.009059 0.876828 0.3806 

 

  C%*4 %'#(D%"0. &%7 "#$ %+$&(& "# 8&.$7µ0$# "34 3µ2'&4 "34 096#µ)6&4 0+$&. ,%&'("7 

-"# :$*µ2$# ;&-+10.# <.& "3$ %0'+#6# 31/12/1999 – 29/2/2012 (&@54 3 &%76#-3 "34 

B0")'"34 0+$&. -"&".-".() -3µ&$".(> -0 0%+%06# -3µ&$".(7"3"&4 10%. !,$0%54, "# 

8&.$7µ0$# "34 096#µ)6&4 ,%>'=0 (&") "3$ 0E0"&/7µ0$3 %0'+#6# µ0 "3 µ#'8> %"*".(>4 

")-34 (&@54 3 &%76#-3 "34 B0")'"34 0+$&. 3 =&µ317"0'3 "34 096#µ)6&4. 

 

  ?&'&()"* %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 <.& "3$ %'5"3 

,%#%0'+#6# -"# :$*µ2$# ;&-+10.# (31/12/1999 - 2/5/2008): 

 

Hµ2'& !,$"010-">4 

?&1.$6'7µ3-34 

t-statistic ?.@&$7"3"& 

A0,"2'& 
-0.053639 -0.975802 0.3293 

B'+"3 
-0.000559 -0.020330 0.9838 

B0")'"3 
-0.031635 -1.726538 0.0844 

?2µ%"3 
0.011149 0.811321 0.4173 

?&'&-(0,> 
0.016009 1.456182 0.1455 

 

    !Dµ8*$& µ0 "& &$*"2'* &%#"012-µ&"& 3 B0")'"3 0µ8&$+/0. -"&".-".() -3µ&$".(> 

&%76#-3 (&. (&") "3$ %'5"3 ,%#%0'+#6#, <0<#$74 %#, 6315$0. "3$ D%&'E3 "#, 
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!"#$%µ&$%' ()* )µ&+"* ()* ,-.%µ/."* µ, () µ%+!0 1(2(#30* (/4)* ()$ 5,(/+() 4, 

,161,.% 4)µ"$(#37()("* 10%. 

  8$(64(%#9", 1"+%'4#/:%$("# (" "1%(,;&4µ"(" ()* 1+<()* 1";#$.+7µ)4)* =#" () 

.,>(,+) '1%1,+6%.% 4(% ?$2µ&$% @"46;,#% (6/5/2008 – 29/2/2012). 

 

Hµ&+" A'$(,;,4(0* 

B";#$.+7µ)4)* 

t-statistic B#C"$7()(" 

D,'(&+" 
0.048008 0.417587 0.6763 

5+6() 
-0.032226 -0.560624 0.5752 

5,(/+() 
-0.033596 -0.876691 0.3809 

B&µ1() 
-0.012889 -0.447266 0.6548 

B"+"43,'0 
0.025826 1.120262 0.2629 

 

  A>µ!2$" µ, (" "1%(,;&4µ"(" =#" () .,>(,+) '1%1,+6%.% 4(% ?$2µ&$% @"46;,#% ., 

4'$,964()3, (% !"#$7µ,$% ()* 1(2(#30* (/4)* ()$ 5,(/+() 3"# =,$#37(,+" .,$ '10+E, 

(% !"#$7µ,$% ()* )µ&+"* ()* ,-.%µ/."*, 3"C<* %>(, ) "17.%4) ()* 5,(/+()* ";;/ 3"# 

3"µ6" /;;)* )µ&+"*  .,$ 0("$ 4("(#4(#3/ 4)µ"$(#30. 

 

  B"+"3/(2 1"+%'4#/:%$("# (" "1%(,;&4µ"(" ()* .,>(,+)* 1";#$.+7µ)4)* =#" (% 

?$2µ&$% @"46;,#% 3"(/ (% 4>$%;% ()* 1,+#7.%' (31/12/1999 – 29/2/2012): 

 

A("C,+" D,'(&+" 5+6() 5,(/+() B&µ1() B"+"43,'0 

D,'(&+" -0.005558 0.011614 -0.026537 0.001821 0.010171 

t – statistic -0.107667 0.318187 -1.090563 0.099758 0.696357 

B#C"$7()(" 0.9143 0.7504 0.2755 0.9205 0.4863 

T+6() 
-0.023228 0.017670 -0.034280 -0.003986 0.005525 

t – statistic -0.318187 0.342318 -1.408750 -0.218304 0.378295 

B#C"$7()(" 0.7504 0.7321 0.1590 0.8272 0.7052 

5,(/+() 
0.079612 0.051420 -0.085169 0.021724 0.026093 

t – statistic 1.090563 1.408750 -1.649956 1.189891 1.786490 

B#C"$7()(" 0.2755 0.1590 0.0991 0.2342 0.0741 
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!"µ#$% 
-0.007285 0.007971 -0.028966 0.001728 0.008714 

t – statistic -0.099758 0.218304 -1.189891 0.033441 0.596364 

!&'()*$%$( 
0.9205 0.8272 0.2342 0.9733 0.5510 

!(+(,-./0 
-0.050855 -0.013813 -0.043489 -0.010892 0.045297 

t – statistic -0.696357 -0.378295 -1.786490 -0.596364 0.876828 

!&'()*$%$( 0.4863 0.7052 0.0741 0.5510 0.3806 

 

 

  12µ34)( µ. $( (#5$.6",µ($( $%7 8.2$.+%7 #(6&)8+*µ%,%7 .#&9.9(&:,(µ. $%) 2#(+;% 

$5/ 3(&)5µ")5/ $%7 %µ"+(7 $%7 .985µ<8(7 =&( $%) >.$<+$% ,. .#?#.85 ,%µ()$&-*$%$(7 

10%  =&( 56*-6%+% $% @+5)&-0 #.+?585, (66< -(& $% ,$($&,$&-< ,%µ()$&-0 ,/,@"$&,% 

µ.$(;2 $%7 >.$<+$%7 µ. $%) !(+(,-./0 ,. .#?#.85 ,%µ()$&-*$%$(7 10%. 

 

A-565/'52) $( (#5$.6",µ($( $%7 8.2$.+%7 #(6&)8+*µ%,%7 =&( $%) #+:$% @+5)&-0 

/#5#.+?585 (31/12/1999 – 2/5/2008): 

 

1$('.+( B./$"+( >+?$% >.$<+$% !"µ#$% !(+(,-./0 

B./$"+( -0.053639 0.026261 -0.013756 0.024559 0.026737 

t – statistic -0.975802 0.675620 -0.530851 1.263687 1.719672 

!&'()*$%$( 0.3293 0.4994 0.5956 0.2065 0.0856 

T+?$% 
-0.052521 -0.001118 -0.031263 0.011429 0.016233 

t – statistic -0.675620 -0.020330 -1.206471 0.588066 1.044052 

!&'()*$%$( 0.4994 0.9838 0.2278 0.5565 0.2966 

>.$<+$% 
0.041267 0.046894 -0.094906 0.034876 0.034990 

t – statistic 0.530851 1.206471 -1.726538 1.794537 2.250523 

!&'()*$%$( 0.5956 0.2278 0.0844 0.0729 0.0245 

!"µ#$% 
-0.098237 -0.022858 -0.046501 0.044598 0.007089 

t – statistic -1.263687 -0.588066 -1.794537 0.811321 0.455985 

!&'()*$%$( 0.2065 0.5565 0.0729 0.4173 0.6484 
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!"#"$%&'( 
-0.133684 -0.040581 -0.058317 -0.008862 0.080045 

t – statistic -1.719672 -1.044052 -2.250523 -0.455985 1.456182 

!)*"+,-.-" 0.0856 0.2966 0.0245 0.6484 0.1455 
 

 

  /0µ12+" µ& -" "34-&56$µ"-" -.7 8&0-&#.7 3"5)+8#,µ.$.7 &3)9&9"):+&-") . 03"#;. 

-4' 1")+4µ6+4' -.7 .µ6#"7 -.7 &984µ<8"7 -.+ =&-<#-. >)" -.+ 3#:-. '343&#?484 $-4 

@+2µ6+4 A"$?5&)4. B3?$.7 8)"3)$-:+&-") . 03"#;. $-"-)$-)%< $.µ"+-)%(7 $'$C6-)$.7 

µ&-";0 -.7 D&'-6#"7 µ& -.+ !"#"$%&'( $& &3?3&84 $.µ"+-)%,-.-"7 10%, -.7 =&-<#-.7 

µ& -.+ !6µ3-.  $& &3?3&84 10% %") -.7 =&-<#-.7 µ& -.+ !"#"$%&'( $& &3?3&84 5%. 

 

=6547, 3"#"*6-4'µ& -" "34-&56$µ"-" -.7 8&0-&#.7 3"5)+8#,µ.$.7 >)" -4+ 65&>C4 -.7 

8&0-&#.7 '343&#),84' (6/5/2008 – 29/2/2012) $-4 @+2µ6+4 A"$?5&)4: 

 

/-"*&#" D&'-6#" =#?-. =&-<#-. !6µ3-. !"#"$%&'( 

D&'-6#" 
0.048008 -0.056230 -0.049599 -0.024891 0.016224 

t – statistic 
0.417587 -0.691700 -0.915193 -0.611570 0.498286 

!)*"+,-.-" 
0.6763 0.4893 0.3603 0.5410 0.6184 

T#?-. 
0.112460 -0.064452 -0.012112 0.003224 0.038716 

t – statistic 
0.691700 -0.560624 -0.223493 0.079226 1.189082 

!)*"+,-.-" 0.4893 0.5752 0.8232 0.9369 0.2347 

=&-<#-. 
0.148797 0.018168 -0.100789 0.012309 0.045983 

t – statistic 
0.915193 0.223493 -0.876691 0.302427 1.412.283 

!)*"+,-.-" 
0.3603 0.8232 0.3809 0.7624 0.1582 

!6µ3-. 
0.099562 -0.006449 -0.016412 -0.051554 0.036136 

t – statistic 0.611570 -0.079226 -0.302427 -0.447266 1.108410 

!)*"+,-.-" 0.5410 0.9369 0.7624 0.6548 0.2680 

!"#"$%&'( 
-0.040983 -0.081754 -0.063833 -0.032544 0.099517 

t – statistic -0.257843 -1.028699 -1.203.299 -0.817974 0.884333 



179 

 

!"#$%&'('$ 0.7966 0.3039 0.2291 0.4136 0.3767 

 

  )$ $*+',-./µ$'$ '+0 *$1$*2%3 *4%$5$ /0µ63%+7% µ, '$ $*+',-./µ$'$ '(8 *19'(8 

*$-"%:1&µ(/(8 ;"$ '( µ( /0%.<"/( 7*$1=(8 '+0 6$"%+µ.%+0 5$'2 '( :,7',1( 

0*+*,14+:+ /'+ >%3µ.%+ ?$/4-,"+. 
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!"#$"%&'(& 

  !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 

(&") "3 8'#$.(9 %0'+#6# 31/12/1999 2*4 ".4 29/2/2012: 

 

Hµ2'& !,$"010-"94 

:&1.$6'7µ3-34 

t-statistic :.;&$7"3"& 

<0,"2'& 
-0.038632 -0.882896 0.3774 

='+"3 
-0.021184 -0.484147 0.6283 

=0")'"3 
0.002559 0.058490 0.9534 

:2µ%"3 
-0.003492 -0.079753 0.9364 

:&'&-(0,9 
0.026743 0.610693 0.5414 

 

  >%7 "& %&'&%)$* &%#"012-µ&"& -,µ%0'&+$#,µ0 7". 60$ ,%)'80. 2$60.?3 @%&'?34 "#, 

A&.$#µ2$#, "34 3µ2'&4 "34 0B6#µ)6&4 -"3$ :#'"#C&1+& (&") "3$ 0?0"&/7µ0$3 %0'+#6#. 

D&") -,$2%0.&, "# E'3µ&".-"9'.# "34 :#'"#C&1+&4 60$ 0µA)$.-0 (&µ+& 3µ2'& 

-,-"3µ&".(24 &%#67-0.4. 

 

  :&'&()"* %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 C.& "3$ %'5"3 

,%#%0'+#6# -"3$ :#'"#C&1+& (31/12/1999 – 18/6/2007): 

 

Hµ2'& !,$"010-"94 

:&1.$6'7µ3-34 

t-statistic :.;&$7"3"& 

<0,"2'& 
-0.022247 -0.542412 0.5876 

='+"3 
0.014642 0.356981 0.7211 

=0")'"3 
0.005103 0.124410 0.9010 

:2µ%"3 
0.058322 1.421959 0.1552 

:&'&-(0,9 
0.058550 1.427539 0.1536 

  

  >$"+-"#.8& (&. (&") "3$ %'5"3 ,%#%0'+#6# 60$ 0µA&$+-"3(0 "# A&.$7µ0$# "34 3µ2'&4 

"34 0B6#µ)6&4 -"3$ :#'"#C&1+&. 

 

    >$"+-"#.8&, %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 C.& "3 

60@"0'3 ,%#%0'+#6# -"3$ :#'"#C&1+& (19/6/2007 - 29/2/2012): 
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Hµ!"# $%&'()(*'+, 

-#).&/"0µ1*1, 

t-statistic -.2#&0'1'# 

3(%'!"# 
-0.064542 -0.697560 0.4856 

4"5'1 
-0.077836 -0.841243 0.4004 

4('6"'1 
-0.001463 -0.015808 0.9874 

-!µ7'1 
-0.101638 -1.096258 0.2732 

-#"#*8(%+ 
-0.023761 -0.256280 0.7978 

  

  970 '# #&:'!": #7;'()!*µ#'# 7#"#'1";<µ( 0'. '; =#.&0µ(&; '1, 1µ!"#, '1, 

(>/;µ6/#, /( *%&(?5*'18( *'; @"1µ#'.*'+".; '1, -;"';A#)5#, ;<'( 8#. 8#'6 '1 

/(<'("1 %7;7("5;/;. 

   

    -#"#86': 7#";%*.6B;&'#. '# #7;'()!*µ#'# '1, /(<'("1, 7#).&/"0µ1*1, A.# '1& 

-;"';A#)5# 8#'6 '; *<&;); '1, 7(".0/;% (31/12/1999 – 29/2/2012): 

  

$'#2("# 3(%'!"# 4"5'1 4('6"'1 -!µ7'1 -#"#*8(%+ 

3(%'!"# -0.038632 0.017448 0.041191 0.035140 0.065375 

t – statistic -0.882896 0.281958 0.665660 0.567640 1.056.051 

-.2#&0'1'# 0.3774 0.7780 0.5057 0.5703 0.2910 

T"5'1 
-0.017448 -0.021184 0.023744 0.017692 0.047927 

t – statistic -0.281958 -0.484147 0.383702 0.285793 0.774204 

-.2#&0'1'# 0.7780 0.6283 0.7012 0.7751 0.4389 

4('6"'1 
-0.041191 -0.023744 0.002559 -0.006052 0.024183 

t – statistic -0.665660 -0.383702 0.058490 -0.097758 0.390653 

-.2#&0'1'# 0.5057 0.7012 0.9534 0.9221 0.6961 

-!µ7'1 
-0.035140 -0.017692 0.006052 -0.003492 0.030235 

t – statistic -0.567640 -0.285793 0.097758 -0.079753 0.488219 
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!"#$%&'('$ 0.5703 0.7751 0.9221 0.9364 0.6254 

!$)$*+,-. 
-0.065375 -0.047927 -0.024183 -0.030235 0.026743 

t – statistic -1.056.051 -0.774204 -0.390653 -0.488219 0.610693 

!"#$%&'('$ 0.2910 0.4389 0.6961 0.6254 0.5414 

  !$)$'()/0µ, &'" 12*," '3% $4/',5,*µ2'3% '(6 7,0',)(6 4$5"%7)&µ(*(6 7,% 

4)/+04'," 8%7,"9( 04$)9(6 '/- :$"%/µ8%/- '(6 (µ8)$6 '(6 ,17/µ27$6 ;"$ /5&+5()( '(% 

,9,'$<&µ,%( =)/%"+. 4,)>/7/. 

 

  ?+/5/-#/0% '$ $4/',58*µ$'$ '(6 7,0',)(6 4$5"%7)&µ(*(6 ;"$ '(% 4)@'( =)/%"+. 

-4/4,)>/7/ (31/12/1999 – 18/6/2007): 

 

A'$#,)$ B,-'8)$ C)>'( C,'2)'( !8µ4'( !$)$*+,-. 

B,-'8)$ -0.022247 0.036889 0.027350 0.080569 0.080797 

t – statistic -0.542412 0.635967 0.471515 1.389020 1.392966 

!"#$%&'('$ 0.5876 0.5249 0.6373 0.1650 0.1638 

T)>'( 
-0.036889 0.014642 -0.009539 0.043680 0.043909 

t – statistic -0.635967 0.356981 -0.164452 0.753053 0.756999 

!"#$%&'('$ 0.5249 0.7211 0.8694 0.4515 0.4491 

C,'2)'( 
-0.027350 0.009539 0.005103 0.053219 0.053448 

t – statistic -0.471515 0.164452 0.124410 0.917505 0.921451 

!"#$%&'('$ 0.6373 0.8694 0.9010 0.3590 0.3569 

!8µ4'( 
-0.080569 -0.043680 -0.053219 0.058322 0.000229 

t – statistic -1.389.020 -0.753053 -0.917505 1.421.959 0.003946 

!"#$%&'('$ 0.1650 0.4515 0.3590 0.1552 0.9969 

!$)$*+,-. 
-0.080797 -0.043909 -0.053448 -0.000229 0.058550 

t – statistic -1.392.966 -0.756999 -0.921451 -0.003946 1.427539 

!"#$%&'('$ 0.1638 0.4491 0.3569 0.9969 0.1536 
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  !"#$ "%&%'(&)*µ+, '% %")'+,-.µ%'% '($ /+*'+&($ "%,01/&2µ(.($ +"03+3%041)51 '(1 

µ( *"%&6( ')5 7%01)µ-1)5 '($ (µ-&%$ '($ +3/)µ8/%$ 9%0 9%'8 '(1 "&4'( 5")"+&:)/) 

.'(1 ;)&')<%,:%. 

 

  =-,)$, "%&%>-')5µ+ '% %")'+,-.µ%'% '($ /+*'+&($ "%,01/&2µ(.($ <0% ')1 -,+<?) '($ 

/+*'+&($ 5")"+&02/)5 (19/6/2007– 29/2/2012) .'(1 ;)&')<%,:%: 

 

@'%>+&% A+5'-&% =&:'( =+'8&'( ;-µ"'( ;%&%.9+5B 

A+5'-&% -0.064542 -0.013294 0.063079 -0.037096 0.040781 

t – statistic -0.697560 -0.101599 0.482072 -0.283214 0.311345 

;0>%12'('% 0.4856 0.9191 0.6298 0.7771 0.7556 

T&:'( 
0.013294 -0.077836 0.076373 -0.023802 0.054075 

t – statistic 0.101599 -0.841243 0.583671 -0.181718 0.412841 

;0>%12'('% 0.9191 0.4004 0.5595 0.8558 0.6798 

=+'8&'( 
-0.063079 -0.076373 -0.001463 -0.100175 -0.022298 

t – statistic -0.482072 -0.583671 -0.015808 -0.764794 -0.170235 

;0>%12'('% 0.6298 0.5595 0.9874 0.4445 0.8649 

;-µ"'( 
0.037096 0.023802 0.100175 -0.101638 0.077877 

t – statistic 0.283214 0.181718 0.764794 -1.096258 0.593954 

;0>%12'('% 0.7771 0.8558 0.4445 0.2732 0.5527 

;%&%.9+5B 
-0.040781 -0.054075 0.022298 -0.077877 -0.023761 

t – statistic -0.311345 -0.412841 0.170235 -0.593954 -0.256280 

;0>%12'('% 0.7556 0.6798 0.8649 0.5527 0.7978 

 

  C1':.')0?% µ+ '% %")'+,-.µ%'% '($ "&4'($ "%,01/&2µ(.($, "%&%'(&)*µ+ 2'0 /+1 

5"8&?+0 -1/+06( *"%&6($ ')5 7%01)µ-1)5 '($ (µ-&%$ '($ +3/)µ8/%$ 9%'8 '( /+*'+&( 

+6+'%D2µ+1( 5")"+&:)/) .'(1 ;)&')<%,:%.  

 

  E1 9%'%9,+:/0, ') 7%012µ+1) '($ (µ-&%$ '($ +3/)µ8/%$ /+1 "%&)5.08.'(9+ .') 

F&(µ%'0.'B&0) '($ ;)&')<%,:%$ 9%'8 '(1 +6+'%D2µ+1( "+&:)/)(31/12/1999 -29/2/2012) 

%,,8 9%0 .'0$ /*) 5")"+&02/)5$ 6+?#&0.'8 (31/12/1999 – 18/6/2007) 9%0 (19/6/2007 -

29/2/2012). 



184 

 

!"#$!# 

  !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 

&$&8#'.() µ0 "# 8&.$7µ0$# "34 3µ2'&4 "34 096#µ)6&4 -"3$ :"&1+& ;.& #17(13'3 "3 

<'#$.(= %0'+#6# (31/12/1999 – 29/2/2012): 

    

Hµ2'& !,$"010-"=4 

>&1.$6'7µ3-34 

t-statistic >.?&$7"3"& 

@0,"2'& 
-0.109278 -1.806234 0.0710 

A'+"3 
-0.010608 -0.175339 0.8608 

A0")'"3 
0.030559 0.505100 0.6135 

>2µ%"3 
-0.011137 -0.183937 0.8541 

>&'&-(0,= 
-0.050446 -0.833153 0.4048 

 

  B&") "3$ 0C0"&/7µ0$3 <'#$.(= %0'+#6# "# 8&.$7µ0$# "34 3µ2'&4 "34 096#µ)6&4 

,%='<0 -"# D'3µ&".-"='.# "34 :"&1+&4 µ0 "3 µ#'8= %"*".(=4 ")-34 "3 @0,"2'& µ0 

0%+%06# -3µ&$".(7"3"&4 10%. !,;(0('.µ2$&, "3 @0,"2'& # ;0$.(74 60+("34 "#, 

D'3µ&".-"3'+#, "34 :"&1+&4 (FTSEMIB) 0µ8)$./0 -,-"3µ&".() ".4 <&µ317"0'04 

&%#67-0.4 "34 096#µ)6&4. 

 

  >&'&()"* 6+$#$"&. "& &%#"012-µ&"& ;.& "3$ %'5"3 <'#$.(= ,%#%0'+#6# (31/12/1999 – 

18/5/2007): 

 

Hµ2'& !,$"010-"=4 

>&1.$6'7µ3-34 

t-statistic >.?&$7"3"& 

@0,"2'& 
-0.056366 -0.899398 0.3686 

A'+"3 
-0.022213 -0.354443 0.7230 

A0")'"3 
-0.003515 -0.056086 0.9553 

>2µ%"3 
0.069434 1.107918 0.2680 

>&'&-(0,= 
0.023170 0.369712 0.7116 
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  !"µ#$%& µ' (& &)*('+,-µ&(& (./ )01(./ )&+2%304µ.-./ )&0&(.0*"µ' 4(2 (* 

#&2%4µ'%* (./ .µ,0&/ (./ '53*µ63&/ 3'% '7%&2 8)&09(4 9&(6 (.% )01(. :0*%29; 

8)*)'07*3* -(* <0.µ&(2-(;02* (./ =(&+7&/. 

 

 

  >%(7-(*2:&, )&0*8-26?*%(&2 (& &)*('+,-µ&(& (./ )01(./ )&+2%304µ.-./ @2& (. 

3'"('0. 8)*)'07*3* -(.% =(&+7& (21/5/2007 – 29/2/2012): 

 

Hµ,0& !8%('+'-(;/ 

A&+2%304µ.-./ 

t-statistic A2B&%4(.(& 

C'8(,0& 
-0.190761 -1.594974 0.1110 

D07(. 
0.007264 0.060735 0.9516 

D'(60(. 
0.083032 0.694239 0.4877 

A,µ)(. 
-0.135715 -1.132453 0.2577 

A&0&-9'8; 
-0.164269 -1.370721 0.1707 

 

  >E7?'2 %& -.µ'2$B'7 4(2 *"(' 9&2 9&(6 (. 3'"('0. :0*%29; )'07*3* 'µ#&%7-(.9' (* 

#&2%4µ'%* (./ .µ,0&/ (./ '53*µ63&/ -(* <0.µ&(2-(;02* (./ =(&+7&/, )&06 (* @'@*%4/ 

4(2 (* #&2%4µ'%* 8)60:'2 -(. -8%*+296 'E'(&?4µ'%. )'07*3*. 

 

  A&0&96($ )&0*8-26?*%(&2 (& &)*('+,-µ&(& (./ 3'"('0./ )&+2%304µ.-./ @2& (.% 

=(&+7& 9&(6 (* -"%*+* (./ )'0243*8 (31/12/1999 – 29/2/2012): 

 

!(&B'0& C'8(,0& D07(. D'(60(. A,µ)(. A&0&-9'8; 

C'8(,0& 
-0.109106 0.098498 0.139664 0.097969 0.058660 

t – statistic 
-1.804812 1.151661 1.632993 1.145024 0.685599 

A2B&%4(.(& 
0.0712 0.2495 0.1026 0.2523 0.4930 

T07(. 

-0.098686 -0.010591 0.041150 -0.000546 -0.039854 

t – statistic 
-1.153866 -0.175201 0.481137 -0.006378 -0.465804 
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!"#$%&'('$ 
0.2486 0.8609 0.6305 0.9949 0.6414 

)*'+,'( 

-0.139788 -0.041119 0.030511 -0.041648 -0.080956 

t – statistic 
-1.634441 -0.480770 0.504703 -0.486763 -0.946189 

!"#$%&'('$ 
0.1023 0.6307 0.6138 0.6265 0.3441 

!-µ.'( 

-0.098158 0.000511 0.041678 -0.011119 -0.039326 

t – statistic 
-1.147240 0.005978 0.487121 -0.183792 -0.459451 

!"#$%&'('$ 
0.2514 0.9952 0.6262 0.8542 0.6459 

!$,$/0*12 

-0.058911 0.039758 0.080925 0.039229 -0.050366 

t – statistic 
-0.688537 0.464681 0.945824 0.458317 -0.832496 

!"#$%&'('$ 
0.4912 0.6422 0.3443 0.6468 0.4052 

 

  3.& '4% $%5'-,5 .6%$0$ *."7*7$"8%*'$" ( 9.$,:( '41 ;$"%4µ-%41 '(< (µ-,$< '(< 

*7=4µ+=$< µ* '( µ4,;2 .'5'"02< '+/(< '( >*1'-,$ /* *.6.*=4 /(µ$%'"0&'('$< 10% /* 

4?&0?(,( '(% *:*'$@&µ*%( A,4%"02 .*,64=4 /'(% B'$?6$. 

 

  304?41#49% '$ $.4'*?-/µ$'$ '(< =*9'*,(< .$?"%=,&µ(/(< C"$ '(% .,8'( A,4%"02 

1.4.*,64=4 (31/12/1999 – 18/5/2007): 

 

D'$#*,$ >*1'-,$ ),6'( )*'+,'( !-µ.'( !$,$/0*12 

>*1'-,$ -0.056220 0.034007 0.052705 0.125654 0.079390 

t – statistic 
-0.898232 0.383943 0.595050 1.418.658 0.896329 

!"#$%&'('$ 0.3692 0.7011 0.5519 0.1562 0.3702 

T,6'( 
-0.034210 -0.022156 0.018641 0.091590 0.045326 

t – statistic -0.386241 -0.353984 0.210458 1.034.066 0.511737 

!"#$%&'('$ 0.6994 0.7234 0.8333 0.3012 0.6089 
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!"#$%#& 
-0.052860 -0.018707 -0.003506 0.072940 0.026676 

t – statistic -0.596802 -0.211210 -0.056013 0.823506 0.301177 

'()*+,#&#* 0.5507 0.8327 0.9553 0.4103 0.7633 

'-µ.#& 
-0.125620 -0.091467 -0.072769 0.069254 -0.046084 

t – statistic -1.418275 -1.032684 -0.821577 1.106.481 -0.520298 

'()*+,#&#* 0.1563 0.3019 0.4114 0.2687 0.6029 

'*%*/0"12 
-0.079476 -0.045323 -0.026625 0.046324 0.023110 

t – statistic -0.897301 -0.511709 -0.300602 0.523007 0.369233 

'()*+,#&#* 0.3697 0.6089 0.7638 0.6010 0.7120 

 

  !* *.3#"4-/µ*#* #&5 6"7#"%&5 .*4(+6%,µ&/&5 8(* #&+ .%9#& :%3+(02 1.3."%;363 /#3 

<%&µ*#(/#2%(3 #&5 =#*4;*5 ".(>">*(9+31+ #& µ& 7.*%?& #31 @*(+3µ-+31 #&5 &µ-%*5 #&5 

">63µ$6*5. 

 

  !-435, .*%*)-#31µ" #* *.3#"4-/µ*#* #&5 6"7#"%&5 .*4(+6%,µ&/&5 8(* #3+ -4"8:3 #&5 

6"7#"%&5 1.3."%(,631 (21/5/2007– 29/2/2012) /#&+ =#*4;*: 

 

A#*)"%* B"1#-%* !%;#& !"#$%#& '-µ.#& '*%*/0"12 

B"1#-%* -0.190761 0.198025 0.273793 0.055047 0.026492 

t – statistic -1.594974 1.170763 1.618718 0.325119 0.156469 

'()*+,#&#* 0.1110 0.2419 0.1058 0.7451 0.8757 

T%;#& 
-0.198025 0.007264 0.075768 -0.142979 -0.171533 

t – statistic -1.170763 0.060735 0.447955 -0.844470 -1.013120 

'()*+,#&#* 0.2419 0.9516 0.6543 0.3986 0.3112 

!"#$%#& 
-0.273793 -0.075768 0.083032 -0.218747 -0.247301 

t – statistic -1.618718 -0.447955 0.694239 -1.291976 -1.460626 

'()*+,#&#* 0.1058 0.6543 0.4877 0.1966 0.1444 

'-µ.#& 
-0.055047 0.142979 0.218747 -0.135715 -0.028554 

t – statistic -0.325119 0.844470 1.291976 -1.132453 -0.168481 

'()*+,#&#* 0.7451 0.3986 0.1966 0.2577 0.8662 
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!"#"$%&'( 
-0.026492 0.171533 0.247301 0.028554 -0.164269 

t – statistic -0.156469 1.013120 1.460626 0.168481 -1.370721 

!)*"+,-.-" 0.8757 0.3112 0.1444 0.8662 0.1707 

 

  T" "/0-&12$µ"-" -.3 4&5-&#.3 /"1)+4#,µ.$.3 6)" -. 4&5-&#. 7#0+)%( '/0/&#8040 

&/)9&9"):+0'+ -. µ. 5/"#;. -0' <")+0µ2+0' -.3 .µ2#"3 -.3 &940µ=4"3 %") %"-= -. 

4&5-&#. '/0/&#8040 $-0 >#.µ"-)$-(#)0 -.3 ?-"18"3. 
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!"#$%&'$% (%) &*$"  

'++"," 

  !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 

(&") "3 8'#$.(9 %0'+#6# 31/12/1999 2*4 ".4 29/2/2012: 

         :9$&4 !,$"010-"94 

;&1.$6'7µ3-34 

        t-statistic ;.<&$7"3"& 

=&$#,)'.#4 
0.923125 0.390148 0.6970 

>0?'#,)'.#4 
-3.467455 -1.465481 0.1451 

:)'".#4 
-1.692177 -0.687122 0.4932 

@%'+1.#4 
2.008228 0.815457 0.4163 

:).#4 
-1.310071 -0.531965 0.5956 

=#A$.#4 
-4.652356 -1.889127 0.0610 

=#A1.#4 
2.406476 0.977169 0.3302 

@AB#,-"#4 
-3.296705 -1.338654 0.1830 

!0%"2µ?'.#4 
-3.721409 -1.511109 0.1331 

C("5?'.#4 
-0.780702 -0.317010 0.7517 

D#2µ?'.#4  
-3.590343 -1.457888 0.1472 

E0(2µ?'.#4 
0.397346 0.161346 0.8721 

 

  @%7 "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 B.& #17(13'3 "3 8'#$.(9 %0'+#6# 

-"3$ F11)6&, # µ7$#4 µ9$&4 "#, #%#+#, 3 &%76#-3 0+$&. -"&".-".() -3µ&$".(9 0+$&. # 

=#A$.#4 µ0 0%+%06# -"&".-".(94 -3µ&$".(7"3"&4 10%. !,$0%54 "# G&.$7µ0$# "#, µ9$& 

"#, 2"#,4 ,%)'80. -"3$ F11)6&, B0B#$74 %#, -3µ&+$0. 7". # B0$.(74 60+("34 "#, 

H'3µ&".-"3'+#, @<3$5$ 0µG)$./0 -,-"3µ&".() ".4 8&µ317"0'04 &%#67-0.4 "# =#A$.# -0 

-82-3 µ0 "#,4 ,%71#.%#,4 µ9$04 "#, 2"#,4. 

 

   !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& &%7 "3$ 0G&'µ#B9 "34 

%'5"34 %&1.$6'7µ3-34 B.& "3$ %'5"3 8'#$.(9 ,%#%0'+#6# (31/12/1999 – 29/2/2008): 
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         !"#$% &'#()*)+("% 

,$*-#./0µ1+1% 

        t-statistic ,-2$#0(1($ 

3$#4'5/-4% 
-0.918846 -0.386682 0.6999 

6)7/4'5/-4% 
-1.741646 -0.732944 0.4656 

!5/(-4% 
-3.874449 -1.537252 0.1279 

89/:*-4% 
1.939779 0.769639 0.4436 

!5-4% 
0.064095 0.025431 0.9798 

34;#-4% 
-2.634672 -1.045349 0.2988 

34;*-4% 
1.703733 0.675984 0.5009 

8;<4'+(4% 
-0.705642 -0.279975 0.7802 

&)9(=µ7/-4% 
-2.342722 -0.929513 0.3552 

>?(@7/-4% 
2.006297 0.796031 0.4282 

A4=µ7/-4%  
0.881308 0.349673 0.7274 

B)?=µ7/-4% 
1.914174 0.759480 0.4496 

 

  &;µCD#$ µ) ($ $94()*=+µ$($ (4' 9$/$95#D 9:#$?$ 9$/$(1/4;µ) 0(- (4 C$-#0µ)#4 

(4' µ"#$ .)# 'C:+($($- ?$(5 (1# 9/@(1 E/4#-?" '949)/:4.4 +(4 <)#-?0 .):?(1 (4' 

F/1µ$(-+(1/:4' 821#@# ?$2@% 1 $90.4+" (4' .)# ):#$- +($(-+(-?5 +1µ$#(-?" +) 

?$#=#$ µ"#$ (4' =(4'%.   

 

   8?4*4'24;# ($ $94()*=+µ$($ $90 (1# )C$/µ4<" (1% 9/@(1% 9$*-#./0µ1+1% <-$ (1 

.);()/1 '949)/:4.4 +(1# G**5.$ (31/3/2008 -29/2/2012): 

 

         !"#$% &'#()*)+("% 

,$*-#./0µ1+1% 

        t-statistic ,-2$#0(1($ 

3$#4'5/-4% 
2.672367 0.507169 0.6151 

6)7/4'5/-4% 
2.145126 0.407108 0.6863 

!5/(-4% 
-4.058403 -0.770214 0.4462 

89/:*-4% 
-8.687724 -1.648779 0.1079 

!5-4% 
3.811962 0.723444 0.4741 

34;#-4% 
-8.478831 -1.609135 0.1163 

34;*-4% 
-6.478785 -1.229561 0.2268 
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!"#$%&'$( 
-6.354699 -1.206012 0.2357 

)*+',µ-./$( 
-12.53364 -2.378668 0.0228 

01'2-./$( 
-2.636309 -0.500326 0.6199 

3$,µ-./$(  
5.067560 0.961735 0.3426 

4*1,µ-./$( 
-7.350526 -1.395002 0.1716 

 

  !+5 '6 6+$'*7,&µ6'6 '8( +67/9:.5µ8&8( #/6 '8 :*"'*.8 ;.$9/1< %+$+*.=$:$ &'89 

>77?:6 :/6+/&'29$%µ* '89 "+6.@8 '$% A6/9$µ,9$% '$% µ<96 µ* '8 µ$.A< +'B'/1<( 

'?&8( '$ )*+',µ-./$ &* *+=+*:$ &'6'/&'/1<( &8µ69'/15'8'6( 5%. C6'? &%9,+*/6, $ 

)*+',µ-./$( +6.$%&=6D* &%&'8µ6'/1? '8 ;6µ875'*.8 6+5:$&8  6+5 '$%( %+57$/+$%( 

µ<9*( #/6 '8 ;.$9/1< +*.=$:$ 31/3/2008 -29/2/2012. 

 

  )'8 &%9,;*/6 +6.6'=E*9'6/ '6 6+$'*7,&µ6'6 '8( :*"'*.8( +67/9:.5µ8&8( µ* '8 ;.<&8 

'8( &'6E*.?( 6 #/6 $75178.$ '$ :*=#µ6 (31/12/1999 – 29/2/2012): 

 

(F=9616( 16) 

 

  !+5 '6 6+$'*7,&µ6'6 '8( :*"'*.8( +67/9:.5µ8&8( #/6 $75178.$ '$ *@*'6D5µ*9$ 

;.$9/15 :/?&'8µ6 &'89 >77?:6, *+/-*-6/29$%µ* '89 "+6.@8 '$% A6/9$µ,9$% '$% µ<96, 

µ* '8 µ$.A< +'B'/1<( '?&8( '$9 G$"9/$ &* *+=+*:$ &8µ69'/15'8'6( 10%. >+=&8(, 

:/6+/&'29$%µ* '8 &'6'/&'/1? &8µ69'/1< &%&;,'/&8 µ*'6@" '$% G$%7=$% 16/ '$% 

H*-.$%6.=$% &* *+=+*:$ &8µ69'/15'8'6( 10%, '$% !+./7=$% 16/ '$% G$%9=$% &* *+=+*:$ 

&8µ69'/15'8'6( $./61? 5%, '$% G$%9=$% 16/ '$% G$%7=$% &* *+=+*:$ &8µ69'/15'8'6( 5% 

16/ ',7$(, '$% G$%7=$% µ* '$ )*+',µ-./$ 16/ '$ 3$,µ-./$ &* *+=+*:$ 10%. 

 

  !1$7$%E$"9 '6 6+$'*7,&µ6'6 '8( :*"'*.8( +67/9:.5µ8&8( #/6 '89 +.2'8 

*@*'6D5µ*98 ;.$9/1< %+$+*.=$:$ &'89 >77?:6 (31/12/1999 – 29/2/2008): 

 

(F=9616( 1-) 
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  !"#$ %"&'%'(&)*%+(& (", +( ("-+%./0µ(+( +1$ 2%3+%41$ "(.&*24,µ101$ 2%* 5"647%& 

/*2%&81 3"(481$ +-5 9(&*-µ/*-5 +-5 µ:*( ;(+6 +1* "4)+1 74-*&;: 5"-"%4<-2- 0+1$ 

=..62(. 

 

  >*+<0+-&7(, "(4(+<?%*+(& +( ("-+%./0µ(+( +1$ 2%3+%41$ "(.&*24,µ101$ @&( +1 

2%3+%41 %8%+(A,µ%*1 74-*&;: "%4<-2- 0+1* =..62( (31/3/2008 -29/2/2012): 

 

(B<*(;($ 1@) 

 

  C3µ9#*( µ% +( ("-+%./0µ(+( +1$ 2%3+%41$ "(.&*24,µ101$ @&( +1 2%3+%41 74-*&;: 

"%4<-2- 0+1* =..62(, %"&'%'(&)*%+(& 1 3"(481 +-5 9(&*-µ/*-5 +-5 µ:*( 5", +1 µ-49: 

"+#+&;:$ +601$ +-* C%"+/µ'4&-, 0% %"<"%2- 01µ(*+&;,+1+($ 5%. ="<01$, "(4(+14-3µ% 

+1* 3"(481 0+(+&0+&;6 01µ(*+&;:$ 0507/+&01$ µ%+(83 D(*-5(4<-5 ;(& C%"+%µ'4<-5 0% 

%"<"%2- 5%, C%"+%µ'4<-5 ;(& E%'4-5(4<-5 0% %"<"%2- -4&(;6 5%, >"4&.<-5 ;(& 

F-%µ'4<-5 0% %"<"%2- 10%, C%"+%µ'4<-5 ;(& G(H-5 0% %"<"%2- 5% ;(& F-%µ'4<-5 ;(& 

D-5*<-5 0% %"<"%2- 10%. 
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!"#$%&!$ 

    !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 

(&") "3 8'#$.(9 %0'+#6# 31/12/1999 2*4 ".4 29/2/2012: 

 

         :9$&4 !,$"010-"94 

;&1.$6'7µ3-34 

        t-statistic ;.<&$7"3"& 

=&$#,)'.#4 
-0.218152 -0.122531 0.9027 

>0?'#,)'.#4 
-0.773541 -0.434480 0.6646 

:)'".#4 
1.561419 0.842607 0.4009 

@%'+1.#4 
3.114510 1.680720 0.0951 

:).#4 
-0.911820 -0.492056 0.6235 

=#A$.#4 
-1.869843 -1.009045 0.3148 

=#A1.#4 
-3.117302 -1.682226 0.0949 

@AB#,-"#4 
1.042327 0.562483 0.5747 

!0%"2µ?'.#4 
-3.558930 -1.920547 0.0569 

C("5?'.#4 
0.143091 0.077218 0.9386 

D#2µ?'.#4  
-1.250885 -0.675030 0.5008 

E0(2µ?'.#4 
2.195162 1.184601 0.2383 

 

  !AµF*$& µ0 "& &$*"2'* &%#"012-µ&"&, "# F&.$7µ0$# "#, µ9$& 0+$&. ,%&'("7 -"# 

G'3µ&".-"9'.# "34 ='1&$6+&4 µ0 "3 µ#'F9 &$76#, "#$ @%'+1.# -0 0%+%06# 

-3µ&$".(7"3"&4 10% (&. (&<#6.(94 ")-34 "#$ =#A1.# -0 0%+%06# -3µ&$".(7"3"&4 10%  

(&. "#$ !0%"2µ?'.# µ0 0%+%06# -3µ&$".(7"3"&4 #'.&() 5%. @,"7 -3µ&+$0. 7". # B0$.(74 

60+("34 "#, G'3µ&".-"3'+#, "#, E#,?1+$#, 0µF)$./0 -,-"3µ&".() ,H317"0'04 

&%#67-0.4 "#$ @%'+1.# (&. 8&µ317"0'04 "#$ =#A1.# (&. !0%"2µ?'.# -0 -82-3 µ0 "#,4 

,%71#.%#,4 µ9$04 "#, 2"#,4. 

 

  ;&'&()"* %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 B.& "3$ %'5"3 

,%#%0'+#6# "#, 60+Bµ&"#4 (31/12/1999 – 29/6/2007): 
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         !"#$% &'#()*)+("% 

,$*-#./0µ1+1% 

        t-statistic ,-2$#0(1($ 

3$#4'5/-4% 
-0.000275 -0.000153 0.9999 

6)7/4'5/-4% 
-0.326385 -0.182008 0.8560 

!5/(-4% 
1.291409 0.720151 0.4736 

89/:*-4% 
0.732357 0.408397 0.6841 

!5-4% 
0.551991 0.307817 0.7590 

34;#-4% 
-0.379711 -0.211745 0.8329 

34;*-4% 
-1.619900 -0.844991 0.4007 

8;<4'+(4% 
2.552048 1.331229 0.1870 

&)9(=µ7/-4% 
-2.377486 -1.240172 0.2186 

>?(@7/-4% 
3.423601 1.785859 0.0780 

A4=µ7/-4%  
2.088436 1.089395 0.2793 

B)?=µ7/-4% 
2.621809 1.367619 0.1754 

 

  &;µCD#$ µ) ($ $94()*=+µ$($ (1% 9/@(1% 9$*-#./0µ1+1% <-$ (1# 9/@(1 E/4#-?" 

'949)/:4.4 +(1# 3/*$#.:$, +($(-+(-?5 +1µ$#(-?" ):#$- 1 $90.4+1 (4' <)#-?4; .):?(1 

(4' F/1µ$(-+(1/:4' (4' B4'7*:#4' <-$ (4 µ"#$ >?(@7/-4 +) )9:9).4 +1µ$#(-?0(1($% 

10%. G$(5 +'#=9)-$, (4 C$-#0µ)#4 (4' µ"#$ '95/E)- +(1# 3/*$#.:$ $**5 µ) (1 µ4/C" 

$#0.4' (4 µ"#$ >?(@7/-4. 

 

  &'#)E:H4'µ) µ) ($ $94()*=+µ$($ (1% 9/@(1% 9$*-#./0µ1+1% <-$ (1 .);()/1 E/4#-?" 

'949)/:4.4 +(1# 3/*$#.:$ (31/7/2007 – 29/2/2012): 

 

         !"#$% &'#()*)+("% 

,$*-#./0µ1+1% 

        t-statistic ,-2$#0(1($ 

3$#4'5/-4% 
-5.213665 -1.462283 0.1508 

6)7/4'5/-4% 
-1.071281 -0.300464 0.7652 

!5/(-4% 
-5.212952 -1.462083 0.1508 

89/:*-4% 
-4.449622 -1.247991 0.2186 

!5-4% 
-5.925935 -1.662054 0.1036 

34;#-4% 
1.597857 0.448153 0.6562 
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!"#$%"& 
-0.566754 -0.158958 0.8744 

'#(")*+"& 
-1.488990 -0.417619 0.6783 

,-.+/µ01%"& 
2.101441 0.527170 0.6007 

23+401%"& 
7.878818 1.976489 0.0544 

5"/µ01%"&  
-3.839442 -0.963167 0.3407 

6-3/µ01%"& 
-4.850107 -1.216703 0.2302 

 

  ,#µ789: µ- +: :."+-$/*µ:+: +;& .14+;& .:$%9<1=µ;*;& (%: +; <-#+-1; >1"9%3? 

).".-1@"<" *+;9 !1$:9<@:, <%:.%*+49")µ- =+% +" 7:%9=µ-9" +") µ?9: *)9->@*+;3- 3:% 

3:+A +; <-#+-1; ).".-1@"<" µ- +; µ"17? :9=<") +"9 23+401%" *- -.@.-<" 

*;µ:9+%3=+;+:& "1%:3A 5%. B:+A *)9/.-%:, .:1:+;1"#µ- =+% +" 7:%9=µ-9" +") µ?9: 

-@9:% ).:13+= *+" C1;µ:+%*+?1%" +") 6")0$@9") +=*" *+; *)9"$%3A -D-+:E=µ-9; 

.-1@"<" µ- +; µ"17? :9=<") +"9 '.1@$%" *- -.@.-<" *;µ:9+%3=+;+:& 10% 3:% 

3:F"<%3?& +A*;& +"9 !"#$%" *- -.@.-<" *;µ:9+%3=+;+:& 10%  3:% +"9 ,-.+/µ01%" µ- 

-.@.-<" *;µ:9+%3=+;+:& 5%, =*" 3:% *+%& <#" ).".-1%=<")&. GA$%*+:, *+%& <#" 

).".-1%=<")& +" 7:%9=µ-9" )7@*+:+:% µ- +; µ"17? :9=<") +" µ?9: 23+401%", *+;9 

.14+; ).".-1@"<" µ- -.@.-<" *;µ:9+%3=+;+:& 10% 3:% *+; <-#+-1; µ- -.@.-<" "1%:3A 

5%. 

 

  ,+; *)9/>-%: .:1:+@F-9+:% +: :."+-$/*µ:+: +;& <-#+-1;& .:$%9<1=µ;*;& µ- +; >1?*; 

+;& *+:F-1A& : (%: "$=3$;1" +" <-@(µ: (31/12/1999 – 29/2/2012): 

 

(H@9:3:& 2
:
) 

 

  ,#µ789: µ- +: :."+-$/*µ:+:, -.%0-0:%49-+:% ; #.:1D; +") 7:%9"µ/9") +") µ?9: µ- 

+; µ"17? :9=<") +"9 '.1@$%" µ- *+:+%*+%3? *;µ:9+%3=+;+: 10% 3:% 3:F"<%3?& +A*;& 

+"9 !"#$%" µ- -.@.-<" *;µ:9+%3=+;+:& 10% 3:% +"9 ,-.+/µ01%" µ- -.@.-<" 

*;µ:9+%3=+;+:& "1%:3A 5%. I.@*;& .:1:+;1"#µ- +;9 #.:1D; *+:+%*+%3A *;µ:9+%3?& 

*)*>/+%*;& µ-+:D# +") !")$@") 3:% +") G:1+@") µ- -.@.-<" *;µ:9+%3=+;+:& 10%, +") 

,-.+-µ01@") 3:% +") G:1+@") µ- -.@.-<" "1%:3A 5%, +") '.1%$@") 3:% +") !")9@") µ- 

-.@.-<" "1%:3A 5%, +") '.1%$@") 3:% +") !")$@") µ- -.@.-<" 5%, +") '.1%$@") 3:% +") 
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!"#$"µ%&'() µ" "#'#"*( 5%, $() +#&,-'() ./ $() 0("µ%&'() µ" "#'#"*( 10%  ./, $1-(2, 

$() 3()-'() ./, $() 4"."µ%&'() ./, $() !"#$"µ%&'() ./, $() 4"."µ%&'() µ" "#'#"*( 

5%. 

 

    +.(-()5(67 $/ /#($"-18µ/$/ $92 *"6$"&92 #/-,7*&:µ9892 ;,/ $97 #&<$9 

"="$/>:µ"79 ?&(7,.@ )#(#"&'(*( 8$97 3&-/7*'/ (31/12/1999 – 29/6/2007): 

 

(A'7/./2 2%) 

  !6µBC7/ µ" $/ /#($"-18µ/$/ $() #'7/./ /#: $97 "B/&µ(;@ $92 *"6$"&92 

#/-,7*&:µ9892 ;,/ $97 #&<$9 )#(#"&'(*( 8$97 3&-/7*'/ "#,%"%/,<7()µ" $97 6#/&=9 

$() B/,7(µ17() $() µ@7/ µ" $9 µ(&B@ /7:*() $(7 D.$<%&,( 8" "#'#"*( 89µ/7$,.:$9$/2 

10%. E#,#-1(7, #/&/$9&(6µ" $97 6#/&=9 8$/$,8$,.F 89µ/7$,.@2 8)8?1$,892 µ"$/=6 

$C7 µ97<7, D.$C%&'() ./, 3()-'() 8" "#'#"*( 89µ/7$,.:$9$/2 10%, +);(68$() ./, 

!"#$"µ%&'() µ" "#'#"*( 10%, !"#$"µ%&'() ./, D.$C%&'() µ" "#'#"*( 5% ./, $1-(2, 

!"#$"µ%&'() ./, 4"."µ%&'() µ" "#'#"*( 89µ/7$,.:$9$/2 10%. 

 

+7$'8$(,?/, #/&/$'5"7$/, $/ /#($"-18µ/$/ $92 *"6$"&92 #/-,7*&:µ9892 ;,/ $9 *"6$"&9 

"="$/>:µ"79 ?&(7,.@ #"&'(*( 8$97 3&-/7*'/ (31/7/2007 – 29/2/1012): 

 

(A'7/./2 2;) 

 

  +#: $/ /#($"-18µ/$/ #() #&(.6#$()7 /#: $97 "B/&µ(;@ $92 *"6$"&92 #/-,7*&:µ9892 

./$F $9 *"6$"&9 ?&(7,.@ #"&'(*( 8$97 3&-/7*'/, "#,%"%/,<7"$/, 9 6#/&=9 $() 

B/,7(µ17() $() µ@7/ µ" $9 µ(&B@ /7:*() $( µ@7/ D.$<%&,( µ" "#'#"*( 

89µ/7$,.:$9$/2 (&,/.F 5% "7< #&(.6#$", ./, ;,/ $( µ@7/ 0(1µ%&,( 8" µ(&B@ /7(*,.@2 

$F892 µ" "#'#"*( 89µ/7$,.:$9$/2 (&,/.F 5%. E#'892, #/&/$9&(6µ" $9 8$/$,8$,.F 

89µ/7$,.@ 8)8?1$,89 µ"$/=6 D.$C%&'() ./, 3/7()/&'() 8" "#'#"*( 5%, G/&$'() ./, 

D.$C%&'() 8" "#'#"*( 5%, +#&,-'() ./, D.$C%&'() 8" "#'#"*( 5%, G/H() ./, 

D.$C%&'() 8" "#'#"*( 5%, +);(68$() ./, D.$C%&'() 8" "#'#"*( 10%, 0("µ%&'() ./, 

4"."µ%&'() µ" $(7 D.$<%&,( 8" "#'#"*( 89µ/7$,.:$9$/2 5%. +.:µ9 )#F&?", 

8$/$,8$,.F 89µ/7$,.@ 8)8?1$,89 µ"$/=6 0("µ%&'() ./, 3/7()/&'() µ" "#'#"*( 
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!"µ#$%&'(%"%#) 5%, *+,µ-./+0 '#& 1#.%/+0 !, ,2/2,3+ 5%, *+,µ-./+0 '#& 42.&5/+0 

#556 '#& 1#7+0 !, ,2/2,3+ 5% '#& *+,µ-./+0 µ, %+$ 8,'9µ-." !, ,2/2,3+ 

!"µ#$%&'(%"%#) 5%. 
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!"#$%!$ 

  !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 

&$&8#'.() µ0 "# 8&.$7µ0$# "#, µ9$& "#, 2"#,4 -"3$ :-%&$+& ;.& #17(13'3 "3 <'#$.(9 

%0'+#6# (31/12/1999 – 29/2/2012): 

 

         =9$&4 !,$"010-"94 

>&1.$6'7µ3-34 

        t-statistic >.?&$7"3"& 

:&$#,)'.#4 
-0.547957 -0.338216 0.7357 

@0A'#,)'.#4 
0.183254 0.113110 0.9101 

=)'".#4 
-0.120321 -0.071353 0.9432 

B%'+1.#4 
2.076670 1.231501 0.2203 

=).#4 
-1.538844 -0.912561 0.3631 

:#C$.#4 
-1.629932 -0.966578 0.3355 

:#C1.#4 
0.598715 0.355048 0.7231 

BC;#,-"#4 
-0.534022 -0.316685 0.7520 

!0%"2µA'.#4 
-1.379691 -0.818181 0.4147 

D("5A'.#4 
1.507596 0.894031 0.3729 

E#2µA'.#4  
-0.960255 -0.569448 0.5700 

F0(2µA'.#4 
0.973728 0.577438 0.5646 

 

  !Cµ8*$& µ0 "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 60$ ,%)'<0. 2$60.G3 C%&'G34 

"#, 8&.$#µ2$#, "#, µ9$& -"# H'3µ&".-"9'.# "34 =&6'+"34, (&?54 (&$0$74 µ9$& 3 

&%76#-3 60$ 0+$&. -"&".-".() -3µ&$".(9. 

 

  >&'&()"* %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 ;.& "3$ %'5"3 

,%#%0'+#6# "#, 60+;µ&"#4 (31/12/1999 – 31/12/2007): 

 

         =9$&4 !,$"010-"94 

>&1.$6'7µ3-34 

        t-statistic >.?&$7"3"& 

:&$#,)'.#4 
1.725568 0.984797 0.3276 

@0A'#,)'.#4 
2.484952 1.418185 0.1598 

=)'".#4 
-0.693065 -0.395539 0.6934 
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!"#$%&'( 
1.097888 0.626575 0.5326 

)*&'( 
-0.666793 -0.380545 0.7045 

+',-&'( 
-1.208703 -0.689818 0.4922 

+',%&'( 
-0.843252 -0.481252 0.6316 

!,.'/01'( 
0.444194 0.253505 0.8005 

23"14µ5#&'( 
-1.775398 -1.013236 0.3139 

67185#&'( 
4.075959 2.326187 0.0224 

9'4µ5#&'(  
1.514710 0.864459 0.3898 

:374µ5#&'( 
-0.063714 -0.036362 0.9711 

 

  2,µ;<-= µ3 1= ="'13%40µ=1= 1>( "#81>( "=%&-?#@µ>0>( .&= 1>- "#81> /"'"3#$'?' 

"=#=1>#',µ3 1>- ,"=#A> 1'/ ;=&-'µ4-'/ 1'/ µB-= .&= 1'- µB-= 67185#&' /"@ 1> 

µ'#;B =-@?'/ 1'/ .3-&7', ?3$71> 1&µ8- 03 3"$"3?' 0>µ=-1&7@1>1=( 5%. 2/.737#&µ4-=, 

' .3-&7@( ?3$71>( 1'/ C#>µ=1&01>#$'/ 1>( )=?#$1>( "=#'/0$=D3 0/01>µ=1&7* 1&( 

/E>%@13#3( ="'?@03&( 1'- 67185#&' 03 0F40> µ3 1'/( /"@%'&"'/( µB-3( 1'/ 41'/(. 

 

  !-1$01'&F=, "=#=1$G3-1=& 1= ="'13%40µ=1= 1>( "#81>( "=%&-?#@µ>0>( .&= 1> ?3,13#> 

/"'"3#$'?' 01>- +0"=-$= (31/1/2008 – 29/2/2012): 

 

         )B-=( 2/-13%301B( 

H=%&-?#@µ>0>( 

        t-statistic H&G=-@1>1= 

+=-'/*#&'( 
-1.867270 -0.547275 0.5875 

I35#'/*#&'( 
-3.499462 -1.146712 0.2589 

)*#1&'( 
1.025167 0.300464 0.7655 

!"#$%&'( 
4.034233 1.182386 0.2446 

)*&'( 
-3.282947 -0.962193 0.3422 

+',-&'( 
-2.472391 -0.724629 0.4732 

+',%&'( 
3.482648 1.020723 0.3140 

!,.'/01'( 
-2.490454 -0.729922 0.4700 

23"14µ5#&'( 
-0.588276 -0.172417 0.8640 

67185#&'( 
-3.629129 -1.063655 0.2944 
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!"#µ$%&"'  
-5.910186 -1.732205 0.0916 

()*#µ$%&"' 
3.048611 0.893512 0.3774 

 

  +,µ-./0 µ) 10 02"1)3#4µ010, " µ5/0' !"#µ$%&"' -06/)10& /0 20%"74&89)& 

4741:µ01&*8 1&' ;0µ:3<1)%)' 02"=<4)&' 1"7 #1"7' 4) )262)=" 4:µ0/1&*<1:10' 10%. 

>018 47/#2)&0, 1" -0&/<µ)/" 1"7 µ5/0 7-641010& µ) 1: µ"%-5 21.1&*5' 184:' 1" µ5/0 

!"#µ$%&". 

 

+1: 47/#;)&0 20%016?)/10& 10 02"1)3#4µ010 1:' =),1)%:' 203&/=%<µ:4:' µ) 1: ;%54: 

1:' 410?)%8' 0 @&0 "3<*3:%" 1" =)6@µ0 (31/12/1999 – 29/2/2012): 

 

(A6/0*0' 3
0
) 

 

  +,µ-./0 µ) 10 02"1)3#4µ010 1"7 26/0*0, =)/ 2%"*,21)& #/=)&B: ,20%B:' 1"7 

-0&/"µ#/"7 1"7 µ5/0 4) "3<*3:%: 1:/ )B)109<µ)/: ;%"/&*5 2)%6"=" 41:/ C420/60. 

 

    D*"3"7?",/ 10 02"1)3#4µ010 1:' =),1)%:' 203&/=%<µ:4:' @&0 1:/ 2%E1: 

)B)109<µ)/: ;%"/&*5 72"2)%6"=" 41:/ C420/60 (31/12/1999 - 31/12/2007): 

 

(A6/0*0' 3$) 

 

+,µ-./0 µ) 10 02"1)3#4µ010 1"7 26/0*0 )2&$)$0&E/)10& : ,20%B: 1"7 -0&/"µ#/"7 1"7 

µ5/0 µ) 1: µ"%-5 0/<="7 1" µ5/0 F*1E$%&". G264:', 20%01:%",µ) 1:/ ,20%B: 

4101&41&*8 4:µ0/1&*5' 474;#1&4:' µ)10B, 1./ µ:/E/, +)21)µ$%6"7 *0& H)$%"70%6"7 4) 

)262)=" 4:µ0/1&*<1:10' 10%, I0%16"7 *0& F*1.$%6"7 4) )262)=" "%&0*8 5%, 

F*1.$%6"7 *0& I0J"7 4) )262)=" "%&0*8 5%, F*1.$%6"7 *0& C"7/6"7 4) )262)=" 5%, 

F*1.$%6"7 *0& C"736"7 4) )262)=" "%&0*8 5%, +)21)µ$%6"7 *0& F*1.$%6"7 4) )262)=" 

5%, *0& 1#3"', F*1.$%6"7 *0& ()*)µ$%6"7 4) )262)=" 4:µ0/1&*<1:10' 10%. 

 

  K#3"', 20%016?)/10& 10 02"1)3#4µ010 1:' =),1)%:' 203&/=%<µ:4:' @&0 1: =),1)%: 

)B)109<µ)/: ;%"/&*5 72"2)%6"=" 41:/ C420/60 (31/1/2008 – 29/2/2012): 
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(!"#$%$& 3') 

 

  ()* +$ $),+-./0µ$+$ +,1 )"#$%$ 23$)30+4#,1µ- +5# 6)$785 +,1 9$3#,µ/#,1 +,1 µ:#$ 

'3$ +,# µ:#$ ;,/µ<73,. !$7=..5.$, 23$)30+4#,1µ- +5# 6)$785 0+$+30+3%= 05µ$#+3%:& 

010>/+305& µ-+$86 +,1 ;,-µ<7",1 µ- +,# ()7".3, 0- -)")-2, 05µ$#+3%*+5+$& 5%, +,1 

?,1.",1 µ- +, ;,/µ<73, 0- -)")-2, 05µ$#+3%*+5+$& ,73$%= 5% %$3 +,1 ;,-µ<7",1 µ- +, 

@-%/µ<73, 0- -)")-2, 05µ$#+3%*+5+$& 10%. 
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!"#$%&'% 

  !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 

&$&8#'.() µ0 "# 8&.$7µ0$# "#, µ9$& "#, 2"#,4 -"3 :0'µ&$+& ;.& #17(13'3 "3 <'#$.(9 

%0'+#6# (31/12/1999 – 29/2/2012): 

 

         =9$&4 !,$"010-"94 

>&1.$6'7µ3-34 

        t-statistic >.?&$7"3"& 

@&$#,)'.#4 
-1.059214 -0.563648 0.5739 

A0B'#,)'.#4 
-0.743109 -0.395437 0.6931 

=)'".#4 
0.491999 0.251540 0.8018 

C%'+1.#4 
4.341366 2.219573 0.0281 

=).#4 
-0.354724 -0.181357 0.8564 

@#D$.#4 
-0.836350 -0.427593 0.6696 

@#D1.#4 
0.010198 0.005214 0.9958 

CD;#,-"#4 
-2.939505 -1.502855 0.1352 

!0%"2µB'.#4 
-4.505917 -2.303702 0.0228 

E("5B'.#4 
3.035686 1.552029 0.1230 

F#2µB'.#4  
0.992395 0.507373 0.6127 

G0(2µB'.#4 
1.594233 0.815070 0.4165 

 

  !Dµ8*$& µ0 "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34, 6.&%.-"5$#,µ0 7". #. 

&%#67-0.4 "#, C%'.1+#, (&. "#, !0%"0µB'+#, 0+$&. -"&".-".() -3µ&$".(24 -0 0%+%06# 

-3µ&$".(7"3"&4 5%. H&") -,$2%0.&, "# 8&.$7µ0$# "#, µ9$& 0+$&. ,%&'("7 -"# 

I'3µ&".-"9'.# "34 :0'µ&$+&4, (&?54 # ;0$.(74 60+("34 "#, I'3µ&".-"3'+#, 

%&'#,-+&-0 -,-"3µ&".() ".4 ,J317"0'04 &%#67-0.4 "# µ9$& C%'+1.# (&. ".4 

<&µ317"0'04 "# µ9$& !0%"2µB'.# ;.& 713 "3$ 0K0"&/7µ0$3 <'#$.(9 %0'+#6#. 

 

    >&'&()"* %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 ;.& "3$ 

%'5"3 ,%#%0'+#6# "#, 60+;µ&"#4 (31/12/1999 – 31/12/2007): 
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         !"#$% &'#()*)+("% 

,$*-#./0µ1+1% 

        t-statistic ,-2$#0(1($ 

3$#4'5/-4% 
0.937977 0.401762 0.6889 

6)7/4'5/-4% 
-0.566333 -0.242577 0.8089 

!5/(-4% 
-0.399201 -0.170989 0.8646 

89/:*-4% 
3.030773 1.298167 0.1978 

!5-4% 
-0.509886 -0.218399 0.8276 

34;#-4% 
0.197341 0.084527 0.9328 

34;*-4% 
-1.397633 -0.598647 0.5510 

8;<4'+(4% 
-1.480056 -0.633951 0.5278 

&)9(=µ7/-4% 
-6.022572 -2.579641 0.0116 

>?(@7/-4% 
4.992408 2.138392 0.0354 

A4=µ7/-4%  
1.779092 0.762036 0.4482 

B)?=µ7/-4% 
1.286954 0.551240 0.5829 

 

  ,$/$(1/4;µ) 0(- <-$ (1# 9/@(1 C/4#-?" '949)/:4.4, 4- $94.0+)-% (4' &)9()µ7/:4' 

?$- (4' >?(D7/:4' ):#$- +($(-+(-?5 +1µ$#(-?=% µ) )9:9).4 +1µ$#(-?0(1($% 5%. 

&'#)9@%, (4 E$-#0µ)#4 (4' µ"#$ '95/C)- ?$- +(1# 9/@(1 '949)/:4.4 +(1 F)/µ$#:$ µ) 

(1 µ4/E" ?$24.-?"% (5+1% (4 &)9(=µ7/-4 – 09D% ?$- +(1 +'#4*-?5 '90 )G=($+1 

9)/:4.4- ?$- $#4.-?"% (5+1% (4# >?(@7/-4.  

 

  8#(:+(4-C$, 9$/$(:2)#($- ($ $94()*=+µ$($ (1% 9/@(1% 9$*-#./0µ1+1% <-$ (1 .);()/1 

'949)/:4.4 +(1 F)/µ$#:$ (31/1/2008 – 29/2/2012): 

 

         !"#$% &'#()*)+("% 

,$*-#./0µ1+1% 

        t-statistic ,-2$#0(1($ 

3$#4'5/-4% 
-4.254715 -1.293431 0.2037 

6)7/4'5/-4% 
-1.025953 -0.311889 0.7568 

!5/(-4% 
2.274398 0.618421 0.5400 

89/:*-4% 
6.962552 1.893156 0.0660 

!5-4% 
-0.044400 -0.012073 0.9904 

34;#-4% 
-2.903731 -0.789540 0.4347 
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!"#$%"& 
2.825861 0.768367 0.4470 

'#(")*+"& 
-5.858402 -1.592931 0.1195 

,-.+/µ01%"& 
-1.472607 -0.400410 0.6911 

23+401%"& 
-0.877759 -0.238667 0.8126 

5"/µ01%"&  
-0.580999 -0.157977 0.8753 

6-3/µ01%"& 
2.208790 0.600582 0.5517 

 

  '.7 +8 8."+-$/*µ8+8 +9& .8$%:;17µ9*9& (%8 +9: .14+9 ).".-1<";" *)µ.-18<:")µ- 

7+% +" =8%:7µ-:" +") µ>:8 *):-?<@-+8% 38% *- 8)+> +9: ).".-1<";" 8$$A  µ- 

;%8="1-+%3> µ"1=> 8.7 +9: .14+9. B418 -µ=8:<@-+8% µ- +9 µ"1=> 8:7;") +" µ>:8 

'.1<$%" –7.C& 38% *+9 *):"$%3A -D-+8@7µ-:9 .-1<";"-  µ- -.<.-;" *+8+%*+%3>& 

*9µ8:+%37+9+8& 10%. 

 

,+9 *):/?-%8 .818+<E-:+8% +8 8."+-$/*µ8+8 +9& ;-#+-19& .8$%:;17µ9*9& µ- +9 ?1>*9 

+9& *+8E-1A& 8 (%8 "$73$91" +" ;-<(µ8 (31/12/1999 – 29/2/2012): 

 

(F<:838& 4
8
) 

 

  ,#µ=C:8 µ- +8 8."+-$/*µ8+8 -.%0-08%4:-+8% 9 #.81D9 +") =8%:"µ/:") +") µ>:8 +7*" 

(%8 +": '.1<$%" 7*" 38% (%8 +" ,-.+/µ01%" *- -.<.-;" *9µ8:+%37+9+8& 5%. G.<*9&, 

.818+91"#µ- +9: #.81D9 *+8+%*+%3A *9µ8:+%3>& *)*?/+%*9& µ-+8D# +C: µ9:4: 

'.1%$<") 38% !8:")81<") µ- -.<.-;" *9µ8:+%37+9+8& 5%, H-01")81<") 38% '.1%$<") µ- 

-.<.-;" *9µ8:+%37+9+8& "1%83A 5%, I81+<") 38% ,-.+-µ01<") µ- -.<.-;" 

*9µ8:+%37+9+8& 10%, '.1%$<") µ- +": IA%" 38% +": !"#:%" *- -.<.-;" *9µ8:+%37+9+8& 

10%, 38E4& 38% µ- +": '#(")*+" 38% +" ,-.+/µ01%" *- -.<.-;" *9µ8:+%37+9+8& 5%, +") 

,-.+-µ01<") µ- +": 23+401%", 5"/µ01%" 38% 6-3/µ01%" *- -.<.-;" *9µ8:+%37+9+8& 5% 

38% +/$"&, +") ')("#*+") µ- +": 23+401%" *- -.<.-;" 5%. 

 

    '3"$")E"#: +8 8."+-$/*µ8+8 +9& ;-#+-19& .8$%:;17µ9*9& (%8 +9: .14+9 

-D-+8@7µ-:9 ?1":%3> ).".-1<";" *+9 J-1µ8:<8 (31/12/1999 – 31/12/2007): 
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(!"#$%$& 4') 

 

  A() *$ $(+*,-./µ$*$ *0& ($-1#23)µ0/0& ,(1','$14#+5µ, *0# 6($370 *+5 8$1#+µ.#+5 

*+5 µ9#$ :1$ *+5& µ9#,& ;,(*.µ'31+ %$1 <%*4'31+. =$5*)>3+#$, 21$(1/*4#+5µ, *0# 

6($370 /*$*1/*1%? /0µ$#*1%4# /5/>,*"/,@# µ,*$76 *+5 ;,(*,µ'3"+5 %$1 A$#+5$3"+5 /, 

,("(,2+ 5%, <%*@'3"+5 %$1 B,'3+5$3"+5 /, ,("(,2+ 10%, A+5-"+5 %$1 C$3*"+5 /, 

,("(,2+ 5%, D(31-"+5 %$1 ;,(*,µ'3"+5 /, ,("(,2+ 5%, C$E+5 µ, ;,(*.µ'31+ %$1 

<%*4'31+ /, ,("(,2+ 10%, A+5#"+5 %$1 ;,(*,µ'3"+5 /, ,("(,2+ 10%, A+5-"+5 %$1 

<%*@'3"+5 /, ,("(,2+ +31$%? 5%, D5:+6/*+5 %$1 <%*@'3"+5 /, ,("(,2+ +31$%? 5% %$1 

*.-+&, ;,(*,µ'3"+5 µ, F+.µ'31+ %$1 G,%.µ'31+ /, ,("(,2+ 5%.  

 

=.-+&, ($3$*"H,#*$1 *$ $(+*,-./µ$*$ *0& 2,6*,30& ($-1#23)µ0/0& :1$ *0 2,6*,30 

,7,*$I)µ,#0 >3+#1%9 5(+(,3"+2+ /*0 J,3µ$#"$ (31/1/2008 – 29/2/2012): 

 

(!"#$%$& 4:) 

 

  D3>1%? ,(1','$14#,*$1 0 6($370 *+5 8$1#+µ.#+5 *+5 µ9#$ :1$ *+# D(3"-1+. 

!$3?--0-$, 21$(1/*4#,*$1 0 6($370 +31/µ.#@# /*$*1/*1%? /0µ$#*1%4# /5/>,*"/,@# 

µ,*$76 µ0#4#. ;5:%,%31µ.#$, 21$(1/*4#,*$1 0 6($370 /*$*1/*1%? /0µ$#*1%9& 

/5/>.*1/0& µ,*$76 *+5 D(31-"+5 µ, *+# A$#+5?31+ /, ,("(,2+ 5% %$1 *+5 D(31-"+5 µ, 

*+# A+6#1+ %$1 *+# D6:+5/*+ µ, ,("(,2+ /0µ$#*1%)*0*$& 10% %$1 5%  $#*"/*+1>$.    
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HN!"#$% &'()*#)%   

 

    !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 

&$&8#'.() µ0 "# 8&.$7µ0$# "#, µ9$& "#, 2"#,4 -"# :$*µ2$# ;&-+10.# <.& #17(13'3 "3 

='#$.(9 %0'+#6# (31/12/1999 – 29/2/2012): 

 

         >9$&4 !,$"010-"94 

?&1.$6'7µ3-34 

        t-statistic ?.@&$7"3"& 

A&$#,)'.#4 
-2.897022 -2.468593 0.0148 

B0C'#,)'.#4 
-0.015496 -0.013204 0.9895 

>)'".#4 
0.587555 0.481022 0.6313 

D%'+1.#4 
2.256866 1.847662 0.0669 

>).#4 
-0.501952 -0.410941 0.6818 

A#E$.#4 
-2.048590 -1.677150 0.0958 

A#E1.#4 
0.106103 0.086865 0.9309 

DE<#,-"#4 
0.273206 0.223670 0.8234 

!0%"2µC'.#4 
-2.342241 -1.917557 0.0573 

F("5C'.#4 
1.641191 1.343618 0.1813 

G#2µC'.#4  
-0.138065 -0.113031 0.9102 

H0(2µC'.#4 
1.939681 1.587987 0.1146 

 

  !Eµ8*$& µ0 "& %&'&%)$* &%#"012-µ&"&, "# 8&.$7µ0$# "#, µ9$& "#, 2"#,4 0+$&. 

,%&'("7 -"# :$*µ2$# ;&-+10.# µ0 "3 µ#'89 (&@#6.(94 ")-34 "#, <0$.(#E 60+("3 ".µ5$ 

"# µ9$& A&$#,)'.# -0 0%+%06# -3µ&$".(7"3"&4 5%, &$#6.(94 ")-34 "# µ9$& D%'+1.# -0 

0%+%06# -3µ&$".(7"3"&4 10% (&. (&@#6.(94 ")-34 "# µ9$& A#E$.# (&.  !0%"2µC'.# -0 

0%+%06# -3µ&$".(7"3"&4 10%. 

 

   ?&'&()"* %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 <.& "3$ 

%'5"3 ,%#%0'+#6# "#, 60+<µ&"#4 (31/12/1999 –31/12/2007): 
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         !"#$% &'#()*)+("% 

,$*-#./0µ1+1% 

        t-statistic ,-2$#0(1($ 

3$#4'5/-4% 
-2.343362 -1.762615 0.0816 

6)7/4'5/-4% 
-0.114068 -0.085799 0.9318 

!5/(-4% 
0.407051 0.306173 0.7602 

89/:*-4% 
1.540821 1.158964 0.2498 

!5-4% 
-0.171126 -0.128716 0.8979 

34;#-4% 
-0.905698 -0.681242 0.4976 

34;*-4% 
-0.931397 -0.700572 0.4855 

8;<4'+(4% 
0.128374 0.096560 0.9233 

&)9(=µ7/-4% 
-2.447663 -1.841068 0.0691 

>?(@7/-4% 
2.841222 2.137092 0.0355 

A4=µ7/-4%  
0.109265 0.082186 0.9347 

B)?=µ7/-4% 
1.002361 0.753950 0.4530 

 

  ,$/$(1/4;µ) 0(- (4 C$-#0µ)#4 (4' µ"#$ (4' =(4'% ):#$- '9$/?(0 ?$- ?$(5 (1# 9/@(1 

D/4#-?" '949)/:4.4 +(4 E#Fµ=#4 G$+:*)-4 µ) (1 µ4/C" ?$24.-?"% (5+1% (4# 3$#4'5/-4 

?$- (4 &)9(=µ7/-4 +) )9:9).4 +1µ$#(-?0(1($% 10% ?$- $#4.-?"% (5+1% (4# >?(@7/-4 +) 

)9:9).4 +1µ$#(-?0(1($% 5%. 

 

 8#(:+(4-D$, 9$/4'+-5H4#($- ($ $94()*=+µ$($ <-$ (1 .);()/1 D/4#-?" '949)/:4.4 +(4 

E#Fµ=#4 G$+:*)-4 (31/1/2008 -29/2/2012): 

 

         !"#$% &'#()*)+("% 

,$*-#./0µ1+1% 

        t-statistic ,-2$#0(1($ 

3$#4'5/-4% 
-3.782877 -1.591105 0.1199 

6)7/4'5/-4% 
0.142220 0.059819 0.9526 

!5/(-4% 
0.948562 0.356851 0.7232 

89/:*-4% 
3.688958 1.387795 0.1733 

!5-4% 
-1.163604 -0.437751 0.6640 

34;#-4% 
-4.334373 -1.630602 0.1112 

34;*-4% 
2.181104 0.820537 0.4170 
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!"#$%&'$( 
0.562870 0.211753 0.8334 

)*+',µ-./$( 
-2.131396 -0.801836 0.4276 

01'2-./$( 
-0.758872 -0.285489 0.7768 

3$,µ-./$(  
-0.632723 -0.238032 0.8131 

4*1,µ-./$( 
3.814320 1.434956 0.1595 

 

 

  56.6'7.$"µ* 8'/ 16µ96 6+8:$&7 :*; *9;6/ &'6'/&'/1< &7µ6;'/1=, :7>6:= $ #*;/18( 

:*91'7( '/µ2; :*; +6.$%&96&* &%&'7µ6'/1,( 6+$:8&*/( &* 16;,;6 µ=;6, #*#$;8( +$% 

&7µ69;*/ 8'/ '$ ?6/;8µ*;$ '$% µ=;6 '$% ,'$%( :* &%;*@9&'71* 16'< '7 :*"'*.7 @.$;/1= 

%+$+*.9$:$ &'$ A.7µ6'/&'=./$ '7( !##>96(.   

 

  )'7 &%;,@*/6 +6.6'9B*;'6/ '6 6+$'*>,&µ6'6 '7( :*"'*.7( +6>/;:.8µ7&7( µ* '7 @.=&7 

'7( &'6B*.<( 6 #/6 $>81>7.$ '$ :*9#µ6 (31/12/1999 – 29/2/2012): 

 

(59;616( 5
6
) 

 

  )"µ?C;6 µ* '6 6+$'*>,&µ6'6, *+/-*-6/2;$%µ* '7; "+6.D7 '$% ?6/;$µ,;$% '$% µ=;6 

#/6 '$ µ=;6 E6;$%<./$ &* *+9+*:$ &7µ6;'/18'7'6( 5% 6>>< 16/ '7 &'6'/&'/1< 

&7µ6;'/1= &%&@,'/&7 '$% E6;$%6.9$% µ* '$%( µ=;*( F*-.$%<./$, G<.'/$, !+.9>/$, 

E$">/$, !"#$%&'$, 01'2-./$, 3$,µ-./$, 4*1,µ-./$ 6>>< 16/ '$% G6.'9$% µ* '$ 

)*+',µ-./$. H+9&7(, *+/-*-6/2;*'6/ 7 "+6.D7 '$% ?6/;$µ,;$% '$% µ=;6 #/6 '$; !+.9>/$ 

*;2 %+<.@*/ &'6'/&'/1< &7µ6;'/1= &%&@,'/&7 '$% !+./>9$% µ* '$; E$";/$ 16/ '$ 

)*+',µ-./$. H+/+>,$;, *+/-*-6/2;*'6/ '$ ?6/;8µ*;$ 16/ #/6 '$; E$";/$ *;2 1/ 6%'8( $ 

µ=;6( µ* '7 &*/.< '$% +6.$%&/<I*/ &'6'/&'/1< &7µ6;'/1= &%&@,'/&7 µ* '$; 01'2-./$ 

16/ '$ 4*1,µ-./$ 16/ ',>$(, '$ ?6/;8µ*;$ *9;6/ %+6.1'8 16/ '$ )*+',µ-./$ *;2 %+<.@*/ 

&'6'/&'/1< &7µ6;'/1= &%&@,'/&7 µ* '$; 01'2-./$ 16/ '$ 4*1,µ-./$.     

 

  !1$>$%B$"; '6 6+$'*>,&µ6'6 '7( :*"'*.7( +6>/;:.8µ7&7( #/6 '7; +.2'7 

*D*'6I8µ*;7 @.$;/1= %+$+*.9$:$ &'$ J;Cµ,;$ K6&9>*/$ (31/12/1999 – 31/12/2007): 

 



209 

 

(!"#$%$& 5') 

 

  ()µ*+#$ µ, -$ $./-,012µ$-$ -3& .$04#567µ323& ,.4','$48#,-$4 3 ).$693 -/: 

*$4#/µ1#/: ;4$ -/# <$#/:=64/ ,#8 .$6/:24=>,4 2-$-42-4%= 23µ$#-4%? 2:2@1-423 µ, -/:& 

µ?#,& A.6"04/, B%-8'64/, C,%1µ'64/. A#-"2-/4@$, 2-$-42-4%= 23µ$#-4%? 2:2@1-423 

.$6/:24=>,4 / A.6"04/& µ, -/ (,.-1µ'64/, / </)#4/& %$4 / </)04/& µ, -/# B%-8'64/, / 

(,.-1µ'64/& µ, -/# B%-8'64/ %$4 -/ C,%1µ'64/ ,#8 -/ *$4#7µ,#/ ,"#$4 :.$6%-7 %$4 

%$-= -/ µ?#$ (,.-1µ'63. 

 

  D10/&, .$6$-"E,#-$4 -$ $./-,012µ$-$ -3& 5,)-,63& .$04#567µ323& ;4$ -3 5,)-,63 

,9,-$>7µ,#3 @6/#4%? :./.,6"/5/ (31/1/2008 -29/2/2012): 

 

  (!"#$%$& 5;) 

 

  ()µ*+#$ µ, -$ $./-,012µ$-$ -3& .$04#567µ323&, .$6$-36/)µ, -3# ).$693 

2-$-42-4%= 23µ$#-4%?& 2:2@1-423& µ,-$9) -/: <$#/:$6"/: µ, -/# A.6"04/ %$4 -/ 

C,%1µ'64/, -/: A.640"/: µ, -/# </)#4/ %$4 -10/&, -/: </:#"/: µ, -/# </)04/ %$4 -/ 

C,%1µ'64/.  
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!"#$"%&'(&  

!"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 

&$&8#'.() µ0 "# 8&.$7µ0$# "#, µ9$& "#, 2"#,4 -"3 :#'"#;&1+& ;.& #17(13'3 "3 

<'#$.(9 %0'+#6# (31/12/1999 – 29/2/2012): 

 

         =9$&4 !,$"010-"94 

:&1.$6'7µ3-34 

        t-statistic :.>&$7"3"& 

?&$#,)'.#4 
0.102391 0.066945 0.9467 

@0A'#,)'.#4 
0.837852 0.547801 0.5847 

=)'".#4 
-0.107339 -0.067427 0.9463 

B%'+1.#4 
1.046255 0.657221 0.5122 

=).#4 
0.002484 0.001560 0.9988 

?#C$.#4 
-1.972056 -1.238778 0.2176 

?#C1.#4 
-1.433978 -0.900776 0.3693 

BC;#,-"#4 
-0.297919 -0.187142 0.8518 

!0%"2µA'.#4 
-1.671441 -1.049942 0.2956 

D("5A'.#4 
0.055677 0.034974 0.9722 

E#2µA'.#4  
0.122692 0.077071 0.9387 

F0(2µA'.#4 
1.435557 0.901768 0.3688 

 

  F.&%.-"5$#,µ0 7". "# 8&.$7µ0$# "#, µ9$& 60$ 0+$&. ,%&'("7 -"3$ :#'"#;&1+& ;.& "3$ 

0G0"&/7µ0$3 <'#$.(9 %0'+#6# (&>54 (&µ+& &%76#-3 "#, ;0$.(#C 60+("3 60$ 8&+$0"&. $& 

0+$&. -"&".-".() -3µ&$".(9.    

 

  :&'&()"* %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 ;.& "3$ %'5"3 

,%#%0'+#6# "#, 60+;µ&"#4 (31/12/1999 –31/12/2007): 

 

         =9$&4 !,$"010-"94 

:&1.$6'7µ3-34 

        t-statistic :.>&$7"3"& 

?&$#,)'.#4 
2.547922 1.532302 0.1292 

@0A'#,)'.#4 
2.146245 1.290736 0.2003 

=)'".#4 
-0.706439 -0.424848 0.6720 
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!"#$%&'( 
0.499115 0.300164 0.7648 

)*&'( 
-0.686781 -0.413025 0.6806 

+',-&'( 
-0.700260 -0.421131 0.6747 

+',%&'( 
-1.403127 -0.843831 0.4012 

!,.'/01'( 
-0.558251 -0.335728 0.7379 

23"14µ5#&'( 
-1.824426 -1.097197 0.2757 

67185#&'( 
2.295319 1.380389 0.1711 

9'4µ5#&'(  
2.248776 1.352398 0.1799 

:374µ5#&'( 
1.287328 0.774190 0.4410 

 

  !-1$01'&;<, 1' =<&->µ3-' 1'/ µ?-< @3- 3$-<& /"<#71> ',13 7<& 7<1* 1A- "#81A 

;#'-&7? /"'"3#$'@' 01A- B'#1'.<%$<, .3.'->( "'/ 0Aµ<$-3& >1& ' .3-&7>( @3$71A( 1'/ 

C#Aµ<1&01A#$'/ 1A( B'#1'.<%$<( @3- 3µ=*-&03 0/01Aµ<1&7* /DA%>13#3( ? 

;<µA%>13#3( <"'@>03&( .&< 7*"'&'/( µ?-3( 1'/ 41'/(.  

 

  !-1$01'&;<, "<#'/0&*E'-1<& 1< <"'13%40µ<1< .&< 1A @3,13#A ;#'-&7? /"'"3#$'@' 01' 

F-Gµ4-' H<0$%3&' (31/1/2008 -29/2/2012): 

 

         )?-<( 2/-13%301?( 

B<%&-@#>µA0A( 

        t-statistic B&I<->1A1< 

+<-'/*#&'( 
-3.810449 -1.252181 0.2182 

J35#'/*#&'( 
-1.255576 -0.412605 0.6822 

)*#1&'( 
1.090861 0.320631 0.7502 

!"#$%&'( 
2.140534 0.629156 0.5330 

)*&'( 
1.381014 0.405914 0.6871 

+',-&'( 
-4.515650 -1.327261 0.1923 

+',%&'( 
-1.495679 -0.439617 0.6627 

!,.'/01'( 
0.222746 0.065471 0.9481 

23"14µ5#&'( 
-1.365472 -0.401346 0.6904 

67185#&'( 
-4.423609 -1.300207 0.2014 

9'4µ5#&'(  
-4.129477 -1.213755 0.2323 
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!"#$µ%&'() 
1.732016 0.509082 0.6136 

 

  *+&+,-&(.µ" /,' ,( 0+'1/µ"1( ,(2 µ31+ ,(2 $,(2) 4" 521"675,-#" (.," #+' 5,- 

4".,"&- "8",+9/µ"1- 2:(:"&7(4( ;'+ ,( <&-µ+,'5,3&'( ,-) *(&,(;+=7+). >+,? 

521$:"'+, ,( 0+'1/µ"1( ,(2 µ31+ 4"1 "71+' 2:+&#,/ (.," 5,- 521(='#? "8",+9/µ"1- 

:"&7(4( +==? (.," #+' 5,') 4.( 2:(:"&'/4(2) 5,-1 *(&,(;+=7+.  

 

  @,- 521$6"'+ :+&+,7A"1,+' ,+ +:(,"=$5µ+,+ ,-) 4".,"&-) :+='14&/µ-5-) µ" ,- 6&35- 

,-) 5,+A"&?) + ;'+ (=/#=-&( ,( 4"7;µ+ (31/12/1999 – 29/2/2012): 

 

(*71+#+) 6
+
) 

 

  B1,75,('6+ µ" ,+ +:(,"=$5µ+,+ ,-) :&C,-) :+='14&/µ-5-), (.," #+' - 4".,"&- 

:+='14&/µ-5- 4"1 (4-;"7 5,( 52µ:$&+5µ+ .:+&8-) ,(2 0+'1(µ$1(2 ,(2 µ31+ ,(2 $,(2) 

5,-1 *(&,(;+=7+.  

 

  B#(=(2A(.1 ,+ +:(,"=$5µ+,+ ,-) 4".,"&-) :+='14&/µ-5-) ;'+ ,-1 :&C,- 

"8",+9/µ"1- 6&(1'#3 2:(:"&7(4( 5,( D1Eµ$1( F+57="'( (31/12/1999 – 31/12/2007): 

 

(*71+#+) 6%) 

 

  @.µ0E1+ µ" ,+ +:(,"=$5µ+,+ ,-) 4".,"&-) :+='14&/µ-5-) ;'+ ,-1 :&C,- "8",+9/µ"1- 

6&(1'#3 2:(:"&7(4( 5,-1 *(&,(;+=7+ :+&+,-&(.µ" ,-1 .:+&8- 5,+,'5,'#? 5-µ+1,'#C1 

5256",75"E1 µ",+8. ,E1 µ-1C1 G+1(2+&7(2 µ" ,(1 G(.='( #+' ,( @":,$µ%&'(, ,(2 

@":,"µ%&7(2 µ" ,( H"%&(2?&'(, ,(2 @":,"µ%&7(2 µ" ,(1 G+1(2?&'(, #+' ,(2 I#,E%&7(2 

µ" ,( J($µ%&'(.   

 

  K$=(), :+&+,7A"1,+' ,+ +:(,"=$5µ+,+ ,-) 4".,"&-) :+='14&/µ-5-) ;'+ ,- 4".,"&- 

"8",+9/µ"1- 6&(1'#3 2:(:"&7(4( (31/1/2008 -29/2/2012): 

 

  (*71+#+) 6;) 
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  !"#$%, &'( )& &'$)*#"+µ&)& ),% -*.)*/,% '&#01-/(µ,+,% 20& ), -*.)*/, 3'$'*/4$-$ 

-0&'0+)51$3µ* ), µ, .'&/6, )$3 7&01$µ"1$3 )$3 µ81& &##9 :&0  +)&)0+)0:9 

+,µ&1)0:51 +3+;*)4+*<1 µ*)&6. )<1 µ,151. 
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!"#$!# 

  !"#$ %&'&()"* %+$&(& %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 

&$&8#'.() µ0 "# 8&.$7µ0$# "34 3µ2'&4 "34 096#µ)6&4 -"3$ :"&1+& ;.& #17(13'3 "3 

<'#$.(= %0'+#6# (31/12/1999 – 29/2/2012): 

 

         >=$&4 !,$"010-"=4 

?&1.$6'7µ3-34 

        t-statistic ?.@&$7"3"& 

:&$#,)'.#4 
-0.579695 -0.335606 0.7377 

A09'#,)'.#4 
-0.631162 -0.365403 0.7154 

>)'".#4 
-0.648498 -0.360710 0.7189 

B%'+1.#4 
3.062801 1.703603 0.0908 

>).#4 
-2.231286 -1.241095 0.2167 

:#C$.#4 
-2.521398 -1.402462 0.1631 

:#C1.#4 
-0.776427 -0.431867 0.6665 

BC;#,-"#4 
-1.022827 -0.568921 0.5704 

!0%"2µ9'.#4 
-3.769952 -2.096937 0.0379 

D("59'.#4 
1.254451 0.697756 0.4865 

E#2µ9'.#4  
-0.250480 -0.139323 0.8894 

F0(2µ9'.#4 
0.234880 0.130646 0.8963 

 

  !Cµ8*$& µ0 "& &$*"2'* &%#"012-µ&"& "# G'3µ&".-"='.# "34 :"&1+&4 %&'#,-+&-0 

-,-"3µ&".(24 &%#67-0.4 "#$ B%'+1.# µ0 "3 µ#'8= &$#6.(=4 ")-34  -0 0%+%06# 

-3µ&$".(7"3"&4 10% (&. "# !0%"2µ9'.# µ0 "3 µ#'8= (&@76#, -0 0%+%06# 

-3µ&$".(7"3"&4 5%. H&") -,$2%0.&, "# 8&.$7µ0$# "#, µ=$& 0+$&. ,%&'("7 -"3$ :"&1+& 

(&") "3 -,$#1.() 0I0"&/7µ0$3 %0'+#6#. 

 

  ?&'&()"* %&'#,-.)/#$"&. "& &%#"012-µ&"& "34 %'5"34 %&1.$6'7µ3-34 ;.& "3$ %'5"3 

,%#%0'+#6# "#, 60+;µ&"#4 (31/12/1999 –31/10/2007): 

 

         >=$&4 !,$"010-"=4 

?&1.$6'7µ3-34 

        t-statistic ?.@&$7"3"& 

:&$#,)'.#4 
0.604600 0.336658 0.7372 
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!"#$%&'$(%) 
1.053594 0.586670 0.5590 

*'$+(%) 
-1.287931 -0.717156 0.4753 

,-$./(%) 
1.673082 0.931619 0.3543 

*'(%) 
-1.547759 -0.861836 0.3913 

0%12(%) 
-0.995461 -0.554300 0.5809 

0%1/(%) 
-1.603598 -0.892928 0.3745 

,13%&4+%) 
0.097363 0.054214 0.9569 

5"-+6µ#$(%) 
-4.607538 -2.565606 0.0121 

78+9#$(%) 
3.356283 1.868872 0.0652 

:%6µ#$(%)  
3.506735 1.826535 0.0714 

;"86µ#$(%) 
-0.503562 -0.262288 0.7938 

 

<(= +>2 -$9+> ?$%2(8@ &-%-"$.%A% A(=-(4+92%&µ" +>2 1-=$B> +%& C=(2%µ62%& +%&) 

µ@2")  5"-+6µ#$(% 4" "-.-"A% 4>µ=2+(8D+>+=) 5%, 78+9#$(% 8=( :%6µ#$(% 4" "-.-"A% 

4>µ=2+(8D+>+=) 10%. 

 

  ,2+.4+%(?=, -=$%&4('E%2+=( += =-%+"/64µ=+= 3(= +> A"1+"$> ?$%2(8@ &-%-"$.%A% 4+>2 

0+=/.= (31/1/2008 - 30/11/2012): 

 

         *@2=) 5&2+"/"4+@) 

F=/(2A$Dµ>4>) 

        t-statistic F(G=2D+>+= 

0=2%&'$(%) 
-5.510581 -1.573015 0.1236 

!"#$%&'$(%) 
1.268701 0.362155 0.7191 

*'$+(%) 
-2.474566 -0.706374 0.4841 

,-$./(%) 
-3.326772 -0.949639 0.3480 

*'(%) 
0.630369 0.160944 0.8729 

0%12(%) 
5.842239 1.491626 0.1436 

0%1/(%) 
-3.598339 -0.918719 0.3637 

,13%&4+%) 
-5.573274 -1.422954 0.1625 

5"-+6µ#$(%) 
0.877915 0.224147 0.8238 

78+9#$(%) 
-3.263207 -0.833154 0.4097 
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!"#µ$%&"'  
-2.094779 -0.534834 0.5957 

()*#µ$%&"' 
-2.949213 -0.752986 0.4559 

 

  +,- ./ /,".)0#1µ/./ .2' ,/0&34%-µ212' 5&/ .2 4)6.)%2 7,",)%8"4" 1." 

9%2µ/.&1.:%&" .2' ;./08/' 4&/,&1.<3"7µ) -.& ." =/&3-µ)3" ."7 µ:3/ 4) 173)>81.2*) 

5&/ .2 175*)*%&µ#32 7,",)%8"4".    

 

  ?.2 173#>)&/ ,/%/.8@)3./& ./ /,".)0#1µ/./ .2' 4)6.)%2' ,/0&34%-µ212' µ) .2 >%:12 

.2' 1./@)%A' / 5&/ "0-*02%" ." 4)85µ/ (31/12/1999 – 29/2/2012): 

 

(B83/*/' 7
/
) 

 

  +,- ./ /,".)0#1µ/./ .2' 4)6.)%2' ,/0&34%-µ212' ),&$)$/&<3"7µ) .23 6,/%C2 ."7 

=/&3"µ#3"7 ."7 µ:3/ ."3 +,%80&" /00A */& .2 1./.&1.&*A 12µ/3.&*: 171>#.&12 µ)./C6 

."7 +,%&08"7 µ) ."3 DA&", ;"63&" */& ?),.#µ$%&". +3.81."&>/, ),&$)$/&<3)./& 2 6,/%C2 

."7 =/&3"µ#3"7 ." ?),.#µ$%&" */& 2 1./.&1.&*A 12µ/3.&*: 171>#.&12 µ) ."3 E*.<$%&".  

 

  +*"0"7@"63 ./ /,".)0#1µ/./ .2' 4)6.)%2' ,/0&34%-µ212' 5&/ .23 ,%<.2 

)C)./F-µ)32 >%"3&*: 7,",)%8"4" 1.23 ;./08/ (31/12/1999 – 31/10/2007): 

 

(B83/*/' 7$) 

 

  ?6µ=G3/ µ) ./ /,".)0#1µ/./ .2' 4)6.)%2' ,/0&34%-µ212' 5&/ .2 175*)*%&µ#32 

>%"3&*: 7,",)%8"4", 7,A%>)& 1./.&1.&*A 12µ/3.&*: 171>#.&12 µ)./C6 ."7 ;/3"7/%8"7 

*/& H)$%"7/%8"7 µ) ." ?),.#µ$%&", ."7 D/%.8"7 µ) ."3 E*.<$%&" */& ." !"#µ$%&", ."7 

+,%&08"7 µ) ." ?),.#µ$%&" */& ."7 D/I"7, ."7 ;"738"7 */& ;"708"7  µ) ."3 E*.<$%&" 

*/& !"#µ$%&". J,812' ),&$)$/&<3"7µ) .23 6,/%C2 ."7 =/&3"µ#3"7 5&/ ." ?),.#µ$%&", 

E*.<$%&" */& !"#µ$%&" /00A */& .2 1./.&1.&*A 12µ/3.&*: 171>#.&12 ."7 ?),.)µ$%8"7 

µ) ."3 E*.<$%&" */& ." !"#µ$%&".     
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  !"#$%, &'(')*+,-)'. )' '&$),#"/µ')' )0% 1,2),(0% &'#.-1(3µ0/0% 4.' )0 1,2),(0 

,5,)'63µ,-0 7($-.89 :&$&,(*$1$ (31/1/2008 -29/2/2012): 

 

  (;*-'8'% 74) 

 

  <:µ&,('*-$:µ, )0- 2&'(50 /)')./).8= /0µ'-).89% /:/7")./0% µ,)'52 )$: >$:-*$: µ, 

)$- >'-$:=(.$, )$- ?&(*#.$, )$- >$2#.$ 8'. )$- ?24$:/)$.  
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!"#"$"%& 6 

'()*+,"')"-" 

  !"#$ %&'()*& +',&*-& µ+.+"/0#1+ # 23&4'($315"#"& "(6 7&3$(µ8$(6 "#9 :µ8'&9 "#9 

;<2(µ=2&9 1&3 "(6 >/$& "(6 ?"(69 ,3& +%"= ;6'@%&A189 4B'+9- ;..=2&, C*%&$-&, 

C"&.-&, D('"(,&.-&, E+'µ&$-&, :$@µ8$( F&*-.+3( 1&3 C'.&$2-&- ,3& "# 4'($31/ %+'-(2( 

&%5 "39 31 G+1+µ<'-(6 1999 8@9 1&3 "39 29 7+<'(6&'-(6 2012, 1&0B9 1&3 2)( 

6%(%+'352(69. E3& "# 23+H&,@,/ "#9 8'+6$&9 4'#*3µ(%(3/0#1&$ 2)( µ($"8.& 

%&.3$2'5µ#*#9 ,3& 1=0+ I&3$5µ+$( +$B "& &%("+.8*µ&"& *4+"31= µ+ "#$ )%&'H# / µ# 

&..= 1&3 "# µ('I/ µ+ "#$ (%(-& +µI&$-J+"&3 "( 1=0+ I&3$5µ+$( *+ 1=0+ +H+"&J5µ+$# 

4B'& H+4@'3*"= %&'(6*3=J($"&3 &$&.6"31= *+ %-$&1+9. K& *6µ%+'=*µ&"& %(6 

%'(816L&$ ,3& 1=0+ 4B'& 84(6$ @9 +H/9: 

 

EMMNGN 

!"#$%µ&$' (µ)*"+ ,-+ ./0'µ10"+: 

  O"&$ "( I&3$5µ+$( µ+.+"="&3 *+ (.51.#'# "#$ 4'($31/ %+'-(2( (31/12/1999 – 

29/2/2012) %&'&"#'()$"&3 *6*"#µ&"31= &'$#"3189 &%(25*+39 "(6 ,+$31() 2+-1"# "3µB$ 

"(6 P.N.N. "# G+6"8'& 1&3 "#$ K'-"#. E3& "#$ %'B"# 6%(%+'-(2( ("#$ %+'-(2( %'3$ "#$ 

(31($(µ31/ 1'-*#) %&'&"#'()$"&3 1&3 %=.3 *6*"#µ&"3189 &%(25*+39 "# G+6"8'&, µ5$( 

%(6 "B'& +-$&3 0+"3189, +$B "#$ K'-"# +H&1(.(60()$ $& +-$&3 &'$#"3189 1&0B9 1&3 "#$ 

K+"='"#. Q&"= "# 2+)"+'# 6%(%+'-(2( (1&"= "# 23='1+3& "#9 (31($(µ31/9 1'-*#9) µ5$( 

# K+"='"# –*+ *48*# µ+ "#$ %'B"# 6%(%+'-(2(- *6$843*+ $& +µI&$-J+3 &'$#"3189 

&%(25*+39 +$B %.8($ +µI&$-J+3 1&3 # D8µ%"#. 

 

!"#$%µ&$' ,'2 34$" ,'2 5,'2+: 

  !+ (.51.#'# "#$ +H+"&J5µ+$# 4'($31/ %+'-(2(, ( µ5$(9 µ/$&9 %(6 %&'(6*-&*+ 
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'%()*+,-,) 
0.3494 0.2500 0.8093 0.7263 0.2379 0.1232 0.0446 0.6607 0.0298 0.4350 0.1908 0.2383 
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!"#$%$& 2' 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- -0.000275 -0.326110 1.291.684 0.732632 0.552266 -0.379436 -1.619.625 2.552.323 -2.377.211 3.423.876 2.088.711 2.622.084 

t – statistic 
-0.000153 -0.128591 0.509332 0.288889 0.217768 -0.149618 -0.616990 0.972297 -0.905589 1.304.312 0.795686 0.998872 

>,$#)?"@"# 
0.9999 0.8980 0.6120 0.7734 0.8282 0.8815 0.5390 0.3339 0.3679 0.1960 0.4286 0.3209 

.%/&*+'&,*- 0.326110 -0.326385 1.617.794 1.058.742 0.878376 -0.053326 -1.293.515 2.878.433 -2.051.101 3.749.986 2.414.821 2.948.194 

t – statistic 
0.128591 -0.182008 0.637923 0.417479 0.346358 -0.021027 -0.492759 1.096.527 -0.781359 1.428.542 0.919916 1.123.103 

>,$#)?"@"# 
0.8980 0.8560 0.5254 0.6775 0.7300 0.9833 0.6236 0.2762 0.4370 0.1571 0.3605 0.2648 

0'&",*- -1.291.684 -1.617.794 1.291.409 -0.559052 -0.739417 -1.671.119 -2.911.309 1.260.639 -3.668.895 2.132.192 0.797028 1.330.401 

t – statistic 
-0.509332 -0.637923 0.720151 -0.220443 -0.291565 -0.658950 -1.109.051 0.480236 -1.397.651 0.812250 0.303625 0.506811 

>,$#)?"@"# 
0.6120 0.5254 0.4736 0.8261 0.7714 0.5119 0.2708 0.6324 0.1662 0.4191 0.7622 0.6137 

12&34,*- -0.732632 -1.058.742 0.559052 0.732357 -0.180366 -1.112.067 -2.352.257 1.819.691 -3.109.843 2.691.244 1.356.080 1.889.452 

t – statistic 
-0.288889 -0.417479 0.220443 0.408397 -0.071121 -0.438507 -0.896083 0.693204 -1.184.682 1.025.219 0.516593 0.719779 

>,$#)?"@"# 
0.7734 0.6775 0.8261 0.6841 0.9435 0.6622 0.3730 0.4902 0.2397 0.3084 0.6069 0.4738 

0',*- -0.552266 -0.878376 0.739417 0.180366 0.551991 -0.931702 -2.171.891 2.000.057 -2.929.477 2.871.610 1.536.445 2.069.818 

t – statistic 
-0.217768 -0.346358 0.291565 0.071121 0.307817 -0.367385 -0.827373 0.761914 -1.115.973 1.093.928 0.585303 0.788489 

>,$#)?"@"# 
0.8282 0.7300 0.7714 0.9435 0.7590 0.7143 0.4105 0.4484 0.2679 0.2774 0.5600 0.4328 

(*5),*- 0.379436 0.053326 1.671.119 1.112.067 0.931702 -0.379711 -1.240.190 2.931.759 -1.997.775 3.803.312 2.468.147 3.001.520 

t – statistic 
0.149618 0.021027 0.658950 0.438507 0.367385 -0.211745 -0.472445 1.116.842 -0.761045 1.448.856 0.940231 1.143.417 

>,$#)?"@"# 
0.8815 0.9833 0.5119 0.6622 0.7143 0.8329 0.6379 0.2675 0.4489 0.1514 0.3500 0.2564 
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!"#$%"& 1.619.625 1.293.515 2.911.309 2.352.257 2.171.891 1.240.190 -1.619.900 4.171.948 -0.757586 5.043.501 3.708.337 4.241.709 

t – statistic 
0.616990 0.492759 1.109.051 0.896083 0.827373 0.472445 -0.844991 1.538.820 -0.279435 1.860.292 1.367.818 1.564.552 

'%()*+,-,) 
0.5390 0.6236 0.2708 0.3730 0.4105 0.6379 0.4007 0.1279 0.7807 0.0666 0.1753 0.1217 

.#/"01,"& -2.552.323 -2.878.433 -1.260.639 -1.819.691 -2.000.057 -2.931.759 -4.171.948 2.552.048 -4.929.534 0.871553 -0.463612 0.069761 

t – statistic 
-0.972297 -1.096.527 -0.480236 -0.693204 -0.761914 -1.116.842 -1.538.820 1.331.229 -1.818.256 0.321472 -0.171003 0.025731 

'%()*+,-,) 
0.3339 0.2762 0.6324 0.4902 0.4484 0.2675 0.1279 0.1870 0.0729 0.7487 0.8647 0.9795 

234,5µ67%"& 2.377.211 2.051.101 3.668.895 3.109.843 2.929.477 1.997.775 0.757586 4.929.534 -2.377.486 5.801.087 4.465.922 4.999.295 

t – statistic 
0.905589 0.781359 1.397.651 1.184.682 1.115.973 0.761045 0.279435 1.818.256 -1.240.172 2.139.727 1.647.253 1.843.987 

'%()*+,-,) 
0.3679 0.4370 0.1662 0.2397 0.2679 0.4489 0.7807 0.0729 0.2186 0.0355 0.1035 0.0690 

89,:67%"& -3.423.876 -3.749.986 -2.132.192 -2.691.244 -2.871.610 -3.803.312 -5.043.501 -0.871553 -5.801.087 3.423.601 -1.335.165 -0.801792 

t – statistic 
-1.304.312 -1.428.542 -0.812250 -1.025.219 -1.093.928 -1.448.856 -1.860.292 -0.321472 -2.139.727 1.785.859 -0.492475 -0.295740 

'%()*+,-,) 
0.1960 0.1571 0.4191 0.3084 0.2774 0.1514 0.0666 0.7487 0.0355 0.0780 0.6238 0.7682 

;"5µ67%"& -2.088.711 -2.414.821 -0.797028 -1.356.080 -1.536.445 -2.468.147 -3.708.337 0.463612 -4.465.922 1.335.165 2.088.436 0.533373 

t – statistic 
-0.795686 -0.919916 -0.303625 -0.516593 -0.585303 -0.940231 -1.367.818 0.171003 -1.647.253 0.492475 1.089.395 0.196734 

'%()*+,-,) 
0.4286 0.3605 0.7622 0.6069 0.5600 0.3500 0.1753 0.8647 0.1035 0.6238 0.2793 0.8445 

<395µ67%"& -2.622.084 -2.948.194 -1.330.401 -1.889.452 -2.069.818 -3.001.520 -4.241.709 -0.069761 -4.999.295 0.801792 -0.533373 2.621.809 

t – statistic 
-0.998872 -1.123.103 -0.506811 -0.719779 -0.788489 -1.143.417 -1.564.552 -0.025731 -1.843.987 0.295740 -0.196734 1.367.619 

'%()*+,-,) 
0.3209 0.2648 0.6137 0.4738 0.4328 0.2564 0.1217 0.9795 0.0690 0.7682 0.8445 0.1754 

 

 



8 

 

!"#$%$& 2' 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- -5.213.665 4.142.384 0.000714 0.764043 -0.712270 6.811.522 4.646.911 3.724.675 7.315.106 1.309.248 1.374.223 0.363558 

t – statistic 
-1.462.283 0.821530 0.000142 0.151527 -0.141260 1.350.882 0.921590 0.738689 1.367.784 2.448.043 0.256953 0.067978 

>,$#)?"@"# 
0.1508 0.4158 0.9999 0.8803 0.8883 0.1836 0.3618 0.4640 0.1783 0.0184 0.7984 0.9461 

.%/&*+'&,*- -4.142.384 -1.071.281 -4.141.670 -3.378.341 -4.854.654 2.669.138 0.504527 -0.417709 3.172.722 8.950.099 -2.768.161 -3.778.826 

t – statistic 
-0.821530 -0.300464 -0.821389 -0.670003 -0.962790 0.529352 0.100059 -0.082841 0.593238 1.673.497 -0.517593 -0.706568 

>,$#)?"@"# 
0.4158 0.7652 0.4159 0.5064 0.3409 0.5992 0.9208 0.9344 0.5561 0.1013 0.6073 0.4836 

0'&",*- -0.000714 4.141.670 -5.212.952 0.763329 -0.712984 6.810.809 4.646.197 3.723.961 7.314.392 1.309.177 1.373.509 0.362844 

t – statistic 
-0.000142 0.821389 -1.462.083 0.151386 -0.141401 1.350.741 0.921448 0.738548 1.367.651 2.447.909 0.256820 0.067845 

>,$#)?"@"# 
0.9999 0.4159 0.1508 0.8804 0.8882 0.1837 0.3618 0.4641 0.1784 0.0184 0.7985 0.9462 

12&34,*- -0.764043 3.378.341 -0.763329 -4.449.622 -1.476.313 6.047.479 3.882.868 2.960.632 6.551.063 1.232.844 0.610180 -0.400485 

t – statistic 
-0.151527 0.670003 -0.151386 -1.247.991 -0.292787 1.199.355 0.770062 0.587162 1.224.923 2.305.181 0.114092 -0.074883 

>,$#)?"@"# 
0.8803 0.5064 0.8804 0.2186 0.7711 0.2368 0.4454 0.5601 0.2271 0.0259 0.9097 0.9406 

0',*- 0.712270 4.854.654 0.712984 1.476.313 -5.925.935 7.523.792 5.359.181 4.436.945 8.027.376 1.380.475 2.086.493 1.075.828 

t – statistic 
0.141260 0.962790 0.141401 0.292787 -1.662.054 1.492.142 1.062.849 0.879949 1.500.965 2.581.224 0.390134 0.201159 

>,$#)?"@"# 
0.8883 0.3409 0.8882 0.7711 0.1036 0.1428 0.2936 0.3837 0.1405 0.0133 0.6983 0.8415 

(*5),*- -6.811.522 -2.669.138 -6.810.809 -6.047.479 -7.523.792 1.597.857 -2.164.611 -3.086.847 0.503584 6.280.961 -5.437.299 -6.447.964 

t – statistic 
-1.350.882 -0.529352 -1.350.741 -1.199.355 -1.492.142 0.448153 -0.429292 -0.612193 0.094160 1.174.419 -1.016.671 -1.205.646 

>,$#)?"@"# 
0.1836 0.5992 0.1837 0.2368 0.1428 0.6562 0.6698 0.5436 0.9254 0.2465 0.3149 0.2344 
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!"#$%"& -4.646.911 -0.504527 -4.646.197 -3.882.868 -5.359.181 2.164.611 -0.566754 -0.922236 2.668.195 8.445.572 -3.272.688 -4.283.353 

t – statistic 
-0.921590 -0.100059 -0.921448 -0.770062 -1.062.849 0.429292 -0.158958 -0.182901 0.498901 1.579.160 -0.611930 -0.800905 

'%()*+,-,) 
0.3618 0.9208 0.3618 0.4454 0.2936 0.6698 0.8744 0.8557 0.6203 0.1215 0.5437 0.4275 

.#/"01,"& -3.724.675 0.417709 -3.723.961 -2.960.632 -4.436.945 3.086.847 0.922236 -1.488.990 3.590.431 9.367.808 -2.350.452 -3.361.117 

t – statistic 
-0.738689 0.082841 -0.738548 -0.587162 -0.879949 0.612193 0.182901 -0.417619 0.671342 1.751.600 -0.439489 -0.628464 

'%()*+,-,) 
0.4640 0.9344 0.4641 0.5601 0.3837 0.5436 0.8557 0.6783 0.5055 0.0868 0.6625 0.5329 

234,5µ67%"& -7.315.106 -3.172.722 -7.314.392 -6.551.063 -8.027.376 -0.503584 -2.668.195 -3.590.431 2.101.441 5.777.377 -5.940.883 -6.951.548 

t – statistic 
-1.367.784 -0.593238 -1.367.651 -1.224.923 -1.500.965 -0.094160 -0.498901 -0.671342 0.527170 1.024.823 -1.053.827 -1.233.104 

'%()*+,-,) 
0.1783 0.5561 0.1784 0.2271 0.1405 0.9254 0.6203 0.5055 0.6007 0.3110 0.2977 0.2241 

89,:67%"& -1.309.248 -8.950.099 -1.309.177 -1.232.844 -1.380.475 -6.280.961 -8.445.572 -9.367.808 -5.777.377 7.878.818 -1.171.826 -1.272.893 

t – statistic 
-2.448.043 -1.673.497 -2.447.909 -2.305.181 -2.581.224 -1.174.419 -1.579.160 -1.751.600 -1.024.823 1.976.489 -2.078.650 -2.257.927 

'%()*+,-,) 
0.0184 0.1013 0.0184 0.0259 0.0133 0.2465 0.1215 0.0868 0.3110 0.0544 0.0435 0.0290 

;"5µ67%"& -1.309.248 -8.950.099 -1.309.177 -1.232.844 -1.380.475 -6.280.961 -8.445.572 -9.367.808 -5.777.377 -1.171.826 7.878.818 -1.272.893 

t – statistic 
-2.448.043 -1.673.497 -2.447.909 -2.305.181 -2.581.224 -1.174.419 -1.579.160 -1.751.600 -1.024.823 -2.078.650 1.976.489 -2.257.927 

'%()*+,-,) 
0.0184 0.1013 0.0184 0.0259 0.0133 0.2465 0.1215 0.0868 0.3110 0.0435 0.0544 0.0290 

<395µ67%"& -0.363558 3.778.826 -0.362844 0.400485 -1.075.828 6.447.964 4.283.353 3.361.117 6.951.548 1.272.893 1.010.665 -4.850.107 

t – statistic 
-0.067978 0.706568 -0.067845 0.074883 -0.201159 1.205.646 0.800905 0.628464 1.233.104 2.257.927 0.179277 -1.216.703 

'%()*+,-,) 
0.9461 0.4836 0.9462 0.9406 0.8415 0.2344 0.4275 0.5329 0.2241 0.0290 0.8585 0.2302 
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!"#$%$& 3$ 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- -0.547957 0.731211 0.427636 2.624.626 -0.990887 -1.081.976 1.146.671 0.013934 -0.831734 2.055.553 -0.412299 1.521.685 

t – statistic 
-0.338216 0.319136 0.182870 1.122.372 -0.423734 -0.462686 0.490352 0.005959 -0.355675 0.879018 -0.176312 0.650720 

>,$#)?"@"# 
0.7357 0.7501 0.8552 0.2637 0.6724 0.6443 0.6247 0.9953 0.7226 0.3810 0.8603 0.5163 

.%/&*+'&,*- -0.731211 0.183254 -0.303575 1.893.416 -1.722.098 -1.813.186 0.415461 -0.717276 -1.562.945 1.324.342 -1.143.509 0.790474 

t – statistic 
-0.319136 0.113110 -0.129818 0.809683 -0.736423 -0.775375 0.177664 -0.306730 -0.668364 0.566330 -0.489000 0.338031 

>,$#)?"@"# 
0.7501 0.9101 0.8969 0.4196 0.4628 0.4395 0.8593 0.7595 0.5051 0.5721 0.6256 0.7359 

0'&",*- -0.427636 0.303575 -0.120321 2.196.991 -1.418.523 -1.509.611 0.719036 -0.413701 -1.259.370 1.627.917 -0.839934 1.094.049 

t – statistic 
-0.182870 0.129818 -0.071353 0.921257 -0.594825 -0.633020 0.301511 -0.173476 -0.528087 0.682629 -0.352207 0.458764 

>,$#)?"@"# 
0.8552 0.8969 0.9432 0.3586 0.5530 0.5278 0.7635 0.8625 0.5983 0.4960 0.7252 0.6471 

12&34,*- -2.624.626 -1.893.416 -2.196.991 2.076.670 -3.615.514 -3.706.602 -1.477.955 -2.610.692 -3.456.361 -0.569074 -3.036.925 -1.102.942 

t – statistic 
-1.122.372 -0.809683 -0.921257 1.231.501 -1.516.081 -1.554.277 -0.619746 -1.094.733 -1.449.344 -0.238628 -1.273.464 -0.462493 

>,$#)?"@"# 
0.2637 0.4196 0.3586 0.2203 0.1319 0.1225 0.5365 0.2756 0.1496 0.8118 0.2051 0.6445 

0',*- 0.990887 1.722.098 1.418.523 3.615.514 -1.538.844 -0.091088 2.137.559 1.004.822 0.159153 3.046.440 0.578589 2.512.572 

t – statistic 
0.423734 0.736423 0.594825 1.516.081 -0.912561 -0.038196 0.896335 0.421349 0.066737 1.277.454 0.242618 1.053.589 

>,$#)?"@"# 
0.6724 0.4628 0.5530 0.1319 0.3631 0.9696 0.3717 0.6742 0.9469 0.2037 0.8087 0.2940 

(*5),*- 1.081.976 1.813.186 1.509.611 3.706.602 0.091088 -1.629.932 2.228.647 1.095.910 0.250242 3.137.529 0.669677 2.603.660 

t – statistic 
0.462686 0.775375 0.633020 1.554.277 0.038196 -0.966578 0.934531 0.459544 0.104933 1.315.649 0.280814 1.091.784 

>,$#)?"@"# 
0.6443 0.4395 0.5278 0.1225 0.9696 0.3355 0.3517 0.6466 0.9166 0.1905 0.7793 0.2769 
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!"#$%"& -1.146.671 -0.415461 -0.719036 1.477.955 -2.137.559 -2.228.647 0.598715 -1.132.737 -1.978.406 0.908881 -1.558.970 0.375013 

t – statistic 
-0.490352 -0.177664 -0.301511 0.619746 -0.896335 -0.934531 0.355048 -0.474987 -0.829598 0.381118 -0.653718 0.157253 

'%()*+,-,) 
0.6247 0.8593 0.7635 0.5365 0.3717 0.3517 0.7231 0.6356 0.4082 0.7037 0.5144 0.8753 

.#/"01,"& -0.013934 0.717276 0.413701 2.610.692 -1.004.822 -1.095.910 1.132.737 -0.534022 -0.845669 2.041.618 -0.426233 1.507.750 

t – statistic 
-0.005959 0.306730 0.173476 1.094.733 -0.421349 -0.459544 0.474987 -0.316685 -0.354611 0.856105 -0.178731 0.632240 

'%()*+,-,) 
0.9953 0.7595 0.8625 0.2756 0.6742 0.6466 0.6356 0.7520 0.7234 0.3935 0.8584 0.5283 

234,5µ67%"& 0.831734 1.562.945 1.259.370 3.456.361 -0.159153 -0.250242 1.978.406 0.845669 -1.379.691 2.887.287 0.419436 2.353.419 

t – statistic 
0.355675 0.668364 0.528087 1.449.344 -0.066737 -0.104933 0.829598 0.354611 -0.818181 1.210.717 0.175881 0.986851 

'%()*+,-,) 
0.7226 0.5051 0.5983 0.1496 0.9469 0.9166 0.4082 0.7234 0.4147 0.2281 0.8607 0.3255 

89,:67%"& -2.055.553 -1.324.342 -1.627.917 0.569074 -3.046.440 -3.137.529 -0.908881 -2.041.618 -2.887.287 1.507.596 -2.467.851 -0.533868 

t – statistic 
-0.879018 -0.566330 -0.682629 0.238628 -1.277.454 -1.315.649 -0.381118 -0.856105 -1.210.717 0.894031 -1.034.836 -0.223865 

'%()*+,-,) 
0.3810 0.5721 0.4960 0.8118 0.2037 0.1905 0.7037 0.3935 0.2281 0.3729 0.3026 0.8232 

;"5µ67%"& 0.412299 1.143.509 0.839934 3.036.925 -0.578589 -0.669677 1.558.970 0.426233 -0.419436 2.467.851 -0.960255 1.933.983 

t – statistic 
0.176312 0.489000 0.352207 1.273.464 -0.242618 -0.280814 0.653718 0.178731 -0.175881 1.034.836 -0.569448 0.810971 

'%()*+,-,) 
0.8603 0.6256 0.7252 0.2051 0.8087 0.7793 0.5144 0.8584 0.8607 0.3026 0.5700 0.4188 

<395µ67%"& -1.521.685 -0.790474 -1.094.049 1.102.942 -2.512.572 -2.603.660 -0.375013 -1.507.750 -2.353.419 0.533868 -1.933.983 0.973728 

t – statistic 
-0.650720 -0.338031 -0.458764 0.462493 -1.053.589 -1.091.784 -0.157253 -0.632240 -0.986851 0.223865 -0.810971 0.577438 

'%()*+,-,) 
0.5163 0.7359 0.6471 0.6445 0.2940 0.2769 0.8753 0.5283 0.3255 0.8232 0.4188 0.5646 
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!"#$%$& 3' 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- 1.725.568 0.759384 -2.418.633 -0.627680 -2.392.361 -2.934.271 -2.568.820 -1.281.374 -3.500.966 2.350.391 -0.210858 -1.789.282 

t – statistic 
0.984797 0.306451 -0.976045 -0.253302 -0.965443 -1.184.132 -1.036.653 -0.517102 -1.412.823 0.948506 -0.085092 -0.722069 

>,$#)?"@"# 
0.3276 0.7600 0.3318 0.8007 0.3371 0.2397 0.3029 0.6064 0.1614 0.3456 0.9324 0.4723 

.%/&*+'&,*- -0.759384 2.484.952 -3.178.017 -1.387.064 -3.151.744 -3.693.655 -3.328.204 -2.040.758 -4.260.350 1.591.007 -0.970242 -2.548.665 

t – statistic 
-0.306451 1.418.185 -1.282.496 -0.559753 -1.271.894 -1.490.583 -1.343.104 -0.823553 -1.719.274 0.642055 -0.391543 -1.028.520 

>,$#)?"@"# 
0.7600 0.1598 0.2032 0.5771 0.2069 0.1398 0.1829 0.4125 0.0892 0.5226 0.6964 0.3067 

0'&",*- 2.418.633 3.178.017 -0.693065 1.790.953 0.026272 -0.515638 -0.150187 1.137.259 -1.082.333 4.769.024 2.207.775 0.629351 

t – statistic 
0.976045 1.282.496 -0.395539 0.722743 0.010602 -0.208087 -0.060608 0.458943 -0.436778 1.924.550 0.890953 0.253976 

>,$#)?"@"# 
0.3318 0.2032 0.6934 0.4718 0.9916 0.8357 0.9518 0.6475 0.6634 0.0577 0.3755 0.8001 

12&34,*- 0.627680 1.387.064 -1.790.953 1.097.888 -1.764.681 -2.306.591 -1.941.140 -0.653694 -2.873.286 2.978.071 0.416822 -1.161.602 

t – statistic 
0.253302 0.559753 -0.722743 0.626575 -0.712141 -0.930830 -0.783351 -0.263800 -1.159.521 1.201.807 0.168209 -0.468767 

>,$#)?"@"# 
0.8007 0.5771 0.4718 0.5326 0.4784 0.3546 0.4356 0.7926 0.2495 0.2328 0.8668 0.6405 

0',*- 2.392.361 3.151.744 -0.026272 1.764.681 -0.666793 -0.541910 -0.176459 1.110.986 -1.108.605 4.742.752 2.181.503 0.603079 

t – statistic 
0.965443 1.271.894 -0.010602 0.712141 -0.380545 -0.218689 -0.071210 0.448341 -0.447380 1.913.948 0.880350 0.243374 

>,$#)?"@"# 
0.3371 0.2069 0.9916 0.4784 0.7045 0.8274 0.9434 0.6551 0.6558 0.0590 0.3812 0.8083 

(*5),*- 2.934.271 3.693.655 0.515638 2.306.591 0.541910 -1.208.703 0.365451 1.652.897 -0.566695 5.284.662 2.723.413 1.144.989 

t – statistic 
1.184.132 1.490.583 0.208087 0.930830 0.218689 -0.689818 0.147479 0.667030 -0.228691 2.132.637 1.099.040 0.462063 

>,$#)?"@"# 
0.2397 0.1398 0.8357 0.3546 0.8274 0.4922 0.8831 0.5066 0.8197 0.0359 0.2749 0.6452 
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!"#$%"& 2.568.820 3.328.204 0.150187 1.941.140 0.176459 -0.365451 -0.843252 1.287.445 -0.932146 4.919.211 2.357.962 0.779538 

t – statistic 
1.036.653 1.343.104 0.060608 0.783351 0.071210 -0.147479 -0.481252 0.519552 -0.376170 1.985.159 0.951561 0.314584 

'%()*+,-,) 
0.3029 0.1829 0.9518 0.4356 0.9434 0.8831 0.6316 0.6047 0.7077 0.0504 0.3440 0.7539 

.#/"01,"& 1.281.374 2.040.758 -1.137.259 0.653694 -1.110.986 -1.652.897 -1.287.445 0.444194 -2.219.592 3.631.765 1.070.516 -0.507907 

t – statistic 
0.517102 0.823553 -0.458943 0.263800 -0.448341 -0.667030 -0.519552 0.253505 -0.895721 1.465.607 0.432009 -0.204967 

'%()*+,-,) 
0.6064 0.4125 0.6475 0.7926 0.6551 0.5066 0.6047 0.8005 0.3730 0.1465 0.6668 0.8381 

234,5µ67%"& 3.500.966 4.260.350 1.082.333 2.873.286 1.108.605 0.566695 0.932146 2.219.592 -1.775.398 5.851.357 3.290.108 1.711.685 

t – statistic 
1.412.823 1.719.274 0.436778 1.159.521 0.447380 0.228691 0.376170 0.895721 -1.013.236 2.361.329 1.327.731 0.690754 

'%()*+,-,) 
0.1614 0.0892 0.6634 0.2495 0.6558 0.8197 0.7077 0.3730 0.3139 0.0205 0.1879 0.4916 

89,:67%"& -2.350.391 -1.591.007 -4.769.024 -2.978.071 -4.742.752 -5.284.662 -4.919.211 -3.631.765 -5.851.357 4.075.959 -2.561.249 -4.139.672 

t – statistic 
-0.948506 -0.642055 -1.924.550 -1.201.807 -1.913.948 -2.132.637 -1.985.159 -1.465.607 -2.361.329 2.326.187 -1.033.598 -1.670.574 

'%()*+,-,) 
0.3456 0.5226 0.0577 0.2328 0.0590 0.0359 0.0504 0.1465 0.0205 0.0224 0.3043 0.0985 

;"5µ67%"& 0.210858 0.970242 -2.207.775 -0.416822 -2.181.503 -2.723.413 -2.357.962 -1.070.516 -3.290.108 2.561.249 1.514.710 -1.578.424 

t – statistic 
0.085092 0.391543 -0.890953 -0.168209 -0.880350 -1.099.040 -0.951561 -0.432009 -1.327.731 1.033.598 0.864459 -0.636976 

'%()*+,-,) 
0.9324 0.6964 0.3755 0.8668 0.3812 0.2749 0.3440 0.6668 0.1879 0.3043 0.3898 0.5259 

<395µ67%"& 1.789.282 2.548.665 -0.629351 1.161.602 -0.603079 -1.144.989 -0.779538 0.507907 -1.711.685 4.139.672 1.578.424 -0.063714 

t – statistic 
0.722069 1.028.520 -0.253976 0.468767 -0.243374 -0.462063 -0.314584 0.204967 -0.690754 1.670.574 0.636976 -0.036362 

'%()*+,-,) 
0.4723 0.3067 0.8001 0.6405 0.8083 0.6452 0.7539 0.8381 0.4916 0.0985 0.5259 0.9711 
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!"#$%$& 3' 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- -1.867.270 -1.632.193 2.892.436 5.901.503 -1.415.677 -0.605122 5.349.918 -0.623184 1.278.994 -1.761.859 -4.042.916 4.915.881 

t – statistic 
-0.547275 -0.356561 0.599442 1.223.055 -0.293391 -0.125408 1.108.742 -0.129152 0.265065 -0.365136 -0.837873 1.018.790 

>,$#)?"@"# 
0.5875 0.7234 0.5525 0.2290 0.7709 0.9009 0.2747 0.8979 0.7924 0.7171 0.4075 0.3149 

.%/&*+'&,*- 1.632.193 -3.499.462 4.524.629 7.533.695 0.216516 1.027.071 6.982.110 1.009.008 2.911.186 -0.129667 -2.410.724 6.548.074 

t – statistic 
0.356561 -1.146.712 0.988428 1.645.773 0.047299 0.224369 1.525.277 0.220423 0.635963 -0.028326 -0.526635 1.430.459 

>,$#)?"@"# 
0.7234 0.2589 0.3294 0.1083 0.9625 0.8237 0.1357 0.8268 0.5287 0.9776 0.6016 0.1610 

0'&",*- -2.892.436 -4.524.629 1.025.167 3.009.066 -4.308.113 -3.497.558 2.457.481 -3.515.621 -1.613.443 -4.654.296 -6.935.353 2.023.445 

t – statistic 
-0.599442 -0.988428 0.300464 0.623613 -0.892833 -0.724850 0.509300 -0.728593 -0.334377 -0.964578 -1.437.314 0.419348 

>,$#)?"@"# 
0.5525 0.3294 0.7655 0.5367 0.3777 0.4731 0.6136 0.4708 0.7400 0.3410 0.1590 0.6774 

12&34,*- -5.901.503 -7.533.695 -3.009.066 4.034.233 -7.317.180 -6.506.625 -0.551585 -6.524.687 -4.622.509 -7.663.362 -9.944.419 -0.985622 

t – statistic 
-1.223.055 -1.645.773 -0.623613 1.182.386 -1.516.446 -1.348.463 -0.114313 -1.352.206 -0.957990 -1.588.190 -2.060.927 -0.204265 

>,$#)?"@"# 
0.2290 0.1083 0.5367 0.2446 0.1379 0.1857 0.9096 0.1845 0.3443 0.1208 0.0464 0.8393 

0',*- 1.415.677 -0.216516 4.308.113 7.317.180 -3.282.947 0.810555 6.765.595 0.792493 2.694.671 -0.346182 -2.627.239 6.331.558 

t – statistic 
0.293391 -0.047299 0.892833 1.516.446 -0.962193 0.167983 1.402.133 0.164240 0.558456 -0.071744 -0.544481 1.312.181 

>,$#)?"@"# 
0.7709 0.9625 0.3777 0.1379 0.3422 0.8675 0.1692 0.8704 0.5799 0.9432 0.5894 0.1975 

(*5),*- 0.605122 -1.027.071 3.497.558 6.506.625 -0.810555 -2.472.391 5.955.039 -0.018062 1.884.115 -1.156.738 -3.437.794 5.521.003 

t – statistic 
0.125408 -0.224369 0.724850 1.348.463 -0.167983 -0.724629 1.234.150 -0.003743 0.390473 -0.239728 -0.712464 1.144.198 

>,$#)?"@"# 
0.9009 0.8237 0.4731 0.1857 0.8675 0.4732 0.2249 0.9970 0.6984 0.8119 0.4806 0.2599 
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!"#$%"& -5.349.918 -6.982.110 -2.457.481 0.551585 -6.765.595 -5.955.039 3.482.648 -5.973.102 -4.070.924 -7.111.777 -9.392.834 -0.434037 

t – statistic 
-1.108.742 -1.525.277 -0.509300 0.114313 -1.402.133 -1.234.150 1.020.723 -1.237.893 -0.843677 -1.473.877 -1.946.614 -0.089952 

'%()*+,-,) 
0.2747 0.1357 0.6136 0.9096 0.1692 0.2249 0.3140 0.2236 0.4043 0.1490 0.0592 0.9288 

.#/"01,"& 0.623184 -1.009.008 3.515.621 6.524.687 -0.792493 0.018062 5.973.102 -2.490.454 1.902.178 -1.138.675 -3.419.732 5.539.065 

t – statistic 
0.129152 -0.220423 0.728593 1.352.206 -0.164240 0.003743 1.237.893 -0.729922 0.394216 -0.235984 -0.708721 1.147.941 

'%()*+,-,) 
0.8979 0.8268 0.4708 0.1845 0.8704 0.9970 0.2236 0.4700 0.6957 0.8147 0.4829 0.2584 

234,5µ67%"& -1.278.994 -2.911.186 1.613.443 4.622.509 -2.694.671 -1.884.115 4.070.924 -1.902.178 -0.588276 -3.040.853 -5.321.910 3.636.887 

t – statistic 
-0.265065 -0.635963 0.334377 0.957990 -0.558456 -0.390473 0.843677 -0.394216 -0.172417 -0.630200 -1.102.937 0.753725 

'%()*+,-,) 
0.7924 0.5287 0.7400 0.3443 0.5799 0.6984 0.4043 0.6957 0.8640 0.5324 0.2772 0.4558 

89,:67%"& 1.761.859 0.129667 4.654.296 7.663.362 0.346182 1.156.738 7.111.777 1.138.675 3.040.853 -3.629.129 -2.281.057 6.677.740 

t – statistic 
0.365136 0.028326 0.964578 1.588.190 0.071744 0.239728 1.473.877 0.235984 0.630200 -1.063.655 -0.472737 1.383.926 

'%()*+,-,) 
0.7171 0.9776 0.3410 0.1208 0.9432 0.8119 0.1490 0.8147 0.5324 0.2944 0.6392 0.1747 

;"5µ67%"& 4.042.916 2.410.724 6.935.353 9.944.419 2.627.239 3.437.794 9.392.834 3.419.732 5.321.910 2.281.057 -5.910.186 8.958.797 

t – statistic 
0.837873 0.526635 1.437.314 2.060.927 0.544481 0.712464 1.946.614 0.708721 1.102.937 0.472737 -1.732.205 1.856.662 

'%()*+,-,) 
0.4075 0.6016 0.1590 0.0464 0.5894 0.4806 0.0592 0.4829 0.2772 0.6392 0.0916 0.0713 

<395µ67%"& -4.915.881 -6.548.074 -2.023.445 0.985622 -6.331.558 -5.521.003 0.434037 -5.539.065 -3.636.887 -6.677.740 -8.958.797 3.048.611 

t – statistic 
-1.018.790 -1.430.459 -0.419348 0.204265 -1.312.181 -1.144.198 0.089952 -1.147.941 -0.753725 -1.383.926 -1.856.662 0.893512 

'%()*+,-,) 
0.3149 0.1610 0.6774 0.8393 0.1975 0.2599 0.9288 0.2584 0.4558 0.1747 0.0713 0.3774 
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!"#$%$& 4$ 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- -1.059.214 0.316105 1.551.213 5.400.580 0.704490 0.222864 1.069.412 -1.880.291 -3.446.703 4.094.900 2.051.609 2.653.447 

t – statistic 
-0.563648 0.118943 0.571895 1.991.064 0.259729 0.082165 0.394266 -0.693218 -1.270.716 1.509.691 0.756379 0.978262 

>,$#)?"@"# 
0.5739 0.9055 0.5684 0.0485 0.7955 0.9346 0.6940 0.4894 0.2060 0.1335 0.4507 0.3297 

.%/&*+'&,*- -0.316105 -0.743109 1.235.108 5.084.475 0.388385 -0.093240 0.753308 -2.196.395 -3.762.807 3.778.795 1.735.505 2.337.343 

t – statistic 
-0.118943 -0.395437 0.455355 1.874.523 0.143188 -0.034375 0.277726 -0.809758 -1.387.256 1.393.151 0.639839 0.861722 

>,$#)?"@"# 
0.9055 0.6931 0.6496 0.0630 0.8864 0.9726 0.7817 0.4195 0.1677 0.1659 0.5234 0.3904 

0'&",*- -1.551.213 -1.235.108 0.491999 3.849.367 -0.846723 -1.328.349 -0.481801 -3.431.504 -4.997.916 2.543.687 0.500396 1.102.234 

t – statistic 
-0.571895 -0.455355 0.251540 1.391.609 -0.306104 -0.480220 -0.174179 -1.240.545 -1.806.829 0.919585 0.180901 0.398476 

>,$#)?"@"# 
0.5684 0.6496 0.8018 0.1663 0.7600 0.6319 0.8620 0.2169 0.0730 0.3594 0.8567 0.6909 

12&34,*- -5.400.580 -5.084.475 -3.849.367 4.341.366 -4.696.090 -5.177.716 -4.331.168 -7.280.871 -8.847.283 -1.305.680 -3.348.971 -2.747.133 

t – statistic 
-1.991.064 -1.874.523 -1.391.609 2.219.573 -1.697.714 -1.871.829 -1.565.788 -2.632.154 -3.198.438 -0.472025 -1.210.708 -0.993134 

>,$#)?"@"# 
0.0485 0.0630 0.1663 0.0281 0.0919 0.0634 0.1198 0.0095 0.0017 0.6377 0.2281 0.3224 

0',*- -0.704490 -0.388385 0.846723 4.696.090 -0.354724 -0.481626 0.364922 -2.584.781 -4.151.193 3.390.410 1.347.119 1.948.957 

t – statistic 
-0.259729 -0.143188 0.306104 1.697.714 -0.181357 -0.174116 0.131925 -0.934441 -1.500.724 1.225.689 0.487006 0.704580 

>,$#)?"@"# 
0.7955 0.8864 0.7600 0.0919 0.8564 0.8620 0.8952 0.3518 0.1358 0.2225 0.6270 0.4823 

(*5),*- -0.222864 0.093240 1.328.349 5.177.716 0.481626 -0.836350 0.846548 -2.103.155 -3.669.567 3.872.036 1.828.745 2.430.583 

t – statistic 
-0.082165 0.034375 0.480220 1.871.829 0.174116 -0.427593 0.306041 -0.760325 -1.326.609 1.399.805 0.661121 0.878696 

>,$#)?"@"# 
0.9346 0.9726 0.6319 0.0634 0.8620 0.6696 0.7600 0.4484 0.1869 0.1639 0.5097 0.3811 
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!"#$%"& -1.069.412 -0.753308 0.481801 4.331.168 -0.364922 -0.846548 0.010198 -2.949.703 -4.516.115 3.025.488 0.982197 1.584.035 

t – statistic 
-0.394266 -0.277726 0.174179 1.565.788 -0.131925 -0.306041 0.005214 -1.066.366 -1.632.650 1.093.764 0.355080 0.572655 

'%()*+,-,) 
0.6940 0.7817 0.8620 0.1198 0.8952 0.7600 0.9958 0.2882 0.1049 0.2760 0.7231 0.5678 

.#/"01,"& 1.880.291 2.196.395 3.431.504 7.280.871 2.584.781 2.103.155 2.949.703 -2.939.505 -1.566.412 5.975.190 3.931.900 4.533.738 

t – statistic 
0.693218 0.809758 1.240.545 2.632.154 0.934441 0.760325 1.066.366 -1.502.855 -0.566284 2.160.130 1.421.446 1.639.021 

'%()*+,-,) 
0.4894 0.4195 0.2169 0.0095 0.3518 0.4484 0.2882 0.1352 0.5721 0.0325 0.1575 0.1036 

234,5µ67%"& 3.446.703 3.762.807 4.997.916 8.847.283 4.151.193 3.669.567 4.516.115 1.566.412 -4.505.917 7.541.603 5.498.312 6.100.150 

t – statistic 
1.270.716 1.387.256 1.806.829 3.198.438 1.500.724 1.326.609 1.632.650 0.566284 -2.303.702 2.726.413 1.987.730 2.205.305 

'%()*+,-,) 
0.2060 0.1677 0.0730 0.0017 0.1358 0.1869 0.1049 0.5721 0.0228 0.0073 0.0489 0.0291 

89,:67%"& -4.094.900 -3.778.795 -2.543.687 1.305.680 -3.390.410 -3.872.036 -3.025.488 -5.975.190 -7.541.603 3.035.686 -2.043.291 -1.441.453 

t – statistic 
-1.509.691 -1.393.151 -0.919585 0.472025 -1.225.689 -1.399.805 -1.093.764 -2.160.130 -2.726.413 1.552.029 -0.738683 -0.521109 

'%()*+,-,) 
0.1335 0.1659 0.3594 0.6377 0.2225 0.1639 0.2760 0.0325 0.0073 0.1230 0.4614 0.6032 

;"5µ67%"& -2.051.609 -1.735.505 -0.500396 3.348.971 -1.347.119 -1.828.745 -0.982197 -3.931.900 -5.498.312 2.043.291 0.992395 0.601838 

t – statistic 
-0.756379 -0.639839 -0.180901 1.210.708 -0.487006 -0.661121 -0.355080 -1.421.446 -1.987.730 0.738683 0.507373 0.217574 

'%()*+,-,) 
0.4507 0.5234 0.8567 0.2281 0.6270 0.5097 0.7231 0.1575 0.0489 0.4614 0.6127 0.8281 

<395µ67%"& -2.653.447 -2.337.343 -1.102.234 2.747.133 -1.948.957 -2.430.583 -1.584.035 -4.533.738 -6.100.150 1.441.453 -0.601838 1.594.233 

t – statistic 
-0.978262 -0.861722 -0.398476 0.993134 -0.704580 -0.878696 -0.572655 -1.639.021 -2.205.305 0.521109 -0.217574 0.815070 

'%()*+,-,) 
0.3297 0.3904 0.6909 0.3224 0.4823 0.3811 0.5678 0.1036 0.0291 0.6032 0.8281 0.4165 
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!"#$%$& 4' 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- 0.937977 -1.504.309 -1.337.177 2.092.796 -1.447.863 -0.740636 -2.335.610 -2.418.033 -6.960.548 4.054.431 0.841116 0.348978 

t – statistic 
0.401762 -0.455616 -0.404996 0.633854 -0.438520 -0.224319 -0.707396 -0.732360 -2.108.170 1.227.983 0.254752 0.105696 

>,$#)?"@"# 
0.6889 0.6498 0.6865 0.5279 0.6621 0.8231 0.4813 0.4660 0.0380 0.2229 0.7995 0.9161 

.%/&*+'&,*- 1.504.309 -0.566333 0.167132 3.597.106 0.056446 0.763673 -0.831301 -0.913724 -5.456.239 5.558.740 2.345.425 1.853.287 

t – statistic 
0.455616 -0.242577 0.050620 1.089.470 0.017096 0.231297 -0.251780 -0.276743 -1.652.554 1.683.599 0.710369 0.561313 

>,$#)?"@"# 
0.6498 0.8089 0.9597 0.2791 0.9864 0.8176 0.8018 0.7827 0.1022 0.0960 0.4794 0.5761 

0'&",*- -1.882.119 1.315.786 -1.825.672 -1.118.445 -2.713.420 -2.795.842 -7.338.358 3.676.622 0.463306 -0.028832 -1.882.119 1.315.786 

t – statistic 
-0.657925 0.796664 -0.638193 -0.390971 -0.948520 -0.977332 -2.565.242 1.285.223 0.161956 -0.010079 -0.657925 0.796664 

>,$#)?"@"# 
0.5124 0.4279 0.5251 0.6968 0.3456 0.3312 0.0121 0.2022 0.8717 0.9920 0.5124 0.4279 

12&34,*- -2.092.796 -3.597.106 -3.429.974 3.030.773 -3.540.659 -2.833.432 -4.428.406 -4.510.829 -9.053.345 1.961.635 -1.251.681 -1.743.819 

t – statistic 
-0.633854 -1.089.470 -1.038.851 1.298.167 -1.072.374 -0.858174 -1.341.250 -1.366.214 -2.742.025 0.594129 -0.379102 -0.528158 

>,$#)?"@"# 
0.5279 0.2791 0.3019 0.1978 0.2866 0.3932 0.1835 0.1755 0.0075 0.5540 0.7056 0.5988 

0',*- 1.447.863 -0.056446 0.110686 3.540.659 -0.509886 0.707227 -0.887747 -0.970170 -5.512.686 5.502.294 2.288.978 1.796.841 

t – statistic 
0.438520 -0.017096 0.033524 1.072.374 -0.218399 0.214201 -0.268876 -0.293839 -1.669.650 1.666.503 0.693272 0.544217 

>,$#)?"@"# 
0.6621 0.9864 0.9733 0.2866 0.8276 0.8309 0.7887 0.7696 0.0987 0.0993 0.4901 0.5877 

(*5),*- 0.740636 -0.763673 -0.596541 2.833.432 -0.707227 0.197341 -1.594.974 -1.677.397 -6.219.912 4.795.067 1.581.751 1.089.614 

t – statistic 
0.224319 -0.231297 -0.180677 0.858174 -0.214201 0.084527 -0.483077 -0.508040 -1.883.851 1.452.302 0.479072 0.330016 

>,$#)?"@"# 
0.8231 0.8176 0.8571 0.3932 0.8309 0.9328 0.6303 0.6128 0.0630 0.1501 0.6331 0.7422 
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!"#$%"& 2.335.610 0.831301 0.998433 4.428.406 0.887747 1.594.974 -1.397.633 -0.082423 -4.624.938 6.390.041 3.176.726 2.684.588 

t – statistic 
0.707396 0.251780 0.302400 1.341.250 0.268876 0.483077 -0.598647 -0.024964 -1.400.774 1.935.379 0.962148 0.813092 

'%()*+,-,) 
0.4813 0.8018 0.7631 0.1835 0.7887 0.6303 0.5510 0.9801 0.1650 0.0563 0.3387 0.4185 

.#/"01,"& 2.418.033 0.913724 1.080.856 4.510.829 0.970170 1.677.397 0.082423 -1.480.056 -4.542.516 6.472.464 3.259.148 2.767.011 

t – statistic 
0.732360 0.276743 0.327363 1.366.214 0.293839 0.508040 0.024964 -0.633951 -1.375.811 1.960.342 0.987112 0.838056 

'%()*+,-,) 
0.4660 0.7827 0.7442 0.1755 0.7696 0.6128 0.9801 0.5278 0.1725 0.0533 0.3264 0.4044 

234,5µ67%"& 6.960.548 5.456.239 5.623.371 9.053.345 5.512.686 6.219.912 4.624.938 4.542.516 -6.022.572 1.101.498 7.801.664 7.309.526 

t – statistic 
2.108.170 1.652.554 1.703.174 2.742.025 1.669.650 1.883.851 1.400.774 1.375.811 -2.579.641 3.336.153 2.362.923 2.213.867 

'%()*+,-,) 
0.0380 0.1022 0.0922 0.0075 0.0987 0.0630 0.1650 0.1725 0.0116 0.0013 0.0204 0.0295 

89,:67%"& -4.054.431 -5.558.740 -5.391.608 -1.961.635 -5.502.294 -4.795.067 -6.390.041 -6.472.464 -1.101.498 4.992.408 -3.213.316 -3.705.453 

t – statistic 
-1.227.983 -1.683.599 -1.632.979 -0.594129 -1.666.503 -1.452.302 -1.935.379 -1.960.342 -3.336.153 2.138.392 -0.973230 -1.122.286 

'%()*+,-,) 
0.2229 0.0960 0.1062 0.5540 0.0993 0.1501 0.0563 0.0533 0.0013 0.0354 0.3332 0.2649 

;"5µ67%"& -0.841116 -2.345.425 -2.178.293 1.251.681 -2.288.978 -1.581.751 -3.176.726 -3.259.148 -7.801.664 3.213.316 1.779.092 -0.492138 

t – statistic 
-0.254752 -0.710369 -0.659749 0.379102 -0.693272 -0.479072 -0.962148 -0.987112 -2.362.923 0.973230 0.762036 -0.149056 

'%()*+,-,) 
0.7995 0.4794 0.5112 0.7056 0.4901 0.6331 0.3387 0.3264 0.0204 0.3332 0.4482 0.8819 

<395µ67%"& -0.348978 -1.853.287 -1.686.155 1.743.819 -1.796.841 -1.089.614 -2.684.588 -2.767.011 -7.309.526 3.705.453 0.492138 1.286.954 

t – statistic 
-0.105696 -0.561313 -0.510693 0.528158 -0.544217 -0.330016 -0.813092 -0.838056 -2.213.867 1.122.286 0.149056 0.551240 

'%()*+,-,) 
0.9161 0.5761 0.6109 0.5988 0.5877 0.7422 0.4185 0.4044 0.0295 0.2649 0.8819 0.5829 
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!"#$%$& 4' 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- -4.254.715 3.228.762 6.529.112 1.121.727 4.210.315 1.350.983 7.080.576 -1.603.687 2.782.107 3.376.956 3.673.715 6.463.505 

t – statistic 
-1.293.431 0.694055 1.323.231 2.273.362 0.853289 0.273799 1.434.994 -0.325013 0.563839 0.684395 0.744538 1.309.935 

>,$#)?"@"# 
0.2037 0.4919 0.1937 0.0287 0.3988 0.7857 0.1595 0.7470 0.5762 0.4979 0.4611 0.1981 

.%/&*+'&,*- -3.228.762 -1.025.953 3.300.350 7.988.504 0.981553 -1.877.779 3.851.814 -4.832.449 -0.446655 0.148194 0.444953 3.234.743 

t – statistic 
-0.694055 -0.311889 0.668870 1.619.001 0.198928 -0.380563 0.780633 -0.979375 -0.090522 0.030034 0.090177 0.655574 

>,$#)?"@"# 
0.4919 0.7568 0.5076 0.1137 0.8434 0.7056 0.4399 0.3336 0.9283 0.9762 0.9286 0.5160 

0'&",*- -6.529.112 -3.300.350 2.274.398 4.688.154 -2.318.798 -5.178.129 0.551463 -8.132.800 -3.747.005 -3.152.156 -2.855.397 -0.065607 

t – statistic 
-1.323.231 -0.668870 0.618421 0.901373 -0.445826 -0.995579 0.106028 -1.563.662 -0.720422 -0.606053 -0.548996 -0.012614 

>,$#)?"@"# 
0.1937 0.5076 0.5400 0.3731 0.6583 0.3258 0.9161 0.1262 0.4757 0.5481 0.5862 0.9900 

12&34,*- -1.121.727 -7.988.504 -4.688.154 6.962.552 -7.006.952 -9.866.283 -4.136.691 -1.282.095 -8.435.159 -7.840.310 -7.543.551 -4.753.761 

t – statistic 
-2.273.362 -1.619.001 -0.901373 1.893.156 -1.347.200 -1.896.953 -0.795346 -2.465.036 -1.621.796 -1.507.427 -1.450.370 -0.913988 

>,$#)?"@"# 
0.0287 0.1137 0.3731 0.0660 0.1859 0.0655 0.4314 0.0183 0.1131 0.1400 0.1552 0.3665 

0',*- -4.210.315 -0.981553 2.318.798 7.006.952 -0.044400 -2.859.331 2.870.261 -5.814.002 -1.428.208 -0.833359 -0.536599 2.253.190 

t – statistic 
-0.853289 -0.198928 0.445826 1.347.200 -0.012073 -0.549753 0.551854 -1.117.836 -0.274596 -0.160227 -0.103170 0.433212 

>,$#)?"@"# 
0.3988 0.8434 0.6583 0.1859 0.9904 0.5857 0.5843 0.2707 0.7851 0.8736 0.9184 0.6673 

(*5),*- -1.350.983 1.877.779 5.178.129 9.866.283 2.859.331 -2.903.731 5.729.592 -2.954.671 1.431.124 2.025.973 2.322.732 5.112.522 

t – statistic 
-0.273799 0.380563 0.995579 1.896.953 0.549753 -0.789540 1.101.607 -0.568083 0.275157 0.389526 0.446583 0.982965 

>,$#)?"@"# 
0.7857 0.7056 0.3258 0.0655 0.5857 0.4347 0.2776 0.5733 0.7847 0.6991 0.6577 0.3318 



21 

 

!"#$%"& -7.080.576 -3.851.814 -0.551463 4.136.691 -2.870.261 -5.729.592 2.825.861 -8.684.263 -4.298.468 -3.703.620 -3.406.860 -0.617071 

t – statistic 
-1.434.994 -0.780633 -0.106028 0.795346 -0.551854 -1.101.607 0.768367 -1.669.690 -0.826450 -0.712081 -0.655024 -0.118642 

'%()*+,-,) 
0.1595 0.4399 0.9161 0.4314 0.5843 0.2776 0.4470 0.1032 0.4137 0.4808 0.5164 0.9062 

.#/"01,"& 1.603.687 4.832.449 8.132.800 1.282.095 5.814.002 2.954.671 8.684.263 -5.858.402 4.385.794 4.980.643 5.277.403 8.067.192 

t – statistic 
0.325013 0.979375 1.563.662 2.465.036 1.117.836 0.568083 1.669.690 -1.592.931 0.843240 0.957609 1.014.666 1.551.048 

'%()*+,-,) 
0.7470 0.3336 0.1262 0.0183 0.2707 0.5733 0.1032 0.1195 0.4044 0.3443 0.3167 0.1292 

234,5µ67%"& -2.782.107 0.446655 3.747.005 8.435.159 1.428.208 -1.431.124 4.298.468 -4.385.794 -1.472.607 0.594849 0.891608 3.681.398 

t – statistic 
-0.563839 0.090522 0.720422 1.621.796 0.274596 -0.275157 0.826450 -0.843240 -0.400410 0.114369 0.171426 0.707808 

'%()*+,-,) 
0.5762 0.9283 0.4757 0.1131 0.7851 0.7847 0.4137 0.4044 0.6911 0.9095 0.8648 0.4834 

89,:67%"& -3.376.956 -0.148194 3.152.156 7.840.310 0.833359 -2.025.973 3.703.620 -4.980.643 -0.594849 -0.877759 0.296759 3.086.549 

t – statistic 
-0.684395 -0.030034 0.606053 1.507.427 0.160227 -0.389526 0.712081 -0.957609 -0.114369 -0.238667 0.057057 0.593439 

'%()*+,-,) 
0.4979 0.9762 0.5481 0.1400 0.8736 0.6991 0.4808 0.3443 0.9095 0.8126 0.9548 0.5564 

;"5µ67%"& -3.673.715 -0.444953 2.855.397 7.543.551 0.536599 -2.322.732 3.406.860 -5.277.403 -0.891608 -0.296759 -0.580999 2.789.790 

t – statistic 
-0.744538 -0.090177 0.548996 1.450.370 0.103170 -0.446583 0.655024 -1.014.666 -0.171426 -0.057057 -0.157977 0.536382 

'%()*+,-,) 
0.4611 0.9286 0.5862 0.1552 0.9184 0.6577 0.5164 0.3167 0.8648 0.9548 0.8753 0.5948 

<395µ67%"& -6.463.505 -3.234.743 0.065607 4.753.761 -2.253.190 -5.112.522 0.617071 -8.067.192 -3.681.398 -3.086.549 -2.789.790 2.208.790 

t – statistic 
-1.309.935 -0.655574 0.012614 0.913988 -0.433212 -0.982965 0.118642 -1.551.048 -0.707808 -0.593439 -0.536382 0.600582 

'%()*+,-,) 
0.1981 0.5160 0.9900 0.3665 0.6673 0.3318 0.9062 0.1292 0.4834 0.5564 0.5948 0.5517 
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!"#$%$& 5$ 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- -2.897.022 2.881.526 3.484.577 5.153.888 2.395.070 0.848432 3.003.125 3.170.228 0.554781 4.538.212 2.758.957 4.836.702 

t – statistic 
-2.468.593 1.736.222 2.057.162 3.042.660 1.413.958 0.500882 1.772.931 1.871.582 0.327522 2.679.189 1.628.784 2.855.406 

>,$#)?"@"# 
0.0148 0.0848 0.0416 0.0028 0.1597 0.6173 0.0785 0.0634 0.7438 0.0083 0.1057 0.0050 

.%/&*+'&,*- -2.881.526 -0.015496 0.603051 2.272.362 -0.486456 -2.033.094 0.121599 0.288702 -2.326.745 1.656.687 -0.122569 1.955.177 

t – statistic 
-1.736.222 -0.013204 0.356018 1.341.517 -0.287185 -1.200.262 0.071788 0.170439 -1.373.622 0.978045 -0.072360 1.154.262 

>,$#)?"@"# 
0.0848 0.9895 0.7224 0.1820 0.7744 0.2322 0.9429 0.8649 0.1719 0.3298 0.9424 0.2504 

0'&",*- -3.484.577 -0.603051 0.587555 1.669.311 -1.089.507 -2.636.145 -0.481452 -0.314349 -2.929.796 1.053.636 -0.725620 1.352.126 

t – statistic 
-2.057.162 -0.356018 0.481022 0.966360 -0.630713 -1.526.058 -0.278711 -0.181976 -1.696.052 0.609947 -0.420060 0.782742 

>,$#)?"@"# 
0.0416 0.7224 0.6313 0.3356 0.5293 0.1294 0.7809 0.8559 0.0922 0.5429 0.6751 0.4352 

12&34,*- -5.153.888 -2.272.362 -1.669.311 2.256.866 -2.758.818 -4.305.456 -2.150.763 -1.983.660 -4.599.107 -0.615675 -2.394.931 -0.317186 

t – statistic 
-3.042.660 -1.341.517 -0.966360 1.847.662 -1.597.073 -2.492.418 -1.245.072 -1.148.336 -2.662.412 -0.356413 -1.386.420 -0.183618 

>,$#)?"@"# 
0.0028 0.1820 0.3356 0.0669 0.1126 0.0139 0.2153 0.2529 0.0087 0.7221 0.1679 0.8546 

0',*- -2.395.070 0.486456 1.089.507 2.758.818 -0.501952 -1.546.638 0.608055 0.775158 -1.840.289 2.143.143 0.363887 2.441.633 

t – statistic 
-1.413.958 0.287185 0.630713 1.597.073 -0.410941 -0.895345 0.352002 0.448737 -1.065.339 1.240.660 0.210654 1.413.456 

>,$#)?"@"# 
0.1597 0.7744 0.5293 0.1126 0.6818 0.3722 0.7254 0.6543 0.2886 0.2169 0.8335 0.1598 

(*5),*- -0.848432 2.033.094 2.636.145 4.305.456 1.546.638 -2.048.590 2.154.693 2.321.796 -0.293651 3.689.781 1.910.525 3.988.271 

t – statistic 
-0.500882 1.200.262 1.526.058 2.492.418 0.895345 -1.677.150 1.247.347 1.344.082 -0.169994 2.136.005 1.105.999 2.308.801 

>,$#)?"@"# 
0.6173 0.2322 0.1294 0.0139 0.3722 0.0958 0.2144 0.1812 0.8653 0.0345 0.2707 0.0225 
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!"#$%"& -3.003.125 -0.121599 0.481452 2.150.763 -0.608055 -2.154.693 0.106103 0.167103 -2.448.344 1.535.088 -0.244168 1.833.578 

t – statistic 
-1.772.931 -0.071788 0.278711 1.245.072 -0.352002 -1.247.347 0.086865 0.096736 -1.417.341 0.888659 -0.141348 1.061.454 

'%()*+,-,) 
0.0785 0.9429 0.7809 0.2153 0.7254 0.2144 0.9309 0.9231 0.1587 0.3758 0.8878 0.2904 

.#/"01,"& -3.170.228 -0.288702 0.314349 1.983.660 -0.775158 -2.321.796 -0.167103 0.273206 -2.615.447 1.367.984 -0.411271 1.666.474 

t – statistic 
-1.871.582 -0.170439 0.181976 1.148.336 -0.448737 -1.344.082 -0.096736 0.223670 -1.514.076 0.791923 -0.238084 0.964718 

'%()*+,-,) 
0.0634 0.8649 0.8559 0.2529 0.6543 0.1812 0.9231 0.8234 0.1324 0.4298 0.8122 0.3364 

234,5µ67%"& -0.554781 2.326.745 2.929.796 4.599.107 1.840.289 0.293651 2.448.344 2.615.447 -2.342.241 3.983.432 2.204.176 4.281.922 

t – statistic 
-0.327522 1.373.622 1.696.052 2.662.412 1.065.339 0.169994 1.417.341 1.514.076 -1.917.557 2.305.999 1.275.992 2.478.794 

'%()*+,-,) 
0.7438 0.1719 0.0922 0.0087 0.2886 0.8653 0.1587 0.1324 0.0573 0.0226 0.2042 0.0144 

89,:67%"& -4.538.212 -1.656.687 -1.053.636 0.615675 -2.143.143 -3.689.781 -1.535.088 -1.367.984 -3.983.432 1.641.191 -1.779.256 0.298490 

t – statistic 
-2.679.189 -0.978045 -0.609947 0.356413 -1.240.660 -2.136.005 -0.888659 -0.791923 -2.305.999 1.343.618 -1.030.007 0.172795 

'%()*+,-,) 
0.0083 0.3298 0.5429 0.7221 0.2169 0.0345 0.3758 0.4298 0.0226 0.1813 0.3049 0.8631 

;"5µ67%"& -2.758.957 0.122569 0.725620 2.394.931 -0.363887 -1.910.525 0.244168 0.411271 -2.204.176 1.779.256 -0.138065 2.077.745 

t – statistic 
-1.628.784 0.072360 0.420060 1.386.420 -0.210654 -1.105.999 0.141348 0.238084 -1.275.992 1.030.007 -0.113031 1.202.802 

'%()*+,-,) 
0.1057 0.9424 0.6751 0.1679 0.8335 0.2707 0.8878 0.8122 0.2042 0.3049 0.9102 0.2312 

<395µ67%"& -4.836.702 -1.955.177 -1.352.126 0.317186 -2.441.633 -3.988.271 -1.833.578 -1.666.474 -4.281.922 -0.298490 -2.077.745 1.939.681 

t – statistic 
-2.855.406 -1.154.262 -0.782742 0.183618 -1.413.456 -2.308.801 -1.061.454 -0.964718 -2.478.794 -0.172795 -1.202.802 1.587.987 

'%()*+,-,) 
0.0050 0.2504 0.4352 0.8546 0.1598 0.0225 0.2904 0.3364 0.0144 0.8631 0.2312 0.1146 
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!"#$%$& 5' 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- -2.343.362 2.229.294 2.750.413 3.884.182 2.172.236 1.437.664 1.411.965 2.471.736 -0.104301 5.184.584 2.452.626 3.345.723 

t – statistic 
-1.762.615 1.185.688 1.462.854 2.065.868 1.155.341 0.764646 0.750977 1.314.635 -0.055475 2.757.509 1.304.471 1.779.480 

>,$#)?"@"# 
0.0816 0.2391 0.1472 0.0419 0.2512 0.4466 0.4548 0.1922 0.9559 0.0071 0.1956 0.0788 

.%/&*+'&,*- -2.229.294 -0.114068 0.521119 1.654.889 -0.057058 -0.791630 -0.817329 0.242443 -2.333.595 2.955.290 0.223333 1.116.430 

t – statistic 
-1.185.688 -0.085799 0.277166 0.880181 -0.030347 -0.421042 -0.434710 0.128947 -1.241.162 1.571.821 0.118783 0.593792 

>,$#)?"@"# 
0.2391 0.9318 0.7823 0.3813 0.9759 0.6748 0.6649 0.8977 0.2180 0.1198 0.9057 0.5542 

0'&",*- -2.750.413 -0.521119 0.407051 1.133.769 -0.578177 -1.312.750 -1.338.448 -0.278677 -2.854.715 2.434.171 -0.297787 0.595310 

t – statistic 
-1.462.854 -0.277166 0.306173 0.603014 -0.307513 -0.698208 -0.711877 -0.148219 -1.518.329 1.294.655 -0.158383 0.316626 

>,$#)?"@"# 
0.1472 0.7823 0.7602 0.5481 0.7592 0.4870 0.4785 0.8825 0.1327 0.1990 0.8745 0.7523 

12&34,*- -3.884.182 -1.654.889 -1.133.769 1.540.821 -1.711.947 -2.446.519 -2.472.218 -1.412.446 -3.988.484 1.300.402 -1.431.556 -0.538459 

t – statistic 
-2.065.868 -0.880181 -0.603014 1.158.964 -0.910528 -1.301.223 -1.314.891 -0.751234 -2.121.343 0.691641 -0.761397 -0.286389 

>,$#)?"@"# 
0.0419 0.3813 0.5481 0.2498 0.3651 0.1967 0.1921 0.4546 0.0368 0.4911 0.4486 0.7753 

0',*- -2.172.236 0.057058 0.578177 1.711.947 -0.171126 -0.734572 -0.760271 0.299500 -2.276.537 3.012.348 0.280391 1.173.487 

t – statistic 
-1.155.341 0.030347 0.307513 0.910528 -0.128716 -0.390695 -0.404363 0.159294 -1.210.815 1.602.169 0.149130 0.624139 

>,$#)?"@"# 
0.2512 0.9759 0.7592 0.3651 0.8979 0.6970 0.6870 0.8738 0.2294 0.1129 0.8818 0.5342 

(*5),*- -1.437.664 0.791630 1.312.750 2.446.519 0.734572 -0.905698 -0.025699 1.034.073 -1.541.965 3.746.920 1.014.963 1.908.060 

t – statistic 
-0.764646 0.421042 0.698208 1.301.223 0.390695 -0.681242 -0.013668 0.549989 -0.820120 1.992.863 0.539825 1.014.834 

>,$#)?"@"# 
0.4466 0.6748 0.4870 0.1967 0.6970 0.4976 0.9891 0.5838 0.4145 0.0495 0.5907 0.3131 
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!"#$%"& -1.411.965 0.817329 1.338.448 2.472.218 0.760271 0.025699 -0.931397 1.059.771 -1.516.266 3.772.619 1.040.662 1.933.758 

t – statistic 
-0.750977 0.434710 0.711877 1.314.891 0.404363 0.013668 -0.700572 0.563657 -0.806452 2.006.532 0.553494 1.028.502 

'%()*+,-,) 
0.4548 0.6649 0.4785 0.1921 0.6870 0.9891 0.4855 0.5745 0.4223 0.0480 0.5814 0.3067 

.#/"01,"& -2.471.736 -0.242443 0.278677 1.412.446 -0.299500 -1.034.073 -1.059.771 0.128374 -2.576.038 2.712.848 -0.019110 0.873987 

t – statistic 
-1.314.635 -0.128947 0.148219 0.751234 -0.159294 -0.549989 -0.563657 0.096560 -1.370.109 1.442.874 -0.010164 0.464845 

'%()*+,-,) 
0.1922 0.8977 0.8825 0.4546 0.8738 0.5838 0.5745 0.9233 0.1743 0.1528 0.9919 0.6432 

234,5µ67%"& 0.104301 2.333.595 2.854.715 3.988.484 2.276.537 1.541.965 1.516.266 2.576.038 -2.447.663 5.288.885 2.556.928 3.450.025 

t – statistic 
0.055475 1.241.162 1.518.329 2.121.343 1.210.815 0.820120 0.806452 1.370.109 -1.841.068 2.812.984 1.359.946 1.834.954 

'%()*+,-,) 
0.9559 0.2180 0.1327 0.0368 0.2294 0.4145 0.4223 0.1743 0.0691 0.0061 0.1775 0.0701 

89,:67%"& -5.184.584 -2.955.290 -2.434.171 -1.300.402 -3.012.348 -3.746.920 -3.772.619 -2.712.848 -5.288.885 2.841.222 -2.731.957 -1.838.861 

t – statistic 
-2.757.509 -1.571.821 -1.294.655 -0.691641 -1.602.169 -1.992.863 -2.006.532 -1.442.874 -2.812.984 2.137.092 -1.453.038 -0.978029 

'%()*+,-,) 
0.0071 0.1198 0.1990 0.4911 0.1129 0.0495 0.0480 0.1528 0.0061 0.0355 0.1499 0.3309 

;"5µ67%"& -2.452.626 -0.223333 0.297787 1.431.556 -0.280391 -1.014.963 -1.040.662 0.019110 -2.556.928 2.731.957 0.109265 0.893097 

t – statistic 
-1.304.471 -0.118783 0.158383 0.761397 -0.149130 -0.539825 -0.553494 0.010164 -1.359.946 1.453.038 0.082186 0.475009 

'%()*+,-,) 
0.1956 0.9057 0.8745 0.4486 0.8818 0.5907 0.5814 0.9919 0.1775 0.1499 0.9347 0.6360 

<395µ67%"& -3.345.723 -1.116.430 -0.595310 0.538459 -1.173.487 -1.908.060 -1.933.758 -0.873987 -3.450.025 1.838.861 -0.893097 1.002.361 

t – statistic 
-1.779.480 -0.593792 -0.316626 0.286389 -0.624139 -1.014.834 -1.028.502 -0.464845 -1.834.954 0.978029 -0.475009 0.753950 

'%()*+,-,) 
0.0788 0.5542 0.7523 0.7753 0.5342 0.3131 0.3067 0.6432 0.0701 0.3309 0.6360 0.4530 
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!"#$%$& 5' 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- -3.782.877 3.925.096 4.731.439 7.471.834 2.619.273 -0.551496 5.963.980 4.345.747 1.651.481 3.024.005 3.150.153 7.597.196 

t – statistic 
-1.591.105 1.167.379 1.326.718 2.095.138 0.734457 -0.154642 1.672.329 1.218.568 0.463083 0.847945 0.883318 2.130.290 

>,$#)?"@"# 
0.1199 0.2503 0.1925 0.0429 0.4672 0.8779 0.1027 0.2305 0.6459 0.4018 0.3826 0.0397 

.%/&*+'&,*- -3.925.096 0.142220 0.806343 3.546.738 -1.305.824 -4.476.592 2.038.884 0.420651 -2.273.615 -0.901091 -0.774943 3.672.100 

t – statistic 
-1.167.379 0.059819 0.226102 0.994522 -0.366159 -1.255.258 0.571713 0.117952 -0.637533 -0.252670 -0.217298 1.029.674 

>,$#)?"@"# 
0.2503 0.9526 0.8223 0.3263 0.7163 0.2170 0.5709 0.9067 0.5276 0.8019 0.8291 0.3097 

0'&",*- -4.731.439 -0.806343 0.948562 2.740.396 -2.112.166 -5.282.935 1.232.541 -0.385692 -3.079.958 -1.707.434 -1.581.286 2.865.757 

t – statistic 
-1.326.718 -0.226102 0.356851 0.728987 -0.561869 -1.405.342 0.327875 -0.102600 -0.819316 -0.454204 -0.420646 0.762335 

>,$#)?"@"# 
0.1925 0.8223 0.7232 0.4705 0.5775 0.1680 0.7448 0.9188 0.4177 0.6523 0.6764 0.4506 

12&34,*- -7.471.834 -3.546.738 -2.740.396 3.688.958 -4.852.562 -8.023.331 -1.507.854 -3.126.087 -5.820.354 -4.447.829 -4.321.681 0.125362 

t – statistic 
-2.095.138 -0.994522 -0.728987 1.387.795 -1.290.856 -2.134.329 -0.401112 -0.831587 -1.548.303 -1.183.191 -1.149.633 0.033348 

>,$#)?"@"# 
0.0429 0.3263 0.4705 0.1733 0.2046 0.0393 0.6906 0.4108 0.1298 0.2441 0.2575 0.9736 

0',*- -2.619.273 1.305.824 2.112.166 4.852.562 -1.163.604 -3.170.769 3.344.708 1.726.475 -0.967792 0.404733 0.530881 4.977.924 

t – statistic 
-0.734457 0.366159 0.561869 1.290.856 -0.437751 -0.843473 0.889744 0.459269 -0.257447 0.107665 0.141222 1.324.204 

>,$#)?"@"# 
0.4672 0.7163 0.5775 0.2046 0.6640 0.4042 0.3792 0.6487 0.7982 0.9148 0.8884 0.1933 

(*5),*- 0.551496 4.476.592 5.282.935 8.023.331 3.170.769 -4.334.373 6.515.477 4.897.243 2.202.977 3.575.501 3.701.649 8.148.692 

t – statistic 
0.154642 1.255.258 1.405.342 2.134.329 0.843473 -1.630.602 1.733.217 1.302.742 0.586026 0.951138 0.984696 2.167.677 

>,$#)?"@"# 
0.8779 0.2170 0.1680 0.0393 0.4042 0.1112 0.0912 0.2005 0.5613 0.3475 0.3310 0.0365 
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!"#$%"& -5.963.980 -2.038.884 -1.232.541 1.507.854 -3.344.708 -6.515.477 2.181.104 -1.618.233 -4.312.500 -2.939.975 -2.813.827 1.633.216 

t – statistic 
-1.672.329 -0.571713 -0.327875 0.401112 -0.889744 -1.733.217 0.820537 -0.430475 -1.147.191 -0.782079 -0.748521 0.434460 

'%()*+,-,) 
0.1027 0.5709 0.7448 0.6906 0.3792 0.0912 0.4170 0.6693 0.2585 0.4390 0.4588 0.6664 

.#/"01,"& -4.345.747 -0.420651 0.385692 3.126.087 -1.726.475 -4.897.243 1.618.233 0.562870 -2.694.266 -1.321.742 -1.195.594 3.251.449 

t – statistic 
-1.218.568 -0.117952 0.102600 0.831587 -0.459269 -1.302.742 0.430475 0.211753 -0.716716 -0.351604 -0.318046 0.864935 

'%()*+,-,) 
0.2305 0.9067 0.9188 0.4108 0.6487 0.2005 0.6693 0.8334 0.4779 0.7271 0.7522 0.3925 

234,5µ67%"& -1.651.481 2.273.615 3.079.958 5.820.354 0.967792 -2.202.977 4.312.500 2.694.266 -2.131.396 1.372.524 1.498.673 5.945.715 

t – statistic 
-0.463083 0.637533 0.819316 1.548.303 0.257447 -0.586026 1.147.191 0.716716 -0.801836 0.365112 0.398670 1.581.651 

'%()*+,-,) 
0.6459 0.5276 0.4177 0.1298 0.7982 0.5613 0.2585 0.4779 0.4276 0.7171 0.6924 0.1220 

89,:67%"& -3.024.005 0.901091 1.707.434 4.447.829 -0.404733 -3.575.501 2.939.975 1.321.742 -1.372.524 -0.758872 0.126148 4.573.191 

t – statistic 
-0.847945 0.252670 0.454204 1.183.191 -0.107665 -0.951138 0.782079 0.351604 -0.365112 -0.285489 0.033557 1.216.539 

'%()*+,-,) 
0.4018 0.8019 0.6523 0.2441 0.9148 0.3475 0.4390 0.7271 0.7171 0.7768 0.9734 0.2313 

;"5µ67%"& -3.150.153 0.774943 1.581.286 4.321.681 -0.530881 -3.701.649 2.813.827 1.195.594 -1.498.673 -0.126148 -0.632723 4.447.043 

t – statistic 
-0.883318 0.217298 0.420646 1.149.633 -0.141222 -0.984696 0.748521 0.318046 -0.398670 -0.033557 -0.238032 1.182.982 

'%()*+,-,) 
0.3826 0.8291 0.6764 0.2575 0.8884 0.3310 0.4588 0.7522 0.6924 0.9734 0.8131 0.2442 

<395µ67%"& -7.597.196 -3.672.100 -2.865.757 -0.125362 -4.977.924 -8.148.692 -1.633.216 -3.251.449 -5.945.715 -4.573.191 -4.447.043 3.814.320 

t – statistic 
-2.130.290 -1.029.674 -0.762335 -0.033348 -1.324.204 -2.167.677 -0.434460 -0.864935 -1.581.651 -1.216.539 -1.182.982 1.434.956 

'%()*+,-,) 
0.0397 0.3097 0.4506 0.9736 0.1933 0.0365 0.6664 0.3925 0.1220 0.2313 0.2442 0.1595 
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!"#$%$& 6$ 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- 0.102391 0.735461 -0.209730 0.943863 -0.099907 -2.074.448 -1.536.369 -0.400310 -1.773.833 -0.046715 0.020300 1.333.166 

t – statistic 
0.066945 0.340016 -0.095003 0.427548 -0.045256 -0.939677 -0.695940 -0.181331 -0.803505 -0.021161 0.009196 0.603893 

>,$#)?"@"# 
0.9467 0.7344 0.9245 0.6697 0.9640 0.3491 0.4877 0.8564 0.4231 0.9831 0.9927 0.5469 

.%/&*+'&,*- -0.735461 0.837852 -0.945191 0.208402 -0.835368 -2.809.909 -2.271.830 -1.135.771 -2.509.294 -0.782175 -0.715160 0.597705 

t – statistic 
-0.340016 0.547801 -0.428150 0.094401 -0.378402 -1.272.823 -1.029.086 -0.514478 -1.136.652 -0.354307 -0.323951 0.270747 

>,$#)?"@"# 
0.7344 0.5847 0.6692 0.9249 0.7057 0.2053 0.3053 0.6078 0.2577 0.7237 0.7465 0.7870 

0'&",*- 0.209730 0.945191 -0.107339 1.153.594 0.109823 -1.864.717 -1.326.639 -0.190580 -1.564.102 0.163016 0.230031 1.542.896 

t – statistic 
0.095003 0.428150 -0.067427 0.512404 0.048781 -0.828271 -0.589267 -0.084652 -0.694743 0.072408 0.102175 0.685324 

>,$#)?"@"# 
0.9245 0.6692 0.9463 0.6092 0.9612 0.4090 0.5567 0.9327 0.4884 0.9424 0.9188 0.4943 

12&34,*- -0.943863 -0.208402 -1.153.594 1.046.255 -1.043.771 -3.018.311 -2.480.232 -1.344.173 -2.717.696 -0.990578 -0.923563 0.389303 

t – statistic 
-0.427548 -0.094401 -0.512404 0.657221 -0.463622 -1.340.674 -1.101.670 -0.597055 -1.207.147 -0.439995 -0.410228 0.172921 

>,$#)?"@"# 
0.6697 0.9249 0.6092 0.5122 0.6437 0.1823 0.2726 0.5515 0.2295 0.6606 0.6823 0.8630 

0',*- 0.099907 0.835368 -0.109823 1.043.771 0.002484 -1.974.541 -1.436.462 -0.300403 -1.673.926 0.053193 0.120208 1.433.073 

t – statistic 
0.045256 0.378402 -0.048781 0.463622 0.001560 -0.877052 -0.638048 -0.133433 -0.743525 0.023627 0.053394 0.636543 

>,$#)?"@"# 
0.9640 0.7057 0.9612 0.6437 0.9988 0.3820 0.5245 0.8941 0.4585 0.9812 0.9575 0.5255 

(*5),*- 2.074.448 2.809.909 1.864.717 3.018.311 1.974.541 -1.972.056 0.538079 1.674.138 0.300615 2.027.733 2.094.748 3.407.614 

t – statistic 
0.939677 1.272.823 0.828271 1.340.674 0.877052 -1.238.778 0.239004 0.743619 0.133527 0.900679 0.930446 1.513.595 

>,$#)?"@"# 
0.3491 0.2053 0.4090 0.1823 0.3820 0.2176 0.8115 0.4584 0.8940 0.3694 0.3538 0.1325 
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!"#$%"& 1.536.369 2.271.830 1.326.639 2.480.232 1.436.462 -0.538079 -1.433.978 1.136.059 -0.237464 1.489.654 1.556.670 2.869.535 

t – statistic 
0.695940 1.029.086 0.589267 1.101.670 0.638048 -0.239004 -0.900776 0.504615 -0.105477 0.661675 0.691442 1.274.591 

'%()*+,-,) 
0.4877 0.3053 0.5567 0.2726 0.5245 0.8115 0.3693 0.6147 0.9162 0.5093 0.4905 0.2047 

.#/"01,"& 0.400310 1.135.771 0.190580 1.344.173 0.300403 -1.674.138 -1.136.059 -0.297919 -1.373.523 0.353595 0.420610 1.733.476 

t – statistic 
0.181331 0.514478 0.084652 0.597055 0.133433 -0.743619 -0.504615 -0.187142 -0.610092 0.157060 0.186827 0.769976 

'%()*+,-,) 
0.8564 0.6078 0.9327 0.5515 0.8941 0.4584 0.6147 0.8518 0.5428 0.8754 0.8521 0.4427 

234,5µ67%"& 1.773.833 2.509.294 1.564.102 2.717.696 1.673.926 -0.300615 0.237464 1.373.523 -1.671.441 1.727.118 1.794.133 3.106.999 

t – statistic 
0.803505 1.136.652 0.694743 1.207.147 0.743525 -0.133527 0.105477 0.610092 -1.049.942 0.767152 0.796919 1.380.068 

'%()*+,-,) 
0.4231 0.2577 0.4884 0.2295 0.4585 0.8940 0.9162 0.5428 0.2956 0.4443 0.4269 0.1699 

89,:67%"& 0.046715 0.782175 -0.163016 0.990578 -0.053193 -2.027.733 -1.489.654 -0.353595 -1.727.118 0.055677 0.067015 1.379.881 

t – statistic 
0.021161 0.354307 -0.072408 0.439995 -0.023627 -0.900679 -0.661675 -0.157060 -0.767152 0.034974 0.029767 0.612916 

'%()*+,-,) 
0.9831 0.7237 0.9424 0.6606 0.9812 0.3694 0.5093 0.8754 0.4443 0.9722 0.9763 0.5410 

;"5µ67%"& -0.020300 0.715160 -0.230031 0.923563 -0.120208 -2.094.748 -1.556.670 -0.420610 -1.794.133 -0.067015 0.122692 1.312.866 

t – statistic 
-0.009196 0.323951 -0.102175 0.410228 -0.053394 -0.930446 -0.691442 -0.186827 -0.796919 -0.029767 0.077071 0.583149 

'%()*+,-,) 
0.9927 0.7465 0.9188 0.6823 0.9575 0.3538 0.4905 0.8521 0.4269 0.9763 0.9387 0.5608 

<395µ67%"& -1.333.166 -0.597705 -1.542.896 -0.389303 -1.433.073 -3.407.614 -2.869.535 -1.733.476 -3.106.999 -1.379.881 -1.312.866 1.435.557 

t – statistic 
-0.603893 -0.270747 -0.685324 -0.172921 -0.636543 -1.513.595 -1.274.591 -0.769976 -1.380.068 -0.612916 -0.583149 0.901768 

'%()*+,-,) 
0.5469 0.7870 0.4943 0.8630 0.5255 0.1325 0.2047 0.4427 0.1699 0.5410 0.5608 0.3688 
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!"#$%$& 6' 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- 2.547.922 -0.401677 -3.254.361 -2.048.807 -3.234.703 -3.248.181 -3.951.049 -3.106.173 -4.372.348 -0.252602 -0.299146 -1.260.594 

t – statistic 
1.532.302 -0.170813 -1.383.914 -0.871253 -1.375.554 -1.381.286 -1.680.180 -1.320.897 -1.859.336 -0.107419 -0.127211 -0.536066 

>,$#)?"@"# 
0.1292 0.8648 0.1701 0.3861 0.1726 0.1709 0.0966 0.1901 0.0665 0.9147 0.8991 0.5933 

.%/&*+'&,*- 0.401677 2.146.245 -2.852.684 -1.647.130 -2.833.026 -2.846.504 -3.549.372 -2.704.496 -3.970.671 0.149075 0.102531 -0.858917 

t – statistic 
0.170813 1.290.736 -1.213.101 -0.700440 -1.204.741 -1.210.473 -1.509.367 -1.150.084 -1.688.524 0.063394 0.043601 -0.365254 

>,$#)?"@"# 
0.8648 0.2003 0.2285 0.4856 0.2317 0.2295 0.1350 0.2534 0.0950 0.9496 0.9653 0.7158 

0'&",*- 3.254.361 2.852.684 -0.706439 1.205.554 0.019658 0.006180 -0.696688 0.148188 -1.117.987 3.001.759 2.955.215 1.993.767 

t – statistic 
1.383.914 1.213.101 -0.424848 0.512661 0.008360 0.002628 -0.296266 0.063017 -0.475423 1.276.495 1.256.702 0.847847 

>,$#)?"@"# 
0.1701 0.2285 0.6720 0.6095 0.9933 0.9979 0.7678 0.9499 0.6357 0.2053 0.2123 0.3989 

12&34,*- 2.048.807 1.647.130 -1.205.554 0.499115 -1.185.896 -1.199.374 -1.902.242 -1.057.366 -2.323.541 1.796.205 1.749.661 0.788213 

t – statistic 
0.871253 0.700440 -0.512661 0.300164 -0.504301 -0.510033 -0.808927 -0.449644 -0.988083 0.763834 0.744042 0.335187 

>,$#)?"@"# 
0.3861 0.4856 0.6095 0.7648 0.6154 0.6114 0.4208 0.6541 0.3259 0.4471 0.4589 0.7383 

0',*- 3.234.703 2.833.026 -0.019658 1.185.896 -0.686781 -0.013479 -0.716346 0.128530 -1.137.645 2.982.100 2.935.557 1.974.109 

t – statistic 
1.375.554 1.204.741 -0.008360 0.504301 -0.413025 -0.005732 -0.304626 0.054657 -0.483782 1.268.135 1.248.343 0.839488 

>,$#)?"@"# 
0.1726 0.2317 0.9933 0.6154 0.6806 0.9954 0.7614 0.9565 0.6298 0.2083 0.2154 0.4036 

(*5),*- 3.248.181 2.846.504 -0.006180 1.199.374 0.013479 -0.700260 -0.702868 0.142009 -1.124.167 2.995.579 2.949.035 1.987.587 

t – statistic 
1.381.286 1.210.473 -0.002628 0.510033 0.005732 -0.421131 -0.298894 0.060389 -0.478051 1.273.867 1.254.074 0.845219 

>,$#)?"@"# 
0.1709 0.2295 0.9979 0.6114 0.9954 0.6747 0.7658 0.9520 0.6339 0.2062 0.2133 0.4004 
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!"#$%"& 3.951.049 3.549.372 0.696688 1.902.242 0.716346 0.702868 -1.403.127 0.844876 -0.421299 3.698.447 3.651.903 2.690.455 

t – statistic 
1.680.180 1.509.367 0.296266 0.808927 0.304626 0.298894 -0.843831 0.359283 -0.179157 1.572.761 1.552.968 1.144.113 

'%()*+,-,) 
0.0966 0.1350 0.7678 0.4208 0.7614 0.7658 0.4012 0.7203 0.8582 0.1195 0.1242 0.2558 

.#/"01,"& 3.106.173 2.704.496 -0.148188 1.057.366 -0.128530 -0.142009 -0.844876 -0.558251 -1.266.175 2.853.570 2.807.027 1.845.579 

t – statistic 
1.320.897 1.150.084 -0.063017 0.449644 -0.054657 -0.060389 -0.359283 -0.335728 -0.538440 1.213.478 1.193.685 0.784830 

'%()*+,-,) 
0.1901 0.2534 0.9499 0.6541 0.9565 0.9520 0.7203 0.7379 0.5917 0.2283 0.2360 0.4348 

234,5µ67%"& 4.372.348 3.970.671 1.117.987 2.323.541 1.137.645 1.124.167 0.421299 1.266.175 -1.824.426 4.119.746 4.073.202 3.111.754 

t – statistic 
1.859.336 1.688.524 0.475423 0.988083 0.483782 0.478051 0.179157 0.538440 -1.097.197 1.751.918 1.732.125 1.323.270 

'%()*+,-,) 
0.0665 0.0950 0.6357 0.3259 0.6298 0.6339 0.8582 0.5917 0.2757 0.0834 0.0869 0.1893 

89,:67%"& 0.252602 -0.149075 -3.001.759 -1.796.205 -2.982.100 -2.995.579 -3.698.447 -2.853.570 -4.119.746 2.295.319 -0.046544 -1.007.992 

t – statistic 
0.107419 -0.063394 -1.276.495 -0.763834 -1.268.135 -1.273.867 -1.572.761 -1.213.478 -1.751.918 1.380.389 -0.019793 -0.428648 

'%()*+,-,) 
0.9147 0.9496 0.2053 0.4471 0.2083 0.2062 0.1195 0.2283 0.0834 0.1711 0.9843 0.6693 

;"5µ67%"& 0.299146 -0.102531 -2.955.215 -1.749.661 -2.935.557 -2.949.035 -3.651.903 -2.807.027 -4.073.202 0.046544 2.248.776 -0.961448 

t – statistic 
0.127211 -0.043601 -1.256.702 -0.744042 -1.248.343 -1.254.074 -1.552.968 -1.193.685 -1.732.125 0.019793 1.352.398 -0.408855 

'%()*+,-,) 
0.8991 0.9653 0.2123 0.4589 0.2154 0.2133 0.1242 0.2360 0.0869 0.9843 0.1799 0.6837 

<395µ67%"& 1.260.594 0.858917 -1.993.767 -0.788213 -1.974.109 -1.987.587 -2.690.455 -1.845.579 -3.111.754 1.007.992 0.961448 1.287.328 

t – statistic 
0.536066 0.365254 -0.847847 -0.335187 -0.839488 -0.845219 -1.144.113 -0.784830 -1.323.270 0.428648 0.408855 0.774190 

'%()*+,-,) 
0.5933 0.7158 0.3989 0.7383 0.4036 0.4004 0.2558 0.4348 0.1893 0.6693 0.6837 0.4410 
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!"#$%$& 6' 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- -3.810.449 2.554.873 4.901.310 5.950.983 5.191.463 -0.705201 2.314.771 4.033.195 2.444.977 -0.613160 -0.319028 5.542.466 

t – statistic 
-1.252.181 0.593670 1.073.771 1.303.732 1.137.338 -0.154494 0.507116 0.883586 0.535642 -0.134330 -0.069892 1.214.235 

>,$#)?"@"# 
0.2182 0.5563 0.2897 0.2002 0.2625 0.8780 0.6150 0.3825 0.5953 0.8939 0.9446 0.2322 

.%/&*+'&,*- -2.554.873 -1.255.576 2.346.437 3.396.110 2.636.590 -3.260.074 -0.240103 1.478.322 -0.109896 -3.168.033 -2.873.901 2.987.593 

t – statistic 
-0.593670 -0.412605 0.514054 0.744015 0.577620 -0.714212 -0.052601 0.323869 -0.024076 -0.694048 -0.629610 0.654517 

>,$#)?"@"# 
0.5563 0.6822 0.6102 0.4614 0.5669 0.4795 0.9583 0.7478 0.9809 0.4919 0.5327 0.5167 

0'&",*- -4.901.310 -2.346.437 1.090.861 1.049.673 0.290153 -5.606.512 -2.586.540 -0.868115 -2.456.333 -5.514.470 -5.220.338 0.641155 

t – statistic 
-1.073.771 -0.514054 0.320631 0.218160 0.060304 -1.165.235 -0.537576 -0.180426 -0.510515 -1.146.106 -1.084.974 0.133255 

>,$#)?"@"# 
0.2897 0.6102 0.7502 0.8285 0.9522 0.2512 0.5940 0.8578 0.6126 0.2589 0.2848 0.8947 

12&34,*- -5.950.983 -3.396.110 -1.049.673 2.140.534 -0.759520 -6.656.185 -3.636.213 -1.917.788 -3.506.006 -6.564.143 -6.270.011 -0.408518 

t – statistic 
-1.303.732 -0.744015 -0.218160 0.629156 -0.157856 -1.383.395 -0.755736 -0.398586 -0.728675 -1.364.266 -1.303.134 -0.084905 

>,$#)?"@"# 
0.2002 0.4614 0.8285 0.5330 0.8754 0.1746 0.4545 0.6924 0.4707 0.1805 0.2004 0.9328 

0',*- -5.191.463 -2.636.590 -0.290153 0.759520 1.381.014 -5.896.665 -2.876.693 -1.158.268 -2.746.486 -5.804.623 -5.510.491 0.351002 

t – statistic 
-1.137.338 -0.577620 -0.060304 0.157856 0.405914 -1.225.540 -0.597881 -0.240730 -0.570819 -1.206.410 -1.145.279 0.072951 

>,$#)?"@"# 
0.2625 0.5669 0.9522 0.8754 0.6871 0.2279 0.5535 0.8111 0.5715 0.2351 0.2593 0.9422 

(*5),*- 0.705201 3.260.074 5.606.512 6.656.185 5.896.665 -4.515.650 3.019.972 4.738.396 3.150.178 0.092041 0.386173 6.247.667 

t – statistic 
0.154494 0.714212 1.165.235 1.383.395 1.225.540 -1.327.261 0.627659 0.984810 0.654721 0.019130 0.080261 1.298.490 

>,$#)?"@"# 
0.8780 0.4795 0.2512 0.1746 0.2279 0.1923 0.5340 0.3309 0.5166 0.9848 0.9365 0.2019 
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!"#$%"& -2.314.771 0.240103 2.586.540 3.636.213 2.876.693 -3.019.972 -1.495.679 1.718.425 0.130206 -2.927.930 -2.633.798 3.227.695 

t – statistic 
-0.507116 0.052601 0.537576 0.755736 0.597881 -0.627659 -0.439617 0.357151 0.027062 -0.608529 -0.547398 0.670831 

'%()*+,-,) 
0.6150 0.9583 0.5940 0.4545 0.5535 0.5340 0.6627 0.7230 0.9786 0.5465 0.5873 0.5064 

.#/"01,"& -4.033.195 -1.478.322 0.868115 1.917.788 1.158.268 -4.738.396 -1.718.425 0.222746 -1.588.218 -4.646.355 -4.352.223 1.509.270 

t – statistic 
-0.883586 -0.323869 0.180426 0.398586 0.240730 -0.984810 -0.357151 0.065471 -0.330089 -0.965680 -0.904549 0.313681 

'%()*+,-,) 
0.3825 0.7478 0.8578 0.6924 0.8111 0.3309 0.7230 0.9481 0.7431 0.3403 0.3714 0.7555 

234,5µ67%"& -2.444.977 0.109896 2.456.333 3.506.006 2.746.486 -3.150.178 -0.130206 1.588.218 -1.365.472 -3.058.137 -2.764.005 3.097.489 

t – statistic 
-0.535642 0.024076 0.510515 0.728675 0.570819 -0.654721 -0.027062 0.330089 -0.401346 -0.635591 -0.574460 0.643770 

'%()*+,-,) 
0.5953 0.9809 0.6126 0.4707 0.5715 0.5166 0.9786 0.7431 0.6904 0.5289 0.5690 0.5236 

89,:67%"& 0.613160 3.168.033 5.514.470 6.564.143 5.804.623 -0.092041 2.927.930 4.646.355 3.058.137 -4.423.609 0.294132 6.155.625 

t – statistic 
0.134330 0.694048 1.146.106 1.364.266 1.206.410 -0.019130 0.608529 0.965680 0.635591 -1.300.207 0.061131 1.279.361 

'%()*+,-,) 
0.8939 0.4919 0.2589 0.1805 0.2351 0.9848 0.5465 0.3403 0.5289 0.2014 0.9516 0.2085 

;"5µ67%"& 0.319028 2.873.901 5.220.338 6.270.011 5.510.491 -0.386173 2.633.798 4.352.223 2.764.005 -0.294132 -4.129.477 5.861.493 

t – statistic 
0.069892 0.629610 1.084.974 1.303.134 1.145.279 -0.080261 0.547398 0.904549 0.574460 -0.061131 -1.213.755 1.218.230 

'%()*+,-,) 
0.9446 0.5327 0.2848 0.2004 0.2593 0.9365 0.5873 0.3714 0.5690 0.9516 0.2323 0.2306 

<395µ67%"& -5.542.466 -2.987.593 -0.641155 0.408518 -0.351002 -6.247.667 -3.227.695 -1.509.270 -3.097.489 -6.155.625 -5.861.493 1.732.016 

t – statistic 
-1.214.235 -0.654517 -0.133255 0.084905 -0.072951 -1.298.490 -0.670831 -0.313681 -0.643770 -1.279.361 -1.218.230 0.509082 

'%()*+,-,) 
0.2322 0.5167 0.8947 0.9328 0.9422 0.2019 0.5064 0.7555 0.5236 0.2085 0.2306 0.6136 
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!"#$%$& 7$ 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- -0.579695 -0.051468 -0.068803 3.642.496 -1.651.591 -1.941.703 -0.196732 -0.443132 -3.190.257 1.834.146 0.329215 0.814575 

t – statistic 
-0.335606 -0.021069 -0.027597 1.461.000 -0.662451 -0.778815 -0.078909 -0.177740 -1.279.608 0.735674 0.132048 0.326725 

>,$#)?"@"# 
0.7377 0.9832 0.9780 0.1464 0.5088 0.4375 0.9372 0.8592 0.2029 0.4632 0.8951 0.7444 

.%/&*+'&,*- 0.051468 -0.631162 -0.017336 3.693.963 -1.600.123 -1.890.236 -0.145264 -0.391664 -3.138.789 1.885.614 0.380683 0.866043 

t – statistic 
0.021069 -0.365403 -0.006953 1.481.644 -0.641808 -0.758171 -0.058265 -0.157096 -1.258.965 0.756317 0.152691 0.347369 

>,$#)?"@"# 
0.9832 0.7154 0.9945 0.1408 0.5221 0.4497 0.9536 0.8754 0.2102 0.4508 0.8789 0.7289 

0'&",*- 0.068803 0.017336 -0.648498 3.711.299 -1.582.788 -1.872.900 -0.127929 -0.374329 -3.121.454 1.902.949 0.398018 0.883379 

t – statistic 
0.027597 0.006953 -0.360710 1.459.690 -0.622526 -0.736630 -0.050316 -0.147227 -1.227.698 0.748448 0.156544 0.347441 

>,$#)?"@"# 
0.9780 0.9945 0.7189 0.1467 0.5347 0.4626 0.9599 0.8832 0.2217 0.4555 0.8758 0.7288 

12&34,*- -3.642.496 -3.693.963 -3.711.299 3.062.801 -5.294.087 -5.584.199 -3.839.227 -4.085.628 -6.832.752 -1.808.349 -3.313.280 -2.827.920 

t – statistic 
-1.461.000 -1.481.644 -1.459.690 1.703.603 -2.082.216 -2.196.320 -1.510.005 -1.606.917 -2.687.388 -0.711241 -1.303.145 -1.112.248 

>,$#)?"@"# 
0.1464 0.1408 0.1467 0.0908 0.0392 0.0298 0.1334 0.1104 0.0081 0.4782 0.1948 0.2680 

0',*- 1.651.591 1.600.123 1.582.788 5.294.087 -2.231.286 -0.290112 1.454.859 1.208.459 -1.538.666 3.485.737 1.980.806 2.466.166 

t – statistic 
0.662451 0.641808 0.622526 2.082.216 -1.241.095 -0.114104 0.572210 0.475299 -0.605172 1.370.974 0.779070 0.969967 

>,$#)?"@"# 
0.5088 0.5221 0.5347 0.0392 0.2167 0.9093 0.5681 0.6353 0.5461 0.1727 0.4373 0.3338 

(*5),*- 1.941.703 1.890.236 1.872.900 5.584.199 0.290112 -2.521.398 1.744.971 1.498.571 -1.248.554 3.775.850 2.270.919 2.756.279 

t – statistic 
0.778815 0.758171 0.736630 2.196.320 0.114104 -1.402.462 0.686314 0.589403 -0.491068 1.485.078 0.893174 1.084.071 

>,$#)?"@"# 
0.4375 0.4497 0.4626 0.0298 0.9093 0.1631 0.4937 0.5566 0.6242 0.1399 0.3734 0.2803 
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!"#$%"& 0.196732 0.145264 0.127929 3.839.227 -1.454.859 -1.744.971 -0.776427 -0.246400 -2.993.525 2.030.878 0.525947 1.011.307 

t – statistic 
0.078909 0.058265 0.050316 1.510.005 -0.572210 -0.686314 -0.431867 -0.096912 -1.177.382 0.798764 0.206860 0.397757 

'%()*+,-,) 
0.9372 0.9536 0.9599 0.1334 0.5681 0.4937 0.6665 0.9229 0.2411 0.4258 0.8364 0.6914 

.#/"01,"& 0.443132 0.391664 0.374329 4.085.628 -1.208.459 -1.498.571 0.246400 -1.022.827 -2.747.125 2.277.278 0.772347 1.257.707 

t – statistic 
0.177740 0.157096 0.147227 1.606.917 -0.475299 -0.589403 0.096912 -0.568921 -1.080.471 0.895676 0.303772 0.494669 

'%()*+,-,) 
0.8592 0.8754 0.8832 0.1104 0.6353 0.5566 0.9229 0.5704 0.2819 0.3720 0.7618 0.6216 

234,5µ67%"& 3.190.257 3.138.789 3.121.454 6.832.752 1.538.666 1.248.554 2.993.525 2.747.125 -3.769.952 5.024.403 3.519.472 4.004.832 

t – statistic 
1.279.608 1.258.965 1.227.698 2.687.388 0.605172 0.491068 1.177.382 1.080.471 -2.096.937 1.976.146 1.384.243 1.575.139 

'%()*+,-,) 
0.2029 0.2102 0.2217 0.0081 0.5461 0.6242 0.2411 0.2819 0.0379 0.0502 0.1686 0.1176 

89,:67%"& -1.834.146 -1.885.614 -1.902.949 1.808.349 -3.485.737 -3.775.850 -2.030.878 -2.277.278 -5.024.403 1.254.451 -1.504.931 -1.019.571 

t – statistic 
-0.735674 -0.756317 -0.748448 0.711241 -1.370.974 -1.485.078 -0.798764 -0.895676 -1.976.146 0.697756 -0.591904 -0.401007 

'%()*+,-,) 
0.4632 0.4508 0.4555 0.4782 0.1727 0.1399 0.4258 0.3720 0.0502 0.4865 0.5549 0.6891 

;"5µ67%"& -0.329215 -0.380683 -0.398018 3.313.280 -1.980.806 -2.270.919 -0.525947 -0.772347 -3.519.472 1.504.931 -0.250480 0.485360 

t – statistic 
-0.132048 -0.152691 -0.156544 1.303.145 -0.779070 -0.893174 -0.206860 -0.303772 -1.384.243 0.591904 -0.139323 0.190897 

'%()*+,-,) 
0.8951 0.8789 0.8758 0.1948 0.4373 0.3734 0.8364 0.7618 0.1686 0.5549 0.8894 0.8489 

<395µ67%"& -0.814575 -0.866043 -0.883379 2.827.920 -2.466.166 -2.756.279 -1.011.307 -1.257.707 -4.004.832 1.019.571 -0.485360 0.234880 

t – statistic 
-0.326725 -0.347369 -0.347441 1.112.248 -0.969967 -1.084.071 -0.397757 -0.494669 -1.575.139 0.401007 -0.190897 0.130646 

'%()*+,-,) 
0.7444 0.7289 0.7288 0.2680 0.3338 0.2803 0.6914 0.6216 0.1176 0.6891 0.8489 0.8963 
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!"#$%$& 7' 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- 0.604600 0.448994 -1.892.531 1.068.482 -2.152.359 -1.600.060 -2.208.197 -0.507237 -5.212.138 2.751.684 2.902.136 -1.108.162 

t – statistic 
0.336658 0.176786 -0.745159 0.420701 -0.847463 -0.630003 -0.869449 -0.199718 -2.052.210 1.083.439 1.103.931 -0.421529 

>,$#)?"@"# 
0.7372 0.8601 0.4583 0.6751 0.3992 0.5304 0.3871 0.8422 0.0433 0.2818 0.2729 0.6745 

.%/&*+'&,*- -0.448994 1.053.594 -2.341.525 0.619488 -2.601.353 -2.049.054 -2.657.191 -0.956231 -5.661.132 2.302.690 2.453.142 -1.557.156 

t – statistic 
-0.176786 0.586670 -0.921945 0.243915 -1.024.248 -0.806788 -1.046.234 -0.376503 -2.228.996 0.906654 0.933140 -0.592320 

>,$#)?"@"# 
0.8601 0.5590 0.3593 0.8079 0.3087 0.4221 0.2985 0.7075 0.0286 0.3672 0.3535 0.5553 

0'&",*- 1.892.531 2.341.525 -1.287.931 2.961.013 -0.259828 0.292471 -0.315666 1.385.294 -3.319.607 4.644.215 4.794.667 0.784369 

t – statistic 
0.745159 0.921945 -0.717156 1.165.860 -0.102304 0.115157 -0.124289 0.545441 -1.307.051 1.828.598 1.823.824 0.298363 

>,$#)?"@"# 
0.4583 0.3593 0.4753 0.2471 0.9188 0.9086 0.9014 0.5869 0.1948 0.0711 0.0718 0.7662 

12&34,*- -1.068.482 -0.619488 -2.961.013 1.673.082 -3.220.841 -2.668.542 -3.276.679 -1.575.719 -6.280.620 1.683.202 1.833.654 -2.176.644 

t – statistic 
-0.420701 -0.243915 -1.165.860 0.931619 -1.268.164 -1.050.703 -1.290.149 -0.620418 -2.472.911 0.662738 0.697496 -0.827965 

>,$#)?"@"# 
0.6751 0.8079 0.2471 0.3543 0.2083 0.2965 0.2006 0.5367 0.0155 0.5094 0.4875 0.4101 

0',*- 2.152.359 2.601.353 0.259828 3.220.841 -1.547.759 0.552299 -0.055838 1.645.122 -3.059.779 4.904.043 5.054.495 1.044.197 

t – statistic 
0.847463 1.024.248 0.102304 1.268.164 -0.861836 0.217460 -0.021986 0.647745 -1.204.748 1.930.902 1.922.658 0.397198 

>,$#)?"@"# 
0.3992 0.3087 0.9188 0.2083 0.3913 0.8284 0.9825 0.5190 0.2318 0.0570 0.0580 0.6923 

(*5),*- 1.600.060 2.049.054 -0.292471 2.668.542 -0.552299 -0.995461 -0.608137 1.092.824 -3.612.078 4.351.744 4.502.196 0.491898 

t – statistic 
0.630003 0.806788 -0.115157 1.050.703 -0.217460 -0.554300 -0.239446 0.430285 -1.422.208 1.713.442 1.712.572 0.187111 

>,$#)?"@"# 
0.5304 0.4221 0.9086 0.2965 0.8284 0.5809 0.8114 0.6681 0.1588 0.0904 0.0906 0.8520 
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!"#$%"& 2.208.197 2.657.191 0.315666 3.276.679 0.055838 0.608137 -1.603.598 1.700.961 -3.003.941 4.959.881 5.110.333 1.100.035 

t – statistic 
0.869449 1.046.234 0.124289 1.290.149 0.021986 0.239446 -0.892928 0.669731 -1.182.762 1.952.888 1.943.899 0.418438 

'%()*+,-,) 
0.3871 0.2985 0.9014 0.2006 0.9825 0.8114 0.3745 0.5049 0.2403 0.0542 0.0553 0.6767 

.#/"01,"& 0.507237 0.956231 -1.385.294 1.575.719 -1.645.122 -1.092.824 -1.700.961 0.097363 -4.704.901 3.258.920 3.409.372 -0.600926 

t – statistic 
0.199718 0.376503 -0.545441 0.620418 -0.647745 -0.430285 -0.669731 0.054214 -1.852.493 1.283.157 1.296.877 -0.228584 

'%()*+,-,) 
0.8422 0.7075 0.5869 0.5367 0.5190 0.6681 0.5049 0.9569 0.0676 0.2031 0.1983 0.8198 

234,5µ67%"& 5.212.138 5.661.132 3.319.607 6.280.620 3.059.779 3.612.078 3.003.941 4.704.901 -4.607.538 7.963.822 8.114.274 4.103.976 

t – statistic 
2.052.210 2.228.996 1.307.051 2.472.911 1.204.748 1.422.208 1.182.762 1.852.493 -2.565.606 3.135.650 3.086.555 1.561.094 

'%()*+,-,) 
0.0433 0.0286 0.1948 0.0155 0.2318 0.1588 0.2403 0.0676 0.0121 0.0024 0.0028 0.1224 

89,:67%"& -2.751.684 -2.302.690 -4.644.215 -1.683.202 -4.904.043 -4.351.744 -4.959.881 -3.258.920 -7.963.822 3.356.283 0.150452 -3.859.846 

t – statistic 
-1.083.439 -0.906654 -1.828.598 -0.662738 -1.930.902 -1.713.442 -1.952.888 -1.283.157 -3.135.650 1.868.872 0.057230 -1.468.231 

'%()*+,-,) 
0.2818 0.3672 0.0711 0.5094 0.0570 0.0904 0.0542 0.2031 0.0024 0.0652 0.9545 0.1459 

;"5µ67%"& -2.902.136 -2.453.142 -4.794.667 -1.833.654 -5.054.495 -4.502.196 -5.110.333 -3.409.372 -8.114.274 -0.150452 3.506.735 -4.010.298 

t – statistic 
-1.103.931 -0.933140 -1.823.824 -0.697496 -1.922.658 -1.712.572 -1.943.899 -1.296.877 -3.086.555 -0.057230 1.826.535 -1.477.021 

'%()*+,-,) 
0.2729 0.3535 0.0718 0.4875 0.0580 0.0906 0.0553 0.1983 0.0028 0.9545 0.0714 0.1435 

<395µ67%"& 1.108.162 1.557.156 -0.784369 2.176.644 -1.044.197 -0.491898 -1.100.035 0.600926 -4.103.976 3.859.846 4.010.298 -0.503562 

t – statistic 
0.421529 0.592320 -0.298363 0.827965 -0.397198 -0.187111 -0.418438 0.228584 -1.561.094 1.468.231 1.477.021 -0.262288 

'%()*+,-,) 
0.6745 0.5553 0.7662 0.4101 0.6923 0.8520 0.6767 0.8198 0.1224 0.1459 0.1435 0.7938 
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!"#$%$& 7' 

!"#$%&' (#)*+'&,*- .%/&*+'&,*- 0'&",*- 12&34,*- 0',*- (*5),*- (*54,*- 156*+7"*- !%2"8µ/&,*- 9:";/&,*- <*8µ/&,*- =%:8µ/&,*- 

(#)*+'&,*- -5.510.581 6.779.282 3.036.015 2.183.809 6.140.950 1.135.282 1.912.242 -0.062692 6.388.497 2.247.374 3.415.802 2.561.369 

t – statistic 
-1.573.015 1.368.372 0.612808 0.440794 1.168.638 2.160.469 0.363904 -0.011930 1.215.746 0.427681 0.650035 0.487435 

>,$#)?"@"# 
0.1236 0.1788 0.5435 0.6617 0.2495 0.0368 0.7178 0.9905 0.2312 0.6712 0.5194 0.6286 

.%/&*+'&,*- -6.779.282 1.268.701 -3.743.267 -4.595.473 -0.638332 4.573.538 -4.867.040 -6.841.974 -0.390785 -4.531.907 -3.363.479 -4.217.913 

t – statistic 
-1.368.372 0.362155 -0.755564 -0.927579 -0.121476 0.870355 -0.926209 -1.302.044 -0.074367 -0.862433 -0.640078 -0.802679 

>,$#)?"@"# 
0.1788 0.7191 0.4543 0.3592 0.9039 0.3893 0.3599 0.2003 0.9411 0.3936 0.5258 0.4269 

0'&",*- -3.036.015 3.743.267 -2.474.566 -0.852206 3.104.935 8.316.805 -1.123.773 -3.098.707 3.352.481 -0.788641 0.379787 -3.036.015 

t – statistic 
-0.612808 0.755564 -0.706374 -0.172015 0.590877 1.582.708 -0.213857 -0.589692 0.637985 -0.150080 0.072274 -0.612808 

>,$#)?"@"# 
0.5435 0.4543 0.4841 0.8643 0.5579 0.1214 0.8317 0.5587 0.5271 0.8815 0.9427 0.5435 

12&34,*- -2.183.809 4.595.473 0.852206 -3.326.772 3.957.141 9.169.011 -0.271567 -2.246.501 4.204.688 0.063566 1.231.994 0.377560 

t – statistic 
-0.440794 0.927579 0.172015 -0.949639 0.753054 1.744.885 -0.051680 -0.427515 0.800162 0.012097 0.234451 0.071851 

>,$#)?"@"# 
0.6617 0.3592 0.8643 0.3480 0.4558 0.0887 0.9590 0.6713 0.4283 0.9904 0.8158 0.9431 

0',*- -6.140.950 0.638332 -3.104.935 -3.957.141 0.630369 5.211.870 -4.228.708 -6.203.642 0.247547 -3.893.575 -2.725.147 -3.579.581 

t – statistic 
-1.168.638 0.121476 -0.590877 -0.753054 0.160944 0.940934 -0.763437 -1.119.985 0.044691 -0.702933 -0.491989 -0.646246 

>,$#)?"@"# 
0.2495 0.9039 0.5579 0.4558 0.8729 0.3524 0.4497 0.2694 0.9646 0.4862 0.6254 0.5218 

(*5),*- -1.135.282 -4.573.538 -8.316.805 -9.169.011 -5.211.870 5.842.239 -9.440.578 -1.141.551 -4.964.323 -9.105.445 -7.937.017 -8.791.451 

t – statistic 
-2.160.469 -0.870355 -1.582.708 -1.744.885 -0.940934 1.491.626 -1.704.371 -2.060.919 -0.896243 -1.643.867 -1.432.923 -1.587.180 

>,$#)?"@"# 
0.0368 0.3893 0.1214 0.0887 0.3524 0.1436 0.0961 0.0459 0.3755 0.1080 0.1596 0.1203 



39 

 

!"#$%"& -1.912.242 4.867.040 1.123.773 0.271567 4.228.708 9.440.578 -3.598.339 -1.974.934 4.476.254 0.335132 1.503.560 0.649126 

t – statistic 
-0.363904 0.926209 0.213857 0.051680 0.763437 1.704.371 -0.918719 -0.356548 0.808128 0.060504 0.271448 0.117191 

'%()*+,-,) 
0.7178 0.3599 0.8317 0.9590 0.4497 0.0961 0.3637 0.7233 0.4238 0.9521 0.7874 0.9073 

.#/"01,"& 0.062692 6.841.974 3.098.707 2.246.501 6.203.642 1.141.551 1.974.934 -5.573.274 6.451.189 2.310.067 3.478.495 2.624.061 

t – statistic 
0.011930 1.302.044 0.589692 0.427515 1.119.985 2.060.919 0.356548 -1.422.954 1.164.677 0.417052 0.627996 0.473739 

'%()*+,-,) 
0.9905 0.2003 0.5587 0.6713 0.2694 0.0459 0.7233 0.1625 0.2510 0.6789 0.5336 0.6383 

234,5µ67%"& -6.388.497 0.390785 -3.352.481 -4.204.688 -0.247547 4.964.323 -4.476.254 -6.451.189 0.877915 -4.141.122 -2.972.694 -3.827.128 

t – statistic 
-1.215.746 0.074367 -0.637985 -0.800162 -0.044691 0.896243 -0.808128 -1.164.677 0.224147 -0.747625 -0.536680 -0.690937 

'%()*+,-,) 
0.2312 0.9411 0.5271 0.4283 0.9646 0.3755 0.4238 0.2510 0.8238 0.4591 0.5945 0.4936 

89,:67%"& -2.247.374 4.531.907 0.788641 -0.063566 3.893.575 9.105.445 -0.335132 -2.310.067 4.141.122 -3.263.207 1.168.428 0.313994 

t – statistic 
-0.427681 0.862433 0.150080 -0.012097 0.702933 1.643.867 -0.060504 -0.417052 0.747625 -0.833154 0.210944 0.056688 

'%()*+,-,) 
0.6712 0.3936 0.8815 0.9904 0.4862 0.1080 0.9521 0.6789 0.4591 0.4097 0.8340 0.9551 

;"5µ67%"& -3.415.802 3.363.479 -0.379787 -1.231.994 2.725.147 7.937.017 -1.503.560 -3.478.495 2.972.694 -1.168.428 -2.094.779 -0.854434 

t – statistic 
-0.650035 0.640078 -0.072274 -0.234451 0.491989 1.432.923 -0.271448 -0.627996 0.536680 -0.210944 -0.534834 -0.154257 

'%()*+,-,) 
0.5194 0.5258 0.9427 0.8158 0.6254 0.1596 0.7874 0.5336 0.5945 0.8340 0.5957 0.8782 

<395µ67%"& -2.561.369 4.217.913 0.474647 -0.377560 3.579.581 8.791.451 -0.649126 -2.624.061 3.827.128 -0.313994 0.854434 -2.949.213 

t – statistic 
-0.487435 0.802679 0.090326 -0.071851 0.646246 1.587.180 -0.117191 -0.473739 0.690937 -0.056688 0.154257 -0.752986 

'%()*+,-,) 
0.6286 0.4269 0.9285 0.9431 0.5218 0.1203 0.9073 0.6383 0.4936 0.9551 0.8782 0.4559 


