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#C,:-# 5/)5 (J'!N _ 0+J'!N /)# 5/- C:"C-:5< 5/)5 (
"
!1(" _ !" D": )00 6)0$- "D '4 B-

5/$# 8)R- G##$8C5,"% ?4

L



!##6?A$7,5 8 (J'N _ 0%J'N&

;#,%& G##$8C5,"%# " )%3 ? )%3 #$9#5,5$5,%& ,%5" J"MN &,6-#

0%bJ'# ! -
!

#NJ"a $#Nc a
"

?
)

!
!
!
!
"!
!

"a !!!"!!

"

_ 0%b'#J"a $#Nc a
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?

!!%!
"!
%% !%

"a !!%!
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%% !%

&

W/-:-D":-

-!# _ '#

!

"! -EC

#
"

?

!!%!
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%% !%

"a !!%!
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"

?
)

!
!
!
!
"!
!

"a !!!"!!

"$"

_ '#

%
"! -EC

&
"

?
J2"# !2

"
$N
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"

(/-:-

2"# _
!!%!

"!
%% !%

"a !!%!
"!
%% !%

" J"eN

)%3

2"$ _ )

!
!
!
!
"!
!

"a !!!"!!

"

" J"YN

#,%.- 5/-< 9-): ) .0"#- :-#-890)%.- 5" ."%6-%5,"%)0 &""3%-## "D !5 8-)#$:-# ,% 0,%-):

:-&:-##,"%4 O$:5/-:8":-1 #,%.- 31J"a3N ,# ) ."%.)6- D$%.5,"%1 (- .)% )CC0< >-%#-%X#

,%-Q$)0,5< #" 5/)5 2"$ "
&$!%!!!1&$!%
!&&$!%!!!1&$!%

_ !!
!
!
!1!

!

!&!!
!
!!1!

!

1 #,%.- )J!N _ !%&

f"( ! # !%% ,% 5/- C"#,5,6- #-8,P3-!%,5- #-%#-1 #" 5/)5 !
"!" !

"!
%% ,% 5/- C"#,P

5,6- #-8,P3-!%,5- #-%#- )%3 !!
!
!
!1!

!

!&!!
!
!!1!

!

"
!!
!
!
!1
!! !!

!&!!
!
!
!1
!! !!

#,%.- 31J" a 3N ,# )% ,%.:-)#,%&

D$%.5,"% )%3!"!%% )%3 !
"! ):- 9"5/ C"#,5,6- 3-!%,5-4 W/$# 2"$!2

"
# ,# ) %"%P%-&)5,6-

Q$)%5,5< 5/)5 8-)#$:-# 5/- 6)0$- "D 5/- ,%D":8)5,"% ,% ,4

f"( 5/- )9"6- ):&$8-%5# -E5-%3 5" 5/- .)#- (/-:- 5/- ,%6-#5": ,# (,#/,%& 5" 9$<

5/- ,%D":8)5,"% J,N )%3 )0:-)3< /)# )% ,%D":8)5,"% #-5 J,#N4 W/$# 5/- ,88-3,)5-

K



&-%-:)0,#)5,"% "D JLN1 JKN )%3 J"@N ("$03 9- &,6-% 9<

*J,#N _8)E
'
)J(J'N",#N J"LN

5/$#1

)J*J,#NN _ )J8)E
'
J)J(J'N"," ,#NN

(/-:- 5/- )CC:"C:,)5- C:,.,%& ."%.-C5 ,# $#-3 )%)0"&"$#0< 5" -Q$)5,"%# J`N1 JMN1 JeN1

)%3 JYN4

T% C):5,.$0):1 ,D (- 8)R- )##$8C5,"%# " )%3 ?1 )%3 3-!%- $ _ J," ,#N 5" 9- 5/-

)$&8-%5-3 ,%D":8)5,"% #-51 5/-% )% ):&$8-%5 ,3-%5,.)0 5" 5/- "%- )9"6- #/"(# 5/)5

(- .)% .)0.$0)5- -!# )#

-!# _ '#J"! -ECb
"

?
J2"$0

!2"
!
NcN J"KN

W/- 3-!%,5,"% "D 2"$0
)%3 2"

!
):- )# D"00"(#4 2-5

!$0 _ !% a!%$0!
"!
$0$0
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+< -E5-%#,"%# "D 5/- C:-6,"$# ):&$8-%51 2"
!
!2"$0

,# %"%P%-&)5,6- )%3 #" (- #--

5/)5 5/- -E5:) ,%D":8)5,"% ,# 6)0$-3 ,% 5-:8# "D -E5:) 2"&

8C8 :,+)% E$7<7$* &5- 1,## !F)%#7,5 E$7<7$*

B- %"( ."%#,3-: ) 8":- &-%-:)0 *FFG $5,0,5< D$%.5,"% (,5/ 5/- C"(-: $5,0,5< D$%.P

5,"%4 f"5- 5/)5 (/-% 5/- ."-!.,-%5 "D 5/- C"(-: $5,0,5< D$%.5,"% ,# "%-1 5/- $5,0,5<

D$%.5,"% ,# -Q$,6)0-%5 5" 5/- 0"&):,5/8,. $5,0,5< D$%.5,"%4 W/- C"(-: $5,0,5< D$%.5,"%

(- $#- ,% 5/,# #5$3< ,# )# D"00"(#d

!##6?A$7,5 G

(J'N _
'!"!

"! !
" ! 4 @" ! #_ "&

T% 5/,# .)#-1

(!# _
"

"! !
J'!N!"! "

(!! _ J'!N"!"

(!" _ !!J'!N"$!&!%"

)%3

J(!!N
"

(!"
_ !

J'!N!"!

!
"

(/-:- '! _ '!#J"a $#N& !$9#5,5$5,%& 5/- )9"6- -Q$)5,"%# ,%5" J"MN &,6-#

JJ'# ! -
!

#NJ"a $# NN
!"!

#
"

"! !
a
"
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!
!
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!

"a !!!"!!
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#
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"! !
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!
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"a !!%!
"!
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)%3 (- /)6-

-!# _ '#
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'
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!
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!
!
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!&!!
!
!
!1
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!
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a !
"!
)
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!
!
!!1!

!&!!!!1!
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1
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a !
"!
2"$0

!
!"!

a !
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2"
!

*

,

1
1!!
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+,

,D (- ."%#,3-: 5/- #,5$)5,"% )# ,% J"KN4

H)%< C:-6,"$# #5$3,-#1 -,5/-: 5/-":-5,.)00< ": -8C,:,.)00<1 #$&&-#5 5/)5 5/- )3P

8,##)90- :)%&- "D 5/- ."-!.,-%5 "D 5/- *FFG1 !1 ,# 9-5(--% "%- )%3 5(" J#-- G::"(1

"KY"d W"9,% )%3 g"03-1 "KY"d O:,-%3 )%3 +0$8-1 "KYMd =<30)%3 )%3 I:-#."551 "KL?d

=-/"-1 "KL`N4 '"(-6-:1 (,5/ #$./ ) :)%&- "D !1 ) 0):&- -Q$,5< C:-8,$8 ,% 5/- ;!

.)%%"5 9- -EC0),%-34 H-/:) )%3 I:-#."55 J"KLMN #$&&-#5 5/)5 5/- C$^^0- .)% "%0<

9- #"06-3 (/-% ! ,# "D 5/- ":3-: "D A@4 T% )33,5,"%1 5/- C":5D"0,"# "D ;! ,%6-#5":# 3"

%"5 #--8 5" 9- -EC0),%-3 9< #5)%3):3 C":5D"0," ./",.- 8"3-0# #$./ )# *FFG4 W/,#

.)% 9- #$88):,#-3 )# -E.-##,6- -Q$,5< C"#,5,"%# "D 5/- ;! ,%6-#5":# $%0-## ,%6-#5":#

):- $%:-)#"%)90< :,#R )6-:#- J#-- *)8C9-00 )%3 S,.-,:)1 "KKLN4

W/- C$^^0- /)# 9--% 5).R0-3 D:"8 6):,"$# C-:#C-.5,6-# 9< "5/-: #5$3,-# #$./ )#

F,-5^ J"KLLN1 )%3 +-%):5^, )%3 W/)0-: J"KKMN4 F-.-%50<1 G%&1 +-R-):5 )%3 2,$

J?@@@N #$&&-#5 5/)5 5/- 3,#)CC",%58-%5 )6-:#,"% C:-D-:-%.-# "D U$0 J"KK"N 8)< -EP

C0),% 5/- C":5D"0," ./",.- "D ;! ,%6-#5":#4 W/,# /)# #,8,0):,5,-# 5" 5/- 0"## )6-:P

#,"% .0)## "D $5,0,5< ,%5:"3$.-3 9< =)/%-8)% )%3 W6-:#R< J"KYK1 "KK?N4 G05/"$&/

C:"#C-.5 5/-":< $5,0,5< #--8# 5" 9- C:"8,#,%& ()< "D C:,.,%& ,%D":8)5,"%1 5/- .0"#-3

D":8 #"0$5,"% D": JYN ,# 6-:< 3,!.$05 5" "95),% )%3 )CC:"E,8)5,"%# "D 5/- #":5 &,6-%

"?



,% 5/,# C)C-: 3" %"5 9:,%& )9"$5 #,&%,!.)%5 #,8C0,!.)5,"%#4 !"1 (/,0#5 #$./ 5/-P

":,-# C:"9)90< 0-)3 5" 8":- :-)0,#5,. C:,.-#1 5/-< 3" %"5 0-%3 5/-8#-06-# 5" 5/-

8-5/"3"0"&,-# )36)%.-3 ,% 5/,# C)C-:4 Z$: )CC:")./ 5/-:-D":- (,00 9- 5" .)::< "$5

."8C$5)5,"%# (,5/ C"(-: )%3 0"&P$5,0,5< )%3 :-C":5 :-#$05# D": ) :)%&- "D 6)0$-# "D

!4

G 0?A7%7'&< H)#$#

Z%- "D 5/- ,8C":5)%5 9-%-!5# ,% "$: 3-:,6)5,"% "D ,%D":8)5,"% 6)0$- ,% 5/- C:-6,"$#

#-.5,"% ,# 5/)5 (- .)% %"( .)0.$0)5- 5/- 6)0$- "D ,%D":8)5,"% (,5/ )% )##$8C5,"% "D

) C):5,.$0): $5,0,5< D$%.5,"%4 T% 5/,# #-.5,"%1 (- .)0.$0)5- 5/- 6)0$- "D ,%D":8)5,"%

(,5/ 5/- 0"&):,5/8,. $5,0,5< D$%.5,"% ,% J"KN )# (-00 )# 5/- C"(-: $5,0,5< D$%.5,"% ,%

J?"N D": 3,#-:-%5 6)0$-# "D !4

B- .)0.$0)5- 5/- 6)0$- "D ,%D":8)5,"% $#,%& *GIH )%3 0,%-): D).5": 8"3-0#1

-#C-.,)00< D": 5/- O)8) )%3 O:-%./ 8"3-0 J"KK?N "D :,#R C:-8,) "% 6)0$- )%3 #,^-4

W/$#1 (- $#- 5/:-- D).5":# )# -EC0)%)5":< 6):,)90-#d -E.-## 8):R-5 :-5$:%# )%3 5("

D).5": 8,8,.R,%& C":5D"0," JOHIN :-5$:%# D": 6)0$- )%3 #,^-4 O).5": C":5D"0,"# 8)<

9- C":5D"0,"# "D -Q$,5,-# ."::-#C"%3,%& 5" )55:).5,6- -Q$,5< ./):).5-:,#5,.# #$./ )#

#,^- ": 6)0$-4 W/- D).5": C":5D"0,"# 8)< 9- ).5$)0 ,%3,.-# #$./ )# 5/- !jIM@@1

OW!7"@@ JD": #,^-N ": ):5,!.,)00< ."%#5:$.5-3 C":5D"0,"# 0"%& ,% /,&/ 6)0$- -Q$,5,-#

)%3 #/":5 ,% 0"( 6)0$- -Q$,5,-# JD": 6)0$-N4

W/- 3)5) (- $#- ):- 5/- 0"&P:-5$:%# "D 5/- !jIM@@ ,%3-E )%3 `M@ ,%3,6,3$)0

"A



-Q$,5,-# 9-0"%&,%& 5" 5/- !jIM@@ ,%3-E1 A 8"%5/ ;! 5:-)#$:< 9,001 )%3 OHI :-5$:%#

D": 6)0$- )%3 #,^-4 G 5"5)0 %$89-: "D "L@ 8"%5/0< :-5$:%# D:"8 GC:,0 "KL` 5" H):./

"KKK ,# $#-34 7E.-## ,%3,6,3$)0 -Q$,5< :-5$:%# )%3 8):R-5 :-5$:%# ):- .)0.$0)5-3

9< 5)R,%& 5/- A 8"%5/ ;! 5:-)#$:< 9,00 D:"8 ,%3,6,3$)0 -Q$,5< :-5$:%# )%3 8):R-5

:-5$:%#1 :-#C-.5,6-0<4 g$- 5" 5/- ./)%&-# "D 5/- ."8C"%-%5# ,% 5/- !jIM@@ ,%3-E

)%3 $%)6),0)90- -Q$,5< :-5$:%# ,% -):0< #5)&-# "D "$: #)8C0- C-:,"31 5/- %$89-: "D

)6),0)90- -Q$,5,-# )5 5/- 9-&,%%,%& "D 5/- #)8C0- C-:,"3 ,# AM@4

GC3 I&'$,% =7?7'J75D :,%$;,<7,# KI=:#L

G D).5": 8,8,.R,%& C":5D"0," JOHIN ,# ) C":5D"0," "D )##-5# (/"#- :-5$:%# ):- 3-P

#,&%-3 5" 9- /,&/0< ."::-0)5-3 (,5/ 5/- J$%"9#-:6)90-N D).5": 6)0$-#4 I":5D"0,"# ."%P

#5:$.5-3 D:"8 -,&-%6-.5":# ,% C:,%.,C)0 ."8C"%-%5 )%)0<#,# ):- -E)8C0-# "D D).5":

8,8,.R,%& C":5D"0,"#4

T% 5/,# #5$3<1 (- $#- 5(" #-5# "D 6)0$- )%3 #,^- D).5":#d "$: "(% D).5":# )#

3-#.:,9-3 9-0"(1 )%3 5/- O)8)PO:-%./ D).5":#4 B- !:#5 -EC0),% /"( "$: OHI# ):-

."%#5:$.5-3 ,% 3-5),04 W/- -EC0)%)5,"% "% 5/- O)8)PO:-%./ D).5":# .)% 9- D"$%3

,% O)8) )%3 O:-%./ J"KKAN4 Z$: D).5": 8,8,.R,%& C":5D"0,"# ):- ."%#5:$.5-3 (,5/

5/- #)8- 8-5/"3 )# ,% '()%& )%3 !)5./-00 J"KKKN )%3 ')001 '()%&1 )%3 !)5./-00

J?@@?N4 W" .)0.$0)5- 5/- OHI#1 (- $#- ) 5"5)0 %$89-: "D ?@`e ;! -Q$,5,-# ,% 5/-

H!*T $%,6-:#- D:"8 GC:,0 "KL` 5" H):./ "KKK4 O": -)./ D).5": 5 1 5/- $%,6-:#- ,#

:)%R-3 9< )% )55:,9$5- "D 5 4 O": ,%#5)%.-1 5 8,&/5 9- 5/- #,^- D).5": )%3 5/- $%,6-:#-

"`



"D #5".R# ("$03 9- :)%R-3 9< 5/-,: #,^- )55:,9$5- 3)5)4 W/-% )% -Q$)00< (-,&/5-3

C":5D"0," ,# D":8-3 5/)5 ,# 0"%& 5/- 5"C +P5,0- :)%R-3 9< 5/- 5 )55:,9$5-1 )%3 #/":5 5/-

9"55"8 +P5,0-1 :)%R-3 9< 5/- 5 )55:,9$5-4 W/- :-#$05,%& /-3&- C":5D"0," ,# 5/- D).5":

8,8,.R,%& C":5D"0," "D D).5": 5 4 W/- ":3-: "D 5/- +P5,0- #/"$03 5<C,.)00< 9- #8)004

W/$#1 5/- $#- "D Q$):5,0-# J+ _ `N ": 5/,:3# J+ _ AN ,# C:"9)90< 8":- )CC:"C:,)5-

5/)% 5/- $#- "D1 D": -E)8C0-1 3-.,0-# J+ _ "@N1 9-.)$#- "D 5/- &:-)5-: 3,6-:#,!.)5,"%

C:"3$.-34 T% 5/,# C):5,.$0): 8"3-0 5/,:3# /)6- 9--% $#-34

W/- 5(" )55:,9$5-# $#-3 ,% 5/,# #5$3< ):- 6)0$- JS2N )%3 #,^- J!kN4 W/- OHI#

.)0.$0)5-3 D": 5/- 5(" #5<0-# ):- 5/- D).5": 8,8,.R,%& C":5D"0,"# D": 6)0$- JOS2N )%3

#,^- JO!kN4 f"5- 5/)5 5/- :-5$:%# "D 5/- OHI# ):- .)0.$0)5-3 -)./ 8"%5/4 W/$#1

5/- %$89-: "D -Q$,5,-# $#-3 D": 5/- .)0.$0)5,"% "D OHI# ./)%&-# "6-: 5,8- J9$5 5/-

8)E,8$8 %$89-: ,# ?@`eN4 W/- 6)0$-# "D 5/- 5(" )55:,9$5-# D": -)./ -Q$,5< ):-

3-!%-3 )# l

67( _ 0"&J6*8$9:$%;9J<N! 6*8$9#(/=9$J<NN"

> ?( _
@:( a ):( a 6:( aA:( a B:(

M
"

(/-:-

@:( _
@%C%D9+DJ<N

6*8$9 :$%;9J<N
"

):( _
)8$+%+EF :9$ 6*8$9J<N

6*8$9 :$%;9J<N
"

6:( _
#9< 6809F :9$ 6*8$9J<N

6*8$9 :$%;9J<N
"

A:( _
AGGH > 80(9 :9$ 6*8$9J<N

6*8$9 :$%;9J<N
"

"M



B:( _
B8F* I 0G' :9$ 6*8$9J<N

6*8$9 :$%;9J<N
&

W/- )9"6- C:".-3$:- .)% 9- #--% )# ) %)5$:)0 ()< 5" 8)R- 5/- D).5": 8,8,.R,%&

C":5D"0,"# )CC:"E,8)5-0< $%."::-0)5-34 TD 5/- 5:$- D).5":# ):- $%."::-0)5-31 5/-%

#":5,%& 9< 5/- )55:,9$5-# )%3 ."%#5:$.5,%& 0"%& )%3 #/":5 C"#,5,"%# :-0)5,6- 5" D).5":

"1 #)<1 #/"$03 C:"3$.- ) C":5D"0," (,5/ 0,550- 5" %" #<#5-8)5,. -EC"#$:- 5" D).5":

?4 G.5$)00<1 5/- )55:,9$5-# 5/-8#-06-# 8)< 9- #5:"%&0< ."::-0)5-3 )%31 )# ) ."%#-P

Q$-%.-1 D$00< $%."::-0)5-3 C":5D"0,"# .)%%"5 9- -EC-.5-34 '"(-6-:1 ,5 ,# ."%#,3-:-3

5/)5 5/,# C:".-3$:- ,# C:-D-:)90- 5" $#,%& D).5": )%)0<#,# ": C:,%.,C)0 ."8C"%-%5#1

#,%.- 5/-% "%- $#$)00< 0"#-# )%< $%3-:#5)%3,%& "D (/)5 5/- D).5":# #,&%,D<4

!"8- "D 5/- #5)5,#5,.)0 C:"C-:5,-# "D -E.-## 8):R-5 :-5$:%# )%3 OHI :-5$:%#

):- :-C":5-3 ,% C)%-0 G "D 5)90- "4 f"%- "D 5/- D).5": :-5$:%# /)6- 8-)% :-5$:%#

#,&%,!.)%50< 3,#-:-%5 D:"8 ^-:"4 f"5- 5/)5 ."::-0)5,"%# 9-5(--% 5/- -E.-## 8):R-5

:-5$:%# )%3 5/- 5(" OHI# ):- #,&%,!.)%5 )%3 )00 5/:-- -EC0)%)5":< 6):,)90-# ):-

%"5 %":8)00< 3,#5:,9$5-34 W/$# "$: )##$8C5,"% "D 8$05,6):,)5- %":8)0,5< 8)< 9-

5"" #5:"%&4 '"(-6-:1 "$: ./",.- )%3 .)0.$0)5,"% "D -EC0)%)5":< 6):,)90-# ):- %"5

3,#-:-%5 D:"8 5/"#- $#-3 ,% C:).5,.-1 )%3 5/$# "$: .)0.$0)5,"%# #/"$03 /)6- #"8-

C):)00-0# (,5/ 5/- -."%"8,. :-)0,5,-# "D D$%3 8)%)&-8-%54

G# -EC0),%-3 )9"6-1 (- )0#" $#- 5(" O)8)PO:-%./ +-%./8):R O).5":#d 5/- C-:P

D":8)%.- "D #8)00 #5".R# :-0)5,6- 5" 9,& #5".R# J!H+1 !8)00 H,%$# +,&N )%3 5/-

C-:D":8)%.- "D 6)0$- #5".R# :-0)5,6- 5" &:"(5/ #5".R# J'H21 ',&/ H,%$# 2"(N4

f"5- 5/)5 O)8)PO:-%./ !H+ )%3 'H2 ):- -Q$,6)0-%5 5" "$: D).5": 8,8,.R,%& C":5P

"e



D"0,"#1 O!k )%3 OS21 :-#C-.5,6-0<4 W/- 8":- 3-5),0-3 -EC0)%)5,"% "% 5/-#- D).5":

:-5$:%# .)% 9- D"$%3 ,% O)8) )%3 O:-%./ J"KKAN4

'"(-6-:1 #,%.- 5/- ."%#5:$.5,"% 8-5/"3# )%3 5/- $%,6-:#- 9-5(--% "$: D).5":#

)%3 O)8)PO:-%./ D).5":# ):- %"5 -E).50< #)8-1 #"8- "D 5/- C:"C-:5,-# ):- -EC-.5-3

5" 9- 3,#-:-%54 W/- ."::-0)5,"% ."-!.,-%5# 9-5(--% !H+ )%3 O!k )# (-00 )# 9-5(--%

'H2 )%3 OS2 ):- P@4YYA )%3 @4AKM1 :-#C-.5,6-0<4 W/- 5(" #,^- :-0)5-3 D).5":# ):-

/,&/0< ."::-0)5-31 9$5 5/- 5(" 6)0$- :-0)5-3 D).5":# ):- %"5 /,&/0< ."::-0)5-34 W/,# ,#

9-.)$#- O)8) )%3 O:-%./ $#- "%- )55:,9$5-1 9""RP5"P8):R-5 6)0$-1 (/,0#5 "$: OS2

,# "95),%-3 (,5/ !6- )55:,9$5-# )# ,% 5/- )9"6-4

B- :-C":5 5/- C:"C-:5,-# "D 5/-#- D).5": :-5$:% ,% C)%-0 + "D 5)90- "4 W/- 8-)%

6)0$-# "D O!k )%3 OS2 ):- 6-:< 0):&- ."8C):-3 (,5/ 5/"#- "D !H+ )%3 'H24

Z5/-: #5)5,#5,.# #$./ )# #R-(%-## )%3 -E.-## R$:5"#,# 3" %"5 #--8 5" 9- #,8,0):4 G#

-EC0),%-3 )9"6-1 5/-#- :-#$05# ."8- D:"8 5/- 3,#-:-%.-# ,% 5/- ."%#5:$.5,"% "D 5/-

D).5":#4 g-#C,5- 5/-#- 3,#-:-%.-#1 (- %"5- 5/)5 %"%- "D 5/- #5)5,#5,.# ,% C)%-0 G ):-

#5)5,#5,.)00< #,&%,!.)%50< 3,#-:-%5 D:"8 5/"#- "D C)%-0 + "D 5)90- "4 '"(-6-:1 5/- .":P

:-0)5,"% 8)5:,E-# #/"( 5/)5 (- .)% !%3 #,8,0): :-0)5,"%#/,C 9-5(--% 5/- D).5":# )%3

5/- 8):R-5 C":5D"0," ,% 9"5/ .)#-#d OS2 ,# #,&%,!.)%50< %-&)5,6-0< ."::-0)5-3 (,5/

5/- 8):R-5 C":5D"0," :-5$:%# )%3 5/- O!k1 )%3 'H2 ,# )0#" #,&%,!.)%50< %-&)5,6-0<

."::-0)5-3 (,5/ 5/- 8):R-5 C":5D"0," :-5$:%# )%3 5/- !H+4

W/- ."::-0)5,"% 8)5:,E-# ,% C)%-0# G )%3 + #$&&-#5 5/)5 5/- 6)0$- "D ,%D":8)P

5,"% "95),%-3 (,5/ 5/-#- 5(" 3,#-:-%5 #-5# "D D).5":# 8)< 9- #,8,0):4 T% 5/- %-E5

"Y



#$9#-.5,"%1 (- 5:< 5" )%#(-: 5/,# Q$-#5,"% 9< ,%6-#5,&)5,%& /"( 8$./ (- /)6- 5"

C)< D": 5/- *GIH )%3 5/- O)8)PO:-%./ 8"3-0 (,5/ 5/-#- D).5":#4

GC8 M)#6<$#

O": 5/- .)0.$0)5,"% "D 5/- 6)0$- "D ,%D":8)5,"%1 (- %--3 5" ,%6-:5 ) 6):,)%.-P."6):,)%.-

8)5:,E ,% -Q$)5,"% J?@N4 B- &:"$C 5/- -Q$,5,-# :)%3"80< #$./ 5/)5 ,% -)./ &:"$C

M@ -Q$,5,-# ):- )##,&%-34 O": -)./ &:"$C1 (- $#- 5/- !:#5 e@ "9#-:6)5,"%# D:"8 GC:,0

"KL` 5" H):./ "KLK 5" "95),% 5/- 6)0$- "D ,%D":8)5,"% )5 H):./ "KLK1 )%3 5/-%

$#- 5/- %-E5 e@ "9#-:6)5,"%# D:"8 H)< "KL` 5" GC:,0 "KLK 5" "95),% 5/- 6)0$- "D

,%D":8)5,"% )5 GC:,0 "KLK1 )%3 #" "%4 O:"8 5/-#- :"00,%& (,%3"(# (- "95),% "?"

,%D":8)5,"% 6)0$-# D:"8 H):./ "KLK 5" H):./ "KKK D": -)./ &:"$C4 B- 5/-% .)0.$P

0)5- 5/- 6)0$- "D ,%D":8)5,"% )5 -)./ 5,8- 9< "95),%,%& )% )6-:)&- 6)0$- "6-: 5/-

3,#-:-%5 &:"$C#4

T% 8"#5 .)#-#1 /"(-6-:1 "$: ,%5-:-#5# 0,- ,% 5/- D":-.)#5,%& C"(-: "D 5/- *GIH

": 5/- 0,%-): D).5": 8"3-0#4 B/,0#5 ,5 8,&/5 9- ) $#-D$0 -E-:.,#- 5" 0""R )5 .$::-%5

-EC0)%)5":< 6):,)90-# 5" -EC0),% .$::-%5 :-5$:%# D": 5/- )33-3 6)0$- ,% 8":- -!.,-%5

:,#R ."%5:"0 8)%)&-8-%51 5/,# ,# C:"9)90< #-."%3):< 5" D":-.)#5,%& ,% 5-:8# "D 5/-

:-0-6)%.- "D 5/- )CC0,.)5,"%4 W/$#1 (- $#- "%- 8"%5/ 0)&&-3 -E.-## 8):R-5 :-5$:%#

D": 5/- *GIH1 )%3 "%- 8"%5/ 0)&&-3 -E.-## 8):R-5 :-5$:%# )%3 "%- 8"%5/ 0)&&-3

D).5": 8,8,.R,%& C":5D"0," JOHIN :-5$:%# D": 6)0$- )%3 #,^- D": 5/- O)8) )%3 O:-%./

0,%-): D).5": 8"3-04 W/- ,%D":8)5,"% ,% 5/- ":,&,%)0 *GIH )%3 5/- O)8) )%3

"L



O:-%./ 8"3-0 ,# #,8$05)%-"$# (,5/ -Q$,5< :-5$:%# J.$::-%5 ,%D":8)5,"%N1 (/,0#5 5/-

,%D":8)5,"% ,% D":-.)#5,%& -Q$,5< :-5$:%# ,% 5/,# #5$3< ,# C)#5 JC)#5 ,%D":8)5,"%N4

ZD ."$:#-1 "%- ."$03 ):&$- 5/)5 5/,# ,%D":8)5,"% ,# 8":- $#-D$0 5" 3,6-:#,D< #5".R#

5/)% 5" D":-.)#5 #5".R#4 Z$: 8<5/,.)0 D$%3 8)%)&-: (/" ,# 9$<,%& 5/,# ,%D":8)5,"%

,# $#,%& ,5 5" D":-.)#54 W/,# #-55,%& ,# 8":- :-)0,#5,. #,%.- 8)%< 8"3-0# ,% C:).5,.-

):- 9)#-3 "% 5/-#- )CC:")./-#4

+-D":- (- 3,#.$## 5/- :-#$05#1 ,5 ,# (":5/(/,0- ."%#,3-:,%& (/)5 ;![;= 8)%)&-P

8-%5 D--# (-:- ,% 5/- C-:,"3 "KLK 5" ?@@@4 */:,#5"#-:#-% J?@@"N )%)0<#-# D-- 3)5)

D:"8 5(" #"$:.-#l 2,CC-: G%)0<5,.)0 !-:6,.-# )%3 5/- T+* g"%"&/$- m$):5-:0< F-P

C":5 "% H$5$)0 O$%3 I-:D":8)%.-4 W/-#- #"$:.-# ."6-: 5/- C-:,"3 "KK@ 5" "KKM ,%

5/- ;!4 !/- :-C":5# D--# D": ,%#5,5$5,"%)0 D$%3# ,%6"06,%& ."%5:).5-3 )36,#":< )%3

%"%P)36,#":< D--# 5/)5 )6-:)&- )9"$5 M@ 9)#,# C",%5# C-: )%%$84 W/- ."::-#C"%3,%&

)8"$%5 D": :-5),0 D$%3# ,# )9"$5 eM 9)#,# C",%5#4

W)90- ? :-C":5# 5/- 6)0$-# "D ,%D":8)5,"% 3$:,%& #)8C0- C-:,"31 (/,./ ,# "95),%-3

9< )6-:)&,%& 5/- "?" 6)0$-# "D ,%D":8)5,"% D": 6):,"$# 6)0$-# "D !& O": 5/- :)%&- "D

@&M ! ! ! ?" 5/- 6)0$- "D ,%D":8)5,"% 0,-# 9-5(--% M4MM\ )%3 ?4M\ ) 8"%5/ D": 5/-

*GIH )%3 9-5(--% K4YK\ )%3 `4MK\ ) 8"%5/ D": 5/- O)8)PO:-%./ 8"3-0 (,5/ "$:

D).5":#1 (/,0#5 ,5 0,-# 9-5(--% K4YA\ )%3 `4Me\ ) 8"%5/ D": 5/- O)8)PO:-%./ 8"3-0

(,5/ 5/- O)8)PO:-%./ D).5":#4 W/-:-D":-1 D": 5/- #)8- :)%&-# "D !" 5/- 6)0$- "D

)33,5,"%)0 ,%D":8)5,"% 0,-# 9-5(--% `4MA\ )%3 ?4"M\ ) 8"%5/ (,5/ "$: D).5":# )%3

9-5(--% `4`Y\ )%3 ?4"?\ ) 8"%5/ (,5/ 5/- O)8)PO:-%./ D).5":#4 W/-#- %$89-:#

"K



#--8 5" 9- 5"" 0):&-4 O,%)00<1 5/- 6)0$-# "D ,%D":8)5,"% D": 5/- 6)0$-# "D ! $C 5" AM

#/"(1 $%#$:C:,#,%&0<1 5/)5 5/- D-- C),3 3-.:-)#-# (,5/ !& W)R,%& ! _ A@ )# "$: C:"E<

D": 5/- :-)0 $5,0,5< D$%.5,"%1 (- #-- 5/)5 ).5,6- 8)%)&-8-%5 )33# ?`@ 9)#,# C",%5# )

<-): 5" 5/- *GIH4 W" )./,-6- ` 9)#,# C",%5# ) 8"%5/ (- %--3 ! -Q$,6)0-%5 5" "MMn

H)%< )$5/":# /)6- ):&$-3 5/)5 0):&- 6)0$-# "D 5/- :-0)5,6- :,#R )6-:#,"% ."P

-!.,-%5 ):- ,%."8C)5,90- (,5/ -."%"8,. 5/-":<4 W/,# ,%."8C)5,9,0,5< #5-8# D:"8

8"3-0# (/-:- 5/- :-C:-#-%5)5,6- )&-%5 /)# C"(-: $5,0,5< )%3 5/- -Q$,5< :,#R C:-8,$8

.)% 9- .)0.$0)5-3 )# !."6J:-5$:%# 5" -Q$,5<1 ./)%&- ,% ."%#$8C5,"%N1 (/-:- ! ,# 5/-

."-!.,-%5 "D FFG4 T5 ,# .0),8-3 5/)5 5/- ."%5,%$"$# 5,8- ."%#$8C5,"% *GIH (,00

%"5 )00"( 0):&- 6)0$-# "D ! )# ,5 (,00 0-)3 5" %-&)5,6- ,%5-:-#5 :)5-# J#-- B-,01 "KLKd

*"./:)%-1 "KKYN4 Z5/-: 8).:"-."%"8,. )%"8)0,-# ):- )0#" 8-%5,"%-3 ,% *"./:)%-

JC)&-# "eP"Y1 "KKYN4 B- ):&$- 5/)5 "$: $5,0,5< D$%.5,"% ,# 5/)5 "D ) 5<C,.)0 J9$5 %"5

:-C:-#-%5)5,6-N D$%3 8)%)&-:d 5/$# 0):&- 6)0$-# "D ! .)% ."P-E,#5 (,5/ )%< :-C:-P

#-%5)5,6- )&-%5 $5,0,5<1 -E.-C5 $%3-: :)5/-: ,3-)0,#-3 #,5$)5,"%# (/-:- C"(-: $5,0,5<

)&&:-&)5,"% 8)< )CC0<4

W/- -8C,:,.)0 :-#$05# :-C":5-3 ,% 5)90- " #/"( 5/)5 5/-:- ):- D-( 3,#-:-%.-#

9-5(--% 5/- 5(" 3,#-:-%5 #-5# "D D).5":#d "$: D).5":# )%3 O)8)PO:-%./ D).5":#4 W/,#

()# -EC-.5-3 #,%.- ."::-0)5,"% 8)5:,.-# "D 5/- 5(" #-5# "D D).5":# ):- %-):0< 5/- #)8-

)%3 /,&/-: 8"8-%5# ):- %"5 ."%#,3-:-34 W/$#1 5/- -EC0)%)5,"% 9-0"( "%0< $#-# 5/-

:-#$05# (,5/ "$: D).5":#4

B- C0"5 5/- "?" ,%D":8)5,"% 6)0$-# D:"8 H):./ "KLK 5" H):./ "KKK (,5/ ! _ "&M

?@



)%3 ! _ A@4 O,&$:-# " )%3 ? #$&&-#51 %"5 #$:C:,#,%&0<1 5/)5 5/- 6)0$- "D ,%D":8)5,"%

./)%&-# "6-: 5,8-4 O:"8 5/- !&$:-# (- .)% C,.R $C #"8- C-:,"3 (/-% 5/- *GIH

)%3 5/- O)8)PO:-%./ 8"3-0 ):- /,&/0< 6)0$-3d -4&41 D:"8 5/- 9-&,%%,%& "D "KK" 5"

-):0< "KK?1 8,330- "KKA 5" 5/- -%3 "D "KK`1 )%3 0)5- "KKL 5" 5/- -%3 "D #)8C0-

C-:,"34 W/- ./)%&,%& 6)0$- "D ,%D":8)5,"% ,# ."%#,#5-%5 (,5/ -8C,:,.)0 :-#$05# "%

5/- 6):<,%& ,8C":5)%.- "D #5<0- D).5": J#-- +)$8)%1 *"%"6-:1 )%3 H,00-:1 "KKKd

'()%& )%3 !)5./-001 "KKKN4 T5 ,# (":5/ %"5,%& 5/)5 5/- 6)0$-# "D ,%D":8)5,"% ):-

/,&/0< )$5"."::-0)5-3d 5/- -#5,8)5-# "D 5/- )$5"."::-0)5,"% ."-!.,-%5 (,5/ 0)& "%-

):- ):"$%3 @4L`4

W/- !&$:-# )0#" #$&&-#5 5/)5 5/- 6)0$- "D ,%D":8)5,"% 3"-# %"5 #--8 5" #/"(

)%< 0"%& :$% 5:-%34 O$:5/-:8":-1 5/- 6)0$- "D 5/- )33,5,"%)0 ,%D":8)5,"% #/"(# %"

#,&%,!.)%5 3,#-:-%.- "6-: 5,8-4 W/,# 8-)%# 5/)5 5/- O)8)PO:-%./ 8"3-0 .)% 9-

#5,00 6)0$-3 )D5-: 5/-,: ,%,5,)0 C$90,.)5,"% "D 5/-,: :-#-):./ ,% "KK? )%3 5/)5 5/- 6)0$-

/)# %"5 9--% 3,0$5-3 9< 5/- 3,#$#,"% "D ,%D":8)5,"%4 W/$# "%- -EC0)%)5,"%1 5/)5 )#

) 5/-":< 9-."8-# (,3-0< R%"(%1 ,5# ,%.:-8-%5)0 6)0$- 3-.:-)#-# )# 8)%< ,%6-#5":#

,%.":C":)5- ,5 ,%5" 5/-,: 5:)3,%& #5:)5-&,-#1 3"-# %"5 )CC-): 5" 9- $C/-03 9< "$:

)%)0<#,#4 W/-:- 8)< 9- ) 0,%R)&- 9-5(--% 5/- C-:#,#5-%.- "D 5/- 6)0$- "D ,%D":8)5,"%

)%3 5/- ,%D":8)5,"% 6):,)90-# 9-,%& #"$:.-# "D :,#R :)5/-: 5/)% )%"8)0,-#4

B/,0#5 (- 8,&/5 #5)%3 )..$#-3 "D :-3,#."6-:,%& 5/- -Q$,5< C:-8,$8 C$^^0- 9< <-5

)%"5/-: .,:.$,5"$# :"$5-1 "$: $#- "D C"(-: $5,0,5< (,5/ ) ! "D A@ ": /,&/-: .)% 9- #--%

)# ) C:"E< D": ) 8":- ."8C0-E $5,0,5< D$%.5,"%4 Z$: C:"E< /)# 9--% .)0,9:)5-3 5" &-5

?"



5/- :,#R C:-8,) )CC:"E,8)5-0< :,&/5 )%3 /-%.- /"C-D$00<1 5/- 6)0$- "D ,%D":8)5,"%

:,&/54 +)#-3 "% 5/,# ,%5-:C:-5)5,"%1 "$: ,%D":8)5,"%)0 6)0$-# ."$03 9- 3--8-3 5" 9-

#-%#,90-4

B- %"5- #-6-:)0 0,8,5)5,"%# "D "$: -E-:.,#-1 (/,./ 8)< :-3$.- 5/- /,&/ 6)0$- "D

,%D":8)5,"% D": 5/- *GIH )%3 5/- O)8)PO:-%./ 8"3-04 O,:#50<1 (- 3" %"5 -E.0$3-

#/":5P#-00,%& )%3 5/,# 8,&/5 ,%"$-%.- :-#$05#4 T% "$: #5$3<1 5/- #$8 "D 5/- )9#"0$5-

6)0$-# "D C":5D"0," (-,&/5# ()# )9"$5 -,&/5 "% )6-:)&-4 W/$# "$: o"C5,8)0o C":5D"0,"#

(-:- ./):).5-:,#-3 9< 0):&- %$89-:# "D 0):&- 0"%& )%3 #/":5 C"#,5,"%#4 TD "$: D$%3

8)%)&-: ()# ) 0"%&P#/":5 ,%6-#5": (,5/ 0"%&# )5 "A@\ )%3 #/":5# )5 A@\1 (- 8,&/5

-EC:-## 5/- )9#"0$5- 8)&%,5$3- "D C":5D"0," (-,&/5# 5" 9- "4e4 W/$# "$: ,3-)0,#-3

C":5D"0,"# ):- 5:)3-3 )9"$5 !6- 5,8-# 8":- 5/)% (- 8,&/5 -EC-.5 D": )% ).5,6-

8)%)&-: )%3 ):- !6- 5,8-# 8":- &-):-3 5/)% (- 8,&/5 -EC-.5-3 D": ) 0"%&P#/":5

8)%)&-:4

!-."%30<1 (- ,&%":- 5:)%#).5,"% ."#5#4 !,%.- (- )##$8- 5/)5 "$: :-C:-#-%5)5,6-

)&-%5 ,# )% ,%#5,5$5,"%)0 ,%6-#5": (/" ,# 5:)3,%& !jIM@@ #5".R# 5/:"$&/ C":5D"0,"

5:)3-#1 /-: 5:)%#).5,"% ."#5# ):- 0,R-0< 5" 9- "D 5/- ":3-: "D ?M 9)#,# C",%5# C-: 5:)3-4

!,%.- 5:)3,%& ,# 8"%5/0< )%3 5$:%P"6-: ,# "D 5/- ":3-: "D L@ C-:.-%5 C-: )%%$81

)%%$)0 5:)%#).5,"% ."#5# 8)< "%0< 9- "D 5/- ":3-: "D ?@ 9)#,# C",%5#4 '"(-6-:1 (-

D"$%3 5/)5 "$: 5$:%P"6-:1 ()# "% )6-:)&-1 )9"$5 `@\ ) 8"%5/d 5/,# ,# "96,"$#0< 6-:<

/,&/ )%3 "$: 6)0$- "D ,%D":8)5,"% ("$03 9- 8$./ #8)00-: ,D (- 5:)3-3 )5 5/,# 0-6-0

)%3 C),3 -6-% 8"3-#5 ."#5#4

??



N 2,5'<6#7,5#

Z$: C)C-: /)# C:"6,3-3 ) C:".-3$:- D": 5/- -6)0$)5,"% "D ,%D":8)5,"% 5/)5 &-%-:P

)0,#-# -E,#5,%& C:".-3$:-#4 O$:5/-:8":-1 ,% .-:5),% .)#-#1 (- .)% 3-:,6- .0"#-3 D":8

-EC:-##,"%# D": 5/- C:,.- "D ,%D":8)5,"%4 W/,# )CC:")./ ,# )CC0,-3 5" 5/- 6)0$)5,"%

"D 5/- O)8)PO:-%./ 8"3-04 W/$# (- 8)< )%#(-: 5/- Q$-#5,"% X3" ).5,6- 8)%)&-:#

"6-:./):&- D": C:"6,3,%& #5".R #-0-.5,"% #R,00# 9)#-3 "% 0,%-): D).5": 8"3-0#hX Z$:

:-#$05# #$&&-#5 5/)5 )% ).5,6- 8)%)&-: (/" $#-# C)#5 D).5": ,%D":8)5,"% 5" D":-.)#5

:-5$:%# )33# )9"$5 ?`@ 9)#,# C",%5# "6-: )%3 )9"6- 8):R-5 ,%D":8)5,"% :-0)5,6- 5"

) D-- "D 9-5(--% A@ 5" Y@ 9)#,# C",%5#4 W/$# C-:D":8)%.- ,# ."%#,3-:)90< ,% -E.-##

"D .$::-%5 D-- #5:$.5$:-# )%3 #$&&-#5# 5/)5 .$::-%5 D--# ):- ./-)C1 -6-% ,D (- )00"(

D": M@ 9)#,# C",%5# D": )%%$)0 5:)%#).5,"% ."#5# ,% 5:)3,%&4

B- D"$%3 5/)5 ) 3-&:-- "D :-0)5,6- :,#R )6-:#,"% 5/)5 -Q$)5-# D--# ,% C:).5,#- (,5/

5/- D--# 3-:,6-3 D:"8 5/-":< :-Q$,:-# 5/)5 !1 5/- ."-!.,-%5 "D :-0)5,6- :,#R )6-:#,"%1

9- #-5 5" "MMn O:"8 /-:- (- ."%.0$3- 5/)5 -,5/-: C"(-: $5,0,5< ,# -6-% (":#- 5/)%

(- C:-6,"$#0< 5/"$&/5 ": 5/)5 ).5,6- 8)%)&-8-%5 ,# .$::-%50< :)5/-: ./-)C )5 )9"$5

M@ 9)#,# C",%5# ) <-):4

'"(-6-:1 9-.)$#- "D 5/- 0,8,5)5,"%# ,% 5/,# #5$3<1 5/- 6)0$- "D ,%D":8)5,"% ,%

5/- *GIH )%3 5/- O)8)PO:-%./ 8"3-0 #--8# 5" 9- 8$./ 0-## 5/)% .)0.$0)5-3 ,%

5/,# #5$3< )%3 5/$# 5/- ."-!.,-%5 "D :-0)5,6- :,#R )6-:#,"% (,00 9- #8)00-: 5/)% 5/-

%$89-:# (- D"$%34 g-#C,5- 5/- 0,8,5)5,"%#1 (- #5,00 -EC-.5 5/)5 5/-:- 8)< 9- )

%"%P5:,6,)0 ,%D":8)5,"% 6)0$- D": 5/- O)8)PO:-%./ 8"3-01 #,%.- 5/- 6)0$- 3"-# %"5

?A



#/"( )%< $C():3 ": 3"(%():3 5:-%3 "6-: 0)#5 #-6-:)0 <-):#4

?`



M);)%)5')#

G%&1 G41 +-R-):51 U41 2,$1 >4 J?@@@N1 XWhy Stocks May D isappoint X1 f)5,"%)0 +$:-)$

"D 7."%"8,. F-#-):./ B":R,%& I)C-: YYLA4

G::"(1 =4 >4 J"KY"N1 Essays in the T heory of Risk-bearing1 f":5/P'"00)%31 G8#5-:P

3)84

+)03$^^,1 I41 2<%./1 G4 J"KKKN1 XW:)%#).5,"% ."#5# )%3 C:-3,.5)9,0,5<l !"8- $5,0,5<

."#5 .)0.$0)5,"%#X1 Journal of F inancial E conomics M?J"N1 `YPYL4

+):9-:,#1 f4 J?@@@N1 XT%6-#5,%& D": 5/- 2"%& F$% (/-% F-5$:%# ):- I:-3,.5)90-X1

Journal of F inance MM1 ??MP?e`4

+)$8)%1 B4 !41 *"%"6-:1 *4 H41 H,00-:1 F4 74 J"KKKN1 XT%6-#5": Z6-::-).5,"% ,%

T%5-:%)5,"%)0 !5".R H):R-5#X1 Journal of Portfolio Management ?MJ`N1 "@?P"""4

+-%):5^,1 !41 W/)0-:1 F4 '4 J"KKMN1 XH<"C,. 2"## G6-:#,"% )%3 5/- 7Q$,5< I:-8,$8

I$^^0-X1 Quarterly Journal of E conomics ""@J"N1 YAPK?4

+:)%351 H4 B4 J"KKKN1 X7#5,8)5,%& I":5D"0," )%3 *"%#$8C5,"% */",.-l G *"%3,P

5,"%)0 7$0-: 7Q$)5,"%# GCC:")./X1 Journal of F inance M`1 "e@KP"e`e4
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Table 1  Properties of Excess Market Returns and Factor Mimicking Portfolios

A. Factor Mimicking Portfolio of Hwang and Satchell (2000)

Excess Market Returns Factor Mimicking Portfolio (Value) Factor Mimicking Portfolio (Size)

Mean 0.935 1.571 1.474

Standard Deviation 4.399 2.765 2.200

Skewness -1.460 -1.038 -0.777

Excess Kurtosis 6.738 1.247 2.035

Correlation Matrix

Excess Market Returns 1.000

(Value) -0.242 1.000

Factor Mimicking Portfolio (Size) 0.113 -0.350 1.000

Notes: The above statistics for the excess market returns and two factor mimicking portfolio returns are calcualted with 180 monthly 

returns from April 1984 to March 1999. The excess market returns are obtained with S&P500 index total returns minus 3 month US

Treasury bill rate. The two factor mimicking portfolio returns are calculated as described in Hall, Hwang and Satchell (2000)

with 2046 US equities.

B. Factor Mimicking Portfolio of Fama and French

Excess Market Returns

HML (the performance of value stocks 

relative to growth stocks)

SMB (the performance of small stocks 

relative to big stocks)

Mean 0.935 0.091 -0.317

Standard Deviation 4.399 2.514 2.526

Skewness -1.460 0.106 0.130

Excess Kurtosis 6.738 0.279 1.104

Correlation Matrix

Excess Market Returns 1.000

HML (the performance of value 

stocks relative to growth stocks) -0.477 1.000

SMB (the performance of small 

stocks relative to big stocks) 0.077 -0.278 1.000

Notes: The above statistics for the excess market returns and two factor mimicking portfolio returns are calcualted with 180 monthly 

returns from April 1984 to March 1999. The excess market returns are obtained with S&P500 index total returns minus 3 month US

Treasury bill rate. The two factor mimicking portfolio returns are the Fama-French factors downloaded from http://web.mit.edu/kfrench/www.



Table 2  Value of Information CAPM and Linear Factor Models with Lagged Factor Returns

Utility Functions
CAPM                             

(A)

Excess Market Return, 

FMP(Value), 

FMP(Size)             (B)

Excess Market Return, 

HML(Value), SMB(Size)             

(C)

Additional Value of 

Information with Hwang 

and Satchell Factors                   

(B)-(A)

Additional Value of 

Information with Fama-

French Factors                   

(C)-(A)

Power Utility with !=0.5 5.55% 9.79% 9.73% 4.53% 4.47%

Logarithmic Utility 3.94% 7.10% 7.06% 3.31% 3.26%

Power Utility with !=1.5 3.06% 5.57% 5.54% 2.61% 2.57%

Power Utility with !=2 2.50% 4.59% 4.56% 2.15% 2.12%

Power Utility with !=5 1.19% 2.23% 2.21% 1.05% 1.03%

Power Utility with !=10 0.64% 1.20% 1.19% 0.57% 0.56%

Power Utility with !=15 0.43% 0.82% 0.81% 0.39% 0.38%

Power Utility with !=20 0.33% 0.62% 0.62% 0.29% 0.29%

Power Utility with !=25 0.27% 0.50% 0.50% 0.24% 0.23%

Power Utility with !=30 0.22% 0.42% 0.42% 0.20% 0.20%

Power Utility with !=35 0.19% 0.36% 0.36% 0.17% 0.17%

Notes: The above results are obtained with monthly excess returns of randomly selected 450 equities belonging to the S&P500 index from April 1984 to March 1999.

Due to the changes of the constituents in the S&P500 index and unavailable equity returns in early stages of our sample period, the number of available equity returns

in early stages of our sample period is 350. The excess monthly market returns were calculated with S&P500 index total returns and the 3 month US Treasury bill. 

To avoid difficulties in calculation, we group the equities randomly such that in each group 50 equities are assigned. The value of information was calculated 

with the assumption of the logarithmic and power utility functions. By 'Lagged Factor Returns', we mean one period (month) before excess market return and FMP returns

as explanaroty factors.



Figure 1 Information Values of CAPM and Fama-French Linear Factor 

Model with Lagged Factor Returns (ƒƒƒƒ =1.5)
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Figure 2 Information Values of CAPM and Fama-French Linear Factor 

Model with Lagged Factor Returns (ƒƒƒƒ =30)
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