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*$)7&'/!",*6.-'%!-"%*.%%"+,!+2!($'&$'/!&$'!7./7+%'!+2!&$'!7/+L'*&!()%!)*$"'A'->!H.&!)6%+!
%.00'%&"+,%!&+!?),&1C,,',!),-!&+!2.&./'!/'%')/*$'/%!("&$",!&$"%!2"'6-!+2!%&.-=B!

!



!

! a!

: 2/<>%.C'>"#*#.+%+-/.'
:,!&$"%!*$)7&'/!&$'!*+17),=!?),&1C,,',!"%!",&/+-.*'-!","&")66=!+,!)!$"0$!6'A'6>!H.&!0/)-.)66=!
-/"66",0!-+(,!&+!&$'!-"A"%"+,%!),-!+7'/)&"+,%!&$)&!)/'!/'6'A),&!2+/!&$"%!1)%&'/!&$'%"%B!
!

:63 D-*+/"-&%;')%&89"/5.0'
#$'! *+66)H+/)&"+,! H'&('',! 9('-"%$! 2)/1'/%! %&/'&*$'%! H)*F! &+! %'*+,-! $)62! +2! &$'! 5c&$! *',&./=!
($',!&$'!2"/%&!2)/1'/!.,"+,%!('/'!'%&)H6"%$'-B!#$+%'!)*&'-!+,!)!6+*)6!6'A'6!("&$!&$'!7./7+%'!&+!
'G*$),0'! 'G7'/"',*'! H'&('',! 2)/1'/%! ),-! /'-.*'! 7./*$)%'! 7/"*'%! ),-! &/),%7+/&)&"+,! *+%&%B!
E"&$! &"1'>! &$'! ,''-! &+! '%&)H6"%$! 6)/0'/! &/)-",0! 7)/&,'/%! H'*)1'! )77)/',&! ),-! /'0"+,)6!
)%%+*")&"+,%! ('/'! 2+/1'-B! M&! 2"/%&! &$'! )%%+*")&"+,%! +,6=! $),-6'-! 7./*$)%",0>! H.&! %++,! &$'!
)%%+*")&"+,%!)6%+!1),)0'-!%)6'%!2+/!"&%!1'1H'/%B!

:,! 5c4a! 9A',%F)! ?),&1C,,',%! d"F%2k/H.,-! P#$'! 9('-"%$! ?),&1C,,',%! ,)&"+,)6! )%%+*")&"+,%R!
()%!2+.,-'-B!M&!&$'!H'0",,",0!%'A',!)%%+*")&"+,!()%!",*6.-'->!($"*$!",!5ca_!$)-!0/+(,!&+!3_!
/'0"+,)6! )%%+*")&"+,%!("&$! )! &+&)6! +2! ,')/6=! 5a4! 444!1'1H'/%B! :,! 5cb5! &$'! ,)1'! ?),&1C,,',!
()%! 6).,*$'-! )%! )! H/),-!,)1'! ),-! &$'! 97/+.&! %=1H+6! )%! 6+0+&=7'! P%''! <"0./'! 5R! 2+/! 9A',%F)!
?),&1C,,',%! d"F%2k/H.,-! ),-! &$'>! )&! &$'! &"1'! 5c>! /'0"+,)6! )%%+*")&"+,%B! #$'! )-)7&"+,! +2! +,'!
*+11+,! %=1H+6! &$)&! /'76)*'-! 34! +6-! +,'%! .,"&'-! &$'! )%%+*")&"+,%J! %&/',0&$',",0! &$'1!
",-"A"-.)66=!),-!)6%+!7/+A"-'-!&$'1!("&$!)!.,"2+/1!)77')/),*'BV!

!
A"<),%'P&'Z0/#>[//%/'G,+)4'Z+<+#64%\'(Lantmännen, 2010d)'

#$'!2"/%&!+2!I),.)/=!3445>!?),&1C,,',!'FB!2k/B!P'*+,+1"*!)%%+*")&"+,R!()%!'%&)H6"%$'-!),-!)66!&$'!
/'0"+,)6!)%%+*")&"+,%>!("&$!'G*'7&"+,!2+/!O)61)/!?),&1C,>!('/'!1'/0'-!",&+!&$'!7/'%',&!0/+.7B!
O)61)/! ?),&1C,! -'*"-'-! &+! *+,&",.'! )%! )! %'7)/)&'! )%%+*")&"+,>! ("&$! )! 1'1H'/%$"7! ",!
?),&1C,,',B! 8+%&! 2)/1'/%! )/'! -"/'*&! 1'1H'/%! ",! &$'! )%%+*")&"+,>! H.&! %+1'! )/'! 1'1H'/%!
&$/+.0$!6+*)6!)%%+*")&"+,%Bc!

:6: E"9%.-F%+-/.'G'H%C'/$')5*-.#**'
?),&1C,,',!"%!)!*++7'/)&"A'!+/0),"X)&"+,!/'0"%&'/'-!)%!),!'*+,+1"*!)%%+*")&"+,>!($"*$!"%!+(,'-!
H=!)77/+G"1)&'6=!Yb!444!9('-"%$!2)/1'/%B!:&!"%!+,'!+2!&$'!6)/0'%&!0/+.7%!("&$",!2++->!','/0=!),-!
)0/"*.6&./'!",!9*),-",)A")B!?),&1C,,',!$)%!54!a44!'176+=''%!),-!)!&./,+A'/!+2!9;O!Ya>5!H"66"+,B!
#$'!0/+.7]%!H.%",'%%!*+,*'7&!"%!)%!2+66+(%[54!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

V!(Lantmännen, 2010c)!
c!(Lantmännen, 2010e)!
54!(Lantmännen, 2010a)!



!

! Z!

i?),&1C,,',! (+/F%! *6+%'6=! ("&$! "&%! *.%&+1'/%>! 7+%%'%%",0! *+17'&',*'>! *+,&/+6! ),-!
7/'%',*'! ("&$",! &$'! ',&"/'! A)6.'! *$)",! ^! 2/+1! 2)/16),-! &+! &)H6'B!E"&$! +./! *.%&+1'/! ",!
2+*.%>!('!-'A'6+7!),-!7/+*'%%!2)/16),-!/'%+./*'%!",!)!/'%7+,%"H6'!1),,'/B!E'!+7'/)&'!",!
),! ",&'/,)&"+,)6! 1)/F'&! ",! ($"*$! 9('-',! *+,%&"&.&'%! &$'! 2+.,-)&"+,! +2! +./! H.%",'%%!
)*&"A"&"'%Bj55!

?),&1C,,',!"%!)*&"A'!",!5V!*+.,&/"'%>!("&$!9('-',!)%!&$'!1+%&!"17+/&),&!1)/F'&B!#$'!7/"1)/=!
&)%F!"%!&+!7/+A"-'!&$'!1'1H'/%!("&$!%''-%>!2'/&"6"X'/>!76),&!7/+&'*&"+,!),-!2''-%&.22!2+/!),"1)6%!
)%!('66!)%!/'*'"A",0>!%&+/",0>!/'2",",0!),-!%'66",0!($)&!&$'!1'1H'/%!*.6&"A)&'B!?),&1C,,',!"%!)6%+!
",A+6A'-! ",! &$'! ','/0=! %'*&+/! ("&$! 2+*.%! +,! H"+^H)%'-! ','/0=! 7/+-.*&%! ),-! ',A"/+,1',&)66=!
)-)7&'-! %'/A"*'! 7/+-.*&%B! M,+&$'/! H.%",'%%! )*&"A"&=! "%! %)6'%! +2! 1)*$",'/=! %.*$! )%! &/)*&+/%>!
'S."71',&!),-!&$/'%$'/%B!?),&1C,,',!$)%!)!1)&/"G!+/0),"X)&"+,!("&$!2+./!%'*&+/%[!)0/"*.6&./'>!
1)*$",'/=>!','/0=!),-!2++->!),-!2+./!%.77+/&",0!2.,*&"+,%[!'*+,+1=!),-!2",),*'>!%.776=!*$)",>!
$.1),!/'%+./*'%!),-!*+11.,"*)&"+,!P%''!<"0./'!3RB!#$'!+,'!-"A"%"+,!&$)&!"%!,+&!/'7/'%',&'-!",!
<"0./'!3!"%!&$'!/')6!'%&)&'!-"A"%"+,B!:&!"%!)!7/+2"&!*',&'/!),-!%.77+/&!.,"&!2+/!?),&1C,,',!),-!+,'!
+2!&$'!-"A"%"+,]%!&)%F%!)/'!&+!1),)0'!1+%&!+2!?),&1C,,',]%!Y44!7/+7'/&"'%B53!

!

A"<),%'R&'Z0/#>[//%/]-'+,<0/"^0#"+/\'(Lantmännen, 2010f) 

:,!+/-'/!&+!%'66!)66!&$)&!&$'"/!1'1H'/%!*.6&"A)&'!?),&1C,,',!$)%!%'A'/)6!*$),,'6%!+.&!&+!&$'!',-!
*.%&+1'/%B!9+1'!+2!&$'!H/),-%!),-!&$'!()=!?),&1C,,',!"%!+/0),"X'-!+,!)!1+/'!-'&)"6'-!6'A'6!
)/'!%'',!",!<"0./'!YB!M!%"1"6)/!%&/.*&./'!"%!2+.,-!2+/!&$'!+&$'/!&$/''!%'*&+/%!)%!('66B5Y!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

55!(Lantmännen, 2010b)!
53!(Lantmännen, 2010a)!
5Y!(Lantmännen, 2010h)!



!

! b!

!
A"<),%'L&'3+>%'+B'Z0/#>[//%/]-'N,0/8-'C"#*"/'#*%'B++8'-%:#+,\PS'

:6:63 !%"+*'/$'/"9%.-F%+-/.'+I%+'+I#'<%*+#"'+I#*-*'H-;;'$/&5*'/.'
#$'!7./7+%'!+2!&$"%!1)%&'/!&$'%"%! "%!&+!$'67!?),&1C,,',!1)F'!H'&&'/!*$+"*'%!($',!7./*$)%",0!
%')! 2/'"0$&B! #$'! &+&)6!('"0$&! &/),%7+/&'-!+,! %')! 2+/! ?),&1C,,',!344c!()%! %+1'($'/'! )H+A'!
3!V44!444!&+,%B!8+%&!*)/0+!%$"77'-!()%!-/=!H.6F!),-!&$'!1+%&!+2!&$'!-/=!H.6F!-'/"A'-!2/+1!&$'!
M0/"*.6&./'! ),-! <++-! %'*&+/%! P%''! <"0./'! _RB! #$'! 2+*.%! )/')%! ",! &'/1%! +2! ?),&1C,,',]%!
+/0),"X)&"+,!("66!$',*'!H'!+,!&$'!M0/"*.6&./'!),-!<++-!%'*&+/!),-!("&$",!&$'!*+/7+/)&'!2.,*&"+,!
9.776=!*$)",B5a!

!
A"<),%'S&'!+#0$'-%0'B,%"<*#'8"2"8%8'+/':0,<+'#64%'D$%B#E'0/8'8,6'N)$;'-%0'B,%"<*#'8"2"8%8'+/'-%:#+,'D,"<*#E\'

E"&$",!&$'!9.776=!*$)",! 2.,*&"+,>! &$)&!*+.6-!H'!%'',! ",!<"0./'!3>!?),&1C,,',!)/'!+/0),"X'-! ",!
*+176"),*'!("&$! &$'!1+-'%!+2! &/),%7+/&)&"+,>!("&$! )! %7'*")6! -"A"%"+,! 2+/! */"&"*)6! %.776"'/%! P%''!
<"0./'!aRB!d'%7+,%"H6'!2+/!&$'!9')!-"A"%"+,!"%!?),&1C,,',]%!%.7'/A"%+/!+2!&$"%!1)%&'/!&$'%"%>!?)/%!
9'77CB!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

5_!All brand images are from (Lantmännen, 2010).!
5a!(Seppä, 2010)!

VYl!

5al! 3l!

.%,:%/#0<%'+B'#+#0$':0,<+'C%"<#*'
4%,':0,<+#64%'R__`'

D/=!H.6F!

?"S."-!H.6F!

\+,&)",'/!

YYl!

_Zl!

35l!

.%,:%/#0<%'+B'8,6'N)$;':0,<+'
C%"<#*'4%,'-%:#+,'R__`'

M0/"*.6&./'!

<++-!

;,'/0=!

! ! ! !

!"#$%&' !"#$%!!"# !"##$ !"#"$%&$ 

!""#$%&'(") 



!

! V!

!
A"<),%'T&'F,<0/"^0#"+/'C"#*"/'#*%'-)44$6':*0"/'B)/:#"+/PM'

#$'! 7'+76'! (+/F",0! ("&$",! &$'! 9')! -"A"%"+,! )/'! 1)",6=! *+,,'*&'-! &+! &$'"/! %'*&+/B! M! 7'/%+,!
(+/F",0!("&$!&$'!7/+*./'1',&!+2!%$"7!%'/A"*'%!2+/!97),,1m6!"%!1)",6=!(+/F",0!.,-'/!&$'!%'*&+/!
M0/"*.6&./'B!Q',*'!,+,'!+2!&$'!2/'"0$&!7./*$)%'/%!)/'!),%('/",0!&+!?)/%!9'77C!-"/'*&6=B!!

:,!1+/'!-'&)"6!&$'!%7'*"2"*!)/')%!("&$",!?),&1C,,',>!&$)&!&$"%!&$'%"%!("66!2+*.%!+,>!)/'!&$'!&$/''!
2.,*&"+,%!/'%7+,%"H6'!2+/!%$"77",0!0/)",>!",7.&!0++-%!&+!2''-%&.22!1),.2)*&./",0!),-!",7.&!0++-%!
&+!\'/')6")!7/+-.*&"+,! ",!D',1)/FB!#$+%'!&$/''! 2.,*&"+,%!("66>! 2/+1!,+(!+,>!H'!/'2'//'-!&+!)%!
97),,1m6>!<+-'/!),-!\'/')6")!DOB!N,'! "17+/&),&!-"%&",*&"+,! "%! &$)&!97),,1m6!),-!\'/')6")!DO!
&/),%7+/&!0++-%!",!)!,+/&$!&+!%+.&$!-"/'*&"+,!($'/')%!<+-'/]%!26+(!+2!0++-%!"%!",!)!%+.&$!&+!,+/&$!
-"/'*&"+,B5b!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

5Z!Modification of a figure from (Seppä, 2010).!
5b!(Seppä, 2010)!

8),)0'1',&[!
9.776=!\$)",!

M"/!n!;G7/'%%! d+)-!^!
&'17'/'-!

d+)-!^!,+,^
&'17'/'-!

3%0!
?)/%!9'77C! d)"6! ?8!K.6F!

d+)-!

OM8!^!\/"o*)6!
%.7B!n!9.7B!
pY4!89;O!

!



!

! c!

= AI#/"#+-&%;'$"%<#'/$'"#$#"#.&#'
#$'! 7./7+%'! +2! &$"%!1)%&'/! &$'%"%! "%! &+! -'A'6+7! )! 7/"*'! 2+/'*)%&",0!1+-'6! 2+/! %')! 2/'"0$&%B! :,!
+/-'/!&+!%.**''->!F,+(6'-0'!+2!$+(!2/'"0$&!/)&'%!*$),0'!("&$!%+1'!.,-'/6=",0!-)&)!"%!,''-'->!
),-! ($'&$'/! &$"%! -)&)! *),! H'! /'7/'%',&'-! H=! &"1'! %'/"'%! +/! ,+&B! #$/''! *+,*'7&%! &$)&! )/'! +2!
"17+/&),*'! )/'[! 1)*/+'*+,+1"*%>! 1"*/+'*+,+1"*%! ),-! %.776=! *$)",! 1),)0'1',&B!
8)*/+'*+,+1"*%!'G76)",%!$+(!06+H)6!2)*&+/%!1"0$&!)22'*&!-'1),-!),-!%.776=5V>!1"*/+'*+,+1"*!
&$'+/=!'G76)",%! &$'! /'6)&"+,%$"7!H'&('',!-'1),-!),-! %.776=5c! ),-! %.776=! *$)",!1),)0'1',&!
&$'!1),)0'1',&!+2!-'1),-!),-!%.776=B34!#$'!7)/&%!+2!&$'!/)&'%!&$)&!*),!H'!'G76)",'-!H=!&"1'!
%'/"'%!1"0$&!H'!.%'-!&+!2+/'*)%&!2.&./'!/)&'%!&$/+.0$!/'0/'%%"+,!),)6=%"%B!#$'!*+,*'7&%!,''-'-!
)/'!)66!7/'%',&'-!",!&$"%!*$)7&'/B!

=63 J%&"/#&/./<-&*'
8)*/+'*+,+1"*%! "%! &$'!%&.-=!+2!'*+,+1=^("-'!7$',+1',)B!<+/! &$"%! &$'%"%>! "&!7/+A"-'%!)!H)%"*!
2/)1'(+/F!2+/!.,-'/%&),-",0!$+(>!),-!($"*$>!'*+,+1=^("-'!2)*&+/%!&$)&!1"0$&!)22'*&!&$'!%')!
2/'"0$&!1)/F'&B!N,'!&++6!2+/!),)6=X",0!&$'!1)L+/!-/"A",0!2+/*'%!+2!*$),0'!),-!$',*'!&$'!1)*/+!
'*+,+1"*)6! "17)*&! +,! ),! ",-.%&/=>! +/! )! *+17),=>! "%! &$'! `;9#;?! 2/)1'(+/FB! #$'! `;9#;?!
2/)1'(+/F! *)&'0+/"X'%! &$'! 7+%%"H6'! 2+/*'%! ",! %"G! *)&'0+/"'%[! 7+6"&"*)6>! '*+,+1"*)6>! %+*")6>!
&'*$,+6+0"*)6>!',A"/+,1',&)6!),-!6'0)6!P%''!<"0./'!Z!2+/!'G)176'%!+2!2+/*'%!2+/!')*$!*)&'0+/=RB35!!

!
A"<),%'M&'!*%'.a3!aZ'B,0>%C+,;'C"#*'-+>%'%H0>4$%-'+B'8,"2"/<'B+,:%-'(Johnson, Scholes, & Whittington, 2008)'

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

5V!(Arnold, 2008)!
5c!(Krugman & Wells, 2005)!
34!(Chopra & Meindl, 2004)!
35!(Johnson, Scholes, & Whittington, 2008)!

!"#$%&'()*+,-."( 

!

!"#$%$&'#!
h+A'/,1',&!9&)H"6"&=!

#)G)&"+,!7+6"*=!
<+/'"0,!&/)-'!/'0.6)&"+,%!
9+*")6!('62)/'!7+6"*"'% 

!

!"#$#%&"'(!
;*+,+1"*!0/+(&$!
:,&'/'%&!/)&'%!
;G*$),0'!/)&'%!
:,26)&"+,!/)&' 

!
!"#$%&!

\.6&./)6!)%7'*&%!
Q')6&$!*+,%*"+.%,'%%!
`+7.6)&"+,!0/+(&$!/)&'!

M0'!-"%&/"H.&"+, 

!

!"#$%&'&()#*'!
dUD!)*&"A"&=!

h+A'/,1',&!%7',-",0!+,!
/'%')/*$!

W'(!-"%*+A'/"'% 

!
!"#$%&"'(")*+!
`/+&'*&"+,!6)(%!
E)%&'!-"%7+%)6!

E')&$'/!U!*6"1)&'!*$),0'!
:,*/')%'-!)()/','%% 

!

!"#$%!
\+17'&"&"+,!6)(!
;176+=1',&!6)(!
Q')6&$!),-!%)2'&=!

/'0.6)&"+,% 



!

! 54!

:,!&$'!`;9#;?>!7+6"&"*)6!$"0$6"0$&%!&$'!/+6'!+2!0+A'/,1',&%J!'*+,+1"*)6!/'2'/%!&+!1)*/+^'*+,+1"*!
2)*&+/%! %.*$!)%!'G*$),0'! /)&'%!),-!H.%",'%%! *=*6'%J! %+*")6! ",26.',*'%! ",*6.-'!*$),0",0!*.6&./'%!
),-! -'1+0/)7$"*%J! &'*$,+6+0"*)6! /'2'/! &+! ",,+A)&"+,%! %.*$! )%! :,&'/,'&! +/! ,),+&'*$,+6+0=J!
',A"/+,1',&)6! ",*6.-'%! q0/'',]! "%%.'%! %.*$! )%! 7+66.&"+,! ),-! 06+H)6! ()/1",0J! ),-! 2",)66=! 6'0)6!
",*6.-'%! 6'0"%6)&"A'!*+,%&/)",&%!+/!*$),0'%B!#$'/'!)/'! 6"F'6=! &+!'G"%&!)!,.1H'/!+2! 2)*&+/%>!($"*$!
1"0$&!$)A'!),!'22'*&!+,!&$'! ",-.%&/=!),)6=X'->! ",!'A'/=!*)&'0+/=B!M!`;9#;?!),)6=%"%!%&)/&%!("&$!
2",-",0!7+%%"H6'!2)*&+/%!&$)&!1"0$&!)22'*&!&$'!*+17),=!+,!)!1)*/+'*+,+1"*!6'A'6B!9'*+,-6=>!&$'!
2)*&+/%!)/'!*)&'0+/"X'-! ",&+!+,'!+2!&$'!%"G!*)&'0+/"'%B!#$'!/'%.6&! "%!)!*)&'0+/"X'-! 6"%&!+2! 2)*&+/%>!
2/+1!($"*$!*+,*6.%"+,!1"0$&!H'!-/)(,B!M!`;9#;?!),)6=%"%!"%!)!.%'2.6!&++6!2+/!.,-'/%&),-",0!($)&!
1"0$&!)22'*&!),!",-.%&/=!+/!)!*+17),=!",!&$'!6+,0!/.,B33!

=6: J-&"/#&/./<-&*'
8"*/+'*+,+1"*%!"%!)!2"'6-!+2!%&.-=!&$)&!&/"'%!&+!),)6=X'!$+(!2"/1%!1)F'!-'*"%"+,%!),-!$+(!&$'=!
",&'/)*&!+,!)!1)/F'&!2/+1!),!'*+,+1"*)6!7'/%7'*&"A'B!#$"%!*$)7&'/!("66!0"A'!)!H/"'2!",&/+-.*&"+,!
&+! &$'! *+,*'7&! +2! -'1),-! ),-! %.776=! ),-! -"%*.%%! )! .%'2.6! &++6! 2+/! 1"*/+'*+,+1"*! ),)6=%'%[!
`+/&'/]%!2"A'!2+/*'%B!

=6:63 ,#<%.0'%.0'*5>>;C'
#+!H'&&'/!.,-'/%&),-!&$'!1'*$),"%1%!*+,&/+66",0!&$'!1)/F'&!+2!%')!2/'"0$&!)!H/"'2!'G76),)&"+,!+2!
-'1),->! %.776=! ),-! &$'! /'6)&"+,%$"7! H'&('',! &$'! &(+! )/'! 0"A',B! #$'! 7+",&! +2! A"'(! ("66! H'!
-'1),-! ),-! %.776=! +2! &$'! %'/A"*'! +2! $)A",0! 0++-%! %$"77'-! 2/+1! +,'! 6+*)&"+,! &+! ),+&$'/B!
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)&! )! *'/&)",! 7/"*'! +,! )! 1)/F'&B! #$'! 1)/F'&! "%! )6()=%! %&/"A",0! &+! /')*$! 'S."6"H/".1! H'&('',!
-'1),-!),-!%.776=B!

M,+&$'/!"17+/&),&!*+,*'7&!"%!7/"*'!'6)%&"*"&=B!#$'!7/"*'!'6)%&"*"&=!"%!)!1')%./'!+2!$+(!1.*$!&$'!
-'1),-!+/!%.776=!("66!*$),0'!("&$!)!*$),0'!",!7/"*'B!:2>!2+/!'G)176'>!&$'!%.776=!+2!)!%'/A"*'!$)%!
6+(!7/"*'!'6)%&"*"&=>!&$'!%.776=!("66!,+&!-'*/')%'!)%!1.*$!("&$!)!-'*/')%'!",!7/"*'!)%!"2!&$'!%.776=!
+2!&$'!%'/A"*'!(+.6-!$)A'!$"0$!7/"*'!'6)%&"*"&=B!

N,'!()=!+2!'G76)",",0!&$'!7/"*'!"%!H)%'-!+,!&$'!%"176'!2)*&!&$)&!*+17),"'%!,''-!&+!1)F'!7/+2"&!
",!&$'!6+,0!/.,B!#$'/'!)/'!*+%&%!)%%+*")&'-!("&$!7/+A"-",0!0++-%!+/!%'/A"*'%!),-!&$+%'!*+%&%!,''-!
&+!H'!*+A'/'-!H=!/'A',.'%B!M!7/"*'!1"0$&!H'!%)"-!&+!*+,%"%&!+2!&(+!7)/&%[!&$'!%'66'/]%!*+%&!),-!&$'!
%'66'/]%! 7/+2"&! 1)/0",! P%''! <"0./'! bRB! #$'! *+%&! 1"0$&! H'! $"0$'/! &$),! &$'! 7/"*'! )&! %+1'! &"1'%>!
($"*$!/',-'/%!)!,'0)&"A'!7/+2"&!1)/0",B!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

33!(Johnson, Scholes, & Whittington, 2008)!
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A"<),%'V&'!*%',%$0#"+/'N%#C%%/'4,":%X':+-#'0/8'4,+B"#'>0,<"/''

<+/! *+17),"'%! +,6=! %'66",0! +,'! 7/+-.*&! +/! +,'! %'/A"*'>! %.*$! )%! 1+%&! %$"7+(,'/%>! &$'! 7/+2"&!
1)/0",! 2+/! &$)&! 7/+-.*&! +/! %'/A"*'! ,''-%! &+! H'! 7+%"&"A'! +,! )A'/)0'! "2! &$+%'! *+17),"'%! )/'! &+!
1)F'!),=!7/+2"&B! <+/! ",-.%&/"'%!('/'!)66! *+17),"'%!$)A'! &$'!%)1'!*+%&! %&/.*&./'! 2+/!7/+A"-",0!
&$'!%)1'!%'/A"*'!),-!&$'/'!)/'!2'(!+/!,+!7+%%"H"6"&"'%!&+!-"22'/',&")&'!&$'!%'/A"*'>!&$'!*+%&!76)=%!
),! "17+/&),&!/+6'! 2+/!'G76)",",0!&$'!1)/F'&!7/"*'B!#$'!*+%&! "%!$',*'!),!.,-'/6=",0!'G76),)&+/=!
A)/")H6'!&+!&$'!7/"*'!",!%.*$!)!*)%'B!#$'!/'%&!+2!&$'!7/"*'!&$',!$)%!&+!H'!'G76)",'-!H=!&$'!7/+2"&!
1)/0",B!#$'!7/+2"&!1)/0",!"%!7)/&6=!-'7',-',&!+,!&$'!1)/F'&!%"&.)&"+,>!+/!&$'!-'1),-!A%B!%.776=!
%"&.)&"+,!7/'A"+.%6=!'G76)",'-B!#$'!7/+2"&!1)/0",!*+.6-!)6%+!H'!-'7',-',&!+,!+&$'/!2)*&+/%>!%.*$!
)%!,'0+&")&"+,!%F"66%!+/!*$+"*'!+2!*+,&/)*&B3Y!

=6:6: !/"+#"K*'$-1#'$/"&#*'
#+!H'!)H6'!&+!),)6=X'!&$'!%')!2/'"0$&!1)/F'&!2/+1!),!",-.%&/=!+/!1"*/+'*+,+1"*!7'/%7'*&"A'>!&$'!
.%'!+2!`+/&'/]%!2"A'!2+/*'%!"%!)!0++-!&++6B!#$'!&++6!*+.6->!)%!),!'G)176'>!H'!.%'-!&+!2",-!+.&!$+(!
&$'!7/"*'!",!&$'!",-.%&/=!"%!*+,%&/.*&'->!($"*$!(+.6-!H'!+2!",&'/'%&!)**+/-",0!&+!YB3B5!)H+A'B!#$'!
2/)1'(+/F! "%! +,6=! )776"*)H6'! &+! +,'! %7'*"2"*! ",-.%&/=! )&! )! &"1'! ),-! $',*'! "&! "%! "17+/&),&! &+!
*6')/6=!-'2",'!&$'!",-.%&/=!+2!2+*.%!H'2+/'!.%",0!&$'!2/)1'(+/FB!#$'!1)",!"-')!"%!&+!"-',&"2=!&$'!
%+./*'%!+2!*+17'&"&"+,!",!&$'!",-.%&/=B!#$'!2"A'!2+/*'%!)/'[!2788)%'492(8":'4>!($"*$!-'%*/"H'%!&$'!
H)/0)",",0!7+%"&"+,! 2+/!*+17),"'%!%.776=",0!&$'! ",-.%&/=!("&$!7/+-.*&%!+/!%'/A"*'%J!!72/"1'492(
8":'4>!&$'!%&/.*&./'!+2!&$'!*.%&+1'/%!),-!&$'"/!)H"6"&=!&+!",26.',*'!&$'!",-.%&/=!",*.1H',&%J!&$'!!
#':( '#/43#/2>! -"%*.%%'%! &$'! /"%F! +2! ,'(! *+17),"'%! ',&'/",0! &$'! ",-.%&/=J! 2752/%/7/'( 84"&7!/2>!
($"*$!-'%*/"H'%!"2!&$'/'!)/'!%.H%&"&.&'!7/+-.*&%!+/!%'/A"*'%!&$/')&',",0!&$'!",-.%&/=J!),-!2",)66=!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

3Y!(van Weele, 2005)!
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!"18'/%/%*'(4%*3)4;!("&$",!),!",-.%&/=!-'%*/"H",0!&$'!%&/.*&./'!+2!&$'!",*.1H',&!*+17),"'%!),-!
&$'"/!*+17'&"&"+,!P%''!<"0./'!VRB3_>!3a!

!
A"<),%'Y&'.+,#%,]-'B"2%'B+,:%- (Johnson, Scholes, & Whittington, 2008)'

M! 2"A'! 2+/*'%!),)6=%"%! "%! *)//"'-!+.&!H=! "-',&"2=",0!),-!*)&'0+/"X",0!%+./*'%!+2!*+17'&"&"+,! ",&+!
&$'!2/)1'(+/FB!;)*$!2+/*'! "%!&$',!'A)6.)&'-!H)%'-!+,!&$'! "17)*&! "&!$)%!+,!&$'!+A'/)66! 6'A'6!+2!
)&&/)*&"A'6=! +2! &$'! ",-.%&/=B! ;B0B! "2! )66! 2"A'! 2+/*'%! "%! /),F'-! )%! $"0$>! &$'! *+17'&"&"+,!("&$",! &$'!
",-.%&/=!"%!2"'/*'!),-!7/+2"&!1)/0",%!7/+H)H6=!6+(>!/',-'/",0!&$'!*+,*6.%"+,!&$)&!&$'!",-.%&/=!"%!
,+,^)&&/)*&"A'B!#$'! /'%.6&!+2!),! 2"A'! 2+/*'%!),)6=%"%! *),!H'!.%'-! &+!'G76)",!$+(! &$'! ",-.%&/=! "%!
2.,*&"+,",0!+,!)!1"*/+'*+,+1"*!6'A'6B!3Z>!3b!

=6= L5>>;C'&I%-.'<%.%9#<#.+M'>5"&I%*-.9'/$'+"%.*>/"+%+-/.'*#"1-&#*'
d)&$'/! &$),! &)6F",0!)H+.&! %.776=! *$)",!1),)0'1',&! ",!0','/)6>! &$'! 2+*.%!+2! &$"%! %'*&"+,! "%!+,!
7./*$)%",0!+2!&/),%7+/&)&"+,!%'/A"*'%B!

#$'!7./*$)%",0!+2!)!%'/A"*'!+/!0++-%!%$+.6-!H'!A"'('-!)%!)!7/+*'%%!+2!)*&"A"&"'%!&$)&!)/'!&"0$&6=!
",&'/*+,,'*&'-B!g),!E''6'!$)%!-'A'6+7'-!)!7./*$)%",0!7/+*'%%>!($"*$!*+,%"%&%!+2!%"G!)*&"A"&"'%[!
-'2",'! %7'*"2"*)&"+,>! %'6'*&! %.776"'/>! *+,&/)*&! )0/''1',&>! +/-'/",0>! 'G7'-"&",0! ),-! 'A)6.)&"+,!
P%''!<"0./'!cRB!#$'!S.)6"&=!+2!&$'!+.&7.&!+2!+,'!)*&"A"&=!",!&$'!7/+*'%%!-"/'*&6=!)22'*&%!&$'!S.)6"&=!
+2! &$'!,'G&! )*&"A"&=B! #$'! /'%.6&! +2! ')*$! %&'7! %$+.6-!H'! *+,*6.-'-! ),-!-+*.1',&'-!H'2+/'! &$'!
,'G&!%&'7!%&)/&%B3V!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

3_!(Johnson, Scholes, & Whittington, 2008)!
3a!(Hunger & Wheelen, 2009)!
3Z!(Johnson, Scholes, & Whittington, 2008)!
3b!(Hunger & Wheelen, 2009)!
3V!(van Weele, 2005)!
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A"<),%'`&'!*%'4),:*0-"/<'4,+:%--'(van Weele, 2005)'

#$'!2"/%&!&$/''!%&'7%!+2!&$'!7/+*'%%!)/'!*)66'-!&$'!&)*&"*)6!7./*$)%",0!2.,*&"+,!),-!&$'!/'1)",",0!
&$/''!&$'!+/-'/",0!2.,*&"+,B!K'*).%'!+2!&$'!A)/=",0!,)&./'!+2!&$'!%"G!%&'7%!&$'=!/'S."/'!-"22'/',&!
F,+(6'-0'>! %F"66%! ),-! 'G7'/&"%'! ",! +/-'/! 2+/! )! *+17),=! &+! /')*$! ),! +7&"1)6! %+6.&"+,B! #$"%!
/'S."/'%! -"22'/',&! 7'/%+,%>! %7'*")6"X'-! ",! &$'! -"22'/',&! )/')%! +2! 7./*$)%",0>! &+! (+/F! ",! */+%%^
2.,*&"+,)6!*++7'/)&"+,B!E$',!7/+*./",0!&/),%7+/&)&"+,>! "&! "%!1+%&!+2&',!&$'!2+./! 6)&'/!)*&"A"&"'%!
",!&$'!7./*$)%",0!7/+*'%%!&$)&!)/'!*)//"'-!&$/+.0$B3c!

N,'! "17+/&),&! 7)/&! +2! &$'! 7./*$)%",0! 2.,*&"+,! "%! &$'! ,'0+&")&"+,B! W'0+&")&"+,! &)F'%! 76)*'!
H'&('',!&(+>!+/!1+/'>!7)/&"'%!),-!&$'!0+)6!+2!&$'!,'0+&")&"+,!"%!&+!/')*$!),!)0/''1',&!&$)&!"%!
H','2"*")6! &+! )66! ",A+6A'-B! E$+1! &$)&! *),! H','2"&! &$'! 1+%&! -'7',-%! 1)",6=! +,! &$'! 7+('/!
7+%"&"+,!+2! ",A+6A'-!7)/&"'%B!M!7./*$)%'/! %$+.6-!)6()=%! %&/"A'! 2+/!)! %&/+,0'/!7+('/!7+%"&"+,! ",!
+/-'/! &+! H'! 1+/'! H','2"*")6! ",! )! ,'0+&")&"+,B! 9+1'! "17+/&),&! 2)*&+/%! "17/+A",0! &$'! 7+('/!
7+%"&"+,! +2! )! 7./*$)%'/! )/'[! &+! $)A'!1+/'! %.776"'/%! &+! *$++%'! 2/+1>! &+! $)A'! &$'! &/.%&! +2! &$'!
%.776"'/>! &+! $)A'! F,+(6'-0'! )H+.&! &$'!1)/F'&! ),-! &+! $)A'! F,+(6'-0'! )H+.&! &$'! %.776"'/! ",!
S.'%&"+,B!M,+&$'/!2)*&+/!)22'*&",0!&$'!7+('/!7+%"&"+,!"%!&$'!)1+.,&!+2!1+,'=!&$'!7./*$)%'/!*),!
,'0+&")&'!("&$B!N,'!()=!&+!"17/+A'!&$'!7+('/!7+%"&"+,!"%!&$'/'2+/'!&+!*+,%+6"-)&'!)66!7./*$)%",0!
",!)!*+17),=BY4!

M!7./*$)%'/!+2! &/),%7+/&)&"+,!%'/A"*'%! "%! L.%&!)! %1)66!7)/&!+2! &$'!%.776=!*$)",B!<+/!)!7/+-.*",0!
*+17),=! &$'/'! "%! )! ,''-! 2+/! &/),%7+/&)&"+,! 2+/! ",H+.,-! 0++-%! &+! &$'! 2)*&+/=! ),-! +.&H+.,-!
0++-%! &+! *.%&+1'/%B! :,! )! 0','/)6"X'-! %.776=! *$)",! 2+/! )! 7/+-.*",0! *+17),=>! )! %'66'/! ',%./'%!
&$'/'!"%!)!-'1),-!2+/!&$'!7/+-.*&B!#$'!2)*&+/=!&$',!,''-!",7.&!1)&'/")6!2+/!0++-%>!($"*$!$)%!&+!
H'!%'*./'-!H=!)!*+11+-"&=!7./*$)%'/B!:,!+/-'/!&+!0'&!&$'!0++-%!&+!&$'!2)*&+/=>!)!&/),%7+/&)&"+,!
7./*$)%'/!,''-%! &+!7/+*./'! &$'! &/),%7+/&)&"+,!+2! &$'!0++-%! 2/+1!&$'!*+11+-"&=! %'66'/! &+! &$'!
2)*&+/=B!E$',!&$'!7/+-.*&!$)%!H'',!7/+-.*'->!&$'/'!"%!)0)",!)!,''-!2+/!&/),%7+/&)&"+,!2/+1!&$'!
2)*&+/=!&+!&$'!7./*$)%'/!+2!&$'!7/+-.*&>!($"*$!&$'!&/),%7+/&)&"+,!7./*$)%'/!$)%!&+!7/+*./'B!

:2! "&! "%! &$'!7/+-.*",0!*+17),=!($+!7./*$)%'%!&$'!&/),%7+/&)&"+,>! &$'!&/),%7+/&)&"+,!7./*$)%'/!
$)%! ),! ",&'/,)6! *.%&+1'/>! ($"*$! "%! &$'! 7/+-.*&"+,! 2)*"6"&=>! ($"*$! 1.%&! H'! %'/A'-! ("&$! ",7.&!
1)&'/")6B! #$'! 2/)1'%! 2+/! &$'! ",H+.,-! &/),%7+/&)&"+,! "%! )6/')-=! 1)-'! .7! H=! &$'! *+11+-"&=!
7./*$)%'/! ($+! -'*"-'%! ($'/'>! ($',! ),-! $+(! 1.*$! &+! 7"*F! .7B! #$'! %)1'! "%! &/.'! 2+/! &$'!
+.&H+.,-! &/),%7+/&)&"+,!($'/'! &$'! %'66'/! %'&%! &$'! 2/)1'%B! :,! +/-'/! &+! +7&"1"X'! 2+/! &$'! ',&"/'!
*+17),=>! &$'/'! "%! )! ,''-! 2+/! *++/-",)&"+,! H'&('',! %'66'/>! 2)*&+/=>! *+11+-"&=! 7./*$)%'/! ),-!
&/),%7+/&)&"+,!7./*$)%'/B!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

3c!(van Weele, 2005)!
Y4!(van Weele, 2005)!

D'r,'!
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=6=63 2/.+"%&+*'$/"'*#%'$"#-9I+'
M!7./*$)%'/!+2!%')!2/'"0$&!$)%!&+!*$++%'!($'&$'/!&+!7./*$)%'!.,-'/!%$+/&!&'/1!*+,&/)*&%!+/!&+!
%'&!.7!)! 6+,0!&'/1!*+,&/)*&B!#$'!)-A),&)0'!("&$!7./*$)%",0!.,-'/!)! 6+,0!&'/1!*+,&/)*&! "%!&$)&!
&$'! *)7)*"&=! ,''-'-! "%! %'*./'-! )&! )! 7/'A"+.%6=! )0/''-! 7/"*'B! M,+&$'/! )-A),&)0'! "%! &$)&! &$'!
7./*$)%'/!*),!H'!*'/&)",! &$)&! &$'!*)7)*"&=! "%!)A)"6)H6'!($',!)0/''-B!#$'!1)",!-"%)-A),&)0'! "%!
&$)&!&$'!7./*$)%'/!6+%'%!*+,&)*&!("&$!&$'!1)/F'&!2+/!%')!2/'"0$&>!($',!+,6=!7./*$)%",0!+,!6+,0!
&'/1!*+,&/)*&B!#$"%!7/+H6'1!)/"%'%!%",*'!&$'!%.776"'/%!&$)&!-+!,+&!0'&!)!*+,&/)*&>!)/'!.,6"F'6=!&+!
",2+/1!&$'!7./*$)%'/!)H+.&!&$'!1)/F'&!-'A'6+71',&B!h+/&+,!'&!)6B!)/0.'!&$)&!%+1'!+2!&$'!1+%&!
"17+/&),&!()=%! &+! )*S."/'!1)/F'&! ",2+/1)&"+,! "%! &$/+.0$! 2/'"0$&! ,'0+&")&"+,%>!1)/F'&! /'7+/&%!
),-! ",2+/1)&"+,! ,'&(+/F%! ("&$! %$"7+(,'/%>! *$)/&'/'/%>! H/+F'/%! ),-! )0',&%BY5! 9+1'! +2! &$'!
-"22'/',&!*+,&/)*&%!)A)"6)H6'!2+/!%')!2/'"0$&!)/'[Y3!

• g+=)0'!*$)/&'/!*+,&/)*&%!e!%7+&!*+,&/)*&>!%7'*"2"'-!)1+.,&!H'&('',!&(+!7+/&%!+,'!&"1'!
• \+,&/)*&%!+2!)22/'"0$&1',&!P\+MR!e!%7'*"2"'-!S.),&"&=!H'&('',!&(+!)/')%!+A'/!)!7'/"+-!+2!

&"1'B!N2&',!6)/0'/!S.),&"&"'%!&$)&!-+'%!,+&!2"&!",!+,'!%$"7B!
• #/"7^*$)/&'/!*+,&/)*&%!e!$"/'!%$"7!("&$!*/'(!2+/!&$'!-./)&"+,!+2!+,'!&/"7>!7)=!"%!+,!)!7'/!

-)=!H)%"%!),-!*$)/&'/'/!7)=%!)66!'G7',%'%!-./",0!&$'!&/"7B!
• #"1'^*$)/&'/! *+,&/)*&%! e! $"/'! %$"7! +A'/! )! 7'/"+-! +2! &"1'! ),-! .,-'/! *'/&)",! *+,-"&"+,%!

%7'*"2"'-!",!&$'!*+,&/)*&B!`)=!"%!+2&',!'A'/=!5a!-)=%!+/!!'A'/=!1+,&$B!
• K)/'H+)&!+/!-'1"%'!*$)/&'/!*+,&/)*&%B!e!Q"/'!&$'!H+)&!("&$!2.66!+7'/)&"+,)6!*+,&/+6!+A'/!)!

7'/"+-!+2!&"1'>!*$)/&'/'/!$)%!)66!*+%&%!H.&!&$'!*)7"&)6!*+%&B!

E$)&! *+,&/)*&! &+! *$++%'! -'7',-%! ',&"/'6=! +,! &$'! %7'*"2"*! %"&.)&"+,! ),-! &$'! ,''-%! +2! &$'!
*+17),=! 7/+*./",0! &$'! %')! 2/'"0$&B! :&! "%! 7+%%"H6'! &+! 7./*$)%'! .,-'/! ),=! +2! &$'! *+,&/)*&%!
1',&"+,'-! ",!)-A),*'!+/!("&$! %$+/&!,+&"*'>!H.&! &$'!A+=)0'!*$)/&'/^!),-! &/"7^*$)/&'/! *+,&/)*&%!
,+/1)66=! 6)%&%! 2+/!)!%$+/&'/!7'/"+-!+2! &"1'!*+17)/'-! &+! &$'!+&$'/!*+,&/)*&%B!E$',!7./*$)%",0!
("&$!A'/=!%$+/&!,+&"*'!A+=)0'!*$)/&'/!*+,&/)*&%!"%!+2&',!&$'!+,6=!*$+"*'B!E$',!7./*$)%",0!2)/!",!
)-A),*'!&$'!A+=)0'!*$)/&'/!*+,&/)*&!1"0$&!,+&!H'!)A)"6)H6'B!`./*$)%",0!("&$!&$'!A+=)0'!*$)/&'/!
*+,&/)*&!"%!+2&',!*)66'-!&+!7./*$)%'!+,!&$'!%7+&!1)/F'&B!

K'%"-'! &$'! )H+A'! *+,&/)*&%! &$'/'! )/'! %&),-)/-! )0/''1',&! *+,&/)*&%>! *)66'-! :,*+&'/1%>! &$)&!
,''-%! &+!H'! 2.62"66'-B!E$"*$! :,*+&'/1! &+!.%'! "%! -'*"-'-!($',! %'66",0!+/!H.=",0! &$'!0++-%! &$)&!
,''-%!&+!H'!&/),%7+/&'-B!Q',*'>!&$'!2/'"0$&!7./*$)%'/!2+*.%! "%!+,!2.62"66",0!&$'! :,*+&'/1!+2!&$'!
*.//',&! *+,&/)*&B! <+/! -/=! H.6F! *)/0+! &(+! &=7'%! +2! :,*+&'/1%! )/'! ,+/1)66=! .%'-[! \:<! P*+%&>!
",%./),*'!),-!2/'"0$&R!),-!<NK!P2/''!+,!H+)/-RB!@,-'/!)!\:<!*+,&/)*&!&$'!%'66'/!-'6"A'/%!&$'!%+6-!
0++-%!)&!&$'!7./*$)%'/]%!,)1'-!7+/&B!Q',*'>!("&$!)!\:<!*+,&/)*&!&$'!%'66'/!"%!7)=",0!2+/!&$'!%')!
2/'"0$&B!E$"6'>!.,-'/!)!<NK!*+,&/)*&>!&$'!7./*$)%'/!$)%!&+!,+1",)&'!)!%$"7!),-!7)=!2+/!&$'!%')!
2/'"0$&B! Q',*'>! ($"6'! .%",0! )! <NK! *+,&/)*&>! &$'! %'66'/s%! /'%7+,%"H"6"&=! ',-%! )6/')-=! ($',! &$'!
0++-%!7)%%!&$'!%$"7]%!/)"6!)&!&$'!+/"0",!7+/&BYY!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

Y5!(Gorton, Hillenius, Ihre, & Sandevärn, 2009)!
Y3!(Alizadeh & Nomikos, 2009)!
YY!(Gorton, Hillenius, Ihre, & Sandevärn, 2009)!



!

! 5a!

=6=6: L-+5%+-/.*'HI#.'$/"#&%*+*'&%.'I#;>'0#&-*-/.N<%8-.9'
#$'/'! "%! )! H/+)-! /),0'! +2! %"&.)&"+,%! ($'/'! 2+/()/-^6++F",0! ",! 0','/)6>! ),-! 2+/'*)%&%! ",!
7)/&"*.6)/>! *),! $'67! -'*"%"+,! 1)F'/%! ("&$",! +/! ("&$! *6+%'! *+,&)*&! ("&$! &$'! %$"77",0! ",-.%&/=B!
97'*"2"*)66=>! 2+/! &/),%7+/&)&"+,! 7./*$)%'/%! &$'! %"&.)&"+,%! ($'/'! 2+/'*)%&%! "%! $'672.6! )/'! ($',!
1)F",0!-'*"%"+,%!)H+.&!&$'!1"G!+2!6+,0!&'/1!*+,&/)*&%!),-!%7+&!1)/F'&!*+,&/)*&%B!E$',!7/"*'%!
)/'!'G7'*&'-!&+!",*/')%'>!"&!"%!7/'2'//'-!&+!%'*./'!6)/0'/!*)7)*"&"'%!("&$!*+,&/)*&%!",!)-A),*'B!:,!
*)%'!+2!'G7'*&'-!-'*/')%'>!"&!"%!H'&&'/!&+!7./*$)%'!&$'!1)L+/"&=!+2!&$'!*)7)*"&=!+,!)!%7+&!1)/F'&B!
M**./)&'!2+/'*)%&%!("66!0"A'!&$'!&/),%7+/&)&"+,!7./*$)%'/!",2+/1)&"+,!&$)&!*+.6-!6')-!&+!%)A",0%!
),-!/'-.*'-!/"%F%!",!H+&$!)!%$+/&!&'/1!),-!)!6+,0!&'/1!7'/%7'*&"A'B!Y_>Ya!!

=6? O#9"#**-/.'%.%;C*-*'$/"#&%*+-.9'

=6?63 P/"#&%*+-.9'<#+I/0*'
#$'/'! )/'! A)/"+.%! 2+/'*)%&",0! &'*$,"S.'%! &+! *$++%'! 2/+1>! %+1'! 1+/'! %."&)H6'! 2+/! 7)/&"*.6)/!
%"&.)&"+,%! &$),!+&$'/%B! #$'/'2+/'>! "&! "%! "17+/&),&! &+!.,-'/%&),-!)A)"6)H6'! &'*$,"S.'%!),-! &$'"/!
/'S."/'1',&%!&+!H'!)H6'!&+!*$++%'!),!)77/+7/")&'!&'*$,"S.'!2+/!)!%7'*"2"*!%"&.)&"+,BYZ!

#$'/'! )/'! 2+./! 1)L+/! 0/+.7%! +2! 2+/'*)%&",0! &'*$,"S.'%[! &"1'! %'/"'%>! S.)6"&)&"A'>! *)%.)6>! ),-!
%"1.6)&"+,B!:,!/%1'!2'4%'2!3#3);2%2>!$"%&+/"*)6!-)&)!+2!&$'!2+/'*)%&'-!A)/")H6'!"%!.%'-!&+!1)F'!&$'!
2+/'*)%&B!M!0','/)6!)%%.17&"+,>!($',!.%",0!&$"%!&'*$,"S.'>!"%!&$)&!&$'!7)%&!"%!)!0++-!",-"*)&+/!+2!
&$'!2.&./'!),-!)!H)%"*!/'S."/'1',&!"%!&$)&!$"%&+/"*)6!-)&)!2+/!&$'!%7'*"2"*!A)/")H6'!1.%&!'G"%&!),-!
H'!+2!/'6")H6'!S.)6"&=B!#"1'!%'/"'%!2+/'*)%&",0!+2!&$'!%7'*"2"*!A)/")H6'! "%! 2+/1'-!)%!)!2.,*&"+,!+2!
$"%&+/"*)6!A)6.'%!+2!&$)&!A)/")H6'BYb!

!"#$%&'(!!"!! ! ! !"#$!!"#$"!!!"!! !

<73)%/3/%*'!$"4'!32/%#=!"%!H)%'-!+,!$.1),!L.-01',&!),-!'G7'/&"%'B!#$'=!)/'!A'/=!%.HL'*&"A'!),-!
)/'! 7/"1)/"6=! .%'-! ($',! $"%&+/"*)6! -)&)! "%! ,+,'G"%&',&! ),-! H=! 'G7'/&%! ("&$! )**'%%! &+! */"&"*)6!
1)/F'&! ",&'66"0',*'B!f.)6"&)&"A'!2+/'*)%&",0!*),!)6%+!H'!.%'-!($',!&$'!&"1'! 6)0! "%! 6)/0'>!'B0B!&+!
2+/'*)%&!-'1),-!%'A'/)6!=')/%!",&+!&$'!2.&./'BYV!

>3273)! $"4'!32/%#=! &'*$,"S.'%! 1+-'6! &$'! A)/")H6'! H'",0! 2+/'*)%&! ("&$! +&$'/! ",-'7',-',&!
A)/")H6'%! &$)&! ",26.',*'! "&B! #$'%'! ",-'7',-',&! A)/")H6'%! $+6-! )! %"0,"2"*),&! *+//'6)&"+,!("&$! &$'!
-'7',-',&!A)/")H6'B!#$'!2+/'*)%&!"%!$',*'!1)-'!)%!)!2.,*&"+,!+2!+&$'/!A)/")H6'%BYc!

!"#$%&'(!!"!! ! ! !"#$!!"#$"!!!"!!!!!!! ! !

<",)66=>!2%17)3/%"#! /'!0#%?7'2! *+1H",'! &"1'!%'/"'%!),-!*)%.)6!1'&$+-%!),-! /'%.6&%! &+! %"1.6)&'!
&$'!2+/'*)%&'-!A)/")H6'B!#$'!%"1.6)&"+,!"%!-'%"0,'-!&+!"1"&)&'!&$'!A)/")H6'B!!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

Y_!(van Weele, 2005)!
Ya!(Stopford, 2009)!
YZ!(Firth, 1977)!
Yb!(Chopra & Meindl, 2004)!
YV!(Chopra & Meindl, 2004)!
Yc!(Firth, 1977)!



!

! 5Z!

:&!"%!)6%+!'%%',&")6!&+!-'2",'!($)&!/'S."/'1',&%!+,'!$)A'!+,!&$'!2+/'*)%&!/'0)/-",0!'B0B!)**./)*=>!
*+%&>! &"1'! $+/"X+,>! %7''->! /'0.6)/"&=>! -'&)"6! ),-! /'6'A),*'B! 9",*'! %+1'! +2! &$'! -'%"/'-!
*$)/)*&'/"%&"*%!)/'!",!*+,26"*&>!'B0B!%7''-!),-!)**./)*=>!+,'!$)%!&+!H)6),*'!&$"%!&/)-'^+22B_4!

:,! &$"%! 1)%&'/! &$'%"%>! &$'! *$+"*'! ()%! 1)-'! &+! */')&'! )! *)%.)6! 1+-'6>! +/! 1+/'! %7'*"2"*)66=! )!
1.6&"76'! /'0/'%%"+,! 1+-'6B! #$"%! %",*'! &$'! +A'/)66! 2+*.%! +2! &$"%! 1)%&'/! &$'%"%! ()%! &+! */')&'! )!
2+/'*)%&",0!1+-'6!2+/!&$'!2/'"0$&!/)&'!1+A'1',&%>!($"*$!/'S."/'%!)!S.),&"&)&"A'!1+-'6B!M!*)%.)6!
1+-'6! ()%! *$+%',! +A'/! %"1.6)&"+,! ),-! &"1'! %'/"'%! &'*$,"S.'%! H'*).%'! &$'! )A)"6)H6'! -)&)]%!
2/'S.',*=!),-!S.)6"&=!()%!,+&!%.22"*"',&!&+!*/')&'!)!&"1'!%'/"'%!1+-'6B!M6%+>!($"*$!"%!)--/'%%'-!
6)&'/! ",!&$"%!/'7+/&!P*$)7&'/!aB_!^!aBZR>!&$'/'!('/'!%&/+,0!'A"-',*'%!&$)&!&$'!2/'"0$&!/)&'%!H'",0!
1+-'6'-!('/'!-'7',-',&!+,!)!,.1H'/!+2!'G76),)&+/=!2)*&+/%>!)!*$)/)*&'/"%&"*!&$)&! "%!*)7&./'-!
H=!)!/'0/'%%"+,!1+-'6B!

<./&$'/>! *)%.)6!1+-'6%!)/'!H'&&'/!)-)7&)H6'! &+!*$),0'%! ",! &$'!',A"/+,1',&>! %",*'! &$'!A)/")H6'!
H'",0! 2+/'*)%&'-! "%!-'%*/"H'-! ",!/'6)&"+,!&+!+&$'/!A)/")H6'%B!#$'! 2+/'*)%&!*/')&'-!2/+1!)!*)%.)6!
1+-'6!*),!)6%+!H'!'G7/'%%'-!)%!)! /),0'!+2!+.&*+1'%!),-! &$'! /'6")H"6"&=!+2! &$'! 2+/'*)%&!*),!H'!
S.),&"2"'-! ",&+! 7/+H)H"6"%&"*! &'/1%B! Q+('A'/>! )! 1)L+/! %'&H)*F! "%! &$)&! )! *).%)6! 1+-'6! "%! 1+/'!
*+%&6=!&+!*/')&'!H'*).%'!+2!&$'!*+%&!+2!6)H+/!&+!H."6-!"&!),-!*+66'*&",0!&$'!,''-'-!-)&)!&+!&'%&!"&B_5!

=6?6: O#9"#**-/.'</0#;'
d'0/'%%"+,!),)6=%"%!S.),&"2"'%!)!*)%.)6!1+-'6!H=!1+-'6",0!+,'!A)/")H6'!+,!)!*'/&)",!,.1H'/!+2!
'G76),)&+/=!A)/")H6'%B!#$'!%"176'%&!*)%'! "%!%"176'! 6",')/!/'0/'%%"+,!($'/'!&$'/'! "%!+,'!A)/")H6'!
&+!H'!2+/'*)%&'-!),-!+,'!'G76),)&+/=!A)/")H6'B!8.6&"76'!/'0/'%%"+,!+,!&$'!+&$'/!$),-!*+,&)",%!
&(+!+/!1+/'!'G76),)&+/=!A)/")H6'%!),-!*),!H'!-'%*/"H'-!)%_3!

! ! !! ! !!!!! ! !!!!! ! !! !!!! ! !!

($'/'!@!"%!&$'!A)/")H6'!&+!H'!2+/'*)%&'->!5%!)/'!('"0$&%>(A%()/'!'G76),)&+/=!A)/")H6'%!),-!'!"%!&$'!
/'%"-.)6B! #$'! /'%"-.)6%! )/'! &$'! -"22'/',*'! H'&('',! &$'! )*&.)6! A)6.'%! +2! @! ),-! &$'! 2+/'*)%&'-!
A)6.'%!+2!@!0"A',!H=!&$'!/'0/'%%"+,B!

#$'! *+'22"*"',&%! )/'! ,+/1)66=! -'&'/1",'-! H=! &$'! 1","1"X)&"+,! +2! &$'! %S.)/'! +2! &$'! /'%"-.)6%!
P?')%&!9S.)/'%!P?9R!1'&$+-RB!

!!! ! ! !! ! !"# !"#
!!!!!!!

!!!

#$'/'! )/'! *'/&)",! )%%.17&"+,%! &$)&! )/'!1)-'!($',! .%",0! )!1.6&"76'! /'0/'%%"+,!1+-'6B! #$'%'!
)%%.17&"+,%! ,''-! &+! H'! ),)6=X'-! ",! &$'! *+,&'G&! +2! &$'! %7'*"2"*! 7/+H6'1! &+! .,-'/%&),-! &$'!
%."&)H"6"&=!+2!&$'!1+-'6B!#$'!)%%.17&"+,%!)/'[_Y!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

_4!(Firth, 1977)!
_5!(Firth, 1977)!
_3!(Firth, 1977)!
_Y!(Makridakis, Wheelwright, & Hyndman, 1998)!



!

! 5b!

5B B"&')( $"41! e! &$'! /'6)&"+,%$"7! H'&('',! &$'! 2+/'*)%&! A)/")H6'! ),-! &$'! 'G76),)&+/=!
A)/")H6'%!,''-%!&+!H'!*+//'*&B!;B0B!"2!&$'!/'6)&"+,%$"7!"%!6",')/!"&!%$+.6-!,+&!H'!,+,^6",')/!
",!&$'!1+-'6B! :2!&$'!1+-'6! "%! ",*+//'*&!&$'!2+/'*)%&%!1)=!H'!",)**./)&'!),-!%"0,"2"*),*'!
&'%&%!("66!,+&!H'!%&/"*&6=!A)6"-B!!

3B C#&'8'#&'#!'("$( 4'2%&73)2! e! :2! &$'! /'%"-.)6%!)/'!,+&! ",-'7',-',&>! %"0,"2"*),*'! &'%&%!)/'!
,+&!%&/"*&6=!A)6"-!),-!&$'!'%&"1)&'-!*+'22"*"',&%!1)=!H'!.,%&)H6'B!

YB D"1"2!'&32/%!%/;! e! &$"%! "%! &$'! )%%.17&"+,! &$)&! &$'! /'%"-.)6%! %$+.6-! $)A'! )! *+,%&),&!
A)/"),*'B!:2!&$"%!"%!,+&!&$'!*)%'>!&$'!%&)&"%&"*)6!&'%&%!1"0$&!,+&!H'!A)6"-B!!

_B E"413)('44"42!e!&$'!/'%"-.)6!&'/1!"%!)%%.1'-!&+!H'!)77/+G"1)&'6=!,+/1)6!-"%&/"H.&'-B!:2!
&$"%! "%! ,+&! 2.62"66'-! &$'! %"0,"2"*),*'! &'%&%! )/'! )22'*&'-B! Q+('A'/! &$'! 1+-'6]%! )H"6"&=! &+!
2+/'*)%&! ),-! &$'!)**./)*=!+2! &$'! *+'22"*"',&%!("66! ,+&!H'!)22'*&'-B! #$"%! "%! )! 6'%%! %'/"+.%!
)%%.17&"+,! -.'! &+! &$'! 2)*&! &$)&! 1),=! .,"17+/&),&! 2)*&+/%! )/'! )*&",0! &+0'&$'/! &+!
",26.',*'!&$'!2+/'*)%&!A)/")H6'!),-!&$'!,'&!'22'*&!+2!&$)&!",26.',*'!*),!/')%+,)H6=!('66!H'!
1+-'6'-!H=!)!,+/1)6!-"%&/"H.&"+,B!

=6?6= 2"#%+-.9'+I#'"#9"#**-/.'</0#;'
#+!*/')&'!)!/'0/'%%"+,!1+-'6!+,'!2"/%&!$)%!&+!.%'!'G7'/&%!),-!7/'A"+.%!/'%')/*$!&+!*+1'!.7!("&$!
)! 6+,0! 6"%&! +2! 7+&',&")6! 'G76),)&+/=! A)/")H6'%! 2+/! &$'! 2+/'*)%&! A)/")H6'!@B!E$',! &$"%! 6+,0! 6"%&! "%!
*/')&'-!"&!%$+.6-!H'!/'-.*'-!&+!)!%$+/&'/!6"%&!H=!)!,.1H'/!+2!-"22'/',&!1'&$+-%B!#$'!0+)6!+2!&$"%!
7/+*'%%! "%! +2! *+./%'! &+! 2",-! &$'! 'G76),)&+/=! A)/")H6'%! &$)&! H'%&!1+-'6! &$'! 2+/'*)%&! A)/")H6'!@>!
("&$+.&!$)A",0! &+!*+,%&/.*&!),-! &'%&!)66!7+%%"H6'!*+1H",)&"+,%!+2!A)/")H6'%B!<+/!'G)176'!($',!
&$'/'!)/'!__!7+%%"H6'!'G76),)&+/=!A)/")H6'%>!&$'/'!)/'!3__!t!5V!444!444!444!*+1H",)&"+,%B!

9+1'! +2! &$'!1'&$+-%! &$)&! *),! H'! .%'-! )/'! A'/=! %&/)"0$&2+/()/->! H.&! ,+&! /'6")H6'! ",! 2",-",0! )!
0++-!1+-'6>!2+/!'G)176'[!

• `6+&! @! )0)",%&! &$'! 7+&',&")6! 'G76),)&+/=! A)/")H6'! AF( ),-! "2! &$'/'! "%! ,+! ,+&"*')H6'!
/'6)&"+,%$"7!-/+7!"&B!

• ?++F! )&! )66! 7+%%"H6'! *+//'6)&"+,%! H'&('',! 7+&',&")6! 'G76),)&+/=! A)/")H6'%!
P",&'/*+//'6)&"+,%R>!),-!/'1+A'!+,'!+2!&$'!&(+!A)/")H6'%!2/+1!2./&$'/!*+,%"-'/)&"+,!"2!)!
6)/0'!*+//'6)&"+,!"%!2+.,-B!

• D+!6",')/!/'0/'%%"+,%!2+/!)66!A)/")H6'%!),-!/'1+A'!&$'!A)/")H6'%!("&$!)!6+(!/!A)6.'!P($',!
&$'!*+'22"*"',&!"%!,+&!%"0,"2"*),&6=!-"22'/',&!2/+1!X'/+RB!

#$'/'! )/'! +&$'/! 1'&$+-%! &$)&! 0"A'! H'&&'/! ),%('/%! H.&! )6%+! *)//=! )! $"0$'/! *+176'G"&=>! 2+/!
'G)176'!&$'!H'%&!%.H%'&%!/'0/'%%"+,!),-!)!%&'7("%'!/'0/'%%"+,B!!

:,! &$'! H'%&! %.H%'&%! /'0/'%%"+,>! )! *+17.&'/! 7/+0/)1! "-',&"2"'%! &$'! H'%&!1+-'6%!("&$! +,6=! +,'!
'G76),)&+/=!A)/")H6'>!&$'!H'%&!1+-'6%!("&$!&(+!A)/")H6'%>!),-!%+!+,B!#$',>!&$'!7/+0/)1!'G7),-%!
+,6=!+,!&$'%'!1+-'6%!&+!2",-!&$'!H'%&!1+-'6!H)%'-!+,!d3u>!)!1')%./'!-'%*/"H",0!&$'!)**./)*=!+2!
&$'!1+-'6!P%''!*$)7&'/!YB_B_RB!#$"%!1'&$+-!%)A'%!)!6+&!+2!*)6*.6)&"+,!&"1'!*+17)/'-!&+!*$'*F",0!
)66!*+1H",)&"+,%B!

#$'! %&'7("%'! /'0/'%%"+,! *+.6-!H'!-+,'!H)*F()/->! 2+/()/-! ),-! 2+/()/-^("&$^)^H)*F()/-^6++FB!
E$'/'! &$'! 2+/()/-!1'&$+-! %&)/&%! H=! 2",-",0! &$'! A)/")H6'!("&$! &$'! $"0$'%&! *+//'6)&"+,! &+!@B! M!



!

! 5V!

/'0/'%%"+,!"%!1)-'!("&$!&$"%!A)/")H6'!),-!&$'!/'%"-.)6%!)/'!*)6*.6)&'-B!#$'%'!/'%"-.)6%!2+/1!&$'!
,'(!@! ),-!)0)",!)!*+//'6)&"+,! &'%&!-'&'/1",'%!($"*$!A)/")H6'! &$)&!$)%! &$'!$"0$'%&!*+//'6)&"+,B!
#$"%!7/+*'%%!"%!*+,&",.'-!",!&$'!%)1'!2)%$"+,!.,&"6!&$'/'!)/'!,+!/'1)",",0!'G76),)&+/=!A)/")H6'%!
("&$!)!%"0,"2"*),&!/'6)&"+,%$"7!&+!&$'!*.//',&!/'%"-.)6B!

K)*F()/-%! /'0/'%%"+,! "%! H)%'-! +,! )! %"1"6)/! "-')>! H.&! ",%&')-! )! /'0/'%%"+,! +2! )66! A)/")H6'%! )/'!
7'/2+/1'-! ",! &$'! %&)/&B! #$',! &$'! A)/")H6'! ("&$! &$'! 6')%&! %"0,"2"*),*'! PH)%'-! +,! /! A)6.'R! "%!
/'1+A'-! ),-! ),+&$'/! /'0/'%%"+,! "%! 7'/2+/1'-! +,! &$'! /'1)",",0! A)/")H6'%B! #$"%! 7/+*'%%! "%!
/'7')&'-!.,&"6!&$'!1+-'6!"%!%.22"*"',&6=!0++-B!

<",)66=! &$'! 2+/()/-^("&$^)^H)*F()/-^6++F! %&'7("%'! /'0/'%%"+,! 2+66+(%! )! %6"0$&6=! 1+/'!
*+176"*)&'-!%*$'1'!&$)&!"%!'G76)",'-!H'6+(!.%",0!&$'!%)1'!,+&)&"+,!)%!')/6"'/B__!

5B <",-!&$'!H'%&!%",06'!A)/")H6'!v5!1)G"1"X",0!d3uP%''!*$)7&'/!YB_B_R!
3B <",-!&$'!H'%&!7)"/!+2!A)/")H6'%!Pv5!&+0'&$'/!("&$!+,'!+2!&$'!/'1)",",0!A)/")H6'%!v3R!
YB <",-!&$'!H'%&!&/"76'!+2!'G76),)&+/=!A)/")H6'%!Pv5>!v3!76.%!+,'!+2!&$'!/'1)",",0!A)/")H6'%!vYR!
_B </+1!&$"%!%&'7!+,!*$'*F! "2!),=!+2!&$'!7/'A"+.%6=! ",&/+-.*'-!A)/")H6'%!1"0$&!*+,*'"A)H6=!

$)A'!&+!H'!/'1+A'-B!;B0B!&$'/'!1"0$&!H'!&$)&!v3!),-!vY!0"A'%!)!$"0$'/!d3u!&$),!v5>!v3!),-!
vYB!

aB #$'!7/+*'%%!+2!*$'*F",0!H+&$! 2+/! &$'!,'G&!H'%&!'G76),)&+/=!A)/")H6'! &+! ",*6.-'!),-! "2!)!
7/'A"+.%6=! ",*6.-'-! A)/")H6'! *+.6-! H'! /'1+A'-! "%! /'7')&'->! .,&"6! )! *'/&)",! */"&'/"+,! "%!
2.62"66'-B!<+/!'G)176'!.,&"6!&$'!7/+H)H"6"&=!+2!',&'/",0!),-T+/!/'1+A",0!),+&$'/!A)/")H6'!
"%!)&!)!*'/&)",!&$/'%$+6-B!

:,! &$"%!1)%&'/! &$'%"%! ),! ",&'/*+//'6)&"+,! &'%&!("66! H'! .%'-! ","&")66=! &+! /'1+A'! &$'!1+%&! /'6)&'-!
A)/")H6'%! ),-! */')&'! )!1+/'! H)6),*'-! %'&! +2! 7+&',&")6! 'G76),)&+/=! A)/")H6'%B! #$',! )! 2+/()/-^
("&$^)^H)*F()/-^6++F!%&'7("%'!/'0/'%%"+,!("66!H'!.%'-!&+!2",-!7+&',&")6!1+-'6!*),-"-)&'%B!

=6?6? Q1%;5%+-.9'+I#'"#9"#**-/.'</0#;'
#$/''! %&'7%! )/'! ,'*'%%)/=! &+! 'A)6.)&'! &$'! /'0/'%%"+,! 1+-'6[! *$'*F",0! &$'! 1+-'6! )**./)*=>!
*$'*F",0!&$)&!&$'!/'0/'%%"+,!)%%.17&"+,%!$+6-%!),-!'G)1",'!&$'!2+/'*)%&",0!)**./)*=B!

!"#$%&'(()*'(+&
#+!&'%&!&$'!)**./)*=!+2!)!1+-'6>!+,'!*),!.%'!&$'!2+66+(",0!1'&$+-%[!*+//'6)&"+,>!G.!!),-!GH.B!!

\+//'6)&"+,! "%!)! %7'*")6! *)%'!+2!*+A)/"),*'>!($"*$!1')%./'%!$+(!&(+!A)/")H6'%!*+^A)/=>! "B'B! &$'!
*6+%','%%! +2! &$'"/! /'6)&"+,%$"7B! :2! &$'! *+A)/"),*'! "%! 7+%"&"A'>! &$'! A)/")H6'%! $)A'! )! &',-',*=! &+!
1+A'! ",!&$'!%)1'!-"/'*&"+,>!($"6'! "2! &$'!*+A)/"),*'! "%!,'0)&"A'!&$'!A)/")H6'%!)/'!1+/'! 6"F'6=!&+!
1+A'! ",! +77+%"&'! -"/'*&"+,%B! \+//'6)&"+,! "%! )! %*)6'-! 2+/1! +2! *+A)/"),*'>! ($"*$! *),! +,6=! &)F'!
A)6.'%!H'&('',!^5!),-!5B!#$'!*+//'6)&"+,!"%!,+/1)66=!-'2",'-!)%!!

!!" !
!"#!"
!!!!

! !!! ! !!!!! ! !!
!!! ! !!! !!! ! !!!

!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

__!(Makridakis, Wheelwright, & Hyndman, 1998)!
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! 5c!

($'/'! v! ),-! w! )/'! &$'! A)/")H6'%! H'",0! 'G)1",'-B! !! ),-! !! )/'! &$'! )A'/)0'! A)6.'%! +2! &$'!
/'%7'*&"A'!A)/")H6'%B_a!

G! "%!*)66'-! &$'!1.6&"76'!*+//'6)&"+,!*+'22"*"',&!'S.)&"+,!),-!1')%./'%! &$'!*+//'6)&"+,!H'&('',!
&$'! 2+/'*)%&! A)/")H6'! @! ),-! &$'! '%&"1)&'-! !! H)%'-! +,! &$'! 1.6&"76'! /'0/'%%"+,! 1+-'6B! #$'! G!
%&)&"%&"*%! 1')%./'%! &$'! +A'/)66! %"0,"2"*),*'! +2! &$'! 1+-'6B! #$'! GI%&)&"%&"*! "%! ,+/1)66=! 2+/1'-!
%S.)/'-!

!! ! !!! ! !!!
!!! ! !!!!

($'/'(G.!1')%./'%!&$'!/)&"+!H'&('',!&$'!A)/"),*'!",!&$'!'%&"1)&'-!A)6.'%!),-!&$'!A)/"),*'!+2!
&$'!)*&.)6!2+/'*)%&!A)/")H6'B!Q',*'>!&$"%!"%!)!1')%./'!+2!&$'!7/+7+/&"+,!+2!&$'!A)/"),*'!",!w!&$)&!
*),!H'!'G76)",'-!H=!&$'!v"!A)/")H6'%B!N2!*+./%'>!"&!"%!7+%"&"A'!&+!$)A'!)!A)6.'!+2!G.!&$)&!"%!)%!*6+%'!
&+!544!l!)%!7+%%"H6'B_Z!

Q+('A'/>! &$'/'! "%! )! 7/+H6'1! ("&$! G.>! H'*).%'! "&! -+'%! ,+&! &)F'! ",&+! )**+.,&! &$'! -'0/''%! +2!
2/''-+1B!M*&.)66=>!)!1+-'6!("&$! &$'!1)G"1)6!)1+.,&!+2!A)/")H6'%!("66!)6()=%!$)A'!)!$"0$'/!G.!
A)6.'! &$),! ),=! *+1H",)&"+,! +2! &$'! %)1'! A)/")H6'%! P("&$! 2'('/! &+&)6! )1+.,&! +2! A)/")H6'%RB! #+!
%+6A'!&$"%!7/+H6'1>!&$'/'!"%!),!)-L.%&'-!G.^%&)&"%&"*%>!",!&$"%!/'7+/&!-'%*/"H'-!)%(GH.!2+/1'-!)%!

!!! ! ! ! ! ! !! ! ! !
! ! ! ! !!

($'/'!#!"%!&$'!,.1H'/!+2!+H%'/A)&"+,%!),-!J!"%!&$'!,.1H'/!+2!'G76),)&+/=!A)/")H6'%!H'",0!.%'-!
",!&$'!1+-'6B!9",*'!&$'!J!"%!",!&$'!-',+1",)&+/!1+-'6%!.%",0!1),=!A)/")H6'%!("66!H'!7',)6"X'-B_b!

,--)./01"2&0$-0-&
#$'/'!)/'!)!,.1H'/!+2!&'%&%!&$)&!*),!H'!-+,'!&+!A'/"2=!&$)&!&$'!2+./!)%%.17&"+,%!+2!)!/'0/'%%"+,!
1+-'6!$+6-%B!#$'!2"/%&!)%%.17&"+,>!1+-'6!2+/1>!*),!H'!&'%&'-!H=!6++F",0!)&!76+&%!+2!&$'!/'%"-.)6%!
+2! &$'!1+-'6! ),-! &$'! /'%7'*&"A'! 'G76),)&+/=! A)/")H6'%B! <+/! 'G)176'! "2! &$'! )%%.17&"+,! +2! &$'!
1+-'6! %&/.*&./'!()%! &$)&!A)/")H6'!$)-!)! 6",')/! /'6)&"+,!("&$! &$'! 2+/'*)%&!A)/")H6'!),-! &$'!76+&!
%$+(%! 7)&&'/,! +2! *./A)&./'! &$'! 6",')/! )%%.17&"+,! ()%! ",*+//'*&B! #$'! &$"/-! )%%.17&"+,>!
$+1+%*'-)%&"*"&=>!*),!H'!&'%&'-!",!)!%"1"6)/!()=!H=!6++F",0!)&!&$'!76+&!H'&('',!&$'!/'%"-.)6%!),-!
&$'!2+/'*)%&'-!A)/")H6'B_V!

#$'! %'*+,-! )%%.17&"+,>! ",-'7',-',*'! +2! &$'! /'%"-.)6%>! *),! H'! *$'*F'-! ("&$! )! ,.1H'/! +2!
1'&$+-%B!<"/%&>!)!%"176'!76+&!+2!&$'!/'%"-.)6%!+A'/!&"1'!*),!%$+(!*'/&)",!*+//'6)&"+,%!),-!&/',-%B!
M!1+/'!/+H.%&!1'&$+->!$+('A'/>!"%!&+!*)6*.6)&'!&$'!).&+*+//'6)&"+,!2.,*&"+,!2+/!&$'!/'%"-.)6%!)%!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

_a!(Makridakis, Wheelwright, & Hyndman, 1998)!
_Z!(Makridakis, Wheelwright, & Hyndman, 1998)!
_b!(Makridakis, Wheelwright, & Hyndman, 1998)!
_V!(Makridakis, Wheelwright, & Hyndman, 1998)!
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!! !
!! ! ! !!!! ! !!

!!!!!
!! ! ! !!

!!!
!

!($'/'! J! "%! &$'! 6)0>! '/! "%! &$'! /'%"-.)6! )&! &"1'! /! ),-! #! &$'! ,.1H'/! +2! +H%'/A)&"+,%B! #$'!
).&+*+//'6)&"+,!*),!&$',!H'!76+&&'-!2+/!-"22'/',&!6)0%!JB!#$'!).&+*+//'6)&"+,!%$+.6-!H'!X'/+!2+/!
')*$! 6)0!J! 6)/0'/! &$),!X'/+B!#+!A'/"2=! &$)&! &$'!).&+*+//'6)&"+,! "%! %"0,"2"*),&6=!,+,^X'/+!+,'!*),!
*/')&'!*+,2"-',*'!",&'/A)6%B_c!!

#$'!D./H",^E)&%+,!PDER!%&)&"%&"*%!"%!)!%.776'1',&!&+!&$'!).&+*+//'6)&"+,!2.,*&"+,!),-!&'%&%!2+/!
).&+*+//'6)&"+,!)&!6)0!5B!#$'!1+%&!*+11+,!).&+*+//'6)&"+,!'G"%&%!)&!6)0!5>!$',*'!&$)&!F,+(6'-0'!
0"A'%!)!0++-!",-"*)&"+,!+2!$"0$'/!6)0!).&+*+//'6)&"+,!)%!('66B!#$'!DE^%&)&"%&"*!"%!-'2",'-!H=!

!" ! !! ! !!!!!
!!!

!!!!
!!!

!

($'/'!#! "%!&$'!,.1H'/!+2!+H%'/A)&"+,%!),-!'/(&$'!/'%".-)6!)&!&"1'!/B!#$'!DE^%&)&"%&"*!/),0'%!",!
A)6.'! H'&('',! 4! ),-! _>! ("&$! &$'! ",&'/1'-")&'! A)6.'! +2! 3B! g)6.'%! H'6+(! 3! ",-"*)&'! )! 7+%"&"A'!
).&+*+//'6)&"+,>!($"6'!A)6.'%!)H+A'!3!%.00'%&!)!&',-',*=!2+/!,'0)&"A'!).&+*+//'6)&"+,B!;%7'*")66=!
2+/1'-!D./H",^E)&%+,!%&)&"%&"*)6!&)H6'%!*),!H'!.%'-!&+!A'/"2=!&$)&!&$'!/'%"-.)6%!)/'!%"0,"2"*),&6=!
,+,^).&+*+//'6)&'-!)&!6)0!5Ba4!

#$'! 2+/&$! )%%.17&"+,>! ,+/1)6"&=>! *),! H'! &'%&'-! H=! 76+&&",0! )! $"%&+0/)1! +2! &$'! /'%"-.)6%! ),-!
*+17)/",0!("&$!&$'!'G7'*&'-!,+/1)6"&=!*./A'!),-!H=!.%",0!&$'!I)/S.'^K'/)!&'%&B!#$'!I)/S.'^K'/)!
&'%&! *$'*F%! "2! &$'! /'%"-.)6%! 2"&! &$'! ,+/1)6! -"%&/"H.&"+,!("&$! /'%7'*&! &+! F./&+%"%! ),-! %F'(,'%%>!
($"*$!%$+.6-!'S.)6!X'/+>!&$'!&'%&!%&)&"%&"*!"%!2+/1'-!)%!

!" ! !
! !! ! !

!!
! !

! !
!
! !! ! ! !!

!!!

!
! !! ! ! !!

!!!
!!!!

! !
!
! !! ! ! !!

!!!

!
! !! ! ! !!

!!!
! ! !!

($'/'!#! "%!&$'!,.1H'/!+2!+H%'/A)&"+,%>!K( "%!&$'!%F'(,'%%!),-!L!&$'!F./&+%"%!+2!&$'!/'%"-.)6%!'%B!
#$'!IK!%&)&"%&"*>!($"*$!"%!)%=17&+&"*)66=!*$"^%S.)/'-!-"%&/"H.&'-!P("&$!&(+!-'0/''%!+2!2/''-+1R>!"%!
'A)6.)&'-! &+!A'/"2=! "2! &$'! /'%"-.)6%!)/'!,+/1)66=!-"%&/"H.&'-!+/!,+&B! <+/! %1)66! %)176'! %"X'%>! &$'!
*$"^%S.)/'-! )77/+G"1)&"+,! -+'%! ,+&! $+6->! 8+,&'! \)/6+! %"1.6)&'-! A)6.'%! *),! H'! .%'-! &+!
-'&'/1",'!&$'!,+/1)6"&=!+2!&$'!/'%"-.)6%Ba5!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

_c!(Makridakis, Wheelwright, & Hyndman, 1998)!
a4!(Makridakis, Wheelwright, & Hyndman, 1998)!
a5!(Mooney, 1997)!
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3"*$('-0124&'(()*'(+&
:,!+/-'/! &+! &'%&! &$'! 2+/'*)%&",0!)**./)*=!+2! &$'!1+-'6>! &$'! 2+/'*)%&'-!A)6.'%!)/'!*+17)/'-! &+!
&$'!/')6!+H%'/A)&"+,%!($"*$!&$'!1+-'6! "%!%.77+%'-!&+!2+/'*)%&B!#+!0'&!*+,*6.%"A'!/'%.6&%!+2!&$'!
2+/'*)%&",0! )**./)*=>! &$+%'! +H%'/A)&"+,%! %$+.6-! ,+&! $)A'! H'',! 7)/&! +2! &$'! -)&)! .%'-! &+!
*+,%&/.*&! &$'! 1+-'6B! K+&$! 1'3#( 2?734'&( '44"4( MBKNO! ),-! 1'3#( 352")7/'( 8'4!'#/3='( '44"4(
MBPQNO!*),!H'!.%'-!&+!*+17)/'!-"22'/',&!1+-'6%!2+/'*)%&",0!)**./)*=B!#$'%'!1')%./'1',&%!)/'!
-'2",'-!)%!

!"# ! !
! !!!

!

!!!
!

!"#$ ! !
! !"!

!

!!!
! !
!

!! ! !!
!!

!!""
!

!!!
!

($'/'!#!"%!&$'!,.1H'/!+2!+H%'/A)&"+,%!),-!QN/!&$'!7'/*',&)0'!'//+/!",!&"1'B!

:&! "%! )6%+! 7+%%"H6'! &+! */')&'! *+,2"-',*'! ",&'/A)6%! 2+/! &$'! 2+/'*)%&'-! A)/")H6'B! #$'!("-&$! +2! &$'!
",&'/A)6>!R>!"%!-'7',-',&!+,!($)&!7/+H)H"6"&=!&$)&!"%!-"%*.%%'->!),-!&$'!",&'/A)6%!"%!2+/1'-!)%!

!! ! ! !"#!

K=! .%",0! *+,2"-',*'! ",&'/A)6%! +,'! *),! %$+(! &$'! -"22'/',*'! ",! )**./)*=! H'&('',! -"22'/',&!
1+-'6%Ba3!

=6?6@ R*-.9'"#9"#**-/.'+/'$/"#&%*+'
#$'/'!)/'!%'A'/)6!1'&$+-%!&$)&!*+.6-!H'!.%'-!&+!*+,%&/.*&!)!2+/'*)%&!2+/!)!/'0/'%%"+,!1+-'6B!#$'!
*$+"*'!+2!1'&$+-!"%!-'7',-',&!+,!&$'!&"1'!6)0!+2!&$'!'G76),)&+/=!A)/")H6'%B!M!2.&./'!7/'-"*&"+,!
+2! J! 7'/"+-%! 2+/! &$'! 2+/'*)%&! A)/")H6'! w! *),! H'! 7'/2+/1'-! ("&$+.&! ),=! 2+/'*)%&%! +2! &$'!
'G76),)&+/=!A)/")H6'%>!"2!&$'!'G76),)&+/=!A)/")H6'%!$)A'!)!&"1'!6)0!+2!1","1.1!J!6)0%B!;B0B!"2!&$'!
2+/'*)%&!A)/")H6'! "%! %+6-!0++-%!("&$! &$'!'G76),)&+/=!A)/")H6'%!-'1),-! 2+./!1+,&$%!')/6"'/!),-!
*+/7+/)&'!H+,-%!="'6-!2"A'!1+,&$%!')/6"'/>!)!2+./!1+,&$!7/'-"*&"+,!+2!&$'!2+/'*)%&'-!A)/")H6'!*),!
H'!1)-'!/"0$&!)()=!H'*).%'!+2!&$'!*$+%',!1+-'6!%&/.*&./'BaY!

=6?6B J/1-.9'%1#"%9#'
#$'!&/',-!*=*6'!+2! &"1'!%'/"'%!*),!H'!'%&"1)&'-!H=!&$'!.%'!+2!1+A",0!)A'/)0'!P8MRB!M!1+A",0!
)A'/)0'! %1++&$! &$'! %'/"'%! ),-! /'-.*'%! &$'! "17)*&! +2! /),-+1! A)/")&"+,B! #$'! %"176'%&!()=! &+!
2+/1! ),! 8M! "%! &+! .%'! )! 9"176'! 8+A",0! MA'/)0'B! #$'! H)%"*! "-')! H'$",-! &$"%! 1'&$+-! "%! &$)&!
+H%'/A)&"+,%!&$)&!)/'!)-L)*',&!",!&"1'!)6%+!%$+.6-!H'!*6+%'!",!A)6.'B!Q',*'>!&)F",0!),!)A'/)0'!+2!
&$'! 7+",&%! ,')/! ),! +H%'/A)&"+,! %$+.6-! 0"A'! )! 0++-! '%&"1)&'! +2! &$'! &/',-! *=*6'! )&! &$)&!
+H%'/A)&"+,B!#$'!9"176'!8+A",0!MA'/)0'!"%!*+,%&/.*&'-!)%!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

a3!(Makridakis, Wheelwright, & Hyndman, 1998)!
aY!(Makridakis, Wheelwright, & Hyndman, 1998)!
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!! !
!
! !!!!

!

!!!!
!

($'/'!S/! "%! &$'! &/',-! )&! &"1'! /6!J! "%! &$'!+/-'/! +2! &$'!1+A",0! )A'/)0'>!1! t! PJ^5RT3!-'2",'%! &$'!
)-L)*',&!7+",&%!&$)&!%$+.6-!H'!",*6.-'-!),-!@!"%!&$'!+H%'/A)&"+,B!<+/!'G)176'!)!8MY!"%!)!1+A",0!
)A'/)0'!+2!+/-'/!Y!PF!t!YR>!!

!"!!!!!!!!!!!!! !
!
! !!!!

!

!!!!
!

($"*$!"%!*)6*.6)&'-!.%",0!&$'!A)6.'!+,'!&"1'!7+",&!H'2+/'!&$'!+H%'/A)&"+,>!&$'!A)6.'!+2!&$'!)*&.)6!
+H%'/A)&"+,!),-!&$'!A)6.'!+2!&$'!2+66+(",0!&"1'!7+",&Ba_!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

a_!(Makridakis, Wheelwright, & Hyndman, 1998)!
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? J#+I/0/;/9C'
:,!&$"%!*$)7&'/!&$'!1'&$+-+6+0=!+2!&$'!1)%&'/!&$'%"%!"%!-"%*.%%'-B!#$'!+A'/)66!7/+*'%%!.%'-!),-!
&$'!",*6.-'-!)*&"A"&"'%!)/'!-'2",'-B!#$'!*$)7&'/!2+/1%!&$'!H)%"%!+2!&$'!&$'%"%!),-!-'%*/"H'%!$+(!
),-!($=!&$'!/'%')/*$!()%!7'/2+/1'-!",!)!*'/&)",!()=B!

?63 E1#"1-#H'
#$'! 1)",! 7./7+%'! +2! &$"%! &$'%"%! "%! &+! 0"A'! ?),&1C,,',! ",2+/1)&"+,! &$)&! ("66! 0"A'! &$'1! ),!
+77+/&.,"&=!&+!1)F'!H'&&'/!-'*"%"+,%!",!7./*$)%",0!+2!2/'"0$&!%'/A"*'%B!#$"%!"%!-+,'!H=!-'A'6+7",0!
)!7/"*'!2+/'*)%&",0!1+-'6!2+/!%')!2/'"0$&%B!!

#+!H'!)H6'!&+!-'6"A'/!),!',-!7/+-.*&!+2!$"0$!S.)6"&=>!'G&',%"A'!&$+.0$&!),-!76),,",0!()%!7.&!",&+!
($)&!)*&"A"&"'%! &$)&! %$+.6-!H'!7'/2+/1'-!),-! ",!($)&!+/-'/B!#$'!1+%&! "17+/&),&!)*&"A"&"'%!)/'!
-"%*.%%'-! &$/+.0$+.&! &$"%! *$)7&'/!("&$! &$'!+A'/)66!(+/F",0!%&/.*&./'!%$+(,!H'6+(! P%''!<"0./'!
54RB!

!

A"<),%'P_&'F2%,0$$'-#,):#),%'+B'#*%'>0-#%,'#*%-"-'

#$'!(+/F!%&)/&'-!("&$!&$'!*/')&"+,!+2!)!d+.&'!8)77",0!+2!?),&1C,,',]%!%$"77",0!,'&(+/F>!&$"%!
&+!H'!)H6'! &+! 2+*.%! &$'!%&.-=!+,6=!+,! &$'! /+.&'%!.%'-!H=!?),&1C,,',B!#$"%!()%! 2+66+('-!H=!)!
H6+*F!+2!f.)6"&)&"A'!D)&)!\+66'*&"+,!($'/'!F,+(6'-0'!()%!0)&$'/'-!2/+1!F'=!7)/&"*"7),&%!("&$",!
&$'! ",-.%&/=! ),-! )*)-'1")! &$/+.0$! ",&'/A"'(%! ),-! 6"&'/)&./'! /'%')/*$B! #$"%! ,'(! F,+(6'-0'!
&+0'&$'/!("&$! *+66'*&'-!7/"*'!-)&)! 2+/1'-! &$'! 2/)1'(+/F!+2! &$'! <)*&+/! 9'6'*&"+,!`/+*'%%! &$)&!
)776"'-! S.),&"&)&"A'! 1'&$+-%! &+! */')&'! )! \+%&!8+-'6! ),-! )! D'1),-! U! 9.776=!8+-'6B! ?)%&6=!
&$'%'!&(+!1+-'6%!('/'!*+1H",'-!&+!*/')&'!)!&++6!2+/!7/"*'!2+/'*)%&",0B!

<+/!)!1+/'!-'&)"6'-!-'%*/"7&"+,!+2!&$'!(+/F",0!%&/.*&./'!+2!&$"%!1)%&'/!&$'%"%!%''!*$)7&'/!_B_B!

! 

f.)6"&"&"A'!D)&)!\+66'*&"+, 

@/#%,2"%C-'

?),&1C,,',!
9$"7H/+F'/!
9$"77",0! \+17),"'%!
:,-.%&/=!;G7'/& 
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1+-'6]%!2+/'*)%&!+,!$"%&+/"*)6!7'/"+-%B!?+0"*)6!&'%&!('/'!)6%+!7'/2+/1'-!H=!&$'!).&$+/%B!

:,!&$'!*+,*6.%"+,!*$)7&'/>!&$'/'!"%!)!%'*&"+,!*+,*'/,",0!&$'!/'%')/*$!S.)6"&=!+2!&$'!($+6'!1)%&'/!
&$'%"%!7/+*'%%!),-!"&%!2",)6!/'%.6&%!P*$)7&'/!VB3RB! !

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

Z_!(Jacobsen, 2002)!
Za!POA)6'>!5ccbR!
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@ L+#>'3'S',%+%'&/;;#&+-/.'
!

!
M**+/-",0! &+! &$'! 1'&$+-+6+0=! +2! &$"%! 1)%&'/! &$'%"%! &$'! 2"/%&! +2! &$/''! 7)/&%! +2! &$'! /'%')/*$!
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)H+.&! &$'! %$"77",0! ",-.%&/=>! %7'*"2"*)66=! *+%&! 2)*&+/%! ),-! -/"A'/%! 2+/! -'1),-T%.776=! ",! &$'!
1)/F'&B! #$"%! %&'7! )6%+! ",*6.-'-! &$'! )*&"A"&=! +2! H."6-",0! )! 7/"*'! -)&)H)%'>! H=! *+66'*&",0! ),-!
*+1H",",0! %$"77",0! -)&)! 2/+1! ?),&1C,,',]%! -"22'/',&! H.%",'%%! .,"&%! P97),,1m6>! <+-'/! ),-!
\'/')6")!DOR>! ",&+!+,'!%",06'!-)&)H)%'B! :,!&$"%!*$)7&'/!&$'!/'%.6&!+2!&$'!)*&"A"&"'%!2/+1!9&'7!5! "%!
7/'%',&'-B!

@63 AI#'*I->>-.9'-.05*+"C'
#$'!%$"77",0!",-.%&/=!"%!*+176'G!),-!2+/!&$'!&+,,)0'!",!2+*.%!2+/!&$'!&$'%"%!Pa44^54!444!DE#R>!
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+/! 6"1"&'-! 7)/&,'/%$"7%B! 9$"7+(,'/%! +2&',! +.&%+./*'! &$'! *+11'/*")6! 1),)0'1',&! &+! )!
%$"7H/+F'/>!($+!1)F'!%./'!&+!)//),0'!2/'"0$&%!2+/!&$'!%$"7BZZ!
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&$)&!%$"7%!/'&./,!'17&=B!K'*).%'!+2!&$"%! "1H)6),*'!&$'!/'&./,! L+./,'=! "%!/'2'//'-!&+!)%!i&)F",0!
7+%"&"+,j>!"B'B!1+A",0!&+!)!7+%"&"+,!($'/'!2/'"0$&%!)/'!)A)"6)H6'BZb!

D/=!H.6F!%$"7%!*),!$),-6'!-"22'/',&!&=7'%!+2!*)/0+!%.*$!)%[!0/)",>!2''-%&.22>!2'/&"6"X'/%>!*+)6>!+/'>!
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H'&('',!-"22'/',&!&=7'%!+2!*)/0+[!+,6=!)!H)%"*!*6'),",0!"%!,''-'->!($"*$!"%!S."*F6=!-+,'!H=!&$'!
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0++-%!+,!&$'!%)1'!%$"7BZV!

:,! *)%'! +2! "*'! 2+/1",0>! &$'! %$"7%! ,''-! &+! $)A'! )! %.22"*"',&! "*'! *6)%%"2"*)&"+,! +/! &$'=! )/'! ,+&!
)66+('-! &+! &/)A'6! ",! &$'! ()&'/%! ('/'! "*'! $)%! 2+/1'-B! #$'! &$"*F'/! &$'! "*'>! &$'! $"0$'/! "*'!
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!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

ZZ!(Shipowner, 2010)!
Zb!(Shipbroker, 2010)!
ZV!(Shipowner, 2010)!

:,-.%&/=!U!;G7'/&!
F,+(6'-0' 
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@6363 ,#+#"<-.%+-/.'/$'$"#-9I+'"%+#*'
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2+/!?),&1C,,',B!!

?),&1C,,',!$)A'!*'/&)",!/'S."/'1',&%!+,!&$'!%$"7%!&$)&!&$'=!)/'!.%",0[b3!

• 9$+.6-!,+&!H'!+6-'/!&$),!Y4!=')/%B!N&$'/("%'!&$'! ",%./),*'!*+17),=!,''-%!&+!1)F'!)!
%7'*")6!)77/+A)6B!

• 9$+.6-! H'! ')%=! &+! 6+)-! ),-! .,6+)-! P+,6=! %",06'! -'*F'/! ("&$! *6'),! ),-! ')%=^&+^)**'%%!
*)/0+!$+6-%R!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

Zc!(Shipbroker, 2010)!
b4!(Shipowner, 2010)!
b5!(Person within Lantmännen, 2010)!
b3!(Person within Lantmännen, 2010)!
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• \+176=!("&$!hM<#M!
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D'*'1H'/Bba!

@6= ,%+%)%*#'/$'I-*+/"-&%;'*#%'$"#-9I+'"%+#*'
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!0N$%'S&'3)>>0,6'+B'0$$'B,%"<*#'80#0':+$$%:#%8'B,+>'Z0/#>[//%/'

3%:#"+/' 340//>k$' A+8%,' ?%,%0$"0'15'
K)>N%,'+B'+N-%,20#"+/-' 334V! 5V5a! Y5V!
.%,"+8'+B'#">%' I),!344Z!^!W+A!3454! <'H!344a!^!W+A!3454! I),!344V!^!W+A!3454!

!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!

bY!(Person within Lantmännen, 2010)!
b_!(Person within Lantmännen, 2010)!
ba!(Person within Lantmännen, 2010)!
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3%:#"+/' 340//>k$' A+8%,' ?%,%0$"0'15'
K)>N%,'+B'+N-%,20#"+/-' 3YY! a5Z! Y5V!
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! Zb!

!

A"<),%'LM&'A+,%:0-#"/<'0::),0:6'+B'#*%'K3M'>+8%$\'

#$'!9WZ!1+-'6!$)%!A'/=!0++-!2+/'*)%&",0!/'%.6&%>!),-!"%>!%"1"6)/!&+!9WY>!)H6'!&+!,+&!+,6=!2+/'*)%&!
&$'! +A'/)66! 0/+(",0! &/',->! H.&! )6%+! 2)"/6=! )**./)&'6=! &$'! %7'*"2"*!1+,&$6=! %"&.)&"+,! P%''! <"0./'!
YbRB!

!

A"<),%'LV&'A+,%:0-#"/<'0::),0:6'+B'#*%'3KM'>+8%$\'

E"&$!&$'!/'%.6&%!2/+1!&$'!76+&%!",!<"0./'!Y_!&+!<"0./'!Yb!),-!#)H6'!5c!&$'!*+,*6.%"+,!2/+1!&$'!
A)6"-)&"+,!"%!&$)&!&$'!1+-'6!$)%!&$'!)H"6"&=!&+!-+!)**./)&'!2+/'*)%&%B!Q+('A'/>!&$'!2)*&!&$)&!+,6=!
%'A',!+H%'/A)&"+,%!*+.6-!H'!.%'-!2+/!A)6"-)&"+,!%$+.6-!H'!F'7&!",!1",-B!

!
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! ZV!

] L+#>'='S'R*%)-;-+CT'0#*-9.'%.0'#1%;5%+-/.'/$'+I#'$/"#&%*+-.9'</0#;'

!

#$"%!*$)7&'/!("66!-"%*.%%!$+(!&$'!2",-",0%!("66!H'!.%'->!&$'!-'%"0,!+2!&$'!&++6!&$)&!()%!-'6"A'/'-!
&+! ?),&1C,,',! ),-! ),! A)6.)&"+,! +2! &$)&! &++6B! #$"%! *$)7&'/! ("66! )6%+! 'A)6.)&'! &$'! 2+/'*)%&",0!
1+-'6!2/+1!)!1+/'!S.)6"&)&"A'!7'/%7'*&"A'B!

]63 R*-.9'+I#'$/"#&%*+-.9'</0#;'
#$'! 2+/'*)%&",0! 1+-'6! "%! %.77+%'-! &+! 7/+A"-'! ?),&1C,,',! ("&$! ",2+/1)&"+,>! ($"*$! ("66! $'67!
&$'1! 1)F'! H'&&'/! -'*"%"+,%! ($',! 7/+*./",0! %')! 2/'"0$&! %'/A"*'%B! #$'! 1+-'6! ("66! 7/+A"-'!
?),&1C,,',!("&$!Y!),-!Z!1+,&$!2+/'*)%&%!",&+!&$'!2.&./'>!$'67",0!&$'1!&+!1)F'!-'*"%"+,%!)H+.&!
($'&$'/!&+!2"G!2/'"0$&!%'/A"*'%!,+(!+/!()"&!2+/!1)/F'&!"17/+A'1',&>!+/!*+,A'/%'6=B!!

M,+&$'/!7+%"&"A'!'22'*&!("&$! "176'1',&",0!&$'!1+-'6! "%! &$'!7+%%"H"6"&=!+2!),! ",&'/,)6!$"0$! 6'A'6!
-"%*.%%"+,!)H+.&!%$"77",0!7/+*./'1',&B!#$'!1+-'6!*),!)*&!)%!)!1'-")&'!&++6!&$)&!("66!2)*"6"&)&'!
*+11.,"*)&"+,!),-! F,+(6'-0'! %$)/",0!H'&('',!-"22'/',&! ",&'/,)6! 7/+*./'1',&!+/0),"X)&"+,%B!
M%!&$'!1+-'6!"%!.7-)&'->!&$'!,'(!2+/'*)%&%!*+.6-!H'!-"%*.%%'-!),-!),!",&'/,)6!)0/''1',&!*),!H'!
1)-'!)H+.&!&$'!%$+/&!),-!6+,0!&'/1!%&/)&'0=B!#$"%!"%!%."&)H6'>!2+/!'G)176'>!2+/!1)F",0!-'*"%"+,%!
/'0)/-",0!",*+&'/1%!($',!7./*$)%",0!*+11+-"&"'%!+/!-'&'/1",",0!($'&$'/!&+!%'*./'!%')!2/'"0$&!
2)/! ",! )-A),*'! +/! ()"&! 2+/! )! -'*6",'! ",! %7+&! 7/"*'%B! #$'! 1+-'6! 0"A'%! ?),&1C,,',! *+,*/'&'!
S.),&"&)&"A'! ",2+/1)&"+,!&$)&!&+0'&$'/!("&$!S.)6"&)&"A'!F,+(6'-0'!),-!'G7'/"',*'!("66! ",*/')%'!
&$'!+77+/&.,"&=!+2!1)F",0!%.**'%%2.6!7/+*./'1',&!%&/)&'0=!-'*"%"+,%B!

<",)66=!&$'!1+-'6!("66!)6%+!7/+A"-'!2./&$'/!.,-'/%&),-",0!/'0)/-",0!($)&! ",-"*)&+/%!),-!",-"*'%!
&$)&!$)A'!),! "17)*&!+,! 2.&./'! 2/'"0$&! /)&'%B!#$'! ",-"*'%!%.00'%&'-!H=! &$"%!1+-'6!*),! 2+/1!&$'!
H)%"%!2+/!-"%*.%%"+,!),-!2)*"6"&)&'!)!-''7'/!.,-'/%&),-",0!+,!($)&!)22'*&%!&$'!1)/F'&B!#$'!1+-'6!
("66! )6%+! 7/+A"-'! ?),&1C,,',! ("&$! *+176'1',&)/=! 1)/F'&! ",2+/1)&"+,>! -'*/')%",0! &$'"/!
-'7',-',*'!+,!&$"/-!7)/&=!+/0),"X)&"+,%!("&$!%'7)/)&'!)0',-)%>!7/"1)/"6=!%$"7H/+F'/%B!

9",*'!&$'!1+-'6! "%!H."6&!+,!1+,&$6=!-)&)>! "&! "%!,)&./)6! &+!.7-)&'!&$'!1+-'6!+,!)!1+,&$6=!H)%"%!
),-!%$)/'!"&!&$/+.0$!",&'/,)6!1''&",0%>!'B0B!&$'!1+,&$6=!1''&",0!+2!&$'!%$"7!2/'"0$&!7./*$)%",0!
+/0),"X)&"+,B!

]6: ,#*-9.-.9'+I#'$/"#&%*+-.9'</0#;'
#$'!-'%"0,!+2!&$'!1+-'6!"%!-'&'/1",'-!H=!&$'!",&',&"+,%!&+!*/')&'!)!&++6!&$)&!%$+.6-!H'!')%=!&+!
.,-'/%&),-!),-!*+11.,"*)&'B!#$'%'!",&',&"+,%!"176"*)&'!H+&$!)!6+(!6'A'6!+2!-'&)"6>!$"0$!6'A'6!+2!
/'6'A),*'!),-!)!%."&)H6'!7)*F)0",0!+2!&$'!",2+/1)&"+,B!

#+! F''7! )! 6+(! H.&! /'6'A),&! 6'A'6! +2! ",2+/1)&"+,! &$'! &++6! ("66! -"%76)=! +,6=! &$'! 1+%&! /'6'A),&!
",2+/1)&"+,B!#$'!2+./!2+/'*)%&%!)/'!%.776"'-!+,!'G)176'!/+.&'%>!+,'!*+11+,!/+.&'!2+/!W+/&$^
9+.&$!),-!+,'!2+/!9+.&$^W+/&$B!#$'!2+/'*)%&%!"%!0"A',!H+&$!)%!),!7'/*',&)0'!",*/')%'!2+/!Y!),-!Z!
1+,&$%! *+17)/'-! &+! &+-)=>! ),-! )%! ),! )H%+6.&'! /),0'! +2! &$'! 2/'"0$&! /)&'B! #$'! /),0'! 0"A',! "%!
H)%'-! +,! &$'! ca! l! *+,2"-',*'! ",&'/A)6! P7/'%',&'-! ",! *$)7&'/! ZBaB5RB! #$'! .,-'/6=",0! ",-"*'%]!

! <+/'*)%&",0!8+-'6 
Y 



!

! Zc!

1+A'1',&%! %",*'! Y! /'%7'*&"A'6=! Z! 1+,&$%! )/'! )6%+! 7/'%',&'-! ",! 7'/*',&B! #+! "17/+A'! &$'!
",&'/7/'&)&"+,>! )//+(%! )/'! %.776"'-! 2+/! ')*$! 7'/*',&)0'>! ("&$! ),! ),06'! 7/+7+/&"+,)6! &+! &$'!
",*/')%'T-'*/')%'B!#$'!)//+(%!)/'!)6%+!*+6+/'-!'"&$'/!/'-!+/!0/'',!-'7',-',&!+,!),!",*/')%'-!
+/!-'*/')%'-!7/"*'! P%",*'! )!-'*/')%'! "%! 7+%"&"A'! 2/+1!?),&1C,,',]%! 7+",&! +2! A"'(! "&! "%! *+6+/'-!
0/'',RB!<",)66=!&$'/'!)/'!76.%!),-!1",.%!%"0,%!",-"*)&",0!($'&$'/!&$'!*+'22"*"',&!2+/!')*$!%7'*"2"*!
",-'G!"%!7+%"&"A'!+/!,'0)&"A'>!&$'!*+6+/%!+2!&$'!",-'G!)//+(%!)/'! ",A'/&'-!"2!&$'!%"0,!"%!,'0)&"A'>!
'B0B!"2!),!",-'G!$)A'!)!,'0)&"A'!*+'22"*"',&!),-!()%!",*/')%",0!"&!("66!$)A'!)!-'*/')%",0!'22'*&!+2!
+,!&$'!7/"*'!),-!$',*'!)!0/'',!*+6+/!P%''!<"0./'!YVRB!

#$'! &++6! )6%+! *)6*.6)&'%! 2+/'*)%&%! +2! 2/'"0$&! /)&'%! 2+/! %7'*"2"*! /+.&'%! ",! )H%+6.&'! &'/1%! P"B'B!
'./+T&+,RB! #$'/'! )/'! &$/''! -"22'/',&! 'G)176'! /+.&'%! 7/'%',&'-! H=! &$'! &++6>! +,'! 2/+1! ')*$!
%'*&"+,B! <+/! &$'! 97),,1m6! %'*&"+,! &$'! /+.&'! "%! H'&('',!W+//Fk7",0! ),-! 9'A"66)>! 2+/! <+-'/! &$'!
/+.&'!"%!H'&('',!Q)1H./0!),-!?"-Fk7",0!),-!2+/!\'/')6")!DO!&$'!/+.&'!H'&('',!@--'A)66)!),-!
g'L6'B!M66!&$'%'!/+.&'%!('/'!*$+%',!H'*).%'!&$'=!)/'!&$'!1+%&!2/'S.',&6=!.%'-!/+.&'%!2+/!')*$!
/'%7'*&"A'!%'*&"+,>!H)%'-!+,!&$'!-)&)H)%'!.%'-!2+/!&$"%!1)%&'/!&$'%"%B!#$'!2/'"0$&!/)&'%!2+/!&$'%'!
/+.&'%!)/'!0"A',!",!),!",&'/A)6!2+/1>!($'/'!&$'!1"-7+",&!+2!&$'!",&'/A)6!/'7/'%',&%!&$'!2+/'*)%&!
PY!+/!Z!1+,&$R!),-!&$'!("-&$!+2!&$'!",&'/A)6!)!ca!l!*+,2"-',*'!",&'/A)6!H)%'-!+,!&$'!A)/"),*'!+2!
&$'!/'%"-.)6%!2+/!&$'!/'%7'*&"A'!1+-'6!P7/'%',&'-!",!&$'!6)%&!/+(!+2!#)H6'!5cRB!

#$'!&++6!"%!*+,%&/.*&'-!",!8"*/+%+2&!;G*'6{!),-!2"&%!,')&6=!",&+!+,'!%$''&B!!#$"%!%$''&!*+.6-!&$',!
')%"6=! H'! *+7"'-! ",&+! 8"*/+%+2&! `+('/! `+",&{! 2+/! ')%=! -"%&/"H.&"+,! ("&$",! &$'! +/0),"X)&"+,B!
<"0./'! YV! /'7/'%',&! )! 7)/&! +2! &$'! &++6>! &$'! 9WY!1+-'6B! #$'! 6)=+.&! "%! &$'! %)1'! 2+/! &$'! +&$'/!
1+-'6%!),-!&$'=!)/'!2"&&'-!,'G&!&+!')*$!+&$'/!",&+!+,'!%",06'!%$''&B!

!

A"<),%'LY&'.0,#'+B'#*%'A,%"<*#'d0#%'.,%8":#+,'#*0#'-*+C-'#*%'3KL'>+8%$-'4,%8":#"+/'+B'J0/)0,6'R_PP\'

;A'/=!1+,&$!&$'!",&'/,)6!+(,'/!+2!&$'!&++6!("66!,''-!&+!1),.)66=!.7-)&'!&$'!5Y!",-"*'%!,''-'-!
&+!1)F'!&$'!2+/'*)%&%>!.7-)&'!&$'!1+-'6!),-!-"%&/"H.&'!&$'!,'(!2+/'*)%&%B!

Index name

Cocoa Price Index -7% 10%

CRB Metals Index 12%

Rapeseed Oil Price Index 13%

Sweden Bond Corp -2%

Euro Area Bond Corp -7%

So
ut

h 
- N

or
th

Index development Three month
Price development

Price range:

(Based on 1595 ton Hamburg - 
Lidköping)

Coef. Sign

Development from October ('10) to January ('11)

14,4-16,2 (+1,3) Euro/ton
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! b4!

]6= [%;-0%+-/.'/$'+I#'$/"#&%*+-.9'</0#;'
#$'!)**./)*=!+2!&$'!2+/'*)%&",0!1+-'6!&+!"66.%&/)&'!1)/F'&!&/',-%!$)%!)6/')-=!H'',!A)6"-)&'-!",!
*$)7&'/! ZBaB5B! #$'! /'%.6&%! ",-"*)&'-! &$)&! &$'! 1+-'6! *),! -+! )**./)&'! 2+/'*)%&%! +2! &$'! +A'/)66!
1)/F'&!&/',-B!

;A',!&$+.0$!&$'!1+%&!"17+/&),&!7)/&!+2!&$'!1+-'6>!&$'!*)7)H"6"&=!&+!2+/'*)%&!&$'!+A'/)66!&/',-%>!
()%!)6/')-=!A)6"-)&'->!&$'/'!()%!%&"66!)!,''-!&+!A)6"-)&'!($'&$'/!&$'!1+-'6!*+.6-!0"A'!)**./)&'!
2+/'*)%&%! 2+/! &$'! &$/''! 'G)176'! /+.&'%>! Q)1H./0^?",Fk7",0>! @--'A)66)^g'L6'! ),-! W+//Fk7",0^
9'A"66)>!.%'-!H=!&$'!1+-'6B!#+!A'/"2=!&$"%!)**./)*=>!&$'!1+-'6!()%!%'&!&+!2+/'*)%&!/)&'%!2+/!-)&'%!
('/'!)*&.)6!$"%&+/"*)6! 2/'"0$&! /)&'%!'G"%&'->!+,!)66!+2! &$'%'! &$/''! /+.&'%B! #$'!)*&.)6! /)&'%!('/'!
&$',!*+17)/'-!&+!&$'!2+/'*)%&'-!/)&'%B!

<+/! &$'! /+.&'! Q)1H./0^?",Fk7",0! &$'! )**./)*=! "%! +A'/)66! A'/=! $"0$B! <+/! 'G)176'! &$'! 1+-'6]%!
%.**'%%2.66=!"-',&"2"'-!&$'!-+(,()/-!&/',-!-./",0!')/6=!344c!),-!&$'!0/+(",0!&/',-!-./",0!3454!
P%''!<"0./'!YcRB!<+/!&$'!/+.&'!H'&('',!@--'A)66)!),-!g'L6'!&$'!2+/'*)%&",0!1+-'6!)0)",!%$+(%!
*+,A",*",0! /'%.6&%! ",! 2+/'*)%&",0! &$'! )*&.)6! 2/'"0$&! /)&'%B! #$'!1+-'6! "%! '%7'*")66=! %.**'%%2.6! ",!
2+/'*)%&",0!&$'!-+(,&./,!",!&$'!H'0",,",0!+2!344cB!Q+('A'/>!&$'!1+-'6!2)"6%!&+!2+/'*)%&!&$'!$"0$!
/)&'%! ",! &$'!',-!+2! &$'! =')/!344c! P%''! <"0./'!_4RB! #$'! 2'(!'G"%&",0!+H%'/A)&"+,%! 2+/! &$'! /+.&'!
/+.&'!H'&('',!W+//Fk7",0!),-!9'A"66)!6')-!&+!),!",*+,*6.%"A'!),)6=%"%!+2!&$'!+A'/)66!2+/'*)%&",0!
)**./)*=!+2!&$'!1+-'6B!#$'!2+/'*)%&",0!1+-'6!%''1%!&+!H'!6'%%!)**./)&'>!),-!)%!*),!H'!%'',!",!
&$'!)H+A'!7"*&./'! &$'!)*&.)6! /)&'%!('/'! 6'%%! A+6)&"6'! &$),! %.00'%&'-!H=! &$'!1+-'6B! #$'!1+-'6!
+A'/'%&"1)&'-! &$'! 7/"*'! ",! &$'! H'0",,",0! +2! 344c>! H.&! &$'!1+-'6! %.**''-%! ",! 2+/'*)%&",0! &$'!
0/+(",0!&/',-!",!&$'!6)&'/!7)/&!+2!344c>!'A',!&$+.0$!&$'!6)%&!+H%'/A)&"+,!"%!'A',!$"0$'/!&$),!&$'!
2+/'*)%&!P%''!<"0./'!_5RB!

:,!&$'!2+66+(",0!0/)7$%!P<"0./'!Yc!&+!<"0./'!_5R!&$'!/'%.6&%!.%'-!2+/!A)6"-)&"+,!+2!&$'!2+/'*)%&",0!
)**./)*=!+2!&$'!&$/''!'G)176'!/+.&'%!)/'!7/'%',&'-B!:,!&$'!0/)7$%!&$'!$"%&+/"*)6!2.66!%$"7!2/'"0$&!
/)&'%>!"B'B!&$'!2/'"0$&!/)&'!2+/!)!2.66!%$"7>!)/'!0"A',!H=!H6.'!H)/%!($"6'!&$'!&(+!2+/'*)%&%!)/'!0"A',!
H=!)!/'-!-+&&'-!6",'!PY!1+,&$!2+/'*)%&R!),-!)!='66+(!-+&&'-!6",'!PZ!1+,&$!2+/'*)%&RB!

!!

A"<),%'L`&'=+8%$'(::),0:6'Q'j0>N),<QZ"/;i4"/<'

4!

a!

54!

5a!

34!

3a!

Y4!

Z^a^344b! Z^a^344V! Z^a^344c! Z^a^3454!

pI#+/'

=+8%$'(::),0:6'Q'j0>N),<QZ"/;i4"/<'

d)&'!

9WY!

9WZ!
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! b5!

!

A"<),%'S_&'=+8%$'(::),0:6'Q'W88%20$$0QO%h$%'

!

A"<),%'SP&'=+8%$'(::),0:6'Q'K+,,;i4"/<Q3%2"$$0'

#$'!2+/'*)%&",0!1+-'6]%!)H"6"&=!&+!7/'-"*&!&$'!&$/''!'G)176'!/+.&'%!"%!)**'7&)H6'>!("&$!A'/=!0++-!
/'%.6&%! 2+/! &(+! +2! &$'! &$/''! /+.&'%B! Q+('A'/>! &$'! 6+('/! )**./)*=! 2+/! W+//Fk7",0^9'A"66)! &$)&!
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#QN89NW!d;@#;d9B!P3454RB!SDZBKZE(GNbSNGK(YPSPKSGNPB,!d'&/"'A'-!D'*'1H'/!5b>!3454>!2/+1!
$&&7[TT&$+1%+,/'.&'/%B*+1T*+,&',&T2",),*")6T7-2T"Ç),-Ç)T-)&)%&/')1Ç*+/7+/)&'B7-2!



!

! bc!

(>>#.0-Z'('S'4.0-&#*'
?+8%' ?0/8"80#%'A0:#+,'K0>%' @/8":%-'
3P' W.1H'/!+2!,'(!H."6&!%$"7%! 5V!",-"*'%!",-"*)&",0!%$"7!H."6-",0!)*&"A"&"'%!

",!1)L+/!*+.,&/"'%!
!

3R' W.1H'/!+2!%$"7%!%+6-!&+!-"22'/',&!1)/F'&! W+&!)A)"6)H6'!

3L' W.1H'/!+2!%$"7%!%*/)77'-! W+&!)A)"6)H6'!

3S' W.1H'/!+2!%$"7%!6)"-!.7! W+&!)A)"6)H6'!

1P' D''7!%')!2/'"0$&%!! a!",-"*'%!2/+1!K)6&"*!;G*$),0'!

1R' E+/6-!;*+,+1=!h/+(&$! 5_!;G7+/&T:17+/&!",-"*"'%!2+/!1)=+./!
*+.,&/"'%!
54!9&+*F!:,-"*'%!

1L' \$",'%'!:17+/&T;G7+/&!M*&"A"&=! 54!\$",'%'!:17+/&T;G7+/&!",-"*"'%!
V!\$",'%'!9&+*F!:,-"*'%   

1S' 9&''6!:,-.%&/=!! V!8'&)6!`/"*'T9&''6!`/+-.*&"+,T8",",0!
)*&"A"&=!",-"*'%!
!

1T' \+)6!:,-.%&/=! 5!\+)6!`/+-.*&"+,!:,-'G!
!

1M' ;,'/0=!:,-.%&/=! a!;6'*&/"*"&=!`/"*'T;6'*&/"*"=!`/+-.*&"+,!
:,-"*"'%!
!

1V' 8",'/)6!:,-.%&/=! Y!9)6&T9&+,'T8",'/)6!`/+-.*&"+,!:,-"*'%!

1Y' E++-!:,-.%&/=! Y!E++-!`/+-.*&"+,T<+/'%&/=!`/+-.*&%!`/"*'T!
`.67!),-!`)7'/!g+6.1'!:,-"*'%!

1`' E",-!`+('/!:,-.%&/=! W+&!)A)"6)H6'!+,!",-.%&/=!6'A'6!

1P_' M0/"*.6&./'!:,-.%&/=! 3!Q)/A'%&!:,-"*'%!

1PP' \+,%&/.*&"+,!:,-.%&/=! _!\+,%&/.*&"+,!8)/F'&!:,-"*'%!

1PR' N&$'/!:,-.%&/"'%! _!#+&)6!:,-.%&/")6!`/+-.*&"+,!:,-"*'%!

1PL' h/)",!`/"*'! Y3!-"22'/',&!7/"*'!",-"*'%!

1PS' N/'!`/"*'! 5!:/+,!U!9&''6!`/"*'!:,-'G!
!

1PT' \+)6!`/"*'! 5!\+)6!`/"*'!:,-'G!

1PM' \+F'%!`/"*'! 5!\+F'!`/+-.*&%!g+6.1'!:,-'G!

1PV' 9*/)7!8'&)6!`/"*'! Y!9*/)7!8'&)6!`/"*'!:,-"*'%!

1PY' <'/&"6"X'/%!`/"*'! 5!<'/&"6"X'/!:,-'G!

1P`' 9&+,'!`/"*'! 3!9&+,'!`/"*'!:,-"*'%!

1R_' 9)6&!),-!8",'/)6%!`/"*'! 3!9)6&!`/"*'!:,-"*'%!

1RP' E++-!`/"*'! 3!`.67TE++-!`/"*'!:,-"*'%!
!

1RR' N&$'/!\+11+-"&=!`/"*'%! 53!h','/)6!\+11+-"&"=!`/"*'!:,-"*'%!
!

?+8%' \),-"-)&'!<)*&+/!W)1'! :,-"*'%!
?OP' K.,F'/! Bunker Oil, 380 cst, Rdam U$/MT 

Bunker Oil, 180 cst, Rdam U$/MT 
Bunker Oil, 180 cst, Piraeus U$/MT 
OPEC Oil Basket Price U$/Bbl!

!

!



!

! V4!

' '  

F#*%,':+-#',%$0#%8'"/8":%-' @/8":%-'
@/#%,%-#',0#%'"/8":%-' EURO AREA BOND YIELD CORPORATE (ECON) - MIDDLE RATE 

SWEDEN BOND YIELD CORPORATE (ECON) - MIDDLE RATE 
EURO AREA BOND YIELD GOVT.2 YR (ECON) - MIDDLE RATE 
EURO AREA BOND YIELD GOVT.10YR (ECON) - MIDDLE RATE 
SWEDEN BOND YIELD GOVT.10 YR(ECON) - MIDDLE RATE 
EURO REPO BENCHMARK 3 MTH (EUR:FBE) - MIDDLE RATE 
EURO REPO BENCHMARK 6 MTH (EUR:FBE) - MIDDLE RATE 
EURO REPO BENCHMARK 9 MTH (EUR:FBE) - MIDDLE RATE 
UK INTERBANK 1 YEAR - MIDDLE RATE 
UK INTERBANK 3 MONTH - MIDDLE RATE 
UK LOCAL AUTHORITY DEPOSIT 1 YEAR - MIDDLE RATE 
UK LOCAL AUTHORITY DEPOSIT 3 MONTH - MIDDLE RATE 
EURO MARGINAL LENDING (ECB) - MIDDLE RATE 
EURO OVERNIGHT DEPOSIT (ECB) - MIDDLE RATE 
EURO MAIN REFIN. OPERATIONS (ECB) - MIDDLE RATE 
EUROSYS L-T REFI - MARGINAL - MIDDLE RATE 
EURIBOR 12 MONTH - OFFERED RATE 
EURIBOR 12 MONTH (ACT/365) - OFFERED RATE 
EURIBOR 3 MONTH - OFFERED RATE 
EURIBOR 3 MONTH (ACT/365) - OFFERED RATE 
SWEDEN INTERBANK 1 YEAR - MIDDLE RATE 
BELGIUM BENCHMARK BOND 10 YR (DS) - RED. YIELD 
GERMANY BENCHMARK BOND 10 YR (DS) - RED. YIELD 
GR BANK LENDING RATES TO PRIVATE SECTOR: SHIPPING (EP) CURN 

aH:*0/<%',0#%'"/8":%-' EMEXCHANGE RATE - US DOLLAR PER EURO (AVERAGE) 
EMEXCHANGE RATE - JAPANESE YEN PER EURO (AVERAGE) 
EMEXCHANGE RATE - UK POUND PER EURO (AVERAGE) 
EMEXCHANGE RATE - SWEDISH KRONA PER EURO (AVERAGE)!

@/B$0#"+/',0#%'"/8":%-' EA ANNUAL INFLATION RATE - EUROZONE 
BG INFLATION RATE NADJ 
BD INFLATION NADJ 
SD OFFICIAL RATE OF INFLATION NADJ 
UK INFLATION RATE FOR HARMONISED CPI 
NW CPI - ANNUAL % CHANGE NADJ 
FR ANNUAL INFLATION RATE NADJ 
DK INFLATION RATE NADJ 
FN INFLATION RATE (2005=100) NADJ 
NL CPI (ANNUAL INFLATION RATE) 

'
?+8%' ?0/8"80#%'A0:#+,'K0>%' @/8":%-'
3P' W.1H'/!+2!,'(!H."6&!%$"7%! CH OUTPUT OF INDUSTRIAL PRODUCTS - CIVILIAN SHIPS VOLN 

CH INDL. PROD - CIVIL-USE STEEL SHIPS (% Y/Y)(CMLV.)NADJ 
CH OUTPUT OF INDL. PRODUCTS - CIVIL-USE STEEL SHIPS(CMLV) 
VOLN 
CH INV. IN FIXED ASSETS: TRANSPORTATION - WATER (CMLV) CURN 
JP INDUSTRIAL PRODN. - SHIPS & MARINE COMBUSTION ENGINES 
VOLA 
JP ORDERS VALUE - SHIP CURN 
JP ORDERS BACKLOG VALUE, SHIP CURN 
JP MACHINERY ORDERS: MFG. - SHIP BUILDING CURA 
US AVG OVERTIME HOURS PROD WRKRS - SHIP AND BOAT 
BUILDING VOLN 
US AVG WKLY HOURS - SHIP & BOAT BUILDING VOLN 
IT INDL. PRDN. - BUILDING & REPAIRING OF SHIPS & BOATS VOLN 
IN INDUSTRIAL PRODUCTION - SHIP BUILDING AND REPAIRCURN 
BR INDUSTRIAL PRODUCTION: BUILDING & REPAIRING OF SHIPS 
VOLN 
EX INDUSTRIAL PRODUCTION: BUILDING OF SHIPS & BOATS VOLN 
EK NEW ORDERS: BUILDING OF SHIPS & BOATS VOLA 
BD NEW ORDERS: BUILDING OF SHIPS & BOATS VOLN 
GR NEW ORDERS: BUILDING OF SHIPS & BOATS VOLA 
NL NEW ORDERS: BUILDING OF SHIPS & BOATS VOLN 

3R' W.1H'/!+2!%$"7%!%+6-!&+!
-"22'/',&!1)/F'&!

W+&!)A)"6)H6'!

3L' W.1H'/!+2!%$"7%!%*/)77'-! W+&!)A)"6)H6'!

3S' W.1H'/!+2!%$"7%!6)"-!.7! W+&!)A)"6)H6'!

1P' D''7!%')!2/'"0$&%!! Baltic Exchange Dry Index (BDI) 



!

! V5!

Baltic Exchange Supramax Index 
Baltic Exchange Supramax Index  
Baltic Exchange Handysize Index  
Baltic Exchange Panamax Index !

1R' E+/6-!;*+,+1=!h/+(&$! SD CPI NADJ (KPI) 
SD EXPORTS VOLA 
SD IMPORTS VOLA 
OP IMPORTS OF PETROLEUM - TOTAL OPEC VOLN 
EM EXTRA-EMU EXPORTS (SA) CURA 
EM EXTRA-EMU IMPORTS (SA) CURA 
NL EXPORTS (FOB) CURN 
NL IMPORTS (CIF) CURN 
BD IMPORTS CIF (PAN BD M0790) CURA 
BD EXPORTS FOB (PAN BD M0790) CURA 
UK IMPORTS CURN 
UK EXPORTS CURN 
ES EXPORTS CONA 
ES IMPORTS CONA 
S&P1500 MARINE  
OMX STOCKHOLM 30 (OMXS30)  
NYSE COMPOSITE  
DOW JONES INDUSTRIALS  
FTSE 100  
NIKKEI 225 STOCK AVERAGE  
AMEX CHINA  
SHANGHAI SE A SHARE  
BNY MELLON CHINA ADR  
NASDAQ 100  

1L' \$",'%'!:17+/&T;G7+/&!
M*&"A"&=!

CH INDUSTRIAL PRODUCTION INDEX VOLN 
CH IMPORT PRICE INDEX NADJ 
CH IMPORTS CURN 
CH IMPORTS (UNREVISED) CURN 
CH EXPORTS (UNREVISED) CURN 
CH EXPORT PRICE INDEX NADJ 
CH EXPORTS CURN 
CH CARGO HANDLED AT MAJOR SEAPORTS - FOREIGN CARGO 
VOLN 
CH VOLUME OF FREIGHT - WATERWAYS (TON-KILOMETER) VOLN 
CH FREIGHT TRAFFIC - WATERWAY VOLN 
 
DOW JONES CHINA BROAD MKT INDEX  
AMEX CHINA  
BNY MELLON CHINA ADR  
HSBC CHINA INDEX E  
S&P CHINA BMI :G E  
TR CHINA DOM FL L  
BNP PARIBAS CHINA INDEX  
SHANGHAI SE A SHARE  

1S' 9&''6!:,-.%&/=!! CRB Spot Index Metals - PRICE INDEX 
LME-Steel Med. Total Turnover - TURNOVER 
EURO STOXX TM IND MET&MINING E  
STOXX EUROPE TMIND MET&MINING E 
STOXX EUROPE TM MINING E - PRICE INDEX 
G12-DS General Min - PRICE INDEX 
SD INDUSTRIAL PRODUCTION - BASIC METALS VOLN 
WD WORLD - STEEL PRODUCTION VOLN 
 

1T' \+)6!:,-.%&/=! EUROPE-DS Coal 

1M' ;,'/0=!:,-.%&/=! Nordpool-Electricity Avg Reference 
EEX - Phelix Base Hr.01-24 E/Mwh 
NordPool-N.Norway Avg. NOK/MWh 
NordPool-W.Denmark Avg. NOK/MWh 
NordPool-Finland Avg. NOK/MWh 

1V' 8",'/)6!:,-.%&/=! EX INDUSTRIAL PRODN.: MINING & QUARRYING - SALT EXTRACTION 
VOLN 
UK IMPORTS - SALT, SULPHUR, EARTHS & STONE CURN 
UK EXPORTS INTRA EU - SALT, SULPHUR, EARTHS & STONE CURN 

1Y' E++-!:,-.%&/=! DEVELOPED MKTS.-DS Forestry - PRICE INDEX 
SD INDUSTRIAL PRODUCTION - WOOD & WOOD PRODUCTS VOLN 
SD INDUSTRIAL PRODUCTION - PULP, PAPER, ETC VOLN 

1`' E",-!`+('/!:,-.%&/=! W+&!)A)"6)H6'!+,!",-.%&/=!6'A'6!

1P_' M0/"*.6&./'!:,-.%&/=! TR Equal Weight CCI Grains & Oilseed  
w')/6=!9('-"%$!Q)/A'%&!



!

! V3!

1PP' \+,%&/.*&"+,!:,-.%&/=! EURO STOXX TM CON & MAT E 
EUROPE-DS Build Mat/Fixt 
G12-DSBuild Mat/Fixt 
CHINA A-DS Build Mat/Fixt 

1PR' N&$'/!:,-.%&/"'%! EK INDUSTRIAL PRODUCTION EXCLUDING CONSTRUCTION (EA16) 
VOLA 
SD INDUSTRIAL PRODUCTION - MINING & MANUFACTURING VOLA 
BD INDUSTRIAL PRODUCTION INCLUDING CONSTRUCTION VOLA 
JP TERTIARY: FREIGHT TRANSPORT - WATER, COASTWISE NADJ 

1PL' h/)",!`/"*'! Cocoa-ICCO Daily Price US$/MT 
Corn No.2 Yellow Cents/Bushel 
Cotton,1 1/16Str Low -Midl,Memph C/Lb 
Coffee-Brazilian (NY) Cents/lb 
Rubber (MRE) SMR GP FOB Sen/Kg 
Rice,Thai L/Grn 100% B Grade FOB,$/MT 
Soyabeans, No.1 Yellow C/Bushel 
Wheat, No.2 Hard (Kansas) Cts/Bu 
Soyameal USA 48% Protein $/MT 
Soya Oil, Crude Decatur Cents/lb 
Raw Sugar-ISA Daily Price c/lb 
SunflowerseedOil-FOB Rdam Crude £/MT 
Tea-Colombo MD GR BOPS , CR/KG 
Wheat No.2,Soft Red Cts/Bu 
Wool AWEX E.M.I. Aus.C/KG 
Apricots-Turkish Whole No4 CIF UK 
Barley ICE Futures Canada M C$/MT 
Cashew Kernals-India Spot 320S £/MT 
Pepper Ship Sarawak White Faq CIF 
Pepper(Black)Sarawak Spot $/MT 
Walnuts-China Light Halves £/MT 
Lard-UK Ex Works £/MT 
Tallow Max 15% Ffa Del Rdam 
Rapeseed Meal-EU 34% Protein/Oil £/MT 
Sunflowerseed Meal- EU 29% Ex Store 
Nylon Yarn 70D TW/kg 
Acid Oils-Palm Acid FOB Malaysia 
Castor Oil-Origin Ex Tank Rdam 
Cottonseed Oil-US Crude Missisippi 
Palm Kernal Oil- Refined,UK £/MT 
Palm Oil-Malaysian Rdam U$/MT 
Rapeseed Oil-Crude FOB R'dam £/MT 

1PS' N/'!`/"*'! G12-DS Iron & Steel - PRICE INDEX 

1PT' \+)6!`/"*'! G12-DS Coal - PRICE INDEX 

1PM' \+F'%!`/"*'! EK INDUSTRIAL PRODN.: MANUFACTURING - COKE OVEN PRODUCTS 
VOLA!

1PV' 9*/)7!8'&)6!`/"*'! HSBC GLOBAL SCRAP STEEL E - PRICE INDEX 
HWWI Iron Ore, Steel Scrap EU EUR - PRICE INDEX 
US IRON & STEEL SCRAP NADJ 

1PY' <'/&"6"X'/%!`/"*'! EX INDL.PROD.: MINING & QUARRYING-CHEM & FERTILIZER 
MINERALS 

1P`' 9&+,'!`/"*'! SD PPI: MINING & QUARRYING - STONE, SAND & C LAY NADJ 
ES PPI: MINING & QUARRYING - STONE, SAND & C LAY NADJ 

1R_' 9)6&!),-!8",'/)6%!`/"*'! JP CPI: SALT NADJ 
IT CPI: FOOD - SALT NADJ 

1RP' E++-!`/"*'! NBSK Pulp (CIF W. Europe) U$/MT 
RL-Western SPF #2& Btr 2X4 R/L Mill 

1RR' N&$'/!\+11+-"&=!`/"*'%! CX Commodity Index - RETURN IND. (OFCL) 
MLCX Spot Index - PRICE INDEX 
DJ UBS-Spot Commodity Index - PRICE INDEX 
Economist Commodity All Items ($) - PRICE INDEX 
S&P GSCI Commodity Spot - PRICE INDEX 
Westpac Commodity Futures Ind - PRICE INDEX 
DRAMeXchange-DXI Index - PRICE INDEX 
LME-LMEX Index - PRICE INDEX 
Rogers International Commodity Ind TR - RETURN IND. (OFCL) 
ClubCommodity.com COMMIN - PRICE INDEX 
CRB Spot Index (1967=100) - PRICE INDEX 
TR Equal Weight CCI - PRICE INDEX 

! !



!

! VY!

(>>#.0-Z'7'S'4.+#"1-#H'W5#*+-/..%-"#'
F2%,0$$' B+:)-&'M66!S.'%&"+,%!H'6+(!*+,*'/,%!D/=!H.6F! %$"77",0!("&$! %$"7%!+2!)77/+G"1)&'6=!
Y444!DE#!P.7!&+!54!444R>!",!&$'!W+/&$'/,!;./+7'!/'0"+,!e!2/+1!W'&$'/6),-%!),-!h'/1),=!
&+!),-!("&$",!&$'!K)6&"*!9')B!

,"C'75;8'P"#-9I+'J%"8#+'E1#"%;;'4.$/"<%+-/.'

• MH+.&!+(,'/%$"7!%&/.*&./'%!2+/!&$'!%$"7%[!
o E$)&!)/'!&$'!)6&'/,)&"A'!+(,'/%$"7!%&/.*&./'%!2+/!%$"7%Å!!

!
!

o E$)&!"%!1+%&!*+11+,Å!
!
!

• Q+(!-+'%!&$'!2/'"0$&!/)&'!-'7',-!+,!&$'!%$"77'-!A+6.1'Å!:B'B!$+(!H"0!"%!&$'!7/"*'!
-"22'/',*'!+2!%$"77",0!5a44!),-!3a44!&+,%Å!PN,!)!%$"7!&$)&!*),!$+6-!)&!6')%&!3!a44!&+,%R!
!
!

• Q+(!1.*$!*),!&$'!6+)-",0T.,6+)-",0!&"1'!-"22'/!H'&('',!-"22'/',&!%$"7%!+2!&$'!%)1'!
%"X'Å!P:2!&$'/'!)/'!-"22'/',*'%!($=!-+!&$'=!+**./ÅR!

X%.+<Y..#.'LI->>-.9'>5"&I%*-.9'-.$/"<%+-/.'

• D+'%!?8!'A'/!%$"7!0++-%!&+0'&$'/!("&$!+&$'/!*+17),"'%Å!P"B'B!%$)/'!)!%$"7R!
!

• M/'!&$'!%$"7%!.%'-!H=!?8!2+/!+,'!%7'*"2"*!/+.&'!+2&',!'17&=!+,!&$'!/'&./,!/+.&'Å!!
!

• :,!($)&!*.//',*=!)/'!7/"*'%!6"%&'-Å!M/'!*.//',*=!2.&./'%!.%'-Å!!
!

• E$"*$!/'S."/'1',&%!-+'%!?8!$)A'!+,!%$"77",0!*+17),"'%T%$"7%Å!
o \/'-"&!/)&",0!
o 9$"7>!)0'>!',0",'>!2.'6>!+&$'/!',A"/+,1',&)6!"%%.'%!
o ;&$"*)6>!%)6)/=>!.,"+,!*+,,'*&"+,!'&*B!
o <6)0>!+(,'/%$"7!
o :%!&$'/'!)!i6"%&j!+2!)77/+A'-!%.776"'/%Å!Q+(!)/'!,'(!*+17),"'%!)77/+A'-Å!

!
• D+!?8]%!/'S."/'1',&%!-"22'/!2/+1!+&$'/!%')!2/'"0$&!7./*$)%'/%Å!

!
• E$)&!&/),%7)/',*=!'G"%&%!+2!&$'!*+%&%!2+/!&$'!%$"7!7'/2+/1",0!)!%7'*"2"*!2/'"0$&Å!

!
• Q+(!)/'!?8]%!`./*$)%",0!7/+*'%%!-'%"0,'-Å!

o :%!&$'/'!%'A'/)6!,'0+&")&"+,!7'/"+-%!&$/+.0$+.&!&$'!=')/Å!
o E$)&!F",-!+2!*+,&/)*&!"%!.%'-!P<NK>!\:<>!+&$'/%RÅ!
o Q+(!6+,0!",!)-A),*'!"%!&$'!*+,&/)*&!%"0,'-Å!



!

! V_!

o !:,!($)&!7/+7+/&"+,!"%!&$'!-"22'/',&!*+,&/)*&!&=7'%!.%'-Å!
o D+'%!%$"77",0!2.&./'%!'G"%&Å!M/'!%.*$!.%'-!H=!?8Å!!

!
• Q+(!%')%+,)6!)/'!&$'!%$"77",0!,''-%Å!

!
• E$)&!'22'*&%!-+'%!)!*+6-!(",&'/!$)A'!PA+6.1'>!%.776=>!7/"*'%!'&*BRÅ!

!

• M/'!&$'/'!-"22'/',&!/'S."/'1',&%!2+/!-"22'/',&!F",-%!+2!%$"77'-!0++-%!($',!"&!*+1'%!&+>!
&'17'/)&./'>!*)/0+!$+6-%>!'&*BÅ!\+.6-!&$'!H'6+(!0++-%!H'!-"A"-'-!",&+!)!,.1H'/!+2!
0/+.7%!("&$!%"1"6)/!/'S."/'1',&%Å!

o K'&2"H'/!
o K'&2+/!
o ;G7/+!PAC/1'H'$),-6)&!

/)7%1Lk6R!
o Q)A/'!
o O+/,!
o ?.*'/,7'66'&%!
o 8)L%!
o 8)L%06.&',!
o 8)L%7'66'&%!
o 8'6)%%!

o 8'6)%%!H'&2"H'/!
o N1'6)%%'/)-!H'&2"H'/!
o `)61!
o `)61'G7'66'/!
o d)7%1Lk6!
o d)7%F)F)!
o 9+L)!
o 9+=7)%%!
o 9+L)!h8N!
o 9+6/+%'G7'66'/!
o g'&'!

!
• ;%&"1)&'!&$'!7'/*',&)0'!+2!%$"7%!&$)&!*),!2.62"66!&$'!/'S."/'1',&%!2+/!')*$!0/+.7B!

!

LI->)"/8#"'*>#&-$-&'W5#*+-/.*'
M**+/-",0!&+!=+./!'G7'/"',*'[!

• :%!"&!*+11+,!&$)&!-"22'/',&!2/'"0$&!7./*$)%'/%!)/'!%$"77",0!&$'"/!*)/0+!)&!&$'!%)1'!&"1'!
P",!-"22'/',&!*)/0+!$+6-%R!+,!&$'!%)1'!%$"7Å!P:B'B!&$)&!&$'!%$"7!*+,&)",%!*)/0+!2/+1!1+/'!
&$),!+,'!2/'"0$&!7./*$)%'/R!
!

• :%!"&!*+11+,!&$)&!)!%$"7!.%'-!H=!+,'!*.%&+1'/!2+/!&$'!/+.&'!2/+1!7+/&!M!&+!7+/&!K!"%!
'17&=!+,!&$'!/'&./,!/+.&'>!+/!"%!&$'!%$"7!6+)-'-!)&!P+/!*6+%'!H=R!7+/&!KÅ!!

o E$)&!"%!&$'!)A'/)0'!.&"6"&=!/)&'!+2!)!%$"7Å!
o E$',!)**'7&",0!)!2/'"0$&!&+!)!7+/&!+.&%"-'!&$'!i,+/1)6j!+7'/)&"+,!)/')!"%!&$'!

/'&./,!P+/!7)/&!+2!/'&./,R!",*6.-'-!",!&$'!2/'"0$&!/)&'Å!!

!

• E$)&!&/),%7)/',*=!'G"%&%!2+/!&$'!*+%&%!2+/!&$'!%$"7!7'/2+/1",0!)!%7'*"2"*!2/'"0$&!P"B'B!)/'!
&$'!%$"7%!'A'/!/'7+/&",0!&$'"/!)*&.)6!*+%&%!&+!&$'!%$"7H/+F'/%T2/'"0$&!7./*$)%'/%RÅ!
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