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G%!0"H&7I"%-0"/&."A7*9!&40':";**/"04;<!..*+"(&7"-"+*>7**"&7"+!A'&<-"!/"-/:"4/!9*70!.:J"

G&".%*";*0."&("<:"I/&H'*+>*"-/+";*'!*(K".%*".%*0!0"$&/.-!/0"/&"<-.*7!-'"A7*9!&40':"

A4;'!0%*+"&7"H7!..*/";:"-/&.%*7"A*70&/"*L$*A."H%*7*"+4*"7*(*7*/$*"!0"<-+*"!/".%*"

.%*0!0"!.0*'(J"
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G%!0".%*0!0"!/9*0.!>-.*0"9-7!&40"-0A*$.0"&("$'!/!$-'"+*$!0!&/O<-I!/>"!/".%*"<-/->*<*/."

&("!/+!9!+4-'0"H!.%"-$4.*"H%!A'-0%"-00&$!-.*+"+!0&7+*70"PQ)?RK"H!.%"-"A7!<-7:"(&$40"&/"

A%:0!&.%*7-A:"A7&(*00!&/-'0"-/+" &/*"-9-!'-;'*"$'!/!$-'"A7*+!$.!&/" 74'*"+*0!>/*+"(&7".%*"

A47A&0*"&(">4!+!/>"A7&>/&0.!$"S4+><*/.0"P.%*"Q%!A'-0%"T@URJ"Q)?"!0"-"A7*9-'*/."-/+"

(7*=4*/.':"$%7&/!$"$&/+!.!&/".%-."!0"-00&$!-.*+"H!.%"04;0.-/.!-'"A*70&/-'"-/+"0&$!*.-'"

$&0.J"3."!0"$477*/.':"$%-''*/>!/>"(&7"%*-'.%$-7*"A7-$.!.!&/*70".&"<-/->*K"-0"

%*.*7&>*/*!.:"!/".%*"A&A4'-.!&/"-/+"/!'".&"0<-''"*((*$."0!2*0"(7&<"$'!/!$-' ".7!-'0"<*-/"

.%-."+*$!+!/>"&/".%*";*0."$&470*"&("-$.!&/"<-:";*"+!((!$4'.J"V-7':"-/+"-$$47-.*"

!+*/.!(!$-.!&/"&("A7&>/&0.!$"7!0I"%-0".%*"A&.*/.!-'".&"'*00*/"$477*/."7-.*0"&("A7&>7*00!&/"

.&"$%7&/!$"Q)?K";:" */-;'!/>".%*"A7&9!0!&/"&("0.7-.!(!*+"$-7*".&"<&7*"%&<&>*/*&40"

>7&4A0"&("!/+!9!+4-'0J"

G%!0";&+:"&("H&7I"$&<A7!0*0"-"0*7!*0"&("(&47"0.4+!*0"40!/>"<!L*+"<*.%&+0J"#.4+:"E"

$&<A7!0*+"-"0:0.*<-.!$"7*9!*H"&("$'!/!$-'"A7*+!$.!&/"74'*0".%-."7*'-.*".&"A7&>/&0.!$"-/+"

.7*-.<*/."+*$!0!&/ O<-I!/>"(&7".%*"$&/0*79-.!9*"<-/->*<*/."&("/*$I"A-!/J"G%*"0.4+:"

H-0"/*$*00-7:"!/"!+*/.!(:!/>"-9-!'-;'*".&&'0K"-/+"-AA7-!0!/>"0.->*"&("+*9*'&A<*/.K"

=4-'!.:"-/+"7*-+!/*00"(&7"-AA'!$-.!&/K"H!.%".%*"4'.!<-.*"A47A&0*"&("-00!0.!/>"%*-'.%$-7*"

A7-$.!.!&/*70"!/".%*"*9-'4-.!&/"-/+"0*'*$.!&/"&("-/"-AA7&A7!-.*".&&'"(&7"40*"!/"$'!/!$-'"

A7-$.!$*J"GH&"!/+*A*/+*/."7*9!*H*70"-00*00*+".%*"*'!>!;!'!.:K"7!0I"&(";!-0K"

<*.%&+&'&>!$-'"=4-'!.:"-/+"0.->*"&("+*9*'&A<*/."&("0.4+!*0"!+*/.!(!*+"(7&<"-"

0:0.*<-.!$"0*-7$%"&("0!L"+-.-;-0*0J"G%*"7*04'.0"!/+!$-.*+".%-.".%7**"&4."&("/!/*"

!+*/.!(!*+"A7&>/&0.!$"$'!/!$-'"A7*+!$.!&/"74'*0"0A*$!(!$".&"-$4.*"Q)?"-7*"-."-"0.->*"&("

+*9*'&A<*/.".%-."'*/+0"04AA&7.".&"$'!/!$-'"40*J"80*"&(".%*"Q%!A'-0%"T@U"0*'*$.*+"-0"

.%*"(&$40"&(".%!0".%*0!0K"H-0"04AA&7.*+";:"<-!/.*/-/$*"&("-$$47-$:"&/"9-'!+-.!&/K"-/+"

.%*"0-.!0(-$.!&/"&("<&0."<*.%&+&'&>!$-'"=4-'!.:"$7!.*7!-"40*+"!/".%*"7*9!*HJ""

#.4+:"C"(&$40*+"&/".%*"Q%!A'-0%"T@U"-/+"0&4>%.".&"-00*00"!.0"A&.*/.!-'"$'!/!$-'"4.!'!.:J"

)"A7-><-.!$"$7&00O0*$.!&/-'"+*0!>/"H-0"40*+".&"!/9*0.!>-.*".%*"'*9*'"&("->7**<*/."
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"

;*.H**/" A%:0!&.%*7-A!0."*0.!<-.*+O"-/+"Q %!A'-0%"T@U"$'-00!(!*+O"A7&>/&0.!$"7!0I"(&7"

-+4'.0"H%&"A7*0*/.*+".&"-"A-7.!$!A-.!/>"A%:0!&.%*7-A!0."P/WCNR"H!.%"-$4.*"Q)?"3O333"

P/WXFRJ")>7**<*/."H-0"(&4/+".&";*"9*7:"'&H"PCYZK"MW"ODJDX["Y\ZT3"ODJE]".&"DJECRK"-/+"

A%:0!&.%*7-A!0.0"'!I*':"4/+*7O!+*/.!(!*+"!/+!9!+4-'0"-."%!>%"7!0I"&("A&&7"7*$&9*7:"PXZK"

/WE^XFRJ"G%*"(!/+!/>0"&(".%!0"0.4+:"!/+!$-.*".%-."A%:0!&.%*7-A!0.0"<-:" ;*/*(!."(7&<"

!/$&7A&7-.!/>".%*"Q%!A'-0%"T@U"!/.&"404-'"-00*00<*/."-/+"+*$!0!&/O<-I!/> "A7&$*00*0"

H%*/"-..*<A.!/>".&">-4>*"A-.!*/."A7&>/&0!0J""

G%*"A7*0*/$*"&("-"9-'!+-.*+K"-$$47-.*"-/+"$'!/!$-'':"40*(4'"$'!/!$-'"A7*+!$.!&/"74'*K"04$%"

-0".%*"Q%!A'-0%"T@UK"%-0"/&."%!0.&7!$-'':"*/047*+"H!+*0A7*-+"40*J"#.4+:"X"0&4>%.".&"

!/(&7<"!<A'*<*/.-.!&/"&(".%*"Q %!A'-0%"T@U".%7&4>%"=4-'!.-.!9*"*LA'&7-.!&/"&("

%*-'.%$-7*"A7-$.!.!&/*70_"P/WCFR"-H-7*/*00"-/+"A7-$.!$*";*%-9!&470"7*>-7+!/>"$'!/!$-'"

A7*+!$.!&/"74'*0K"-/+"A*7$*A.!&/0"(&7"40!/>".%*"Q%!A'-0%"T@U"!/"(4.47*"A7-$.!$*J"#!L"

(&$40">7&4A"+!0$400!&/0"H*7*"$&/+4$.*+K"-4+!&O7*$&7+*+K".7-/0$7!;*+"9*7;-.!<"-/+"

-/-':0*+"40!/>"-/"!/+4$.!9*".%*<-.!$"-AA7&-$%J"1-/:"$'!/!$!-/0"$&/0!+*7*+".%*"

Q%!A'-0%"T@U".&";*"-$$*A.-;'*".&".%*<J"3<A'*<*/.-.!&/".%*<*0"!/$'4+!/>".%*"

A7&9!0!&/"&("-/"*L.*7/-'"+7!9*7"&("-+&A.!&/K"('*L!;!'!.:"!/"%&H".%*"Q%!A'-0%"T@U"$&4'+"

;*" -$$*00*+"-/+"-+<!/!0.*7*+K"-/+">4!+-/$*"7*>-7+!/>"$&<<4/!$-.!&/"&("!.0"&4.A4.".&"

A-.!*/.0K"H*7*"!+*/.!(!*+"-0"40*(4'"!/"A7&<&.!/>"(4.47*"40*J""

`!/-'':K"#.4+:"N"7*'-.*+".&"<-/->*<*/." +*0!>/*+".&"0A*$!(!$-'':".-7>*."!/+!9!+4-'0"

!+*/.!(!*+";:".%*"Q%!A'-0%"T@U"-0";*!/>"-."%*!>%.*/*+"7!0I"&("A&&7"7*$&9*7:J")"

=4-'!.-.!9*"!/9*0.!>-.!&/" H-0"A*7(&7<*+"&("A%:0!&.%*7-A!0.0_"P/WEER"*LA*7!*/$*0"&("

+*'!9*7!/>"-"/&9*'"A0:$%&'&>!$-'"!/.*79*/.!&/"P#.7*00"3/&$4'-.!&/"G7-!/!/>R".&".%!0"

A&A4'-.!&/"-0"A-7."&("-"7-/+&<!0*+"$&/.7&''*+".7!-'J"#*<! O0.74$.47*+"!/.*79!*H0"H*7*"

$&/+4$.*+K"-4+!&O7*$&7+*+K".7-/0$7!;*+"9*7;-.!<K"-/+"-/-':0*+".%*<-.!$-'': "40!/>"-"

H!.%!/O"-/+"-$7&00O$-0*"0.7-.*>:J"@%:0!&.%*7-A!0.0"H*7*"(&4/+".&"04AA&7."-++!/>"#.7*00"

3/&$4'-.!&/"G7-!/!/>".&"404-'">4!+*'!/*O;-0*+"<-/->*<*/.J"G%*"(*-0!;!'!.:"-/+" 40*"&("

.%*"!/.*79*/.!&/"!/"7&4.!/*"$'!/!$-'"A7-$.!$*"H*7*"(-$!'!.-.*+";:"$&/(!+*/$*"!/".%*"-;!'!.:"

.&"+*'!9*7".%*"A7&>7-<K"9!*H!/>"!."-0"(-''!/>"H!.%!/"$477*/."0$&A*"&("A7-$.!$*K"-/+".%*"

-;!'!.:".&"0*'*$.!9*':"+*'!9*7".%*"$&/.*/.".&"<**.".%*"/**+0"&("!/+!9!+4-'"A-.!*/.0J"
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""

G%*"(!/+!/>0"&(".%!0";&+:"&("H&7I"A7&9!+*"04AA&7.".&"*L!0.!/>"A7*'!<!/-7:"*9!+*/$*".%-."

A%:0!&.%*7-A!0.0"<-:"*LA*7!*/$*"+!((!$4'.:"+!((*7*/.!-.!/>"!/+!9!+4-'0"H%&"<-:"-/+"

<-:"/&."7*$&9*7"(7&<"-$4.*"Q)?J"Q%!'*"A7&>7*00"%-0";**/"<-+*".&H-7+0".%*"7!>&7&40"

+*9*'&A<*/."&("A7*+!$.!9*".&&'0".&"-00!0."$'!/!$!-/0"!/".%!0"$-A-$!.:K"(47.%*7"9-'!+-.!&/"

-/+"!<A-$." -/-':0*0"&("*L!0.!/>"<&+*'0"-7*"4'.!<-.*':"7*=4!7*+J")."A7*0*/.K".%*"

Q%!A'-0%"T@U"-AA*-70".&";*".%*"<&0."7&;40.".&&'"-9-!'-;'*"(&7"40*"!/"$'!/!$-'"A7-$.!$*J"3."

!0".%*7*(&7*"7*$&<<*/+*+" .%-."$'!/!$!-/0 "$&<<*/$*" !/$&7A&7-.!/>".%*"T@U"!/.&"

*L!0.!/>"A7&>/&0.!$"-00*00<*/."-/+" +*$!0!&/O<-I!/>" A7&$*00*0J"@%:0!&.%*7-A!0.0"

-AA*-7"7*$*A.!9*".&".%*"40!/>".%*"Q%!A'-0%"T@U"-/+"+*'!9*7!/>"/*H"<-/->*<*/."

0.7-.*>!*0".%-.".-7>*."!/+!9!+4-'0"H%&"-7*"-."%*!>%.*/*+"7!0I"&("+*9*'&A!/>"$%7&/!$"

Q)?J",&H*9*7K"*+4$-.!&/"-/+"04AA&7."-7*"/**+*+".&"(-$!'!.-.*"H!+*0A7*-+"$%-/>*0".&"

A7-$.!$*J" "
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/ &6#(!*1!"*%/(%/) !
"

!
,-.-/&/0-%12%134540.64-7 "JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"!!"

.8,-3.9- "JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"!!!"

-.86/%12%910-/0-, "JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"9!"

.9)01:6/;5 &/0-, "JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"L!"

3/,/.39<%1=->=- "JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"L!!!"

U*0*-7$%"&4.A4."-7!0!/>"(7&<"@%?"$-/+!+-.47*"-/+"!/$'4+*+"!/".%!0".%*0!0"JJJJJJJJJ"L!!!"

@4;'!0%*+"A-A*70"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"L!!!"

T&/(*7*/$*"A&+!4<"A7*0*/.-.!&/0"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"L!!!"

T&/(*7*/$*"A&0.*7"A7*0*/.-.!&/0"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"L!9"

3/9!.*+"A&+!4<"A7*0*/.-.!&/0"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"L!9"

U*0*-7$%"&4.A4."-7!0!/>"(7&<"@%?"$-/+!+-.47*";4."/&."!/$'4+*+"!/".%*0!0"JJJJJJJJJJJ"L9"

@4;'!0%*+"A-A*70"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"L9"

@-A*70"4/+*7"7*9!*H"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"L9"

T&/(*7*/$*"A&0.*7"A7*0*/.-.!&/0"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"L9!"

@**7"7*9!*H*+";'&>"$&/.7!;4.!&/0"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"L9!"

.:.3;, "JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"L9!!"

64,-%12%-.86/,"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"L9!!!"

64,-%12%245=3/,"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"L!L"

64,-%12%.>>/0;49/,"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"LL"

64,-%12%.883/?4.-410, "JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"LL!!"

9<.>-/3%@%A%4$BC"DEFBG"$"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"CN"

a-$I>7&4/+"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"CN"

G%*0!0"7-.!&/-'*"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"XD"

#.-.*<*/."&( ".%*"A7&;'*<"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"XD"
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"

)!<0"&(".%*"7*0*-7$%"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"XE"

#!>/!(!$-/$*"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"XC"

G%*0!0"&4.'!/*"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"XX"

9<.>-/3%H%A%,BED+%@I%9*G$GF#*%JC'DGFBG"$%CE*'K%L"C%JC"($"KGK%#$D%BC'#BM'$B%

JC'KFCGJBG"$%G$%$'FN%J#G$I%#%K+KB'M#BGF%C'OG'P"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"X\"

@7*(-$*"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"X\"

);0.7-$. "JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"X]"

3/.7&+4$.!&/"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"X]"

1*.%&+"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"ND"

U*>!0.7-.!&/"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"ND"

?-.-"0&47$*0"-/+"0*-7$%*0"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"ND"

#.4+:"0*'*$.!&/"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"ND"

T'-00!(!$-.!&/"&("T@U".:A*"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"NE"

?-.-"*L.7-$.!&/"-/+"=4-' !.:"-00*00<*/. "JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"NC"

?-.-"0:/.%*0!0"-/+"-/-':0!0 "JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"NC"

U*A&7.!/>"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"NX"
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.>>/0;4a%)\ "#.4+:"Ci"@-7.!$!A-/."!/(&7<-.!&/"0%**."n"@-.!*/."JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"CEC"

.>>/0;4a%6\"#.4+:"Ci"@-7.!$!A-/."$&/0*/."(&7<"n"@%:0!&.%*7-A!0."JJJJJJJJJJJJJJJJJJJJJJJJ"CEN"

.>>/0;4a%&\ "#.4+:"Ci"@-7.!$!A-/."$&/0*/."(&7<"n"@-.!*/."JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"CE\"

.>>/0;4a%0\"#.4+:"Ci"@%:0!&.%*7-A!0."+*<&>7-A%!$"0479*:"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"CEb"

.>>/0;4a%1\"#.4+:"Ci"@-.!*/.";-$I>7&4/+"!/(&7<-.!&/"0479*:"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"CE]"



LL!"
"

.>>/0;4a%>\"#.4+:"Ci"@%:0!&.%*7-A!0."->7**<*/."H!.%"$'!/!$-'"A7*+!$.!&/"74'*"0479*:

JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"CCD"

.>>/0;4a %b\"#.4+:"Ci"@%:0!&.%*7-A!0."7*$74!.<*/."-+9*7.!0*<*/."JJJJJJJJJJJJJJJJJJJJJJJ"CCE"

.>>/0;4a%3\"#.4+:"Xi")++!.!&/-'"A-7.!$!A-/."=4&.*0"!/"04AA&7."&("I*:".%*<*0"7*'-.!/>"

.&"T@U"-$$*A.-;!'!.:"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"CCC"

.>>/0;4a%,\ "#.4+:"Xi")++!.!&/-'"A-7.!$!A-/."=4&.*0"!/"04AA&7."&("I*:".%*<*0"7*'-.!/>"

.&"T@U"!<A'*<*/.-.!&/"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"CC\"

.>>/0;4a%-\"#.4+:"Xi"T&<A'*.*+"TjUV5"7*A&7.!/>"0.-.*<*/."JJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"CC]"

.>>/0;4a%=\"#.4+:"Xi"k&.!(!$-.!&/"&("*.%!$0"$&<<!..**"-AA7&9-'"JJJJJJJJJJJJJJJJJJJJJJJJJ"CCY"

.>>/0;4a %?\"#.4+:"Xi"@-7.!$!A-/."!/(&7<-.!&/"0%**."JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"CXD"

.>>/0;4a %:\ "#.4+:"Xi"@-7.!$!A-/."$&/0*/."(&7<"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"CXN"

.>>/0;4a %a\"#.4+:"Xi"`&$40">7&4A"=4*0.!&/">4!+*"(&7"$'!/!$-'"A7*+!$.!&/"74'*"$&/.*/.

JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"CX\"

.>>/0;4a %7\"#.4+:"Ni")00*00<*/."$7!.*7!-"(&7"$7*+*/.!-'!/>"A%:0!$-'".%*7-A!0.0".&"

A*7(&7<"#.7*00"3/&$4'-.!&/"G7-!/!/>"!/".%*"#.7*001&+VL"UTG"JJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJJ"CXY"

.>>/0;4a %c\"#.4+:"Ni")++!.!&/-'"=4&.*0"!/"04AA&7."&("I*:".%*<*0"JJJJJJJJJJJJJJJJJJJJJJJ"CNC"

.>>/0;4a%..\ "#.4+:"Ni"T&<A'*.*+"TjUV5"7*A&7.!/>"0.-.*<*/."JJJJJJJJJJJJJJJJJJJJJJJJJJ"CN]"

.>>/0;4a%88\"#.4+:"Ni"k&.!(!$-.!&/"&("*.%!$0"$&<<!..**"-AA7&9-'"JJJJJJJJJJJJJJJJJJJJJJJ"CNY"

" "



LL!!"
"

#$)/!*1!&664(8$&/$*%) !
%

%

.;6K %% % )$.!9!.!*0"&("+-!':"'!9!/>"

94" " " T&/(!+*/$*"!/.*79-' "

9>3" " " T'!/!$-'"A7*+!$.!&/"74'*"

2.9> %% % `*''&H"&(".%*")40.7-'!-/"T&''*>*"&("@%:0!&.%*7-A!0.0%

<` " " " k4''"%:A&.%*0!0"

<@" " " )'.*7/-.!9*"%:A&.%*0!0"

4/, " " " 3<A-$."&("V9*/.0"#$-'*"

4b3" " " 3/.*7=4-7.!'*"7-/>*"

) " " " M-AA-"0.-.!0.!$"

&?9 " " " 1&.&7"9*%!$'*"$7-0%"

0" " " k&"

$" " " k4<;*7 "

0. " " " k&."-AA'!$-;'* "

0;4 % % % k*$I" ?!0-;!'!.:"3/+*L " %

1&>,b % % j7*;7&"140$4'&0I*'*.-'"@-!/"#$7**/!/>"54*0.!&//-!7* %

>;, % % % @&0..7-4<-.!$"#.7*00"?!->/&0.!$"#$-'*%

>/;C"%KF#*'" " @%:0!&.%*7-A:"V9!+*/$*"?-.-;-0*"0$-'* "

>4>" " " @0:$%&'&>!$-'':"!/(&7<*+"A7-$.!$*"

b=4>,%" " 54-'!.:"!/"@7&>/&0.!$"#.4+!*0"



LL!!!"
"

39- " " " U-/+&<!0*+"$&/.7&''*+".7!-'"

31& %% % U-/>*"&("<&9*<*/. %

,; % % % #.-/+-7+"+*9!-.!&/ %

,4-" " " #.7*00"3/&$4'-.!&/"G7-!/!/>"

:.; %% % Q%!A'-0%"-00&$!-.*+"+!0&7+*70%

7% % % d*0% %

7CdKe% % % d*-70" %

!

% !



CN"
"

" 0&3/(4!9! : !$;<=>?@A<B>;!!
 

 

8#FN(C"E$D%

Q%!A'-0%"!0"+*(!/*+"-0"-"<*$%-/!0<"&("!/S47:".%-."$&<A7!0*0"-/"-$$*'*7-.!&/O

+*$*'*7-.!&/".7-/0(*7"&("*/*7>:".&".%*"$*79!$-'"0A!/*"P#A!.2*7"*."-'JK"EYY\RJ"Q%!A'-0%"

-00&$!-.*+"+!0&7+*70"PQ)?R"7*(*7".&".%*";7&-+"9-7!*.:"&("0:<A.&<0"H%!$%"H%!A'-0%O

!/S47*+"!/+!9!+4-'0"<-:"04;0*=4*/.':"*LA*7!*/$*"P#A!.2*7"*."-'JK"EYY\RJ"Q%!'*"/*$I"

A-!/"!0"$&/0!+*7*+"-"$-7+!/-'"$'!/!$-'"(*-.47*K"!/+!9!+4-'0"H!.%"Q)?"<-:"-'0&"

*LA*7!*/$*"%*-+-$%*0K".*<A&7&<-/+!;4'-7"S&!/."A-!/K"4AA*7"'!<;"/*47&'&>!$-'"

$&<A7&<!0*K"+!22!/*00K"9!04-'"-/+"-4+!.&7:"$%-/>*0K"(-.!>4*K"$&>/!.!9*"+!((!$4'.!*0K"

0:<A.&<0"&("A&0..7-4<-.!$"0.7*00K"-/L!*.:K"-/+"+*A7*00!&/"P)/0.*:"*."-'JK"CDEb["

)/.&/-$!"*."-'JK"CDDC["`*77-7!"*."-'JK"CDD\["U-+-/&9"*."-'JK"EYY\["#A!.2*7"*."-'JK"EYY\["

#.*7'!/>"*."-'JK"CDED;["#.*7'!/>"*."-'JK"CDDN["#.*7'!/>"*."-'JK"CDDX["G7*'*-9*/"*."-'JK"

CDDX["Q*/2*'"*."-'JK"CDDYRJ")0"04$%K"Q)?"!0"H!+*':"-$I/&H'*+>*+"-0"-"

%*.*7&>*/*&40"$&/+!.!&/J"3/"<&0."!/0.-/$*0K"$477*/."!<->!/>".*$%/!=4*0"+&"/&."

A7&9!+*"-"A7*$!0*"A-.%&-/-.&<!$-'"+!->/&0!0"P)/+*70&/"*."-'JK"CDEC["M&/>0.*+"*."-'JK"

CDDF["8%7*/%&'."*."-'JK"CDDCRJ",&H*9*7K"!."!0"%:A&.%*0!0*+".%-."$'!/!$-'"

<-/!(*0.-.!&/0"-7*"!/!.!-.*+";:"!/S47:".&"'&$- '";&/:"&7"0&(.".!004*"0.74$.47*0"

PT47-.&'&"*."-'JK"CDEE["#A!.2*7"*."-'JK"EYY\RK"<-!/.-!/*+";:"-"04;0*=4*/."$-0$-+*"&("

0.7*00"7*0A&/0*0"-/+"-4><*/.-.!&/"&("/&$!$*A.!9*"A7&$*00!/>"PT47-.&'&"*."-'JK"CDDN["

`*!/;*7>"*."-'JK"CDE]["#.*7'!/>"*."-'JK"CDEE;["#.&/*"*."-'JK"CDEX["o-/"j&0.*7H!S$I"*."

-'JK"CDEXRK"-/+"<&+4'-.*+";:"0&$!-'K"A0:$%&'&>!$-'"-/+"$4'.47-'"(-$.&70".%-."!/('4*/$*"

.%*"A*7$*A.!&/"&("A-!/"P`*77-7!"*."-'JK"CDD\RJ"

U*$&9*7:"(7&<"-$4.*"Q)?"!0"9-7!-;'*J"U*04'.0"&(")40.7-'!-/"-/+"!/.*7/-.!&/-'"$&%&7."

0.4+!*0"%-9*"$&/0!0.*/.':"7*A&7.*+".%-."-AA7&L!<-.*':"\DZ"&("A*&A'*"H!.%"-$4.*"

Q)?"+&"/&."(4'':"7*$&9*7"H!.%!/"EC"<&/.%0"&("!/S47:K"-/+"%-'("&(".%*0*"!/+!9!+4-'0"

7*A&7."<&+*7-.*".&"0*9*7*"'*9*'0"&("A-!/"-/+"+!0-;!'!.:"PT-77&''"*."-'JK"CDDY["M-<A*7"

*."-'JK"CDDF["U*;;*$I"*."-'JK"CDDb["#.*7'!/>"*."-'JK"CDED;RJ"G%*7*"!0"4/$*7.-!/.:"

7*>-7+!/>"%&H";*0.".&"<-/->*"!/+!9!+4-'0"H!.%"Q)?J"̀ !/+!/>0"(7&<"0:0.*<-.!$"



C\"
"

7*9!*H0"!/+!$-.*".%-."*9!+*/$*"(&7".%*"*((*$.!9*/*00"&("!/.*7+!0$!A'!/-7:"-/+"

A0:$%&'&>!$-'"!/.*79*/.!&/0"!0"/&."0.7&/>"P#%*-7*7"*."-'JK"CDEb["G*-0*''"*."-'JK"CDED;RK"

-/+"-"A-4$!.:"&("7!>&7&40"0.4+!*0"<*-/0".%-."$&/$'40!&/0"$-//&.";*"<-+*"-;&4."

A%-7<-$&'&>!$-'K"<-/4-'K"-/+"-'.*7/-.!9*".%*7-A!*0"PT47-.&'&K"CDEb[",47H!.2"*."-'JK"

CDDF["G*-0*''"*."-'JK"CDED-K"CDED;RJ") $.!9*"!/.*79*/.!&/0"04$%"-0"*+4$-.!&/K"-+9!$*".&"

7*.47/".&"404-'"(4/$.!&/K"-/+"*L*7$!0*"%-9*">*/*7-'':"+*<&/0.7-.*+"04A*7!&7!.:"

H%*/"$&<A-7*+".&"A-00!9*"-AA7&-$%*0"Pa&7$%>7*9!/I"*."-'JK"EYYF["?*%/*7"*."-'JK"

CDDY["1->**K"CDDD["U&0*/(*'+"*."-'JK"CDDX["#$%/-;*'"*."-'JK"CDDN["Q!-/>I%-<"*."-'JK"

CDE\RK"-/+"%*/$*"%-9*"(&7<*+".%*"<-!/0.-:"&("7*$&<<*/+-.!&/0"!/"$'!/!$-'"A7-$.!$*"

>4!+*'!/*0"Pa*II*7!/>"*."-'JK"CDDX["T%!'+0"*."-'JK"CDDF["1*7$*7"*."-'JK"CDD]["1&&7*"*."

-'JK"CDD\["#.-.*"3/047-/$*"U*>4'-.&7:")4.%&7!.:K"CDEN["Q&/>"*."-'JK"CDE\RJ",&H*9*7K"

.%*"*((*$."0!2*0"(&7".%*0*"0.7-.*>!*0"-7*"&/': "0<-'' "P67!((!/"*."-'JK"CDE\["67!((!/"*."-'JK"

CDE][",47H!.2"*."-'JK"CDDF["U40%.&/"*."-'JK"CDEE["#&4.%*70."*."-'JK"CDEb["G*-0*''"*."-'JK"

CDED-K"CDED;["Q!-/>I%-<"*."-'JK"CDE\RK"-/+"!."!0"/&."$'*-7"H%!$%".:A*"&("-$.!9*"

!/.*79*/.!&/":!*'+0".%*"<&0.";*/*(!. "PT%!'+0"*."-'JK"CDDF["#.*7'!/>K"CDEN["G*-0*''"*."-'JK"

CDED-RJ"V9!+*/$*"-'0&"04>>*0.0".%-.".%*"!/.*/0!.:"H!.%"H%!$%".%*0*"!/.*79*/.!&/ 0"-7*"

+*'!9*7*+"+&*0"/&."0!>/!(!$-/.' :"!<A-$."A-.!*/."&4.$&<*0"Pc-<;"*."-'JK"CDEX["

1!$%-'*(("*."-'JK"CDENRJ""

@*7%-A0"&("<&0."$&/$*7/K"!0".%*"(-!'47*"&("$'!/!$-'".7!-'0".&"!<A7&9*"7*$&9*7:"7-.*0"

;*:&/+" .%-."*LA*$.*+"H!.%"/-.47-'"7*$&9*7:"Pa&7$%>7*9!/I"*."-'JK"EYYF["B4''"*."-'JK"

CDEX["B4''"*."-'JK"CDEE["c-<;"*."-'JK"CDEX["@7&9!/$!-'!"*."-'JK"EYYb["U&0*/(*'+"*."-'JK"

CDDD["U&0*/(*'+"*."-'JK"CDDX["G*-0*''"*."-'JK"CDED-RJ"j/*"*LA'-/-.!&/"(&7 ".%!0"$477*/."

'-$I"&(".7*-.<*/."*((*$. "!0".%-.".%*"<-S&7!.:"&("7-/+&<!0*+"$&/.7&''*+".7!-'0"PUTG0R"

$&/+4$.*+".%40"(-7"%-9*"*<A'&:*+ "-"g&/*"0!2*"(!.0"-''"-AA7&-$%_".&"+*'!9*7!/>"

!/.*79*/.!&/0 K"H%!$%"!0"4/'!I*':".&"04((!$*"!/ "-++7*00!/>".%*"H*''O*0.-;'!0%*+"'*9*'"&("

%*.*7&>*/*!.:".%-."*L!0.0"H!.%!/".%*"Q)?"A&A4'-.!&/"PB4''"*."-'JK"CDEX["B4''"*."-'JK"

CDEERJ")0"04$%K"*-7':"-/+"-$$47-.*"!+*/.!(!$-.!&/"&("A-.!*/."A7&>/&0!0"%-0";**/"

-+9&$-.*+K"0&".%-."$'!/!$-'".7!-'0"$-/";*"4/+*7.-I*/".&" *9-'4-.*" 0.7-.!(!*+"$-7*"

-AA7&-$%*0"!/"<&7*"%&<&>*/&40">7&4A0"&("!/+!9!+4-'0"P`7!.2K"CDE]["B4''"*."-'JK"CDEX["

B4''"*."-'JK"CDEE["#.*7'!/>"*."-'JK"CDEE-RJ"G%*"&4.$&<*0"&(".%&0*"!+*/.!(!*+"-0"'!I*':".&"

7*$&9*7"A&&7':"(7&<"-$4.*"Q)?"<-:";*"!<A7&9*+"!(". 7*-.<*/.0"H*7*"+!7*$.*+"-."



Cb"
"

A&.*/.!-'':"<&+!(!-;'*" A7&>/&0.!$"7!0I"(-$.&70K"04$%"-0"%!>%"!/!.!-'"A-!/ K"A&0..7-4<-.!$"

0.7*00"0:<A.&<0K"-/+" '&H"A-.!*/. O7*A&7.*+"*LA*$.-.!&/0"&("7*$&9*7:"PT-<A;*''"*."

-'JK"CDEF["#-77-<!"*."-'JK"CDE]["#.*7'!/>K"CDEE["Q-'.&/"*."-'JK"CDEX;RJ"T&/9*70*':K"

7*<&9!/>".%*">7&4A"&("!/+!9!+4-'0"A7*+!$.*+".&"7*$&9*7"H*''"<-:"*/%-/$*".%!0"*((*$."

;*$-40*"*-7':"!/.*/0!9*".7*-.<*/."%-0";**/"-00&$!-.*+"H!.%"+*'-:*+"7*$&9*7: "-/+"

!-.7&>*/!$"+!0-;!'!.:" PTp.f"*."-'JK"CDD]["Tp.f"h"#&I'-7!+!0K"CDEE["@-A*"*."-'JK"CDDYRJ"3."

!0"-$I/&H'*+>*+".%-."!+*/.!(:!/>"7!0I"(-$.&70"(&7"40*"!/"A7*+!$.!/>"&4.$&<*"!0"/&."

0:/&/:<&40"H!.%"*LA'-!/!/>"$-40*"Pc!/.&/"*."-'JK"CDEF["1&&/0"*."-'JK"CDDYRK"-/+"

%*/$*".-7>*.!/>".%*0*"(-$.&70"!/".7*-.<*/."<-: "/&."/*$*00-7!':"A7*9*/.".%*"

.7-/0!.!&/"(7&<"-$4.*".&"$%7&/!$"Q)?J",&H*9*7K"!<A7&9!/>".%*"&4.$&<*0"&("

!/+!9!+4-'0"H!.%"-$4.*"Q)? "!/".%!0"H-:"%-0"A&.*/.!-' ">!9*/".%*"40*"&("0!<!'-7"

0.7-.!(!*+"$-7*"-AA7&-$%*0"!/"&.%*7"<40$4'&0I*'*.-'"A-!/"$&/+!.!&/0"%-9*"

+*<&/0.7-.*+" A7&<!0*"P,!''"*."-'JK"CDEERJ""

)"04;0.-/.!-' "9&'4<*"&("7*0*-7$%"%-0"-!<*+".& "!+*/.!(:" (-$.&70"-00&$!-.*+"H!.%".%*"

+*9*'&A<*/. "&("$%7&/!$!.:"!/"!/+!9!+4-'0"H!.%"-$4.*"Q)? J"G%*7*"!0"$&/0!0.*/."

04AA&7."(&7".%*"-00&$!-.!&/";*.H**/"!/!.!-'"%!>%*7"A-!/"-/+"A-!/O7*'-.*+"+!0-;!'!.:"! /"

.%*"-$4.*"0.->*"&("!/S47:K"-/+"A&&7*7"A-.!*/."&4.$&<*"-."'&/>".*7<"(&''&HO4A"

P#-77-<!"*."-'JK"CDE]["Q-'.&/"*."-'JK"CDEX-["Q-'.&/"*."-'JK"CDEX;["Q-'.&/"*."-'JK"

CDDYRJ"U*04'.0"(&7"&.%*7"A7&>/&0.!$"!/+!$-.&70"%-9*";**/"9-7!*+J"`&7"*L-<A'*K"-"

7*$*/."<*.- O7*9!*H"7*A&7.*+".%-."54*;*$"G-0I"`&7$*">7-+*K"$&'+"%:A*7-'>*0!-K"

A&0.O!/S47:"-/L!*.:K"$-.-0.7&A%!0!/>K"$&<A*/0-.!&/"-/+"'*>-'"(-$.&70K"-/+"*-7':"

%*-'.%$-7*"40*"-7*"-'0&"'!I*':"-00&$!-.*+"H!.%"A-.!*/."&4.$&<*"P#-77-<!"*."-'JK"CDE]RK"

H%!'*"-"+!((*7*/."7*9!*H"7*A&7.*+"(*<-'*" 0*LK"%*-+-$%*"-."!/$*A.!&/K"-/+"'&H*7".%-/"

A&0.O0*$&/+-7:"*+4$-.!&/"-0"!/+!$-.!9*"&("A7&;-;'*"$%7&/!$"Q)?"PQ-'.&/"*."-'JK"

CDEX;RJ"`47.%*7K".%*"<&0."7*$*/."7*9!*H"&("A0:$%&'&>!$-'"(-$.&70"7*9*-'*+".%-."A&&7"

A-.!*/." *LA*$.-.!&/0"&("7*$&9*7:K"0:<A.&<0"&("A&0..7-4<-.!$"0.7*00"-/+"A-00!9*"

$&A!/>"H*7*"<&0."A7*+!$.!9*"&("&/O>&!/>"A-!/"-/+ "+!0-;!'!.: "PT-<A;*''"*."-'JK"CDEFRJ"

3/$&/0!0.*/$!*0"!/".%*0*"7*04'.0"<-:";*"*LA'-!/*+";:"9-7!-;!'!.:"!/"!/$*A.!&/".!<*"

(7-<*0"-/+" .%*"40*"&("+!0A-7-.*"&4.$&<*"<*-047*0"!/"A7&>/&0.!$"0.4+!*0"PQ-'.&/"*."

-'JK"CDEX-RJ")0"-"$&/0*=4*/$*K"<-/:"0:0.*<-.!$"7*9!*H0"%-9*";**/"4/-;'*".&"

A*7(&7<"<*.-O-/-':0!0K"-/+"!/0.*-+"%-9*"!+*/.!(!*+"A7*+!$.&70"40!/>"-"g9&.*"



C]"
"

$&4/.!/>_"-AA7&-$%J"3."0%&4'+"-'0&";*"/&.*+".%-."H%!'*".%*";&+:"&("'!.*7-.47*"

+*9&.*+".&"!+*/.!(:!/>"A7&>/&0.!$"!/+!$-.&70"(&7".%*"+*9*'&A<*/."&( "$%7&/!$"Q)?"!0"

04;0.-/.!-'K"&/':"&/*"0.4+:"%-0"0&4>%.".&"04;0*=4*/.':"9-'!+-.*"-/:" A7*9!&40':"

!+*/.!(!*+"7!0I"(-$.&70"!/"-/"!/+*A*/+*/."$&%&7."P#.*7'!/>"*."-'JK"CDECRJ")'.%&4>%".%*"

(!/+!/>0"&(".%-."0.4+:"-7*"A7&<!0!/>"!/".%-.".%*"9-7!-;'*0"&("!/!.!-'"A-!/ O7*'-.*+"
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#.*7'!/>"*."-'JK"CDED;RK"+7!9*0"%!>%"A*70&/-'"-/+"0&$!*.-'"$&0.0"-00&$!-.*+"H!.%"

+*$7*-0*+"=4-'!.:"&("'!(*K"-$$*00".&".7*-.<*/.K"'&00"&("A7&+4$.!9!.:"-/+"!/047-/$*"

$'-!<0"Paq70;&"*."-'JK"CDDY[",&'<"*."-'JK"CDDF["B*//4<"*."-'JK"CDEX["c*.%O@*.*70*/"h"

U&.>*7K"CDDYRJ"3."!0"&("!/.*7*0.".&";*"-;'*".&"!+*/.!(:".%&0*"H%&"<-:K"-/+"<-:"/&."

7*$&9*7K">!9*/"<-/->*<*/.".-7>*.*+"-."A7&>/&0.!$"7!0I"(-$.&70"%-0".%*"A&.*/.!-'".&"

!<A7&9*"$'!/!$-'"&4.$&<*0"-/+"7*+4$*"%*-'.%"*LA*/+!.47*"P`&0.*7"*."-'JK"CDENRJ"G%*"

A7&9!0!&/"&(".-7>*.*+".7*-.<*/."*-7':"!/ "$-7*"<-:";*"A-7.!$4'-7':"!<A&7.-/."!/"Q)? "

>!9*/"< &0."7*$&9*7:".-I*0"A'-$*"!/".%*"(!70.".H&".&".%7**"<&/.%0"(&''&H!/>"!/S47:"

P#.*7'!/>"*."-'JK"CDED;RK"-/+"!."%-0";**/"+*<&/0.7-.*+".%-."$%7&/!$"Q)?"!0"

A-7.!$4'-7':"7*0!0.-/.".&"-9-!'-;'*" .7*-.<*/. 0"P1!$%-'*(("*."-'JK"CDENRJ")'.%&4>%"-"T@U"

%-0";**/"9-'!+-.*+".&"-00!0."$'!/!$!-/0"04$%"-0"A%:0!&.%*7-A!0.0"!/"!+*/.!(:!/>".%*"

A7&>/&0!0"&("!/+!9!+4-'0"H!.%"-$4.*"Q)?"PU!.$%!*"*."-'JK"CDE\-RK"40*"&(".%!0".&&'"!0"

'!I*':"!/(7*=4*/." PM/&L"*."-'JK"CDE\RJ"V9-'4-.!&/"&(".%*"->7**<*/.";*.H**/"

A%:0!&.%*7-A!0.0_"*0.!<-.!&/"&("A7&>/&0.!$"7!0IK"-/+".%-."A7&9!+*+";:".%*"Q%!A'-0%"

T@U"H!''"!/(&7<".%*".&&'_0"$'!/!$-'"4.!'!.:J"@*7$*!9*+"40*(4'/*00"&(".%*"Q%!A'-0%"T@U"

H!''"'!I*':";*"*/%-/$*+"0%&4'+"!.";*"(&4/+".%-.".%*7*"!0"A&&7"->7**<*/.";*.H**/"!.0"

$'-00!(!$-.!&/0"-/+"A%:0!&.%*7-A!0.0"*0.!<-.*0"&(".%*"0-<*J")'.*7*+"A*7$*A.!&/0"&("

$'!/!$-'"4.!'!.:"!/"$&<;!/-.!&/"H!.%"!<A7&9*+"!/0!>%."!/.&"A7-$.!.!&/*7"I/&H'*+>*"-/+"

A7-$.!$*";*%-9!&470"7*>-7+!/>".%*"T@U"$&4'+"!<A7&9*"-+&A.!&/"7-.*0";: "!/(&7<!/>"

.%*"+*0!>/"&("0.7-.*>!*0".&"!/.*>7-.*"A7*+!$.!9*".&&'0"!/.&"$477*/."+*$!0!&/O<-I!/>"

A7&$*00*0"PV+H-7+0"*."-'JK"CDDNRJ"`!/-'':K"!/0!>%."!/.&"A%:0!&.%*7-A!0.0_"*LA*7!*/$*0"

&("+*'!9*7!/>"-"/&9*'"A0:$%&'&>!$-'"!/.*79*/.!&/";-0*+"&/"-"A&.*/.!-'':"<&+!(!-;'*"

7!0I"(-$.&7"H!.%!/".%*"Q%!A'-0%"T@U"H!''"!/(&7<".%*"-$$*A.-;!'!.:"-/+"(*-0!;!'!.:"&("

40!/>".%!0".:A*"&("-AA7&-$%"!/"7&4.!/*"$'!/!$-'"A7-$.!$*J"



XX"
"

-T'KGK%"EB*G$'%

G%!0".%*0!0"$&/0!+*70"A7&>/&0.!$"-/+".7*-.<*/. "*'*<*/.0"&("$'!/!$-'"+*$!0!&/O<-I!/>"

!/".%*"<-/->*<*/."&("-$4.*"Q)?J"3."!0"A7*0*/.*+"-0"-"0*7!*0"&("$&O-4.%&7*+"A-A*70"

P;&.%"A4;'!0%*+"-7.!$'*0"-/+"<-/40$7!A.0"4/+*7"7*9!*HR"H%!$%"+*0$7!;*"(&47"0.4+!*0"

4/+*7.-I*/K".%*"(!/+!/>0"&("H%!$%"-7*"$&/0&'!+-.*+"!/"-"$&/$'4+!/>"+!0$400!&/"

$%-A.*7J"G%*"$&/.*/."&("*-$%"$%-A.*7"!0"-0"(&''&H0i"

EJ! T%-A.*7"E"A7&9!+*0";-$I>7&4/+"!/(&7<-.!&/"&/"Q)?"-/+"$477*/."!004*0"H!.%"

A7&>/&0.!$"-/+"<-/->*<*/."+*$!0!&/ O<-I!/>J"G%*".%*0!0"-!<0K"0!>/!(!$-/$*"

-/+"0.74$.47*"-7*"+*0$7!;*+J"

CJ! T%-A.*7"C"+*.-!'0"#.4+:"EK"-"0:0.*<-.!$"7*9!*H"&("A7&>/&0.!$"-/+"A7*0$7!A.!9*"

T@U0".%-."7*'-.*".&".%*"$&/0*79-.!9*"<-/->*<*/."&("-+4'.0"H!.%"/*$I"A-!/K"

H%!$%"-!<*+".&"-AA7-!0*".%*"0.->*"&("+*9*'&A<*/.K"=4-'!.:"-/+"7*-+!/*00"(&7"

$'!/!$-'"40*"&("-9-!'-;'*".&&'0J"G%!0"A-A*7"H-0"A4;'!0%*+"!/"140$4'&0I*'*.-'"

#$!*/$*"-/+"@7-$.!$*"PM*'':K"U!.$%!*K"h"#.*7'!/>"PCDE]-RRJ"

XJ! T%-A.*7"X"7*A&7.0"&/".%*"(!/+!/>0"&("#.4+:"CK"-"$7&00O0*$.!&/-'"0.4+:"&(".%*"

->7**<*/.";*.H**/"A% :0!&.%*7-A!0.0_"*0.!<-.!&/"-/+"Q%!A'-0%"T@U"

$'-00!(!$-.!&/"&("A7&>/&0.!$"7!0I"!/"!/+!9!+4-'0"H!.%"-$4.*"Q)?K".&"!/(&7<".%*"

4.!'!.:"&(".%*"Q%!A'-0%"T@U"!/".%*"$'!/!$-'"0*..!/>J"G%!0"A-A*7"%-0";**/"

-$$*A.*+"(&7"A4;'!$-.!&/"!/"140$4'&0I*'*.-'"#$!*/$*"-/+"@7-$.!$*"PM*'':"BK"

U!.$%!*"TK"h"#.*7'!/>"1"P!/"A7*00RJ"

NJ! T%-A.*7"N"+*.-!'0"#.4+:"XK"-"=4-'!.-.!9*"(&$40">7&4A"!/9*0.!>-.!&/"&("

%*-'.%$-7*"A7-$.!.!&/*70_"4/+*70.-/+!/>"-/+"A7-$.!$*";*%-9!&470"7*>-7+!/>"

T@U0K".&"!/(&7<"(4.47*"!<A'*<*/.-.!&/"&(".%*"Q %!A'-0%"T@UJ"G%!0"A-A*7"H-0"

A4;'!0%*+"!/"a1B"jA*/"PM*'':"BK"#.*7'!/>"1K"U*;;*$I"GK"a-/+&/>")K"c*-9*7")K"

1-$I*:"1K"h"U!.$%!*"T"PCDE];RRJ"

\J! T%-A.*7"\"7*A&7.0"&/"#.4+:"NK"-"=4-'!.-.!9*"!/.*79!*H"!/9*0.!>-.!&/"&("

A%:0!&.%*7-A!0.0_"*LA*7!*/$*0"+*'!9*7!/>"-"A0:$%&'&>!$-'"!/.*79*/.!&/"P!/"

$&<;!/-.!&/"H!.%"404-'">4!+*'!/*O;-0*+"A%:0!&.%*7-A:"<-/->*<*/.R".& "

!/+!9!+4-'0"!+*/.!(!*+";:".%*"Q%!A'-0%"T@U"-0";*!/>"-."7!0I"&("A&&7"7*$&9*7:J"

G%*"(!/+!/>0"&(".%!0"0.4+:"!/(&7<".%*"(*-0!;!'!.:"&("40!/>".%!0"!/.*79*/.!&/"!/"



XN"
"

$'!/!$-'"A7-$.!$*J"G%!0"A-A*7"H-0"A4;'!0%*+"!/"140$4'&0I*'*.-'"#$!*/$*"-/+"

@7-$.!$*"PM*'':"B1K"a4/2'!"#K"U!.$%!*"TK"M*/-7+:"BK"#<**.0"UK"h"#.*7'!/>"1"

PCDEFRJ"

bJ! T%-A.*7"bK".%*"(!/-'"$%-A.*7K"A7&9!+*0"-"04<<-7:"-/+"$&/$'4+!/>"+!0$400!&/"

&(".%*"I*:"(!/+!/>0"&("0.4+!*0"E".&"NK"H!.%"7*$&<<*/+-.!&/0"(&7"$'!/!$-'"

A7-$.!$*"-/+"(4.47*"7*0*-7$%J"

% %



X\"
"

" 0&3/(4!C! : !)<@?D!9E!"FB;BAGF!H=I?BA<B>;!=@FIJ!
K>=!H=>L;>JBJ!G;?!<=IG<MI;<!H=IJA=BH<B>;!B;!
;IAN!HGB;E!G!JDJ<IMG<BA!=IOBIP!!
"

"

>C'L#F'%

,*-'.%$-7*"A7-$.!.!&/*70"(-$*"4/$*7.-!/.:"!/"+*$!0!&/O<-I!/>"H%*/"<-/->!/>"

!/+!9!+4-'0"H!.%"/*$I"A-!/"+4*".&"<&+*0."-/+^&7"$&/('!$.!/>"7*A&7.0"&(".7*-.<*/."

*((*$.!9*/*00"PT&%*/K"CDE\RJ"G%*"+*9*'&A<*/."&("0$7**/!/>".&&'0"P&7"T@U0R".%-."

!+*/.!(:"04; O>7&4A0"(&7".-7>*.*+"!/.*79*/.!&/"%-0";**/"-+9&$-.*+".&"!<A7&9*".%*"

*((*$.!9*/*00"&("<-/->*<*/." PT&%*/K"CDE\["`&0.*7"*."-'JK"CDDYRJ"G%*7*"%-0";**/"-"

04;0*=4*/. "!/ $7*-0*"!/".%*"/4<;*7"&("T@U0".%-.".-7>*."<40$4'&0I*'*.-'"A-!/"

$&/+!.!&/0"PM*&>%"*."-'JK"CDENRJ",&H*9*7K"!."7*<-!/0"+!((!$4'."(&7"$'!/!$!-/0".&"!+*/.!(:"

-/+ "0*'*$."-AA7&A7!-.*".&&'0"-0".%*7*"-7*"<-/:"PM*&>%"*."-'JK"CDENRK"-/+"$&<A'*L!.:"

!/"+*0!>/"&(.*/"<-I*0"*9-'4-.!&/"&("=4-'!.:"-/+"7*-+!/*00"(&7"40*"$%-''*/>!/>"Pc!-&"

h"1-7IK"CDDX["1$6!//"*."-'JK"CDDDRJ"#.4+:"E"-!<*+".& "!+*/.!(: "A7&>/&0.!$"-/+"

A7*0$7!A.!9*"T@U0"7*'*9-/.".&".%*"$&/0*79-.!9*"<-/->*<*/."&("-+4'.0"H!.%"/*$I"A-!/"

-/+"-AA7-!0*"0.->*"&("+*9*'&A<*/.K"=4-'!.:"-/+"7*-+!/*00"(&7"40*"!/"$'!/!$-'"A7-$.!$*J"

"

"

" "



Xb"
"

G%*"<-/40$7!A."!/$'4+*+"!/".%!0"$%-A.*7"%-0";**/"A4;'!0%*+"-0"&7!>!/-'"7*0*-7$%J"

a!;'!&>7-A%!$"+*.-!'0"-7*"-0"(&''&H0i"

)'**+%!f%3GBFTG'%9f%g%,B'C*G$(%&\%dH`@]e%9*G$GF#*%JC'DGFBG"$%CE*'K%L"C%JC"($"KGK%#$D%

BC'#BM'$B%JC'KFCGJBG"$%G$%$'FN%J#G$I%#%K+KB'M#BGF%C'OG'P\%="&2"$/&>($(4,$*;2%(02(*

,0)*!-,24%2(f%H]I%@YYR[V\%;14I%@`\@`@[hU\M#BT\H`@[\@`\`[[%

"

1:"$&/.7!;4.!&/".&".%*"A-A*7"!/9&'9*+"0.4+:"$&/$*A.!&/"-/+"+*0!>/K"-$=4!0!.!&/"&("

+-.-K"+-.-"*L.7-$.!&/"-/+"-/-':0!0K"+7-(.!/>".%*"<-/40$7!A.K"-/+"-AA7&9-'"&(".%*"(!/-'"

9*70!&/".&";*"A4;'!0%*+J""

G%-/I":&4".&"B*//:"T-<A->/&'&"(7&<"67!((!.%"8/!9*70!.:"-/+"B40.!/"T'-7I"(7&<"G%*"

T&$%7-/*"T&''-;&7-.!&/"(&7".%*!7"7*9!*H"&("0*-7$%"0.7-.*>!*0J"

% %



X]"
"

.SKBC#FB%%

T'!/!$-'"A7*+!$.!&/"74'*0"PT@U0R"+*9*'&A*+".&"!+*/.!(:"04;O>7&4A0"&("A*&A'*"H!.%"/*$I"

A-!/"(&7"+!((*7*/."A7&>/&0*0"P!J*J"A7&>/&0.!$R"&7"7*0A&/0*".&".7*-.<*/.0"P!J*J"

A7*0$7!A.!9*R"%-9*";**/"7*$&<<*/+*+"-0"-"7*0*-7$%"A7!&7!.:".&"!<A7&9*"%*-'.%"

&4.$&<*0"(&7".%*0*"$&/+!.!&/0J%)"0:0.*<-.!$"7*9!*H"H-0"4/+*7.-I*/".&"!+*/.!(:"

A7&>/&0.!$"-/+"A7*0$7!A.!9*"T@U0"7*'*9-/.".&".%*"$&/0*79-.!9*"<-/->*<*/."&("

-+4'.0"H!.%"/*$I"A-!/"-/+".&"-AA7-!0*"0.->*"&("+*9*'&A<*/.K"=4-'!.:"-/+"7*-+!/*00"

(&7"$'!/!$-'"-AA'!$-.!&/J%#!L"+-.-;-0*0"H*7*"0:0.*<-.!$-'':"0*-7$%*+"(7&<"!/$*A.!&/"

4/.!'"N.%"B4':"CDEbJ"GH&"!/+*A*/+*/."7*9!*H*70"-00*00*+"*'!>!;!'!.:K"7!0I"&(";!-0"

P@V?7&"-/+"583@#RK"<*.%&+&'&>!$-'"=4-'!.:"-/+"0.->*"&("+*9*'&A<*/.J"YKFND"

7*$&7+0"H*7*"7*.7!*9*+"-/+"0$7**/*+"(&7"*'!>!;!'!.:J"G%!7.:O.H&"0.4+!*0"7*A&7.!/>"&/"

Cb"T@U0"H*7*"!/$'4+*+"!/".%!0"7*9!*HJ"1*.%&+&'&>!$-'"=4-'!.:"&("!/$'4+*+"0.4+!*0"

9-7!*+"$&/0!+*7-;':J"1&0."A7&>/&0.!$"T@U"+*9*'&A<*/."0.4+!*0"*<A'&:*+"

-AA7&A7!-.*"+*0!>/0J",&H*9*7K"<-/:"A7*0$7!A.!9*"T@U"0.4+!*0"P/"W"EC^EXR"40*+"

0!/>'*">7&4A"+*0!>/0"-/+^&7"-/-':0*+"$&/.7&''*+".7!-'0"40!/>"<*.%&+0".%-."H*7*"

!/-+*=4-.*"(&7"!+*/.!(:!/>".7*-.<*/."*((*$."<&+*7- .&70J"1&0."A7&>/&0.!$"P/"W"

EE^E\R"-/+"-''"A7*0$7!A.!9*"P/"W"EER"T@U0"%-9*"/&."A7&>7*00*+";*:&/+".%*"+*7!9-.!&/"

0.->*"&("+*9*'&A<*/.J"`&47"A7&>/&0.!$"T@U0"7*'-.!/>".&"-$4.*"H%!A'-0%"P/"W"XR"&7"

/&/ O.7-4<-.!$"/*$I"A-!/"P/"W"ER"%-9*"4/+*7>&/*"A7*'!<!/-7:"9-'!+-.!&/J"k&"T@U0"

%-9*"4/+*7>&/*"!<A-$."-/-':0!0J"1&0."A7&>/&0.!$"-/+"A7*0$7!A.!9*"T@U0"(&7"/*$I"

A-!/"-7*"-.".%*"!/!.!-'"0.->*"&("+*9*'&A<*/."-/+".%*7*(&7*"7&4.!/*"$'!/!$-'"40*"!0"/&."

:*."04AA&7.*+J"`47.%*7"9-'!+-.!&/"-/+"!<A-$."-/-':0*0"&("-''"T@U0"-7*"7*=4!7*+"

;*(&7*"$&/(!+*/."$&/$'40!&/0"$-/";*"<-+*"7*>-7+!/>"$'!/!$-'"4.!'!.:J"%

"

4$BC"DEFBG"$%

k*$I"A-!/"!0".%*"(&47.%"'*-+!/>"$-40*"&(">'&;-'"+!0-;!'!.:"-/+"%-0"-/"-//4-'"

A7*9-'*/$*"7-.*"*L$**+!/>"XDZ"P`*S*7"*."-'JK"CDDb["8J"#J"a47+*/"&("?!0*-0*"

T&''-;&7-.&70K"CDEXRJ"@7&'&/>*+"+!0-;!'!.:"!0"$&<<&/"-/+"A&0*0"$&/0!+*7-;'*"

A%:0!$-'K"A0:$%&'&>!$-'"-/+"*$&/&<!$"$&/0*=4*/$*0".&"!/+!9!+4-'0"-/+"0&$!*.:"

PT&%*/K"CDE\["o-00*'S*/"*."-'JK"CDEXRJ",*-'.%"A7&(*00!&/-'0"(-$*"4/$*7.-!/.:"!/"



XF"
"

+*$!0!&/O<-I!/>"H%*/"<-/->!/>"/*$I"A-!/"+4*".&"$&/('!$.!/>"7*A&7.0"&(".7*-.<*/."

*((*$.!9*/*00"-/+"+!((!$4'.:"!/"A7*+!$.!/>"A7&>/&0!0"PT&%*/K"CDE\RJ")0"04$%K".%*"

!+*/.!(!$-.!&/"&("04;O>7&4A0"H!.%!/"/*$I"A-!/"A&A4'-.!&/0"%-0";**/"7*$&>/!0*+"-0"-"

7*0*-7$%"A7!&7!.:"(&7"!<A7&9!/>"<-/->*<*/."0.7-.*>!*0" PT&%*/K"CDE\["`&0.*7"*."-'JK"

CDDYRJ""

T@U0"$-/";*"40*+".&">4!+*"$'!/!$-'"+*$!0!&/O<-I!/>"!/".%*"-00*00<*/."-/+".7*-.<*/."

&("!/+!9!+4-'0";:"*/-;'!/>"$-.*>&7!0-.!&/"&(".%&0*"H%&"%-9*"<*-/!/>(4'"+!((*7*/$*0"

!/"0:<A.&<&'&>:"Pa*-..!*"h"k*'0&/K"CDDb["1$6!//"*."-'JK"CDDDRJ"T@U0"-7*"

<-.%*<-.!$-'':"+*7!9*+".&&'0".%-."=4-/.!(:".%*"$&/.7!;4.!&/"&("9-7!&40"A-.!*/."

$%-7-$.*7!0.!$0".&"$7*-.*"-"0*."&("9-7!-;'*0".%-."$-/";*"40*+".&"<-I*"A7*+!$.!&/0"

-;&4."-/"!/+!9!+4-'_0"+!->/&0!0K"A7&>/&0!0"&7"7*0A&/0*".&"-"0A*$!(!$"!/.*79*/.!&/"

Pa*-..!*"h"k*'0&/K"CDDbRJ"?!->/&0.!$"T@U0"-!<".&"*/%-/$*".%*"+*.*$.!&/"&("-"0A*$!(!$"

$&/+!.!&/"-/+"-7*"+*9*'&A*+"40!/>"$7&00O0*$.!&/-'"0.4+:"+*0!>/0".&"$&<A-7*"T@U"

(!/+!/>0".&"-/"*0.-;'!0%*+"g>&'+"0.-/+-7+_".*0."Pa*-..!*"h"k*'0&/K"CDDbRJ"@7&>/&0.!$"

T@U0"*/-;'*"*0.!<-.!&/"&(".%*"A7&;-;!'!.:".%-."-"0.-.*"&("%*-'.%"04$%"-0"$%-/>*"!/"

A-!/"&7"+!0-;!'!.:"H!''"&$$47"!/".%*"(4.47*"P1&&/0"*."-'JK"CDDYRK"-/+"-7*"!+*-'"(&7"

*+4$-.!/>"A-.!*/.0"7*>-7+!/>"-/.!$!A-.*+"&4.$&<*"-0"H*''"-0"A7!&7!.!0!/>"!/+!9!+4-'0"

(&7"!/.*79*/.!&/"P1$6!//"*."-'JK"CDDD["1&&/0"*."-'JK"CDDYRJ"c&/>!.4+!/-'"0.4+:"

+*0!>/0K"04$%"-0"A7&0A*$.!9*"$&%&7.0K"-7*"&A.!<-'";*$-40*"T@U"(!/+!/>0"-7*"

$&<A-7*+".&"$%-/>*0"!/"A-.!*/."0.-.40"&9*7".!<*"Pa*-..!*"h"k*'0&/K"CDDbRJ"

@7*0$7!A.!9*"T@U0">4!+*"+*$!0!&/O<-I!/>";:"*0.!<-.!/>".%*"'!I*'!%&&+"&("04$$*00(4'"

7*0A&/0*".&"-"0A*$!(!$"!/.*79*/.!&/"Pk**"h"T&AA!*.*70K"CDEERJ"#.4+:"+*0!>/0".%-."

!/$'4+*"-"$&/.7&'">7&4AK"04$%"-0"7-/+&<!0*+"$&/.7&''*+".7!-'0"PUTG0R"-7*"$7!.!$-'".&"

.%*"+*9*'&A<*/."&(".%!0".:A*"&("T@U".&"*/047*".%-.".7*-.<*/."*((*$."<&+!(!*70"-7*"

+!0$7!<!/-.*+"(7&<"/&/O0A*$!(!$"A7&>/&0.!$"A7*+!$.&70"P,-/$&$I"*."-'JK"CDDY-["k**"h"

T&AA!*.*70K"CDEERJ"

G%*"+*9*'&A<*/."&("-''".:A*0"&("T@U0";7&-+':"!/9&'9*0".%7**"0.->*0"P1$6!//"*."-'JK"

CDDDRJ"`!70.K"T@U0"-7*"+*7!9*+"40!/>"0.-.!0.!$-'"-/-':0*0".&"+*.*7<!/*"-"0*."&("

9-7!-;'*0"H!.%".%*">7*-.*0."A7*+!$.!9*"A&H*7"P1$6!//"*."-'JK"CDDDRJ"?*7!9*+"T@U0"-7*"

/&."7*$&<<*/+*+"(&7"$'!/!$-'"40*";*$-40*".%*:"<-:"7*('*$."$%-/$*"0.-.!0.!$-'"



XY"
"

-00&$!-.!&/0"&7";*"0A*$!(!$".&".%*"0.4+:"A&A4'-.!&/"P1$6!//"*."-'JK"CDDDRJ"#*$&/+K"

T@U0"-7*"9-'!+-.*+";:"A7&0A*$.!9*"-AA'!$-.!&/"!/"-"/*H"A-.!*/."$&%&7."P1$6!//"*."

-'JK"CDDDRJ"k-77&H"9-'!+-.!&/"!/9&'9*0".*0.!/>".%*".&&'"!/"-"0*..!/>"-/+"A&A4'-.!&/"

.%-."!0"0!<!'-7".&".%*"+*7!9-.!&/"0.4+:K"H%*7*-0";7&-+"9-'!+-.!&/"$&<A7!0*0"

-AA'!$-.!&/".&"-"H!+*7"0A*$.74<"&("A-.!*/.0"-/+"$'!/!$!-/0"P1$6!// "*."-'JK"CDDDRJ")"

04$$*00(4'':"9-'!+-.*+"T@U"<-:";*"40*+";:"$'!/!$!-/0"H!.%"0&<*"'*9*'"&("$&/(!+*/$*"

!/"!.0"A7*+!$.!9*"-$$47-$:"P1$6!//"*."-'JK"CDDD["U*!'':"h"V9-/0K"CDDbRJ"G%*"(!/-'"0.->*"

&("+*9*'&A<*/.K"!<A-$."-/-':0!0K"!/9&'9*0".*0.!/>".&"0**"!("T@U"-AA'!$-.!&/"7*04'.0"!/"

$%-/>*+"$'!/!$!-/";*%-9!&47"-/+"!<A7&9*+"A-.!*/."&4.$&<*0"P1$6!//"*."-'JK"CDDDRJ"

j/':"-(.*7"!<A-$."-/-':0!0"$-/"-"$'!/!$!-/";*"(4'':"$&/(!+*/.".%-."T@U"40*"<-:"

!<A7&9*"&4.$&<*0"P1$6!//"*."-'JK"CDDDRJ""

U*$*/.':K".%*7*"%-0";**/"-/"!/$7*-0*"!/".%*"/4<;*7"&("T@U0".%-.".-7>*."

<40$4'&0I*'*.-'"$&/+!.!&/0"PM*&>%"*."-'JK"CDENRJ"Q%!'0."0:0.*<-.!$"7*9!*H0"%-9*"

*L-<!/*+"T@U0"(&7"'&H";-$I"P,-0I!/0"*."-'JK"CDE\-K"CDE\;["@-.*'"*."-'JK"CDEXR"-/+"

<40$4'&0I*'*.-'"A-!/" Pa*/*$!4I"*."-'JK"CDDY["#.-/.&/"*."-'JK"CDED["9-/"j&7."*."-'JK"

CDECRK".&"&47"I/&H'*+>*K"T@U"0.4+!*0"A*7.-!/!/>"0A*$!(!$-'':".&"/*$I"A-!/"%-9*"/&."

;**/"7*9!*H*+"0:0.*<-.!$-'':J"G%!0"!0"!<A&7.-/."-0".%*7*"!0"*9!+*/$*".%-."A7&>/&0.!$"

!/+!$.&70K".7*-.<*/."7*0A&/0*0"-/+"7*$&9*7:"A-.%H-:0"+!((*7";*.H**/"/*$I"-/+"

&.%*7"<40$4'&0I*'*.-'"A-!/"$&/+!.!&/0"P?->(!/74+"*."-'JK"CDEX["#!%-H&/>"*."-'JK"CDEb["

8'4r"*."-'JK"CDEb["Q*;;"*."-'JK"CDDX["Q*7.'!"*."-'JK"CDEbRJ"T'!/!$!-/"I/&H'*+>*"&("T@U0"

-AA*-70"9-7!-;'*"-/+"-+&A.!&/"!/"A7-$.!$*"!0"&(.*/"A&&7"P,-0I!/0"*."-'JK"CDEN-RJ"3."%-0"

;**/"04>>*0.*+".%-."'&H"4A.-I*"<-:"7*04'."(7&<"+!((!$4'.:"!/.*7A7*.!/>"T@U0"-/+"

-AA7-!0!/>".%*!7"=4-'!.:"P)+-<0"h"c*9*0&/K"CDEC["1$6!//"*."-'JK"CDDDRJ"G%*"-!<"&("

.%!0"0:0.*<-.!$"7*9!*H"H-0".&"!+*/.!(:"A7&>/&0.!$"-/+"A7*0$7!A.!9*"T@U0"7*'*9-/.".&"

.%*"$&/0*79-.!9*"<-/->*<*/."&("-+4'.0"H!.%"/*$I"A-!/"-/+"-AA7-!0*"0.->*"&("

+*9*'&A<*/.K"=4-'!.:"-/+"7*-+!/*00"(&7"-AA'!$-.!&/"!/"$'!/!$-'"A7-$.!$*J"

"



ND"
"

&'BT"D%

?(8%&4-,4%/0*

G%*"A7&.&$&'"(&7".%!0"7*9!*H"H-0"7*>!0.*7*+"H!.%".%*"3/.*7/-.!&/-' "@7&0A*$.!9*"

U*>!0.*7"&("#:0.*<-.!$"U*9!*H0"P@Uj#@VUjR"-/+"!0"-9-!'-;'*"-."

%..Ai^^HHHJ$7+J:&7IJ-$J4I^@Uj#@VUj^+!0A'-:s7*$&7+J-0Al3?WTU?NCDE\DCXXbC"

P7*$&7+"/4<;*7"TU?NCDE\DCXXbCRJ"

@,4,*&/"-2(&*,0)*&(,-2'(&*

)"0:0.*<-.!$"'!.*7-.47*"0*-7$%"H-0"$&/+4$.*+"!/"@4;1*+K"V<;-0*K"T3k),c"@'40K"

)1V?K"@V?7&"-/+"T&$%7-/*"c!;7-7:"+-.-;-0*0"(7&<"!/$*A.!&/"4/.!'"N.%"B4':"CDEbJ")"

9-'!+-.*+"0*-7$%"0.7-.*>:"H!.%"%!>%"0*/0!.!9!.:"!/"!+*/.!(:!/>"T@U0"P6**70!/>"*."-'JK"

CDECR"H-0"40*+"!/"$&<;!/-.!&/"H!.%"/*$I"A-!/ O0A*$!(!$"0.7!/>0"04>>*0.*+";:".%*"

T&$%7-/*"a-$I"U*9!*H"67&4A"PT&$%7-/*"a-$I"U*9!*H"67&4AK"CDEXR"-/+K"!/"

$&/04'.-.!&/"H!.%"-"<*+!$-'"'!;7-7!-/K"-+-A.*+"(&7"/*$I"A-!/"P0**".JJ'$DGZ%. RJ"

#4AA'*<*/.-7:"0.7-.*>!*0"$&<A7!0*+"$!.-.!&/".7-$I!/>"!/"#$&A40"-/+"7*(*7*/$*"'!0."

0$7**/!/>"&("!/$'4+*+"0.4+!*0J""

;4")A*&($(24%/0*

)"T@U"H-0"&A*7-.!&/-'':"+*(!/*+"-0"-"<-.%*<-.!$-'':"+*7!9*+"$'!/!$-'".&&'"+*0!>/*+"

.&"$-'$4'-.*".%*"$&/.7!;4.!&/"&("A-.!*/."$%-7-$.*7!0.!$0".&"$7*-.*"-"0*."&("9-7!-;'*0"

H!.%"0A*$!(!$"$4."A&!/.0".%-."$&4'+";*"-AA'!*+".&"<-I*"A7*+!$.!&/0"-;&4."-/"

!/+!9!+4-'_0"A7&>/&0!0"&7"7*0A&/0*".&"-"0A*$!(!$"!/.*79*/.!&/"P1$6!//"*."-'JK"CDDDRJ"

#.4+:"*'!>!;!'!.:"$7!.*7!-"-7*"&4.'!/*+"!/"B,#$(*:J"a7!*(':K"0.4+!*0"H*7*"!/$'4+*+".%-."

7*A&7.*+"&/"A7&>/&0.!$"-/+"A7*0$7!A.!9*"T@U0"7*'-.!/>".&".%*"$&/0*79-.!9*"

<-/->*<*/."&("-+4'.0" H!.%"/&/O0A*$!(!$K"!+!&A-.%!$K"<*$%-/!$-'K".7-4<-.!$K"

A&0.47-'K"$*79!$-'"7-+!$4'&A-.%:"&7"H%!A'-0%"-00&$!-.*+"/*$I"A-!/J"3+*/.!(!*+"7*$&7+0"

H*7*"+&H/'&-+*+".&"-/"*'*$.7&/!$"7*(*7*/$*"<-/->*<*/."0:0.*<"-/+"+4A'!$-.*0"

7*<&9*+J"GH&"!/+*A*/+*/."7*9!*H*70"0$7**/*+".!.'*0"-/+"-;0.7-$.0"&("-''"7*$&7+0J"

G%*"(4''".*L.0"&("A&.*/.!-'':"*'!>!;'*"0.4+!*0"H*7*"0$7**/*+";:";&.%"7*9!*H*70"->-!/0."
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"

B,#$(*: C$"(83)$56;A;?;6;()$#1;(51;2%

51.2+'-&1!.)-(/)-*!

6-,!&7!8/)-9*(-&13!9*2-8*(-&1!*18:&)!-,;*.(!*1*24'-'! &7!&1/!&)!,&)/!<"='!)/2*(-10!(&!;)&01&'-'!&)!
.&1'/)9*(-9/!,*1*0/,/1(!&7!*8+2('!>-(?!1&1 @';/.-7-.3!-8-&;*(?-.3!,/.?*1-.*23!()*+,*(-.3!;&'(+)*23!
./)9-.*2!)*8-.+2&;*(?4!&)!>?-;2*'?!*''&.-*(/8!1/.A!;*-1 !

<"='!8/9/2&;/8!-1!(?/!7&),!&7!*!'.&)/!.?*)(3!*20&)-(?,!&)!,&8/2!.&1(*-1-10!*(!2/*'(!(>&!;)/8-.(&)!
9*)-*B2/'!8)*>1!7)&,!.2-1-.*2!.?*)*.(/)-'(-.'!'+.?!*'!;*(-/1(!?-'(&)43!*''/'',/1(!7-18-10'!&)!'-,;2/!
2*B&)*(&)4!)/'+2('!!

<"='!>-(?!)/C+-)/8!.&,;&1/1('!(?*(!* )/!*B2/!(&!B/!*''/''/8!&)!/*'-24!&B(*-1/8!*18!-1(/);)/(/8!B4!
.2-1-.-*1'! !

"+B2-.*(-&1!-1!*!;//)!)/9-/>/8!D&+)1*2 !

EF.2+'-&1!.)-(/)-* !

#-*01&'(-.!<"='! !

<"='!.&1./)1-10!;)&01&'-'!&)!,*1*0/,/1(!&7!,*2-01*1.43!-17/.(-&13!7)*.(+)/3!'4'(/,-.!
-172*,,*(&)4! 8-'/*'/3!?/*8*.?/3!';-1*2!.&)8!-1D+)4!&)!';-1*2!;*-1!>?/)/!(?/)/!-'!1&!8-77/)/1(-*(-&1!
B/(>//1!./)9-.*23!(?&)*.-.!*18:&)!2+,B*)!'4,;(&,!2&.*(-&1' !

<"='!(?*(!(*)0/(!'+)0-.*2!&)!)*8-&2&0-.*2!,*1*0/,/1(!&7!1/.A!;*-1! !

$(+8-/'!(?*(!-1.2+8/8!.?-28)/1!GHI!4/*)'!& 7!*0/ !

$(+84!;)&(&.&2'!&)!2-(/)*(+)/!;+B2-'?/8!-1!(?/!7&),!&7!.&17/)/1./!;)&.//8-10'!&)!*B'()*.('3!)/9-/>'3!
/8-(&)-*2'3!.&,,/1(*)-/'3!2/((/)'3!8-''/)(*(-&1'3!B&&A'3!B&&A!.?*;(/)'!*18!;)*.(-./!0+-8/2-1/'! !

<*'/!'(+84!&)!.*'/!'/)-/'!8/'-01 !

$(+84!1&(!)/;&)(/8!-1!E102-'?!2*10+*0/ !

<"=!%!.2-1-.*2!;)/8-.(-&1!)+2/ !

*

*'!>!;!'!.:"$7!.*7!-".&"+*.*7<!/*"4'.!<-.*"!/$'40!&/"!/".%*"7*9!*HJ"?!0->7**<*/."&/"

0.4+:"*'!>!;!'!.:"H-0"7*0&'9*+";:"$&/0*/040"&7"H%*/"4/-;'*K";:"$&/04'.-.!&/"H!.%"-"

.%!7+"7*9!*H*7J*

.$,&&%1%2,4%/0*/1*.!?*4A+(*

3/$&/0!0.*/$!*0"*L!0."!/".%*"$'-00!(!$-.!&/"&("A7&>/&0.!$"-/+"A7*0$7!A.!9*"T@U0"H!.%!/"

7*9!*H"0.4+!*0J"#&<*"7*9!*H0"%-9*"$'-00!(!*+"T@U0";-0*+"&/".%*"0.-.*+"-!<0"&("*-$%"

0.4+:"P,-0I!/0"*."-'JK"CDEC["#.-/.&/"*."-'JK"CDEDRK"H%!'0."&.%*70"%-9*"+!0.!/>4!0%*+"

T@U".:A*";:"0 .4+:"+*0!>/"P,-0I!/0"*."-'JK"CDE\;["9-/"j&7."*."-'JK"CDECRJ%G%*"'-..*7"

7*$&>/!0*0".%-."40!/>"0!/>'*">7&4A"$&%&7.0".&"+*9*'&A"A7*0$7!A.!9*"T@U0"7*04'.0"!/"

<&+*'0"&("&/':"A7&>/&0.!$"9-'4*"P,-/$&$I"*."-'JK"CDDY-RJ",&H*9*7K"+!07*>-7+!/>".%*"

&7!>!/-'"A47A&0*"&(".%*"T@U"+*7!9-.!&/"H!''"'!I*':"7*04'."!/"-"'-$I"&("+!0.!/$.!&/"



NC"
"

;*.H**/"A7&>/&0.!$"T@U0".%-."H*7*"+*9*'&A*+"!/"7*0A&/0*".&"-"0A*$!(!$"$'!/!$-'"/**+"

-/+".%&0*".%-."H*7*"/&.J"3."-'0&%$7*-.*0"!/$&/0!0.*/$!*0"!/"/ &<*/$'-.47*"(7&<"

&7!>!/-'"7*0*-7$%"7*A&7.0J"G%*7*(&7*K"!/"&7+*7".&"-9&!+"$&/(40!&/K"H*"$'-00!(!*+"T@U"

.:A*";-0*+"&/".%*"&7!>!/-'"-!<0"&("*-$%"0.4+:J"G%*"-AA7&A7!-.*/*00"&("7*0*-7$%"

+*0!>/"(&7".%*"A47A&0*"&("*-$%"T@U_0"+*9*'&A<*/."H-0"*9-'4-.*+J"

@,4,*(D4-,24%/0*,0)*E",$%4A*,&&(&&3(04*

j/*"7*9!*H*7"*L.7-$.*+"+-.-"!/$'4+!/>i"T@U".:A*K"(4/$.!&/K"0.4+:"+*0!>/K"A-.!*/."

A&A4'-.!&/K"A&.*/.!-'"A7*+!$.&7"9-7!-;'*0K"&4.$&<*"$7!.*7!-K"/4<;*7"&("*9*/.0"A*7"

&4.$&<*K"<*.%&+"&("-/-':0!0"-/+"(!/-'"T@U"A*7(&7<-/$*"(7&<"*-$%"0.4+:J")"0*$&/+"

7*9!*H*7"!/+*A*/+*/.':"$%*$I*+".%*0*"+-.-J"G%*"!/.*7/-'"9-'!+!.:"&("!/$'4+*+"0.4+!*0"

H-0"-AA7-!0*+"40!/>".H&"0.-/+-7+!0*+".&&'0J"G%*"@%:0!&.%*7-A:"V9!+*/$*"?-.-;-0*"

P@V?7&R"0$-'*"P1-%*7"*."-'JK"CDDXR"H-0"40*+"(&7"0.4+!*0"H!.%"-/"UTG"+*0!>/J"G%*"

@V?7&"0$-'*"!0"-/"EEO!.*<"0$-'*".%-."!0"9-'!+"-/+"7*'!-;'*"!/"7-.!/>".%*"<*.%&+&'&>!$-'"

=4-'!.:"&("UTG0"P1-%*7"*."-'JK"CDDX["#$%4'2"*."-'JK"EYY\RJ")''"&.%*7"0.4+!*0K"!/$'4+!/>"

.%&0*".%-."A&&'*+"+-.-"(7&<"<4'.!A'*"UTG".7*-.<*/.">7&4A0K"H*7*"*9-'4-.*+"40!/>"

.%*"54-'!.:"!/"@7&>/&0!0"#.4+!*0"P583@#R".&&'"P,-:+*/"*."-'JK"CDEXRJ"583@#"!0"-"0!LO

!.*<".&&'"+*0!>/*+"(&7"40*"!/"&;0*79-.!&/-'"A7&>/&0.!$"0.4+!*0"P,-:+*/"* ."-'JK"CDEXRJ"

3.*<0".%-."H*7*"4/$'*-7"&7"/&."<*/.!&/*+"H!.%!/".%*"0.4+:"H*7*"$&/0!+*7*+".&";*"

4/<*.J"GH&"7*9!*H*70"!/+*A*/+*/.':"$&<A'*.*+"*-$%"-AA7-!0-'".&&'"(&7"-''"!/$'4+*+"

0.4+!*0J"?!0->7**<*/."H-0"7*0&'9*+";:"$&/0*/040"&7"$&/04'.-.!&/"H!.%"-".%!7+"

7*9!*H*7J",!>%"7!0I"&(";!-0"7-.!/>0"!/(&7<*+K";4."+!+"/&."*L$'4+*"0.4+!*0"(7&<"

!/$'40!&/"!/".%*"0:/.%*0!0"&("7*04'.0J""

@,4,*&A04'(&%&*,0)*,0,$A&%&*

)"=4-'!.-.!9*"0:/.%*0!0"&("0.4+!*0"H-0"A*7(&7<*+";:"-AA7-!0!/>".%*"<*.%&+&'&>!$-'"

=4-'!.:K"0.->*"&("+*9*'&A<*/."-/+"7*-+!/*00"(&7"$'!/!$-'"40*"&("T@U0"H!.%!/"*-$%"

0.4+:J"1*.%&+&'&>!$-'"=4-'!.:"H-0"*9-'4-.*+";:".H&"!/+*A*/+*/."7*9!*H*70"40!/>"

$7!.*7!-"*<A'&:*+"!/"-"7*$*/."7*9!*H"&("T@U0"-AA'!$-;'*".&"'&H";-$I"A-!/"P,-0I!/0"*."

-'JK"CDE\;RJ"G%*0*"$7!.*7!-"-7*"$&<A7*%*/0!9*K"0A*$!(!$".&"T@U"0.->*"&("+*9*'&A<*/.K"

-/+"H*7*"0*'*$.*+";*$-40*"-"9-'!+-.*+".&&'"+&*0"/&."*L!0."(&7".%!0"A47A&0*J"T@U"

0.->*"&("+*9*'&A<*/."-/+"7*-+!/*00"(&7"$'!/!$-'"40*"H*7*"$'-00!(!*+"40!/>"



NX"
"

(7-<*H&7I0"(7&<"1$6!//"-/+"$&''*->4*0"P1$6!//"*."-'JK"CDDDRJ"1*.- O-/-':0!0"H-0"

/&."-..*<A.*+"+4*".&"%*.*7&>*/*!.:"!/"A&A4'-.!&/K"T@U"(4/$.!&/"-/+"&4.$&<*"

9-7!-;'*0"&("!/$'4+*+"0.4+!*0J"3/.*7O7-.*7"->7**<*/."(&7"*-$%"0.->*"&(".%*"0.4+:"

0*'*$.!&/"A7&$*00K"7!0I"&(";!-0"-00*00<*/."-/+"=4-'!.:"-AA7-!0-'"H-0"$-'$4'-.*+"40!/>"

-;0&'4.*"-/+"$%-/$* O$&77*$.*+"+*>7**0"&("->7**<*/."PM-AA-"0.-.!0.!$R"H!.%"Y\Z"

$&/(!+*/$*"!/.*79-'0"PT3R"40!/>"A7*+*.*7<!/*+"0.7*/>.%"&("->7**<*/."'-;*'0"Pc-/+!0"

h"M&$%K"EY]]RJ"#.-.!0.!$-'"-/-':0*0"H*7*"$&/+4$.*+"40!/>"3a1"#@##"#.-.!0.!$0"

P9*70!&/"CCRJ""

?(+/-4%08*

G%!0"<-/40$7!A."H-0"A7*A-7*+"!/"-$$&7+-/$*"H!.%".%*"@7*(*77*+"U*A&7.!/>"3.*<0"(&7"

#:0.*<-.!$"7*9!*H0"-/+"1*.- O)/-':0*0"P@U3#1)R"0.-.*<*/."P1&%*7"*."-'JK"CDEDRJ"

"

3'KE*BK%

;(,-2'*-(&"$4&*,0)*&4")A*&($(24%/0**

V'*$.7&/!$"0*-7$%*0":!*'+*+"ECK]EN"7*$&7+0J")(.*7".%*"7*<&9-'"&("+4A'!$-.*0K"YKFND"

.!.'*0"-/+"-;0.7-$.0"H*7*"0$7**/*+"-/+"EFF"(4''".*L."-7.!$'*0"H*7*"-00*00*+"->-!/0."

*'!>!;!'!.:"$7!.*7!-"P9%8"-(*FRJ"G%!7.:O.H&"0.4+!*0"H*7*"+**<*+"-AA7&A7!-.*"(&7"

!/$'40!&/J"G%*".%!7+"7*9!*H*7"H-0"$&/04'.*+"&/"(&47"&$$-0!&/0".&"$'-7!(:".%*"*'!>!;!'!.:"

&("0.4+!*0"-..*<A.!/>"9-'!+-.!&/"&("/&/O<-.%*<-.!$-'':"+*7!9*+"<&+*'0J"G%*"<&0."
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Background 

Clinical prediction rules 

Clinical prediction rules (CPRs) are mathematically derived tools designed to assist 
clinicians in individual patient decision making (Beattie & Nelson, 2006). CPRs use 
quantitative methods to calculate the contribution of various patient characteristics to 
create a chart, model or set of variables that can be simply applied to make 
predictions on diagnosis or prognosis, or the likely response to a particular 
intervention (McGinn et al., 2000). Developing and testing a CPR broadly occurs in 
three stages Ð derivation, validation and impact analysis (McGinn et al., 2000). 
During derivation a list of potential predictors of the outcome of interest are analysed 
to determine a set of variables with the most predictive power. CPRs at this stage of 
development should not be used clinically as they may reflect chance statistical 
associations, be particular to the study population or assessors and the clinical 
feasibility has not been determined (McGinn et al., 2000). Validation involves 
prospectively testing the CPR in a new setting with a different population to ensure 
that repeated application leads to the same results. Depending on the degree of 
heterogeneity in the chosen population and the extent of variety within the clinical 
institutions used, a successfully validated CPR may be applied by clinicians with 
some level of confidence in its predictive accuracy (McGinn et al., 2000; Reilly & 
Evans, 2006). Given the application of a CPR requires clinician time, energy and 
expertise, the final stage of development involves testing to see if the CPR results in 
changed clinician behaviour and if that change improves patient outcomes (McGinn 
et al., 2000). Only after impact analysis has occurred can a clinician be confident that 
using the CPR can improve outcomes (McGinn et al., 2000). 

Neck Pain 

Neck pain is the fourth leading cause of global disability (U. S. Burden of Disease 
Collaborators, 2013) and has an annual prevalence rate exceeding 30% (Fejer et al., 
2006). Prolonged disability is common with nearly 50% of individuals continuing to 
experience some degree of pain or frequent occurrence beyond one year (Vasseljen 
et al., 2013). As such neck pain poses considerable physical, psychological and 
economic consequences (Cohen, 2015) and physiotherapists (and other health 
professionals) are faced with complex clinical decisions in its management. In 
comparison to other musculoskeletal conditions there is a paucity of clinical trials 
evaluating treatment for neck pain (Aker et al., 1996; Cohen, 2015). Whilst many 
treatments have been shown to be more effective than no treatment or placebo, effect 
sizes are often small and no one treatment appears more effective than others 
(Cohen, 2015). Given the heterogeneity of the population, degree of clinical 
uncertainty, conflicting reports of treatment effectiveness and difficulty experienced 
in predicting outcomes (Cohen, 2015) the use of CPRs within this population would 
be useful (McGinn et al., 2000). 
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Relevance/Aims 

In recent years there has been a surge in the number of CPRs developed for use in the 
management of musculoskeletal conditions (Keogh et al., 2014; Stanton et al., 2010). 
Whilst numerous systematic reviews have examined CPR use in low back (Haskins 
et al., 2015a, 2015b; Haskins et al., 2012; May & Rosedale, 2009; Patel et al., 2013) 
and musculoskeletal pain in general (Beneciuk et al., 2009; Stanton et al., 2010; van 
Oort et al., 2012), the clinical useability of CPRs for the management of neck pain 
remains uncertain. This is important to know as better determination of diagnosis, 
prognosis or treatment effect has the potential to improve outcomes and reduce 
health expenditure whilst maintaining quality of care and patient satisfaction (Childs 
& Cleland, 2006; Foster et al., 2014; McGinn et al., 2000). As such, the aim of this 
review is to determine the quality, stage of development and clinical readiness of 
diagnostic, prognostic and prescriptive clinical prediction rules for use in the 
conservative clinical management of neck pain. 

 

Methods 

Search methods 

A systematic literature search will be performed in PubMed, Embase, CINAHL Plus, 
AMED, PEDro and Cochrane Library from inception until July 2015. The search 
strategy will incorporate previously validated search strings that have been found to 
have high sensitivity in identifying CPRs (Geersing et al., 2012) and disease specific 
strings for neck pain recommended by Cochrane Back Review Group (Cochrane 
Back Review Group, 2013) adapted in partnership with a medical librarian (Table 
A). These include a combination of meSH and non-meSH terms and similar 
strategies have been used in recent systematic reviews of CPRs (Haskins et al., 
2015a, 2015b). Search results will be limited to English language, but no restriction 
will be placed upon study design. Reference lists from identified studies will be 
screened to find other potentially relevant studies and citation searching using 
Scopus will be conducted to identify potential studies attempting to perform 
validation or impact analysis of previously identified studies.  

Criteria for considering studies 

Considerable variation in CPR terminology exists in published literature (Wong et 
al., 2003). For the purpose of this review CPRs will be operationally defined as 
mathematically derived rules, guides, tests, indexes, equations, scales, scores, 
profiles, risk estimates, tools or models designed to calculate the contribution of 
various patient characteristics to create a set of variables with specific cut points that 
can be applied to make predictions about an individual on prognosis or likely 
response to a particular intervention. The following eligibility criteria will be applied 
to determine whether each study is included for analysis: 

¥! Studies with the aim of derivation, validation and/or impact analysis of one or 
more CPRs relating to conservative clinical management of adults with non-
specific, idiopathic, mechanical, traumatic, postural, cervical radiculopathy or 
whiplash associated neck pain!  
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¥! CPRs developed in the form of a score chart, algorithm or model containing 
at least two predictor variables drawn from clinical characteristics such as 
patient history, assessment findings or simple laboratory results  

¥! CPRs with required components that are able to be assessed or easily 
obtained, applied and interpreted by clinicians  

¥! Studies published in peer reviewed journals  
 

Studies will be excluded if they concern: 

¥! Diagnosis, prognosis or management of malignancy, infection, fracture, 
systemic inflammatory disease, headache, spinal cord injury or spinal pain 
where there is no differentiation between cervical, thoracic and/or lumbar 
symptom locations 

¥! CPRs that target surgical or radiological management of neck pain  
¥! Study protocols or literature published in the form of conference proceedings 

or abstracts, reviews, editorials, commentaries, letters, dissertations, books, 
book chapters and practice guidelines  
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Studies that employ a case study or series design will also be excluded, but design 
will otherwise be unrestricted as the development of diagnostic, prognostic and 
interventional CPRs require different optimal designs (Hancock et al., 2009). No 
constraint will be placed upon duration of neck pain.  

Data collection and analysis 

Selection of studies 

Two authors (JK and CR) will independently screen titles and abstracts identified 
from the initial electronic database search to exclude clearly ineligible studies. 
Remaining potentially eligible studies will be downloaded to an electronic reference 
management system (EndNote, version X7) where duplicates will be removed. Full 
text will be acquired for these as well as for those where eligibility cannot be 
determined due to the absence of, or insufficient information supplied within the 
abstract. The same two authors will independently assess eligibility from the full text 
to ensure compliance with stated inclusion and exclusion criteria. Disagreement over 
study inclusion will be resolved by discussion and consensus or if unsuccessful a 
third author (MS) will be consulted. Where clarification is required the relevant study 
authors will be contacted to request further information. Studies identified from 
reference lists and citation tracking of eligible studies will be subject to the same 
process of eligibility assessment as outlined above. Studies reported in non-English 
language journals will be translated before assessment. Reviewers will document 
reasons for the exclusion of studies.  

Data extraction  

Two authors (JK and CR) will independently extract data using a standardised 
electronic spreadsheet developed by the authors for the purpose of the review. The 
following information will be included: 

¥! Title, authors, journal, year of publication, author contact details, language of 
publication, funding source/s 

¥! Study design, number of CPRs developed, description of the final CPR 
including type (diagnostic, prognostic or interventional) and stage of 
development (derivation, validation (narrow/broad) or impact analysis) 
(McGinn et al., 2000), reference criteria, potential predictor variables, 
methods of statistical analysis and length of follow-up 

¥! Population (age, baseline characteristics, neck pain type, duration of 
symptoms, setting location and type, participant number and drop-outs 
 

Where disagreement over included information occurs, an attempt at reaching 
consensus through discussion will be made and if unable a third independent 
reviewer (MS) will be consulted. 

Data synthesis and quality analysis 

Previous reviews of CPRs for low back and musculoskeletal pain have reported 
substantial heterogeneity in terms of CPR type, intended use, reference criteria, 
predictor variables, development setting and population and as a result did not 
perform a meta-analysis (Beneciuk et al., 2009; Haskins et al., 2012). Depending on 
the degree of homogeneity within studies included in our review, we may or may not 
attempt to statistically analyse pooled results of individual studies. CPR stage of 
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development and clinical readiness will be assessed against the hierarchy  of 
evidence for decision rules as outlined by McGinn and colleagues (2000) and 
characterised as Level 1, 2, 3 or 4 (Table B). Risk of bias of included studies will be 
assessed by study design using standardised appraisal tools - Quality Assessment of 
Diagnostic Accuracy Studies (QUADAS-2) (Whiting et al., 2011), Quality in 
Prognosis Studies (QUIPS) (Hayden et al., 2013) and PEDro Scale (Maher et al., 
2003) for diagnostic, prognostic and randomised control trials respectively. Due to a!

lack of published validated quality assessment tools for CPRs of any type, we will 
evaluate methodological factors specific to CPRs against criteria previously used for 
this purpose in low back pain (Haskins et al., 2015a, 2015b) . These were developed 
based on common factors within five key studies (Beattie & Nelson, 2006; Childs & 
Cleland, 2006; Laupacis & Sekar, 1997; McGinn et al., 2000; Stiell & Wells, 1999) 
that reported methodological standards for the development of CPRs and were 
updated to include items identified from more recent publications (Bouwmeester et 
al., 2012; Cook et al., 2010; Haskins et al., 2014; Lubetzky-Vilnai et al., 2014; Seel 
et al., 2012; van Oort et al., 2012). Criteria will be marked independently by two 
authors (JK and CR) as ÔpresentÕ, ÔabsentÕ, ÔunclearÕ or Ônot applicableÕ with a reason 
given as to why in the case of the latter two options. !

Inter-rater agreement for each stage of study selection and item of methodological 
appraisal will be evaluated using absolute and chance-corrected degrees of 
agreement (Kappa statistic) with 95% confidence intervals. An intraclass correlation 
coefficient (ICC, one-way analysis of variance (ANOVA)) will be calculated to 
describe the level of agreement on overall quality score for each described CPR. All 
statistical analyses will be conducted using IBM SPSS Statistics (version 22). 
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GRIFFITH UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 
12- Jul - 2016  
 
Dear Miss Joan Kelly  
 
I write in relation to your application for ethical clearance for 
your project "Agreement of physiotherapist estimation from usual 
clinical assessment and a CPR for prognostic sub - grouping of 
individuals with acute whiplash injury" (GU Ref No: 2016/553). The 
research ethics reviewers resolved to  grant your application a 
clearance status of "Conditionally Approved".  
 
This decision is subject to:  
 
Approval by the Chief/Principal Investigator and the Head of School 
or Centre Director, as specified on the Coversheet. To review and 
approve a submissio n simply log into the RIMS portal 
( https://www.griffith.edu.au/research/research - services/research -
ethics - integrity/hu man/applications - and - forms ), access the My 
Approvals tab, click on the relevant application, review it, and 
then click the Approve button. For further instructions, please 
refer to Section D of the Quick Reference 
Guide:  https://www.griffith.edu.au/__data/assets/pdf_file/0016/74110
3/Human - Ethics - Application - Quick - reference - guide.pdf  
 
 
However, you are authorised to im mediately commence this research on 
the understanding that the above matter is promptly addressed.  
 
Once all approvals for the application have been submitted, the 
status of your application will be changed to fully approved.  
 
 
Regards  
 
 
Kim Madison  
Human Research Ethics and Integrity  
Office for Research  
Bray Centre, Nathan Campus  
Griffith University  
ph:  +61 (0)7 373 58043  
fax:  +61 (07) 373 57994  
email:  k.madison@griffith.edu.au !
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GRIFFITH UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE  
14- Oct - 2015  

 
Dear Dr Carrie Ritchie  
 
I write further to your application  for a variation to your approved 
protocol "PR: Improving recovery after whiplash -  online resources -  
USyd HREC Approv Ref: 2015/444" (2015/707).  This request has been 
considered by the Office for Research  
 
The OR resolved to approve the requested variat ion:  
 
Notification of the following amendments made to the protocol that 
have been reviewed and approved by the primary review body, USYD 
HREC as per the letter dated 7 October 2015:  
 
1) There will now be 6 focus groups (2 specialist and 4 
practitioner) ra ther than the original 4 (1 specialist and 3 
practitioner).  
 
2) There are two additional researchers from Griffith University 
that will be involved in the project: Dr A ngelo Basteris and Ms Joan 
Kell y.  
 
A copy of the updated study protocol, participant inf ormation and 
consent materials, and survey instruments have been submitted with 
this variation request. No other changes to the approved protocol 
are advised.  
 
 
This decision is subject to ratification at the next meeting of the 
HREC.  However, you are authorised to immediately commence the 
revised project on this basis.  I will only contact you again about 
this matter if the HREC raises any additional questions or comments 
about this variation.  
 
Regards  
 
Ms Marnie Lawson  
Ethics System & Administrative S upport Officer  
Office for Research  
Learning Commons, Gold Coast Campus  
Griffith University  
Telephone +61 (0)7 555 29251  
Facsimile +61 (0)7 555 28839  
Email: marnie.lawson@griffith.edu.au  
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"#U%!2,89!+!9,;'037;!,-7;+B7(,.E!+)).+0E7F!<'(!;7+))<!E'007E,!=.,-!9'/7'07!H7E+(97!,-7<!;7+))<!@77)!,-+,!<'(8;7 !.0!,(07!=.,-!,-7.;!
B;'H)7/ !

"#V%!2,!=+9!/';7!'B70!,-+0!=-+,!2!='()1!0';/+))<!1'>>>!2!=+9!37,,.03!+!H.,!E)'97;!,'!-./!+01!9'/7,./79!2!='017;71!=-7,-7;!' ;!0',!
,-+,! =+9!+!3''1!,-.03 !

# 45/16%&#1//,#(5#
16%#1//,#0/7#

"#LL%!2,89!H770!-7)B@()!@';!+11;799.03!WB9<E-'9'E.+)!E'0,;.H(,';9X>!2!,-.0*!.,89!3',!)',9!'@!3''1!,-.039!.0!.,F!2!,-.0*!.,89!:7;<!-7)B@()!@';!
<'(;!B;+E,.E7!

# # "#$%!67=!9*.))9F,-7!B9<E-')'3.E+)!B+;,!'@! B9<E-'9'E.+)TH.')'3.E+)!/'17)>!A7E+(97!2!1'08, !,-.0*!28/!:7;<!3''1!+,!., !

# # "#Y%!6',!?(9,!,+)*!+H'(,!,-7.;!/(9E()'9*7)7,+)!9,;+,73.794!=-.E-!.9!=-+,!=7Z:7!1'07!.0!,-7!B+9,F![(/B.03!.0,'!,-7!B9<E-')'3.E+)!
E'/B'070,!'@!.,!+!).,,)7!H.,!



!

!

"#9!
!

# # "#\%!2!/.3-,!-+:7! 9+.1!,'!B+,.70,9!,-+,!B7;-+B9!,-7<!9-'()1!)''*!.0,'!1'.03!9'/7!/71.,+,.'0!';!9'/7!177B!H;7+,-.034!';!9'/7,-.03!
,'!/+0+37!9,;799>!A(,!0',!9B7E.@.E+))<!,7+E-.03!,-7/!,-+, !

# # "#P%!#-7;7Z9!E'/B'070,9!'@!WM2#X!,-+,!-+:7!+)/'9,!H7E'/7!;'(,.074!+01!-+9!+(3/70,71! +!)',!'@!=-+,!2!1.1!.0!,-7!B+9,>>>!,-7!/.K,(;7!
'@!,-7!B-<9.')'3.E+)4!@';!7K+/B)74!,-7!H;7+,-.03!=.,-!,-7!,-7';7,.E+)!;7+9'09!=-<!H;7+,-.03!='()1!+),7;!,-7!B-<9.')'3.E+)!:+; .+H)79!
,-+,!+0K.7,<!+01!+))!,-7!;79,!E+0!E+(97 !

# # "#LR%!#-+,!+9B7E,!'@!,;<.03!1.@@7;70,!9,;+,73.79!=.,-!E'//(0.E+,.034!5#-.9!.908,!=';*.03>!S7,89!,;<!9'/7!',-7;!=+<98F!2!,-.0*!.,!3+:7!
1.@@7;70,!9*.))9!+01!+0',-7;!,'')!.0!,-7!,'')!*.,!,'!,-70!9+<4!5O 7))!-7;789!+0',-7;!=+<!.08!

# # "#\%!WM2#X!977/9!,'!,;+09@7;!,'!W:79,.H()+;!B+,.70,9X!+9!=7))F!2!/7+0!;7+))<!E-;'0.E!B+.0!.0!3707;+)>!S.*7!B7'B)7!=.,-!)'=!H+E*!B+.0!.@!
,-7<8:7!-+1!B+.0!@';!+!)'03!,./74!+01!,700.9!7)H'=4!+01!+))!,-'97!,-.039 !

# # "#L%!#-7!E-;'0.E!B+.0!B'B()+,.'04!,-7!B7'B)7!=-'!0771!,'!+11;799!/';7!'@!,-'97!+E,.:7!E'B.03!9,;+,73.794!=-'!/+<H7!?(9,!-+:708,!
H770!3.:70!1.;7E,.'04!';!/+<H7!+;7!977.03!B9<E-')'3.9,9!,-+,!+;7!0',!-7+),-!@'E(971F!2!?(9,!,;<!+01!3.:7! ,-7/!9'/7!E'B.03!
9,;+,73.79!

# # "#U%!#-.9!.9!=.,-!)(/H+;!9B.079!+9!=7))!+9!E7;:.E+)!9B.0794!9'!0',!9B7E.@.E!,'!+0<!B+;,.E()+;!H'1<!B+;,!

8"#9+:+'(1;#1/#
*%,()%&#

<%,(%=3#+0/-1#
'+:+0(,(1(%3#

"#P%!2,!1.1!B;':.17!+!0.E7!@;+/7=';*F!2,Z9!+!='017;@()!,'')!+9!+0!.0,;'1(E,.'0!,'!B-<9.'9!,;7+,.03 !B+,.70,94!=-7;7!,-7<!E+0!17):7!.0,'!
9'/7!'@!,-797!,-.039!.0!+!0.E7!/+007;4!H7E+(9 7!.,Z9!+!H.,!'@!+!/.07@.7)1!

# # "#$%!2!=+9!:7;<!)(E*<!H7E+(97!,='!'@!,-7!B+,.70,9!=7;7!@+/.).+;!=.,-!,-7!,7E-0.N(79!+01!,-7!9*.))9!,-+,!2!=+9!,;<.03!,'!,7+E-!,-7/ F!2!
@7),!).*7!2!=+9!;7.0@';E.03!9'/7!'@!,-7!9,(@@!,-+,!W,-7<X!-+1!-7+;1!H7@';7!B)(9!+!@7=!07=!,-.039F!#-+,!=+9!7+9< !

# # "#Y%!2!=+9!9,.))!3(.1.03!,-7/!,'!.,>!2,Z9!)7+1.03!+!-';97!,'!=+,7;!+01!9+<.034!]&'(Z;7!,-.;9,<!'H:.'(9)<>!O7))!-7;7Z9!+!1+/>!O-+,! 1'!<'(!
,-.0*!<'(!E'()1!1'^]F!2,!=+9!E-+))703.03!@';!/7!,'!1'!H7E+(97!.,!=+9! +!1.@@7;70,!=+<!'@!,-.0*.03!

# # "#U%!";'H+H)<!WE'B.03!9,+,7/70,9!.9X!+0',-7;!'074!).*7!B;'H)7/!9'):.03!,-+,!2!1'08,!(97!.0!/<!0';/+)!B;+E,.E7!+01!@77)!)799!E'0@.170,!
.0!(9.03>!_';!,-7!9+/7!;7+9'0!+9!B;'H)7/!9'):.03>![(9 ,!,-+,!.,!@77)9!/';7!@';7.30!

# # "#$%!2,89!?(9,!9'!07=!,'!/7>!28/!@+/.).+;!=.,-!,-7!',-7;!,-;77!,-.0394!H(,!,-7!B;'H)7/!9'):.03 T!/+<H7!.,89!?(9,!B;+E,.E7F!2!@'(01!.,!
,;.E*<`!!

# # "#L%!#-7;789!+!@7=!/';7!9,7B9!.0!,-7!WB;'H)7/!9'):.03X!B;'E799>!G01!7:7;<!,./7!<'(!1'!.,!,-7;789!+!1.@@7;70,!B;'H)7/4!9'!,-7;789!+!
@+.;!H.,!'@!,-.0*.03!,-+,!-+9!,'!3'!.0,'!., !

# # "#I%!2,!=+9!+))!N(.,7!/7,-'1.E+)>!&'(!3'!,-;'(3-!'07!,-.03!+,!+!,./7!+01!,-70!<'(81!;7:.7=!.,!07K,!,./7!,-7<!E'/7!.0!+01!,-70!
.0,;'1(E7!,-7!07K,!,'B.EF!M'!.,!977/71!@+.;)<!9,;+.3-,! @';=+;1!



!

!

"##!
!

# # "#\%!a+:.03!,-+,!9E;.B,!<'(!077171!,'!@'))'=4!+01!+)9'!/+*.03!9(;7!,-+,!=-70!,-7<!E'/7!.0!,-7!07K,!,./7!<'(!+9*!+H'(,!,-.9!+01!
<'(!E-7E*!-'=!,-7<8;7!1'.03!,-7.;!-'/7=';*>!2!,-.0*!,-+,!=+9!;7+))<!3''1F!2!,-.0*!.@!<'(!-+1!,'!?(9,!=+)*!.0!,-7;7!+01 !=.03!.,!,-70!.,!
='()1!H7!;7+))<!-+;1 !

# # "#V%!2!'0)<!1.1!'07!9'!2!B;'H+H)<!='()1!-+:7!).*71!,'!1'!+!@7=!/';7F![(9,!,'!3 7,!+!).,,)7!H.,!9-+;B7;!=.,-!.,!

# $&/=%33(/5+,#&/,%#

#

"#L%!G9!(017;3;+19!';!=-70!=7!@.;9,!9,(1<4!=7!1'!;7)+K+,.'0!+01!=7!1'!177B! H;7+,-.034!H(,!.,89!?(9,!,-7!7K,709.'0!'0!,-+,4!9'!2!@7),!
,-+,!,-+ ,!,',+))<!@.,,71!+01!=';*71!

# # "#Y%!";'H)7/!9'):.03!.9!9'/7,-.03!=7Z:7!+)=+<9!1'07>!5J*+<4!<'(!-+:7!,'!3'!'(,!+01!).@,!W9'/7,-.03!-7+:<X>!a'=!+;7!=7!3'.03!,'!
1'!,-+,!,'!B(,!,-7!)7+9,!9,;799! '0!<'(;!H'1<^8F!WM2#X!.9!?(9,!+!=+<!'@!?(/B.03!.0,'!,-7!B9<E-')'3.E+)!E'/B'070 ,!'@!.,F!7K,701.03!
,-'97!9*.))9 !

# # "#V%!2!1'!,+)*!+H'(,!WB9<E-'9'E.+)!@+E,';9X!+9!@+;!+9!,;7+,/70,4!H(,!2!1'08,!9.,!B7'B)7!1'=0!+01!17:',7!,./7!?(9,!,'!,+)*.03!+H'(, !,-+,!
1.;7E,)<!2!3(799!

# # "#I%!2!,-.0*!H7E+(97!.,!=+9!+!H.,!/';7!9./.)+;!,'!B-<9.'!,-.039!H7E+(97!.,!=+9!;7)+,71!,'!+!B-<9.E+)!70,.,<!).*7!H;7+,-.034!@';!B+ .0!
;7).7@!+01!,-7!H'1<!9E+09!

# # "#LL%!2!E+0!97))!,-7!H;7+,-.03!+01!,-7!H'1<!9E+00.03!:7;<4!:7;<!7+9.)<!.0!,-7!E'0,7K,!'@!/':7/70,!+01!/(9E)7!,;+.0.03>!2,!@.,9!
H7+(,.@())<F!,-7<8;7!+!H.,!B+;,!+01!B+;E7)!'@!3''1!;7)+K+,.'04!/':7/70,!,;+.0.03!,-.039 !

# # "#Y%!#-7!/';7!<'(!*0'=!+H'(,!,-7!).0*!H7,=770!WB9<E-')'3.E+)!@+E,';9!+01!B-<9.E+)!E+B+E.,<X4!<'(!E+0Z,!97B+;+,7!,-7/4! <'(!;7+))<!
-+:7!,'!3'!,-7;7 !

# # "#P%!O-70!B7'B)7!+;7!,+)*.03!+H'(,!WB9<E-')'3<X!.0!;7)+,.'0!,'!-'=!.,!+@@7E,9!,-7/!WB-<9.E+))<X4!2!,-.0*!<'(Z;7!'0!+!=.007;F!
Wa'=7:7;X!2!1'!;7@7;!,-7/!H+E*!,'!9'/7!'@!,-7!B-<9.')'3.E+)!:+;.+H)79!+01!9'/7!'@!,-7!,7E-0.N(79!+;'(01! ,-7!B-<9.')'3.E+)!
:+;.+H)79 !̀

# # "#LR%!#;<.03!,'!.170,.@<4!5O-+,!.9!/<!E+B+E.,<^!>>>2!+/!0',!.0!+!9.,(+,.'0!=-7;7!2!E+0!+11;799!,-'97!9';,9!'@!@+/.)<!.99(79>!#-+,89!0',!
=-+,!=78;7!,+)*.03!+H'(,>!M(;7!,-+,!/.3-,!H7!+!9.30.@.E+0,!.99(74!H(,!)7,89!H;.03!.,!H+E*!,'!9'/7,-.03!,-+,89!+!H.,!9/+))7;8!

# >6+:(5?#:+1(%51#
%7:%'1+1(/53#

#

"#V%!_';!9'/7!'@!,-7/!.,!B;'H+H)<!='()1!@.,!=7))!=.,-!,-7.;!7KB7E,+,.'09!+01! ',-7;9!0', !

# "#I%!Q7+))<!3''1!=.,-!9'/7!B7'B)74!+01!,-70!', -7;!B7'B)7!0',!9'!;7E7B,.:7 !

# "#C%!2!-+1!,-.9!'07!H'1<!H(.)17;!E'/7!.0!+01!2!3'4! 5J-!-789!0',!3'.03!,' T!=-70!2!9+<!=7!0771!,'!H;7+,-84!+01!-789!?(9,!3'.03!,'!)''*!
+,!/7!+01!H7!).*74!5O+.,>!O-+,^8!A(,!-7!,''* !.,!@())<!'0!+01!-7!7/H;+E71!.,!!



!

!

"#: !
!

# # "#P%!J07!';!,='!='()1!-+:7!9+.14!52!1.10Z,!7KB7E,!<'(!,'!H7!,+)*.03!+H'(,!,-.9!,'1+<F!2!,-'(3-,!<'(Z1!?(9,!1'!=-+,!B-<9.'9!1'!+01!
B(9-!'0!/<! 07E*!+01!3.:7!/7!7K7;E.9798!

# # "#\%!28/!0',!9(;7!.@!<'(!?(9,!9+.14!5Q.3-,4!?(9,!9.,!,-7;784!+01!,+)*!,'!,-7/4!+01!0',!1'!+0<!7K7;E.979!';!+0<,-.034!28/!0',!9(;7!.@!.,!
='()1!H7!;7E7.:71!,-7!9+/7!=+<>!A(,!2!,-.0*!H7E+(97!<'(!Z;7!B;':.1.03!,;7+,/70,!+9!=7))4!,- 70!.,Z9!;7E7.:71!N(.,7!=7))!

# # "#L%!O78;7!1'.03!,-7!B-<9.'!,;7+,/70,!+9!=7))>>>!#-7<8;7!9,.))!37,,.03!,;+1.,.'0+)!B-<9.' !

# # "#Y%!2!,-.0*!,-+,!,-+,!=+9!+!H.,!'@!+!9,7B!@';=+;1!@';!,-7/>!#-7<!=7;70Z,!7KB7E,.03!,'!-+:7!+!B-<9.'!,+)*.03!+H'(,!B9<E-')'3.E+)!
9,;+,73.79>!A(,!.,!=+9!;7+))<!7+9<!,'!,-70!7KB)+.0!,'!,-7/!=-<!.,!=+9!./B';,+0, !

# # "#P%!D+0<!'@!,-7/!,(;071!,-+,!+;'(01!+01!'0E7!=7!E'()1!9+<4!5J*+<!=7))!,-.9!.9!=-<!=7Z;7!1'.03!.,84!=7!;7.,7;+,71!-'=!B+.0!=+9!
B;'1(E71!+01!7:7;<,-.03 F!.,!3+:7!(9!+0!'BB';,(0.,< !

# # "#L%!b9.03!9'/7!W',-7;!.09,.,(,.'089X!71(E+,.'0+)!/+,7;.+)9!,'!,;<!+01!37,!B7'B)7!'0!H'+ ;1!+!).,,)7!H.,!9'!.,89!0',!?(9,!E'/.03!@;'/!/74!
.,89!E'/.03!@;'/!+!H.3!';3+0.9+,.'04!.,89!+)9'!E'/.03!@;'/!W+!(0.:7;9.,<X4!9'!,-7;789!,-+,!;79B7E,4!';!.,!977/9!,-7;789!+!@+.;!H.,!'@!=7.3-,!
.0!H7-.01!.,!

@"#4*+:1+1(/5#
+5*#
(2:,%2%51+1(/5#

4*+:1+1(/5# "#$%!28:7!B.E*71!'(,!H.,9!+01!B.7E79>!28:7!B;'H+H)<!(971!H'1<!9E+09!+01!+H1'/.0+)!;7)+K+,.'0!+!)',!/';7F!2!,-.0*!/'9,!'@!,-7!
B7'B)7!,-+,!2!-+:7!1'08,!;7+))<!-+:7!.99(79!= .,-!,-7.;!E'B.03!9,+,7/70,9 !

# # "#Y%!O-+,!E+0!2!(97!'(,!'@!WM2#X!,-+,!/+,E-79!=-+,!,-7.;! 07719!+;7^!

# # "#LL%!2!1'08,!,-.0*!281!-+:7!,''!/+0<!B7'B)7!=-7;7!281!;'(,.07)<!3'4!5Q.3-,4!<'(!0771!+!M2#!B;'3;+/>!28/!3'.03!,'!1'!+)) !,-797!,-.039!
@';!<'(8!

# # "#\%!W2!(97X!,-7!177B!H;7+,-.034!,-7!H'1<!9E+00.034!,-7!E'B.03!9,+,7/70,9!'07>!M'/7,./79!,-7! B;'H)7/!9'):.034!H(,!2!,-.0*!
B;'H+H)<!H7E+(97!2!@.01!,-+,!,-7!-+;179,4!2!9,.))!,701!,'!9'):7!.,!+))!@';!,-7/ !

# # "#U%!2!(97!+!)',!)799!'@!,-7!B;'H)7/ T9'):.03!7)7/70,!'@!,-7!B;'3;+/>!G01!,-+,!B'99.H)<!.9!H7E+(97F!2!B;'H+H)<!1'08,!1'!+!3''1!?'H>!2!
9,.))!=+0,!,'!,7))!B7'B)7!=-+, !,'!1' !

# # "#V%!#-7!H;7+,-.03!'07F!#-+,!= +9!N(.E*7;!+01!7+9.7;!,'!1'`! !

# # "#C%!#-7!+H1'/.0+)!H;7+,-.034!H'1<!9E+094!+!)',!'@!.,!<'(!E'()1!?(9,!,+)*!,-7/!,-;'(3-!,-7!H707@.,9!'@!.,!=-.)7 !<'(8;7!1'.03!9'/7!
-+019 T'0 !



!

!

"#; !
!

# # "#LR%!2!,-.0*!<'(! E'()1!B;'H+H)<!.0,73;+,7!.,!+!).,,)7!/';7!=.,-.0!<'(;!E).0.E+)!B;+E,.E74!,-+,!<'(!E'()1!,+)*!+) '03!,-7!=+<!+01!1'!9'/7!
,-.039!

# .-1-&%#1&+(5(5?# "#C%!&'(!-+:7!+!1.@@.E(),!B+,.70,4!5#-.9!.908,!=';*.038>!&'(!E+0!+9*!,-7/!+01!/+<H74!5#;<!,-.9!';!,;<!,-+,8>!M'!/+<H7!.@!,-7;789!+0',-7;!
B;+E,.,.'07;!,-+,89!1'07!.,4!=.,-!+!H.,!/';7!7KB7;.70E7!.0!.,4!,-+,!<'(!E'()1! E'0,+E,!+9!<'(!=70,!,-;'(3- !

# # "#\%!D+<H7!+!@'))'=T(B!+@,7;!<'(81!1'07!+!E'(B)7!';!9'/7,-.034!';!+@,7;!<'(81!1'07!'074!/.3-,!-+:7!H770!-7)B@()!,'!9+<4! 5&7B!
<'(8;7!'0!,-7!;.3-,!,;+E*84!';4!5GE,(+))<!,-.9!.9!=-+ ,!<'(!E'()1!-+:7!1'07!-7;78 !

# # "#$%!2!,-.0*!).9,70.03!,'!,-7!B9<E-')'3.9,!,+)*.03>![(9,!).9,70.03!,'!-./!9+<!.,!-'=!-781!9+<!.,!,'!9'/7'07!.9!-7)B@()>!A7E+(97!.@ !281!?(9,!
;7+1!.,!281!H7!H+HH).03!'@@!+,!/<!'=0!9B7714!+01!0',!;7+))<!;7+).9.034!5&'(!*0'=!=-+,^!2,!-7)B9!,'!+E,(+))<!9)'=!1'=0!+01!,+)*!.0!+!
0.E7!E+)/!9)'=!=+<!@';!+!E'0E7B,!,-+,!B7;-+B9!1'79!0771!,'!H7!17). :7;71!.0!+!E+)/!9)'=!/+007;8 !

# # "#U%!2!;7E*'0!W(017;3;+1(+,79X!='()1!H7!H;.)).+0,>!#-7<8;7!+H9')(,7)<4!+,!,-+,!,./7!'@!,-7.;!)7+;0.03!,'!H7!.0,;'1(E.03!,-.9!9'!,-+,!.,89!
B+;,!'@!,-7!B(cc)7F!,'!.0,;'1(E7 !.,!)+,7;!977/9!E;+c<!,'!/7 !

# # "#P%!2!0771!,'!H7!;7/.0171>!M'!(017;3;+1!+01!+))!,-7!=+<!,-;'(3-!'(;!E+;77;>!O7!0771!,'!E'0,.0(+))<4!E'0,. 0(+))<!H7!,79,.03!,-7!
H'(01+;.79!'0!=-+,!=7!*0'=!+H '(,!-'=!B+.0!+@@7E,9!B7'B)7!

# # "#LR%!2,89!9*.))9!,'!)7+;0!+01!17:7)'B!+01!.0,73;+,74!+,!H+97!)7:7)9!E+0!H7!.0,;'1(E714!H(,!2!1'08,!977!,-7!E'0E7B,!,-+,!<'(!E+0!-+:7!
7:7;<,-.03!1'07!+,!+0!(017;3;+1(+,7! )7:7)>!M'!2!1'!977!,-+,!.,89!9'/7=-7;7!9(H97N(70,>!O-7,-7;!.,89!+,!B'9,!3;+1(+,7!)7:7)>!
O-7,- 7;!.,89!9(H97N(70,!E'(;979!

>AB#C#>1&%33#A5/'-,+1(/5#B&+(5(5?
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GRIFFITH UNIVERSITY HUMAN RESEARCH ETHICS COMMITTEE 
 
                                                   24- Apr - 2014  
 
 
Dear Professor Sterling  
 
I write further to the additional information provided in relation 
to the conditional approval granted to your application for ethical 
clearance for your project "PR: Physiotherapist led stress 
inoculation intervention integrated with exercise for acute whiplash 
injury" (GU Ref No: AHS/14/14/HREC).  
 
This is to  confirm receipt of the remaining required information, 
assurances or amendments to this protocol.  
 
 
 
Consequently, I reconfirm my earlier advice that you are authorised 
to immediately commence this research on this basis.  
 
The standard conditions of appro val attached to our previous 
correspondence about this protocol continue to apply.  
 
Regards  
 
 
 
Rick Williams  
Manager, Research Ethics  
Office for Research  
Bray Centre,  N54 Room 0.15 Nathan Campus  
Griffith University  
ph: 07 3735 4375  
fax: 07 373 57994  
email: rick.williams@griffith.edu.au  
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