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C%+2#8/S!%+!/&JS!EFF\! YQ! GZ! C5! B! b#( 7@C! 9B! -a !" ! G! Y! b#!

P/$#j%8'1S!%+!/&JS!G\\E! GR! Z! C5a!G! U! b#( 7@C! B; ! -a !Ca!" ! G! Y! r%.!

P/8/0$S!%+!/&JS!EFF\! GYZ! Y! G! K! @C! 9B! -a !Ca!" ! G! Q! r%.!

P'%<.</S!%+!/&JS!G\\[ ! EH! H! G! K! @C! 9B! " ! Q! \ ! b#!

;16#&+%(S!%+!/&JS!G\\\ ! QH! E! C5a!G! U! "'L%$! 9B! -a !" ! Q! \ ! b#!

;6/3D%!y !;163'%*%3S!EFGE!! E[! H! C5a!G! K! @C! _+6%3! -a !" ! Q! H! r%.!

;6/3D%S!%+!/&JS!EFFG! G\! H! C5a!G! K! @C! _+6%3! -a !Ca!" ! Q! H! r%.!

;+/<<S!%+!/&JS!EFFE! EF! GE! C5! K! @C! 9B! - ! G! G! r%.!

5//&S!%+!/&JS!G\\Q! E[! R! Ga!E! U! "'L%$! 9B! -a !Ca!" ! Y! R! b#!

k'1+#3S!%+!/&JS!EFFR! H[! B! C5a!E! U! @C! BM! -a!Ca!" ! E! Y! b#!

^%+c%&.S!%+!/&JS!EFFH! YF! GE! G! K! @C! 9B! -a !" ! G! Q! b#!

r'DS!%+!/&JS!EFF[! \Y! Z! C5a!G! U! "'L%$! _+6%3! -a !C! Q! Z! r%.!
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! 9=F=P=9!J#+$')'I')A!M+2/A$#$!
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Z!<#(+6!]6!x!7FJFES!\Ri !?K!x!7FJF\S!FJFZS!D!x!FJZE`!:#&&#>70D.J!!
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%::%1+!3%</'(%$!.')(':'1/(+ !>6%(!/&&!:'8%!1#<D#(%(+.!>%3%!'(1&0$%$!'( !/ !
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:/4"&+)ATN)=*?#/2$L,*2$*-$2"#$#--#G2$/.Q#/$*-$0,,$/2>+.#/$)#0/>?.CN$L0.C$02$L*/2J

2?#02)#C2) )

Standardised Difference in Means
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-1.0 -0.5 0.0 0.5 1.0 1.5

Appelbaum
Bell
Brus
Fries
Frost
Hill
Hopman-Rock & Westhoff
Hughes
Keefe (1990)
Keefe (2004)
Kirwan
Kovar
Kraaimaat
Laforest
Lorig (1985)
Lorig (1986)
Lorig (2004)
Martire
Parker (1988)
Parker (1995)
Radojevic
Sharpe
Victor
Yip
Summary

B#"3C)M.5+) B#.03.&3/(+3)*/77+&+0,+)/0)F+.0() B#.03.&3)J&&%&)
NDD%&*/0<S!%+!/&J!]G\HH`! FJRR[! FJYH[!
A%&&S!%+!/&J!]G\\H`! 7FJFFY! FJG[H!
A30.S!%+!/&J!]G\\H`! 7FJEQ\! FJE[[!
=3'%.S!%+!/&J!]G\\[`! FJEFH! FJF[G!
=3#.+!]EFFR`! FJGY\! FJYGG!
@'&&S!%+!/&J!]EFFG`! FJGGG! FJERE!
@#D</(7P#12!y!^%.+6#::!]EFFF`! FJERQ! FJEGZ!
@0)6%.S!%+!/&J!]EFFY`! FJGHZ! FJG\R!
M%%:%S!%+!/&J!]G\\F`! FJE\E! FJERQ!
M%%:%S!%+!/&J!]EFFY!̀ FJR\[! FJQQE!
M'3>/(S!%+!/&J!]EFFR`! FJGHR! FJEZZ!
M#8/3S!%+!/&J!]G\\E`! FJZZQ! FJEGY!
M3//'<//+S!%+!/&J!]G\\R`! 7FJGHY! FJQFH!
X/:#3%.+S!%+!/&J!]EFFH`! FJQEZ! FJEF\!
X#3')S!%+!/&J!]G\HR`! FJYQF! FJGR[!
X#3')S!%+!/&J!]G\HZ`! FJEHE! FJEZ\!
X#3')S!%+!/&J!]EFFY!̀ FJFRY! FJFZH!
"/3+'3%S!%+!/&J!]EFF[`! FJGGE! FJG[Q!
C/32%3S!%+!/&J!]G\HH`! FJQ[R! FJEZ[!
C/32%3S!%+!/&J!]G\\R`! 7FJYH\! FJEGZ!
P/$#j%8'1S!%+!/&J!]G\\E`! 7FJGZ[! FJQ[E!
;6/3D%S!%+!/&J!]EFFG`! FJGR\! FJQE\!
k'1+#3S!%+!/&J!]EFFR`! FJGE[! FJG[G!
r'DS!%+!/&J!]EFF[ !̀ FJR\\! FJGRE!
8H8!6)<./0)<%(##&+.#5+0#) \T=]=) \T\RA)
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B#"3C)M.5+) B#.03.&3/(+3)*/77+&+0,+)/0)F+.0() B#.03.&3)J&&%&)
A/3&#>S!%+!/&J!]EFFF`! FJGEZ! FJGYH!
A%3)%S!%+!/&J!]EFFY`! FJHEF! FJQYE!
A&'L%(S!%+!/&J!]EFFY`! FJEH[! FJQZE!
A0.c%>'1cS!%+!/&J!]EFFZ`! FJF[H! FJFHG!
?3#++,S!%+!/&J!]EFF\`! 7FJFYZ! FJGZE!
98%3.S!%+!/&J!]EFFE`! 7FJF\Q! FJEZG!
U#%DD'()%3S!%+!/&J!]EFF\`! FJQYH! FJF[Q!
@/<<#($!/($!=3%%</(!]EFFG`! FJFH[! FJGHE!
@/<<#($S!%+!/&J!]G\\\`! FJFYQ! FJQYH!
@%0+.S!%+!/&J!]EFFR`! FJGYR! FJGEE!
@#D</(7P#12!/($!^%.+6#::!]EFFF`! FJEGR! FJEGR!
@0)6%.S!%+!/&J!]EFFY`! FJEZR! FJEGE!
M'3>/(S!%+!/&J!]EFFR`! FJEFQ! FJEZH!
M3//'<//+S!%+!/&J!]G\\R`! FJGEF! FJQF[!
X'($3#+6S!%+!/&J!]G\\[`! FJYG[! FJEQ[!
X#3')S!%+!/&J!]G\H\`! FJGRH! FJFHQ!
X#3')S!%+!/&J!]G\\\`! 7FJFEG! FJFZZ!
"/3+'3%S!%+!/&J!]EFF[`! FJE[F! FJG[Q!
"/.'%3#S!%+!/&J!]EFF[`! FJRY\! FJEYY!
"/cc01/S!%+!/&J!]EFFY`! FJGYG! FJGZQ!
b%0*%3)%3S!%+!/&J!]G\\Q`! FJGEZ! FJQ\[!
b0• %cS!%+!/&J!]EFFZ!/`! FJ[H[! FJEQQ!
b0• %cS!%+!/&J!]EFFZ!*`! FJ[R\! FJQGZ!
C/32%3S!%+!/&J!]G\\R`! FJEFR! FJEEY!
P/$#j%8'1S!%+!/&J!]G\\E`! FJQQE! FJQ[Y!
P/8/0$S!%+!/&J!]EFF\`! FJEGQ! FJGGE!
;6/3D%S!%+!/&J!]EFFG`! 7FJEFR! FJQQF!
5//&S!%+!/&J!]G\\Q`! FJG[Y! FJEZZ!
r'DS!%+!/&J!]EFF[`! FJYYQ! FJGRF!
8H8!6)<./0)^)V)5%0#$( ) \TA\=) \T\I] )
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Standardised Difference in Means
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Barlow
Berge
Blixen
Buszewicz
Crotty
Evers
Goeppinger
Hammond & Freeman
Hammond
Heuts
Hopman-Rock & Westhoff
Hughes
Kirwan
Kraaimaat
Lindroth
Lorig (1989b)
Lorig (1999b)
Martire
Masiero
Mazzuca
Neuberger
Nu–ez (a)
Nu–ez (b)
Parker (1995)
Radojevic
Ravaud
Sharpe
Taal
Yip
Summary
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Standardised Difference in Means
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-0.8 -0.6 -0.4 -0.2 0.0 0.2 0.4 0.6 0.8

Brus
Buszewicz
Evers
Hammond & Freeman
Helliwell
Heuts
Kirwan
Lindroth
Lorig (2004)

Mazzuca
Parker (1988)

Taal
Victor
Summary

B#"3C)M.5+) B#.03.&3/(+3)*/77+&+0,+)/0)F+.0() B#.03.&3)J&&%&)
A30.S!%+!/&J!]G\\H`! FJFFF! FJEHZ!
A0.c%>'1cS!%+!/&J!]EFFZ`! FJGFQ! FJFHY!
98%3.S!%+!/&J!]EFFE`! 7FJFGZ! FJEZF!
@/<<#($!/($!=3%%</(!]EFFG`! FJQFG! FJGHG!
@%&&'>%&&S!%+!/&J!]G\\\`! FJQYQ! FJEYZ!
@%0+.S!%+!/&J!]EFFR`! FJE[[! FJGEE!
M'3>/(S!%+!/&J!]EFFR`! FJFQ\! FJEHF!
X'($3#+6S!%+!/&J!]G\\[`! FJQ\\! FJEQZ!
X#3')S!%+!/&J!]EFFY`! 7FJFRQ! FJF[G!
"/cc01/S!%+!/&J!]EFFY`! 7FJFY[! FJGZQ!
C/32%3S!%+!/&J!]G\HH`! 7FJGRG! FJEZR!
5//&S!%+!/&J!]G\\Q`! 7FJGQR! FJEZZ!
k'1+#3S!%+!/&J!]EFFR`! FJFF\! FJGHG!
8H8!6)<./0)_)V)5%0#$( ) \T\`= ) \T\NN)
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FJ[Q\!
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FJGG[!
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7FJEEZS!FJGHY!
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FJQFH!

FJEFQ!
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FJGE\!

FJFZZ!

FJGHH!

7FJQFES!FJYQQ!

FJ[E[!

7FJQ[Q!

FJEHQ!
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( !

7FJEQF!

FJGGY!

7FJYRES7FJFF[!

FJFYY!

7FJFQ\!

FJGFG!

7FJEQZS!FJGR\!

FJ[FF!

7FJF[H!

FJEFF!
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(#!$/+/!
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(#!$/+/!
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FJEQH!

FJRF[!

7FJ[RZS!GJEQQ!

FJZQ\!
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(#!$/+/!

(#!$/+/!
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7FJFF[!

FJFFR!

7FJFFQS!FJFGZ!

FJGZ[!

7FJFF[!

FJFF\!

7FJFERS!FJFGE!

FJYHQ!

7FJFFH!

FJFGF!

7FJFEHS!FJFGE!

FJYEQ!

?_ 7
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FJGEY!

FJGFH!

7FJFHHS!FJQQR!

FJERG!

FJGQG!

FJFHG!

7FJFE[S!FJEH\!

FJGFR!

7FJGQF!

FJGYH!

7FJYEFS!7JGZF!

FJQHF!
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FJEQF!
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FJGYZ!
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FJGQ[!
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FJEGG!

FJFFFYS!FJHEH!

FJFR!

FJFYY!
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FJEFF!
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FJYHY!
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7FJY\ES!FJQFE!
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\Ri !?K!
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7FJF\\!

FJEY\!

7FJRHZS!FJQHH!

FJZ\G!

FJFGG!

FJGZZ!

7FJFFES!FJFGE!

FJ\YZ!

FJ[GF!

FJEF\!

7FJYHHS!FJQQE!

FJ[GF!
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( !

FJFG!

FJFFZ!

FJFFGS!FJFQ!

FJFQE!

FJFFR!

FJFFY!

7FJQGQS!FJQQZ!

FJGHZ!

7FJFFQ!

FJFF[!

7FJFGZS!FJFGF!

FJZZG!
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!
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?K!x!FJFHS!FJEG`!/($ !/+!e!Z!<#(+6!:#&&#>70D!]6!!x!FJF\S!\Ri !?K!x!FJFES!FJGZ`J!9::%1+!
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!

B('8/3'/*&%!<%+/73%)3%..'#(.!#:!'(+%38%(+'#(!$03/+'#(S!$%&'8%3,!.#031%S!)3#0D!8.J!
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!"#$%&) B#.03.&3/(+3)*/77+&+0,+)/0)F+.0() B#.03.&3)J&&%&)
NDD%&*/0<S!%+!/&J!]G\HH`! FJYRF! FJY[[!
N3(#&$!/($!=/0&2(%3!]EFGF`! FJQHF! FJE[H!
A%&&S!%+!/&J!]G\\H`! FJFYF! FJG[H!
A30.S!%+!/&J!]G\\H`! FJFFF! FJE[Z!
?3#(/(S!%+!/&J!]G\\[`! FJGHG! FJGRE!
=3'%.S!%+!/&J!]G\\[`! FJG\H! FJF[G!
=3#.+!]EFFR`! FJ[F[! FJY\F!
U/&&/)6%3S!%+!/&J!]G\\[`! FJFZ\! FJG[E!
@%&&'>%&&S!%+!/&J!]G\\\`! 7FJGQY! FJEQY!
@#D</(7P#12!/($!^%.+6#::!]EFFF`! FJF\Q! FJEGY!
@0)6%.S!%+!/&J!]EFFY`! FJFYZ! FJG\R!
M%%:%S!%+!/&J!]G\\F`! FJFFF! FJERE!
M'3>/(S!%+!/&J!]EFFR`! FJF[[! FJE[E!
M#8/3S!%+!/&J!]G\\E`! FJ[RF! FJEGZ!
M3//'<//+S!%+!/&J!]G\\R`! FJEYG! FJQFH!
X/:#3%.+S!%+!/&J!]EFFH`! FJGRF! FJEFH!
X#3')S!%+!/&J!]G\HZ`! 7FJEHG! FJEZ\!
X#3')S!%+!/&J!]G\HR`! FJGEH! FJGRZ!
X#3')S!%+!/&J!]EFFY`! FJG[H! FJFZH!
"/3+'3%S!%+!/&J!]EFF[`! FJF[H! FJG[Q!
C/32%3S!%+!/&J!]G\HH`! FJGF\! FJEZR!
C/32%3S!%+!/&J!]G\\R`! 7FJY[H! FJEGZ!
C%+%3.#(S!%+!/&J!]G\\Q`! FJEHG! FJEGE!
C%+2#8/S!%+!/&J!]EFF\`! FJFHQ! FJEGZ!
P/$#j%8'1S!%+!/&J!]G\\E`! FJGY\! FJQ[E!
;16#&+%(S!%+!/&J!]G\\\`! GJHQY! FJE\F!
;6/3D%!/($!;163'%*%3!]'(!D3%..`! FJ[HG! FJEHH!
;6/3D%S!%+!/&J!]EFFG`! FJQQZ! FJQQG!
;+/<<S!%+!/&J!]EFFE`! FJRFG! FJQEG!
k'1+#3S!%+!/&J!]EFFR!̀ 7FJFGG! FJG[E!
r'DS!%+!/&J!]EFF[`! FJGGF! FJGYH!
8H8!6)3/(.9/-/#C)<%(##&+.#5+0#) \T=[A) \T\RN)
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Standardised Difference in Means
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Appelbaum
Arnold & Faulkner
Bell
Brus
Cronan
Fries
Frost
Gallagher
Helliwell
Hopman-Rock & Westhoff
Hughes
Keefe
Kirwan
Kovar
Kraaimaat
Laforest
Lorig (1986)
Lorig (1985)
Lorig (2004)
Martire
Parker
Parker
Peterson
Petkova
Radojevic
Scholten
Sharpe & Schrieber
Sharpe
Stamm
Victor
Yip
Summary
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A/3&#>S!%+!/&J!]EFFF`! 7FJF\Y! FJGYH!
A%3)%S!%+!/&J!]EFFY`! FJRE[! FJQQR!
A&'L%(S!%+!/&J!]EFFY`! FJFRG! FJQZF!
A0.c%>'1cS!%+!/&J!]EFFZ`! FJFE\! FJFHR!
?3#++,S!%+!/&J!]EFF\`! FJF[Y! FJGZE!
98%3.S!%+!/&J!]EFFE`! ! 7FJEGF! FJEZG!
U%3*%3S!%+!/&J!]G\H[`! 7FJQQQ! FJYQ[!
U'3/0$%+7X%!s0'(+3%1S!%+!/&J!]EFF[`! FJGGH! FJGQ\!
U#%DD'()%3S!%+!/&J!]EFF\ !̀ FJE[F! FJF[Q!
@/<<#($!/($!=3%%</(!]EFFG`! FJFFQ! FJGHE!
@/<<#($S!%+!/&J!]G\\\`! 7FJFYG! FJQYH!
@/(..#(S!%+!/&J!]EFGF`! FJGYF! FJGHH!
@%0+.S!%+!/&J!]EFFR`! FJGZ\! FJGEG!
@#D</(7P#12!/($!^%.+6#::!]EFFF`! FJGFR! FJEGY!
@0)6%.S!%+!/&J!]EFFY`! FJF\E! FJEGG!
M'3>/(S!%+!/&J!]EFFR`! 7FJGEF! FJE[H!
M3//'<//+S!%+!/&J!]G\\R`! 7FJFQF! FJQF[!
X'($3#+6S!%+!/&J!]G\\[`! FJRG[! FJEQH!
X#3')S!%+!/&J!]G\H\`! FJFHZ! FJFHQ!
X#3')S!%+!/&J!]G\\\`! FJGRE! FJFZZ!
"/3+'3%S!%+!/&J!]EFF[`! FJGGQ! FJG[Q!
"/.'%3#S!%+!/&J!]EFF[`! FJ[H[! FJEYH!
"/cc01/S!%+!/&J!]EFFY`! 7FJFEH! FJGZE!
b0• %cS!%+!/&J!]EFFZ!/`! FJQHQ! FJEE[!
b0• %cS!%+!/&J!]EFFZ!*`! FJRHZ! FJQGE!
C/32%3S!%+!/&J!]G\\R`! FJQGR! FJEQZ!
P/$#j%8'1S!%+!/&J!]G\\E`! FJGZY! FJQ[E!
P/8/0$S!%+!/&J!]EFF\`! FJFGF! FJGGG!
;16#&+%(S!%+!/&J!]G\\\`! FJ\Z[! FJERH!
;6/3D%!/($!;163'%*%3!]'(!D3%..`! FJYEG! FJEHG!
;6/3D%S!%+!/&J!]EFFG`! FJGY[! FJQE\!
5//&S!%+!/&J!]G\\Q`! FJQHE! FJEZH!
^%+c%&.S!%+!/&J!]EFFH`! FJG\E! FJEGR!
r'DS!%+!/&J!]EFF[`! FJF[[! FJGYH!
8H8!6)3/(.9/-/#C)^)V)5%0#$() \T=N)̀ \T\II )
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Barlow
Berge
Blixen
Buszewicz
Crotty
Evers
Gerber
Giraudet-Le Quintrec
Goeppinger
Hammond & Freeman
Hammond
Hansson
Heuts
Hopman-Rock & Westhoff
Hughes
Kirwan
Kraaimaat
Lindroth
Lorig (1989)
Lorig (1999)
Martire
Masiero
Mazzuca
Nu–ez (a)
Nu–ez (b)
Parker
Radojevic
Ravaud
Scholten
Sharpe & Schrieber
Sharpe
Taal
Wetzels
Yip
Summary
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Brus
Buszewicz
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Evers
Gallagher
Giraudet-Le Quintrec
Hammond & Freeman
Helliwell
Heuts
Kirwan
Lindroth
Lorig (2004)

Mazzuca
Parker
Scholten
Taal
Victor
Summary
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A30.S!%+!/&J!]G\\H`! 7FJEFF! FJEHE!
A0.c%>'1cS!%+!/&J!]EFFZ`! FJFQF! FJFH[!
?3#(/(S!%+!/&J!]G\\[`! FJGFE! FJGRG!
98%3.S!%+!/&J!]EFFE`! 7FJGHQ! FJEZG!
U/&&/)6%3S!%+!/&J!]G\\[`! FJFFF! FJG[E!
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[#1+#$+%+/.!C#,!4326*!/3!$&!-1&,&6/!+6!#%%!*#/#!,&1+&,!431!-#1/+=+-#6/!E:!#%%3C+65!431!

C+/0+6A-&1,36!+6>&,/+5#/+36!34!/0&!&44&=/,!34!=0#65&,!+6!36&!>#1+#$%&!36!=0#65&,!+6!

#63/0&1(!?&+/0&1!+<-#+1<&6/:!=356+/+36,:!631!&<3/+36,!#%36&!C&1&!,+56+4+=#6/%.!

-1&*+=/+>&!34!#=/+>+/.!+6!-#1/+=+-#6/!E(!W3C&>&1:!#%%!4+>&!<3*&%,!C&1&!,+56+4+=#6/%.!

-1&*+=/+>&!34!-#1/+=+-#/+36(!;8" !=36,/12=/,!-1&*+=/&*!ME\!<31&!>#1+#6=&!+6!

-#1/+=+-#/+36!#6*!&<3/+36!E)\ !<31&!>#1+#6=&!+6!-#1/+=+-#/+36!/0#6!789!=36,/12=/,!

H+(&(!+<-#+1<&6/!#6*!#=/+>+/.K!#%36&(!!

!

813,,A=311&%#/+36,!34!#=/+>+/.A1&%#/&*!<3*&%!=3<-36&6/,!,03C&*!/0#/!=0#65&,!+6!

+<-#+1<&6/!#6*!,&%4A&44+=#=.!/3C#1*,!#=/+>+/.!C&1&!=36=211&6/!C+/0!=0#65&,!+6!

32/=3<&!&B-&=/#6=+&,!#$32/!#=/+>+/.(!"0+,!4+6*+65!,2--31/, !/0&!-13-3,#%!/0#/!

+<-#+1<&6/!#6*!=356+/+36,!C32%*!$&!*+1&=/%.!1&%#/&*!C+/0+6!#6!+6/&51#/&*!789!T!;8" !

<3*&%(!80#65&,!+6!$3/0!<33* !#6*!*&-1&,,+36!43%%3C&*!=0#65&,!+6!#=/+>+/.:!C0+%&!

=0#65&,!+6!#6B+&/.!-1&=&*&*!=0#65&, !+6!#=/+>+/.(!"0+,!,2--31/, !/0&!+*&#!/0#/!&<3/+36,!

=32%*!$&!1&%#/&*!/3!$&0#>+321!+6!/0&!431<!34!4&&*$#=D!43%%3C+65!$&0#>+321!#6*!#,!

4#=/31,!/0#/!1&%#/&!/3!42/21&!$&0#>+321(!813,,A=311&%#/+36,!34!-#1/+=+-#/+36A1&%#/&*!

<3*&%!=3<-36&6/,!,03C&*!/0#/!=0#65&,!+6!+<-#+1<&6/:!,&%4A&44+=#=.!/3C#1*,!

-#1/+=+-#/+36:!32/=3<&!&B-&=/#6=+&,!#$32/!-#1/+=+-#/+36:!<33*: !#6*!*&-1&,,+36!C&1&!

=36=211&6/!C+/0!=0#65&,!+6!-#1/+=+-#/+36(!80#65&,!+6!,&%4A&44+=#=.!/3C#1*,!

-#1/+=+-#/+36!C&1&!#%,3!=36=211&6/!C+/0!=0#65&,!+6!32/=3<&!&B-&=/#6=+&,!#$32/!

-#1/+=+-#/+36(!80#65&,!+6!#=/+>+/.!43%%3C&*!=0#65&,!+6!-#1/+=+-#/+36:!32/=3<&!

&B-&=/#6=+&,!#$32/!-#1/+=+-#/+36:!#6*!#6B+&/.:!$2/!-1&=&*&*!=0#65&,!+6!<33* !#6*!

*&-1&,,+36(!"0&1&431&:!=356+/+36,!#6*!&<3/+36,!C&1&!4326*!/3!0#>&!,+<+%#1!/&<-31#%!

31*&1+65!+6!1&%#/+36!/3!$3/0!#=/+>+/.!#6*!-#1/+=+-#/+36!+6!/0+,!+6*+>+*2#%(!

!

"35&/0&1:!+<-#+1<&6/!#6*!#=/+>+/.!C&1&!-1&*+=/+>&!34!-#1/+=+-#/+36(!W3C&>&1:!#=/+>+/.!

C#,!63/!#!,+56+4+=#6/!-1&*+=/31!34!-#1/+=+-#/+36!C0&6!+<-#+1<&6/!C#,!/#D&6!+6/3!

#==326/(!Z#1/+=+-#/+36A1&%#/&*!,&%4A&44+=#=.!#6*!32/=3<&!&B-&=/#6=+&,!#%,3!-1&*+=/&*!

-#1/+=+-#/+36(!]+/0+6!/0&!+6/&51#/&*!789!T!&<3/+36!<3*&%:!<33* !C#,!/0&!,/1365&,/!

-1&*+=/31!34!-#1/+=+-#/+36:!43%%3C&*!$. !+<-#+1<&6/(!"0&1&431&:!+<-#+1<&6/:!



 

!$! #

=356+/+36,:!#6*!<33* !-1&*+=/&*!-#1/+=+-#/+36:!C+/0!<3*&%,!+6=%2*+65!=356+/+36,!

&B-%#+6+65!/0&!51&#/&,/!#<326/!34!>#1+#6=&!+6!/0+,!+6*+>+*2#%^,!-#1/+=+-#/+36!,=31&,(!

!

?3!<3*&%!/&,/&*!+6!/0&!-1&,&6/!,/2*. !C#,!-1&*+=/+>&!34!#=/+>+/.(!"0+,!4+6*+65!<#.: !+6!

-#1/:!$&!*2&!/3!/0&!C#. !/0#/!#=/+>+/.!C#,!<&#,21&*(!Z1&>+32,!,/2*+&,!0#>&!4326*!

=356+/+>&!<3*&%,!/3!$&!$&//&1!#/!-1&*+=/+65!>#1+#$%&,!<&#,21&*!$. !,&%4A1&-31/!/0#6!

/03,&!<&#,21&*!3$V&=/+>&%.!$3/0!+6!+6*+>+*2#%,!HW3$$,:!&/!#%(:!IJEM@!_2+66:!`306,/36:!

#6*!`306,/36:!IJEMK!#6*!+6!5132-,!HS+B36:!&/!#%(:!IJEI@!R=N#=0#6:!8366&1:!"#.%31:!

#6*!a#C/36:!IJEEK(!76!4#=/:!<&/#A#6#%./+=!4+6*+65,!,255&,/!/0#/!/0&!"0&31.!34!

Z%#66&*!U&0#>+321!HOVb&6:!EPPEK!&B-%#+6,!<31&!/0#6!*32$%&!/0&!>#1+#6=&!+6!,&%4A

1&-31/&*!#=/+>+/.!/0#6!+6!3$V&=/+>&%.!<&#,21&*!#=/+>+/.!HR=N#=0#6:!&/!#%(:!IJEEK(!

O63/0&1!+,,2&!-&1/#+6+65!/3!<&#,21&<&6/!/0#/!<#. !0#>&!#44&=/&*!/0&!-1&,&6/!4+6*+65,!

+,!/0#/!34!=356+/+36A$&0#>+321!=311&,-36*&6=&(!O=/+>+/.A1&%#/&*!=356+/+36,!C&1&!

<&#,21&*!+6!1&%#/+36!/3!C#%D+65!$&0#>+321:!C0+%&!#=/+>+/.!+/,&%4!C#,!<&#,21&*!

3$V&=/+>&%.!$. !#==&%&13<&/&1(!OVb&6!#6*!9+,0$&+6!HEPGGK!,/#/&!/0#/!$3/0!=356+/+36,!

#6*!$&0#>+321,!0#>&!#!/#15&/!&%&<&6/!#6*!#6!#=/+36!&%&<&6/!#6*!=356+/+36,!=#6!36%.!

&44&=/+>&%.!-1&*+=/!$&0#>+321,!C0&6!/0&,&!&%&<&6/,!=311&,-36*!=%3,&%.(!"0&+1!1&>+&C!

4326*!/0#/!C0&6!6&+/0&1!&%&<&6/!=311&,-36*,:!=356+/+36,!>&1.!1#1&%.!-1&*+=/!

$&0#>+321!#/!#%%(!]0&6 !36%.!36&!&%&<&6/!=311&,-36*,:!/0&!=366&=/+36!$&/C&&6!

=356+/+36,!#6*!$&0#>+321!+,!261&%+#$%&!31!C&#D:!$2/!C0&6!$3/0!=311&,-36*!=%3,&%.:!

=356+/+36,!&B-%#+6!2- !/3!IJ\ !<31&!>#1+#6=&!+6!$&0#>+321!HOVb&6!#6*!9+,0$&+6:!EPGG@!

`#==#1*:!c+65:!Z3<#b#%:!EPGGK(!76!/0&!-1&,&6/!,/2*.: !/0&!/#15&/!&%&<&6/!C#,!63/!

*&4+6&*@!/0&!+6*+>+*2#%!C#,!#,D&*!#$32/!C#%D+65!+6!5&6&1#%:!1#/0&1!/0#6!C#%D+65!36!#!

/1&#*<+%%!31!+6!/0&+1!6&+50$321033*(!921/0&1:!/0&!=356+/+>&!&6/+/.^,!#=/+36!&%&<&6/!

H+(&(!C#%D+65K!36%.!1&4&11&*!/3!36&!-3,,+$%&!&%&<&6/!34!/0&!$&0#>+321#%!&6/+/.^,!#=/+36!

&%&<&6/!H+(&(!3$V&=/+>&%.!<&#,21&*!#=/+>+/.K(!"0&1&431&:!<&#,21&,!34!/0&!=356+/+>&!#6*!

$&0#>+321#%!&6/+/+&,!34!#=/+>+/.!=311&,-36*&*!C&#D%.!+6!/0&!-1&,&6/!,/2*.: !C0+=0!

=32%*!0#>&!%&*!/3!#!C&#D&1!&,/+<#/&!34!/0&!1&%#/+36,0+-!$&/C&&6!#=/+>+/.A1&%#/&*!

=356+/+36,!#6*!#=/+>+/.!/0#6!<#. !&B+,/!+6!1&#%+/.(!R&#,21&,!34!-#1/+=+-#/+36A1&%#/&*!

=356+/+>&!#6*!$&0#>+321#%!&6/+/+&,!C&1&!<31&!=%3,&%.!1&%#/&*:!C+/0!/0&!#=/+36!&%&<&6/!

431!$3/0!$&+65!d,3=+#%+,+65^(!"0+,!=%3,&1!=311&,-36*&6=&!$&/C&&6!-#1/+=+-#/+36A



 

!$' #

1&%#/&*!=356+/+>&!#6*!$&0#>+321#%!&6/+/+&,!<+50/!&B-%#+6!/0&!+6=1&#,&*!-1&*+=/+>&!

>#%+*+/.!34!=356+/+36,!36!-#1/+=+-#/+36!=3<-#1&*!C+/0!=356+/+36,!36!#=/+>+/.(!

!

"0&!*+44&1&6=&,!$&/C&&6!-21&%.!-,.=03%35+=#%!<3*&%,!#6*!/0&!+6/&51#/&*!<3*&%,!#1&!

>&1.!,<#%%:!C0+%&!-,.=03%35+=#%!<3*&%,!&B-%#+6&*!<2=0!<31&!>#1+#6=&!+6!

-#1/+=+-#/+36!/0#6!789!=36,/12=/,!#%36&(!"03,&!-1&*+=/+65!/0&!%#15&,/!-13-31/+36!34!/0&!

>#1+#6=&!+6!-#1/+=+-#/+36!+6!-#1/+=+-#6/!E!C&1&!<3*&%,!+6>3%>+65!=356+/+36,!H+(&(!;8" !

=36,/12=/,!#%36&!#6*!/0&!+6/&51#/&*!789!T!;8" !<3*&%K(!"0#/!=356+/+36,!&B-%#+6&*!

<31&!>#1+#6=&!+6!-#1/+=+-#/+36!/0#6!&<3/+36,!&B-%#+6&*!<#. !,+<-%. !,255&,/!/0#/!

=356+/+36,!#1&!<31&!=%3,&%.!1&%#/&*!/3!-#1/+=+-#/+36!/0#6!&<3/+36,!#1&:!$2/!/0+,!

4+6*+65!<+50/!#%,3!%&6*!,2--31/ !/3!/0&!/0&31.!/0#/!&<3/+36!<&*+#/&,!31!<3*&1#/&,!

=356+/+36,!/3!#44&=/!$&0#>+321!H;=0C#1b:!IJJJK(!74!&<3/+36,!*3!+6/&1#=/!C+/0!

=356+/+36,:!+/!+,!-3,,+$%&!#!<31&!=3<-%&B!<3*&%!/0#/!-%#=&,!=356+/+36,!#,!*+1&=/!

-1&*+=/31,!#6*!&<3/+36,!#,!+6*+1&=/!-1&*+=/31,!34!$&0#>+321!<+50/!&B-%#+6!<31&!

>#1+#6=&!+6!$&0#>+321!/0#6!=356+/+36,!31!&<3/+36,!#%36&(!"0&,&!4+6*+65,!%&6*!,3<&!

,2--31/ !/3!/0&!+6/&51#/+36!34!-,.=03%35+=#%!<3*&%,!#6*!/0&!789:!C+/0!,3<&!=#>&#/,(!

76!-#1/+=2%#1:!63!<3*&%!-1&*+=/&*!#=/+>+/.!#6*!#=/+>+/.!*+*!63/!-1&*+=/!-#1/+=+-#/+36(!

92/21&!1&,&#1=0!<+50/!,&&D!/3!*&/&1<+6&!C0&/0&1!/0+,!+,!1&%#/&*!/3!/0&!<&#,21&<&6/!

34!#=/+>+/.:!/0&!=311&,-36*&6=&!$&/C&&6!#=/+>+/.A1&%#/&*!=356+/+36,!#6*!$&0#>+321!

<&#,21&,:!31!/0&!-&1,36#%!,#%+&6=&!34!#=/+>+/.!&65#5&<&6/!+6!#6!+6*+>+*2#%(! !



 

!$( #

535( 6"#7$8$9":7(; (<'=0&7=((

!

!"!"B%X'*3)+94+5'%>4/4+*4+3*%

%

Z#1/+=+-#6/!I !C#,!#!)' !.&#1!3%*!<#%&!C+/0!3,/&3#1/01+/+,!34!/0&!0+-(!"0+,!-#1/+=+-#6/!

1&-31/&*!/0#/!-#+6:!V3+6/!,/+446&,,:!#6*!4#/+52&!C&1&!/0&+1!<3,/ !-13<+6&6/!,.<-/3<, !

#44&=/+65!O(!_2&,/+36,!#$32/!;NO!#6*!QNO!C&1&!,-&=+4+=#%%.!#$32/!/0&,&!,.<-/3<, !

+6!/0+, !-#1/+=+-#6/^,!,21>&.(!

!

8136$#=0^,!#%-0#!+6*+=#/&*!/0#/!/0&!-#+6!#6*!V3+6/!,/+446&,,!=3<-36&6/,!34!7!C&1&!

6&5#/+>&%.!#,,3=+#/&*!+6!/0+,!+6*+>+*2#%!He!f !AJ(IIK!#6*!C&1&!/0&1&431&!+6=%2*&*!+6!

#6#%.,&,!#,!/C3!,&-#1#/&!<&#,21&,!34!+<-#+1<&6/(!R&#,21&,!34!;NO!He!f !J(PIK:!QNO!

He!f !J()EK:!;NZ!He!f !J(F'K:!#6B+&/.!He!f !J(F'K:!*&-1&,,+36!He!f !J(FEK:!#6*!<33* !He!f !

J(GMK!0#*!#==&-/#$%&!/3!0+50!+6/&16#%!1&%+#$+%+/.(!"#$%&!'(F !,03C, !&+/0&1!

<&#6H,/#6*#1*!*&>+#/+36K!31!<&*+#6H1#65&K!,=31&,:!*&-&6*+65!36!631<#%+/.:!431!&#=0!

#6*!/0&!%#5!#--%+&*!&#=0!>#1+#$%&!*21+65!/0&!-1&C0+/&6+65!-13=&,,(!



 

!$) #

"#$%&!'(F%Y'/- %Z*4/-7/)7%7'5+/4+,-[/ %,) %@'7+/-%Z)/-('[ R%*3,)' %/-7 %0/(%/990+'7%4,%

'/38 %5/)+/R0'%:),@%A/)4+3+9/-4%\ %

!

%

C,4'D%/ %F%@'/-Z*4/-7/)7 %7'5+/4+,-[H%R%F%@'7+/-Z)/-('[H %C,-' %F%-, %*+(-+:+3/-4%/G4,3,))'0/4+,-%

9)'*'-4 %+-%7/4/%*')+'*H%]>%F%L,+-4%*4+::-'**H%8+(8')%*3,)'* %F%8+(8')%0'5'0*%,: %/34+5+41=%@,)' %9,*+4+5'%

9/)4+3+9/4+,-%*3,)'* %Z*3/0'%,: %B%2%B\B[=%()'/4') %+@9/+)@'-4%Z*3/0'%,: %U%2%BU[=%8+(8')%*'0:K'::+3/31%

Z*3/0'%,: %U%2%BU[=%@,)' %-'(/4+5' %,G43,@'%'N9'34/-3+'*%Z*3/0'%,: %U%2%BU[=%@,)' %/-N+'41%Z*3/0'%,: %U%2%

BU[=%@,)' %7'9)'**+,- %Z*3/0'%,: %U%2%BU[=%/-7 %@,)' %9,*+4+5'%@,,7%Z*3/0'%,: %U%2%BU["! !

!"#$"%&'% >'":*=1- "(?(

>'1$":*#":@'- %%

A99&$'1(B"@(

O=/+>+/.!HO@!>&=/31!<#56+/2*&K% MMFPL'HG)GFEFK$% ?36&!

7<-#+1<&6/!HZ#+6K% F(JJH'(JJK$% E!

7<-#+1<&6/!H`;K! G(JJH'(JJK$! E!

Z#1/+=+-#/+36!HZK% 'J(GJHIE(MGK#! ?36&%

O=/+>+/.!;&%4AN44+=#=.!H;NOK% L(ILHG(JJK$% E!

O=/+>+/.!Q2/=3<&!NB-&=/#6=.!HQNOK% G(JJHM(MMK$% E!

Z#1/+=+-#/+36!;&%4AN44+=#=.!H;NZK% L(LJH)(JJK$% ?36&!

Z#1/+=+-#/+36!Q2/=3<&!NB-&=/#6=.!HQNZK% L(JJHG(JJK$% E!

R33* ! G(JJHG(LJK$! E!

O6B+&/.! M(JJHF(LJK$! E!

S&-1&,,+36! I(JJH)(LJK$! E!



 

!$* #

9+521&!'(L !-1&,&6/,!/0&!*#+%.!#=/+>+/.:!-#1/+=+-#/+36:!-#+6:!V3+6/!,/+446&,,:!;NO:!QNO:!

;NZ:!QNZ:!<33*: !#6B+&/.:!#6*!*&-1&,,+36!,=31&,!3>&1!/0&!)J !*#. !,/2*. !-&1+3*(!S#. !

/3!*#. !>#1+#$+%+/.!=#6!$&!,&&6!+6!#%%!EE!/+<&!-%3/,(!

!

!

4$@0#'(53C(3-5+()76";(6<(, 9-7=(;.6*+; (<6*(977(>9*-9?7+;(<*65(89*"-.-)9/" ($(
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."20,>,."0,47&>47-023>0-&"2%&%=.,2,>"$$/&+,-0,7>0&HY%==,76--47&"7+&Z47--47;&)GGOB&

Z%00%;&Y"$%/;&"7+&a44/44=U,"7;&)GGFJ(&Y4A%?%2;&">0,?,0/&"7+&."20,>,."0,47&>47-023>0-&

1"?%&#%%7&5437+&04&#%&+,-0,7>0&3-,76&R,->2,=,7"70&9470%70&i"$,+,0/ &=%014+-&HR,D47;&

Z417-047;&Q>_3%%7;&"7+&94320CW24A7;&)GGIJ;&"&.24>%--&01"0&%-0"#$,-1%-&01%&>470%70&

"7+&+,->2,=,7"70&?"$,+,0/&45&,0%=-&3-%+&04&=%"-32%&01%42%0,>"$&>47-023>0-&HZ417-047;&

R,D47;&Y"20;&b$,+%A%$$;&<>12j+%2;&"7+&S4$$"2+;&)GE'J(&N>0,?,0/&"7+&."20,>,."0,47&1"?%&

"$-4&#%%7&2%.420%+&"- &-%."2"0%&%70,0,%-&#/ &=4#,$,0/&2%-02,>0%+&."20,>,."70-&HR,D47&"7+&

Z417-047;&)GGIB&S4$$"2+;&R,D47;&R,%..%;&"7+&Z417-047;&)GGKJ(&!1%2%542%;&01%2%&,-&

-3..420&542&01%&,7>$3-,47&45&#401&">0,?,0/&"7+&."20,>,."0,47&"- &+,-0,7>0&>47-023>0-&,7&

,70%62"0%+&#,4#%1"?,432"$&=4+%$-&45&+,-"#,$,0/&HR,D47&"7+&Z417-047;&)GGIB&Z417-047;&

%0&"$(;&)GE'B&S4$$"2+;&"0&"$(;&)GGKJ(&[1,$%&">0,?,0/&>"7&#%&=%"-32%+&4#U%>0,?%$/&

A,01430&+,55,>3$0/;&=%"-32,76&."20,>,."0,47&4#U%>0,?%$/&>"7&#%&=42%&>1"$$%76,76(&!1%&

89: &2%>4==%7+"0,47&,-&04&=%"-32%&4#-%2?%+&."20,>,."0,47&HY%==,76--47&"7+&

Z47--47;&)GGOJ(&Y4A%?%2;&01,-&,-&.24#$%="0,>&740&47$/&#%>"3-%&45&01%&+,55,>3$0,%-&

,7?4$?%+&,7&4#-%2?,76&"&.%2-47`-&+",$/&$,5%&4?%2&"7/ &$%7601&45&0,=%;&#30&"$-4&#%>"3-%&

">0,?,0/&"7+&."20,>,."0,47&"2%&#401&+%5,7%+&"- &1"?,76&"&k>".">,0/ &̀>4=.47%70&"7+&"&



 

!"* #

k.%2542="7>%`&>4=.47%70&A1%2%&k>".">,0/ &̀">>4370-&542&"&.%2-47`-&"#,$,0/&04&

."20,>,."0%&"7+&k.%2542="7>%`&">>4370-&542&4#-%2?"#$%&%76"6%=%70&,7&."20,>,."0,47&

HS%2%7#44=&"7+&91423-;&)GGFJ(&80&1"-&#%%7&"263%+&01"0&01%&k>".">,0/ &̀>4=.47%70&45&

."20,>,."0,47&-143$+&">>4370&542&"&.%2-47`-&-3#U%>0,?%&%D.%2,%7>%&45&."20,>,."0,47&

HS%2%7#44=&"7+&91423-;&)GGFB&l%+"&"7+&PX"A";&)GGFJ&"7+&01,-&>"7740&#%&=%"-32%+&

0124361&4#-%2?"0,47&HY%==,76--47&"7+&Z47--47;&)GGOJ(&87&01%&.2%-%70&-03+/;&0A4&

-,=.$%&h3%-0,47-&A%2%&3-%+&"- &=%"-32%-&45&k>".">,0/ &̀04&."20,>,."0%&"7+&

k.%2542="7>%`&45&."20,>,."0,47&,7&"7&%55420&04&">>4370&542&-3#U%>0,?%&%D.%2,%7>%&45&

."20,>,."0,47(&!1%-%&0A4&=%"-32%-&A%2%&?,%A%+&"- &+,-0,7>0&>4=.47%70-&45&

."20,>,."0,47&01"0&=303"$$/&,75$3%7>%&01%&4?%2"$$&%D.%2,%7>%&45&."20,>,."0,47&542&"7&

,7+,?,+3"$&"7+&-4;&->42%-&524=&%">1&h3%-0,47&A%2%&=3$0,.$,%+&04&>2%"0%&"&A%,610%+&

."20,>,."0,47&->42%(&[1,$%&01,-&=%"-32%&45&."20,>,."0,47&+,+&"$$4A&542&#401&>".">,0/&

"7+&.%2542="7>%&>4=.47%70-;&"- &A%$$&"- &-3#U%>0,?%&%D.%2,%7>%;&04&#%&">>4370%+&542&

"- &."20&45&01%&4?%2"$$&."20,>,."0,47&>47-023>0;&,0&,-&.4--,#$%&01"0&01,-&=%"-32%&="/ &1"?%&

#%%7&044&-,=.$,-0,>(&R%0%2=,7,76&A1%01%2&k>".">,0/ &̀"7+&k.%2542="7>%`&2%h3,2%&%h3"$&

A%,610,76&"- &."20&45&01%&4?%2"$$&."20,>,."0,47&->42%&A"- &430A,01&01%&->4.%&45&01%&

.2%-%70&-03+/(&:3032%&2%-%"2>1&=,610&3-%53$$/&54>3-&47&+%?%$4.,76&>$%"2&=%"-32%-&

"7+&=%014+-&45&53$$/&>47>%.03"$,-,76&."20,>,."0,47&,7&#401&6243.&"7+&@C45CE&-03+,%-&

"- &A%$$&"- &+%0%2=,7,76&01%&=4-0&=%"7,7653$&=%014+&45&A%,610,76&k>".">,0/ &̀04&

."20,>,."0%&"6",7-0&k.%2542="7>%`&45&."20,>,."0,47&HS%2%7#44=&"7+&91423-;&)GGFB&

<%%X,7-;&8.-%7;&"7+&N274$+;&) GG*J;&%-.%>,"$$/&6,?%7&01"0&01%&.2%-%70&-03+/&5437+&#401&

,=.",2=%70&"7+&.-/>14$46,>"$&>47-023>0-&04&#%&#%00%2&.2%+,>042-&45&-%$5C2%.420%+&

."20,>,."0,47&#%1"?,432&01"7&45&4#U%>0,?%$/&=%"-32%+&">0,?,0/&#%1"?,432(&!1%-%&

5,7+,76-&"$-4&-366%-0&01"0&."20,>,."0,47&>43$+&#%&=42%&"=%7"#$%&04&>1"76%&0124361&

>467,0,?%&42&%=40,47"$&,70%2?%70,47-&01"7&">0,?,0/&#%1"?,432;&"- &."20,>,."0,47&,7&"$$&

5432&,7+,?,+3"$-&,7&01%&.2%-%70&-03+/&A"- &"--4>,"0%+&A,01&%,01%2&>467,0,47-;&%=40,47-;&

42&#401;&A1,$%&">0,?,0/&#%1"?,432&A"- &47$/&.2%+,>0%+&#/ &%=40,47-&,7&47%&,7+,?,+3"$(&

S"20,>,."0,47&#%1"?,432&-143$+&01%2%542%;&740&#%&4?%2$44X%+&,7&53032%&2%-%"2>1&-,=.$/ &

#%>"3-%&,0&,-&+,55,>3$0&04&+%5,7%(& 

&

!1%&5,7+,76-&45&01%&.2%-%70&-03+/&-366%-0&01"0&>467,0,47-&"7+&%=40,47-&"2%&#%00%2&"0&

%D.$",7,76&#%1"?,432&01"7&,=.",2=%70(&870%62"0,76&<9! &>467,0,47-&42&%=40,47"$&



 

!"+ #

?"2,"#$%-&A,01&01%&89: &=,610&1%$.&04&.2%+,>0&."20,>,."0,47;&+%.%7+,76&47&01%&

,7+,?,+3"$(&[,01,7 &%=40,47&=4+%$-;&"7D,%0/&+,+&740&,7+%.%7+%70$/&.2%+,>0&#%1"?,432&

,7&"7/ &."20,>,."70&,7&01%&.2%-%70&-03+/;&A1,$%&=44+&"7+&+%.2%--,47&h3,0%&450%7&+,+(&

!1,- &="/ &#%&+3%&04&01%&A"/ &01"0&"7D,%0/&A"- &=%"-32%+;&#30&,0&="/ &"$-4&#%&01"0&

"7D,%0/&+4%-&740&"+%h3"0%$/&5,0&A,01,7&01%&%=40,47"$&42&#,4#%1"?,432"$&=4+%$&"- &

.24.4-%+&1%2%(&P7%&5">042&-,=,$"2&,7&>47>%.0&04&"7D,%0/;&#30&-.%>,5,>"$$/&01%42,-%+&04&

"55%>0&#%1"?,432&,7&=3->3$4-X%$%0"$&+,-42+%2-&,-&k5%"2C"?4,+"7>%&̀42&k.",7&"?4,+"7>%`;&

A1,>1&4>>32-&A1%7&"&.%2-47&A14&1"-&>1247,>&.",7 &+%?%$4.-&5%"2-&"#430&,7U32/&"7+&

"7D,%0/&"#430&01%&-432>%&45&01%&012%"0&45&,7U32/&H^%%3A;&b44--%7-;&̂,7047;&924=#%\;&

W4%2-=";&"7+&i$"%/%7;&)GG*J(&!1,- &,-&>47>%.03"$,-%+&A,01,7&01%&:%"2CN?4,+"7>%&

Q4+%$&Hi$"%/%7&"7+&̂,7047;&)GGGJ&"7+&,7>$3+%-&"7D,%0/;&5%"2;&+%.2%--,47;&"7+&

>"0"-024.1,-,76&"- &%=40,47"$&>4=.47%70-;&.$3-&"?4,+"7>%;&%->".%;&"7+&+,-3-%&"- &

#%1"?,432"$&>4=.47%70-&H^%%3A;&%0&"$(;&)GG*J(&N$$&012%%&45&01%-%&#%1"?,432"$&

>4=.47%70-&2%5%2&04&">0,?,0/&#%1"?,432&"7+&-4;&01,-&=4+%$&"7+&,0-&%=40,47"$&

>4=.47%70-&"2%&>4=."0,#$%&A,01&89: &>47-023>0-(&:3201%2;&5%"2C"?4,+"7>%&1"-&#%%7&

-14A7&04&#%&"&-02476&.2%+,>042&45&.1/-,>"$&">0,?,0/&,7&+,-"#,$,0/&HN$CP#",+,;&@%$-47;&

N$CNA"+1,;&"7+&N$C<13A",%;&)GGGB&M$5?,76;&N7+%2--47;&"7+&b2440%7;&)GG*B&S1,$,.-;&

EKI*B&["++%$$;&@%A047;&Y%7+%2-47;&<4=%2?,$$%;&"7+&Q",7;&EKKFJ&"7+&="/ &"$-4&

"55%>0&-%$5C%55,>">/&HS1,$,.-;&EKI*J(&N++,0,47"$$/;&.%2>%,?%+&#%7%5,0-&"7+&#"22,%2-&04&"&

#%1"?,432&Hb%>10;&%0&"$(;&EKKLB&@%3#%26%2;&N"247-47;&b"U%A-X,;&M=#2%0-47;&9"6$%;&

^43+47;&"7+&Q,$$%2;&)GG*B&@%3#%26%2;&a"-"$;&<=,01;&Y"--"7%,7;&"7+&R%i,7%/;&EKK'J&

>1"2">0%2,-0,>-&45&"&.%2-47`-&-4>,"$&7%0A42X&H^,00;&a$%..,76%2;&"7+&Z3+6%;&)GG)B&

Q>@%,$$;&a2%30%2;&"7+&<3#2"="7,"7;&)GGLB&<%%="7;&W%2X="7;&91"2.%70,%2;&W$"\%2;&

N$#%20;&"7+&!,7%00,;&EKKOJ&"7+&01%&02"7-01%42%0,>"$&=4+%$`-&HS24>1"-X"&"7+&

R,9$%=%70%;&EKIFJ&k2%"+,7%--&04&>1"76%&̀H^,00;&a$%..,76%2;&"7+&Z3+6%;&)GG)B&R"$%/&

"7+&R3+";&)GGLJ&1"?%&"$$&#%%7&5437+&04&"55%>0&#%1"?,432(&87024+3>,76&>467,0,?%;&

%=40,47"$;&-4>,"$;&42&%7?,247=%70"$&5">042-&,704&,70%62"0%+&=4+%$-&45&+,-"#,$,0/&

430-,+%&45&014-%&0%-0%+&1%2%&>43$+&,7>2%"-%&01%&.2%+,>0,?%&?"$,+,0/&45&01%&=4+%$-&42&

%D.$",7&?"2,"7>%&,7&#%1"?,432&,7&,7+,?,+3"$-&542&A1,>1&-%$5C%55,>">/;&430>4=%&

%D.%>0"7>,%-;&+%.2%--,47;&"7D,%0/;&42&=44+&+4&740&"+%h3"0%$/&%D.$",7&#%1"?,432(&&

&



 

!"! #

l-,76 &"7&@C45CE&+%-,67&,7&01%&.2%-%70&-03+/&1"-&,$$3-02"0%+&01%&+,55%2%7>%-&,7&5">042-&

,=.420"70&04&">0,?,0/&"7+&."20,>,."0,47&#%1"?,432&A,01,7&,7+,?,+3"$-(&87&.2,="2/ &>"2%;&

01,-&0/.%&45&-03+/&>43$+&#%&>47+3>0%+&.2,42&04&02%"0,76&"7&,7+,?,+3"$&A,01&"2012,0,-;&

"$$4A,76&1%"$01&>"2%&.24?,+%2-&04&,+%70,5/&5">042-&01"0&>43$+&%55%>0,?%$/&#%&,70%2?%7%+&

3.47&04&="X%&=%"7,7653$&>1"76%-&,7&#%1"?,432;&42&04&+%0%2=,7%&A1%01%2&01%&5">042-&

=4-0&,=.420"70&04&01%&,7+,?,+3"$`-&#%1"?,432&1"?%&/%0&04&#%&,+%70,5,%+&HR"?,+-47;&%0&

"$(;&)GE'J(&!1,- &>43$+&.40%70,"$$/&#%&>1%".%2&01"7&2%5%22,76&."0,%70-&04&,70%2?%70,47-&

A,01430&5,2-0&>47+3>0,76&-3>1&"7&,7?%-0,6"0,47&"7+&$"0%2&5,7+,76&01"0&01%&,70%2?%70,47&

A"- &,7%55%>0,?%(&:3032%&2%-%"2>1&=,610&54>3-&47&2%5,7,76&-32?%/&,7-023=%70-;&#%00%2&

+%5,7,76&=4+%$&>47-023>0-;&"7+&,7>2%"-,76&01%&#2%"+01&45&01%&%?,+%7>%&#"-%&3-,76&@C

45CE&=%014+-&">24--&"&2"76%&45&,7+,?,+3"$-(&:3032%&@C45CE&2%-%"2>1&=,610&3-%53$$/&

%D0%7+&0%-0-&45&01%&,70%62"0%+&=4+%$&04&,7>$3+%&"&."20,>,."0,47&430>4=%;&"- &,0&,-&47%&45&

012%%&>%702"$&>4=.47%70-&45&01%&89: &HY%==,76--47&"7+&Z47--47;&)GGOB&Z%00%;&Y"$%/;&

"7+&a44/44=U,"7;&)GGFB&S%2%7#44=&"7+&91423-;&)GGFJ(&:,7"$$/;&"++,76&5">042-&01"0&

>43$+&#%&,=.420"70&04&">0,?,0/&42&."20,>,."0,47&#%1"?,432&04&,70%62"0%+&=4+%$-&>43$+&

,$$3=,7"0%&,--3%-&45&37%D.$",7%+&?"2,"7>%&,7&+,-"#,$,0/&#%1"?,432(& &



 

!"" #

8=">?'# (@A(B':'#"& (C$<;0<<$9:((

(

!1,- &01%-,-&-%0&430&04&%?"$3"0%&01%&%D,-0,76&%?,+%7>%&#"-%&542&-%$5C="7"6%=%70&

,70%2?%70,47-&0124361&-/-0%="0,>&2%?,%A&"7+&=%0"C"7"$/-%-;&04&0%-0&01%&%55%>0-&45&

64"$C-%00,76&"7+&">0,47&.$"77,76&H,(%(&01%&k0"X,76&">0,47&̀<Q&>4=.47%70J&47&SN;&"7+&

=4+%$&+,-"#,$,0/&#%1"?,432&H,(%(&">0,?,0/B&."20,>,."0,47J&#/ &,70%62"0,76&89: &>47-023>0-&

H,(%(&,=.",2=%70J&A,01&<9! &>47-023>0-&H,(%(&-%$5C%55,>">/B&430>4=%&%D.%>0"7>,%-J&"7+&

A,01&%=40,47"$&?"2,"#$%-&H,(%(&=44+B&"7D,%0/B&+%.2%--,47J(&&

&

O"P$=I??.(0 $+9$>7&)*)$

&

& ;7.83&($S$(

91".0%2&) &45&01,-&01%-,-&+%->2,#%-&"&-/-0%="0,>&2%?,%A&45&01%&<Q&$,0%2"032%&.3#$,-1%+&

#%0A%%7&EKI' &"7+&)GE)&"7+&"&7"22"0,?%&2%?,%A&3.+"0%&45&01%&<Q&$,0%2"032%&.3#$,-1%+&

#%0A%%7&)GEF&"7+&)GE*(&<03+,%-&A%2%&,7>$3+%+&,5&01%/&A%2%&"7&]9! &45&"+3$0-&H,(%(&

EIm&/%"2-J&A,01&542="$$/&+,"674-%+&]N &42&PN;&.3#$,-1%+&,7&M76$,-1;&A,01&"&3-3"$&

>"2%&>47024$&6243.;&0%-0,76&"7&,70%2?%70,47&01"0&,7>$3+%+&"0&$%"-0&47%&45&01%&5,?%&

>4=.47%70-&45&<Q&"- &+%->2,#%+&#/ &̂42,6&"7+&Y4$="7&H)GGFJ(&N50%2&->2%%7,76;&IO&

=%0&,7>$3-,47&>2,0%2,"&542&2%?,%A(&Y4A%?%2;&5,?%&A%2%&740&"?",$"#$%(&!1%2%542%;&IG&

-03+,%-&A%2%&,7>$3+%+&,7&01%&42,6,7"$&-/-0%="0,>&2%?,%A&"7+&FL&A%2%&,7>$3+%+&,7&01%&

7"22"0,?%&2%?,%A&3.+"0%(&:42&01%&.32.4-%-&45&=%0"C"7"$/-%-;&47$/&-03+,%-&,7>$3+,76&

47%&42&=42%&45&01%&012%%&=4-0&>4==47&430>4=%-&A%2%&,7>$3+%+&04&%7-32%&-355,>,%70&

.4A%2&04&>"$>3$"0%&%55%>0-&47&%">1n&.",7; &+,-"#,$,0/;&"7+&=%70"$&1%"$01(&P5&01%&IG&

-03+,%-&42,6,7"$$/&2%?,%A%+;&+"0"&524=&EK&A%2%&740&"?",$"#$%&"7+&0A4&+,+&740&=%"-32%&

.",7; &+,-"#,$,0/;&42&=%70"$&1%"$01&"7+&-4;&OK&-03+,%-&A%2%&,7>$3+%+&,7&01%&=%0"C

"7"$/-,-(&</-0%="0,>&2%?,%A&,7+,>"0%+&01"0&<Q&,70%2?%70,47-&1"?%&.4-,0,?%&%55%>0-&47&

+,-"#,$,0/;&.",7; &"7+&=%70"$&1%"$01&430>4=%&2%6"2+$%--&45&,70%2?%70,47&>470%70(&

S4-,0,?%&%55%>0-&47&.",7 &"7+&=%70"$&1%"$01&.%2-,-0%+&3. &04&-,D&=4701-;&A1,$%&.4 -,0,?%&

%55%>0-&47&+,-"#,$,0/&2%=",7%+&"0&01%&$476%-0&54$$4AC3. &.%2,4+&4#-%2?%+&H,(%(&)E&

=4701-J(&<03+/&h3"$,0/&A"- &5437+&04&#%&644+&"7+&"002,0,47&2"0%-&A%2%&">>%.0"#$%&%?%7&

"=476-0&-03+,%-&A,01&01%&1,61%-0&"002,0,47&2"0%-&HN$0="7;&)GGGB&:%A02%$$;&%0&"$(;&) GGIJ(&

Y4A%?%2;&A1,$%&[YP &1"-&.3#$,-1%+&>42%&=%"-32%&-%0-&542&]N &"7+&PN&HR2%,7145%2;&



 

!"$ #

%0&"$(;&)GG'B&<03>X,;&%0&"$(;&)GG'J;&01%2%&,-&74&>47-%7-3-&47&01%&#%-0&A"/- &45&=%"-32,76&

430>4=%-&,7&]N &"7+&PN(&!1,- &$">X&45&>47-%7-3-&A"- &".."2%70&,7&01%&.2%-%70$/&

2%?,%A%+&-03+,%-;&A,01&FE&+,55%2%70&=%"-32%-&%=.$4/%+&04&"--%--&.",7; &KO&=%"-32%-&

"--%--,76&+,-"#,$,0/;&"7+&FI&=%"-32%-&"--%--,76&=%70"$&1%"$01(&:3201%2;&,70%2?%70,47&

>470%70&A"- &450%7&740&+%->2,#%+&,7&%74361&+%0",$&542&2%.$,>"0,47&"7+&747%&45&01%&

-03+,%-&2%?,%A%+&,7>$3+%+&"&+%5,7,0,47&45&-%$5C="7"6%=%70(&Y4A%?%2;&,0&A"- &.4--,#$%&

04&,+%70,5/&.2%?,43-$/&+%->2,#%+&-%$5C="7"6%=%70&>4=.47%70-&H^42,6&"7+&Y4$="7;&

)GGFJ&A,01,7&,70%2?%70,47-&"7+&=%0"C"7"$/-%&01%,2&,7+,?,+3"$&%55%>0-(&P?%2"$$;&=%0"C

"7"$/-%-&5437+&01"0&<Q&,70%2?%70,47-&%55%>0,?%$/&,=.24?%+&.",7; &+,-"#,$,0/;&"7+&

=%70"$&1%"$01&430>4=%-&,7&."20,>,."70-&A,01&"2012,0,-(&[1,$%&01%2%&A%2%&"7&,7-355,>,%70&

73=#%2&45&-03+,%-&0%-0,76&47$/&47%&<Q&>4=.47%70&04&2%$,"#$/&0%-0&01%&%55%>0-&45&%?%2/&

>4=.47%70&,7+,?,+3"$$/;&=%0"C2%62%--,47-&A%2%&"#$%&04&-14A&01"0&+,55%2%70&

>4=.47%70-&.24+3>%&+,55%2%70&%55%>0-&+%.%7+,76&47&01%&0"26%0&430>4=%;&A,01&

,7+,?,+3"$&%55%>0-&45&k+%>,-,47C="X,76`&47&.",7 &"7+&k.24#$%=C-4$?,76&̀47&=%70"$&

1%"$01(&!1%2%&A"- &74&%55%>0&45&01%&73=#%2&45&<Q&>4=.4 7%70-&,7>$3+%+&,7&

,70%2?%70,47-;&-366%-0,76&01"0&<Q&,70%2?%70,47-&01"0&+4&740&,7>$3+%&"$$&5,?%&<Q&

>4=.47%70-&>"7&#%&U3-0&"- &#%7%5,>,"$&04&#%1"?,432"$&"7+&1%"$01&430>4=%-&"- &014-%&

01"0&+4&,7>$3+%&"$$&5,?%(&

&

& ;7.83&($T$

91".0%2&F&45&01%&.2%-%70&01%-,-&+%->2,#%+&"&-%2,%-&45&2"7+4=,-%+;&>47024$$%+&@C45CE&

02,"$-&45&"&64"$C-%00,76&"7+&">0,47&.$"77,76&,70%2?%70,47&47&SN(&!1%-%&#%1"?,432&

>1"76%&0%>17,h3%-&"2%&>4==47$/&%=.$4/%+&046%01%2&Ha"17;&%0&"$(;&)GG)B&<>4##,%;&

R,D47;&"7+&[/X%; &)GEGB&<1,$0-;&Y424A,0\;&"7+&!4A7-%7+;&)GG'J;&"2%&-4=%0,=%-&

2%5%22%+&04&"- &k-.%>,5,>&64"$C-%00,76`&HN#2"1"=&"7+&Q,>1,%;&)GGIB&<1,$0-;&Y424A,0\;&

"7+&!4A7-%7+;&)GG'J;&"7+&542=&01%&#"-,- &45&47%&45&̂42,6&"7+&Y4$="7`-&H)GGFJ&5,?%&

<Q&>4=.47%70-&H,(%(&k0"X,76&">0,47`J(&Q42%&01"7&1"$5&45&01%&-03+,%-&,7>$3+%+&,7&01%&

.2%-%70&01%-,-&̀=%0"C"7"$/-,- &,7>$3+%+&"&k0"X,76&">0,47&̀>4=.47%70(&87&01%&>322%70&

-03+/;&+%$,?%2%+&04&"&6243.&45&."20,>,."70-&A,01&>1247,>&.",7 &"7+&"&6243.&45&

."20,>,."70-&A,01430&>1247,>&.",7; &01%&%55%>0&45&64"$C-%00,76&"7+&">0,47&.$"77,76&47&

01%&#%1"?,432&45&,7+,?,+3"$-&"7+&47&#%1"?,432&"0&01%&6243.&$%?%$&A"- &0%-0%+(&!%-0,76&

%55%>0-&45&01%&,70%2?%70,47&47&SN&,7&,7+,?,+3"$-&"++2%--%+&"&6". &,7&01%&$,0%2"032%&45&



 

!"%#

#%1"?,432&>1"76%&,70%2?%70,47&2%-%"2>1&H<7,%1400";&%0&"$(;&)GE)J(&N-&"00%70,47&04&.",7 &

1"-&#%%7&5437+&04&"55%>0&#%1"?,432&HQ>92">X%7;&EKK*J&"7+&#%>"3-%&.",7 &,-&"7&,--3%&

45&-"$,%7>%&542&014-%&A14&1"?%&>1247,>&U4,70&.",7 &Hb44#%2="7CY,$$;&%0&"$(;&)GG*B&0%7&

a$44-0%2;&%0&"$(;&)GG*J;&01%&,70%2?%70,47&"$-4&,7>$3+%+&"&k.",7&2%.420`&>47+,0,47;&37+%2&

A1,>1&."20,>,."70-&A%2%&%,01%2&"-X%+&04&2%.420&01%,2&.",7 &$%?%$-&42&A%2%&740&"-X%+&04&

2%.420&.",7 &$%?%$-&+",$/(&!1,- &"$$4A%+&542&01%&,+%70,5,>"0,47&45&"7/ &%55%>0-&45&"00%70,47&

04&.",7 &47&SN&"- &A%$$&"- &542&01%&>47024$&45&014-%&%55%>0-&,7&"7"$/-%-&45&,70%2?%70,47&

%55%>0-(&M">1&."20,>,."70&A"- &,7+,?,+3"$$/&2"7+4=,-%+&04&01%&,70%2?%70,47&64"$&

>47+,0,47&H,(%(&A"$X,76&64"$-J&542&1"$5&45&01%&-03+/&.%2,4+&H,(%(&LG&+"/-J&"7+&01%&

>47024$&64"$&>47+,0,47&H,(%(&+,%0&64"$-J&542&1"$5&45&01%&-03+/&.%2,4+(&M">1&."20,>,."70&

A"- &"$-4&2"7+4=,-%+&04&2%.420&.",7 &542&1"$5&45&01%&+"/- &-.%70&,7&01%&,70%2?%70,47&64"$&

>47+,0,47&H,(%(&EO&+"/-J&"7+&1"$5&45&01%&+"/- &-.%70&,7&01%&>47024$&64"$&>47+,0,47&H,(%(&

EO&+"/-J(&87+,?,+3"$&"7"$/-%-&2%?%"$%+&"7&%55%>0&45&64"$C-%00,76&"7+&">0,47&.$"77,76&

47&SN&,7&47$/&47%&."20,>,."70&H,(%(&1%"$01/&6243.J&A14&1"+&1,61%2&SN&$%?%$-&47&+"/- &

-.%70&,7&01%&,70%2?%70,47&64"$&>47+,0,47&H,(%(&A"$X,76&64"$-J&,7&>4=."2,-47&04&+"/- &

-.%70&,7&01%&>47024$&64"$&>47+,0,47&H,(%(&+,%0&64"$-J(&]%.420,76&.",7 &"55%>0%+&SN&,7&

5,?%&."20,>,."70-;&A,01&5432&H,(%(&47%&.",7 &6243.;&012%%&1%"$01/&6243.J&1"?,76&$4A%2&

SN&$%?%$-&47&+"/- &A1%7&01%/&A%2%&"-X%+&04&2%.420&.",7 &"7+&47%&H,(%(&1%"$01/&6243.J&

A14&1"+&1,61%2&SN&$%?%$-&47&+"/- &01"0&01%/&A%2%&"-X%+&04&2%.420&.",7 &,7&>4=."2,-47&

04&014-%&01"0&01%/&A%2%&740&"-X%+&"#430&.",7( &!,=%&02%7+-&A%2%&,7>$3+%+&,7&,7+,?,+3"$&

"7"$/-%-&04&>47024$&542&>3=3$"0,?%&,70%2?%70,47&%55%>0-&"7+&"7/ &747C-0"0,47"2,0/&45&01%&

+"0"&-%2,%-(&<,67,5,>"70&%55%>0-&45&0,=%&A%2%&5437+&,7&E)&."20,>,."70-;&A,01&012%%&H,7&

01%&1%"$01/&6243.J&,7>2%"-,76&SN&$%?%$-&4?%2&01%&>432-%&45&01%&-03+/&.%2,4+&"7+&K&

H5,?%&.",7 &6243.&."20,>,."70-;&5432&1%"$01/&6243.&."20,>,."70-J&+%>2%"-,76&SN&$%?%$-&

4?%2&0,=%(&b243. &"7"$/-%-&,7+,>"0%+&01"0&01%&%55%>0&45&64"$C-%00,76&"7+&01%&%55%>0&45&

.",7 &2%.420,76&47&SN&+,+&740&+,55%2&#%0A%%7&6243.-&H,(%(&.",7 &6243.&?&1%"$01/&6243.J(&

!1%&.",7 &6243.&+,+&2%.420&-,67,5,>"70$/&A42-%&1%"$01&HN8Q<) C<: J;&62%"0%2&+,-"#,$,0/&

HYN_J;&"7+&1,61%2&$%?%$-&45&.",7 &HiN<J&01"7&01%&1%"$01/&6243.&"0&#401&#"-%$,7%&"7+&

.4-0C,70%2?%70,47(&!1%&.",7 &6243.&2%.420%+&-,67,5,>"70$/&,=.24?%+&1%"$01&.4-0C

,70%2?%70,47&>4=."2%+&04&#"-%$,7%;&#30&01%2%&A%2%&74&-,67,5,>"70&>1"76%-&,7&+,-"#,$,0/&

42&.",7 &$%?%$-(&!1%2%&A%2%&74&-,67,5,>"70&>1"76%-&,7&1%"$01;&+,-"#,$,0/;&42&.",7 &,7&01%&

1%"$01/&6243.&"0&.4-0C,70%2?%70,47(&
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91".0%2&' &45&01%&.2%-%70&01%-,-&+%->2,#%+&"&-%2,%-&45&$476,03+,7"$&@C45CE&-03+,%-&

+%-,67%+&04&5">,$,0"0%&01%&=4+%$$,76&45&+,-"#,$,0/&#%1"?,432&3-,76&#401&=%+,>"$&"7+&

.-/>14$46,>"$&=4+%$-&45&#%1"?,432(&S2%?,43-$/;&,70%62"0,76&.-/>14$46,>"$&=4+%$&

>47-023>0-&A,01&89: &=4+%$&>47-023>0-&1"-&#%%7&5437+&04&-,67,5,>"70$/&"++&04&01%&

.2%+,>0,?%&?"$,+,0/&45&01%&4?%2"$$&+,-"#,$,0/&=4+%$&47&#%1"?,432&HR,D47;&%0&"$(;&)GGIB&

R,D47;&%0&"$(;&)GE)B&Z417-047&"7+&R,D47;&)GE'B&<>12j+ %2;&%0&"$(;&)GG*B&_3,77;&%0&"$(;&

)GE)B&_3,77;&Z417-047&"7+&Z417-047;&)GEFJ(&!4 &+"0%;&=3>1&45&01,-&2%-%"2>1&1"-&#%%7&

>47+3>0%+&,7&6243.-&"7+&1"-&=",7$/ &54>3--%+&47&.2%+,>0,76&">0,?,0/&42&">0,?,0/&

$,=,0"0,47-(&:3201%2;&A1,$%&01%2%&"2%&-437+&01%42%0,>"$&52"=%A42X-&=4+%$$,76&01%&

%55%>0-&45&%=40,47&47&#%1"?,432&HW"3=%,-0%2;&%0&"$(;&)GEGB&<=,01&"7+&M$$-A4201;&

EKIOJ;&01%&%D,-0,76&#4+/&45&2%-%"2>1&1"-&740&,70%62"0%+&%=40,47"$&?"2,"#$%-&A,01&89: &

>47-023>0-(&!1%&%55%>0-&45&%=40,47"$&"..2",-"$ &"7+&<9! &>467,0,47-&47&#%1"?,432&"2%&

01%42,-%+&04&4>>32&47&"7&,7+,?,+3"$&$%?%$&HW"7+32";&)GGEB&M$$-A4201&"7+&<>1%2%2;&

)GGFJ(&!1%&.2%-%70&-03+/&A"-; &01%2%542%;&+%-,67%+&04&=%"-32%&,=.",2=%70&"- &

.24.4-%+&#/ &01%&89:;&>467,0,47-&524=&<9! &H,(%(&-%$5C%55,>">/;&430>4=%&%D.%>0"7>,%-J;&

"7+&%=40,47"$&?"2,"#$%-&H,(%(&=44+;&"7D,%0/;&+%.2%--,47J&A,01,7&,7+,?,+3"$-&"7+&

=4+%$&01%,2&%55%>0-&47&89: &#%1"?,432-&H,(%(&">0,?,0/;&."20,>,."0,47J(&!1%&",= &45&01,-&

-03+/&A"- &04&h3"70,5/&01%&%55%>0-&45&%">1&=4+%$&"$47%&H,(%(&#,4$46,>"$;&>467,0,?%;&

%=40,47"$J;&01%&%55%>0-&45&"7&,70%62"0%+&89: &c&<9! &=4+%$;&"7+&01%&%55%>0-&45&"7&

,70%62"0%+&89: &c&%=40,47&=4+%$&47&4#U%>0,?%$/&=%"-32%+&">0,?,0/&,7&%">1&."20,>,."70(&

<,D&."20,>,."70-&A,01&-%$5C2%.420%+&]N &42&PN&A%2%&2%>23,0%+&524=&01%&>4==37,0/(&

P7%&."20,>,."70&A,01+2%A&524=&01%&-03+/&"7+&47%&."20,>,."70&A"- &%D>$3+%+&+3%&04&

>4223.0%+&4#U%>0,?%&+"0"(&!1%2%542%;&5432&."20,>,."70-&A%2%&,7>$3+%+&,7&"7"$/-%-(&

S"20,>,."70-&A%2%&"-X%+&04&>4=.$%0%&"&h3%-0,477",2%&%">1&=427,76&"7+&%">1&%?%7,76&

+",$/&542&LG&+"/-( &!1%/&A%2%&"$-4&"-X%+&04&A%"2&N>0,b2".1&HN>0,b2".1&942.;&)GE'J&

">>%$%24=%0%2-&+32,76&A"X,76&1432-&+",$/&0124361430&01%&LG&+"/ &-03+/&.%2,4+(&

]%-3$0-&45&2%62%--,47&"7"$/-%-&-14A%+&01"0&">0,?,0/&#%1"?,432&A"- &47$/&.2%+,>0%+&#/ &

%=40,47-&"7+&47$/&,7&47%&."20,>,."70(&S"20,>,."0,47&#%1"?,432;&14A%?%2;&A"- &

.2%+,>0%+&#/ &47%&42&=42%&=4+%$-&,7&%">1&45&01%&5432&."20,>,."70-(&<9! &>47-023>0-&

"$47%&.2%+,>0%+&."20,>,."0,47&#%1"?,432&,7&01%&62%"0%-0&73=#%2&45&."20,>,."70-&H,(%(&



 

!"' #

012%%J;&A1,$%&%=40,47-&"$47%&.2%+,>0%+&."20,>,."0,47&#%1"?,432&,7&0A4&45&5432&

."20,>,."70-(&

&

O"S$:?8/*2.3*+,)$.,6 $5I3I(&$%&)&.(27$&

&

!1%&.2%-%70&2%?,%A&"7+&=%0"C"7"$/-,- &A"- &01%&5,2-0&04&>$%"2$/&+%5,7%&%">1&,70%2?%70,47&

>4=.47%70&01"0&="X%-&3. &"&53$$&<Q&.2462"==%&"7+&01%2%542%;&01%&5,2-0&04&-0,.3$"0%&

01%&%D">0&,70%2?%70,47&>470%70&01"0&A43$+&h3"$,5/&542&,7>$3-,47&,7&"&2%?,%A&"7+&=%0"C

"7"$/-,- &45&<Q&,70%2?%70,47-(&!4 &"$$4A&53032%&2%?,%A-&04&"$-4&,7>$3+%&>$%"2&,7>$3-,47&

>2,0%2,"&#"-%+&47&,70%2?%70,47&>470%70;&>4=.$%D&,70%2?%70,47-&7%%+&04&#%&2%.420%+&

A,01&"#-4$30%&.2%>,-,47&HW430247;&%0&"$(;&)GGIJ(&!1%&2%>%70&-%2,%-&45&W9! &0"D474=/&

,0%2"0,47-&HN#2"1"=&"7+&Q,>1,%;&)GGIB&Q,>1,%;&%0&"$(;&)GEFJ&.24?,+%&"&?"$3"#$%&

430$,7%&542&-/-0%="0,>"$$/&,+%70,5/,76&%55%>0,?%&#%1"?,432&>1"76%&0%>17,h3%-&A,01,7&

<Q&,70%2?%70,47-&HQ,>1,%;&Y/+%2;&["$,"; &"7+&[%-0;&)GEEB&Q,>1,%;&[1,00,76047;&

Y"=43+,;&o"27"7,;&!4#%2;&"7+&[%-0;&)GE)J;&>2%"0,76&"&52"=%A42X&542&+%-,67,76&"7+&

,=.$%=%70,76&#%1"?,432&>1"76%&A,01,7&<Q&,70%2?%70,47-&HQ,>1,%;&?"7&<02"$%7;&"7+&

[%-0;&)GEEJ;&02",7,76&,7?%-0,6"042-&04&"..$/ &01%&0"D474=/&04&01%&#401&01%&+%-,67&"7+&

%?"$3"0,47&45&<Q&,70%2?%70,47-&HN#2"1"=;&[44+; &Z417-047;&:2"7>,-;&Y"2+%="7;&

],>1"2+-47;&"7+&Q,>1,%;&)GEOB&[44+; &%0&"$(;&)GE'J;&"7+&"&-1"2%+&$"763"6%&542&

2%.420,76&#%1"?,432&>1"76%&,70%2?%70,47-&01"0&>43$+&5">,$,0"0%&=42%&">>32"0%&$,0%2"032%&

-/701%-%-&HZ417-047;&)GE'B&Q,>1,%;&[44+; &Z417-047;&N#2"1"=;&:2"7>,-;&"7+&

Y"2+%="7;&)GEOJ(&]%-3$0-&524=&"&2%>%70&-03+/&-366%-0&01"0&02",7,76&,7?%-0,6"042-&04&

3-%&01,-&0"D474=/&1"+&=42%&.4-,0,?%&%55%>0-&47&01%&2%.420,76&45&A,01,7C6243.&-03+,%-&

01"7&01"0&45&#%0A%%7C6243.&-03+,%-&H[44+;&Y"2+%="7;&Z417-047;&:2"7>,-;&N#2"1"=;&

"7+&Q,>1,%;&)GELJ(&:3 201%2&2%-%"2>1&,-&7%%+%+&04&+%0%2=,7%&01%&=%>1"7,-=&45&01,-&

%55%>0&H[44+;&%0&"$(;&)GELJ(&!1%-%&0"D474=,%-&1"?%&$"26%$/&#%%7&+%?%$4.%+&,7&",+%&45&

6,?,76&>$%"2&+%5,7,0,47-&45&#%1"?,432"$&,70%2?%70,47&0%>17,h3%-&04&%7"#$%&=42%&

37,542=;&2%.$,>"#$%&2%.420,76&45&=%014+-&,7&1%"$01&#%1"?,432&2%-%"2>1&HQ,>1,%;&

Z417-47;&"7+&Z417-047;&)GEOJ(&N7401%2&6243.&",=%+&04&0"D474=,-%&#%1"?,432"$&

,70%2?%70,47&0%>17,h3%-&,7&",+%&45&,70%2?%70,47&+%?%$4.=%70;&2"01%2&01"7&,70%2?%70,47&

2%.420,76&Ha4X;&b400$,%#;&S%0%2-;&Q3$$%7;&S"2>%$;&]3,0%2;&:%27p7+%\;&Q"2X1"=;&"7+&

W"2014$4=%A;&)GELJ(&!1%-%&+,->3--,47-&2%.2%-%70&"&A,+%2&-1,50&04A"2+-&-02,>0%2&



 

!"( #

=%014+-&45&+%?%$4.=%70;&%D%>30,47;&"7+&>4==37,>"0,47&45&#%1"?,432"$&,70%2?%70,47-&

"7+&01%,2&2%-3$0-&Ha4X;&%0&"$(;&)GELB&Q,>1,%;&Z417-47;&"7+&Z417-047;&)GEOJ(&!1%-%&"2%&

>%20",7$/&.4-,0,?%&+%?%$4.=%70-&,7&01%&5,%$+&45&#%1"?,432"$&.-/>14$46/&"7+&>43$+&

1"?%&,=.$,>"0,47&542&01%&A,+%2&-4>,"$&->,%7%>%-(&!1%&5,7+,76&45&01%&.2%-%70&=%0"C

"7"$/-,- &01"0&,7+,?,+3"$&<Q&>4=.47%70-&="/ &"55%>0&0"26%0&430>4=%-&+,55%2%70$/&$%7+-&

53201%2&-3..420&04&01%&0"D474=,-"0,47&45&<Q&0%>17,h3%-&U3-0&"- &#%1"?,432&>1"76%&

0%>17,h3%-&1"?%&#%%7&0"D474=,-%+&HQ,>1,%;&%0&"$(;&)GEFJ(&!1,- &A43$+&"$$4A&542&=42%&

>$%"2$/&+%5,7%+&<Q&,70%2?%70,47&.2404>4$-&"7+&,7&0327;&01%&,+%70,5,>"0,47&"7+&

h3"70,5,>"0,47&45&-.%>,5,>;&,7+,?,+3"$&%55%>0-&45&,70%2?%70,47&>4=.47%70-&"7+&

>4=#,7"0,47-&45&,70%2?%70,47&>4=.47%70-&HQ,>1,%;&%0&"$(;&)GEFJ(&N7&%?,+%7>%&#"-%&

01"0&%7"#$%-&"7&,70%2?%70,47&.24?,+%2&04&.2%->2,#%&-.%>,5,>&,70%2?%70,47&>4=.47%70-&04&

-.%>,5,>&.4.3$"0,47-&#"-%+&47&+,-%"-%&42&,7&,7+,?,+3"$-&#"-%+&47&0"26%0&430>4=%-&"7+&

.%2-47"$&>,2>3=-0"7>%-&>43$+&?"$3"#$/&,7542=&0",$42%+&,70%2?%70,47-&,7&.%2-47"$,-%+&
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Appendix 3 – Randomised, Controlled N-of-1s Advertisement for Pain Group 
Participants 

 
  

	

	

Do	you	have	joint	pain	in	your	hips	or	knees?	

Are	you	interested	in	making	some	changes	to	
your	physical	activity	levels?	

	
We	are	looking	for	adults	in	or	around	Central	Scotland	aged	

18	years	or	older	who	suffer	from	long-term	joint	pain	in	the	

hips	or	knees	to	take	part	in	a	research	study.	We	ask	that	

volunteers	are	physically	able	to	walk	and	have	a	mobile	

phone	that	sends	and	receives	text	messages.	You	will	be	

asked	to	participate	for	60	days	and	will	not	be	required	to	

make	any	significant	changes	to	your	daily	routine.	If	you	are	

interested	in	taking	part,	please	contact	Tiffany	who	will	be	

happy	to	discuss	the	study	with	you	in	more	detail	and	send	

you	further	information	by	post:	

	by	text	at	07706	761	541	
or		

by	email	at	tiffany.hamilton-barclay@strath.ac.uk	
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Appendix 4 – Randomised, Controlled N-of-1s Participant Information Sheet 
for Chronic Pain Group 

!
"#$%&'&(#)%!*)+,$-#%&,) !./00% !!
!
1#-0 !,+!20(#$%-0)%3!School of Psychological Sciences and Health!
4&%50!,+!%/0!6%7283!The effect of joint pain on exercise-related goal-setting!
!
*)%$,27'%&,)!
My name is Tiffany Hamilton-Barclay and I am a postgraduate research student at the University of 

Strathclyde. This research is being done as part of the department of psychology in the School of 

Psychological Sciences and Health. I can be contacted via email at tiffany.hamilton-

barclay@strath.ac.uk or by phone on 0141 548 4391.  

 

9/#% !&6!%/0!(7$(,60 !,+!%/&6!&):06%&;#%&,)<!
How physically active we are varies over time and between people. Sometimes we are active and 

other times we are not active; some people are very active and others less so. At the moment we do 

not fully understand these differences. In this study we are interested in trying to identify the factors 

that predict how active an individual is each day. 

!
=, !8,7 !/#:0 !%,!%#>0!(#$%<!
No, you don’t have to take part, and participation in this study is voluntary. You may withdraw from this 

study at any time without giving a reason. If you decide to take part in this project, you will be asked to 

wear an activity monitor every day for 60 days. The activity monitor is about the size of a small box of 

matches and is worn at the waist. You will also receive a text each morning asking you to make a 

personal goal for the day. The goal might be an activity goal or a healthy diet goal. You will also be 

asked to text the researcher each morning and each evening indicating how much joint pain you are 

experiencing.  

 
9/#% !?&55!8,7 !2, !&)!%/0!($,@0'%<!
If you would like to take part in this project you will be asked to meet with me (Tiffany) at a time and 

place that is convenient for you.  This will allow you to answer a health questionnaire that normally 

takes about 20 minutes complete.  I will also show you how to use an activity monitor – a small device 

that measures walking; it is about the size of a small box of matches and clips to your belt or 

waistband.  A similar meeting will be arranged for the end of the study so that the activity monitor can 

be returned and so that you can ask any questions that you might have once you’ve finished the study. 

 

Over the course of 60 days (2 months), you will receive a text message each morning asking you to do 

3 things: 

- text the researcher to tell them your current pain level  

- make a goal about walking or about eating fruit and vegetables that day (the text message will say 

which type of goal we’d like you to make) 

- wear the activity monitor 

 

You will also receive a text message each evening asking you to give your average pain level 

throughout the day.  Once you have completed the study, you will be reimbursed £15 for the cost of 

sending and receiving these text messages. 

 



 

!"& $

9/8 !/#:0 !8,7 !A00) !&):&%02!%,!%#>0!(#$%<!!
You have been invited to take part because we are looking for adults who suffer from hip pain, knee 

pain, or both.  However, it is important that you are physically able to stand and walk for 10 minutes at 

a time (even if you don’t usually do it and even if you need to use a walking aid).  It is also important 

that you have a mobile phone that you can use for texting the researcher during the study. 

!
9/#% !#$0!%/0!(,%0)%&#5!$&6>6!%,!8,7 !&)!%#>&);!(#$%<!
There are no potential hazards or risks associated with taking part in this study. All changes to diet and 

physical activity will be set by yourself – you will not be asked to meet any specific changes. This study 

will merely ask you to give some of your time.  If you have any concerns about participating affecting 

your health, please check with your GP before starting the study.!
!
9/#% !/#((0)6 !%,!%/0!&)+,$-#%&,)!&)!%/0!($,@0'%<!!
The information you supply will remain confidential and will be securely stored on a password 

protected computer. The data will be stored securely for a period of 5 years and then destroyed.  

The University of Strathclyde is registered with the Information Commissioner’s Office who implements 

the Data Protection Act 1998. All personal data on participants will be processed in accordance with 

the provisions of the Data Protection Act 1998. 

 

Thank you for reading this information – please ask any questions if you are unsure about what is 

written here.  

!
9/#% !/#((0)6 !)0B%<!
If you are happy to be involved in this project, you will be asked to sign a consent form to confirm this. 

If you do not want to be involved, I thank you very much for your time – there is nothing more that will 

be asked of you. All participants will receive information explaining the ideas behind this study. We 

plan to submit the results for publication in a scientific journal.    

!
C060#$'/0$ !D,)%#'%!=0%#&563!
Tiffany Hamilton-Barclay 

School of Psychological Sciences and Health 

University of Strathclyde 

Graham Hills Building 

40 George Street 

Glasgow, G1 1QE 

Telephone: 0141 548 4391 

Email: tiffany.hamilton-barclay@strath.ac.uk 

!
D/&0+!*):06%&;#%,$!=0%#&563!!
Dr. Diane Dixon 

School of Psychological Sciences and Health 

University of Strathclyde 

Graham Hills Building 

40 George Street 

Glasgow, G1 1QE 

Telephone: 0141 548 2571 

Email: diane.dixon@strath.ac.uk 

 

This investigation was granted ethical approval by the University of Strathclyde ethics committee. 

If you have any questions/concerns, during or after the investigation, or wish to contact an independent 

person to whom any questions may be directed or further information may be sought from, please 

contact: 

 

Secretary to the University Ethics Committee 

Research & Knowledge Exchange Services 

University of Strathclyde 

Graham Hills Building 

50 George Street 

Glasgow, G1 1QE 

Telephone: 0141 548 3707 

Email: ethics@strath.ac.uk 
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Appendix 5 – Randomised, Controlled N-of-1s Advertisement for Healthy 
Group Participants 

 
  

	

	

Are	you	interested	in	taking	part	in	research	on	
joint	pain	in	physical	activity?	

	
We	are	looking	for	adults	in	or	around	Central	Scotland	aged	
18	years	or	older	to	take	part	in	a	research	study.	We	ask	that	

volunteers	are	physically	able	to	walk	and	have	a	mobile	
phone	that	sends	and	receives	text	messages.	You	will	be	
asked	to	participate	for	60	days	and	will	not	be	required	to	
make	any	significant	changes	to	your	daily	routine.	If	you	are	
interested	in	taking	part,	please	contact	Tiffany	who	will	be	
happy	to	discuss	the	study	with	you	in	more	detail	and	send	

you	further	information:	

	
by	email	at	tiffany.hamilton-barclay@strath.ac.uk	
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Appendix 6 – Randomised, Controlled N-of-1s Participant Information Sheet 
for Healthy Group 

!
"#$%&'&(#)%!*)+,$-#%&,) !./00% !!
!
1#-0 !,+!20(#$%-0)%3!School of Psychological Sciences and Health!
4&%50!,+!%/0!6%7283!The effect of joint pain on exercise-related goal-setting!
!
*)%$,27'%&,)!
My name is Tiffany Hamilton-Barclay and I am a postgraduate research student at the University of 

Strathclyde. This research is being done as part of the department of psychology in the School of 

Psychological Sciences and Health. I can be contacted via email at tiffany.hamilton-

barclay@strath.ac.uk or by phone on 0141 548 4391.  

 

9/#% !&6!%/0!(7$(,60 !,+!%/&6!&):06%&;#%&,)<!
How physically active we are varies over time and between people. Sometimes we are active and 

other times we are not active; some people are very active and others less so. At the moment we do 

not fully understand these differences. In this study we are interested in trying to identify the factors 

that predict how active an individual is each day. 

!
=, !8,7 !/#:0 !%,!%#>0!(#$%<!
No, you don’t have to take part, and participation in this study is voluntary. You may withdraw from this 

study at any time without giving a reason. If you decide to take part in this project, you will be asked to 

wear an activity monitor every day for 60 days. The activity monitor is about the size of a small box of 

matches and is worn at the waist. You will also receive a text each morning asking you to make a 

personal goal for the day. The goal might be an activity goal or a healthy diet goal. You will also be 

asked to text the researcher each morning and each evening indicating how much joint pain you are 

experiencing.  

 
9/#% !?&55!8,7 !2, !&)!%/0!($,@0'%<!
If you would like to take part in this project you will be asked to meet with me (Tiffany) at a time and 

place that is convenient for you.  This will allow you to answer a health questionnaire that normally 

takes about 20 minutes complete.  I will also show you how to use an activity monitor – a small device 

that measures walking; it is about the size of a small box of matches and clips to your belt or 

waistband.  A similar meeting will be arranged for the end of the study so that the activity monitor can 

be returned and so that you can ask any questions that you might have once you’ve finished the study. 

 

Over the course of 60 days (2 months), you will receive a text message each morning asking you to do 

3 things: 

- text the researcher to tell them your current pain level  

- make a goal about walking or about eating fruit and vegetables that day (the text message will say 

which type of goal we’d like you to make) 

- wear the activity monitor 

 

You will also receive a text message each evening asking you to give your average pain level 

throughout the day.  Once you have completed the study, you will be reimbursed £15 for the cost of 

sending and receiving these text messages. 

 



 

!!" $

9/8 !/#:0 !8,7 !A00) !&):&%02!%,!%#>0!(#$%<!!
You have been invited to take part because we are looking for healthy adults. It is important that you 

are physically able to stand and walk for 10 minutes at a time (even if you don’t usually do it and even 

if you need to use a walking aid).  It is also important that you have a mobile phone that you can use 

for texting the researcher during the study. 

!
9/#% !#$0!%/0!(,%0)%&#5!$&6>6!%,!8,7 !&)!%#>&);!(#$%<!
There are no potential hazards or risks associated with taking part in this study. All changes to diet and 

physical activity will be set by yourself – you will not be asked to meet any specific changes. This study 

will merely ask you to give some of your time.  If you have any concerns about participating affecting 

your health, please check with your GP before starting the study.!
!
9/#% !/#( (0)6 !%,!%/0!&)+,$-#%&,)!&)!%/0!($,@0'%<!!
The information you supply will remain confidential and will be securely stored on a password 

protected computer. The data will be stored securely for a period of 5 years and then destroyed.  

 

The University of Strathclyde is registered with the Information Commissioner’s Office who implements 

the Data Protection Act 1998. All personal data on participants will be processed in accordance with 

the provisions of the Data Protection Act 1998. 

 

Thank you for reading this information – please ask any questions if you are unsure about what is 

written here.  

!
9/#% !/#((0)6 !)0B%<!
If you are happy to be involved in this project, you will be asked to sign a consent form to confirm this. 

If you do not want to be involved, I thank you very much for your time – there is nothing more that will 

be asked of you. All participants will receive information explaining the ideas behind this study. We 

plan to submit the results for publication in a scientific journal.    

!
C060#$'/0$ !D,)%#'%!=0%#&563!
Tiffany Hamilton-Barclay 

School of Psychological Sciences and Health 

University of Strathclyde 

Graham Hills Building 

40 George Street 

Glasgow, G1 1QE 

Telephone: 0141 548 4391 

Email: tiffany.hamilton-barclay@strath.ac.uk 

!
D/&0+!*):06%&;#%,$!=0%#&563!!
Dr. Diane Dixon 

School of Psychological Sciences and Health 

University of Strathclyde 

Graham Hills Building 

40 George Street 

Glasgow, G1 1QE 

Telephone: 0141 548 2571 

Email: diane.dixon@strath.ac.uk 

 

This investigation was granted ethical approval by the University of Strathclyde ethics committee. 

 

If you have any questions/concerns, during or after the investigation, or wish to contact an independent 

person to whom any questions may be directed or further information may be sought from, please 

contact: 

 

Secretary to the University Ethics Committee 

Research & Knowledge Exchange Services 

University of Strathclyde 

Graham Hills Building 

50 George Street 

Glasgow, G1 1QE 

Telephone: 0141 548 3707 

Email: ethics@strath.ac.uk 

  



 

!!! $

Appendix 7 – Randomised, Controlled N-of-1s Consent Form 
 

Consent Form  
 
 
 
 
 
Name of department: School of Psychological Sciences and Health 
 
Title of the study: The effect of joint pain on exercise-related goal-setting: an N-of-
1 randomised controlled trial 
 
 

 
  

• I confirm that I have read and understood the information sheet for the above project and 
the researcher has answered any queries to my satisfaction.  
 

• I understand that my participation is voluntary and that I am free to withdraw from the 
project at any time, without having to give a reason and without any consequences.  
 

• I understand that any information recorded in the investigation will remain confidential 
and no information that identifies me will be made publicly available.  

 
• I consent to being a participant in the project 
 

 
 
 
 
 

I 
(PRINT NAME) 

Hereby agree to take part in the above project 

Signature of Participant: 
 

Date  
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Appendix 8 – Randomised, Controlled N-of-1s Demographic Information Sheet 
 
 

Participant Information 
 

Name 
 
Age 
 
Gender 
 
Mobile Phone Number 
 
 
 
 
 
 
 
 
 
Do you know what the cause of your hip or knee pain is? If so, please describe. 
 
 
 
 
 
 
 
 
Do you have any illnesses or health problems that you think might affect this study? 
If so, please give details below. 
 
 
 
 
 
 
 
 
Do you use pain relieving medication regularly? 
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Appendix 10 – HAQ-20

 

!"#$%#&'()'"#&*+#&,-.&/#%*&$0%1#)&23)&435)&$/("(*(#%&36#)&*+#&!789&:..; <&
&
AT	THIS	MOMENT,	are	you	able	to:	
	
DRESSING	&	GROOMING		
	
1.		Dress	yourself,	including	shoelaces	and	buttons?			
													

without														with																		with	
			ANY																SOME															MUCH													UNABLE	
difficulty									difficulty										difficulty													to	do	

	
	
2.		Shampoo	your	hair?		
	

without														with																		with	
			ANY																SOME															MUCH													UNABLE	
difficulty									difficulty										difficulty													to	do	

	
	
ARISING	
	
3.		Stand	up	from	an	armless	straight	chair?		
	

without														with																		with	
			ANY																SOME															MUCH													UNABLE	
difficulty									difficulty										difficulty													to	do	

	
	
4.		Get	in	and	out	of	bed?		
	

without														with																		with	
			ANY																SOME															MUCH													UNABLE	
difficulty									difficulty										difficulty													to	do	

	
	
EATING		
	
5.		Cut	your	meat?		
	

without														with																		with	
			ANY																SOME															MUCH													UNABLE	
difficulty									difficulty										difficulty													to	do	

	
	
6.		Lift	a	full	cup	or	glass	to	your	mouth?		
	

without														with																		with	
			ANY																SOME															MUCH													UNABLE	
difficulty									difficulty										difficulty													to	do	
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Appendix 11 – Randomised, Controlled N-of-1s Baseline and Follow-Up Pain 
Scale 
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Appendix 12 – Randomised, Controlled N-of-1s Debriefing Sheet 
 

Debriefing form 
 
 
School of Psychological Sciences and 
Health  
!
The effect of joint pain on exercise-
related goal-setting: an N-of-1 
randomised controlled trial!

 

 
Thank you for taking part in this study about the effect of goal-
setting on physical activity. This study is trying to find out 
whether setting a personal walking goal effects physical activity 
differently depending on how much pain a person is experiencing.   
 
For the purposes of this study, you completed 2 different types of 
goal-setting. On some days, you made a goal about walking. 
Other days, you made a goal about eating fruit and vegetables. 
We expected you to walk more on days when you set a walking 
related goal compared to days on which you set a fruit and 
vegetable related goal. We also expected that you would walk 
less on days when your joint pain was high compared to on days 
when your joint pain was lower.  
 
Feel free to contact me or my supervisor if you have any 
questions.  

Thank you very much for taking part. 
 

Tiffany Hamilton-Barclay  
School of Psychological Sciences 
and Health 
University of Strathclyde 
Graham Hills Building 
40 George Street 
Glasgow, G1 1QE 
Email: tiffany.hamilton-
barclay@strath.ac.uk   

Dr. Diane Dixon (Supervisor) 
,-.//0 $/1$234-./0/56-70$,-689-83$
79:$;870<.$$
=96>8?36<4$/1$,<?7<.-04:8 
@?7.7A$;6003$BC60:695 
)' $@8/?58$,<?88< 
@0735/D$@($(EF$
Email: diane.dixon@strath.ac.uk 
Phone.: 0141 548 2571$$
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Appendix 13 – Longitudinal N-of-1s Advertisement 
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Do you suffer from chronic joint pain in you knee or hip? 

!
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Appendix 14 – N-of-1s Participant Information Sheet 

Participant  Information  Sheet  

 

Name of Department: School of Psychological Sciences and Health 

My name is Tiffany Hamilton-Barclay and I am a postgraduate research student at the 
University of Strathclyde. This research is being done as part of the department of 
psychology in the School of Psychological Sciences and Health. I can be contacted via 
email at tiffany.hamilton-barclay@strath.ac.uk or by phone on 0141 548 4391. 

 

Title  of the study: Understanding mobility in chronic joint pain 

You are being invited to take part in a research study.  Before you decide, it is important 
for you to understand why the research is being carried out and what it will  involve. 

Please take the time to read the following information sheet carefully. 

 

What is the purpose of this investigation? 

Arthritis is a long-term condition that can affect the way a person lives their life.  In 
particular joint pain can affect how active a person is.  In this study we are trying to 
understand the relationship between joint pain and activity.  In addition, we are 
interested in better understanding how personal views about health and mood affects a 
person’s day-to-day activity levels.   
 

Do you have to take part? 

No, you donÕt have to take part, and participation in this study is voluntary. You may 
withdraw from this study at any time without giving a reason. However, data cannot be 
withdrawn once your information is anonymised. 

 

What will  you do in the project? 

This study involves completing a questionnaire and an interview that assesses physical 
health, psychological well-being, and physical activity.  The researcher will meet you at 
a location of your choice to do this. You will be asked to wear an accelerometer (a small 
device about the size of a matchbox) each day to record your activity levels and to 
answer some questions online once each morning and once each evening throughout the 
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study. This device is worn on a belt around your waist and shouldn’t affect your daily 
routine in any way. You will also be asked to complete the original questionnaire again 
at the end of the study. You will be shown all the questions you will be asked to answer 
before you finally decide whether or not you wish to participate in the study. 
 

Why have you been invited to take part?  

You have been invited to take part because we are interested in adults who have chronic 
joint pain of the hip or knee. 

 

What happens to the information  in the project?  

 

The information you supply will  remain confidential and will  be securely stored on a 
password protected computer.  All  the data will  be securely destroyed five years after the 
study is completed.  

 

The University of Strathclyde is registered with  the Information  CommissionerÕs 
Office who implements the Data Protection Act 1998. All  personal data on 
participants will  be processed in accordance with  the provisions of the Data 
Protection Act 1998. 

 

Thank you for  reading this information  Ð please ask any questions if  you are 
unsure about what is written  here.  

 

What happens next? 

If  you would like to take part in this project you will  first be asked to complete a consent 
form.  Next, you will  be asked to complete a questionnaire.  You will  then be given an 
accelerometer, which you will  be asked to wear every day for 8 weeks. You will  also be 
asked to go online twice each day and answer a series of questions.  There are no right or 
wrong answers to these questions; it is your personal experience and beliefs that are of 
interest. At the end of the first week the researcher will  contact you to make sure you are 
happy with participating in the study and to check that the equipment is working 
properly. After 8 weeks the researcher will  meet with you again to collect your 
accelerometer, give you the first questionnaire one more time, and answer any questions 
you may have about the study.  You are free to contact the researcher or her supervisor at 
any time. 

  

If  you do not wish to take part  thank you very much for  your interest and for  
taking the time to read this information  sheet.   

 

This investigation was granted ethical approval by the University of Strathclyde Ethics 
Committee. 
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If  you have any questions/concerns, during or after the investigation, or wish to contact 
an independent person to whom any questions may be directed or further information 
may be sought from, please contact: 

 
Secretary to the University Ethics Committee 
Research & Knowledge Exchange Services 
University of Strathclyde 
Graham Hills Building 
50 George Street 
Glasgow 
G1 1QE 
Telephone: 0141 548 3707 
Email: ethics@strath.ac.uk 
 
Researcher Contact Details: 
Student Investigator:      
Tiffany Hamilton-Barclay 
School of Psychological Sciences and Health 
University of Strathclyde 
Graham Hills Building 
40 George Street 
Glasgow 
G1 1QE 
Telephone: 0141 548 4391 
Email: tiffany.hamilton-barclay@strath.ac.uk 
 
Supervisor: 
Dr. Diane Dixon 
School of Psychological Sciences and Health 
University of Strathclyde 
Graham Hills Building 
40 George Street 
Glasgow 
G1 1QE 
Telephone: 0141 548 2571 
Email: diane.dixon@strath.ac.uk 
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Appendix 15 – N-of-1s Consent Form  

Consent Form  
 
 
Name of department: School of Psychological Sciences and Health 
 
Title of the study: Understanding pain and mobility in osteoarthritis 
 
 

 
  

• I confirm that I have read and understood the information sheet for the above project and the 
researcher has answered any queries to my satisfaction.  
 

• I understand that my participation is voluntary and that I am free to withdraw from the 
project at any time, without having to give a reason and without any consequences.  
 

• I understand that any information recorded in the investigation will remain confidential and 
no information that identifies me will be made publicly available.  

 
• I consent to being a participant in the project 

 
□ I consent to being audio recorded during the interview  
(you may still participate even if you do not wish to be audio recorded) 
 
 
I 

(PRINT NAME) 
Hereby agree to take part in the above 
project 

Signature of Participant: 
 
 
 

Date 

Title of the study: Understanding pain and mobility in arthritis 
 
The University of Strathclyde is a charitable body, registered in Scotland, number SC015263 
 
$ $ Last updated: May 2011 
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Appendix 16 – N-of-1s Demographic Information Sheet 

Participant Information 
 

Name 
 
Age 
 
Gender 
 
Email Address  
 
 
 
 
 
 
 
 
 
 
Do you have any illnesses or health problems that you think might affect this study? 
If so, please give details below. 
 
 
 
 
 
 
 
 
 
 
Do you use pain relieving medication regularly? 
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Appendix 17 – N-of-1s Morning Qualtrics Survey Example 
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Appendix 18 – N-of-1s Evening Qualtrics Survey Example 
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Appendix 19 – N-of-1s Debriefing Sheet 

Debriefing form 
 
School of Psychological Sciences and 
Health  
!
Understanding pain and mobility in 

arthritis 

 

 
 
Thank you for taking part in this study about arthritis, pain and mobility.  
This study is trying to understand more about the relationship between 
pain and mobility in people with arthritis.  We are interested to 
understand how pain affects how active people with arthritis are.  At the 
moment we have some information about this from studies that have 
compared activity in people with osteoarthritis with people who do not 
have arthritis.  We have less information about how joint pain and 
stiffness affects mobility and activity on a day-to-day basis in people 
with arthritis.  Also, we are interested in understanding how beliefs and 
mood affect activity.  We do know that a person’s beliefs, for example 
how confident the person is in their ability to be active, can affect how 
active they are.  Also, we know that a person’s mood can affect how 
active they are, for example, we tend to be more active when we are in a 
positive mood compared to when we are in a negative mood.  However, 
it is not clear whether our mood makes us more active or whether being 
more active makes us more positive.  This study collected information 
about pain, activity, mood and beliefs every day.  This information will 
enable us to examine the day-to-day relationship between pain, activity, 
mood and beliefs to answer these kinds of questions.  
 
If you have any concerns about your mood or your arthritis, please 
contact your general practitioner and/or look for more information from 
the following organisations: 
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Arthritis Care 
.<<GHIIDDDJ7?<.?6<63-7?8J/?5JCKI;/A8 
0808 800 4050 
Unit 25A 
Anniesland Business Park 
Glasgow 
G13 1EU 
 
Arthritis Research UK 
.<<GHIIDDDJ7?<.?6<63?8387?-.CKJ/?5I 
Copeman House 
St Mary's Gate 
Chesterfield 
Derbyshire 
S41 7TD 
 
The Scottish Association for Mental Health 
.<<GHIIDDDJ37A.J/?5JCKI 
SAMH Information Service 
Brunswick House 
51 Wilson Street 
Glasgow, G1 1UZ 
 
 
Please feel free to contact me or my supervisor if you have any 
questions. Thank you for taking part. 
 
Tiffany Hamilton-Barclay and Dr. Diane Dixon (Supervisor) 
School of Psychological Sciences and Health 
University of Strathclyde 
Graham Hills Building 
40 George Street 
Glasgow, G1 1QE 
Email: <611794J.7A60</9LM7?-074N3<?7<.J7-JCK 
Email: :6798J:6O/9N3<?7<.J7-JCK 
Phone: Diane Dixon 0141 548 2571   
 
 


