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 7 
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T#*4*;0 ,$../C/V d4*)/#+*;0 $% d.+;/#V Q;& 6(3/+L+ E$+D*;(. (48 ;2/ '/D(#;3/4; $% 
=C#*:B.;B#/ (48 *+ .$$-*4C D(#;*:B.(#.0 (; 3/3$#0 (48 F$4/ 2/(.;2&  T2/ +;B80 @*.. 
#/:#B*; $)/# h``` D(;*/4;+ *4 J$#;2/#4 M#/.(48 (48 ;2/ </DBF.*:&  T2*+ +;B80 @*.. 2()/ 
(4 *4:#/(+*4C #$./ *4 ;2/ @$#- $% ;2/ A/#:/#L+ M4+;*;B;/ $)/# ;2/ 4/]; %/@ 0/(#+& 
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D(;*/4;+ (;;/48(4:/+ (; ;2/ B4*;+ :.*4*:+&   9/ 2()/ +//4 3$#/ ;2(4 ( 8$BF.*4C $% *;+ 
(:;*)*;0 $)/# ;2/ D(+; ;2#// 0/(#+&   =.. D(;*/4;+ @2$ (;;/48 Q;& 6(3/+L+ E$+D*;(. @*;2 
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F.(:-$B;+ @/ 2()/ +//4 +*C4*%*:(4; 8/)/.$D3/4;+ *4 4B#+/ ./8 :.*4*:+ @2/#/ 4B#+/+ 
(#/ *4 8*#/:; D2$4/ :$4;(:; @*;2 D(;*/4;+ @2$ #*4C *4 F0 8(0 (48 (.+$ D#$)*8/ 
D$#;(F./ 3$4*;$#+ ;$ D(;*/4;+ ;$ 3/(+B#/ _k 2$B# F.$$8 D#/++B#/ (48 G,HL+ (48 
3(-/ ()(*.(F./ (48 %*; g 8(0 /)/4; 3$4*;$#+& 
 
T2/ Q;#$-/ +/#)*:/ 2(+ +//4 3(c$# 8/)/.$D3/4;+ *4 _``a @*;2 ;2/ $D/4*4C $% ( 4/@ 
+*] F/88/8 8/8*:(;/8 (:B;/ +;#$-/ B4*; *4 ;2/ =:B;/ A/8*:(. (48 =++/++3/4; d4*; *4 
A(0 _``a&  K4/ $% $B# 2$+D*;(. ,T +:(44/#+ 2(+ F//4 BDC#(8/8 @*;2 ;2/ *4;#$8B:;*$4 
$% ( 4/@ ,T D/#%B+*$4 :(D(F*.*;0 ;2B+ %(:*.*;(;*4C ( 3$#/ :$3D#/2/4+*)/ (48 
*33/8*(;/ (++/++3/4; $% D(;*/4;+ @2$ (#/ (83*;;/8 @*;2 ( 4/@ $4+/; $% ( +;#$-/&   = 
4(;*$4(. +;#$-/ 4B#+*4C :$4%/#/4:/ ;$$- D.(:/ *4 K:;$F/# $#C(4*+/8 F0 A/8G? (48 
AM<= +;(%% (48 ;2/ E<7 2(+ (@(#8/8 ( #/+/(#:2 C#(4; ;$ '#& '(4*/. <0(4 @2$ @*.. 
:$33/4:/ 2*+ +;#$-/ #/+/(#:2 @$#- *4 ;2/ A/#:/#L+ M4+;*;B;/ %#$3 6B4/ _`b` 
 
'#& A$2(33(8 =.-(F*4* @2$ @$#-/8 (+ ( #/+/(#:2 /./:;#$4*:+ /4C*4//# *4 ;2/ AM<= 
7*$U/4C*4//#*4C d4*; @*;2 "#$%/++$# ,$(-./0 (48 @*;2 '#& H/#(#8 7$0./ @(+ (@(#8/8 
( "2' %$# 2*+ @$#- $4 $::B.(# 3*:#$;#/3$# F0 T,' *4 _``a&   
 
"#$%/++$# <$+/ =44/ >/440 @2$ *+ ;2/ 8#*)*4C %$#:/ F/2*48 ;2/ M#*+2 ?$4C*;B8*4(. 
Q;B80 $4 =C/*4C 1TM?'=5 +(@ +*C4*%*:(4; 8/)/.$D3/4;+ *4 _``a @*;2 ;2/ $D/4*4C $% 
;2/ 4/@ TM?'= :/4;#/ *4 T,' *4 A(0 F0 "#$%/++$# A(#0 A: =.//+/ (48 ;2/ $D/4*4C $% 
( +(;/..*;/ :/4;#/ *4 ,$#-&  TM?'= *+ 4$@ #/:#B*;*4C $.8/# D/$D./ %#$3 ;2#$BC2$B; 
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T2/ M'= (48 M4;/. T/:24$.$C0 </+/(#:2 %$# M48/D/48/4; ?*)*4C 1T<M?5 "#$c/:; 2(+ *;+ 
3(*4 :.*4*:(. :/4;#/ F(+/8 *4 ;2/ A/#:/#L+ M4+;*;B;/ %$# </+/(#:2 $4 =C/*4C *4 Q;& 
6(3/+L+ E$+D*;(.&   T2*+ 0/(# :$3D./;/8 $4/ $% ;2/ 3(*4 D2(+/+ $% *;+ $D/#(;*$4 @*;2 
;2/ :$3D./;*$4 $% ;2/ T<M? h`` Q;B80& 
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;2/ /8B:(;*$4 $B;#/(:2 D#$C#(33/+ %$# AM<= (48 ;2/ ,/4;#/ %$# QB::/++%B. =C/*4C&   
E/# *4DB; @*.. %B#;2/# 2*C2.*C2; ;2/ @$#- $% ;2/ A/#:/#L+ M4+;*;B;/ (48 ;2/ )(.B/ $% 
D$+*;*)/ (C/*4C *4 ;2/ @*8/# :$33B4*;0&  Q2/ (.#/(80 2(+ 3(8/ ( 3(c$# *3D(:; *4 
3(40 $% ;2/+/ (#/(+ +*4:/ 2/# (DD$*4;3/4; (+ :(4 F/ +//4 *4 ;2/ ,$33B4*:(;*$4+ 
Q/:;*$4 $% ;2*+ 0/(#L+ #/D$#;& 
 
 
AcCno:le>0e2ent) 
 
M @$B.8 .*-/ ;$ (C(*4 ;2(4- (.. @2$ 2/.D/8 $#C(4*+/ ;2/ _b+; =44*)/#+(#0 :/./F#(;*$4+ 
$% ;2/ A/#:/#L+ M4+;*;B;/ ;2(; M 2()/ 8/+:#*F/8 (F$)/&   M4 D(#;*:B.(# M @*+2 ;$ ;2(4- 
6B80 K]./0 (48 ,(#$. AB#D20 %$# ;2/*# $#C(4*+(;*$4(. +-*..+ (48 %$# ;2/*# :$4;*4B/8 
:$33*;3/4; ;$ ;2/ @$#- $% AM<=&  M4 (88*;*$4V 6B80 K]./0 2(+ (C(*4 ;2*+ 0/(# 
(##(4C/8 ;2/ .(0$B;V ;2/ +/;;*4C (48 D#*4;*4C $% ;2/ (44B(. #/D$#;&  ML8 (.+$ .*-/ ;$ 
;2(4- 6(:WB/.*4/ 7B:-./0 (48 '$#*+ KL70#4/ @2$ :$U$#8*4(;/8 ;2/ +BF3*++*$4+ %#$3 
;2/ 8*%%/#/4; B4*;+ @*;2*4 AM<=&    
 
T2/ _b+; :/./F#(;*$4+ (..$@/8 B+ ;$ F#*4C ;$C/;2/# D(+; (48 D#/+/4; +;(%% $% AM<= (48 
*; :$4;*4B/+ ;$ F/ ( 2*C2.0 #/@(#8*4C /]D/#*/4:/ ;$ +// +$ 3(40 D/$D./ @2$ 2()/ 
C$4/ ;2#$BC2 AM<= $)/# ;2/ D(+; _b 0/(#+ @$#-*4C *4 2/(.;2 :(#/ ;2#$BC2$B; M#/.(48 
(48 ;2#$BC2$B; ;2/ @$#.8 (+ +/4*$# 3/8*:(.V 4B#+*4C (48 ;2/#(D0 +;(%% X (.. 
:$33*;;/8 ;$ *3D#$)*4C ;2/ 2/(.;2 :(#/ $% $B# $.8/# D$DB.(;*$4 (48 /4(F.*4C +$ 
3(40 $% $B# +/4*$# :*;*R/4+ ;$ :$4;*4B/ ;$ .*)/ (:;*)/ (48 D#$8B:;*)/ .*)/+ (+ %B.. 
3/3F/#+ $% ;2/ :$33B4*;0&    
 
T$3 A*;:2/..V ;2/ ,2(*#3(4 $% Q;& 6(3/+L+ 7$(#8V (48 ;2/ ,GK $% ;2/ E$+D*;(. A#& M(4 
,(#;/# 2()/ F//4 3(c$# +BDD$#;/#+ $% ;2/ @$#- $% ;2/ A/#:/#L+ M4+;*;B;/ (48 M @*+2 ;$ 
;2(4- ;2/3 %$# %(:*.*;(;*4C ;2/ 8/)/.$D3/4; $% (.. ;2/ +/#)*:/+ (48 #/+/(#:2 (:;*)*;*/+ 
@*;2*4 AM<= (48 Q;& 6(3/+L+ E$+D*;(.&   
 
ML8 .*-/ ;$ ;2(4- ;2/ E/(.;2 </+/(#:2 7$(#8V Q:*/4:/ P$B48(;*$4 M#/.(48V ;2/ EQG (48 
;2/ '/D(#;3/4; $% E/(.;2V ;2/ M'=V '/D(#;3/4; $% =C#*:B.;B#/ (48 MJTG? (+ @/.. (+ 
3(40 $% ;2/ D2(#3(:/B;*:(. :$3D(4*/+ %$# ;2/ C#(4; %B48*4C (48 +BDD$#; ;2(; ;2/0 
:$4;*4B/ ;$ C*)/ ;$@(#8+ ;2/ #/+/(#:2 (48 @$#- $% ;2/ M4+;*;B;/&   T2/ +BDD$#; @/ 
2()/ #/:/*)/8 $)/# ;2/ .(+; %*)/ 0/(#+ %#$3 =;.(4;*: "2*.(4;#$D2#*/+ 2()/ C#/(;.0 
/4(F./8 ;2/ @$#- $% "#$%/++$# <$+/ =44/ >/440 (48 '#& 6$/ E(#F*+$4 @2$ (#/ 
*4;/#4(;*$4(. ./(8/#+ *4 ;2/*# %*/.8+ (48 F$;2 2()/ 3(8/ 3(c$# :$4;#*FB;*$4+ ;$ :(#/ 
$% ;2/ /.8/#.0 *4 M#/.(48 (48 ;$ ;2/ @$#- $% AM<= +*4:/ ;2/*# (##*)(.&  =;.(4;*: 
"2*.(4;2#$D*/+ (#/ (.+$ +;/(8%(+; *4 ;2/*# +BDD$#; $% $B# 4/@ D.(44/8 ,/4;#/ $% 
G]:/../4:/ %$# QB::/++%B. =C/*4C @2*:2 :$4;*4B/+ ;$ 3(-/ +;/(80 D#$C#/++&    
 
P*4(..0 $4 F/2(.% $% ;2/ Q;//#*4C ,$33*;;// (48 +;(%% $% ;2/ AM<= ML8 .*-/ ;$ +*4:/#/.0 
;2(4- ;2/ 7$(#8 $% ;2/ A/#:/#L+ E$+D*;(. P$B48(;*$4&  T2/*# +BDD$#; 2(+ F//4 ;2/ 
F(:-F$4/ $% ;2/ A/#:/#L+ M4+;*;B;/ %$# _b 0/(#+ (48 ;2/0 :$4;*4B/ ;$ F/ $B# 3(c$# 
+$B#:/ $% +B+;(*4/8 %B48*4C @2*:2 2(+ /4(F./8 B+ ;$ /3F(#- $4 :$4;*4B*4C 4/@  
()/4B/+ $% #/+/(#:2 (48 2/(.;2 :(#/ 8/.*)/#0 *4 ( )/#0 8*+(8)(4;(C/8 (#/( $% *44/# 
:*;0 'BF.*4&    
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,$4+*+;/4; @*;2 ;2/*# 4(3/ ;2/0 ;#B.0 2()/ F//4 ( %$B48(;*$4 $4 @2*:2 ;2/ 8*%%/#/4; 
B4*;+ $% ;2/ A/#:/#L+ M4+;*;B;/ %$# </+/(#:2 $4 =C/*4C 2()/ :$4;*4B/8 ;$ F.$++$3 (48 
8/)/.$D& 
 

 
 
Prof. J.  Hegarty Provost TCD, Lord Iveagh & Prof. D.  Coakley 
 
 

 
 

Prof. JB Walsh, Prof & Mrs. I Howie 
Mr.  G.  Heather and Mr.  R.  Ensor 

 
 
 
 
 
 
6&  7/#4(#8 9(.+2V 
 
 

 
'*#/:;$#& 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Me2or; Cl/n/c 
 
jga D(;*/4;+ @/#/ +//4 *4 ;2/ A/3$#0 ,.*4*: *4 _``a U _kl 1hlm5 $% ;2/+/ @/#/ 4/@ 
#/%/##(.+ %$# %B.. (++/++3/4;&   T2/ %$..$@*4C D*/ :2(#; #/D#/+/4;+ ( F#/(-8$@4 $% ;2/ 
(.. $% ;2/ (++/++3/4;+ +//4 *4 ;2/ :.*4*: F$;2 4/@ (48 #/;B#4 D(;*/4;+ (48 ;2/ 
@$#-*4C 8*(C4$+*+ (++*C4/8 ;$ /(:2&  T2$+/ D(;*/4;+ @*;2 B4:./(# 8*(C4$+*+ 2()/ (.. 
F//4 #/%/##/8 ;$ Q; 6(3/+Y+ E$+D*;(. J/B#$.$C0 +/#)*:/+ %$# ( +/:$48 $D*4*$4 (48 (#/ 
;2/4 8*+:B++/8 (; c$*4; 4/B#$.$C0S3/3$#0 :.*4*: :$4+/4+B+ 3//;*4C+&   T2/0 
:$4;*4B/ ;$ F/ %$..$@/8 BD F0 ;2/ 3/3$#0 :.*4*: (.+$&   T2/+/ %*CB#/+ 2*C2.*C2; ;2(; 
;2/ 3(c$#*;0 $% D(;*/4;+ D#/+/4; (; ( +;(C/ $% 3*.8 :$C4*;*)/ *3D(*#3/4; @2*:2 
%(:*.*;(;/+ /(#.0 8*(C4$+*+&   T2/+/ D(;*/4;+ #/:/*)/ :$4;*4B/8 %$..$@UBD @*;2*4 ;2/ 
3/3$#0 :.*4*: +/#)*:/& 
 
,$C4*;*)/ Q;B8*/+ ,.*4*: 

T2/ ,$C4*;*)/ Q;B8*/+ ,.*4*: 1,Q,5 *+ ( n#(D*8 (::/++L :.*4*:(. 3/3$#0 +/#)*:/ (*3*4C 
;$ (++/++ D(;*/4;+ @*;2 B48*(C4$+/8 3/3$#0 8*%%*:B.;*/+ @*;2*4 e @//-+ %#$3 ;*3/ $% 
#/%/##(.&  </%/##(.+ (#/ #/:/*)/8 %#$3 H/4/#(. "#(:;*;*$4/#+ (48 :$4+B.;(4;+ *4 ;2/ 
'BF.*4 =C/*4C </+/(#:2 J/;@$#-&   T2*+ :.*4*: *+ $D/#(;/8 F0 :.*4*:(. #/+/(#:2 %/..$@+ 
(48 4B#+/+ *4)$.)/8 *4 ;2/ AM<= F#(*4 (C/*4C #/+/(#:2 D#$C#(33/ B48/# ;2/ 
+BD/#)*+*$4 $% "#$%/++$#+ 7#*(4 ?(@.$# (48 <$+/ =44/ >/440&   "(;*/4;+ #/%/##/8 ;$ 
;2*+ :.*4*: 2()/ ( :$3D#/2/4+*)/ :.*4*:(. (++/++3/4;V 4/B#$D+0:2$.$C*:(. ;/+;*4CV (48 
4/B#$U*3(C*4C (+ (DD#$D#*(;/&   T2/#/ (#/ _ :.*4*:(. +/++*$4+ D/# @//- $4 T2B#+8(0 
(48 P#*8(0 3$#4*4C+&   T2/#/ *+ :.$+/ .*(*+$4 @*;2 ;2/ AM<= 3/3$#0 :.*4*: (48 (.. 
D(;*/4;+ +//4 *4 F$;2 :.*4*:+ (#/ 8*+:B++/8 (; ( c$*4; :$4+/4+B+ 3//;*4C&   
=DD#$]*3(;/.0 _l` 4/@ D(;*/4;+ @/#/ +//4 *4 _``a&   T2/+/ D(;*/4;+ @/#/ (+-/8 ;$ 
D(#;*:*D(;/ *4 #/+/(#:2 D#$c/:;+ (48 @*.. F/ %$..$@/8 BD ;2/ AM<= 3/3$#0 :.*4*: (+ 
(DD#$D#*(;/& 
 

 
?/C/48^ =' o=.R2/*3/#L+ '/3/4;*(V PT' o P#$4;$;/3D$#(. '/3/4;*(V A,Mo A*.8 :$C4*;*)/ 
M3D(*#3/4;& 
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G42(4:*4C ,(#/ *4 =.R2/*3/#L+ '*+/(+/ Q;B80 1T2/ G,=' Q;B805 

K)/#)*/@ 
T2*+ *+ ( +;B80 $% ;2/ /:$4$3*:V D+0:2$+$:*(. (48 D20+*:(. *3D(:; $% =.R2/*3/#L+ 
'*+/(+/ 1='5 BD$4 D(;*/4;+ (48 :(#/C*)/#+&  T2/ :2(4C*4C 8/3$C#(D2*:+ $% M#*+2 
+$:*/;0 3/(4 ;2(; ;2/ D#/)(./4:/ $% =' *+ *4:#/(+*4C @*;2 /)/#UC#/(;/# 4B3F/#+ $% 
D(;*/4;+ *4 ;2/ 3$8/#(;/ ;$ +/)/#/ +;(C/+ $% 8*+/(+/&  T2/ 3(c$#*;0 $% ;2*+ FB#8/4 $% 
:(#/C*)*4C *+ :B##/4;.0 F$#4/ F0 *4%$#3(. :(#/C*)/#+ @$#-*4C *4 ;2/ 2$3/ @*;2 .*;;./ 
D#$%/++*$4(. *4DB; $# +BDD$#; %#$3 %$#3(. +/#)*:/+&  = +3(.. :2(4C/ *4 ;2/ 
8*+;#*FB;*$4 $% ;2*+ FB#8/4 $% :(#/ :$B.8 2()/ +*C4*%*:(4; *3D.*:(;*$4+ %$# ;2/ 
8/3(48+ D.(:/8 $4 (.#/(80 $)/#+BF+:#*F/8 2/(.;2 :(#/# +$B#:/+ +B:2 (+ #/+*8/4;*(. 
:(#/&   T2*+ +;B80 @*.. /]D.$#/ ;2/ /:$4$3*:V D+0:2$+$:*(. (48 D20+*:(. :$+;+ 
(++$:*(;/8 @*;2 =' @*;2 D(#;*:B.(# %$:B+ BD$4 ;2/ %#/WB/4;.0 4/C./:;/8 *4%$#3(. 
:(#/C*)*4C +BDD$#; +;#B:;B#/+ @2*:2 (#/ +$ /++/4;*(. ;$ ;2/ :(#/ $% D(;*/4;+& 
 
T2*+ +;B80 @*.. :$../:; 8(;( %#$3 bj` D(;*/4;S:(#/# 80(8+ #/:#B*;/8 %#$3 ;2/ 
A/8*:*4/ %$# ;2/ G.8/#.0 (48 "+0:2*(;#0 $% K.8 =C/ +/#)*:/+ *4 Q;& 6(3/+L+ E$+D*;(. 
@2$ @*.. F/ +;#(;*%*/8 (::$#8*4C ;$ +/)/#*;0 $% ='&   M; @*.. 3/(+B#/ D(;*/4; (48 
:(#/C*)/# )(#*(F./+ (++$:*(;/8 @*;2 *4:#/(+*4C :$+;+ (48 @*;2 (8)/#+/ 
F*$D+0:2$+$:*(. $B;:$3/+ +B:2 (+ D$$# D20+*:(. 2/(.;2V 8/D#/++*$4V :(#/C*)/# FB#8/4 
(48 $;2/# D#/8*:;$#+ $% /(#.0 @*;28#(@(. %#$3 ;2/ :(#/C*)*4C #$./ (48 D(;*/4; 
*4+;*;B;*$4(.*+(;*$4&   T2/#/ *+ :B##/4;.0 .*;;./ *4%$#3(;*$4 $% ;2*+ 4(;B#/ *4 ;2/ M#*+2 
:$4;/];&  M; *+ 2$D/8 ;2(; (4 *4:#/(+/8 B48/#+;(48*4C $% ;2/ %*4(4:*(.V +$:*(.V D20+*:(. 
(48 D+0:2$.$C*:(. :2(../4C/+ %(:/8 F0 :(#/C*)/#+ @*.. %(:*.*;(;/ 3$#/ /%%/:;*)/ 
D.(44*4C $% *4;/#)/4;*$4(. +;#(;/C*/+ ;$ (:2*/)/ *3D#$)/8 $B;:$3/+ %$# D(;*/4;+ (48 
:(#/C*)/#+ (.*-/&  M; +2$B.8 /WB(..0 *4%$#3 8/:*+*$4U3(-*4C #/C(#8*4C ;2/ 3$+; 
/%%/:;*)/ 8/D.$03/4; $% /]*+;*4C 2/(.;2:(#/ #/+$B#:/+ *4 ;2/ M#*+2 :$4;/];& 
 
"#$C#/++ +$ %(# 

T2*+ +;B80 #/D#/+/4;+ ( :$..(F$#(;*$4 F/;@//4 ;2/ A/#:/#L+ M4+;*;B;/ %$# </+/(#:2 $4 
=C/*4CV G.(4 D2(#3(:/B;*:(.+ (48 ;2/ M#*+2 ,/4;#/ %$# Q$:*(. H/#$4;$.$C0 (; ;2/ 
J(;*$4(. d4*)/#+*;0 $% M#/.(48V H(.@(0&  T2/ "#*4:*D(. Q;B80 M4)/+;*C(;$# *+ "#$%/++$# 
7#*(4 ?(@.$# (48 (88*;*$4(. *4)/+;*C(;$#+ $4 ;2*+ D#$c/:; (#/p '# '(3*/4 H(..(C2/#V 
'# =*4/ J* A2($.(*4V A+ ?*+( ,#$+F0 Q<J (48 A+ '/*#8#/ <0(4&   G;2*:+ (DD#$)(. %$# 
;2*+ +;B80 @(+ $F;(*4/8 *4 '/:/3F/# _``e (48 #/:#B*;3/4; :$33/4:/8 *4 6(4B(#0 
_``a&  b_` D(;*/4;S:(#/C*)/# 80(8+ 2()/ ;(-/4 D(#; *4 ;2/ +;B80 ;$ 8(;/ (48 
#/:#B*;3/4; *+ +;*.. $4C$*4C&  '# '(3*/4 H(..(C2/# 2(+ 2(8 (4 A' D#$D$+(. F(+/8 $4 
;2/ (F$)/ +;B80 (::/D;/8 F0 T#*4*;0 ,$../C/ (48 '# =*4/ J* A2($.(*4 2(+ #/:/4;.0 
2(8 (4 AQ: D#$D$+(. (::/D;/8 @*;2 ( )*/@ ;$ ;#(4+%/##*4C ;$ ( "2' D#$C#(33/ *4 
_`b`&   
 
'*+:.$+B#/ $% '*(C4$+*+ Q;B80 
'# '(3*/4 H(..(C2/# *+ :$..(F$#(;*4C @*;2 '# =*4/ J*A2($.(*4V '# >/)*4 A:,(##$.. 
(48 '# '()*8 <$F*4+$4 $4 ( +;B80 #/C(#8*4C ;2/ (;;*;B8/+ (48 D#/%/#/4:/+ $% D(;*/4;+ 
(48 :(#/C*)/#+ ;$ ;2/ 8*+:.$+B#/ $% ( 8*(C4$+*+ $% =.R2/*3/#L+ 8*+/(+/&   T2*+ +;B80 
%$..$@+ $4 %#$3 #/+/(#:2 D#/)*$B+.0 :$3D./;/8 *4 ;2/ A/3$#0 :.*4*: 1A(CB*#/ /; (.&  
7A6 baah5 @2*:2 2*C2.*C2;/8 ;2/ %#/WB/4; 8*++$4(4:/ F/;@//4 D(;*/4;+L (48 
:(#/C*)/#+L 8/+*#/ %$# *4%$#3(;*$4 *4 ;2*+ :$4;/];&   9/ (4;*:*D(;/ ;2(; %*48*4C+ %#$3 
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;2*+ +;B80 @*.. *4%$#3 +;(48(#8+ $% :.*4*:(. :(#/ *4 ;2/ A/3$#0 :.*4*:&  '# '(3*/4 
H(..(C2/# *+ (.+$ 8#(%;*4C ( #/)*/@ (#;*:./ #/C(#8*4C %(..+ *4 =.R2/*3/#L+ 8*+/(+/ @*;2 
D(#;*:B.(# %$:B+ BD$4 #*+- %(:;$#+ (48 /:$4$3*: :$4+/WB/4:/+&   
 

,KJT=,T QTd'\^ '*3/F$4 *4 =.R2/*3/#L+ '*+/(+/ 
T2*+ *+ ( "2(+/ j AB.;*:/4;/#V #(48$3*+/8V 8$BF./UF.*48V D.(:/F$ :$4;#$../8 +*] 
3$4;2 +(%/;0 (48 /%%*:(:0 +;B80 $% '*3/F$4 *4 D(;*/4;+ @*;2 3$8/#(;/ ;$ +/)/#/ 
=.R2/*3/#L+ '*+/(+/ (48 4/B#$D+0:2*(;#*: +03D;$3+& G;2*:(. (DD#$)(. 2(+ F//4 
#/:/*)/8 (48 #/:#B*;3/4; %$# ;2*+ +;B80 *+ 8B/ ;$ :$33/4:/ *4 6(4B(#0 _`b`&  T2/ 
D#*3(#0 $Fc/:;*)/+ $% ;2*+ +;B80 (#/ ;$ /)(.B(;/ ;2/ /%%*:(:0 $% '*3/F$4 (+ :$3D(#/8 
;$ D.(:/F$ $4 3/(+B#/+ $% F/2()*$B# B+*4C ;2/ J/B#$D+0:2*(;#*: M4)/4;$#0 1J"M5V (+ 
@/.. (+ 3/(+B#/+ $% +/.%U:(#/ (48 8(*.0 %B4:;*$4 B+*4C ;2/ =.R2/*3/#L+ '*+/(+/ 
,$$D/#(;*)/ Q;B80U=:;*)*;*/+ $% 8(*.0 .*)*4C +/)/#/ 1=',QU='?+/)5&  K;2/# -/0 
+/:$48(#0 $Fc/:;*)/+ *4:.B8/ /)(.B(;*$4 $% ;2/ /%%*:(:0 $% '*3/F$4 (+ :$3D(#/8 ;$ 
D.(:/F$ $4 ( 3/(+B#/ $% D+0:2$+*+ $% =' (+ @/.. (+ )(#*$B+ 3/(+B#/+ $% :$C4*;*$4V 
C.$F(. %B4:;*$4V #/+$B#:/ B;*.*R(;*$4 (48 WB(.*;0 $% .*%/&   '*3/F$4 '*208#$:2.$#*8/ *+ 
(4 $#(..0 ()(*.(F./ *4)/+;*C(;*$4(. D#$8B:; @*;2 ( 4$)/. 3/:2(4*+3 $% (:;*$4 ;2(; 
3(0 2()/ :.*4*:(..0 *3D$#;(4; ;2/#(D/B;*: D$;/4;*(. *4 4/B#$8/C/4/#(;*)/ 8*+/(+/+ 
+B:2 (+ ='&   M; *+ 20D$;2/+*+/8 ;2(; ;2/ (F*.*;0 $% '*3/F$4 ;$ F.$:- (F4$#3(. 
3*;$:2$48#*(. 3/3F#(4/ 8/D$.(#*R(;*$4 3(0 *3D#$)/ :/..B.(# %B4:;*$4 (48 
#/+*.*/4:/ *4 ;2/ +/;;*4C $% ;2/ :/..B.(# +;#/++/+ ;2(; (DD/(# ;$ D.(0 ( #$./ *4 
4/B#$8/C/4/#(;*)/ 8*+/(+/&   =DD#$]*3(;/.0 g` :/4;#/+ @$#.8@*8/ (#/ D(#;*:*D(;*4C 
*4 ;2*+ +;B80 (48 @/ 2$D/ ;$ #/:#B*; ( 3*4*3B3 $% b` D(;*/4;+ @*;2 3$8/#(;/ ;$ 
+/)/#/ =' (48 4/B#$D+0:2*(;#*: +03D;$3+ %#$3 ;2/ A/3$#0 ,.*4*: (48 A/8*:*4/ %$# 
;2/ G.8/#.0 (48 "+0:2*(;#0 $% K.8 =C/ +/#)*:/+ *4 Q; 6(3/+Y+ E$+D*;(.&   
 
J/B#$/42(4:/3/4; *4 G.8/# ?*)/+ 1JMG?5 
T2*+ *+ ( 4/@ D#$C#(33/ ;2(; (*3+ ;$ 2/.D D#/)/4; 8/3/4;*( (48 :$C4*;*)/ 
*3D(*#3/4; (3$4C $.8/# D/$D./ F0 /42(4:*4C :$C4*;*)/ %B4:;*$4 ;2#$BC2 4/@ 
:$3F*4(;*$4+ $% F#(*4 +;*3B.(;*$4V 3/4;(. ;#(*4*4C (48 D2(#3(:/B;*:(.+&  T2*+ 
D#$C#(33/V :(../8 JMG?V *+ ( :$..(F$#(;*)/ /%%$#; F/;@//4 AM<= (48 T#*4*;0 ,$../C/ 
'BF.*4L+ M4+;*;B;/ $% J/B#$+:*/4:/ ;$ 8/)/.$D 4/@ 3$8/.+ $% *4;/#)/4;*$4 *4 ;2*+ (#/( 
%$# ;2/ /(#.0 8/;/:;*$4 (48 D#/)/4;*$4 $% 8/3/4;*( @2*:2 :(4 F/ #/D.*:(;/8 
*4;/#4(;*$4(..0&  T2/ *4*;*(;*)/V %B48/8 F0 =;.(4;*: "2*.(4;2#$D*/+V @*.. F/ ./8 F0 T,'L+ 
"#$%/++$# $% "+0:2$.$C0V M(4 <$F/#;+$4V *4 :$4cB4:;*$4 @*;2 "#$%/++$# 7#*(4 ?(@.$#V 
"#$%/++$# $% K.8 =C/ "+0:2*(;#0 (48 ,$4+B.;(4; "+0:2*(;#*+; (; AM<= (48 Q;& 6(3/+Y+ 
E$+D*;(. @2$ @*.. F/ *;+ :.*4*:(. 8*#/:;$#&   T2*+ D#$c/:; 2(+ F//4 %B48/8 ;$ ;2/ )(.B/ $% 
q_&l 3*..*$4& 
  

T2/ 'BF.*4 E/(.;20 =C/*4C Q;B80 
T2/ 'BF.*4 E/(.;20 =C/*4C Q;B80 D#$c/:; *+ ( .(#C/ .$4C*;B8*4(. D$DB.(;*$4 F(+/8 
+;B80 @2*:2 *4)/+;*C(;/8 ;2/ D20+*:(.V D+0:2$.$C*:(.V +$:*(. (+ @/.. (+ :$C4*;*)/ 
:$##/.(;/+ $% 2/(.;2 *4 $.8/# M#*+2 D/$D./ .*)*4C *4 ;2/ :$33B4*;0 B+*4C ( 
:$3D#/2/4+*)/ F(;;/#0 $% D20+*:(.V +$:*(.V D+0:2$.$C*:(.V F*$.$C*:(. (48 :$C4*;*)/ 
3/(+B#/+&  T2/ +/:$48 D2(+/ $% ;2/ +;B80 +(@ ;2/ *4;#$8B:;*$4 $% (88*;*$4(. 
3/(+B#/+ #/C(#8*4C^  H/4/;*: *4%.B/4:/+ $4 :$C4*;*)/ (C/*4C (48 :$C4*;*)/ 8/:.*4/ *4 
$.8/# D/$D./ 
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= 3$#/ :$3D#/2/4+*)/ %$:B+ $4 ;2/ *3D(:; $% +$:*(. %(:;$#+ $4 ;2/ :$C4*;*)/ (48 
D20+*:(. 2/(.;2 (48 WB(.*;0 $% .*%/ $% ;2/ /.8/#.0V @*;2 ;2/ *4;#$8B:;*$4 $% +/)/#(. 4/@ 
+$:*(. 3/(+B#/+V @2*:2 *4:.B8/ +$:*(. 4/;@$#-V +$:*(. #/+$B#:/+V +$:*(. /4C(C/3/4;V 
+$:*(. *4;*3(:0V (48 .$4/.*4/++& 
 
'(;( $F;(*4/8 *4 ;2/ :$B#+/ $% ;2*+ +;B80 *+ B48/#C$*4C (4(.0+*+&   </+/(#:2 WB/+;*$4+ 
@2*:2 @/ 2$D/ ;$ (88#/++ *4:.B8/^ 
 
=.:$2$. (48 ,$C4*;*$4&   
'#& <$F/#; ,$/4V *4 :$4cB4:;*$4 @*;2 '#& E/4#0 KL,$44/.. (48 '#& ,(;2(. 9(.+2 
1Q;(;*+;*:*(4V T,' i AM<=5V *+ :B##/4;.0 :$3D./;*4C (4 (4(.0+*+ $% ;2/ 8(;( D/#;(*4*4C 
;$ ;2/ *3D(:; $% (.:$2$. *4;(-/ $4 :$C4*;*$4V D(#;*:B.(#.0 (88#/++*4C ;2/ WB/+;*$4 (+ 
;$ @2/;2/# $# 4$; #/CB.(# *4;(-/ $% .$@ ./)/.+ $% (.:$2$. *+ (++$:*(;/8 @*;2 2/(.;2 
F/4/%*;+ 1*&/& (40 /)*8/4:/ $% F/;;/# :$C4*;*$4 :$3D(#/8 ;$ ;//;$;(./#+ (48 
3$8/#(;/S2/()0 8#*4-/#+5& 
 
Q$:*(. %(:;$#+ (48 3(#-/#+ $% :$C4*;*)/ (48 D20+*:(. @/..F/*4C& 
'# ,$4$# KL?B(4(*C2 *4 (++$:*(;*$4 @*;2 "#$%/++$# ?(@.$# *+ /](3*4*4C ;2/ *3D(:; $% 
+$:*(. /4C(C/3/4; (48 .$4/.*4/++ $4 3(#-/#+ $% D20+*:(. (48 D+0:2$.$C*:(. 2/(.;2&  
'# KL?B(4(*C2 (48 "#$%/++$# ?(@.$# 2()/ DBF.*+2/8 ( #/)*/@ $4 ;2*+ ;$D*: *4 ;2/ 
M4;/#4(;*$4(. 6$B#4(. $% H/#*(;#*: "+0:2*(;#0 @2*./ (88*;*$4(. D(D/#+ #/C(#8*4C 
.$4/.*4/++ (48 3(#-/#+ $% D20+*:(. (48 D+0:2$+$:*(. 2/(.;2 (#/ *4 D#/D(#(;*$4&  KB# 
(@(#/4/++ $% ;2/ D$;/4;*(. ;$]*: /%%/:;+ $% :2#$4*: +;#/++ BD$4 :$C4*;*)/ %B4:;*$4+ *+ 
*4:#/(+*4C (48 2(+ F//4 %$B48 ;$ F/ (4 *48/D/48/4; 3(#-/# $% :$C4*;*)/ 8/:.*4/ *4 ( 
+3(.. 4B3F/# $% .$4C*;B8*4(. +;B8*/+&  '# '(3*/4 H(..(C2/# *+ /](3*4*4C ;2/ 
+*C4*%*:(4:/ $% D+0:2$.$C*:(. 8*+;#/++ (+ ( D#/8*:;$# $% :$C4*;*)/ 8/:.*4/ *4 ;2/ 'BF.*4 
E/(.;20 =C/*4C :$2$#;&      
 

7b_ (48 ,$C4*;*$4 
'# '()*8 <$F*4+$4 @(+ (DD$*4;/8 (+ ;2/ %*#+; 9(;;+ ,.*4*:(. </+/(#:2 P/..$@ ;$ (++*+; 
*4 :$3D./;*$4 $% ;2/ 'E=Q&  E/ *+ /](3*4*4C :#$++U+/:;*$4(. (48 .$4C*;B8*4(. 
:$##/.(;*$4+ F/;@//4 )*;(3*4 7b_ (48 :$C4*;*$4 (48 $;2/# %(:;$#+ *4 ;2/ 'E=Q 
:$2$#;&  E/ 2(+ :$U(B;2$#/8 ( D(D/# @*;2 =*UN#*4 ,2*4 /](3*4*4C )(+:B.(# 
F*$3(#-/#+ (48 :$C4*;*$4 *4 ;2/ 'E=Q @()/ b 8(;(&  T2*+ D(D/# 2(+ F//4 DBF.*+2/8 
*4 ;2/ c$B#4(. =C/ (48 =C/*4C& 
 

H/4/;*:+ </+$B#:/ *4 ?(;/ K4+/; =.R2/*3/#L+ '*+/(+/ 
K)/# ;2/ .(+; 0/(# ;2/#/ 2()/ F//4 +$3/ *4;/#/+;*4C %*48*4C+ %#$3 ;2/ AM<= +(3D./ 
#/C(#8*4C +B+:/D;*F*.*;0 C/4/+ %$# =.R2/*3/#L+ '*+/(+/&  "#$%/++$# ?(@.$# 2(+ 
:$..(F$#(;/8 $4 ;2/ 3$+; D$@/#%B. H/4$3/ @*8/ (++$:*(;*$4 +;B80 *4 =.R2/*3/#L+ 
8*+/(+/ ;$ 8(;/ @2*:2 /](3*4/8 C/4/;*: 3(#-/#+ %#$3 $)/# bhV``` *48*)*8B(.+&  T2/ 
+;B80 *8/4;*%*/8 ;@$ 4/@ +B+:/D;*F*.*;0 C/4/+ 1,?d (48 "M,=?A5 %$# =.R2/*3/#L+ 
8*+/(+/ (48 %*48*4C+ @/#/ DBF.*+2/8 *4 ;2/ D#/+;*C*$B+ J(;B#/ H/4/;*:+ c$B#4(.&  T2*+ 
2(+ F//4 :*;/8 (+ $4/ $% ;2/ 3$+; *3D$#;(4; D(D/#+ $% _``a&   
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?$4/.*4/++ *4 K.8/# "/$D./& 
= 4/@ *4;/#)/4;*$4(. +;B80 ;$ 8/:#/(+/ .$4/.*4/++ *4 $.8/# D/$D./ 2(+ F//4 %B48/8 *4 
_``a F0 =;.(4;*: "2*.(4;2#$D*/+&  T2*+ *+ ( :$..(F$#(;*)/ /%%$#; F/;@//4 "#$%/++$# 
?(@.$# (; AM<= (48 ;2/ =C/*4C 9/.. J/;@$#-&  T2*+ @$#- @2*:2 @*.. *4)$.)/ ;#(*4*4C 
)$.B4;//#+ ;$ 8/.*)/# ( +$:*(. :$44/:;*$4 %(:*.*;(;*$4 D#$C#(33/ ;$ $.8/# D/$D./ (; 
#*+-&   
 
"$DB.(;*$4 +;B80 $% A/4;(. '*+$#8/#+S=HG,=T 
T2*+ D$DB.(;*$4 +;B80 $% 2/(.;20 :$33B4*;0 8@/..*4C $.8/# (8B.;+ @(+ :$48B:;/8 
F/;@//4 baaj (48 baaa (48 :$4;(*4/8 F$;2 :#$++ +/:;*$4(. (48 .$4C*;B8*4(. 
:$3D$4/4;+&  K)/# j``` )*+*;+ (48 8/;(*./8 (++/++3/4;+ $% C/4/#(. 3/8*:(. +;(;B+ 
;$C/;2/# @*;2 +;#B:;B#/8 8*(C4$+;*: *4;/#)*/@+ $% :$3$#F*8 3/4;(. 8*+$#8/#+ B+*4C 
;2/ =B;$3(;/8 H/#*(;#*: G](3*4(;*$4 %$# ,$3DB;/# =++*+;/8 T(]$4$30 1=HG,=T5 
D(:-(C/ @/#/ :$48B:;/8 F0 +;B80 /48&  '(;( %#$3 ;2*+ +;B80 :$4;*4B/+ ;$ 0*/.8 
)(.B(F./ %*48*4C+ #/C(#8*4C ;2/ :.*4*:(. D#/+/4;(;*$4 (48 (/;*$.$C*:(. F(+*+ $% 
8/D#/++*$4 *4 .(;/# .*%/&   '# 6/(44/;;/ H$.8/4 @(+ (F./ ;$ 8/.*4/(;/ ;2/ :$4+*8/#(F./ 
(48 *48/D/48/4; :$4;#*FB;*$4+ $% F$;2 .$4/.*4/++ (48 #/+;#*:;/8 +$:*(. 4/;@$#- ;$ 
8/D#/++*$4 *4 .(;/# .*%/&  '# '(3*/4 H(..(C2/# /](3*4/8 ;2/ (/;*$.$C*:(. (48 
+03D;$3(;*: 8*+;*4:;*$4+ F/;@//4 D(;*/4;+ @*;2 %*#+; $4+/; $% 8/D#/++*$4 *4 .(;/# .*%/ 
1rh`5 )/#+B+ /(#.*/# $4+/;&  T2*+ +;B80 #/D$#;/8 8/:#/(+/8 %(3*.*(. #*+- *4 D(;*/4;+ 
@*;2 .(;/ $4+/; 8/D#/++*$4 FB; *4:#/(+/8 :$C4*;*)/ *3D(*#3/4;&  Q03D;$3 D#$%*./+ 
@/#/ %$B48 ;$ F/ .(#C/.0 +*3*.(# F/;@//4 ;2/ C#$BD+ (48 *48*:(;/8 ( +;/#/$;0D/8 
/]D#/++*$4 $% 8/D#/++*)/ +03D;$3(;$.$C0 8/+D*;/ )(#*(F*.*;0 *4 (/;*$.$C*: #*+- 
%(:;$#+&  7$;2 *4)/+;*C(;$#+ 2()/ DBF.*+2/8 ;2/*# %*48*4C+ *4 ;2/ M4;/#4(;*$4(. 6$B#4(. 
$% H/#*(;#*: "+0:2*(;#0&  =4 (88*;*$4(. +;B80 #/C(#8*4C ;2/ +*C4*%*:(4:/ $% +.//D 
8*+;B#F(4:/ *+ *4 D#/D(#(;*$4 %#$3 ;2*+ 8(;(+/;&   
 
Tran)lat/onal Re)earch /n AlQhe/2er6) D/)ea)e R SST &roKect 
'*%%/#/4;*(. G%%/:;+ $% '$4/D/R*. (48 ".(:/F$ $4 GGHSG<" A/(+B#/+ (48 
K.%(:;$#0 '*+:#*3*4(;*$4 *4 A*.8 ,$C4*;*)/ M3D(*#3/4; (48 K.8/# 
,$4;#$.+&   
T2/ $Fc/:;*)/ $% ;2/ +;B80 *+ ;$ 8/%*4/ ;2/ +2$#;U;/#3 /%%/:;+ $% ;2/ /]*+;*4C 
=.R2/*3/#Y+ '*+/(+/ 1='5 +03D;$3(;*: ;#/(;3/4; :$3D$B48 8$4/D/R*. $4 :$C4*;*)/ 
GGHSG<" /48D$*4;+ (48 $.%(:;$#0 8*+:#*3*4(;*$4 *4 4$#3(. /.8/#.0 (48 (34/+;*: 
3*.8 :$C4*;*)/ *3D(*#3/4; 1(A,M5 :$2$#;+&   T$ 8(;/V ;2/ D$;/4;*(. +B::/++ $% 4$)/. 
;2/#(D/B;*: (C/4;+ %$# ;2/ +03D;$3(;*: #/.*/% $% =' 2(+ F//4 .(#C/.0 B4-4$@4 B4;*. 
;2/ 8#BC+ /4;/# #/.(;*)/.0 .(#C/U+:(./ D(;*/4; +;B8*/+V (++/++*4C :.*4*:(. $B;:$3/ +B:2 
(+ :$C4*;*)/ *3D#$)/3/4; $)/# ( :/#;(*4 ;*3/ D/#*$8&  T2/#/ *+ ( 4//8 ;$ /42(4:/ $B# 
(F*.*;0 ;$ *8/4;*%0 D2(#3(:$804(3*: 3(#-/#+ $% 8#BC (:;*)*;0 ;$ :$4%*#3 :/4;#(. 
D2(#3(:$.$C0 (48 8/;/:; /(#.0 +*C4(.+ $% /%%*:(:0 $4 :$C4*;*)/ D#$:/++/+ (48S$# 
=.R2/*3/# '*+/(+/ (++$:*(;/8 +03D;$3+&  T$ D#$)*8/ (4 $Fc/:;*)/ (48 D/#2(D+ %(+;/# 
3/(+B#/ %$# ;#/(;3/4; /%%*:(:0V ;2/+/ D2(#3(:$804(3*: 3(#-/#+ (.+$ 4//8 ;$ F/ 
3$#/ +/4+*;*)/ ;$ 8#BC /%%/:;+ ;2(4 :$4)/4;*$4(. :.*4*:(. /48D$*4;+ $% :$C4*;*$4V +B:2 
;2(; ;2/0 3(0 F/ (DD.*/8 *4 /(#.0 D2(+/ _ +;B8*/+ @*;2 (+ %/@ =' $# A,M D(;*/4;+ (+ 
D$++*F./&   M; *+ (.+$ 4/:/++(#0 ;$ *8/4;*%0 :2(#(:;/#*+;*:+ $% ;2/ +BFc/:;+ @2*:2 (#/ 
(++$:*(;/8 @*;2 D2(#3(:$804(3*: /%%/:;+&  QB:2 :2(#(:;/#*+;*:+ 3(0 ;2/4 F/ (DD.*/8 
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;$ +/./:; +BFc/:;+ @*;2 :$C4*;*)/ *3D(*#3/4; @2$ 3(0 F/4/%*; %#$3 8#BC ;#/(;3/4; *4 
( :.*4*:(. ;#*(.& 
 

"#$C#/++ ;$ 8(;/& 
T2/ 4$#3(. :$4;#$. D(#; $% ;2/ 8*%%/#/4;*(. /%%/:;+ $%  '$4/D/R*. ) ".(:/F$ $4 G<" (48 
Q3/.. 3/(+B#/+ 2(+ F//4 :$3D./;/8&   T2/ #/:#B*;3/4; $% (34/+;*: A,M D(;/4;+ 2(+ 
D#$)/4 8*%%*:B.; (48 ;2*+ (#3 $% ;2/ +;B80 2(+ F//4 ;/#3*4(;/8&   9/ 2()/ *4*;*(;/8 ( 
+/:$48 +;B80 $% ;2/ /%%/:;+ $% 8$4/D/R*. )+ D.(:/F$ $4 :$3F*4/8 %A<&MSG<" 
3/(+B#/+&  T2/ 4$#3(. :$4;#$. D(#; $% ;2*+ +;B80 *+ 4/(#*4C :$3D./;*$4& 
 
,$C4*;*)/ #/2(F*.*;(;*$4 *4 A*.8 ,$C4*;*)/ M3D(*#3/4; 1A,M5 
A(#*( KLQB..*)(4V T#(*4// ,.*4*:(. "+0:2$.$C*+;V JdMHV :$3D./;/8 ( QD/:*(.*+;  
D.(:/3/4; @*;2 '#& <$F/#; ,$/4 %#$3 A(0 ;$ Q/D;/3F/# _``a&   M4 (88*;*$4 ;$ ;2/ 
,.*4*:(.  ;#(*4*4C :$3D$4/4; $% ;2*+ D.(:/3/4; A(#*( 2(+ F//4 B48/#;(-*4C #/+/(#:2 
@2*:2 *+ $4C$*4C *4 %B.%*..3/4; $% 2/# </+/(#:2 T2/+*+ @2*:2 %$#3+ D(#; $% ;2/ ' ,.*4 
"+0:2 D#$C#(33/&  T*;./^ ,$C4*;*)/ #/2(F*.*;(;*$4 %$# D/$D./ @*;2 3*.8 :$C4*;*)/ 
*3D(*#3/4;^ '/)/.$D3/4; (48 D*.$;*4C $% (4 *48*)*8B(.*R/8 *4;/#)/4;*$4&   T2/ %$:B+ 
*+ $4 3/3$#0 /42(4:/3/4; +;#(;/C*/+&   
 
=B;$F*$C#(D2*:(. A/3$#0  
7(+/8 $4 AB*#/(44 M#*+2L+ @$#- 1+// D#/)*$B+ AM<= #/D$#;+5 ;2#$BC2 @2*:2 @/ 
8/)/.$D/8 ( 4$)/. 3/(+B#/ $% =B;$F*$C#(D2*:(. A/3$#0 %$# @2*:2 +2/ @(+ (@(#8/8 
( "2&' %#$3 T,' _``e @/ :$4;*4B/ ;$ @#*;/ (48 +BF3*; D(D/#+ %$# DBF.*:(;*$4 (48 ;$ 
D#/+/4; %*48*4C+ (; Q:*/4;*%*: 3//;*4C+&   
 
"#$+D/:;*)/ 3/3$#0 
7(+/8 $4 ;2/ #/+/(#:2 ;2(; =.F/#;$ 7.(4:$U,(3D(. 8*8 @2*./ $4 QD/:*(.*+; D.(:/3/4;V 
(+ 2*+ #/+/(#:2  T2/+*+ *4 D(#; %B.%*..3/4; %$# ( '$:;$#(;/ *4 ,.*4*:(. "+0:2$.$C0V 
d4*)/#+*;0 ,$../C/ 'BF.*4 ( D(D/# @(+ DBF.*+2/8 *4 _``a&   
 
G%%*:(:0 $% ( ,$C4*;*)/ Q;*3B.(;*$4 "#$C#(33/ %$# D/$D./ @*;2 8/3/4;*(&   
T2*+ *+ ( #/+/(#:2 +;B80 8/)*+/8 F0 (48 c$*4;.0 +BD/#)*+/8 F0 '#& <$F/#; ,$/4 (48 '#& 
6/44*%/# G8C/@$#;2 1Q/4*$# J/B#$D+0:2$.$C*+;V 7/(B3$4; E$+D*;(.5 *4 :$..(F$#(;*$4 
@*;2 ;2/ K::BD(;*$4(. T2/#(D0 '/D;V Q;& 6(3/+L+ E$+D*;(. 1Q6E5 (48 </+*8/4;*(. ,(#/ 
+;(%% *4 7/(B3$4; E$+D*;(.&   T2/ %*48*4C+ 2()/ F//4 D#/+/4;/8 (; +:*/4;*%*: 3//;*4C+ 
(48 ( D(D/# 2(+ F//4 +BF3*;;/8 %$# DBF.*:(;*$4&   
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Tran)lat/onal Re)earch /n Ne=rocar>/oFa)c=lar InPl=ence) on Co0n/t/Fe 
F=nct/on/n0L Ba)/c U Cl/n/cal Mechan/)2) 

QB33(#0^  
T2*+ *+ ( l 0/(# .$4C*;B8*4(. +;B80 $% $.8/# D/#+$4+ @*;2 A*.8 ,$C4*;*)/ M3D(*#3/4; 
1A,M5 /](3*4*4C ;2/ *4%.B/4:/+ $% J/B#$:(#8*$)(+:B.(# *4+;(F*.*;01J,NM5 $4 
:$C4*;*$4 (; F(+/.*4/ (48 $4 D#$C#/++*$4S;#(4+*;*$4 ;$ 8/3/4;*( $)/# j 0/(#+ %$..$@ 
BD&  T2/ #/.(;*$4+2*D F/;@//4 JN,M (48 8//D @2*;/ 3(;;/# 20D/#*4;/4+*;*/+ $4 A<&M 
*+ (.+$ F/*4C /](3*4/8&   9/ (#/ (.+$ 8/;/#3*4*4C @2/;2/# D/#*D2/#(. F*$3(#-/#+ 
D#/8*:; :$4)/#+*$4S8/:.*4/& 
"(#;*:*D(4;+ (#/ /4#$../8 ;2#$BC2 ;2/ ,$C4*;*)/ Q;B8*/+ (48 A/3$#0 ,.*4*:+ (; Q; 
6(3/+L+ 2$+D*;(.&   T2/ ,$C4*;*)/ Q;B8*/+ ,.*4*: ;(-/+ D.(:/ ;@*:/ @//-.0 *4 Q; 6(3/+L+ 
E$+D*;(.&  9/ 2()/ +/; BD ( +(;/..*;/ :.*4*: *4 'B48(.- @2*:2 @*.. ;(-/ D.(:/ $4:/ 
3$4;2.0 (48 @*.. :$33/4:/ $4 6B4/ _a;2&   9/ 2()/ +:#//4/8 $)/# l`` D(;*/4;+ @*;2 
3/3$#0 8*%%*:B.;*/+ +*4:/ ;2/ :.*4*: :$33/4:/8 *4 J$)/3F/# _``h 
 
P$..$@*4C /4#$.3/4; (.. D(#;*:*D(4;+ 2()/ (44B(. :$C4*;*)/ (48 4/B#$:(#8*$)(+:B.(# 
(++/++3/4;+&  J/B#$*3(C*4C *+ D/#%$#3/8 %$..$@*4C /4#$.3/4; (48 (; j 0/(#+ %$..$@ 
BD&  ,.*4*:(. (++/++3/4;+ ;(-/ D.(:/ *4 Q; 6(3/+L+ 2$+D*;(. (48 4/B#$*3(C*4C ;(-/+ 
D.(:/ *4 ;2/ T#*4*;0 ,$../C/ M4+;*;B;/ $% J/B#$+:*/4:/+ 1T,MJ5&   M4 D(#(../.V (4*3(. 
#/+D$4+/+ ;$ :(#8*$)(+:B.(# (48 2/(#; #(;/ :2(../4C/+ (#/ F//4 /](3*4/8 *4 T,MJ& 
 
9/ 2()/ /4#$../8 bbj D(;*/4;+ @*;2 A,M (48 kb :$4;#$. D(;*/4;+&   9/ @*.. :$4;*4B/ 
;$ #/:#B*; D(;*/4;+ B4;*. J$)/3F/# _``a&   9/ 2()/ D#/+/4;/8 :#$++ +/:;*$4(. #/+B.;+ 
(; ;2/ M#*+2 H/#$4;$.$C*:(. (48 ;2/ 7#*;*+2 H/#*(;#*: Q$:*/;0& 
 
T2*+ +;B80 2(+ F//4 (DD#$)/8 F0 ;2/ Q6ES=AJ,E (48 T,MJS"+0:2$.$C0 </+/(#:2 
G;2*:+ :$33*;;//+&   M; *+ %B48/8 F0 ;2/ E/(.;2 </+/(#:2 7$(#8 1qb&l 3*..*$4 /B#$+5&  
T2*+ +;B80 @*.. :$4;*4B/ B4;*. Q/D;/3F/# _`bb& 

</+/(#:2 T/(3^  
?/(8 "#*4:*D./ M4)/+;*C(;$#^  "#$%& <= >/440V "#$%/++$# $% ,.*4*:(. H/#$4;$.$C0 
"#*4:*D./ M4)*+;/C(;$#+^  "#$% 7= ?(@.$#V ,$44$..0 J$#3(4 "#$%/++$# $%  

 K.8 =C/ "+0:2*(;#0  
 "#$% A <$@(4V ?/:;B#/# *4 "2(#3(:$.$C0 

</+/(#:2 T/(3^    '# K#.( ,$..*4+V ,.*4*:(. </+/(#:2 P/..$@V  
 '# ,2#*+;*(4 >/#+-/4+V </+/(#:2 %/..$@V  
 Q2*/.( '*..$4V ,.*4*:(. </+/(#:2 JB#+/ 

 
Bone &rotect/on an> O)teo@oro)/) Un/t 
 
T2/ 7$4/ "#$;/:;*$4 (48 K+;/$D$#$+*+ d4*; :$4;*4B/8 ;$ F/ (:;*)/ *4 F$;2 ;2/ :.*4*:(. 
3(4(C/3/4; (48 #/+/(#:2 (+D/:;+ $% D(;*/4;+ @*;2 $+;/$D$#$+*+&   "#$% 67 9(.+2 (48 
'# A*#*(3 , ,(+/0 (#/ ;2/ "#*4:*D(. ,$4+B.;(4;+ @*;2*4 ;2/ F$4/ 2/(.;2 (#/( (48 (#/ 
*4)$.)/8 *4 ;2/ :$U$#8*4(;*$4 $% ;2/ #/+/(#:2 (:;*)*;*/+ (48 #B44*4C $% ;2/ +/#)*:/& 
QB33(#0 $% d4*; 

 ,.*4*:(. JB#+/ QD/:*(.*+;U?/8 "#/(++/++3/4; ,.*4*:+  
o ,$../+ (48 E*D P#(:;B#/ ,.*4*:+ 
o "(#(;20#$*8 E$#3$4/ T#/(;3/4; "(;*/4;+ 
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o M4;#()/4$B+ [$./8#$4*: =:*8 ,.*4*: 
o K#;2$C/#*(;#*: ?*(*+$4 Q/#)*:/ 
o G(#.0 '*+:2(#C/ Q/#)*:/ %$# ;2/ =:B;/ A/8*:(. =++/++3/4; d4*; 

 M4D(;*/4; P(..+ (48 P#(:;B#/ "#/)/4;*$4 Q/#)*:/ 
 'f= +/#)*:/  
 </+/(#:2 "#$c/:;+ 

 

,.*4*:(. JB#+/ QD/:*(.*+; 1,JQ5U?/8 "#/(++/++3/4; ,.*4*:+ 
,JQU./8 D#/U(++/++3/4; :.*4*:+ 1;@*:/U@//-.05 :$4;*4B/ ;$ F/ ;2/ %*#+; D$*4; $% 
:$4;(:; %$# D(;*/4;+ @2$ (#/ #/%/##/8 %$# (++/++3/4; $% ;2/*# F$4/ 2/(.;2&   T2/ 
D(;*/4;+ (#/ /*;2/# #/%/##/8 %#$3 ;2/*# C/4/#(. D#(:;*;*$4/# $# %#$3 ;2/ )(#*$B+ 
:.*4*:+ @*;2*4 Q; 6(3/+ E$+D*;(. *4:.B8*4C ;2/ A/8G? 8/D(#;3/4;&   = :$3D#/2/4+*)/ 
(++/++3/4; *+ D/#%$#3/8 (48 *4:.B8/+ #*+- %(:;$#+ %$# $+;/$D$#$+*+V %(..+ #*+- %(:;$#+ 
(48 (8)*:/ $4 8*/;(#0 (48 .*%/+;0./ 3$8*%*:(;*$4+ (48 /8B:(;*$4 $4 ;#/(;3/4;&   
 
K4 ( D(;*/4;L+ %*#+; (;;/48(4:/ (; ;2*+ :.*4*: ( %B.. *4*;*(. +:#//4 *+ B48/#;(-/4&  T2*+ 
*4:.B8/+ ( 'f= +:(4V ( F$4/ B.;#(+$B48V ( %B.. F*$:2/3*:(. (48 2/3(;$.$C*:(. @$#-BD 
*4:.B8*4C (4 /+;*3(;*$4 $% +/#B3 F$4/ 3(#-/#+&   
 
M4 _``aV ( ;$;(. $% eg` D(;*/4;+ @/#/ +//4 *4 ;2/+/ :.*4*:+V @2*:2 *+ (4 *4:#/(+/ $% 
jhm %#$3 ;2/ D#/)*$B+ 0/(#&  T2/ F#/(-8$@4 $% D(;*/4;+ +//4 *4 ;2/ "#/(++/++3/4; 
:.*4*:+ *+ (+ %$..$@+^ 

 ,$../+ P#(:;B#/^    kk D(;*/4;+ 
 E*D P#(:;B#/^     gl D(;*/4;+ 
 H" =++/++3/4;S</)*/@ "(;*/4;+^  lb` D(;*/4;+ 
 7$4/ E/(.;2 =DD#(*+(.^   bbh D(;*/4;+ 
 MN [$./8#$4*: =:*8^    b_l D(;*/4;+ 

 
"(#(;20#$*8 E$#3$4/ T#/(;3/4; "(;*/4;+ 
_kg D(;*/4;+ 2()/ F//4 $4 $# (#/ :B##/4;.0 $4 ;#/(;3/4; @*;2 "(#(;20#$*8 2$#3$4/&  
T2/+/ D(;*/4;+ 2()/ /)*8/4:/ $% +/)/#/ $+;/$D$#$+*+V @2*:2 2(+ F//4 #/%#(:;$#0 ;$ 
$;2/# %$#3+ $% ;#/(;3/4; $# 2()/ /)*8/4:/ $% %#(C*.*;0 %#(:;B#/+&  P$# D(;*/4;+ @2$ 
2()/ +B+;(*4/8 ( )/#;/F#(. %#(:;B#/V ;#/(;3/4; @*;2 "TE 2(+ +2$@4 ;$ F#*4C ( 
+BF+;(4;*(. *3D#$)/3/4; *4 F$4/ WB(.*;0 (48 ( +*C4*%*:(4; *3D#$)/3/4; *4 F(:- D(*4&  
Q*4:/ .(;/ .(+; 0/(#V ;2/#/ 2(+ F//4 ( +/:$48 "TE $D;*$4 ()(*.(F./V "#/$;(:; 1bUek 
"TE5V *4 (88*;*$4 ;$ "TE b&jk 1P$#+;/$5@2*:2 @(+ (.#/(80 ()(*.(F./&   T2*+ 2(+ C*)/4 
%B#;2/# $D;*$4+ *4 ;2/ 3(4(C/3/4; $% D(;*/4;+ @*;2 $+;/$D$#$+*+& 
 
</:/4; #/+/(#:2 2(+ 8/3$4+;#(;/8 ( 8#(3(;*: *3D#$)/3/4; *4 WB(.*;0 $% .*%/ (48 
F(:- D(*4 @*;2 ;2/ B+/ $% "TE 1P$+;/$V 1bUjk5 "TE5&   Q; 6(3/+ E$+D*;(. @(+ $4/ $% 
;2/ :/4;#/+ %$# ;2/ GPKQ +;B80 @2*:2 2(+ #/:/4;.0 +2$@4 (4 *3D#$)/3/4; *4 F$;2 ;2/ 
WB(.*;0 $% .*%/ (48 *3D#$)/3/4; *4 F(:- D(*4 *4 D(;*/4;+ ;#/(;/8 @*;2 "TE 1bUjk5&  
T2*+ 2(+ F//4 D#/+/4;/8 F$;2 (; GB#$D/(4 (48 =3/#*:(4 M4;/#4(;*$4(. A//;*4C+ ;2*+ 
0/(# (48 DBF.*+2/8 *4 7$4/ E/(.;2 6$B#4(.+& 
 

M4;#()/4$B+ [$./8#$4*: =:*8 ,.*4*: 
M4;#()/4$B+ [$./8#$4*: (:*8 *+ ( )/#0 )(.B(F./ ;#/(;3/4; *4 ;2/ D#/)/4;*$4 $% F$;2 
)/#;/F#(. (48 4$4U)/#;/F#(. %#(:;B#/ D(;*/4;+&  M; 2(+ F//4 +2$@4 ;$ +*C4*%*:(4;.0 
#/8B:/ 3$#;(.*;0 *4 D(;*/4;+ (%;/# 2*D %#(:;B#/&   M; D#$)*8/+ (4 (.;/#4(;*)/ ;$ $#(. 
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F*+D2$+D2$4(;/+ *4 D(;*/4;+ B4(F./ ;$ ;$.$#(;/ $#(. ;2/#(D0 F/:(B+/ $% 
C(+;#$*4;/+;*4(. +*8/ /%%/:;+ $% ;2/ $#(. :$3D$B48+& 
 
K)/# ;2/ D(+; j 0/(#+V D(;*/4;+ 2()/ F//4 ;#/(;/8 *4 ;2/ <$F/#; A(04/ '(0 E$+D*;(.&  
9/ 2()/ +//4 (4 *4:#/(+/ *4 ;2/ D(+; h 3$4;2+ *4 ;2/ 4B3F/# $% D(;*/4;+ #/WB*#*4C MN 
R$./8#$4*: (:*8 @*;2 b_g (;;/48*4C $4 ( 0/(#.0 F(+*+ %$# (++/++3/4; (48 *4%B+*$4 $% 
;2/ MN R$./8#$4*: (:*8&  M; 3(0 F/ C*)/4 h 3$4;2.0 (48 0/(#.0 (48 (+ ( #/+B.; ;2/ 
$+;/$D$#$+*+ B4*; 2(+ /]D(48/8 ;$ :#/(;*4C (4 MN R$./8#$4*: (:*8 :.*4*:&  "(;*/4;+ (#/ 
(++/++/8 D#*$# ;$ ;2/ (83*4*+;#(;*$4 $% ;2/ 8#BC (48 %$# D$+; *4%B+*$4 :$3D.*:(;*$4+&   
 
M4 6B.0V ( 4/@ D#$;$:$. @(+ *3D./3/4;/8 ;$ 3$4*;$# Q/#B3 ,(.:*B3 (48 N*;(3*4 ' 
./)/.+ @*;2*4 $4/ @//- %$..$@*4C *4%B+*$4 ;$ $F+/#)/ %$# (40 20D$:(.:(/3*(&   
 

K#;2$C/#*(;#*: ?*(*+$4 Q/#)*:/& 
KB# /]D(48*4C $#;2$C/#*(;#*: +/#)*:/ 2(+ 8/)/.$D/8 @*;2*4 Q; 6(3/+ E$+D*;(. %$# $)/# 
l 0/(#+&  "(;*/4;+ @2$ 2()/ +B+;(*4/8 ( %#(:;B#/ (48 (83*;;/8 B48/# $B# $#;2$D(/8*: 
:$../(CB/+ +/#)*:/ (#/ #/)*/@/8 $4 ;2/ @(#8 $# :(4 F/ %$..$@/8 BD *% 8*+:2(#C/8 %#$3 
;2/ G3/#C/4:0 '/D(#;3/4;&   T2/ 3$#/ :$33$4 %#(:;B#/+ +//4 *4:.B8/ 2*DV ,$../+LV 
)/#;/F#(.V 2B3/#(. (48 D/.)*: %#(:;B#/+&  T2/ +/#)*:/ 2(+ C#$@4 ;$ *4:$#D$#(;/ (.. 
%#(:;B#/ D(;*/4;+ $)/# ;2/ (C/ $% l` 0/(#+ (;;/48*4C ;2/ 2$+D*;(.&   G(:2 $% ;2/+/ 
D(;*/4;+ *+ $%%/#/8 ( 8/;(*./8 +:#//4*4C %$# $+;/$D$#$+*+V *4:.B8*4C ( 'f= +:(4V 
F*$:2/3*:(. F$4/ 3(#-/#+ (48 %$..$@UBD *4 ;2/ F$4/ 2/(.;2 :.*4*:+&   
 

E*D P#(:;B#/+ 
E*D %#(:;B#/+ (#/ ;2/ 3$+; :$33$4 %#(:;B#/ +//4 @*;2*4 ;2/ $#;2$C/#*(;#*: :.*4*:+ 
(48 @(#8 #$B48+&  E*D %#(:;B#/+ (#/ (++$:*(;/8 @*;2 *4:#/(+/8 3$#F*8*;0 (48 
3$#;(.*;0 (48 ;/48 ;$ $::B# *4 $.8/# D(;*/4;+&   T2/+/ D(;*/4;+ #/WB*#/ +*C4*%*:(4; 
*4DB; %#$3 ;2/ 3B.;*8*+:*D.*4(#0 ;/(3+ *4:.B8*4C 4B#+*4CV D20+*$;2/#(D*+;+V KTV +$:*(. 
@$#-/#+ (48 3/8*:(. +;(%%&  E*D %#(:;B#/+ (::$B4; %$# 4/(#.0 b`m $% (.. 4$4 )/#;/F#(. 
%#(:;B#/+ (48 %$# ( 3B:2 2*C2/# D#$D$#;*$4 $% %#(:;B#/+ *4 ;2/ /.8/#.0&   T2*+ 0/(# @/ 
2()/ +//4 ( #*+/ $% ;2/ 4B3F/# $% %#(:;B#/+ #/%/##/8 ;$ ;2/ +/#)*:/V 8B/ ;$ (@(#/4/++ 
$% ;2/ *++B/ $% $+;/$D$#$+*+ (48 *4:./3/4; @/(;2/#&   
 
9*;2 ;2/ (F$)/ *++B/+V A+ J*(32 A(2/#V A+ Q2/*.( A:,(#;20 (48 '# 6$/ 7#$@4/ (#/ 
:B##/4;.0 #/+/(#:2*4C *4 ;2/ (#/( $% %#(C*.*;0 %#(:;B#/+ *4 ;2/ /.8/#.0 @*;2 D(#;*:B.(# 
/3D2(+*+ $4 2*D %#(:;B#/+& 
 
T(F./ b&  JB3F/# $% E*D P#(:;B#/+ (83*;;/8 ;$ Q; 6(3/+L+ E$+D*;(. /)/#0 0/(# +*4:/ ;2/ +/;;*4C BD $% 
;2/ +/#)*:/ 
 

Year 200Y 200Z 200[ 200\ 2009 
H/@ Fract=re) ^Z_ ^9Z ^Z[ ^[2 ^\0 

 
,$../+ (48 "/#*D2/#(. P#(:;B#/ P$..$@UBD ,.*4*: 
=.. /.8/#.0 D(;*/4;+ D#/+/4;*4C @*;2 ( D/#*D2/#(. %#(:;B#/V D(#;*:B.(#.0 ;2$+/ @2$ 
D#/+/4; @*;2 ( ,$../+ %#(:;B#/ (#/ $%%/#/8 ( %$..$@UBD (DD$*4;3/4; (; ( QD/:*(.*+/8 
K+;/$D$#$+*+ ,.*4*:V @2*:2 ;-/+ D.(:/ /)/#0 _48 T2B#+8(0 3$#4*4C&   T2*+ 4B#+/U./8 
:.*4*: #/)*/@+ #*+- %(:;$#+ %$# %(..+ (48 $+;/$D$#$+*+&  "(;*/4;+ (#/ :$33/4:/8 $4 
;#/(;3/4; (+ *48*:(;/8 F0 ;2/ #/+B.;+ $% ;2/*# (++/++3/4;+& 
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M4D(;*/4; P(..+ (48 P#(:;B#/ "#/)/4;*$4 Q/#)*:/ 
M4D(;*/4;+ (; 2*C2 #*+- $% %(..+ (#/ ;(#C/;/8 %$# %(.. (48 *4cB#0 D#/)/4;*$4 $4:/ ;2/0 (#/ 
(83*;;/8 B48/# ;2/ :(#/ $% ;2/ A/8G? 8/D(#;3/4;&   G(:2 D(;*/4; *+ +:#//4/8 %$# ;2/*# 
%(..+ #*+- $4 (83*++*$4 B+*4C ( %(..+ #*+- (++/++3/4; ;$$. 1QT<=TMP\5&   
 

QB33(#0 $% M4D(;*/4; P(..+ (48 P#(:;B#/ "#/)/4;*$4 *4 _``a 
 T$;(. $% jkb D$+;U%(.. (++/++3/4;+ :(##*/8 $B;^ bja 4/@ D(;*/4;+ (++/++/8V _ba 

#/)*/@+ $4 #/:B##/4; %(../#+& 
 jk P(..+ *4 ,$44$..0 J$#3(4 9(#8 1"+0:2G?5& 
 M4cB#*$B+ %(..+ 1A/8G? i ,$44$..0 J$#3(45^ e` 1_jm5  
 M4cB#*/+ (3$4C *4UD(;*/4;+^ h 2*D %#(:;B#/+V j ,$../+ %#(:;B#/V _ EB3/#B+V 

QBD/#*$# DBF*: #(3B+ %#(:;B#/+V b (:/;(FB.(# %#(:;B#/&    
 </3(*4*4C *4cB#*/+ *4:.B8/8 F#B*+*4CV .(:/#(;*$4+V 2(/3(;$3(+ (48 +$%; ;*++B/&   
 T@*:/U0/(#.0 (B8*;+ $4 %(..+ #*+- (++/++3/4; (48 2*D D#$;/:;$# :$3D.*(4:/ (#/ 

:$48B:;/8& 
 

P(.. "#/)/4;*$4 Q;#(;/C*/+ *4 B+/ ;2#$BC2$B; A/8G? 

 P(.. (./#; +*C4 $)/# F/8 1*% D(;*/4; 2(+ :$4+/4;/8 ;$ ;2*+5 
 P(.. 1$#(4C/5 @#*+;F(48 @/(#*4C F0 D(;*/4;+ (; #*+- $% %(..+ 1*% D(;*/4; 2(+ 

:$4+/4;/8 ;$ ;2*+5&   
 JB#+/ %(../#+ (8c(:/4; ;$ 4B#+/+ +;(;*$4  
 ,2(*#SF/8 (.(#3+ %$# #/:B##/4; :$4%B+/8 D(;*/4;+&   
 P(.. i M4cB#0 "#/)/4;*$4 *4U+/#)*:/ (; @(#8 ./)/. #B4 F0 A/8G?SAM<= ,JQ&   
 J$;*%*:(;*$4 F0 4B#+*4CS3/8*:(. +;(%% ;$ A/8G?SAM<= ,JQ #/C(#8*4C D(;*/4;+ 

@2$ 2()/ F//4 (83*;;/8 @*;2 ( %(.. $# *+ (; 2*C2 #*+- %$# %(.. +$ ;2(; D#/U%(.. 
(++/++3/4; :(4 F/ :(##*/8 $B;&   

 d+/ $% n+D/:*(.+L %$# #/:B##/4; %(../#+ D#$4/ ;$ *4cB#0 *% *48*:(;/8&    
 d+/ $% QT<=TMP\ 14$@ *4:$#D$#(;/8 *4;$ 4B#+*4C 8$:B3/4;(;*$45  
 d+/ $% %(.. 8*(#0 $4 /(:2 %(../#& 

'f= 1,.*4*:(. '/4+*$3/;#0 Q/#)*:/5 Q/#)*:/ 
 

 
 

T2/ 'f= +/#)*:/ 2(+ *4:#/(+/8 %B#;2/# ;2/ 
4B3F/# $% +:(4+ D/# 0/(#&  _be` D(;*/4;+ 
@/#/ +:(44/8 *4 _``aV @2*:2 *+ (4 
*4:#/(+/ $% bb&hm %#$3 ;2/ D#/)*$B+ 0/(#&  
T2*+ *+ *4 D(#; 8B/ ;$ ( +;#/(3U.*4*4C $% 
#/%/##(.+ (48 *3D#$)/3/4; *4 
(83*4*+;#(;*$4 $% (DD$*4;3/4;+& 
T2/ +/#)*:/ *+ ()(*.(F./ F$;2 ;$ :$33B4*;0 
H"+ (48 2$+D*;(. :$4+B.;(4;+&  "(;*/4;+ 
*8/4;*%*/8 (+ 2()*4C +*C4*%*:(4; 
$+;/$D$#$+*+ (#/ $%%/#/8 (DD$*4;3/4;+ %$# 
;2/ "#/U(++/++3/4; :.*4*:+ (48 (#/ 
(++/++/8 (DD#$D#*(;/.0& 
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a_`e 4/@ D(;*/4;+ 2()/ F//4 (++/++/8 +*4:/ ;2/ 'f= +:(44*4C :$33/4:/8 *4 _``jV 
@*;2 $)/# bbV``` 'f=+ F/*4C D/#%$#3/8 *4 ;2/ .(+; h 0/(#+&   "(;*/4;+ (#/ D#*$#*;*+/8 
(::$#8*4C ;$ #*+- %(:;$#+ @*;2 ;2$+/ 2()*4C +*C4*%*:(4; %(:;$#+ %$# $+;/$D$#$+*+ 2()*4C 
(4 /(#.0 +:(4&   
?(;/#(. )/#;/F#(. (++/++3/4; *+ D/#%$#3/8 $4 (.. D(;*/4;+ (;;/48*4C %$# 'f=&  T2*+ *+ 
(4 *4)(.B(F./ ;$$. %$# (++/++*4C %$# )/#;/F#(. %#(:;B#/+ @2*:2 3(0 F/ (+03D;$3(;*: 
(; ;2/ ;*3/ $% (++/++3/4;&   

 
F/0=re 2.  T2*+ 8*(C#(3 8/3$4+;#(;/+ ;2/ F#/(-8$@4 $% jVhab D(;*/4;+ #/%/##/8 %$# 'f= F0 </(+$4 
%$# </%/##(.&  =C/ @(+ ;2/ 3$+; D#/8*:;*)/ %(:;$# %$# $+;/$D$#$+*+V @*;2 glm $% e` 0# $.8 D(;*/4;+ 
2()*4C $+;/$D$#$+*+ $4 'f=& 
 
Q;& 6(3/+L+ ,.*4*:(. 7*$:2/3*+;#0 '/D(#;3/4; (48 AM<= 
 
KB# :.$+/ .*4-+ @*;2 :$4+B.;(4; :2/3*:(. D(;2$.$C*+; '#& N*)*$4 ,#$@./0 (48 +/4*$# 
F*$:2/3*+; '#& A(#;*4 E/(.0 2()/ F//4 *48*+D/4+(F./ *4 /4(F.*4C B+ ;$ D#$)*8/ ;2/ 
:$3D#/2/4+*)/ F*$:2/3*:(. +;B8*/+ (48 F$4/ 3(#-/#+ $4 D(;*/4;+ (;;/48*4C ;2/ 
)(#*$B+ :.*4*:+ @*;2*4 ;2/ P(..+ (48 K+;/$D$#$+*+ d4*;& 
 
T2/+/ F$4/ 3(#-/#+ D#$)*8/ B+ @*;2 :#*;*:(. *4%$#3(;*$4 $4 ;2/ #(;/ $% 4/@ F$4/ 
%$#3(;*$4 (48 ;2/ #(;/ $% F$4/ ;B#4$)/# (48 F$4/ .$++ *4 *48*)*8B(. D(;*/4;+& 9/ (.+$ 
C(*4 /++/4;*(. *4%$#3(;*$4 $4 D(;*/4;+L *48*)*8B(. N*;(3*4 ' +;(;B+ (48 F$4/ ;B#4$)/# 
3(#-/# ./)/.+&   9*;2 ;2/ 2/.D $% ;2*+ *4%$#3(;*$4 @/ (#/ (F./ ;$ 3(-/ :#*;*:(. :2$*:/+ 
$4 ;2/ :$##/:; ;2/#(D0 %$# /(:2 *48*)*8B(. D(;*/4; @2/#/ *4 ;2/ (F+/4:/ $% ;2*+ 
-4$@./8C/ @/ @$B.8 F/ 3(-*4C ;2/+/ :.*4*:(. 8/:*+*$4+ DB#/.0 $4 ;2/ F(+*+ $% :.*4*:(. 
*4%$#3(;*$4 (48 F$4/ *3(C*4C& 
 
'#& A(#;*4 E/(.0 *+ ( ./(8*4C *4;/#4(;*$4(. /]D/#; *4 ;2/ (#/( $% F$4/ F*$:2/3*+;#0 
(48 N*;(3*4 '&  '# E/(.0L+ *4+*C2; *4;$ 4/@/# 3(#-/#+ (48 8*(C4$+;*: ;/:24*WB/+ 
2()/ (88/8 C#/(;.0 ;$ ;2/ ;#/(;3/4; 8/:*+*$4+ *4 ;2/ $+;/$D$#$+*+ :.*4*:V D(#;*:B.(#.0 
*4 ;2/ (#/( $% )*;(3*4 ' 8/%*:*/4:0&  N(#*$B+ D#$c/:;+ 2()/ F//4 :(##*/8 $B; @*;2 ;2/ 
8/D(#;3/4; $% F*$:2/3*+;#0 .$$-*4C (; T<=" (48 _l1KE5' ./)/.+&  T2*+ 0/(# ;2/ 
8/D(#;3/4; $% 7*$:2/3*+;#0 (:WB*#/8 ( 4/@ A(++ QD/:;#$3/;/#V @2*:2 2(+ (..$@/8 
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%$# ( 3$#/ #(D*8 3/(+B#/3/4; $% N*;(3*4 ' (48 %$# ( C#/(;/# #(4C/ $% (4(.0+*+ $% 
N*;(3*4 ' 3/;(F$.*;/+ (48 (:;*)/ %$#3+ $% ;2/ N*;(3*4 ' 2$#3$4/&   
 

 
F/0=re 3&  T2/ (F$)/ +2$@+ #/:/4; 8(;( ;2(; 2(+ F//4 D#/+/4;/8 *4;/#4(;*$4(..0 $% ;2/ +/#B3 )*;(3*4 
' ./)/.+ *4 D(;*/4;+ (;;/48*4C ;2/ $+;/$D$#$+*+ +/#)*:/&  ?/)/.+ (F$)/ gl43$.S? (#/ 4$@ :$4+*8/#/8 
*8/(.&  9/ :(4 :./(#.0 +// ;2(; 3$+; D(;*/4;+ (;;/48*4C $B# K+;/$D$#$+*+ ,.*4*:+ (#/ )*;(3*4 ' 8/%*:*/4;V 
#/WB*#*4C +BDD./3/4;(;*$4 (48 3$4*;$#*4C $% ;2/*# +/#B3 )*;(3*4 ' ./)/.+&  T2/ (F$)/ @$#- @$B.8 
4$; F/ D$++*F./ @*;2$B; '# A E/(.0L+ (48 '# ,#$@./0L+ *4DB;& 
 
</+/(#:2 =#/(+ 

s7$4/ %$# ?*%/t H#$BD  
T2*+ *+ ( :$..(F$#(;*)/ #/+/(#:2 D(#;4/#+2*D F/;@//4 ;2/ '/D(#;3/4;+ $% A/:2(4*:(. 
(48 T*++B/ G4C*4//#*4C *4 T#*4*;0 ,$../C/V 'BF.*4V ;2/ '/D(#;3/4; $% =4(;$30 *4 ;2/ 
<$0(. ,$../C/ $% QB#C/$4+ (48 '/D(#;3/4; $% N/;/#*4(#0 A/8*:*4/ *4 d4*)/#+*;0 
,$../C/V 'BF.*4&   A/3F/#+ $% ;2/ C#$BD *4:.B8/ "#$%/++$# "(;#*:- "#/48/#C(+;V 
"#$%/++$# ,.*)/ ?// (48 "#$%/++$# '()*8 T(0.$#V "#$%& P/#C(. KL7#*/4 (48 '#& 6(:-*/ 
'(.0&   T2*+ @$#- :$)/#+ #/+/(#:2 *4 (4*3(. 3$8/.+ $% $+;/$D$#$+*+ (48 .*4-+ ;2*+ 
-4$@./8C/ @*;2 ;2/ +;B80 $% ;2/#(D/B;*: :$3D$B48+V @2*:2 (#/ B+/8 *4 2B3(4+ 
+B%%/#*4C %#$3 ;2*+ 8*+/(+/&   
 
M4)/+;*C(;*4C 7$4/ OB(.*;0 *4 E*D P#(:;B#/ (48 K+;/$(#;2#*;*+ "(;*/4;+ 
B+*4C J$)/. 7*$/4C*4//#*4C T/:24*WB/+ 
"#*4*:D(. M4)/+;*C(;$#^  '# 6$/ 7#$@4/ 
QBD/#)*+*4C M4)/+;*C(;$#+^ "#$% '()*8 T(0.$# 1'/D(#;3/4; $% A/:2(4*:(. (48 T*++B/ 
G4C*4//#*4C *4 T#*4*;0 ,$../C/V 'BF.*4 7*$/4C*4//#*4CV T,'5V "#$% 67 9(.+2V '# A, 
,(+/0 
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T2/ $Fc/:;*)/ $% ;2/ +;B80 *+ ;$ *4)/+;*C(;/ 8*%%/#/4:/+ F/;@//4 D(;*/4;+ @*;2 4$#3(.V 
$+;/$D(/4*( (48 $+;/$D$#$+*+ @2$ 2()/ %#(:;B#/8 ;2/*# 2*D+&  M; *+ F/:$3*4C 3$#/ 
/)*8/4; ;2(; 'f= 8$/+ 4$; *8/4*;%0 (.. ;2/ #*+- %$# +BF+/WB/4; %#(:;B#/&  7$4/ +(3D./+ 
%#$3 ;2/ %/3$#(. 2/(8+ $% 2*D %#(:;B#/ D(;*/4;+ (#/ F/*4C B+/8 ;$ (++/++ ;2/ WB(.*;0 $% 
F$4/ *4 ;2/+/ D(;*/4;+ :$3D(#*4C ;2/3 ;$ ;2/ 'f= #/+B.;+ (48 @*.. (88 ;$ 
B48/#+;(48*4C $% ;2/ F*$3/:2(4*:+ $% F$4/ +;#B:;B#/ (48 F$4/ WB(.*;0 $% ;2/+/ 
D(;*/4;+&   
9/ (#/ :B##/4;.0 @$#-*4C *4 :$4cB4:;*$4 @*;2 ;2/ <$0(. ,$../C/ $% QB#C/$4+ (48 
7*$/4C*4//#*4C '/D(#;3/4; *4 T#*4*;0 ,$../C/ 'BF.*4&  T2/ B+/ $% WB(4;*;*)/ ,T 
+:(44*4C (48 4(4$*48/4(;*$4 @*.. /]D.$#/ ;2/ 3*:#$(#:2*;/:;B#/ (48 3*4/#(.*+(;*$4 
#/+D/:;*)/.0& 
 

 
 
T2/ (F$)/ D*:;B#/+ 8/3$4+;#(;/+ +$3/ $% ;2/ #/+B.;+ $% ;2/ +:(44*4C $% F$4/ +(3D./+ 
*4 T#*4*;0 ,$../C/ 'BF.*4&  K4 ;2/ ./%;V @/ 2()/ ( 3*:#$+:$D*: D*:;B#/ $% ( %/3$#(. 
F$4/ @*;2 *48/4;+ /)*8/4;&  K4 ;2/ #*C2;V *+ ( A*:#$,T +:(4 *3(C/ $% ( +/:;*$4 $% 
%/3$#(. F$4/& 
PB#;2/# (4(.0+*+ $% ;2/ F$4/ @*.. F/ D/#%$#3/8 *4 :$4cB4:;*$4 @*;2 ;2/ '/D(#;3/4; $% 
"(;2$.$C0 (48 '# A(#0 T$4/# @2/#/ +(3D./+ @*.. F/ /](3*4/8 %$# /)*8/4:/ $% 
B48/#.0*4C 3/;(F$.*: F$4/ 8*+/(+/& 
= %B#;2/# (#3 *4 ;2/ +;B80 *+ ( :$..(F$#(;*$4 D#$c/:; @*;2 ;2/ A*8@/+;/#4 </C*$4(. 
E$+D*;(. (48 ,#$$3 K#;2$D(/8*: E$+D*;(.V ?*3/#*:-&  "(;*/4;+ @*;2 2*D %#(:;B#/+ (48 
;2$+/ 2()*4C /./:;*)/ T$;(. E*D </D.(:/3/4;+ %$# K+;/$(#2#*;*+ @*.. F/ (+-/8 %$# 
#/3$)/8 ;2/*# 2*D F$4/ ;$ F/ 8$4(;/8 ;$ ;2/ #/+/(#:2 D#$c/:;+&   
 

E*D %#(:;B#/+ (#/ $%;/4 ( :$4+/WB/4:/ 
$% #/8B:/8 F$4/ WB(.*;0 (48 *4:#/(+/8 
D#$D/4+*;0 ;$ %(..+&  E$@/)/# 4$; (.. 
;2/+/ D(;*/4;+ +2$@ /)*8/4:/ $% 
$+;/$D$#$+*+ $4 'f=&  "#/)*$B+ +;B8*/+ 
@*;2*4 ;2/ K+;/$D$#$+*+ Q/#)*:/ 2()/ 
+2$@4 ;2(; (DD#$]*3(;/.0 j`m $% 
D(;*/4;+ 8$ 4$; 2()/ $+;/$D$#$+*+ $4 
+BF+/WB/4; 'f= +:(44*4C (%;/# ;2/ 
%#(:;B#/&  P*CB#/ k 1(:#$++5 
8/3$4+;#(;/+ F$4/ F/*4C :$#/8 (48 
+(3D./8 *4 T#*4*;0 ,$../C/ 'BF.*4& 
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M4)/+;*C(;*4C ;2/ G%%/:;+ $% N*;(3*4 ' '/%*:*/4:0 $4 7(.(4:/ (48 AB+:./ 
Q;#/4C;2 
"#*4*:D(. M4)/+;*C(;$#^ '# 6$/ 7#$@4/ 
Q/)/#(. D#/)*$B+ +;B8*/+ *4 ;2/ 8/D(#;3/4; 2()/ +2$@4 ;2(; ;2/#/ *+ ( .(#C/ 
D#$D$#;*$4 $% D(;*/4;+ /*;2/# (;;/48*4C ;2/ $+;/$D$#$+*+ :.*4*: $# F/*4C (83*;;/8 @*;2 
%#(:;B#/+ 2()*4C )*;(3*4 ' 8/%*:*/4:0&  dD ;$ $4/ ;2*#8 $% D(;*/4;+ 2()/ +/)/#/ 
)*;(3*4 ' 8/%*:*/4:0 (48 (.3$+; ;2#//UWB(#;/#+ 2()/ ( ./)/. ./++ ;2(4 l` 43$.S?V ;2/ 
$D;*3(. ./)/. F/*4C gl43$.S?&   
 
N*;(3*4 ' *4 #/:/4; 0/(#+ 2(+ /4C/48/#/8 3B:2 *4;/#/+; *4 +/)/#(. (#/(+ $B;+*8/ 
F$4/ 2/(.;2 (48 3(0 F/ (++$:*(;/8 @*;2 3B+:B.(# @/(-4/++V %(..+V #/8B:/8 :$C4*;*$4V 
3$$8 8*+$#8/#+V *4:#/(+/8 #*+- $% :(4:/# 1D(#;*:B.(#.0 F#/(+; (48 F$@/. :(4:/#5 (48 
$#;2$+;(;*: 20D$;/4+*$4&  T2*+ 0/(# @/ D.(4 ;$ +;B80 ;2/ /%%/:; $% )*;(3*4 ' 
+BDD./3/4;(;*$4 *4 ;2/ $.8/# D/#+$4V %$:B+*4C $4 F$4/ 2/(.;2V %(..+ #/8B:;*$4 (48 
*3D#$)/3/4; $% F.$$8 D#/++B#/ :$4;#$.&   
 
=8cB4:;*)/ "#$;/*4 QBDD./3/4;(;*$4 *4 K+;/$D$#$;*: "(;*/4;+ T#/(;/8 
@*;2 </:$3F*4(4; "(#(;20#$*8 E$#3$4/ 1bUek5 
"#*3(#0 M4)/+;*C(;$#^  '# A, ,(+/0V "#$%/++$# 67 9(.+2V '# J >/44/80 
</+/(#:2 T/(3^   '# ,2$$4 ,2(4 1</+/(#:2 </C*+;#(#5 
    ,($*32/ A:'$4(.8 1'*/;*:*(45 
 
=4 /]:*;*4C (48 4$)/. ;#/(;3/4; %$# K+;/$D$#$+*+ 2(+ /3/#C/8 *4 ;2/ %$#3 $% 
</:$3F*4(4; "(#(;20#$*8 E$#3$4/ 1"TE5&  dD B4;*. 4$@V (.. ;2/#(D*/+ %$# ;2/ 
3(4(C/3/4; $% $+;/$D$#$+*+ (:; 3(*4.0 ;$ *42*F*; F$4/ #/+$#D;*$4 (48 #/8B:/ F$4/ 
#/3$8/..*4C&  "TE 2(+ ;2/ (F*.*;0 ;$ FB*.8 F$4/ 1(4(F$.*: /%%/:;5V #/8B:/ %#(:;B#/ #*+- 
(48 *4:#/(+/ F$4/ 8/4+*;0&   
 
T2*+ +;B80 (*3+ ;$ *4)/+;*C(;/ ;2/ F/4/%*; $% (8cB4:;*)/ D#$;/*4 +BDD./3/4;(;*$4 *4 
K+;/$D$#$;*: D(;*/4;+ ;#/(;/8 @*;2 </:$3F*4(4; "(#(;20#$*8 E$#3$4/ 1bUek5&  T2*+ 
*+ ( ;2#// 0/(# #(48$3*+/8 :$4;#$../8 +;B80 1:$33/4:/8 6B.0 _``a5 %B..0 %B48/8 F0 
J0:$3/8 "#$8B:;+ ?*3*;/8 (*3*4C ;$ #/:#B*; (F$B; _`` D(;*/4;+&  T2/ D#*3(#0 
$B;:$3/ *+ ;$ :$3D(#/ ;2/ C(*4+ *4 F$4/ 3*4/#(. 8/4+*;0 F/;@//4 ;2$+/ ;#/(;/8 @*;2 
"TE (48 D#$;/*4 ;$ ;2$+/ ;#/(;/8 @*;2 "TE (.$4/&  "(;*/4;+ @*.. F/ ;#/(;/8 @*;2 "TE 
bUek %$# ( ;$;(. $% ;@$ 0/(#+ (48 #/:/*)/8 D#$;/*4 +BDD./3/4;(;*$4 %$# ( D/#*$8 $% 
$4/ 0/(#&  ,B##/4;.0 ;2/#/ *+ $4/ %B.. ;*3/ #/+/(#:2 #/C*+;#(# U '# ,2$$4 ,2(4 (48 $4/ 
8*/;*:*(4 X ,($*32/ A:'$4(.8 /3D.$0/8 *4 ;2*+ +;B80&   
 

P$+()(4:/ lh`` Q;B80 
,.*4*:(. M4)/+;*C(;$#^ A+ H/$#C*4( Q;//4 
   '# 6H 7#$@4/ 
 
T2*+ +;B80 *+ F/*4C 8$4/ *4 :$4cB4:;*$4 @*;2 A/#:- Q2(#D (48 '$23/ (48 *+ 
/](3*4*4C ;2/ /%%/:; $% (./48#$4(;/ (48 )*;(3*4 'j $4 D(;*/4;+ @*;2 )*;(3*4 ' 
8/%*:*/4:0 %$:B+*4C $4 %(..+ #/8B:;*$4 (48 *3D#$)/3/4; *4 )*;(3*4 ' ./)/.+& 
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"=,G Q;B80 
,.*4*:(. M4)/+;*C(;$#+^  ,.*4*:(. JB#+/ QD/:*(.*+;+ 

A+ H/$#C*4( Q;//4V  
A+ J/++( P(..$4V  
A+ >(#( P*;RC/#(.8 
 

T2*+ +;B80 :$33/4:/8 *4 /(#.0 _``a&  M; *+ ( GB#$D/(4 $F+/#)(;*$4(. +;B80 ;$ :$../:; 
*4%$#3(;*$4 $4 (82/#/4:/V 8/3$C#(D2*:+ (48 :.*4*:(. :2(#(:;/#*+;*:+ $% D(;*/4;+ 
D#/+:#*F/8 "TE bUek 1"#/$;(:;5 (48 ;$ 3$4*;$# +(%/;0 %$# _ 0/(#+ %$..$@*4C *4*;*(;*$4 
$% ;#/(;3/4;&   bj D(;*/4;+ 2()/ F//4 /4#$../8 (48 ;2/ +;B80 @*.. :$4:.B8/ *4 _`b_&   
 

M4;/#)/4;*$4 $% ;2/ ,.*4*:(. JB#+/ QD/:*(.*+; *4 E*D P#(:;B#/ "(;*/4;+ 
,.*4*:(. M4)/+;*C(;$#^ A+ J*(32 A(2/#V ,.*4*:(. JB#+/ QD/:*(.*+; 
“Post  Hip  Fracture  in  Older  Adults:  Interventional  and  Strategies  for  Improving 
Outcomes.  The role and Function of the Clinical Nurse Specialist within an Elderly Falls 
Unit”  

E*D %#(:;B#/ D(;*/4;+ (#/ (; *4:#/(+/8 #*+- $% 8*+(F*.*;0 (%;/# 2*D %#(:;B#/ (48 3(0 F/ 
(; #*+- $% %B#;2/# %(..+ (48 %#(:;B#/+&  A+ J*(32 A(2/# 2(+ :$33/4:/8 ( +;B80 *4 ;2/ 
(#/( $% $D;*3*+*4C ;2/ 3(4(C/3/4; $% 2*D %#(:;B#/ D(;*/4;+& 
 
"(;*/4;+ (#/ F/*4C (++/++/8 (48 (8)*+/8 @*;2 #/C(#8+ ;$ $+;/$D$#$+*+ *4 ;2/ 4B#+/U
./8 :.*4*:+V @*;2 D(#;*:B.(# *4;/#/+; *4 %(..+ D#/)/4;*$4 (+ a`m $% $B# 2*D %#(:;B#/ 
D$DB.(;*$4 2()/ +B+;(*4/8 ( %(.. (; ;2/ ;*3/ $% %#(:;B#/&  J*(32 A(2/#V ,.*4*:(. JB#+/ 
QD/:*(.*+; *4 P(..+ (48 K+;/$D$#$+*+V *+ :B##/4;.0 :$3D./;*4C ( "2' $4 ;2/ )(.B/ $% 
2()*4C ( :.*4*:(. 4B#+/ +D/:*(.*+; *4;/#)/4*4C *4 D(;*/4;+ @2$ (#/ (; #*+- $% %(..+ (48 
;2/ $D;*3*+(;*$4 $% ;#/(;3/4; %$# ;2/+/ D(;*/4;+ (++/++*4C WB(.*;0 $% .*%/V *3D#$)/8 
3$F*.*;0 (48 :$3D.*(4:/ @*;2 3/8*:(;*$4& 
 

7*$3(#-/#+ *4 K+;/$D$#$+*+ 
"#*4:*D(. M4)/+;*C(;$#+^ A+ ?(B#( ,$##*C(4 (48 '# 6(:-*/ '(.0 
,.*4*:(. M4)/+;*C(;$#^ '# 6H 7#$@4/ 
 A+ >(#( P*;RC/#(.8V ,.*4*:(. JB#+/ QD/:*(.*+; 
 
T2/ $+;/$D$#$+*+ +/#)*:/ 2(+ :$33/4:/8 (4 *4;/#/+;*4C +;B80 .$$-*4C (; ;2/ 
D$++*F*.;0 $% *8/4;*%0*4C D#$;/*4+ ;2(; )(#0 F/;@//4 D(;*/4; @2$ 2()/ 4$#3(.V 
$+;/$D(/4*: (48 $+;/$D$#$;*: F$4/+ F(+/8 $4 'f=&   
 
T2*+ +;B80 *+ F/*4C 8$4/ *4 :$4cB4:;*$4 @*;2 <,QM (48 *+ *8/4;*%0*4C D(;*/4;+ @*;2 
4$#3(. (48 .$@ F$4/ 3(++&  Q/#B3 F*$3(#-/#+ (#/ F/*4C B+/8 %$# *8/4;*%*:(;*$4 $% 
D(;*/4;+ (; 2*C2/# #*+- $% .$@ F$4/ 3(++ (48 %#(:;B#/&  T2*+ 3(0 D#$)*8/ ( +:#//4*4C 
F.$$8 ;/+; ;$ *8/4;*%0 2*C2U#*+- D(;*/4;+&  T$ 8(;/V bbk 2()/ F//4 (++/++/8 *4 ;2*+ 
#/+/(#:2 +;B80&  M; *+ (4;*:*D(;/8 ;$ 2()/ ( %B#;2/# h` D(;*/4;+ (++/++/8&  
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QT<KJHG< Q;B80 
,.*4*:(. M4)/+;*C(;$#^ A+ J P(..$4V ,.*4*:(. JB#+/ QD/:*(.*+; 
   '# 6H 7#$@4/ 
T2*+ +;B80 *4)$.)/+ ;2/ #/)*/@ $% D(;*/4;+ :$33/4:/8 $4 +;#$4;*B3 ;2/#(D0 %$# ;2/ 
;#/(;3/4; $% $+;/$D$#$+*+&  M; @*.. #/)*/@ ;2/ $B;:$3/V WB(.*;0 $% .*%/V F/4/%*;+ (48 
+*8/%%/:;+ $% +;#$4;*B3 *4 ;2/+/ D(;*/4;+ 
 

P(..+ (48 7.(:-$B; d4*; 1P=7d5 

T2*+ *+ (4 $B;UD(;*/4; (++/++3/4; :.*4*: ;2(; #B4+ %*)/ 8(0+ ( @//- @2/#/ D(;*/4;+ 
@*;2 B4/]D.(*4/8 %(..+ (48 F.(:-$B;+ (#/ *4)/+;*C(;/8 B+*4C +;(;/ $% ;2/ (#; 
:(#8*$)(+:B.(# ;/:24$.$C0&  T2/ :.*4*:+ (#/ :B##/4;.0 +;(%%/8 F0^  
  
T@$ :$4+B.;(4;+ "#$% <$+/ =44/ >/440 1'*#/:;$#5 (48 '# ,$4(. ,B44*4C2(3  
b ,.*4*:(. ?/:;B#/# *4 H/#$4;$.$C0 
j ,.*4*:(. #/+/(#:2 #/C*+;#(#+ 
j ,.*4*:(. #/C*+;#(#+ 
_ ,.*4*:(. 4B#+/ +D/:*(.*+;+ *4 %(..+ i 7.(:-$B; 
b QD/:*(.*+; 4B#+/ $)/#+//*4C :.*4*:(. #/+/(#:2  
_ =83*4*+;#(;*)/  +;(%%& 
  
T2/ :.*4*: :$33/4:/8 *4 _``j @*;2 '# ,$4(. ,B44*4C2(3 (48 @*;2 ;2/ (##*)(. $% 
"#$%& <$+/ =44/ >/440 3$)/8 ;$ ( 4/@ /]D(48/8 +*;/ F/+*8/ ;2/ G3/#C/4:0 
'/D(#;3/4; *4 '/:/3F/# _``l&  =4 *4:#/(+/ *4 +;(%% (48 +D(:/V (..$@/8 %$# ( #(D*8 
*4:#/(+/ *4 4B3F/#+ $% D(;*/4;+ F/*4C (++/++/8&  =:;*)*;0 :$4;*4B/+ ;$ *4:#/(+/ /)/#0 
0/(# @*;2 ;2/ 3(*4 +$B#:/ $% #/%/##(.+ :$3*4C %#$3 ;2/ G3/#C/4:0 '/D(#;3/4;V 
M4D(;*/4; #/%/##(.+V H"+V ,(#8*$.$C0 +/#)*:/+V J/B#$.$C0 +/#)*:/+V A/8G? +/#)*:/+ (48 
"/#*D2/#(. E$+D*;(.+ %#$3 (.. (#$B48 ;2/ :$B4;#0&   M; D#$)*8/+ ;2/ .(#C/+; +04:$D/ 
:.*4*: +/#)*:/ @*;2*4 M#/.(48 (48 4B3F/#+ $% D(;*/4;+ (++/++/8 *4:#/(+/+ $4 ( 0/(#.0 
F(+*+&   

 

 J/@ "(;*/4;+ </;B#4 "(;*/4;+ T$;(. 
_``h gb` lka b_la 
_``g ha` bbge behe 
_``e gb` blgk __ek 
_``a agk _bkk jbbe 

 
P(..+ i Q04:$D/ =++/++3/4; 
k`m $% *48*)*8B(.+ @*.. 2()/ (4 /D*+$8/ $% F.(:-$B; $# %(*4;*4C (; +$3/ D$*4; *4 ;2/*# 
.*)/+&  M4 ;2/ 3(c$#*;0 $% 0$B4C/# *48*)*8B(.+ ;2*+ #/D#/+/4;+ ( F/4*C4 %(*4; (48 ;2/0 
8$ 4$; 4//8 ;$ F/ (++/++/8 $# +// ( 8$:;$#&  E$@/)/# *% ;2*+ D#$)/+ #/:B##/4; $# *% ( 
F.(:-$B; $::B#+ *4 (4 $.8/# *48*)*8B(. ;2*+ 8$/+ #/WB*#/ *4)/+;*C(;*$4 8B/ ;$ ;2/ #*+- 
$% (4 B48/#.0*4C :(#8*$)(+:B.(# (/;*$.$C0&   T2/ P(..+ i 7.(:-$B; B4*; (..$@+ %$# ( 
8/;(*./8 *4)/+;*C(;*)/ @$#-UBD $% ;2/+/ D(;*/4;+ 4/C(;*4C ;2/ 4//8 %$# (83*++*$4 ;$ 
2$+D*;(.&  M; (:;+ (+ ( $4/ +;$D (++/++3/4; @2/#/ (.. ;/+;+ :(4 F/ :(##*/8 $B; (48 ( 
8*(C4$+*+ 3(8/ @*;2 $4/ )*+*; (.$4/&   ?*-/@*+/ 3(40 *48*)*8B(.+ D#/+/4; @*;2 
B4/]D.(*4/8 %(..+&  M4 $.8/# *48*)*8B(.+ ;2/#/ *+ $%;/4 (34/+*( %$# .$++ $% 
:$4+:*$B+4/++&  T/:24$.$C0 @*;2*4 ;2/ B4*; (..$@+ %$# ;2*+ ;$ F/ ;/(+/8 $B; (48 
(++/++/8 %B#;2/#& 
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=.. D(;*/4;+ (;;/48*4C ;2/ B4*; 2()/ ( 8/;(*./8 2*+;$#0 (48 /](3*4(;*$4 F0 ( 8$:;$# 
@2*:2 ;2/4 8/;/#3*4/+ ;2/ F/+; *4)/+;*C(;*)/ D(;2@(0&   
M4)/+;*C(;*$4+ :(##*/8 $B; *4:.B8/^  

=:;*)/ +;(48 ;/+;*4C %$# $#;2$+;(;*: 20D$;/4+*$4 
,(#$;*8 +*4B+ 3(++(C/ ;$ 8*(C4$+/ :(#$;*8 +*4B+ 20D/#+/4+*;*)*;0  
E/(8UBD ;*.; ;(F./ ;/+;*4C %$# N(+$)(C(. +04:$D/ 

 
=.. ;/+;*4C *+ +BD/#)*+/8 F0 4B#+*4C +;(%% ;#(*4/8 *4 ;2/ B+/ $% %*4$3/;/# /WB*D3/4; 
@2*:2 (..$@+ F/(;U;$UF/(; F.$$8 D#/++B#/ 3/(+B#/3/4;&   T2$+/ D(;*/4;+ @*;2 
3/:2(4*:(. $# ( 3B.;*%(:;$#*(. (/;*$.$C0 ;$ %(..*4C :(4 F/ .*4-/8 *4 ;$ '(0 E$+D*;(. 
+/#)*:/+ @*;2*4 A/8G?&   K;2/#@*+/ ;#/(;3/4; *+ *4+;*C(;/8 @*;2*4 ;2/ :.*4*: @*;2 
%$..$@ BD $% D(;*/4;+ ;$ (++/++ #/+D$4+/ ;$ ;#/(;3/4;&   T2/ )(+; 3(c$#*;0 (#/ 8/(.; 
@*;2 +$./.0 F0 ;2/ :.*4*: (48 8*+:2(#C/8 F(:- ;$ ;2/ :$33B4*;0&   ?*(+$4 @*;2 
,(#8*$.$C0V J/B#$.$C0 (48 GJT +/#)*:/+ @*;2*4 Q;& 6(3/+Y+ E$+D*;(. *+ (::/++/8 *% 
#/WB*#/8& 
 
_``a +(@ ;2/ *4;#$8B:;*$4 $% ( s8*RR0t ,.*4*: @*;2*4 ;2/ B4*; ./8 F0 '# A*3* P(4&   
T2*+ :.*4*: %$:B+/+ *4 D(#;*:B.(# $4 (++/++3/4; $% D(;*/4;+ D#/+/4;*4C @*;2 8*RR*4/++ 
+/:$48(#0 ;$ )/+;*FB.(# 8*+$#8/#+& 
 
JB#+/ ./8 ,.*4*:+ (48 G8B:(;*$4 *4 ;2/ P(..+ i 7.(:-$B; d4*; 
JB#+/ ./8 (B;$4$3*: %B4:;*$4 ;/+;*4C :.*4*:+ $::B# $4:/ ( @//- *4 ;2/ P=7d&   T2/+/ 
*4)/+;*C(;*$4+ (#/ 4/:/++(#0 *4 +$3/ D(;*/4;+ ;$ *4)/+;*C(;/ B48/#.0*4C :(B+/ %$# 
+04:$D/ (48 %(..+& 
 

JB#+/+ @*;2*4 ;2/ :.*4*: (:; (+ ( 8*#/:; .*4/ $% :$4;(:; %#$3 D(;*/4;+ @2$ D2$4/ *4 $4 
( aUlD3 F(+*+ (48 (#/ (F./ ;$ (8)*+/ (48 *4+;*C(;/ :$4+/#)(;*)/ 3/(+B#/+ $%;/4 
D#/)/4;*4C B44/:/++(#0 =iG (;;/48(4:/+& 
 

JB#+/+ +BD/#)*+/ ;2/ (;;(:23/4; $% 3$4*;$#+ %$# D(;*/4;+ @*;2*4 ;2/ :.*4*: (48 (.+$ 
$4 ;2/ @(#8+&  T2*+ (..$@+ %$# WB*:- (++/++3/4; $% F.$$8 D#/++B#/ (48 2/(#; #(;/ $4 ( 
_k 2$B# $# +/)/4 8(0 F(+*+&  A$4*;$#+ ()(*.(F./ (#/ _k 2# 7" 3$4*;$#+V _k 2# G,H 
3$4*;$#+ (.$4C @*;2 +/)/4 8(0 /)/4; 3$4*;$#+&  '$@4.$(8*4C $% #/+B.;+ (48 
#/D$#;*4C (#/ :(##*/8 $B; F0 4B#+*4C +;(%%& 
 

T#(*4*4C $%  F$;2 3/8*:(. (48 4B#+*4C +;B8/4;+ $::B#+ $4 (4 $4C$*4C F(+*+ (.$4C @*;2 
)*+*;*4C 4B#+*4C +;(%% %#$3 :/4;#/+ *4 $;2/# 2$+D*;(.+ @2/#/ +04:$D/ B4*;+ (#/ *4 ;2/ 
/(#.0 +;(C/+ $% 8/)/.$D3/4;& 
 

G8B:(;*$4 (48 T#(*4*4C 
T2/ B4*; @/.:$3/+ /nternat/onal :$..(F$#(;*$4 (48 *+ *4)$.)/8 *4 ;#(*4*4C (48 
/8B:(;*$4 D#$C#(33/+ 4(;*$4(..0 (48 *4;/#4(;*$4(..0&    
 
M4;/#4(;*$4(. )*+*;$#+ (#/ @/.:$3/p $4 ()/#(C/ $4/ D/# 3$4;2& 
T2/ +;(%% (#/ :B##/4;.0 8/)/.$D*4C ( ;#(*4*4C D#$C#(33/ %$# accre>/tat/on *4 
:$..(F$#(;*$4 @*;2 :$../(CB/+ *4 J/@:(+;./ d4*)/#+*;0 1'#& Q;/)/ "(##0 /; (.5& 
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T2/ +;(%% $#C(4*R/ (4 (44B(. nat/onal nQ04:$D/L ;#(*4*4C 8(0&   T2/ (44B(. +04:$D/ 
:$4%/#/4:/ ;$$- D.(:/ *4 ,.$4;(#% ,(+;./ *4 A(#:2 _``a& 
T2/ +;(%% 2()/ 8/)/.$D/8 :$3D#/2/4+*)/ 4/@ *4%$#3(;*$4 (48 /8B:(;*$4 3(;/#*(. %$# 
@at/ent) an> carer).   
 
"#$%& <$+/ =44/ >/440 :$ /8*;/8 ;2/ 4/@ =3/#*:(4 (48 7#*;*+2 Q$:*/;*/+ %(..+ 
D#/)/4;*$4 CB*8/.*4/+& 
 
T#(*4*4C $% F$;2 3/8*:(. (48 4B#+*4C +;B8/4;+ $::B#+ $4 (4 $4C$*4C F(+*+ (.$4C @*;2 
)*+*;*4C 4B#+*4C +;(%% %#$3 :/4;#/+ *4 $;2/# 2$+D*;(.+ @2/#/ +04:$D/ B4*;+ (#/ *4 ;2/ 
/(#.0 +;(C/+ $% 8/)/.$D3/4;& 
 
</+/(#:2 
K4C$*4C #/+/(#:2 :$4;*4B/+ @*;2*4 ;2/ :.*4*:+&   T2/ P=7d (.+$ @$#-+ :.$+/.0 @*;2 ;2/ 
T<M? :.*4*:p (++/++*4C D(#;*:*D(4;+ *8/4;*%*/8 F0 T<M? (+ F/*4C *4 4//8 $% %B#;2/# 
3/8*:(. (;;/4;*$4 (48 #/%/##*4C #/+/(#:2 D(#;*:*D(4;+ ;$ T<M?& 
 
T2/ P=7d *+ :$..(F$#(;*4C @*;2 :$../(CB/+ *4 /./:;#$D20+*$.$C0 1'#& \)$44/ ?(4C(4 
(48 '#& Q/(4 ,$44$..05 ;$ B48/#+;(48 GGH :2(4C/+ 8B#*4C D#$8#$3(. +03D;$3+ (48 
(C/ #/.(;/8 8*%%/#/4:/+ *4 :.*4*:(. :2(#(:;/#*+;*:+ $% D(;*/4;+ @*;2 F.(:-$B;+& 
 
T2/ P=7d +;(%% :$..(F$#(;/ @*;2 T#*4*;0 7*$/4C*4//#*4C ;$ B48/#+;(48 WB(4;*;(;*)/ 
GGH $B;DB;& 
 
P=7d 2()/ :$..(F$#(;/8 /];/4+*)/.0 @*;2 ;2/ 3/8*:(. D20+*:+ 8/D(#;3/4; $% Q;& 
6(3/+L+ E$+D*;(.V +// P*4B:(4/ (48 7$0./ *4 ;2/ DBF.*:(;*$4+ +/:;*$4& 
 
=#/(+ $% #/+/(#:2 *4:.B8/ 4/B#$:(#8*$)(+:B.(# *4+;(F*.*;0 (48 *;+ #/.(;*$4+2*D ;$ %(..+V 
F.(:-$B;+ (48 :$C4*;*)/ 8/%*:*;+p :(B+(.*;0 %$# (34/+*( %$# ;#(4+*/4; .$++ $% 
:$4+:*$B+4/++p 8*(C4$+;*: +0+;/3+ $% +04:$D/&   </+/(#:2 *+ $4C$*4C *4;$ +03D;$3 
D(;;/#4+ *4 )(+$)(C(. +04:$D/ *4 8*%%/#/4; (C/ C#$BD+ (48 (@(#/4/++ $% +03D;$3+ 
@*;2 20D$;/4+*)/ :2(4C/ $4 E/(8UBDU;*.; ;(F./ ;/+;*4C&   K)/# ( ;@$ 0/(# D/#*$8 ( 
+BFC#$BD $% D(;*/4;+ @*;2 )(+$)(C(. +04:$D/ @*.. 2()/ GGH +;B8*/+ +*3B.;(4/$B+.0 
@*;2 2/(8UBDU;*.; ;$ (++/++ ;2*+ %B#;2/#& 
 
  
StroCe SerF/ce 
T2/ +;#$-/ +/#)*:/ 2(+ :$4;*4B/8 ;$ D#$C#/++ 8/+D*;/ ;2/ /:$4$3*: 8$@4;B#4&   = +*] 
F/8 8/8*:(;/8 (:B;/ +;#$-/ B4*; @(+ $%%*:*(..0 $D/4/8 *4 A(0 _``a&  T2/ +;#$-/ 
3B.;*8*+:*D.*4(#0 ;/(3 2(+ 8/)/.$D/8 @*;2 ;2/ D#$)*+*$4 $% 8/8*:(;/8 8(*.0 *4DB; 
%#$3 "20+*$;2/#(D*+;+V K::BD(;*$4(. T2/#(D*+;+ (48 QD//:2 (48 ?(4CB(C/ ;2/#(D*+;+V 
(.. @*;2 ( +D/:*(.*+; *4;/#/+; *4 +;#$-/&  T2*+ 3/(4+ ;2(; (.. +;#$-/ D(;*/4;+ (;;/48*4C 
Q; 6(3/+L+ #/:/*)/ +D/:*(.*+; 3/8*:(. (48 ;2/#(D0 #/)*/@ @*;2*4 $4/ @$#-*4C 8(0 $% 
(83*++*$4&  9/ 2()/ *3D#$)/8 $B# :(D(F*.*;*/+ ;$ *4)/+;*C(;/ D(;*/4;+ @*;2 +;#$-/ 
@*;2 ;2/ *4;#$8B:;*$4 $% ( 4/@ ,T D/#%B+*$4 :(D(F*.*;0 ;$ ;2/ 2$+D*;(. 2*C2U+D//8 ,T 
+:(44/#&  T2*+ /4(F./+ B+ ;$ #(D*8.0 *8/4;*%0 #/+:B(F./ F#(*4 ;*++B/ *4 D(;*/4;+ @2$ 
2()/ +B%%/#/8 (:B;/ +;#$-/&  9/ (#/ (.+$ (F$B; ;$ #/:/*)/ 8/.*)/#0 $% ( 4/@ D$#;(F./ 
T#(4+U:#(4*(. 8$DD./# B.;#(+$B48 3(:2*4/V @2*:2 @*.. /4(F./ B+ ;$ 3/(+B#/ F.$$8 
%.$@ *4 D(;*/4;+ :/#/F#(. F.$$8 )/++/.+ (; ;2/*# F/8+*8/&  9/ 2()/ 8/)/.$D/8 ( 4/@ 
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T/./3/8*:*4/ :(D(F*.*;0 @*;2 ;2/ (++*+;(4:/ $% ;2/ 2$+D*;(. MAQ ;/(3 @2*:2 3/(4+ 
;2(; D(;*/4;+L +:(4+ :(4 F/ #/)*/@/8 F0 ( ,$4+B.;(4; D20+*:*(4 $4 ( .(D;$D @*;2 ( 
@*#/./++ :$44/:;*$4 (..$@*4C ;2/ ()(*.(F*.*;0 $% /]D/#; $D*4*$4 _kSg ;$ (.. +;#$-/ 
D(;*/4;+&   
 
9/ 2()/ $D/4/8 ( 4/@ 8(*.0 +/:$48(#0 D#/)/4;*$4 :.*4*: *4 ;2/ A/#:/#L+ M4+;*;B;/ 
@2*:2 (..$@+ B+ ;$ /)(.B(;/ D(;*/4;+ @2$ 2()/ +B%%/#/8 +;#$-/+ $# TM=+ 1n3*4*U
+;#$-/+L5 %$# #*+- $% #/:B##/4; /)/4;+ (48 ;$ /%%/:;*)/.0 *4;/#)/4/ ;$ #/8B:/ ;2/+/ 
#*+-+&  T2/ :.*4*: *+ #B4 F0 QBR(44/ 9(.+2V ,.*4*:(. JB#+/ QD/:*(.*+; *4 Q;#$-/ 
3/8*:*4/&  T2/ :.*4*: 2(+ ;2/ %(:*.*;*/+ ;$ D/#%$#3 _k 2$B# 7.$$8 D#/++B#/ (48 G,H 
3$4*;$#*4C $4 D(;*/4;+ @*;2$B; ;2/*# 2()*4C ;$ @(*; %$# (DD$*4;3/4; @*;2 ;2/ 
:(#8*$.$C0 8/D(#;3/4;&  QBR(44/ (.+$ +:#//4+ %$# '*(F/;/+V C*)/+ (8)*:/ (F$B; 
3/8*:(;*$4+V .*%/+;0./V 8*/;V /]/#:*+/ (48 8*+:$4;*4B*4C +3$-*4C&  QBR(44/ (.+$ 
D#$)*8/+ ;/./D2$4/ (8)*:/ %$# D(;*/4;+ @2$ 2()/ F//4 8*+:2(#C/8 %#$3 ;2/ 2$+D*;(.&  
T2/ ()(*.(F*.*;0 $% ;2/ :.*4*: 2(+ #/8B:/8 ;2/ ./4C;2 $% ;*3/ $B# D(;*/4;+ 4//8 ;$ 
+D/48 *4 2$+D*;(.V %#//8 BD (DD$*4;3/4;+ *4 ;2/ 8(*.0 4/B#$)(+:B.(# :.*4*: (48 
#/8B:/8 ;2/ 4//8 %$# D(;*/4;+ ;$ #/U(;;/48 ;2/ 2$+D*;(. @*;2 3*4$# D#$F./3+& 
 
'# E(#F*+$4 2(+ (.+$ 2(8 ( ./(8 #$./ *4 8/)/.$D*4C ( 4/@ '*D.$3( *4 Q;#$-/ A/8*:*4/ 
*4 :$4cB4:;*$4 @*;2 ;2/ <$0(. ,$../C/ $% "20+*:*(4+ $% M#/.(48&  T2*+ *+ ;2/ %*#+; ;(BC2; 
8*D.$3( ;2/ ,$../C/ 2(+ 8/)/.$D/8 (48 *;+ %*#+; +;B8/4;+ @/#/ (::/D;/8 *4 Q/D;/3F/# 
_``a& 
 
T2/ +;#$-/ B4*; D#$)*8/+ (:B;/ (48 20D/#U(:B;/ :(#/ %$# D(;*/4;+ (83*;;/8 ;$ Q;& 
6(3/+L+&   T2/ Q;& 6(3/+L+ E$+D*;(. P$B48(;*$4 *+ D.(44*4C ;$ +BDD$#; ;2/ 8/)/.$D3/4; 
$% ( 4/@ (:B;/ C03 %$# +;#$-/ D(;*/4;+V ;#(*4*4C $% +;(%% (48 :2(4C/+ ;$ ;2/ 
*4%#(+;#B:;B#/ $% ;2/ 2$+D*;(. ;$ 3(-/ :(#/ $% +;#$-/ D(;*/4;+ /(+*/#& 
 
M4 K:;$F/# ;2/ %*#+; J(;*$4(. Q;#$-/ JB#+*4C ,$4%/#/4:/ @(+ $#C(4*+/8 F0 Q#&  
QBR(44/ 9(.+2 %#$3 ;2/ Q;#$-/ Q/#)*:/ (48 @(+ (;;/48/8 F0 $)/# bl` :.*4*:(. (48 
#/+/(#:2 +;(%% @*;2 (4 *4;/#/+; *4 +;#$-/ 4(;*$4(..0&   M; @(+ ( #/+$B48*4C +B::/++ (48 
@/ /]D/:; *; ;$ F/:$3/ (4 (44B(. /)/4;&    
 
M4 _``a '#& 6$/ E(#F*+$4 @(+ (DD$*4;/8 Q/:#/;(#0 $% ;2/ M#*+2 E/(#; P$B48(;*$4 
,$B4:*. %$# Q;#$-/ (48 ,2(*# $% ;2/ J(;*$4(. ,.*4*:(. HB*8/.*4/+ H#$BD %$# Q;#$-/ (48 
;2/ Q;& 6(3/+L+ Q;#$-/ Q/#)*:/ $#C(4*+/8 (48 #(4 ;2/ %*#+; J(;*$4(. HB*8/.*4/+ 3//;*4C 
(48 +BD/#)*+/8 ;2/ 8/)/.$D3/4; $% ;2/ 3B.;*8*+:*D.*4(#0 J(;*$4(. HB*8/.*4/+V @2*:2 
@/#/ #/./(+/8 *4 K:;$F/#&   P#$3 ( #/+/(#:2 D$*4; $% )*/@ @/ @/#/ +B::/++%B. *4 
$F;(*4*4C ( E<7 C#(4; ;$ #/+/(#:2 ;2/ #$./ $% J/B#$U,(#8*$)(+:B.(# M4+;(F*.*;0 *4 ;2/ 
8/)/.$D3/4; $% ?(:B4(# (48 F$#8/#R$4/ Q;#$-/&   KB# 4/@ #/+/(#:2 P/..$@V '#& 
'(4*/. <0(4 @*.. :$33/4:/ @$#- *4 A/8G? (48 AM<= $4 2*+ "2' ;2/+*+ $4 ;2*+ ;$D*: 
*4 6B4/ _`b`&   9/ @*.. :$4;*4B/ ;$ DB#+B/ $;2/# #/+/(#:2 %*/.8+ *4 #/+D/:; $% 
8*+$#8/#+ $% :$4+:*$B+4/++ (48 %(;*CB/ *4 +;#$-/V F.$$8 D#/++B#/ )(#*(F*.*;0 (48 ;2/ 
)(+:B.(# %B4:;*$4 *4 D(;*/4;+ @*;2 +;#$-/&    
 
M4 A(0 _``a Q;& 6(3/+L+ @(+ +/./:;/8 (+ $4/ $% e` 2$+D*;(.+ @$#.8@*8/ ;$ D(#;*:*D(;/ 
*4 ;2/ '/+3$;/D.(+/ *4 =:B;/ Q;#$-/ 1'M=Q5 +;B80 $% ( 4/@ T2#$3F$.0;*: (C/4; *4 
+;#$-/&   T2*+ ;#*(. *+ /]D/:;/8 ;$ :$4;*4B/ %$# j Uk 0/(#+& 
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Me>/cal &h;)/c) an> B/o2e>/cal En0/neer/n0. 
 

A/(+B#/3/4; (48 7*$D20+*:+ $% K:B.(# A*:#$;#/3$# 
 
A$2(33/8 (.U>(.F(4* +B::/++%B. :$3D./;/8 2*+ "2' *4 #/+/(#:2 $4 $:B.(# 
3*#$;#/3$# B48/# ;2/ +BD/#)*+*$4 $% "#$%& '()*+ ,$(-./0V '/D;&  $% A/8*:(. 
H/#$4;$.$C0V T,' (48 '# H/#(#8 7$0./V A/8*:(. "20+*:+ (48 7*$/4C*4//#*4C 
'/D(#;3/4; 1A"7G5V Q; 6(3/+L+ E$+D*;(.&  K:B.(# A*:#$;#/3$# 1KAT5 *+ ( 3*4B;/ /0/ 
3$)/3/4; #/.(;/8 ;$ F#(*4+;/3 %B4:;*$4 @*;2 8*(C4$+;*: (48 D#$C4$+;*: D$;/4;*(. *4 
F#(*4+;/3 8*+/(+/&  M4 ;2*+ #/+/(#:2 (4 *3D#$)/8V /0/ :$4;(:;*4C KAT 3/(+B#/3/4; 
+0+;/3 @(+ :$4+;#B:;/8V 4/@ +*C4(. D#$:/++*4C 3/;2$8+ 8/)/.$D/8 (48 (DD#$(:2/+ 
%$# /];#(:;*4C :.*4*:(..0 B+/%B. 8(;( %#$3 ;2/ KAT +*C4(. :$3D(#/8&  Q$3/ $% A#&  (. 
>(.F(4*L+ @$#- @(+ D#/+/4;/8 (; ;2/ "2$;$4*:+ 9/+; :$4%/#/4:/ *4 Q(4 6$+/ *4 
6(4B(#0V ;2/ D#/3*/# )/4B/ %$# ;2/ D#/+/4;(;*$4 $% #/+/(#:2 @$#- *4 F*$3/8*:(. 
$D;*:+&   
 
A+& G3/# >/440 :$4;*4B/8 2/# QPM %B48/8 #/+/(#:2 @$#- $4 8/)/.$D*4C $D;*:(. 
3/;2$8+ %$# KAT 3/(+B#/3/4;&  =+ D(#; $% ;2*+ @$#- ( 2*C2 +D/:*%*:(;*$4 )*8/$ 
:(3/#( @(+ DB#:2(+/8 @2*:2 $D/#(;/+ (; 3B:2 2*C2/# +D//8+ (48 +/4+*;*)*;0 ;2(4 ( 
+;(48(#8 )*8/$ :(3/#(&  =)(*.(F*.*;0 $% ;2*+ +D/:*(.*+/8 8/)*:/ C#/(;.0 /];/48+ ;2/ 
*4)/+;*C(;*)/ :(D(:*;0 $% ;2/ AM<= KAT C#$BD&   T2/ :(3/#( @*.. F/ B+/8 ;$ +;B80 
.(+/# .*C2; +:(;;/#*4C F0 ;2/ /0/ *4 $#8/# ;$ #/%*4/ ( 4$4 /0/ :$4;(:;*4C KAT 
3/(+B#/3/4; ;/:24*WB/&  A+& >/440 D#/+/4;/8 2/# @$#- (; ;2/ GB#$D/(4 ,$4%/#/4:/ 
$4 G0/ A$)/3/4;+ *4 Q$B;2(3D;$4& 
 
'#& J*(32 ,$..*4+ :$4;*4B/8 2/# #/+/(#:2 $4 ;2/ :.*4*:(. (+D/:;+ $% KAT (48 
D#/+/4;/8 2/# %*48*4C+ $4 ;2/ /%%/:;+ $% :(%%/*4/ $4 KAT (; ;2/ =++$:*(;*$4 %$# 
</+/(#:2 $4 N*+*$4 (48 KD2;2(.3$.$C0 +:*/4;*%*: 3//;*4C *4 P$#; ?(B8/#8(./&   
 

E/(.;2 T/:24$.$C0 </+/(#:2 =:;*)*;0 (; AM<= 
 
T2/ #/+B.;+ $% ( :$..(F$#(;*$4 F/;@//4 AM<=V d,' Q:2$$. $% "20+*$;2/#(D0 (48 Q;& 
6(3/+L+ E$+D*;(. "20+*$;2/#(D0 (48 A/8*:(. "20+*:+ i 7*$/4C*4//#*4C '/D(#;3/4;+ 
@/#/ DBF.*+2/8 *4 ;2/ c$B#4(. Age & Ageing&   M4 ;2*+ @$#-V ( +*3D./ /./:;#$4*: F(.(4:/ 
;/+;*4C 8/)*:/ 8/+*C4/8 F0 A(B#( KL QB..*)(4V "20+*$;2/#(D0 (48 ,*(#Z4 P*4B:(4/ (; 
A"7G @(+ %$B48 ;$ :$##/.(;/ @/.. @*;2 :.*4*:(. 3/(+B#/+ $% F(.(4:/&  T2/ 8/)*:/V 
@2*:2 *+ F(+/8 $4 ;2/ 3/(+B#/3/4; $% F$80 (::/./#(;*$4 8B#*4C F(.(4:/ ;(+-+ 3(0 
%$#3 ;2/ F(+*+ $% ( +*3D./ WB(4;*;(;*)/ 3/;2$8 $% :.*4*:(. F(.(4:/ (++/++3/4;& 
 
Q04:$D/ i P(..+ i 7*$/4C*4//#*4C </+/(#:2  
 
M4 ;2*+ @$#-V ,*(#Z4 P*4B:(4/ *+ F#*4C*4C /4C*4//#*4C D#*4:*D./+ ;$ F/(# $4 ;2/ 
D#$F./3 $% ,(#$;*8 Q*4B+ Q048#$3/ 1,QQ5V ( 3(c$# :(B+/ $% B4/]D.(*4/8 %(..+ *4 $.8/# 
D/$D./&   T2*+ @$#- *+ F/*4C :(##*/8 $B; B48/# ;2/ +BD/#)*+*$4 $% "#$%& <$+/ =44/ 
>/440V '/D;&  $% A/8*:(. H/#$4;$.$C0 (48 '#& H/#(#8 7$0./V A/8*:(. "20+*:+ i 
7*$/4C*4//#*4C&  T2*+ D#$c/:; 2(+ ;(-/4 ( 4$)/. FB; :$3D#/2/4+*)/ (48 :$2/#/4; 
(DD#$(:2 ;$ ;2/ +;B80 $% ,QQ&  T2/ :$3D$4/4;+ $% ;2/ D#$c/:;+ #(4C/ %#$3 ;2/ +;B80 
$% ;2/ B48/#.0*4C D20+*$.$C*:(. :(B+/+ (48 +*C4+ $% ,QQ ;$ ;2/ 8/)/.$D3/4; $% 
*3D#$)/8 ;$$.+ %$# ,QQ 8*(C4$+*+&   
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T2*+ @$#- *+ 4/(#*4C :$3D./;*$4 (48 +/)/#(. /]:*;*4C %*48*4C+ (48 (8)(4:/+ 2()/ 
F//4 3(8/V +$3/ $% @2*:2 2()/ F//4 DBF.*+2/8 1GB#$D(:/V _`b`5 (48 $;2/#+ 2()/ 
F//4 +BF3*;;/8 %$# DBF.*:(;*$4 18B/ *4 _`b`5&   M4 ;2*+ @$#- ( :$3D./;/ :$3DB;/# 
F(+/8 3(;2/3(;*:(. 3$8/. $% ;2/ :(#8*$)(+:B.(# +0+;/3 2(+ F//4 *3D./3/4;/8&   T2/ 
3$8/. *4;/C#(;/+ 8*+:#/;/ 3(;2/3(;*:(. 3$8/.+ $% /./3/4;+ $% ;2/ :(#8*$)(+:B.(# 
+0+;/3 1/&C& ;2/ 3(c$# )/++/.+V 2/(#; :2(3F/#+V ;2/ 4/:- nF(#$#/:/D;$#+L $# F.$$8 
D#/++B#/ +/4+$#+5 *4;$ ( +*4C./ 3$8/. +2$@*4C 2$@ ;2/+/ /./3/4;+ *4;/#(:; ;$ 
3(*4;(*4 F.$$8 D#/++B#/ (48 2/(#; #(;/&   T2*+ *+ ;2/ %*#+; 3$8/. 8/+*C4/8 (48 
*3D./3/4;/8 ;$ (..$@ 3$8/..*4C $% ,QQ&  T2/ 3$8/. 2(+ (.#/(80 F//4 8/3$4+;#(;/8 
;$ #/D.*:(;/ -4$@4 F.$$8 D#/++B#/ (48 2/(#; #(;/ %/(;B#/+ $% ,QQ +//4 :.*4*:(..0&   T2/ 
3$8/. @*.. (..$@ 20D$;2/+/+ $4 ;2/ D20+*$.$C*:(. :(B+/+ $% ,QQ ;$ F/ ;/+;/8&     
 
= 3(c$# $Fc/:;*)/ $% ;2*+ @$#- 2(+ F//4 ;$ +*3D.*%0 (48 *3D#$)/ ;2/ :.*4*:(. ;/+;+ 
B+/8 ;$ 8*(C4$+/ ,QQ&  ,B##/4;.0V ,QQ *+ 8*(C4$+/8 ;2#$BC2 ,(#8*(: Q*4B+ A(++(C/ 
1,QA5 X ;2/ $F+/#)(;*$4 $% 2/(#; #(;/ (48 F.$$8 D#/++B#/ #/+D$4+/+ ;$ 4/:- 3(++(C/&  
d+*4C +*C4(. D#$:/++*4C ;/:24*WB/+V ;2/ C#$BD 2(+ 8/3$4+;#(;/8 ;2(; ;2/ (4(.0+*+ $% 
G,H (48 F.$$8 D#/++B#/ ;#(:/+ (.$4/ 3(0 %$#3 (4 (.;/#4(;*)/ 4$4 *4)(+*)/ (DD#$(:2 
;$ ;2/ 8*(C4$+*+ $% ,QQ @*;2 ;2/ D$;/4;*(. ;$ #/D.(:/ $# (BC3/4; ;2/ ,QA ;/:24*WB/&  
M4 (88*;*$4V ,*(#Z4 P*4B:(4/ 2(+ 8/+*C4/8 +/)/#(. ;/:24*:(. *3D#$)/3/4;+ ;$ 2/.D 
+;(48(#8*+/ (48 *3D#$)/ ;2/ (::B#(:0 $% ,QAV ( @$#- @2*:2 2(+ -*48.0 F//4 %B48/8 
F0 ;2/ M#*+2 E/(#; P$B48(;*$4&    
 
=+ (4 *4;/#/+;*4C $%%+2$$; $% ;2*+ $)/#(.. D#$c/:; ( +;B80 $% ;2/ #/.(;*$4+2*D F/;@//4 
)*+*$4 (48 %(..*4C @(+ B48/#;(-/4&   = C#$BD $% $.8/# +BFc/:;+ @*;2 ( 2*+;$#0 $% %(..*4C 
@/#/ %$B48 2()/ $)/#(.. D$$#/# )*+B(. (:B*;0 :$3D(#/8 ;$ 4$4 %(../#+&   Q*3*.(#.0 ( 
+BFc/:; C#$BD +2$@*4C ( .(#C/# 8#$D *4 F.$$8 D#/++B#/ ;2(4 4$#3(. $4 +;(48*4C X ( 
-4$@4 :(B+/ $% %(..*4C X @/#/ (.+$ %$B48 ;$ 2()/ D$$#/# )*+B(. (:B*;0&   = .*4- 
F/;@//4 )*+*$4 (48 %(..*4C 2(8 4$; F//4 3(8/ D#/)*$B+.0 (48 ;2*+ %*48*4C 3(0 
B.;*3(;/.0 2/.D 8/)/.$D *4;/#)/4;*$4+ ;$ #/8B:/ ;2/ *4:*8/4:/ $% %(..*4C& 
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M4;#$8B:;*$4 
T2/ M#*+2 ?$4C*;B'*4(. Q;B80 $4 =C/*4C 1TM?'=5 *+ ;2/ 3$+; :$3D#/2/4+*)/ +;B80 $% 
*;+ ;0D/ /)/# :$48B:;/8 *4 M#/.(48&   M; F/C(4 :$../:;*4C F(+/.*4/ 8(;( *4 _``a $4 (.. 
(+D/:;+ $% ;2/ .*)/+ $% D/$D./ (C/8 l` (48 $)/# .*)*4C *4 M#/.(48V *4:.B8*4C ;2/ 
/:$4$3*: 8*3/4+*$4 1D/4+*$4+V /3D.$03/4;V *4:$3/ (48 (++/;+V /;:&5V 2/(.;2 (+D/:;+ 
1D20+*:(.V 3/4;(.V +/#)*:/ 4//8+ (48 B+(C/V /;:&5 (48 +$:*(. (+D/:;+ 1:$4;(:; @*;2 
%#*/48+ (48 -*4V %$#3(. (48 *4%$#3(. :(#/V +$:*(. D(#;*:*D(;*$4&  /;:&5&   QBF+/WB/4; 
@()/+ $% 8(;( :$../:;*$4 @*.. $::B# /)/#0 ;@$ 0/(#+& 
 
TM?'= =*3+^ 
T$ 8/)/.$D (4 /4)*#$43/4; %$# (C/*4C @/.. @/ 4//8 ;$ B48/#+;(48 ;2/ $.8/# M#*+2 
:*;*R/4 (48 /]D.$#/ %(:;$#+ @2*:2 8/;/#3*4/ +B::/++%B. (C/*4C&  TM?'=V (+ ( 4(;*$4(..0 
#/D#/+/4;(;*)/ +B#)/0 $% ;2/ $.8/# D$DB.(;*$4 *4 M#/.(48V @*.. :$4;#*FB;/ ;$@(#8+ ;2*+ 
B48/#+;(48*4C& 
 

T2/ F(+*: 3*++*$4 $% TM?'= *+ ;$ F#*4C (F$B; ( +*C4*%*:(4; *3D#$)/3/4; *4 ;2/ WB(.*;0V 
WB(4;*;0 (48 D#$3*4/4:/ $% *4%$#3(;*$4 (48 #/+/(#:2 (F$B; (C/*4C (48 $.8/# D/$D./ 
*4 M#/.(48&   T2/ +;B80 @*.. 8/.*)/# ( :$3D#/2/4+*)/ 8(;(F(+/ $% *4%$#3(;*$4 (F$B; 
;2*+ D$DB.(;*$4 @2*:2 @*.. (++*+; 4$; $4.0 *4 +/#)*:/ D#$)*+*$4 (48 D$.*:0 3(-*4C FB; 
(.+$ 8/.*)/# WB(.*;0 :B;;*4C /8C/ #/+/(#:2 :$4+*+;/4; @*;2 ;2/ /3/#C*4C 4(;*$4(. 
*4*;*(;*)/ ;$@(#8+ ( s-4$@./8C/ +$:*/;0tV FB*.; $4 *44$)(;*$4+ *4 +:*/4:/ (48 
;/:24$.$C0& 
 

"#$c/:; '/+:#*D;*$4^ 
= 4(;*$4(..0 #/D#/+/4;(;*)/ +(3D./ $% (; ./(+; eV``` (8B.;+ (C/8 l` (48 $)/#V #/+*8/4; 
*4 M#/.(48V (#/ +/./:;/8 B+*4C ( D$DB.(;*$4 +*%;&  G(:2 (88#/++ *4 ;2/ 4(;*$4 @*.. 2()/ 
(4 /WB(. D#$F(F*.*;0 $% +/./:;*$4&  M% (.. /.*C*F./ 2$B+/2$.8+ D(#;*:*D(;/V ;2/ +;B80 @*.. 
#/D#/+/4; ;2/ B#F(4S#B#(. 3*] *4 ;2/ :$B4;#0 (+ @/.. (+ *4:$3/V /8B:(;*$4V C/48/# 
(48 C/$C#(D2*:(. C#$BD*4C+& 
 

T2/ +;B80 /]D.$#/+ ;2/ :B##/4; +;(;B+ (48 :2(4C*4C 4//8+ $% $.8/# 
D/$D./V *4 D(#;*:B.(#^ 
 ?*)*4C +;(48(#8+V WB(.*;0 $% .*%/ (48 D/4+*$4+ $% D/$D./  (; $.8/# (C/+ 
 "20+*:(. (48 3/4;(. 2/(.;2 4//8+ $% $.8/# D/$D./& 
 Q$:*(. :(#/ 4//8+ (48 +$:*(. 4/;@$#-+ $% $.8/# D/$D./ 
 E/(.;2 (48 +$:*(. 4//8+ $% %(3*.*/+ (48 :(#/#+ $% $.8/# D/$D./ 
 7*$.$C*:(. (48 /4)*#$43/4;(. :$3D$4/4;+ $% s+B::/++%B. (C/*4Ct 
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 ,$4;#*FB;*$4+ ;2(; $.8/# D/$D./ (#/ 3(-*4C ;$ +$:*/;0 (48 ;2/ /:$4$30 
 E$@ /(:2 $% ;2/+/ -/0 :$3D$4/4;+ 12/(.;2V @/(.;2V 2(DD*4/++5 *4;/#(:; +B:2 ;2(; 
@/ :(4 /4+B#/ ;2(; M#/.(48 3//;+ ;2/ 4//8+ (48 :2$*:/+ $% *;+ :*;*R/4+ *4 ( 
D/#+$4(.*+/8 (48 D$+*;*)/ /4)*#$43/4; (48 @*;2 8B/ 8*C4*;0 (48 #/+D/:; 
 92(; 8*#/:;*$4 D$.*:*/+ #/.(;/8 ;$ $.8/# D/$D./ +2$B.8 ;(-/& 
 

T2/ +/./:;/8 (88#/++/+ (#/ )*+*;/8 F0 ( %*/.8@$#-/# (48 (.. D/#+$4+ (C/8 l` $# $)/# 
1(48 ;2/*# +D$B+/+ $% (40 (C/5 (#/ :(4)(++/8 ;$ D(#;*:*D(;/ *4  ;2/ +B#)/0&  P*/.8@$#- 
*4)$.)/+ *4;/#)*/@+ B+*4C :$3DB;/#U(*8/8 D/#+$4(. *4;/#)*/@*4C 1,="M5 ;/:24*WB/+ 
(48 /*;2/# ( )*+*; F0 ;2/ #/+D$48/4; ;$ ( .$:(. TM?'= E/(.;2 =++/++3/4; ,/4;#/ 
@2/#/ (DD#$D#*(;/ 3/8*:(. 3/(+B#/3/4; %(:*.*;*/+ @*.. F/ ()(*.(F./V $# ( )*+*; ;$ ;2/ 
#/+D$48/4;+Y 2$3/ F0 ( WB(.*%*/8 #/+/(#:2 4B#+/ ;$ ;(-/ F*$U3/8*:(. +(3D./+&  = +/.%U
:$3D./;*$4 WB/+;*$44(*#/ *+ (.+$ (83*4*+;/#/8 ;$ (.. #/+D$48/4;+&  =.. ;2/ 
*4%$#3(;*$4 ;2(; *+ C*)/4 *+ ;#/(;/8 @*;2 ;2/ +;#*:;/+; :$4%*8/4:/ (48 *+ (4$403$B+& 
 

"(#;*:*D(4;+ +/./:;/8 %$# ;2/ 3(*4 TM?'= +;B80 @*.. 2()/ ( %$..$@UBD *4;/#)*/@ /)/#0 
;@$ 0/(#+ (48 2/(.;2 (++/++3/4; /)/#0 ;2#// ;$ %$B# 0/(#+ %$# ( ;/4 0/(# D/#*$8& 
 
A(c$# '/)/.$D3/4;+ *4 _``a 
M4 _``aV TM?'= :$3D./;/8 ( 4(;*$4(. D*.$; $% ;2/ 8(;( :$../:;*$4 3/;2$8+ (48 
%*/.8@$#- D#$:/8B#/+&   A$#/ *3D$#;(4;.0V TM?'= .(B4:2/8 *;+ 3(*4 @()/ $% 8(;( 
:$../:;*$4&   T2*+ *4)$.)/8^ 

 </C*+;/#*4C TM?'= @*;2 ;2/ '(;( "#$;/:;*$4 ,$33*++*$4/# ;$ /4+B#/ 
:$4%*8/4;*(.*;0 (48 (4$403*;0 $% (.. #/+D$48/4; 8(;(p  

 T2/ G:$4$3*: (48 Q$:*(. </+/(#:2 M4+;*;B;/ 1GQ<M5 D#/D(#*4C ( #(48$3 
+(3D./ $% $)/# _lV``` (88#/++/+ *4 M#/.(48 %#$3 @2*:2 ;$ 8/;/#3*4/ 
/.*C*F*.*;0p  

 T2/ #/:#B*;3/4; (48 ;#(*4*4C $% $)/# b`` *4;/#)*/@/#+ ;$ :$48B:; %*/.8@$#- 
F0 (+-*4C /.*C*F./ 2$B+/2$.8/#+ ;$ D(#;*:*D(;/ *4 ;2/ +;B80p 

 T2/ #/U$D/4*4C $% E/(.;2 =++/++3/4; ,/4;#/+ *4 F$;2 'BF.*4 (48 ,$#- ;$ 
:$../:; F*$3/(+B#/+ %#$3 D(#;*:*D(;*4C #/+D$48/4;+V (48 *4 :(+/+ @2/#/ 
#/+D$48/4;+ @/#/ B4(F./ ;$ (;;/48 ( :/4;#/V ;2/ ()(*.(F*.*;0 $% +D/:*(..0 
;#(*4/8 4B#+/+ ;$ :$../:; ( +BF+/; $% ;2/ TM?'= F*$3/(+B#/+ *4 #/+D$48/4;L+ 
2$3/+p 

 T2/ #/:#B*;3/4; (48 ;#(*4*4C $% $)/# b_ 4B#+/+ ;$ :$48B:; 2/(.;2 (++/++3/4;+ 
(::$#8*4C ;$ +;#*:; +;(48(#8 $D/#(;*4C D#$:/8B#/+p 

 E*#*4C $% ( 8(;( 3(4(C/# (48 #/:#B*;3/4; $% ( +;(;*+;*:*(4 ;$ D#$)*8/ 3$#/ 
#/+/(#:2 :(D(:*;0 ;$ D#/D(#/ (48 (4(.0+/ 8(;( 

 

T2/ Q$:*(. M4;/#)*/@ 
T2/ %(:/U;$U%(:/ WB/+;*$44(*#/ *+ 8$4/ *4 ;2/ D(#;*:*D(4;+ $@4 2$3/ (; ( ;*3/ ;2(; *+ 
:$4)/4*/4; %$# ;2/3V F0 (4 /]D/#*/4:/8V ;#(*4/8 *4;/#)*/@/#&  TM?'= (*3+ ;$ :$../:; 
*4%$#3(;*$4 $4 (.. ;2/ (+D/:;+ $% D/$D./Y+ .*)/+ *4 $#8/# ;$ *3D#$)/ D.(44*4C (48 
D$.*:0&   
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T2/ Q/.%U,$3D./;*$4 OB/+;*$44(*#/ 
=%;/# ;2/ +$:*(. *4;/#)*/@V ( +2$#; +/.%U:$3D./;*$4 WB/+;*$44(*#/ *+ ./%; %$# 
#/+D$48/4;+ ;$ :$3D./;/ D#*)(;/.0 (48 (; ;2/*# :$4)/4*/4:/&  T2*+ WB/+;*$44(*#/ 
:$)/#+ +$3/ (88*;*$4(. ;$D*:+ +B:2 (+ (.:$2$. :$4+B3D;*$4V #/.(;*$4+2*D+ @*;2 
+D$B+/+S:2*.8#/4S%#*/48+V +/]B(. #/.(;*$4+2*D+ (48 ;2/ D(#;*:*D(4;+L $@4 )*/@+ (48 
/]D/#*/4:/+ (F$B; C/;;*4C $.8/#& 
 

T2/ E/(.;2 =++/++3/4;  
=%;/# :$3D./;*4C ;2/ *4;/#)*/@ (48 WB/+;*$44(*#/V D(#;*:*D(4;+ (#/ *4)*;/8 ;$ (;;/48 ( 
8/8*:(;/8 :/4;#/ *4 T#*4*;0 ,$../C/ 'BF.*4 $# ,$#- :*;0 :/4;#/ %$# ( 2/(.;2 (++/++3/4; 
(; ( ;*3/ ;2(; *+ :$4)/4*/4; ;$ ;2/3&   T2*+ (++/++3/4; *+ :(##*/8 $B; F0 ( ;#(*4/8 
4B#+/&  Q$3/ $% ;2/ 3/(+B#/3/4;+ *4:.B8/^ 2/*C2;V @/*C2;V F.$$8 D#/++B#/V @(.-*4C 
+D//8V 3/3$#0 %B4:;*$4V /0/+*C2; (+ @/.. (+ F$4/ (48 3B+:./ +;#/4C;2&M4 (88*;*$4V 
@/ :$../:; F.$$8 +(3D./+&   92*./ *; *+ D#/%/#(F./ %$# #/+D$48/4;+ ;$ :$3/ ;$ ( 
8/8*:(;/8 TM?'= 2/(.;2 (++/++3/4; :/4;#/ @*;2 :(.*F#(;/8 /WB*D3/4; (48 8/8*:(;/8 
+D(:/V %$# #/+D$48/4;+ @2$ (#/ B4(F./ ;$ :$3/ ;$ ( :/4;#/V TM?'= :(4 +/48 ( 4B#+/ 
;$ ;2/*# 2$3/ ;$ :$48B:; ( +BF+/; $% 2/(.;2 3/(+B#/+&   M; *+ *3D$#;(4; %$# M#*+2 
#/+*8/4;+ $% (.. 2/(.;2 +;(;B+ F/ #/D#/+/4;/8 *4 ;2/ +;B80L+ +(3D./& 

 
 
".(4+ %$# _`b` 
,$3D./;/ %*#+; @()/ $% ;2/ +;B80L+ 8(;( :$../:;*$4&   H/4/#(;/ *4;/#/+; *4 :$..(F$#(;*)/ 
#/+/(#:2 (4(.0+*+ (48 @$#-& 
 

 
 

"#$%& <$+/ =44/ >/440 (48 "#$)$+; 6$24 E/C(#;0 @/.:$3/+ "#/+*8/4; A(#0 A:=.//+/ ;$ .(B4:2 ;2/ 
4/@ TM?'= :/4;#/ (; T,' *4 A(0 _``a& 
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M4+;*;B;*$4+ M4)$.)/8 
T2/ M#*+2 ?$4C*;B8*4(. Q;B80 $4 =C/*4C *+ F/*4C :(##*/8 $B; F0 T#*4*;0 ,$../C/ 'BF.*4 
(.$4C @*;2 +:*/4;*%*: #/+/(#:2/#+ %#$3 ;2/ %$..$@*4C *4+;*;B;*$4+^ 

 'B48(.- M4+;*;B;/ $% T/:24$.$C0 @@@&8-*;&*/ 
 G:$4$3*: (48 Q$:*(. M4+;*;B;/ @@@&/+#*&*/ 
 J(;*$4(. d4*)/#+*;0 $% M#/.(48 H(.@(0 @@@&4B*C(.@(0&*/ 
 <$0(. ,$../C/ $% QB#C/$4+ M#/.(48 @@@&#:+*&*/ 
 T#*4*;0 ,$../C/ 'BF.*4 @@@&;:8&*/ 
 d4*)/#+*;0 ,$../C/ 'BF.*4 @@@&B:8&*/ 
 9(;/#%$#8 M4+;*;B;/ $% T/:24$.$C0 @@@&@*;&*/  

 
T2/ TM?'= T/(3 
T2/ :$#/ #/+/(#:2 ;/(3 %$# TM?'=V *4 (88*;*$4 ;$ ;2/ "#*4:*D(. M4)/+;*C(;$# (48 ;2/ 
</+/(#:2 '*#/:;$#V :$4+*+;+ $% +/)/#(.  #/+/(#:2/#+V ( 8(;( 3(4(C/#V (4 (DD.*/8 
+;(;*+;*:*(4V ( D#$c/:; 3(4(C/# (48 ;@$ /]/:B;*)/ $%%*:/#+ :2(#C/8 @*;2 
(83*4*+;#(;*$4&    T2/ #/+/(#:2/#+ 2()/ (8)(4:/8 WB(.*%*:(;*$4+ (48 ;#(*4*4C (:#$++ ( 
@*8/ #(4C/ $% 8*+:*D.*4/+ *4:.B8*4C /D*8/3*$.$C0V C/#*(;#*: 3/8*:*4/V 8/3$C#(D20V 
+$:*(. D$.*:0V D+0:2$.$C0 (48 /:$4$3*:+&    K4C$*4C #/:#B*;3/4; @*.. 2/.D TM?'= 
D#$)*8/ #/+/(#:2 $B;:$3/+ (+ WB*:-.0 (+ D$++*F./ $4:/ ;2/ 8(;( *+ :$../:;/8 (48 
()(*.(F./ %$# (4(.0+*+& 
 
T2/ TM?'= ;/(3 *+ +BDD$#;/8 F0 ( 4B3F/# $% Q;//#*4C H#$BD+&  T2/+/ C#$BD+ 
:$4+;*;B;/ ( 3(c$# #/+/#)$*# $% /]D/#;*+/ (48 /]D/#*/4:/ +*4:/ (.. ;2/ 3/3F/#+ (#/ 
(:;*)/ #/+/(#:2/#+ (48 :$3/ %#$3 ( @*8/ #(4C/ $% 8*+:*D.*4(#0 F(:-C#$B48+& 
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T/:24$.$C0 R/+/(#:2 %$# I48/D/48/4; <*)*4C 
ITRI<J 
T2/ T<M? ,.*4*: *+ (4 /++/4;*(. (++/; %$# ;2/ T<M? :/4;#/&   
M; D#$)*8/+ ;2/ :.*4*:(. /4)*#$43/4; %$# $B# #/+/(#:2V  (+ 
@/.. (+ (:;*4C (+ ;2/ +$B#:/ $% #/+/(#:2 :$2$#;+ (48 F(+/.*4/ 
(++/++3/4; 8(;(&   
 

E*C2.*C2;+ $% _`b` 
T2/ M'= :$48B:;/8 ;2/*#  =44B(. #/)*/@ *4 6(4B(#0 _``a 
T2/ %*4(. T<M? D(#;*:*D(4; @(+ (++/++/8 *4 A(0 _``a&   M4 ;$;(. $)/# h_k $.8/# D/$D./ 
@/#/ (++/++/8 *4 Q;& 6(3/+L+ E$+D*;(. (+ D(#; $% ;2/ T<M? "#$C#(33/& 
 

N*+*;+ ;$ ;2/ T<M? :.*4*:  
Q;/)/ =C#*;/../0 )*+*+;/8 ;2/ T<M? :.*4*:&  Q;/)/ =C#*;/../0 *+ ;2/ '*#/:;$# $% 
"#$8B:; </+/(#:2 (48 M44$)(;*$4V '*C*;(. E/(.;2 H#$BD F(+/8 (; M4;/. 
,$#D$#(;*$4V "$#;.(48V K#/C$4 
J$#;2 G(+;/#4 d4*)/#+*;0 7$+;$4 R >(;2.//4 A:'$4$BC2 (48 ( C#$BD $% 2/# 
D$+; C#(8B(;/ (48 B48/#C#(8B(;/ 4B#+*4C +;B8/4;+ :(3/ ;$ ;2/ :.*4*: *4 6B.0 _``aV 
;2/ DB#D$+/ $% ;2*+ )*+*; @(+ %$# ;2/3 ;$ ./(#4 (F$B; T<M?V ;$ +// ;2/ (++/++3/4;+ ;2(; 
@/ D/#%$#3/8 (48 ;$ +// 2$@ #/+/(#:2 %*48*4C+ @/#/ (DD.*/8 *4 ( :.*4*:(. :$4;/];& 
'# ,.*%%$#8 PB../#;$4 X 7(0.$# E/(.;2:(#/ T/](+ )*+*;/8 ;2/ :.*4*: *4 K:;$F/# _``aV 2/ 
@*+2/8 ;$ )*/@ ;2/ 3$8/. (48 +// *% :$B.8 F/ ;#(4+.(;/8 ;$ ;2/ D#*3(#0 :(#/ %(:*.*;0 
2/ $D/#(;/+ *4 '(..(+& 
 

T<M? ,.*4*: N*8/$U '# '()*8 "#/48/#C(+; ;$$- ;2/ ./(8 *4 8/)/.$D*4C ( )*8/$ 
8/+:#*F*4C ;2/ T<M? :.*4*: (48 *;+ (:;*)*;*/+&  T2*+ 2(+ +BF+/WB/4;.0 F//4 D.(:/8 $4 ;2/ 
T<M? @/F+*;/ (48 *+ ( B+/%B. #/+$B#:/ %$# D(#;*:*D(4;+&    
 

=:(8/3*: </+/(#:2 ".(4  
T2/ :.*4*: @(+ )/#0 3B:2 *4)$.)/8 @*;2 ;2/ 8/)/.$D3/4; $% ;2/ =:(8/3*: #/+/(#:2 
D#$D$+(. %$# _`b`V ( 4B3F/# $% D.(44*4C +/++*$4+ @/#/ 2/.8 *4)$.)*4C (.. $% ;2/ T<M? 
=:(8/3*:   "#*4:*D(. M4)/+;*C(;$#+V  +/4*$#+ #/+/(#:2/#+V '$:;$#+V JB#+/ (48  #/+/(#:2 
(++*+;(4;+&   T2/ D.(4 @(+ 8/)/.$D/8 (48 +BF3*;;/8 ;$ ;2/ T<M? 8*#/:;$#+ (48 M4;/. 
"ML+ @2/#/ *; @(+ %B#;2/# #/%*4/8 D#*$# ;$ +BF3*++*$4& 
 

H$$8 ,.*4*:(. "#(:;*:/ T#(*4*4Cp  
T2/ #/+/(#:2/#+ (48 3(40 $% ;2/ +;(%% (48 "#*4:*D(. M4)/+;*C(;$#+ 1=:(8/3*: (48 
M4;/.5 D(#;*:*D(;/8 *4 H$$8 ,.*4*:(. "#(:;*:/ ;#(*4*4C&  T2*+ @(+ %(:*.*;(;/8 F0 ;2/ T<M? 
,.*4*: (48 D#$)*8/8 F0 ;2/ M#*+2 ,.*4*:(. </+/(#:2 M4%#(+;#B:;B#/ J/;@$#- 1M,<MJ5 
@2*:2 *+ ( DBF.*:.0 %B48/8 F$80 1EQGV E<7 (48 'KE,5&   T2/#/ @(+ C$$8 /4C(C/3/4; 
@*;2 ;2*+ D#$:/++ @2*:2 +//-+ ;$ 2(#3$4*+/ #/+/(#:2 D#(:;*:/ (48 +;(48(#8+ (:#$++ 
:.*4*:(. #/+/(#:2 %(:*.*;*/+ *4 M#/.(48 @*;2 ;2/ $Fc/:;*)/ $% 3(-*4C M#/.(48 ( 3$#/ 
(;;#(:;*)/ 8/+;*4(;*$4 *4 @2*:2 ;$ :$48B:; :.*4*:(. #/+/(#:2&  A/#:/#L+ M4+;*;B;/ %$# 
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</+/(#:2 *4 =C*4C @*.. F/ ;(-*4C D(#; *4 M,<MJL+ #/+/(#:2 #/(8*4/++ D#$C#(33/ *4 
_`b` (48 *; *+ (4;*:*D(;/8 ;2(; ;2/ T<M? :.*4*:(. :/4;#/ @*.. D.(0 (4 (:;*)/ #$./ *4 ;2*+ 
D#$:/++ (48 @*.. F/4/%*; +*C4*%*:(4;.0&   
 
T<M? ,.*4*: =B8*; 
P$..$@*4C ( #/:$33/48(;*$4 %#$3 ;2/ T<M? 7$(#8 (4 *48/D/48/4; =B8*; @(+ 
:$48B:;/8 $% ;2/ T<M? :.*4*:(. 8(;(&  T2*+ @(+ ;$ (++/++ ;2/ :$##/:;4/++ (48 
:$3D./;/4/++ $% ;2/ T<M? 8(;( 7(+/ (48 ;$ 3(-/ #/:$33/48(;*$4+ %$# 
*3D#$)/3/4;+ *4 D#$:/++ (48 +0+;/3+ ;$ *4%$#3 #/+/(#:2 D#(:;*:/ C$*4C %$#@(#8&  
T2*+ (B8*; ;$$- D.(:/ *4 =BCB+; (48 Q/D;/3F/# _``a (48 ;2/ %*48*4C+ @/#/ D#/+/4;/8 
*4 K:;$F/#&   
 

dD8(;/ $4 ,$2$#; =++/++3/4;+ 
_jk D(#;*:*D(4;+ B48/#@/4; ( :$3D#/2/4+*)/ (++/++3/4; *4 ;2/ T<M? :.*4*: *4 
_``eS_``a&  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
T2/ 3(c$#*;0 $% ;2/ D(;*/4;+ (++/++/8 *4 _``a @/#/ %(../#+&  M4 C/4/#(. ;2/+/ 
D(#;*:*D(4;+ @/#/ 3$#/ :$3D./] ;2(4 ;2/ 4$4 %(../#+ (48 ;2/ (++/++3/4; (48 ./)/.+ 
$% %B#;2/# #/%/##(. *4:#/(+/8&   T2/ T<M? :.*4*: %*4*+2/8 ;2/ :2(#(:;/#*+(;*$4 $% ;2/ h`` 
D(#;*:*D(4;+ *4 A(0 _``a&  h_k D(#;*:*D(4;+ @/#/ +//4 *4 ;$;(.& 
 

 </%/##(. Q$B#:/ _``a "/#:/4;(C/ 

G3/#C/4:0 
'/D(#;3/4; Q6E _j&g 

P(..+ i 7.(:-$B; d4*; 
Q6E j&e 

H" l&j 

Q/.% #/%/##(. hl&h 

KB;D(;*/4;+ ,.*4*: Q6E b&l 

 

T$;(. b``&` 
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'/+:#*D;*$4 $% T<M? :.*4*: "#$c/:;+ %#$3 A(0 _``a 
 
=4(.0+*+ $% ,.*4*: =:;*)*;0 
P$..$@*4C ;2/ :$3D./;*$4 $% ;2/ T<M? h`` ( 4B3F/# $% (88*;*$4(. D#$c/:;+ @/#/ 
B48/#;(-/4 *4 ;2/ +/:$48 WB(#;/# $% _``a&  =.. $% ;2/+/ D#$c/:;+ #/WB*#/8 G;2*:(. 
(DD#$)(. (48 (DD.*:(;*$4+ @/#/ +BF3*;;/8 (48 D/#3*++*$4 #/:/*)/8 F0 ;2/ Q; 
6(3/+L+S=AJ,E </+/(#:2 /;2*:+ :$33*;;//&  T2/+/ *4:.B8/8& 
 
Q$:*(. E/(.;2 ,.*4*: Ujh D(#;*:*D(4;+ 
= A(C4/;*: </+$4(4:/ M3(C*4C Q;B80 $% 7#(*4 Q;#B:;B#/ (48 PB4:;*$4 U _g 
D(#;*:*D(4;+&  7(.(4:/ (48 Q;#/4C;2 G]/#:*+/ (; 2$3/ Ubh D(#;*:*D(4;+ 
 
Q;(%% ,2(4C/+ 
"(;#*:*( A(.$4/ %*4*+2/8 (+ T<M? ,.*4*: "#$C#(33/ A(4(C/# *4 .(;/ _``e (48 
#/;B#4/8 ;$ ( D$+*;*$4 *4 Q;& 6(3/+L+ E$+D*;(.&  9/ @*+2 ;$ ;2(4- "(;#*:*( %$# 2/# C#/(; 
$#C(4*+(;*$4(. +-*..+ (48 :$33*;3/4; *4 2/.D*4C /+;(F.*+2 ;2/ :.*4*: (48  DB;;*4C ;2/ 
D#$:/++/+ *4 D.(:/ ;2(; 2()/ 2/.D/8 *; ;$ %B4:;*$4 +$ /%%/:;*)/.0&  6/44*%/# P/*C2(4 
+;(#;/8 (+ T<M? ,.*4*: "#$C#(33/ A(4(C/# *4 6(4B(#0 _``a& 
 
'# <$3(4 <$3/#$ ./%; T<M? *4 6B.0 (48 *+ 4$@ @$#-*4C *4 Q; 6(3/+L+ E$+D*;(. $4 ;2/ 
QD< D#$C#(33/&  '# ?*+( ,$C(4 ./%; *4 J$)/3F/# ;$ ;(-/ BD ;2/ D$+*;*$4 $% A/8*:(. 
'*#/:;$# $% ;2/ <$0(. E$+D*;(. *4 '$440F#$$-& 
 
'# A*3* P(4V @2$ 2$.8+ ;2/ D$+; $% ,.*4*:(. '*#/:;$# $% T/:24$.$C0 </+/(#:2 %$# 
M48/D/48/4; ?*)*4C 1T<M?5 @(+ ;2/ #/:*D*/4; $% ;2/ 7//+$4 P/..$@+2*D *4 _``a&   T2/ 
"(B. 7&  7//+$4 =@(#8 %$# =C/*4C </+/(#:2 "#$C#(33/ /]D(48/8 ;$ M#/.(48 *4 _``g 
;$ 2/.D :B.;*)(;/ (48 ;#(*4 /]D/#;+ *4 ;2/ %*/.8 $% C/#*(;#*:+ (48 (C/*4C #/+/(#:2&  A*3* 
*+ $4/ $% $4.0 ;@$ D/$D./ *4 M#/.(48 ;$ F/ (@(#8/8 ;2/ D#/+;*C*$B+ _``a "(B. 7&  
7//+$4 Q:2$.(#+2*D&  Q2/ @$4 ;2/ (@(#8 %$# 2/# #/+/(#:2 $4 =C/U#/.(;/8 =B;$4$3*: 
'0+%B4:;*$4 (48 *;+ M3D(:; $4 ,$C4*;*$4V H(*; (48 P(..+&   A*3* 8/)/.$D/8 ;2/ :.*4*:(. 
D#$;$:$.+ ;2(; %$#3 ;2/ #/+/(#:2 D#$C#(33/ ;2(; *+ T<M?& 
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T2/ T<M? D#$C#(33/ *+ 8/.*C2;/8 ;$ (44$B4:/ ;2(; *; 2(+ #/:/*)/8 %B48*4C %#$3 ;2/ 
M'= (48 M4;/. ;$ :$4;*4B/ *4;$ _`b` & 
 
'/+:#*D;*$4 $% Q$3/ $% ;2/ </+/(#:2 "#$c/:;+ ;2(; ;$$- D.(:/ *4 T<M? 
_``a 
P$..$@*4C ;2/ :$3D./;*$4 $% ;2/ T<M? h`` ( 4B3F/# $% (88*;*$4(. D#$c/:;+ @/#/ 
B48/#;(-/4 *4 ;2/ +/:$48 WB(#;/# $% _``a&  =.. $% ;2/+/ D#$c/:;+ #/WB*#/8 G;2*:(. 
(DD#$)(. (48 (DD.*:(;*$4+ @/#/ +BF3*;;/8 (48 D/#3*++*$4 #/:/*)/8 F0 ;2/ Q;& 6(3/+L+ 
S=AJ,E </+/(#:2 /;2*:+ :$33*;;//& 
 

Q$:*(. E/(.;2 ,.*4*: Ujh D(#;*:*D(4;+ 
K4/ $% ;2/ D#*4:*D(. $Fc/:;*)/+ $% ;2/ T<M? Q$:*(. ,$44/:;*$4 +;#(48 *+ ;$ /](3*4/ ;2/ 
#/:*D#$:(. #/.(;*$4+2*D F/;@//4 %(..+ (48 :$C4*;*)/ *3D(*#3/4; *4 $.8/# D/$D./ (48 
*48*:/+ $% +$:*(. /4C(C/3/4;V +$:*(. (:;*)*;0 (48 3/4;(. 2/(.;2&  T2*+ #/+D$48+ ;$ ;2/ 
B48/#.0*4C F#$(8/# (*3 ;$ B48/#+;(48 ;2/ :$3D./] *4;/#D.(0 F/;@//4 +$:*(. 
/4C(C/3/4; (48 2/(.;2& 
M4 _``e T<M? (C#//8 ;2(; ;2/#/ @(+ +:$D/ %$# n/]D(48*4C ;2/ :$2$#; ;$ ( .$4C*;B8*4(. 
%$..$@UBD +;B80 @*;2 ( +BFUC#$BD $% T<M? D(#;*:*D(4;+L @2*:2 n@*.. D#$)*8/ T<M? @*;2 
;2/ F(+*: +:*/4:/ @2*.+; (.+$ :$4;*4B*4C ;$ 3(*4;(*4 ( D$DB.(;*$4 ;$ /]D.$#/ (48 ;/+; 
;/:24$.$C0 *4;/#)/4;*$4+&  d4*WB/ 8(;( @*.. F/ C(;2/#/8 $4 ;2/ :2(4C/+ $% 2/(.;2 
+;(;B+V ;#*CC/#+ ;$ ;2/ $4+/; $% 8/D#/++*$4 (48 *+$.(;*$4V (48 ;2/ ;#(c/:;$#0 $% (C/*4C 
(48 +$:*(. :$44/:;*$4 *4 M#/.(48& 
 
=+ D(#; $% T<M?L+ %B48*4C D.(4 %$#  ;2/ M'=  *; @(+ (C#//8  ;2(; *4 ;2/ +/:$48 2(.% $% 
_``a +/)/#(. +D/:*%*: .$4C*;B8*4(. +;B8*/+ @$B.8 F/ B48/#;(-/4&  P$# ;2/+/ +D/:*%*: 
+;B8*/+ ;(#C/;/8 *48*)*8B(.+ %#$3 ;2/ T<M? :$2$#; @$B.8 F/ #/WB/+;/8 ;$ #/;B#4 %$# ( 
%$..$@UBD&  K4/ +B:2 +;B80 @$B.8 *4)/+;*C(;/ ;2/ .$4CU;/#3 /%%/:;+ $% +;#/++ $4 
2/(.;2&   ?$4/.*4/++ (48 +$:*(. 4/;@$#-+ F$;2 *48/D/48/4;.0 (%%/:; 3$$8 (48 
@/..F/*4C *4 $.8/# D/$D./V B48/#.0*4C ( )/#0 +*C4*%*:(4; D#$D$#;*$4 $% 8/D#/++/8 
3$$8V (48 .$4/.*4/++ *+ (++$:*(;/8 @*;2 (8)/#+/ 2/(.;2 :$4+/WB/4:/+ F$;2 %#$3 ( 
3/4;(. (48 D20+*:(. 2/(.;2 D$*4; $% )*/@&  M; @(+ /+;(F.*+2/8 %#$3 ;2/ %*48*4C+ $% 
/(#.*/# T<M? @$#- ;2(; ;2/#/ @(+ ( 4//8 %$# (4 *4:#/(+/8 B48/#+;(48*4C $% ;2/ 
.$4C*;B8*4(. 804(3*:+ $% ;2/+/ :$3D./] #/.(;*$4+2*D+ *4 $#8/# ;$ (*8 ;2/ 
8/)/.$D3/4; $% 3/(4*4C%B. *4;/#)/4;*$4 +;#(;/C*/+V *4:.B8*4C ;/:24$.$C*/+&  T2/ 
F/4/%*; $% ;2*+ .$4C*;B8*4(. D/#+D/:;*)/ 2(+ F//4 D#$)/4 *4;/#4(;*$4(..0&  E$@/)/#V 
;2/ *4*;*(. T<M? +;B80 @(+ 4$; 8/+*C4/8 ;$ :$3D./3/4; ;2/ :#$++ +/:;*$4(. 8(;( @*;2 
.$4C*;B8*4(. *4+*C2;+ %#$3 +BF+(3D./+& 
 
T2/#/ @(+ )/#0 +$.*8 :#$++ +/:;*$4(. #/+B.;+ F(+/8 $4 ;2/ T<M? :$2$#; +BDD$#;*4C ;2/ 
:#/(;*$4 $% ( .$4C*;B8*4(. %$..$@UBD :.*4*:&  T2/ /)*8/4:/ $4 ;2/ #/.(;*$4+2*D F/;@//4 
.(:- $% +$:*(. +BDD$#; (48 #*+- $% 3(.4B;#*;*$4 *+ :$3D/..*4C&  T2/ /]*+;/4:/ $% :./(# 
:B; s:.B+;/#+t $% $.8/# D/$D./ (+ 8/%*4/8 F0 ;0D/+ (48 ./)/.+ $% .$4/.*4/++ +BCC/+;+ ;2/ 
/]*+;/4:/ $% 8*%%/#/4; D#$C4$+;*: :(;/C$#*/+&   9/ (#/ .$$-*4C (; D$;/4;*(. ;#(4+*;*$4 
D(;2@(0+ ;2(; :$B.8 F/ B48/#+;$$8 .$4C*;B8*4(..0 ;$ ;(#C/; ;2/ 3$+; (;U#*+- C#$BD+ 
@*;2 *4;/#)/4;*$4+&  T2*+ :.*4*: :(3/ *4;$ $D/#(;*$4 *4 =BCB+; _``a (48 *4)$.)/8 ( 
#/8B:/8 )/#+*$4 $% ;2/ /]*+;*4C T<M? (++/++3/4; @2*:2 *4:.B8/8^ 

 H/4/#(. 3/8*:(. (48 +$:*(. 2*+;$#0 (48 ;(#C/;/8 D20+*:(. /](3*4(;*$4& 
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 "+0:2$+$:*(. (++/++3/4; @2*:2 @*.. F/ ( #/D.*:(;*$4 $% ;2/ :B##/4; T<M? 
D+0:2$+$:*(. (++/++3/4;V D.B+ (88*;*$4 $% WB(.*;0 $% .*%/ WB/+;*$44(*#/V 
/]D(48/8 D/#+$4(.*;0 WB/+;*$44(*#/ (48 <0%% +:(./+ $% D+0:2$.$C*:(. @/.. 
F/*4C& 

 "20+*:(. (++/++3/4; B+*4C /]*+;*4C B48/#.0*4C T<M? ,.*4*: *4%#(+;#B:;B#/ 
1$#;2$+;(;*: F.$$8 D#/++B#/ 3/(+B#/3/4;+V 2/(#; #(;/ )(#*(F*.*;0 *4:.B8*4C 
4$:;B#4(. (48 _k 2$B# +;B8*/+V C(*; (++/++3/4;+ (48 _k 2$B# (3FB.(;$#0 
F.$$8 D#/++B#/ 3$4*;$#*4C5& 

 
A(C4/;*: </+$4(4:/ M3(C*4C Q;B80 $% 7#(*4 Q;#B:;B#/ (48 PB4:;*$4 U _g 
D(#;*:*D(4;+ 
T2/ DB#D$+/ $% ;2*+ +;B80 @(+ ;$ 8*+:$)/# @2(; :2(4C/+ $::B# *4 ;2/ F#(*4 8B#*4C ;2/ 
(C*4C D#$:/++ (48 2$@ ;2/+/ #/.(;/ ;$ @(.-*4C (F*.*;0 (48 3/3$#0 %B4:;*$4& 
"(#;*:*D(4;+ @/#/ *4)*;/8 ;$ (;;/48 ;2/ ,/4;#/ %$# =8)(4:/8 A/8*:(. M3(C*4C 1,=AM5 
(; Q; 6(3/+Y+ E$+D*;(. ;$ 2()/ ( +/; $% 3(C4/;*: #/+$4(4:/ *3(C/+ 1A<ML+5 ;(-/4 $% 
;2/*# F#(*4+&  T2*+ (..$@/8 ;2/ #/+/(#:2/#+ ;$ .$$- (; ;2/ +;#B:;B#/ $% ;2/ F#(*4 (48 *;+ 
F.$$8 +BDD.0&  M4 (88*;*$4 D(;*/4;+ (;;/48/8 ;2/ T<M? ,.*4*: %$# ( F#*/% D20+*:(. 
(++/++3/4;&   M4 ;2/ T<M? ,.*4*: F.$$8 D#/++B#/ (48 2/(#; #(;/ (+ @/.. (+ @(.-*4C (48 
3/3$#0 %B4:;*$4 @/#/ (++/++/8& 
 
T2/ T<M? D#$C#(33/ $%%/#/8 ( @/(.;2 $% *4%$#3(;*$4 (F$B; C(*; (48 :$C4*;*)/ 
D/#%$#3(4:/ *4 ;2/ /.8/#.0 D$DB.(;*$4&  E$@/)/#V *; @(+ 8/:*8/8 ;2(; *4;/#D#/;(;*$4 
$% ;2/ 8(;( :$../:;/8 *4 ;2/ T<M? D#$C#(33/ @$B.8 F/4/%*; C#/(;.0 %#$3 -4$@./8C/ 
$% ;2/ *4;/C#*;0 $% ;2/ F#(*4 @2*;/ 3(;;/# :$44/:;*$4+ #/./)(4; ;$ D/#%$#3(4:/ *4 
;2/+/ 8$3(*4+&   E/4:/ *; @(+ 8/:*8/8 ;$ *4:$#D$#(;/ ;2/ $D;*$4 $% 3(C4/;*: 
#/+$4(4:/ *3(C*4C 1A<M5 8(;( :$../:;*$4V B+*4C ;2/ j T/+.( #/+/(#:2 +:(44/# (; Q; 
6(3/+L+ E$+D*;(.V *4;$ ;2/ :B##/4; T<M? D#$;$:$.&   T2/ (*3 $% ;2*+ +BFU+;B80 @(+ ;$ 
*4)/+;*C(;/ ;2/ #/.(;*$4+2*D F/;@//4 @2*;/ 3(;;/# :2(4C/+ *8/4;*%*/8 @*;2 A<M (48 
C(*; (48 :$C4*;*)/ D/#%$#3(4:/ *4 /.8/#.0 )$.B4;//#+& 
 
Q;#B:;B#(. :2(4C/+ *4 ;2/ F#(*4 (#/ :$4+*8/#/8 (4 *42/#/4; D(#; $% (C/*4C&  ,2(4C/+ *4 
+;#B:;B#/ ;2(; :(4 F/ *8/4;*%*/8 @*;2 A<M *4:.B8/ F#(*4 (;#$D20V )/4;#*:B.(# 
/4.(#C/3/4;V Y+*./4;Y *4%(#:;+V 8*.(;/8 D/#*)(+:B.(# 1N*#:2$@U<$F*45 +D(:/+ (48 @2*;/ 
3(;;/# 20D/#U *4;/4+*;*/+&  T2/+/ :2(4C/+ ;/48 ;$ F/ +BF:.*4*:(. *4 4(;B#/&   T2/0 
#/+B.; *4 +BF;./ *3D(*#3/4;+ *4 D20+*:(. (48 :$C4*;*)/ %B4:;*$4&   7/:(B+/ ;2/0 8$ 4$; 
D#/+/4; @*;2 (:B;/ +;#$-/U.*-/ +*C4+ ;2/*# $::B##/4:/ :$33$4.0 C$/+ B44$;*:/8&   
E$@/)/#V ;2/ (::B3B.(;*$4 $% +B:2 :2(4C/+ :(4 ./(8 ;$ +BF+;(4;*(. 4/B#$.$C*:(.V 
D+0:2*(;#*: (48 3/8*:(. 3$#F*8*;0& 
 
P$# /](3D./V :#$++U+/:;*$4(. +;B8*/+ $% )$.B4;//#+ :$)/#*4C ;2/ (C/+ $% T<M? 
D(#;*:*D(4;+ 1*&/&  h`u 0/(#+5 +2$@ ;2(; ;2/ D#/+/4:/ $% @2*;/ 3(;;/# 20D/#*4;/4+*;*/+ 
(48 +3(.. *4%(#:;+ (#/ :$##/.(;/8 @*;2 *4:#/(+/8 C(*; )(#*(F*.*;0V (+ 3/(+B#/8 F0 C(*; 
+D//8V +;#*8/ ./4C;2 (48 8$BF./ .*3F +BDD$#; ;*3/+ <$+(4$ /; (.V _``hV _``g5&  M4 
(88*;*$4V +*./4; F#(*4 *4%(#:;+ (#/ (++$:*(;/8 @*;2 @$#+/ :$C4*;*)/ (F*.*;0V (#3 (48 ./C 
8*+;B#F(4:/+V %#(*.;0V (48 #/8B:/8 D20+*:(. %B4:;*$4&   92*;/ 3(;;/# 20D/#*4;/4+*;*/+ 
(#/ (.+$ (++$:*(;/8 @*;2 :$C4*;*)/ 80+%B4:;*$4V 8/3/4;*(V 8/D#/++*$4 (48 2(48 
*4:$$#8*4(;*$4&  T2/ %B4:;*$4(. 8/%*:*;+ ;2(; 2()/ F//4 .*4-/8 @*;2 ;2/ D#/+/4:/ $% 
;2/+/ +;#B:;B#(. :2(4C/+ 3(0 #/+B.; %#$3 8*+#BD;/8 :$44/:;*)*;0 F/;@//4 F#(*4 
#/C*$4+&  E$@/)/#V D#/)*$B+ +;B8*/+ $% (C/*4C :$2$#;+ 2()/ 4$; %$:B+/8 $4 ;2/ 
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(4(;$3*:(. .$:(.*+(;*$4 $% 8*+:#/;/ @2*;/ 3(;;/# %*48*4C+ #/.(;*)/ ;$ +D/:*%*: %*F#/ 
FB48./+ U *4+;/(8 *3(C/+ 2()/ F//4 :.(++*%*/8 $4 ;2/ F(+*+ $% $::B##/4:/V /+;*3(;/8 
)$.B3/ $# C#$++ .$:(.*R(;*$4 $% @2*;/ 3(;;/# %*48*4C+& 
 
70 :$48B:;*4C ;2*+ +;B80 B+*4C ;2/ T<M? :$2$#;V *; @(+ D$++*F./ ;$ *8/4;*%0 3(c$# %*F#/ 
FB48./+ *4 *48*)*8B(. D(#;*:*D(4;+ (48 :$##/.(;/ #/.(;*)/ 8*+:$44/:;*$4 (48 .$:(;*$4 
$% 8*+:#/;/ +BF :.*4*:(. ;$ D(#;*:B.(# F/2()*$B#(. 3/(+B#/+V $F;(*4/8 (+ D(#; $% ;2/ 
:B##/4; T<M? (++/++3/4;+&   T2*+ @*.. ./(8 ;$ F/;;/# B48/#+;(48*4C $% ;2/ :(B+/+ $% 
8/%*:*;+ *4 C(*; (48 :$C4*;*)/ D/#%$#3(4:/ *4 $.8/# D/$D./ (48 3(0 2/.D ;$ *4%$#3 ;2/ 
8/)/.$D3/4; $% %B;B#/ ;#/(;3/4; D.(4+& 
 
T2/ #/:#B*;+ *4:.B8/8 D(#;*:*D(4;+ (; #*+- $% %(..+V (+ @/.. (+ 2/(.;20 :$4;#$.+&   T2/ 
*4:.B+*$4 :#*;/#*( @/#/ *8/4;*:(. ;$ ;2$+/ %$# ;2/ +;(48(#8 T<M? (++/++3/4; @*;2 
(88*;*$4(. A<M +D/:*%*: /]:.B+*$4 :#*;/#*(&  N$.B4;//#+ @/#/ *4)*;/8 ;$ D(#;*:*D(;/ *4 ( 
+*4C./ A<M +:(44*4C (DD$*4;3/4; (; ,=AM *4 Q; 6(3/+Y+ E$+D*;(. (%;/# ;2/0 2(8 
(;;/48/8 ;2/ T<M? ,.*4*: %$# ;2/*# *4*;*(. (++/++3/4;&   = +/#*/+ $% A<M +:(4+ @/#/ 
:$../:;/8 ;$ (++/++ F#(*4 +;#B:;B#/V D/#%B+*$4 (48 %B4:;*$4&  =.. +:(4+@/#/ 4$4U
*4)(+*)/p (48 ;2/#/ @(+ 4$ *4c/:;*$4 $% ;#(:/# :$3D$B48+&   M4 (88*;*$4V D(#;*:*D(4;+ 
(.+$ (;;/48/8 ;2/ T<M? ,.*4*: %$# ( F#*/% #/U(++/++3/4; $% F.$$8 D#/++B#/ (48 2/(#; 
#(;/ 8B#*4C +*;U;$U+;(48V (+ @/.. (+ C(*; (48 3/3$#0 3/(+B#/3/4;+&  T2/+/ 
(++/++3/4;+ %$#3/8 D(#; $% ;2/ *4*;*(. T<M? (++/++3/4;& 
 
7(.(4:/ (48 Q;#/4C;2 G]/#:*+/ 17=QG5 (; 2$3/ 
T2*+ *4)$.)/8 ;2/ (DD.*:(;*$4 $% ;/:24$.$C0 ;$ 8/.*)/# ( +;#/4C;2 (48 F(.(4:/ 
#/;(*4*4C D#$C#(33/ *4 ;2/ 2$3/&   P(..+ :(4 $::B# %$# ( 4B3F/# $% 8*%%/#/4; #/(+$4+ 
1$# ( :$3F*4(;*$4 $% #/(+$4+5&   Q$3/ $% ;2/+/ #/(+$4+ :(4 F/ ;#/(;/8 1/&C&  :2(4C/ $% 
3/8*:(;*$45 (48 +$3/ :(44$; 1/&C&  (C/5&  Q;#/4C;2 (48 7(.(4:/ #/;#(*4*4C 2(+ F//4 
+2$@4 ;$ #/8B:/ ;2/ #*+- $% %(..*4C 3$#/ ;2(4 (40 $;2/# 3/;2$8 $% ;#/(;3/4;& 
 
T2/ DB#D$+/ $% ;2*+ +;B80 @(+ ;$ *4)/+;*C(;/ *% ;/:24$.$C0 :(4 2/.D $.8/# D/$D./ ;$ 8$ 
+;#/4C;2 (48 F(.(4:/ ;#(*4*4C *4 ;2/*# $@4 2$3/+&  T2*+ ;/:24$.$C0 @(+ 8/+*C4/8 ;$ 
8/3$4+;#(;/ ;2/ /]/#:*+/+ (48 ;$ 3/(+B#/ (40 *3D#$)/3/4;+& 
 
"(#;*:*D(4;+ @/#/ (++/++/8 F0 ( 8$:;$# (48 ( 4B#+/ $# ( D20+*$;2/#(D*+; *4 ;2/ T<M? 
,.*4*: *4 Q; 6(3/+L+ E$+D*;(.&  M% ;2/0 @/#/ 8//3/8 +B*;(F./ :(48*8(;/+ %$# ;2/ /]/#:*+/ 
D#$C#(33/V ( %B#;2/# (++/++3/4; @(+ (##(4C/8 *4 d4*)/#+*;0 ,$../C/ 'BF.*4 @2/#/ ( 
T<M? D20+*$;2/#(D*+; (48 +D$#;+ +:*/4;*+; (++/++/8 F(.(4:/ (48 +;#/4C;2 (48 
8/+*C4/8 ( D/#+$4(.*+/8 /]/#:*+/ D#$C#(33/& 
 
K4:/ ;2*+ *+ :$3D./;/ ( #/+/(#:2/# %#$3 T<M? :$4;(:;/8 ;2/ D(#;*:*D(4;+ ;$ $#C(4*+/ ( 
+B*;(F./ 8(0 (48 ;*3/ ;$ :(.. (#$B48 (48 3//; ;2/ D(#;*:*D(4; *4 ;2/*# 2$3/+&  
P$..$@*4C ;2*+ 3//;*4C ( 8/)*:/ @(+ *4+;(../8 ;$ 8/3$4+;#(;/ ;2/ /]/#:*+/+&   T2/ 
D(#;*:*D(4; @(+ ;$ B+/ ;2/ :$3DB;/# j ;*3/+ ( @//- %$# h @//-+ ;$ 8$ ;2/+/ 
/]/#:*+/+&  M4%$#3(;*$4 (F$B; D/#%$#3(4:/ @(+ ;$ F/ +/4; F(:- ;$ ;2/ D20+*$;2/#(D*+; 
%$# 3$8*%*:(;*$4 (+ #/WB*#/8&  =; ;2/ +;B80 /48 +;#/4C;2 (48 F(.(4:/ @*.. F/ 3/(+B#/8 
*4 ;2/ T<M? ,.*4*: (C(*4 ;$ (++/++ (40 :2(4C/ *4 D/#%$#3(4:/& 

 
T2/ D(#;*:*D(4;+ %$# ;2/ 7=QG D#$C#(33/ 2()/ B48/#C$4/ (++/++3/4; *4 ;2/ T<M? 
,.*4*: (48 *4 d,'& 
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PB;B#/ $% ;2/ T<M? :.*4*:   
T2/ :B##/4; T<M? :$4;#(:; /]D*#/8 *4 '/:/3F/# _``a&  M'= (48 M4;/.UHG 2()/ (C#//8 
;$ +BDD$#; ( ;#(4+*;*$4 0/(# *4 _`b`&   T2/ DB#D$+/ $% ;2*+ ;#(4+*;*$4 0/(# *+ ;$ 
+BDD$#; ;2/ 8/.*)/#0 $% (4 (3F*;*$B+ +/; $% #/+/(#:2 D#$;$:$.+ @2*:2 FB*.8+ $4 $B# 
+B::/++ ;$ 8(;/ (48 :$4;#*FB;/+ ;$ ;2/ @*8/# #/+/(#:2 (C/48( @2*:2 @/ /4)*+(C/ %$# 
T<M? *4 ;2/ %B;B#/ 1_`bbU_`bl5&   
 
T2/ T<M? ;/(3 $% #/+/(#:2/#+ @*.. D/#%$#3 ( 3$#/ *4U8/D;2 8(;( (4(.0+*+ $% ;2/ h`` 
T<M? D(;*/4; :$2$#; 8(;( *4 ;2/ 8$3(*4+ $% P#(*.;0 (48 ?$4/.*4/++ ;$ /]D.$#/ 4$)/. 
F*$UD+0:2$U+$:*(. :$##/.(;*$4+&  M; *+ (4;*:*D(;/8 ;2(; ;2/ :$4:.B+*$4+ /3/#C*4C %#$3 
;2/ %B#;2/# *4;/##$C(;*$4 $% ;2/ T<M? h`` (48 %#$3 ;2/ (88*;*$4(. +BDD$#;*4C 
#/+/(#:2 D#$;$:$.+ @*.. 2/.D ;$ *4%$#3 ;2/ 8/)/.$D3/4; $% ( .$4C/# ;/#3 #/+/(#:2 
D#$C#(33/ %$# ;2/ T<M? ,/4;#/V *4:.B8*4C *4)*;*4C $;2/# M48B+;#0 D(#;4/#+ ;$ %B48 
(48 D(#;*:*D(;/ *4 ;2/ D#$C#(33/  
 

T2/ T#*4*;0O U4*)/#+*;0 $% d.+;/# (48 D/D(#;3/4; $% AC#*:B.;B#/ 
ITUDAJ 
Td'= *+ ( .(#C/ :$..(F$#(;*)/ +;B80 *4)$.)*4C ;2/ A/#:/#L+ M4+;*;B;/V T#*4*;0 ,$../C/ 
'/D(#;3/4;+ $% H/#$4;$.$C0V K.8 =C/ "+0:2*(;#0 (48 7*$:2/3*+;#0V ;2/ d4*)/#+*;0 $% 
d.+;/# (48 ;2/ '/D(#;3/4; $% =C#*:B.;B#/&  M; (*3+ *+ ;$ :#/(;/ ( 4B;#*;*$4(. C/4$;0D/ 
S D2/4$;0D/ 8(;(F(+/ $% h``` +BFc/:;+ $4 ;2/ *+.(48 $% M#/.(48 14$#;2 (48 +$B;25 
@*;2 :/#;(*4 (C/ #/.(;/8 8*+/(+/+&   T2*+ #/+/(#:2 *+ D(#; $% ( @*8/# J(;*$4(. 
JB;#*;*$4(. "2/4$;0D/ 8(;(F(+/ ;2(; *+ F/*4C :$48B:;/8 (:#$++ +/)/#(. +*;/+&   
 
T2#// :$2$#;+ $% _``` +BFc/:;+ $)/# +*];0 0/(#+ $% (C/V /(:2 @*;2 /)*8/4:/ $% 
*3D(*#3/4; $% :$C4*;*)/V :(#8*$)(+:B.(# (48 +-/./;(. %B4:;*$4 (#/ F/*4C #/:#B*;/8&  
P$B# ;2$B+(48 +BFc/:;+V _``` @*;2 :$C4*;*)/ *3D(*#3/4; (48 _``` @*;2 F#*;;./ F$4/+ 
@*.. F/ #/:#B*;/8 %#$3 $B;D(;*/4;+ (;;/48*4C ;2/ A/8G? '*#/:;$#(;/ (; Q;& 6(3/+L+ 
E$+D*;(. (48 ;@$ ;2$B+(48 @*;2 20D/#;/4+*$4 @*.. F/ #/:#B*;/8 %$#3 H" D#(:;*:/+ *4 
J$#;2/#4 M#/.(48 F/;@//4 _``aU_`bb&   
 
'/;(*./8 :$C4*;*)/V D+0:2$+$:*(. (48 D20+*:(. (++/++3/4;+ (48 F.$$8 (48 C/4/;*: 
F*$3(#-/#+ (#/ F/*4C :$../:;/8&   QB*;(F./ D(;*/4;+ (;;/48*4C (40 $% ;2/ +/)/#(. 
$B;D(;*/4; +/#)*:/+ (; ;2/ A/8G? 8*#/:;$#(;/ (#/ F/*4C $%%/#/8 (++/++3/4;&  T2*+ 
.(#C/ +:(./ D#$c/:; 2(+ /4(F./8 ;2/ *4;/C#(;*$4 $% #/+/(#:2 (48 :.*4*:(. D#$c/:;+ 
D*$4//#/8 F0 ;2/ A/#:/#L+ M4+;*;B;/ (48 2(+ F//4 3(8/ D$++*F./ ;2#$BC2 ;2/ 
:$3F*4/8 :$$D/#(;*$4 $% (.. $% ;2/ (F$)/ *4+;*;B;*$4+ *4:.B8*4C :#$++ F$#8/# 
:$..(F$#(;*$4 @*;2 ;2/ d4*)/#+*;0 $% d.+;/#&   
 
T2/ 9(;;+ ,.*4*:(. </+/(#:2 P/..$@V '#& >/)*4 A: ,(##$.. *+ #/:#B*;*4C D(;*/4;+ %$# ;2/ 
F$4/ :$2$#; (48 @*.. F/ B+*4C #/./)(4; 8(;( ;$ /]D.$#/ ;2/ #/.(;*$4+2*D F/;@//4 
)*;(3*4 'V :$C4*;*$4 (48 $;2/# :.*4*:(. D(#(3/;/#+ (+ D(#; $% 2*+ 8$:;$#(. ;2/+*+&   T@$ 
:.*4*:(. #/+/(#:2 4B#+/+ 1Q*4/(8 A: J*%%/ (48 E/./4 T$$2/05 (#/ #/:#B*;*4C +BFc/:;+ 
%$# ;2/ :$C4*;*)/ :$2$#;&   T$ 8(;/V $)/# $4/ ;2$B+(48 D(;*/4;+ %#$3 Q;& 6(3/+L+ 
E$+D*;(. 2()/ D(#;*:*D(;/8 *4 Td'=& 
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K4:/ :$3D./;/8V ;2/ 8(;(F(+/ @*.. #/D#/+/4; ( )/#0 *3D$#;(4; 4(;*$4(. #/+$B#:/ %$# 
%B#;2/# *4)/+;*C(;*$4 $% ;2/+/ 8*+/(+/+ (48 @*.. F/ $4/ $% ;2/ .(#C/+; $% *;+ ;0D/ *4 
M#/.(48&   M; @*.. (.+$ D#$)*8/ ( .(#C/ F(4- $% :.*4*:(. 8(;( %$# %B;B#/ #/+/(#:2 (; ;2/ 
A/#:/#L+ M4+;*;B;/&   M; *+ 2$D/8 ;2*+ *4%$#3(;*$4 @*.. 2/.D *8/4;*%0 :.*4*:(.V F*$:2/3*:(. 
(48 C/4/;*: #*+- %(:;$#+ (48 2$@ ;2/*# *4;/#(:;*$4 3(0 *4:#/(+/ ;2/ +B+:/D;*F*.*;0 ;$ 
;2/+/ 8*+/(+/+&   T2*+ 3(0 /4(F./ ;2/ 8/)/.$D3/4; $% ;(#C/;/8 ;#/(;3/4;+ %$# D(;*/4; 
C#$BD+ 3$+; .*-/.0 ;$ F/4/%*;& 
 
'#& <$F/#; ,$/4V @*;2 (++*+;(4:/ %#$3 '#& >/)*4 A:,(##$.. (48 "2*.*D ,$/0V (4 AQ: 
"+0:2$.$C0 +;B8/4; %#$3 d4*)/#+*;0 ,$../C/ 'BF.*4V 2(+ F/CB4 ( D#/.*3*4(#0 (4(.0+*+ 
$% ;2/ 4$#3(;*)/ *4;/#D#/;(;*$4 $% 8(;( $4 ;2/ </D/(;(F./ 7(;;/#0 %$# ;2/ =++/++3/4; 
$% J/B#$D+0:2$.$C*:(. Q;(;B+ 1<7=JQ5& 
 
T2/ Td'= :$4+$#;*B3 (#/ 4$@ :$..(F$#(;*4C @*;2 B4*)/#+*;*/+ *4 G4C.(48V Q@/8/4 
(48 H#//:/ (48 +/)/#(. *48B+;#*(. D(#;4/#+ ;$ 8/)/.$D ( #/+/(#:2 D#$C#(3 *4;$ 2$@ 
2/(.;20 /(;*4C (48 %$$8 +BDD./3/4;+ 3(0 *4%.B/4:/ :$C4*;*$4V F$4/ 2/(.;2 (48 ;2/ 
:(#8*$)(+:B.(# +0+;/3&   T2*+ *+ ;2/ +BFc/:; $% ( :B##/4; +/)/4;2 %#(3/@$#- D#$C#(3 
C#(4; (DD.*:(;*$4 1P"g5&  M% +B::/++%B. ;2*+ D#$C#(3 1;2/ sP$$8 =C/t +;B805 @*.. %B48 ( 
+/#*/+ $% .$4C ;/#3 #(48$3*+/8 *4;/#)/4;*$4 +;B8*/+&  T2/ 4B;#*/4;+ ;$ F/ ;/+;/8 @*;2 
:.*4*:(..0 #/./)(4; /48UD$*4;+ *4 ;2/ .$4CU;/#3 *4;/#)/4;*$4 +;B8*/+ (#/ )*;(3*4 'V 
)*;(3*4 7b_ (48 "dP= 1B+*4C ( 3*];B#/ $% 4Uh (48 4Uj %(;;0 (:*8+ ;2(; :$4;(*4+ ( 2*C2 
D#$D$#;*$4 $% 14Uh5 .*4$./*: (:*85&  M4 $B# $D*4*$4V :B##/4; .*;/#(;B#/ :$4;(*4+ 3$+; 
:$4+*+;/4; /)*8/4:/ %$# ;2/+/ 4B;#*/4;+ (+ *3D$#;(4; %(:;$#+ *4 ;2/ 3(*4;/4(4:/ $% 
%B4:;*$4(. *4;/C#*;0 8B#*4C $.8 (C/ (48 ;2/#/%$#/ ;2/ C#/(;/+; 4//8 *+ ;$ /+;(F.*+2 
;2/+/ 4B;#*/4;+ (+ D#$)/4 /%%/:;$#+ *4 .$4CU;/#3 #(48$3*+/8 ;#*(.+&  T2/ :$3D$+*;*$4 
$% ;2/ %$$8+ %$#;*%*/8 @*;2 ;2/+/ 4B;#*/4;+ (.+$ (88+ 4$)/.;0 (48 +:*/4;*%*: *4;/#/+; *4 
#/.(;*$4 ;$ /.8/#.0 D$DB.(;*$4+&  T2/#/ (#/ $F)*$B+ /:$4$3*: (+ @/.. (+ +:*/4;*%*: 
F/4/%*;+ ;$ *4)/+;*C(;*4C *% %$#;*%*/8 %$$8+ 2()/ +D/:*(. F/4/%*;+ *4 D#/)/4;*4C ;2/+/ 
:$33$4 :$48*;*$4+ $% (C/*4C& 
 
M; *+ D.(44/8 %$# ;2/ Td'= 8(;(F(+/ ;$ F/ B+/8 *4 :$..(F$#(;*$4 @*;2 $;2/# D(#;4/#+ 
+$ (+ ;$ 3(]*3*+/ ;2/ #/+/(#:2 F/4/%*; %#$3 ;2*+ 4$)/. :$2$#;&   
 
The Bee)on Fello:)h/@ A:ar> 
'#& ,2*/ 9/* P(4 @(+ (@(#8/8 ;2/ "(B. 7&  7//+$4 ,(#//# '/)/.$D3/4; =@(#8 *4 
=C*4C </+/(#:2 "#$C#(3 *4 6B4/ _``a&   T2*+ (@(#8V :#/(;/8 *4 baal *4 ;2/ d4*;/8 
Q;(;/+ ;$ (88#/++ ;2/ 4//8 %$# 3$#/ C/#*(;#*:*(4+ (48 ;$ (8)(4:/ ;2/ %*/.8 $% (C*4C 
#/+/(#:2V +;(#;/8 *4 M#/.(48 *4 _``gV @*;2 +BDD$#; %#$3 =;.(4;*: "2*.(4;2#$D*/+&  '#& 
P(4 *+ $4/ $% ;2/ %*)/ 7//+$4 Q:2$.(#+ *4 M#/.(48& 
 
7//+$4 M#/.(48 :#/(;/+ /4$#3$B+ $DD$#;B4*;0 (48 ( D.(;%$#3 %$# M#*+2 #/+/(#:2/#+ ;$ 
+2(#/ (48 +2(#D/4 #/+/(#:2 :$4:/D;+ @*;2 ./(8*4C /]D/#;+ (48 D#$)*8/ %$# 
:$..(F$#(;*)/ #/+/(#:2 @*;2 $;2/# 4/;@$#-+ $% B4*)/#+*;*/+&   
 
E/# #/+/(#:2 ;2/3/ *+ (B;$4$3*: %B4:;*$4 *4 (C/*4C (48 *;+ *3D(:; $4 C(*; (48 
:$C4*;*$4&   T2/ ;@$ :$3D$4/4;+ $% ;2/ #/+/(#:2 %$:B+ $4 ;2/ :2(#(:;/#*+;*:+ $% 
:(#8*$)(+:B.(# (B;$4$3*: %B4:;*$4 *4 $.8/# D/#+$4+ @*;2 (48 @*;2$B; ( 2*+;$#0 $% 
%(..+ (48 ;2/ D#/)(./4:/ $% :(#8*$)(+:B.(# (B;$4$3*: 80+%B4:;*$4 (48 *;+ #/.(;*$4+2*D 
@*;2 C(*; %B4:;*$4 (48 :$C4*;*$4 *4 ( .(#C/ 4(;*$4(..0 #/D#/+/4;(;*)/ +(3D./ $% $.8/# 
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D/#+$4+V T2/ M#*+2 ?$4C*;B8*4(. Q;B80 $4 =C/*4C 1TM?'=5&   T2/ *4*;*(. #/+/(#:2 @*.. 
F/ :$48B:;/8 *4 ;2/ A/#:/#L+ M4+;*;B;/ %$# </+/(#:2 $4 =C/*4C 
 
= F/;;/# B48/#+;(48*4C $% (B;$4$3*: 4/#)$B+ +0+;/3 F/2()*$B# @*.. /4(F./ /(#.0 
8/;/:;*$4 $% #*+- (48 *4%$#3 ;2/ 8/)/.$D3/4; $% 4/@ ;/:24$.$C*/+ (48 ;2/#(D*/+ %$# 
D#/)/4;*$4 (48 *4;/#)/4;*$4&   
 
A:ar>) 2009 
'# 6$/ 7#$@4/ @(+ (@(#8/8 ;2/ "#/+*8/4;*(. A/8(. (; ;2/ lg;2 M#*+2 H/#*(;#*: Q$:*/;0 
=44B(. Q:*/4;*%*: A//;*4C *4 7/.%(+; %$# 2*+ @$#- $4 M4)/+;*C(;*4C 7$4/ OB(.*;0 *4 
"(;*/4;+ @*;2 E*D P#(:;B#/+ d+*4C J/@/# 7*$/4C*4//#*4C T/:24*WB/+& 
 

                   
"#$%/++$# 6 7/#4(#8 9(.+2 :$4C#(;B.(;/+    "#$%/++$# 6 7/#4(#8 9(.+2 :$4C#(;B.(;/+ 
'# 6$/ 7#$@4/V 7$4/ </+/(#:2 P/..$@ AM<=  '# ,2$$4 ,2B(4V AM<= </+/(#:2 P/..$@ 
MHQ _``a =HA "#/+*8/4;*(. A/8(. @*44/#   MHQ _``a  =HA "#*R/ @*44/# 

 
 

A+& J*(32 A(2/# @(+ (@(#8/8 7/+; "$+;/# (; ;2/ #/:/4; _48 =44B(. JB#+*4C 
</+/(#:2V =B8*; (48 OB(.*;0 *4 "#(:;*:/ Q/3*4(# @*;2 2/# D$+;/# /4;*;./8 s,(4 D(+; 
(48 "#/+/4; G]/#:*+/ *4 =88*;*$4 ;$ '*/;(#0 M4;(-/ $% '(*#0 "#$8B:;+ M4%.B/4:/ 7$4/ 
'/4+*;0vt 
 
G.* ?*..0 :$4;#*FB;/8 qb`V``` ;$@(#8+ ;2/ Q;B80 $% 7$4/ OB(.*;0 *4 D(;*/4;+ @*;2 2*D 
%#(:;B#/ *4 :$4cB4:;*$4 @*;2 T#*4*;0 ,$../C/ 'BF.*4 (48 <,QM& 
 
'# A(#;*4 AB.#$0V QD/:*(.*+; </C*+;#(# *4 H/#*(;#*: A/8*:*4/V @(+ (@(#8/8 (4 AQ: *4 
H/#*(;#*: A/8*:*4/ %#$3 >//./ d4*)/#+*;0 ;2*+ 0/(#&   E*+ #/+/(#:2 8*++/#;(;*$4  
*4)/+;*C(;/8 ;2/ +BD/#*$#*;0  $% +/#B3 T(#;#(;/ </+*+;(4; =:*8 "2$+D2(;(+/ $)/# 
+/#B3 ,UT/.$D/D;*8/ *4 ;2/ (++/++3/4; $% F$4/ 8*+/(+/ *4 D(;*/4;+ @*;2 (8)(4:/8 
#/4(. %(*.B#/&  T2*+ @(+ +BD/#)*+/8 F0 '# A, ,(+/0& 
 
T2/ <$0(. =:(8/30 $% A/8*:*4/ *4 M#/.(48 1<=AM5V +/:;*$4 $% "+0:2*(;#0V +/4*$# 
#/C*+;#(#+Y #/+/(#:2 :$3D/;*;*$4 @(+ 2/.8 $4 b+; $% '/:/3F/# _``a&  '# '(3*/4 
H(..(C2/# @(+ (@(#8/8 b+; D.(:/&   
 
T2/ <$0(. =:(8/30 $% A/8*:*4/ *4 M#/.(48 1<=AM5V +/:;*$4 $% "+0:2*(;#0V #/C*+;#(#+Y 
#/+/(#:2 :$3D/;*;*$4 @(+ 2/.8 $4 a;2 =D#*. _``a&  '# =*4/ J* A2($.(*4 @(+ (@(#8/8 
j#8 D.(:/ (48 '# '(3*/4 H(..(C2/# @(+ (@(#8/8 _48 D.(:/&   
 
P*4(.*+; *4 ;2/ ?B48F/:- J/B#$+:*/4:/ </+/(#:2 7B#+(#0 =@(#8 _``a^ = D#$D$+(. 
+BF3*;;/8 F0 '# =*4/ J* A2($.(*4 (48 '# '(3*/4 H(..(C2/# %$# ;2/ ?B48F/:- 
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</+/(#:2 7B#+(#0 /4;*;./8 sInflammation  and  Alzheimer’s  disease:  adverse  health 
effects in patients and caregivers.” 2(+ F//4 +2$#;.*+;/8&  
 
T2/ '/D(#;3/4; $% A/8*:(. H/#$4;$.$C0 (48 A/#:/#Y+ M4+;*;B;/ %$# </+/(#:2 
$4 =C/*4C ,.*4*:(. </+/(#:2 '(0 @(+ 2/.8 $4 ba A(#:2 _``a *4 ;2/ Q:*/4:/  H(../#0V 
T#*4*;0 ,$../C/&   ,.*4*:*(4+ @2$ (#/ #/C*+;/#/8 %$# "2&' (48 A&'&L+ @*;2 ;2/ 
'/D(#;3/4; D#/+/4;/8  ;2/*# #/+/(#:2 D#$c/:;+ (48 (4 (@(#8 @(+ D#/+/4;/8 (; ;2/ 
/48 $% ;2/ 8(0 ;$ ;2/ F/+; D#/+/4;(;*$4&   "#$%/++$# K.*)/# 6(3/+V Q/4*$# </+/(#:2 
M4)/+;*C(;$# d4*)/#+*;0 $% J/@:(+;./ (48 "#$%/++$# $% H/#*(;#*: A/8*:*4/ 1#/;*#/85 
@(+ ;2/ *4)*;/8 /];/#4(.  (++/++$#&   '#& Q/(4 >/44/..0 @(+ (@(#8/8 ;2/ D#*R/ %$# 2*+ 
D#/+/4;(;*$4 $4^  The  safety  and  tolerability  of  nilvadipine,  when  used  for  the  
treatment of Alzheimer's Disease& 

 
 

&ro0ra22e 
 

De@art2ent oP Me>/cal Serontolo0; U the Mercer6) In)t/t=te Por Re)earch  on  A0e/n0 
M.D.  an> &h.D.  Cl/n/cal Re)earch Da; 

March 2009 
 

Chairperson:          Professor Rose Anne Kenny, Head of Department of Medical Gerontology 
External Adjudicator:       Professor Oliver James FMedSci, Newcastle University 

 
a&j` X a&kl  9/.:$3/ =88#/++ 

    "#$%/++$# <$+/ =44/ >/440 
 

a&kl U b`&``  '#& E*.(#0 ,#$4*4V TM?'= </+/(#:2 P/..$@& 
   “The under diagnosis and under treatment of osteoporosis: results  

from the first pilot of The Irish Longitudinal Study of Ageing”  
 
b`&`` X b`&bl  ,.(*#/ KL</C(4V TM?'= </+/(#:2 JB#+/ 

        Community prevalence of depression in older Irish adults – results  
from the SHARE study” 

   
b`&bl X b`&j`  '#& Q/(4 >/44/..0V </+/(#:2 P/..$@V <$+-(3D Q;B80 

    The safety and tolerability of nilvadipine, when used for the  
treatment of Alzheimer's Disease  

 
b`&j` X b`&kl  '#& K#.( ,$..*4+V </+/(#:2 P/..$@V E<7  A,M Q;B80 

Neurocardiovascular influences on cognitive functioning.   
 

b`&kl X bb&``    '#& ,.$8(C2 KL'@0/#V ?/:;B#/#V A/8*:(. H/#$4;$.$C0 
    Characteristics and awareness of prodromal symptoms in those  

      presenting with vasovagal syncope. 
 

 
"#$%/++$# K.*)/# 6(3/+V  /];/#4(. 
(++/++$# (; ;2/ ,.*4*:(. </+/(#:2 
'(0 
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bb&bl X bb&j`  '#& ?*+( ,$C(4V T<M? </+/(#:2 P/..$@ 
   s7.$$8 D#/++B#/ )(#*(F*.*;0 8B#*4C /]/#:*+/^ \$B4C )/#+B+ K.8t 

 
 

bb&j` X bb&kl  '$4(. Q-/..0V T,' M4+;*;B;/ $% J/B#$+:*/4:/ 
'The relationship between falls, delirium and dementia: Role of 
acute systemic inflammation.' 

 
bb&kl X b_&``  T*3 P$#(4 T<M? A/8*:(. "20+*:*+; 
   Gait Kinematics – a window to signs of subclinical disease? 
b_&`` X b_&bl  ,*(#Z4 P*4B:(4/V A/8*:(. "20+*:*+; i 7*$/4C*4//#V AM<= 

Neurocardiovascular control in older adults: Analysis Techniques  
and Recent Insights. 

 
b_&bl X b_&j`  '#& '()*8 <$F*4+$4V 9(;;+ ,.*4*:(. </+/(#:2 P/..$@V AM<= 

Vitamin B12 – rise and falls 
 

b&kl X _&``  A$2(33/8 =.U>(.F(4* i G3/# >/440 A/8*:(. "20+*:*+;+ AM<= 
Measurement & Processing of Ocular Microtremor 
 

_&`` X _&bl  Q(#(2 '$44/..0V Q$:*(. 9$#-V =AJ,E 
    To explore the relationship between the practice of healthcare  

professionals and the participation levels of stroke patients within  
Care Planning Meetings in a hospital setting'. 
 

_&bl X _&j`  '#& ,(#$. Q;$4/V </+/(#:2 P/..$@V KB# ?(80L+ E$+D*:/ 
Risk factors and impact of falls in patients with advanced cancer;  
are they different?  

 
  _&j` X _&kl  '#& '(3*/4 H(..(C2/#V AM<= 
    “Enhancing Care in Alzheimer’s Disease (ECAD) Study” 
 
 _&kl X j&``  '#& =*4/ JI A2($.(*4V AM<= 
    “Frailty in Alzheimer’s disease and carers” 

 
j&j`   =@(#8 ;$ F/+; D#/+/4;(;*$4 F0 "#$%/++$# K.*)/# 6(3/+& 
 
                                                 ,.$+*4C (88#/++ "#$%/++$# <$+/ =44/ >/440 
 

 
 
 
 
 

1?U<5 "#$%/++$# K.*)/# 6(3/+ D#/+/4;*4C %*#+; D#*R/ 
;$ '#& Q/(4 >/44/..0 
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Co22=n/cat/on U InPor2at/on Shar/n0 Strate0; 
M4%$#3(;*$4 (48 :$33B4*:(;*$4 D.(0 (4 *4:#/(+*4C.0 *3D$#;(4; (48 3$#/ 
+$D2*+;*:(;/8 #$./ *4 2/(.;2 :(#/ #/+/(#:2 (48 8/.*)/#0 +0+;/3+&  T2/ 8*#/:;$#+ $% 
AM<=V (+ D(#; $% ( D#$U(:;*)/ +;#(;/C0 ;$ /42(4:/ ;2/ +-*..+ (48 ;(./4; $% ;2/ 
*4:B3F/4; ;/(3 2()/ :#/(;/8 ( 4/@ n:$33B4*:(;*$4+L #$./ *4;/48/8 ;$ %#(3/ (48 
2*C2.*C2; ;2/ *++B/+ (#$B48 (C/*4C @*;2 ( D(#;*:B.(# /3D2(+*+ $4 #/+/(#:2 (48 
:.*4*:(. (:2*/)/3/4;+ ;2(; @*.. (.+$ #(*+/ ;2/ D#$%*./ $% ;2/ M4+;*;B;/ *4 ( D$+*;*)/ (48 
+;#(;/C*: 3(44/#&   T2/ :$33B4*:(;*$4+ B4*; @*.. %$:B+ $4 ;2/ +04/#C*/+ (48 .*4-(C/+ 
*4 D.(:/ 4$@ (48 %$# ;2/ %B;B#/p *; @*.. %(:*.*;(;/ ;2/ +2(#*4C $% *8/(+V *4%$#3(;*$4 (48 
$D*4*$4+ (48 #/%./:; ;2/ C#$@*4C ;#/48 ;$ +2*%; %$:B+ %#$3 D#$)*8*4C 8*#/:; (*8 ;$ 
:(D(:*;0 FB*.8*4CV /3D$@/#3/4; (48 :$..(F$#(;*4C @*;2 $;2/# $#C(4*+(;*$4+ (48 
*4+;*;B;*$4+&   
 
T2/ 8/.*F/#(;/ 8/+*C4 $% ( :$33B4*:(;*$4 +;#(;/C0 @2*:2 *4;/#D#/;+ ;2/ AM<= )*+*$4V 
)(.B/+V C$(.+ (48 *4;/4;*$4+ ;$ *;+ +;(-/2$.8/#+ *+ :B##/4;.0 *4 D.(:/&   = %.$@ $% 
*4%$#3(;*$4 @2*:2 D#$3$;/+ AM<=L+ #/+/(#:2V :.*4*:(. D#$C#(33/+ (48 ;(./4; *+ 
8*++/3*4(;/8 F$;2 *4;/#4(..0 (:#$++ ;2/ *4+;*;B;/ (48 +*8/@(0+ ;2#$BC2 ;2/ 3B.;* 
8*+:*D.*4(#0 ;/(3+ :#/(;*4C ( :$4C#B/4:0 $% 8*#/:;*$4 (48 )*+*$4&   G];/#4(. 
:$33B4*WBw ;$ ;2/ DBF.*: 2(+ +B:://8/8 *4 8/.*)/#*4C -/0 *4%$#3(;*$4 (48 3/++(C/+ 
#/C(#8*4C ;2/ B4*WB/ -4$@./8C/ (48 ;(./4; (; @$#- @*;2*4 AM<=&  ;$ ( @*8/# 
(B8*/4:/V F$;2 .$:(..0 (48 4(;*$4(..0& 
 
"#$(:;*)/ :$33B4*:(;*$4 /42(4:/+ ;2/ M4+;*;B;*$4L+ (F*.*;0 ;$ 2/.D 8/;/#3*4/ F/;;/# 
*4+;*;B;*$4(. +BDD$#; (48 ;$ D#$3$;/ ( 2*C2/# +;(48(#8 $% D/#%$#3(4:/ %$# ;2/ %*/.8 
$% C/#$4;$.$C*:(. #/+/(#:2 (+ ( @2$./&   Q$3/ -/0 D/#%$#3(4:/ *48*:(;$#+ %$# ;2/ 
8/D(#;3/4; (#/^ 
 

 ;$ /42(4:/ ;2/ *3(C/ (48 #/DB;(;*$4 $% ;2/ M4+;*;B;/     
 D#$%*./ ;2/ 8/8*:(;/8 (48 ;(./4;/8 *48*)*8B(.+ @2$ @$#- @*;2*4 ;2/ 

M4+;*;B;/ 
 +;#/4C;2/4 (..*(4:/+ @*;2*4 ;2/ :$33B4*;0 ;2#$BC2 4/;@$#-*4C (48 

#/.(;*$4+2*D FB*.8*4C 
 2/.D ;$ 8/.*)/# ( 3$#/ D#$%/++*$4(. *3(C/ (48 :B.;B#/ ;2#$BC2 ;2/ 

:#/(;*$4 $% ( +/; $% :$33B4*:(;*$4 CB*8/.*4/+   
 8/)/.$D ( D#$C#(33/ $% /)/4;+ (*3/8 (; ;2/ 2/(.;2 D#$%/++*$4(.  
 8/)/.$D ( D#$C#(33/ $% /)/4;+ (*3/8 (; ;2/ DBF.*: @*;2 +D/:*%*: 

/3D2(+*+ $4 ;2/ (C/*4C ;2/3+/.)/+ 
 D#$3$;/ AM<=  (+ ( n4(;*$4(.L #/+$B#:/ 

 
M4 $#8/# ;$ 8/.*)/# ( +B+;(*4(F./ (48 #$FB+; /];/#4(. :$33B4*:(;*$4+ (48 3/++(C*4C 
(DD#$(:2V $B# ,$33B4*:(;*$4+ A(4(C/#V Q2(##$4 >/..*2/#V 2(+ 8/)/.$D/8 +;#(;/C*: 
#/.(;*$4+2*D+ @*;2 3/8*( $#C(4*+(;*$4+ +B:2 (+ T2/ M48/D/48/4; 4/@+D(D/#V TNjV 
T2/ M#*+2 A/8*:(. J/@+D(D/#V T2/ M#*+2 A/8*:(. T*3/+V T2/ G)/4*4C E/#(.8V )(#*$B+ 
#(8*$ +;(;*$4+ (+ @/.. (+ ( 4B3F/# $% 2/(.;2 (48 3(*4+;#/(3 c$B#4(.*+;+&   AM<=L+ 
D#$.*%*: 2*+;$#0 (48 +$.*8 %$B48(;*$4 2(+ (..$@/8 ;2/ 8/D(#;3/4; ;$ 8/)/.$D +;#$4C 
(..*(4:/+ (48 %(:*.*;(;/ ;2/ 2*C2 ./)/. $% C$$8@*.. @*;2 ;2/ 3/8*( (48 ;2/ DBF.*:&   = 
4B3F/# $% #/CB.(# (48 $4C$*4C :$.B34+ @2*:2 /4C(C/ 8*#/:;.0 @*;2 ;2/ DBF.*: 2()/ 
F//4 *3D./3/4;/8 *4 F$;2 3(*4+;#/(3 (48 (C/ #/.(;/8 3/8*(& 
K;2/# :$33B4*:(;*$4 /%%$#;+ *4:.B8/ ;2/ 8/.*)/#0 $% (C/ #/.(;/8 (48 #/+/(#:2 
+/3*4(#+ (+ @/.. (+ $;2/# *4%$#3(;*$4 +2(#*4C /)/4;+&  ?$:(. :$33B4*;0 /)/4;+V 
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2/(.;2 D#$%/++*$4(.+ +/3*4(#+ (48 4(;*$4(. nF/+; D#(:;*:/L +;B80 8(0+ %$#3 ;2/ F(+*+ 
$% $B# *4%$#3(;*$4 +2(#*4C +;#(;/C0 @*;2 /(:2 /)/4; 8/+*C4/8 ;$ /4+B#/ ( +D/:*%*: 
#/3*; %$:B+*4C $4 .$:(.V 4(;*$4(. $#S(48 *4;/#4(;*$4(. (B8*/4:/+&    
 
M4%$#3(;*$4V (:;*$4 (48 C$$8 8//8+ (#/ *4:#/(+/8 *4 )(.B/ @2/4 +2(#/8 F0 ;2/ 3(40 
(48 ;2/ #/./)(4;&   T2/ *44$)(;*)/ @$#- :B##/4;.0 B48/#@(0 @*;2*4 AM<=  @*.. (.+$ F/ 
:$33B4*:(;/8 (:#$++ 4/@ 3/8*( /./:;#$4*: %#(3/@$#-+&   9*;2 (.3$+; _ F*..*$4 
D/$D./ @$#.8@*8/ :B##/4;.0 B+*4C ;2/ *4;/#4/; (48 ( C#$@*4C (C/*4C D$DB.(;*$4 B+/# 
4/;@$#-V ;2/ :$33B4*:(;*$4+ 8/D(#;3/4; *+ :B##/4;.0 :B.;*)(;*4C ( @/F+*;/V +$:*(. 
4/;@$#-*4C %(:*.*;*/+ (48 ( #(4C/ $% $;2/# 8*C*;(. :$33B4*:(;*$4+V  (.. *4 )(#*$B+ 
+;(C/+ $% 8/)/.$D3/4;&    
 
T2/ *4;/C#(;/8 :$33B4*:(;*$4+ (DD#$(:2 ;(-/4 F0 ;2/ 8/D(#;3/4; #/%./:; AM<=Y+  
*4;/C#(;*)/ (48 3B.;* 8*+:*D.*4(#0 (DD#$(:2 @2*.+; 8/.*)/#*4C -/0 3/++(C/+ (48 
*4%$#3(;*$4 (F$B; ;2/ *48*)*8B(. +;#(48+ $% D*$4//#*4C (48 D#$C#/++*)/ +B:2 (+ $B#  
 

 </+/(#:2 (48 8/)/.$D3/4; D#$c/:;+ 
 G8B:(;*$4 D#$C#(33/+ 
 E/(.;2 D#$3$;*$4 D$.*:*/+ 
 G]:/../4; :(#/ (48 ;#/(;3/4;  
 M48B+;#*(. (48 (:(8/3*: :$..(F$#(;*$4+ 

 
= +3(.. +(3D./ $% ;2/ :$33B4*:(;*$4+ (48 *4%$#3(;*$4 +2(#*4C D#$c/:;+ *+ $B;.*4/8 
F/.$@^ 
 
"<MJT AG'M= 
 
T2/ M48/D/48/4; J/@+D(D/# E/(.;2 QBDD./3/4;^ AM<=&  D/#+$44/. #/+D$48 ;$ ;2/ 
:$4:/#4+ $% ;2/ DBF.*: (#$B48 *++B/+ $% (C/*4C +B:2 (+ +;#$-/V %(..+V F$4/ 2/(.;2 (48 
+$ $4&   T2*+ :$.B34 (DD/(#+ $4 ( %$#;4*C2;.0 F(+*+& 

 
 
Q/4*$# T*3/+^ = F*U3$4;2.0 WB/+;*$4 (48 (4+@/# :$.B34 *+ 8B/ ;$ :$33/4:/ *4 
A(#:2 @2/#/ 3/3F/#+ $% AM<= @*.. #/+D$48 ;$ :$4:/#4+ (F$B; (C/*4C (48 (C/ 
#/.(;/8 *..4/++/+ 
T2/ M#*+2 T*3/+^ c,.*3(;/V (C/ +;B8*/+ @*.. (*8 D$.*:0V %$#B3 2/(#+L 
T2/ "#(:;*:/^ nA/4;(. E/(.;2 *4 ;2/ G.8/#.0L  
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M#*+2 A/8*:(. J/@+^ n"#$%/++$# '()*+ ,$(-./0 8*+:B++/+ ;2/ 8/)/.$D3/4; $% C/#*(;#*: 
3/8*:*4/ *4 M#/.(48L 
 
K;2/# D#*4; 3/8*( /]D$+B#/ 2(+ *4:.B8/8 ;2/ QB48(0 7B+*4/++ "$+;V T2/ M#*+2 
M48/D/48/4;V T2/ G)/4*4C E/#(.8V (+ @/.. (+ ( 4B3F/# $% :$33B4*;0 F(+/8 D(D/#+&   
 

GNGJTQ 
JB#+/ Q;#$-/ Q;B80 '(0 X K:;$F/# _``a 

 
 
 

 
 

  

=C/*4C </+/(#:2 U  =8)(4:/3/4;+ (48 =:2*/)/3/4;+ A$#4*4C  
 

 
< R R "#$%/++$# 7#*(4 ?(@.$#V ,$4+B.;(4; "+0:2*(;#*+; %$# ;2/ G.8/#.0 (; Q;& "(;#*:-L+ (48 Q;& 6(3/+L+ 
E$+D*;(.+V "#$%/++$# '()*+ ,$(-./0V '*#/:;$# $% ;2/ A/8*:(. '*#/:;$#(;/ %$# ;2/ G.8/#.0V "#$%/++$# <$+/ 
=44/ >/440 V '*#/:;$# $% T2/ ,/4;#/ $% G]:/../4:/ %$# QB::/++%B. =C/*4C (48 E/(8 $% '/D(#;3/4; 
A/8*:(. H/#$4;$.$C0V T,'&V '#& 7#*(4 E$%.(48V '*#/:;$# $% M4;/#4(;*$4(. =C/*4C "#$C#(33/V =;.(4;*: 
"2*.(4;2$D*/+ 1="5V A(#0 QB;;$4V "#$C#(33/ G]/:B;*)/ %$# =C/*4C 1="5V '#& 6$24 E/C(#;0V "#$)$+;V 
T,' 
 

S@eaCer) Pro2 <GR  A+ A(B#( E$D-*4+V 
Q4# K::BD(;*$4(. T2/#(D*+;V  Q,K"G 
K::BD(;*$4(. T2/#(D0V Q6Ep A+ Q*$F2Z4 
E/#83(4V G3/#C/4:0 '/D;&  Q6Ep  A+ 
QBR(44/ 9(.+2V =:;*4C JB#+/ QD/:*(.*+;V 
Q;#$-/ Q/#)*:/V A+ Q(#(2 7(*.8$4V  Q4# 
QD//:2 i ?(4CB(C/ T2/#(D*+;V Q,K"GV 
Q6EV A+ N(./#*/ K 7#*/4V J"'dV Q6EV A+& 
,(;2/#*4/ AB#D20V A/8*:(. Q$:*(. 
9$#-/#V A+ '$44( T04(4V ,.*4*:(. 
JB;#*;*$4*+;V Q,K"G ,.*4*:(. JB;#*;*$4V 
Q6Ep A+ M3/.8( J$$4/V =8)(4:/8 JB#+/ 
"#(:;*;*$4/# %$# ;2/ G.8/#.0V Q;& N*4:/4;L+ 
E$+D*;(.& 
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9*4;/# Q/3*4(# Q/#*/+ 

 
 

<(8*$ i T/./)*+*$4 
= 4B3F/# $% #(8*$ (48 ;/./)*+*$4 *4;/#)*/@+ @*;2 -/0 AM<=&  D/#+$44/. 2()/ ;(-/4 
D.(:/ $4 ( +/#*/+ $% 2*C2 D#$%*./ D#$C#(33/+ +B:2 (+ A:HB#- $4 k 1kPA5V T2/ H/##0 
<0(4 Q2$@ 1<TG _PA5V T2/ <*C2; E$$- 1J/@+T(.-5V A$#4*4C =A 1TNj5 ;$ 4(3/ FB; 
( %/@& 

 
 

'# 6$/ E(#F*+$4V '*#/:;$# $% ;2/ Q;#$-/ Q/#)*:/V A/#:/#L+ M4+;*;B;/ %$# </+/(#:2 $4 
=C/*4CV Q;& 6(3/+L+ E$+D*;(. (48 H/$#C/ E$$- +B##$B48/8 F0 +$3/ $% ;2/ k`` 
T#*4*;0 A/8 '(0 +;B8/4;+ &   ;2*+ 0/(# D(#; $% ;2/ A/8'(0 %B48#(*+*4C @/4; 
;$@(#8+ 8/)/.$D*4C ;2/ J/@ Q;#$-/ Q/#)*:/& 
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Q04/#C*/+ $% ,$33B4*:(;*$4 
J/@ -4$@./8C/ *+ B4.*-/.0 ;$ 8/.*)/# *;+ %B.. D$;/4;*(. *% *; #/3(*4+ @*;2 ;2/ 
$#*C*4(;$#+ *4 ;2/ M4+;*;B;/&   T2/ :$#/ *4;/4;*$4 $% ;2/ :$33B4*:(;*$4 D$.*:0 *+ ;$ 
:$4+*+;/4;.0 D#$)*8/ 2*C2 WB(.*;0 *4%$#3(;*$4 +2(#*4C (48 :$33B4*:(;*$4 
$DD$#;B4*;*/+ @2*:2 @*.. D$+*;*)/.0 *3D(:; $4 ;2/ +;(-/2$.8/#+ (48 @*.. #(*+/ ;2/ 
D#$%*./ $% ;2/ M4+;*;B;/  F#*4C*4C *;+ )*+*$4 (48 )(.B/+ ;$ ( @*8/# (B8*/4:/&   T2/ 
:$33B4*:(;*$4+ 8/D(#;3/4; *+ 8/8*:(;/8 ;$ ;2/ :$4+;(4; /]D.$#(;*$4 $% 4/;@$#- 
D$++*F*.*;*/+V ;2/ 3$;*)(;*$4 $% *4;/#/+;V ;2/ (8)$:(:0 $4 F/2(.% $% (48 ;2/ D#$3$;*$4 
$% A/#:/#L+ M4+;*;B;/ %$# </+/(#:2 $4 =C/*4C (48 ;2/ *3D$#;(4; @$#- *; %(:*.*;(;/+&  
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&artner)h/@) 
 
Q;& 6(3/+L+ E$+D*;(. 

A/8*:*4/ %$# ;2/ G.8/#.0 
"+0:2*(;#0 (48 "+0:2*(;#0 %$# ;2/ G.8/#.0 
,.*4*:(. 7*$:2/3*+;#0 
,.*4*:(. A/8*:*4/ 
E(/3(;$.$C0 
</4(. A/8*:*4/ 
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&=3l/cat/on) 2009 
 
=..(4 ?AV 7(..(#8 ,HV <$@(4 GJV >/440 <=& 
Incidence and prediction of falls in dementia: a prospective study in older people. 
"?$Q K4/&  _``apk1l5^/ll_b&  GDBF _``a A(0 bj&"AM'^ bakjhg_k 
 
=..:$:- ?AV <$@(4 GJV Q;//4 MJV 9/+4/+ >V >/440 <=V 7B#4 '6& 
Impaired attention predicts falling in Parkinson's disease. 
"(#-*4+$4*+3 </.(; '*+$#8&  _``a P/Fpbl1_5^bb`Ul&   
 
7.(4:$U,(3D(. =V ,$/4 <PV ?(@.$# 7=V 9(.+2 67V 7B#-/ TG&  1_``a5 Detection  of 
prospective  memory  deficits  in  mild  cognitive  impairment  of  suspected  Alzheimer’s 
disease  etiology  using  a  novel  event­based  prospective memory  task.    6$B#4(. $% ;2/ 
M4;/#4(;*$4(. J/B#$D+0:2$.$C*:(. Q$:*/;0V blV blkUbla& 
 
7#$@4/ 6HV 9(.+2 67V A:'/#3$;; GV E/(.0 AV ,#$@./0 NV P(..$4 JV P*;RC/#(.8 >V A(2/# 
AV Q;//4 HV ,(+/0 A,&  G,,GK ,$4%/#/4:/ _``a&  Hip fracture patients with vertebral 
fractures have more severe osteoporosis and are candidates for more active treatment 
including parathyroid therapy.    K+;/$D$#$+ M4; 1_``a5 _` 1QBDD. b5^Qgl& 
 
7#$@4/ 6HV ,(+/0 A,V P(..$4 JV E/(.0 AV <0(4 'V P*;RC/#(.8 >V A(2/# JV Q;//4 H 
9(.+2 67&   Vitamin D Deficiency is Highly Prevalent in Patients attending a Falls and 
Osteoporosis Clinic.   7$4/ 1_``a5 kk 1QBDD. _5^Qjll& 
 
7#$@4/ 6HV A/++(..(;* TV <//)/U=#4$.8 >V  Kn</*..0 "V  '(.0 6QV  ,(+/0 A,V 9(.+2 67V 
T(0.$# 'V Investigating  bone  quality  in  patients  with  hip  fracture  using  newer 
bioengineering techniques.  M# 6 A/8 Q:* _``a 1QBDD e5^ bge^Qjb_& 
 
7#$@4/ 6HV ?*3 \V ,(+/0 A,V 9(.+2 67&  Osteoporosis Treatment in Patients Receiving 
Glucocorticoids Referred for Dual X­ray Absorptiometry (DXA).  M# 6 A/8 Q:* _``a  
1QBDD e5^ bge^Qj__&   
 
7#$@4/ 6HV T$;2 [V T2$#4;$4 GV Q;//4 HV P*;RC/#(.8 >V P(..$4 JV ,(+/0 A,V 9(.+2 67&   
Referral for DXA Scanning: which risk factors are most predictive for Osteoporosis.   
M# 6 A/8 Q:* _``a 1QBDD e5^ bge^Qj_b& 
 
7#$@4/ 6HV A/+(..(;* TV "*:(#8 ,V <//)/U=#4$.8 >V KL</*..0 "V '(.0 6QV ,(+/0 A,V 9(.+2 
67V T(0.$# '&  Investigating Bone Quality  in Patients with Hip Fracture.   =C/ =C/*4CV 
6(4B(#0 _`b`p ja^ *kl U *l_& 
 
7#$@4/ 6HV  ?*3 \V  ,(+/0 A,V 9(.+2 67&  The Value of Lateral Vertebral Assessment in 
Patients Receiving Glucocorticoids Referred for Dual X­Ray Absorptiometry (DXA).  =C/ 
=C/*4CV 6(4B(#0 _`b`p jaL *kl U *l_& 
 
70#4/ QV ,2(4 ,V >/44/..0 QV ,B44*4C2(3 ,V ,$(-./0 '&   A  Case  for  weight  based 
prescribing?  M#*+2 H/#*(;#*: Q$:*/;0 A//;*4C _``a&   M# 6 A/8 Q:* 1QBDD e5^ bge^Qj_l& 
,(2*.. QV '*(RU"$4:/ =AV ,$/4 <PV 9(.+2 ,&  The  underdetection  of  cognitive 
impairment  in  Nursing  Homes  in  the  Dublin  Area.    The  need  for  on­going  cognitive 
assessment&   =C/ (48 =C/*4C 1*4 D#/++5 
 



 53 

,2(4 H,V E/(.0 AV ?// ,?V 7#$@4/ 6HV P*;RC/#(.8 >V 9(.+2 67V ,(+/0 A,&  The 
importance  of  monitoring  renal  function  and  adequate  vitamin  D  repletion  in  IV 
zoledronic acid.   M# 6 A/8 Q:* _``a 1QBDD e5^ bge^Qjba& 
 
,$/4 <P&  ,(2*.. <V ?(@.$# BA.    Things  to  watch  out  for  when  using  The  Montreal 
Cognitive  Assessment  (MoCA).    x?/;;/#y M4;/#4(;*$4(. 6$B#4(. $% H/#*(;#*: "+0:2*(;#0  
1*4 D#/++5 
 
,$..*4+ KV '*..$4 QV ,$/4 <V  ?(@.$# 7=V >/440 <=& 
Neurocardiovascular instability is more prevalent in mild cognitive impairment 
=C/ (48 =C/*4C _``e J$)p jg a 1QBDD j5^ lk 
 
,$..*4+ KV '*..$4 QV P*4B:(4/ ,V >/44/..0 QV ?(@.$# 7=V >/440 <=& 
Autonomic dysfunction – A biomarker of cognitive decline/dementia? 
=C/ (48 =C/*4C  _``aV N$. jeV 1QBDD j5 
 
P//4/0 QV E/(.0 AV T#*3F./ NV P(..$4 JV A(23B8 JV 9(.+2 67V ,(+/0 A,&   Response to 
bisphosphonate  use  in  celiac  associated  osteoporosis.    M# 6 A/8 Q:* _``a 1QBDD e5^ 
bge^Qj_e& 
 
P(4 ,9V H(+D(##$ 'V ,#$@./0 NV ,B44*4C2(3 ,6&    Acute haemodynamic 
response to sleeping head­up at 6 inches in older inpatients.   
,.*4 =B;$4 </+&  _``a& 
 
P(..$4 JV 9(.+2 67V ,(+/0 A,&   An Investigation into the Fear of falling amongst older 
people following a Colles Fracture.   JKQ ,$4%/#/4:/ _``a&   K+;/$D$#$+ M4; 1_``a5_`  
1QBDD k5^Qj`h& 
 
P(..$4 JV  9(.+2 67V P*;RC/#(.8 >V Q;//4 HV A(2/# JV ,(+/0 A,&   The Side­effects of PTH 
reported by patients.  M# 6 A/8 Q:*  _``a 1QBDD e5^ bge^Qjbg& 
 
P*;RC/#(.8 >V Q;//4 HV P(..$4 JV A(2/# JV ,B44*4C2(3 ,&   Does Cognitive Impairment 
and in appropriate footwear increase the risk of falls in the older population?.  M# 6 A/8 
Q:* _``a 1QBDD e5^ bge^Qjbg& 
 
H(..(C2/# 'V J* A2($.(*4 =V ,$/4 <V 9(.+2 ,V >*.#$0 'V 7/.*4+-* >V 7#B:/ MV ,$(-./0 'V 
9(.+2 67V ,B44*4C2(3 ,6V ?(@.$# 7=&     Detecting prodromal Alzheimer’s disease  in 
mild  cognitive  impairment:  utility  of  the  CAMCOG  and  other  neuropsychological 
predictors.  M4; 6 H/# "+0:2 _``a 1*4 D#/++5&   
 
H(..(C2/# 'V J* A2($.(*4 =V H#//4/ GV 9(.+2 ,V '/4*2(4 =V 7#B:/ MV H$.8/4 MV ,$4#$0 
<AV >*#F0 AV  ?(@.$# 7=&    Late  life  depression:  A  comparison  of  risk  factors  and 
clinical  characteristics  according  to  age  of  onset  in  a  sample  of  community  dwelling 
older adults.    M4; 6 H/# "+0:2 _``a 1*4 D#/++5&   
H(..(C2/# 'V J*A2($.(*4 =V ?(@.$# 7=&   The  imperative  for  disease  modifying 
therapies in Alzheimer’s Disease.    M# A/8 6 _``a P/Fpb`_ 1_5^jgUe&   
 
H(..(C2/# 'V ?(@.$# 7=V  Alzheimer’s  Disease:  Clinical  assessment  and management.  
P$#B3 '*+;(4:/ ?/(#4*4C _``ap _h1h5^ _gUj_&   
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H(..(C2/# 'V J* A2($.(*4V =V ,$/4 <PV  9(.+2 ,V  >*.#$0 'V 7/.*4+-* >V 7#B:/ MV  ,$(-./0 
'V 9(.+2 67V ,B44*4C2(3 ,V ?(@.$#V 7=&  Detecting prodromal Alzheimer’s disease in 
mild  cognitive  impairment:  utility  of  the  CAMCOG  and  other  neuropsychological 
predictors&  M4;/#4(;*$4(. 6$B#4(. $% H/#*(;#*: "+0:2*(;#0 1*4 D#/++5 
 
E(#F*+$4 6=V 9(.+2 QV >/440 <=& 
Hypertension  and  daytime  hypotension  found  on  ambulatory  blood  pressure  is 
associated with fatigue following stroke and TIA. 
O6A&  _``a P/Fpb`_1_5^b`aUbl&   
 
E$#C(4 JPV KY</C(4 AV ,B44*4C2(3 ,6V P*44 =A&    Recovery after stroke: a 
1­year profile&  '*+(F*. </2(F*.&  _``apjb1b`5^ejbUa& 
 
EB J9V Q3*;2 MAV 9(.+2 'AV <$@(4 A6& 
Soluble amyloid­beta  peptides potently disrupt  hippocampal  synaptic plasticity  in  the 
absence of cerebrovascular dysfunction in vivo.   
7#(*4 1_``e5 bjb1"; a5^_kbkU_k 
 
M#*+2 AV ?(@.$# 7=V KLA(#( QAV ,$/4 <P&    Autobiographical memory in amnestic Mild 
Cognitive Impairment: Exploration of autonoetic consciousness and context­dependent 
memory.    6$B#4(. $% ;2/ M4;/#4(;*$4(. J/B#$D+0:2$.$C*:(. Q$:*/;0 1#/)*+/8V B48/# 
#/)*/@5& 
 
M#*+2 AV  ?(@.$# 7=V KLA(#( QAV ,$/4 <P&  1_``a5 Autobiographical  memory  in 
amnestic  Mild  Cognitive  Impairment:  Exploration  of  autonoetic  consciousness  and 
context­dependent memory.  T2/ M#*+2 "+0:2$.$C*+; jl1bl5V kbg 
 
>/44/..0 Q"V ?(@.$# 7=V >/440 <=& 
Blood pressure and the risk for dementia: a double edged sword. 
=C/*4C </+ </)&  _``a =D#pe1_5^hbUg`&   
 
>/$C2 A7V E/(.0 AV 9(.+2 67V ,(+/0A,V 7#$@4/ 6HV KL7#*/4 P6V '(.0 6Q&   3D Collagen 
based biomaterial as a solution to enhance bone healing.  M# 6 A/8 Q:* _``a 1QBDD e5^ 
bge^Q_a`& 
 
?(4C8(2. 7?V <(cRF(B3 HV 6(-$F PV >(##(+ 'V ?cB4CC#/4 KV ?/3+ 9PV P(2#./*;4/#U
"(33/# =V 9(.+2 67V 7(#-/# ,V >B;(2$) =V A(#;*4 P& 
Reduction  in  Fracture  Rate  and  Increased Quality  of  Life  in  Postmenopausal Women 
Treated with Teriparatide: 18­Months Data  from the European Forsteo Observational 
Study 1GPKQ5&   ,(.:*% T*++B/ M4;&  1_``a5 ek^ kekUkaj 
 
?/3+ 9PV >(##(+&  'V ?(4C8(2. 7?V ?cB4CC#/4 KV 9(.+2 67V 7(#-/# ,V P(2#./*;4/#U
"(33/# =V  7(##/;; =V <(cRF(B3U6(-$F PV A(#*4 P&   Fracture Incidence, quality of Life 
and Back Pain in Women with osteoporosis and concomitant glucocorticoid use treated 
with  teriparatide: 18 month  results  from  the European Forsteo Observational  Study  .   
7$4/ 1_``a5 kk 1QBDD. _5^Qkke& 
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?/3+ 9V A(#*4 PV ?(4C8(2. 7V >(##(+ 'V 7(##/;; =V 9(.+2 6V P(2#./*;4/#U"(33/# =V 
<(cRF(B3 HV 7(#-/# ,V 6(-$F P&  G,,GK ,$4%/#/4:/ _``a&   Fracture Incidence, Quality 
of Life and Back Pain in Women with Osteoporosis Pretreated with bisphosphonates: 18 
month results from the European Forsteo Observational Study (EFOS)&   K+;/$D$#$+ M4; 
1_``a5 _` 1QBDD. b5^Qgl& 
 
A:=B./0 ATV >/440 <=V >*#-@$$8 T7V 9*.-*4+$4 '6V 6$4/+ 66V A*../# NA& 
A mathematical model of aging­related and cortisol induced hippocampal dysfunction& 
7A, J/B#$+:*&  _``a A(# _lpb`^_h& 
 
A:,(#;20 PV A:A(2$4 ,HV H/(#0 dV ".B4-/;; ">V >/440 <=V ,B44*4C2(3 ,6& 
Management of syncope in the Emergency Department: a single hospital 
observational  case  series based on  the  application of European Society of Cardiology 
Guidelines.   GB#$D(:/&  _``apbb1_5^_bhU_k& 
 
A:,(#;20 PV A:A(2$4 ,HV H/(#0 dV ".B4-/;; ">V >/440 <=V ,B44*4C2(3 ,6p 
Management of syncope in the Emergency Department: a single hospital observational 
case series based on the application of European Society of Cardiology Guidelines& 
GB#$D(:/&  _``a P/Fpbb1_5^_bhU_k&   
 
A(2/# JV 7#$@4/&  6HV Q;//4 HV P*;RC/#(.8 >V P(..$4 JV 9(.+2 67V ,(+/0 A,&  Hip 
Fracture Patients with Prior Fragility Fractures are Undertreated for Osteoporosis..   M# 
6 A/8 Q:*  _``a1QBDD e5^ bge^Qjbe& 
 
A*../# NAV >/440 <=V K(-./0 =GV E(.. <V >(.(#*( <JV =..(4 ?A& 
Dorsal motor nucleus of vagus protein aggregates in Lewy body disease with autonomic 
dysfunction.   7#(*4 </+&  _``a =BC _lpb_eh^bhlUgj& 
 
A$0( =V 7#*C4$./ AV QB;;$4 <V A/4$RR* ,V H(#:*(U,*)/#( <V 9*/.*4C 9V =48#/+/4 'V 
7/48*;; 'HV H(#:*(UQ(:#*+;Z4 6PV 7/*#(+ fV H#$)(./ JV N(#8(+ "p 
Reproducibility  of  electrocardiographic  findings  in  patients  with  suspected  reflex 
neurally­mediated syncope.    M4;/#4(;*$4(. Q;B80 $4 Q04:$D/ $% d4:/#;(*4 G;*$.$C0 _ 
H#$BD&   =3 6 ,(#8*$.&  _``e '/: bpb`_1bb5^blbeU_j&   
 
JI A2($.Z*4 =V 9(.+2 ,V ,B44*4C2(3 ,V ?(@.$# 7=V H(..(C2/# 'V ,$/4 <P /; (.&  
Benzodiazepine  use  amongst  community  dwelling  elderly:  10  years  on.    x?/;;/#y 
M4;/#4(;*$4(. 6$B#4(. $% H/#*(;#*: "+0:2*(;#0 1*4 D#/++5 
 
J* A2($.(*4 =V H(..(C2/# 'V KL,$44/.. EV ,2*4V 7#B:/&  MV E(3*.;$4&  PV T/2//&  GV ,$/4&  
<V ,$(-./0&  'V 9(.+2&  67V ,B44*4C2(3&  ,V ?(@.$#&  7=&  Benzodiazepine use amongst 
community dwelling elderl0^ 10 years on.  M4; 6 H/# "+0:2 _``a 1*4 D#/++5&   
 
J* A2($.(*4&  =V ?(@.$#&  7=V  Mental Health in the Elderly;  T2/ "#(:;*:/V  
 
KYQB..*)(4 AV 7.(-/ ,V ,B44*4C2(3 ,V 7$0./ HV P*4B:(4/ ,&    Correlation 
of accelerometry with clinical balance tests in older fallers and 
non­fallers.   =C/ =C/*4C&  _``apje1j5^j`eUjbj& 
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KLQB..*)(4 AV  7.(-/ ,V ,B44*4C2(3 ,V 7$0./ HV P*4B:(4/ ,&  1_``a5&  Correlation of 
Accelerometry with Clinical Balance Tests in Older Fallers and Non­Fallers.   =C/ i 
=C/*4CV je^ j`eUjbj 
 
"(##0 Q9V Q;//4 JV 7/];$4 <QV T04(4 AV >/440 <=& 
Pacing  in  elderly  recurrent  fallers  with  carotid  sinus  hypersensitivity:  a  randomised, 
double­blind, placebo controlled crossover trial. 
E/(#;&  _``a A(#pal1l5^k`lUa&   
 
<(cRF(B3V H&  6(-$F PV >(##(+ 'V ?cB4CC#/4 KV ?/3+ PV ?(4C8(2. 7?V P(2#*/*;4/#U
"(33/#  =V 9(.+2 67V H*F+$4 =V T04(4 6V A(#*4 P& 
Characterization of patients in the European Forsteo Observational Study (EFOS): 
Postmenopausal women entering teriparatide treatment in a community setting  
,B##/4; A/8*:(. </+/(#:2 (48 KD*4*$4+&  N$.&  _k J$&  _&  _``e jggUjek 
 
<*:2(#8+$4 6V >/## Q<V Q2(@ PV >/440 <=V KY7#*/4 6TV T2$3(+ =6& 
A study of orthostatic hypotension in late­life depression. 
=3 6 H/#*(;# "+0:2*(;#0&  _``a J$)pbg1bb5^aahUa&"AM'^ _`b`k`lh  
 
<$F*4+$4 'V ,$BC2.(4 =V KL?B(4(*C2 ,V T/2// GV 7#$@4/ 6HV E/(.0 AV ,(+/0 A,V 
9(.+2 67V >/440 <=V ,B44*4C2(3 ,&   Serum  25(OH)D3  is  lower  in  out­patients 
attending a falls and blackout unit than in matched community­dwelling controls.  M# 6 
A/8 Q:* _``a 1QBDD e5^ bge^Qj_b& 
 
<$3/#$UK#;B4$ <V 7#$@4/ 6HV ,$C(4 ?V E/(.0 AV ,(+/0 A,V 9(.+2 67V ,B44*4C2(3 ,V 
>/440 <=&   Seasonal Variation of Serum Vitamin D in Irish Community­dwelling older 
people: the St James’s Hospital Experience.   M# 6 A/8 Q:* _``a 1QBDD e5^ bge^Q_aaUj``& 
 
<$3/#$UK#;B4$ <V 7#$@4/ 6HV ,$C(4 ?V E/(.0 AV ,(+/0 A,V 9(.+2 67V  ,B44*4C2(3&  
,V >/440&  <=&   Seasonal Variation of Serum Vitamin D  in  Irish Community­Dwelling 
Older People.    =C/ =C/*4CV 6(4B(#0 _`b`p jaL *kl U *l_& 
 
<$3/#$UK#;B4$ <V ,$C(4 ?V ,B44*4C2(3 ,dV >/440 <=& 
Do  older  pedestrians  have  enough  time  to  cross  roads  in  Dublin?  A  critique  of  the 
Traffic Management Guidelines based on clinical research findings. 
=C/ =C/*4C&  _`b` 6(4pja1b5^e`Uh&   
 
<$3/#$UK#;B4$ <V ,$C(4 ?V P(4 ,9V >/440 <=& 
Intolerance to initial orthostasis relates to systolic BP changes in elders. 
,.*4 =B;$4 </+&  _``a K:; _e&   
 
<0(4 'V 7#$@4/ 6HV E/(.0 AV ,(+/0 A,V  9(.+2 67V  E(#F*+$4 6&  Biochemical Indices of 
Bone Turnover in Stroke Patients is Comparable to that of Hip Fracture Patients.  7$4/ 
1_``a5 kk 1QBDD. _5^Q_gh& 
 
<0(4 'V Q;//4 JV Q/*%/# ,V >/440 <=& 
Carotid Sinus Syndrome and falls, should we pace? A multi­centre, randomised control 
trial (Safepace 2)&   E/(#;&  _``a J$) _j&  xGDBF (2/(8 $% D#*4;y"AM'^ baajjgkg 
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<0./ 6"V =.U>(.F(4* AV ,$..*4+ JV H$D*4(;2(4 dV 7$0./ HV ,$(-./0 'V Q2/#*8(4 6T&  
Compact  portable  ocular  microtremor  sensor:  design,  development  and  calibration.  
6$B#4(. $% 7*$3/8*:(. KD;*:+&  _``apbk1b5^`bk`_bUb_& 
 
9(.+2 6"V <0(4 'V 7#$@4/ 6HV T2$#4;$4 GV ,(+/0 A,V Q;//4 HV 9(.+2 67&   Vertebral 
Fracture Prevalence  is High among osteopenic patients.    M# 6 A/8 Q:* _``a 1QBDD e5^ 
bge^Qj_e& 
 
9(.+2 67V ?/3+ 9V >(##(+ 'V ?(4C8(2. 7V ?cB4CC#/4 KV 7(#-/# ,V P(2#./*;4/#U"(33/# 
=V 7(##/;; =V <(RcF(B3 HV 6(-$F PV A(#*4 P&   Fracture  Incidence, Quality of Life and 
Back  Pain  in  Elderly Women with Osteoporosis  Treated with  Teriparatide:  18­Month 
Results  from  the  European  Forsteo Observational  Study  (EFOS).6 7$4/ A*4/# </+ _k 
1QBDD. b5& 
 
&re)entat/on)L 
 
=.U>(.F(4* AV A*2(0.$)( GV ,$..*4+ JV T$(. NV ,$(-./0 'V 7$0./ H&  1_``a5 Ocular 
microtremor laser speckle metrology.  Q"MG "2$;$4*:+  9/+;V Q(4 6$+/& 
 
,$..*4+ JV =.U>(.F(4* AV >()(4(C2 "V A(23B8 =V 7$0./ HV E(#F*+$4 6V ,$(-./0 'V 
/8*;$#+ 1_``a5 Effects of caffine on fixational eye movements =<KN= P$#; ?(B8/#8(./V 
dQ=&   
 
P*4B:(4/ ,V  P(4 ,9V 7$0./ HV >/440 <=&  1_``a5&  “Does Vision Play a Role in Postural 
Hypotension in Older Adults?”  =QA ="QA _``a 
 
M#*+2 AV ?(@.$# 7=V KLA(#( QAV ,$/4 <PV Autobiographical memory In amnestic Mild 
Cognitive Impairment: Exploration of autonoetic consciousness and context­dependent 
memory.   
x"$+;/# "#/+/4;(;*$4 1<,5V J/B#$+:*/4:/ M#/.(48 j#8 =44B(. ,$4%/#/4:/V 'BF.*4V 
Q/D;/3F/# _``ay 
 
M#*+2 AV ?(@.$# 7=V KLA(#( QAV ,$/4 <P&  Autobiographical memory in amnestic Mild 
Cognitive Impairment: Exploration of autonoetic consciousness and context­dependent 
memory.   
x".(;%$#3 D#/+/4;(;*$4 1<,5 "+0:2$.$C*:(. Q$:*/;0 $% M#/.(48 =44B(. ,$4%/#/4:/V 
9/]%$#8V J$)/3F/# _``ay 
 
>/440 GV =.U>(.F(4* AV ,$(-./0 'V 7$0./ H&  1_``a5 Non­contact ocular microtremor 
measurement.     G,GA _``a U bl;2 GB#$D/(4 ,$4%/#/4:/ $4 G0/ A$)/3/4;+ =BCB+; 
`ap Q$B;2(3D;$4& 
 
>/440 GV =.U>(.F(4* AV ,$..*4+ JV 7$0./ HV ,$(-./0 '&  1_``a5 Laser Speckle Metrology 
for Ocular Microtremor Measurement.  =QA ="QA _``a V >*.-/440& 
 
A(#;*4 A"V ,$/4 <PV 9(.+2 ,V E$88/# AV >/(4/ KV ?(@.$# 7=&  The Montreal Cognitive 
Assessment:  review of utility  in a Cognitive Studies Clinic.     QBF3*;;/8 ;$ 7HQ QD#*4C 
_`b` 3//;*4C 
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ConPerence) 
 
=44B(. Q04:$D/ ,$4%/#/4:/V ,.$4;(#%V P/F#B(#0 _``a&   
 
M#*+2 H/#$4;$.$C*:(. Q$:*/;0 1MHQ5 =44B(. ,$4%/#/4:/V 7/.%(+;V Q/D;/3F/# _``a 
 
M#*+2 K+;/$D$#$+*+ Q$:*/;0 ,$4%/#/4:/V 'BF.*4V K:;$F/# _``a&   
_48 =44B(. JB#+*4C </+/(#:2V =B8*; (48 OB(.*;0 *4 "#(:;*:/ Q/3*4(#&   
 
GB#$D/(4 ,(.:*%*/8 T*++B/ ,$4%/#/4:/V N*/44(V =B+;#*(&  A(0 _``a 
 
=3/#*:(4 Q$:*/;0 %$# 7$4/ (48 A*4/#(. </+/(#:2V '/4)/#V ,$.$#(8$&  Q/D;/3F/# _``a 
 
7#*;*+2 H/#*(;#*: Q$:*/;0 A//;*4CV E(##$C(;/V K:;$F/# _``a& 
 
 


