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8-9% 56789:% !;699:5% <=>=?@8% *,#3'/-% :'7-% 75/';,.<-9% =5,% ,3% </':'7-%
'=5>%*,?#/)<-%,?%*,%;)%'5<-/>'@%=5,%.-%A'%?)*-%B/,?,.<'*-%'.<,/)-/;,.<,%
B'/'% .).CD.% C/'*-% -% #'3)E)#'#)F.% B/-E,?)-.'39% G% =5,% ?,% A'% #-.?53<'*-% 3'%
:)-C/'E>'%*,<'33'*'$%

H,*-%;)?%*,/,#A-?%*,%B/-B),*'*%).<,3,#<5'3%'%3'%I.)(,/?)*'*%J.<,/.'#)-.'3%
*,3% K#5'*-/9% B'/'% =5,% ?,'% B5:3)#'*-% G% *)(53C'*-% ,.% ).<,/.,<9% ?,CD.% 3-%
,?<':3,#)*-%,.%3'%+,G%*,%0/-B),*'*%J.<,3,#<5'39%/,C3';,.<-%G%3,G,?$%
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8-9%@=A6@%9:85=?@8%B?8=C8%D:5=%%#,/<)E)#-%=5,%#-.-L#-%'3%'5<-/%*,3%
B/,?,.<,%</':'7-9%?),.*-%,3%/,?B-.?':3,%,M#35?)(-%<'.<-%*,%?5%-/)C).'3)*'*%
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&,*)#-%,?<,%B/-G,#<-%'%<-*-?%3-?%*)?,1'*-/,?9%'/<)?<'?%G%#/,'<)(-?%=5,%
#/,,.%=5,%,3%*)?,1-%('%;P?%'33P%*,% 3-%()?5'3@%'%=5),.,?%#5,?<)-.'.% 3-%
#-.(,.#)-.'39% ,MB3-/'.% .5,(-?% #';).-?% G% ,.#5,.</'.% ).?B)/'#)F.% ,.%
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+'% C5>'% ,MB3-/'% 3'% ).<,C/'#)F.% *,% 3'% #'/<'% .'<'3% #-;-% A,//';),.<'% *,%
#-.-#);),.<-%B/-E5.*-%,.%3-?%B/-#,?-?%*,%#-.?</5##)F.%*,%;'/#'%B,/?-.'3%
*,?'//-33'*-?%B-/%3-?%*)?,1'*-/,?%E/,,3'.#,$%K3%B/-G,#<-%?5/C,%'%B'/<)/%*,%
3'% .,#,?)*'*% *,% *,?'//-33'/% )*,.<)*'*,?% ;P?% '5<Q.<)#'?% G% *)E,/,.#)'*'?9%
=5,% </'?#),.*'.% 3-?% ,.E-=5,?% </'*)#)-.'3,?% #,.</'*-?% D.)#';,.<,% ,.%
'?B,#<-?%()?5'3,?%G%#-;,/#)'3,?$

K3% -:7,<)(-% E5,% *)?,1'/% 5.'% C5>'% ,*)<-/)'3% =5,% ().#53,% 3-?% B/).#)B)-?%
*,3% :/'.*).C% B,/?-.'3% #-.% 3'% ).<,/B/,<'#)F.% ?);:F3)#'% *,% 3'% #'/<'% .'<'39%
B/-B-/#)-.'.*-%5.'%;,<-*-3-C>'%B'/'%</'*5#)/%#'/'#<,/>?<)#'?%B/-B)'?%*,%
#'*'%).*)()*5-%,.%*,#)?)-.,?%,?</'<QC)#'?%B'/'%3'%#-.?</5##)F.%*,%;'/#'?%
B,/?-.'3,?$% K3% B/-G,#<-% ?,% *,?'//-33F% ;,*)'.<,% 5.% ,.E-=5,% #5'3)<'<)(-9%
?5?<,.<'*-% ,.% /,()?)F.% :):3)-C/PE)#'9% '.P3)?)?% *,% /,E,/,.<,?9% ,.</,()?<'?9%
B/-#,?-?%*,%('3)*'#)F.%#-.%,MB,/<-?%G%5?5'/)-?%B-<,.#)'3,?$

I̖˾̖͔ۯ ɦͧΑˠ͸ǻɕ̖ۯͧכ ɦۯɊ͔ɦ̜ɣۯ ǻۯʒΑʻǻ׌ۯƛΑ̖ۯ ͔ʱʒɦ̅ۯכ͸Α˾ۯ ǻ͔Ɋǻۯכ׍Α̅ǻۯʞɦ͔͔ǻ˾ʱɦ̅͸ǻ͑ۯ Αɦۯ
-/),.<'%'3%5?5'/)-%,.%3'%#-.?</5##)F.%*,%5.'%)*,.<)*'*%()?5'3%'3).,'*'%#-.%
3'?%#'/'#<,/>?<)#'?9%('3-/,?%G%E-/;'%*,%#-;5.)#'#)F.%*,%#'*'%).*)()*5-$
%
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0'3'8/'9% #3'(,:% ;'/#'% B,/?-.'39% :/'.*).C9% *)?,1-% ,*)<-/)'39% )*,.<)*'*%
()?5'39%#'/<'%.'<'39%'5<-#-.-#);),.<-$
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NA)?% C5)*,% ,MB3-/,?% <A,% ).<,C/'<)-.% -E% <A,% :)/<A% #A'/<% '?% '% <--3% E-/% *,,B%
).?)CA<% ).<-% <A,% B,/?-.'3% :/'.*).C% B/-#,??,?% *,(,3-B,*% :G% E/,,3'.#,%
*,?)C.,/?$%NA,%B/-7,#<%'/-?,%E/-;%<A,%.,,*%<-%*,(,3-B%;-/,%'5<A,.<)#%'.*%
*)?<).#<)(,%)*,.<)<),?%<A'<%C-%:,G-.*%</'*)<)-.'3%'BB/-'#A,?%E-#5?,*%?-3,3G%
-.%()?5'3%'.*%#-;;,/#)'3%'?B,#<?$

NA,% -:7,#<)(,% S'?% <-% *,?)C.% '.% ,*)<-/)'3% C5)*,% <A'<% 3).T?% <A,% B/).#)B3,?%
-E% B,/?-.'3% :/'.*).C% S)<A% <A,% ?G;:-3)#% ).<,/B/,<'<)-.% -E% <A,% :)/<A%
Ɋʞǻ͔͸ۯכ ͔̖͋ϒʱɕʱ̅ʒۯ ǻۯ ˾ɦ͸ʞ̖ɕ̖ˠ̖ʒϤۯ ʇ̖͔ۯ ͸͔ǻ̅ͧˠǻ͸ʱ̅ʒۯ ɦǻɊʞۯ ʱ̅ɕʱϒʱɕΑǻˠͧ׉ ۯ Α̅ʱ͑Αɦۯ
#A'/'#<,/)?<)#?% ).<-% ?</'<,C)#% *,#)?)-.?% E-/% :5)3*).C% B,/?-.'3% :/'.*?$%
NA,% B/-7,#<% S'?% *,(,3-B,*% 5?).C% '% =5'3)<'<)(,% 'BB/-'#A9% ?5BB-/<,*% :G%
'%3)<,/'<5/,%/,(),S9%'.'3G?)?%-E%/,E,/,.#,%#'?,?9%).<,/(),S?9%'.*%('3)*'<)-.%
B/-#,??,?%S)<A%,MB,/<?%'.*%B-<,.<)'3%5?,/?$

ۯǻۯͧ� ͔ɦͧΑˠ͸ۯכ ͸ʞɦۯʒΑʱɕɦۯ ۯǻۯɊ͔ɦǻ͸ɦɕۯϖǻͧۯ׍A͔ǻ̅ɕۯǘ̖Α͔ۯכŁ͔ʱʒʱ̅ۯǘ̖Α͔׌ ͸̖̖ˠۯ ͸ʞǻ͸ۯ
ʒΑʱɕɦͧۯ Αͧɦ͔ͧۯ ʱ̅ۯ ɂΑʱˠɕʱ̅ʒۯ ǻۯ ϒʱͧΑǻˠۯ ʱɕɦ̅͸ʱ͸Ϥۯ ǻˠʱʒ̅ɦɕۯ ϖʱ͸ʞۯ ɦǻɊʞۯ ʱ̅ɕʱϒʱɕΑǻˠͧ׉ ۯ
#A'/'#<,/)?<)#?9% ('35,?9% '.*% #-;;5.)#'<)-.% ?<G3,$% R,GS-/*?U% B,/?-.'3%
:/'.*9%:/'.*).C9%,*)<-/)'3%*,?)C.9%()?5'3%)*,.<)<G9%:)/<A%#A'/<9%?,3EV'S'/,.,??$
%
%
%
;,<=-/*9:%0,/?-.'3%:/'.*9%:/'.*).C9%,*)<-/)'3%*,?)C.9%()?5'3%)*,.<)<G9%:)/<A%
#A'/<9%?,3EVT.-S3,*C,$

%21.&%#.



!"#$%&

34

35

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

*+,-,.#-)$!(+,

-.-'/01232420125''''''''''''''''%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@A
-.6'+789:;<3=>0'42;'?87@;29<%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=B
@9A%C,D"-$(+#
%EFGFE%!(1('$)%%%'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''=E
%EFGFH%:,&(0#I+0.,%''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''=F
-.A'B:51=C=3<3=>0'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%=G

6.-'$51<47'42;'<812'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%AA
6.6'D<525'12>8=3<5'''%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%B>
'HFHFE%7$'3$%1$3$)%J%$,3'.).K#$' '''''''''''''''''''''''''''''''''''B@
'HFHFH%B,+0.).K#$%J%$'L"(3+&.,% %''''''''''''''''''''''''''''''''''''''''''''''''''BH
'HFHFG%@+,(-.%K'MI+0.%J%/$'0$%&(',.1$)% '''''''''''''''''''H>
%HFHFN%O(/+43+0$%J%,+/2.).K#$% ''''''''''''''''''''''''''''''''''HF
%HFHFP%=&)+0$0+.1(,%+13('*+,0+&)+1$'+$,% ''''''''''''''''''''?@
6.E'F<837'G2H<;IJ789<1=K7
%HFGFE%@('(0Q.,%*(%="3.'%''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''%?E
%HFGFH%B'.&+(*$*%613()(03"$)' ''''''''''''''''''''''''''''''''''?F
%HFGFG%5.'/$3+R$,%!'MI+0$,' ''''''''''''''''''''''''''''''''''?G
%HFGFN%B'.*"00+41%(*+3.'+$)%J%1.'/$3+R$,%*(%'(K+,3'.%'''''''''''''''''''''''E>
%HFGFP%:)%O(03.'%*(%)$,%61*",3'+$,%7'($3+R$,%J%)$''''''''''''''''''''''''''''''''''''''E@
%:0.1./#$%5$'$1S$%(1%:0"$*.'' ''''''''''''''''''
%HFGFT%?UK+/(1%V'+2"3$'+.%(%6/&$03.%(0.14/+0.%''''''''''''''''''''''''E=

@A
=B

=E
=F
=G

AA
B>
B@
BH
H>
HF
?@

?E
?F
?G
E>
E@%%%%



36

37

/-#%&%0%12+.&-.&!,-3%

&-,+$$%00%.4$%5-(#'+0

E.-'$0C7L:2'921747;>H=37''%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%EH
E.6'"0K251=H<3=>0'42'3<9?7'''''''%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%EG
%GFHFE%V+&.%*(%+1R(,3+K$0+41' ''''''''''''''''''''G=
%GFHFH%DU3.*.,W%3U01+0$,%(%+1,3'"/(13.,' ''''''''''''''''''''''''''''''''''G=
%GFHFG%B.2)$0+41%'''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''GA
E.E')2L:28=9=20175'42'4=52M7
%GFGFE%?(L"('+/+(13.,%I"10+.1$)(,' ''''''''''''''''''''G=
%GFGFH%?(L"('+/+(13.,%3U01+0.,' ''''''''''''''''''''''''''''''''''G=
%GFGFG%?(L"('+/+(13.,%(,3U3+0.,%J%0.10(&3"$)(,%''''''''''''''''''''''''GA

A.-',7032?1:<;=N<3=>0%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%GH
A.6'O873257'42'C789<;=N<3=>0
%NFHFE%6*($0+41%D..*2.$'*' ''''''''''''''''''''''''''''''''''GE
%NFHFH%<.'/$3.%J%*+/(1,+.1(,' ''''''''''''''''''''''''''''''''''GF
%NFHFG%?(3#0")$%:*+3.'+$)' '''''''''''''''''''''''''''''''''''''''''''''''''@>>
%NFHFN%7'./M3+0$' ''''''''''''''''''''''''''''''''''''''''''''''''''@>@
%NFHFP%V+&.K'$I#$%'''''''''''''''''''''''''''''''''''''''''''''''''' '''''LM
%NFHFT%O+,3(/$%,+/24)+0.%J%'(0"',.,%K'MI+0.,%%%'''''''''''''''''''''''''''''''''@>B
A.E'#2;233=>0'2'=9?;29201<3=>0
%NFGFE%='L"+3(03"'$%*(%0.13(1+*.,' '''''''''''''''''''@>F
%NFGFH%O+,3(/$%*(%I)"S.%J%&'(,(13$0+41''''''''''''''''''''''''''''''''''''''''''@@H

EH

EG
F@
FA

G=
G=
GA

GH

GE
GF
GG
@>@
@>=
@>B

@>F
@@H
%%%%



%NFNF%G%B'.3.3+&.%*()%,+,3(/$%*(%(/&$L"(' '''@=B
%NFNFN%D$3('+$)(,%J%$0$2$*.,' '''''''''''''''''''''''''''''''''@=?%
%NFNFP%B'"(2$,%*(%+/&'(,+41%J%0.).'% %%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@=E
%NFNFT%%B'(,(13$0+41%*()%&'.3.3+&.%I+1$)%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@A>
A.P'O825:?:25175''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@AH%
A.Q'O87?:251<'42'K<;78'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@AG

A.A'O87171=?<47
%NFNFE%B)$1+)).%J%/$0Q.3(' ''''''''''''''''''''''''''''''''''@=@
%NFNFHF%B'+/('%*+,(-.%*+K+3$)%(%+3('$0+41%%'''''''''''''''''''''''''''''''''''''NOO

38 6+0!&+(!)".5.$-,'0#+&%,

39 (%"(0',!%"-,........................................................%%@HG

3: $-(%/-"&+(!%"-,..............................................%@?A

3; $-7-$-"(!+,.*!*0!%1$87!(+,....................%@?H

3< +"-9%,................................................................................%@E@

P.-'O8:2@<5'42':5:<8=7''%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@B@
P.6'/0R;=5=5'42'=9?<317'''''''''''%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@H?

@=@
@=A
@=B
@=?
@=E
@A>
@AH
@AG

@B@
@H?

@HF

@?=

@?B

@E>
%%%%



!"#$%&'#&'($)*+,-
+=H:8<'-.%J.<,/E'L%*,3%?)<)-%S,:%O?</-#/,'<)('%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%WX
+=H:8<'6.%H'B<5/'%*,%B'.<'33'%*,3%?)<)-%S,:%O?</-#/,'<)('%%%%%%%%%%%%%%%%%%%%%%%%%WY
+=H:8<'E.'ƍɦɊɊʱ̜̅ͧ�׌ۯ͸͔̖ˠ̖ʒʱɊǻˠۯTɦͧʱʒ̅ۯ׍ɕɦˠͧۯʱ͸ʱ̖ۯϖɦɂۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯԿՄۯ
O.*/,'%O.,L%J.<,/)-/%Z%O/#A)<,#<5/,$
+=H:8<'A.'ƍɦɊɊʱ̜̅ͧ�׌ۯ͸͔̖ˠ̖ʒʱɊǻˠۯTɦͧʱʒ̅ۯ׍ɕɦˠͧۯʱ͸ʱ̖ۯϖɦɂۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯԿՆۯ
O.*/,'%O.,L%J.<,/)-/%Z%O/#A)<,#<5/,$
+=H:8<'P.'Ĥ̖̖ɕɂ̖ǻ͔ɕۯɕɦˠۯɊ̖̅͸ɦ̅ʱɕ̖ۯɕɦˠ̖͔͋ۯɕΑɊ͸̖ۯɦɕʱ͸̖͔ʱǻˠۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯՆՄ
+=H:8<'Q.%Ĥ̖̖ɕɂ̖ǻ͔ɕۯɕɦˠ̖͔͋ۯɕΑɊ͸̖ۯʇʱ̅ǻˠۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯՆՅ
+=H:8<'S.%[,<>#53'%,*)<-/)'3%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\]]%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
+=H:8<'T.%0'3,<'%#/F;'<)#'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\]\
+=H:8<'U.'N)B-C/'E>'%5?'*'%,.%3'%C5>'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\]W
+=H:8<'-V.N)B-C/'E>'%5?'*'%,.%3'%C5>'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\]X
+=H:8<'--.'J#-.-C/'E>'%5<)3)L'*'%,.%3'%C5>'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\]^
+=H:8<'-6.%ǈʱͧΑǻˠʱϼǻɊʱ̜̅ۯɕɦۯɕʱϒʱ̖͔ͧɦͧۯϤ͔ۯɦɊΑ͔̖ͧͧۯϒʱͧΑǻˠɦͧۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯԼԻՄ
*,.</-%*,%%3'%C5>'
+=H:8<'-E.%Tʱǻʒ͔ǻ˾ǻɊʱ̜̅ۯɕɦۯˠǻۯÅ̅͸͔̖ɕΑɊɊʱ̜̅ۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯԼԻՅ
+=H:8<'-A.'Tʱǻʒ͔ǻ˾ǻɊʱ̜̅ۯɕɦˠۯIǻ͋ʻ͸Αˠ̖ۯԼۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯԼԻՆ
+=H:8<'-P.%&)'C/';'#)F.%*,3%H'B><53-%_%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\\]
+=H:8<'-Q.%&)'C/';'#)F.%*,3%H'B><53-%W%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\\\
+=H:8<'-S.%&)'C/';'#)F.%*,3%H'B><53-%X%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\\_%%%
+=H:8<'-T.%&)'C/';'#)F.%*,3%H'B><53-%^%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\\W%%%
+=H:8<'-U.%&)'C/';'#)F.%*,3%H'B><53-%Y%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\\X%
+=H:8<'6V.%0/);,/%B-?<%,.%,3%B,/E)3%*,%).?<'C/';%*,3%B/-G,#<-%%%%%%%%%%%%%%%%\\Y
+=H:8<'6-.%Aʱ̖ʒ͔ǻʇʻǻۯɕɦˠ͋ۯɦ͔ʇʱˠۯɕɦۯʱ̅ͧ͸ǻʒ͔ǻ˾ۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯԼԼՄ
+=H:8<'66.%ƍɦɊɊʱ̜̅ۯɕɦۯɕɦͧɊǻ͔ʒǻۯɕɦۯˠǻۯʒΑʻǻۯʒ͔ǻ͸Αʱ͸ǻۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯԼԼՅ

AB
A?
AE

AG

GE
GF
@>>
@>@
@>A
@>B
@>H
@>E

@>F
@>G
@@>
@@@
@@=
@@A
@@B
@@?
@@E
@@F



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

+=H:8<'6E.%�ɕ͑ΑʱͧʱɊʱ̜̅ۯɦ̅ۯˠǻۯˠǻ̅ɕʱ̅ʒ͋ۯǻʒɦۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯԼԼՆ
+=H:8<'6A.%03'.)33-%,*)<-/)'3%*,%BPC).'?%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\_\
+=H:8<'6P.%!'#A-<,%*,3%B/-*5#<-%,*)<-/)'3%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\__
+=H:8<'6Q.'0/);,/'%B/-B5,?<'%*,%*)?,1-%*,% 3'%C5>'%% % % % % % % % % % % % % % % % % % % % % %\_W%%%%%%%%%%%%%%%%%%%%
+=H:8<'6S.'0/);,/%B/-<-<)B-%*,3%R)<%0/,;)5;%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\_X
+=H:8<'6T.%[,.*,/%*,%'3<'%E)*,3)*'*%*,3%R)<%0/,;)5;%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\_^
+=H:8<'6U.%ŷ͔ʱ˾ɦ͔ǻ͔͋ۯΑɦɂǻۯɕɦۯʱ˾͔͋ɦͧʱ̜̅ۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯԼԽՅ
+=H:8<'EV.%I̖˾͋ǻ͔ǻɊʱ̜̅ۯɦ̅͸͔ɦۯˠǻͧۯɕʱͧ͸ʱ̅͸ǻ͔ͧ͋ۯΑɦɂǻͧۯɕɦۯʱ˾͔͋ɦͧʱ̜̅ۯۯۯۯۯۯۯۯۯԼԽՆ
+=H:8<'E-.'45>'%,.%?5%(,/?)F.%E>?)#'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\W]
+=H:8<'E6.%45>'%,.%(,/?)F.%*)C)<'3%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\W\
+=H:8<'EE.%",C;,.<-%*,%3'%3'.*).C%B'C,%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\W_
+=H:8<'EA.%J;'C,.%*,%/,*,?%?-#)'3,?%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\WW
+=H:8<'EP.'R)<%0/,;)5;%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%\WX
+=H:8<'EQ.%[,5.)F.%*,%('3)*'#)F.%#-.%3'%+)#$%&'().,%!,/).-%%%%%%%%%%%%%%%%%%\X]
+=H:8<'ES.'[,5.)F.%*,%('3)*'#)F.%#-.%3'%+)#$%`'3,.<).'%a,3</P.%%%%%%%%%%%%%%%\X_
+=H:8<'ET.'[,</-'3);,.<'#)F.%*,%3'%+)#$%`'3,.<).'%a,3</P.%%%%%%%%%%%%%%%%%%%%%%%%%\XW
+=H:8<'EU.%[,5.)F.%*,%('3)*'#)F.%#-.%,3%!C</$%O.*/Q?%&>'L%%%%%%%%%%%%%%%%%%%%%%%%%%%\%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
+=H:8<'AV.'[,5.)F.%*,%('3)*'#)F.%#-.%3'%J.C$%O.*/,'%K3)L':,<A%+FB,L%%%%%%\XY
+=H:8<'A-.'ƀɦΑ̅ʱ̜̅ۯɕɦۯϒǻˠʱɕǻɊʱ̜̅ۯɊ̖̅ۯˠǻۯęʱɊۯלÅͧǻɂɦˠۯ_Ɋʞɦϒɦ͔͔ʻǻۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯۯԼՀՅ
+=H:8<'A6.%`'3)*'#)F.%*,%/,#5/?-?%?,;)F<)#-?%#-.%3'%+)#$%J?':,3%K#A,(,//>'%%%ԼՀՆ
+=H:8<'AE.'[,5.)F.%#-.%,3%&/$%b5'.%H'/3-?%!,.*-L'VH-33'L-?%%%%%%%%%%%%%%%%\^\
+=H:8<'AA.%[,5.)F.%#-.%3'%O/=$%!'/>'%+-/,.'%0'3)L%05,.<,9%!"#%%%%%%%%%%%%\^W

@@G
@=@
@==
@=A
@=B
@=H
@=F
@=G
@A>
@A@
@A=
@AA
@AB
@B=
@BB
@BH
@BE
@BF
@H>
@H@
@HA
@HH



!"#$%&'#&'.,/0,-

!"#$%&'#&',"&12-

W<@;<'-.''O/=5,<)B-?%,.%;'/#'?%#-.-#)*'?%).<,/.'#)-.'3;,.<,%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%BG
W<@;<'6.%!'</)L%*,%-B,/'#)-.'3)L'#)F.%*,%('/)':3,?%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%F=
W<@;<'E.'`'3)*'#)F.%#-.%,3%BD:3)#-%-:7,<)(-%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%FH
W<@;<'A.'`'3)*'#)F.%,*)<-/)'3%G%#-;5.)#'#)-.'3%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%FE
W<@;<'P.%`'3)*'#)F.%#-.#,B<5'3%'?</-3FC)#'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%FG
W<@;<'Q.'`'3)*'#)F.%?,;)F<)#'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%G@
W<@;<'S.'H-?<-?%#-;B3,;,.<'/)-?%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@AH
W<@;<'T.'H-?<-?%*,%B/-*5##)F.%,*)<-/)'3%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@A?
W<@;<'U.'H-?<-?%*,3%*)?,1'*-/%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@AE%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

/02X7'-.'%!'</)L%*,%('3)*'#)F.%*,3%BD:3)#-%-:7,<)(-%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@E@%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
/02X7'6.'%!'</)L%*,%('3)*'#)F.%*,3%BD:3)#-%-:7,<)(-%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@E=
/02X7'E.'%!'</)L%*,%('3)*'#)F.%,*)<-/)'3%G%#-;5.)#'#)-.'3%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@EA%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
/02X7'A.'%!'</)L%*,%('3)*'#)F.%#-.#,B<5'3%'?</-3FC)#'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@EB%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
/02X7'P.'%!'</)L%*,%('3)*'#)F.%#-.#,B<5'3%'?</-3FC)#'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@E?
/02X7'Q.'%!'</)L%*,%('3)*'#)F.%?,;)F<)#'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@EE
/02X7'S.'%!'</)L%*,%('3)*'#)F.%?,;)F<)#'%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%@EF

%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

@E@%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
@E=
@EA%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
@EB%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%
@E?
@EE
@EF
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%

BG
F=
FH
FE
FG
G@
@AH
@A?
@AE
%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%%



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



!"

" !"#$"%#&#%'(')'*#%"+%$'#",*%-./0')*%12%.")&..'$*%2%$'3".#2#%1"..24'"(52#%
)*(%"+% 0'(%$"%$2.%3'$2%$"%42(".2%3'#&2+%2% '$"2#%6."#"(5"#%"(%"+%4&($*7%
4'#42#%8&9%32(%$"#$"%4"5*$*+*-:2#%)*4*%;)246".%12#52%6./)5')2#%
"(%"+%6.*)"#*%)."25'3*%)*4*%+2%2#*)'2)'<(%+'=."7%+2%++&3'2%$"%'$"2#7%+*#%4262#%
4"(52+"#%*%"+%$"#'-(%51'(>'(-?%6".4'5'"($*%++"-2.%2%."#&+52$*#%<65'4*#%8&9%
)&46+"(%)*(%62./4"5.*#%"#595')*#7%)*1"."(5"#%@%0&()'*(2+"#%$"(5.*%$"+%
)246*%$"+%$'#",*%-./0')*A

Ċǻȫ˷ȣ͈ېօԞԜԝԥֆ##",2+2%8&"%"+%6.*)"#*%$"%$'#",*7%'($"6"($'"(5"4"(5"%$"%
#&%"(0*8&"7%)*46."($"%$'3".#2#%"5262#%@%1"..24'"(52#%0&($24"(52+"#B
%

!"#$ %&#$ #'#()*+,-.$ +*&/#*+0-$ -$ 0+%+-'#/+-.$ &($ 1/-,&%-$ 2&$
2+%&3-$%+45&$2+6&/&'*&%$6#%&%$75&$+',(58&'$+'0&%*+4#,+9'.$
:;%75&2#.$&<1(-/#,+9'.$2&%#//-((-.$/&#(+=#,+9'$8$&0#(5#,+9'>$
?%*#%$6#%&%$,/&#*+0#%$%-'$+2@'*+,#%$%+'$+A1-/*#/$,5B($%&#$
(#$2+%,+1(+'#$2&$2+%&3-$-$&($1/-8&,*->$"$%5$4&%*+9'$/&75+&/&$
75&$%&$*-A&'$2&,+%+-'&%$/&6(&<+0#%$%-:/&$,5B'2-$1&/A+*+/$
&%1#,+-$8$*+&A1-$1#/#$&($1&'%#A+&'*-$2+0&/4&'*&$8$,5B'2-$
2+/+4+/$(#%$#,*+0+2#2&%$C#,+#$&($1&'%#A+&'*-$,-'0&/4&'*&.
*-2-$&((-$A+&'*/#%$%&$&75+(+:/#'$&($*+&A1-.$&($1/&%515&%*-$8$
ˁǻ͈ې˦ɇȫɇ͈ʒȶǻȶɇ͈ېȶɇˁېȫˁʒɇ˦͙ɇ֮ېռֽ̬ېԝԢԢսֽ

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



!$

C&2($*%#"%$'#",27%(*%#*+*%#"%"(2+5")"%+2%'42-"(%$"%&(%#".3')'*%*%
6.*$&)5*7%#'(*%6*.%"+%)*(5.2.'*%"+%$'#",2.%"#%$2.%#*+&)'<(%$"%0*.42%
3'#&2+%2%+*#%6.*=+"42#%$"%+2%#*)'"$2$7%$*($"%)2$2%$'#",*%"#%0&()'*(2+%
6*.8&"%."#6*($"%2+%6.*=+"42%6."#"(52$*%2%6.'*.'%#&%)."2)'<(A%D2.2%
+*-.2.+*%#"%#&#5"(52%$"%4"5*$*+*-:2#7%=2#"#% 5"<.')2#%@%6.'()'6'*#%
6.*6'*#%$"%+2%6.*0"#'<(7%*=5"('"($*%)*4*%."#&+52$*%+2%)*(#5.&))'<(%@%
6*#')'*(24'"(5*%$"%42.)2#%52(5*%"46."#2.'2+"#%)*4*%'(#5'5&)'*(2+"#%
8&9%12(%$"4*#5.2$*%8&"%5.2(#0*.42.%32+*."#%)*.6*.25'3*#%@%*=E"5'3*#%
)*4".)'2+"#%"(%#'#5"42#%3'#&2+"#%)*(%'$"(5'$2$%6.*6'2%6&"$"%-"(".2.%
&(%2+5*%'462)5*%"(%+2%0*.42%"(%8&9%+*#%&#&2.'*#%.")'="(%@%2$*652(%+2%
42.)2%"(%#&#%$'#5'(52#%0*.42#%$"%3'3'.%"(%#*)'"$2$A

F(%-.2(%"E"46+*%"(% +2%)*@&(5&.2%")&25*.'2(27%$"%&(2%42.)2%
8&9%12%5*42$*%&(%.*+%)+23"%"(%+2#%$'3".#2#%$'(/4')2#%#*)'2+"#7%
"#%#'(%$&$2%+2%)2$"(2%$"%#&6".4".)2$*#%;&6".42G'7%42.)2%
'(#'-('2%$"%!"#$"#%&'()*+%,"#'-%*!./.%H#5"%)*(-+*4".2$*%(*%
#<+*%12%6".#'#5'$*%"(%"+%5'"46*7%#'(*%8&"%#"%12%)*(#*+'$2$*%
)*4*% "+% ."0"."(5"% 2=#*+&5*% $"% #&% '($&#5.'27% +'$".2($*% +*#%
.2(>'(-#%$"%."6&52)'<(%)*.6*.25'32%@%"0')'"()'2%)*4".)'2+%"(%
"+%62:#A

I% +*% +2.-*% $"% +*#% 2,*#7% 12% )*(#5.&'$*% &(2% '$"(5'$2$% #<+'$2%
)262J% $"% -"(".2.% 3:()&+*#% "4*)'*(2+"#% )*(% #&#% )+'"(5"#7%
$'0"."()'/($*#"%"(%"+%4".)2$*%4"$'2(5"%&(2%)*1"."()'2%-./0')2%
@%)*4&(')2)'*(2+%8&"%6."32+")"%12#52%"+%$:2%$"%+2%."2+'J2)'<(%
$"+%6."#"(5"%5.2=2E*A%H#5"%+*-.*%(*%#".:2%2+)2(J2=+"%#'(%"+%26*.5"%
"#5.259-')*%$"+%$'#",*%-./0')*7%6&"#%+2%6.*0"#'<(%"#52=+")"%+*#%
0&($24"(5*#%$"%'42-"(7%."+"32()'2%@%2$2652='+'$2$%(")"#2.'*#%
62.2%8&"%&(2%42.)2%5.'&(0"%"(%#&%'($&#5.'2A%

!"4*#5.2($*%8&9%"+%$'#",*%-./0')*%"#%&(%6'+2.%"#"()'2+%"(%
+2%)*4&(')2)'<(%3'#&2+%@%"+%9G'5*%)*4".)'2+%$"%5*$2%"46."#2?%
#'(%"4=2.-*7%4&)12#%3")"#%#"%62#2%6*.%2+5*%8&"%2+%'-&2+%8&"%



!%

K"4*(5/($*(*#%2% +2%2(5'-L"$2$% +2%42.)2%6".#*(2+%@2%$"#"46",2=2%
&(%.*+%."+"32(5"%"(%+2%#*)'"$2$7%#'"($*%&(%4"$'*%$"%'$"(5'0')2)'<(%$"%
2&5*.:27% 6.*6'"$2$% @% )2+'$2$% &5'+'J2$*% "#6")'2+4"(5"% 6*.% 2.5"#2(*#7%
8&'"("#%$'#5'(-&:2(%#&#%)."2)'*("#%2%5.239#%$"%#'-(*#%@%#"++*#%6.*6'*#A%
ƨ̅ۯɦˏɦ˾͋ˠ̖ۯǻۯɕɦͧ͸ǻɊǻ͔ͧۯ ̖̅ɣۯ ͧ׈׈ۯ̖ͧ ɦˠˠ̖ͧۯɊʱˠʻ̅ɕ͔ʱɊ̖ͧۯ׉׉ɦ̅ۯĤɦ̖̖ͧ͋͸ǻ˾ʱǻ֤ۯ ԿՁԻԻۯ
2ACAM%8&9%".2(%"+2=*.2$*#%"(%6'"$.2%@%-.2=2$*#%)*(%#:4=*+*#7%"#)"(2#%
*%'(#).'6)'*("#%N(')2#%8&"%'$"(5'0')2=2(%2%#&%6.*6'"52.'*A%
I+%#".%.*$2$*#%#*=."%2.)'++2%1N4"$27%$"E2=2(%&(2%'46."#'<(%$'#5'(5'32%
8&"% 0&()'*(2=2% )*4*% &(2% 0'.42%6".4'5'"($*% 2&5"(5')2.% $*)&4"(5*#7%
5.2(#2))'*("#%)*4".)'2+"#%@%='"("#A%H#5*#%(*%#*+*%)&46+:2(%&(2%0&()'<(%
6./)5')2% $"% '$"(5'0')2)'<(% @% #"-&.'$2$7% #'(*% 8&"% 524='9(% ."0+"E2=2(%
2#6")5*#% 6".#*(2+"#7% #*)'2+"#% @% )&+5&.2+"#% $"+% '($'3'$&*7% )*4*% #&%
"#525&#7%).""()'2#%*%.*+%$"(5.*%$"%+2%#*)'"$2$?%$"%"#52%42(".2%%)2$2%#"++*%
#"%)*(3".5:2%"(%&(2%."6."#"(52)'<(%3'#&2+%N(')2%3'()&+2$2%$'.")524"(5"%
)*(%+2%'$"(5'$2$%$"%#&%$&",*A

�ͧʻ͋ۯכΑɦɕɦۯɦ̅͸ɦ̅ɕɦ͔ͧɦ͑ۯΑɦۯɦ̅ۯĤɦ̖̖ͧ͋͸ǻ˾ʱǻۯϤǻۯɦϟʱͧ͸ʻǻۯΑ̅ǻۯʇ̖͔˾ǻ͔͋ۯʱ˾ʱ͸ʱϒǻۯ
$"%42.)2%6".#*(2+%-.2)'2#%2%+2%(")"#'$2$%$"%$'0"."()'2.#"7%2&5"(5')2.% +2%
2&5*.:2%@%)*4&(')2.%&(2%'$"(5'$2$%6.*6'2%$"(5.*%$"%&(%)*(5"G5*%#*)'2+%@%
)*4".)'2+%"(%$"#2..*++*A%O*#%#"++*#%)'+:($.')*#%(*%#<+*%0&()'*(2.*(%)*4*%
1"..24'"(52#%6./)5')2#%$"%32+'$2)'<(7%#'(*%8&"%524='9(%."6."#"(52=2(%&(2%
"G5"(#'<(%#'4=<+')2%$"+%'($'3'$&*7%'(5"-.2($*%"+"4"(5*#%3'#&2+"#%)2.-2$*#%
$"% #'-('0')2$*% )&+5&.2+7% ."+'-'*#*% @% E"./.8&')*A% H#52% 6./)5')2% "3'$"()'2%
)<4*7%$"#$"%"5262#%5"46.2(2#%$"% +2%)'3'+'J2)'<(7%"+%#".%1&42(*%=&#)<%
6.*@")52.%#&%'$"(5'$2$%2%5.239#%$"%.")&.#*#%-./0')*#7%#"(52($*%+2#%=2#"#%
)*()"65&2+"#%62.2%+*%8&9%1*@%"(%$:2%)*(*)"4*#%"(%+2%)*(5"46*.2("'$2$%
)*4*%"+%$'#",*%$"%'$"(5'$2$%3'#&2+%$"%42.)2#%6".#*(2+"#A



!&

C*(% "+% 5.2(#)&.#*% $"+% 5'"46*7% "#52% (*)'<(% "3*+&)'*(<% @% #"% )*(#*+'$<%
ɕΑ͔ǻ̅͸ɦۯˠǻۯ_ɕǻɕۯĤɦɕʱǻۯכΑ̅ǻۯɦ͸ǻ͋ǻۯɦ̅ۯˠǻ͑ۯΑɦۯˠǻۯʱɕɦ̅͸ʱɕǻɕ͋ۯɦ͔̖ͧ̅ǻˠۯǻɕ͑Αʱ͔ʱ̜ۯ
&(2%$'4"(#'<(%2N(%4/#%)*46+"E2%@%)"(5.2+%2+%3'()&+2.#"%$'.")524"(5"%
)*(% +*#% +'(2E"#% 024'+'2."#% @% +2#% E".2.8&:2#% #*)'2+"#A% H(% "#5"% 6".'*$*% +2%
."6."#"(52)'<(%$"%+2%'$"(5'$2$%3'#&2+%$"E<%$"%#".%*=E"5*%$"%'(5".9#%'($'3'$&2+%
@%#"%5.2(#0*.4<%"(%&(%#'#5"42%$"%#:4=*+*#%)*+")5'3*#7%$*($"%6".5"(")".%
2% &(2% 024'+'27% )2#2% *% 5"..'5*.'*% $"0'(:2% -.2(% 62.5"% $"+% .")*(*)'4'"(5*%
#*)'2+A%H(%"#5"%)*(5"G5*7% +*#%"#)&$*#%$"%2.42#7%"4=+"42#%1"./+$')*#%@%
*5.*#%#'-(*#%$'#5'(5'3*#%(*%#<+*%6".4'5:2(% '$"(5'0')2.% +2%6.*)"$"()'2%$"%
&(2%6".#*(27%#'(*%8&"%524='9(%)*4&(')2=2%32+*."#%)*4*%1*(*.7%6*$".7%
6."#5'-'*7%+"-'5'4'$2$7%"(5."%*5.*#A%C2$2%"+"4"(5*%3'#&2+%$"#$"%#&#%)*+*."#7%
0*.42#%@%0'-&.2#%$'#6*(:2(%$"%&(%#'-('0')2$*%"#6"):0')*%8&9%)*(5.'=&@"%2%
)*(#5.&'.%&(2%(2..25'32%3'#&2+%)*1"."(5"%#*=."%+2%'$"(5'$2$%@%6*#')'<(%#*)'2+%
$"%8&'"(%+*%6*.52=27%6*#')'*(2($*%+2%42.)2%6".#*(2+%)*4*%%&(%#'#5"42%$"%
."6."#"(52)'<(%#'4=<+')2%)2.-2$2%$"%)<$'-*#%)*462.5'$*#%@%0/)'+4"(5"%
.")*(*)'=+"#%$"(5.*%$"%&(%"(5*.(*%#*)'2+A%

O2%"3*+&)'<(%1'#5<.')2%$"%+2%42.)2%6".#*(2+%$"4&"#5.2%8&"%+2%=N#8&"$2%$"%
"#5'42%@%.")*(*)'4'"(5*%12%#'$*%&(2%(")"#'$2$%)*(#52(5"%$"+%#".%1&42(*A

�˦ɳͲˁ˷ېȶɇېˁ˷͈ېƀʜ˷͈ېօԞԜԞԠս͈ېɇ˧ǻˁǻ̲ېͲɇ֭ېˁǻې˦ɇȫɇ͈ʒȶǻȶېȶɇې
/&,-'-,+A+&'*-$C-8$%&$A#'+6+&%*#$#$*/#0@%$2&$(#$0#(+2#,+9'$
&'$ (#%$ /&2&%$ %-,+#(&%.$ (#$ ,-'%*/5,,+9'$ 2&$ 5'#$A#/,#$
1&/%-'#($&'$ ()'&#.$ (#$&<1/&%+9'$#5*@'*+,#$2&$5'-$A+%A-$
8$ (#$:;%75&2#$2&$/&,-'-,+A+&'*-$8$%#*+%6#,,+9'$&'$&($
Ǽ˟ȣʒ͙˷ېˁǻȣ˷̵ǻˁ֮ېռֽ̬ېԠԞսֽې_͈͙ǻې˦ɇȫɇ͈ʒȶǻȶ͈ېɇېɨͲ˦ȶǻ˟ɇ˦͙ǻېɇ˦ې
&($2&%&-$2&$%&/$0#(-/#2-$1-/$(-%$2&AB%.$(-$75&$,-'*/+:58&$
#($6-/*#(&,+A+&'*-$2&$(#$,-'6+#'=#$&'$5'-$A+%A->



!'

O2%(")"#'$2$%1&42(2%$"%$'0"."()'2.#"%$"+%."#5*%.")2"%"(%+2B%

H(%+2%2)5&2+'$2$7%+2#%42.)2#%6".#*(2+"#%)*4&(')2(%32+*."#%@%)*(#5.&@"(%
.")*(*)'4'"(5*%4"$'2(5"%"+"4"(5*#%3'#&2+"#%@%#'4=<+')*#A%H#5*%$"4&"#5.2%
8&"%+2#%"#5.25"-'2#%$"%$'#",*%$"%'$"(5'$2$%(*%#&.-"(%$"%0*.42%2'#+2$27%#'(*%
8&"%."#6*($"(%2%&(2%"3*+&)'<(%1'#5<.')2%"(%+2%42(".2%"(%8&"%+2#%6".#*(2#%
."6."#"(52(%8&'9("#%#*(%@%)<4*%$"#"2(%#".%6".)'='$2#%"(%#&%"(5*.(*A

H#%6*.%"#5*%8&9%"(%+2%2)5&2+'$2$%$"#$"%6.*0"#'*(2+"#7%"46."($"$*."#%12#52%
)."2$*."#%$"%)*(5"('$*%=&#)2(%$'0"."()'2.#"%4"$'2(5"%+2%)*(#5.&))'<(%$"%
&(2%'$"(5'$2$%3'#&2+%8&"%."6."#"(5"%#&%6".#*(2+'$2$7%32+*."#%@%6.*6&"#52%
6.*0"#'*(2+%N(')2?%#'(%"4=2.-*%"+%$"#2..*++*%$"%"#5/#%42.)2#%6".#*(2+"#%
#"% +'4'52%2%&5'+'J2.%4"5*$*+*-:2#%-"(".2+'J2$2#%8&9%(*%#'"46."%."0+"E2% +2%
"#"()'27%32+*."#%@%6".#*(2+'$2$%$"%+2%6".#*(2A%K"#&+52($*%"(%&(2%42.)2%
6".#*(2+%8&9%3'#&2+4"(5"%#"2%"#595')2%6".*%)*(%6*)*%."#62+$*%#'4=<+')*%@%
)*()"65&2+7%%+*%8&9%12)"%8&9%+2%42.)2%"(%+&-2.%$"%."6."#"(52.%2+%'($'3'$&*%
#"%#'"(52%2E"(*%2%+*%8&9%'(5"(52%."0+"E2.%2+%4&($*A%O2%42.)2%6".#*(2+%6&"$"%
)*46."($".#"%)*4*%&(%6.*)"#*%"#5.259-')*%8&"%2.5')&+2%$*#%$'4"(#'*("#%
6.'()'62+"#B%!"#$!%&'()"#*%)(+,(-#.#!"#$!%&'()"#/)%0!1,(-2#D*.%&(%+2$*7%
"+%$!%&'()"#*%)(+,(-%#"%"(0*)2%"(%+2%)*(#5.&))'<(%$"%+2% '$"(5'$2$%$"%
42.)2%$"+% '($'3'$&*%4"$'2(5"%"+%2&5*)*(*)'4'"(5*7% +2% '$"(5'0')2)'<(%$"%
25.'=&5*#%$'0"."()'2+"#%@%+2%$"0'(')'<(%$"%&(2%6.*6&"#52%$"%32+*.%2&59(5')2%@%
)*1"."(5"%8&9%6".4'52%"#52=+")".%"#5.25"-'2#%$"%)*(#5.&))'<(%3'#&2+"#%8&"%
$"#528&"(%2+%'($'3'$&*%"(%$'#5'(5*#%)*(5"G5*#?%6*.%*5.*%+2$*7%"+%$!%&'()"#
/)%0!1,(-##"%*.'"(52%12)'2%+2%6.*@"))'<(%@%3'#'='+'J2)'<(%$"%$')12%'$"(5'$2$%
&(2%3"J%@2%0*.42$27%#&%6.*6<#'5*%.2$')2%"(%6*#')'*(2.%"#5.259-')24"(5"%+2%
42.)2%6".#*(2+%$"(5.*%$"%&(%"(5*.(*%$"5".4'(2$*7%4"$'2(5"%2))'*("#%$"%
)*4&(')2)'<(7%$'0&#'<(%@%6."#"()'2%"(%$'#5'(5*#%)2(2+"#A

D;%75&2#$,-'%*#'*&$2&$(#$5'+,+2#2$&'$5'$&'*-/'-$
4(-:#(+=#2-$8$2&$,-'%*#'*&$,#A:+-



!(

P*2(%C*#527%"#6")'2+'#52%"(%'$"(5'$2$%$"%42.)27%#",2+2%
"(%#&%+'=.*%E#$+A#4&'$8$&($+A1#,*-$1%+,-F0+%5#(֤ۯԼՆՄԼ֥ۯ
8&"%+2%42.)2%#"%)*(3'".5"%"(%&(%(N)+"*%2+."$"$*.%$"+%8&"%
#"%*.-2('J2%&(%#'#5"42%4&+5'$'4"(#'*(2+%$"%2#*)'2)'*("#%
4"(52+"#A%I+%4'#4*%5'"46*7%#&=.2@2%8&"%+2%$'0"."()'2)'<(%
)*(#5'5&@"%+2%)+23"%62.2%-"(".2.%32+*.7%@2%8&"%6".4'5"%
2%+2#%42.)2#%26*.52.%&(%"+"4"(5*%$'#5'(5'3*%8&"%02)'+'52%
+2%$")'#'<(%$"%)*46.2A%H#52%6".#6")5'32%"#%."#62+$2$2%
6*.%*5.*#%2&5*."#7%)*4*%I2>".%@%P*2)1'4#512+".7%8&'"("#%
#*#5'"("(% 8&"% !"#$%&'(')*%"*%+)#,-,(."# ('!'/")*%"#"#
!"0#1"(*"0#"!#*('"(#2)#/"!,(#32'#"-("'#"!#*,)021%$,(#
@%8&"%"#5"%6.'()'6'*%524='9(%."#&+52%0&($24"(52+%"(%+2%
)*(#5.&))'<(7%"+%6*#')'*(24'"(5*%@%+2%-"#5'<(%$"%+2%42.)2%
6".#*(2+A

I4=2#%"#5.25"-'2#%5'"("(%+2%4'#42%'46*.52()'2%2+%6*#')'*(2.%@%
$"#52)2.%&(2%42.)2%6".#*(2+7%(*%*=#52(5"7%$"='$*%2+%"(0*8&"%
$"+%6."#"(5"%5.2=2E*%#&%."2+'J2)'<(%#"%)"(5.2./%("524"(5"%"(%
"+%6".#*(2+%=.2($'(-%*%42.)2%6".#*(2+7%"(5"($'$*%)*4*%+2%02#"%
$"%)*(#5.&))'<(%"#5.259-')2%$"%+2% '$"(5'$2$%3'#&2+A%C*(%"#5"%
2(5")"$"(5"%."#&+52%6".5'("(5"%2(2+'J2.%)2#*#%)*(5"46*./("*#%
$"%)*(#5.&))'<(%$"%42.)2%6".#*(2+%8&"%"3'$"()'2(%$'#5'(52#%
0*.42#% $"% "#5.&)5&.2)'<(% @% 6.*@"))'<(% $"% +2% '$"(5'$2$% "(%
$'#5'(5*#%"(5*.(*#%52(5*%$'-'52+"#%)*4*%5.2$')'*(2+"#A



!)

F(%6.'4".%)2#*%"#%"+%$"%!%-01#')1*2#1--3%.")*(*)'$2%)."2$*.2%$"%)*(5"('$*%
"%'(0+&"()".%3"("J*+2(2%8&"%#"%12%)*(#*+'$2$*%)*4*%&(2%$"%+2#%0'-&.2#%
4/#% 8&".'$2#% "(% +2#% ."$"#% #*)'2+"#% ")&25*.'2(2#A% !"#$"% #&% ++"-2$2% 2%
H)&2$*.7%12%)*(#5.&'$*%#&%42.)2%6".#*(2+%2+%)*462.5'.%$"%0*.42%-"(&'(2%
#&% 3&+(".2='+'$2$7% +2#% "G6".'"()'2#% $"% 2$2652)'<(% 2% #&% (&"3*% 1*-2.7%
+*#%)24='*#%"(%#&%."2+'$2$%@% +*#%4'"$*#%8&"%12%"(0."(52$*%$&.2(5"%#&%
).")'4'"(5*% 6".#*(2+A% H#52% 2&5"(5')'$2$% +"% 12% 6".4'5'$*% 6.*@")52.% &(2%
42.)2%6".#*(2+%6".)'='$2%)*4*%1*("#527%"(%)*()*.$2()'2%)*(%+*%6+2(5"2$*%
6*.%�̅ɕ͔ɪͧۯŷɪ͔ɦϼۯŁ͔͸ɦʒǻ֤ۯԽԻԼՆ֥2%+%@$2$%'('5)"5&2%2+%"&%8")"'#5*#%)"'&%8כ
)*1"."()'2%"4*)'*(2+%#*(%"+"4"(5*#%)+23"%62.2%)*(#5.&'.%)*(0'2(J2%"(%
&(2%42.)2%6".#*(2+A

I%5.239#%$"%&(2%+:("2%3'#&2+%4&@%)&'$2$2%8&"%)*4&(')2%)".)2(:27%)2+'$"J%
@%#"()'++"J7%25.'=&5*#%6.*6'*#%$"+%2.8&"5'6*%$"+%Q*4=."%C*4N(7%@2%8&"%#&%
)*4&('$2$%+2%3"%)*4*%&(2%24'-2%4/#A%H(%#&%42.)2%6".#*(2+%6."$*4'(2%+*#%
5*(*#%("&5.*#7%62#5"+"#%@%5'"..2#%#&23"#7%4'"(5.2#%8&"%"46+"2%5'6*-.20:2#%
#2(#%#".'0%"(%6"#*#%=*+$%@%"G5.2=*+$A%;&%42.)2%(*%#"%'$"(5'0')2%4"$'2(5"%
&(%+*-*5'6*%*%'#*5'6*7%#'(*%2%5.239#%$"%#&%6.*6'2%'42-"(%)*4*%6.*52-*('#52%

D*.%*5.*%+2$*7%+2%"46."#2.'2%@%$'.")5*.2%)."25'32%")&25*.'2(2%
3)")#4"5!)%% 6."#"(52% &(% "(0*8&"% $'#5'(5*% "(% #&% 42.)2%
6".#*(2+7%$*($"%#"%12%'$*%)*(#5.&@"($*%$"#$"%+2%"#595')2%
@%+2%6.*@"))'<(%2#6'.2)'*(2+A%

;&%'$"(5'$2$%3'#&2+%#"%)2.2)5".'J2%6*.%"+%&#*%$"+%("-.*%@%&(2%62+"52%$"%
("&5.*#% 0.:*#% 62.2% $"(*52.% 2&5*.'$2$% @% #*0'#5')2)'<(7% .*46'"($*% )*(% +2%
)2+'$"J%*.-/(')2%6*6&+2.%"(%"+%4".)2$*% +*)2+A%R./0')24"(5"7%#&%42.)2%
"46+"2%&(2%)*46*#')'<(%=2#2$2%"(%"+%"#62)'*%("-25'3*%@%5'6*-.20:2#%$"%
"#5'+*%;".'0%$"%2+5*%)*(5.2#5"%S024'+'2#%)*4*%!'$*5TU*$*('M%8&"%&#2$*#%
)*..")524"(5"%5.2(#0*.42(%"+%)*(5"('$*%)*5'$'2(*%"(%&(*%2#6'.2)'*(2+A

!



*+

H#5"%5'6*%$"%"#5.25"-'2%(*#%4&"#5.2%)*4*%+2%)&.2$&.:2%3'#&2+%@%&(2%
=&"(2% )*1"."()'2% 5.2(#4"$'2% 0&()'*(2(% )*4*% 2)5'3*#% 6.'()'62+"#%
62.2%"+%6*#')'*(24'"(5*%$"%&(2%42.)2%6".#*(2+A%C*(%"#5"%2(5")"$"(5"%
#"% "3'$"()'2% 8&"% #'% ='"(% "(% "+% 4".)2$*% "()*(5.24*#% $'3".#2#%
42.)2#%6".#*(2+"#%)*"G'#5'"($*%"(%"+%4'#4*%(')1*7%('(-&(2%42.)2%"#%
)*462.2=+"%)*(%*5.27%@2%8&"%$"5./#%$"%)2$2%&(2%"G'#5"%&(%)*(E&(5*%$"%
"#5.25"-'2#%@%1"..24'"(52#%8&"%+2%."#62+$2(%$"#$"%#&%)."2)'<(%12#52%
#&%6*#')'*(24'"(5*A%;'(%"4=2.-*7%4&)12#%$"%"#52#%42.)2#%(*%+*-.2(%
2+'("2.#"%)*(%+2% '$"(5'$2$%@%6".#*(2+'$2$%$"+% '($'3'$&*7%$"='$*%2%8&"%
"(%#&%6.*)"#*%$"%)*(#5.&))'<(%#"%.")&.."%2%4"5*$*+*-:2#%-"(9.')2#%@%
#*+&)'*("#%"#52($2.'J2$2#7%)*4*%"+%&#*%$"%6+2(5'++2#%6."$'#",2$2#%"(%
C2(327%=2()*#%$"%.")&.#*#%3'#&2+"#%*%5"($"()'2#%-./0')2#%."6+')2$2#A%

O'4'52($*%"+%$"#2..*++*%$"%&(2%02#"%$"%)*()"65&2+'J2)'<(%#<+'$27%"(%+2%8&"%
#"%$"0'(2(%)*(%)+2.'$2$%+*#%25.'=&5*#7%32+*."#%@%2.8&"5'6*#%$"+%&#&2.'*7%#"%
*=5'"("%)*4*%."#&+52$*%&(2%42.)2%6".#*(2+%8&"%)2.")"%$"%)*1"."()'2%@%
$'0"."()'2)'<(A%H#5*%#"%"3'$"()'2%"(%#'#5"42#%3'#&2+"#%0.2-4"(52$*#7%#'(%
&(2%."5:)&+2%$"0'('$27%)*(%E".2.8&:2#%5'6*-./0')2#%$9='+"#%@%&(2%26+')2)'<(%
'()*(#'#5"(5"%"(%$'#5'(5*#%4"$'*#7%+*%8&"%'46'$"%8&"%+2%42.)2%."0+"E"%$"%
42(".2%'(5"-.2+%+2%'$"(5'$2$%$"+%'($'3'$&*A



*!

H(%"#5"%)*(5"G5*7%."#&+52%6".5'("(5"%"G6+*.2.%1"..24'"(52#%8&"%6".4'52(%
"(.'8&")".% +*#%6.*)"#*#%$"%)*()"65&2+'J2)'<(%@%)*("G'<(%$"+%$'#",*%$"%
42.)2#%6".#*(2+"#A%F(2%$"%"#52#%1"..24'"(52#%"#%+2%2#5.*+*-:27%"(5"($'$2%
)*4*%&(%#'#5"42%#'4=<+')*%8&"%12%"#52$*%6."#"(5"%2%+*%+2.-*%$"%+2%1'#5*.'2%
$"%+2%1&42('$2$%@%12%#'$*%&5'+'J2$2%)*4*%&(%4"$'*%$"%'(5".6."52)'<(%@%
)*(*)'4'"(5*%6.*0&($*%52(5*%$"%#:%4'#4*%)*4*%$"%+*#%$"4/#A

!G-'%*/5+/$0#(-/$#(/&2&2-/$2&$5'#$A#/,#$2&:&$%&/$5'$1/-19%+*-$
&%*/#*@4+,-$-/+&'*#2-$#$2+/&,,+-'#/$&($,#A+'-$1/-6&%+-'#(.$
2&$#,5&/2-$,-'$(#%$-1-/*5'+2#2&%$75&$%&$15&2#'$,#1*5/#/$
&'$&($A&/,#2->$?%*&$+'*#'4+:(&$&%$2&$4/#'$0#(-/.$8#$75&$2&$
#(45'#$A#'&/#$&<1(+,#$1-/$75@$#(45+&'$&%*B$2+%15&%*-$#$
#1-%*#/$1-/$5'#$A#/,#$1&/%-'#($8$'-$-*/#.$+',(5%-$1#4#'2-$
5'$A#8-/$1/&,+-$1-/$(-$75&$-6/&,&>$H#/#$5'#$A#/,#$1&/%-'#(.$
(#$:;%75&2#$2&($,-'-,+A+&'*-$8$/&,-'-,+A+&'*-$2&($A&/,#2-$
&%$&($-:I&*+0-$#$#(,#'=#/>$H-/$&((-.$(#$*/#'%A+%+9'$2&($A&'%#I&$
%&/B$A5,C-$AB%$65&/*&.$%9(+2#$8$,/&):(&$%+$,-'*#A-%$,-'$
C&//#A+&'*#%$,-A-$&($%*-/8*&((+'4$8$(-%$0)',5(-%$&A-,+-'#(&%$
ȣʒɇ˦ېȫ˷˦̵͈͙Ͳʒȶ˷͈ېυېȶɇɨʒ˦ʒȶ˷͈֮ېօƛ˷ ̵̵ɇȣˁǻ˦ȫǻּېԞԜԞԠֆֽ

!J&%2&$%5%$-/)4&'&%.$(#$#%*/-(-4)#$%+&A1/&$%&$C#$-,51#2-$
2&$(#$+'*&/1/&*#,+9'$2&$%)A:-(-%>$E-%$%)A:-(-%$%-'$6-/A#%$
&<*&/'#%$8$0+%+:(&%$2&$/&#(+2#2&%$&%1+/+*5#(&%$8$%5$&%*52+-$
'-%$,-'25,&$C#,+#$&($+'*&/+-/.$&%$2&,+/.$'-%$1&/A+*&$1#%#/$
2&$(#$,-A1/&'%+9'$,-',&1*5#($&<*&/'#$2&$5'#$,-%#$C#,+#$(#$
̬ɇ̵ȫɇ̬ȫʒ˽˦ېȶɇ͈ېͲ͈ېʒɳ˦ʒɨʒȫǻȶ˷ېʒ˦͙ɇ̵˦˷֮ېօ¡Ͳȣɇ̵ּ ېԞԜԜԠֆֽې



**

D2.5')&+2.4"(5"%+2%)2.52%(252+%#"%6."#"(52%)*4*%&(%.")&.#*%$"%'(5".6."52)'<(%
#'4=<+')2%8&"%*.-2('J2%'(0*.42)'<(%."+2)'*(2$2%)*(%$'#5'(5*#%2#6")5*#%$"%
+2%3'$2%$"+%'($'3'$&*%)*4*%.2#-*#%$"%6".#*(2+'$2$7%5"($"()'2#%"4*)'*(2+"#%
@%0*.42#%$"%'(5".2))'<(%)*(%"+%"(5*.(*A%V*%#"%6."#"(52%)*4*%&(%02)5*.%
+'4'52(5"%62.2%+*#%'($'3'$&*#%('%+*#%*.'"(52%2%#"-&'.%$"5".4'(2$*#%625.*("#%$"%
6".#*(2+'$2$7%)*46*.524'"(5*%*%'$"(5'$2$A%D*.%"+%)*(5.2.'*7%)*(#5'5&@"%&(2%
-&:2%6.*0&($2%8&"%6".4'5"%)*46."($".%+2#%6."0"."()'2#7%+2%6".#*(2+'$2$7%
+2#%0*.42#%$"%2)5&2.7% +2#%"4*)'*("#7%"(5."%*5.2#%)2.2)5".:#5')2#7% '()+&#*%
28&"++2#%8&"%6&"$"(%#".%$"#)*(*)'$2#%62.2%"+%6.*6'*%'($'3'$&*A

!E#$#%*/-(-4)#$'-$&%$5'$&%75&A#$2&$/#%4-%$2&$,#/B,*&/$6+I-%K$
&%$5'$A#1#$2&$(#%$1#5*#%$2&$6(5I-$2&$(#$&'&/4)#$1%)75+,#>
L'#$0&=$75&$&($+'2+0+25-$&%$,-'%,+&'*&$2&$&%*-%$1/-,&%-%.$
2&I#$2&$&%*#/$#$A&/,&2$2&$65&/=#%$&<*&/'#%$8$,-A+&'=#$
ǻې ̬ǻ̵͙ʒȫʒ̬ǻ̵ې ɇ˦ې ͈Ͳې ̵̬˷̬ʒ˷ې ̵̬˷ȫɇ͈˷ې ȶɇې ǻͲ͙˷̵̵ɇǻˁʒϝǻȫʒ˽˦ֽ֮ ې
օ�̵ɇɇ˦ɇּېԝԧԥԤֆֽ

H#5"%#'#5"42%(*%$"5".4'(2%)*46*.524'"(5*#%$"%42(".2%.:-'$27%#'(*%8&"%
0&()'*(2% )*4*% &(2% 1"..24'"(52% $"% 2(/+'#'#% 8&"% 6".4'5"% )*46."($".%
$"% 0*.42% 4/#% 246+'2% +2% )*46+"E'$2$% @% +2% 6#'8&"% $"+% #&E"5*?% 6*.% +*% 8&9%
"(%+2%)*(#5.&))'<(%$"%42.)2#%6".#*(2+"#%"+%'(5"-.2.%"#5*#%2#6")5*#%$"%+2%
6".#*(2+'$2$%@% +*#%$'3".#*#%#'#5"42#%#'4=<+')*#%2@&$2(%2%)*(#5.&'.%&(2%
42.)2%6".#*(2+%4/#%)*1"."(5"%@%#'-('0')25'32%)*(%+*%8&9%"#%"+%'($'3'$&*A



*"

O2%)*46+"E'$2$%6#:8&')2%"#%&(%5"42%)"(5.2+%8&"%#"%2=*.$2%
"(% +2% '(5".6."52)'<(% 6#')*+<-')2% $"% +2% 2#5.*+*-:27% +2% )&2+7%
'(0+&"()'2$2%6*.% +*#%5.2=2E*#%$"%6)%"#37&1)5#87(-7%=&#)2%
5.2#)"($".%+2#%32+*.2)'*("#%$')*5<4')2#%62.2%*0.")".%&(2%
)*46."(#'<(%4/#%-+*=2+%"%'(5"-.2$*.2%$"+%#".%1&42(*A%P&(-%
'(5".6."5<%+*#%#:4=*+*#%2#5.*+<-')*#%)*4*%2.8&"5'6*#7%+*%8&"%
26*.5<%&(2%$'4"(#'<(%6#')*+<-')2%6.*0&($2%2%#&%"#5&$'*7%
4'#4*#%8&9%(*#%2@&$2(%2%"(5"($".%2%42@*.%6.*0&($'$2$%
"+%)2./)5".7%6".#*(2+'$2$%@%)*4*%+2%6".#*(2%#"%."0+"E2%"(%"+%
4&($*?%)2.2)5".:#5')2#%8&9%#*(%N5'+"#%62.2%"+%$"#2..*++*%$"%
)&2+8&'".%42.)2%6".#*(2+A

O*#%4"$'*#7%)*4*%+2%)2.52%(252+7%"(%"#5"%)*(5"G5*7%0&()'*(2(%
)*4*%1"..24'"(52#%2(2+:5')2#%62.2%)*46."($".%+2%6#'8&"A%
O2%)2.52%(252+7%3'#52%$"#$"%&(2%6".#6")5'32%6#')*+<-')27%#"%
6."#"(52%)*4*%&(%4262%'(5".'*.%$"%+2%6#'8&"7%+*#%#"(5'4'"(5*#%
@% +*% '()*(#)'"(5"7%."3"+2($*%625.*("#%$"%)*46*.524'"(5*%
@%4*5'32)'*("#%'(5".(2#A%H#5"%"(0*8&"%6".4'5"%2(2+'J2.%+2%
6#'8&"%(*%$"%0*.42%.:-'$27%#'(*%)*4*%&(%#'#5"42%)*46+"E*%
$*($"% +2% '(5"-.2)'<(% $"% 2#6")5*#% $"% +2% 6".#*(2+'$2$% @%
#'#5"42#%#'4=<+')*#%)*(5.'=&@"%2% +2%)*(#5.&))'<(%$"%&(2%
42.)2%6".#*(2+%4/#%)*1"."(5"%@%#'-('0')25'32A



*$

()*+,-.%/0"
&$-12*)3-$+."#$

H(% +2% )*(#5.&))'<(% $"% 42.)2#% 6".#*(2+"#7% "#% 0.")&"(5"% .")&..'.% 2%
"#5.25"-'2#%*%4"5*$*+*-:2#%8&"%6.'*.'J2(%."0"."(5"#%-./0')*#%$"+%4*4"(5*%
#*=."%+2#%)2.2)5".:#5')2#%6.*6'2#%$"%)2$2%'($'3'$&*A%H#52%6./)5')2%023*.")"%+2%
)."2)'<(%$"%'$"(5'$2$"#%3'#&2+"#%#'4'+2."#%"(5."%#:7%+'4'52($*%+2%"G6."#'<(%$"%
+2%2&5"(5')'$2$%6".#*(2+%@%."$&)'"($*%#&%)262)'$2$%$"%42(5"(".#"%3'-"(5"#%
4/#%2++/%$"%+2#%5"($"()'2#A%I%#&%3"J%5'"($"(%2%*.'"(52.#"%12)'2%&(%6N=+')*%
$"%)*(#&4*%42#'3*7%."#6*($'"($*%2%62./4"5.*#%3'#&2+"#%-"(".2+'J2$*#%
8&"7%#'%='"(%)&46+"(%)*(%"#5/($2."#%"#595')*#%)*(5"46*./("*#7%)2.")"(%
$"%&(%#&#5"(5*%)*()"65&2+%#<+'$*7% +*%8&"%$".'32%"(%&(2%6".)"6)'<(%$"%
$"#)*("G'<(%"(5."%+2%'$"(5'$2$%$"+%'($'3'$&*%@%#&%."6."#"(52)'<(%3'#&2+A

W."(5"%2%"#52%(")"#'$2$7%#"%6.*6*("%+2%&5'+'J2)'<(%$"%+2%)2.52%(252+%)*4*%&(2%
1"..24'"(52%8&"%6".4'52%)*46."($".%+2%)*46+"E'$2$%6#:8&')27%"4*)'*(2+%@%
$"%6".#*(2+'$2$%8&"%$"0'("%+2%&(')'$2$%$"+%'($'3'$&*7%6".*%#*=."%5*$*%$2%
+2%0+"G'='+'$2$%$"%)."2.%&(2%'$"(5'$2$%3'#&2+%)*1"."(5"%)*(%"+% '($'3'$&*%@%
#&%6.*0"#'<(7% +*-.2($*%&(2%42.)2%6".#*(2+%N(')2A%H(%)*(#")&"()'27%"#52%
4"5*$*+*-:2%6".4'5'./%2.5')&+2.% +2% '$"(5'$2$%$"+% '($'3'$&*%"(%&(%#'#5"42%
3'#&2+%"#5.&)5&.2$*%@%#'-('0')25'3*7%6*#'='+'52($*%+2%)*(#5.&))'<(%$"%42.)2#%
6".#*(2+"#%)*1"."(5"#7%$'0"."()'2$2#%@%2+'("2$2#%)*(%#&%"#"()'2A%D2.2%"++*7%
#"%2=*.$2(%+2#%#'-&'"(5"#%$'0')&+52$"#B



*%

I+% #'5&2.(*#% "(% &(% "(5*.(*% #25&.2$*% $"% "#5:4&+*#% @% 42.)2$*% 6*.% +2%
'(4"$'25"J7%#"%"3'$"()'2%&(2%).")'"(5"%=.")12%"(5."%+2%2&5"(5')'$2$%$"+%
'($'3'$&*%@%+2#%6.*6&"#52#%$"%42.)2%6".#*(2+%6."#"(5"#%"(%"+%4".)2$*A%H(%
"#5"%)*(5"G5*7%+2#%42.)2#%12(%)*4"(J2$*%2%*4'5'.%#&%)2./)5".%$'0"."()'2$*.7%
2$*652($*% +"(-&2E"#%3'#&2+"#%"#52($2.'J2$*#%8&"%."#6*($"(%4/#%2% +2%
."6"5')'<(%8&"%2%+2%)*(#5.&))'<(%'$"(5'52.'2A%

O2% $"6"($"()'2% )*(5"46*./("2% 12)'2% +2#% +<-')2#% $"% )*(#&4*% ./6'$*%
"(%."$"#%#*)'2+"#%12%$".'32$*%"(%&(2%).'#'#%$"%+2%#'(-&+2.'$2$%3'#&2+A%I+%
2$*652.% "#595')2#% -"(9.')2#% 6*.% #&% ."($'4'"(5*% 2+-*.:54')*7% "+% $'#",*%
-./0')*%)*(5"46*./("*%6.'*.'J2%+2%"0')'"()'2%)*4".)'2+%#*=."%+2%)*1"."()'2%
(2..25'32A

¡˷˟˷ɳɇ˦ʒϝǻȫʒ˽˦ېȶɇېʒȶɇ˦͙ʒȶǻȶɇ͈ېγʒ͈Ͳǻˁɇ͈

M'%56+,+&',+#$2&$C&//#A+&'*#%$A&*-2-(94+,#%$
1#/#$+'*&/1/&*#/$(#$2+A&'%+9'$#/75&*)1+,#>

H(%)'".5*#%6.*)"#*#%$"+%$'#",*%$"%42.)2%6".#*(2+7%#"%"()&"(5.2%8&"%+*#%
'(#5.&4"(5*#%5.2$')'*(2+"#%$"%.")*+"))'<(%$"%$25*#%6."#"(52(%+'4'52)'*("#%
62.2%)265&.2.%+2%6.*0&($'$2$%$"%+*#%.2#-*#%$'#5'(5'3*#%$"+%#".7%"(5"($'9($*#"%
6*.%"++*%+2%6".#*(2+'$2$7%"+%6.*6<#'5*7%)<4*%"#%6".)'='$*%@%)<4*%#"%"G6."#2A

C2.2)5".:#5')2#% 8&9% )*(0*.42(% +*#% .2#-*#% $"% '$"(5'$2$% 6.*6'2% $"% 5*$*%
'($'3'$&*7%4'#4*#%8&9%(*%6&"$"(%5.252.#"%)*4*%62.5"%2E"(2%$"+%"E".)')'*%$"+%
$'#",*%$"%'$"(5'$2$%$"%42.)2%6".#*(2+7%"#%6*.%"#5*%8&9%"()*(5.24*#%8&9%
+2#%1"..24'"(52#%5.2$')'*(2+"#%5'"("(%&(%"(0*8&"%#&6".0')'2+%@%$"#)&'$2(%X



*&

$'4"(#'*("#%#'4=<+')2#%@%"#5.&)5&.2+"#%$"%+2%'$"(5'$2$A%D*.%"($"%#"%12)"%
"3'$"(5"%+2%(")"#'$2$%$"%&(%#'#5"42%8&"%5.2#)'"($2%+2%#&=E"5'3'$2$%$"+%
)."25'3*7%6".4'5'"($*%8&"%+2%#"+"))'<(%$"%32.'2=+"#%3'#&2+"#%6.*6'2#%$"+%
"E".)')'*%$"+%$'#",*%)*4*%+2%)*(#5.&))'<(%$"%#'#5"42#%-./0')*#7%#"+"))'<(%
5'6*-./0')27% #"+"))'<(% ).*4/5')27% "(5."% *5.*#?% #"2(% "+% ."#&+52$*% $"% &(%
2(/+'#'#%#'4=<+')*%.'-&.*#*%@%(*%$"%&(2%4".2%26.")'2)'<(%"46:.')2A

C*4*%."#&+52$*%$"%+2%"#52($2.'J2)'<(%"#595')2%@%$"%+2#%+'4'52)'*("#%6.*6'2#%
$"%+2#%1"..24'"(52#%&#&2+4"(5"%&#2$2#7%#"%"3'$"()'2%&(%32):*%"(%"+%6.*)"#*%
$"% 5.2$&))'<(% $"% #'-(*#7% #:4=*+*#% @% #'#5"42#% $"% #'-('0')2)'<(% "(5."% +2%
6#'8&"%$"+%'($'3'$&*%)*(%#&%."6."#"(52)'<(%3'#&2+A%HG'#5"%&(2%$"#)*("G'<(%
).:5')2% "(5."% +*#% #'#5"42#% #'4=<+')*#% 1'#5<.')*#% $"% '(5".6."52)'<(% $"% +2%
6".#*(2+'$2$%@%#&%'46+"4"(52)'<(%59)(')2%"(%"+%$'#",*%)*(5"46*./("*A%
V*% *=#52(5"7% "#52% (")"#'$2$% 6."#"(52% &(2% *6*.5&('$2$% #'(-&+2.% 62.2%
"+% $"#2..*++*% "% '46+"4"(52)'<(% $"% (&"32#% 1"..24'"(52#% 8&9% '(5"-."(%
#'#5"42#%$"%'(5".6."52)'<(%2.8&"5:6')2%)*(%"+%$'#",*%-./0')*7%(*.42($*%
2#6")5*#%$"%+2%6".#*(2+'$2$%2=*.$2$*#%"(%+2%)2.52%(252+%2+%+"(-&2E"%59)(')*%
$"+%$'#",2$*.A%

H#% "(% "#5"% )*(5"G5*% $*($"% "+% 6."#"(5"% 6.*@")5*% 2$8&'"."% ."+"32()'27%
6.*6*('"($*% &(2% -&:2% 62.2% "+% $'#",*% $"% 42.)2#% 6".#*(2+"#% 8&"% 2)5N2%
)*4*%"#"%6&"(5"%4"5*$*+<-')*%8&"7%12#52%"+%4*4"(5*7%"#% '("G'#5"(5"A%
H+%6.*@")5*%(*%=&#)2%&(2%'(5".6."52)'<(%4:#5')27%#'(*%+2%#'#5"425'J2)'<(%
59)(')2%$"%+2%#'4=*+*-:2%$"%+2%)2.52%(252+%62.2%5.2(#0*.42.+2%"(%32.'2=+"#%
-./0')2#%*=E"5'32#%S-"*4"5.:27%6"#*%3'#&2+7%6#')*+*-:2%$"+%)*+*.7%"(5."%*5.*#MA%
!"%"#5"%4*$*7%+2%6.*6&"#52%6".4'5"%8&"%"+%$'#",2$*.%62#"%$"%&(2%"#595')2%
$"%5"($"()'2%2%&(2%'$"(5'$2$%3'#&2+%8&"%-2.2(5')"%&(%#'-('0')2$*%6.*0&($*%
@%"#59%"#5.259-')24"(5"%)*(#5.&'$2A

_ˁېǈǻȫʜ˷ېȶɇېƛ̵ǻȶͲȫȫʒ˽˦ېƍɇ˟ʒ˽͙ʒȫǻ



*'

435$#/6)'

ԝֽԠ ԝֽې�ɇ˦ɇ̵ǻˁ

"#%

!"#2..*++2.%&(2%456%*71-"8"9(4'&%*81*')-1#$#1-%&'()*
:17'(-'&%%0&($24"(52$2%"(%+*#%2#6")5*#%2.8&"5:6')*#%
$"%+2%)2.52%(252+7%2.5')&+2$2%)*(%+*#%6.'()'6'*#%$"+%$'#",*%
-./0')*7%)*(%"+%0'(%$"%6.*6*.)'*(2.%2+%$'#",2$*.%!"##$%&'#%
1"..24'"(52#%)*()"65&2+"#%@%6./)5')2#%8&"%02)'+'5"(%+2%
)*(#5.&))'<(%$"%42.)2#%6".#*(2+"#%4/#%2&59(5')2#A

!



*(

ԝֽԠֽԞې_͈̬ɇȫʜɨʒȫ˷͈

W&($24"(52.%+2%."+2)'<(%"(5."%+*#%2.8&"5'6*#%2#5.*+<-')*#%@%
+2%6#')*+*-:2%2(2+:5')2%$"%C2.+%P&(-%62.2%"#52=+")".%&(%42.)*%
5"<.')*%8&"%32+'$"%+2%)2.52%(252+%)*4*%&(2%1"..24'"(52%$"%
$'2-(<#5')*%"(%+2%)*(#5.&))'<(%$"%'$"(5'$2$%6".#*(2+A
%

C25"-*.'J2.%+*#%)<$'-*#%3'#&2+"#%@%+2#%32.'2=+"#%$"%$'#",*7%
)*4*%"+%).*425'#4*7%+2%4*.0*+*-:27%+2%#'(52G'#%"#62)'2+%@%+2%
$'4"(#'*(2+'$2$7%"(5."%*5.2#7%2#*)'2$2#%2% +*#%$*)"%#'-(*#%
J*$'2)2+"#7%)*(%"+%0'(%$"%#'#5"425'J2.%#&%26+')2)'<(%59)(')2%
"(%"+%$'#",*%$"%+2%'$"(5'$2$%3'#&2+A

;'#5"425'J2.% &(2% 425.'J% $"% 5.2(#0"."()'2% #"4'<5')2% 8&"%
5.2$&J)2%+2#%32.'2=+"#%$"%+2%)2.52%(252+%"(%$"5".4'(2(5"#%
$"% $'#",*% "#6"):0')*#7% "#52=+")'"($*% &(2% 1*E2% $"% .&52%
59)(')2%62.2%+2%)."2)'<(%$"%'$"(5'$2$"#%3'#&2+"#%)*1"."(5"#A%

Y2+'$2.%+2%26+')2='+'$2$%$"%+2%-&:2%4"5*$*+<-')2%4"$'2(5"%"+%
$"#2..*++*%$"%&(%)2#*%6./)5')*%8&"%$"4&"#5."%"+%6.*)"#*%
$"%)*(#5.&))'<(%$"%&(2%'$"(5'$2$%3'#&2+%"#5.259-')2%2%62.5'.%
$"%+2%'(5".6."52)'<(%#'4=<+')2%$"%+2%)2.52%(252+A



*)

7,'#/8/%.%/0""#&
O2% 6.*6&"#52% $"% &(2% -&:2% 4"5*$*+<-')2% =2#2$2% "(% +2%

'(5".6."52)'<(%#'4=<+')2%$"%+2%)2.52%(252+%#"%6*#')'*(2%)*4*%
&(2%2+5".(25'32%'((*32$*.2%8&"%2.5')&+2%"+%$'#",*%-./0')*%)*(%
+2#%$'3".#2#%(")"#'$2$"#%8&"%#"%6."#"(52(%2+%'(5"(52.%)."2.%
42.)2#% 6".#*(2+"#% 2&59(5')2#% @% )*(% &(% 02)5*.% $'0"."()'2+%
6.*0&($*%"(%&(%4".)2$*%#25&.2$*A%I+%5.2#)"($".%"+%&#*%$"%
1"..24'"(52#% -"(9.')2#% @% 6+2(5'++2#% 6.""#52=+")'$2#7% "#5"%
6.*@")5*% 26*.52% (&"32#% 6".#6")5'32#% 52(5*% 5"<.')2#% )*4*%
6./)5')2#% 8&"% 6".4'5"(% &(2% )*(#5.&))'<(% '$"(5'52.'2% )*(%
42@*.%#&#5"(5*%)*()"65&2+%@%.'-*.%59)(')*A

H#5"% 6.*@")5*% 26*.52% "(% $'3".#2#% /."2#% $"% +2% 6.*0"#'<(7%
#'"($*%+2#%5."#%4/#%6.'()'62+"#%+2#%#'-&'"(5"#B%



"+

H+%6.*@")5*%)*(5.'=&@"%2+%)246*%$"+%$'#",*%-./0')*%2+%6.*6*(".%&(%
"(0*8&"%'(5".$'#)'6+'(2.'*%8&"%'(5"-.2%0&($24"(5*#%$"%+2%#"4'<5')27%
+2%6#')*+*-:2%2(2+:5')2%@%+2%2#5.*+*-:2%)*4*%&(%#'#5"42%#'4=<+')*%$"%
'(5".6."52)'<(%2.8&"5:6')2%$"+%'($'3'$&*A%H#52%2.5')&+2)'<(%6.*6*.)'*(2%
&(%42.)*%4"5*$*+<-')*%8&"%02)'+'52% +2%)*(#5.&))'<(%$"%'$"(5'$2$"#%
3'#&2+"#%$"%42.)2%6".#*(2+%)*(%42@*.%)+2.'$2$7%)*1"."()'2%@%6.")'#'<(7%
2% $'0"."()'2% $"% 4"5*$*+*-:2#% 5.2$')'*(2+"#% )"(5.2$2#% N(')24"(5"%
"(%5"($"()'2#%*%$")'#'*("#%#&=E"5'32#7%"#52%6.*6&"#52%'(5.*$&)"%&(%
4*$"+*%$"%2(/+'#'#%8&"%6".4'5"%6.*0&($'J2.%"(% +2%)*46."(#'<(%$"%
+2% '$"(5'$2$% $"+% '($'3'$&*% $"#$"% $'3".#2#% $'4"(#'*("#% #'4=<+')2#%
@%"#5.&)5&.2+"#%$"% +2% '$"(5'$2$A%!"%"#5"%4*$*7%#"%246+:2%"+%42.)*%
5"<.')*%$"+%$'#",*%$"%42.)2#%6".#*(2+"#%2+%'()*.6*.2.%&(2%1"..24'"(52%
4"5*$*+<-')2%62.2%"+%$'2-(<#5')*7%+2%)*()"65&2+'J2)'<(%@%+2%5.2$&))'<(%
$"%25.'=&5*#%'(52(-'=+"#%"(%.")&.#*#%-./0')*#A

N&(&0#',+#$O,#2@A+,#

N&(&0#',+#$H/-6&%+-'#(

!"#$"%+2%6".#6")5'32%6.*0"#'*(2+7%"#52%-&:2%4"5*$*+<-')2%."6."#"(52%
&(2%'((*32)'<(%$'#.&65'32%"(%"+%6.*)"#*%$"%$'#",*%$"%'$"(5'$2$"#%
3'#&2+"#% 62.2% 42.)2#% 6".#*(2+"#7% @2% 8&9% "(% "+% "E".)')'*% $'2.'*% #"%
#&"+"% $"6"($".% $"% ."0"."(5"#% "G5".(*#7% 5"($"()'2#% $'-'52+"#% @%
$")'#'*("#%'(5&'5'32#7%+*%8&"%+'4'52%+2%6.*0&($'$2$%)*()"65&2+%@%."$&)"%
+2%)262)'$2$%$"%-"(".2.%6.*6&"#52#%3".$2$".24"(5"%$'0"."()'2$2#A%

Z"('"($*%"(%)&"(52%"#5"%)*(5"G5*%+2%6.*6&"#52%'(5.*$&)"%&(%"(0*8&"%
4"5*$*+<-')*%8&"%"#5.&)5&.2%"+%6.*)"#*%$"%$'#",*%$"#$"%+2%'$"(5'$2$%
$"+%'($'3'$&*%@%(*%$"#$"%+2%"#595')2%$*4'(2(5"%$"+%4*4"(5*7%&#2($*%
+2%5.2$&))'<(%$"%"+"4"(5*#%#'4=<+')*#%@%2.8&"5:6')*#%"(%32.'2=+"#%
-./0')2#%)*()."52#7%#"%"#52=+")"%&(2%+<-')2%$"%5.2=2E*%8&"%6".4'5"%
0&($24"(52.%)2$2%$")'#'<(%3'#&2+A%H+%6.*@")5*%$2%2%+*#%$'#",2$*."#%
0.""+2()"% 8&9% #"% "()&"(5."(% "(% "5262% '(')'2+% *% $"% )*(#*+'$2)'<(%
6.*0"#'*(2+7%&(%$'0"."()'2$*.%#'-('0')25'3*%"(%"+%4".)2$*%+2=*.2+A



"!

I)5&2+4"(5"7% +2% )*@&(5&.2% #*)'2+% #"% "()&"(5.2% 42.)2$2% 6*.% +2%
#25&.2)'<(%$"%"#5:4&+*#7%+2%'(4"$'25"J%$"%'(0*.42)'<(%@%+2%).")'"(5"%
1*4*-"("'J2)'<(% $"+% $'#",*A% ;'"($*% "#5"% "+% ."#&+52$*% $"+% &#*%
.")&.."(5"%$"%6+2(5'++2#%6."$'#",2$2#%*%"+%2&-"%$"%5"($"()'2#%)2$2%
3"J% 4/#% "0:4".2#7% )*4*% )*(#")&"()'27% "+% $'#",*% 12% "(5.2$*% "(%
&(2%).'#'#%$"%&(')'$2$7%"(%+2%8&"%+2#%6.*6&"#52#%3'#&2+"#%5'"($"(%2%
3*+3".#"%#"4"E2(5"#%@%)2."(5"#%$"%&(%#&#5"(5*%'$"(5'52.'*%#<+'$*A%H(%
"#5"%)*(5"G5*7%"+%6."#"(5"%6.*@")5*%#&.-"%)*4*%&(2%."#6&"#52%2%+2%
(")"#'$2$%1&42(2%$"%$'0"."()'2)'<(7%.")*(*)'4'"(5*%@%)*(#5.&))'<(%
$"%'$"(5'$2$A%O2%-&:2%#"%*.'"(52%"#6"):0')24"(5"%2%$'#",2$*."#%-./0')*#%
ۯɊ̖̖̅ͧˠʱɕǻɊʱ̜̅ۯɕɦۯ̖ۯʱ̅ʱɊʱǻˠۯɦ͸ǻ͋ǻۯɦ̅ۯכǻ̖̆ͧۯԿԻۯϤۯԽԻۯɦ̅͸͔ɦۯɕɦۯכ#'&%$##"!
6.*0"#'*(2+% 8&9% #"% $"$'8&"(% 2+% $"#2..*++*% $"% 42.)2#% 6".#*(2+"#7%
"#5"%-.&6*%#"%$"#"(3&"+3"%"(%"(5*.(*#%$'-'52+"#%2+524"(5"%3'#&2+"#7%
$*($"%+2%)*(#52(5"%"G6*#')'<(%2%."0"."(5"#%"G5".(*#%'(0+&@"%"(%#&#%
6.*)"#*#%)."25'3*#7%-"(".2($*%$"6"($"()'2%"#595')2%@%$'0')&+52$"#%"(%
+2%)*()"65&2+'J2)'<(%@%$'0"."()'2)'<(%$"%#&#%6.*6&"#52#A%

ƀɇˁɇγǻ˦ȫʒǻېƍ˷ȫʒǻˁ

I% 62.5'.% $"% "#52% (")"#'$2$7% +2% -&:2% 6".4'5"% $"#2..*++2.% 42.)2#%
6".#*(2+"#% 2+'("2$2#% )*(% +2% "#"()'2% $"+% '($'3'$&*7% "3'52($*% +2%
$'#*(2()'2%"(5."%+*%8&"%#"%"#%@%+*%8&"%#"%)*4&(')2?%2+%$'#52()'2.#"%
$"%#*+&)'*("#%"#52($2.'J2$2#7%#"%6.*4&"3"%&(2%)*4&(')2)'<(%4/#%
1*("#527%)*1"."(5"%@%#'-('0')25'32%$"%+2%'$"(5'$2$%N(')2%$"+%'($'3'$&*A
!"%"#5"%4*$*7%#"%023*.")"%+2%)*(#5.&))'<(%$"%3:()&+*#%"4*)'*(2+"#%
4/#%#<+'$*#%"(5."%"+%'($'3'$&*%@%#&%"(5*.(*7%$*($"%+2%42.)2%6".#*(2+%
$"E2%$"%#".%N(')24"(5"%&(%.")&.#*%"#5.259-')*%$"%6*#')'*(24'"(5*%@%
62#2%2%)*(#*+'$2.#"%)*4*%&(2%."6."#"(52)'<(%#'4=<+')2%$"%+2%6#'8&"%
$"+%#&E"5*%"(%+2%#*)'"$2$%)*(5"46*./("2A



$
*+$(%
$,-,$,"(!+.



""

$ $#" 9'#.&)
&$-1.*#$

H(% +2% 2)5&2+'$2$% 3'3'4*#% "(% &(% 4&($*% 2)"+".2$*%
@% )24='2(5"7% "(% $*($"% )2$2% #"42(2% #"% 6."#"(52(%
'((*32)'*("#%@%(&"32#%0*.42#%$"%$"#"(3*+3".(*#%"(%
+2% #*)'"$2$?% )*(% "#5*% 524='9(% 12(% 3"('$*% )24='*#%
)*($&)5&2+"#% @% 6".)"65'3*#% 12)'2% &(*% 4'#4*% @% "+%
"(5*.(*% 8&9% +*% .*$"2A% H#% 6*.% "#*% 8&9% "+% )24='*% $"%
"(0*8&"%@%6.'*.'$2$"#%(*%$"=".:2%5*42.#"%2%+2%+'-".27%
@2%8&9%#'-&'"($*%"+%0+&E*%$"%+*#%)*(5"G5*#%2)5&2+"#7%#"%
6."#"(52% $"% 42(".2% 6".)"65'=+"% "+% ).")'"(5"% '(5".9#%
6*.% '(5"-.2.% #'#5"42#% #'4=<+')*#% @% 1"..24'"(52#% $"%
2&5*)*(*)'4'"(5*%"(%(&"#5.*%$:2%2%$:2A

H(%"#5"%#"(5'$*7%$"%42(".2%62.5')&+2.%+2%2#5.*+*-:2%12%
)*4"(J2$*%2%6*#')'*(2.#"%"(%+*#%N+5'4*#%2,*#%)*4*%
&(% -.2(% .")&.#*% &5'+'J2$*% "(% $'#5'(52#% $'#)'6+'(2#7% (*%
#*+*%$"#$"%&(2%6".#6")5'32%'(5".6."525'327%#'(*%524='9(%
)*4*%&(%'(#&4*%62.2%+2%5*42%$"%$")'#'*("#%"#595')2#%
@%)*()"65&2+"#A



"$

R.2(%62.5"%$"%+2#%6.*6&"#52#%)*(5"46*./("2#%2(2+'J2$2#%"3'$"()'2(%&(2%
5"($"()'2%2%"G5.2".%"+"4"(5*#%"#6"):0')*#%$"%$"5".4'(2$2#%1"..24'"(52#%
62.2%#&%26+')2)'<(%"(%(')1*#%)*()."5*#%@%)*(%*=E"5'3*#%$"+'4'52$*#7%"(%
"#5"%)*(5"G5*7%"+%6."#"(5"%6.*@")5*%#"%0&($24"(52%"(%+2%&5'+'J2)'<(%$"%+2%
)2.52%(252+%)*4*%1"..24'"(52%$"%2(/+'#'#%#'4=<+')*%26+')2$2%2+%$"#2..*++*%
$"%42.)2#%6".#*(2+"#7%)*(%"+%0'(%$"%"#5.&)5&.2.%6.*)"#*#%8&"%6".4'52(%
5.2$&)'.%+2%'$"(5'$2$%$"+%'($'3'$&*%"(%&(%+"(-&2E"%3'#&2+%)*1"."(5"A

I&(% 2#:% "#5"% "(0*8&"% (*% #"% $"="% 5*42.% )*4*% 02)5*.% +'4'52(5"% 2% *5.2#%
$'#)'6+'(2#7% @2% 8&9% +2% &5'+'J2)'<(% $"% +2% )2.52% (252+% 12% $"4*#5.2$*% &(%
-.2(%$"#"46",*%@%9G'5*%"(%$'#5'(5*#%(')1*#%"(%+*#%8&9%#"%12%26+')2$*%"+%
4'#4*A%F(%)2#*%6.'4*.$'2+%$"%2(/+'#'#%"#%"+%$"%/:-#"*!#1%-',%3%0&($2$*%@%
$"#2..*++2$*%6*.%;%<#%*;18')%=%8&'"(%)*4='(2%2#5.*+*-:2%)*(%=.2($'(-7%
$'#",*%["=%@%)*(5"('$*%)."25'3*A

9'1):#C265&.2%$"%62(52++2%$"%I#5.*)."25'32֤ۯĤɦɕʱ̅ǻۯלͧۯכʇל֜ל
K")&6".2$*%$"%1556#BTT2#5.*)."25'32A)*4T

�ʒɳͲ̵ǻېԝֽېÅ˦͙ɇ̵ɨǻϝېȶɇˁ͈ېʒ͙ʒ˷ېηɇȣ̵͙͈�ې˷ȫ̵ɇǻ͙ʒγǻ



"%

ƍɇɳ͹˦ې ې˷̵͙͈� I̵ɇǻ͙ʒγǻې ռֽ͈ɨֽսּې ˁǻې ȫǻ̵͙ǻې ˦ǻ͙ǻˁې ̬Ͳɇȶɇې ͈ɇ̵ې
&A1(&#2#$ ,-A-$ 5'#$ C&//#A+&'*#$ 2&$ #5*-,-'-,+A+&'*-$
75&$1&/A+*&$,-A1/&'2&/$(#$&%&',+#$2&($+'2+0+25-$#$1#/*+/$2&$
%5%$,-'6+45/#,+-'&%$%+A:9(+,#%.$6#,+(+*#'2-$%5$#1(+,#,+9'$
&'$1/-,&%-%$,/&#*+0-%$-/+&'*#2-%$#($2&%#//-((-$2&$A#/,#>$
J&%2&$ &%*&$ &'6-75&.$ (#$ ,-'%*/5,,+9'$ 2&$ +2&'*+2#2$ '-$
1#/*&$ ;'+,#A&'*&$ 2&$ 2&,+%+-'&%$ &%*@*+,#%.$ %+'-$ 2&$ (#$
+'*&/1/&*#,+9'$2&$&(&A&'*-%$1/&%&'*&%$&'$(#$,#/*#$'#*#(.$(-%$
,5#(&%$1&/A+*&'$#(+'&#/$(#$1&/%-'#(+2#2$2&($5%5#/+-$,-'$%5$
/&1/&%&'*#,+9'$0+%5#($8$,-A5'+,#,+-'#(>

O2% )2.52% (252+% #"% 6*#')'*(2% )*4*% &(% .")&.#*% 8&"% 6*#'='+'52% "#5.&)5&.2.%
$'#)&.#*#%$"%42.)2%4/#%)*1"."(5"#%@%#'-('0')25'3*#7%2+%3'()&+2.%2#6")5*#%
'(5".(*#% $"+% '($'3'$&*% )*(% #&% 6.*@"))'<(% "G5".(2A% V*% *=#52(5"7% "#5"%
"(0*8&"% #"% $"#2..*++2% 6.'()'62+4"(5"% 2% ('3"+% )*()"65&2+7% 6.'*.'J2($*% "+%
2)*462,24'"(5*%"#5.259-')*%@%"+%2&5*)*(*)'4'"(5*7%#'(%6.*0&($'J2.%"(%+2%
5.2$&))'<(%#'#5"4/5')2%$"%"#5*#%"+"4"(5*#%#'4=<+')*#%"(%32.'2=+"#%-./0')2#%
)*()."52#%$"(5.*%$"+%6.*)"#*%$"%$'#",*A

O2%6.*6&"#52%$"%I#5.*)."25'32%#"%*.'"(52%2+%$"#2..*++*%$"%42.)2#%6".#*(2+"#%
62.2%6.*0"#'*(2+"#%"(%"+%/4='5*%2#5.*+<-')*7%"#%$")'.7%#&%6N=+')*%*=E"5'3*%#"%
"()&"(5.2%$"+'4'52$*%6.'()'62+4"(5"%2%2#5.<+*-*#%8&"%=&#)2(%)*(#*+'$2.%
#&%6."#"()'2%$'-'52+%@%#&%42.)2%6".#*(2+%$"(5.*%$"%"#5"%)246*%"#6"):0')*A%
H#52%$"+'4'52)'<(%+"%6".4'5"%-"(".2.%#*+&)'*("#%2+524"(5"%"#6")'2+'J2$2#%@%
)*1"."(5"#%)*(%#&%(')1*?%#'(%"4=2.-*7%524='9(%."#5.'(-"%+2%26+')2='+'$2$%$"%
#&%"(0*8&"%2%&(%-.&6*%4/#%"G5"(#*%$"%&#&2.'*#A%I#'4'#4*7%#&%4"5*$*+*-:2%
#"%)"(5.2%"(%"+%2)*462,24'"(5*%)*()"65&2+%@%"#5.259-')*7%6.'*.'J2($*%
"+%2&5*)*(*)'4'"(5*%)*4*%"E"%$"+%6.*)"#*%)."25'3*7%#'(%"3'$"()'2.%&(2%
#'#5"425'J2)'<(%59)(')2%8&"%6".4'52%5.2$&)'.%$"%42(".2%"#5.&)5&.2$2%+*#%
"+"4"(5*#%$"%+2%)2.52%(252+%"(%32.'2=+"#%-./0')2#%"#6"):0')2#%26+')2=+"#%$"%
0*.42%."6+')2=+"%"(%$'#5'(5*#%)*(5"G5*#%$"%$'#",*A



"&

H(%"#5"%#"(5'$*%"3'$"()'24*#%8&9%"G'#5"(%6.*6&"#52#%)*4*%4&1%'#6%!)1,5)#
8&9% 32+'$2(% "+% &#*% $"% +2% 2#5.*+*-:2% )*4*% &(2% 1"..24'"(52% 6".5'("(5"%
$"(5.*%$"+%)246*%)."25'3*7%524='9(%6*("(%"(%"3'$"()'2%+2%2&#"()'2%$"%&(%
4*$"+*%4"5*$*+<-')*%2$2652=+"%2%$'3".#*#%6".0'+"#%6.*0"#'*(2+"#%4/#%2++/%
$"+%/4='5*%2#5.*+<-')*A%H#%6.")'#24"(5"%"#52%32.'2=+"%$*($"%"+%6."#"(5"%
6.*@")5*%2$8&'"."%."+"32()'27%2+%6.*6*(".%&(2%-&:2%8&"%246+:2%"+%2+)2()"%$"%
"#52%1"..24'"(527%6".4'5'"($*%#&%26+')2)'<(%"(%+2%)*(#5.&))'<(%$"%42.)2#%
6".#*(2+"#% $"% )&2+8&'".% '($'3'$&*7% '($"6"($'"(5"4"(5"% $"% #&% )246*%
6.*0"#'*(2+7%4"$'2(5"%&(%#'#5"42%"#5.&)5&.2$*%$"%5.2$&))'<(%#"4'<5')2A

D*.%*5.2%62.5"%"()*(5.24*#%8&9%"(%+2%2)5&2+'$2$%"+%&#*%$"%+2%)2.52%(252+%
12%'$*%5*42($*%&(2%6*#')'<(%."+"32(5"%"(%"+%4"$'*7%"()*(5.2($*%524='9(%
#&%&#*%"#6"):0')*%"(%"+%.&=.*%$"+%$'#",*%$"%'(5".'*."#A%H#5"%)246*%."#&+52%
62.5')&+2.4"(5"%."+"32(5"%62.2%"+%2(/+'#'#%$"(5.*%$"+%"#52$*%$"+%2.5"7%@2%8&"%
6+2(5"2%+2%)2.52%(252+%)*4*%&(2%1"..24'"(52%$"%)*(*)'4'"(5*%6.*0&($*%$"+%
&#&2.'*7%2%62.5'.%$"%+2%)&2+%#"%)*(0'-&.2(%6.*6&"#52#%"#62)'2+"#%2+'("2$2#%
)*(%#&#%(")"#'$2$"#7%)2.2)5".:#5')2#%6".#*(2+"#%@%$'4"(#'*("#%#'4=<+')2#%
$"%'$"(5'$2$A

9'1):#K")&6".2$*%$"%1556#BTT2#5.*)."25'32A)*4T

�ʒɳͲ̵ǻېԞֽېIǻ̬͙Ͳ̵ǻېȶɇ̬ېǻ˦͙ǻˁˁǻېȶɇˁ͈ېʒ͙ʒ˷ېηɇȣې
4&1%';%!)1,5)



"'

�˦ȶ̵ɇǻې�˦ɇϝּېȶʒ͈ɇ˧ǻȶ˷̵ǻېȶɇېʒ˦͙ɇ̵ʒ˷̵ɇ͈%'(5"-.2%+2%)2.52%(252+%$"(5.*%$"%
#&#%6.*)"#*#%$"%$'#",*7%$*($"%"+%"#62)'*%#"%)*(0'-&.2%2%62.5'.%$"%+2#%
)2.2)5".:#5')2#%#'4=<+')2#%@%#"4'<5')2#%$"+%'($'3'$&*A

9'1)2#Iǻ͋͸Α͔ǻۯɕɦ͋ۯǻ̅͸ǻˠˠǻۯɕɦ̅�ۯɕ͔ɦǻ̅�ۯɦϼۯÅ̅͸ɦ͔ʱ̖͔͔�ۯ֏ۯɊʞʱ͸ɦɊ͸Α͔ɦ̅�֤ۯɦϼۯכ
#A%0AMA%K")&6".2$*%$"%1556#BTT2($."22("J'(5".'*.#A)*4T2#5.*+*-')2+X$"#'-(T

;&% "(0*8&"% 6+2(5"2% 8&"% +2% )2.52% (252+% (*% #*+*% 0&()'*(2% )*4*% &(%
'(#5.&4"(5*%$"%)*(*)'4'"(5*%6.*0&($*7%#'(*%524='9(%)*4*%&(2%-&:2%62.2%
+2%*65'4'J2)'<(%$"%"#62)'*#%12='52=+"#7%6".4'5'"($*%2$2652.%"+"4"(5*#%
$"+% "(5*.(*% "(% 0&()'<(% $"% +2% 6".#*(2+'$2$7% $'(/4')2#% '($'3'$&2+"#% @%
(")"#'$2$"#%"#6"):0')2#%$"+%&#&2.'*A%H#5*%#"%0&($24"(52%"(%6.'()'6'*#%
$"+% $'#",*% )*4*% +2% 2.4*(:27% +2% )*1"."()'27% "+% "8&'+'=.'*% @% +2% &('$2$%
)*46*#'5'327% '(5"-.2$*#% )*(% "+"4"(5*#% )*4*% "+% )*+*.7% +2% 5"G5&.27% +*#%
425".'2+"#%@%+2%$'#5.'=&)'<(%"#62)'2+%62.2%-"(".2.%24='"(5"#%3'#&2+4"(5"%
)*1"."(5"#%)*(%+2%6".#*(2+'$2$%$"+%&#&2.'*A%!"%"#5"%4*$*7%"+%"#62)'*%(*%
#*+*%."#6*($"%2%&(2%0&()'<(%"#595')2%*%&5'+'52.'27%#'(*%8&"%#"%)*(#5.&@"%
)*4*%&(%#'#5"42%)*1"."(5"%$*($"%)2$2%"+"4"(5*%)&46+"%&(%.*+%$"(5.*%
$"%&(2%(2..25'32%'$"(5'52.'2A

�ʒɳͲ̵ǻېԠֽېƍɇȫȫʒ˽˦̵͙͈�֭ې˷ˁ˷ɳʒȫǻˁېTɇ͈ʒɳ˦֮ېȶɇˁ͈ېʒ͙ʒ˷ېηɇȣې
�˦ȶ̵ɇǻې�˦ɇϝېÅ˦͙ɇ̵ʒ˷̵ېհ̵�ېȫɿʒ͙ɇȫ͙Ͳ̵ɇ



"(

$?($J+%&3-$O%*/-(94+,-$&%$5'$&'6-75&$;'+,-$2&$(#$2&,-/#,+9'$
2&$+'*&/+-/&%$75&$+',-/1-/#$(#$,#/*#$'#*#($2&($,(+&'*&$1#/#$
,/&#/$ 5'$ &%1#,+-$ 75&$ /&6(&I&$ %5$ +'2+0+25#(+2#2$ 8$ #1-8&$
%5$,/&,+A+&'*-$1&/%-'#(>$O($#'#(+=#/$ (#$,#/*#$#%*/-(94+,#$
2&($,(+&'*&.$+',(58&'2-$%5$%+4'-$%-(#/.$%+4'-$(5'#/$8$%+4'-$
#%,&'2&'*&.$ %&$ 15&2&'$ 2+%&3#/$ &%1#,+-%$ 75&$ '-$ %-(-$
/&6(&I#'$ %5$ +2&'*+2#2.$ %+'-$ 75&$ *#A:+@'$ 6-A&'*#'$ %5$
2&%#//-((-$8$*/#'%6-/A#,+9'$1&/%-'#(>$E-%$,-(-/&%.$*&<*5/#%$
8$ &(&A&'*-%$ %&$ ,-A:+'#'$ #/A-'+-%#A&'*&$ 1#/#$ ,/&#/$
5'$&'*-/'-$75&$/&%5&'&$,-'$%5$%5:,-'%,+&'*&$&$ +'%1+/#/$
,#A:+-%$1-%+*+0-%>

?($-:I&*+0-$2&($2+%&3-$#%*/-(94+,-$&%$,/&#/$&%1#,+-%$75&$
+A1#,*&'$ 2&$ A#'&/#$ 1-%+*+0#$ &'$ &($ &%*#2-$ &A-,+-'#(.$
(#%$ /&(#,+-'&%$8$&($ :+&'&%*#/$4&'&/#($2&($ ,(+&'*&>$O($ 5%#/$
(#$ #%*/-(-4)#$ ,-A-$ 45)#.$ &($ 2+%&3#2-/$ 15&2&$ 4&'&/#/$
5'$ &%1#,+-$ 75&$ /&6(&I&$ (#$ A&I-/$ 0&/%+9'$ 2&($ ,(+&'*&$ 8$ (-$
#852&$#$%&'*+/%&$A&I-/$,-'%+4-$A+%A->$O($ +',-/1-/#/$ (-%$
,-'-,+A+&'*-%$ #%*/-(94+,-%$ &'$ &($ 1/-,&%-$ 2&$ 2+%&3-.$
&%$ 1-%+:(&$ ,/&#/$ &%1#,+-%$75&$#,*+0&'$ &($ %5:,-'%,+&'*&$
A&2+#'*&$(#%$&A-,+-'&%$8$&($+A1#,*-$75&$5'$&'*-/'-$15&2&$
͙ɇ˦ɇ̵ېɇ˦ېֽ͈˷̵͙˷͈˷˦ېօ�˦ɇϝּֽ͈ېɨֽ սֽ



")

H(%#:(5"#'#7%"+%2(/+'#'#%$"%6.*@")5*#%@%#*+&)'*("#%2)5&2+"#%"3'$"()'2%8&"%+2%
)2.52%(252+%#"%12%)*(#*+'$2$*%)*4*%&(2%1"..24'"(52%32+'*#2%"(%6.*)"#*#%
$"%$'#",*%@%)."2)'<(%"(%$'#5'(5*#%/4='5*#7%$"#$"%"+%$"#2..*++*%$"%42.)2#%
6".#*(2+"#%12#52%"+%$'#",*%$"%'(5".'*."#A%;'(%"4=2.-*7%524='9(%#"%*=#".32%
8&"% +2%42@*.:2%$"%"#52#%26+')2)'*("#%#"%)"(5.2(%"(%(')1*#%"#6"):0')*#%
@% *6".2(% $"% 42(".2% )*()"65&2+7% #'(% *0.")".% &(% #'#5"42% 4"5*$*+<-')*%
."6+')2=+"% 8&"% 6".4'52% 5.2$&)'.% $"% 0*.42% "#5.&)5&.2$2% +*#% "+"4"(5*#%
#'4=<+')*#%"(%32.'2=+"#%-./0')2#%26+')2=+"#%"(%)*(5"G5*#%4/#%246+'*#A%H#%
6.")'#24"(5"%"#52%+'4'52)'<(%+2%8&"%0&($24"(52%+2%."+"32()'2%$"+%6."#"(5"%
6.*@")5*7%"+%)&2+%=&#)2%"#52=+")".%&(2%-&:2%4"5*$*+<-')2%8&"%'(5"-."%+2%
)2.52%(252+%)*4*%1"..24'"(52%$"%2(/+'#'#%@%5.2$&))'<(%#"4'<5')27%246+'2($*%
#&%2+)2()"%2%+2%)*(#5.&))'<(%$"%'$"(5'$2$"#%3'#&2+"#%6".#*(2+'J2$2#%62.2%
$'3".#*#%6".0'+"#%6.*0"#'*(2+"#A

9'1)2#Iǻ͋͸Α͔ǻۯɕɦ͋ۯǻ̅͸ǻˠˠǻۯɕɦ̅�ۯɕ͔ɦǻ̅�ۯɦϼۯÅ̅͸ɦ͔ʱ̖͔͔�ۯ֏ۯɊʞʱ͸ɦɊ͸Α͔ɦ̅�֤ۯɦϼۯלͧۯכ
0AMA%K")&6".2$*%$"%1556#BTT2($."22("J'(5".'*.#A)*4T2#5.*+*-')2+X$"#'-(T

�ʒɳͲ̵ǻېԡ ې˷ʒ͙ʒ͈ېȶɇˁې֮˦Tɇ͈ʒɳېˁ˷ɳʒȫǻˁ˷̵͙͈�֭ې˦˽ƍɇȫȫʒېֽ
ηɇȣې�˦ȶ̵ɇǻې�˦ɇϝېÅ˦͙ɇ̵ʒ˷̵ېհ̵�ېȫɿʒ͙ɇȫ͙Ͳ̵ɇ



$+

%%%%H(%"#5"%262.52$*%#"%"G6*("(%+*#%)*()"65*#%5"<.')*#%0&($24"(52+"#%
."+2)'*(2$*#% )*(% "+% $'#",*% -./0')*% @% +2% )2.52% (252+7% +*#% )&2+"#%
)*(#5'5&@"(% +2%=2#"%)*()"65&2+%62.2%"+%$"#2..*++*%$"+%6."#"(5"%
6.*@")5*A

:.'$'1#$0*/%.'$#$

E#$+2&'*+2#2$0+%5#($'-$2&:&$&'*&'2&/%&$;'+,#A&'*&$
,-A-$5'$/&,5/%-$&%*@*+,-.$%+'-$,-A-$5'$%+%*&A#$
&%*/#*@4+,-$2&$%+4'-%$75&$,-'%*/58&$8$1/-8&,*#$(#$
+A#4&'$2&$(#$-/4#'+=#,+9'$&'$(#$A&'*&$2&($1;:(+,-$
օIɿǻγɇּ͈ېԞԜԜԦֆֽې

I#'4'#4*7% +2% +'5".25&.2% )*(#&+52$2% 62.2% +2% ."2+'J2)'<(% $"% +2% -&:2%
)*46."($"%"#5&$'*#%."+2)'*(2$*#%)*(%+2%#"4'<5')27%"+%62)>2-'(-%
@%"+%42.)*%+"-2+7%"(5."%*5.*#%8&"%#&#5"(52(%"+%6."#"(5"%6.*@")5*A



$!

ԽלԽלԼۯIǻ͔͸ǻ̅ۯǻ͸ǻˠۯϤۯǻͧ͸͔̖ˠ̖ʒʻǻ

!E#$,#/*#$'#*#(.$*#A:+@'$,-'-,+2#$,-A-$A#1#$'#*#(.$&%$5'#$
/&1/&%&'*#,+9'$2&$(#%$65&/=#%$75&$A-(2&#'$8$,-'6+45/#'$#$
5'#$1&/%-'#$&'$&($A-A&'*-$&<#,*-$2&$%5$'#,+A+&'*->$?'$
&%*&$+'%*#'*&.$,5#'2-$&($+'2+0+25-$#:#'2-'#$(#$1/-*&,,+9'$
2&($,5&/1-$A#*&/'-$8$%&$&<1-'&$#$(#$+'6(5&',+#$2&($&'*-/'-.$
ɇˁېɳ̵Ǽɨʒȫ˷ېȫǻ̬͙Ͳ̵ǻېˁ˷͈̬ې˷͙ɇ˦ȫʒǻˁɇ͈ېɇ˦ɇ̵ɳɋ͙ʒȫ˷͈ېռ̬ˁǻ˦ɇ͙ǻ͈սې
ɇ˦ې ͈Ͳې ˷̵ʒɇ˦͙ǻȫʒ˽˦ې ȫ˽͈˟ʒȫǻې ռ̬˷͈ʒȫʒ˽˦ې ɇ˦ې ɇˁې ϝ˷ȶʜǻȫ˷սې υې
͈Ͳې ȶʒ̵ɇȫȫʒ˽˦ې ȶɇې ʒ̵̵ǻȶʒǻȫʒ˽˦ې ɳɇ˷ȫɋ˦̵͙ʒȫǻې ռ̬˷͈ʒȫʒ˽˦ې ɇ˦ې ɇˁې
͈ʒ͈͙ɇ˟ǻېȶɇېȫǻ͈ǻ͈սֽې�ȶɇ˟Ǽ̵ּ͈ېɇγɇˁǻېˁǻېɇ̵͈͙Ͳȫ͙Ͳ̵ǻېȶʒ˦Ǽ˟ʒȫǻې
75&$0+',5(#$#$2+,C-%$1-*&',+#(&%.$6-/A#'2-$5'$1#*/9'$2&$
ǻȫ͙Ͳǻȫʒ˽˦ېɇ͈̬ɇȫʜɨʒȫ˷ېȫ˷˦˷ȫʒȶ˷ېȫ˷˟˷ˁې ǻېɨʒɳͲ̵ǻېȶɇېǻ͈̬ɇȫ͙˷ֽ͈֮ ې
օ¡Ͳȣɇ̵ּ ɨֽֽ͈ې սֽ

ԞֽԞ ԝֽ ԝֽېI˷˦ȫɇ̬͙˷ېȶɇېȫǻ̵͙ǻې˦ǻ͙ǻˁ

ԞֽԞ ԝֽֽԞېƍʒɳ˦˷͈ېϝ˷ȶʒǻȫǻˁɇ͈
$
!E-%$%+4'-%$=-2+#,#(&%$%-'$(#%$2-,&$%5:2+0+%+-'&%$2&$5'$
%+%*&A#$ 2&$ /&6&/&',+#$ ,9%A+,#$ +'A#*&/+#($ 75&$ /-2&#$ (#$
ƛʒɇ̵̵ǻּېȫ˷˦˷ȫʒȶ˷ېȫ˷˟˷ېɇˁېϝ˷ȶʜǻȫ˷ֽېIǻȶǻ͈ېʒɳ˦˷ېǻȣǻ̵ȫǻېͲ˦ې
͈ɇɳ˟ɇ˦͙˷ېȶɇېԠԜېɳ̵ǻȶ˷͈ېȶɇې ˁǻې˽̵ȣʒ͙ǻېǻ̬ǻ̵ɇ˦͙ɇېȶɇˁېƍ˷ˁېռˁǻې
ɇȫˁʜ̬͙ʒȫǻսېυ̵ېɇ̵̬ɇ͈ɇ˦͙ǻېͲ˦ېȫǻ˟̬˷ې˟ǻɳ˦ɋ͙ʒȫ˷֩ې˷ېɨʒˁ̵͙˷֪ېȫ˷˦ې
ȫͲǻˁʒȶǻȶɇ͈ېɇ͈̬ɇȫʜɨʒȫǻ͈֮ېօ�˦͙ǻ̵ɋּ͈ېԝԧԦԝֆֽ

E-%$ %+4'-%$ 2&($ =-2)#,-$ %&$ #4/51#'$ %&4;'$ (#%$ ,5#*/-$
65&/=#%$2&$(#$#%*/-(-4)#$,(B%+,#.$(#%$,5#(&%$/&1/&%&'*#'$(#%$
&<1/&%+-'&%$2&$&'&/4)#$75&$+'*&4/#'$&($5'+0&/%->$O5'75&$
(#$A#8-/)#$2&$(#%$1&/%-'#%$&%*B$0+',5(#2#$,-'$*-2#%$&%*#%$
A#'+6&%*#,+-'&%.$&'$ (#$,#/*#$#%*/#($%+&A1/&$1/&2-A+'#'$
Ͳ˦˷ې˷ېȶ˷͈ېȶɇېɇ͈͙˷͈ېɇˁɇ˟ɇ˦͙˷͈ېօA̵ʒɇγǻּېԞԜԝԢֆֽ



$*

!"='$*%2%8&"%"#5*#%)*46*("(5"#%)*()"(5.2(%$'4"(#'*("#%."+2)'*(2$2#%
)*(%,+!(1,+)+7%!<$%!&,=(#!/';,'()"7%$!%;!$;,=(#!<1!%()%@%$%'.!;;,=(#
$>*",;)% 4'#4*#% 8&9% #"% 3'()&+2(% $'.")524"(5"% )*(% +2% )*(#5.&))'<(%
$"%&(2%42.)2%6".#*(2+A%;"%"G)+&@"(%*5.*#%"+"4"(5*#%$"% +2%)2.52%(252+7%
)*4*%6*#')'*("#%6+2("52.'2#7%(*$*#%*%+*#%$'#5'(5*#%2#6")5*#%$"='$*%2%8&"%
26*.52(%&(%('3"+%$"%6.*0&($'$2$%'(5".6."525'32%8&"%(*%."#&+52%'($'#6"(#2=+"%
62.2% )&46+'.% "+% *=E"5'3*% $"+% 6.*@")5*7% #&% '()+&#'<(% 12=.:2% $'0')&+52$*% +2%
#'#5"425'J2)'<(%@%&#*%6*.%62.5"%$"%+*#%$'#",2$*."#%-./0')*#%!"##$%&'#(

ƍɇɳ͹˦ېęʒ˦ȶ͈ǻυېƍ̲Ͳʒ̵ɇېօԞԜԞԞսېɇ˦͈ېͲېˁʒȣ̵˷֭ېęǻې˟ǻɳʒǻېȶɇېˁǻې
#%*/-(-4)#P$E-$75&$*5$%+4'-$2&($=-2)#,-$2+,&$2&$*+$8$2&$(#%$
̬ɇ̵͈˷˦ǻ͈̲ېͲɇې ͙ɇې ̵˷ȶɇǻ˦֮ې͈˷˦ېȶʒȫɇ̲ېͲɋې ˁǻېȫǻ̵͙ǻې˦ǻ͙ǻˁې ͈ɇې
+'*&/1/&*#$,-A-$5'$A#1#$%+A:9(+,-$2&$(#$1%+75&$C5A#'#.$
8$&'$&((#$&',-'*/#A-%$1+(#/&%$65'2#A&'*#(&%$75&$2&6+'&'$
(#$ &%*/5,*5/#$ 2&($ ,#/B,*&/$ 8$ &($ 2&%*+'-$ 0-,#,+-'#($ 2&($
+'2+0+25-P$

ԞֽԞ ԝֽֽԠ̬͈�ېɇȫ͙˷͈ېǻ̵͈͙˷ˁ˽ɳʒȫ˷͈ې
1/+',+1#(&%$2&$(#$,#/*#$'#*#(

H+%6.*@")5*%$"+'4'52%+2%)2.52%(252+%2%
;7)1%'#)&$!;1'&#$%,(;,$)"!&:%

ƍŁęې֒

F$$ELQO

_�ƍI_ĬT_Ĭƛې֒

IÅ_ęŁېĤ_TÅŁې֒



$"

?"#@'"%."6."#"(52%+2%'$"(5'$2$%)"(5.2+%$"+%'($'3'$&*7%2#:%)*4*%#&%1:1)&'%3*
,"95)-%8*<*$#"$(:'-"*$1#:")%9.#H(%2#5.*+*-:27%"+%#'-(*%#*+2.%)*.."#6*($"%
2% +2% 6*#')'<(% $"+% ;*+% "(% "+% 4*4"(5*% $"+% (2)'4'"(5*% @% )*(#5'5&@"% +2%
$'4"(#'<(%4/#%3'#'=+"%$"%+2%6".#*(2+'$2$A%H#5"%"+"4"(5*%#"%."+2)'*(2%
)*(%+2%42(".2%"(%8&"%&(2%6".#*(2%"G6."#2%#&%)2./)5".7%#&#%4*5'32)'*("#%
@%+2%0*.42%"(%8&"%$"#2..*++2%#&%'($'3'$&2+'$2$A%!"#$"%+2%6".#6")5'32%$"%
"#52%-&:2%7%"+%;*+%."#6*($"%2%+2%6."-&(52B%>?5'@)*:"<*1)*19*A")8"B7%@2%
8&"%."3"+2%+*#%.2#-*#%6.'()'62+"#%8&"%)*(0*.42(%#&%'$"(5'$2$A

A)#A7()% #'4=*+'J2% "+%75)8"*17"&'")%97% +2#%)1&1:'8%81:*%A1&-',%:*
@%+2#%."#6&"#52#%'(#5'(5'32#%$"+%'($'3'$&*A%;&%6*#')'<(%"(%+2%)2.52%(252+%
6".4'5"%)*46."($".%+2%0*.42%"(%8&"%&(2%6".#*(2%"G6".'4"(527%6.*)"#2%
@% "G6."#2% #&#% "4*)'*("#7% 2#:% )*4*% 28&"++*#% 2#6")5*#% 4/#% :(5'4*#%
$"% #&% 6".#*(2+'$2$% +*% 8&9% ."#6*($"% 2% +2% 6."-&(52B%>!(7"*&")1&-"*
17"&'")%971)-1B.

?"# 4&;!(+!(1!% )*.."#6*($"% 2+% #'-(*% J*$'2)2+% 8&"% "4".-'<% 6*.% "+%
1*.'J*(5"%*.'"(52+%"(%"+%4*4"(5*%"G2)5*%$"+%(2)'4'"(5*%$"+% '($'3'$&*7%
&#&2+4"(5"% #"% 2#*)'2% )*(% +2% '7%41)*1C-1#)%3% +2% 0*.42% "(% 8&"% &(2%
6".#*(2%#"%6."#"(52%2(5"%+*#%$"4/#%@%+2%6.'4".2%'46."#'<(%8&"%-"(".2%
"(% #&% "(5*.(*A% H#% 2#:% 8&9% "(% "+% )*(5"G5*% $"% +2% -&:27% "+% I#)"($"(5"%
."#6*($"%2% +2%6."-&(52B%>!(7"*71*,1)*9":*817D:B3%)*(3'.5'9($*#"%
"(%&(2%32.'2=+"%."+"32(5"%62.2%+2%)*(#5.&))'<(%3'#&2+%$"%+2%'$"(5'$2$%$"%
42.)2A

_ˁې Ĥɇȶʒ˷ې Iʒɇˁ˷ې օĤIֆ% ."6."#"(52% +2% '42-"(% @% 6*#')'*(24'"(5*% $"+%
'($'3'$&*%"(%"+%75)8"*$#"A1:'")%9*<*:"&'%93*2%8&'9(%+"%12=+2%+2%42.)27%
"(%8&9%(')1*%#"%&=')27% +2% ."6&52)'<(%6N=+')2%8&"%#"%$"#"2%)*(#5.&'.%
@%12)'2%$<($"%2#6'.2% ++"-2.%"+% '($'3'$&*%"(%"+%4".)2$*A%D*.% +*%8&9%"+%
Ĥɦɕʱ̖ۯIʱɦˠ̖͔ۯɦ̖ͧ͋̅ɕɦۯǻۯˠǻ͔͋ۯɦʒΑ̅͸ǻۯן>!(7"*E5'1#"*:1#*#1&")"&'8"B3%
26*.52($*%'(0*.42)'<(%)+23"%62.2%$"0'('.%"+%6*#')'*(24'"(5*%"#5.259-')*%
$"%&(2%42.)2%6".#*(2+A



$$

C*4*%+*%"G6+')2%¡Ͳȣɇ̵7%+2%2#5.*+*-:2%#"%."+2)'*(2%)*(%+2%
)*46."(#'<(%$"%+2#%0'-&.2#%$"%2#6")5*#%2+%'(5".6."52.%+*#%
#:4=*+*#%2#5.*+<-')*#%8&"%."0+"E2(%!&1%7;17%)&#$&BC7,;)&#
7(,5!%&)"!&2%O2%'(5".6."52)'<(%2#5.*+<-')27%"#6")'2+4"(5"%
)&2($*% #"% -"(".2% &(2% ."+2)'<(% $'.")52% )*(% 2.8&"5'6*#%
&('3".#2+"#7%6&"$"(%."3"+2.%625.*("#%$"%)*46*.524'"(5*7%
4*5'32)'*("#%6.*0&($2#%@%+2%"#5.&)5&.2%$"%+2%)*()'"()'27%
8&"%#&"+"%2+'("2.#"%)*(%+2#%)2.2)5".:#5')2#%$"%)2$2%#'-(*%
J*$'2)2+A

ԞֽԞ ԝֽֽԡ̵͙͈�ې˷ˁ˷ɳʜǻېȫ˷˟˷ېɿɇ̵̵ǻ˟ʒɇ˦͙ǻېȶɇې
,-'-,+A+&'*-$1/-65'2-

֭ƍɇېȫ˷˦͈ʒȶɇ̵ǻ̲ېͲɇېɇ˦ېɇˁېϝ˷ȶʜǻȫ˷ېɇ͈͙Ǽ˦ې
#(A#,&'#2#%$ (#%$ ,5#(+2#2&%$ 2&$ (-%$
#/75&*+1-%$2&$*-2#$(#$C5A#'+2#2>$O$(-$
(#/4-$2&$A+(&'+-%.$%&$C#'$,-'2&'%#2-$
&'$&%*-%$2-,&$%&,*-/&%$(#%$1/-8&,,+-'&%$
2&$ (-%$ 2&%&-%$ 8$ A+&2-%$ ,-(&,*+0-%.$
6-/A#'2-$ 2-,&$ *+1-%$ :B%+,-%$ 2&$ %&/$
ɿͲ˟ǻ˦˷֮ېօ¡Ͳȣɇ̵ּ ɨֽֽ͈ې սֽ



$%

E-%$#/75&*+1-%$,-'%*+*58&'$(#$&%*/5,*5/#$6-/A#($#%+4'#2#$#$(#%$
&<1&/+&',+#%$8$A&A-/+#%$2&$(-%$#',&%*/-%$2&$(#$C5A#'+2#2>$
?%*-$+A1(+,#$75&$&($2&%#//-((-$2&($+'2+0+25-$'-$-,5//&$2&$A#'&/#$
#+%(#2#$#($/&%*-$2&$(#$%-,+&2#2.$%+'-$75&$&($,-'*&<*-$,5(*5/#($
+'6(58&$&'$%5$2+A&'%+9'$AB%$)'*+A#$A&2+#'*&$(#$*/#'%A+%+9'$2&$
&%75&A#%$C&/&2#2-%$2&$1&'%#A+&'*-$8$2&$&<1&/+A&'*#,+9'$
ȶɇېˁǻ̵ېɇǻˁʒȶǻȶېօǋɇɿ̵ּ ԝԧԧԝֆֽې

ԽלԽלԽۯŷͧʱɊ̖ˠ̖ʒʻǻۯϤۯǻ͔͑Αɦ͸ʱ̖͋ͧ

ԞֽԞֽԞ ԝֽېę˷͈ېǻ̵̲Ͳɇ͙ʒ̬˷͈ېȶɇېIǻ̵ˁېĊͲ˦ɳېυ͈ېͲې
/&(#,+9'$,-'$(#$+2&'*+2#2$1&/%-'#(

ƍɇɳ͹˦̵�ېǻɳ˽˦ېɇ͙ېǻˁֽېօԞԜԞԜֆּېĊͲ˦ɳېɨͲɇېɇˁ̬ې ʒ˷˦ɇ̵˷ېɇ˦ېɨ˷̵˟Ͳˁǻ̵ې
&($,-',&1*-$2&$(-%$#/75&*+1-%$&'$&($A#/,-$2&$(#$1%+,-(-4)#$
ǻ˦ǻˁʜ͙ʒȫǻֽې ƍͲې ̵̬˷ɨͲ˦ȶǻې ʒ˦γɇ͈͙ʒɳǻȫʒ˽˦ې ͈˷ȣ̵ɇې ˁǻې ̬͈ʒ̲Ͳɇې ˁ˷ې
,-'25I-$#($&%*52+-$2&$(#$6+(-%-6)#.$(#$A+*-(-4)#.$(#$#(75+A+#.$(#%$
/&(+4+-'&%$-/+&'*#(&%$8$&($A+%*+,+%A-$-,,+2&'*#(>$O%+A+%A-.$
2&2+,9$5'$/+45/-%-$ +'*&/@%$#($#'B(+%+%$2&$ (#$#%*/-(-4)#.$&($
ƛǻ̵˷ּ͙ېɇˁېÅېIɿʒ˦ɳּېˁ˷͈ېɨɇ˦˽˟ɇ˦˷͈ېͲɨ˷ˁ˽ɳʒȫ˷ּ͈ېˁ˷͈ې˟Ǽ˦ȶǻˁǻ͈ېυې
(#%$,-%A-0+%+-'&%$2&$2+0&/%#%$,5(*5/#%$#',&%*/#(&%>

O2#1!'%B)#+!#6)%"#87(-%#*#5'"("%8&"%-.2(%62.5"%$"%+*%8&"%#*4*#%
#"%*.-2('J2%"(%5*.(*%2%2.8&"5'6*#7%"(5"($'$*#%)*4*%625.*("#%
&('3".#2+"#% 8&"% "#5.&)5&.2(% +2% 6#'8&"% @% +2#% "G6".'"()'2#% 8&"%
)*(#5.&@"(%+2%'$"(5'$2$%6".#*(2+A



$&

ƛ˷ ȶ˷͈ېˁ˷͈͈ېɇ̵ɇ͈ېɿͲ˟ǻ˦˷͈ېɇ˦ېȫ˷˟͹˦͙ېɇ˦ɇ˟˷͈ېɿɇ̵ɇȶǻȶǻ͈ې
1#*/-'&%$2&$,-'25,*#$&A-*+0#$8$A&'*#(>$?%*-%$1#*/-'&%$%-'$
2&*&/A+'#2-%$1-/$(-%$#/75&*+1-%$8#$75&$&%*-%$%5/4&'$2&$
+''#*#%$*&'2&',+#%$A&'*#(&%$75&$'-%$+'25,&'$#$&',-'*/#/$
,-'&<+-'&%$ &<1(+,#*-/+#%$ /#,+-'#(A&'*&$ %#*+%6#,*-/+#%$
#'*&$,5#(75+&/$*+1-$2&$%+*5#,+9'>$E-%$#/75&*+1-%$0#/)#'$&'$
2&*#((&$%+'$1&/2&/$%5$A-2&(-$:B%+,-$8$0+&'&'$2&($+'%*+'*-.$
1-/$&'2&$'-$*+&'&'$5'$%-(-$-/+4&'$-$,/&#2-/.$%&$A#'+6+&%*#'$
&'$ ,5#(75+&/$ *+&A1-$ 8$ &'$ ,5#(75+&/$ 1#/*&$ 2&($A5'2-$ 8#$
75&$C#,&'$1#/*&$2&$(#$1%+,-(-4)#$&0-(5*+0#$2&$(#$&%1&,+&$
C5A#'#>$ E#$ #%*/-(-4)#$ /&1/&%&'*#$ &%*-%$ #/75&*+1-%$
1/+A+*+0-%$8$1-/$&'2&$,-'&,*#$,-'$(-%$1#*/-'&%$+'%*+'*+0-%$
ȶɇېˁǻ͈ېɇ˟˷ȫʒ˷˦ɇ͈ېɿͲ˟ǻ˦ǻֽ͈ېօA̵ʒɇγǻּېԞԜԝԢֆې

ې̬� ɇ͈ǻ̵ېȶɇ̲ې ͲɇېɨͲɇېIǻ̵ˁېĊͲ˦ɳ̲ې Ͳʒɇ˦ېʒ˦̵͙˷ȶͲʰ˷ˁې ې͈˷ǻ̵̲Ͳɇ͙ʒ̬ې͈˷
2&%2&$%5$1&/%1&,*+0#$1%+,-(94+,#.$1-%*&/+-/A&'*&$&%*-%$
65&/-'$*/#'%6-/A#2-%$#$(-%$#/75&*+1-%$2&$A#/,#.$75&$%-'
5*+(+=#2-%$1#/#$75&$(#%$A#/,#%$#275+&/#'$&($/&,-'-,+A+&'*-$
75&$&%*#%$2&%&#'>$?%*#$&%$5'#$C&//#A+&'*#$65'2#A&'*#($2&$
A#/R&*+'4$8$:/#'2+'4$8#$75&$&%$(#$6-/A#$&'$75&$(&$2#'$5'#
1&/%-'#(+2#2$ 1/-1+#$ #$ (#%$ A#/,#%$ 8$ &%*-$ 4&'&/#$ 5'#$
ȫ˷˦ɇπʒ˽˦ېυې ̵ɇȫ˷̵ȶǻȫʒ˽˦ېȫ˷˦͈ېͲ͈ېȫ˷˦͈Ͳ˟ʒȶ˷̵ɇֽ͈ې օĤֽېֽ�ېƀֽې
�̵ǻɳ˽˦ּېÅֽېֽ�ېĤɇʰʜǻېυېƛֽېęֽېAɇȶ˷υǻּېԞԜԞԜֆ

H(%"+% +'=.*%֮_ˁې¡ɋ̵˷ɇېυېɇˁې�˷̵ǻʰʒȶ˷֮%"#).'5*%6*.%D)%-)%!1#D)%0%@%6)%'"#
@2#E!)%&'(7%#"%"G6+')2%)<4*%)*(#5.&'.%42.)2#%"G5.2*.$'(2.'2#%&5'+'J2($*%
2.8&"5'6*#%$"%6".#*(2+'$2$7%"(0*)/($*#"%"(%)*(")52.%"4*)'*(2+4"(5"%
Ɋ̖̅ۯˠ̖ͧۯɊ̖̅ͧΑ˾ʱɕ̖͔ɦͧۯ˾ǼͧۯǻˠˠǼۯɕɦۯˠ̖̖͔ͧ͋ۯɕΑɊ͸̖ͧۯלęǻͧۯǻΑ͸̖͔ǻͧۯɕɦʇʱ̅ʱɦ͔̖̅ۯԼԽۯ
2.8&"5'6*#%$"%42.)2B



$'

Ĥǻ͔Ɋǻ̖ͧۯ ͋͸ʱ˾ʱͧ͸ǻͧ͑ۯ Αɦۯ͸͔ǻ̅ͧ˾ʱ͸ɦ̅ۯȣʒɇ˦ɇ͈͙ǻ̵ּ ېې
ɿ˷˦ɇ͈͙ʒȶǻȶېυېȫ˷˦ɨʒǻ˦ϝǻֽ

Ĥǻ͔ɊǻͧېǻͲ͙ɋ˦͙ʒȫǻ͈7% ",*%!&7#,(+!$!(+,!(1!&%
@%)7+);!&7%"(0*)2$2#%"(%$"#)&=.'.%(&"3*#%
$"#20:*#%@%"G6".'"()'2#A

Ĥǻ͔Ɋǻͧ͑ۯΑɦۯɂΑͧɊǻ̅ۯˠǻۯɊ̖̅ɦϟʱ̜̅ۯǻۯ͸͔ǻϒɪͧۯɕɦۯ
+2%!/$)1B)7%*0.")'"($*%&'"7;,'(!&#%!)",&1)&%
2%+2#%(!;!&,+)+!&#+,)%,)&2

Ĥǻ͔Ɋǻͧۯ ͑Αɦۯ ϒǻˠ̖͔ǻ̅ۯ ɦˠۯ ;'(';,/,!(1'7% "+%
)(F",&,&%@%+2%;'/$%!(&,=(%$"+%4&($*7%8&'"."%
)*462.5'.%#&#%)*(*)'4'"(5*#%)*(%"+%4&($*A

ԝֽې_ęېÅĬŁI_Ĭƛ_

Ԡֽې_ęې_ǒŷęŁƀ�TŁƀ

Ԟֽې_ęې¡ŁĤAƀ_ېIŁĤƫĬېօŁې_ęېAƨ_Ĭېǈ_IÅĬŁֆ

ԡֽې_ęېƍ�AÅŁ

Ĥǻ͔Ɋǻͧۯ ͑Αɦۯ ͔ɦ͔͋ɦͧɦ̅͸ǻ̅ۯ ɦˠۯ ɇ͈ɨͲɇ̵ϝ˷7% "+%
ɿ˷˦˷̵7% +2%5,;1'%,)% @% &(%!&$B%,17#-)()+'%7%
"#0*.J/($*#"%6*.%4"E*.2.%5*$*#A

Ԣֽې_ęې¡aƀŁ_



$(

Ĥǻ͔Ɋǻͧۯ ɨ̵ɇ͈ȫǻ͈7#;=/,;)&% )*(% &(2%);1,17+#
+,5!%1,+)%@%+!&$%!';7$)+)7%)"(5.2$2#%"(%"+%
$'#0.&5"%@%+2%.'#2A

Ĥǻ͔ɊǻͧۯɊ͔ɦǻ͸ʱϒǻͧۯכ ʱ̅ͧ͋ʱ͔ǻɕ̖͔ǻͧۯϤۯϒʱͧʱ̖̅ǻ͔ʱǻͧۯ
8&"%4*5'32(%2% +2#%6".#*(2#%2%)."".%"(%#&#%
)262)'$2$"#%@%2+)2(J2.%#&%6*5"()'2+A

Ĥǻ͔Ɋǻͧۯ ͔ɦɂɦˠɕɦͧۯ ͑Αɦۯ ͔̖˾͋ɦ̅ۯ ˠǻͧۯ ('%/)&#
;'(5!(;,'()"!&# @% $"#20:2(% +2#% ."-+2#%
"#52=+")'$2#A%;&%6.'()'62+%4'#'<(%"#%"()*(5.2.%
&(2%(&"32%0*.42%$"%"(0."(52.%+*#%."5*#%*%$"%
#*+&)'*(2.%+*#%6.*=+"42#A

Ĥǻ͔Ɋǻͧۯǻ͋ǻͧʱ̖̅ǻɕǻͧۯכɊǼˠʱɕǻͧۯϤۯɦ˾̖Ɋʱ̖̅ǻˠɦͧۯ
8&"% =&#)2(% )."2.% )*("G'*("#% 6.*0&($2#7%
5.2(#4'5'"($*%)".)2(:27%20")5*%@%2&5"(5')'$2$A

ԧֽې_ęېAƨ�ŇĬ

ԥֽ Ĥ��Łېę_ې

Ԥֽېې_ęې�Łƀ�ĊÅTŁېօŁې_ęېƀ_A_ęT_ֆ

Ԧֽې_ęې�Ĥ�Ĭƛ_

Ĥǻ͔Ɋǻͧ2$2('$"$%&!"()%!1($%@%&(%'1;!1'%$ۯ#%
2%2@&$2.%@%6.*5"-".%2%+*#%$"4/#A

ԝԜֽې_ęېIƨÅT�TŁƀ



$)

K"6."#"(52%2%/)%;)&#$%!/,7/%)&@*%6N=+')*%
5'"("%)'".52%#"(#2)'<(%$"%!<;"7&,5,+)+#@%ɋπʒ͙˷ֽ

D)%;)&# ,(('5)+'%)&% 8&"% "46*$".2(% 2% +*#%
&#&2.'*#% 62.2% $"#2..*++2.% #&% ;%!)1,5,+)+% &%
*0.")"(%6.*$&)5*#%̬ɇ̵͈˷˦ǻˁʒϝǻȣˁɇֽ͈

ԝԝֽې_ęې�ŁA_ƀĬ�Ĭƛ_

ԝԞֽې_ęېIƀ_�TŁƀ

4%C7!1,$' _ʰɇ˟̬ˁ˷ېȶɇې˟ǻ̵ȫǻG7(;,=(#$%,(;,$)"

)"#%*+"
),-*%*+"

.+/#"&%*+"
0,!1&

2+3/"#4&+"3%$
53%&6#
27"+#
8#/#$*#
9%:+

;&+'#&6#
<=>$+"%*+"

?%/-+

5>>$#
)$@&-'%4?%&6%49%"@%
53#"-'%&4<=>"#AA

B%&6%
?+*-3%'

ǈʒȫ͙˷̵ʒǻ֪͈ ƍɇȫ̵ɇ͙ې
C-D#
EF9
;G<5

Ĥȫ֪T˷˦ǻˁȶ͈
ęɇγʒ֪͈

H&-I#"A-*%*4)%61$-'%

)"#%4%$:+4&,#I+
),-*%"4%4+6"+
<J#"'#"4'+&6"+$

K,#4$+4>%A#A4/-#&
<A6%"4/-#&46%$4'+3+4A+&
<&',#&6"%4L4*%4%3+"
5'6M%4'+&4I%$#&6@%
8+3>#4$%A4"#:$%A

N"%&A!+"3%'-1&4*#4%!#'6+
)+&A#"I%"O"#&+I%"4$%4!#

9%&6#&#"4$%4-&*#>#&*#&'-%
<&6-#&*#4A,43,&*+

G7!(1!:ۯ�ɕǻ͋͸ǻɕ̖ۯɕɦˠۯˠʱɂ͔̖׍ۯ_ˠۯ¡ɪ͔̖ɦۯϤۯɦˠ͔̖�ۯǻˏʱɕ̖֤ۯ׍Ĥǻ͔˗ۯ֏ۯŷɦǻ͔̖ͧ̅ۯכԽԻԻԼ֥ל

ƛǻȣˁǻېԝ̵ׁ̲�ېͲɇ͙ʒ̬˷͈ېɇ˦ې˟ǻ̵ȫǻ͈ېȫ˷˦˷ȫʒȶǻ͈ې
ʒ˦͙ɇ̵˦ǻȫʒ˷˦ǻˁ˟ɇ˦͙ɇ



%+

Tɇې ǻȫͲɇ̵ȶ˷ې ȫ˷˦ې A̵ʒɇγǻې օԞԜԝԢֆּې ˁǻې ǻ̵͈͙˷ˁ˷ɳʜǻې ɨǻȫʒˁʒ͙ǻې ɇˁې
2+B(-4-$,-'$&($A5'2-$+'*&/'-$8$1&/A+*&$#:-/2#/$,-A1(&I-%$
#%1&,*-%$ &A-*+0-%$ A&2+#'*&$ &(&A&'*-%$ 2&$ #%-,+#,+9'$
͈ʒ˟ȣ˽ˁʒȫǻېȫ˷˟˷ˁې ǻېȫǻ̵͙ǻېǻ̵͈͙ǻˁ˷ې ې͈˷͙͈_ېֽ͙˷ƛǻ̵ېɇˁې ɇېȶɇȣɇېǻ̲ې Ͳɇې
&($+'2+0+25-$*+&'2&$#$1&/%-'#(+=#/$&($%+4'+6+,#2-$2&($%)A:-(-$8$
#$0+',5(#/(-$,-'$%5$/#)=$1/+A+*+0#K$1-/$&I&A1(-.$(#$E5'#$%5&(&$
/&1/&%&'*#/$(#$6+45/#$A#*&/'#$8$&($'+3-$+'*&/+-/.$#(52+&'2-$
#$ 2+'BA+,#%$ &A-,+-'#(&%$ -$ ,-'25,*#%$ 2&/+0#2#%$ 2&$ (#$
,/+#'=#>$J+,C-%$%)A:-(-%$#275+&/&'$5'$0#(-/$65'2#A&'*#($
1-/$%5$'#*5/#(&=#$C+%*9/+,#.$#,*5#'2-$,-A-$5'$,#'#($2&$
,-A5'+,#,+9'$&'*/&$(#$&<1/&%+9'$,-'%,+&'*&$8$(#$2+A&'%+9'$
1/+A+*+0#$2&$(#$1%+75&$C5A#'#>

ԞֽԞֽԞֽԞֽې I˷˦ɇπʒ˽˦ې ɇ˦̵͙ɇې ȫǻ̵͙ǻې ˦ǻ͙ǻˁې υې
#/75&*+1-%$1%+,-(94+,-%

ԽלԽלԿۯTʱͧɦ̖͔̆�ۯǼʇʱɊ̖ۯϤۯ˾ǻ͔Ɋǻ͋ۯɦ͔̖ͧ̅ǻˠ

ԞֽԞֽԠ ԝֽֽېI˷˦ȫɇ̬͙˷ېȶɇېʒȶɇ˦͙ʒȶǻȶېγʒ͈Ͳǻˁ



%!

ԞֽԞֽԠֽԞֽېŷ̵ʒ˦ȫʒ̬ʒ˷͈ېȶɇېȶʒ͈ɇ˧˷ېɳ̵Ǽɨʒȫ˷

E#$+2&'*+2#2$2&$A#/,#$&%$&($,-'I5'*-$2&$&(&A&'*-%$0+%5#(&%$
8$,-A5'+,#*+0-%$75&$1&/A+*&'$#$5'#$A#/,#$2+6&/&',+#/%&$
&'$&($A&/,#2-$8$&%*#:(&,&/$5'#$/&(#,+9'$/&(&0#'*&$,-'$%5$
1;:(+,-$-:I&*+0->$L'#$+2&'*+2#2$2&$A#/,#$%9(+2#$,-A5'+,#$
(-%$0#(-/&%$8$(#$&%&',+#$2&$(#$A+%A#.$1&/-$#$(#$0&=$,-'%*/58&$
̵ɇȫ˷˦˷ȫʒ˟ʒɇ˦͙˷ּې ȫ˷˦ɨʒǻ˦ϝǻې υې ˁɇǻˁ͙ǻȶې ǻې ˁǻ̵ɳ˷ې ̬ˁǻϝ˷ې օTɇې
ĤʒɳͲɇˁּېԞԜԞԡֆֽ

H#/#$75&$5'#$A#/,#$%&#$/&,-/2#2#.$%5$+2&'*+2#2$0+%5#($2&:&$
*/#:#I#/$,-A-$5'$A-*-/$75&$,-'%*/58#$&%#$1&/,&1,+9'$&'$
ˁǻې˟ɇ˦͙ɇېȶɇˁېȫˁʒɇ˦͙ɇֽې¡ǻȣˁǻ˟˷͈ېȶɇېͲ˦ǻې˟ɇϝȫˁǻېȶɇېɳ̵Ǽɨʒȫ˷͈ې
8$/&,5/%-%$0+%5#(&%$75&$:+&'$5%#2-%.$(-4/#'$,-'*#/$,5B(&%$
%-'$(-%$0#(-/&%$2&$(#$&A1/&%#$8$75@$1&/%-'#(+2#2$*+&'&.$%+'$
˦ɇȫɇ͈ʒȶǻȶېȶɇېͲ͈ǻ̵ېȶɇ˟ǻ͈ʒǻȶǻ͈̬ېǻˁǻȣ̵ǻ͈ېօŷǻ͈ȫͲǻˁּېԞԜԞԡֆֽ

!E-%$1/+',+1+-%$2&$2+%&3-$4/B6+,-$%-'$/&4(#%$0+%5#(&%$75&$
#852#'$#$-/4#'+=#/$*&<*-.$+AB4&'&%$8$,-(-/$1#/#$,-A5'+,#/$
˟ɇ˦͈ǻʰɇ͈ېȶɇېɨ˷̵˟ǻېȫˁǻ̵ǻּېǻ̵͙ǻȫ͙ʒγǻېυېɇɨʒȫǻϝֽېƍ˷˦ېˁǻېȣǻ͈ɇې
*#'*-$1#/#$(#$,/&#,+9'$2&$,#/*&(&%.$+'*&/6#,&%.$+'6-4/#6)#%$
8$ ,-A5'+,#,+9'$ ,+&'*)6+,#.$ ,-A-$ 1#/#$ &($ 2&%#//-((-$ 2&$
˟ǻ̵ȫǻ͈ېυ̬ېͲȣˁʒȫʒȶǻȶ֮ېօĤͲ̵ȫɿʒɇּېԞԜԞԜֆֽ



%*
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͔ɦ̖ͧ͋̅ɕǻ̅ۯǻۯΑ̅ǻ˾ۯ ʱͧ˾ǻɣۯ ̜ʒʱɊǻۯϒʱͧΑǻˠۯϤۯɊ̖̅Ɋɦ͋͸Αǻˠۯלƛɦ̅ǻ֤ۯ ԽԻԼՄ֜ͧۯ ɦ̆ǻˠǻ͑ۯ Αɦۯ
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˟Ǽ͈ېʒ˟̬˷̵͙ǻ˦͙ɇېɿǻ͈͙ǻېˁ˷ې˟ɇ˦˷̵͈ېɇˁɇγǻ˦͙ɇֽېƍɇ̬ېͲɇȶɇېˁ˷ɳ̵ǻ̵ې
ȫ˷˦ېɇˁې ͙ǻ˟ǻ˧˷ې ռͲ˦ې ͙ʒ͙Ͳˁǻ̵ې˟Ǽ͈ېɳ̵ǻ˦ȶɇսּېɇˁېȫ˷ˁ˷̵ې ռͲ˦ې ې˷˦˷͙
˟Ǽ͈ېˁˁǻ˟ǻ͙ʒγ˷սې˷ېˁǻ̬ې˷͈ʒȫʒ˽˦ېռˁ˷̲ېͲɇېɇ͈͙Ǽېǻ̵̵ʒȣǻ͈ېɇ̬ېɇ̵ȫʒȣɇې
ǻ˦͙ɇ͈սֽې_ˁ͙ېʜ͙Ͳˁ˷ېȶɇېͲ˦ېȫǻ̵͙ɇˁېȶɇȣɇ͈ېɇ̵ې˟Ǽ͈ېɳ̵ǻ˦ȶɇ̲ېͲɇېɇˁې
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I&/#/75)#$#%&45/#$75&$*5$A&'%#I&$1/+',+1#($%&$,#1*&$2&$5'$
γʒ͈͙ǻϝ˷ֽ֮ ԞԜԞԢֆېօƍ¡Å�ƛ�ּې
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ʱ̅ʇˠΑϤɦ̅ɕ̖ۯɕʱ͔ɦɊ͸ǻ˾ɦ̅͸ɦۯɦ̅ɣۯ ǻ͋ۯ ɦ͔Ɋɦ͋Ɋʱ̜̅ۯɕɦۯɦ͑Αʱˠʱɂ͔ʱ̖ۯϤ̖ۯ ͔ɕɦ̅ۯלŷ̖Αˠʱ֤ۯ ԽԻԼԼ֥ۯ
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ϒʱͧΑǻˠۯכ˾ʱɦ̅͸͔ǻͧ͑ۯΑɦۯƛɦ̅ǻ֤ۯԽԻԼՄ֜ۯǻʇʱ͔˾ǻ͑ۯΑɦۯɦͧ͸ǻͧۯ˾ɦˏ̖͔ǻ̅ۯˠǻۯˠɦʒʱɂʱˠʱɕǻɕۯϤۯ
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ͧɦʒΘ̅ۯŷ̖Αˠʱ֤ۯԽԻԼԼ֜ۯɦˠ͔ۯʱ͸˾̖͋ۯɦ͔˾ʱ͸ɦۯʒΑʱǻ͔ۯˠǻۯ˾ʱ͔ǻɕǻۯɕɦˠۯɦͧ͋ɦɊ͸ǻɕ̖͔ۯǻۯ͸͔ǻϒɪͧۯ
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ԞֽԞֽԠֽԠֽېĤǻ̵ȫǻ̬ېɇ̵͈˷˦ǻˁ

E#$A#/,#$1&/%-'#($%&$2&6+'&$65'2#A&'*#(A&'*&$,-A-$(#$
C5&((#$75&$2&I#A-%$&'$(-%$2&AB%.$&%1&,+#(A&'*&$,5#'2-$
'-$&%*#A-%$1/&%&'*&%>$Q-$&%$%+A1(&A&'*&$5'#$*@,'+,#$2&$
A#/R&*+'4.$%+'-$5'$#*/+:5*-$C5A#'-$8$5'$#,*+0-$&%*/#*@4+,-$
75&$ +'*&4/#$ 75+@'$ &%$ (#$ 1&/%-'#.$ 75@$ C#,&$ 8$ 75@$ 0#(-/$
ǻ̬˷̵͙ǻېǻ͈ېͲېɇ˦͙˷̵˦˷ېօĤɇˁȫɿ˷̵ېƀͲɇȶǻېɇ͙ېǻˁּֽېԞԜԞԝֆֽ

�ˁې ̵ɇ͈̬ɇȫ͙˷ּېĤ˷˦͙˷υǻې օԞԜԜԞսېǻ̵ɳͲ˟ɇ˦͙ǻ̲ېͲɇېɇ͈͙ǻ͈ې˷˦ېɇې
(+A+*#$#$(#$A#'&/#$&'$75&$5'$+'2+0+25-$%&$1/&%&'*#$#($A5'2-.$
%+'-$75&$#:#/,#$,9A-$&($&'*-/'-$(-$1&/,+:&$8$(#$+A1/&%+9'$
75&$&%*&$1/-8&,*#$&'$(#$A&'*&$,-(&,*+0#>$O%+A+%A-.$&($#5*-/$
&'6#*+=#$ (#$ '&,&%+2#2$ 2&$A#'*&'&/$ (#$ #5*&'*+,+2#2$ 8$ (#$
,-'%+%*&',+#$&'$(#$,-A5'+,#,+9'$8$&'$(#$,-'25,*#$2&'*/-$
2&$*-2-%$(-%$BA:+*-%$2&$+'*&/#,,+9'$2&($%5I&*->
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ԞֽԞֽԠֽԡֽېŷɇ̵͈˷˦ǻˁېȣ̵ǻ˦ȶʒ˦ɳ

!?($D/#'2+'4$&%$&($1/-,&%-$2&$2&%#//-((-$8$2+65%+9'$2&$ (#$
A#/,#$1-/$A&2+-$2&$5'#$%&/+&$2&$&(&A&'*-%$8$#,,+-'&%$2&$
G-A5'+,#,+9'$8$S#/R&*+'4$&%*/#*@4+,#A&'*&$1&'%#2#%>$?'$
2&6+'+*+0#.$,-'%+%*&$&'$2&6+'+/$,#2#$5'-$2&$(-%$&(&A&'*-%$75&$
,-'6-/A#'$(#$A#/,#.$#(+'&#/(-%$,-'$&($A-2&(-$2&$'&4-,+-$8$
,-A5'+,#/'-%$2&$2&*&/A+'#2#$A#'&/#$#$1;:(+,-%$+'*&/'-%$
8$&<*&/'-%>$O$*/#0@%$2&($D/#'2+'4$1-2&A-%$,-'%*/5+/.$,/&#/.$
2#/$6-/A#$#$5'#$A#/,#$&'$:#%&$#$2&*&/A+'#2-%$,-',&1*-%.$
%)A:-(-%$-$+2&#%$75&$1&/A+*#'$#$(-%$5%5#/+-%$0+',5(#/$ (#$
˟ǻ̵ȫǻېȫ˷˦ېɇˁ̵̬ې˷ȶͲȫ͙˷ېυې ˁǻېɇπ̬ɇ̵ʒɇ˦ȫʒǻֽې ې֮ օT˷̬̬ˁɇ̵ېęęIּې
ԞԜԞԠֆֽ

?%$ #%)$ 75@$ (#$ ,-'&<+9'$ &'*/&$ (#$ A#/,#$ 8$ %5$ 1;:(+,-$ %&$
,-'%-(+2#$&'$(#$A&2+2#$75&$@%*#$(-4/#$*/#'%A+*+/$0#(-/&%.$
#*/+:5*-%$ 2&$ ,#(+2#2$ 8$ 4&'&/#/$ ,-'6+#'=#K$ 5'#$ A#/,#$
65&/*&$&%*#:(&,&$5'#$+2&'*+2#2$1&/25/#:(&$,#1#=$2&$+'6(5+/$
&'$(#$(&#(*#2$2&$(-%$,-'%5A+2-/&%.$75+&'&%$A#'*+&'&'$%5$
ȶʒ͈̬˷͈ʒȫʒ˽˦ېȶɇېȫ˷˟̵̬ǻېʒ˦ȫˁͲ͈˷ېɨ̵ɇ˦͙ɇېǻ˷ې ȣ͈͙ǼȫͲˁ˷͈ېօĤǻ̵ȫ˷͈ې
հېƀ˷ȶ̵ʒɳͲɇּ͈ېԞԜԞԝֆֽ

ԞֽԞֽԠֽԢֽې_ˁېȣ̵ʒɇɨېȫ˷˟˷ېɿɇ̵̵ǻ˟ʒɇ˦͙ǻېɇ̵͈͙ǻ͙ɋɳʒȫǻ
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?($:/+&6$,-'%*+*58&$5'$2-,5A&'*-$&%*/#*@4+,-$75&$/&;'&$
(#$ +'6-/A#,+9'$,(#0&$1#/#$&($2&%#//-((-$2&$5'$1/-8&,*-.$
6#,+(+*#'2-$(#$,-A1/&'%+9'$2&($,-'%5A+2-/.$ (#$%&(&,,+9'$
2&$(-%$,#'#(&%$2&$,-A5'+,#,+9'$8$(#$&%*/5,*5/#,+9'$2&($
ȫ̵˷˦˷ɳ̵ǻ˟ǻېȶɇ̵͙ېǻȣǻʰ˷ֽېƍͲېȫ˷̵̵ɇȫ͙ǻ̵ېɇȶǻȫȫʒ˽˦͈ېʒ̵γɇېȫ˷˟˷ې
A#/,-$2&$/&6&/&',+#$1#/#$&($,-',&1*-$,/&#*+0-.$2&(+A+*#$
(-%$-:I&*+0-%$,-A&/,+#(&%$8$2&*#((#$(#%$&<1&,*#*+0#%$75&$&($
ȫˁʒɇ˦͙ɇېȣͲ͈ȫǻېǻˁȫǻ˦ϝǻ̵ېǻ̵͙ېǻγɋ͈ېȶɇېˁǻ̵̬ې˷̬Ͳɇ͈͙ǻېօI˷̵̵ɇǻּې
ԞԜԝԧֆֽ

!J&*/B%$ 2&$ A5,C-%$ 1/-8&,*-%$ &<+*-%-%$ 2&$ 2+%&3-$ %&$
&',5&'*/#$5'$:/+&6+'4$,/&#*+0-$,-',+%-$8$,-',/&*->$?%*#$
2&,(#/#,+9'$ ,-'I5'*#$ 2&$ -:I&*+0-%$ /&75+&/&$ 75&.$ &'$ &($
15'*-$2&$1#/*+2#.$&($,(+&'*&$8$&($2+%&3#2-/$2&2+75&'$*+&A1-$
υ̵ېɇɨˁɇπʒ˽˦ېǻˁ̵̬ې˷υɇȫ͙˷֮ېօęͲ̬͙˷˦ּېԞԜԝԞֆֽ

ԞֽԞֽԠֽԤֽېƀɇ͙ʜȫͲˁǻېυ͈ېʒ͈͙ɇ˟ǻ͈ېȶɇې˷̵ɳǻ˦ʒϝǻȫʒ˽˦ېγʒ͈Ͳǻˁ

E#$/&*),5(#$&%$5'$,-'I5'*-$2&$()'&#%$0&/*+,#(&%$8$C-/+=-'*#(&%$
75&$ 6#,+(+*#'$#($2+%&3#2-/$ (#$5:+,#,+9'$2&$ (-%$&(&A&'*-%$
0+%5#(&%$ 8$ 4#/#'*+=#'$ (#$ ,-C&/&',+#$ 2&$ (#$ ,-A1-%+,+9'>$
?%*#$ &%*/5,*5/#$ 2+0+2&$ (#$ 1B4+'#$ 2&$ A#'&/#$ A-25(#/$ 8$
%+%*&AB*+,#.$2#'2-$-/+4&'$#$(-%$AB/4&'&%.$(#%$,-(5A'#%.$(-%$
A925(-%$2&$*&<*-.$(-%$A&2+#'+(&%.$(#%$+AB4&'&%$8$,5#(75+&/$
-*/-$&(&A&'*-$/&75&/+2-.$2&$A-2-$75&$(#%$2+A&'%+-'&%$2&$
͈Ͳ͈ېȫ˷˟̬˷˦ɇ˦͙ɇ͈ېɨǻȫʒˁʒ͙ɇ˦ېˁǻېˁɇȫ͙Ͳ̵ǻېօǘɋ̬ɇϝּېԞԜԝԤּېֽ̬ېԧֆֽ

ԞֽԞֽԠֽԤֽېƀɇ͙ʜȫͲˁǻېυ͈ېʒ͈͙ɇ˟ǻ͈ېȶɇې˷̵ɳǻ˦ʒϝǻȫʒ˽˦ېγʒ͈Ͳǻˁ
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I̖˾̖ɣۯ̖ۯɦϟ͋ˠʱɊǻۯTɦۯĊɦͧΑ֤ͧۯ ԽԻԽԿ֥כɣۯ ǻ͔ۯ ɦ͸ʻɊΑˠǻۯɦ̅ۯɦˠۯɕʱͧɦ̖̆ۯɦɕʱ͸̖͔ʱǻˠۯɊ̖̅ͧ͸ʱ͸ΑϤɦۯ
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H#%+2%=2#"%62.2%$"5".4'(2.% +2%)*+*)2)'<(%$"%+*%8&"%++"32./%)2$2%6/-'(27%
5"('"($*%&(%#"(5'$*%"G2)5*%"(%)&2(5*%2%#&%5.2J*7%"#%&(%"#8&"42%$"%+:("2#%
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?%*-%$%-'$&(&A&'*-%$75&$1&/A+*&'$ *-A#/$2&,+%+-'&%$&'$
,5#'*-$#$(#$A#75&*#,+9'$2&$(#$+'6-/A#,+9'.$2&$&%*#$A#'&/#.$
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(#$ /&*),5(#$1#/#$ ,/&#/$ 5'$#%1&,*-$2+6&/&'*&.$ *&'+&'2-$&'$
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75&$*-A#/&A-%$&'$&($1/-,&%-$2&$A#75&*#,+9'$8.$#$(#$0&=.$
%&/B$;*+($1#/#$,-(-,#/$(#$+'6-/A#,+9'$/&(&0#'*&$2&($1/-25,*-$
օęͲ̬͙˷˦ּېԞԜԝԝּېֽ̬ېԢԤֆֽ

ԞֽԞֽԠֽԥֽ ̵˷ȫ˷ˁېȶɇˁېƛɇ˷̵ʜǻې

ǋΑɊʱΑͧۯǋ̖̅ʒ֤ۯԼՆՆԽ֥ۯכɦ̅ͧۯΑ̖ۯɂ͔ǻۯŷ͔ʱ̅Ɋʱ͋ʱ̖ͧۯɕɦˠۯɕʱͧɦ̖̆ۯɦ̅ۯɊ̖ˠ̖ ۯɦˠۯǻɂ̖͔ɕǻۯכ͔
)*+*.%(*%#*+*%)*4*%&(%0"(<4"(*%0:#')*7%#'(*%)*4*%&(%"+"4"(5*%"#"()'2+%
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-:I&*-$2&$0#(-/&%$%5:I&*+0-%.$1%+,-(94+,-%$8$,5(*5/#(&%>$?'$
&($2+%&3-.$&%*#$2+A&'%+9'$&%$65'2#A&'*#(.$8#$75&$&($,-(-/$
2&I#$2&$%&/$5'#$1/-1+&2#2$2&$(#$A#*&/+#$1#/#$,-'0&/*+/%&$
&'$5'$%)A:-(-$,#1#=$2&$&0-,#/$%&'%#,+-'&%.$&A-,+-'&%$8$
ȫ˷˦ȫɇ̬͙˷͈ېǻȣ̵͈͙ǻȫ͙˷͈ېɇ˦ېɇˁ̵ېɇȫɇ̬͙˷̵ֽ ԝԦֆֽېֽ̬ېԞԜԝԝּېּ˦օ�Ͳϝ˟Ǽې

ԞֽԞֽԠֽԦֽېŷ͈ʒȫ˷ˁ˷ɳʜǻ͙ېʒ̬˷ɳ̵Ǽɨʒȫǻ

I̖˾̖ɣۯ̖ۯɦϟ͋ˠʱɊǻۯIǻ͔͔ʱˠˠ̖֤ۯ ԽԻԽՁ֜ۯɦ̅ͧۯ Αۯǻ͔͸ʻɊΑˠ̖׌ۯęǻͧۯ ɦ˾Ǽ̅͸ʱɊǻ͋ۯ ͧʱɊ̖ˠ̜ʒʱɊǻۯ
$"%+2%5'6*-.20:2%@%+2%)2+'-.20:27%+2%6#')*+*-:2%$"%+2%5'6*-.20:2%"#%"+%"#5&$'*%$"%
)<4*%"+%$'#",*%$"%+*#%)2.2)5"."#%3'#&2+"#%'(0+&@"%"(%+*#%6.*)"#*#%)*-('5'X
3*#7%+2#%"4*)'*("#%@%"+%)*46*.524'"(5*%$"%+*#%+")5*."#7%2(2+'J2($*%)<4*%
ˠǻͧۯʇΑɦ̅͸ɦͧۯ͸͔ǻ̅ͧ˾ʱ͸ɦ̅ۯΑ̅ǻ͋׌ۯɦ͔̖ͧ̅ǻˠʱɕǻɕ׌ۯ̖ۯ׍ǻ͸˾̜ͧʇɦ͔ǻ͑ۯ׍ΑɦۯǻʇɦɊ͸ǻۯˠǻ͋ۯɦ͔X
Ɋɦ͋Ɋʱ̜̅ۯɕɦˠۯ˾ɦ̅ͧǻˏɦۯ˾ǼͧۯǻˠˠǼۯɕɦͧۯΑۯɊ̖̅͸ɦ̅ʱɕ̖ۯϒɦ͔ɂǻˠۯ׍ל_̅͸͔ɦͧۯΑͧۯɦϟ͸ɦ̅X
#'*("#%6.'()'62+"#%$"#52)2% +2% '(3"#5'-2)'<(%$"% +2% 0+&'$"J%6".)"65&2+7%8&"%
"G24'(2%)<4*%+2%02)'+'$2$%*%$'0')&+52$%#&=E"5'32%62.2%6.*)"#2.%&(2%0&"(5"%
)*($')'*(2%E&')'*#%#*=."%+2%'(5"+'-"()'2%$"+%2&5*.7%+2%4"4*.'J2)'<(%@%+2%$'#X
6*#')'<(%$"+%&#&2.'*%2%."2+'J2.%&(2%52."2A

Ł͸͔ǻۯ ϒɦ͔͸ʱɦ̅͸ɦۯ ʱ˾̖͔͋͸ǻ̅͸ɦۯɕɦͧɊ͔ʱ͸ǻۯ ۯǋǻ̅ʒۯ͔̖͋ ֤ԽԻԼԿ֜ۯ ɦͧۯ ˠǻۯ ͧɦ˾Ǽ̅͸ʱɊǻۯ
͋ͧʱɊ̖ˠ̜ʒʱɊǻۯϒʱ̅ɊΑˠǻɕǻۯǻۯˠǻ׌ۯ͸ɦ̖͔ʻǻۯɕɦۯˠ̖ͧۯɊΑǻɕ͔ǻ̅͸ɦͧ͋ۯ׍ǻ͔ǻۯɦϟ͋ˠʱɊǻ͔ۯɊ̜˾̖ۯ
"+% 5.2J*% 5'6*-./0')*% S-.*#*.7% 6"#2$"J7% 3"+*)'$2$M% 6&"$"% "3*)2.% ."#6&"#X
52#%"G6".'"()'2+"#%)*4*%2&5*.'$2$7%#"-&.'$2$7%5".8&"$2$%*%'()+&#*%4'"$*A%



%(

I$"4/#7%"G6+*.2% +2%2$")&2)'<(%5'6*-./0')2%4"$'2(5"% +2%"32+&2)'<(%$"% +2%
)*(-.&"()'2%"(5."%"+%5*(*%3'#&2+%$"%+2%0&"(5"%@%"+%)*(5"G5*%$"+%5"G5*%62.2%
*65'4'J2.%+2%)*4&(')2)'<(%"#5.259-')2A%

ԽלԽלՀۯƍɦ˾ʱ̜͸ʱɊǻۯϤͧۯʱ˾ɂ̖ˠ̖ʒʻǻ

ԞֽԞֽԡ ԝֽֽېI˷˦ȫɇ̬͙˷ېȶɇ͈ې ɇ˟ʒ˽͙ʒȫǻېυ͈ې ɇ˟Ǽ˦͙ʒȫǻ

E#$ %&A+9*+,#$ &%*52+#$ (-%$ %+4'-%$ 8$ (#%$ 6-/A#%$&'$75&$ %&$
,-'%*/58&$8$%&$*/#'%A+*&$&($%&'*+2-$25/#'*&$(#$,-A5'+,#,+9'>$
?($%+4'-$%&$2&6+'&$,-A-$(#$5'+2#2$A)'+A#$2&$%&'*+2-$75&$
&%*B$&'$/&1/&%&'*#,+9'$2&$-*/#$,-%#$75&$'-$&%*B$1/&%&'*&>$
օI˷̵̵ɇǻּېԞԜԝԧֆ

֭ƍɇېȶɇ˦˷˟ʒ˦ǻېɨǻ˟ʒˁʒǻ͙ې ʒ̬˷ɳ̵Ǽɨʒȫǻېǻˁېȫ˷˦ʰͲ˦͙˷ېȶɇې,#/#,*&/&%$
2&($#(6#:&*-$2+%&3#2-$,-'$5'$A+%A-$,/+*&/+-$2&$,-C&/&',+#$
6-/A#(.$,-'$5'#$A+%A#$()'&#$4/B6+,#>$H-/$&I&A1(-.$%-'$6#A+(+#%$
ˁǻې¡ɇˁγɋ͙ʒȫǻې υې ˁǻېƛʒ˟ɇּ͈ې ̬˷̵̲Ͳɇې ͙ʒɇ˦ɇ˦ېͲ˦ǻ̬ېɇ̵͈˷˦ǻˁʒȶǻȶ$
1/-1+#$8$,#/#,*&/)%*+,#$2#2#$1-/$&($2+%&3#2-/$75&$1&/A+*&$
2+6&/&',+#/(#%$2&($/&%*-$2&$*+1-4/#6)#%>$E#$,-C&/&',+#$6-/A#($
&%$ (-$ 75@$C#,&$75&$ (#$ *+1-4/#6)#$ *&'4#$5'#$1&/%-'#(+2#2$
̵̬˷̬ʒǻֽ֮ ԞԜԞԢֆېּ˷օIǻ̵ʒˁˁې



%)

E#$%&AB'*+,#$&%$ (#$ /#A#$2&$ (#$ (+'4T)%*+,#$75&$&%*52+#$&($
%+4'+6+,#2-$2&$(#%$1#(#:/#%.$6/#%&%$8$-/#,+-'&%$&'$5'$+2+-A#.$
ǻ˦ǻˁʒϝǻ˦ȶ˷ېȫ˽˟˷͈ېɇېȫ˷˦̵͈͙Ͳυɇ˦ּېʒ˦͙ɇ̵̵̬ɇ͙ǻ˦ېυېȫǻ˟ȣʒǻ˦ֽېƍɇې
ɇ˦ɨ˷ȫǻېɇ˦ېɇˁ͈ې ʒɳ˦ʒɨʒȫǻȶ˷ېʒ˦̵͙ʜ˦͈ɇȫ˷ېռȶɇ˦˷͙ǻȫʒ˽˦սېυېȫ˷˦͙ɇπ͙Ͳǻˁې
ռȫ˷˦˦˷͙ǻȫʒ˽˦ս̬ېǻ̵ǻېȫ˷˟̵̬ɇ˦ȶɇ̵ېȫ˽˟˷ېɇˁېˁɇ˦ɳͲǻʰɇ̵͙ېǻ˦͈˟ʒ͙ɇې
˟ɇ˦͈ǻʰɇּ͈ېȶʒɨɇ̵ɇ˦ȫʒǼ˦ȶ˷͈ɇېȶɇېˁǻېɇ̵͈͙Ͳȫ͙Ͳ̵ǻ͈ېʒ˦͙Ǽȫ͙ʒȫǻֽېօƀ�_ּې
ԝԧԦԧֆ

ԞֽԞֽԡֽԞֽېƍʜ˟ȣ˷ˁ˷͈ېυ͈ېʒɳ˦ʒɨʒȫǻȶ˷͈

H+%0'+<#*0*%Iɿǻ̵ˁɇ͈ېƍǻ˦ȶɇ̵͈ېŷɇʒ̵ȫɇ%$"0'('<%5."#%5'6*#%=/#')*#%
$"%#'-(*#%62.2%"(5"($".%)<4*%."6."#"(524*#%"%'(5".6."524*#%
"+%4&($*%8&"%(*#%.*$"2A%H+%6.'4".*%$"%"++*#%"#%"+%B;'('7%"+%)&2+%
&5'+'J2%"+"4"(5*#%-./0')*#%62.2%)."2.%&(%3:()&+*%$'.")524"(5"%
.")*(*)'=+"% "(5."% &(2% ,/)-!(# @% &(2% ,+!)7% -&2.$2($*% &(2%
."+2)'<(%(25&.2+%)*(%#&%)*(5"G5*%@2%8&9%#&%#'-('0')2$*%6&"$"%
32.'2.%#"-N(%+2%)&+5&.2%"(%+2%8&"%#"%42('0'"#5"(A

H+% #"-&($*% 5'6*% "#% "+% B(+,;!# '# ,(+,;,'7% 0&()'*(2% )*4*% &(2%
!5,+!(;,)#+,%!;1)#+!#7()#);;,=(2%D*.%"E"46+*7%&(2%1&"++2%"(%
+2%2."(2%"#%&(%:($')"%)+2.*%$"%8&"%2+-&'"(%)24'(<%6*.%"#"%+&-2.7%
$"%+2%4'#42%42(".2%8&"%*=#".32.%&(2%)2++"%4*E2$2%"#%"+%'($')'*%
'("+&$'=+"%$"%8&"%1&=*%++&3'2A

W'(2+4"(5"7%D"'.)"%$"#).'='<%"+%#:4=*+*%$*($"%2%$'0"."()'2%$"%
+*#%$*#%2(5".'*."#7%+2%%!");,=(#$"%&(%#:4=*+*%)*(%"+%*=E"5*%8&"%
."6."#"(52%#"%$2%6&.24"(5"%6*.%;'(5!(;,=(#&';,)"2#H#%$")'.7%
(*% "G'#5"% &(2% ."0"."()'2% (25&.2+% *% 0:#')2% "(5."% "+% #'-(*% @% +2%
."2+'$2$?%#&%#'-('0')2$*%"#%6.*$&)5*%$"%&(%2)&".$*%"#52=+")'$*%
@%2)"652$*%6*.%&(%-.&6*%$"%6".#*(2#A%



&+

ԞֽԞֽԡֽԠֽېƛ̵ǻȶͲȫȫʒ˽˦͈ېɇ˟ʒ˽͙ʒȫǻېȶɇېǻ̵͙ʒȣͲ͙˷͈ې
1&/%-'#(&%$#$&(&A&'*-%$4/B6+,-%

ęǻې ̵͙ǻȶͲȫȫʒ˽˦͈ېɇ˟ʒ˽͙ʒȫǻې ռ͙ǻ˟ȣʒɋ˦ېȶɇ˦˷˟ʒ˦ǻȶǻې ̵͙ǻ͈ˁǻȫʒ˽˦ې
͈ɇ˟ʒ˽͙ʒȫǻսېȶɇېǻ̵͙ʒȣͲ͙˷͈̬ېɇ̵͈˷˦ǻˁɇ͈ېǻېɇˁɇ˟ɇ˦͙˷͈ېɳ̵Ǽɨʒȫ˷͈ېɇ͈ې
5'$A@*-2-$2&$+'0&%*+4#,+9'$8$,/&#,+9'$75&$,-'%+%*&$&'$&($
&%*52+-$2&$(#%$&%*/5,*5/#%$2&$%&'*+2-$2&$5'$/&6&/&'*&$-/+4+'#($
ռǻ̵͙ɇɨǻȫ͙˷ې ɨͲɇ˦͙ɇսې ̬ǻ̵ǻې ̵͙ǻȶͲȫʒ̵ˁǻ͈ې ǻې Ͳ˦ې ˦Ͳɇγ˷ې ȶʒ͈ɇ˧˷ې
ռǻ̵͙ɇɨǻȫ͙˷ېȶɇ͈͙ʒ˦˷սֽې˦_ېɇ͈͙ɇ̬ې ̵˷ȫɇ͈˷ּˁې ې̬͈˷ǻ̵͙ʒȣͲ͙ې͈˷ ɇ̵͈˷˦ǻˁɇ͈ې
͈ɇېȫ˷˦͈ʒȶɇ̵ǻ˦̵ېɇ͈̬Ͳɇ͈͙ǻ͈ېɇπ̬ɇ̵ʒɇ˦ȫʒǻˁɇ͈ېռ̵ɇǻȫȫʒ˷˦ɇ͈ېǻ˦͙ɇې
ˁǻ̬ېɇ̵ȫɇ̬ȫʒ˽˦սּې˟ʒɇ˦̵͙ǻ͈̲ېͲɇېˁ˷͈ېɇˁɇ˟ɇ˦͙˷͈ېɳ̵Ǽɨʒȫ˷͈ې˦˷͈ېˁ˷͈ې
̵ɇȫͲ̵͈˷͈͈ې ɇ˟ʒ˽͙ʒȫ˷͈̲ې Ͳɇېȫǻ˦ǻˁʒϝǻ˦ېȶʒȫɿ˷͈ې ɇ˦͙ʒȶ˷ېօĤɇ˦ȶ˷ϝǻ֒
I˷ˁˁǻϝ˷ּ͈ېԞԜԞԢֆֽ

?'$ &%*&$ 1/-,&%-.$ (#%$ ,#/#,*&/)%*+,#%$ 1&/%-'#(&%$ 15&2&'$
+'*&/1/&*#/%&$ ,-A-$ /&%15&%*#%$ &<1&/+&',+#(&%.$ &%$ 2&,+/.$
/&#,,+-'&%$4&'&/#2#%$1-/$(#$1&/,&1,+9'$75&.$2&$#,5&/2-$,-'$
&($#5*-/.$!%&$,(#%+6+,#'$&'$%&+%$*+1-%P$&A-,+-'&%.$/&,5&/2-%.$
ʒ˟Ǽɳɇ˦ɇ͈˟ې ɇ˦͙ǻˁɇּ͈̬ې ɇ˦͈ǻ˟ʒɇ˦͙˷ּ͈ېʒ˦͙ɇ˦ȫʒ˷˦ɇ͈ېυېǻȫȫʒ˷˦ɇ͈֮ې
օĤɇ˦ȶ˷ϝǻ֒I˷ˁˁǻϝ˷ּ͈ېԞԜԞԢּېֽ̬ېԠֆֽ

;"-N(%Ĥɇ˦ȶ˷ϝǻ֒I˷ˁˁǻϝ˷͈ېօԞԜԞԢֆּ5.2%&#%62.2ې$&))'<(%2&-)"+%+2E"%3'#&2+7%
+*#%25.'=&5*#%$"="(%#".%6.'4".*%"3*)2$*#%$"%42(".2%"G6+:)'52%4"$'2(5"%
)*()"65*#%*%$"#).'65*."#%)*4*%+*%#*(%+2%!"!-)(;,)7%+2%,(1%,-)%*%"+%$'+!%#
8&9% 6&"$"% 425".'2+'J2.#"% 6*#5".'*.4"(5"% $"% 42(".2% -./0')2A% !')12#%
)2.2)5".:#5')2#% 8&9% #"% 6&"$"(% )*(#'$".2.% 2=#5.2)52#7% #*(% 5.2$&)'$2#%
ɨ˷̵˟ǻ7%+2%͙ʒ̬˷ɳ̵ǻɨʜǻ%@%+2%ې2+%7%'"';%+"%*4*(%#*('5>'4"#%#*#.&(".%"5)2'$"4
;'/$'&,;,=(7% +*#%)&2+"#%6".4'5"(%-"(".2.%"0")5*#%"(%"+%#'-('0')2$*%$"%
#&%)*4&(')2)'<(A%!"%"#52%42(".27%+2%'$"(5'$2$%3'#&2+%(*%#"%)*(#5.&@"%$"%
0*.42%2.='5.2.'27%#'(*%2%62.5'.%$"%0&($24"(5*#%#"4'<5')*#%8&"%"G6+')2(%)<4*%
)'".5*#%"+"4"(5*#%."6."#"(52(%$"5".4'(2$*#%#'-('0')2$*#7%"#52=+")'"($*%
&(2%."+2)'<(%)*1"."(5"%"(5."%ɨ˷̵˟ǻ%@%;'(1!(,+'2
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!H#/#$#%&45/#/$75&$,#2#$&(&A&'*-$2&$'5&%*/-$2+%&3-$%&#$
+'*&',+-'#($8$,-'*/+:58#$#$5'$1/-19%+*-$,(#/-.$0+',5(#A-%$
,#2#$#%1&,*-$2&($1/-25,*-$#$5'$&%,&'#/+-$2&$5%-$&%1&,)6+,-$
-$#$5'$-:I&*+0-$2&$'&4-,+-$2&6+'+2->$?%*&$&'6-75&$4#/#'*+=#$
75&$&($2+%&3-$%&#$'-$%9(-$+'*5+*+0-$8$&6+,+&'*&$1#/#$&($5%5#/+-.$
%+'-$ 75&$ *#A:+@'$ ,5A1(#$ ,-'$ (#%$ A&*#%$ &%*#:(&,+2#%.$
̵̬˷˟˷γʒɇ˦ȶ˷ېǻ͈ʜېͲ˦ǻېǻˁ͙ǻېͲ͈ǻȣʒˁʒȶǻȶ֮ېօI˷˷̬ɇ̵ּ ېǼɳֽ̬ېԞԜԝԡּې
ԝԞԞֆ

G-A1/&'2&/$ (#$&<1&/+&',+#$2&$5%5#/+-$&%$#2&'*/#/%&$&'$
,9A-$&($5%5#/+-$%&$%+&'*&.$,-A-$1+&'%#$-$,9A-$/&%1-'2&$
#'*&$5'#$A#/,#$-$#1(+,#,+9'.$%&$*/#*#$2&$,9A-$(#$1/-15&%*#$
ɇ͈̬ې ɇ̵ȫʒȣʒȶǻ̬ې ˷̵ˁې ېυېɨǼȫʒˁې˷˦ȫǻ˟ʒې˦Ͳېչ�Ͳɇېɨʒ˦ǻˁɇֽ͈ې͈˷Ͳ͈Ͳǻ̵ʒې͈˷
̵Ǽ̬ʒȶ˷նېչƛɇ˦ʜǻ˦͈ې Ͳɨʒȫʒɇ˦͙ɇېʒ˦ɨ˷̵˟ǻȫʒ˽˦ېɇ˦ېȫǻȶǻ̬ې ǻ͈˷նּېɇ͙ȫֽې
ƍʒɇ˦ȶ˷ېͲ˦͙ېɋ̵˟ʒ˦˷ېǻ˟̬ˁʒ˷̲ېͲɇ͈ېɇ̬ېͲɇȶɇېǻ̬ˁʒȫǻ̵ېǻˁېȶʒ͈ɇ˧˷ې
ȶɇ͈ېɇ̵γʒȫʒ˷͈ېυ̵̬ې˷ȶͲȫ͙˷͈ېȶɇ͈ې˷ɨ͙ηǻ̵ɇּېօ_˦˷Ͳɳɿېƍ˷ɨ͙ηǻ̵ɇּې
̬Ǽɳֽې׀ԞԧּېԞԜԝԤֆֽې

֮_ˁېȶʒ͈ɇ˧˷ېɳ̵Ǽɨʒȫ˷͈ې ɇېȫ˷˦ɨʒɳͲ̵ǻېȫ˷˟˷ېͲ˦͈ې ʒ͈͙ɇ˟ǻېȶɇې
%+4'-%$,#1#=$2&$A#*&/+#(+=#/$(#$+2&'*+2#2$1&/%-'#(.$
1&/A+*+&'2-$'-$%-(-$,-A5'+,#/$0+%5#(A&'*&.$%+'-$
*#A:+@'$,-A1/&'2&/$8.$&'$,+&/*-$4/#2-.$,-'*/-(#/$
(#$A#'&/#$&'$75&$2+,C-$%+4'+6+,#2-$&%$1&/,+:+2-$&$
ʒ˦͙ɇ̵̵̬ɇ͙ǻȶ˷֮ېօƍʸǻɳɳּ͈ېԞԜԝԧֆֽ

ԽלԽלՁ͋�ۯˠʱɊǻɊʱ̖̅ɦͧۯʱ̅͸ɦ͔ɕʱͧɊʱ͋ˠʱ̅ǻ͔ʱǻͧ

ԞֽԞֽԢ ԝֽېTʒ͈ɇ˧˷ېɇ˦ېɇ˦͙˷̵˦˷͈ېȶʒɳʒ͙ǻˁɇ͈ېօƨǒ֎ƨÅֆ



&*

ԞֽԞֽԢֽԞېĤǻ̵ȫǻ̬ې ɇ̵͈˷˦ǻˁېɇ˦̵ې ɇȶɇ͈͈ې ˷ȫʒǻˁɇ͈

_ͧ͋ʻ̅ۯIǻ͔͔ɦ͔ǻ֤ۯԽԻԽԻ֜ۯǻʇʱ͔˾ǻ͑ۯΑɦן

!E#%$/&2&%$%-,+#(&%$%&$C#'$,-'0&/*+2-$&'$5'#$C&//#A+&'*#$
+'2+%1&'%#:(&$ 1#/#$ 1-%+,+-'#/$ (#%$ A#/,#%$ 1&/%-'#(&%$
&'$ (#$ #,*5#(+2#2.$ (#%$ /&2&%$ %-,+#(&%$ C#'$ A#/,#2-$ 5'$
,-A1-/*#A+&'*-$&'$(-%$,-'%5A+2-/&%$8$&'$(#%$A#/,#%$8#$
75@$%&$C#'$+2-$,-'%-(+2#'2-$,-'$(#$+'*&/#,,+9'$75&$&%$5'$
6#,*-/$2+6&/&',+#2-/$,-A-$&%*/#*&4+#$,-'$(-$75&$%&$:5%,#$
5'#$:5&'#$0+',5(#,+9'$,-'$(-%$A&2+-%>$?($1/-A-,+-'#/$5'#$
A#/,#$1&/%-'#($-.$A&I-/$2+,C-.$&($1/-A-,+-'#/*&$#$*+$,-A-$
5'#$A#/,#$/&75+&/&$+45#($-$AB%$&%65&/=-$75&$&($(#'=#A+&'*-$
2&$5'#$ *+&'2#$0+/*5#($-$5'#$A#/,#$2+4+*#($&'$4&'&/#(.$&%$
65'2#A&'*#($ 75&$ %&$ ,-A1/&'2#$ 75&$ %&$ '&,&%+*#$ &%*#/$
,-'%,+&'*&$2&$75&$%&$0#$#$ +'0&/*+/$*+&A1-$8$1/&%515&%*-$
1#/#$75&$*5$,-A5'+2#2$,/&=,#.$*#($8$,-A-$(-$C#/)#%$,-'$(#$
˟ǻ̵ȫǻېȶɇ͙ېͲې˦ɇɳ˷ȫʒ˷̵̬ې˷ې˷ȶͲȫ͙˷ֽ͈֮ ԞԜԝԤֆېօęǻʒ˦ɇּ͈ې



&"

L'#$(#'2+'4$1#4&$&%$5'#$1B4+'#$U&:$#$ (#$75&$,5#(75+&/$
0+%+*#'*&$ 15&2&$ #,,&2&/>$ ?'$ *@/A+'-%$ 2&$ A#/R&*+'4$ 8$
15:(+,+2#2.$&%$5'#$1B4+'#$2&$2&%*+'-$+'2&1&'2+&'*&$2&($%+*+-$
U&:$1/+',+1#(.$,/&#2#$,-'$5'$-:I&*+0-$&%1&,)6+,-P$,#1*5/#/$
+'6-/A#,+9'$2&($0+%+*#'*&$-$6#,+(+*#/$(#$*-A#$2&$2&,+%+-'&%$
ȶɇې ȫ˷˟̵̬ǻֽې �ɇ˦ɇ̵ǻˁ˟ɇ˦͙ɇּې ˁǻ͈ې ̬Ǽɳʒ˦ǻ͈ې ȶɇې ȶɇ͈͙ʒ˦˷ې ͈ɇې
5*+(+=#'$,-A-$1B4+'#%$2&$0&'*#$1#/#$%-(+,+*#/$5'$1/-25,*-$
-$%&/0+,+-.$1&/-$*#A:+@'$-6/&,&'$ (#$0&'*#I#$2&$,-'*#,*#/$
ȫ˷˦̬ې ˷͙ɇ˦ȫʒǻˁɇ͈ېȫˁʒɇ˦͙ɇֽ͈ېօ_˷ȶ˷̵ɇ͈ȫͲېհېǈǻ͈ʒˁɇּېԞԜԝԢּ̬ې ԠԤԝֆֽېֽ

_˷ȶ˷̵ɇ͈ȫͲېυېǈǻ͈ʒˁɇېօԞԜԝԢս͈ې ɇ˧ǻˁǻ˦̲ې Ͳɇ֭ې IͲǻ˦ȶ˷ېɇˁ˷ې ȣʰɇ͙ʒγ˷ې
&%$ 1&/%5#2+/$ #$ 5'#$ 1&/%-'#$ 1#/#$ 75&$ ,-A1(&*&$ 5'#$
*/#'%#,,+9'.$AB%$&%1&,)6+,#A&'*&$1#/#$75&$((&'&$%5$,#//+*-$
2&$,-A1/#%$-$1+2#$5'$1/-25,*-.$&'*-',&%$&<+%*&'$A@*-2-%$
1#/*+,5(#/&%$1#/#$1&/%5#2+/$#($5%5#/+-$C#,+#$&%#$#,,+9'>
L'#$(#'2+'4$1#4&$2&:&$,#1*#/$(#$#*&',+9'$2&$(-%$,(+&'*&%.$
5*+(+=#'2-P$ 5'$ :5&'$ *)*5(-.$ (-%$ :&'&6+,+-%$ 2&($ 1/-25,*-.$
̬Ǽ̵̵ǻɨ˷͈ېȣ̵ɇγɇ͈ېυ͙ېɇ͈͙ʒ˟˷˦ʒ˷ֽ͈֮ ԠԤԜսֽېռֽ̬ې

ԞֽԞֽԢֽԠېęǻ˦ȶʒ˦ɳېŷǻɳɇ

ԞֽԞֽԢֽԡ̵̲�ېͲʒ͙ɇȫ͙Ͳ̵ǻېȶɇېʒ˦ɨ˷̵˟ǻȫʒ˽˦

!E#$#/75+*&,*5/#$2&$(#$+'6-/A#,+9'$&%$&($&%*52+-$
2&$ (#$ -/4#'+=#,+9'$ 2&$ (#$ +'6-/A#,+9'$ ,-'$ &($
-:I&*+0-$ 2&$ 1&/A+*+/$ #($ 5%5#/+-$ &',-'*/#/$ %5$
0)#$2&$'#0&4#,+9'$C#,+#$&($,-'-,+A+&'*-$8$ (#$
ȫ˷˟̵̬ɇ˦͈ʒ˽˦ېȶɇˁې ǻېʒ˦ɨ˷̵˟ǻȫʒ˽˦֮ېօǋͲ̵˟ǻ˦ּېԝԧԥԢֆ



&$

H(% +2% 2)5&2+'$2$7% +*#% 6.'()'6'*#% "#5&$'2$*#% 6*.% H7%/)(# #"% 26+')2(%
6".0")524"(5"%2%6.*$&)5*#%'(5".2)5'3*#%$"%#*05[2."%@%6+2520*.42#%["=A%
C*4*%+*%"G6+')2%Ĥ˷˦͙ɇ̵˷ېօԞԜԝԢֆּ%+2%2.8&'5")5&.2%$"%+2%'(0*.42)'<(%1*@%"(%
$:2%#"%$'3'$"%"(%)&25.*%$'4"(#'*("#B

I˷˟˷ېǻ̵͙ʒȣͲ͙˷ېȶɇېȶʒ͈ɇ˧˷ې׀F(2%2.8&'5")5&.2%$"%+2%'(0*.42)'<(%2$")&2$2%
6".4'5"%2+%&#&2.'*%+*)2+'J2.%0/)'+4"(5"%"+%)*(5"('$*%8&"%(")"#'527%02)'+'52%
+2%(23"-2)'<(%@%+2%)*46."(#'<(%$"+%6.*$&)5*7%@%6.*4&"3"%+2%"G6+*.2)'<(%
$"%#&#%)*(5"('$*#%@%0&()'*(2+'$2$"#A

I˷˟˷ېǻȫ͙ʒγʒȶǻȶ̬ې ̵˷ɨɇ͈ʒ˷˦ǻˁې׀H#%+2%52."2%$"%*.-2('J2.7%$"#).'='.7%"5'8&"52.%
@%"#5.&)5&.2.%+2%'(0*.42)'<(%$"%&(%6.*$&)5*A%

I˷˟˷˷ې ȣʰɇ͙˷2%"#.'."0".%62.2%)>'(42.*0)'%"$%#2.&5("5'&2.8%"$%2+=12%";ې׀%+*#%
$*)&4"(5*#%"(%+*#%8&"%#"%"#6")'0')2%+2%*.-2('J2)'<(%@%)*46*.524'"(5*%
'(5".2)5'3*%$"+%6.*$&)5*A

6'/'#+,&;,$",():#O2%2.8&'5")5&.2%$"%'(0*.42)'<(%2=2.)2%5*$*#%28&"++*#%
)*(*)'4'"(5*#% 2)".)2% $"% )<4*% +2#% 6".#*(2#% =&#)2(% *% .")&6".2(%
'(0*.42)'<(%"(%"(5*.(*#%$'-'52+"#7%@%8&9%6.'()'6'*#%5"<.')*#%@%4"5*$*+*-:2#%
$"%$'#",*%6&"$"(%26+')2.#"%62.2%#25'#02)".%#&#%(")"#'$2$"#%'(0*.425'32#A%
C*4*%"#% +<-')*7% +2%2.8&'5")5&.2%$"% '(0*.42)'<(%#"%(&5."%$"%&(2%-.2(%
32.'"$2$%$"%)*(*)'4'"(5*#%6.*3"('"(5"#%$"%$'3".#2#%$'#)'6+'(2#7%)*4*%+2%
D#')*+*-:27%!*)&4"(52)'<(7%](0*.4/5')27%C*4&(')2)'<(7%;*)'*+*-:27%"5)A

ԞֽԞֽԢֽԢېTʒ͈ɇ˧˷ېȶɇ̬ېǻȫʸǻɳʒ˦ɳ

֮_ˁېŷǻȫʸǻɳʒ˦ɳ͈ې ɇ̵ې ɇɨʒɇ̵ɇېǻˁ̬ې ̵˷ȫɇ͈˷ېȶɇېȶʒ͈ɇ˧˷ּېɇγǻˁͲǻȫʒ˽˦ּې
8$(#$1/-25,,+9'$2&$1#75&*&%>$H5&2&$%&/$*#A:+@'$2&%,/+*-$
,-A-$5'$%+%*&A#$,--/2+'#2-$2&$1/&1#/#/$A&/,#',)#%$
1#/#$&($*/#'%1-/*&.$&($#(A#,&'#I&.$(#$(-4)%*+,#.$(#$0&'*#$8$
ɇˁېɇ˟̬ˁɇ˷ېɨʒ˦ǻˁ̬ې̵˷̬ېǻ̵͙ɇېȶɇˁېȫˁʒɇ˦͙ɇ֮ېօƍͲǼ̵ɇϝּېԞԜԜԧֆ



&%

ƍɇɳ͹˦ې Ĥʒ̵ǻ˦ȶǻې A˷˦ʒˁˁǻې օԞԜԝԠֆּې ɇˁې ȶʒ͈ɇ˧˷ې ȶɇې ̬ǻȫʸǻɳʒ˦ɳې
0#$A5,C-$AB%$ #((B$ 75&$ %-(-$ %&/$ 5'$ ,-'*&'&2-/$ 1#/#$ 5'$
1/-25,*-.$ &%$ 5'$ A&2+-$ 2&$ ,-A5'+,#,+9'$ 2+/&,*#$ ,-'$ &($
1;:(+,-$-:I&*+0-.$,#1#=$2&$4&'&/#/$5'$0)',5(-$1-%+*+0-$,-'$
&($,-'%5A+2-/>$L'$:5&'$2+%&3-$2&$&A1#75&$C#,&$ $75@$ (#$
1/&%&'*#,+9'$2&($1/-25,*-$&'$&($A&/,#2-$%&#$2&%*#,#:(&$8$
/&,-/2#2#K$#%1&,*-%$*#'$:B%+,-%$,-A-$(#$65',+-'#(+2#2.$&($
2+%&3-.$ (-$/&5*+(+=#:(&$-$ (-$2&,-/#*+0-.$%-'$&%&',+#(&%$1#/#$
75&$ &($ &'0#%&$ %&$ ,-'0+&/*#$ &'$ 5'$ 0#(+-%-$ #*/#,*+0-$ &'$ &($
1/-25,*-$6+'#(>

?'$(#$A#8-/)#$2&$(-%$,#%-%.$&($H#,R#4+'4.$&%$&($1/+A&/$15'*-$
2&$,-'*#,*-$2+/&,*-.$75&$5'$,-'%5A+2-/.$*+&'&$,-'$5'#$A#/,#.$
&%$1-/$&%-.$75&$&%$65'2#A&'*#(.$75&$2&%2&$5'$1/+',+1+-.$@%*#.$
((#A&$(#$#*&',+9'$2&$%5$,-A1/#2-/.$8$*/#'%A+*&$,-'$&6+,#,+#$
8$/#1+2&=$&($A&'%#I&$75&$75+&/&$1/&%&'*#/$,-A-$A#/,#>$E#$
,-A5'+,#,+9'$2&$5'$A&'%#I&$2&$A#/,#.$0#$A5,C-$AB%$#((B.$
2&$ (#$ +'6-/A#,+9'$8$&($ ,-'*&'+2-$75&$1-%&&$5'$&A:#(#I&K$
(-%$ A#*&/+#(&%$ 6)%+,-%.$ 5*+(+=#2-%$ 1#/#$ &($ &A:#(#I&$ 2&$ 5'$
1/-25,*-.$&<1/&%#'$*#A:+@'$2&$6-/A#$+A1-/*#'*&$(-%$0#(-/&%$
̲Ͳɇ̵̬ې˷υɇȫ͙ǻېͲ˦ǻې˟ǻ̵ȫǻֽօĤʒ̵ǻ˦ȶǻּԞԜԝԠֆ

ԞֽԞֽԢֽԤېTʒ͈ɇ˧˷ې_ȶʒ͙˷̵ʒǻˁ

?($2+%&3-$&2+*-/+#($&%$5'#$/#A#$2&($2+%&3-$4/B6+,-.$&($
,5#($,-'%+%*&$&'$(#$6-/A#,+9'$-$2+#4/#A#,+9'$2&$*&<*-%$
&$+AB4&'&%$+',(5+2#%$&'$15:(+,#,+-'&%$,-A-P$6-((&*-%.$
/&0+%*#%.$ 4#,&*#%.$ 1&/+92+,-%$ -$ (+:/-%>$ ?($ 2+%&3-$ 2&$
,5#(75+&/$15:(+,#,+9'$-$1/-25,*-$&2+*-/+#($*+&'&$75&$
%&45+/$,+&/*#%$,#/#,*&/)%*+,#%$&'$,5#'*-$#$ 6-/A#*-.$
A#75&*#,+9'.$,-A1-%+,+9'.$*&<*-%$&$+AB4&'&%.$1-/$(-$
75&$&'$&%*&$A#'5#($#:-/2#/&A-%$0#/+-%$#%1&,*-%$2&($
2+%&3-$&2+*-/+#($,-'%+2&/#'2-$*#A:+@'$(-%$1/-,&%-%$
75&$((&0#$&($C#,&/$5'#$15:(+,#,+9'$+A1/&%#$-$2+4+*#(>$
օTɇɿͲȶېհې�ʸˁּېԞԜԞԝּېֽ̬ېԝԝֆֽ



&&

?($2+%&3-$&2+*-/+#($%&$&%1&,+#(+=#$&'$(#$,-A5'+,#,+9'$
2&$A&'%#I&%$#$*/#0@%$2&$+AB4&'&%$8$*&<*-%$2&$5'#$
A#'&/#$&%*@*+,#>$H#/#$&((-.$&%$A58$+A1-/*#'*&$&($
5%-$ 2&$ (#$ A#75&*#,+9'$ ,-A15&%*#$ 1-/$ &%*+(-%$
*+1-4/B6+,-%.$ +AB4&'&%$-$6-/A#%$8$&($,-(-/>$?%$ (#$
-/4#'+=#,+9'$2&($&%1#,+-.$#852B'2-'-%$2&$(-$75&$
ˁˁǻ˟ǻ˟˷̵͈ېɇ͙ʜȫͲˁǻֽېօTɇېĊɇ͈Ͳּ͈ېԞԜԞԠּېֽ̬ېԝֆ

O2%$'2-.242)'<(%"(%"+%$'#",*%"$'5*.'2+%*.-2('J2%@%$'#5.'=&@"%
+*#%"+"4"(5*#%3'#&2+"#%$"%42(".2%)*1"."(5"7%023*.")'"($*%
+2%+"-'='+'$2$%@%+2%)*46."(#'<(%$"+%)*(5"('$*A



&'

H+%42.)*%+"-2+%"(%"+%5"..'5*.'*%")&25*.'2(*%"(%)2./)5".%$"%$".")1*#%$"%2&5*.%
#"%."-&+2%2%5.239#%$"%+2%(*.425'32%$"+%6=+,-'#I%-F(,;'#+!#")#?;'('/B)#
ƍ˷ȫʒǻˁې ȶɇې ˁ˷͈ې I˷˦˷ȫʒ˟ʒɇ˦͙˷ּ͈ې I̵ɇǻ͙ʒγʒȶǻȶې ɇې Å˦˦˷γǻȫʒ˽˦% )*(*)'$*%
)*4N(4"(5"% )*4*% C<$'-*% ](-"('*#% 6&=+')2$*% "(% "+% ;&6+"4"(5*% $"+%
ƀɇɳʒ̵͈͙˷ېŁɨʒȫʒǻˁېĬ̵˷ֽېԦԧԧּېɇˁېԧېȶɇېȶʒȫʒɇ˟ȣ̵ɇېȶɇېԞԜԝԤֽېH#52%+"@%6.*5"-"%
+2#%*=.2#%$"#$"%"+%4*4"(5*%$"%#&%)."2)'<(7%*5*.-2($*%2+%2&5*.%$".")1*#%
4*.2+"#%'.."(&()'2=+"#7%)*4*%"+%$".")1*%2%+2%625".('$2$%$"%+2%*=.27%$*($"%
#"%3'()&+2%"+%(*4=."%$"+%2.5'#527%#&%#"&$<('4*%*%#'-(*%.")*(*)'$*%2(5"%"+%
6N=+')*%"(%-"(".2+7%6.*5"-'9($*+*%)*(5.2%"+%6+2-'*%*%+2%25.'=&)'<(%02+#2%$"%
2&5*.:2A

!E-%$2&/&,C-%$2&$#5*-/$'#,&'$8$%&$1/-*&4&'$1-/$&($%-(-$
C&,C-$ 2&$ (#$ ,/&#,+9'$ 2&$ (#$ -:/#>$ E#$ 1/-*&,,+9'$ 2&$ (-%$
2&/&,C-%$2&$#5*-/$%&$-*-/4#$%+'$,-'%+2&/#,+9'$2&($4@'&/-.$
A@/+*-.$6+'#(+2#2.$2&%*+'-$-$A-2-$2&$&<1/&%+9'$2&$(#$-:/#>$
V5&2#$ 1/-*&4+2#$ &<,(5%+0#A&'*&$ (#$ 6-/A#$ A&2+#'*&$
(#$ ,5#($ (#%$ +2&#%$ 2&($ #5*-/$ %-'$ 2&%,/+*#%.$ &<1(+,#2#%.$
ʒˁͲ̵͈͙ǻȶǻ͈ې˷ېʒ˦ȫ˷̵̬˷̵ǻȶǻ͈ېǻېˁǻ͈ې˷ȣ̵ǻֽ͈ېƍʒ˦ېɇ˟ȣǻ̵ɳ˷ּ͈ېʒېͲ˦ǻې
+2&#$%9(-$*+&'&$5'#$6-/A#$;'+,#$2&$&<1/&%+9'.$2+,C#$6-/A#$
ֽ֮˦˽ɇȫȫʒ͙˷̵̬ېǻېͲʰɇ͙ǻ͈ېͲɇȶǻ̵Ǽ̲ې˷˦ ېȶɇˁېĬǻȫʒ˷˦ǻˁېօ�͈ǻ˟ȣˁɇǻې
_ȫͲǻȶ˷̵ּ ԝԜԞֆֽېǻ̵ֽ͙ېԞԜԝԤּې

;.*%)1<$=.-1>
?)*+.#/6)$#%

ԽלԿלԼۯTɦ͔ɦɊʞ̖ͧۯɕɦۯǻΑ͸̖͔
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@'&('9*2:')"4-$=.'&*'9$.,(3".'3%&'+*#*,A%&'/")#$4%.$"3*&:'3%&'
,("3*&'/*#4$)*.'"3'"()%#'*B/3%)"#'*,%.84$,"4*.)*'&(',#*",$8.'
%'"()%#$2"#'&('(&%'"')*#,*#%&?'C.'*3',"&%'+*'(."'4"#,"'/*#D
&%."3:' *&' +*' 9$)"3' $4/%#)".,$"' #*1$&)#"#' /"3"-#"&:' $4>1*.*&:'
&<4-%3%&:'1#>7$,%&:'3%1%)$/%&:'*3'.%4-#*:'*3'&*(+8.$4%:'3"'$4"D
1*.'%'*3'#*)#")%'+*'3"'/*#&%."'/"#"'&('/#%)*,,$8.'5'(&%?

C.'*3',%.)*B)%'+*3'+*&"##%33%'5'/#%+(,,$8.'+*'3"'/#*&*.)*'1(<":'
*&)"' &*' /#%)*1*' ,%4%' (."' %-#"' 3$)*#"#$"' %' ,$*.)<7$,"' -"E%' *3'
#=1$4*.'+*'F*#*,A%'+*'@()%#:'*3',("3'.",*'"()%4>)$,"4*.)*'
,%.' 3"',#*",$8.'+*' 3"'%-#"?'C&' 7(.+"4*.)"3',%4/#*.+*#'0(*'
3"' 3*5'/#%)*1*'G.$,"4*.)*' 3"' 7%#4"'%#$1$."3'4*+$".)*' 3"',("3'
&*' *B/3$,"' %' $3(&)#"' 3"' $.)*#/#*)",$8.' &$4-83$,":' /*#%' .%' 3"&'
$+*"&'.$' 3%&'4=)%+%&'+*',#*",$8.:'*&/*,<7$,"4*.)*'*3'(&%'+*'
3"' ,"#)"'.")"3' ,%4%'A*##"4$*.)"'.%'*&'%-E*)%'+*'/#%)*,,$8.H'
&$.'*4-"#1%:'&*'4".)$*.*.' 3%&'+*#*,A%&'4%#"3*&' $##*.(.,$"D
-3*&'&%-#*'3"'"()%#<"'+*'3"'1(<"'5'3%&'+*#*,A%&'/")#$4%.$"3*&'
*B,3(&$9%&'/"#"'+*,$+$#' &%-#*'&(' #*/#%+(,,$8.:'+$&)#$-(,$8.'5'
,%4(.$,",$8.'/G-3$,"?

!?($#5*-/$4-=#$2&($2&/&,C-$&<,(5%+0-$2&$&<1(-*#/$
%5$-:/#$&'$,5#(75+&/$6-/A#$8$2&$-:*&'&/$1-/$&((-$
ȣɇ˦ɇɨʒȫʒ˷͈֮ې օ�͈ǻ˟ȣˁɇǻې Ĭǻȫʒ˷˦ǻˁې ȶɇˁې _ȫͲǻȶ˷ ې̵ּ
ԞԜԝԤּېǻ̵ֽ͙ېԝԝԦֆֽ

D2.2%."-&+2.7%6.*5"-".%%@%-"#5'*(2.% +*#%$".")1*#%$"%2&5*.%"(%"+%5"..'5*.'*%
")&25*.'2(*%+2%2&5*.'$2$%)*46"5"(5"%"#%"+%ƍɇ̵γʒȫʒ˷ېĬǻȫʒ˷˦ǻˁېȶɇېTɇ̵ɇȫɿ˷͈ې
Å˦͙ɇˁɇȫ͙Ͳǻˁɇ͈ېօƍ_Ĭ�TÅֆ7%8&'9(%6.*5"-"% +2%0*.42%"#595')2%@% +2%"G6."#'<(%
3'#&2+%$"%+2%42.)2A

ԽלԿלԽۯŷ͔̖͋ʱɦɕǻɕۯʱ̅͸ɦˠɦɊ͸Αǻˠ



&)

֭ƍɇې ɇ˦͙ɇ˦ȶɇ̵Ǽې ې̵˷̬ ˟ǻ̵ȫǻې ȫͲǻˁ̲Ͳʒɇ̵ې ͈ʒɳ˦˷ې ̲Ͳɇې
%&#$ #1*-$ 1#/#$ 2+%*+'45+/$ 1/-25,*-%$ -$ %&/0+,+-%$
&'$&($A&/,#2->$H-2/B'$ /&4+%*/#/%&$,-A-$A#/,#%$
(-%$ %+4'-%$ 75&$ %&#'$ %56+,+&'*&A&'*&$ 2+%*+'*+0-%$
υې ͈ɇǻ˦ې ͈Ͳ͈ȫɇ̬͙ʒȣˁɇ͈ې ȶɇې ̵ɇ̵̬ɇ͈ɇ˦͙ǻȫʒ˽˦ې ɳ̵Ǽɨʒȫǻ֮ې ې
օ�͈ǻ˟ȣˁɇǻېĬǻȫʒ˷˦ǻˁېȶɇˁې_ȫͲǻȶ˷̵ּ ԠԢԧֆֽېǻ̵ֽ͙ېԞԜԝԤּې

H(% "+% )*(5"G5*% $"% +2#% 42.)2#% 6".#*(2+"#% =2#2$2#% "(% +2% )2.52% (252+7% +2%
$%'$,!+)+# ,(1!"!;17)"% 6".4'5"% ."-'#5.2.% (*% #*+*% "+% $'#",*% -./0')*7% #'(*%
524='9(% "+% ('/*%!# ;'/!%;,)"# @% *5.*#% "+"4"(5*#% 8&"% '$"(5'0')2(% 2+%
'($'3'$&*%"(%"+%4".)2$*?%6*.%*5.2%62.5"%+2%$%'$,!+)+#,(+7&1%,)"##"%"(0*)2%
"(%+2%)262)'$2$%$"%"#*#%"+"4"(5*#%62.2%$'#5'(-&'.%6.*$&)5*#%*%#".3')'*#%
"(%&(%!(1'%('#;'/$!1,1,5'7%*5*.-2($*%2+%5'5&+2.%"+%$".")1*%"G)+&#'3*%$"%
&#*%@%+2%02)&+52$%$"%'46"$'.%8&"%*5.*#%&5'+')"(%#'-(*#%'$9(5')*#%*%#'4'+2."#%
8&"%6&"$2(%)2&#2.%)*(0&#'<(%"(%"+%6N=+')*A

ԽלԿלԿۯĬ̖͔˾ǻ͸ʱϒǻͧۯʒ͔ǼʇʱɊǻͧ

;"-N(% "+% I̜ɕʱʒ̖ۯ Ł͔ʒǼ̅ʱɊ̖ۯ ɕɦۯ ˠǻۯ _Ɋ̖̖̅˾ʻǻۯ ƍ̖Ɋʱǻˠۯ ɕɦۯ ˠ̖ͧۯ
!")"&'7'1)-":3*!#1%-','8%8*1*F))",%&'()3%+2#%42.)2#7%)*4*%&(*%
$"%+*#%6.'()'62+"#%)*46*("(5"#%$"%+2%'$"(5'$2$%3'#&2+7%6&"$"(%"#52.%
Ɋ̖̅ͧ͸ʱ͸Αʱɕǻͧ׌ۯ͔̖͋ۯʱ˾Ǽʒɦ̅ɦͧۯכʇʱʒΑ͔ǻͧͧۯכʻ˾ɂ̖ˠ̖ͧۯכʒ͔ǼʇʱɊ̖ͧۯכ ˠ̖ʒ̖͸ʱ̖͋ͧۯכ
˾̖̖̅ʒ͔ǻ˾ǻ͔ͧۯכɦ͸͔ǻ͸̖ͧۯכɦ͸ʱ͑Αɦ͸ǻͧۯכɦ˾ɂˠɦ˾ǻͧۯϤۯɦͧɊΑɕ̖ͧۯכ׍ǻͧʻۯɊ̖˾̖ۯ
ۯ͔̖͋ ۯΑ̅׌ Ɋ̖ˠ̖͔ۯ ɕɦˠʱ˾ʱ͸ǻɕ̖ۯ ۯ͔̖͋ Α̅ǻۯ ʇ̖͔˾ǻۯ ۯ̖ Α̅ǻۯ Ɋ̖˾ɂʱ̅ǻɊʱ̜̅ۯ ɕɦۯ
Ɋ̖ˠ̖͔ɦͧۯל׍ ۯ̅_ ɦͧ͸ɦۯ ͧɦ̅͸ʱɕ̖ۯכ ˠǻۯ ̖͔̅˾ǻ͸ʱϒǻۯ ͔̖͋ʞʻɂɦۯ ɦˠۯ ͔ɦʒʱͧ͸͔̖ۯ ɕɦۯ Α̅%
)*+*.%$"%42(".2%2'#+2$2%)*4*%42.)27%#2+3*%8&"%"#5"%#"%"()&"(5."%
$"+'4'52$*%6*.%&(2%0*.42%"#6"):0')2A

ԞֽԠֽԠ ԝֽېƀɇɳˁǻ˟ɇ˦͙ǻȫʒ˽˦ېȶɇېȫ˷ˁ˷̵ɇּ͈͙ېʒ̬˷ɳ̵ǻɨʜǻ͈ې
8$%)A:-(-%$&'$+2&'*+2#2$0+%5#(



'+

O*#%(*4=."#%)*4".)'2+"#7%2#:%)*4*%+*#%.<5&+*#%*%"(#",2#7%)*(#5'5&@"(%
#'-(*#%$'#5'(5'3*#%8&"%524='9(%6&"$"(% '()*.6*.2.%"+"4"(5*#%-./0')*#A%
D*.%#&%62.5"7%"+%$'#",*%'($&#5.'2+%6.*5"-"%+2%262.'"()'2%62.5')&+2.%$"%&(%
͔̖͋ɕΑɊ͸̖כɣۯ ǻۯɊΑǻˠ͋ۯ Αɦɕɦۯɦͧ͸ǻ͔ۯɕɦ͸ɦ͔˾ʱ̅ǻɕǻ͋ۯ ۯɊΑǻˠ͑Αʱɦ͔͔׌ۯ͔̖ ɦΑ̅ʱ̜̅ۯɕɦɣۯ ʻ̅ɦǻͧۯ
*%)*4='(2)'<(%$"%)*+*."#7%*%6*.%)&2+8&'".%0*.42%"G5".(2%='$'4"(#'*(2+%*%
͸͔ʱɕʱ˾ɦ̅ͧʱ̖̅ǻˠۯכˠʻ̅ɦǻۯכɊ̖̅͸̖͔̖̅ۯכɊ̖̅ʇʱʒΑ͔ǻɊʱ̜̅ۯכ͸ɦϟ͸Α͔ǻۯ̖ۯ˾ǻ͸ɦ͔ʱǻˠל׍

;'%='"(%"+%I̜ɕʱʒ̖ۯŁ͔ʒǼ̅ʱɊ̖ۯɕɦɣۯ ǻۯ_Ɋ̖̖̅˾ʻǻۯƍ̖Ɋʱǻˠۯɕɦɣۯ ۯכI̖̖̅Ɋʱ˾ʱɦ̅͸̖ͧۯ̖ͧ
!#1%-','8%8* 1* F))",%&'()* (*% #"% ."0'"."% "G6+:)'524"(5"% 2% #:4=*+*#%
2#5.*+<-')*#7% #:% "#52=+")"% 6.*1'=')'*("#% -"(".2+"#% 62.2% "+% ."-'#5.*% $"%
42.)2#% @% $"(*4'(2)'*("#% $"% *.'-"(% 8&"% #"2(%֭ȫ˷˦̵͙ǻ̵ʒǻ͈ېǻې ˁǻې ˁɇυּېǻې
ˁǻې˟˷̵ǻˁּېǻˁې˷̵ȶɇ˦̬ې͹ȣˁʒȫ˷ې˷ېǻې ˁǻ͈ېȣͲɇ˦ǻ͈ېȫ˷͈͙Ͳ˟ȣ̵ɇֽ͈֮ % Z24='9(% #"%
6.*1:="%"+%."-'#5.*%$"%#'-(*#%8&"%6&"$2(%'($&)'.%2%"..*.%2+%6N=+')*%#*=."%+2%
6.*)"$"()'27%(25&.2+"J27%)2.2)5".:#5')2#%*%)2+'$2$%$"%6.*$&)5*#%*%#".3')'*#A

O*#%$'#",*#%'($&#5.'2+"#%(*%6&"$"(%."6.*$&)'.%#'(%+2%$"='$2%2&5*.'J2)'<(%
#'-(*#%8&"%)*(#5'5&@2(%+2%"G6."#'<(%$"%+2%)&+5&.2%*%)*(*)'4'"(5*%5.2$')'*(2+%
$"%;'/7(,+)+!&#,(+B-!()&7%ǻɨ̵˷ǻ˟ɇ̵ʒȫǻ˦ǻ͈ې*#"';)"!&A

ԞֽԠֽԠֽԞېI˷˦͈ʒȶɇ̵ǻȫʒ˷˦ɇ͈ېɋ͙ʒȫǻ͈ېυېȫͲˁ͙Ͳ̵ǻˁɇ͈ې
&'$&($5%-$2&$%)A:-(-%$#%*/-(94+,-%

45657#8(,$2**%+)#'$%-,(%"!#9#),(1"-%/"0#$'#('.%0-(,#

Z*$2% 6.*$&))'<(% "$'5*.'2+% "(-+*=2% +*#% 6.*)"#*#% $"% )."2)'<(7% $'#",*7%
"$')'<(% @% 6&=+')2)'<(% $"% )*(5"('$*#% @2% #"2(% '46."#*#% *% $'-'52+"#7% "(%
H)&2$*.% +2#%6&=+')2)'*("#%"$'5*.'2+"#%#"%."-'#5.2(%4"$'2(5"%"+%#'#5"42%
ÅƍAĬې օÅ˦͙ɇ̵˦ǻ͙ʒ˷˦ǻˁې ƍ͙ǻ˦ȶǻ̵ȶې A˷˷ʸې ĬͲ˟ȣɇ̵ս% 2$4'('#5.2$*% 6*.% +2%
6F/)%)#?;7)1'%,)()#+!"#A,*%'2#H#5"%)<$'-*%)*(#5'5&@"%&(%'$"(5'0')2$*.%
'(5".(2)'*(2+%8&"%6".4'5"%.")*(*)".%6&=+')2)'*("#%)*4*%+'=.*#7%42(&2+"#7%
-&:2#%@%*=.2#%$'-'52+"#A



'!

ԽלԿלՁۯ_ˠͧۯɦɊ͸̖͔ۯɕɦۯˠǻͧۯʱ̅ɕΑͧ͸͔ʱǻͧۯɊ͔ɦǻ͸ʱϒǻͧۯϤۯˠǻۯ
1&")"76%*)%#%)G%*1)*H&5%8"#

֭ƨ˦ېÅƍAĬېɇּ͈ېɇ˦ې ˁ˷ېɇ͈ɇ˦ȫʒǻˁּېͲ˦ې ʒȶɇ˦͙ʒɨʒȫǻȶ˷̵ېȶɇ̵̬ې˷ȶͲȫ͙˷ې
5*+(+=#2-$ 1-/$ &2+*-/&%.$ (+:/&/-%.$ *+&'2#%$ -'(+'&.$ (+%*#2-%.$
̵ɇɳʒ̵͈͙˷͈ېȶɇېγɇ˦͙ǻېυېȫ˷˦̵͙˷ˁېȶɇېɇπʒ͈͙ɇ˦ȫʒǻֽ͈ې_ˁېÅƍAĬېʒȶɇ˦͙ʒɨʒȫǻې
*#'*-$#($*+*5(#/$,-A-$#$5'$*)*5(-$&%1&,)6+,-.$%5$&2+,+9'$8$%5$
ɨ˷̵˟ǻ͙˷ֽ֮ օÅ˦͙ɇ̵˦ǻ͙ʒ˷˦ǻˁېÅƍAĬې�ɳɇ˦ȫυּֽ͈ېɨֽ ս

O2%C/42.2%H)&25*.'2(2%$"+%O'=.*%S#A0AM%#",2+2%8&"%"+%];UV%)*.."#6*($"%2%
Α̅ͧ׌ۯʱͧ͸ɦ˾ǻۯʱ̅͸ɦ͔̅ǻɊʱ̖̅ǻˠۯɕɦ̅ۯΑ˾ɦ͔ǻɊʱ̜̅͑ۯΑɦۯʱɕɦ̅͸ʱʇʱɊǻۯɕɦۯ˾ǻ̅ɦ͔ǻۯΘ̅ʱɊǻۯ
Α̅ǻ͋ۯ ΑɂˠʱɊǻɊʱ̜̅˾ۯ ̖̖̅ʒ͔ǼʇʱɊǻۯ֛׍ ͋Ǽ͔ ۯɣכ̖˾ʱ˾ʱͧͧ�ۯלԼ֥ۯל͔ ǻۯɦ̅͸ʱɕǻɕۯɦͧ͸ǻɂˠɦɊɦ͑ۯ Αɦۯ
"#5"% ."-'#5.*% 6&"$"% 26+')2.#"% 2% 6&=+')2)'*("#% '46."#2#% @% $'-'52+"#% 8&"%
6*#"2(%&(2%"#5.&)5&.2%"$'5*.'2+%$"0'('$2A

Z*$*%6.*@")5*%$"%$'#",*%$"%'$"(5'$2$%3'#&2+%#"%"(42.)2%"(%+2%I1<*J#4D)'&%*
ɕɦۯIΑˠ͸Α͔ǻۯ ֤ԽԻԼՃ֥7% +2% )&2+% .")*(*)"% "#52#% 2)5'3'$2$"#% )*4*% 62.5"% $"%
+2#% '($&#5.'2#%)."25'32#A%H#52#7%2%#&%3"J7%0*.42(%62.5"%$"%+2%$"(*4'(2$2%
H)*(*4:2% V2.2(E2% *% H)*(*4:2% C."25'327% &(% 4*$"+*% $"% $"#2..*++*% )&@2%
425".'2%6.'42%#"% 0&($24"(52%"(% +2%6.*6'"$2$% '(5"+")5&2+7%"+% 52+"(5*%@% +2%
ɊΑˠ͸Α͔ǻۯלƍɦʒΘ̅ۯɦˠۯĤʱ̅ʱͧ͸ɦ͔ʱ̖ۯɕɦۯIΑˠ͸Α͔ǻۯϤۯŷǻ͸͔ʱ˾̖̅ʱ̖ۯ ֤ԽԻԽԼ֥ۯכ ɦͧ͸ɦۯ ͧɦɊ͸̖͔ۯ
ʞǻۯ ͔ɦ͔͋ɦͧɦ̅͸ǻɕ̖ۯʞʱͧ͸̜͔ʱɊǻ˾ɦ̅͸ɦۯɦ̅͸͔ɦۯɦˠۯ ԼכՆԿۯێۯϤۯɦˠۯԽכԼۯێۯɕɦˠۯŷ͔̖ɕΑɊ͸̖ۯ
Å̅͸ɦ͔̖̅ۯA͔Α͸̖ۯ ֤ŷÅA֜ۯ ɕɦˠۯ _ɊΑǻɕ̖ ۯכ͔ ɦϒʱɕɦ̅Ɋʱǻ̅ɕ̖ۯ ͧΑۯ ǻ̖͔͋͸ɦۯ ǻۯ ˠǻۯ ɦɊ̖̖̅˾ʻǻۯ
(2)'*(2+%@%+*#%"#0&".J*#%6*.%0*.52+")".%#&%62.5')'62)'<(A



'*

ԽלԿלՃۯƀɪʒʱ˾ɦ̅ۯ͸͔ʱɂΑ͸ǻ͔ʱ̖ۯɦۯʱ˾͋ǻɊ͸̖ۯɦɊ̖̜̅˾ʱɊ̖

?($2+%&3-$4/B6+,-$&%$5'$%&,*-/$*/#'%0&/%#($75&$2+'#A+=#$&($6(5I-$
&,-'9A+,-$C#,+#$-*/#%$B/&#%>$O($#1-8#/$#$5'$&A1/&'2&2-/$-$
H"S?$A&2+#'*&$5'#$45)#$2&$2+%&3-.$&($1/-8&,*-$'-$%-(-$,/&#$
5'$-:I&*-$&%*@*+,-.$%+'-$75&$6-/*#(&,&$&($0#(-/$+'*#'4+:(&$2&$
(#$&A1/&%#.$1&/A+*+@'2-(&$,-A1&*+/$&'$A&/,#2-%$6-/A#(&%$
υېȫ˷˦̵͙ʒȣͲʒ̵ېǻȫ͙ʒγǻ˟ɇ˦͙ɇېǻˁېŷ̵˷ȶͲȫ͙˷ېÅ˦͙ɇ̵˦˷ېA̵Ͳ͙˷ېօŷÅAսېȶɇˁې
1#)%>$E#$&,-'-A)#$,/&#*+0#$15&2&$6-A&'*#/$(#$&25,#,+9'$
2&$,#(+2#2.$1/-A-0&/$&($*/#:#I-$2&,&'*&$8$&($,/&,+A+&'*-$
&,-'9A+,-$#$ */#0@%$2&$ (#$ +''-0#,+9'$&'$ (#$ ,/&#,+9'$2&$
˷̬˷̵͙Ͳ˦ʒȶǻȶɇ͈ېˁǻȣ˷̵ǻˁɇ͈ې͹˦ʒȫǻֽ͈ېօĊʒ˟ɋ˦ɇϝېƀʜ˷ּ͈ېԞԜԞԡֆ

H+% $'#",*% )&2($*% #"% '(5"-.2% )*4*% &(2% 1"..24'"(52% "#5.259-')2% @% (*%
4".24"(5"%"#595')27%5'"("%+2%)262)'$2$%$"%4*3".%0+&E*#%")*(<4')*#%12)'2%
#")5*."#%"#6"):0')*#%2+%2)5&2.%)*4*%&(%)252+'J2$*.%$"%)*46"5'5'3'$2$%@%
$'0"."()'2)'<(%"(%"+%4".)2$*A%I+%-"#5'*(2.%"+%$'#",*%$"%42(".2%6.*0"#'*(2+7%
+2#%"46."#2#%6&"$"(%-"(".2.%6.*$&)5*#%)*(%32+*.%2-."-2$*%8&"%6".4'5"(%
2+)2(J2.%4/.-"("#%$"%-2(2()'2%4/#%2+5*#%@%2&4"(52.%+2%."(52='+'$2$%$"%
+2#% '(3".#'*("#7% +*%)&2+%"#%"#"()'2+%52(5*%62.2%"+%).")'4'"(5*%)*4*%62.2%
+2% #*#5"('='+'$2$% $"% )&2+8&'".% 4".)2$*7% "#5/% 4'#42% +<-')2% #"% 26+')2% 2+%
6."#"(5"%5.2=2E*A

ɊΑǻɕ̖_ۯ̅_ ۯɦˠۯכ͔ Å˾͋Αɦͧ͸̖ۯǻۯ ˠǻۯƀɦ̅͸ǻ֤ۯÅƍƀ֜ۯϤ̖ۯ͸͔ǻ͔̖ͧ̅ۯ˾ǻ͸ʱϒǻͧۯ͸͔ʱɂΑ͸ǻ͔ʱǻͧۯ
̖ʇ͔ɦɊɦ̅ۯʱ̅Ɋɦ̅͸ʱϒ̖ͧ͋ۯǻ͔ǻۯɦˠͧۯɦɊ͸̖͔ۯɊΑˠ͸Α͔ǻˠͧۯכɦʒΘ̅ۯɦˠۯǻ͔͸ʻɊΑˠ̖ۯՃԻԽۯɕɦˠۯI̜ɕʱʒ̖ۯ
](-"('*#%"#52=+")"%"G*(".2)'*("#%@%="("0')'*#%62.2%+2%'(3".#'<(%"(%)&+5&.2%
@%2.5"#A%
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!?($2+%&3-$:+&'$4&%*+-'#2-$6#0-/&,&$&($,/&,+A+&'*-$2&$(#$
&A1/&%#$8#$75&$#,&/,#$&($1/-25,*-$#($,-'%5A+2-/$6+'#($8$
#1-/*#$:&'&6+,+-%$&,-'9A+,-%$8$%-,+#(&%$1#/#$(#$&A1/&%#K$
%+'$ &A:#/4-.$ #$ 1&%#/$ 2&$ %&/$ 5'#$#,*+0+2#2$ /&,-'-,+2#$
1-/$A5,C#%$H8A&$#$'+0&($A5'2+#(.$&'$&($?,5#2-/$&<+%*&$
2&%,-'-,+A+&'*-$2&$(-$75&$&%.$%+4'+6+,#$8$#1-/*#$/&#(A&'*&$
ɇˁېȶʒ͈ɇ˧˷ֽ֮ օA̵ǻγ˷ּԞԜԞԞֆ
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!"# !"#$%&'
(')$*$+,-./$

!"# $%&'()*&# +(# ,(+-%%&""-# )&.# "-# /(*&,&"&01-# 2(+30.#
453.63.0# "-# )7-"# *3(.(# 7.# (.8&97(# )(.*%-,&# (.# ("# 7+7-%3&:#
"&# # 97(# $(%/3*(# -;&%,-%# $%&;"(/-+# )&/$"(<&+# /(,3-.*(#
$%&)(+&+#,(#-.="3+3+:#)%(-*3>3,-,#'#>-"3,-)3?.@#A7#-$"3)-)3?.#
,(.*%&#,("#$%&'()*&#8-)3"3*-#("#,(+-%%&""&#'#"-#)&.+*%7))3?.#,(#
7.-#071-#/(*&,&"?03)-#$-%-#("#,3+(B&#,(#/-%)-+#$(%+&.-"(+#
;-+-,-#(.#"-#3.*(%$%(*-)3?.#+3/;?"3)-#,(#"-#)-%*-#.-*-"@
##

֮_ˁېȶɇ͈ʒɳ˦ې ͙ɿʒ˦ʸʒ˦ɳېɇ͈ېͲ˦ǻې˟ɇ͙˷ȶ˷ˁ˷ɳʜǻېȶɇې
ȶʒ͈ɇ˧˷̲ېͲɇ̬ېɇ̵˟ʒ͙ɇېǻȣ˷̵ȶǻ̵ېȶʒ͈͙ʒ˦͙˷͈ې ͙ʒ̬˷͈ې
ȶɇې ̵̬˷ȣˁɇ˟ǻּ͈ې ɳ̵ǻȫʒǻ͈ې ǻې ˁǻې ɳ̵ǻ˦ې ǻ˟̬ˁʒ͙Ͳȶې
ȶɇېɿɇ̵̵ǻ˟ʒɇ˦͙ǻ͈̲ېͲɇې˷ɨ̵ɇȫɇېυېǻ͈ېͲېȫǻ̵Ǽȫ͙ɇ̵ې
ɨˁɇπʒȣˁɇې υې ǻȶǻ̬͙ǻȣˁɇֽې _͈͙ǻې ˟ɇ͙˷ȶ˷ˁ˷ɳʜǻې ͈ɇې
ɇ˦ɨ˷ȫǻېɇ˦ېȫ˷˟̵̬ɇ˦ȶɇ̵ېυ̵ېɇ͈˷ˁγɇ̵ې˦ɇȫɇ͈ʒȶǻȶɇ͈ې
̵ɇǻˁɇ͈ېȶɇېˁ˷͈ېͲ͈Ͳǻ̵ʒ˷ּ͈͈ېɇېǻȶǻ̬͙ǻېǻ̵̬ې˷ȫɇ͈˷͈ې
ȶɇېȶʒ͈ɇ˧˷ېȶɇې˟ǻ̵ȫǻېυ̵̬ې˷˟ͲɇγɇېͲ˦ǻېȫͲˁ͙Ͳ̵ǻې
ȶɇ̵̬ې˷͙˷͙ʒ̬ǻȶ˷ېȫ˷˦͙ʒ˦Ͳ˷ֽ֮ ԞԜԝԦֆېօ�ǻγʒˁǻ˦ɇּ͈ې
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ƍɦʒΘ̅ۯI̖͔͔ɦǻ֤ۯ ԽԻԼՆ֥7*(7%*+)#)+#-01&"&,&*)/#-"ۯכ%-#-#*%->C+#,(#7.#$%&)(+&#
3*(%-*3>&#)&/$7(+*&#$&%#)3.)&#(*-$-+D#(/$-*3E-%:#,(83.3%:#3,(-%:#$%&*&*3$-%#
'# >-"3,-%:# "-+# )7-"(+# $(%/3*(.# )&/$%(.,(%# "-+# .()(+3,-,(+# ,("# 7+7-%3&#
)%(-.,&# &$&%*7.3,-,(+# ,(# ,3+(B&:# 0(.(%-.,&# +&"7)3&.(+# >3+7-"(+# '#
(>-"7-.,&#+7#87.)3&.-"3,-,@#!"#,(+30.#*53.63.0#*3(.(#)3.)&#(*-$-+D

!"#$%&'()*'+,#A(#7*3"3E-#$-%-#%()&$3"-%# 3.8&%/-)3?.#,("#7+7-%3&#/(,3-.*(#
"-# -$"3)-)3?.# ,(# 7.# !"#$%& #'#(#)*# <7.*&# -# "&+# ,-*&+# .()(+-%3&+# $-%-# "-#
0(.(%-)3?.#,(#"-#)-%*-#.-*-"@#!.#(+*-#8-+(#+(#3,(.*383)-.#-+$()*&+#>3.)7"-,&+#
)&.#̖ɂˏɦ͸ʱϒ̖ͧۯɕɦۯ˾ǻ͔Ɋǻۯכ ϒǻˠ̖͔ɦͧۯכ ʱ̅͸ɦ͔ɦͧɦͧۯϤۯɦˠɦ˾ɦ̅͸̖ͧۯǻͧ͸͔̖ˠ̜ʒʱɊ̖ͧۯ
+"#'(#+)*$,# )&/&# ("# A&":# "-# F7.-:# ("# G+)(.,(.*(# '# ("# H(,3&# I3("&# $-%-#
(.*(.,(%#-"#3.,3>3,7&#,(+,(#7.-#,3/(.+3?.#$(%+&.-"#'#+3/;?"3)-@

-"#./0)1)+,#I&.#"-#3.8&%/-)3?.#&;*(.3,-#+(#%(-"3E-#7.#-.="3+3+#(#3.*(%$%(*-)3?.#
;7+)-.,&# 3,(.*383)-%# ǻ͸͔ʱɂΑ͸̖ͧۯ ͔ɦ͔͋ɦͧɦ̅͸ǻ͸ʱϒ̖ͧۯכ Ɋ̖̅Ɋɦ͋͸̖ͧۯ Ϥۯ ͔ǻͧʒ̖ͧۯ
+"$-./#')'0$,#,(#"-#3,(.*3,-,#,("#3.,3>3,7&#"&0%-.,&#,(83.3%#+7+#)&.)($*&+#
3,(.*3*-%3&+@#

2"# 34/'+,# A(0J.# "&+# $-%=/(*%&+# )&.)($*7-"(+# ,(# 3,(.*3,-,# &;*(.3,&+#
+(# 0(.(%-# ˠʱ̅ɦǻ˾ʱɦ̅͸̖ͧۯ Ϥۯ Ɋ͔ʱ͸ɦ͔ʱ̖ͧۯ ʒ͔ǼʇʱɊ̖ͧ# /(,3-.*(# 7.# +3+*(/-# ,(#
*%-,7))3?.#+(/3?*3)-#,(83.3(.,&#-+1#"&+#("(/(.*&+#97(#%(03%=.#("#+3+*(/-#
,(#3,(.*3,-,#>3+7-"#,(#"-#/-%)-#$(%+&.-"#,("#3.,3>3,7&@

5"#6+7(7()&'+,#F&+#"3.(-/3(.*&+#&;*(.3,&+#+&.#-$"3)-,&+#-"#,(+-%%&""&#,(#
7.-#$%&$7(+*-#>3+7-"#/(,3-.*(#("#,(+-%%&""&#,(#˾̖̖ɕɂ̖ǻ͔ɕͧͧۯכʱͧ͸ɦ˾ǻͧۯ
Ɋ͔̖˾Ǽ͸ʱɊ̖ͧۯכ ͔ɦɊΑ͔̖ͧͧۯ ͸ʱ̖͋ʒ͔ǼʇʱɊ̖ͧۯכ ˠ̖ʒ̖͸ʱ̖͋ͧۯ Ϥۯ ɦˠɦ˾ɦ̅͸̖ͧۯ ʒ͔ǼʇʱɊ̖ͧۯ
(./+*$/$'0)"#.,&-#)&.>(.3(.)3-#,("#,3+(B&@

8"# 9':)4'+,# F-# $%&$7(+*-# ,(# ,3+(B&# (+# (>-"7-,-# /(,3-.*(# $%&)(+&+#
ۯ), ͔ɦ͸͔̖ǻˠʱ˾ɦ̅͸ǻɊʱ̜̅#$-%-# ,(*(%/3.-%# +7# )&5(%(.)3-# '# 87.)3&.-"3,-,#
-+(07%-.,&# "-# )&%%(+$&.,(.)3-# (.*%(# "&+# -*%3;7*&+# 3,(.*383)-,&+# '# "-#
%($%(+(.*-)3?.#>3+7-"#0(.(%-,-@
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I&.+3,(%-.,&#97(#*&,&#$%&)(+&#)%(-*3>&#3.>&"7)%-#7.-#͸͔ǻɕΑɊɊʱ̜̅ۯ
ɕɦͧۯʱʒ̅ʱʇʱɊǻɕ̖ͧۯǻۯΑ̅ǻۯ ͔ɦ͔͋ɦͧɦ̅͸ǻɊʱ̜̅ۯϒʱͧΑǻˠ:# +(# 3.)&%$&%-# "-#
/(*&,&"&01-# ,(# *%-+"-)3?.# +(/3?*3)-# $%&$7(+*&# $&%# H(.,&E-K
I̖ˠˠǻϼ̖֤ͧۯ ԽԻԽՁ֜ۯɊ̖˾̖˾ۯ ɦɊǻ̅ʱͧ˾̖˾ۯ ɦ͸̖ɕ̖ˠ̜ʒʱɊ̖͋ۯ ǻ͔ǻۯɊ̖̅ϒɦ͔͸ʱ͔ɣۯ ۯ̖ͧ
+30.383)-,&+#,(#"-#)-%*-#.-*-"#(.#,()3+3&.(+#)&.)%(*-+#,(#,3+(B&@#
!+*(# /&,("&# $"-.*(-# 97(# ("# ,3+(B&# +7%0(# ,(# "-# *%-,7))3?.# ,(#
(+*%7)*7%-+#,(#+(.*3,&#$%&>(.3(.*(+#,(#7.#-%*(8-)*&#87(.*(#5-)3-#
7.# -%*(8-)*&# ,(+*3.&# /(,3-.*(# "-# 3,(.*383)-)3?.# ,(# %(+$7(+*-+#
(L$(%3(.)3-"(+:#%()7%+&+#+(/3?*3)&+#'#87.,-/(.*&+#+(/3?*3)&+@

!.#("#)&.*(L*&#,(#(+*(#$%&'()*&:#("#)"0$%)(0.&%1$'0$#)&%%(+$&.,(#
-#"&+#,#2'.,&3.-#)()*$,#$%(+(.*(+#(.#"-#)-%*-#.-*-":#/3(.*%-+#97(#
("# )"0$%)(0.&-$,0#'.#)&%%(+$&.,(# -# "&+#+$(1",.,&4#,1)*$,#97(#
$(%+&.383)-.# )-,-# +30.&# )&%%(+$&.,3(.*(# ,3%()*-/(.*(# )&.# +7#
+30.383)-,&@

!"#$%&)(+&#,(#*%-+"-)3?.#+(#(/$"(-#(.#*%(+#(*-$-+:# "-+#)7-"(+#+(#
,(+-%%&""-.#7.-#>(E#3,(.*383)-,&#("#+30.&#E&,3-)-"#97(#+(%=#7*3"3E-,&#
)&/&#;-+(#$-%-#"-#3.*(%$%(*-)3?.D

ԝֽې _π̵͙ǻȫȫʒ˽˦ې ȶɇې ǻ̵͙ʒȣͲ͙˷͈ې ͈ɇ˟ʒ˽͙ʒȫ˷͈ې ې˷
ɨͲ˦ȶǻ˟ɇ˦͙˷͈͈ېɇ˟ʒ˽͙ʒȫ˷͈׀

F&+# -*%3;7*&+# +(/3?*3)&+# +&.# "&+#;':7+/<:#='+'=(/+><()='<#&/+<71':/<:#
=71=/&(7<#'#'<7=)'=)71/<#<)%?@:)='<#>3.)7"-,-+#-#)-,-#+30.&#E&,3-)-"@#
!+*&+#87.,-/(.*&+#)&.+*3*7'(.#"-#;-+(#)&.)($*7-"#,(#"-#3,(.*3,-,:#'-#97(#
$(%/3*(.#)&/$%(.,(%#("#+30.383)-,&#,(#)-,-#7.&#,(#+7+#("(/(.*&+#$-%-#
$&+*(%3&%/(.*(#*%-,7)3%"&+#,(#/-.(%-#-,()7-,-#-"#"(.07-<(#>3+7-"@
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ԞֽېTɇ͙ɇ̵˟ʒ˦ǻȫʒ˽˦ېȶɇ̵ېɇ͈̬Ͳɇ͈͙ǻ͈ېɇπ̬ɇ̵ʒɇ˦ȫʒǻˁɇ͈׀

Ԡֽېƛ̵ǻȶͲȫȫʒ˽˦ېǻ̵ېɇȫͲ̵͈˷͈ېɳ̵Ǽɨʒȫ˷̵͈ې˷ېɇȫͲ̵͈˷͈͈ېɇ˟ʒ˽͙ʒȫ˷͈׀

F-+#%(+$7(+*-+#(L$(%3(.)3-"(+#)&%%(+$&.,(.#-#"&+#%()7(%,&+:#$(%)($)3&.(+:#
(/&)3&.(+:#$(.+-/3(.*&+:#3/=0(.(+#/(.*-"(+:#3.*(.)3&.(+#'#+(.+-)3&.(+#
97(#(>&)-.#"&+#+30.&+#)7-.,&#+&.#$(%)3;3,&+#$&%#"-+#$(%+&.-+@#A7#87.)3?.#
,(.*%&# ,("# $%&)(+&# (+# *%-,7)3%# )&.)($*&+# -;+*%-)*&+:# )&/&# "3,(%-E0&:#
+(.+3;3"3,-,:#"3;(%*-,#&#,3+)3$"3.-:#(.#(L$(%3(.)3-+#$(%)($*3;"(+#97(#+(%>3%=.#
)&/&#$7(.*(#(.*%(#("#+30.383)-,&#+3/;?"3)&#'#"-#%($%(+(.*-)3?.#>3+7-"@

M.-#>(E#(.*(.,3,&#+7+#87.,-/(.*&+#+(/3?*3)&+#'#%(+$7(+*-+#(L$(%3(.)3-"(+#
+(#;7+)-#*%-,7)3%#-#%()7%+&+#+(/3?*3)&+#*-"(+#)&/&D#("#)&"&%:#"-#8&%/-:#"-#
*3$&0%-81-:# "-#)&/$&+3)3?.:# "-+#*(L*7%-+#'#("#(+*3"&#0%=83)&@#I-,-#7.&#,(#
(+*&+#("(/(.*&+#(+#("(03,&#(.#87.)3?.#,(#+7#)-$-)3,-,#$-%-#%($%(+(.*-%#
"&+#)&.)($*&+#'#+(.+-)3&.(+#3,(.*383)-,&+#,7%-.*(#("#-.="3+3+#+(/3?*3)&@

23)5&+#%()7%+&+#+&.#*%-,7)3,&+#(.#,()3+3&.(+#,(#,3+(B&#97(#
)&.8&%/-.#("#+3+*(/-#,(#3,(.*3,-,#>3+7-"#,(#"-#/-%)-#$(%+&.-":#
,(#(+*-#/-.(%-#"-#*%-+"-)3?.#+(/3?*3)-#-)*J-#)&/&#7.#+1$'0$&
˾ɦ͸̖ɕ̖ˠ̜ʒʱɊ̖ۯɦ̅͸͔ɦۯ ˠǻۯ ʱ̅͸ɦ͔͔͋ɦ͸ǻɊʱ̜̅ͧۯʱ˾ɂ̜ˠʱɊǻۯɕɦۯ ˠǻۯɊǻ͔͸ǻۯ
̅ǻ͸ǻˠۯϤۯɦˠۯɕʱͧɦ̖̆ۯʒ͔ǼʇʱɊ̖:#"&0%-.,&#)&.+*%73%#/-%)-+#$(%+&.-"(+#
/=+#-"3.(-,-+#)&.#"-#(+(.)3-#'#$(%+&.-"3,-,#,("#3.,3>3,7&@
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N-%-#"-#%(-"3E-)3?.#,(#"-#071-#$-%-#("#,3+(B&#,(#/-%)-+#
$(%+&.-"(+# ;-+-,-# (.# "-# 3.*(%$%(*-)3?.# +3/;?"3)-# ,(# "-#
)-%*-# .-*-"# +(# 7*3"3E-# "-# /(*&,&"&01-# )7-"3*-*3>-# $-%-# ,-%#
-.="3+3+#-#"-#3.8&%/-)3?.#%()&"()*-,-#,(#(L$(%*&+:#%(8(%(.*(+:#
3.>(+*30-)3&.(+:# *%-;-<&+# -)-,C/3)&+# %("-)3&.-,&+# # '#
%(>3+3&.(+#+3+*(/=*3)-+#,(#(+*7,3&+#97(#$(%/3*-.#(+*-;"()(%#
7.# /-%)&# *(?%3)&:# )&.)($*7-"# '# +3/;?"3)&# 97(# *%-,7E)-#
"-+#>-%3-;"(+#,(#"-#)-%*-#.-*-"#(.#,(*(%/3.-.*(+#,(#,3+(B&#
(+$()183)&+@#

!"#7+&#,(#"-#5(%%-/3(.*-#,(#-.="3+3+#)7-"3*-*3>-#(+#$(%*3.(.*(#
(.#(+*(#)&.*(L*&#,(;3,&#-# "-+#)&.,3)3&.(+#$-%*3)7"-%(+#'#
.-*7%-"(+#,(#"-#)%(-)3?.#,("#$%&'()*&:#*&/-.,&#(.#)7(.*-#
97(#7.383)-#,&+#%-/-+#3.,($(.,3(.*(+#,(#(+*7,3&#(.#7.-#
*%-,7))3?.#+3/;?"3)-#(.8&)-,-#(.#$%&$&%)3&.-%#-"#,3+(B-,&%#
!"##$%&'## 5(%%-/3(.*-+# )&.)($*7-"(+# '# $%=)*3)-+# 97(#
8-)3"3*(.#"-#)&.+*%7))3?.#,(#3,(.*3,-,(+#>3+7-"(+#-7*C.*3)-+:#
)&5(%(.*(+#'#(+*%-*C03)-/(.*(#$&+3)3&.-,-+#(.#("#=/;3*&#
,(#"-#/-%)-#$(%+&.-"@

!"$ 0"1'2).-3/.,"
*'4/3(5$

!"#"$%&'()%*+%,-.+/0'123'4-

!
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!+#-+1#97(#-#,38(%(.)3-#,(#&*%-+#/(*&,&"&01-+:#)&/&#"-#)7-.*3*-*3>-#
97(# +(# )(.*%-# (.# ,-*&+# /(,3;"(+# '# )7-.*383)-,&+:# ("# (.8&97(#
)7-"3*-*3>&#;(.(83)3-#-"#$%&'()*&#$&%#+7#&%3(.*-)3?.#0"&;-"#5-)3-#("#
)&.*(L*&#,("#&;<(*&#,(#(+*7,3&#'#)&.>(%0(.)3-#/7"*3,3)3$"3.-%3-####(.#
("#=/;3*&D#A&)3-":#"(0-":#-%*1+*3)&:#+3/;?"3)&:#>3+7-"#'#0%=83)&@

I˷˟˷͈ې ɇ˧ǻˁǻېA̵ǻγ˷ېօԞԜԞԤֆּˁې ǻېʒ˦γɇ͈͙ʒɳǻȫʒ˽˦ېȫͲǻˁʒ͙ǻ͙ʒγǻ̬ې ɇ̵˟ʒ͙ɇې
ȫ˷˟̵̬ɇ˦ȶɇ̵ې ȶɇې ˟ǻ˦ɇ̵ǻې ̵̬˷ɨͲ˦ȶǻې ˁ˷͈ې ɨǻȫ͙˷̵ɇ͈ې ͈Ͳȣʰɇ͙ʒγ˷ּ͈ې
ɇ˟˷ȫʒ˷˦ǻˁɇ͈ېυېȫͲˁ͙Ͳ̵ǻˁɇ͈̲ې Ͳɇېʒ˦ɨˁͲυɇ˦ېɇ˦ˁې ې͈͈˷ Ͳʰɇ͙˷͈ېȶɇېɇ͈͙Ͳȶʒ˷ֽې
_͈͙ɇېɇ˦ɨ˷̲Ͳɇې˟ɇ͙˷ȶ˷ˁ˽ɳʒȫ˷ېɨǻȫʒˁʒ͙ǻېɇˁېǻ˦Ǽˁʒ͈ʒ͈ېȶɇېˁǻ͈ېȶʒ͈͙ʒ˦͙ǻ͈ې
ȶʒ˟ɇ˦͈ʒ˷˦ɇ͈ې ̲Ͳɇې ʒ˦͙ɇ̵γʒɇ˦ɇ˦ې ɇ˦ې ˁǻې ȶɇȫʒ͈ʒ˽˦ې ȶɇې ȫ˷˟̵̬ǻې ȶɇې
Ͳ˦ې ̵̬˷ȶͲȫ͙˷ې ې˷ ɇ˦ې ˁǻې ɇˁɇȫȫʒ˽˦ې ȶɇې Ͳ˦ǻې˟ǻ̵ȫǻּې ȫ˷˦͈ʒȶɇ̵ǻ˦ȶ˷ې
̲Ͳɇې ɇˁې ȫ˷˟̬˷̵͙ǻ˟ʒɇ˦͙˷ې ȶɇˁې ȫ˷˦͈Ͳ˟ʒȶ˷̵ې ɇ͈͙Ǽې ȫ˷˦ȶʒȫʒ˷˦ǻȶ˷ې
ېǻɨɇȫ͙ʒγǻּ͈ېγǻ̵ʒǻȣˁɇ͈ې̵˷̬ ͈˷ȫʒ˷ɇȫ˷˦˽˟ʒȫǻ͈ېυې̵˷̬ې ˁ˷͈ېγǻˁ˷̵ɇ͈ې
͈ʒ˟ȣ˽ˁʒȫ˷͈̲ېͲɇېˁǻ͈ې˷̵ɳǻ˦ʒϝǻȫʒ˷˦ɇ̵͈̬ې˷υɇȫ͙ǻ˦ېռֽ̬ېԢԜսֽ
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!"#$%&$?+3*&#87.,-/(.*-"#,(#(+*-#*C).3)-#(+#%(03+*%-%#,(#8&%/-#,3%()*-#("#
=7%&7+('%)/1(7#A/B+><()=7#'#"&+#&+7=/<7<#=7C1)();7<#,("#$%3/(%#0%7$&#
,(# "-# /7(+*%-# -"# 3.*(%-)*7-%# $&%# $%3/(%-# >(E# )&.# "-# 071-# /(*&,&"?03)-@#
�ˠ͔ۯɦǻˠʱϼǻ͔ͧɦۯɦ̅ۯΑ̅ۯɦ̅͸̖͔̖̅ۯɊ̖̅͸͔̖ˠǻɕ̖֛ۯˠǻͧͧۯɦͧʱ̖̅ɦͧۯϒʱ͔͸Αǻˠɦͧۯɕɦۯ͸ɦͧ͸ɦ̖֜ۯכ
(+*-#*C).3)-#$(%/3*(#(L-/3.-%#"-+#%(-))3&.(+#(+$&.*=.(-+#,(#"&+#7+7-%3&+#
8%(.*(#-#"-#3.*(%8-E#'#("#)&.*(.3,&#"&0%-.,&#3,(.*383)-.,&#$&+3;"(+#$7.*&+#
,(#8%3))3?.#)&0.3*3>-:#,7,-+#$%&)(,3/(.*-"(+:#*3(/$&+#,(#-+3/3"-)3?.#,(#
"-#*(&%1-#-+*%&"&01-K-%97(*1$3)-#'# "-#8"73,(E#(.# "-#*&/-#,(#,()3+3&.(+#,(#
,3+(B&@

ԠֽԞֽԞֽԞېŁȣ͈ɇ̵γǻȫʒ˽˦

ԠֽԞֽԞ ԝֽې_˦̵͙ɇγʒ͈͙ǻ͈

A(#7*3"3E-#"-#(.*%(>3+*-#+(/3(+*%7)*7%-,-#)&/&#*C).3)-#87.,-/(.*-"#$-%-#
&;*(.(%#3.8&%/-)3?.#,(*-""-,-#,(#"&+#(L$(%*&+#,(#"-+#,3>(%+-+#=%(-+#97(#
-;-%)-#("#$%&'()*&:#-"#$&+((%#7.#)&%*(#(+*%3)*-/(.*(#)7-"3*-*3>&#(+*-#*C).3)-#
+(#)(.*%-#(.#"-#3.*(%$%(*-)3?.#$%&87.,-#,(#"&+#,3+)7%+&+#'#"-+#%(+$7(+*-+#
,(#"&+#$-%*3)3$-.*(+:#"&#97(#$(%/3*(#(L$"&%-%#.&#+&"&#"&+#<73)3&+#*C).3)&+:#
+3.&#*-/;3C.#"-+#$(%)($)3&.(+#'#>-"&%-)3&.(+#+&;%(#("#+3+*(/-#0%=83)&#,(#
*%-,7))3?.#$%&$7(+*&@#G#+7#>(E:#0%-)3-+#-#+7#.-*7%-"(E-#8"(L3;"(#"-#(.*%(>3+*-#
+(/3(+*%7)*7%-,-#$(%/3*(#$%&87.,3E-%#(.#-+$()*&+#(+$()183)&+:#-;&%,-%#
*(/-+#(/(%0(.*(+#&#%()&$3"-%#"-#%(*%&-"3/(.*-)3?.#$%&$&%)3&.-,-#$&%#"&+#
(L$(%*&+#,7%-.*(#+7#,(+-%%&""&:#0-%-.*3E-.,&#97(#+(#*%-*(.#*&,&+#"&+#(<(+#
.()(+-%3&+#$-%-#"-#(<()7)3?.#,("#$%&'()*&@

!"#"#%560)*)/7%063-'32/%+%'-/089:+-0)/
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%()7%+&#>3+7-"#97(#8-)3"3*-#"-#=7%&+/1<)@1#4/#:'#)107+%'=)@1#'#%(87(%E-#
"-#,3/(.+3?.#-.-"1*3)-#$%(+(.*(#(.#("#$%&)(+&#/(*&,&"?03)&@

N&%#+7#$-%*(:#("#'%'+)::7#&'<(/:#+(#7*3"3E-#,(;3,&#-#+7#/-'&%#"7/3.&+3,-,#
,(.*%&# ,(# "-# $-"(*-:# +(# (/$"(-# (+*%-*C03)-/(.*(# $-%-# ,(+*-)-%#
3.8&%/-)3?.# (+$()183)-:# 0(.(%-%# &B1(7<# 4/# '(/1=)@1# '# -$&%*-%#
,3.-/3+/&#>3+7-"#-"#+3+*(/-#0%=83)&@

I&/&# +&$&%*(:# +(# (/$"(-%&.# (717<# ()/++'# M# C+)</<# 1/B(+7<# 97(#
$(%/3*(.# (+*%7)*7%-%# "-# 3.8&%/-)3?.# +3.# )&/$(*3%# )&.# "&+# *&.&+#
$%3.)3$-"(+:#)&.*%3;7'(.,&#-#/-.*(.(%#7.-#)&5(%(.)3-#>3+7-"@#

>"#"F%&'()182GD2

F-#3,(.*3,-,#>3+7-"#$%&$7(+*-#7*3"3E-#"-#8-/3"3-#*3$&0%=83)-#31(/+#97(#$(%*(.()(#
-#"-#)"-+383)-)3?.#A-.+#A(%38:#7.-#)-*(0&%1-#*3$&0%=83)-#)-%-)*(%3E-,-#$&%#"-#
-7+(.)3-#,(#%(/-*(+#&#+(%38-+#(.# "&+#(L*%(/&+#,(#+7+#)-%-)*(%(+@# Q.*(%#
+(# ,(83.(# )&/&# 7.-# *3$&0%-81-# ,(# (+*3"&#Ĭɇ˷֒�̵˷͙ɇ͈̲Ͳɇ:# 7.-# )&%%3(.*(#
)-%-)*(%3E-,-#$&%#+7#.(7*%-"3,-,#>3+7-"#'#(973"3;%3&#(+*%7)*7%-"@



'&)

Q.*(%#)7(.*-#)&.#7.-#-/$"3-#8-/3"3-#*3$&0%=83)-:# "-#)7-"# 3.)"7'(#/J"*3$"(+#
$(+&+#97(#>-.#,(+,(#FA)1#5-+*-#Z:'=a#)&.#+7+#%(+$()*3>-+#>(%+3&.(+#
3*="3)-+@#!+*-+#)-%-)*(%1+*3)-+#$(%/3*(.#)&.+*%73%#7.-#<(%-%973E-)3?.#>3+7-"#
+?"3,-# '# )&5(%(.*(# ,(.*%&# ,(# "-# 071-:# ,38(%(.)3-.,&# *1*7"&+:# +7;*1*7"&+:#
)7(%$&+#,(#*(L*&:#,(+*-)-,&+#'#("(/(.*&+#)&/$"(/(.*-%3&+#+3.#.()(+3,-,#
,(#%()7%%3%#-#8-/3"3-+#*3$&0%=83)-+#-,3)3&.-"(+@

N-%-#8-)3"3*-%#"-#"()*7%-#,(#"&+#)&.*(.3,&+#+(#,(83.3(%&.#4)<()1(7<#1);/:/<#
E/+J+_B)=7<#$-%-#"&+#*(L*&+#,(#"-#071-#+(0J.#)&.>(.3(.)3-D

F>(B:7<,#Å̅͸ɦ͔ۯ_ϟ͸͔ǻA̖ˠɕۯՀԻֽԽԻ͋ۯ͸

ƍͲȣ͙ʜ͙Ͳˁ˷͈ۯ׀Å̅͸ɦ͔ۯA̖ˠɕۯԼՁֽۯԼԽ͋ۯ͸

IͲɇ̵̬˷ېȶɇ͙ېɇπ͙˷ۯ׀Å̅͸ɦ͔ۯƀɦʒΑˠǻ͔ۯԼԻ͋ۯ͸

6)/#4/#&JC)1',ۯÅ̅͸ɦ͔ۯĤɦɕʱΑ˾ۯՄכՁ͋ۯ͸

�ʒɳͲ̵ǻېԧׁېƛʒ̬˷ɳ̵ǻɨʜǻېͲ͈ǻȶǻېɇ˦ېˁǻېɳͲʜǻ

HB/1(/,#!"-;&%-)3?.#$%&$3-



'&*

Ìȫ˷˦˷ɳ̵ǻɨʜǻ

ՀלԽלՃۯƍʱͧ͸ɦ˾ǻͧۯʱ˾ɂ̜ˠʱɊ̖ۯϤ͔ۯɦɊΑ͔̖ͧͧۯʒ͔ǼʇʱɊ̖ͧ

!"#)(%(;%&#57/-.&#-+&)3-#,(#8&%/-#.-*7%-"#"-+#"1.(-+#83.-+#)&.#;&)(*&+:#
(+97(/-+#&#$"-.&+:#"&#97(#%(87(%E-#"-#+(.+-)3?.#,(#(+*-%#-.*(#7.#/-*(%3-"#
(,7)-*3>&:#/3(.*%-+#97(:#"&+#("(/(.*&+#+?"3,&+#0(.(%-.#7.#$(+&#>3+7-"#97(#
)&/$3*(#)&.#("#)&.*(.3,&#97(#(+*=#-#+7#-"%(,(,&%@#!+#$&%#(+*-#%-E?.#97(#+(#
,()3,3?#7+-%#3)&.&0%-81-#"3.(-"#b7B(:)1/O:#,&.,(#("#*%-E&#(+#"30(%&#'#%(+$(*-#
"-#<(%-%971-#,(#"()*7%-#)&.#%(+$()*&#-#"-#3.8&%/-)3?.#,(#"-#071-@

�ʒɳͲ̵ǻېԝԜׁېƛʒ̬˷ɳ̵ǻɨʜǻېͲ͈ǻȶǻېɇ˦ېˁǻېɳͲʜǻ

Q7(',#I-$*7%-#,(#$-.*-""-#,("#,3+(B&#'#7+&#*3$&0%=83)&#
(.#("#$%&0%-/-#G,&;(#Q.2(+30.@#

HB/1(/,#!"-;&%-)3?.#$%&$3-
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G,3)3&.-"/(.*(:#+(#&$*?#$&%#("#(+*3"&#&7*"3.(#,(;3,&#-# "-#$(%*(.(.)3-#,(#
"-#)-%*-#.-*-"#-#7.#+3+*(/-#,(#"1.(-+:#0"38&+#'#*%-E&+:#97(#+(/3?*3)-/(.*(#
"&+#-+&)3-/&+#)&.#+3+*(/-+#,(#,3+(B&#'#"-#,&)7/(.*-)3?.#$%&8(+3&.-"@#
!.#7.-#071-#97(#.()(+3*-#+(%#$(%)3;3,-#)&/&#5(%%-/3(.*-#,(#*%-;-<&#'#.&#
)&/&#/-*(%3-"#(+&*C%3)&:#"-#3)&.&0%-81-#"3.(-"#-.)"-#("#/-*(%3-"#-"#)-/$&#,("#
,3+(B&#&;<(*3>&:#.&#+7;<(*3>&@

F-#071-#7*3"3E-#,&+#*3$&+#,(#%()7%+&+#>3+7-"(+#(,3*&%3-"(+#97(#87.)3&.-.#)&/&#
+30.&+#,(#$7.*7-)3?.#>3+7-"#-#"&#"-%0&#,("#,&)7/(.*&D#"&+#,3>3+&%(+#'#"-+#
>3B(*-+#,(#-$(%*7%-#,(#)-$1*7"&@#G7.97(#+&.#/&%8&"?03)-/(.*(#,3+*3.*&+:#
-/;&+#)&/$-%*(.#"-#/3+/-#"?03)-:#$7(+#(+*=.#)&.+*%73,&+#(L)"7+3>-/(.*(#
)&.#("#>&)-;7"-%3&#+3/;?"3)&#,(#"-#-+*%&"&01-@

�ʒɳͲ̵ǻېԝԝׁېÅȫ˷˦˷ɳ̵ǻɨʜǻېͲ͙ʒˁʒϝǻȶǻېɇ˦ېˁǻېɳͲʜǻ

Tʒγʒ͈˷̵ɇ͈ېυ̵ېɇȫͲ̵͈˷͈ېγʒ͈Ͳǻˁɇ͈

Q7(',#I-$*7%-#,(#$-.*-""-#,("#)-$3*7"&#,(#87.,-/(.*&+#-+*%&"?03)&+

HB/1(/,#!"-;&%-)3?.#$%&$3-
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!"# 7+&# ,(# ,3>3+&%(+# )7/$"(# 7.-# 87.)3?.# ,(# $-7+-# '# (973"3;%3&:# '-# 97(#
,(+$7C+#,(#;"&97(+#,(#*(L*&:#)&"7/.-+#&#"3+*-+:#("#,3>3+&%#+3/C*%3)&#-)*J-#
)&/&#7.#%(+$3%&#>3+7-"#97(#%(+(*(-#("#&<&#'# "&#$%($-%-#$-%-# "-#+3073(.*(#
+())3?.@#!+#("#(973>-"(.*(#0%=83)&#,(#7.#$7.*&#'#-$-%*(:#$(%&#)&.#/=+#$(+&#
+(/=.*3)&@#

F-#,()3+3?.#,(#97(#("#,3>3+&%#+(-#"3.(-":#,("0-,&#'#,(#*%-E&#83.&#(+#*-/;3C.#
)&5(%(.*(#)&.#("#+3+*(/-D#+3#87(%-#7.-#;-%%-#+?"3,-:#&)7$-%1-#,(/-+3-,&#
$(+&#'#%&/$(%1-#"-#"30(%(E-#,("#+3+*(/-@#G"#+(%#"1.(-#$7%-:#$(%*(.()(#-#"-#
/3+/-#8-/3"3-#/&%8&"?03)-#,(#"&+#1)&.&+#'#"&+#0"38&+#-+*%&"?03)&+@

F-+# >3B(*-+# ,(# -$(%*7%-# ,(# )-$1*7"&# +&.# )&/$&+3)3&.(+# ,(# +1/;&"&+#
-+*%&"?03)&+#+7("*&+:#,(#,3+*3.*&+#*-/-B&+#'#$(+&+:#97(#-$-%()(.#(.# "-#
(+973.-#+7$(%3&%#,(#"-+#$=03.-+#,(#3.3)3&#,(#8-+(#-.*(+#,(#97(#-$-%(E)-#("#
*1*7"&:#"&+#+1/;&"&+#97(#)&/$&.(.#)-,-#>3B(*-#.&#+&.#-"(-*&%3&+#+3.&#97(#
)&%%(+$&.,(.# +(/=.*3)-/(.*(# -"# )&.*(.3,&# ,(# "-# 8-+(# 97(# 3.*%&,7)(.:#
,(#/&,&#97(#("#"()*&%#(.*%-#-"#)-$1*7"&#-#*%->C+#,(#+7+#$%&$3&+#)&.)($*&+#
-.*(+#,(#"((%#7.-#+&"-#$-"-;%-@#!.#,3+(B&#(,3*&%3-"#(+*&#+(#""-/-#%3*/&#,(#
(.*%-,-:# '# +7# (8()*&# (+# 97(# ("# )-/;3&# ,(# +())3?.# +(# $(%)3;(# )&/&# 7.#
)-/;3&#,(#*(%%3*&%3&:#.&#)&/&#7.#+3/$"(#+-"*&#,(#$=03.-@
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�ʒɳͲ̵ǻېԝԞׁېǈʒ͈Ͳǻˁʒϝǻȫʒ˽˦ېȶɇېȶʒγʒ͈˷̵ɇ͈ېυ̵ېɇȫͲ̵͈˷͈ې
;)<B':/<#4/1(+7#4/##:'#CB>'

HB/1(/,#!"-;&%-)3?.#$%&$3-



'&$

%"! <'+'//.,"4'
.(5+'('")3/.,"

ՀלԿלԼ͔͑�ۯΑʱ͸ɦɊ͸Α͔ǻۯɕɦۯɊ̖̅͸ɦ̅ʱɕ̖ͧ

!"#&%,(.#(+*%7)*7%-"#,(#)&.*(.3,&+#,(#"-#071-#(+*=#,3+(B-,&#$-%-#+(073%#
7.-#+()7(.)3-#/(*&,&"?03)-:#"-#)7-"#*3(.(#$&%#&;<(*3>&#&%3(.*-%#-"#"()*&%#(.#
)-,-#(*-$-#'#$%&)(+&#,(+,(#"-#)&/$%(.+3?.#,(#"&+#)&.)($*&+#;-+(#5-+*-#
"-#(L$"3)-)3?.#/(*&,&"?03)-#$-%-#("#,3+(B&#,(#3,(.*3,-,(+#>3+7-"(+#$-%-#
/-%)-+#$(%+&.-"(+@

ƨ͈ǻȣʒˁʒȶǻȶې֒ېېېېېېېېېېېې�ˁȫǻ˦ȫɇېې֒ېېېېېېېېېې˷I˷˦͙ɇ˦ʒȶې֒ېې

�ʒɳͲ̵ǻېԝԠׁېTʒǻɳ̵ǻ˟ǻȫʒ˽˦ېȶɇېˁǻېÅ˦̵͙˷ȶͲȫȫʒ˽˦

HB/1(/,#!"-;&%-)3?.#$%&$3-

31(+74B==)@1,



'&%

I�ŷÌƛƨęŁېԝׁ
HB14'%/1(7<#'<(+7:@C)=7<#

ǻ͙ǻˁ˦ېIǻ̵͙ǻې֒

ʒȶɇ˦͙ʒȶǻȶېȶɇې͈˷ǻ̵͈͙˷ˁ˽ɳʒȫېŷʒˁǻ̵ɇ͈ېې֒

ϝ˷ȶʒǻȫǻˁɇ͈ې͈˷˦ƍʒɳې֒

�ʒɳͲ̵ǻېԝԡׁېTʒǻɳ̵ǻ˟ǻȫʒ˽˦ېȶɇˁېIǻ̬ʜ͙Ͳˁ˷ېԝ

Q7(',#I-$*7%-#,(#$-.*-""-#,("#,3+(B&#'#/-97(*-,&#,(#"-#071-#(.#("#
$%&0%-/-#G,&;(#Q.2(+30.@

HB/1(/,#!"-;&%-)3?.#$%&$3-
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I�ŷÌƛƨęŁېԞׁ
HB14'%/1(7<#&<)=7:@C)=7<#

͈˷Ͳɇ͙ʒ̵̬̲�ې֒

ېυېɇ̵͈˷˦ǻˁʒȶǻȶ̬ېɇ˦̵͙ɇې˦˽I˷˦ɇπʒې֒
˟ǻ̵ȫǻ

�ʒɳͲ̵ǻېԝԢׁېTʒǻɳ̵ǻ˟ǻȫʒ˽˦ېȶɇˁېIǻ̬ʜ͙Ͳˁ˷ېԞ

Q7(',#I-$*7%-#,(#$-.*-""-#,("#,3+(B&#'#/-97(*-,&#,(#"-#071-#(.#("#
$%&0%-/-#G,&;(#Q.2(+30.@

HB/1(/,#!"-;&%-)3?.#$%&$3-
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I�ŷÌƛƨęŁېԠׁ
W71<(+B==)@1#4/#%'+='#
&/+<71':#

ȣ̵ǻ˦ȶʒ˦ɳېŷɇ̵͈˷˦ǻˁې֒

ɇ̵͈˷˦ǻˁ̬ېĤǻ̵ȫǻېې֒

A̵ʒɇɨې֒

�ʒɳͲ̵ǻېԝԤׁېTʒǻɳ̵ǻ˟ǻȫʒ˽˦ېȶɇˁېIǻ̬ʜ͙Ͳˁ˷ېԠ

Q7(',#I-$*7%-#,(#$-.*-""-#,("#,3+(B&#'#/-97(*-,&#,(#"-#071-#(.#("#
$%&0%-/-#G,&;(#Q.2(+30.@
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�ʒɳͲ̵ǻېԝԥׁېTʒǻɳ̵ǻ˟ǻȫʒ˽˦ېȶɇˁېIǻ̬ʜ͙Ͳˁ˷ېԡ

I�ŷÌƛƨęŁېԡׁ
S/(747:7C>'

˦˽ʒ˦ɨ˷̵˟ǻȫʒېȶɇې˦˽Łȣ͙ɇ˦ȫʒېԝׁې_��ƍې֒

ǻ˦Ǽˁʒ͈ʒ͈ېυې˦˷Å˦͙ɇ̵̵̬ɇ͙ǻȫʒېԞׁې_��ƍېې֒

γʒ͈Ͳǻˁې˦˽ƛ̵ǻȶͲȫȫʒېԠׁې_��ƍې֒

γʒ͈Ͳǻˁې˷Tɇ͈ǻ̵̵˷ˁˁېԡׁې_��ƍې֒

˦˽ǈǻˁʒȶǻȫʒېԢׁې_��ƍې֒

Q7(',#I-$*7%-#,(#$-.*-""-#,("#,3+(B&#'#/-97(*-,&#,(#"-#071-#(.#("#
$%&0%-/-#G,&;(#Q.2(+30.@

HB/1(/,#!"-;&%-)3?.#$%&$3-
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�ʒɳͲ̵ǻېԝԦׁېTʒǻɳ̵ǻ˟ǻȫʒ˽˦ېȶɇˁېIǻ̬ʜ͙Ͳˁ˷ېԢ

I�ŷÌƛƨęŁېԢׁ
W'<7<#&+J=()=7<#

Q7(',#I-$*7%-#,(#$-.*-""-#,("#,3+(B&#'#/-97(*-,&#,(#"-#071-#(.#("#
$%&0%-/-#G,&;(#Q.2(+30.@

HB/1(/,#!"-;&%-)3?.#$%&$3-
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I�ŷÌƛƨęŁېԤׁ
!"#$%&'("#)'

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

!" 0'1.-'%*,1).%'(" 2,3," ,2+)1,3+,"
'%"*)(&)%&.("2'34)+'(

!" 0'4+'5)6%" (.73'" +," 3'+,1)6%" '%&3'"
,8&.1.%.1)-)'%&."9"*)(':.

�ʒɳͲ̵ǻېԝԧׁېTʒǻɳ̵ǻ˟ǻȫʒ˽˦ېȶɇˁېIǻ̬ʜ͙Ͳˁ˷ېԤ

Ĭ˷͙ǻ('"4%3'"+'()'/)"$(%2"1'0'/.(-,)'+()'"++"$*"#'()'"&%$#"!ې׀*')+'
#&/3&"1"'5(/6)'7*8)-,3*9

�Ͳɇ˦͙ɇ6"+:'׀/&";,<*'#&/#,"
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ՀלԿלԽۯƍʱͧ͸ɦ˾ǻۯɕɦۯʇˠΑˏ̖ۯϤ͔͋ۯɦͧɦ̅͸ǻɊʱ̜̅

I&.#("#83.#,(#,(/&+*%-%#"-#>3-;3"3,-,#,(#"-#$%&$7(+*-#/=+#-""=#,("#,(+-%%&""&#
)&.)($*7-"#,(#"-#071-#$-%-#("#,(+-%%&""&#,(#3,(.*3,-,#>3+7-"#$-%-#/-%)-+#
$(%+&.-"(+:#+(#$"-.*(-#7.#+3+*(/-#,(#8"7<&#'#$%(+(.*-)3?.#97(#-%*3)7"-#"&+#
,38(%(.*(+#$7.*&+#,(#)&.*-)*&#(.*%(#("#7+7-%3&#'#("#$%&'()*&@#!+*(#+3+*(/-#
$(%/3*(#97(#("#$%&'()*&#+(-#-))(+3;"(:#)&/$%(.+3;"(#'#+&;%(#*&,&#-$"3)-;"(#
(.#7.#)&.*(L*&#%(-"#$-%-#"&+#,3+(B-,&%(+#8%(("-.)(#97(#,(+((.#5-)(%#7+&#
,(#(+*=#5(%%-/3(.*-#$-%-#+7+#$%&)(+&+#,(#,3+(B&@

!"#+3+*(/-#+(#(+*%7)*7%-#(.#)3.)&#(*-$-+#)&.+()7*3>-+D#-*(.)3?.:#3.*(%C+:#
,(+(&:#-))3?.#'#J"*3/&#7+&#'#%()&/(.,-)3?.T#,&.,(#)-,-#(*-$-#)7/$"(#
7.-# 87.)3?.# (+$()183)-# $-%-# >-"3,-%# ("# $%&'()*&# '# +7+# 7+-;3"3,-,# $-%-#
ˠ̖ͧۯɕʱͧɦ̆ǻɕ̖͔ɦͧۯʇ͔ɦɦˠǻ̅Ɋɦۯɕɦۯɦ̅͸͔ɦۯԽԻۯϤۯԿԻۯǻ̖̆ͧۯכɦ̅ۯɦ͸ǻ͋ǻۯʱ̅ʱɊʱǻˠۯ̖ۯɕɦۯ
)&.+&"3,-)3?.#$%&8(+3&.-"#97(#+(#,(,397(.#-"#,(+-%%&""&#,(#3,(.*3,-,(+#
>3+7-"(+#$-%-#/-%)-+#$(%+&.-"(+@

!+*(# (+# ("#(9-0)% *+% 3)-0230)% '-'3'2=# ,&.,(# +(# ,-#
(.*%-,-#-"#+3+*(/-#,(#8"7<&#/(,3-.*(#3)-0+-'*)%/9<'*)%
+-%=2%8+*%/)3'2=%*+%'-/02182:7#,&.,(#+(#$%(+(.*-.#
.()(+3,-,(+# %("-)3&.-,-+# )&.# "-# 3,(.*3,-,# >3+7-":#
$%&)(+&+# )%(-*3>&+# '# -$"3)-)3&.(+# ,("# $(.+-/3(.*&#
-+*%&"?03)&#-"#,3+(B&@#!"#)&.*(.3,&#*3(.(.#7.-#87.)3?.#
3.8&%/-*3>-# '# ,(# -*%-))3?.:# $(%/3*3(.,&# ,(+$(%*-%#
3.*(%C+#(.#"-#/(*&,&"&01-#$%&$7(+*-@

!"#PF$QW3XQ
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�ʒɳͲ̵ǻېԞԜׁېŷ̵ʒ˟ɇ̵ې͙͈˷̬ېɇ˦ېɇˁ̬ېɇ̵ɨʒˁېȶɇې
)1<('C+'%#4/:#&+7M/=(7

HB/1(/,#!"-;&%-)3?.#$%&$3-
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H(,3-.*(#==2:2*)/%2%=2%233'4-:#("#7+7-%3&#-))(,(#-#
7.-#=2-*'-1%(21+#-#*%->C+#,(#7.#"3.6#(.#"-#;3&0%-81-#
,("# $(%83"# ,(# 3.+*-0%-/:# ,&.,(# $7(,(# )&.&)(%# ("#
$%&'()*&# '# ,(+)-%0-%# 0%-*73*-/(.*(# 7.-# >(%+3?.#
,303*-"#,(#"-#071-@

ԞֽېÅĬƛ_ƀaƍ

�ʒɳͲ̵ǻېԞԝׁېAʒ˷ɳ̵ǻɨʜǻېȶɇˁ̬ېɇ̵ɨʒˁېȶɇېʒ˦͈͙ǻɳ̵ǻ˟

Q7(',#I-$*7%-#,(#$-.*-""-#,("#$(%83"#,(#3.+*-0%-/#,("#$%&'()*&
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M.-#>(E#&;*(.3,-#"-#071-#,303*-"#(.#+7#>(%+3?.#0%-*73*-:#
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3.*(%C+#$&%#7.-#(L$(%3(.)3-#/=+#)&/$"(*-@
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4%-+# (+*(# $%3/(%# )&.*-)*&:# ("# +3+*(/-# &8%()(# "-#
$&+3;3"3,-,# ,(# -,973%3%# ("#H'0% ;8+:'9:% I&9% )8'1+-7%
͸Αۯ˾ǻ͔Ɋǻۯכ׍ Α̅ǻۯ ϒɦ͔ͧʱ̜̅ۯ ʇʻͧʱɊǻۯ ǻ˾͋ˠʱǻɕǻۯɕɦۯ ˠǻۯ ʒΑʻǻۯ
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/-*(%3-"(+#)&/$"(/(.*-%3&+#,3+(B-,&+#$-%-#8->&%()(%#
"-#%(8"(L3?.:#("#-.="3+3+#'#"-#)&.+*%7))3?.#,(#3,(.*3,-,(+#
,(# /-%)-# $(%+&.-"(+# /=+# -7*C.*3)-+# '# )&5(%(.*(+#
)&.#("#)"3(.*(@#F-#-,973+3)3?.#+(#%(-"3E-#/(,3-.*(#7.-#
(=202G)8:2%*+%3):+83')%*'1'02=% ֤�Α˾͔̖ǻɕ֜:# ,(+,(#
"-#)7-"#("#7+7-%3&#-))(,(#-#"&+#)&.*(.3,&+#,303*-"(+#'#
%(03+*%-#+7+#,-*&+#$-%-#"-#$&+*(%3&%#0(+*3?.#'#(.*%(0-#
,("#63*#,(.*%&#,(#!)7-,&%@
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'(&
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02-1'<=+/# 97(# 8-)3"3*-.# "-# -$"3)-)3?.# $%=)*3)-# ,(# "-#
/(*&,&"&01-# $%&$7(+*-@# O3.-"/(.*(:# "&+# %(+7"*-,&+#
&;*(.3,&+#$7(,(.#+(%#)&/$-%*3,&+#(.#%(,(+#+&)3-"(+:#
0(.(%-.,&#(>3,(.)3-#,("#$%&)(+&:#8+3):+-*23')-+/%
?%3)-0+-'*)#$%&,7)3,&#$&%# "&+#$%&$3&+#7+7-%3&+:# "&#
97(#-"3/(.*-#.7(>-/(.*(#"-#(*-$-#,(#,(+)7;%3/3(.*&#
'#/-.*3(.(#-)*3>&#("#+3+*(/-@
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!"#$%&)(+&#,(#$%&*&*3$-,&#,(#"-#071-#3.3)3?#-#$-%*3%#,(#7.#$"-.3""&#81+3)&:#
97(#+3%>3?#)&/&#071-#$-%-#("#$%&)(+&#,(#(.*(.,3/3(.*&#,(#"-#(+*%7)*7%-#
,(#$-03.-)3?.:#,3+*%3;7)3?.#,("#)&.*(.3,&:# <(%-%971-#,(#+("())3&.(+#'# "-#
(+*%7)*7%-#,(#,3-0%-/-)3?.@

�ʒɳͲ̵ǻېԞԡׁېŷˁǻ˦ʒˁˁ˷ېɇȶʒ͙˷̵ʒǻˁېȶɇ̬ېǼɳʒ˦ǻ͈
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-#"-#)&.+*%7))3?.#'#-$"3)-)3?.#,(#7.#/-)5&*(#,(#,3-0%-/-)3?.#)&.#("#83.#
,(#>3+7-"3E-%#'#(>-"7-%#-+$()*&+#87.,-/(.*-"(+#,("#,3+(B&#(,3*&%3-":#*-"(+#
)&/&#"-#%(*1)7"-:#"&+#/=%0(.(+:#"-#<(%-%971-#*3$&0%=83)-:#"-#,3+*%3;7)3?.#,(#
)&.*(.3,&+#'# "-# 3.*(0%-)3?.#,(#%()7%+&+#>3+7-"(+@#!+*(#$%&)(+&#$(%/3*3?#
>(%383)-%#"-#&%0-.3E-)3?.#,(#"-#3.8&%/-)3?.#'#-+(07%-%#"-#)&5(%(.)3-#>3+7-"#
(.*%(#)-$1*7"&+:#+())3&.(+#'#("(/(.*&+#0%=83)&+@#

G+3/3+/&:#("#7+&#,("#/-)5&*(#8-)3"3*?# "-#+3/7"-)3?.#,("#)&/$&%*-/3(.*&#
81+3)&# ,(# "-# $7;"3)-)3?.:# $(%/3*3(.,&# -.*3)3$-%# -+$()*&+# %("-)3&.-,&+#
)&.#"-#"()*7%-:# "-#-$(%*7%-#'#)3(%%(#,("# "3;%&:# "-#)&.*3.73,-,#(.*%(#$=03.-+#
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+("())3&.-,&@
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,(# /-*(%3-"(+# '# -)-;-,&+# %(+$&.,(# *-.*&# -# )%3*(%3&+# 87.)3&.-"(+# )&/&#
)&/7.3)-)3&.-"(+:#;7+)-.,&#0(.(%-%#7.-#(L$(%3(.)3-#3./(%+3>-:#)&5(%(.*(#
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!"#(/$-97(#+(#,(+-%%&""?#/(,3-.*(#7.-#)-<-#%103,-#*3$&# "3;%&#)&.#)3(%%(#
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+("())3&.-,&#$&%#+7#*(L*7%-#-0%-,-;"(#-"#*-)*&#'#+7#)-$-)3,-,#$-%-#*%-.+/3*3%#
+&83+*3)-)3?.#>3+7-"@#!"#3.*(%3&%#7*3"3E-#("#/3+/&#/-*(%3-"#,(#%()7;%3/3(.*&:#
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>">"F%;89+<2/%*+%':(8+/'4-%?%3)=)8

M.-#>(E#83.-"3E-,-#"-#/-97(*-)3?.#,(#"-#071-:#("#$%&'()*&#87(#(L$&%*-,&#
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ӼԝԧԢ

ԛՅԻ
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ŷǻ͋ɦˠۯɊ̖ΑɊʞɪۯɕɦۯԽԻԻۯʒ ԛԽԿ

ӼԡԢ

ӼԢԢ

ӼԝԜ
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ԛԼԻ

ԛԼԿ

ԛՅ
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ԛԽ

ԛՁ

ԛԿ

ԛԽ

ԛԼՅ

ԛՃ
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ԛԼԻN-+*-#,7%-#3/$%(+-#'#"-/3.-,-

!.)7-,(%.-)3?.#)&+3,-

G)-;-,&+#'#)&.*%&"#,(#)-"3,-,
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O&%%-,&#)&.#>3.3"#)&"&%#>3.&

G$"3)-)3?.#,("#,3+(B&#(L*(%3&%

I3(%%(#/-0.C*3)&

A($-%-,&%#,(#53"&

Q/$%(+3?.#5&<-+#(.#)-%*7"3.-

\&<-+#,(#)-%*7"3.-

I&%*-,&:#-%/-,&#'#-)-;-,&+

2&+#.3,&+#3.*(%.&+

ƍͲȣ͙˷͙ǻˁېɳͲʜǻېɇȶʒ͙˷̵ʒǻˁ

ƍͲȣ͙˷͙ǻˁېȫǻʰǻېȫ˷˦͙ɇ˦ɇȶ˷̵ǻ

ƍͲȣ͙˷͙ǻˁېη˷̵ʸȣ˷˷ʸ

&)02=%(8)*933'4-%+*'0)8'2=



')!

ƛǻȣˁǻېԧׁېI˷͈͙˷͈ېȶɇˁېȶʒ͈ɇ˧ǻȶ˷̵

HB/1(/,#!"-;&%-)3?.#$%&$3-

;."), <(0#4#-)- =)*."

Q.>(+*30-)3?.#'#)&.)($*7-"3E-)3?. ԛԿԻԽՀۯʞ

Y#5

Յۯʞ

ԼԻۯʞ

Ճۯʞ

ԽԻۯʞ

Ճۯʞ

Y#5

Y#5

ԼԽۯʞ

ԼԽۯʞ

Յۯʞ

ԛԼԻ

L#NF

ԛԽՁ

ԛԼԻ

ԛԽՁ

ԛԿԻ

ԛԼՁ

ԛԼԻ

ԛԼՁ

ԛՁԻ

ԛԽՁ

ԛՁԻ2(+-%%&""&#/(*&,&"?03)&

G%973*()*7%-#(,3*&%3-"

23-0%-/-)3?.#(,3*&%3-"

23+(B&#*3$&0%=83)&#'#<(%-%971-+

2(+-%%&""&#,(#3)&.&0%-81-

P()7%+&+#0%=83)&+#(#3"7+*%-)3&.(+

23+(B&#,(#$-)6-03.0

P(.,(%3E-,&#'#/&)67$+

P()7%+&+#,303*-"(+#,(+)-%0-;"(+

23+(B&#,(#%(*1)7"-

N%($-%-)3?.#,(#-%)53>&+
$-%-#3/$%(+3?.

&)02=%(8)*933'4-%+*'0)8'2=

A&0$B)#&',0$9'&9.,0*&0$0&2$',%,',261)#,07$(10(&0$8.,$9.,+)2$(&+1%16)'0,$
+,$)6.,'+&$)$#&0$6'1*,'1&0$:$*)'1%)0$8.,$.*1#16,$,#$+10,@)+&'<



')$

!"#)&+*&#,(#$%&,7))3?.#$7(,(#,3+/3.73%#(.# *3%-<(+#/-'&%(+#,(;3,&#-# "-#
%(,7))3?.# ,("# )&+*&# 7.3*-%3&# ,(# 3/$%(+3?.# '# -)-;-,&+:# 3.)%(/(.*-.,&#
"-# %(.*-;3"3,-,# ,("# $%&,7)*&# +3.# -8()*-%# +7# $&+3)3&.-/3(.*&# $%(/37/@#
!+*-#)-%-)*(%1+*3)-#,(/7(+*%-#"-#>3-;3"3,-,#()&.?/3)-#'#"-#$&+3;3"3,-,#,(#
(+)-"-;3"3,-,#)&/(%)3-"#,("#$%&'()*&@

ՀלՁלՀۯI̖ͧ͸̖ͧۯϤۯɦͧɊǻˠǻɂʱˠʱɕǻɕ

I̖ͧ͸̖ۯ͸̖͸ǻˠۯɕɦ̖͔͋ۯɕΑɊɊʱ̜̅ۯ͔̖͋ۯΑ̅ʱɕǻɕۯۯןԛՃԻԻ

ŷ͔ɦɊʱ̖ۯɕɦۯϒɦ̅͸ǻͧۯΑʒɦ͔ʱɕ̖ۯۯןԛՄՅԻ

�ǻ̅ǻ̅Ɋʱǻۯɦͧ͸ʱ˾ǻɕǻۯ͔̖͋ۯΑ̅ʱɕǻɕۯۯןԿԻێ

F-#$%&$7(+*-#$%(+(.*-#7.-#>3-;3"3,-,#()&.?/3)-#8->&%-;"(:#'-#97(#("#)&+*&#
͸̖͸ǻˠۯɕɦ͋ۯ ͔̖ɕΑɊɊʱ̜̅͋ۯ ۯɦˠ͋ۯϤۯՃԻԻۯƨƍTۯɕɦۯɦͧۯΑ̅ʱɕǻɕۯ͔̖ ͔ɦɊʱ̖ۯɕɦۯϒɦ̅͸ǻͧۯ Αʒɦ͔ʱɕ̖ۯ
ɦͧۯɕɦۯƨƍTۯՄՅԻۯל_ͧ͸̖ۯʒɦ̅ɦ͔ǻۯΑ̅ۯ˾ǻ͔ʒɦ̅ۯɕɦۯʒǻ̅ǻ̅ɊʱǻۯɕɦˠۯԿԻ̖ͧۯێɂ͔ɦۯɦˠۯ
)&+*&#,(#$%&,7))3?.#97(#$(%/3*(#)7;%3%# "&+#)&+*&+#&$(%-*3>&+#'#&;*(.(%#
%(.*-;3"3,-,@#G,(/=+:#-"#,3+/3.73%# "&+#)&+*&+#7.3*-%3&+#(.#$%&,7))3&.(+#
,(#/-'&%#>&"7/(.:#"-#$%&$7(+*-#*3(.(#$&*(.)3-"#,(#(+)-"-;3"3,-,#'#/(<&%-#
$%&0%(+3>-#,(#+7+#/=%0(.(+#,(#;(.(83)3&@



')%

%"' ;7$5&'2)3
*'413+$7

!"#>-"&%#$%3.)3$-"#,(#"-#$%&$7(+*-#%-,3)-#(.#"-#3..&>-)3?.#
/(*&,&"?03)-#'#)&.)($*7-"#-"#/&/(.*&#,(# "-#)%(-)3?.#,(#
/-%)-+# $(%+&.-"(+:# '-# 97(# 7+7-"/(.*(# +(# 7+-.# /C*&,&+#
*%-,3)3&.-"(+#)&/&#("#7+&#,(#*(.,(.)3-+:#-.="3+3+#,(#/(%)-,&#
&#-*%3;7*&+#,(#"&#97(#("#3.,3>3,7&#)&.+3,(%-#,(#+1#/3+/&:#$(%&#
.7.)-#+(#>-#/=+#-""=#$-%-#3.,-0-%#$%&87.,3,-,#+&;%(#973C.#(+#
("#3.,3>3,7&:#)&/&#+(#)&/$&%*-:#)&/&#"&#>(#("#/7.,&#'#+&;%(#
*&,&#)?/&#973(%(#97(#"&#$(%)3;-.#,(+,(#+7#-7*(.*3)3,-,@

F-#(8()*3>3,-,#,(#"-#/(*&,&"&01-#%(+3,(#(.#"-#)-$-)3,-,#$-%-#
(+*-;"()(%#7.-#%("-)3?.#)"-%-#(.*%(#"&+#+30.383)-,&+#+3/;?"3)&+#
,(# "-# $(%+&.-# '# "&+# %()7%+&+# 0%=83)&+# 97(# )&.8&%/-.# +7#
3,(.*3,-,#>3+7-":#$(%/3*3(.,&#97(#)-,-#,()3+3?.#,(#,3+(B&#
%(+$&.,-# -# 87.,-/(.*&+# )&.)($*7-"(+# $%(>3-/(.*(#
,(83.3,&+#97(#"&0%(.#*%-.+/3*3%#*&,-#"-#(+(.)3-#,("#3.,3>3,7&#
,(+,(#7.-#/=+#57/-.-:#+3/;?"3)-:#+30.383)-*3>-#'#0%=83)-@



!"#$%"&$'()*
+,-.#/"%0-



!"!

!"# !"#$%&'()$
#'#&"*+

!"#$"%&'"(&)*#'+#%"#,-.,/+01"#2+1.'.%)3&("#0+#%%+$)#"#("4.#
2+'&"*1+# /*# ,-.(+0.# '+# +$"%/"(&)*# (/"%&1"1&$"# (.*#!"#$%&'
(%")&*'0+%+((&.*"'.0# '+# 5.-2"# &*1+*(&.*"%# '+# "(/+-'.# (.*#
0/#+6,+-&+*(&"#+*#%.0#'&01&*1.0#("2,.0#-+%"(&.*"'.0#"%#.47+1.#
'+# +01/'&.8# 9%# ,-.,)0&1.# 5/+# "*"%&:"-# %"# 2+1.'.%.3;"# '+0'+#
'&5+-+*1+0#,+-0,+(1&$"0#$+-&5&("*'.#0/#(.<+-+*(&"#(.*(+,1/"%=#
,+-1&*+*(&"#'&0(&,%&*"-&"=#",%&("4&%&'"'#,-.5+0&.*"%#>#(.*0&01+*(&"#
1+)-&("8

9*#+01"#5"0+#'+#$"%&'"(&)*#0+#(.*1)#(.*#%"#,"-1&(&,"(&)*#
'+#%"#!&(8#+#,-./'0/%-.&=#'&0+?"'.-"#3-@5&("#3-"'/"'"#
ɕɦۯˠǻۯƨ̅ʱϒɦ͔ͧʱɕǻɕۯɕɦۯęǻͧۯ�˾ɪ͔ʱɊǻ֤ͧۯƨTę�֜ۯɦ̅ۯɦˠۯǻ̖̆ۯ
ABAC=#͔ɦͧʱɕɦ̅͸ɦۯɕɦۯˠǻ̖͔͋ۯϒʱ̅Ɋʱǻۯɕɦۯƍǻ̅͸̖ۯT̖˾ʱ̅ʒ̖ۯɕɦۯ
%.0#D0@(<&%"0#>#5/*'"'.-"#'+#E,&-"%#E1/'&.#օ�ʒɳͲ̵ǻېԠԤֆֽې

ƛɇ͈͙ɇ˷ېԝׁ#$%&'(%)'*+#),+#-&#./0&'),#102-3'4,#
օƛɇ͈͙ɇ˷ېȶɇېƨ͈ǻȣʒˁʒȶǻȶս

!



!"5

F(1/"%2+*1+#'+0"--.%%"#0/#"(1&$&'"'#,-.5+0&.*"%#4"7.#2.'"%&'"'#!"##$%&'#()
+0,+(&"%&:@*'.0+#+*#+%#'&0+?.#'+# &'+*1&'"'+0#$&0/"%+0#(.*#(%&+*1+0#'+#
'&01&*1.0#*&(<.0=#,.-# %.#G/H#0/#,"-1&(&,"(&)*#5/+#(.*0&'+-"'"#-+%+$"*1+#
,"-"#%"#&*$+01&3"(&)*#'+4&'.#"#G/+#-+,-+0+*1"#+%#,+-5&%#'+#'&0+?"'.-#"%#G/+#
0+#'&-&3+#%"#2+1.'.%.3;"#,-.,/+01"=#5.-2"*'.#,"-1+#'+%#,I4%&(.#.47+1&$.#
'+5&*&'.#,"-"#+%#+01/'&.8

TΑ͔ǻ̅͸ɦɣۯ ǻͧۯ ɦͧʱ̜̅ۯɕɦۯϒǻˠʱɕǻɊʱ̜̅ͧۯ ɦۯɕɦͧ͸ǻɊ̜ɣۯ ǻ̖ۯ ͔ʱʒʱ̅ǻˠʱɕǻɕۯɕɦɣۯ ǻ͋ۯ ͔̖͋Αɦͧ͸ǻۯכ
0+?"%"*'.#G/+#2/(<.0#'&0+?"'.-+0=#&*(%/&'.#+%#,-.5+0&.*"%#,"-1&(&,"*1+=#
+6,+-&2+*1"*# '&5&(/%1"'+0# "%# 2.2+*1.# '+# (.*01-/&-# 0/# ,-.,&"# 2"-("#
,+-0.*"%#'+4&'.#"#%"#&*5%/+*(&"#'+#1+*'+*(&"0#>#-+5+-+*1+0#+61+-*.08

�ʒɳͲ̵ǻېԠԤׁېƀɇͲ˦ʒ˽˦ېȶɇېγǻˁʒȶǻȫʒ˽˦ېȫ˷˦
ˁǻېęʒȫֽېTǻγʒ˦ɇېĤɇ̵ʒ˦˷

1&$#2'J.1.3-"5;"#,.-#K&(.%+#L/&%%+*



!"6

Tǻϒʱ̅ɦۯʱ̅ɕʱɊ̜͑ۯΑɦۯˠǻۯɦͧ͸͔ΑɊ͸Α͔ǻۯɕɦۯˠǻۯʒΑʻǻ͔ۯɦͧΑˠ͸ǻۯɊ̖˾͔͋ɦ̅ͧʱɂˠɦۯϤۯ
G/+#%"0#"*"%.3;"0#/1&%&:"'"0#,"-"#+6,%&("-#%.0#(.2,.*+*1+0#'+#%"#
("-1"#*"1"%#5"(&%&1"*#%"#(.2,-+*0&)*#'+#(.*(+,1.0#(.2,%+7.0#,"-"#
͋ɦ͔̖ͧ̅ǻͧ͑ۯΑɦ̖ͧ͋ۯ̖̅ۯɦɦ̅ۯɊ̖̖̅Ɋʱ˾ʱɦ̅͸̖͔ͧ͋ۯɦϒʱ̖ͧۯɦ̅ۯǻͧ͸͔̖ˠ̖ʒʻǻۯלTɦۯ
2"*+-"# ,"-1&(/%"-=# $"%.-)# ,.0&1&$"2+*1+# %"# -+%"(&)*# +01"4%+(&'"#
+*1-+#+%#E.%=#%"#!/*"=#+%#F0(+*'+*1+#>#+%#M+'&.#N&+%.#(.*#+%+2+*1.0#
+01-"1H3&(.0#'+#/*"#2"-("=#(.*0&'+-"*'.#G/+#+01"0#"0.(&"(&.*+0#
,+-2&1+*# 1-"'/(&-# (.*(+,1.0# "401-"(1.0# "# /*# %+*3/"7+# 2@0#
"((+0&4%+#,"-"#'&0+?"'.-+08

N.2.#-+(.2+*'"(&)*=#0/3&-&)#5.-1"%+(+-#%.0#-+(/-0.0#+6,%&("1&$.0#
'&-&3&'.0#"#/0/"-&.0#0&*#(.*.(&2&+*1.0#,-+$&.0#+*#"01-.%.3;"=#"0;#
(.2.#-+5.-:"-#%"#'&5/0&)*#'+#+01+#(.*1+*&'.#+'/("1&$.#"#1-"$H0#'+#
/*"#-+'#0.(&"%8#!"#$"%&'"(&)*#,+-2&1&)#(.*5&-2"-#G/+#%"#2+1.'.%.3;"#
-+0/%1"# (.2,-+*0&4%+=# ,+-1&*+*1+# ># "1-"(1&$"# ,"-"# +%# ,I4%&(.#
.47+1&$.=#+$&'+*(&"*'.#"'+2@0#G/+#%"#,-.4%+2@1&("#&'+*1&5&("'"#+*#
%"#&*$+01&3"(&)*#-+0,.*'+#"#/*"#*+(+0&'"'#-+"%#'+*1-.#'+%#@24&1.#
'+%#'&0+?.#'+#2"-("0#,+-0.*"%+0#օ�˦ɇπ˷ېԝֆֽې

!"#0+3/*'"#$"%&'"(&)*#0+#-+"%&:)#(.*#%"#!&(8#ǈǻˁɇ˦͙ʒ˦ǻېAɇˁ̵͙Ǽ˦=#
'&0+?"'.-"# 3-@5&("# 3-"'/"'"# '+# %"# O.*1&5&(&"# P*&$+-0&'"'#
Iǻ͸̜ˠʱɊǻۯɕɦˠۯ_ɊΑǻɕ̖͔֤ۯŷƨI_֜ۯɦ̅ۯɦˠۯǻ̖̆ۯԽԻԽՁۯϤۯǻɊ͸Αǻˠ˾ɦ̅͸ɦۯ
'+'&("'"#"%#1-"4"7.#!"##$%&'##+*#%"#(&/'"'#'+#Q/&1.ېօ�ʒɳͲ̵ǻې
Ԡԥֆֽ# E/# ,"-1&(&,"(&)*# 5/+# (.*0&'+-"'"# ,+-1&*+*1+# '+4&'.#
"# G/+# 5.-2"# ,"-1+# '+%# ,I4%&(.# .47+1&$.# '+5&*&'.# ,"-"# +%#
,-.>+(1.=# ,+-2&1&+*'.# +$"%/"-# %"# (.2,-+*0&)*=# /1&%&'"'# >#
",%&("4&%&'"'#'+#%"#3/;"#2+1.'.%)3&("#,-.,/+01"8



!""

�ʒɳͲ̵ǻېԠԥׁېƀɇͲ˦ʒ˽˦ېȶɇېγǻˁʒȶǻȫʒ˽˦ېȫ˷˦ېˁǻې
ęʒȫֽېǈǻˁɇ˦͙ʒ˦ǻېAɇˁ̵͙Ǽ˦

TΑ͔ǻ̅͸ɦۯ ˠǻۯ ϒǻˠʱɕǻɊʱ̜̅ۯכ ͧɦۯ ʱ̅ɕʱɊ̜ۯ ͑Αɦۯ ɦˠۯ ͔̖͋Ɋɦ̖ͧۯ ʒɦ̅ɦ͔ǻˠۯ ɕɦۯ ˠǻۯ
3/;"# -+0/%1"# (.2,%+1"2+*1+# (.2,-+*0&4%+# ># G/+# %.0# ,"0.0#
2+1.'.%)3&(.0#0.*#5@(&%+0#'+#0+3/&-#3-"(&"0#"#%"#0+*(&%%+:#(.*#%"#
G/+#0+#,-+0+*1"#%"#&*5.-2"(&)*=#0&*#+24"-3.#0+#0/3&-&)#&*(.-,.-"-#
/*"#2">.-#("*1&'"'#'+#-+(/-0.0#$&0/"%+0#'+*1-.#'+#%"#3/;"#,"-"#
5"(&%&1"-#"I*#2@0#%"#(.2,-+*0&)*#'+#'+1+-2&*"'.0#(.*1+*&'.08

!"# $"%&'"(&)*# ,+-2&1&)# (.*5&-2"-# G/+# %"# 3/;"# ,-+0+*1"# /*# *&$+%#
"'+(/"'.# '+# (%"-&'"'# ># (.2,-+*0&)*# ,"-"# +%# ,I4%&(.# .47+1&$.=#
+$&'+*(&"*'.#G/+#%"#2+1.'.%.3;"#,/+'+#0+-#",%&("'"#'+#2"*+-"#
,-@(1&("#+*#,-.>+(1.0#'+#2"-("#,+-0.*"%#օ�˦ɇπ˷ېԞֆֽ

1&$#2'J.1.3-"5;"#,.-#K&(.%+#L/&%%+*



!"7

�ʒɳͲ̵ǻېԠԦׁېƀɇ̵͙˷ǻˁʒ˟ɇ˦͙ǻȫʒ˽˦ېȶɇېˁǻې
ęʒȫֽېǈǻˁɇ˦͙ʒ˦ǻېAɇˁ̵͙Ǽ˦

Tɦۯ˾ǻ̅ɦ͔ǻۯʒɦ̅ɦ͔ǻˠۯכǻ˾ɂǻͧ͋ۯǻ͔͸ʱɊʱ͋ǻ̅͸ɦͧۯɊ̖ʱ̅Ɋʱɕʱɦ͔̖̅͑ۯΑɦۯˠǻۯ
2+1.'.%.3;"# ,-+0+*1"# /*"# +01-/(1/-"# (%"-"# ># (.2,-+*0&4%+=#
"'+2@0#'+#&'+*1&5&("-#/*#,.1+*(&"%#+*#0/#",%&("(&)*#'+*1-.#'+#
,-.>+(1.0#'+#2"-("#,+-0.*"%8#F0&2&02.=#'+01"("-.*#+%#("-@(1+-#
&**.$"'.-#'+#%"#,-.,/+01"#>#0/#(","(&'"'#,"-"#,-.,.-(&.*"-#
/*# 5/*'"2+*1.# (.*(+,1/"%# G/+# 5"(&%&1+# %"# (.*01-/((&)*# '+#
&'+*1&'"'+0#$&0/"%+0#2@0#"/1H*1&("0#>#"%&*+"'"0#(.*#%"#+0+*(&"#
'+%#/0/"-&.ֽ

1&$#2'J.1.3-"5;"#,.-#K&(.%+#L/&%%+*



!"8

!"#$"%&'"(&)*#+'&1.-&"%#5/+#'+0"--.%%"'"#,.-#+%#Ĥɳ̵ֽ͙ ېȶ̵ɋ͈˦�ې
+3#45#ȶʒ͈ɇ˧ǻȶ˷̵ېɳ̵Ǽɨʒȫ˷ېɇ͈̬ɇȫʒǻˁʒ͈͙ǻېɇ˦ېȶʒ͈ɇ˧˷ېɇȶʒ͙˷̵ʒǻˁې
G/&H*#0+#+*("-3)#'+#+$"%/"-#%"#.-3"*&:"(&)*#'+#%"#&*5.-2"(&)*=#
%"#7+-"-G/;"#$&0/"%=#%"#%+3&4&%&'"'=#%"#+6,+-&+*(&"#'+#%+(1/-"#>#%"#
(%"-&'"'#'+%#(.*1+*&'.#'+0"--.%%"'.#+*#%"#3/;"#,"-"#%"#(-+"(&)*#
'+#2"-("0#,+-0.*"%+08

ƛɇ͈͙ɇ˷ېԞׁ#$%&'(%)'*+#9('3,:'%&#;#<,=>+')%)',+%&#
օ_̵͈͙Ͳȫ͙Ͳ̵ǻېυېƍʒ˦͙ǻπʒ͈ս

!

E+#,-+0+*1)#%"#γɇ̵͈ʒ˽˦̬ې ̵˷͙˷͙ʒ̬ǻȶǻېȶɇˁې ǻېɳͲʜǻ=#,+-2&1&+*'.#
"%#+0,+(&"%&01"#-+$&0"-#1"*1.#%.0#"0,+(1.0#3-@5&(.0#(.2.#%.0#
(.*1+*&'.0#1+61/"%+0=#'.*'+#0+#'+1+-2&*)#%"#7+-"-G/&:"(&)*#
'+#1;1/%.0=#0/41;1/%.0#>#+%+2+*1.0#3-@5&(.0#(.*#-+0,+(1.#"%#
1"2"?.#+0(.3&'.#,-+$&"2+*1+8#

N.2.#-+0/%1"'.#'+#%"#-+$&0&)*=#0+#&'+*1&5&()#G/+#%"#+01-/(1/-"#
3+*+-"%# '+%# '.(/2+*1.# 2"*1&+*+# /*"# ,-.3-+0&)*# %)3&("#
G/+#5"(&%&1"# !"#$%&'()*+,-*#.("/0"!#/)#!"#&)1%/%!%.2"3#
0&*#+24"-3.#+*#%"#,-&2+-"#&*1+-"((&)*#0+#+*(.*1-)#G/H#+%#
1"2"?.#'+#%"#1&,.3-"5;"#*.#+-"#),1&2.#,"-"#0/#%+(1/-"=#,.-#
%.#G/H#+*#%"#$+-0&)*#5&*"%#0+#.,1)#,.-#("24&"-#+%#1"2"?.#'+#
%"#1&,.3-"5;"#օ�˦ɇπ˷ېԠֆֽ



!"?

!"#$"%&'"(&)*#,+-2&1&)#(.*5&-2"-#G/+#%"#,-.,/+01"#+'&1.-&"%#(/2,%+#
(.*#(-&1+-&.0#'+#.-3"*&:"(&)*=#(%"-&'"'#>#%+3&4&%&'"'=#3"-"*1&:"*'.#/*"#
(.2/*&("(&)*#+5+(1&$"#'+#%"#2+1.'.%.3;"#'+0"--.%%"'"#>#5"$.-+(&+*'.#
0/# (.--+(1"# &*1+-,-+1"(&)*# ,.-# ,"-1+# '+# %.0# '&0+?"'.-+0# 5-++%"*(+#
/0/"-&.0#'+#%"#3/;"8

�ʒɳͲ̵ǻېԠԧׁېƀɇͲ˦ʒ˽˦ېȶɇېγǻˁʒȶǻȫʒ˽˦ېȫ˷˦ېɇˁې
Ĥɳ̵ֽ͙ Tʜǻϝېȶ̵ɋ͈˦�ې

1&$#2'J.1.3-"5;"#,.-#K&(.%+#L/&%%+*



!"@

!"#$"%&'"(&)*#0+#%%+$)#"#("4.#7/*1.#"#%"#Å˦ɳֽې�˦ȶ̵ɇǻې_ˁʒϝǻȣɇ͙ɿې
ę˽̬ɇϝ=#+0,+(&"%&01"#+*#"01-.%.3;"8#F#1-"$H0#'+#/*"#,-+0+*1"(&)*#
'+#%"#3/;"#0+#-+$&0)#%"#+01-/(1/-"#2+1.'.%)3&("#,-.,/+01"=#%"#
0+%+((&)*#'+#%"0#4"(,"5!)+#"+1(%!-.,$"+#$%*+,/)("/"+#)*#!"#
ʒΑʻǻ֤ۯƍ̖ˠۯכęΑ̅ǻͧ�ۯכɊɦ̅ɕɦ̅͸ɦۯϤۯĤɦɕʱ̖ۯIʱɦˠ̖֜0+).-,#%+#<ۯ.#'+#
&*1+-,-+1"(&)*# +*# '+(&0&.*+0# '+# 3-@5&("0# ,"-"# +%# '&0+?.# '+#
2"-("0#,+-0.*"%+08#

ƛɇ͈͙ɇ˷ېԠׁېǈǻˁʒȶǻȫʒ˽˦ېI˷˦ȫɇ̬͙Ͳǻˁ̵͙͈�ې˷ˁ˽ɳʒȫǻې
օI˷ɿɇ̵ɇ˦ȫʒǻېƛɇ˽̵ʒȫǻېȶɇˁېƍʒ͈͙ɇ˟ǻս

!

�ʒɳͲ̵ǻېԡԜׁېƀɇͲ˦ʒ˽˦ېȶɇېγǻˁʒȶǻȫʒ˽˦ېȫ˷˦ېˁǻې
Å˦ɳֽې�˦ȶ̵ɇǻې_ˁʒϝǻȣɇ͙ɿېę˽̬ɇϝ

1&$#2'J.1.3-"5;"#,.-#K&(.%+#L/&%%+*



!"A

TΑ͔ǻ̅͸ɦۯˠǻͧۯɦͧʱ̜̅ͧۯɦۯɕɦͧ͸ǻɊ̜ۯˠǻۯɊˠǻ͔ʱɕǻɕۯɊ̖̅ۯˠǻ͑ۯΑɦͧۯɦۯɦͧ͸͔ΑɊ͸Α͔ǻۯ
+%#,-.(+0.#'+# &*1+-,-+1"(&)*#,"-"#,.01+-&.-2+*1+#,.'+-# %%+$"-%.#
"#/*"#",%&("(&)*#3-@5&("#0&*#,+-'+-#+%#(.*(+,1.#>#("-"(1+-;01&("0#
&**"1"0#'+#("'"#/*.#'+#%.0#0&3*.0#:.'&"("%+08#N.2.#,"-1+#'+#%"#
-+1-."%&2+*1"(&)*=#0+#-+(.2+*')#-+"%&:"-#,-+(&0&.*+0#1H(*&("0#+*#
%"#-+,-+0+*1"(&)*#3-@5&("#'+#%"#("-1"#*"1"%#/1&%&:"'"#(.2.#+7+2,%.#
'+*1-.#'+#%"#3/;"=#+0,+(;5&("2+*1+#+*#+%#(",;1/%.#'+#5/*'"2+*1.0#
"01-.%)3&(.0#,"-"#+6,%&("-#%"#/4&("(&)*#'+#%"#!/*"#>#E.%8

J&*"%2+*1+=#0+#-+$&0"-.*#%"0#(.--+0,.*'+*(&"0#"01-.%)3&("0##'+#%"#
("-1"#*"1"%#+2,%+"'"0#+*#+%#,-.(+0.#'+#&*1+-,-+1"(&)*#"#1-"$H0#'+#
/*#+7+2,%.#,-@(1&(.#4"0"'.#+*#%.0#'"1.0#.41+*&'.0#,-+$&"2+*1+#
,"-"#%"#(-+"(&)*#'+#0/#2"-("#,+-0.*"%#օ�˦ɇπ˷ېԡֆֽ



!7B

9%#0+3/*'.#1+01+.#,"-"#%"#γǻˁʒȶǻȫʒ˽˦ېȫ˷˦ȫɇ̬͙Ͳǻˁېǻ̵͈͙˷ˁ˽ɳʒȫǻ#0+#-+"%&:"#(.*#
%"#">/'"#'+#Å͈ǻȣɇˁې_ȫɿɇγɇ̵̵ʜǻּېɇ͈̬ɇȫʒǻˁʒ͈͙ǻېɇ˦ېǻ̵͈͙˷ˁ˷ɳʜǻېυ̵̬ې˷ɨɇ͈ʒ˷˦ǻˁې
ȶɇˁېǼ̵ɇǻېȶɇېˁǻ̬ېͲȣˁʒȫʒȶǻȶֽېE/#,"-1&(&,"(&)*#,+-2&1&)#+$"%/"-#%"#(.<+-+*(&"#
'+# %.0# 5/*'"2+*1.0# "01-.%)3&(.0# /1&%&:"'.0# '+*1-.# '+# %"# 2+1.'.%.3;"#
,-.,/+01"#"0;#(.2.#0/#(.--+(1"#(.2/*&("(&)*8
'

�ʒɳͲ̵ǻېԡԝׁېƀɇͲ˦ʒ˽˦ېȶɇېγǻˁʒȶǻȫʒ˽˦ېȫ˷˦ېˁǻې
ęʒȫֽېÅ͈ǻȣɇˁې_ȫɿɇγɇ̵̵ʜǻ

1&$#2'J.1.3-"5;"#,.-#K&(.%+#L/&%%+*



!7!

TΑ͔ǻ̅͸ɦɣۯ ǻ͔ۯ ɦϒʱͧʱ̜̅כɣۯ ǻۯɦͧ͋ɦɊʱǻˠʱͧ͸ǻۯϒǻˠʱɕ̜ɣۯ ǻͧۯ ɦˠɦɊɊʱ̜̅ۯɕɦɣۯ ۯɊΑǻ͸͔̖ۯ̖ͧ
ɦˠɦ˾ɦ̅͸̖͔ͧ͋ۯʱ̅Ɋʱ͋ǻˠɦͧۯɕɦۯ ˠǻۯɊǻ͔͸ǻ̅ۯǻ͸ǻˠۯ ֤ƍ̖ˠۯכęΑ̅ǻͧ�ۯכɊɦ̅ɕɦ̅͸ɦۯ
Ϥۯ Ĥɦɕʱ̖ۯ Iʱɦˠ̖֜ۯכ Ɋ̖̅ͧʱɕɦ͔ǻ̅ɕ̖ۯ ͑Αɦۯ Ɋ̖̅ͧ͸ʱ͸ΑϤɦ̅ۯ Α̅ǻۯ ͧʻ̅͸ɦͧʱͧۯ
"'+(/"'"# ,"-"# %.0# .47+1&$.0# '+# %"# 3/;"# ># 5"(&%&1"*# %"# ",%&("(&)*#
,-@(1&("# '+# %"# <+--"2&+*1"# ,.-# ,"-1+# '+# '&0+?"'.-+08# N.2.#
,"-1+#'+#%"#-+1-."%&2+*1"(&)*=#-+(.2+*')#+$&1"-#&*1+-,-+1"(&.*+0#
'+1+-2&*&01"0#'+#%"#"01-.%.3;"#>#-+5.-:"-#+%#'&0(/-0.#'+#%"#3/;"#,"-"#
(.2/*&("-#G/+#%"#("-1"#*"1"%#5/*(&.*"#(.2.#/*"#<+--"2&+*1"#'+#
",.>.# "%# (.*.(&2&+*1.# ,-.5/*'.# ># *.# (.2.# /*# 5"(1.-# "40.%/1.#
'+*1-.#'+%#,-.(+0.#'+#'&0+?.8#D"24&H*#0/3&-&)#"7/01+0#(.*(+,1/"%+0#
>#$&0/"%+0#+*#"%3/*.0#0&3*.0#:.'&"("%+08

�ʒɳͲ̵ǻېԡԞׁېېǈǻˁʒȶǻȫʒ˽˦ېȶɇ̵ېɇȫͲ̵͈˷͈ې
͈ɇ˟ʒ˽͙ʒȫ˷͈ېȫ˷˦ېˁǻېęʒȫ ȫɿɇγɇ̵̵ʜǻ_ېÅ͈ǻȣɇˁېֽ

1&$#2'J.1.3-"5;"#,.-#K&(.%+#L/&%%+*
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F#,"-1&-#'+#+01"0#.40+-$"(&.*+0#0+#-+"%&:"-.*#(.--+((&.*+0#+*#%"#-+'"((&)*#
'+# (&+-1.0# "1-&4/1.0=# 0+# "7/01"-.*# -+(/-0.0# $&0/"%+0# "0.(&"'.0# "# (&+-1.0#
0&3*.0#>#0+#&*(.-,.-"-.*#+%+2+*1.0#G/+#5.-1"%+(+*#%"#(.2,-+*0&)*#'+#%"#
2+1.'.%.3;"8#!"#$"%&'"(&)*#,+-2&1&)#(.*5&-2"-# %"#(.<+-+*(&"#(.*(+,1/"%#
'+%#0&01+2"#,-.,/+01.#>#%"#,+-1&*+*(&"#'+#/1&%&:"-#%"#("-1"#*"1"%#(.2.#/*"#
<+--"2&+*1"#(.2,%+2+*1"-&"#,"-"#%"#(.*01-/((&)*#'+#2"-("0#,+-0.*"%+08

J&*"%2+*1+=# %"# $"%&'"(&)*# 0+2&)1&("# 5/+# -+"%&:"'"# ,.-# '.0#
+0,+(&"%&01"0#+*#+%#("2,.#'+#%"#͈ɇ˟ʒ˽͙ʒȫǻېυ͈ېېʒ˟ȣ˷ˁ˷ɳʜǻֽې
9*# ,-&2+-# %/3"-=# ,"-1&(&,)# +%#T ې̵ֽ ĊͲǻ˦ېIǻ̵ˁ˷͈ېĤɇ˦ȶ˷ϝǻ֒
I˷ˁˁǻϝ˷ּ͈ېǻͲ͙˷̵ېȶɇېˁǻې˟ɇ͙˷ȶ˷ˁ˷ɳʜǻېȶɇ̵͙ېǻ͈ˁǻȫʒ˽˦͈ېɇ˟ʒ˽͙ʒȫǻ=#
%"#(/"%#(.*01&1/>+#/*.#'+#%.0#5/*'"2+*1.0#2+1.'.%)3&(.0#
+2,%+"'.0#,"-"#+%#'+0"--.%%.#'+#%"#3/;"8#օ�ʒɳͲ̵ǻېԡԠֆֽ#

ƛɇ͈͙ɇ˷ېԡׁېǈǻˁʒȶǻȫʒ˽˦ېƍɇ˟ʒ˽͙ʒȫǻ

!

TΑ͔ǻ̅͸ɦۯ ˠǻۯ ͧɦͧʱ̜̅ۯכ ɦˠۯ ɦϟ͋ɦ͔͸̖ۯ ɕɦͧ͸ǻɊ̜ۯ ͑Αɦۯ ˠǻۯ ǻɕǻ͋͸ǻɊʱ̜̅ۯ ɕɦۯ ͧΑۯ
2+1.'.%.3;"#"%#(.*1+61.#'+#%"#("-1"#*"1"%=#0+?"%"*'.#G/+#+%#2.'+%.#
'+# 1-"0%"(&)*# 0+2&)1&("# ,/+'+# ",%&("-0+# *.# 0.%"2+*1+# "# .4-"0#
'+# "-1+=# 0&*.# 1"24&H*# "# (.*(+,1.0=# 0&01+2"0# 0&24)%&(.0# ># .1-.0#
"-1+5"(1.0#'+#0&3*&5&("'.8#9*#+01+#0+*1&'.=#&'+*1&5&()#%"#("-1"#*"1"%#
(.2.#+%#֭ǻ̵͙ɇɨǻȫ͙˷ېɨͲɇ˦͙ɇ֮#'+0'+#+%#(/"%#0+#'+0"--.%%"#+%#,-.(+0.#
'+# 1-"'/((&)*# "%# /1&%&:"-# %.0# (.*(+,1.0=# "1-&4/1.0# ># -+0,/+01"0#
+6,+-&+*(&"%+0# "0.(&"'"0# "# ("'"# 0&3*.# :.'&"("%# ,"-"# ,.'+-#
1-"'/(&-%.#"#/*"#&'+*1&'"'#3-@5&("#'+#2"-("#,+-0.*"%#.#(.2.#0+#%.#
'+*.2&*"#+*#%"#2+1.'.%.3;"#"#-+(/-0.0#0+2&)1&(.08#N.2.#,-&*(&,"%#
.40+-$"(&)*=#M+*'.:"#&*'&()#%"#*+(+0&'"'#'+#,-.5/*'&:"-#+*#%.0R#



!76

5"(1.-+0#'&5+-+*(&"%+0#+*1-+#%.0#0&3*.0#:.'&"("%+0=#+0,+(&"%2+*1+#+*#
"G/+%%.0#G/+#,-+0+*1"*#0&2&%&1/'+0#(.*(+,1/"%+0#.#$&0/"%+08#E+3I*#
+%#+6,+-1.=#(.2,-+*'+-#># 7/01&5&("-# %"#-+%"(&)*#+*1-+# %.0#-+(/-0.0#
$&0/"%+0#0+%+((&.*"'.0#>#%.0#0&3*&5&("'.0#G/+#-+,-+0+*1"*#,+-2&1+#
1-"*0,"-+*1"-#+%#,-.(+0.#(-+"1&$.#,"-"#5/*'"2+*1"-#%"0#'+(&0&.*+0#
'+#'&0+?.#2@0#"%%@#'+#(-&1+-&.0#&*1/&1&$.0#.#+01H1&(.0#օ�˦ɇπ˷ېԤֆֽ

�ʒɳͲ̵ǻېԡԠׁېƀɇͲ˦ʒ˽˦ېȫ˷˦ېɇˁېT̵ֽ ې͈˷Iǻ̵ˁې˦ĊͲǻې
Ĥɇ˦ȶ˷ϝǻ֒I˷ˁˁǻϝ˷͈

1&$#2'J.1.3-"5;"#,.-#K&(.%+#L/&%%+*



!7"

TΑ͔ǻ̅͸ɦۯ ˠǻۯ ͔ɦϒʱͧʱ̜̅ۯ ɕɦۯ ˠǻۯ ͔̖͋͋Αɦͧ͸ǻۯכ ͧɦۯ ϒǻˠ̖͔̜ۯ ̖͋ͧʱ͸ʱϒǻ˾ɦ̅͸ɦۯ ˠǻۯ
.-3"*&:"(&)*# '+# %"# &*5.-2"(&)*# 2+'&"*1+# 1"4%"0# ># 0&01+2"0# '+#
("1+3.-&:"(&)*=#(.*0&'+-"*'.#G/+#+01.0#-+(/-0.0#5"(&%&1"*#1"*1.#%"#
(.2,-+*0&)*#(.2.#",%&("4&%&'"'#'+#%"#2+1.'.%.3;"8

N.2.#,-&*(&,"%#-+(.2+*'"(&)*=#0/3&-&)#-+5.-:"-# %"#-+,-+0+*1"(&)*#
ʒ͔ǼʇʱɊǻۯɕɦɣۯ͔̖ͧۯ ɦɊΑ͔̖ͧͧͧۯ ɦ˾ʱ̜͸ʱɊ̖ͧɦ̅ۯɊˠΑʱɕ̖ͧۯɦ̅ɣۯǻۯʒΑʻǻۯלT̖̅ɕɦۯǻɕɦ˾Ǽͧۯ
'+#'+0(-&4&-#$+-4"%2+*1+#"1-&4/1.0#(.2.#(.%.-+0=#5.-2"0=#1+61/-"0#.#
+01&%.0#$&0/"%+0=#0+-;"#(.*$+*&+*1+#+7+2,%&5&("-%.0#$&0/"%2+*1+#,"-"#
5"(&%&1"-#%"#(.2,-+*0&)*#'+#%.0#/0/"-&.0#օ�˦ɇπ˷ېԥֆֽ

F#,"-1&-#'+#%"0#.40+-$"(&.*+0#-+"%&:"'"0=#0+#5.-1"%+(&)#+%#(.2,.*+*1+#
$&0/"%#'+#%"#3/;"=#&*(.-,.-"*'.#'+#+7+2,%.0#3-@5&(.0#(.2,%+2+*1"-&.0#
,"-"#%.0#-+(/-0.0#0+2&)1&(.0#'+0(-&1.0#+*#("'"#","-1"'.8

ېŷǻˁʒϝېę˷̵ɇ˦ǻېĤǻ̵ʜǻې̵ֽ̲�#"%#.*&$-+1*&#=-"3/%#.'*/#0+3*9
ŷͲɇ˦͙ɇּېĤƍȫֽ=#"/1.-"#'+#�˷̵˟ǻ͈ېȶɇېɨ˷̵˟ǻ̵ֽ ˷ƛې ېÅׁې˷˟
Ĥɇ͙˷ȶ˷ˁ˷ɳʜǻ̵̬ې˷υɇȫ͙Ͳǻˁ̵ּ̬ې˷͙˷͙ʒ̬˷ּ͙ېʒ̬˷ּېǻ̵̲Ͳɇ͙ʒ̬˷ې
ɇ˦ېɳɇ˦ɇ̵ǻȫʒ˽˦ې˟˷̵ɨ˷ˁ˽ɳʒȫǻּ0+*.&)"'*+2.)+-#0"</)ې#
(.*1-&4/>+-.*#,-&*(&,"%2+*1+#"#5.-1"%+(+-#%"#'&2+*0&)*#
$&0/"%# '+# %"# 3/;"=# 2+7.-"*'.# %"# (.2,-+*0&)*# '+# %.0#
-+(/-0.0#0+2&)1&(.0#>#5"(&%&1"*'.#0/#",%&("(&)*#,-@(1&("#
'+*1-.#'+%#,-.(+0.#'+#(.*01-/((&)*#'+#&'+*1&'"'#$&0/"%8



!77

!"# ,"-1&(&,"(&)*# '+# "24.0# +6,+-1.0# 1/$.# (.2.# ,-.,)0&1.# +$"%/"-# %"#
(.<+-+*(&"# '+%# ,-.(+0.# '+# 1-"'/((&)*# 0+2&)1&("# ,%"*1+"'.# +*# %"# 3/;"#
2+1.'.%)3&("=# $+-&5&("*'.# %"# (.--+0,.*'+*(&"# +*1-+# %.0# 0&3*&5&("'.0#
0&24)%&(.0#'+#%.0#0&3*.0#:.'&"("%+0=#%.0#"1-&4/1.0#0+2&)1&(.0#&'+*1&5&("'.0#
># 0/# ,.01+-&.-# 1-"'/((&)*# "# -+(/-0.0# 3-@5&(.0# ",%&("'.0# "%# '&0+?.# '+#
2"-("0#,+-0.*"%+08

�ʒɳͲ̵ǻېԡԡׁېƀɇͲ˦ʒ˽˦ېȫ˷˦ېǻېˁǻې̵ֽ̲�ېĤǻ̵ʜǻې
ę˷̵ɇ˦ǻېŷǻˁʒϝېŷͲɇ˦͙ɇּېĤƍȫֽ

1&$#2'J.1.3-"5;"#,.-#K&(.%+#L/&%%+*
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!"$ ,-./*'*'()$
*01&23+

9%#"*@%&0&0#'+#&2,"(1.#0+#-+"%&:)#"#,"-1&-#'+#%.0#-+0/%1"'.0#
.41+*&'.0#'/-"*1+#%"#5"0+#'+#$"%&'"(&)*#(.*#%.0#+6,+-1.0#+*#
%"0#'&01&*1"0#@-+"0#G/H# &*$.%/(-"*#"%#,-.>+(1.8#9%#,-.,)0&1.#
5/+# '+1+-2&*"-# +%# 3-"'.# '+# (/2,%&2&+*1.# '+# %.0# .47+1&$.0#
,%"*1+"'.0#,"-"#+%#2&02.#>#+$"%/"-#%"#,+-1&*+*(&"#'+#%"#3/;"#
'+0"--.%%"'"#(.2.#<+--"2&+*1"#,"-"#+%#'&0+?.#'+#&'+*1&'"'+0#
$&0/"%+0#'+#2"-("0#,+-0.*"%+08

F#'&5+-+*(&"#'+#2+1.'.%.3;"0#(+*1-"'"0#+6(%/0&$"2+*1+#+*#
1+*'+*(&"0#$&0/"%+0#.#-+5+-+*1+0#'+#2+-("'.=# %"#,-.,/+01"#
,%"*1+"#/*#+*5.G/+#.-&+*1"'.#"#%"#+6,%.-"(&)*#'+#%"#&'+*1&'"'#
,+-0.*"%# 2+'&"*1+# %"# &*1+-,-+1"(&)*# 0&24)%&("# '+# %"# ("-1"#
*"1"%=#,+-2&1&+*'.#3+*+-"-#'+(&0&.*+0#$&0/"%+0#7/01&5&("'"0#>#
(.<+-+*1+0#(.*#%.0#"1-&4/1.0#'+5&*&'.0#,"-"#("'"#&*'&$&'/.=#%.#
G/H#%.0#<"(+#0.4-+0"%&-#+*#/*#2+-("'.#'.*'+#+6&01+#2/(<"#
(.2,+1&1&$&'"'=#0&*#+6(+,(&.*+0#'+%#*&(<.#'+%#G/H#0+#+0#,"-1+8



!7?

!"# $"%&'"(&)*# -+"%&:"'"# (.*# '&0+?"'.-+0# 5-++%"*(+# +$&'+*(&)#
/*"# "%1"# "(+,1"(&)*# '+# %"# 3/;"=# %.# G/+# -+0,"%'"# 0/# ,.1+*(&"%#
",%&("4&%&'"'#(.2.#<+--"2&+*1"#2+1.'.%)3&("#'+*1-.#'+#5/1/-.0#
,-.>+(1.0#'+#2"-("#,+-0.*"%8#!.0#-+0/%1"'.0#0/3&+-+*#G/+#%"#
3/;"#,"-"#+%#'&0+?.#'+#2"-("0#,+-0.*"%+0#,/+'+#0+-#/1&%&:"'"#>#
"'",1"'"#,.-#'&0+?"'.-+0#3-@5&(.0#!"##$%&'##(.2.#/*#-+(/-0.#
&*&(&"%#,"-"#%"#(.*01-/((&)*#'+#2"-("0#,+-0.*"%+0=#,+-2&1&+*'.#
'+0"--.%%"-#*.#0.%.#/*"#&'+*1&'"'#$&0/"%=#0&*.#/*#+(.0&01+2"#'+#
2"-("#(.<+-+*1+#(.*#%"#+0+*(&"=#,+-0.*"%&'"'#>#"/1+*1&(&'"'#'+#
("'"#&*'&$&'/.8
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!"#3/;"#,"-"#+%#'&0+?.#'+#2"-("0#,+-0.*"%+0#4"0"'.#+*#%"#
&*1+-,-+1"(&)*#0&24)%&("#'+#%"#("-1"#*"1"%',+-2&1&)#+$&'+*(&"-#
G/+#%.0#,-.(+0.0#1-"'&(&.*"%+0#'+#(.*01-/((&)*#'+#&'+*1&'"'#
$&0/"%# 0/+%+*# ",.>"-0+# +*# 1+*'+*(&"0# +01H1&("0=# -+5+-+*1+0#
$&0/"%+0#>#<+--"2&+*1"0#'+#'&"3*)01&(.#(.*$+*(&.*"%+0#G/+=#0&#
4&+*#5"(&%&1"*#%"#+7+(/(&)*#'+#(&+-1.0##,-.>+(1.0#'+#2"-("=#%&2&1"*#
%"#(","(&'"'#'+#-+,-+0+*1"-#'+#2"*+-"#,-.5/*'"#%"#0&*3/%"-&'"'#
'+%# &*'&$&'/.8#O.-# %.#1"*1.#+%#-+0/%1"'.#'+#+0.=#+0#+*(.*1-"-0+#
+*# /*# +*1.-*.# <.2.3+*+&:"'.# '+# ,-.,/+01"0# 3-@5&("0# G/+#
*.#3+*+-"*#/*"#(.*+6&)*#-+"%#+*1-+#%"# &'+*1&'"'#,+-0.*"%#'+%#
&*'&$&'/.#>#0/#-+,-+0+*1"(&)*#$&0/"%8#
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F#0/#$+:#"#,"-1&-#'+#%"#5/*'"2+*1"(&)*#1+)-&("#-+"%&:"'"#
5/+#,.0&4%+#+01"4%+(+-#/*#2"-(.#1+)-&(.#G/+#$"%&'+#
%"#("-1"#*"1"%#(.2.#/*"#<+--"2&+*1"#'+#'&"3*)01&(.#
+*# %"# (.*01-/((&)*# '+# %"# &'+*1&'"'# ,+-0.*"%=# +01.#
"(.2,"?@*'.0+#'+#%"#("1+3.-&:"(&)*#'+#%"0#'&01&*1"0#
$"-&"4%+0#"0.(&"'"0#"#%.0#'.(+#0&3*.0#:.'&"("%+0#>#0/#
2"1-&:#'+#1-"*05+-+*(&"#0+2&)1&("8#O+-2&1&+*'.#G/+#+%#
,-.>+(1.# "# 1-"$H0# '+# %"# ",%&("(&)*# '+# %"# 3/;"# +*# /*#
("0.#'+#+01/'&.#-+"%#,/'&+-"#'+7"-#+*#+$&'+*(&"#G/+#
%"#2+1.'.%.3;"#,-+0+*1"'"#5"(&%&1"#%"#(.*01-/((&)*#'+#
&'+*1&'"'+0# $&0/"%+0# 2@0# "/1H*1&("0=# (.<+-+*1+0# >#
"%&*+"'"0#(.*#%"#,+-0.*"%&'"'#'+%#/0/"-&.8#

90#,.-#+01.#G/H#0/-3&)#%"#*+(+0&'"'#'+#(-+"-#/*"#<+--"2&+*1"#'+#
("-@(1+-# +'&1.-&"%# G/H# ,/+'"# 0.%$+*1"-# '&(<"# *+(+0&'"'=# '.*'+#
("'"#'+(&0&)*#3-@5&("#'+0'+#%"#'&"3-"2"(&)*=#%"#+%+((&)*#1&,.3-@5&("=#
(-.2@1&("=#-+(/-0.0#$&0/"%+0=#1.*.#'+#(.2/*&("(&)*#+*1-+#.1-.0#
+%+2+*1.0# ,-.,&.0# '+%# '&0+?.S# 5/+-.*# +$"%/"'.0# ># (.--+3&'.0#
2&*/(&.0"2+*1+# <"01"# .41+*+-# /*# ,-.'/(1.# ># +(.0&01+2"# G/+#
-+0,.*'&+-"#1"*1.#"%#(.*1+*&'.#(.2.#"#%"#+6,+-&+*(&"#'+%#'&0+?"'.-#
5-++%"*(+#"%#2.2+*1.#'+#'&0+?"-#2"-("0#,+-0.*"%+08#
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"#$%&'#$()*#++,--#$#./-0#.)12)$-#*$/,*030-0(#()*$()$#14-0*0*$
()12+,$()$-,*$/+,5)*,*$()$3+#1(01%$/)+*,1#-$#-$,6+)5)+$&1#$
.)2,(,-,%'#$011,7#(,+#$()$2+#(&55081$*).08205#$9&)$/)+.02)$
2+#1*6,+.#+$ )-).)12,*$ #3*2+#52,*$ ()$ -#$ /)+*,1#-0(#($ )1$
*0*2).#*$70*&#-)*$)*2+#2:%05,*$/#+#$5#(#$.#+5#;$<,1$)--,=$
*)$ #/,+2#$ &1#$ 1&)7#$ /)+*/)5207#$ #-$ (0*)>,$ ()$ 0()120(#($
70*&#-=$,+0)12#(#$#$6,+2#-)5)+$-#$#&2)12050(#(=$(06)+)150#5081$?$
5,@)+)150#$()$-#*$.#+5#*$/)+*,1#-)*$)1$&1$5,12)A2,$(,1()$
5#(#$7)B$.4*=$*)$)15&)12+#1$.#+5#*$/)+*,1#-)*$*0.0-#+)*=$/,+$
1,$()50+$0(:1205#*=$/)+(0)1(,$5,./-)2#.)12)$-#$#&2)12050(#(=$
)*)150#$?$(06)+)150#5081$9&:$@#5)$*01%&-#+$)$ 0++)/-05#3-)$#$
5#(#$.#+5#$/)+*,1#-;$#
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֒#E+#-+(.2&+*'"#"# %.0#'&0+?"'.-+0#5-++%"*(+#G/+#*.#/1&%&(+*#%"#
3/;"#(.2.#/*#(.*7/*1.#'+#-+3%"0#-;3&'"0#.#&2,.0&(&.*+0#$&0/"%+0=#
0&*.#(.2.#/*"#<+--"2&+*1"#"'&(&.*"%#"#0/#,-.(+0.#(-+"1&$.8#!"#
1-"0%"(&)*# 0+2&)1&("# '+4+# 0+-# /*# ,/*1.# '+# ,"-1&'"# (.*(+,1/"%#
G/+#,+-2&1"#+6,%.-"-#2I%1&,%+0#0.%/(&.*+0#3-@5&("0#T2.-5.%)3&("0=#
Ɋ͔̖˾Ǽ͸ʱɊǻͧۯ Ϥۯ ͸ʱ̖͋ʒ͔ǼʇʱɊǻͧ֜ۯ ǻɕǻ͋͸ǻɕǻͧۯ ǻۯ ˠǻۯ ̅ɦɊɦͧʱɕǻɕۯ ɕɦۯ Ɋǻɕǻۯ
(%&+*1+8

R#!.0#-+0/%1"'.0#.41+*&'.0#+*#+%#,-.>+(1.#+$&'+*(&"*#%"#,+-1&*+*(&"#
'+#(.*1&*/"-#+6,%.-"*'.#+*5.G/+0#&*1+-'&0(&,%&*"-&.0#G/+#$&*(/%+*#
+%#'&0+?.#3-@5&(.#(.*#.1-"0#'&0(&,%&*"0#G/H#,+-2&1"*#+*-&G/+(+-#%"#
,-.5+0&)*#>#+6,"*'&-#0/#("2,.#'+#(.*.(&2&+*1.8#

R#O"-"#5/1/-.0#,-.>+(1.0#0+#-+(.2&+*'"#&*(.-,.-"-#,-.3-+0&$"2+*1+#
.1-"0#$"-&"4%+0#'+#%"#("-1"#*"1"%#T(.2.#,.0&(&.*+0#,%"*+1"-&"0#.#%"0#
Ɋǻͧǻͧۯǻͧ͸͔̖ˠ̜ʒʱɊǻͧ֜͑ۯΑɦۯʇΑɦ͔̖̅ۯɦϟɊˠΑʱɕǻͧۯɦ̅ۯɦͧ͸ǻ͔͋ۯʱ˾ɦ͔ǻۯɦ͸ǻ͋ǻۯ
,"-"#+$&1"-# %"#0"1/-"(&)*#&*5.-2"1&$"8#901.#,+-2&1&-@#+6,"*'&-# %"0#
(.24&*"(&.*+0#,.1+*(&"%+0#'+%#2.'+%.#"(1/"%8

R#E+#0/3&+-+#+6,%.-"-#%"#1-"*05+-+*(&"#'+#+01"#2+1.'.%.3;"#4"0"'"#
+*#1-"'/((&)*#0+2&)1&("#>#"-G/+1&,.0#'+0'+#+%#4-"*'&*3#'+#2"-("0#
,+-0.*"%+0#<"(&"#+%#'&0+?.#'+#&'+*1&'"'#'+#2"-("0#(.-,.-"1&$"0#.#
&*(%/0.#(.*#,.1+*(&"%#'+#+*5.("-0+#"#(&+-1.0#,-.'/(1.0#+0,+(;5&(.0=#
+$"%/"*'.#+%#2.'+%.#+*#'&5+-+*1+0#2+-("'.08

R#O"-"# %"#(.2+-(&"%&:"(&)*#'+%#5.-2"1.#5;0&(.#'+*1-.#'+#9(/"'.-=#
0+# -+(.2&+*'"# ,%"*&5&("-# %"# ,-.'/((&)*# +*# 1&-"7+0# 2">.-+0# T"#
͋ǻ͔͸ʱ͔ۯ ɕɦۯ ՁԻۯ Α̅ʱɕǻɕɦͧ֜ۯל I̖˾̖ۯ ͧɦۯ ɕɦ˾̖ͧ͸͔̜ۯ ɦ̅ۯ ɦˠۯ ǻ̅Ǽˠʱͧʱͧۯ ɕɦ#
$&"4&%&'"'=#+01.#'&02&*/>+#+%#(.01.#/*&1"-&.#'+#%"# &2,-+0&)*#>#'+#
%.0#"("4"'.0#+0,+(&"%+0#T(.2.#%"#("7"#-;3&'"#'+#"%1"#'+*0&'"'#>#+%#
Ɋʱɦ͔͔ɦۯ˾ǻʒ̅ɪ͸ʱɊ̖֜ۯכ ʱ̅Ɋ͔ɦ˾ɦ̅͸ǻ̅ɕ̖ۯɊ̖̅ͧʱɕɦ͔ǻɂˠɦ˾ɦ̅͸ɦۯɦˠۯ˾ǻ͔ʒɦ̅ۯ
'+#3"*"*(&"#0&*#0"(-&5&("-#%"#,+-(+,(&)*#,-+2&/2#'+%#,-.'/(1.8



+,2,+,(&$"-
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U# �ˠɊǻ̅͸Αɕۯ�ǻ͔͔ʱɕ̖֤ۯל�ۯכԽԻԽԽ֥ۯל_̖ͧ͸ɪ͔ʱɊ̖ͧۯןɕʱͧɦ̖̆ۯϤۯɕʱ͔ɦɊɊʱ̜̅ۯɕɦۯ
"-1+#'+#/*"#&*1+-,-+1"(&)*#'&*@2&("#'+#0;24.%.0#$&*(/%"'.0#"%#
ɦ̖ͧ͸ɦ͔ʱͧ˾̖֦ۯ ƛ͔ǻɂǻˏ̖ۯɕɦۯʇʱ̅ۯɕɦۯʒ͔ǻɕ̖ۯכƨ̅ʱϒɦ͔ͧʱ͸ǻ͸ۯŷ̖ˠʱ͸ɩɊ̅ʱɊǻۯɕɦۯ
ǈǻˠɩ̅Ɋʱǻ֟ۯלƀɦ̖͋ͧʱ͸̖͔ʱ̖ۯÅ̅ͧ͸ʱ͸ΑɊʱ̖̅ǻˠۯƨŷǈל

U# �̅ɕ͔ɦǻ̅�ۯɦϼۯÅ̅͸ɦ͔ʱ̖͔͔�ۯ֏ۯɊʞʱ͸ɦɊ͸Α͔ɦۯ֛ל ۯלɕɦͧʱʒ̅ۯ͸͔̖ˠ̖ʒʱɊǻˠͧ�ۯל֜לʇۯלͧ
ʞ͸͸֭֭͋ͧןǻ̅ɕ͔ɦǻǻ̅ɦϼʱ̅͸ɦ͔ʱ̖͔ͧלɊ̖˾֭

U# �̅ɦϼۯכ ۯל� ۯל֛ͧ ʇۯל֜ל �ͧ͸͔̖ˠ̖ʒʱɊǻˠۯ ɕɦͧʱʒ̅ۯל �̅ɕ͔ɦǻۯ �̅ɦϼۯ Å̅͸ɦ͔ʱ̖͔ͧۯל
ʞ͸͸֭֭͋ͧןǻ̅ɕ͔ɦǻǻ̅ɦϼʱ̅͸ɦ͔ʱ̖͔ͧלɊ̖˾֭ǻͧ͸͔̖ˠ̖ʒʱɊǻˠֱɕɦͧʱʒ֭̅

U# �̅ʒΑˠ̖ۯɕɦۯ ˠ̖ͧۯƀʻ̖֤ͧۯל�ۯכԽԻԽՀ֥͋�ۯלˠʱɊǻɊʱ̜̅ۯɕɦۯ ˠǻۯŷʱ͔Ǽ˾ʱɕɦۯɕɦۯ
M"0%.V#+*#%"#"(1/"%&'"'8

U# �̅͸ǻ͔ɪͧۯל�ۯכ ֤ԼՆՅԼ֥ۯלĤǻ̅Αǻˠ͔͋ۯǼɊ͸ʱɊ̖ۯɕɦۯǻͧ͸͔̖ˠ̖ʒʻǻۯ ֛ɦɕۯל ͔ɦϒۯלϤۯ
Ɋ̖͔ לŁɂɦˠʱͧɊ̖ۯɕʱɊʱ̖̅ɦͧ_ۯל֜ל͔

U# �͔ǻʒ̖̅ۯכĤۯל�ۯלƀۯכלĤɦˏʱǻۯכÅۯכל�ۯלϤۯAɦɕ̖Ϥǻۯכƛۯלę֤ۯלԽԻԽԻ֥͔͑�ۯלΑɦ͸ʱ̖͋ۯ
'+#%"#2"-("#W/"*(<.#N.--+%)*8

U# �͔͔̖Ϥ̖ۯכƍۯ֤ל ԽԻԽԻ֥ͧ�ۯל͸͔̖ˠ̖ʒʻǻۯ͋כ ͧʱɊ̖ˠ̖ʒʻǻۯϤɣۯ ۯןɦˠɦ˾ɦ̅͸̖ͧۯɊΑǻ͸͔̖ۯ̖ͧ
/*# +*5.G/+# +*+-3H1&(.# '+# %"# &*1+-,-+1"(&)*# "01-.%)3&("8#
9'&1.-&"%#X&+-8

U# �ͧǻ˾ɂˠɦǻۯĬǻɊʱ̖̅ǻˠ֤ۯלԽԻԼՃ֥ۯלI̜ɕʱʒ̖ۯŁ͔ʒǼ̅ʱɊ̖ۯɕɦۯˠǻۯ_Ɋ̖̖̅˾ʻǻۯ
ƍ̖Ɋʱǻˠۯ ɕɦۯ ˠ̖ͧۯ I̖̖̅Ɋʱ˾ʱɦ̅͸̖ͧۯכ I͔ɦǻ͸ʱϒʱɕǻɕۯ ɦۯ Å̖̅̅ϒǻɊʱ̜̅ۯל
ƀɦʒʱͧ͸͔̖ۯŁʇʱɊʱǻˠۯƍΑ͋ˠɦ˾ɦ̅͸̖ۯՅՆՆۯלžΑʱ͸̖ۯכ_ɊΑǻɕ̖ ל͔

U# AǻɊΑʱˠʱ˾ǻۯƀ̖˾̖ۯכĤۯ֤ל_ۯל ԽԻԽՃ֥ۯלTʱͧɦ̖̆ۯɕɦۯΑ̅͋ۯ ͔̖ɕΑɊ͸̖ۯɦɕʱ͸̖͔ʱǻˠۯ
&%/01-"'.# (.*# 1H(*&("0# "*@%.3"0# ,"-"# %"# ,-+0+-$"(&)*# '+# %"#
2+'&(&*"# "*(+01-"%=# ,%"*1"0# 2+'&(&*"%+0# ># %"0# (+-+2.*&"0#
"*'&*"0#+(/"1.-&"*"0#+*#N/+*("8

U# Aǻ͔͔ʱ̖̅Αɦϒ̖ۯIǻ͔͔ɦ̖̆ۯכďۯל ۯל_ ֤ԽԻԽՃ֥ۯל ŷ͔̖͋Αɦͧ͸ǻۯɕɦۯ ʱɕɦ̅͸ʱɕǻɕۯ
$&0/"%# '+# (<.(.%"1+0# "-1+0"*"%+0# (.*# <&+-4"0# "-.2@1&("0#
֦ƛ͔ǻɂǻˏ̖ۯ ɕɦۯ ʱ̅͸ɦʒ͔ǻɊʱ̜̅ۯ ɊΑ͔͔ʱɊΑˠǻ͔ۯ ɕɦۯ ʒ͔ǻɕ̖ۯכ ƨ̅ʱϒɦ͔ͧʱɕǻɕۯ
ƛɪɊ̅ʱɊǻۯɕɦˠۯĬ̖͔͸ɦ֟ۯלƀɦ̖͋ͧʱ͸̖͔ʱ̖ۯTʱʒʱ͸ǻˠۯƨƛĬל

U# Aɦͧ͸ۯכĊ֤ۯל_ɕ֤ۯל֥לԽԻԼՄ֥ۯלI̖ˠ̖Α͔ۯɕɦͧʱʒ̅ۯןƛʞɦ̖͔ʱɦͧۯǻ̅ɕۯǻ͋͋ˠʱɊǻ͸ʱ̖̅ͧۯ
֤Խۯؖלɦɕۯל֜לǋ̖̖ɕʞɦǻɕۯŷΑɂˠʱͧʞʱ̅ʒל

U# A͔ǻϒ̖ۯכ Tۯל Ĭۯל ֤ԽԻԽԽ֥ۯל �̅Ǽˠʱͧʱͧۯ ɕɦۯ ˠǻۯ ʱ̅͸ɦʒ͔ǻɊʱ̜̅ۯ ɕɦˠۯ ɕʱͧɦ̖̆ۯ
ɦ̅ۯɦˠͧۯɦ̖̅ۯɕɦۯˠǻͧۯĤʱŷϤ˾ɦͧۯɕɦۯˠǻۯǰ̖̅ǻۯՆۯɕɦˠۯTĤۯɕɦۯžΑʱ͸̖ۯֱۯ
9(/"'.-#G/+#3+*+-"*#,-.'/(1.0#(.*#$"%.-#"3-+3"'.#,"-"#0/#
ɦϟ̖͔͋͸ǻɊʱ̜̅ۯל ÅĬ�_ĬÅŁۯכՁ֤Լ֥ۯכ ՄԼ־ՄՅۯל ʞ͸͸֭֭͋ͧןɕ̖ʱ͔̖לʒ֭ԼԻלԽՆԼՃՃ֭
ʱ̅ʒɦ̅ʱ̖לϒՁʱԼלԿՅՁԿ
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U# A͔ǻϒ̖ۯžΑʱ̅͸Ǽͧۯכ Ċۯל ۯל� ֤ԽԻԽՃ֥ۯל Tɦͧǻ͔͔̖ˠˠ̖ۯ ɕɦۯ ˠǻۯ ʱɕɦ̅͸ʱɕǻɕۯ ϒʱͧΑǻˠۯ ͋ǻ͔ǻۯ
͔̖͋ɕΑɊ͸̖ͧۯ ̖ͧͧ͸ɦ̅ʱɂˠɦͧۯן Ɋǻ̖ͧۯ ɕɦۯ ɦͧ͸Αɕʱ̖ۯכ ˾ǻ͔Ɋǻۯ ۯ׍Ĥʱ͔ǻɊˠɦ׌ Ɋ̖˾̖ۯ
"%1+-*"1&$"#0"%/'"4%+#"%#":I("-8

U# A͔ʱɦϒǻۯƍʱˠϒǻۯל�ۯכĤ֤ۯלԽԻԼՁ֥͔�ۯל˗ʞɪל
U# A͔̖ϖ̅ۯכƛ֤ۯלԽԻԻՅ֥ۯלTɦͧʱʒ̅ۯ͸ʞʱ̅˗ʱ̅ʒۯל¡ǻ͔ϒǻ͔ɕۯAΑͧʱ̅ɦͧͧۯƀɦϒʱɦϖۯכՅՃ֤Ճ֥ۯכ

ՅՀֽՆԽל
U# IǼ˾ǻ͔ǻۯ_ɊΑǻ͸̖͔ʱǻ̅ǻۯɕɦˠۯęʱɂ͔̖ۯל֛ͧۯלʇ֘ۯל֜לžΑɪۯɦͧۯΑ̅ۯɊ̜ɕʱʒ̖ۯÅƍAĬ֕ۯʞ͸͸֭֭͋ͧן

ϖϖϖלɊɦˠʱɂ͔̖͔̖לʒלɦɊ֭
U# Iǻ͔͔ʱˠˠ̖ۯכęۯל_ۯלŷ֤ۯלԽԻԽՁ֥ۯלęǻͧۯɦ˾Ǽ̅͸ʱɊǻͧ͋ۯʱɊ̖ˠ̜ʒʱɊǻۯɕɦۯˠǻۯ͸ʱ̖͋ʒ͔ǻʇʻǻۯϤۯˠǻۯ

Ɋǻˠʱʒ͔ǻʇʻǻۯל_ͧ͋ǻɊʱ̖ۯTʱͧɦ̖֤̆ۯכՃ֥ۯכԿՆֽՀԿל
U# Iǻͧǻ̖̅ϒǻۯǰΑ͔ʱ͸ǻۯכĊۯלɕɦۯˠ̖ͧۯל�ۯϤۯ�ʱǻˠˠ̖ͧۯŷɦ̆ǻۯל�ۯכĊ֤ۯלԽԻԼԿ֥ۯל_ͧ͸͔ǻ͸ɦʒʱǻͧۯ

(.2+-(&"%+0#,"-"#%"#$+*1"#'+#,-.'/(1.0#2"-("#,-.,&"#E/,+-2"6&#+*#
+%#%.("%#M+3"2"6&#M"%%#'+#%.0#F*'+0#'+#%"#(&/'"'#'+#F24"1.#,+-;.'.#
ԽԻԼԽֽԽԻԼԿ֦ۯ ƛɦͧʱͧۯɕɦۯʒ͔ǻɕ̖ۯכƨ̅ʱϒɦ͔ͧʱɕǻɕۯ_ͧ͸ǻ͸ǻˠۯɕɦۯA̖ˠʻϒǻ͔֟ۯלƀɦ̖͋ͧʱ͸̖͔ʱ̖ۯ
ƨ_Aל

U# I̖̖͋ɦ ۯ֤ל�ۯכ͔ ԽԻԼՀ֥ۯל�ɂ̖Α͸ۯʇǻɊɦۯןƛʞɦۯɦͧͧɦ̅͸ʱǻˠ̖ͧۯ ʇɦۯ ̅͸ɦ͔ǻɊ͸ʱ̖̅ۯɕɦͧʱʒ֤̅ۯ Հۯؖל
ɦɕۯל֜לǋʱˠɦϤל

U# I̖͔͔ɦǻۯIǻ͔͔ɦ͔ǻۯכƍۯלIۯל ֤ԽԻԼՆ֥ۯלI͔ɦǻɊʱ̜̅ۯɕɦۯ ˠǻۯ ʱɕɦ̅͸ʱɕǻɕۯ ϒʱͧΑǻˠۯ ɕɦۯ ˠǻۯ
("2,"?"#'+#-+"(1&$"(&)*#'+#2+2.-&"0#'+%#,"1-&2.*&.#(/%1/-"%#'+#%.0#
ɂǻ͔͔ʱ̖ͧۯ_ˠۯǈǻɕ̖ۯϤۯƍǻ̅ۯƀ̖͑ΑɦۯɕɦۯˠǻۯɊʱΑɕǻɕۯɕɦۯIΑɦ̅Ɋǻל

U# TɦۯĊɦͧΘ֤ͧۯל�ۯל�ۯל_ۯכԽԻԽԿ֥ۯלęǻۯʱ˾̖͔͋͸ǻ̅Ɋʱǻۯɕɦۯˠǻ͔ۯɦ͸ʻɊΑˠǻۯɦ̅ۯɦˠۯɕʱͧɦ̖̆ۯ
ɦɕʱ͸̖͔ʱǻˠۯל_ͧ͋ǻɊʱ̖ۯTʱͧɦ̖֤̆ۯכԼ֥ۯכԽԿֽԽՆל

U# TɦۯĤʱʒΑɦˠۯכ Ċۯל ֤ԽԻԽՀۯכԿۯɕɦۯɕʱɊʱɦ˾ɂ͔ɦ֜ۯל Åɕɦ̅͸ʱɕǻɕۯɕɦۯ˾ǻ͔Ɋǻ͑ۯןΑɪۯɦͧۯכ
ɦˠɦ˾ɦ̅͸̖ͧۯϤۯՁۯɦˏɦ˾͋ˠ̖ͧۯלT̖̖ʇʱ̅ɕɦ͔ۯAˠ̖ʒۯלʞ͸͸֭֭͋ͧןϖϖϖלɕ̖̖ʇʱ̅ɕɦ ֭˾Ɋ̖ל͔
ɦ֭ͧɂˠ̖ʒ֭ʱɕɦ̅͸ʱɕǻɕֱɕɦֱ˾ǻ͔Ɋǻ

U# TɦʞΑɕۯכęۯלƍۯלÅۯלϤۯ�˗ˠۯל�ۯכĤۯ֤ל ԽԻԽԼ֥ۯלTʱͧɦ̖̆ۯɦɕʱ͸̖͔ʱǻˠۯלĤǻ̅ΑǻˠۯɕɦۯɊ̖̅Ɋɦ͋͸̖ͧۯ
4@0&(.08

U# Tɦˠۯƀ̖ͧǻ͔ʱ̖ۯƀɦͧ͸͔ɦ̖͋ۯA̖ǻɕǻۯכĤۯ֤ל ԽԻԼՀ֥͔�ۯלǻ͋ʞʱɊۯɕɦͧʱʒ̅͋ۯ ͔̖ɕΑɊ͸ʱ̖̅ۯǻͧۯǻۯ
ͧʱʒ̅ۯלƍʱʒ̅ۯƍϤͧ͸ɦ˾ͧۯƍ͸ΑɕʱɦͧۯכՀԽ֤Խ֭Կ֥ۯכԿԻՅֽԿԽՆۯלʞ͸͸֭֭͋ͧןɕ̖ʱ͔̖לʒ֭ԼԻלԼԽՃՆՄ֭
ԻՄלԽֽԿלՀԽלԽԻԼՀלͧͧͧ

U# T̖͋͋ˠɦ͔ۯęęI֤ۯלԽԻԽԿ֥ۯלA͔ǻ̅ɕʱ̅ʒۯל_ˠ͋ۯǻ̖ͧۯǻ͋ۯǻ̖ͧ͋ۯǻ͔ǻۯɊ̖̅ͧ͸͔Αʱ͔ۯ˾ǻ͔Ɋǻͧۯ
ʱ̖̅ˠϒʱɕǻɂˠɦͧۯ ֦ęʱɂ͔̖ۯ ɦˠɦɊ͸͔̜̅ʱɊ̖֟ۯל ʞ͸͸֭֭͋ͧןϖϖϖלʇ͔̖˾ɕ̖͋͋ˠɦ͔לɊ̖˾֭
͔ɦ̖ͧΑ͔Ɋɦ֭ͧɦɂ̖̖˗֭ͧɦɂ̖̖˗ɂ͔ǻ̅ɕʱ̅ʒ͋לɕʇ

U# T̖͔̅ɦˠˠɦͧۯכƍۯלϤۯƛɦ̅ǻۯכT֤ۯלԽԻԼԼ֥ۯל_ˠۯʱ̅Ɋ̖̅ͧɊʱɦ̅͸ɦۯɊ̖ˠɦɊ͸ʱϒ̖ۯɦ̅ۯˠǻۯʱ˾ǻʒɦ̅ۯ
ɕɦ˾ۯ ǻ͔Ɋǻ̅�ۯלǻʒ͔ǻ˾ǻͧۯןƀΑ˾ɂ̖ͧۯϤۯƍɦ̅͸ʱɕ̖ͧۯɕɦɣۯ ǻۯI̖˾Α̅ʱɊǻɊʱ̜̅ۯכԼԻ֤ԼՆ֥ۯכ
ՅՆֽԼԻՄל

U# _̖̅Αʒʞۯƍ̖ʇ͸ϖǻ͔ɦۯ�˾ɂ¡ۯ֤ל ԽԻԼՃ֥ۯלT̖ ۯ͸͋̅׉ ǻ̅ʱɊۯןĤ̖ɂʱˠɦۯɕɦϒɦˠ̖͋ɦ͔ͧ׉ ۯʒΑʱɕɦۯ
͸̖ۯ͸ʞɦۯʒǻˠǻϟϤ֤ۯԼՃۯؖלɦɕۯל֜ל_̖̅Αʒʞۯƍ̖ʇ͸ϖǻ͔ɦל
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U# _ͧ͋ʻ̅ۯIǻ͔͔ɦ͔ǻۯכƀۯלǈ֤ۯלԽԻԽԻ֥ۯל�ɦͧ͸ʱ̜̅ۯɕɦ͋ۯɦ͔̖ͧ̅ǻˠۯɂ͔ǻ̅ɕʱ̅ʒۯɦ̖̅ͧۯɊʱǻˠۯ
2+'&"#,"-"#+%+$"-#+%#,.0&(&.*"2&+*1.#'+#/*#'&0+?"'.-#3-@5&(.#+*#+%#
Ɋ̖̅͸ɦϟ͸̖͔ۯ ʱ̖ɂǻ˾ɂɦ̖֦̆ۯ ƛɦͧʱͧۯɕɦۯʒ͔ǻɕ̖ۯכ_ͧɊΑɦˠǻۯƍΑ͋ɦ͔ʱ̖͔ۯŷ̖ˠʱ͸ɪɊ̅ʱɊǻۯɕɦۯ
Iʞʱ˾ɂ̖͔ǻϼ̖֟ۯלƀɦ̖͋ͧʱ͸̖͔ʱ̖ۯ_ƍŷŁI¡ל

U# �ǻϒʱˠǻ̅ɦͧۯŷǻ̅ɕ̖ۯכÅ֤ۯל�ۯלԽԻԼՅ֥ۯלTɦͧʱʒ̅ۯƛʞʱ̅˗ʱ̅ʒۯǻ͋ˠʱɊǻɕ̖ۯǻˠۯɕɦͧǻ͔͔̖ˠˠ̖ۯ
'+#%"#2"-("R(&/'"'#>#,-.'/(1.0#3-@5&(.0#'+%#N"*1)*#E"*#J+-*"*'.8

U# �͔ɦɦ̅ɦۯכę֤ۯלԼՆՄՃ֥ۯלƀɦˠǻɊʱ̖̅ɦͧۯʞΑ˾ǻ̅ǻͧۯןΑ̅ۯɦ̅ʇ̖͑Αɦͧ͋ۯʱɊ̖ˠ̜ʒʱɊ̖ۯɕɦۯˠǻۯ
"01-.%.3;"8#9'&(&.*+0#P-"*.8

U# �͔ɦɦ̅ɦۯכęۯ֤ל ԽԻԼՅ֥ۯלƀɦˠǻɊʱ̖̅ɦͧۯʞΑ˾ǻ̅ǻͧןɣۯ ǻۯǻͧ͸͔̖ˠ̖ʒʻǻۯϤɣۯ ǻ͋ۯ ͧʱɊ̖ˠ̖ʒʻǻۯɕɦˠۯ
(.2,-.2&0.8#9'&(&.*+0#P-"*.8

U# �Αϼ˾Ǽ̅ۯכĤ֤ۯלԽԻԼԼ֥ۯלƛɦ̖͔ʻǻۯϤ͔͋ۯǼɊ͸ʱɊǻۯɕɦˠۯɊ̖ˠ̖͔֤ۯԼۯؖלɦɕۯל֜לƨ̅ʱϒɦ͔ͧʱɕǻɕۯɕɦۯ
N/+*("8

U# ¡Αɂɦ Αɂɦ¡ۯכלAۯכ͔ Αɂɦ¡ۯϤۯלęۯכ͔ ۯɕɦۯʇʱʒΑ͔ǻۯˠǻۯɕɦۯ͸͔̖ˠ̖ʒʻǻͧ�ۯלԽԻԻԿ֥֤ۯל�ۯלĤۯכ͔
ǻͧ͋ɦɊ͸̖ͧۯןΑ̅ǻ̅ۯ Αɦϒǻɦۯ ̅͸ɦ͔͔͋ɦ͸ǻɊʱ̜̅ۯʒˠ̖ɂǻˠۯɕɦˠۯʞ̖͔̜ͧɊ̖̖͋ۯל�ŷÅۯ_ɕʱɊʱ̖̅ɦͧۯ
90,"?"8

U# Å̅͸ɦ͔̅ǻ͸ʱ̖̅ǻˠۯÅƍAĬۯ�ʒɦ̅ɊϤۯל֛ͧۯלʇ֘ۯל֜לžΑɪۯɦͧۯΑ̅ۯÅƍAĬ֕ۯʞ͸͸֭֭͋ͧןϖϖϖלʱͧɂֱ̅
ʱ̅͸ɦ͔̅ǻ͸ʱ̖̅ǻˠ͔̖לʒ֭ɦ֭ͧɊ̖̅͸ɦ̅͸֭͑ΑɦֱɦֱͧΑֱ̅ʱͧɂ֭̅ԼԻ

U# Å̅͸ɦ͔̅ǻ͸ʱ̖̅ǻˠۯŁ͔ʒǻ̅ʱϼǻ͸ʱ̖̅ۯ ʇ̖͔ۯƍ͸ǻ̅ɕǻ͔ɕʱϼǻ͸ʱ̖̅ۯל ֤ԽԻԼՄ֥ۯלAǻͧʱɊۯʞΑ˾ǻ̅ۯ
ɂ̖ɕϤۯ ˾ɦǻͧΑ͔ɦ˾ɦ̅͸ͧۯ ʇ̖͔ۯ ͸ɦɊʞ̖̅ˠ̖ʒʱɊǻˠۯ ɕɦͧʱʒ̅ۯ ۯִ ŷǻ͔͸ۯ Լۯנ A̖ɕϤۯ
˾ɦǻͧΑ͔ɦ˾ɦ̅͸ۯɕɦʇʱ̅ʱ͸ʱ̖̅ͧۯǻ̅ɕɣۯ ǻ̅ɕ˾ǻ͔˗֤ͧۯ Ĭ̖͔˾ǻۯÅƍŁۯĬ̖ۯלՄԽՁԻֽԼנԽԻԼՄ֥ۯל
ʞ͸͸֭֭͋ͧןϖϖϖלʱ̖͔̖ͧלʒ֭ͧ͸ǻ̅ɕǻ͔ɕ֭ՃՁԽՀՃלʞ͸˾ˠ

U# ĊǻɊ̖ɂͧۯכ Ċۯל ֤ԽԻԼՄ֥ۯל Ĥǻ̅ǻʒʱ̅ʒۯ ͸ʞɦۯ Ɋ͔ɦǻ͸ʱϒɦۯ ͔̖͋Ɋɦͧͧۯ ϖʱ͸ʞʱ̅ۯ ʒ͔ǻ͋ʞʱɊۯ
ɕɦͧʱʒ̅ۯʇʱ͔˾ͧۯ�ۯן ˠʱ͸ɦ͔ǻ͸Α͔ɦۯ ͔ɦϒʱɦϖۯלTʱǻˠɦɊ͸ʱɊۯכ Լ֤Խ֥ۯכ ԼՁՁ־ԼՄՅۯלʞ͸͸֭֭͋ͧןɕ̖ʱל
̖͔ʒ֭ԼԻלԿՆՆՅ֭ɕʱǻˠɦɊ͸ʱɊלԼՀՆԿԽԿԽՃלԻԻԻԼלԽԻՅ

U# Ċʱ˾ɪ̅ɦϼۯ ƀʻ̖ͧۯכ ŷۯל ֤ԽԻԽՀۯכ ԼՄۯ ɕɦۯ ˏΑ̅ʱ̖֜ۯל ęǻۯ ɦɊ̖̖̅˾ʻǻۯ ̅ǻ͔ǻ̅ˏǻۯ ۯ̖
Ɋ͔ɦǻ͸ʱϒǻۯ ɦɊΑǻ͸̖͔ʱǻ̅ǻۯל ęʱ̅˗ɦɕÅ̅ۯל ʞ͸͸֭֭͋ͧןϖϖϖלˠʱ̅˗ɦɕʱ̅לɊ̖˾֭͋Αˠͧɦ֭
ˠǻֱɦɊ̖̖̅˾ێIԿێ�Tǻֱ̅ǻ͔ǻ̅ˏǻֱֱ̖Ɋ͔ɦǻ͸ʱϒǻֱɦɊΑǻ͸̖͔ʱǻ̅ǻֱΑ͔ʱɦɦ֭

U# ĊΑ̅ʒۯכI֤ۯל�ۯלԽԻԼՄ֥ۯלĊΑ̅ʒۯ̖̅ۯǻͧ͸͔̖ˠ̖ʒϤ֤ۯƍۯלƀ̖ͧͧʱۯ֏ۯďۯלęɦ͔�ۯʱɊɦۯכ_ɕͧۯל֜ל
ƀ̖Α͸ˠɦɕʒɦל

U# ęۯכ�ƀۯל�ۯל_ۯלƀۯלŷ֤ۯלԼՆՅՆ֥ۯלÅ̅͸͔̖ɕΑɊɊʱ̜̅ۯǻۯˠǻͧۯɦ˾Ǽ̅͸ʱɊǻל
U# ęǻʱ̅ɦͧۯכŷ֤ۯלԽԻԼՃۯכ˾ǻ͔ϼ̖֜ۯלŷɦ͔̖ͧ̅ǻˠۯɂ͔ǻ̅ɕʱ̅ʒۯϤ̖ͧۯɊʱǻˠۯ˾ɦɕʱǻۯל ʱęʱʇɦAɦˠ͸ۯל

ʞ͸͸֭֭͋ͧןʱˠʱʇɦɂɦˠ͸לɊ̖˾֭͋ɦ͔̖ͧ̅ǻˠֱɂ͔ǻ̅ɕʱ̅ʒֱϤֱ̖ͧɊʱǻˠֱ˾ɦɕʱǻ֭ԽԻԼՃ֭ԻԿ
U# ęΑ͋͸̖̅ۯכ ۯל_ ֤ԽԻԼԼ֥ۯל �͔ǻ͋ʞʱɊۯ ɕɦͧʱʒ̅ۯ ͸ʞʱ̅˗ʱ̅ʒۯן AɦϤ̖̅ɕۯ ɂ͔ǻʱ̅ͧ͸̖͔˾ʱ̅ʒۯל

O-&*(+1.*#F-(<&1+(1/-"%#O-+008
U# ęΑ͋͸̖̅ۯל_ۯכ Ϥۯŷʞʱˠˠʱ͋ͧۯכ ĊۯלIۯל ֤ԽԻԼԽ֥͔�ۯלǻ͋ʞʱɊۯɕɦͧʱʒ̅ۯ ͸ʞʱ̅˗ʱ̅ʒۯןAɦϤ̖̅ɕۯ

4-"&*01.-2&*38#9'&1.-&"%#L/01"$.#L&%&8
U# Ĥǻ͔Ɋ̖ͧۯכ ۯל� ɕɦۯ ۯל� Ϥۯ ƀ̖ɕ͔ʱʒΑɦͧۯכ ƀۯל Ĥۯל ֤ԽԻԽԼ֥ۯל ƛɦ͔͔ʱ͸̖͔ʱǻˠۯ ɂ͔ǻ̅ɕۯ ˠ̖ϒɦۯ

ǻ̅͸ɦɊɦɕɦ̅͸ͧۯן ͸ʞɦۯ �ϼ̖͔ɦͧۯ ɂ͔ǻ̅ɕۯל ԽԻԽԼۯ ԼՃ͸ʞۯ Åɂɦ͔ʱǻ̅ۯ I̖̅ʇɦ͔ɦ̅Ɋɦۯ ۯ̖̅
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Å̅ʇ̖͔˾ǻ͸ʱ̖̅ۯ ƍϤͧ͸ɦ˾ͧۯ ǻ̅ɕۯ ƛɦɊʞ̖̅ˠ̖ʒʱɦͧۯ ֤IÅƍƛÅ֥ۯכ Լ־Մۯל ʞ͸͸֭֭͋ͧןɕ̖ʱל
̖͔ʒ֭ԼԻלԽԿՆԼՆ֭IÅƍƛÅՁԽԻՄԿלԽԻԽԼלՆՀՄՃԽՁל

U# Ĥɦɕʱ̅ǻۯכĤۯל֛ͧۯלʇͧ�ۯל֜ל͸͔̖Ɋ͔ɦǻ͸ʱϒǻۯלʞ͸͸֭֭͋ͧןǻͧ͸͔̖Ɋ͔ɦǻ͸ʱϒǻלɊ̖˾֭
U# ĤɦˠɊʞ̖͔ۯƀΑɦɕǻۯל�ۯכŷۯכלĤǼ͔͑ΑɦϼۯƍǼ̅Ɋʞɦϼۯל_ۯכTۯלIۯלϤۯ_ͧ͸͔ǻɕǻۯŷ̖͔͸ǻˠɦͧۯכ

ǈۯל Tۯל ֤ԽԻԽԼ֥ۯל ŷɦ͔̖ͧ̅ǻˠۯ ɂ͔ǻ̅ɕʱ̅ʒۯ Ϥۯ ͋ɦ͔̖ͧ̅ǻˠۯ ˾ǻ͔˗ɦ͸ʱ̅ʒۯן ͔̖͋Ɋɦ̖ͧͧۯ
(.2,%+2+*1"-&.0# (+*1-"'.0# +*# %"# 2"-("# ,+-0.*"%8# D<+# F*@</"(#
Ċ̖Α͔̅ǻˠۯכԽԼ֤Խ֥ۯכԼԻՀֽԼԽՆל

U# Ĥɦ̅ɕ̖ϼǻֱI̖ˠˠǻϼ̖ͧۯכĊۯ֤ל ԽԻԽՁ֥ۯלƛ͔ǻͧˠǻɊʱ̜̅ͧۯ ɦ˾ʱ̜͸ʱɊǻۯɊ̖˾̖˾ۯ ɪ͸̖ɕ̖͋ۯ ǻ͔ǻۯ
%"#3+*+-"(&)*#0&01+2@1&("#'+#%"#5.-2"8

U# Ĥʱ̅ʱͧ͸ɦ͔ʱ̖ۯɕɦۯIΑˠ͸Α͔ǻۯϤۯŷǻ͸͔ʱ˾̖̅ʱ̖֤ۯלԽԻԽԼ֥ۯלŷˠǻ̅ۯĬǻɊʱ̖̅ǻˠۯɕɦۯIΑˠ͸Α͔ǻۯן
&*'/01-&"0#(-+"1&$"0#>#2+2.-&"#0.(&"%8#MNYO8

U# Ĥʱ͔ǻ̅ɕǻۯA̖̅ʱˠˠǻۯכIۯלT֤ۯלԽԻԼԿ֥ۯלTʱͧɦ̖̆ۯɕɦۯ˾ǻ͔ɊǻۯϤ͋ۯǻɊ˗ǻʒʱ̅ʒۯǻ͋ˠʱɊǻɕ̖ۯ
ǻۯ ˠǻ׌ۯɊ̖Ɋǻɕǻۯכ׍ɕΑˠɊɦۯ͸͔ǻɕʱɊʱ̖̅ǻˠۯɦͧ˾ɦ͔ǻˠɕɦ̖̆͋ۯכǻ͔ǻ̖͔͋ۯ˾̖Ɋʱ̜̅ۯɕɦͧۯΑۯ
ʱɕɦ̅͸ʱɕǻɕۯɦ̅ۯΑ̅̅ۯΑɦϒ̖ۯɊ̖̅͸ɦϟ͸̖ۯɕɦۯ˾ɦ͔Ɋǻɕ̖֦ۯŷ͔̖ϤɦɊ͸̖ۯɕɦۯʒ͔ǻɕΑǻɊʱ̜̅ۯכ
ƨ̅ʱϒɦ͔ͧʱɕǻɕۯɕɦۯIΑɦ̅Ɋǻ֟ۯלƀɦ̖͋ͧʱ͸̖͔ʱ̖ۯɕɦۯˠǻۯƨ̅ʱϒɦ͔ͧʱɕǻɕۯɕɦۯIΑɦ̅Ɋǻל

U# Ĥ̖̅͸ɦ͔̖ۯכǘ֤ۯל¡ۯלԽԻԼՁ֥ۯל_ϟ͋ɦ͔ʱɦ̅ɊʱǻۯɕɦۯΑͧΑǻ͔ʱ̖͔͋ۯןʱ̅Ɋʱ͋ʱ̖ͧۯϤۯ˾ɪ͸̖ɕ̖ͧۯל
9%#"/1.-8

U# Ĥ̖̅͸̖Ϥǻۯכ ŷۯל ֤ԽԻԻԽ֥ۯל ƛʞɦۯ ɂ͔ǻ̅ɕۯ Ɋǻˠˠɦɕۯ Ϥ̖Αۯן ƛʞɦۯ Αˠ͸ʱ˾ǻ͸ɦۯ ͋ɦ͔̖ͧ̅ǻˠۯ
ɂ͔ǻ̅ɕʱ̅ʒۯʞǻ̅ɕɂ̖̖˗ۯ͸̖ۯ͸͔ǻ̅ͧʇ̖͔˾ۯǻ̅Ϥ̖̅ɦۯʱ̅͸̖ۯǻ̅ۯʱ̅ɕʱͧ͋ɦ̅ͧǻɂˠɦۯɂ͔ǻ̅ɕۯל
ŷɦ͔̖ͧ̅ǻˠۯA͔ǻ̅ɕʱ̅ʒۯŷ͔ɦͧͧל

U# Ĥ̖͔ɦ̖̅ۯIǻˠˠɦۯכ ƛۯל ۯל_ ֤ԽԻԽՃ֥ۯלTʱͧɦ̖̆ۯ ɕɦۯ Α̅ۯ ͔̖͋ɕΑɊ͸̖ۯ ɦɕʱ͸̖͔ʱǻˠۯ Ɋ̖˾̖ۯ
͔ɦɊΑ͔̖ͧۯɕʱɕǼɊ͸ʱɊ̖͋ۯǻ͔ǻۯ ˠǻۯɦ̅ͧɦ̆ǻ̅ϼǻۯɕɦˠۯǻɂɦɊɦɕǻ͔ʱ̖ۯǻ̅ۯʱ̖̆ͧۯɕɦۯՁֽՅۯ
"?.0#(.*#'&0%+6&"8

U# ĤΑ͔ɊʞʱɦۯכďۯלϤۯTʱ̖˾ɦɕɦۯכT֤ۯלԽԻԽԻ֥ۯל�Α̅ɕǻ˾ɦ̅͸ǻˠ̖ͧۯʇۯʒ͔ǻ͋ʞʱɊۯɕɦͧʱʒִ̅
+00+*1&"%#1..%0#5.-#+55+(1&$+#$&0/"%#0(&+*(+#(.22/*&("1&.*8#JFN9DE=#
Ձ֤Լ֥ۯכԼԽֽԽՁۯלʞ͸͸֭֭͋ͧןɕ̖ʱ͔̖לʒ֭ԼԻלԼԼԿՆ֭ʇǻɊɦ͸ֱͧԽԻԼՅֽԻԻՀՆ

U# ŷɪ͔ɦϼۯŁ͔͸ɦʒǻۯ֤ל�ۯכ ԽԻԼՆ֥ۯלĤǻ͔Ɋǻ͋ۯ ɦ͔̖ͧ̅ǻˠ͋ۯ ǻ͔ǻۯɕΑ˾˾ʱɦ͔ͧ�ۯלΑ̖͋ۯŷˠǻ̅ɦ͸ǻל
U# ŷ̖Αˠʱ̅ۯכ ƀۯל ֤ԽԻԼԼ֥ۯל ƛʞɦۯ ˠǻ̅ʒΑǻʒɦۯ ̖ʇۯ ʒ͔ǻ͋ʞʱɊۯ ɕɦͧʱʒ̅ۯן ۯ̅� ʱˠˠΑͧ͸͔ǻ͸ɦɕۯ

ʞǻ̅ɕɂ̖̖˗ۯʇ̖͔ۯΑ̅ɕɦ͔ͧ͸ǻ̅ɕʱ̅ʒۯʇΑ̅ɕǻ˾ɦ̅͸ǻˠۯɕɦͧʱʒ͔̅͋ۯʱ̅Ɋʱ͋ˠɦͧۯלƀ̖Ɋ˗̖͔͋͸ۯ
O/4%&0<+-08

U# ƀǻ˾̖ͧۯIǻ˾ǻɊʞ̖ۯ֤ל�ۯל�ۯכ ԽԻԽՃ֥ۯלTɦͧǻ͔͔̖ˠˠ̖ۯɕɦۯΑ̅͋ۯ ͔̖ɕΑɊ͸̖ۯɦɕʱ͸̖͔ʱǻˠۯɊ̖̅ۯ
1H(*&("0#2&*'5/%*+00#,"-"#+%#2"*+7.#'+#%"#"*0&+'"'#+*#+01/'&"*1+0#
/*&$+-0&1"-&.08

U# ƍǻˠʒǻɕ̖ۯ ƍǻ͔ϼ̖ͧǻۯכ Ċۯל ۯל� ֤ԽԻԽՁ֥ۯל ŷǻ͔Ǽ˾ɦ͸͔̖ͧۯ ͋ǻ͔ǻۯ ˠǻۯ Ɋ͔ɦǻɊʱ̜̅ۯ ɕɦۯ ˠǻۯ
ʱɕɦ̅͸ʱʇʱɊǻɊʱ̜̅ۯϒʱͧΑǻˠۯɕɦۯΑ̅ǻۯ˾ǻ͔Ɋǻۯ͸ɦ͔͔ʱ͸̖͔ʱǻˠۯןɊǻ̖ͧۯɕɦۯɦͧ͸Αɕʱ̖ۯÅɂǻ͔͔ǻֲ
_ɊΑǻɕ̖͔ۯ ֦ƛ͔ǻɂǻˏ̖ۯ ɕɦۯ ͸ʱ͸ΑˠǻɊʱ̜̅ۯכ ƨ̅ʱϒɦ͔ͧʱɕǻɕۯ ƛɪɊ̅ʱɊǻۯ ɕɦˠۯ Ĭ̖͔͸ɦ֟ۯל
ƀɦ̖͋ͧʱ͸̖͔ʱ̖ۯTʱʒʱ͸ǻˠۯƨƛĬל



!8A

U# ƍǻ̖͔ͧ͋͸ǻͧۯכ ۯל¡ ֤ԽԻԼՁ֥ۯל ęǻͧۯ ɕ̖Ɋɦۯ Ɋǻͧǻͧۯן Α̅ǻۯ ʒΑʻǻۯ ͋ǻ͔ǻۯ ɦ̅͸ɦ̅ɕɦ͔ۯ ˠǻۯ
+6,+-&+*(&"#</2"*"#+*#%"0#("0"0#"01-.%)3&("08#9'&1.-&"%#X&+-8

U# ƍɦ͔ϒʱɊʱ̖ۯĬǻɊʱ̖̅ǻˠۯɕɦۯTɦ͔ɦɊʞ̖ͧۯÅ̅͸ɦˠɦɊ͸Αǻˠɦͧۯל֛ͧۯלʇۯל֜לƀɦʒʱͧ͸͔̖ۯɕɦ̖ۯɂ͔ǻͧۯ
ɕɦۯɕɦ͔ɦɊʞ̖ۯɕɦۯǻΑ͸̖ ɦɊ֭לʒ̖ɂלɕɦ͔ɦɊʞ̖ͧʱ̅͸ɦˠɦɊ͸Αǻˠɦͧלϖϖϖ֭֭ןʞ͸͸͋ͧۯל͔

U# ƍ¡Å�ƛۯל� ֤ԽԻԽՁۯכ ԼՁۯ ɕɦۯ ˏΑˠʱ̖֜ۯל ֘IΑǼˠɦͧۯ ۯ̖̅ͧ ˠ̖ͧۯ ͔͋ʱ̅Ɋʱ͋ʱ̖ͧۯ ɕɦˠۯ ɕʱͧɦ̖̆ۯ
ʒ͔ǼʇʱɊ̖֕ۯʞ͸͸֭֭͋ͧןϖɦǻ͔ɦͧʞʱʇ͸ǻלɊ̖˾֭͑Αɦֱֱ̖ͧ̅ˠֱ̖͔ͧ͋ʱ̅Ɋʱ͋ʱֱ̖ͧɕɦˠֱɕʱͧɦֱ̖̅
ʒ͔ǻʇʱɊ̖֭

U# ƍ˗ǻʒʒͧۯכ ƍۯל ֤ԽԻԼՆ֥ۯל ƛʞɦۯ ͧɦ˾ʱ̖͸ʱɊͧۯ ̖ʇۯ ϒʱͧΑǻˠۯ ʱɕɦ̅͸ʱ͸Ϥۯל ƛʞɦۯ �˾ɦ͔ʱɊǻ̅ۯ
Ċ̖Α͔̅ǻˠۯ ̖ʇۯ ƍɦ˾ʱ̖͸ʱɊͧۯכ ԿՁ֤Կ֭Հ֥ۯכ ԿԽԼֽԿՀՁۯל ʞ͸͸֭֭͋ͧןɕ̖ʱ͔̖לʒ֭ԼԻלՁՅՀԻ֭
ǻˏͧԽԻԽԻԼԽՁՄ

U# ƍ̖ˠǼֱƍǻʒǻˠɪͧۯכĊۯלI֤ۯלԼՆՄԼ֥ۯלęǻۯʱ˾ǻʒɦ̅ۯϤۯɦˠۯʱ˾͋ǻɊ͸̖ͧ͋ۯʱɊֱ̖ϒʱͧΑǻˠۯלǰɦΑͧל
U# ƍ͸ǻ̅͸̖̅ۯכǋۯלĊۯכל_͸ϼɦˠۯכĤۯלĊۯל Ϥۯǋǻˠ˗ɦ ۯלĊۯלAۯכ͔ ֤ԽԻԼԻ֥ۯל�Α̅ɕǻ˾ɦ̅͸̖ͧۯɕɦۯ

˾ǻ͔˗ɦ͸ʱ̅ʒ֤ۯԼՀۯؖלɦɕۯל֜לĤɊ�͔ǻϖֱ¡ʱˠˠל
U# ƍΑǼ͔ɦϼ֤ۯל�ۯכԽԻԻՆۯכՃۯɕɦۯˏΑˠʱ̖֜֘ۯלžΑɪۯɦͧۯɦˠ͋ۯǻɊ˗ǻʒʱ̅ʒ֕ۯI̜ɕʱʒ̖ۯǈʱͧΑǻˠۯל

ʞ͸͸֭֭͋ןϖϖϖלɊ̖ɕʱʒ̖ϒʱͧΑǻˠלϖ̖͔ɕ͔͋ɦͧͧלɊ̖˾֭ԽԻԻՆ֭ԻՄ֭ԻՃ֭͑Αɦֱɦֱͧ
ɦˠ͋ǻɊ˗ǻʒʱ̅ʒ֭

U# ƛɦ̖ɕ̖͔ɦͧɊΑۯכ ÅۯלϤۯǈǻͧʱˠɦۯכǈۯל ֤ԽԻԼՁ֥ۯלęǻ̅ɕʱ̅ʒ͋ۯǻʒɦͧۯʇɦǻ͸Α͔ɦͧۯ͸̖ۯǻ͸͸͔ǻɊ͸ۯ
ɊΑͧ͸̖˾ɦ͔ͧۯל ŁϒʱɕʱΑͧۯ ƨ̅ʱϒɦ͔ͧʱ͸Ϥۯ �̅̅ǻˠͧۯכ _Ɋ̖̖̅˾ʱɊۯ ƍɊʱɦ̅Ɋɦͧۯ ƍɦ͔ʱɦͧۯכ
ԼՁ֤Խ֥ۯכԿՃԻֽԿՃԿל

U# ƛʱɦ͔̅ɦϤۯכ Aۯל ֤ԽԻԽԼ֥ۯל Tʱ̅Ǽ˾ʱɊǻۯ ɕɦۯ ˠ̖ͧۯ ǻͧ͋ɦɊ͸̖ͧۯ ǻͧ͸͔̖ˠ̜ʒʱɊ̖ͧۯן ǻ̅Ǽˠʱͧʱͧۯ
ʱ̅͸ɦʒ͔ǻˠۯɕɦۯˠǻۯɦͧ͸͔ΑɊ͸Α͔ǻۯɕɦۯˠǻۯɊǻ͔͸ǻ̅ۯǻ͸ǻˠۯל_ɕʱ͸̖͔ʱǻˠۯÅ̅ɕʱʒ̖ל

U# ƛ̖͔͔ɦɂˠǻ̅Ɋǻۯכ ۯל� ֤ԽԻԽԿ֥ۯל ƀɦˠɦϒǻ̅Ɋʱǻۯ ɕɦۯ ˠǻۯ ˾ǻ͔Ɋǻۯ ͋ɦ͔̖ͧ̅ǻˠۯ Ɋ̖˾̖ۯ
<+--"2&+*1"# '+# (.2/*&("(&)*# +2.1&.*"%8# N/"'+-*.0# '+%# N+*1-.# '+#
_ͧ͸Αɕʱ̖ͧۯɦ̅ۯTʱͧɦ̖̆ۯϤۯI̖˾Α̅ʱɊǻɊʱ̜̅ۯל_̅ͧǻϤ̖֤ͧۯכԼՅՅ֥ۯכՅՆֽՆՆל

U# ƛΑۯŁ͔ʱʒɦ̅ۯכƛΑۯĤǻ͔Ɋǻ֤ۯלԽԻԽՃ֥ۯלʞ͸͸֭֭͋ןϖϖϖל͸Α̖͔ʱʒɦ̅͸Α˾ǻ͔Ɋǻלˠǻ͸
U# ǋǻ̅ʒۯכƛۯלƛۯ֤ל ԽԻԼԿ֥̖̅�ۯל͸ͧۯǻ̅ɕۯʇˠΑɦ̅ɊϤۯןƛʞɦۯɦʇʇɦɊ͸̖ͧۯ ʇۯ͸Ϥ͋ɦʇǻɊɦۯʇǻ˾ʱˠʱǻ͔ʱ͸Ϥۯכ

",,-.,-&"1+*+00=#"*'#,+-0.*"%&1>#.*#-+"'+-#7/'32+*108
U# ǋɦʞ ۯל�ۯכ͔ ֤ԼՆՆԼ֥ۯלIǻ͔ˠۯ�Αͧ͸ǻϒۯ ĊΑ̅ʒۯן ͧΑۯ ϒʱɕǻۯכ ͧΑۯ ̖ɂ͔ǻۯכ ͧΑۯ ʱ̅ʇˠΑɦ̅Ɋʱǻۯל

9'&(&.*+0#O"&')08
U# ǋ̖̅ʒۯכǋ֤ۯלԼՆՆԽ֥ۯלŷ͔ʱ̅Ɋʱ͋ʱ̖ͧۯɕɦˠۯɕʱͧɦ̖̆ۯɦ̅ۯɊ̖ˠ̖ ל�ʱˠʱۯ�Αͧ͸ǻϒ̖ۯל͔
U# ǋΑ͔˾ǻ̅ۯכƀۯלƍۯלϤۯďǻ͸ϼۯכĊ֤ۯלԼՆՄՁ֥ۯלAɦϤ̖̅ɕۯʒ͔ǻ͋ʞʱɊͧۯןƛʞɦۯǻ͔Ɋʞʱ͸ɦɊ͸Α͔ɦ̖ۯʇۯ

ʱ̅ʇ̖͔˾ǻ͸ʱ̖̅ۯל�Åۯ�Ċ̖Α͔̅ǻˠۯכՃԿ֤ԼԻ֥ۯכՀԻֽՀՁל
U# ǘɪ͋ɦϼ̅�ۯɕ͔ǻɕɦۯל�ۯכǈ֤ۯלԽԻԼՃ֥͋�ۯלˠʱɊǻɊʱ̜̅ۯɕɦۯ͸ɪɊ̅ʱɊǻͧۯɕɦۯɕʱͧɦ̖̆ۯɦ̅ۯɦˠۯ

'+0"--.%%.#'+#/*#0&01+2"#'+#&2"3+*#3%.4"%#>#/*"#3/;"#'+#2"1+-&"%+0#>#
,-.(+0.0#'+#%"#5&4-"#'+#"%,"("#1.2"*'.#(.2.#4"0+#"#%"#(.2/*&'"'#'+#
ŷΑˠʱ̅ʒΑʻۯƍǻ̅ۯŷǻɂˠ̖ۯɦ̅ɣۯ ǻ͋ۯ ͔̖ϒʱ̅ɊʱǻۯɕɦۯIʞʱ˾ɂ̖͔ǻϼ̖֤ۯ ƛɦͧʱͧۯɕɦɣۯ ʱɊɦ̅Ɋʱǻ͸Α͔ǻۯכ
ƨ̅ʱϒɦ͔ͧʱɕǻɕۯɕɦۯˠǻͧۯ�˾ɪ͔ʱɊǻͧ֜ۯלƀɦ̖͋ͧʱ͸̖͔ʱ̖ۯƨTęל�



"(,60-



!?!

�Ĭ_ǒŁېԝֽېĤǻ̵͙ʒϝېȶɇېγǻˁʒȶǻȫʒ˽˦ې
ȶɇˁ̬ې͹ȣˁʒȫ˷ې˷ȣʰɇ͙ʒγ˷ې
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�Ĭ_ǒŁېԞֽېĤǻ̵͙ʒϝېȶɇېγǻˁʒȶǻȫʒ˽˦ې
ȶɇˁ̬ې͹ȣˁʒȫ˷ې˷ȣʰɇ͙ʒγ˷
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�Ĭ_ǒŁېԠֽېĤǻ̵͙ʒϝېȶɇېγǻˁʒȶǻȫʒ˽˦ې
ɇȶʒ͙˷̵ʒǻˁېυېȫ˷˟Ͳ˦ʒȫǻȫʒ˷˦ǻˁ
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�Ĭ_ǒŁېԡֽېĤǻ̵͙ʒϝېȶɇېγǻˁʒȶǻȫʒ˽˦ې
ȫ˷˦ȫɇ̬͙Ͳǻˁېǻ̵͈͙˷ˁ˽ɳʒȫǻ
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�Ĭ_ǒŁېԡֽېĤǻ̵͙ʒϝېȶɇېγǻˁʒȶǻȫʒ˽˦ې
ȫ˷˦ȫɇ̬͙Ͳǻˁېǻ̵͈͙˷ˁ˽ɳʒȫǻ
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�Ĭ_ǒŁېԢֽېĤǻ̵͙ʒϝېȶɇېγǻˁʒȶǻȫʒ˽˦ې
ȫ˷˦ȫɇ̬͙Ͳǻˁېǻ̵͈͙˷ˁ˽ɳʒȫǻ
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�Ĭ_ǒŁېԤֽېĤǻ̵͙ʒϝېȶɇېγǻˁʒȶǻȫʒ˽˦͈ېɇ˟ʒ˽͙ʒȫǻ
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�Ĭ_ǒŁېԥֽ ɇ˟ʒ˽͙ʒȫǻ͈ې˦˽γǻˁʒȶǻȫʒېȶɇېĤǻ̵͙ʒϝې


