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ghhij kl mnoillmp mqmrs rtuihun vlluhrl rtvr wxyuh zuhrvmx xvrwhvq zixymrmixl {
m| rtuhu vhu vr quvlr rthuu vqruhxvrm}ul rtux u}uhs xix~y mzrvrihmvq li zmvq ztimzu
�m}ul hmlu ri v xix~hvrmixvq ztimzu |wxzrmix { m �u �{ rtuhu u� mlr ohi� qul lwzt rtvr
rtu li zmvq ztimzu ml xir hvrmixvq � g hhij kl rtuihun zvx p u luux mx rtu zixru�r
�� � ��� �� ����� ������� ����� ��� ���������� ������� ������ ������� ��� ������ ���������
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i| �ixyihzur kl �ovhvyi�� jtmzt yunixlrhvrul rtvr rtu nv� ihmrs hwqu nvs
hulwqr mx rtu li zmurs ohu|uhhmx� g i}uh � { � i}uh � vxy � i}uh g � ghhij kl
rtuihun ltij l rtvr lwzt �ovhvyi�ul� zvxxir p u v}imyuy j mrt ��� xix~
ymzrvrihmvq }irmx� n urtiy � �r ml rtu �uxuhvq |ihn i| ghhij kl rtuihun { jtmzt
zvx p u voo qmuy ri �uxuhvq lztun ul |ih v��hu�vrmx� mxym} mywvq hvrmixvq ztimzul {
rtvr nvyu mr li mnoihrvxr mx uzixin mz rtuihs�

	ih zuhrvmx }irmx� nurtiyl { rtu li zmvq ztimzu nvs puzin u ztvirmz vl rtu
xwnpuh i| vqruhxvrm}ul mxzhuvlul � 
 z�vh}us �¨
��� voo uvhl ri tv}u puux
rtu �hlr ri ltij rtvr |ih u}uhs vlsnnurhmz huqvrmix � ix v �xmru lur i|
zvxymyvrul rtuhu ml v lrhmzr~ohu|uhuxzul �qmxuvh ihyuhl { xi rmul� }iruh ohi� qu
rtvr tvl rtu huqvrmix � vl mrl lrhmzr lmnoqu n v�ihmrs huqvrmix � �tml mnoqmul
rtvr ju zvxxir yuywzu rtu li zmurs kl ztimzu p urjuux rji zvxymyvrul u}ux m|
ju �xij rtu li zmurs kl ztimzu p urjuux u}uhs irtuh ovmh i| zvxymyvrul � �vvhm
�¨
�
� ohi}uy rtvr rtu o qwhvqmrs nurtiy �m}ul hmlu ri ����� ztimzu |wxzrmix
|ih lw� zmuxrqs qvh�u li zmurmul � �tml mnoqmul rtvr �xij mx� rtu iwrzinu i| rtu
o qwhvqmrs ztimzu |ih lu}uhvq u�vnoqul { jtuhu uvzt u�vnoqu zixlmlrl i| v lur �
i| vqruhxvrm}ul vxy rtu ztilux uqun uxr � �� � |ih � { zvxxir ruvzt wl vxsrtmx�
vpiwr rtu iwrzinu |ih v lur i| vqruhxvrm}ul jtmzt ml xir vnix� rtu u�vnoqul
ju tv}u vqhuvys luux �

�x rtml ovo uh ju lrhux�rtux rtu zixymrmix rtvr rtu li zmvq ztimzu |wxzrmix
ml xir ymzrvrihmvq vxy yunvxy �mx v ruztxmzvq luxlu rtvr j mqq p u u�oqvmxuy
qvruh� rtvr rtu o ijuh i| mxym} mywvql p u lnvqq � g l v hulw qr ju j mqq iprvmx v
nwzt lrhix�uh zixzqwlmix hu�vhy mx� rtu hulwqrmx� ztimzu |wxzrmixl �

�u j mqq vqjvsl hu|uh ri rtu xwnpuh i| vqruhxvrm}ul vl � vxy rtu xwnpuh
i| mxym} mywvql mx rtu li zmurs vl � � �x rtu �hlr zvlu zixlmyuhuy mx �uzrmix �
rtu li zmvq ztimzu |wxzrmix ml vx vlsnnurhmz huqvrmix � �  �� ! " � # " $ $ $ " �% �
ix ovmhl i| vqruhxvrm}ul jtmzt yuo uxy ix rtu ohu|uhuxzu huqvrmixl �& i| rtu
mxym} mywvql mx rtu li zmurs� �u j mqq vqli vllwnu rtvr rtu li zmvq ztimzu |wxz~
rmix ml xuwrhvq vxy nixirixu � �u iprvmx rtu hulwqr rtvr u}uhs vlsnnurhmz
huqvrmix ml mx rtu hvx�u i| rtu li zmvq ztimzu |wxzrmix � �tml ml ohuzmluqs rtu
hulwqr i| 
 z�vh}us kl rtuihun |ih rtu nv� ihmrs hwqu �

� m}ux v lur ' i| � vqruhxvrm}ul { v ztimzu |wxzrmix � ml v nvoo mx� jtmzt
vllm�xl ri xixunors lwplurl � i| ' vx uqunuxr � �� � i| � � g ��()*��+ ztimzu
|wxzrmix ml ixu |ih jtmzt rtuhu ml v qmxuvh ihyuhmx� ix rtu vqruhxvrm}ul lwzt
rtvr � �� � ml rtu nv� mnvq uqun uxr i| � vzzihy mx� ri rtvr ihyuhmx� �

�x rtu luzixy nihu �uxuhvq zvlu zixlmyuhuy mx �uzrmix , rtu li zmvq ztimzu
|wxzrmix ml v ztimzu |wxzrmix � �  �� ! " � # " $ $ $ " �% � ix rtu lur i| vqruhxv~
rm}ul � -ur �. �� � p u rtu �hvrmixvq� ztimzu i| rtu / ~rt mxym} mywvq |ih rtu lur � �
�x irtuh jihyl { �. �� � ml rtu n v�mn vq uqunuxr i| � vzzihy mx� ri rtu ihyuh
huqvrmix �. � �u vllwnu v lrhix� |ih i| rtu �xyuouxyuxzu i| �hhuqu}vxr g q~
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ruhxvrm}ul rtvr ju zvqq ��xyuo uxyuxr i| �u� uzruy g qruhxvrm}ul ���g �� � �tml
zixymrmix vlluhrl rtvr � �� � yuouxyl ix rtu mxym} mywvq ztimzul |ih rtu lur � {
m �u �{ rtvr � �� � ml v |wxzrmix i| � ! �� � { �# �� � { $ $ $ " �% �� � � �u vqli hu�wmhu rtvr
rtu li zmvq ztimzu |wxzrmix ml xuwrhvq vxy nixirixu � �x rtml zvlu rtu hulwqr
ju vhu luu� mx� ml rtvr vqq o illmp qu ztimzu |wxzrmixl vhu j mrtmx rtu hvx�u i|
rtu li zmvq ztimzu |wxzrmix � � huzmluqs rtu hulwqr i| �vvhm |ih rtu o qwhvqmrs hwqu �

�inu }irmx� nurtiyl { lwzt vl rtu �ihyv hwqu { rtu v��hu�vruy li zmvq
ztimzu �m}ux v lur � i| vqruhxvrm}ul yuo uxyl ix rtu vzrwvq ohu|uhuxzul i| rtu
mxym} mywvql ix � vxy xir ix qs ix rtumh ztimzul |ih � � �x rtu �ihyv hwqu uvzt
mxym} mywvq hvx� l rtu uqunuxrl i| � ps rtu xwnpuhl ¨ " 0 " $ $ $ " �� � vxy � �� � ml
rtu uqunuxr |ih jtmzt rtu lwn i| rtu mxym}mywvq hvx� mx�l ml n mxmnvq � � tux
ju vqqij lwzt v yuo uxyuxzu rtuhu vhu li zmvq ztimzu |wxzrmixl pvluy ix rtu
�ixyihzur j mxxuhl vnix� ovmhl jtmzt �m}u hmlu ri zqvllul i| ztimzu |wxzrmixl
jtilu lm�u ml ixqs u�o ixuxrmvq mx v �wvyhvrmz |wxzrmix mx � { nwzt lnvqquh
rtvx rtu xwnpuh i| vqq ztimzu |wxzrmixl jtmzt ml yiwpqu u�oixuxrmvq mx � � �r
|i qqij l |hin iwh hulwqrl rtvr xi ln vqquh zqvll i| ztimzu |wxzrmixl ml o illmp qu �
	ih rtu �ihyv hwqu rtu lm�u i| rtu zqvll i| li zmvq ztimzu rtvr vhmlu ml � �� � � �

�tu xirmix i| rtu �oijuh� i| vx mxym} mywvq j mrt mx v li zmvq ztimzu |wxzrmix
ml pvluy ix rtu �	�
 +�� ��+� � |hin �vnu rtuihs� �u hu�wmhu rtvr rtu o ijuh
i| mxym} mywvql p u lnvqq jtmzt ml vwrinvrmzvqqs rtu zvlu jtux rtu xwnpuh i|
mxym} mywvql ml qvh�u vxy vqq mxym} mywvql tv}u rtu lvn u oijuh � �u yu�xu v li~
zmvq ztimzu |wxzrmix vl � ��
 +� ��*��� *�� m| mr ml mx}vhmvxr wxyuh v rhvxlmrm}u
�hiwo i| o uhnwrvrmixl i| rtu mxym} mywvql �! 	ih u�vnoqu { vx uquzrihvq }irmx�
lslrun lwzt vl rtvr mx rtu � �� � mx jtmzt vqq lrvrul tv}u rtu lvnu xwnpuh i|
}iruhl vxy rtu lvn u xwnpuh i| uquzrihvq }irul ml juv� qs vxixsniwl pwr xir
vxixsniwl � 	ih juv� qs vxixsniwl li zmvq ztimzu |wxzrmixl rtu oijuh i| u}~
uhs mxym} mywvq ml myuxrmzvq � gxirtuh zvlu jtuhu rtu o ijuh i| u}uhs mxym} mywvq
ml lnvqq ml jtux rtu mxym}mywvql vhu zqvllm�uy ps �rso ul� { rji mxym} mywvql i|
rtu lvnu rsou vhu mxymlrmx�wmltvpqu vxy rtuhu vhu nvxs mxym} mywvql i| uvzt
rsou �

�xu zixlu�wuxzu i| iwh hulwqrl ml huqvruy ri rtu iwrzinu i| li zmvq ztimzu
|wxzrmixl jtux mxym} mywvq ohu|uhuxzul vhu hulrhmzruy � 
 vl� mx �¨

�� vxy
�vl�worv vxy 
 vl� mx �¨

�� zixlmyuhuy rtu zvlu mx jtmzt rtu mxym} mywvq
ihyuhmx�l vhu hulrhmzruy ri v lur � i| ihyuhmx�l ix rtu vqruhxvrm}ul � �tus
ohi}uy rtvr m| rtu nv� ihmrs hw qu �purjuux ovmhl i| vqruhxvrm}ul� quvyl ri xix~
hvrmixvq ohu|uhuxzul |ih rtu li zmurs wxyuh rtml hulrhmzrmix { rtux xix~hvrmixvq
iwrzinul zvxxir p u v}imyuy jtux mxym} mywvq ohu|uhuxzul vhu hulrhmzruy ri �

�£ ����� � �� � ����������� �� ��� � � � � � � � � �� ���������� �� ��� ����¦ � ��� � ����� �� �
� ����������  ! � ���� ����  "�# $ � �
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|ih v qvh�u zqvll i| li zmvq ztimzu |wxzrmixl � �r |i qqij l |hin iwh hulwqr rtvr
xix~hvrmixvq iwrzinul zvxxir p u v}imyuy |ih xuwrhvq n ixirixu li zmvq ztimzu
|wxzrmixl jtux rtu o ijuh i| mxym} mywvql ml lw� zmuxrqs lnvqq �

�tu ohii|l vhu pvluy ix rthultiqy ohio uhrmul i| �iiquvx |wxzrmixl vxy
ix vx vxvqslml i| rtu li zmvq ztimzu wxyuh linu ohipvpmqmlrmz vllwnormixl ix
rtu ohi� qul � �tuhu ml v qvh�u qmruhvrwhu ix rtu ohipvp mqmrs i| xix~hvrmixvq
iwrzinul mx }irmx� lztunul jtux mxym}mywvq ohu|uhuxzul vhu wxm|ihn vxy
mxyuo uxyuxr vxy wxyuh zuhrvmx irtuh ohipvpmqmlrmz vllwnormixl vl juqq { �luu {
|ih u�vnoqu { �uthqumx �¨

��� �

�tu huqu}vxr |vzrl vp iwr rthultiqy otuxinuxv |ih nixirixu �iiquvx
|wxzrmixl vhu yulzhmp uy mx �uzrmix 0 vxy mx nihu yurvmql mx goo uxym� g �
�tumh vooqmzvrmix mx yunixlrhvrmx� rtu ztvirmz p utv} mih i| li zmvq ztimzu ml
ohuluxruy mx �uzrmixl � vxy , � �x �uzrmix � ju wlu rtu lvn u hulw qrl ix
rtu rthultiqy p utv}mih i| �iiquvx |wxzrmixl ri o imxr iwr linu ohipvpmqmlrmz
lmrwvrmixl mx jtmzt v hvrmixvq iwrzinu ml u�o uzruy � �tml ml rtu zvlu jtux
mxym} mywvq ztimzul vhu p mvluy rijvhyl linu ��uy ihyuh huqvrmix vxy zuhrvmx
irtuh zvlul jtux mxym} mywvq ztimzul vhu o ilmrm}uqs zihhuqvruy �

� ��bb� f_� ��`���_ `�b �	`�a_�`f
�� � `�� ���a�
`�a���b 	c ���_b
�_b_

� �� ��� ��������� ��������
�x rt ml luzrmix � ohuluxr rtu nvmx hulw qrl zixzuhxmx� nixirixu �iiquvx
|wxzrmixl rtvr j mqq p u wluy mx rtml ovouh � �tulu j mqq luh}u vl ruztxmzvq
riiql |ih iwh owho ilul vqrtiw�t rtus voo uvhl vqli ri p u i| mxruhulr j mrt mx
rtuihurmzvq uzixin mzl vxy �vnu rtuihs� �u j mqq � m}u v ltihr vxy linujtvr
mx|ihnvq yulzhmormix tuhu quv} mx� rtu nihu ruztxmzvq yurvmql ri goouxym� g �

�ixlmyuh v li zmvq ztimzu |wxzrmix purjuux rji vqruhxvrm}ul � vxy � |ih
v li zmurs j mrt � mxym} mywvql � �u j mqq huohuluxr rtu mxy m}mywvq ztimzul ps
�iiquvx }vhmvp qul  ! {  # { $ $ $ "  % { j tuhu  . � ! m| rtu / ~rt mxym} mywvq ohu|uhl
vqruhxvrm}u � ix vqruhxvrm}u � vxy  . � ¨ m| tu ohu|uhl � ix � � �u j mqq
huohuluxr rtu li zmvq ztimzu ps v �iiquvx |wxzrmix " � ! "  # " $ $ $ "  % � { jtuhu
" � ! "  # " $ $ $  % � � ! m| rtu li zmurs ohu|uhl vqruhxvrm}u � ix vqruhxvrm}u � vxy
" � ! "  # " $ $ $  % � � ¨ m| rtu li zmurs ohu|uhl � ix � � �u j mqq yu�xu " ri p u nixi~
rixu m| jtuxu}uh # & $  & { % � ¨ " 0 " $ $ $ " � { " �# ! " ## " $ $ $ " #% � $ " � ! "  # " $ $ $ "  % � �

�wooilu xij rtvr uvzt }vhmvp qu  . ml ztilux vr hvxyin ri p u k¨k j mrt
ohipvpmqmrs & vxy k! k j mrt ohipvp mqmrs ¨ ' & � �x irtuh jihyl { rtu / ~rt mx~
ym} mywvq ohu|uhl � ix � j mrt ohipvp mqmrs & � �wooilu vqli rtvr rtulu ztimzul

,



vhu mxyuo uxyuxr � � uxiru ps �� �" � rtu ohipvp mqmrs rtvr " j mqq u�wvq k¨k{ m �u �{
rtvr rtu li zmurs j mqq ohu|uh � ix � �

�| rtu |wxzrmix " ml nixirixu vxy xir zixlrvxr { rtux rtu }vqwu i| �� �" �
ml v lrhmzrqs nixirixmz zixrmxwiwl |wxzrmix i| & mx rtu mxruh}vq �! " ¨� � �tu
nihu qm�uqs mr ml rtvr mxym} mywvql ohu|uh � ri � rtu nihu qm�uqs rtvr rtu li zmurs
yiul vl juqq �

-ur � { ¨�0 � � � ! { p u v huvq xwnpuh � � mxzu �� �" � ml v lrhmzrqs nixirixu
vxy zixrmxwiwl |wxzrmix i| & rtuhu ml v wxm�wu }vqwu i| & yuxiruy ps & ! lwzt
rtvr �� � �" � � � � �tuhu ml vqli v wxm�wu }vqwu i| & yuxiruy ps & # lwzt rtvr
�� � �" � � ¨ ' � �

�tu mxruh}vq �& ! "& # � ml zvqquy v (	���	*+� )� (����+ vxy mrl qux�rt & # '& ! ml
yuxiruy ps 	
 �" � � �tu }vqwu & � vr jtmzt ��� �" � � ¨�0 { ml zvqquy rtu 
�)()
�+

 �*���)+)(� |ih " �

� �� ��� ���� ��� �����
�tuhu vhu lu}uhvq nuvlwhul i| rtu o ijuh i| rtu / ~rt mxy m}mywvq j mrtmx rtu
li zmvq ztimzu |wxzrmix �m}ux ps " � �u j mqq wlu rtu �tvoqus }vqwu �. �" � vl
v n uvlwhu i| o ijuh � �uhu " ml zixlmyuhuy ri n u v ziio uhvrm}u � ~o qvsuh
lmnoqu �vnu � �x goo uxym� g ju j mqq huohiywzu v yu�xmrmix i| rtu �tvoqus
}vqwu jtmzt lw mrl iwh owho ilul � �uzvqq rtvr � ! �" � � �# �" � � � � � � �% �" � � ¨�
�| " ml mx}vhmvxr wxyuh linu rhvxlmrm}u �hiwo � i| o uhnwrvrmixl ix �� � �
�¨ " 0 " $ $ $ " � � { rtux �. �" � � ¨�� |ih u}uhs / �

� �� ��� � ��� ���� �� ���������� ����������
�tu n vmx hulwqr wluy tuhu vlluhrl rtvr m| rtu oijuh i| u}uhs mxym} mywvq ml
lnvqq rtux rtu rthultiqy mxruh}vq nwlr vqli p u lnvqq �
� !"#!$ % &'& (*��)��� � � *�*(*�� ) **+��� * ��
()*� " *� � ���)��+�� +
,*� ����� � " - � ! (	 ��� �. )�(� / � ! ��
	 (	�( )* (	 � �	�
 +�� ��+� � �& �" � 0 /
* *� ����� % � ¨ " 0 " $ $ $ � 1 (	 �� �	
 �" � � 0 - +

2 3bef�	 �a�4�a�_e�� �_c `�a���b 	c�

� �� ��� �������
�ixlmyuh v li zmvq ztimzu |wxzrmix jtmzt { � m}ux v ohi� qu i| � ihyuh huqvrmixl
�& { % � ¨ " 0 " $ $ $ " � ix � vqruhxvrm}ul { s muqyl vx vlsnnurhmz huqvrmix � |ih
rtu li zmurs� �twl � �  �� ! " � # " $ $ $ �% � vxy  ml rtu li zmvq ztimzu |wxzrmix �
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� #"" � � �x rtu hw qul yulzhmp uy vp i}u rtu ohipvpmqmrs rtvr vx mxym} mywvq
j mqq ohu|uh % ri � jtux % � � ml �¨ � � ��0 � ¨�0 � �s rtu rthultiqy rtuihun
wxyuh iwh zixymrmixl rtu ohipvp mqmrs rtvr rtu li zmurs j mqq ohu|uh % ri � ruxyl
ri �uhi vl rtu xwnpuh i| mxym}mywvql ruxyl ri mx�xmrs� �� | ziwhlu { |ih vqq rtu
hulwqrl i| rtml luzrmix zixymrmix �g 0� vxy rtu vllwnormix rtvr rtu xwnpuh i|
mxym} mywvql ruxyl ri mx�xmrs zvx p u huo qvzuy ps �g �� ��� vxy rtu vllwnormix
rtvr � ruxyl ri �uhi ��

� !$ �#� � �tu hulwqr vxy ohii| u�ruxyl ri rtu zvlu mx jtmzt rtu mxy m~
} mywvq ohu|uhuxzul vhu vhp mrhvhs vlsnnurhmz huqvrmixl �xir hvrmixvq� jtmzt
vhu p mvluy rijvhyl v ��uy ihyuh huqvrmix �

�tu luzixy niyuq yulzhmp ul v lmrwvrmix mx jtmzt rtu mxym} mywvq ztimzul
vhu xir p mvluy pwr vhu zihhuqvruy � �tu niyuq ml v lmnoqu }vhmvrmix i| rtu
�lmx� vxy �irrl niyuql |hin lrvrmlrmzvq otslmzl � -ur � �� � �� � "� �� � �
pu v �hvot �

� �tu mxy m}mywvql vhu o qvzuy ix rtu }uhrmzul � i| � � �tu ohu|uhuxzu
huqvrmix i| rtu mxym}mywvq qi zvruy vr � ml hvrmixvq vxy ml yulzhmp uy ps
rtu ihyuhmx� �� � �tu ohipvpmqmrs |ih v lur i| ihyuhmx�l ��� � � � � � ml
ohioihrmixvq ri � 	
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� #"" � � �r |i qqij l |hin lrvxyvhy |vzrl vp iwr rtu �irrl niyuq ix �hvotl
rtvr |ih rtu zvlul yulzhmp uy vp i}u rtvr rtu y mlrhmpwrmix |ih rtu ihyuh huqvrmixl
ix rtu }uhrmzul i| rtu �hvot j mqq p u p mvluy rijvhyl v lmx�qu ihyuh huqvrmix
j mrt tm�t ohipvp mqmrs� �tml ohio uhrs vqqij l wl ri wlu rtu rthultiqy ohiouhrs
|ih li zmvq ztimzu vl p u|ihu � 
 �

� !$ �#�	 � ¨� �r jiwqy p u mxruhulrmx� ri huqvru rtu otuxinuxix yu~
lzhmp uy mx rt ml luzrmix ri uzixin mz niyuql jtmzt vrrunorl ri ohuymzr rtu
iwrzinu i| rtu v��hu�vruy vzrmixl i| mxym} mywvql vxy { mx ovhrmzwqvh { ri niy~
uql zixzuhx mx� u�wmqmphmwn �

0 � �tu �lmx� vxy �irrl niyuql vhu huqvruy ri ysxvn mzvq ohi zullul mx
jtmzt uvzt }iruh kl ztimzu ml mx�wuxzuy ps rtu ztimzul i| mrl xum�tp ihl �

� � �x linu lmrwvrmixl jtux ju vqqij mxym} mywvq ohu|uhuxzul ri p u mhhv~
rmixvq mxzhuvlmx� rtu zihhuqvrmix p urjuux mxym} mywvq ztimzul hulw qr mx rtun
pumx� qull hvrmixvq vxy rtu li zmvq ztimzu nihu hvrmixvq �

� ��� f_� a�� �e`�c �	`�a_�`f
�� f_`b �eebd_`

�tml luzrmix yulzhmp ul v zhwzmvq u�vnoqu lw��ulruy ps �u�vquq �uqu� � 	 mhlr {
huzvqq tij ju zvx ohi�hull |hin ztimzul ix ovmhl ri v ztimzu zihhulo ixyuxzu �
� m}ux vx vlsnnurhmz p mxvhs huqvrmix � ix rtu lur i| vqruhxvrm}ul qur � �� �
pu rtu lur i| uqun uxrl # i| � lwzt rtvr rtu xwnpuh i| � � � lwzt rtvr #� �
ml n v� mnvq � �x irtuh jihyl { jtux ju zixlmyuh rtu ymhuzruy �hvot yulzhmp uy
ps rtu huqvrmix ju ztiilu rtu }uhru� i| nv�mnvq iwr~yu�huu �

-ur � yuxiru rtu zqvll i| hvrmixvq ztimzu |wxzrmixl vxy � yuxiru rtu
zqvll i| ztimzu zihhulo ixyuxzul iprvmxuy |hin pmxvhs huqvrmixl � vl �wlr
yulzhmp uy � �ixlmyuh vqli rtu zqvll � � i| ztimzu |wxzrmixl iprvmxuy |hin � ps
ztiilmx� v lmx�qu uqunuxr mx � �� � vzzihy mx� ri linu ��uy ihyuh huqvrmix ix
rtu vqruhxvrm}ul � �tu xwnpuh i| ztimzu |wxzrmixl mx � � vxy rtu xwnpuh i|
ztimzu zihhulo ixyuxzul mx � ml u�o ixuxrmvq mx �%#	 �

�ij yulzhmp u v li zmvq ztimzu |wxzrmix vl |i qqij l � �� � m| v nv� ihmrs i| rtu
li zmurs ohu|uhl � ri � �

�x rtml zvlu rtu li zmvq ztimzu i| � yiul xir yuo uxy liquqs ix rtu mxym} mywvq
ztimzul |ih � pwr vqli ix rtu ohu|uhuxzul vnix� ovmhl i| uqunuxrl mx � �
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� tux rtu mxym}mywvq ztimzul vhu hvrmixvq rtux rtu li zmvq ztimzu lrmqq p u~
qix�l ri rtu zqvll � �ih � �� � �x rtml zvlu rtu ztimzu |hin � ml lmnoqs rtilu
uqunuxrl i| � jtmzt vhu �ixyihzur j mxxuhl v�vmxlr rtu nv�mnvq xwnpuh i|
irtuh uqunuxrl mx � � �x rtml u�vnoqu rtu li zmvq ztimzu |ih v lur � ml rso mzvqqs
qvh�u pwr rtml voovhuxrqs p u zihhuzruy ps }vhmiwl nurtiyl i| �rmu phuv� mx�� �

�x rtulu u�vnoqul rtu lm�u i| rtu hulwqrmx� zqvllul i| ztimzu |wxzrmixl
ml u�o ixuxrmvq mx v �wvyhvrmz |wxzrmix i| �# � �r ml nwzt lnvqquh rtvx rtu
xwnpuh i| vqq ztimzu |wxzrmixl jtmzt ml yiwpqu u�o ixuxrmvq mx � �

�tu �ihyv hw qu zvx p u vxvqs�uy ps v lmn mqvh zixlmyuhvrmix { luu � vqvm
�0!! ¨� � 	ih rtml hwqu � �� � ml yuruhn mxuy vl |i qqij l � 	ih uvzt vqruhxvrm}u
� � � qur � & �� � p u rtu xwnpuh i| mxym}mywvql jti hvx�uy � mx rtu %rt o qvzu
�vnix� rtu uqunuxrl i| � � � -ur � �� � � � % � � & �� � � �tu ztilux uqunuxr ps
rtu li zmurs � �� � ml rtu uqunuxr i| � j mrt rtu n mxmnvq jum�tr �

gxirtuh jvs ri yulzhmp u rtu �ihyv hwqu ml vl |i qqij l � 	 mhlr zixlrhwzr
v ymhuzruy �hvot �j mrt nwqrmo qu uy�ul� j mrt � vl rtu lur i| }uhrmzul ps
mxrhiywzmx� vx uy�u |hin � ri � |ih u}uhs mxym} mywvq rtvr ohu|uhl � ri � �
�u�r { yu�xu �vl p u|ihu � � �� � vl rtu }uhru� j mrt nv�mnvq iwryu�huu �

�r ml uvls ri ohi}u rtvr rtu xwnpuh i| ztimzu |wxzrmixl rtvr vhmlu mx rtml
jvs ml vr nilr u�o ixuxrmvq mx � � � ��tu ztimzu |wxzrmix zvx p u huzi}uhuy
|hin rtu lm�x ovrruhl i| �qull rtvx � 0� � �# qmxuvh u�ohullmixl mx �# huvq
}vhmvp qul � ��uu { � vqvm �0!! ¨v � ��

�i lwnnvhm�u { rtu lm�u i| zqvllul i| ztimzu |wxzrmixl rtvr vhmlu |hin v
li zmvq ztimzu |wxzrmix lwzt rtvr � �� � nvs yuouxy ix rtu mxym} mywvq ohu|uh~
uxzul i| rtu uqunuxrl i| � ml vr quvlr u�oixuxrmvq mx �# vxy rtml p iwxy ml
ltvho �

� ��`�_cf_� `�� �eb�� b 4 `�� 
� f_ `��ba�
 �

� �� �� � �� � ������ � ��� �� �� ��� ��� � � ��� ����� ����� ������
�ixymrmix �g �� { jtmzt hu�wmhul rtvr rtu �tvo qus }vqwu i| u}uhs mxym} mywvq
ml lnvqq zvx p u huo qvzuy ps v juv�uh zixymrmix �g,� jtmzt vqqij l |ih rtu
u� mlruxzu i| linu oijuh|wq mxym} mywvql vl qix� vl rtuhu vhu xi lnvqq lurl i|
mxym} mywvql j mrt yuzmlm}u o ijuh �

�g,� �- " � � ��ix~u� mlruxzu i| v lnvqq lur jtmzt rso mzvqqs yuzmyul iwrzinul�
�uhu - � ¨ vxy � ml v xvrwhvq xwnpuh � 	ih u}uhs � vxy � rtu lwn i| rtu
�tvoqus }vqwul |ih u}uhs � oqvsuhl mx � �� " �� ml vr nilr ¨ ' / �

� quvhqs{ �g �� ��� mno qmul �g,� �¨ ' � " �¨��� ' ¨� �
�tuihun � �¨ hun vmxl rhwu m| ju huo qvzu �g �� ��� mx jtmzt rtu lm�u � yuo uxyl

ix rtu xwnpuh i| vqruhxvrm}ul � vxy ix rtu ohipvpmqmrs / { ps �g,� �- " � � { mx
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jtmzt - � ¨ ml ��uy vxy tij qvh�u � ml yuo uxyl ix � { / vxy - �

� �� ��������� ��� ��� �� ��� ��� � �������� ��� ����������

 ixirix mzmrs ml v xvrwhvq zixymrmix ri yun vxy pwr ml i|rux wxhuvqmlrmz � �tu
�wulrmix i| jturtuh rtml zixymrmix zvx p u huni}uy ml rtuhu|ihu i| mxruhulr �
�xrwmrm}uqs{ mr voouvhl rtvr xix~nixirixmz nurtiyl i| v��hu�vrmx� mxym} mywvq
ztimzul j mqq s muqy ztvirmz iwrzin ul �

-ur & pu ��uy vxy qur 	 �� �� � p u rtu ohipvpmqmrs rtvr ri��qmx� rtu }vqwu
i|  . |hin ! ri ¨ j mqq ztvx�u rtu }vqwu i| " |hin ! ri ¨ vxy qur 	 �� �� � p u rtu
ohipvpmqmrs rtvr ri��qmx� rtu }vqwu i|  . |hin ! ri ¨ j mqq ztvx�u rtu }vqwu
i| " |hin ¨ ri ! � -ur 	 �� �� � � � %.� ! 	 �� �� � vxy 	 �� �� � � � %.� ! 	 �� �� � �

�
 0� �� � �!�� $"�"
"����
� � 	ih linu zixlrvxr � � ¨ vxy |ih u}uhs &

	 �� �� � $ � 	 �� �� � $

�tu vlluhrmix i| �tuihun l zixrmxwul ri tiqy m| �
 � ml huo qvzuy ps �
 0� �� �
|ih v ��uy � � ¨�

� tux ju huni}u rtu nixirixmzmrs zixymrmix vqri�urtuh { rtux rtu vlluh~
rmixl i| �tuihun l � �¨ vxy , �¨ vhu xi qix�uh }vqmy � �i luu rtml zixlmyuh v
zvlu mx jtmzt � ml i yy vxy " �� ��� ml � m| vx iyy xwnpuh i| mxy m}mywvql ohu|uh
� vxy " �� ��� � � m| vx iyy xwnpuh i| mxym} mywvql ohu|uh � �

�iju}uh { rtu vlluhrmixl i| �ihiqqvhmul � �0 { � �� � �, { , �0 vxy , �� ohipvpqs
hunvmx }vqmy � �i rtml uxy ju jiwqy qm�u ri o ilu rtu |i qqij mx� zix� uzrwhu � #
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	 �� 
������ �����
�tu nirm}vrmix |ih rtu hulwqrl yulzhmp uy mx rtml ovo uh juhu yuhm}uy |hin ns
vrrunorl ri lrwys rtu quvhxvpmqmrs ohiouhrmul i| zqvllul i| ztimzu |wxzrmixl
rtvr yulzhmp u mxym} mywvq vxy ziqquzrm}u ztimzu mx rtuihurmzvq uzixin mzl �

�x � vqvm �0!! ¨v � mr ml vh�wuy rtvr rtu ztimzu |wxzrmixl i| mxym} mywvql vxy
u}ux lu}uhvq mxruhvzrmx� mxym}mywvql jtmzt voo uvh mx rtuihurmzvq uzixin mzl����� ���
 ������ ��� ��� ���� ������ �¦ �������� ��� ��� ������
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vhu �quvhxvpqu� |hin v �lnvqq� xwnpuh i| u�vnoqul � �tu xirmix i| �g�~
quvhxvpmqmrs ml wluy rtuhu ri vxvqs�u quvhxvp mqmrs� �vrmixvq ztimzu |wxzrmixl
vhu lrvrmlrmzvqqs quvhxvpqu |hin v xwnpuh i| u�vnoqul jtmzt ml ohio ihrmixvq
ri rtu xwnpuh i| vqruhxvrm}ul � �vhmiwl zqvllul i| ztimzu |wxzrmixl vhu ltijx
ri p u quvhxvpqu |hin v xwnpuh i| u�vnoqul jtmzt ml p iwxyuy ps v oiqsxin mvq
mx rtu xwnpuh i| vqruhxvrm}ul � g zqiluqs huqvruy �nwzt lmno quh� |uvrwhu i|
hvrmixvq ztimzu |wxzrmixl ml rtvr rtus zvx p u ���
�)��� ps v lnvqq xwnpuh
i| u�vnoqul � g lo uzm�z ihyuh huqvrmix ml yuruhn mxuy zinoquruqs ps � ' ¨
u�vnoqul �

�u �xij rtvr v xix~ymzrvrihmvq li zmvq ztimzu zvxxir �wxyuh ghhij kl vl~
lwnormixl� �wvhvxruu hvrmixvq ztimzu � �vx v li zmvq ztimzu nuztvxmln �wvh~
vxruu rtvr rtu zqvll i| ztimzu |wxzrmixl rtvr vhmlu |ih rtu li zmurs j mqq p u
lrvrmlrmzvqqs quvhxvpqu |hin v xwnpuh i| u�vnoqul jtmzt ml o iqsxin mvq mx
rtu xwnpuh i| vqruhxvrm}ul� �| ju zvxxir �wvhvxruu v hvrmixvq li zmvq ztimzu
zvx ju vr quvlr �wvhvxruu rtvr rtu zqvll i| ztimzu |wxzrmixl rtvr huohuluxr
rtu li zmurs kl ztimzul j mqq vqqij ovhlmnixmiwl yulzhmormix �

�wh hulwqrl lwooihr rtu zix� uzrwhu n vyu mx � vqvm �0!! ¨v � rtvr xi lwzt
li zmvq ztimzu nuztvxmln u�mlrl m| rtu li zmvq ztimzu �uxwmxuqs yuo uxyl ix v
qvh�u xwnpuh i| mxym} mywvql vxy rtu li zmurs kl ztimzul yuo uxy ixqs ix rtu
mxym} mywvq ztimzul �

	 �� �� ��������� ������ ���
�tu nvmx n vrtunvrmzvq ri iq wluy mx rtu ovo uh ml rtu rthultiqy p utv}mih
i| li zmvq ztimzu |wxzrmixl |ih rji vqruhxvrm}ul � �tu rthultiqy hulw qrl uxvpqu
wl ri yunixlrhvru rtvr ��vy� putv} mih vxy ��iiy� p utv}mih |ih rtu nv~
�ihmrs �ih o qwhvqmrs � hwqu ml zvhhmuy i}uh ri vhp mrhvhs nixirixu li zmvq ztimzu
|wxzrmixl jtux rtu o ijuh i| mxym} mywvql ymn mxmltul �

�r jiwqy p u i| mxruhulr ri lrwys rthultiqy otuxinuxv mx uzixin mz lsl~
run l |ih rtumh ijx lv�u vxy xir �wlr vl nvrtun vrmzvq riiql � �tu o illmp mqmrs
rtvr zuhrvmx uzixin mz lslrun l yunixlrhvru ltvho rhvxlmrmixl p urjuux rji
�ih nihu � rso ul i| p utv}mih ml mxrwmrm}uqs voo uvqmx� { vxy rtu hulwqrl zixzuhx~
mx� rthultiqy mxruh}vql nvs p u wlu|wq mx vxvqs� mx� lwzt lmrwvrmixl �

� � f�ed�� fb_

�u tv}u zixlmyuhuy li zmvq ztimzu |wxzrmixl mx jtmzt rtu o ijuh i| mxy m}mywvql
ymn mx mltul vxy nihu �uxuhvq ��uxwmxu� li zmvq ztimzu |wxzrmixl mx jtmzt xi
lnvqq lur i| mxym} mywvql tvl yuzmlm}u o ijuh � �wh xirmix i| �oijuh� ml pvluy ix
rtu �tvoqus }vqwu � ��vnoqul jtuhu rtu o ijuh i| rtu mxym} mywvql y mn mxmltul
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ml j tux rtuhu ml v qvh�u xwnpuh i| rtun vxy rtu li zmvq ztimzu |wxzrmix ml
mx}vhmvxr wxyuh v rhvxlmrm}u �hiwo i| o uhnwrvrmixl i| rtu mxym} mywvql �

�x rtu �hlr zvlu ju zixlmyuhuy rtu li zmvq ztimzu |wxzrmix s muqy vx vlsn~
nurhmz huqvrmix ix rtu vqruhxvrm}ul vxy iwh n vmx hulwqr vlluhrl rtvr �

�'� �}uhs �uxwmxu li zmvq ztimzu |wxzrmix jtmzt ml xuwrhvq vxy nixirixu
quvyl ri rtu zqvll i| vqq vlsnnurhmz huqvrmixl |ih qvh�u li zmurmul �

�u�r ju zixlmyuhuy nihu �uxuhvq li zmvq ztimzu |wxzrmixl rtvr smuqy v
ztimzu |wxzrmix ix rtu vqruhxvrm}ul � �u yunixlrhvruy �

�%� �}uhs li zmvq ztimzu |wxzrmix jtmzt ml juv� qs vxixsniwl { xuwrhvq vxy
nixirixu mx jtmzt rtu li zmurs kl ztimzu ml v |wxzrmix i| rtu mxym} mywvq
ztimzul quvyl ri rtu zqvll i| vqq ztimzu |wxzrmixl |ih qvh�u li zmurmul �

�r |i qqij l rtvr rtu zqvll i| vlsnnurhmz huqvrmixl vxy rtu ztimzu |wxzrmixl
rtvr vhu iprvmxuy mx rtulu rji zvlul zvxxir p u quvhxuy ih yulzhmp uy pvluy
ix v |uj u�vnoqul � �vluy ix rtu li zmurs kl ztimzul |ih lu}uhvq lurl i| vqruh~
xvrm}ul { ju vhu wxvp qu ri yuywzu jtvr rtu ztimzu j mqq p u |ih vxs irtuh lur
i| vqruhxvrm}ul �

gxirtuh mnoqmzvrmix i| iwh hulwqrl ml rtu |i qqij mx� �

��� �tuhu ml v ltvho ym�uhuxzu p urjuux zqvllul i| ztimzu |wxzrmixl rtvr
zvx vhmlu |hin }irmx� lztunul jtux rtu li zmurs kl ztimzu yuo uxyl ix
rtu mxym} mywvq ztimzul vxy rtilu jtux rtu li zmurs kl ztimzu yuo uxyl ix
rtu mxym} mywvq ohu|uhuxzul |ih rtu v}vmqvp qu vqruhxvrm}ul �

�uzvqq rtvr rtu �xyuouxyuxzu i| �hhuqu}vxr g qruhxvrm}ul ml rtu zhwzmvq
vllwnormix wxyuhqs mx� ghhij kl rtuihun � �| rtu li zmvq ztimzu rv�ul mxri vz~
ziwxr rtu mxym}mywvq ohu|uhuxzul i}uh vqq o illmp qu vqruhxvrm}ul { xir ixqs rtu
v}vmqvp qu ixul { rtux xix~y mzrvrihmvq li zmvq ztimzu |wxzrmixl vhu o illmp qu � �tu
vllwnormix i| �xyuo uxyuxzu i| � u� uzruy g qruhxvrm}ul ���g � ml i| v lmn mqvh
xvrwhu � �vx rtu li zmurs kl ztimzu |ih vx v}vmqvp qu lur � i| vqruhxvrm}ul rv�u
mxri vzziwxr rtu ohu|uhuxzu huqvrmixl i| mxym} mywvql |ih rtu uqunuxrl i| � �
ih ixqs rtu uqun uxr ztilux ps uvzt mxym} mywvq� �x rtu qvrruh zvlu { wxyuh
iwh vllwnormixl rtu zqvll i| ztimzu |wxzrmixl rtvr huohuluxr rtu li zmurs kl
ztimzul ml rtu zqvll i| vqq ztimzu |wxzrmixl tuxzu mr tvl yiwpqu u�oixuxrmvq
lm�u mx ruhn l i| rtu xwnpuh i| vqruhxvrm}ul � �iju}uh { jtux rtu li zmvq ztimzu
zvx yuo uxy ix mxym}mywvq ohu|uhuxzul rtu hulwqrmx� zqvll i| ztimzu |wxzrmixl
nvs pu hvrtuh lnvqq vxy vr rtu n mxmnwn j mqq p u u�oixuxrmvq mx v �wvyhvrmz
|wxzrmix i| rtu xwnpuh i| vqruhxvrm}ul �
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�� � �| v zuhrvmx hulrhmzrmix � ix rtu mxym} mywvq ohu|uhuxzul ml lw� zmuxr ri
�wvhvxruu hvrmixvq iwrzinul |ih v zuhrvmx xuwrhvq li zmvq ztimzu |wxzrmix
jtux rtu o ijuh i| u}uhs mxy m}mywvq ml lw� zmuxrqs lnvqq �xvnuqs lnvqquh
rtvx linu |wxzrmix i| rtu xwnpuh i| vqruhxvrm}ul� { rtux hulrhmzrmx�
rtu mxym}mywvq ohu|uhuxzul ri � j mqq quvy ri hvrmixvq iwrzinul |ih rtu
nv� ihmrs hwqu �

�wh ohii|l juhu pvluy ix vx vxvqslml i| rtu li zmvq ztimzu |wxzrmix wxyuh
zuhrvmx ohipvpmqmlrmz vllwnormixl vxy rtu rthultiqy otuxinuxix |ih �iiquvx
|wxzrmixl � � lmx� lmn mqvh huvlix mx� ju yuhm}uy rtu |i qqij mx� �

��� 	ih zuhrvmx ohipvpmqmlrmz niyuql mx jtmzt mxym} mywvq ztimzul vhu umrtuh
p mvluy rijvhyl v ��uy ihyuhmx� ih o ilmrm}uqs zihhuqvruy { rtu |i qqij mx�
tiqyl � 	ih li zmvq ztimzu |wxzrmixl mx jtmzt rtu o ijuh i| mxym}mywvql ml
ymn mxmltmx� rtu li zmvq ztimzu j mqq vqnilr zuhrvmxqs p u hvrmixvq �

�x lwnnvhs{ rtu �pvy xuj l� ml rtvr wxyuh |vmhqs n mqy zixymrmixl u}uhs
li zmvq ztimzu nuztvxmln quvyl ri vqq o illmp qu ztimzu |wxzrmixl jtux rtu li~
zmurs ml qvh�u � �x ovhrmzwqvh { rtu hulw qrmx� zqvll i| ztimzu |wxzrmixl ml t m�tqs
ztvirmz � �tu ��iiy xuj l� ml rtvr wxyuh zuhrvmx ohipvp mqmlrmz vllwnormixl
rtu iwrzinu i| u}uhs li zmvq ztimzu |wxzrmix mx jtmzt rtu mxym}mywvq kl o ijuh
ymn mx mltul j mqq p u hvrmixvq j mrt v tm�t ohipvpmqmrs�

�tu hulw qrl i| rtml ovo uh rtuhu|ihu lw��ulr { o uhtvol wxlwhohmlmx�qs{ rtvr
rtu rso u i| mxruhvzrmix p urjuux rtu ztimzul i| rtu mxym} mywvql vxy rtu ohip~
vp mqmlrmz zixlu�wuxzul i| rtulu mxruhvzrmixl nvs p u nihu mnoihrvxr ri rtu
v��hu�vru iwrzinu rtvx rtu zinpmxvrihmvq nuztvxmln wluy |ih rtu v��hu�v~
rmix �

	ih qvh�u li zmurmul vxy ymn mxmltmx� o ijuh i| rtu mxy m}mywvql xir ixqs
ml rtuhu xi zinpmxvrihmvq nuztvxmln ri �wvhvxruu hvrmixvq iwrzinul { vl
mnoqmuy ps ghhij kl rtuihun { pwr u}ux quvhxvpqu �ih ohuymzrvp qu � iwrzinul
zvxxir p u �wvhvxruuy � �xyuuy { wxyuh linu ohipvp mqmlrmz vllwnormixl ix
mxym} mywvq ztimzul ju zvx u�o uzr ztvirmz p utv}mih |ih rtu li zmurs kl ztimzul �
�xyuh zuhrvmx irtuh ohipvpmqmlrmz vllwnormixl rtu li zmvq ztimzu j mqq �mx}mlm~
p qs� quvy ri hvrmixvq iwrzinul �

�xyuhlrvxymx� rtu zixymrmixl wxyuh jtmzt rtulu rji rso ul i| p utv}~
mih vhmlu { rtu rhvxlmrmix p urjuux rtun vxy oillmp qu mxruhnuymvru lmrwvrmixl
hunvmxl vx mxruhulrmx� ohip qun |ih |whrtuh huluvhzt �
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