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bJukZkU^� ZkX'Z=^
[pukw�
�[pa�0pZkuk\'X�TF|
Z=bJuk�T9 � T=�"
�T;<
eWbJUWZ=[>ukacb
\9['^`uk\'X#�L§=¨ �oû �7$µ¨ � $µÎ¶$&�W§=© � ^
bJU��L§�¨ �
û �7$µ¨ � $µÎ2$&��� � � ü
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T-bíVmb
\'Z=[jbJZk\µþ�ac[jÿdukacbJX'VYX'\'X}a`s ^duka
qYqYZkuk\'VYacb�a`s�Vmbo\'Z=[pukacbWbJZkuk\jZkU¢UWacg,^`VmbJX�g
þ�wJZ=[]Z!Z=^ruÑwíUWaJg ^`VmbÒViX
^xuka
qYqYZkuk\'VYacbíars X_eJukwl[]ZkX'aceW[pukZkX�^rX�bJZk\pþ�aJ['ÿ
X7gÏ[]aceJ\'Z=[pX�g�^
bJU wJa
Xj\'X�gWeWbJUWZ=[L\9wJZ�ukacbo\_[pa
q7a`s�^,X'VmbJ|
qYZ
^`U�gxVmbJVYX'\_[j^`\'VYacb ü ��aceJ\'VmbJ| VYXl\_wJZ�bJZk\pþ�ac['ÿ8$½qm^=�oZ=[}steWbJuk\jViaJb�\_wW^`\dX'ZkqYZkuk\'Xl\9wJZ nW^r\_wJX�\9wW^`\EU�^`\_^
nW^`ukÿ`Zk\'XL\9['^�­
ZkqWs½[pacgH^hX'aceW[pukZ-\'a ^xUWZkXj\'VmbW^`\'VYacb ü
ª aJU�^=�JX�Vmbo\'Z=['bJZk\pþ�ac['ÿoX�^
[pZ�fW^rX'ZkU�aJbxX'\'ac[]Zj$µ^
bJU1$�s{aJ[pþL^
[pUxac[�nW^ruÑÿ`Zk\�X'þLVY\'ukwJVmbJ| ü �KwJZ=b�^5U�^`\_^

nW^`ukÿ`Zk\v^
[j[pVY­
ZkXv^`\
^L[paJeJ\'Z=[�g�\_wJZ�[paceJ\'Z=[�UWZkukViUWZkX�acb5þ�wJVYuÑw5aceJ\_nWeJ\vn ac[p\
VY\vbJZkZkUWX�\'a�f Z�\_['^obJX_gxVY\'\'ZkU ü
.½b5­cVm[p\9eW^`q
ukVm[pu=eJVY\�X'þLVY\'ukwJVmbJ|wg
^LnW^`\_w5VYXvX'Zk\�eWn-þ�wJZ=b}^LX'ZkXjX'VYacb-VYX�VzbJVY\'Vm^`\jZkUh^obJU!g ^`Vmbo\_^`VmbJZkU�U�eW[]VzbJ|
\_wJZEqYV s{Zía`sF\_wJZEX'ZkX'X'VYacb�kF^`qYqLU�^`\_^Ò\_[j^=­oZkqiXd^`qYacbJ|�\_wJVYXEnW[pZj$½ZkX'\_^
fJqYVYX_wJZkUKnW^`\_w ü �KwJZ=b U�^`\_^r|c['^
g
[paceJ\jVzbJ|xVYX�eJX'ZkU�gJZ=^`ukwdnW^`uÑÿrZk\�P/bJUWX�VY\'XLa`þ�bhþ ^��x\_wW[paJeJ|cw \9wJZ6bJZk\pþ�ac['ÿCk
X_eJukukZkXjX'VY­
Z�nW^`ukÿ`Zk\'XLg ^��
s�a
qYqia`þKUWV��
Z=[pZ=bo\6[]aceJ\'ZkX ¼ ¬ ¯ ¨ û�½µü
ª wJZ nWeW['n a
X'Zlars�\_wJZl[paceJ\'VmbJ| ^`qY|
ac[pVY\_wWghX�VYXd\'a¢XjZk\�eWn�wJacnQ$µf
�Q$µwJacn s{ac[]þ ^o[pUWVmbJ|�\_^
fJqYZkXdac[

Ê¡Ë�Ì1ÍUÎÐÏQÑ^ÍUÒ°Ó�Ô!Õ�Ö ^`\-\_wJZ [paJeJ\'Z=[pX ü ª wJZkX'Z \_^
fJqYZkX-X_n ZkukV s{��\9wJZhbJZkVY|cwJfWaJ[-\'adþ�wJVYuÑw�^dU�^`\_^EnW^`ukÿ`Zk\FViX
s�ac[pþL^
[pUWZkUE\'a`þL^
[pUWX�VY\'X�UWZkXj\'VmbW^`\'VYacb ü .�\FViXFZkX'X'Z=bo\'Vm^`q7s�ac[�\9wJZ-acnWZ=['^r\'VYacbEa`s�bJZk\pþ�ac['ÿoX�\9wW^`\LZ=bo\_[pVYZkX
VmbE\_wJZkXjZ�[paceJ\'VmbJ|d\_^
fJqYZkXLUWa�bJa
\>ukacb
\9^`VmblnWZ=[]X'VYX'\'Z=bo\�s{aJ[pþL^
[pUWVmbJ| qYacaJnJX ü

� aceJ\'VmbJ| ^rqi|oac[pVY\_wWgxXLu=^obEþ�ac['ÿ,ZkVY\_wJZ=[LukZ=bo\_['^rqiqY�Eac[ Vzbí^xUWVYX'\9[pVmfWeJ\'ZkUÒst^`X9wJViaJb�k/[paJeJ\'ZkXLu=^
bEf Z
X'Zk\LUWZk\jZ=['gxVmbJVYX'\'VYu=^`qYqY� aJ[�^rU�^
nJ\'VY­
ZkqY� ü .²bE^x­
Z=[p�dqm^
[p|
Z�bJZk\pþ�ac['ÿCg
ukZ=bo\_['^rq
ukacbo\_[pa
q�ViX-bJa
\�UWZkX'Vm['^
fJqYZ
fWZku=^oeJX'Z-a`svwJVY|cw ukaJg gxeWbJViu=^r\'VYacbduka
X'\�^
bJU�\9wJZ�UWZ=n Z=bJUWZ=bJukZ�acbx\9wJZ6[pZkqYVm^
fJVYqYVY\µ�Ears�^}ukZ=bo\_['^`q7eWbJVY\ ü
T [paceJ\'VmbJ|�nW[pa
\'aJuka
q�X_wJaceJqYU@f Z ^`U�^
nJ\jVi­oZ�\'a�wW^
bJUWqYZí[pZkX'aceW[pukZds½^`VYqmeW[pZkXE^
bJU ^rUWUWVi\jViaJbJX�gL^
bJU \'a



û

ukacn Z�þLVY\_w�uka
X'\}uÑwW^obJ|
ZkX�u=^
eJXjZkU fo�íukacbJ|
ZkX'\'VYacb�g�s�ac[-Z��W^
g nJqYZ ü ��ac[-\9wJZkX'Z�[pZ=^`XjacbJX�g�\_wJVYX�\_wJZkXjViX
s�acu=eJX'ZkXFacbdUWVYX'\_[]VzfWeJ\jZkU�g/^`U�^onJ\'VY­
Z�[paceJ\'VmbJ|EnW[pa
\'aJuka
qYX ü

/ \9wJZ=[�Vmg nWac[]\_^
bo\�UWZkXjVi|Jbd|
ac^`qYX�s�ac[�[paceJ\'VmbJ|�nW[]a
\'aJuka
qYX ^o[pZ-acnJ\'Vmg ^`qYVY\p��gWX'Vmg nJqYVYukVY\µ��g7Z ¾ ukViZ=bJuk��g
^
bJU�[]acfWeJX'\_bJZkX'X ü ��aceJ\jVzbJ|x^`qY|
ac[pVY\_wWghX�X_wJaceJqYU�f Z�^
fJqYZL\'a-aJnJ\'VmgxV!ZkZL\_wJZkVm[�n Z=[²s{aJ['g ^
bJukZL^`ukukac[]UWVzbJ|
\'a�\9wJZlacf10pZkuk\'VY­
ZkXda`s�\_wJZÒUWZkX'VY|cbJZ=[E^
bJUPeJXjZ=[pX ü ª wJZk� X_wJaJeJqiUKf Z ^rX X'Vmg nJqYZ¢^`X�n a
X'X'VmfJqYZ�g-fWeJ\
gxeJX'\�g ^oÿ`Z�Z ¾ ukViZ=bo\-eJX'Z-a`s�nW[pacukZkXjX'VmbJ| ^
bJUlghZ=gxac[p�E[pZkX'aceW[]ukZkX�g�^
bJUleJ\'VYqYV!ZkZ ^ gxVmbJVmg!eWg a`s�\_wJZ
ukacg gxeWbJVYu=^`\'VYacb�u=^
nW^`ukVY\'VYZkX ü ��aceJ\'VmbJ|�^`qY|
ac[]Vi\9wWgxX�X_wJaJeJqiU nWZ=[µs{ac[jg ukac['[pZkuk\'qY�íþ�wJZ=b st^rukZkU�þLVY\_w
eWbos�ac[pZkX'ZkZ=b ukVm[pu=eWgxXj\_^
bJukZkXE^
bJU@nW[pa`­
ZdX'\_^
fJqYZleWbJUWZ=[ ^Ò­¤^o[pVYZk\µ� a`s6bJZk\pþ�ac['ÿ ukacbJUWVY\'VYacbJX ¼ Î�VYX_¨
©1g
��eW['¨ ��½µü
Î a
X'\�ghZk\_[pVYukX�s{ac[�qYVzbWÿoX�^
[]Z�ukwJa
X'Z=b,\'axUWZk\'Z=['gxVmbJZ�nW^`\9wJX�\_wW[paJeJ|cw \9wJZ6bJZk\pþ�ac['ÿ}\_wW^`\�^
[pZFacnJ\'V�$

gxV!ZkZkU ^`ukukac[pUWVmbJ|-\'a-nWaoqiVYukVYZkX�XjZk\ fo��bJZk\pþ�aJ['ÿ�^rU�gxVmbJViXj\_['^`\'aJ[pX ü �íZk\_[]ViukX�u=^ob�fWZ�X'\9^`\'VYu�ac[�UW�ÏbW^
ghViu ü
ª wJZdX'Vmg nJqYZkX'\ X'\9^`\'VYu�ukaoX'\!gxZk\9[pVYuEViXx\'aí^`X'X'VY|cb eWbJVY\xuka
X'\x\'aÒZk­
Z=[p��qYVmbWÿCg�\_wJZE[pZkX_eJqY\'VmbJ|¢[]aceJ\'VmbJ|
nWaoqiVYuk�íVYX!gxVmbJVmgxeWg�$µwJacn�[]aceJ\'VmbJ| ü Î�aoX'\�gxZk\_[]ViukX}u=^
bl^rqiXjalfWZ�fW^`XjZkU aJbE­¤^o[pVYaceJX�ukwW^
['^`uk\jZ=[pVYX'\'VYukX
a`s-\_wJZlqYVmbWÿCgLX_eJukw�^`X�fW^
bJUWþLVYUW\_w�g>UWZkqm^=��gL[]ZkqiVm^
fJVYqYVY\p�Kac[xukacg,g!eWbJVYu=^`\jViaJb uka
X'\ ü\� �WbW^
gxVYulukaoX'\
gxZk\_[]ViukX�^rqiqYa`þ4\_wJZ bJZk\pþ�ac['ÿd\'aE[pZ=^`uk\�g�s�ac[>Z��Ï^og nJqYZ�g
\'adukacbJ|
ZkX'\jViaJb�f
�E\9^
ÿ
VmbJ|EVmbo\'al^`ukukaceWbo\-\_wJZ
\'VmgxZ nW^`ukÿ`Zk\'X-^
[pZxyWeJZ=eJZkU¢eWnÒVzb�fWeQ��Z=[]X ü;± a`þ�Zk­
Z=[�g�VY\-ViXxbJa
\FUWZkX'Vm['^
fJqYZ \_wW^`\FqYVmbWÿíuka
X'\'XFukwW^
bJ|
Z
\'aJaEs½[pZkyWeJZ=b
\'qY��g�fWZku=^
eJXjZE\_wJVYX!þ�aceJqYU qYZ=^`U \'aíZ��cukZkXjX'VY­
Zl[paceJ\'VmbJ|ía`­
Z=['wJZ=^`U ^
bJU@g ^��íu=^
eJX'Zda
X¡$
ukVYqYqz^r\'ac[p�¢f Z=wW^�­cVYac[ ü TFX!^
b Z��Ï^
g,nJqiZ�g�\_wJZ,uka
X'\!ghZk\_[pVYu�eJX'ZkU Vmb�\_wJZ,T=�"
�T-ý�' ª VYX fW^`X'ZkU�aJb�^
wJacnQ$µbJac[jg ^`qYV!ZkZkU1$½UWZkqz^��,steWbJuk\jViaJb ¼ ®;×��
¨1g1�JT � ��¨ ��½µü Î�VYX'ukawØ X�. ¯ �%
¢^
bJU�'2. ¯ �%
¢nW[pao\'acukaoqiX�eJXjZ�^
ukacgxfJVmbW^`\'VYacb}a`s�Vmbo\'Z=['bJZk\pþ�ac['ÿFUWZkqm^���gcfW^
bJUWþLVYUW\_w�gJ[pZkqYVm^
fJVYqiVY\p��g�^
bJU}qYac^`U ^`X�Vi\jX�qiVmbWÿxgxZk\_[]Viu ¼ Î ViX9¨
© ½µü

��ac[>yÏeW^`qYVY\p�la`s�XjZ=[p­cVYukZ [paceJ\jVzbJ|Cg7a
\_wJZ=[FnW^
['^
gxZk\jZ=[pX�g�X_eJuÑwí^`XF\_wJZ}UWZkqz^��Ù0µVY\'\'Z=[FaJ[�fW^
bJUWþ>ViUW\9w
|ceW^
[j^
b
\jZkZkX�þLVYqYqvbJZkZkUE\'axfWZ-\_^
ÿrZ=bxVmb
\'a ^`ukukaJeWb
\ ü ª wJZFVmg nJqYVYu=^`\'VYacbJXF\_wW^`\�\_wJZFuÑwJa
VYukZ-a`s
qYVmbWÿ ukaoX'\
gxZk\_[]ViukX wW^`X5s{aJ[-\_wJZEnWZ=[²s�ac['g,^
bJukZ�ars Vmbo\'Z=['bJZk\pþ�ac['ÿoX!^
[]Z�fWZk�
aJbJU \_wJZ X'ukacn Z�ars�\_wJVYXx\_wJZkX'VYX�k�þ�Z
X'Vmg nJqY��^`XjX_eWgxZ�\_wW^`\�X_eJukw ^Fuka
Xj\�ViX�|
VY­
Z=b ^
bJU,\_wW^`\�Vi\�VYX�UWZk\'Z=['ghVzbJZkUEfo�!^
b eWbJUWZ=[]qi�JVmbJ| nW[pa
\'aJuka
q ü
TFqYq�\_wJZFþ�ac['ÿ}Vmb Vmbo\'Z=[�$½UWacg,^`VmbE^
bJU Vmb
\9['^7$½UWacg ^rVzbd[paceJ\jVzbJ|}s�ac[�U�^r\_^�bJZk\pþ�ac['ÿoX�wW^`XLnW[paJukZkZkUWZkU

VmbK\pþ�a g ^`Vmb�UWVm[pZkuk\'VYacbJX=®�UWVYX'\_^
bJukZj$½­oZkuk\'ac[lnW[]a
\'aJuka
qYXlVmb�þ�wJVYukw�[paJeJ\'Z=[pXEZ��JuÑwW^
bJ|oZ ­oZkuk\'ac[pXEa`s
UWVYX'\_^
bJukZkX�a`s/nW[pZ9s�Z=['[pZkU�nW^r\_wJX�\'a-ÿcbJa`þ�b}UWZkX'\'VmbW^`\jViaJbJX�gc^
bJUxqYVmbWÿ�$½Xj\_^`\'Z�nW[]a
\'aJuka
qYX�Vzbhþ�wJVYuÑw []aceJ\'Z=[pX
[pZ=nJqYVYu=^`\'Z}ukacg nJqYZk\'Z�\jacnWa
qYa
|o��Vmbos�ac['g ^`\jViaJbEþLVY\_wdþ�wJVYukwE\_wJZk�dukacg nWeJ\jZ�\_wJZkVm[FnW[pZ9s{Z=[j[pZkUlnW^`\_wJX ü



�

�ía
Xj\ � �vTFX ^
[pZEfW^`X'ZkU acb�\_wJZEUWVYX'\_[pVmfWeJ\'ZkU�¬�Zkqiqmg ^obQ$d��ac[pU@^rqi|oac[pVY\_wWgÚ9 � ¬2��< ¼ ¬ ¯ ¨ û�½µü .²b
ZkX'X'Z=bJukZ�g�bJaJUWZkXxZ��cukwW^
bJ|
Z Vmbos�ac['g ^r\'VYacb�^
f aceJ\�\_wJZ,qiZ=bJ|o\_w�ars�\_wJZkVm[xnW^`\_wJX-\'aÒUWZkX'\'VmbW^`\'VYacbJX7k�\_wJVYX
Vmbos{aJ['g ^`\'VYacb�g \'a
|
Zk\_wJZ=[�þLVY\_wE\9wJZ�qYZ=bJ|
\_w«a`s ^`U�0'^`ukZ=bo\�qiVmbWÿoX�g�ViXFeJX'ZkUlqYaJu=^`qYqi�E\ja!ukaJg nWeJ\'Z-\_wJZ�f ZkX'\
nW^`\_w ü

.²bí\_wJZ UWVYX'\9[pVmfWeJ\'ZkU ¬�ZkqYqmg ^
bQ$d��ac[pU ^`qY|
ac[pVY\_wWg�g�s�ac[-^d|
VY­
Z=b�UWZkX'\'VmbW^`\'VYacbnaÛg
Z=^ruÑw�bJaJUWZEÿ`ZkZ=nJX
VY\'X!f ZkX'\!ÿJbJa`þ�bÒUWVYX'\_^
bJukZ�Ü�Ý�\jaE\_wJZ UWZkX'\'VmbW^`\jViaJb�VmbíVY\'XxgxZ=gxac[p� ü .²bJVY\'Vm^`qYqi��g#Ü�Ý#Þß�E^r\�bJacUWZ�aÛg
^
bJU3Ü�Ý�Þyà2^`\F^`qYq
a
\_wJZ=[LbJaJUWZkX ü .½bí^`UWUWVY\'VYacb�g7^ bJaJUWZ�cEÿcbJa`þLX>\_wJZ-uka
X'\�á8â»ã}a`s�VY\'XFqiVmbWÿd\'ad^
b
�
bJZkVY|cwJfWac[�f ü 
7Zk\`Ü âÝ 9åä¡<FUWZ=bJa
\'Zx\_wJZxUWVYX'\_^
bJukZ,\'aia>^`X�ÿcbJa`þ�bífo� bJaJUWZ;c ^`\F\'VmgxZ�äXg�^
bJUTÜ âãbÝ 9åä¡<
\_wJZ-UWVYX'\_^obJukZFst[paJgßf,\'a�a�^`XL[pZ=n ac[p\'ZkUE\'a;cdf
� VY\'XFbJZkVi|Jwcf ac["fE^`\�\'VmgxZ;ä ü �KwJZ=bEbJaJUWZ"c�[pZkukZkVY­
ZkX
^
bEeWn U�^`\'Z!ghZkX'X_^`|
ZFs½[pacgæf�gWVY\�eWn U�^`\'ZkXFVY\'X�UWVYX'\9^
bJukZ!^`ukukaJ[pUWVmbJ| \'a \_wJZ-VY\'Z=[j^`\'VYacb

Ü âÝ 9åä�ç�§�<tÞ gxVmb�9UÜ âÝ 9åä¡<�VXÜ âãbÝ 9åä¡<�ç\á8â»ã�<

Ü ÝÝ 9åä�ç�§�<tÞ©�(è

'�VY\_wJZ=[FnWZ=[]ViaJUWVYu=^`qYqY��ac[�þ�wJZ=b«VY\'XLUWVYX'\_^
bJukZxukwW^
bJ|
ZkU�g�^,bJacUWZ}X'Z=bJUWX�^
bEeWnWU�^r\'Z�\'a,Vi\jX6bJZkVY|cwJfWac[]X ü
ª wJVYXL^`qY|
ac[pVY\_wWg \'Z=[jgxVmbW^`\'ZkX�þ>Vi\9wJVzbE^éP/bJVY\'Z-^
gxaceWbo\�ars�\jVzghZ�þLVY\_w,\_wJZFukac['[pZkuk\�X_wJac[p\jZkX'\�UWVYX'\_^obJukZ
\'aha�ÿJbJa`þ�bE^`\LZk­oZ=[p� bJaJUWZ ¼ ¬ ª �
¨ ½µü
ª a fWZ-^
fJqYZ-\'a [pZ=^`uk\�\'a}uÑwW^
bJ|oZkXLVmbd\_wJZ�\jacnWa
qYa
|o��gÏbJaJUWZkXLX'\jac[pZL\_wJZ-UWVYX'\9^
bJukZkX�^`XL[pZ=n ac[p\'ZkUEf
�

\_wJZkVm[FbJZkVi|Jwcf ac[pX ü �KwJZ=bE^ bJZkVY|cwcf ac[F[pZ=nWac[]\'X�^xUWVYX'\_^obJukZ�UWV��
Z=[pZ=b
\>s½[pacg \_wJZ�aJbJZ-X'\'ac[pZkUl^rqz[]Z=^`UW��g
bJaJUWZ�c þ>ViqYq�uÑwJaJa
X'Z-VY\'X-bJZkþKUWVYX'\_^obJukZ�\'aha�\'a fWZ

Ü âÝ ÞHgxVmbã�ê¤ëíì 9UÜ â ãbÝ çîá âÛã <�V

þ�wJZ=[pZ�ïéâ�VYX�\_wJZ}X'Zk\La`s�bJZkVY|cwJfWac[pX-arsíc ü ª wJZxbJZkVY|cwcf ac[>\_wW[paceJ|cw«þ�wJVYuÑw«\_wJVYX�X9wJac[p\'ZkX'\FnW^`\_wd|
aJZkX
VYX�ukwJa
X'Z=bE^rXL\_wJZ�bJZ��J\¡$µwJacnEZ=bo\_[p�dVmbE\_wJZ�[]aceJ\'VmbJ| \_^
fJqYZ ü
ª wJZl\pþ�a g,^`Vmb@nW[pacfJqYZ=gxXE\ja¢fWZÒX'a
qY­
ZkU�Vmb@nW[pa
\jacuka
qYXEfW^`X'ZkU�acb UWVYX'\_^obJukZl­
Zkuk\'aJ[pX�^
[pZÒ\_wJZ

nWaoX'X'VmfJVYqiVY\p� a`s�qYacacnJXx^
bJU � ¬2�"Ø XFukaceWbo\'VmbJ|�$½\'a�$½VmbQP/bJVY\p� ü ��VY|ceW[pZl§ ü §�VYqYqmeJX'\_['^r\'ZkX�\_wJZ,ukaceWb
\jVzbJ|8$½\'a�$
VmbQP/bJVY\µ� nW[pacfJqYZ=g a`s � ¬2� ü Î�acbJXjViUWZ=[5\_wJZ ­
Z=[]� XjVzg,nJqiZd\'acn a
qYa
|
�ÒVzbn��VY|ceW[pZl§ ü § ü ý>acUWZhf�wW^`X�^
UWVYX'\_^
bJukZda`s�§d\'a�aÛg�bJaJUWZ`c�^«UWVYX'\_^
bJukZda`s ûWü �KwJZ=b�qiVmbWÿ�9Uf�VXa�<�s½^`VYqYX�g�bJaJUWZif�ukwJaca
XjZkX�VY\'X bJZkþ
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i k j1 1 i k j1

(a) (b)

ð�ñÐòCó(ô(õ^ö�÷´ö�ø�ùíúr¸�Æºû
ÇYÁ�³�±�°�ü�±=¾
¿`Ê²ºi¿Qýk»�Ê½±k»Uþ�¿�ÿc¿oºiÊ��
gxVmbJVmgxeWg UWViXj\_^
bJukZx\'a�f Z � g�\_wJZ�qYZ=bJ|
\9wEa`s=9Uf�V�c(<�nJqmeJX"c�Ø X�[pZ=n ac[p\'ZkUÒUWViXj\_^
bJukZxa`s û g�^
bJUí[pZ=nWac[]\'X
\_wJVYX-\'a�c ü cEVmbÒ\_eW['bÒ^`U�0]eJXj\'X�VY\'X-UWVYX'\9^
bJukZx\'a � ^
bJU�[pZ=n ac[p\'XF\_wJVYX-\'a�f ü ª wJViX�nW[]acukZkX'XFukacbo\'VmbceJZkX
eWbo\'VYq�^íg ^��JVzgxeWg<UWVYX'\9^
bJukZEVYX [pZ=^ruÑwJZkU \_wW^r\!VmbJUWVYu=^`\'ZkXd\_wW^`\x\_wJZEqYVmbWÿ wW^`Xxs½^`VYqYZkU ü � wJVYqYZí\_wJVYX
nW[paJukZkX'X-|
aJZkX�aJb�g�f�Ø X-bJZ��J\�wJacnE\'a`þL^
[pU�a�VYX"c�g�þFwJViqYZºcE^`\j\'Z=g nJ\'XF\'a�[paJeJ\'Z�\_wW[]aceJ|cw�f�g7u=[]Z=^`\'VmbJ|
^xqYaJacnEVmbE\9wJZFs{ac[]þ ^o[pUWVmbJ|!\9^
fJqYZkX ü

��^
bo�EgxZkuÑwW^obJViX9gxX6wW^�­
ZxfWZkZ=bínW[pacn a
X'ZkUÒ\'a X'a
qY­
Z}\_wJZkX'ZxnW[pacfJqYZ=gxX ü T�ukukac[]UWVzbJ|d\'ad\_wJZ���� Ô!ÎÐÍ
� Ë�ÊXÎ���Ë�Ï \jZkuÑwWbJVYyWeJZ�gÏ[]aceJ\'Z=[pX�UWa!bJa
\�^`UW­
Z=[p\'VYX'Z-nW^`\_wJX�\'a-\_wJZ-bJZkVY|cwcf ac[�st[]acg þ�wJVYuÑw,\_wJZk��[]ZkukZkVi­oZkU
\_wJZ=g ü ª wJZ
	 Ë�Î´Ö�Ë�Ï��¶Õ�
7Õ�ÊbÖ Õ \'ZkukwWbJVYyÏeJZí|
aJZkXdacbJZíX'\'Z=n s½eW[p\_wJZ=[d^
bJUK^`UW­
Z=[]\'VYX'ZkX�VmbQP/bJVY\'Z�ukaoX'\
\'a�UWZkXj\'VmbW^`\'VYacbJXl[pZkukZkVY­
ZkUKfo� \_wJZ bJZkVY|cwJfWac[ ü � wJVYqYZí\_wJZkX'ZÒ\'ZkuÑwWbJVYyWeJZkXlUWa�ZkqYVmgxVmbW^`\'Z g ^
bo�¢a`s
\_wJZ-X'Vmg nJqYZxu=^`X'ZkX>Vzb«þ�wJVYuÑw«ukaceWbo\'VmbJ|�$½\'a�$½VmbQP/bJVY\p�laJuku=eW[pX�gW\_wJZk�l^o[pZ�bJa
\L^`qYþL^=�JXLZj�
Zkuk\'VY­
Z ¼ ª wJac¨ � g
± eJVz¨ �7½µü

.²bÒa
\_wJZ=[F^
nWnW[pac^`ukwJZkX�g7^`UWUWVY\'VYacbW^`q�Vmbos�ac['g ^`\jViaJb ^ofWaceJ\-\_wJZ}qYVzbWÿoX�VYXxnW[pacnW^`|c^r\'ZkUl\'adg ^`Vmb
\9^`Vmb
\_wJZFX_nW^
bWbJVmbJ|x\_[pZkZLars�\9wJZ6bJZkVY|cwJfWac[]VzbJ|dbJacUWZkX�gJac[�^}X'�WbJukwW[pacbJV!ZkVmbJ|�gxZkukwW^
bJVYX_g ViXLeJX'ZkUd\'a-Z=bJX_eW[]Z
\_wW^`\Fs�ac[5Z=^`uÑw UWZkX'\'VmbW^`\'VYacb�g�\_wJZ�[]aceJ\'VmbJ|l\_^ofJqiZ,Z=b
\_[]ViZkXxa`sL^`qYq�[paJeJ\'Z=[pX�UWZjP/bJZE^dUWVm[pZkuk\'ZkU ^`uk�JukqiVYu
|c['^onWwE^`\L^`qYqv\'VmgxZkX ¼ ¯ ^
[j¨ �j½µü

	 Ò�Í������¶Ï��QÎÐÏQÑ`Ò�Ô Ñ1Ë�ÊXÎåÍ�����Ö Z��JukwW^
bJ|
Z�UWVYX'\_^
bJukZF­
Zkuk\'ac[]Xvukacbo\_^`VmbJVmbJ|�\9wJZ�qYZ=bJ|
\9w ^
bJU \_wJZ�X'ZkukaJbJU1$
\'a�$½qm^`Xj\�wJacn,Vmbd\_wW^`\�nW^r\_w ¼ Î"�%® ¯ �
¨(g ¯ ^
[Û� � g ± eWg ¨W§�g(�#��¨W§�g1� eW[j¨ � g ¯ ��¨
© ½µü ��ac[�^
b
�xUWZkX'\jVzbW^¤$
\'VYacb,Vmb�^
b,eWnWU�^`\'Z-gxZkX'X9^`|
Z�g
\9wJZ�nW[pZkUWZkukZkX'X'aJ[�[]aceJ\'Z=[�aJ[�bJZk\µþ�ac[jÿ�VYX�VmbJUWVYu=^`\'ZkUEVmb�^rUWUWVi\jViaJb \'a}\_wJZ
qYZ=bJ|
\_wÒa`s�\_wJZxnW^`\_w ü ª wJVYX-Vzbos�ac['g,^`\'VYacbÒVmg nJqYViukVY\'qY��ukaJb
\_^rVzbJX-\9wJZ�ukacg nJqYZk\'ZxX_nW^obWbJVzbJ|E\9[pZkZkX6eJXjZkU
fo�h^x[paJeJ\'Z=[�kcfo�}s{aoqiqYa`þLVmbJ| \_wJZFnW[pZkUWZkukZkX'X'ac[�Vmbos�ac['g ^`\jViaJb�gc\9wJZLukacg nJqYZk\'Z�nW^`\9wx\'a!^ob
�xUWZkX'\'VmbW^`\jViaJb
u=^
b�f Z Z��J\_['^`uk\'ZkU ü�Y X'VmbJ|l\9wJViX}Vmbos{ac[jg ^`\'VYacb�g�[paceJ\'VmbJ|lUWZkukVYX'VYacbJXx\_wW^r\-þ�aJeJqiU�qiZ=^rU¢\'aEqYacbJ|E\jZ=['g
qYacaJnJVzbJ|du=^
bÒfWZ!^�­
aoViUWZkU ü

	 Ò�Í�����
�Õ���ÍUË�Ê	Ò�Ô Ñ°Ë�ÊjÎåÍ�����Ö X_nWZkukV s���ukaJg nJqYZk\'Z�nW^`\_w,Vmbos{ac[jg ^`\'VYacbhs{aJ[�^
bo�xUWZkX'\'VmbW^`\'VYacbd\_wJZk�dbJZkZkU
\'a�[]Z=^`uÑw ¼ 
��L¨ §�g�� Z=ÿc¨ �¤½µü ��Vi\9wE\_wJVYXFVzbos�ac['g,^`\'VYacb�g7^�[paJeJ\'Z=[�u=^
b«UWZk\'Z=['gxVmbJZxþ�wJZk\_wJZ=[>\_wJZ!nW^r\_wJX
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\'ax^-UWZkX'\'VmbW^`\jViaJbE^`UW­
Z=[p\'VYX'ZkUEfo�!UWV��
Z=[pZ=bo\LbJZkVi|Jwcf ac[pVmbJ|�[paceJ\jZ=[pX�^
[]ZLukacbo\_['^`UWVYuk\'ac[]��g
þ�wJZk\_wJZ=[�\_wJZk�
g ^�� qYZ=^`UÒ\'a a
X'ukVYqYqm^`\'VmbJ|lfWZ=wW^�­JVYac[LaJ[�\jaxs{aJ[pþL^
[pUWVmbJ|xqiaJacnJX ü

'��Ï^og nJqYZkX s�ac[ nW[pao\'acukaoqiXdfW^`X'ZkU@aJb � �vTFX�^
[pZl¬ ¯ 
 ¼ 
��L¨W§ ½ g¶. � �"
 ¼ .d� /=½ g¶�%.d
 ¼ ± ZkUw��� ½ g
Î�VYX'ukawØ X�. ¯ �"
 ¼ ¬�a
X_¨ û�½ gW^
bJU�'2. ¯ �%
 ¼ T ¯ ¬�¨ �7½µü
ª wJZ6ÿ`Zk�d^`UW­¤^
bo\_^`|oZLa`svnW[pa
\'aJuka
qYXLfW^`X'ZkUdacb,UWViXj\_^
bJukZj$½­
Zkuk\'aJ[L^`qY|
ac[pVY\_wWghX=9 � �vT;<�VYXL\9wW^`\�\_wJZk�

X'u=^`qYZ}þ�ZkqYq�s{aJ[L^ |oVi­oZ=bEukacgxfJVmbW^`\'VYacb«a`s�X'Z=[p­JVYukZkX�\_^oÿ`Z=bEVmbo\'a�^`ukukaceWbo\FVzbí^xukaoX'\�gxZk\_[]Viu ü ¬�Zku=^
eJXjZ
[paceJ\jZ�ukacg,nWeJ\_^`\'VYacbdVYXLUWacbJZ-UWVYX'\9[pVmfWeJ\'ZkUWqY��g � �vTFXL^
[pZ-VYUWZ=^`q
\ja!X9eWnWnWac[p\�\_wJZ�^r|
|c[pZk|c^r\'VYacbxa`svUWZkX»$
\'VmbW^`\'VYacbJXF\'a�[]ZkU�eJukZ!ukaJg gxeWbJViu=^r\'VYacb�g/nW[]acukZkX'XjVzbJ|Cg�ac[ X'\'ac['^r|
Z-a`­
Z=['wJZ=^`U ü#± a`þ�Zk­
Z=[�gW^
b«VmbWwJZ=[pZ=b
\
qYVmgxVY\_^`\'VYacbda`s � ��T�X�VYX�\9wW^`\�[paJeJ\'Z=[pX�Z��cukwW^
bJ|
ZFVmbos{aJ['g ^`\'VYacbd[pZk|c^o[pUWVmbJ|hnW^r\_wxukwW^
['^`uk\'Z=[]ViXj\'VYukX�gWbJa
\
qYVmbWÿEac[LbJaJUWZxuÑwW^o['^`uk\'Z=[pVYX'\jViukX ü ¬�Zku=^
eJX'Zxa`s�\_wJVYX�g�\_wJZ�Xj\'ac['^`|oZ6^
bJUÒukacg gxeWbJVYu=^`\'VYacbÒ[pZkyÏeJVm[pZ=ghZ=b
\'X
a`s Ò�Ï�� � ��T�|c[pa`þLX�nW[pacn ac[p\'VYacbW^rqiqY�d\'a�\9wJZ�bceWgxf Z=[�ars�ukaJg!fJVmbW^`\jViaJbJX�ars�XjZ=[p­cVYukZF\p�Ïn ZkX�aJ[�nWaoqiVYukVYZkX
¼ ¦ ^¤s � �7½µü


�VzbWÿ8$½X'\_^r\'Zl^`qY|
ac[pVY\_wWghX^9U
��JT;< ^
[pZlfW^rX'ZkU@acb \9wJZ>¢�acaJUWVmbJ|¢a`s-qYVmbWÿ Vzbos�ac['g,^`\'VYacb 9{\'acnWaoqiao|
�
fW[pac^rUWu=^`X'\X< ü TL\�Zk­
Z=[]� bJaJUWZ�g�^x\'aJnWa
qYa
|
�,U�^`\_^
fW^`XjZ-ukacb
\9^`VmbJVzbJ|,Vzbos�ac['g,^`\'VYacbE^
f aceJ\LZk­
Z=[p�dqYVmbWÿdViX
g ^`Vmbo\_^`VmbJZkU ü ª a;¢�aJacU,\_wJZ�bJZk\pþ�ac['ÿ-þ>Vi\9wxqYVzbWÿhX'\_^`\'Z�Vmbos�ac['g ^`\jViaJb�g
\_wJZLXjaceW[pukZLa`s
\_wJZ>Vzbos�ac['g,^`\'VYacb
fW[pac^rUWu=^`X'\'XLVY\F\'a�^`qYq�VY\6bJZkVY|cwJfWac[]X ü T bJaJUWZx\_wW^`\�[]ZkukZkVi­oZkX6bJZkþ Vmbos{ac[jg ^`\'VYacb«VzbÒ\_eW[jb,s{ac[]þ ^o[pUWXLVY\
\'al^`qYq�Vi\jX!bJZkVY|cwJfWac[pX ü ª wJeJX�g
\9wJZ!ukaJg nJqYZk\'Z�\jacnWa
qYa
|o�lVmbos{aJ['g ^`\'VYacb ViXx[pZ=nJqYVYu=^`\'ZkU@^`\-Zk­
Z=[]� bJaJUWZ
^
bJUE\_wJZ=bÒeJX'ZkUl\ja!ukaJg nWeJ\'Z�\9wJZ�[paceJ\'VmbJ| \_^ofJqiZkX ü
¬�Zku=^
eJXjZ�nW[pa
\jacuka
qYX�fW^`X'ZkU}acbFqYVzbWÿ8$½X'\_^r\'ZL^`qY|
ac[pVY\_wWgxX#9U
��JT;<vÿ`ZkZ=n5ukacg nJqYZk\'Z�\'acn a
qYa
|
�FVmbos{ac[jg ^7$

\'VYacbE^`\F[paceJ\'Z=[pX7gc\9wJZk� ^�­
a
VYUE\_wJZ-qYacbJ|8$½\'Z=['g qYaJacnJVmbJ|lnW[pacfJqYZ=gxXLa`s�a
qYUlUWVYX'\9^
bJukZj$½­
Zkuk\'ac[>nW[pa
\'aJuka
qYX
9�Z ü | ü g��".d
2< ü �KwJViqYZ-[paceJ\'Z=[]X�g ^�� wW^�­
ZLVmbJukacbJX'VYX'\'Z=bo\�­cVYZkþLX�a`s
\_wJZF\'acn a
qYa
|
�x\_wW^`\�u=^ob u=^
eJXjZLqYacacnJX
Vmb�\9wJZxs{aJ[pþL^
[pUWVmbJ|l\_^ofJqiZkX7gv\9wJZkX'Z qYacaJnJXh^o[pZ X_wJac[]\-qiVY­
ZkU@f Zku=^
eJX'Zd\_wJZk��nWZ=[pXjViXj\h^r\!gxa
Xj\Fs{ac[5\_wJZ
\'VmgxZ VY\x\_^
ÿrZkX�eWnWU�^`\'ZkXx\'al[]Z=^`uÑw ^`qYq�UWZkXj\'VmbW^`\'VYacbJX ü �íac[pZ Vmg n ac[p\_^ob
\'qY��g�^
bT
W�JTHZ��cukwW^
bJ|
ZkX}VmbQ$
s�ac['g ^`\jViaJb�[pZk|c^
[]UWVzbJ|ÒqYVzbWÿ�ukwW^
['^`uk\'Z=[]ViXj\'VYukX�g�þ�wJVYuÑw gxZ=^
bJX}\_wW^`\�\9wJZ�ukacg,nJqiZ��JVY\p��a`sLX'\'ac[]VzbJ|í^
bJU
UWVYX'X'Z=gxVmbW^`\jVzbJ|l[]aceJ\'VmbJ|�Vmbos�ac['g ^r\'VYacbE\'a,X_eWnWnWac[]\6gxeJqY\'VmnJqYZ \p�Ïn ZkX�a`s�X'Z=[p­JVYukZkX�^
bJU n a
qYVYukViZkX}|c[pa`þLX
qYVmbJZ=^
[pqY�íþLVY\_wE\_wJZxX'Z=[]­cVYukZx\p�Ïn ZkX6^
bJUínWa
qYVYukVYZkX�g�bJa
\F\_wJZkVm[LukacgxfJVmbW^`\'VYacbJX ü=± a`þ�Zk­
Z=[�gW\_wJZx[pZkyWeJVz[]Zj$
gxZ=bo\
\_wW^`\�\_wJZ�ukacg,nJqiZk\jZ�\'acn a
qYa
|
��f Z�fW[pac^rUWu=^`X'\'ZkU-\'a>Zk­
Z=[p��[paceJ\jZ=[7UWacZkX�bJa
\
Xju=^`qYZ�þ�ZkqYq ¼ '2� ± ¨ û7½µü
ª wJZ=[pZ-^
[pZ>\µþ�axg ^`Vmb Xju=^`qYVzbJ| nW[paJfJqiZ=ghX=® ¢�aJacUWVmbJ|�[pZkyWeJVm[pZkX�Z��cukZkXjX'VY­
Z-ukacg gxeWbJVYu=^`\'VYacbd[pZkX'aceW[]ukZkX�g



�

^
bJUEukacg,nWeJ\'VmbJ|�\_wJZx[paceJ\'ZkXLeJX'VmbJ|dukacg nJqYZk\'Z}\'acnWaoqiao|
��U�^r\_^
fW^`X'ZkXF[pZkyÏeJVm[pZkXFZ��JukZkX'X'VY­
Z!nW[]acukZkX'XjVzbJ|
[pZkX'aJeW[pukZkX ü

'��Ï^og nJqYZkXds{ac[EnW[]a
\'aJuka
qYX fW^`X'ZkU�acb©
��JT�Xí^
[pZí\_wJZíVmb
\jZ=[�$½UWacg ^`Vmb nWa
qYVYuk��[paJeJ\'VmbJ| 9U. � 
2�"<
^
[pukwJVY\'Zkuk\_eW[pZ ¼ '�� ª ¨ ��½ g(.d� / .��Q$&.d� ¼ .�� / �
¨ ½ gW^
bJU / �(
t� ¼ �ía`�Ï¨ ��½µü
ª adukacnWZxþLVY\_wÒ\_wJZxVmbWwJZ=[pZ=bo\-a¤­oZ=['wJZ=^`Ularst¢�acaJUWVmbJ|wg
\'aJU�^���Ø X�
��JTFX�ac[p|J^
bJV!ZkZ�\_wJZ bJZk\pþ�ac['ÿ,ac[

Vmb
\jZ=['bJZk\�Vmb
\'a�^o[pZ=^`X�ukacbWbJZkuk\'ZkU�fo�!^FfW^`ukÿcf acbJZ ü�± a¤þ�Zk­
Z=[�g=\_wJVYX�Vmg n a
X'ZkX�^rUWUWVi\jViaJbW^`q�bJZk\pþ�aJ['ÿFukacbQ$
P�|ceW['^r\'VYacblnW[paJfJqiZ=ghX!^
bJU�g7^`X-[pZkX_eJqY\'X-acfJ\_^rVzbJZkU�fo� ¯ ^
[pukVm^7$&

eWbW^7$½TFukZk­
ZkX�^
bJUT×
^oeWgxZ=bEVmbJUWVYu=^`\'Z
¼ ¯ ×
¨ �7½ g7^
[pZ=^`X-gxeJX'\6f Z ukwJa
X'Z=bÒu=^
[pZ9s½eJqYqi��g�\'ao|
Zk\_wJZ=[>þLVY\_wÒ\_wJZ g ^`X_ÿoX6eJXjZkU \jalwJViUWZ,Vzbos�ac['g,^`\'VYacb
[pZk|c^o[pUWVmbJ|lUWZkX'\'VmbW^`\jViaJbJX!Vmb ^
b�^
[]Z=^(g7s�ac[�^ob
�ínWZ=[²s�ac['g ^obJukZ�Vmg nW[pa`­
Z=ghZ=b
\}\'alfWZdacfJ\_^`VmbJZkU þLVY\_w
[pZkX_n Zkuk\�\'a!^µ·¡¢/^`\Û¸º
��JT ü �/eW[p\9wJZ=['gxac[pZ�gJ^`|
|c[]Zk|c^`\'VmbJ|-Vmbos{aJ['g ^`\'VYacbhVzbE^ob�
��JTKVYXLgxeJuÑw ghac[pZLUWV så$
P�u=eJqY\�\_wW^
b}Vmb ^ � �vT 9�Z ü | ü g=X'ZkZ ¼ ¯ ^
[b����g1� ± '�¨ ��½ < ü ¬�Zku=^
eJX'Z�
W�JT�X�[pZkyÏeJVm[pZF\'acn a
qYa
|
�xg ^
nJX�\'a�f Z
[pZ=nJqYVYu=^`\'ZkUE^`\�Z=^`ukw [paceJ\jZ=[�g
UWV��
Z=[pZ=bo\�qYZk­
ZkqYX�a`s/\'aJnWa
qYa
|
VYZkX�g!eJXj\�fWZ>UWZjP/bJZkU ^
bJUd[paceJ\'Z=[pX�gxeJX'\�eJX'Z
gxeJqY\'VmnJqiZd\'acn a
qYa
|
�lg ^onJX-\'a ^r|
|c[pZk|c^r\'Z-Vmbos{ac[jg ^`\'VYacbÒVmb�^
b3
��JT 9�Z ü | ü g ¼ �ía`�Ï¨ � g ª � ª ý	�
¨ ½ < ü .²b
ukacbo\_['^`Xj\�g
^`|
|c[]Zk|c^`\'VmbJ|-Vmbos{aJ['g ^`\'VYacbhVzb � �vTFX�VYX�­oZ=[p�xX'Vmg nJqYZ�gÏf Zku=^
eJX'Z � ��T�Z��cukwW^
bJ|
ZkX�Vmbos{ac[jg ^7$
\'VYacbí^
f aceJ\�UWVYX'\9^
bJukZkX�\'adUWZkX'\'VmbW^`\jViaJbJX�g
^
bJUíX_eJukwlUWZkXj\'VmbW^`\'VYacbJX-u=^
bífWZ ^dX'VmbJ|
qYZ�bJZk\pþ�ac['ÿ,Z=bo\'VY\µ�
9�Z ü | ü g�[paceJ\jZ=[�g�bJZk\pþ�ac['ÿCg�wJa
X'\X<hac[ ^Ò|c[paceWn ars6Z=bo\'VY\'VYZkX 9{Z ü | ü g�^o[pZ=^`X�g�ukacbos�ZkUWZ=['^`\'VYacbJX�g�ukqmeJX'\'Z=[pXj< ü
TFukukac[pUWVmbJ|
qY��g7\_wJZ�[paceJ\jVzbJ|d^`qY|
ac[pVY\_wWg eJX'ZkX�^xXjVzbJ|oqiZ [paJeJ\'VmbJ| \_^
fJqYZ�þ>Vi\9wEZ=bo\_[pVYZkXL\'a VmbJUWVY­JViU�eW^rq�ac[
^`|
|J[pZk|c^`\'ZkUdUWZkX'\'VmbW^`\jViaJbJX ¼ �íu��-© �7½µü

.²b}X_eWg g ^
[]��g`\_wJZ�[paJeJ\'VmbJ|�^`qY|
ac[pVY\_wWgxX�eJXjZkU!Vmbx\jacU�^��JX�Ø=[paceJ\jVzbJ|�nW[]a
\'aJuka
qYX�wW^=­oZ�X'Zk­
Z=[]Z�Xju=^`qYVzbJ|
nW[pacfJqYZ=gxX ü ª wJZ-UWVYX'X'Z=gxVmbW^`\jViaJbEa`svVmbos�ac['g ^r\'VYacbdacbd^!n Z=[LnW^`\_wdfW^`X'VYXLVmb � �vTFX�qYZ=^`UWX�\ja!^}ukacgxfJV�$
bW^`\'aJ[pVm^`qvZ��WnJqYa
X'VYacbÒþLVY\_wÒ\_wJZ bJeWg!f Z=[Fa`s�X'Z=[p­JVYukZx\µ�WnWZkX�^obJU nWaoqiVYukVYZkX ü .½bT
W�JT�X�g7\9wJZ![pZ=nJqYVYu=^`\'VYacb
a`s�\9wJZEukacg nJqYZk\'Zl\jacnWa
qYa
|o��Vmbos{ac[jg ^`\'VYacb ukacbJX9eWgxZkX�Z��JukZkX'X'VY­
ZEukaJg gxeWbJViu=^r\'VYacb@^
bJU@nW[]acukZkX'XjVzbJ|
[pZkX'aJeW[pukZkXxVzb ­oZ=[p��qm^
[p|
ZlbJZk\pþ�ac['ÿoX ü .½b X_nJVY\'Zda`s�\9wJZkX'ZEVmbWwJZ=[pZ=b
\dnW[pacfJqYZ=gxX�g�^`qYq�a`s�\_wJZdZ��cVYX'\jVzbJ|
[paceJ\jVzbJ| nW[pao\'acukaoqiXL^
bJUlnW[]acnWa
X9^`qYX�s�ac[�nW[pa
\jacuka
qYX�s�ac[�­
Z=[p�xqm^
[p|
Z�bJZk\pþ�ac['ÿoX�^
[]Z6fW^`XjZkU�acb,ZkVY\_wJZ=[�a`s
\_wJZ-\pþ�a ^`qY|
ac[pVY\_wWg \p�WnWZkX ü
ª a ^rUWU�[pZkX'X�\9wJZkX'Z nW[]acfJqYZ=gxX�g�þ�Z UWZkX'u=[pVmfWZl^ÒbJZkþ gxZk\9wJacU�s{aJ[-UWVYX'\_[pVmfWeJ\'ZkU�g�^`U�^
nJ\'VY­
Z�[]aceJ\¡$

VmbJ|�® Ô!ÎÐÏ ���!
7Õ"�7ÍUË�ÊºÒQÔ Ñ1Ë�ÊjÎÐÍ�����Ö 9U
���T=< ü ª wJZ�ÿrZk�EViUWZ=^«a`s¹
8�vTFX-VYX-\_wW^`\-Z=^`ukwí[paceJ\'Z=[F[pZ=nWaJ[p\'XF\'aEVY\'X
bJZkVY|cwJfWac[pXx\_wJZ,uÑwW^
[j^`uk\'Z=[pVYX'\'VYukXxa`s�\_wJa
X'Z qYVmbWÿoX \_wW^`\-VY\ eJX'ZkX�Vmb�VY\'X nW[pZ9s{Z=[j[pZkU¢nW^`\_wJX üiY X'VmbJ|í\_wJVYX



©

Vmbos{aJ['g ^`\'VYacb�g7Z=^ruÑwí[paceJ\jZ=[LukacbJXj\_['eJuk\'X�^ Ö�Ë�Ì1Ê!�jÕ;Ñ1Ê&Ò � � \_wW^`\-ukacbJXjViXj\'X-a`s�^EnW^
[p\jVz^rqv\'aJnWa
qYa
|
�í^
bJU
VYX�eJX'ZkUd\'axukacg nWeJ\'ZFVY\'X�nW[pZ9s�Z=['[pZkUEnW^`\_wJX ü ¬��dUWVYX'X'Z=gxVmbW^`\'VmbJ|dqYVzbWÿ8$½X'\_^r\'ZkXL['^`\_wJZ=[�\_wW^
bdnW^`\_w,ukwW^
[�$
^`uk\'Z=[]ViXj\'VYukX�g�
���T�X�^�­
a
VYUí\_wJZ}ukacgxfJVzbW^r\'ac[pVm^`q�Z��WnJqYa
X'VYacbÒVmbJu=eW['[pZkU�þLVY\_w � �vTFXFs�ac[�[]aceJ\'VmbJ| eWbJUWZ=[
gxeJqY\'VmnJqiZ>ukacbJX'\_['^rVzbo\'X ü TL\
\_wJZ�X_^
gxZ�\'VmgxZ�g
fWZku=^oeJX'Z�acbJqY��[pZkqYZk­¤^
bo\�Vmbos{ac[jg ^`\'VYacb5ViX�nW[pacnW^r|c^`\'ZkU�g�\_wJZ
ukacg gxeWbJVYu=^`\'VYacb�^
bJU�X'\'aJ['^`|
Z}a¤­oZ=['wJZ=^`Uíu=^
b�f Z X'VY|cbJV�P�u=^
bo\'qY��qYZkX'X�þ�wJZ=b ukacg nW^
[pZkUí\'a>¢�aJaJUWVzbJ|
fW^`X'ZkU3
��JTFX ü ª wJZ�[pZkXj\La`s�\_wJVYX�\_wJZkXjViX>ViXFac[p|J^
bJV!ZkZkU ^`X�s�a
qYqYa`þLX=®

@ ÷7à + ÞkéWß ó nW[pZkXjZ=b
\'Xx\_wJZdqYVmbWÿ�$½­
Zkuk\jac[ ^`qY|
ac[]Vi\9wWgN9 
��vT�g�<5UWZkX'u=[pVmfWZkX VY\'Xxacn Z=['^`\'VYacb�g�nWa
Vmbo\'XxaceJ\
UWV��
Z=[pZ=bJukZkX-\ja a
\_wJZ=[F[paceJ\'VmbJ|E^`qY|
ac[pVY\_wWghX�g�­oZ=[pV�P�ZkX-\_wJZ�ukac[j[pZkuk\_bJZkX'XFa`s¶
���T`g7^
bJUí^
bW^`qY�°ZkZkX
Vi\jX�nWZ=[²s�ac['g,^
bJukZ ü

@ ÷7à + ÞkéWß ) Vmbo\_[paJU�eJukZkX6^
bJUE­oZ=[pV�P�ZkX�^ bJa`­
Zkq
gxZkukwW^
bJVYX_g \'a ­oZ=[pV s{�EeWnWU�^`\jZkX�s{aJ[�nW[]a
\'aJuka
qYXL\_wW^`\
[pZkqY��acb«\_wJZ-UWVYX'X'Z=gxVmbW^`\jViaJblarsvqYVzbWÿ8$½X'\_^r\'Z�Vmbos�ac['g ^`\jViaJb ü

@ ÷7à + ÞkéWßÙ- UWZkX'u=[]Vzf ZkX-\_wJZ�Z��J\'Z=bJX'VYacb«a`s�
��vT4\ja�^
bE^
[pZ=^¤$µfW^`X'ZkU wJVYZ=['^o[puÑwJVYu=^`q�[paceJ\jVzbJ|d^
[pukwJVi\jZkuj$
\_eW[pZ ü

@ ÷7à + ÞkéWß ? X_eWg,g ^
[pV!ZkZkXL\_wJZ>þ�aJ['ÿxnW[pZkX'Z=bo\'ZkU�Vmbd\_wJVYX�\_wJZkX'VYX�^obJU n a
Vmb
\'XL^`\�X'acgxZFUWVm[pZkuk\'VYacbJX�s�ac[
steJ\_eW[]Z-þ�aJ['ÿ ü



�

¿ÁÀ[Â>ÃeÄ¶Å�Æ$#
G H Õ ¨&%(' Ø:§4×�Ô O ¦ « L Ô O H ×*) ­ +�G ' ¦ ,

TFqi\9wJaceJ|cw�\_wJZíVmbWwJZ=[pZ=bo\íqiVmgxVY\_^r\'VYacbJXla`s�
��JTFX ^
bJU � ��T�Xl^
[]Z þ�ZkqYq�ÿJbJa¤þFb�g�Z��JVYX'\'VmbJ|P[]aceJ\'VmbJ|
nW[pa
\jacuka
qYXdac[dnW[pacnWaoX_^`qYX s�ac[d[paceJ\'VmbJ| Vmb@qm^
[]|
ZíVzbo\'Z=['bJZk\jX ^
[]Z fW^`X'ZkU�acb \_wJZkX'ZÒ\µþ�a¢^onWnW[pac^`ukwJZkX
9�Z ü | ü g�XjZkZ ¼ ÎLÎ"�W¨ � g�'2� ª ¨ ��½ < ü ª wJVYX-ukwW^
nJ\'Z=[-nW[pZkX'Z=bo\'Xx^�bJZkþ gxZk\_wJaJUls�ac[FUWVYX'\_[]VzfWeJ\jZkU�gvXju=^`qm^
fJqYZ
[paceJ\jVzbJ|,Vzb«ukacg nWeJ\'Z=[>bJZk\µþ�ac[jÿ
X�u=^`qYqYZkU Ô!ÎåÏ-��
�Õ���ÍUË�Ê;ÒQÔ Ñ1Ë�ÊjÎÐÍ�����Ö gJac["
���T ü ª wJZ�fW^`X'VYu�VYUWZ=^,a`s�
��vT
ukacbJX'VYX'\jX�a`sL^`X_ÿoVzbJ|íZ=^`ukwí[paceJ\'Z=[5\'al[pZ=n ac[p\-\'aÒVi\jX!bJZkVY|cwJfWac[pX}\_wJZ ukwW^
['^`uk\jZ=[pVYX'\'VYukX�a`sLZ=^`ukwÒa`sL\_wJZ
qYVmbWÿ
X�VY\�eJX'ZkX�\'a�[]Z=^`uÑw,^FUWZkX'\'VmbW^`\'VYacb,\_wW[paceJ|JwxacbJZLac[�ghac[pZ�nW[pZ9s�Z=['[pZkUdnW^`\_wJX�gJ^
bJU \'a�[pZ=n ac[p\�\'a-VY\'X
bJZkVY|cwJfWac[pX-þFwJViukwíqYVmbWÿ
X}VY\�wW^`X-Z=['^`X'ZkU«st[]acgHVY\'X�nW[]Z9s{Z=['[]ZkU nW^r\_wJX üºY X'VmbJ|E\_wJVYX-Vmbos{ac[jg ^`\'VYacb�g7Z=^`ukw
[paceJ\jZ=[�ukacbJX'\_[jeJuk\'X�^ Ö�Ë�Ì1Ê!�jÕ	Ñ°Ê¡Ò � � ukacbJX'VYX'\jVzbJ|da`s�^`qYqv\9wJZ-qiVmbWÿoX-VY\6eJX'ZkXFVmbE\_wJZxnW[pZ9s�Z=['[pZkUlnW^`\_wJXF\'a
Z=^`ukw�UWZkXj\'VmbW^`\'VYacb ü 
��vT Z=bJX_eW[pZkXx\_wW^`\}\_wJZ qYVmbWÿ�$½X'\9^`\'ZEVmbos{aJ['g ^`\'VYacb�g ^`Vmb
\9^`VmbJZkU@^`\�Z=^`ukw [paceJ\'Z=[
ukac['[]ZkX_nWacbJUWXF\'a \9wJZ-qiVmbWÿ«ukacbJX'\'VY\_eJZ=bJuk�Òa`s \9wJZ�nW[pZ9s{Z=[j[pZkU nW^`\9wJX6eJX'ZkUíf
�E[paceJ\jZ=[pXLVmbE\_wJZxbJZk\pþ�aJ['ÿ
ac[�Vmb
\jZ=['bJZk\ ü '�^`uÑwd[paceJ\jZ=[�[jeWbJX�^}qiaJu=^`qvnW^r\_wQ$½X'ZkqYZkuk\'VYacbl^rqi|oac[pVY\_wWg ac[�gxeJqi\jVznJqYZ ^`qY|
ac[]Vi\9wWgxX�acbdVY\'X
\'acn a
qYa
|
�í\_^
fJqYZ \jalukacg nWeJ\jZ VY\'XxX'aceW[pukZ |J['^
nWwíþLVY\_w \_wJZ�nW[pZ9s�Z=['[pZkU nW^`\_wJX}\'aEZ=^`ukwíUWZkX'\'VmbW^`\'VYacb ü
�WeJukwlnW^`\_wQ$½XjZkqiZkuk\jViaJb ^rqi|oac[pVY\_wWg u=^
b«uÑwJaJa
X'Z�^ob
�d\p�Ïn Z-a`s�nW^r\_w[9�Z ü | ü g
X9wJac[p\'ZkX'\FnW^`\_w�g�g ^8�cVmgxeWg�$
u=^
nW^`ukVY\p��nW^`\9w�g�nWa
qYVYuk�lnW^`\_w ü < ª wJZ�acbJqY�E[pZkyWeJVz[]Z=gxZ=b
\jX�s{aJ[�ukaJ['[pZkuk\�acnWZ=[j^`\'VYacbd^
[pZFs�ac[�^`qYqv[]aceJ\'Z=[pX
\'axeJX'ZLUWZk\'Z=['ghVzbJVYX'\jViu�^rqi|oac[pVY\_wWgxX�\_wW^`\�nW[]acU�eJukZF\_wJZFX_^
gxZ�[]ZkX_eJqY\�þFwJZ=bxukacg nWeJ\'VmbJ|x\_wJZ-nW[pZ9s�Z=['[pZkU
nW^`\_wJX;9�Z ü | ü g`acbJZ�[paceJ\jZ=[�u=^
b eJXjZ6¬�ZkqYqmg ^
bQ$d��aJ[pU ^rqiXja!\ja-ukacg nWeJ\'ZFX_wJac[p\jZkX'\�nW^`\_wJX�st[paJg Vi\jX�XjaceW[pukZ
|c['^onWw�g
þ�wJVYqYZ�a
\9wJZ=[pX�u=^
bdeJX'Z � V 0]ÿoX'\_['^ Ø X�^`qY|
ac[pVY\_wWgµg�<�\_wW^r\�\_wJZFX_^
gxZF\'VYZj$µfW[pZ=^
ÿoVmbJ|�['eJqYZkXL^
[pZ�eJXjZkU
s�ac[xZkyWeW^`qYqi� |oacaJU@nW^`\_wJX�g�^
bJU \_wW^r\�[paceJ\'Z=[]Xh[]Z=nWac[p\d^`qYqL\_wJZEqYVmbWÿ
XleJX'ZkU�Vmb@^`qYq�nW[pZ9s�Z=['[pZkU@nW^r\_wJX
acfJ\_^rVzbJZkUíeJX'VmbJ|�\9wJZkVz[>qYacu=^rqv^`qY|
ac[pVY\_wWg ü
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¬�Zku=^
eJXjZ=
���TFX nW[]acnW^`|c^`\jZ�qYVmbWÿ8$½X'\_^`\'Z-Vmbos�ac['g ^r\'VYacb fo� UWV���eJXjVzbJ|xqYVmbWÿ Xj\_^`\'ZkX�X'ZkqYZkuk\'VY­
ZkqY�lfW^`X'ZkU
acbÒ\_wJZxUWVYX'\_[pVmfWeJ\'ZkU ukacg nWeJ\9^`\'VYacbÒa`s nW[]Z9s{Z=['[]ZkU¢nW^`\_wJX�g�
8�vTFX�[pZkU�eJukZ \_wJZ,ukacg gxeWbJVYu=^`\'VYacbía`­
Z=[�$
wJZ=^`U�VzbJu=eW[j[pZkU@Vmb \9['^`UWVY\'VYacbW^`q�
W�JT�X�g�þFwJViukw@[]Zkqi� aJbn¢�acaJUWVmbJ|¢a`s-qYVmbWÿ X'\_^r\'ZkX ü ¬�Zku=^
eJX'Z^
8�vTFX
Z��JuÑwW^
bJ|oZ�[paceJ\'VmbJ|xVmbos{ac[jg ^`\'VYacbd\_wW^r\�VYX�[pZkqm^`\'ZkUE\ja!qYVmbWÿ39�^
bJUEZk­
Z=bdbJacUWZ�< uÑwW^
[j^`uk\'Z=[pVYX'\'VYukX�g�['^`\_wJZ=[
\_wW^
bEnW^r\_wduÑwW^o['^`uk\'Z=[pVYX'\jViukX7g�\_wJVYX-^
nWnW[pac^ruÑwdZkqYVmgxVmbW^`\'ZkX-\_wJZ-ukaJg nJqYZ��cVY\p�EVmbJu=eW['[pZkUíþLVY\_w � ��T�X�s�ac[
[paceJ\jVzbJ| eWbJUWZ=[EgxeJqY\'VmnJqiZ�ukacbJX'\_['^rVzbo\'X ¼ ¦ ^�sd� �7½µü ��Zk|J^
[pUWqYZkX'XEa`s�\_wJZÒ\p�Ïn Zla`s![paJeJ\'VmbJ| ^`qY|
aJ[pVY\_wWg
eJX'ZkU�g�^`|
|c[]Zk|c^`\'VYacb�Vmbos{ac[jg ^`\'VYacb 9�V ü Z ü g�wJVYZ=['^
[]uÑwJVYu=^`q-[paceJ\'VmbJ|°<xf ZkukacgxZkXE^�bJZkukZkX'X'VY\p�¢\ja�X_eWnWnWaJ[p\
[paceJ\jVzbJ|xVmb,­
Z=[p� qm^
[p|oZ�bJZk\pþ�aJ['ÿ
X�ac[�Vmbo\'Z=['bJZk\'X ü 
���T�XL[pZ=n ac[p\�qYVmbWÿoX�bJZkZkUWZkUE\'a![]Z=^`uÑwhUWZkX'\'VmbW^`\'VYacbJX�g
bJa
\}ukacg nJqYZk\'Zd\'acnWaoqiao|
��g ^
nJX�g�^
bJU ^«UWZkX'\'VmbW^`\'VYacb�u=^
b fWZE^EX'VmbJ|
qYZdZ=b
\jVi\p��aJ[-^
b¢^r|
|c[pZk|c^r\'Z�a`s
Z=bo\'VY\'VYZkX ü ª wJZ=[pZ9s�ac[pZ�g
^r|
|c[pZk|c^r\'VYacbEa`s�Vmbos�ac['g ^r\'VYacbÒu=^
bÒ\_^
ÿ`ZxnJqz^rukZ!Vmb�^ob^
8�vT f
�l^`U�^onJ\'VmbJ|l^
b
�
a`s�\_wJZ�^
[pZ=^¤$µfW^`X'ZkU¢[paJeJ\'VmbJ|l\'ZkukwWbJVYyÏeJZkX nW[pacn a
X'ZkUís�ac[ � ��T�X-Vmb�\_wJZ nW^`X'\�9�Z ü | ü g ¼ ¯ ^
[Û�Q��g�®;®-©o©(g
ª X_e(�Q� ½ < ü
ª wJZ�s{aoqiqYa`þLVmbJ|�XjZkuk\'VYacbJX�Vzbo\_[paJU�eJukZF\_wJZ�bJZk\pþ�ac['ÿ�ghacUWZkq7eJX'ZkU Vmb \9wJZ�[pZ=g ^`VmbJUWZ=[�a`s7\_wJVYX�\9wJZkX'VYX�g

UWZkX'u=[pVmf Z 
8�vT�g�X9wJa¤þ \_wW^`\�
���T ukaJb
­
Z=[]|
ZkXL\'a ukaJ['[pZkuk\�nW^`\9wJX6^�P/bJVY\'Zx\'VmgxZx^�s�\'Z=[�\_wJZ}acuku=eW['[]Z=bJukZ
a`s�^
bí^
[jfJVi\9['^
[p�EX'ZkyWeJZ=bJukZ a`s�qYVmbWÿ8$½uka
X'\�aJ[L\'aJnWa
qYa
|
VYu=^`q�ukwW^
bJ|
ZkX�eWbJUWZ=[F\_wJZ ^`X'X9eWg nJ\'VYacbÒ\_wW^`\-^`qYq
[paceJ\jZ=[pX�['eWbí\_wJZ,X_^
gxZ qYaJu=^`q�^rqi|oac[pVY\_wWg�9�Xj<>s{ac[F\9wJZ ukacg nWeJ\_^r\'VYacbía`s�nW[pZ9s�Z=['[pZkU¢nW^r\_wJX�g
u=^rqiu=eJqm^`\jZ
VY\'X�ukaJg nJqYZ��cVY\p��g�^
bJU�ukaJg nW^
[pZ VY\'Xx^�­
Z=['^`|
Z n Z=[²s{aJ['g ^
bJukZE^`|c^`VmbJX'\-\9wJZ n Z=[²s{aJ['g ^
bJukZ ars>^obíVYUWZ=^`q

��JT ^
bJUE\9wJZ � VYX'\_[pVmfWeJ\'ZkUí¬�Zkqiqmg ^ob���aJ[pU[9 � ¬2��<�^`qY|
ac[pVY\_wWg eJX'ZkUEVmblg ^ob
� � ��TFX ü

.0/"1 GH.�(cIK3>)7M&2 3�0x.43
ª alUWZkX'u=[pVmf ZE\_wJZ []aceJ\'VmbJ|�^`qY|
ac[pVY\_wWgxX}Vmb
\_[]acU�eJukZkU Vmb�\_wJVYX!\9wJZkX'VYX�g�^
bíVmbo\'Z=['bJZk\xVYX gxacUWZkqYZkU@^`Xx^
UWVm[pZkuk\'ZkU�ukaJbWbJZkuk\'ZkUí|c['^
nWw65 Þ 9�7#V"8�<�goþ�wJZ=[pZ�7 ViX-\9wJZ!XjZk\�a`s�bJaJUWZkX�^
bJU98 \_wJZ�XjZk\�a`s�ZkUW|oZkX ü
T-b ZkUW|
Z�f Zk\pþ�ZkZ=bdbJaJUWZkX�av^obJU�cxViX�UWZ=bJa
\jZkUl^`Xº9UaÛV�cB< ü ��aceJ\'Z=[pXL^
[]ZL\_wJZ�bJaJUWZkX�arsv\_wJZF|c['^
nWwd^
bJU
bJZk\pþ�ac['ÿoX-ac[-UWVm[pZkuk\}qiVmbWÿoX�fWZk\pþ�ZkZ=b�[paJeJ\'Z=[pX!^o[pZ \_wJZ ZkUW|oZkX�a`sL\_wJZ |J['^
nWw ü '�^`ukw�nWa
Vmbo\¡$½\'a�$µn a
Vmb
\
qYVmbWÿ Vzb X9eJuÑw ^Ò|c['^
nWw wW^`XxqYZ=bJ|
\_w ac[5uka
X'\ ^`X'X'aJukVm^`\'ZkU þLVY\_w VY\ ü .½b�\'Z=['ghX!ars�ukacbWbJZkuk\'VY­JVi\p��g�\_wJZ
|c['^onWwlVYX}X'�Ïg,gxZk\_[pVYu=^`q ü ª wJVYX!gxZ=^
bJX-\9wW^`\-V s>^dqYVmbWÿÒVYX�acn Z=['^`\'VYacbW^`q�VmbíaJbJZ UWVm[pZkuk\'VYacb�g
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b
eWnWU�^r\'Z�Vmb ^lgxZkXjX_^`|
Z aJbJqi��þ�wJZ=b�^EqYVmbWÿ�ViX gxaJUWV�P�ZkU�g�^`UWUWZkU�g�ac[5UWZkqiZk\jZkU Vzb�VY\'X�XjaceW[pukZd|c['^
nWw�g
bJa
\LþFwJZ=bd\_wJZ�X_^ogxZ6eWbWghacUWV�P�ZkUíqYVzbWÿ«VYX6eJX'ZkUds�ac[L^,gxacUWV�P�ZkUÒX'Zk\La`s�nW[pZ9s�Z=['[pZkUlnW^`\_wJX7kW\_wJZ=[pZ9s�ac[pZ�g
\_wJZ-bceWgxf Z=[�ars eWnWU�^`\jZ6gxZkXjX_^`|
ZkX�^
bJU�\9wJZ�X'V!ZkZ-a`s�eWnWU�^`\'Z-gxZkX'X9^`|
ZkX�UWa bJa
\LbJZkukZkX'X9^
[pVYqY��VmbJu=[pZ=^`XjZ
þLVY\_w«\_wJZ�bceWgxf Z=[�a`s�nW^`\_wJX�gWXjZ=[p­cVYukZ}\µ�WnWZkX7gWac[�nWa
qYVYukVYZkX�\_wW^r\ ^,[paceJ\'Z=[LeJXjZkX ü
T [paceJ\jZ=[![]Z=nWac[p\jX VY\'X X'aceW[]ukZE|c['^
nWw \'aíVY\'X�bJZkVY|cwJfWaJ[pX�VmbJu=[pZ=ghZ=b
\_^rqiqY��kF\_wJZ=[pZ9s�ac[pZ�g�^í\p�WnJVYu=^`q

eWnWU�^r\'ZlgxZkX'X_^r|
Z�Vmb]
���T ukacb
\9^`VmbJX acbJqY� ^«s�Zkþ Ò���� ^
bJU �QÕ�Ô!Õ�ÍUÕ eWn U�^`\'ZkX üe/ s�ukaceW[pX'Z�g�þ�wJZ=b ^
[paceJ\jZ=[-ZkX'\_^ofJqiVYX_wJZkX ^ÒbJZkþ qYVmbWÿwg�VY\xwW^`X�\'aÒX'Z=bJU Vi\jX�Z=bo\'Vm[pZ X'aceW[]ukZ�|c[j^
nWwÒ\'al\_wJZdbJZkþ bJZkVY|cwJfWaJ[�k
\_wJVYX�VYX�ZkyWeJVY­¤^`qYZ=bo\�\ja�\_wJZ;
��JTKu=^`XjZ�Vmbdþ�wJVYukw�^x[paceJ\jZ=[�X'Z=bJUWX�VY\'X�Z=b
\jVz[]Z-\'acnWaoqiao|
�x\_^
fJqYZ�\ja!^xbJZkþ
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bJZkVY|cwJfWac[�g ac[�\_wJZ � �vTKu=^rX'Z�Vmb,þ�wJVYuÑwE^x[paJeJ\'Z=[�X'Z=bJUWX>Vi\jX�Z=bo\'Vm[pZ-[paceJ\'VmbJ|x\_^
fJqYZ-\'ax^xbJZkþLqY� s�aceWbJU
bJZkVY|cwJfWac[ ü
¬�Zku=^
eJXjZ�a`s
UWZkqm^��cX�Vmbd\_wJZ�[]aceJ\'Z=[pX�^
bJU�qYVmbWÿoXLa`s
\_wJZFVzbo\'Z=['bJZk\7gc\9wJZ Ò���� aJ[ ��Õ7Ô Õ7ÍUÕ eWn U�^`\'ZkX�X'Z=bo\

fo�6^L[]aceJ\'Z=[
g ^���nW[]acnW^`|c^`\jZ ^`\�UWV��
Z=[pZ=bo\
X_n ZkZkUWX�^`qYacbJ|LUWV��
Z=[pZ=bo\vnW^`\_wJX ü ª wJZ=[pZ9s�ac[pZ�g`^�|
VY­
Z=b}[paceJ\'Z=[
g ^���[pZkukZkVY­
Z�^ob!eWn U�^`\'Z�s½[pacg ^FbJZkVi|Jwcf ac[�þLVY\_w}X'\9^`qYZLqYVzbWÿ8$½X'\_^r\'Z�Vzbos�ac['g,^`\'VYacb ü ª wJZ�ukacbJX'VYX'\'Z=bJuk�xa`s
qYVmbWÿ�$½X'\9^`\'Z-Vmbos{aJ['g ^`\'VYacb,u=^
bdfWZFukacbo\_[pa
qYqYZkUEacb ^}qYVmbWÿ�$µfo��$½qYVmbWÿlfW^rX'VYX�\9^
ÿ
VmbJ| ^`UW­`^
b
\9^`|
ZLa`s�\_wJZLs½^`uk\
\_wW^`\F\_wJZxacbJqY��[paceJ\'Z=[>\_wW^`\-u=^oblukwW^
bJ|
Zx\_wJZxVmbos�ac['g ^`\jViaJb ^ofWaceJ\�^d|
VY­
Z=bÒqYVmbWÿíVYX-VY\'X�wJZ=^`U¢bJaJUWZ ü
�íac[pZ}X_nWZkukV�P�u=^`qYqY��g�^,UWVYX'\_[pVmfWeJ\'ZkU \'Z=['ghVzbW^r\'VYacbQ$½UWZk\'Zkuk\'VYacb�ghZkuÑwW^
bJVYX_g VYX�bJZkukZkX'X_^
[p�«s{aJ[-^E[paceJ\'Z=[
\'ax^`X'ukZ=[p\_^rVzb,þ�wJZ=bE^5|
VY­
Z=bEeWnWU�^`\jZ�VYX�­¤^`qYVYU ^obJU ^�­
a
VYUd\_wJZ-nWa
X'XjVzfJVYqYVY\p�Ea`sveWnWU�^`\'ZkX>ukVz[]u=eJqz^r\'VmbJ| Vmb
\_wJZ bJZk\pþ�ac['ÿhs{ac[]Zk­
Z=[ ¼ ¬ ¯ ¨ û g/¬ ¯ ¨ ��½µü ª Z=['ghVzbW^r\'VYacbQ$½UWZk\'Zkuk\'VYacb�ghZkuÑwW^
bJVYX_ghX�fW^`X'ZkUíacbÒX'ZkyWeJZ=bJukZ
bJeWg!f Z=[pXdX'VmgxVYqz^o[d\'a�\_wJa
XjZ eJX'ZkU�Vzb�^�bJeWgxfWZ=[,a`s`
��JTFX ¼ ¬ ¯ ¨ û g#�ía¤�W¨ � g"
�Z=[Û� ��½ aJ[xUWV���eJXjVzbJ|
ukacg nWeJ\9^`\'VYacbJX ¼ ¯ ^
['¨ û ½ u=^
bEf Z!eJX'ZkUÒ\'a ­¤^rqiVYU�^`\jZ!eWnWU�^r\'ZkX ü
T ukacbJu=[]Zk\'Z Z=gxfWaJUWVmgxZ=b
\xa`s�
���T s�ac[FX_wJac[]\'ZkX'\¡$µnW^`\9w�[paceJ\'VmbJ|wg�þ�wJVYuÑw�þ�Z u=^`qYq"
���T"$&�('�ýºg�ViX

X_wJa`þ�bíVmb�\_wJZE^
nWnWZ=bJUWV!� a`sL\_wJVYX!ukwW^
nJ\'Z=[>9U�JZkuk\'VYacb ûWü � ü 
���T"$&�('�ý UWZk\'Z=['gxVmbJZkX \9wJZ ­¤^`qYVYUWVY\p�¢a`s
eWnWU�^r\'ZkX6eJXjVzbJ|l^hX'ZkyÏeJZ=bJukZ bJeWgxfWZ=[ s{ac[ Z=^`uÑw«qYVzbWÿ ü ª wJZ�X'ZkyWeJZ=bJukZ bceWgxfWZ=[>a`s�^xqYVmbWÿEukacbJX'VYX'\jX�a`s
^dukaceWbo\'Z=[F\_wW^`\Fu=^
b�f Z VmbJu=[pZ=gxZ=bo\'ZkU�acbJqY��fo�l\_wJZ wJZ=^`U¢bJaJUWZ a`s�\9wJZ qYVzbWÿ ü ��aJ[Lukacbo­
Z=bJVYZ=bJukZ�g�^
[paceJ\jZ=[LVYX�^`X'X9eWgxZkUí\'a ÿrZkZ=nlaJbJqi�ÒacbJZxukaceWbo\'Z=[>s{aJ[�^`qYq�\_wJZxqYVzbWÿoX-s�ac[>þ�wJVYuÑw Vi\-VYX-\_wJZ wJZ=^`U�bJaJUWZ�g
þ�wJVYukwíX'Vmg nJqY��gxZ=^
bJX-\_wW^`\-\9wJZ!XjZkyÏeJZ=bJukZ�bJeWgxfWZ=[-^E[paJeJ\'Z=[F|
VY­
ZkX-\'aE^dqYVzbWÿ s{ac[>þ�wJVYukwíVY\-ViX}\_wJZ
wJZ=^`U�bJacUWZEu=^
b�fWZEVmbJu=[pZ=gxZ=bo\'ZkUKfo� gxaJ[pZE\_wW^
b acbJZEZ=^ruÑw \'VmgxZÒ\_wJZEqYVmbWÿ@nW^
['^ogxZk\'Z=[pXxukwW^
bJ|
Z
­¤^rqzeJZkX ü ª wJZ Vmbos�ac['g ^r\'VYacb�[pZk|c^o[pUWVmbJ|lZ=^`ukwíqYVmbWÿíVmb�^l[paJeJ\'Z=[�Ø XF\'acn a
qYa
|
�í\_^
fJqYZ VYX!^oeJ|cgxZ=bo\'ZkU�\'a
VmbJukqmeJUWZ�\_wJZxX'ZkyWeJZ=bJukZ�bJeWgxfWZ=[Fa`s�\_wJZ gxa
X'\-[pZkukZ=bo\�eWnWU�^`\'Z [pZkukZkVY­
ZkU�g�þ�wJVYuÑw þ ^rX�|
Z=bJZ=[j^`\'ZkU�f
�
\_wJZ�wJZ=^`UíbJacUWZ}a`sv\_wW^r\LqYVzbWÿ ü

��ac[�X'Vmg nJqYVYukVY\µ��g�\_wJZFX_nWZkukV�P�u=^`\jViaJbda`s�
��vT%$&�('�ý ^`X'X9eWgxZkX�\_wW^r\�eWbJfWaceWbJUWZkUEukaceWbo\'Z=[pX�^
[pZ�eJXjZkU
\'alÿ`ZkZ=nÒ\_[j^`uÑÿ«a`s�XjZkyÏeJZ=bJukZ�bJeWgxfWZ=[pXx^
bJUí\_wW^`\-Z=^`ukwí[paceJ\'Z=[-[]Z=gxZ=gxfWZ=[pX}\_wJZxX'ZkyÏeJZ=bJukZEbJeWg!f Z=[
a`s�qYVmbWÿoX UWZkqYZk\'ZkU st[]acg Vi\jX!\jacnWa
qYa
|o��\_^
fJqYZdqiaJbJ| Z=bJaJeJ|cw�s{aJ[-\_wJZE^`qY|
ac[pVY\_wWg \'aíþ�ac['ÿÒukac[j[pZkuk\'qY� ü
.½b�nW['^`uk\'VYukZ�g
V s2P/bJVi\jZ�X'ZkyWeJZ=bJukZ�bJeWgxfWZ=[pX�^
[]ZheJXjZkU�\'aE­¤^rqiVYU�^`\jZ�eWnWU�^`\jZkX�gv^E[pZkXjZk\�gxZkuÑwW^obJViX9g ViX
bJZkZkUWZkUd\'a�[pZkuk�JukqiZFX'ZkyWeJZ=bJukZ6bJeWgxfWZ=[pX ü T-b ^`|oZ�P�ZkqYUdX'Z=[p­
ZkX�\_wJVYX�nWeW['n a
X'Z ¼ ¬ ¯ ¨ û�½ k
þFwJZ=b ^FqYVzbWÿhViX
UWZkqYZk\'ZkUds½[pacg4\9wJZ�\'aJnWa
qYa
|
�,\_^
fJqYZ�gJ\_wJZ6[]aceJ\'Z=[�g,^`Vmb
\_^rVzbJVmbJ| \9wJZ�\_^ofJqiZFqm^
fWZkqYXL\9wJZ�qYVmbWÿE^`X�UWZkqYZk\'ZkU�g
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þ�wJVYukw¢gxZ=^obJX-\_wW^`\�VY\}ViXxbJa
\!eJXjZkU�\'aEukacg nWeJ\jZ�bJZkþ X'aJeW[pukZ |c['^onWwJX�gv^
bJU ÿ`ZkZ=nJX�\_wJZ,qiVmbWÿíZ=bo\_[p�
eWbo\'VYqv\_wJZ ^`|oZ	P�ZkqiU�a`s \9wJZ!Z=bo\_[p�dZ��WnJVz[]ZkX ü ª adqYVzghVi\}\_wJZ�XjV ZkZxa`s�\9wJZ!^`|
ZéP�ZkqYU�g7\_wJZ!wJZ=^`U�bJaJUWZ�a`s
Z=^`ukw qYVmbWÿdX'Z=bJUWXL^
b Ò���� aJ[ �QÕ�Ô!Õ�ÍUÕ eWn U�^`\'Z>s{ac[�\_wW^r\�qYVmbWÿEnWZ=[pVYaJUWViu=^rqiqY�]9�UWZ=nWZ=bJUWVmbJ|dacb þFwJZk\_wJZ=[�ac[
bJa
\�\_wJZFqYVzbWÿdVYX�VmbdVY\'X�X'aceW[pukZ-|c[j^
nWw(<�g
Zk­oZ=b V s�bJa!ukwW^
bJ|
ZkX�aJuku=eW[�Vmbd\_wJZFqiVmbWÿ ü ª wJZ6g ^8�cVmgxeWg ^`|
Z
a`s�^xqYVmbWÿEVYX�\9wJZ=bl^ gxeJqY\'VmnJqYZ a`s�\_wJZ�\'VmgxZ-VY\F\_^
ÿ`ZkX s{ac[>^
bEeWnWU�^`\jZ!\jahnW[]acnW^`|c^`\jZ-\_wW[paceJ|cwJaJeJ\L\_wJZ
bJZk\pþ�ac['ÿ ü


�[paJukZkU�eW[pZkX Ì � ��ÒQÍUÕ g Ì � ��Ò�ÍUÕ ÍUË � Ë�Ô!ËÛÑD� ÍUÒ°Ó�Ô!Õ g-^
bJU �jË�� � Ò�Ê¡Õ Ö�Ë�Ì1Ê��XÕ Ñ°Ê¡Ò � ��Ö ^
[pZ�\_wJZ�ukac[pZ�a`s

���T"$&�('�ýºgJVmbx\_wW^r\�\_wJZkX'ZFnW[pacukZkU�eW[]ZkX ^o[pZ�nWZ=[µs{ac[jgxZkU \'a�eWn U�^`\'ZF\_wJZLU�^`\_^FXj\_['eJuk\_eW[pZkX�wJZkqYU ^`\�\_wJZ
[paceJ\jZ=[
Z=^`ukw}\'VmgxZL^-[paceJ\'Z=[�nW[paJukZkX'X'ZkX�^
b-VmbWnWeJ\�Zk­oZ=b
\�9�Z ü | ü g`^-gxZkX'X_^`|oZ�s½[pacg acbJZ�a`s/VY\'X�bJZkVY|cwJfWac[]X�g
ac[�^xqYVmbWÿ�$½ukaoX'\�ukwW^
bJ|
Z�bJao\'V�P�u=^`\'VYacbds½[pacg ^
bEeWbJUWZ=[]qi�JVmbJ|lnW[pa
\'aJuka
q < ü ��VY|ceW[pZ ûWü û X_eWg g ^o[pV!ZkZkXL\_wJZ
acn Z=['^`\'VYacbda`s�\_wJZkX'ZxnW[paJukZkU�eW[pZkX�Vmb«X'V!��X'\jZ=nJX ü

.²b]
���T"$&�('�ýºg�þFwJZ=b ^�[paceJ\'Z=[xnW[paJukZkX'X'ZkXd^
b Ò���� aJ[ �QÕ�Ô!Õ�ÍUÕ eWn U�^`\'Z�g�Vi\ P/[pX'\ ukacg,nW^
[pZkXx\_wJZ
X'ZkyWeJZ=bJukZ�bceWgxf Z=[�Vmb,\_wW^`\�eWnWU�^`\'Z�^r|c^`VmbJX'\�\9wJZ�X'ZkyWeJZ=bJukZ�bJeWg!f Z=[�g ^`Vmb
\9^`VmbJZkU s�ac[�\9wJZ�X_^ogxZ�qYVmbWÿ
Vmbx\_wJZ�\'acn a
qYa
|
�}\_^
fJqYZ ü ª wJZ�eWnWU�^r\'ZLVYX�nW[paJukZkX'X'ZkU V s
ZkVY\_wJZ=[�VY\�X_n ZkukV�P�ZkXL^Fqm^
[p|oZ=[�X'ZkyÏeJZ=bJukZ-bJeWg!f Z=[
\_wW^
b \_wJZ acbJZ Xj\'ac[pZkUíVmb�\9wJZ \'acn a
qYa
|
�í\_^
fJqYZ�g�ac[-bJalZ=bo\_[p�«s{aJ[-\_wJZ qYVmbWÿíZ��JVYX'\'X�Vmb�\_wJZ \'aJnWa
qYa
|
�
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\_^
fJqYZ ü .²bí\_wJZ u=^`XjZ a`s ^ob Ò���� eWn U�^`\'Z�g�\_wJZxqYVzbWÿ X'\_^`\'ZxVYX!^rUWUWZkU�\'aE\_wJZ \jacnWa
qYa
|o�l\_^
fJqYZ�g�ac[F\_wJZ
bJZkþK­`^`qmeJZkX�a`s�\_wJZ�qYVmbWÿlnW^o['^
gxZk\'Z=[]X�[pZ=nJqm^`ukZ}\_wJZ-u=eW['[pZ=bo\�Z=b
\_[]��gcaJ[�\9wJZ�[pZ=nWac[]\'VmbJ|�bJacUWZ-VYX�^rUWUWZkU
\'ad\_wJZxX'Zk\-a`sLbJacUWZkX-\_wW^r\6[pZ=n ac[p\'ZkUí\_wW^r\-qiVmbWÿ ü ��ac[F\_wJZxu=^`X'Zxa`s�^ �QÕ�Ô!Õ�ÍUÕ eWnWU�^r\'Z�g
V sL\_wJZ=[pZxVYX�^
b
Z=bo\_[p��ukaJbJukZ=['bJVmbJ|�\_wJZL[pZ=n ac[p\'ZkUxqYVmbWÿxVmbx\_wJZ�\'acn a
qYa
|
��\9^
fJqYZ�g`\_wJZ=bx\_wJZL[pZ=n ac[p\'VmbJ|�bJaJUWZLVYX�[pZ=gxa`­
ZkU
s½[pacg \_wJZ}X'Zk\Fa`s�[]Z=nWac[p\jVzbJ|EbJaJUWZkX�g
^
bJUl\9wJZ�qYVmbWÿEVYX�UWZkqYZk\'ZkU st[paJg \_wJZ�\jacnWa
qYa
|o��\_^ofJqiZxV s�\_wW^`\>X'Zk\
fWZkukaJgxZkX�Z=g nJ\p�h^obJU�\_wJZ>qiVmbWÿ,VYX bJao\�^
b,aceJ\'|
aoVzbJ|}qYVzbWÿ,a`s�P/bJVY\'ZFqiZ=bJ|o\_w ü T-b�eWn U�^`\'ZFViX�UWVYX'u=^
[]UWZkU
V s6VY\dX_nWZkukV�P�ZkXE^íX'ZkyWeJZ=bJukZ bJeWgxfWZ=[x\_wW^r\ VYX X_g ^`qYqYZ=[,\_wW^
b�\_wJZEacbJZEVmb \_wJZE\jacnWa
qYa
|o�¢\_^ofJqiZ ü .²b
\_wJVYX-u=^`X'Z�g�\_wJZ [pZkukZkVY­JVzbJ|íbJacUWZ nW[pZ=nW^o[pZkX6^obleWnWU�^r\'Z}s{ac[>\_wJZxX_^
ghZ�qYVmbWÿEVmb
\jZ=bJUWZkU�\'adukac['[pZkuk\F\_wJZ
Vmbos{aJ['g ^`\'VYacbdXj\'ac[pZkUlfo��\9wJZ�bJZkVi|Jwcf ac[L\9wW^`\LX'Z=bo\L\_wJZ�eWn U�^`\'Z ü

� V 0'ÿ
Xj\_['^(Ø X�^`qY|
ac[pVY\_wWg ¼ ¬ ¯ ¨ û�½ g`aJ[v^
bo�-a
\_wJZ=[�X_wJac[]\'ZkX'\¡$µnW^`\9w�^`qY|
ac[]Vi\9wWg�g=VYX�['eWb}acb}\_wJZ�eWnWU�^`\jZkU
\'acn a
qYa
|
�E\_^ofJqiZx\'a,ukacbJX'\_['eJuk\-^dbJZkþ�X'aJeW[pukZx|c['^
nWw�gWþFwJViukwÒukacbJX'\'VY\_eJ\jZkX�^ X_wJaJ[p\'ZkX'\¡$µnW^r\_wd\_[pZkZ�k�Vmb
\_wJVYX�u=^rX'Z�g
\_wJZdbJZkþ [paceJ\jVzbJ|Ò\_^
fJqYZdViX}|
Z=bJZ=['^`\jZkU�\'a
|
Zk\9wJZ=[FþLVY\_wí\_wJZ XjaceW[pukZ |c[j^
nWw ü ª wJZE[paceJ\'Z=[
ukacg nW^o[pZkX�\_wJZ6bJZkþ X'aceW[pukZF|c['^
nWwd^`|c^rVzbJXj\�VY\'X>a
qYUEacbJZ 9tnW[pacukZkU�eW[]Z �XË�� � Ò�Ê¡Õ Ö ËQÌ°Ê��jÕ Ñ1Ê¡Ò � ��Ö <�gW^
bJU
^
b eWn U�^`\'Z�ghZkX'X_^`|
Z�VYX�XjZ=b
\�\'a�^`qYq�bJZkVY|cwcf ac[pX�þLVY\_wx\9wJZ�UWV��
Z=[pZ=bJukZkXLfWZk\pþ�ZkZ=bx\_wJZ>\µþ�a ü .½b ^rUWUWVi\jViaJb
\'a�ukwW^
bJ|
ZkX,Vzb�gxZ=gxfWZ=[pX9wJVzn Vmb \_wJZEX'aJeW[pukZE|c['^
nWw�g�^íqYVmbWÿ Vmb \9wJZEX'aceW[pukZE|c[j^
nWw VYX�ukacbJXjViUWZ=[]ZkU
UWV��
Z=[pZ=b
\>V s�VY\'XLX'ZkyWeJZ=bJukZ!bJeWgxfWZ=[�VYXFuÑwW^obJ|
ZkU ü .�s�\_wJZ-UWV��
Z=[pZ=bo\LqYVzbWÿdVYXLVmb«\_wJZ�bJZkþKX'aceW[]ukZ-|c['^
nWw�g
\_wJZ=b�^ob Ò���� eWnWU�^r\'Z�^
f aceJ\�\_wJVYX}qiVmbWÿíVYX ^`UWUWZkU�\jaE\_wJZ�eWnWU�^r\'Z ghZkX'X_^`|
Z ü .{sL\_wJZ qYVmbWÿ�VYX�Vmb�\_wJZ
a
qYU X'aceW[pukZ |J['^
nWwífWeJ\xViXxbJa
\�Vmb�\_wJZ�bJZkþ acbJZ�g
\_wJZ=b ^ �QÕ�Ô!Õ�ÍUÕ eWn U�^`\'ZdVYX!^`UWUWZkU ü .�s-^
b
�Òa`sL\_wJZ
qYVmbWÿíZ=b
\9[pVYZkX�[pZ9s{Z=[F\jaE\_wJZxX'\_^`\'Zxa`s�^obíaceJ\'|
aoVzbJ|dqYVmbWÿía`s�\9wJZhbJaJUWZ VY\'X'Zkq sÛg
\_wJZ=b Vi\-|oZk\'X�^du=eW['[pZ=bo\
X'ZkyWeJZ=bJukZ bJeWgxfWZ=[ ü �KwJZ=b�^�[paceJ\'Z=[}X'Z=bJUWXE^
b eWn U�^`\'Z ghZkX'X_^`|
Z�g�Vi\,VzbJu=[]Z=gxZ=b
\jX�VY\'XdX'ZkyWeJZ=bJukZj$
bJeWg!f Z=[LukaJeWb
\'Z=[>^
bJUEUWVYX'u=^
[pUWXFVY\'XLa
qYUlXjaceW[pukZ-|c['^onWw ü

.{s6^EqYVmbWÿ�uka
X'\�ukwW^
bJ|
ZkX7gv\9wJZ=b�VY\'X wJZ=^`U bJacUWZEVYX bJa
\'V�P�ZkU@fo��^
b¢eWbJUWZ=[]qi�JVmbJ|¢nW[pa
\jacuka
q ü ª wJZ
bJaJUWZL\_wJZ=bx['eWbJX Ì � �QÒ�ÍUÕ þLVY\_wx\9wJZ ^onWnW[pacnW[pVm^`\'ZLgxZkXjX_^`|
ZL^`X�VmbWnWeJ\ ü ª wJVYX�wJaoqiUWX�s{aJ[
X'Vmg nJqYZFuÑwW^obJ|
ZkX
VmbíqYVmbWÿlukaoX'\�g
^`XFþ�Zkqiq�^rXFs{ac[F^dqYVmbWÿEs½^`VYqmeW[pZ ü .½bÒ\_wJZxqm^`\'\jZ=[Fu=^`X'Z�g7\_wJZxqYVmbWÿíuka
X'\FVYX�X'Zk\F\'aEVmbQP/bJVY\µ� ü
ª wJZ}X_^
gxZ�^
nWnW[]ac^`ukwdViX�eJXjZkUEs�ac[L^ bJZkþ qYVzbWÿ«ac[L^,qYVzbWÿ«\_wW^`\LukaJgxZkX�eWnl^r|c^`Vmbl^�s�\'Z=[L^!st^`VYqmeW[pZ ü .²b
\_wJZ u=^rX'Z a`sL^ds½^`VYqiVmbJ|�bJaJUWZ�g ^rqiq�VY\'X!bJZkVY|cwJfWac[]Xh^o[pZ�bJa
\'V�P�ZkU ^
fWaJeJ\-\_wJZxs½^`VYqzeW[]Z�a`sL\_wJZkVm[5qiVmbWÿoX \'a
\_wJZxs½^`VYqYZkU bJaJUWZ�k�\_wJZkX'Z�bJaJUWZkX�\9wJZ=b�[pZ=gxa`­
Zx\_wJZxs½^`VYqYZkU bJaJUWZxs½[pacg \_wJZ,qiVYX'\}a`s []Z=nWac[p\jVzbJ|íbJacUWZkX
s�ac[�^`qYq
^7�
Zkuk\'ZkU qYVmbWÿoX�g/^obJU \_wJZ=[pZ9s�ac[pZFacfJ\_^`Vmbd^
bd^`uku=eW['^`\'ZFnJViuk\9eW[pZ-a`s
\_wJZF\'acnWaoqiao|
��^�s�\'Z=[�[jeWbWbJVzbJ|
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ð�ñÐòCó(ô(õ(EB÷cgBø�Å�ºYÁ<K¢±�³/Ê²±�ûJ±=ÇY±�ýF��¸kÊ�¿
±`È
Á'Ãih,¸k¿
È�j-¸9³�Ê½Á'°�ÇYºY¿�L V h�k�j�W�³{¸�ºiÇYÃ
\_wJZ Ì � ��Ò�ÍUÕ nW[pacukZkU�eW[]Z ü ��eJqY\'VmnJqYZ ukwW^
bJ|
ZkX-VmbÒ\_wJZ�X'\9^`\_eJXFa`s�bJacUWZkX-aJ[LqYVmbWÿ
X�g,^=�lf ZxVzg,nJqiVYZkU f
�
\_wJZ-VmbWnWeJ\LZk­
Z=bo\º9�Z ü | ü gc^xgxZkX'X_^r|
Z6[]ZkukZkVi­oZkU�g/^}qYVmbWÿ,st^`VYqmeW[pZ�< ü T bJaJUWZ�nW[paJukZkX'X'ZkX�^`qYq7X_eJukwduÑwW^obJ|
ZkX
fWZ9s�ac[pZ-VY\FX'Z=bJUWXFVi\jXLa`þ�bEeWnWU�^`\jZ!gxZkX'X9^`|
Z ü

��Z ^rX'X_eWgxZí\_wW^`\d\_wJZ�bJaJUWZ�\_wW^`\dukacgxZkXleWn�s�ac[,\_wJZ3P/[pXj\�\'VmgxZ ^�s{\jZ=[�^�s½^`VYqmeW[pZ�UWaJZkXlbJa
\
li[pZ=ghZ=g!f Z=[�Ø�^
b
� Vmbos{aJ['g ^`\'VYacb�\_wW^r\ VY\ nW[pZk­JVYaceJX'qY�KwW^`U�kFVmbPnW^o[p\'VYu=eJqm^
[�gLVY\dUWacZkXlbJao\�ÿcbJa`þ \_wJZ
qm^`X'\}X'ZkyÏeJZ=bJukZlbJeWgxfWZ=[}VY\ eJX'ZkU ü T>s�\'Z=[-VmbJVY\'Vm^`qYV!ZkVzb |¢VY\'XxU�^`\9^EX'\_[jeJuk\_eW[pZkX�g�\_wJZ bJaJUWZd\_wW^`\�ukaJgxZkX
eWnÒX'Z=bJUWX�^dyWeJZ=[p�l\'aE^`qYq�VY\'X�bJZkVY|cwJfWac[pX ü .½bí[pZkX_n acbJX'Z�g�Vi\jX�bJZkVi|Jwcf ac[pX-X'Z=bJU�fW^`ukÿE\_wJZkVm[Fukacg,nJqiZk\jZ
X'aceW[]ukZ |c['^
nWwJX7gvnJqmeJX�\_wJZ,qz^r\'ZkX'\�XjZkyÏeJZ=bJukZEbceWgxf Z=[-\_wJZk��[pZkukZkVY­
ZkU�st[]acg \_wJZ�bJaJUWZ 9tbJacUWZkX}X'\'ac[pZ
X'ZkyWeJZ=bJukZ�bceWgxf Z=[pX�a`svbJZkVY|cwJfWac[]VzbJ|dbJacUWZkX�gJþ�wJVYukw�^o[pZ�eWnWU�^r\'ZkU�þFwJZ=b�^5qiVmbWÿ,a`s
X'acgxZFbJZkVi|Jwcf ac[�ViX
ukwW^
bJ|
ZkUw< ü ª wJZ bJaJUWZ!ukaoqiqYZkuk\'Xx^`qYqv\9wJViX-Vmbos�ac['g ^r\'VYacb�g
eWnWU�^`\jZkX-Vi\jX-\'acnWaoqiao|
�E\_^
fJqYZ ^
bJUíX'ZkyWeJZ=bJukZ
bJeWg!f Z=[�g�^
bJUÒ\_wJZ=bEnWZ=[µs{ac[jgxXL\_wJZ-X_^ogxZ-X'\'Z=nJX�^rXLVmbE\_wJZ�nW[paJukZkU�eW[pZ Ì � ��Ò�ÍUÕ ü
Î acbJX'VYUWZ=[}\_wJZ \'acn a
qYa
|
�ía`s"��VY|ceW[pZ ûWü § ^
bJU ^`X'X9eWgxZ \_wW^`\}qYVzbWÿ�9USCVX_�<>s½^`VYqYX ü ý>acUWZkX�Sí^
bJU]_

nW[paJukZkX'XF\_wJVYXLs½^`VYqmeW[pZ ^
bJUlu=^`qYq�nW[paJukZkU�eW[pZ Ô!ÎåÏ-� ��Ë�mtÏ k/f Zku=^
eJX'Z bJZkVY\_wJZ=[�bJaJUWZ eJX'ZkXF\_wJZ-s½^`VYqYZkU qYVmbWÿ
Vmb VY\'XxX'aceW[pukZ |J['^
nWw�g�bJa�eWnWU�^`\'ZE[pZkX_eJqY\'X}s½[pacg \_wJVYXxst^rViqmeW[pZ ü Î�acbJXjViUWZ=[,bJa¤þ \_wJZdu=^`X'ZdVzb�þ�wJVYukw
qYVmbWÿ[9URWVXS1<�s½^`VYqYX ü ýLaJUWZkX=RÒ^
bJU^S,u=^`qYqvnW[paJukZkU�eW[pZ Ô!ÎÐÏ � ��Ë�mtÏ ü ¬�Zku=^oeJX'Z�qYVmbWÿ[9URWVXS1<�ViX-eJX'ZkUÒVzb«\_wJZ
X'aceW[]ukZ�|c[j^
nWw ars fWa
\9w�bJaJUWZkX�gJ\_wJZk�Eg!eJXj\�X'Z=bJUl^
bdeWnWU�^r\'Z6ghZkX'X_^`|
Z ü ª wJZ�ghZkX'X_^`|
Z>X'Z=b
\Lfo��bJaJUWZ
S-\ja-Vi\jX�bJZkVi|Jwcf ac[pX�X9nWZkukV�P�ZkX�^ ��Õ7Ô Õ7ÍUÕ eWnWU�^`\'Z s{ac[�qYVmbWÿ�9USCVXRC<
^
bJU Ò���� eWn U�^`\'ZkX�s�ac[�qYVzbWÿoXº9�nCVX_�<�^
bJU
9U_(VjRw<�g þ�wJVYuÑw�gxeJX'\-bJa`þ f Z eJX'ZkUí\'a []Z=^`uÑwÒbJacUWZkXº_E^obJU RWg/[]ZkX_nWZkuk\'VY­
ZkqY��g�^
bJU�g�\_wJZ=[pZ9s�ac[pZ�g
gxeJX'\
fWZl^rUWUWZkU¢\'aíbJacUWZ�SCØ X}X'aceW[pukZd|c['^
nWw�k steW[p\9wJZ=['gxac[pZ�g�VY\'X eWnWU�^r\'Z ghZkX'X_^`|
Zd^`qYX'aíX_nWZkukV�P�ZkXdUWZkqiZk\jZ
eWnWU�^r\'ZkX�s�ac[�qiVmbWÿT9URWVX_�<�þ�wJVYuÑwdu=^obWbJa
\LfWZ!eJXjZkUE\'a![pZ=^ruÑwEbJaJUWZº_x^
b
�Wgxac[]Z ü ��VY|ceW[]Z ûWü�� 9�^Q<�X_wJa`þLX
bJaJUWZiSCØ X�­JVYZkþHa`sL\_wJZd\'acn a
qYa
|
��^�s�\'Z=[-\_wJZdqYVmbWÿís½^`VYqmeW[pZ ü .{s6bJaJUWZoO eJX'ZkU \_wJZEnW^`\_w
O�V�nwVj_(VXRÒ\'a
[pZ=^`ukwEbJaJUWZ`R�gJ\_wJZxeWnWU�^`\jZFst[paJgHbJacUWZºS,u=^
eJX'ZkX-bJa ukwW^
bJ|
ZkXL\japOWØ XLX'aJeW[pukZ-|c['^
nWwE^obJUEVi\FX'Vmg nJqY�
eWnWU�^r\'ZkX�VY\'X>\'acnWaoqiao|
��\9^
fJqYZ!fW^`X'ZkUEaJb�SwØ XFeWnWU�^`\'Z ü
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/ b«\_wJZ�ao\_wJZ=[LwW^
bJU�g�þ�wJZ=bíbJacUWZ�RínW[pacukZkXjX'ZkX�\9wJZ-s½^`VYqzeW[]Z!ars qYVmbWÿ[9URWVXS1<�gJVY\�wW^`X�bJaEnW^`\_wEqYZ9s�\
\'a [pZ=^`ukwdbJacUWZºSCgWfWZku=^
eJX'Z-VY\LwW^`XLbJa qYVmbWÿ VmbJukVYUWZ=bo\�Vmbo\'a bJacUWZºSxqYZ9s�\LVmbdVY\'XL\'acn a
qYa
|
�x\_^
fJqYZ ü ý>aJUWZ
RÒX'Z=bJUWX-^�gxZkXjX_^`|
Z}ukacb
\9^`VmbJVzbJ| ��Õ7Ô Õ7ÍUÕ eWnWU�^`\'ZkX>s�ac[LqYVmbWÿoXh9UR�VjS°<�^
bJU]9USwV�Ow<�g�^
bJU ^
b Ò���� eWnWU�^`\jZ
s�ac[�qYVmbWÿ^9rqºV�Ow< ü ��Vi|JeW[pZ û ü�� 9�f(<�X_wJa`þLXLbJaJUWZ=RWØ X�­JVYZkþKa`s
\_wJZF\'acn a
qYa
|
� ^`\�\9wW^`\�\'VmgxZ ü � wJZ=bdbJaJUWZ
_xnW[paJukZkX'X'ZkXLbJacUWZ;R�Ø X�eWnWU�^r\'Z�gWVY\�X'Z=bJUWXL^
bJU eWn U�^`\'Z-gxZkX'X_^r|
ZL\_wW^`\�gxeJX'\�ukacbo\_^`Vmbd^
b Ò���� eWnWU�^`\jZ
s�ac[LqYVmbWÿ[9rO�VXS1<L^
bJU�^ �QÕ�Ô!Õ�ÍUÕ eWnWU�^r\'Z}s{ac[>qYVmbWÿ£9 R�VXS1< ü �KwJZ=b bJaJUWZ�RínW[pacukZkXjX'ZkX�\9wW^`\6ghZkX'X_^`|
Z�g�VY\
acfJ\_^rVzbJX�\9wJZ�­JVYZkþ@a`s7\_wJZ�\'acn a
qYa
|
��X9wJa¤þFb-Vmb���VY|ceW[pZ ûWü�� 9�u�< ü ý>a
\'Z�\_wW^r\ bJaJUWZ�_(Ø X�eWnWU�^r\'ZLUWaJZkX�bJa
\
u=[pZ=^`\jZ ^ob
�xukwW^
bJ|
ZkX�Vmb�bJaJUWZsnCØ X�X'aceW[]ukZL|c['^
nWw�g`þFwJa!gxeJX'\�[pZ=^`ukw bJaJUWZ�S}\_wW[paceJ|Jw!nW^r\_wCnwV�qºV�O�VXSCk
\_wJZ=[pZ9s�ac[pZ�g�bJacUWZ0n,UWacZkX-bJa
\LXjZ=bJUl^
b
�EeWnWU�^r\'Z!^`XF^ [pZkX_eJqY\ ü
.0/�t $ %�uE.�)
.�8�S�.�&*v %p(>=xw )
.ey�%j3-+�&z2 .�({=�3�0x&
ª wW[pZkZF\p�Ïn ZkX�a`svnW[pVYac[�^`qY|
aJ[pVY\_wWgxX�wW^�­
ZFfWZkZ=bdac[�u=^
b�f Z6eJXjZkU�\'a}ukacg nWeJ\'ZFnW[pZ9s{Z=[j[pZkU nW^r\_wJXLfW^`X'ZkU
acbdqYVmbWÿ�$½Xj\_^`\'Z}Vzbos�ac['g,^`\'VYacb7®�qYVzbWÿ8$½X'\_^r\'Z!^`qY|
aJ[pVY\_wWgxX`9U
W�JT=<�g|� Ò�Í������¶Ï���ÎÐÏQÑhÒ�Ô Ñ1Ë�ÊXÎåÍ�����Ö 9U
t�WT;<�gW^
bJU
� ÒQÍ����!
7Õ"�7ÍUË�ÊºÒ�Ô Ñ1Ë�ÊXÎåÍ�����Ö 9U
t��T=< ü

}�~��e~�� lnm���uCq�uw{2�(uwoÙ��mUp�� �T�e�3o

��JTFX ^o[pZ�^`qYX'aLu=^`qYqYZkU ÍUË � ËQÔ ËbÑ��;Ó�Ê¡Ë�Ò����XÒ8Ö ÍCÒ�Ô Ñ°Ë�ÊjÎÐÍ��D�ºÖ ü .²b�^
b;
W�JT`g�Vmbos{ac[jg ^`\'VYacb-^
f aceJ\�\_wJZ�X'\_^`\jZva`s
Z=^`ukwxqYVmbWÿxVmb \_wJZLbJZk\pþ�ac['ÿ5ViX�X'Z=bo\�\'a-Zk­
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fWZk\pþ�ZkZ=b>
��JT�XL^
bJU�
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þ�wJVYqYZ�Vmb>
���TP\9wJZ eWn U�^`\'Z-nW[pacnW^`|J^`\'ZkX�\'a-acbJqY�x\_wJa
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XFVY\�Xj\'acnJXLeJX'VmbJ| ü

��VY|ceW[]Z ûWü §EwJZkqmnJX�\'aíVYqYqmeJX'\_['^`\jZ wJa`þ:
���TÙ[]ZkU�eJukZkX�X'\jac['^`|
ZE^
bJU ukacg,g!eWbJVYu=^`\jViaJb a¤­oZ=['wJZ=^`U
ukacg nW^o[pZkUl\'a�
��JTFX�g�Zk­
Z=b«s{ac[>\_wJZ}u=^`X'Z�ars�^xs½^`Vm[pqY�lukacg,nW^`uk\L\'acn a
qYa
|
� ü T6b3
��JT þ�aJeJqiUí[pZkyWeJVz[]Z



§��
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[]Z�fWaceWbJUWZkU@fo�¢^ÒbceWgxfWZ=[xnW[paJnWac[p\jViaJbW^`q�\'aÒ\_wJZ
bJeWg!f Z=[�^obJU XjV ZkZxa`s�eWn U�^`\'ZkXFVmb ^ob�
��JT�g
fWZku=^
eJXjZ!VmbÒ\_wW^`\>u=^`X'Z eWnWU�^`\jZ!gxZkX'X9^`|
ZkXFukacb
\9^`Vmb Ò����
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qYVmbWÿ�st[paJg bJaJUWZ`�í\'a bJaJUWZ`�xukacg,g!eWbJVYu=^`\jZkU@f
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^`\LZ=^ruÑwE[paJeJ\'Z=[�^
[pZ�bJa
\�^onWnJqiVYu=^
fJqYZ \ja 
8�vT ü

}�~��e~�� lnm���uCq�uw{2�(uwoÙ��mUp�����~��3o
��VY\_w�
t��T�X�gJ[paceJ\'Z=[]XvZ��JuÑwW^obJ|
Z�UWViXj\_^
bJukZL­
Zkuk\jac[pX�þ�wJa
X'Z�Z=bo\_[pVYZkX�X_n ZkukV s{�xukacg nJqYZk\'ZFnW^`\_w}Vmbos{ac[jg ^7$
\'VYacb5s�ac[v^ob
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VY­
Z=b,\µ�WnWZFa`sv[paceJ\jVzbJ| nW[pa`­JVYUWZkX []aceJ\'Z=[pX�þLVY\_w,Z��W^`uk\'qY� \_wJZFX_^
gxZ>Vzbos�ac['g,^`\'VYacb
\_wW^
b�^�
t��T þ�aceJqYUís{aJ[-\_wJZ X9^
gxZx\p�Ïn Z�a`sL[paceJ\'VmbJ|wg�f Zku=^
eJX'Zd\_wJZ�[paceJ\jZ=[pX�Ø7X'aceW[]ukZ |c['^
nWwJX}ukacbQ$
\_^`VmbÒ^`qYqv\_wJZ}qYVzbWÿoX�VmbÒ^`qYqv\_wJZ nW[pZ9s�Z=['[pZkUínW^`\_wJXFX'ZkqYZkuk\'ZkU�f
�E\9wJZ![paceJ\jZ=[pX ü ª wJZ=[pZ9s�ac[pZ�g�^
b
�l[]aceJ\'VmbJ|
ukacbJX'\9['^`Vmb
\jX�ac[FnWaoqiVYukVYZkXx\_wW^`\Fu=^
blf ZxX_eWnWnWac[]\'ZkUíþLVY\_wí^h
��vT u=^
blf Z X_eWnWnWaJ[p\'ZkUíþLVY\_wl^ob^
8�vT�g
^
bJU�nW['^`uk\'VYu=^`q�[]aceJ\'VmbJ|¢nW[pa
\jacuka
qYX u=^ob@fWZÒUWZk­
ZkqYacnWZkUKfW^`XjZkU acb\
���TFX \_wW^`\�nW[]a¤­JVYUWZl\_wJZEX9^
gxZ
s½eWbJuk\'VYacbW^`qYVY\µ�EX9eWnWnWac[p\jZkUlVmbl¬ ¯ 
�^
bJU^. � �"
 gJs�ac[�Z��W^
g nJqYZ ¼ � Z=ÿc¨ ��½µü
T ghac[pZxX_eWfJ\'qYZ UWV��
Z=[pZ=bJukZ�f Zk\µþ�ZkZ=b3
���T ^
bJU�^>
t��T eJX'VmbJ|ÒqiVmbWÿ8$½X'\_^`\jZ!Vmbos�ac['g ^r\'VYacbÒViX}\_wW^`\

[paceJ\jZ=[pXLeJX'VmbJ| 
8�vT UWZk\'Z=['gxVmbJZ-þ�wJZk\9wJZ=[�ac[�bJao\ ^ob�eWn U�^`\'Z-\'a ^}qYVzbWÿ,X'\_^r\'Z�VYX�­¤^rqiVYUífW^`X'ZkUEacb,\_wJZ
\'VmgxZkqYVmbJZkX'X�ars \_wW^r\�eWnWU�^`\jZ!^`qYacbJZ�gQ0]eJXj\6^`X>VzbÒ^
b�
W�JT ü .½b«ukacb
\9['^`X'\�g�^ [paceJ\'Z=[>eJX'VmbJ|l^�
t��T4\_wW^`\
ukacg gxeWbJVYu=^`\'ZkX-qYVmbWÿ8$½X'\_^`\'ZxVmbos�ac['g ^`\jViaJbEX'\'VYqYq�wW^`XF\'adacnWZ=['^r\'Z�acbÒ^�nW^r\_wQ$½ac[pVYZ=bo\'ZkU�fW^`X'VYX�g7V ü Z ü g�\_wJZ
\'VmgxZkqYVmbJZkX'X-a`s�^
bEeWnWU�^r\'Z![pZ9s�Z=[pXL\jah^obdZ=b
\'Vm[pZxnW^`\_w�g�bJao\LVY\'XLukacbJX'\jVi\9eJZ=b
\LqYVmbWÿoX�k�\9wJZ=[pZ9s{aJ[pZ�gWZk­
Z=bdV s
^d[paceJ\'Z=[�VYX-^
fJqYZx\'a�^`X'ukZ=[]\_^`VmbE\_wW^r\6^x|oVi­oZ=b eWn U�^`\'Z}ViX�ghac[pZ�[pZkukZ=bo\�\9wW^
bl^
bJao\_wJZ=[�gW\_wW^r\�eWnWU�^`\jZ
g ^��xX'\'VYqYqveJX'ZFqYVzbWÿ8$½X'\_^r\'Z-Vmbos{ac[jg ^`\'VYacbd\_wW^r\�VYXLaceJ\'U�^r\'ZkU^9�Z ü | ü gc[pZk|J^
[pUWVmbJ|xqiVmbWÿoX�\9wW^`\�^
[]ZLs½^
[�^�þ ^��
Vmb \9wJZ�nW^`\_w(< ü ª a}ZkqYVzghVzbW^r\'Z-\_wJZ�n a
X'X'VmfJVYqYVi\p�da`s�eJXjVzbJ|xX'\9^`qYZLqYVzbWÿ8$½X'\_^r\'ZLVmbos{aJ['g ^`\'VYacbhVzbd^
b ^rUWacnJ\'ZkU
nW^`\_w�g Z=^`uÑwdqYVmbWÿEars \_wJZxnW^`\_wdukaceJqYUífWZ�­`^`qYVYU�^`\'ZkU\9�þLVY\_wÒ^xX'ZkyWeJZ=bJukZ!bJeWg!f Z=[�g s{ac[�Z��W^
g nJqYZ�<�g7fWeJ\
\_wJVYX-fWZkukacgxZkX>VzbJZ ¾ ukViZ=bo\-Vmbl^xqm^
[]|
Z-Vmb
\'Z=[jbJZk\ ü

.0/�� � 3L)7)
.�S�(�8�.�&7&�3F;íB�?�?
ª wJZkac[]Z=gH§LfWZkqYa`þ�X_wJa`þLX�\_wW^`\�
8�vT�VYX�ukac['[pZkuk\�s�ac[�gxeJqY\'VmnJqiZ-\p�WnWZkX�a`s�[paJeJ\'VmbJ|!eWbJUWZ=[�\_wJZ�^`XjX_eWg nQ$
\'VYacbJX�Vzbo\_[paJU�eJukZkUEVmbh�JZkuk\jViaJb ûWü û ^
bJU \_wJZ�^rUWUWVi\jViaJbW^`q
^`X'X_eWg nJ\jViaJbJX�\_wW^`\�\_wJZ=[pZLVYXL^	P/bJVY\'Z-bJeWg!f Z=[
a`sLqYVmbWÿíuka
X'\-ukwW^
bJ|
ZkXxeWn�\'aE\jVzghZ�ä���g�\_wW^`\�bJaígxac[pZxukwW^
bJ|
ZkX}acuku=eW[x^�s�\'Z=[F\_wW^`\-\jVzghZ�g ^obJU�\_wW^`\
[paceJ\jZ=[pX�u=^
b�ukac['[]Zkuk\'qY��UWZk\'Z=['gxVmbJZEþ�wJVYukw eWnWU�^`\jZkXh^o[pZ ghac[pZ�[pZkukZ=bo\x\_wW^
b�a
\_wJZ=[pX ü Î�aJ[pa
qYqm^
[p� §
\_wJZ=bíX9wJa¤þ>X�\_wW^r\�[paceJ\'VmbJ|E\_^
fJqYZkX-UWalbJa
\-ukaJb
\_^rVzbí^
bo� n Z=['g ^
bJZ=bo\�qYaJacnJX ü ��Z=[pV s{�JVmbJ|í\_wW^`\%P/bJVi\jZ



û §

X'ZkyWeJZ=bJukZ�bJeWg!f Z=[pX-^
bJU�^`|
Z;P�ZkqYUWX-u=^
bÒfWZ eJX'ZkUíukac['[]Zkuk\'qY�l\'ad­¤^`qYVYU�^`\'Z eWn U�^`\'ZkX-u=^
bÒfWZxUWacbJZxVmb
^xg ^
bWbJZ=[�X'VmgxVYqm^
[>\'a�\_wW^r\ eJXjZkUds{ac[²P/bJVY\'Z�X'ZkyWeJZ=bJukZj$µbJeWg!f Z=[pVmbJ|�XjuÑwJZ=gxZkXFeJX'ZkUEVmb�
��JT�X ¼ ¬ ¯ ¨ û�½µü
Î ac['[pZkuk\_bJZkXjXFs{ac[�
���T ghZ=^
bJXx\_wW^`\�g7þLVY\_wJVmb ^iP/bJVi\jZ�\'VmgxZd^�s{\jZ=[;ä���g�^`qYq�[paJeJ\'Z=[pX�aJfJ\_^`VmbíqYVmbWÿ�$

X'\_^r\'Z�Vzbos�ac['g,^`\'VYacb}\_wW^`\�^`qYqYa`þ@\_wJZ=g \ja-ukacg nWeJ\'Z�qYacaJnQ$�st[pZkZFnW^`\_wJX�\9wW^`\ ^rU�wJZ=[pZL\'a-\_wJZ�ukacbJXj\_['^`Vmbo\'X
Vmg nWaoX'ZkU f
�-\_wJZ�qYacu=^`qW^`qY|
ac[]Vi\9wWgxXv\9wJZk��eJX'Z�\'a>ukacg nWeJ\'Z�nW[pZ9s{Z=[j[pZkU!nW^`\9wJX�g
^
bJU�\ja�s{aJ[pþL^
[pU�nW^`ukÿ`Zk\'X
VmbJu=[pZ=gxZ=bo\_^`qYqY� ü
¬�Zku=^
eJXjZ�aJeW[�nW[pacars/a`s7ukac['[pZkuk\_bJZkXjX�ViX�Vmbo\'Z=bJUWZkU,s{ac[�g ^
bo��UWV��
Z=[pZ=bo\�\p�Ïn ZkX�a`s/[paJeJ\'VmbJ|wgcbJa
\�acbJqY�

X_wJac[]\'ZkX'\¡$µnW^`\9wl[paceJ\jVzbJ|Cg7þ�Z gxeJX'\FX_nWZkukV s���þ�wW^`\Fþ�Z gxZ=^
bíf
�Ò\_wJZxukac['[pZkuk\Facn Z=['^`\'VYacbíars�^EnW^`\_wQ$
X'ZkqYZkuk\'VYacb ^`qY|
ac[pVY\_wWg ü Î acbJX'VYUWZ=[-\_wJZ,u=^`X'Z Vmb�þ�wJVYuÑw�Z=^`ukw�[paceJ\'Z=[5Vmbí\_wJZ�bJZk\pþ�ac['ÿÒwW^`X�ukacg,nJqiZk\jZ
^
bJU gxa
Xj\ [pZkukZ=bo\�\'acn a
qYa
|
�}Vzbos�ac['g,^`\'VYacb}VmbxVY\'X�\'acn a
qYa
|
�-\_^
fJqYZ�^obJUh[jeWbJX�\_wJZ�X_^
gxZ�nW^`\_wQ$½X'ZkqYZkuk\'VYacb
^`qY|
ac[]Vi\9wWg aJb VY\ ü .²bd\_wJVYXLu=^`X'Z�gJVY\LVYX�Zk­cVYUWZ=bo\L\_wW^`\7g
s�ac[�nWZ=[jg ^
bJZ=bo\�qYaJacnJXL\'axfWZ�^�­
a
VYUWZkU�gW\9wJZ�þL^��
Vmbdþ�wJVYuÑw,\_wJZ-nW^`\_wQ$½X'ZkqYZkuk\'VYacbE^rqi|oac[pVY\_wWg uÑwJaJa
X'ZkX�[paceJ\'ZkXLgxeJX'\�fWZFUWZk\'Z=['gxVmbJVYX'\'VYu ü T�X'X9eWgxVmbJ| \_wW^`\
\_wJZLX9^
gxZLUWZk\'Z=[jgxVmbJViXj\'VYu�nW^`\_wQ$½X'ZkqYZkuk\'VYacbE^`qY|
aJ[pVY\_wWg4VYX�Z��JZku=eJ\'ZkUE^`\�Z=^ruÑw []aceJ\'Z=[�eJXjVzbJ|x^-ukacg,nJqiZk\jZ
^
bJU�gha
X'\�[pZkukZ=bo\�ukacno�xa`s
\_wJZL\'aJnWa
qYa
|
��go\_wJZ�nW[pZ9s�Z=['[pZkUdnW^`\_wJX�^r\�^
bo�![paJeJ\'Z=[�s�ac[�Z=^`ukwxUWZkX'\'VmbW^`\jViaJb
ukacbJX'\jVi\9eJ\'Z�^}UWVz[]Zkuk\'ZkU ^`uk�JukqYVYu!|J['^
nWw39 � T ¯ < ü �/eW[p\_wJZ=[jgxac[pZ�gJ\_wJZ�eWbJVYacb«a`sv\_wJZ � T ¯ X�a`s�^
b
�,X'Zk\
a`sL[paceJ\'Z=[pX>s�ac[L\9wJZ!X9^
gxZxUWZkX'\'VmbW^`\'VYacb Vzb \_wJZ bJZk\µþ�ac[jÿdViX�^rqiXjal^ � T ¯,ü ª wJZ=[pZ9s�ac[pZ�g7\9wJZ=[pZ ^
[pZ bJa
nWZ=[jg ^
bJZ=bo\LqYacacnJXFVmbE\_wJZ�[]aceJ\'VmbJ|�\9^
fJqYZkXLukacg nWeJ\'ZkUÒVmbE\_wJVYXLu=^`XjZ ü
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ãmÞ=ãïæ
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ª wJViX�UWZjP/bJVY\'VYacbxVmbJukqmeJUWZkX�\_wJZ�[pZkyWeJVm[pZ=gxZ=bo\'X�\_wW^`\�\'VYZkX�s{ac[�ZkyWeW^`qYqi�}|
aJacUxnW^`\_wJX�g!eJXj\ f Z fW[]acÿ`Z=b

^`ukukac[]UWVzbJ|,\'ax\_wJZ�X9^
gxZ-['eJqYZkX ü .t\�ViXFbJa
\LbJZkukZkX'X_^
[p�,s�ac[�^`qYq�[]aceJ\'Z=[pX�\'a eJX'ZF\_wJZ-X_^
ghZ�ukac[j[pZkuk\LnW^`\_w
X'ZkqYZkuk\'VYacb�^`qY|
ac[]Vi\9wWg \'a�ukacg nWeJ\'ZínW[pZ9s{Z=[j[pZkUPnW^`\9wJX s�ac[ ^�|
VY­
Z=b \p�WnWZÒa`s5[]aceJ\'VmbJ| ü TFqiqF\_wW^`\,ViX
bJZkZkUWZkUEVYX�s�ac[�^`qYq/\9wJZ6nW^`\9wQ$½X'ZkqYZkuk\'VYacbE^`qY|
ac[pVY\_wWghX eJXjZkUds{ac[�\_wJZFX_^
ghZ�\p�WnWZFa`sv[paceJ\'VmbJ| \'axnW[paJU�eJukZ
\_wJZ-X_^ogxZ-qYacacnQ$�s½[pZkZxnW^`\_wJXLþ�wJZ=b«\_wJZk�E^
[pZ�nW[pa`­JViUWZkUÒ\_wJZ-X_^
ghZ-\'acnWaoqiao|
��Vmbos�ac['g ^r\'VYacb ü

�déQ,�å
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TFXxþ�Z wW^�­
ZdX'\_^`\jZkU¢Vmb \9wJZ�UWZkX'u=[]VznJ\jViaJb a`s=
8�vT�g�^`qYqL[paceJ\'Z=[]XheJXjZE\_wJZ�X9^
gxZEnW^`\_wQ$½X'ZkqYZkuk\'VYacb
^`qY|
ac[]Vi\9wWg�gWac[�ukacg nW^r\'VmfJqiZ nW^`\9wQ$½X'ZkqYZkuk\'VYacbl^`qY|
aJ[pVY\_wWgxX�gW\ja!ukaJg nWeJ\'Z�\9wJZ-X_^
gxZ-\p�WnWZ-a`s�nW[pZ9s�Z=['[pZkU
nW^`\_wJXT9�Z ü | ü g�X_wJac[p\jZkX'\�nW^`\_w�gFg ^��JVmg!eWgQu=^
nW^`ukVY\p�(<�gL^
bJUK[pZ=nWaJ[p\ ^rqiqF\_wJZíqYVmbWÿ
XleJX'ZkU�VmbK^`qYqF\_wJZ
nW[pZ9s�Z=['[pZkU¢nW^r\_wJX-acfJ\_^`VmbJZkUí\_wW[paJeJ|cwí^`qYq�\_wJZ�nW^`\_wQ$½XjZkqiZkuk\jViaJb�^`qY|
ac[pVY\_wWghX ü ª wJZ=[pZ9s{aJ[pZ�g7\_wJZ�[pZkXj\�a`s
\_wJVYX-X'Zkuk\'VYacbÒu=^
bÒ^`X'X_eWghZ�\_wW^`\-^,X'VmbJ|
qYZ�nW^`\_wQ$½X'ZkqYZkuk\'VYacb�^`qY|
ac[pVY\_wWg VYX-Z��cZku=eJ\'ZkU�^`\FZk­
Z=[p�l[]aceJ\'Z=[�g
^
bJUE\_wW^r\LZk­
Z=[p�E[paceJ\'Z=[>['eWbJXL\_wJZ-X_^ogxZ�nW^`\_wQ$½X'ZkqYZkuk\'VYacbí^`qY|
aJ[pVY\_wWg ü
¬�Zku=^
eJXjZ \_wJZ \'aJnWa
qYa
|
�Ò\_^
fJqYZkX�ars UWV��
Z=[pZ=bo\![paJeJ\'Z=[pX�['eWbWbJVmbJ|T
���T bJZkZkU bJa
\�wW^�­
Zx\_wJZ X9^
gxZ

Vmbos{aJ['g ^`\'VYacb�g�þ�Z,u=^
bWbJa
\ eJX'Zd\_wJZ bJao\'VYacb�ars6wW^�­cVmbJ|�^`qYq�\'acnWaoqiao|
�í\_^
fJqYZkX ukacbo\_^`VmbJVmbJ|í\_wJZ�X9^
gxZ
Vmbos{aJ['g ^`\'VYacb}\'aFZ=bJX_eW[pZ>ukac['[pZkuk\�nW^`\_wJX ü ª wJZ�s�a
qYqYa¤þ>VzbJ|}UWZjP/bJVY\'VYacbxX_n ZkukV�P�ZkX�þ�wW^r\ ^F\'aJnWa
qYa
|
�}\_^
fJqYZ
X_wJaceJqYUíwW^=­oZFs{ac[ qiaJacnQ$�s½[pZkZ!nW^r\_wJXL\'a fWZxnW[paJU�eJukZkUlVmb�
���T ü

�déQ,�å
ãmÞ=ãïæ
å ó>� )�� Ê¡Ë�Ì°ÍUÕ7Ê�Î ÖÙÖ Ò�Î��TÍUË9�1Ò�
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ÏwÕ7Î�Ñ��BÓbË�Ê|£ ÖT�`Ë8Ö Í#Ê¡Õ"�jÕ�ÏCÍ Ö ËQÌ°Ê��jÕ"Ñ°Ê¡Ò � �|�

�KwJVYqYZ�\9wJViX}UWZjP/bJVY\'VYacb a`sLukacbJX'VYX'\'Z=bJuk��UWZjP/bJZkXh^dqYaJu=^`q�X'\_^`\jZ�g7UWZkX'u=[pVmfJVmbJ|¢^E[pZkqm^`\'VYacbJX_wJVmn f Zj$
\pþ�ZkZ=b \_wJZ-ukaJb
\'Z=bo\�a`sv\_wJZF\'acn a
qYa
|
�d\_^
fJqYZkXLa`s�bJZkVi|Jwcf ac[pVmbJ| bJaJUWZkX�gJVY\LVmg nJqYVYZkX-\_wW^`\�V s�^xbJaJUWZ�wW^`X
Vmbos{aJ['g ^`\'VYacb,^
fWaceJ\�^�nW^
[]\'VYu=eJqz^o[�qYVmbWÿxVmb,Vi\jX�\_^
fJqYZ�gJ\_wJZ=bxVY\�wW^`X�\_wJZ-gxa
Xj\�eWnQ$½\'a�$½U�^`\'Z>Vzbos�ac['g,^`\'VYacb
^
f aceJ\L\_wW^`\>qiVmbWÿ ü

¤ ÷7éJæ/ß�é�ì ó>� - � �#ÏwÎåÍUÕ�ÍUÎ���Õ�Ò���ÍUÕ�Ê äf� ¡�Ò�ÔåÔ�Ê¡Ë�Ì1ÍUÕ�ÊbÖ��°Ò�
7Õ��jË�Ï Ö Î´Ö ÍUÕ7ÏwÍ2Ô ÎåÏ-�F�dÖ�ÍUÒ�ÍUÕ�ÎåÏN��Ë�Ê��`ÒQÍUÎÐË�Ï]ÎåÏ
Í��°Õ7ÎÐÊ�ÍUË � Ë�Ô!ËbÑ���ÍUÒ°Ó�Ô!Õ�Ö;Ò�Ï���Í��°Õ � Ê¡Õr� Õ7ÊXÊ¡Õ�� � Ò�Í���Ö0�jË�� � Ì°ÍUÕ��¥��Ê&Ë��:Í��°Ë8Ö Õ�ÍUÒ°Ó�Ô Õ�ÖºÒ�Ê¡ÕC�XË�ÊjÊ¡Õ"�7Í��
¦�ß�æ7æ�§�¨ ¬�Zku=^
eJX'Zx\_wJZ-UWZk\'Z=['ghVzbJVYX'\jViudnW^`\_wQ$½X'ZkqYZkuk\'VYacbí^`qY|
ac[]Vi\9wWgHeJX'ZkU ^r\LZ=^`ukwl[paceJ\jZ=[�VYX6^`XjX_eWgxZkU
\'a�f Z-ukac['[pZkuk\7g�^`qYq
\_wJZ�nW[paJa`s�bJZkZkUWX�\ja X_wJa`þ�ViXF\_wW^`\
§ ü T�qYq/[]aceJ\'Z=[pX�Zk­
Z=bo\_eW^`qYqY�xX'\'acnxeWn U�^`\'VmbJ|x\_wJZkVm[�\'acn a
qYa
|
� ^
bJU [paceJ\jVzbJ|}\_^
fJqYZkX�gJ^
bJU X'\'aJn�XjZ=bJU1$
VzbJ|deWnWU�^`\'ZxgxZkX'X_^r|
ZkXL\'ax\_wJZkVm[FbJZkVi|Jwcf ac[pX ü

û ü T�qYqL[paceJ\'Z=[]X�acfJ\_^rVzb�ukacbJX'VYX'\jZ=b
\xqYVmbWÿ�$½X'\9^`\'ZdVzbos�ac['g,^`\'VYacb bJZkZkUWZkU \'alukacg,nWeJ\'Z�ukaJ['[pZkuk\ nW[pZj$
s{Z=['[]ZkUlnW^`\_wJXLþLVY\_wJVmbÒ^�P/bJVY\'Z�\'VmgxZx^�s�\'Z=[2ä�� ü
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ª wJZkX'Z-\pþ�a nW[paJnWZ=[p\'VYZkX-^
[pZ�nW[pa`­
Z=bdVmb«\_wJZFs{aoqiqYa`þLVmbJ|d\µþ�axqYZ=g g ^`X ü

ô é�ì ì à ó>� ?ª©e«J� ÍUÕ7Ê"��ÎåÏwÒ�ÍUÕ�Ö0mtÎÐÍ��°ÎåÏ3Ò¥�¶ÏCÎÐÍUÕ�Ò���Ë�Ì°ÏCÍ#Ë��ºÍUÎ���Õ�Ò¬� ÍUÕ7Ê ä�� �
¦�ß�æ7æ�§�¨ ��Vz[]X'\!bJa
\jZ�\_wW^r\�\_wJZ=[pZ,ViXd^>P/bJVY\'ZlbJeWg!f Z=[}a`sLqiVmbWÿoX Vmb \_wJZEbJZk\µþ�ac[jÿl^
bJU \_wW^`\�g�fo��^`X¡$
X_eWg nJ\jViaJb�gv^>P/bJVY\'ZdbceWgxfWZ=[5a`s�qYVmbWÿ8$½X'\_^`\'Z,uÑwW^
bJ|oZkX�aJuku=eW[�eWní\'aE\jVzghZ�ä���g�^�s{\jZ=[Lþ�wJVYukw¢bJalghac[pZ
ukwW^
bJ|
ZkXLaJuku=eW[ ü T�qYX'awg�f
�l^`XjX_eWg nJ\'VYacb�gJs�ac[�Z=^ruÑwdUWVm[pZkuk\'VYacbÒa`s�^xqYVmbWÿEþ�wJaoX'Z�nW^
['^
ghZk\'Z=[pX�uÑwW^obJ|
Z�g
\_wJZ=[pZFVYXLacbJZ�[paJeJ\'Z=[;9�\_wJZ-wJZ=^`U bJaJUWZ�ars�\9wJZ-UWVz[]Zkuk\'VYacbEa`s�\_wJZ�qYVmbWÿ1<�\_wW^`\LgxeJX'\�UWZk\'Zkuk\�\_wJZ-ukwW^
bJ|
Z
þLVY\_wJVmb@^µP/bJVY\'ZÒ\'VmgxZ�k�X_eJukw ^�[paceJ\'Z=[xeWn U�^`\'ZkX VY\'X \jacnWa
qYa
|o�¢\_^ofJqiZl^obJU@g!eJXj\!\9wJZ=b eWnWU�^`\'ZÒVY\'X
X'aceW[]ukZ |c['^
nWw ü TFX!^Ò[pZkX_eJqY\xa`s�eWnWU�^`\'VmbJ|íVY\'XxX'aceW[pukZ,|c['^
nWw�g�\_wJZ []aceJ\'Z=[Fu=^
b�X'Z=bJU ^`\�gxa
X'\}acbJZ
Ò���� eWn U�^`\'Zx[pZ=nWac[]\'VmbJ|E\_wJZ�ukwW^
bJ|
Z}VzbÒ\_wJZ}X'\_^`\jZ-a`s�\_wJZ!^rU�0]^`ukZ=bo\LqYVmbWÿwg�^
bJU ^r\�gxa
X'\FacbJZ Ò���� ac[
��Õ7Ô Õ7ÍUÕ eWnWU�^`\jZFs{ac[�Z=^`ukw,a`sv\_wJZ-qYVmbWÿ
XF\_wW^`\�wW^�­
Z�fWZkZ=bE^`UWUWZkUE\ja!aJ[�UWZkqYZk\'ZkU«st[]acg nW[pZ9s�Z=['[pZkUlnW^r\_wJX
^`X�^,[pZkX_eJqY\�ars \_wJZ}uÑwW^obJ|
Z�VmbE\9wJZ!^`U�0'^`ukZ=bo\LqYVzbWÿ ü ª wJZ=[pZ9s�ac[pZ�gÏs{ac[>^
b
�dqYVmbWÿ`­´Ý�Vzb«\_wJZ!bJZk\pþ�ac['ÿCgJVY\'X
wJZ=^`UíbJacUWZ-u=^
b«|
Z=bJZ=['^`\jZ�^`\Lgxa
X'\LaJbJZ�eWnWU�^`\'Z5s{aJ[�\9wW^`\LqYVmbWÿE^�s{\jZ=[�\'VmgxZ;ä�� ü
T4|oVi­oZ=b []aceJ\'Z=[	RY®�\9wW^`\6bJZk­oZ=[F\'Z=['gxVmbW^`\'ZkX;
���T gxeJX'\F|
Z=bJZ=['^`\jZ!^
bÒVmbQP/bJVY\'Z�bJeWg!f Z=[Fa`s Ò����

ac[ ��Õ7Ô Õ7ÍUÕ eWn U�^`\'ZkX�^�s�\'Z=[�\'VmgxZ;äf� ü .�\�s�a
qYqYa`þLX�s½[pacg \_wJZ�nW[pZk­JVYaceJX�nW^
['^r|c['^
nWw,\_wW^`\L\9wJViX>ViXFnWa
X'XjVzfJqYZ
acbJqY�dV s�RY®LXjZ=bJUWXLX_eJukwEeWnWU�^`\'ZkXF^`X�^x[pZkX_eJqY\La`s�nW[paJukZkX'X'VmbJ|�eWn U�^`\'Z!ghZkX'X_^`|
ZkX�s½[pacg VY\'X�bJZkVY|cwJfWac[]X�k
s½eW[p\_wJZ=['gxaJ[pZ�gWfWZku=^
eJX'Z}\_wJZ�bJZk\pþ�ac['ÿxVYX#P/bJVY\'Z�g�R ® gxeJX'\L|
Z=bJZ=['^r\'Z6^obdVzbQP/bJVY\'Z bJeWgxfWZ=[�a`s�eWnWU�^`\'ZkX
s�ac[�^`\�qYZ=^`X'\�acbJZFqYVmbWÿ�­ ® ü ¬�Zku=^oeJX'Z�\9wJZ6bJZk\pþ�ac['ÿ}VYX2P/bJVi\jZ�g�^`\�qYZ=^`Xj\�aJbJZ�a`s�\_wJa
X'Z�bJZkVY|cwJfWaJ[pX`9�u=^`qYq7VY\
R�¯�<�gxeJX'\�X'Z=bJUE\'a�R ® ^
b,VmbQP/bJVY\'Z!bJeWgxfWZ=[�a`s�eWnWU�^`\'Z�ghZkX'X_^`|
ZkX�ukacbo\_^`VmbJVmbJ|�^
bdeWnWU�^r\'ZFs{aJ[�ZkVY\_wJZ=[
qYVmbWÿ°­r®�aJ[LX'aJgxZ�a
\9wJZ=[LqYVmbWÿ9­ ¯ \_wW^r\6g ^oÿ`ZkX=R±®�|
Z=bJZ=[j^`\'Z!^ob eWn U�^`\'Z}s�ac[LqYVmbWÿ9­�® ü .�\>s{aoqiqYa`þLXFs½[pacg
\_wJZxnW[pZk­cVYaceJX-nW^
['^r|c['^
nWwE^
bJUÒ\_wJZFs½^`uk\�\9wW^`\�\_wJZ!bJZk\pþ�ac['ÿ,VYX"P/bJVY\'Z}\_wW^`\�R ¯ u=^
bdX'Z=bJU�^
bdVmbQP/bJVY\'Z
bJeWg!f Z=[�a`s�eWn U�^`\'ZkX�[pZk|J^
[pUWVmbJ|-qYVzbWÿI­�®�ac[�­ ¯ \jaºRY®vaJbJqi�xV s�^r\vqYZ=^`X'\�aJbJZ�ars/VY\'X�bJZkVY|cwJfWac[pX;9�u=^`qYqJVi\#R-²�<
|
Z=bJZ=['^r\'ZkX6^obEVmbQP/bJVY\'Z bceWgxfWZ=[Fars�eWn U�^`\'ZkXFs�ac[�ZkVY\_wJZ=[FqYVmbWÿ`­ ¯ ac[LXjacgxZ-a
\_wJZ=[>qYVmbWÿ`­�²-\_wW^`\-g ^
ÿ`ZkX
R ¯ |
Z=bJZ=['^`\'ZFeWnWU�^`\'ZkXL[pZk|J^
[pUWVmbJ|�qYVmbWÿ�­r®�ac[e­ ¯ ü ¬�Zku=^
eJX'ZF\_wJZ�bJZk\pþ�ac['ÿ-VYX2P/bJVY\'Z�gWVY\�VYX�Vmg nWaoX'X'VmfJqYZ�\'a
ukacbo\'VmbceJZFþLVY\_wd\_wJZ>X_^
gxZFqYVzbJZ-ars ^
[p|ceWghZ=b
\�go|
VY­
Z=b,\_wW^`\�\9wJZ6wJZ=^`UEbJaJUWZ�a`s�^
b
�xqYVmbWÿ u=^ob |
Z=bJZ=[j^`\'Z
^`\�gxaoX'\-acbJZ eWnWU�^`\jZ s�ac[F\_wW^`\-qYVmbWÿ�^�s�\'Z=[>\'VmgxZ�äf� ü ª wJZ=[pZ9s�ac[pZ�g�
8�vT u=^
b�nW[]acU�eJukZdacbJqY��^ÙP/bJVi\jZ
bJeWg!f Z=[�a`s eWnWU�^r\'ZkXL^
bJU eWn U�^`\'Z�gxZkXjX_^`|
ZkX�s{ac[�^=P/bJVi\jZ�bceWgxfWZ=[�a`s�qiVmbWÿ8$½X'\_^`\jZ-uÑwW^
bJ|oZkX�^
bJUlgxeJX'\
X'\'aJndþLVY\_wJVmbl^�P/bJVY\'Z}\'VmgxZ!^�s�\'Z=[2ä�� ü ³ � é � ê �
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ô é�ì ì à ó>� F�� ÔåÔ(Ê¡Ë�Ì°ÍUÕ7ÊÛÖT��Ì�Ö�Í��°Ò�
7ÕT�XËQÏ(Ö�Î Ö�ÍUÕ�ÏCÍ�Ô!ÎÐÏ ���dÖ�ÍUÒ�ÍUÕ;ÎåÏN��Ë�Ê��`ÒQÍUÎÐË�Ï�ÎåÏ�Í��°Õ7ÎÐÊ	ÍUË � ËQÔ ËbÑ��a��Ò�ÍUÒZ�
ÓbÒ�Ö Õ�Ö´mtÎåÍ��°ÎåÏ3Ò¥�¶ÏwÎåÍUÕºÍUÎ���Õ�Ò���ÍUÕ�Ê äf� �
¦�ß�æ7æ�§�¨�ª wJZ�UWZjP/bJVi\jViaJbxa`s�ukacbJX'VYX'\jZ=b
\�qYVzbWÿ8$½X'\_^r\'Z�Vzbos�ac['g,^`\'VYacbx^`\v^F[paceJ\'Z=[�Vmg nJqYVYZkX�\_wW^`\�\_wJZL[paceJ\'Z=[
ÿJbJa¤þ>X ^rqiq�\_wJZ-qYVzbWÿoXFVi\-bJZkZkUWXL\'axukacg,nWeJ\'Z-ukac['[pZkuk\FnW[pZ9s{Z=[j[pZkUlnW^`\_w�g�^obJUE\_wW^`\�\_wJZ�[paceJ\jZ=[�wW^rXL\_wJZ
gxa
Xj\h[]ZkukZ=b
\ qYVmbWÿ8$½X'\_^`\'ZÒVmbos{ac[jg ^`\'VYacb [pZk|J^
[pUWVmbJ|¢^`qYq�\_wJZEqYVmbWÿ
XEVmb VY\'X \'aJnWa
qYa
|
� \_^
fJqYZ ü 
�[]a¤­JVmbJ|
\_wW^`\�\_wJZ-[paceJ\'Z=[�[pZkukZkVY­
ZkX�^`qYq�\9wJZ�qYVmbWÿ�$½Xj\_^`\'Z-Vmbos�ac['g ^`\jViaJb [pZkyWeJVz[]ZkUE\'a�ukacg,nWeJ\'Z�ukaJ['[pZkuk\LnW[pZ9s�Z=['[pZkU
nW^`\_wJX>u=^
blf Z�UWacbJZxf
�EVmbJU�eJuk\'VYacbÒacb«\_wJZ�bceWgxf Z=[La`s�wJaJnJXsµÒa`s�^,nW[pZ9s{Z=[j[pZkU nW^`\9w ü �KwW^`\�bJZkZkUWX
\'axfWZ-X_wJa`þ�b,VYX�\9wW^`\�\_wJZ�[]aceJ\'Z=[�ÿJbJa`þLX�^rqiq7\_wJZFqYVmbWÿ
XFacb,\_wW^`\�nW^r\_w þ>Vi\9wJVzbE^éP/bJVY\'Z-\'VmgxZ-^�s�\'Z=[täf� ü
Î acbJX'VYUWZ=[-X'aJgxZ ^
['fJVY\_['^
[]� nW[pZ9s�Z=['[pZkU¢nW^r\_wÒs½[pacg ^E[paceJ\jZ=[;aL\'aEXjacgxZxUWZkX'\'VmbW^`\'VYacb ü ��ac[TµTÞ

§�g�\_wJZínW[pZ9s�Z=['[pZkUKnW^`\_w ukacbJX'VYX'\'XEa`s-acbJZía`s![paJeJ\'Z=[�aÛØ X�aceJ\j|
a
VmbJ|¢qYVmbWÿoX ü ¬�Zku=^oeJX'Zía`s�\_wJZ fW^rX'VYu
^`X'X9eWg nJ\'VYacbx\_wW^r\�X'acgxZLeWbJUWZ=[pqY�JVzbJ|dnW[pa
\'aJuka
qWnW[pa`­cVYUWZkXL^-[paceJ\'Z=[�þ>Vi\9wxukac['[pZkuk\�Vmbos�ac['g ^r\'VYacb ^
f aceJ\
VY\'X�^rU�0]^`ukZ=bo\�qYVmbWÿoX�þ>Vi\9wJVzbE^%P/bJVY\'ZF\'VmgxZ-^�s�\'Z=[�\_wJZLqYVmbWÿ�$½Xj\_^`\'ZFVmbos{ac[jg ^`\'VYacb}s�ac[�X_eJuÑwhqiVmbWÿoX�uÑwW^
bJ|oZkX�g
\_wJZ}qiZ=g,g ^ VYXF\_['eJZ5s{ac[ \_wJVYX�u=^`XjZ ü ��ac[¶µ9· §�g�^`X'X9eWgxZ�\_wW^r\L\_wJZ�ukqm^`Vmg VYX-\_['eJZFs�ac[L^
bo�lnW[pZ9s�Z=['[pZkU
nW^`\_wdþ>Vi\9wds�Zkþ�Z=[�\_wW^ob(µ wJaJnJX ü
Î acbJX'VYUWZ=[�^
b,^
['fJVY\_['^
[]�!nW[pZ9s�Z=['[pZkU�nW^r\_w}a`s
qiZ=bJ|o\_w�µ ·K§�st[]acg X'acgxZF[paceJ\'Z=[ta7\ja!^FUWZkX'\'VmbW^`\jViaJb

c ü 
7Zk\;fEfWZx[paceJ\'Z=["abØ XLX_eJukukZkXjX'ac[�acb«\_wJVYX6nW^r\_wT9�V ü Z ü gW\9wJZ	P/[pX'\LVmbo\'Z=['gxZkUWVm^`\'Z [paJeJ\'Z=[Û< ü ª wJZ=b�g�\_wJZ
X_eWfWnW^`\9wís½[pacg f�\'a>c¢gxeJX'\xwW^=­oZ qYZ=bJ|
\_w�µ ¸P§Qg ^obJU Vi\ gxeJX'\xfWZdacbJZ�ars6[paceJ\'Z=[�f�Ø X nW[pZ9s�Z=['[pZkU
nW^`\_wJXF\'a�c ü"� Z=bJao\'Zx\_wJVYX�nW^`\_wlfo�°¹ ã»â ü ¬��l\_wJZ}VmbJU�eJuk\'VY­
Z wo�WnWa
\_wJZkXjViX7g
[paceJ\'Z=[	fíÿcbJa`þLX-^`qYq�\_wJZ
qYVmbWÿ
XFacb�¹�ã»â ü ¬�Zku=^
eJX'Z�[]aceJ\'Z=[�a�^rqiXjahÿJbJa`þLXº9�^`X�Vzbd\9wJZ�fW^`X'ZFu=^`X'Z�<�\_wJZ-gxa
X'\L[pZkukZ=bo\�Vzbos�ac['g,^`\'VYacb
^
f aceJ\�qiVmbWÿ(­ Ýã þLVY\_wJVmbE^�P/bJVY\'Z-\jVzghZ�^�s{\jZ=[�äf��gJVi\>X_e ¾ ukZkXL\'a}X_wJa`þ�\_wW^`\L[paceJ\'Z=[#fdVmbJUWZkZkUlXjZ=bJUWXL\_wJZ
qYVmbWÿEVmbos{aJ['g ^`\'VYacbdVmbÒnW^`\_w(¹ ã¡â-\'axVY\'X6bJZkVY|cwJfWaJ[�[paJeJ\'Z=[#a ü
TFX'X_eWghZl\_wW^`\(¹ ã¡âíViXl^ bJZkþ nW^`\_w s�ac[d[paceJ\'Z=[>f�gL\_wJZ=b�[paJeJ\'Z=[hf�gxeJX'\EeWnWU�^`\jZ VY\'XEXjaceW[pukZ

|c['^onWw ü ¬�Zku=^oeJX'Z°¹ ã¡âlVYXE^�bJZkþ nW^`\_w�s�ac[ []aceJ\'Z=[>f�g�\_wJZlVmbos�ac['g ^`\jViaJb Vmb \_wJZíeWnWU�^`\jZkUPXjaceW[pukZ
|c['^onWwEukacbJukZ=['bJVmbJ|`¹ ã¡â-VYX�UWV��
Z=[pZ=bo\�\9wW^
bE\_wJZ}Vmbos{ac[jg ^`\'VYacb«VzbÒ\_wJZ}a
qYUlX'aJeW[pukZ�|c[j^
nWw ü ª wJZ=[pZ9s{aJ[pZ�g
[paceJ\jZ=["fEgxeJX'\�VzbJukqmeJUWZ \9wJViX>Vzbos�ac['g,^`\'VYacbE^`X Ò���� eWn U�^`\'ZkXLVmb«\_wJZ�eWnWU�^`\jZ!gxZkX'X9^`|
Z-\_wW^`\�VY\LX'Z=bJUWX
\'adVY\'X6bJZkVY|cwJfWaJ[pX ü ¬�Zku=^
eJXjZh[]aceJ\'Z=[	a�VYXFacbJZxa`s�\_wJa
X'ZxbJZkVi|Jwcf ac[pX�g7VY\-g!eJXj\6[pZkukZkVY­
Z}s½[pacg fl^`qYq�\_wJZ
Vmbos{aJ['g ^`\'VYacbdaJb(¹ ã»â þ>Vi\9wJVzbí^�P/bJVY\'Z}\'VmgxZ�^�s�\'Z=[#ä � ü



û��

¬��E^`X'X_eWg,nJ\'VYacbl[paJeJ\'Z=["fdu=^
b«UWZk\'Z=['gxVmbJZ�þFwJViukwEqYVmbWÿ8$½X'\_^`\'Z}Vmbos{ac[jg ^`\'VYacb«ViXF­¤^rqiVYU\9�V ü Z ü g�eWnE\'a
U�^`\'Z�< ü TFukukac[pUWVmbJ|
qY��g�V s´¹�ã»â VYXh^rqz[]Z=^`UW�íacbJZ�ars>[]aceJ\'Z=[ºf�Ø X!nW[pZ9s�Z=['[pZkU nW^`\_wJX�g�fWeJ\xZ��Ïn Z=[pVYZ=bJukZkX�^
ukwW^
bJ|
Z Vmb�\_wJZ Vmbos{aJ['g ^`\'VYacb a`s�X'aJgxZ a`s�Vi\jX�ukacbJX'\jVi\9eJZ=b
\}qiVmbWÿoX�g�\_wJZ=b \_wJa
X'Z qYVmbWÿoX!þ>Vi\9w�eWnWU�^`\jZkU
qYVmbWÿ�$½X'\9^`\'ZxVmbos{ac[jg ^`\'VYacbdþLVYqYq�fWZ}ukacbJX'VYUWZ=[pZkUíUWV��
Z=[pZ=b
\FVmbÒ\_wJZ�bJZkþ�XjaceW[pukZ�|J['^
nWwl^rXLukacg nW^
[]ZkUl\'a
\_wJZ}a
qYUlX'aceW[]ukZ�|c['^onWw ü ª wJZ=[pZ9s�ac[pZ�g7[paceJ\'Z=[%fEg!eJXj\�X'Z=bJUÒ\_wJZ�eWnWU�^r\'ZkUíqiVmbWÿ8$½X'\_^`\jZ�Vmbos{aJ['g ^`\'VYacb«Vmb
¹ ã¡â-\'axVY\'X6bJZkVY|cwJfWaJ[�a�Vzb Ò���� eWn U�^`\'ZkX ü
ª wJZ�X_^
ghZ�VmbJU�eJuk\'VY­
Z�^
[]|ceWgxZ=bo\vwJa
qYUWX�s{aJ[
qYVmbWÿ�$½Xj\_^`\'Z�ukwW^
bJ|
ZkX�[pZkX_eJqY\'VmbJ|-Vmb�qYVmbWÿoX�fWZkVmbJ|}UWZkqiZk\jZkU

s½[pacgH^ nW[]Z9s{Z=['[]ZkU nW^`\_w ü .²bE\_wJVYXFu=^`X'Z�g7^
bdVmb
\jZ=['gxZkUWVm^`\'Z [paceJ\jZ=[�\_wW^`\LUWZkukVYUWZkX-\_wW^r\�^ qYVmbWÿEX9wJaceJqYU
bJadqiaJbJ|
Z=[�f Z eJX'ZkUlVmbí^
bo�Ea`s VY\'X-nW[pZ9s�Z=['[pZkU�nW^`\_wJX>X'Z=bJUWX�^ ��Õ7Ô Õ7ÍUÕ eWnWU�^`\'Z�g�þ�wJVYukwlVYX�nW[paJnW^`|c^`\'ZkU
0'eJX'\LqYVmÿ`Z!^
b Ò���� eWn U�^`\'Z ü ª wJVYXLukacg nJqYZk\'ZkXF\_wJZéP/[pX'\LnW^
[p\Lars \_wJZ�nW[]aca`s ü

± ^�­cVmbJ|dX_wJa`þ�bÒ\_wW^`\-^�[]aceJ\'Z=[-[pZkukZkVY­
ZkX-\_wJZ gxaoX'\6[]ZkukZ=b
\-Vmbos�ac['g ^`\jViaJb ^ofWaceJ\F\_wJZxqYVzbWÿoX!eJXjZkU
VmbdVY\'XLX'aceW[]ukZ-|c['^
nWw,þLVY\_wJVmbl^éP/bJVY\'Z-\'VmgxZ�^�s�\'Z=[2ä � gJVY\�[pZ=g,^`VmbJXL\'a fWZ-X_wJa`þ�b,\_wW^`\�VY\�^`qYX'a [pZkukZkVY­
ZkX
\_wJZ�gxaoX'\L[pZkukZ=b
\FVmbos{aJ['g ^`\'VYacbE^ofWaceJ\�^rqiq�\_wJZ-qYVzbWÿoXF\_wW^`\�^
[]Z-VzbdVY\'XF\'acn a
qYa
|
� \9^
fJqYZ�g/fWeJ\�bJao\�nW^
[p\
a`s
\_wJZLXjaceW[pukZF|c['^
nWwxars�nW[pZ9s�Z=['[pZkUEnW^`\_wJX ü ª wJZ=[]Z6^
[]ZL\pþ�a�n a
X'X'VmfJqYZ-u=^`X'ZkX�\'a-ukacbJX'VYUWZ=[�ars�qYVmbWÿoX�Vmbd^
[paceJ\jZ=[�Ø X�\'acn a
qYa
|
�x\_^
fJqYZF\_wW^`\�^
[]Z�bJa
\�eJXjZkU Vmb VY\'X�X'aceW[]ukZL|c['^
nWw7®�^
b,^`U�0]^rukZ=b
\�qiVmbWÿx\ja�\_wJZ�[]aceJ\'Z=[�g
ac[x^lbJaJbQ$µ^`U�0]^rukZ=b
\ qYVmbWÿ�ViX,Vzb \9wJZ�X'aJeW[pukZ�|J['^
nWw [pZ=nWac[]\'ZkU@f
��X'acgxZ ars�\_wJZE[paceJ\'Z=[�Ø XhbJZkVY|cwJfWaJ[ ü
.½b�\_wJZ�P/[]X'\�u=^`XjZ�gvVY\}ViXxacfo­JViaJeJX�\_wW^`\}\_wJZ qYZ=g g ^ÒVYXx\_['eJZ�f Zku=^
eJX'Zda`sL\_wJZ�fW^`XjViuE^`X'X9eWg nJ\'VYacbía`s
X'acghZ6eWbJUWZ=[pqY�JVmbJ|�nW[pa
\'aJuka
q7nW[pa`­cVYUWVmbJ| \_wJZ-bJacUWZ-þ>Vi\9w ukac[j[pZkuk\�Vmbos�ac['g ^`\jViaJb�^
f aceJ\L^`U�0'^`ukZ=b
\�qYVmbWÿ
X
þLVY\_wJVmbl^éP/bJVY\'Z-\'VmgxZ ü ª wJZ-X'ZkukacbJUEu=^`XjZLs�a
qYqYa¤þ>X�^`qmgxa
X'\�Vmg gxZkUWVm^`\'ZkqY�Es½[pacgO\_wJZ	P/[pX'\LnW^
[]\�arsv\_wJVYX
nW[paJa`s ü ¬�Zku=^
eJXjZ�Zk­
Z=[]� bJZkVY|cwJfWaJ[�ars \9wJZ�[paceJ\'Z=[5X'Z=bJUWXx\_wJZ�^
nWnW[]acnW[pVm^`\'Z Ò���� ac[ ��Õ7Ô!Õ�ÍUÕ eWnWU�^`\'ZkX
^
f aceJ\xqiVmbWÿoX ^rUWUWZkU@\'aÒac[xUWZkqYZk\'ZkU s½[pacg VY\'X X'aceW[]ukZEa¤þFb�|c[j^
nWw�g�VY\�gxeJX'\ fWZEX_wJa`þ�b�\_wW^`\xZ=^`ukw
X_eJukwEbJZkVY|cwcf ac[>acfJ\_^`VmbJXLukacbJXjViXj\'Z=b
\>Vzbos�ac['g,^`\'VYacbE^
f aceJ\�uÑwW^
bJ|oZkXLVmbEVY\'XLX'aJeW[pukZ-|c['^
nWw�gJþ�wJVYukwEþL^`X
X_wJa`þ�bd\'a f Z�\_wJZ}u=^`X'Z-VmbE\_wJZ	P/[]X'\�nW^
[p\>a`sv\_wJVYX-nW[pacars ü ³ � é � ê �
ª wJViX>ukacbJukqmeJUWZkX-\_wJZ�nW[paJa`s ars ª wJZkaJ[pZ=g ûWü ��ü
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¦�ß�æ7æ�§�¨ 
7Z=g g,^ ûWü�� X9wJa¤þ>X�\_wW^`\�\_wJZL\jacnWa
qYa
|o�!Vmbos�ac['g ^r\'VYacb ^`\�^`qYq7[paceJ\'Z=[pX�VYX�ukacbJX'VYX'\'Z=bo\�þLVY\_wJVmbd^
P/bJVY\'ZL^
gxaceWbo\�a`sÏ\jVzghZ ^¤s{\'Z=[�^
bo��ukwW^
bJ|
Z�Vmb}qYVzbWÿ}Vmbos�ac['g ^`\jViaJb ü ª wJZ�\'acn a
qYa
|
�-Vmbos�ac['g ^`\jViaJb�wJZkqYU�^`\
^
bo� [paceJ\'Z=[�VYXL^-X_eWfJXjZk\�a`s
\_wJZLukaJg nJqYZk\'Z�\jacnWa
qYa
|o��gc^
bJU \9wJViX�X_eWfJXjZk\�ukacbo\_^`VmbJXL^`qYq�\_wJZ>Vzbos�ac['g,^`\'VYacb
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bJZkZkUWZkU�^`\�\9wJViX�[paceJ\'Z=[�\'a-ukacg,nWeJ\'Z�\_wJZ�ukac['[pZkuk\�nW[pZ9s�Z=['[pZkU nW^`\9wJX ü ª wJZ=[pZ9s�ac[pZ�g`\_wJZ�nW[]Z9s{Z=['[]ZkUhnW^r\_wJX
ukacg nWeJ\jZkU�s½[pacg ^
bo��[paceJ\'Z=[�Ø X
X_eWfJX'Zk\�ars�\_wJZ�\'aJnWa
qYa
|
�-Vmbos�ac['g ^r\'VYacbxg!eJXj\ f Z ^>X_eWfJX'Zk\�ars�\_wJZ � T ¯
ukacg nWeJ\jZkUlVmbÒ\_wJZ�u=^`XjZ�a`s�Z=^`ukwl[paceJ\jZ=[LwW^�­cVmbJ|dukacg nJqYZk\'Zx\'acn a
qYa
|
�EVmbos{aJ['g ^`\'VYacb ü T-b
�EX_eWfJXjZk\�a`s
^ � T ¯ ViX}X'\'VYqYq�^ � T ¯ k7^
bJU�\9wJZheWbJVYacb�a`s�^
bo�lX9eJuÑw � T ¯ X6^`qYX'a«s{aJ['gxX-^ � T ¯ g/f Zku=^
eJX'Zd\_wW^`\
eWbJVYacb�ViX ^`qYX'aí^EX_eWfJXjZk\!ars \9wJZ � T ¯ acfJ\_^`VmbJZkU þLVY\_w�ukacg nJqYZk\'Zd\'acnWaoqiao|
�íVzbos�ac['g,^`\'VYacb ü�± Z=bJukZ�g
\_wJZ�[]aceJ\'VmbJ|x\_^
fJqYZkX�ukacg nWeJ\'ZkU�fo�h
���TKþLVY\_w,^-ukac['[]Zkuk\�nW^`\_wQ$½XjZkqiZkuk\jViaJbE^`qY|
ac[pVY\_wWgOUWahbJao\�ukacbo\_^`Vmb
nWZ=[jg ^
bJZ=bo\LqYacacnJX ü ³ � é � ê �
.0/�º � 3TB»;C3'.e¼�%p(JA 3�;�B ?½?
ª wJVYX-X'Zkuk\'VYacb«yÏeW^ob
\'V�P�ZkX-\_wJZ}ukacg gxeWbJVYu=^`\'VYacbÒukacg nJqYZ��JVY\µ�]9�V ü Z ü g7bceWgxf Z=[La`s�ghZkX'X_^`|
ZkX-bJZkZkUWZkUíVmb
\_wJZxþ�ac[pX'\Fu=^`X'Z�<�g7\'VmgxZ ukacg nJqYZ��JVY\µ�\9�bJeWgxfWZ=[Fa`s�Xj\'Z=nJXX<�g7ukacg,nWeJ\_^`\'VYacbÒukacg nJqYZ��JVY\µ��g�^
bJUíX'\jac['^`|
Z
ukacg nJqYZ��JVY\µ� ¼ ¯ ^
['¨ �j½ a`s�
���T s{aJ[�X9wJac[p\'ZkX'\»$µnW^`\_wE[paceJ\jVzbJ|d^�s{\jZ=[�^hX'VmbJ|
qYZ!qYVmbWÿdukwW^
bJ|
Z ü
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ª wJZ bJeWg!f Z=[-a`s�ghZkX'X_^`|
ZkX�n Z=[-qYVmbWÿÒuka
X'\-ukwW^
bJ|
ZxVYX�fWaceWbJUWZkU f
�Ò\pþLVYukZ!\9wJZ�bceWgxf Z=[Fa`s�qYVmbWÿ
X}Vmb
\_wJZxbJZk\µþ�ac[jÿ ü ª a nW[]a¤­oZ�\_wW^`\>\_wJVYX-ViX-\9wJZ�u=^`X'Z�g�VY\-X_e ¾ ukZkX-\'a,X_wJa`þ�\_wW^r\�^
bo�leWnWU�^`\'Zxu=^
b«\_['^�­
Zkq
Z=^`ukw qYVmbWÿd^`\Lgxa
X'\�\µþ>ViukZ ü TFX'X_eWgxZ-\9wW^`\�^
bdeWnWU�^r\'Z�ukaJbJukZ=['bJVmbJ| qYVzbWÿ(­�^
['[pVY­
ZkXL^`\�X'acgxZ-^
['fJVY\_['^o[p�
bJaJUWZ�Ä«s{aJ[�\_wJZ	P/[pX'\>\'VmgxZ�kW\_wJZ=[pZ�^o[pZ-\pþ�a n a
X'X'VmfJVYqYVi\jViZ�X�\'axukacbJXjViUWZ=[�®

§ ü ª wJZíqiVmbWÿ�VYXleJX'ZkUKVmb�\_wJZíX'aceW[pukZí|c[j^
nWw a`s�Ä ü .�sx\_wJVYXEViXE\9wJZ u=^rX'Z�gL\_wJZíukac[j[pZkX_nWaJbJUWVzbJ|
qiVmbWÿ8$½X'\_^`\jZ Vmbos{ac[jg ^`\'VYacbÒVYX�X'Z=bo\-\'aEX'aJgxZ bJZkVi|Jwcf ac[0Ä{®�a`­
Z=[>X'acgxZxqYVmbWÿ�­r® ü ª wJZ=[]Zh^o[pZx\µþ�a
nWa
X'XjVzfJVYqYVY\'VYZkX!^`\>\_wJVYX�[paceJ\'Z=[�®

9�^Q<(Ä>®LeJX'ZkXs­p®t.{s \_wJZ-Vmbos�ac['g ^r\'VYacb þL^`XL^`qm[pZ=^rUW� ÿJbJa`þ�b�^obJUleJX'ZkUl^`\¶Ä{®�gW\_wJZ=bEbJa}steW[]\_wJZ=[
eWnWU�^`\'ZÒþLVYqYq6f Z XjZ=b
\ a`­
Z=[I­�®^9�aJ[ ^
bo�¢a
\9wJZ=[xqYVzbWÿ�^`U�0'^`ukZ=b
\d\'aÅÄ{®X< ü .�s�VY\ þL^`XdbJa
\
nW[pZk­cVYaceJXjqi�KÿJbJa`þ�b�^`\oÄ{®�gF\_wJZ=b�^
b�eWnWU�^r\'ZíþLVYqiqxfWZ�XjZ=b
\E\'a ^`qYq�bJZkVY|cwJfWac[pXÒa`s�Ä{®�g
VzbJukqmeJUWVmbJ|�aJbJZ�a¤­oZ=[�­r®
\'a¶Ä ü �/[pacgÆÄ g`bJa�steW[]\_wJZ=[
eWnWU�^r\'Z�þLVY\_wFVmbos�ac['g ^r\'VYacb-ukacbJukZ=[jbJVzbJ|
­
þLVYqYq�fWZ�XjZ=b
\La`­
Z=[Ç­r®�gWeWb
\'VYq�bJZkþ�Z=[�Vmbos{ac[jg ^`\'VYacbEf ZkukacgxZkX-^=­`^`VYqm^
fJqYZ ü
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9�f(< Ä>®�UWaJZkX6bJa
\LeJX'Z0­p®eÄ{®LþLVYqYq bJao\�XjZ=b
\�^ob
��eWn U�^`\'Z}þLVY\_wdVmbos{ac[jg ^`\'VYacbdukacbJukZ=[jbJVzbJ|(­¡gJVmb
nW^
[p\'VYu=eJqm^
[LbJacbJZ}a`­
Z=[Ç­�® ü

û ü ª wJZ-qYVzbWÿ«VYX�bJa
\�eJX'ZkUí^`\sÄ gWVmbEþFwJViukwEu=^rX'Z�bJaxs½eW[p\_wJZ=[LeWn U�^`\'Z�þ>ViqYq�fWZ}X'Z=b
\ ü
�7[pacg \_wJZ ^
fWa`­
Z�g7VY\Fs�a
qYqYa¤þ>X-\_wW^`\F\_wJZ bceWgxfWZ=[5a`s�gxZkX'X9^`|
ZkX-VYX�^`\-gxa
X'\-VmbÒ\_wJZ ac[]UWZ=[La`s�\_wJZ

bJeWg!f Z=[LarsvqYVzbWÿoX-VmbE\_wJZ�bJZk\pþ�ac['ÿ�9�Èi9<ÉÊ8oÉ�<Û< ü

}�~r¾�~�} Ë m�À©u ¿ z>À*Á4Âdu-Ã�m p��
.�s�\_wJZ�ukaoX'\�a`svqYVmbWÿ
XLVYX�bJao\�UWVm[pZkuk\'qY�l[pZkqm^`\'ZkUd\'ax\_wJZFUWZkqm^=�JX�VmbJu=eW['[pZkUla`­
Z=[�X_eJukw qYVmbWÿ
X7gW\_wJZ�bJeWg!f Z=[
a`s7X'\'Z=nJX�[]ZkyÏeJVm[pZkUxs�ac[�^
bo�xqYVzbWÿhuÑwW^
bJ|oZ�VYXÇÈi9 Rw<�g�þ�wJZ=[pZ�R,VYX�\_wJZFbceWgxfWZ=[�a`s�bJaJUWZkX�^¤��Zkuk\jZkUhfo�x\_wJZ
ukwW^
bJ|
Z ü ª wJVYX�u=^ob�fWZ X9wJa¤þFb fo�í\_wJZxs�a
qYqYa¤þ>VzbJ|í^
[p|ceWghZ=b
\=®F\_wJZxVmbos�ac['g ^`\jViaJb�^
fWaJeJ\�^EukwW^
bJ|
ZkU
qYVmbWÿd\_['^�­
ZkqYXL^`qYacbJ|�^`qYq7\_wJZ-X_wJac[]\'ZkX'\LnW^`\_wJX�\_wW^`\�ukacbo\_^`VmbJZkUE\_wJZ-qYVmbWÿEfWZ9s�ac[pZ-\9wJZ-uÑwW^
bJ|oZ�gÏ^obJUl^`qYX'a
^`qYacbJ|l^`qYq�X_wJaJ[p\'ZkX'\�nW^`\9wJX-\_wW^`\FþLVYqiq�ukacbo\_^`Vmbí\_wJZxqYVmbWÿ�^�s�\'Z=[L\9wJZ uÑwW^obJ|
Z ü ý>aEa
\_wJZ=[F[paceJ\jZ=[F\_wW^
b
\_wJa
XjZ�^`qYacbJ| \_wJZ�nW^`\9wJX�^
bJUl\9wJZkVz[FbJZkVY|cwJfWac[pX>þLVYqiq�fWZxbJa
\'V�P�ZkU ^ofWaceJ\L\9wJZ�ukwW^
bJ|
Z ü

.²b�\9wJZ�þ�ac[pXj\�u=^`X'Z�g�^`qYq�\_wJZE^7�
Zkuk\'ZkU [paceJ\'Z=[pX}qYViZl^rqiaJbJ| aJbJZ�qYacbJ|�nW^`\_w�g�\_wJeJXxu=^
eJX'VmbJ|�È�9URw<
ukacg gxeWbJVYu=^`\'VYacb,X'\'Z=nJX ü .½b,|
Z=bJZ=['^`qUgJ\_wJZ-nW^`\_wJX�acb þFwJViukw,\_wJZ�Vmbos�ac['g ^r\'VYacb VYX�s�ac[pþL^
[pUWZkU \ja
|
Zk\_wJZ=[
þLVY\_wd\_wJZ-^7�
Zkuk\'ZkUl[paJeJ\'Z=[pX�s{aJ['g ^xUWVm[pZkuk\jZkU�g�^`uk�JukqiVYu}|c['^
nWw�gW^
bJUE\_wJZ-eWnWnWZ=[FfWaJeWbJUds{ac[�\_wJZ-Xj\'Z=nJX
[pZkyWeJVm[pZkUlVYXF|
VY­
Z=blfo��\9wJZ-qiZ=bJ|o\_wEa`s�\_wJZ-qYacbJ|
ZkXj\LX'Vmg nJqYZ nW^`\_wdVmbE\_wW^r\L|c['^
nWw ü
¬�Zku=^
eJXjZ�qYVmbWÿ}s½^`VYqmeW[pZkX�^
bJUd[pZkuka`­
Z=[pVYZkX�^
[pZLwW^
bJUWqYZkU�^`X�X9nWZkukVm^`q�u=^rX'ZkX�a`s/qYVmbWÿxuka
Xj\vukwW^
bJ|
ZkX�gJ^
bJU

[paceJ\jZ=[�s½^`VYqzeW[]ZkX ^o[pZ�nWZ=[]ukZkVi­oZkU fo�x\_wJZ6bJZk\pþ�ac['ÿ}^`X�qYVmbWÿxs½^`VYqmeW[pZkX�s{ac[�^`qYq�\_wJZkVm[�qiVmbWÿoX�gWVY\�VYX�ukqYZ=^
[�\_wW^`\
Èi9 Rw<>ukacg gxeWbJVYu=^`\'VYacbÒX'\'Z=nJX-^
[pZx^`qYX'a�VmbJu=eW['[]ZkU�Vmbl\9wJZkX'Zxu=^`X'ZkX ü ª wJZxu=^`X'Z�ars�^�[pZkuka`­
Z=[]VzbJ|EbJaJUWZ
Vmb
­oa
qY­
ZkX�\_wJZdbJacUWZkX}|
Zk\'\'VmbJ|E\_wJZxukacg nJqYZk\'ZdX'aceW[]ukZ!|J['^
nWwJXFs½[pacg VY\'X!bJZkVY|cwJfWaJ[pX�g
þFwJViukwí\_^oÿ`ZkX�bJa
gxac[]Z�X'\jZ=nJXL\_wW^
b,\_wJZ�bJeWg!f Z=[�a`s bJZkVY|cwJfWaJ[pX�g7fWZ9s�ac[pZ-\_wJZFqYVzbWÿoXFa`s \9wJZ6[paJeJ\'Z=[pXL^`|c^`VmbE^
[]Z6wW^
bJUWqYZkU
^`XLukwW^
bJ|
VmbJ| \9wJZkVz[>uka
X'\>\'axX'acgxZ	P/bJVY\'Z}­¤^`qmeJZ ü"± Z=bJukZ�gW\_wJZ�X9^
gxZ-eWnWnWZ=[-fWaJeWbJUla`seÈi9URC<�^
nWnJqYViZkX ü
ª wJViX-þ�ac[]X'\Lu=^`X'ZxVYX-\_wJZxX_^
ghZ!^`X-\_wJZ}ukacg nJqYZ��JVi\p�ía`s�\_wJZ f ZkX'\ � ��T ¼ ¯ ^
['¨ � ½µü;/ bí\_wJZ�ao\_wJZ=[

wW^
bJU�g�V s�\_wJZEqYVmbWÿ uka
Xj\'X�[pZj¢�Zkuk\ \9wJZlUWZkqm^�� a`s6\9wJZEqiVmbWÿoX�gL\9wJZlukacg nJqYZ��JVY\µ� s�ac[�
8�vT [pZkU�eJukZkXE\'a
Èi9 á°<�g�þ�wJZ=[]ZiáÒVYX \_wJZT9�UWZkqm^��B<}UWVm^
gxZk\'Z=[}a`sF\_wJZ bJZk\pþ�ac['ÿ ü ª wJZE[pZ=^`XjacbJX}s{ac[5\_wJVYX�^
[pZd\_wW^`\}\_wJZ
Vmbos{aJ['g ^`\'VYacb \9['^�­
ZkqYX!^`qYacbJ|�\9wJZ�X_wJaJ[p\'ZkX'\ nW^`\_wJX ^
bJU@^í[paJeJ\'Z=[x[pZkukZkVY­cVmbJ| bJZkþ Vmbos�ac['g ^r\'VYacb u=^
b
\_['eJXj\ \_wJZ�bJZkVY|cwcf ac[d\_wW^`\d[pZ=nWac[]\'X�\9wJZ gxa
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bJaJUWZ�<�g�þFwJViukwíVmg nJqYVYZkX!^`\FqYZ=^`X'\FacbJZ �QÕ�Ô!Õ�ÍUÕ eWnWU�^r\'Z�g
^
bJU g,^=�l^rqiXja�Vmg nW^`uk\�^rUWUWVi\jViaJbW^`q�nW[pZ9s�Z=['[pZkU
nW^`\_wJXxa`s-^lX9eWfJX'Zk\ a`s�\9wJZlbJacUWZkXxs�ac[}a
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\'a nW[pacnW^r|c^`\'Z-eWnWU�^`\jZkXLU�eJZ�\'axqYVmbWÿ,st^rViqmeW[pZkXFVmbJu=[pZ=^`X'ZkX7gW\_wJZ�^`X'XjacukVm^`\'ZkUEukaJb
\_[]a
q7\_['^ ¾ uFUWZku=[pZ=^`XjZkX�k
s½eW[p\_wJZ=['gxaJ[pZ�gL[paceJ\'Z=[]X ^�þL^��íst[]acg \9wJZEs½^`VYqiZkU [pZkX'aceW[pukZí^
[pZígxac[pZÒqiVmÿ`ZkqY��\'a |
Zk\E^`qYq�\_wJZ ��Õ�Ô!Õ7ÍUÕ
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È Ë`Ê½ÁÛûoÃ�³�±�°�À�Ì�¯JÀ4á¶ùYG�Ê½±�ûJ±=ÇY±7ý��
eWnWU�^r\'ZkX ^rX'X'aJukVz^r\'ZkU þLVY\_w ^�bJaJUWZdst^rViqmeW[pZÒVmb \_wJZEX_^ogxZleWnWU�^`\jZ gxZkX'X9^`|
Z,st[paJg ^ob
� acbJZEa`s-VY\'X
bJZkVY|cwJfWac[pX7g7þ�wJVYuÑwígxZ=^
bJXF\_wW^`\F\_wJZx[paceJ\'Z=[�þ>ViqYq�VYUWZ=bo\'V s{��^,UWZkX'\'VmbW^`\'VYacbÒ\_wW^`\FwW^`XLs½^`VYqYZkU¢^
bJUÒþLVYqiq
bJa
\x\_[p�í\'aí^`UWU qYVmbWÿ
X \9wW^`\!bJaíqYacbJ|
Z=[xZ��JVYX'\x\'aíVY\'XxX'aceW[pukZd|c['^
nWw�\'aÒ\_[p�í\'a�[pZ=^`ukw�aJ[�eJX'ZEX_eJukw
UWZkX'\'VmbW^`\jViaJbl^`X�nW^o[p\La`svVY\'X-nW[pZ9s�Z=['[pZkUlnW^`\9wJX ü

}�~�Óe~�} �	��q�|�uCq��eu(p��hz�qQ�to
�JVmgxVYqm^
[pqY�¢\jal\_wJZ�[]ZkX_eJqY\'X�UWZkX'u=[]Vzf ZkU Vmb�X'Zkuk\jViaJb ûWü��Wü §�g7þ�Z�n Z=[²s{aJ['gxZkU�ukwW^
bJ|
ZkX�9�V ü Z ü g
ukwW^
bJ|
ZkX}Vmb
qYVmbWÿ uka
Xj\�g`qYVzbWÿhs½^`VYqzeW[]ZkX�gJqiVmbWÿ []Zkuka¤­oZ=[pVYZkX�gcbJaJUWZLs½^`VYqmeW[pZkX�gW^
bJU�bJaJUWZ-[pZkuka`­
Z=[pVYZkXX<�aJbJZ�^`\�^F\jVzghZ ü ��Z
ukacg nW^o[pZh
���TH^
bJU£
W�JTHVmb�\'Z=[jgxX-a`sL\_wJZ�bJeWgxfWZ=[}a`s eWn U�^`\'ZEgxZkX'X_^r|
ZkX!^
bJU�X'\'Z=nJX!bJZkZkUWZkU s�ac[
ukacbo­
Z=[p|
Z=bJukZ�g�^
bJUE\_wJZ!^�­
Z=[j^`|
Z-bceWgxfWZ=[ a`s qYVmbWÿoX-Vzb«\_wJZ-\'acn a
qYa
|
�d\_^
fJqYZ ü
ª wJZ�P�|ceW[pZkX}Vzb \_wJZxs�a
qYqia`þLVmbJ|íX_eWfJX'Zkuk\jViaJbJX!X9wJa¤þ4\9wJZ�[pZkX_eJqY\'X}a`sL\_wJZkX'Z X'VmgxeJqm^`\'VYacbJX ü ��ac[-^`qYq

Zk­
Z=bo\�\p�WnWZkX�g�þ�Z,X_wJa`þ4\_wJZ�^�­
Z=['^`|oZhbJeWgxfWZ=[5a`s�gxZkX'X_^`|oZkX-X'Z=b
\x^
bJU�X'\jZ=nJX�\_^
ÿrZ�g7\'a
|
Zk\_wJZ=[5þLVY\_w
\_wJZ}X'\_^
bJU�^
[]UEUWZk­cVm^`\'VYacbJX ü �JVmbJukZ ^`qYq [pZkX9eJqi\jX6^
[]Z�X_wJa`þ�b,s�ac[�X_n ZkukV�P�u \'acn a
qYa
|
VYZkX6^obJU ^`qYq�nWa
X'XjVzfJqYZ
X'VmbJ|
qYZxZk­
Z=bo\'XL^
[pZ-uka`­
Z=[pZkUEVmbE\9wJZ�X'VmgxeJqm^`\'VYacbJX�g�bJa,X_^
g nJqYVmbJ|EZ=['[pac[]X�u=^obEfWZ�|oVi­oZ=b ü

Û(â�¦�Û(ã ä ¤å¤ æ + æ/èïæ�ëCE
ª wJZ�þ�ZkqYqÏÿJbJa`þ�b>\'acnWaoqiao|
��\9wW^`\
þ�Z�uÑwJaoX'Z�s{aJ[�aJeW[7X'VmgxeJqz^r\'VYacbJXvVYX�\_wJZ�T;�"
�T6ý	' ª \'acn a
qYa
|
� ¼ ¯ ×
¨ ��½µü
ª wJVYXF\'acnWaoqiao|
� wW^rX � ©xbJacUWZkX-^
bJU � ¨hqiVmbWÿoX�g�|
VY­cVmbJ|dVi\-^
bE^�­
Z=['^r|
Z�UWZk|J[pZkZ�a`s ûWü ¨ ��ü
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³�±�°�À�Ì�¯JÀiá¶ù±G�Ê½±7ûc±�Çi±7ý��
��VY|ceW[]Z ûWü §=¨�X_wJa`þLX7\_wJZ�[pZkX_eJqY\'X7s�ac[7\_wJVYX
\jacnWa
qYa
|o� ü .½b}^`qYq
u=^`X'ZkX�a`sÏXjVzbJ|oqiZ�[pZkX'aceW[]ukZ�ukwW^
bJ|
ZkX¶9�qYVmbWÿ

ukwW^
bJ|
ZkX�gJs½^`VYqmeW[pZkX�g�^obJUl[pZkuka`­
Z=[pVYZkX�g�<#
���T4X'Z=bJUWXLacbd\9wJZ�^=­oZ=['^`|
Z�^ofWaceJ\�wW^rq s�^`X�g,^
b
�dnW^`uÑÿrZk\'XL^`X

��JT�gW^
bJUEVY\ bJZkZkUWX s{Zkþ�Z=[�Xj\'Z=nJX�\'axukacb
­oZ=[p|
Z ümü TFX�Vmb,\_wJZ-X'VmgxeJqm^`\'VYacbJX�nW[pZkXjZ=b
\'ZkUdVmbd\_wJZ-nW[pZk­cVYaceJX
X'Zkuk\'VYacb�g#
��JT aceJ\_n Z=[²s{aJ['gxX`
8�vT þ�wJZ=b bJaJUWZkXxst^rViq üe± a`þ�Zk­
Z=[�g�þ�wJZ=b bJacUWZkXd^
[pZE^`UWUWZkU \'aí\_wJZ
bJZk\pþ�ac['ÿCg�
��vT VYXxX'VY|cbJV�P�u=^
bo\'qY�¢fWZk\'\jZ=[-\_wW^
bn
��JT`g�^
bJU�\_^oÿ`Z=bí\'a
|oZk\_wJZ=[�g
^EbJaJUWZ�\_wW^r\Fst^`VYqYX ^
bJU
ukacgxZkXFfW^`uÑÿdeWnEqm^`\jZ=[�u=^
eJX'ZkXLqYZkX'XF\_['^ ¾ u-Vmb�
���T�\9wW^
bdVmb�
��JT ü

��VY|ceW[]Z ûWü û �LX_wJa`þLX�\_wJZL^=­oZ=['^`|
Z�\_^ofJqiZ�X'V!ZkZkX�s{ac[�fWao\_wº
���TP^obJU 
W�JT ü�/ fo­cVYaceJXjqi��go\_wJZ�\_^
fJqYZkX�^`\
^`qYq
bJacUWZkXLwW^�­
ZL\9wJZ�X_^ogxZLX'V!ZkZ-þ�wJZ=b>
��JTKVYXLeJX'ZkU�gWfWZku=^
eJXjZ-\_wJZ�ukaJg nJqYZk\'Z�\jacnWa
qYa
|o�!VYXL[pZ=nJqYVYu=^`\'ZkU
Zk­
Z=[p�Jþ�wJZ=[pZ ü�/ bí\_wJZ ^�­
Z=['^r|
Z�g�\jacnWa
qYa
|o�l\_^
fJqYZkX�nW[paJU�eJukZkU¢fo�^
���TH^
[pZ ^
f aceJ\�wW^`q s ^`X-qm^
[]|
Z ^`X
\_wJa
XjZ�nW[paJU�eJukZkUlf
�h
W�JT ü Î�qYZ=^
[pqY��gW\9wJViX�VYX�\_wJZFu=^
eJX'Z>s{ac[�\_wJZ-[pZkU�eJukZkU�ukaJg gxeWbJViu=^r\'VYacbda`­
Z=['wJZ=^`U ü
/ bí\_wJZxa
\9wJZ=[-wW^
bJU�g
þ�wJZ=b�bJacUWZkX5st^`VYqUgv^rUWUWVi\jViaJbW^`q�qYVmbWÿ
XxgxeJX'\�fWZ�^rUWUWZkU�\'alg ^
bo�E\_^
fJqYZkX�9�^
bJU
a
\_wJZ=[]X gxeJX'\Lf Z�UWZkqYZk\'ZkU�g�<�u=^oeJX'VmbJ| gxaJ[pZ6eWn U�^`\'ZkXL\jahf Z�|
Z=bJZ=[j^`\'ZkU,s{ac[#
���T4þ�wJZ=bdukacg,nW^
[pZkUE\'a

��JT ü

/ ­oZ=['^`qYqUgc\9wJZ�X'VmgxeJqm^`\'VYacbJX�eJXjVzbJ|x\_wJZFT;�"
�T6ý	' ª \'acn a
qYa
|
�xukacbQP/['ghZkUEaceW[ P/bJUWVmbJ|
X�s½[pacgO\_wJZ
X_g ^rqiq�\jacnWa
qYa
|oViZkX ü 
���THaceJ\_n Z=[²s�ac['gxZkUT
��JTHVmbí\jZ=['gxX�ars gxZkX'X9^`|
ZkX-X'Z=bo\!^
bJU bceWgxfWZ=[5a`s�Xj\'Z=nJX
eWbo\'VYq
ukacbo­
Z=[p|
Z=bJukZ�g�^obJUlVY\'XLX'\jac['^`|
Z-[pZkyWeJVm[pZ=gxZ=bo\'X6^o[pZ-X'VY|cbJV�P�u=^
bo\'qY�Eqia`þ�Z=[�\_wW^obd\_wJa
X'Z-a`s�
��JT ü
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}�~�Óe~�� x3��{�v2z>À Ë z>Á"z{Âdz�|�m�uwo
�L^
bJUWaJg \'acn a
qYa
|
VYZkX�þ�Z=[pZ,acfJ\_^`VmbJZkU¢eJX'VmbJ|í\_wJZ Z��WnWaJbJZ=b
\'Vm^`q�gxaJUWZkq�nW[pacn a
X'ZkU�Vmb ¼ ×
ÎL¬�¨ � ½µü TFqYq
\'acn a
qYa
|
VYZkXL|
Z=bJZ=[j^`\'ZkUE\_wJVYXLþL^�� wW^=­oZ!§��Q�!bJaJUWZkX`9�\9wJZ6g ^8�cVmgxeWgHbJeWg!f Z=[L^`qYqYa`þ�ZkUEVmbEÎ"
 ª <�^
bJU
^,­¤^
[p�JVmbJ|lbceWgxf Z=[Fa`s�qYVmbWÿ
X ü ª wJZx\'acn a
qYa
|
VYZkX�eJX'ZkU�^
[pZé¢/^`\-­
Z=[pX'VYacbJXFa`s�\_wJZ�\'aJnWa
qYa
|
VYZkX-\_wW^r\�þ�Z
eJX'ZkU�s{aJ[-\_wJZdX'VmgxeJqz^r\'VYacb a`s�wJVYZ=['^
[pukwJVYu=^`qL[paceJ\'VmbJ|�^`qY|
ac[pVY\_wWghX�g�^lgxac[]Z UWZk\_^`VYqYZkU UWZkX'u=[pVmnJ\'VYacb a`s
wJa`þKþ�Z-acfJ\_^`VmbJZkUE\_wJZ=g u=^
bEf Z-s�aceWbJUEVmbEukwW^
nJ\'Z=[ ��ü

��VY|ceW[]Z ûWü û §-X9wJa¤þ>XL\_wJZ![]ZkX_eJqY\'XLs�ac[L^h\'acnWaoqiao|
��þ>Vi\9w�§����,bJacUWZkX-^
bJU¢§ �
û qYVmbWÿ
X�g7|oVi­JVmbJ|�VY\-^
b
^�­
Z=['^`|oZ!UWZk|J[pZkZ a`s �Wü û���ü ª wJZ�g ^��JVmg!eWg UWZk|c[pZkZ ars>^EbJaJUWZdVzb \_wJZ�bJZk\pþ�ac['ÿEVYXx¨ ü ��VY|ceW[pZ ûWü û
û
X_wJa`þLXL[pZkX_eJqY\'X s{ac[�^
bJao\_wJZ=[�\'acnWaoqiao|
��þ>Vi\9wí§����xbJacUWZkX ü ª wJVYXL\'acn a
qYa
|
�EwW^`XL^
bE^�­
Z=['^`|oZLUWZk|c[pZkZ-a`s
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¸NHoÇiÁ�³�±=°�G7±�ûJ±=ÇY±�ý�ºYÁ'Ã ¸F¸k¿oÈ�H
�Wü � û 9p§ � §xqYVzbWÿoXX<}^
bJU¢^Eg ^��JVmgxeWg UWZk|c[pZkZ a`sL¨ ü ª wJZkX'Z,\µþ�ad\'acn a
qYa
|
VYZkX!^
[]Zh[]Z=nW[pZkX'Z=bo\_^`\'VY­
ZkX-a`s
\pþ�a!ukqm^`XjX'ZkX�arsv\'acn a
qYa
|
VYZkX6^rXLUWZkX'u=[pVmfWZkUíVmbEukwW^
nJ\'Z=[ ��ü
ª wJZ�[pZkX_eJqY\'X�st[paJg \_wJZkX'Z-['^
bJUWacg \'aJnWa
qYa
|
VYZkX�ukacbQP/['g \_wJZ�[pZkX9eJqi\jX�acfJ\_^rVzbJZkUEeJX'VmbJ|�þ�ZkqYq/ÿJbJa`þ�b

\'acn a
qYa
|
VYZkX ü .²b \9wJZL\'acn a
qYa
|
VYZkX�X_wJa`þ�b�9�^
bJU,Vzb,a
\_wJZ=[�\'acn a
qYa
|
VYZkX�acfJ\_^`VmbJZkU�eJX'VmbJ|x\_wJZFX_^
gxZFgxZk\_wQ$
aJUWX�g�<"
���T ukqiZ=^o[pqY�laceJ\_n Z=[²s�ac['gxX"
��JT4Vmbl^rqiq�Zk­
Z=b
\jXLZ��cukZ=nJ\>s�ac[�qiVmbWÿ st^`VYqmeW[pZkX ü

��VY|ceW[]Z û ü û�� X_wJa`þLXd\_wJZ�^�­
Z=['^`|oZEX'V!ZkZkXla`s�\_wJZí\'aJnWa
qYa
|
� \9^
fJqYZkXlX'\'aJ[pZkUP^`\EbJaJUWZkXEVzb \_wJZkX'Z
\'acn a
qYa
|
VYZkX ü ª acn a
qYa
|
�x\_^
fJqYZkXLeJX'ZkUdVzb>
���TK^
[pZLacb,\_wJZ�^�­
Z=[j^`|
Z�qYZkX'X�\_wW^
b wW^`q s ^rX�fJVY| ^`X�\_wJZ>acbJZkX
eJX'ZkUdVmb�
��JT ü .²bd\'Z=['gxX�a`s
X'\'ac['^r|
ZLa`­
Z=['wJZ=^`U�g1
���TKaceJ\_n Z=[²s{aJ['gxX¶
W�JT fo��^
bxZk­oZ=bdþLVYUWZ=[�g,^
[p|
Vmb
\_wW^
bdVmb«\_wJZ-X_g ^`qYqYZ=[>\'acnWaoqiao|
VYZkX�\_wW^r\�þ�Z�eJX'ZkU«s{aJ[�X'VmgxeJqz^r\'VYacbJX ü

.0/<ç Ò +CBèB D�)7A
��Z�wW^=­oZ�nW[pZkX'Z=bo\'ZkU ^LbJZkþ@gxZk\9wJacU5s{ac[�UWVYX'\_[pVmfWeJ\'ZkU [paJeJ\'VmbJ|�Vmb}ukacg nWeJ\'Z=[�bJZk\pþ�ac['ÿoXv^
bJUxVmb
\'Z=[jbJZk\'X
eJX'VmbJ|�qYVmbWÿ8$½X'\_^`\'ZFVmbos{aJ['g ^`\'VYacb ü 
���TFX�Z=b70pa¤�xbJVYukZLX'u=^`qYVmbJ| nW[pacnWZ=[]\'VYZkX=®�qiVmÿ`Z � �vTFX�g�
���T�X�X'u=^`qYZLþ�ZkqYq
þLVY\_w \_wJZlbJeWgxfWZ=[xars�UWZkX'\'VmbW^`\'VYacbJXEfo� ^`|o|c[pZk|c^`\jVzbJ|ÒVmbos{ac[jg ^`\'VYacb�k�qYVmÿ`Z^
W�JT�X�g#
���T�XdX'u=^`qYZEþ�ZkqYq
þLVY\_w�\_wJZEbceWgxfWZ=[}a`sFX'Z=[p­JViukZE\p�WnWZkX fWZku=^oeJX'Zl[paceJ\'Z=[]X�ukacg gxeWbJVYu=^`\'ZdqYVmbWÿ¢nW[paJnWZ=[p\'VYZkX�g�bJa
\xnW^`\_w
nW[pacn Z=[p\'VYZkXLVmbd\_wJZkVm[�eWnWU�^`\jZkX ü T-bdVzg,nWac[p\9^
b
\�ukacbo\_[pVmfWeJ\'VYacbda`sv\9wJViX>uÑwW^
nJ\jZ=[�VYXL\'axX_wJa`þ@\9wW^`\"
��vT
VYX�ukac[j[pZkuk\6eWbJUWZ=[5UWV���Z=[]Z=b
\-\p�WnWZkX-a`sL[paceJ\'VmbJ|wg
^`XjX_eWgxVmbJ|l\_wW^r\6^dukac[j[pZkuk\�gxZkukwW^
bJVYX_g VYX!eJX'ZkUís�ac[
[paceJ\jZ=[pXL\'a ^`X'ukZ=[]\_^`Vmbdþ�wJVYuÑwÒeWnWU�^`\jZkX6^
[]Z�[pZkukZ=b
\>ac[�aceJ\'U�^r\'ZkU ü
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8�vTFX-acnWZ=b�eWn�^dqm^
[p|
Z bJeWg!f Z=[-a`s�Vmb
\'Z=[]ZkX'\'VmbJ|lnWa
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['¨ û ½µü ª wJVYX-uÑwW^onJ\'Z=[�s�aJu=eJX'ZkX-acb>¢�aJaJUWVzbJ|ífWZku=^
eJXjZ
a`s�VY\'X�XjVzg,nJqiVYukVY\p��^
bJUlnWacnWeJqm^
[]Vi\p� ü 't�W^
g nJqYZkX�ars X'\9^
bJU�^
[pUEVmbo\'Z=['bJZk\-[paceJ\'VmbJ|EnW[pa
\'aJuka
qYX�fW^`X'ZkUÒacb
\_wJZ#¢�aJaJUWVzbJ|}a`s/qYVmbWÿxX'\9^`\'ZkX�^
[pZ / �(
t� ¼ � a`�W¨ ��½ g�.d�Q$&.d� ¼ .�� / �
¨ ½ ^
bJU�ý	
��(
 ¼ ý>a¤­W¨ �7½µü .½b ^`UWUWVY\'VYacb�g
\_wJZ-Vmbo\'Z=[�$½UWacg ^rVzbÒnWa
qYVYuk�l[paceJ\jVzbJ|39U. � 
2�"<L^
[pukwJVY\'Zkuk\_eW[pZ ¼ '�� ª ¨ ��½ ^obJUE\_wJZ�ýLVmg []acUí^
[pukwJVi\jZkuk\_eW[pZ
s�ac[ Xju=^`qm^
fJqYZ�Vmb
\'Z=[jbJZk\l[paceJ\'VmbJ| ¼ ÎLÎ"�W¨ ��½ ^
[pZ�fWao\_w@fW^`XjZkUPaJbe¢�aJacUWVmbJ| ü ª wJZkX'Z�nW[pa
\'aJuka
qYXl^
bJU
^
[pukwJVY\'Zkuk\_eW[pZkX�eJXjZ!\9wJZ�X_^
ghZ!fW^`X'VYu ^
nWnW[paJ^`uÑw s{aJ[L\_wJZ�¢�aJacUWVmbJ|Ea`s�\jacnWa
qYa
|o�lVmbos{aJ['g ^`\'VYacb�g�þ�wJVYukw



� ¨

þ�Z�X'Vmg nJqY� u=^`qYq ÎåÏwÍUÕ7ÔÐÔ!Î�Ñ°Õ�ÏCÍvu¹Ë7Ë���ÎåÏ�Ñ � Ê¡Ë�ÍUËF�XË�Ô ac[t. ��
íVmb \_wJZL[pZkXj\�a`s/\_wJVYX�uÑwW^
nJ\jZ=["9�Z ü | ü g`XjZkZ ¼ 
�Z=[Û� � g

t�;

¨ û¤½ < ü
TFukukac[pUWVmbJ|d\'a�.U��
 gWZ=^`ukwlbJZk\pþ�ac['ÿ,[paceJ\'Z=[L^rX'ukZ=[p\_^`VmbJXL\9wJZ�X'\_^r\'Z�ars VY\'X�bJZkVY|cwJfWaJ[pVmbJ|EqiVmbWÿoX�^
bJU

[pZ=n ac[p\'X-\_wJVYX-Vmb�þ�wW^`\Fþ�ZxþLVYqYq�u=^rqiq�^ Ô!ÎåÏ-�F�dÖ�ÍUÒ�ÍUÕhÌ � �QÒ�ÍUÕ 9U
�� Y <�k�s�ac[FX'Vmg nJqYVYukVY\µ��g�þ�Z ^`XjX_eWgxZx\_wW^`\
^
bT
W� Y []Z=nWac[p\jX-\_wJZ X'\_^r\'Zxa`s�acbJqY�íacbJZ qYVmbWÿ�^`U�0'^`ukZ=bo\-\'al^E|oVi­oZ=bíX'aceW[pukZ ü ª wJZ�fW^`X'VYu�nW[paJfJqiZ=g
\_wJZ=bífWZkukaJgxZkX-acbJZxa`s fW[]ac^`UWu=^`X'\jVzbJ|d\_wJZ gxa
Xj\6[pZkukZ=bo\º
�� Y X-a`s�Z=^ruÑw«X'aceW[pukZx\'adZk­
Z=[p�í[paceJ\'Z=[>Vmb
\_wJZlbJZk\pþ�ac['ÿ ü[/ bJukZÒ\_wJVYX VYX�^`ukukacg nJqYVYX_wJZkU�g>Z=^`uÑw []aceJ\'Z=[xwW^`X�^í\jacnWa
qYa
|o�¢g ^
n�s½[pacg þ�wJVYukw VY\
u=^
bdukacg,nWeJ\'Z�\9wJZ�UWZkX'Vm[pZkUínW^`\_wJX�\'axUWZkX'\'VmbW^`\jViaJbJX ü ª a�¢�acaJU�
�� Y X7gw.U��
 eJX'ZkX>X'ZkyÏeJZ=bJukZxbceWgxf Z=[pX
\'aE­`^`qYViU�^r\'Z \_wJZ gxa
Xj\�[pZkukZ=b
\º
W� Y s½[pacg Z=^`ukwÒX'aceW[pukZ�k�^E[paceJ\'Z=[-[pZkukZkVY­JVmbJ| ^ob^
W� Y ^rukukZ=nJ\'X-\_wJZ

�� Y ^`X�­`^`qYViU\9�V ü Z ü gÏ[]ZkukZ=b
\X< acbJqY�EV s�\_wJZ�[pZkukZkVY­
ZkU3
�� Y wW^`X�^,wJVi|JwJZ=[�X'ZkyWeJZ=bJukZhbJeWgxfWZ=[�\9wW^
bd\_wJZ
X'ZkyWeJZ=bJukZ!bJeWgxfWZ=[>a`s \9wJZº
�� Y X'\'ac[]ZkUdst[paJg \9wJZ-X_^
gxZ-X'aJeW[pukZ ü
¬�Zku=^
eJXjZ!\9wJZ!XjZkyÏeJZ=bJukZj$µbJeWgxfWZ=[}X_nW^`ukZ ^�­¤^`VYqm^
fJqYZdVzb�^E[paceJ\'VmbJ|lnW[pa
\jacuka
q�VYX	P/bJVY\'Z�gt.U��
KgxeJX'\

acn Z=['^`\'Z-þLVY\_wiP/bJVY\'Z�X'ZkyWeJZ=bJukZ bceWgxf Z=[pX ü ª a�^rukukacg nJqYVYX_wE\_wJVYX�g7^xqYVmbJZ=^
[FX'ZkyWeJZ=bJukZj$µbceWgxf Z=[FX_nW^`ukZ
VYX!eJX'ZkU�\'a
|
Zk\_wJZ=[>þLVY\_wí^
b�^r|
Z;P�ZkqYU�g�^
bJUíqm^
[p|
Z Z=bJaJeJ|cwÒ\_wW^`\-\_wJZ g ^��JVmgxeWg X'ZkyÏeJZ=bJukZEbJeWg!f Z=[
X_wJaceJqYU�fWZx[pZ=^`ukwJZkUlacbJqY�EVmbE­oZ=[p� [j^
[pZ-ukVm[pu=eWgxX'\9^
bJukZkX ü '�^ruÑw�
�� Y X9nWZkukV�P�ZkX!^xXjZkyÏeJZ=bJukZ bJeWg!f Z=[
^
bJUE^
bd^`|
Z ü ª wJZFX'aceW[pukZFX'\_^
[]\'X�VY\'X2P/[pX'\"
�� Y þLVY\_wd^}X'ZkyWeJZ=bJukZ�bceWgxfWZ=[�ZkyWeW^`q�\ja � gc^
bJUdX'Z=bJUWXL^
bJZkþ 
�� Y þLVY\_wl^,wJVi|JwJZ=[LX'ZkyWeJZ=bJukZ bceWgxf Z=[�^�s�\'Z=[�ZkVY\_wJZ=[>UWZk\'Zkuk\'VmbJ|E^ ukwW^
bJ|
Z-VmbÒ\_wJZ-X'\9^`\'Z-a`s�^
b
^`U�0'^`ukZ=bo\-qiVmbWÿCg�ac[-^�s�\'Z=[-[pZ=^`ukwJVmbJ| ^Eg ^��JVmgxeWg \'VmgxZ þLVY\_w�bJaEXj\_^`\'ZxukwW^
bJ|
ZkX�Vmb�^rU�0]^`ukZ=bo\-qYVmbWÿ
X ü
'�^ruÑw�
�� Y XjZ=b
\Lfo��\_wJZ-XjaceW[pukZ�X9nWZkukV�P�ZkX�\9wJZ�u=eW['[pZ=bo\�X'ZkyWeJZ=bJukZhbJeWgxfWZ=[L^obJUE\_wJZ�g ^��JVmg!eWg ^`|
Z
s�ac[�\_wW^`\	
�� Y 9�VmbE\_wJZ}ac[pUWZ=[�ars�^
bEwJaJeW[LVmbE\jacU�^���Ø X�nW[pa
\jacuka
qYXX< ü ýLaEgxac[]Zº
�� Y X>s½[pacg \_wJZ-X9^
gxZ
X'aceW[]ukZ!^
[pZx^`ukukZ=nJ\'ZkUÒþ�wJZ=bÒ\_wJZ�X'ZkyWeJZ=bJukZ bceWgxf Z=[�[pZ=^ruÑwJZkXFVY\'X6g,^��cVmgxeWg ­¤^`qmeJZ�g
eWbo\'VYqv\_wJZ�
�� Y
VYX�Z=[j^`X'ZkUEU�eJZ�\jah^r|
VmbJ| ü TF|
VmbJ| gxZ=^obJXL\_wW^`\�Zk­
Z=[p�E[paceJ\jZ=[�\_wW^`\L^`ukukZ=nJ\'XF^
b�
�� Y UWZku=[pZ=gxZ=bo\'XFVY\'X
^`|
Z fo� ^`\-qYZ=^`Xj\�acbJZ ^
bJU¢^rqiXjaEUWZku=[pZ=gxZ=bo\'X�\_wJZ ^`|oZ!þFwJViqYZd\_wJZ�
�� Y X'VY\'X�Vmb�ghZ=gxac[p� ü TH[paceJ\'Z=[
[pZ=fW[paJ^`UWu=^`X'\'XL^
b>
�� Y þ�wJZ=bdVY\�[]Z=^`uÑwJZkXL^`|oZº� ü .�s�^![]aceJ\'Z=[�[pZkukZkVY­
ZkX-^�­`^`qYVYU^
�� Y þLVY\_wE^ob�^`|oZ�a`s
�(g�\_wJZ![]aceJ\'Z=[>Vi|JbJac[pZkX-\_wJZ�
�� Y V s�VY\-UWaJZkX6bJao\6wW^�­
Zx^ X'\jac[pZkU^
W� Y s½[pacg \_wJZ�X_^ogxZ�X'aJeW[pukZ�g
^
bJU
[pZ=fW[paJ^`UWu=^`X'\'X-\9wJZ 
W� Y V s VY\xwW^`X�^dukacno� ars�\_wJZh
W� Y k�\_wJVYX�Z=bJX_eW[pZkX}\_wW^`\�bJaJUWZkX!^`|oZ 
W� Y Xx^`\�^
X'VmgxVYqm^
[FnW^`ukZ ü 
W� Y X�gxeJX'\FfWZ�XjZ=b
\�[]ZkqiVm^
fJqY�ífWZk\pþ�ZkZ=bEbJZkVi|Jwcf ac[pX ü
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ª wJZ Ô!ÎÐÏ ���!
7Õ"�7ÍUË�Ê"Ò�Ô Ñ1Ë�ÊXÎåÍ���� 9U
���T=<�Vzbo\_[paJU�eJukZkUdVzb ¼ ¯ ¬�¨ ��½ VYX fW^rX'ZkU acbx\9wJZ�X'ZkqYZkuk\'VY­
ZFUWVYX'\_[pVmfWeQ$
\'VYacb«a`s�\'acn a
qYa
|
�EVmbos{aJ['g ^`\'VYacb�g7['^`\9wJZ=[�\_wW^
b«acb>¢�aJacUWVmbJ| ü ª wJZ!nWeW[jnWa
X'Zxa`s�\9wJViX-^`qY|
ac[]Vi\9wWgHVYX-\'a
^`qYqYa`þ ^�[paJeJ\'Z=[L\ja g ^rVzbo\_^`VmbíaJbJqi�Ò\_wJZxqYVzbWÿ8$½X'\_^r\'ZxVzbos�ac['g,^`\'VYacbÒVY\�bJZkZkUWX-\'a []Z=^`uÑwí^,UWZkX'\'VmbW^`\'VYacb�g
['^`\9wJZ=[�\_wW^
b«\_wJZ-Z=b
\jVz[]Z!\jacnWa
qYa
|o� g ^on ü '�^`uÑwE[]aceJ\'Z=[Fg ^`Vmb
\9^`VmbJX6^xX9eWfJX'Zk\�ars \_wJZ}\'acn a
qYa
|
�Eg ^
n
ukac['[]ZkX_nWacbJUWVmbJ|d\'axVY\'X�^`U�0'^`ukZ=bo\�qYVmbWÿoX6^
bJUE\9wJZ-qiVmbWÿoX�\9wW^`\�Vi\jX�bJZkVY|cwcf ac[L[paJeJ\'Z=[pXLwW^�­
Z�[pZ=nWaJ[p\'ZkUE^`X
fWZkVmbJ|leJX'ZkUíVmbÒ\_wJZkVm[�nW^r\_wJX�\ja UWZkX'\'VmbW^`\'VYacbJX ü ª wJZx[paceJ\'Z=[FeJX'ZkXF\_wJVYX�Vmbos�ac['g ^`\jViaJbE\'adukacg nWeJ\'Z}VY\'X
a`þ�bxnW^`\_wJX�\'a�UWZkX'\jVzbW^r\'VYacbJX�gc^obJU [pZ=n ac[p\'X�\ja-Vi\jX bJZkVY|cwJfWaJ[pX�\_wJZ>X'\_^`\'ZkX�ars�aJbJqi�,\_wJa
X'Z�qYVmbWÿ
X�eJXjZkU Vmb
\_wJZFuÑwJaoX'Z=bEnW^`\_wJX ü .²bE^`UWUWVY\'VYacb�g�\9wJZ6[paJeJ\'Z=[�\'ZkqYqiX>Vi\jX�bJZkVY|cwcf ac[pXLþFwJViukwdqYVmbWÿ
XFVY\ bJaxqYacbJ|
Z=[>eJX'ZkXL\'a
[pZ=^`ukw}UWZkX'\'VmbW^`\'VYacbJX ü T�fW^`X'VYu�^`XjX_eWg nJ\'VYacb5s�ac[
\9wJZ�ukaJ['[pZkuk\�acnWZ=['^r\'VYacb}a`s/\_wJZ#
���TPVmg nJqYZ=gxZ=bo\_^`\jViaJb
Vmb
\9[pacU�eJukZkUÒVmb ¼ ¯ ¬�¨ ��½ VYXL\_wW^r\�[paceJ\'Z=[]X�u=^obdUWZk\'Z=['gxVmbJZ�þFwJZk\_wJZ=[L^
bEeWn U�^`\'Z-ukacbo\_^`VmbJX�eWnQ$½\'a8$½U�^`\'Z
Vmbos{aJ['g ^`\'VYacbEeJXjVzbJ|d\_wJZ}X_^
gxZ-eWnWU�^`\jZ�­¤^rqiVYU�^`\jViaJblXjuÑwJZ=gxZxeJX'ZkUds�ac["
�� Y X�Vmb�.U��
 ü
ª wJZ�VmbWwJZ=[pZ=bo\-qiVmgxVY\_^r\'VYacbÒþLVY\_wÒ\_wJZ!^
f a`­
Z�gxZk\_wJaJUíViXF\_wW^`\F\_wJZx^`|
Z	P�ZkqYU¢gxeJX'\�f Z!­oZ=[p�EqYacbJ|

\'a�^�­
a
VYU X'VY\_eW^`\jViaJbJX Vmb þ�wJVYukw�g�U�eJZE\'a¢^`|
VmbJ|wg�[paceJ\jZ=[pXxqiaJa
X'Z�
W� Y Xd\_wW^`\ ^
[pZEXj\'VYqiq>­¤^`qYVYU ü �7eW[�$
\_wJZ=['ghac[pZ�g�fWZku=^
eJXjZEZk­
Z=[p�[
�� Y gxeJX'\�Z��WnJVm[pZEVmb ^>P/bJVY\'ZE\'VmgxZ�g�\_wJZ�XjaceW[pukZda`s�Z=^`ukw[
W� Y gxeJX'\
[pZk\_[j^
bJX_gxVY\-bJZkþ4VzbJu=^o['bW^`\'VYacbJX�n Z=[pVYacUWVYu=^`qYqY�¢VmbÒ\_wJZx^
fJX'Z=bJukZ a`s�qYVmbWÿ8$½X'\_^`\'ZxukwW^
bJ|
ZkX ü .²b nW[j^`uk\'VYukZ�g
^`|
VmbJ|ía`sLX'ZkyWeJZ=bJukZlbceWgxf Z=[pX�Vmbo\_[paJU�eJukZkX�^`UWUWVY\'VYacbW^`q�ukacg gxeWbJVYu=^`\'VYacb�a`­
Z=['wJZ=^`U ü �/eW[p\_wJZ=[jgxac[pZ�g
^�s�\'Z=[-[pZkX'aJeW[pukZxs½^`VYqzeW[]ZkX�\_wW^`\-VYX'aoqz^r\'Z�^
bo� n ac[p\'VYacbíars \9wJZhbJZk\pþ�ac['ÿ st[]acg ^dX'aceW[pukZ,a`s¹
�� Y X�g�a
qYU

�� Y Vmbos�ac['g ^`\jViaJbdu=^
blf Z-Z=['^`X'ZkUÒacbJqY� ^�s�\'Z=[L[]Z=^`uÑwJVmbJ|dVY\'X�g ^��JVmgxeWgH^`|
Z ü

��Z�nW[pacn a
X'ZE^lbJZkþH^`qY|
ac[pVY\_wWg \_wW^`\x^`uÑwJVYZk­
ZkX}s½^`X'\}UWViXjX'Z=gxVmbW^`\'VYacb a`s-eWnQ$½\'a�$½U�^`\'Z,qiVmbWÿ8$½X'\_^`\jZ
Vmbos{aJ['g ^`\'VYacb«þLVY\_wJaceJ\�n Z=[pVYacUWVYu�eWn U�^`\'ZkXFac[L^`|oZ	P�ZkqiUWX ü ª wJZ!^`qY|
aJ[pVY\_wWgHVYX-fW^`X'ZkUÒacbE^�P/bJVY\'Z ^
bJU
qYVmbJZ=^
[-X'ZkyWeJZ=bJukZj$µbJeWg!f Z=[-X_nW^rukZh^obJU UWV��veJX'VmbJ|lukaJg nWeJ\_^`\'VYacbJX ¼ � �(��� ½µü �ía
X'\-nW[pVYac[F^
nWnJqYVYu=^`\'VYacbJX
a`sLUWV��veJX'VmbJ| ukaJg nWeJ\_^`\'VYacbJX}\'a []aceJ\'VmbJ| ¼ ¦ � � û g ¯ ^
[j¨ ��½ wW^�­
Z}s{aJu=eJX'ZkU acbí\_wJZdUWVYX'X'Z=gxVmbW^`\jViaJb�a`s
Vmbos{aJ['g ^`\'VYacbE[]Zk|c^
[pUWVmbJ| UWVYX'\_^obJukZkX�\'a,UWZkX'\'VmbW^`\'VYacbJX ü ª wJZ!^
nWnJqYVYu=^`\'VYacb«a`s�UWV��veJX'VmbJ|dukacg nWeJ\_^r\'VYacbJX
\'a}\_wJZ-UWVYX'X'Z=gxVmbW^`\'VYacbdarsvqYVzbWÿ8$½X'\_^r\'Z-Vmbos{ac[jg ^`\'VYacbdwW^`XLfWZkZ=bEnW[paJnWa
X'ZkUlf Z9s{aJ[pZ�aJbJqi�,Vzbd\9wJZ-ukacb
\jZ��c\
a`s!fWeJVYqYUWVmbJ| ^�X_nW^
bWbJVmbJ| \_[]ZkZla`­
Z=[xþ�wJVYukw�qiVmbWÿ8$½X'\_^`\jZ eWn U�^`\'ZkXl^
[]ZlUWVYX'\_[pVmfWeJ\'ZkU ¼ ¯ ^
[j¨ ûj½µüy/ eW[
eWnWU�^r\'Z!^`qY|
aJ[pVY\_wWgHu=^obEfWZ!^onWnJqiVYZkU�\ja!Xj\_^
bJU�^
[pUEVmbo\'Z=['bJZk\-[paceJ\'VmbJ|EnW[pa
\'aJuka
qYX�fW^`XjZkUlacbÙ¢�aJacUWVmbJ|wg
ZkqYVmgxVmbW^`\'ZkXx\_wJZ bJZkZkUís�ac[-nWZ=[pVYaJUWVYu�¢�aJacUWVmbJ|Òa`s¹
�� Y X�g�u=^
bÒU�['^
g ^`\jViu=^rqiqY��[pZkU�eJukZ \9wJZh^ogxaceWbo\�a`s
\'VmgxZ�Vmbxþ�wJVYukwxacfJX'a
qYZk\'Z"
�� Y X�u=^ob!f ZLZ=['^`XjZkUh^¤s{\'Z=[�[pZkX'aJeW[pukZ�st^`VYqmeW[pZkX�ac[�bJZkþ\
�� Y X�u=^
bxfWZ>ukacnJVYZkU
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\_wW[paJeJ|cwJaceJ\�\9wJZ6bJZk\pþ�ac['ÿx^�s�\'Z=[�[]ZkX'aceW[pukZ-[pZkuka`­
Z=[pVYZkX�gW^
bJUdVmbJu=eW[pXLqYVmgxVY\'ZkUEa`­
Z=['wJZ=^`U ü ª wJZFqm^`\'Z=bJuk�
a`svaJeW[�^`qY|
ac[]Vi\9wWg VmbE[pZkXjZk\'VmbJ| X'ZkyWeJZ=bJukZ�bceWgxfWZ=[]X ^obJU�Z=['^rX'VmbJ| a
qYU�Vmbos�ac['g ^r\'VYacb VYX�f aceWbJUWZkUEacbJqY�
fo��\_wJZ�\'VmgxZ�VY\�\_^
ÿ`ZkX�s�ac[v^ob`
W� Y \'a-\_[j^=­oZ=[pX'Z�\_wJZLbJZk\pþ�ac['ÿCg¤['^r\_wJZ=[
\9wW^
bxf
�x^L|
qYacfW^rqW\'VmgxZ=[�g`þ�wJVYukw
VYX�\_wJZ�u=^rX'Z�Vmbx^`qYqÏnW[]Zk­cVYaceJX�[pZkXjZk\vX'ukwJZ=gxZkX�eJX'ZkUxac[�nW[pacnWaoX'ZkU�\'aFU�^`\'Z;9�Z ü | ü gkX'ZkZ ¼ 
t�;

¨ û g�T=
��6¨ ��½ < ü
��ZLbJa
\'Z�\_wW^r\�gj0]eJXj\ ^`X�þ>Vi\9w�ao\_wJZ=[�qYVzbWÿ}X'\9^`\'ZL^`qY|
ac[pVY\_wWghX�g`\_wJZL[paceJ\'VmbJ|-a`s/eJXjZ=[�gxZkX'X9^`|
ZkX�nW[pacukZkZkUWX
þ�wJVYqYZx\_wJZ-UWVYX'X'Z=gxVmbW^`\'VYacbÒa`s�qYVmbWÿ�$½X'\9^`\'Z�Vmbos�ac['g ^r\'VYacbdVYX�\_^oÿ
VmbJ|�nJqm^`ukZ ü
ª wJZxs{aoqiqYa`þLVmbJ|�X'Zkuk\jViaJb�X'\9^`\'ZkX�\9wJZ�|
aJ^`qYX-s�ac[-aceW[x[pZkXjZk\!gxZkukwW^
bJVYX_g ü �JZkuk\'VYacb �Wü û UWZkXju=[pVmfWZkX
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ã�á®Ü�ã�Þ´â à Ü�Ý<ç¯â�Û«ÜJÞ«â�è�Ü<Þ°ß�Ü�áOã�æ�å å&â�æ�â�ÞOÜ�'"ò9Ü<Ý<ÞNÛ Ú è�æ Úé# Ý�ã�æ/ÞNè�ã Ú æ�Û é ß�Ü�æ Ý<â�ð¢ò&ã/á®Ü<å Þ«â ò&ãöÞ�ß�Û
â à Þ�ã Ú æ�Ü<å à ñ�ø ùSú ø�í � æôÞ�ß�Ü�â�Þ�ß�Ü�á�ß&ã/æ�å ¼ ø ùSú ø6å&â�Ü<Û½æ�â�Þ�á®Ü �&ä�Ú á¸Ü�Þ�ß�Ü�Û«Þ°ã�á�Ý<â�æ # è ä á«ãöÞ Ú â�æ�ê¥â�á®Ý<Ü<å
à ñ �Mû���� �¤Ú íÑÜ�í ¼�ä Û Ú æ�èOã à ãDÝ ��à â�æ�Ü�í �

ø�Û�ã�æ Ú æ/Þ«Ü�á«æ�Ü<Þ é â�á � è�á®â é Û�çõã�á¸è�Ü�á ¼ Þ�ß�Ü à ãDÝ ��à â�æ�Ü�� à ãDÛ«Ü<åNÞ´â�ò&â�ç¯â�è/ñ]á®Ü �&ä�Ú á¸Ü<å Ú æ �Mû��&� êìâ�á®Ý<Ü<Û
Þ�ß�Ü à ãDÝ ��à â�æ�Ü�Þ«â à Ü<Ý<â�ð�Ü�çõã�á®è�Ü�áLâ�á¢Þ�ß�Ü�ã�á¸Ü�ãDÛOÞ�ß&ãDÞLÝ<â�æ&æ�Ü<Ý<ÞNÞ´â Ú ÞOÞ«â)è�á¸â é ç ã/á®è�Ü�á<í ��Ú è ä á®Ü
� í S SZÚ ç�ç ä Û«Þ°á«ãDÞ«Ü<Û�Þ�ß�Ü�Û�ã�ó Ú æ�è�ÛZÞ�ß&ãöÞ�Ý�ã�æ à Ü¢å&Ü�á Ú ó/Ü<å é Ú Þ°ß°ø ùSú øÍâ�ó/Ü�á �Mû�����à ñTæ�â�ÞZá®Ü �&ä�Ú á Ú æ�èJã
à ãDÝ ��à â�æ�Ü�í î ß�Ü·Þ´â�ò&â�ç¯â�è/ñ ä Û«Ü<åOê¥â�á³Þ�ß Ú ÛZÜ�'"ò9Ü�á Ú ð�Ü�æ�Þ Ú Û�âDê�Þ®ñ"ò9Ü S í î ß�Ü�á®Ü�ã�á®Ü S 1 � Ü<å&è�Ü<Û Ú æºÞ�ß�Ü
Þ«â�ò9â�ç¯â�è�ñ ¼ è Ú ó Ú æ�è±Þ�ß�Ü­æ�â�å&Ü<Û�ã�æ]ã�ó�Ü�á´ãDè�Ü�å&Ü<è�á¸Ü<ÜZâDê ; í ) !6¼ é Ú Þ�ßOã�ð¢ã(' Ú ð ä ð å&Ü<è�á®Ü<ÜZâDê � í � â�á�Þ�ß�Ü# á®Û«Þ­ò&ã/á®Þ­âDê½Þ�ß�Ü¢Ü�'&ò&Ü�á Ú ð�Ü�æ/Þ ¼ Þ�ß�Ü]æ�â�å&ÜOãDå&å�á®Ü<Û«Û«Ü<Û é Ü�á®Ü�Ý¦ß�â�Û´Ü�æJÛ ä Ý<ßJÞ�ß&ãDÞZÞ�ß�Ü à ãDÝ ��à â�æ�Ü é ãDÛ



� 1
ò&ã�á®Þ Ú Þ Ú â�æ�Ü<å Ú æ/Þ«âZÞ�ß&á®Ü<Ü�Ý<â�æ&æ�Ü<Ý<Þ«Ü<å]ã/á®Ü�ãDÛ 3 ø ù[ú ø é ãöÛ ä Û«Ü<å Ú æ�Þ�ß Ú Û�Û«Ý<Ü�æ&ã�á Ú â�í � â�á�Þ°ß�Ü�Û´Ü<Ý<â�æ�å¢ò&ã�á®Þ ¼
Þ�ß�Ü à ãDÝ ��à â�æ�Ü é ãDÛ�â�æ�Ü·Ý<â�æ�Þ Ú è ä â ä Û­ã�á®Ü�ã 3�à â�Þ°ß°ø ùSú ø ã�æ�å �Mû���� é Ü�á®Ü ä Û«Ü<å Ú æJÞ�ß Ú ÛZÛ«Ý<Ü�æ&ã/á Ú â�í
î ß�Ü¢á®Ü<Û ä ç¯Þ«Û�âDê�Þ°ß Ú ÛZÜ�'&ò&Ü�á Ú ðôÜ�æ�Þ�Û�ß�â é Þ�ß&ãDÞ�Þ�ß�Ü¢ð�â�á®Ü ý Ü�' Ú à ç¯ÜLÝ¦ß�â Ú Ý<Ü±âDê�Þ«â�ò&â�ç¯â�è Ú Ü<Û�Ý�ã�æ é Ú å&Ü�æ
Þ�ß�ÜZð¢ã�á®è Ú æ à ñ é ß Ú Ý<ß
ø ù[ú ø
â ä Þ�ò&Ü�á�ê¥â�á«ðôÛ �Mû���� Û Ú è�æ Ú�# Ý�ã/æ�Þ«ç¯ñ�í ö Ú Þ�ß±Þ�ß�ÜZçõã�á®è�Ü à ãDÝ ��à â�æ�Ü­ã�á®Ü�ã
á®Ü �&ä�Ú á®Ü<å à ñ �Mû��&� ò&ã�á¸Þ Ú Þ Ú â�æ�Ü<å Ú æ/Þ«â)Û�ð±ãDç¯ç�Ü�áOã/á®Ü�ãDÛ ¼ ø ùSú ø â ä Þ�ò&Ü�á�ê¥â�á«ðôÛ �Mû���� Ü<ó/Ü�æ é ß�Ü�æ
æ�â�å&Ü<Û�ê�ã Ú ç¥í

� æ�ãDå&å Ú Þ Ú â�æ ¼�Ú æ�Ý<â�æ/Þ�á«ãDÛ«Þ�Þ«â �Mû����'¼ ø ùSú ø�ãDç¯ç¯â é Û�êìâ�á�ð ä ç¯Þ Ú ò�ç�Ü³ç�Ü<ó/Ü<ç�Û�âDê@ß Ú Ü�á«ã�á®Ý<ß/ñ·ã�æ�å�ø ùSú ø
å&â�Ü<Ûôæ�â/Þ­á®Ü �"ä�Ú á®ÜNã à ãöÝ ��à â�æ�Ü ¼ é ß Ú Ý¦ß�ð�Ü�ã�æ�Û�Þ�ß&ãDÞ­ó/Ü�á®ñNçõã�á®è/Ü à ãDÝ ��à â�æ�Ü<Û�Ý�ã�æ à Ü à á¸â � Ü�æ Ú æ/Þ«â
Û�ð¢ãöç�ç¯Ü�á�ã/á®Ü�ãDÛ½Þ�ß&ãDÞ�ò&á®âDó Ú å&ÜZÞ°ß�ÜZÛ�ã�ð�Ü�Ý<â�æ&æ�Ü<Ý<Þ Ú ó Ú Þ®ñ�í î ß�Ü<Û«Ü­ãDå&å&Ü<åLê¥Ü�ãDÞ ä á¸Ü<Û�ð±ã � Ü Ú Þ�ò&â�Û«Û Ú à ç¯Ü�Þ«â
ê ä á®Þ�ß�Ü�á�á®Ü<å ä Ý<Ü�Ý<â�ð¢ð ä æ Ú Ý�ãDÞ Ú â�æºãDÛ é Ü<ç¯ç�ãDÛ�Û«Þ´â�á«ãDè�Ü�âDó�Ü�á«ß�Ü�ãDå�í
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ö Ü¢ß&ã�ó�Ü¢ò&á®Ü<Û«Ü�æ/Þ«Ü<åªãLæ�Ü é ß Ú Ü�á«ã�á¸Ý¦ß Ú Ý�ãDç½á®â ä Þ Ú æ�èNãDç¯è�â�á Ú Þ°ß&ð à ãDÛ«Ü<åJâ�æJç Ú æ � ��ó/Ü<Ý<Þ«â�á­á¸â ä Þ Ú æ�èNã�æ�å
ã�á®Ü�ãöÛ­ê¥â�á�ãDè�è�á®Ü<è�ãDÞ Ú â�æ�âDê»á¸â ä Þ Ú æ�è Ú æ/êìâ�á«ð¢ãDÞ Ú â�æ�í î ß�ÜNð¢ã Ú æ Ú å&Ü�ã�âDê ùSú ø Ú Û¢Þ´â ä Û´ÜOç Ú æ � ��Û«Þ�ãDÞ´Ü
Ú æ/êìâ�á«ð¢ãDÞ Ú â�æ±Þ«âZÝ<â�ð±ò ä Þ«Ü�â�ò�Þ Ú ð¢ãDç@ò&ãöÞ�ß�Û à&ä Þ é Ú Þ�ß�â ä Þ½á®Ü�ò�ç Ú Ý�ãDÞ Ú æ�è]Þ°ß�Ü�Ý<â�ð¢ò�ç¯Ü<Þ«Ü�Þ«â�ò9â�ç¯â�è�ñ Ú æ/ê¥â�á��
ð¢ãDÞ Ú â�æ¢ãDÞ�Ü<ó/Ü�á®ñ¢æ�â�å&Ü�í î ß Ú Û Ú å&Ü�ã�ß&ãDÛ à Ü<Ü�æLÜ�'�Þ´Ü�æ�å&Ü<å]Þ«â�ãDç¯ç¯â é ð ä ç�Þ Ú ò�ç¯ÜZç¯Ü<ó�Ü<ç¯Û�âDê�ß Ú Ü�á«ã�á¸Ý¦ß/ñ�í�ø�Þ
Ü�ãDÝ<ßLç¯Ü<ó�Ü<ç�âöê Þ�ß�Ü­ß Ú Ü�á«ã/á®Ý¦ß/ñ ¼ ò&ã�á¸Þ Ú ãDç�Þ«â�ò9â�ç¯â�è�ñ Ú Û�Û«Þ«â�á¸Ü<å�í
î ß�Üëò9Ü�á�êìâ�á«ð¢ã�æ�Ý<ÜLâDê=ø ùSú ø é ãDÛ�Ý<â�ð¢ò&ã�á®Ü<å é Ú Þ�ß�Þ�ß&ãDÞ�âDê �Mû��&� í �Zä á�Û Ú ð ä çõãDÞ Ú â�æ�á¸Ü<Û ä ç¯Þ«Û

Û�ß�â é Þ�ß&ãDÞ ¼ Ü<ó�Ü�æ é Ú Þ�ßLâ�æ�ç¯ñ]â�æ�Ü�ç¯Ü<ó�Ü<ç�âDê ß Ú Ü�á«ã/á®Ý¦ß/ñ ¼ ø ùSú ø
Ý<ç¯Ü�ã�á®ç¯ñOâ ä Þ�ò9Ü�á�êìâ�á«ð�Û �Mû����)Ú æLÞ«Ü�á«ð�Û
âDê½Û«Þ«â�á«ãöè�Ü­ã�æ�åJÝ<â�ð¢ð ä æ Ú Ý�ãDÞ Ú â�æ�á¸Ü �"ä�Ú á®Ü�ð�Ü�æ/Þ«Û�í�ø ùSú ø å&â�Ü<Û�æ�â�ÞZá®Ü �"ä�Ú á®ÜLã à ãDÝ ��à â�æ�Ü���Ý<Ü�æ�Þ«Ü�á¸Ü<å
Þ«â�ò9â�ç¯â�è�ñ ¼ ã�æ�åJâ ä á³Û Ú ð ä çõãDÞ Ú â�æJÜ�'&ò&Ü�á Ú ð�Ü�æ/Þ«Û Ú ç¯ç ä Û«Þ�á´ãDÞ«Ü]ò9Ü�á�êìâ�á«ð¢ã�æ�Ý<Ü¢ãDå&óDã�æ�Þ°ãDè�Ü<Û�è�ã Ú æ�Ü<å à ñNãDç7�
ç¯â é Ú æ�è ã/á à�Ú Þ�á«ã�á®ñ�ã�á®Ü�ã�� à ãDÛ´Ü<åªÞ«â�ò&â�ç¯â�è Ú Ü<Û�í � æ)ãöå&å Ú Þ Ú â�æ ¼ ãDç¯ç¯â é Ú æ�è�ð ä ç¯Þ Ú ò�ç¯ÜNç¯Ü<ó�Ü<ç¯Û¢âöê»ß Ú Ü�á«ã�á®Ý<ß�ñ
ð¢ã � Ü<Û�Þ°ß�Ü»æ�Ü é ãöç�è/â�á Ú Þ�ß&ð êÇã/á�ðôâ�á®Ü�Û«Ý�ãDçõã à ç¯ÜZÞ�ß&ã�æ �Mû���� íLø ùSú ø3Ý<â�æ�Û«Þ Ú Þ ä Þ«Ü<Û½Þ�ß�Ü à ãDÛ Ú Û½ê¥â�á�Þ�ß�Ü
å&Ü<ó�Ü<ç¯â�ò&ð�Ü�æ/Þ½âDêEðôâ�á®Ü�Ü þ Ý Ú Ü�æ/Þ � æ�Þ«Ü�á´æ�Ü<Þ�á®â ä Þ Ú æ�è�ò&á®â�Þ«â�Ý<â�ç¯Û à ãöÛ«Ü<å¢â�æ�ç Ú æ � ��Û«Þ�ãDÞ«Ü Ú æ/êìâ�á«ð¢ãDÞ Ú â�æ�í � æ
ò&ã�á®Þ Ú Ý ä çõã�á ¼ æ�Ü é ó/Ü�á®Û Ú â�æ�Û�âDê �Mû��&� Ý�ã/æ à Ü�å&Ü�á Ú ó�Ü<å Ú æ é ß Ú Ý¦ßºæ�â à ãDÝ ��à â�æ�Ü Ú Û�á®Ü �&ä�Ú á®Ü<å�í
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e fg ø Ý<â�Û´Þ�âDê�ç Ú æ �9��d�À ô �
h�iÿø Û«Ü �&ä Ü�æ�Ý<Ü·æ ä ð à Ü�á
jlk�m�n�ø ø üMü â�á ü­��ù���î��
oRø ß�Ü�ãDåOâöê ç Ú æ ��¼�Ú ê�â�á Ú è Ú æ Ú ÛZã�á®Ü�ã�ãDå&å�á®Ü<Û´Û

Þ«â�ò9â�ç¯â�è�ñLÞ�ã à ç¯Ü@qMqsr�ãDÞ�æ�â�å&Ü � é Ú Þ�ß�Ü�æ�Þ�á Ú Ü<Û ø
d�À ô ø â�á Ú è Ú æºã�æ�åOå&Ü<Û«Þ Ú æ&ãDÞ Ú â�æOâDê�ç Ú æ �
Ú ê d ç¯â�Ý�ãöç�ãDå&å�á®Ü<Û«Û Ú æ�Û�ã�ð�Ü­ã/á®Ü�ã ø

e fg ø Ý<â�Û«Þ
h�ièø Û«Ü �&ä Ü�æ�Ý<Ü·æ ä ð à Ü�á
ç Ú Û«Þ�âDêHá¸Ü�ò&â�á®Þ Ú æ�èLæ�â�å&Ü

Ú ê d ã�á®Ü�ã�ãDå&å�á¸Ü<Û«Û
e fg ø Ý<â�æ&æ�Ü<Ý<Þ Ú ó Ú Þ¾ñ Ú æ/ê¥â
ê¥â�á�Ü�ãDÝ<ßNá®Ü�ò9â�á®Þ«Ü<åNß�Ü�ãDåºâDê�ç Ú æ �

h�iÿø Û´Ü �"ä Ü�æ�Ý<Ü¢æ ä ð à Ü�á
ç Ú Û«Þ�âöê á®Ü�ò&â�á®Þ Ú æ�èëæ�â�å&Ü<Û

Ú ê�ð�â�á¸Ü�Þ�ß&ã/æLâ�æ�Ü·ß�Ü�ãDå Ú æ�ç Ú Û«Þ ¼�Ú æ�å Ú Ý�ãDÞ«Ü é ß Ú Ý<ßOâ�æ�Ü�ê¥â�á é ã�á®å&Ü<å
qtq r Ý�ã�æ à Ü�Û ä&à å Ú ó Ú å&Ü<å Ú æ/Þ«âPqMqvur ¼ é ß�Ü�á¸Ü@w Ú æ�å Ú Ý�ãDÞ´Ü<Û�Þ�ß�Ü�ç¯Ü<ó�Ü<ç Ú æOÞ�ß�Ü­ß Ú Ü�á«ã/á®Ý¦ß/ñ�í
Û«â ä á¸Ý<ÜZè�á«ã�ò&ßyxzq r ¼ æ�Ü é Û´â ä á®Ý<ÜZè�á«ã/ò&ßy{ n�| xzq r
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î ß Ú Û�ò&á®â�Ý<Ü<å ä á®Ü�ò&á®â�Ý<Ü<Û«Û«Ü<Û�ã�æ ä ò9å�ãDÞ«Ü�ðôÜ<Û«Û�ãDè�Ü�í � êEÞ°ß�Ü�Ý<â�æ/Þ«Ü�æ�Þ�âDê@Þ°ß�Ü�ð�Ü<Û«Û�ãöè�Ü�Ý�ã ä Û«Ü<åLãZÝ<ß&ã�æ�è�Ü
Ú æ�Þ�ß�Ü�Þ«â�ò&â�ç¯â�è�ñZÞ°ã à ç¯Ü ¼ Ý<â�ð¢ò ä Þ«Ü½æ�Ü é Û«â ä á®Ý<Ü�è�á«ã�ò&ß�ã�æ�å·á®â ä Þ Ú æ�èZÞ�ã à ç¯Ü ¼ ã�æ�å­Û´Ü�æ�å ä ò9å�ãDÞ«Ü�ò&ãDÝ � Ü<Þ«Û
Þ«â]æ�Ü Ú è�ß à â�á®Û Ú ê�æ�Ü<Ý<Ü<Û«Û�ã�á¸ñ�í
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ãDç¯è�â�á Ú Þ°ß&ð�Û à ãDÛ«Ü<åOâ�æ¢Þ�ß�ÜZå Ú Û«Þ°á Úõà&ä Þ«Ü<åe��Ü<ç¯çõð¢ã�æ ����â�á®åTãDç¯è�â�á Ú Þ�ß&ðOíSÍ�æOãDå&å Ú Þ Ú â�æ ¼.�_� ��Û�ß&ã�ó�Ü�è�â�â�å
Û«Ý�ãDç Ú æ�è]ò&á®â�ò&Ü�á®Þ Ú Ü<Û ¼ Þ�ß�Ü<ñ±Û«Ý�ãDç¯Ü é Ü<ç�ç é Ú Þ�ß±Þ�ß�ÜZæ ä ð à Ü�á�âöê�Û«Ü�á®ó Ú Ý<ÜZÞ¾ñ&ò&Ü<Û�ã�æ�å é Ú Þ�ß±Þ�ß�ÜZæ ä ð à Ü�á�âDê
å&Ü<Û«Þ Ú æ&ãDÞ Ú â�æ�Û�í
î â�óDãDç Ú å�ãöÞ«ÜNÞ�ß�Üºç Ú æcÌ(��Û«Þ�ãöÞ«Ü ä ò9å�ãDÞ«Ü<ÛLå Ú Û´Û«Ü�ð Ú æ&ãDÞ«Ü<å à ñ �@� � â�á�ç Ú æcÌ(��Û«Þ�ãDÞ«ÜJãDç¯è�â�á Ú Þ�ß&ðôÛ ¼ Û«Ü��

� ä Ü�æ�Ý<ÜNæ ä ð à Ü�á¸Ûôã/á®Ü ä Û«Ü<å ¼ ã/æ�åªð ä Û«Þ à ÜOå�á«ã é æºê�á®â�ð ã>�@æ Ú Þ«ÜOÛ«Ü � ä Ü�æ�Ý<Üëæ ä ð à Ü�á�Û�ò&ãDÝ<Ü�í���Ü
Ú æ�Þ°á®â�å ä Ý<Ü<å�ã�æJãDç¯è�â�á Ú Þ�ß&ð Þ«âOá®Ü<Û«Ü<Þ�Þ�ß�Ü�Û«Ü � ä Ü�æ�Ý<Ü]æ ä ð à Ü�áZãDÛ«Û Ú è�æ�Ü<å�Þ«âëã±ç Ú æcÌJÞ�ß&ãDÞ Ú Û à ãDÛ«Ü<åJâ�æ
ã¢á®Ü<Ý ä á¸Û Ú ó�Ü � ä Ü�á®ñ �¾á®Ü<Û�ò&â�æ�Û«Ü·ò&á®â�Ý<Ü<Û«ÛZã�æ�åNå&â�Ü<Û�æ�â�Þ�æ�Ü<Ü<åTò&Ü�á Ú â�å Ú Ý]á®Ü<Þ�á´ã�æ�Û�ð Ú Û«Û Ú â�æ�Û�â�á½ãDè Ú æ�è ¼ â�á
Þ�ß�Ü¢Ü<Û´Þ�ã à ç Ú Û�ß&ð�Ü�æ/Þ·âöê�Þ�á ä Û´Þ«Ü<åªæ�Ü Ú è�ß à â�á®Û�í î ß Ú Û Ú Û�Þ�ß�Üv�@á¸Û«ÞZÛ ä Ý<ß�á®Ü<Û«Ü<Þ�ãDç¯è�â�á Ú Þ�ß&ð á®Ü�ò&â�á¸Þ«Ü<å�Þ«â
å�ãDÞ«Ü�í



× Ç@�

��Ü�ß&ã�ó�Ü�Û�ß�â é æ�Þ�ß&ãDÞ�Þ�ß�Ü�á®Ü<Û´Ü<Þ�ãDç¯è�â�á Ú Þ�ß&ð�ç¯Ü�ãDå&Û�Þ«â­ã�Ý<â�á«á®Ü<Ý<Þ�á®â ä Þ Ú æ�è­ò&á®â�Þ´â�Ý<â�ç é ß�Ü�æ¢ã/ò&ò�ç Ú Ü<å
Þ«â�Þ�ß�Ü�Û«Ü<ç¯Ü<Ý<Þ Ú ó�ÜZå Ú Û«Û«Ü�ð Ú æ&ãöÞ Ú â�æLâDê�ç Ú æcÌ(��Û«Þ�ãöÞ«Ü Ú æ/ê¥â�á«ð¢ãöÞ Ú â�æ ¼ ã�æ�åOò&á®Ü<Û«Ü�æ/Þ«Ü<åOãZÞ«â�ò&â�ç¯â�è�ñ à á®â�ãDå&Ý�ãDÛ«Þ
ãDç¯è�â�á Ú Þ°ß&ð à ãDÛ«Ü<åºâ�æ Ú Þ�í
î â)ð¢ã�ÌDÜºç Ú æcÌ(��ó�Ü<Ý<Þ«â�áOãöç�è/â�á Ú Þ�ß&ð�ÛLÛ«Ý�ãDç¯ÜJÞ«â�ó�Ü�á®ñ)çõã�á®è�Ü�æ�Ü<Þ é â�á�Ì/Û ¼ é ÜºÜ�'�Þ´Ü�æ�å&Ü<å
Þ�ß�Ü à ãöÛ Ú Ý

ãDç¯è�â�á Ú Þ°ß&ð Þ«âëã/æTã/á®Ü�ã�� à ãDÛ«Ü<å�ß Ú Ü�á«ã�á¸Ý¦ß Ú Ý�ãDç½á®â ä Þ Ú æ�èNãDç¯è�â�á Ú Þ°ß&ðOí<Í�æºÞ�ß Ú Û·ãDç¯è�â�á Ú Þ°ß&ð ¼ Þ�ß�Ü Ú æ�Þ«Ü�á´æ&ãDç
Û«Þ�á ä Ý<Þ ä á®ÜZâDê�ã�æOã�á®Ü�ã Ú Û�Þ�á«ã/æ�Û�ò&ã�á®Ü�æ/Þ½Þ«â]á®â ä Þ´Ü�á®Û�Þ�ß&ãDÞ�ã�á¸Ü·æ�â�Þ�ò&ã/á®Þ½âDê Þ°ß�Ü·ã�á®Ü�ã9í î ß�Ü à ãDÛ Ú Ý Ú å&Ü�ã
âDê �@� � Ú Û�Ü�'�Þ´Ü�æ�å&Ü<åªÞ«âNãöç�ç¯â é ê¥â�áZð ä ç¯Þ Ú ò�ç¯ÜOç�Ü<ó/Ü<ç�Û�âDê�ß Ú Ü�á«ã�á¸Ý¦ß/ñ�íc��ÞZÜ�ãöÝ¦ßJç¯Ü<ó�Ü<ç�âDê�ß Ú Ü�á«ã�á®Ý<ß�ñ ¼ ã
ò&ã�á®Þ Ú ãöç�ó Ú Ü é âöê Þ�ß�ÜZÝ<â�æ&æ�Ü<Ý<Þ Ú ó Ú Þ®ñ à Ü<Þ é Ü<Ü�æOã�á¸Ü�ãDÛ Ú Û�Û´Þ«â�á®Ü<å�í

�Zæ�â à ó Ú â ä Û � ä Ü<Û«Þ Ú â�æ�ê¥â�á�ê ä Þ ä á®Ü�á®Ü<Û´Ü�ã�á®Ý<ß Ú Û�Þ�ß�Ü�ò9Ü�á�ê¥â�á«ð¢ã�æ�Ý<Ü³âDê.� �@� � é Ú Þ�ß¢ð ä ç¯Þ Ú ò�ç¯ÜZç�Ü<ó/Ü<ç�Û
âDê�ß Ú Ü�á´ã�á®Ý<ß�ñ�í?��Ü<Ý�ã ä Û´Ü�Þ�ß�Ü½Û Ú ð ä ç ãöÞ Ú â�æ¢Þ´â�â�ç�ç Ú ð Ú Þ«Ü<åOâ ä á�Ü�'&ò&Ü�á Ú ð�Ü�æ/Þ«Û�Þ´âZè�á«ã�ò&ß�Û é Ú Þ�ß × Ç�Ç æ�â�å&Ü<Û ¼
é Ü é Ü�á®Ü­æ�â�Þ�ã à ç¯Ü�Þ«â�ê ä ç¯ç¯ñTã�æ&ãöç�ñQ�<Ü­Þ°ß�ÜZÛ«Ý�ãDçõã à�Ú ç Ú Þ®ñºâDê�� �@� � Ú æ�Þ�ß Ú Û�Þ�ß�Ü<Û Ú Û�í

�Zæ�Ü Ú ð¢ò&â�á®Þ�ã�æ/Þ�ã�á¸Ü�ã�ê¥â�á�ê ä Þ ä á®Ü»á¸Ü<Û«Ü�ã�á®Ý<ß Ú Û½Þ�ß�Ü�â�ò�Þ Ú ð Ú ��ãDÞ Ú â�æLâDê�Þ�ß�Ü�ç¯â�Ý�ãöç@Ý<â�ð¢ò ä Þ�ãDÞ Ú â�æ�Û�í'�
ð¢ã_�¾â�á�å�á«ã é à ãDÝ�Ì�âDê�ç Ú æcÌ_��Û´Þ�ãDÞ«Ü�ò&á¸â�Þ«â�Ý<â�ç¯Û Ú Û�Þ�ß&ãDÞ�Þ�ß�Ü<ñ·æ�Ü<Ü<å±Þ«â»á ä æ¢ã�Ý<â�ð¢ò ä Þ�ãDÞ Ú â�æ&ãöç�ç¯ñ�Ü�'&ò&Ü�æ�Û Ú ó�Ü
Û�ß�â�á¸Þ«Ü<Û«Þ-�¾ò&ãDÞ°ß�ãDç¯è�â�á Ú Þ�ß&ð ãDÞ�Ü<ó�Ü�á®ñ�æ�â�å&Ü�í���ç¯Þ�ß�â ä è�ß�Þ�ß�Ü±Û�ð¢ãDç¯ç¯Ü�á�Þ«â�ò9â�ç¯â�è�ñJÞ�ã à ç¯ÜLÛ Ú �<Ü Ú æ �@� �
Ú ð¢ò&á®âDó�Ü<Û�Þ°ß�Ü»á ä æ&æ Ú æ�èLÞ Ú ð�Ü�ê¥â�á�Þ�ß�ÜZÛ�ß�â�á®Þ´Ü<Û«Þ-�¾ò&ãDÞ�ßLãDç¯è�â�á Ú Þ°ß&ð ¼ Þ�ß�ÜZç¯â�Ý�ãDç�Ý<â�ð¢ò ä Þ�ãDÞ Ú â�æ�Û�ã/á®ÜZÛ«Þ Ú ç¯ç
ê�ã�á�ðôâ�á®ÜZÝ<â�ð¢ò�ç¯Ü�'ºÞ�ß&ã�æOÞ°ß�â�Û«Ü·æ�Ü<Ü<å&Ü<å Ú æºå Ú Û«Þ�ã/æ�Ý<Ü���ó�Ü<Ý<Þ«â�á�ãDç¯è�â�á Ú Þ�ß&ðôÛ�ívÍ�ð¢ò&á®âDó�Ü�ð�Ü�æ/Þ«ÛZð¢ã�ñ à Ü
ò&â/Û«Û Úõà ç¯Ü à ñOÞ�ã�Ì Ú æ�èNãDå&ó�ã�æ/Þ�ãDè/Ü·âöê�Þ�ß�Ü�Û«Þ�á ä Ý<Þ ä á¸Ü·âöê�Þ�ß�Ü�Þ«â�ò&â/ç�â/è�ñOÞ�ã à ç¯Ü]ã�æ�åJÞ�ß�Ü�Û«â ä á®Ý<Ü�è�á«ã�ò&ß�í
�Zæ Ú å&Ü�ãDç�Û«â�ç ä Þ Ú â�æ�ê¥â�á½Þ�ß�Ü�ç¯â�Ý�ãDç�Ý<â�ð¢ò ä Þ�ãDÞ Ú â�æ�Û é â ä ç¯åTò&á®âDó Ú å&Ü­ê¥â�á Ú æ�Ý�á®Ü�ð�Ü�æ/Þ�ãDç�Ý¦ß&ã�æ�è/Ü<Û Ú æºÞ�ß�Ü
Û«â ä á¸Ý<ÜZè�á«ã�ò&ß ¼ á´ãDÞ�ß�Ü�á�Þ�ß&ã�æOã�Ý<â�ð¢ò�ç¯Ü<Þ«Ü·á®Ü à&ä�Ú ç¯å Ú æ�èTã�ê¥Þ«Ü�á�ã/æ�ñ¢Ý<ß&ã�æ�è�Ü�í
Ð�ä ç¯Þ Ú ð�Ü<å Ú ã�ã�æ�åªÞ´Ü<ç�Ü<Ý<â�æ/êìÜ�á®Ü�æ�Ý Ú æ�è�ã�ò&ò�ç Ú Ý�ãDÞ Ú â�æ�Û ä Û Ú æ�è�Þ�ß�Ü[Í�æ�Þ´Ü�á«æ�Ü<Þ�Ý�á®Ü�ãDÞ«ÜOãJå&Ü�ð¢ã�æ�å�ê¥â�á

� ä ãDç Ú Þ®ñJâDê�Û«Ü�á¸ó Ú Ý<Üe����âQ�6��è ä ã�á«ã�æ/Þ«Ü<Ü<Û ¼ Û ä Ý<ßJãDÛ­ã¢è ä ã�á«ã�æ/Þ«Ü<Ü<å à ã�æ�å é Ú å&Þ�ß�ã/æ�åTå&Ü<çõã�ñ�Û�í î âNò&á®â_�
ó Ú å&ÜLÛ ä Ý<ßºè ä ã�á«ã�æ/Þ«Ü<Ü<Û ¼�Ú Þ Ú Û�æ�Ü<Ý<Ü<Û«Û�ã�á¸ñTÞ´âNã�ó/â Ú åTÝ<â�æ�è�Ü<Û«Þ Ú â�æ Ú æJÞ°ß�Ü]æ�Ü<Þ é â�á�Ì�í î â�å�ã�ñ.�ÑÛ­á¸â ä Þ Ú æ�è
ãDç¯è�â�á Ú Þ°ß&ð�Û·ã�á¸Ü]ò&â�â�á®ç¯ñ Ú æ/Þ«Ü<è�á«ãDÞ´Ü<å é Ú Þ�ßJÝ<â�æ�è/Ü<Û«Þ Ú â�æJÝ<â�æ/Þ�á®â/ç��F��â ä ¢��h� í î â à ÜLã à ç¯Ü]Þ«âºÛ ä ò&ò&â�á®Þ
��â+� ¼ Ý<â�æ�è�Ü<Û«Þ Ú â�æ�Ý<â�æ/Þ�á®â�ç�ã/æ�åªã�ó�â Ú å�ã�æ�Ý<ÜOæ�Ü<Ü<åªÞ«â à Ü à Ü<Þ«Þ´Ü�á Ú æ�Þ´Ü<è�á«ãDÞ«Ü<å é Ú Þ�ß�Þ°ß�Ü]á®â ä Þ Ú æ�èºå&Ü��
Ý Ú Û Ú â�æ�Û�í¡ z'�Þ«Ü�æ�å Ú æ�è �@� � Þ«âªò&á®âDó Ú å&ÜJð ä ç�Þ Ú ò�ç¯ÜJç¯â�â�ò �¥êÇá®Ü<ÜJò&ãDÞ�ß�ÛLÞ«âJÞ�ß�ÜNÛ°ã�ð�ÜOå&Ü<Û«Þ Ú æ&ãDÞ Ú â�æ ¼ ãDÛ
é Ü<ç¯ç�ãöÛ¢Ý<â�ð¢ò ä Þ Ú æ�è�Û ä Ý¦ß�ò&ãDÞ�ß�Û à ãöÛ«Ü<åªâ�æ)ð ä ç¯Þ Ú ò�ç¯ÜNÝ<â�æ�Û«Þ�á«ã Ú æ/Þ«Û��¤Ü�íÑè�í ¼ å&Ü<çõã�ñ ¼ Ý�ã�ò&ãDÝ Ú Þ®ñ ¼ � Ú Þ«Þ´Ü�á<�
ã�á®ÜNá¸Ü<Û«Ü�ã�á®Ý<ß�Þ«â�ò Ú Ý<Û¢Þ�ß&ãöÞ]æ�Ü<Ü<å�Þ«â à ÜTãDå&å�á®Ü<Û´Û«Ü<å�í¢�Zæ�â�Þ�ß�Ü�á Ú ð±ò&â�á®Þ°ã�æ�Þ�Þ«â�ò Ú Ý Ú æ)Þ�ß Ú ÛLÝ<â�æ�Þ´Ü�'�Þ



× Ç�£

Ú Û Ú æ/ó�Ü<Û«Þ Ú è�ãöÞ Ú æ�èªÞ�ß�ÜOÛ ä ò&ò&â�á®ÞLâDê­ð ä ç�Þ Ú Ý�ãöÛ«Þëá¸â ä Þ Ú æ�èªãDÛ]ò&ã/á®Þ¢âDê �@� � ¼�Ú íÑÜ�í ¼ Ü�'�Þ«Ü�æ�å Ú æ�è �@� � Þ«â
ãDÝ<Ý<â�ð±ð�â�å�ãöÞ«Ü­ð ä ç�Þ Ú Ý�ãöÛ«Þ Ú æ�è]ç Ú ÌDÜ ç¤��Ð¦¥�§ Ü�'�Þ«Ü�æ�å&Û�Þ�ß�Ü�å Ú Û«Þ�á Úõà&ä Þ«Ü<åd��Ü<ç¯çõð¢ã�æ ����â�á®å�ãDç¯è�â�á Ú Þ°ß&ðOí
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© ��ª ~A��z¬«®­°¯²± ³µ´
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Í�¶ ¥¹§&º ãôêÇãöÛ«Þ»á¸â ä Þ Ú æ�è
ò&á®â�Þ«â�Ý<â�ç à ãDÛ«Ü<å�â�æºå Ú Û«Þ�ã�æ�Ý<ÜLó�Ü<Ý<Þ«â�á®Û�íPÍ�æ¼»A½�¾h¿
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� ß�¥ �¤¶ Þ�¢h� ß í ß ß�Ü�æ�è ¼?¥ í ¥�Ú ç¯Ü<ñ ¼ ��í'� ä ð¢ã/á ¼ ã�æ�å ¸ í ¸ í'¶�ã�á®Ý Ú ã�� ��ä æ&ã�����Ý<Ü<ó�Ü<Û�í��Íç¯â�â�ò �¥êÇá®Ü<ÜOÜ�' �

Þ«Ü�æ�å&Ü<å à Ü<ç�çõð¢ã/æ �¥êìâ�á¸åTá®â ä Þ Ú æ�è¢ò&á®â/Þ«â�Ý<â/ç é Ú Þ�ß�â ä Þ à â ä æ�Ý Ú æ�è¢Ü � Ü<Ý<Þ�íÙÛ?¾�î¹Ì.íQÄ�Ã�½vÛ�¾�î·ëîñíQË�Ò�¿�á�Ä�Ò"¾DË6ÔjüAÃhý�Ò�Ã�Å ¼ ×�¢ � � ��ø ä�ä@�@º ä@k�¨ª¼ ��Ü�ò�Þ«Ü�ð à Ü�á ×�¢DÞ�¢ í



× Ç �

� ç � Þ Ç �  �íG�Ïí çZÚ �ëÌ/Û«Þ�á«ã�ã�æ�å ß íF��í6��Ý<ß�â�ç¯Þ«Ü�æ�í î Ü�á´ð Ú æ&ãDÞ Ú â�æOå&Ü<Þ´Ü<Ý<Þ Ú â�æ±êìâ�á�å Ú4��ä Û Ú æ�è¢Ý<â�ð±ò ä Þ�ã��
Þ Ú â�æ�Û�í�Ê�ËÉÖè¾D½�îvá�Ä�Ò�¾�Ë�»A½�¾�¿�Ã�Ô�Ô�Ò"ËDÓvþWÃhÄ�Ä�Ã�½�Ô ¼ ×�× � × ��ø × º+��¼ � ä è ä Û«Þ ×�¢DÞ Ç í

�F  ¥ ã ¢ ä � ç í^ HÛ«Þ�á Ú æ ¼Qÿ í ¥ Ü�Ì�ß/Þ«Ü�á ¼ ã�æ�å÷��í6ã�â�Þ���í-��Ý�ãDçõã à ç¯Ü Ú æ�Þ´Ü�á���å&â�ð¢ã Ú æOá®â ä Þ Ú æ�èôã/á®Ý¦ß Ú Þ«Ü<Ý<Þ ä á®Ü�í
Û?¾�î¹Ì.íQÄ�Ã�½cÛ�¾�îvîñíQË�Ò�¿�á�Ä�Ò"¾DË6ÔjüAÃhý�Ò�Ã�Å ¼cä�ä � � ��ø �ÆÇ
º^£�ä6¼ �§Ì/Þ«â à Ü�á ×�¢�¢ ä í

�F �� î ¢ k � ç í' �Û´Þ�á Ú æ ¼�Ð í'��Þ´Ü<Ü�æ�Û«Þ�á ä ò ¼ ã�æ�å ¶±í î Û ä å Ú Ì�íI� ò&á®â/Þ«â�Ý<â/ç�êìâ�áZá¸â ä Þ«Ü¢Ü<Û«Þ°ã à ç Ú Û°ß&ð�Ü�æ�Þ
ã�æ�åNò&ãDÝ�ÌDÜ<Þ�êìâ�á é ã/á®å Ú æ�èôãöÝ�á®â�Û«Û�ð ä ç¯Þ Ú å&â�ð¢ã Ú æ Ú æ/Þ«Ü�á«æ�Ü<Þ«Û�í?Ê�×?×?×&È+ävÛ�Ü ú:½�á�ËóÔèáD¿�Ä�Ò�¾�Ë6Ô
¾�ËdÁjÃ�Ä�Å�¾�½�â
Ò�Ë�Ó ¼ × � × ��ø £D¨hº � Ç6¼ ��Ü à á ä ã�á®ñ ×�¢�¢ k í

�F¶�ã�ê ÞD�h�  �í�¶­ã�ê�æ Ú íÎ¶ïÜ�æ�Ü�á«ãDç Ú �<Ü<å�Û´Ý¦ß�Ü�ð�Ü�êìâ�á�Þ«â�ò9â�ç¯â�è�ñ � ä ò&å�ãDÞ«Ü Ú æ)å&ñ&æ&ã�ð Ú Ý�æ�Ü<Þ é â�á�Ì�Û�íàÍ�æ
¶¢í�¶Zâ�â�Û�ã�æ�å ¸ í�ã�ã�á®Þ°ð¢ã�æ Ú Û ¼ Ü<å Ú Þ«â�á®Û ¼ þ-Ã�¿hÄ�í+½�Ã�Áj¾�Ä�ÃÉÔ�Ò�Ë�Û?¾�î¹Ì.íQÄ�Ã�½�å:¿�Ò�Ã�Ë�¿�Ã�Áj¾+À ����� ¼
ò&ãDè�Ü<Û ×�ÞD� º ×�¢ ¨ í+�&ò&á Ú æ�è�Ü�á�� � Ü�á¸ç ãöè ¼ ×�¢�Þ�� í

�F¶�ã�á Þ ¨ � ¸ í ¸ í@¶­ã�á¸Ý Ú ã�� ��ä æ&ã�����Ý<Ü<ó�Ü<Û�íQ��êÇã Ú ç7��Û�ã�êìÜ½á®â ä Þ Ú æ�èZãDç¯è�â�á Ú Þ�ß&ðQêìâ�á�ð ä ç�Þ Ú ß�â�ò·ò&ãöÝãÌDÜ<Þë�¾á«ãDå Ú â
æ�Ü<Þ é â�á�Ì�Û�í~Í�æd»A½�¾h¿
À&¾�ÖjÊ<×�×?×�Ê<Á¤Ø�ÚjÛ�Ú�Ü Ý ��� ¼�ÐJÚ ã/ð Úe¼ ��ç¯â�á Ú å�ã ¼ �Zò&á Ú ç ×�¢�Þ ¨ í

�F¶�ã�á Þ�Þh� ¸ í ¸ í�¶­ã�á¸Ý Ú ã�� ��ä æ&ã�����Ý<Ü<ó�Ü<Û�í ¥ â ä Þ Ú æ�è)ð¢ã�æ&ãöè�Ü�ð�Ü�æ/Þ Ú æ�ó/Ü�á®ñªçõã�á¸è�Ü���Û«Ý�ãDç¯ÜTæ�Ü<Þ é â�á�Ì/Û�íØWíQÄ�íQ½`Ã æ�Ã�Ë�Ãh½�á�Ä�Ò"¾DË¦Û?¾�î¹Ì.íQÄ�Ò�Ë�Ó÷å:ï�Ô�Ä�Ã�î·Ôcð�Ø�æjÛ�åDô ¼D� � ä ��ø Þc× º ¢ kª¼ ��Ü�ò�Þ«Ü�ð à Ü�á ×�¢DÞ�Þ í
�F¶�ã�á Þ�¢h� ¸ í ¸ íQ¶­ã�á®Ý Ú ã�� ��ä æ&ã�����Ý<Ü<ó/Ü<Û�í:� ä æ Ú ��Ü<åNã�ò&ò&á®â�ãDÝ¦ß�Þ«âZç¯â�â�ò �¥ê�á®Ü<Ü�á®â ä Þ Ú æ�è ä Û Ú æ�è­å Ú Û«Þ�ã/æ�Ý<Ü

ó�Ü<Ý<Þ«â�á®Û±â�á�ç Ú æcÌ)Û«Þ�ãöÞ«Ü<Û�íàÍ�æ°»A½�¾�¿@À¹å�Ê�æjÛ�Ú�Ü�Ü Ý �QÍêå.ï@î¹Ì^¾@Ô�Ò"íQî Û?¾DîñîvíQË�Ò�¿�áDÄ�Ò"¾�ËóÔ
äj½�¿�ö+Ò�Ä�Ã�¿hÄ�í+½�ÃÉÔÕá�Ë�Ç »A½�¾�Ä�¾h¿�¾�Æ4Ô ¼ ò&ãDè�Ü<Û ä × ähº ä�ä�kª¼ ��Ü�ò�Þ«Ü�ð à Ü�á ×�¢�Þ�¢ í

�F¶�ã�á ¢ ä � ¸ í ¸ í&¶­ã�á®Ý Ú ã�� ��ä æ&ã�����Ý<Ü<ó/Ü<Û�í ¥ Ü<ç Ú ã à ç�Ü à á¸â�ãDå&Ý�ãDÛ«ÞZâöê³á¸â ä Þ Ú æ�è Ú æ/ê¥â�á«ð¢ãDÞ Ú â�æ ä Û Ú æ�èNå Ú ê��
ê ä Û Ú æ�è�Ý<â�ð¢ò ä Þ�ãDÞ Ú â�æ�Û�í Í�æ¢»�½�¾�¿
ÀAÊ<×?×�× æ�Æ8¾Qì<Ã�¿�¾Dî Ý Í � ¼ ó/â�ç ä ð�Ü × ¼ ò&ãöè�Ü<Û ¨ × £hº^¨�ä × ¼
�Zá®çõã�æ�å&â ¼ ��ç�â�á Ú å�ã ¼cç Ü<Ý<Ü�ð à Ü�á ×�¢�¢ ä í

�F¶�ã�á ¢ k � ¸ í ¸ í÷¶­ã/á®Ý Ú ã�� ��ä æ&ã�����Ý<Ü<ó�Ü<Û�í � â�â�ò �¥êÇá¸Ü<Ü á®â ä Þ Ú æ�è ä Û Ú æ�è å Ú4��ä Û Ú æ�èÍÝ<â�ð¢ò ä Þ�ãDÞ Ú â�æ�Û�í
Ê<×?×�×'È+ävÛÂÜ|ú:½�á�Ë6Ô�á�¿hÄ�Ò"¾�ËóÔ¤¾�Ë�ÁjÃ�Ä�Å�¾�½�â
Ò�Ë�Ó ¼ × � × �Éø × k�Çhº × � × ¼ ��Ü à á ä ã/á®ñ ×�¢�¢ k í

�F¶·� ¢ £ � ¸ í ¸ í?¶�ã�á®Ý Ú ã�� ��ä æ&ã�����Ý<Ü<ó�Ü<ÛLã�æ�å ¸ í���Ü�ß&á®Ü�æ�Û�í çZÚ Û«Þ°á Úõà&ä Þ«Ü<å ¼ Û«Ý�ãDçõã à ç¯ÜNá®â ä Þ Ú æ�è à ãDÛ«Ü<å
â�æOó�Ü<Ý<Þ´â�á®Û�âDê�ç Ú æcÌOÛ´Þ�ãDÞ«Ü<Û�í¹Ê<×�×?×	�^¾Dí+½�Ë�á�Æ&¾�Ëdå:Ã�ÆJÃ�¿�Ä�Ã�ÇÕäj½�Ã�á_ÔÕÒ"ËsÛ?¾�îvîvíQË�Ò�¿�á�Ä�Ò�¾�ËóÔ ¼
× k � Þ �Éø × k Þ k
º ¢ £6¼ ��Ý<Þ«â à Ü�á ×�¢ ¢ £ í

�F¶ Ð ¢D�h� ¸ í ¸ í�¶�ã�á®Ý Ú ã�� ��ä æ&ã�����Ý<Ü<ó�Ü<Û�ã�æ�å���í Ð�ä á®Þ�ß/ñ�í-�3ò&ãöÞ�ß �@æ�å Ú æ�èëãDç¯è�â�á Ú Þ�ß&ð êìâ�á�ç¯â�â�ò �¥êÇá¸Ü<Ü
á®â ä Þ Ú æ�è�í Ê<×�×?×'ÈQävÛ�Ü ú:½�á�Ë6Ô�á�¿�Ä�Ò�¾�ËóÔ?¾�ËvÁjÃ�Ä�Å�¾�½�â
Ò�Ë�Ó ¼�£ � × ��ø × � Þ º × ¨�Ç�¼ ��Ü à á ä ã�á®ñ ×�¢�¢�� í

�F¶ ¥ ¢��h� ¥ í.¶ïâDó Ú æ�å�ã�æOã�æ�å÷��í ¥ Ü<å&å&ñ�íÂ�»æºã�æ&ãDç¯ñ�Û Ú Û³âDê Ú æ/Þ«Ü�á«æ�Ü<Þ Ú æ/Þ«Ü�á���å&â�ð±ã Ú æOÞ«â�ò9â�ç¯â�è�ñOã�æ�å
á®â ä Þ«ÜZÛ«Þ°ã à�Ú ç Ú Þ®ñ�í"Í�æd»�½�¾�¿
ÀfÊ�×?×?×�Ê<ÁÙØAÚjÛ�Ú�Ü Ý Í6ò ¼ ��â à Ü ¼ ¸ ã�ò&ã�æ ¼ �»ò&á Ú ç � � ×�×P×�¢�¢D� í

�F¶ Ä ¢ � � ¸ í ¸ í@¶­ã�á¸Ý Ú ã�� ��ä æ&ã�����Ý<Ü<ó�Ü<Û�ã�æ�åÕ�Ïí î í Ä ã ä ð�Ü�æ�íD�»á¸Ü�ã�� à ãDÛ«Ü<å ¼ ç¯â�â�ò �¥ê�á®Ü<Ü Ú æ�Þ´Ü�á«æ�Ü<Þ á¸â ä Þ-�
Ú æ�è�í Í�æs»A½�¾h¿
ÀÂÊ<×?×�× Ê�Á¤Ø�ÚjÛ�Ú�Ü Ý ÍÉÏ ¼ ò&ãDè�Ü<Û × Ç�Ç Çhº × Ç�Ç Þ ¼@î â�á®â�æ�Þ«â ¼.ß ã/æ&ãDå�ã ¼-¸�ä æ�Ü
×�¢�¢ � í

�Fã³Ü<å Þ�Þh� ß í?ã³Ü<å�á Ú ÝãÌ�í ¥ â ä Þ Ú æ�è Ú æ/ê¥â�á«ð¢ãöÞ Ú â�æ)ò&á®â�Þ«â�Ý<â�ç¥í ¥ � ß × ÇD£ Þ ¼?Ð Ü<Þ é â�á�ÌVÍ�æ/ê¥â�á«ð±ãDÞ Ú â�æ
ß Ü�æ�Þ´Ü�á ¼ � ¥ Í"Í�æ/Þ«Ü�á«æ&ãöÞ Ú â�æ&ãDç ¼�Ð Ü�æ�ç¯â § ã�á�Ì ¼6ß � ¼6¸�ä æ�Ü ×�¢�Þ�Þ í

�FãÙ� Þ�¢h� § í �·í?ã ä ð à ç¯Ü<Þëã�æ�åç��í ¥ í?��â/ç�â é ã�ñ�í î â�ò&â�ç¯â�è/ñ à á®â�ãDå&Ý�ãDÛ«Þ]ãöç�è/â�á Ú Þ�ß&ð�Û�í Û?¾�î¹Ì.íQÄ�Ã�½
ÁbÃhÄ�Å�¾�½<âhÔñá�Ë ÇcÊ�å�àÙÁ å:ï�Ô�Ä�Ã�î·Ô ¼ × ¨ � k �Éø ×���¢ º ×�Þ ¨�¼@¸ ã�æ ä ã�á®ñ ×�¢�Þ�¢ í



× Ç Þ

�Fã ä�Ú ¢ £ � ß í+ã ä�Ú Þ«Ü�ð¢ã&íÂüA¾�íQÄ�Ò"ËDÓcÒ"Ë�Ä�ö+ÃÙÊ�Ë Ä�Ã�½�Ë�Ã�Ä¥í § á¸Ü�æ�Þ Ú Ý<Üjã�ãöç�ç §�î�¥b¼  �æ�è�ç¯Ü é â�â�å ß ç Ú4� Û ¼6Ð¹¸�¼
×�¢�¢ £ í

�Fã ä ð ¢c×�� § í@ã ä ð à ç¯Ü<Þ�íQ�Zæ�â�Þ�ß�Ü�á�ãDå�ã�ò�Þ Ú ó�Ü�å Ú Û«Þ�á Úõà&ä Þ«Ü<å�Û�ß�â�á¸Þ«Ü<Û«Þ�ò&ãDÞ°ß­ãDç¯è�â�á Ú Þ°ß&ðOí6Ê<×�×?× ú:½�á�Ë6Ô�ë
á�¿�Ä�Ò�¾�Ë6ÔÕ¾DËpÛ�¾�îvîñíQË�Ò�¿�á�Ä�Ò"¾DË6Ô ¼^k ¢ � ¨ ��ø ¢�¢ £hº × Ç�Ç�k�¼@¸�ä æ�Ü ×�¢�¢c× í

�pÍ��6� � Í�æ/Þ«Ü�á«æ&ãDÞ Ú â�æ&ãöçA��Þ�ã�æ�å�ã/á®å&Ûñ�Zá®è�ã�æ Ú ��ãDÞ Ú â�æ�íd»�½`¾DÄ�¾�¿�¾�ÆQÖè¾D½v×�
@¿�ö+á�ËDÓ+Ã÷¾�Ö Ê�Ë�Ä�Ãh½<ë�Ç�¾�îvá�Ò�Ë
üA¾�íQÄ�Ò"ËDÓÕÊ�Ë�Ö�¾�½�îvá�Ä�Ò�¾�ËcáDîñ¾DË�Ó·Ê�Ë�Ä�Ãh½�îvÃ�Ç�Ò"áDÄ�Ã�å.ïhÔ�Ä�Ã�î·Ô?Ä�¾jå:í�Ì�Ì6¾�½�Ä:Ø-¾�½�Å�áD½`ÇDÒ"ËDÓÕ¾�Ö�Ê<å'Ú
��Ï-ò � »?à
�-Ô ¼ Í��6�jù�Í�  ß ù ¸�î�ß × ù�� ß¹¨cß"ç × Ç � � � í

�pÍ��6� Þ�¢h� Í�æ/Þ«Ü�á«æ&ãDÞ Ú â�æ&ãöç¤��Þ�ã�æ�å�ã�á¸å&Û>�Zá®è�ã�æ Ú ��ãDÞ Ú â�æ�íçÊ�Ë Ä�½�á@ë�àj¾�îvá�Ò�Ë Ê�å�ë�Ê�å ü¤¾�íQÄ�Ò�Ë�Ós»A½�¾�Ä�¾h¿�¾�Æ ¼
Í��6�jù�Í�  ß ¸�î�ß × ù�� ß�¨ �Î¶ ävÐ¤k�äDk6¼ ��Ü�ò�Þ«Ü�ð à Ü�á ×�¢�Þ�¢ í

� ¸ ã�ê Þ � � ¸ í��)í ¸ ã � Ü�ív��ç�è/â�á Ú Þ�ß&ð�Ûïêìâ�áb�@æ�å Ú æ�è ò&ãöÞ�ß�Û é Ú Þ�ß�ð ä ç¯Þ Ú ò�ç¯ÜOÝ<â�æ�Û«Þ�á«ã Ú æ/Þ«Û�í ÁjÃ�Ä�Å�¾�½�â�Ô ¼
× � � × �Éø ¢ £hº × × ¨6¼ ×�¢�Þ � í

� ¸ � Þ ä � ¸ í��)í ¸ ã � ÜLã�æ�å¦��í��)í��Jâ�Û«Û�í � á®Ü<Û�ò&â�æ�Û Ú ó�Üëá¸â ä Þ Ú æ�è�ãDç¯è�â�á Ú Þ�ß&ð êìâ�áïÝ<â�ð¢ò ä Þ«Ü�á�æ�Ü<Þ-�
é â�á�Ì�Û�í?Ê�×?×?× ú:½�á�ËóÔèá�¿hÄ�Ò"¾DË6Ô¤¾�ËsÛ?¾DîñîvíQË�Ò�¿�áDÄ�Ò"¾�ËóÔ ¼6k�Ç � � ��ø ×h� £ Þ º ×�� ¨ ä�¼@¸�ä ç�ñ ×�¢�Þ ä í

�F�Zã�ð � ¨ � ��í'�Zã�ð�â ä æ�ígàbÃÉÔèÒ4Ó+Ë�Û?¾�ËóÔèÒ�Ç�Ã�½�á�Ä�Ò�¾�ËóÔ?Ö�¾�½vþ-á�½�Ó+Ã�Û?¾�î¹Ì.íQÄ�Ã�½�Û?¾�îvîví+Ë Ò"¿�á�Ä�Ò�¾�ËêÁbÃhÄ�ë
Å�¾�½<âhÔ¦í § ß ç Þ�ß�Ü<Û Ú Û ¼:é æ Ú ó/Ü�á®Û Ú Þ®ñOâDê ß ãDç Ú ê¥â�á«æ Ú ã ¼:� â�Û��Zæ�è�Ü<ç¯Ü<Û ¼ ×�¢�� ¨ í

�F�j� ���
� � í-��ç¯Ü Ú æ&á¸â�Ý�Ì�ã�æ�åd��í:�Zã�ð�â ä æ�íÕã Ú Ü�á«ã�á®Ý<ß Ú Ý�ãDç�á¸â ä Þ Ú æ�èLêìâ�á�çõã�á®è/Üôæ�Ü<Þ é â�á�Ì/Û�ø § Ü�á�ê¥â�á��ð¢ã�æ�Ý<Ü­Ü<óDãDç ä ãDÞ Ú â�æºã�æ�åNâ�ò�Þ Ú ð Ú ��ãöÞ Ú â�æ�íjÛ?¾�î¹Ì.íQÄ�Ã�½ûÁbÃhÄ�Å�¾�½�â�Ô ¼ × � k �Éø × £�£hº ×�� ��¼ ×�¢���� í
�F��â ä ¢D�h� ç í���â ä á�ÌDâ ä �<Ü<ç Ú Û�í�� ä ç�Þ Ú ò&ãöÞ�ß á®â ä Þ Ú æ�è ä Û Ú æ�è�å Ú4��ä Û Ú æ�è�Ý<â�ð¢ò ä Þ�ãDÞ Ú â�æ�Û�í���ãDÛ´Þ«Ü�á��ÑÛ

Þ�ß�Ü<Û Ú Û ¼:é æ Ú ó�Ü�á®Û Ú Þ®ñOâDê ß ãDç Ú êìâ�á´æ Ú ã ¼ �&ã�æ/Þ�ã ß á ä � ¼ � ã/á®Ý¦ß ×�¢�¢�� í
�F� Ä Þ ¢h� �·í&�Zã�æ&æ&ãJã�æ�å ¸ í Ä�Ú æcÌ�ñ�íg� á®Ü<ó Ú Û«Ü<ås� ¥�§ � Ð   î á®â ä Þ Ú æ�èTð�Ü<Þ�á Ú Ý�íyÍ�æ¢»�½`¾h¿
ÀÂå�Êhæ�ë

Û�Ú�Ü�Ü Ý �+Í ¼ ò&ãDè/Ü<Û �+£hº^£D¨6¼ ��Ü�ò�Þ«Ü�ð à Ü�á ×�¢DÞ�¢ í
� �-¥ ¢c×�� ��í � â ä è�ß�Ü<Ü<åNã�æ�å ÿ í ¥ Ü�Ì�ß�Þ«Ü�á$í'��â�á®å&Ü�á�¶­ãöÞ«Ü é ã�ñ § á®â/Þ«â�Ý<â/ç k � �A¶ § � k �$í ¥ � ß × ä�¨ � ¼

� ¥ ÍtÍ�æ/Þ«Ü�á«æ&ãöÞ Ú â�æ&ãDç ¼ �JÜ�æ�ç¯â § ã�á�Ì ¼6ß � ¼ ��Ý<Þ«â à Ü�á ×�¢�¢Û× í
���JÝ�� � � � ¸ í��JÝ�� ä�Ú ç¯çõã�æ�íÙ��å�ã�ò�Þ Ú ó/Ü·á®â ä Þ Ú æ�èOãDç¯è�â�á Ú Þ°ß&ð�Û½ê¥â�á�å Ú Û«Þ°á Úõà&ä Þ«Ü<åJÝ<â�ð¢ò ä Þ«Ü�á�æ�Ü<Þ é â�á�Ì/Û�í�A� ÐÑ¥ Ü�ò�í ä Þ k × ¼ ��â�ç¯Þj��Ü�á´ã�æ�Ü�Ì]ã/æ�å Ð Ü é ð¢ã�æyÍ�æ�Ý�í ¼�ß ã�ð à á Ú å&è�Ü��d� ¼ ��ã�ñ ×�¢�� � í
���¦¶ ¢D�h� ��í�� ä á®Þ�ß/ñ]ã�æ�å ¸ í ¸ í ¶­ã�á®Ý Ú ã�� ��ä æ&ã�����Ý<Ü<ó/Ü<Û�í � â�â�ò �¥êÇá¸Ü<Ü Ú æ�Þ´Ü�á«æ�Ü<Þ�á®â ä Þ Ú æ�è ä Û Ú æ�èOß Ú Ü�ál�

ã�á®Ý<ß Ú Ý�ãöç�á®â ä Þ Ú æ�è¢Þ°á®Ü<Ü<Û�íSÍ�æd»A½�¾h¿
ÀWÊ<×?×�× Ê<ÁÙØAÚjÛ¹Ú�Ü Ý Í6ò ¼ ��â à Ü ¼ ¸ ã�ò&ã/æ ¼ �»ò&á Ú ç � º ×�×
×�¢�¢�� í

���JâDñ ¢ � � ¸ í��JâDñ�í��j� § � � Ü�á®Û Ú â�æ ä í ¥ � ß × £ Þ k6¼6Ð Ü<Þ é â�á�Ìv��â�á�Ì Ú æ�èI¶�á®â ä ò ¼ ��ã�á®Ý<ß ×�¢�¢ � í
��� ä á ¢ ¨ � ��í�� ä á®Þ�ß/ñ�í�üA¾Dí+Ä�Ò�Ë�ÓçÒ"Ë°»Aá�¿Éâ
Ã�Ä�ë�å.Å�Ò�Ä�¿�ö+Ã�Ç¢ÁjÃ�Ä�Å�¾D½<âhÔ��fÔ�Ò"ËDÓp»�á�Ä�ö�ë�Ø?Ò"Ë Ç�Ò"ËDÓpäjÆ Ó+¾_ë
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