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ghijklmnopq rgsqt noh ukvkmo jowivhj xkqkyq z{wu{ niihno wy |nowkmq myw}~ wy� j{hkowhq xh�
~ky� j{h �jny�no� �k�hv r�� t� �j ���� � vhijklmnopq ukmv� xh qwy�v~ iok�muh� x~ j{h
}mqwky k} j{h wy wjwnv qjnjh hvhujoky� k} hyho�~ �� �� �h� z wj{ n lmnop }ok� j{h wyuk� wy�
iokjky k} hyho�~ ��� �h� � �{h i{hyk� hykvk�~ k} gsq wq �wqumqqh� wy �hjnwv wy ��� � �{wq
ykjh iohqhyjq n qhnou{ }ko gsq ukmivwy� jk }woqj �hyhonjwky }ho� wkyq wy qunjjhowy� k} vky�wjm�
�wynvv~ ikvnowqh� hvhujokyq ky iokjkyq nj n uhyjoh�k}�� nqq hyho�~ k} � � � ��� �h� � �ko j{h
vh}j{ny�h� omyywy� i{nqh z wj{ ny n|hon�h ikvnowqnjwky k} ���� � j{h wyjh�onjh� vm� wykqwj~
n�kmyjq jk �� ix�� � z{hohnq }ko ow�{j{ny�h� omyywy� i{nqh z wj{ ny n|hon�h ikvnowqnjwky
k} ��� � �� ix�   k} �njn noh nynv~qh� �

�{h gs ukyuhij uny nvqk xh mqh� jk qhnou{ }ko vhijky ¡n|kmo |wkvnjwky rg�� t iok uhqqhq wy
hvhujoky�iokjky ukvvwqwkyq � ¢y £¤ ukvvwqwkyq nj ���� � g�� iok uhqqhq £¤ ¥ ¦§ ny� £¤ ¥ ¨ §
vhn� jk }wynv qjnjhq z wj{ n �mky ko n jnm ny� n {n�oky wu q~qjh� © � �{h qhnou{ }ko g��
i{hyk� hyn wq iho}ko� h� wy £¤ ukvvwqwky �njn z wj{ myikvnowqh� hvhujokyq ohuko�h� �mowy�
j{h ~hnoq  ��ª����� x~ j{h �   h«ihow� hyj � ukoohqiky�wy� jk ny wyjh�onjh� vm� wykqwj~ k}
�� �¬ ix�� }ko £­¤ ukvvwqwkyq ny�  � �� ix�� }ko £�¤ ukvvwqwkyq nj n uhyjoh�k}�� nqq hyho�~
�� ® � � �h� �

¯ °±²ae³ ´ba µ±¶`b·d²a¸¹

ºmh jk j{h �koh }n|kmonxvh lmnop��hyqwjwhq k} lmnopq z wj{ ohqi huj jk nyjw�lmnopq nj {w�{
» � j{h £�¤ �njn qhjq noh �kqjv~ qhyqwjw|h jk gsq z wj{ }ho� wky ym�xho ¼ ® ½¾ ¿ �À ½ ® � �
�{h qhnou{ ohikojh� {hoh ukyqw�hoq j{h �hun~q gs ¥ £Á ny� gs¥ ÂÁ z{hoh Á ohiohqhyjq

Ã ÄÅ ÆÇÈÉ ÅÊÆË ÌËÍËÎÆÏÊÅÌ ÏËÐËÏÉ ÑËÅËÏÈÎÒÍÍÓ ÆÊ ÔÊÆÇ ËÍËÎÆÏÊÅÉ ÒÅÕ ÖÊÉÈÆÏÊÅÉ × Ø ÇËÏË ÕÈÉÆÈÅÎÆÈÊÅ ÈÉ ÏËÙÚÈÏËÕ
ÆÇË ÉÓÛÔÊÍÉ ÜV ÒÅÕ ÜO ÒÏË ÚÉËÕ ×
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xkj{ lmnopq ny� nyjw�lmnopq � �{hqh gs �hun~q vhn� jk }wynv qjnjhq qw� wvno jk j{kqh k} �hhi�
wyhvnqjwu qunjjhowy� rº¢�t yhmjonv umoohyj r�� t ny� u{no�h� umoohyj r�� t wyjhonujwkyq nj
|ho~ {w�{ �� � j{h yh�njw|h }kmo�� k�hyjm� jonyq}ho qlmnoh� � ¢} j{h }wynv qjnjh wq k} j~i h £Á �
j{h gs �nqq wq ohukyqjomujh� }ok� j{h � hnqmoh� pwyh�njwuq k} j{h qunjjhoh� hvhujoky � ¢} j{h
}wynv qjnjh wq k} j~ih Â Á � j{h gs �nqq wq ohukyqjomujh� }ok� j{h {n�okywu }wynv qjnjh ��� �
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�w�moh   � �nqq qi hujon }ko j{h yhmjonv umoohyj rmit ny�
j{h u{no�h� umoohyj h|hyjq r�kzyt �

�{wq qhnou{ wq xnqh� ky wyuvm�
qw|h �� ny� �� º¢� �njn wy j{h
pwyh� njwu �k� nwy �� � ¬�� �h� �
ny� � �  � � � � �� � z{hoh j{h
wyhvnqjwuwj~ |nownx vh � wq �h}wyh�
nq � ® ��	
 � � �{h umjq ky
� oh�k|h oh�wkyq k} ikko ohuky�
qjomujwky � ikko ohqkvmjwky � vno�h
s�º on�wnjw|h h�hujq ny� xnup�
�okmy� }ok� i{kjkiok�mujwky iok�
uhqqhq � �{h qhvhujwky k} ���vwph
h|hyjq ohlmwohq ny w�hyjw}wh� hvhu�
joky z wj{ jonyq|hoqh �k�hyjm�
nxk|h    �h� � �{h qhvhujwky k}
���vwph h|hyjq }kvvkz q uvkqhv~ j{nj
iohqhyjh� wy �� � �� � �{h � wqqwy�
jonyq|hoqh �k�hyjm� wq ohlmwoh�
jk x h �ohnj{ho j{ny  � �h� �

�{h � nqq qi hujon � hnqmoh� }ko ���vwph ny� ���vwph h|hyjq wy j{h vh}j� ny� ow�{j{ny�h�
�njn qhjq � q{kzy wy }w�moh  � noh uk�inoh� z wj{ j{h �� ioh�wujwkyq � kxjnwyh� mqwy� n �kyjh�
�novk unvumvnjwky ��� ny� j{h ���s¬º inon�hjowqnjwky �¬� }ko j{h inojky �hyqwjwhq � ¢y nvv
unqhq j{h �njn noh zhvv �hquowx h� x~ j{h �� ioh�wujwky �
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�w�moh � � �«uvmqwky vw� wjq }ko j{h � gsq z wj{ ¼ ® � � �{h vw� wjq
noh h«iohqqh� nj �¬� �g ky j{h ukmivwy� � nq n }myujwky k} j{h
vhijklmnop � nqq � ºk� nwyq nxk|h j{h umo|hq noh h«uvm�h� �

�wyuh yk h|w�hyuh }ko
gs iok�mujwky wq kx�
qho|h� wy hwj{ho j{h ��
ko �� �njn qn�ivhq � j{h
�njn noh mqh� jk qhj uky�
qjonwyjq ky gsq z{wu{
ukmivh jk }woqj �hyhonjwky
}ho� wkyq �

�{h ohqm vjwy� uky�
qjonwyjq }ko j{h }kmo qunvno
ny� j{h j{ohh |hujko gsq
z wj{ ¼ ® � noh q{kzy wy
}w�moh � � �{h nohnq nxk|h j{h umo|hq noh h«uvm�h� nj �¬� �g � �{h qjoky�hqj ukyqjonwyjq
ky j{h ukmivwy� � uny xh qhj }ko gs �nqqhq x hvkz j{h pwyh� njwu vw� wj k} j{h q�u{nyyhv � �j
{w�{ho � nqqhq j{h iok�mujwky wq yk vky�ho ohqkynyj � xmj onj{ho ukyjnuj wyjhonujwky vwph ny�
j{h uokqq qhujwky qunvhq niiok« w� njhv~ z wj{ r�	

� t� � �ko n ukmivwy� k} hvhujok� n�yhjwu
qjohy�j{ r� ® ������ ® � ��t j{wq nynv~qwq omvhq kmj gs �nqqhq xhvkz ��� jk ��� �h� �
�hi hy�wy� ky j{h gs j~ih �
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�{wq nynv~qwq iohqhyjq n qhnou{ }ko g�� �h�wnjh� x~ gsq z wj{ ¼ ® � ny� ¼ ® � � �ko
uky|hywhyuh kyv~ kyh g�� jonyqwjwky wq ukyqw�hoh� � hwj{ho x hjzhhy j{h }woqj ny� j{h qhuky�
�hyhonjwkyq £¤ ¥ ¾� ¥ ¦§ ko xhjzhhy j{h }woqj ny� j{h j{ wo� �hyhonjwkyq £¤ ¥ ¾� ¥ ¨§ �

�k �hjho� wyh j{h qw�ynv �hjhujwky h� uwhyuwhq � h|hyjq z wj{ gsq noh �hyhonjh� mqwy� j{h
g��� ��� h|hyj �hyhonjko z wj{ j{h ���s¬g inon�hjowqnjwky k} j{h inojky �wqjowxmjwky
}myujwkyq r�º�t k} j{h iokjky ��� � �{h gs qw�ynv h«ihujnjwky wq n }myujwky k} j{h gs j~ih �
� nqq � ukmivwy� ukyqjnyj ny� xonyu{wy� onjwk �	

 � � �{h ukyjowxmjwkyq }ok� �� xnup�okmy�
iokuhqqhq z{wu{ � n~ � w� wu j{h qw�ynv wyuvm�h �� ny� �� º¢� � i{kjkiok�mujwky � vhijky
inwo iok�mujwky ny� ohnv � xkqky iok�mujwky �

gsq z wj{ ukmivwy�q jk j{h }woqj ny� qhuky� �hyhonjwky vhijkyq uny xh iok�muh� wy £¤ ukvvw�
qwky q ny� �n~ �hun~ jk n �mky ny� n lmnop � �{h qw�ynjmoh wq ny wqkvnjh� {w�{ 
� �mky xnup�
jk�xnup jk j{h {n�okywu q~qjh� wy j{h jonyq|hoqh ivnyh � ¢y �hyhonv � n �mky �hikqwjq n |ho~
q� nvv }onujwky k} wjq hyho�~ wy j{h g�o unvkow� hjho � �{h qw�ynv wq j{hoh}koh h«ihujh� jk h«{wxwj
vno�h 
 ����� � z{wu{ wq j{h yhj jonyq|hoqh �k�hyjm� ohukyqjomujh� }ok� nvv uvm qjhoq ohuko�h�
wy j{h g�o unvkow� hjho nvkyh � � �hjnwvh� �hquowijwky k} qhvhujwky uowjhown wq iohqhyjh� wy �ª� �
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�w�moh � � �k�inowqky k} vw� wjq nj �¬� �g ky j{h
ukmivwy� ukyqjnyjq � �� nqqm� wy� ��� ® ��� rn �x t ny�
�� � ® ��� ru ��t nq n }myujwky k} j{h gs �nqq � 
� � �{h
nohnq nxk|h j{h vwyhq ohiohqhyj j{h h«uvm�h� oh�wkyq �

ghijklmnopq z wj{ ukmivwy�q jk
j{h }woqj ny� j{h j{ wo� vhijky �hy�
honjwky uny xh iok�muh� wy £¤ ukv�
vwqwkyq ny� � n~ �hun~ jk n jnm ny�
n lmnop � �nm vhijkyq noh w�hyjw}wh�
mqwy� j{h hvhujokywu � �mkywu ny�
{n�okywu �hun~q k} j{h jnm � �{h
}wynv qjnjh ohqmvjwy� }ok� j{h hvhu�
jokywu jnm �hun~� ¨ ¥ £Â�Â� � vhn�q
jk ny h|hyj jkikvk�~ j{nj wq |ho~
qw� wvno jk j{nj k} {w�{ �� �� º¢�
h|hyjq � �{h iohqhvhujwky }kvvkz q
j{nj iohqhyjh� wy ��� � �mkywu jnm
�hun~q ¨ ¥ ¦Â� Â� ohqmvj wy qw� wvno
}wynv qjnjhq nq j{h {w�{ 
� �mky
qw�ynjmohq k} �mkywu gs �hun~�
�{hoh}koh j{h qn� h qhvhujwky umjq
noh niivwh� {hoh � �{h {n�oky wu �h�
un~q k} j{h { w�{ 
� jnm vhn� jk n
j~iwunv qw�ynjmoh k} n {w�{ {w�{ 
�
�ihyuwv�vwph� � hj � �{h qw�ynv jkikv�
k�~ wq n �w�� hj h|hyj z wj{ yk vhi�
jkyq � �{h }wynv qhvhujwky uowjhown
}ko nvv j{ohh jnm �hun~ u{nyyhvq noh
�w|hy wy �ª� �

�k uny�w�njh wq }kmy� wy j{h }w�
ynv �njn qn�ivh k} j{h �mky u{nyyhv yko wy j{h hvhujokywu ny� �mkywu jnm �hun~ u{nyyhv � �yh
h|hyj wq qhvhujh� wy {n�okywu jnm �hun~ u{nyyhv z{wu{ wq wy n�ohh� hyj z wj{ j{h �� h«ihujn�
jwky �
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�w�moh � � �«uvm�h� oh�wkyq nj �¬�
�g r}wvvh�t wy ���� ����� ivnyh }ko }kmo
�w�hohyj vhijklmnop � nqqhq � �{h
xkmy�q �h�muh� z wj{kmj j{h uk�xw�
ynjwky z wj{ }woqj �hyhonjwky gsq noh
q{kzy nq xvnup umo|hq ukoohqiky�wy�
jk j{h �w�hohyj gs �nqqhq �

�{h ohqmvjq k} j{h qhnou{ noh wyjhoiohjh� wy jho� q
k} h«uvmqwky vw� wjq ky j{h � nqq ny� j{h ukmivwy� k}
gsq j{nj � n~ �h�wnjh g�� � ¢y ko�ho jk uk|ho j{h
}mvv gs �hun~ z w�j{ ny� jk �hyhonvwqh j{h ohqmvjq k}
g�� qhnou{hq wy £¤ ukvvwqwkyq jk ny noxwjono~ zhw�{j
xhjzhhy j{h vhijky ¡n|kmo ukyqho|njwky rg�� t ny�
g�� �hun~ u{nyyhvq � j{h qhnou{hq }ko g�� �hun~q
iohqhyjh� wy ��� noh uk�xwyh� z wj{ hnu{ k} j{h g��
qhnou{ u{nyyhvq ¦§ ko ¨ § k} j{h iohqhyj nynv~qwq �

�iiho vw� wjq ky j{h ukmivwy� ��� ny� �� � k} nvv
 � gs j~ihq jk n �mky�lmnop inwo ny� n jnm�lmnop
inwo � ohqi hujw|hv~� noh �hjho� wyh� nq n }myujwky k} j{h
gs �nqq � � qqm� wy� vhijky myw|hoqnvwj~ j{h ukmivwy�q
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�(� ) × *ÕÍÊ+ ,- ./01 2ÚÏ × 3ÇÓÉ × 4 × 566 778 9�:::; �2 ÏÏÒÆÚÛ <ÈÔ ÈÕ × 56= >>? 9�:::;� 1 �ÇËÖ<Ë@A::B8BB(� ×
�?� ) × *ÕÍÊ+ ,- ./01 2ÚÏ × 3ÇÓÉ × 4 × 56C (D: 9(BB �; 1 �ÇËÖ<Ë@ABB �(B>(� ×
�7� E4*FGH D ×( I G ×* × 	ÎÇÚÍËÏ ÒÅÕ J × 	ÖÈËÉÔ ËÏÑËÏ 1 3 ÏÊÎ × ÊÐ ÆÇË ØÊÏKÉÇÊÖ 3ÇÓÉÈÎÉ ÒÆ J2L* 1 Ø ×

MÚÎÇÛ NÚÍÍËÏ ÒÅÕ G × ÄÅÑËÍÛ ÒÅ 92ÕÈÆÊÏÉ; 1 9HÎÆÊÔ ËÏ �:: �1 E2	O <J ÒÛÔÚÏÑ ; PÊÍ × ? Ö × �7 �: ×
�>� J × Q × QÒÈ ,- ./01 2ÚÏ × 3ÇÓÉ × 4 × 56R ?8> 9(BBB; 1 �ÇËÖ<ÖÇA::B?(S(� ×
�D� T × LÊÉËÅÔÒÚËÏ 1 ÕÈÉÉËÏÆÒÆÈÊÅ LØUJ * ÒÎÇËÅ 9ÈÅ GËÏÛ ÒÅ ; 1 3 ÄUJ* :>A�D 1 4ÚÍÓ �::> ×
�8� 4 × 3ÚÛÖÍÈÅ ,- ./01 4J23 B(B8 B �( 9(BB(; 1 �ÇËÖ<ÖÇAB(B ��:>�
�S� * × *KÆÒÉ ,- ./01 ÉÚÔÛ ÈÆÆËÕ ÆÊ 2ÚÏ × 3ÇÓÉ × 4 × 5 1 �ÇËÖ<Ë@AB8B?BB7�
�:� * × *KÆÒÉ ,- ./01 3ÇÓÉ × QËÆÆ × VWRC : 9(BB>; 1 �ÇËÖ<Ë@AB>BDB77� ×
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