
���������	� 
����������� �����������

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

)+*-,�.0/214365078/:9<;>=:?A@CB0DE*4FG5IH:J50;KJ.L=:? MCB-,N*-OP36Q:3C9<;>=8BR3650S�TU*WV&*-X�3650S<HZYKJ\[]=:? ^

= D_5IH:7a`:543CH:;bJ5436Yc,�JYbdC3\efD_50QgH:;hH:.<H:78Q(ijJ6`lkm1ne�QZ;K/8Ql3650S�o&1078p�;bQgHZ`Ze

oqk�r6s<tBRoq36pvu4.0Q(kmYw36;b507yxGzcXGB

X&SL*mS0.{Oc`:;KJp|u41076BLt\}I~6}vX�`:.0QZQg78YKQ8BRX&78Yb�;K.0p{*

@��G.0�J�,�H:78;b501436.0Q�o&785nHZ7a`G3650S�D�50Q�H:;bH:.<HZ7]JiP��3CH:107ap�3CH:;K/aQ8B

��`:J�/8YK3\[�Oc78/21050;K/�36Y�xG50;bdI7a`ZQZ;bH�e

.0Y�*���e��0`:�87R���7���e�Qgu4;w3��50Qg9�;K78�J�r��B

~6}���sI�6}U� `:J�/8�Yw3�[yBRk�JYK3650S

M�Oq1078J6`:7aH:;bQZ/2107���3CH:.0.<`Z9�.050S07

V4`:787]xG50;hdI7a`:QZ;hH�efJi�X�`:.0QZQZ78YbQ

^ o�3�dI7850S0;bQZ1�zP3C�NJ6`23CH:J6`ZeIB�xG50;bdI7a`:Qg;bH�e�Ji�oq36p��0`Z;KS0�7

��36S0;b50�YK7ae��lJI36SLB-oq36pU�0`:;KS0�7]o�Xqs|}6�G�lB0xG50;bHZ78S	��;K50�S0Jp

�| .0Ybe�t\¡¡I~

¢�£�¤a¥\¦¨§R©6¥IªN«G¬4¯®:°�±³²W´a¬¯µn¶¸·8¬-¹aµ¸®:ºa»¼¬¯½�®Z¾¨µ¸²À¿:¿:²À°8¿L¾Á®:µn¶¸·8¬-ÂL®E®:¹8½ÄÃZ°
®:¹¨¬¯µ¸Ãg¶¸®:µ¸±�®Z¾Å¶¸·8¬ÇÆR¬¯°�ÈE²ÅÃZ°�´]¶¸·8¬lº8Ã:ÉZ¬¯µ�½ÄÃZ¹�±�Ê�«G¬l±¸·a®�Ë�¶¸·�Ãg¶m¶¸·8¬
µ¸²À¿:¿:¬�´�Ì-²¼»Àº\¬¯µ³¶N±³¹�ÃZ¯¬N¾Á®:µ�¶¸·8¬LÆR¬¯°�ÈE²\½ÄÃZ¹�±<·�Ã:±0±³®:½Ä¬-®Z¾C¶¸·8¬Í¹aµ¸®:¹\¬¯µj¶¸²¼¬�±
®Z¾PÃ�±j¶¸µ¸²ÀÎ¶�²À°�´aÏaÎ¶>²ÀÐ:¬l»À²À½Ä²A¶&ÃZ°8´�¿:²¼Ð:¬(ÃG´a¬Î¶>ÃZ²¼»À¬�´�´a¬�±¸¯µ³²À¹a¶¸²¼®:°�®Z¾Å¶¸·8¬
µ¸²À¿:¿:¬�´�ÌN²¼»Àº\¬¯µj¶Å±¸¹8ÃZ¯¬�¾Á®:µR¶>·a¬cº�Ã:ÉZ¬¯µ-½ÄÃZ¹�±_Ê
ÑCÒ-Ó-Ô�ÕaÖ2× Ê ^ × Ê ØLºCÙ Ö @ Ê M Ö Ê Ô Ã

t



� ª����Í¥\¦����
	+©6¥�����
O�107v50J6H:;KJ5 Ji�3	�78507a`236Yb;K�87aS QguÍ78/EHZ`236YÄS078/8JpvuNJQZ;bH:;bJ5�Ji�Qg78YKi³36S���J;b5nH�J6uN7a`23CH:J6`:QyJ5 3
�G;KYh�Í7a`ZH+QguR36/87q�J�78Q+�R36/:9UH:J���;h`236/��ht���BC[l10J�36QZQg.0p�78S�H:143CH�3G�;bdI785�QZ7aYKi³36S���J;K5IHÄJ6uÍ7a`:3CH:J6`� p�.0QgH��Í7yJicH:107yijJ6`:p ������������ "!�#$#&%'#(�)*#+%-, ) t (
[l107E`:7/. )0��( ;bQlH:107�Q�uÍ78/aHg`:.0p Ji+H:107UJ6uN7a`23CH:J6` � *lOq10;KQÇijJ6`Zp�.0YK3v;KQÇ3vQgHZ`236;b�1nHZijJ6`Z[q3C`:S
�78507a`236Yb;K��3CHZ;KJ5�JiÄH:107�i³36p�;bYK;w3C`ÇS078/8JpvuNJQZ;bH:;bJ5 Ji�3fQZ78YKi³36S���J;b5nHyJ6uÍ7E`23CH:J6`�J5�321450;bHZ7E�
S0;Kp�7a50QZ;KJ5436YÅ�G;KYh�Í7a`gH(Q�uR36/87 ����354�# 4 % 6 4 (�)76 4 %, ) r (
[l107E`:7 # 4 3650S 6 4 3C`:7ÇH:107G7a;K�785Id636Yb.078Qq3650Sf78;K�7a5ndI78/EH:J6`:QqJi � B�`:78Q�uÍ78/aHZ;bdI78YheI*�D_5f;K581450;hH:7
S0;Kp�7a50QZ;KJ5436YÄ�G;KYh�Í7a`ZH�QguR36/878Q8B�10J\[&7adI7E`�B+H:107�QZ;hH:.43CH:;KJ5�;KQ�50J6HUQgJ�QZ;Kpvu4Yb76*�O�107�50J6HZ;KJ5

Ji�365�78;K�7a5ndC36YK.07�;KQ�`:7au4YK36/878S �ne�H:107�QguÍ7a/aHZ`:.0p{BL�4.<Hy78;K�7a5ndI78/EH:J6`:Q�/�365 �N7|36QgQZJ�/8;K3CH:78S

J50Ybe�[(;bH:1 HZ107�S0;KQg/a`:7aH:7 uR3C`ZH{Ji]HZ107�QguN78/aHZ`:.0p	* �G7adI7a`ZHZ1078YK78QgQ8B]3 u0`:78/8;bQZ7 p�783650;K50�

/�365��Í7��;hdI785{H:J�H:107US07a/8JpvuÍJQg;bH:;bJ5 ) r ( B-;Ki+[&7�`:7Eu4Yw36/87U78;b�785IdI78/aH:J6`:QÇ�ne:9g�7a507a`236YK;b�878S
78;K�7a5ndI78/EH:J6`:Q<;0BÄ[l10;b/�1�[l;bYKYm;K5��78507a`236YqYK;b7�J.<H:QZ;bS07�H:107f�;hdI785"�G;bYb�N7a`ZH�QguR36/87C* O�10;bQ|;bQ
36/210;K7adI78S���e�`:7Eu4Yw36/8;b50�|H:107�;K50;hH:;w36YN�G;KYb�N7a`ZH�QguR36/87>= �ne�3�S0.436YÅuR36;h` )*?>,@?BAC( B<[(107a`:7 ?
;KQm3yYbJ�/�36YbYbe�/8J5IdI7EDvQguR36/876Bn[l10;b/�1v;KQm3yS07850QZ7lQZ.<�4QguR36/87ÇJiF= 7850S0J\[&78S�[(;bH:1v3�H:J6uNJYKJ�6eIB
QgHZ`:J50�7E`lH:14365�H:107y�G;bYb�N7a`ZH(QguR36/87yHZJ6uÍJYKJ�6eI*�Oq10;KQqu0`:J�/878S0.<`:7�;bQ�`Z78ij7a`Z`:7aS{H:Jv36Qq`:;b��;K50�

3650S	H:107�HZ`:;bu4Yb7 ?HG = GI? A ) s (
;KQ&/�36YbYK78S�32J@KMLNLPORQBS�KUTWV@OEJEX+Y*ZF[P\]O ) QZ787^�¼rN_<~��ÍijJ6`�S07aH236;bYKQ ( *a`�78YKi³3650Sb�¼s<Bdce�N[q36Q�HZ107f10`:QgHqH:J
�;bdI7G3�u0`:7a/8;KQZ7Gpv7�3650;K50��H:J�HZ107G�78507a`236Yb;K�878Sf78;b�785IdI78/aH:J6`:QaB<[l10;b/�1�[q36Q&YK3CH:7a`&7aYw3C�ÍJ6`:3CH:78S

��e ��36.<`:;K5g�¼~��Î* FGYhH:10J.0�1��78507a`236Yb;K�87aS�78;K�785IdI78/aHZJ6`:Q�143�dI7�3 dI7a`Ze"543CH:.<`236Yqu41Ie<QZ;b/�36Y
;K5IH:7a`Zu0`Z7aH23CH:;bJ5LBR�7a507a`236YK;b�878S{Q�uÍ78/aHg`236YÅS078/8JpvuNJQZ;bH:;bJ50Q(143�dI7]50J6H��Í7a785{.0QZ78S	;K5�u41Ie<Qg;K/8Q

ijJ6`�3�YKJ50��H:;bp�76*lT�50Yhe 3�ij7a[ uR3CuN7a`:QG1436S�3Cu0uÍ7�3C`Z78S��ne	HZ107U7850S Ji�H:107ih}8j¼Q ) QZ7a76BÍijJ6`
7ED436p|u4YK7k�lh�_�mn� ( B+ijJYbYKJ\[&78S ��e 3{QZ7a`:;b78Q�JiquR3CuN7a`:QU�ne X&J10p 365o`y36S078YbYw3 ) QZ7a7b�¼r��&3650S

r



`:78ij7a`Z7850/878QvHZ107a`:78;b5 ( * Oq107�YK3CHZH:7a`�u4.<�4Yb;K/�3CH:;bJ50Q�3C`:7�uR3C`ZH:;K/a.0Yw3C`:Yhe QZ;K�50;�14/�365nH8BÄ�N78/�36.0QZ7
H:107ae�u0`:J\d<;KS07�H:107	�R36QZ;bQvijJ6`�3 `:;K�J6`ZJ.0Q�3650S Qge�QgH:78p�3CH:;K/�3Cu0u0`:JI36/21 H:J HZ107	u0`:J6�4YK7ap�Q

Ji�;h`Z`:7adI7a`ZQZ;b�4;bYK;bH�e�3650S�`:78QZJ543650/87aQ�;K5 .050QgH23C�4YK7���.4365IH:.0p Qge<Q�H:78p�Q�YK;h9I7UH:107vV4`:;K7aS<`:;K/210Q

p�J�S07aY��¼¡n�Î* Oq107�Q:36p�7f;KS07�36Q|/�365"�N7�7@D<H:7850S07aS H:J�/�1436J6HZ;K/�S<e<5436p�;b/�36Y&Qge<Q�H:78p�Q8BÄYK;h9I7
�yJYbp�J�J6`:J\d Qge<Q�H:78p�Q�J6`�7ED036/aH�Q�e<QgH:7ap�Q �Át c0BKt¨~���*vOq107�J6�4QZ7adC3C�4YK7�u41436QZ7�ij.050/aHZ;KJ50Q�Ji
S<e<5436p�;b/�36YLQge�QgH:78p�Q�7adIJYhdI7]36/8/aJ6`:S0;K50��H:J|H:107y�yJ�J6u4p�365�J6uÍ7a`23CHZJ6`/�Át ce�

��� )�� (+� � )��	� (E,
[l107E`:7 � ;KQl365{7850S0Jp�J6`Zu410;bQZp J6`G365�36.<H:JpvJ6`Zu410;KQZp Ji�3|p�7�36QZ.<`:7yQguR36/876BN3650S
� ;bQÇ3

Q���.43C`Z7E�¯;b5nH:7a�6`23C�4YK7�u41436QZ7]ij.050/aHZ;KJ5L*

Oq107GQguÍ78/EHZ`:.0p JiÍHZ107Ç�yJ�J6u4p�365�J6uN7a`23CH:J6`�S07aH:7a`:pv;K5078Q�HZ107lH:;Kpv7(QZ/836YK78Q�JiÍHZ107G3Cu<�

u0`:JI36/21�H:JÇ7���.0;KYb;b�0`:;b.0p�dI7E`Ze]p�.0/21U;K5�365436YKJ�6e�[l;hH:1��.4365nHZ.0p .050QgH23C�4Yb7�Qge�QgH:78p�QaB�[(107a`:7

H:107fQguÍ7a/aHZ`23 Ji&H:107f��36p�;KYhH:J50;w3650Q�S07EH:7a`:p�;b507�H:107fS078/�3�e `23CH:78Qa*�� J6`:7�u0`:7a/8;KQZ7aYbeIB�H:107

78;K�7a5ndC36YK.078Q�Ji�H:107U��J�J6u4p�365 J6uN7a`23CH:J6`GJ6`GHZ143CHGJi�;bH:Q�36S���J;b5nH�BÍ9�50J¨[(5�36QGVR`ZJ6�Í7850;b.0Q��
k�7a`Z`:J5�J6uÍ7a`23CHZJ6`�BP3C`Z7�H:107�`:78QZJ543650/a78Q�Ji�H:107�uÍJ\[&7a`]QguÍ78/EHZ`:.0p �Wrnc�_<r���Î*��m;K�785Id636Yb.078Q
3650Sf78;K�785IdI78/aHZJ6`:QqJi�Qg;Kpvu4Yb7Ç/21436J6H:;K/ÇQ�e<QgH:7ap�Q&143\dI7Ç`Z78/8785IH:Ybev�Í78785f/8J50Q�HZ`:.0/aH:7aS��ne�QZ7adn�

7a`236Y�36.<H:10J6`:QB�ht\}�_-t\s<B reh�_�ssn�Î*
Oq107���.078QgHZ;KJ5UJi<H:107&7ED<;KQgHZ7850/87&Ji43Ç�78507a`:36YK;K�a78SUQguÍ7a/aHZ`236Y<S07a/8JpvuÍJQg;bH:;bJ5�Ji07ED<HZ785��

QZ;KJ50Q�Ji�H:107|��J�J6u4p�365�J6uN7a`23CH:J6`�[q36QG`236;bQZ78S�3650S�`:7aQZJYbdI78S���e FG5IH:J50;bJ.�3650S�O+36Q:3C9<;�httE_-t\sn��*�Oq10;KQ�;KQZQg.07�;bQ�S07aYK;K/83CH:76B��Í78/�36.0Qg7�H:107fJ6`:;b�;K5436Y `�78YKi³3650S��Î� 36.<`Z;K5 H:107aJ6`Ze [q36Q
/8J50QgHZ`Z.0/aH:78S�ijJ6`(J6uN7a`23CH:J6`ZQq[(10;K/21�36S0p�;bH�3UQguN78/aHZ`:36YÍH:1078J6`:78p �Àsece�ÎB<Yb;b9I7G50J6`:p�36YNJ6uÍ7E`23��
H:J6`:Q8BI�;hd<;K50��3G�78507E`236YK;b�878S�QguÍ78/EHZ`:.0p ;KS0785IH:;b/�36Y�[(;bH:1UH:107q�G;KYh�Í7a`gH�QguR36/87qQguÍ7a/aHZ`:.0p{*�Oq107

�yJ�J6u4p�365�J6uÍ7E`23CH:J6`&JiL.050QgH:3C�4YK7GQge�QgH:78p�QaB�10J\[&7adI7a`�B07a;bH:107a`�S0J�78Q&50J6Hq36S0pv;bH&3�Q�uÍ78/aHg`236Y

H:1078J6`:7ap{BN36Q(;K5{H:107y/�36QZ7�Ji�7@D436/aHlQge<QgHZ78p�Q �ht¨r��ÎB4J6`ÇHZ107]�78507a`:36YK;K�a78S�QguÍ7a/aHZ`:.0p ;bQ(dI7a`ge
S0;��N7a`:785IHÇiw`:Jp HZ107y�G;bYb�Í7E`ZH�QguR36/87�QguÍ78/EHZ`:.0p{B436Q�;K5fH:107�/�36QZ7�JiP��JYKJp�J�J6`:J\d�Q�e<QgH:7ap�Q�ht\sn��*

s



Oq107UJ6`:;K�;b5436Y `�78YKi³3650S��Î��36.<`:;K5 H:1078J6`Ze�1436S�H:Jv�N7�7ED<HZ7850S078So�httE_-t\sn�ÅH:J�3C`g�4;bHZ`23C`ge
��36/29I7Ee H:J6uÍJYbJ�;K78Q �¼sI~��G36QgQZJ�/8;K3CH:78S�[l;hH:1�S0.436YluR36;h`:Q )*?�,@? A ( Ji�YK;K50783C`�H:J6uÍJYbJ�;K/�36Y
QguR36/878Qa*

,�.0p�p�3C`Z;KQZ;b50�UijJ6`�HZ107�`Z7�36S07a` j¼Q�/aJ5ndI7850;b7850/876BR3�S0.436YNuR36;b` )*?�,@?BA ( Ji�YK;b507�3C`&H:J6uNJC�
YKJ�;b/�36Y-Q�uR36/878Qq/8J50QgH:;hH:.<H:78Qq3]`Z;K��78S��G;bYb�Í7E`ZH&QguR36/87GijJ6`&HZ107GYK;K50783C`&7850S0Jp�J6`Zu410;bQZp � Ji

H:107]�G;bYb�N7a`ZH�QguR36/87�= ;Ki�H:107]ijJYbYKJ\[l;b50�|/8J50S0;hH:;KJ50Ql3C`:7�Q:3CH:;KQ 1478S �
t ( ? ;KQ(3|S07850Qg7�QZ.<�4QguR36/87]Ji =
r ( ? ;KQ�/8Jpvu4Yb7aH:7�3650S{;bHZQ�H:J6uNJYKJ�6ef;bQ(QgHg`:J50�7a`�H:14365	H:107�J507];b50S0.0/878S{�ne =
s ( ? ;KQ�QgH23C�4Yb7�[(;bH:1�`:78QguN78/aH(H:J|H:107]36S���J;K5IH ���UJi	��B4;�*¼76* ��� ?IG ? *c ( Oq107�36S���J;K5IH � � ;KQ�/8J5IH:;K5n.0J.0QlJ5 ?
Oq107U7ED<H:7a50QZ;KJ5
� ¬��E¶ Ji � H:J|H:107�S0.436Y ?/A Ji ? ;KQlH:107a5�S07 145078S ;K5{H:107]QgH23650S43C`:S

[q3�e	36Q(ijJYKYbJ¨[(Q � )�� % � ¬��E¶ � (+� ) � � � % � (
ijJ6`Ç7adI7E`Ze �	�k? *

D_5 H:107�QZ7���.078Y�[�7�QZ1436YbY�50J6H�S0;KQ�H:;K50�.0;bQZ1��N7aH�[&78785 � 3650S � ¬���¶ ;Kiy/8J50ij.0QZ;KJ5�;bQ
.050YK;h9I78YbefH:Jv3C`:;KQZ7C*

Oq107&/�10J;b/87&Ji<H:107�HZ78QgH�ij.050/aH:;bJ5�QguR36/87 ? S07auÍ7a50S0QÄJ5UH:107�QguÍ78/a;W14/&J6uÍ7E`23CH:J6` �$3650S
J5�HZ107Çu41ne�QZ;K/�36YbYbe�`Z78YK7adC365IH ��.078QgH:;bJ50Q&H:JU�Í7�36Qg9I78S�3C�ÍJ.<H&HZ107�Q�e<QgH:7ap{*�V-J6`&Qg78YKi³36S���J;b5nH
J6uÍ7a`:3CH:J6`:Q �vB&ijJ6`v7ED436p|u4YK76B�HZ107	�78507a`:36YK;K�a78S�QguÍ7a/aHZ`236YqH:1078J6`:7ap /�365 �N7^��.0QgH:;�1478S�ijJ6`
5�.0/aYK7�3C`yH:78QgHyij.050/aH:;bJ5�QguR36/87aQ�
+ijJ6`y50J6`:p�36Y�J6uÍ7E`23CH:J6`:QGH:10;bQy/8J50S0;hH:;KJ5 p�3�e{�Í7�`:78Yw3�D<78S�¼s h<BWsI���Î*

�G7a`:7CB�[&7�QZ1436YKY�S0;KQZ/a.0QZQ{H:107�u0`:J6�4Yb78p Jiy`:;K��;b50� ijJ6`	H:107��78507a`236Yb;K�878S�Q�uÍ78/aHg`236Y

S078/8JpvuNJQZ;bHZ;KJ50Q�JimH:107��yJ�J6u4p�365�J6uN7a`23CH:J6`ZQyijJ6`�H�[&J	QguN78/8;�14/|�4.<H]H�e�u4;K/�36Y�p�J�S078YKQ�Ji
/21436J6H:;K/yQge<QgHZ78p�Q8B05436p�7aYbe�H:107y�l785Ie<;Åp�3Cu4Q(3650S	H:107��R3C9I7a`Çp�3Cu4Q8*

D_5�H:107U/�36QZ7UJi�H:107U�(785ne�;+p�3Cu�dC3C`:;KJ.0Q(`:;K��;b50�QÇ7ED0;bQgH^�¼rr���3650S J.<`GH236Qg9�[l;bYKYÅ�Í7
H:J�/210J�JQg7Ç3yH:;b�1nHm`:;K��;b50�y[(;bH:10;b5vQguR36/a78Q�JiÅ365436Ybe�H:;K/&H:7aQgH�ij.050/aHZ;KJ50Q8*�� 7l/836YKY-3�`:;b��;K50�

c



� H:;b�1nH�jP;Ki&H:107�HZ78QgHUij.050/aHZ;KJ5�QguR36/87f;KQ�H:107 ) QZ7aHg��H:1078J6`:7aHZ;K/�36YbYbe ( Yw3C`:�7aQgHUuÍJQZQg;b�4YK7�[(;bHZ10;K5
3v/210JQZ785 i³36p�;bYbe�JiPH:78Q�HGij.050/aH:;bJ5�QguR36/878Q8B-QZ.0/21�H:143CHlH:107yu41ne�QZ;K/�36YbYbe�`:78Yb7ad6365IHÇQ�uÍ78/aHg`236Y

S078/8JpvuNJQZ;bHZ;KJ5�;KQ�p�7�3650;K50�ij.0Y>*�O�10;bQy50J6HZ;KJ5�JimH:;b�1nH:507aQZQ];bQ�pvJ6`:7��78507a`236Y�H:14365�H:143CH

JiPV4`:78S<`:;b/:9<Q/�¼���Î*�D�HqH:.<`:50QlJ.<H�H:143CHqH:107�H:J6uÍJYbJ�6efJicH:10;bQ�`Z;K��78S��G;KYb�N7a`ZH�QguR36/87y785���J\e<Q
QZJp�7�Ji+HZ107]u0`:J6uÍ7E`ZH:;K7aQGJi�3�QgHZ`:;b/aHG;K50S0.0/EH:;bdI7�Yb;Kp�;hHlJi�Xq365436/21�QguR36/87aQ8BÍ[l10;b/21��6`Z7�3CH:Ybe

QZ;Kp|u4YK;W147aQ(/8J5IdI7a`:�7a50/87U3C`:�.0p�7a5nH:Qa*
Oq107]/8J50QgHg`:.0/aH:;bJ5	JicHZ107�`:;b��78S	�G;bYb�N7a`ZHqQguR36/87yijJ6`(HZ107��R3C9I7a`(p�3CuÅB0J5fH:107�J6H:107a`

143650SLB`:7adI7�36YbQ�3�S0; �Í7a`Z785nHm36QguN78/aHÄJi0H:107�u0`:J6�4Yb78p Ji0`:;K��;b50�0*PD_5�i³36/EH�BI107a`:7&H:107�u0`:J6�4Yb78p

;KQUH:J�.050S07a`ZQgH23650S H:107�dI7E`Ze 543CH:.<`:7fJiqH:107�`:;b��;K50�0B�QZ;K50/a7fHZ107fHZ78QgH�ij.050/aH:;bJ5"Q�uR36/87�;bQ

H:107lH:7a50QZJ6`&u0`:J�S0.0/EH&JiÍH:107ÇQguR36/a7GJiÍuÍJYbe�50Jp�;w36YbQ�[l;hH:1�H:107ÇQguR36/a7GJiLQ���.43C`:7��¯;K5IH:78�6`:3C�4YK7

ij.050/aH:;bJ50Q�/aJ6`Z`:78QguNJ50S0;K50�UH:J�H:107G7@D<uR3650S0;K50��3650S�/8J5IHZ`236/EH:;K50�/10�0`:78Qa*�TG.<`&H236Qg9|[l;bYKY4�Í7
H:Jv;b5ndI7aQgH:;K�I3CHZ7�H:107�u0`:J6uN7a`ZH:;b78QlJiPHZ10;KQq`:;K��78S��G;KYh�Í7a`ZH(QguR36/87C*

� ª��$���������
	 ���³£���¦¨¥v¤�+§R©��<¤�� �-¦�¥������������ ��� §��¤
D_5 HZ10;KQÇQZ7a/aH:;KJ5�[&7US0;bQZ/8.0QZQGH:107�`Z;K��78S��G;bYb�Í7E`ZHGQguR36/87aQ�ijJ6`GHZ107��yJ�J6u4p�365�J6uÍ7E`23CH:J6`GJi

H:107]�7a507a`236Y��L��36S0;K/y�l785Ie<;�p�3CuÅ*
Oq107��Å�¯36S0;K/G�(785ne�;Np�3Cu � J5�H:107Ç;b5nHZ7a`ZdC36Y �¼}<Bbt ( ;bQ�H:107Çp�.0YbHZ;bu4YK;b/�3CH:;bJ5LBnpvJ�S0.0YKJvtB

��e�H:107�;K5IH:78�7a`�� � r �
� � �À} , t ("! �À} , t ( � �$#! �	� � � � ) p�J�S�t (&% , ) t (

Oq107�u0`ZJ6�R3C�4;KYK;hH�e{S07850QZ;hH:;K7aQ(' )�� ( 7adIJYhdI7�36/8/8J6`:S0;b50�fHZJfHZ107UVR`:J6�N7850;K.0Q _�k�7a`Z`:J5�J6u<�
7a`23CH:J6`*) �ht¨~�� �

)+' )�� (-, 3
. ?0/ � .  1�2

t% �"3*)548(�% ' )54�( � t� 687 =3
9 1 Ö
'�: �<;>=� ? % ) r (

O�107GV4`:J6�N7850;K.0Q��Îk�7a`Z`:J5fJ6uN7a`23CH:J6`�;KQ&3]uR3C`ZHZ;w36YR;KQZJp�7EHZ`Ze�J5�H:107Ç�G;bYb�Í7E`ZH�QguR36/a7A@ @ JiÅ36YbY
Q���.43C`Z7U;K5IH:78�6`23C�4Yb7�ij.050/aH:;bJ50QGJ¨dI7a`lH:107U.050;bHG;b5nHZ7a`ZdC36Y 
N;hHG;KQaBNp�J6`:7aJ¨dI7a`8BRH:107US0.436YcJi+H:107
;KQZJpv7aHZ`:;b/���J�J6u4p�365	J6uÍ7E`23CH:J6` � �

�B' )�� (+� ) � ' )�� (+� ' )�� � (�% ) s (
~



D_5 �ht¨r��ÅH�[&J�Ji�.0Q ) D�*WFU*R3650S�,N* O�* ( /8J50QgHZ`Z.0/aH:78S�3vQguN78/aHZ`:36YcS078/aJpvuÍJQZ;hH:;KJ5	JiPH:107
�yJ�J6u4p�365�J6uN7a`23CH:J6`y.0QZ;b50��3	�78507a`:36Ym36Yb�J6`:;bHZ10p �R36Qg78S J5�H:107|QZ.<�ÍS<e�5436p�;K/aQ]S078/8Jp��

uÍJQZ;hH:;KJ50Qa*

Oq107]��J�J6u4p�365�J6uÍ7a`23CHZJ6`l/�365��Í7y7ED<u0`:7aQZQZ78S 36Q�ijJYKYbJ¨[(Q
� � �3� 1 Ö

t
� � %��� � ( ) � � % , ) c (

[l107E`:7�� � )�� ( ;bQ�H:107��N�¯S078�6`Z787�Xq7E`:50J.0YKYb;NuÍJYhe<50Jp�;K36YRS07E145078S	�ne�H:107��78507a`23CHZ;K50��ij.050/E�
H:;KJ5 �htNh<B	�2¡n� � 
 6�� 26 �� t � �3� 1 Ö

� � )�� (��� 
 � ) ~ (
3650S

%��� � ( ��� % t (�, � � }% )  t ( � � 7 =  ��� ��� � � 7 =  ) �  t (  � � � 7 =  ) � (���( � � t , r , % % % ) h (
O�107��0`236Q ) %0% 3650S 9I7aH:Q % % ( S07a50J6H:7fYK;K50783C`�3650S 365IH:;bYK;K50783C`Uij.050/aH:;bJ5436YKQ8B�`:78Q�uÍ78/aHZ;bdI78YheI*
V-J6`Zp�.0YK3 ) c ( S07 145078Q�3�QguN78/aHZ`236YlS078/8JpvuNJQZ;bH:;bJ5 ijJ6`�H:107	�yJ�J6u4p�365�3650S�VR`ZJ6�Í7850;b.0Q��
k�7a`Z`:J5	J6uÍ7a`23CHZJ6`:Q(;b5�H:107yijJYKYbJ¨[(;K50�|QZ7850QZ7

) ' % � � (+� ) )*' % � ( � �3� 1 Ö
t
� � ) ' %��� � (�) � � % � (E,

ijJ6`G365Ie	S07a50QZ;bH�e�ij.050/aH:;KJ5 '�3650S	J6�4QZ7adC3C�4YK7�� ;K5	HZ107�3Cu0u0`:J6u0`:;K3CH:7yuR36;h` )7?>,@?BAC( *&o&J5��
QZ7���.0785nHZYbeIB0H:107]V4`:J6�N7850;K.0Q��Îk�7a`Z`:J5	J6uÍ7a`23CHZJ6`Ç36/aHZQ(J5{S07a50QZ;bH�e�ij.050/aH:;KJ50Ql36Q

)+' )�� (+��� =
Ö
! � 3 ' )�� 3 ( ; �3� 1 =

' � � 7 =  ) t (  ' � � 7 =  ) } (��� � � � � )�� (A% ) � (
O�107�J6`ZH:10J50J6`Zp�36YK;hH_e JiyH:107�Qge<Q�H:78p %��� � ( 3650S ) � � % ijJYKYbJ¨[(Q�;bp�p�78S0;K3CH:78YheIBq[(10;KYb7
H:107G/8Jpvu4Yb7aH:78507aQZQ&`:78Yw3CHZ;KJ5�;KQ���.0QgHqH:107G��.0Yb7a` _���36/8zc36.<`:;K5fQZ.0p�p�3CH:;KJ5�ijJ6`Zp�.0YK3�ijJ6`&H:107
X&7a`:50J.0YKYb;LuÍJYbe�50Jp�;w36YbQ��htNh<B	�2¡n�

' ) � ( � � =
Ö
! � 3 ' )�� 3 ( ; �3� 1 =

' � � 7 =  ) t (  ' � � 7 =  ) } (��� � � )�� (�% ) m (
h



Oq107"X&7a`Z50J.0YKYK;�uÍJYhe<50Jp�;K36YKQ	3C`:7�H:107 J50Yhe uÍJYhe<50Jp�;K36Y�78;K�7850ij.050/EH:;KJ50Q�36Q 365Ie

uÍJYhe<50Jp�;K36Y�/8365 �Í7{.050;���.078Yhe 7ED�u0`:78QZQZ7aS�36Q�3�YK;b507�3C`�/8JpU�4;K543CHZ;KJ5 JiÇH:107{Xq7E`:50J.0YKYb;
uÍJYhe<50Jp�;K36YKQ8*

Oq107�QguÍ7a/aHZ`236YmS078/8JpvuNJQZ;bH:;bJ5 ) c ( 1436Q]50J�p�783650;K50�	;b5�H:107��G;bYb�N7a`ZHyQguR36/87�@ @ B+36Q
H:107�S07a`:;hd63CH:;hdI78Q � � �  )�� ( Ji ��;b`:36/ejWQ&S078YhH23�ij.050/aH:;KJ5	3Cu0uÍ7�3C`(36Q�`:;b�1nH�78;b�785IdI78/aH:J6`:Q�Ji �v*
F 543CHZ.<`236YP[q3�e�H:Jf�;bdI7Up�783650;K50��H:J�ijJ6`:p�36YP7a;K�785IdI78/aH:J6`ZQyJiÄJ6uÍ7a`:3CH:J6`:QÇ[(10;K/21�S0J�50J6H

36S0p�;bH(78;b�785ndI7a/aH:J6`:QÇ;b5{�G;KYh�Í7a`gHlQguR36/a7�;KQ�H:J�7ED�H:7850S{H:107yJ6uÍ7a`23CHZJ6`lH:Jv3vQZ.0;bH:3C�4YK7]`:;b��78S
�G;KYh�Í7a`ZHÇQguR36/876*GF QZ.0;hH23C�4YK7yH:78QgH�ij.050/aHZ;KJ5 QguR36/87�;KQ(H:107UQguR36/87�� Ji+uNJYbe�50Jp�;w36YbQ8*lOq107

QguR36/87�� ij.0Y�14YKYbQl/8J50S0;hH:;KJ50Q�tE_ c �
t ( � ;KQ�S07850QZ7�;b5 @ @ ) QZ7a72�ht¨��B0/21L*bt¨~�� ( B
r ( � ;KQ(3|5n.0/8YK783C`A@����¯QguR36/87 �ht¨��B0/21L* ~�t��c3650S	HZ1�.0Q8BR/8Jpvu4Yb7aH:7�3650S	�R3C`Z`Z78YK78SLB
s ( � ;KQ�QgH23C�4Yb7y[(;bH:1�`:78QguN78/aHlHZJ|H:107�VR`ZJ6�Í7850;b.0Q��¯k�7a`g`:J5�J6uÍ7a`:3CH:J6`+)UB43650Sc ( ) ;KQ�/8J5nHZ;K5n.0J.0Q][l;hH:1 `:78QguN78/aH]HZJ�H:107�H:J6uÍJYbJ�6e Ji��|B��N78/�36.0QZ7 ) u0`:7aQZ7a`ZdI78Q�H:107
S078�6`:7a7�JicuNJYbe<50Jpv;w36YKQa*

D�H�;KQ8BÍHZ107a`:78ijJ6`:7CBÅ365�3Cu0u0`:J6u0`Z;w3CH:7�`:;b��78S �G;KYh�Í7a`ZHÇQguR36/876BL[(10;K/21 �;hdI78QGp�7�3650;b50��H:J

H:107]Q�uÍ78/aHg`236YÅS078/8JpvuNJQZ;bH:;bJ5	Ji �v*

� 7�QZ1436YKY>BÇ10J\[&7adI7a`�BlYKJ�J69 ijJ6`{3 H:;K�1IHf`:;K��;b50�0* Oq107�H:7aQgH�ij.050/aH:;KJ50Q�QZ10J.0YKS 3CH

YK7�36Q�H�u0`ZJ¨d�;KS07 3�S0Jp�36;b5�ijJ6`�HZ107 �m.0YK7a`g�Î��36/8zP36.<`Z;K5 Qg.0p�p�3CH:;bJ5�ijJ6`:p�.0Yw3 ) m ( * Oq107
`:7���.0;b`:78pv785nH(Ji�3C�4QZJYb.<H:7�/8J5ndI7E`:�7850/87�JicH:107yQg7a`:;K7aQ ) m ( p�7�3650QqH:143CH

�3� 1 = ��
�
� � 7 =  )�4�(��� � � )�� ( ����
	 % )54^� } , t ( ) ¡ (

Oq10;KQ�;Kpvu4Yb;K78Q �ht¨r���HZ143CH+H:107�3Cu0u0`:J6u0`:;K3CH:7�H:78QgH�ij.050/EH:;KJ50QÄ3C`:7�`:7aQgHZ`:;b/aH:;KJ50Q�J5 �¼}<Bbt ( Ji
785IH:;b`:7yij.050/aH:;bJ50QÇJi+7ED�uÍJ50785IH:;w36YÅH�e�uN7��Ç[l;hH:1�} � � � r��*�VRJ6`lQg;Kpvu4Yb;K/8;hH_e�[�7];KS07a5nH:;biwe
H:107�H:78Q�H�ij.050/aH:;KJ50Q�QguR36/a7�[(;bHZ1{H:107UQguR36/87����GJi�785IH:;b`Z7Uij.050/aH:;KJ50Q �
) 
 ( Ji�7ED�uÍJ50785IH:;K36Y
H�e�uÍ7�����}|QZ.0/21{H:143CH

% � ) 
 (�%����b6 ��� � � , � 
 ��� , ijJ6`lQZJp�7 � ��} % ) t\} (
�



��36/21�p�78pU�Í7E`ÇJi�H:107�[(10JYK7Ui³36p�;bYbe ���UBL} � � � r� ;bQ�3�QZ.0;bH23C�4Yb7�H:78QgH�ij.050/EH:;KJ5

QguR36/876BÅQZ;b50/87�u0`:J6uÍ7a`gH:;K78Q�tE_ c�3C`:7�ij.0YW14YbYK78SL*�D_50S07878SLB�7�36/21 Q�uR36/87 ����;bQ�3�Xq365436/21�QguR36/87
[l;hH:1	50J6`Zp �Át¨��B0/�1L* rr�� �

� � � � , QZ.<u����� �� �
) 
 ( �� 6 7 ��� � � , ) tt (
[(10;K/21�;KQÄS07850QZ7l;K5|HZ107(�G;bYb�Í7E`ZHÄQguR36/87 @ @ Bn36Q ���m;K50/aYK.0S078Q�HZ107�uNJYbe<50Jpv;w36Y�Q�uR36/87 �|*

��36/21 ���Ç;bQlQgH:3C�4YK7�.050S07a`GHZ107]V4`:J6�Í7850;b.0Q��¯k�7E`Z`:J5 J6uÍ7a`:3CH:J6`()�BN3650S�;bHl;KQl7836QZ;KYhe�dI7a`Z;W1478S
H:143CH*) ;bQ(/8J5IH:;b5�.0J.0QÇJ5 ����*Ä�GJ¨[yB0J6�4QZ7a`ZdI7�H:143CH�H:107]QguR36/a78QÇ3C`:7�J6`:S07a`Z78S �

��� G ����� , � � � 3 ,
3650S{/8J50Qg;KS07a`(H:107]QguR36/a7 �� @	� , 


��� @	�
��� % ) t¨r (

Oq107�QguR36/87 �� @	� B(36YbQZJ u0`:78Qg7a`ZdI78S���e )�Bq;KQvHZ107 ) QZ7aH��ÎH:1078J6`Z7aH:;K/836YKYbe ( Yw3C`Z�78QgHvHZ78QgH
ij.050/aH:;bJ5{QguR36/87y;K5�J.<`l/�36Qg76*&,�;b50/87 �� @	� ;KQ(3|543CH:.<`236YL�7a507a`236YK;b��3CH:;bJ5�Ji�H:107yQ�uR36/87�� Ji
uÍJYhe<50Jp�;K36YKQ8B�[�7y[q365IHlH:J|7���.0;hu�;bH�[(;bH:1�3�H:J6uÍJYbJ�6e�[l10;b/21{;KQl3|�78507a`:36YK;K�83CH:;KJ5�JiPH:107

H:J6uÍJYbJ�6efJi �|*

�l7a/�36YKYPHZ143CH � [q36QÇ�;hdI785�H:107UQgHZ`Z;K/aHG;b50S0.0/aH:;hdI7�Yb;Kp�;hH(HZJ6uÍJYKJ�6e�Ji�H:107UQguR36/87aQ � �
Ji�36YKYquÍJYbe�50Jp�;w36YbQ|Ji�S078�6`Z787 � ��* F dI7E`Ze ;bpvuÍJ6`ZH:365nH|u0`:J6uÍ7a`gH_e JiGH:10;KQvHZJ6uÍJYKJ�6e
;KQ�H:143CH�H:107�QgHZ`Z;K/aHf;b50S0.0/aH:;bdI7�YK;bp�;bHvJiy/aJpvu4YK7aHZ7�QguR36/878Q�;KQ�/8Jpvu4Yb7aH:76*'� J6`:78J\dI7a`�Bl;hH

;KQy7ED0/87Eu0H:;KJ5436YbYbe�QZ;Kp|u4YK7�H:J	S078Qg/a`:;b�N7�/8J5IdI7a`:�7850/a7�;K5�H:10;bQyH:J6uNJYKJ�6eI*�VRJ6`�7ED036pvu4YK76Bc3
QZ7���.07850/87 �� � � Ji�uNJYbe<50Jpv;w36YKQ�/8J5IdI7a`:�78Q�;b5 � ;KiÄ3650S J50Ybe	;Ki�H:107US078�6`:7a78Q�Jim36YbY  �
3C`:7].050;bijJ6`:p�Yhe��ÍJ.050S078S	�ne�QZJp�7�� Ö 3650S �� � � /8J5IdI7a`:�78QÇ;b5 � ��� *

� 7�/8365050J6H�BN10J\[&7adI7a`8BNS07 14507�H:107]QgHZ`:;b/aHÇ;b50S0.0/aH:;bdI7yH:J6uÍJYbJ�6efJ5 �� @	� BR�Í78/836.0QZ7�ijJ6`
� � � 3 H:107�H:J6uÍJYbJ�6e�J5 ����;b50S0.0/878S"�ne �����&;KQU7aQZQZ785IH:;w36YbYbe Q�HZ`:J50�7a`�H:14365 H:107f;K50;hH:;w36Y
J5076*Ç�G7adI7E`ZH:1078Yb78QZQ8BÅ36Ql[�7UQZ1436YKYcQZ787U;K5�H:107yH:1078J6`:78p �Í78YbJ¨[yBÍ;bHÇ;KQluNJQZQZ;b�4Yb7�H:J�S07 14507�3
H:J6uÍJYbJ�6eUJ5 �� @	� B[(10;K/21v;bQm3�543CH:.<`236Y07@D<H:7850Qg;KJ5vJi4H:107qH:J6uÍJYbJ�6e�J5 ��;K5�H:107�ijJYKYKJ\[(;K50�
QZ7850QZ7 �

m



� �����R¦��8� ª��������	��
���������	������������������� !�	"#���$�&%'�)(*��� �� @	�,+ �-�/.0�1
$�2�3
4 5
�6�7��89�:�$�:�'��;
�<�-=>"?���- !��@A���B !�:�C�D"C�9�<�&EF@G�-�	�<��������;H���	�<IJ89�:���<� � � � �BG �� @	� 
K�L�����������M%N�:�� F
O�� P���L(
 !�	"5�����&%'�Q
 + ����R3���1���Q
 +  S�����	�T
� � Ö � ) } , r� ( �&89�2�A S�J�N 
t ® � � , � � t , r , % % % ;U�'�	�V� + ���W"5�����:�B S
O���0 �X"5� � Ö
r ® � � � � �<���B�����2%N���T
� �ZY � �D[/\ ���-��=�E

] ¦�� ��� * ��7850J6HZ7]��e_^� HZ107�V-J.<`Z;K7a`�HZ`23650QZijJ6`Zp Ji�3vij.050/EH:;KJ5 ��3650S	��ea`� ;hH:Q(/aJ5ndI7a`ZQZ76*
X�e�,�/21n[&3C`ZH:�ej¼QÄ7@D<H:7850Qg;KJ5�Ji0H:107&k�36YK7aen�Î��;K78507E`�Oq1078J6`:7ap �ht\¡<BCdIJY>*¼DZD�B\uÅ*Kt\} hn�<3�ij.050/EH:;KJ5
���Í7aYKJ50�QlH:J ���Ç;Ki+3650S�J50Ybe�;Ki ^��;bQG3vS0;bQgHZ`:;h�4.<H:;KJ5{[(;bH:1	/8JpvuR36/aHlQZ.<u0uÍJ6`ZHÇ/8J5nH:36;K5078S
;K5�H:107];b5nH:7E`Zd636Y �  � , �@�Î*

�GJ6H:7�H:143CH�B4;Ki�H:107�ij.050/aH:;KJ5 � � �� @	� ;bQ(;b5nHZ78�6`23C�4YK7�J6`(Q���.43C`:7y;K5IH:78�6`23C�4Yb7�HZ10785 ^��;bQ
3	ij.050/aH:;bJ5L*��GJ¨[�7adI7a`�BcijJ6`U365 3C`Z�4;hHZ`23C`Ze�ij.050/aHZ;KJ5 ;bHZQ]VRJ.<`:;K7a`yHZ`23650QZijJ6`Zp ;bQ]/8J6`Z`Z78/aH:Yhe

S07 145078S�J50Ybe�36QU3	S0;bQgHZ`:;h�4.<H:;KJ5 [(;bH:1�/8JpvuR36/aH]QZ.<u0uÍJ6`ZH8B�;�*W7C*f36QU3{/8J5IH:;K5n.0J.0QUYK;b507�3C`
ij.050/aH:;bJ5436Y]J5$H:107 Q�uR36/87cb � )4d ( Ji�36YKY�;K581450;bHZ78Ybe�S0;��N7a`:785IH:;w3C�4Yb7 ij.050/aH:;bJ50Q{J5$H:107
;K5IH:7a`ZdC36Y d � )  r� , r� ( B�7850S0J\[&78S�[(;bH:1 HZ107	H:J6uÍJYbJ�6e�JiG.050;KijJ6`:p /8J5ndI7E`:�7850/87�J5
/8JpvuR36/aH(QZ.<�4QZ7EH:QÇJi d B4JiPij.050/aHZ;KJ50QlH:J�7EH:107a`�[l;hH:1{36YbYÍH:1078;b`lS07a`:;hd63CH:;hdI78Q8*

Oq107�V-J.<`Z;K7a`cHZ`23650QZijJ6`:p	BCH:107a`:7aijJ6`:76B78QgH:3C�4YK;KQg1078Q�365�;bQZJp�J6`Zu410;bQZp��N7aH�[&78785 �� @	� 3650S
H:107yHZJ6uÍJYKJ�;b/�36YÍS0.436Yeb � )4d ( A JicH:107yQ�uR36/87>b � )Pd ( *

o&J50QZ7���.07a5nH:YheIB�H:107�QgHg`:J50�(S0.436YH:J6uNJYKJ�6elJiNb � )Pd (NA /�365y�N7�HZ`23650QguNJ6`ZH:78S�H:1<`:J.0�1
H:107v;b5ndI7E`:QZ7�VRJ.<`:;K7E`yHZ`:3650QZijJ6`:p H:J	H:107|QguR36/87 �� @	� *�Oq107vQ�HZ`:J50�{S0.436Y�H:J6uÍJYbJ�6e ;KQ�H:107
H:J6uÍJYbJ�6evJiL.050;bijJ6`:p /8J5IdI7a`:�7a50/87�J5��ÍJ.050S078S�QZ.<�4QZ7aHZQ&Jieb � )Pd ( *�O�107a5)b � )Pd (�A ;bQ
5�.0/aYK7�3C`2�ht¨��BÍuÅ* ~6s}n��BL/8Jpvu4Yb7aH:7 �ht\¡<BÍdIJY>*¼D�BNuÅ* m¡n�Ä3650S�3�� J5IH:78Y�QguR36/87 �ht¨��BÍu0`ZJ6uÅ*�sec0* c
3650S�s h<*Kt\}n��*+D_5	H:10;KQq[q3�ef[&7]J6�0H236;b5	J5 �� @	� 3�H:J6uNJYKJ�6e�[(;bH:1�H:107]QZ36p�7�u0`ZJ6uÍ7a`ZHZ;K78Q8*

� 7UQZ1436YbYP50J\['u0`ZJ¨dI7�H:107]QZ78/8J50S�uR3C`ZHGJi�H:107yH:1078J6`:78p	*(z�7aH � � � � �Í7�/8J5IdI7a`:�7a5nH
H:J��87a`ZJ�;b5 �� @	� *ÇO�10;bQÇp�7�3650QÇH:143CH � `� � � /8J5IdI7a`:�78Q�;b5fb � )Pd (�A *ÇOq107a`:78ijJ6`:7 � `� � � ;KQ�3
�ÍJ.050S078S�Qg.<�4QZ7aHGJi#b � )Pd ( A B0[(10;K/21{;bpvu4YK;b78QB�Át¨��B0H:1L*�sec0*dc0B4uÅ*WsI~6¡n�LH:143CHlHZ107]QZ.<u0uNJ6`ZH:Q
Ji�36YKY `� � 3C`:7y/8J5IH236;K5078S	;K5{3�/8JpvuR36/aH�QZ7EH � Ggd *

¡



O+3C9I7 �f[(;bH:1 � � r��3650S � G )  � , � ( *�Oq107a`:7aijJ6`:7 ) QZ7a7 �ht\¡<BÄdIJY�*¼D�B�H:1L*������GD �
3650S H:107�`:78p�3C`g9 36iwH:7E`Z[q3C`:S0QU[(10;K/21 `:78p�36;b5 HZ`:.07�;Ki&[&7�`Z7au4Yw36/87 ��� �ne H:107�J6uN785 QZ7aH
d:� )  r� , r� (<( BIHZ107a`:7�;KQq3�5n.0pU�Í7a`�� ��}�3650S�3Ui³36p�;bYbe|Ji�/aJ5nH:;b5�.0J.0Qqij.050/aHZ;KJ50Q	��
 ? �
QZ.0/21{H:143CH�H:107yQg.<u0uÍJ6`ZH:QlJi���
 ? � 3C`:7]/aJ5nH236;b5078S{;b5�H:107y;K5IH:7a`ZdC36Y )  � , � ( B

`� � ��3

���

� 
 ��
 ? � ) t\s (
) � 
 S07850J6H:7aQ�H:107����H:1 S07a`:;bdC3CH:;hdI76BÇ/8YK36QZQZ;K/836YGJ6`	;b5 H:107�QZ7850Qg7�Ji]S0;bQgHZ`:;h�4.<H:;KJ50Q ( 3650S
��
 ? � )�� ( /8J5ndI7E`:�78Ql.050;bijJ6`:p�Yhe�H:Jv�87E`:J�36Q�� ! 	 *

xGQZ;b50� HZ107 3C�NJ¨dI7{`Z7au0`:78QZ7a5nH23CHZ;KJ5 Ji `� � [�7�J6�0H236;K5�H:143CH `� � /aJ5ndI7a`Z�78Q�H:J �87a`:J
.050;KijJ6`:pvYbefJ5{7�36/21{Qg7aH+) �

) � , � � � b � )Pd ( � QZ.<u2 ��� 7 � ? ��� % !

! � 
 � )�� (�% �:�/, � � } , t , % % %], � �-, ) t c (

[l107E`:7 � ��}<*ÄD_50S07878SLBRijJ6`Ç7836/�1��

%�� � 
 ��
 ? � , ��� %N� % )  t ( 
 � �7 � ��
 ? � )�� ( !

! � 
 � )�� ( ! � %

� � � �7 � % ��
 ? � )�� (�%P! �$! } ,
36Q � ! 	 *

z�7aHÇ.0Q�H23C9I7]365Ie � Ö � ) � , r� ( *�O�10785�ijJ6`(7�36/21 
 � � HZ107yij.050/aHZ;KJ5
� #  ! 6 4 � 2 6 7 � � � � � , % � % � � , ) t¨~ (

�Í78YbJ50�Q(H:J ) � *�D_50S07878S
��
! 
! � 
 )76

4 � 2 6 7 � � � � � ( �� � % 
 % 
 6 � � � � � 2 � 7 � �  � % 
 % 
 6 � � � � � 2 � 7 �  6 7 � ��� 7 �  � � �
� % 
 % 
 6 7 � � � 7 �  � � � %

t\}



O�107q`:;b�1nHm143650SvQZ;bS07l;bQ��NJ.050S078SLB�ijJ6`m7�36/21 � � } , t , % % %W, ��B��ne|QgJp�7q/8J50QgH2365IH � 
C*�Oq1�.0Q
H23C9<;b50�

��� p�3�D
Ö �
  � � 
 ) tNh (

[&7]Qg787yH:143CH�H:107�ij.050/aH:;bJ50Q ) t¨~ ( �Í78YbJ50�|H:J ) � B4ijJ6`Ç7836/�1 
 ��� *
V4`:Jp

� � ) 
 ( � ) `� � ( ^ ) 
 ( ) t¨� (
3650S{.050;KijJ6`Zp /8J5IdI7a`:�7a50/87�Ji�`� � J5 ) � [&7y143\dI7

QZ.<u����� % � � ) 
 (�% 6 7 � � � � � � QZ.<u� � � % � `� � ,]6 4 � � 6 7 � � � � � � %  ! } ,
36Q � ! 	 B0[l1436;b/�1	p�7�3650QqH:143CH

� � � � � �  ! } %
O�10;bQ�u0`:J¨dI7aQ�r ® *ÄoqJ50S0;hH:;KJ5ft ® ;KQ�36YbQZJ�Q:3CH:;KQ 1478S��N78/�36.0QZ7q[&7q143�dI7&/�10JQg785 � Ö � ��*�Oq1n.0Q8B
H:107�QZ.<u0uÍJ6`gH:Q�Ji�HZ107 `� � Q�3C`:7�36YKQZJf/8J5IH236;b5078S ;b5 )  � Ö , � Ö ( 3650S �ne{H:107�k�36YK7aen�Î��;K78507E`g�
,�/21n[q3C`gH:�]H:1078J6`Z78p HZ107 � � QÇ3C`:7�JiP7ED�uÍJ50785IH:;K36Y�H�e�uN7 � Ö *

Oq107l/8J5IdI7a`:QZ7lJiNH:107�QZ78/8J50S�uR3C`ZHmJiNH:107�H:1078J6`:7ap ;bQm50J\[�HZ`:;bd�;w36Y>*cD_i � � � � Q:3CH:;bQ 1478Q
t ® 3650S�r ® H:107a5��ne 3Cu0u4Ybe�;K50��H:107�k�36Yb7ae���� ;b78507a`g��,�/�1I[q3C`ZHZ��H:107aJ6`:78p 36�I36;K5{[�7�J6�0H:36;K5

/8J5IdI7a`:�7850/87]Ji � ^� � � ;K53b � )Pd (�A *
���8� §4¦��Å¤
t*�xGQZ;K50��H:107�3C�ÍJ\dI7vpv7aH:10J�S�J507v/�365 QZ10J\[ 365 365436YKJ�J.0Qy/a`:;bHZ7a`:;KJ5�Ji&/8J5ndI7E`:�7850/87

ijJ6`l�NJ.050S078S�507aH:Q�;K5 �� @	� �4.<HÇ50J6H(ijJ6`Ç365�3C`g�4;bHZ`23C`gef507aH�*
r�*y�GJ6HZ7�HZ143CH�;bH�;KQ�50J6H�36Yh[q3\e�QGuÍJQZQZ;h�4YK7UH:JfJ6�0H236;b5 /8J5IdI7a`:�7a50/87|Ji�H:107UH�e�uN7��;hdI785�;K5

H:107U3C�NJ¨dI7]HZ1078J6`:78p{*qFG/aHZ.436YKYbeIB0H:J|u0`:J¨dI7yH:107�QZ78/aJ50S uR3C`gHGJiPH:107]HZ1078J6`:78p [�7�507878S078S

H:107]ijJYbYKJ\[l;b50��u0`ZJ6uÍ7a`ZH�e �

tt



z�7aH � �Í7�3�V4`:78/2107aH�QguR36/a7	3650S�YK7aH � � 3� � �Í7�3 QZ7���.07a50/87�;b5";hH:QUS0.436Y � 3 [(10;K/21
/8J5IdI7a`:�78Q�H:J	�87E`:J	;b5�H:107|QgHZ`:J50��S0.436Y�H:J6uÍJYbJ�6eI*UOq10785�H:107a`Z7|7ED<;KQgHZQ]365 J6uÍ785 QZ.<�4QZ7aH
) Ji � Qg.0/�1{HZ143CH

%���� 3� ,�� � %  ! } , .050;KijJ6`:p�Yhe	ijJ6` �	� ) % ) tNm (
FGQlpv785nHZ;KJ5078S{;b5 �Wr6}n��B4QZJp�7�/8J50/a`:7aHZ7����ÎQguR36/878QG143�dI7yH:10;bQ(u0`:J6uN7a`ZH�e	36YbH:10J.0�1{;hH

;KQ�50J6HyHg`:.07|;b5��78507E`236Y�*UD�Hy[&36QyQgH:3CH:78S HZ107a`:7�36Qy365�J6uN785 u0`ZJ6�4YK78p H:J�S078QZ/a`:;h�Í7�H:10JQZ7

VP�¯QguR36/a78Q|ijJ6`�[(10;K/21 ) tNm ( ;KQUHZ`:.07C*�Oq10;KQ�QZ;hH:.43CH:;KJ5 p�J6HZ;bdC3CH:78S .0Q�H:J ;K50/8Yb.0S07fHZ107�ij.0YbY
u0`:J�Ji¯*

s<*�FG5	36YhH:7a`:543CH:;hdI76B��4.<H�Yb78QZQq/8J50QgHZ`Z.0/aH:;bdI7Gu0`:J�JicJiÅH:107ÇH:107aJ6`:78p /�365f�Í7�ijJ.050S�;K5b�Wrr��Î*
D�Hl;bQ��R36QZ7aS�J5{3�HZ1078J6`:78p ��e��l36;b9IJ\d �¼r6sn��3650S�H:107y5�.0/aYK7�3C`:;hH�e�JicH:107];bp��N78S0S0;K50�

����� ! ����� , � � � 3 %

t¨r



� ª � ����¦����������
	 ���³£���¦¨¥v¤�+§R©���� �-¦�¥�����£+§ ����¦v¥\¦¨§F�+¤�� �R¦ � §0¥��U�C�+¤
O�107 �L��36S0;b/6B � � r , s , Y Y Y B��R3C9I7a`�jWQ�HZ`23650QZijJ6`Zp�3CH:;KJ5 � J5'H:107�.050;bH�Q���.43C`:7�� �
�¼} , t (�� �¼}<Bbt ( ;bQ�3�H�[&JC�ÎQgH:7au J6uÍ7E`23CH:;KJ5 � t ( Q���.0787a�87{H:107 t � t�Q���.43C`Z7	H:J 3 � � t�� �
`:78/aH:3650�YK7�3650S�r ( /8.<HlHZ107y`:78/EH23650�YK7y;K5IH:J � ) t � t�� � ( �Î`:7a/aH23650�YK7aQG3650S	u4;KYb7yH:107ap .<u
H:JvijJ6`Zp 3650J6HZ107a`�t � t]Q���.43C`:7 �

)�� , 4�(��  ! � )�� , 4�( � ) � �  =�, 4+; =� ( ) ijJ6` =� � � �
= ; t
� , = � } , Y Y Y �  t (�% ) t\¡ (

Oq107�;b5ndC3C`:;K365nH�pv7�36QZ.<`:7{JiGH:107 �L�¯36S0;K/{�R3C9I7a`�HZ`:3650QZijJ6`:p�3CH:;bJ5�;KQvHZ107�zc7a�N78QZ�.07
p�7�36QZ.<`Z7]J5{H:107y.050;bHÇQ ��.43C`:76*qOq107]u0`:J6�R3C�4;bYK;hH_e�S07850Qg;bH:;b78QA' )�� , 48( 7adIJYbdI7]36/8/8J6`:S0;b50�vH:J
H:107]V4`:J6�N7850;K.0Q��Îk�7a`Z`:J5	J6uÍ7a`23CHZJ6`+) �ht¨~�� �

)+' )�� , 4�( , ' ) � 7 = )�� , 4�(<(
� ' : �<;>=� , � 4  = ? , ) ijJ6` =� � 4 � = ; t� ,�=�� } , Y Y Y �  t (f, ) r6} (

O�107vVR`:J6�N7850;K.0Q_�¯k�7a`Z`ZJ5 3650S �yJ�J6u4p�365�J6uN7a`23CH:J6`:Q]3C`:7v.050;hH23C`Ze J5�H:107|�G;KYb�N7a`ZH]QguR36/87

@ @ � @ @2
	 @ @. JiRQ���.43C`:7q;b5nH:7a�6`23C�4YK7�S07850QZ;hH:;K78QÄJ\dI7a`�H:107(.050;hHÄQ���.43C`:7�3650S|1436QÄ/aJ.05nH23C�4Yhe
S078�78507a`:3CH:7 zc7E�Í78QZ�.07 Q�uÍ78/aHg`:.0p J5 H:107�.050;bH�/8;h`:/8Yb7�u4YK.0Q	HZ107 QZ;Kp|u4YK7�78;K�785IdC36YK.07�t

36QZQZJ�/8;w3CH:7aS�[(;bHZ1�H:107&7���.0;bYK;h�0`:;K.0p ) 36Q�;KQPHZ107&/�36QZ7&ijJ6`Ä36YKY��yJYbp�J�J6`:J\d�36.<HZJp�J6`Zu410;KQgp�Q ( *
Oq107+�L��36S0;b/��R3C9I7E`l36.<HZJp�J6`Zu410;KQgp � ;bQ&H:107�543CH:.<`236YÍ7ED�H:7850QZ;bJ5 �ÁtNmn�ÍJiÅH:107+�L�¯36S0;K/

�l785Ie<;�p�3Cu�J5	H:107�.050;bHl;K5IH:7a`ZdC36Y �¼}<BKt ( B<S078QZ/a`Z;b�Í7aS�;K5�HZ107yu0`:7ad�;KJ.0Q�QZ78/aHZ;KJ5L*
Oq107 �yJ�J6u4p�365$J6uÍ7E`23CH:J6`
� 1436Q 3"QguÍ78/EHZ`236Y]S07a/8JpvuÍJQg;bH:;bJ5$;K5IdIJYbd�;K50�� J6`:S4365

�4YKJ�/29�Q8BÇ[(10;K/21 [q36Q�J6�0H236;K5078S �ht\sn��.0QZ;b50��3"�78507E`236YK;b�878S�;bHZ7a`23CH:;hdI7�J6uN7a`23CH:J6`�p�7aHZ10J�S
�R36QZ78S�J5�QZ.<�ÍS<e�5436p�;K/8Q �

� � % �� Ö:Ö (�) � Ö:Ö %*; �3
� 1 =

� �3
9 1 Ö

t
� � % �� � ? 9 ( ) � � ? 9 %*; � 7 =3

9 1 Ö
% �� � ? 9 Ø = (�) � � ? 9 %
 , ) r�t (

t\s



O�107�dI78/aH:J6`ZQ % �� � ? 9 ( 3650S ) � � ? 9 % ijJ6`Zp 3| J6`:S4365	�R36QZ;bQ
) � � ? 9 % � � ����

���

t
� � ) � � ? 9 %*;�) � � ? 9 Ø = % )�=�� } , % % %E,��  t (
t
� � ) � � ? 9 % )�=�����( ) rr (

� % �� � ? 9 ( � ����
���

t
� � % �� � ? 9 ( ; % �� � ? 9 7 = ( )5=�� t , % % %@,���(
t
� � % �� � ? 9 ( )5=�� } ( ) r6s (
) � � ? 9 % �� � � ? 9 � � � � � � � � 9 9 � , ) rnc (
�3
� 1 Ö

�3
9 1 Ö

% �� � ? 9 ( ) � � ? 9 %^����% ) r~ (
��10;KYK7UH:107U��J�J6u4p�365�J6uÍ7a`23CHZJ6` � ;bQG.050;bH23C`ge{;K5�H:107��G;bYb�Í7E`ZHGQguR36/87�@ @ 3650S�H:1n.0Q

1436QlQguN78/aHZ`Z.0p J5	HZ107y.050;hHÇ/8;h`:/8YK7 % 
 %n� ty;K5�HZ107]/8Jpvu4Yb7EDfu4Yw36507CBRH:107�QguN78/aHZ`236Y�S078/8Jp��
uÍJQZ;hH:;KJ5 ) r�t ( ;K50/8Yb.0S078QyHZ107v5n.0p��N7a`:Q|t�� � � � t�[l10;b/�1 3C`:7|50J6Hy;K5 H:107|�G;bYb�N7a`ZHyQguR36/87
QguÍ7a/aHZ`:.0p{*mOq107GQguÍ78/EHZ`236YÍS078/aJpvuÍJQZ;hH:;KJ5 ) r�t ( 36YKQZJUQZ10J\[(QqHZ143CH&H:107�VR`:J6�N7850;K.0Q _�k�7a`Z`:J5
J6uÍ7a`:3CH:J6`U1436Q� J6`:S4365��Î�4YbJ�/:9 uR3C`ZHZQUS078Qgu4;bHZ7�H:107�i³36/aHUH:143CHU;hHU;KQUS0;K36�J5436YK;b��3C�4YK7�;b5 H:107

�G;KYh�Í7a`ZH+QguR36/876*�FGQPH:107&Yb78iwHÄ3650S�`:;K�1IH+u0`:;b50/8;buR36Y�dI7a/aH:J6`:Q�/8J5IH236;b5��7a507a`236YK;b�878S�ij.050/aH:;bJ50Q8B

H:107]Q�uÍ78/aHg`236YÅS078/8JpvuNJQZ;bH:;bJ5 ) r�t ( 1436Q(50Jvp�7�3650;b50�v;b5�H:107��G;KYh�Í7a`ZH(QguR36/87(@&@�*
D�H�[q36Q�QZ10J\[l5�;b5 �Át\sn��H:143CHPH:107�u0`:;K50/a;buR36Y�dI78/EH:J6`:Q � � ? 
�3650S �� � ? 
&3C`:7&YK;b507�3C`�ij.050/aHZ;KJ5��

36YKQÇJ\dI7a`ÇHZ107UQguR36/878QA@ @2 	 � . 3650S � 2 	 @ @. BR`:78QguN78/aH:;hdI78YbeI*lO�107E`:78ijJ6`:76BNJ.<`Çu4.<`ZuÍJQg7�;bQ
H:J�S07 14507�365	3Cu0u0`:J6u0`:;w3CHZ7�H:J6uNJYKJ�6e�J5fH:1078Qg7]QguR36/87aQ8*m� 7�QZ1436YbYL�;bdI7GH:107�/8J50QgHZ`:.0/EH:;KJ5
ijJ6` � 2 	 @&@. J50Yhe 
43|Qg;Kp�;bYw3C`(3C`:�.0p�785IH(3Cu0u4YK;b78Q(H:J @&@2 	 � .

� 7U[(;KYKYPQgH23C`ZH�iw`:Jp HZ107�pvJQgHG543CH:.<`236Y>BL;�*¼76*�HZ107�Q�HZ`:;K/EH�;K50S0.0/aH:;hdI7�YK;Kpv;bHÇH:J6uNJYKJ�6eIB

[l10;b/21{/8J;K50/a;KS078Q�[l;hH:1	J6H:107E`�BR3Cu0uR3C`:785IH:Ybe�QgHZ`:J50�7E`�B0H:7850QZJ6`(u0`:J�S0.0/aH(H:J6uÍJYbJ�;K78Qa*

z�7aHq.0Q&/8J50QZ;bS07a`qH:107GQguR36/87 � 	 @&@ ) ijJ6`qQZ;bpvu4YK;b/8;bH�e�[&7GJp�;hH�H:107GQg.<�4QZ/a`:;hu0H:Q � 3650S
4�( B<[(107a`:7�� ;KQqH:107]QguR36/a7]Ji+36YbYLuÍJYbe�50Jp�;w36YbQ  Ji 1450;bH:7�S078�6`:787 �

 � �3	 1 Ö�
 	 � 	 , ) reh (
t c



@ @. ;KQqH:107yQguR36/87]Ji+36YKYLQ���.43C`:7y;b5nHZ78�6`23C�4YK7yij.050/aH:;bJ50QlJ5	H:107�QguR36/87 � � �À} , t��Î*
z�7aH � � �Í7�H:107|QguR36/87�Ji&36YbY+uÍJYhe<50Jp�;K36YKQ�Ji�S078�6`Z787 � ��*|V-J6`]3  JimH:107|ijJ6`:p) reh (

�  � � � p�3�D
Ö  	  � % 
 	 % ) r� (

S07 145078Q�3 50J6`:p J5 � �L* O�10785 � ;KQ�S07E145078S 36Q|H:107{.050;KJ5�� � � � [(;bH:1 HZ107�QgHZ`:;b/aH
;K50S0.0/aHZ;bdI7]Yb;Kp�;hH&H:J6uÍJYbJ�6e �ht¨��B0QZ7a/6*Kt\sn��*

,�;Kpv;KYw3C`ZYbe � 	 @&@([&36Q&S07 145078S�;K5 �ht\sn�N36Q�H:107GQgHZ`Z;K/aH&;b50S0.0/aH:;hdI7GYK;Kpv;bH�JiÍHZ107GQguR36/878Q
� � 	 @&@G7850S0J\[&78S{[(;bH:1�H:107yHZJ6uÍJYKJ�6e��LB0�7a507a`23CH:78S���e�H:107�50J6`:p�Q

� �3	 1 = � 	 	 � 	 � � � p�3�D
Ö  	  � � � ����� % ) rem (

� 7]p�3\eIB�HZ107a`:78ijJ6`:7CBR[�`:;bHZ7yQge�pU�ÍJYK;b/�36YKYhe

� 	 @ @ � Yb;Kp�
	� ) � � 	 @ @ (*% ) r6¡ (
D�Hl;bQ(dI7a`gef7�36Qge�H:J|Qg787yH:143CH

) 
 � � � ( 	 @ @ � 
 � ) � � 	 @ @ (A% ) s} (
O�1n.0Q8B4[&7]143�dI7 [nTdLPO V JR[nK*\R[eT T� �

) YK;bp
�
	�
� � ( 	 @ @ � YK;Kp�
	� ) � � 	 @ @ (�, ) s<t (

3650SLBN36Qq[&7�[l;bYKYLQZ787��Í78YbJ¨[yBR36YKQZJ�H:J6uÍJYbJ�;K/�36YbYbeI*

D_iqi³36/aH�B+;hH][(;KYKY��N7�QZ10J¨[(5 H:143CHyH:107����ÎHZJ6uÍJYKJ�6e S07 145078S �ne�H:107vQZ78p�;b50J6`:p�Q ) rem (
;KQ�36YKQgJ0B�`:J.0�10Ybe�QguÍ7�3C9�;K50�0B<H:107�J50Yhe�543CH:.<`236YLYbJ�/�36YbYbe�/aJ5ndI7EDfHZ7850QZJ6`qu0`:J�S0.0/EH�HZJ6uÍJYKJ�6e
J5	H:107�QguR36/87�� � 	 @ @ ( *

Oq10;KQ([(;KYbYÍ�Í7�u0`:J¨dI7aS{;K5�H:1<`:787yQgH:7au4Q �
t ( � ;KQy3�/a`ZJQZQ��¯Qg78p�;K50J6`Zp H:J6uNJYKJ�6eIBL;>*W76*�H:107|HZ7850QZJ6`]u0`ZJ�S0.0/aH]QZ78p�;b50J6`:p ) rem ( ;bQ

3	/a`:JQgQ��¯50J6`:p �Wr�t���[l107a5 `Z78QgHZ`:;b/aH:78S HZJ	H:107�Xq365436/21 QguR36/87aQ�� � 3650S @�@C*�D_50S07878SLB�ijJ6`
 � � � B
� � @&@

t¨~



�  	 � � � � � �3	 1 = 
 	 � 	 	 � � � � � �3	 1 = � 	 	 ) 
 	 � ( � �� p�3�D
Ö  	  � � 
 	 � ����� � p�3�D

Ö  	  � % 
 	 % � � ������ �  � � � � � � �
r ( Oq107 ����H:J6uÍJYbJ�6e�;bQ+[&7�3C9I7a`�H:14365UH:107&u0`:Jn��78/aHZ;bdI7&H:J6uÍJYbJ�6e ) QZ10J6`ZH:Yhe�Í�ÎH:J6uNJYKJ�6e (

J5UH:107�H:7850QgJ6`�u0`:J�S0.0/aH � 	 @�@ ( ) QZ787��Át¨��BCQZ7a/6* cIsn�<ijJ6`+HZ107&S07 1450;bH:;bJ5 ( *PD_50S07878SLBI/8J50Qg;KS07a`
365{78Yb78p�785IH

�� � �3 4
1 = 

4
	 �

4 ) r6¡ (
JimH:107�QguR36/a7 � 	 @ @ ( 3650S Yb7aH����N7�HZ107|p�3�D<;Kp�36Y�S078�6`:7a7|Ji  4 ,�� � t , % % %W,�� *yOq10785
[&7]/8365	[(`Z;bH:7


4 � �3	 1 Ö 


� 4  
	 � 	 , � � t , % % % ,�� ) s} (

) QZJp�7 

� 4  
	 /�365	�N7y�87E`:J ( *

Oq107a`:78ijJ6`:7

�� � � �3 4
1 = 

4
	 �

4 � � � � �3 4
1 =
) �3	 1 Ö 


� 4  
	 � 	 ( 	 �

4 � �
� � �3	 1�� )

�3 4
1 = 


� 4  
	 �

4 ( 	 � 	 � � � p�3�D
Ö  	  � � �3 4

1 = 

� 4  
	 �

4 �����
� p�3�D
Ö  	  � �3 4

1 =
% 

� 4  
	 % � � 4 � ��� %

��7850J6H:7���e	� H:107U`:;K�1IH�143650S�QZ;bS07|;b5�H:107�3C�NJ¨dI7�;K507 ��.436YK;hH:;K7aQy3650S�YK7EH�
 Ö �Í7UH:107
;K50S07ED�[(10;K/21	`:7�36Yb;K�87aQ�H:107yp�3�D0;bp�.0p Ji���*�Oq10785

tNh



� � �3 4
1 =

% 

� 4  
	 � % � � 4 � ��� � �3 4

1 =
p�3�D
Ö  	  � % 


� 4  
	 % � � 4 � ���

� �3 4
1 =

� 
4 � � � � 4 � ��� %

O�107E`:78ijJ6`:76BR[&7�J6�0H236;K5�H:107];b507���.436Yb;bH�e

� �� � � � �3 4
1 =

� 
4 � � � � 4 � ��� , ) s<t (

[l10;b/21{S0J�78Q(50J6HlS07EuÍ7850S�J5�H:107yuR3C`ZHZ;K/8.0YK3C`(`:7Eu0`:78QZ785IH23CH:;bJ5{Ji ��c*mOq1�.0Q
� �� � � � � �� � �0? � , ) sIr (

[l107E`:7 �5Y�� �0? � S07850J6H:7aQ�H:107�Í�¯QZ7ap�;K50J6`:p /8J6`Z`:78Q�uÍJ50S0;K50��H:J�H:107�QZ78p�;b50J6`:p �5Y � � J5 �
3650S �ZY � � � *

s ( H:107 ����H:J6uÍJYbJ�6e�;KQ�QgHZ`ZJ50�7a`	H:14365 H:107��\��H:J6uÍJYbJ�6e ) QZ787&�ht¨��BWQZ7a/6* cIsn��ijJ6`�H:107
S07 1450;bHZ;KJ5 ( J5 � 	 @�@C*'OcJ�Qg787�HZ10;KQ�YK7EHf.0Q$10`ZQgH�50J6H:7�H:143CH�H:107�QguR36/87 � [(;bH:1�;hH:Q
H:J6uÍJYbJ�6e /�365 �N7�;bS0785nHZ;W1478S [(;bH:1�H:107	Q�uR36/873b Ö� )�� ( Ji(/8J5nHZ;K5n.0J.0Q�ij.050/aH:;bJ50Q�J5 �
[l;hH:1�/8JpvuR36/EHGQZ.<u0uÍJ6`gH �ht¨��B-uÅ*bt\sIr��ÎB4u0`:J\d<;KS07aS [�7�H23C9I7U36QÇH:107�YbJ�/�36YbYbe�/8JpvuR36/aHÇQguR36/87
H:107ÇQZ7EH���� � } � [(;bH:1|H:107lS0;bQZ/a`:7aHZ7lH:J6uÍJYbJ�6eI*PD_5�QZ.0/21f3]/�36QZ7CB<ij.050/aH:;bJ50Q�[l;hH:1�/8Jp|uR36/aH
QZ.<u0uÍJ6`gH�3C`:7 ��.0QgH�Qg7���.07850/a78QÇ[l;hH:1�3CHlp�JQgH 1450;hH:78Yhe	p�365Ie�50J5��¯�87a`ZJ�78YK78pv785nHZQG3650S{H:107
i³36p�;KYhe Ji�QZ78pv;K50J6`:p�Qv;KQ�107a`:7�u0`:7a/8;KQZ7aYbe H:107 Q:36pv7�36Q�H:143CHfijJ6` � S078Qg/a`:;b�N78S$3C�NJ¨dI7C*

,�;Kp�;bYw3C`:YheIB � 	 @&@l[l;hH:1�H:107 ���ÎHZJ6uÍJYKJ�6e|/�365��Í7�;bS0785nHZ;W1478Sf[l;hH:1,b Ö� )�� 
 @�@ ( [(10;K/21�;KQq3
QZ.<�4QguR36/87|JiÄHZ107�Q�uR36/87 b Ö )�� 
 @ @ ( Ji�36YbY+/8J5IH:;K5n.0J.0Q]ij.050/aHZ;KJ50Q�J5 � [l;hH:1�d636Yb.078Q�;K5
@&@ ) QZ787 �ht¨��B<uÅ* c0t¨r��ÅijJ6`(H:107�S07 1450;bH:;bJ5{JiPH:107�H:J6uNJYKJ�6e ( *

TG5 H:107|J6HZ107a`�143650SLB�b Ö� )�� 
 @&@ ( ;bQ�HZJ6uÍJYKJ�;b/�36YKYhe�;KQgJp�J6`Zu410;K/U[(;bH:1�b Ö� )�� ( ^		� @&@) ^ ��S07a50J6H:78Q�/8Jpvu4YK7EH:;KJ5 ( *Ä,�;b50/87yHZ107�HZJ6uÍJYKJ�6e�;K50S0.0/878S���e,b Ö )�� 
 @ @ ( J5Qb Ö� )�� 
 @ @ (
;KQq[&7�3C9I7a`(H:14365�HZ107 ���ÎHZJ6uÍJYKJ�6e�[�7yJ6�0H236;b5�H:143CH �

t¨�



 S��� �\�  !�	"5�����&%'�f��� � 	 @ @/
�/.0�	���N� �  S�J��� ���  !�	"#���$�&%'� *
Oq107a`:78ijJ6`:7�36iwH:7a`Ç/aJpvu4YK7aHZ;KJ5f[&7yJ6�0H:36;K5

� ^	 � @ @ G � ^	�� @ @ G � ^	 � @ @ %
�GJ¨[�7adI7a`�B4QZ;b50/87 � ;KQ(3|5n.0/8Yb7�3C`GQguR36/87�[&7]143�dI7-�ht¨��B<H:1L*�~6}<*Kt��

� ^	 � @ @ �� � ^	 � @ @ ) ss (
) �� S07850J6H:78QlHZJ6uÍJYKJ�;b/�36YÅ;KQZJpvJ6`Zu410;KQZp ( *�X&78/�36.0Qg7 � 	 @ @ ;bQÇ36Yh`:7�36S<e�/8Jpvu4YK7EH:7];b5	H:107
���ÎH:J6uNJYKJ�6e �Át\sn�L[&7]J6�0H236;b5�H:143CH �

 S��� ���  !�	"#���$�&%'�f��� � 	 @&@ ����
O���:
�R1��� .0
P S�  S��� � ����R  S���   !�	"5�����&%'��E

� ª � ��+© �0	 �
�0� � ¦ � � §4¦��Å¤
t*�� 7�143\dI7�/2143C`236/aH:7a`Z;K�878S H:107|543CHZ.<`236Y+`:;K��7aS �G;bYb�Í7E`ZH�QguR36/878QyJi�365436Ybe�H:;K/Uij.050/EH:;KJ50Q

36QZQZJ�/8;w3CH:7aS�[(;bH:1 H:107�u0`ZJ6H:J6H�e�uÍ7�Ji�S<e<5436pv;K/�36YmQge<QgHZ78p�Q8B�5436p�7aYbe�HZ107��(785Ie<;&3650S H:107

�R3C9I7a`�HZ`23650QZijJ6`Zp�3CH:;KJ50Qa*PD_5�HZ107�/836QZ7qJi4HZ107��(785Ie<;�BIp�3CuU[�7�/aJ50QgHZ`:.0/aHZ78S�3ÇH:;b�1nH�`:;b��78S

�G;KYh�Í7a`ZH(QguR36/87 �� @	� [l;hH:10;K5�H:107�QguR36/878QÇJi+365436Ybe�HZ;K/�ij.050/aH:;bJ50Q8BR[(10;K/21{�;hdI78Q�p�7�3650;K50��H:J
H:107lQg;Kpvu4Yb7�`:7aQZJ543650/87ÇQguN78/aHZ`Z.0p{*�� 7(143�dI7ÇQZ10J\[(5vH:143CH �� @	� ;K50107a`:;hH:QmHZ107l/a`:.0/a;w36Y4u0`:J6u<�
7a`ZH:;b78Q�Ji�QgHZ`:;b/aH�;K50S0.0/aHZ;bdI7�YK;bp�;bH:QlJimXq365436/21�QguR36/878QG[(;bH:10J.<HG�N78;K50��3�QgHZ`:;b/aH�;K50S0.0/aHZ;bdI7

YK;bp�;bH�;bHZQZ78YKi¯*PV-J6`�H:107m�R3C9I7E`+p�3Cu4QÅ[&7�/2143C`236/EH:7a`:;b�878S�H:107�HZJ6uÍJYKJ�6e�Ji�H:107mH:7a50QZJ6`Pu0`:J�S0.0/aH

[l10;b/21{�;bdI78Q�p�7�3650;b50�|H:J�H:107�p�.0YhH:;bu4Yb7G`:78QZJ543650/87]QguÍ78/EHZ`:.0p{*

r�* � 7�7@D<uÍ7a/aH|HZ143CH�HZ1078QZ7�`Z;K��78S"�G;KYb�N7a`ZH�QguR36/87fH:J6uNJYKJ�;K7aQ|3C`Z7�H�e�u4;b/�36Y&ijJ6`|/�1436J6HZ;K/
p�3Cu4Q8BÇ;biyH:107�7adIJYb.<H:;KJ5 Ji�365436Yhe�H:;b/�S07a50QZ;bH:;b78Q�;KQ�/8J50QZ;KS07E`:78SL* D�5 H:107�/�36QZ7�Jiy50J5��

365436Ybe�H:;K/GS07850Qg;bH:;b78Q�[�7yp�3�e�143�dI7GH:78QgH�ij.050/aH:;bJ5	QguR36/a78QlQ:3CHZ;KQZiwe�;K50��u0`:J6uÍ7a`gH:;K78Q�tE_ c�[l;hH:1
S0;��N7a`:785IHÇ7ED�H:7850QZ;bJ5	u0`:J6uN7a`ZH:;b78Q8*

tNm



¢�© ��� ��� ��������� � �8�Í¥¨¤
� 7�[&J.0YKS Yb;b9I7UH:J�7ED<u0`Z78QZQ]J.<`y�6`23CH:;hH:.0S07UH:J	kÄ`:Jij78QZQgJ6`:78QyD�*LkÄ`:;K�;b�;K5076BÅFU*ÅX&J10p{BÅ� *`y36S078YbYw3<B��|* `�.0QgH236ijQgJ5LBÇ3650S�FU*�� 7a`ZJ5 ijJ6`fp�365ne QgH:;Kp�.0YK3CH:;K50� S0;bQZ/8.0QZQg;KJ50Q�S0.<`:;K50�
H:107�u0`:7EuR3C`23CH:;KJ5�Ji�HZ10;KQ	uR3CuN7a`�* O�10;bQ	[&J6`Z9 `:78/a78;bdI78S�14543650/8;K36Y]QZ.<u0uNJ6`ZH�iw`:Jp H:107
��.<`:J6uN7�365�oqJpv;KQZQZ;bJ5��&,�km�(D�O�k�¡IremIryFlo�O(,�3650S�H:107�X&78Yb�;w365$`�J¨dI7a`Z50p�785IH�H:1<`:J.0�1
H:107yD_5IH:7a`:543CHZ;KJ5436YÅF�HgHZ`236/aH:;bJ5�k�JYb78Q8*

t\¡



��� � ��¦��8�P© ��¤
�ht��yk�*WFU*¼� *n��;b`236/�����O�� J@K�� \EK ZCT O@Y	��
����[��FX������ O]\���[��5K*\@YPT D0ijJ6`ZS|xG50;hdI7a`:QZ;hH_e�km`:78QgQ8B
z�J50S0J5 t\¡I~em<*�Wr��yFU*�X&J10p 3650S � * `�36S078YKYK3���KUJ<[ \�� OEX0Y����f[����! #"FO]\EX���J]Y2[��CQ$�fO T 
�[��CQ%��J@K ZCT OEX0Y
,�u0`:;b50�7a`Gz�78/aH�*Ä�GJ6H:78Q�J5	km1ne�QZ;K/8Q � �'& BNX&7a`:Yb;K5 t\¡ m¡<*�¼sn��D�* `�78Ybi³3650S�3650S2`�*�,�10;bYKJ\d$��O(� OEJR[nT K*)NO]Q,+-��� \EX7K.�!��Y�"/��T1032546���5O7��J��8��
9��K;:�OEJ]O(�5X7K7[nT
<	=>��[eX0K.����Y�FG/836S078p�;K/�kÄ`:78QZQ8BR�G7a[@?�J6`Z9 t\¡ hI��*�lce��D�* `�78YKi³3650S�3650S��U* ��;KYb785<9<;b5A�fO>� OEJ<[eT K*)NORQB+-��� \EX7K.�!��YC"/��T10ED-4BF Z"ZCT K \R[nX7K.�!��YG��
SB[nJ����!�5K*\F	�C[nT��Y@K Y�FG/�36S078pv;K/�km`:78QgQ8B-�G7E[@?�J6`Z9 t\¡ hec0*�W~��y��*n��36.<`:;b5H�fO(� OEJ<[nT5< K LPO>�I
���� \EX7K.�!�J<LK Z5[���Y@KM�!��Y [��CQONP�FKUX [eJ��,Q O Z JRO@Y O>�5X [eX0K.����Y	��

�'�RZ/��TR�RLeK*\R[nTS� J��!�NZY�k�JYK;bQZ1 ,�/8;b785IH:;W14/yk�.<�4YK;bQZ107a`:QaBR� 3C`ZQ:3\[ t\¡ h m<*�dhn�] 0*À�Îk�*RFG5IH:J;b507�T�0U� [eXV�W0���� ��YX0 ��Y ~6s�_�h¡ ) t\¡ h¡ ( 
 K7V K7QPO>� rr�eh�_<rr6¡}<*�W������*4VR`:7aS<`:;K/:9<Q,QfO Z/��JEX�Y,� [eXV�W0���� ��Y@K*\EY & r��N_<r6¡s ) t\¡I�~ ( *�dmn��TU*-� 78YbQZ1078;Kpv7a`6T�0P�b[nX��W0Z�9� ��YX0 �\[ ¡}IrN_�¡<tNh ) t\¡I�nc ( 
�K*V K7Q]0Ä¡<t¨�N_�¡Ir~�*�¼¡n��D�*4FG5nH:J50;bJ.�3650S�D�*4km`Z;K�J�;K5076�9� ��YEK*\R[ ¢ �W^ � c cIs�_ c"hec ) t\¡¡s ( *�ht\}n� `�*R�lJ�7au4QgH:J6` �`_9� X���O<LKEZa�!� O(�5X7K7[nT-�iO]\R[ �b��
8c���J@J]OETW[nX7K.�!��Y K��d<SK [P\EXS� ���C[��iK*\][nT
e ��Y@X O(�/Y�u0`:7au0`Z;K5IH�BRD_50QgHZ;bH:.<H:7�ijJ6`ÇFGS<dC3650/878S�,�H:.0S0;K78QaB-kÄ`:;K50/87EH:J5 t\¡ mI��*�htt���D�*4FG5nH:J50;bJ.�3650S�,N*-O+36Q:3C9�;Uf7�5Xg03T�0��9��[h�5X����icj��O(�iKUY@X0J � �-k cnr~N_ cn�nc ) t\¡¡s ( *�ht¨r���D�*4FG5nH:J50;bJ.�3650S�,N*-O+36Q:3C9�;STW0Z��� ��YX0lF�4P� [eXV�W0a`�785L* �mk �6s�_�¡ec ) t\¡¡s ( *�ht\sn��D�*4FG5nH:J50;bJ.�3650S�,N*-O+36Q:3C9�;U�9� ��Y@K*\R[ ¢ ��^mY s}s�_�sIr6¡ ) t\¡¡Ir ( *�ht ce��D�*Åo&J6`:50ij78YKSLB�,N*NV-Jp�;b5LBÍ3650Sn?�3<*�,�;K5436;o< J Lp� QnK*\d����O���J��U,�u0`:;b50�7a`g���m7a`:YK36�0BLX&7a`:Yb;K5
t\¡ mIr�*�ht¨~���FU*�zc36QZJ6H23]3650S���*���36/29I7Eeqcj�8[5��Y��U+ JR[P\EX [nT Y��a[��CQ�r6��K Y Om,�u0`:;K50�7E`g���m7a`:YK36�0B<X&7a`:Yb;K5
t\¡¡ec0*�htNhn���]*¼k�*\X&JI36QÅ3650S]�]* o�*\X&.0/:9��3��T�!�s�!�iK7[nTh<LKEZF[���Y@K.����Y���
jF	� [nT��X7K*\S+-��� \EX7K.�!��YL,�u0`:;b50�7a`g�
�m7a`:Yw36�0B4X&7a`ZYK;K5 t\¡ hec0*

r6}



�ht¨����V&*�Oc`:7adI7aQ �a�RZa��TR�RLnK*\][nTG"FO]\EX���J e Z5[ \]O@Y��b��K Y@X7J@K7VX� X7K.�!��Y [��CQ �-OEJ�� O T Y�FG/�36S078p�;b/
km`Z78QZQ8BR�G7a[@?�J6`Z9 t\¡ hI��*�htNmn� ��*4�lJ69�10YK;K5�F	��0 �b[nX��W0 e ��\I0J��J<[���YET10 �/^ tE_�s h ) t\¡ hec ( *�ht\¡n��zÄ*Í,�/21I[q3C`ZH:�G�P��O7��JEK*O/QPO@Y ��K Y@X7J@K7V>��X7K.�!��YmdIJY>*¼D�B¼DZD�B0�G7a`Zp�36505LB0k�3C`:;KQ�t\¡I~6}��_~�t*�Wr6}n�y 0*n��;K7a.0S0J50507q3650SUzm*C,�/21n[q3C`gH:�	F	�/�C[nT O@Y QPO T � f7��Y@X7KUX���X'+U�!� JEK*OEJ,� JRO(�-�"V T O � h<tE_-t\}<t) t\¡ecI¡ ( *�Wr�t����]*R,�/2143CHZHZ785GF �P��O7��J ����
Jc J7��Y]Y � Y*Z5[P\]OEY�FG505L*�Ji�� 3CHZ1L*�,�H:.0SL*Ä50J0* reh<B�km`:;b50/87aH:J5
xG50;bdI7E`:QZ;bH�e�km`Z78QZQ]t\¡I~6}<*�Wrr��]TU*WV&*ÄXq3650S<H:YKJ\[]B�D�*�FG5IH:J50;KJ.LB�3650S�)+*�,�.0/214365078/:9<; _9�:YI�!� O�� J��RZOEJ@X7K*O@Yb��
$X���O
+ J7� V@O(�FK��PY � � O J@J����%_ ZFOEJR[nX���J6��
�XV��OQ��O>� ��K � [@Z�u0`:7au0`:;b5nH]t\¡¡I~�*�Wr6sn����*WFU*4�Ç36;h9IJ¨d@"/��J���� O��)�� ��YX03NU�5K���0��8J(��Q � e O(� 0P+-���
	h0�F3�C[nT10 [ rrN_�sec ) t\¡I~em ( *�Wrnce��� *-k�JYbYK;b/8J6HZH3f7���eO(�5Xg0P�b[nX��W0 &�� c0t\s ) t\¡ mI~ ( 
�K7V K7Qp0 &-[ t cn�N_-tNhec ) t\¡ m h (�Wr~�����*4�l.078YbYK7J��� ��YX0ZQfO���0� OEX7XM0 [mk cI}I~N_ cI}I� ) t\¡ m h ( *�Wrehn�y 0*À�Îk�*���/:9<p�36505`Q O@Y �!�C[�� \@O@Y K�� Q ���C[��iK \R[nT Y���YEX O(�iY�km`ZJ�/6*�D�� D�5IH�* oqJ50�6`�*�J5
��3CH:1078p�3CHZ;K/�36Y(k�1Ie<QZ;b/8Q8Bl7aSL*'X ,�;bp�J5 O X [nT10 t\¡IrN_<r6}I��FGS436p �G;KYK�7E`�B�X&`Z;KQgH:JY
t\¡ m¡<*�Wr������*4�l.078YbYK7J�9�5V T10P�b[nX��W0Zf S3< e�� � t¨�~N_-t\¡s ) t\¡¡} ( *�Wremn���U*4� J6`:;�BRXG*R,�J0BR3650S�O�*-TGQZ7J� J7�RLnJROEY]Y>K�� ���5O7��JX0���� ��YX0 kak t¨reh h�_-t¨rems ) t\¡ m<t ( *�Wr6¡n��� *���J6`��47 T�0 e X [nXM0���� ��YX0 �'Y ¡s ) t\¡ mI~ ( *�¼s}n��k�* `y36Q�uR3C`:S T�0l� 
���� ��YX0jF�4S�b[nX��W0	�fO(�-0 �/[ z c"ms�_ c"mI~ ) t\¡¡Ir ( * �9� ��YX0� OEX7XM0 F��ka& t\s�_-t¨� ) t\¡¡Ir ( *�¼s<t����U*W�U*P��36QZ78�I3�[q3 3650So��*
�G`:;b7a�Í7n�9� ��YI0� OEX7XM0�F ��ka& tNm�_<rnc ) t\¡¡Ir ( *$f V K7Qp0 � � k
t\¡s�_<r6}<t ) t\¡¡s ( *�¼sIr����U*W�U*0��36Qg78�I3\[&3�3650S��'*Í,<3Cu410;h`��� ��YX0ZQfO���0�F �'k �ncI}<tE_<�ncnr6s ) t\¡¡Ir ( *�¼ssn��D�*LFG5nHZJ50;KJ.�3650S�X&;��G;w36J ����Ob��O(� OEJR[nT K*)NORQ e ZO]\EX7J<[nTZ�iO]\7�!�fZ/��Y@KUX7K.�!� ��
 < J*Lp�NQnK*\
F	��Xg������J*Z'�PK Y��/Yd��
 X���O�� � �a�nJ�� Y�u0`:7au0`Z;K5IHft\¡¡I~ 
 ����O��fO(� O J<[nT K*)�ORQ e ZO]\EX7J<[nT �iO �\7�!�fZ/��Y@KUX7K.�!�H��
�X���O F J(�-��TWQGc [nXo�b[]Z�u0`Z7au0`:;K5IH�t\¡¡I~�*

r�t



�¼sece���U*���.050ijJ6`ZS|3650S� 0*C,�/21n[q3C`gH:�  K�� OR[nJ,_ ZFOEJ<[eXg��J@Y��'� [eJ@Xaf f fL��;KYK7EeIBC�G7a[H?�J6`Z9vt\¡I��t*�¼sI~���FU*n3650Sv�'*n�(J6�Í7a`gH:QZJ5 �a�]Z/��TR�RLnK \R[nT "FO@\EXg�nJ e ZF[P\]O@Y�o�36pU�0`:;bS0�7(xG50;hdI7a`:QZ;hH�e�km`:78QgQ8B
oq36p��0`Z;KS0�7�t\¡I�6s<*�¼s hn���]*R�G;b`ZQZ/210ij78YKSBf��CQP[NL]0��b[nX��W0 � � ~�t\s ) t\¡ hI~ ( *�¼sI�����'*Í,�;h9IJ50;w3�k�1�� Oq1078QZ;KQ(xG50;bdI7a`ZQZ;bH�e�Ji�o&JYKJ6`236S0J0B4X&J.0YbS07a`]t\¡I�6}<*

rr


