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IjhZgZebabjh\Zgu bgkljmf_glZevgu_ ih]j_rghklb nZah\uo \boj_lhdh\uo baf_jbl_e_c m^_evghc we_dljbq_kdhc

ijh\h^bfhklb �MWI� mjZ\gh\_rb\Zxs_]h qZklhlgh]h ij_h[jZah\Zgby ijb ke_^ys_f b jZa\_jlu\Zxs_f kihkh[Zo

mjZ\gh\_rb\Zgby�IhdZaZgh� qlh bo hkgh\guf bklhqgbdhf y\ey_lky g_b^_glbqghklvnZah\uo oZjZdl_jbklbd dZgZeh\
ij_h[jZah\Zgby baf_jbl_evgh]h b hihjgh]h kb]gZeh\� MklZgh\e_gh� qlh k m\_ebq_gb_f qm\kl\bl_evghklb nZau j_�
amevlbjmxs_]h gZijy`_gby gZ \uoh^_ kbkl_fu ©\boj_lhdh\uc ij_h[jZah\Zl_ev �<LI� ² dhfi_gkZlhjª d MWI

\ebygb_ bgkljmf_glZevguo ih]j_rghkl_c gZ lhqghklv baf_j_gby mf_gvrZ_lky� Bkke_^h\ZgZ ^bgZfbq_kdZy ih]�

j_rghklv nZah\uo \boj_lhdh\uo baf_jbl_e_c MWI jZa\_jlu\Zxs_]h qZklhlgh]h ij_h[jZah\Zgby b hij_^_e_gu

lj_[h\Zgby d kdhjhklb baf_g_gby lhdZ \ha[m`^_gby <LI bkoh^y ba ij_^_evgh ^himklbfh]h agZq_gby ^Zgghc ih]�

j_rghklb�

$QDO\]HG DUH WKH LQVWUXPHQWDO HUURUV RI SKDVH HGG\ FXUUHQW PHDVXUHPHQW LQVWUXPHQWV RI VSHFLILF HOHFWULF FRQGXFWLYLW\ �6(&�

RI EDODQFLQJ IUHTXHQF\ FRQYHUVLRQ ZLWK WKH IROORZLQJ DQG GHSOR\LQJ EDODQFLQJ PHWKRG� ,W LV VKRZQ WKDW WKHLU PDLQ VRXUFH

LQ WKH QRQ�LGHQWLFDO QDWXUH RI SKDVH FKDUDFWHULVWLFV RI WKH FKDQQHOV RI PHDVXUHPHQW DQG UHIHUHQFH VLJQDO FRQYHUVLRQ� ,W LV

HVWDEOLVKHG WKDW WKH LQIOXHQFH RI LQVWUXPHQW HUURUV RQ PHDVXUHPHQW DFFXUDF\ LV UHGXFHG ZLWK LQFUHDVH RI WKH VHQVLWLYLW\ RI

WKH UHVXOWLQJ VWUHVV SKDVH DW WKH RXWSXW RI MHGG\ FXUUHQW FRQYHUWHU �('&� P FRPSHQVDWRUN V\VWHP WR 6(&� '\QDPLF HUURU

RI SKDVH HGG\ FXUUHQW PHDVXUHPHQW LQVWUXPHQWV IRU 6(& RI D GHSOR\LQJ IUHTXHQF\ FRQYHUVLRQ ZDV VWXGLHG DQG UHTXLUHPHQWV

WR WKH UDWH RI FKDQJH RI ('& H[FLWDWLRQ FXUUHQW DUH GHWHUPLQHG� SURFHHGLQJ IURP WKH OLPLW DGPLVVLEOH YDOXH RI WKLV HUURU�
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¹Ë�ËÓÒËä Ë�º °�ÈÒã	Óº°�Ò }ºÓ°�¯�}�ÒmÓ©ä ¹��Ëä�

�ºª�ºä�� ��º© �äËÓ	�Ò�	 ¹º�¯Ë�Óº°�	 ∆°��Ψ¯�
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º¯ÈÏºmÈÓÒ« ÒäË
� ¹Ë¯Ë� ÓÒäÒ ÏÓÈ�Ò�Ëã	ÓºË ¹¯Ë�
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¯º®}È �È}Ò² °Ò°�Ëä «mã«
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�Òä

�È°�º�Ó©ä �¯ÈmÓºmË�ÒmÈ
�Òä ¹¯Ëº¯ÈÏºmÈÓÒËä
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� �¯�� �¯��È� �º mãÒ�
«ÓÒ
 ÓÈ ¯ËÏ�ã	�È� ÒÏäË¯ËÓÒ« �w� ¹º�¯Ë�Óº°�	
∆°¯�ΨS

Ó
� ¹ºãÓº°�	
 ÈÓÈãº�Ò�ÓÈ ¹º�¯Ë�Óº°�Ò °�È�

ÒãÒÏÈ�ÒÒ ÁÈÏ© ∆°��Ψ¯� m ÁÈÏºm©² ÒÏäË¯Ò�Ëã«²
�¯ÈmÓºmË�ÒmÈ
�Ë�º ¹¯Ëº¯ÈÏºmÈÓÒ« °ãË�«�Ë�º
�Ë®°�mÒ« Ò �ã« ÓËË �È}ÎË °¹¯ÈmË�ãÒm© �¯ÈÁÒ}Ò�
¹¯Ë�°�ÈmãËÓÓ©Ë ÓÈ ¯Ò°� ��

sËº²º�Òäº º�äË�Ò�	� ��º ¹Ë¯Òº�Ò�Ë°}ÒË ÒÏ�
äËÓËÓÒ« �È°�º�© Ò ÁÈÏ© m²º�Óº�º ÓÈ¹¯«ÎËÓÒ«
ÁÈÏºÒÏäË¯Ò�Ëã« äº��� ¹¯ÒmË°�Ò } mºÏÓÒ}ÓºmËÓÒ

�ÒÓÈäÒ�Ë°}º® ¹º�¯Ë�Óº°�Ò� �¯Ò�ÒÓÈäÒ ¹º«mãËÓÒ«
�ÈÓÓº® ¹º�¯Ë�Óº°�Ò «mã«
�°« ÒÓË¯�ÒºÓÓº°�	 ÁÈ�
ÏºÒÏäË¯Ò�Ëã« Ò ÏÈ�Ë¯Î}È °¯ÈÈ�©mÈÓÒ« Ó�ã	�º¯�
�ÈÓÈ� {°ãË�°�mÒË ª�º�º ÏÈ¹�°}È
�Ò® Òä¹�ã	° ÓÈ
m©²º�Ë Ó�ã	�º¯�ÈÓÈ ��Ë� ÏÈ¹ÈÏ�©mÈ�	 ÓÈ m¯Ëä«

∆WÏσ º�Óº°Ò�Ëã	Óº äºäËÓ�È� }º��È ÁÈÏÈ ÓÈ¹¯«ÎË�

ÓÒ« 8S
⋅

¯ÈmÓÈ ÓºäÒÓÈã	Óºä� ÏÓÈ�ËÓÒ
� p°ãÒ ∆WÏ
äËÓ	�Ë ¹Ë¯Òº�È }ºãËÈÓÒ® ÓÈ¹¯«ÎËÓÒ« �z � �º

�ÒÓÈäÒ�Ë°}È« ¹º�¯Ë�Óº°�	 δ�σ ¯ÈmÓÈ º�Óº°Ò�Ëã	�
Óºä� ÒÏäËÓËÓÒ
 ÏÓÈ�ËÓÒ® °º°Ë�ÓÒ² ¹Ë¯Òº�ºm� }º�
�º¯ºË º¹¯Ë�Ëã«Ë�°« °}º¯º°�	
 ÒÏäËÓËÓÒ« ¹Ë¯Òº�È
ª�º�º ÓÈ¹¯«ÎËÓÒ«

δ
�
σ = δ7 = ∆7

7
= 9

7
�

���

��Ë ∆7 Û È°ºã
�ÓºË ÏÓÈ�ËÓÒË ¯ÈÏÓº°�Ò °º°Ë�ÓÒ²
¹Ë¯Òº�ºm ÓÈ¹¯«ÎËÓÒ« �z �

{ �ºä °ã��ÈË� Ë°ãÒ m¯Ëä« ÏÈ�Ë¯Î}Ò ÏÈ¹�°}È�

�Ë�º Òä¹�ã	°È ¹¯Ëm©�ÈË� ¹Ë¯Òº� }ºãËÈÓÒ® ÓÈ¹�
¯«ÎËÓÒ« �z � �º �ÒÓÈäÒ�Ë°}È« ¹º�¯Ë�Óº°�	 ÒÏ�
äË¯ËÓÒ« �w� ¯ÈmÓÈ

δ
�
σ =

9
7
∆WÏ
7

� ����

|ÓÈ ÓË ��Ë� ¹¯Ëm©�È�	 ¹¯Ë�Ëã	Óº �º¹�°�Ò�
äº�º ÏÓÈ�ËÓÒ«� Ë°ãÒ °}º¯º°�	 ÒÏäËÓËÓÒ« ¹Ë¯Òº�È
ÓÈ¹¯«ÎËÓÒ« �z  ��ºmãË�mº¯«Ë� °ãË��
�Ëä� �°�
ãºmÒ
�

9
7

≤
(δ

�
σ)

�º¹7PLQ

∆WÏ
� ����

��Ë �δ
�
σ�

�º¹ Û ¹¯Ë�Ëã	Óº �º¹�°�ÒäºË ÏÓÈ�ËÓÒË
�ÒÓÈäÒ�Ë°}º® ¹º�¯Ë�Óº°�Ò ÒÏäË¯ËÓÒ« �w�� 7PLQ

Û äÒÓÒäÈã	ÓºË ÏÓÈ�ËÓÒË ¹Ë¯Òº�È ÓÈ¹¯«ÎËÓÒ«
�z �

jÏ m©¯ÈÎËÓÒ® ��� Ò ���� °ãË��Ë�� ��º ¹º�¯Ë��

Óº°�	
 δ�σ äºÎÓº ¹¯ËÓË¯Ë�	 m �ºä °ã��ÈË� Ë°ãÒ
m©²º�ÓºË ÓÈ¹¯«ÎËÓÒË �z  «mã«Ë�°« }mÈÏÒ�È¯äº�
ÓÒ�Ë°}Òä Ò Ë�º °º°Ë�ÓÒË ¹Ë¯Òº�© ¹¯È}�Ò�Ë°}Ò ¯Èm�

Ó©� �È}� ¹¯Ò ∆W
Ï
� 7 �ÒÓÈäÒ�Ë°}È« ¹º�¯Ë�Óº°�	

ÓË ¹¯Ëm©�ÈË� ��� �� Ë°ãÒ º�Óº°Ò�Ëã	Ó©Ë ÒÏäËÓËÓÒ«
°º°Ë�ÓÒ² ¹Ë¯Òº�ºm ÓË ¹¯Ëm©�È
� ������ p°ãÒ ÎË

∆W
Ï
! 7� �º �}ÈÏÈÓÓ©Ë ÒÏäËÓËÓÒ« �ºãÎÓ© ©�	 Ë�Ë

äËÓ	�Ë� w�º m ÒÏmË°�Óº® °�Ë¹ËÓÒ º�¯ÈÓÒ�ÒmÈË� ©°�
�¯º�Ë®°�mÒË ¯È°°äÈ�¯ÒmÈËäº�º �°�¯º®°�mÈ� º°ºËÓ�
Óº ÓÈ ÓÒÏ}Ò² �È°�º�È² ÓÈ¹¯«ÎËÓÒ« �z  Ò ¹¯Ò
�Ò¯º}ºä �ÒÈ¹ÈÏºÓË ÒÏäË¯«Ëä©² ÏÓÈ�ËÓÒ® �w��

{©mº�©

�� kÓÈãÒÏ ÒÓ°�¯�äËÓ�Èã	Ó©² ¹º�¯Ë�Óº°�Ë® ÁÈÏº�
m©² mÒ²¯Ë�º}ºm©² ÒÏäË¯Ò�ËãË® �w� �¯ÈmÓºmË�
�ÒmÈ
�Ë�º �È°�º�Óº�º ¹¯Ëº¯ÈÏºmÈÓÒ« ¹º}ÈÏÈã�
��º ¹¯Ò °ãË�«�Ëä °¹º°ºË �¯ÈmÓºmË�ÒmÈÓÒ« º°�
ÓºmÓ©ä Ò°�º�ÓÒ}ºä ÒÓ°�¯�äËÓ�Èã	Óº® ¹º�¯Ë�Óº°�
�Ò ÒÏäË¯ËÓÒ« �w� «mã«Ë�°« ¹º�¯Ë�Óº°�	 °�ÈÒ�
ãÒÏÈ�ÒÒ ÁÈÏ© ¯ËÏ�ã	�Ò¯�
�Ë�º ÓÈ¹¯«ÎËÓÒ« ÓÈ
m©²º�Ë °Ò°�Ëä© ½{��Ü}ºä¹ËÓ°È�º¯�� { ÒÏäË¯Ò�
�Ëã«² �w� ° ¯ÈÏmË¯�©mÈ
�Òä °¹º°ººä �¯ÈmÓº�
mË�ÒmÈÓÒ« Ò°�º�ÓÒ}ºä ÒÓ°�¯�äËÓ�Èã	Óº® ¹º�¯Ë��
Óº°�Ò Ë°�	 ¹º�¯Ë�Óº°�	 ÁÒ}°È�ÒÒ äºäËÓ�È� }º��È
ÁÈÏÈ ª�º�º ÓÈ¹¯«ÎËÓÒ« ¯ÈmÓÈ ÓºäÒÓÈã	Óºä� ÏÓÈ�
�ËÓÒ
� |°ÓºmÓº® °º°�Èmã«
�Ë® �}ÈÏÈÓÓ©² ¹º��
¯Ë�Óº°�Ë® «mã«Ë�°« ÓËÒ�ËÓ�Ò�Óº°�	 ÁÈÏºm©² ²È�
¯È}�Ë¯Ò°�Ò} }ÈÓÈãºm ¹¯Ëº¯ÈÏºmÈÓÒ« ÒÏäË¯Ò�Ëã	�
Óº�º �¯ËÏ�ã	�Ò¯�
�ËË ÓÈ¹¯«ÎËÓÒË ÓÈ m©²º�Ë °Ò°�
�Ëä© ½{��Ü}ºä¹ËÓ°È�º¯� Ò º¹º¯Óº�º ÓÈ¹¯«ÎËÓÒ®�

�� �°�ÈÓºmãËÓº� ��º ª�Ò ¹º�¯Ë�Óº°�Ò ÏÈmÒ°«�
º� ¯ËÎÒäÈ }ºä¹ËÓ°È�ÒÒ º°�È�º�Óº�º ÓÈ¹¯«ÎËÓÒ«
{�� Ò �äËÓ	�È
�°« ° �mËãÒ�ËÓÒËä ��m°�mÒ�Ëã	�
Óº°�Ò ÁÈÏ© ¯ËÏ�ã	�Ò¯�
�Ë�º ÓÈ¹¯«ÎËÓÒ« ÓÈ m©�
²º�Ë °Ò°�Ëä© ½{���}ºä¹ËÓ°È�º¯� } �w��

�� sÈ º°ÓºmË Ò°°ãË�ºmÈÓÒ« �ÒÓÈäÒ�Ë°}º® ¹º��
¯Ë�Óº°�Ò ÁÈÏºm©² mÒ²¯Ë�º}ºm©² ÒÏäË¯Ò�ËãË®
�w� ¯ÈÏmË¯�©mÈ
�Ë�º �È°�º�Óº�º ¹¯Ëº¯ÈÏºmÈÓÒ«
º¹¯Ë�ËãËÓ© �¯ËºmÈÓÒ« } °}º¯º°�Ò ÒÏäËÓËÓÒ« �º}È
mºÏ�Î�ËÓÒ« {�� Ò°²º�« ÒÏ ¹¯Ë�Ëã	Óº �º¹�°�Ò�
äº�º ÏÓÈ�ËÓÒ« �ÈÓÓº® ¹º�¯Ë�Óº°�Ò�

°£³«¦µ£¯¨�½ ¢¦�¡«¬¯°¦¨� ¦ «£®�¥®±¶�¼·¦§ ¨¬«°®¬©º� ������� ��



�� sË¯ÈÏ¯��È
�Ò® }ºÓ�¯ºã	 Ò �ÒÈ�Óº°�Ò}È� v¹¯Èm� � {� {�

zã
Ëm� n� c� vº°ÓÒÓ� {� s� nÒãÒ¹ºm Ò �¯� �� �º� ¯Ë��

{� {� zã
ËmÈ� Û l� � lÈ�ÒÓº°�¯ºËÓÒË� ����� Û �� °�

�� iº¯ºÁËËm k� ��� zÈÏÈäÈÓºm �� �� wãË}�¯ºäÈ�ÓÒ�ÓÈ« �Ë�

ÁË}�º°}º¹Ò«� Û l�� lÈ�ÒÓº°�¯ºËÓÒË� ����� Û ��� °�

�� iº¯ºÁËËm k� ��� p¯�ºm c� p� nÒÏÒ�Ë°}ÒË º°Óºm© ªãË}�¯º�

äÈ�ÓÒ�Óº® °�¯�}��¯º°}º¹ÒÒ � |�m� ¯Ë�� c� �� tãËº¹¯º°�

Û sºmº°ÒÒ¯°}� sÈ�}È� vÒ� º���ÓÒË� ����� Û ��� °�

�� y�¯ÈmËã	 n� k�� vººãËm {� v� rË°}ºÓ�È}�Ó©Ë ÒÏäË¯ËÓÒ«
��Ëã	Óº�º °º¹¯º�ÒmãËÓÒ« äÈ�Ë¯ÒÈãºm ° ¹ºã��ËÓÒËä ¯Ë�

Ï�ã	�È�È m �ÒÁ¯ºmºä mÒ�Ë �� km�ºäË�¯Ò«� Û ����� Û

¢ �� Û v� ���Ü����

�� �º¯�ÒËÓ}º {� j�� c©È��} {� ��� �Ë�Ë¯}º k� Ð� {ãÒ«ÓÒË
ÏÈÏº¯È ÓÈ �º�Óº°�	 ÁÈÏºm©² mÒ²¯Ë�º}ºm©² ÒÏäË¯Ò�ËãË®

��Ëã	Óº® ªãË}�¯Ò�Ë°}º® ¹¯ºmº�Òäº°�Ò �� �Ë²Ó� ªãË}�¯º�

�ÒÓÈäÒ}È� Û ����� Û ¢ �� Û v� ��Ü����

�� |¯ÓÈ�°}Ò® �� �� km�ºäÈ�Ò�Ë°}ÒË ÒÏäË¯ËÓÒ« Ò ¹¯Òº¯©�

Û zÒËm� {Ò�È �}ºãÈ� ����� Û ��� °�

�� �º¯�ÒËÓ}º {� j�� c©È��} {� �� jÏäË¯Ò�Ëã	 }ºªÁÁÒ�ÒËÓ�
�È ÈÓÒÏº�¯º¹ÒÒ ��Ëã	Óº® ªãË}�¯Ò�Ë°}º® ¹¯ºmº�Òäº°�Ò ��

jÏäË¯Ò�Ëã	ÓÈ« �Ë²ÓÒ}È� Û ����� Û ¢ �� Û v� ��Ü���

�� k� °� ������ vvvc� lzj * ��5 ������ �°�¯º®°�mº �ã«

ÒÏäË¯ËÓÒ« ��Ëã	Óº�º °º¹¯º�ÒmãËÓÒ« ¹È¯ÈäÈ�ÓÒ�Ó©² Ò �Ò�

ÈäÈ�ÓÒ�Ó©² äÈ�Ë¯ÒÈãºm � n� k� y�¯ÈmËã	� {� v� vºº�

ãËm� Û |¹�ã� ��������� r
ã� ¢ ���

�� �È¯Ëm°}Ò² k� v�� iº¯ºÁËËm k� �� �¯Òº¯ �ã« ÒÏäË¯ËÓÒ«

��Ëã	Óº�º ªãË}�¯º°º¹¯º�ÒmãËÓÒ« ��ãË�¯ÈÁÒ�ºm©² äÈ�Ë¯Ò�

Èãºm �� iËÁË}�º°}º¹Ò«� Û ����� Û ¢ �� Û v� ���Ü

����

��� k� °� ������ vvvc� lzj� * ��5 ������ * �� 1 ������
�°�¯º®°�mº �ã« ÒÏäË¯ËÓÒ« ��Ëã	Óº�º °º¹¯º�ÒmãËÓÒ« ÓË�

äÈ�ÓÒ�Ó©² äÈ�Ë¯ÒÈãºm � k� Ð� �Ë�Ë¯}º� {� �� c©È��}�

Û |¹�ã� ��������� r
ã� ¢ ��

��� k� °� ������ vvvc� lzj� * ��1 ������ * �� 1 ������
�°�¯º®°�mº �ã« ÒÏäË¯ËÓÒ« ��Ëã	Óº® ªãË}�¯º¹¯ºmº�Óº°�Ò

ÓËäÈ�ÓÒ�Ó©² äÈ�Ë¯ÒÈãºm � k� Ð��Ë�Ë¯}º� {� �� c©È��}�

Û |¹�ã� ��������� r
ã� ¢ ���

Nba��f_o� bg�l bf� =� <� DZji_gdh G:G MdjZbgu�

Ev\h\

IhklmibeZ \ j_^Zdpbx

����������

¬®¡�«¦¥�°¬®¬ª  ¹¯°� ¨¦
®¦ ���§  ¯£®¬¯¯¦§¯¨¬§ ¨¬«²£®£«´¦¦ ¬

«£®�¥®±¶�¼·£ª± ¨¬«°®¬©¼   £¨�°£®¦«�±®¡£
¯°�«£° ¬¬¬ �®¦ª»¨¯¬�

 ÙÏÐ¾ÀÌÕË¾Ý ÈÌÊÍ¾ËÆÝ ®¦ª»¨¯¬ �Í¾ÎÐËÃÎ ¿ÎÆÐ¾ËÏÈÌÇ ÀÙÏÐ¾ÀÌÕËÌÇ ÈÌÊÍ¾ËÆÆ ,7( *URXS 3LH�

Ë¾ÅË¾ÕÃË¾ ÌÒÆÔÆ¾ÉÚËÙÊ ÌÎÁ¾ËÆÅ¾ÐÌÎÌÊ ÀÙÏÐ¾ÀÈÆ �«ÃÎ¾ÅÎÑÖ¾Ü×ÆÇ ÈÌËÐÎÌÉÚ Æ ÂÆ¾ÁËÌÏÐÆÈ¾�� ÈÌÐÌÎ¾Ý

ÍÎÌÇÂÃÐ À £È¾ÐÃÎÆË¿ÑÎÁÃ ÌÂËÌÀÎÃÊÃËËÌ Ï ���Ç  ÏÃÎÌÏÏÆÇÏÈÌÇ Ë¾ÑÕËÌ�ÐÃÓËÆÕÃÏÈÌÇ ÈÌËÒÃÎÃËÔÆÃÇ�

ÍÌÏÀÝ×ÃËËÌÇ ����ÉÃÐÆÜ ÏÌ ÂËÝ ÎÌÄÂÃËÆÝ ªÆÓ¾ÆÉ¾ «ÆÈÌÉ¾ÃÀÆÕ¾ ªÆÓÃÃÀ¾ x ÕÉÃË¾�ÈÌÎÎÃÏÍÌËÂÃËÐ¾

�« ¯¯¯®� ÀÙÂ¾Ü×ÃÁÌÏÝ ÑÕÃËÌÁÌ À Ì¿É¾ÏÐÆ ÒÆÅÆÕÃÏÈÆÓ ÊÃÐÌÂÌÀ ËÃÎ¾ÅÎÑÖ¾Ü×ÃÁÌ ÈÌËÐÎÌÉÝ� ÌÂËÌÁÌ

ÆÅ ÌÏËÌÀ¾ÐÃÉÃÇ ¾È¾ÂÃÊÆÕÃÏÈÌÇ Ë¾ÑÈÆ Ë¾ ±Î¾ÉÃ� ¿ÌÉÃÃ ÍÝÐÆÂÃÏÝÐÆ ÉÃÐ ÀÌÅÁÉ¾ÀÉÝÀÖÃÁÌ¦ËÏÐÆÐÑÐÒÆÅÆÈÆ

ÊÃÐ¾ÉÉÌÀ ±Î¾ÉÚÏÈÌÁÌ ÌÐÂÃÉÃËÆÝ ®ÌÏÏÆÇÏÈÌÇ ¾È¾ÂÃÊÆÆ Ë¾ÑÈ�

 ÙÏÐ¾ÀÈ¾ 127 85$/ ÏÌÏÐÌÆÐÏÝ �w� ÏÃËÐÝ¿ÎÝ ���� Á�� À ±Î¾ÉÚÏÈÌÊ ÍÌÉÆÐÃÓËÆÕÃÏÈÌÊ ¦ËÏÐÆÐÑÐÃ ÍÎÆ

ÍÌÂÂÃÎÄÈÃ ±Î¾ÉÚÏÈÌÁÌ ÌÐÂÃÉÃËÆÝ ®ÌÏÏÆÇÏÈÌÇ ¾È¾ÂÃÊÆÆ Ë¾ÑÈ� ®ÌÏÏÆÇÏÈÌÁÌ Ì¿×ÃÏÐÀ¾ ÍÌ ËÃÎ¾ÅÎÑÖ¾�

Ü×ÃÊÑ ÈÌËÐÎÌÉÜ Æ ÐÃÓËÆÕÃÏÈÌÇ ÂÆ¾ÁËÌÏÐÆÈÃ� Î¾ÀÆÐÃÉÚÏÐÀ¾ ¯ÀÃÎÂÉÌÀÏÈÌÇ Ì¿É¾ÏÐÆ� «¾ÔÆÌË¾ÉÚËÌÇ

¾ÏÏÌÔÆ¾ÔÆÆ ÈÌËÐÎÌÉÝ Æ ÏÀ¾ÎÈÆ� ¦ËÏÐÆÐÑÐ¾ Ê¾ÖÆËÌÀÃÂÃËÆÝ ±Î¬ ®�«� ¦ËÏÐÆÐÑÐ¾ ÒÆÅÆÈÆ ÊÃÐ¾ÉÉÌÀ ±Î¬

®�« Æ ÂÎ�

¨ÌÊÍ¾ËÆÝ ®¦ª»¨¯¬ ¿ÙÉ¾ ÀÙ¿Î¾Ë¾ ËÃ ÏÉÑÕ¾ÇËÌ x ÑÄÃ � ÁÌÂ¾ ÌË¾ ÆÅÀÃÏÐË¾ ÍÎÌÒÃÏÏÆÌË¾É¾Ê

ËÃÎ¾ÅÎÑÖ¾Ü×ÃÁÌ ÈÌËÐÎÌÉÝ Æ ÐÃÓËÆÕÃÏÈÌÇ ÂÆ¾ÁËÌÏÐÆÈÆ ÍÌ ÃÄÃÁÌÂËÌ ÍÎÌÀÌÂÆÊÌÇ À ªÌÏÈÀÃ ÀÙÏÐ¾ÀÈÃ

127 5866,$� ÈÌÐÌÎ¾Ý ÏÐ¾É¾ ÈÎÑÍËÃÇÖÆÊ À £ÀÎÌÍÃ ÏÌ¿ÙÐÆÃÊ� ÁÂÃ ÀÏÐÎÃÕ¾ÜÐÏÝ Î¾ÅÎ¾¿ÌÐÕÆÈÆ�

ÍÎÌÆÅÀÌÂÆÐÃÉÆ Æ ÍÌÏÐ¾À×ÆÈÆ ÏÎÃÂÏÐÀ ËÃÎ¾ÅÎÑÖ¾Ü×ÃÁÌ ÈÌËÐÎÌÉÝ Ï ÍÌÐÎÃ¿ÆÐÃÉÝÊÆ ÏÌ ÀÏÃÓ ÎÃÁÆÌËÌÀ

®ÌÏÏÆÆ Æ ÏÐÎ¾Ë ¯«¡ �À ���� ÁÌÂÑ ÀÙÏÐ¾ÀÈ¾ ÍÎÌÇÂÃÐ À ¯¨ �¬ÉÆÊÍÆÇÏÈÆÇ� Ï �� ÍÌ �� Ê¾Ý��
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