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l^ILV HaZ�S
h��YI`[aT�[aT`k Z\[_d#h?EGV^h9Tu[aH]T`d�EGV HaZ�I�k Z\V^k P#[a[aTWVCH]KGv hjTWKGT`k H]T`d=h9TuH?Z��5[]T`k Z\[Jd5h

hjR^T`k E��^T`d�cCvpI�R5[aTidCEekuI`HaT
h9P^k_l Hal^I`H Hal5T�hjTuKbT`k HaEbZ\VpdCZ T`h V5Z�H�hjTuT�I�Ha[_I`V^haI�k HaEbZ\V

k Z\V^h9Eeh9HaTuV H�[aT`h9P5KGH����(l5T=P^h9P^ILKnKbZ k�� EGV5F hjH][_ILH]TuF\v Eeh H]Z KbZ k���Z\V5Kbv�T��5E hjHaEbV5F []T`k Z�[_d5h��

��Z��(T � Tu[Wy7[aT`k Z\[_d#h H]l^ILH haI`HaEeh!� v	Hal5T hjTuKbT`k HaEbZ\V R#[aT`dCE kuILH]T
S�P^h9H c^T�KGZ k"� T`d T � TuV

�Yl5TuV�Hal5TWv�IL[]T(V5Z�H&R5[]T`hjTWVCHnEbV Hal#T(d#ILH_I`c^I\h9TYHaZ R5[aT�� TuVCH Hal5TWEG[nEGV hjTu[]HaEGZ�V#�%$ V5T&��Iiv

HaZ�k Z�R T'�YEbHalUR5l ILV HaZ\S�h Eeh(H]l5[aZ�P5F\l [_I`V5F\T�KGZ k"� EGV5F#y5I KGEbSUEGH]T`d(� Z\[]S Z��7R#[aT`dCE kuILH]T

KGZ k"�CEbV5F���)�T EGV*� T`hjH]EGF ILHaT/KGZ k"�USUZ dCT`h&� Z\[ [_I`V5F\Tih�I`V^d�dCT`h]k [aEbc T�V5T��;KGZ k"�USUZ dCTih

Hal^I`H F\[aTiILHaKbv EGV k [aT`I�hjT
k Z\V^k P#[a[aTWV^k v+�,)�TUT��5R5KbZ\[]T KbZ k�� EGV#F�hjH][_I`HaTuF�EGT`h EbV-� Z�K.� EGV5F

[_ILV#F\T y�� Tuv yCI`V^d []T`k Z�[_d�[]T`hjZ�P5[_k Tih(Hal^I`H�R^Tu[]SUEGH�Ha[JI\dCT�/ Z�0nhYc^TuH1�(TuTWV
k Z\V k P5[a[]TuV^k v

ILV^dUKGZ k"�UZ�� Tu[]l5T`I\d2�

3 TWv-�0Z\[_d#h�4�k Z�V^k P5[][aTuV^k v y [_ILV#F\T KbZ k�� EGV#F5yCKbZ k�� EGV#F F\[_I`VCP#KeIL[]EGH9v y R5l^ILV HaZ�S
h

k5

D�EbF\EGHJILKNM�O P5EGR5S TuVCHYX�Z�[aR^Z\[JILHaEbZ\V	wWo\o\q*�76�KbK?[aEbF\l H_h([]T`hjTu[8� T`d9�
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fYTuKeI`HaEbZ\V^I`KYd5I`H_ILc I\hjTih R TW[aSUEbH=Hal5TWEG[�P^hjTW[_h�H]Z3hjTuKbT`k H�h9TuH_h�Z �/HaP5R#KGT`h=Z � []TuKeI`HaEbZ\V^h

c^I�hjT`d Z\V I=R5[aTidCEekuI`HaT+���n[_I`V^haI�k HaEbZ\V
h9Tu[aE ILKGE0/`ILc#EGKGEbH9v�[]T`OQP#EG[aTih&Hal^I`H�hjP k l I�hjTuKbT`k HaTid

h9TuHYV5Z\H k_l^I`V5F\T�P5V HaEbK H][_I`V^haI�k HaEbZ\V�k Z\SUR5KbTuHaEbZ\V#���(l5T�EbSUR5KGTWS�T VCHJILH]EGZ\V Z���I h9TuKGTik H

V5Z�[aS
I`KGKbv [aTWKGEGTih Z�V
KGZ k"�CEbV5F�HaZ R#[aT`k KbP^dCT/k Z\V k P5[a[]TuV H P#R?d#ILHaTih � [aZ\S k_l^ILV5F�EGV5F Hal5T

��ILKbP5T�Z ��H]l5T hjTuH d P5[aEbV5F Hal5T�H][_ILV haI\k HaEGZ�V#�

1�Z h9H�KbZ k�� S
ILV^I`F\T`h IL[]T h9EGSUR5KbT�k Z�V32^E k H dCTuHaTik HaZ�[_h y c5KGZ k"� EGV5F I\kWk T`hah9T`hUHaZ

h9R Tik E � k []T`hjZ�P5[_k T`h=cCv3dCTWHaT`k H]EGV5F�k Z\V32 Eek H]EGV5FUKbZ k���[]T`O P5T`hjHJh � [aZ�S dCE 0 Tu[]TuV H=R5[aEbV�/

k EbR^ILK h��54 Z5y0Hal5T KGZ k"�CEbV5F�Z � h9R^T`k E � k�[]T`k Z�[_d5h HaZ3R5[aZ�HaT`k H Hal5TuS � [aZ\S k_l^ILV#F\T
Eeh

h9Ha[_I`EGF�lCH1� Z\[���IL[Jd9��6(P#HuynHaZ � TuTuR3IUR5[aTidCEekuI`HaT / hjTWKGT`k H]T`d�hjTWH � []Z\S k_l^ILV#F\EGV#F �YEGH]l�/

Z�P5H S
I`HaTu[]EeI`KGE7/WE V#F�H]l5TUh9TuH=[]T`OQP#EG[aTih�Hal^I`H EbV^hjTu[]HaEbZ\V^h�EbVCH]Z I�[]TuKeI`HaEbZ\V3V5Z\H haI`HaE h � v

Z�P5H_h9H_ILV dCEGV5F hjTWKGT`k H]EGZ�V R5[aT`d EekuI`HaT`h��	4 P^k_l�EbV^hjTu[]HaT`d�[aT`k Z�[_d5h0IL[]T�kuILKbKGT`d R5l^I`VCH]Z\S
h��

�

[aT�� TuVCH]EGV5F R5l^I`VCH]Z\S
h�[aT`O P5EG[]T`h KbZ k��#h Z�V�[]T`k Z\[Jd5h(Hal ILH dCZ V5Z�HYT��#EehjH�ILH Hal5T/HaEGS T

Z���Hal5T h9TuKGT`k HaEGZ�V#�

�(l5Tu[]T3IL[]T�S
I`VCv h9Z\KGP#HaEGZ�V^hUHaZ H]l5T�R5l^I`VCH]Z\S R5[]Z\c5KbTuS � �(l5TphjEbSUR5KbT Z�V5T`h

EbV-� Z�K.� T KbZ k�� EGV#F
I�h9P5R^Tu[_h9TuH�Z � Hal#T�hjTuKbT`k HaTid�hjTuH��Ut5Z\[�T�� ILSUR#KGT y^Z\V5T kuI`V�KbZ k��3I

HJILc5KbT(�Yl#TuV5T � Tu[0I�hjP5c hjTuHYZ��7H]l5T�H_ILc#KGT=E hYhjTuKbT`k HaTid9���(l5T�F\Z I`K&l I\hYc TWTuVUHaZ �^V^d
I

h9Z\KGP#HaEGZ�VUHal ILH(l I\h l#EGF\l k Z�V^k P5[][aTuV^k v�ILV^d�KbZ�� KGZ k"� Z�� Tu[al#T`I\d9� m?Z k�� EGV#F ILV TuVCH]EG[]T

HJILc5KbT�l I\hYKGZ�� Z�� Tu[]l5T`I�d�c#P5HYc^I\d k Z\V k P5[a[]TuV^k v �

�

[aT`d EekuI`HaT3KGZ k"�CEbV5F98 s;:�Eeh
I	k Z\SUR#KGTuH]T�hjZ�KGP5H]EGZ�V H]Z Hal#T�R5l ILV HaZ\S R#[aZ\c#KGTuS�y

c5P#H k Z\V*� TuVCH]EGZ�V^ILKnKbZ k�� S
ILV^I`F\Tu[Jh=<9m>1�h@? dCZ
V5Z�H�l ILV^dCKbT R5[aTidCEekuI`HaT KGZ k"�5h�� m>1�h

V5TWT`d H]Z�l^I � T�T�� k TuKGKbTuV H�R^Tu[1� Z\[aS�ILV^k T�I`V^d�R5[]T`dCE kuILH]T�KbZ k�� EGV5F
E h T��5R^TuV^h9E.� T ILV^d

dCEBA
k P5KGH���C V^d T�� KbZ k�� EGV#F5y%�YEGH]l Z\[ �YEbHal5Z�P5H Hal#T EbV^dCT�� y7l^I�h c TWTuV hjP5F�F\T`h9HaT`d EGV

8 wD:!� �(l5T KbZ k�� EGV5F�dCT`hak [aEGc^T`d�H]l5Tu[]T�k Z\R^T`d �YEbHal�R5l^I`VCH]Z\S
h �Yl5TuV3Hal5T R5[]T`dCE kuILH]T`h

EbV-� Z�K.� T`d �0Tu[aT�T`O P^ILKbEGH9v�R5[]T`dCE kuILH]T`h��

�

[aT`dCE kuILH]T`h=Hal^I`H h9R Tik E � v�[JILV5F�T`h Z � ��ILKbP5T`h

�0Tu[aT�V5Z�HYl^ILV^d KGT`d9�

���FE GH!I#�J���K5!�KMLN%�OQP�!�*,+-�SRT)&!	#�U=+-�VK

4 v#hjH]TuS f�R^Tu[1� Z\[]SUT`d�[JILV5F�T(KGZ k"� EGV5F7�YEbHal5EbV�EbH_h>6&/ Ha[]TuT�EGV^dCT��5EbV5F����(l5E h?Eehnk []T`dCEGH]T`d

H]Z M�h1�YIL[JILVAILV^d56(K I\h9F\TuV EbVW8YXZ: � fgTik TuV H�R^I`R^Tu[_h
8\[ y	]Z: l^I � T3dCT`h]k [aEbc^T`d�H]l5Eeh

T`I`[aKbEGTu[ �(Z�[�� ILV d l^I � T EGV Ha[aZ d P^k T`d EGSUR#[aZ�� TuS�T V H_h EbV c Z�HalAk Z\V k P5[a[]TuV^k v-ILV^d

KbZ k�� Z�� Tu[]l5T`I\d c v�hjl#Z �YEbV5F l#Z � S�P#KGHaEbF\[JILV P5KeI`[aEGH9v=KbZ k�� S Z dCT`h7kuI`VUc^T�T��5R5KbZ\EbHaT`d9�

$ P5[7�0Z\[��
c5P#EGKed#h(Z\V
Hal5TihjT�R^ILR^Tu[Jh��
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6(T`kuI`P^hjT0m>1�hNIL[aT0Z\[]F ILV#E7/uT`d hjZ�I�h H]Z=d TuHaT`k HNk Z\V32 Eek HJh Z�V5KGv=Z�V�hjR^T`k E�� k7V^ILS T`d

[aTihjZ\P#[_k T`h y�� TuvU[JILV5F�T`h�S�P^hjH0c T P5V5E OQP5TWKGvUV^I`SUT`d
hjZ�Hal ILH �Yl5TuV5T � TW[7�(T'�YEeh9l�HaZ

Z\R^Tu[JILH]TUZ\VpI []T`k Z\[Jd �YEbHal5EbV�H]l5T [_I`V5F\T y �(T




[]P5V EbVCH]Z+�UHal5T�KGZ k"��Z\V3Hal#T�[JILV5F�T

Hal ILH/k Z\V H_I`EGV^h(H]l5T�[aT`k Z�[_d9���(l#EehYkuI`V c^T dCZ\V5T�c vU[aTWF IL[JdCEGV#F EGV^dCT��
HaTu[]S
h%�YEGH]l5EGV

EGV dCT��#T`hUI\h dCT��^V#EGV5F	[_I`V5F\Tih�� �(l#T�EbV^dCT�� H]Tu[aS
h Hal#TuV c^T`k Z\SUT�H]l5T�SUT`I`V^h�HaZ

Eed TuVCH]E � v H]l5T�[_ILV#F\T`h��

�	��� ��%	)Q' KM%�� G9�VK %(U�)&O ��� !����	�@#�J

)3T
dCT`I`K �YEbHal H]l5[aTWT�[]T`hjZ�P5[_k Tih y7[_I`V5F\T y%� Tuv�I`V^d [aT`k Z�[_d9� ��Z�� Hal#T`hjT IL[]TUEedCTWV�/

HaE��^T`d?ynE � T+�by �Yl#TuHal5TW[�H]l5T`h9T
IL[]T�S
I`R5R^T`d�HaZ�k Z\SUSUZ�V�Z\[ hjTuR^I`[_I`HaTU[]T`hjZ�P5[_k T�Eed#h y

kuI`V3hjEGF�V5E � kuILV HaKbv�I 0 T`k H=H]l5T KbZ k�� EGV5F�R5[]Z\HaZ k Z\K yNk_l^ILV#F\EGV#FUHal5T H][_I�dCT / Z 0	c^TuH1�(TWTuV

k Z�V^k P5[][aTuV^k v�ILV^d�KbZ k�� EGV#F�Z�� Tu[]l5T`I�d9� )3T�H][aT`I`HYh9T � Tu[_I`K ILKGH]Tu[aV ILHaE � T`h � Z�[([aTihjZ\P#[_k T

S
I`R5R5EGV#F��

w��Y[JILV5F�T I\h I hjTWR^IL[JILHaT [aT`h9Z\P5[Jk T��

s-�Y[JILV5F�T ILV d � TWvUEedCTWVCH]E �^T`d�I\h I�k Z\SUS Z\V�[aT`h9Z\P5[Jk T��

q-�Y[JILV5F�T y�� Tuv ILV^d
[aT`k Z�[_dUEed TuVCH]E �^TidUI\h I k Z\S SUZ\V�[aT`h9Z\P5[Jk T+�

m?Z k�� EGV#F�Z�� Tu[]l5T`I�d dCT`k KbEGV5T`h�I\h
Hal5T�V P5S�c^Tu[�Z�� []T`hjZ�P5[_k Tih�EGV Hal5T�R#[aZ\H]Z k Z\K

dCT`k KGEGV#T`h�� C V HaTu[]T`hjH]EGV5F�KGv y?H]l5Eeh kuILVpc T�dCZ\V5T �YEGHal#Z\P5H KGZ h]h Z �/k Z�V^k P5[][aTuV k v �Yl5TuV

[_I`V5F\Tih7ILV^d � TWv5hnI`[aT(H][aT`I`HaT`d I\h7k Z\SUSUZ�V�[]T`hjZ�P5[_k T`h���$�V#KGv'�Yl5TuV [aT`k Z�[_d5hNIL[]TYI`KehjZ




k Z\SUSUZ�V5T`d����YEbHal [JILV5F�T`h ILV^d,� Tuv5h�Eeh k Z\V^k P5[a[]TuV^k v�KbZ hjHWy7c5P5H �YEGHal I�� P5[aH]l5Tu[

[aTidCP^k H]EGZ\V
EbV KbZ k�� EGV#F Z�� Tu[al#T`I\d9�

�	��� � � �-KM� !��N��)

)3T c TWF\EGV�EbV�h9T`k HaEbZ\V3s�c v�d T`hak []EGc5EbV5F�Hal5T KbZ k�� EGV5F �Yl5TuV�[JILV5F�T`h�IL[]T Ha[aTiILHaTid�I\h

hjTWR^IL[JILHaT&� []Z\S Z\Hal#Tu[7[aTihjZ\P#[_k T`h ILV^d EbV^dCTuR^TuV^d TuVCHNZ �2� Tuv'��ILKbP5T`h���C V h9T`k HaEbZ\V�q y��(T

EGV Ha[]Z dCP^k T7� TWv(��I`KGP5T`d [JILV5F�T`h y I`V^d�h9l5Z�� l5Z��	HaZ�KbZ k�� hjP k l [JILV5F�T`h y+�^[_h9H%�YEGH]l Hal5T

KGZ k"�=SUZ d T`h Z��^S�P5KGH]EGF\[JILV P5KeI`[aEbHjv0KGZ k"�CEbV5F5y�ILV d Hal5TuV'� EeIYV5T � KbZ k��/SUZ dCT`h���4 T`k HaEbZ\V

X d T`hak []EGc^T`h y�EGV H1�(Z hjH]TuR^h y=l5Z�� KGZ k"� Z�� Tu[al#T`I\d EehU[aTidCP^k T`d c v [aTidCP^k EbV5F	Hal5T

V P5S�c^Tu[ Z � [aT`h9Z\P5[Jk T`h y#ILV^d�l5TuV^k T/Hal5T VCP#S�c^Tu[�Z �NKbZ k��#h����(l#Eeh(h9T`k H]EGZ\V [aTuR5[]T`hjTWVCHJh

Hal#T�l5T`I`[aH�Z ��H]l5T�R ILR^Tu[
I`V^d�EbH_h S
ILEbV k Z\V Ha[aEbc5P5H]EGZ\V �M4 H_I`[aH]EGV5F,�YEGH]l Hal#T�V5T �

KGZ k"� SUZ d T`h Z �/Hal5T R5[aEbZ\[�h9T`k HaEbZ\Vny��(T h9l5Z�� l5Z�� HaZpk Z�SUR^Z hjT
H]l5TuS"H]Z3k [aT`I`HaT

I\d#dCEGH]EGZ\V ILK(KbZ k���S Z dCT`h�hjP^k_l3Hal^I`H V5Z k Z\V^k P5[a[]TuV^k v�E h�KGZ hjH'�Yl5TuVp[aT`h9Z\P5[Jk T`h I`[aT
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SUTW[aF\Tid9� C V Hal5E h&R5[]T`hjTuV H_I`HaEbZ\Vny��0TYk Z�V^hjE dCTu[NHal5T kWI\hjT7�Yl#Tu[aT0Hal5TY[]T`k Z\[Jd5hnEGV*� Z\K.� Tid

l^I � TYP5V#EeO P5T7� Tuv#h�� )3T k Z�V^k KGP dCT7�YEGH]lUI�dCE hak P^h]hjEbZ\V�EGV�hjTik HaEbZ\V��Cy+�Yl5Eek_l EGV k KGP^d T`h

I�dCT`h]k [aEbR5HaEbZ\VUZ���l5Z��;V5Z�V�/ P#V5EeO P5T'� Tuv#h SUEbF\l H(c^T�l^ILV^d KGT`d9�

� �����

���� �,� �	��
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f ILV5F�T�KbZ k�� EGV5F�E h�I�[aTihjHa[]Eek H]T`d � Z�[aS Z ��R#[aT`dCE kuILH]T
KGZ k"�CEbV5F�� 1�P5KGH]E./ F\[JILV P5KeI`[aEGH9v

KbZ k�� EGV5F <������ ?YEeh/I�H]T`k_l5V5EeO P5T EGV*� TuVCH]T`dUHaZ k Z�R T �YEGH]l3hjP^k_l3R5[aTuR#KeILV#V5T`d�R5[]T`d-/

E kuILH]T`hUcCv [aTuF IL[_d EGV5F Hal5T�R5[]T`dCE kuILH]T`h
I\hU[aT`h9Z\P5[Jk T �LF\[JILV P5KGTih���H]l^ILH
EbV^k KGP dCT�Z\[

R^I`[aH]EeILKbKGvUZ�� Tu[]KeI`R��YEGH]l Z�Hal5TW[Y[aT`h9Z\P5[Jk T�F\[_I`VCP#KGT`h 8 q :!��1��/m�KbZ k�� EGV#F kuI`V�c^T�P^hjT`d

� Z�[�[JILV5F�T�KbZ k�� EGV#F��

1��/m KbZ k�� EGV#F�T��#R5KGZ�EGHJh�KGZ k"��SUZ dCTih�EGV I\d5dCEbHaEbZ\V	HaZ Hal5T
T�� k KGP hjEGZ�V�Z�[aEbTuVCH]T`d

�

<9h9l^IL[]TZ? ILV^d���< T���k KGP hjE.� T ?�S Z dCT`h�� �(l#T`hjT I\d#dCEGH]EGZ\V ILK SUZ dCT`h IL[aT �CV#Z �YV I�h

�`EGV HaTuV HaEbZ\V ��SUZ dCT`h�� �(l5T R5P5[]R Z hjT3Z � ILV EbVCH]TuV HaEGZ�V	KGZ k"��E h H]Z EGV dCEekuI`HaT y�ILH
I

[]T`hjZ�P5[_k TYH]l^ILH k Z\V H_I`EGV^h&Z�Hal5TW[7[aT`h9Z\P5[Jk T`h y\Hal^I`H �^V5TW[&F�[_ILEbV5T`d KbZ k�� EGV5F/EehnR TW[aSUEbHaHaTid

I`H H]l5T3k Z�VCHJILEGV#T`d [aT`h9Z\P5[Jk T`h�� 6�V EGV HaTWVCH]EGZ\V KGZ k"� R5[]T � TuV H_h�ILV5Z�Hal5TW[ R#[aEGV k EGR^I`K

� []Z\S I\kWOQP5Eb[aEbV5F I�KbZ k�� �Yl5Eek_l3R TW[aSUEbH_hYEGH�HaZ I\kWk T`hah=H]l5T`hjT�Z\H]l5Tu[�[aTihjZ\P#[_k T`h=EbV I

k Z�V32^E k HaEbV5F �YIuv��YEbHal5Z�P5H&� P5[aH]l5Tu[YKbZ k�� EGV5F �

m?Z k"��SUZ dCTih � Z\[ 1��/m	IL[]T F\E � TuV�EbV �NILc5KbT
w���t5Z\[=T��^I`SUR5KGT y���� < C V HaTuV HaEbZ\V

T � k KGP^h9E.� TZ? k Z\V32 Eek HJh �YEGH]l

�

�

�

TuV ILc5KbT`h(I�kuk T`h]h(HaZ�k Z�VCHJILEGV#T`d�[aTihjZ\P#[_k T`h(EbV
hjl IL[aT

SUZ d T �YEGHal#Z\P5HUH]l5T�V5TuTid � Z\[ I\d5d EGHaEbZ\V^I`K=KGZ k"� EGV5F#ygE � T+�by(EGH EGSUR5KbEek E H]KGv3KGZ k"�5h < Z\[

k Z�� Tu[Jh ?�H]l5T�k Z�VCHJILEbV5T`d�[]T`hjZ�P5[_k T`h��!��� EbV^dCEekWILHaTih H]l^ILHUKbZ k�� EGV#F�EGV"� SUZ dCT
Eeh

Z kuk P5[a[]EGV5F Z�V�k Z\V H_ILEbV5T`d�[]T`hjZ�P5[_k T`h��#��� k Z\V 2^Eek HJh �YEbHal

�

HaZ c5KbZ k�� ILV

�

KbZ k���Z\V

H]l5T=KeI`[aF�Tu[�[aT`h9Z\P5[Jk T � [aZ�S EbSUR5KbEek E HaKbv

�

KGZ k"�CEbV5F�[aT`h9Z\P5[Jk T`h��Yl5Eek_lUI`[aT=KbZ k�� Tid �YEGHal

T��#R5KbEek EbH$� KbZ k��#h���4 EGS EGKeI`[aKbv y��

�

EbV^dCE kuILH]T`h H]l^ILHYKbZ k�� EGV5F EGV

�

SUZ dCT Eeh(Z kuk P5[a[]EGV5F

Z�V �^V5TW[�/ F\[_I`EGV5Tid�[]T`hjZ�P5[_k T`h��

E(�FE %&#'& � �N�.#'& �.#	$9G9!	#�J	��K

f ILV5F�T`h&Z��nI`HaH][aEGc#P5HaT7��ILKbP5T`hNkuILV c^T h9R Tik E �^Tid�EGV dCTuR^TuV^dCTWVCH]KGv=Z��?H]l5TYI�k HaP ILK���ILKbP5T`h

Z��NHal5T�I`HaH][aEGc#P5HaT=H]l^ILH�IL[]T=R5[aTihjTuV H ��4 P^k_l
I h9R Tik E � kWILHaEbZ\VUE h7V5Z\[]S
ILKbKGv�hjHJILH]Eek\y E!� T+�Gy

EbH�dCZ T`h=V5Z�H(��I`[av �YEGH]l3k l ILV5F�T`h=EGV�Hal#T�dCEeh9Ha[aEbc5P5H]EGZ\V�Z�� I`HaHa[]EGc5P#HaT ��ILKbP5T`h�� ) EGHal

EbV^dCTuR^TuV^d TuVCH [_I`V5F\Tih ynHal5TW[aT E hgV#ZUV5TuT`d � Z�[�ILV�EbV^dCT�� Z�V�Hal5T �^KbT+�=t5Z�[=T�� ILSUR5KbT y

EbV^dCTuR^TuV^d TuVCHY[JILV5F�T`h kuILV
c^T dCT��^V5Tid � EeI I ���#T`dUR^IL[]HaEbHaEGZ�V5EGV#F Z ��H]l5T'� TuvUh9R^I\k T+�
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�NILc5KbTUw�4��(l#T�KbZ k�� SUZ dCT�k Z�SUR^I`HaEGc#EGKGEbH9v S
ILH][aE � � Z�[�S�P5KbHaE./ F\[JILV P5KeI`[aEbHjv KGZ k"�CEbV5F

)�T c5[aEbTD2^vUH][aT`I`H�EbV^dCTuR^TuV dCTuV H�[JILV5F�T`h y^c5P5H=Z�P5[ R5[aEbS
IL[]vUR5P5[]R Z hjT E hgH]ZUdCTiILK

�YEGH]l�� Tuv�[_I`V5F\T`h���t5Z\[&���#T`d�EbV^dCTuR^TuV^d TuVCH0[_I`V5F\T`h y&1��/m�h9Z\K.� Tih Hal#T�k Z\V k P5[a[]TuV^k v

k Z�VCH][aZ\KnR#[aZ\c#KGTuS �%)3T kuILV P^hjT�TuEbHal5TW[YEGV HaTuV HaEbZ\VUKbZ k��#h(Z\[/k Z�� Tu[aEbV5F KbZ k��#h"< E!� T+� �

Z\[

�

KbZ k��#h ?0I`HYHal5T�[JILV5F�T KGT�� TuK!�#)3T I�hah9P5SUT=l5TW[aT�Hal^I`H � TWv5h0IL[aT�P5V#EeO P5T+�
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t5Z\[/hakuI`V^h y^Z\V#T V5TuTid5hgH]Z�KbZ k��
[JILV5F�T`hgH]ZUR5[]T � TuV H(R5l^I`VCH]Z\S
h��7�(l5T KGZ k"�5hYV5TuT`d T`d

S�P^hjHYc^T k Z�� Tu[aEbV5F KGZ k"�5h 8 � : y E � T+�by5KGZ k"�5h Hal^I`H=S
I � T�EbH=P5V5V5Tik T`hah]IL[]v�HaZ KGZ k"��k Z\V�/

H_I`EGV5Tid�[aTik Z\[Jd5h&h9EGV^k T �0T(l^I � T�V5Z �YIuv�Z �^T��5R5KbEek EbHaKbvYKGZ k"�CEbV5F�TiI\k_l�R^Z�HaTuV HaE ILK [aT`k Z�[_d

Z �0H]l5T [JILV5F�T+� ��TWV^k T y^h]kuILV^h V5TuT`d

�

KGZ k"�5hYZ\V�H]l5T [_I`V5F\T`h Hal^I`H=Hal5TWv H]Z\P^k_l#� 6�V

�

[_I`V5F\T=KbZ k�� EbSUR5KbEek EbHaK v�KGZ k"�5h�ILKbK^[aT`k Z�[_d5h�EGV�Hal5T/[_ILV#F\T+��M �#R5KGE k EGH

�

[]T`k Z\[Jd KbZ k��#h

IL[]T�V5Z\H V5TuT`d T`d9�

t5Z\[ I�h]kuILVpHal^I`H �YEGKGK�P5R d5I`HaT hjZ�SUT�[aT`k Z�[_d5h y7I�[JILV5F�T V#TuT`d5h�ILV

�

��� KGZ k"� y

�YEGH]l�Hal5T P#R?d#ILHaTid []T`k Z\[Jd5h �"KbZ k�� Tid9�'�(l5Eeh EGSUR5KbEek EbHaK v�KGZ k"�5h=I`KGK7[]T`k Z�[_d5h�Z��0Hal5T

[_I`V5F\T EGV

�

SUZ dCT y\c#P5H�R TW[aSUEbH_hnEGV^dCE �CE dCP^I`K5[aT`k Z\[_d#h Z��nH]l5TY[_I`V5F\T HaZ�c^T � KGZ k"� T`d9�

6�V P5R d5ILH]T hakWILV3kuI`V�I � Z\E d�ILKbKn[aT`k Z\[_d
KGZ k"�CEbV5F�cCv � KGZ k"�CEbV5F Hal5T [_I`V5F\T y ILH Hal5T

k Z hjHYZ � KGZ h9H k Z\V k P5[a[]TuV^k v �
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) l5TuV�S Z dCE � v EGV5F EGV^dCE �CE dCP^I`K&[]T`k Z\[Jd5h y2�(T�kuI`V�KbZ k�� EGV�Z\V#T�Z��YH1�(Z���Iuv5h��N1�I � /

EGS�P5S k Z�V^k P5[][aTuV k v Eeh�I\k_l5EbT � T`d�c v ��� KbZ k�� EGV5F3Hal#T [JILV5F�T�Hal^I`HUk Z\V H_ILEbV^h Hal5T

[aTik Z\[Jd c^TuEbV5F�SUZ dCE��^T`d�< P#R?d#ILHaTid?y EbV^hjTW[aHaTid Z�[Ud TuKGTuH]T`d ?Jy � Z\KbKGZ��(Tid c v � KbZ k��*/

EGV#F H]l5T [aTik Z\[Jd9��m?Z k�� EGV5F
Z�� Tu[]l5T`I\d�E h=[aT`dCP k T`d�E � �0T � KbZ k���H]l5T [_I`V5F\T y&l5TuV k T




k Z � TW[aEGV#F+�3k Z\V H_I`EGV5T`d	[aT`k Z\[_d#hUILV^d I � Z�EedCEbV5F�H]l5T�V#TuT`d HaZ3T��#R5KGE k EGH]KGv3KGZ k"�	Hal5T



��� � �

�������	�
�����
���

��


�������

�

$�R^Tu[JILH]EGZ\V f ILV5F�T m?Z k"� 3=Tuv
m?Z k"�

fgT`I�d�4 EGV5F�KGT V5Z�V5T 4

EbSUR5KbEek E H�C�4

��R d5ILH]T 4 EGV5F�KGT C � �

fgT`I�d�4 kuILV 4 V5Z\V5T [aT`O P5Eb[aT`d

��R d5ILH]T 4QkuILV 4 C � V5Z�V5T(� Z�[Y[aT`I�d

� � Z�[�P5R d5I`HaT

C V hjTu[]H C � �

D�TuKGTWHaT C � �

�NILc5KbTUs*4�m?Z k�� EGV#F�I`V^d�KGZ k"��SUZ dCTih�[aT`O P5Eb[aT`d �Yl5TuV3[_ILV#F\T`h�IL[]T�[]T`hjZ�P5[_k T`h�EGV dCT /

R^TuV^d TuVCH Z �#� TWv ��ILKbP5T`h��VC V�ILKGK kuI\h9T`h y E � R5[]EGZ�[ Z�R^Tu[_I`HaEGZ�V^h7Z � Hal5T Ha[JILV^h]I\k H]EGZ\V�l^I � T

KbZ k�� T`d I []T`hjZ�P5[_k T yCHal#T�[]T`hjP#KGHaEbV5F KGZ k"�US�P^hjH0l^I � T�I SUZ dCT=H]l^ILH/k Z�� Tu[_h�c^Z\Hal Hal5T

V5T�� KbZ k��UF�E.� TuV EGV
Hal5T�HJILc5KbT I`V^d H]l5T�R5[aEbZ\[YKbZ k��2�

[]T`k Z\[Jd EbH_h9TuK �8�7X�Z\V k P5[a[]TuV^k v E h&[aTidCP^k T`d �Yl5TuV�Hal#Eeh&E h d Z\V5T y l5Z��0T � Tu[uy I\h7Z\V5Kbv Z\V5T

SUZ d E �^Tu[0Eeh(V5Z��;R^Tu[]SUEGH]HaT`d �YEGH]l5EGV I [_I`V5F\T+�

4 EbV5F\KbT []T`k Z�[_d=[aT`I�d5hNkuILV�KGE � T �YEeh9T&c^T0Ha[aTiILHaTid EbV�H �0Z7�YIuv#h�4>1�I �5EbS�P5S k Z\V^k P#[�/

[]TuV^k vUE hYI\k_l5EGT�� T`d c v��

�

KbZ k�� EGV5F Hal5T�[JILV5F�T y � Z�KGKbZ �0T`d�c v

�

KbZ k�� EGV#F Hal5T�[aTik Z\[Jd9�

C � Z\V5T �CV5Z�� hYHal^I`H � KGZ k"�#h&�YEGKGKnV#Z\H c T hjTuHYZ�V�I [_I`V5F\T y^Hal#TuV
Z\V5T V5TuT`dCV�� HYR^Z h9H

I`V �

�

KbZ k�� Z�V�H]l5TY[_I`V5F\T/hjEbV^k TYEbH Z�V5KGv hjTu[8� T`h&H]Z�R#[aT � TuV H �,[_I`V5F\T KGZ k"�#h��%� TuV^k T y

H]l5Tu[aT�V5TuTid�c^T�V5Z�T��5H][_IUKGZ k"�CEbV5F
Z�� Tu[al5TiI\d � Z\[ H]l5Eeh ILR5R#[aZ I�k lpHaZ�h9EGV5F�KGT�[aT`k Z\[_d

[]T`I\d5h��&�(l#T�ILKbHaTu[]V^ILH]E.� T Eeh(HaZ�I`K.��Iiv#h(4�KbZ k���Hal5T/[_ILV#F\T�Hal^I`HYEGV^k KGP^dCTih Hal#T=[aT`k Z\[_d

c^TuEbV5F�[]T`I\d y^I � Z�EedCEbV5F H]l5T�V5TuT`d � Z�[�[]T`k Z\[JdUKGZ k"�5h��
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�(l5T ILc^Z�� T�E h I dCEG[]T`k H�I`R5R5KbEekuI`HaEGZ�VUZ � S�P#KGHaE / F�[_I`VCP5K IL[]EGH9v�KGZ k"�CEbV5F�� �(l5T=h9P5SUS
I`[av

HJILc5KbT �Yl5TuV�EbVCH]TuV HaEGZ�V�KbZ k��#h�I`[aT P^h9T`d � Z\[/[_ILV#F\T`h �Yl#TuV3ILV�EbV^dCE.� Eed P^ILKN[aT`k Z\[_d
Eeh

[]T`I\d
Z\[7�Y[aEbHaH]TuV
Eeh(F\E � TuV
EGV �NILc5KbT s*� �/hjEGV#F EGV HaTuV HaEbZ\VUKbZ k��#h � Z\[ [_I`V5F\T`hYR^Tu[aS EGH_h

SUZ�[aT�R^Z\H]TuVCH]EeI`K5k Z�V^k P5[][aTuV k v y`c5P5H ILKeh9Z=l^I�h&SUZ\[]T�KGZ k"��Z�� Tu[]l5T`I�d?yLH]l^ILV�d Z T`h&P^h9EGV5F

k Z�� Tu[]EGV5FpKGZ k"�5h�� 6=hUV5Z\H]T`d?y=l5Z��(T�� Tu[uy Hal5T3T��#Ha[_I	k Z hjH V5TuT`d Z\V5Kbv IL[]EehjT,�Yl5TuV

SUZ d E � v EGV5F d5ILHJI-�
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X�Z\V hjEed Tu[ ILV;KbEehjH Z � ILH]Ha[]EGc5P5H]T ��I`KGP5T`h�<��������� ���!"!#!$��% ?_y=Z�[_dCTW[aT`d hjP^k_l Hal^I`H&��%&'

��%#()� ���(l#Eeh KbEeh9H(d T��^V5T`h�dCE h+*9Z�EGV H(h9TuSUE / Z�R TWV�[JILV5F�T`h(<���%�����%#()��: �7M�I\k_lU[_I`V5F\T kuILVUc^T

Eed TuVCH]E �^Tid c v Hal5T �\I`KGP5T/Z �NEGHJh P5R#R TW[ ILHaH][aEbc5P5HaT �%�nZ KGZ k"� Hal5T=[JILV5F�TN<,��%-�.��%#()�@: y+�(T

S
I`R/��%#()��H]Z I�[]T`hjZ�P5[_k T Eed�ILV d�KGZ k"��EbH � 8YXZ: � <-0 Z\HaT H]l^ILH'�0TUk Z�P5Ked�I`Keh9Z�d T��^V5T

Z\P#[Y[_ILV#F\T`h I\h 81��%2����%#()�D?0I`V^d E dCTuV HaE � v H]l5TuS cCv3��%1���nZ � TuTWR�H]l5T�[_ILV#F\T`h dCEeh4*9Z\EbVCHWy

Z\V#T�TWV^dUS�P^h9H(c^T Z�R^TuV#� ?

3=Tuv [_I`V5F\Tih V5Z�[aS
I`KGKbv�[]T`OQP#EG[aT Hal5T
T��#Eeh9HaTuV^k TUZ � I`V EbV^dCT�� hjZ3Hal^I`H�H]l5T�KbEeh9H

Z �gILH]Ha[aEbc5P5H]T �\I`KGP5Tih�kWILV3c T�S
I`EGV H_ILEbV5T`d
EGV3hjZ�[aH�Z\[JdCTu[�� �(l#T�EbV^dCT��#T`d�I`HaH][aEGc#P5HaT

V^I`SUT ILV^d�H]l5T ILHaH][aEbc5P5HaT ��ILKGP#T S
IuvUc^T5*9Z�EGV HaKbvUP^hjTid HaZ V^ILSUT�H]l5T [JILV5F�T`h�h9Z
I\h

HaZ dCE hjHaEbV5F\P#Eehjl
KbE.� T �\I`KGP5Tih(Z �0dCE�0 Tu[aTuV HYI`HaH][aEGc#P5HaT`h��

) l5TuV
d EehjH]EGV5F�P5Eeh9l5EGV#F [_I`V5F\Tih � [aZ\S � Tuv#h�ILV^dU[aTik Z\[Jd5h y*�(T=V5TWT`d H1�0Z [aTihjZ\P#[_k T

Eed#h y`Z\V5T&� Z�[&H]l5T&� Tuv6��% ILV^d�Z\V5T&� Z�[&H]l5T([JILV5F�T"<,��%478������% :!��4 Z�SUTuHaEbSUT`h5Hal#T([aTihjZ\P#[_k T

Eed � Z\[�H]l5T � Tuv �\I`KGP5T/kuI`V�c^T=[]T`k Z\[Jd E dCTuV HaE��^Tu[�< [aE d ?NZ �NH]l5T�[]T`k Z�[_d�k Z\V H_I`EGV5EbV5F�Hal5T

ILH]Ha[]EGc5P5H]T7��ILKGP#T ILV^d�l#TuV^k T �Yl5Z h9T=[aE d Eeh&EbV Hal5TYEbV^dCT�� HaTu[]S ���(l5T7� Tuv ��I`KGP5TYEbH_hjTWK �

kuI`VUHal5TWV
dCTuV5Z�HaT=H]l5T [_ILV#F\T+��C V�Z�Hal5Tu[ kWI\hjTih yCZ�V5T=SUEbF\l H�ILH]H_I�k l���I`KGP5T�I`V^d�[JILV5F�T

H_I`F hYHaZ�Hal5T'� Tuv ��ILKbP5T+�&$ Hal5TW[YHaT`k_l5V5E OQP5Tih I`[aT ILKeh9Z�R^Z hahjEbc5KGT �

3=Tuv ��ILKbP5TY[_I`V5F\Tih(dCE�0?TW[ � [aZ�S ���#T`d [_ILV#F\T`h7EGV H]l^ILH�V5T�� ILH]Ha[]EGc5P5H]T7��ILKGP#T`h�kuILV

c^TYEGV^h9Tu[aH]T`d Z\[ Z\Ked I`HaH][aEGc#P5HaT7��ILKbP5T`h7d TuKGTuH]T`d?y�hjZ�Hal#TYKGZ k"�\I`c5KGTY[JILV5F�T`h�k l ILV5F�TYZ � TW[

HaEbSUT+� �(l5Eeh � TWTuR^h k Z\V^k P5[a[]TuV^k v
l5EbF\l�c^T`kuI`P^hjT�Hal5T [JILV5F�T`h�IL[]T�hjS
I`KGKNILV d�I�d5ILR5H

HaZ H]l5T � Tuv dCE hjHa[]EGc5P#HaEGZ�V#���(l5T=V#TuF I`HaE.� T/Eeh(Hal#T�I\d5d T`d
k Z\SUR#KGT��#EGH9v�Z � hjR5KbEGH]HaEGV#F Z\[

k Z�V^hjZ�KGEed#ILHaEbV5F�[_ILV#F\T`h��

��� E � ��)Q' �-K K �-*,+-�:9 %(#�O�U")&)&�.#�O �

�

Tu[]SUEeh]hjEGc#KGT/k Z\V^k P5[a[]TuV^k v �Yl5TuV [_I`V5F\T`h/IL[aT�d EehjH]EGV^k H&� [aZ\S [aT`k Z\[_d#h�I`V^d � Tuv#h

Eeh7EbV^dCEekWILHaTid EGV �&I`c5KGT/q-���(l5T/k Z�V^k P5[][aTuV^k v hjl#Z �YV�I\hah9P5SUT`h7H]l5T�P hjT Z �NI k Z\V*� TuV�/

HaEbZ\V^I`K m>1 yCI`V^d�P5V#EeO P5T � TWv5h��&fYT`k Z�[_d5h0IL[]T�KbZ k�� T`d � EeI=H]l5TuEG[ � Tuv ��ILKGP#T`h�� f�I`V5F\T`h
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V5TuTidCEGV5F � TWv�KbZ k��#hYI\h7�(TuKbK I\hY[_ILV#F\T KbZ k��#h��

6(TuKGZ���y �(T � P5[]Hal5TW[�EbSUR5[aZ�� T k Z�V^k P5[][aTuV^k v c v�EbVCH][aZ dCP k EGV5F�V5T � KbZ k�� SUZ dCT`h��

��Z��(T�� Tu[uy Hal#T KGZ k"�UZ�� Tu[]l5T`I\d hjHaEbKGKn[]TuS
ILEbV^h l#EGF\l �	C V�h9T`k H]EGZ\V X#y��(T�SUTu[]F\T=[JILV5F�T

ILV d � Tuv [aT`h9Z\P5[Jk T`h�I`V^d?y P^hjEbV5F V5T � KGZ k"�;SUZ dCT`h y�F ILEbV
S
I �5EbS
ILK � TWv [JILV5F�T

k Z�V^k P5[][aTuV^k v �YEbHal�KbZ k�� Z � TW[al5T`I�d�k Z�SUR^I`[_ILc#KGT �YEbHal,6=f�C9M	45r�3?M�m%� t5P5[aH]l5Tu[=[]T /

hjZ�P5[_k T k Z�SUSUZ�V5EGV5F�[]T`dCP^k T`hUk Z�V^k P5[][aTuV^k v c5P5H�hjHaEbKGK=F�E.� T`h�c TWHaHaTW[
k Z\V k P5[a[]TuV^k v

Hal ILV 6/f C9M	45r;C 1 I`V^d �YEbHal k Z\S R^IL[JILc5KbT=KGZ k"�UZ�� Tu[al#T`I\d9�

����� 	 ��
 L %�OQP � % &=�VK �D%�):9���!I#�J��@#"J G9!	#"J���K

�(l5T�R5[aZ�c5KGTWS �YEGHal3P^h9EGV5F
T��#Eeh9HaEGV#F KbZ k�� SUZ dCT`h � Z�[�[JILV5F�TUKGZ k"� EGV5F
Eeh=H]l^ILH�Hal#Tuv

dCZ V#Z\H
dCE hjH]EGV5F�P5Eeh9l �YEGH]l hjP3A�k EbTuVCH []T��^V5TWSUTuV H Hal#T�V^I`HaP5[]T�Z ��H]l5T�Z\R^Tu[JILHaEbZ\V^h

Hal ILH/IL[aT c^TuEGV5F�R^Tu[ � Z�[aSUTid?y5R^IL[]HaE k P5KeI`[aKbvUHal5Z hjT Hal^I`H=EGV*� Z\K � T=k_l^ILV#F\T`h �Yl#Eek_l�I`[aT

EGV dCEekuI`HaT`d�cCv ILV C � S Z dCTYKGZ k"�9����TW[aT&�0TYEGV Ha[]Z dCP^k T0Hal5[]TuTYKGZ k"��SUZ dCT`hnHaZ�[aTWR5KeI�k T

C � yCZ�V5T�SUZ dCT � Z\[YTiI\k_l � Z�[aS Z���SUZ dCE�� kuI`HaEGZ�VUZ\R^Tu[JILH]EGZ\V �

)�T F\P^I`[_d�I�[JILV5F�T �YEbHal�H]l5T(� Z�[aS Z �0EbVCH]TuVCH]EGZ�V KbZ k�� Hal^I`H=[aTD2 T`k H_h(H]l5T Z�R^Tu[�/

ILH]EGZ�V H]l^ILH l^I�hgZ kuk P5[a[]T`d��YEGHal#EGVUH]l5T�[_ILV#F\T+��C HYEeh l#TuKedUP5V HaEbKnk Z�SUSUEGH HaZ R5[]T � TuV H

hjP#c^hjT`O P5TuV H k Z\V 2^Eek H]EGV5F Z\R^Tu[JILHaEbZ\V^h EbV�H]l5TU[JILV5F�T+� ) l#EGKGT �(T �^V^d�EbH�V#T`k T`h]haIL[]v

� Z\[/EGV HaTuV HaEbZ\V
SUZ dCT`hYHaZ [aTD2^Tik H IUhjR^T`k E � k�SUZ dCE � v Z\R^Tu[_I`HaEbZ\Vny?EbH�E h=hjP A
k EbTuV H&� Z\[

Hal#T � Tuv KGZ k"��HaZ h9EGSUR#KGv EGV dCEekuI`HaT Hal^I`HYT�� k KGP^h9EGZ�V�E h V5TuTidCT`d � EeI ILV�� S Z dCT=KGZ k"�2�

)3T�KbZ h9T�V#ZUk Z�V^k P5[][aTuV k v�c v
dCZ�EGV5F�Hal#Eeh����(l P^h&�0T�l I � T�H]l5T � Z\KGKbZ��YEGV5F 4
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)N^ILV ��� KbZ k���EGV^d EekuI`HaT`h�Hal^I`H(Hal#T�[]T`k Z�[_d � Z�[aSUEbV5F�Hal5T

P5R#R TW[Yc Z�P5V^d�Z���I [_I`V5F\T Eeh(c^TuEGV#F P5R d5ILH]T`d9�

�

� � � � �
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N0ILV � ����KbZ k���EGV dCEekuI`HaT`h(H]l^ILHYH]l5T�[aT`k Z\[_d � Z\[aS EGV5F Hal5T

P5R#R TW[Yc Z�P5V^d�Z���I [_I`V5F\T Eeh(Hal#T�[]T`hjP#KGHYZ � ILV EGV^h9Tu[aH]EGZ�V#�
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$ R^Tu[_I`HaEbZ\V f ILV#F\T m?Z k�� 3=Tuv
m?Z k"� 0�T��5H�f�I`V5F\T m?Z k��

��R d5I`HaT C � �

C V^h9Tu[aH C�C V � C�C V < EbV^hjHJILV HD?

C9D;E �NV#T��5HY[JILV5F�T KbZ k�� T`d CjD

4 C �;E � V5T��#HY[_I`V5F\T�KGZ k"� T`d 4 Z\["4 C �

D�TWKGTuH]T CjD < EGV^h9H_ILV HD? � C9D

�NILc5KbT �-4 m?Z k"�CEbV5FU[aTiOQP5Eb[aT`d�� Z\[=P#R?d#ILHaTih ynI`V^d � Z\[=EbV^hjTW[aH/ILV^d3dCTuKbTuHaT�Z\R^Tu[JILH]EGZ\V h

H]l^ILH/kuILP hjT [JILV5F�T`hYHaZ k l^I`V5F\T y��Yl5TuV � Tuv �\I`KGP5Tid KGZ k"�#hYIL[aT�P^h9T`d�I`V^d [JILV5F�T`h IL[aT

dCE hjH]EGV^k H&� []Z\S � TWv5h��%�(l5T KGZ k"�CEbV5F T��#R5KGZ�EGH_h�V5T � KGZ k"�USUZ dCTih��&$ V^k T ILF ILEbVny E��NHal5T

[]T`hjZ�P5[_k T EehYI`KG[aTiI\dCv
KGZ k"� T`dUc vUHal5T�H][_ILV haI\k HaEGZ�Vny?H]l5T�V5T �;KbZ k��US�P^h9H k Z�� Tu[(c^Z\H]l

R5[]T � EGZ\P hYILV^d
V5T � KGZ k"�5h��

�

� ��� � �

�

� � T �"���+��� �

�

T 

N ILV �	� KbZ k��
EGV dCEekuI`HaT`h(H]l^ILH/Hal5T [JILV5F�T EedCTuV HaE��^T`dUc v

H]l5T�[aT`k Z\[_d � Z�[aSUEbV5F EbH_h(P5R5R^Tu[ c^Z\P5V d�k Z�VCHJILEGV h�I dCTWKGTuH]EGZ\V �

�(l5T`h9T�V5T � KGZ k"��S Z dCT`h�R^Tu[]SUEGH P^h�HaZ I � Z\Eed P hjEGV#F Hal5T�Z�� Tu[]KGv []T`hjH][aE k HaE � T

�

��� KGZ k"�UHaZ�F\P^I`[_d dCTuKGTWHaT�[_I`V5F\T`h��(m?Z k"� EGV5F � Z\[ P5R d5ILH]T y5EGV hjTu[]Huy^ILV d�dCTuKbTuHaT IL[aT

EbKGKGP hjHa[JILH]T`d�EGV �NILc5KbT �*��fgT`I�d
ILV^d hakuI`V�KGZ k"� EGV5F�dCZ V#Z\H/k l^I`V5F\T �

�(l5T=V#T � EbVCH]TuV HaEGZ�V SUZ dCT`h�c^Tul^I � T�KbE.� T Hal5T ��� SUZ dCT �YEGHal [aT`h9R Tik H(H]Z Z\H]l5Tu[

KbZ k�� S Z dCT`h�� ��Z��(T�� Tu[uy7H]l5TuEG[�k Z\SUR^I`HaEbc5EGKbEGHaEbT`h�ILSUZ�V5F3Hal5TuS�hjTuK � T`h�dCE 0 Tu[�h9Z I�h

H]Z � I\k EGKGEbH_I`HaT EGV k [aT`I�hjT`d3k Z�V^k P5[][aTuV^k v � Z\[ d vCV^I`SUEekWILKGKbv k l^I`V5F\EbV5F�[JILV5F�T`h�� �(l5TuEb[

k Z�SUR^I`HaEGc#EGKGEbHaEbT`h7IL[]T dCTihak []EGc^T`d�EbV �NILc#KGT

�

�

�(l5T
V5T � KGZ k"�3SUZ dCT
k Z�SUR^I`HaEGc#EGKGEbHaE T`h�R^Tu[]SUEGH�P^h H]Z�S
I �#EGS E7/ T Hal5T
k Z\V^k P#[�/

[]TuV^k vUH]l^ILH EehYR^Z h]hjEGc#KGT �YEbHal5EbV
Hal5T F\TuV5TW[_ILK9� [JILSUT��(Z\[8�UZ � � Tuv ��I`KGP5T`d
KGZ k"�5h"<9h9TuT

�NILc5KbT q ?"� C V	R^IL[]HaEek P5KeI`[uy��(T kuILV	V5Z�� P#R?d#ILHaT I�[aT`k Z\[_d �Yl5Z hjT � Tuv�F�P^IL[Jd5hUI

dCTWKGTuH]T�[JILV5F�T+�(< ) l5EGKbT�H]l5Eeh(E h(I h9S
ILKbK EbSUR5[]Z � TWS�TuV HWy �0T hjP5c^h9T`O P5TuV HaKGv P hjT=H]l5T`hjT

KbZ k��US Z dCT`h(EGV
SUZ�[aT�h9P5c^h9H_ILV HaE � T �YIuv#h��B? ) l^I`H7�(T�l^I � T dCZ\V#T�E h � TW[av hjHa[JILEbF\l H�/

� Z�[��YI`[_d9� )�T
S
I�dCT
Hal5T
EGV HaTWVCH]EGZ\V	KbZ k�� S Z dCT`h Z\R^Tu[JILH]EGZ\V-hjR^T`k E�� k�� �(l5TuV �(T

k Z�V^hjH][aP^k HaT`d
Hal5T KGZ k"�USUZ dCT k Z�SUR^ILH]EGc5EbKGEbHjv H_I`c5KGT HaZ dCEG[]T`k HaKbvUk Z\[a[]T`hjR^Z�V^d�HaZ�Hal5T

T�� k KbP^hjEbZ\V
I`V^d�k Z�SUR^I`HaEGc#EGKGEbH9v V5TuTidCT`dUcCv T`I\k_lUZ\R^Tu[JILH]EGZ\V �

$ V^k T3I`F ILEbVny �0T�V5TuT`d	HaZ	l^I`V^dCKGT�[JILV5F�T`hUI`KG[aTiI\dCv KGZ k"� T`d�c v Z�P5[UHa[JILV^h]I\k�/

H]EGZ\V �Yl#TuV�[JILV5F�T c Z�P5V^d5I`[aEbT`h=k_l^ILV5F�T+�"C ��H]l5T [JILV5F�T�<,�
%478�

���
%$()�

: ��I\h�R#[aT � EGZ�P^hjKbv

h]kuILV5V#T`d?y+�Yl5TuV H]l^ILH�[_I`V5F\TYE h7dCE �CE dCT`d�c v H]l5TYEGV hjTu[]HaEGZ�V Z � �
%

y\H]l5TY[_I`V5F\T <,�
%478�

���
%

:

S�P^hjH0[aTuS�ILEGV�hakuI`V�KGZ k"� T`dUI`V^d

�

��� E hYhjP3A�k EbTuVCH�� Z\[ Hal5E h���C �7H]l5Eeh([JILV5F�T F\P IL[_d#h
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m?Z k�� 1�Z d T C�4 C � C�C V C9D 4 4 C � �
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�

� � � � �

� �
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�

T � �

4 � �

4 C � �

�

�NILc5KbT

�

4��(l5T k Z\SUR ILHaEbc5EGKbEGH]EGT`hnZ � KGZ k"� SUZ dCT`h y EGV^k KbP^dCEbV5F V5Z�� H]l5T=V5T � EbVCH]TuV HaEGZ�V

KGZ k"�#h � Z\[ F\P^I`[_dCEbV5F
[_ILV#F\T`h�EGV,�Yl5Eek_l3I
k l^I`V5F\T�l^I�h Z kWk P5[a[]T`d9� �(l5T`h9TUI`[aT�SUZ\[]T

[aTihjHa[]Eek H]E.� T Hal^I`V C � < T��^k TuR5H � Z�["C �=? c5P5HYKbT`hah([]T`hjH][aEek HaE.� T Hal ILV�4 C � �

IUdCTWKGTuH]T y H]l5TuV�H]l5T V5T � k P5[][aTuV H [_ILV#F\T S�P^hjH/hjEbSUEGK IL[aKbv�F�P^IL[Jd�I
dCTWKGTuH]T(�YEbHal3I`V

�	� KGZ k"�9��t5Z�[ dCTuKGTWHaT`h yCE �NH]l5T�[_I`V5F\T <,��%-�.��%#()�@:?l^I�hgc^TuTuV h]kuILV5V#T`d?y5Hal#Eeh([_I`V5F\T l^I\h

V5Z��;c^TuTuV h]kuILV5V#T`d�������F\P IL[_d#h�I�dCTuKbTuHaT+� 6�V

�

��� KbZ k���EehYh9P3A
k EGTuV H � Z�[�H]l5Eeh��

� �S� � � ��� � � �V��� � � � �	� � � � �,

��� � 
 
5� ��� �;� �

�"�-� G9!	#"J���K9!I#'& � � ��K �@# 9 %(' ' %(#

$ P5[YF\Z ILKNEeh(H]ZUI�k l5EbT � T Hal5T�l5EbF\l5T`h9HYR^Z hah9EGc5KbT k Z�V^k P5[][aTuV k v �YEbHal
Hal#T�KbZ��(T`h9HYR Z h /

hjEbc5KGT�KGZ k"� EGV5F
Z�� Tu[al#T`I\d9��X�Z�V^k P5[][aTuV k v�Eeh�I\h]hjT`h]hjT`d c v3dCTuH]Tu[aSUEbV5EGV#F�l5Z�� S
I`VCv

Z\R^Tu[JILH]EGZ\V h I`[aT0R5[aT � TWVCH]T`d=P5V5V5T`k T`hah]IL[aEbKGv=c v�KGZ k"�5hnHal ILH�I`[aTYHaZ Z




l5T`I � v�l^ILV^d T`d��-�

m?Z k"� Z�� Tu[al#T`I\d�Eeh&SUTiI\hjP#[aT`d�cCv�Hal#TYVCP5S�c^Tu[nZ � KbZ k��#h&V5TuTidCT`d�c v�Hal5TYKbZ k�� EGV#F�R5[]Z�/

HaZ k Z\K!��)�T%�^[JhjHNdCE hak P hah?[_I`V5F\T0KGZ k"�CEbV5FYP^h9EGV5FYT��#Eeh9HaEbV5F 1��/m�KbZ k��#h yuH]l5TuV�EGV Ha[]Z dCP^k T

V5T �	KbZ k�� SUZ dCT`hnHaZ I\k_l5EbT � T�F\[aTiILHaTW[(k Z\V^k P#[a[aTWV^k v+����Tu[]T y`Hal5T7� Tuv'��ILKbP5TYEed TuVCH]E �^Tih

c^Z\H]l�EGHJhjTuK�� ILV^d
Hal5T�[JILV5F�T(� Z\[7�Yl#Eek_l EbHYEehYI`V P#R5R^Tu[�c^Z�P5V^d9�
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�(l5TYc^T`h9H7KGZ k"�CEbV5F R5[aZ�HaZ k Z�K � Z�[7[_I`V5F\T KGZ k"� EGV5F P^hjEbV5F=T��#Eeh9HaEbV5F"1��/m
KGZ k"��S Z dCT`hnEeh

6=f�C9MI4#r�3?M�m 8 [�: ��C H0dCZ T`h V#Z\HYd EehjH]EGV5F�P5Eeh9l�[JILV5F�T � [aZ�S � Tuv KbZ k�� S Z dCT`h��NP^hjP ILKGKbv

KGZ k"�#h �YEGH]lUSUZ dCTih �Yl5E k l IL[]T�H]l5T=KbT`I\h9H(P5R5R^Tu[0c^Z\P5V^d
Z � Hal5T/[_ILV#F\T�I`V^d�� Tuv KGZ k"�
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$�R^Tu[JILH]EGZ\V X�P#[a[aTWVCH 3=Tuv 0�T��5H 3=Tuv

fgT`I�d�4 EGV5F�KGT 4

��R d5ILH]T 4 EGV5F�KGT �

fgT`I�d�4 kuILV 4

��R d5ILH]T 4QkuILV �

C V hjTu[]H C � C � < EGV^h9H_ILV HD?

� E��7V5T��5H7� Tuv�Eeh(KbZ k�� Tid

�YEGH]l 4^yQ4 C � y �

D�TuKGTWHaT �W< EGV hjH_I`VCH ? �

�NILc5KbT [+4 m?Z k"�CEbV5F [aTiOQP5Eb[aT`d
EbV 6=f�C9MI4#r�3?M�m � Z\[ Hal5T �\I`[aEbZ\P^h	Z\R^Tu[_I`HaEbZ\V^h��

6=f�C9M	45r�3?M�m�EedCTWVCH]E �^T`h7[JILV5F�T`h�I`V^d�� Tuv#h(I\hYHal#T h]ILSUT [aTihjZ\P#[_k T ILV d P^h9T`h 1��/m

KbZ k��US Z dCT`h��

SUZ d T`h&Z\V H]l5T hjTWR^IL[JILHaT [aTihjZ\P#[_k T`h IL[aTYP hjT`d9�	4 Z\SUTuH]EGSUTWh?Hal#T hjHa[]Z\V5F�Tu[7KbZ k�� SUZ dCT

� Z�[YZ\V5T�Z\R^Tu[JILH]EGZ\V �YEGKbK c^T hjP A
k EbTuV H H]Z R5[aZ�HaT`k H ILF I`EGV^h9H�H]l5T�k Z�V32^E k H_h�Hal^I`H�S�P^hjH

c^T R#[aT`k KbP^dCT`d��YEbHal5Z�P5H=h9Ha[]TuV5F\H]l5TuV5EbV5F ILV5Z�Hal5Tu[ Z\R^Tu[JILH]EGZ\V�� h�KbZ k��US Z dCT+��t5Z\[ Hal5T

Z�R TW[_ILH]EGZ�V^h Hal^I`H'�(T IL[aT k Z�V^hjE dCTu[aEbV5F5yNHal5T 6=f�C9MI4#r�3?M�m�KbZ k�� H_I`c5KGT�Eeh=F\E � TuV�EGV

�NILc5KbTN[ < � Z\[YP5V5E OQP#T(� TWv5h@?"�

�(l5T � [_hjH'� Z\P5[ Z\R^Tu[JILHaEbZ\V^h h9EGSUR#KGv�P hjT�Hal5T
h9Ha[]Z\V5F�Tu[ � Tuv�KbZ k��3I�h�H]l5TU[_I`V5F\T

KbZ k��2��C V^h9Tu[aH�P^h9T`h H]l5T �0T`I � TW[#��� KbZ k��2�%�(l5E h E h h]ILH]Eeh � I�k HaZ�[av�EGV�R5[aT�� TuVCH]EGV5F [aTiI\d?y

P5R d5I`HaT�Z�[UdCTWKGTuH]TUZ � Hal#T EbV^hjTW[aHaTid []T`k Z�[_d h9EGV^k T ��� k Z\V32 Eek HJh �YEGHal

�

ILV^d�� �

4 EbV^k T���� E h k Z�SUR^I`HaEGc#KGT �YEGH]l���� y7EGV hjTu[]H_h�EbV � [aZ�VCH Z �/EGV^h9Tu[aHJh I`[aT
R^Tu[aSUEbHaH]T`d9�

t5Z\[/dCTuKbTuHaTih y Hal5T � V5T��#H7� Tuv�KGZ k"��R5[]T � TuV H_h�EGV^h9Tu[aHJh(EGV HaZ�I�dCTuKGTWHaT=[JILV5F�T+�

�(l5T
[aTihjP5KbH Z � � Z\K dCEGV#F�[_ILV#F\T ILV^d	[aT`k Z\[_d3EGV HaZ3I�hjEbV5F\KbTU[aTihjZ\P#[_k TUE h HaZ�R5[]T /

� TuV HYEGV hjTu[]H_h�EbV � [aZ�VCH/Z �0fYT`I\d�4 EGV5F�KGT I`V^d ��R d5I`HaT�4 EbV5F\KbT+� �(l5T �"KGZ k"��� Z\[ Hal5T

� Tuv�F\P IL[_d EGV5F�Hal5T dCTWKGTuH]T=[_I`V5F\T�R5[]T � TuV H_h H]l5T�[aT`I�dCEGV#F Z\[ P5R d5ILH]T�Z���Hal#Eeh([aTik Z\[Jd?y

T � TWV Hal5Z�P5F\l	H]l5T
[aT`k Z�[_d�S�Iiv3V5Z�H EGH_h9TuK ��c^T H]l5T hjP5c)*9Tik H Z���k Z�V32^E k HaEbV5F�Z�R TW[_I /

H]EGZ\V h�� C H ILK hjZ�R5[aT�� TuVCHJhYdCTuKbTuHaT`h�EGV�� [aZ�VCH Z � hjP^k_l
[aT`k Z�[_d5h�� <�4 TuT �&I`c5KGT q-�B? �(l P^h y

k Z�V^k P5[][aTuV k v�E hgEbSUR^T`dCT`d �Yl5Tu[]T�KGZ\F�EekuI`KGKbv�H]l5T�Z\R^Tu[_I`HaEbZ\V^h dCZ�V5Z\H/k Z\V 2^Eek H��
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C H(E h R^Z h]hjEbc5KGT�HaZ�I�k l#EGT � T l5EGF�l
k Z�V^k P5[][aTuV^k v�c v�T��5R^I`V^dCEbV5F H]l5T�KGZ k"� SUZ dCT`h�Z\V^k T

I`F ILEbV
hjZ Hal^I`H�Hal5T KGZ k"� SUZ dCT`h dCTuV5Z�HaT Hal5T/hjTuR IL[_I`HaT KGZ k"� SUZ dCT`hNV5TuT`dCTid c v c^Z\H]l
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$ R^Tu[_I`HaEGZ�V X�P#[a[aTWVCH 3=Tuv 0�T��#H73=Tuv

fYT`I\d 4 EGV5F�KGT C�4+/ 4

��R d5I`HaT 4 EGV5F�KGT C � / �

fYT`I\d 4 kuILV 4

��R d5I`HaT 4QkuILV 4 < Z\V
[]T`I\d ?

� < Z�V S Z dCE � v&?

C V^hjTW[aH C�C V�/ � C�C V�/	< EGV^h9H_ILV HD?

� E��7V5T��5H7� Tuv�Eeh(KbZ k�� Tid

�YEbHal C9D /]y 4^yB4 C � y �

D�TuKbTuHaT �W< EGV hjH_I`VCH ? C9D /

�NILc5KbTN]-4�m?Z k�� EGV5F ILV d�KGZ k"�USUZ dCT`h([]T`O P5EG[]T`d��Yl5TuV 3�f m�KGZ k"�#h � Z�[�c^Z\H]l�[_I`V5F\T`h

ILV d [aTik Z\[Jd5hYIL[]T�S�ILR5R^T`dUEGV HaZ�I h9EGV5F�KGT�[aTihjZ\P#[_k T+�

[_I`V5F\T ILV^d � Tuv+� �(lCP^h y Z�P5[�KGZ k"� SUZ dCT`h I`[aT
R^I`EG[_h�<���� �����	��

��������������
����;?"�

�(l5T�������������
�����kuILV c^T�ILV EGV HaTWVCH]EGZ\V KGZ k"��Z\[�I=k Z � TW[aEGV#FYKGZ k"�?y��Yl5EGKbT���������
����

S
Iuv�c T I`VCv
h9EGSUR#KGT/k Z�� Tu[aEbV5F KbZ k��UZ�[�H]l5T�VCP#KGK?KbZ k��2�7t5Z�[�T�� ILS R5KGT y I KbZ k��US Z dCT

Z � �	��� � Z\V I []T`hjZ�P5[_k T
dCTuV5Z�HaT`d c v ��%/SUT`ILV h�Hal ILH Hal#T [JILV5F�T�<���%47 ������% :YEeh

KGZ k"� T`dUEGV
SUZ d T �	� �Yl#EGKGT�H]l5T'� Tuv ��% EehYKGZ k"� T`dUEGV
SUZ dCT � �7)3T kuI`KGKnZ�P5[�KbZ k��#h

� Tuv�[_I`V5F\T KGZ k"�5h(Z�[

�

� � KbZ k��#h��

�(l5T KGZ k"�
SUZ dCT`h&� Z\[/Z\P5[=Z�R^Tu[_I`HaEGZ�V^h�IL[]T F\E.� TWV�EGV �&I`c5KGT ]*�'�(l5Tu[]T IL[]T Z\V5Kbv

TuEbF\l HNdCEeh9HaEGV k H&KbZ k��/SUZ dCT`h#�Yl5EGKbT�Hal5T�kuIL[]HaT`h9EeILV R5[aZ d P^k H7Z��?KbZ k��/SUZ dCT`h9� Z\[N[_I`V5F\T`h

ILV d KGZ k"��S Z dCT`h9� Z\[%� Tuv#hnEeh�w�]Cy h9E � [_I`V5F\TYKbZ k���SUZ dCTih.<��
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HaEbSUT`hUHal#[aTuT � TWv KGZ k"� SUZ d T`h < ����� � �
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?�dCZ�V#Z\H/IL[aE hjT+� 4 Z�SUT k Z\S�/

c5EbV^ILH]EGZ\V h=hjl^I`[aT k Z\S R^ILH]EGc5EbKGEGH]EGT`h�4(< � �%��� �

�

���&����?/dCTuV#Z\HaTid�I\h � hjEbV^k T EGH

Eeh�EGV^k Z\SUR^I`HaEbc5KGT �YEGH]l
ILKbK?Z\H]l5Tu[YSUZ d T`h y#ILV^d�<��	�'�

�

�

�

���(�=? dCTuV5Z�HaT`d
I�h

�

���

hjEbV^k T=EbH(E h(k Z�SUR^ILH]EGc5KbTYZ\V5Kbv��YEGH]l
ILV
EbVCH]TuVCH]EGZ�VUh9l^IL[]T`dUKGZ k"��SUZ d T y l5Tu[aT �

�

�

�

�

)3T�[]TuV^I`SUT

�

� I\h

�

h9EGV^k T/EGH_hYk Z\SUR^I`HaEbc5EGKbEGHaEbT`h7I`[aT H]l5T haI`SUT+�

�(l5T
KGZ k"��S Z dCT
k Z�SUR^ILH]EGc5EbKGEbHjv � Z\[ Z�P5[ V5T � KGZ k"��S Z dCT`h�E h dCT��^V#T`d EGV �NI /

c5KbT o-� C H=E h�I dCEG[]T`k H [aT`h9P5KGH Z ��k Z�SUR^Z hjEbV5FUH]l5T�hjTuR IL[_I`HaT KbZ k�� k Z�SUR^ILH]EGc5EbKGEbHaEGTih Z �

[_I`V5F\Tih=ILV^d�[]T`k Z�[_d5h�� �(l ILH=E h y><�������������
����
�

�)���*����
����
�

?YE h�k Z\SUR^I`HaEbc5KGT �YEbHal

<���� �����	��

���
 

����������
����
 

?&E��+��� ��������
����
�

Eeh�k Z�SUR^ILH]EGc5KbT&�YEbHal,������������
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1 $/D=M	4 C�4+/ 4 C�C V�/ C9D / C � / � C�C V�/ � 4 4 C � �

C�4+/ 4 � � � � �

C-C V�/ � � � �

C9D / � �

C � / � � �

C-C V�/ � �

4 � �

4 C � �

�

�NILc5KbT�o-4��(l#T=KGZ k"� SUZ dCT/k Z\S R^ILH]EGc5EbKGEGH9v=S�ILHa[]E � � Z\[(H]l5T=V5T�� k Z\S�c5EGV#T`d�[]T`hjZ�P5[_k T

KbZ k��US Z dCT`h V#TuT`dCT`d � Z�[ 3�f m KbZ k�� EGV5F �

�(l5T
k Z\V^k P#[a[aTWV^k v�R^Tu[]SUEGH]HaT`d �Yl5TuV P hjEGV#F�h9TuR^I`[_ILH]TU[_I`V5F\T�ILV^d � Tuv�KbZ k��#h=Eeh

I�k l5EbT � T`d P^hjEbV5F 3�f�m�KGZ k"�USUZ d T`h Z�V�I h9EGV5F�KGT k Z�S�c5EbV5T`d <�� ����������� �*� ?7[]T`hjZ�P5[_k T+�

) l5TW[aT0hjTuR IL[_I`HaT0[_ILV#F\T0ILV^d'� Tuv KGZ k"�5h?[]T`OQP#EG[aTid�Hal^I`H&c^Z�Hal [JILV5F�TYI`V^d(� Tuv KGZ k"�#h?c T

I�kuOQP#EG[aTid?yCH]l5T 3�f m�R5[]Z\H]Z k Z\KN[aT`O P5Eb[aT`h(H]l^ILHYZ�V5T KbZ k��Uc^T I\kWOQP5Eb[aT`dUH]l^ILH/haI`HaEeh!�^T`h

H]l5T=k Z\V^h9Ha[_I`EGV H_h�Z �Nc^Z\H]lUHal5TihjT/hjTuR^I`[_I`HaT=KbZ k��#h�� 3�f m�dCE hjHaEbV5F\P#Eehjl#T`h7R5[aT`k EehjTWKGv�Hal5T

h9TuR^IL[JILH]TY[_ILV#F\T ILV d [aT`k Z�[_d k Z\V32 Eek HJh c v=EGHJh&k Z\SUR^Z h9EGH]T(KGZ k"�=SUZ d T+��6=f C9M	45r 3 M m

KbZ k�� EGV5F#y-�YEbHal
EGHJh([aT`h9Ha[aE k HaEbZ\V
HaZ H][_I�dCEGH]EGZ\V ILKNKGZ k"��SUZ d T`h y#dCZ T`hYV5Z\H��

6=h&�YEbHal 6=f�C9M	45r�3?M�m�KGZ k"�CEbV5F5y*3�f m KbZ k�� EGV5F R^Tu[]SUEGHJh7Z\[YR5[]T`k KGP dCT`h H]l5T � Z�K./

KbZ �YEbV5F��

w � C V^h9Tu[aHJh�EGV � [aZ�VCH=Z��YEbV^hjTu[]H_h IL[]T�hjHaEbKGKNR^Tu[aSUEbHaH]T`d
I\h=Hal5T � ��� � EGV hjH_I`VCH/KGZ k"�

E hYk Z\S R^ILH]EGc5KbT �YEbHal�H]l5T � ��� � �"k Z\SUSUEbH�dCP5[JILH]EGZ\V KGZ k"�9�

s*� X�l ILV5F�T`hgH]ZUI [_I`V5F\T�H]l^ILH l^I\hYc^TuTuV hakWILV5V5Tid I`[aT R5[aT`k KGP^dCTidUI\h(V5Z � KGZ k"�

Z��0ILV v�� EGV^dUE h(R TW[aSUEbHaHaTid � Z�[YTuEGH]l5Tu[

�

y

�

��� y5Z\[ � �

q*�50 Z EGV hjTu[]H_h EbVCH]Z I dCTuKGTWHaT [_ILV#F\T�I`[aT=R^Z h]hjEbc5KGT�c^T`kuI`P^hjT � ��� � k Z\V 2^Eek HJh%�YEGHal

�	� � y

�

���py5I`V^d � �

X ��D TuKGTuH]T`h�EbV � [aZ\V H Z � EGV^h9Tu[aHJh IL[aT
R5[]T`k KbP^dCT`d�c^T`kWILP^h9T �	� � k Z\V32 Eek HJh �YEGHal

� ��� � � �

�*� 1�P#KGHaEbR5KGT/hakWILV^h y5EGV^k KbP^dCEbV5F P5R d5I`HaT hakWILV^h y^IL[aT�R^Z h]hjEbc5KGT hjZ�KGZ�V5F�I\h(H]l5Tu[]T=Eeh

V#Z [aTik Z\[Jd P5R d5I`HaT`d c^T`kuI`P^hjT

�

KGZ k"�5h7I`[aT�k Z\SUR^I`HaEbc5KGT+� 4 EGSUEbKeI`[aKGv y`hjEGV#F\KGTWHaZ\V
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[]T`I\d5h/IL[aT�R^Tu[aS EGHaH]T`dUEGV3h]kuILV5V#T`d�[_I`V5F\T`h yNhjZ
KGZ�V5F
I\h=H]l5T [aT`k Z\[_d�EbV-� Z�K.� T`d

l^I�h(V5Z\HYc^TuTWVUP5R d5ILH]T`d?y c TikuILP^h9T �

�

�

�

E h(k Z�SUR^I`HaEGc#KGT7�YEGH]l

�

I`V^d

�

��� �

�

�"4 kWILV^hYEGV HaZ�dCTWKGTuH]T=F\P^I`[_dCTid�[_ILV#F\T`h IL[]T�R#[aT`k KbP^dCT`dUc^T`kuI`P^hjT � � � k Z�V32^Eek H_h

�YEbHal

�

���py

�

y^ILV^d�� �

�(l5T � Z�KGKGZ��YEbV5F IL[aT k Z\[][aT`k H]KGv R TW[aSUEbHaHaTid cCv 3�f m�KGZ k"�CEbV5F5y c5P5H�IL[]T=R5[aTik KGP^d T`d

c v 6=f�CjM	45r 3?M�m KbZ k�� EGV#F��

w���C V^h9Tu[aHJh�EGV � []Z\V H�Z�� h9EGV5F�KGTuH]Z\V�[aTiI\d5h�ILV d P5R d5I`HaT`h IL[]T R TW[aSUEbHaHaTid c^T`kuI`P^hjT

� � � � E hYk Z\SUR ILHaEbc5KGT �YEGH]l �

�

�

�

ILV d � � � � �

s-� D�TWKGTuH]T`h(EGV � [aZ\V H=Z��0hjEbV5F\KbTuHaZ�V�[aT`I�d5h=ILV d P5R d5I`HaT`h�IL[]T R^Tu[]SUEGH]HaT`dUc^T`kuI`P^hjT

�	� � E h&k Z\SUR^I`HaEbc5KGT��YEGH]l �

�

�

�

ILV^d � � � �py �Yl#Eek_l I`Keh9Z�R^Tu[]SUEGHJh?fYT`I\dCEbV5F

Z�[YP5R d5ILH]EGV5F
I []T`k Z�[_dUF\P^I`[_dCEbV5F
I dCTWKGTuH]T=[_I`V5F\T+�

3�f�m�KbZ k�� EGV#F�I\k_l5EGT � Tih �����5Z � Hal5T k Z�V^k P5[][aTuV^k vUEGV^d EekuI`HaT`d
I\h R Z hah9EGc5KbT EGV �NI /

c5KbT�q-�

�"� E G9!	#"J���K�� � � �"K !I#'& GH��O %�)�&=K �@# 9 % ' 'S% #
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1�P5KbHaE./ F\[JILV P5KeI`[aEbHjv/KGZ k"�CEbV5F kuILV c^TYT�0 T`k HaE � T7V5Z�H&Z�V5KGv�EGV Ha[]TuT�[aT`h9Z\P5[Jk T(l5EbTu[_I`[_k_l5EGTih

c5P5H�ILKeh9Z � Z\[�dCEG[]T`k HaTid I\k v5k KbEekUF\[JILR5l h <9D 6 �=h@?"� ��Z��(T � TW[uy��Yl5TuV Hal#T�[aTihjZ\P#[_k T

l5EbTu[_I`[_k_lCvUE h�I D 6 � y5Z\P5[=KbZ k�� EGV#F�R5[]Z\H]Z k Z\K7S�P^h9HYR5[aZ�� EedCT ILV3ILR#R5[aZ�R5[aE ILHaT KbT � TuK

Z � T�� k KGP hjEGZ�V
Z\V ILKbKnR^ILH]l^hgH]Z�H]l5T�P5V^dCTW[aKGv EGV#F d5I`H_I-�

6 3�f�m KbZ k��pILR#R5KGEbT`d H]Z3I�k Z�SUSUZ�V < � � ��������� ���Q? []T`hjZ�P5[_k T KGZ k"�5h=Z\V#KGv3Hal5T

I\kWk T`hah�R^ILH]l H]l^ILH
R5[]Z k TuT`d5hUc v ��Iiv Z � Hal5T�EbV^dCT��-Z\V Hal5T � Tuv5< ILHaH][aEbc5P5HaT ? EGV

O P5T`hjH]EGZ�V#�&�(l#Eeh(R5[]Z � Eed T`h � Z\[ l5EGF�l�k Z�V^k P5[][aTuV k v�c^T`kWILP^h9T EGHYR^Tu[]SUEGHJh(I�kuk T`h]hjT`h(Z�V

Z\H]l5Tu[�R^I`Hal^h�HaZ R#[aZ k TuTid9�%�(l P^h y Hal5E h�ILR5R5[]Z I�k l
d EehjH]EGV5F�P5Eeh9l5T`h�ILV d KbZ k��#h7Z\V5Kbv Hal5T

[_I`V5F\Tih H]l^ILH l^I � TUc^TuTWV h]kuILV#V5T`d�<9h9TuT t&EGF�P5[aT�w;<9I ?�?"� � Z �0T � Tu[Wy&Z\R^Tu[JILH]EGZ\V h Z�V

hjR^T`k E � k�[]T`k Z�[_d5hY[aT`O P5Eb[aT=H]l^ILHYT�� k KbP^hjEbZ\VUc v
ILR#R5KGEbT`dUZ\V ILKbKnR^ILH]l^h��0t5Z\[ T��^I`SUR5KbT y

�(TYS�P^h9H7R5[aTik KGP^d T(Z\H]l5Tu[�Z\R^Tu[JILH]EGZ\V h Z\V ILV�P5R d5I`HaT`d�[]T`k Z�[_d?y [aTWF IL[JdCKGTihah&Z����Yl5Eek_l

I\kWk T`hah(R ILHal Eeh(H][_I � Tu[_h9T`d�H]Z�H]l5T�[aT`k Z�[_d9�

t5Z\[�D 6 �AKGZ k"�CEbV5F �CE I � Tuv �\I`KGP5T KbZ k��#hYHaZ�c T T�0?Tik HaE � T y5dCE�0 Tu[aTuV H � Tuv���ILKbP5T`h

S
Iuv V5TuT`d=HaZ/c T0KGZ k"� T`d�EbV hjT�� Tu[_I`K\EGV dCT��#T`h y`T+� F �9� Z\[NEGV^h9Tu[aHNI`V^d dCTuKbTuHaT7Z�R^Tu[_I`HaEGZ�V^h y

ILKbK^EGV^dCT��5T`d ��ILKbP5T`h V#TuT`d�P5R d5I`HaEbV5F�ILV^dUl5TWV^k T KGZ k"�CEbV5F�� �(l5T=[aTiI\dCEbV5F Z���I�[aT`k Z�[_d

� EeI3I hakuI`V EGV Z�V5T�EGV^d T��	V5TuTid5h�HaZpc T � Eeh9EGc5KbT I\hUI h9EGV5F�KGTuH]Z\V []T`I\d �CE I�Z\H]l5Tu[
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k1
* :Rx k2:Rx k1:Rx(*) k2:Rx(*)

A B A B

(a) (b)

Index:

Data: Rx:Rx:

t&EbF\P5[]T�w 4�m?Z k�� EGV#F � Tuv ��ILKbP5T`h=Eeh�k Z�VCH][_I\h9HaT`d �YEGH]l�KGZ k"�CEbV5F
[aT`k Z\[_d#h � Z�[�KGZ k"�CEbV5F

[JILV5F�T`h�� <9I ?�m?Z k"�CEbV5FUI�[_ILV#F\T�ILV d � TuvUZ�V3I R ILHal y?l5Tu[]T � []Z\S EGV dCT�� 6 y^R^Tu[aS EGH_h

I�kuk T`h]hjT`h�Hal5[]Z\P5F�l Z\H]l5Tu[ EGV^dCT��5T`h y&l5TW[aTUEbV^dCT�� 6 ��< cQ? 6 [aT`k Z\[_d KbZ k���P^h9T`d	I\h I

[JILV5F�T�KbZ k�� KbZ k��#h�ILKbK?R^I`Hal^h�Hal^I`HYEGV*� Z\K.� T�ILH]Ha[aEbc5P5H]T`h � []Z\S Hal5T=[]T`k Z�[_d?y l5Tu[]T�R ILHal h

� []Z\S EGV dCT��#T`h%6 ILV d 6 � C H�I`Keh9Z�KbZ k��#h7Hal5T I�kuk T`h]h7R^ILH]l�H]l^ILH�c vCR^I�hah9T`h�ILKGK#EGV^dCT��5T`h��

EbV^dCT��#T`h�� 6�Keh9Z5y [aT`k Z�[_d5h0IL[]T=P^hjP ILKGKbvUI�kuk T`h]hjEbc5KGT Z\V ILV�I\kuk Tihah R ILHal
H]l^ILH dCZ Tih(V5Z\H

H][_I � Tu[_h9T�ILV EGV^d T��#� �(l5Eeh I\kWk T`hah(R ILHal V5TuT`d#h(KGZ k"��R5[]Z\H]T`k HaEbZ\V I\h&�(TWKGK!�

�(l5T0c Z�HaH]Z\S
KbEGV5T�l5TW[aT(E h?Hal^I`Huy��Yl#EGKGT0k Z�V^k P5[][aTuV k v=Eehnl5EbF\l c^T`kWILP^h9TYHal5T�[_I`V5F\Tih

dCTWV5Z\H]T`d�c v Hal5T � TWv ��ILKbP5T`h EbV�TiI\k_l�EbV^dCT�� I`[aT�kuI`[aT�� P#KGKGv dCEeh]k [aEbSUEGV ILHaTid ILV^d � TWR5H

h9TuR^IL[JILH]T y Hal5T k Z hjH�EGV KbZ k�� Z�� Tu[al5TiI\d I`V^d�k Z\SUR#KGT��#EGH9v/kuILV�c^TYl5EGF�l#�&$ V5T hjZ�KGP5H]EGZ\V

E h(HaZ I\kuO P5EG[]T=[aTik Z\[Jd�KbZ k��#hYI\h7�(TWKGKnI�h � TWv rW[_ILV#F\T�KGZ k"�5h(EbV
ILV EGV^d T��#�
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$ V5T kuILV3h9l5Z\[]H_k Eb[_k P5EbHYHal5T�I�d5dCEbHaEGZ�V^ILKNKGZ k"� EGV5F dCT`h]k [aEbc Tid�ILc^Z�� T c v
Ha[]T`ILH]EGV5F�Hal5T

KbZ k�� V5TuT`dCTid � Z\[�[_I`V5F\T y�� Tuv y2	�� # [aT`k Z�[_d3I\h�I
hjEbV5F\KbT�[]T`hjZ�P5[_k T ynI\h=R5[]Z\R^Z h9T`d�EGV

6=f�C9M	45r;C 1 8 ];: yndCTihak []EGc^T`d�c5[]EGTD2^v
c^TuKbZ �'� �(l5T�R^TuV ILKGH9v Z � d Z\EGV#F�h9P^k_l3k Z\V^h9Z\KbE./

d5I`HaEbZ\V Z��Y[aTihjZ\P#[_k T`h=E h KbT`hah�k Z�V^k P5[][aTuV k v+�UX0ILV 3�f m KGZ k"�CEbV5FUc^T ILR5R5KbEGT`d �Yl5TuV

H]l5Eeh(E hYdCZ\V5T�� �(l5T I`V^h �0Tu[YEeh(v T`h��

6=f�C9MI4#r;C 1 P^hjT`h�I�KbZ k�� Z\V I=[aT`k Z�[_d E dCTuV HaE � Tu[&EbV^hjH]T`I\d Z � I � Tuv'��ILKbP5T�KbZ k�� I�h

H]l5T'�YIuv
HaZ�KGZ k"�
I [JILV5F�T+� �(l5EehYZ\V5T KGZ k"�UHal#TuV hjTu[8� T`hYI\hY[_I`V5F\T y � Tuv ILV^d
[aT`k Z\[_d

KbZ k��2� 6 V�EGV^dCT���TWVCH][av�k Z\V^h9EehjHJh�Z �gIUR^ILEb[ ':� ��� � ��� �
R

�() l5TWV3I h]kuILV3Eeh/dCZ\V5T

H]l5[aZ�P5F\l ILV
EGV^d T��ny [_I`V5F\T y�� TWv ��ILKbP5T�I`V^d []T`k Z\[Jd�[aTihjZ\P#[_k T`hYI`[aT ILKbK?E dCTuV HaE � T`d�c v

I h9EGV5F�KGT�[aE d9�%�(l5E h(EehYI F�[aT`I`H hjEGS R5KGE�� kuILH]EGZ�VUI`V^dU[aT`dCP k T`h KbZ k�� EGV#F Z�� Tu[al#T`I\d?y c5P5H
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ILHYH]l5T=T��#R^TuV^h9T=Z � k Z�V^k P5[][aTuV k v+�%�(l#T=KGZ k"� T`d�[]Eed�KbZ k��#h�ILKGK [_I`V5F\T`h&�Yl#Eek_l
k Z\V H_I`EGV

ILH]Ha[]EGc5P5H]T'�\I`KGP5Tih � []Z\S Hal5T [aT`k Z\[_d2�(M�hah9TuV HaEeI`KGKbv��(T IL[]T R5[]T � TuV HaEbV5F




R5l ILV HaZ\S�h��

EGV � Tuv ��ILKGP#T=[_I`V5F\T`h(H]l^ILH�dCZ V5Z�HYR^IL[]HaEek EGR^I`HaT EGVUH]l5T�hakWILV#� �(l5Eeh�Eeh�EGKGKbP^hjH][_I`HaT`d EGV

t&EbF\P5[]T�w;< cQ?��

)�T kuILV#V5Z\H T`I\h9EGKbvUT`hakWILR^T(� []Z\S Hal5T [aT`d P^k T`d
k Z�V^k P5[][aTuV^k vUZ ��[]T`k Z�[_dUKGZ k"�CEbV5F

�YEGH]l�H]l5T�EGV*� TuVCH]EGZ�V�Z �/I�d5dCEbHaEGZ�V^ILK�KbZ k���SUZ d T`h�� �(l5T�R5[aZ�c5KGTWS Eeh=Hal^I`H H]l5T KGZ k"�

SUZ dCTih � Z�[UHal5T3k Z\SUSUZ�V [aTihjZ\P#[_k T3dCTWV5Z\H]T`d cCv	[]Eed d Z�V#Z\H
dCE hjH]EGV5F�P5Eeh9l �Yl5Eek_l

[_I`V5F\Tih&�(T�[aT`I`KGKbv EGV HaTuV^d T`d�HaZ KbZ k��2�%6 V^dUHal5T=V P5S�c^Tu[�Z � [_ILV#F\T`hYEGV*� Z\K � T`d ��IL[aEbT`h

�YEGH]l�Hal5T�d#ILH_I`c^I\h9TYdCTihjEGF�Vny�ILV^d�kuI`V�c^T0O P5EGH]T7KeI`[aF\T�EbV�ILV v=T � TuV H � �(lCP^h yLEbV-� TWVCH]EGV5F

V5T � KGZ k"�USUZ d T`h(dCZ TihgV5Z�H=h9TuTuS H]Z c^T ILV
T�0 T`k HaE.� T hjHa[JILH]TuF\v+�

)�T/kuI`VnyCl5Z��0T � Tu[uy�k Z�S�c5EbV5T 3�f�m
KGZ k"� SUZ dCT`h%�YEbHal�Hal5T [aT`k Z\[_d KGZ k"� EGV5F�HaTik l�/

V5E OQP5T � Z\[ [_I`V5F\TUKbZ k��#h�� �(l#Eeh I�k l#EGT � T`h F\[aTiILHaTW[ k Z�V^k P5[][aTuV^k v�Hal^I`V 6=f�CjM	45r C 1 �

t5Z\[NT�� ILSUR5KbT y�3�f�m hjP^kuk T`hah!� P5KGKbv�dCEeh9HaEbV5F\P5E hjl5Tih []T`k Z\[Jd�KbZ k��#h � Z�[7h9EGV5F�KGTuH]Z\V P5R d5I`H�/

EGV#F
ILV^d�[aTiI\dCEbV5F � [aZ�S,[JILV5F�T�KbZ k��#h � Z�[�R5l^ILV HaZ�S,R5[]Z\H]T`k HaEbZ\V#� 6=f�C9MI4#r;C 1"dCZ T`h

V5Z�H � ��Z��(T � TW[uy��(T kuI`V�V5Z�KGZ\V#F\Tu[=S�ILEGV H_I`EGVUH]l^ILH/Hal5T KGZ k"�CEbV5F EehYZ\R5H]EGS
I`K!�YM�I�k l

[_I`V5F\T
KbZ k���Z�V I�[]T`k Z�[_d �YEbKGK0hjTu[8� TUHaZ KGZ k"� I`KGK0[_ILV#F\T`h H]l^ILH EbV-� Z�K.� T�ILH]Ha[]EGc5P5H]T`h

��ILKbP5T`h(Z � Hal5T�[aTik Z\[Jd9�

) l5TuV�H]l5T d5I`H_I�Z���I �^KGT Eeh hjH]Z\[aTid�ILV^d�k KbP^hjH]Tu[aTid � EeI�I�R5[aEbS
IL[]vUEGV dCT�� y5Hal5T

R5[]EGS
I`[av�� Tuv c Tik Z\SUTih(Hal5T [aT`k Z�[_d
EedCTuV HaE��^Tu[��7��TuV^k T y�� TuvUKbZ k�� EGV5F�EGV I R#[aEGS�IL[av

EGV dCT�� Eeh&H]l5TYh]ILSUT�I\h7[aTik Z\[Jd�KGZ k"� EGV5F � EeI ILV�[aE d9��4 kuI`V^h7Hal^I`H7EGV*� Z\K � T H]l5T(R#[aEGS�IL[av

� Tuv Hal5TuV l^I � T�H]l5T�KbZ�� Z�� Tu[al#T`I\d Z �NH]l5T'6=f�C9MI4#r;C 1�� h&[]T`k Z�[_d�KbZ k�� EGV5F I`R5R5[aZ I\k_lny

T � TuV �Yl5TuV dCZ\EbV5F � Tuv ��I`KGP5T`dUKbZ k�� EGV5F �

� � �����"� �$��� ���

�(l5[]TuT�Z\Hal#Tu[YEeh]hjP5T`hYI`[aT �(Z\[]Hal vUZ � hjZ�SUT�dCE hak P hahjEbZ\V#�

���-� � O !	#�K � �-)&��O>$Q+��S% # G9��O %	)�& K

0�Z�H(I`KGK^h]kuILV h(IL[]T�H]l5[aZ�P5F\l EGV^dCT��5T`h�� 0�Z�H0ILKGK ILHaH][aEbc5P5HaTih I`[aT EGV^d T��5Tid?y ILV d�V5Z\H0I`KGK

R5[]T`dCEekWILHaTih=k Z\V Ha[]Z\KbKGEGV#F
I�h]kuILVpkuILV3S
I�� T T�0 T`k H]E.� T P^hjT�Z �gILV EbV^dCT�� � t5Z\[�Hal#T`hjT

hakWILV^h yQZ�V5T=V5TWT`d5h&H]Z h9T`IL[Jk l�Hal#[aZ\P#F\l
I`V�TuV HaEb[aTYHJILc5KbT+�%�(l5E h7Eeh y EbV � I\k HWy � TW[av KbEGH]HaKGT

dCE�0?TW[aTuV H �Yl#TuHal5TW[7Hal5T0H_I`c5KGTYE h&k KbP^hjH]Tu[aTid�c v R5[]EGS
I`[av � Tuv/Z\[�cCv I�S Z\[aT�IL[]c5EGH][_IL[]v

[aE d9� �&I`c5KGT
h]kuILV h hjH]EGKbK V#TuT`d�HaZ�F\P IL[_d	I`F ILEbV^hjH R#l^ILV HaZ�S
h���4 Z�KbZ\V5F I\h []T`k Z\[Jd5h

SUEbF\l HYc T EbV^hjTW[aHaTid�Z\[�dCTWKGTuH]T`d EbV�Hal#T SUEed5h9H�Z���ILKG[]T`I\d v�hakWILV5V5Tid�[aT`k Z�[_d5h y?Hal#T`hjT

Z\R^Tu[JILH]EGZ\V h�kuI`V�F�E.� T=[]EehjT�H]Z R5l^ILV HaZ�S
h��
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3�f�m KbZ k��#h�IL[]TUT�0 T`k H]E.� T EbV R5[]T � TuV HaEGV#FUR5l^I`VCH]Z\S
h � Z\[ Hal5TihjT k KGP^h9HaTu[]EGV5F Z\[�/

dCTW[�hakuI`V^h�� 6 [aT`k Z�[_d	ILV d�Hal#T [JILV5F�T�c^TuH1�(TWTuV EGH�I`V^d�EbH_h EbSUSUTWdCEeI`HaT����	��

��� ���

R5[]T`dCT`k T`hah9Z\[ EehYKGZ k"� T`d
dCP5[aEbV5F IUhakuI`V � EeI Hal5T [aT`k Z\[_d � hY[aEed2�7�(l5T [JILV5F�T KGZ k"�5h dCZ

V5Z�H�R#[aZ\H]T`k H I�hjR^T`k E�� k�KbZ\F\E kuILKnR#[aT`dCE kuILH]T=Z\[ � Tuv ��ILKGP#T�[JILV5F�T+�0f�I`Hal5Tu[Wy5Hal5T�KbZ k��#h

R5[]T � TuV H7EGV hjTu[]HaEGZ�V^h EbVCH]Z�R5lCv#hjE kuILK#[_ILV#F\T`h(H]l^ILH0l^I � T�c^TuTuV�R5[]T �CEbZ\P^h9KGv�h]kuILV5V#T`d�c v

I�k HaE � T=Ha[JILV^h]I\k H]EGZ\V h��

�(�FE 	 %(# 
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0�Z�V�/ P5V5EeO P5T � Tuv#h�Z kuk P5['�Yl5TuV3ILVpILH]Ha[]EGc5P5H]T ��I`KGP5T�kuI`V�Z kWk P5[=SUZ�[aT H]l^ILV3Z\V^k T+�

6�V�EbV^dCT�� Z\V3l^ILEb[ k Z\KbZ\[ �0Z\P5K d �^V d S
I`VCv
R^TuZ�R5KGT �YEGH]l�c5[aZ��YV3l^ILEb[ � )3T�V#TuT`d

H]Z�KbZ Z�� ILF ILEGV ILH KGZ k"�CEbV5F R5[]Z\HaZ k Z\Keh y H]l5TuEb[YKGZ k"��Z�� Tu[]l5T`I\d y^ILV^d
Hal5T k Z�V^k P5[][aTuV^k v

H]l^ILH Hal5TWv
kuILV I�k l5EbT � T+�

$ V5T I`R5R5[]Z I\k_l �0Z\[8�5h7�(TuKbK9�Yl5TWV�[aE d5h IL[aT P^hjTid�H]Z�E dCTuV HaE�� v�[JILV5F�T`h=ILV d � Tuv#h

H]Z�H]l5T�KGZ k"��S
I`V^ILF�Tu[ �%)3T�Z\[]F ILV#E7/uT�Hal#T�TWVCH][aEGTih Z � ILV EGV^d T��UEbV hjZ\[]HYZ\[JdCTu[ cCv3'
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R

R^I`EG[ ���(l#T`hjT�� ������
NI`[aT=P#V5EeO P5TYTuV Ha[]EGT`h�� C V^h9Tu[aH]EGZ�V�Z��NI ' � ��� � � � �
R

Eeh

l^I`V^dCKbT`d�I�h(I�P5V5EeO P5T7� Tuv EGV^h9Tu[aH]EGZ�V#�%�(l5T V5T � TuV Ha[av yQEbH_h � TWv ILV d�[aE d?y Eeh7EGV^h9Tu[aH]T`d

EbVCH]ZUHal5E h�Z\[JdCTu[]T`d�KGE hjH � �(l5E h=dCZ T`h�V5Z\H=Z�R5HaEbSUE7/WT�H]l5T R^Z\H]TuVCH]EeI`K�k Z\V k P5[a[]TuV^k v y?I�h

H]l5TUZ\[JdCTu[]EGV5F Z � [aE d5h�EbSUR^Z h9T`h�I KGZ�F\E kuILKbKGv�P5V5V#T`k T`h]haIL[]v�[]T`hjH][aE k HaEbZ\V3Z\V �Yl5TW[aT
I

V5T�� TuV Ha[avpSUEGF�lCH c T EGV^h9Tu[aH]T`d9� 6(P5H Hal#T�k Z�V^k P5[][aTuV^k v Eeh F�Z Z d I`V^d�H]l5T 3�f m

KbZ k�� EGV5F�R#[aZ\H]Z k Z\K Eeh P#V^k l ILV5F�T`d9� �(l5E h H]T`k l#V5EeO P5T dCZ T`h V5Z\H�[aT`O P5Eb[aTUH]l^ILH�T`I\k_l

' � �*� � � � �
R

c^T/hjHaZ�[aT`d�I\h0I=R5lCv#hjE kuILKbKGv hjTuR^I`[_I`HaT TuVCH][av+��$ V5T kuILV�l^I � T ILV EGV^dCT��

�Yl5TW[aT ILV�TuV Ha[]v k Z\V^h9EehjHJh&Z � I � Tuv�R^I`EG[aTid �YEGHal H]l5TYZ\[JdCTu[]T`d KGE hjHNZ �n[]Eed5h���C H hjEGS R5KGv

SUTiILV^h�Hal^I`H�[]EedUZ\[JdCTu[YS�P^hjH0c T R5[aTihjTu[8� T`d9�

1�Z\[]TYk Z�V^k P5[][aTuV k v�EehnR Z hah9EGc5KbT(E � Hal5T0TuVCH][aEbT`hnILc^Z�� TYI`[aT(V#Z\H7[]T`OQP#EG[aTid H]Z�c^T0Z\[�/

dCTW[aT`d�c v [aE d �YEGH]l5EGV�Hal#T � Tuv Z\[JdCTu[]EGV5F �%�(l5TuV yCZ\V#T=SUEGF�lCHWy�� Z\[(T��^I`SUR5KGT yLEbV^hjTu[]HYI

V5T���[]Eed�EGV HaZ/I=hjTuH Z � [aE d5h7I\h]hjZ k E ILH]T`d �YEGH]l�I � Tuv�I`VCv*�Yl5Tu[]T(Hal ILH%��I\h�k Z\V*� TuV5EbTuV H �

�(l5T [aT`h9P5KGHWy5l5Z��(T � TW[uyCE hYI S Z\[aT k Z\SUR#KGT�� R5[aZ�HaZ k Z�K!�76/f C9M	45r�3?M�m 8\[ :NdCEeh]k P^h]hjT`h

H]l5T V5Z\V / P5V#EeO P5T � Tuv kuI�hjT �Yl5TuV � Tuv#h y^V5Z\H/[aT`k Z�[_d5h ynIL[]T H]l5T KGZ k"��ILc5KbT [aTihjZ\P#[_k T`h y

I`V^d EbKGKGP hjHa[JILH]T`h H]l5T�KGT`h]h([aT`h9Ha[aE k HaE � T�KbZ k�� EGV#F Hal^I`H�SUEbF\l H�c T�T��#R5KbZ\EGH]T`d9� �(l5T k Z�V�/

k P#[a[aTWV^k v I�d-��ILV H_I`F\T`h�Z �nH]l5T 6=f C9M	45r 3 M m I`R5R5[]Z I\k_l�� Tu[JhjP^hNZ\[_d Tu[aEbV5F�TuVCH][aEbT`h&c v

' � �*� � � � �
R

ILV^dUP^h9EGV5F 3�f m KbZ k�� EGV#F IL[]T=V5Z�H k KGT`I`[ ��) l5EGKbT 6=f�C9M	45r�3?M�m�dCZ Tih

V5Z�H(EbSUR^Z hjT/ILV [aEed Z\[JdCTu[]EGV5F#yCI`V^dUl5TuV^k T7�YEGKGK h9Z\SUTuH]EGSUTWhnR TW[aSUEbH�I\d5d EGHaEbZ\V^I`Knk Z�V�/

k P#[a[aTWV^k v y ILV 6=f�C9M	45r�3?M�m � Tuv ��I`KGP5T=KbZ k���EGV�I hakuI`V KbZ k��#h(I`KGK Hal5T=[]T`k Z�[_d5h��YEGHal

H]l^ILH � Tuv �\I`KGP5T ���(l5Eeh(KbZ �0Tu[_h(KbZ k�� EGV#F Z � TW[al5T`I�d�c5P5H KGTiI\d5h(H]Z KGT`h]hYk Z\V^k P5[a[]TuV^k v+�
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C � dCTuKbTuHaT`d � Tuv5h7Z�[Y[aT`k Z�[_d5h&�0Tu[aT/S
IL[8� T`d�I�hYdCTuKbTuHaT`d yQEbV^hjH]T`I\dUZ��7c^TuEbV5F [aTuS Z � Tid?y

Hal#TuV
hjZ�SUT=Z��NHal5T hjH][aE k H(T�� k KbP^hjEbZ\V�[aT`O P5EG[]T`d cCv dCTuKbTuHaEbZ\V^h0kuILV
c^T=[aTWKeI �#T`d9� D�TuKbT /

HaEbZ\V
k Z\P5K d H]l5TuVUc^T=H][aT`I`HaT`d�I\hYI�[aT`k Z�[_d�P#R?d#ILHaT ��6=k HaP ILK^[aTuS Z ��I`K5Z �NH]l5T




d TuKGTuH]T

hjH]P5c ��k Z\P#KedUc^T dCZ�V5T�EGV I�h9TuR^I`[_ILH]T h9l5Z\[]H=I`HaZ\S Eek=I�k HaEbZ\V �Yl5TuV
Hal#Eeh hjHaP#c E h(V5Z\H

KGZ k"� T`d9� �(l5Eeh EGSUR5[]Z�� T`hYk Z\V k P5[a[]TuV^k v I�h�S
IL[8�CEbV5F dCTuKGTWHaT`h dCZ T`h�V#Z\H k Z\V hjZ\KbEed5I`HaT

[_I`V5F\Tih�� C H d Z T`h y7l5Z��0T � Tu[uynEbV^k [aTiI\hjT hjH]Z\[JILF\T k Z hjHJh ILV^d�[]T`O P5EG[]T`h�I�hjP#c^hjT`O P5TuV H

F I`[ac^I`F\T k Z\KbKGT`k H]EGZ�V
hjH]TuR#�

����� � U ' ' !�) �

$ P5[Y[_I`V5F\T�KbZ k�� EGV5F R5[aZ�HaZ k Z�Keh7�(Z�[����YEbHal I k Z\V*� TuV HaEbZ\V^I`Knm>1 yCEbV �Yl5Eek_lUHal#T m>1
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