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-/.*021436587:9<;=0?>@5BADCFE�GIHFJ�KMLFNPOPQRKMLFNPOTS#U+JVS*HRWVXYW
Z[N�LF\+]FLFN�^YX_\`KMLbadc�X_KMLbadZ[^_W=Zea�ZeW@U�WfXYghU�i
adH�X_N�ijLbJdkRX@adc�X
JdXYLFi8NlU�Knm�X_JoWfO+WfaVXYKpadHqZ[N�^YieU�\�X�adc�X
WVrBU#LbJdX
JdHBHFadW�HRg�s � QF^YHRNP]PXYNPadZ[HRN#LFieieO�\�XYN�HFadXY\
mlOut�vVwyx�Nu^YHRKnm#Z[N�ZeN�kzaVc�XYWVX�{|Z}adcyaVc�X~JdXYLFi�NlU�Knm�X_JVW"mlO�LF\�\�ZeadZeHRN�LFN�\�K"U�i}adZeS#ieZ[^�LbaVZ[HRN�Q�HRN�X
HFm�a�LFZeN�W"adc�X�WfO+W�adXYK ��HRg����D�|���[�f���#�B�`��������Q�adc#Lba�Z[W_Q
adc�X~WVX_a`HRg�LFi[i�r8U#LFNlaVZeadZeXYW�HRg�adc�X�ghHFJVK
��� v���{|c�X�JdX � LFN�\<��LbJdX�JVX�LFi NlU�Knm�X_JVWYw � LFN�\<��LbJdXT^�LFiei[XY\�adc�X¡�d�d¢F�#LFN�\�£6�`¢¥¤b£¦�*¢b��§��#¢F��¨©��HRg
��� v��ªw« c�X�ghHRU+J¬HFS�X_J�LbaVZ[HRN�WnHRg�LbJdZeaVc�K¡X_adZe^¡X�+aVXYN�\®X�LFWVZ[i}O2adH¯adc�XM^_HRK`S#i[X�2N8U�Knm*X_JdWYw?°�\�\�ZeaVZ[HRN
LFN�\¯WVU+m�afJ�LF^_adZeHRN¯LbJdX�^�c�Zei[\�±²W�S#i[L¥O*³

´ ��� v��Yµ¶t ´©· � v�¸Bµ@¹ ´ ��� · µ¶t�v ´ � � ¸8µ�º
» U�ieadZ}S#i[Ze^�LbadZ[HRN~Z[W|LFi[WVH"X�LFWfOPQ#U�WVZeN�k`adc�X�g6LF^_a|aVc#Lbaqv�¼|¹½s � ³

´ ��� v¾�Yµ ´¿· � v¾¸Bµ�¹ � · � v¾� · � v � ¸ � v ¼ ��¸¬¹ ´ � · s���¸Bµ � v ´ � · �u� ¸Bµ�º
À Ze]BZ[WVZeHRN�Z[W�WVi[ZekRclaVieOzi[XYWfWTHFml]+Z[HRU�W_Q m#U+a/Z}aT^YLFN2m�X�JVXY\�U�^YXY\�adH~JdX�LFi�\�Ze]BZ[WVZeHRN�m8O�L~afJdZ[^dÁzadc#LbaTZeW
g6LFK¡Zei[ZjLbJÂgjJVHRKÃKMLFN�Z}S#U�ijLbadZeHRN�W�{|Z}adc�WVr8U#LbJdX�JdHBHFadW�HRgoJdXYLFi�NlU�Knm�X_JVWY³
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« c�X¡^YHRK`S#ieX��N8U�Knm�X�JdWTadXYN�\�adH�m�X¡WVU+JfJdHRU�N�\�XY\�{|Z}adc�LFN®LFZ}J/HRg�KnO+WfaVX_JVO?adc#Lba/ZeWTadHFa�LFieieO
U�N�\�XYWVX�JV]PXY\�w « c�X_JdX¬LbJVXTa�{�H`S#WfOB^�c�HRieHRkRZ[^�LFi¶mÅLbJVJdZeX_JdW|aVH¡U�WVZ[N�k¡aVc�XYK¯³Æadc�X�g6LF^_a�adc#Lba�aVc�X_O�\�HRN�±Ça
È a¬HRN�adc�X¡JdX�LFi
N8U�Knm*X_J"i[Z[N�XbQ�LFN�\®aVc�XMN#LFK¡X®ÉfZ[K¡LFkRZ[N#LbJVOBÊ�adc#Lba¬ZeWTaVJ�LF\�Z}adZ[HRN#LFieieO�LbaVa�LF^�c�XY\�adH
adc�XYK�w « c�X�WVHRieU+adZ[HRN2aVH?aVc�X È JdWfanS�JdHFm#ieXYK È N#LFi[i}O2\#L�{|N�XY\yHRN�S�XYHFS#ieX~Lbm�HRU+a"ËFÌRÌ¯OPX�LbJdW¬LFkRH�³
^YHRK`S#ieX�?NlU�Knm�X_JdW�WVc�HRU�ie\zm*XnJdX_S�JdXYWfXYNlaVXY\�N�HFa�LFW�S�HRZ[NPadW�HRNzL~ieZ[N�X/m#U+a�LFW�S�HRZeNladW�ZeN:LMS#ijLFN�Xbw
« c#Lba�ZeWYQR{�XqZe\�XYNPadZ[gjO"adc�X�^YHRK`S#i[X�"N8U�Knm�X�J �4� v���{|Z}adc"aVc�X�S*HRZ[NPa ´ �ÅÍ �YµoZeN�adc�X|Î�LbJfadXYWVZ[LFN�S#ijLFN�Xbwx�N�^YX¯adc�Z[W`kRXYHRK¡X_aVJVZ[^�S#Z[^_adU+JVX¯Z[WMLba`c#LFN�\�Q�adc�X�{�HFJd\ÏÉfZeKMLFkRZ[N#LbJfO+Êzi[HRWVXYW`ZeadW�WfadZ[N�k�³<^_HRK`S#i[X�
NlU�K¬m*X_JdW|LbJdX�N�H`K¡HFJdX ´ HFJqi[XYWVWdµÂZeKMLFkRZ[N#LbJVO`adc#LFN�JdX�LFi¶NlU�Knm�X_JdW_w
« c�Xn���D�|�*�[�f�¡���D��Ð��P¤P¢b¨%��HRg#adc�XÂ^YHRK`S#i[X�¬N8U�Knm*X_J
Ñ/¹ � � v¾�ÆZ[W=adc�XÂNlU�K¬m*X_J � s¬v�� ´ kRXYHRK¡X_afÒJdZe^�LFi[i}OPQ8adc�X�JdX_Ó#X_^_adZ[HRN�HRg ��� v���Z[NMadc�X�Ô#Ò�LD�ZeW�µ�w » Lbadc�XYK¡LbadZ[^YZ[LFN�W�i[Z}ÁPX�adH�\�X_N�HFadX�adc�X�^YHRNDÕ�U�kPLbadXHRg=Ñ"m8O Ñ+Ö�S#clOBWVZ[^YZeWfadW�adXYN�\�adH"S�JdXYghX_J�Ñ8×bw « c�X~¢P���¥�D�Ø�8¨%�TÙF¢b�Ø�#�|HFJT�¡�¥Úb�8�Ø�8�|HRgoÑn¹ ��� v���Z[W

Û Ñ Û ¹ÝÜ Ñ Ñn¹ÏÞ � ¼ � � ¼ Í
{qc�Z[^�c�Z[W�kRXYHRK¡X_afJdZ[^�LFieieO<adc�X�\�Z[WfadLFN�^YX`gjJdHRKßÑ�adH~adc�X`HFJdZekRZ[N�w"à%aY±áW�LFN2Z[K`S*HFJVa�LFNPa�g6LF^_aTadc#LbaTghHFJ
LFNPO�^_HRK`S#i[X�~NlU�Knm�X_JVW�Ñn¹ ��� v¾��LFN�\�âã¹ · � v�¸¡{�X�c#L�]PX

Û ÑFâ Û ¹ Û Ñ Û�Û â Û Í
{qc�Z[^�c¯Z[W=Õ�U�Wfa�L"JdXYW�a�LbadXYK¡X_NlaqHRgoadc�X�LFi[kRX_m�JdLFZ[^�Z[\�XYNPadZea�O

´ � · s®�_¸8µ ¼ � ´ � · ��� ¸Bµ ¼ ¹ ´ � ¼ � � ¼ µ ´©·Y¼ � ¸ ¼ µ�º



Ë
°�WVX�JdZ[XYW�� ·�� HRg4^_HRK`S#i[X��NlU�K¬m*X_JdW ·�� ¹ � � � v¾� �<´ � � LFN�\z� � JVX�LFihµqZeW�WdLFZe\¯adHM^YHRNP]PX_JdkRXZ[g¶adc�X�^YHFJVJVXYWfS�HRN�\�ZeN�k`WVX�JdZ[XYWÂHRg¶JdX�LFi¶LFN�\~Z[KMLFkRZeN#LbJVO"SÅLbJVadWYQ�� � � LFN�\�� � � Q+m�HFaVc~^_HRNl]PX_JVkRXFw
à%Nadc�ZeWq^�LFWfX�adc�X�WVU�KÃHRg�adc�XTWfX_JdZ[X_W|Z[WÂadc�X�HFm8]BZ[HRU�W�adc�Z[N�k�³

·�� ¹ � � � v�� � ¹�� � ·�� ¹	� � � � v
� � � º� ZeN�^YX Û � Û� Ü � ¼ � � ¼ LFN�\ Û � Û� Ü � ¼ � � ¼ Q#{ÆXTWVXYX�adc#Lba� Û ·��IÛ ^YHRNP]PX_JdkRXYW ¹�� � Û � �#Û LFN�\�� Û � �#Û ^_HRNl]PX_JVkRX
¹�� � � � LFN�\ � � � ^_HRNl]PX_JVkRXÝ¹�� � ·�� ^YHRNP]PX_JdkRXYW_w

« c8U�W�aVc�X�g6LF^_aÆadc#Lba������������������! "�$#&%'����(� *),+� "���-�� *)/.0 *�1%����2(� *)3+� *�Æ^YHRNPadZ[NlU�XYWÆadHTc�HRi[\¡ghHFJ�^_HRK`S#i[X�
WVX_JVZ[XYWYw465 5?-n.I02143658787�7¶1
.29o5:9�;=<0>Å3@? ;-9BAC;=<6.29�E « c�X�WVX_JVZ[XYW1�	DE Ñ�F�G�HJI+^YHRNP]PX_JdkRXYW�Lbm#WVHRieU+adXYi}OghHFJÂLFNPO¡^YHRK�S#i[X�¡N8U�Knm�X�JÂÑ+QBmlO¡adc�X|J�LbaVZ[HTadX_Wfa ´ WVZeN�^YX Û Ñ�F Û ¹ Û Ñ Û FÅµ�w « c�Z[W�WfX_JdZ[X_W�XYrBU#LFieW�KML�{qc�XYN
Ñ`ZeW�JdXYLFi¿QÅLFN�\�{�X�U�WVXTZ}aqaVHzÚl�ON
���1KMLTghHFJ�Ñ�^YHRK`S#i[X��³

K L ¹ D� E Ñ
�P�I ´ ÑRQ<�@µ�º ´ � µ

« c�X�KMLFZeN?WfadX_S�Z[Nz\�Z[WfS*XYi[ieZ[N�k�adc�X�KnOBWfadX_JVO¯HRg@adc�ZeW�^_HRK`S#i[X�<X�+S*HRN�XYNlaVZjLFi4ghU�N�^_adZeHRN�ZeW�WVc�H¥{qZ[N�k
adc#LbaqZea�WfadZei[i¶HFm�X�O+WÂadc�X�mÅLFWVZe^�i[L¥{ HRgoX�+S*HRN�XYNlaVWYwS Aª.Å1
.ICT<0;=<6.29�EVU��=)W����#X%'�=Y6Z��0 ,[\�2��Y&�� *),��Ñ����2]¡â_^K L KT`�¹aK L"b `�º ´ ËRµc )��:��dfehg�XTc#L�]PX

K L K ` ¹ji D�k"l E Ñ
km ITn i D�� l E â

�P�Ion ¹ D�k*p � l E Ñ
k â �m IqP�I º

g�X�WVU�K aVc�XT\�HRU+m#i[XTWVX_JdZeXYW|HRN�aVc�X�JdZekRcla�m8O È JdWfa�LF\�\�Z[N�k¡U+S�adc�X�adX�JdK¡WÂ{|c�X_JVX m � PMZeW�L È �XY\NlU�K¬m*X_J1H ´ aVc#LbaÂZ[WYQ m JVU�N�WqgjJdHRK ÌnadHrHzLFN�\XP"¹sH`s m µ�Q�LFN�\�aVc�XYN�WfU�K¡K¡Z[N�k¬H¥]PX_JqLFi[i*S*HRWVWVZ}m#i[XH ´ adc#Lba|ZeWYQ�H<¹ãÌ Í � Í Ë Í º�º�º µ�³
K L KT`2¹ D�F l E

F�k*l E Ñ
k âWF:t km I ´ H�s m µ�I ¹ D�F l E �HJI

F�k*l E HJIm I ´ H�s m µ�I Ñ k â F:t k º
u OMadc�X�m#ZeN�HRK¡ZjLFi�aVc�XYHFJdXYK¯Q+aVc�X�WVU�K H¥]PX_J m kRZ}]PXYW ´ Ñ � â�µ!F�Q#WVH

K L KT`2¹ D�F l E
´ Ñ � â�µ3FHJI ¹	K L"b `Æº

´ °�^_aVU#LFi[ieOPQÅadc�XYWVX¬KMLFN�Z}S#U�ijLbadZeHRN�W|{qZeadc?\�HRU+m#i[X¬WVX�JdZ[XYW�N�XYX_\:WVHRK`X�Õ�U�WfadZ È ^�LbadZ[HRN�w�àq^�LFN?kRZe]PX/OPHRU
L"JVXYghX_JdXYN�^_X/ghHFJ|adc�X�ghU�i[i�S�JdH8HRgoZ[g OPHRU�±²JdX�Z[NPadX_JdX_WfadXY\�w µ
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� H¥{TQ#Zeg4Ñn¹ Ô � v��*Q�mlO ´ ËRµÆ{ÆX/c#L¥]PX_KML�¹	K�� K��	�8w g�X�Á+N�H¥{ {|c#LbaWK��`Z[WYÖ�{qc#Lba�Lbm�HRU+a K��	��
g�XYiei¶WVZ[N�^YX
v ¼ ¹½s � Í v��¹½s�v Í v��|¹ � Í º�º�º Í v�� F ¹ � Í v�� Fb�� ¹ v Í v�� FCb�¼ ¹½s � Í v�� Fb �q¹�s�v Í º�º�º Í

gjJdHRK ´ � µ�{�XTHFm�adLFZ[N

K �	� ¹ D� E v
�
�
�P�I ¹ i � s ��¼

Ë:I � � �

� I s Ä�Ä�Ä n � v i �/s � �

� I � ���

� I s Ä�Ä�Ä n Í
HFJqZ[N�HFaVc�X_J|{�HFJV\�WYQ K �	� ¹ã^YHRW�� � vPWVZ[N��*º ´ � µ
« c�Z[WnKMLbJV]PX_i[HRU�W/ghHFJdK¬U�i[L+Q4\�U�X�aVH���U�i[X�J�Q4JdX_]PX�LFieW/adc�XM\�XYX_S�^YHRN�N�XY^_aVZ[HRN®m�X_a�{�XYX_N�X�BS�HRN�XYNPadZ[LFi
LFN�\�aVJVZ[kRHRN�HRK¡X_afJdZ[^�ghU�N�^_aVZ[HRN�WYw

� X_S#ijLF^YZeN�k��Mm8Ozs��*Q�{�X�WVXYXTaVc#LbaK t���� ¹ ^YHRW ´ s��+µ � vPWVZ[N ´ s���µ�¹ ^YHRW��/s�vPWVZeN��Iº ´ � µ
°�\�\�Z[N�k¡LFN�\¯WVU+m�aVJ�LF^�adZ[N�k ´ � µ�LFN�\ ´ � µ�Q#{ÆXTHFm�a�LFZeN�ghHFJdK¬U�ijLFWqghHFJ|adc�X�aVJdZek`ghU�N�^_adZeHRN�W�Z[N�adX_JdK¡W�HRg
X�BS�HRN�XYNPadZjLFieWY³

^YHRW��"¹ K��	� � K�t��	�
Ë Í WfZ[N��"¹ K��	��s K�t��	�

Ëbv º ´ � µ
« c�XYWVXTX_rBU#LbadZeHRN�WqX�BS#ijLFZeN�adc�X�ghHFJdKMLFi�WVZeK¡Z[i[LbJdZea�O¡m*X_a�{�XYXYN�afJdZ[k`LFN�\�cPOBS�X�JVm�HRieZ[^TghU�N�^�adZ[HRN�WY³

^YHRWVc ´ v��+µ4¹ ^_HRW�� Í WVZeN�c ´ v��+µ@¹ vPWVZeN��Iº
« c�X_O�LFi[WVH�i[X�LF\~adH¡LFN¯XYLFWfO~\�X_JdZe]bLbadZeHRN�HRg aVc�X/LF\�\�ZeaVZ[HRN�ghHFJVK"U�i[LFWqghHFJqWVZeN�X/LFN�\¯^YHRWfZ[N�XF³

^YHRW ´ � tu�Yµ�¹ ´ ^YHRW � µ ´ ^YHRW#�Yµ! ´ WfZ[N � µ ´ WVZ[N��Yµ Í
WVZ[N ´ � tu�Yµ�¹ ´ WVZeN � µ ´ ^YHRW#�_µ�t ´ ^YHRW � µ ´ WVZ[N��Yµ�º ´#" µ

� LFK¡XYi}OPQ8U�WfX ´ � µ
adH¬X�+S�JdX_WVW�adc�X�g6LF^_adHFJdWÂHRNMadc�X�JdZekRclaÂZeN�aVX_JdK¡W�HRg K%$!�	&¬LFN�\&K%$'�)(�Q�K¬U�ieadZ}S#ieO�HRU+a
LF^Y^YHFJV\�Z[N�k`adH ´ ËRµ�QÅLFN�\�WVZ[K`S#ieZ[gjOMadH�HFm�a�LFZ[N~adc�X�X�+S�JdX_WVWVZ[HRN�W|HRN�adc�X�i[XYgja�w4 A�<+* ?�;-9-A�;=<¦.29=C-,�.29o5/. <0* 5 ;PE « c�X~c�Z[kRcBÒ�Wf^�c�H8HRiÂ\�X È N�ZeadZeHRN�W�HRgqWVZ[N�X�LFN�\u^YHRWfZ[N�X�LbJdX
U�N#LF^Y^YX�S�a�Lbm#ieOz]FLFkRU�X¬m�X_^�LFU�WVX�aVc�X_O?Z[NP]PHRie]PX"K¡X�LFWVU+JVZ[N�k~HRgÆLFN2LFN�kRieXn{|Z}adc�HRU+aTkRZ}]+ZeN�k�L�S�JdXY^YZeWVX
LFi[kRHFJVZeadc�K ghHFJ�\�HRZeN�kMWVH�w g�XnLbJdXTN�Hª{pZ[N<L`S*HRWVZeaVZ[HRN�aVH`JdXYK¡X_\+O�adc�ZeW�\�XYghXY^�a�w � LFK`XYieOPQ+{�X�a�LbÁPX
adc�X « L¥OBi[HFJ�X�BSÅLFN�WVZ[HRN�W

^YHRW�Ô~¹ D� E ´ s � µ
� Ô�¼ �
´ Ë PBµ�I Í WfZ[NÂÔ�¹ D� E ´ s � µ

� Ô�¼ � b��
´ Ë P � � µ�I Í ´21 µ

HFJ�XYr8U�Ze]bLFi[XYNPadi}O�adc�X|ghHFJdK¬U�ijLFW ´ � µ�Q+LFW�L�Úl�ON@�Å£6¨©£��D�¬HRg¶WVZ[N�X�LFN�\�^YHRWfZ[N�XFw « c�Z[WÆieX�LF\�W�Z[K¡K`XY\�ZjLbadX_ieO
adH"adc�X�\�Z43�X_JVXYNlaVZjLbadZeHRN¯ghHFJdK¬U�ijLFW

^YHRW65I¹½s¯WfZ[N Í WVZeN75I¹ ^YHRW ´#8 µ
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LFN�\�LFieWVH�adH~adc�X¡LF\�\�Z}adZ[HRN:ghHFJdK¬U�ijLFW ´2" µ�Q LFWTX�BS#ijLFZeN�XY\�Lbm�H¥]PXFw�GÅJdHRK adc�X_WVX`Ze\�XYNlaVZeadZeXYWYQ=LFiei4adc�X
HFadc�X_J�S�JdHFS*X_JVadZeXYW|HRgoafJdZ[k"ghU�N�^_adZeHRN�W�LbJdX�X�LFWfO�adH`\�X�JdZe]PXFQ#ghHFJ|X�#LFK`S#ieXFQ

^YHRW ¼ Ô � WVZeN ¼ Ô~¹ã^YHRW ´ ÔMs�Ô�µ
¹ ^_HRWIÌ�¹ � º ´�� µ
« c�X|HRN�XÂadc�Z[N�k�adc#Lba
Z[W@N�HFa
WfH/HFm8]BZ[HRU�W@Z[W�adc�X�^YHRN�N�XY^_adZeHRN�W�HRgI^YHRWÆLFN�\�WVZ[N"{|Z}adc�adc�X�NlU�K¬m*X_J

� Q�LFN�\2Z[NzSÅLbJVadZ[^_U�ijLbJ�adc�XYZeJ�S�X�JdZ[H8\�Z[^YZ}a%O<S�JVHFS�X_JVaVZ[XYWYw « c�XYWVX`^YLFN�m�X"\�X_JdZ}]PXY\�LFW�ghHRi[i[H¥{qWYw�G4Z}JdWfa�QHFm#WVX_Jf]PX`adc#Lba/adc�X`WVX_JdZeXYW � DE ´ s � µ � Ë ¼ � G ´ Ë PBµ�I¶ghHFJn^YHRWIË�Z[WTLFN®LFieadX�JdN#LbadZ[N�k�WVX_JdZeXYWT{qc�HRWVX¡adX_JdK`W\�XY^_JVX�LFWVX/ZeN�WVZ��YX�m*XYkRZ[N�N�ZeN�k�{qZeadc P"¹ � Ö#WVH�mlO~adc�XTLFi}adX_JdN#LbaVZ[N�k`WfX_JdZ[X_WqadXYW�a�Q
^YHRWIË�¹ � s Ë ¼Ë:I ¹½s � {qZeaVc�X_JVJVHFJ|ieXYWVWqaVc#LFN Ë �� I ¹ Ë� Í

LFN�\<Z[N¯SÅLbJfadZ[^YU�i[LbJ�^YHRWIË�� Ì+w � ZeN�^YXn^YHRWÅÌ¬¹ ��� Ì+Q#m8O�adc�X/Z[NPadX_JVK¡XY\�ZjLbaVX�]bLFi[U�XTadc�X_HFJdXYKÃaVc�X_JdX
Z[W�Lba�i[X�LFWfa�HRN�X"N8U�Knm�X�J � Q ´ Ì Í ËRµ|WVU�^�c2adc#Lba�^YHRW � ¹ Ì+w�ÎÂLFi[i=adc�X����¡¢b�h�[����¨�WVU�^�c2NlU�Knm�X_J
	ÇHRg
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