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FHGEI
J�KMLON�I-P�QSR�I;TUKVN#JSWOQSXZYVI[L\R]Q�^�R]K�YO_`I-KMLOQ�a

FcbedfQ�gih�YO_`I-KMLOQjJ�Y�RkYl^m^�QSR�I-N@^nI-J�YjP�QST
N�I-N@^�QSXZYoI[LpR]Q�^�R]K�YO_`I-KMLOQrqQ
sutwvyx�z�{2|}x�z�{�~��

FHGEI0N�h����	KMLOQ�JSWOQcI[T���R]K
P�K�^m^�K vyx�z�{2|}x�z�{ N�I�Y�h�L�Y���h�LO_`I-KMLOQ�RkYO_`I-KML�Y�TUQ���RkYl^m^)Y
�	K	N@^)Y�LOQSTDT'Y��kK�R�XZY

vyx�z�{2|}x�z�{�~�� ,
x�z���� , {5x�z����`��{��O�O��x�z������u{
x�z���� , {5x�z���� � {��O�O��x�z����E��{ � ¡£¢�¤

QZJSWOQVT'Y�J�K	N@^)Y�Ll^�Q�P¥Ie¦Mh�YOP
YO¦MLOK � , N�I�Y��	K	N�I�^nI�§SY
¨
F ©ªT«§SY�R�I�Y�R]QuP�QST`��Y�RkY�X�Q�^�R]K � , P
Y � Y­¬¯®eTUQ°RkYOP¥I-J�I±P�QSTDT[dfQ�gih�YO_`I-KMLOQ�J�Y�RkYl^m^�QSR�I-N@^nI-J�Y
P�Q�N#JSR�I�§`KMLOK�h�L�YrJSh�R<§SY�LOQST2��I�Y�LOK z ®iJSh�I
N�I
PiqYVI[T2LOKMX�QZP¥I³²µ´;¶�·M¶¹¸Mº�²(²»º½¼«¾e¸�¿�Àl¿�¨

FcÁµTiTDhOK	¦	K�P�QSTDTUQoRkYOP¥I-J�IÂR�I-N�h�TÃ^)YjP¥I
¦MRkY�LOP�QÄhl^nI[T=I�^�qYV�	QSRÅ¦eI[hOP¥I-J�Y�R]QoT[dfQ±Æ4Q�^m^�KÄP¥I�§SY�R�I�Y�Ç
_`I-KML�I
P�QSTDT'YjJ�K	N@^)Y�Ll^�QZP¥I
¦Mh�YOP
YO¦MLOK�N�h�TDT'YjN@^)Y�È�I[T=I�^�qYjQ�N�h�TDT'Y�R�I-N��	K	N@^)YjP�QSTÉN�I-N@^�QSXZY
I[L\R]Q�^�R]K�YO_`I-KMLOQ�¨
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FcÁµTSX�Q�^�K
P�K N�I	��hÉqKrX�K
P¥I � J�Y�R]Q��ÍYOJ�I[TDX�QSLl^�Q­�	QSRiK�^m^�QSLOQSR]Q TUQu§SY�R�I�YO_`I-KML�IlP�QSTDTUQ RkYOP¥I-J�I
P�QSTDT[dfQ�gih�YO_`I-KMLOQ�J�Y�RkYl^m^�QSR�I-N@^nI-J�Y�I[LZ��h�LO_`I-KMLOQ�P¥I¥��Y�RkY�X�Q�^�R�I	P¥I�§`QSR]N�I�P
Y�TDT'YZJ�K	N@^)Y�Ll^�Q
P¥I2¦Mh�YOP
YO¦MLOK�P¥I;Y�LOQSTDTUK¥®³J�KMX�QoYOP�Q�N#QSXr��I-K��	KMT=IÂKy_±QSR�I2P�QSTiN�I-N@^�QSXZYVYOP¹Y�LOQSTDTUK
Y��	QSR<^�Kia�I[Lr^)Y�T=IÉ§`QSR]N�I-KML�I;X�K
P¥I � J�Yl^�Q½I[TEX�Q�^�K
P�Ko§�I-QSLOQÄI[LOP¥I-J�Yl^�K\J�KML\I[TELOKMX�Q�P¥I
À�¶����m¶�¼��9¶H¸Mº�²(²»ºo¼«¾e¸�¿�Àl¿�¨

F��¥K	N@^�K
v , x�z�{	�f~ x�z���� , {5x�z���� � {��O�O��x�z���� � {

x�z���� , {5x�z����4�){��O�O��x�z���� � {
T[dfQ�gih�YO_`I-KMLOQjJ�Y�RkYl^m^�QSR�I-N@^nI-J�YjP�QST
N�I-N@^�QSXZYÄ��hÉqK\Q�N#N#QSR]QoR�I-N#JSR�I�^m^)YjJ�KMX�Q

sut � , v , x�z�{�~��
FHGMQoT'YrJ�K	N@^)Y�Ll^�Q � , qQV�	K	N�I�^nI�§SYÉ®iN�IEW�YrJSWOQ


 v , x�z�{ 
 ~ s
� , � �
��� v , x�z�{�~ x����½t s�{�� ��� I[Ll^�QSR]K��

FHGMQ � , qQVLOQ�¦�Yl^nI�§SYÉ®iN�IEW�Y

 v , x�z�{ 
 ~ � s

� , � �
��� v , x�z�{�~������ ��� I[Ll^�QSR]K��
FcbedfQ�gih�YO_`I-KMLOQ�R]QST'Yl^nI�§SY�YO¦MT=I�Y�R]¦	KMX�QSLl^nIÉqQ N�h��ÄJ�I-QSLl^�Qj�	QSR0T'Y�J�K	N@^�R�hO_`I-KMLOQ P�QSTeTDhOK`Ç
¦	K¥®ÅX�QSLl^�R]QVT'Yp��R�I[XZY½N#QSR<§`QV�	QSR�T'Yo¦MRkYOPih�YO_`I-KMLOQrP�QST;TDhOK	¦	KpN@^�Q�N#N#K�I[L½��h�LO_`I-KMLOQ
P¥I � , ¨

F��eN#QSXr��I-Ki¨ ��Yl^�K I[T
N�I-N@^�QSXZY

vyx�z�{2|}x�z�{�~ � ,
z"!Sz°t s#%$

Y�T�§SY�R�I�Y�R]Q�P¥I � , P
Y � Y°¬ N�I�K�^m^nI-QSLOQ
T[dDY�LOP
Y�X�QSLl^�K�R�I[�	K�R<^)Yl^�K\Y � Y�LOJ�Ki¨
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ÁµT4TDhOK	¦	K P�QSTDTUQ\RkYOP¥I-J�I³��R]Q�N#QSLl^)Y�Y�TUJSh�LOQp��R]KM��R�I-Q�^�qYVJSWOQpLOQj§�I[LOJ�KMT'Y�LOK T[dDY�LOP
Y�X�QSLl^�KpQ
LOQ�YO¦	Q�§`KMT'Y�LOKHT'YrJ�K	N@^�R�hO_`I-KMLOQ�¨
F������������������ "!$# ÁµTETDhOK	¦	K\P�QSTDTUQVRkYOP¥I-J�IEW�Y�^)Y�Ll^nIERkY�X�I
gih�Y�Ll^nIMN#KMLOKHI;�	KMT=IMP�QSTDT'Y
��h�LO_`I-KMLOQHP¥IÅ^�RkYON��kQSR�I[X�QSLl^�K YOP Y�LOQSTDTUK�Y��	QSR<^�K � , v , x�z�{ ®uJSWOQHN�I�I[Ll^�QSR]N#Q�J�Y�LOK
N�h�TDTUQ�RkYOP¥I-J�I0Xrh�TÃ^nI[��TUQ�¨&%ª¦ML�I�RkY�X�Kc��Y�R<^�Q�P
Y�h�L �	KMTUK�P¥I v , x�z�{ QÄ^�QSR�X�I[L�YHI[L
h�LOK�_±QSR]KVP¥I v , x�z�{ K I[L\h�Lp��h�Ll^�KpY�TDT[d4I[L � L�I�^�Ki¨

F������������������ (')# ÁµTÂTDhOK	¦	K\P�QSTDTUQÄRkYOP¥I-J�IiqQjN�I[XrX�Q�^�R�I-J�KpR�I-N��	Q�^m^�K\Y�TDT[dDYON#N#QoR]Q�Y�TUQ�¨
F������������������ +*,# GMQ\T'YoJ�K	N@^)Y�Ll^�Q � , qQ\�	K	N�I�^nI�§SYÉ® h�L���h�Ll^�KyP�QSTDT[dDYON#N#Q\R]Q�Y�TUQ��ÍY
��Y�R<^�QpP�QST�TDhOK	¦	K P�QSTDTUQ�RkYOP¥I-J�I9N#QpN�I�T'YON#J�I�YHY�TDT'Y�N�h�Y�P�Q�N@^�RkY h�LcL�h�X�QSR]K¹^�K�^)Y�TUQ
P¥I-N���Y�R�I`P¥I`_±QSR�I`Q��	KMT=Iµ¨BGMQ�T'Y­J�K	N@^)Y�Ll^�Q � , qQ�LOQ�¦�Yl^nI�§SYÉ®ih�L���h�Ll^�K�P�QSTDT[dDYON#N#Q�R]Q�Y�TUQ
�ÍYV��Y�R<^�QZP�QST2TDhOK	¦	K�P�QSTDTUQoRkYOP¥I-J�I
N#Q�N�IÂT'YON#J�I�YrY�TDT'YjN�h�YjP�Q�N@^�RkY�h�L�L�h�X�QSR]K½^�K�^)Y�TUQ
��Y�R�IeP¥Ie_±QSR�I
QÄ�	KMT=Iµ¨

F������������������ .-�# GMQ�T'Y½J�K	N@^)Y�Ll^�Q � , qQ\�	K	N�I�^nI�§SYÉ®9T[dDY�LO¦	KMTUKyN#Q�J�KMLOP�K¹I[TMgih�Y�TUQVI[T
TDhOK	¦	K�P�QSTDTUQÄRkYOP¥I-J�IET'YON#J�I�Y�h�Lp�	KMTUK �0/ qQ

x����rt s�{�� t �1 2
3 , �
��� x �0/E�w�

2
{�� 12547698 �
��� x �0/E���

2
{ �

I[L\JSh�I³qQ&:�; �f~.<¥s � � � �O�O� �5= � s �5= t�s � �O�O� �«¡�>�? T[dÅY�LO¦	KMTUKHN#Q�J�KMLOP�K I[TÂgih�Y�TUQyI[T
TDhOK	¦	KÄ^�QSLOP�QrY�h�LOK\_±QSR]K �@/ qQ

x����½t s�{�� � 12547698 8 �
��� xÍ�@/;�w�
2
{9t

�1 2
3 , �
��� xÍ�@/E���

2
{ �

I[L JSh�I�qQA:B;C; �f~D<¥s � � � �O�O� �5= �Zs �5= t s � �O�O� �«¤E> ¨BGMQ�T'Y J�K	N@^)Y�Ll^�Q � , qQZLOQ�¦�Yl^nI�§SYÉ®
LOQSTDT[dfQSL�h�LOJ�I�Yl^�K�N�IeN#K	N@^nI�^�h�I-N#J�Q � � � Y x�� � t s�{�� ¨
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F��eN#QSXr��I-Kia

F������������������ � #�� L�Y�RkYOP¥I-J�Q Xrh�TÃ^nI[��T'Y\P¥IEK�R]P¥I[LOQ���J�K�R�R�I-N��	KMLOP�QpY¹h�L���h�Ll^�K
J�KMXrh�LOQ YOP��HRkY�X�IlP�QST�TDhOK	¦	K�P�QSTDTUQ�RkYOP¥I-J�I ®MI[L JSh�I ®�KMTÃ^�R]Q Y�TDT'Y sMt � , v , x�z�{�~ � ®
N#KMLOKVN#K
P�P¥I-N��ÍYl^m^�QoTUQÄR]QST'YO_`I-KML�I
JSWOQ�Q�N���R�I[X�KMLOK�T[dDY�L�L�h�TDT'Y�R]N�IMP�QSTDTUQ�P�QSR�I�§SYl^�QZP�QSTDT'Y
��h�LO_`I-KMLOQjP¥Ie¦Mh�YOP
YO¦MLOK\P¥IiY�LOQSTDTUK � LOKpY�TDT'Y x � �¹s�{ Ç�Q�N�I[XZY
¨

�
� z v , x�z�{�~ � � �O�O� �

���
	 ,
� z �
	 , v , x�z�{�~ �

FcÁ
PihOQoRkY�X�I�JSWOQ�J�KMLl§`QSR]¦	KMLOK I[L�h�LV��h�Ll^�KÄJ�K�R�R�I-N��	KMLOP�QSLl^�Q�YOP�h�L�YVRkYOP¥I-J�Q�P�KM��Ç
��I�YÉ®0§�I5J�KMLl§`QSR]¦	KMLOK P
Y�P¥I[R]Q�_`I-KML�I9KM���	K	N@^�Q ? LOQST���h�Ll^�K N�I5K�R�I-¦eI[L�Y�LOK Y�TÃ^�R�I³PihOQ
RkY�X�I ®iJSWOQVLOQjP¥I�§`QSR]¦	KMLOKpN#Q�J�KMLOP�KpP¥I[R]Q�_`I-KML�IMKM���	K	N@^�Q	®EP¥I-N��	K	N@^�QrY�� ��
 R�I-N��	Q�^m^�K
Y�TDTUQZP¥I[R]Q�_`I-KML�IMP¥I¥Y�R�R�I�§`KVP�Q�IE��R�I[X�I

F������������������ ��,# ÁµL�J�K�R�R�I-N��	KMLOP�QSLO_lY�P¥IOh�L�Y RkYOP¥I-J�Q�P¥I�K�R]P¥I[LOQ��VI[T�TDhOK	¦	K���R]Q�N#QSLl^)Y
� RkY�X�I�QSLl^�RkY�Ll^nI�Q�� RkY�X�I°hON#J�QSLl^nI ®�Y�TÃ^�QSR�L�Yl^nI���RkY�P¥I­TUK�R]K¥®rTUQcJSh�I�^)Y�LO¦	QSLl^nI
P¥I�§�I-P�KMLOKHTUK�N���YO_`I-KVJ�I[R]J�K	N@^)Y�Ll^�Q½I[LrN#Q�^m^�K�R�IEhO¦Mh�Y�T=I ®2P¥I ��� ��RkYOP¥I�Y�Ll^nIµ¨
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F������������������ �� # � T=I YON�I[Ll^�K�^nI5P�QSTBTDhOK	¦	KcP�QSTDTUQ�RkYOP¥I-J�I5�kK�R�XZY�LOK h�L�YHN@^�QSTDT'Y�P¥I
RkYO¦	¦eIeJ�KML½J�QSLl^�R]K�LOQSTE��h�Ll^�K�P�QSTDT[dDYON#N#QÄR]Q�Y�TUQZP¥I¥YON#J�I-N#N�Y

��� ~ s
¡ � ¤

� �1 / 3 , �0/E�
�1 / 3 , �@/	�

N#Q�T'Y�J�K	N@^)Y�Ll^�Q � , qQj�	K	N�I�^nI�§SYÉ®
¦MT=I�YON�I[Ll^�K�^nIS�kK�R�XZY�LOK�J�KMLoT[dDYON#N#Q�R]Q�Y�TUQ ¦MT=I�Y�LO¦	KMT=I

 ����
 ~ x����½t s�{��

¡ � ¤
x � ~�� � s � �O�O� �E¡ � ¤ �¹s�{

N#Q�T'Y J�K	N@^)Y�Ll^�Q � , qQZLOQ�¦�Yl^nI�§SYÉ®�¦MT=ISYON�I[Ll^�K�^nI��kK�R�XZY�LOK�J�KML�T[dDYON#N#Q�R]Q�Y�TUQ°¦MT=ISY�LO¦	KMT=I
 ����
 ~ �����
¡ � ¤

x � ~ � � s � �O�O� �;¡ � ¤ �¹s�{

Fcb	Yc��R]KM��R�I-Q�^�qY���J�KMXr�	K�R<^)Ych�LÉdµI[Ll^�QSR]Q�N#N�Y�Ll^�Q J�KMLON#Q�¦MhOQSLO_lY
a�¦MT=I0YON�I[Ll^�K�^nI9P¥I�h�L
N�I-N@^�QSXZYVI[LpR]Q�^�R]K�YO_`I-KMLOQ�LOQ�¦�Yl^nI�§SYÄYl§`QSLl^�Q���h�LO_`I-KMLOQrP¥Ie^�RkYON��kQSR�I[X�QSLl^�KVP¥IiY�LOQSTDTUK
N@^)Y�È�I[TUQªQ Y­�ÍYON#Q�X�I[L�I[XZY � J�I-KÉqQ­J�KML­^�hl^m^nI�IÉ�	KMT=I�Q°¦MT=I�_±QSR�IÉLOQSTON#QSX�I[��I�Y�LOKZN�I[L�I-N@^�R]K
P�QSTÉ��I�Y�LOK�J�KMXr��TUQ�N#N#K��uI[Ll^�QSR]N#Q�J�Y�LOKÄT[dDYON#N#Q�I[XrXZYO¦eI[L�Y�R�I-KrI[Lr��h�Ll^nI�P¥I�§`QSR]N�I�P
Y�TDT[dfK`Ç
R�I-¦eI[LOQ	®4I[T
JSWOQ�N���I-Q�¦�YVI[TÉ�ÍYl^m^�KÄJSWOQoIÂ�	KMT=IeP�KMX�I[L�Y�Ll^nI ®iJ�I-KÉqQjgihOQSTDT=IeJSWOQÄ�	QSR���R�I[X�I ®
Y�TDT[dDY�h�X�QSLl^)Y�R]Q­P�QSTS¦Mh�YOP
YO¦MLOK¥®e^�QSLOP�KMLOKÄYr��YON#N�Y�R]QjLOQSTSN#QSX�I[��I�Y�LOK�P�Q�N@^�R]K¥®eN#KMLOK
P¥IER]Q�¦	KMT'YrJ�KMXr��TUQ�N#N�I
J�KML�I[hO¦�Yl^nIµ¨

F��¥QSRjI[TÅ^�RkYOJ�J�I�Y�X�QSLl^�K P�QST�TDhOK	¦	K P�QSTDTUQ�RkYOP¥I-J�I ®�N��	Q�J�I-Q��	QSR J�I qK�JSWOQ�R�I-¦Mh�Y�R]P
Y I
RkY�X�I4J�K�R�R�I-N��	KMLOP�QSLl^nI0Y�I��	KMT=I9P�KMX�I[L�Y�Ll^nI ®�qQ hl^nI[TUQ�T'Y�J�KMLOK	N#J�QSLO_lYHP�Q�I���h�Ll^nI9P¥I
I[Ll^�QSR]N#Q�_`I-KMLOQ�P�QST2TDhOK	¦	K�J�KML�T[dDYON#N#QrI[XrXZYO¦eI[L�Y�R�I-KoQ�P�Q�IÂR]QST'Yl^nI�§�I�§SY�TUK�R�I
P�QST2��Y�RkY�Ç
X�Q�^�R]K � , ¨ �¥KeI-JSW��Q ^)Y�T=IÉ��h�Ll^nISJ�K�R�R�I-N��	KMLOP�KMLOKoY�TÉT=I[X�I�^�QªP¥I�N@^)Y�È�I[T=I�^�qY P�QST`N�I-N@^�QSXZY
I[L�R]Q�^�R]K�YO_`I-KMLOQ	® �	QSR�T'Y�TUK�R]K�P�Q�^�QSR�X�I[L�YO_`I-KMLOQ�N�Iu��hÉqK}I[Xr��I-Q�¦�Y�R]Q I[T JSR�I�^�QSR�I-K P¥I� KMhl^�WÉ®�JSWOQH�kK�R�L�I-N#J�Q I[TÅ§SY�TUK�R]QHP¥I � , J�K�R�R�I-N��	KMLOP�QSLl^�Q Y�T�T=I[X�I�^�Q�P¥I�N@^)Y�È�I[T=I�^�qY
a
R�I-N#KMTÃ§`QSLOP�K�T[dfQ�gih�YO_`I-KMLOQVY�hON�I[T=I�Y�R�I�YÉ®4N�IiK�^m^�QSLO¦	KMLOK �	KeI³I¥§SY�TUK�R�I2P�QSTDT'Y ��h�TUN�YO_`I-KMLOQ
I[LrJ�K�R�R�I-N��	KMLOP�QSLO_lY½P�Q�Iegih�Y�T=IiYl§�§�I-QSLOQÄT[dµI[Ll^�QSR]N#Q�_`I-KMLOQ�J�KMLpT[dDYON#N#Q½I[XrXZYO¦eI[L�Y�R�I-Ki¨
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