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GIHKJ

L�MON HQP�RTSVUXWIY[ZIHTPK\
]_^`PIUXHbacPK\dZeWfHKJ

Lhg N HQP�]XHKJ�ikj�lImX^`HXnX^`WTPK\oHI]p]KPXJqYf][jTmqY_\Ir�Jsl`H�joisWTWdiktqYu\drwv

xzy g YT] WIifUKPfWTWsm j`Yu\VYuJoH{a"Y y H y a|P�]XHKJ�ikj�lImX^`HXnX^`WTPK\oHI]p]_S}U_l�JTloPKJ
PK\dm~UTi��I^`PIU[J ]_S N ]KHXJ~ikj M Yu\fJIHsn`]XHIUuJV]ei[\oWsmQj`Y_\}YuJoHTWXm��VPK\dm
lImX^oHsnX^`WTPk\`HI]�jTn`i�� g y

�@y g YT]�P����TY_\f�oPXnqYKPk\dJ�]uS N ]XHKJ~iKj M tsloHsndH�� YT]�JTloH�]uS N rfnoi[ST^�iKj
�����K��� M:� rdHK\oHsndPKJoHXZ N mePTWfW�ndHsjdWTHoUuJVYsiu\}]��s��tVYuJTl���� g y

�d�X�V���z�u�q�T���������z���z�¡ KSVU_lpP�rfnoi[ST^�� YT]QUXPTWTWfHXZ�P RTSVUKWoY[ZIHTPk\ ndHsjdWTHoUuJVYsiu\
rTnoi[ST^ y

¢f£f�X¤q¥d�T¦k���������¨§b��©q]T]_SX�VH�JTloPXJ g Yf]�j`Y_\}YuJoH y  klVi[tQJsl`PKJpª �@«­¬ � ®¯�°I±  THfH
² xzy�xzy�xu³o´ joiKneP��µiknIHQHTWfP N iKndPXJIH�][JIPXJIH_�}Hk\dJ y

¶oH�tIPK\fJQJqi#ZdHXnqYu�oH�P#^dnIHI]KHK\fJoPKJqYTiu\~joiKne� y
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© UuloPu� N Hsn~YT]�P�UTi��o^oWTHu�VHK\fJIPsnTm
Usi �I^qi[\oHK\fJ iKj g acY y H y a"P�UTi��o^qiu\`Hk\dJ ikj
M'&)( � «�¬ � y * ikJIH�JTloPXJQJsloH�UXWdid]_SdnIHpiKjeP�UuloPu� N Hsn,+ YT]�PeUTiu\f�oH.-
^ViXWsmsJ`i[^oH ² ^qid]T]fY N WsmQ\Viu\}�TUsi �I^oPoUuJ ´ y / l`H�jdPoUKHo]�ikj�Jsl}YT]�^ViXWsmsJ`i[^oH~]_^oPK\
lImX^`HXnX^`WTPK\oHI]�Jsl`PKJ N HTWdi[\drQJqi g y ¶`H�]KPXm�JTloPXJ�JslVif]KH�ldmX^`HXns^oWTPK\oHo]�jTn`i�� g
PsndH ]uST^T^ViknTJqY_\Ir0+ y 1 iKn�Pk\Im�U_l`P_� N HXn2+¡a tIH�ZIHk\qikJIH N m

L23 + 3 JTloH�]KHXJ�ikj�lImX^oHsnX^`WTPk\`HI]�Y_\ g ]_ST^f^qiKnsJqYu\dr0+ y
/ t`i�U_l`P_� N HXnq] a4+ PK\dZ25�a PXnIH�UKPfWTWTHsZ PXZ76TPoUTYKHK\fJ PTWdi[\dr � Y[j
�98:+ ¯ �98;5 YT]#P=< �.>@? � �BAK�ujdPoUKH y C \�Jsl}YT]QUKPo]KH a¡tIH�tdn`YuJoH

+ 3 �D5 ±
/ loHXmePsndHpUXPTWfWTHXZ PXZ�6fPIUfYKHk\dJ�Ykj�JsloHsmePXnIHQPXZ�6fPIUfYKHk\dJ�PfWdiu\Ir~]si �VHQ� y
C \�JslVYf]QUKPo]KHba tIH�tfnqYuJoH

+ 3 5 ±
* i[JIH�JTloPXJpPXZ76TPIUfYKHK\VU[m�Pk\IZePXZ�6fPIUfYKHk\}U[m~PTWIiu\dr�� PXndH�][m[�f�VHXJfn`YfU�PK\dZ
nIHXjdWfH.-qYu�IH�ndHfWTPKJVYsi[\V] y
© rIPTWTWfHXnfm~YT]�Pe]KHFEKS`Hk\VUXH

+ G 3 +�H 3JIKIKIL3 +	M

iKj�U_loPu� N HXn`]�]_S}U_l�Jsl`PKJ,+	N-Yf]�PXZ76TPIUfYKHK\fJeJqiO+	NQP�H joiKnePTWTW=R�SUT y C j
+	N 3 �V+	NQP�HKa toHe]KPXm�JsloPXJQJsl`H�rdPTWfWTHsnTm Uknoid]T]KHo]�� PXJQJslVYf]�]uJoHk^ y
/ loHQWTPo]uJ Yu\dZIH.-=T�r`Y[�IHI]#JsloH WfHk\IrsJsl
ikj�JTloH�rdPfWTWfHXnTm a¡tsl}YTUul
l`Hk\VUXHXj`iknsJTl
Yf]�JsloH#\fSK� N HXn~ikj�ldms^oHsnX^oWfPk\`HI]�JsloPXJpPXnIH�U[n`if]T]XHXZ N m�Jsl`H
rIPTWTWfHXnfm y / l`H Z`YT][JIPK\VUKH

L'W � +YXZ5 � iKj�JsloH�U_loPu� N HXn`][+ Pk\dZ\5 YT]�Jsl`H���Yu\VY��oSK��WfHk\IrsJsl
ikj�P
rIPTWTWfHXnfm~Usi[\T\oHoUuJVY_\dr�Jsl`H_� y * i[JIH�JTloPXJ�JTtqi�U_loPu� N HXn`]QPXnIHQPXZ�6fPIUfYKHk\dJ
YkjePk\dZpi[\oWsm~Y[j�Jsl`HIYkn�Z`Yf]uJIPK\VUXH�YT]�PXJ#�µid]uJ]A y
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]_ST^f^qiKnsJq] N ikJslpPk\IZ��L+ X �s�D+�� ¯ �L5;X �s�D5�� y
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¢f£f�X¤q¥d�T¦k���������@?b��Adnoi[�oH�Jsl`PKJpP�rIPTWTWfHXnfmejTn`i�� + J`iO5 loPI]���Y_\}Y��oSK��WfHk\drTJsl
Y[jePk\IZpiu\`WXm~Ykj�YuJQZoisHI]�\Vi[J~U[n`if]f]�Pk\Im�ldmX^`HXns^oWTPK\oH�JTtVYTUKH y B iknIHdi[�oHXn a
JsloH�]XHKJ�iKj�ldmX^`HXns^oWTPK\oHo]�JTloPKJ�PsndHpUknoid]T]KHsZ N meP��zY_\}Y��ISX��WTHK\drTJsl�rIPTWTWfHXnfm
jTnoi � + J`iO5 Yf]�^dnIHIUTYf]KHfWXm�JTloH�]XHKJ�ikj�JTlqid]KHQ� � g JsloPXJ ]KHK^oPsndPKJoH\+
jTnoi � 5 y C \Q^`PXnTJqYTUuSoWfPXn@a"Jsl}YT]Q]XHKJ~YT]�JTloH�]XP_�VHQjoiknePfWTW�JTlqif]XH���Yu\VY��ISK�
WTHk\IrsJTl�rdPfWTWTHsn`YXHI] y

* i[JIH�JsloPXJ�� PoUuJV]�iu\�Jsl`Hp]KHXJDC�ikj�UuloP_� N Hsn`] N mQZ`Yf]uJIPK\VUXH
^dndHo]KHsns�qYu\dr�^oHXnk�ISdJIPKJVYsi[\V] y
�	� ¦K�K¤�

�s�V�s� ���z�����@Eb�GF�4H�!�+$I�-��JK$*&!JL2	���+$�� '-M�J
JK��&N��'O����$P�*���Q 7"%$*&O+�R)�!�+$	�
�s�V+ 3 ��+ ±
GIHKJ�S}]�j`Y -ePk\pPXn N Y[JfndPsnTm�U_loPu� N HXn
L +TSfa JsloH jsST\IZdP_�}Hk\dJIPTW U_l`P_� N HXn y AsSfJ

L0UWV ¯ �_�s� � � 3 +TS 3 � y

Xd�	Y%Y�� �z���z��Zb�¡� ������'��!&����%'+6��86	[+$+2\���*�0C]�^��,�6*'_/`$	�1$*&����($-,."*� U :

as¤q�f�[� � GIHXJ
+ S ¯ + G 3 +�H 3JIKIKIL3 +	M>b"H 3 +	M

N HQPk\ImQrdPfWTWTHsnTm�]uJIPsnsJVY_\drpPKJ2+cS y ¶oH�tqYXWTWp]ulqiktQJsloPXJ�Jsl`HXnIH�PXnIHQHTWTHu�VHK\fJq]
d N �fe Uhg tqYuJTl0+	N ¯ d N +TS y / l}YT]�Yf]�Pk\�HTPo][m~Yu\dZsSVUuJVYsi[\3v  kSf^T^Vif]KH d N loPI]
N HTHK\ejoi[ST\dZpPTWXnIHTPsZTm y GoHKJ�� N H�JsloH#lImX^`HXnX^`WTPK\oH�tqYuJTl,+	N 3 �D+	NQP�H y / loHK\
d b"HN � Yf]�P#lImX^`HXnX^`WTPK\oH�Yu\ g JTloPXJ~]_ST^f^qiKnsJq] +cS y / lTS}]

�s� ¯ d Nji d b"HN j`ikn�]Ti��VHPi1� U
k



PK\dZ
+	NQP�H ¯ �s�	+	N ¯ �s� d N + S ¯ d N i d b"HN d N + S ¯ d N iK+ S ±

/ lVYf]�tIPsm@a tIH�UTiu\}]uJfnsSVU[JIHXZ~Pk\pHfWTHu�VHk\dJ d NQP�H ¯ d Nji1�fe Uhg y
 IYu\VUXH�HK�oHXnTm U_loPu� N HXn~UXPk\ N H�UTiu\f\oHIU[JIHsZ�J`iO+TS N meP#rIPTWfWTHXnfm@a

JTloH�]uS N rfnoi[ST^ e Uhg PTWXnIHTPsZTm�PoUuJq]#JfndPK\V]fYuJqY[�IHfWXm~i[\PC y
� i[\V]fY[ZdHsn�� � g y GIHKJ2+ ¯ d +cS ² tsl`HXndH d � e Uhg ´ N HQPeUuloP_� N Hsn

]uST^f^qiknTJIHsZ N m�� y ©q]�tIHQPfWXndHfPXZfmQloPX�IHei N ]KHsns�oHXndHsZ@a"Jsl`HXndH�YT]�Pk\�HfWTH_�}Hk\dJ
i1� U ]_SVUul�Jsl`PKJ

�s� ¯ d i d b"H �fe Uhg ±
/ lTS}]�Jsl`H�rdHk\`HXnIPKJqYu\dr�]KHKJ�j`ikn�� YT]QUTiu\fJoPIYu\oHXZ�Y_\�e Uhg y < � � �>=@�

XI�	Y%Y�� �z�������b��� $�� ' ¯ i H>i�� IKIKI i M_"%$ � ���^&�,_&+$>J`&+$*'+$	�`�86	�-/ d �¡� : F^4H�!�+6*'
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&+$>J#&�$*'+$	�#�(6	�-/ d "���, $+2*$��86	�-/ �!���)�54 �!�+$92*$��
�8$*&
'1RP6N:�$N:	R.�!�+$*&�$P�^&�$.�����
6*��,�6
�
$�' R�S�� '-M+�����!�����

d ¯ i H IKIKI i N b"H>i N P�H IKIKI i�
\b"H i�
 P�H IKIKI i�� ±
aT¤q�f�[�@� AsSfJ

L d N V ¯ i H IKIKI i N­a

L +	N V ¯ d N + S a|PK\dZeWTHXJ

L � N N H�Jsl`H#ldmX^`HXns^oWTPK\oH ]KPXJqYT]kjTmqY_\dr�i N ¯ �s��� y
¶`H�UKWfPIY��~JsloPXJQJsl`HpUsiKnTndHo]_^Viu\dZqY_\Ir�rIPTWTWfHXnfm

+ S ¯ + G 3 �	� ��� +�H 3 � � ��� IKIKI +	M>b	� 3 �	��� � � ��� � +	M>b"H 3 �	��� � � �
Z`iXHo]�\qikJ~U[noid]T]�PK\dm�lImX^oHsnX^`WTPk\`H�JftqYTUXH�^dn`i[�VY[ZdHsZ�JTloPKJ.i H IKIKI i M YT]�P
�zY_\}Y��ISX��t`iKnTZ�WfHk\IrsJslpndHk^IndHo]KHk\dJIPXJqYu�oH�joikn d y / loHk\�JsloH�UXWTPoY��~j`iXWTWIi[tV]
jfnoi � ² x y­xzy��o´(y

�



 Ii�WTHKJ�S}]Q]_Sf^T^qid]KH�JTloPXJ

d N b"H � N ¯ d 
\b"H � 


joikn�]Ti��}H R�S � y ¶`H�Usiu\}UKWKSdZdH

d N b"H i N d b"HN b"H ¯ d 
\b"H i 
 d b"H
\b"H

tsloHK\VUXH
i H IKIKI i N b"H i Nji N b"H IKIKI i H ¯ i H IKIKI i 
@b"H i�
 i 
@b"H IKIKI i H ±

/ lTS}] a
A ¯ i N IKIKI i�
\b"H i�
5i�
\b"H IKIKI i NQP�H ±

B SoWXJqYu^oWXmqY_\Ir�jfnoi��pJTloH�nqY[rXldJ a¡toHei N JIPIYu\

i NQP�H IKIKI i�
\b"H ¯ i N IKIKI i 


tslVYfU_l�Y��I^`WIYKHo]�Jsl`PKJ�toH#loPX�IHQP�]_lViknTJIHXn�t`iknfZ�joiKn d v

d ¯ i H IKIKI i N b"H i NQP�H IKIKI i�
\b"H i 
 P�H IKIKI i��

/ lVYf]QYT]�P�UTiu\fJdndPsZ`YTU[JqYTiu\ y < �¨�b�>=@�

� �u¤V�����8�X¤����z�������b�
	*�+$ � ���86-���9�54�� �*�0C 6�'P'�6  (JL2 �O�!&����%'+6��86	[+$`: < �¨�b�>=@�

/ lVYf]QUsiKnoiXWfWTPsnTm~PTWTWIi[tV]�SV]�Jqi�ZfndPXt�Jsl`H � PXmIWTHsm�rTnIPk^Tl�ikje� tqYuJTl�ndHo]_^`HIUuJ
J`i U y  IY_\}UKHQPfWTW�rIHk\oHsndPXJ`iknq]�l`PK�IHeiKnTZIHXn�� a tIH�]fY��o^oWIYkjTm#�}PKJfJIHXnq] N m
i��T�zYuJVY_\dr�PTWfW�JsloH N Yf�[roiu\}]#JTloPKJQtqiuS`WXZ�Psn`YT]XH�Jsl`PKJQtoPXm y / lfSV] a¡tIH�ZIHXj`Yu\oH
JsloH nIHXZsSVUKHsZ � PTWTHsm rTnIPk^Tl


 V ¯ 
��V� � �
ikje� J`i�loPX�IHQP��oHXnsJoH.-�j`ikneHfPIU_lprTnoi[ST^�HfWTHu�VHk\dJpPk\IZePk\pHsZTrdH ² WTP N HfWTWTHsZ
N m�i ´ joiKn�HTPoU_l�������������������^oPoY[n�� d X d i^� y * i[JIH�JsloPXJ�� PoUuJV]#jTn`i��pJsl`H
WTHXjTJ y

�
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¢d£
��Y�� �T�~���������T�����IHsndH�PsndH�JTloH#^oWfPk\`PXn�nIHXjdWfHIU[JqYsi[\�rfnoi[ST^V]#tslqid]KH
jsST\IZdP_�}Hk\dJIPTW U_l`P_� N HXnq]�PXnIH�JfnqYKPK\drdWfHI]bv
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/ loH � i -IHKJIHsn B PKJfnqY - iKj Jsl`H ^oPIYkn � � X U@� Yf]�JsloH U�� U ���VPKJdn`Y -

	 V ¯ ��

��� � V ¯ �������'� i�� � � ��� � « � ±

/ loHQHK\fJdn`YKHo]�PsndH�JIP��oHK\�jTn`i���� A X �FX���X ±�±�± X��_� y * ikJIH�Jsl`PKJ 	 YT]Q]km[�T�}HKJdn`YTU
Pk\dZ�]XPKJVYT][jqYKHo](v



��� � ¯ A YkjePk\dZpi[\oWsm�Y[j i ¯ � ± ² xzy­xs´

�! q�o�u¤o�	Y$�z�������k§b� 	���$ /�&��*M�J~� ���^' ����$ J#&�$*'+$	�#�����86-���

� ¯ e i1� U � i�� ��"$#&% ' ¯ AW47��& 

��� � S(� g ±

as¤q�f�[� � / l`H�r`Yu�oHk\�nIHTWfPKJqYTiu\}]�i N �qYTiuSV]XWXm�lqiXWsZ y / i#ZIHXZXS}UKH�PK\dm�rqYu�oHk\
i[Jsl`HXn�nIHTWfPKJqYTiu\{a|ndHfPTWoY!)dH�JsloH�nIHTWfPKJqYTiu\ PI]�P�UKWIif]XHXZ�WIiTiu^ Yu\�Jsl`H � PXmIWTHsm
rTndPK^Tl y / lVYT]�rTndPK^Tl�WoYKHo]QY_\�Jsl`HQP_� N YKHK\fJ�RsSVUXWIYkZdHTPK\
]u^oPIUXH y 1 Yu\dZ�P
N iuSf\dZqY_\dr�Z`Yf]*��Jsl`PKJ Yu\fJoHXn`]XHIU[Jq]#JTloH=< �.>@? � � � �T]*�`HTWTHXJ`i[\
iKj�JsloH�UuloPu� N Hsn
ZdHIUTi��o^qif]fYuJVYsiu\�JfnIPk\}]u�IHsn`]XPTWTWsm y * i[t~]XHTH�Jsl`H��IPK\,+IPu�I^oHK\
Z`YKPsrTnIP_� y < �¨�b�>=@�

-



1 iKneHTPoU_l�i�WTHXJ�� � N H�JTloH#Sf\VYuJQ�oHIU[J`iknQ^oHXns^oHK\dZ`YfU_S`WTPXnpJqi�JsloH
lImX^`HXnX^`WTPK\oH�Yu\dZsSVUTYu\dreJsloH�nIHXjIWTHIU[JqYTiu\3i y ² / loHsndHpYf]�PeU_lqidYTUXH�loHsndH@v tIH
S}]KH�JTloH��IHoUuJqikn�JTloPXJ�^qifYu\fJV]�PKtoPXm�jfnoi��pJTloH�jsST\dZIP_�}Hk\fJoPTW U_l`P_� N HXn y ´
¢d£f�X¤q¥f�f¦k�������z���^�b�  klqiktQJsl`PKJej`iknePk\Im�i X��{� U a

e�� � X�� � g ¯ ���� &	� �K��

�" #�% '�� j`ikn 

��� � j`Yu\VYuJoH
& A j`ikn 

��� � Y_\Ij`Y_\}YuJoH ±

* i[twa¡tIHeUKPK\�]KHXJTJoWTH�JTloH EKS`HI][JqYsi[\wa|tsloHXJsl`HXn U YT]�jqY_\VY[JIH y
aT¤q���µ�f¦f�u�V�s��� ���������*� �
	*�+$ 4�M%��,
�! 7$*�`���N2 �����Q 7"%$�&����('I476*�+6��8$ '-M�J
JK��&N�+:

aT¤q�f�[�@�  kST^f^qid]KHpikJsl`HXnstVYT]XH y / l`Hk\eJTloH�]KHXJ�ikj�Sf\VYuJe�IHIU[J`iKn`]�� � l`PXZ�PK\
PoUTUuSK�IS`WTPXJqYsi[\�^VifYu\fJ N m�Usi��o^oPoUuJs\`HI]f]�ikj�JTloH#Sf\VYuJ�]_^Tl`HXnIH y �`iktIHK�oHXn a
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