
���������
	��
�����������������������������������������! " #�%$&����'�(��)	*�+����,�-.$�,�/0()�)	*�

1��

��,%�2��(&,�(.3��
	*'�()��4�,%(��

1��657�!8:9%;=<!>"?A@CBD<!E
FHGJIK�
L!LM<M;NG�<MB�OJE%9�@DPQO";QOSR�	�TQO"UWVQO"<!X�;Y8Q�J���Z�

��'���5��
5

5�[=P=UW<!EDE\?^]0<!;_VQO"@DEC<`O"L7Ia[=L!b=LMLMUW?A;ZE�G"IcECT=?d@C?^ef[N<M@C?^Ug?^;ZE\B
IaG�@*ECT=?d]=?AX"@C?A?dG"I�/hO"B
E\?^@�G"I�5�i^<M?A;NiA?j<M;0��LM?AikE\@D<MilOJL���;=X�<M;N?A?A@D<M;=X

<!;HE\T=?m��@\O"]=[=OJE\?#	�G�L!LM?^X�?)G"IcE\T=?
9�;N<!>�?^@CBD<!E
F_G"Ic�
LML!<M;=G�<!B�OSE�9%@CPQOJ;QOSR
	�T=O"UgV=O"<MX�;n8=�"�"��o

9%@CPQO";=ON8Q�
LML!<M;=G�<!B



���������
	��
���
� ���������
��������� ������� ��� �"!$#%#&��' �(��)�*+��	,�

�-��.0/1'%.32 *+��	,�

4�5�57698�:<;>=@?BA
C 6>DFEGDIHGDKJFL3MN=7AOL



���������	��
��

	�TQO";N;=?AL ilO"VQOJiA<!E
FW<!B*OmBDilO"@DiA?)@D?ABDG�[=@Ci^?�<M;�
�<M@C?^LM?^BCB�;N?^E�
 G�@���BA8=O";=] ECT=?d/ ?^]=<M[=U (�iAiA?^BCB%	�G�;fR

E\@DG�L�� / (%	���V=@DG"E\GfiAG�L ]=<M@D?AikE\L!Fg<MUWVQO"ikE\B�E\T=?�[NEC<ML!<��lOSE\<MG";gG"I ECT=<MB*@D?ABDG�[=@Ci^?"��9�;�IaG�@DEC[=;QOJEC?AL!F"8NE\TN?
@\OJ;=]=G�U P=O"i��"G�� O"L!X�G�@D<!E\TNU O";N] ,K�%5��"	��%50iAG";�EC@CG�L�V=O"i��"?kE\B)[=BD?A] P�F_�����������Z�f�! � #4d	*- @C? R

BC[NL!E%<M; OWLMO"@CX"?�G >"?A@DT=?lO"] ECTQOJE�E\@CO";=BDL`OJEC?AB�<M;ZE\GWLMG�
 i TQO";=;=?^Lc[�E\<ML!<��AOJE\<!G�;Y��-Q[=@DECT=?A@DUgG"@C?"8�
�TN?A;
E\TN? ;=?^E�
 G�@�� <!B�T=<!X�T=L!F_L!GZO"]=?^]Y8:E\T=? P=O";=]�
�<!]NE\T 
�O"B
E\?A] ]=[N?mE\G iAG�L!LM<MBD<MG�;NB%<!B�OJLMBCG BC<MX";=<!bQiAO";ZEl�

��@C<!G�@!
�G"@�� TQO"B�V=@DG�V7G�BC?^]g>JO"@C<!G�[=B�UW?^ECT=G�]NB�ECGm@D?A]=[NiA?�E\T=<!B�P=O";=]�
�<!]NE\T"
*OJBDE OJX�?�# Ia@CG"U�UgGf]�R

<!I Ff<!;=XHE\T=?WPQO"i��JG�� OJLMX�G�@D<!ECT=U ECG ?^UgV=L!G F�<!;=X0O U [NL!E\<!BDE\O"X�? iAG";�EC?A;ZE\<!G�;�R @C?ABDG�LM[�E\<MG"; OJLMX�G�@D<!ECT=U

E\G @C?A]N[=iA?$
�O"BDE\O"X�? ]N[=? E\G iAG�L!LM<MBD<MG�;NBA���
;hE\TN<MB�ECT=?ABD<MB^8%
�? ?^>JO"LM[=OJE\?#E\T=? 4)[QO"LK	�TQO";=;=?^L�/ (%	
��&"')(+*$',��V=@CGJE\GfiAG�L�E\TQOSE�[=BD?AB�O"; ?.-�V=LM<!iA< EKV=<!V ?^LM<!;=<M;=X�B
E\@C[Ni^E\[N@C?*E\G�<M;=i^@C?lOJBC?�[�E\<ML!<��AOJE\<!G�;Y��� T=<!B
<MB%O"i TN<M?^>"?A] PZF0@C?^BCG�L >f<M;=X E\T=?#iAG";�EC?A;ZE\<!G�;hG >"?A@�G";=?mi T=O";=;=?^L/
�T=<!LM?dBC<!U [=L E O";=?^G�[=BDL!F EC@\O";=BDUg< EDR
E\<!;=X E\T=?d]QOSE O VQO"i��J?^E�G >"?A@�O";=G"ECT=?A@�i TQOJ;=;=?AL ��0 ?d<M]N?A;ZE\< I F E\TN?d>JO"@D<MG�[NB V=@CG�PNLM?AUWB*E\T=OJE�@C?^BC[=L E
Ia@CG"U E\T=?d[=BD?mGJIKE�
 G i TQO";N;=?AL!B�OJ;=]h]=<!BCi^[=BCB%V G"BCBC<!P=LM?�BDG�LM[�E\<MG";=B*E\G E\T=?^BC?#<MBDBC[=?^BA�10 ?#[=BC?#BC<!U R
[=LMOJE\<!G�;=B�ECGHBCT=G�
 T=G�
 ECT=<MB�V=@CG"ECG�i^G�LKV7?A@
IaG�@CUWB)[=;N]=?A@)>JO"@D<MG�[=B�;=?^E�
 G�@��hE\G�V7G�L!G�X�<M?^BA�d,�?ABD[=L!ECB
BCTNG2
+ECTQOJE�E\T=<!B ]=[=O"L i T=O";=;=?^LnBCi TN?AUW?)V ?^@DIaG�@DUgB�P7?^ECEC?A@�E\TQO";g������� ���Z�f�! � �<M;"
�<M@D?ALM?^BCB�� (���B^8
E\TNG�[=X�T ECT=? V7?A@DIaG"@CUgO";=iA? <MUWV=@CG >�?^Ug?^;ZE <MB ]=?AV7?A;=]N?A;ZEWG�; E\TN?HPQO";=]�
�<!]NE\T ]N<!>f<MBD<MG�;Y8cVQO"i��J?^E
BC<3�A?d]=<!BDE\@D<MP=[�E\<MG";Y8=O";N]_ECT=?d<M;ZE\?^@C]=?^V ?^;=]=?^;=iA?mG"IcECT=?54QG�
�BA�

<!<M<



��
�� � ��� � ��� 	�
 � � ���

� 
�G�[NLM]#LM<��J?KE\G ECTQO";��)UmFdO"]N>f<MBDG�@A8S4)@^�c�%<!EC<M;)3�O"<!]NFZON8SO";N] /0BA�c��[=?�� O";=X IaG�@YECT=?A<!@�<M;Z>JO"LM[QOJP=LM?
O"]N>f<!iA? O";N] X�[=<M]=O";=iA? <M; V=@D?AVQOJ@C<M;NX E\T=<!B�E\TN?ABC<!BA�d��
�G"[=LM] O"L!BCG L!<��J?mE\G ECTQO";��0U F0I O"UW<ML!F0OJ;=]
Ia@C<!?A;=]NB�IaG"@*E\T=?^<M@ BC[NX�X�?AB
E\<!G�;=BA8QBD[=V=V7G�@DEA8:O";=]0[=; 
*Ol>"?A@C<!;=X i^G�;NbQ]N?A;=i^?m<!;0UW?"�

<!>



� � � � � � � 
 � � � � � � �

���
5�� $�- �.()1*� ��5���������������������������������������������������������������������� >f<

���
5�� $�- -K�
�d9�,%��5 ������������������������������������������������������������������� >f<M<

	*'�(�������,  ������, $�4�9�	�� �
$d� ���������������������������������������������������  

	*'�(�������,&� $�3)��,Y3�����0 $d- ������� ���Z�f�! � #4d	*-���������������������������������� �

	*'�(�������, o ,�����(�����4 0 $�,
	 ��������������������������������������������������� �

	*'�(�������,�� 4d	 / (%	 ��, $)�%$d	 $�� 4���5=	*,%����� �
$��������������������������������  �

�=�  $�>�?A@
>f<M? 
 �#�m�#�#�m�d�#�m�#�m�#�#�m�#�m�#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#�  �

�=� � 4)?^bQ;N<!E\<!G�;HG"Ic�c?^@CUWB �#�m�#�m�#�#�m�#�m�#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#�  �
�=� o ,K�%5���	��%5_�KOJi��"?^E�/ Gf]=<!bQiAOJE\<!G�;0�m�#�m�#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#�  ��
�=��� &�')( *$'&4)?kE O"<!LMB �d�#�m�#�m�#�#�m�#�m�#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#� �"�
�=��� 4)<MBDiA[=BDBC<MG";0GJIK�
BDBC[=?^B�(�@D<MBD<M;=X Ia@DG�U &�')( *$' �#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#� ���

�=�����! 4)?AOJIa;=?^BCBj�m�d�#�m�#�m�#�#�m�#�m�#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#� ���
�=�����6� 4)< �n?^@C<!;=X i TQO";N;=?AL iAG";=]=<!EC<MG�;NB �#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#� ��


	*'�(�������,�� ����,%-.$�,�/ (��)	*����3c()� 9�(�� �
$�������������������������������������� o��

	*'�(�������,�� 	 $��)	*� 9)5��
$�� ()��4 -�9%��9�,%� 0 $d,�	 ��������������������������� �Z�

,%��-K��,%���)	*��5�������������������������������������������������������������������������� �Zo

>



� � ��� � � � � � � � �

��������� 	
�����

���  4d5=5=5 BCV7?Ai^<!bQiAOJE\<!G�;=B �#�m�#�m�#�#�m�#�m�#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#� o��

>f<



� � ��� � � � � 	�� � � �

��� ����� � 	
�����

���  ( BC<!;=X�LM?�]N<`O"L!G�X=8f[=BC<!;=X E\T=?#,K�%5��"	��%5 O"i^iA?ABDB�UW?^ECT=Gf]Y� �#�m�#�d�m�#�m�#�#�m�#� �

oN�  � -=OJUgV=L!?�G"I.E\T=@D?A?kR BDE\O"X�?dV=<MV7?AL!<M;=<!;=X=�.�m�#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#�  �

�=�  $�>�?A@
>f<M? 
 G"IKVN<MV7?ALM<!;=<M;NX=���#�m�#�#�m�#�m�#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#�  �
�=� � �
LML![=BDEC@\OJEC<MG�; GJIcEC?A@CUWBA� �m�#�m�#�#�m�#�m�#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#�  ��
�=� o (�;0?.-NO"UWV=LM? 
�< E\T &�')( *$'�� �#�#�m�#�m�#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#� ���
�=��� (�;&?.-NO"UWV=LM? GJI T=G�
 [NBC<M;NX Ol>JO"<!L`O"P=L!? <!;NIaG�@CUgOJEC<MG�; @D?AXZOJ@C]=<!;=X�E\T=? iA[N@C@C?^;ZE

BC?^;=]=?A@�OJ;=]_@C?Ai^?A< >�?A@ @D?A]=[NiA?AB�i TQOJ;=;=?AL�iAO"VNEC[=@C?J��( >"OJLM[=?�G"I� �G�; E\T=?+'
	���
�
����
*����������dO -�<MB*<!B O";H<M;N]=<MiAOJE\G�@�E\T=OJE E\T=? 4QG�
 i^[=@C@D?A;ZE\L F TQO"B�OJiAiA?^BCB�@C<!X�TZE\B�ECG E\T=?
]QOJE\O i T=O";=;=?^L2� �#�m�d�#�m�#�m�#�#�m�#�m�#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#� � �

�=��� 4)?lOJIa;N?ABCB�<!;_ECT=?diAG�UWUWG�;H@C?^iA?A< >�?^@�iAO"BC?J� �m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#� � �

���  � -=OJUgV=L!?�G"I.E\T=?�E\TN@C?A?d]=< �n?^@C?^;�E%BDiA?A;=O"@C<!G�B�BC<MU [=L`OJEC?A]Y� �#�m�#�d�m�#�m�#�#�m�#� oN 
��� � (�X�X"@C?AX�OJE\? E\TN@CG�[=X"T=V=[NE_>�?^@CBD[=B iAG";�EC@CG�LdPQOJ;=]�
�<M]�E\T+IaG�@_]=<MB��DG�<M;ZE 4QG�
�Bh<!; O

0 ��()�m� �#�m�#�#�m�d�#�m�#�m�#�#�m�#�m�#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#� oZ�
��� o (�X�X"@C?AX�OJE\?�E\TN@CG�[=X"T=V=[NEc>�?A@DBC[=BKiAG�;ZE\@DG�L�PQO";=] 
�<M]NECTmIaG�@�E\TN?*O"i^iA?ABDB
R V G�<!;ZEcECG�V G"L R

G�X"F <M;0O$0 � (��m� �d�#�m�#�m�#�#�m�#�m�#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#� o��
����� (�X�X"@C?AX�OJE\?)ECT=@CG�[NX�T=V=[NE�>"?A@CBD[=B�i^G�;ZE\@DG�LYPQO";N]�
�<M]NECT0IaG"@*E\T=?d@\OJ;=]=G�U ECG�V7G�LMG�XJF

<M;_O 0 ��()�m���#�#�m�d�#�m�#�m�#�#�m�#�m�#�d�m�#�#�m�#�m�#�#�m�#�d�m�#�m�#�#�m�#� o 


>�<!<




���� � � � � #

� � � � � � � 
�� � � �

0+<M@D?AL!?ABCB#;=?kE�
�G�@���B O"@C?WI O"BDEmP7?AiAG"Ug<!;=X_V G�VN[=L`O"@#O"B#E\T=?kF O"LML!G2
 [=BD?A@CBmE\T=?gO"P=<!LM<!E
FhE\G0@C?AUgO"<!;

iAG";=;=?AikE\?^] 
�T=<ML!? G�; E\T=?�UWG >"?"��� T=?^BC? 
�<M@C?^LM?^BCB�;=?^E�
 G�@��fB ilO";W?A< E\T=?^@�P ?�<M;�Ia@\O"B
E\@C[Ni^E\[N@C?kR PQO"BD?A]
G�@ OJ]HT=G�i�;N?^E�
 G�@���BA���
;NIa@CO"BDEC@C[=ikE\[=@D?kR
P=O"BC?^] ;=?kE�
�G"@���B�<!;Z>�G�L >�? 
�<M@D?AL!?ABCB�]=?^>f<Mi^?AB�iAG"UgU [N;=<MiAOJEDR
<M;NX 
�<!ECT_O";_O"iAi^?ABDB%V7G�<!;�E,� ()� � 8�
�T=<Mi T ECT=?A;_i^G�;=;=?^i^E\B ECG E\T=?��
;ZE\?^@C;=?kE >f<`O O 
�<M@D?A]H;=?kE�
�G"@��:�
$); ECT=? G"ECT=?A@#TQO";N]Y8�O"] T=G�iW;=?kE�
�G�@���B O"@C? O i^G�LML!?Ai^EC<MG�; G"I*]=?^>f<Mi^?ABmG�[NECbNECE\?^] 
�<!ECT 
�<!@C?AL!?ABDB
E\@CO";=BDiA?A< >�?^@CB ECTQOJEg?A;QO"PNLM?hi^G�UWU [=;=<!ilOJEC<MG�; P7?^E�
 ?A?^;+ECT=?h;NG�]=?^BA8�� <!;=]=?^V ?^;=]=?A;ZEHGJIdO";ZF V=@C? R

?.-�<!BDE\<!;=X�<!;NIa@\OJBDE\@D[=i^EC[=@C?J�K� T=<!Bc<!;=]=?^V ?^;=]=?A;NiA?*<!BKO%U O �DG"@.P7?A;N?^b=E�OJBc< EK?^;QO"P=L!?AB.iAG�UWU [=;=<!ilOJEC<MG�;
<M;_BD<!E\[=OJE\<!G�;=B 
�T=?^@C?dE\T=?^@C?#<MB ;=G E\<!Ug?�ECGgBD?^E%[=V_E\T=?#;=?^iA?ABDB\O"@
F0<M;NIa@CO"BDEC@C[=ikE\[=@D?"8Q?"� X=� 8QUg<!LM< E O"@
F
O";=] @D?ABCi^[=?WG�V ?^@\OJEC<MG�;NBA8�G�@�<!; BC<!EC[QOJEC<MG�;=B 
�TN?A@C? ECT=? ;=?A?^]jIaG�@dOHi^G�UgU [=;=<MiAOJE\<!G�; ;=?kE�
�G"@�� <!B
E\?^UgV7G�@CO"@DF"8=?"� X=� 8QiAG�;NIa?^@C?^;=iA?^BA�

0+<M@D?AL!?ABCB%;=?kE�
�G�@���B�I O"iA?mOgU [=L!EC<!E\[N]=?�G"I�i TQOJLMLM?^;=X�?^B�ECTQOJE%E\T=?dE\@CO"]=< E\<MG";QO"L%
�<!@C?A] ;=?^E�
 G�@��fB�]=G
;=G"EA� 0+<M@D?A]W;=?^E�
 G�@��fB E
F�VN<MilOJLML!F iAG�UWU [=;N<MilOSE\?�G >�?A@ 
�<M@D?AB�U OJ]=?%Ia@DG�U�i^G�V=V7?A@�G�@�bQP ?^@ G"VNE\<!iABA8


�T=?^@C? E\TN? V=@DG�PQO"P=<!LM< E
F G"I ?A@D@CG�@ <MBd>�?A@
F BDU O"L!L2� 	�G�L!LM<MBD<MG�;j]=?kE\?AikE\<!G�; <MBmX�?A;N?A@\OJLML!F I OJBDE BD<M;=i^?

;=Gf]=?AB OJ@C?_O"P=L!? E\G L!<MBDEC?A; ECG E\T=?HUW?A]=<![=U 
�T=<ML!? E\T=?kF O"@D? E\@\OJ;=BCUW<!EDE\<M;NX=� � T=?HE\G�V7G�L!G�X"FjG"I

O�
�<!@C?A] ;=?^E�
 G�@�� <MB#[=BC[=O"LML Fjb -N?^]Y8!
�T=<!i T X�@C?AOJE\L F BC<MUWV=L!<!bQ?^B#@DG�[NEC<M;=X=� -Q[=@DECT=?A@DUgG"@C?"8)
�<M@C?^]
;=?kE�
�G�@���BWT=O >"?_]=?A]=<!ilOJEC?A] @DG�[NE\?^@CB 
�TNG�BC?_BCG"LM?gIa[N;=i^EC<MG�; <!BmE\G ?^;=BC[N@C?HE\TQOSE E\TN?HVQO"i��"?kE\BWO"@D?
iAG"@C@C?^i^ECL!F @DG�[NEC?A]HIa@CG�U BCG"[=@Ci^?dECG ]=?AB
E\<!;QOJE\<!G�;Y���
;_i^G�;ZE\@\OJBDEl8�
�<!@C?^LM?ABDB*;=?kE�
�G�@���B�i^G�UgU [=;=<MiAOJE\?
G >�?^@�O T=<!X�T=L!Fg?A@D@CG�@�V=@DG�;=?dUW?A]=<![=U ��	�G�LML!<MBD<MG�;=B�P ?^iAG�UW?�TQO"@D]=?A@ E\G ]=?kE\?^i^E�BC<M;NiA?�E\T=?5
�<!@C?AL!?ABDB

�����
	�����
�������������������������� ���
�!����"$# #&%'�(����
����)�����*���+",�-	��.�.�
�
/

 



E\@CO";=BDiA?A< >�?^@CB ilO";N;=G"E @D?AiA?^<!>"?H@C?AL!<`O"PNL!F 
�T=<!LM?gEC@\O";NBCUW<!ECEC<M;=X G�; E\TN?HB\O"UW? i TQOJ;=;=?AL � (�B BC[Ni TY8

E\TN?)O"P=BD?A;=i^?)G"I O#@C?^V=L!FW<MB�[=BD[QO"LML F E\T=?�G�;=L F <M;=]=<!ilOJEC<MG�; ECTQOJE�OmiAG"LMLM<!BC<!G�; TQO"B�GfiAi^[=@C@D?A]HOJ;=] E\TN?

E\<!Ug? @D?Ae�[=<!@C?A] IaG�@�]=?kE\?^i^E\<!G�;j<MBd]=?AV7?A;N]=?A;ZE G"; ECT=?WLM?A;NX"E\T G"I E\T=? E\@CO";=BDUg< ECE\?^] VQO"i��"?kEl�g� T=?
E\G"V G�L!G�X"FHGJI�O"; OJ]hT=Gfim;N?^E�
 G�@��0<MB%iAG�;NBDE OJ;�ECL!F0i TQO";NX�<M;=X O";=] ;=G�]N? UW?AU P7?A@DBCT=<!V 
�< E\T=<!; E\TN?
;=?kE�
�G�@�� <!B#O"LMBDG ;=GJEmb�-�?^]Y� � TN<MB#U O��J?ABm;=?A<!X�T�P G�@d]=<!BCi^G >"?A@
F O";N] @CG"[NE\<!;=X ;NG�;ZE\@C< >f<`O"L � -Q[=@
R

E\TN?A@CUWG�@D?"8�;=?^E�
 G�@��gi^G�;=;=?^i^E\< >f<!E
F <MB�]=?^V ?^;=]=?^;�E*G�; ;=Gf]=?^B�>"G�LM[=;ZE\O"@C<!L!F IaG�@ 
*OJ@C]=<!;=XmV=O"i��"?kE\B IaG"@
?lOJi THG"E\T=?^@A8�<M; G�@D]=?A@ E\G @DG�[NE\?�O VQO"i��J?^E Ia@DG�U BDG�[=@DiA?�ECG ]=?AB
E\<!;QOJE\<!G�;Y��� TN?ABC?dOJ@C? �D[NBDE BDG�Ug?�G"I

E\TN?mUgO";ZF_i TQO"L!LM?A;NX�?AB�E\TQOSE 
�<!@C?^LM?ABDB�;N?^E�
 G�@���B�I O"i^?"� �
;0E\T=<!B�ECT=?ABD<MB^8 
 ?mIaGfiA[=B%G�;0E\T=?#<MBDBC[=?#G"I
UW?A]=<![=U O"i^iA?^BCB%iAG�;ZE\@DG�L�<M; 
�<!@C?AL!?ABDB%;N?^E�
 G�@���BA�

� T=? Ia[=;=ikE\<MG";jGJI�UW?A]=<![=U O"i^iA?^BCB#iAG�;ZE\@DG�L �2/0(%	��d<!BdECG_?A;QO"PNLM? E\T=? ?.�n?^i^E\< >�?WBCTQOJ@C<M;NX0GJI�E\TN?
i TQO";N;=?AL�OJUgG�;NX O"L!L.;NG�]=?^B)<M; E\T=? ;N?^E�
 G�@��:�d�
]=?lOJLML!F"87IaG"@�P7G"E\T 
�<!@C?^] O";=] 
�<!@C?AL!?ABDB);=?^E�
 G�@��fB^8
E\TN?d/ (%	 V=@CGJE\GfiAG�L7BCT=G"[=LM] I O"i^<ML!<!E OSE\? V7?A@DIa?^i^E i T=O";=;=?^LY[NE\<!LM<3�lOJEC<MG�; 
�T=<!LM?%BDE\<!LML:P7?A<M;NX I O"<M@�E\G O"LML
4QG�
�B 
�< E\T=<!; ECT=?g;N?^E�
 G�@��:�0� T=? iAG";�4Q<MikE P7?^E�
 ?A?^; E\T=?^BC?gX�GZO"L!Bm[=BD[QO"L!L!F ]=Gf?ABm;=G"E O"LML!G�
 E\TN?

<M]N?lO"LnECG P ?d@C?AO"LM<3�A?^]0<!;_V=@\O"ikE\<!iA?"�

�
; 
�<M@D?AL!?ABCB ;=?^E�
 G�@���B^8*/ (%	 V=@DG"E\GfiAG�L!B iAO"; P ? iAL`OJBCBC< bQ?A] ?^<!ECT=?A@ O"B @C?^BC?^@D>JOJE\<!G�;�R PQO"BC?^] V=@CGJR

E\GfiAG"LMB�G�@�iAG�;ZEC?A;ZE\<!G�;�R
P=O"BC?^]hV=@DG"E\GfiAG�L!BA� ,%?^BC?^@D>JOJE\<!G�;�R PQO"BC?^]hV=@DG"E\GfiAG"LMB�O"@D?m[=BD?A] <M;0BC<!EC[QOJEC<MG�;=B


�T=?^@C?%O"; O"i^iA?ABDB V7G�<!;�EK<MB�VN@C?ABD?A;ZEl��� T=? (�� V7G�LML!BcECT=? ;=Gf]=?AB�P7?^IaG�@D?�O"BCBD<MX�;N<M;=X�OJiAiA?^BCB�@C<!X�TZE\B�<!;

E\[N@C;gO";=]gO#;=Gf]=?�<MB�G�;NL!F OJLMLMG�
 ?A] E\G�E\@CO";=BDUg< E�
�T=?A;g<!E�<MB�O"L!LMGfilOJEC?A] ECT=?�@C<MX"T�E�ECGm]NGmBDG=��� T=?^BC?
V=@DG"E\GfiAG�L!B�O"@D? O"L!BCG)[=BD?A] E\G)VN@CG >f<M]=? e�[QO"L!<!E
F#G"I7BC?^@D>f<Mi^? ���)G�5��.X�[QO"@CO";ZE\?A?^B�IaG�@K@D?lO"L R EC<MUW?�EC@\O��Wi"�
(�; ? -=OJUgV=L!? G"InOd@D?ABD?A@D>JOJEC<MG�;fR
PQO"BD?A] V=@DG"E\GfiAG�LN<MBKECT=?�������� �"�Z���  � ��cG�<!;ZE 	�G�G�@D]=<M;=OJE\<!G�; -Q[=;=i R

E\<!G�; � ��	*-�� �.	�G�;ZE\?A;ZEC<MG�;�R PQO"BD?A] VN@CG"ECG�i^G�LMBdO"@D? ]=<MB
E\@C<!P=[NEC?A] O"LMX�G"@C<!ECT=UWB�E\T=OJEmO"LML!G2
&;=Gf]=?^Bm<!;

O";gO"] TNG�i�;=?kE�
�G�@��WECGmP7?�O"P=LM? ECGmi^G�UgU [=;=<MiAOJE\? ?.�n?^i^EC<!>�?^L!F G >�?^@ ECT=?�BDTQO"@D?A] i T=O";=;=?^LnO";N] O"@D?
L`OJ@CX�?^L!F0PQO"BD?A] G�;j	*O"@D@C<M?^@d5�?^;=BC?g/ [=L E\<!V=LM?m(�iAi^?ABDB,
�< E\Tj	�G�L!LM<!BC<MG";h(�>"G�<M]=O";=iA? � 	 5=/ ( ��	�(5� �
()�.$�'�(m8�'�������,���()�#8 / (%	�(/0 8 O";=] ������� �"�Z���  � h4)<!BDEC@C<MPN[NE\?^] 	�GfG�@D]=<M;QOSE\?A] -Q[=;=ikE\<MG";

� 4d	*-!��O"@C? �D[=BDE�BDG�UW? G"I�E\T=? UgO";ZF iAG�;ZE\?^;ZE\<MG";�R
PQOJBC?A] V=@DG"E\GfiAG"LMB�ECTQOJE�T=O >"? P ?^?A; V=@DG�V G"BC?A]n�

�
;hX"?A;=?^@\O"L 8QiAG�;ZE\?^;ZE\<MG";�R
PQOJBC?A]hV=@CG"ECG�i^G�LMB%O"@D?dV=@C?kIa?A@C@D?A] OJB�i TQOJ;=;=?AL.ilOJVQO"iA< E
F_<MB�
�O"BDEC?A] < IKE\TN?
4QG�
 ECTQOJE�iA[N@C@C?^;ZE\L!F_<!B%O"LML!G�iAOJE\?^] E\@\OJ;=BCUW<MBDBC<MG";H@C<MX"T�ECB�[=;=]=?^@%ECT=?d@C?ABD?A@
>"OSE\<MG";�R
PQOJBC?A]0V=@DG"E\GfiAG�L

�



[=;=]N?A@C[�E\<ML!<��^?AB�E\TN?%i T=O";=;=?^L2��-Q[=@
E\T=?^@CUWG�@C?J8ZiAG�;ZE\?^;ZE\<MG";�R
PQOJBC?A]WV=@DG"E\GfiAG�L!B!
�<ML!LNP7?%P7?^EDE\?^@�O"P=LM?*ECG
O"]QOJVNE)E\G Ug?^?^E)ECT=? ]NFf;QO"UW<Mim]=?AUgO";=]=B�G"I O 
�<M@D?ALM?^BCB�;=?kE�
�G"@��:�m(�iAi^G�@C]=<!;=X�L F�8 ECT=? ��[=@DG�V ?AO";
�.?ALM?^iAG�UWU [=;N<MilOSE\<MG"; 5fE\O";=]QOJ@C]=B��
;NBDE\< E\[NEC?,� ���%5�� �KT=O"B�O"]=G"VNE\?^] '�������,���(���O"BKE\TN?*BDE\O";=]QO"@D]

IaG�@ 
�<!@C?^LM?ABDB���()�%B�� 0 ��()�%B��k8 
�T=<!LM?m������� �"�Z���  � TQO"B�P7?A?^;jO"]=G�VNEC?A]jO"B)ECT=? <M;ZEC?A@C;=OJE\<!G�;QO"L

BDE\O";=]QOJ@C]_IaG�@ 0 ��()��B^�

��?.
 / (%	&V=@CG"ECG�i^G�LMB)O"@C? i^G�;=BDE\O";ZE\L F P ?^<M;=XH]N?^>�?^LMG�V7?A]j<M;jO";jOJEDE\?^UgVNE�E\G0O"V=V=@DG -N<!U OSE\? E\TN?
<M]N?lO"LKO"B�iAL!G�BC?^L!F OJB�V G�BDBC<!P=LM?J� 5�G"Ug? VN@CG"ECG�i^G�LMB)G"VNE\<!Ug<3�A?mECT=? BDFfB
E\?AU ECT=@CG"[=X�T=V=[�E#OJE)E\TN?W? -�R
V7?A;=BD? G"I I O"<M@D;=?ABDB,
�TN<MLM? G"ECT=?A@DBmX"<!>�?WV=@D?^Ia?A@D?A;=i^?gECGhO"i TN<M?^>f<!;=XhO_X�@D?lOJEC?A@#LM?^>"?AL�G"I I O"<M@D;=?ABDBm<!;

�<M@D?AL!?ABCB%;=?kE�
�G�@���BA���d< >�?A;0E\TQOSE�V=@DG"E\GfiAG"LMB�O"@D?mi^G�;ZE\<M;�[QOJLML!F P ?^<M;=XWV=@CG"V G�BD?A]Y8:>JO"@C<!G�[=B%Ug?kE\@D<MiAB
TQOl>�?#O"L!BCG P7?A?^; ]N?^>�?^LMG�V7?A]_<!;HG�@C]=?^@*E\G P7?�O"P=L!?�E\G ?k>JO"LM[QOSE\?�ECT=?�? �WiA<!?A;=ikF_O";=]_@DG�P=[=B
E\;=?^BCB�G"I

E\TN?ABC?gV=@CGJE\GfiAG�L!BA�H$);=?WiAG"UgUWG�;jUg?kE\@C<!i <MBdi TQO";=;N?AL�[NE\<!LM<��AOJE\<!G�;Y8%
�TN<Mi T <!Bm]N?^bQ;=?^] E\G0P7?gE\TN?

Ia@\OJi^E\<!G�; G"InEC<MUW? BCV7?A;ZE G�; BD[=iAi^?ABCB
Ia[=L EC@\O";NBCUW<MBCBD<MG�;NBA�K(�;=G"ECT=?A@�Ug?kE\@D<Mi <MB�BCOJE\[=@COJE\<!G�; E\T=@DG�[=X�TfR

V=[NEA8 
�T=<Mi T @C?AVN@C?ABD?A;ZE\BgE\T=? U O -�<!U [=U ECT=@CG�[NX�T=V=[NEgE\T=? BDFfBDEC?AU ilO"; O"i T=<!?^>�?h[=;=]=?^@ BDE\O"P=L!?

iAG";=]=<!EC<MG�;NBA��1�G"E\Thi TQO";=;=?^LK[NEC<ML!<��lOSE\<MG"; OJ;=] B\OSE\[=@COJE\<!G�; ECT=@CG�[NX�T=V=[NE�O"@C?m]=<M@D?Ai^ECL!F0O � ?AikE\?^] P�F
E\TN? O"UWG�[=;ZEdG"I�G >�?A@DT=?lOJ] O0VN@CG"ECG�i^G�L�<M;ZE\@DG�]N[=iA?^B#IaG�@d?AO"i T BD[=iAi^?ABCB
Ia[=L EC@\O";NBCUW<MBCBD<MG�;jO";N] E\TN?

? �Wi^<M?A;Ni^F 
�<!ECT 
�TN<Mi T0iAG�L!LM<MBD<MG�;NB O"@C?�@D?ABDG�L!>"?A]Y����@DG"E\GfiAG"LnI O"<M@D;=?ABDB�<MB%O"LMBDGWO";_<MUWV G�@
E O";ZE <!BCBD[=?
E\T=OJE iAG";=BC<!]=?A@DB 
�T=?^ECT=?A@�O V=@DG"E\GfiAG"LnO"L!LMG�
�B*OJLML 4QG�
�B�O";H?Ae�[QO"Lni TQO";=i^?�G"IcO"iAi^?ABCBD<M;=X ECT=?�i TQO";fR
;=?^L�O";=]_<MB�G"I E\?^;0i^G�;=BD<M]=?^@C?A]_E\G P7?dO iA@D<!E\<!ilO"L7i TQO"@CO"i^EC?A@D<MBDEC<Mi�G"I ECT=?�V=@CGJE\GfiAG�L ��������� ���Z���  � )<!B

��;=G�
�;jECGH?.-�T=<!P=<!E�BCT=G�@
EDR2E\?A@DU [=;�I O"<M@D;=?ABDB�P=[NEd?^>"?A;=BdG�[�E�<M; ECT=? LMG�;NX E\?^@CU0� 5fG�Ug? iAG�UWUgG";

I O"<!@C;=?^BCB�Ug?AO"BC[N@C?AB�<!;=iAL![=]=?)E\TN? / O -���/ <M;0@\OSE\<MG OJ;=]���O"<M;�� B%-:O"<M@D;=?ABDB �
;=]=?.-��  �� �

�
; ECT=<MB.E\T=?^BC<MB^8�
 ?*?^>JO"L![QOJE\? O�;=?.
 V=@CG"ECG�i^G�LZE\TQOSE�OJEDE\?AUWVNECBcE\G�<MUWV=@CG >"?�[=V7G�; ECT=?�V7?A@
IaG�@CUgO";=i^?
G"I��������+���Z���  � ,
�T=<ML!?dBDE\<!LML�UgO"<M;ZE\O"<M;=<!;=X E\TN?mL!?^>�?^LcGJI�I O"<M@D;=?ABDB%ECTQOJE��������+�������! " m]=Gf?AB^��� T=?

V=@DG"E\GfiAG�LQ<!B�G�;=L!F iAG�;=BD<M]=?^@C?^] IaG�@�0 ��()��B^8 
�TN?A@C?�O"LMLQTNG�BDECB�O"@D? 
�< E\T=<!; G�;=?%T=G�V GJIY?lOJi T G"E\TN?A@A�
� T=?W@C?^BDE#G"I�E\T=<!B)E\T=?^BC<MBd<!B�G�@CXZOJ;=<��^?A]jO"B�IaG�LML!G�
�BA� �
; 	�TQO"VNEC?A@ � 
�?WV=@C?^BC?^;�E O"; G >�?^@D>f<M?.
 G"I

E\TN? ������� ���Z���  � H4d	*- Ia[=;=i^EC<MG�;n� � T=?H]=<!BCiA[NBCBC<!G�; G"I%BDG�Ug?gG"I E\TN? @C?^L`OJEC?A] 
 G�@��jG�; / (%	

V=@DG"E\GfiAG�L!B <MB V=@C?^BC?^;�EC?A]+<M; 	�TQO"V�E\?A@goN���
; 	�TQO"VNEC?A@ �N81
 ?hV=@DG�V G"BC? O ]=[QOJL%i T=O";=;=?^L�/ (%	

V=@DG"E\GfiAG�L 8/&�')( *$'�8 ECTQOJE�? -�V=LMG�< E\B�ECT=? V=@D<M;=i^<MV=L!? G"I�V=<!V ?^LM<M;N<M;=X=8 O";=] 
 ? ]=<MBDiA[=BDB�E\T=? >JO"@D<MG�[=B

o



<MBDBC[=?^BmECTQOJE O"@C<!BC?gO"B O0@C?ABD[=L!EmG"I*O"]=G�VNEC<M;=X0E\T=<!BdV=<MV7?AL!<M;=?^] B
E\@C[Ni^E\[N@C?"�h5�<!U [=L`OSE\<MG";=BdO"@C?W[=BD?A]

E\G ?^>JO"L![QOJE\?_E\TN?hV7?A@DIaG"@CUgO";=iA?0G"I &"')(+*$' <M; 0 � (���BHOJ;=] ECT=?h@D?ABC[NL!E\B O"@C?0V=@D?ABC?^;ZE\?A]+<!;

	�TQO"V�E\?A@ ���j	�TQO"VNEC?A@ � iAG�;=i^LM[=]N?AB E\TN<MBmECT=?ABD<MB 
�< E\T O PN@C<M?kI�BC[=UWUgO"@DF O";=] O ]=<MBDiA[=BDBC<MG"; G"I

V7G�BCBD<MP=L!?�]=<M@D?Ai^EC<MG�;NB*IaG�@*Ia[NE\[N@C?5
�G"@��:�

�




���� � � � � �

��� � ��� ��� � � � ������� ��� � !$# # � 
 �

������� ���Z�f�! � )4)<MBDEC@C<!P=[NE\?^]_	�GfG�@C]=<!;QOJEC?)-Q[=;=ikE\<MG"; � 4d	*-���<MB*O @CO";=]=G"U O"i^iA?^BCB�V=@CGJE\GfiAG�L7PQO"BD?A]

G�; 	*O"@C@D<M?A@�5�?^;=BC? /0[=L!EC<MV=L!?#(�iAi^?ABCB 
�< E\T 	�G�LML!<MBC<!G�;H(�>"G�<M]=O";=iA? �2	 5=/0(5��	�( �k�n� TN? BDE\O";=]QO"@D]
� � ��]N?^bQ;=?^B E�
�G OJiAiA?^BCBHUW?^ECT=G�]NB�� ECT=?hP=O"BC<!i O"i^iA?ABDBHUg?kE\T=Gf]�O";N] E\T=? ,K�%5���	��%5 O"i^iA?^BCB

UW?^E\TNG�]Y�K� T=?�P=O"BC<!i�O"i^iA?^BCB*UW?^ECT=G�]W<M;Z>"G�L!>"?AB�G";=L!F ECT=?%?.-�i TQO";=X"?)G"InECT=?�4�OJE OdVQO"i��J?^E�O";N]gE\TN?
(%	 	 VQO"i��J?^EA� � T=?g,K�%5���	��%5 OJiAiA?^BCBmUg?kE\T=Gf] ?.-fE\?^;=]=BmECT=?WPQO"BC<!iWO"iAi^?ABCBmUg?kE\T=Gf] 
�<!E\T E\TN?

?.-�i TQOJ;=X�?%G"IYOd,�?Ae�[=?^BDEDR �cGSR
5�?^;=] � ,K�%5��KiAG";�EC@CG�LQV=O"i��"?kE*O";N]gO#	�L!?lO"@�R
�.GJR
5�?^;=]��2	��%5���iAG";�EC@CG�L
VQO"i��J?^E#P7?^IaG�@D? E\T=? O"ikE\[QOJL�?.-�i TQO";NX�? G"I ECT=? 4�OJE\O O";=] E\TN? (%	 	 ��� TN<MB�?.-fEC?A;=BD<MG�; I O"i^<MLM< E OJEC?AB
I O"B
E\?A@di^G�LML!<MBC<!G�;h]N?^E\?^i^EC<MG�;Y8 ?^BCV7?AiA<MO"LML F�
�TN?A; ECT=? ]QOJE\O_V=O"i��"?kE\B OJ@C? L`OJ@CX�?J� � EmO"LMBDGHBCG�L >�?ABdE\TN?
T=<!]=]=?A;jE\?^@CUW<M;QO"LKV=@CG�PNLM?AU ��?.-�V ?^@C<!?A;=i^?A] <!; 
�<!@C?^LM?ABDBm;N?^E�
 G�@���BA�0'%?A@C?"
 ?gV=@D?ABD?A;ZE E\TN?gUgO"<M;
Ia?lOSE\[=@D?AB G"I�E\TN?H���������"�Z���  � _4d	*-�8)
�< E\T @D?ABCV7?AikE E\G E\TN?_,K�%5���	��%5 O"iAi^?ABDBWUW?^ECT=Gf]Y� -QG�@

Ia[=@
E\T=?^@%]N?^E OJ<MLMB^8NV=L!?lO"BD?d@C?^Ia?^@ E\G�� � �2�

� T=? ������� �������! " 4d	*- [=BD?AB)E\TN? P=<M;=O"@DF ?.-�V7G�;=?A;ZEC<`O"LcPQO"i��"G � � 1*��1���O"LMX�G"@C<!ECT=U E\G @C?ABDG�L!>"?

i TQO";N;=?AL�iAG�;ZEC?A;ZE\<!G�;Y�W( B
E OJEC<MG�; E\T=OJE,
*O";ZECB#ECG0EC@\O";=BDUg< E#O0]=OJE OHVQO"i��J?^E U [=BDEdbQ@DBDEmilO"@D@C<!?A@
R
BC?^;=BC?WE\T=?WUW?A]=<![=U � � I*ECT=?Wi TQO";=;=?^L�<MBd<M]=L!? IaG�@#OJE#LM?AO"BDEmOh4d	*-��
;ZE\?^@DIa@CO"Ug? 5�VQOJiA?�� � 4)��-�5��
]=[=@COJE\<!G�;Y8:E\T=? ;=G�]N? @\OJ;=]=G�UWL!F_V=<!i���B�O PQO"i��JG�� i^G�[=;ZE\?^@�>JO"LM[=?J��� T=<!B�>JO"LM[N?m<!B�]=@CO�
�; Ia@DG�U O

[=;=< IaG�@CU ]N<MBDEC@C<!P=[NE\<!G�; G >�?A@ E\T=?�<M;ZE\?^@D>JO"L � ��8=	10 R\ ��28 
�T=?^@C?d	10 <!B�ECT=?�BD<��^?�G"IYECT=?�;NG�]=? � B iAG�;fR
E\?^;ZE\<MG";"
�<!;=]=G�
d��� I7E\T=?�UW?A]=<![=U <!B�BC?^;=BC?^]gECG#P7?�P=[=B
F�8ZE\T=?�;=Gf]=? U [NBDE�]=?^Ia?^@�<!E\BcE\@\OJ;=BCUW<MBDBC<MG";

���!��
��
�!���
	 �
� 
��,��" �.� �)��� ����� �,	 �,	 �)���(��� ���.�
	 �)����� � 	�"�#����)��%�# ��� /
��� ���(� "$�)� ����� � 	 �)����
��)"�� �(����"���� 	��,�!"$�)� �.����	��
��� 	��)����� � "$	���"$� �&/

�



��� � ��� ������� ( BC<M;NX�LM?)]N<`O"L!G�X=8N[NBC<M;NX ECT=?#,K�%5���	��%50O"iAi^?ABDB�UW?^ECT=G�]n�

[=;ZE\<!LnE\TN?#UW?A]N<M[=U <MB <M]NLM?)IaG�@�OJE�L!?lO"B
E%O 4)��-�5 ]=[=@\OSE\<MG";0P7?^IaG"@C?dBC?^LM?AikE\<!;=XWO P=O"i��"G�� >JO"L![=?"�

� T=? PQO"i��JG�� >JO"L![=? @C?^V=@C?^BC?^;�ECBmECT=? ;�[=U P7?A@�G"I�<M]NLM? BDLMG"ECB��#OH;=Gf]=? TQO"B)ECG 
*O"< E�P7?^IaG�@D? <!E�iAO";
E\@CO";=BDUg< El� -QG�@m?lO"i T <M]NLM? BDLMG"E <!E BC?A;NBC?AB G�; ECT=? i TQOJ;=;=?AL 8�E\T=? ;NG�]=? ]=?Ai^@C?AUW?A;ZECBW< E\BmPQO"i��"G �
iAG"[=;ZE\?A@�PZF G";=?"�*� IKE\T=?#i TQO";=;N?ALK<!B�BC?A;NBC?A] ECGgP7? PN[=BDF"87ECT=?m;NG�]=?dIa@C?^? �^?AB)< E\B�PQO"i��JG�� i^G�[=;ZE\?^@
[=;ZE\<!LKE\TN?Wi T=O";=;=?^L�<!B�<M]=L!? IaG�@dOJEdL!?lO"B
E�E\T=?W4)��-�5 ]=[N@\OJEC<MG�; P7?^IaG�@D? <!E�@D?ABC[NUg?^Bm]=?^iA@D?AUW?A;ZE\<!;=X

E\TN?#i^G�[=;ZE\?^@A�

0+T=?^; E\T=?mPQO"i��"G � i^G�[=;ZE\?^@)@C?AO"i T=?AB)�N8 < E�EC@\O";NBCUW<!E\B%O"; ,K�%5 �7� I�Og;=Gf]=?m@C?Ai^?A< >�?ABdOJ; ,K�%5 87<!E
@C?^V=LM<!?AB�
�<!ECT Og	��%5 �Y9%V G"; @D?AiA?^<!>f<M;NXgE\TN? 	��%5 8:E\TN? ;=Gf]=?dE\T=?^; E\@CO";=BDUg< E\B E\T=?m4�OJE\OWVQOJi��"?^EA8

�T=<!i T <MB�ECT=?A; @C?AVNLM<M?^] 
�<!E\T O"; (%	 	 � � T=<!Bd@C?AVN@C?ABD?A;ZE\B O0BD<M;=X�L!? ]=<`O"L!G�X=8�OJ;=] O_BCT=G"@DEm�
;�EC?A@�R

Ia@\OJUg?m5�VQOJiA? �25���-�5���<!B%[NBC?A] E\G BD?AVQOJ@\OJEC?#ECT=?#>JO"@D<MG�[NB�EC@\O";NBCUW<MBCBD<MG�;NB 
�< E\T=<!;hOWBC<!;=X�LM?�]N<`O"L!G�X=8
O"B�<ML!LM[=B
E\@COJE\?^] <M;0-K<!X�[=@C?#�f�! ��

1�G"ECThE\TN? ,K�%5 O";N]hE\T=? 	��%5hVQO"i��J?^E\Bdi^G�;ZE O"<!; E\TN? E\G"E\O"L ]=[=@COJE\<!G�;hG"I�ECT=? ]N<`O"L!G�X=��(�L!L.;NG�]=?^B
E\T=OJE G >�?A@DT=?lOJ@g?^<!E\TN?A@ E\TN?_,K�%5 G"@ E\T=?0	��%5 BC?^E ECT=?A<!@ ��?kE�
�G�@�� (�L!LMGfilOJEC<MG�;j3�?Ai^ECG�@�� �%(.35�
IaG�@%E\T=<!B�]=[N@\OJEC<MG�; OJ;=] ]=?kIa?A@�EC@\O";=BDUg< ECEC<M;=X 
�T=<!LM?mECT=?A<!@��%(.3�<MB�BD?^EA�)(�B�O iAG�;NBC?Ae�[=?^;=iA?J8�E\T=<!B

�
	 ��# �$��� �!" ���.�
� � ��� " �)� �,	 ��
 �)� � � �.����	���� � 	�
������������./���� "$	�� � ��� ��� �����'��	��.�
	 �
/

�



O"L!LMG�
�B�IaG�@�E\T=?%iAG�L!LM<!BC<MG";�R Ia@D?A?�EC@\O";=BDUg<!BCBD<MG�;WG"InECT=?�4�OJE O#O";=]g(%	 	 ��� T=<!B UW?Ai T=O";=<MBDU G"I�]=?kIa?A@�R

@C<!;=XdE\@\OJ;=BCUW<MBDBC<MG";WP=O"BC?^] G�;gECT=?���( 3 <MB ��;=G�
�;HO"B��������	����� � �
����� ����� ��
�����

� O";=] < E�? � ?Ai^EC<!>"?AL!F
@C?^BC?^@D>�?^B�ECT=?di TQO";=;=?^L�IaG�@*E\T=?di^[=@C@D?A;ZE�]N<`O"L!G�X=�

� T=? iAG�U PN<M;QOJEC<MG�; G"I�E\T=?0>f<M@DEC[QO"L�O";N] V=TZFfBC<MiAO"L%ilO"@D@C<M?^@ BC?A;NBC<M;NX UW?Ai TQO";N<MBCUWBW?A;=BD[=@C?^B E\TQOSE

iAG"LMLM<!BC<!G�;=BKG";=L!F G�i^iA[=@ 
�T=?A; E�
 G ;=Gf]=?AB�V=<!i�� E\T=?�BCO"Ug? BDLMG"E�ECG#EC@\O";NBCUW<!El�K5�<!;=iA?%Od;=G�]N?%iAO";=;=GJE
BC?^;=BC? ECT=? UW?A]N<M[=U 
�T=<!LM?dE\@\OJ;=BCUW<!EDE\<M;NX=8:O"; O"PNBC?A;NiA? G"I�Og@C?AVNL!F � < � ?J�!8 OH	��%5hG�@�O"; (%	 	 �%<!B
E O �"?A; E\GhP7? OJ; <M;N]=<MiAOJE\<!G�; E\TQOJE O i^G�LML!<MBD<MG�; TQOJB GfiAiA[N@C@C?^]Y� 0+T=?A; E\T=<!BmTQOJV=V ?^;=BA8cE\T=?g;=G�]N?

]=G�[NP=LM?^B�<!E\B�iAG�;ZE\?^;ZE\<MG"; 
�<!;=]=G�
 O";=] @C?^BC?AL!?AikE\B#O ;=? 
 PQO"i��JG�� >JO"LM[N?"�m��Gf]=?AB�E\T=OJE�BC?^;=BC? E\TN?
iAG"LMLM<!BC<!G�; 
�<ML!L*BC?kEgECT=?A<!@ ��( 3 ECGjECT=?0� -�EC?A;=]N?A]��
;ZE\?^@DIa@\OJUg?_BCV=O"iA? � ����-�5�� ]=[N@\OJEC<MG�;Y� � T=<!B

]=[=@COJE\<!G�; <MB�]N?^bQ;=?^] ECG OJLMLMG�
 O"; (%	 	 ECG0P7? BC[NiAiA?^BCB
Ia[=LML F E\@\OJ;=BCUW<!EDE\?A] P7?^IaG"@C? G"E\TN?A@)E\@CO";=B�R

UW<MBCBD<MG�;NBc@D?AiAG"UgUW?A;=i^?"��(�BKE\TN?�;�[=U P7?A@�GJI:iAG�L!LM<MBD<MG�;NB.<!;=iA@D?lO"BD?AB^8Z;=G�]N?AB�? -NV7G�;=?^;ZE\<`OJLML!Fd<!;=iA@D?lO"BD?
E\TN?A<M@miAG�;ZEC?A;ZE\<!G�; 
�<M;=]NG2
�B BDG O"B ECG @C?^]=[=iA? ECT=? V=@DG�PQO"PN<MLM< E
F G"I%O";=GJE\T=?^@ iAG�L!LM<!BC<MG";Y� ( ;=G�]N?

BDE\O"@DECB1
�< E\TW<!E\B�	10��d	10������ O";=]�
�<!ECTg?AO"i T iAG"LMLM<!BC<!G�;Y8�< E ]NG�[=P=L!?AB�< E\B�PQO"i��JG�� [=;ZE\<ML:< E @D?lO"i TN?AB
E\TN?#UgO -�<MU [=U >JO"L![=?�G"I�	10���������� T=?�>JO"LM[=?^B G"I�	10������gO";N]h	10������ O"@D?#]N?AV7?A;=]=?^;ZE�G�;_E\TN?

V=TZFfBC<!ilO"L�LMO F"?A@�[=BD?A]Y� $);=iA?�ECT=?d;=G�]N?�<MB BC[NiAiA?^BCB
Ia[=Lc<!;H<!ECB*E\@\OJ;=BCUW<MBDBC<MG";_OJECEC?AUWVNEl8=< E @C?^BC?kE\B�<!ECB

	10 P=O"i�� E\G E\T=?dUW<M;=<!U [=U >JO"LM[N?"��� T=?�E\G"E\O"LY]=[N@\OJEC<MG�;HIaG�@ G�;N?#BD[=iAi^?ABDBDIa[=LcVQO"i��"?kE�EC@\O";NBCUW<MB
R
BC<!G�;Y8/
�T=<Mi T <!B#ECT=? <!;ZE\?A@
>JO"L�P ?kE�
�?^?A; E\TN? ?A;N] G"I*ECT=? LMO"BDEmBC[=i^iA?^BCBDIa[NL�E\@CO";=BCUW<MBDBC<!G�; OJ;=] E\TN?

@C?^iA?^VNE\<!G�; GJIcECT=?d(%	 	 IaG�@*E\TN?#i^[=@C@D?A;ZE�VQO"i��"?kEl8:<MB���;=G�
�;hO"B�G�;=?�E\@CO";=BCUW<MBDBC<!G�;Hi^FfiAL!?"�

9�V7G�;WiAG�UWV=L!?^E\<!;=X�O�BC[NiAiA?^BCB
Ia[=L EC@\O";=BDUg<!BCBD<MG�;Y8JE\T=?�BDE\O";=]QOJ@C]W@C?Ae�[=<!@C?^B�ECT=?�;=Gf]=? E\G5
*OJ<!E�Od@\O";�R
]=G�U PQO"i��"G �jEC<MUW?�P ?kE�
�?^?A;hE�
 G V=O"i��"?kE�E\@CO";=BDUg<!BCBC<!G�;=B^��� TN<MB�<MB E\GWV=@D?^>�?^;ZE)i TQO";N;=?AL ilOJVNE\[=@D?
PZF OgBC<!;=X�L!?m;=Gf]=?mO";=]hECG V=@DG >�<!]=?mO"LML�;=Gf]=?^B 
�<!ECT O I O"<M@�i TQO";NiA? G"I�O"iAi^?ABCBD<M;=XgE\T=?mi TQO";=;=?^LK<!;
E\[N@C;Y�







���� � � � � �

� � � � � ��� � � � �

� T=<!B i TQO"V�E\?A@mV=@C?^BC?^;�ECB BCG�UW?WG"I E\T=?W@C?^BC?AO"@Ci T E\T=OJE T=O"B P7?A?^; ]=G�;=?g<M;jE\T=?WbQ?AL!] G"I�UW?A]=<![=U

O"i^iA?ABDB�iAG�;ZE\@DG�L � / (%	��KIaG�@�O"] T=Gfi ;=?^E�
 G�@��fB^��/ [=i TWG"I7E\T=? @D?ABC?AO"@Ci TWT=?^@C?�<MB�UWG"EC<!>JOJE\?^] PZF E\TN?
I O"ikE�E\TQOJE�ECT=?�V=@C<!G�@�@D?ABC?AO"@Ci TW]=G�;N? 
�< E\T @C?^BCV7?AikE�ECG5
�<M@C?^] ;=?^E�
 G�@���B <MB�;=GJE�]=<M@D?Ai^ECL!F O"V=V=L!<MilOJP=LM?
E\GdE\TN? 
�<!@C?^LM?ABDB�OJ@C?A;=ON��� T=<!B�<!B�O#]=<!@C?^i^E�iAG�;NBC?Ae�[=?^;=iA?�G"InECT=?�]=<3� ?A@D?A;ZE�VN@CG�V7?A@
E\<M?^B�G"I ECT=? 
�<M@C?^]
O";=]+
�<M@D?AL!?ABCB UW?A]N<M[=U0�

$);=? G"I�ECT=? ?lO"@DLM<!?ABDEm/0(%	 V=@CGJE\GfiAG�L!B)V=@CG"V G�BD?A] 
*O"B#()�.$�'�( � o � �g�
;jV=[=@D? ()�.$�'�( 8�;NG�]=?^B

E\@CO";=BDUg< E 
�T=?^;=?^>"?A@�ECT=?^F TQOl>�?#VQO"i��J?^E\B�E\G BD?A;=]n8�
�<!E\TNG�[NE�@C?^XZO"@D] E\G E\T=?�i^[=@C@D?A;ZE%BDE\OJE\?�G"I.E\TN?
UW?A]=<![=U �.(�V7G�BC< E\<!>"? O"i���;=G�
�LM?^]=X�UW?A;ZE�BCi TN?AUW?%<!B�[=BC?^] E\Gd]=?^EC?A@DUg<!;=?*<!I:ECT=?*E\@CO";=BCUW<MBDBC<!G�; 
�O"B
BC[NiAiA?^BCB
Ia[=L2�W� T=<MB�<!BdO0i^G�UWUgG�; Ia?AOJE\[N@C? <M; UWG�BDEm/0(%	 V=@CGJE\GfiAG�L!B)]=?ABD<MX�;N?A] IaG�@)E\T=? 
�<!@C?AL!?ABDB
UW?A]=<![=U�BC<!;=iA? ECT=? 
�<!@C?^LM?ABDB�E\@\OJ;=BCi^?A<!>"?A@�]=Gf?AB�;=G"E O"LML!G�
 Od;=Gf]=?�E\G�E\@CO";=BCUW<!E�OJ;=]gL!<MB
E\?A; E\GdE\TN?

i TQO";N;=?AL.BC<!U [=L!E\O";=?^G�[=BCL F���� I�;=GW(%	 	�@C?kE\[=@D;=BA8 O iAG�L!LM<MBD<MG�; <MB%O"BCBD[=UW?A] ECGgT=O >"? GfiAi^[=@C@D?A] OJ;=]

E\TN?W;NG�]=? @D?^E\@CO";=BDUg< E\B#OJI E\?^@dO0@CO";=]=G"U ]=?ALMOlF��g5�<M;NiA? ;=G_IaG�@CU GJI�iAO"@C@D<M?A@dBD?A;=BD<M;=X0<MB�]=G";=?"8cO

E\@CO";=BDUg< ECE\?^] VQO"i��J?^E�<!BK>f[=LM;=?^@\O"PNLM? ECG�iAG�L!LM<!BC<MG";dIaG"@�O"; <!;�EC?A@
>"OJLN?Ae�[QOJL�E\G)E�
�<!iA?*< E\B.E\@\OJ;=BCUW<MBDBC<MG";
E\<!Ug?J���d��[�E�]=<3� ?A@D?A;ZE\L F�8�< I:O)BC?^iAG�;=] EC@\O";=BDUg<!BCBD<MG�; B
E O"@
E\B 
�< E\T=<!; O�VQOJi��"?^E�� B�>f[=L!;=?A@CO"P=LM?�V ?^@C<MGf]Y8
O iAG"LMLM<!BC<!G�; G�i^iA[=@DB�O";=]HP7G"E\T EC@\O";NBCUW<MBCBD<MG�;NB*O"@D?)[=;=BD[=iAi^?ABCB
Ia[=L2��( ECT=@CG�[NX�T=V=[NE O";QO"L F�BD<MB BCT=G�
�B
E\T=OJE#V=[=@C?W()�.$�'�( [NEC<MLM<3�A?^BdOJE#UgG�B
EW ��� G"I E\T=?gOl>"OJ<ML`OJP=LM?mi TQO";=;=?^L P=O";=]�
�<!]NE\TY� ( BD<MUWV=LM?

?.-fEC?A;=BD<MG�; ECG V=[=@D?�(��c$�'%( 
�O"B ECG ]=< >�<!]=?�E\<MUW?%<M;ZE\G#]=<MBDiA@D?^E\?�<M;ZE\?^@D>JO"LMB^8 �f;NG2
�;_OJB�BCL!G"E\B^8NOJ;=]
O"L!LMG�
 ;NG�]=?^B ECGmG�;NL!F E\@CO";=BDUg< E�OJE�E\T=?�P ?^X�<M;=;N<M;=XdG"IYOmBCL!G"El�K� T=<MB�?.-fE\?^;=BC<!G�;Y8 ��;=G�
�;HO"B�BCLMGJECE\?^]

� � ��� ��� ��� " �)� �,	 � ����	����!	�",�!" ��"����,���	� ��

�������������������������! 
"�#

�



()�.$�'�(m8�TQO"L >�?AB ECT=?H>�[NLM;=?^@\O"P=L!?_V ?^@C<MGf] G"I�OjV=O"i��"?kE O";N] <!B O"P=LM? ECGjO"i T=<M?k>�? O U O -�<!U [=U
i TQO";N;=?AL [NEC<MLM<3�lOJEC<MG�;gG"IKo���� 8Q<2� ?"� 8=]=G�[NP=LM?)ECTQOJE%G"IcV=[=@C?d(��c$�'%( �

�.GWIa[=@
E\T=?^@�<!;=iA@D?lO"BD?#ECT=?di TQO";=;N?AL.[NE\<!LM<��AOJE\<!G�;Y8filO"@D@C<!?A@�BC?^;=BC?mU [=L!EC<MV=L!?�O"i^iA?ABDB � 	 5=/ (5� V=@DG"E\GJR
iAG"LMB 
 ?A@D? ]=?k>�?AL!G�V7?A] � o �2�)	 5=/ ( V=@DG"E\GfiAG"LMB%ilO"; P7? ]N<!>f<M]=?^] <M;ZECG ;=G�;NV ?^@CBC<!BDEC?A;ZEm	 5=/ ( OJ;=]

V�R V ?^@CBC<!BDEC?A;ZE�	 5=/0( �f�
; P GJE\T iAOJE\?^X�G�@D<M?AB^8�;NG�]=?^B bQ@DBDE BC?^;=BC?�ECT=?�i T=O";=;=?^LnP7?^IaG�@D?�O";ZFgO"ikE\<MG";g<!B

E O �"?A;n���
;H;NG�;=V7?A@CBD<MB
E\?A;ZE�	 5=/0( 8NECT=?);=Gf]=?�EC@\O";=BDUg< E\B <!I�E\TN?)Ug?^]=<M[NU <!B�<M]NLM?"�c� I E\T=?�UW?A]=<![=U

<MB BD?A;=BD?A] OJB%PN[=BDF"8=E\T=?#;=Gf]=? 
*OJ<!E\B%O @\OJ;=]=G�U ]N?AL`OlFHV7?A@D<MGf]HP ?kIaG�@C?d@D?^E\@
Ff<M;=X=���
;0V�R V ?^@CBC<!BDEC?A;ZE

	 5=/ (m8�E\T=?W;=Gf]=? iAG�;ZE\<!;�[QO"LML F BD?A;=BD?ABmECT=?WUg?^]=<M[=U [=;ZE\<!L�<!Ed<MBd<!]=LM?J�W� EdECT=?A;jE\@\OJ;=BCUW<!ECB�<M;jO

X�< >�?A; BCLMGJE 
�< E\T VN@CG�PQOJP=<ML!<!E
F�� OJ;=] ]=?kIa?A@CBmE\@\OJ;=BCUW<MBDBC<MG";jECGhE\T=?g;=?.-fE BCLMGJE 
�<!ECT V=@DG�PQO"PN<MLM< E
F

 �������� IKO iAG�L!LM<MBD<MG�;gG�i^iA[=@DBA8=ECT=?d;=G�]N? 
*O"< E\B%O @\O";N]=G�U ]N?AL`OlF P ?kIaG�@C?d@C?kE\@CO";=BCUW<!EDE\<!;=X=�K�
;_E\TN?

LM<!Ug< El8  ^R
V7?A@DBC<MB
E\?^;�E)	 5=/ ( ?AUWV=LMG FfB%ECT=?#X�@C?^?A]NF V=@C<!;=iA<!V=LM?dOJ;=] O"L 
*OlFfB�EC@\O";NBCUW<!E\B%O"B�BCGfG�; OJB
<!E�BD?A;=BD?AB�E\T=?di TQOJ;=;=?AL.O"B�<!]=LM?J�

�
; � � � 8 	�LM?A<!;=@CGfi�� O";=]j�cG�P=O"X�<�BCTNG2
 E\TQOSE#ECT=?g	 5=/ ( V=@DG"E\GfiAG�L!BdO"@C? BD[=V ?^@C<!G�@)E\G_P7G"E\T V=[=@D?

O";=] BCLMGJECE\?^] (��c$�'%( �N	 5=/ ( VN@CG"ECG�i^G�LMB�;=G"E G�;=L FWO"i T=<M?k>�?)BD<MX�;N<!bQiAO";ZE\L!F T=<MX�TN?A@�E\T=@DG�[=X�T=VN[NE\B^8

E\TN?^F O"LMBDGhV7?A@DIaG"@CU P ?kECEC?A@ [N;=]=?A@ T=<MX�T ;=?^E�
 G�@�� LMG�O"]=BA�h	 5=/ ( <MB OJLMBCG UgG"@C?W? �WiA<!?A;ZE E\T=O";

()�.$�'�( OJB*<!E T=O"B BCUgO"LML!?A@�]=?ALMOlF E\<!Ug?^B ��O";N]0@D?Ae�[=<!@C?AB�O BDU OJLMLM?^@�;�[=U P7?A@�G"IK@D?^EC@\O";=BDUg<!BCBD<MG�;=B

V7?A@�BC[=i^iA?^BCBDIa[NL E\@CO";=BDUg<!BCBC<!G�;Y���d< >�?A; E\TN?ABC?%G�PZ>f<MG�[NB�P7?A;N?^b=ECB�G"I <M;=i^G�@CV7G�@COJE\<!;=X�ilO"@D@C<!?A@�BC?^;=BC<!;=X

<M;ZECGdECT=?�/ (%	 V=@DG"E\GfiAG"LMBA8ZUWG�B
E GJI ECT=?�BC[=i^iA?A?^]=<M;NX V=@DG"E\GfiAG�L!B�TQOl>�?%P ?^?A;gPQO"BC?^] G�; E\TN?�	 5N/ (

UWG�]=?^L2�

	dO"@C;���� �QV=@DG�V7G�BC?^]WU [=L!EC<MV=L!?*O"i^iA?ABDB�
�<!E\T i^G�LML!<MBC<!G�; Ol>"G�<M]QOJ;=iA? � / (%	�(5� ��'%?A@D?"8�E\TN?�,c�%5���	��%5
?.-�i TQOJ;=X�?WV=@C?^iA?A]N?ABmECT=?WO"i^EC[QO"L�]QOSE O E\@CO";=BCUW<MBDBC<!G�;Y� ��Gf]=?^B#G >"?A@CTN?lO"@D<M;=X_E\T=?W,K�%5 O";=] 	��%5


�<ML!Ln]=?kIa?A@ E\TN?A<M@*EC@\O";NBCUW<MBCBD<MG�;NB*LMG�;NX ?A;=G�[NX�T0ECG V ?^@CUW<!E�ECT=?dBC[=i^iA?^BCBDIa[NLc@D?AiA?^VNE\<!G�;_G"I.E\T=?m	��%5
O";=] E\TN? ]QOJE OHVQOJi��"?^EA8K@D?ABCV7?AikE\< >�?AL F��W1 F ]NG�<M;=XHBDG=8 P GJE\T E\T=? ? -NV7G�BD?A] OJ;=] TN<M]=]=?^; E\?A@DUg<!;QO"L

V=@DG�P=LM?^UgBdOJ@C? BCG�L >�?^]Y� � I OH;=Gf]=? ]=G�?^Bd;=G"E#@C?^iA?A< >�?gO0	��%5j<M; @D?AV=L F E\G_<!ECBd,K�%5 8�< E#O"BCBD[=Ug?^B

E\T=OJE O#i^G�LML!<MBC<!G�; TQOJB�GfiAi^[=@C@D?A] O";=]W[=BC?^B E\TN?%PN<M;QO"@
F ?.-�V7G�;=?^;�EC<`O"L:PQOJi��"G�� O"L!X�G�@C< E\T=U � 1���1 ��ECG

��� �
# "�� ��� � �(� �!�.����	�����",� �����(� 	 ���
��� "$#&%'��� � ���
	 ��"����,��� ����	���� " ��� ��	�"$	�� ���������
�)� 
 ��#&������������� ��	 /

�



@C?^BCi T=?^]=[=L!? <!ECB�E\@\OJ;=BCUW<MBDBC<MG";Y� /0(%	�( ]=Gf?AB#;=G"E#<!;=iAG�@DV G"@\OJEC?gOJ;�F IaG"@CU G"I*O"i���;=G�
�LM?^]=X�UW?A;ZE
BCi TN?AUW?dIaG"@�E\T=?�]=OJE O VQO"i��J?^EA��(�B�BC[=i TY8=ECT=?�;=Gf]=?)E\@CO";=BDUg< ECE\<!;=XmECT=?�]QOJE\O VQO"i��"?kE 
�<MLML O"BDBC[=UW?
E\T=OJE ECT=? EC@\O";=BDUg<!BCBD<MG�; 
*O"B BC[=i^iA?ABDBDIa[=L � 5�T=G"[=LM] ECT=?hV=O"i��"?kE_TQOl>�? P7?A?^;�iAG�@D@C[=VNEC?A]�]=[N@C<M;NX

E\@CO";=BDUg<!BCBC<!G�;Y8�@C?^iAG >�?^@DFg<MB�E\TN?�@C?^BCV7G�;=BD<MP=<!LM<!E
F G"IYECT=?�TN<MX�T=?^@ LMOlF�?A@DBA��� T=<!B ?.�n?^i^EC<!>�?^L!FW<M;NiA@C?AO"BC?^B
E\TN?#?^;=]�R2E\GJR ?A;=]0]=?ALMOlF ?.-�V7?A@D<M?A;NiA?A]hP�F E\T=?#O"V=VNLM<MiAOJE\<!G�;Y�

� T=? ������� �"�Z���  � 4d	*- VN@CG"ECG�i^G�L � � �K]=?ABDiA@C<!P ?^] <M; 	�T=O"VNE\?^@d�g<!B�BC<!Ug<!L`O"@*ECG_/ (%	�(m8Y?.-�iA?^VNE
E\T=OJEH<!E <M;=i^LM[=]N?AB L!<M;���R LM?^>"?AL�O"i���;=G�
�LM?^]=X�UW?A;ZE\BHE\G ?A;QO"PNLM?hI O"B
E\?^@ VQO"i��J?^E0LMG�BDB ]=?kE\?^i^E\<!G�;Y� � I

E\TN? (%	 	 <MB�;NG"E)@D?AiA?^<!>"?A]Y8Y< E�<!B)O"BDBC[=UW?A] ECTQOJE)O iAG�L!LM<!BC<MG";0GfiAi^[=@C@D?A] O";N] ������� ���Z�f�! � 4d	*-

V7?A@DIaG"@CUWB%ECT=? @D?^E\@CO";=BDUg<!BCBC<!G�; OJE�ECT=? /0(%	 L!?^>"?AL2��� T=<!B�@D?A]=[NiA?AB)ECT=?#?A;=]�R2E\GJR ?A;=]hL`OJEC?A;=ikF ? -�R
V7?A@C<!?A;=i^?A]0PZFHE\T=?#O"V=VNLM<MiAOJE\<!G�;Y�

1�<MO";=i T=< � � ��<M;Z>�?^BDE\<!XZOJEC?AB�������� ���Z���  � 4d	*- PZF OJ;QO"L!F�EC<MilOJLML!F UgGf]=?AL!<M;=XWE\T=? VN@CG"ECG�i^G�L28 [=BC<!;=X

O P=<!]=<MUW?A;=BD<MG�;=O"L /hO"@��JG > i TQO"<!; E\G iAO"VNE\[N@C?)E\TN?)P ?^TQOl>f<MG�@*GJI.ECT=?�1*��1+O"L!X�G�@C< E\T=U0� 0+T=<ML!?�E\TN?

UWG�]=?^L�O"BDBC[=UW?AB bQ;=< E\?d;=Gf]=?AB%O";N]0<!]=?lOJLYi TQO";=;N?AL iAG�;N]=<!EC<MG�;=B^8=<!E*<MB�4Q?.-�<!P=LM?�?^;=G�[=X�T_E\G P7?#O"P=LM?
E\G UWGf]=?AL7E\T=?dPQO"BD<Mi�OJiAiA?^BCB%Ug?kE\T=Gf]Y8fE\T=?d,K�%5���	��%50OJiAiA?^BCB�UW?^E\TNG�]Y8NG�@ O TZF�PN@C<M]_G"I ECT=?)E�
�GN�
� T=?WVQO"V7?A@dBCTNG2
�B#E\TQOSEm������� ���Z���  � ?.-�T=<!P=<!ECBdBCG�UW? <M;=B
E O"P=<!LM< E
F�� 1�[NEA8 [=;=LM<3�"? E\TN?g(��c$�'%(
V=@DG"E\GfiAG�L!BA8ZE\TN?�E\TN@CG�[=X"T=V=[NE*O"BDFfUWVNE\G"EC<MiAO"LML F � O"V=VN@CGZO"i TN?AB ��� � GJIYE\T=?�U O2-N<!U [=U >JO"L![=?)OJB E\TN?

G�� ?A@D?A] LMGZOJ] <M;=i^@C?lOJBC?AB^��1�<`OJ;=i T=< � � �:O"L!BCG�<!LMLM[NBDE\@COJE\?^BcECTQOJE�E\TN? PQO"BC<!i�O"iAi^?ABDB UW?^ECT=G�] <!B�BDEC@CG�;NX�L!F
]=?^V ?^;=]=?A;ZE�G�; ECT=?*;�[=U P7?A@�G"I:;NG�]=?^B�<M; ECT=? ;=?kE�
�G�@�� O";N] BC<��^? G"I���� � ���=��$); E\T=?*GJE\T=?^@�TQO";=]Y8

E\TN? ,K�%5���	��%5 OJiAiA?^BCB�UW?^ECT=G�]h<MB�<!;=BC?^;=BC< E\< >�?mECG >JO"@C<MOJE\<!G�;=B�<M;h;=?^E�
 G�@�� BC<3�A? OJ;=] iAG�;ZEC?A;ZE\<!G�;

�<M;N]=G�
 BD<��^?"��-Q[=@DECT=?A@DUgG"@C?"8 � � �nVN@CG >�?^B*E\TQOJE E\T=?),K�%5���	��%5HO"i^iA?ABDB Ug?kE\T=Gf] <!;=iA@D?lO"BD?AB*ECT=?�?kI`R
bQi^<M?A;Ni^F G"I:ECT=?�V=@CG"ECG�i^G�LNPZF BD<MX�;N<!bQiAO";ZE\L!Fm@C?^]=[=i^<M;=X�E\TN? PQO";=]�
�<!]NE\T 
�O"BDE\O"X�?�]=[=? ECG�iAG�L!LM<MBD<MG�;NBA�

� T=? P=<!;QO"@
F P=O"i��"G�� O"LMX�G"@C<!ECT=U ?^UgV=L!G F�?A] <!; / (%	�( O";N] ������� ���Z���  � TQOJB)P ?^?A; BDT=G�
�; ECG

ilOJ[=BC?%BC[=P7G�VNEC<MUgO"L=B
F�B
E\?^U V7?A@
IaG�@CUgO";=i^? IaG�@�Od>JO"@D<M?kE
F G"IY@D?lO"BDG�;=B O"B�]=<MBDiA[=BDBC?^] <M;���
 �=R ��� � � � T=?
1*��1 ]N<MBCVNL`OlFfB�LMO"@CX�?)>JO"@D<`OJEC<MG�;NB <M;HE\T=?#BC<3�A?#G"IKECT=?#;=G�]N? � B�i^G�;ZE\?A;ZEC<MG�; 
�<M;=]=G�
d87O"B%<!E%]=G�[NP=LM?^B
E\TN?d	10 
�<!ECT ?lO"i THi^G�LML!<MBD<MG�;WO";=]gE\T=?^;H@C?ABD?^ECB <!E PQO"i�� E\G ECT=?�UW<M;=<!U [=U >JO"L![=?%[=V G"; iAG�UWV=L!?^EDR

� � ��� ��"�� � � �����$�)� � � "$# ���(� � �������)" ����� " ��� ��	 �����)������� � �����$
 �)��� ���)�$�)������# /

 �



<M;NX OmBD[=iAi^?ABDBDIa[=LnEC@\O";NBCUW<MBCBD<MG�;n��-Q[=@DECT=?A@DUgG�@D?"8�PZF @D?ABD?^ECEC<M;=XmE\T=?)	10 PQO"i�� E\G ��� �����N8�< E�]=G�?^B

;=G"E%OSECE\?^UgV�E*E\G V7?A@DIaG"@CU OJ;�F BCG�@
E�G"I)4=G2
 iAG";�EC@CG�LYECG @C?A]N[=iA?�E\TN?#VN@CG�PQOJP=<ML!<!E
FWG"I.iAG�L!LM<!BC<MG";=B�<!;

Ia[NEC[=@C?�E\@CO";=BDUg<!BCBC<!G�;Y�

1�TQOJ@CXZO"T=O >JO";H?kE�O"L � � � �YV=@DG�V G"BC?A] / (%	�( 0 8QPQO"BD?A]_[=V7G�;HUWG�]=< bQilOSE\<MG";=B�ECG E\T=?�/ (%	�( V=@CGJR

E\GfiAG"L2� 0+T=<ML!?gBD<MUW<MLMO"@)E\G ������� ���Z���  � 4d	*- 8K/0(%	�(/0 O"]=G�V�E\B O UgGf]=<!b=?A] >"?A@DBC<MG"; G"I E\TN?

1*��1 BDG O"BdE\G @C?^]=[=iA?WE\T=? >JO"@C<MOJE\<!G�;=B�BD?A?A; G�; ECT=?gBD<��^?gG"I O0;=Gf]=? � B 	10 �.� TN? ;=?.
 PQO"i��"G �
O"L!X�G�@C< E\T=U <!B ��;=G�
�;0O"B*U [NL!E\<!V=LM<!ilOJEC<!>"? <M;=i^@C?lOJBC?)L!<M;=?AO"@ ]N?AiA@D?lO"BD? �2/ ��� 4,�k��-QG�@�?AO"i T_iAG�L!LM<!BC<MG";Y8
/ ��� 4 <M;NiA@C?AO"BC?^B Oh;=Gf]=? � B 	10 BD<��A?gPZF OhU [=L!EC<MV=L!<MilOSE\<!>"? I O"i^ECG�@#G"Id ����hO";=] L!<M;=?AO"@CL F ]=?^iA@C? R

UW?A;ZE\B�ECT=?#	10 BC<��^?�OJI EC?A@*?AO"i THBC[=i^iA?^BCBDIa[NL EC@\O";NBCUW<MBCBD<MG�;n��� T=<MB*O"LML!G2
�B�E\T=?�BC<��^?�G"I�E\TN?#	10 ECG

<M;NiA@C?AO"BC? @CO"V=<!]=L!F"87ECTf[NB�@C?A]N[=iA<!;=X E\T=? VN@CG�PQOJP=<ML!<!E
F_G"I�i^G�LML!<MBC<!G�;=B%<M; O i^G�;=X�?^BDEC?A] ;=?^E�
 G�@��78 P=[�E
E\TN? LM<!;=?lO"@%]=?^iA@C?^Ug?^;ZEd@C?A]N[=iA?^BdECT=? LMO"@CX�?d>JO"@C<MOJE\<!G�;=B�E\TQOSEd1*��1 V=@CGf]=[=i^?AB^�m1�FhBDLMG�
�L!F0]=?^iA@C? R
UW?A;ZE\<!;=X0ECT=?WiAG�;ZE\?^;ZE\<MG"; 
�<M;=]NG2
�BC<��^?"8�/ ��� 4 O"LMBDGhOSECE\?^UgV�E\B�E\G <M;=i^LM[=]=? BDG�Ug?WBCG"@DEmG"I 4QG�

iAG";�EC@CG�L <!; / (%	�( 0 ��$�ECT=?A@ Ia?lOSE\[=@D?ABA8�BC[Ni T O"B iAG";�EC?A;ZE\<!G�; 
�<M;=]NG2
 iAG�VZFf<M;NX ECG V=@CG�V=O"XZOJEC?

iAG";=X�?AB
E\<!G�; <M;NIaG"@CUgOJE\<!G�;hOJ;=] E\T=? [=BC? G"I�O � 4�OSE OH5�?^;=]=<!;=X�� VQOJi��"?^EdECGH@C?AVNL`O"i^? E\T=? ;=?A?^] IaG"@

ilOJ@C@C<!?A@ BD?A;=BD<M;=X=8�
 ?A@D?m<!;=iAG"@CV7G�@\OJEC?A]_<M;ZECG /0(%	�(/0 ECG Ia[=@DECT=?A@�<MUWV=@DG >"?�V ?^@DIaG�@DU OJ;=iA?J�

�
; OjUWG�@C?H@CO"]=<!ilO"L OJV=V=@CG�O"i TY8 � 
 ��VN@CG�V7G�BC?^B�� � ���"'�� ��� � ����� 

	 ����� � �
�	��� 
 � -.	*, � ��� T=?_UgG"EC< R
>JOJE\<!G�; P ?^T=<M;N] -.	*, <MB E\T=?0V7?A@DIa?^i^EgBCi T=?^]=[=L!<M;=X O"LMX�G"@C<!ECT=U08!
�T=?A@D? O ;NG�]=?_E\@CO";=BDUg< E\B$
�<!ECT
V=@DG�PQO"P=<!LM< E
F  %<!In<!E�<MB�BDi T=?A]=[NLM?A]gE\G#]=GmBDG O";N]�
�< E\TWV=@CG�P=O"P=<ML!<!E
F �mG"ECT=?A@ 
�<MBD?"� 0+T=?^; O"; O"i^EC<!>"?

;=Gf]=?
� ]=?^EC?AikE\BmO0i^G�LML!<MBC<!G�;Y8Y< Ed]=G�[=PNLM?ABd< E\Bm	10 O";=]j@C?^V=<Mi���B#<!ECB#P=O"i��"G�� >JO"L![=?"8 @C?^XZO"@D]=LM?^BCBdG"I

�T=?kE\T=?^@�<!E�
�O"B%<M;Z>�G"L!>�?^]h<!;_ECT=?#iAG�L!LM<MBD<MG�;n��� T=<MB�@D?A]=[=i^?AB%E\T=?#V=@CG"PQO"P=<!LM<!E
FgG"IKBC[=i^iA?ABDBC< >�? i^G�LML!< R
BC<!G�;=B^8ZBC<M;NiA?*E\TN?%LMO"@CX"?*]=<MBDVQO"@D<!E
Fm<M;W	10 BD<��^?AB�UgO��"?^B�< E�[=;=L!<��J?AL!F#E\T=OJE�E�
�Gd;=Gf]=?^B 
�<!LML�E\@CO";=BCUW<!E
BC<!U [=L E O";=?^G�[=BDL!F���� E#O"LMBDG [=BC?^BdO BCUgO"LML!?A@ � � � ���HO";N]jLMO"@CX"?A@ � � ����� E\TQOJ; E\T=? >JO"L![=?AB)<!; � � �2�

� T=?WBCUgO"LML!?A@ ��� � ���0O"L!LMG�
�B�E\T=?WBC[NiAiA?^BCB
Ia[=L�;=Gf]=? E\G_E\@CO";=BDUg< Ed;f[NUg?^@CG�[=B#VQO"i��J?^ECB 
�T=<ML!? @C? R
]=[=i^<M;=X)ECT=?*<!]=LM?�E\<MUW?�P ?kE�
�?^?A; E\@\OJ;=BCUW<MBDBC<MG";=BA�c� T=<MB�?.�n?^i^EC<!>�?^L!FmV=@CG"UgG"EC?AB�i T=O";=;=?^L=ilO"V�E\[=@D? P�F
G�;=?54QG�
d��� IcECT=?d;�[=U P7?A@%G"IK<!]=LM?�BCLMGJE\B�]=?^EC?AikE\?A] <MB X�@D?lOJEC?A@ E\T=O"; BDG�UW?)E\T=@D?ABCTNG�LM]_>JO"LM[=?J8NE\TN?A;
E\TN?�PQO"i��"G � iAG�[=;ZEC?A@CB�O"@D?�?.-�V G";=?A;ZE\<MO"LML F @D?A]=[NiA?A]n8:O"XZO"<!; E\G UW<M;=<!Ug<3�A?�E\T=?d<M]NLM?�BDLMG"ECB P ?kE�
�?^?A;
� 	 ����� ���(	��.�.���!"$�)� �)���,�����!� �)� ��"����,���)� �)� ��� "$	���� � ��/

 � 



E\@CO";=BDUg<!BCBC<!G�;=B^�K� T�[=BA8f-.	*, BDT=G�
�B O)UgO"@��"?A] <!UgV=@DG >�?AUW?A;ZE�G >"?A@�������� ���Z���  � 4d	*- <!; E\?^@CUWB

G"I BDFfBDEC?AU ECT=@CG�[NX�T=V=[NEA8 O"i T=<!?^>�?^] OSE�E\T=? ?.-�V7?A;=BD?gGJI�I OJ<M@C;N?ABCB^� 1�[NE�ECT=?WO"[NECT=G�@CB�BDT=G�
 ECTQOJEl8

PZFh<!;=iAG"@CV7G�@\OJEC<M;=X E\TN? BC?^L!I`R
i^LMGfi��"?^]hI O"<M@%e�[=?A[N<M;=XHOJLMX�G�@D<!ECT=U V=@DG�V G"BC?A] PZF �dG"LM?AB
E O";N<287-.	*,&<!B

O"P=L!?)E\G UgO"<M;ZE OJ<M; < E\B V7?A@DIaG"@CUgO";=iA?dXZOJ<M; 
�T=<!LM?�<MUWV=@DG >f<!;=X V=@DG"E\GfiAG�L I O"<M@D;=?ABDBA�

	*O"L!<c?kE�O"L � � � ��OJ;QO"L!F�EC<MilOJLML!F ?.-�V=L!G�@C?#E\T=? ]N?AV7?A;=]=?^;=iA? P7?^E�
 ?A?^; ECT=? Ol>�?^@\O"X"? iAG�;ZEC?A;ZE\<!G�; 
�<M;�R
]=G�
&BC<3�A? O";N] E\T=? UgO -�<MU [=U O"i T=<M?k>JO"P=LM?#E\T=@DG�[=X�TNV=[NEl��� TN? O"[NE\TNG�@CB�OJV=V=@CG -�<MUgOJEC?#ECT=? 1*��1
O"L!X�G�@C< E\T=U 
�< E\T O V�R
V7?A@DBC<MB
E\?^;�EWV=@DG"E\GfiAG"L2� � T=?kF O"L!BCG ]=?A@D<!>"? OJ; OJLMX�G�@D<!ECT=U E\TQOJE ?^BDEC<MUgOJE\?^B

E\TN? Ol>�?^@\O"X�?miAG�;ZEC?A;ZE\<!G�; 
�<M;N]=G�
 BC<3�A?"��� T=<!B�?^BDE\<!U OSE\?d<MB%[=BC?^]hE\GgG�PNE\O"<M;0E\T=?d>JO"LM[=?#G"I � E\TQOSE
UgO -�<MUW<��A?^B E\T=? OJECE\O"<M;QOJP=LM?�E\TN@CG�[=X"T=V=[NEA��9%BC<M;NXgE\TN<MB�O";QO"L F�BD<MB^87ECT=? O"[�E\T=G�@DB�BDT=G�
 E\TQOJE��������

���Z�f�! � 4d	*- G"V ?^@\OJEC?AB)I O"@)Ia@DG�U < E\B)G"VNE\<!U O"L.ilOJVQO"iA< E
F�8 O"BdOH@D?ABC[NL!EdG"I�E\TN? BDE OSE\<Mi BC?^E#G"I�BD<��A?^B
E\T=OJE ECT=?�i^G�;ZE\?^;�EC<MG�; 
�<M;=]=G�
 O"BDBC[=UW?AB <M;WE\T=?�1*��1 O"LMX"G�@C< E\T=U0�.-:[N@DE\TN?A@CUWG�@D?"8ZE\T=?�VQO"V7?A@�O"LMBDG

BCTNG2
�B�E\T=OJE�E\TN?%i^G�;ZE\?^;�EC<MG�; 
�<!;=]=G�
 BD<��A? iAO"; P ? ]�F�;=O"Ug<!ilO"L!L!FdE\[N;=?A] E\Gd<MUWV=@DG >"?�E\TN?%iAO"VQO"i^<!E
F
G"I:������� ���Z�f�! � �4d	*-�8 �D[NBDE�PZF G"P=BC?^@D>f<M;=X)ECT=?*;=?kE�
�G"@�� B
E OJEC[=B���O";=] ? -�V=LMG�< E\<!;=X�ECT=?*?AB
E\<!U OJEC<MG�;
O"L!X�G�@C< E\T=U ]=?A@D<!>�?^] T=?A@D?"�#	*O"L!<c?kEdO"L2� ��� �cG�V7?A@COJE\? [N;=]=?A@�E\T=? B
E\@DG�;=X_O"BDBC[=UWVNE\<!G�;hECTQOJE);NG�]=?^B
O"@D?gOJP=LM? ECG G�P�E O"<!;jV7?A@
Ia?AikE#Ia?^?A]=P=O"i��jO"P G"[NE�E\T=?W;=?kE�
�G�@�� O";=]ji TQO";=;N?AL�iAG�;=]N<!E\<!G�;=B^�W	*O"LM<�?kE

O"L � �  � ��@D?AL`O2- E\T=<!BmOJBCBC[NUgVNEC<MG�; O";=]jV=@DG�V G"BC?AB#E\T=? &�� 
 ��� � ���	�
�
����
�������� V=@CG"ECG�i^G�L2�W� T=<!B

V=@DG"E\GfiAG�L�[=BD?ABm?ABDEC<MUgOJE\?^BmGJI*E\T=?g;=?^E�
 G�@�� B
E OJEC[=BmECGh]NFf;QO"UW<MiAO"LML FhEC[=;=?gECT=?WBC<��^? G"I E\T=?giAG�;fR
E\?^;ZE\<MG";�
�<M;N]=G�
d�%� TN? O"[NECT=G�@CB%BCTNG2
 ECTQOJEl8:[=;N]=?A@)B
E\?AO"]NF0BDE\OJE\?miAG�;=]N<!E\<!G�;=B^8 &�� 
 ��� � �������
�

��
�������� G�V ?^@\OJEC?AB%>�?A@
Fhi^LMG�BD?#ECG E\TN?#ECT=?AG�@D?^EC<MilOJLciAO"VQO"i^<!E
F_]=?^@C<!>"?A] <!; � � � ��-Q[=@
E\T=?^@CUWG�@C?J8:ECT=?^F
V=@DG >"? E\TQOJE�ECT=?�V=@CG"V G�BD?A]WV=@CGJE\GfiAG�L�<MB�@CG"P=[=BDE�?^;=G�[=X�T ECG#P7?%O"P=L!?�E\Gd@\OJV=<M]=L F @D?Ai^G >"?A@�Ia@CG�U ?AB
E\< R

UgOJE\<!G�;�?A@D@CG�@DBcOJ;=]mBD[=]=]=?^; i TQOJ;=X�?AB.<M;d;=?kE�
�G"@���BC<3�A?�E\G�i^G�;Z>�?A@DX�?�P=O"i���E\G%<!ECB�G�VNEC<MUgO"L"iAO"VQO"i^<!E
F��

'�������,%� (�� �  � �28�
�T=<!i T <!B E\T=?#���%5���B
E O";N]QO"@C]0IaG�@ 0 ��()�%BA8Q[=BD?AB%P=L`O"i���P=[N@CBDECB�<!;=BDEC?lO"]0G"IKO
PQO"i��JG�� O"LMX�G"@C<!ECT=U E\G0]=Ghi^G�;ZE\?A;ZEC<MG�;�R @C?^BCG�L![NE\<!G�;Y� 1�O"BC?^] G�; 	 5=/ (5�"	�( 8c'�������,���()� [=BD?AB

Ogi T=O";=;=?^LKO"i^iA?^BCB)V=@DG"E\GfiAG"L �f;NG2
�; O"B���L!<MUW<M;QOJEC<MG�;W��<M?^LM]HR���G�;�R V=@C?^?AUWVNE\< >�?m��@C<MG"@C<!E
F_/ [=L!EC< R
V=L!? (�iAi^?ABDB � �K��R�����/ ( ��ECTQOJE#]=< >�<!]=?AB)ECT=?WiAG�;ZE\?^;ZE\<MG"; @D?ABCG"LM[NEC<MG�; <!;�ECGHE�
�G BDE OJX�?AB^8c;QOJUg?^L!F
V=@D<MG�@D<!E\<3�lOJEC<MG�; OJ;=] iAG";�EC?A;ZE\<!G�;Y� 5�<M;=i^?gECT=? V=@DG"E\GfiAG�L�BD[=V=V7G�@DECB ]=<3� ?A@D?A;ZE VN@C<MG"@C<!E
F L!?^>"?ALMB^8KE\TN?

� � ��� �!����
���� � ��� �!���������
�!������� � "$	�	��
#&� �!����	 ����� � �.# �(���!% ��� ��/

 �



V=@D<MG�@D<!E\<3�lOJEC<MG�;0BDE\O"X�? ?A;NBC[=@D?AB#G�;=L!Fh;=Gf]=?AB5
�<!ECT E\T=? BCO"Ug? VN@C<MG"@C<!E
F LM?k>�?^LMBdiAG�;ZEC?A;=] 
�<!ECTj?AO"i T

G"ECT=?A@^�)� T=? iAG";�EC?A;ZE\<!G�; BDE\O"X�?m<MB�Ia[N@DE\TN?A@)BD[=P ]N<!>f<M]=?^] <M;ZE\G O"; ?AL!<MUW<M;QOSE\<MG";HBDE OJX�? O";=] OWF�<!?AL!]

BDE\O"X�?J��4)[=@C<!;=X�?AL!<MUW<M;QOSE\<MG";Y8 E\T=? i^G�;ZE\?A;N]=<M;=X#;=Gf]=?AB�?^Ug< E�O�P=[=@DBDE�G"I7@\O";N]=G�U L!?A;=XJE\TY8�O";N]WG";=L!F

E\TN?g;=Gf]=?^BmE\T=OJE ?^Ug< EdE\T=?WLMG�;NX�?AB
E P=[N@CBDE BC[=@
>f<!>�?WE\T=<!BmB
E O"X"?"�H�
; ECT=? ?k>�?^;�E E\TQOJEmUWG�@C? E\T=O";

G�;=?W;=Gf]=? BC[=@
>f<!>�?^BmECT=?g?^LM<!Ug<!;QOJE\<!G�;hB
E O"X"?"8.;=G�]N?AB#@C?A]N[=iA?giAG�L!LM<MBD<MG�;hV=@CG�P=O"P=<ML!<!E
F PZF ]N?AL`OlFf<M;NX

E\TN?A<M@)EC@\O";NBCUW<MBCBD<MG�;NB)PZF OHBCUgO"LMLc@\O";=]NG�U ]=?^L`OlF�� � I�E\T=? i TQOJ;=;=?AL�@D?AUgO"<M;NB�<M]=L!? OJE�E\TN? ?A;=]jG"I

E\TN? ]=?ALMOlF�8 ECT=? ;=Gf]=?#E\@\OJ;=BCUW<!ECBA��$�ECT=?A@ 
�<MBC?J8nE\TN? ;=Gf]=? L!G�BC?^B�E\TN? iAG�;ZEC?A;ZE\<!G�; O";=] @D?^EC@C<M?^B�E\TN?

;=? -�E @DG�[=;=]n� (�;=O"L!FfBC<!B G"I�E\TN?_'�������,���()� V=@DG"E\GfiAG"L �  � � BDT=G�
�B E\TQOJE E\T=?HV7?A@
IaG�@CUgO";=i^? G"I
�K��R
����/ ( X�@\OJiA?^Ia[NLML!Fg]=?^X�@\O"]N?AB%O"B*E\TN?#;N?^E�
 G�@��HBD<��A?�<!;=iA@D?lO"BD?AB^� -Q[=@
E\T=?^@CUWG�@C?J8Q'�������,%� (��
@C?^U OJ<M;=B�BDE\O"P=L!?m[=;N]=?A@�O"LMLYE
FfV7?AB�G"I�E\@CO��Wi OJ;=] ECT=?mVN@CG�PQOJP=<ML!<!E
F GJI�OgBD[=iAi^?ABDBDIa[=L.E\@\OJ;=BCUW<MBDBC<MG";

<MB�OJLMUWG�BDE <!;=]=?^V ?^;=]=?A;ZE�G"Ic;=?^E�
 G�@��HBD<��^?"�

0 ?A<M;NUg<!LMLM?^@)?^E O"L2� �  o ��i^G�;=]=[=ikE\?^] OhV7?A@DIaG"@CUgO";=iA?WBDEC[=]NFjG�; P7G"ECT '�������,%� (�� O";N] �������

���Z�f�! � �4d	*-�� � T=?^F BCT=G�
 E\T=OJEKECT=?�V=@DG"E\GfiAG"LMB.BC[�� ?A@KECT=@CG"[=X�T=V=[�E�]=?^X�@\O"]=OJE\<!G�; O";N] O"; <!;=iA@D?lO"BD?
<M;0UW?lO";0]=?ALMOlF0O"B%ECT=? ;N?^E�
 G�@��_BC<3�A?#<M;=i^@C?AO"BC?^BA��0+T=<ML!?d'�������,���(�� TQO"B�OJEDE\?AUWVNEC?A] ECG iAOJE\?^@

IaG�@mV=@C<!G�@C< E\<M?^BA8.<!E <MB ;NG"E BD[=<!E\O"P=LM?WIaG�@#V=@CG >f<M]=<!;=X �)G�5 X"[QO"@\OJ;�EC?A?^B O"B < E <MBmBDEC<MLML�OhP7?AB
E ? � G�@
E
V=@DG"E\GfiAG�L �c������� �������! " *;=?A?^]=B�E\G�TQOl>"?%< E\B���	*- ?A;=O"P=LM?^] P ?kIaG�@C?*< E�ilOJ; V=@CG >f<M]=?*EC<MUW?�P7G�[=;=]N?A]

E\@CO��Wi"8:P=[NE)'�������,���(��&<!;=iAG�@DV G"@\OJEC?AB�E\T=<!B%<!;ZE\GW<!E\B�;=G"@CUgO"L�G�V7?A@\OSE\<MG";0>f<`O VQO"i��J?^E�LM<!Ia?kE\<!Ug?^BA�
9�;NLM<��J?)E\T=?#,K�%5���	��%50OJiAiA?^BCB%Ug?kE\T=Gf]_<M;H�����������Z���  � d4d	*-�8='�������,���()� ]=Gf?AB�;=GJE�TQOl>�?#O


�O FHECG G >"?A@DiAG�UW?�E\T=?dT=<!]=]=?A;_E\?^@CUW<M;QOJLnV=@DG�P=LM?^U �

�
; E\TN<MBcECT=?ABD<MB 
 ?�OJEDE\?AUWVNE.E\G�<!UgV=@DG >�? ECT=?*V7?A@
IaG�@CUgO";=i^?*O"i T=<!?^>"?A] PZF UgO"B���<!;=X�E\TN?*iAG�;ZEC?A;ZE\<!G�;
G >�?^@CT=?AO"] >f<`O�V=<MV7?AL!<M;=<!;=X=����<MV7?AL!<M;=<!;=X%O"LML!G�
�BYE\T=? ?.-�?Ai^[NE\<!G�; G"IN>"OJ@C<MG"[=B��DG�P=B E\G�G >"?A@CLMO"V <!;#EC<MUW?"�
� T=<!B�<!B�O"iAi^G�UWV=LM<!BCT=?^]WPZF ]=< >f<M]=<!;=X)?lOJi T �DG�P <M;ZECG#B
E O"X"?ABA8�O";=]gO"B�BCGfG�;WO"B�E\TN?�b=@CBDE �DG�P bQ;=<!BCT=?^B

O BDE\O"X�?"8�E\TN?0BD?Ai^G�;=] �DG�P ?A;ZE\?^@CB E\TQOJE B
E O"X"?_O"B E\T=?HbQ@DBDE��DG�P UWG >"?AB G�; E\G ECT=?H;=?.-fEgBDE\O"X�?"�
-K<!X�[=@C? oN�  <ML!LM[=B
E\@\OSE\?ABdE\TN<MB i^G�;=i^?AVNE PZF [=BC<!;=X O ECT=@C?^?kR
B
E O"X"?HV=<MV7?AL!<M;=?J� �
; / (%	 V=@DG"E\GfiAG�L!BA8

E\TN?�� �DG�P��Q<!B E\T=?d]=<MO"LMG�XmE\G E\@\OJ;=BCUW<!E�O VQO"i��J?^E)O";=]0<!E <!B%]N<!>f<M]=?^]_<M;ZE\GWO � � 
 � ��
 � ��� 
 � � ����� � � � ��� 

BDE\O"X�?#O";=] O���� ��� ��� �	� ��
�� � � ������� 
 B
E O"X�?J�

 o



��� � � � ����� � � -NO"UWV=LM?�G"I.E\TN@C?A? R
B
E O"X�?dV=<!V ?^LM<!;=<M;=XN�

0+T=<!LM?H;=G"E"
�<!]=?ABDV=@C?AO"]Y8 ECT=?_iAG�;NiA?AV�E G"I�V=<MV7?AL!<M;=<!;=X <!; /0(%	 V=@CGJE\GfiAG�L!B <MB ;=G"EgO ;=? 
 G�;=?"�

�.G�]=] O";=] /hO"@�� �  � ��iAG";=BC<!]=?A@�E\TN<MBd<MBDBC[=? IaG�@dO_X�?A;N?A@C<!ig/ (%	 V=@DG"E\GfiAG�L � � T=?^F ]N<!>f<M]=? ?AO"i T

E\@CO";=BDUg<!BCBC<!G�; ikFfiALM? <M;ZE\G O PQO";N]�
�<M]NECT�R
<!;=]=?^V ?^;=]=?A;ZEHi^G�UWV G�;N?A;ZEl8%O P=O";=]�
�<!]NE\T�R ]=?AV7?A;N]=?A;ZE
iAG"UgV7G�;=?^;�EA8�O";=] ECT=?hBD[=iAi^?ABDBDIa[=L)EC@\O";=BDUg<!BCBD<MG�;Y��� TN? PQO";=] 
�<M]NECT�R
<!;=]=?AV7?A;N]=?A;ZEHi^G�UgV7G�;=?^;ZE
O"i^iAG�[=;ZECB IaG�@mECT=? <!]=LM?WBCL!G"E\B 
�< E\T=<!; O EC@\O";NBCUW<MBCBD<MG�; i^FfiAL!? 
�T=<!LM? E\T=? P=O";=]�
�<!]NE\T�R ]=?AV7?A;N]=?A;ZE
iAG"UgV7G�;=?^;�E�O"iAi^G�[=;ZE\B�IaG�@KECT=?*i^G�LML!<MBC<!G�;=B E\TQOSE�G�i^iA[=@^���
; E\?^@CUWB�G"I:E\TN?ABC?�i^G�UgV7G�;=?^;ZE\BA8 �  � �:O";QOSR
L!F�EC<MilOJLML!F#i^G�UgV=O"@C?^B�E\T=?�ilOJVQO"iA< E
F G"I7E\TN?%X"?A;=?^@C<Mi [N;=V=<MV7?AL!<M;=?^]W/ (%	 V=@DG"E\GfiAG"L�
�<!ECT ECTQOJE�G"I7E\TN?
X�?^;=?A@D<Mi*V=<!V ?^LM<!;=?A] /0(%	 V=@DG"E\GfiAG�L �c� TN?A<M@�O";QO"L F�BD<MBcBCT=G�
�B�E\TQOSE�E\T=? VN<MV7?ALM<!;=?A] V=@CG"ECG�i^G�LNiAO";=;=GJE
]=G�OJ;�FmP7?^ECEC?A@.E\TQO";mE\T=?*[N;=V=<MV7?AL!<M;=?^] V=@DG"E\GfiAG"Lf< I=E\TN?A@C?�<MB.;=G)PQO";N]�
�<M]NECT�R
<!;=]=?^V ?^;=]=?A;ZE�i^G�UWV GJR
;=?^;�E�<!; E\T=?�E\@\OJ;=BCUW<MBDBC<MG"; i^FfiAL!?"� $); E\T=?�GJE\T=?^@ TQO";=]Y8N<!I�E\TN?A@C?dOJ@C?);=G P=O";=]�
�<!]NE\T�R ]=?AV7?A;N]=?A;ZE
iAG"UgV7G�;=?^;�ECB�<M; ECT=?*E\@CO";=BCUW<MBDBC<!G�; i^FfiAL!?"8ZV=<!V ?^LM<!;=<M;=X�]=Gf?AB�LM?AO"] E\G#O)XZOJ<M; <M; V7?A@
IaG�@CUgO";=i^?"�c� T=?

V7?A@DIaG"@CUgO";=iA?mXZO"<!; ]=?Ai^@C?AO"BC?^BmOJB�E\T=? @\OJEC<MG G"I�ECT=? <!]=LM?mG >"?A@DT=?lO"] ECG E\T=? ]=OJE O VQOJi��"?^EdBD<��^? <M;�R
iA@D?lO"BD?AB^��� T�[=B^8 �  � �nBDT=G�
�B*E\TQOSE�E\T=OJE*E\TN?)P ?^;=?^bNE G"I V=<!V ?^LM<M;N<M;=X5
�<ML!L:]=?AV7?A;=]_G�; T=G�
 U [=i THG"I

E\TN? E\@CO";=BDUg<!BCBC<!G�; ikFfiALM?�<MB.PQO";=]�
�<!]NE\TfR
]=?^V ?^;=]=?A;ZE�O";N] T=G�
 U [=i T <!BKPQO";N]�
�<M]NECT�R
<!;=]=?^V ?^;=]=?A;ZEA�

� O";=XdOJ;=] 3�O"<M]�FZO �  �� �=VN@CG�V7G�BC?���<!V ?^LM<M;N?A] �cO"i��"?kE*5fi T=?A]=[NLM<M;NX�� ����5��cE\TQOSE�VQO"@DEC<`O"L!L!F�VN<MV7?ALM<!;=?AB
E\TN? iAG�;ZE\?^;ZE\<MG";j@D?ABDG�LM[NEC<MG�;hV=@CGfiA?^BCBdG >�?A@#O ]QOSE O i TQO";N;=?AL�O";N] O ;=O"@C@DG2
 P=[=B
F E\G";=? i TQO";N;=?AL �

� T=? i^G�;ZE\?A;ZEC<MG�; @C?^BCG�L![NE\<!G�; V=@DG�i^?ABDB#<!B)]=< >�<!]=?A] <!;ZE\G E�
 G_BDE OJX�?AB#O";=] P7G"ECT BDE OJX�?ABdO"]NG�VNE�E\TN?
PQO"i��JG�� O"LMX"G�@C< E\T=U08n?AO"i T 
�< E\Tj<!ECB�G2
�; BC?kEmGJI ��� � ���0O";N] ��� ����� >JO"LM[N?ABA� (�LML�PQOJi��fL!G�X�X�?^]

 �



BDE\OJE\<!G�;=B�B
E O"@
E�<M; ECT=?*bQ@DBDE�BDE\O"X�? OJ;=] ]=?Ai^@C?AUW?A;ZE�ECT=? PQO"i��JG��HiAG"[=;ZE\?A@�?k>�?A@
F BCL!G"El8"@C?AX�O"@C]=L!?ABDB�G"I
E\TN?*i TQO";=;N?AL=B
E OJEC[=BA�/0+T=?A; G�;=? ;=Gf]=? � B�PQO"i��JG�� @D?lO"i T=?^B��N8�< EcEC@\O";=BDUg< E\BcO)P=[=B
FmECG�;=?�ECG)<M;NIaG"@CU
<!ECB�;N?A<MX"TfP7G�@DB�E\T=OJE�< E�T=O"B 
 G�; E\TN?mbQ@DBDE)B
E O"X"?"�%(�LML ;=Gf]=?^B�E\TQOSE�T=?AO"@�ECT=<MB%P=[=B
F ECG�;=?m@C?AUgO"<!;
Ia@CG��A?A;0<M;HB
E O"X"?W d[=;ZEC<MLYE\TN?�;=?.-fE%E\@\OJ;=BCUW<MBDBC<MG";HiAG�UWUg?^;=iA?^BA��0+T=<!LM?�ECT=?�bQ@CB
E�B
E O"X"?#GfiAi^[=@CB�<!;

VQO"@CO"LML!?ALfE\G�E\T=?%]QOJE\O)E\@\OJ;=BCUW<MBDBC<MG";Y8"E\TN?%BD?Ai^G�;=] B
E O"X�? P7?AX"<M;=B�OJE�ECT=?�?A;=]gG"I ECT=?�iA[=@D@C?^;�E�E\@CO";=B�R

UW<MBCBD<MG�; ikFfiALM?J� (�LML�;=Gf]=?AB�ECTQOJE#?A;ZE\?^@#ECT=?WBC?Ai^G�;=] BDE OJX�?�
�O"< E�IaG�@#O0BD?AiAG";=] PQOJi��"G�� <M;ZEC?A@D>JO"L
P7?^IaG�@D?gE\@CO";=BDUg< ECE\<!;=X=� � I�E\T=?gi TQO";=;=?^L�@D?AUgO"<M;=B#<M]NLM? [=;ZE\<!L�ECT=? ?^;=] G"I�E\T=?gPQO"i��"G � ]=[=@COJE\<!G�;Y8

E\TN?�;=Gf]=?�EC@\O";NBCUW<!E\B�<!ECB V=O"i��"?kEl��� I�E\T=?�i TQO";=;N?ALn<!B BD?A;=BD?A]_P=[=B
FWP ?kIaG�@C?%E\T=?�?A;=]HG"InE\T=?�PQO"i��"G �
<M;ZEC?A@D>JO"L 8�E\T=?%;=Gf]=?%LMG�BD?AB�E\T=?%iAG";�EC?A;ZE\<!G�;Y8f@C?kE\[=@D;=B�ECG#ECT=?�bQ@CB
E�B
E O"X�?J8NOJ;=]g@D?Ai^G�;ZE\?A;N]=BA��� IYi^G�LML!< R

BC<!G�;=B G�i^iA[=@*<!; E\TN?�BC?^iAG�;N]0B
E O"X"?"8�ECT=?)i^G�;ZE\?A;ZEC<MG�; 
�<!;=]=G�
�B*<M;gP GJE\THBDE\O"X�?^B O"@C?�?.-�V7G�;=?A;ZEC<`O"L!L!F
<M;NiA@C?AO"BC?^]Y� � TN?W?^;=] G"I�E\T=? BD?Ai^G�;=]jBDE OJX�? <MB)UgO"@��"?A] PZF OHBD[=iAi^?ABCB
Ia[=L�E\@CO";=BCUW<MBDBC<!G�;Y�d�
; E\T=<!B


�O F"8 U [=i ThG"IcE\T=?#V=@DG"E\GfiAG�L � B <!]=LM?�G >"?A@CTN?lO"] <!B�? � ?Ai^EC<!>"?AL!F_UgO"B��"?A]n�*� T=? OJ[NE\T=G"@CB�BCT=G�
 ECTQOJEl8

OJE�T=<MX"T L!GZO"]=B^8Q[=;=LM<3�"?#�������+�������! " �8=E\T=?mB\OJEC[=@\OSE\<MG";0ECT=@CG�[NX�T=V=[NE�@C?^U OJ<M;=B�iAL!G�BC?dE\G E\TN?mV7?lO��
>JO"LM[N?"������50O"L!BCG UgO"<M;ZE OJ<M;=B�ECT=?dB\O"UW?�LM?k>�?^L�G"IcI OJ<M@C;N?ABCB������������Z���  � �]=<!BCV=LMOlF�B^�

-Q[=@DECT=?A@ O";QOJL!FfBC<!B�<M; �  �� �:BCT=G�
�B ECTQOJE�E\T=?%V7?A@DIaG"@CUgO";=iA?%O"i TN<M?^>"?A] <!B�;=G"E�BC?^;=BC< E\<!>"?%ECG#ECT=?%V=@CG�PfR
O"P=<!LM< E
F G"I PN[=BDF E\G";=?g]N?^E\?^i^EC<MG�;Y�_�
;jI O"i^EA8K?^>"?A; 
�TN?A; O_P=[=BDFjE\G";=?g<!Bm;NG"EmEC@\O";NBCUW<!ECEC?A]Y8 E\TN?

V7?A@DIaG"@CUgO";=iA?mG"I�����5 ]NG�?^B);=G"E�]=?AX�@CO"]=? BD<MX�;N<!bQiAO";ZE\L!F"��9�BD<M;=XgE\T=<!B�I O"ikEl8nECT=? O"[NECT=G�@DB�?.-fEC?A;=]
E\TN?�����5 O"LMX"G�@C< E\T=U <M;��  �� �NE\GdV=@CG"V G�BD?*E\T=?%4)[QOJL:5fE OJX�?%	�G�;ZE\?^;�EC<MG�;W,�?ABDG�LM[NEC<MG�; � 4d5=	*, �KV=@CGJR
E\GfiAG"L2��4d5=	*, TQOJB�ECT=?dB\O"UW?dV=@CGJE\GfiAG�LYB
E\@D[=i^EC[=@C?mP=[NE%]=Gf?AB%O 
*OlF 
�<!ECT0ECT=?d;=?A?^] IaG�@*ECT=?#P=[=BDF
E\G";=? i TQOJ;=;=?AL �_�
; 4d5=	*,d8KO"L!L�]=?^Ia?^@C@D<M;=X ;=G�]N?ABA8K?.-�iAL![=]=<M;NX E\TN? ;=Gf]=?gECTQOJE��D[=BDEmE\@CO";=BCUW<!EDE\?^]
E\TN?WBD[=iAi^?ABDBDIa[=L�VQO"i��J?^El8c]=?Ai^@C?^Ug?^;�E#E\TN?A<M@)b=@CBDE#B
E O"X�? PQOJi��"G�� iAG"[=;ZE\?A@dPZFjO b�-�?A]j>"OJLM[=?�� OSE

E\TN? ?A;N] G"I%OhBC[NiAiA?^BCB
Ia[=L*VQO"i��J?^E EC@\O";=BDUg<!BCBD<MG�;Y�0(�I EC?A@#E\T=<!BA8K;NG�]=?^B ]=?^iA@C?^Ug?^;ZE E\T=?^<M@mPQO"i��"G �
iAG"[=;ZE\?A@DB�IaG�@�?lOJi TW<!]=LM? BCL!G"E�BC?^;=BC?^]Y����Gf]=?^B�?A;ZE\?^@�B
E O"X"?%� 
�T=?A; E\TN?A<M@KPQO"i��"G �_iAG�[=;ZEC?A@�<M; B
E O"X"?
 <!BmL!?ABDBmE\T=O"; G�@#?Ae�[QO"L�E\Gh�N�0� I ;=Gf]=?ABm?A;ZE\?^@ BDE\O"X�?H�0OJE#E\T=?gP ?^X�<M;=;N<M;=X0G"I�O_E\@\OJ;=BCUW<MBDBC<MG";

i^Ffi^LM?"87E\T=?kF+
*O"< E)OW@\O";N]=G�U PQO"i��JG�� <!;�EC?A@
>"OJL.P7?^IaG"@C?mOJECEC?AUWVNE\<!;=XWECG E\@CO";=BDUg< El� � I�OW;=G�]N? ?A;fR
E\?^@CB�BDE OJX�? � ]=[=@D<M;=X OWE\@CO";=BDUg<!BCBC<!G�;0i^FfiAL!?"87<!E%<MUWUg?^]=<`OSE\?AL F i^G�UWUg?^;=iA?^B�E\@CO";=BDUg<!BCBC<!G�;Y��$);=i^?

O0EC@\O";NBCUW<MBCBD<MG�;jiAG"UgUW?A;=i^?AB#G�; ECT=? i T=O";=;=?^L28cECT=? GJE\T=?^@mi^G�;ZE\?A;N]=<M;=X ;=Gf]=?ABm@C?^EC[=@C; E\GhB
E O"X"?

 �8�]=G�[NP=LM? ECT=?A<!@ 	10 BD<��^?ABA8 O";=] @D?AiAG";�EC?A;=]n� 5�<MU [NL`OJEC<MG�; @C?ABD[=L!ECB <M; �  �� ��BCT=G�
 ECTQOJEW4d5=	*,

 ��



O"i T=<!?^>"?AB�OWT=<MX�TN?A@%V ?^@DIaG�@DU O";NiA?dE\TQO"; �������+�������! " O";N] / (%	�( 0 8n?^>"?A; <!;0ECT=? V=@D?ABD?A;=i^? G"I

T=<!]=]=?A; EC?A@DUg<!;QO"LMB^�K4d5N	*, O"L!BCG)[=BD?AB�O)BCUgO"L!LM?A@.UW<M;=<!U [=U >JO"LM[N? IaG�@KECT=? iAG";�EC?A;ZE\<!G�;$
�<M;N]=G�
 <!;

BDE\O"X�?������ T=<!B�<M;=i^@C?lOJBC?AB�E\T=?%]=< �n?^@C?A;NiA?%<M; 	10 BC<3�A?AB�P7?^E�
 ?A?A; ECT=? 
�<M;=;=<!;=Xd;=Gf]=?�OJ;=]WECT=?%@C?AB
E
G"I�E\T=? ;=?kE�
�G"@��:8KBD<MUW<ML`OJ@%ECG_ECT=? BC< E\[QOJEC<MG�; BD?A?^; <M; ��
 � �W(�B#O_@D?ABD[=L!EA8c4d5N	*,�V ?^@DIaG�@DUgB 
 G�@CBD?
E\T=O"; ������� �������! " 
�< E\T @D?ABCV7?AikE*E\G#I O"<M@D;=?ABDBA� �  �� � BCTNG2
�B E\TQOJE�<!I E\T=?%>"OJLM[=?�G"I - <!B�OJ]QO"VNEC<!>�?^L!F

UWG�]=< bQ?A]n8=BCGWE\TQOJE%;=Gf]=?^B%ECTQOJE%TQOl>�?mP ?^?A;h<!;_BDE OJX�?g #LMG";=X�?A@ ]N?AiA@D?lO"BD?mECT=?A<!@%P=O"i��"G��ji^G�[=;ZE\?^@CB

OJE%O I O"BDEC?A@�@\OSE\?"8=ECT=?�I O"<M@D;=?ABDB�G"I�4d5N	*, <MB BC<!X�;=< bQilO";ZECL!F <!UgVN@CG >�?^]Y8NE\TNG�[=X�T_E\T=?dV7?A@
IaG�@CUgO";=i^?

XZO"<!;H<MB @D?A]=[=i^?A]Y�

� O";=X O";=]h3�O"<!]NFZO �  �
 ��i^G�UgV=O"@C?m��� 578Y4d5=	*,d8YO";N]hE\T=?m?.-�V=L!<MiA< E�VN<MV7?ALM<!;=<M;NXWBDi T=?AUW?"8nBC<MUW<MLMO"@
E\G &"')(+*$'��S(�B�ECT=? O"[NECT=G�@DB�;=G"EC?A]Y8�ECT=?*?.-�V=L!<Mi^<!E�VN<MV7?ALM<!;=<M;NX�BDi T=?AUW? <MB�G";=L!F#P7?A;=?kbQiA<MO"LN< I:P G"ECT
BDE\O"X�?^B#<!; E\T=? V=<!V ?^LM<M;N? O"@C? P=O"L`O";NiA?A]n�W� TN<MB�PQO"LMO";=i^?WUgOlF P7? E\GfGH]=< �WiA[NL!E�E\G0O"i TN<M?^>"?�
�TN?A;
V=<!V ?^LM<M;N<M;=XW������� ���Z���  � O"B)ECT=? V7?A@
IaG�@CUgO";=i^? <MB)? -�V ?^i^E\?^]jECGHP ? TN?lOl>f<ML!F ]=?^V ?^;=]=?A;ZE#G�; E\TN?

PQO";N]�
�<M]NECT ]=<!>f<!BC<MG";Y87ECT=? ]=<!BDEC@C<MPN[NE\<!G�;hG"I�ECT=? VQOJi��"?^E#BD<��A?J8�O";=] E\T=? ;�[=U P7?A@�G"I�4QG�
�BA�#'�?^@C?J8

 ? <MUWV=LM?^Ug?^;ZE O"; ?.-�V=LM<!iA< E V=<!V ?^LM<!;=<M;=X0BCi TN?AUW?HO";=] ?k>"OJLM[QOJEC?gECT=? ?.-NO"ikE ]=?^V ?^;=]=?A;NiA?_G"I E\TN?
V7?A@DIaG"@CUgO";=iA? G";WECT=?ABD?%I O"ikE\G�@DBA��� TN<MB�
�<ML!L=?A;QOJP=LM? [=B�E\Gdi^G�;=iAL![=BC< >�?^L!F B
E OJEC?%< InVN<MV7?ALM<!;=<M;NX)�������
���Z�f�! � �<!B%O"B <MUWV=@\OJi^E\<!ilO"LnO"B�<!E <!;ZE\[=< E\<!>"?AL F BD?A?AU0�

4)?A;NXj?kEWO"L2� �  � � ? -NVNLMG�@D? E\T=? >f<`OJP=<ML!<!E
FjG"I%V=<MV7?AL!<M;=<!;=X ECT=?_V=[=@D?H()�.$�'�( V=@DG"E\GfiAG�L � 9%BC<!;=X

@C?^BC[=L E\Bd]=?^@C<!>"?A] <M; �  �� � 8 ECT=?WO"[NECT=G�@CBd]=?^@C< >�? E\T=? ����� G"I�E\TN?Wi^G�;ZE\?^;�EC<MG�;j@C?^BCG�L![NE\<!G�; i^FfiAL!? G�;

E\TN?mi^G�;ZE\@CG"L�i TQO";=;=?^LKOJ;=]0ECT=?A; [=BC?#<!E�ECGgBDT=G�
 E\TQOSE%ECT=?A@D?m<!B%O"L3
�OlF�B�O ;=G�;��^?A@CG"
�O"<!EC<M;=X E\<!Ug?
G�; E\T=? ]QOSE OHi TQO";=;N?AL�P ?kE�
�?^?A; EC@\O";NBCUW<MBCBD<MG�;NBA� � T=? 
*OJ<!E\<!;=XHE\<!Ug? <!B�]=<3� ?A@D?A;=i^?g<!; ]=[=@\OSE\<MG";

P7?^E�
 ?A?A; E\T=?#iAG�;ZEC@CG�L @C?^BCG�L![NE\<!G�;_i^FfiAL!? OJ;=]0ECT=?#]QOJE O E\@CO";=BDUg<!BCBC<!G�;_i^FfiAL!?"��9�BC<!;=X E\TQOJE%@D?ABC[NL!El8
E\TN?^F X�G G�; ECG V=@CG >"? E\TQOSE IaG�@mV=[=@C? ()�.$�'�( 8.E\T=? G�VNE\<!U [=U ECT=@CG�[NX�T=V=[NE O"i T=<M?k>�?^] IaG"@mE\TN?

<M;_E\TN?mV=<!V ?^LM<!;=?A]_ilOJBC?#<MB%O"L3
�OlFfB�L!?ABCB�E\T=O";0ECT=?#G�VNE\<!U [=U ECT=@CG"[=X�T=V=[�E)O"i TN<M?^>"?A] <M;_E\T=?#BC<!;=X�LM?

i TQO";N;=?AL�ilO"BD?"�g�
; E\TN<MB�E\T=?^BC<!BA8 
�? O"V=V=L F E\T=?W?.-�V=L!<Mi^<!EdV=<!V ?^LM<M;N<M;=X B
E\@D[=i^EC[=@C? E\G0������� �������! " 

4d	*- E\G <!;Z>�?AB
E\<!XZOJE\?#<!IKV=<MV7?AL!<M;=<!;=X 
 G�[=L!]h@C?^BC[=L E�<!;hOJ;�F0V7?A@
IaG�@CUgO";=i^?#X�O"<M;=B 
�T=?^; O"V=V=L!<M?^]_ECG
	 5=/ (�R
PQOJBC?A] V=@CGJE\GfiAG�L!BA�

 ��




���� � � � � �

� 
 
 ��
 � � �	��� 
 � � � � � 
 � ��� � � � �

� !$# ��� ��. � �
���

� T=? 4)[=O"L)	�T=O";=;=?^Ld/ (%	 ��&�')( *$',�WVN@CG"ECG�i^G�L�[=BC?^B E\T=? i^G�;=i^?AVNE_G"IdVN<MV7?ALM<!;=<M;NX ECG UgO"B��
UWG�BDE#G"I E\T=?WG >�?A@DT=?lOJ] X�?A;=?^@\OJEC?A] P�F ECT=?gi^G�;ZE\?^;�EC<MG�; @C?^BCG�L![NE\<!G�; V=@CGfiA?^BCBA8KBCG O"B#ECGh?^;=TQO";=i^?

E\TN?�G >�?^@\O"L!L:i TQO";=;=?^Ln[NEC<ML!<��lOSE\<MG"; <M;gO 0 ��()�#��� T=?�ECG"E O"L:PQOJ;=]�
�<M]�E\T <!B�]=<!>f<M]N?A] <!;ZE\GmOmiAG";�EC@CG�L
i TQO";N;=?AL O";=] Om]QOJE\O#i T=O";=;=?^L2� &�')( *$' <!B�]N<!>f<M]=?^] <!;�ECG OdiAG";�EC?A;ZE\<!G�;�R @C?ABDG�LM[�E\<MG";gB
E O"X�?�O";=] O

]QOJE\OdEC@\O";NBCUW<MBCBD<MG�; B
E O"X�?J��	�G�;ZE\?^;ZE\<MG"; @C?^BCG�L![NE\<!G�;Y8�>f<`O�E\TN?%[NBC?�GJI ECT=?�,c�%5���	��%5gUW?Ai TQOJ;=<MBDU 8
<MB�V7?A@
IaG�@CUW?A] G >"?A@�E\T=? i^G�;ZE\@CG"L�i TQO";=;N?AL2� 9%V G"; 
�<!;=;=<!;=X E\T=? @D<MX�TZE)ECGHE\@\OJ;=BCUW<!EA8nE\T=? BD?A;=]N?A@
O";=] ECT=? @D?Ai^?A<!>"?A@�B 
�<!E\i T G >"?A@)E\GgE\T=? ]=OJE O i T=O";=;=?^LKE\G ]NG E\T=? O"i^EC[QO"Lc4�OJE O �S(%	 	 EC@\O";NBCUW<MB
R

BC<!G�;Y�$&�')( *$'�O"]QOJVNE\B)ECT=? ������� ���Z���  � /0(%	 V=@DG"E\GfiAG"L.ECGH?.-�V=LM<!iA< E\L!F_BD[=V=V7G�@DEdVN<MV7?ALM<!;=<M;NX=�
� T=?mV=@CG"ECG�i^G�L O"L!BCGgO"BCBD[=Ug?^B�ECTQOJE%?lO"i Th;=G�]N?mTQOJB�G�;N?#EC@\O";=BDiA?^<!>�?^@)O";N]hT=?^;=iA?m<MB�G�;=L F_O"P=L!?dECG

E\@CO";=BDUg< E G�@ @C?^iA?^<!>�?#G >�?^@�G�;N?#i T=O";=;=?^LcOSE%O";ZFH<M;=B
E O";ZEA�

-K<!X�[=@C?��=�  <!LMLM[NBDE\@COJE\?^B�T=G�
&ECT=? VN@C<M;NiA<MVNLM?dG"I�V=<!V ?^LM<!;=<M;=X <!B�?^UgV=L!G F�?A] O"iA@DG�BCB�ECT=? i^G�;ZE\@DG�LKOJ;=]

]QOJE\O i TQO";=;=?^LMB^� (�BWBD?A?^; Ia@CG"U E\T=?HbQX"[=@C?J81
�T=<!LM? ECT=?����
	�� � <MB P7?A<!;=X E\@\OJ;=BCUW<!EDE\?A] G�; E\TN?

]QOJE\O i TQO";=;N?AL28 E\T=? @D?AUgO"<M;=<!;=X ;NG�]=?^B�BDE\O FhG�; E\TN? iAG�;ZEC@CG�L�i T=O";=;=?^L�O";=] iAG"UgUW?A;=i^? E\TN? iAG�;fR

E\?^;ZE\<MG"; �
����� ��� ����� � ��IaG"@�E\T=?�;=? -�E�]QOSE OdVQO"i��"?kEl8�����	�� � 8�E\TQOJE 
�<!LMLNP7? E\@CO";=BCUW<!EDE\?^] G�;=iA?�E\TN?
����	�� ����� ��� � ]=<MO"LMG�X�TQO"B�iAG�UWV=L!?^E\?^]Y��� T�[=B^8 
�T=<!LM? G�;N?�]QOSE O)E\@CO";=BCUW<MBDBC<!G�; <MB�G�;=X"G�<M;=XdG�; E\TN?
]QOJE\O i TQO";=;=?^L28=i^G�;ZE\?^;�EC<MG�;0@C?^BCG�L![NE\<!G�; IaG�@�ECT=?d;=?.-fE%]QOJE\O VQO"i��"?kE%<MB BC<!U [=L E O";=?^G�[=BDL!FgG�i^iA[=@D@C<M;NX
G�; ECT=?)i^G�;ZE\@CG"Lni TQO";N;=?AL ���
; E\T=<!B1
�O F"8=E\T=?�V=@CG"ECG�i^G�L7<MB*OJP=LM?%E\G ?.�n?^i^E\< >�?^L!FgU O"B�� E\T=?)G >"?A@CTN?lO"]

 �




��� � ��� ����� � $�>�?^@D>f<M?.
 G"IcV=<MV7?AL!<M;=<!;=X=�

X�?^;=?A@COJE\?^]hPZF E\TN?mi^G�;ZE\?A;ZEC<MG�;�R @C?^BCG�L![NE\<!G�;HV=@CGfiA?^BCB^���
]=?AO"LML F�8=?AO"i Thi^G�;ZE\?A;ZEC<MG�;�R @C?^BCG�L![NE\<!G�;Hi^FfiAL!?

BCTNG�[=LM] iAG�UWV=L!?^E\? P7?^IaG�@D?WECT=?WiA[=@D@C?A;ZE 4�OJE O �S(%	 	 E\@\OJ;=BCUW<MBDBC<MG";jG"; E\TN?g]QOSE O i T=O";=;=?^L i^G�U R

V=L!?^E\?^B�BCGgO"B*E\GW?A;=BD[=@C?#UgO -�<MU [=U [NEC<MLM<3�lOJEC<MG�;gG"I.E\T=?d]QOJE\O i TQO";=;=?^L2�

� T=? &"')(+*$' VN@CG"ECG�i^G�L:<MB�i^[=@C@D?A;ZE\L FW]=?ABD<MX�;=?^] IaG�@ 0 � (���B^��(�B�BD[=i TY8NECT=?�IaG�L!LMG�
�<M;=Xd]=?^BCi^@C<MVfR
E\<!G�;=B O"@C?%PQO"BD?A]HG�; O"; <!BCG�LMOJE\?^]�0 ��()�#8 
�TN?A@C?�O"LML:;=Gf]=?^B*O"@D? 
�< E\T=<!;gE\TN?�E\@CO";=BDUg<!BCBC<!G�;W@\O";=X"?
G"I ?AO"i THG"E\TN?A@A��� TN?)<MUWVQO"ikE GJI @C?ALMO -�<M;=X#E\T=?�O"BCBD[=UWVNE\<!G�; G"I�ECT=?�<!BCG�LMOJE\?^] 0 ��()� <!B ]N<MBCi^[=BCBD?A]

OJE ECT=?d?A;=]0G"IKECT=<MB i T=O"VNE\?^@A�

� ! � �@���F���
�0�
' � ' / � ��.32 �

0 ? ]=?^bQ;N?%ECT=?*IaG�LML!G�
�<M;=X%E\?A@DUgB�IaG"@�?lO"BD?�G"In? -�V G�BD<!EC<MG�;���ECT=?^F O"@C?*Ia[=@
E\T=?^@�<ML!LM[=B
E\@\OSE\?A] <M; -K<!X�[=@C?
�=� ���
'�� 
 � ��
 �	��� 
 � ����� � �
�	��� 
 � � ��� ���
	 # � T=<!BW<!B E\T=?0<M;ZEC?A@D>JO"L Ia@CG�U ECT=?HE\<!Ug? ECT=?_iA[=@D@C?A;ZEgiAG�;fR

E\?^;ZE\<MG"; P7?AXZOJ; [=;ZEC<MLKECT=?gBD[=iAi^?ABDBDIa[=L�;=Gf]=?AB#B�
�< E\i T ECGHE\T=?W]QOJE\O_i T=O";=;=?^L�ECG0i^G�UWUg?^;=iA? ]QOJE\O

E\@CO";=BDUg<!BCBC<!G�;Y�

& �
� � � � ��
�� � � ������� 
 � � ��� ����� # � T=<!B�<MBKECT=? ]=[=@COJE\<!G�; G"I:E\TN? iA[=@D@C?A;ZE 4�OJE\O �J(%	 	�E\@\OJ;=BCUW<MBDBC<MG";

G�;HE\TN?#]=OJE O i TQO";=;N?AL2�


 � �
��� �	��� � # � T=<!BWB
E OJEC?H>"OJ@C<`OJP=LM? ]N?A;=G"EC?AB E\T=?HEC<MUW? E\T=?0iA[N@C@C?^;ZE ]QOSE O E\@CO";=BCUW<MBDBC<!G�; i^FfiAL!?

P7?AXZO";n�

� 
�� � ��� � # � T=<!B*BDE\OJE\?)>JO"@D<`O"P=L!?�?^<!ECT=?A@ i^G�;ZE O"<!;=B�E\TN?)E\<MUW?�ECTQOJE*ECT=?�iA[N@C@C?^;ZE�]QOJE O EC@\O";NBCUW<MB
R

 �



��� � � � � � � � �
L!LM[=B
E\@COJE\<!G�; G"I.E\?^@CUWBA�

BC<!G�;_i^FfiAL!?5
�<MLML ?A;=] G�@ ]=?^;=G"E\?^B%ECT=?�E\<!Ug?�ECT=?dUgG"BDE�@C?^iA?^;�E�]QOJE\O E\@\OJ;=BCUW<MBDBC<MG";Hi^FfiAL!?m?^;=]=?A]n�
' �
��� ��
 � � ��
�� ����� ' �
��� ��
 � � ��������������#h� T=?ABD?gB
E OJEC? >"OJ@C<`OJP=LM?^B)U OJ<M;ZE O"<!; E\T=?WO"]N]=@C?^BCBC?^BmGJI�E\TN?
BC?^;=]=<!;=X OJ;=]_@C?Ai^?A< >�<!;=XW;=G�]N?ABA8Q@D?ABDV ?^i^E\< >�?^L!F�8QECTQOJE%O"@D?#i^[=@C@D?A;ZE\L FHG�;HE\TN?#]=OJE O i TQO";=;N?AL2�

(�L!L�;=G�]N?AB 
�< E\T=<!; ECT=?h;=?kE�
�G"@�� U O"<!;ZE O"<!; ECT=?ABD?hIaG�[=@WBDE\OJE\?0>"OJ@C<`OJP=LM?^BgBDG O"BgECG ?^;QO"P=L!? E\TN?

iAG"@C@C?^i^E%?.-�?^iA[NEC<MG�;0G"IKECT=?m/ (%	 VN@CG"ECG�i^G�L2�

� ! � � ��� � 
���� �-*+	���� � 
 '���� �F	,* ���
'%�

��<!>�?^; ECTQOJE%iAG�;ZEC?A;ZE\<!G�;h@D?ABCG"LM[NEC<MG�; O";=]0E\T=?#]QOJE\O EC@\O";=BDUg<!BCBD<MG�;_GfiAiA[N@�G�; ]=<3� ?A@D?A;ZE�i TQO";=;=?^LMB^8
E\TN?�]=[=@COJE\<!G�;dIaG�@ ?lO"i T ikFfiALM? TQO"B.E\G%P ?�O"]N>�?^@DEC<MBC?^]Y�K� T�[=B^8ZP GJE\TmECT=? ,K�%5 O";=]#E\T=?�	��%5 iAG";�EC@CG�L

VQO"i��J?^ECB TQOl>�? OJ; ?.-fEC@\O ]=[N@\OJEC<MG�; bQ?AL!] O"]N]=?A] ECG ECT=?AU0��� T=? � ��� ������� � ��� � ]=[N@\OJEC<MG�; bQ?AL!]

O"]N>"?A@
E\<MBD?AB E\TN?#<!;ZE\?A@
>JO"L ECTQOJE E\TN<MB BC?^;=]=?^@�OJ;=]_@C?Ai^?A< >�?A@�VQOJ<M@*? -NV7?AikE�E\G 
*OJ<!E P7?^IaG�@D?�B�
�< E\i T=<!;=X
E\G�E\TN?�]QOJE\O%i T=O";=;=?^LfECG�P7?AX�<!;#EC@\O";NBCUW<MBCBD<MG�;n�c� T=?�BC?^iAG�;N] ]=[=@COJE\<!G�;#b=?ALM]n8 � �
� � � ��� �k8STNG�LM]=B E\TN?
]=[=@COJE\<!G�; G"I�E\TN? iAG�@D@C?ABDV G";=]=<M;NX 4�OSE O �J(%	 	 ?.-�i TQOJ;=X�? G�; E\T=? ]=OJE O i TQOJ;=;=?AL � -QG�@)? -NO"UgVNLM?"8
Ia@CG"U -K<!X�[=@D? �=�  �8�E\TN?HVQO"i��"?kE ����� � 
�<!LML�TQOl>�?H< E\B	��

����
�� 	 ������
 bQ?^LM] BC?kE E\G 	

�
� 	 � 
�TN<MLM?

����� � 
�<ML!LQTQOl>�?)< E\B�@C?Ae�[=?^BDEC� <MUW?�bQ?^LM] BD?^E E\G 	 � � 	 � ��1�G"ECT ����� � O";N] ����� � 
�<MLMLQT=O >"?�ECT=?A<!@
� ��	��
������
#bQ?^LM]=B�BC?kE�ECG 	 � � 	 � �

 ��



� ! � � ��� � � �@� ��* ��� �

(�L!L�;=G�]N?AB B
E O"@
E G�; ECT=? i^G�;ZE\@CG"L�i TQOJ;=;=?AL � (�;�F ;=Gf]=?hECTQOJE�
*O";ZECB E\G EC@\O";=BDUg< EWU [=BDEgbQ@CB
E

ilOJ@C@C<!?A@�R
BC?^;=BC?�ECT=?�iAG�;ZEC@CG�LYi T=O";=;=?^L2��� IcECT=?�i TQO";N;=?AL�<!B*BC?^;=BC?^] E\G P7?�P=[=B
F�8=E\TN?#;NG�]=?�]N?^Ia?A@DB <!ECB

E\@CO";=BDUg<!BCBC<!G�;h[N;�EC<ML�E\TN? i TQO";=;N?ALK<!B�<!]=LM?dIaG�@�OJE)L!?lO"B
E)O 4)��-�5 ]=[=@COJE\<!G�;Y��$);=iA?mE\T=?mi TQO";=;=?^LK<!B

BC?^;=BC?^]0ECG P7?)<M]=L!?�IaG�@�OJE*L!?lO"B
E�4)��-�5 8�E\TN?);=Gf]=?)@\OJ;=]=G�UWL!FWBC?^LM?^i^E\B�OmPQO"i��"G � iAG�[N;�EC?A@*>JO"L![=?"8�� 8
Ia@CG"U E\T=?#[=;=< IaG�@CU ]=<MB
E\@C<!P=[NEC<MG�;HG >�?^@�ECT=?d<M;ZE\?^@D>JO"L � �N86	10 R\ �� � 5�<!Ug<!L`O"@�E\GW�������+���Z�f�! � #4d	*-�8

O ;=Gf]=?dU [=BDE 
�O"<!E IaG"@�� � ��� �dBCL!G"E\B�P7?^IaG�@D?�<!E�<!B�O"LML!G2
 ?A]HECG EC@\O";NBCUW<!El�

$);=iA?�E\T=?�PQO"i��"G � iAG"[=;ZE\?A@�@C?lOJi T=?AB ��8�E\TN?�;=Gf]=?"8�B\OlF�� 8�E\@CO";=BDUg< E\B O";H,K�%5WECG <!ECB ]N?ABDEC<M;QOSE\<MG";
;=Gf]=?"8.B\OlF � 8.G >"?A@#E\T=?WiAG�;ZEC@CG�L�i TQO";N;=?AL � � T=? ����� ������� � ��� �gb=?ALM]j<M; E\TN? ,K�%5 iAG�;ZE\O"<M;=BdE\TN?

]=[=@COJE\<!G�; 	  gE\TQOJE 5 ? -NV7?AikE\B ECG�
�O"<!EmP ?kIaG�@C?g<!Em<MBmO"P=L!?gE\G B�
�< E\i T E\G0E\T=?g]QOJE\Ohi TQO";=;N?AL*OJ;=]

P7?AX�<!; E\@\OJ;=BCUW<MBDBC<MG";Y�m� TN? Ug<!;=<MU [NU >JO"L![=? G"I 	  <MB	� � ��
 � �
� � ��� ������
��+������
 � �*8

�T=<!i T <!B*E\T=?dBCUgO"L!LM?AB
E ]=[=@COJE\<!G�;HE\TQOSE�<MB @C?^e�[=<M@D?A]_IaG�@*E\T=?di^G�;ZE\?A;ZEC<MG�;�R @C?^BCG�L![NE\<!G�; E\GWiAG�UWV=L!?^E\?
O";=] EC@\O";=BDUg<!BCBD<MG�;hECGHBDE\O"@DE�� -K<MX"[=@C?��=�6���k� 	��%5 � <MUW? <MB�ECT=? E\<!Ug?m@C?^ef[N<M@C?^] E\GHE\@CO";=BDUg< E�E\TN?
	��%5 G >�?^@#ECT=?WiAG�;ZE\@DG�L�i TQO";=;N?AL2� 0+T=?A; � @C?^iA?A< >�?^BmE\TN? ,K�%578.< Ed@C?^V=LM<!?AB5
�<!ECT Oh	��%5 8.OJI E\?^@

O";h5���-�5 <M;ZEC?A@D>JO"L � � i^G�[=LM]_TQOl>"?mTQOJ]hO ]=< �n?^@C?A;ZE%]=[=@COJE\<!G�; 	D� E\TQO";0<!E�T=O"] ? -�V ?^i^E\?^] ECG"
�O"< E
P7?^IaG�@D? B�
�<!ECi T=<M;NX)E\G)E\TN? ]QOJE O)i T=O";=;=?^L2��5�G5
�T=?^; @C?AVNL!Ff<M;=XN8"E\T=? � ��� ������� � ��� �*bQ?AL!] <M; ,��6B�	��%5
<MB i^G�UWV G�BD?A] O"B IaG�LML!G�
�B��

������� ��

� � 
�� 	 ������
 � � ���)� 	  � ����� ������
 � ��
 � ��� 	D� �

0+T=?^; � @D?Ai^?A<!>"?AB�E\T=?m	��%5 8Q< E�
�<ML!L 
�O"<!E ECT=?d]=[=@\OSE\<MG"; E\TQOJE �&TQO"]_BDE\OJE\?^]h<!; E\T=?m	��%5 �:� T=<!B


�<ML!Ln?^;=BC[=@D?#ECTQOJE%P7G"E\T_;=Gf]=?AB � OJ;=] � B�
�< E\i T0G >�?A@�E\G ECT=?d]QOJE O i TQOJ;=;=?AL BD<MU [=L E O";N?AG�[=BDL!F"�

��Gf]=?^B G"ECT=?A@�E\T=O";�� OJ;=]�� E\TQOJE�G >�?^@CT=?AO"@ ECT=?�,K�%5WG�@�ECT=?)	��%5W[=BC?�E\T=?%]=[=@COJE\<!G�; bQ?AL!]=B�OJ;=]

E\TN? O"]=]=@D?ABDBdb=?ALM]NB�E\GH[=V7]QOJEC? E\TN?A<M@�G�
�;jB
E OJEC?"�d� T=? O"]N]=@C?^BCB)bQ?^LM]=BdO"@D? [=BD?A] E\G [NV ]QOSE\? E\TN?

' �
��� ��
 � � ��
�� ���mOJ;=] ' �
��� ��
 � � ��������������bQ?^LM]=B 
�T=<ML!?%ECT=?);=Gf]=?AB�BC?^E�E\T=?^<M@ ��( 3 G�; ECT=?)iAG";�EC@CG�L

i TQO";N;=?AL�IaG�@ E\TN?#]N[=@\OJEC<MG�;_<!;=]=<MiAOJE\?^]_<M;HE\T=? � ��� ������� � ��� �dbQ?^LM]Y��� T=<!B�<MB*E\GWV=@D?^>�?^;ZE)iAG"LMLM<!BC<!G�;=B
G�; ECT=?*iAG";�EC@CG�L�i TQO";=;N?AL28�O"B�;=Gf]=?AB�]N?^Ia?A@cE\T=?^<M@cEC@\O";NBCUW<MBCBD<MG�;NB)
�T=?^; ECT=? �%(.3+<!BKBC?kEl��� TN? ��( 3

<MBdOJLMBCG_[=BD?A]jE\G_V=@C?k>�?^;�E UgG"@C? E\T=O"; G";=? 4QG�
 
�<!ECT=<M; @D?AiA?^VNE\<!G�;j@\O";=X"?WGJI ECT=<MBd,K�%5 G�@m	��%5

�"�



Ia@CG"U OJECEC?AUWVNE\<!;=X E\GW@C?^BC?^@D>�?#E\T=?d]QOSE O i TQO";=;=?^L�IaG�@ E\T=?d;=? -�E�]QOJE\O E\@\OJ;=BCUW<MBDBC<MG";0ikFfiALM?J�*$);=i^?
O";H,c�%5 O";=]HO 	��%5 TQOl>�?�P7?A?^; ?.-�i TQO";NX�?A]_G�; ECT=?�i^G�;ZE\@DG�L i T=O";=;=?^L28N< E�<!UgVNLM<M?^B�E\TQOSE�E\TN?�]QOJE\O
i TQO";N;=?AL�TQOJB#P7?A?^; @C?ABD?A@
>�?A] IaG�@�E\TN?W;N?.-fE�E\@CO";=BCUW<MBDBC<!G�;Y� (�B�BC[=i Tn8c;=G";=? G"I�E\T=? G"ECT=?A@�;NG�]=?^B
<MB�OJLMLMG�
 ?A]HE\G @D?ABC[NUg?diAG";�EC?A;=]N<M;=XWG�;_E\T=?diAG";�EC@CG�Lni TQO";=;=?^L [=;ZE\<MLYECT=?d;=?.-fE%]QOJE\O E\@\OJ;=BCUW<MBDBC<MG";
i^Ffi^LM?diAG�UWUW?A;=i^?ABA��� T�[=B^8:P�F BC?^EDE\<!;=X E\T=?d�%(.3 E\G ? -NVN<M@C?�G";=L!F 
�T=?A;�� O";N] � B�
�< E\i T_E\G E\TN?
]QOJE\O i TQO";=;N?AL28 E\T=? GfiAi^[=@C@D?A;=i^? G"I�U [=L E\<MVNLM?#@C?ABD?A@
>"OSE\<MG";=B)<MB�O"LMBDG V=@D?^>�?^;ZE\?A]n� � T=? ;=Gf]=?^BdO"LMBDG

[=V7]QOJEC? 
 � �
��� �	��� �%ECG @C?.4Q?AikE�ECT=?�?^;=] G"IYECT=?A<!@���( 3 O";=]g[=BC?%E\T=? � �
� � � ��� �%bQ?^LM]g<M; E\T=?�,K�%5
G�@d	��%5hECGHiAG�UWV=[NEC? � 
�� � ��� �k8YP7G"E\T GJI 
�TN<Mi TjO"@C? [=BC?^]jECG E\@\OJi�� E\TN? E\@CO";=BCUW<MBDBC<!G�; G�; E\TN?
]QOJE\O i TQO";=;=?^L2��� T=?#[=V7]QOJE\<!;=X G"I.E\T=? 
 � �
��� � ��� �#O";=] � 
�� � ��� �d<MB ]NG�;=?#O"B IaG�LML!G�
�B��

� 	�� � 	 ������
 � � <MUW?�OJE 
�T=<!i T�E\T=?���( 3 ?.-�V=<M@D?AB

��� � ������
 � � 	�� � 	 ������
 � � �
� � � ��� �

� I�E\TN?A@C?)O"LM@D?lO"]NFW<!B�O"; G�;=X�G�<!;=XmEC@\O";NBCUW<MBCBD<MG�;gG�; ECT=?�]QOSE O i TQOJ;=;=?AL 8�ECT=?ABD?�BDE OSE\?�>JO"@D<`O"PNLM?AB O"@D?

O"BDBC<MX";=?A]WE\T=?^<M@�;=? 
�>JO"L![=?AB�OJE�E\T=?%?A;N] G"InECT=?�i^[=@C@D?A;ZE*]=OJE O�E\@CO";=BCUW<MBDBC<!G�;gikFfiALM?J��� T=<MB�?A;NBC[=@D?AB

E\T=OJE E\TN?HBDE OSE\? >JO"@C<MO"P=L!?AB � 	�� � 	 	 ����
������ � 	 ����
�� � � ����
�� 	 ��
�� 

�	� 

��8�O";=] � � ����
�� 	 � 
�� � 

�
O"@D?mOJL3
�O FfB�iAG";=BC<!BDE\?^;ZE 
�< E\T_E\T=?di^[=@C@D?A;ZE%]QOJE O EC@\O";=BDUg<!BCBD<MG�;Y�

(�BDBC[=UW<M;NX)E\TQOJE�;=G�]N?AB � O";=] � 
�<M; ECT=? iAG�;ZEC?A;ZE\<!G�; G�; E\TN? iAG�;ZE\@DG�LNi T=O";=;=?^L28�E\TN?^F 
�<!LMLfB�
�< E\i T
E\GWE\T=?#]QOJE\Ogi TQOJ;=;=?ALcOJE%E\T=?#?A;N] G"IKECT=? i^[=@C@D?A;ZE)]=OJE O E\@\OJ;=BCUW<MBDBC<MG";0ikFfiALM?J���
;=BDEC?lO"] GJIKE\@CO";=B�R

UW<!ECEC<M;=XH<!UgUW?A]N<`OJEC?AL!F"8�P GJE\T ;NG�]=?^BmbQ@DBDE ilO"@D@C<M?^@
R BC?A;NBC?gECT=?W]QOJE O0i TQO";=;N?AL2�_� I*ECT=? i T=O";=;=?^L <!B

BC?^;=BC?^] E\GWP ?#<M]NLM?"8=ECT=?#]QOJE O E\@CO";=BDUg<!BCBC<!G�;_iAG�UWUW?A;=i^?ABA� $)ECT=?A@ 
�<MBD?mE\TN?m;=Gf]=?^B�?^;�EC?A@�OWP=[NBDFZR

�O"<!EdL!G�G�Vn8 
�T=?A@D?gE\TN?^F i^G�;ZE\<M;�[QOJLML!FhBC?^;=BC?WE\T=? i TQO";N;=?AL O";=]jP ?^X�<M; EC@\O";=BDUg< ECEC<M;=X G";=L!F 
�TN?A;
E\TN? i TQO";=;N?AL*<!B BC?^;=BC?^] <!]=LM?J� 5�<M;NiA? 
 ?HO"@D? iA[=@D@C?^;�ECL!F 
�G�@���<M;=X 
�< E\T=<!; O"; <!BCG�LMOJE\?^] 0 ��()�#8

E\TN? OJBCBC[NUgVNEC<MG�; <!B E\TQOSE P G"ECT ECT=?HBC?^;=]=?^@ O";N] ECT=?H@C?^iA?A< >�?^@gBDT=G�[=L!] BD?A?_E\T=?HBCO"UW?0i T=O";=;=?^L

iAG";=]=<!EC<MG�;NBA�#� T=<MBdO"BDBC[=UWVNEC<MG�; ]=Gf?AB�;NG"E#O"L3
�OlFfB�T=G�LM]n8�O";=] E\TN? <MUWVQO"i^E�G"I�]=<3� ?A@D<M;=XHi T=O";=;=?^L
iAG";=]=<!EC<MG�;NB <MB ]=<!BCiA[NBCBC?^]h<!; O LMOJE\?^@ BC?AikE\<!G�;Y�

��<!>�?^; E\TQOSE�P GJE\T �+O";=] � TQO"] UgO"<M;ZE\O"<M;=?^] O B
E OJEC? E\TQOJE 
*OJB#i^G�;=BD<MBDEC?A;ZE5
�<!ECThE\TN? BDFfBDEC?AU08
E\TN?_��( 3 G"I�ECT=?HG"ECT=?A@ ;NG�]=?^B 
�G�[NLM] ?.-�V=<!@C?_OJE ECT=?HB\OJUg? EC<MUW? � P ?^X�<M;=B EC@\O";NBCUW<MBCBD<MG�; G�;

�� 



� "�� � � ���������
� 	*"(��� � ��# �!	������
� ��� �

� %���� ",������� �)�)"�	�� � � ����� ��	 �!� ���	��

����


��� � � � ����� � (�; ? -=OJUgV=L!? 
�<!ECT &"')(+*$'��

E\TN?#]=OJE O i TQO";N;=?AL ��(*E�ECT=<MB V7G�<M;ZEA8NE\T=?^BC?#;=Gf]=?AB�ilOJ; @D?ABC[NUg?d]=?^iA@C?^Ug?^;ZE\<M;NXWECT=?A<!@ PQO"i��"G � OJ;=]
iAG";�EC?A;=]0IaG�@�O"i^iA?ABDB�@D<MX�TZECB*IaG�@*E\T=?d;=? -fE�]QOSE O E\@CO";=BCUW<MBDBC<!G�;Hi^FfiAL!?"�

0 ?)<ML!LM[=B
E\@\OSE\?5&�')(+*$' 
�<!E\T_OJ; ?.-NO"UWV=LM?J��(�B*BDT=G�
�;_<M;H-K<!X�[=@D? �=� o � O �k8�E\T=?^@C?�<MB�O 4QG�
+Ia@CG�U

;=Gf]=?  E\G ;=Gf]=?0� O";N] Ia@DG�U ;NG�]=? o ECG ;=Gf]=? �=� (�LMBDG O"BCBD[=Ug? ECTQOJE P7G"E\T ;NG�]=?^Bg� O";=] �
TQOl>�?WPQO"i���L!G�X�X�?^]jV=O"i��"?kE\BdE\G_G"E\TN?A@d;=Gf]=?ABd;=G"EdBDT=G�
�; <!; E\T=?W-K<!X�[=@C?J� (�B#BD?A?^; Ia@CG"U -K<!X�[=@C?

�=� o � P �k8=;=Gf]=?  #<MB*E\TN?db=@CBDE�ECGW]N?AiA@D?AUW?A;ZE�<!E\B P=O"i��"G��ji^G�[=;ZE\?^@�ECG � O";N] T=?^;=iA?#BC?^;=]=B�O"; ,K�%5

E\G ;NG�]=?#�f��9�V7G�;_BC?A;NBC<M;NX ECT=<MB E\@\OJ;=BCUW<MBDBC<MG";Y8=O"L!L7ECT=?�G"ECT=?A@ ;=Gf]=?^B*Ia@C?A? �A?�E\TN?A<M@�PQO"i��"G � iAG�[=;fR
E\?^@CB^�+0+TN?A; ;=Gf]=? �0@D?AiA?^<!>"?AB ECT=? ,c�%5 8c< E#@C?AVNLM<M?^B 
�< E\T O 	��%5 ��5�<M;NiA? E\T=?^@C? <!B#O"; G�;NX�G�<M;NX

]QOJE\O E\@CO";=BDUg<!BCBC<!G�;Y8c;=G�]N?ABH HO";N] �hBC?kE E\T=?^<M@ � 

� ��
�� 	 ������
 bQ?AL!]=B E\GhL`O"B
E [=;ZE\<!L�ECT=? ?^;=] G"I

E\TN?)iA[=@D@C?^;�E*]QOJE O#E\@\OJ;=BCUW<MBDBC<MG";Y8�VNLM[=B�E\T=?)? -fE\@\O ]N[=@\OJEC<MG�;g;=?A?^]=?A]HECG BC?^;=BC?�E\TN?�]QOJE\O i TQO";N;=?AL �
��Gf]=?^B o O";=] � G >"?A@CTN?lO"@ P7G"E\T i^G�;ZE\@DG�L�VQOJi��"?^ECBWO";=] [=V7]QOJEC? E\T=?^<M@ ��( 3)B O"i^iAG�@D]=<M;=X"L!F��h(*E

E\TN?)?A;=]HGJI�E\T=?�iA[=@D@C?A;ZE�]QOSE OmEC@\O";=BDUg<!BCBD<MG�;gi^FfiAL!?"8N;NG�]=?^B) �O";N]0�mB�
�< E\i T E\GmE\T=?)]=OJE O i T=O";=;=?^L

���



O";=] BC?^;=BC? ECT=?mUW?A]N<M[=U0�%5�<M;NiA?#<!E%<MB%BC?^;=BC?^] OJB�<!]=LM?J8:ECT=?#]QOJE O E\@CO";=BCUW<MBDBC<!G�; i^G�UWUg?^;=iA?^BA�%(*E

E\TN? B\O"UW? EC<MUW?"8:E\T=? �%(.3�B�G�; ;=Gf]=?AB)oHO";=] � ? -NVN<M@C? O";=] E\TN?^F @D?ABD[=Ug? ]=?Ai^@C?AUW?A;ZEC<M;=X ECT=?A<!@
PQO"i��JG�� BA�#� T=? PQO"i��JG�� iAG"[=;ZE\?A@dOSE);=Gf]=? � @D?AUgO"<M;=B%Ia@CG �^?A; OJE�<!ECB)iA[=@D@C?^;�E�>JO"L![=?mECT=@CG"[=X�T=G�[�E

E\TN?#?^;ZE\<M@D?d]QOJE O EC@\O";=BDUg<!BCBD<MG�;HikF�i^LM?#O"B�<!E�<!B iA[=@D@C?^;�ECL!F ECT=?d@C?^iA?A< >�?^@�G�;HECT=?d]QOJE O i TQOJ;=;=?AL �

� T=?#iAG�UWUWG�;H@C?^iA?A< >�?^@�iAO"BC?#@C?^ef[N<M@C?^B�BCV7?AiA<MO"L OJEDE\?A;ZEC<MG�;Y��� T=?#iAG"UgUWG�;H@C?^iA?^<!>�?^@�BDiA?^;QO"@C<!GgGfikR

iA[N@CB 
�TN?A; OJEmLM?AO"BDE#E�
�GhBCG�[=@DiA?^B O"@D? BC?^;=]=<!;=XhVQOJi��"?^ECB E\G0E\T=?WB\O"UW? ]N?ABDEC<M;QOSE\<MG"; ;=Gf]=?J� -QG�@

?.-NO"UWV=L!?"8"P7G"ECT ;=Gf]=?AB���O";N] ��<!; -K<!X�[=@C? �=� o � O �.OJ@C?�BC?A;N]=<M;=X�VQO"i��"?kE\BKECG)O�;NG�]=? � �a;=G"EKBCT=G�
�; � �
�
; E\TN<MB)iAO"BC?J8�<!I�ECT=?$4QG�
 Ia@CG�U ;=Gf]=? � E\G ;=G�]N? � 
�G"; ECT=? i TQOJ;=;=?AL�O"iAi^?ABCB^8 P G"ECT ;=Gf]=?AB 
�<!LML
UWG >"? E\GgE\T=? ]=OJE O i TQOJ;=;=?ALcE\G i^G�UgUW?A;NiA?mEC@\O";NBCUW<MBCBD<MG�;n�d$);=iA? ;NG�]=? � BDE\O"@DECB�E\@CO";=BCUW<!EDE\<!;=X=8
iAG";�EC?A;ZE\<!G�;�R @C?ABDG�LM[�E\<MG";gOJLMBCG#@C?^BC[=UW?AB�G�;WE\T=?%iAG�;ZEC@CG�L:i TQO";N;=?AL ���
;gECT=?�iAO"BC? 
�T=?A@D?�;NG�]=?���]=G�?^B
;=G"E�@C?^Ug?^U P ?^@ ECTQOJE*;NG�]=? �m<MB iA[=@D@C?^;�ECL!FgG�; ECT=?)]QOJE\Omi TQOJ;=;=?AL 8=<!IY<!E <MB ECT=?�b=@CBDE�E\G ]=?^iA@D?AUW?A;ZE
<!ECBcP=O"i��"G��g>JO"LM[=?�E\G��N8"< E)
�<!LMLZBD?A;=] G�[�E�O"; ,K�%5dIaG�@c;=Gf]=? �f��5�<!;=iA? ;=G�]N? ��<!BcG";mE\TN?�]QOJE\O�i TQO";fR
;=?^L28�<!E�
�<!LML=;=?^<!ECT=?A@�@C?^iA?A< >�?%;=G�@�P7?�O"PNLM? E\G#@C?^BCV7G�;=]gECGm;NG�]=?�� �6B�	��%5WG�;WECT=?%iAG�;ZE\@DG�LQi TQO";N;=?AL �
(�B BD[=i TY8Q;=Gf]=?d� 
�<!LML7;=G"E @D?Ai^?A<!>"?#O @C?AVNL!FWE\G <!ECB*,K�%57�=�
;0O"iAi^G�@C]QOJ;=iA? 
�< E\T E\TN?)V=@CGJE\GfiAG�L 8�E\TN?
O"P=BD?A;=i^?HG"I�Oh@D?AV=L Fj<MBmE\O��"?^; E\G <M;=]=<!ilOJEC?WECTQOJE OhiAG�L!LM<!BC<MG";jGfiAi^[=@C@D?A]Y�h� T=<MB 
�<MLML�iAO"[=BC? ;=G�]N?
� E\G0[=;=;=?^iA?ABDB\O"@D<ML F ]=G�[=P=L!? <!E\Bdi^G�;ZE\?A;ZEC<MG�; 
�<M;=]NG2
 O";=]j@C?^EC@DFjOJI EC?A@#O_;=? 
 @CO";=]=G�U PQO"i��"G �
]=?^L`OlF��W	�G�;NBC?Ae�[=?^;ZE\L!F"8cECT=? 4QG�
 Ia@CG"U ;=Gf]=? �HE\G � 
�<MLMLcP ?WO"PNLM? E\G_iAO"VNE\[N@C? E\T=? i TQOJ;=;=?AL�IaG"@
O";_<M;ZEC?A@D>JO"LnP ?kIaG�@C?�;=Gf]=?#� <MB*O"P=LM?)ECG$
�<M;HE\TN?�i TQO";=;=?^L.O"iAi^?ABCB^� �
;HECT=?5
�G�@DBDE%ilOJBC?"8=ECT=<MB�iAG�[=L!]
LM?AO"] E\G#O"; ? -NV7G�;=?^;ZE\<`OJL=<M;=i^@C?AO"BC? E\TN? BC<��^?�G"I:E\T=? ;=Gf]=? � B 	10 OJ;=] U OlFfP ? ?k>�?^; BDE\O"@D>"? E\T=? 4QG�

Ia@CG"U �)E\G�����$);=i^?%;NG�]=?�� 
�<M;NB�ECT=?�i TQO";=;N?AL28f<!E�ilO"VNEC[=@C?^B�ECT=?�i TQO";=;N?AL:[=;ZE\<!LQ;=G�]N?��d<!B�O"P=LM?*ECG
BDEC?lO"L:< E�PQO"i��:��� T=<MB�P7?ATQOl>f<MG�@�<!B�<!LML![=BDEC@\OJEC?A] <M;W-K<!X�[=@C? �=��� � O �k�K-:G"@DE\[N;QOJE\?^L!F"8�E\T=<!B�VNT=?A;=G"Ug?^;=G�;
<MB ?lO"BD<ML!F V=@D?^>�?^;ZE\?A] P�F [=BC<!;=X Ol>"OJ<ML`OJP=LM?W<M;NIaG"@CUgOJE\<!G�;Y� 5�<M;NiA?_O"L!L ;=Gf]=?^BWUgO"<!;�E\O"<M;jE\T=?_B
E OJEC?

>JO"@C<MO"P=L!?AB ' �
������
 � � ��
�� ��� O";N] ' �
������
 � � �������������k8�< I�E\T=?WO"]=]N@C?ABDBdG"I*OH;=Gf]=? � Bd]=?^BDE\<!;QOJEC<MG�; <!B
?Ae�[QOJL7ECG#ECT=?)O"]N]=@C?^BCB�<!;g?^<!ECT=?A@�G"IYECT=?ABD?�>JO"@D<`O"P=L!?AB^8�E\T=?�;=G�]N?%Ia@D?A? �^?AB <!E\B�PQOJi��"G�� iAG�[N;�EC?A@ [=;ZE\<ML
E\TN<MB)]QOSE O E\@CO";=BCUW<MBDBC<!G�; TQO"B�bQ;N<MBCTN?A] P ?kIaG�@C? @D?ABD[=Ug<!;=XH<!ECB)PQO"i��JG��c� � T=<MB�;=GJE�G�;=L FhV=@D?^>"?A;ZE\B
E\TN? ?.-�V7G�;=?^;�EC<`O"L <M;=i^@C?AO"BC?g<M; ECT=? BD<��A?gG"I%O ;NG�]=? � B 	10 8K<!E O"L!BCGh<!;=iA@D?lO"BD?AB I OJ<M@C;N?ABCBmP ?kE�
�?^?A;
4QG�
�B�O"B i TQO";=;N?AL ilO"V�E\[=@D?mPZF_O";ZFH<!;=]=< >�<!]=[QO"L 4QG�
 <MB @D?A]=[NiA?A]n8 OJB%BDT=G�
�;h<!;_-K<MX�[N@C? �=��� � P �k�

�"o



0

1

11 11.01 11.02 11.03 11.04 11.05 11.06 11.07 11.08 11.09 11.1

C
ha

nn
el

 A
cc

es
s

Time

flow 1 flow 2

� "����.�������-������� � � "$	�	��
# ��"��.�����)��/

0

1

11 11.01 11.02 11.03 11.04 11.05 11.06 11.07 11.08 11.09 11.1

C
ha

nn
el

 A
cc

es
s

Time

flow 1 flow 2

� %���� ��"�	�	��
# �
" �.������� ��� �)��� � �,��	 ����� � � " �����
��
 " � "$� # "�%�# � � 	.
������*" �)� �,	 /

��� ����� � ��� � (�; ?.-NO"UWV=LM?�G"I�T=G�
 [=BD<M;=X O >JO"<!L`O"PNLM?�<M;NIaG"@CUgOJE\<!G�; @C?^XZO"@C]N<M;=X#E\T=?�iA[=@D@C?A;ZE BD?A;=]N?A@
O";=] @D?AiA?^<!>"?A@ @C?^]=[=iA?^Bgi T=O";=;=?^L%iAO"VNEC[=@C?J� ( >"OJLM[=? GJI  _G�; E\TN? '
	���
�
�����* ��������� O -�<MB <!B O";
<M;N]=<MiAOJE\G�@ E\TQOJE ECT=?54QG�
 i^[=@C@D?A;ZE\L F_TQO"B%O"iAi^?ABDB�@D<MX�TZE\B*ECG E\T=?d]QOJE\OWi T=O";=;=?^L2�

(�B 
�< E\T_O";ZFH/ (%	 V=@DG"E\GfiAG"L28fiAG�L!LM<MBD<MG�;NB TQOl>"?)E\G P ?)O"iAi^G�[=;ZE\?^]0IaG�@^��$);HE\T=?�i^G�;ZE\@CG"Lni TQO";N;=?AL 8

iAG"LMLM<!BC<!G�;=B�GfiAi^[=@ 
�T=?^;0E�
 Gg;NG�]=?^B E\@\OJ;=BCUW<!E�OJ; ,c�%5_OSE E\T=?�BCO"Ug?)EC<MUW?"��(�B�<M;_������� ���Z���  � �8

iAG"LMLM<!BC<!G�;=B�O"@C?�]=?^EC?AikE\?A]_PZFWE\T=?�OJP=BC?^;=iA?�G"I.O 	��%5 ��0+T=?^;_O iAG�L!LM<!BC<MG";W<!B�]=?kE\?^i^E\?^]_G�; E\TN?)iAG�;fR

E\@DG�L=i TQOJ;=;=?AL 8ZE\T=? i^G�LML!<M]=<!;=X�;=Gf]=?^B�]NG�[=P=L!?*E\T=?^<M@�i^G�;ZE\?A;ZEC<MG�;"
�<M;=]NG2
�B�O";N]WVN<Mi�� O�;=?.
 @\OJ;=]=G�U

PQO"i��JG��_>JO"LM[=?J��� T=?%G"E\TN?A@�;=Gf]=?AB�E\TQOSE�]=?kE\?^i^E�E\T=?%iAG�L!LM<!BC<MG"; BC?kE ECT=?A<!@ �%(.3+ECG ����-�5 ��5�<!;=iA?�E\TN?

����-�5 ]=[=@COJE\<!G�; <MBc[=BC?^]WECG)V=@DG"E\?^i^E�O"; <!UgV7?A;=]N<M;=X)	��%5 8"E\TN?*>"OJLM[=?*GJI7����-�5 T=O"B�P7?A?A; UWG�]N<!bQ?^]

E\G @D? 4Q?^i^E%E\T=?�E\<!Ug?�;=?A?^]=?A]0IaG�@�OW	��%5_E\G P7?dBC[=i^iA?ABDBDIa[=L!L!F EC@\O";NBCUW<!ECEC?A]Y��� I�O iAG�L!LM<MBD<MG�;gG�i^iA[=@DB
G�;_E\T=?d]QOSE O i TQO";=;N?AL287O"B%O @C?^BC[=L E%G"IK]N<3� ?A@C<!;=X i TQO";N;=?AL.iAG�;N]=<!EC<MG�;=B^8NE\TN?#i^G�LML!<M]=<!;=X ;NG�]=?^B�T=O >"?
E\G @C?Ai^G�;ZE\?^;=] IaG�@�E\T=? OJiAiA?^BCB)@D<MX�TZECB)O";=]hT=?A;=i^? @C?kE\[=@D; E\GWE\T=? i^G�;ZE\@DG�Lci T=O";=;=?^L28n]NG�[=P=L!?#ECT=?A<!@

	10 8:O";=]0V=<!i��HO ;=? 
 P=O"i��"G�� >JO"L![=?"�

9�;NLM<��J?gECT=? ������� �"�Z���  � �8 &"')(+*$' G";=L!F 
 G�@���B 
�< E\T ECT=? ,K�%5���	��%5 O"iAi^?ABCB Ug?kE\T=Gf]Y�h(�LML

]QOJE\O E\@\OJ;=BCUW<MBDBC<MG";=B U [=B
E�P ?dV=@D?AiAL![=]=?^] PZF_O"; ,K�%5��"	��%5_? -Ni T=O";=X�?mG�;HE\T=?diAG";�EC@CG�L�i T=O";=;=?^L
BCGgO"B E\GW@C?^BC?^@D>�?#E\T=?mO"i^iA?ABDB�@D<MX�TZECB�ECGWEC@\O";NBCUW<!E G >�?^@%ECT=?#]QOJE O i TQOJ;=;=?AL ��-QG�@ PN@CGZO"]NilO"B
E\BA8:E\TN?

;=Gf]=?"
�<MBCTN<M;=X_E\G0P=@CG�O"]=ilOJBDE O0VQOJi��"?^E TQO"BdE\G0BC?A;N] O"; ,K�%5jG�;jE\T=?WiAG";�EC@CG�L�i TQOJ;=;=?AL�P7?^IaG�@D?

<!E%iAO";hP=@DGZO"]=iAO"BDE�E\T=?#VQO"i��J?^E�G";0ECT=? ]QOSE O i TQO";=;=?^L2��� T=?m,K�%5 <!B�ECG <!;NIaG�@CU O"LML�;=Gf]=?^B�<!; E\TN?

;=?kE�
�G�@��_O"P7G�[NE*ECT=?dV ?^;=]=<M;NXWPN@CGZO"]NilO"B
El�!0+T=?^; O ;=Gf]=?d@C?^iA?A< >�?^B�OJ; ,c�%5HIaG�@*O PN@CGZO"]NilO"B
El8Q<!E

� �




�<ML!L:B�
�<!ECi THG >�?A@ E\G ECT=?)]QOJE\O i TQO";N;=?ALnOJE�ECT=?)?A;N]HG"IYE\TN?)iA[=@D@C?^;�E�E\@\OJ;=BCUW<MBDBC<MG";gE\G @C?Ai^?A< >�?)E\TN?
P=@DGZO"]=iAO"BDE%VQO"i��J?^EA�

� !�� � � ��	�� � ���
'%� ' /�� � ����� � � . � ������� / .0'%2 � ��� � �

�
; ECT=<MB�BD?Ai^EC<MG�;n8 
 ? <!]=?A;ZEC<!I F_O";N]h]=<!BCiA[NBCB�ECT=?d>"OJ@C<MG"[=B�V=@CG�PNLM?AUWB E\TQOSE�OJ@C<MBD?#Ia@DG�U V7?A@
IaG�@CUW<M;=X

E\TN?WUW?A]N<M[=U O"iAi^?ABCB#@C?^BCG�L![NE\<!G�; G >�?A@�E�
 G BD?AVQOJ@\OJEC?gi TQOJ;=;=?AL!BA8 <M;NBDE\?AO"]jG"I ECT=? BC<!;=X�LM? i T=O";=;=?^L

<MUWV=L!?AUW?A;ZE OJEC<MG�; O"]=G�V�E\?A]0<M;HECT=?d���������������! " �BDE OJ;=]QO"@D]Y�

� D�� D	� C ;>L�

�7;����

$);=? G"I�E\T=? UWG�BDE)BC?A@D<MG�[NB#<!BCBD[=?ABdiAG";=iA?^@C;=<!;=X &�')(+*$' <!B�]=?lOJIa;N?ABCB^�W4)?lOJIa;=?^BCB^8cOJB�<M]=?^;�EC<!bQ?^]

<M; � �J� � 8 <!B%ECT=?mVNT=?A;=G"Ug?^;=G�; 
�T=?^@C? BDG�UW?m;=Gf]=?^B)O"@D?m[=;=O�
�O"@D? G"I�ECT=? ;N?^E�
 G�@��0BDE\OJE\?mP ?^ilO"[=BD?
E\TN?^F OJ@C? [=;=O"P=LM?#E\GH@D?AiA?^<!>"? E\T=? i^G�;ZE\@DG�L�VQO"i��J?^ECBdECTQOJE)O"]N>�?^@DEC<MBC? ECT=? [=V7]QOJEC?AB^8�<2� ?"� 8 E\TN? ,K�%5
O";=] 	��%5 i^G�;ZE\@DG�L�VQO"i��"?kE\B^� &�')( *$' <!;�EC@CGf]=[=i^?AB ]=?lOSIa;=?ABDB <M;ZECGj?k>�?^; 0 ��()��B^8 
�T=?^@C? O"LML
;=Gf]=?AB O"@C?"
�<!ECT=<M; E\TN?gE\@CO";=BDUg<!BCBC<!G�; @\O";NX�? G"I�?lO"i T G"E\T=?^@A�_�
; &"')(+*$'�8 ]=?AOJIa;=?ABDB O"@D<MBC?^B OJB
O @C?^BC[=L E G"I�O ;=Gf]=? � B <M;QO"PN<MLM< E
F E\G L!<MBDEC?A; G�; P7G"ECT i T=O";=;=?^LMB BC<!U [=L E O";=?^G�[=BDL!F�� -QG�@ ? -NO"UgVNLM?"8
<M; -K<!X�[=@C?��=� o � O �k8 
�T=?^; ;=Gf]=?ABm O";=] �WB 
�<!E\i T E\G E\T=?m]QOJE OWi TQO";=;N?AL E\G i^G�UWUg?^;=iA?dE\T=?#]QOJE\O
E\@CO";=BDUg<!BCBC<!G�;Y8 P G"ECT E\T=? ;=Gf]=?^B 
�<MLML.P7? ]=?lOJI�ECG_O";ZF E\@CO";=BCUW<MBDBC<!G�;=B�ECTQOJE#O"@D? BC<!U [=L E O";=?^G�[=BDL!F
GfiAiA[N@C@C<!;=X G�;HE\T=?#iAG";�EC@CG�L�i T=O";=;=?^L2� 5�G=8=< IcECT=?#,K�%5H;=G�]N?mo BD?A;=]=B�E\GW;=Gf]=? � � -K<!X�[=@C? �=� o�� P ���
<MB�BD[=iAi^?ABCB
Ia[=L287;=Gf]=?mo"
 G�[=L!] TQOl>"? ? � ?AikE\< >�?AL F_@C?^BC?A@
>�?^]hE\T=?#i TQO";N;=?ALcOJI E\?^@ E\T=?#iA[=@D@C?^;�E%E\@CO";=B�R
UW<MBCBD<MG�;n� 1 [NE P7G"ECT ;=Gf]=?ABg HO";=] � 
�<ML!L�;NG"E P7? O 
�O"@C?gG"I*E\TN<MBA�0� I�8�[=V7G�; @D?^EC[=@C;=<!;=X ECGhE\TN?

iAG";�EC@CG�L i T=O";=;=?^L28�;=G�]N?  0BD[=iAi^?ABDBDIa[=L!L!F 
�<M;NB E\T=?0O"i^iA?ABDBg@D<MX�TZECB E\G E\T=?_]QOSE O i TQO";=;N?AL�O"XZOJ<M;Y8
<!E 
�<ML!L�O"BDBC[=UW? ECTQOJE ECT=?H]QOJE\O i TQO";=;=?^L*BCTNG�[=LM] P7? Ia@D?A?_O";=] <!UgUW?A]N<`OJEC?AL!F B�
�<!ECi T i TQO";=;=?^LMB^�

�
; E\T=<!B ilOJBC?"8�ECT=?H@C?^ef[N<M@C?^Ug?^;ZE E\TQOJE E\T=?Hi TQOJ;=;=?AL T=O"B E\G P7?HBC?^;=BC?^] OJB <M]=L!? 
�<ML!L VN@C?^>"?A;ZEgO
iAG"LMLM<!BC<!G�; G�; E\TN?0]=OJE O i TQO";=;N?AL2� 5�Gj;=Gf]=?AB_ O";=] � ?A;ZE\?^@WECT=?_P=[=BDFZR 
*O"< EWLMGfG�VY� 5�<!;=iA?HE\TN?

;=Gf]=?ABm@C?^U O"<!; G�;jE\T=? ]QOJE O0i TQO";=;N?AL1
�TN<MLM?W<M;jE\T=?gP=[=B
F�R 
*OJ<!E L!G�G"VY8cECT=?^F O"@D? O"XZOJ<M;j]=?lOJI ECG

E\TN? BDE OSE\? [=V7]QOJEC?AB�E\T=OJEdO"@D? E\@CO";=BCUW<!EDE\?^] G >�?A@�ECT=? iAG";�EC@CG�LKi TQO";=;=?^L2� $); E\T=? G"ECT=?A@�TQO";=]Y8�< I

O";=GJE\T=?^@ 4=G2
 
�<M;=B�ECT=?�i T=O";=;=?^L7i^G�;ZE\?^;�EC<MG�;n8�ECT=? � ]N?lOJI �Z;=Gf]=?AB�ilO";W[=BD?%ECT=?�<M;NIaG�@DU OSE\<MG"; <M; E\TN?
,K�%5 OJ;=] 	��%5 VQOJi��"?^ECB E\G @C?AB
Ff;=i T=@CG";=<��^? E\T=?^<M@#BDE OSE\?g>JO"@D<`O"PNLM?AB�ECGhE\T=? O"i^EC[QO"L�BDE\OJE\?gG"I E\TN?

���



��� � � � � � ��� 4)?AOJIa;=?^BCB�<M;HE\TN?#i^G�UWUgG�;H@D?Ai^?A<!>"?A@%ilO"BD?"�

;=?kE�
�G�@�� OJ;=]#ECT�[=B�Ol>�G"<M]mECT=? O"P G >"?�BCi^?A;QOJ@C<MGN�K� T=?�V=@CG"PQO"P=<!LM<!E
F�E\TQOSE�O�4QG�
 iAG�;NBC?Ai^[NE\< >�?^L!F#ilO"VfR
E\[N@C?AB ECT=?�i TQO";=;N?AL 
�<ML!L ]N?AiA@D?lO"BD?#O"B*E\T=?�;�[=U P ?^@%GJI/4=G2
�B�<!;=iA@D?lO"BD?ABA��(�B�O @C?ABD[=L!EA8NE\TN?�<MUWVQO"i^E
G"I7]=?AOJIa;=?ABDB�O"LMBDG�P ?^iAG�UW?AB�L!?ABCB�VN@CG�;=G"[=;=iA?^]WO"B�E\T=? ;�[=U P ?^@�G"I 4QG�
�B�<!; E\T=? ;N?^E�
 G�@�� <!;=iA@D?lO"BD?AB^�

4)?lOSIa;=?ABDB O"L!BCG_O � ?AikE\BdE\T=? i^G�UgUWG�; @D?AiA?^<!>"?A@#ilO"BD?"� (�Bd]=<!BCiA[NBCBC?^] <M; 5�?^i^EC<MG�; �=���=8 U OJ<M;ZE O"<!;�R
<M;NX BDE\OJE\? >JO"@D<`O"PNLM?AB�@C?^]=[=iA?^B)E\T=? ? � ?Ai^ECBdG"I�]=?lOSIa;=?ABDB�G�; BC[=i T iAO"BC?^BA�m1�[NE�<!;hE\T=? ilO"BD? E\TQOJE)O

;=Gf]=? <!BmP7G"ECT O BDG�[=@Ci^?HO";=] O ]=?^BDE\<!;QOJEC<MG�;Y8.E\T=?g<MUWVQO"ikEmGJI ]=?lOSIa;=?ABDB <MB#;=G"E UW<!EC<MXZOSE\?A]n�H9�B�R

<M;NX E\T=?H;=?kE�
�G"@�� <!; -K<MX�[N@C? �=����8�O"BDBC[=UW? E\TQOSE ;=G�]N?AB�� O";N] � O"@D?HiA[=@D@C?A;ZECL!F G"; ECT=?H]QOJE\O

i TQO";N;=?AL � 0+T=<ML!? E\TQOSEmEC@\O";=BDUg<!BCBD<MG�; <MBdG�;NX�G�<M;NX=8 ;=G�]N?�� 
�<!;=BdE\T=?WiAG�;ZEC?A;ZE\<!G�; IaG�@�ECT=?g;N?.-fE
]QOJE\O0EC@\O";=BDUg<!BCBD<MG�;Y�H$�;NiA? ;NG�]=?^B�� O";=] � O"@C?W]=G�;=?J8K;=Gf]=?^B�� O";=] � B�
�<!ECi T E\G0E\T=?W]QOJE\O

i TQO";N;=?AL � ��G�
d8�BC<!;=iA? � 
�O"B ]=?AOJI E\GhECT=? B
E OJEC? [=V7]QOJE\?^B ]=[=@D<M;=XhECT=? V7?A@D<MGf] <!E 
�O"B @C?^iA?A< >ZR
<M;NX0]=OJE OHIa@CG�U�� 8.<!Ed]=Gf?AB#;=G"E ��;=G�
 E\TQOSEm;NG�]=? � <!BdG�;jECT=?W]QOJE O_i TQO";N;=?AL O";=]jT=?A;NiA? 
�<!LML
E\@CO";=BDUg< E O";_,K�%57�Q5�<!;=iA?�;=G @D?AV=L F iAO";HP7?)IaG�@DECT=iAG�UW<M;NX=8 � O"BDBC[=UW?AB%O i^G�LML!<MBC<!G�;WTQO"B*GfiAi^[=@C@D?A]

O";=] ]=G�[=P=L!?AB < E\B 	10 P ?kIaG�@C?g@C?^EC@DFf<M;NX=�h�
; ECT=? L!<MUW<!El8YECT=<MBmiAG�[NLM] @D?ABC[NL!E <!; ECT=? ?.-�V7G�;=?^;�EC<`O"L
<M;NiA@C?AO"BC?�G"I:;=Gf]=? ��� BciAG�;ZE\?^;ZE\<MG";$
�<M;=]=G�
 O";=] i^G�[=L!] V GJE\?A;ZEC<`O"L!L!F�B
E O"@
>�?�ECT=? 4QG�
 Ia@CG�U �hE\G�� �

$);=? V7G�BCBD<MP=L!? BDG�LM[NEC<MG�;jE\G G >"?A@Ci^G�UW?_O"LML�? � ?AikE\B G"I%]=?AOJIa;=?^BCB$
 G�[=LM] P ? ECG G�[NEDb=E ?AO"i T ;=G�]N?


�<!ECT�O";�? -�EC@\O 
�<!@C?AL!?ABDB E\@CO";=BCi^?A< >�?A@^� � T=<MB 
�<!LML�O"LML!G�
 ;=Gf]=?AB ECG P ? O"P=LM?0E\G L!<MB
E\?A; E\G E\TN?

E\@CO";=BDUg<!BCBC<!G�;=BdG�; P G"ECT i T=O";=;=?^LMBA8K@C?AX�O"@C]=L!?ABDBmG"I1
�T=<Mi T i TQO";=;N?AL ECT=?^FjOJ@C?WG�;Y� �
;jE\T=<!BmiAO"BC?J8

E\TN? O"P7G >�?#BCi^?A;QO"@D<MG"
�<ML!LY;=G"E%GfiAiA[N@�OJB�� 
�<!LMLYP7?#O 
*O"@D?#ECTQOJE � 
�<!LMLYP7?d<M;Z>�G�L >�?^]h<M;HECT=?m;N?.-fE
BCi TN?A]=[=L!?A]j]QOJE\O E\@\OJ;=BCUW<MBDBC<MG"; O";=] T=?^;=iA? ��ilO"; Ia@C?^? �^? <!E\B�PQO"i��"G � iAG�[=;ZEC?A@�[=;ZE\<!L � @C?kE\[=@D;=B

� �



E\G ECT=?diAG�;ZE\@DG�L�i TQO";N;=?AL �

� T=?WV ?^@DIaG�@DU OJ;=iA? <MUWVQO"ikEdG"I�ECT=? BC?^iAG�;=] E\@\OJ;=BCi^?A<!>"?A@,
�<ML!L�V=@CG"PQO"P=L F P ? UWG�BDE#BD<MX�;=< bQilOJ;�E#<!;
;=?kE�
�G�@���B 
�< E\T OJ; O"iAi^?ABCB�V7G�<!;�EKV=@C?^BC?^;�EA��� T=?ABD?*E\G�V7G�L!G�X�<M?^BKOJ@C?�BD[=i T E\TQOSE�O"LMLZECT=?*;=Gf]=?AB�<!; E\TN?
;=?kE�
�G�@�� iAG�UWU [=;N<MilOSE\? 
�< E\TWO�BC<M;NX�LM?*@D?Ai^?A<!>"?A@�<2� ?"� 8�O";gO"iAi^?ABDB
R
V7G�<!;�EA� 0+T=?^;=?^>"?A@ Od]=OJE O)E\@CO";=B�R

UW<MBCBD<MG�;g<MB G�;=X�G�<!;=X=8fO"L!L7GJE\T=?^@*;=Gf]=?AB 
�<!LMLQIa@C?^? �^?�E\T=?^<M@ PQO"i��"G �nB BD<M;=i^?�E\TN?)iAG�UWUWG�; @D?AiA?^<!>"?A@*<!B
��;=G�
�; E\GmP ?%G�;gECT=?�]=OJE O#i TQO";=;=?^L2���
; BD[=i T BDiA?A;=O"@C<!G�BA8fE\T=?�P ?^;=?^b=ECB�G"IYV=<MV7?AL!<M;=<!;=X#O"@C?�E\G"E\O"LML F
LMG"BDE�BD<M;=i^? E\T=? i^G�;ZE\?A;ZEC<MG�; @C?^BCG�L![NE\<!G�;=B�OJ;=] E\T=? ]QOSE O E\@CO";=BDUg<!BCBC<!G�;=B)P7?Ai^G�UW? BC?Ae�[=?^;ZE\<`OJLM<��^?A]Y�
�
;hI O"ikEl8:E\T=?^@C?m<MB)OWBC<!X�;=<!b=ilO";ZE�V ?^@DIaG�@DU O";NiA?#]=?AX�@CO"]QOJEC<MG�; BC<!;=iA?#E\T=?mPQO";=]�
�<!]NE\T O"LML!G�iAOJE\?^]_ECG
E\TN?H]QOJE O i TQOJ;=;=?AL <!B LM?^BCB E\T=O"; E\T=? ECG"E O"L BDFfBDEC?AU PQOJ;=]�
�<M]�E\TY� 0+< E\T O BC?^iAG�;N] EC@\O";=BDiA?^<!>�?^@

OJEdE\TN?gOJiAiA?^BCBmV G�<!;ZEl8�E\T=? ;=Gf]=?^B 
�<!LMLK;NG"E#TQOl>�?gECGHIa@C?A? �A?WE\T=? iAG";�EC?A;ZE\<!G�;�R @C?ABDG�LM[�E\<MG";jVN@CGfiA?ABDB

G�;0E\T=?#iAG�;ZEC@CG�L i TQO";N;=?ALcBC<M;NiA?dE\T=?#@C?^iA?A< >�?^@�<MB�O"P=L!?�E\G V=O"@DEC<MiA<!VQOJEC?�<M;_E\T=?mBCi T=?^]=[=LM<!;=X VN@CGfiA?ABDB


�T=<!LM?%@C?Ai^?A< >�<!;=X ]QOSE O G�;gE\T=?)i^G�;ZE\@DG�L i T=O";=;=?^L2��(�]N]=<M;=XmE\T=?)? -fE\@\O EC@\O";NBCiA?^<!>"?A@*?^;QO"P=L!?AB*BD[=i T_O
E\G"V G�L!G�X"F ECG @C?AO"V E\TN?�P7?A;=?kb=E\B G"InE\T=?)VN<MV7?ALM<!;=?A]WBCi TN?AUW?"8QO"L!LMG�
�<M;NX O BD<MX�;N<!bQiAO";ZE�V7?A@
IaG�@CUgO";=i^?
<M;NiA@C?AO"BC?J��� T=? <MUWVQO"ikE�GJI�O"; O"]=]=< E\<!G�;QO"L�E\@CO";=BDiA?A< >�?^@)<MB);NG"E)?k>"OJLM[QOJEC?A] <!;hE\TN<MB�ECT=?ABD<MBA8YO";=] <!B

@C?^BC?^@D>�?^]hIaG�@*Ia[NEC[=@C?5
 G�@��:�

� D�� D�� C M��+;>6 M �������7L � �7;
	�� 8 �7=KM�� MN8 � �

&�')( *$' i^[=@C@D?A;ZE\L F O"BDBC[=UW?AB#E\TQOSE O"L!L�;=G�]N?AB G"; OhBD<M;=X�L!? i TQO";=;=?^L�BD?A;=BD? E\T=?gB\O"UW? i T=O";=;=?^L

iAG";=]=<!EC<MG�;NBA8f?ABCV7?Ai^<`O"L!L!FWBC<!;=iA?�E\T=?);N?^E�
 G�@��g<MB*G�V7?A@COJE\<!;=X OJB O 0 ��()�#��0+T=<ML!?%ECT=<MB*O"BCBD[=UgV�E\<MG";

UgO FhT=G�L!] IaG�@dO"; <MBDG�L`OJEC?A] 0 ��()�#8nE\TN?WVN@C?ABD?A;=i^?gGJI�G"ECT=?A@ 0 ��(���BdG�@�<M;ZEC?A@DIa?^@C?^;=iA? BCG"[=@Ci^?AB

iAG"[=LM] @D?ABD[=L!E�<M; ]=< �n?^@C?^;�E*;=G�]N?AB*BD?A;=BD<M;=X ]=< �n?^@C?^;�E*i TQO";=;=?^LYiAG";=]=<!EC<MG�;NB 
�< E\T=<!;gE\TN?)B\O"UW? 
�<!@C?kR
LM?^BCB%��()�#�Q� T=<MB <!UgVQOJi^E\B*ECT=?�E\@CO";=BCUW<MBDBC<!G�;=B G�;_P7G"E\T_E\T=?di^G�;ZE\@CG"L O";=]_]QOJE\O i T=O";=;=?^LMBA�

$); E\T=? i^G�;ZE\@DG�L�i TQO";N;=?AL 8�O ;=Gf]=? U OlF ;=G"E�@D?AV=L F ECG_O"; ,K�%5 <!I�< E)BD?A;=BD?AB�E\T=? i T=O";=;=?^L�E\GHP7?

P=[=B
F�8�@D?AXZO"@D]=LM?^BCBmG"I�
�T=?^ECT=?A@mE\T=?gVQO"i��"?kE 
*OJB iAG�@D@C?^i^E\L Fj@C?Ai^?A< >�?A]n� � T=<MBmiAG�[NLM] O"X�O"<M;j@C?^BC[=L E

<M; ECT=? BC?^;=]=?^@�� B 	10 ?.-�V G";=?A;ZE\<MO"LML FhX"@CG�
�<M;=XH[N;=;=?Ai^?ABDB\O"@D<ML!F"� ��Gf]=?^B,
 G�[=L!]jO"LMBDG Ia@C?^? �A? ECT=?A<!@
PQO"i��JG�� iAG�[N;�EC?A@DB 
�T=?^; E\TN?^F BD?A;=BD?gE\TN?gi TQOJ;=;=?AL�ECG P7? P=[=BDF"�H5�G0<!I�ECT=?g<!;ZE\?A@
Ia?A@D?A;=i^?gBDG�[=@Ci^?

iAG";�EC<M;�[QO"L!L!F O � ?AikE\B G�;=L F Ohb�-�?^] BD?^E G"I%;=Gf]=?AB^8�ECT=?A; ECT=?H@C?^BDE G"I�E\TN?H;=G�]N?AB TQOl>�?0O T=<!X�T=?^@

��




V=@DG�PQO"P=<!LM< E
F G"I)
�<M;=;N<M;=X E\TN?#i^G�;ZE\?^;�EC<MG�;n��� T=<!B%<!B E\@C[N?mOJBCBC[NUg<!;=X E\TQOJE�ECT=?m]N?ABDEC<M;QOSE\<MG";0GJIKE\TN?
[=;QO �n?^i^E\?^]h;=Gf]=?#O"L!BCG ]=Gf?AB�;=G"E%BD?A;=BD?#ECT=?d<M;ZE\?^@DIa?A@D?A;=i^?"�

$); E\T=? ]QOJE O i T=O";=;=?^L28�]=< �n?^@C<M;NXhi TQO";N;=?AL*i^G�;=]=< E\<!G�;=B i^G�[=L!] ilO"[=BD?H?A< E\T=?^@mE\TN? BC?^;=]=?A@ G�@m@C? R

iA?^<!>"?A@)E\G_?^;�EC?A@)ECT=? P=[=B
F�R 
*OJ<!EdLMGfG�V 
�TN<MLM?mE\T=? G"ECT=?A@�;NG�]=? ?^<!ECT=?A@)i^G�UWUg?^;=iA?^B)E\@\OJ;=BCUW<MBDBC<MG";
G�@�? -�V ?^i^E\B�O"; <!;=iAG�UW<M;NX�E\@CO";=BDUg<!BCBC<!G�;Y�.� I:E\T=? BD?A;=]=?^@�?A;ZE\?^@CB�E\T=? PN[=BDFZR 
�O"< E�LMGfG�VY8JECT=? @C?^iA?^<!>�?^@
iAG"[=LM]_E\<!Ug?�G�[�E�OJ;=] @D?^EC[=@C;0E\G E\T=?diAG";�EC@CG�L i TQOJ;=;=?AL P7?^IaG�@D?#ECT=?dBC?^;=]=?A@�<MB%O"P=L!?)E\GWiAG�UWUW?A;=i^?

E\@CO";=BDUg<!BCBC<!G�;Y� (�B BC[Ni TY8�ECT=? ]QOSE OhE\@CO";=BDUg<!BCBC<!G�; 
�<!LML�P ? [=;=BC[NiAiA?^BCB
Ia[=L%O";=] E\TN? BC?^;=]=?A@$
�<!LML
TQOl>�? E\G @D?^E\[N@C; E\GjE\T=?hiAG�;ZE\@DG�L%i TQO";=;=?^L)O";N]�<M;=< E\<`OSE\? E\TN?h@C?kE\@CO";=BCUW<MBDBC<!G�; V=@DG�i^?ABDBA� � I�E\TN?

@C?^iA?^<!>�?^@m?^;ZE\?A@DB�E\T=? P=[=B
FZR 
�O"<!E#LMGfG�VY8n<!E5
�<ML!LKB
E\<ML!LKP7?WO"P=LM?mE\G_@C?^iA?A< >�? E\T=? BD?A;=]=?^@�� B#EC@\O";NBCUW<MB
R
BC<!G�;Y��4)?^V ?^;=]=<!;=X G�;gT=G�
+BDEC@CG�;=X#E\T=?�<M;ZE\?^@DIa?^@C?A;NiA?�<!BA8�E\T=?%VQO"i��J?^E UgOlF G�@�U OlF ;=G"E�TQOl>�?�P ?^?A;
iAG"@C@C[NVNE\?^]Y�*� IKECT=?#VQO"i��"?kE)<!B%;NG"E�i^G�@C@D[=VNEC?A]Y8QE\TN?A; ECT=?dE\@\OJ;=BCUW<MBDBC<MG";+
�<!LML�P7?dBC[=i^iA?ABDBDIa[=LKO"B%;=G
ilOJ@C@C<!?A@�BD?A;=BD<M;=X�<MB�]=G�;N? P7?^IaG�@D?�E\T=?�E\@CO";=BDUg<!BCBC<!G�;dG"INO";m(%	 	 � � INECT=?�VQO"i��J?^E 
�O"B.iAG�@D@C[=V�E\?A]n8JE\TN?
@C?^iA?^<!>�?^@�]=Gf?AB%;=G"E�@C?^V=L!F 
�< E\ThO"; (%	 	 O";N]h@C?kE\[=@D;=B�ECGWECT=? i^G�;ZE\@DG�L i TQO";=;=?^L2�%	�G�;NBC?Ae�[=?^;ZE\L!F"8

<!E�<!B BDEC<MLML V G"BCBC<!P=LM?)IaG"@*E\T=?�E\@CO";=BDUg<!BCBC<!G�; E\G P7?d[=;=BC[NiAiA?^BCB
Ia[=L�O";N]0@D?ABD[=L!E%<M;_@D?^E\@CO";=BDUg<!BCBC<!G�;Y�

� T=<!B ilO"; O"LMBDG P ?d? -�EC?A;=]N?A] ECG U [=L!EC<MT=G"V ;=?^E�
 G�@��fB^��� T=?dBDVQOJE\<MO"LY]=<!BDEC@C<MPN[NE\<!G�; G"I.E\T=?�>JO"@D<MG�[=B
4QG�
�B X�?A;N?A@\OJLML!Fj@D?ABC[NL!E\B <!; >JO"@DFf<!;=X i TQO";=;N?AL iAG";=]=<!EC<MG�;NBA�j-QG�@ E\TN?HilO"BD?HG"I�E\T=? 0 ��()�#8KE\TN?

<M;ZEC?A@DIa?^@C?^;=iA?"
*OJB O_@C?^BC[=L EmGJI O";j?.-fE\?^@C;QOJL�BDG�[=@DiA? BD<!EC[QOJE\?^] OSEmi^LMG�BD? V=@CG -�<MUW<!E
F O";=] O �n?^i^EC?A]
O i^?A@
E O"<!; BC[NP=BC?kE G"I*E\TN? ;=Gf]=?AB^� �
; O U [=L E\<!T=G�Vj;=?^E�
 G�@��:8�ECT=? 4QG�
�B#E\T=?^UgBD?AL!>"?AB OJi^E OJBmE\TN?
BCG"[=@Ci^?AB�G"I:<!;�EC?A@
Ia?A@C?^;=iA?*IaG"@�G"E\TN?A@)4=G2
�B^��(�B�BD[=i TY8ZE\TN?*i TQO";=;N?AL=i^G�;=]=< E\<MG";=B�O"i^@CG�BDBKE\TN?*;=?^E�
 G�@��
O"@D?*iAG�;NBDE OJ;�ECL!Fm>"OJ@DFf<M;=X)O";=] ]=?^V ?^;=]=?A;ZE G�; E\TN?*BDE\OJE\? G"I:?AO"i T"4QG�
d��� T=<MB�O"LMBDG)X�<!>"?AB�@D<MBC? E\G)E\TN?
T=<!]=]=?A;fR E\?^@CUW<M;QOJL V=@DG�P=L!?AU08 
�T=<!i T0@D?ABD[=L!ECB*Ia@CG�U E\T=?�BD?A;=]N?A@�� B%<M;QO"PN<MLM< E
F E\G ]=?kE\?^i^E�E\T=?�i T=O";=;=?^L

iAG";=]=<!EC<MG�;NB�OJE�E\T=?#@C?^iA?A< >�?^@A��� T�[=B^87ECT=?#BC?^>"?A@D<!E
F0G"I.E\T=?#V ?^@DIaG�@DU OJ;=iA?dLMG"BCB�
�G"[=LM]0P ?5
 G�@CBD? <!;
U [=L E\<!T=G�VH;=?kE�
�G�@���BA�

� T�[=BA8�]N<3� ?A@C<!;=X0i TQO";=;=?^L�i^G�;=]=< E\<MG";=BdiAG�[=L!] BD?A@C<!G�[=BDL!Fj]=?AX"@\O"]=?WE\T=? E\TN@CG�[=X"T=V=[NE O"i T=<M?k>�?^] P�F

<M;NiA@C?AO"BC<!;=X E\T=?m]=[=@\OSE\<MG"; G"IKE\T=?mOl>�?A@CO"X�?miAG�;ZE\?^;ZE\<MG";�R
@D?ABCG"LM[NEC<MG�;0i^FfiAL!? O";N]hPZF0<M;=i^@C?lOJBC<M;NXgE\TN?

�"�



;�[=U P7?A@�G"Ic[=;=BD[=iAi^?ABCB
Ia[=LcEC@\O";NBCUW<MBCBD<MG�;NB*G�;_E\T=?d]QOJE\O i TQO";=;=?^L2�

� �




���� � � � � �

� � � � �	� 
 � � 
 � � � ��� � � � � � �

�
; ECT=<MB i TQO"VNEC?A@A8 
�?)B
E\[=]�FgECT=?�V7?A@
IaG�@CUgO";=i^?�i TQO"@CO"i^EC?A@D<MBDEC<Mi^B�G"I!&�')( *$' <!;g>JO"@C<!G�[=B�;=?^E�
 G�@��
E\G"V G�L!G�X�<!?AB >f<`O BD<MU [=LMOJE\<!G�;=B^�%� TN? BC<!U [=L`OSE\<MG";=B 
�?^@C? ]=G";=? G�; OgUgGf]=<!b=?A] >"?A@DBC<MG"; G"I�E\TN? 
�� �
;=?kE�
�G�@�� BC<MU [=L`OJECG�@ Ia@DG�U 9)5N	��J�
5�� �"� 1*��� � �� �%O";=] ?lO"i T ]QOJE O V7G�<M;ZEW<MB O"; Ol>�?A@CO"X�?0G"Im �

@C[N;=BA� � TN?HV=TZF�BD<MiAO"L�LMO F"?A@m[=BC?^] <!BmECT=? ]=<!@C?AikEDR BC?Ae�[=?^;=iA?HBDV=@C?AO"] BCV7?AikE\@D[=U � 4d5=5=5��#O";=] E\TN?

VQO"@CO"UW?^E\?^@CB IaG�@ 4d5N5=5 8�O"B ]=?kbQ;=?^] <M; � � � 8�O"@D?HX�<!>"?A; <M; �cO"P=L!? ���  �� � T=?_E\GJE O"L*PN<!E @COJE\?H<!B

BC?kE�E\G_ � m/ P=V=B^8 
�T=<Mi T_<MB*ECT=?A;0]=< >�<!]=?A]_P7?^E�
 ?A?^;hE\T=?)E�
 GWi TQO";=;=?^LMB5&�')( *$' @D?Ae�[=<!@C?AB^��� T=?

V=TZFfBC<!ilO"L�T=?AO"]=?^@�BD<��A?^B�
�?^@C?#BCilOJLM?A] O"V=VN@CG�V=@D<`OJEC?AL F BDG O"B*ECG OJiAiAG"[=;ZE%IaG"@*E\T=?  ��Z� R��YB*G >"?A@CTN?lO"]
<M;NiA[=@D@C?A] PZF E\@\OJ;=BCUW<!EDE\<M;NXgE\TN? V=TZF�BD<MiAO"L�T=?AO"]=?A@DBdOJE)ECT=? PQO"BD? @\OJEC? G"I% W/ P=VNBA�#� T=? ilO"@D@C<!?A@
R

BC?^;=BC?WUW?Ai TQO";N<MBCU 
*OJB#UWGf]=<!bQ?^] E\G_<M;NiALM[N]=? OHG�;=? BCL!G"Ed]=[=@COJE\<!G�; O"B)ECT=? <M;ZE\?^@D>JO"L�;=?^?A]=?^]jECG

]=?kE\?A@DUg<!;=? 
�T=?^ECT=?A@#G�@d;=G"EdECT=?gi T=O";=;=?^L <!B�<M]=L!?"� �cG U O2-N<!Ug<3�A? ECT=? i TQO";=;N?AL�[NE\<!LM<��AOJE\<!G�;Y8nO"LML
4QG�
�B)OJ]=G�VNE�O"; OJX�X�@C?^BCBD<!>�?mBC?^;=]=<M;NX @\OSE\?#BC[=i T ECTQOJE�?lO"i T OJL3
�O FfB%TQO"B�PQO"i���LMG�X"X�?A] VQO"i��"?kE\B�ECG
P7?mBD?A;ZEl� (�LMLnECT=?m;N?^E�
 G�@���B)BD<MU [=LMOJE\?^]0O"@C?,0 ��()��B^8 < � ?J�!8Q?k>�?^@DF ;=G�]N?m<!B 
�< E\T=<!;HE\@\OJ;=BCUW<MBDBC<MG";
@\OJ;=X�?#G"I�?^>"?A@
FhG"ECT=?A@%;=Gf]=? <!;0ECT=? ;N?^E�
 G�@��:�%� T=?mEC@\O��Wi#BCG�[=@DiA?^B�O"@C?#i T=G�BD?A; ECG P7?mi^G�;=BDE\O";ZE

��� � ��� ��� � 4d5=5=5 BDV ?^iA<!b=ilOJEC<MG�;=B
5�L!G"E\� <!Ug? �"���YB
5���-�5  ���YB
4)��-�5 �"���YB
��� � ��� oN 
��� ��� �  �Z�"o

o��



� "�� � � ��� ��� 	 � ������� � % � ��� � ����� � � � ��"$	 �.��� � �����

��� � ��� � ��� � � -=OJUgV=L!?�G"I.E\T=?�E\TN@C?A?d]=< �n?^@C?^;�E%BDiA?A;=O"@C<!G�B�BC<MU [=L`OJEC?A]Y�

P=< E�@\OJEC?��2	*1*, �*BCG�[=@DiA?^BA�

� T=@D?A?�]=< �n?^@C?A;ZE*E
FfV7?AB G"I ;N?^E�
 G�@�� ECG�V7G�LMG�X"<M?AB�
 ?A@D?#BD<MU [NL`OJEC?A]Y�c� T=?)bQ@CB
E*E
FfV ?�<!B ECT=?)]=<!B �DG�<!;�E
4QG�
 BDiA?A;=O"@C<!G=8/
�TN?A@C?g?lO"i T ;=Gf]=?g<!Bd?A<!ECT=?A@�ECT=?gBD?A;=]N?A@ G"@dECT=?W@C?Ai^?A< >�?A@m<M;j?.-NO"ikE\L!F G�;=?"4QG�
d�
� T=? BC?^iAG�;N]jE
FfV7?W<!B�E\TN? O"iAi^?ABCB#V7G�<M;ZE��a()� � 4QG�
�BDiA?A;=O"@C<!G=8 
�T=?A@D? G�;=? ;=Gf]=? <MB)ECT=? @C?^iA?^<!>�?^@
IaG�@ OJLML ECT=? 4QG�
�B�
�<!ECT=<M; ECT=?�;=?^E�
 G�@��7� -K<!;QO"LML F�8�E\T=?�@CO";=]=G"U 4QG�
 BCiA?^;QO"@D<MG <MB OJLMBCG BD<MU [NL`OJEC?A]Y�

'�?^@C?J8n?lOJi T ;=G�]N? <MB�E\T=? BCG�[=@DiA? IaG"@�? -=OJi^E\L FhG";=? 4QG�
 O";=]h<!E\B%]=?^BDE\<!;QOJEC<MG�; ;=G�]N? <MB%@\O";N]=G�UWL!F

BC?^LM?^i^E\?^]0Ia@DG�U E\T=?�@D?ABDE�GJI.ECT=?�;=Gf]=?AB 
�< E\T=<!; E\T=?�;N?^E�
 G�@��:��� T=?)E\T=@D?A?�]=< �n?^@C?^;�E�BDiA?^;QO"@C<!G�B�O"@D?
<ML!LM[=B
E\@COJE\?^]H<M;_-K<!X�[=@C?��f�! �IaG�@�O IaG�[=@�R
;=Gf]=?�;=?kE�
�G"@��:�

� T=? BC<MU [=L`OJEC<MG�;�@D?ABD[=L!ECB.IaG�@ E\TN? ]=<!B �DG�<!;ZE/4=G2
�BKO"@C?�X�< >�?A;m<M;m-K<MX"[=@C? ��� ���c-:G"@cOJLML�E\TN? X�@CO"V=T=B^8"E\TN?
-�R�O -�<!B*@C?^V=@C?^BC?A;ZECB%ECT=?�PQO";=] 
�<M]NECT ��O"LML!G�iAOJE\?^]gE\G ECT=?�iAG";�EC@CG�Lni TQO";=;=?^L28=<!;0/ P=V=B^8�
�T=<ML!?�ECT=?)FZR
O -�<MB�@D?AV=@D?ABC?^;ZE\B�ECT=?�OJX�X�@C?^XZOJEC?�ECT=@CG"[=X�T=V=[�E*O"i TN<M?^>"?A]Y8�<M; 	�P=V=BA�K� T=? �J?^FW<MB�X�< >�?A;gP ?^LMG�
 ?AO"i T

X�@CO"V=TY8�
�T=?^@C? � �$4QG�
�B��a]=[QO"L � � @C?kIa?A@CB�E\G ECT=?dBC<MU [=L`OJECG�;HG"I &�')( *$' IaG"@�O E�
 GJR 4=G2
 ;=?^E�
 G�@��
O";=] � � 4QG�
�B �m@C?kIa?A@CB�E\G�ECT=?�BD<MU [NL`OJEC<MG�; GJIn������� ���Z���  � IaG�@�O�E�
�GSR 4QG�
�;=?kE�
�G"@��:��-QG�@�O#X"<!>�?^;
VQO"i��J?^E�BC<��^?"8Q?AO"i T bQX"[=@C?#BCT=G�
�B%E\T=?dV7?A@DIaG"@CUgO";=iA?dG"IKP GJE\T &�')(+*$'&O";=]0�����������Z���  � #4d	*-

IaG�@�>JO"@
Ff<M;=X ;�[=U P ?^@)G"I 4QG�
�BA�#� E�ilOJ;jP7? BD?A?A; ECTQOJEl8YO"iA@DG�BCBdO"L!LcV=O"i��"?kEmBD<��^?ABdO";=] ;�[=U P ?^@)G"I
4QG�
�BA8QECT=?�E\T=@DG�[=X�T=VN[NE�IaG�@ &�')( *$' <!;=iA@D?lO"BD?AB�[=;ZE\<!L O U O -�<!U [=U O";=]_E\T=?^; ]=?^iA@D?lO"BD?AB 
�TN?A;
E\TN?)PQO";=] 
�<M]NECTHO"BCBD<MX�;N?A] ECG E\T=?�iAG�;ZE\@DG�L7i TQO";=;=?^LY<MB <M;=i^@C?AO"BC?^]Y���
;ZE\[=< E\<!>"?AL F�8�E\T=?)]=OJE O i T=O";=;=?^L

� � ��� ���
��� %�"$	 ���!� �.��� � � � ����� �)� # ���,����# �+�)��
��
�-��� ����� �)���(%�� ���)"$���,/

oN 



1000

1200

1400

1600

1800

2000

2200

2400

2600

2800

1 2 3 4 5 6

T
hr

ou
gh

pu
t (

K
bp

s)

Control Bandwidth (Mbps)

2 flows(dual)
4 flows(dual)
8 flows(dual)

16 flows(dual)
32 flows(dual)

64 flows(dual)
128 flows(dual)

2 flows
4 flows
8 flows

16 flows
32 flows
64 flows

128 flows

� " ����� � % � �����

2000

2500

3000

3500

4000

4500

1 2 3 4 5 6

T
hr

ou
gh

pu
t (

K
bp

s)

Control Bandwidth (Mbps)

2 flows(dual)
4 flows(dual)
8 flows(dual)

16 flows(dual)
32 flows(dual)

64 flows(dual)
128 flows(dual)

2 flows
4 flows
8 flows

16 flows
32 flows
64 flows

128 flows

� %�������� % � �)�
�

2500

3000

3500

4000

4500

5000

5500

1 2 3 4 5 6

T
hr

ou
gh

pu
t (

K
bp

s)

Control Bandwidth (Mbps)

2 flows(dual)
4 flows(dual)
8 flows(dual)

16 flows(dual)
32 flows(dual)

64 flows(dual)
128 flows(dual)

2 flows
4 flows
8 flows

16 flows
32 flows
64 flows

128 flows

� � ����� � % � �)�
�

3000

3500

4000

4500

5000

5500

6000

6500

1 2 3 4 5 6

T
hr

ou
gh

pu
t (

K
bp

s)

Control Bandwidth (Mbps)

2 flows(dual)
4 flows(dual)
8 flows(dual)

16 flows(dual)
32 flows(dual)

64 flows(dual)
128 flows(dual)

2 flows
4 flows
8 flows

16 flows
32 flows
64 flows

128 flows

� � � �
����� % �,�)�
�

��� ����� � ��� � (�X"X�@C?^XZOJE\? ECT=@CG�[NX�T=V=[NE >"?A@CBD[=B i^G�;ZE\@CG"LWP=O";=]�
�<!]NE\T IaG�@ ]=<MB��DG�<M;ZE 4QG�
�B <M;&O
0 ��()�#�

[NEC<MLM<3�lOJEC<MG�;n8:O";=] T=?^;=iA? ECT=@CG"[=X�T=V=[�El8Y<!B�UgO -�<MUW<��A?^]�
�T=?^; E\T=? iAG�;ZE\?^;ZE\<MG";�R
@D?ABCG"LM[NEC<MG�;hIaG"@�E\TN?
;=? -�E VQO"i��J?^E i^G�UWV=LM?kE\?ABd? -=OJi^E\L F OJEdE\T=?W?A;=] G"I*ECT=?gi^[=@C@D?A;ZE ]=OJE OHE\@CO";=BCUW<MBDBC<!G�; i^FfiAL!?"�H� T=<!B

?A;NBC[=@D?AB E\T=OJE ECT=? <M]NLM? E\<MUW?WP ?kE�
�?^?A; ]QOJE O0E\@\OJ;=BCUW<MBDBC<MG";=Bm<!B UW<M;=<!Ug<3�A?^]Y�_� T=<MB VN@C<M;NiA<MVNLM? G"I
PQO"LMO";=i^<M;=X#E\T=?)B
E O"X"?AB*<!B1
�<M]N?AL!FW@D?AiAG"X�;=<��^?A]HOJB�E\T=?�PQO"BC<!B�G"I G"PNE O"<!;=<M;NX O V7?A@
IaG�@CUgO";=i^?�XZO"<!; <!;
V=<!V ?^LM<M;N?A]_BDFfBDEC?AUWB � ��� � �*� I�ECT=?mi^G�;ZE\?^;�EC<MG�;fR
@C?^BCG�L![NE\<!G�;0i^FfiAL!?m<!B%BD<MX�;N<!bQiAO";ZE\L!F LMG�;=X"?A@ E\TQOJ; E\TN?

]QOJE\O EC@\O";NBCUW<MBCBD<MG�;0i^Ffi^LM?"8:< E�BD<MX�;N<!bQ?^B�ECTQOJE%E\T=?#PQO";N]�
�<M]NECT O"L!LMGfilOJEC?A] ECGWECT=? i^G�;ZE\@CG"L.i T=O";=;=?^L
<MB <M;=BD[ �WiA<!?A;ZE%O";=]Y8NO"B O @D?ABC[NL!El8fE\T=?�iAG�;ZE\?^;ZE\<MG";�R
@D?ABCG"LM[NEC<MG�; ikFfiALM?�<MB�BD<MX�;N<!bQiAO";ZE\L!FWL!G�;=X�?^@ E\T=O";

E\TN? ]QOJE O EC@\O";=BDUg<!BCBD<MG�; ikF�i^LM?J� � T=? ]QOJE\O i TQO";=;=?^L�[NE\<!LM<3�lOJEC<MG�; <MB�O � ?AikE\?^] PZF ECT=? LMG�;NX�?A@)<!]=LM?

oZ�



V7?A@C<!G�]NB P ?kE�
�?^?A; ]QOJE OhEC@\O";NBCUW<MBCBD<MG�;NB O";=] ECT=? E\T=@DG�[=X�TNV=[NEWO"L!BCG BD[��n?^@CBWO"B O @D?ABC[NL!E G"I%E\TN?
P7G"ECECLM?A;N?Ai�� G�; E\TN?%i^G�;ZE\@DG�L=i TQO";N;=?AL ���
;WECT=<MB�iAO"BC?J8f<!;=iA@D?lO"BD<M;=X�ECT=?�iAG�;ZE\@DG�LQi TQO";N;=?AL:PQO";N]�
�<M]NECT
?lOJBC?AB�E\TN?%P7G"EDE\LM?^;=?Ai�� G�; E\T=?�iAG";�EC@CG�LQi T=O";=;=?^L OJ;=] <M;=i^@C?lOJBC?AB�E\TN?%B
FfBDE\?^U�E\T=@DG�[=X�TNV=[NEl��$�; E\TN?

G"ECT=?A@�TQOJ;=]Y8�<!I:E\TN?%]=OJE O)E\@CO";=BDUg<!BCBC<!G�; ikF�i^LM?�<MB�BD<MX�;N<!bQiAO";ZE\L!FmLMG";=X�?A@cE\TQO"; E\TN? iAG�;ZE\?^;ZE\<MG";g@D?ABCGSR

LM[�E\<MG"; i^FfiAL!?"8f<!E�<MUWV=LM<!?AB.E\TQOJE�ECT=?�P=O";=]�
�<!]NE\TW]=<!>f<!BC<MG";W<!B�O"XZO"<!;WBD[=P7G�VNE\<!U OJL28�iAO"[=BC<!;=XdE\T=?�]QOJE\O
E\G)E\O��"?%O�>"?A@DF LMG�;=X�E\<MUW? ECG�E\@\OJ;=BCUW<!EA�c�
; BC[Ni TgiAO"BC?^BA8 
�T=<ML!? ECT=? [NE\<!LM<3�lOJEC<MG�;#G"I7E\T=? ]QOSE O)i TQO";fR
;=?^L�<MB UgO -�<MUW<��A?^]Y8�ECT=?#O"i T=<!?^>JO"P=L!?)E\T=@DG�[=X�T=VN[NE%<MB LM<!Ug< E\?^] PZFHE\T=?dBDU O"L!LnPQOJ;=]�
�<M]�E\T O"BCBD<MX�;=?^]
E\GdE\TN?�]QOSE Odi TQO";=;=?^L2��4)?^iA@C?AO"BC<!;=XdE\T=?%iAG�;ZEC@CG�L:i TQO";N;=?AL7PQO";=] 
�<M]NECT <M;NiA@C?AO"BC?^B ECT=?%ECT=@CG"[=X�T=V=[�E
BC<!;=iA?#E\T=?mP GJECE\L!?A;=?^i��_G�;hE\TN? ]QOJE\Ogi TQOJ;=;=?ALc<MB%@C?^]=[=iA?^]Y��� T�[=B^8 ECT=? V7?lO��HECT=@CG�[NX�T=V=[NE�G�i^iA[=@DB
OJE#E\T=?WPQO";N]�
�<M]NECT ]=< >�<!BC<!G�; E\TQOJE O"V=VN@CG -�<MUgOJE\?^L!F PQOJL`O";=i^?ABdE\T=?giAG�;ZEC?A;ZE\<!G�; @D?ABCG"LM[NEC<MG�;ji^FfiAL!?


�<!ECTHE\T=?d]QOJE\O E\@\OJ;=BCUW<MBDBC<MG";0ikFfiALM?J�

(�B%E\T=? VQO"i��"?kE�BC<3�A?m<M;=i^@C?lOJBC?AB^8nE\TN? G�VNEC<MU [NU PQO";=]�
�<!]NE\Th]=<!>f<MBD<MG�; G�i^iA[=@DB)OJE�BCUgO"LML!?A@�iAG";�EC@CG�L
i TQO";N;=?AL.PQO";=] 
�<M]NECT=BA8:@C?^XZO"@D]=LM?^BCB�G"IKECT=?d;�[=U P7?A@%G"I 4QG�
�B%V=@C?^BC?^;�E�<M;HE\TN?m;=?kE�
�G"@��:� -QG�@ ]QOJE\O
VQO"i��J?^ECB�G"I����"� P�F�EC?ABA8:E\TN?mG�V�E\<MU [=U i^G�;ZE\@CG"L.i T=O";=;=?^L.PN<!E%@\OJEC?dG�i^iA[=@DB�<!;0ECT=?d@\O";=X"?mG"I������ ECG
oN��� / P=VNB � <2� ?"� 8�O"V=V=@DG�-�<!U OJEC?AL Fg�"o�� E\G o�� ��G"I�E\T=?�E\G"E\O"L PN<!E*@COJE\? �k��-QG�@ VQO"i��J?^E�BC<3�A?^B*G"I� ���"�
PZF�E\?AB^8�ECT=<MB�@CO";=X�?�BCTN<!I E\B�L!?^I E�E\G#�N���)E\G  ����m/ PNV=B �a<2� ?"� 8 � �&ECGW � � G"I7E\T=?�E\GJE O"L=PN<!E�@\OSE\?�� ��� T=<!B
BCTN<!I E�<MB�]N[=? E\G�E\T=? I O"ikE�E\TQOSE�O"B�E\T=?�VQO"i��J?^E BC<3�A? <M;NiA@C?AO"BC?^BA8�E\T=?�VQOJi��"?^E�E\@CO";=BDUg<!BCBC<!G�; E\<!Ug?*O"LMBDG
<M;NiA@C?AO"BC?^BA�%(�B%BC[=i Tn8YUgG"@C?dPQO";=] 
�<M]NECT ilO"; P ? O"LML!G�iAOJE\?^]HE\GgECT=?#]QOJE OWi TQO";=;N?ALcECG @D?A]=[=i^? E\TN?
O"P=BDG�LM[�E\?)>JO"LM[N?)G"I E\T=?d]QOSE O E\@CO";=BDUg<!BCBC<!G�;Hi^Ffi^LM?"��0+< E\THLMG";=X�?A@�]QOJE O EC@\O";=BDUg<!BCBD<MG�; ikFfiALM?^BA8QE\TN?

]=[=@COJE\<!G�; G"IQECT=?*i^G�;ZE\?A;ZEC<MG�;�R @C?^BCG�L![NE\<!G�; i^Ffi^LM?AB�iAO"; P7?*O"L!LMG�
�?^] E\G)<!;=iA@D?lO"BD?*V=@DG�V G"@DE\<!G�;QOJEC?AL FdP�F
]=?^iA@C?AO"BC<!;=XgECT=? P=O";=]�
�<!]NE\ThO"LML!G�iAOJE\?^]_ECGWECT=? i^G�;ZE\@DG�L i TQO";=;=?^L2� � T�[=B^8 E\TN?m?^ef[N<MLM<!P=@C<![=U V7G�<!;�E

GfiAiA[N@CB%OJE�O BCUgO"LML!?A@�i^G�;ZE\@DG�L�i TQO";=;N?AL PQO";=] 
�<M]NECT=BA�

� T=?WO"X�X"@C?AX�OJE\? ECT=@CG�[NX�T=V=[NEdi^[=@D>"?AB#E\?A;N]jECG0i^G�;Z>�?^@CX�?gO"B)E\TN?Wi^G�;ZE\@DG�L�PQO";N]�
�<M]NECT <!;=iA@D?lO"BD?AB^�

� T=<!B�<!B�?.-�V ?^i^EC?A] P7?AiAO"[=BC?J8=O"B�OdL`O"@DX�?A@�Ia@CO"i^EC<MG�; G"I7E\TN?�PQOJ;=]�
�<M]�E\TW<MB�O"LML!G�iAOJE\?^] E\GdE\T=?%iAG";�EC@CG�L
i TQO";N;=?AL 8�E\T=? ]QOSE O�E\@CO";=BDUg<!BCBC<!G�; ikF�i^LM? P7?Ai^G�Ug?^B�E\T=? P7G"EDE\LM?^;=?Ai��m<M; ECT=? BDFfBDEC?AU0��-Q[=@DECT=?A@DUgG"@C?"8
O"B�E\TN?WV=O"i��"?kE BD<��A? <!;=iA@D?lO"BD?ABA8 E\TN?W]N[=@\OJEC<MG�; G"I�E\TN?W]=OJE OHE\@CO";=BCUW<MBDBC<!G�; i^FfiAL!?WO"LMBDG0<!;=iA@D?lO"BD?AB^8


�T=<!i T ilOJ[=BC?^B#ECT=?gP7G"EDE\LM?^;=?Ai�� G";jECT=?g]=OJE OHi TQO";N;=?AL�E\G0P ?^iAG�UW? UgG"@C? V=@CG";=G�[=;=i^?A]Y�g� T=<MBd<!B

o�o



?^>f<!]=?A;ZE)Ia@DG�U E\T=? 
*OlF0E\T=?mX�@\OJV=T=B�<!; -K<!X�[=@D?AB ���6��� O ��R �f�6���a] �%P7?AX"<M; ECG i^G�;Z>�?A@DX�? OJE�BCUgO"LML!?A@
iAG";�EC@CG�L�i T=O";=;=?^L.P=O";=]�
�<!]NE\T_>JO"LM[=?^B*IaG�@ L`OJ@CX�?^@ VQO"i��"?kE�BD<��^?ABA�

-QG�@ O b�-�?A] V=O"i��"?kE BC<3�A?J8*O"B E\T=?_;�[=U P7?A@WG"I 4QG�
�B <!; ECT=?0;=?^E�
 G�@�� <!;=iA@D?lO"BD?AB^8�E\T=?0G�VNEC<MUgO"L
PQO";N]�
�<M]NECT�]=<!>f<!BC<MG"; GfiAiA[N@CBHOJE L`O"@DX�?A@giAG�;ZEC@CG�L�PQO";=]�
�<!]NE\T >JO"L![=?AB^� -QG�@ ? -NO"UgVNLM?"8 X"<!>�?^;+O

VQO"i��J?^EgBC<3�A?HG"I �� � PZF�E\?AB^8 ECT=?_V ?AO�� E\TN@CG�[=X"T=V=[NE IaG�@ � ECG o���4QG�
�BgGfiAi^[=@CBWO"@DG�[=;=] O iAG�;fR

E\@DG�L�i T=O";=;=?^L%P=O";=]�
�<!]NE\T G"I# ���� / P=V=B^81
�T=<!LM? ECT=?HV7?lO��jE\T=@DG�[=X�T=VN[NE IaG�@ � � O";N]  �"� 4QG�
�B
GfiAiA[N@CBWOJEgO iAG�;ZE\@DG�L PQO";N]�
�<M]NECT GJI������ / P=V=B^� � TN<MB <MB P7?AiAO"[=BC?_E\TN?0;�[=U P ?^@WGJI)iAG"LMLM<!BC<!G�;=B

G�; ECT=? iAG�;ZEC@CG�Lci TQO";=;=?^L�<M;=i^@C?AO"BC?^B 
�<!E\T ECT=? ;�[=U P7?A@)GJI 4=G2
�BdOJ;=]Y8 O"B�O @D?ABD[=L!EA8nE\T=? Ol>"?A@\OJX�?
iAG";�EC?A;ZE\<!G�;�R @C?ABDG�LM[�E\<MG"; ]=[=@COJE\<!G�; <!;=iA@D?lO"BD?AB^��	�G";=BC?^ef[N?A;ZE\L F�8=E\TN?�iAG";�EC@CG�L PQO";=] 
�<M]NECT TQO"B�ECG P7?
<M;NiA@C?AO"BC?^] <M; G�@D]=?A@)ECG UgO"<M;ZE OJ<M; ECT=? PQO"LMO";=i^? P7?^E�
 ?A?A;jE\T=? iAG�;ZE\?^;ZE\<MG";�R
@D?ABCG"LM[NEC<MG�; ikFfiALM? OJ;=]

E\TN?#]=OJE O E\@CO";=BDUg<!BCBC<!G�;Hi^Ffi^LM?"�

� T=?#E�
�GJR 4QG�
 BCi^?A;QO"@D<MGg<MB�O";h? -Ni^?AVNEC<MG�; E\G E\T=? O"P G >"?mE\@D?A;=]hO"B�< E\B�V7?lO��HE\TN@CG�[=X"T=V=[NE�G�i^iA[=@DB
OJE O L`OJ@CX�?^@mPQOJ;=]�
�<M]�E\T ]=< >f<MBC<!G�; E\TQO"; IaG�@#ECT=?gIaG"[=@
R 4QG�
 BCiA?^;QO"@D<MG=� -QG�@#E�
 G 4QG�
�BA8�ECT=?A@D? <!B
[=BD[QO"LML FjG�;=L!F G�;=? 4QG�
 G"; E\T=?Hi^G�;ZE\@CG"L�i TQO";N;=?AL �j(�B O @C?^BC[=L El8�ECT=? ?.-�V7?AikE\?A] <M]NLM? V7?A@D<MGf] <!B

 ��0BCLMGJE\BA� � (�B#ECT=? ;�[=U P ?^@ G"I 4=G2
�Bm<M;=i^@C?AO"BC?^BA8KECT=? V=@DG�PQO"PN<MLM< E
FhECTQOJE OJE L!?lO"B
E G";=? 4QG�
 TQOJB

O BDU O"L!LM?^@%P=O"i��"G�� >JO"LM[=?#<M;NiA@C?AO"BC?^B�O";=] E\T�[=B�ECT=? ?.-�V7?AikE\?A] <!]=LM?#V ?^@C<!G�]0<MB�O"LMBDG BCUgO"L!LM?A@^��� T=?

@C?^]=[=ikE\<MG";0<!; E\T=?d<!]=LM?)G >"?A@CTN?lO"]0@C?^]=[=iA?^B%ECT=?diAG�;ZEC?A;ZE\<!G�;�R
@D?ABDG�LM[NEC<MG�;HikFfiALM?J8:O";=]_iAG";=BC?^ef[N?A;ZE\L F

E\TN? G�VNEC<MUgO"LcP=O";=]�
�<!]NE\T ]=< >f<MBC<!G�;hGfiAi^[=@CBdOSE�O BCUgO"L!LM?A@%iAG";�EC@CG�Lci TQO";=;N?AL�PQO";N]�
�<M]NECTY�#1�[NEdOJB
E\TN? ;f[NU P ?^@�G"I 4QG�
�B�<M;=i^@C?lOJBC?AB^8�E\T=? LMO"@CX"?A@�;�[=U P7?A@�GJI i^G�LML!<MBD<MG�;=B.@C?^BC[=L E\B�<!; LMG�;NX�?A@�i^G�;ZE\?^;�EC<MG�;fR
@C?^BCG�L![NE\<!G�;Hi^Ffi^LM?AB�O";=]_E\T�[=B�iAO"[=BC?^B%ECT=?dG�VNEC<MUgO"LnPQOJ;=]�
�<M]�E\T0]=<!>f<MBD<MG�; ECG BCT=< I E�@C<MX"T�EA�

-K<!X�[=@C? ���6� OJLMBCGHi^G�UWVQO"@C?^B)E\T=? V7?A@
IaG�@CUgO";=i^? G"I�&�')( *$' 
�< E\T ECTQOJEdG"I�������� ���Z���  � 4d	*-��

�
; X�?^;=?A@CO"L28 &�')( *$' V7?A@DIaG"@CUWB�P7?^EDE\?A@�E\TQO";h������� ���Z���  � 4d	*- BC<!;=iA?"&�')( *$' U OJB���B�E\TN?
G >�?^@CT=?AO"]H<M;ZE\@DG�]N[=iA?^] PZF E\T=?�iAG�;ZE\?^;ZE\<MG"; @C?^BCG�L![NE\<!G�;Y8ZVQO"@
E\<!iA[=LMO"@CL F E\T=?%<M]NLM?�]=[=@COJE\<!G�;WECTQOJE <MB O

@C?^BC[=L E G"I�ECT=?)@\OJ;=]=G�U PQO"i��JG�� V=@DG�i^?A]=[N@C?"8 
�<!E\TgE\T=?)G";=X�G�<!;=X ]QOJE\OmE\@CO";=BDUg<!BCBC<!G�;Y�K1�[NEl8=O"B�E\TN?
iAG";�EC@CG�L�PQO";=] 
�<M]NECTW<!;=iA@D?lO"BD?AB^8�E\T=? V7?A@
IaG�@CUgO";=i^?�G"I 4d	 / (%	 ?^>"?A;ZE\[QOJLML!F P ?^iAG�UW?AB!
 G�@DBC?*E\T=O";

� � ��� �!� � �)���(� � �'�
�����
��%�",������� � "�# ��� �!� �����)��� � � 	�� � ��� ����	 ���
	,�)� �,	 �!� 	��.��� �$
 ���(��# �$� ��/

o �



������� ���Z���  � P7?AiAO"[=BC? ECT=? BDFfBDEC?AU ECT=@CG"[=X�T=V=[�Ed<MB�@C?^BDEC@C<MikE\?^]jPZF E\T=? BDU O"L!LKPQOJ;=]�
�<M]�E\TjO"LML!GJR

ilOSE\?A]WE\G#E\T=?%]QOJE\O#i TQOJ;=;=?AL ��� T=<MB�<MB�BD?A?A;gIa@CG�U ECT=?�X"@\O"V=TNB 
�T=?^@C?%E\T=?5&�')( *$' V7?A@
IaG�@CUgO";=i^?

iA[N@D>�?^Bm]N@CG�V P7?ALMG�
&E\T=G"BC? G"I�������� ���Z���  � ��#� T=<MB�V7?A@
IaG�@CUgO";=i^? ]=?^X�@\O"]=OJE\<!G�; P ?^iAG�UW?ABdUWG�@C?

V=@DG�;=G�[=;NiA?A] OJBcE\TN?�VQO"i��J?^E�BD<��^?�<M;NiA@C?AO"BC?^BA��-Q@DG�U -K<MX"[=@C?^B ��� ��� O �.OJ;=] ��� ��� P �k8"< E.<MBK?k>f<M]=?^;�EcE\TQOSE
E\TN? V7?A@DIaG"@CUgO";=iA?dG"I1&�')(+*$'&<MB�O"L3
�OlFfB�P7?^EDE\?A@%E\TQOJ;h������� �"�Z���  � �8:@C?^XZO"@C]NLM?ABDB�GJI�E\T=?m;�[=U R

P7?A@�G"I 4QG�
�BA� (�B�ECT=? VQO"i��"?kE#BC<��^? <M;=i^@C?lOJBC?AB^8�E\T=? V7?A@DIaG"@CUgO";=iA? GJI &�')( *$' P ?^iAG�UW?AB5
 G�@CBD?
E\T=O"; ������� ���Z�f�! � �OJE�VN@CG�X�@D?ABDBC<!>"?AL F L!G2
 ?A@ciAG�;ZEC@CG�L�PQO";=]�
�<!]NE\TNB � -K<!X�[=@D?AB �f�6���ai�� R ��� ��� ] ���k�.� T=<!B
? � ?AikE <!BdUgG�@D? G�PZ>�<!G�[=BdIaG�@#O0BDU OJLMLM?^@�;�[=U P7?A@#G"I 4QG�
�B^�H-QG�@d?.-NO"UWV=LM?J8 ECT=?WV ?^@DIaG�@DU O";NiA? G"I
&�')( *$' <!; Oj;=?kE�
�G"@�� 
�<!ECT IaG�[N@"4=G2
�BW]=?^X�@\O"]N?AB P7?AL!G�
 E\T=OJEWG"I�������� ���Z���  � 0O"@DG�[=;=] O

iAG";�EC@CG�LcPQO";=] 
�<M]NECT G"I ����� / P=VNBA8�X�< >�?A; O VQO"i��J?^EdBC<3�A? GJI �� �gPZF�E\?^BA� 0+T=?^; ECT=? VQOJi��"?^EdBD<��^?
<M;NiA@C?AO"BC?^B E\G  �����0PZFfEC?AB^8�P ?kF�G�;=] O0iAG�;ZEC@CG�L PQO";=]�
�<!]NE\T G"I%O"P7G�[NE��=��
h/ P=VNBA8�������� �������! " 

V7?A@DIaG"@CUWBmP7?^EDE\?A@dE\T=O"; &�')( *$'�� 1�[NE 
�T=?A; ECT=?A@D? O"@D?h �J�+4QG�
�B <!;jECT=? ;N?^E�
 G�@��:8�E\TN?gV7?A@�R
IaG�@DU O";NiA?)G"I�&�')( *$' G�;=L F ]N?AX�@CO"]=?AB P7?AL!G�
 ECTQOJE G"I.������� �������! " dOJE�O"@DG�[=;=] ��� � / P=VNB�OJ;=]
G�;=L F+
�T=?A; E\TN? VQO"i��J?^EdBC<3�A? <!B  �"��� PZF�E\?AB^� 1 [NE�ECT=<MB)]N?AX�@CO"]QOJEC<MG�; G�i^iA[=@DB)>�?A@
FhI O"@%Ia@CG�U E\TN?

G�VNEC<MUgO"L PQO";=] 
�<M]NECTj]N<!>f<MBD<MG�;Y��� Tf[NBA8 G >�?A@CO"LML 8/&�')( *$'�V7?A@DIaG"@CUWB�BC<!X�;=< bQilO";ZECL!F0P ?kECEC?A@)E\T=O";

�����������Z���  � )IaG�@ ]=<!B �DG�<!;ZE�4QG�
�BA�

-K<!X�[=@C? ��� odBCTNG2
�B�E\TN?%@D?ABD[=L!ECB�GJInBD<MU [=LMOJE\<!;=X�ECT=?�()� 4=G2
 BCi^?A;QO"@D<MG#<M;WO 0 ��()� IaG�@�O�@\O";NX�? G"I

4QG�
�B�O";=]0VQO"i��"?kE�BD<��^?ABA��� T=?dX�?^;=?A@CO"L�V ?^@DIaG�@DU OJ;=iA?di TQO"@CO"i^EC?A@D<MBDEC<Mi^B�IaG"@ &�')(+*$'&O"@D?�BC<MUW<MLMO"@

E\GmE\TQOJE�G"IYECT=?)]=<!B �DG�<!;�E 4QG�
�BA��� T=?�E\T=@DG�[=X�T=VN[NE*V7?lO���B OSE O i^?A@DE\O"<M; PQO";=]�
�<!]NE\T ]=<!>f<MBD<MG�; O";=]Y8
O"B%E\T=? V=O"i��"?kE�BC<3�A? <!;=iA@D?lO"BD?ABA8 E\T=<!B�G�V�E\<MU [=U PQO";=] 
�<M]NECT ]=<!>f<MBD<MG�;0GfiAiA[N@CB�OJE�BCUgO"LML!?A@�iAG";�EC@CG�L
i TQO";N;=?AL�PQO";=] 
�<M]NECT=BA�H,�?AX�O"@C]=L!?ABDB#GJI�E\TN?g;�[=U P7?A@#G"I14QG�
�BmV=@D?ABD?A;ZE <M; ECT=?gB
FfBDE\?^U 8.E\T=?gO"XJR
X�@D?AXZOJEC?�E\TN@CG�[=X"T=V=[NE*ECT=?)B
F�B
E\?^U O"i T=<!?^>�?^B%O"LMBDG E\?^;=]=B*E\G iAG�;Z>�?^@CX�?#O"B E\T=?�i^G�;ZE\@CG"LnPQO";N]�
�<M]NECT
<M;NiA@C?AO"BC?^BA��0+T=<!LM?�ECT=?dX�?A;=?^@\O"L�V7?A@
IaG�@CUgO";=i^?)i TQO"@CO"i^EC?A@D<MBDEC<Mi^B%GJIKP7G"E\T_BDiA?A;=O"@C<!G�B�O"@C?)ECT=?dB\O"UW?"8

E\TN?HO"P=BDG�LM[NEC?gECT=@CG�[NX�T=V=[NE O"i T=<M?k>�?^] PZF &�')(+*$' <M; ECT=? ()� 4QG�
 BCi^?A;QO"@D<MG <!B BC<!X�;=< bQilO";ZECL!F

BCUgO"L!LM?A@�E\T=O";HE\TQOJE*G"I E\T=?)]N<MB �DG"<M;ZE 4QG�
�B%O";=]H<!B O"L 
*OlFfB 
�G"@CBC?�ECTQO";H������� ���Z���  � �4d	*- �N� T=<!B

<MB�]=[N?#ECGWECT=?mVN@C?ABD?A;=i^? G"IcE\T=?mO"iAi^?ABDB�V7G�<M;ZEl8�
�TN<Mi Th<!B E\T=?#iAG�UWUWG�;_@C?Ai^?A< >�?A@�O"i^@CG�BDB�O"L!L 4QG�
�B
<M; ECT=? ;=?^E�
 G�@��:� �d< >�?^;jECTQOJE$&�')( *$'�Ia@C?A? �A?^B OH;=Gf]=? � BdPQO"i��"G � i^G�[=;ZE\?^@d<!I <!E\B�]N?ABDEC<M;QOSE\<MG";
<MB ��;=G�
�;+ECG P ? G�; E\TN? ]QOJE\O i TQO";=;N?AL28�E\TN? iAG�;ZEC?A;ZE\<!G�;�R
@D?ABDG�LM[NEC<MG�; BDE\O"X�? <!B Ia@CG �^?A;�]=[N@C<M;NX

o �



900

1000

1100

1200

1300

1400

1500

1600

1 2 3 4 5 6

T
hr

ou
gh

pu
t (

K
bp

s)

Control Bandwidth (Mbps)

2 flows(dual)
4 flows(dual)
8 flows(dual)

16 flows(dual)
32 flows(dual)

64 flows(dual)
128 flows(dual)

2 flows
4 flows
8 flows

16 flows
32 flows
64 flows

128 flows

� " ����� � % � �����

1600

1800

2000

2200

2400

2600

2800

3000

1 2 3 4 5 6

T
hr

ou
gh

pu
t (

K
bp

s)

Control Bandwidth (Mbps)

2 flows(dual)
4 flows(dual)
8 flows(dual)

16 flows(dual)
32 flows(dual)

64 flows(dual)
128 flows(dual)

2 flows
4 flows
8 flows

16 flows
32 flows
64 flows

128 flows

� %�������� % � �)�
�

2000

2200

2400

2600

2800

3000

3200

3400

3600

3800

1 2 3 4 5 6

T
hr

ou
gh

pu
t (

K
bp

s)

Control Bandwidth (Mbps)

2 flows(dual)
4 flows(dual)
8 flows(dual)

16 flows(dual)
32 flows(dual)

64 flows(dual)
128 flows(dual)

2 flows
4 flows
8 flows

16 flows
32 flows
64 flows

128 flows

� � ����� � % � �)�
�

2400

2600

2800

3000

3200

3400

3600

3800

4000

4200

4400

1 2 3 4 5 6

T
hr

ou
gh

pu
t (

K
bp

s)

Control Bandwidth (Mbps)

2 flows(dual)
4 flows(dual)
8 flows(dual)

16 flows(dual)
32 flows(dual)

64 flows(dual)
128 flows(dual)

2 flows
4 flows
8 flows

16 flows
32 flows
64 flows

128 flows

� � � �
����� % �,�)�
�

��� ����� ����� � (�X"X�@C?^XZOJE\?�ECT=@CG"[=X�T=V=[�Ec>"?A@CBD[=BKi^G�;ZE\@DG�L�PQO";=]�
�<!]NE\TdIaG�@YECT=?�OJiAiA?^BCB�R
V7G�<M;ZE E\G�V7G�L!G�X"F
<M;0O$0 ��()�#�

?^>"?A@
F ]QOJE\O E\@CO";=BDUg<!BCBC<!G�; ikFfiALM?J� � T=<!B ? � ?AikE\<!>"?AL F BD?Ae�[=?A;ZEC<`O"L!<��A?^B E\TN? iAG";�EC?A;ZE\<!G�;�R @C?ABDG�LM[�E\<MG";
BDE\O"X�? OJ;=]hE\TN? ]QOJE\OgE\@CO";=BCUW<MBDBC<!G�;hB
E O"X�?J��	�G�;NBC?Ae�[=?^;ZE\L!F"8 G�;=L!F_G";=? i TQO";N;=?AL�<!B�<!;h[=BD? OJE�OJ;�F

<M;NBDE OJ;�EA� � T=<MBgPQO";=] 
�<M]NECT 
*O"B
E O"X"? @C?A]N[=iA?^B E\T=?hECT=@CG"[=X�T=V=[�E E\TQOSE E\TN? BDFfBDEC?AU <!B O"PNLM? ECG

O"i T=<!?^>"?"� -Q[=@
E\T=?^@CUWG�@C?J8�BC<!;=iA? ECT=?H]QOJE\O i TQO";=;N?AL*PQOJ;=]�
�<M]�E\T <MB O"L3
�OlF�B L!?ABDB E\TQO"; ECT=? ECG"E O"L

Ol>JO"<MLMO"P=LM? PQO";=] 
�<M]NECTY8�&�')( *$' 
�<!LML�;=G"E�P7?�O"P=LM?*ECGdU OJECi T E\T=? V7?A@
IaG�@CUgO";=i^? G"In������� �������! " 

4d	*- <M;HECT=?�()� BCiA?^;QO"@D<MG=��� T=? &�')( *$' E\T=@DG�[=X�TNV=[NE�<M;HECT=<MB*BDiA?^;QO"@C<!G ilO";_P7?�<MUWV=@CG >�?^]_P�F

[=BD<M;=X E�
 GHE\@\OJ;=BCi^?A<!>"?A@DBmOSE)E\T=? OJiAiA?^BCBdV7G�<M;ZEl8 
�T=<Mi T 
�<ML!LKOJLMLMG�
 V=<!V ?^LM<!;=<M;=X E\G_V=@DG�i^?A?^] 
�TN<MLM?

o��



<!E�<!B @C?^iA?A< >f<M;=X G�;HE\TN?#]=OJE O i TQO";N;=?AL �

1000

1200

1400

1600

1800

2000

2200

2400

2600

1 2 3 4 5 6

T
hr

ou
gh

pu
t (

K
bp

s)

Control Bandwidth (Mbps)

2 flows(dual)
4 flows(dual)
8 flows(dual)

16 flows(dual)
32 flows(dual)

64 flows(dual)
128 flows(dual)

2 flows
4 flows
8 flows

16 flows
32 flows
64 flows

128 flows

� " ����� � % � �����

1500

2000

2500

3000

3500

4000

4500

1 2 3 4 5 6

T
hr

ou
gh

pu
t (

K
bp

s)

Control Bandwidth (Mbps)

2 flows(dual)
4 flows(dual)
8 flows(dual)

16 flows(dual)
32 flows(dual)

64 flows(dual)
128 flows(dual)

2 flows
4 flows
8 flows

16 flows
32 flows
64 flows

128 flows

� %�������� % � �)�
�

2000

2500

3000

3500

4000

4500

5000

1 2 3 4 5 6

T
hr

ou
gh

pu
t (

K
bp

s)

Control Bandwidth (Mbps)

2 flows(dual)
4 flows(dual)
8 flows(dual)

16 flows(dual)
32 flows(dual)

64 flows(dual)
128 flows(dual)

2 flows
4 flows
8 flows

16 flows
32 flows
64 flows

128 flows

� � ����� � % � �)�
�

2500

3000

3500

4000

4500

5000

5500

6000

1 2 3 4 5 6

T
hr

ou
gh

pu
t (

K
bp

s)

Control Bandwidth (Mbps)

2 flows(dual)
4 flows(dual)
8 flows(dual)

16 flows(dual)
32 flows(dual)

64 flows(dual)
128 flows(dual)

2 flows
4 flows
8 flows

16 flows
32 flows
64 flows

128 flows

� � � �
����� % �,�)�
�

��� ����� � � � � (�X"X�@C?^XZOJE\?%E\T=@DG�[=X�TNV=[NE*>"?A@CBD[=B�iAG�;ZEC@CG�L7PQO";=] 
�<M]NECT IaG�@ ECT=?�@CO";=]=G�U E\G"V G�L!G�X"F <!;
O$0 ��()�m�

9�;NLM<��J? E\TN? ]=<MB��DG�<M;ZE 4QG�
�BmOJ;=] E\T=? (�� 4=G2
�B^8�@\O";N]=G�U�4=G2
�BdOJ@C? UWG�@C? @C?lOJLM<MB
E\<!i O"B�E\T=?kF O"i R
iAG"[=;ZE)IaG�@�ECT=? V7G�BCBD<MP=<!LM<!E
F E\TQOJE�O ;=Gf]=? iAG"[=LM] P7? P7G"E\T O BC?A;N]=?A@dO"B 
�?^LML�OJB)O @C?^iA?^<!>�?^@A�d� T=<!B
<M;ZEC?A@C]N?AV7?A;=]=?^;=iA? 
�<ML!L�O � ?Ai^E%E\TN?mOJX�X�@C?^XZOJEC?dECT=@CG"[=X�T=V=[�E�OJB%]N?lOJIa;=?^BCB�P ?^iAG�UW?AB�O";0<MUWV G�@
E O";ZE
I O"ikE\G�@^� � T=?m<MBDBC[=?dG"IK]=?lOJIa;N?ABCB 
*OJB�]=<!BCi^[=BCBD?A] <!; 5�?^i^EC<MG�; �=�����! "� � T=?m@C?^BC[=L E\B IaG�@ E\T=?#@\OJ;=]=G�U
4QG�
 BC<MU [=L`OJEC<MG�;NBgOJ@C? X�< >�?^;�<M;�-K<!X�[=@D? �����=� 0+T=<!LM? ECT=? V7?A@
IaG�@CUgO";=i^? iA[=@
>�?^B_IaG"@gE\TN? @\O";�R

]=G�U�4=G2
�B%IaG�LML!G�
 ECT=?mBCO"UW?dEC@C?^;=]=B)OJB%ECT=G�BC?#G"IcE\T=?#]=<MB��DG�<M;ZE�O";=]0()� 4=G2
�B^8 ECT=?#ECT=@CG"[=X�T=V=[�E

o 




O"i T=<!?^>"?A]HPZF &"')(+*$' IaG"@ @CO";=]=G�U 4QG�
�B L!<M?AB�
�< E\T=<!;gE\TN?)@\O";NX�?�P7G�[=;=]N?A] PZFWE\T=?�ECT=@CG"[=X�T=V=[�E
G"I*ECT=?W]=<MB��DG�<M;ZE,4QG�
�B O";=]jE\TQOSE G"I�E\T=?W()� 4QG�
�BA�0(�B#]=?^BCiA@D<MP7?A] ?AO"@CL!<M?^@A8 E\T=?W@\O";N]=G�U 4QG�
�B

 ?A@C?%V=<!i��"?A]gBC[=i TgE\TQOJE�ECT=?%?lO"i Tg;=G�]N?%<!; E\T=?�;=?kE�
�G�@�� <MB�OdBCG�[=@DiA?%G"I ?.-NO"i^ECL!F G�;N? 4=G2
 O";=]W<!ECB

]=?^BDE\<!;QOJEC<MG�; <!B�@CO";=]=G�UWL!F0BD?ALM?^i^EC?A] Ia@CG�U E\TN? @C?^U O"<!;=<M;NXg;=Gf]=?^B�<M;hECT=? ;=?kE�
�G�@��:� -QG�@)OgBCUgO"LML
;�[=U P7?A@�G"I�4QG�
�BA8YUWG�B
E)G"I�ECT=? 4QG�
�B)P7?Ai^G�UW? <M;ZEC?A@C]N?AV7?A;=]=?^;ZEl��� 
 G 4QG�
�B)<M;hO ;=?^E�
 G�@�� O"@D?
<M;N]=?AV7?A;=]N?A;ZE <!I*ECT=?A@D?HO"@D? ;=G i^G�UgUWG�; ;=G�]N?AB P7?^E�
 ?A?^; ECT=?AU ��G"E\T=?^@�
�<!BC? ECT=?^F O"@C?g<M;ZE\?^@C]=? R

V7?A;=]=?^;ZEl� 	�G�;=BC?^e�[=?A;ZE\L F�8YECT=? iAG�;ZEC?A;ZE\<!G�; @C?^BCG�L![NE\<!G�; O";=]h]QOJE O EC@\O";NBCUW<MBCBD<MG�; BDE\O"X�?AB�P7?Ai^G�UW?

T=?AO >f<!L!F BD?Ae�[=?A;ZEC<`O"L!<��A?^]Y� � T=?W;=?^E�
 G�@�� P7?Ai^G�Ug?^B�>�?A@
FjBC<MUW<MLMO"@�E\G_E\TQOJE#G"I�E\TN?W(�� 4QG�
�B OJ;=]
T=?^;=iA?#E\T=?dV7?A@DIaG"@CUgO";=iA?dG"I &�')( *$'&<!B 
 G�@DBC?mECTQO";0�������+�������! " m4d	*- IaG�@%O BCUgO"LMLY;�[=U P ?^@

G"I/4QG�
�BA�

(�B�E\T=?m;f[NU P ?^@)G"I!4=G2
�B�<!;=iA@D?lO"BD?AB^8 ��E\TN?A@C? O"@C? O L`O"@DX�?A@%;�[=U P7?A@�G"I�4QG�
�B�E\T=OJE�O"@D? <!;=]=?AV7?A;fR
]=?^;�E�G"I ?lOJi TgG"ECT=?A@^� 0+<!ECTWOdX"@C?lOSE\?A@�;�[=U P7?A@�GJIn<!;=]=?AV7?A;N]=?A;ZE 4QG�
�BA8ZE\T=?�<!UgVQOJi^E�G"I V=<!V ?^LM<M;N<M;=X
P7?AiAG"Ug?^BWUWG�@D? G�PZ>f<MG�[=B^� 0+T=?A; G�;=? 4QG�
 <MB G�; E\TN?0]=OJE O i TQO";N;=?AL 8�O"L!L�E\TN? 4QG�
�BWECTQOJEWO"@D?
]=?^V ?^;=]=?A;ZEdG�; E\T=<!B 4QG�
 
�<ML!L�Ia@C?A? �A? ECT=?A<!@�P=O"i��"G�� iAG�[N;�EC?A@DBdO";=] ;=GJE)VQO"@
E\<!iA<MV=OJE\?d<M; E\T=?miA[=@�R
@C?^;ZE @CG�[N;=]HG"I�i^G�;ZE\?A;ZEC<MG�;Y��-KL!G�
�B E\T=OJE O"@D?�<!;=]=?AV7?A;N]=?A;ZE�G"IYECT=?);=Gf]=?^B*iA[=@D@C?^;�ECL!FgG�; E\TN?�]QOJE\O
i TQO";N;=?AL�VN@CGfiA?A?^] 
�<!E\T ECT=? i^G�;ZE\?A;ZEC<MG�;�R @C?^BCG�L![NE\<!G�; G�; ECT=? iAG";�EC@CG�Lci TQO";=;N?AL2�d� T=?^@C? <MB�O T=<MX"T
LM<3�"?^LM<MTNG�Gf]hE\T=OJEl8.PZF E\T=? ?A;N] G"I E\T=?WiA[=@D@C?^;�Em]QOJE\O_EC@\O";NBCUW<MBCBD<MG�; ikF�i^LM?J8cG�;N?gG"I E\T=? <!;=]=?AV7?A;fR

]=?^;�E,4QG�
�B5
 G�[=LM] TQOl>"?"
 G�; E\T=? i^G�;ZE\?^;�EC<MG�;fR
@C?^BCG�L![NE\<!G�; G�; E\TN? iAG�;ZE\@DG�L�i TQO";N;=?AL�O";N] 
 G�[=L!]
P7?h@C?AO"]NF E\G B�
�<!ECi T E\G E\T=? ]QOJE Oji TQO";=;N?AL�ECG BDE\O"@DEWE\@CO";=BDUg< ECE\<!;=X=��� T�[=B^8�ECT=? V=@D?ABD?A;=i^? G"I

<M;N]=?AV7?A;=]N?A;ZE54QG�
�B 
�<!ECT=<M; O ;=?^E�
 G�@��hilOJ[=BC?^B)E\T=? @CO";=]=G"U 4QG�
&BCi^?A;QOJ@C<MGgE\GHP7?ATQOl>�? L!<��J?mE\TN?
]=<!B �DG�<!;�E 4QG�
 BCi^?A;QO"@D<MG=8cE\T�[=B @D?ABC[NL!E\<!;=X <!; O"; <!;=iA@D?lO"BD? <M;jE\T=? BDFfBDEC?AU ECT=@CG"[=X�T=V=[�El� � T=<!B <!B

?^>f<!]=?A;ZE Ia@CG"U ECT=?HBCT=O"@CV <!;=iA@D?lO"BD?H<M; B
F�B
E\?^U E\TN@CG�[=X"T=V=[NE Ia@DG�U OhIaG�[=@
R 4QG�
 BCiA?^;QO"@D<MGhECG O";

?A<!X�TZEDR 4QG�
 BDiA?A;=O"@C<!G=� (�B�E\TN? ;f[NU P ?^@dG"I14=G2
�Bdi^G�;ZE\<M;�[=?^B#ECG_<M;=i^@C?lOJBC?"8�ECT=? E\T=@DG�[=X�T=VN[NEdXZO"<!;
E\T=OJE�@D?ABD[=L!ECB�Ia@CG"U ECT=? VN@C?ABD?A;=i^? G"I�<!;=]=?^V ?^;=]=?A;ZE 4=G2
�B 
�<!E\TN<M;_E\T=?m;=?^E�
 G�@�� <MB%BCL!<MX�TZE\L FHG�� BC?kE
PZF O"; <M;=i^@C?AO"BC?_<M; ECT=?_;f[NU P ?^@ G"I�i^G�LML!<MBD<MG�;=B^� 4)?^BCV=< E\? E\TN<MBA8�E\TN?0VN@C?ABD?A;=i^?hG"I�<M;N]=?AV7?A;=]N?A;ZE

4QG�
�B 
�< E\T=<!;hOW;=?^E�
 G�@��0BDEC<ML!L.i^G�;ZE\@D<MP=[NEC?AB%E\G OWBC<!X�;=<!b=ilO";ZE�V ?^@DIaG�@DU O";NiA?#XZO"<M;n� (�B�BD?A?^; Ia@CG�U
�
	 � � ��	 ��� ��	���� �
"���# � �������
",� � 	��.�.��� ���)��� ������� ���(��
 ��	�# ����	�� � ���(/�����	 ����� ����� 	 � � %'��� �$
 	��.�.����� 	 �����

� "$	��.��� ����� 	���� � ��� �*� 	 ���)�
"����
� �!� ���������(	���� %'���!�$

�������
/

o��



-K<!X�[=@C? ��� �N8NE\T=?dV7?A@
IaG�@CUgO";=i^?�G"I�O ;=?kE�
�G"@�� 
�<!ECT  �"�$4QG�
�B�<MB�O"L 
*OlFfB�P ?kECE\?^@ E\TQO";HECTQOJE�
�<!ECT
E�
 GgG�@*IaG"[=@�4QG�
�BA8:@C?^XZO"@C]NLM?ABDB G"IKECT=?d]QOJE\O BD<��^?"�

� T=?*V7?A@
IaG�@CUgO";=i^?�G"I &"')(+*$' ]=?^X�@\OJ]=?AB�P7?AL!G�
 E\TQOJE�G"I:�������j���Z�f�! � I O"BDEC?A@cIaG"@K@\OJ;=]=G�U 4QG�
�B
E\T=O"; < E%]=G�?^B%IaG"@%]N<MB �DG"<M;ZE�4QG�
�BA�*� TN<MB�<MB�<M;N]=<MiAOJE\< >�?dG"IKECT=?d<MUWVQO"ikE E\T=?#<M;ZE\?^@C]=?^V ?^;=]=?^;=iA? OJ;=]
]=?AOJIa;=?ABDB�T=O >"?dG�;HE\T=?�G >�?^@\O"L!LYBDFfB
E\?AU ECT=@CG�[NX�T=V=[NEA��-QG�@ O VQO"i��J?^E�BC<��^?�G"I 
��"� PZF�E\?AB^8QE\T=?�V7?A@�R
IaG�@DU O";NiA?%G"I)& ( ' *$' IaG"@�O";g?A<!X�TZEDR 4=G2
 ;=?^E�
 G�@��WP7?AiAG"Ug?^B1
 G�@CBD?�E\T=O"; E\T=OJE�GJI�������� �������! " 

O"B*ECT=?�iAG�;ZEC@CG�LYP=O";=]�
�<!]NE\T_P7?AiAG"Ug?^B L`O"@DX�?A@�E\TQO"; � / PNV=BA���
;HiAG�;ZEC@\O"B
El8%&�')( *$' V ?^@DIaG�@DUg?^]

P7?^ECEC?A@KECTQO"; ������� �������! " *[=V E\G�O)i^G�;ZE\@DG�LNPQOJ;=]�
�<M]�E\T G"I �����)/ P=VNB�IaG�@�O"; ?^<MX�TZEDR 4QG�
 ;=?^E�
 G�@��
<M; ECT=? ]=<MB��DG�<M;ZE54QG�
�BDiA?^;QO"@C<!G � -K<MX"[=@C? �f�6���ai����k� � T=<MBd<!UgV=L!<M?^B�E\T=OJE�E\T=?WV7?A@DIaG"@CUgO";=iA? X�O"<M; <!B
UWG�@C? BD?A;=BD<!E\< >�?�E\GdE\T=?%PQO";N]�
�<M]NECTg]N<!>f<MBD<MG�; <!;WECT=?�@\O";=]NG�U 4QG�
�BDiA?A;=O"@C<!G#ECTQO";W<M; E\T=?�]=<!B �DG�<!;�E

4QG�
 BDiA?^;QO"@C<!G=�

-Q@CG�U ECT=? O"P7G >�? ]=<!BCi^[=BCBD<MG�;Y8n<!E�ilO"; P7? <M;�Ia?A@C@D?A]hECTQOJEA8 IaG�@�O @\O";N]=G�U ;=?^E�
 G�@��0E\G�V7G�L!G�X"F�8:E\TN?
P7?A;=?kb=E G"I!&�')( *$' <MB ]=?AV7?A;N]=?A;ZE�G�; ECT=?);�[=U P7?A@�G"I 4QG�
�B�O";=] ECT=?)VQOJi��"?^E�BD<��^?)]=<MB
E\@D<MP=[NEC<MG�;
O"B 
 ?AL!L�O"B*E\TN?#P=O";=]�
�<!]NE\T0O"L!LMGfilOJEC<MG�;WP ?kE�
�?^?A;0E\T=?)E�
 Ggi T=O";=;=?^LMBA��4)?^BCV=< E\?)E\TN?)I O"i^E ECTQOJE E\TN?
UgO -�<MU [=U ECT=@CG�[NX�T=V=[NE*G�i^iA[=@DB�OJE O i^?A@DE\O"<M;HP=O";=]�
�<!]NE\TH]=< >f<MBC<!G�;Y8�E\T=?�]=?Ai^@C?lOJBC?d<M; ECT=?dO"X�X"@C?kR
XZOJEC?gECT=@CG�[NX�T=V=[NEmIaG�@mOhPQO";=] 
�<M]NECT ]=<!>f<!BC<MG"; O"@DG�[=;=] E\T=?gG�VNE\<!U [=U <!Bm;=GJE >�?^@DF BC<MX";=<!bQiAO";ZEl�

� T=<!B*X�@\OJ]=[QO"L7]=?AX"@\O"]QOSE\<MG"; <MUWV=L!<M?AB�ECTQOJEl8�X�<!>"?A; ECT=?)VQO"i��J?^E%O";N] 4QG�
 ]N<MBDEC@C<!P=[NE\<!G�;=B^8�OmiA?A@
E O"<!;

PQO";N]�
�<M]NECTH]=<!>f<!BC<MG"; ilO";HP7?�i T=G�BD?A;0BC[=i THECTQOJE*ECT=?�BDFfBDEC?AU ECT=@CG"[=X�T=V=[�E%O"iA@DG�BCB�O"L!L ;�[=U P ?^@*G"I

4QG�
�Bd<MB)i^LMG�BD? E\G ECT=? V ?AO�� ECT=@CG"[=X�T=V=[�El� '%?A;=i^?"8�E\TN? <MUWV=@CG >�?^Ug?^;ZE�G"I &�')(+*$'�G >"?A@d�������

���Z�f�! � <MB UWG�@D? BC?^;=BC< E\< >�? ECG E\T=? ;�[=U P ?^@ G"I�4QG�
�B <M; E\T=? ;N?^E�
 G�@�� O";=] E\G E\T=? V=O"i��"?kEgBD<��^?
]=<!BDE\@D<MP=[�E\<MG"; E\TQO";_< E�<MB*E\G ECT=?dPQO";=]�
�<!]NE\T0]=< >�<!BC<!G�;Y�

o��




���� � � � � �


 � � 
�� � � � � � ��� � � � � � � � � �	� �

�
; E\T=<!B�ECT=?ABD<MB^8 
 ?%]=?ABDiA@C<!P ?%O";N]g?k>"OJLM[QOJEC? E\T=?%4)[QO"LQ	�TQO";=;=?^L / (%	 ��&"')(+*$',�KV=@DG"E\GfiAG"LNE\TQOSE
<M;NiAG�@DV G�@COJE\?^BKOJ; ?.-�V=L!<MiA< EKVN<MV7?ALM<!;=<M;NX%B
E\@D[=i^EC[=@C?J�1&�')( *$' O"]QO"V�E\BcECT=?��������j���Z���  � *4d	*- V=@CGJR

E\GfiAG"L7PZFgBCV=L!<!EDE\<M;NX#ECT=?�EC@\O";=BDUg<!BCBD<MG�;W]=<`OJLMG�X#<M;ZE\G Omi^G�;ZE\?A;ZEC<MG�;�R @C?^BCG�L![NE\<!G�; B
E O"X�?�O";=]HO#VQO"i��J?^E
E\@CO";=BDUg<!BCBC<!G�; B
E O"X"?"��� T=?�V=@DG"E\GfiAG"L ]=< >f<M]=?^B E\TN?�Ol>"OJ<ML`OJP=LM?�PQO";N]�
�<M]NECT P7?^E�
 ?A?A;_E�
 G i TQO";=;=?^LMB^8
;QO"UW?AL F O i^G�;ZE\@DG�L�i TQOJ;=;=?AL�OJ;=] O ]QOJE O i T=O";=;=?^L2�j� T=?HiAG�;ZEC?A;ZE\<!G�;�R
@D?ABDG�LM[NEC<MG�; B
E O"X"? G�i^iA[=@DB

G >�?^@mE\TN?gi^G�;ZE\@CG"L i TQOJ;=;=?AL O";=] <M;Z>�G"L!>�?^BmECT=? ,c�%5���	��%5 ? -Ni T=O";=X�? ECG�
�<!;jECT=? O"i^iA?^BCB @D<MX�TZECB

E\GgE\@\OJ;=BCUW<!E�E\T=? ]=OJE O V=O"i��"?kEl�m9�V7G�; 
�<M;N;=<M;=XgE\T=? i^G�;ZE\?^;�EC<MG�;fR
@C?^BCG�L![NE\<!G�;Y8:E\T=? 4%(��.(5�J(%	 	
?.-�i TQOJ;=X�?�<!B�]=G�;=?%G�; E\T=?%]QOJE\O#i TQOJ;=;=?AL ��1 FWO"L!LMG�
�<M;=X�E\T=?%iAG�;ZEC?A;ZE\<!G�;�R
@D?ABDG�LM[NEC<MG�; IaG�@�ECT=?�;N?.-fE
]QOJE\O VQO"i��J?^E E\G GfiAi^[=@*<!; VQO"@CO"LML!?AL 
�<!ECT E\T=?)i^[=@C@D?A;ZE�]QOJE\O E\@CO";=BCUW<MBDBC<!G�;Y8�O BC<!X�;=<!b=ilO";ZE*V7G�@
E\<MG";
G"I.E\T=?di^G�;ZE\?A;ZEC<MG�;0G >�?A@DT=?lOJ]h<MB UgO"B��"?A]hO";=]HE\T�[=B%@C?^BC[=L E\B�<M;0O E\TN@CG�[=X"T=V=[NE%XZO"<!;Y�

0 ?�BC<MU [=L`OJEC?A] ECT=? &�')( *$' VN@CG"ECG�i^G�L 
�< E\T=<!;_O";_<MBCG"L`OJEC?A] 0 ��()� 
�T=<!LM?�>JO"@
Ff<M;=X ECT=?�VQO"i��J?^E
BC<3�A?J87P=O";=]�
�<!]NE\T0]=<!>f<!BC<MG";Y8=O";N]h;�[=U P7?A@�G"I)4QG�
�BA��(�B�?.-�V ?^i^EC?A]Y87E\T=?^@C?d<MB%O";0G�VNEC<MU [=U PQO";=]fR


�<M]�E\T ]=< >f<MBC<!G�; BC[=i T ECTQOJE ECT=?h]N[=@\OJEC<MG�; G"I)ECT=? iAG";�EC?A;ZE\<!G�;�R @C?ABDG�LM[�E\<MG"; B
E O"X�? PQO"LMO";=iA?^B E\TN?

]=[=@COJE\<!G�; G"I�E\T=? ]QOSE O E\@CO";=BCUW<MBDBC<!G�; BDE\O"X�?"8.O";N]jECT=?WO"X�X�@D?AXZOJEC? E\T=@DG�[=X�TNV=[NEd<MB�UgO -�<MU [=U OSE

E\TN<MB)PQOJ;=]�
�<M]�E\T ]=<!>f<!BC<MG";Y�d� T=? iAG�;ZE\@DG�LKP=O";=]�
�<!]NE\TjOJE 
�TN<Mi T E\T=<!B)G�VNEC<MU [=U PQOJ;=]�
�<M]�E\T ]=< R

>f<MBD<MG�;HGfiAi^[=@CB <!;=iA@D?lO"BD?AB 
�<!ECT E\T=?�;�[=U P ?^@ G"I 4QG�
�BA� -:[N@DE\TN?A@CUWG�@D?"8=OJB�E\T=?�P=O";=]�
�<!]NE\T_G�;HE\TN?
]QOJE\O�i TQO";=;=?^L:]=?Ai^@C?lOJBC?AB^8fECT=?%O"X�X�@D?AXZOSE\?*E\TN@CG�[=X"T=V=[NE�E\T=OJE�ilO"; P7?%O"i T=<M?k>�?^]gE\?^;=]=B�E\Gdi^G�;Z>�?A@DX�?

E\G O BC<!;=X�L!?W>JO"L![=?"8c@C?AX�O"@C]=L!?ABDB G"I ECT=? ;�[=U P7?A@mG"I�4QG�
�B O";N] E\T=?gVQO"i��J?^E BC<3�A?J� � T=?^BC? EC@C?A;N]=B
T=G�L!] O"i^@CG�BDB O"L!L�E
FfV ?^B G"I 4QG�
 ECG�V G"LMG�X�<!?AB^��&�')( *$' @C?^BC[=L E\Bm<M; OhBC[=PNBDE OJ;�EC<`O"L�V7?A@
IaG�@CUgO";=i^?

�Z�



<MUWV=@DG >"?AUW?A;ZE�G >"?A@�������� ���Z�f�! � �4d	*- IaG�@c]=<MB��DG�<M;ZE 4=G2
�B^8ZP=[NE�< EKV7?A@
IaG�@CUWBKBD<MX�;N<!bQiAO";ZE\L!F,
 G�@CBD?
IaG�@�E\T=?�(�� 4QG�
 BCi^?A;QO"@D<MG=��� TN?�@\O";=]NG�U�4=G2
 BCi^?A;QOJ@C<MG <MB O UW<M]=]NLM?%V G�<!;ZE*P7?^E�
 ?A?A;_E\TN?ABC?)E�
 G
BCi^?A;QOJ@C<MG"B�O";=] O"i^iAG�[=;ZECB�IaG"@cE\TN? iAG�UWUgG"; @C?^iA?A< >�?^@�V=@CG�PNLM?AU O"B!
 ?AL!L=O"B�ECT=? <MUWVQO"ikE�G"I:]=?AOJIa;=?^BCB
G�;HE\TN?#G >"?A@\OJLMLYV7?A@
IaG�@CUgO";=i^?"��-Q@CG�U E\TN?#@D?ABD[=L!ECBA8=< E <MB ?k>�<!]=?A;ZE�E\T=OJE E\T=?�V7?A@
IaG�@CUgO";=i^?�<MB UWG�@C?

BC?^;=BC< E\< >�? E\G ECT=? ]=<MB
E\@C<!P=[NEC<MG�; GJI V=O"i��"?kE BD<��A? OJ;=] E\GHE\T=? ;�[=U P ?^@#GJI 4=G2
�B�ECTQO"; <!E�<!B)E\GHE\TN?

PQO";N]�
�<M]NECT ]N<!>f<MBD<MG�;Y� � T=?0G�VNEC<MU [NU PQO";=] 
�<M]NECT ]=< >f<MBC<!G�; IaG�@ O"L!L*;�[=U P7?A@WG"I 4QG�
�BWG�i^iA[=@DB

�<!ECT=<M;gOd@\O";=X"?�G"IK )/0P=V=B�GJIY?lOJi T G"E\TN?A@A�K(�LMBDG=8fOmBDLM<MX"T�E�]N?^>f<`OJEC<MG�; Ia@CG"U E\T=?%G�VNEC<MU [NU�PQO";=]fR


�<M]�E\T O"L!LMGfilOJEC<MG�;H]NG�?^B�;=G"E�BC<!X�;=< bQilO";ZECL!F_]=?^X�@\O"]N?mE\TN?mE\TN@CG�[=X"T=V=[NE�G"I�E\T=?mBDFfBDEC?AU0��'%?A;=i^?"8Y< I
E\TN? VQO"i��J?^E BD<��A?g]=<MB
E\@D<MP=[NEC<MG�;j<MB ��;=G�
�;Y8�O b�-�?^] PQO";=]�
�<!]NE\T ]=<!>f<MBD<MG�;jilOJ; P ? BC?AL!?AikE\?A] BC[=i T

E\T=OJEcECT=?�B
FfBDE\?^U&ECT=@CG"[=X�T=V=[�E�O"i^@CG�BDB�O"L!LZ;f[NU P ?^@KG"I�4QG�
�BK<MB.@C?^L`OJEC<!>"?AL!F)iALMG"BC? ECG�ECT=?�V7?lO��)>JO"L![=?"�

� T=?%@C?^BC[=L E\B�V=@C?^BC?^;�EC?A] <!;g	�TQO"VNEC?A@ �dBDT=G�
 E\T=OJE &�')( *$' ]=Gf?AB�<!UgV=@DG >�? G�; E\T=?�V7?A@
IaG�@CUgO";=i^?

G"I ������� �������! " �<M; UgG�B
E*iAO"BC?^BA��� T=?�;=? -�E*BDE\?^V 
�G�[NLM] P7?�E\G OJECEC?AUWVNE�ECG ?.-fE\?^;=]HE\T=?)VN<MV7?ALM<!;�R
<M;NX0VN@CG"ECG�i^G�L�E\G_E\T=? U [NL!E\<!T=G�V BDiA?A;=O"@C<!GhO";N] ?^>JO"L![QOJEC? E\T=?gO"i^EC[QO"L�<!UgVQOJi^Ed]=< �n?^@C<M;NX0i T=O";=;=?^L
iAG";=]=<!EC<MG�;NB�T=O >"?�G�;WE\T=?�O"X�X�@D?AXZOSE\? E\T=@DG�[=X�TNV=[NEl��(�;=G"ECT=?A@�V G"BCBC<!P=LM?�]=<!@C?^i^E\<!G�; IaG�@�Ia[�E\[=@D? 
 G�@��

 G�[=LM] P7? E\GhG�[NECbNE ?lO"i T ;=Gf]=? 
�< E\T E�
 G EC@\O";NBCiA?^<!>"?A@CB^� � T=?H?k>JO"LM[QOSE\<MG"; <M; ECT=? ECT=?ABD<MB$
�O"B
]=G�;N? [=;N]=?A@ E\T=? O"BDBC[=UWVNE\<!G�; E\TQOJEg?lOJi T ;=Gf]=?0G�;=L!F TQO"BWG�;=?_E\@\OJ;=BCi^?A<!>"?A@ O";=] <MB G�;=L F O"P=LM?

E\G BC?^;=] G�@ @D?Ai^?A<!>"? G�; G�;=? i T=O";=;=?^L*OJE O";ZF V7G�<!;�Em<M;jE\<!Ug?J�H(�B BD[=i TY8�]=?^V ?^;=]=?A;ZE$4=G2
�B P ? R
iAG"Ug?#BC?^ef[N?A;ZE\<MO"LM<3�A?A] BC<!;=iA?miAG�;ZE\?^;ZE\<MG";�R
@D?ABCG"LM[NEC<MG�;0ilO";N;=G"E�V=@CGfiA?^?A] 
�T=<!LM?�E\TN? iAG"UgUWG�;0;=G�]N?
<MB#G�; ECT=? ]=OJE O0i TQO";=;=?^L2�+0+<!ECT E�
 GhE\@CO";=BCi^?A< >�?A@DBA8�;=Gf]=?AB 
�<ML!L�P ? O"P=LM? E\G BC?^;=] O";=] @D?Ai^?A<!>"?

G�; P7G"ECT i TQO";=;N?ALMB BD<MU [NL!E OJ;=?AG�[NBCL!F"��	�G�;NBC?Ae�[=?^;ZE\L!F"8:O ;=Gf]=? 
�<!LML:P ?�O"P=L!?�E\G VQO"@DEC<Mi^<MVQOJEC?�<!; E\TN?
iAG";�EC?A;ZE\<!G�;�R @C?ABDG�LM[�E\<MG"; V=@DG�i^?ABDB G�;jE\T=?WiAG�;ZEC@CG�L�i TQO";N;=?AL 
�T=<ML!?g< Ed<MB#<M;Z>�G"L!>�?^] <!;jECT=? i^[=@C@D?A;ZE

E\@CO";=BDUg<!BCBC<!G�;HG�; ECT=?d]QOJE O i T=O";=?AL ��� T=<MB 
�<!LML7BCG�L >�?dP GJE\T E\TN?#i^G�UWUgG�; @C?Ai^?A< >�?A@�V=@DG�P=L!?AU OJ;=]

E\TN?#]N?lOJIa;=?^BCB%<MBDBC[=?J�

&�')( *$' iA[N@C@C?^;ZE\L!F G�;=L F0BC[=V=V7G�@
E\B�ECT=? ,K�%5���	��%5 O"iAi^?ABCB�UW?^ECT=Gf]Y��(�LML�E\@CO";=BCUW<MBDBC<!G�;=B�T=O >"?
E\G P ?mV=@C?^iA?A]N?A] PZF O"; ,K�%5���	��%5h? -Ni T=O";=X�?$
�T=<!LM?#P=@CG�O"]=ilOJBDE\B�TQOl>�? E\GgP ? V=@C?^iA?A?^]=?A] PZFhO";

,K�%5 G�; ECT=?)i^G�;ZE\@CG"LYi TQO";=;N?AL2��(�B O @C?^BC[=L El8fIaG�@*BCUgO"L!L7V=O"i��"?kE\BA8QECT=?)G >�?^@CT=?AO"]_P ?^iAG�UW?AB�Om>"?A@
F
BC<!X�;=< bQilO";ZE�V7G�@
E\<MG"; G"I ECT=?*E\@CO";=BDUg<!BCBC<!G�; i^Ffi^LM?"��,�?Ai^G�X�;=<3�A<!;=X�E\TN<MBA8Z������� ���Z�f�! � T=O"B�O�iA?A@
E O"<!;

�= 



V=@D?A]=?kE\?A@DUg<!;=?A] ECT=@C?^BCT=G"LM]Y8�OJ;=] IaG�@mVQO"i��"?kE\B BDU O"L!LM?^@dECTQO"; ECT=<MB#E\T=@D?ABDT=G�LM]n8�E\T=?gPQO"BC<!i O"i^iA?^BCB

UW?^E\TNG�]_<MB�V=@D?^Ia?^@C@C?^]hG >�?^@%ECT=?m,K�%5���	��%50O"iAi^?ABCB�Ug?kE\T=Gf]Y� &�')( *$'&i^[=@C@D?A;ZE\L F_]=Gf?AB�;=G"E�O"i R

iAG"UgUWG�]=OJE\?)IaG�@ ECT=<MB^��$);=?mV7G�BDBC<MPNLM?dBCG�L![NE\<!G�; 
�G"[=LM] P ?dE\G O"LML!G2
 ;=Gf]=?AB�E\GWE\@CO";=BCUW<!E�V=O"i��"?kE\B
BCUgO"L!LM?A@mE\TQO"; BCG"Ug?HE\TN@C?ABDT=G�L!] BC<3�A?_]=<!@C?AikE\L F G�; E\T=?_iAG";�EC@CG�L�i TQOJ;=;=?AL�<!;=BDEC?lO"] G"I�T=O >f<!;=XjECG

P7?mV=@D?Ai^?A?A]N?A] PZFHE\T=?m,K�%5��"	��%5 ?.-�i TQO";NX�?"� � T=?#E\T=@D?ABDT=G�LM] BC<3�A?,
�<MLMLn@C?AVN@C?ABD?A;ZE�ECT=?#BCUgO"LML!?ABDE
VQO"i��J?^E�BD<��A?�IaG�@1
�T=<!i T E\T=?�G >"?A@DT=?lO"]_G"I�ECT=?),c�%5���	��%5 ?.-�i TQO";NX�?�<MB BDE\<!LML7O"i^iA?AV�E O"P=L!?"��-Q[NECT=?A@�R
UWG�@C?J8 ECT=<MB�ECT=@C?^BCT=G�L!]j>JO"L![=?$
�<ML!LK>JO"@DF 
�< E\T E\TN?gPQOJ;=]�
�<M]�E\Tj]=<!>f<MBD<MG�; BD<M;=i^? ECT=?WG >"?A@DT=?lO"] G"I

E\TN?g,c�%5���	��%5j? -�i TQO";=X�?g<MBd]=?^V ?^;=?A;ZEmG�;jECT=?WiAG�;ZE\@DG�L�i TQO";N;=?AL�P=< Ed@\OJEC?"�W( BD<MUW<MLMO"@�BDi T=?AUW?

iAG"[=LM]jO"L!BCGHP7? O"]=G�VNEC?A] IaG�@�P=@DGZO"]=iAO"BDEdV=O"i��"?kE\BA�g/ Gf]=< I F�<!;=X�&�')( *$'�E\G_O"i^iAG�UWGf]QOJE\? ECT=?ABD?

;�[QO";=i^?AB 
�<ML!LYP ?dOJ; <!UgV7G�@DE\O";ZE VQO"@
E�G"IcG�[=@*Ia[NEC[=@C?5
 G�@��:�

���



� ����� � � � 
 � �

�  ��m,#����O"<M;n8�� �Y1*O"PN<Mi"8Y1��Y1*OJX�?A;=]N@\ON8 O";N]j	���� O";Y8 � -:O"<!@C;=?^BCB^8YilO"L!LK?^BDE OJP=LM<!BCT=UW?A;ZE�LMOJE\?^;=i^F
O";=] G"E\TN?A@WV ?^@DIaG�@DU O";NiA?0Ug?kE\@C<!iAB^8 � (��%/ -QG�@C[NU � � �SR  � �
"oN8�(��%/ -QG�@D[=U 4)GfiA[=UW?A;ZEl8
�c?^i TY�7,%?^VY� 8Q(�[=X�[NBDE# ��������

� � �#������� ���Z�)��()� ��/ (��+5fE O";N]QO"@C]NB�	�G�UgUW<!EDE\?^?"8 � 0+<!@C?AL!?ABDB���()� UW?A]=<![=U&O"iAi^?ABCB�iAG";�EC@CG�L
�2/ (%	�� O";N] V=TZFfBC<!ilO"L�LMOlF�?A@ � ��' � �*BCV7?Ai^<!bQiAOJE\<!G�;=B^8 �j�������+5�E O";=]=O"@C] ���Z���  � �8  ��������

� o �#( � 5 �:�cO";=?A;�PQOJ[=U 81'���� � �
� ����� ����� � � � �k8 �JE\Th?^]Y� 8�,�?A] 
�GfG�] 	�<!E
F"8Y	�( � ��@D?A;ZE\<!iA?kR
'�O"L!L28
�"����o��

� � �m��� 	�LM?^<M;=@DG�i��0O";=]j-�� ( �Y�.G�PQOJX�<28 � �KO"i��J?^E#B�
�< E\i T=<!;=XH<M; @CO"]=<!G i TQO";=;N?ALMB ���KOJ@DEd�*R�	*O"@�R
@C<!?A@ BC?^;=BC?mU [=L E\<MVNLM?�O"i^iA?^BCB�UWGf]=?AB%O";=]_E\TN?A<M@ ECT=@CG�[NX�T=V=[NE
R
]=?^L`OlF_i TQO"@CO"i^EC?A@D<MBDEC<Mi^BA8 � �����
�
� � ��
�� � ��� ��� 
�� � 
 '���� � � 
 � � �
�	��� 
��k8f>�G�L �:	 $d/_R
�JoN8Q;=G=�Y ��8=V=VY�� �Z���2#7 �= ��N8  �� 
����

��� �m�c� 	dO"@C;n8 � / (%	�(&R�( ;N? 
 i TQO";N;=?ALKO"iAi^?ABCB�Ug?kE\T=Gf]0IaG"@�VQOJi��"?^E)@\O"]=<!G=8 �g<!;�� � � ����� �
��

� �
���	�
��	 * 	 	�
 '���� � �
� ����� ����� � � � ��

� '�� 

� ������
����k8  �������8NV=VY�� lo � #7 ���N�

� � � � �S1�<MO";=i T=< 8 � �c?A@
IaG�@CUgO";=i^?*O";=O"L!FfBC<!BcGJI=E\T=?��������j���Z���  � �]=<MB
E\@D<MP=[NEC?A]miAGfG�@C]=<!;QOJEC<MG�;dIa[=;=i R
E\<!G�;Y8 � �	�
�
��� � �
� 
 ��� � 
 
 ��� ����� � � * ��� � � ��
 '���� � � 
 � � �
� ��� 
��k8�>"G�L2�� ��8=;=G=�Qo�8QV=VY� �"o � #
� � 
�8=�"�������

��
 ��� � 	 
�G";Y8K� �c-:O";=X=8KO";=] '#�K� OJECi T=UgO";Y8 � ( ;=G >�?^L�/ (%	�V=@DG"E\GfiAG�L�
�< E\T I OJBDE i^G�LML!<MBD<MG�;
@C?^BCG�L![NE\<!G�;jIaG"@ 
�<!@C?AL!?ABDB ��()�%BA8 �j<!;�� � � ����� �
��

� ����� ���
��� ��� ���5'��1(�(h8�>�G�L �K�f8�(�V=@D<ML
�"����o�8NV=VY�:���"o2#��������

� � �d3 �n1�TQO"@DX�TQOl>JO";Y8n(m�Y4)?^Ug?^@CBA8�5 ��5�TN?A;��J?A@A8.O";N] �����nTQO";=XN8 � / (%	�( 0���(�UW?A]=<MO O"i^iA?^BCB
V=@CGJE\GfiAG�L IaG�@"
�<M@D?ALM?^BCB LMO";=B^8 � <M;�� � � ����� �
��

� � ��� *$')( 
 ���5'��1(�(h8�>�G�L ��� �=8%$)i^E\G"P ?^@
 ���� �N8NV=VY�7�f ��#N��� ���

� � �m-��.	*O"L!<28./ �K	�G�;ZE\< 8cOJ;=] � �c�d@D?AX�G"@C<28 � 4�Ff;QOJUg<!i E\[=;=<!;=X0G"I�ECT=?g������� ���Z���  � V=@DG"E\GfiAG�L
E\G#O"i T=<!?^>"?)O)E\T=?^G�@C?kE\<!ilO"L=ECT=@CG�[NX�T=V=[NE LM<!Ug< El8 ���	�
�
����*$')( � � ��
�� � ���	��� 
�� � 
�� ����� � ��� ��

�"8
>�G�L �Q�N8=;NG=� �N8=V=Vn� 
"� ��# 
 ���N8Q�J�����N�

�  � �m-��N	*O"LM< 8N/j�:	�G�;ZE\< 8NO";N]_���=�d@D?AX�G"@C<28 � ������� �������! " �V=@DG"E\GfiAG�L ��4)?^BC<MX";HO";=]HV7?A@
IaG�@CUgO";=i^?
?^>JO"L![QOJE\<!G�;hGJI�OJ; O"]QO"VNEC<!>"? PQO"i��JG�� Ug?^i TQO";=<!BCU08 � ���
����� � �
� 
 ��� � 
 
 ��� ����� � ��* � � � � ��

'���� � � 
 � � �
� ��� 
��k8�>�G�L �� �N8=;=GN� �N8QV=VY�� �
�
 � #7 �
"���N8N�"�������

�  � ��m���%5�� �%	�R�,%��5 � � ,%O"]=<MG ?^ef[N<MV=UW?A;ZE O";=] B
FfBDE\?^UgB � ,%��5�� ��'��
X�T ����@
IaG�@CUgO";=i^?h,%O"]=<!G
��G�iAO"Ld(�@C?AO ��?kE�
�G"@�� � '%������,%��()� �h��FfV ?  � -Q[=;=i^EC<MG�;=O"LdBCV7?AiA< bQilOSE\<MG";Y8 � ��[=@DG�V ?AO";
�c?^LM?^iAG�UWU [=;=<!ilOJEC<MG�;H5fE O";N]QO"@C] ���%50o"��� � ����8Y �����N�

�  � � � ��(�;QO"BDE\O"BC< 8���� ��?A;��A<M;N<28�O";=] ����/ <!;=X�G � �A<28 � 5fE OJP=<ML!<!E
F O";N] V ?^@DIaG�@DU OJ;=iA?hO";QO"L F�BD<MBWG"I
'�������,���(��m8 � <!;�� � � ����� �
��

� � ��� �	�
�
����� ���5'��1( ( 8c>�G�L �* �8�(�V=@D<ML) �� ���N8�V=VY�  o �2#
 �= ��

�Zo



�  o � �N� 0 ?A<!;=Ug<!LML!?A@A8f/j�Q5�i T=LMO"X�?^@A8N(m�Q-Q?AB
E O"X=8NO";=]H(m� 0 G�LM<!B��"8 � �.?A@DIaG"@CUgO";=iA?�BDE\[N]NFHG"I.O"i^iA?^BCB
iAG�;ZEC@CG�L=<!;$
�<M@D?ALM?^BCB���()�%B�R�������� �������! " �4�-)0 / (%	 O";=]g���%5f��,%� 5  �d'%������,%��()�m8 �
( ��� ��� ��� ����� � � � � ��
��$* � � � � � �
� ��� 
��k8N>"G�L2�:�f8Q;=G=�Y �8QVNVY� ����# ��
�8n �� � 
��

�  � �#����4 ���cGf]=] OJ;=] �N��0 � /hO"@��:8 � 	*O"VQO"i^<!E
F O"L!LMGfilOJEC<MG�; <!; U [NL!E\<!V=LM? O"iAi^?ABCB ;=?^E�
 G�@���B^8 �
�	�
�
� � � ��
�� � ���	��� 
�� � 
 '���� � � 
 � � �
� ��� 
��k8�>�G"L2��	 $d/_R�o�o�8f;NG=�  " �8�V=VY�7 ��� � #: ��� �N8Q ��� ���

�  �� �d� �c� OJ;=XjO";=] �m��'#��3�O"<M]�FZON8 � ��<MV7?AL!<M;=?^] VQO"i��J?^EgBCi T=?^]=[=L!<M;=X <M; 
�<!@C?AL!?ABDB � (���B^8 � 	�GSR
G�@C]N<M;QOJEC?A] 5�i^<M?A;NiA?g�.OJP G�@DG"E OJ@DF�8.9%;=<!>"?A@CBD<!E
F G"I �
LML!<M;=G"<MB)OSE 9%@CPQOJ;QOSR
	�T=O"UgV=O"<MX�;n8��������
	
���
��������� �������
��� ��� ������� � ����� ��� � �!��"�#���$ ��% "��&#
�!��' � �(�)�&��*&�)�&� � � � 8 �c?^i TY� ,%?^VY�!8Q(�[=X�[=B
E
�"���Z�f�

�  �� �d� � � O";NX O";N] �m�W'#� 3�O"<M]NF�ON8 � 4d5=	*,�� ( UWG�@C?+B
E O"P=L!? / (%	 V=@CGJE\GfiAG�L IaG�@ 
�<!@C?kR
LM?^BCB ;=?kE�
�G"@���BA8 � 	�G�G"@C]=<!;QOJE\?^] 5�iA<!?A;=i^?_� O"P G"@CG"E\O"@DF"8�9�;=< >�?A@DBC< E
F G"I%�
LML!<M;=G�<!B#OJE 9�@DPQO";QO R
	�TQO"UWVQO"<!X�;Y8��������+	 ���,��������� �������
��� ��� ���)��� � ����� ��� � �&��"�#���$ ��% "��&#
�!��' � � � �,'&-��.�&��� � � � 8
�c?^i TY�7,%?^VY� 8Q(�[=X�[NBDE��"���Z�f�

�  �
 �d� �n� O";NX O";=] �m�.'#� 3�OJ<M]NF�ON� � � -�V=L!<MiA< E#O";=]j<MUWV=LM<!iA< E)V=<!V ?^LM<M;N<M;=X IaG�@5
�<!@C?AL!?ABDBmUW?A]=<![=U
O"iAi^?ABDB�i^G�;ZE\@CG"L28 �j�
;Z>f<!EC?A]h�KO"V7?A@^8=3�?AT=<!iA[=LMO"@*�.?Ai T=;=G"LMG�X"F_	�G�;NIa?A@D?A;=i^?"8n�"����o��

�  � � �N��4)?A;NX=8n� � 57� '�O";Y8 OJ;=] �K� �N��'�O"O"BA8 � (�;QO"L!F �^<M;=X BDV=LM< E�i TQO";N;=?AL�UW?A]=<![=U OJiAiA?^BCB#iAG�;fR
E\@DG�LYBCi TN?AUW?AB 
�<!E\T_(��c$�'%( @C?ABD?A@
>"OSE\<MG";Y8 �W<M; *�� �0/ � ����( ��� ��� ��� ��
�� 	 ��� ��� ����� � ��� � � � � �
� * & / �5' � � � 	 1 

2�8#>"G�L2���"��� � G"I 
������	�
� � � � � ��� ��
�'���� � �
� ��� 
 ��� ��
����43 
�� ' 
�5 8
5�V=@D<M;=X�?^@
R23�?A@CLMO"X=8N�"����o�8=V=VY�� �J�2#7 o����

�  �� �m'm� �cO��SO"X�<�O";=] ��� 	�LM?^<M;=@DG�i��:8 � $)[NE\VN[NE VN@CGfiA?ABDBC?^B <M;jiAG�;ZEC?A;ZE\<!G�; VQO"i��J?^E PN@CGZO"]NilO"B
E\<M;NX
BDFfBDEC?AUWBA8 � �����
� � � ��
�� � ��� ��� 
�� � 
 '���� � � 
 � � �
� ��� 
��k8N>"G�L2�7	 $d/_R
o�oN8:;=G=�� � "8QV=VY�  � ��N #
 � �����8n ��������

� �"� �m,#� ,�G F 	�TNG�[=]=T�[=@
F O";=] �m� 'm� 3�O"<M]NF�ON8 � 4)?AOJIa;=?ABDB�� ( / (%	 V=@CG�PfR
LM?^U <!; O"] T=Gfi ;=?kE�
�G"@���B 
�T=?A; [=BD<M;=X ]N<M@C?^i^EC<MG�;QOJL O";ZEC?A;=;QOJBA8 � 	�GfG�@D]=< R
;QOJEC?A] 5�i^<M?^;=iA? � O"P7G�@DG"E O"@
F�8 9%;=<!>"?A@DBC<!E
F G"I �
L!LM<M;NG�<MB OJE 9�@DPQO";QOSR�	�TQO"UWVQO"<!X�;Y�
TZECE\V � � �2
�
�
d� i^@CT=iJ� [=<![=i"� ?A]N[ � � 
"��iA@DG F��JVN[=P=B��SilO"UW?A@CO"@C?AO"]NF�� V=B^8 �c?^i TY� ,%?^VY� 8 �"[=L!F
�"����o��

� �� ���	 �:-7OJLML�O";N] 	 �Q3�O"@\OJ]=TQO";Y8 � ��B%;=G"E\?^B�OJ;=]h]=GfiA[NUg?^;�E\OJE\<!G�;Y8 � �c?^i TY�n,�?AVn�!879)	 1�?A@��fL!?^F"8
� 1*��8Q9)5=	��S�
5�� 8Q�)?A@DG -0� (�, 	�8*�J���Z���

� ��� � �N�K'%?A;=;N?ABC?kF O";N] 4 �c�cOJECEC?A@DBCG�;Y8,'���� � �
� ��� * � ��	
��� ����� �
���76 *98 � ��
 � ��� �
�	�����$* � � � � � ��	f8
o"@C]_?^]Y�!8 5NOJ;h-Q@\OJ;=iA<!BCiAGN8:	�( �7/ G"@CXZO"; 	dO"[NIaUgO";=;0��[=P=L!<MBDT=?A@DB%�
;Ni"� 87�"���Z���

���


