
� � ��� � � � � � �����

	�
����������	���������� ��
 �!���"�#�#	$��
 ��% �"&'&(�����#��� ��
�
��%)%)	*&+	���
�� �,���-�#	.�/	��,�0
1�-	$��
��� ��243 	.
� ��
�
�,���-�#	$5/��	�� ���)5�'��	6��78� �9%)�'� �"�0�:����;/
����	$&
�-	.�,���<�4�#	*��
 ��
 �=
1�����>��&?�����"��� 5/��	����

@ 	���AB�,�8�DC

%EAGFDHJILKMHONQPSRTRTR
����&(78
8	$&(�����"��2U���V�


8WX��� Y[Z\PTZ]P

	.^`_bacAS^dABegf*KhfOi W e Wkj �,�=78� jlW H���IDacAGH�iceiceDmLIDn6f*HOicKkaoABe[p!iqH W eD^dABegf @ �<KknsrtY[Z\PTZ]PuCOZ
20AGHOi W m<v�w�Puxhw�Pux[PSRkRTy�f W{z Pux[P}|kx-PSRTRTy
~u���<���������=���u��?���������:�������������}�����

2�KMH*f*eDAGHOn

� �����0���¡ :���8¢��u�����£���¤�¡¥ �����������u�£�o¦ � ���J���§���
¢��}���$��¨©�J�$�ª�}¥?�V�¤¥*�¢��¤«c���¡ :�J����¬B�¤¥4¥6�o¥$��¦��S���� ��J���§¬B�}¥ �����§ ��§¥$�®°¯�±}�°²¤����¥*�³¦)¥$������´h��µ6¥
¯��h�u�L����µ6¥$�¡µ$�}¶u· � �§�§�u´u´M�'¥?·¸���u�}�L·S�}´T¥$�¡�����¡�!���·S���¡�¤¥s�¸�u� ¦���¥$�u���?¦)¥$������´h�º¹$�§�
»bµ6�¸��¥(¼!�¸�£²B��¥$µ�±}�u�§¬B�}¥(½!�*�¤�$������¥#�¤¥?¾-���}�����}�}¥



�+�#&(78
8	*&(�"� �"��2U���V�

& W egf$HJK � f�
 W v��������
	��������	��������

2#H W�� A � f�
W v���������	����! �"

��iqf*acA v�#�$&%('*)+
��#�,&-.%(�0/213$*)+
��,4
#513$61378,��
��'3��,4
�9,&$3%
�07:7:#;��#��0$3 /<'&-+
#�%(#�/=��$()+#513$&,3->'3�4?@#�$3% ,&$3%
/<'&-+
#;A*��#�%B,3-CAD13�&#�
E3/2)F7C13�G,3�0��13%�H*$&,3/=#5�
)+#�/='3-I,4
#513$J13$B'3$()+
��'*��
'&�&�0%KA(��#�%D)
L #�%3MN/<,*)PO

2#H W�� A � f�& W!W HJmDiceLKMf W H8Q
R�SUTWVDXZY5[\XZT=#]T�^5_5`a_5bP_cM

2�KMH*f*eLAGHJn8v R�SUTdVDXZY5[\XZT=#�T�^5_5`a_5bP_cM %*XU^c^eXZbPfa_�,CR+`gXZ_5`hSUT
#]T�^5_!i4$(XZ_!i4jPMD��i+MkT=#]T�lmSUY5[\XZ_5`hnob�MpMk_�MkTW,�bP_cSU[\XZ_5`hnqb�M %*XZ`a[rfhMkY;	��tsPY5u+^cfhMkY&,
MkYcSPi
�3iPj�`v��`hwNMkYcw!X�xy)qR+`afabPzPz{S\Mp)q_5b�j�`:)qbPz|MkY5`hSUY5`I`aT=)�XZYcjPMk}�TyX ,&fhMkTP`gXr,
MkYcS�^5zyXZ~N`hS
�0wNSUfhMD��SUfauq_cMNwesPTP`hnob�M�7:�NjP�kYeXZfhMDjPMD-vXZb�^eXZTPT�M

2�AGHJi W m v j H W ^ �����U�����+�!�����³f W6� ���+�!"��+�!����� �"AG_ W H$f�
 W v��D�����g�����

�[f*KMH*f*ice��{mDKhf*Adv������U�����+�!����� ��ILHOKhfOi W e�Q �  �[�SUTq_5s�^

��KMf*A WTj i\n$n$IDA WTj f��Dicn'HJAG_ W H*f8Q
7�Mk�PY5byXZY5u.�!�����

2#H Wt� A � f j IDeDmLABm F[N f��DA���IEH W _ ABKTeQ& W ^ ^1ILeDi f�NILeDmLAGH:f��DA8	.eDmLIDn6f$HJicKTa=� �,Khf*AGHJicKTacn��<A � �De W a W �Ti\ABn2#H W �MHOKg^ ^dA @Z� ��	.����x}�����"��� 	$	$	*C



	�eDmLA��

� �������
	��� �

� ����������������������� �

�  "!$#&%'��������	(���)���+*�,'-)���.���/�$01*2�3!�#4�5#4* �
6 �g� �87�9;:=<?>�@A<�BC@ADFEHGJILK�MFDF@L@LDNG�OQP�E�RLSTB�MNDFILS � �\�\�\�\�\� �\� �\�\� �\��� �\� �\�\� �\� �\��� 6
6 �VU �87�9WK�RXEHK�9.RX@LDN9�IYECP�@L7�9WZ�DNI[@ARLDF\�<?@LDNEHG�I � �\�\�\�\�\� �\� �\�\� �\��� �\� �\�\� �\� �\��� ]
6 � 6 �87�9W\�EH<�G�Z�B�RX^_>�EHG�Z�D`@ADFEHG�I �\� �\�\� �\� �\�\�\�\�\� �\� �\�\� �\��� �\� �\�\� �\� �\��� a

b cd�H�C���e��	=-f�$#4�H���5,g��*2�����)���h�ji8��!$#lk;��-)#m�n#4o���	(���)����* p

q  "!$#lrs	?thuv#4�������=wyx{z|���|*2�3!�#4�5# }
a��g� �87�9WSTBC@ARXD`~��$B3~_�
9.G�Z�RXE���IL>�7?9.Sn9 �\� �\�\�\�\�\� �\� �\�\� �\��� �\� �\�\� �\� �\��� ���
a��VU �87�9{���(��IX>�7�9.Sn98�\� �\��� �\� �\�\� �\� �\�\�\�\�\� �\� �\�\� �\��� �\� �\�\� �\� �\��� ���
a�� 6 � G�B�Z?Z�DF@LDNEHG=BCM��4DNIX>.EH<?IY@L9.RLS � �\�\� �\� �\�\�\�\�\� �\� �\�\� �\��� �\� �\�\� �\� �\��� ���
a���] �87�9\��E(9;MFDNG�9.B�RLDF�2BC@LDNEHG9��� �\� �\�\� �\� �\�\�\�\�\� �\� �\�\� �\��� �\� �\�\� �\� �\��� ���

p  "!$#&���/�5#HxA�/����#m0���	?���)�������
��!�#�*���#m	=�$�*���	(��# �(�
� �g� �87�9WRX9.ILE�MN<?@LDNEHGJE�P�@A7�9WMFDNG�9.B�R�IX^4I[@A9.S�ECP�@L7�9WDNSnK�MNDF>.DF@fIL>�7?9.Sn9 �\��� �\� �\�\� �\� �\��� ��U
� �VU �87�9;@LDNSn9���I[@A9�K�K�DNG?O � �\��� �\� �\�\� �\� �\�\�\�\�\� �\� �\�\� �\��� �\� �\�\� �\� �\��� � 6

� � ���5#m�3�/�H	�-���#4*2��-���* �mb
���g� �(<?\�ILEHG?DN>;��DNG�OJ�\�\� �\��� �\� �\�\� �\� �\�\�\�\�\� �\� �\�\� �\��� �\� �\�\� �\� �\��� ��a
���VU ��RAB�G?ILEHG�DF>���DNG�O �\� �\��� �\� �\�\� �\� �\�\�\�\�\� �\� �\�\� �\��� �\� �\�\� �\� �\��� � �
��� 6 ��E�����BC>�7&>�^(MFDNG�Z?9.R �\��� �\� �\�\� �\� �\�\�\�\�\� �\� �\�\� �\��� �\� �\�\� �\� �\��� ���
����] �(<?\�ILEHG?DN>W�.9�RLEC��MNDFP @�B�DNRX>.RLBCP @ �\� �\�\� �\� �\�\�\�\�\� �\� �\�\� �\��� �\� �\�\� �\� �\��� ��¡

¢ £¤�����e-)�����)��01��#(�
	���¥�* �(}

} cn�3¥��$�(¦T-�#4��0��5#4����* �j§

¨3©[ª�«¬3®¯«°;±X²�²�²



P �-Ib^ ^dKMHON
�87�9Y:�<�>�@L<=BC@ADFEHG ILK�MFDF@X@ADNG?O;IL>�7�9�ST9�I 7=B2�H9Y\�9.9.GTDNGe@ARXE(Z?<�>.9�ZT\e^n�t� �
� ��E49 B3@�@L7�9Y\�9�OHDNG�G?DNG�O;E�P�@A7�9Y�H� � I
B�G�Z�7=B2��9;\�9�9.G_@A7�9�G_Z�9���9.MFEHK�9�ZJ<�Ge@ADNM�G�E��

�
9�ILIL9�Ge@AD BCMNMF^ @L7=B�G��mI�@AE�� ��� 9.>�EHG�DNG?>	�v�s��G�@L7�DNI�K�B�K�9�R

�
@A7�9

:=<�>�@L<=BC@LDNEHGnILK�MFDF@X@ADNG?O;IL>�7�9�ST9�IfP�EHRXS B�MFDNIXS DFI�RX9.>.B�MNMF9.Z:�t�87�9.G
�
@A7?9 7e^4K�9�RL\�EHMNDF>�9.MNMFDNK?@LDN>fZ�9.>�EHSTK�EHIXDF@ADFEHG

E�Pg@A7�9¤@A7�RX9.9|Z�DFST9�G�ILDFEHG=B�M�
g<�MN9�R�9�m<=B3@ADNE�G�I�DNI K�RL9�IL9�Gm@L9.Z:� �87�DNI Z�9.>�EHSTK�EHIXDF@ADFEHG MN92BCZ�I @AEJBCG�B�>.E�<�I[�
@ADN> IX<�\�IX^4I[@A9.S B�G�Z
@��fE�IL>.B�M BCR"B�Z(�H9.>�@ADFEHG59��4<�BC@ADFEHG�I

�
EHG�9 ECP�@A7�9�S \�9�DNG�O @A7�9T9.Ge@ARXEHKe^�B�Z(�H9.>�@ADFEHG:�

�87=B�G��mI�@AEQ@L7�DNI Z�9.>�EHSTK�EHIXDF@ADFEHG
�
@A7�9 @�� E IL>.B�M BCR�9�m<=BC@LDNEHG?I8B�RL9 @ARL9.BC@A9�Z_��DF@A7T@A7�9��f9.MFM��mG�E���G&IX>2B�MNB�R

:=<�>�@L<=BC@LDNEHG_IXK�MND`@L@ADFG�O"IX>�7�9.Sn9
�
@L7�9W���(� EHG?9

�
B�G?ZJ@L7�9WB�>�EH<�IX@LDN>;IX<�\�IX^4I[@A9.S�DFI�@ARX92BC@L9.Z_��DF@L7JB STBC@LRLD`~

:=<�>�@L<=BC@LDNEHG|IXK�MND`@L@ADFG�O�IX>�7�9.Sn9
�
@A7?9 �$B3~"�59�G�Z�RXE��_IL>�7?9.Sn9+���&EHRX9.E��H9�R

�
B�GnB�Z�Z�D`@ADFEHG=B�Mm�4DNIL>�EH<�I @L9.RLSvDNI

DNGe@ARXE(Z�<?>.9.Z_DFG_EHRLZ?9.R�@AE|RX9.Z�<?>.9;@A7�9;E�IL>.DFMNMNBC@AEHR[^ \�9�7=B2�4DNEHR8E�P$@L7�9W�$B3~��
9.G�Z?RLE���IX>�7�9.Sn9+� � G DFSTK�EHR �
@�B�Ge@��fEHR��&B�\�EH<?@�@L7�9QDFSTK�MFDN>�DF@�B3@ADNE�G_E�Pg@A7�DFI�IL>�7?9.Sn9 B�MNMFE�� @A7�9�Gl@AE_EH\?@AB�DNGlB RLEH\?<�IX@WIX>�7�9.Sn9Q��7�DN>�7
B�MNMFE���I�>.E�STK�<(@�BC@LDNEHG�I���DF@L7�DNG|B M B�RXOH9 RLB�G�OH9�ECP=��BCMNDNZ?DF@�^

�
DNG¤@A9.RXSTI'E�P���B�>�7 Gm<�SQ\�9.R ���87�DNI�:=<�>�@L<=BC@LDNEHG

ILK�MFDF@L@LDNG�O"IL>�7�9�ST9
�
>.B�MNMF9.Z_@A7?9¤�$B3~��59�G�Z�RLEC�l�f�f�4��IL>�7�9�ST9

�
B�MNMFE���If@AEnRL9.Z?<�>.9W@A7�9WIXK�<�RLDFEH<�I�9.Ge@LRLEHKe^

B�G�Z�@A7�9�G
@AE&>.EHSnK�<?@L9 Z�RAB�O�I¤SnEHRL9 K�RX9.>�DNIL9�MF^+� � @¤@L7�9n9.G�Z
�
Gm<�Sn9.RLDF>2B�MgRX9.IX<�MF@LI¤EH\(@�B�DFG�9.Z���DF@L7
@A7?DNI

��B�~_�59�G�Z�RXE��
�f�4��IL>�7�9�ST9"B�RL9WIX7�E���G�B�G�Z&>.EHSnK=B�RX9.ZJ@AETBTRL9�P�9.RX9.G�>�9�
g<�MN9�R�>.E4Z�9
�
\=B�IX9.Z&EHGlBn�$B3~

�59�G�Z�RLEC��IL>�7�9�ST9q�

| 	�egf$H W mDI � f*i W e
�87�9�>.E�STK�<(@�BC@LDNEHG¤E�Pj@A7�9�G?EHG(���4DFIL>.E�<�I':=E�� E��H9.RsBCGQ9.Ge@ADFRL98BCDNRL>�RABCP @�>.E�G��=OH<�RLBC@ADFEHG"��D`@A7|<�G�I[@ARX<�>�@L<�RL9�Z
ST9�IL7�9�IYDFI�B P)BCDNRLM`^nRLEH<?@LDNG�9�@AB�I��TP�EHR���B�IXIAB�<�M`@ � �4D B3@ADNE�G:�
� SnEHG�O&@L7�9_B�K?K�MNDF>2BC@LDNEHG�IWE�P8@L7�9�>�EHSTK?<?@�BC@LDNEHG?I

�
�f9_>2BCG�ST9�Ge@ADNE�G�Z�9���G�DF@LDNEHG
E�P�Z�9.IXDNOHG MFEeB�Z�I¤B�G�Z

:=<?@L@L9.R{B�G=BCMF^4ILDFIZ� � G?E�@A7�9�R"BCK�K�MNDF>2BC@LDNEHG�DNI�@AE >�7�9�>	��@L7=BC@;@L7�9 IL7�E4>	�mIQB�RX9nG?E�@WZ=B�G�O�9.RLE�<�ILM`^�MNE4>2BC@L9.Z
P�EHR;@A7�9 IX@AB�\�DFMNDF@�^�E�P @L7�9TB�DNRX>.RAB3P @WEHR;P�EHR;@A7�9 P�<�G�>�@ADNE�G�G�DNG?O ECP @A7?9T9�G�OHDNG?9.IZ� � \�EH<?@W@A7�DFIWM B�I[@¤K�EHDFGm@

�
@A7�9QK�EHIXDF@ADFEHGlE�Ps@L7�9|IL7�E4>	�mI{B�RL9QE�\?@�B�DFG�9.Z�\e^�>.EH<�K?MNDNG?O @A7�9�
g<�MF9.R;>�EHSTK?<?@�BC@LDNEHG?I ��DF@L7�B�\�E�<�G�Z=B�R[^
M B2^H9�R�>�E(Z?9+���=EHR�B�MNM(@A7�9�IL9�BCK�K�MNDF>2BC@LDNEHG?I

�
Gm<�Sn9.RXDN>2BCMjB�>.>�<�RAB�>�^nDNIsG�9.9�Z�9.Z

�
9.IXK�9�>.DNB�MNM`^"P�EHRfB�9.RXE(Z(^(G�B�STDF>

>.E49��n>.DF9.Ge@AI
�
MNE4>2B3@ADNE�G�I;E�P @L7�9nIL7�E4>	�mI|B�G�Z

�
DNG
B �f92B���9.R{��B2^

�
P�EHR;@A7�9nK�RX9.ILIX<�RL9 Z�DNI[@ARLDF\�<?@LDNEHG1B�MFEHG�O

@A7�9{B�DFRL>.RLBCP @U�
� <?R DNG?Z�<�IX@LRLDNB�M$>.EHG�I[@ARLB�DNGe@AI B�RL9��=RLI[@�@AE 7=B2�H9|B MNB�RLO�9¤RLB�G�OH9¤E�Pg�CB�MNDFZ�DF@�^_DFG&@L9.RLSnI ECPf��B�>�7�Gm<�SQ\�9.R
\�9�>2B�<�IX9���B�IXIAB�<?MF@ � �4D BC@LDNEHG&S B2^ >.EHSnK�<?@L9Q\�E�@A7lMFE���IL<�\�IXEHG�DF>":=E���IWB�G�Z�G�9.B�RLM`^ 7m^4K�9.RXILEHG�DF>QEHG�9�IZ�
� G�E�@L7�9.Rg��DFIL7nDNI @AE{7=B2�H9 BW>.E4Z�98��7�DN>�7nDNIgG�EC@f>�EHSnK�<?@�B3@ADNE�G(��>.B�IL98Z�9�K�9�G�Z�9�Gm@Z� � P�>.E�<�RLIX9

�
RL9.MFD B�\?DNMND`@�^

�
RLEH\�<?IX@AG?9.ILI B�G�Z RL9.B�ILE�G�G=B�\�MF9;>.K�< >.E�IX@ B�RL9{B�MFILE G�9�9.Z�9�Z:�
� 9.IXK�DF@L9"B MNE�@�ECP'RX9.IL9.B�RL>�7lB�G�Z�Z?9��H9�MNEHK?ST9�Gm@ B�>�@ADF�4D`@�^ @A7�BC@Y7=B�IYMN9.ZJ@AETB�>�>.<�RLBC@A9¤B�G�Z RLEH\?<�IX@YP�EHRLS"<(�
M BC@LDNEHG�IYZ�<�RXDNG�O�@L7�9 �H� � I

�
G�9.9�Z�P�E�R P�<�RX@L7�9.R;K?RLEHOHRX9.IXI;DNI�I[@ADNMFM�DFZ�9.Ge@LD��=9�Z:���=EHR DNG�I[@�B�G?>.9

�
@L7�9 B�\�IXEHMN<(@A9

��BCMN<�9QECPf@L7�9|Z�RABCO DFI�IX@LDNMFM'G�E�@{BCMF� B�^4I;K�RX9.Z�DF>�@L9.Z���DF@A7�9�G�EH<�OH71B�>�>.<�RLB�>�^
�
Z�<�9|@AEJILK?<�RLDFEH<�I;9.Ge@LRLEHKe^

K�RLE4Z�<�>�@ADNE�G:�
��G
@A7?DNI">�EHGe@A9¯~(@

�
��B�IXIAB�<?MF@ � �4D BC@LDNEHG1DNI¤B�M`��B2^4I¤@LRX^4DNG�O @AElO�9�@¤STEHRX9 BC>.>.<?RABC@L9 EHR{STE�RL9nRLEH\�<?IX@"P�E�R[�

¨�©Xª�«/¬C®¯«°W±X²�²�²



S"<�M BC@LDNEHG?IZ�D��9.>.9�Ge@AMF^
�
B�RXEH<�G�Z�¡ea�� U��

�
@L7�9"Z�9��H9�MNEHK�Sn9.Ge@ E�P @A7?9¤:=<�>�@A<=B3@ADNE�G�ILK?MNDF@X@ADFG�O IL>�7�9�ST9�I;7=B2�H9

IX7�E���G
@L7=BC@WIL<?>�7
P�EHRXSQ<�M B3@ADNE�G�I�B�RX9|G�E�� B�>�>.9�ILILDF\�MN9q�n�&EHRX9nK?RL9.>�DNIX9.MF^
�
@A7�9Q�fEHR��mI{Z�92BCMNDNG?O���DF@A7�@L7�9

:�<�>�@L<=BC@ADFEHG IXK�MND`@L@LDNG�O{IL>�7�9�ST9�I�7=B2�H9 IL7�E���G�@A7�BC@ Gm<�Sn9.RXDN>.B�MjIL>�7�9�ST9�I���DF@A7 B¤MFE�� Gm<�Sn9.RXDN>.B�Mj9.Ge@ARXEHKe^
BCRL9WK�E�ILILDF\�MN9q�

��G @L7�DNI_K=BCK�9�R
�
BCP @A9�RJB O�9.G�9�RAB�M�K?RL9.IX9.Ge@�B3@ADNE�GyECP{@L7�9�:=<�>�@A<=BC@LDNEHG IXK�MND`@L@LDNG�O
IL>�7�9�ST9�I

�
�f9�K�RL9�IL9.Ge@

@L7�9W:=<�>�@L<=BC@LDNEHGJILK?MNDF@X@ADFG�OQIL>�7?9.Sn9{�f9¤7�B���9¤DFSTK?MN9.Sn9.Ge@L9.ZJDNG_@A7?9{DFG�Z�<�I[@ARXD B�M 
g<�MF9.R8>�E(Z�9{E�P ��B�IXIAB�<�M`@
� �4D BC@LDNEHGJBCG�Z @L7�9WGm<�ST9�RLDF>2B�M�RX9.IX<�MF@LI��f9W7=B2�H9{OHE�@8��D`@A7_@A7�DFI�IL>�7�9�ST9q�

z �8�DA��DI � f*ILKMf*i W etns_baci fsf*i\e�� n � �LAS^dABn
z Z\P �8�LA��bI � f*IDKhf*i W etn$_Daciqfsf*ice�� jlW Hº^dKTacicnO^
�87?9.IL9TG�9�� �4DFG�Z1E�P Gm<�Sn9.RXDN>.B�MgIL>�7�9�ST9�I"7=B2��9T\�9.9�G5DNG?DF@ADNBC@A9�Zl\e^ �YE49 DNG ��¡H�HUJBCG�Z
7�B���9T\�9.9�G5Z�9¯�
��9.MFEHK�9�Z \m^5S BCGm^
E�@L7�9.RXIZ� �87?9�:=<�>�@L<=BC@LDNEHG IXK�MND`@L@ADFG�O�IX>�7�9.Sn9.I

�
BCMNILE�>.B�MNMF9.Z�RX9.IXDNZ�<=BCM Z�DFIX@ARXDN\�<(@ADNE�G

IX>�7�9.Sn9.I
�
7=B2�H9 \�9�9.G�MNB�RLO�9.MF^"K�RL9�IL9�Gm@L9.ZJDNG @A7?9 MFDF@L@L9.RLBC@A<�RX9

�
P�EHRsDNG?IX@�BCG�>.9YDNG � 9.>�EHG�DNG?>	�TBCG�Z�B�M��g¡ 6 �g���

E�RYDFGJ�'B�DFMNM��.RL9�¡ea	�VU����
�
9 RL9.>.B�MNM 7�9.RX9J@L7�9J:=<�>�@L<=BC@LDNEHG ILK?MNDF@X@ADFG�O�ST9�@A7�E4Z�EHMFEHO�^1P�EHR|ILE�MF�4DNG�Ol@L7�9 IL>2BCM B�R|>�EHG�IL9�RX�CBC@LDNEHG M B2�
K?RLEH\�MF9.S E�G&BCG&BCRL\�D`@ARABCRX^ @LRLDNB�G�OH<�MNBC@ADFEHG ECP B|Z�EHSTB�DFG�
��
�
9W>.EHG?ILDNZ?9.R8@A7�9WK�RXEH\�MF9.S

�� �
�����������������! #"%$'&)(+*,(.-0/21 
 (3" �54  
6 E�<�G�Z=B�R[^_>.E�G�Z�DF@LDNEHG?I7 B�<?>�7m^J>�EHG�Z�D`@ADFEHG�I

8 �:9

; <?IX@�MND �C9sDNG{MNDNG?92B�R �=G?DF@A9s9�MN9.Sn9.Ge@�Sn9�@A7?E(Z�I
�
@L7�9�ILEHMF<?@ADFEHGWDNI�B�K�K�RXE2~?DFS B3@A9.Z{\e^{BY>�EHGe@ADFG4<?EH<�I$P�<�G�>�@LDNEHG

�
�CB�R[^4DNG�O MNDFG�92BCRLMF^TE��H9�RY9.B�>�7&@L9�@LRAB�7�9�Z�RAB

�

� $'&)(<*=(.->( � /?�A@CB � B $ � /ED B $F&)(+*=(+-0/ 8 UG9
��7?9.RL9 � B $ � / DNI|@L7�9&�CB�MF<�9JE�P � BC@nG�E4Z�9IH

�
BCG�Z D B @A7�9 MNDFG�92B�R|IX7=B�K�9&P�<�G?>�@ADFEHG 9�m<=B�M�@AE1<�G�D`@�^ BC@

$F& B (+* B (.- B / B�G�Z 9�m<=B�M�@LEn��9.RXETEH<(@AILDFZ�9�@A7?9{IX<�K�K�EHRX@YE�P'B�MFM�@A9�@ARABC7�9.Z�RLBnSn9.9�@ADFG�O BC@�G�E4Z�9JH �
�87?9¤DFGm@L9.OHRLBC@ADFEHG_E��H9�R BCG&9�MN9.Sn9.Ge@D� MN92BCZ�I�@AE

KLKMKON ������QPSR �UT KMKLKVN �W ��� � PSR 8 6 9
��7?9.RL9W�f9¤7=B2��9{G?E�@A9�Z

�W � � ����� 8 ]X9
¨3©[ª�«¬3®¯«°;±X²�²�²



� DF@A7&B��=RLI[@�EHRXZ�9.RYDNGJ@ADFST9WB�K?K�RLE2~(DNSTBC@ADFEHG
�
�f9">.B�G&��RXDF@L9{@L7�9¤MF9�P @Y7=B�G?Z�ILDFZ�9{E�P @A7?9¤9��4<�BC@ADFEHG 6 DNG

@A7�9WMNE4>2BCM�9.MF9.Sn9.Ge@�Gm<�Sn9.RLDFG�OnB�I

K KLK N ������ PSR � R
N� � �������� T � � �	 � � ���
���� T � � �	 � � ������� T � � 	 � � ���
���� T � ��	 � � 8 aG9

��7�9.RX9 R
N
Z?9.G�E�@L9.I8@A7?9W��EHMN<?ST9;E�P�@A7?9{9�MN9�ST9�Gm@��\�

�jE�R�@A7�9 RLDFOH7e@W7=B�G�Z1ILDFZ�9
�
�f9T>�7?E(EHIX9nB�G5BCK�K�RLE2~(DNSTBC@LDNEHGlDFG�EHRLZ�9�R;@AE >.EHSnK�<?@L9Q@A7�9nRL9�ILDNZ?<=B�M�� N �� � � N �W �C� � PSR �
�87?9¤DFZ�92BQE�P�@A7�9�:�<�>�@L<=BC@ADFEHG ILK�MFDF@L@LDNG�O"IL>�7�9�ST9�I DFI�@A7�9�G @LEnIXK�MND`@8@A7�9WRX9.ILDFZ�<=B�M�DNG� N � � N � � � N � � � N  � � N � 8 � 9

�87�9|:=<�>�@L<=BC@LDNEHG�ILK?MNDF@X@ADFG�O�Sn9�@A7?E(Z�>�EHG�ILDFIX@LI{ECP Z�DFIX@LRLDN\?<?@ADFG�O P�RABC>�@ADFEHG�I;E�P�@A7?9|RL9.IXDNZ�<�B�M�� �87?DNI;MN9.B�Z�I
@AE|@A7�9W9¯~?K?MNDN>�DF@8IX>�7�9.Sn9

@N���� B�� N R N� �������B T � �B	 � �UT @N���� B�� N � N B 8 �G9
EHR
�
DFG B�GJ9�m<�DF�CB�MF9.Ge@8� B�^

� �������B � ���B T 	 �R B @ N �
N B 8 �09

BCP @A9�R 7=B2�4DNG?O�DNGe@ARXE(Z?<�>.9�Z R B � @N���� B�� N R N� ��7�DN>�7�DFI G�ETSTE�RL9¤@L7=B�G�@L7�9¤��EHMN<?ST9¤E�P @A7?9QZ�<=B�M�>.9�MNM�BC@

G�E(Z?9 H �
��@WDNI;E�P @L9.G1<�IL9�P�<�M @AE DNGe@ARXE(Z?<�>.9Q@L7�9�� NB Z�9 �=G�9.Z
\e^�� N B � � NB � N �Q�59 RL9��m<�DNRX9 @L7=BC@ @B�� N � B � � P�EHR
>.EHG�IXDNI[@A9.G?>�^��

�'MN<�>�@A<=B3@ADNE�G�ILK?MNDF@X@ADFG�OTIX>�7�9.Sn9.I;�f9.RX9|<�IL<=BCMNMF^ �=RXIX@;Z?9��H9�MNEHK?K�9�Z�P�E�R @A7�9"IL>2BCM B�R B�Z?�H9�>�@LDNEHG�9�m<=B3@ADNE�G:�
�87�9.G

�
@L7�9WK�RLE�\�MN9�S E�P�@A7�9W9�~4@L9.G�IXDNEHG E�P�@A7�9WIL>.B�M BCR8IL>�7�9�ST9�IY@LEnI[^4IX@A9�STIY7=B�I8@LEn\�9WILEHM`�H9�Z:�

�87�DNI;K�RXEH\�MF9.S DFI;92B�IXDNM`^lILE�MF�H9�Z1��7?9.G
@L7�9 IX^4IX@L9.S DFI;Z�D B�O�EHG=B�MFDNIABC\�MN9q�¤��G�@A7�DFI;>2B�IX9
�
IL>.B�M B�R;IX>�7�9.Sn9.I

>2B�G�\�9 <?IL9.Z�P�E�R 92BC>�7_IL>2BCM B�R�9�m<=BC@LDNEHG?I E�P�@L7�9 Z�DNB�OHEHG�B�MNDFIL9.ZnIX^4I[@A9.S � 6 <?@
�
7�9�RL9

�
EH<�R B�DNS DFI�@LEQILEHM`�H9


s<?MN9.R89��m<=BC@ADFEHG�I
�
��7�DN>�7&B�RL9;G?E�@YZ�D B�O�EHG=B�MFDNIABC\�MN9q�

�jE�R¤IX<�>�7 G�E�@QZ?D B�OHE�G=B�MNDFIAB�\?MN9QI[^(I[@A9�STI
�
@��fE�STB�DNG1EHRLDF9.Ge@�B3@ADNE�G�I"BCRL9 DFZ�9.Ge@LD��=9�Z:� � G�9�>�EHG�IXDNIX@LIQE�PYB

P�EHRLSTB�Mg9�~4@L9.G�IXDNEHG E�P @A7�9TIL>2BCM B�R¤IL>�7�9�ST9q� � G BCK�K�MNDF>2BC@LDNEHG�E�P @A7�DFI"DNZ?92B&DFI¤Z?EHG�9 P�EHRW@A7?9�!���IL>�7�9�ST98 ! BCRLRLE�� IL>�7?9.Sn9C9�DNG 6 E�G��=OHMFDNEHMFD$B�G�Z1B�M��{¡ � � 6 ���F�87�9|EC@A7�9�R;EHRLDF9.Ge@�BC@LDNEHG
�
�=RXIX@WDNGe@LRLE4Z�<�>.9�Z�\e^ �YE49

DNG8��¡H� � � ] �
�
DNI8@LEnZ?9.>.E�STK�EHIL9;@L7�9WDNG�D`@AD BCM�RX9.IXDNZ�<=BCM"� N B�IYB|IL<�S E�P'IXDNSnK�MN9 ��B2�H9¤ILEHMF<?@ADFEHG�I �

z Z | �8�DA_LH W _ AGH$f*i\ABn WTj f��DAmDicnsf$HOicFDIEf*i W eDn
�59 RL9.>.B�MNM�7�9�RL9 @L7�9 STB�DNGnK�RXEHK�9�RX@LDN9.IfE�P�@A7?9 :=<�>�@A<=B3@ADNE�G�ILK�MFDF@X@ADNG?O¤IX>�7�9.Sn9.I�B�G?Z @A7�9 >.EHG?Z�DF@LDNEHG�Is@A7?9�^
DNSnK�EHIX9�EHG_@A7?9{Z?DNIX@LRLDF\�<?@ADFEHG�I�� N B �

¨�©Xª�«/¬C®¯«°W±X²�²�²



6 9�P�EHRX9fMFDNIX@LDNG�O8@L7�9.IX9 K�RXEHK�9�RX@LDN9.I
�
�f9 G?9.9.Z¤@AE DFGe@ARLE4Z�<�>�9

�
P�EHR�92B�>�7¤G�E(Z?9 H�E�PjB�G¤9.MF9.Sn9.Ge@ �

�
� B � �� �W � �� B��D`@A7 ��

B
@A7�9nDNGe@A9�RLDFEHR;G�EHRXS B�MFI�@AE @A7�9 @A9�@ARABC7�9.Z�RLB �

�
K�EHDFGe@A9.Z�@AE�� B�RLZ1@A7�9TG�E4Z�9 H

�
IX>2B�MF9.Z
\m^�@L7�9.DFR

RX9.IXK�9�>�@AD`�H9{IL<�R[P)B�>.9�IZ���87m<�I
�
EHG�9W7=BCI

�@B
� � �� B � � BCG�Z �@B � � � B �� �

��DNRLI[@
�
BQ:=<?>�@A<�BC@ADFEHGJILK�MFDF@L@LDNG�O|IX>�7�9.Sn9WDNI8ILB�DNZ_@AEn\�9;<�Ke��DNG�ZJ��7�9.G @A7�9WZ�DFIX@LRLDN\?<?@ADFEHG�I�� N B IABC@LDNIXP ^

$�� / � NB �� D`P � B �  8 ¡09
�87?DNI K?RLEHK�9.R[@�^ DFIf>.B�MNMF9.Z <?Km��DFG�Z�DFG�O"\�9.>.B�<�IL9;D`@ DFI�@L7�9 9¯~?B�>�@89¯~4@A9.G?ILDNE�G_E�P�@A7?9 <�Ke��DNG?Z�DNG�O"G�E�@ADFEHGTP�E�R
@L7�9WRL9�ILEHMF<?@ADFEHGJE�P�@L7�9WEHG�9;Z�DFST9�G�ILDFEHG=B�M�>.EHGe��9.>�@LDNEHG&9�m<=BC@LDNEHG��

� G�E�@L7�9.R�K?RLEHK�9.R[@�^ DFI K�EHILD`@ADF�4D`@�^�� � :=<�>�@A<=BC@LDNEHG ILK�MFDF@L@LDNG�O{IL>�7?9.Sn9�DNIfIAB�DFZ @AEQ\�9 K�EHIXDF@AD`�H9 DFP�@L7�9 �CB�MN<?9
B3@Y@L7�9;G�9�� @ADFST9¯��IX@L9.KJ>2BCG \�9;��RLD`@L@A9�G B�IYB >�EHGe�H9¯~�IX<�S�E�P��CB�MN<�9�I�BC@8@A7?9{K?RL9��4DFEH<�I8@ADFST9¯��IX@L9.K

�

$	� / ���
���B � @

 � 


��� 
 ��DF@L7 � 
�  " � 8 ���G9
@LEHOH9�@A7�9�R���D`@A7_@A7?9{>�EHG�IXDNIX@L9.G�>�^J>.EHG?Z�DF@LDNEHG @


 � 

� � �

�87?9 M BCIX@WDNSnK�EHRX@AB�Ge@WK�RLEHK�9.R[@�^�DNIWMNDFG�92BCRLDF@�^�K�RL9�IL9�RX�4DNG�O{� �87�DNIWK�RXEHK�9.RX@�^1DFI{I[@ARXEHG�OHM`^l@ADF9.Z�@AE IL9.>�EHG�Z
E�RLZ�9�R BC>.>.<?RAB�>�^�� � :=<�>�@L<=BC@LDNEHGJILK?MNDF@X@ADFG�OQIL>�7?9.Sn9¤DFI8IAB�DFZJ@LE \�9WMNDFG�92BCRLDF@�^TK�RX9.IL9�RX�4DNG?On��7�9�G

$	��� / � N B��  ��7�9�G � N �  8 ���C9
B IL< �T>�DN9�Gm@Y>�EHG�Z�D`@ADNE�G�@AE OH<=B�RLB�Ge@�^�@A7?DNI�K�RLE�K�9�RX@�^_\�9.DFG�O|@A7=BC@�� NB DNI8\�EH<�G�Z?9.Z:�
6 9�P�EHRX9{O�EHDNG�O|E�G

�
� 9W7=B2��9{@LEnK?RL9.>�DNIX9¤7�E�� � 9;@�B���9{DNGe@AE B�>�>.EH<?Gm@Y@A7?9{\�EH<�G?Z=B�RX^�>.EHG�Z?DF@ADFEHG�I �

z Z z �8�LAF W ILeDmDKMH*N � W eLmDi f*i W eLn
�
9n>�7�E(E�IL9TBJ@LRL92B3@ASn9.Ge@{E�Pf@L7�9n\�EH<?G�Z=B�R[^�>.EHG�Z?DF@ADFEHG�I���7�DF>�75BCMNMNE�� <�IW@AE <�IL9TB�MNM�@A7�9 IL<?\�RLEH<(@ADNG?9.I
��7?DN>�7 7�B���9 \�9.9�GT��RLD`@L@L9.G P�EHRgEH<�R �=G�D`@A98�HE�MN<�Sn9�IL>�7�9�ST9�I

�
P�E�R�DFG�IX@AB�G�>�9�@L7�EHIX9 E�P�EH<�RsRL9�P�9.RX9.G�>�9 >.E4Z�9q�

�87?9��=G?DF@A9���EHMN<?ST9;IX>�7�9.Sn9.IYMN9.B�Z_@AE|@A7�9WZ�9�>.EHSnK�EHILD`@ADNE�G� � ������� � �UT � � ��� ����� �� � � � � �	� � T � ��� � � � � ��
8 ��U 9

��7?9.RL9 � DNI�B�@A9�IX@�P�<�G�>�@LDNEHG����87�9�G�B;� 9.B �QP�EHRLS"<�M BC@LDNEHG"E�P�\�EH<�G�Z�B�RX^|>�EHG�Z�D`@ADFEHG�IgDNIg<?IL9.Zn@AE{>.EHSnK�<?@L9� ��� � � ��� �� �
��G1@A7�9|:=<?>�@A<�BC@ADFEHG
IXK�MND`@L@LDNG�O�P�EHRXS BCMNDNIXS

�
� � ��� � ��� � DFI;Z�DNRX9.>�@AMF^l>.EHSnK�<?@L9.Z:�n��G
E�RLZ�9�R{@LE STB �C9n@L7�9

ILB�Sn9W@LRL9.BC@ASn9.Ge@YB�I�DNG_@L7�9 �=G�DF@L9��HEHMF<�Sn9;>2B�IX9
�
�f9{��RXDF@A9� � ������� � � T � � ��� � � �!�� T � � � � � � �!� � � ��� � � ��� �� T � �"� � � ��� ��

8 � 6 9
¨3©[ª�«¬3®¯«°;±X²�²�²



�874<?I
�
� 9W>�EHSTK?<?@A9WDNG B��=RXIX@�@ADFST9

T KLK K � � � �!�� ��� �:�<�>�@L<=BC@ADFEHGJILK�MFDF@X@ADNG?O
� KMK � � � � � ��� ��� �>�9.Ge@A9�RL9�Z�@ARX92BC@LST9�Gm@

8 �2]X9

B�G�Z+@A7?9.G+�f9�B�Z�Z � ��� � � � � �� � ��7�DN>�7 �f9l>.E�STK�<(@A9���D`@A7 B
�f92B � P�EHRLS"<�M BC@LDNEHG E�PW@A7?9l\�E�<�G�Z=B�R[^
>.EHG�Z?DF@ADFEHG�I �

� � � HJI � icKTa)mLA � W ^`_ W n$i f*i W e WTj f��DA���ILa\AGH"A��-IDKhf*i W eDn
��G�@A7�DFIQIL9�>�@ADFEHG

�
�f9 RX9.>.B�MNMs@A7�9_7e^4K�9.RL\�EHMFDN>�9�MNMNDFK?@ADF> Z�9.>�EHSTK�EHIXDF@ADFEHG�E�P�@L7�9 
g<�MN9�RQ9�m<=BC@LDNEHG?IZ� �87�DNI

Z�9.>�EHSTK�EHIXDF@ADFEHG
�
��7�DF>�7�DNIfDNG�IXK�DNRX9.Z�\e^n@A7�9 � 9.>.E�G�DNG�>	�H� � DNRXIL>�7JZ�9�>.EHSnK�E�ILDF@LDNEHG�� a��

�
7=B�I�\�9.9�G_9�~(K�EHIL9�Z

DNG �'B�DFMNM��.RL9�¡ea �VU���DFG @L7�9_@�� E
Z�DNSn9.G?ILDNE�G=B�M >.B�IL9&B�G�Z DNG 6 E�G��=OHMFDNEHMFD B�G?Z�B�M�� ¡ � � 6 ��DFG @A7�9J@A7�RX9.9
Z�DNSn9.G�IXDNEHG�B�M >2BCIL9+�.�87�DFI¤Z?9.>.E�STK�EHILD`@ADFEHG�DNI¤B&>.RX<�>.DNB�MsK�E�DNGe@WP�EHR;@A7�9TIL>�7�9�ST9n� 9 B�RL9TOHEHDNG?OJ@LE�Z�9.B�M
��DF@A7JDFGJ@L7�9;G�9¯~(@ IL9�>�@LDNEHG:�

�87�9�
s<?MN9.R89��m<=BC@ADFEHG�IYB�RX9{<?IL<=B�MFMF^n��RLD`@L@A9�G ��D`@A7 B|>.EHG?IL9.R[�CBC@AD`�H9WP�EHRLS <�ILDFG�O|@A7�9;�CB�RLDNB�\�MF9

� �
�									



�� ��������

�����������
�

8 ��aG9

��7�9.RX9 � RL9�K�RL9�IL9.Ge@LI @A7�9JOeBCI|Z�9.G�IXDF@�^ � � � � B�G�Z � B�RL9�@L7�9 &)T
�
*,T B�G?Z - T >�EHSTK�EHG�9�Ge@AI E�PY@A7�9

�H9.MFE(>�DF@�^T�H9.>�@AEHR �� � � DNI�@A7?9{IXK�9�>.D �=>{@LE�@�BCM�9.G?9.RLOC^ B�G�Z��J@A7?9{IXK�9�>.D �=>;@AE�@AB�M�9.Ge@L7=B�MNKe^+�
�87�DNI8>�EHG�IL9�RX�CBC@LDF�H9WP�EHRXS DNI � �� & � ���� * � ���� - �  8 � � 9
��DF@A7

�A�
�									



� �� � � ���� � �� � �� � �

�����������
�

�
� �

�									



��� � ��� � ��������� �

�����������
�

�
� �

�									



��� � ������� � ����� �

�����������
�

8 ���G9

B�G�Z_� 9{G�E�@L9

� ��� ���� � � ��� � � ��"! 8 ���09
��G�@L7�9Q:=<�>�@A<=B3@ADNE�G�ILK�MFDF@L@LDNG�O >.EHGe@A9¯~4@

�
DF@;DFI�<�IX9�P�<�M @LE >�EHG�IXDNZ�9�R�@A7�9��m<=B�IXDgMNDFG�92B�RYP�EHRLS E�Ps@A7�9�
g<�MF9.R

9�m<=BC@LDNEHG�I # � �� & �%$ � �� * �'& � �� - �! 8 ��¡09
¨�©Xª�«/¬C®¯«°W±X²�²�²



��D`@A7 #
� � �� � � $ � ���� � � & � ���� � 8 U��G9

BCG�Z �f9{G�E�@A9
� �

#
���� �%$ ��� �%& ��"! 8 U��C9

� MF@L7�EH<�OH7��f9�� B�Ge@|@AE�ILE�MF�H9�@L7�9_IX@L92B�Z(^ 
g<�MN9�R|9�m<=BC@LDNEHG?I
�
�f9J��DFMNM�>.EHG?ILDNZ?9.RQ@A7?9�<�G�I[@A92BCZ?^ 
g<�MN9�R

9��m<=BC@ADFEHG�I \�9�>2B�<�IX9"�f9Q<�IL9QBTK�IX9.<�Z�E_<?G�IX@L92B�Z?^&K�RXE(>�9.ILI ��DF@A7&MNE4>2B�M�@LDNSn9���I[@A9�K�K�DNG?On@LE RL9.B�>�7�IX@L92B�Z(^
I[@�BC@L9.I �&�87m<�I

�
�f9W>.EHG?ILDNZ?9.R

� ���� �
# ���� & � $ � �� * �%& � �� - �  8 UHU 9

�$�fE�>�7=B�G�O�9.I�E�P'��BCRLD BC\�MN9�IY7�B���9"@AET\�9{STB�Z�9{DNG�E�RLZ�9�RY@LE EH\?@AB�DNGJ@A7?9"7e^4K�9�RL\�EHMNDF>¤9�MNMNDFK?@ADF>�Z�9�>.EHSnK�E3�
IXDF@LDNEHG:�
��G&B��=RLI[@YIX@A9�K

�
� 9{<�IX9W@L7�9WIX^4SnST9�@ARLDF�.DFG�OQ�CB�RLDNB�\�MN9�IZQ

� � �
�										



� �������� �� �� � T � � � �

������������
�
��� � R ��D`@A7 R �

�									



��
��
�

�����������
�
B�G?Z � �

����������
�

    �
	 ��� �      �      �  T � �    �
����������
�

8 U 6 9

��7?9.RL9W�f9¤G�EC@A9 � @L7�9;�H9.MFE(>�DF@�^ E�P'IXEH<�G�Z�B�G�Z � @A7�9WK�RX9.ILIX<�RL9q�
� D`@A7_@A7?9W�CB�RXD B�\?MN9 �

�
@A7�9�
g<�MF9.R89�m<=B3@ADNE�G�I�\�9�>.EHSn9

� ���� � �
# � �� & ���$ � �� * ���& � �� - �! 8 UC]09

��D`@A7

�
#
�
����������
�

� �    
� �      �      �      �

� ���������
�
� �$ �

����������
�

�  �    �    
�  �      �      �

� ���������
�
B�G?Z �& �

����������
�

�   �   �      �   
�   �      �

� ���������
�

8 UHa 9

� P @A9�R�@L7�DNI8I[^4STSn9�@LRLDN�.BC@ADFEHG�E�P�@A7�9 
g<�MF9.R�9�m<=B3@ADNE�G�I
�
�f9WDNGe@ARXE(Z�<?>.9;@A7�9WIX9.>.E�G�Z&>�7�B�G�OH9{E�P���BCRLD BC\�MN9�I

� �� �

�													



�
��� � � � � �� � � ���
��� � � T�� �� � � ��� �� � � ��� ���� � � �� � � ��� � T � � � �

���������������
�
���� � � ��DF@A7 �� �

����������
�

� � � � � �  � � !  � T�� � � T�� �  T�� � !   � � � � �  � � !  � � � � � �  � � !      �
����������
�

8 U � 9

¨3©[ª�«¬3®¯«°;±X²�²�²



��7�9.RX9W�f9{7=B2�H9{G�E�@A9�Z �� � ��� �� �
B�G�ZJ�f9{7�B���9{@AB ��9�G�� �� ( �� ( ���� B�IYB�GJEHRX@L7�EHG�EHRXS BCM�Z�DFRL9.>�@Y\=B�IL9q�

�87�DNI8>�7=BCG�OH9{E�P��CB�RXD B�\?MN9.I MN92BCZ�I�@AE
� ���� � ���� � � �# �� � ��� & ���$ �� � ��� * ���& �� � ��� - � �  8 U��G9

��DF@A7 ��!� ���� � �
��G�EHRLZ�9�R @AE EH\?@�BCDNG�@L7�9Q7e^4K�9�RL\�EHMNDF>"9.MFMNDFK?@ADF>{Z?9.>.E�STK�EHILD`@ADFEHG

�
� 9|7=B2��9Q@AE�<�IX9Q@A7�9"K�RL9�>.EHG�Z?DF@ADFEHG�G�DFG�O

S BC@LRLD ~ ��7�DN>�7	��B�GJ��9.9�R8B�G�Z B�M��'DFGm@LRLE4Z�<�>�9.ZJDNG_¡�� � � ��B�G�Z���7�DF>�7_��B�I89¯~4@A9.G?Z�9.ZJ@AE"@L7�9 6 � >.B�IL9;\e^
6 EHG��=O�MNDNE�MND�B�G�Z&B�M��'DNG ¡ � � 6 �

�
�� ��

����������������������
�

� � �� � T � � �� � � T � � �� � � T � � �� � �  
T � � �� � � 

� �
� � � � 

� �
� � 

� �
� �  

T � � �� � � 
� �
� � 

� �
� � � � 

���
� �  

T � � �� � � 
� �
� � 

���
� � 

� �
� � � �  

    �

����������������������
�

8 U��09

��DF@A7 � � � �� � B�G�Z � � � B�G�Z  Z�9 �=G�9�ZlB�I� ��� ����� $�� � (�� � � T ��� /
� � � �

����� $ �!(��:/ BCG�Z  � � � � �� � T � 8 U�¡09
��DF@A7�� �! ��  ��

�
MND �C9;DNG �'BCDNMNM��.RX9;¡ea	�VU:���

� DF@A7�@L7�DNI�STBC@ARXD`~
�
�f9;��RLD`@A9W9�m<=BC@LDNEHG&U��QDFG&BCG 9��m<�DF�CB�MF9.Ge@8P�EHRLS

������ � � �� � �
 � � �� � �� �
 �# �� � ��� & � �� �
 �$ �� � ��� * � �� �
 �& �� � ��� - � �! 8 6 �09
�87�DNI8G�9�� P�EHRXS MN9.B�Z�I�@LE � ���� � � �� � 
 � � ��! � ��"� �! 8 6 �:9
��DF@A7

 � ��#� �

������������������
�

�%$ � �� � �� �� �&$ � �� �� ��   
�%$ � �� �%$ � �� T � � �� �� ��   
�' � �� �' � �� � ��   
   ��  
    ��

������������������
�

��� �� B�G?Z $�( � � � T �*) � �' � � 8 6 UG9

¨�©Xª�«/¬C®¯«°W±X²�²�²



�87m<�I
�
� 9;7�B���9;EH\?@AB�DNG�9�Z_B�G_9��4<?DF�CB�MN9�Ge@�P�EHRLS E�P$@L7�9 
g<�MN9�R�9�m<=B3@ADNE�G�I 8 9�� 6 �:9

�
BC@�MF92B�I[@8MNE4>2B�MFMF^|E���9.R

9.B�>�7�9�MN9�ST9�Gm@ �\�
��G @L7�DNIQG?9�� P�EHRLS

�
@�� E�Z�D`��9�RL9�Gm@QK=B�RX@LI|>2B�G \�9_Z�DFIX@ADFG�OH<�DFIL7�9�Z:� �87�9�@A7?RL9.9 ��RLIX@ 9��m<=BC@ADFEHG�I|E�P�@L7�9

9��m<=BC@ADFEHG 6 UW>�EHG�I[@ADF@L<?@A9YBWIL<�\?IX^4IX@L9.S ��7�DN>�7TDNIgDNG?Z�9.K�9.G�Z?9.Ge@�E�P�@A7?9Y@��fE"MNB�IX@s9��4<�BC@ADFEHG�I�B�G�ZTDNIg>2BCMNMN9�Z
@L7�9{B�>.E�<�IX@LDN>WIL<�\?IX^4IX@L9.S �&�87�9;@��fE MNB�IX@8E�G�9.I B�RL9;9�Ge@ADNRX9.M`^�Z�9�>.EH<�K?MN9.Z IL>.B�M BCR�B�Z?�H9�>�@LDNEHG 9�m<=BC@LDNEHG?IZ�

� K�E�G @A7�DFIfZ?9.>.E�STK�EHIX@LDNEHG
�
�f9�>.B�G @ARX92BC@�@A7?9 @��fEQK=B�R[@AI DFG Z�D`��9�RL9�Gm@�� B�^4I �&�87�DFIfDFI�@L7�9 E�\��X9.>�@8E�P�@L7�9

G?9�~4@ IX9.>�@ADNE�G
�
��7�9�RL9W� 9{DNGe@ARXE(Z?<�>.9�@L7�9{��B�~_�59�G�Z�RXE��l�f���(� IX>�7�9.Sn9+�

� �8�DA��<K � 3 ABeDmLH W���� 2U�[	>n � �DAS^dA
�
9;K�RX9.IL9�Ge@ 7�9�RL9�@L7�9{��B�~��
9.G�Z�RXE��������(��IL>�7?9.Sn9+���87�DNI8IX>�7�9.Sn9WDNI�\=BCIL9.Z <�K�EHG_@A7�9;STBC@LRLD`~m��IL>2BCM B�R
Z?9.>.E�STK�EHIX@LDNEHG�E�Ps@A7�9|RX9.ILDFZ�<=B�M��;��G�Z�9�9.Z

�
@A7?9|Z�DF��9.RLO�9.G�>�9|E�Ps@A7�9":�<(~(9.IW>2B�G�\�9"��RLD`@L@L9.G�B�I�@L7�9QIL<?S

ECPg@A7�9QRX9.IXDNZ�<=BCM'E�Pg@L7�9|B�>�EH<�IX@LDN>¤IL<�\�I[^4IX@A9�S B�G�Z�ECPg@A7�9QRX9.IXDNZ�<=BCMNI ECPg@A7�9QMNB�IX@ @�� E_IX>2B�MNB�R�BCZ?�H9�>�@ADFEHG
9��m<=BC@ADFEHG�I Q

� �� & � ���� * � ���� - � �	� � ( � � ( �  � ����� � ���
�			


�� ��� �
�� 

�����
�
����
�� ��� �
�������������

� �W � � �� � � �� � � �
�������� ��� � �W"! � �� ! � !� ��� �
 ������#$��
8 6H6 9

��7?9.RL9n� 9 7=B2�H9 G?E�@A9�Z%�
B
@L7�9n��9.>�@AEHRXIQE�P @L7�9 STBC@LRLD`~ � �� � 
 � � �� � �W"& @L7�9 BCZ?�H9�>�@ADFEHG5��9.>�@LEHRLI¤E�P�@L7�9

MNB�IX@8@��fEnIL>2BCM B�R89��4<�BC@ADFEHG�I 8 DFG K?RAB�>�@ADNIX9
� �W � � �W ! � �� 9�B�G�Z

� �
����������
�

�&$ � �� � �� �� �%$ � �� �� ��
�%$ � �� �%$ � �� T �� �� �� ��
�' � �� �' � �� � ��

����������
�
�U$ � �0( �  ( � ! / 8 6 ]09

�87?9fI[@ARAB3@A9.OC^;E�P?@L7�9��$B3~;�
9.G�Z�RXE��Q�����(��IX>�7�9.Sn9 8 ���+� ���(��IL>�7�9�ST9V9$DFI�@AEYILK�MFDF@�@L7�9�B�>.E�<�IX@LDN>sRL9�ILDNZ?<=B�M
��('*),+.- &0/,1 � ��D`@A7|B STBC@LRLD`~W:�<�>�@L<=BC@ADFEHGQIXK�MND`@L@ADFG�O B�G�ZQ@A7?9 @�� E;IX>2B�MNB�R'RX9.IXDNZ�<=BCMNI � � / � � 243 & B�G�Z � / � � 5 )�-���D`@A7

B IL>.B�M BCR :=<�>�@A<=BC@LDNEHG ILK?MNDF@X@ADFG�OQIL>�7?9.Sn9+�
��Gl@L7�9 ���+� ���(��IX>�7�9.Sn9

�
@L7�9QSTBC@ARXD`~&�$B3~&�59�G�Z�RLEC��IL>�7?9.Sn9|DNI <?IL9.Z�@LE_ILK�MFDF@ �('6)�+	- &0/,1 B�G?Zl@A7�9|���(�

IX>�7�9.Sn9{DNI8<�IX9.Z&@LE ILK�MFDF@ � / � � 273 & B�G�Z � / � � 5 )�-P�
¨3©[ª�«¬3®¯«°;±X²�²�²



� Z\P �8�DA ^dKhf$HJi�� �<K � 3 ABeDmLH W�� n � �LAS^dA
�87�9��$B3~"�
9.G?Z�RLE�� IL>�7�9�ST9�>.B�G|\�9�P�E�RLSQ<�MNBC@A9�ZQB�IsB :�<�>�@L<=BC@ADFEHGQIXK�MND`@L@ADFG�O IX>�7�9.Sn9

�
B�I'IL7�E���Gn\m^ �YE49

DNGJ�P�	� �������87m<�I
�
DFG_@A7�9WIL>.B�M BCR8>2B�IX9

�
@A7?9¤�$B3~��59�G�Z�RLEC��IL>�7�9�ST9W>.E�RLRL9�ILK�EHG�Z�I�@AE|@L7�9WZ�DNI[@ARLDF\�<?@LDNEHG������� NB � �� � 	 �' R

N � B 8 6 aG9
�87�9�STBC@ARXD`~¤�$B3~{�59�G�Z�RXE���IX>�7�9.Sn98DNI�EH\?@�BCDNG�9�Z"��DF@L7|B P�EHRXS B�MmOH9�G�9.RLB�MNDFIABC@LDNEHG{E�Pj9��4<�BC@ADFEHG 6 a��t�87m<�I

�
� 9W7=B2�H9 � ����� NB � �� � P � 	 �' R

N�� B 8 6H� 9
��7�9.RX9 � B DNI�B|S B3@ARLD ~�O�9.G�9�RAB�MFDNIAB3@ADNE�G_E�P�@L7�9WIL>.B�M B�R � B� B � �� 	 � � � B�
 � �  � B�� � � ! � B��� 8 6 �G9
�87�9���<�Z�O�^HB�RLZT9�~4@A9�G�ILDFEHG�E�P�@A7�9Y@ADFST9¯��IX@L9.K�� ��� ��¡ ��B�MFMNE���Is<�If@LE¤OH9�@�B{S B3@ARLD ~n�$B3~ �
9.G�Z�RXE�� IL>�7�9�ST9
��7�9.RX9 	 � Z�E(9�I�G�E�@ B�K�K�92B�R�BCGm^�MNEHG�O�9.RZQ� ����� NB � �� � P � $ ' /,&0&'

� B �
 @�� � � � � �� � � 8 6 �09
��7�9.RX9 $ ' /,&0& DFI8BQ>.E�G�IX@AB�Ge@8@�B �C9.G_@AE � B�G?Z � � B � DNI @L7�9;STBC@ARXD`~n��7�DN>�7_7�B�I�@A7�9;ILB�Sn9�9.DFOH9.Ge�H9�>�@LEHRLIYB�I� B \�<?@���7�E�IL9{9.DNO�9.Ge�CB�MN<�9�I�B�RL9;@L7�9{B�\�ILE�MN<?@L9���BCMN<�9;E�P�@A7?EHIL9WE�P � B �
� Z | �8�DA�2U�[	Un � �DAS^dA
�87�9Q���(� 8 ��EHIXDF@AD`�H9Q�4@ARX92B�S"��DFIL9¤��Gm�CB�RXD B�Ge@.9�IX>�7�9.Sn9Q7=B�I \�9�9.GlDFGe@ARLE4Z�<�>�9.Zl\e^��4@LRL< �XDFI�B�G�Z�B�M���DFGl¡{��g���:���{��G�¡ea

�
�(DNZ�DFM �CE���9.R;BCG�Z�B�M�� �h���O�'IL7�E��f9.Z�@A7=B3@�@A7�DFI;���(�YIL>�7�9�ST9|>.B�G�\�9QE�\?@�B�DFG�9.Z�\m^�B�K�K�M`^(DFG�O

@A7�9n�&DFG
�&E(Z�MFDNSnDF@A9�RYP�<?G�>�@LDNEHG�@AE_@L7�9 !���IX>�7�9.Sn9+� �87?9��&DFG
�&E(Z�MFDNSnDF@A9�RYP�<?G�>�@LDNEHG�DNI 9�~(K�E�IL9.Z
DNG�g��UC�
�
B�G?Z @L7�9 !8��IX>�7�9.Sn9¤DFI�B ��9.R[^&K�EHK�<?M B�R�:=<?>�@A<�BC@ADFEHG&IXK�MND`@L@LDNG�O|IX>�7�9.Sn9{@LEn��7?DN>�7��4DNMNZ?D ��E���9.R8OeB2�H9

DF@AI�G=BCST9WDNG&�H¡I�g� 6 ���3�87�DNI�P�EHRLSn9.R�IX>�7�9.Sn9"7=BCI \�9.9�G&�f9.MNM$9¯~(@L9.G�Z?9.Zl@AEn@A7�9W@A7?RL9.9{Z�DFST9�G�ILDFEHG=B�M�>.B�IL9
\m^ 6 EHG��=O�MNDNE�MND�B�G�Z B�M��gDFGJ¡ � � 6 ���
�87�DNI IL>�7�9�ST9|DFI�B IX>2B�MNB�R <�Ke��DFG�Z�DNG?OT:=<�>�@A<=B3@ADNE�GlILK�MFDF@X@ADNG?OTIX>�7�9.Sn9Q��7�DN>�7�DFI K�EHILD`@AD`�H9QBCG�ZlMNDFG�92BCRLDF@�^
K�RL9�IL9.R[�4DNG�O|� �87�9�IL9�K�RXEHK�9.RX@LDN9�I"STB ��9n@A7�DFI¤IX>�7�9.Sn9�EHG�9TE�P�@L7�9 SnEHIX@¤K�9.RXP�E�RLSTB�Ge@"EHG?9T@AE&ILEHM`�H9n@A7�9
IL>2BCM B�R B�Z?�H9�>�@LDNEHG�K�RXEH\�MN9�S ���87�9|7�B�G�Z�DF>2B�K�E�Ps@L7�DNI�IX>�7�9.Sn9 DNI @L7=BC@;D`@�>.B�G�G�E�@;\�9Q9�~4@L9.G�Z�9�Z
@LE�@A7�9
IX^4IX@L9.S�>2BCIL9WDNG B IABC@LDNIXP)BC>�@AE�RX^ � B2^��
�87�DNI�IL>�7�9�ST9 >.EH<�MFZ"\�9 RX9.K�MNB�>.9�Z

�
DNGW@��fE;Z�DNSn9.G�IXDNEHG?I

�
\m^W@L7�9 !8�[� � ��� IL>�7?9.Sn9�E�PI��� � \�OHRLB�MNM 8 K�RLD`��B3@A9

>.EHSnSQ<�G�DF>2BC@LDNEHG�9�� � I�P)B�R;B�I G4<?ST9�RLDN>.B�M'RX9.IX<�MF@LI;B�RL9|>�EHG�>�9.RLG?9.Z
�
B�MFM�@L7�9Q@��fE Z?DNSn9.G�IXDNEHG�IY@A9�IX@W>2BCIL9.I

OHDF��9;IAB�Sn9;RL9�IL<�M`@AI8��7�9�@L7�9.R�@A7?9¤���(�fIL>�7�9�ST9{EHR�@L7�9 !��[� � ���vIL>�7�9�ST9WDFI8<�IL9�Z:�

� Z z ��e KkmLmDi f*i W eLKTa�p-i\n � W ILn�f*AGHº^
�87�9 �=RLI[@T<?IL9.InE�PY@A7�9 ���+���f�4�"IL>�7?9.Sn9&IX7�E�� 9�Z+B�G EHIX>.DNMFM BC@LEHRX^
\�9.7=B2�4DNEHR|DFG�@�� E
Z�DNSn9.G?ILDNE�G�IZ����G
@A7�RX9.9YZ�DNSn9.G�IXDNEHG?I

�
@A7�DFIs\�9�7=B2�(DFEHR�\�9�>2B�Sn9 BWSTB�DNG EH\�I[@�B�>�MN9�P�EHRs>.EHSnK�<?@ABC@ADFEHG�I � �=EHRsDNG�I[@�B�G?>.9

�
B¤K?<�RL9

¨�©Xª�«/¬C®¯«°W±X²�²�²



IX<�\�IXEHG�DN>J>�EHSTK?<?@�BC@LDNEHG�B�M >.B�IL9JE��H9�R Bl��DNG?O1>�EH<�MFZ G?E�@ \�9JRX92B�MFDN�.9�Z���DF@L7 @L7�DNI|IX>�7�9.Sn9&B�I ILE4EHG B�I
�&B�>�7�Gm<�SQ\�9.R8� B�I�7�DNO�7�9.R�@L7=B�G  �� � �
� I;BTSTBC@X@A9.R E�P P)B�>�@

�
@A7�DFI \�9.7=B2�4DNE�R DNIYG�E�@ IL<�RXK�RLDFILDFG�O \�9.>.B�<�IL9¤� 9Q<?IL9|B��$B3~ �
9.G�Z?RLE��
IL>�7�9�ST9¤@AE

IXK�MND`@f@L7�9�BC>.EH<�I[@ADF> RL9�ILDFZ�<=B�M
�
B�G?Z�DF@�DNI�� 9�MNM �mG�E���G�@A7=BC@f@A7�9 �$B3~n�59�G�Z�RLEC�lIL>�7?9.Sn9�DNI�G�E�@ STEHG?E�@AEHG?9

BCG�Z&O�9.G�9�RABC@L9.IYEHIL>�DNMNMNBC@ADFEHG�I�G�92BCR�@L7�9WIL7�E4>	�mIZ�
��GnEHRXZ�9.Rg@AEWRX9.Z�<�>�9Y@L7�DNIgE�IL>.DFMNMNBC@AEHR[^{\�9�7=B2�(DFEHR

�
�f9YB�Z�ZTB;�4DFIL>.E�<�I�@L9.RXSv@AE;@A7?9 ���+�����(�'IX>�7�9.Sn9+�
�87�DFI

@L9.RXS DNI;\=B�IX9.Z
EHG1@L7�9 IL9�>.EHG�Z
EHRLZ?9.R;@A9�RLS ��7�DF>�7
>.B�G
\�9 P�EH<�G�Z1DNG�@A7?9T��9.RLB�DNRX9 � I¤IX>�7�9.Sn9 �h�2]�� �g��a:��h� � ���d�87�DNI��4DFIL>.E�<�I{@L9.RXS DNI;G�9.B�RLM`^�BJM B�K?M B�>�D B�G
�
��7�DN>�71DNI;Z?9.>.E�STK�EHIL9�Z
E���9.R{92B�>�719.MF9.Sn9.Ge@U�d�87�9�G

�
�f9{>.EHSnK�<?@L9�@A7�9;�4DNIX>.EHIXDF@�^_E�P�@A7?DNI8@A9�RLS DFG_EHRLZ�9�R8@AE Z�<�SnK_@A7�9;P)B�I[@A9.I[@ � B2�H9q�
��G�EHRXZ�9.R @AE_MNDFSTD`@8@A7�9|Z?9.OHRLB�Z=BC@LDNEHGlECPg@A7�9 ���+���f�4�YIX>�7�9.Sn9

�
�f9|<�IL9Q@L7�9QK�RX9.IXIL<�RX9nIX9.G�IXEHR;Z�9�ILDNO�G�9.Z

\e^ ; B�Sn9.IXEHGJDNG �ea	�h�2] �
� � B � � ��� H � $ � � B ( � � � / ��DF@L7 � � B � � � � T � B T � � B � TMT�T

�
�
B
� � �

� � � ��� B T � � B � TLT�T
�

�
B
� � � 8 6 ¡G9

�87?DNI"K?RL9.IXIL<�RX9�IL9�G�ILE�R"7�9�MNK�I¤<�I{@LElB�Z?Z5�4DNIL>�EHILD`@�^�EHG�M`^�G�92B�RW@A7?9 IL7?E(>	�mIZ� ��G�K�RLB�>�@LDNIX9
�
@L7�9 �(DFIL>�EH<�I

@L9.RXS � 9¤B�Z�Z DNI

� B� B � ' � �	� � ( � � ( �  � �
' @N
�
B�� N R N �
 @N

�
B�� N @�

��
B W B � � � � B � � ��� / � � �� � TMT T

�
�
B
� � � �� 8 ]e�G9

��D`@A7

W B �	� � & 	 � �W � � �� B � (�� �W � � �� B � (�� �W  � �� B � � �
W B � � � W B � W �

' 8 ]|�C9
�W � � � �� � �� �� � �W � � � �� T � � �� � �W  � � � �� 8 ]mU 9

BCG�Z
� B � � � ��
�J$ �G( � � � B � � / ��D`@A7 � � � � 8 ] 6 9

� Z � �8�LA�� W A8a\iceLABKTHOi��¸Khf*i W e
� Ge@ADNM'G�E��

�
D`@;7=B�IW\�9.9.G1K�RXE(>�9.9.Z?9.Z�BCI{D`Ps@A7�9 
g<�MN9�R;9�m<=BC@LDNEHG?IW�f9.RX9TMFDNG�9.B�RZ� �87�9 9�~4@A9�G�ILDFEHG5ECPf@L7�9

:�<�>�@L<=BC@ADFEHG�IXK�MND`@L@LDNG�OnST9�@A7�E4ZJ@AE�G�E�G�MNDFG�92BCRY>�EHG�IX9.RX�CBC@LDNEHG&M B2��I DFI MNB�RLO�9.MF^�Z�DNIX>.<�IXIL9.Z�DFGl��B�DNMFM �.RX9{¡ea� U��$BCG�Z_@A7�9;>�EHG�>.MF<�ILDFEHGJDNI @L7=BC@8@L7�9;MNDFG�92B�RXDNILBC@ADFEHG � ���� � �h����� �h���:��7=B�I�@LEn\�9;<�IX9.Z&B�I�P)B�R�B�I��f9W7=B2�H9
@LETO�9�@YB|>.EHG?IX@�BCGm@ B�K�K?RLE2~(DNSTBC@ADFEHG�E�P���7=BC@L9��H9�R �m<=BCGm@LDF@�^+�
�
9 �X<?IX@�RX9.>.B�MNM=7�9�RL9Y@A7=BC@�@A7?DNI�MNDNG?92B�RXDN�2B3@ADNE�G|DNIfB¤OH9�G�9.RLB�MNDFIABC@LDNEHG E�P�@L7�9��YE49 B2��9.RABCOH9+�
�87�DFI MFDNG�9.B�RLDFIAB3�
@LDNEHG DNI \�B�IL9�Z_EHG�@A7�9�B�ILIX<�STK(@ADNE�GT@A7�BC@�@A7?9�K=B�RLB�ST9�@A9�Rf�H9�>�@LEHR � ��� � $ � ( � ( � ( � ( � / �CB�RLDF9.IfMNDNG?92B�RXMF^
E���9.RW92B�>�7�9�MN9.Sn9.Ge@Z�F�87�DFI�>�7�EHDF>.9|E�P � DNI�IX<�>�7�@A7=BC@ � B�G?Z�@L7�9Q:=<(~(9�I �

�
�
�
� B�RL9��m<=BCZ�RABC@LDN>QDFG

@L7�9�>�EHSTK�EHG�9�Ge@AI ECP � B�G�Z ILE"@L7�9 �LB�>�EH\�DNB�G�I�E�P�@A7?9.IL9 P�EH<�R �m<=BCGm@LDF@LDN9.IfB�RX9 MNDFG�92BCR�DFGT@L7�9�>.E�STK�EHG�9�Gm@LI
ECP � �

¨3©[ª�«¬3®¯«°;±X²�²�²



� �8�DA=fOi\^dA � icegf*A4�MHJKhf*i W e f W f��DA�n6f*ABKTmLN9n6f*KhfOA
�87�9�9�~(K�MFDN>�DF@�IL>�7�9�ST98<?IL9.ZQ@LE�>.E�STK�<(@A9 
g<�MF9.R�IX@A9.B�Z?^¤IX@ABC@A9�I 7=B�I \�9.9�G|K�RL9�IL9�Gm@L9.Z:� 6 <?@ EH<?R'DNG?Z�<�IX@LRLDNB�M
>.EHG�I[@ARLB�DNGe@AI�BCRL9�IX<�>�7 @L7=BC@�9¯~?K?MNDN>�DF@ IL>�7�9�ST9�I BCRL9;G�E�@8P)BCIX@89�G�EH<�OH7����87?DNI8DNIf@A7�9;RX92B�IXEHG_��7m^�DNSnK�MNDF>.DF@
IL>�7�9�ST9�I 7=B2��9{@LEn\�9W<�IL9�Z:�

�87�9;��B2^
�
>�7�E�IL9.G @AE EH\?@AB�DNGJBCG&DFSTK�MFDN>�DF@fIL>�7�9�ST9

�
DNI8Z�DFIL>.<?ILIL9�Zl7�9�RL9+�

�87�9W9�~(K�MNDF>.D`@8IL>�7�9�ST9{>2BCG&\�9���RLD`@L@A9�G�BCI
� �����B � � �B T 	 � BR B � �
� B $ � � / 8 ]H]X9

��7�9.RX9 � �
� B $�� � / DNI�@L7�9WRL9.IXDNZ�<�B�M���7�DN>�7 DNI�B3��9�>�@A9�Z @LETG?E(Z�9 H�BC@8@L7�9WDF@L9.RAB3@ADNE�G � �
� Ge^_DNSnK�MFDN>.D`@ IX>�7�9.Sn9W>2B�G \�9W��RXDF@X@A9.G B�I

� �
���B � � �B T 	 � BR B � �
� B � � �
����� 8 ]maG9
� I8P)B�R�B�I��f9"BCRL9W>.EHG?>.9.RXG�9.Z

�
B|MFDNG�9.B�RLDFIL9.Z_DFSTK?MNDN>�DF@fIL>�7�9�ST9WDFI8<�IL9�Z:�&�87m<�I

�
� 9W��RLD`@A9

� �
� B � � �
������� � �
� B $ � � / � � � �
� B� � $ � � / � � � ����� T � � � 8 ] � 9
��7�9.RX9 � � �
� B� � DNI�@A7?9 �LBC>.EH\�DNB�GJS B3@ARLD ~TE�P � �
� B
�'DNG=BCMNMF^

�
� 9{<�IL9

� �
��� � � � � � � P � 	 �R � � �
�� � $ � � /�� � � �	� T 	 �R � �
� $ � � /�
 8 ]��G9
��7�9.RX9 	 �R DNI�B \�MNE4>	� Z�DNB�OHEHG�B�M�STBC@ARXD`~

�
��7?EHIL9{92B�>�7 \�MFE(>	��DFI 	 � BR B � P �

� G?>.9 SnEHRX9
�
� 9 7=B2�H9 @LE¤P)B�>�9 EH<?RfDFG�Z�<�I[@ARLDNB�M=>.E�G�IX@LRAB�DFGm@LIZ� � I�B¤STBC@X@A9.RsE�P�P)B�>�@

�
�f9�>2BCG�G�E�@fIX@LEHRL9Y@A7�9

S BC@LRLD ~ � P � 	 �R � � �
�� � $ � � / B�G�Z1DNGe�H9�RLIX9TD`@;P�EHRW92B�>�7
DF@A9�RABC@LDNEHG�� 6 9.>.B�<�IX9T�f9T7=B2��9n@LE&OH<�B�RAB�Ge@�^1B
MNE�� I[@AEHRLB�OH9

�
� 9{7=B2�H9W@AE IXEHMF��9

* � � � P � 	 �R � � �
�� � $ � � /�� � � �	� T 	 �R � �
� $ � � /�
 8 ]e�09
BC@�92B�>�7 DF@L9.RLBC@ADFEHG_E�P�@A7�9W<�G�I[@A9.B�Z?^JK�RXE(>�9.ILI �
�87�9WRL9.IXEHMN<(@ADNE�G_E�P�@L7�DNI�MFDNG�9.B�R I[^(I[@A9�S DFI�@A7�9WDFILIL<?9{ECP�@L7�9WG�9�~4@YIL9�>�@ADFEHG:�

� Z\P �8�DAHOABn W acIEf*i W e WTj f��DAa\iceLABKTH"n$N-nsf*AS^ WTj f��LA�i\^`_baci � i f�n � �LAS^dA
��G E�RLZ�9�R�@LE ILEHM`�H9;@A7�DFI8MNDFG�92B�R IX^4IX@L9.S

�
�f9W<�IL9¤B �¤� � 
��_DF@A9�RABC@LDF��9;ILEHM`�H9.R �h��¡����

¨�©Xª�«/¬C®¯«°W±X²�²�²



� Ge@ADNMs@A7?9�9.G�Z ECP�@A7�DFI"IX9.>�@LDNEHG
�
� 9�G?E�@A9

#
� � P � 	 �R � � �
���� $ � � / B�G�Z
@A7m<�I"�f9_G�E�@L9T@A7?9�MNDFG�92B�R

I[^4IX@A9�S

#
&���� �

�87?9¤<�IX9WE�P �{� � 
��JIXEHMF��9.R�RL9��4<?DNRL9�I�>.EHSnK�<?@ABC@ADFEHG�I8E�P
#
& B�G�Z BnK?RL9.>�EHG�Z�D`@ADFEHG�9.R �

�87?9nZ?D��n>.<�M`@WK�E�DNGe@;DNGl@L7�9 >.EHSnK�<?@ABC@ADFEHG�I�ECP
#
& B�RX9Q@A7�E�IL9 E�P � � �
���� $ � � / & �|��G�EHRXZ�9.R�@LE RX92B�MFDN��9

@L7�9.IX9;>.EHSnK�<?@ABC@ADFEHG�I
�
�f9�<�IX9WB"ILE�P @�� B�RX9

�
Z�9�ILDFOHG�9.Z_\e^T� !���� � Q � Z(^(IXIL9�9 �VU������
�87�DFI IXE�P @���BCRL9;DNI B�\�MF9

@LE¤K�9.R[P�EHRLS B�<?@AE�S BC@LDN>�Z?DF��9.RL9�Ge@AD B3@ADNE�GnECP � � ���D� � ! IL<�\?RLEH<?@LDNG�9�IZQ D`@sOH9.G?9.RAB3@A9.I�@A7�9�IX<�\�RLE�<?@ADFG�9YP�E�R
@L7�9 >�EHSnK�<?@�B3@ADNE�G
E�P � � �
���� $ � � / & P�RLEHS @L7�9 IX<�\�RXEH<?@ADFG�9 ECP � �
� $ � � / � � D`@A7
@L7�DNI{ILECP @���B�RX9

�
�f9

7�B���9¤\�9.9�G�BC\�MN9�@LET>�EHSTK?<?@A9�@L7�9 � � �
���� $ � � /	& DNG BQ�H9.R[^JK�RL9�>.DFIL9W��B2^��
7 E�G�>.9�RLG�DFG�O|@A7�9WE�@L7�9.R8K�EHDNGe@

�
�f9{<?IL9{B|MN9�P @�\�MNE4>	�TZ?D B�OHE�G=B�M�K?RL9.>�EHG�Z�D`@ADFEHG�G�9�R8B�G�Z_@A7?9{>�EHSnK�<?@�B3@ADNE�G

ECP�@L7�DNI�K�RX9.>.E�G�Z�DF@LDNEHG?G�DNG�O"S BC@LRLD ~�DFI�B�MNIXEnRX92B�MFDNIX9.Z_��DF@L7 � Z?^4IXIL9.9q�

�87?9¤MNB�IX@�K�EHDNGe@��f9{7=B2�H9W@AE K�RL9�>.DFIL9WDNI�@L7�9;��B2^_�f9{>�EHSnK�<?@A9;@LDNSn9���I[@A9�K�IZ�

� Z | �8�LA8f*i]^dA � nsf*AG_D_Dice��
6 9.>2BC<�IL9fEH<�R$EH\��X9�>�@AD`�H9fDNI�@AEYOH9�@�B�G 
g<�MN9�R�I[@A9.B�Z?^WIX@ABC@A9

�
�f9 BCRL9fB�MNMFE��f9.Z;@LE <�IX9 BYMNE4>2B�MC@ADNSn9���IX@L9.K�K�DFG�O|�

�
9WZ�DNIX>.<�IXI 7?9.RL9;@L7�9W>�7�EHDN>�9WE�P 	 � B �f9¤STB�Z�9q�
��DNRLI[@�E�P'B�MNM

�
@L7�9{�f�4���IL>�7?9.Sn9¤DFIYK�EHIXDF@AD`�H9�<?G�Z�9.R�@A7?9 7 �'�
>.E�G�Z�DF@LDNEHG � U��

	 � B � � 
 �&
�					



�
B

@N
�
B � N � � & �  (�� � �W & � �� B �

� �����
�

8 ]e¡G9

��D`@A7

� �W & � �� �W & 8 a��G9
�87?DNIYOHDF��9.I B �=RXIX@ >.EHG�I[@ARLB�DNGe@�P�EHR8@A7�9¤>�7�EHDF>.9{E�P'@L7�9{@LDNSn9���IX@A9�K:� 6 <?@

�
P�EHR�RL9.B�ILE�G�I E�P'RLEH\?<�IX@LG�9.IXI

�
�f9

>�7?E(EHIX9"B|SnEHRL9;RX9.I[@ARLDF>�@LDF�H9�@LDNSn9���IX@A9�K

	 � B ��� $ � / �
B

@N
�
B�� N $ �� � �� / � ��

B � ����� � � ( � � � � �� � � 8 a��C9

��7?9.RL9
� � �

� �
B @N
�
B�� N � N � B � � � � B � 
 � � B � &� 8 aHU 9

BCG�Z

�?$F&=/ � � � � & � T &' 8 a 6 9
¨3©[ª�«¬3®¯«°;±X²�²�²



�59_7=B2��9&<�IX9.Z @A7�DFIQP�<�G�>�@ADNE�G � BCP @L9.R|7=B2�4DNG?O1I[@A<�Z?DN9.Z @A7?9 I[@�B�\?DNMND`@�^1E�P @L7�9JEHG�9_Z�DFST9�G�ILDFEHG=B�M �$B3~
�59�G�Z�RLEC��IL>�7�9�ST9W��DF@L7JEH<�RYB�Z�Z�D`@ADFEHG�G=B�Mj�4DNIX>.EHIXDF@�^����87�DFI�IL>�7�9�ST9{>2B�GJ\�9;��RLDF@X@A9�G&BCI

���
���B T � �B	 � � � � �B ��� T � �B � �' 	 & T � � 	 �' 	 & ��� $ ��� /� ��� �� 3 � � / � 1 5 )���� T � �' 	 & � $ ��� /� � � ��
B
� '*) �

B �  �! 8 aC]X9
��DF@A7

� $ � � / � � �B ��� T ' � �B � � �B � � 8 aHaG9
B�G�Z ��7�9.RX9 �f9 7=B2�H9 >2B�MFMN9�ZTDFGn@L7�9Y@��fE¤P�E�RLSn9.Rs9�m<=BC@LDNEHG?I��s@A7�9Y>.E49��n>.DF9.Ge@�\�B�IL9�Z <�K�EHGT@L7�9 ; B�ST9�ILEHG
K�RL9�ILIL<?RL9{IL9.G?ILEHR �
� >.M BCILILDF>2B�M�ST9�@A7�E4ZJOHDF��9.I8@A7�9;P�EHMFMNE���DNG?OQIX@AB�\�DNMFDF@�^T>.RXDF@A9�RLDF<�S

� 	 �	 & � � � � � � T �' 8 a � 9
B�G�ZJILE � �

��G�Z�9.9�Z
�
	 � B DNIY@A7�9¤@ADNSn9���IX@L9.K��f9Q<�IX9Q��DF@A7&@A7�9Q9¯~(K�MNDF>.DF@ �H9�RLILDFEHG�E�Pg@L7�9Q>.E4Z�9q�;��Gl@A7�9QDFSTK?MNDN>�DF@�EHG?9

�
� 9WSQ<�M`@ADFK�MF^ @A7?DNI�@ADFST9;I[@A9�K&\e^JB|P)B�>�@LEHR���7�DF>�7&DFI�@�B �C9.G \�9�@�� 9�9.G � B�G�Z �C G �
�87�9;� EHR � �f9¤7=B2��9{STB�Z�9WBC\�EH<(@8@A7�9WDNSnK�MFDN>.D`@�BC@LDNEHG E�P�@A7?9¤�$B3~ �59�G�Z�RXE��l�f���(� IX>�7�9.Sn9;��B�I BQ�H9�RX^
G�9.>�9.ILILB�RX^lEHG�9QDFGlEHRLZ?9.R @LE�EH\?@AB�DNG�BTRLEH\�<?IX@W>.E4Z�9

�
B�G�Z�@L7m<�I�@AE_9�Gm�4DFIAB�OH9QB�G�DNG�Z?<�IX@LRLD BCM�<�IX9QE�Ps@A7?DNI

IL>�7�9�ST9q� �&EHRX9.E��H9�R
�
92B�>�71E�Ps@A7?9n>�EHSnK�EHG?9.Ge@AI;E�Ps@L7�DNI �fEHR ��B�RL9|>�RL<�>�D B�M�DNG�EHRXZ�9.R�@LEJEH\?@�BCDNGlIX<�>�7�B

>.E4Z�9+�

� @Y@L7�DNI8K�EHDFGm@�ECP�@L7�9WK=B�K�9.R
�
BCMNM�@L7�9WZ�DF��9.RX9.Ge@ B�ILK�9.>�@AIYE�P'E�<�R�IL>�7�9�ST9{7=B2�H9{\�9�9.G 9�~(K�EHIL9�Z:�f�
9WG�E��

P�E(>�<�I8EH<�RYBC@X@A9.Ge@LDNEHGJEHG_@A7?9{RX9.IX<�MF@LI��f9{OH9�@8��D`@A7_@A7�DFI8IL>�7�9�ST9q�

Y 
8Ib^dAGHJi � Kka<HOABn*ILa fOn
�(9���9.RABCM�RX9.IX<�MF@LI�B�RL9WK�RX9.IL9�Ge@A9.Z�7�9.RX9

�
DNGJEHRXZ�9.R8@LEnIX7�E�� @L7�9W>2B�K=BC\�DNMFDF@ADF9.IfE�P�@L7�9W>.E4Z�9+�

��G�EHRXZ�9.RY@AE \�9QBC\�MN9W@AEn��BCMNDNZ�BC@A9WEH<�RYRL9�IL<�M`@AI
�
�f9Q>.E�STK=BCRL9W@A7�9�S @LET@L7�9.IX9"� 9"EH\?@�BCDNGJ��DF@A7 @A7�9"�$B3~

�59�G�Z�RLEC��IL>�7?9.Sn9|E�P ��B�IXIAB�<�M`@ � �4DNBC@ADFEHG:� � Gm@LDNM$@A7�9|9�G�Z�E�Ps@A7?DNI K�B�K�9�R
�
�f9|G�E�@L9|���+� ���(��@A7?9|�$B3~

�59�G�Z�RLEC���f���(��IL>�7?9.Sn9¤BCG�Z�����@A7?9{RX9�P�9�RL9.G?>.9¤��B�~��
9.G�Z�RXE���IL>�7?9.Sn9+�

�87�9QIL>�7?9.Sn9|��� DNI G�E�@�BTSTBC@ARXD`~&�$B3~ �59�G�Z�RXE��5IX>�7�9.Sn9 B�I DNG&@L7�9QIX>�7�9.Sn9|���+� ���(�N�C�87�DNI IL>�7�9�ST9
��� 7=B�IW\�9�9.G �=RXIX@WDNGe@LRLE4Z�<�>.9�Z�\m^ 6 DNMFMN9�^ DFG���] �VUy�O�gB�G?Z1DFIWB�K�RL9�Z�DN>�@AEHR �8>.EHRXRL9.>�@AEHR;IX>�7�9.Sn9|��7�DN>�7
>2B�GJ\�9W��RXDF@X@A9.GJDFGJ@��fEnIX@A9�K�I

�4@L9.K � 8 K�RX9.Z�DF>�@ADFEHG 9!Q �� $ � / � �R N	� KLK N � � PSR T�
 	 � - 5 /�1 KMK � N �� $ � � / � �� P �� 8 a��G9
B�G�Z

�4@L9.K�U 8 >.E�RLRL9�>�@LDNEHG 9!Q � B � � � KMKMK��N �� $ � / �3�� � B � � � KMKMK����N �� $ �� / �5�� � B T � � �F� 8 a��09
¨�©Xª�«/¬C®¯«°W±X²�²�²



��7?9.RL9 � � � � BCG�Z � � � ��� RL9.K?RL9.IX9.Ge@Y@�� EnZ�DF��9.RX9.Ge@ B�K�K�RXE2~?DFS B3@ADNE�G @AE >.E�STK�<(@A9;@A7�9WDFGm@L9.OHRLB�MNI �
��G�@L7�9Q9�m<=B3@ADNE�G1a��

�
@L7�9"@A9�RLS � � � ��DFI;B�G�B�Z?Z�DF@LDNEHG�G�B�M��(DFIL>�EHILD`@�^&@L9.RLS

�
��7�DF>�7�MNE4E �mI�MND���9{@A7�9Q@L9.RLS

�f9{7=B2�H9{DNGe@ARXE(Z�<?>.9.ZJDFG IX9.>�@ADNE�Gla�� 6 �

6 9�P�EHRX9{O�EHDNG�O|E�G
�
� 9W7=B2��9{@LEnK?RL9.>�DNIX9{@L7=BC@8@A7?9{IX>�7�9.Sn9¤����DFI8>.EHG?ILDNZ?9.RL9�Z&�CB�MFDNZ=BC@L9.Z:�

Y[Z\P �-ILFDn W eDi ��� ice��
��Gn@A7�DFIg@A9.I[@ >.B�IL9

�
�f9Y>.EHSnK�<?@L9 BWIL<?\�ILEHG?DN>�:=E�� E��H9.Rs@A7?9 � ! 
�� � � � ��DFG�O

�
BC@fBWP�RX9.9�IX@LRL9.B�S ��B�>�7

Gm<�S"\�9�RY9��m<=B�M�@AE �����! �� '
�
B�G?Z ��D`@A7JG�EnDNG�>�DNZ�9�G�>.9q�

�87?9¤Sn9.IX7 8 �=OH<�RX9 �:9�7=B�I '�� ����� G�E(Z?9.IYB�G�Z � � '  ��	 @A9�@ARABC7�9.Z�RLB�IZ�
X Y

Z

ONERA M6 Wing

�'DNO{���dQj�'B�R[@ADNB�M��4DN9�� E�P�@A7�9WSn9.IX7 ECP'@A7?9 � ! 
�� � � � ��DNG�O

��DNRLI[@
�
�f9{K�MNE�@�9.Ge@ARXEHKe^JZ�9��4D B3@ADNE�G�
yB�MNE�G�O B|K�RLE ��MN9

�
MNE4>2BC@L9.Z BC@ 	  �� EHG_@A7�9;��DNG?OnIXK=B�G 8 �=O�<�RL9¤UG9!�

�87?DNI
yDFI8Z�9��=G?9.Z�\e^


 � � 	 � �$ � 	 � � /�� T � 8 a�¡G9
�
9WRL9�>2B�MFM�@A7=B3@�
 DNI89��4<�B�M�@AE �.9�RLEnDNGJIL<?\�ILEHG?DN>�
g<�MN9�R8>.EHSnK�<?@ABC@ADFEHG�IZ�
�
9Y>2B�GTG�E�@ADF>.98@A7�BC@f@L7�9YIL>�7�9�ST9 ���+� ���(� O�9.G�9�RABC@L9.I �m<�D`@A9�MN9�ILI�Gm<�ST9�RLDF>2B�M=9�Gm@LRLEHKe^ @A7�B�GT@L7�9 IX>�7�9.Sn9
���F���87�DFIfDFIfDFMNMF<�IX@LRABC@L9.Z \e^ ��OH<�RL9 6 ��7�9�RL9 B�\�ILE�MN<?@L9Y�CB�MF<�9 ECP�
�DNI�K�MFE�@L@L9.Z E���9.Rf@L7�9���DNG�O|���59 K�EHDFGe@
E�<?@�@A7�9WZ�D`��9�RL9.G?>.9WE�P�G4<?ST9�RLDN>.B�M�9�Gm@LRLEHKe^ BC@8@L7�9WIX@AB�OHG=BC@LDNEHG_K�EHDFGm@ 8 �=OH<�RX9¤UG9��
�87?9.IL9;SnEHRX9�B�>�>.<�RLBC@A9�9�Ge@ARLE�Km^ Z�9��4DNBC@ADFEHG�B�MFMNE��+@LEQ>.EHSnK�<?@L9 Z�RLB�OHI�SnEHRX9 K�RX9.>�DNIL9�MF^+�g��G_Z�9.9�Z

�
DNGn@A7�DFI

@L9.I[@8>2B�IX9
�
@L7�9�Z�RLB�OQDFI�@L7�9.EHRX9�@LDN>2BCMNMF^ Gm<�MFM�BCG�Z @A7?9�>.EHSnK�<?@L9.Z_Z�RLB�OQDFI�@L9.G�@ADFST9�IfMF9.IXI�DNSnK�E�RX@�BCGm@s��D`@A7

@L7�9WIL>�7�9�ST9¤���+� ���(��@A7=BCG ��D`@A7_@A7�9WIX>�7�9.Sn9"���F�
¨3©[ª�«¬3®¯«°;±X²�²�²



-0.002

0

0.002

0.004

0.006

0.008

0.01

0 0.2 0.4 0.6 0.8 1

E
nt

ro
py

 d
ev

ia
tio

n

x

Scheme LW-PSI
Scheme LX

��DNO|��U2Q 7 E�STK=BCRLDNIXEHG_E�P 
 B�MFEHG�O B K�RLE��=MN9

Plot of absolute deviation entropy

X Y

Z

DEV
0.005
0.00475
0.0045
0.00425
0.004
0.00375
0.0035
0.00325
0.003
0.00275
0.0025
0.00225
0.002
0.00175
0.0015
0.00125
0.001
0.00075
0.0005
0.00025
0

Scheme LW-PSI

Drag = -0.034

max = 0.0045

Scheme LX

Drag = -0.346

max = 0.0169
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Potential flow

Scheme LW-PSI

Pressure iso-lines

Mach = 0.01

Potential flow

Scheme LX

Pressure iso-lines

Mach = 0.01
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Scheme LW-PSI

Drag=0.010
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