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

-�.0/�.0132046587,9�:
;=< 4>4@?BADC0:FEGA�HI:FEKJ <ML

/�N0EIEGA,5�OPJ>4>4RQTS <MUWVX< E LI< 5

Y .[Z@.[\8H]AD^84 < 5
/�A LGL A�_M`FN LI< HGH Lba ^ L HIJ>H]N8H < :�ced < _M`0^8:D4>:DfD5
gPADh�C0EKJ>20f < Q0/�A LGL A�_M`FN LI< HGH L

V AD^8N0ADEK5�i,jDkDl

mnJ>o < ^pA�qsr < 2'tu: L J>HIJ>o < Jv^DH < f < E@wxQ"2 < qy^ < A LI<Mz N < ^8_ <P{}| w0~[:�cytu: L J>HIJ>o < Jv^XH < f < E L��+�W�X�p���u�P�W�,�"�
CX5
H]` < _M:8^820J6HGJ6:8^ L,�

| Jv~ �0�=� w

| J>Jv~�`0A,o8Jv^8f�_�`8: LI< ^ � � Q � �,� �,�"� � �D�$|��$� i"~MQs4 < H �X��� � C < H�` < 4 < A L H+J�^XH < f < E L N8_M`�H]`0A�H �D��� ��� �D�
AD^82 L N8_M`�H]`0A�H�H]` <pLI<Mz N < ^8_ <'� � Q � �,� �"�,� � �D� � �D��� � _M:F^DH�A�Jv^ L ^8:�H�`0E <M< H < EGh L'| ^8:DH3^ < _ <MLIL ADEKJ>4>5
_M:F^ LI< _,N8HIJ>o < ~�Jv^�AD^�ADE�J6H�`0h < HIJ>_pt0EK:DfFE <MLIL J>:F^x.

� :FE�Jv^ L H]AD^8_ < Quc�:8Ebw � i �]�u�]�0�G� Ub< :8C8H]A�Jv^�H]` <+LI<Mz N < ^8_ < .
{3| i,~ ��� � i ���0�I�s� j � i � � i �0� i �0�I� k � �"�M�
{3| � ~ ��� �]�0���0�]�0� j � iDi � i �0� i �s� iMk � �"�M�
{3| � ~ ��� �]�0�G�s� k � j � i �8� i �0� i,� �I� k � �"�M�
{3| � ~ ��� �I�s���0� k � iXi � i �0� i,� �I�D�8�I� � � �M�,�

1+^ < h�J>fF`XH�`8:Ft < H]`0A HpH]` <�LI<Mz N < ^8_ <�{}| w0~ | c�:8EpA L N8J>H]ADC84 < o�A 4�N < :�c}w0~�`0A L H]` < 4 < A L H¡EGA�H < :�c
fFEK: U H�`�ADh�:F^8f�A�4>4 LG<Mz N < ^8_ <ML
�¢�¤£ � �¥£ � �¤�"�,� _M:8^DH]A J�^8Jv^8f$^8:¢H]`0E <M< H < EIh L Jv^�AD^�ADEKJ>H]`0h < HIJ>_
t0EK:Df8E <MLIL J>:F^x. a H}E < h�A J�^ L AD^�:Ft < ^�t0E�:FC84 < h¦HI:§qy^82�H]`8J L 4 < A L H}tu: LIL JvC84 < EIA H < : c�fFE�: U H]`x.T-¨E <ML N84>HP:�c
Y :DH�`�© �«ª |¬LI<M< A 4 L :­© �«ª ~®J�h�t846J <ML H]`0A�H�46Jvh¯J�^Xc��°+± ²R³�T´¶µI·D´¶µG·F� � � . a ^�H]` < :DH]` < E�20JvE < _MHGJ6:8^xQTJ>H}J L 9F^8: U ^¢©vi ª
H]`0A�H�H]` < E <p< r8J L H L A LI<Mz N < ^8_ <�U J>H]`

£ � ��� � �x¸º¹6´¶µI·8��»�¼8½R¾À¿ � | i,~

Á ^XcR:FEKH]N0^0A�H < 465DQeJ6H�ADt0t < ADE L H]`0A�H�H]` <�Â fFE <M< 205�A�4>fD:FE�J6H�`0h�Ã U `8J>_�` U�< `0A"o < N LI< 2�HI:�2 < qy^ <�� �
20: <ML ^8:DH}Jvh�t0E�:�o <�| i,~M.}d�`8J L J L _ < EKH�A�Jv^8465�H]EGN < cR:FE�_ < EKH]A�Jv^�o�A 4�N <ML :�cbw | _,A�4>4 < 2ÅÄÇÆºÈFÉ8Ê>ËDÄ�Ì,ËDÊ>É8ÆMÍI~�cR:FE
U `8J>_M`�H]` <�LI<Mz N < ^8_ <�� � _,AD^�C <�< rÎt84>J>_MJ>HI4>5$2 <ML _,E�J�C < 2T. � :FE3:DH�` < E3o�A�4vN <ML :�c £�| _,A 464 < 2ÐÏÀÄ�ÄKÆÑÈ8ÉFÊ>ËDÄK~3J>H



ADt0t < ADE L H]`0A�H �X� J�^8_,E < A LI<MLp< o < ^­h¡:FE < EGADt8J>20465�H]`0AX^�Jv^�H]` < E < fFN84vADE3_,A LI< .3Ò < _,AD^0^8:DHpt0EK:�o < H]`8J L Q
A�4>H]`8:FN8f8` Ub< _,AX^�fDJ>o < A�` < N0E�J L HIJ>_¡AXEKfFN0h < ^XHPA L HI:�H]` < EIA�H < :�c�fFEK: U H]`�:�c �D� .
Ó+<ML t8J6H < H�` < c�A _MH+H]`0A�H3H]` < fFE <M< 205�A�4>fD:FEKJ>H]`0h¥20: <ML ^8:XH LI<M< h¤N LI< cÑN84�cR:FEPH�` < :FEKJ>fDJv^0A�4=t0EK:8C84 < h

:�c�h¡J�^8Jvh�J>7MJv^8f�H�` < EIA�H < :�c@fFE�: U H]`�:�c £ � Q0^ < o < EKH]` < 4 <MLIL H]` <+LI<Mz N < ^8_ <ML+{}| w0~�ADE < :�c@Jv^XH < E <ML H�J�^�H�` < J�E
: U ^�EKJ>fF`DH"QF4vADE�f < 4>5ÔC < _,ADN LI< :�c�H]` <3L N0EIt0EKJ L Jv^8f�20J6_M`8:DHI:8hp5�C < H U�<M< ^�E < fFN84vADE�AD^82�JvEIE < fFN84vADE®o�A�4vN <ML :�c
wx.PdP` < E < ADE < A�4 L :ÔA�`8: L H�:�cbE < 4vA�H < 2 LI<Mz N < ^8_ <ML Qx2 < qy^ < 2ÕCX5�EIN84 <ML+L Jvh�J>4vADE3HI: � � Q U `8J>_M`�ADt0t < ADE3HI:
< r0`8J�C8J>H L Jvh�J>4vADE�HK5Ît <ML :�c�E < fFN84vADE3AD^82�JvEIE < fFN84vADE3C < `0A"o8J6:8EM.�Ò <§U J>464�h < E < 4>5�fDJ>o < :8^ <pL N8_M` < rÎAXh�t84 <
` < E < Q0H�`8:FN8fF`�J>H U :FN84>2�C < Jv^DH < E <ML HIJv^8f�HI:�2 < o < 4>:Ft�A�f < ^ < EIA�4xH]` < :8EK5D.
� JvE L H U�< 2 <ML _,EKJvC < H]` <�LI<Mz N < ^8_ <ML�� � U ` < ^Ðw�J L E < f8N84�AXEM.ÖdP` < E < f8N84�AXE�o�A�4vN <ML :�c'wÐADE < CD5

2 < qy^8J>HIJ>:F^�Jv^DH < f < E L :�c�H]` < cR:FEIh ��× :FE �+ØM��× .

Ù�ÚxÛ8ÜyÝ"ÛsÞàßÖá Æ"âyw � � ×+ã@ä ���så§æèç Æ"é�ËnêÎë�ÍMÏÀâRÏ¬Ì,Æ§ÏÀé[âRÆÑÈ8Æ,Ä�ì+ÏíÍîË�ï'Æ"ï�ðIÆ"Ä+ëKñîâ ç ÆpÍMÆ�ò,É8Æ,ésó�Æ+Ï ñîËDé[ô
ëDé[Ê6õ�Ï ñpâ ç Æ�âRÆ"Ä]é[ËDÄ]õ�ÆMöGêÎËDéuÍ�Ï¬ëDé�ì �W÷ ìÑø � ø ëKñ3ì}ÍMËDâRÏíÍÀù�ÆMÍ+â ç Æ�ñMëDÊ¬Ê6ëXú�ÏÀéXÈ+êyÄKë�ê0Æ,Ä�âRÏÀÆ«Í«û

| AD~üìÑø �W� :FE i Jýc þ�ÿ� ä

| C0~ ì × �W� � ì ×�� �b� ì ×���� � Ø,Ø"Ø � ì �3�W�
| _,~ ì × � � � ×��

�
÷ø�� � � ø � ���

Ù�ÚxÛ8ÜyÝ"ÛsÞ
	¨á Æ"â=w � ��ØD� ×+ãbä � �så�æèç Æ"é�Ë�ê0ë�ÍMÏÀâRÏ¬Ì,Æ�ÏÀé[âRÆÑÈ8Æ,Ä3ì
ÏíÍ�Ë�ï'Æ"ï�ðIÆ"Ä�ëKñ
â ç Æ�Í�Æ�ò,É8Æ,é[ó]Æ
{}| w0~+Ï ñpËXésô�ëDé[Ê6õ�Ï ñ'â ç Æ�âRÆ"Ä]é[ËDÄ]õ�ÆMöIê0ËDé0ÍMÏ¬ëDé�ì �W÷ ìºø � ø ëKñPì+ÍMËDâRÏíÍÀù�ÆMÍ+â ç Æ�ñ�ëXÊÀÊ>ëDú�Ï¬éDÈ§êyÄKë�ê0Æ,Ä�âRÏÀÆ«Í«û

| AX~ ìÑø �W� :FE i J c þ�ÿ� ä � ä�� i
| C0~ ì × �W� :FE �

| _,~ ì × � � � � � ì × � � AD^82 ×��
�
÷ø�� � ì ø � ���

d�` < :FE < h L i+AD^82 � AD^�C < t0EK:�o < 2�CX5ÔA�EK:FN8HIJv^ < H]`8:FN8f8`�H < 20J>:FN L _,A LI<�
 CD5 
 _,A LI< AD^0A�4>5 L J L .

� ÛsÞ��sÝ��¦ß�� dP` <�L t < _MJvA�4p_,A LG< w � i�J L t0AXEKHIJ>_,N84vADEK4>5 L Jvh�t84 < HI:�2 <ML _,EKJvC < .¦dP` < J�^XH < f < E�ì�J L
A�h < h�C < E�:�c+H]` <�LI<Mz N < ^8_ <�{}| i"~'AX^82�:F^84>5�J cpH]` < H < EI^0ADEK5 < r0t0AD^ L J>:F^Å:�c+ì�_M:F^XH]A�Jv^ L ^8: ��� L . a H
cR:D4>46: UPL H]`0A�H � � J L :FC8H]A�Jv^ < 2�CX5 U E�J6HGJ�^8f � Jv^�C8Jv^0ADEK5�AD^82�E < A 20J�^8f¢J6H�J�^¯H < EI^0ADE�5D. � :8EpJv^ L H�AD^8_ < Q
i �D�X�+� ��� � ��� � ��� � ��� � ��� � ��� Q L : �u�Ñ�I�I��� ��� � ��� � � � � ��� � ��� � ��� � � j �F� � .

� ÛsÞ��sÝ��!	"� ? < H$# � ´¶µI· �´¶µI· � . � :FE�AD^X5
E < fFN84vADE�o�A�4vN < :�c�wxQ0J>H�cR:D4>46: UPL c�EK:8h�d�` < :FE < h L i+AD^82 � H]`0A�H
i
� � 46Jvh¯J�^Xc��°+±

� �
��% � 4>Jvh L N0t��°+±

� �
��% � i � | � ~

�



� :FE+A�4>4�o�A�4vN <ML :�c}w < rF_ < t8H � × AD^82 ��Ø�� × Q < h�t8JvEKJ>_,A�4 < oFJ>2 < ^8_ <�L N8fDf <ML H L H�`0A�H+H]` <�LI<Mz N < ^8_ <ML
{}| w0~�C < `0A"o < o < EK5 < EIEIA�HIJ>_,A�4>4>5�AD^82Ð`0A,o < ^8: L Jvh�t84 < 2 <ML _,EKJvt8HIJ>:F^x.�OP: U�< o < EMQ�H]` < 5 LI<M< h HI:$`0A"o <
EK:FN8f8`8465�H]` <�L AXh < EIA H < :�cbfFE�: U H]`x.+dP` < c�:D4>4>: U Jv^8f�H]AXC84 < :�c LI< 4 < _MH < 2�o�A�4vN <ML : c �X� J64>4vN L H]EGA�H <ML H]`8J L
t0` < ^8:Fh < ^8:8^x.

E < fFN84vADE JvEIE < f8N84�AXE
�$&(' i � � � � � k l
� i i � i i �X� i ��� i � k � � � i,kXj i,kDj �D� �
�D� � �F� ���8� � �F� ���8� �X� � i,j � i,j � �D� k
� � � � � � � � � �Dk � k � � l � ��� � ��� i � �X�
� � k � j k � j k � j k � j � jDl ��� i ��� j � � i
i � k i � j � i � j � i � jD� i � jDj i,kDk0i i,j �D� i � jDk i"k0i,�
i � l � i,lDk � i,lDk � i,lDk � i,lDk i,kDj � � �D� � i,� � l i"k � �
�X�D� �D� l � �D� l0i �D� l � �D� lD� � � lD� � � � j k � i,j � i,� �
�X� � � � �0i � � �0i � � �0i � � �0i �0i � k � � lDj k � j � � i,l �

Ò < `0A"o < ^8:�J62 < A�:�c�`8: U HI:�t0EK:�o < H�`0A�H�H]` <}LG<Mz N < ^8_ <ML+{}| w0~�c�:8Ebw�JvEIE < fFN84vADE®J�^82 <M< 2�20:F^ � HP`0A"o <
A L Jvh�t84 < 2 <ML _,EKJvt8HIJ>:F^�AD^82�20:�`0A,o < H]` <+L ADh < EGA�H < :�c�f8EK: U H]`x.
g®:F^8_ < J>o�ADC84>5 U�< `0A,o < :�o < EK4>:F:F9 < 2 L :Fh < J�EGE < fFN84vADE�o�A�4vN < H]`0A�HP2 <MLG< EKo <ML HI:
C < _M4vA LIL J q < 2$A L E < f 


N84vADEM. a HPJ L A 4 L :�_M:F^8_ < J>o�ADC84 < H]`0A�H�cR:FE L :Fh < JvEIE < fFN84vADEPo�A�4vN < H]` <+LG<Mz N < ^8_ <�{}| w0~�C < `0A"o <ML�< EIEIA�HIJ>_,A�4>4>5
N0t�HG:Ôi � �Ñ�I� C0N8HPH]` < ^ ÂIL H]EIA J6f8`DH < ^ L :FN8HGÃs.è- LIL N0h < Qy`8: U�< o < EMQ8H]`0A H {3| w0~�20: <ML C < `0A"o <�Â EIAD^820:Fh�4>58Ã
cR:FE�JvEIE < fFN84vADE�wx.
Ò < ^8: U U AX^DH�HI:�2 < qy^ < A LG<Mz N < ^8_ <*) � Q ) �,� �,�,� : ceE < A 4@^FN0h�C < E L Q U ` < E <pU�< H]`8Jv^09�:�c )0� A L H]` <

Â t0EK:8C0ADC8J>46J>HK58Ã
H]`0A H � ADt0t < ADE L Jv^ {3| w0~ec�:8E�JvEIE < fFN84vADE3wx.bS�: UW��U J>4>4�ADt0t < ADE�J�^ {}| w0~�J cbAD^82�:F^84>5
J c
�,+ þèAD^82 �-+ � þB20:'^8:XH®AXt0t < ADE�c�:FE�i-.�þ/. ��0 � . a c@H�` <MLI<P< o < ^XH L ADE < Jv^82 < t < ^82 < ^DH3H]` < ^ U�< :FC8H]A�Jv^

)0���21
�43 �657
ø�� � | i +8)0� � ø )0� �9� ø ~ � ��� � � | � ~

� :FE�J�^8J>HIJvA�4�_M:8^820J6HGJ6:8^ LpLI< H ) � �:) � � � � Q U `8J>_�`�_M:8EIE <ML tu:F^82 L HI:�A Â EGAD^820:Fh�Ã L H]ADE�H,.P- L Jvh�t84 <
` < N0EKJ L HIJ>_�ADEKf8N0h < ^DH |¬U `8J6_M` L `8:FN84>2­^8:DH}C < 20J<;
_,N84>H3HI:
h�AD9 < EKJ>fD:FEK:FN L ~ L N8fDf <ML H L H]`0A�H

) � � Ø"Ø,Ø � )�=?>?@BA � 4>:Df �
cR:FE L :Fh < _M:F^ L H]AD^XHDC�.TO < ^8_ < cR:FExA LI<Mz N < ^8_ <b{3| w0~uc�:FEBw3J�EGE < fFN84vADE Ub<èU :FN84>2 < r0t < _MH �8>?@FE � � 4>:Df � � Q
:FE

� � > C�G � �
4>:Df � � | � ~

dP`8J LP<ML HGJ�h�A�H < A�fFE <M<ML�z N8J6H <+Ub< 4>4 U J6H�`�H]` < ^8N0h < EKJ>_,A�4 < o8J>2 < ^8_ < .PSP:DH < H]`0A H | � ~�58J < 462 L Anc�A L H < E�EIA�H <
:�c�fFEK: U H]`�H]`0AD^ | � ~M.

�



d�` <�LI<Mz N < ^8_ <ML�{3| w0~§_M:F^XH]A�Jv^�^8: L :D4vN8HIJ>:F^�HI:IH �KJ � ��L cR:FE�20J L HGJ�^8_MH8H � J ��L .�Ò < _,AX^�2 <�

qy^ <�LI<Mz N < ^8_ <ML AX^0A�4>:DfD:FN L HI: {}| w0~®c�:8EP:DH�` < E <Mz N0A�HGJ6:8^ L .+Ò < h < E < 4>5�2 <ML _,EKJvC < :F^ <�L N8_M` LI<Mz N < ^8_ <
` < E < Q�Jv^¯:FEK2 < E§HI: L N8fDf <ML HpH]`0A�H�H]` < E < h�A"5ÕC < A�f < ^ < EIA�4�H]` < :FE�5 U A�J>HIJv^8f�HI:�C < 2 < o < 4>:Ft < 2T.�? < H
� � i �]�0���0�K�0� i �0� i �u� i �0� i �0� i,� �K� l � �M�M� C < H]` <+LI<Mz N < ^8_ <-@P�+�M@+�P�M@ � � �,�,� 2 < qy^ < 2­CX5�H]` < EIN84 <ML,�
| Jv~ @P�b�W�
| J>Jv~�`0A,o8Jv^8fP_M`8: LI< ^ @�� � �,�,� � @ � QM4 < H @ ��� � C < H]` < 4 < A L HèJv^DH < f < E L N8_M`+H]`0A�H @ ��� � � @ � AX^82 L N8_�`nH]`0A�H
H]` <}LG<Mz N < ^8_ <,@P� Q @+� � �,�"� � @ ��� � _M:F^XH]A�Jv^ L ^8:�cR:FN0E3ôDÏíÍ�âRÏ¬ésó"âsH < EGh L�L A�HIJ L cR5FJv^8fNH �IJ�� L � � O .
a H+H]` < ^�_,AD^�C <�L `8: U ^�H]`0A�H+A�t0: L J6HGJ6o < Jv^DH < f < E3ì}J L Jv^�H�` < AXC0:�o <�LI<Mz N < ^8_ < J c�AX^82­:8^8465�J cPH]` <

C0A LI< � < rÎt0AD^ L J6:8^�ì �W÷ ì ø � ø L A�HGJ L q <ML,�

| AD~àþ � i � ìÑø�ÿ� �
| C0~ ìÑø � i � ìÑø � �b� ìºø ��� � Ø,Ø,Ø � ì �®� ���

-+^8:DH]` < E�t0:DH < ^XHIJvA�4>4>5�Jv^DH < E <ML HIJv^8f z N <ML HIJ>:F^�`0A L HI:�20: U J6H�`�H]` < EK:8C0N L H]^ <MLIL : c�H]` < E < fFN84vADEKJ>HK5
:�c
H]` <�{}| w0~«.
dP`0A�H§J L Q�J c ����£ � � Ø,Ø"Ø � £�P _M:F^XH]A�Jv^$^8:�H]`0E <M< H < EIh&t0EK:DfFE <MLGL J>:F^xQè4 < HRQ |�£ ��� �,�,� � £�P ~
2 < ^8:DH < H�` <pLI<Mz N < ^8_ <TS��X��U _M:8^ L H]EIN8_MH < 2�A L c�:X464>: UPL,�
| Jv~ � � �W£ � cR:FE � . � .WV
| J>Jv~�`0A,o8Jv^8f
_M`8: LI< ^ �D� � �,�"� � � � |R�¢� V�~MQ04 < H � ��� � C < H]` < 4 < A L H3J�^XH < f < E L N8_M`�H]`0A�H � ��� � � � � AD^82
L N8_�`�H�`0A�H �X� � �,�,�º� ��� � _M:F^XH]A�Jv^ L ^8:�H]`0E <M< H < EIh t0EK:XfFE <MLIL J>:F^x.

a c £�� � �,�,�º£ P AXE < Jv^ L :Fh <�LI< ^ LI< _M46: LI< HG:­AD^¢Jv^8J6HGJ�A 4 LG< fFh < ^XHp:�cîA�E < fFN84vADE {}| w0~MQ U�< h�J>fF`XH < r0t < _MH
H]`0A�HXQ |R£ �,� �"�,� � £�P ~ U J>4>4bA�f8A�Jv^�C < E < fFN84vADEM.§Ò < `0A"o < H <ML H < 2 L :8h < ADt0t0EK:�rFJvh�A HIJ>:F^ L HI:�H]` < E < fFN84vADE
LI<Mz N < ^8_ <­{3| i,~ �YS�� � i ���0�K�s� j � i � � i �u� i �0�I� k � �M�M� U .$dP` < cR:D4>4>: U J�^8f LI<M< h < 2�HG:ÕC < E < f8N84�AXE | Jv^�H]` <
LI< ^ LI< :�c�h < h�C < E L `8Jvt�J�^�H]` < h¦C < J�^8f L J�h�t8465�2 <ML _,EKJvC0ADC84 < Jv^�H < EIh L : c�H < EG^0ADEK5 < r0t0AD^ L J>:F^ L ~ �

Q |R� � i �I� ~ � Q |R� � i �]�0� jD~ � Q |R� � i �]�0�K�s� i � ~ � Q |R� � i �]�u�K�s� iDiM~ � Q |R� � i �]�u�I�0�]� kD~ � Q |�� �]�0�G�s� j � i � ~ �
1+^�H�` < :DH]` < EP`0AD^82TQuH]` < c�:X464>: U Jv^8f LI<M< h < 2�HG:
C < J�EGE < fFN84vADE �

Q |R� � i �]�u� kD~ � Q |R� � i �]�u�K�s� i � ~ � Q |�� �]�0�G�s� j � iDiM~ � Q |�� � i ���0�I�0� j ��� jD~ � Q |R� � i �]�u�K�s� j � iDi,~ �

�



Z�[]\^[`_a[cb-d`[fe
©vi ª ?�.[/�: LI< EMQ01+^�^8:F^ 
 A"o < EGA�fDJv^8f LI< H L :�c�Jv^XH < f < E L Q`g=ËDé[ËDô å"hså"i ËDâ çÎåkj�| i,j �X� ~MQ � �F�^lÎ�D�X� .
© ��ªnm . � . Y :DH]`xQs1+^�g < EKH]A J�^ LG< H L :�c�Jv^DH < f < E L . aKa Q huå á ëDé[ôDëDé i ËDâ ç0å"o ë,ó å 	kp | i"j ��� ~MQ � � lÎ� �0.
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