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4�5�6 A87'JUX�9<?;:�7KB�XdA

<>=@?�A@BDC&E#B�BGFIHJFLK�MNK�FPOQB M�RLSQ?QTUFLK�=VHXWY?QTZH[M�A�MNSQB�HJB�A\K(?NW;M�A]FIA\K^B�T^AVBDK_=@?�`UK�FLA@SbaDB�A\K�TUBGc8BDTUWY?QTUH[`
d B�RIRVFIAeK�BD`UK�`gfih�jlknm_=@B E@FI?�H[FLH[FLa�TUC d M�`�FIAV`^c@FLT^B�opE\CbK^=@B T^B�`UB�HbEVRqM�A@aDB E8B
K d BDB�A[K^=@B_=@?QAVBDC&E8BDB
a�?�RI?QA\C#rs`tc@TU?QE@RLB�H>?�WVM�RLRI?&auMNK^FIA@SZWY?�T�M�SQBDT^`;M�HJ?QA@SQ`vKxw�? d BDTyc@MNK�a�=@BD`;K^?gH[M�z{FIHJFI`UB|A@BDaDK�M�TyFLAVw�}{z8~
M�A@opK�=VBg=@?�`UK�a�BDA�K^T^BNrs`2c@T^?QEVRIB�HX?�W�MNRIRI?&auM�K�FIAVS�`^BDTUOQBDT^`ZM�H[?�A@SQ`UK�=V?Q`UK2a�}@`vK�?QHJB�TU`�K^?�H'M�z{FLH[FL`^B
T^B
OQBDA&}VB�k�m_=@FI`�c�M�c#B�T�S�FLOQBD`�o@B
K�M�FLRI`+?�W,K�=@B�K d ?�cVT^?QE@RLB�HJ`�r#H'MNA�C�`UFIHJFIRqMNT^FLK^FIBD`�~�M�AVo1B
z{c@RL?QT^BD`
K�=VB_B
z&K�BDA�K�K�? d =VFIa�=pK�=@B_=@?�H[?QRL?QS�C�=@?QRLo@`�ky��K�a�?QAVa�RI}Vo@B�` d FLK^=JM�E@T^FLBDW#`^}@TvOQB
Cp?�W�?NK�=@BDT,` d M�T^H
FIA\K^B�RIRLFISQBDA@a�B�M�c@c@RLFIauM�K�FI?�A@`�~{M�A@o�`^?QHJBGSQBDA@B�T^M�Rx`^c#B�aD}@RqMNK^FI?QAV`_T^B�SQM�T^o@FLA@SbK�=VB�FIT(ONM�TUFI?Q}V`_o@B�SQTUB�BD`
?�Wy`^}@aDa�BD`^`�k
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<�EV}@T^SQBD?QA@FLA@S���?QT^RLo���FIoVB'��BDE��Y��������}@`^BDTec8?QcV}@RqMNK^FI?QA�o@BDc8BDA@o@`e}@c#?QA�K^=@B]��A\K�BDT^A@B
K
WY?QT�E@}@`UFIA@BD`^`v��a�TUFLK�FLauM�R�MNA@o]o�MuC\��K^?N��o�MuCJM�a
K�FPO{FPK�FLB�`�k|�xFI��B+RI?�A@SN��BD`UK�M�E@RIFL`^=@BDo[}{K�FIRLFLK^FIB�`,`U}@a�=�M�`�K�=@B
c#? d B�T�SQTUFIoe?QTyK�=@B(K^B�RIBDc@=@?QA\CeAVBDK d ?QT^��~�K�=@B_��A\K�BDT^A@B
Kur `2aD?QHJc@}VK�FLA@S�FLAVWYT�M�`vK�TU}@aDK^}@T^B_FL`,T^B�¡�}@FLT^BDo
K�?¢c@TU?£O&FLo@B�c#B�TvWY?QT^H[M�A@aDB"SQ}�M�T^M�A\K�B�BD`¤`U}@a�=¥M�`¦=@FLSQ=�M%ONM�FLRqM�EVFIRIFPK�C¢M�A@o�W.M�}@RLK�K^?QRIBDT�M�AVa�B§f 3 j¨k
��A\K�BDT^A@B
K©K�T^MNªJa�O�MNT^FqMNE@FIRLFLK�C«a�TUBuMNK^B�`©}VA&}V`^}�M�RLRLC¬oVB�H[M�A@o@FLA@S­`UauM�RIM�E@FLRIFLK�CXM�A@o®MuONM�FIRIM�E@FIRLFLK�C
T^BD¡�}@FITUB�HJB�A\K�`DkJ¯{B�TvO{FLa�BpT^BD¡�}@B�`vK	K^T�MNªJae?�W/K^B�A"B
z{=@FLE@FLK^`GE@}@T^`vK�`�M�E#?%OQBeK�=@BpHJBuM�A1WY?�TGRIB�AVS�K�=\C
c#B�T^FL?{oV`,?£O�B�T2M d FIo@B T�MNA@SQB ?�W#K�FIHJB�`UauM�RLB�`D~�M�A@opO�MNT^FIBD`�FIAeK�BDT^HJ`,?�W�c#BuM��Q�¨K�?N�¨K�T^?�}@SQ=eE\CeW.M�aDK^?QT^`
?�W_HJ?QTUBpK^=�M�A°hu±Q±�FLA�RLB�`^`�K�=@M�A²M�A�=@?Q}@T'f ³�j¨k�<g`bM¤aD?QA@`UB�¡�}@B�AVa�B�~�M�A�B�HJB�TUSQB�A\KbHJ?&o@B�R,WY?QT
��A\K�BDT^A@B
KgaD?QHJc@}VK�FLA@SbFLAVWYT�M�`vK�TU}@aDK^}@T^B�BDA\K�M�FLRI`(aDB�A\K�T^M�RIFL`^B�o�FLA\K�B�TUA@BDK =V?Q`UK^FIA@SeaDB�A\K�TUB�` a�?QHJc#?Q`^BDo
?�W{a�?QHJHJ?{o@FPK�C+`^B�TvOQBDT|M�cVc@RIFIM�A@a�BD`�~£H[M�A�M�SQFLA@S(aD?QA\K�B�A\Kyo@B�RLFLO�B�TUC�?�W{Hb}@RLK^FIc@RLB|aD?N��=@?�`UK�BDo	`UB�TvO{FLa�BD`
K�?pSQRL?QE�M�R8}@`^BDT^` WY?QT Mp=@?Q`UK^FIA@SeWYBDB'fµ´@~�¶&~�·�jlk

m_=@B1FLA\K�B�TUA@BDK'=@?Q`vK�FIAVS�HJ?{o@BDRg=@M�`'S\MNFIA@BDo°M�`UFISQA@FP¸�auMNA�KJWY?&?�K�=@?�RIo¢FIA§K^=@B1aD?QH[HJB�TUa�FIM�R
d ?QT^RLo¹f ¶{~[º�j d FLK^=�aD?QHbE@FLA@B�o�T^B
OQB�A�}@B»?�W1H[M£¼U?QT½a�?�H[c�MNA@FIBD`¢B�z{a�B�BDo@FIAVS¿¾�³Q±ÀE@FIRLRIFL?QAÁFIA
3 ±Q±N´@k�Âg?�`UK�FLA@S�a�B�A\K^T^B�`�c8?&?QRnK�T^MNªJa[ONM�TUFqM�E@FLRIFPK�CQ~�Hb}Va�=ÃM�`�FIA@`U}@T�M�AVa�BJa�?QHJc�M�A@FLB�`�c8?&?QR,TUFI`^��k
¯{BDTUOQBDT^`gM�T^BG`U=�M�TUB�o1MNH[?QAVSea�?N��=@?Q`UK^B�o¦`^BDTUO&FIaDB�` K�=@BDT^BDE�C¦E#B�AVBD¸@K^FIA@SeWYT^?�HÄM�A¦?Qc@c#?QTvK�}@A@FPK�C'K^?
oVC&A�M�HJFIa�M�RIRPC�cVT^?%O&FI`^FL?QA½`^BDTUOQBDT[a�M�c�M�aDFLK�C²K^?�HJB�B
Kp}@A@c@TUB�o@FLaDK�M�E@RIB¦o@BDH'MNA@o@` d =@FIRL`UKp?�Å8B�TUFIA@S
B�aD?QA@?QH	C]?�W;`^a�M�RIBGE#B�AVBD¸@K^` K^?e`^BDTUO&FIaDB�aD?QA\K�BDA�K+? d A@BDT^`	f ·�j¨k�ÆGFLO�B�A�K�=�M�K(K�=@BG=V?Q`UK^FIA@SbWYBDBGH'MuC
E#B_A@B�SQ?NK�FqM�K�B�o�?QAeK�=@B_E�MN`^FI`|?�W#T^B�¡�}@BD`UK^`2`UB�TUO�B�o�~&H[M�z{FIHJFI`�M�K�FI?�A�?NW#K^=@B(K�?NK�M�R{T^B�¡�}@BD`UK^`2TUBDOQBDA�}@B
E#B�a�?�H[BD` K^=@B�c@T^FLH[B�FIA@aDB�A\K�FPOQB�?�WyK^=@B�=@?Q`vK�FIAVSJaDB�A\K�TUB�k
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�
¯{BDTUOQBDT2BDA@`^BDHbE@RLB_H'M�A@M�SQB�HJB�A\K�~�M�`,o@B�cVFIaDK^B�oJFIAJÌ|FLSQ}@T^B�hQ~\FIA\OQ?�RLOQBD`�?QT^a�=@BD`UK^T�MNK^FIA@SGK�=VB+`UB�TvOQB�TU`
FIAJK�=@B+B�AV`^B�H�E@RIB+K�?�E#BgK^FIHJB
�¨O�MNTUC&FIA@SGaD?QHJc8?Q`UFLK^FI?QA�MNR@c�M�TvK�`Z?NW�K�=@B O&FITvK�}�M�R�`UB�TUO�B�TU`��.a�?���=@?Q`vK�BDo
`^BDTUO&FIaDB�`���FIAÍK^=@B[=V?Q`UK^FIA@S�a�BDA�K^T^BJ?%OQB�T�M�RLB�A@SNK�=\C1K�FLH[Be=V?QT^FLÎ�?QA�`^?¤M�`�K�?�H'M�z{FLH[FL`^BbTUBDOQBDA�}@B
a�?�RIRIBDaDK^FI?QAbWYTU?QH­K^=@Bg=V?Q`UK^FIA@SGWYB�B+M�`U`^?&a�FIMNK�BDo d FPK�=pBuM�a�=[`^BDTUO&FIaDB�k�Ì�?QTnK�=VB+BDA\K�FITUB_K�FIHJB_=@?QTUFIÎD?QA�~
?QTUa�=@B�`vK�T�M�K�FI?�A�o@BDa�FI`UFI?QAV`�=�MuOQB[K�?�E#BJH'M�oVB'M�`�K�? d =@FIa�=²`UB�TvOQB�TU`bFIA�K�=@B[B�A@`UB�HbEVRIB]MNT^BJc�M�TUK
?�W d =@FLa�=½O&FLTUK�}@M�R2`UB�TvOQB�TU`�k²<(KJMNA�C�H[?�H[BDA�K�~,M�A\C²`UB�TvOQB�TpH[MuC�E#B�?QT^a�=VB�`UK^T�MNK^B�o½K�?1TUB�H[M�FIA
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d FLK^=©FPK�`Ja�}@TUT^B�A\K�S�FLOQBDA§O&FITvK�}�MNR+`UB�TvOQB�T�?�TJK^?¦¼U?QFLA©M�AV?�K�=@BDT[O&FITvK�}�MNR+`UB�TvOQB�TDk»��W�M�`^BDTUOQBDT�FI`
?QTUa�=@B�`vK�T�M�K�B�o�K^?bRIB�M%O�B�M�SQFPOQB�A]O&FLTUK�}@M�R8`UB�TvOQB�T MNA@o	¼U?QFIA'M�A@?�K^=@B�T2K�=@BDA]K�=@B�`UB�TvOQB�T FLA]¡�}@B�`vK�FI?�A
`^}{Å�BDT^`GM'oV? d A\K^FIHJB�o@}@TUFIA@S d =@FIa�=1FPK�B�M�T^A@`gA@?]TUBDOQBDA�}@B�k�<�RLR;K^=@B�`UBb?QTUa�=@B�`vK�T�M�K�FI?�A1o@B�aDFI`UFI?QA@`
=�MuOQB�K�?[E8B�H'MNo@B�FIA¦K�=@B�W.M�a�B�?�Wn}VA@��A@? d A"M�A@o�=VFISQ=@RPC]ONM�T^FIM�E@RLB�WY}VK�}@TUB	TUB�¡�}@BD`UK�M�TUT^FPO�MNRI`(WY?QT
BuMNa�=§?�WgFLK^`ba�?���=@?Q`vK�BDo§`UB�TUO&FLa�B�`DkÃm_=@B�MuOQB�T^M�SQB�K�FLH[B[K�?"`^BDTUOQB�MÍT^BD¡�}@B�`vK]M�AVo½WYBDB¦c�M�FIoÃc#B�T
T^BD¡�}@B�`vKbH[M%C�o@FLÅ8B�TGWY?QTGB�M�a�=�`UB�TvO{FLa�B[M�RI?�A@S d FLK�="TUB�¡�}@B�`vKb¡�}@BD}@B�FLA@S¤E#B�=@M%O&FL?Q}@T�FIA"K�BDT^HJ`�?NW
=@? d RI?QAVS]M[aD}@`UK^?QHJB�T�FL` d FLRIRIFLA@SeK�? d M�FPKgWY?QT�M'T^BD`^c#?QA@`UB�k�<­T^BDO�B�A�}@Bp?Qc@c#?QTvK�}@A@FPK�C¦FI`gRI?Q`vK�FPW
Me}@`^BDTgE@M�RI��`�k

¯{}@cVc8?Q`UB�M�A½FIA\K�BDT^A@B
Kp=@?Q`UK^FIA@SÍaDB�A\K�TUB d FLK�=�� `UB�TUO�B�TU`[aD?N��=@?�`UK�`�� FIA\K^B�T^AVBDKp`^BDTUO&FIaDB�`Dk
m_=@BDT^BgM�T^B�� O&FLTUK�}@M�R�`^BDTUOQBDT^`�� M���������� ���'~�=@?�`UK�FLA@S�FIA\K�BDT^A@B
K2`UB�TvO{FLa�BD` d FLK^=pT^B�`Uc8BDaDK^FLOQBg`^BDTUO&FIaDBT^BD¡�}@B�`vK�¡�}@BD}@B�` � M���������� � � E@}VÅ8B�TUFIA@S�`vK�TUBuM�HJ`�?�W(MNT^T^FPO&FIA@S]TUB�¡�}@BD`UK�`Dk"!�MNa�=�O&FITvK�}�M�Ry`^BDTUOQBDT
�$#|FL`gaD?QH[c#?Q`UB�o�?NW&%'#y`^BDTUOQBDT^`D~(%'#&)»±V~�`^}@a�=1K^=�MNK�* �#,+ M %'#�-.� � m_=VB�}@A@FPK+?�W,?QTUa�=@B�`vK�T�M�K�FI?�AFI`�M�`UFIA@SQRLBb`^BDTUO�B�T	M�A@oÍK�=@BpaD?Q`UK�?�W�?QTUa�=@B�`vK�T�M�K�FI?�A�FL`�`^?QHJBb¸Vz{B�o�K�FLH[Bb}VA@FLK^`GF¨k B�k�K^=@Be`^BDTUOQBDT
E#B�a�?�H[BD`2}@A@M%ONM�FLRqM�EVRIBZWY?QTnK^=@FI`,¸Vz{BDo[K�FLH[B_FLA\K�B�TvONM�R�M�`�FLK�}@AVo@B�TUSQ?{BD`�K^=@B+T^B�cV}@T^c#?Q`^FLA@S�c@T^?&a�BD`^`�k
/ FI`Ua�TUBDK�FLÎ�B�K^=@B�K�FLH[Bg=@?QTUFIÎ�?�A�FIA\K�?10�K�FLH[B�`UK�BDc@`_FIAVo@B
z{B�o�E\C32&-«h ��������� 0»M�A@o�RLBDK54'6;o@BDA@?�K^BK�=VBZ`UK�MNK�BZ?�W�K�=@B2`UC&`UK^B�HXMNK|K^=@BZ`vK�M�TvKn?�W�K^FIHJB�`vK�BDc�2�~QFIA@aDRI}@oVFIA@S K�=@BZ`^B�TvOQBDT,H[BDHbE8BDT^`U=@FIc	?�W�K�=@B
O&FITvK�}�M�RV`^B�TvOQBDT^`7� M8��������� ���'~\`vK�MNK^}@`�?�W8M�A\Ce}@A�MuONM�FLRqM�E@RLBZ`UB�TUO�B�TU`�~@MNA@opT^B�`UFIo@}@M�R@T^BD¡�}@B�`vK�`�FIAeK�=@B¡�}@B�}VB�`�WYTU?QHÄK�FLH[B�`UK^B�c92;:�h�k �tB
K=<56>-@?BA 6 M ��������� A

6 ��C o@B�A@?NK�B	K^=@B�T^B�¡�}@BD`UK�MNT^T^FPONM�RI` o@}@TUFIA@S
K�FLH[B	`UK^B�cD2gM�A@oFE 6 -G?HE 6M ��������� E

6��C o@BDA@?�K^BbK�=@Bb`UB�TvOQB�T�BDA@`^BDHbE@RIB�?QT^a�=@BD`UK^T�MNK^FI?QAÍc#?QRIFLaDC¦WY?QT
K�FLH[BJ`UK^B�cI2�kÍ�xB
K�Jp�KE 6 � 4 � <G��o@B�A@?NK�B'K^=@B]T^B
OQBDA&}VB�BuM�TUA@B�o½E\C²MNA²?QT^a�=VB�`UK^T�MNK^FI?QAÃc#?QRLFIaDCFE

6
o@}@TUFIA@S"M�K^FIHJB'`vK�B�cL2 d FLK�=ÃFLA@FLK^FqM�R�`vK�MNK^BM4«M�AVo§MNT^T^FPONM�RI` <�~�M�A@oÃ`UFIHJFIRqMNT^RLC1RIBDK�Nn�KE 6 � 4 � <G�o@BDA@?�K�BGK^=@B�`UK�M�K�B�?�W;K�=@B�`UC&`vK�B�H d =VFIa�= d ?Q}VRIo�BDOQBDA\K�}�MNK^B�M�K+K^=@B�`UK�M�TUK ?�W;K�=VB'�O2�P�h£�v`vK_K�FLH[B
`UK^B�c�k�m_=�}@`D~#K^=@B�`^B�TvOQBDTg?QTUa�=@B�`vK�T^MNK�FL?QA¤cVT^?QE@RLB�H®FI`

Q GSR�BUT B.�&[WV *YX6	+ M Jp�OE
6
� 4'6 � <56.� �/K�?�K�M�R�T^B d MNT^o��

>@?[Z]\&[&:�7[7'X[V 4'6	^ M -_N|�KE
6
� 4'6 � <`6.� �baGTUa�=@B�`vK�T^MNK�FL?QA�~Wc B�¡�}@B�`vK�m;T�M�ª[au�

M�A@o�`^FLA@a�BGK^=@Bd<`6|M�T^B�A@?�K ��A@? d A¤FIA�M�oVONM�A@aDB�~@K^=@B�c@T^?QEVRIB�H®FI`_A@?NKgoVBDK�BDT^HJFIA@FL`UK^FIa�k
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$�5 � X\A.[^]�Z�[¡[&%('*),+.-0/2143.35+7681:9<;>=8S6X\C�X\A<B�[&��V@?`X�JUGöV\[¡J¤�ÖJN:���[{�
7kJKGV7KB�XdABATJKXWZ:C�[ T

<ÃK�C&c@FIa�M�RQ=@?QAVBDC&E8BDB2aD?QRI?�A�C�a�?QHJc@T^FL`^BD`tM�c@c@TU?%z{FLH'MNK^B�RPC 3 ±£�v¶�±ZK^=@?Q}@`^M�A@o�E8BDB�` d FLK�=�?QAVB,¡&}VB�B�A�~
MÍWYB d o@TU?QA@BD`'M�AVo§K�=VB¤TUB�`UK d ?QT^�NB�T^`DkDCgBDaDK�MNTJaD?QRIRLB�a
K�FI?�A¢FL`JM�c@TUFIA@aDFIc�MNRZWY?QT�MNSQFIA@S�M�a
K�FPO{FPK�C
SQFPOQB�A°K^=�MNK'o@}@T^FLA@S²`U}@H[HJB�TpK�=VB1a�?QRL?QA\C©aD?QA@`U}@H[BD`�M�c@cVT^?uz{FIH[MNK�BDRLC§º�±���SÃ?�W�AVB�aDK�M�T�~+M�AVo
M�c@cVT^?uz{FIH[MNK�BDRLC�¶N±½��S¢?�WeMNo@o@FLK^FI?QA@M�R�A@BDaDK�M�T¦FI`¦A@B�BDo@B�o»M�`¤M½TUB�`UB�TUO�B�WY?QT d FLA�K^B�T¦`^}VTUO&FLONM�R
d FLK^=@?Q}VK d =VFIa�=¦K�=@B�¡�}@B�BDA¤WYTUB�B�ÎDB�`gM�A@o¦K�=@B�aD?QRI?QA\C�oVFIB�`Dk

��A�a�?QRLo@B�T[a�RLFIH[MNK�B�Î�?QAVB�`¦`^}@a�=�M�`EC+?QTUK^=@B�TUA !,}@T^?Qc#B�~+A@BDaDK�MNT�FI`]B
Å�BDaDK�FPOQBDRLC�MuONM�FLRqM�E@RLB
?QA@RPC1FLA"K^=@BJ`^}@HJH[BDT�WY?QT�M�E#?Q}VKJh 3 d B�B���`	BuM�a�=�CQBuMNT�k / }@T^FLA@S�K�=@FL`Ga�T^FPK�FLauM�R|K^FIHJBbc#B�T^FL?{o�~tM
=@?QAVBDC&E8BDB¤aD?QRI?�A�C�Hb}@`vK[?�T^a�=@BD`UK�T^MNK�B¦FPK�`bWY?QT^M�SQB�TU`pM�HJ?QA@S1K�=VB�EVRI?&?QH[FLA@S¤w@? d B�TJc�MNK^a�=@B�`JFIA
K�=VB�`^}VT^T^?�}@A@o@FLA@S]a�?�}@A\K�TUC&`UFIo@B�K^?]a�?�RIRIBDaDK K�=VBbA@B�a
K�M�TgFLKgT^BD¡&}VFIT^BD`�k�Âg? d B
OQBDT�~�K�=VBbMuONM�FIRIM�E@FIRLFLK�C
?�W¦A@BDaDK�M�T²FI`�}@A@c@TUB�o@FLaDK�MNE@RIB©M�A@oÁK�=VB°`^a�M�RIB°?NW�w�}@aDK^}�MNK^FI?QAXWYTU?QH o@BuM�TvK�=ÁK^?¥M�E@}@AVo�M�A@aDB
FI`�}@A@��A@? d A�k Ì�TU?QH =@?Q}@T�K�?>=V?Q}@T²MNA@oÁo�MuCÀK�?>o@M%C�~[K^=@B°MuONM�FIRIM�E@FLRIFLK�C»M�A@oX¡&}@M�RIFPK�C­?NW
A@BDaDK�MNT�ONM�TvC d FLK^=pH[FLa�T^?���a�RLFIH[MNK�FLa,a�?QAVo@FLK^FI?QA@`D~\`^}@AJc#?Q`^FPK�FI?�A�~QE@RL?{?QHJFIAVSGF d FLK^=@B�TUFIA@S+aDC&aDRIB�~&M�AVo
B
z{c@RL?QFLK�MNK�FL?QA�k¦��KbFL`	AV?�Kb}@AVa�?QHJH[?�A�WY?QT�M�a�?QRL?QA\C#rs`	A@B�a
K�M�TbFLA{��K�M���B[T�MNK^B[K^?¤w�}@a
K�}�M�K�B]E\C�M
W.M�a
K�?QT�?NW2HJ?QTUB�K�=�MNA¢hu±Q±8HPh d FLK�=VFIAÍM]o�MuCÍ?�T�`^?�fJINj¨k�<�`GFLRIRL}@`UK^T�MNK^B�o1FLA"Ì|FISQ}VT^B 3 ~xSQFLO�B�AÍK�=@B
OQ?�RqMNK^FIRIFPK�C�?�W�A@B�a
K�M�T�`^}Vc@c@RLC�~xK�=@Bpa�?�RI?QA\C1H�}@`UK�H[M���BbK^FIHJB�ONM�TUC&FIAVS�?�T^a�=@BD`UK�T^MNK�FL?QA"o@B�aDFI`UFI?QA@`
M�`�K�?�K^=@B�A�}@HbE#B�TU`(?�W�WY?�T�M�SQBDT^`�K�?bE#B�o@BDc@RI?%C�B�o¦MNKZBuM�a�=]��A@? d A�w�? d B�T(c�M�K�a�=�k,<�WY?QT�M�S�B�T�E8BDB
auMNA]K�T�MNA@`UWYBDT2WYT^?�H®?QAVBgw�? d B�T_c�MNK^a�=]K�?eMNA@?�K�=VB�T�~{E@}VK(K^=@B�WY?QT^M�SQBDTZFIA[¡�}@B�`vK�FI?�A�T^B�¡�}@FLT^BD`ZK�FLH[B
K�?¦RLBuM�TUA"K^=@BeRI?&auM�K�FI?�A1?�W�K�=@BpA@B d w�? d B�T�c�MNK^a�=�o@}VT^FIAVS d =VFIa�=�`^=@BpH[M���BD`�AV?�aD?QA\K�TUFIE@}VK^FI?QA
K�?paD?QRI?QA\C#r `+AVB�aDK�M�T a�?QRLRIBDaDK�FL?QA�B�AVo@BuMuOQ?�}@T^`Dk

K ?QA@`UFIo@BDTJM�=@?�A@BDC&E#B�B�a�?QRL?QA\C d FLK^= � A@BDaDK�MNTJWY?QT^M�SQBDT^`pM�A@o � w@? d B�TJc�MNK^a�=@B�`Dk°�xBDK
WY}@A@a
K�FL?QA N #��ML #.�po@B�AV?�K�B1K^=@B�ONM�RI}VB�T^B
K�}@TUA@B�o°WYTU?QH K�=@B0N 67O w�? d BDT�c�MNK�a�= d FPK�=2L #�WY?QT�M�S�B�T^`
a�?�RIRIBDaDK^FIA@S1AVB�aDK�M�TpMNKbK^=@B�c�MNK^a�=�kQP,TU?£O&FLo@B�oÃK�=VB]O�MNRI}@B'WY}VA@aDK^FI?QA@`"NH#*�l��o@?ÍA@?�Kpa�=�MNA@SQB�?%OQBDT
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K�FLH[BgK�=@BDA�K^=@B�T^B�`U}@RLK^FIA@S �
�¨!��l-¨È WY?QT�MNSQB�T_?QTUa�=@B�`vK�T^MNK�FL?QA¦c@T^?QEVRIB�H®FI`
Q GSR�BUT B.�&[WV * �#,+ M N #v� L #Y� � � MNRI}@B�WY}@AVaDK�FL?QA��
>@?[Z]\&[&:�7[7'X[V L # )�± � a�TUa�=@B�`vK�T�M�K�FI?�A��

* �#,+ M L #�� � �lÌ�?QT^M�SQBDT^`���k
<�cVc@RLC&FIAVS�K�=@B���MNT^}@`U={���G}@=@A&��m;}@a���BDT,a�?QA@oVFLK�FL?QA@`;C{FLB�RLo@`yK^=@B(?QcVK^FIH[M�R �
��!��.-¨È `^?QRL}VK�FL?QA N��# � L #.�&-
	�
 L #
��±��8N��# �l±\��� 	�
 L #(-�± � m_=�MNK;FI`D~£K^=@B,H[M�T^SQFLA�M�R�a�?QA\K^T^FIEV}VK�FL?QA@`tM�TUB,B�¡�}�M�R�MNKtB�M�a�=�w�? d BDTc�MNK^a�=�K�=�MNK FL`_M�a
K�FLO�B�RPC]E#B�FIAVS�WY?QT�MNSQB�o�k,m_=VFI`_FI`ZFIA\K�}@FPK�FPOQB�`UFIA@aDBGFLWxK�=VB�H[M�TUSQFIA�MNR#aD?QA\K�TUFIE@}VK^FI?QA
N �# �ML #Y�tM�K;w@? d B�Tyc�MNK^a�= N�B
z{a�BDB�o@`|K^=@B�H'M�TUSQFIA@M�RQa�?�A�K^T^FLE@}VK�FL?QA N �� �ML � �tM�K|MNAbM�a
K�FLO�B�w@? d B�T;c�MNK^a�=
� K^=@B�A¦HJ?QT^BGAVB�aDK�M�T_a�?�}@RIo¦E#BG?QEVK�MNFIA@BDo�E�C]?QT^a�=@BD`UK^T�MNK^FIA@SJMbWY?QT�MNSQB�TZWYTU?QH®w@? d B�T c�M�K�a�= � K^?
N^k|m_=@B c@T^?QEVRIB�H«W.M�a�BDopE�C�K�=@B =@?QAVBDC&E8BDB a�?QRL?QA\CbFI`,HJ?QTUB(a�=�M�RLRIB�AVSQFIA@SgK�=�M�AeK^=@B `UK�M�K�FIa2OQB�TU`^FL?QA
?Q}VK^RIFLA@B�o"M�E#?%OQBN~yMNA@o"FI`�M���FIA1K^?�K�=@BeFLA�K^B�TUA@BDK�=@?�`UK�c@T^?�E@RIBDH o@BD`^a�TUFIE#B�o"c@TUBDO&FI?Q}V`^RLC�keÌ|RL? d B�T
c�MNK^a�=½MuO�MNFIRqMNE@FIRLFLK�FLB�`�M�A@o²c@TU?�¸@K�M�E@FIRLFLK^FIB�`�MNT^B'=VFISQ=@RPCÍONM�T^FIM�E@RIBN~yEV}VKeT^BD`^c#?QA@`UFLOQBDA@B�`U`pHb}@`UK�E8B
K�T^M�o@BDo]?�Å¤M�S\M�FLA@`UK�K�=VBgK�BDH[c#?QT^M�TUCeRL?Q`^`2?�W�K^=@BgWY?QT^M�SQBDT�r `2c@TU?{oV}@aDK^FLO&FLK�C d =@BDA�`^=@B�FI`�T^B�aDT^}@FPK�BDo
K�?JMpo@FLÅ8B�TUB�A\K c�MNK^a�=�k

�t5 >@[¦C����D�ÖJUV�GLA.B.�'BzA�V²��X\A.[^]�Z�[¡[ ?`X�JKGIV�[¦J��8J�:N��[&�D7kJKGV7KB�X\A

K ?QRL?QA@FIBD`�?�W&`^?&a�FIM�R���AV`^B�a
K;c8?Q`U`^BD`^` d =�MNKt=�M�`xE#B�BDA	aDRqM�`U`^BDo	MN` ����!��
���

����
Ë/Ëi-P$&�

�È�� f���jlk;<ÃE@T^?\MNo
o@B
¸�A@FLK^FI?QA�?NWyK^=@BGK�B�TUHÄFIHJc@RLFIB�`ZMe`^?Qc@=VFI`UK^FIa�MNK�BDo�aD?QRIRLB�a
K�FLO�BGE8BD=�MuO&FI?QT_E#?QT^AVBG?Q}VK ?�Wyc@T^FLH[FPK�FPOQB
FIA\K^B�T�MNaDK�FL?QA@`�M�H[?�A@S©HJB�HbE#B�TU`�?�WeK^=@B�S�T^?Q}@c�K�?°`U?QRLO�B²c@T^?�E@RIBDH[`¤E8B
CQ?QA@o>K^=@B²a�M�c�M�E@FLRIFPK�C
?�W"FLA@o@FLO&FLo@}�M�R�HJB�HbE#B�TU`�k ¯{}@a�= a�?QRL?QA@FLB�`§M�T^B�a�=�M�T�MNaDK�BDT^FL`^B�o E\C¹�.Fq�§¯{BDRLWq� aGTUS\M�A@FL`�MNK^FI?QA H
/ B�aDB�A\K�T^M�RIFL`^BDo1M�A@o�}@A@`^}Vc8BDTUO&FI`UB�oÍa�?&?QTUo@FIA�M�K�FI?�A�?NW�M�aDK^FLO&FLK^FIBD`�~;�.FLF/�(<�o@M�cVK�FPOQBDA@B�`U` H5c+BD`^c#?QA@`UB
K�?'oVC&A�M�HJFIauMNRIRLC�ONM�TvC&FIA@S]BDA\O{FLT^?QAVH[BDA�K^`�M�A@o¢�YFIFIFq� c+?QEV}@`UK^A@B�`U` H�<ga�a�?�H[c@RLFI`U=@FIA@SpK�=VBeSQT^?Q}Vc�rs`
?QE&¼UBDaDK^FLOQB�BDO�B�A¤FLW;`^?QHJB�H[BDHbE#B�T^`_?NWyK^=@B�SQT^?Q}Vc�M�TUBG}@A@`U}@a�aDB�`^`vWY}@R¨k

<»HJ?&o@B�R#?�Wx`UB�RLWq��?QT^SQM�A@FI`UFIA@S�E#B�=�MuO&FI?Q}VT2K�=@MNKZK�M���BD`(c@RqMNa�B d FPK�=@FLA]M�a�?QRL?QA\C[?NWt=@?QA@B
C{E#B�BD`
=�M�`�E#B�BDA�c@TUB�`^BDA\K�B�o�E�C�¯&B�B�RLBDC§fJI�jlk[m_=VB[HJ?{oVB�Rno@BD`^aDT^FIE#B�`�FIA\K^B�T�MNaDK�FL?QA@`GE#BDK d B�BDA²H[BDHbE#B�T^`
?�W]K^=@B©aD?QRI?�A�C«MNA@o­K^=@B©BDA�O&FLT^?QA@HJB�A\K�K�=�M�K�RLBuM�o@`�K�?�oVC&A�M�HJFIa½o@FI`vK�TUFIE@}VK^FI?QAÀ?�W'WY?QT�M�S�B�T^`
K�?�BDªJaDFIB�A\K^RLCÀa�?�RIRIBDaDK"A@BDaDK�M�T�WYTU?QH M�A­M�T^T^MuCÀ?�W'w�? d B�T�c�MNK^a�=@B�`�K�=�MNK�M�TUB¢a�M�c@TUFIa�FL?Q}@`"FIA
K�BDT^HJ`¦?�WbK�=VB�FIT�ONM�RL}@BÍK�?½K�=@B�a�?QRL?QA\CQk®m_=@B�=V?QA@BDC&E#B�B²aD?QRI?�A�C�~GM�`�o@B�cVFIaDK^B�o�FIA�Ì|FISQ}VT^B"³V~
M�aD¡&}VFIT^BD`gFLAVWY?QTUH'MNK^FI?QA d FLK^=¤TUB�`^c#B�a
KgK^?JWY?�T�M�SQFLA@Sec@TU?Q`^c#B�a
K�`+FIA¦K�=@B�`^}VT^T^?�}@A@o@FLA@S[aD?Q}@A\K�TvC&`^FIoVB
a�?�A�K^FIA�}@?Q}V`^RLC'M�A@o¦MNaDK�`_}Vc8?QA]K^=@FI`2FIAVWY?�T^H[MNK�FL?QA[FLA]a�?�A@a�BDTUK d FLK^=�A@B�a
K�M�TZT^B�¡�}@FLT^BDH[BDA�K^`_?�WtK�=@B
a�?�RI?QA\C�K�?]?QTUa�=@B�`vK�T^MNK�BbWY?QT^M�SQBDT^`GM�HJ?QA@S�`UK�cVT^?Q`Uc8BDaDK�FPOQBbw�? d B�TGc�M�K�a�=@BD`�k�m_=@Be`^BDRLWq��?�T^S\M�AVFI`^FLA@S
E#B�=�MuO&FI?Q}VT+HJ?&o@B�R8a�?QHJc@T^FL`^BD` K^=@BGWY?QRIRL? d FIA@Sb�NBDC¦BDRIB�HJB�A\K^` H
6 A��xX�JBT�GV7kBDX\ABAÛJKXx:^?�JU[ T�[¦A87 V < =@?QAVBDC&E8BDB¿a�?QRL?QA\C cVT^?&a�}@TUB�`>K d ? oVFLÅ8B�T^BDA\K>K�C&c8BD`«?NW

FIA{WY?QT^H[MNK�FL?QA�kx��K�Hb}V`UK�A@?�Kn?QA@RLC	a�?�A�K^FIA�}�M�RLRLC	T^B
WYT^B�`U=pFIAVWY?QTUH'M�K�FI?�A d FLK^=eT^BD`^c#B�aDK�K^?�w�? d BDT
c�MNK^a�=@B�`�a�}VT^T^BDA\K�RLCbE8BDFIA@S�auMNc@FLK�M�RIFL`^B�oeE\CbK^=@B a�?QRL?QA\CbE@}{KZMNRI`^?GcVT^?&a�}@TUB+FLAVWY?QTUH'MNK^FI?QA d FLK^=
T^BD`^c#B�a
KgK^?[MNA�C]A@B d BDA\K�FIaDFIA@Sew�? d B�T+c�MNK^a�=@B�`Dk
�YF/��Ì�?QT�MNSQB�T H+<­WY?QT�M�S�B�T�E#B�B�B�A@S\MNSQB�oÍFLA1A@B�a
K�M�T�a�?QRLRIB�a
K�FL?QA1MNK�M'w�? d BDTGc�MNK^a�=ÍT^BDK^}@T^AV`

K�?�K�=VB+E#B�BD=@FLO�B A@?�K�?QA@RPC d FLK^=pA@B�a
K�M�T�E@}VK2M�RL`^? d FLK^=pFIAVWY?QTUH'M�K�FI?�AeM�E#?Q}VK,K�=VB+c@MNK�a�=�k
¯{FLA@a�BÃM¢K�C{cVFIauMNR�a�?�RI?QA\C�=�M�`1`UBDOQBDT�M�R	K�=@?Q}V`�M�A@o¥E#B�BD`1WY?QT�MNSQFIA@SV~�K�=@B²aD?QRI?�A�C�auMNA
c@TU?{aD}@T^B�M�A@o�a�?�A�K^FIA�}�M�RLRLC[T^B
WYT^B�`U=�FLAVWY?QT^H[MNK^FI?QA'M�E8?�}VK a�}@TUT^BDA�K+WY?QT^M�SQFIAVSpM�`^`UBDK�`Dk
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Hive Hive
Unloading Nectar A Unloading Nectar B

Idling Foragers 
and

Scouts

Dance Observers

Dancing for Dancing for
Nectar Source A Nectar Source B

Foaging

Nectar Source A Nectar Source B

New Nectar Source

Scouts

Foragers Foragers

Foraging Foraging

Hive: New Nectar Source Information Flow
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 Ì
���¦Ï ¥@�K��l�nk��c{wzersyjmloc{nFÙUcyÓ sfnU�r�k�P�Ñl��Dl�cfnhgKwmck�Ñ���m�z���Il�n!s��KcfnK��|'tR���.�Ñc{�oc{n&|���sf�Usugkjm���
��wzc{eØ�'�¢���o��|ÛÔ âyÕ��N²

�.FLF/��¯{aD?Q}VK H�<�HJ?QA@SQ`vK'`UBDOQBDT�M�R K�=V?Q}@`�MNA@o©WY?QT^M�SQFIAVS�E#B�BD`�~ M�`^H[M�RIR_c#B�TUa�B�A\K�M�SQB\���phu±	�p�
?�W�E#B�BD`GM�T^B�`^a�?�}VK�`Dk�¯{a�?Q}{KGE8BDB�`�E#B�=@M%O�Beo@FLÅ8B�TUB�A\K�RPC¦WYT^?QH WY?QT^M�SQB�TU`�FLA�K�=�M�K�`^aD?Q}VK^`
M�TUB¤BDA@S\M�SQBDo°FIA§}@A@B�M�TUK^=@FIA@S�A@B d w@? d B�T[c�MNK^a�=@B�`�MNA@o�~ZK^=@B�TUBDWY?QTUB�~_T^B
K�}@TUA©K�?�K�=@B
E#B�B�=VFLOQB d FLK^=�FLAVWY?QT^H[MNK^FI?QA"M�E#?Q}VK�c#?Q`^`UFIE@RLBpA@B d WY?QT^M�SQFLA@S�M�`^`UBDK�`�K�=�M�K	H[MuC"c@T^?%O�B
K�?pE#B�c@T^?�¸VK�M�E@RLB�K�?eK�=VB�aD?QRI?�A�C�k

6 A��xX�JBT�GV7kBDX\A W
]�
�[�V a�A¦BuM�a�=�O&FI`^FPK_K�?JMbw�? d BDTgc@MNK�a�=�~�MeWY?QT^M�SQB�T_E#B�B�TUBDK�}VT^A@`_K�?pK�=VB�=VFLOQB
d FLK^=�K d ?JK�C{c#B�`+?�WyFIAVWY?�T^H[MNK�FL?QA]M�RL?QA@S d FPK�=¦A@B�a
K�M�T H
�YF/� � M�RL}@B H / }@TUFIA@SbK^=@B�c@T^?&a�BD`^` ?�WyA@B�a
K�M�T aD?QRIRLB�aDK^FI?QA]MNK+Mbw�? d BDTgc�M�K�a�=�~�MbWY?QT^M�SQB�TZE8BDB

}VK^FIRIFL`^BD`�=@BDT�RI?&auM�R d FI`Uo@?QH M�E8?�}VK�K^=@Bec�MNK^a�=Ío@BD¸�AVB�o�E�C¤ONM�T^FIM�E@RIBD`�`U}@a�=�M�`GA@B�a
K�M�T
`^}VS\M�T�a�?QA@aDB�A\K�T^MNK�FL?QA�~&A@B�a
K�M�T2E8?�}@A\K�C'MNA@o]o@FL`UK�MNA@a�B WYT^?QHÁK^=@B+=@FLO�B�M�A@o'M�A'FLA\K�B�TUA�M�R
`^a�M�RIB�?�Wy¡�}�M�RLFLK�C'K^?po@BDK^B�T^HJFIAVBGc�MNK�a�=¦ONM�RI}VBGT�MNK^FIA@S@k

�.FLF/�]�x?{a�MNK�FL?QA H;��A�M�o@oVFLK�FL?QAeK�?�ONM�RI}@B+T�M�K�FIAVS@~�M�WY?QT^M�SQBDT2MNRI`^?�=�M�`�FIA{WY?QT^H[MNK�FL?QApM�E#?Q}VK�K�=@B
SQBD?QSQT�MNc@=@FIa�M�R�RL?{a�MNK�FL?QA]?�W;K�=VB�w@? d B�T c�M�K�a�=�FIA¦T^BDRqMNK^FI?QA'K^?eK�=@BGc#?Q`^FPK�FL?QA�?�W;K�=@BG`U}@A
M�A@o¦K�=VB�E#B�BD=@FLO�B�k

6 A��xX�JBT�GV7kBDX\A2?rBDC/7k[¡JRBDA�V[V Æ�FPOQBDA�K�=@B[a�?QA\K^FIA�}�M�R�FIAVw@}{z�?�W+M¤RIM�T^S�BJO�?QRI}@HJBJ?�W_FIA{WY?QT^H[MNK�FL?QA
K�?�K�=@B§E8BDB�=@FPOQB�M�E#?Q}VK�A@B d RLC«o@FI`Ua�?%OQBDT^BDo®MNA@oÁ��A@? d AÁw�? d BDT²c�MNK^a�=@B�`D~'K�=VB©a�?�RI?QA\C
B�AV`^}@TUB�`§K^=�MNK¢FIA{WY?QT^H[MNK�FL?QAÁc#B�TvK�M�FLA@FIA@S¥K^?­=@FLSQ=¬ONM�RI}@B�T^MNK�BDo®c�M�K�a�=@BD`©FI`½E@TU?\M�o@a�M�`UK
d =@FLRI`UKgo@FL`^auMNT^o@FLA@S'FLAVWY?QT^H[MNK^FI?QA�M�E#?Q}VK�T^B�RIMNK�FPOQB�RI? d ONM�RI}VB	T^MNK�BDo1c�MNK^a�=@B�`DkGm_=@FI`g=�M�`�MNA
FIHJc@RLFIauM�K�FI?�A�K�=�M�KZK�=VB�FIA{WY?QT^H[MNK�FL?QAeE@TU?\M�o@a�M�`UKZFI`�T^B�`vK�TUFIaDK^B�o'K^?	K^=@B�HJ?Q`UK�ONM�RI}VB�o]c�M�K�a�=@BD`
MuONM�FIRIM�E@RIB+K�?eK�=VB�aD?QRI?�A�C H
�YF/��Ì�?QT�MNSQFIA@SJ¯�K�MNK^}@` H7!�MNa�=�WY?QT�MNSQFIA@SeE#B�B�T^B
K�}@TUA@FIAVSJK^?JK^=@B	=VFLOQB�Hb}@`vKg¸@A@o1MpT^BDa�B�FPOQBDT

E#B�B�K�?J?
�J?\M�o�a�?QRLRIB�a
K�BDo¤A@BDaDK�M�T�k2��KgFL`_K�=@BZ¼U?QE�?�WnTUB�aDB�FLO�B�T+E8BDB�`+K�?p`UK^?QT^B�A@B�a
K�M�T+FIA
K�=VB[E#B�BD=@FLO�B]M�A@o"K�=VBJK^FIHJBeFLK�K�M��NB�`�K�?¦¸�A@o²M¦T^BDa�BDFLOQBDT�E#B�BJc@T^?%O&FIoVB�`	M�aD}@B]M�`GK^?
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K�=VB�AVB�aDK�M�T FIAVw@}{z¦T�M�K�BG?�WyK�=@B�a�?�RI?QA\CQk
�.FLF/�]Ì|FLRLK�BDT^FLA@Sem_=@T^BD`^=@?�RIo H��(MN`^B�o�?QA�A@BDaDK�M�TgFLAVw�}{z¤T^MNK�B�a�}@B�M�` d BDRIR;M�`gONM�TUFqM�EVRIB�` `U}@a�=

M�`eaD}@T^TUB�A\Kpa�RLFIH[MNK�FLa[aD?QA@o@FPK�FI?�A@`bM�AVo½K^FIHJB'?�W K^=@B�o�MuCQ~,WY?QT^M�SQB�T�E8BDB�`pM�o�MNcVKeK�=@BDFIT
`^BDA@`^?�TUC\��K^=@T^BD`^=@?QRLo d =VFIa�="o@B�aDFIo@BD` d =@BDK^=@B�T�FIA{WY?QT^H[MNK�FL?QA�c8BDTUK�MNFIA@FLA@S'K�?�=VB�TGc�MNK^a�=
FI` K�?'E8B	E@T^?\MNo@auM�`vK�?QT+`^}Vc@c@T^BD`^`UB�o�k�ÆGB�A@BDT�M�RLRLC�~�K^=@B	K^=@T^BD`^=@?�RIo�FL`�=@FLSQ=@BDT d =@BDA1K�=@B
A@BDaDK�MNT+FLAVw�}{z�T�MNK^BGFI` =@FIS�=¦M�A@o¦O{FLa�B���OQBDT^`^MVk

m_=@B�¸�RLK^B�TUFIA@SeHJB�a�=�MNA@FI`UH B�A�M�EVRIB�`+Mpa�?QRL?QA\C]K�?pa�M�c@FLK�M�RIFL`^B�?�A�K^=@B	HJ?Q`vK_O�MNRI}@BDo¤c�M�K�a�=@BD`
d =@BDA¤K�=VB�`U}@c@c@RPC¦?�WyA@B�a
K�M�T FI` MNE@}@A@o�MNA�K�M�A@o�E#B�`UB�RLB�aDK^FLO�B	MN` K^? d =@B�TUB�WY?QT^M�SQFLA@SeBDÅ8?QTUK
`^=V?Q}@RIo�E#B[aD?QA@a�BDA\K�T�M�K�B�o d =@FIRL`UK�auMNc@FLK�M�RIFL`^FIAVS]?QA�M d FLo@BpT�M�A@S�BJ?NW(RI? d O�MNRI}@BDo�c�M�K�a�=@BD`
o@}@TUFIA@Spc#B�TUFI?&o@`_?�WyA@B�a
K�M�T `^a�M�T^aDFLK�C�k

6 A��xX�JBT�GV7kBDX\A�� JKX�G�9;:¿G��D7 V !�M�a�=¢WY?QT�M�S�B�T�~Z=�MuO{FLA@S�o@B�RLFLOQBDT^BDo©K�=@B�A@BDaDK�MNT[c�MuC&RI?QM�o©?QA§=@B�T
T^B
K�}@TUA§K^?�K�=VB¤E#B�BD=@FLO�B1M�A@o�~ZFIA½K�=VB�c@TU?{aDB�`^`D~(`^B
K]FPK�`e¸�RLK^B�TUFIA@SÍK�=VT^B�`U=@?QRLo�~ d FIRLR_o@B�aDFIo@B
d =@B
K�=@BDT�K�?[E@T^?\MNo@auM�`vK�FLAVWY?QT^H[MNK^FI?QA¦c#B�TUK�M�FIAVFIA@SeK�?'=@B�Tgc�MNK�a�=�?QTgAV?�Kuk ��W,K�=VB	K�=VT^B�`U=@?QRLo
FI` aDT^?Q`U`^B�o¤K�=@BDA1`^=@B d FIRLRxE@T^?QM�o@auMN`UK+K�=@B�FIAVWY?�T^H[MNK�FL?QA]}@`UFIA@SpK�=@B�a�?�H[Hb}VA@FIa�MNK�FL?QA¦`^FIS�A�M�R
M�A@o�HJB�o@FL}@HÄMNK =VB�T o@FI`Uc8?�`�M�R H
�YF/�¦¯{FLSQA�M�R��¤B�a�=@M�A@FI`UH H+m;?�o@FI`U`^B�HJFIA@MNK�B	FIAVWY?QTUH'M�K�FI?�A¤MNE8?Q}{K�=@BDT�c�MNK^a�=�~�WY?QT�MNSQB�TU`�}@`UB

Me`^FLSQA�M�R�HJB�a�=@M�A@FI`UHÄ��A@? d A1M�` d M�SQSQRLBGo�M�A@aDB�k
�.FLF/��¯{FLSQA�M�R��¤BDo@FI}@H H+Ì�?QT�M�S�B�T+E8BDB�`�}@`UBeM�AÍMNT^BuM[RI?&auMNK^B�o1FLA@`^FLo@B�K^=@BbE#B�BD=@FLO�BbA@BuMNT�K�=@B

B�A\K^T�M�A@aDB	��A@? d A�M�`_K�=@B�o�M�AVa�BGw�?&?QT(K�?pa�?�A�O�BDC�=@BDT+c@MNK�a�=�FIAVWY?�T^H[MNK�FL?QA�k
6 A��xX�JBT�GV7kBDX\A��=T 
|��G��'B.��V ��W�K^=@B�aDT^FPK�B�TUFqMGWY?QT�o�M�A@aDFIA@S	M�T^Bg`�MNK^FI`v¸�B�o�~�WY?QT^M�SQB�T�E#B�B�`Za�?QHbEVFIA@B

K�=VB'o@BDa�FI`UFI?QA"K�? d MNSQSQRIBJo�M�AVa�B d FLK�=�M�ONM�RL}@B[T^MNK�FLA@S�K�?¤c@T^BD`^B�A\KbK^=@BJFIAVWY?QTUH'M�K�FI?�A1K�=�MNK
a�?�A�O�BDC&`gK^=@B�o@B�S�T^B�B�?�WySQ?&?{o@AVB�`^`+M�AVo¤RL?{a�MNK�FL?QA]?�Wy=@B�T c�M�K�a�= H
�YF/� / M�A@aDB@Py?NK�B�AVaDC H�<»WY?QT�MNSQB�T2E8BDB�B
z{c@TUB�`^`UB�` K�=@B�SQ?{?&o@A@BD`^`(?NWt=@B�T_c�M�K�a�=]O&FqMbM	`^B�TUFIBD`

?�W d M�S�SQRIBeTU}@A@`�K�=�MNK�aD?QA@`UK^FLK^}VK�BeK�=VB d M�SQS�RIBpo�M�A@aDB�k[��W_M�c�MNK^a�=�FI`GoVB�B�HJB�o�K�?�E8B
=@FLSQ=@RLCeONM�RL}�M�E@RLB_K�=@BDA]FLK d FIRLR�B�RLFIa�FPK2M d M�SQSQRLBgo�MNA@a�Bga�?QHJc@T^FL`^FLA@S	?NWxSQT^B�MNK�BDTZA�}@HbE#B�T
?�W d M�SQSQRLB�T^}VA@`�k !nÅ8B�aDK^FLO�B�RLC�~VK�=VB�ONM�RI}@Bg?�W;M�w�? d B�T_c�MNK^a�=�FI`2T^B�cVT^B�`UB�A\K�BDo�E\C[o�M�A@aDB
o@}@T^MNK�FL?QA�k

�.FLF/� P|M�K�a�=À�x?{a�MNK�FL?QA H§< WY?QT^M�SQBDT¤E#B�B�B
z{c@T^BD`^`UB�`"=@B�T�w�? d BDT1c�MNK^a�=>RI?&auM�K�FI?�A�E\C�K�=@B
o@FLT^B�a
K�FL?QA¤?NW d M�SQSQRLBGT^}@A@`g?QA¦K�=@B�o�M�A@aDB�w@?{?QTDkZ��WyK�=@B�c�MNK^a�=�FI` RL?{a�MNK�BDo¤o@FLT^BDaDK�RPC�FIA
RIFLA@B d FPK�=p`^}@AeK^=@B�ApK�=@FL`,FI`nB�z{c@T^BD`^`^BDo]E\C d M�SQSQRLB_T^}@ApFIAe`vK�T^M�FISQ=\K,O�B�TUK^FIa�M�R@o@FLT^B�a
K�FL?QA�k
<�A\C�M�A@SQ}VRqM�T o@B
O{FIMNK�FL?QA¦WYT^?QH K�=VFI` OQB�TvK�FLauM�R;T^BDc@T^BD`^B�A\K^`�M�A1M�AVSQRIB�E8B
K d BDB�A1K^=@B�`U}@A
�lMNÎ�FIH�}VK�=��(MNA@o�Mpw�FLSQ=\K o@FITUB�a
K�FI?�A]WYT^?QH�K�=@B�E#B�B�=VFLOQB�K�?eK^=@B�c�MNK�a�=�k

6 A��xX�JBT�GV7kBDX\A�	�?;9.BD[¦A;:¿[�V ÆGFLO�B�A�K�=@B�a�?�A�K^FIA�}�M�R�E#?QHbE�MNT^o@HJB�A\Kt?�WVFIAVWY?QTUH'M�K�FI?�AG?QA�M a�?�RI?QA\C
c#B�TUK�M�FIAVFIA@SpK�?]��A@? d A"M�AVo1A@B d RPC�oVFI`^aD?%OQB�TUB�o1w�? d B�TGc�M�K�a�=@BD`�~�K^=@B�TUBbM�TUB�`^?�H[B�WY?QT�M�S�B�T^`
K�=@MNK+M�T^B�aD?QA@`^}VH[BDT^` d =@FIRL`UK_?�K^=@B�TU`�MNT^BG?QE@RLFLO&FI?�}@`ZK�?eK^=@FI`_FLAVWY?QT^H[MNK^FI?QA�k
�YF/� a�E@RIFPO&FI?Q}@` Hnm_=@BDT^B	M�T^B�K d ?'SQTU?Q}@c@`_?NW|WY?QT^M�SQB�TU` H

�lM\��m_=@FI`ZFI`_M�S�T^?Q}@c�?NW|MNaDK�FPOQB�WY?�T�M�SQBDT^`ZK^=�MNK(M�T^B�aD}@T^TUB�A\K�RPC]E@}V`UC�aD?QRIRLB�aDK^FIA@S	A@B�a
K�M�T
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MuO�MNFIRqMNE@RIBNk ��AV`UK�B�M�o�~�K�=@B
C�K^B�A@o>K^?°B
z{c@RL?QT^B²FLA@o@BDc8BDA@o@B�A\K^RLC�WY?QT�A@B d w�? d BDT
c�MNK^a�=@B�`Dk

�.FLF/� K ?QA@`U}@HJB�T HÃm_=VFI`�FI`]M½S�T^?Q}@c�?�W�FLo@RIFLA@S�WY?QT^M�SQBDT^`]K�=@MNK¦}@`^BÍK^=@B"MuO�MNFIRqMNE@RIB�SQRI?�E�M�R
FIA{WY?QT^H[MNK�FL?QA�M�AVo¤MNT^B�c8?NK�B�A\K^FqM�R�a�M�A@o@FLo�MNK^B�`_WY?QT_o@BDc@RI?%C&H[BDA\K+K^?ew�? d BDTgc�M�K�a�=@BD`�k

6 A��xX�JBT�GV7kBDX\A��]7KBDCDBl�&G{7KBDX\A V m_=VBgE#B�=�MuO&FI?�}@T2?NW�WY?QT^M�SQB�TU`��&AV? d A'M�`�a�?QA@`U}@HJB�T^`�FI`�o@TUFLO�B�A'E\C
K�=VBGc@T^?&a�BD`^`_?�Wt`^M�H[cVRIFIAVSbM�A@o¦o@BDa�FLc@=@B�TUFIA@S	K�=@BGSQRL?QE�M�R#FIA{WY?QT^H[MNK�FL?QApE8BDFIA@SecVT^B�`UB�A\K�BDo¤?�A
K�=VB�o@M�A@a�BGw�?&?QT H
�YF/� / M�A@aDB�¯VM�HJc@RLFIA@S>H !nOQB�A¦K�=V?Q}@SQ=¦M�A¦MNT^T�MuC[?�W d MNSQSQRIBgo�M�A@aDB�`+M�TUB�E8BDFIA@Sec#B�TvWY?QT^HJB�o
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K�=VB2o�MNA@a�B�K�=�MNK;TUB�c@TUB�`^BDA\K�`|K^=@B2HJ?Q`vK;ONM�RL}�M�E@RLB,c�MNK^a�=�E@}VK�~�FLA@`UK^BuM�o�~�T�MNA@o@?QHJRLCG`UB�RLB�aDK
Meo�M�A@aDB�k
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OQBDT�M�R d MNSQSQRIBeTU}@A@`�K�?¦RIB�M�T^A"K�=VBJRL?{a�MNK�FL?QA1?�W2K�=@Bpc�M�K�a�=�M�A@o�RIBuMuO�B
K�=VB+=VFLOQB_K^?	aD?QRIRLB�aDKnA@B�a
K�M�TDk,m_=@B�TUBgH[MuCbE#B+`UBDO�B�T�MNR�MNKUK�BDH[cVK^`,E8B
WY?QT^B FPK�`^}@aDa�B�`U`UWY}@RLRLC
¸�A@oV`GM'c�MNK^a�= d FLK^=1BuMNa�=1W.M�FIRL}@T^B�T^BD`^}@RPK�FLA@S'FLA�T^B
K�}@TUA1K�?JK�=@Bb=VFLOQB�M�A@o�WY?�RIRI? d FLA@SJM
T�MNA@o@?QHJRLC[`^BDRIB�a
K�BDo�o�M�AVa�B�k
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`^}VH[H[M�TUC�~VWY?QT^M�SQFIAVSeE8BDB�` O{FL`^FPK�FIAVSbw�? d BDTgc�M�K�a�=@BD`gTUBDK�}VT^A¦K�?pK�=@B�=@FPOQB d FLK^=�AVB�aDK�M�TgM�A@o d FLK^=
MbONM�RI}@B�T�MNK^FIA@S¦�/WY}@A@a
K�FI?�A�?NWyAVB�aDK�M�T ¡�}�M�RIFPK�CQ~{A@B�a
K�M�T_E#?Q}@A\K�C¦M�AVo�oVFI`UK�M�A@aDB�WYT^?QH�K�=@BG=@FPOQBu�_?NW
T^BD`^c#B�a
K�FLO�B+w@? d B�T�c�MNK^a�=@B�`Dk�<(K�K^=@B =@FLO�B�~�WY?QT�MNSQB�T,E#B�BD`2FLA�K^B�T^M�aDK d FPK�=JT^B�aDB�FPOQB�T�E#B�B�`�K�?�?
�J?\MNo
a�?�RIRIBDaDK^B�o'AVB�aDK�M�T�k,m_=VFI`�FIA\K�BDT�M�a
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K�M�T�w�? d
FIA\K^?�K�=@B =@FPOQB�k|m_=@FI`nWYBDB�o@E�MNa��eH[BDa�=�M�A@FL`^HX`UBDK^`2MGTUB�`^c#?QA@`UB+K^=@T^BD`^=@?�RIoeWY?QT,M�ApBDA@RIFL`UK�FLA@SG`^FLSQA�M�Rlk
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B�AVRIFI`vK�FLA@S�`^FLSQA�M�R&��A@? d A'MN`nK�=@B ��!%$%$�ËI���\!�
�È�� kym_=@B d M�SQS�RIB(o�MNA@a�B_FL`nc8BDTUWY?QTUH[BDoe?QAbK�=VB_o�M�A@aDB
w�?&?QT d =@B�TUB�FIA@M�aDK^FLOQB WY?QT^M�SQB�TU`2a�M�A]?QEV`^B�TvOQBGMNA@o'WY?QRLRI? d k !nÅ8B�a
K�FLO�B�RPCQ~VB�M�a�=�M�a
K�FPOQBgWY?�T�M�SQBDT�E8BDB
c@TU?£O&FLo@B�` WYB�BDo@E�M�a��¦?QA¤=@B�T+RI?&auM�R8w�? d BDT�c�MNK^a�= d =@FLRIBG?QEV`^B�TvO&FIA@S[E8BDB�`+=�MuOQBbMNa�a�BD`^`+K�?pK�=@B�`^B
K
?�W|MNK^K^T�M�a
K�FPOQB�WY?&?{o¦`^?�}@T^aDB�`+E8BDFIA@SpauMNc@FLK�M�RIFL`^B�o�E\C]K^=@B�a�?QRL?QA\CQk�Â+? d BDO�B�TD~8FLA@o@FLO&FLo@}�M�R#WY?QT�M�S�B�T^`
o@?�A@?�K�M�aD¡�}@FITUBJK^=@BeWY}@RIRn`UBDK�?�WZSQRI?QE@M�R|��A@? d RIBDo@SQBJE@}VK�T�M�K�=@BDT�T^M�A@o@?�H[RPC1`^BDRIBDaDK	M�o@M�A@a�BeK^?
?QE@`UB�TvOQB�WYTU?QH d =@FIa�=[K�=@B
C[a�M�A]RLBuM�TUAJK^=@B�RL?{a�MNK�FL?QAp?�W�K�=VB+w�? d B�T(c@MNK�a�=�MNA@o'RLBuMuOQB+K�=@Bg=@FLO�B+K^?
WY?QT^M�SQB�k�m_=@Be`UB�RLWq��?QT^SQM�A@FI`UFIA@S[c@T^?�c8?QTvK�FL?QA�MNK^B�?QTUa�=@B�`vK�T�M�K�FI?�A�c@MNK^K^B�T^A�~xo@B�TUFLOQBDoÍWYT^?QH Hb}@RLK^FIc@RLB
M�A@o�c@T^?Qc#?QTvK�FI?�A�MNK�B�WYB�BDo@E�M�a��	?QAbSQ?&?&o@A@B�`U`n?�W@WY?&?&o�`^?�}@T^aDB�`�~�FL`yo@BD`^aDT^FIE#B�oeE\Cb¯{B�BDRIB
C �
�y!�Ë � fih%±Nj
M�A@opONM�RIFLo�MNK^B�oeE\CpB
z{c#B�T^FLH[BDA\K�M�R�`vK�}@oVCp?�A'MGA�MNK^}@T�MNR�=@?QA@B
C{E#B�B+a�?�RI?QA\CQk|m_=@BgHJ?&o@B�R@S�FLOQBDA[E\C
�(M�TvK�=@?�RIo@F �
�(!�Ë � fihQh�j;c@T^BDo@FIa
K�`gMJ`vK�B�M�oVC�`UK�MNK�B�c�MNKUK�B�TUA�?�WyWY?QT�MNSQB�T ?QTUa�=@B�`vK�T�M�K�FI?�A d =@BDT^B�T^MNK�B
?�W�ONM�RI}@BpMNa�a�}VHb}@RqM�K�FI?�AÍB�¡�}�M�RLFI`^BD`�M�H[?�A@S�WY?QT�M�S�Be`^FLK^B�`GE#B�FLA@S¦B
z{c@RI?�FLK�BDo�FlksBNke`^BDRLWq��?�T^S\M�AVFI`^FLA@S
?QTUa�=@B�`vK�T�M�K�FI?�A�TUB�`^}VRLK�`�FIA"BD¡&}@M�R�M%O�B�T^M�SQB'AVB�aDK�M�T�T^B
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< a�}@TU`^?QTvC¥SQRIM�A@a�B¢MNKÍK^=@B½`^BDTUOQBDT�MNA@o«WY?�T�M�SQBDTÍ?QT^a�=VB�`UK^T�MNK^FI?QA«c@TU?QE@RIBDH[`D~eM�`"o@BDc@FIa
K�B�o«FIA
Ì|FLSQ}@T^Bg´@~ d ?Q}@RLo�`^}@S�SQB�`vK+Mb`^FIHJFIRIM�T^FPK�CbE#BDK d B�BDA�K^=@B�K d ?ecVT^?QE@RLB�HJ`�~VMNK_RIB�M�`UKZ?QA¦Mb`^}Vc8BDTU¸�aDFqM�R
RIB
OQBDR¨kÍm_=@B�`UB�TUO�B�TeBDA@`^BDHbE@RIB'FIAÃM�AÃFLA\K�B�TUA@BDKb=@?Q`UK^FIA@S�a�B�A\K^T^B¦FI`�M�A�M�RL?QSQ?Q}@`�K�?1WY?�T�M�SQBDT�E#B�BD`
FIA¦Me=@?�A@BDC&E#B�B�a�?QRL?QA\C d =@FLRI`UKZK�=@BG`UB�TUO&FLa�B�T^BD¡&}VB�`UKg¡�}@B�}VB�`+c8BDTUK�MNFIA@FLA@SbK�?eaD?N��=@?�`UK�BDo¤FLA\K�B�TUA@BDK
`^BDTUO&FIaDB�`�MNT^B¤M�A�M�RL?QSQ?Q}@`eK^?�`U?Q}@T^aDB�`]?NWGA@B�a
K�M�TpK�?�E8B�B
z{c@RL?QFLK^B�o§c@T^?�¸VK�M�E@RPCQk �¤?�T^B�?%O�B�T�~ MNA
B
zVM�HJFIA@MNK�FL?QA¦MNK ¸�A@BDTgSQT^M�A�}@RqMNT^FLK�C'T^B
OQBuMNRIB�o�MJTUB�H[M�T^��M�EVRLC]aDRI?Q`UB�H'M�cVc@FIA@SeE#BDK d B�BDA1K�=@BGK d ?
c@TU?QE@RIBDH[`D~;M�`�FIRIRL}@`UK^T�MNK^B�o1FLA�myM�E@RLB�hQkpm_=@BJ`UK�TU?QA@S�=@?QHJ?QRI?�S�C�E#BDK d B�BDA�K�=VBJ`UB�TvOQB�T�M�A@o"K�=@B
WY?QT^M�SQB�T_?�T^a�=@BD`UK�T^MNK�FL?QA¦c@T^?�E@RIBDH[`_HJ?�K�FPONMNK�BDo�?Q}@T E@FI?�H[FLH[B
K�FIagM�c@cVT^?\M�a�=�k

<�A¤FIA\K�BDT^A@B
K�=V?Q`UK^FIA@SJa�BDA�K^T^B	a�?N��=@?Q`UK^FIA@SJHb}@RPK�FLc@RIB�FLA\K�B�TUA@BDKg`^BDTUO&FIaDB�`g?QA�FPK�`_¸�A@FPK�B�`^BDTUOQBDT
B�AV`^B�H�E@RIB¤FI`[M�A�M�RL?QSQ?Q}@`pK�?�M�=@?�A@BDC&E#B�BÍa�?�RI?QA\C d FLK^=°M�aDB�TvK�M�FLA©A�}@HbE#B�T[?�WGE#B�B�`[WY?QT�M�S�FIA@S
MNK�Hb}@RPK�FLc@RIB�WY?QT�M�S�Be`^FLK^B�`�FIAÍK�=VBJ`U}@T^TU?Q}@A@oVFIA@S�a�?Q}VA�K^TUC&`^FLo@B�k[m_=@B[M�H[?�}@A\K�?�WZK^FIHJBeT^B�¡�}@FLT^BDo
E\C�M¤`^BDTUO�B�T�K^?�BuMNT^A�TUBDO�B�A�}@B]WYT^?�H M¤=@?Q`vK�BDo²FIA\K�BDT^A@B
Kb`UB�TUO&FLa�B d FLRIR,o@BDc8BDA@o²?QA�K�=@B[`^BDTUO&FIaDB
a�=�M�T^M�aDK^B�TUFI`UK^FIaD`,M�` d B�RLR@M�`yK�?�K�M�R{A�}@H�E8BDTn?�W�`^BDTUO�B�T^`,`UB�TvO{FLa�FLA@S�M�SQFPOQB�A�T^B�¡�}@BD`UK�¡�}@B�}VB�kn��W#HJ?QT^B
`^BDTUO�B�T^`�M�TUB�?QTUa�=@B�`vK�T^MNK�BDo"K^=�M�AÍA@BDa�BD`^`�MNTUC1K^?�M'`^BDTUO&FIaDB�~�K^=@BbT^B
OQBDA&}VBJT^MNK�B d FIRLR;oVB�SQT^M�o@Bbo@}VB
K�?¦B�M�a�=�`UB�TvOQB�T	=�MuO&FIA@S�K�? d M�FLK�RL?QA@SQBDT�K�?�¸�A@o�M�T^BD¡&}VB�`UK�K�?¦`UB�TUO�B�k'¯{FIHJFIRIM�T^RPCQ~�K�=@BJM�HJ?Q}@A\K
?�W;K�FLH[BGA@BDB�o@BDo�E\C�MbWY?QT�MNSQB�T(K^?[TUBDK�}VT^A d FLK�=¤MeA@B�a
K�M�T c�MuC&RI?QM�o¤oVB�c#B�A@o@`+?QA�a�=�M�T^M�aDK^B�T^FL`UK^FIa�`
?�W_K^=@B'WY?QT^M�SQBJ`^FLK^B�M�` d BDRIR(MN`	K�=VB]A�}@HbE#B�Tb?�W_WY?�T�M�SQBDT^`	a�?QRLRIB�a
K�FLA@S¤AVB�aDK�M�T�K^=@B�TUB�kÍm_=@B]T^MNK�B
?�WyA@B�a
K�M�T c�MuC&RI?QM�o¦E8BDFIA@SpT^B
K�}@TUA@B�o¦K�?eK^=@B�a�?QRL?QA\C d FIRLR�o@BDSQT�M�oVB�FPW;?£O�B�TURLC�H[M�A\C]WY?QT^M�SQB�TU` M�T^B
?QTUa�=@B�`vK�T�M�K�B�o1K^?JK^=@B�`UFLK^B	`UFIA@aDB	B�M�a�=�WY?QT^M�SQB�T d FLRIR�K�MN��B�RL?QA@SQBDT_K�?[¸@A@o�w�? d B�T^` d =@?Q`UBbA@B�a
K�M�T
=�M�` E#B�BDA¤TUB�c@RLB�A@FL`^=@BDo¤E@}{KgAV?�K CQBDK+=�MNTUOQBD`UK^B�o�k

¯&K^T^BuMNH[`[?�WGT^BD¡�}@B�`vK�`¦M�TUT^FLO&FLA@S�?%OQBDT'K�=VB���A\K�BDT^A@B
K¦MNK�M�=@?Q`UK^FIA@S�a�BDA�K^T^B�WY?�T'a�?���=@?Q`vK�BDo
FIA\K^B�T^AVBDK+`^BDTUO&FIaDBbM�TUB�EV}VÅ�BDT^BDo�E\C¦T^BD`^c#B�aDK^FLO�B�`^BDTUO&FIaDB	¡�}@BD}@B�`Dk(<�A�B�¡�}@FPONM�RIBDA�K+FLA�Me=@?QAVBDC&E8BDB
a�?�RI?QA\C�MNT^BGMuONM�FIRIM�E@RLBgw�? d B�T c�MNK^a�=@B�`	�YWY?�T�M�SQB�`^FLK^B%�2FLA]K�=@B�`U}@T^TU?Q}@A@o@FLA@Sea�?�}@A\K�TUC&`UFIo@BNk2m_=@FL`_FI`
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� ÍkÉ��	���RÏ �Lsuwxsu���o�����dtv�Ñj�Ó­�¢�¢nÜ�'��wz�{�¢w`sunR� ª cfwxsupf��w@cfwx�x�K���Djzwxsyjmloc{n!gKwmcftK���¢er��²
6 A87k[¡JUA.[\7[� X#�D7KBDA�VÞST[¦A87kJK[ ��X\A.[^]�Z�[¡[�STX\CDX\Ad]
<�A�B�AV`^B�H�E@RIB�?�W � `^B�TvOQBDT^`�k <gA¤BDA@`^BDHbE@RLB�?NW;� A@BDaDK�MNT WY?�T�M�SQBDT^`Dk

� AVFLK ?�Wy?QT^a�=VB�`UK^T�MNK^FI?QA H�¯{FIA@S�RIBG`^BDTUO�B�T�k � A@FLK ?NW|?QTUa�=@B�`vK�T^MNK�FL?QA H2¯{FIAVSQRIB�AVB�aDK�M�T
WY?�T�M�SQBDT�k

K ?N��=@?Q`UK`� FIA\K�BDT^A@B
K+`^B�TvO&FIa�BD`+K^?pE8B � o@FI`vK�FLA@aDK(w@? d B�T+c�MNK^a�=@B�`+FIA�K^=@B
M�aDa�B�`U`^BDo1E\C�T^BD¡&}VB�`UK^`�k `U}@T^TU?Q}@A@oVFIA@SJa�?Q}VA�K^TUC&`^FLo@B�k

<¥SQTU?Q}@c�?�W|`UB�TvOQB�TU`e�/O{FLTUK^}�M�R�`UB�TUO�B�T�� d FPK�=�K�=@B <ÀSQTU?Q}@c¦?�WyA@B�a
K�M�T WY?QT^M�SQB�TU`
`�MNH[BGFLA�K^B�TUA@BDK+`^BDTUO&FIaDB�MNc@c@RIFLauMNK^FI?QA'`^B�TvO&FIA@S aD?QRIRLB�a
K�FIAVSeA@B�a
K�M�T+MNK+Me`^c#B�aDFL¸�a
T^BD¡�}@B�`vK�`gWYTU?QHÄMe`Uc8BDa�FL¸@a�`UB�TvO{FLa�B�¡�}@B�}@BNk w@? d B�T+c�MNK^a�=�k

m_FIHJB�K�?p`UB�TUO&FLa�B�MJTUB�¡�}@BD`UK d FIRIR8E8B�o@BDc8BDA@o@BDA�K m_FLH[B�K^?eK�T�MuO�B�R d FIRLR�E#B�oVB�c#B�A@o@BDA\K
?QA�K�=VB�FLA\K�B�TUA@BDK+`UB�TUO&FLa�B	M�c@c@RLFIauM�K�FI?�A�k ?�A�K^=@B�RI?&auMNK^FI?QA]?NWyK^=@BGw�? d BDTgc�M�K�a�=�k

�����vm_FIHJB�K�M���BDA�E\C¦Mp`^B�TvOQBDT+K^?p¸@A@o�MeTUB�¡�}@B�`vK �bP��vm_FIHJB�K�MN��B�A�E\C�MbWY?QT�M�S�B�T(K�?paD?QRIRLB�aDK
K�?p`UB�TUO�B�M�K�MNA�FLA\K�B�TUA@BDK+`UB�TUO&FLa�B	M�c@c@RLFIauM�K�FI?�A AVB�aDK�M�T+MNKgMbw�? d BDTgc�M�K�a�=�FIA@aDT^BuMN`^B�`+FLW
FIAVa�T^B�M�`^BD` FLWyA&}VHbE8BDT ?�W|`UB�TvOQB�TU`�FLA]K�=@B�SQTU?Q}@c A�}@H�E8BDT+?NWyWY?QT^M�SQBDT^` FIA�K�=VB�S�T^?Q}@c¦FLA@a�TUBuM�`UB�`
FIAVa�T^B�M�`^BD`

�����v<¥`^BDTUO�B�T+?QT^a�=@BD`UK^T�MNK^B�o¤K^?'MNA@?�K�=VB�T_FIA\K^B�T^AVBDK �bP��v<¥WY?QT�MNSQB�T_?QTUa�=@B�`vK�T^MNK�BDo¤K�?JM�AV?�K�=@BDT
`^BDTUO&FIaDB�FIA@aD}@T^` o@? d A\K�FLH[B�o@}@BGK^?JcV}@T^SQFLA@Sp?�W w@? d B�T+c�MNK^a�=¤FLA@a�}VT^` o@? d A\K�FIHJB�o@}@B
a�}VT^T^BDA\K�M�AVo�FLA@`UK�M�RIRIMNK�FL?QA'?NW|A@B d FIA\K^B�T^AVBDK K^?JK^FIHJB�`^c#B�A\K+RIB�M�T^AVFIA@SbK^=@B�RI?&auMNK^FI?QA
`^BDTUO&FIaDB�M�c@c@RLFIauM�K�FI?�A FNo�MNK�M MNA@o¤`U}@a�aDB�`U`UWY}@R;o@FI`Ua�?%OQBDTUC�?�W;K�=@B�c�M�K�a�=

�����v<�A¦FLA�K^B�TUA@BDK+`^BDTUO&FIaDB�MNc@c@RIFLauMNK^FI?QA]M�A@o¦FLK^` �bP��v<¥w�? d BDTgc@MNK�a�=�=�M�` ¡�}�M�RLFLK�C]?NW
T^BD¡�}@B�`vK�`�=@M%O�B�M ��!�Ë����	��
��
��������
������
� AVB�aDK�M�T	�.`U}@S\M�T a�?�A@a�BDA�K^T�MNK^FI?QA��

� M�TUFqM�E@RLB�T�M�K�B�` ?�WyT^BD¡�}@B�`vK�`gM�T^TUFLONM�R � MNT^FqMNE@RIB�T^MNK�BD` ?�Wyw@? d B�T+c�MNK^a�=
M�A@o¦E�MNRI��FIA@SpE#B�=�MuO&FI?�}@T ¡�}�MNRIFLK�C�~@o@BDA@`^FPK�C�M�A@o¦T^BDc@RIBDA@FI`U=@H[BDA\K

<¥`^BDTUO�B�T�TUB�c#BuMNK^B�o@RPC�`^BDTUO&FIAVS[TUB�¡�}@B�`vK�`+?�W <¥WY?QT^M�SQBDT_T^B�c#BuM�K�B�oVRLC]WY?QT^M�SQFLA@Sb?QA
K�=VB�`^M�HJB�K�C{c#B�T^B�`U}@RLK^` FIA¦FIHJc@T^?%O�B�o w@? d B�TU`�?�W;K�=VB�`^M�HJB�K�C{c#B�T^B�`U}@RLK^` FIA
T^BD`^c#?QA@`UB�K^FIHJB FLH[cVT^?%OQBDH[BDA�K+FLA�FLK�` MNE@FIRLFLK�CJK�?pB
z&K�T^M�aDK+A@BDaDK�M�T

m_=@BGw�M�S�SQB�ot���N�(FLK^B�HJ`(a�=�M�A@S�B m_=VB�w�MNSQSQB�ox� P��ZFLK^B�HJ`_a�=�M�A@SQB�}@AVc@T^BDo@FIa
K�M�E@RPC
}@A@cVT^B�oVFIaDK�M�E@RPC]?%OQBDT+K^FIHJB�WY?QT_BuMNa�=�`^BDTUO&FIaDB ?%O�B�T K�FIHJB�WY?QT_B�M�a�=¤w@? d B�T+c�MNK^a�=
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FIA\K^}@FLK^FLOQB�`UFIA@aDB	`UB�TUO�B�TU`Ga�?QRLRIB�a
K�¯V�x<­TUBDOQBDA�}@BbWY?QT `^BDTUO&FIA@S[T^BD¡&}VB�`UK^`�WYT^?QH®K�=@B	`^B�TvO&FIa�B	¡�}@B�}@BD`
d =@FLRI`UK�WY?QT^M�SQBDT^`�a�?QRLRIB�a
K�A@B�a
K�M�T�WYT^?QH­w�? d BDT^`_MNK�K^=@B+WY?�T�M�SQB+`^FPK�BNknm_=@BgM�cVK�AVB�`^`Z?�W�K^=@B�MNA�M�RI?�S�C
FI`�WY}@TvK�=@BDTbo@B�HJ?QA@`vK�T^MNK�BDo²E\C�`UFIHJFIRIM�T^FPK�FIBD`�FIA�ONM�T^FIM�E@FIRLFLK�C�?�W_T^BD¡�}@B�`vKp`UK�TUBuM�H E#B�=�MuO&FI?�}@TbM�AVo
w�? d B�TZc@MNK�a�=@BD`ZOQ?�RqMNK^FIRIFPK�CQk[c B�¡�}@B�`vK_`UK^T^B�M�H[`2M�TUB+ONM�TUFqM�E@RLB_o@}@B+K�?�w�}@aDK^}�MNK^FIA@S	T^B�¡�}@BD`UK(M�T^TUFLONM�R
T�M�K�B�`|M�A@obE@M�RI��FIAVSgE#B�=�MuO&FI?�}@T|?�W@}@`^BDT^` d M�FLK^FIA@S WY?QT;`^B�TvO&FIa�B d =@FIRL`UK;w�? d BDTnc�MNK^a�=@B�`,MNT^B2ONM�TUFqM�EVRIB
o@}@BGK^?pw@}@aDK^}�MNK�FL?QA@` FIA¦HJFIaDT^?N��a�RIFLH'M�K�B�~\¡�}�MNRIFLK�C�~@o@BDA@`^FPK�C�M�A@o�A@B�a
K�M�T T^BDc@RIBDA@FI`U=@HJB�A\K T�MNK^B�`Dk

��AÄMNA�FIA\K^B�T^AVBDK§=@?Q`UK^FIA@S«a�BDA\K�T^BN~ÍM«O&FLTUK�}@M�R�`^BDTUOQBDT°=@?Q`vK�FLA@SXMNA�FIA\K^B�T^AVBDK§`^B�TvO&FIa�B�FI`
a�?�H[c#?Q`^BDo¤?NWn?QA@B�?QT HJ?QT^B�`UB�TUO�B�TU`�a�?�RIRIBDaDK^FIA@SeTUBDOQBDA�}@B�WYT^?�HÄFLK^`+`UB�TvO{FLa�B�¡�}@B�}@BNk(m_=@B�}@A@FPKg?NW
M�}@S�H[BDA�K�MNK�FL?QA�?�T	TUB�o@}@a
K�FL?QA²FI`�M�`^FLA@SQRLB[`UB�TUO�B�TDkÍ��AÃM�=@?QAVBDC&E8BDB�a�?QRL?QA\C"K�=@FL`�FI`�B�¡�}@FPONM�RIBDA�K
K�?1K^=@B¦`^B
Kp?�WgWY?�T�M�SQBDTbE#B�B�`paD?QRIRLB�aDK^FIA@S¤A@B�a
K�M�TeWYTU?QH MÍ`Uc8BDa�FL¸@a]w�? d BDT[c�M�K�a�=�k²m_=VB�}@A@FLKp?NW
M�}@S�H[BDA�K�MNK�FL?QA½?QTeT^BDo@}@a
K�FI?�A§FL`[MÍ`UFIA@SQRLB]WY?QT�MNSQB�TpE#B�B�k½��=@BDA°M"`^B�TvOQBDT[FL`J?�T^a�=@BD`UK�T^MNK�BDo§K^?
RIB�MuOQB+M�S�FLOQBDAJO&FLTUK�}@M�R@`^BDTUO�B�T(MNA@oG¼U?�FIAJM�A@?�K^=@B�T,O&FITvK�}�MNR@`^BDTUOQBDT�~{FLK�FIAVa�}@TU`2MGo@? d A\K�FLH[B c#B�A�MNRLK�C
`^FLA@a�B'FLK	}@A@o@BDT^SQ?&B�`eM¤T^B�cV}@T^c#?Q`^FLA@S1c@TU?{aDB�`U` d =@B�TUB�E\C²aD}@T^TUB�A\KpFIA\K�BDT^A@B
Kb`UB�TUO&FLa�B¦M�c@cVRIFIa�MNK�FL?QA
M�A@opMN`^`^?&a�FIMNK�BDoeo�MNK�M�M�T^BZc@}@T^S�B�oJM�A@oeA@B d FLA\K�B�TUA@BDKn`^B�TvO&FIa�B MNc@c@RIFLauMNK^FI?QA�M�A@opM�`U`^?&a�FIMNK�BDobo�MNK�M
M�TUBGFIA@`vK�M�RLRIB�o�k / }@T^FLA@S�K^=@B�T^B�cV}@T^c#?Q`^FLA@Spc@T^?&a�BD`^`D~@K�=@BG`^M�FIo¦`^BDTUO�B�T+H'M��NB�`_A@?paD?QA\K�T^FLE@}VK^FI?QA]K^?
K�=VB_T^BDO�B�A�}@B+BuM�TUA@FIAVSGB�A@o@B�MuOQ?Q}@T�?�W�K^=@B =@?Q`UK^FIA@SGaDB�A\K�TUB�k�¯&FIHJFIRqMNT^RLC�~ d =@B�A[M�WY?QT�MNSQB�TnFL`nB�A\K^FIa�BDo
K�?+WY?QT�MNSQBZM�KnM+c�M�TUK^FIaD}@RqM�T�w@? d B�T|c�MNK�a�=�~�`^=VBZWY?QRIRL? d `yM d MNSQSQRIB�o�MNA@a�B�K�=�MNKy`^FLSQA�M�RL`yFPK�`tRI?&auM�K�FI?�A�k
Âg? d BDO�B�T�~�FPK(K�C&c@FIa�M�RIRPCJK�M���BD` =@B�T_`UBDOQBDT�M�RtM�K^K�BDH[c{K�`(K�?e`U}@a�aDB�`U`UWY}@RLRLC]¸�AVo¦K^=@BGA@B d c�MNK^a�=�f h 3 j¨k
/ }@TUFIA@SpK�=@B�K�FLH[B�`^c#B�A\K�RI?&auMNK^FIA@SeK�=VB	w�? d B�T�c�M�K�a�=�~8`^=@B	o@?{BD`�A@?NK�aD?QA\K�T^FLE@}VK^B	K�?JK�=@B	A@B�a
K�M�T
a�?�RIRIBDaDK^FIA@S]BDA@o@B�M%O�?Q}@T�?�W�K�=@BeaD?QRI?�A�CÃf hu±Nj¨k�m_=@B�TUBJFL`GM�A�M�o@oVFLK�FL?QA�M�R;RI?%O�B�RLC�c�M�T^M�RIRLB�R;E8B
K d BDB�A
K�=VB�K d ?Vk,��W|M	=@?QA@B
C{E#B�BGH[M��NB�`(TUB�c#BuMNK^B�o]O&FI`UFLK�`�K�?eM�w�? d BDT_c�MNK�a�=�~V`^=VBGFIHJc@T^?%OQBD`Z=@BDT_M�E@FLRIFPK�C
K�?�B
z&K^T�M�a
K�A@BDaDK�M�TGWYT^?QH K^=�MNK�c�M�TvK�FLa�}@RIM�TG��FIA@o�?�WZw@? d B�T'fJINj¨kJ��W_M¦`^BDTUO�B�T�TUB�c#BuMNK^B�o@RPC"`^BDTUOQBD`
a�}V`UK�?�H[BDT^`,?�W�K�=VB(`�M�HJBZK�C&c#B�~�FLK^`|`^BDTUO&FIaDB_`^c#B�BDoJWY?QT;K�=�M�KnK�C&c8B_?�W#aD}@`UK^?QH[BDT|K�BDA@o@`,K�?�FIA@aDT^BuMN`^B�~
E#B�auMN}@`^B�?�W;K�=@B�`UK^?QT�MNSQB�?�W|o@MNK�MeFIA¦FPK�`_auMNa�=@B�`�f hu³Nj¨k

!�M�a�=[O&FLTUK�}@M�R@`^BDTUO�B�TZ=V?Q`UK^FIA@S�M�AJFIA\K�BDT^A@B
KZ`UB�TvO{FLa�B FIA[MG=@?Q`vK�FIAVS	aDB�A\K�TUBg=�MN`2MNA'M�`U`^?&a�FIMNK�BDo
¯V�x<¢a�?QA\K�T^M�aDK d FLK^=�K^=@BZ`UB�TUO&FLa�BZ? d A@BDT d =@FLa�=�o@B
¸�A@BD`|ONM�RI}@B���c#B�T*��T^BD¡�}@B�`vKU��`UB�TvOQB�opMNH[?QAVSg?�K^=@B�T
a�?�H[c#?QA@BDA�K^` d =VFIRI`vKJBuM�a�=¢w�? d BDT'c�MNK^a�=©=�MN`[MNA°M�`U`^?&a�FqM�K�B�o¢A@BDaDK�MNT[¡�}�M�RLFLK�C��YH[?�R¨k F���`U}@S\M�T
a�?�A@a�BDA�K^T�MNK^FI?QA��
k|m_=�}@`D~&M�`^B�TvOQBDT�FLApM�=@?Q`vK�FLA@SGa�BDA�K^T^B a�?�RIRIBDaDK^`|`^?�H[BZONM�RL}@B
��c8BDTv��T^B�¡�}@BD`UKv��`^BDTUO�B�o
d =@FLRI`UK,MGWY?�T�M�SQBDTnE#B�B_FIApMG=@?�A@BDC&E#B�B a�?QRL?QA\CbaD?QRIRLB�aDK^`n`^?�H[B_HJ?QR¨k F��]`U}@S\M�T,aD?QA@a�BDA\K�T�M�K�FI?�ApWYTU?QH
K�=VB�AVB�aDK�M�T�k

Ì|FLA�M�RIRPCQ~�K�=@B_K�FLH[B(K^?�`^B�TvO&FIa�BgMGT^BD¡&}VB�`UKZFIAJMG=@?Q`vK�FIAVS�aDB�A\K�TUBgoVB�c#B�A@o@`2?QAeK�=@BgM�c@cVRIFIa�MNK�FL?QA
?�WnK^=@B�FLA\K�B�TUA@BDK�`^BDTUO&FIaDBeM�A@o�K^=@B	K^FIHJBGK�?'¸�AVoÍM[TUB�¡�}@B�`vKGK�?[`^B�TvOQB d FLRIRxE#BbMJWY}VA@aDK^FI?QA¤?�W,K�=@B
A�}@HbE#B�T�?NW�`^B�TvOQBDT^`G`^BDTUO&FIAVS¦M'SQFLO�B�A1TUB�¡�}@BD`UK�¡�}@B�}VBpM�` d B�RIRyM�`�K^=@BbTUB�¡�}@B�`vK�M�T^TUFLONM�Rtc�MNKUK�BDT^A�k
��A�M�=@?QAVBDC&E8BDB�a�?QRL?QA\CQ~VK^=@B�K�T^MuOQB�R8K�FIHJBgK^?pMb`^c#B�aDFL¸�a�WY?QT^M�SQBg`^FLK^B�o@BDc8BDA@o@` ?QA�FLK^`(RI?&auM�K�FI?�A'FIA
K�=VB	aD?Q}@A\K�TvC{`UFIo@B	M�A@o¦K�=VB�K^FIHJBGA@B�BDo@B�o�K^?[aD?QRIRLB�a
K A@B�a
K�M�T d FIRLR�E#B�MeWY}@A@a
K�FI?�A�?NW|K�=VB	A�}@HbE#B�T
?�WyWY?QT�M�S�B�T^`(WY?�T�M�SQFLA@SpMNKgMpSQFLO�B�A¦WY?QT�M�S�BG`^FLK^B�M�` d B�RLRtM�`_K�=@B�T�M�K�BG?�W|A@B�a
K�M�T+T^BDc@RIBDA@FI`U=@H[BDA\Kg?NW
K�=VB w@? d B�TU`(MNK�K^=�MNK�`^FPK�BNkn��A]MG=@?Q`vK�FLA@S	aDB�A\K�TUB�~&o@FLÅ8B�TUB�A\K�FIA\K�BDT^A@B
K�`^B�TvO&FIa�BD` d FLRIR@=�MuO�Bgo@FPÅ�BDT^BDA�K
ONM�RI}VB�`�?�W(`UB�TUO&FLa�B
�¨K�FLH[B���c#B�Tv��T^BD¡&}VB�`UK�M�A@o"ONM�RI}VB
��c#B�T*��TUB�¡�}@B�`vKU��`^B�TvOQBDo½M�`	c#B�T�A@BDSQ?�K�FIMNK�BDo²¯{�t<
a�?�A�K^T�M�a
Kuky��A	M_=@?�A@BDC&E#B�B�a�?QRL?QA\CQ~£o@FLÅ8B�TUB�A\KtWY?QT�MNSQB,`^FPK�B�`xFLAGK�=@B�a�?�}@A\K�TUC&`UFIo@B d FIRLR�=�MuO�B2o@FPÅ�BDT^BDA�K
ONM�RI}VB�`_?�WyWY?QT�M�S�B�Tv��T^?Q}VA@o{��K^T^FLc{��K^FIHJBgMNA@o¤AVB�aDK�M�T ¡�}�M�RIFPK�CQk
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m_=�}@`,K�=@BDT^B M�TUB(H[M�A\Cba�RL?Q`^BZc�M�T�MNRIRIBDRI`;E8B
K d BDB�AJK�=@B_c@TU?QE@RLB�HJ`�k��(M�`^BDop?QAp?Q}@Tn`UFIHb}@RIMNK�FL?QA

K�BD`UK^`�~{K^=@B�=V?QH[?�RI?QS�CbE8BDSQFIA@`�K�?	RI?Q`UB�M�aDa�}@T^M�aDC'MNK�K�=@BgRIB
OQB�R8?�W�K^=@B�A�M�K�}@TUB�?�W�K^=@B�FLA\K�B�TvWYB�TUB�A@aDB
BDÅ8B�a
K�`Dk m_=@B½A@B
KÍT^B
OQB�A�}@B§M�A@oÀA@B
KÍA@BDaDK�MNTÍFIAVw�}&z>WY}@A@a
K�FL?QA@`1o@?�=@M%O�BÃK�=@BÃ`^M�H[B�T^?Q}@S�=
¡�}�M�RLFLK�M�K�FLO�BeE8BD=�MuO&FI?Q}@TD~|FLA@a�TUBuM�`UFIA@S¦W.M�FITURLC�T�M�c@FLo@RLCÍM�A@o�K^=@B�A�w�MNK^K^B�A@FLA@S�?Q}VKuk¦Â+? d B
OQB�TD~nK�=@B
A@BDaDK�MNTJFLAVw�}{z½w�MNK^K^B�A@`p?Q}VKJaD?QA@`^FLo@B�T^M�E@RPCÃH[?�T^B�SQT^M�o@}�M�RLRLC�kÃm_=@B�WY}VA@aDK^FI?QA@`JM�AVo¢K^=@B�FLTp¸@T^`UK
o@BDT^FLONMNK^FLO�B�`+M�T^BGAV?�K+SQT^B�MNK�RPC'o@FPÅ�BDT^BDA�K�~�E@}VK K�=VB�`UB�aD?QA@o�oVB�T^FPONMNK�FPOQB�`+M�TUB�k

��5 �ÖBDX�T BUT�[\7KB.:Ð>­[¦JkY\[¡J ��A;�&[ TFZ:C�[��ÖJN:���[{�
7kJKGV7KB�XdA�	�CDV�X�JUBY7%�>T

<Ä`UB�RLWq��?QT^SQM�A@FI`UFIA@S¤`^BDTUOQBDTpB�A@`UB�HbE@RLB�?QT^a�=VB�`UK^T�MNK^FI?QA¢M�RLSQ?QTUFLK�=VH¹WY?QTbFIA\K^B�T^AVBDKe=@?�`UK�FLA@SÍa�BDA\K�T^BD`
WY?QRLRI? d `�TUBuM�oVFIRLC»WYT^?QH K�=VB©=@?QHJ?QRL?QS�C>K^=�MNK d B°=�MuO�B°B
z{c#?Q`^BDo�k <�`�FIA­K^=@B©a�M�`^B©?�W�K�=@B
WY?QT^M�SQB�T;?QTUa�=@B�`vK�T�M�K�FI?�A�FIA	Mg=V?QA@BDC&E#B�B(aD?QRI?�A�C�~NK^=@BZE@FL?QHJFIHJBDK�FLa|`UB�TUO�B�TnBDA@`^BDHbE@RLBZ?QTUa�=@B�`vK�T�M�K�FI?�A
M�RLSQ?QT^FPK�=@H Hb}@`vKÃM�aD¡&}VFIT^B¢FIA{WY?QT^H[MNK�FL?QAÀ?QAÁMNAX?QA@S�?QFIA@S�E�M�`UFI`�FIA«T^B�`Uc8BDaDKÃ?NW�c@T^?�`^c#B�aDK^FLO�B
a�?���=@?Q`vK�BDo°FIA\K�BDT^A@B
K'`UB�TvO{FLa�BD`�M�A@o§T^B�¡�}@BD`UK�RL?\M�o¢?QA§K^=@B�FLTp`^B�TvO&FIa�B¤¡�}@B�}@BD`�M�`[FIRIRL}@`UK^T�MNK^B�o½FIA
Ì|FLSQ}@T^B]·VkÃ��A½?QT^o@BDTeK�?"S\MNK^=@B�TeTUB�RIB
ONM�A\KpFIAVWY?QTUH'M�K�FI?�A�~ d B�HJFIHJFIa[`^FLSQA�M�RL`�~,a�}VB�`[M�` d BDRIR M�`
?�K^=@B�TGHJB�a�=�MNA@FI`UH[`�?NWZM�=@?�A@BDC&E#B�Bpa�?QRL?QA\C¤WY?�TGM�A"FIA\K�BDT^A@B
K�=@?Q`vK�FIAVS�a�B�A\K^T^B�k�!�MNa�=�`UB�TvOQB�T�FIA
M1=@?Q`vK�FLA@SÍa�BDA�K^T^B�FL`bB�FPK�=@BDTeM�WY?QT�MNSQB�Tb?�TeM1`^aD?Q}VKp`^BDTUO�B�T�k�m_=@B�o�M�AVa�B]w�?&?QTbFL`bT^BDc@T^BD`^B�A\K^B�o
E\C>MNAÀM�oVOQBDTUK^FI`^BDH[BDA\KÍE8?QM�T^o�k < d M�SQSQRLB�o�M�AVa�BÃ?�Wp`U?QH[B�o@}@T^MNK�FL?QA>FI`¤H[FLH[FLa���BDo»E\C>MNA
M�oVO�B�TvK�FI`UB�HJB�A\K d =@?�`^B�c#?Q`UK^FIA@S	M�c@c#BuMNT^`(?QAJK�=@B�M�oVO�B�TUK^FI`UB�HJB�A\K_E#?\M�T^oJWY?QTZ`U?QHJB+K^FIHJB+RLB�A@SNK�=�k
Ì�}@TUK^=@B�TUH[?�T^B�~�M+w�? d B�T,c�M�K�a�=bRL?{a�MNK�FL?QA	FL`yTUB�c@TUB�`UB�A\K�BDoJE\C�MgO&FITvK�}�M�R�`UB�TUO�B�T+�Y`^B�TvO&FIa�Bu�;FLo@B�A\K�FP¸�B�T
d =@FLRI`UK d MNSQSQRIB�o�M�A@aDFIA@SÃMNA@o°WY?QRIRL? d FIA@S�M d MNSQSQRIB���o�MNA@a�BÍMNT^B1HJFIHJFIa��NB�o©E\C°M�oVOQBDTUK^FI`^BDH[BDA\K
c#?Q`UK^FIA@S�M�A@o¦M�oVO�B�TvK�FI`UB�HJB�A\K_TUBuM�o@FLA@S�TUB�`Uc8BDaDK�FPOQBDRLCQk�m_=@B�E@FI?QHJFIHJBDK^FIa_`UB�TUO�B�T_?QTUa�=@B�`vK�T^MNK�FL?QA]FIA
M�A²FLA\K�B�TUA@BDKb=@?Q`UK^FIA@S�a�B�A\K^T^B�T^BDRIFLB�`�?QAÃBuM�a�=Ã`UB�TvOQB�TeS�B�A@BDT�MNK^FIA@S1FLAVWY?QTUH'MNK^FI?QA�M�E#?Q}VK�FLK^`�? d A
`^BDTUO&FIaDB'¡�}@BD}@B]M�AVo�H[M���FIA@S¦FPK	S�RI?QE�MNRIRLC�MuONM�FIRIM�E@RIB d =@FIRL`UK	M�RIR|`^B�TvOQBDT^`bFLA�K^=@B[BDA@`^BDHbE@RLB[=�MuO�B
K�=VBJ?�c@c8?�TUK�}VA@FLK�C1K^?�O&FLB d K^=@FI`GFLAVWY?QTUH'MNK^FI?QA1M�A@o�M�aDK�}@c#?QA�FLKuk �(MN`^FIa�M�RIRPCQ~xM¦`^BDTUO�B�T�`UB�TvO{FLa�BD`
T^BD¡�}@B�`vK�`(MNA@o'c#?Q`UK^`ZMNoVOQBDTUK�FL`^BDH[BDA�K^`2?NW�RIBDA@S�K^=JONM�TvC{FLA@S d FLK^=[TUBDOQBDA�}@B�c#?�K�BDA�K^FqM�Rlky��K�TUB�SQ}@RIM�T^RPC
a�=@BDa��&`�FLK�` ? d A�TUBDO�B�A�}@BbT^MNK�B�M�S\MNFIA@`vK+K^=@B�=@?Q`vK�FIAVS[aDB�A\K�TUB�r `�M�A@o�M�o�¼U}@`vK�`+FLK^`+cVT^?QE�MNE@FIRLFLK�FLB�`(?NW
M�oVO�B�TvK�FI`UFIA@SJ?QT+T^B���?QTUa�=@B�`vK�T�M�K�FI?�A�k(m;?'T^B���?QTUa�=@B�`vK�T^MNK�BN~�MpWY?QT�M�S�B�T `^BDTUOQBDT d FLRIRxT�MNA@o@?QHJRLC�`UB�RLB�aDK
M�A¦M�o{OQB�TvK�FL`^B�HJB�A\K+M�AVo�H[FLSQT�MNK^B+K^?bK�=@BGaD?QT^TUB�`Uc8?QAVo@FIA@SbO&FLTUK�}@M�R8`UB�TvOQB�TD~ d =@FIRL`UK Mb`Ua�?Q}{K_`^BDTUOQBDT
d FIRLR�HJFISQT^MNK�BgK�?JMeT�M�A@oV?QH�O&FITvK�}�M�R�`^B�TvOQBDT�k
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¯ d M�T^H�FIA\K^B�RIRLFISQBDA@a�B+HJBDK�=V?{o@?�RI?QS�Cb=�M�`(E#B�BDA¦M�c@c@RLFIB�o[FIA�M�O�MNT^FIB
K�CJ?�Wto@?QH[M�FIAV`�~ d FLK�=[O�MNTUC&FIA@S
o@BDSQT^BDB�`;?�WV`U}@a�aDB�`U`�k�ÂgBDT^B d B2E@TUFIB
w@C�`U}@TUO�BDC�`^?QHJB�?�W&K�=@BD`^B�M�c@c@RLFIa�MNK�FL?QA@`�~%RL?{?��&FLA@SZWY?QTxaD?QHJH[?QA
c�MNKUK�BDT^A@`_K�=@MNK+H'MuC]RLBuM�o�K^?J`U}@a�aDB�`U`�?QT_W.M�FLRI}@TUB�k

¯{a�=@?&?QA@oVB�T d ?&B�T^o �
�1!�Ë � f h£¶£jpo@BDO�B�RI?�c8BDo¬M�A­M�A\KU��aD?QRI?�A�CÀFLA@`^cVFIT^BDo­cV=@B�TU?QH[?�A@B
��RqMuC&FIA@S
M�RLSQ?QT^FPK�=@H K�?�`^B�RLB�a
K�K�=VB©A@B�z{K²c�MNK�=«WY?QT�M»H[BD`^`^M�SQB©FLAXM�K�BDRIB�aD?QHJHb}@A@FLauMNK^FI?QAÀA@B
K d ?QTU��k
m_=@B1}VA@o@B�TURLC&FIAVS�FI`U`^}@B�FIA§K^=@FI`[`UC&`UK^B�H FI`pK�=@B1`UB�RLB�aDK^FI?QA§?�W�M�`Uc8BDa�FP¸�a1c�MNK^=°E#BDK d B�B�A�B�M�a�=
`^?�}@T^aDB
��oVB�`UK^FIA�M�K�FI?�A1c�M�FLT�`^?¦MN`�K�?�E�MNRqM�A@aDB	K^=@BbRI?QM�o1?QA1K^=@Bbo@FPÅ�BDT^B�A\KGRLFIA@��`gFIA�K^=@BbA@B
K d ?QTU��k
a�K�=@BDT½T^B�`UBuM�TUa�=@B�TU`§=@M%O�B�B�z{c@RI?QTUB�o®M�A\K¢a�?QRL?QA\CÁFIAV`^c@FLT^B�o¿HJBDK^=@?{oV`²WY?QT��Qa�?�A@A@B�a
K�FL?QA@RIBD`^`��
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Virtual Server A

Post Advert for A Post Advert for B

Read Advert Read Advert

Scout

Scout
Forager Forager

Virtual Servers

Hosting Centre: New Virtual Server Information Flow

Hosted Services:

Request Type A Request Type B

Serve Request A Serve Request B

Forager/Scout Forager/Scout

Virtual Server B

���	��
 Ì
���¦Ï ¥@�K��l�nk��c{wzersyjmloc{n)ÙRcyÓ sunR���k�P�Ñl��Dl�cfn
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A@B
K d ?QTU��T^?Q}{K�FIAVSÃc@T^?QEVRIB�HJ`�~+`^}Va�=»FIA\K^B�T^AVBDK�T^?Q}{K�FIAVS@~gFLA d =@FIa�=�K�=VB�T^B"FL`�A@?½`^c#B�a�FP¸�a"c�MNK^=
�.`UB�B �¤BDT^RL?�K�FZf hu·�j|WY?�T�M[WY}@RLRIBDTgB�zVcVRqM�A�M�K�FI?�A��
k CgBDK d ?QTU�1RIFLA@��`ga�M�AÍB
z{c#B�T^FLB�A@aDBe}@A@c@TUB�o@FLaDK�M�E@RIB
a�?�A@SQB�`vK�FL?QAe?QT|W.M�FLRI}@TUB�ktm_=@B_TU?Q}VK�FLA@S�c@TU?QE@RLB�H«FI`|B
OQBDA[HJ?QT^B2oVC&A�M�HJFIa(FLA�K�=VB�`^B_aD?QA@A@BDaDK^FI?QA@RLB�`U`
o@?QH[M�FLA@`�k / F K M�TU?�MNA@o / ?�T^FIS�?½f h%º�j FIHJFLK�MNK�B'M�A\K[cV=@B�TU?QH[?�A@B�K�T�MNFIR(RIM%C&FLA@S�M�A@o½WY?QRIRL? d FLA@S
E#B�=�MuO&FI?Q}VT�K^?¦oVC&A�M�HJFIauMNRIRLC�TU?Q}VK�Bpc�MNa���BDK^`�?QAÍK^=@BpFIA\K�BDT^A@B
Kukpm_=@BJT^B�`U}@RLK^FIA@S¦MNRISQ?QTUFLK^=@H[`�M�T^B
`^FLH[cVRIB	M�A@oÍFIA\K^}@FLK^FLOQBNk / F K M�T^?�MNA@o / ?QT^FLSQ?'TUB�c#?QTUKgK�=�M�K�K�=VB�FIT�c8BDTUWY?QTUH'M�AVa�B�FL`�`U}@c8BDT^FL?QTgK^?
HJ?QT^BbaD?QHJc@RIB�zÍM�RPK�BDT^A�MNK^FLO�B�`GFIA1K^B�TUH[`�?NW2K^=@T^?Q}VSQ=@c@}VK�MNA@oÍc�M�a��NBDK	o@B�RIM%C�k a�OQBDT�M�RLR¨~8A@BDK d ?QT^�
T^?�}VK�FLA@S�MNc@c8B�M�T^`�K�?�E8B[?QA@BJ?�W(K^=@B'RLBuM�o@FLA@S¦`^}@aDa�BD`^`^BD`pFIA�` d M�T^H FIA\K�BDRIRLFISQBDA@a�BpM�cVc@RIFLauMNK^FI?QA@`Dk
a�K�=@BDT¦c@T^?QHJFI`UFIA@S½MNc@c@RIFLauMNK^FI?QAV`]FIA@aDRI}@oVB�FLH'MNSQB1a�RL}@`UK^B�TUFIA@S¢M�A@o�`^BDSQH[BDA\K�MNK^FI?QA­fih INjl~�W.M�}@RPKU�
K�?�RIB�T^M�A\K_OQBD=@FIaDRIB�`^a�=@BDo@}@RLFIA@S¤fih �Njl~�M�A@o�W.M�aDK^?QTUC]a�?QA\K�TU?QR F�`^a�=@BDo@}@RIFLA@S¤f 3 ±{~ 3 hQ~ 3Q3 jlk

a�A¤K^=@B�?�K�=@BDTg=@M�A@o�~�` d M�TUH FLA\K�B�RLRIFLSQB�A@aDB�=�M�`+B�AVa�?Q}@A\K^B�T^BDoÍ`^?QHJB�A@?�K�M�E@RIBGW.M�FLRI}@TUB�`DkZÌ�?QT
B
zVM�HJc@RLB�~ �Z?QA@M�E8B�M�}¤M�A@o ��BDCQBDTef 3 ³NjtTUB�c#?QTUK K�=@MNK`!�AVT^?QA¤B�`UK�M�E@RLFI`^=VB�o¤MJ` d M�TUH FIA\K�BDRIRIFLSQB�AVa�B
H[M�A�M�SQBDH[BDA\K�HJ?{o@BDRtFIA1FPK�`�BDA@B�TUS�C�K�T�MNo@FIA@S[E@}@`UFIA@BD`^`�~ d =VFIa�=Íc@TU?{o@}Va�B�o"MJ¸�A�M�A@aDFqM�R;o@FL`�M�`vK�B�T
?�WÍK^=@B�¸�TU`UK�H[M�SQAVFLK�}Vo@B�k m_=@B>< K a �lMNA�K°a�?QRL?QA\C®?�cVK�FLH[FL`�MNK^FI?QA��"K�T�MuO�B�RIRLFIA@S­`�M�RLB�`UH'M�A
M�RLSQ?QT^FPK�=@HJ`xT^BDc8?�TUK�BDobFIA�f 3 ´{~ 3 ¶{~ 3 ·�jVM�T^B2=@BuMuO&FIRPC	TUB�RLFqM�A\K;?QAeM�oVFLÅ8B�T^BDA\Kn?QcVK^FIHJFI`^MNK�FL?QA�H[B
K�=@?&o�~
A@BDFISQ=�E#?Q}@T^=V?{?&o¦`^BuMNT^a�=�~@WY?QT(K^=@B�FLT_`^}@aDa�BD`^`�~8E@}VK B
OQB�A�`^?eK�=@B
C�M�T^BGAV?�K+T^B�HJ?�K^B�RLC[a�?�H[c#BDK^FLK�FPOQB
d FLK^=�?Qc#B�T^MNK�FL?QA@`+T^BD`^BuMNT^a�= FNaD?QHJc@}VK�BDT�`Ua�FIBDA@a�B�H[B
K�=@?&o@`�f 3 º&~ 3 INj¨kg¯{=V?QTUK^B�`UK�c�MNK^=ÍM�RIS�?QT^FPK�=@HJ`
FIA¦aD?QH[cV}VK�BDT+`Ua�FLB�A@aDB'f 3 �Njl~�RIFL��B d FI`^BN~@?Q}VK^c8BDTUWY?QTUH M�A\C�TUB�FIA{WY?QT^aDB�HJB�A\K ?QT E@T^}{K�BGWY?QT^aDB�c�M�T�MNRIRIBDR
` d M�TUH FIA\K�BDRIRIFLSQB�AVa�B�HJBDK^=@?&o�E\C�M�A¦?QTUo@B�T ?�WyH[M�SQA@FPK�}@o@BNk

��=�MNKyauMNA d B(RIB�M�T^A�WYT^?QH>K^=@B�`UBZa�M�`^BD`��9a�A@B�a�RL}@B�a�?QHJB�`;WYT^?QH»K^=@BZ`U}@a�aDB�`U`^B�`�MNA@o	W.M�FLRI}@TUB�`
o@FL`^a�}V`^`^BDo�FLA�K�=@B,A@?�A{��K^B�a�=@A@FLauM�R�E8?&?Q� ��m_=@Bn��FI`Uo@?QH»?NW K TU? d o@` �bf ³Q±£j¨kyÌ�T^?QH»M(H'M�K�=@BDH'MNK^FIa�M�R
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O&FIB d ~&K^=@B�c#?QFIA\K�?�W�K^=@B+E8?&?Q�eFI`�K�=@MNK2K^=@B+RqM d ?�WxRIM�T^S�B+A�}@H�E8BDT^`ZFL`�K^T^}@BNknm_=�MNKZFI`D~�K^=@B�`^M�HJc@RIB
HJBuM�AÍ?�W2M�RqMNT^SQB	A&}VHbE8BDTG?�W2FIA@o@BDc8BDA@o@BDA�K�?�E@`^BDTUONMNK�FL?QA@`GaD?QA\OQB�TUSQB�`�K�?]K^=@BbK�TU}@BeHJBuM�A�k	��W2M
RqMNT^SQB�A�}@HbE#B�T+?�Wnc#B�?�c@RIB�M�TUB�M�`U��BDo1FIA@oVB�c#B�A@o@BDA\K�RLC¦K^?[BD`UK�FLH'M�K�BGK�=@B d B�FIS�=�Kg?�WnM�A�?uz�?QT K�=@B
A�}@HbE#B�Tp?�Wga�=@B�TUT^FLB�`pFIA¢MÍE8? d Rl~�K^=@B¦`�M�HJc@RLB�H[B�M�AÃFI`pM�c{KJK^?"E8B�¡�}@FPK�B�M�a�aD}@T�M�K�B�k�a�A½K�=@B
?�K^=@B�T =�M�AVo�~�H[?�E@`+M�T^B�FIA{W.M�H[?�}@`ZWY?QT(K^=@B�FLT+aD?QRIRLB�a
K�FLO�B�`UK^}@c@FLo@FLK�C�k���A�K�=@B !,A@TU?QA¤a�M�`^BN~�B�A@BDT^S�C
K�T^M�o@BDT^`�TUB�aDT^}@FPK�B�o�=&}VA@o@T^BDo@`G?�W,?NK�=@BDT^`gK^?'BDA@S\M�SQB	FIA�K�=@B	`�M�HJB�MNaDK�FPO&FLK�CQ~#E@}VKgK�=@B	FIA@oVFLO&FIo@}@M�R
K�T^M�o@BDT^`bo@FLo²A@?�K�T^BDa�B�FPOQB]FLA@o@BDc8BDA@o@B�A\Kp?QE�¼UB�aDK^FLO�B'WYB�BDo@E�M�a���M�`�K�?¤K�=@B[c@T^?�¸VK�M�E@FLRIFPK�C"?�W_K�=@BDFIT
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