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BDC+EGF%HJI�KLFNMPOQK4C+EGRQSTE+UVHJRWKYXQHJF%ZQC+K[M"\]H_^4M`FNZQC+KaXbFLcdC+I�E+ZQe�fPUgEG^�U�H"ZQZQC+EG^)H9I�EGM"R;h
H"RQO_E+I]E+U]M`RQKiM"\>I�edKiZQjgE+F�H"jkf�edEGS`e'lmZ6K�jn\AM`jnF�HJRQ^4K*^4M`FNZQcdIgEGRQSpo�qsrtB]uv^�e�H"CGC+K4RQS"K4U4w
x eQKVBDM`F%FycQRQE+IzfTBDCGE+F�HJIgKi{PfPUkI�K4F	|}M'OdK4Cto~B]B]{d|�uvEGU�H�UnI�HJI�KYlzM"\�l~I�eQKYl�H"jkIvS`C+M`��H"C
^4CGE+F�H9I�K�F%MPOQK4C>^4M"RQUgE+UnI�E+RQSTM"\-\AM`cdjs\AcQRQO�HJF%K�R I�H"C�Zde fPUnEG^)HJC,^4M`FNZ�M`RQK4R�IgUa�a�*H"RbHJInl
F%M`UnZQeQK�jgK�F%MPOQK4C�h H�CGH"RQO[Ugcdjn\�H"^�KsFNM'OQK�C~h�HJR�MP^4K)HJR%FNM'OdK4C~h HJRQO�H�UgK4H9lzE+^4K�F%MPOQK�C~w
� HJ^�epIzfPZQE+^)H"C+C+fN^4M`R�I�H"EGRQUD�6M"Ige���cQE+O'lzOdfPR�HJF%E+^4UvUnM`C+�"K4jgU�HJRQO_OQK�I�H"EGC+K4O�Z�HJj�H"FNK�IgK4jkl
EG�)H9I�EGM"RQU]I�M�^�M`FNZQcdI�K�I�edKyEGR�IgK4jgRQH"C>H"RQO�KYXPI�K4jnR�H"C�\AM`jg^�EGRQS[I�K�jgFNU�Ige�HJI*^4M`FNK�\AjgM`F
UgcQ^�e�OdE+�`K�jgUnK*ZQedK4RQM`FNK4RQHyH"U-I�edK*Z�HJUgU�HJS`K�M"\;jgH"OQE�H9I�EGM"RLI�eQjnM`cQS`e[I�eQK*HJIgF%M`UnZQeQK�jgK"h
I�eQKLjnK4C+K)H"UnKLM"\-CGHJI�K�R IseQK)H9Ii��f�ZQeQH"UgKL^�eQH"RQS`K�UiM"\,�DHJI�K�j4h�H"RdO�I�eQKyK��6K4^�IgUiM"\,\AjnEG^al
I�EGM"R%HJRQO[cQRQjgK�UgM`C��`K�O%I�cdjg�QcQC+K4R�ItUg^4H"CGK�U4w�B]B]{Q|�EGU�H����9�@���G�g�]FNM'OQK�CQ��K4^)HJcQUgK�O�HJI�H
^)H"C+^4cQCGHJI�K�O�EGRWM`RQK%F%MPOQK4CtEGU�cQUnK4O�H"UV�6M`cdRQO�H"jkfW^�M`RQOQE�I�E+M`RQUVH"RQO�\AM`jn^4E+RQS�E+R�H"R'l
M"I�eQK�j4w��1M"jiKaXdH"FNZQCGKJh���E+RQO�^4H"CG^�cQC�H9I�K4ObE+RbIgeQK%HJI�FNM`UgZdeQK4jnKNFNMPOQK4C-E+U�ZQH"UgUnK4OWIgM
I�eQK�MP^4K4H"R;h'C�H"RQO�hdH"RdO�UgK4H9lzE+^4KsFNMPOQK4C+UtIgMLUgK�jn�`K�HJUD��M`cQRQO�HJjnf%^4M`RQOdE+I�E+M`RQUtEGRNI�eQM`UnK
F%MPOQK4C+U4w*B]B]{Q|�E+U*cQUnK4O�IgM�cQRQOdK4jgUkI�H"RdO�I�eQK � HJjnI�e�� U*S`CGM`�QH"C�^4CGE+F�H9I�KiUnfPUkI�K4Fph6IgM
ZQjgK�OQEG^aI�IgeQK�K��6K4^aI�U�M"\�^�CGE+F�HJIgKs^�e�HJRQS`K"h�H"RdOpIgMNcdRQOQK4jnUnI�H"RQO�ZQH"UnI�^4C+EGF%HJI�K�U4w

¡ EG¢JK*F%H"R�f[^4C+EGF%HJI�K]FNMPOQK4C+U4hPB]B]{Q|£E+UtRdM"IDOdK��`K�CGM`Z�K4O%\AjgM`F¤Un^4j�H9I�^�eTH"U¥HVUnEGR'l
S`CGK�H"ZQZQC+EG^)H9I�EGM"R¦�dcdI�EGUVEGRQUkI�K4H"O§H¨���9�©���G�g��H"ZQZQC+EG^4HJI�E+M`Rª��eQK4jnKTK)H"^�e§^�M`F%Z�M`RQK�R�I
o�HJIgF%M`UnZQeQK�jgK"h�M'^�K)H"R;h�C�H"RdO;h�HJRQO�UgK4H}E+^4K©uiEGUVH}edEGS`eQC�fª^4M"F%ZQC+KaXWH"ZdZQCGE+^)HJIgEGM`RbOQKYl
�`K4C+M`Z�K4OTUgK�Z�H"jgHJI�K�C+fN��E+I�e�E+I�U¥M©��Rp^�M'OdEGRQSVUnIzfPCGKiHJRQOTO�HJI�HJIzfPZ6K�U4w x eQK�cQRd^4M`cQZdCGK4O�h
M`jiUnI�H"RQO�H"C+M`RQKJh��"K4jnUgEGM"RQU�e�H)�`K[I�eQK�EGjiM©��RWcdUgK4j���H"UnK4U�H"RQO¦Ug^�EGK�R IgE+«�^NH"ZdZQCGE+^)HJIgEGM`R
H"jgK4H"U�H"RQOpF�H)f���K�OQK��"K4C+M`Z6K�O�H9I*FycQC+IgEGZQC+KsEGRdUnI�E�I�cdIgEGM`RdU4w
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x MT^4M`cdZQCGKLFNMPOQK4C+UsOQKa�`K4C+M`Z�K4ObUgK�Z�H"j�H9I�K4C�f�E+R IgMTH�UgE+RQS`C+KLH"ZQZdCGEG^4HJI�E+M`R;h�B]B]{Q|
e�H"U�OQK��"K4CGM"Z6K�O;h�M©�`K�j�IgeQKNZ�H"UnI�IgK4RWf"K)H"jnU4h�H_\AjgH"F%Ka�DM"jg¢�Ige�HJI�Z6K�jgFNE+IgUi^4M`cQZdCGEGRdS
��E+I�e®F%E+RQEGFycQF�FNM'OdE+«�^4HJI�E+M`R�I�MW^4M`FNZ6M"RQK4R�I%F%MPOQK4C+U4w x edEGU[\Aj�H"FNK��¥M`jg¢�I�H"¢"K�U
H"Od�JH"R�I�H"S"K�M"\iI�edK}\�H"^aI�I�e�H9I�FNM`UnI�^4M`FNZ6M"RQK4R�I�FNMPOQK4C+U%RQK�K4O½KaXPIgK4jgRQH"CsUncQjn\�H"^�K
\AM`jg^�EGRQSVO�HJI�H'w��1M"j¥KYXQHJF%ZQC+K"h'H"RTHJIgF%M"UgZQeQK�jgK�FNMPOQK4C1RQK�K4OQU]UncQjn\�H"^�KsI�K�F%Z�K4jgHJI�cdjgK"h
H"RQO¾H"R½M'^�K)H"R½FNM'OdK4CsjnK4¿ cQE+jgK4UT��E+RQO½UnI�jnK4UnU4w¤ÀzRÁI�eQKWB]B]{Q| \Aj�HJF%Ka�DM`jn¢1h*I�edK
KaXPI�K�jgR�H"CQ\AM"jg^4E+RQSijgM"cdI�E+RQK4U�H"jnK]jgK�ZQC�H"^�K4O���E+Ige[jgM`cdIgEGRQK�U,I�e�H9I�^4M`FNFLcQRQE+^)HJIgKD��E+Ige[H
^4K4R�Igj�H"C�^�M`cQZQC+K4j4h HJR[H"OQOQE�I�EGM"R�H"C'H"RQO[UgK�Z�H"j�H9I�K�^4M`FNZ�M`RQK4R�I4w x eQK�jgK�UgcQC�I�E+RQS�B]B]{Q|
H"jg^�eQE�I�K�^�I�cdjgK�EGU�H�e cQ�'l�HJRQO'lzUnZ6M"¢"K�F%MPOQK4C;H"U]UgeQM©��R}EGRp��EGS"cQjgK . w

Â R�H"UnZ6K�^�ILMJ\vI�eQK�B]B]{Q| H"jn^�eQE+IgK4^aI�cQjnK�EGU�E�I�U�FLcQC+IgEGZQC+K�KaX'K4^�cdI�HJ�QCGK%jgcQR�I�E+F%K
UnfPUnIgK4Fpw � H"^�e�^4M`FNZ�M`RQK4R�I[FNM'OdK4CtEGR���E+S`cQjgK . EGU�H�UnK4Z�HJj�HJIgKT�QEGR�HJjnfWZQjgM`S"j�H"F
I�e�HJI�KaX'K4^�cdI�K�U}^�M`RQ^4cdjgjgK�R�I�C+fÃM`RÁOQEGUÅÄnM`EGR�I�UgK�IgU_M"\�e�H"jgO'�vH"jnKªZQjgMP^4K�UgUnM`jgU�w � H"^�e
^4M`FNZ6M"RQK4R�I�E+ULjgcQR§M"R�FLcQC�I�EGZdCGKNZQjgMP^4K�UgUgM"jgU�cQUnEGRQS�IgeQK_|}K�UgU�HJS`K_r�H"UnUgE+RQSbÀzR IgK4j�l
\�H"^4K[o�|�r-À�hQUgZ�K4^�E+«�^4H"CGC�f�|�r-À~l . uYh1Æ�Z6K�R1|�r�hdM`jvHL^�M`FL�QE+R�HJI�E+M`R�MJ\�I�eQKsIz�¥M[Z�H"jgH"C�l
CGK4C+EG�4HJI�E+M`R�Z�H"jgH"OQEGS"F%U�w]o x edKsFLcQC�I�E+ZQCGKYlzKaX'K�^4cdI�H"�QCGK�HJjg^�eQE�I�K4^aI�cQjnK*MJ\>B]B]{Q|ÇFNK)H"RdU
I�e�HJI�H�S"E+�`K�Rª�`K4RdOQM`j4�ÈU�EGFNZQCGK�F%K�R I�HJI�E+M`R�MJ\-ÉPÊ6Ë@Ì`ÍPÎ¦FycQUnI�H"C+CGM©�ÏUnI�H"jnIgEGRQSTFycQC+IgE�l
ZQCGKNKaX'K4^�cdI�HJ�QCGK�UycQRQOdK4jVH}UgE+RQS`C+K�|}r�Às^4M`FNFLcQRQE+^)HJIgM`ji^4M"R IgKaXPI)w³u x eQK�FycQC+IgEGZQC+Kal
KaX'K4^�cdI�H"�dCGK�Ukf'UkI�K�F�H"C+UgM}H"CGC+M©��U�FNMPOQK4C+U�IgM�¢"K�K4Z�IgeQK4E+jVM©��R��dcQEGC+OWUkf'UkI�K�F%U�HJRQO
K4CGE+F%E+R�HJIgK4U¥IgeQK�RQK4K�O}IgMNjnK4UnM`C+�"KyH"R�fTOQHJI�H�UgZQH"^4K�R�H"FNKi^4M`R'��EG^aI�U4w

x eQKy^4K4R�Igj�H"C�ePcd�¦^�M`cQZQC+K4j�h;H"C+UgM�H�OdEGUnIgEGRQ^aIsZdjgM`S`jgH"Fph�H"RdOªUgK4ZQH"j�HJIgKLKaX'K�^4cdI�H9l
�QCGK�UVZQjnM©�'E+OQK%H"R�KYX'IgjgK�F%K�C+fª��KYXdE+�QCGK%H"jn^�eQE+IgK4^�IgcQjgKJw x eQE+U���KYX'EG�QE+CGE+Izf�H"CGC+M©��U�K4H"^�e
UgcQ�QFNMPOQK4C�I�M���K�Ug^4H"CGK�OÃEGRdOQE+�PEGOdc�H"CGC�f�I�M�OQK4^�jgK)HJUgK�I�edK�I�M"I�H"C]I�E+F%KpI�M�UnM`CGcdIgEGM`R
M"\�I�eQKTUkf'UkI�K�F}w x HJ¢PE+RQSªH"O'�"HJR I�H"S`KTM"\]IgeQKTZQe�fPUgE+^)H"CvZdjgM`Z�K4jkI�EGK�ULM"\�I�edK�^4C+EGF%HJI�K
UnfPUnIgK4Fph-^4M`FNFLcQRQE+^)HJIgEGM`Rb��E+IgeWIgeQK�^4M"cQZQCGK�jyE+UV^4H"jgKa\AcQCGC�fbM`jgS�HJRQEG��K4O�UnM�I�e�H9IyI�edK

Ð



F%MPOQK4C+U�KaX'K4^�cdI�K*^4M`RQ^�cQjgjnK4R�I�C�f`h I�eQK�jgK�� f�H"C+CGM©��EGRQS�\AM"jtUkfPUnI�K�F�H9I�EG^�C+M�H"ON��H"C�HJRQ^4E+RQSQw
ÀzRQOQE+�PE+OQc�H"C�FNM'OQK�CGUNHJINI�eQK}K4RQOÑM"\iK)HJ^�eÃUgZ�M`¢"K}^)H"RÑ�6KpUgcQ�dUnI�E�I�cdIgK4OÃ\AM`j[M"IgeQK4jnU
EGRQOQK�Z6K�RQOQK�R IgC+f�HJRQO���E+IgeQM`cdI�jnK4¿ cQE+jgEGRdSbH�jgK4^�M`FNZQEGC+K�M"\�I�edKTUnfPUnIgK4FÒH"U�C+M`RQSªHJU
I�eQK�EGj�E+RQZQcdIgUiH"RQOªM`c'I�ZQcdIgU�H"jgKy^4M`RQUnEGUkI�K4R�I4w�o�B]B]{Q| E+UsOQE+UnIgjgEG�dcdI�K�O���E+I�e¾ÓkO�HJI�HJÔ
H"RQO�ÓnOdK)H"OQÔV�`K4jnUgE+M`RQUDMJ\�I�eQKsHJI�FNM`UgZdeQK4jnK"hPC�H"RQO�h'UnK)H9lmEG^4KJhdHJRQO�MP^4K)HJR�F%MPOQK�CGU-I�e�H9I
^)H"R}�6K�UgcQ�dUnI�E�I�cdIgK4O�\AM"j�IgeQKLHJ^�I�E��`K�^4M`FNZ�M`RQK4R�IgU�IgM%\�H"^�EGCGE�I�HJIgK���M"I�epUg^�EGK4R�IgE+«�^�EGR'l
�`K4UkI�E+S�HJI�E+M`RbH"RQObUnM"\ÅIz�vHJjgK�I�K�UnI�E+RQSQw³u���cQjnIgeQK4jnF%M"jgK"h�E+RQOQE��'E+OQc�H"C>FNM'OQK�CGU*^4M`R�I�E+R cQK
I�M���KscQUgH"�QCGK�H"UvUgE+RQS`C+KsKaX'K�^4cdI�H"�QCGK�U]EGR�IgeQK�UncQ�6OdEGUg^�EGZQC+EGRQK�U¥Ige�HJIv^�M`R�I�jnM`C6IgeQK4E+jDOQKYl
�`K4C+M`ZQFNK4R�I)h�HJR§EGFNZ6M`jkI�H"R�IVjgK�¿PcdEGjgK�F%K�R�I�EGR�IgeQK�^�CGEGF%HJIgK%FNM'OdK4CGE+RQSp^4M`FNFLcQRQE�Izf`w
|�H"EGR�I�H"EGRQE+RQSª^4M"cQZQCGK�OÑHJRQOÕÓkUnI�HJRQO'l�HJCGM`RQK�Ô��`K�jgUgE+M`RQUNM"\�I�eQK_^4M"F%Z�M`RQK�R INFNM'OdK4CGU
EGUiUnIgj�H"E+S`e�Ig\AM`jk�vHJjgOb�6K�^)H"cdUgK[I�eQK�E+R IgK4jgH"^�IgEGM`R���E�I�eªI�eQK[^�M`cQZQC+K4jiEGUi^�M`Rd«�RdK4ObI�MpH
e�H"RQOd\AcdC*M"\s^)H"C+CGU�I�M¦UgK�RQOÁH"RdOÑjgK�^4K�E+�`K}O�HJI�H�H"RQO¨I�eQKpM©�`K�j�H"C+C�UkI�jncQ^�IgcQjgK}M"\�I�edK
^4M`FNZ6M"RQK4R�I�F%MPOQK�C~hdE�I�U¥É�ÖQË)Î�h1E+U]cQR�H"C�I�K4jnK4O;w

x eQKN^4M"cQZQCGK�j4�ÈUVZdjgEGF%H"jkf�jgM"CGK[H"U�I�eQK[e cQ�WEGUiI�M_\�H"^4E+CGE�I�HJIgKL^4M`FNFLcQRdEG^)H9I�EGM"RªM"\
O�HJI�HT��K�Iz�¥K4K�RW^�M`F%Z�M`RQK�R�I�U4h�E+RQ^4C+cQOQEGRdS�EGR�I�K�jgZ�M`C�H9I�EGM"R�M"\tO�HJI�H�\AjgM`FÇM`RQK�S`jnEGO�IgM
H"RQM"IgeQK4j�H"RQObI�edKNFNK4jnS`EGRdSpMJ\DO�H9I�HT\AjgM`FÇFLcQC+IgEGZQC+KL^4M"F%Z�M`RQK�R IgUi��eQEGC+K�K4RQUncQjgE+RQS
S`CGM`�QH"C"^�M`RQUgK�jn�JHJIgEGM`R�M"\PZQe�fPUgE+^)H"C�ZQjnM`Z�K4jnIgEGK�U�UgcQ^�eyH"U�eQK)H9I)h@F%M"F%K�R IgcQFph@H"RQO�F�HJUgU4w
Â U�IgeQKve cQ�;h"IgeQKv^�M`cQZQC+K4j�E+UgM`CGHJI�K�U�S"jgEGOdU�H"RdO�^4M`cQZdCGEGRdS�\AjnK4¿ cQK4Rd^4EGK�U-EGRyIgeQKDZde fPUnEG^)HJC
^4M`FNZ6M"RQK4R�IiFNM'OdK4CGU�\AjgM`F×K)HJ^�eªM"I�eQK�j4w x eQE+Us\AK)HJIgcQjgKyEGU�RQK�^4K�UgU�HJjnfª��K4^4H"cQUgK�K4H"^�e
F%MPOQK4Cd^)H"RN�6K�jncQR�H9I¥FycQC+IgEGZQC+KDeQM`jnEG��M`R�I�H"C�HJRQON�"K4jkI�EG^4H"C�jgK�UgM`C+cdI�E+M`RQU�w x eQKsB]B]{Q|
^4M`cQZdCGK4j�^4M"F%ZQc'I�K4U�UgM"F%K���c'X'K�ULH"RQO¦OQK�jgE+�"K4UVUgM`FNK�«�K4C+OQUV��K�Iz�¥K4K�R§^4M`FNZ�M`RQK4R�IgU
I�e�HJI�HJjgK�FNM`jgKs^4M`R��`K�RQEGK�R�I�C+f�^)H"C+^4cQCGHJI�K�OTEGR�I�edKi^4M`cQZdCGK4j]E+RQUnIgK)H"OTMJ\�E+R�M`RQKiM"\>I�edK
ZQe�f'UnEG^4H"C1UnfPUnIgK4F¤FNM'OQK�CGU�w x eQK�^4M"cQZQCGK�j-^4MPM`jgOdEGR�HJIgK4U,IgeQK�^4M`cQZdCGEGRdS�\AjgK4¿ cQK�RQ^�fNHJRQO
UnfPRQ^�eQjnM`RQEG��K4UNI�eQKTFNM'OdK4CGU�h�^4M`FNZQcdIgK4U�OQEGH"S`RQM`UkI�E+^4U4htH"RdO���jnE+IgK4U�M`cdIgZQcdINM"\�O�HJI�H

Ø



^4M`FNZQcdIgK4OpEGRTI�eQK�^�M`cQZQC+K4j4w

x eQK�«�jnUnI¥jgK4C+K)H"UnK4ON�`K4jnUgE+M`R�M"\6I�eQKsB]B]{Q|Ç^�M`cQZQC+K4j�h'^�ZQC Ð o�Ù¥jnf�HJRW�aÚ-Û"��ÜGh .©Ý`Ý"Þ uah
�vH"UyEGRQ^�CGcQOQK�O�E+RWI�edK�«�jgUkILZQcd�QCGE+^%jnK4CGK4H"UgK%M"\�B]B]{Q| o�ÙDM©�PEGCGC+KNH"RQO�ßiK4R�I)h .©Ý`Ý`à u
EGR¾á"cQRQK .©Ý"Ý`Þ w¤BDZdC Ð H"RQOÁIgeQKªe cQ�'l�HJRQO'lzUnZ6M"¢"KbUnfPUnIgK4F e�HJO¾��K4K�RâcdUgK4O¾EGR�IgK4jkl
R�H"CGC�f_HJI�I�eQKyãsHJIgEGM`RQH"C>BDK4R�I�K�js\AM`j Â I�FNM`UgZdeQK4jnEG^Vä�K�UgK)HJjg^�e¨o�ãsB Â ä*u�HJUsK)HJjgC+fpHJU

.©Ý`Ý Ø w x eQK�UgK4ZQH"j�HJIgK�KYXdK�^4cdI�H"�QC+K"h�e cQ�'l�HJRQO'lzUnZ6M"¢"KªH"ZdZQjgM�HJ^�eÃM"\�B]B]{Q| E+U%M`RdK
M"\vF%H"R�fbZ6M"UgUgE+�QCGK��DH)f'UVI�Mp^4M`RQUkI�jncQ^�ILHp^�M`cQZQC+K4j�\AM`j�Hp^�M`cQZQC+K4O�^�CGE+F�HJIgK�F%MPOQK�C~w
Æ�IgeQK4j�KYXQHJF%ZQC+K4U]M"\�^4M"cQZQCGK�jgU]\AM`j]^�M`cQZQC+K4O_^4C+EGF%HJI�K�FNMPOQK4C+UvEGRQ^�CGcQOdK�Æ Â {PÀk{WoÅåtH"C�l
^�¢"KW�aÚ�Û"��ÜGh ¼"æ"æ Ø uah�IgeQK���CGKaX'E+�QCGKN|}MPOQK�CGEGRdS�{PfPUkI�K4F o��-|�{6ç��]�]��wÈS"\AOQC~wÈS`M©�dè9\AFNU�uah
ß � |�{�o�é Â ÆLh .©Ý`Ý`ê uah�I�edK�é�EGUkI�jnEG�QcdIgK4O%éiHJI�HVÙDjgM"¢"K4j�o�é�jncQF%FNM`RQO��aÚ�Û"��ÜGh ¼"æ`æ'. uah
H"RQOªI�eQK�^�M`cQZQC+K4j�\AM`j*I�eQK[r�H"j�H"C+CGK�C-BDCGE+F�H9I�Ky|}M'OdK4C�o�rtB]|�u�oÅë�HJUgeQE+RQS"I�M"RÁ�aÚ�Û"��ÜGh

¼"æ`æ`æ çQÙDK�InI�S`K��aÚDÛ"��ÜGh ¼"æ`æd. uaw
B]B]{Q| M`jgE+S`EGR�HJCGC+fpjgH"R�M`R¦�`K�^�I�M"jklz�QH"UgK�O§UgcQZ�K4jn^4M`FNZQcdIgK4jgUyH"RQOWM"I�eQK�jyUnEGRQS`C+Kal

UnfPUnIgK4FìEGF%H"S`KvZdC�HJIn\AM`jgFNU4w�Æs�`K4j�I�edK*Z�HJUnItUgKa�`K4jgH"C�f`K4H"jgU�h�B]B]{Q|�e�H"U�F%E+S`j�H9I�K4OLIgM
OQEGUkI�jgE+�QcdIgK4O�Une�H"jnK4O'lmF%K�F%M`jkf_F�HJ^�eQEGRQK�U*UncQ^�ebH"U�I�eQKVÀ�Ù]|í{dr>h�I�eQKyqsrtè`BDM`FNZ�H"¿

� åsU4h H"RdO ¡ EGR c'XV^4C+cQUnIgK4jgU�h H"RQO�HJCGC ^4M`FNZ�M`RQK4R�I�F%MPOQK4C+U�eQH©�"K]�6K�K4R�FNM'OdE+«�K�OyM`j>jgKYl
ZQC�H"^�K4O%H"U�RQK4K�OQK4O%��E+I�e��"K4jgUnEGM`RdUtIge�HJItcQUgK�OQE+UnI�jnEG�Qc'I�K4OPlzFNK4FNM`jnfVZ�H"jgH"CGC+K4CGE+UgFî��E+Ige
|�r-À�w�B]B]{Q| ¼ o�ï�E+K4eQC'H"RQO�ß�K�R I4h ¼"æ`æ Ø u�UkI�E+CGC ^4M`R�I�H"EGRQK�O�Hs^�M`cQZQC+K4j4h"^4ZQC�ð'hJIge�HJI,eQH"O
M`RQC+fsUge�HJjgK4OPlzFNK4FNM`jnfsZ�H"j�HJCGCGK�CGE+UgF½cQUgE+RQS*Æ�Z6K�R1|�r�w Â C+IgeQM`cQS`e�^�ZQCÅðD�DH"U�RQM"I�H]��H"jkl
jgEGK�j]I�M�Z�K4jk\AM`jgF%H"RQ^�K�HJI�I�eQK�I�EGFNKiM"\-B]B]{Q| ¼ �ÈU�jgK�CGK4H"UgKJh�E�I��vH"U*OQK�IgK4jnF%E+RQK4O_I�e�H9I
EGFNZQjgM©�PEGRQS�^�M`cQZQC+K4jtZ6K�jn\AM`jnF�H"Rd^4K�EGR[I�eQK�^4cQjnjgK�R IDUnfPUnIgK4Fñ^4M`cdCGONjgK4UncQC+I¥EGRNS�H"E+RQUtM"\
ð%I�M .©æ Z6K�jg^4K�R�I�EGR�IgeQKyI�edjgM`cQS"eQZQcdIiMJ\-I�eQKLFNMPOQK4C�HJI�^�cQjgjnK4R�I�ZQjnM'OQcd^�I�E+M`R�jnK4UgM9l
CGcdIgEGM`RQUvH"RQO_^4M`R'«�S`cQjgHJI�E+M`RQU4w���cdIgcQjgKsOQK��"K4CGM"ZQF%K�R�I*MJ\,B]B]{d|òK4R��PEGUnEGM`RdU]�6M"IgeTEGR'l
^4jgK4H"UgE+RQS�jgK4UnM`CGc'I�EGM"R%HJRQO�HJOQOQEGRdS�FNM`jnK�Zde fPUnEG^)HJC�ZdjgMP^4K4UnUgK�Uio�ó¥�9ô�ô��Põ�öÅÚ�÷�ó,��öÅôNÛ"Úz�

ð



ø1÷@ùaÚz�aôûúW�4�P�a�`ø;�aö~�aõ�����ü¥��Û"õ_ýmþdÿ�ÿ����zþdÿ�ÿ������]�]��w ^�^4UgFpwÈcQ^)H"j�w K�OQc1èJF%H"R�HJS`K4FNK4R�IYè9Ug^4E+ZQC�HJR ¼"æ`æ Ø l

¼"æ`æ`à wÈZ�Od\�uYw�ë½E+Ige�I�eQK�UgK�ZQCGH"RQUiH"RdOªK��`M"C+�PEGRQSTeQH"jgOd�DH"jnK"h�^4ZdCÅð%¿ cQE+^�¢PC�f�^�M`cQCGO��6KYl
^4M`FNKTHªUgE+S`RQE+«Q^)H"R�IL��M"InI�CGK�RQK4^�¢WEGR¨B]B]{Q| ��K4^)HJcQUgK_M"\�E�I�ULE+R�H"�QE+CGE+IzfªIgMªUg^4H"CGK�IgM
F%M`jnK%Ige�H"R§M`RQK�Uge�H"jnK4O'lmF%K�F%M"jnf¦RQMPOQK"w Â ZQH"j�H"C+CGK�Ct^�M`cQZQC+K4jy�DH"U�RQK�^4K�UgU�HJjnf�\AM`j
B]B]{Q|W�ÈU*\AcdIgcQjgK�OQKa�`K4C+M`ZQFNK4R�I)w

ïiK�f�jgK�¿PcdEGjgK�F%K�R�I�U]EGOdK4R�I�E�«�K4O�\AM`j¥I�eQK�RdK��â^4M`cQZdCGK4j]E+RQ^4C+cQOQK�OTOQcQZQC+EG^)H9I�EGRdSVI�edK
\AcQRQ^�IgEGM`RQH"CGE�Izf§H"RQOÑH"�QE+CGE+IgEGK�ULM"\�^�ZQCÅðPhDEGRd^4CGcdOQEGRQSbUncQZQZ�M`jnIN\AM`j%H"^�IgE+�`KJhvO�HJI�HdhvHJRQO
OQK)H"O�^4M`FNZ6M"RQK4R�I�Ut��eQEGC+K*UkI�E+CGC�EGFNZ�M`UgE+RQSi\AK��½M`jtRQMyjnK4¿ cQE+jgK4FNK4R�IgUDM`RNI�eQK*EGR�I�K�jgR�H"C
O�HJI�H9Izf'Z�K4U*M`j�KaXPI�K�jgR�HJC�Z�HJ^�¢JHJS`K4U*M"\�IgeQKVUkI�H"RdO�H"CGM"RQKi�`K4jnUgE+M`RQUsMJ\�I�edKV^�M`F%Z�M`RQK�R�I
F%MPOQK4C+U4w x eQK[RQK�� ^4M`cdZQCGK�j��vH"U�H"C+UgM�jnK4¿ cQE+jgK4ObI�M_HJOQOQjgK�UgU�UgedM`jnIg^4M`FNEGRQS"UiEGR�I�edK
KaXPI�K�RQUgE+�QEGC+E+IzfpM"\-^�ZQCÅð'w x eQEGU*K��6M`jnIsEGRQ^�CGcQOQK�O�UgE+F%ZdCGE+\ÅfPE+RQSNH"RQO�UkI�H"RQOQH"jgOQE+�4E+RQS�I�edK
ZQjgMP^4K�UgU�M"\�H"OQOQE+RQSLRQKa�ûFNMPOQK4C+UvH"RQO_RQKa�â«QK4CGOdUDI�MLIgeQKi^4M`cdZQCGK�OTUnfPUnIgK4F�H"RQOT^�jgKYl
HJI�E+RQS�H¦cQRQE�\AM`jgFíFNMPOQK4C lz^4M"cQZQCGK�jLEGR�IgK4jn\�HJ^4K"w Â C+IgeQM`cQS`e�I�edKªB]B]{Q| \AjgH"FNK��¥M`jg¢
UgcQ^�^4K4UnUn\AcQC+C+f�H"CGC+M@�¥K4OWI�eQK�E+RQ^4C+cQUgE+M`R�MJ\�RQK���h-KYX'IgK4jnR�H"CGC�f¦OQK��"K4CGM"Z6K�O¨UnK)H�E+^4K�HJRQO
M'^�K)H"R¦F%MPOQK�CGUiEGRWB]B]{Q| ¼ h>IgeQK[EGR�I�K�jn\�H"^�K[�6KaIz�DK�K4R§H"C+C,FNM'OQK�CGUiHJRQO¦IgeQK[^4M`cdZQCGK�j
�vH"U�H�^4ZQC�ðNFNK�IgeQM'O�EGR�UnM`FNKy^)HJUgK4U�H"RQObH%OdEGjgK�^�Ii|�r-À�^4H"CGC�E+R�M"I�edK4jgU�w x eQKyRQK��
^4M`cQZdCGK4jsH"CGUnM�RQK�K4OQK�O�I�M%F�H"E+R�I�H"E+RpM"jsEGFNZQjnM@�"KVE�I�U�Z6K�jn\AM`jnF�HJRQ^4K�jgK�C�HJIgE+�`K�I�M�^4ZQC�ð
H"RQOpRQM"I�RQK4S`HJI�E��`K4C�f�E+F%Z�HJ^�I]I�edK�IgeQjgM"cQS`eQZQc'I*MJ\�IgeQK�\AcdCGC+f%^4M"cQZQCGK�O}UkfPUnI�K�F}w¥��cQjkl
I�eQK�j4hdIgeQKiRQK��û^4M`cdZQCGK�jve�H"OTI�M�eQH©�"K�K4RQM`cdS`e_UgcQZQZ�M`jkI]I�M�K4RdUgcQjnK�OdK��`K�CGM`ZdF%K�R I�HJU
B]B]{Q| ^�M`R�I�E+RPcdK4UvI�MyK��`M"C+�`K�HJRQO_H"UvE�IvFNEGS`jgHJI�K�UtIgMLI�eQK�CGHJI�K�UnI]edEGS`e'lmZ6K�jn\AM`jnF�HJRQ^4K
^4M`FNZQcdIgEGRQS�ZdC�HJIn\AM`jgFNU4w�Æ�IgeQK4jsZ�H"j�HJCGCGK�C�^4M`cQZdCGK4jnU�Ugcd^�eWHJUsI�eQK[é�E+UnIgjgEG�dcdI�K�O�éiHJI�H
ÙDjgM`¢JK4j}o�é�jncQFNF%M`RdOû�aÚyÛ"��ÜGh ¼"æ`æ'. uyH"RQO§IgeQK_^4M`cQZdCGK4jnU[EGR�I�edK}r�H"j�HJCGCGK�C]BDC+EGF%HJI�K
|}M'OdK4C�o�Ù¥K�IgIgS`K��aÚ�Û"��ÜGh ¼Jæ`æd. usHJRQO¦IgeQKN�1H"UnIVÆ�^4K4H"R Â I�FNM`UgZQedK4jgK%|}MPOQK�C�o~á`H"^�M`�
�aÚDÛ"��ÜGh ¼"æ`æ'. ut^�M`cQCGO�RQM"I]FNK4KaI]H"C+C�IgeQK�jgK�¿ cQEGjnK4FNK4R�I�U�wtÀzR_HJOQOQE+IgEGM`R�hPZQH"^�¢9H"S`K4U]UncQ^�e

Þ



H"U � H"jkI�eL{PfPUnI�K�FÕ|pM'OQK�CGE+RQSs��jgH"F%Ka�DM"jg¢[o � {d|��DçJq*EGC+C6�aÚ�Û"��Ü]o ¼"æ`æ Ø u�H"RdOVI�edKvr-jgMJl
S`j�H"F×\AM`jiÀzR�I�K�S`j�HJIgK4O � H"jnIge�{PfPUkI�K4Fò|pM'OQK�CGE+RQSbo�r�ä�Àk{Q|Wç�ZQjnEGUgFpwÈK4RQK�U4wÈM`jgS u*�¥K4jnK
RQM"Iif`KaI�F�HJIgcQjgK�K�RQM`cQS"eb\AM"j�I�eQE+UiZQjgM9ÄnK�^�I�E+R¦E�I�U�jnK4¿ cQE+jgK4ObI�E+F%K�\Aj�H"FNK"w x ePcdU4h>H
RQK��®^4M`cdZQCGK�j4h`^�ZQC Þ hJ�vH"U-^�jgK4HJI�K�O�� fLHsI�K4H"F MJ\1jgK4UnK)H"jn^�eQK4jnUDHJCGjgK4H"Odf�EGR��"M`C+�"K4OL��E+Ige
I�eQK�OQKa�`K4C+M`ZQFNK4R�I*M"\-B]B]{d|Ww

x eQK�RdK�� ^4M`cQZdCGK4jsEGR�IgeQKLC�H9I�K4UkI��`K�jgUnEGM`RbM"\¥B]B]{Q|¦h>B]B]{Q| Ð o~BDM`C+CGE+RQU[�aÚ�Û"��ÜGh

¼"æ`æ ð`uYh�E+U�^)H"C+CGK4Ob^�ZQC Þ w x eQEGU�RQK��Õ^4M`cQZdCGK4j�Ugcd^4^4K�UgUk\AcQCGC�fWE+R�I�jgMPOQcQ^�K4U�OQEGUkI�jnEG�QcdIgK4O'l
F%K�F%M`jkf¦Z�H"j�HJCGCGK�CGE+UgF£IgM�I�eQK_B]B]{d| ^�M`cQZQC+K4j�h-UnI�HJRQO�H"jnOQEG��K4ULI�edK�F%MPOQK�C�lz^�M`cQZQC+K4j
EGR�I�K�jn\�H"^�K"hvHJRQO®UnEGFNZQCGE�«�K4ULIgeQK_ZQjgMP^4K�UgUnK4U�MJ\iH"OQOdEGRQSbRQKa� «�K4C+OQU[I�MªI�eQKp^4M"cQZQCGK�O
UnfPUnIgK4F�O�HJI�H��QM@�ûM`j]RQKa�îF%MPOQK�CGUDIgMNIgeQK�^4M`cQZdCGK4O_Ukf'UkI�K�F}w

x eQKNjgK�F�HJEGRQOQK�j�M"\DIgeQEGU�Z�H"Z�K4j�E+U�OdE+�PEGOQK�O�HJU�\AM`C+CGM©��U4wNÀzR§{PK4^�IgEGM`R ¼ h��DKNOQKYl
Ug^4jnEG��KyI�edK�H"jg^�edE+I�K�^�IgcQjgK�M"\�^�ZQC Þ w�{'K4^aI�E+M`R Ð OQK�Ug^4jnEG��K4UiUnM`F%KVM"\-I�edK�F�H@ÄnM"jsH"C+S`MJl
jgE+IgeQFNUVcQUnK4O§E+RW^�ZQC Þ w}{'K�^�IgEGM`R Ø ZQjgK�UgK�R IgU�Z6K�jn\AM`jnF�HJRQ^4KNjgK�UgcQC�I�UyMJ\vI�eQK%^4M`cdZQCGK�j
M`R�UnM`F%K*B]B]{Q| Ð lzUncQZQZ�M`jnIgK4O�ZQCGHJIg\AM"jgFNU4w�ë�K�^4M`Rd^4CGcdOQK*E+R�{PK4^�IgEGM`R�ð���E+I�e�H��djgEGKa\
OQEGUn^4cQUnUgEGM"R}M"\>\AcdIgcQjgKi�¥M`jg¢1w

��0 	�
���������)?��63

x eQK[I�jgH"RQUnE+I�E+M`RªI�M}OQEGUkI�jgE+�QcdIgK4O'lmF%K�F%M`jkf�Z�HJj�H"C+CGK4C+EGUnFÇE+R¦IgeQK�B]B]{d| ^4M`cdZQCGK�j
^4M`cQC+O®RdM"IN�6KpOQM`RQK_��E+IgeÑHbUgE+F%ZdCGK�FNM'OdE+«�^4HJI�E+M`R�I�M¦^4ZQC�ð'w x eQK}F%H@ÄnM`j[jnK)H"UnM`R
EGUyIge�HJI[H�O�H9I�H9lmZ�H"j�HJCGCGK�C�^4M`cQZdCGK4jyEGR�I�jnM'OQcd^4K4U[H�OdK4^4M"F%Z�M`UgE�I�E+M`R�M"\�K4H"^�e�F%MPOQK4C�� U
S`jgE+O�EGRpI�eQKV^4M`cdZQCGK�j4w�ÀzRbB]B]{Q|Wh�I�eQK�I�eQjnK4KalmOQEGFNK4RdUgEGM"R�H"C�F%MPOQK�CGU�KaX'^�e�H"RdS`KLIz�DM9l
OQEGFNK4RQUnEGM`RQH"C�«�K�CGOQU�M"\>�JH"jgE+M`cQU]¿ c�H"R�I�E�I�E+K4U�o�UncQ^�eªH"UvIgK4FNZ6K�j�HJIgcQjgKJhQ��EGRQO�h1H"RQOpePcPl
F%E+OQE+IzfduyHJI[Une�H"jnK4O¨eQM`jgE+�4M`R�I�H"CDUncQjn\�H"^�K4U�w x edKpZQH"j�H"C+CGK�C¥�`K�jgUnEGM`RQU[M"\�I�edK4UgK_^�M`F[l
Z6M`RdK4R�I�F%MPOQK�CGU�HJjgKVIzfPZQE+^)H"C+C+fpOQK�^4M`FNZ6M"UgK4ObM©�`K�jiM`RQKLM"js��M"I�eªM"\-IgeQK�eQM`jnEG��M`R�I�H"C
OQEGFNK4RQUnEGM`RdU4w¾ÀzRÁ^4ZQC�ð'h]RQM"I�M`RQC+f§�DH"U�IgeQK�^�M`cQZQC+K4j�jncQRQRQE+RQS�M"RÃM`RQC�f®M"RQKª|�r-À

ê



I�H"Un¢�h��QcdIsIgeQKL^�M`F%FycQRQEG^4HJI�E+M`RTI�M�^�M`FNZ6M`RdK4R�I�Us�DH"U�eQH"RQOQC+K4O���f}M`RQK�|}r�À�FNK4U�l
U�H"S`KpI�M¦I�eQK}^4M`FNZ6M"RQK4R�I�U���jgMPM"I�ZdjgMP^4K4UnUgM`j%M`RQC�f`w x eQE+U�H"ZQZdjgM�H"^�e®F%K4H"R�I�HJOQOQE�l
I�EGM"R�H"C�M©�`K4jneQK)HJO¦E+R�^4M"F%Z�M`RQK�R IgUsI�M�S�HJI�edK4jsM"jsUg^4HJIgIgK4j�OQHJI�H�UnK4R�IiI�M�M`jsjnK4^4K�E+�"K4O
\AjgM`F IgeQKb^4M`cdZQCGK�j4wñÆ�RQKbM"\�I�eQKbF%H"EGRÁ^�M`RQUgE+OQK4jgHJI�E+M`RQU�\AM`jT^�ZQC Þ �DH"UTI�M¨H)�`M`E+O
I�eQK[^4M"F%FLcdRQEG^4HJI�E+M`R���M"IgIgCGK�RQK4^�¢�ZdjgK4UnK4R�I�K�O�E+Rª^4ZQC�ð%��eQK4R¦^4M`FNFLcQRdEG^)H9I�EGRdS%��E+Ige
HLF%MPOQK4C6jgcQRdRQEGRQS�M"Rp| |�r-À¥ZQjnM'^�K4UnUgK4U�w Â UvI�eQKie cQ�_M"\�IgeQK�UnfPUkI�K4F EGRpB]B]{Q| Ð h
^4ZQC Þ RQM©�½jgcdRQUvM`R%FLcQC+IgEGZQC+K]ZQjgMP^4K�UgUnK4U4h'I�eQK�jgK4��f%EGR�I�jnM'OdcQ^4E+RQSLH�OQK4^�M`F%Z�M`UnE+I�E+M`RNM"\
K)H"^�ebFNM'OQK�C~�ÈU*S"jgEGO�EGR�IgeQKL^4M"cQZQCGK�j4w x edEGU�UnE+I�cQHJI�E+M`R�C+K)H"OQU*I�M�FLcdC+I�E+ZQCGK�E+RQUnI�H"RQ^4K�U
M"\iI�eQKÁÓ�|_XdãÇZQjnM`�QC+K4Fph Ô�R�H"FNK4C�f`hvIgeQK�I�jgH"RQUk\AK4j�MJ\�H�OQEGUkI�jnEG�QcdIgK4O®O�HJI�HWM`�PÄnK4^aI
\AjgM`F HpF%MPOQcQC+KLjgcdRQRQEGRdS}M`R�| ZdjgMP^4K4UnUgK�UyI�M}H"RQM"IgeQK4j�jncQRQRQE+RQS}M"R�ã¤ZQjgMP^4K�UgUnK4U
o�UgK�KLe�IgIgZ;� è"è9�]�]��w ^�U4wÈEGRQOdE�H"R�H'w K�OQc1è9\AK��6K�jnI�H`èJF[X'Rª\AM`j*H�UgcdF%F%H"jnfduYw�BDZQC�ð%e�H"O�RQM
O�HJI�H9Izf'Z�K4UVM`j�F%KaI�eQMPOQU�I�Mpe�H"RQOQC+KNIgeQEGU�^4H"Z�H"�QE+CGE�Izf`w�ã�K��¤^�M`cQZQC+K4j�UgM"\ÅIz�DH"jnK%�DH"U
RQK4K�OQK4O�IgMyEGR�IgjgMPOQcQ^4K�OQE+UnI�jnEG�Qc'I�K4OPlzFNK4FNM`jnfyZ�H"j�HJCGCGK�CGE+UgF IgMVIgeQK*e cQ��M"\>B]B]{Q|Ww'ÀzR
I�eQE+U�UgK�^�I�E+M`R;h��¥K�OQK�Ug^4jnEG��KyI�edK�M@�"K4jgH"CGC�H"jg^�eQE�I�K�^�I�cdjgKLM"\�IgeQKLRQKa� ^�M`cQZQC+K4jiH"RdOªE+I�U
UgcQZQZ�M`jkI�EGRdSNUnM"\ÅIz�DH"jgKJw

þPÜ���Ü��������PöÅÚ����aÚ�� ���

BDZQC Þ EGUv��jnE+IgIgK4R_K4R�IgEGjgK�C+f%EGRp��M`jnIgj�H"R Ý`æ w-��M`jkI�j�HJR Ý`æ ZQjnM©�'E+OQK4U�K�RQM`cQS`epM`�PÄnK�^�Ikl
M`jgE+K4R�I�K�OV\AK)H9I�cQjnK4U�I�M��QcQEGC+O�H*^4CGH"UgU�C+EG�QjgH"jnf"w�{PEGRQ^�KtIgeQK�ZQe�f'UnEG^4H"C'FNMPOQK4C+U�EGRyB]B]{Q| Ð
H"jgK_H"C+UgM���jnE+InI�K4R�E+R§��M`jnIgj�H"R Ý"æ h-^4ZQC Þ H)�`M`E+OQULC�HJRQS`c�H"S"K�EGR�I�K�jgM`Z�K4jgH"�QE+CGE+IzfbE+UgUncQK4U�w
BDZQC Þ �DH"U%OdK��`K�CGM`Z�K4O¨I�MbFNEGFNEG^%IgeQKT\AcQRQ^aI�EGM"R�H"CGE�Izf�MJ\s^�ZQCÅðªH"RQO¨E+IgU�jgM`C+KTEGR§I�edK
B]B]{Q| ^4M"cQZQCGK�O}UkfPUnI�K�F	��eQEGC+K�ZdjgM©�PEGOQE+RQS[O�HJI�H[Z�H"jgH"CGC+K4C6^)H"Z�HJ�QEGC+E+I�E+K4UDIgMNIgeQK�^4M`cPl
ZQCGK�j]ePcd��H"RQO_KYX'IgK4RQUnEG�QE+CGE�Izf�I�M�IgeQK�^4M`cQZdCGK4OpUnfPUkI�K4Fpw

Â Ug^�eQK�F�HJIgEG^LMJ\-I�eQK[B]B]{d| Ð H"jg^�edE+I�K�^�IgcQjgKy��E�I�e�^�ZQC Þ EGUsUneQM©��RbEGRª��E+S`cQjnK ¼ w
Â IDI�edK*��M"IgIgM`FìH"jnK*Ukf'UkI�K�F[lmCGK��"K4C�C�H)f`K�jgU�o�Àmå�u-Ugcd^�e_H"Uv|}r�À�HJRQOTÆ�Z�K4R1|�r>w ¡ H)f`K�j

à



ÀgÀgÀ>^4M"R I�H"EGRdU,Iz�DM�RQKa�ÃCGE+�Qj�HJjgEGK�U>��jnE+InI�K4R[E+R�Z�H"jnI�I�M�H"OQOQjnK4UnU�IgeQK]^�e�H"C+CGK�RQS`K4U-MJ\6^�jgKYl
HJI�E+RQSLH�OQEGUkI�jgE+�QcdIgK4O'lmF%K�F%M`jkf�^4M"cQZQCGK�j¥\AM`jDB]B]{Q|Ww x eQK�|}MPOQK�C;BDM`cdZQCGE+RQS x M'M"CG¢ E+I
o~|�B x us�DH"U���jgE�IgI�K�RªI�MTZQjnM@�PE+OQK[H�S`K4RdK4j�HJC,UgM`C+cdI�E+M`R�IgM�I�eQKN|_Xdã¤ZQjnM`�QCGK�F£HJRQO
I�eQK�M"I�edK4j�M`Z6K�j�HJIgEGM`RdU�jnK4¿ cQE+jgK4O}EGRpZ�H"jgH"CGC+K4C;^�M`cQZQC+K4OpF%MPOQK4C+U�H"RQOpEGU�OQK4Un^4jnEG��K4O�E+R
Iz�DM�^�M`FNZ�H"RQE+M`R®ZQH"Z6K�jgU�o ¡ H"jgUnM`R �aÚyÛ"��ÜGh ¼"æ"æ ð'ç*á`H"^4M"� �aÚLÛ"��ÜGh ¼"æ`æ ð`uYw½|�B x EGU
I�eQK�\AM`cQRQOQHJI�E+M`R}CGH)f`K4j]\AM`j�FNM`UnI�M"\�I�eQK�^4ZdC Þ ^4C�HJUgUgK�U�H"U�OQK�Ug^�jgEG��K4O��6K�CGM©��h�H"RQO}H"CGC
I�eQKLFNMPOQK4C+U*E+RªB]B]{Q|ícQC�I�EGF%HJIgK4C+f�cQUgK�|�B x IgM%Igj�H"RQUk\AK4j�OQHJI�H%IgM�H"RdO�\AjgM`F	I�edK
^4M`cQZdCGK4j�w Â R�HJOQOQE+IgEGM`RQH"C�CGE+�Qj�H"jkf�E+R ¡ H)f`K4j*ÀgÀnÀ]^4jgK4HJI�K�O�EGRpjgK�UgZ�M`RQUnKyI�MNI�eQKVRQK4K�OQU
M"\�^�ZQC Þ E+U�|�r�qño~|}cQC�I�E�r-jnM`S`j�HJF[lm^4M`FNZ6M"RQK4R�I�q*H"RQOQUne�H"¢ EGRQS�uawt|�r�qîZQjgM©�PEGOdK4U�H
S`K4RQK�j�H"C�FNK�IgeQM'Oª\AM`ji^�M`Rd«�S"cQjgE+RQS}FNMPOQK4C+U�EGR�|�r-ÀsZQjnM'^�K4UnUgM`j�UgZ�HJ^4K"w Â jgcQR�I�E+F%K
^4M`FNZ6M"RQK4R�ItR�H"FNK]jgK�S`EGUkI�j�H9I�EGM"Ry«�CGK]E+U-cQUgK�O%IgM�UnZ6K�^4E�\ÅfyI�edK�^�M`FNZ6M`RdK4R�I�UtH"RQO[I�edK4EGj
ZQjgMP^4K�UgUgM"j�H"C+CGMP^)HJIgEGM`RdU4w�|�r�q�ZdjgM©�PEGOQK�UNFNK�IgeQMPOQUL\AM`j�K)HJ^�e®FNM'OdK4CDIgM¦M"�dI�H"E+R�H
cQRQEG¿ cQKN^4M"F%FLcdRQEG^4HJI�M`j�HJRQOWIgM}C+M'^4HJI�K[H"RdM"I�eQK�jVFNMPOQK4C�� U�|�r-ÀiZQjnM'^�K4UnUgK4U�wp|�r�q
^4M`R�I�HJEGRQU_M"IgeQK4j�\AK4HJI�cQjnK4U}H"RQO½UgcdZQZ6M"jnI�U_M"IgeQK4j_^�M`cQZQC+K4O¾F%MPOQK4C*^4M`R'«�S`cQjgHJI�E+M`RQU4w
|�r�q E+U]OQK4Un^4jgE+�6K�O}FNM`jnK�\AcQCGC�f�E+R}q�K�H"RQO}é�EGRQSpo ¼"æ`æ ð`uYw

x eQE+U-Z�H"Z�K4j-\AMP^4cQUnK4U�ZQjgE+F�HJjgEGC�f�M`R�I�eQK�^4ZdC Þ OQK4UnEGS`RNH"RdO%E+F%ZQC+K4FNK4R�I�H9I�EGM"RTo�CGH)f l
K4jgU�ÀsH"RQObÀgÀ�EGR¦��E+S`cQjgK ¼ uaw ¡ H)f`K�j�À*^�M`R�I�H"E+RQUiI�eQK�E+RQOQE+�PE+OQc�H"C�F%MPOQK4C+U�M"\vB]B]{Q|
H"RQO�I�eQK_^4M"cQZQCGK�jVÉ�Ö�Ë)Î¨ZQjnM`S`jgH"F oÅI�eQK_e cQ�¨EGR¨��EGSdw . uYw ¡ H)f"K4jNÀgÀ�^4M`R�I�HJEGRQU�I�edK
RQK�� ^4CGH"UgUnK4UiM"\t^4ZdC Þ OQK�Ug^4jnEG��K4OªE+RªF%M`jnKyOQKaI�H"E+C���K4C+M@��w}Ó�Bvr ¡ Þ F%H"EGRQÔ%EGRb��E+SQw ¼
EGU�H%RQK�� e cQ��ZQjnM`S`jgH"F	��jgE+InI�K�R���E+Ige�I�eQKVO�HJI�HJIzfPZ6K�UiH"RQO�FNK�IgeQMPOQUsM"\ ¡ H)f`K�j�ÀgÀ�w

! RQC+EG¢"KTIgeQK_S`K4RQK�j�H"C]OQHJI�HJIzfPZ�K4U[M"\*I�eQK_^4ZdC Þ CGE+�Qj�H"jkfÁo ¡ H©f"K4j[ÀgÀkuYh,I�eQK_^�ZQC Þ É�ÖQË©Î
K4RQ^�M'OQK�ULH_Z�H"jkI�EG^�cQC�HJj�UgKaIyM"\DUg^�EGK4R�IgE+«�^[^�eQM`E+^4K�U�Ige�HJI�F�HJ¢"K[cQZ§B]B]{d| Ð h>EGRQ^�CGcQO'l
EGRQS�IgeQKLKYXdK�^4cdIgEGM`RbUnK4¿ cQK4Rd^4K"h�^�M`cQZQC+EGRQSN\AjgK4¿ cQK�RQ^�f"h�UgcQZQZ�M`jkI�K4OªS"jgEGOdU4h�R cQFy�6K�jiM"\
^4M`FNZ6M"RQK4R�I�U�h�H"RQO§UnM`F%K�Ug^4E+K4R�I�E�«�^�^4H"CG^�cQC�H9I�EGM"RQU4w x eQKT^4ZQC Þ É�ÖQË©Î�EGUyH�^4M`FNZQC+KaX

Ý



�QcdIVUgZ�K4^4E�«�^NH"ZQZQC+EG^4HJI�E+M`RªE+IgUgK4C�\�h�H"RQOWH"OQOQE�I�E+M`R�H"C,^�C�H"UnUgK�U��¥K4jnK%^�jgK)H9I�K4O¦I�M}H"EGObE+R
E+I�UsEGFNZQCGK�F%K�R I�HJI�E+M`R;w Â OQOQE�I�E+M`R�H"C>^4CGH"UgUnK4UicQUnK4ObM`RQC�f���f�IgeQKL^�ZQC Þ É�ÖQË)ÎbH"jnKL^4M`RPl
UgEGOdK4jgK�O�Z�HJjnI¥M"\ ¡ H)f`K�jDÀ]o�Ó�Bvr ¡ Þ F%H"EGR[O�HJI�HJIzfPZ6K�UgÔLE+R���EGSQw ¼ uaçPUgM`FNK�M"\�IgeQK4UnK�H"jnK
OQK4Un^4jgE+�6K�O�E+Rp{'K4^aI�EGM"R Ð w

þPÜGþPÜ ó6���#"�ø;�%$YÚ'&tÛ(���

BDZQC Þ �ÈU�F%H@ÄnM`jpO�HJI�H¨UnIgjgcQ^aI�cQjnK4UbH"jnK���M`jnIgj�H"R Ý`æ OQK�jgE��`K4OîOQHJI�HJIzfPZ�K4U�w |}M`UkI
O�HJI�H9Izf'Z�K4U[^�M`RQUgE+UnI�MJ\sH�^�M`FL�QE+R�HJIgEGM`R�MJ\�Ug^)HJC�H"jnU[H"RQO�H"jnj�H)fPU�M"\�EGR�I�K�S`K4jnU4h�^�e�H"j�l
H"^�IgK4jgU�h�jnK)H"C+U4h�H"RdOWM"IgeQK4jiOdK4jgE��`K�OWO�H9I�HJIzfPZ�K4U4h>EGRd^4CGcdOQEGRQSTUnM`FNKL\AjgM`F |�B x w�ÆiRdK
eQK)H)�PEGC�fÁcQUgK�O O�HJI�HJIzfPZ6Kb\AjgM"F |�B x EGUTIgeQK*),+-+�.'/10324+%5�675�8�+%93.mw;: x eQE+UpOQHJI�HJIzfPZ�K
UgK4jk�`K�U�H"ULIgeQKTZQjnEGF%H"jnfWOQEGUkI�jnEG�QcdIgK4O§UkI�M`jgH"S`K�O�H9I�HJIzfPZ�K_\AM"jLCGMP^)H"CtjgK4H"C]H"RdO¨E+R�I�Kal
S`K4jVO�HJI�H'w Â C+IgeQM`cQS"e�|�B x ^�M`cQCGOWe�H)�`K%�6K�K4R�cQUnK4O§OQE+jgK�^�I�C�fª\AM`j�F%MPOQK�C�lz^�M`cQZQC+K4j
^4M`FNFLcQRQE+^)HJIgEGM`R�h6E�Is�¥M`cQCGObe�H)�"K�jgK4¿ cQE+jgK�OWHJOQOQEGRdS�UgKa�`K4jgH"Ct|�B x O�HJI�H9Izf'Z�K4U�HJRQO
^)H"C+CGUiI�MpK)H"^�eW^4M`FNZ�M`RQK4R�IVF%MPOQK�C~w x e cQU4h,^�ZQC Þ �DH"UVOdK4UgE+S`RQK�OWI�M_��j�HJZ�F%H"R�fbM"\
I�eQKp|�B x jgM`c'I�EGRdK4U�H"RdO¨OQHJI�HJIzfPZ�K4U[EGR�IgMªUgEGFNZQC+K4j�jgM`cdIgEGRQK�U[H"RQO�FNM`jgK%^4M`FNZ�H"^aI
O�HJI�H9Izf'Z�K4U�w

x eQKW^4ZQC Þ O�HJI�HJIzfPZ6K�UªH"RQOûF%KaI�eQMPOQU}Ige�HJI�H"^�I�M`RûIgeQK4F H"jgKWS`jgM"cQZ6K�O EGR�IgM
�1M"jnI�jgH"R Ý`æ ô��4�"�P�G��ùaw Â I[I�edKpedEGS`eQK�UnI[C+K��`K�C~ht^4ZQC Þ e�H"UNHªe�H"RQO'\AcQC]M"\*EGFNZ6M`jkI�H"R�I
O�HJI�H9Izf'Z�K4U¥EGRQ^�CGcQOdEGRQS=<39?>�@3/BA hC0323AD<FE 5"h�/1A4G�9?0324HI5�.~hC>�@3J h'HJRQOK8L9 A4+�.�@D8�+Yw-ÀmIDH"CGUnMVe�HJU
UgK��"K4jgH"CD\AK)H9I�cQjnK4UVIge�HJIVUgE+F%ZQC+E+\Åf�F%MPOQK4C�^�M`cQZQC+EGRQSQh>EGRd^4CGcdOQEGRQSNM 5�E <3OyH"RQOP/1A4+%5�.QG'@R8�5
F%MPOQcQC+K4U4w,��EGS`cdjgK Ð UgeQM©��UDIgeQK�jnK4C�H9I�EGM"RQUgeQE+ZQU��6KaIz�DK�K4RTI�edK�F%M"UnI¥EGFNZ6M`jkI�H"R�ItO�HJI�H
M`�PÄnK4^aI�UvE+R�^�ZQC Þ HJRQO_|�B x w x eQKs«�jnUnIDIz�¥MLC+K��`K�CGU¥EGR���EGSQw Ð o�Ó�Bvr ¡ Þ |}MPOQK4C6ÀzR IgK4j�l

´TS É&Ú�´9µa· ·�ÂvÚ^É�Ç~´tÉ¥¸ÐÌa·³·±Ì�UQÆ³±@ºåÇA¹)°�Ìaº�¶~µa°@´tÆ ¯�¯ Ì�±Ù²Ék±Ç^Æ Ìa±LÚTV�¶oÉ�¸ÐÉn¶^Én± ¯ ÉÔÚJÇoÌ ¯ ·³µ²Ú^ÚªÌa¶XWtÌa¶^Ç�¶mµY±�Y ÓÅ&ÌbÊbÂ@· É�±9µ�Å&ÉÔÚDµa¶^ÉxÆ ±LÊbÆ ¯ µ�ÇoÉËÊZUQÆ±Ç�´K[�\ ]_^�^%`�]La7ba»ZW�Æ³·±És±9µºÅWÉÔÚTc,ÚÜÂtÄ9¶^Ì²ÂbÇ^Æ³±tÉs±9µ�Å&ÉËÚdc�µa±vÊúÌºÇ�´tÉn¶
°JµY¶^ÇoÚ�Ìa¸vÚÜÌ²Â@¶ ¯ É ¯ ÌÃÊtÉ�µY¶oÉ�Æ³±vÊbÆ ¯ µ�ÇoÉËÊ�µ²Ú�e_fhg4i4j�f4kmlonDpJ»mqsrut/Ê@µ�Ç~µ�ÇA¹)°�ÉËÚ�ÂvÚÜÉ�µwvyx z_bo{h|�]_^'b�±9µ�Å&Æ³±@ºÚ ¯ ´tÉËÅWÉ�»Ir6°@· Ö Ê9µ�Ç~µ�ÇA¹)°LÉÔÚ�µY¶oÉ,µa· ·F\ }_~�b��1[d]_^'b�»

.©æ



\�H"^4K�Ô�H"RdOÑÓgBvr ¡ Þ ÀzR�I�K�jgR�H"C+Ô uvH"jnKVHJCGC�^�M`R�I�H"E+RQK4OT��E�I�eQE+R�I�eQK�^4ZdC Þ O�HJI�HJIzfPZ6K�U*HJRQO
F%KaI�eQMPOQUVo�CGH©f"K4j]ÀnÀDEGRp��E+SQw ¼ uaw

ÀzRbS`K�RQK4jgH"C~h�K��"K4jkfPIgeQEGRdS�HJIiIgeQK%|�B x è`|�r�qìC�H)f`K�j%o�C�H)f"K4j�ÀgÀnÀ*M"\D��E+SQw ¼ u�HJRQO
�6K�CGM©�îEGU�I�jnK)HJIgK4O�C+EG¢JKVHJR�KaXPI�K�jgR�HJC�H"RdO}\AjgM"�4K4R�CGEG�dj�H"jkfTEGR�B]B]{Q| Ð h���eQEGC+KVKa�`K�jnf�l
I�eQE+RQS%E+RpIgeQK�eQEGS`edK4j�C�H)f`K�jgUyo�C�H)f"K4jgU�À]H"RdO�ÀgÀku]EGU�^�M`RQUgE+OQK4jnK4O�ZQH"jnI�M"\,IgeQKyB]B]{Q| Ð
UgM`cQjn^4K�^4MPOQK*H"RQONF�H)f���K*FNMPOQE+«�K�O[� f[cdUgK4jnU4w�o ¡ E+¢"K�F%H"R�f�M"I�edK4jtUg^4E+K4R�I�E�«�^�H"ZQZQC+E�l
^)HJIgEGM`RQU�h-ÓncdUgEGRdS`Ô�Hy^�CGEGF%HJIgK�FNMPOQK4C�EGFNZQCGE+K4U�K4OdE+I�E+RQSyUnM`cQjn^4Ki^4MPOQK*EGR�F%H"R�f�^4H"UgK�U4w³u
ÀzRyZQjgH"^�IgEG^4KJhJedM@�¥K��"K4j�h�M`RQC+fiH��"K4jnf�C+EGFNE+I�K�O�H"FNM`cQR�I>M"\Q^�M'OQKtEGRiIgeQK¥^�ZQC Þ O�HJI�HJIzfPZ6K�U
H"RQO¦F%KaI�eQMPOQU�C�H)f`K�jNo�CGH©f"K4j�ÀgÀku�RQK�K4OQU�I�M_��K[F%MPOQE+«QK4ObK��"K4RW��edK4R��dcQEGC+OQEGRQS�RQK��
^4M`cQZdCGK4OpUnfPUkI�K4FNU4w

ÀzR�I�eQKtOQEGUn^4cQUnUgE+M`Ry��K4C+M@��h@�¥KD^4M"RQUgE+OQK4j�I�eQjnK4K�IzfPZ6K�U,M"\QcdUgK4jnU�M"\d^4ZQC Þ w x eQKDFNM`UnI
^4M`FNF%M"R�cQUgK�jijgK�¿PcdK4UnIVEGU�I�MTFNM'OdE+\Åf_I�eQK�R cQFy�6K�j�H"RQOªEGOdK4R�I�E�Izf�M"\�«�K�CGOQUiZQH"UgUnK4O
�6KaIz�DK�K4RÁI�eQK}^4M`cdZQCGK�j�H"RQOÑM"I�eQK�j�FNM'OdK4CGU�w Â Ukf'UkI�K�F EGR�IgK4S`jgHJI�M`jNEGUNEGR�IgK4jgK�UnIgK4O
EGR�jgK�ZQC�H"^�EGRQS�M`RQK_M"\�I�eQK_FNM'OdK4C~�ÈULE+R¨B]B]{Q| ��E�I�e¨HªRQK�� F%MPOQK�C~wW��EGR�HJCGC+f"h�I�edK
^4M`cQZdCGK4j���jnE+IgK4j�RQK�K4OQU�I�MTK�E+IgeQK4jiUncQ�QUnI�H"R�I�EGH"CGC�f�FNM'OdE+\ÅfpM`j�^�jgK)H9I�KNH�RQK�� ^4M`cdZQCGK�j
É1ÖQË)Î%ZQjgM"S`j�H"F I�M�F�HJ¢"K*H�F%H@ÄnM`j-^�e�HJRQS`K�UgcQ^�eTHJUDH"OdOQEGRQS�H�F%MPOQK�C~h�^�e�H"RdS`EGRQS�I�edK
F%MPOQK4C-E+R�I�K4S"j�HJIgEGM`RbM`jnOQK4j�h�M`j�^�e�HJRQS`EGRdSpIgeQK%R cQFy�6K�jVM"\DS`jgE+OQU�UgcQZdZ6M`jkI�K�O;w_BDZQC Þ
ZQjgM©�PEGOQK�U*RdK�� OQHJI�HJIzfPZ�K4U*H"RQO_FNK�I�edM'OQU]\AM`j]K4H"^�ep^4C�HJUgU�M"\�cQUgK�jgU4w

�u���u�'� � ���������7�

x eQK¦cQUnK4j_��eQM¨�DH"R�I�UpI�M¨^�e�H"RQS"K¦IgeQKª«�K4C+OQU}KYX'^�e�H"RQS`K�Oû��E+Ige¾IgeQKb^4M`cdZQCGK�j
RQK4K�OQUDM`RdC+fyIgMVK�OQE+I�IgeQKyM?5RE <3O�F%MPOQcQC+KvI�M�F%H"¢"K�I�eQK�^�M`cQZQC+K4jtH)�vH"jnK*MJ\�I�edK�^�eQH"RQS`KJw
x eQK}^�M`cQZQC+K4O�O�HJI�H���M©� ��K�Iz�¥K4K4RÑF%MPOQK4C+U�H"RQO§IgeQK_^4M`cQZdCGK4j[E+R¨B]B]{Q| E+UL«dX'K4O
HJI�^4M"F%ZQE+CGK[I�E+F%KJh-H"RQO§F%HJI�^�edEGRQS}EGRQZQc'I�UyIgMªM`cdI�ZdcdI�ULE+ULOQM`RdK���f�I�edK�Ug^�EGK4R�IgEGUnIgU
H"RQO�ZQjnM`S`jgH"F%FNK4jnU¥^�M`RQUkI�jgcd^�I�E+RQSLI�edKs^4M"cQZQCGK�O�UnfPUkI�K4F o~B]B]{Q| OQMPK4U¥RQM"IDOQMLO�HJI�H

.`.



Ón�QjgM"¢"K4jnEGRQS"Ô uaw x edK�M?5RE <3OVF%MPOQcQC+K%^�M`R�I�H"E+RQULH�F%H"UkI�K4jVCGE+UnIVM"\]I�eQK�R�H"FNK4UyMJ\�H"CGC
Ug^)HJC�H"j>H"RQOVS`jgE+OQOQK�OVO�H9I�H]«�K4C+OQU>Igj�H"RdUn\AK4jnjgK�Oy��K�Iz�¥K4K4RVI�eQKt^4M`cdZQCGK�j�H"RdOV^�M`F%Z�M`RQK�R�I
F%MPOQK4C+U�EGR�I�eQK�\AM`jnFÕM"\;^�M`CGM"R'lzOQK�CGE+F%E�I�K4OL�1M"jnI�jgH"RN^�e�H"j�HJ^�I�K�j¥UkI�jnEGRQS`U�w x eQK�^4M`cdZQCGK�j
H"RQO�K)H"^�eV^4M`FNZ6M"RQK4R�I>F%MPOQK�C`Uge�HJjgK-I�eQE+U�O�HJI�HvIgeQjgM`cdS`ey��M`jkI�jgH"R Ý`æ ÍC�(��H"UgUnM'^�E�HJIgEGM`R
M"\�I�eQE+U]F%MPOQcQC+K"w x edK�R cQFy�6K�j]M"\�I�M`¢JK4RQU�EGRTK4H"^�epUnI�jnEGRQS�OdK�I�K�jgFNEGRQK�UvI�eQK�HJF%M`cdR I
M"\sC+M'^4H"CvUkI�M`jgH"S`KTRQK�K4OQK�O®I�M¦eQM`C+O§O�HJI�H¦E+R �"M`C+�"K4O¨EGR�^4M"cQZQCGE+RQSQw ¡ MP^)H"C+EG��EGRQSpI�eQE+U
EGRd\AM`jnF�H9I�EGM"RªEGR¦M`RQKNF%MPOQcQC+K[H"RQO�jnK4¿ cQE+jgEGRdS�H"C+C,^4M"F%Z�M`RQK�R IVFNM'OQK�C-UgcQ�djgM`cdIgEGRQK�U
I�e�HJIs^4M`FNFLcQRdEG^)H9I�K���E+I�epI�eQKV^4M`cdZQCGK�j*I�M%cQUgKyE+I*e�H)�`KLE+F%ZQjnM©�`K4O}I�eQKVjgM`�QcdUnI�RdK4UgU�h
��KaX'EG�dEGCGE�Izf`h1H"RdO�KaXPIgK4RQUnEG�QE+CGE+Izf�M"\,I�edKV^�M`cQZQC+K4O�Ukf'UkI�K�FÇUnEGS`RQE�«�^)HJR IgC+fT^�M`FNZ�H"jgK�OpIgM
^4ZQC�ð�H"RQOªFNK4KaIiH"RªE+F%Z�M`jnI�H"R�I�S`M�H"C>M"\t^4ZQC Þ wsÀmI�EGUsRdM@� jnK4C�H9I�E+�"K4C�fpIgjgE��'EGH"C�I�MTHJOQO
M`j�jgK4FNM©�`K�^4M"cQZQCGE+RQSL«�K�CGOQU�EGRTIgeQK�UnfPUnIgK4Fpw

�u���u�#��� ���,�,���,�L�,���

Â \AcQRQO�HJF%K�R I�H"C�OQK4UnEGS`RWS`M�H"C-MJ\vI�eQKN^4ZdC Þ HJjg^�eQE�I�K4^aI�cQjnK%�DH"UVIgM�HJ�QUnIgj�H"^aIyI�edK
^4M`cQZdCGEGRdS�C�H)f`K�jiH)�vH)f}\AjgM`F�I�eQKy^4M`FNZ6M"RQK4R�I�U�H"RQOªZQjnK4UgK�R�IyH%UgEGFNZQC+KyEGR�IgK4jn\�HJ^4KVIgM
I�eQK_^4M"F%Z�M`RQK�R IgU4w®{PfPUnIgK4FÒE+R IgK4S`jgHJI�M"jy��eQM`U��DH"R�I%IgM¦jnK4ZQCGH"^4K_HbFNM'OQK�CDM`R�I�edK
K4RQO§M"\]H}UgZ�M`¢JK�EGR�B]B]{Q| o���E+SQw . uiRQK4K�O§M`RQC�fªI�M}\�HJF%E+CGE�HJjgEG��KyI�edK4FNUgK4C��`K�UV��E+Ige
I�eQKNjgM`c'I�EGRdK4U�EGRªI�edKN/BA4+%5�.#G'@D8L5NFNM'OQcdCGK"w x eQK�/1A4+%5R.#G'@D8L5NF%MPOQcQC+KL^4M"R I�H"EGRdUyH"C+C�I�edK
jgM`cdIgEGRQK�UvI�e�H9I]^4M`FNZ�M`RQK4R�I�FNM'OdK4CGU¥cQUgKiIgM�EGR�I�K�j�H"^aIv��E+Ige�I�eQKi^�M`cQZQC+K4j4w x edK�/BA4+%5�.��
G'@R8�5sjgM"cdI�E+RQK4U¥cQUgKsIgeQK�8�9?A4+�.�@D8�+so�{'K4^Jw ¼ w ¼ w ê uah���eQE+^�eTEGU¥H"RTH"jnS`cQFNK4R�IDE+R�RQK4H"jgC�fNH"CGC
I�eQKs/BA4+%5�.QG'@R8�5�jgM`c'I�EGRdK4U4w x edK�UnfPUnIgK4F EGR�I�K�S`j�HJIgM`j��DM`cdCGO�RQK�K4O�IgM�H"OQOTH�ÍI�(��UnI�HJI�KYl
F%K�R I�\AM`js�@Ê�� Ë)Î��?�`Ì��'Ö?�(� ÉC�( �EGRªI�eQK[jnM`cdI�E+RQK4U���edK4jgK[O�H9I�HTEGUiKYXd^�eQH"RQS`K�OW��E+Ige
I�eQK�^4M"cQZQCGK�j4w�oAÀzR�B]B]{Q| Ð ^�M`F%Z�M`RQK�R�I�U4hQIgeQK4UnKVjnM`cdIgEGRQK�U�H"jgKicQUnc�H"C+C+f�^�M`CGC+K4^aI�K4O_E+R
H�UgEGRdS`CGKVF%MPOQcQC+K"w³u Â ÍC�m�_UnI�HJI�K�F%K�R Is\AM`j*IgeQK�8L9?A4+�.�@R8�+sFNMPOQcQCGK�EGU�H"CGUnM�jgK�¿PcdEGjgK�O
�QcdItM`RQC�fLUgM�EGRdUnI�HJRQ^4K�UtMJ\�I�edK�OQHJI�HJIzfPZ�K�^)H"RN�6K]OdK4^4CGH"jgK�O;ç I�eQK�cQUnK4jtOQM'K�U�RQM"I�RQK�K4O

.@¼



I�MN¢PRdM@�ûE+IgU]^4M`R�I�K�R�I�UsM"j]E+I�U]FNK�IgeQMPOQU4w

x eQK]ZdcQjgZ�M`UgK]MJ\�I�eQK�/BA4+%5�.#G'@D8L5]FNMPOQcQCGKtEGU�I�MiZQjnM@�PE+OQK]H�UgE+F%ZdCGK"hJ^4M`FNZ�H"^aI-EGR�IgK4jkl
\�H"^4KD\AM"j,^4M`FNZ�M`RQK4R�I-FNMPOQK4C+U>IgM�I�H"C+¢�IgMsI�edK]^4M`cQZdCGK4j>��eQEGC+KDF%H"¢ EGRQSsRQMi^4M`RdUnI�jgH"EGR�IgU
M`R�eQM©�ÁI�edKs^4M"F%Z�M`RQK�R IDF%MPOQK�CGU�jgK�ZQjgK�UgK4R�I�O�H9I�HVE+R�I�K4jnR�H"C+C+f`w���M`cQjtF%KaI�eQMPOQU�\AjgM`F
�@Ê�� Ë)Î��?�`Ì��'Ö?�(� ÉC�( ¢¡¤£ ¥§¦ÁOdMÑRQK4H"jgC�f½H"CGC*I�eQKb�DM"jg¢ÁEGR¾H"C+CGM©��EGRdS�H¨^�M`F%Z�M`RQK�R�I
F%MPOQK4C6I�M[EGR�I�K�j�H"^aI���E+I�eTIgeQK�^4M`cQZdCGK4j��

�@Ê�� Ë)Î��?�`Ì��'Ö?�(� Ë)Î�Ë4� ÀzRQE�I�E�HJCGEG��KpIgeQK�^�M`F%FycQRQEG^4HJI�E+M`RÑE+Rd\Aj�HJUnI�jncQ^al
I�cdjgK"h�KJw Sdw+h�|�r-Àv^�M`FNFLcQRQE+^)HJIgM`jDS`jnM`cQZQU�w

�@Ê�� Ë)Î��?�`Ì��'Ö?�(� �3�9Î��PÌ'Ö?�R�C¨)Î6Ë4� ÀzRQE�I�E�HJCGEG��K�H*^�M`F%FycQRQEG^4HJI�E+M`R=8L9?A4+�.�@R8�+Yw x eQE+U
EGU���eQK�jgK�S`jnEGO¦EGRd\AM"jgF%HJI�E+M`RªEGU�EGRQE�I�EGH"CGC�f}KYX l
^�e�H"RdS`K4O�HJRQOy^�M`F%FycQRQEG^4HJI�E+M`RiFNK�I�edM'OQU�H"jnK
K4UkI�H"�dCGEGUneQK4O�w

�@Ê�� Ë)Î��?�`Ì��'Ö?�(� �3�9Î��PÌ'Ö?�R�?©§�JÎ  î{'K�RQO[O�HJI�H[o-0323AD<FE 5�O,H"RQO�/BA4G�9?0324HI5�.�O>�PE�HsI�edK
8L9 A4+�.�@D8�+nuvI�MNH"RQM"IgeQK4j]^�M`FNZ6M`RdK4R�I)w

�@Ê�� Ë)Î��?�`Ì��'Ö?�(� �3�9Î��PÌ'Ö?�R�§ª?�?�D«îä�K4^4K�E+�"KLO�HJI�Hªo%0323AD<FE 5LO�HJRQO*/1A4G�9 0324Hu5R.�O*�PEGH
I�edK¬8�9?A4+�.�@D8�+nuv\AjgM"F H"RQMJI�eQK�j�^�M`FNZ6M`RdK4R�I)w

Â CGM"RQSª��E+I�e¨jgK�OQcQ^�EGRQSbI�eQK_RQK�K4OQK�OÃjgM"cdI�E+RQK4U�I�M¦Hbe�H"RQO'\AcQC~h�I�eQK/1A4+%5R.#G'@D8L5pF%MPO'l
cQCGK}H"CGUnM�UnEGFNZQCGE�«�K4ULIgeQK�H"jnS`cQFNK4R�I%CGEGUkI)w Â UgE+OQK}\AjnM`FíI�eQK®8L9?A4+�.�@R8�+Yhv��eQEG^�eÑEGUNH
�1M"jnI�jgH"R Ý`æ OdK4jgE��`K�OûO�HJI�HJIzfPZ6KJhsI�edK¦jnK4F%H"EGRdEGRQS§HJjgS`cQFNK4R�IgUTEGR¯�©ÊC� Ë©Î��?�`Ì§�dÖ?�(�
F%KaI�eQMPOQU�H"jgK�UgE+F%ZdCGK�R�H9I�E+�"Ky��M`jkI�jgH"RWo Ý`æ M`j ê`ê uDIzfPZ6K�U*UncQ^�eªH"U�jnK)H"C>H"RQOpEGR�IgK4S`K�j
Ug^)HJC�H"jnUVHJRQO�HJjgj�H)fPU4w x eQE+U�F%H"¢JK4U�^4ZQC Þ UnEGS`RdE+«�^4H"R�I�C+f�K)H"UnEGK�j�I�MpEGRQ^�M`jgZ�M`j�H9I�K�EGR�IgM
H"RbKaX'EGUkI�EGRdSTF%MPOQK4C�w x eQK4UnK%UnEGFNZQCGKyH"jgjgH©fPU�H"jnK�^4MPM`jgOdEGR�HJIgK4O�IgeQjgM`cdS`eªI�eQK�cQUnK[M"\

.©Ð



EGR�I�K�S`K4jtEGRQOdEG^4K�U�OQK�«�RdK4OTEGR�IgeQK°M 5�E <3OtFNMPOQcQCGK�HJU¥OQE+Ug^�cQUgUnK4OTEGR�{'K�^�I�E+M`R ¼ w ¼ w . w x eQK
EGR�I�K�jn\�H"^�K�H"CGUnM�F�H"¢JK4U]E�IvK)HJUnf�IgM�^�e�H"RQS`KiIgeQKicQRQOQK�jgC�f'E+RQS�^4M"cQZQCGE+RQSLUkI�j�H9I�K4SJf���E+Ige
CGEGFNE+IgK4O�E+F%ZQH"^�I]M"RpIgeQK�^4M`FNZ6M"RQK4R�I�U�w

Ù¥f¨F%H"¢ EGRQS¦RQM§HJUgUgcdF%ZdIgEGM`RdU�M`R¨I�eQK�jnK4CGHJI�E+M`R��6KaIz�DK�K4R½^4M`cdZQCGK�j�O�HJI�HJIzfPZ6K�U
H"RQO�FNMPOQK4C1O�HJI�HJIzfPZ6K�U4h'O�HJI�H���K�Iz�¥K4K4R�IgeQKsFNMPOQK4C�� U�EGR�IgK4jgRQH"C1O�HJI�H�UnIgjgcQ^aI�cQjnK4U]HJRQO
I�eQKsH"jgS`cdF%K�R IgU¥IgM±�©Ê�� Ë)Î �?�`Ì§�'ÖF�(� ²�^)HJR��6K�FNM@�"K4O���E�I�e�H�^4M`Z�f%EGR[I�eQK*^4M`cdZQCGK�j
EGR�I�K�jn\�H"^�K"w�{'EGRQ^�K-I�eQK-FNM'OdK4CGU�EGRVB]B]{Q|¤M'^�^4cQZ�f�OQE���K�jgK4R�I�ZQjnM'^�K4UnUgM`jnU�H"RdO�OdE+�6K4jgK�R�I
F%K�F%M`jkf¨UgZ�H"^�K4U�h*I�edK�O�HJI�H��Qcd�6K4jgUTZQH"UgUnK4OÁI�M�IgeQK*/1A4+%5R.#G'@D8L5ªUnK4RQO¾H"RQOÁjnK4^�K4E+�"K
\AcQRQ^�IgEGM`RdU�^4H"Rp�6KiUgHJ\AK4C�fTcQUgK�O�H"U]UnM'M"R�H"U]IgeQK�UgcQ�QjnM`cdIgEGRQK�U�jnK�IgcQjgR;w

x eQK³M?5RE <3ODH"RQO´/BA4+%5�.QG'@R8�5�O�HJI�HJIzfPZ6K�U]H"jgK*H"C+UgMycdUgK4OT��f[I�edKs^4M"cQZQCGK�jDE�I�UgK�C+\�w x eQK
jgK4F%H"E+RQEGRQSTOQHJI�HJIzfPZ�K4UyH"RQO¦F%KaI�eQMPOQU�M"\v^�ZQC Þ H"jnKNK�E+IgeQK4j�cQUnK4O�E+R IgK4jnR�H"CGC�f���fbI�edK
/1A4+%5�.QG'@R8�5�jgM`c'I�EGRdK4U�M`j*cQUgK�ObOQEGjnK4^�IgC+f}M`RQC�f}��f}I�eQKL^�M`cQZQC+K4js��jnE+IgK4j4w x edK�fªHJjgKLRQMJI
EGR�I�K�RQOQK4Op\AM`j�H)�`K�j�H"S`K�cQUnK4jnU*M"\,B]B]{Q|Ww

�u���u��µI� ¶�·¸��7���

Æ�RQKpM"\sIgeQK}\AcdRQO�H"FNK4R�I�HJC�OQHJI�HJIzfPZ�K4UNEGR®^4ZQC Þ E+U[IgeQK¹<39 >º@m/1A w x edK®<39?>�@m/1A
^4M`R�I�HJEGRQULE+Rd\AM`jnF�HJIgEGM`RWH"��M`cdIVI�eQK�Zde fPUnEG^)HJCvS`jgE+O�M`R���edEG^�e¨H�¿ c�H"R�I�E�Izf`h�Ugcd^�e®HJU
I�K4FNZ�K4j�H9I�cQjnK"h>EGU�OQK�«QRQK4O;w x eQEGU�EGRd^4CGcdOQK4U�H_OQK4Un^4jgE+ZdI�E��`KNR�H"FNK�\AM`j�I�eQKNS`jnEGO;h�I�edK
I�M"I�H"C�RPcdFL�6K�j*MJ\-Z6M"EGR�I�U�h6HJRQO}IgeQKVR cQFy�6K�jsM"\�Z6M`E+R�I�U�EGRpK)H"^�e�edM`jgE+�4M`R�I�HJC�OQEGFNK4R'l
UgEGM"R;w¦o~{'E+RQ^4K%H"C+C�I�eQKN«�K4C+OQU�KaX'^�e�H"RQS"K4O§��fbI�eQKN^4M`cdZQCGK�jVE+R�B]B]{Q| Ð H"jgK[Iz�DM}OQE�l
F%K�RQUgE+M`R�H"C�h1IgeQK�<39 >º@m/1A[^�cQjgjnK4R�I�C�f}UncQZQZ�M`jnIgU�M`RQC�f_Iz�DMJlmOQEGFNK4RdUgEGM"R�H"C�S`jnEGOQU�w u x eQK
<39?>º@m/1A�H"CGUnM_^4M`R�I�HJEGRQU�EGR'\AM`jgF%HJI�E+M`RªH"��M`cdI�edM@� I�eQK[S`C+M`��H"C,S"jgEGObE+UiOQK4^�M`F%Z�M`UnK4O
M@�"K4j�ZdjgMP^4K4UnUgM`jnU4w x eQE+UsE+Rd\AM`jgF%HJIgEGM`R_EGU�UnIgM`jgK�O���E+IgeQEGR�H"Rª|�B x O�HJI�HJIzfPZ6KV^)H"C+CGK�O
I�eQKN»¼E 9?0R@3E¾½?5�¿?>°5�A4+�À�@3J w x eQK´»¼E 9?0R@3E¾½?5�¿?>°5�A4+�À�@3JTEGRd\AM"jgF%HJI�E+M`RbEGU�EGOQK�R IgEG^4H"C�M`R
K)H"^�e}^4M`cQZdCGK4j]ZdjgMP^4K4UnUgM`j�h1UgMNK)H"^�e}ZQjgMP^4K�UgUgM"j�¢ RQM©��U�I�eQK�K4R�IgEGjgK�OQK�^4M`FNZ�M`UgE�I�EGM"RTM"\

. Ø



HVS`jnEGO[EGR[I�eQK*^4M`cdZQCGK�j4w x eQKÁ»¼E 9 0R@§E ½?5L¿?>°5�A4+�À�@3JiE+U¥H�^4M`FNZ�H"^aItOQK4Un^4jgE+ZdI�E+M`RNM"\;I�edK
S`jgE+O;hQjgK�¿ cQEGjnEGRQS�C+K4UgU�FNK4FNM`jnf%I�e�HJRpIgeQKiI�M"I�H"C;R cQFL��K4j�M"\�Z6M"EGR�I�U�w

x eQK�<39?>�@3/BA�HJCGUgM�E+RQ^4C+cQOQK4U_R cQFNK4jnEG^)HJCiO�HJI�H�H"��M`cdI_IgeQKbS`jgE+O;hsUncQ^�e H"U_I�edK
C�HJIgE+I�cdOQKpH"RQOÑC+M`RQS`E�I�cQOdK_�JH"C+cQK4U%H"RQOÑS`jgE+O'lz^�K4CGCvH"jgK4Hdhv�QcdI�M`RQC�f§\AM`j[Z6M`E+R�I�UNCGMP^)H"C
I�M�I�edKªZQjgMP^4K�UgUgM"j4w x eQKb^4M`R�IgK4R�I�UTM"\�IgeQEGU�ZQH"jnITMJ\iI�eQK<39?>�@m/1AbO�HJI�HJIzfPZ6K�Ige cQU
�"HJjgEGK�U�\AjgM`F ZQjgMP^4K�UgUgM"j_IgM�ZQjgMP^4K�UgUgM"j4hiH"RdOâE�I�UTFNK4FNM`jnfÑUgEG��KªOQK4^�jgK4H"UgK�U�H"UTI�edK
RPcdFL�6K�j�M"\�ZdjgMP^4K4UnUgM`jnU¥E+RQ^4jnK)H"UnK4U�w x eQK]�"HJCGcQK�U�H"jgK�UnIgM`jgK�O%E+R[HiCGMP^)H"C+C+f�UgE+�4K4O�|�B x
)Â+-+�.'/10324+%5�65�8�+%93.�O�H9I�HJIzfPZ�K"w¤ÀzR½S`K4RdK4j�HJC~h�M`RQK<39?>�@3/BA�E+U�EGRdUnI�HJR IgE�HJIgK4OÁ\AM`j�K4H"^�e
RPcdF%K�jgEG^4H"C;S`jnEGO;w

�u���u�ÄÃu� Å¬Æ7�Â�7�§�

Â RQM"I�edK4j-\AcQRQO�HJF%K�R I�H"C�O�HJI�H�UkI�jncQ^�IgcQjgK�EGR�I�edK�^�ZQC Þ EGR'\Aj�H"UkI�jgcd^�I�cdjgK�EGU,IgeQKÁ0323Ah�
<FE 5"w x eQKP0323AD<FE 5¦EGU�IgeQKW�QH"UgE+^¦^�ZQC Þ Z�HJj�H"C+CGK4CsO�HJI�H§UkI�M`jgH"S`KªIzfPZ6KWH"RQO¾EGU_cQUnK4O
I�eQjnM`cQS`eQM"cdI�^4ZQC Þ IgM[UnI�M"jgK�H"RQOpF�HJRQEGZQcdC�HJIgKsS`jnEGOQOQK�O}OQHJI�H�Ugcd^�e�H"U]I�K�F%Z�K4jgHJI�cdjgK"w

x eQKÇ0323AD<FE 5iO�H9I�HJIzfPZ�Kie�H"U]HVÎQÖ9É���HJIgIgjgE+�QcdI�KJh'^�M`R�I�H"E+RQU�H"Rp|�B x ),+-+�.�/B0324+%5�675L8�+%9§.
I�M_UnIgM`jgK[FLcQC�I�E+ZQCGK�«�K4C+OQU4h�H"RQObe�H"U�HTZ�M`EGR�I�K�j�I�M}H�<39?>º@m/1A w Â CGC�«QK4CGOdUiEGR¦HÈ0323Ah�
<FE 5�FLcQUkI�Uge�HJjgKLI�edK�U�H"FNK�<39?>�@3/BA�oAE~wÈK"w�h;S`jnEGObH"RQOªOdK4^4M"F%Z�M`UgE�I�E+M`R1uaw x eQK�0323AD<FE 5
H"CGUnM�e�H"U[H"R�EGR�I�K�S`K4jLK�CGK�F%K�R IyI�e�HJILUgK4jk�`K�U%HJU�H�^4M`cdR IgK4jy\AM"j�H"^4^�cQFLcQCGHJI�E+RQS�HJRQO
H©�"K4jgH"S`EGRdS[�JH"C+cQK4UDEGRÈ0323AD<FE 5�O�w ¡ EG¢JK�I�eQKÁ<39 >º@m/1A hPI�eQKÇ0323AD<FE 5iEGU]CGMP^)HJCGC+f[UnEG��K4O;h�HJRQO
E+I�U*F%K�F%M"jnf_cQUgH"S`KLE+UsZQjnM`Z6M"jnI�E+M`R�H"C�IgM%I�edKLR cQFL��K4j�M"\�S"jgEGO}Z6M"EGR�I�U*M`RªH�ZQjnM'^�K4U�l
UgM`jiHJRQO�I�edKyI�M"I�H"C�R cQFL��K4j�M"\-«QK4CGOdU4w x edK�0323AD<FE 5LFNMPOQcQCGK�e�H"U*UgKa�`K4jgH"C,FNK�IgeQM'OdU
H"UgUnM'^�E�HJIgK4O���E+Ige�E+I4h,EGRd^4CGcdOQEGRQS}EGRQE�I�EGH"CGE+�)HJIgEGM`R;h��4K4jnMQh�H"^�^4cQFLcdC�HJIgK"h-H)�`K�j�H"S"K"htH"OQO;h
FLcQC+IgEGZQC�f`hJOQE+�PEGOdK"h�UgcdF}h�FNEGRQF%H9X6hJ«QCGC~h"ZQjgE+R I�E+Rd\AM`jnF�HJIgEGM`R�hJ^�CGK)HJR;h`I�K�UnI)h OQcdF%Z;h HJRQO
^4M`Z�f`w x edK4UgK%F%KaI�eQMPOQU�ZQjnM@�PE+OQK�HJCGC,I�edKN\AcQRd^�I�E+M`R�H"C+E+Izf}jgK�¿PcdEGjgK�O�I�MpZ�K4jn\AM"jgF E+F[l
Z6M`jkI�H"R�I�^4M"cQZQCGK�jv\AcQRQ^aI�EGM"RQU�UgcQ^�e�H"U]F%K�jgS`KJh�OQE�HJS`RQM`UnK"h�H"^�^4cQFycQC�HJIgK"h�HJRQO�H)�"K4j�HJS`K

. ð



«�K4C+OQU�EGRpHK0323AD<FE 5"w

�u���u�#É�� ���Â�§·ÊÅ¬Æ7� �?���

ë½eQE+CGKsIgeQKZ0323AD<FE 5�EGU]\AM`j]S`jnEGOQOdK4OpO�HJI�H'hdI�eQK�/1A4G�9 0324Hu5R.�E+U]cQUgK�O}IgM%eQM"CGO_Ug^4H"C�H"j
EGR�I�K�S`K4j�H"RdONjnK)H"C�OQHJI�H�KYXd^�eQH"RQS`K�O���K�Iz�¥K4K4R%^4M`FNZ�M`RQK4R�ItFNM'OQK�CGU�H"RQO[I�eQK]^�M`cQZQC+K4j4w
x eQK%E+R�I�K4S"K4jiO�HJI�HTUgM`FNK�IgEGFNK4UiH"^aI�U�H"U�CGM"S`EG^4H"C�^�M`R�I�jnM`C,�1H"S`Ui\AM`ji^�M`FNFLcQRQE+^)HJIgEGRQS
H"^�IgEGM`RQU�Ugcd^�ebH"U*��jnE+I�E+RQSNH�jgK�UnI�H"jnI�«�CGKJh6^�M`FNZQcdI�E+RQSNOQE�H"S"RQM`UnIgEG^�U4h1M`j�e�H"C+IgEGRQS[KYXdKYl
^4cdIgEGM`R;w x eQKº/1A4G�9?0324HI5�.�EGUtH"C+UgMicQUnK4ONI�M�Z�H"UgU�jnK)H"C�Un^)H"CGH"jgU���K�Iz�¥K4K4R%I�eQK�FNM'OQK�CGU,\AM`j
B]B]{Q|�Un^4E+K4R�I�E�«�^]^)H"C+^4cQCGHJI�E+M`RQU�w x edK�/1A4G�9?0324HI5�.1E+U�I�eQKDU�H"FNK]UgE+�4KvM`R[HJCGCdZdjgMP^4K4UnUgM`jnU
�QcdI�EGUv�"K4jnf_UnF�HJCGC~h'M`RTI�eQK�M`jnOQK4j�M"\ . ï�Ùsw

�u���u��ËI� ÌÍ�7Î

x eQKÏ>º@3J�O�H9I�HJIzfPZ�KyEGR}^4ZQC Þ ^�M`R�I�H"E+RQUsHJCGC�I�eQK�EGR'\AM`jgF%HJI�E+M`R_jgK�¿PcdEGjgK�O�I�M%^)H"jnjnf
M`cdI%F�H"ZdZQEGRQS¨oAEGR�I�K�jgZ�M`C�H9I�EGM"R1uVEGR�I�edKp^�M`cQZQC+K4j�wÑÀzRd\AM`jnF�H9I�EGM"R¨^�M`R�I�H"E+RQK4O¨EGR�I�edK
>º@3JLO�H9I�HJIzfPZ�KyH"jnK�EGRQE�I�E�HJCGEG��K4OTH9I*jncQR�I�E+F%KJhQZ�H"jkI�E�HJCGC+fN\AjgM"F O�HJI�HNjnK4^4K�E+�"K4O���fTI�edK
^4M`cQZdCGK4j�h�H"RQO_Z�HJjnI�EGH"CGC�f[\AjgM`FñO�HJI�H[jnK)H"OT\AjnM`F KYX'IgK4jnR�H"C;«�C+K4U4w x edKZ>�@3JVOQHJI�HJIzfPZ�K
^4M`R�I�HJEGRQU�Iz�DM�<39?>�@m/1A�Z�M`EGR�IgK4jgU�\AM`j*IgeQKyUnM`cQjn^4K�H"RdO�OQK4UkI�E+R�HJI�E+M`R�S"jgEGOdU4h6H"Rb|�B x
½IJR@�.�OT5mÀ�@4+�.�/ Ð'h"H]R�HJF%KJhJHJR�E+R�I�K4jnF%K�OQE�H9I�K�S"jgEGO�hJHJRQO�H"RV|�B xÒÑ 5h@�.�.�@3AD¿m5�. I�M]eQH"RQOQC+K
F�H"ZdZQEGRQSb^�M`F%FycQRQEG^4HJI�E+M`R;w x eQK}^4ZQC Þ >�@§J�F%MPOQcQC+KT^4M`R�I�H"EGRQUNEGRdE+I�EGH"CGE+�4KJh,^4C+K)H"R;h
ZQjgE+R I�E+Rd\AM`jgF%HJIgEGM`R;h;H"RQO�F%H"Z¦F%KaI�eQMPOQU�w x eQK%F�H"ZdZQEGRQSpH"C+S`M`jnE+I�edFÇE+U�OdEGUg^�cQUgUnK4O
\AcQjnIgeQK4j�EGR�{'K4^aI�E+M`R Ð w Ø w x eQK±>�@3JLEGU�H"C+UgMNCGMP^)H"C+C+fNUgE+�4K�O;h6^�M`R�I�H"E+RQEGRdS�ÄncdUnI*K4RQM`cdS`e
UgZ�H"^�K�IgM[eQM`CGOTIgeQK�F�HJIgjgE X��¥K4E+S`e�I�U]\AM`jvI�edK�Z�M`E+R IgU�M`RpH[ZdjgMP^4K4UnUgM`j�w

.©Þ



�u���u��Ó�� Ô=·�,�,���,�u�

x eQKw8L9 A4+�.�@D8�+�EGU>H�¢"K�f�^�M`RQ^4K�ZdI-HJRQOyHJRyEGFNZ�M`jnI�H"R�I�O�HJI�H9Izf'Z�KtEGR�^4ZQC Þ w Â CGC�^�M`F[l
Z6M`RdK4R�I�U*EGRªB]B]{d| Ð e�H)�`KyH"^4^�K4UnUsI�MNI�eQKs8L9?A4+�.�@R8�+]F%MPOQcQC+K"w Â 8L9 A4+�.�@D8�+�^4M"R I�H"EGRdU
H"CGCtM"\]I�edKTEGRd\AM`jnF�H9I�EGM"R¦RdK4K4OdK4O�\AM`jLH�UnEGRQS`C+K�FNM'OdK4C�lm^4M`cdZQCGK�j�KYX'^�e�H"RQS`K_M"\�OQHJI�Hdw
BDM`R�I�j�HJ^�I�U_HJjgK�E+RQE+IgE�H"C+EG��K4O�HJI�F%MPOQK4C�UnI�H"jnIgcQZÁH"RdOÃI�eQK�RÁH"jgK�cQUgK�OÃI�M�\�H"^�EGC+E+I�H9I�K
H"CGCvFNMPOQK4C lz^4M"cQZQCGK�jL^4M"F%FLcdRQEG^4HJI�E+M`R;w x eQK_F%H"EGR§E+R�I�K4jgH"^�IgEGM`R���K�Iz�¥K4K�RÁH¦FNMPOQK4C
H"RQO®IgeQK�^�M`cQZQC+K4jNEGUN^4M`Rd^4K4Z'I�c�H"C+EG��K4OÃHJU%E+RQE+IgE�H"C+EG�4E+RQS�HJRQO®IgeQK4RÃcdUgEGRdSÕ8L9 A4+�.�@D8�+%Oaw
{'K4^aI�EGM"R Ð w Ð OQK4Un^4jnEG��K4U�I�eQK�EGRdE+I�EGH"CGE+�)HJIgEGM`R[UkI�K4Z}H"RQOp^4M"F%FLcdRQEG^4HJI�E+M`R�FNK�I�edM'O;w

x eQK�8�9?A4+�.�@D8�+*^4M"R I�H"EGRdUsI�eQK�^�ZQC Þ OQHJI�HJIzfPZ�K4U�/BA4G�9?0324Hu5R.mhÊ0323AD<FE 5"h�H"RdO<39?>º@m/1A w
x eQK�8�9?A4+�.�@D8�+�HJCGUgM�^�M`R�I�H"E+RQUtH"RT|�B x O�HJI�H9Izf'Z�K�^)H"C+CGK4O�IgeQK Ñ 9?24+%5�.~hP��edEG^�eNe�H"U¥H"CGC
I�eQK�EGR'\AM`jgF%HJI�E+M`RNRQK4K�OQK4OpI�M[OQM[H�Z�H"jgH"CGC+K4C�O�HJI�HLIgj�H"RQUk\AK4j]��K�Iz�¥K4K�R�H�OQEGUkI�jnEG�QcdIgK4O'l
F%K�F%M`jkf�ZQH"j�H"C+CGK�C�FNM'OQK�C�jncQRQRQE+RQS[M`R_M`RQKiUgKaI�M"\>ZQjgMP^4K�UgUgM"jgU*H"RQOTI�eQK�OQE+UnIgjgEG�dcdI�K�O
F%K�F%M`jkf�Z�HJj�H"C+CGK4C�^4M"cQZQCGK�j]jgcQRdRQEGRQS[M`RpH�OQE���K�jgK4R�I�UnK�I�M"\�ZQjgMP^4K�UgUgM"jgU4w � X'^4K4Z'I*\AM`j
I�eQK�UnF�HJCGCÖ/1A4G�9?0324HI5�.~h�I�edK�M"IgeQK4jLF%H@ÄnM`j�O�HJI�HJIzfPZ6K�U�H"jnK�CGMP^)HJCGC+f�UgEG��K4O;h,H"RQO�I�edK4EGj
F%K�F%M`jkf�cQUgH"S`K[EGU�ZQjnM`Z�M`jnIgEGM`R�HJC�I�MTIgeQK%R cQFy�6K�j�MJ\DC+M'^4H"C,S`jnEGOªZ�M`EGR�I�UiIgEGFNK4U�I�edK
RPcdFL�6K�j�M"\��JH"jnE�H"�dCGK4U]E+R��`M`C��`K4OpEGR_^�M`cQZQC+EGRQSQw

x eQKw8L9 A4+�.�@D8�+�E+U;I�eQKtM`RQC�fi^4ZQC Þ �1M"jnI�jgH"R Ý`æ OQK�jgE��`K4OVO�HJI�HJIzfPZ6KtjgK�¿PcdEGjgK�O�IgM*��K�EGR'l
UnI�HJR IgE�HJIgK4O���fyIgeQKv^�M`F%Z�M`RQK�R�I�U4h��dcdI�H"C+CPE+R�I�K4jgH"^�IgEGM`RdU���E+IgeLI�eQK×8L9?A4+�.�@R8�+�OQHJI�HJIzfPZ�K
H"jgK�e�H"RdOQCGK�O�IgeQjgM`cdS`eLH]e�H"RdOd\AcQC M"\'^)H"C+CGU;I�M�I�edK�/BA4+%5�.#G'@D8L5tjgM"cdI�E+RQK4U¥o~{PK4^�IgEGM`R ¼ w ¼ w ¼ uaw

x eQKÁ8L9?A4+�.�@R8�+vHJCGCGM©��U���KaX'E+�QEGC+E+IzfNH"RQOTKYXPI�K4RdUgEG�dEGCGE�IzfNEGR�I�MyIgeQK�\AcdIgcQjgKs\AM"jD^4M"F%FLcdRQE�l
^)HJIgEGM`R%Z�HJIgIgK4jnRQUDM"IgeQK4j�I�eQH"R%IgeQKse cQ�'lzH"RQO'lmUgZ�M`¢"KsF%KaI�eQMPO;çPE+\�IgeQKs^�M`FNFLcQRQE+^)HJIgEGM`R
RQK4K�OQU�I�M���K�^�e�H"RdS`K4O;h�I�edKK8L9?A4+�.�@R8�+y^4H"R§��K�jgK�OQK�«�RdK4O®H"RQO�I�edK�^4M`cdZQCGK�jklzFNMPOQK4C
EGR�I�K�jn\�H"^�K�C+K�\ÅI�cQRd^�e�H"RQS`K�O;w

|}cdC+I�E+ZQCGK°8L9?A4+�.�@R8�+%Ov^)HJRpKYX'EGUnI���K�Iz�¥K4K�R�HLFNM'OdK4C;HJRQOTI�eQKi^�M`cQZQC+K4jvE+RT^4ZQC Þ w-ÀzR

.@ê



B]B]{Q| Ð h�I�edK�CGH"RQO_Ugcdjn\�H"^�KVFNM'OdK4C;E+RQ^4C+cQOQK4U�HJR}K�FL�6K�OQOQK�O�Ugcdjn\�H"^�K�jncQRQM"�bFNMPOQK4C
I�e�HJILjgcQRQU�M"R®H�OdE+�6K4jgK�R�I�S`jgE+O;w x eQKTC�HJRQO§UgcQjk\�H"^4KTFNMPOQK4Cte�H"U[HÈ8�9?A4+�.�@D8�+�I�e�H9I
^4M`FNFLcQRQE+^)HJIgK4U¥C�H"RQO�F%MPOQK4C�O�HJI�HVI�MLH"RQO�\AjgM"FìIgeQK�^�M`cQZQC+K4j]H"Ut�DK�CGC�H"U]H�8�9?A4+�.�@D8�+
\AM`j-^4M`FNFLcQRdEG^)H9I�EGRdS�jgcQRdM"�TO�HJI�HiM`R�I�eQK�jgcdRQM"�_S`jnEGOLI�MiIgeQK�^4M`cQZdCGK4j�H9ItH�OdE+�6K4jgK�R�I
^4M`cQZdCGEGRdSL\AjgK4¿ cQK�RQ^�f"w

Ø�0 	�
����Ù¯��5DÚ�8�:�ÏÛ�3>:ÝÜ��'�18179?A5DÚ7Þß�

x eQE+U*UnK4^aI�EGM"R�ZQjgM©�PEGOdK4UsFNM`jnKVOQKaI�H"E+C>H"�6M"cdIsUnM`FNKVM"\�I�eQKVEGFNZ6M`jkI�H"R�I�FNK�IgeQM'OdU
H"RQO®H"CGS`M"jgE+IgeQFNUycQUnK4O¨EGR�^4ZQC Þ w�ÀzRÑB]B]{Q|Wh�EGFNZ�M`jnI�H"R�I�ZQe�fPUgEG^4H"C]^4M"F%ZQc'I�HJIgEGM`RQU
H"jgK¦Z6K�jn\AM`jnF%K�OâE+RâIgeQKW^�M`cQZQC+K4j�É�ÖQË©ÎûH"RdOûe�H)�`K�H"RûE+F%ZQH"^�IpM`R½I�eQKW^4M`cdZQCGK�j4�ÈU
EGR�I�K�S`j�HJIgEGM`RiIgEGFNK"w x eQEGU�UnK4^�IgEGM`RVH"C+UgM�OQK4Un^4jnEG��K4U�I�eQK�UgKD^4H"CG^�cQC�H9I�EGM"RQU�H"RQO�I�edK¥jnK)H"UnM`R
\AM`j]EGRQ^�CGcQOdEGRQSLIgeQK4F E+RTI�eQK�^4M"cQZQCGK�j4w

à Ü���Ü á�����âªó¥�9ôs���'Ú~Û"Ú�ö~�9õ

{'M"F%KL^�M`FNZQcdI�H9I�EGM"RQU�M"\¥ZQe�fPUgEG^4H"C-¿ c�H"R�I�E�I�E+K4U�H"jnK�Z6K�jn\AM`jnF%K�O¦E+RªI�eQK�^�M`cQZQC+K4j4w
Ù¥fT^4M"R �"K4R�I�E+M`R;h���c'X'K�U���K�Iz�¥K4K�R�Iz�¥MNFNMPOQK4C+Uv��E+I�eTOdE+�6K4jgK�R�I*jnK4UnM`CGcdIgEGM`RdU]H"jgKi^4H"C�l
^4cQCGHJI�K�OÑM`R�I�eQKpS`jnEGO§��E+Ige®I�edK}eQE+S`eQK�jNjnK4UnM`CGcdIgEGM`R�wÃBDM`RdUgEGOdK4j[I�eQK_��c'X¨M"\seQK)H9I
�6KaIz�DK�K4R�IgeQK�M'^�K)H"R}H"RQO}HJI�FNM`UnZQeQK4jnK"w�Àm\>I�eQKVHJI�FNM`UnZQeQK4jnKiF%MPOQK�C��DK�jgK�I�M[^)H"C+^4c'l
C�HJIgKVI�edKV��c'X'K�U4h�E+I*�DM"cQCGO�RdK4K4Oª��M"Ige�I�M�E+R�I�K4jnZ6M"C�HJIgKVE�I�UsOQHJI�H%IgM�I�edKLM'^�K)H"R�S`jgE+O
H"RQOTI�M�jnK4^4K�E+�"K�MP^4K4H"R_O�HJI�Hdw,ÀzRTI�eQK�B]B]{d| Ð E+RQUnI�H"R�I�EGHJI�E+M`R�M"\�H�^4M"cQZQCGK�OT^4C+EGF%HJI�K
F%MPOQK4C�h;I�eQK[MP^4K4H"RW^�M`FNFLcQRQE+^)HJIgK4U���E+IgeªI�eQK[^4M"cQZQCGK�j�M`RQC+f�M`RQ^�KNZ�K4j�O�H)f"h>��eQE+^�e
EGU�RQM"I�\AjgK�¿PcdK4R�I�K�RQM`cQS`e}\AM`j]I�eQK�Ug^�EGK4R�IgE+«�^�jgK�¿PcdEGjgK�F%K�R�I�UsMJ\�I�edKVeQK4HJI���c'X}^)H"C+^4c'l
C�HJIgEGM`R;w x e cQU�h�IgeQK�^4M`cQZdCGK4j�^4H"CG^�cQC�HJIgK4UvIgeQK��Qc'X'K4UsMJ\�eQK4HJIsH"U]�DK�CGC�H"U�F%M"F%K�R IgcQF
H"RQO§\AjgK�Uge��vH9I�K4j[��K�Iz�¥K4K�R®I�edK_HJI�FNM`UgZdeQK4jnK_H"RQO�M'^�K)H"R�h¥HJRQO�^4ZQC Þ EGRQ^�CGcQOQK�Uy��c'X
^)H"C+^4cQCGHJI�E+M`RbF%KaI�eQMPOQU4w x eQK%��cPX¦jgM`cdIgEGRQK�U�I�H"¢"K´0323AD<FE 5�OVHJULH"jnS`cQFNK4R�I�U�h�H"RdO;h�E+R

.©à



B]B]{Q| Ð hPM'^�K)H"RPlzjgK�UgM`C+cdI�E+M`R[�QcQRQOdCGK4UtH"jnK�cQUgK�O;w x eQK���c'X[jnM`cdI�E+RQK4UtH"jnK�Z�H"jnI�MJ\�I�edK
UgM"\ÅIz�DH"jgK%ZQjgM©�PEGOdK4O�\AM`jiIgeQK�^�M`cQZQC+K4j�É1ÖQË)Î¦��jgE�I�K4j�H"RdO§H"jgKNCGMP^)H9I�K4O¦EGR¦C�H)f"K4j�ÀiM"\
I�eQKVB]B]{Q|òH"jg^�eQE�I�K�^�I�cdjgK"w

x eQK]��cPX�^4M"F%ZQc'I�HJIgEGM`RQU�EGR�I�eQK]^�M`cQZQC+K4j�H"jnK]^)H"jnjgE+K4O�M`cdI�M"R%HiS`jnEGO�Z�M`EGR�I-�QH"UgE+U
��E+I�edM`cdI�H"R�f_jgK�¿ cQEGjnK4FNK4R�I�U]\AM`j]RQK�EGS`e ��M`j]^4M"F%FLcdRQEG^4HJI�E+M`R�M`j�S`C+M`��H"C6UgcQFNU4w x eQE+U
M`Z6K�j�HJIgEGM`RªE+U�H�I�jgE��PE�H"C+C+f_Z�H"jgH"CGC+K4C>^4M`FNZQcdI�HJI�E+M`Rª�QcdI�E+UiM`RQK�M"\tI�edK�F�H"E+RªUgM`cdjg^4K�U
M"\��QM�HJI�E+RQSJlmZ6M`E+R�IvM`Z�K4jgHJI�E+M`RQU]EGRTIgeQK�^4M`cQZdCGK4j]M"cdI�UnEGOQK�M"\>I�eQK�F%H"ZQZQE+RQS�jgM"cdI�E+RQK4U�w

à ÜGþPÜ úW����ã"öÅõ�ã

|}K�jgS`E+RQS�E+U�I�eQKDjgK4CGHJI�E��`K�C+f�UnIgj�H"E+S`e�Ig\AM`jk�vH"jnOyI�HJUg¢yMJ\1^4M`FL�dEGRQE+RQS�OQE���K�jgK4R�I,«QK4CGOdU
EGR�I�M�M"RQKD«�K�CGO;w��1M"j�KYXQHJF%ZQC+K"h"IgeQKDUncQjn\�HJ^4K]cQRQOdK4j-H"RLHJI�FNM`UgZdeQK4jnKvS`jgE+Oy^�K4CGC'F�H)f���K
Z�H"jnIvC�H"RQO�hdZ�H"jkI]MP^4K)HJR;h�H"RQO_Z�HJjnI]UnK)H�EG^�K"w,ÀzRTI�edEGUv^4H"UgKJhQ\AM`jgFNEGRQS�I�eQKsRQK�I�UncQjn\�H"^�K
eQK)HJI���c'XªEGR�I�M_I�eQKNHJIgF%M"UgZQeQK�jgK[��EGC+C�jgK�¿ cQEGjnK%FNK4jnS`EGRQSTUncQjn\�HJ^4KNeQK)HJI���cPXb�"HJCGcQK�U
\AjgM`FûIgeQjgK�K�UgM`cQjn^4K�U4��HJI�FNM`UgZdeQK4jnKalzCGH"RQOi��c'X'K�U�\AjgM"FâI�edKtCGH"RQO�FNM'OQK�C~h@HJIgF%M"UgZQeQK�jgKYl
EG^4K��Qc'X'K4U]\AjgM`FñI�eQKiUnK)H[EG^�K�F%MPOQK�C~hQHJRQOpHJI�FNM`UgZdeQK4jnKalzMP^4K4H"R���c'X'K�U*^4H"CG^�cQC�HJIgK4OTE+R
I�eQKL^�M`cQZQC+K4j�w x eQE+U�F%K�jgS`E+RQSNZQjgMP^4K�UgUijgK�UgcQC�I�U�E+R�H�^�M`FL�QE+R�HJIgEGM`RpM"\�FLcQC�I�E+ZQC+f_HJRQO
H"OQOpM`Z6K�j�HJIgEGM`RdU�H"^4jnM`UgU�S`jnEGOQZ�M`EGR�IgU4h

ä¯åçæ � ä �Âè æ : ä : è æyé_äéhê o . u

��eQK4jnK ä E+UtIgeQKsFNK4jnS`K4O%«�K4C+O;h æ � h æ : hdH"RQO æyé H"jgK��DK�EGS`e�I�UioAIzfPZQEG^4H"CGC�f æ �Fè æ : è
æyéÖå . uah9H"RQO ä � h ä : hJHJRQO äé H"jgK-UnM`cQjg^�Kt«QK4CGOdU4w�|}K4jnS`EGRQS�E+Ri^4ZQC Þ E+U�H"C+UgM�RQK4^�K4UnU�H"jkf
\AM`j�«�K4C+OQU�UgK4R�I>I�M�I�eQK�MP^4K4H"RVFNMPOQK4C`��eQK�jgKtUgK4H�E+^4KtH"RQOVHJI�FNM`UnZQeQK4jnK�^4M`cQZdCGEGRdS�«QK4CGOdU
RQK4K�O_IgML��Ks^4M"FL�QEGRdK4O;wtÆ�RQ^�KsI�eQK*«�K4C+OQUvH"jnK�F%H"ZQZ�K4O�M`R�IgMyI�eQK�H"ZQZQjnM`ZQjgEGHJI�K�S`jnEGO;h
I�eQE+U�M`Z6K�j�HJIgEGM`RijnK4¿ cQE+jgK4U�RQM�^�M`F%FycQRQEG^4HJI�E+M`Rs��K�Iz�¥K4K�RLZQjnM'^�K4UgUnM`jgU�w x eQE+U�M`Z�K4j�H9I�EGM"R

.©Ý



�vH"U�Z�HJj�H"C+CGK4C+EG��K4O�E+RT^4ZQC�ðV�PE�H�Æ�Z�K4R1|�r®OQEGjnK4^�IgE+�"K4U4h1HJRQOTE+I]E+UvZ�H"jgH"CGC+K4C+EG�4K�O�E+RT^4ZQC Þ
� f_FNK4FNM`jkf�OQK�^4M`FNZ�M`UgE�I�EGM"R;w

x eQK�FNK4jnS`K�UgcQ�QjnM`cdIgEGRQK�EGU�Z�HJjnI�M"\�I�eQK�^4ZdC Þ É�Ö�Ë)ÎpM`RdC+f`w�ÀzRQE�I�EGH"CGC�f`h I�eQE+U]ZQjgMP^4KYl
OQcQjgKN�vHJUV^�M'OQK�O���f¦cQUgE+RQS�^4H"CGC+U�I�M_I�eQKNFLcQC�I�E+ZQC+f"h�H"OQO;h�H"RQO�HJ^4^4cdFLcQC�H9I�K[F%KaI�e'l
M'OQUv\AjnM`F¤I�eQKÇ0323AD<FE 5�FNM'OQcdCGK"h'jgK�UgcQC�I�EGRdSLEGR�UnK4¿ cQK�R IgE�H"C�M`Z6K�j�HJIgEGM`RdUvM`RTEGRdOQE+�PEGOdc�H"C
I�K4jnF%U�H"U�jnK4ZQjnK4UgK�R�I�K4O�� f�I�eQKi\AM`C+CGM©��EGRQSyZQUgK�cQOQMP^4MPOQK"�

ë�ìuíFî_ïÍð ¦¼¡

ë�ìuíFî_ïÍðñë�ìuíFî_ïÝòÝóuìuíFî_ï ²R£ ì�í?î_ï
ë�ìuíFî_ïÍðñë�ìuíFî_ïÝòÝó?ôÊíFî_ï ²R£ ôXí?î_ï
ë�ìuíFî_ïÍðñë�ìuíFî_ïÝòÝó õXíFî_ï ²R£ õöí?î_ï
ëFôÊíFî_ïÍð ¦¼¡

ëFôÊíFî_ïÍðñëFôÊíFî_ïÝòÝóuìuíFî_ï ²R£§÷ í?î_ï
ëFôÊíFî_ïÍðñëFôÊíFî_ïÝòÝó?ôÊíFî_ï ²R£ ø í?î_ï
ëFôÊíFî_ïÍðñëFôÊíFî_ïÝòÝó õXíFî_ï ²R£ ù í?î_ï

! Rd\AM`jkI�cQRQHJI�K�C+f`hJI�eQE+U,ZQUgK�cQOQMP^4MPOQK]Z�K4jn\AM"jgFNU�Z�M'M`jnC+f���K4^4H"cQUgK]MJ\6Z�MPM`j�^4H"^�eQK]cQUgH"S`KJw

� HJ^�e¾UkI�HJIgK4FNK4R�I�E+U�KYXdK�^4cdIgK4O½\AM`j�HJCGC�S`jgE+OÃZ�M`EGR�I�U%�6Ka\AM`jgK}F%M©�PEGRdSWI�MWI�eQK�RdKaXPI
UnI�H9I�K4FNK4R�I4w Â UiH�jnK4UncQC+I4h�^)HJ^�eQK�jgK�cQUgK�M"\ æ . h æ ¼ h�H"RQO æ Ð EGU*Z�H"jnIgEG^�cQC�H"jnC+fTZ�MPM`j4w
ÀzR�H"OQOdE+I�E+M`R;h | . H"RdOT| ¼ H"jgK�C+M�H"OQK�O[IgeQjgK�K�IgEGFNK4U�H"RdO�U�H)�"K4O�\AM`cdj,I�EGFNK4U-\AM`j-K4H"^�e
I�eQjnK4Kal~�vH)fTFNK4jnS`K"w-ÀzRTIgeQKiK4RQO�h�F%K�jgS`K�UvOQM`RQK�IgeQEGUv�DH)f��¥K4jnKVH���M"IgIgCGK�RQK4^�¢%EGR�I�edK
^4ZQC Þ ^4M"cQZQCGK�jDHJRQO�e�H"O%I�My��K�e�H"RQO'lm^4MPOQK4O�EGR%IgeQKsFNK4jnS`K�UgcQ�QjnM`cdIgEGRQK*EGRN^4ZQC Þ É�ÖQË©Î
H"U]\AM`CGC+M@��U��

 F�ÑÎ ðCì�ú Î Ê��'Ë)Î ���

ë�ìuí Î ïÍðûóuìuí Î ï ²R£ ìuí Î ïRòmó?ôXí Î ï ²R£ ôÊí Î ïRò3ó õöí Î ï ²�£ õöí Î ï

¼"æ



ëFôÊí Î ïÍðûóuìuí Î ï ²R£§÷ í Î ïRòmó?ôXí Î ï ²R£?ø í Î ïRò3ó õöí Î ï ²�£ ù í Î ï
�JÎ  � F�

x eQEGU�^�M'OQE+RQSªUnIzfPC+KpE+ULFLcQ^�e¨CGK�UgU�S`K�RQK4jgH"Cv�Qc'I[jgK4UncQC+IgU[EGR§Z�K4jn\AM"jgF%H"RQ^4K�S�H"EGRdU�M"\
\�H"^�IgM`jgU�M"\ ¼ I�M Ø M©�"K4j]I�eQK�FNM`jgKiS"K4RQK�j�H"C�FNK�IgeQM'O�w

à Ü à Ü ó¥�9ô�ô��'õ�ö~�gÛ"Ú�ö~�9õ

ÀzRªZQjnK��PEGM"cQU��`K�jgUgE+M`RQUiM"\¥B]B]{d|Wh�jgMPM"Inl~I�MJlmjgMPM"I�^4M`FNFLcQRdEG^)H9I�EGM"R}��K�Iz�¥K4K�RWI�edK
^4M`cQZdCGK4j}H"RQOâOQEGUkI�jnEG�QcdIgK4O'lmF%K�F%M"jnfÃ^�M`FNZ6M`RdK4R�I�U_�vHJU�cQUnK4OûIgMÑKaX'^�e�HJRQS`K�OQHJI�Hdw

x eQEGUvFNK�IgeQMPO�jgK�¿PcdEGjgK�O_HyS�HJIgeQK4jtI�M�jnM'M"I¥��K�\AM`jnKiHyUgK�RQOpH"RQOTHLUn^)HJInI�K�jD\AjgM`FìjnM'M"I
HJ\ÅI�K�j�HLjgK4^�K4E��`Ki\AM`jvI�edK�|�r-ÀDZ�H"jgH"CGC+K4C�F%MPOQK�CGU4w�ÀzR_IgeQEGUD^)H"UnK"hQI�edK�^�M`FNFLcQRQE+^)HJIgEGM`R
^4M`UkIt�DH"U¥HJI���K4UnIt^�M`RQUnI�H"R�I¥��E�I�eNH"RNEGRQ^�jgK4H"UgK�EGR[ZQjnM'^�K4UnUgM`j�^4M"cQR�I�UtEGR[OQEGUkI�jnEG�QcdIgK4O'l
F%K�F%M`jkfL^�M`F%Z�M`RQK�R�I�U4w x edEGU-FNK�I�edM'O%H"CGUnMiOQEGONRQM"I�Un^)H"C+K]�DK�CGCQI�M�C�HJjgS`K�j,ZQjgMP^4K�UgUnM`j
^4M`cQR�IgU*M`j]edEGS`eQK�j]jgK�UgM`C+cdI�E+M`RQU4w

BDZQC Þ cQUnK4U�|�B x � U_Óg|_Xdã ^4M`FNFLcQRdEG^)H9I�EGM"RQÔ�Ug^�eQK�F%KTo~á`H"^�M`�®�aÚ�Û"��ÜGh ¼"æ`æ ð"uvIgM
F%M©�`K�O�H9I�H��6KaIz�DK�K4R�IgeQK�^4M`cdZQCGK�j*HJRQOTI�eQK�^4M"F%Z�M`RQK�R I�FNM'OdK4CGUDEGRTI�eQK�jnM`cdI�E+RQK4U
�§�@Î��PÌ'ÖF�D� Ë)Î��?��Ì§�'Ö?�(� ©§�JÎ  TH"RQO ªF�?�D«Wo~{PK4^�IgEGM`R ¼ w ¼ w ¼ uaw¥|�B x OQK4jnE+�`K�UsH�UnK�I*M"\
Z6M`E+R�InlmIgMJlzZ�M`E+R IL^4M`FNFLcQRQE+^)HJIgEGM`RdU��6KaIz�DK�K4RÃI�edK�| H"RQOÃã�ZQjnM'^�K4UgUnM`jgUNI�e�H9I%^�M`C�l
CGK4^aI�E��`K4C�fÑIgj�H"RQUk\AK4jpH"C+CsI�eQKªI�H"jgS`KaI�K�OâO�H9I�H�\AjgM`F I�eQKbFNK4FNM`jnfÑUgZ�HJ^4K¦M"\VIgeQKW|
ZQjgMP^4K�UgUgM"jgUiI�M�IgeQK�FNK4FNM`jnfpUgZQH"^4K�M"\-IgeQK[ã ZQjnM'^�K4UnUgM`jnU4wyÆiRdKLM"\�I�eQKyEGFNZ6M`jkI�H"R�I
H"UgZ�K4^aI�U�M"\iIgeQEGUNUg^�edK4FNK�EGUNI�M�UnK4RQO½HJU%\AK���FNK4UnU�H"S"K4UTH"U%Z6M"UgUgE+�QCGKpEGR®M`jgOdK4j%IgM
CGM©�DK�j]C�HJIgK4RQ^afT^4M"UnI�U�w ! UgcQH"CGC�f`h'IgK4R_I�M�Iz�¥K4R�IzfT«�K4C+OQU�H"jnK�KYX'^�e�H"RQS`K�O}��K�Iz�¥K4K�R�I�edK
^4M`cQZdCGK4j�H"RdO�H_^4M`FNZ6M"RQK4R�IVHJIVH"R�fbZ6M"EGR�I�OQcQjnEGRQSpEGR�I�K�S`j�H9I�EGM"R;h�UgM_I�eQK[«�K�CGOQU�H"jnK
Z�H"^�¢"K�O¦IgM`S`KaI�eQK�jsI�MTFNEGRQE+F%E+�4K�IgeQK�R cQFL��K4j�M"\�FNK4UnU�H"S"K4U�H"RQOªF%H9X'EGFNEG��KVZ�K4jk\AM`jkl
F�H"Rd^4K"w�BDZQC Þ cdUgK4U�IgeQKT�QCGMP^�¢ EGRQS��"K4jnUgEGM"RQU[M"\�I�eQKp|�B x jgM`c'I�EGRdK4U���K4^)HJcQUgKTI�edK

¼'.



CGMP^)HJIgEGM`RpM"\-I�edKLO�HJI�H%I�jgH"RQUn\AK�js^4H"CGC+U*E+R�I�eQKVF%MPOQK�CGU*H"RQO�I�edKLUg^�EGK4Rd^4Kalm��H"UnK4OªO�HJI�H
OQK4Z�K4RQOdK4RQ^�EGK4Us�6KaIz�DK�K4R�FNM'OdK4CGU]jnK4¿ cQE+jgK�I�eQK�F I�MN^4M`FNZQCGKaI�K���K�\AM`jnKV^�M`F%ZdcdI�HJIgEGM`R
^)H"R[ZQjnM'^�K4K4O�w�ã*M`R �QC+M'^�¢ EGRdS��`K4jnUgE+M`RQUtH"jgK�H)�JH"E+C�H"�QC+KDHJRQO[^4M`cQC+O[�6K]cQUnK4O[I�MiM©�`K�jgCGH©f
^4M`FNFLcQRQE+^)HJIgEGM`R%��E+I�ep^4M"F%ZQc'I�HJIgEGM`RTE+R_H[\AcdIgcQjgKi�"K4jgUnEGM`RpM"\,B]B]{Q|Ww

Â RVE+F%Z�M`jnI�H"R�I�FNK�I�edM'O�EGR�^4ZdC Þ EGU�I�eQKtEGRdE+I�EGH"CGE+�)HJIgEGM`R�M"\d^4M`FNFLcQRdEG^)H9I�EGM"RiUg^�eQK�O'l
cQCGK�U;\AM`j�I�edKt|_Xdã§Igj�H"RdUn\AK4j�Z�K4jk\AM`jgFNK4Oi��f�IgeQK-^)HJCGCJIgMÁ�@Ê�� Ë©Î��?�`Ì§�dÖ?�(� �3�9Î��PÌ'Ö?�R�C¨)Î6Ë4�6w
ÙDK4^4H"cQUgKVK)H"^�e�^4M`FNZ6M"RQK4R�I*EGR�B]B]{Q| F%H©f��6K�jgcQRdRQEGRQSNM`R}OQE+�6K4jnK4R�IsUnK�IgUsM"\�ZQjgMJl
^4K4UnUgM`jnUs��E+Ige�K4H"^�eªEGR��`MP^)H9I�EGM"R;h�I�eQK�Ug^�eQK�OQcQC+K4U4h�UnI�M"jgK4O�EGR�HJRª|�B xüÑ 9 24+%5�.mh�RQK�K4O
I�ML��Ks^�M`F%ZdcdI�K�O�\AM`jtK)H"^�epB]B]{Q|£jncQR;w�q�M@�¥K��"K4j�hQUgE+RQ^4KsIgeQKsS"jgEGOdUDH"RdO�OQK4^�M`FNZ6MJl
UgE+IgEGM`RdU]EGR�B]B]{Q| H"jnKi«dX'K4O�\AM`j]K4H"^�e[ÄnM"�}UncQ�QFNEGUgUnEGM`R�hdI�eQK�Ug^�edK4OQcQC+K4U*RQK4K�O}I�MN��K
^4M`FNZQcdIgK4OpM`RQC+f�M`RQ^�KVH9I*E+RQE+IgE�H"C+EG�4HJI�E+M`R;w

Â Z�H"jkI�EG^�cQC�HJjtUnK4¿ cQK�RQ^4K�M"\�^4H"CGC+U�EGUtjgK4¿ cQE+jgK�O�I�MyE+RQE+IgE�H"C+EG��KvF%MPOQK�C�lz^�M`cQZQC+K4j-^�M`F[l
FLcQRQE+^)HJIgEGM`R;h�H"ULE+CGCGcdUnI�jgHJI�K�OWE+R§��E+S`cQjgK Ø w�ÀzR�IgeQK�^�cQjgjnK4R�I��`K�jgUgE+M`R§M"\*B]B]{Q|¦h-H
cQRQEG¿ cQKN8�9?A4+�.�@D8�+yKaX'EGUkI�UL\AM`j�Ka�`K4jkf�^4M`FNFLcQRdEG^)H9I�EGM"R�Z�H"E+j4htH"RQO§IgeQK4jnKTEGU[HªOQK4UnEGSJl
R�HJI�K�O�UgK�RQOQK�jiH"RQO�jnK4^�K4E+�"K4jiHJU��¥K4C+C�H"UsH%OQK�UgE+S`R�HJIgK4O�^�M`F%Z�M`RQK�R�IsI�eQHJIsC+K)H"OdU*I�edK
OQK�«�RdE+I�E+M`R�MJ\-I�eQKVS`jgE+O�HJI*EGRQE�I�EGH"CGE+�)HJIgEGM`R;wtÀzR�^�ZQC Þ hC8L9 A4+�.�@D8�+%O�HJjgKyUnK�IicdZ�\AM`j��6M"Ige
UgK4RdOQEGRQS�IgM�M"IgeQK4jy^4M`FNZ6M"RQK4R�I�UyH"RQO�jnK4^�K4E+�PE+RQS�\AjgM"FòMJI�eQK�jy^4M"F%Z�M`RQK�R IgU4w�ÀzR�H"CGC
B]B]{Q| Ð 8L9 A4+�.�@D8�+%Oah6I�edKyZQe�fPUgE+^)H"C>F%MPOQK�C>E+U�IgeQKªÓkCGK)HJOQÔ�HJRQO�E+Rd\AM`jgFNU]I�eQKV^4M`cdZQCGK�j
M"\;E�I�U�S`jgE+O�HJRQO%OdK4^4M"F%Z�M`UgE�I�E+M`R[OQcQjgE+RQS�I�eQK�EGRdE+I�EGH"CGE+�)HJIgEGM`R�ZQe�HJUgKsMJ\;jgcdR IgEGFNK"w x eQK
^4M`cQZdCGK4j�I�eQK�RNcdUgK4U,IgeQEGU�EGRd\AM`jnF�H9I�EGM"R�IgMi^4M`RQUkI�jncQ^�I�E�I�U,M©��R�OQK�^4M`FNZ6M"UgE+IgEGM`RyM"\�I�e�H9I
F%MPOQK4C�� U-S"jgEGO%H"RQON�QcQE+CGONH�^4M`FNFLcQRQE+^)HJIgEGM`R�Un^�eQK4OdcQCGKJhPIgeQK�|�B xýÑ 9?24+%5R.mh �6KaIz�DK�K4R
I�eQK�^4M`cdZQCGK�j�H"RQO[I�eQK�F%MPOQK�C~wöþ�9?A4+�.�@R8�+,E+RQE+IgE�H"C+EG�)H9I�EGM"RVjnK4¿ cQEGjnK4U���M"I�eNM`RQKYlm�DH©fNHJRQO
Iz�DMJl~�vH)f�^4M"F%FLcdRQEG^4HJI�E+M`Ri�6KaIz�DK�K4RL^�M`FNZ6M`RdK4R�I�U�H"RQO�eQK4Rd^4KDFycQUnI>��K¥^�M'M`jnOQEGRQHJI�K�O
^)H"jnK�\AcQC+C+f�E+R%I�edK*Ukf'UkI�K�FñIgMLH)�`M`E+O%OdK)H"OQC+M'^�¢ U�wtBDZQC Þ o�H"RQO�|�B x utO'f'RQH"F%E+^)H"C+C+fLH"C�l
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CGMP^)HJIgK[H"CGC�O�HJI�H9Izf'Z�K4U�RQK�K4OQK�OW\AM`ji^�M`F%FycQRQEG^4HJI�E+M`RªHJI�jncQR�I�E+F%KJh;��eQEG^�e¦S`E+�"K4UiI�edK
RQK�� ^4M`cdZQCGK�jyUgE+S`RQE�«�^)H"R�IV��KaX'EG�dEGCGE�IzfªI�Mªe�HJRQOQCGK%RQK�� S`jnEGOQUVM`jyZQjnM'^�K4UnUgM`j�^�M`cQR�I�U�w
x eQK°8�9?A4+�.�@D8�+�EGRQE�I�EGH"CGE+�)HJIgEGM`R;h@E+RQ^4C+cQOQEGRdSsI�eQK Ñ 9 24+%5�.�EGRQE�I�EGH"CGE+�)HJIgEGM`R;h©E+U�HiUgF%H"CGCd\AjgH"^al
I�EGM"R�M"\1I�eQK]M©�`K�j�H"C+CQEGRdE+I�EGH"CGE+�)HJIgEGM`R�IgEGFNKvEGR�B]B]{Q|Wh���eQEG^�e�h�EGRLI�cdjgR;h�E+U-HiUgF%H"CGCPZ�H"jkI
M"\�I�eQKLIgM"I�H"C�jgcQR�IgEGFNKV\AM`jiH�IzfPZQE+^)H"C-B]B]{Q|íEGR�I�K�S`j�HJIgEGM`R�w�é�K�I�HJEGCGU*M`R�I�edK Ñ 9?24+%5R.
EGRQE�I�E�HJCGEG�4HJI�E+M`R�I�E+F%Ki^4H"R_�6Ki\AM`cQRdO}E+R�á`HJ^4M`�;h ¡ HJjgUgM"R;h1H"RQO�Æ�RQS}o ¼"æ`æ ð`uaw

à ÜB��Ü úbÛa����öÅõ�ã

|�HJZQZQEGRdS½o�M`j%EGR�I�K�jgZ�M`C�H9I�EGM"R1uLEGR½B]B]{Q| E+U%I�edK�M`Z�K4j�H9I�EGM"RÃM"\iI�jgH"RQUk\AM`jgFNEGRQS
O�HJI�H�\AjgM"F M`RQK�S`jnEGOTI�MNH"RdM"I�eQK�j4w�ÀzR�B]B]{Q|Wh1EGR�I�K�jgZ�M`C�H9I�EGM"R�EGU]E+F%ZQC+K4FNK4R�I�K�O_H"U�H
F�HJIgjgE XPl~�`K�^�I�M"j*FLcdC+I�E+ZQC+f%��eQK4jnKVIgeQKyE+RQZQcdIsH"RQO}M`cdI�ZdcdIs�"K4^�IgM`jgU�h;H"C+UgMNjgKa\AK4jgjnK4O�IgM
H"U�ÓnUnM`cQjg^�K4Ô�H"RdO¦ÓnOQK4UkI�E+R�HJI�E+M`RQÔ��`K4^aI�M`jnU4h H"jnKDI�edKvUgE+�4KvM"\�IgeQKDIz�¥MiS`CGM"��H"C S`jgE+OQU,HJRQO
I�eQK�F%H"ZQZdEGRQSy�¥K4E+S`e�I�Uv^�M`RQUkI�E+IgcdI�K*I�eQK�UnZ�H"jnUgKiF%HJI�jnE�X6w-��M`jDF%H"ZQZdEGRQSyHJI�FNM`UgZdeQK4jnK
O�HJI�HLIgMNIgeQK�M'^�K)H"R_S`jnEGO;hdIgeQK�K4¿ c�HJIgEGM`R_E+U
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x eQKyF%HJI�jnE�X Ü ^4M"R I�H"EGRdUsH"C+C�M"\�IgeQKVHJI�FNM`UgZdeQK4jnKVS`jnEGOpZ6M"EGR�I�U�EGR}H ¼ é eQM`jnEG��M`R�I�H"C
ZQC�H"RdK]cQRQjgM"CGCGK�OLEGR�IgM�H�UgEGRdS`CGKD�"K4^aI�M`j�h ��edEGCGK¥I�eQK]F%HJI�jnE�X10 ^4M`R�I�H"EGRQU�HJCGC I�eQK]Z�M`EGR�IgU
EGRbH ¼ é¤eQM`jnEG��M`R�I�H"C>UgC+EG^4KyM"\�I�eQK�MP^4K4H"RªS`jgE+O;w���M`jiH x Ø ¼ HJIgF%M"UgZQeQK�jgK[H"RdO¾Ó�X . Ô
M'^�K)H"RTS`jnEGO;hPI�eQKsF�HJIgjgE X12 �DM"cQCGO�^�M`R�I�H"E+R¦o Þ Ø"3 .@¼"à u å àd.©Ý�¼ jnM©��U�H"RQO¦o Ð`¼"æ 3
Ð`à Ø u å .@¼`¼"à`æ"æ ^�M`CGcdF%RQU�w���M`jkI�cQRQHJI�K�C+f`h�FNM`UnI�M"\¥I�eQK[K�CGK4FNK4R�IgUVM"\42 H"jgKN�4K�jgMQh
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F�H"¢ E+RQSTI�eQE+U�Hªùz�dÛ(��ù©�[ôNÛ"Ú'�YöÄâm�#5"���aÚ��R��ô��P��Ú�ö³����÷9w x eQKN>º@3J�O�H9I�HJIzfPZ�KNedM`CGOQU�M`RdC+f
I�eQK�RQM`RQ��K4jnMyK4C+K4FNK4R�I�UtM"\62 EGR%H"R�|�B x ½IJR@�.�OT5mÀ�@4+�.�/ Ð�O�HJI�HJIzfPZ6KJw x eQK*F�H"ZdZQEGRQS
F%KaI�eQMPOª\AM`jÇ0323AD<FE 5�OicQUgK�UL|�B x F%KaI�eQMPOQUiI�M_Z�K4jk\AM`jgF×I�eQK[F%H"ZQZQE+RQS�\AM`jiH"C+C�I�edK
«�K4C+OQU�EGRpHN0323AD<FE 5�HJI�M`RQ^�K"wD|�H"ZQZQE+RQS[FLcQC�I�EGZdCGK*«QK4CGOdU�E+R_Z�H"j�HJCGCGK�C�E+U�HNUnEGS`RQE�«�^)HJR I
Z6K�jn\AM`jnF�H"Rd^4Ki��K4RQKa«QI)w

x eQE+U�F%H"ZQZdEGRQSsH"CGS`M"jgE+IgeQFûUncQZQZ�M`jnIgU-H"C+C�CGEGRdK)H"j�EGR�IgK4jgZ�M`CGHJI�E+M`R�Ug^�eQK�F%K�U-�6K�^)H"cQUnK
2 ^)H"Rª^�M`R�I�H"E+RbH"R�f�HJjg�QE�I�j�HJjnf_�JH"CGcQK�U4w�ÀzRWB]B]{Q|Wh;��M"Igeª�QEGC+EGRQK4H"j*E+R�I�K4jnZ6M"C�HJIgEGM`R
H"RQO�«�jnUnIklzM`jnOQK4j�^4M`RdUgK4jk�JHJI�E��`KTo�á"M`RQK�U4h .)Ý`Ý`Ý uvF%H"ZQZQE+RQS%E+U�OQM`RQKJh;H"RQOp�DK�EGS`e�IgU�H"jnK
S`K4RQK�j�HJIgK4O�MJ��lmCGEGRdK�� f¦cQUnEGRQSpI�eQK_ø`�������Yö~�gÛ"��ó¥�©�R�n�"öÅõ�Û"Ú��87��aôNÛa����öÅõ�ã�Û"õ��:9aõ�Úz��� �
���9��Û"Ú�ö~�9õ}üvÛP�<;"Û4ãP�io~{QBvä�À�r]ç6á"M`RQK4UVo .©Ý`Ý`à unuaw

ÙDK�^)H"cdUgK�^4ZQC Þ EGU�H]OQE+UnIgjgEG�dcdI�K�O'lzFNK4FNM`jnf�^�M`F%Z�M`RQK�R�I)h©I�eQK-OdK4^4M"F%Z�M`UgE�I�E+M`RiH"^�jgM`UnU
ZQjgMP^4K�UgUgM"jgU�M"\1I�eQK]UnM`cQjn^4Kv�JH"CGcdK4U4h�OdK4UnIgEGR�H9I�EGM"Ry�JH"CGcQK�U4h H"RdO�UgZ�H"jnUgK]F%HJI�jnE�X��¥K4EGS"e IgU
^)H"RWe�H)�`K%HpCGH"jgS`K�E+F%ZQH"^�IiM"RWZ�K4jk\AM`jgF%H"RQ^�K"wNÀzRWS`K�RQK4jgH"C~h�UnM`F%K[O�H9I�H_jgK)HJjgj�HJRQS`Kal
F%K�R I*M`RpK4E�I�eQK�j�IgeQK�UgM`cdjg^4KVM`j�OQK4UkI�E+R�HJI�E+M`R_S`jgE+OT��EGCGC;H"C+�DH)f'U���K�RdK4K4OdK4O�IgM%^�M`F[l
ZQCGKaI�KVIgeQKL^4H"CG^�cQC�HJIgEGM`R�w�ÀzRªB]B]{Q|Wh�IgeQKyF%H"ZQZQE+RQS�FNMPOQcQCGK�UgcdZQZ6M"jnI�U*Iz�DM�UnZ6K�^4E�«�^
F�H"ZdZQEGRQSsH"CGS"M`jgE�I�eQFNU4w x eQKD«QjgUnI,EGUtù©�9�������]ôNÛa����öÅõ�ã"h@��eQK4jnKvI�eQK¥F�HJZQZQEGRdS*�¥K4EGS"e IgU
H"UgUnM'^�E�HJIgK4Oy��E�I�eyIgeQKDUnM`cQjg^�KD�JH"CGcdK4U,HJjgKDOdEGUnIgjgE+�QcdI�K�OyE+R�H��DH)fyI�eQHJI,HJCGCGM©��U�I�eQKDOQK4U�l
I�EGRQHJI�E+M`R}�JH"C+cQK4U�I�M���KL^4M"F%ZQc'I�K4OªC+M'^4H"CGC�f`w x eQK�jnK4OQE+UnI�jnEG�Qc'I�EGM"R�EGU*��H"UnK4OªM`RQC�fpM`R
I�eQK�UgZQH"jgUnKVF%HJI�jnE�X%�DK�EGS`e�IgU*HJRQO}OdK4^4M"F%Z�M`UgE�I�E+M`RTM"\>I�eQK�OQK�UnI�E+R�HJIgEGM`RTS`jnEGO;w-ÀzR_I�edK
UgK4^�M`RQO§HJCGS`M`jnE+IgeQF}h�¢PRdM@��R�H"U��P��ùaÚ�öÅõ�Û"Ú�ö~�9õ§ôNÛa����öÅõ�ã"h;I�eQKNF%H"ZQZQE+RQST�DK�EGS`e�I�UVH"jnK
OQEGUkI�jgE+�QcdIgK4O�HJ^4^4M"jgOQE+RQS�IgM�IgeQK�UgM`cQjn^4K*S`jgE+O;� UtOQK�^4M`FNZ6M"UgE+IgEGM`R�w,{'M"cQjg^�K*S`jnEGONO�HJI�HVEGU
CGK�\ÅI�M"R'lzZQjnM'^�K4UnUgM`j�h�H"RdObIgeQKNUgZ�H"jnUgK[F%HJI�jnE�XªFycQC+IgEGZQC�f}jnK4UncQC+IgU�E+RbZ�H"jnIgE�H"C�UgcQFNU�M"\
I�eQKs«QR�H"C�OdK4UnIgEGR�H9I�EGM"R%«�K�CGOQU�w x eQK�«�R�H"C6jgK�UgcQC�I�U]H"jnKsM`�'I�H"E+RQK4O���f%jgK4H"jgjgH"RQS`E+RQSyI�edK
Z�H"jnIgE�H"C�UgcQFNUVE+R�I�M_I�eQKNOQK4UkI�E+R�HJI�E+M`RbS`jgE+O;�ÈU�OdK4^4M"F%Z�M`UgE�I�E+M`RbH"RQOWUgcQFNF%E+RQSQw x eQE+U
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H"ZQZQjnM�H"^�eNF%E+RQEGFNEG��K4U>^4M`FNFLcQRQE+^)HJIgEGM`RyM"\6IgeQK]UgM"cQjg^�K�«�K�CGOQU-�dcdI�^)H"RNCGK4H"OLI�M�UnCGEGS"e I
OQE+�6K4jnK4RQ^�K4UDE+R�H"RdUn�¥K4jgUD��H"UgK�O�M`RNI�eQK�R cQFL��K4jDMJ\;^4M"cQZQCGK�j¥ZdjgMP^4K4UnUgM`jnU4w Â jgcQR�I�E+F%K
M`ZdI�E+M`RpEGU*H©�JH"E+C�H"�dCGKiEGRp^4ZdC Þ IgM�ZQjnM'OdcQ^4KV�QE+IklzjgK�ZQjgMPOQcQ^�EGRQSNH"RdUn�¥K4jgUs� f}UgZ�K4^�E+\ÅfPEGRdS
I�e�HJI*H"C+C�F%H"ZQZQE+RQS`U]��KiOQM`RQKi��E�I�e_I�eQK�UgM"cQjg^�K�F%H"ZQZdEGRQS[H"C+S`M`jnE+I�edF}w

x eQK�F%H"ZQZQE+RQS�HJCGS`M`jnE+IgeQF ^�edM`EG^�KVE+R�B]B]{Q|�OdK4Z�K4RQOQU*F%M"UnI�C�fTM`RpI�eQK�jgK�C�HJIgE+�`K
UgEG��K4U]M"\�IgeQK�S`jnEGOQUvH"RQO�I�edKiH"FNM`cQR�IvM"\�OQHJI�HyIgj�H"RQUk\AK4jvjnK4¿ cQE+jgK4O�w � X'Z�K4jnEGK4Rd^4K���E+Ige
I�eQKNr�HJj�H"C+CGK4C�BDCGE+F�H9I�K�|pM'OQK�C�o�rtB]|�u[oÅë�H"UneQEGRdS"I�M`RÑ�aÚ*Û"��ÜGh ¼"æ"æ`æ ç�ÙDKaIgI�S"K��aÚsÛ"��ÜGh

¼"æ`æd. uYh`��eQK4jnK�IgeQK4UnKsHJCGS`M`jnE+IgeQF%U��¥K4jgK�«�jnUnItEGFNZQCGK�F%K�R�I�K4O�h�UgeQM©�¥K4O�HiZ�K4jk\AM`jgF%H"RQ^�K
H"Od�JH"R�I�H"S"KiEGR�C+K)H)�PEGRQSyIgeQKiUgM"cQjg^�KiO�HJI�HLM"R'lzZQjnM'^�K4UnUgM`jvE�\�I�eQK�UnM`cQjn^4KiS`jnEGOTEGU¥C�H"jnS`K4j
I�e�H"R�I�edKpOdK4UnIgEGR�H9I�EGM"R§S`jgE+O;htH"U[EGULI�edKp^4H"UgK_E+R¨MP^4K4H"R�I�M¦HJI�FNM`UnZQeQK4jnK_F�H"ZdZQEGRQS
EGR}IzfPZQE+^)H"C�B]B]{Q|íjgK�UgM`C+cdI�E+M`RQU�w*q�K4RQ^�K"h;E+RªB]B]{Q|¦h;E+\,IgeQKyUnM`cQjn^4KLS`jnEGO}e�H"U*\AKa�DK�j
S`jgE+OQZ6M"EGR�I�U�h1IgeQKNù©�9��������H"C+S`M`jgE�I�eQF EGU�cQUgK�O;h6��edK4jgK4H"U�E�\�I�edKyOQK�UnI�E+R�HJIgEGM`RpS`jgE+O�e�HJU
\AK��¥K4j�S`jgE+OQZ�M`EGR�I�U�h�IgeQKp�P��ùaÚ�öÅõ�Û"Ú�ö~�9õpH"C+S`M`jgE�I�eQF	E+UscQUnK4O;w x eQK�Z�K4R�H"C�Izf�HJUgUgMP^4EGHJI�K�O
��E+I�eª^�edM'M`UnEGRQSTIgeQKL��jgM`RdS_H"CGS`M"jgE+IgeQF�EGRbB]B]{d| E+UiH"��M`cdI�H�\�H"^aI�M`j�MJ\ Ð E+RªF�HJZ
I�EGFNEGRdS`U-\AM`j¥IzfPZQE+^)H"C�B]B]{Q| jgK�UgM`C+cdI�E+M`RQU¥H"RQOTOQK�^4M`FNZ6M"UgE+IgEGM`RdU4w-Æ�RQKs^)H"R�K�R��'E+UgE+M`R
M"I�eQK�jLH"C+S`M`jnE+I�edF%UsIge�HJIVZ6K�jn\AK�^�I�C�fbCGM�HJOW��HJC�H"RQ^�KNIgeQK�UnZ�H"jnUgK�F%HJIgjgE�XªFLcQC+IgEGZQC�f�M"j
I�e�HJINFNEGRQE+F%E+�4K%O�HJI�HªI�jgH"RQUk\AK4j4hD�QcdI[I�eQK�UgK}e�H)�`KpRQM"INf`K�I%��K4K4R®EGFNZQCGK�F%K�R�I�K4O�E+R
B]B]{Q|Ww�|�B x ZdjgM©�PEGOQK�U¥I�edEGU���KaX'EG�dEGCGE�Izf�EGR�HVO�H9I�HJIzfPZ�KsUgE+F%E+C�H"j�I�M±>�@3Ji^)H"C+CGK�O%I�edK
½IJR@�.�OT5mÀ�@4+�.�/ Ð>=7E 2DOVo ¡ H"jgUnM`R��aÚvÛ"��ÜGh ¼"æ`æ ð`uYw

Â CGC]H"UnZ6K�^�IgU�M"\sF�H"ZdZQEGRQSdh¥E+RQ^4C+cQOQEGRdS��DK�EGS`e�I�U%OQEGUkI�jnEG�QcdIgEGM`R�h¥HJCGS`M`jnE+IgeQF}h�HJRQO
^4M`FNFLcQRQE+^)HJIgEGM`R¦jgK�¿ cQEGjnK4FNK4R�I�U�h-H"jgK%UgKaI�HJIVEGRQE�I�EGH"CGE+�)HJIgEGM`R�E+R§B]B]{Q| HJRQO�UkI�M`jnK4O
EGR�I�eQK>�@§J�O�HJI�H9Izf'Z�K"w x eQK�|�B x O�HJI�HJIzfPZ6K�U�H"RdO®FNK�IgeQM'OdU%cQUnK4O¨I�M¦UgcQZQZ�M`jkI
I�eQK�UgK]M`Z�K4jgHJI�E+M`RQU�H"jgKvOdK4Ug^�jgE+�6K�O�EGRyFNM`jnKDOQKaI�H"E+C'E+RVI�edKv^4M`FNZ�H"RdEGM`RVZ�H"Z�K4jgU]o~á`H"^�M`�
�aÚ>Û"��ÜGh ¼"æ"æ ð'ç ¡ H"jnUgM`Rp�aÚ�Û"��ÜGh ¼"æ"æ ð`uaw�Æ�ZdIgEGM`R�HJC'HJjgS`cQFNK4R�IgU�H"jnK¥ZdjgM©�PEGOQK�OLEGR�I�eQK�>º@3J

¼ ð



F%KaI�eQMPOQU�I�M[\�H"^4E+CGE+I�HJI�K�H"jgK4HN\Aj�HJ^�I�E+M`R_RQM`jnF�H"C+EG�4HJI�E+M`R;w x eQE+UsH"ZdZQjgM�HJ^�e�EGU�cQUnK4O�\AM`j
M'^�K)H"R�I�M�H9I�FNM`UgZQedK4jgKD^4M`RQUnK4jk�"H9I�E+�"K�F�H"ZdZQEGRQS�I�MiE+RQ^4jnK)H"UnKvI�eQK]F%H"ZQZQE+RQSiH"^�^4cQjgH"^�f
\AM`jT«�K4C+OQUT��eQK4jnK�H"jnK)H§\Aj�H"^aI�E+M`RQUpH"jgKb^�M`RQUnI�H"R�I�C�fÁ^�e�H"RQS"EGRQSQh�H"U_EGRÁI�eQK¦^)HJUgK¦M"\
K��`M"C+�PEGRQS[UnK)H[EG^4KJw

?>0 @K���)<�Å5D�

ëWK�EGR��`K�UnI�E+S�HJIgK4O%IgeQK�Ug^)HJCGEGRdS�Z�K4jk\AM`jgF%H"RQ^�K�M"\�E+F%Z�M`jkI�H"R�I�^4ZdC Þ jgM`cdIgEGRQK�U�EGR[jgKYl
H"CGE+UnI�E+^*^�M`Rd«�S"cQj�HJIgEGM`RdUDM"\�IgeQK�B]B]{Q| Ð Ukf'UkI�K�F	H"RQOTM`R�ZQC�HJIn\AM`jgFNU���eQK4jnK�B]B]{Q| Ð
�vH"U�HJCGjgK4H"Odf}Z6M"jnI�K�O;w x eQKL«�jnUnI�ZQCGHJIg\AM`jnF	�vH"U�HJRªÀ�Ù]|íZ Þ`Ý`æ ^4H"CGC+K4O½ÓnÙDCGcQK�Ug¢�f`wÈÔ
ÙDCGcQK�Ug¢�fîE+UªCGMP^)HJIgK4OÏHJIbãsB Â äÒH"RdOîEGU�I�edK§F�H"E+R OQKa�`K4C+M`ZQFNK4R�I¦ZQC�H9Ig\AM`jnF \AM`j
B]B]{Q|Ww,Ù¥CGcQK�Ug¢�f¦^4M`RQUnEGUkI�UyMJ\ .©Þ`æ`æb. w Ð ß�q*��r�M©�DK�j Ø ZdjgMP^4K4UnUgM`jnUy��E+Ige ¼ ß�Ù M"\
F%K�F%M`jkfªZ�K4j�ZQjgMP^4K�UgUgM"j4wTr-jgMP^4K�UgUnM`jgUVM`R�ÙDC+cQK4Un¢�f�HJjgK[S`jgM"cQZ6K�O�E+R IgM à lm�DH©f¦HJRQO

Ð�¼ lm�DH)f�Uge�H"jnK4O'lmF%K�F%M"jnfiRQMPOQK�U4h`�Qc'I à l~�vH)f�EGU�I�edK¥OQKa\�H"cQC�I�^�eQM"EG^4K�\AM`j�B]B]{Q| Ð HJRQO
EGUycdUgK4O�E+R�FNM`UnIyM"\]I�eQK%I�EGFNEGRdS`U��6K�CGM©��w x eQK�E+R�I�K4jn^4M`RdRQK4^aI�\�H"�QjgE+^N\AM"jLÙDC+cQK4Un¢ f
EGUDIgeQK�À�Ù]| Ó�BDM`C+M`R�fPÔ�Un��E+Ig^�eT��E+I�e�M`RQKi^4M"F%FLcdRQEG^4HJI�E+M`R%^�eQH"RQRQK�C�Z6K�jvRQMPOQK[o�E�w KJw+h
UgEGRdS`CGK�j�HJEGCÅuYw x eQKDUnK4^4M"RQO�ZQC�H9Ig\AM`jnFû�vHJU,H"Ryqsr Â C+ZQe�H*BDCGcQUkI�K4j�^)H"C+CGK�O�Ó ¡ K�F%E+K4c'X6hÈÔ
CGMP^)HJIgK4O¦HJI�I�eQKNr-E+InI�Un�QcQjgS"e�{'cdZ6K�jg^4M"F%ZQc'I�EGRdS�BDK�R�I�K4j�w ¡ K4FNEGK�c'Xª^�M`FNZQjgE+UgK4U ê ð æ
qsrtè`BDM`FNZ�H"¿ Â CGZde�H"UgK�jn�"K4j � { Ø ð�RQM'OdK4U4w � HJ^�e%^�M`F%ZdcdI�HJIgEGM`RyRQM'OdK]^4M`R�I�HJEGRQU,\AM`cdj

. ß�q��%ZdjgMP^4K4UnUgM`jnUy��E+Ige Ø ß�Ù M"\]UgeQH"jgK�O§F%K�F%M`jkf`w x eQK�RQM'OdK4ULHJjgKN^4M`RQRdK4^�IgK4O
��E+I�eÃHBA�c�H"OQjnEG^4U%RQK�Iz�¥M`jn¢�w x edK�I�eQE+jgOÑZdC�HJIn\AM`jgFí�DH"UTH ¡ E+RPcPXÃ^�CGcQUkI�K4j%^)H"C+CGK�O
Ó�á`H"�4�Jh Ô}CGMP^)HJIgK4O¦HJI Â jgS`M`RdRQKNãsHJIgEGM`R�HJC ¡ H"�6M"j�HJIgM`jnf"wNá`H"�4�[^4M"R I�H"EGRdU Ð ð æ RQMPOQK4U�h
K)H"^�e[��E+Ige%HiUnEGRQS`C+K ¼ w Ø ß�q���r�K4R�IgEGcQFDCsK4M`RNZQjnM'^�K4UgUnM`jtH"RQO[K4E�I�eQK�j ¼ ß�Ù§M`j . ß�Ù
M"\�ä Â |Ww x edK�ZQjgMP^4K�UgUnM`jgU[H"jnK�^�M`RQRQK�^�I�K�O§�'EGHª|pfPjgE+RQK�I ¼"æ`æ`æ w}å�K4RdOQM`j���M`jkI�j�HJR
^4M`FNZQEGC+K4jnU��DK�jgK�cQUgK�O�M`R%H"C+CdZQCGHJIg\AM`jnF%U�KaX'^4K�ZdI]á`HJ�4�]��eQEG^�e%cQUgK�O�r>M`jnIgC�H"RdO�ßijgM"cQZ
�1M"jnI�jgH"R;w

¼"Þ



��M`jyH"CGC�I�eQK%I�EGFNEGRdS`UV��K4C+M©��h�H½ÓnOQK)HJO'lzFNM'OdK4CGÔ}^4M`R'«�S`cQjgHJI�E+M`R�M"\sB]B]{Q| �DH"U
cQUgK�O;w*ÀzRpI�eQE+U*^�M`Rd«�S"cQj�HJIgEGM`R�h1IgeQK4jnKLH"jnKVUkI�E+CGC;«Q�"KyUgK�Z�H"jgHJI�KVKaX'K4^�cdI�H"�dCGK4U�h��Qc'IsI�edK
H"^�IgE+�`K_ZQe�fPUgE+^)H"C�^�M`F%Z�M`RQK�R�I�U�o�HJIgF%M`UnZQeQK�jgK"htMP^4K)HJR;hDUnK)H9lmEG^4KJhDHJRQO®CGH"RQO1uLHJjgK_jgKYl
ZQC�H"^�K4OÃ��E�I�eñÓnOQK4H"OQÔ��"K4jgUnEGM`RdU�I�e�HJI�^4M`R�I�HJEGRÁRQM§R cQFNK4jnEG^4U�w x eQK�fÁOdM§RQM"ITcQUnK
jgK4^�K4E��`K4OÁOQHJI�H¦H"RQO®UgK4RdOÁH"jnIgE+«�^�E�H"CDO�HJI�H¦�QcdI%UnIgEGCGCDjgcQR®M`RÑFLcdC+I�E+ZQCGKTZdjgMP^4K4UnUgM`jnU
��E+I�eªOdK4^4M"F%Z�M`UgE�I�E+M`RQUiH"RdOªS`jgE+OQU�^4M"RQUgE+UnI�K�R�I���E�I�e�IgeQK[H"^�IgE+�"K�F%MPOQK4C+U4wV{'E+RQ^4KL�¥K
H"jgK%EGR�I�K�jgK4UkI�K�O�EGRbI�E+F%E+RQS_M`RQC+fªIgeQK�Z�K4jk\AM`jgF%H"RQ^�K[M"\vI�edK�^4M"cQZQCGK�jyHJRQOWIgeQK�^�M`F[l
FLcQRQE+^)HJIgEGM`R�\AjnM`F�^�M`F%Z�M`RQK�R�I�U4htI�eQE+U�EGU[H"R¨H"OdK4¿ c�HJIgKpIgK4UnIN^�M`Rd«�S`cdj�HJIgEGM`R;w x eQK
^4M`cQZdCGK4j*EGU�I�eQK�U�HJF%KVEGR}H"CGC�^4M"Rd«�S`cQjgHJI�E+M`RQU�M"\tB]B]{Q|¦w x eQK�\AjgK4K�C+f}H)�JH"EGCGH"�QCGK��"K4j�l
UgEGM"R}M"\�B]B]{Q| Ð UnM`cQjg^�K��DH"U*cQUgK�O�EGR}H"CGC�^)H"UnK4U4h�H"RQO�H"R�f_^4MPOQKVFNMPOQE+«�^4HJI�E+M`RQUv\AM`j
I�EGFNEGRdSbH"jgK_RQM"IgK4O;w x eQK�B]B]{Q| Ð �QcdEGCGO¨H"RdO®jncQR�I�EGFNKTUg^�jgE+ZdI�U[�DK�jgK�H"CGUnM¦cdUgK4O�w

x eQK�EGR�I�K�S`j�H9I�EGM"R�CGK�RQS"Ige�EGRªHJCGC>^)H"UnK4U��DH"U .©æ UnEGFLcQCGHJI�K�O�O�H)fPU4w x eQK�^�M`cQZQC+K4j�e�HJU
HyM`RQKYlzeQM`cdjDI�E+F%K�UnI�K�Z;hPUgM[H"C+C�jnK4UncQC+IgU]H"jgK�I�eQK�H"S`S`jnK4S�HJIgK*IgEGFNK�\AM`j ¼ Ø æ ^)H"C+CGU¥IgMyI�edK
�"HJjgEGM"cQU�^4ZQC Þ jgM`c'I�EGRdK4U4w§ÀzR¨H"C+C¥IgK4UnIgU4ht�DK_cQUnK4O�I�eQK_OQKa\�H"cQC+I[jnK4UnM`CGcdIgEGM`RdUy\AM`jLI�edK
�"HJjgEGM"cQU�^4M`FNZ�M`RQK4R�IgU4w���M`jLI�edK}H9I�FNM`UgZQedK4jgK_HJRQO®CGH"RQO§FNM'OdK4CGU�h-I�eQK_eQM`jnEG��M`R�I�H"C
S`jgE+OªEGR��`M`C��`K�O¦E+Rª^4M`cdZQCGE+RQSTEGUsIgeQK¦Ó x Ø ¼ ÔTS`jgE+ObH"RQOb^4M`R�I�H"EGRQU .©¼"à CGM`RdS`E+IgcQOQKLHJRQO

Þ Ø CGHJI�E�I�cQOQK]Z�M`E+R IgU�o à h .©Ý�¼ I�M"I�H"CÅu�^�M@�"K4jnEGRQSyIgeQK�S`CGM`��K"w���M`jtIgeQK�M'^�K)H"R�H"RQO�UnK)H9lmEG^�K
F%MPOQK4C+U4h-I�edK¨Ó�X . Ô®o4Ón��f§M`RdK4Ô uyS`jnEGO§^�M`R�I�H"E+RQU Ð`à Ø CGHJI�E�I�cQOQK�H"RQO Ð�¼"æ CGM"RQS`E+IgcQOQK
Z6M`E+R�I�U�o .©¼`¼ h à`à`æ I�M"I�H"CÅuYw

ÀzR�H"CGC�«QS`cQjgK�U4h�^4ZQC Þ UncQ�QjgM"cdI�E+RQK%Un^)H"C+EGRQS_E+UVUneQM©��RW\AjgM"F . IgM Ð�¼ ZQjgMP^4K�UgUnM`jgU�w

x eQEGjkIzf l~Iz�DMTZdjgMP^4K4UnUgM`jnU�EGU��DK�CGC�H"��M@�"KyI�edKLOQK�\�HJcQC+I��JH"CGcQK�\AM`j�I�eQKL^�M`cQZQC+K4j*M`R�I�edK
ZQC�HJIn\AM`jgFNU�HJRQOWjnK4UnM`CGcdIgEGM`RdUsI�K�UnI�K�O;w x eQK[OQKa\�H"cQC+I�RPcdFL�6K�jiM"\¥ZQjgMP^4K�UgUgM"jgUi\AM`j�I�edK
^4M`cQZdCGK4j>EGU ¼ M"R�á`H"���DH"RdO à M"RLÙDC+cQK4Un¢ fVH"RdO ¡ K4FNEGK�c'X6w,é�K�\�HJcQC+I��JH"C+cQK4U�H"jgKt^�eQM`UnK4R
EGR�^�M`RQUnEGOQK�j�HJIgEGM`R�MJ\,I�eQKVCGM�HJO���H"CGH"RQ^�KyM"\,IgeQKy\AcQC+C�B]B]{Q|�UnfPUnIgK4Fpw x eQKLR cQFy�6K�j

¼`ê



M"\�RQM'OdK4U[H"C+CGMP^)HJIgK4OWIgM�I�eQK�^4M`cQZdCGK4jV�"HJjgEGK�Uy\AM`jLK4H"^�e�F�HJ^�eQEGRQKJw¦Æ�R¨á`H"�4�Jh�IgeQK4jnK
H"jgKiHJC+�DH©fPU]M`RdK�RQMPOQKiH"RQOTM"RQK�^4M"F%FLcdRQEG^4HJI�E+M`R%^�eQH"RQRQK�C�\AM`jDK4H"^�e_ZQjgMP^4K�UgUnM`j4w¥Æ�R
¡ K�F%E+K4c'XTH"RQO}ÙDCGcdK4Ug¢�f"h1IgeQKiR cQFL��K4j�M"\�RQMPOQK4U�^)HJR}��K�M`�dI�HJEGRQK�Op��fTOdE+�PEGOQE+RQSLI�edK
RPcdFL�6K�j]M"\>^4M`cdZQCGK�j]ZQjgMP^4K�UgUgM"jgU���f�I�edKiRPcdFL�6K�j]M"\�ZQjgMP^4K�UgUgM"jgU�Z6K�jvRQMPOQK�\AM`jvK4H"^�e
F�H"^�edEGRQKJh Ø HJRQO à h�jgK�UgZ�K4^�IgE+�"K4C+f"w

x eQKbZQcdjgZ�M`UgK¦M"\�I�eQE+UpUnK4^aI�EGM"RâE+U�I�M¨^4M`FNZ�H"jnK�I�eQKbjgK�C�HJIgE+�"KªUg^)HJCGEGRdS¨Z�K4jk\AM`jkl
F�H"Rd^4KLM"\�^�ZQC Þ E+F%ZdCGK4FNK4R�I�HJI�E+M`RQU�M"\-I�E+F%KYlz^�jgE+IgEG^4H"C�UgK�^�I�E+M`RQU�M"RªZ6M`UnUgE+�QCGKVZQjgMPOQcQ^Yl
I�EGM"RNZdC�HJIn\AM`jgFNU�\AM`j¥B]B]{Q| Ð H"RQONOQK4FNM`RQUkI�jgHJI�K]I�eQHJI¥H"OQOQE+RQS�OQEGUkI�jgE+�QcdIgK4O'lmF%K�F%M`jkf
Z�H"j�HJCGCGK�CGE+UgFûIgM�I�eQKv^�M`cQZQC+K4j,^4H"R�jgK�OQcQ^�K�IgeQKDIgEGFNK¥I�MsUgM`C+cdI�E+M`RLEGRVI�eQKvjnM`cdIgEGRQK�U,^4M`RPl
UgEGOdK4jgK�O;w�q�M@�¥K��"K4j�h>�¥K[OQMpHJIgIgK4FNZdI�I�M_KYXdZdC�H"E+RbH"R�f�EGR�IgK4jgF%H"^�eQE+RQKLZ�K4jk\AM`jgF%H"RQ^�K
OQE+�6K4jnK4RQ^�K4U4h���eQK�jgK�K4RQ^�M`cQR�I�K�jgK�O;w

é�E+jgK4^aI�^�M`F%ZQH"jgE+UgM`RQU%�6KaIz�DK�K4R¾^4ZQC�ð�H"RQOÁ^�ZQC Þ HJjgK�C+EGFNE+I�K�O;w x edKªjgK)HJUgM`R½EGU
Z�H"jnIgC+fbI�eQHJILI�edK��`K�jgUgE+M`R§M"\*B]B]{Q| ��E�I�e�^�ZQCÅð}OdM'K�ULRQM"I�eQH©�"K�I�eQK�OQK)H"O§FNMPOQK4C
^)H"Z�HJ�QEGC+E+Izf®H"RQO½EGUTRdM"I_Z6M"jnI�K�OÁI�M�H"UTF%H"R�fÃZQCGHJIg\AM"jgFNU4w r�K4jk\AM`jgF%H"RQ^�KªM"\V^4ZQC�ð
^4M`FNZ�H"jnK4O�I�M�^4ZQC Þ E+U�RQM"I�K�O���edK4jgK¥¢ RQM©��RLH"RQO�OQE+jgK4^aI>^4M`FNZ�H"jnEGUgM"RQU;�DK�jgK¥M`�dI�HJEGRQK�O
\AjgM`F H���K�I�H��"K4jnUgEGM"R¾MJ\y^�ZQC Þ FNK)H"UncQjgK�OûH"S`H"EGRQUkIT^4ZdCÅð�M`R¾H�\AM`cQjnIge½ZQC�HJIn\AM`jgFph
^)H"C+CGK4OyÙDC�HJ^�¢ \AM"jgK4UkI)w-Ù¥C�H"^�¢�\AM`jnK4UnI�EGU�H"RLÀ�Ù]| r>M@�¥K4j Ð h H"C+UgM�C+M'^4HJI�K�OLHJI,ã�B Â ä�h`HJRQO
^4M`RQUnEGUkI�U�MJ\ .`.@ê"¼�Ð�ê ð*|�q��vr>M@�¥K4j Ð ZQjnM'^�K4UgUnM`jgU�w x eQK¥ZQjgMP^4K�UgUgM"jgU,HJjgKtS`jgM`cdZ6K�OyEGR�IgM

Ø lm�DH)fªRQMPOQK4UiK4H"^�e¦��E�I�e ¼ ß�Ù M"\DFNK4FNM`jkf`h;HJRQOªI�eQK[EGR�IgK4jg^�M`RQRQK�^�Ii\�H"�djgEG^yEGU�I�edK
x |�Ù4C Un��E+Ig^�ep��E�I�eTIz�¥M�^4M"F%FLcdRQEG^4HJI�E+M`R�^�e�H"RdRQK4C+U�Z�K4j�RQMPOQK%o�E�w KJw+hdOQc�H"C�jgH"EGC�uaw

��Ü���Ü á�����âªó�Û"�G�a�'��Û"Ú�ö~�9õ

x eQKtHJIgF%M"UgZQeQK�jgKYlzMP^4K)HJR��Qc'X�^)HJCG^4cdC�HJIgEGM`R*EGRiI�eQKtB]B]{d|ñ^4M"cQZQCGK�j�EGU�H]^4M"F%ZQc'I�Kal
M`RQC+fVUgK�^�IgEGM`R�^�M`RQUgE+UnIgEGRQSiM"\1��M`HJI�E+RQSJlzZ�M`E+R I>M`Z�K4jgHJI�E+M`RQU-HJRQO�EGR�I�jnEGRQUnEG^¥^)H"C+CGU�IgM�\AcQRQ^Yl
I�EGM"RQUsUncQ^�e¦H"Us�§�FE�H"RdO��HG`Ê6w x eQK�^4H"CG^�cQC�HJIgEGM`RpEGU*^4M`FNZQcdIgK4OªM`R}I�eQKLMP^4K4H"RªS`jnEGO;w

¼"à



ÀzR�^4ZdCÅð'h`IgeQK��Qc'XN^)H"C+^4cQCGHJI�E+M`RL�DH"U¥ZQH"j�H"C+CGK�CGEG��K4O���f[cQUnEGRQSyÆ�Z6K�R1|�r�OQE+jgK4^aI�E��`K4U�w-ÀzR
^4ZQC Þ h'IgeQK���c'X�^4M`FNZQcdI�HJI�E+M`R�EGUDOQM`RQKiM`RTFycQC+IgEGZQC+K*ZQjnM'^�K4UnUgM`jnU���f�cQUgE+RQSNHLOQK4^�M`F[l
Z6M`UnE+IgEGM`R�Ige�HJIyjgK4UncQC+IgU�EGR§HJR§K4¿ c�H"CvR cQFy�6K�j�M"\�S`jgE+O�Z�M`EGR�I�UyM`R§K)H"^�e�ZQjnM'^�K4UnUgM`j�w
q*M©�DKa�`K�j4h1I�eQK�^)HJCG^4cdC�HJIgEGM`R%EGU]RQM"I�^4H"jgjnEGK�OpM"cdI�M©�`K4j�CGH"RQO_Z6M"EGR�I�U�hd��eQEG^�eTIzfPZQE+^)H"C+C+f
CGK)HJOQU]I�M[UgM`FNKiCGM`H"O_EGFL��HJC�H"RQ^�K"w

r>K4jn\AM"jgF%H"RQ^4KtM"\'I�eQK���c'X�^�M`F%ZdcdI�HJIgEGM`R�jnM`cdI�E+RQK"hR�F�@ÍIG Öm�`ÉKJ?�©Î�h"EGR�I�eQKt^4M`cdZQCGK�j
EGUsUneQM©��RbEGRª��E+S`cQjnKLð%\AM`j�I�edKyI�eQjnK4K�ZQCGHJIg\AM"jgFNU4h���E+Ige�ZQjgMP^4K�UgUnM`ji^4M`cdR IgU�j�HJRQS`EGRdS
\AjgM`F . I�M Ð�¼ w x eQK4UnK�I�E+F%E+RQS`Us�¥K4jnK�KaXPIgj�H"^aI�K4OW\AjgM`F HT\AcQCGC-OdK)H"O'lmF%MPOQK�C-jgcQRWM"\
B]B]{Q|Wh1RQM"I�ÄncQUkI*H�IgK4UkI*MJ\�IgeQEGU]¢JK4jgRdK4C~w Â R�|}r�À¥��H"jnjgEGK�j]^)H"C+C��DH"U�ZQC�H"^�K4O_��K�\AM`jnK
I�eQK_Ugcd�QjgM`c'I�EGRdKT^)H"C+CDI�MbK4C+EGFNEGR�H9I�KNCGM�H"O§E+FL��H"CGH"RQ^�K�H"RQO�I�MªIgEGFNK�M`RQC�f�IgeQK_^4M`UkI
M"\,I�edKy^)HJCGC�M`R�K4H"^�e�ZQjnM'^�K4UgUnM`j4w x EGFNEGRQS��JH"C+cQK4U��DK�jgKL^�M`CGC+K4^aI�K4Op\AjgM`F×H"C+C�^4M`cdZQCGK�j
ZQjgMP^4K�UgUgK�U4çQIgeQKsF%H9X'EGFLcdFÕEGUtZQCGMJIgI�K�O�E+R���E+S`cQjgK*ð'w�é�K�^4M`FNZ�M`UgE�I�EGM"RQU-M"\;IgeQKsMP^4K4H"R
S`jgE+OpM"RpK4H"^�e�F%H"^�eQE+RQK�H"jnKiEGOQK�R IgEG^4H"C�\AM`j]K4H"^�e�ZQjnM'^�K4UnUgM`j�^4M"cQR�I)w

x eQK%jgM`c'I�EGRdK%S`K�RQK4jgH"CGC�fªUg^4H"CGK�UV�¥K4C+CtIgM Ð�¼ ZQjgMP^4K�UgUgM"jgU4w}ÀmIyE+UVcdRQ^4C+K)H"jVHJI�I�eQE+U
Z6M`E+R�I,��e�HJI-E+U,^)HJcQUgE+RQS�I�eQKDjgK4CGHJI�E��`K�C+f�Z6MPM`j,Un^)H"C+EGRQS*M"\1I�eQKv�Qc'X�^4H"CG^�cQC�HJIgEGM`RVM`RLI�edK
À�Ù]|í�6KaIz�DK�K4R ¼ HJRQO à ZQjgMP^4K�UgUnM`jgU�h���edK�I�edK4j�E+IsEGU�jnK4C�H9I�K4O�IgMTF%K�F%M"jnf}M`j�^)HJ^�eQK
Z6K�jn\AM`jnF�H"Rd^4K"h�Z6K�jn\AM`jnF�H"Rd^4K�MJ\�EGR�I�jnEGRQUnEG^4U�h,M`jVZ6K�jn\AM`jnF�H"Rd^4K�jnK4CGHJI�K�O�I�M��QM�HJI�E+RQSJl
Z6M`E+R�I�M`Z6K�j�HJIgEGM`RdU4w

ÀzR�S"K4RQK�j�H"C�hPIgeQK�Z�K4jn\AM"jgF%H"RQ^4K*M"\�I�edK*��c'X�^)HJCG^4cdC�HJIgEGM`RNEGR�^�ZQC Þ EGU¥S`jgK4HJI�K�j¥I�eQH"R
M`jsK�¿PcQH"C>IgM�I�eQHJI�E+R�^4ZdCÅð[��edK4R�I�edKyR cQFL��K4j*M"\¥|�r-À�ZQjgMP^4K�UgUgK�UiEGR}^4ZQC Þ EGU�K4¿ c�HJC
I�MLI�edKiRPcdFL�6K�j]M"\�Æ�Z6K�R1|�r®IgeQjgK4H"OQU]E+R�^4ZQC�ð'w�q*M©�¥K��"K4j4h�IgeQKiF%K�F%M"jnfNOQK4^�M`FNZ6MJl
UgE+IgEGM`R%^)H"ZQH"�QEGC+E+Izf�MJ\�^4ZQC Þ FNK)H"RQUtI�e�H9IDI�edK*I�MJI�H"C�I�E+F%K�^)HJR��6K*S`jgK4HJI�C�fNjgK4OdcQ^4K�OTM`R
ZQC�HJIn\AM`jgFNU���E+I�e�UgF%H"CGC1R cQFL��K4jnUvM"\�ZQjnM'^�K4UgUnM`jgUDZ6K�jvRQMPOQK"w x eQKs^4ZQC�ð�I�E+F%K�\AM`j�I�eQE+U
^)H"C+^4cQCGHJI�E+M`R��DM"cQCGO}�6K�CGE+F%E�I�K�O_HJI��6K�UnI�I�M[I�eQK . lzZdjgMP^4K4UnUgM`j�^4ZdC Þ I�E+F%E+RQS�M`R�á`H"�4�Jh

¼"Ý



I�eQK Ø lzZdjgMP^4K4UnUgM`j�^�ZQC Þ I�E+F%E+RQSLM`R ¡ K�F%E+K4c'X6h1H"RdOpIgeQK à lzZQjnM'^�K4UgUnM`j�^4ZQC Þ IgEGFNEGRQSyM`R
ÙDCGcQK�Ug¢�f`w

��ÜGþPÜ úW����ã"öÅõ�ã

x eQK¥Z6K�jn\AM`jnF�HJRQ^4KtM"\QIgeQK¥Iz�¥MJlm�DH)fyMP^4K4H"RyFNK4jnS`KtjgM`cdIgEGRQK,É��`ÌLE � ���©ÎVEGRV^4ZQC Þ EGU
UgeQM©��R�E+RN��EGS`cdjgK Þ cQUnEGRQSiI�edK�F%H9X'EGFycQF IgEGFNKvM©�`K�jDH"C+CdZQjnM'^�K4UnUgM`jnU4w x eQK�Iz�DM9lm�DH©f
F%K�jgS`KLMJ\tHJI�FNM`UgZdeQK4jnK[H"RQOªUgK4H9lzE+^4KVO�HJI�H�E+U�H"C+UgMTH�^�M`FNZQcdI�KYlzM`RdC+fpUgK�^�I�E+M`RªM"\�I�edK
^4M`cQZdCGK4j�h`^4M"RQUgE+UnI�E+RQS�M"\1FNK4FNM`jkfyHJ^4^4K�UgU�H"RdOLIz�DM�FLcQC�IYè"HJOQOyM`Z�K4jgHJI�E+M`RQU�Z6K�j�FNK4jgS"K
«�K4C+O;w-ÀzRTI�eQE+Uv^)H"UnK"h�HJ�6M`c'I . ðyOQE+UnI�E+RQ^�I¥Iz�DM9lzOQE+F%K�RQUgE+M`R�H"C1«�K4C+OQU�H"jnK�F%K�jgS`K�O;w ¡ EG¢JK
I�eQK���c'Xp^)HJCG^4cdC�HJIgEGM`R;h'I�eQK�F%K�jgS`K�EGU�Z�K4jk\AM`jgFNK4OpM`R}IgeQK�M'^�K)H"R}S`jgE+O;h�H"RQO}H"Rª|�r-À
��H"jgjnEGK�j�^4H"CGC�E+U�H"OQOQK�O���K�\AM`jnK�IgeQK�F%K�jgS`K�UgcQ�djgM`cdIgEGRQK�^4H"CGC;IgM%jnK4OQcQ^�KVIgeQKVKa��K�^�IsM"\
CGM�H"O_E+FL��H"CGH"RQ^4K�H"RQOTI�M�I�E+F%KiM"RQC+f%I�eQK�^4M"UnI�M"\>I�eQK�Ugcd�QjgM`c'I�EGRdK4U4w

Â U¥OQE+Ug^�cQUgUnK4OTEGR�{'K4^aI�E+M`R Ð w ¼ h I�eQK*F%K�jgS`K�M`Z�K4jgHJI�E+M`R[�vH"UDe�H"RQO'l~I�cQRdK4O�\AM`j�Z�K4j�l
\AM`jgF%H"RQ^�K"wNBvH"^�eQK[jnK4cQUnK"h>F�H"Un¢ EGRQSQh�HJRQOªI�eQK[cQUnKNMJ\DUn^)H"CGH"jijgK�S`EGUkI�K4jnU�jgK4UncQC+I�E+RbH
Z6K�jn\AM`jnF�H"Rd^4KTS�H"E+R�M@�"K4j�I�edK 0323AD<FE 5_F%KaI�eQMPOQU[M"\sH"�6M"cdINH�\�H"^�IgM`j�M"\ ¼ IgM Ø \AM`j
I�eQK�À�Ùv|ÇZ Þ`Ý`æ UnfPUnIgK4F ^�M`FNZ�H"jgK�O�I�MVcQUgKsM"\�F%M"jgK�S`K4RQK�jgE+^s0323AD<FE 5sF%KaI�eQMPOQU4w x eQK
0323AD<FE 5�F%KaI�eQMPOQU¥H"jgK�FNM`jgK�OQK�UgEGjgH"�QC+K���K4^4H"cQUnK*I�edK�f[eQE+OQK�M@�"K4jneQK)H"O�H"RQO�^�M`FNZQCGKYXPl
E+IzfªHJUgUgMP^4EGHJI�K�Oª��E+I�e�IgeQK[F�HJRQEGZQcdC�HJIgEGM`RpM"\¥^4ZQC Þ O�HJI�H9Izf'Z�K4U�h�HJRQOªI�eQKafªF�HJ¢"KLI�edK
^4MPOQK[F%M`jnKLjgK4H"O�H"�dCGK"wLq*M©�DKa�`K�j4h�I�eQK[Z�K4jn\AM"jgF%H"RQ^4K�OdK4S`jgH"O�HJIgEGM`R�\AM`j*I�eQE+UiM`Z6K�j�H9l
I�EGM"R�EGU�cQR�H"^�^4K�ZdI�H"�dCGK�\AM`j�I�eQK�M@�"K4jgH"CGCtI�EGFNK[I�M�UnM`CGcdIgEGM`R¦M"\]IgeQK�^4M"cQZQCGK�O§F%MPOQK�C~w

x eQEGU]E+U]H"RTEGR�IgK4jgK�UnIgEGRQS�KYXQHJF%ZQC+K�M"\�HLUgE+F%ZdCGKsUnK�I�M"\>M`Z�K4jgHJI�E+M`RQU¥Ige�HJI�HJjgKiOQE�M%^�cQC+I
I�M�S"K4RQK�j�H"C+EG�4Kp��f¨cQUgE+RQS�UgE+F%ZdCGK_O�HJI�HJIzfPZ6K�U�H"RQOÑF%KaI�eQMPOQU[��eQEGC+K}UkI�EGC+C]jgKaI�H"E+RQEGRQS
eQEGS`e%Z6K�jn\AM`jnF�HJRQ^4KJw x eQK�^�M'OQE+RQSLHJRQO�FNK4FNM`jnf[HJ^4^4K�UgU]Z�H9IgI�K�jgRQU¥UnIgEGCGC1e�H)�"KiHVCGH"jgS`K
EGFNZ�H"^�IyM`R�Z6K�jn\AM`jnF�HJRQ^4K�\AM"jyF%H"R�f�F%H"^�eQEGRdK4U4w x eQE+ULKaX'Z�K4jgE+K4RQ^�K_UgeQM©��U�I�e�H9I[H
^4M`FNF%M"RªEGRd\AjgH"UnIgjgcQ^aI�cQjnK[H"ZQZQjnM�H"^�eªI�MTUnEGFNZQCGE�\Åf'E+RQS�H�^�M`FNZQCGKYXªH"ZdZQCGE+^)HJIgEGM`R�^�M'OdK

Ð`æ



CGEG¢JK�I�eQK�^�M`cQZQC+K4j�^)H"R_e�H)�"KVeQE+OQOQK�R}^�M`UnIgUsH"RdOpZ�K4RQH"C+IgEGK4U�w
Â U%UneQM©��RÃEGR®��EGS"cQjgK Þ hvUn^)H"C+EGRQSbM"\sI�eQK ¡ EGR c'X¨^4C+cQUnIgK4j[I�M Ð�¼ ZdjgMP^4K4UnUgM`jnU�EGU

RQK)H"j�lzC+EGRQK4H"j4w�{'^)HJCGEGRdS�M"\]IgeQK�jgM"cdI�E+RQK%M"R�I�eQK�qsrÏEGUyKYX'^4K4C+CGK�R Iy��eQEGC+K%Un^)H"C+EGRQS}M`R
I�eQK�À�Ùv| EGUNcQRQKYXdZ�K4^aI�K�OQC+fÑZ6MPM`j[\AjgM`F . IgM à ZdjgMP^4K4UnUgM`jnU4w x edEGU�Z�MPM`j[Ug^)HJCGEGRdS
EGU�CGE+¢"K4C�f�jnK4C�H9I�K4ObI�MpU�H9I�cQjgHJI�E+M`RWMJ\vFNK4FNM`jnf���H"RQOd��E+OdI�eWM`RbI�eQKNRQMPOQK"w�ÙDK4C+M@� à
ZQjgMP^4K�UgUgM"jgU4h1I�edK�RdM'OQK�e�HJU*E+OQCGK�ZdjgMP^4K4UnUgM`jnU�H"RdO}Z�K4jk\AM`jgFNUv�DK�CGC�w Â I à ZQjgMP^4K�UgUnM`jgU�h
H"CGC>ZQjgMP^4K�UgUnM`jgUiM`R�IgeQKLRQMPOQK�HJjgKyE+R�cQUnK"h�H"RQO�IgeQKLFNK4FNM`jnfpUncQ�QUnfPUkI�K4F£EGUscdR�H"�QC+K
I�M�Un^)H"C+K"w Â I .©Þ H"RQO Ð�¼ ZdjgMP^4K4UnUgM`jnU4h�FLcQC�I�E+ZQCGK[RQMPOQK4ULH"jgK�E+R�cQUnK"h-I�edK�F%K�F%M"jnf
\AM'M"IgZQjgE+R�I�M"\¥IgeQKN^)H"C+^4cQCGHJI�E+M`R�\AM`jiK4H"^�e�RQMPOQK[OQK�^4jgK4H"UgK�U4h-HJRQO¦IgeQK4jnK%UnK4K�F%UiI�Mp��K
UgM`FNK�UgcQZ�K4jnUg^)HJCGEGRdS���K�Iz�¥K4K�R .©Þ H"RQO Ð�¼ ZQjgMP^4K�UgUnM`jgU>M`RiI�eQKtÀ�Ù]|Wh©ZdjgM`��HJ�QC+fsjgK4CGHJI�K�O
I�MN^)H"^�eQK�KNM%^�EGK�RQ^4E+K4U4w

x eQKVZ6K�jn\AM`jnF�HJRQ^4K�M"\,IgeQKyFNK4jnS`KVM"Z6K�j�HJIgEGM`R}EGRp^4ZQC Þ EGU�EGFNZQjnM@�"K4O���f}H"��M`cdIsH
\�H"^�IgM`j�M"\ ¼ ^4M`FNZ�H"jnK4OyIgM�^4ZdCÅð'hJF%M`UkI,C+EG¢"K�C+f���K4^4H"cQUgK¥I�eQK�Æ�Z�K4R1|}r¦M©�`K�jgeQK4H"O[EGU>jgKYl
F%M©�`K�OTH"RQONI�eQK*^)H"^�edKscQUgH"S`K�EGUt�6KaIgI�K�j4w���M`j-I�edEGUt^4M`FNZQcdI�HJI�E+M`R;h`I�edK*Z�K4jk\AM`jgF%H"RQ^�K
EGU�OQK�IgK4jnF%E+RQK4OpC�H"jnS`K4C�f���fTI�edK�Z�K4jk\AM`jgF%H"RQ^�K�M"\�IgeQK�F%K�F%M`jkf�UncQ�QUnfPUkI�K4Fph�EGRQ^�CGcQO'l
EGRQS%^)H"^�eQKJw Â S�H"EGR�h6Z�HJj�H"C+CGK4C+EGUnF E+R�^4ZdC Þ ^4H"R�jnK4OQcQ^�KyI�edKL^4M`UkI�M"\�I�eQE+U*^4H"CG^�cQC�HJIgEGM`R
�6Kaf`M`RQOp��e�HJI��DH"U�Z6M`UnUgE+�QCGKiE+R_IgeQK�Uge�HJjgK4OPlzFNK4FNM`jnf�lzM"RQC+f%^4ZQC�ð'w

��Ü à Ü ó¥�9ô�ô��'õ�ö~�gÛ"Ú�ö~�9õ

BDM`FNFLcQRdEG^)H9I�EGM"R}Un^)H"C+EGRQS�Z�K4jk\AM`jgF%H"RQ^�KL��K�Iz�¥K4K4R¦I�eQK�B]B]{Q| Ð ^4M`cQZdCGK4j�h;^4ZdC Þ h
H"RQO�I�edK�B]B]{Q| Ð EG^�KsFNM'OdK4C�EGUDUneQM©��R_EGRT��E+S`cQjnK ê w x edK�F%E+RQEGFycQF I�E+F%K*M©�`K4jvH"CGC
ZQjgMP^4K�UgUgM"jgUL\AM`j�I�eQK%^4M`cdZQCGK�jVI�M}^4M`FNZQC+K�I�K[I�edK�jgK�^4K4E��`K�MJ\]O�HJI�Hp\AjgM"F IgeQK�UnK)H9lmEG^�K
F%MPOQK4C�EGU¥UgeQM©��R;w x eQK*I�EGFNK4jnUDHJjgKsZdC�H"^�K4OTH"jnM`cQRQO%I�eQK�cdRQOQK4jnC+fPEGRdS�À±þPO .#5L8(Q�^4H"CGC
EGRQUnEGOQK]I�edK�^�ZQC Þ �©Ê�� Ë)Î��F�`Ì§�'Ö?�m� �3�@Î��PÌdÖ?�D�§ª?�F�D«%jgM`c'I�EGRdK"w x eQK ëIRTS Ì �?�R«[^4H"CGCdM`R
H�ZQjgMP^4K�UgUnM`jsE+RQ^4C+cQOQK4U*UgKa�`K4jgH"C�|�r-À]^4H"CGC+U4h1M`RQK�\AM`jsK4H"^�e�EG^�KyZQjnM'^�K4UnUgM`j�I�e�HJIsFLcQUkI

Ðd.



UgK4RdO�O�HJI�H[IgM�HNS`E+�"K4Rp^4M`cQZdCGK4j�ZQjnM'^�K4UgUnM`j4w Â IgM"I�HJC�M"\ ¼`¼ Iz�DM9lzOQE+F%K�RQUgE+M`R�H"C�«QK4CGOdU
M`RpIgeQK�M'^�K)H"R1è9UgK)H@lzEG^�K�S`jgE+O}HJjgK�^4M`FNFLcQRdEG^)H9I�K4O�w x edEGU�^4M`FNFLcQRdEG^)H9I�EGM"RTEGU]^�eQM`UnK4R
\AM`j�UnI�cdOdf_�6K�^)H"cdUgK�E+I�EGU]IgeQK�F%M`UkI�KaX'Z6K�RQUgE��`K�EGR_I�eQKVB]B]{Q| Ð UnfPUkI�K4F×H"U�H[jgK�UgcQC�I
M"\6IgeQK]jgK�C�HJIgE+�"K4C+fVC�HJjgS`KvR cQFy�6K�jtMJ\6S"jgEGO�Z�M`E+R IgU�H"RQO�«�K�CGOQU�H"RdO[IgeQK�jgK�C�HJIgE+�`K�C+fVeQEGS"e
\AjgK4¿ cQK�RQ^�fNM"\6^4M"F%FLcdRQEG^4HJI�E+M`R;h"M"RQ^4K�K)HJ^�e�^4M"cQZQCGK�j,I�E+F%KvUkI�K�Z;w Â RQMJI�eQK�jt^�eQH"CGC+K4RQS`K
H"UgUnM'^�E�HJIgK4OÃ��E+IgeÑI�edEGU�^�M`FNFLcQRQE+^)HJIgEGM`R¨EGUNI�e�HJI%I�eQK�OQK4^�M`F%Z�M`UnE+I�E+M`RQUNM"\iI�edK�EG^�K
S`jgE+O�EGR�IgeQKL^�M`cQZQC+K4jiH"RdOªEGR�IgeQKLEG^�KyFNM'OdK4C�H"jgKLRdK)H"jnC+f}M`jnIgeQM`S`M`RQH"C~h1UgM�IgeQKLI�MJI�H"C
RPcdFL�6K�j-M"\�F%K�UgUgH"S`K4U�Z�HJUgUgK�O%��K�Iz�¥K4K�RNIgeQK]^4M"cQZQCGK�j�H"RQO�E+^4K]FNM'OQK�Cd^�M`F%Z�M`RQK�R�I�U-EGU
Izf'ZdEG^)HJCGC+f�I�edKtF%H9X'EGFycQFâR cQFy�6K�j>Z�M`UnUgEG�dCGK�o�E�w KJw+h©IgeQK-ZQjgMPOQcQ^aI>M"\'IgeQK�R cQFL��K4j�M"\'EG^�K
H"RQO�^�M`cQZQC+K4jtZQjgMP^4K�UgUnM`jgU�uaw Â U¥EGRQOQE+^)HJIgK4ONEGR�{'K4^aI�E+M`R Ð w Ð h�I�edK�8L9 A4+�.�@D8�+%OahdEGRd^4CGcdOQEGRQS
Ñ 9?24+%5R.�Oah"H"jnK-UgKaI�cQZ�OQcQjgE+RQS]EGRdE+I�EGH"CGE+�)HJIgEGM`R�M"\'HvS`E��`K�RyB]B]{d| Ð E+R�I�K4S"j�HJIgEGM`R;w�é�cdjgEGRdS
jgcQR�I�E+F%KJh�^4M`FNFLcQRQE+^)HJIgEGM`RªMP^4^�cQjgUi��E�I�e¦CGE+InI�C+KLM©�`K4jneQK)HJO�KaX'^�K4ZdIV\AM`j�I�eQKNZ�H"^�¢ E+RQS
M"\�OQHJI�H�\AjgM`F FLcQC�I�EGZdCGK*«QK4CGOdUyoÅI�K�F%Z�K4jgHJI�cQjnK"hd��E+RQO;h�KaI�^"w³u�EGR�I�MNH�UgE+RQS`CGKiFNK4UnU�H"S"K"w

ÀzR}��EGS"cQjgK ê h�UnK��`K�j�H"C�OQE+�6K4jnK4R�I�^4M`R'«�S`cQjgHJI�E+M`RQU�H"jgK�UgedM@��R�w]r-jgMP^4K4UnUgM`j*^4M`cdR IgU
\AM`jiI�eQKN^4M`cdZQCGK�j��JH"jkfb�6KaIz�DK�K4R . H"RQO Ð�¼ w x eQK%E+^4KNF%MPOQK�C,EGU�H"C+CGMP^)HJIgK4O .©Þ ZQjgMJl
^4K4UnUgM`jnUVE+RbH"CGC�^)H"UnK4U�wLÀzR¦H"CGC�^)H"UnK4U�KaX'^4K�ZdIyH"UiRQM"IgK4Ob�6K�CGM©��h;I�edK�^4M`cQZdCGK4j�H"RQObEG^�K
F%MPOQK4C�H"jgKijncQRQRQE+RQS�M`RTOQE���K�jgK�R I�RdM'OQK�U]M"\�I�eQKse�H"jgO'�vH"jnK"h�UnM[IgEGFNEGRQS"UDH"jnKiH"C��vH)fPU
H"UgUnM'^�E�HJIgK4O_��E+I�e®ÓnMJ��lmRQM'OdK4Ô�^4M"F%FLcdRQEG^4HJI�E+M`RT^4M`UkI)w

BDM`FNFLcQRdEG^)H9I�EGM"RªUg^)HJCGK4UVZ6MPM`jnC+fªM`R¦I�eQKNÀ�Ù]| Z Þ`Ý`æ \AjgM`F . I�M à ZQjgMP^4K�UgUnM`jgU�w
x eQEGUNEGUNRQM"IN^)HJcQUgK�OÁ� f§IgeQK�UnM"\ÅIz�DH"jgK}�QcdI%EGRQUkI�K)HJOÑ��f�I�eQKpj�HJIgEGMbM"\iZdjgMP^4K4UnUgM`jnU
I�M_^4M`FNFLcQRdEG^)H9I�EGM"R�^�e�H"RdRQK4C+U�M"RbIgeQK�À�Ù]|Ww x edK�^4M`cQZdCGK4jiE+UiM`RªM`RQK à l~�vH)f�RQM'OdK
H"RQO�E+UVcdUgEGRdS�H"C+C,I�eQK%M"�1lzRQMPOQK[��H"RQO'��EGOdIge�H)�JH"EGCGH"�QCGKVI�M}IgeQKNRQM'OdK%jnK4S�H"jnOQCGK�UgUVM"\
OQK4^�M`F%Z�M`UnE+I�E+M`RTM`j]ZQjnM'^�K4UnUgM`j�cQUgKJw Â �6M©�"K à ZQjnM'^�K4UgUnM`jgU�h1^4M`FNFLcQRQE+^)HJIgEGM`R�Ug^)HJCGEGRdS
EGFNZQjgM©�`K�U}Odj�H"F%HJI�E+^)H"C+C+f"wì{'^)HJCGEGRdS¨E+U_RQK)H"jnC+fÁC+EGRQK4H"j�\AjgM"F .©Þ I�M Ð�¼ ZdjgMP^4K4UnUgM`jnU

Ð�¼



�6K�^)H"cQUnK�I�eQKsRPcdFL�6K�jDM"\�^�M`FNFLcQRQE+^)HJIgEGM`RN^�e�H"RQRdK4CGUDOQM`cQ�QC+K4U�oÅ\AjgM`F ¼ IgM Ø utH"UDI�edK
RPcdFL�6K�j*MJ\�ZQjnM'^�K4UnUgM`jnUsOQM`cd�QCGK�U*HJ�6M©�`K à ZQjgMP^4K�UgUgM"jgU�EGRTI�eQE+U�^)H"UnK"w Â U*ZdjgMP^4K4UnUgM`jnU
H"jgK[H"OdOQK4OªI�M�IgeQKL^�M`cQZQC+K4j4h;IgeQK�UgE+�4KLMJ\tIgeQK�FNK4UgUgH"S`K�UiOQK4^�jgK)HJUgK"h���eQE+CGKyIgeQKLI�MJI�H"C
RPcdFL�6K�j�M"\�FNK4UnU�H"S"K4U�Z�H"UgUnK4OpI�M�I�eQK�^�M`cQZQC+K4j]EGRd^4jgK4H"UgK�U4w

ÀzR%M`jgOQK�jtIgMyS�HJEGR�\AcQjnIgeQK4jtEGRdUgEGS"e ItE+R IgMVIgeQK*^�M`FNFLcQRQE+^)HJIgEGM`R�^�M`UnIgUDM`RNI�eQK�À�Ù]|
Z Þ`Ý`æ H"RdObIgeQK4E+j�K��6K4^aI�M`Rª^4ZdC Þ ^4M"F%FLcdRQEG^4HJI�E+M`R�jnM`cdI�E+RQK4U�h;I�eQK�E+^4KYlz^4M"cQZQCGK�js^�M`F[l
FLcQRQE+^)HJIgEGM`Rb�vHJULH"C+UgM_I�EGFNK4O¦��f¦cQUgE+RQS}IgeQK Ð`¼ lm�DH)fWRdM'OQK�UVMJ\�ÙDCGcdK4Ug¢�f"w}��M`j�I�edK
^4M`cQZdCGK4j*M`R . I�M .)Þ ZQjgMP^4K�UgUnM`jgU�h6I�edKyEG^�KyFNM'OdK4C>H"RQO�^�M`cQZQC+K4j*H"jgKVCGMP^)HJIgK4O}M`R�I�edK
U�H"FNK_RQM'OdK"wÑBDM`F%FycQRQEG^4HJI�E+M`R§EGR�I�edEGU�^)HJUgKpEGU��PE�HªUge�HJjgK4OPlzFNK4FNM`jnf§M"Z6K�j�HJIgEGM`RQU
EGR�I�edK�À�Ù]| |�r-ÀsCGE+�Qj�HJjnf}H"RQOªjnK4UgcdC+I�UiE+R�I�eQK���K4UkI�Z6K�jn\AM`jnF�HJRQ^4K[H"RdOªUg^)HJCGEGRdSTM"\
H"CGC-ZQCGHJIg\AM"jgFNU�I�K4UkI�K�O;w Â CGC+M'^4HJI�E+RQS Ð�¼ ZQjgMP^4K�UgUnM`jgU�\AM`j�IgeQKN^4M`cQZdCGK4j�h>��E�I�e¦I�eQKNEG^�K
F%MPOQK4C>UnIgEGC+C�«'XdK�O¦HJI .©Þ h�jgK�¿ cQEGjnK4UiH�UnK4^�M`RQO Ð�¼ l~�vH)f}RQM'OdKLH"RQO�\AM"jg^4K�U�^4M"F%FLcdRQE�l
^)HJIgEGM`RWM"��lmRQMPOQK�HJS�H"EGR�w x edK�^4M`FNFLcQRdEG^)H9I�EGM"RWZ�K4jk\AM`jgF%H"RQ^�KN\AM`j�I�edEGUy^4H"UgK�EGUVH"R
M`jgOQK�j�M"\�F%H"S`RdE+I�cdOQK]UgC+M@�¥K4j-Ige�H"R[I�eQK .©Þ lmZQjgMP^4K�UgUnM`j4h M`RQKYlzRQMPOQK�^4M"cQZQCGK�jklmEG^4K]FNMPOQK4C
^4M`Rd«QS`cQj�H9I�EGM"RÑH"RdOÑEGUNM`RQC�f�H"U[\�H"UnI�H"U Ø H"RdO à ^�M`cQZQC+K4jNZQjgMP^4K�UgUnM`jNIgEGFNEGRQS"U�M`R
M"I�eQK�jsZQCGHJIg\AM"jgFNU4w x edEGUsOdK4S`jgH"O�HJIgEGM`RpEGRp^4M`FNFLcQRdEG^)H9I�EGM"RpZ�K4jk\AM`jgF%H"RQ^�KVE+U*^4H"cQUnK4O
� fV��M"I�e�I�eQKvOdM`cQ�QC+EGRQS�M"\QIgeQK¥IgM"I�H"C R cQFL��K4j�M"\�FNK4UgUgH"S`K�U,H"RQOVI�eQKv^�M`FNFLcQRQE+^)HJIgEGM`R
RQM©�ûMP^4^�cQjgjnEGRQS�K�R IgEGjnK4C+f%��K�Iz�¥K4K4R}RQMPOQK4U�hQ^4M`FNZ�H"jnK4O�IgM�M`R'lzRdM'OQKi^�M`FNFLcQRQE+^)HJIgEGM`R
M"\�IgeQK .©Þ lmEG^4KJh .©Þ lm^4M`cdZQCGK�jv^)H"UnK"w

��E+S`cQjnK ê UgedM@��U�HWOQE+jgK�^�IN^4M`FNZ�H"jnEGUnM`R®MJ\�^4M"F%FLcdRQEG^4HJI�E+M`R§^4M`UkI�M"\s^4ZQC Þ �PU�w
^4ZQC�ð�M`R%ÙDCGH"^�¢�\AM`jgK�UnI)w Â C+IgeQM`cQS`e[^�ZQCÅðicQUgK�O Ø Æ�Z6K�R1|�r�I�edjgK)HJOQUDM`R%H�ÙDC�H"^�¢�\AM`jnK4UkI
RQM'OdK"h`I�edKs|}r�À>^4M"F%FLcdRQEG^4HJI�E+M`RV�DH"U�UgE+RQS`CGKYlmIgeQjgK4H"OQK4O�w,��E+S`cQjgK ê UgeQM©��U-I�e�H9I�^4ZQC Þ
EGU�H"��M`cdI ¼"æTU \�H"UkI�K4jvIgeQK4Rp^4ZdCÅðyM`R_M`RQK�ZQjnM'^�K4UnUgM`j�H"RQOTIge�HJI]I�edK�^�M`FNFLcQRQE+^)HJIgEGM`R
^4M`UkI*^4H"Rp�6K�jgK�OQcQ^�K4O���fpH"OdOQEGRQS�ZdjgMP^4K4UnUgM`jnU�IgMNIgeQK�^4M`cdZQCGK�j4w

Ð`Ð



x eQK�^�M`F%FycQRQEG^4HJI�E+M`R�Z�K4jk\AM`jgF%H"RQ^�K,M"\'À�Ù]|ìZ Þ`Ý`æ ÓnM`R'lmRQMPOQK4Ô]E+U�H]\�HJ^�I�M"j�M"\dðvIgM

.©æ IgEGFNK4U>�6KaIgI�K�j�Ige�H"RVIgeQKD^�M`FNZ�H"j�HJ�QCGK�À�Ù]| Z Þ`Ý`æ ÓkM"��lmRQMPOQK4Ô�Z6K�jn\AM`jnF�HJRQ^4KJw x eQE+U
EGU-HicQRQE+¿ cQK]^)H"UnK�H"RQO[UgedM@��U�ÄncQUkI�eQM©�ÃFLcd^�eN^�M`FNFLcQRQE+^)HJIgEGM`RVZ6K�R�H"C+IzfyEGU,E+RQ^4cdjgjgK�O
M`R¦IgeQKNÀ�Ù]|Ò\AM"j�S"M`EGRQS¨ÓkM"��lmRQMPOQK"wÈÔ x eQK�B]B]{Q| F%H"¢JK4U�H"R¦K��6M`jnI�I�MpZQCGH"^4K�I�edK
^4M`cQZdCGK4j�H"RQOÃE+^4K�FNM'OdK4C�M`RÑI�edK�U�H"FNK�RQMPOQK�U�M`RÑIgeQK�À�Ù]| ��eQK�RQK��"K4j_Z6M"UgUgE+�QCGK
I�M%I�H"¢"KVH"Od�JH"R�I�H"S`K�M"\�IgeQKVM"R'lzRQMPOQK�^4M"F%FLcdRQEG^4HJI�E+M`RTZ6K�jn\AM`jnF�HJRQ^4KJw]BDM`FNZ�H"jnEGUgM"R
M"\�I�eQK�À�Ùv| r>M©�DK�j Ð H"RQO§Z Þ`Ý"æ I�E+F%E+RQS`U�EGR§��E+S`cQjnK ê UgedM@�ñI�eQHJILI�edK4jgKTE+ULCGE�IgIgCGK
OQE+�6K4jnK4RQ^�KVE+RpIgeQKV^�M`FNFLcQRQE+^)HJIgEGM`RTZ�K4jk\AM`jgF%H"RQ^�K�MJ\�I�edK4UgK�Iz�DM%F�HJ^�eQEGRQK�U]\AM`j]I�eQE+U
^)H"UnK"w x eQK�r>M@�¥K4j Ð EGU�h�E+R¦\�H"^aI)h>\�H"UnIgK4jVIge�H"R¦I�eQK%Z Þ`Ý`æ HJI à ZQjnM'^�K4UgUnM`jgUy�6K�^)H"cQUnK
^4M`FNFLcQRQE+^)HJIgEGM`R_E+U�IgeQjgM`cdS`e�M`RdKV^�e�HJRQRQK4C�M`R}IgeQK à lm�DH©f_Z Þ`Ý`æ �dcdI*Iz�¥M�^�e�HJRQRQK4C+U
M`RpIgeQK Ø lm�DH)f_r�M©�¥K4j Ð RQMPOQK4U�w

BDM`FNFLcQRdEG^)H9I�EGM"R�Z6K�jn\AM`jnF�HJRQ^4KiM`R_I�edKVq*rÁH"RQO à l~�vH)f_À�Ù]| Z Þ`Ý`æ E+U�jnM`cQS`edC+f
^4M`FNZ�H"jgH"�QCGKJh,�QcdIyUg^4H"CGE+RQS�EGUVZ6MPM`j�^4M`FNZ�H"jnK4O�IgM�I�eQK�^4M`FNZQcdIgKalzM"RQC+fbUnK4^�IgEGM`RdU�M"\
I�eQK}^4M`cQZdCGK4j%OQEGUn^4cQUnUgK�O½H"�6M©�"K"w x edEGU�Z�MPM`j%Un^)H"C+EGRQS¦EGU%HWjnK4UncQC+I�M"\�I�edK���H"CGH"RQ^�K
�6KaIz�DK�K4R�ZdjgMP^4K4UnUgM`jnU�H"RQO_^4M`FNFLcQRdEG^)H9I�EGM"R�^�e�H"RdRQK4C+U4w¥Æ�Rpá`H"�4�JhQ��eQEG^�e_F%H"EGR�I�HJEGRQU
M`RQKv^�M`F%FycQRQEG^4HJI�E+M`Ry^�eQH"RQRQK�CQZ6K�j,ZQjnM'^�K4UgUnM`j�HJI�HJCGCP^4M`cQZdCGK4j�ZQjgMP^4K�UgUnM`j-^4M`cdR IgU4h�I�edK
Ug^)HJCGEGRdSNE+Uv�`K�jnf_S`MPM'O�w

��ÜB��Ü úbÛa����öÅõ�ã

��E+S`cQjnK4U à h Ý h�H"RQO .©æ UneQM©� F%H"ZQZQE+RQS�Z6K�jn\AM`jnF�H"Rd^4Kª\AM`jTI�eQK¦^4ZdC Þ jgM`cdIgEGRQK
�@Ê�� É�ÖJÊ V Í Î�\AM"jtIgeQjgK�K�OQE+�6K4jnK4R�Iv^4H"UgK�U4w x eQKs«�jnUnID^)H"UnK[o���E+SQw à utE+UD�QE+CGE+RQK)H"j-F%H"Z'l
ZQEGRQSiMJ\ Ý «�K�CGOQU,\AjnM`FÕH x Ø ¼ HJIgF%M"UgZQeQK�jgK]S`jnEGOLIgMVHpÓ�X . ÔiMP^4K4H"R[S`jgE+O;w x edK�UnK4^�M`RQO
^)H"UnK�o���EGSdw Ý u�EGUiHT^4M"RQUgK�jn�JHJI�E��`K�F%H"ZQZQE+RQS�M"\ .©æ «�K�CGOQU�\AjnM`FÇH x Ø ¼ HJI�FNM`UgZdeQK4jnK
S`jgE+O¦IgM}H®Ó�X . Ô}M'^�K)H"R¦S`jgE+O;w x eQKNIgeQEGjnOb^)H"UnKªo���EGSQw .©æ u�EGU�H_^4M`RQUnK4jk�"H9I�E+�"K%F%H"Z'l
ZQEGRQSWM"\ .)Ð «�K�CGOQU[\AjgM`F HûÓ�X . Ô�MP^4K4H"RÑS"jgEGO¨I�MWH x Ø ¼ HJI�FNM`UnZQeQK4jnK�S`jnEGO;w x eQK

Ð Ø



HJI�FNM`UgZdeQK4jnKalmIgMJlzMP^4K4H"RNF�H"ZdZQEGRQS"UtcdUgK*IgeQK�UgM`cQjn^4K*F�H"ZdZQEGRQS�H"C+S`M`jnE+I�edF}h9��eQEG^�e�KYX l
K4^4c'I�K4U�H�jnK4OQE+UnI�jnEG�Qc'I�EGM"R�^4M`FNFLcQRdEG^)H9I�EGM"R�M"\�I�edK�UgM`cQjn^4K�«�K�CGOQU�ZdjgEGM"jsI�M_H�UnZ�H"jgUnK
F�HJIgjgE X�FLcdC+I�E+ZQC+f�o~{PK4^�IgEGM`R Ð w Ø uYw x eQK%MP^4K4H"RªI�M}HJI�FNM`UnZQeQK4jnK[F�H"ZdZQEGRQSTcdUgK4U�I�edK
OQK4UkI�EGRQHJI�E+M`R�F�H"ZdZQEGRQSbHJCGS`M`jnE+IgeQFòH"RQO¨KaX'K4^�cdI�K�U�HªUgZ�HJjgUgKpF%HJI�jnE�X�FLcQC+IgEGZQC�fb\AM`C�l
CGM©�DK�O½� fÃH�jgK�OQEGUkI�jgE+�QcdIgEGM`R®M"\�I�eQK�OdK4UnIgEGR�H9I�EGM"RÃ«�K4C+OQUTH"RQO½H�C+M'^4H"C�UgcQFpw x eQK
M'^�K)H"R'l~I�MJlzHJI�FNM`UnZQeQK4jnK_F�H"ZdZQEGRQSbjnK4¿ cQEGjnK4U%H¦RdM`jgF%H"CGE+�)HJIgEGM`R�UnI�K�Z;hD��eQE+^�eÑFNK)H"RdU
I�eQK�jgKTEGUyH"R§H"OdOQE+IgEGM`R�HJCtZdjgK4F%H"ZQZdEGRQS}FLcQC+IgEGZQC�fbM"\�H"C+CtMP^4K4H"R�«�K�CGOQUL��f¦I�eQK�CGMP^)H"C
H"jgK4H}\Aj�H"^aI�E+M`R¦\AM"CGCGM©�¥K4OW� f�H�Z�M`UnIgF�HJZQZQEGRdS}OQE��PEGOQKNM"\�H"C+CtHJI�FNM`UgZdeQK4jnK%«�K�CGOQUV� f
I�eQK�CGMP^)HJC�H"jgK4HL\Aj�H"^aI�EGM"R;w

Â UiOQEGUn^4cQUnUgK4OWEGRW{'K�^�I�E+M`R Ð w Ø h�I�edKN^�ZQC Þ F%H"ZQZQE+RQSTH"C+S`M`jnE+I�edF×c'I�EGC+EG��K4UsIgeQK�EGR'l
I�K4jnZ6M"C�HJIgEGM`RW^)H"Z�HJ�QEGC+E+IzfbEGR�|�B x h,C+K��`K�j�H"S"EGRQSÈ),+-+�.'/10324+%5�675�8�+%93.�ONEGRÍ0323AD<FE 5LOah,«�K4C+O
EGRQOQKYX'EGRQSQhQH"RQOT^)HJ^�eQK�jgK4cdUgK"wDBDM`FNFLcQRQE+^)HJIgEGM`R%EGR�IgeQKijgK�OQEGUkI�jgE+�QcdIgEGM`R�E+U�H"CGUnMLe�H"RPl
OQCGK�Oª� f�|�B x w�ÆsIgeQK4j�^�M`FNZQcdI�H9I�EGM"RQUsRQK�^4K�UgU�HJjnfªE+RbB]B]{Q|ÒH"jgKVZ6K�jn\AM`jnF%K�O���E+Ige
^4ZQC Þ 0323AD<FE 5�F%KaI�eQMPOQU4w

ÀzR%UgZQE�I�K�M"\;I�edKsOQE���K�jgK4Rd^4K4U¥EGRNI�eQK�I�eQjnK4Ks^4H"UgK�UDM"\���EGS`cdjgK4U à h Ý h'H"RQO .)æ h F�H"R�f
^4M`FNF%M"R¨^�M`RQ^�CGcQUnEGM`RQU[^4H"RÑ��K_F�H"OdK"wÑ|�H"ZQZQE+RQS¦Ug^)HJCGK4UNKaXPIgjgK4FNK4C�f��¥K4CGC�M`R�I�edK
¡ E+R c'X�^�CGcQUkI�K�j�H"^4jnM`UgU[HJCGC�ZQjgMP^4K�UgUnM`j�^4M`cdR IgU4w x eQKTF%H"Z�jnM`cdIgEGRQK�Un^)H"C+EGRQS}M`R�I�edK
qsr�H"RdO%À�Ù]|	UnfPUkI�K4FNU�EGU-S`MPMPO�KaX'^4K�ZdID��K�Iz�¥K4K�R Ø H"RQO à ZQjgMP^4K�UgUgM"jgU�M`R[I�eQK]À�Ù]|¦w

Â CGC�M"\]I�edK�F�HJZQZQEGRdS�Ug^4H"CGE+RQS�^�cQjn�"K4U�jnK4UgK�FL�QC+K�I�eQK%��c'X�jgK4UncQC+IgUyE+R§��EGS"cQjgK�ð
F%M`jnK]I�e�H"R[I�edK�^�M`FNFLcQRQE+^)HJIgEGM`R�jnK4UgcdC+I�UtEGRN��E+S`cQjnK ê w x eQK�UgKsjnK4UncQC+IgUtUncQS`S`K�UnItI�e�H9I
F�H"ZdZQEGRQS�^4M"UnIvE+U¥OdM`F%E+R�HJIgK4ON� f[��M`HJI�E+RQSJlzZ�M`E+R I�M"Z6K�j�HJIgEGM`RQU�E+RQUnIgK)H"O%M"\�^4M"F%FLcdRQE�l
^)HJIgEGM`R;w>ë�K]F%H"OQK�H�^�CGM`UnK4j-KYXQHJF%E+R�HJI�E+M`RyMJ\6IgeQK]^4M`FNZ�M`RQK4R�IgU-M"\6IgeQKº�©Ê�� É�Ö"Ê V ÍPÎ
^)H"C+C;\AM`j]I�eQK ¼ HJRQO .©Þ lzZQjnM'^�K4UgUnM`j�^)H"UnKyM`R�á`H"���"w Â I ¼ ZdjgMP^4K4UnUgM`jnU4h1I�eQK�^4M"F%FLcdRQE�l
^)HJIgEGM`RN^4M`UkI�U¥H"UgUnM'^�E�HJIgK4ON��E+I�eNjgK�OQEGUkI�jnEG�QcdIgEGM`R[M"\�Z6M"EGR�I�U�jgK�ZQjgK�UgK�R IDM`RQC�f ¼TU I�M Ø U

Ð ð



M"\;I�edK*I�MJI�H"C�^�M`UnI¥\AM`jDHJCGC�^)HJUgK4U�w Â I .©Þ ZQjgMP^4K�UgUnM`jgU�hdI�eQK�jgK�OQEGUkI�jnEG�QcdIgEGM`RN^4M"UnIvE+U�UnI�E+CGC
M`RQC+f àHU \AM`j-I�eQK��QE+CGEGRdK)H"j,^4H"UgKsH"RQO%H"jgM"cQRQO ¼JæHU \AM`j-I�edK*^�M`RQUgK�jn�JHJIgE+�`K*F�HJZQZQEGRdS`U4w
x eQKVjnK)H"UnM`R}\AM"jvI�eQE+U�OdE+�6K4jgK�RQ^4K�E+U�Ige�HJI�I�edK��dEGCGE+RQK)HJjvF�HJZQZQEGRdS�e�H"U�M©�`K4j�Iz��EG^�KyHJU
F�H"R�f_RQM"RQ�4K�jgM�F%HJIgjgE�X�K4C+K4FNK4R�I�UsH"U�OQM'K�U*IgeQK�«QjgUnIklzM`jnOQK4j�^4M"RQUgK�jn�JHJI�E��`KVF�H"ZdZQEGRQS
H"RQOÑUnM�e�HJU%FNM`jgK��QM�HJI�E+RQS¦Z6M`E+R�I��DM`jn¢1w x eQEGU[EGUNH"C+UgMbI�eQKpjgK4H"UgM"R®I�eQHJI)hDHJI%H"CGC
ZQjgMP^4K�UgUgM"j]^4M`cQR�IgU4hdIgeQK��QE+CGEGRdK)H"j�F%H"ZQZQE+RQSyE+RT��EGS"cQjgK à EGUDH"�6M"cdI�ð æTU UnCGM©�DK�jDI�eQH"R
I�eQK�^4M"RQUgK�jn�JHJI�E��`K�F�HJZQZQEGRdS`U4w

BDM`FNZ�H"jnEGRQS¦��E+S`cQjnK4U Ý H"RdO .©æ h¥M`RQKpUgK�K4U%Ige�HJINI�eQKp^4M"RQUgK�jn�JHJI�E��`K}M'^�K)H"R'l~I�MJl
HJI�FNM`UgZdeQK4jnK�F%H"ZQZQE+RQSÑE+U�H"��M`cdI ¼ IgMÁð¨IgEGFNK4UpUgCGM©�¥K4jpI�e�H"RâI�eQKW^4M`RQUnK4jk�"H9I�E+�"K
HJI�FNM`UgZdeQK4jnKalmIgMJlzMP^4K4H"RTF%H"ZQZQE+RQSQw,r�H"jnI�MJ\>IgeQEGUD^)H"R_��K�KaX'ZQCGH"EGRQK�O_� f%I�eQKiR cQFy�6K�j
M"\�«�K4C+OQU�F�HJZQZ6K�O§EGR�IgeQK�I�E+F%E+RQS`U�o .©æ �PU .©Ð uawWq*M©�DKa�`K�j4h�I�eQKTFNM`UnILEGFNZ6M`jkI�H"R�I
OQE+�6K4jnK4RQ^�K�E+R�I�eQK�UgKiIz�¥MN^4H"CG^�cQC�H9I�EGM"RQUDE+UDI�eQKiKYXPI�j�H�RQM"jgF%H"CGE+�)HJIgEGM`RNUnIgK4ZQU�jgK�¿PcdEGjgK�O
\AM`j�MP^4K4H"R'l~I�MJlzHJI�FNM`UgZdeQK4jnKtF%H"ZQZdEGRQSQw x eQE+U�RQM"jgF%H"CGE+�)HJIgEGM`R�E+F%ZdjgM©�`K�U>IgeQKvH"^�^4cQjgH"^�f
M"\�I�eQKLF%H"ZQZdEGRQS%�QcdI�jgK�UgcQC�I�U�E+RªH�UgE+S`RQE�«�^)H"R�Is^4M`UkIiEGRQ^�jgK4H"UgK�E+R�I�eQKy^4M`RQUnK4jk�"H9I�E+�"K
M'^�K)H"R'l~I�MJlzHJI�FNM`UnZQeQK4jnK�F%H"ZQZQE+RQSQw-BDC+M`UgK�j]KaXdH"FNEGR�H9I�EGM"R�M"\>F%H"ZQZQE+RQSyZ�K4jk\AM`jgF%H"RQ^�K
M`R_á`H"���sUgedM@��UvIge�HJI¥I�eQK*RQM`jgF%H"C+EG�)H9I�EGM"RLI�H"¢JK4U]H"C+F%M"UnI¥H"UDFycQ^�e�I�E+F%K�H"U¥OQM'K�UDI�edK
UgZ�H"jnUgKYlzF%HJI�jnE�XTFycQC+IgEGZQC�f`w

W�0 	y8�3>=3��<7�)?A8�3�ÇÛ�3>:YX�<�5@<�7D�È�_?A7R�P="5@?A8�3�

BDZQC Þ e�H"Ui��K4K�RWcQUnK4O¦EGRªI�edKNB]B]{Q| ZdjgMPOQcQ^�IgEGM`RbUkf'UkI�K�F UgEGRd^4KN|�H"jn^�e ¼Jæ`æ`Ð w
B]B]{Q| Ð ��E+Ige�^4ZQC Þ e�H"ULUncQ^4^�K4UnUn\AcQC+C+f�^�M`FNZQCGKaI�K4O�M@�"K4j .©æ h æ`æ"æ f`K4H"jgU�MJ\�ZQjgMPOQcQ^Yl
I�EGM"R¾^�CGE+F�HJIgK�UgE+FLcQCGHJI�E+M`RQU4wÕé�K��`K�CGM`ZdF%K�R IpM"\�I�edEGUTRQKa� ^4M`cdZQCGK�j_�DH"U}H§eQEGS`edC+f
UgcQ^�^4K4UnUn\AcQC�FLcQC�I�E�f`K)HJjL^4M`C+C�H"��M`jgHJI�E+M`RW��K�Iz�¥K4K�RÃãsB Â ä	H"RQO¨é�K�Z�H"jnIgF%K�R�I[M"\ � RPl
K4jgSJf%CGH"��M`j�HJIgM`jgE+K4U�w x eQKsZ6M`jkI�H"�dEGCGE�Izf`h`Z�K4jk\AM`jgF%H"RQ^�K"h'H"RQO%KaXPI�K�RQUgE+�QEGC+E+Izf[M"\�^4ZQC Þ H"jnK
FLcQ^�eªEGFNZQjnM@�"K4O�M©�"K4j�^�ZQCÅð'w x eQKL^�ZQC Þ ^�M`cQZQC+K4j��vH"UsjgK4C+K)H"UnK4O�IgM�I�edKL^4M`FNFLcQRdE+Izf

Ð`Þ



EGR�I�edKpá"cQRQK ¼"æ`æ Ø jgK4C+K)H"UnKTM"\�B]B]{Q| Ð w�B]B]{d| Ð E+U�H)�JH"EGCGH"�QCGK[\AM`jLOdM@��RdCGM�H"O�H9I
�]�]��w ^�^4UgFpwÈcQ^)H"j�w K�OQc;w

Â CGS`M`jnE+IgeQF%UDH"RQO}Z6K�jn\AM`jnF�H"Rd^4KiUg^4H"CGE+RQS[ZQCGMJI�U]�DK�jgK�ZQjgK�UgK�R IgK4O�\AM`j]UnK��"K4j�HJC�E+F[l
Z6M`jkI�H"R�I�M"Z6K�j�HJIgEGM`RQU�EGR�^4ZQC Þ h,EGRd^4CGcdOQEGRQSpI�eQK%��c'X�^4M`FNZQcdI�HJI�E+M`R;h�FNK4jnS`EGRdSQh�^�M`F[l
FLcQRQE+^)HJIgEGM`R;h HJRQO�F%H"ZQZQE+RQSQw�ÀzR�S`K�RQK4jgH"C~h FNK4FNM`jnfNH"RdO%��M�H9I�EGRdSJlzZ�M`EGR�I-M"Z6K�j�HJIgEGM`RQU
H"jgKsH"�6M"cdI¥Iz�¥MyIgEGFNK4UtUgCGM©�¥K4j¥M`R%IgeQK ¡ EGR c'X%^�CGcQUkI�K4j¥^4M`FNZ�H"jnK4ONI�MyK�E+IgeQK4jtI�eQK�À�Ù]|
Z Þ`Ý`æ M"j�qsr½UnfPUkI�K4FNU4w�{P^)H"C+EGRQS%M"\�jgM`c'I�EGRdK4UsE+UsS`K�RQK4jgH"CGC�f_S`MPM'O}M`RbH"CGC�ZQCGHJIg\AM"jgFNU4h
H"C+IgeQM`cQS`e%I�eQK�Un^)H"C+EGRQSyM`R�I�eQK ¡ E+R c'X�^�CGcQUkI�K�jD\�H"jvM`c'I�Z�K4jn\AM"jgFNUvH"R�f�MJI�eQK�jvUnfPUnIgK4FNU
\AM`j�IgeQK4UnK�I�E+F%E+RQSTI�K�UnI�U�w x eQK%I�EGFNK4O¦jgM"cdI�E+RQK4UVEGR�^�ZQC Þ Z6K�jn\AM`jnF ^4M`FNZ�H"jgH"�QC+f�M`R
�6M"IgeNIgeQK�À�Ù]|×Z Þ"Ý`æ HJRQO�q*r�UnfPUnIgK4FNU¥\AM`j�RQK4H"jgC�f[H"C+CQI�K4UkI�U�w x eQK*À�Ùv|×Z Þ`Ý"æ ^�M`F[l
FLcQRQE+^)HJIgEGM`R�I�E+F%E+RQSiEGU�Z�HJjnI�E+^4cQCGH"jgC�fLS`MPMPONE�\�^�M`FNFLcQRQE+^)HJIgEGM`R[jgK�F�HJEGRQU-KYXd^�CGcQUnE+�"K4C+f
ÓnM`R'lmRQM'OdK4Ô��Qc'ILEGUV¿ cQE+IgK�Z�M'M`jVE+\]^�M`FNFLcQRQE+^)HJIgEGM`RbEGU�ÓnM"�1lzRQMPOQK�Ôª{'M`FNK�jnM`cdIgEGRQK�U
H"CGUnM�Z�K4jk\AM`jgF jgK�C�HJIgE+�`K�C+fVZ6MPM`jnC+fVM`R�I�eQK�À�Ù]|	Z Þ`Ý`æ ��eQK�RNIgeQK�F%K�F%M"jnfVUgcQ�QUkfPUnI�K�F
EGU]ZQcQUneQK4O�w

Æs�`K�j�H"C+C~h�^4ZdC Þ I�E+F%E+RQS`U�H"jnK_EGFNZQjgM©�`K�O�^4M`FNZ�H"jnK4O�I�Mb^4ZQC�ð�\AM`j�I�eQK_U�HJF%K_M`Z'l
K4j�H9I�EGM"RQULM`R�IgeQKTU�H"FNK�ZQjnM'^�K4UnUgM`j�^�M`cQR�I�U�w�ÀzR¨H"OQOQE�I�E+M`R;h�^�ZQC Þ ^4H"R§��KTUg^)HJCGK4O�IgM
S`E+�"K�Z�K4jn\AM"jgF%H"RQ^4K}cQRQjnK)H"^�e�HJ�QCGK}� f¨I�edK�UgeQH"jgK�O'lzFNK4FNM`jnf�lmM`RQC+f�^�ZQCÅðPw x eQE+U�^4H"R
eQK4C+ZªjgK4OdcQ^4KyIgeQKyIgM"I�H"C�I�E+F%K�I�M�UgM`C+cdI�E+M`R�M"\-IgeQKy\AcQC+C�UkfPUnI�K�F}w ! Rd\AM`jkI�cQR�H9I�K4C�f`h�H"R
K��JH"CGcQHJI�E+M`R�M"\>M©�`K�j�H"C+C�B]B]{Q| Ð Z6K�jn\AM`jnF�HJRQ^4KiHJRQOT^4ZQC Þ �ÈU]jgM`C+K�EGR�E�I]EGUD�6Kaf`M`RQO_I�edK
Ug^4M"Z6K�M"\>I�eQE+U]Z�H"Z�K4j4w

BDZQC Þ E+U�FNM`jgKtKaXPIgK4RQUnEG�QC+KDI�e�HJRLZQjgKa�PEGM`cQU>�`K�jgUgE+M`RQU,MJ\QI�eQKD^4M`cQZdCGK4j�H"RQOyZQjgM©�PEGOQK�U
UnI�HJRQO�H"jnOQEG��K4O�^�M`cQZQC+K4j�lzFNM'OQK�C�EGR�I�K�jn\�H"^�K4U�w�ë½E+IgeNIgeQK³M 5�E <3O�F%MPOQcQC+K"h�^4ZdC Þ ZQjgM©�PEGOQK�U
H�UgEGRdS`CGK%CGMP^)HJIgEGM`R¦\AM`jyI�edKT^4MPM`jgOQE+R�HJIgK4O§H"OdOQE+IgEGM`R�MJ\*RdK��ñ«�K4C+OQUyI�M�IgeQKT^4M"cQZQCGK�O
F%MPOQK4C6O�HJI�HV��M©��w�ÀzRT^4M`R�I�jgH"UnI]IgM[B]B]{Q| ¼ h1H"CGC�^4M`FNZ�M`RQK4R�IgUvEGR_B]B]{d| Ð RQM©�ûcQUnK

Ð�ê



I�eQKNU�H"FNKNF%MPOQK4C lz^�M`cQZQC+K4j�/1A4+%5R.#G'@D8L5NF%MPOQcQC+K"w�ã*K��ìFNMPOQK4C+Ui^)H"RWjgK4ZdC�H"^�K%^�cQjgjnK4R�I
^4M`FNZ6M"RQK4R�I�U���fpH"OQOdEGRQS[^)HJCGCGU¥I�M�I�eQK�UgK�/1A4+%5R.#G'@D8L5�jgM`c'I�EGRdK4U4w

Ù¥f§H"�QUnIgj�H"^aI�E+RQS�I�eQK_^�M`F%FycQRQEG^4HJI�E+M`R�FNK�IgeQM'O¨H)�DH©f§\AjnM`F IgeQK_^4M`FNZ�M`RQK4R�IgU
cQUgE+RQS�I�eQK�8�9?A4+�.�@D8�+*O�HJI�HJIzfPZ6K[HJRQOªUgE+F%ZQC+KyE+R IgK4jk\�H"^4K�U4h;^�ZQC Þ E+U�EGR�Ka��K�^�I�HJInI�H"^�edK4O
I�M�IgeQK�^4M"F%Z�M`RQK�R IgU4w x eQEGULFNK)HJRQUy^�ZQC Þ \AcQRQ^�IgEGM`RQH"CGE�Izfb^)H"R���K�FNEGS"j�HJIgK4OWIgM�I�edK
^4M`FNZ6M"RQK4R�IvZdjgMP^4K4UnUgM`jnU]E+\;IgeQK4jnK�EGUDHyZ�K4jn\AM"jgF%H"RQ^4K���K4RQKa«QI)w�ÀzR�I�edKsKaXPIgjgK4FNK�^4H"UgKJh
H"CGC>^4ZQC Þ \AcQRQ^aI�E+M`R�H"C+E+IzfWo�F%H"ZQZdEGRQSQh�FNK4jgS"EGRQSQh1��c'X�^)H"C+^4cQCGHJI�E+M`R;h1OQEGH"S`RQM`UkI�E+^4U4h�K�Ig^"w³u
^4M`cQC+O��6K]FNEGS"j�HJIgK4OLE+R IgM�I�eQK�/BA4+%5�.QG'@R8�5]C�H)f`K�j4h H"RQOLIgeQK]^4M"cQZQCGK�j�H"U-HicQRQE+¿ cQK�B]B]{Q|
^4M`FNZ6M"RQK4R�I�^4M`cdCGO_OQEGUgH"ZQZ�K)H"j�w

BDZQC Þ �vH"U*OQK4UnEGS`RdK4O}\AM"j�KYXPI�K4RdUgEGM"R;w�Æ�RQKi\AcdI�cdjgKVH©�"K4R cQKLMJ\,KaX'ZQC+M`j�H9I�EGM"RpE+U�H"C�l
I�K4jnR�HJIgE+�`K�UtIgM�IgeQK�FLcQC+IgEGZQC+KDKYXdK�^4cdI�H"�QC+Kalz^�M`RQ^�cQjgjnK4R�I]KaX'K�^4cdIgEGM`R%^4M`Rd«QS`cQj�H9I�EGM"R%HJRQO
H"RªK��6M`jnI�EGU�cQRdOQK4j��DH)f�I�MTKYX'Z6K�jgEGFNK4R�I���E�I�eªM"IgeQK4jsM`ZdI�E+M`RQU�UncQ^�e¦H"U�UnEGRQS`C+KyKYXdKYl
^4cdI�H"�QCGKV��E+I�e�F%E XdK�O�^4M"RQ^4cQjnjgK�R I�HJRQOªUgK�¿PcdK4R�I�EGH"C�KYXdK�^4cdIgEGM`R�w x edK[|�r�qÕCGE+�Qj�H"jkf
cQUgK�O���f�^4ZdC Þ I�M�H"UnUgEGS"R�|}r�À�^4M`FNFLcQRdEG^)H9I�M`jnU,I�M�F%MPOQK�CGU-H"C+jgK4H"OdfLUncQZQZ�M`jnIgU�F�H"R�f
H"C+IgK4jgRQHJI�E��`K�KaX'K4^�cdI�E+M`RªF%MPOQK�U4wsBDZQC Þ OQHJI�HJIzfPZ�K4U�^4H"R���KycQUnK4O�IgM�\AM`jgF	RdK�� ^4M`cPl
ZQCGK�jgU]H"RdOp^�M`cQZQC+K4OTUkf'UkI�K�F%U�jgK4H"OQE+C+f`w,q*M©�DKa�`K�j4h�^4M"F%Z�M`RQK�R I�FNMPOQK4C+UDF%H©f%jgK�¿ cQEGjnK
F%MPOQE+«Q^)HJIgEGM`R_��K�f`M"RQO���e�HJI�I�edKy^4cdjgjgK�R�IiH"jn^�eQE+IgK4^�IgcQjgKVjgK�¿PcdEGjgK�U4w*B]B]{Q|�^�M`F%Z�MJl
RQK4R�I�UyH"jgK[KYXdZ�K4^aI�K�O�I�MpF%M©�`K�IgM}eQE+S`eQK�j�jnK4UnM`CGcdIgEGM`RdU4w%ÙDK4RQ^�edF�H"jn¢ ULH"jnK�H"C+jgK4H"Odf
�6K�EGRQSV^)H"jnjgEGK�O�M`c'IDM`R%eQEGS"eQK4j�lzjgK�UgM`C+cdI�E+M`R[S`jgE+OQUtcQUgE+RQSy^�ZQC Þ H"RQO%IgeQKsOdK)H"O��"K4jnUgEGM"RQU
M"\�IgeQK�^4M`FNZ�M`RQK4R�IgU4w

Â ^�CGM`UnK�^�M`CGCGH"��M`j�HJIgEGM`R%KaX'EGUkI�U���K�Iz�¥K4K4R�B]B]{Q| HJRQOpIgeQK � H"jnIge�{ f'UkI�K�F£|pM'O'l
K4CGE+RQS[��j�H"FNK��¥M`jn¢bo � {Q|��,u�o�q*E+CGCt�aÚDÛ"��ÜGh ¼"æ"æ Ø uawt|pcQ^�e�M"\>��e�HJI��DH"U�CGK4H"jgRQK�O�HJRQO
EGFNZQCGK�F%K�R IgK4O�E+RN^�ZQC Þ E+U-EGRd\AM"jgFNEGRQS�I�eQK � {Q|��bOQK4UnEGS`R�w x eQK�RQKYX'IvB]B]{Q|	^4M`cdZQCGK�j
F�H)f�e�H)�`KvH*^4M"FL�QEGRQHJI�E+M`R�M"\�^4ZdC Þ h"|�B x h"|�r�qVhJH"RQO � {Q|��¥w x eQKvB]B]{Q| ZQjnM9ÄnK4^aI

Ð`à



EGUy^�M`FNF%E�IgI�K�OWIgM�^4M`R�IgEGR c�H"C+C+fbEGFNZQjnM@�PE+RQS}IgeQK�UgMJ\ÅIz�vH"jnK�K4RdS`EGRQK�K4jnEGRQS�E+Rd\Aj�HJUnI�jncQ^al
I�cQjnK�\AM`jt^4C+EGF%HJI�KDF%MPOQK4C+EGRQSdh`cQUgE+RQS�I�eQK*�6K�UnItI�MPM`CGU�H)�JH"EGCGH"�QC+K"h"��E�I�e�^�M`FNZQcdI�H9I�EGM"R�H"C
Z6K�jn\AM`jnF�H"Rd^4K�H[eQEGS`e_ZQjnEGM`jnE+Izf"w

���<;9õ��R&]�G�g�4ã"ô��aõ�ÚÅù x eQEGU;�¥M`jg¢��vHJU>UncQZQZ�M`jnIgK4O�EGR�ZQH"jnI���f�IgeQKtBDCGE+F�HJIgK,BDeQH"RQS`K
ä�K�UgK)HJjg^�e�é�E+�PE+UgEGM"RªUgcQ�QZdjgM`S`jgH"F M"\DIgeQKTÆZMN^4K%M"\]Ù¥EGM`C+M`S`EG^4H"C&[ � R��PEGjnM`RQFNK4R�I�H"C
ä�K�UgK)HJjg^�e;h1ÆZMN^4K*M"\>{'^�EGK�RQ^4KJh ! w {6w'é�K4ZQH"jnIgF%K�R I¥M"\ � RQK�jgS"f[IgeQjgM`cdS`e%IgeQKiBDC+EGF%HJI�K
BDe�H"RQS`Kbr-jnK4OQE+^�I�E+M`R½r-jgM`S"j�H"F o~B]Bvr�rtuahvIgeQK Â ^�^4K�CGK4jgHJI�K�O BDC+EGF%HJI�K}r-jgK�OQEG^aI�EGM"R
ÀzRQE+IgE�HJIgE+�`K�o Â Bvr-À~l Â �JH"R�I�Kpß�H"jgOQK)uah�H"RdO�I�eQK_{P^4EGK�R�I�E+«Q^Té�EGUn^4M©�`K�jnf�IgeQjgM"cQS`e Â OPl
�"HJRQ^4K�O§BDM`FNZQcdIgEGRQS¦o�{'^4EGé Â B]u�r-jgM"S`j�H"Fph�cQRQOdK4jVBDM`R�I�jgH"^�I�ëÃl Ð'. l .©æ"Ý l � ã�ßsl Ð"à w
B]B]{Q| OQKa�`K4C+M`ZQFNK4R�I*EGU�ÄnM`EGR�IgC+f�\AcQRdOQK4O}� fTIgeQKVé�K4Z�H"jkI�FNK4R�I�M"\ � RQK�jgS"f}H"RdO}I�edK
ãsHJIgEGM`R�HJC-{'^�EGK4Rd^4KN��M`cQRQO�H9I�EGM"R;wyëWK[Ige�H"RQ¢}F%K�FL��K4jgU�M"\�IgeQK%BDM`F%ZdcdI�HJIgEGM`R¦{P^4E�l
K4RQ^�K�{PK4^�IgEGM`RªMJ\-I�eQKN{'^�EGK�R IgE+«�^�BDM`F%ZdcdI�E+RQSTé�E+�PE+UgEGM"R�HJI�ãsB Â ä \AM"j*I�edK4EGjsF�H"R�f
^4M`RQUkI�jncQ^�IgE+�`KªUncQS`S`K�UnIgEGM`RQU%OQcQjnEGRQS¦I�eQK�OdK��`K�CGM`ZdF%K�R I�M"\iI�edK�^4ZdC Þ ^�M`cQZQC+K4j�wâëWK
I�e�H"Rd¢ªá"M`eQRW|}E+^�e�H"CGH"¢"K�U�\AM`j�ZQjnM@�PE+OQEGRQS��JH"C+c�H"�QC+Ky^�M`F%FNK4R�IgUiM`RbH�K)H"jnC+f}�`K4jnUgE+M`R
M"\�I�eQE+UvZ�H"Z�K4j�w,ë�KiS`jgHJI�Ka\AcQCGC�fNH"^�¢ RQM©��CGK�OQS`K�cQUgKiMJ\�Ógá`H"�4�Jh ÔNH Ð ð æ lzRQMPOQKs^�M`FNZQcdInl
EGRQSN^4C+cQUnIgK4j�M`Z6K�j�HJIgK4O}� fTIgeQKy|�HJI�edK4F%HJI�E+^4U�H"RQO�BDM`F%ZdcdI�K�j�{'^�EGK�RQ^4KVé�E+�PEGUnEGM`R_H9I
Â jgS"M`RQRQK�ãsH9I�EGM"R�H"C ¡ H"��M`j�H9I�M`jkf�H"U�Z�H"jkI�M"\6E+I�U ¡ H"��M`jgHJI�M`jkf[BDM`FNZQcdIgEGRQS�ä�K4UnM`cQjg^�K
BDK4R�I�K�j4w Â OQOQE+IgEGM`RQH"C¥^�M`FNZQcdI�H9I�EGM"RQUV�¥K4jnKpZ�K4jk\AM`jgFNK4O§M"R�I�eQK_ã*HJI�E+M`R�H"CD{'^4E+K4RQ^�K
�1M"cQRQO�HJIgEGM`R x K4j�HJUg^)HJCGKsBDM`F%ZdcdI�E+RQSL{ f'UkI�K�F H9I¥IgeQKsr-E�IgI�Un�QcQjnS`eT{'cdZ6K�jg^4M"F%ZQc'I�EGRdS
BDK4R�I�K�j4w x eQK%ãsHJIgEGM`R�HJC-BDK4R�IgK4ji\AM`j Â I�FNM`UnZQeQK4jnEG^[ä�K4UnK)H"jn^�e�EGUiF%H"R�HJS`K4Oª��fªI�edK
! RQE��`K4jnUgE�Izf¦BDM`jgZ�M`jgHJI�E+M`R�\AM`j Â IgF%M`UnZQeQK�jgEG^[ä�K4UnK)H"jn^�e�cQRdOQK4jiI�edK�UgZ�M`RQUgM"jgUgedEGZ¦M"\
I�eQK�ãsH9I�EGM"R�H"C�{'^�EGK�RQ^4K���M`cQRQOQHJI�E+M`R;w
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ÙDKaIgI�S"K"h x w�h Â w�BDj�H"E+SQh>ä�w�á`H"FNK4U�h>åyw;ë�H)fPC�HJRQO;h�H"RQO§ß�w>{PIgj�H"RQO�h ¼"æ`æ'. � x eQK
é�Æ � r�H"jgH"CGC+K4C�BDCGE+F�H9I�KW|}MPOQK4C%o�rtB]|�uY� x eQK�BDM`FNZQcdI�H9I�EGM"R�H"Ciq�EGS`e��DH©f
H"RQO®ÙvH"^�¢ jgM�HJOQU4w�ÀzR�åLw�ãVw Â CGKYXQHJRQOQjgM©��h]ádwtádw�é�M"RQS�H"jnj�Hdh�htH"RQOÑBswtádw�ï[w

x H"R�o � OQU�w uYh;ü×���©�4Ü\9Yõ�Ú����Yõ�Û"Ú�ö~�9õ�Û"�-ó¥�9õh$)�����aõ����L�9õ�ó¥�9ôs���'Ú~Û"Ú�ö~�9õ�Û"��ø;�aö~�aõ����
ý�9Jó]ó�øm�¨þdÿ�ÿ(�"h�å�M`CGcQFNK ¼"æ�ê"Ð MJ\^]>���aÚ������`_��9Ú���ù�öÅõ ó¥�9ôs���PÚz���¦ø;�aö~�aõ����ah
ÙDK4jnCGEGR�hdZQZ;w . Ø àba�. ð Þ w�{'ZdjgEGRdS`K4j�lmå�K4jnC�H"Sdw

ÙDM©�PEGC+CGK"hdÙsw Â w�h1H"RQOpr>w1ä�w�ßiK4R�I)h .)Ý`Ý`à � x edKyãsB Â äÏBDCGE+F�H9I�Ki{ f'UkI�K�F£|pM'OQK�C~h
å�K4jgUnEGM`R}Æ�RQKJwPcQÜvó,��öÅôNÛ"Úz�<d /�/ h .".`. ð a�.".©Ð`æ w

ÙDjkf�H"R;h;�Dw�ÆLw�h;Ùsw;ß[w6ï�H"cd�6F�H"R�h�ëÏw;ß[w ¡ HJjgS`KJh;H"RQO�r�w;ä�w�ßiK4R�I4h .©Ý`Ý"Þ � x eQK
ã�B Â äñB]{Q| ��CGc'X�BDM`cdZQCGK�j4w>ã�B Â ä x K4^�e;w�ã*M"IgK Ø ¼ Ø h�ãsB Â ä�h�Ù¥M`cQCGOdK4j4h
B]Æ�w

BDM`C+CGEGRdU4h,ëÏw-éLw�h¥|Ww�ÙDC�HJ^�¢PFNM`R;h¥Bsw�ÙDE�I��JhDß�w,Ù¥M`R�H"R;hDBsw-ÙDjnK�IgeQK4jkI�M`R;hvádw Â w
BvH"jnIgM`R;h�r�w-BDe�H"RQSQht{�w-é�M`RQKaf`htádw�ádw�qsH"^�¢1hDádw x w-ïiEGK�eQC~h x w,q*K�RQOQK�jgUgM"R;h
ëÏw ß[w ¡ HJjgS`KJh éLw |}^)ïiK�RQR�HdhPÙsw�éLw�{dH"R�I�RQK�j4hPH"RQO%ä�w�éLw�{'FNE+Ige;h ¼"æ"æ ð'� x eQK
BDM`F%FycQRQE+Izf�BDCGE+F�H9I�K�{PfPUkI�K4F×|pM'OQK�C~�tB]B]{Q| Ð w\cQÜvó,��öÅôNÛ"Úz�<d�hQZQjnK4ZQjnEGR�I)w

é Â Æ�h .©Ý`Ý�ê � x eQK_ß � Æ�{ l Ð éiHJI�H Â UgUgE+F%E+C�HJIgEGM`RW{PfPUkI�K4Fpw-ÆZMN^4K�ã*M"IgK_{'K4jnEGK�U
M`RÃßiCGM"��H"C�|}MPOQK�CGEGRdSWHJRQOÃéiHJI�H Â UgUnEGFNEGCGHJI�E+M`R§é Â Æ ÆZM%^�K�ã�M"I�K Ý�ê l æ`Þ h
ã Â { Â ßiMPOQO�H"jnOp{'Z�H"^�Ky��C+EGS`e�I]BDK4R�I�K�j4w

é�jgcdF%FNM`RQO;h ¡ w Â w�h�ádw6é�K4FNF%K�C~h�Bsw;ä�w�|}K4^�eQM"UgK"h;qVw6ä�M`�dEGRQUnM`R;h6ï[w�{'¢ CGM©�¥K4j�h
H"RQOâádw Â w�{'ZQH"eQj4h ¼"æ`æd. � Â éiH9I�H�ÙDjgM"¢"K4j_\AM`j_é�E+UnI�E+jg�Qc'I�K4O¾BDM"F%ZQc'I�EGRdS
� R��PEGjnM`RQFNK4R�I�U�w'ÀzR�åywdã�w Â CGKYXQHJRQOQjgM©��h�ádwdádw'é�M`RQS�H"jnj�Hdh�hPH"RQO_Bswdádw'ï[w x H"R
o � OQU4w³uah ü¢���©�4Üdþdÿ�ÿ(�e9Yõ�Ú����Yõ�Û"Ú�ö~�9õ�Û"�1ó¥�9õh$)�����aõ����D�9õ}ó¥�9ôs���PÚ~Û"Ú�ö~�9õ�Û"�`ø;�aö~�aõ����ah
ZQZ;w Ðd.Na Ø æ w�{PZQjgE+RQS`K4j�lmå�K�jgC�HJSQw

Ø æ



q*KJhbfLw+hJH"RQOyBsw@é�EGRdSQh ¼"æ`æ ð'��BDM`cQZQC+EGRQS�|}cdC+I�E lkBDM`FNZ�M`RQK4R�I>|pM'OQK�CGU���fV|�r�q§M`R
é�EGUnIgjgE+�QcdI�K�O%|}K4FNM`jnf%BDM"F%ZQc'I�K4j Â jn^�eQE+IgK4^aI�cQjnK"wI9aõ�Ú~Ü6cQÜhgsö�ãR�Nü�����$�Ü-ó¥�9ôs��Ü
�v����Ü�d�hdIgeQEGU]E+UgUncQK"w

q*E+CGC�htBsw+hvBsw�é�K ¡ cQ^)H'h¥åLw�ÙDH"C�H@ÄnE�ht|Wwt{'c�HJjgK4�Jh Â w-O�H�{PEGC+�JHdh�HJRQO¨IgeQK � {d|��
á"M`EGR�Iv{'Z6K�^4E�«�^)HJIgEGM`R x K4H"Fph ¼"æ`æ Ø � x eQK Â jg^�edE+I�K�^�IgcQjgKiM"\�I�eQK � H"jkI�e_{ f'UkI�K�F
|}M'OdK4CGE+RQS[��j�H"FNK��¥M`jn¢�w,ó¥�9ôs��Ü�öÅõ�ø;�aö~�aõ����VÛ"õ��1i¥õ�ã"öÅõ������YöÅõ�ãjd � w

á`H"^�M`�;h�ä�w+h`ádw ¡ H"jnUgM`R;h"H"RQO � w`ÆiRdSQh ¼"æ"æ ð'��|_XdãÁBDM`FNFLcQRQE+^)HJIgEGM`R�H"RdO�r�H"jgH"CGC+K4C
ÀzR IgK4jnZ6M`CGHJI�E+M`R�EGR�B]B]{d| Ð ! UnEGRQS*I�eQKv|}M'OdK4CdBDM`cQZQC+EGRQS x MPM`¢ E+I4wF9aõ�Ú~ÜkcdÜlgsö�ãR�
ü�����$�ÜDó¥�9ôs��Üu�v����Ü�d�hdIgeQEGU�E+UgUgcdK"w

á`H"^�M`�;hPä�w�hPBswP{'^�e�H9\AK4j4hPÀ�w���M`UkI�K4j�h'|Ww x M"�QEGU�h H"RQO%ádw Â RQOdK4jgUnM`R;h ¼"æ`æd. �,BDM`FNZQc'l
I�HJIgEGM`R�HJC�é�K4UnEGS`RyH"RQO�r>K4jn\AM"jgF%H"RQ^4K¥M"\dIgeQKv�1H"UkI-Æ�^�K)H"R Â IgF%M"UgZQeQK�jgK�|pM'OQK�C~w
ÀzR�åLw6ãVw Â CGKYXQHJRQOQjgM©��h�ádw;ádw;é�M`RQS`H"jgjgHdh+h6H"RQO¦Bsw;ádw;ï�w x H"R¨o � OQU4w³uah�ü¢���©�4Ü
þdÿ�ÿ(�m9Yõ�Ú����Yõ�Û"Ú�ö~�9õ�Û"��ó¥�9õh$)�����aõ������9õ}ó¥�9ôs���'Ú~Û"Ú�ö~�9õ�Û"� ø;�aö~�aõ����ah9ZQZ;w .@ê ð a�.)à Ø w
{'ZQjgE+RQS`K�jklmå�K�jgCGH"SQw

á"M`RQK�U4h�r�w�ëÏw+h .©Ý`Ý`à � Â ! UnK4j�� U[ßicQE+OQK�\AM`jV{QBvä�À�r]� Â {'ZQeQK�jgEG^4H"C¥BDM'M"jgOQE+R�HJI�K
ä�K�F�H"ZdZQEGRQS�H"RdO�ÀzR�I�K�jgZ�M`C�HJIgEGM`R%r�HJ^�¢JHJS`K"w�h ¡ M"U Â C�H"FNM`UtãsHJIgEGM`RQH"C ¡ H"��M`j�H9l
I�M`jkf`h ¡ M`U Â CGH"FNM`U4hdã�|Ww

á"M`RQK�U4hyr�w*ëÏw�h .©Ý`Ý`Ý �½��EGjgUkI�HJRQO {'K4^�M`RQO'l�Æ�jgOQK�jbBDM`RQUnK4jn�JHJIgE+�"K§ä�K�F�HJZQZQEGRdS
{'^�eQK4FNK4UT\AM`jTß�jnEGOQU�E+R½{'ZQedK4jgE+^)H"CiBDM'M`jnOQEGRQHJI�K�U4w*ú¦�9õ�Üon��gÛ�Ü�7��N59Ü�d /��6p h
¼`¼"æ Ø a'¼`¼'.©æ w

ïiEGK�eQC~h1ádw�h1H"RQO}r�w1ä�w1ßiK4R�I)h ¼"æ"æ Ø � x eQKVBDM`FNFLcQRQE�Izf_BDC+EGF%HJI�K�{ f'UkI�K�F£|pM'OQK�C~h
å�K4jgUnEGM`R x �¥MQw\cdÜDó,��öÅôNÛ"Ú��<d /Ip h Ð`Þ`Þ`ÞbaPÐ`Þ`à�¼ w

¡ H"jgUnM`R;h�ádw�h]ä�wtá`H"^4M"�;h]H"RQO � wDÆ�RQSdh ¼"æ`æ ð'� x edK�|}MPOQK�CsBDM"cQZQCGE+RQS x MPM`CG¢ E�I)�

Ø .



Â ã*Ka�¾��M`jnIgj�H"R Ý"æ x M'M`C+¢ E+I¥��M`jDÙ¥cQEGC+OQEGRQSV|}cdC+I�E l�r-e�fPUgEG^�Uvr�H"j�H"C+CGK�C�BDM"cQZQCGK�O
|}M'OdK4CGU�wk9aõ�Ú~Ü�cdÜqg�ö�ãR��ü�����$�Üvó¥�9ôs��Ü��D����Ü�d�hdIgeQEGU�EGUnUgcQKJw

åtH"C+^�¢"K"hp{�w+h Â w�BvH"cQ��K4C�hTä�wVå�M`S`K�CGUgH"RQSQhTHJRQOìéLwLé�K�^4C�H9I)h ¼Jæ`æ Ø � Æ Â {'Àk{ Ð
Æi^�K)H"R Â I�FNM`UgZdeQK4jnK {'K4HÇÀz^�K	{'M`E+C ! UnK4j4�ÈU¤ßicQE+OQK"w x K4^�eQRdEG^)HJC®ä�K4Z�M`jkI

x äsè`B]|�ßVB]è æ Ø è Þ`à h�B � ä�� Â B]{�h x M`cQC+M`cQUnK"h1��j�H"Rd^4K"w

ë�H"UgeQE+RQS"IgM`R;h'ëÏw�|Ww+h�ádw'ëÏw'ëWK)H9I�eQK�jgC+f"h1ß�w Â w1|}K4K�eQC~h Â w�ádwQ{'K4FVI�RQK�j4h x wdëÏw
ÙDK�InI�S`KJh Â w>r>w�BDjgH"EGSdh>ëÏw�ß�w>{PI�jgH"RQO;h,ádw�|¦w Â jg�QCGH"UnIgK4j4h�åLw>Ùsw�ë�H)f'CGH"RQO;h
ä�w`á`H"F%K�U4h�HJRQOrf�wHs�eQH"RQSQh ¼Jæ`æ`æ ��r�H"jgH"CGC+K4C'BDCGE+F�H9I�K]|pM'OQK�C�o�r¥B]|�utBDM"R IgjgM`C
H"RQO x jgH"RQUnEGK4R�Is{'E+FLcQC�H9I�EGM"RQU4w�ó,��öÅôNÛ"Ú���ti÷Jõ�Û"ô�ö~��ù<d /�� h ê ð Ø a'ê`ê Ø w
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MPI communication layer

MCT MPH

CPL6 Datatypes/Methods

CCSM Models
(Atmosphere, Ocean, etc.) CPL6 main

datatypes

CPL6 main
I

II

III

IV
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domain

interface contract fields

SparseMatrix

Router Rearranger

bundle map infobuffer

CPL6 Model
Interface

CPL6 Internal

MCT

AttributeVectorGlobalSegMap

Ø
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Build GlobalSegMapBuild GlobalSegMap

Initialize Domain Initialize Domain

Initialize and build Router Initialize and build Router

Set Domain Values

Send Domain Values
(using Router)

Initialize Bundle Initialize Bundle

(typically a model)
Component with domain

Send InfoBuffer with

(typically the Coupler)
Component to learn domain

Receive Infobuffer

Broadcast to other nodes

Set decomposition

Root onlygrid dimensions

Exchange GSMap
Root Only

(then Bcast on each side)

(using Router)
Recv Domain Values

MxN Comm

?
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X]?'��<�7R��/�0
x eQK Óne cQ�'lzH"RQO'lmUgZ�M`¢"K�ÔÃH"jn^�eQE+IgK4^�IgcQjgKWM"\LIgeQK�BDM"F%FLcdRQE+Izf¾BDC+EGF%HJI�K¦{ f'UkI�K�F

|}M'OdK4C~w
X]?'��<�7R�È�;0

¡ H)f`K�jgK4O}UgM"\ÅIz�DH"jnKVHJjg^�eQE�I�K4^aI�cQjnKVMJ\-B]B]{Q| Ð ��E�I�ep^4ZQC Þ w
X]?'��<�7R�ÈØ;0

BDZQC Þ O�HJI�H9Izf'Z�K4U�H"RdOpIgeQK4E+j]OQK4Z�K4RQOdK4RQ^�EGK4U�w
X]?'��<�7R�o?�0

BDZQC Þ H"CGS"M`jgE�I�eQFÃ\AM`j�E+RQE+IgE�H"C+EG��EGRQS�HÖ8�9?A4+�.�@D8�+��6KaIz�DK�K4RVIz�¥M�F%MPOQK�CGU4w x eQK�O�H9I�HJIzfPZ�K4U
Ñ 9?24+%5R.mh�<39?>�@3/BA h�H"RQO 0323AD<FE 5�H"jnK�^4M`R�I�HJEGRQK�OpE+R_K)H"^�e}^4M`R�I�jgH"^�I�E+RQUnI�H"R�I�E�H9I�K4O�w
X]?'��<�7R�yW;0

x M"I�HJC�I�E+F%KLjnK4¿ cQE+jgK4Ob\AM`j ¼ Ø æ ^)H"C+CGUsIgM_IgeQK[^4ZQC Þ HJI�FNM`UgZdeQK4jnKalzMP^4K4H"Rª��c'Xb^4H"C�l
^4cQCGHJI�E+M`RTjgM`c'I�EGRdK"w
X]?'��<�7R�È�;0

x M"I�HJC�I�E+F%Ks\AM"j ¼ Ø æ ^)H"C+CGUDIgMNIgeQK�^4ZQC Þ ^4cQUkI�M`F MP^4K4H"RpF%K�jgS`KijnM`cdI�E+RQK"w
X]?'��<�7R�zp60

x M"I�HJC>IgEGFNKV\AM`j ¼ Ø æ jgK�^4K�E+�`K�UiM"\tO�HJI�H%\AjgM`F�I�edK�UgK)H@lzEG^�KyFNM'OdK4C,HJUiH�\AcQRQ^aI�EGM"R
M"\�^�M`cQZQC+K4j�ZQjnM'^�K4UgUnM`jgU�w
X]?'��<�7R�yu;0

x M"I�HJC�IgEGFNK�\AM`j ¼ Ø æ ^)H"C+CGU�I�MyIgeQKs^�ZQC Þ F%H"ZQZdEGRQSVjgM`cdIgEGRQK�\AM`jtI�eQK�E+R�I�K4jnZ6M"C�HJIgEGM`R
M"\ Ý «�K�CGOQU,\AjnM`F IgeQK�HJIgF%M`UnZQeQK�jgKvI�MiIgeQK]M'^�K)H"R[S`jnEGO�cQUnEGRQS��QE+CGE+RQK)H"j�EGR�I�K�jgZ�M`C�H9I�EGM"R;w
X]?'��<�7R�yv;0

x M"I�HJC�IgEGFNK�\AM`j ¼ Ø æ ^)H"C+CGU�I�MyIgeQKs^�ZQC Þ F%H"ZQZdEGRQSVjgM`cdIgEGRQK�\AM`jtI�eQK�E+R�I�K4jnZ6M"C�HJIgEGM`R
M"\ .)æ «�K�CGOQU;\AjnM`FûIgeQKtHJI�FNM`UgZdeQK4jnK�IgM]I�eQK�MP^4K)HJRVS`jnEGOicQUnEGRQS . UkInlzM"jgOQK�j�^4M`RQUnK4jk�"H9I�E+�"K
EGR�I�K�jgZ�M`C�HJIgEGM`R�w
X]?'��<�7R��/xw�0

x M"I�HJC�IgEGFNK�\AM`j ¼ Ø æ ^)H"C+CGU�I�MyIgeQKs^�ZQC Þ F%H"ZQZdEGRQSVjgM`cdIgEGRQK�\AM`jtI�eQK�E+R�I�K4jnZ6M"C�HJIgEGM`R
M"\ .)Ð «�K�CGOQU;\AjnM`FûIgeQK�M'^�K)H"R�I�M]I�edK¥H9I�FNM`UgZQedK4jgK�S`jnEGOicQUnEGRQS . UkInlzM"jgOQK�j�^4M`RQUnK4jk�"H9I�E+�"K
EGR�I�K�jgZ�M`C�HJIgEGM`R�w
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