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E&Z1[SÙHJ�Z1ÙHÙH`bJ8ÙhZ¢XbJ9ÚhaSJ8`bT Jwc Z1`bJ�Z�IKaS[\VSZ1RUJ8[hX,Z1G�Û\Z1`£X�F1I2RUFPVPJ8`b[�VSZ¢X,ZUZ1[\Z1G ^Pc£TWc Z1ÛSÛSG T Ü
O8Z¢XbT FH[\c8LYÝÉZ1[Y^U`bJwO�J8[hXbG ^UÛS`bFHÛNFhc£JwVUXbJwO,QS[STWÚhaSJwc O8Z1[ÄdNJ9a\c£JwVzXbF�J8Þ¢Z1G a\Z¢XbJ§Z6Þ¢Z1`bT J�Xn^UF1I
Z1ÙHÙH`bJ8ÙhZ¢XbT FH[�FHÛNJ8`,Z¢XbFH`,c?IK`bFHR�c£T RUÛSG Jz]�ß9à�á�âãZ1[\V/MPà�ÝäÚhaSJ8`bT Jwc XbF�cnX,Z¢XbTWcnXbTWO8c&c£a\O,Q
ZHc_å2æ�E�çnæ�á§]?èÎZ1[\V�]�ß�å2æ�E�çnæ�á§]?è&LPÝ/FhcnX F1I�XbQSJwc£J9RUJ�XbQSFPVSc Z¢X£XbJ8RUÛPX?XbF�ÛS`bF¢ÞYTWVPJ
J�éÄO�T J8[hX_ÚhaSJ8`b^�Z1[\c£ê?J8`bT [SÙ§Z¢X+Z9`bJwZHc£FH[\Z1dSG J?aSÛ#VSZ¢XbJ&O�FhcnX2IKFH`_Z§c£T [SÙHG J�Z1ÙHÙH`bJ8ÙhZ¢XbT FH[6FHÛPÜ
J8`,Z¢XbT FH[�L\æ&[�T [hXbJ8`bJwcnXbT [SÙzJ�ëSO�J8ÛPXbT FH[�TWc�ì í1î¢ï»ðPê�QSTWO,Q/ÛNFHT [hX,c�FHaPX&XbQ\Z¢X�Z1G G$c£JwO�FH[\V�FH`,VPJ8`
cnX,Z¢XbTWcnXbTWO8Z1G�Z1ÙHÙH`bJ8ÙhZ¢XbT FH[UIKaS[\O
XbT FH[\c�ñKT [\O�G a\VPT [SÙUQY^YÛNF1XbQSJwc£TWc_XbJwcnXbT [SÙ\ðPÛS`bT [\O�T ÛSG J�O�FHRUÛNF1Ü
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â QSJ8`bJ TWc+Z9ÙHJ8[SJ8`bTWO?ê Zk^§XbF6c£aSÛSÛNFH`£X+ÛNFHG ^Y[SFHRUTWZ1GP`,Z1[SÙHJ�Üoc£aSRzc$F1I�Z1[Y^�VPJ8ÙH`bJ8J?a\c£T [SÙ
J�ëPTWcnXbT [SÙ/ß9ôÈæ�õ;XbJwO,QS[STWÚhaSJwcnÜ�c£T RUÛSG ^�Xb`bJwZ¢X9JwZHO,QÉT [\VPJ8ÛNJ8[\VPJ8[hX�RUFH[SFHRUTWZ1G$aSÛÉXbF�XbQSJ
`bJwÚhaST `bJwV VPJ8ÙH`bJ8J�ZHczZ�c£J8Û\Z1`,Z¢XbJ�RUJwZHc£aS`bJ�Z1[\V dSaST GWV�Z�[SJ8ê�VSZ¢X,ZHO�aSdNJ�IKFH`zJwZHO,Q F1I
XbQSJwc£JHL$â QSTWc�`bJwÚhaST `bJwc§XbQSJÄRUJwZHc£aS`bJzZ¢X£Xb`bT dSaPXbJwc�XbF/dNJ�c£ÛNJwO�T �\JwV¾ê�QSJ8[¾XbQSJ�VSZ¢X,Z1d\ZHc£J
TWc§ÛNFHÛSaSGWZ¢XbJwV�ðÈZ1[\V¼Q\ZHc§aS[Yê�T J8GWVP^�cnXbFH`,Z1ÙHJ�Z1[\V�RzZ1T [hXbJ8[\Z1[\O�JzO�FhcnX§IKFH`�QST ÙHQSJ8`§FH`,VPJ8`
ÛNFHG ^Y[SFHRUTWZ1GWc8L

��JÉÛS`bFHÛNFhc£JÉZ¾[SF¢ÞHJ8G�Ý�ß9ôÈæ�õ XbJwO,QS[STWÚhaSJ/XbQ\Z¢X�O8Z1[;c£aSÛSÛNFH`£X�Z1[Y^ ÛNFHG ^Y[SFHRUTWZ1G
`,Z1[SÙHJ�Üoc£aSR ÚhaSJ8`b^ ñKaSÛ5XbFÎZ VPJ8ÙH`bJ8J�c£ÛNJwO�T �\JwV5ê�QSJ8[;XbQSJÁVSZ¢X,Z1d\ZHc£J¼TWc�ÛNFHÛSaSGWZ¢XbJwV\ò
a\c£T [SÙ�Z6c£T [SÙHG J�c£J�X_F1I�ÛS`bJwO�FHRUÛSaPXbJwVÄZ1ÙHÙH`bJ8ÙhZ¢XbJwc8L¢â QSTWc+J�ëYXb`,Z�ÛNF¢ê?J8`_O�FHRUJwc�ê�T XbQÄG T X£XbG J
J�ëYXb`,ZÀO�FhcnX��_XbQSJ¾ÚhaSJ8`b^Hð?aSÛ#VSZ¢XbJHð�Z1[\V;cnXbFH`,Z1ÙHJÉO�FhcnX,c�Z1`bJ¼O�FHRUÛ\Z1`,Z1dSG J/XbFÀXbQSJ�dNJwcnX
� [SF¢ê�[ Ý�ß9ôÈæ�õ XbJwO,QS[STWÚhaSJwcÉñ¿c£J8J¼â$Z1dSG J��kò
L���J¼ZHO,QST J8ÞHJ�XbQSTWcÄdY^�FHd\c£J8`bÞYT [SÙ�XbQ\Z¢X
ÛNFHG ^Y[SFHRUTWZ1G�`,Z1[SÙHJ�Üoc£aSRzc O8Z1[�dNJ�Xb`,Z1[\c£GWZ¢XbJwV�Z1[\V�J8Þ¢Z1G a\Z¢XbJwV�T [�XbQSJ�ê ZkÞHJ8G J�X�VPFHRzZ1T [�L
� QSJ8[zXbQSJ&ê ZkÞHJ8G J�X,c�Z1`bJ&O,QSFhc£J8[�XbF�cbZ¢XbTWcnIK^UZ1[ÄZ1ÛSÛS`bFHÛS`bTWZ¢XbJ§üzø¢ü ��û	��
,ø¢û�¢ý��rý¿ø¢û\ðhRUFhcnX
F1I§XbQSJ¼ÚhaSJ8`b^ ê ZkÞHJ8G J�XÄO�FYJ�éÄO�T J8[hX,czÞ¢Z1[STWc£Q RzZ � T [SÙ¾XbQSJ¼ÚhaSJ8`b^ÀJwZHc£T J8`zXbFÁJ8Þ¢Z1G a\Z¢XbJHL
��JURzZ � J�XbQSTWc�FHd\c£J8`bÞ¢Z¢XbT FH[ÉÛS`,ZHO
XbTWO8Z1G2dY^ÉT [hXb`bFPVPa\O�T [SÙ�XbQSJ�ù þ���ú��_þ�� ��ù �����rÿbþ¢û ����ø¢ÿ
ü�ð
Z1[ÁZ1G ÙHFH`bT XbQSR XbQ\Z¢X6Xb`,Z1[\c£GWZ¢XbJwc�ÛNFHG ^Y[SFHRUTWZ1G+`,Z1[SÙHJ�Üoc£aSRzc�XbF/XbQSJÄê ZkÞHJ8G J�X6VPFHRzZ1T [ÁT [
ÛNFHG ^hÜ»G FHÙhZ1`bT XbQSRUTWO&XbT RUJÄñrMYJwO
XbT FH[��hò
L

�¾ZkÞHJ8G J�X,c�Z1`bJ�F1I XbJ8[ÉXbQSFHaSÙHQhX�F1I_ZHc�Z�VSZ¢X,ZÄZ1ÛSÛS`bFkëPT RzZ¢XbT FH[�XbFYFHGrð#Z1[\V/Q\ZkÞHJ6dNJ8J8[
a\c£JwV�XbQSTWc_ê Zk^6IKFH`?Z1ÛSÛS`bFkëPT RzZ¢XbJ�`,Z1[SÙHJ&ÚhaSJ8`b^UZ1[\c£ê?J8`bT [SÙzì �Yð,í���ï»LHâ QSJ�J�éÄO8ZHO�^�F1I�XbQSTWc
Z1ÛSÛS`bFhZHO,Q�TWc�QST ÙHQSG ^�VSZ¢X,ZzVPJ8ÛNJ8[\VPJ8[hX��\T X�FH[SG ^�ê?FH` � c ê�QSJ8[�XbQSJ�VSZ¢X,Z�Q\ZkÞHJ6ZzO�FH[\O�TWc£J
ê ZkÞHJ8G J�XzZ1ÛSÛS`bFkëPT RzZ¢XbT FH[�L��SaS`£XbQSJ8`bRUFH`bJ�XbQSJ�ê ZkÞHJ8G J�XUZ1ÛSÛS`bFkëPT RzZ¢XbT FH[ TWcUVPT éÄO�aSG XzXbF
RzZ1T [hX,Z1T [�L2âÈF�ZkÞHFHTWV¼XbQSJwc£J�ÛS`bFHdSG J8Rzc8ð$ê?J�a\c£J�ê ZkÞHJ8G J�X,c§XbF�Z1ÛSÛS`bFkëPT RzZ¢XbJzT [\O�FHRUT [SÙ
ÚhaSJ8`bT Jwc&`,Z¢XbQSJ8`�XbQ\Z1[/XbQSJ�aS[\VPJ8`bG ^YT [SÙ�VSZ¢X,ZSL��?^�a\c£T [SÙÄFHaS`�J�ëSZHO
X�ÛNFHG ^Y[SFHRUTWZ1GÈ`,Z1[SÙHJ�Ü
c£aSRËXbJwO,QS[STWÚhaSJHðSdSaPX&a\c£T [SÙUXbQSJ�GWZ1`bÙHJwcnX&ÚhaSJ8`b^Äê ZkÞHJ8G J�X�O�FYJ�éÄO�T J8[hX,c �\`,cnX&ê?J�Z1`bJ�Z1dSG J
XbF�FHdPX,Z1T [�ZHO8O�aS`,Z¢XbJHðwVSZ¢X,Z¢Ü»T [\VPJ8ÛNJ8[\VPJ8[hX2ÚhaSJ8`b^§Z1ÛSÛS`bFkëPT RzZ¢XbT FH[\c�Z¢I XbJ8`2Z�c£RzZ1G GH[YaSR�dNJ8`
F1I2ç"!Hß9c8LPâ QSTWc&Z1ÛSÛS`bFhZHO,QÄ[\Z¢XbaS`,Z1G G ^ÄG JwZHVSc?XbFÄZ�ÛS`bFHÙH`bJwcbc£T ÞHJ�Z1G ÙHFH`bT XbQSR�L

��J�dS`bT [SÙÄXbQSJwc£J�TWVPJwZHc&XbFHÙHJ�XbQSJ8`9dY^�T [hXb`bFPVPa\O�T [SÙ�õ+`bFhõ2FHG ^Y[SJÄñ¿õ+`bFHÙH`bJwcbc£T ÞHJ6õ2FHG ^hÜ
[SFHRUTWZ1G�E&Z1[SÙHJ�ÜnMYaSR4è+Þ¢Z1G a\Z¢XbFH`wð�MYJwO
XbT FH[#�1ò
ð+Z¼ÛNFHG ^Y[SFHRUTWZ1G `,Z1[SÙHJ�Üoc£aSR J8Þ¢Z1G a\Z¢XbT FH[
RUJ�XbQSFPV�ê�QSTWO,Q
�HL�âÈ`bJwZ¢X,cÈZ1G GYVPT RUJ8[\c£T FH[\c8ðwT [\O�G a\VPT [SÙ�RUJwZHc£aS`bJ_VPT RUJ8[\c£T FH[\c8ðwc£^YRURUJ�Xb`bTWO8Z1G G ^§Z1[\V6c£aSÛPÜ
ÛNFH`£X,c�`,Z1[SÙHJ�Üoc£aSR(ÚhaSJ8`bT Jwc�ê�QSJ8`bJUXbQSJÄRUJwZHc£aS`bJzTWc�þ¢û\úzÛNFHG ^Y[SFHRUTWZ1G+T [�XbQSJ�VSZ¢X,Z
VPT RUJ8[\c£T FH[\c8L+æ&G G�O�FHRUÛSaPX,Z¢XbT FH[�TWczÛNJ8`£IKFH`bRUJwV J8[hXbT `bJ8G ^ÀT [ XbQSJ/ê ZkÞHJ8G J�XzVPFHRzZ1T [
ñ¿c£J8J�MYJwO
XbT FH[�$Hò
L

íPL�à�c£Jwc�XbQSJ_GWZ&%8^�ê ZkÞHJ8G J�X�Xb`,Z1[\cnIKFH`bR;XbF9ZHO,QST J8ÞHJ�ÚhaSJ8`b^§Z1[\V§aSÛ#VSZ¢XbJ?O�FhcnX$O�FHRUÛ\Z1`,Z1dSG J
XbFUXbQSJ�dNJwcnX � [SF¢ê�[�J�ëSZHO
X XbJwO,QS[STWÚhaSJwc�ñ¿c£J8J6â$Z1dSG J'��Z1[\V�MYJwO
XbT FH[��hò
L


SL(�?^za\c£T [SÙ6XbQSJ9RUFhcnX?T RUÛNFH`£X,Z1[hX�ÚhaSJ8`b^Uê ZkÞHJ8G J�X?O�FYJ�éÄO�T J8[hX,c��\`,cnXwðhÛS`bF¢ÞYTWVPJwc_J�ëSO�J8G Ü
G J8[hX�Z1ÛSÛS`bFkëPT RzZ¢XbJ�`bJwc£aSG X,c§ê�T XbQ¾ÞHJ8`b^ÉG T X£XbG Jzç"!HßDZ1[\V�O�FHRUÛSaPX,Z¢XbT FH[\Z1G�F¢ÞHJ8`bQSJwZHV�ð
`bJwZHO,QST [SÙ�G F¢êÁ`bJ8GWZ¢XbT ÞHJ_J8`b`bFH`�I¿Z1`2RUFH`bJ?ÚhaSTWO � G ^§XbQ\Z1[�Z1[\Z1G FHÙHFHa\cÈVSZ¢X,Z9O�FHRUÛS`bJwcbc£T FH[
RUJ�XbQSFPVSc6ñ¿c£J8J�MYJwO
XbT FH[)�1ò
L

*\L�õ+`bF¢ÞYTWVPJwc�J�éÄO�T J8[hXbG ^zO�FHRUÛSaPX,Z1dSG J�ÙHa\Z1`,Z1[hXbJ8JwV�J8`b`bFH`+dNFHaS[\VSc_FH[�Z1G G#Z1ÛSÛS`bFkëPT RzZ¢XbJ
ÚhaSJ8`b^Ä`bJwc£aSG X,c�ñ¿c£J8J�MYJwO
XbT FH[,+hò
L
è�ëPÛNJ8`bT RUJ8[hX,Z1G?`bJwc£aSG X,c�FH[�c£J8ÞHJ8`,Z1G?J8RUÛST `bTWO8Z1G VSZ¢X,ZHc£J�X,cUc£QSF¢ê XbQ\Z¢X�XbQSJ/Z1ÛSÛS`bFkëPT Ü

RzZ¢XbJ/`bJwc£aSG X,cUÛS`bFPVPa\O�JwV dY^�õ+`bFhõ2FHG ^Y[SJ�Z1`bJ�ÞHJ8`b^ÀZHO8O�aS`,Z¢XbJ�G FH[SÙ¾dNJ�IKFH`bJ�XbQSJÉJ�ëSZHO
X
ÚhaSJ8`b^ÄJ8Þ¢Z1G a\Z¢XbT FH[�TWc�O�FHRUÛSG J�XbJzñrMYJwO
XbT FH[�-hò
L\â QSJwc£J§J�ëPÛNJ8`bT RUJ8[hX,c�Z1GWc£FUc£QSF¢ê;XbQ\Z¢X�XbQSJ



ÛNJ8`£IKFH`bRzZ1[\O�JÄF1I&ê ZkÞHJ8G J�X6d\ZHc£JwVÀVSZ¢X,ZÉZ1ÛSÛS`bFkëPT RzZ¢XbT FH[¾RUJ�XbQSFPVSc�Þ¢Z1`bT Jwc6ê�T GWVPG ^¾ê�T XbQ
XbQSJ&VSZ¢X,ZHc£J�Xwð1ê�QST G J���� ��ÿ
ú�þb÷H÷#ÿbø��Hý üzþ��rý¿ø¢û�d\ZHc£JwV�õ+`bFhõ2FHG ^Y[SJ VPJ8G T ÞHJ8`,c�O�FH[\c£TWcnXbJ8[hXwð1Z1[\V
O�FH[\c£TWcnXbJ8[hXbG ^ÄdNJ�X£XbJ8`wðS`bJwc£aSG X,c8L
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è�ëYXbJ8[\c£T ÞHJ9`bJwc£JwZ1`,O,QzQ\ZHc dNJ8J8[�VPFH[SJ9XbF �\[\V�J�éÄO�T J8[hX ê Zk^Pc_XbF�J8Þ¢Z1G a\Z¢XbJ§`,Z1[SÙHJ9Z1ÙHÙH`bJ�Ü
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