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� g¡�NU^g�e^g�XLOìaNg�O�g�U^]s`fXN`Pe1O�`Pn¨e1[dU1O^`fXNi�GJXNa0U^[JKZO�`PXNi�GJMPid[dU1`PO�oZ]_eWT\[dU®iJU^`faZe®GJXNaxO^[dU^`���`PO^o
GJaNaZ`PO�`P[dX�GJM:aN` GJiJ[dX�GJM n�[dXNXNg�n�O�`P[dXNe��cF�[dU�M GSU^idg�Mf[dGJaNe������ £@§
��j���oNghU1g¡g½GSn�ox�NU^[lnhg�e^e1[dU
o�GJe�G�O5]s[de1O��#a�GSO�G¡��GJn�ISg�O�e�`fX_O�oNg3¢ ghid`PXNXN`PXNi¡GJXZa�`PX)O�oZg3ghXNatjBO�oNg3e1[dU1O^`fXNi¡�ZU^[d¢NMPgh]
n½GSX0¢¬g¨e^[dMrqdgha0`PX�[d�BO�`f]_GJM������J{�� �!�"����GJXNa#�����l£@§�� �$�%�&��e1O^gh�NecT\[dU�idU1`faNe�GJXNa�O^[dU^`
��`PO^o0aN` GSid[dX�GJMPehj¬U^ghe1�¬g�n�O^`Pqdg�MP�J��F�[dU�e1])GJMPMfg�U�Mf[dGJaNehj'� g��NU1ghe^g�XzO�G�XZg(� n�[dXNn�ghXzO�U^GSO�`P[dX
O�g�n�oNXN`*)lKZg¤O^o�GSO��l`fghMPaNe�qdg�U1��TvGJe�O�GJMfid[JU^`PO^oN]se_T\[dU+�-, £@§l� F�[dU�GÇMP[zGJa�[JT_£dj�O�oZg
�NU1g�ql`f[dKZe^MP�¤]s[de1O�e1O^KNaN`fg�aÇn½GJe1gJj�e1[dU1O^`fXNi%[dXNMP�íO�GJIJg�e�£/.�§0�+�1�$�%����e1O^gh�Ne�GJXZaØU^[dKBO�`fXZi
[dXNMr�0£/.r£2�3�4�$�%���5e�O�gh�Zeh��F�[dUWO�[dU1`©j���g¨nhGJX��ZU^ghe1ghXzO®[J�ZO�`P])GJMtGJMfid[JU^`PO^oN]se T\[dU�GJMfM MP[zGJaNe
�5�Ó£J�skWoZg)GJ¢ [Rqdg_GJMfiJ[dU^`rO�oN]se®GJMPM<KNe1g)G�nh[dXZe1O�GSXLO¨e^`*6hg�]sgh]s[dU1�%T\[dUìGJMfM<�ZU^[lnhghe1e^[dU1e
GJXNa�XNg�qdg�U�n�[d�z��[dU e^�NMP`POW��GSn�IJg�O^ehj G¡�NU1[d�¬g�U1OY�_O�o�GSO O�oNg3n�[dU^U1ghe^� [dXNaZ`fXNi�Mf[���ghU5¢ [dKNXZaNe
]_GJIJg�KNe1gì[ST>�

V�T �NGJn�IJg�O�e�])G½�%¢¬g�nh[d�N`Pghatj�£�7 £�e^[JU1O�`PXNi�nhGJXí¢¬g¡aZ[dXNg�`fX�[dXNMP�x§0�&�J¥8�9�$�%����[dXíG
O�[JU^KNe:��`PO^o�aN` GJiJ[dX�GJMPeh�

��g�XNghU^GJMfMr��izGJ`fXZ`fXNi_G)e^� ghg�aNKN�í[JTµ¥)¢z�%[dXNMr�%aZ[dKN¢NMP`fXNisO�oNg¡XLKN]�¢¬g�U®[JT!nh[J]_]¡KZXN`r}
n½G�O�`f[JXØMf`PXNILe�nh[J]_��GSU^ghaØO^[0GxidU1`fa;��`rO�oN[JKZO�aN`fGJid[dX�GSMfehjm[dKNU<� [dU1Iþe1KNididg�e1O�e�¢ZKN`fMPaN`fXNi
idU1`faNe�GJXZa�O^[dU^`>=@?BABC�aN`fGJid[dX�GSMfeh�

D+EGF&H�I �0JK�
L ��GJU^GJMfMPghM GJU^n�oN`rO�g�n�O�KZU^ghe�j5]sghe^o´nh[dXZXNghn�O�gha��NU^[lnhg�e^e^[JU)GJU1U�G½�lehj�aN` GJiJ[dX�GJM
nh[JXNXNghn�O�`P[dXNehj��NGJU�GJMPMfg�MtGJMPid[dU^`rO�oN]sehjle^[JU1O�`PXNiNjNU1[dKZO^`fXNi
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�%g�e^oB}�nh[dXNXZghn�O^gha��NU1[Bn�ghe^e1[dU�GSU^U�G½�le)oNGRqJg�¢ ghg�XÁ`fX O�oNg�T\[Bn�KNes[JT3U^g�e^ghGJU^n�o±[dX´��GJU^GJMr}
Mfg�M®nh[J]_�NKBO�GSO^`f[dXÁT\[dU)])GJXz�Á�Jg½GJU1eh�Ûbc]_[dXZi
[SO�oNg�U^ehjc[dXNgí[JTìO�oNgíU1g½GJe1[dXNe#T\[dU)O^oNgh`PU
� [d�NKNMfGJU^`rOY�þMP`fghe¨`fXÇO�oZgh`fU�e^n½GSM GJ¢N`PMf`rOY�dj�GJX `P]_� [dU1O�GJXzO¡�NU1[d� ghU1OY� O�o�G�O�])GJXz�þ[JO�oNg�U�GJU�}
n�oN`rO�ghn�O�KNU1ghesM GJn�I��¯£djµ§ljµ§S�Nj!¥dw��©�´��[JKZO�`PXNi¤GJXNa
e^[dU�O�`fXZi GSU^g�`f]s�¬[dU�O�GJXzO�GSMfid[dU1`PO^oN]_`Pn
�NU1[d¢NMfg�]_e�e1O^KNaN`fg�a�T\[dU5]sghe1o�GJU^n�oN`rO�g�n�O�KZU^gheW¢ ghnhGJKNe1g®O�oNg��#GJU1gcO�oZg3¢NKN`fMPaN`fXZi¨¢NMP[Bn�ILe T\[JU
]_GJXz�0GJMPid[dU^`rO�oN]seh�¨F�[dU3nh[JXLqJghXzO�`P[dX�GJM�iJU^`faZe3[JT �ZU^[lnhghe1e^[dU1e<��`rO�o0T\[dKNU>}YXNg�`fidoL¢ [dU^oZ[B[latj
O�oZghU^g � GJeìG#e1O�U1[dXNi�U^g�e^ghGJU^n�o¤T\[Bn�KNe3KNXzO�`PM<[d�ZO^`f]_GJMmU1ghe1KNMPO^e�T\[JU®aNg�O^ghU1]_`PXN`fe�O�`fn�e^[dU�O�`fXZi
GJXNa�U^[dKZO^`fXNi#��ghU^g���X�GJMPMP�Ç[d¢BO�GJ`PXNgha���yBj�£Rw��©�.VYX�O�oZ`fes��GJ� ghUhj ��gxe�O�KNaZ�
idU1`faNe ��`PO^o
gh`PidozO1}�XNgh`PidoL¢¬[dU1oN[l[BatjHO�oNGSO®`PehjtidU1`faNe���`PO^o0aN` GJiJ[dX�GJMPehj �NU^g�e^ghXzO^`fXNi#[d�BO�`f]_GJM�U^g�e^KNMrO�e�T\[JU
e^[JU1O�`PXNisGJXNa�U^[JKZO�`PXNiN�

kWoNg�e�O�GJXZa�GJU^a_idU^`Pa)GSU^n�oN`rO�ghn�O�KNU1g ��`rO�os`PO�e�T\[dKZU�}YXZgh`fiJol¢ [dU1oN[B[la�o�GJeµ¢¬g�ghX�g��lO�ghXZaNgha
`fXþe^g�qJghU^GJM � GR�le�� kWoLKNe�`rO¡`fe )LKN`PO^g)� [d�NKNMfGJU¨O^[xe1O^KNaZ�ØoZ`fidoNg�U�}�aN`f]sghXNe1`f[dXNGJM�idU^`PaNe�[JU
idU1`faNe���`PO^o¡GJaZaN`PO^`f[dX�GSM
��U�GJ�l}>GJU1[dKNXNa¨nh[dXNXZghn�O^`f[dXZehjJe1[S}YnhGJMfMPgha3O�[JU^`©�³b�XZ[JO�oNg�Um� [de1e^`f¢Z`fMf`rOY�
O�[)ghXNMfGJU^idg�O�oZg�XNg�`fidoL¢ [dU^oN[l[la�[JT�iJU^`fa%�NU^[lnhg�e^e1[dU^e3`Pe�O^[�g )LKN`P��O�oNg�] ��`PO�oxGJaNaN`rO�`f[JX�GJM
aN`fGJid[dX�GSM<nh[dXZXNghn�O�`f[JXNeh��VYX e^�N`rO�gs[JT O^oNg�TvGJn�OìO�o�G�O¨]sghe1oNghe<��`PO^o aN`fGJid[dXNGJMfe�GJU1g � g�MfMr}
ILXN[���XíGJXNa0o�G½qJg¡¢¬g�ghX0KNe1gha0T\[dU�e^[d]sg¡GS�N�NMf`Pn½GSO^`f[dXZe�MP`fISg�]_GSO�U1`���]¡KZMPO�`P�NMf`Pn½GSO^`f[dX�GSXNa
��pûaZghnh[J]_� [de^`rO�`P[dX��¯£h�Njm§d¦���j³qJghU�� MP`PO1O�Mfg�`fe�ILXN[���XÇGJ¢ [dKZOìoN[��ÛO�[�g��B�NMP[d`PO3O^oNg)GSaNaN`r}
O�`P[dX�GJM n�[d]s]¡KNXN`Pn½GSO^`f[dX�Mf`PXNILe�T\[JU�TvGJe�O�g�Uce1[dU1O^`fXNi)GJXNa�U1[dKZO^`fXNiN�� @)LKN`P�N�N`fXZi)idU1`faNe:��`PO^o
GJaNaZ`PO�`P[dX�GJMG��U^GJ�B}>GSU^[dKNXZa�nh[dXNXZghn�O^`f[dXZe�[JT¶O�g�X�Mfg½GSaNe�O�[�e^[dU�O�`fXZi�GJXNa�U^[JKZO�`PXNi3GJMPid[dU^`rO�oN]se
��oN`Pn�oÇGJU^g�O ��`fn�g�GJe�TvGJe�O¡GJe<��`PO^oN[dKZO<��U�GJ�l}>GJU1[dKNXNaNe!��yBj�£½w"���� @)LKN`P�N�N`fXZi�idU1`faNe ��`PO^o
aN`fGJid[dX�GSMfe#�NU^e1O�]sg½GSXNeWaN[dKN¢ZMf`fXZi¡O�oNg3XLKN]¡¢ ghUW[ST�a�G�O�G¡n�o�GJXZXNghMPeh���þg�e1oN[�� O�oNGSO ��`PO^o
aN`fGJid[dX�GSM nh[JXNXNghn�O�`P[dXNe�O�oNg�U^g�g��B`fe�O�e^[dU�O�`PXNi¤GJXNa
U^[dKZO^`fXNiíGSMfid[dU1`PO^oN]_eìO�o�G�OsGJU^g%$!&"')(
O�oNGJX%O ��`PnhgìGJe�TvGJe1O�GJe�GJMfiJ[dU^`rO�oN]se T\[dU�idU1`faNe:��`PO^oN[dKZO�aN`fGJid[dXNGJMfe��+*®KNUcGJMPid[dU^`rO�oN]se�T\[JU
idU1`faNe�GJXZa�O^[dU^`&��`rO�o�aN`fGJid[dX�GSMfe5GSU^g�aNg�O^ghU1]_`PXN`fe�O�`fn�GJXNa�[d�ZO^`f]_GJM-,ÁO�oNg��_]_GSO^n�o�O^oNg�¢N`r}
e^g�n�O^`f[dX0¢ [dKNXNa¤GJe��l]_�ZO^[JO�`Pn½GJMPMP�J�3|®KN�NMP`fn½G�O�`f[JX%[JTµ��GSn�IJg�O^e�`fe®XN[SO3KNe^g�aþGSXNaxO�oNg�MP[�� g�U
¢ [dKNXNaNe�]_GJIJg�KNe1g¨[STmO^oN`feW�NU1[d� ghU1OY�J�

VYX¡O�oNg�T\[dMfMP[
��`PXNiNj���gWaNg½GJM ��`PO^o � 7!�¡�NU^[d¢ZMfgh]se���oZghU^gWghGJn�o��NU1[Bn�ghe^e1[dU�`fXZ`PO�`fGJMfMr�®GSXNa
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�0/#�Ø]sghe1oNghe8��`rO�oN[dKBO3aN` GSid[dX�GJMPe¨£ 7 £��NU^[J¢NMfg�]_eco�G½qdg�¢ ghghXíe�O�KNaN`Pgha0T\[dUc]_[dU1g�O�oNGJX
O ��ghXzOY���Jg½GJU1eh� �Bg�qJghU^GJM�£�7H£%e1[dU1O^`fXNiþGJMfid[JU^`PO^oN]se¡g��B`fe�O)T\[dU�¢NK21:g�U)e^`*6hg¤£dj5`���gS�Pj5ghGJn�o
�NU1[Bn�ghe^e1[dU�nhGJXþe�O�[dU1g)[dXZMP�í[dXNgs��GJn�ISg�O�G�O�ghGJn�oþO�`P]_gS��kWoNgsTvGJe1O^ghe1O�GJMPid[dU^`rO�oN]se3XNg�gha
¥
�����$�%�&�:e1O�g��Ne �Æ£R~lj�§J¥Zj�§J� ���mFH[JU ¢NK31¬ghU³e^` 6�g�§Bj�O^oNg�£�7 £µe^[dU�O�`PXNi��NU^[d¢ZMfgh] n½GJXì¢¬g!e1[dMPqJgha
aNg�O�ghU1]_`PXN`fe�O�`Pn½GJMPMP�s`fX�§$.�y0� �4�$�%��� O^U�GJXNe1�¬[JU1O�e1O^gh�Ne ��~ ���5��GJILMfGJ])GSXN`feWGSXNa��3U1` 6½GSXNn ��¥ �
�NU1ghe^g�XzO�gha G�U�GSXNaN[d]s` 6�ghaxGSMfid[dU1`PO^oN] �"��`rO�oxn�[dXNe1O�GJXzO�¢NK31¬ghU®e1` 6�g���O^o�GSO3e1[dU1O^e®`fXx[JXNMP�
§0� � �!�"���¨e�O�gh�Ze���`PO^oØoN`fiJoþ�NU1[d¢�GJ¢N`PMf`rOY�d��pce1`fXNixaZghU�GSXNaN[d]s` 6hGSO�`P[dX¤O^ghn�oNXZ` )LKNghe�j�O�oN`Pe
GJMPid[dU^`rO�oN]ûn½GSX%g�qdghX�¢¬g�]_GJaNg3aNg�O�ghU1]_`PXN`fe�O�`Pn���y �©��F�[dU3£�7 £ìU^[dKBO�`fXZiNj � gh`PidozO�[dXtj���GJIJg²}
aN[dX:j�GJXNa#k³[dMfMP`fe �Æ£R� �t�ZU^ghe1ghXzO�g�a�GSX#[d�ZO�`P])GSM aZg�O�g�U^]s`fXN`Pe1O^`fn®GSMfid[dU1`PO^oN] �"��`rO�o#n�[dXNe1O�GJXzO
¢NK31¬ghU�e1` 6�g���O�o�G�O�g��ZGJn�O�MP�¡])GSO^n�oNghe<O^oNg�aN`fe�O�GJXZnhgW¢ [dKNXNa�[JT:§0�54�§®e1O�g��Neh�!��G�6^GJe1ghI�GJU^GJX
GJXNa *�qdg�U^oN[JMPO ��§d§"�NT\KZU1O�oZghU�U^g�aNKNn�gha�O�oNgW¢NK21:g�U�e^` 6�gJ��� gW�NU1ghe^g�XzO GSMfid[dU1`PO^oN]_e�T\[dU�idU1`faNe
��`PO^o�aN` GJiJ[dX�GJMPe�O�oNGSO�XNghg�a £/.�§0� � �!�"���5e1O^gh�NeWT\[dU3£ 7 £�e^[dU�O�`fXZi�GJXNa¤£/.P£ � �5�$�%�&�We�O�g��Ne
T\[dU®£ 7 £3U^[dKBO�`fXZiN��F�[dU5idU1`faNe ��`PO�o#aZ` GJid[JX�GJMfe�j ��g3e^KZ]_]_GJU^`*6hg®e1[d]sg®[JT�O�oNg3XZg(�DU1ghe1KNMPO^e
`fX�k�GJ¢ZMfg)£¡GJXNa0nh[J]_��GSU^g¨O^oNgh] ��`PO^o�O�oZg¡e^[�TvGJUcILXN[���X0¢¬g�e1O�U^g�e^KNMrO�ec[dX0idU^`PaNe ��`rO�oB}
[dKZOìaN`fGJid[dXNGJMfe��sVYX¤O�oNg�O�GS¢NMfg ��g_[d]s`PO3GJMfM�e1KN¢NMf`PXNg½GSU®O�ghU1]_eì¢ ghn½GSKNe^g�O�oNg�� GJU^g�[JT XN[
`f]s� [dU1O�GJXNnhgcT\[dU5O�oNgìGJe��l]_�ZO^[JO�`Pn3nh[d]s�NMPg��B`POY�J�

�cG�6^GJe^g�ISGSU�GJX ��§B£��¨GJXNa GJMfe1[´��GJKBT\])GJXZX GJXZaD�B`P¢¬g��lX �ë{ ��`fXzqdg�XzO�gha U�GJXNaZ[d]_`*6hg�a
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GJMPid[dU^`rO�oN]se®T\[dU � 7!�Ø�NU^[J¢NMfg�]_e�[dXþGJX � / �
]_g�e^oþO^o�GSO¨XNghg�a �����d§ � �!�"���3e1O^gh�Ne¡`rT
�+���Z�³V�O�`fe � [de1e^`f¢ZMfg<O�[�e1[dMPqJg<O�oNg � 7!�ìU1[dKZO^`fXNi�GJXNa�e1[dU1O^`fXNi��NU1[d¢NMfg�]_e'��`PO�oZ`fX®O�oZgµe^GJ]sg
XLKN]¡¢ ghU�[JT e1O�g��NeìaNg�O^ghU^]s`fXZ`fe1O^`fnhGJMfMr� ��yBj�£Rw"�©�skWoNghe1g_U1ghe1KNMPO^e�GJU1g�[d�ZO�`P])GSM©jte1`fXNn�g�O^oNg��
]_GSO�n�o�O^oNg5e1`f]s�NMfg!¢N`Pe^ghn�O�`P[dX¡¢ [dKNXNa�[JT ���&�d§�e1O^gh�NemqJGSMf`faìT\[dU�O�oN`PemOY�l�¬g [JT GJU^n�oZ`PO�g�n�O^KNU^gS�
*®X�]sghe1oNghe���`rO�o%aN` GJiJ[dX�GJMPehj!��g¡U^ghGJn�o#�����S{�� + �%���
	�����e�O�gh�Ze�T\[dU�aNg�O^ghU1]_`PXN`fe�O�`fn � 7!�
e^[JU1O�`PXNi�GJXNa�U1[dKZO�`PXNiNjB�NU^[Rql`faNg�a�O^o�GSO �+�Ý£R§B��kWoN`feWiJ`Pqdg�e�GJX�GJnhn�ghMPghU�G�O�`f[JX�TvGJn�O^[dUW[JTm¥
GJXNa%GJMPe^[�]_GSO�n�oNg�e�O^oNg�¢N`fe1ghn�O�`f[JX�¢ [dKNXZat�

F�[dU&��U�GJ�l}>GJU1[dKNXNaì]_g�e^oNg�e �v[dU O�[JU^`B� ��`PO�oZ[dKZO�aN`fGJid[dX�GSMfehj@��GJKBT\])GJXZX�GJXNa��B`f¢ g��lX!��{ �
�NU1ghe^g�XzO�gha�G¡U�GJXZaN[d]s` 6hg�a � 7!��e1[dU1O^`fXNi�GSMfid[dU1`PO^oN] ��`PO^o ���&�S� � �!�"����e�O�g��NeWT\[dU �+���Z�
kWoNg�U^g�g��B`fe�O�g )LK�GJMPMP�sTvGJe1O�aNg�O�ghU1]_`PXN`fe�O�`Pn®GJMPid[dU^`rO�oN]se ��ylj £½w"����
�[JO�o�GJMPid[dU^`rO�oN]seµ])GSO^n�o
GJe��B]s�ZO^[JO�`Pn½GJMPMP�xO^oNg)U1ghe^� ghn�O�`rqdg�¢N`Pe^g�n�O�`P[dXØ¢ [dKNXNaþ[JT������S�Z��V�T ��g#GJaNaþaN` GJiJ[dX�GJMPe�O^[
O�[JU^`©j$� g�n½GSX%e1[dU1OcGJXNa�U^[JKZO�g�`fX�[dXZMP� ���&�B£@§ � + �%���
	���� e�O�g��Nec`rT@� �Ý£@§B�!kWoN`fe�]sg½GJXZe
��gWGJizGJ`PX¨iJg�O�G�e^� ghg�aNKN��[JTH¥Z�mkWoN[dKNiJo�O�oNg�aN` GS]_g�O�ghU³[JTHG�O�[dU1KNe���`rO�o�aZ` GJid[JX�GJMfe�`Pe��&�d§
GJXNa%O�oNg¨¢N`fe1ghn�O^`f[dX%¢¬[JKNXNax`Pe �����B£R§Bj¬[JKNUc¢ ghe�O�GJMPid[dU^`rO�oN]ûT\[dUcO^oNg � 7!�x�NU1[d¢NMPgh] ��`PO^o
���Ý£@§3e1O^`fMPMZXNg�ghaNe ���+�!�"����e1O�g��Neh����[�� g�qdghU�O�oNg�GJMPid[dU^`rO�oN] e1O^`fMPMNU^g�])GJ`PXNe�[d�ZO^`f]_GJMBT\[JU
�+, £@§®e^`fXZnhg�`POµGJe��l]_�ZO^[JO�`Pn½GJMPMP�ì]_GSO�n�oNg�eµG�MP[�� g�Uµ¢ [dKNXZa_[JT:�3U^`*6½GJXNn�GSXNa���GJU^GR�dGJX�GJX:�
kWoNg��_e1oN[�� g�a)O�oNGSO g�qdg�X)O�oNgì£�7 £�e1[dU1O^`fXNiì�NU^[J¢NMfg�] O�GJISghe GSOµMfg½GSe1O � 4 �$�%�&�!e�O�gh�Ze [dX_G
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O�[JU^KNe ��`rO�o#aN`fGJid[dXNGJMfeµ`PT�a�G�O�G���GSn�IJg�O^e�n½GJXNXZ[JO�¢¬g�nh[d�N`Pgha�GJXZa�O�oNg®¢ZK31:g�UWe^`*6hg®`Pe5~���¦"�©�
kWoLKNe:� g�o�G½qJg¨[d�BO�`f]_GJM � 7!��e1[dU1O^`fXNi�GSMfid[dU1`PO^oN]_eµT\[dU O^[dU^` T\[dU�GJMfM&�t�!��g�nhghXzO^MP�dj �l`f¢ g��lX
`fXZaNgh� ghXNaZghXzO�Mr��aN`fe1nh[Rqdg�U^gha�GJX_[J�ZO�`P])GJMBe^[dU�O�`PXNiìGJMfid[JU^`PO^oN]8T\[dU�O�[dU1`���`PO�o�aN`fGJid[dXNGJMfe�T\[JU
M GSU^idg ����§S{ �©�³�þg GJMfe1[�e1oN[��
O^o�GSO³O�oNg�U^g()lKZ`fU^g�]_g�XzO�[JT�XN[ca�GSO�G�U^g��NMf`Pn½GSO^`f[dX�`femXNghn�ghe1e�GJU��
T\[dU�O�oZgcMP[
��ghUµ¢ [dKNXNa_[JT �3U^`*6½GJXZncGSXNa �cGJU�G½�zGSX�GJX � � g�e^oN[��±O�oNGSOµnh[d�z�l`fXNi¨[JTt�NGJn�IJg�O�e
ghXNGJ¢NMfg�e®e^[JU1O�`PXNi�`PXí§0���S¥�� �$�%�&��O�`P]_g ��oN`fMPg�e�O�`fMPM�KNe^`PXNi#[dXNMr��G_¢NK31¬ghU®[JT!e1` 6�g�~Z�®� g
e^KZ]_]_GJU^`*6hgWe1[d]_g�[JT¬O�oNg�XNg��±U^g�e^KNMrO�eµ`fX�kmGJ¢NMfgc§�GJXNasnh[d]s��GJU1gWO�oNg�] ��`PO�o�O�oZgcILXN[���X
U^g�e^KNMrO�eWT\[dU5O^[dU^` ��`rO�oN[JKZO�aN` GSid[dX�GJMPeh�<bcizGJ`PXtj!��gì[J]_`rO�GJMfM¬e^KN¢ZMf`fXZg½GJU5O^ghU^]seh�

kWoNg®U1ghe^KZMPO�e�[JTtO^oN`feµ��GJ� ghU�aNgh]s[dXNe�O�U�G�O�gcO^o�GSO�idU^`PaNe ��`PO�o_aN` GSid[dX�GJMPeµGJU^gcG��NU1[d]_`Pe�}
`fXZi0GJU^n�oZ`PO�g�n�O^KNU^g�¢ ghnhGJKNe1g�O�oNg#izGS`fXþ[ST�U^ghaZKNnhg�a´U1KNXNXN`PXNi�O�`P]_g�e�`Pe�[d¢zql`f[dKZe^MP� ¢N`PididghU
O�oNGJX´O^oNg%g��lO�U�G nh[de�O�es[JT�GJaNaZ`PO�`P[dX�GJM Mf`fXZIle�� �c[SO�g�O�o�GSOsaN[JKN¢NMf`PXNi¤U^[�� GJXNa´nh[dMPKN]sX
Mf`PXNILe���[dKNMfa o�G½qJg�O^oNg#e�GJ]sg#nh[Je1O_GJe�GJaNaZ`PO�`P[dX�GJMµaN`fGJid[dX�GSM Mf`PXNILehj!¢NKZO�O^oNg�¢N`fe1ghn�O�`f[JX
¢ [dKNXNa�T\[dU�e^KNn�o�GJX%GJU^n�oN`rO�g�n�O�KZU^gì`fe������S�Z� 
�� �5G½��[JTmnh[dXzO�U^GJe1Ohj�� gì¢¬ghGSO�O�oN`Pe�¢¬[dKZXNa
GJXNaì[d¢ZO�GJ`fX<���&�J{�GJMfid[JU^`PO^oN]se'��`PO^o�aN` GJiJ[dX�GJMdMP`fXNILe�� *®KNU&��[dU1I�GJXNa�`PO^e �NU^g�aNghn�ghe^e1[dU �Æ£@§"�
o�G½qdgì`fXZe^�N`PU^gha�U1ghM G�O�gha ��[dU^I ��¦lj §S{ �©�

�þg�KNe1g�Gíe^[dU�O�`PXNií]_g�O�oN[la
O^o�GSOs`fe�]_GJ`fXZMP� ¢�GJe^g�a�[dX´GJMPMr}�O^[S}>GSMfM!])GS�N�N`fXZide �¯£½w �©�
kWoN`Peì]sg�O^oN[la#� GJe�O�oNg�¢NU1g½GJIzO^oNU^[dKZido O^[�aZg�O�g�U^]s`fXN`Pe1O^`fn�GJMPid[dU1`PO�oZ]_e�O�o�GSOì]_GSO�n�oíO�oZg
¢N`Pe^ghn�O�`P[dXx¢ [dKNXNat����[dKNiJoNMP��e^� g½GSIl`PXNiNj O�oN`Pe®e^n�oNg�]_g�n�[dXNe1`fe1O^e®[JT�O ��[�Il`PXNaNe®[ST![d�¬g�U�G�}
O�`P[dXNe � MP[BnhGJMBe1[dU1O^`fXNi3`PX�¢NMf[ln�ILe�[JT �NU^[lnhg�e^e1[dU^e �vn�oZg½GJ� ��GJXZasiJMf[d¢�GSMBn�[d]_]�KNXN`fnhGSO�`P[dX�`PX�G
U^g�idKNMfGJU5nh[J]_]¡KZXN`fnhGSO�`P[dX���GSO1O�g�U^X;�vg��Z� ghXZe^`PqJg��²��kWoNg�e1[dU1O^`fXNi�GJMPid[dU1`PO�oZ]û� ghU�T\[dU^]se5O�oZg
idMP[d¢�GJM³nh[d]s]¡KNXZ`fn½G�O�`f[JXtjHn½GJMPMfghaxGJMfM¯}�O�[�}>GJMPM:]_GJ�N�N`PXNiNj¬O ��`PnhgS�ìVYXxO^oNg¡O�oZ`fU^a�e^ghn�O�`P[dXtj ��g
�NU1ghe^g�XzOìO^oN`fe�]_g�O�oN[la0`fX0]s[dU^g¨aNg�O�GJ`fM�GJXNaíe^oZ[
� O�oNGSO®O�oZg�nhghXzO^U�GJM�O�GJe^I%`fX0[d¢BO�GJ`PXN`fXNi
GJXíg��sn�`fghXzOìGJMPid[dU1`PO�oZ] T\[JU®e^[dU�O�`PXNi#`fe�O^[�aNg�ql`fe1g�GJXíg��snh`PghXzO¨GJMfiJ[dU^`rO�oN]'T\[dU®GJMfM¯}�O�[�}>GJMPM
]_GJ�N�N`PXNiN�

VYX �Bghn�O�`f[JXx�Nj ��g��NU^g�e^g�XLOìGSX0[d�ZO�`P])GSMmGSMfid[dU1`PO^oN]'T\[dU®GSMfMr}©O�[S}YGJMfM:])GJ�Z�N`fXNisT\[dUcO^[dU^`
��`PO^o�aN` GJiJ[dX�GJMPeh��� [d]_�NGJU^g�a�O^[�idU^`PaNe>��`PO^oN[dKZO@��U^GJ�B}>GSU^[dKNXZasn�[dXNXNg�n�O^`f[dXNe�jlO^oNg�GJaZqSGJXl}
O�GSidgc[STtO�[dU1`H`fe�O�o�G�O�O^oNghU1g®GJU1g�XN[¨¢¬[dU1aNghUµ�NU1[Bn�ghe^e1[dU^e�jZe1[�O�oNgce^`rO�K�GSO^`f[dX�`Pe�`PaNghXzO�`Pn½GJMNT\[JU
���	� �NU^[lnhg�e^e1[dU^e�� �cGRql`PXNi#[d¢ZO�GJ`fXNg�a0GJX0[d�BO�`f]_GJM³GJMPid[dU^`rO�oN]'T\[JU®GJMPMr}�O^[S}>GSMfMt]_GJ�N�N`PXNi_T\[JU
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O�oZg3�NU^g�e^ghXzO�GSO�`P[dX�[JTmGJX#[d�ZO^`f]_GJM:GSMfid[dU1`PO^oN] T\[dUWGJMPMr}©O�[S}YGJMfM�]_GJ�N�N`PXNi¨T\[JU5idU^`PaNe ��`rO�oN[dKBO
��U�GS�B}>GJU1[dKNXNaZeh�#VYXØ��GSU1O�`PnhKNMfGJUhj O^oN`fe�`f]s�NMP`fghe3[JXNg_[STW[dKNUì])GS`fXíU^g�e^KNMrO�ehjmX�GJ]sghMr�xO�o�G�O
� 7!�Øe^[dU�O�`PXNi+��`rO�o �9�'{�nhGJXØ¢ g�aN[dXZg)`fXØGJe1�l]s�ZO�[JO^`fnhGJMfMr� �����J{�e�O�g��Neh�0Fm`fX�GJMPMP�Jjm`PX
�Bg�n�O�`P[dXØ{ � g�GJ�N�NMr�0O�oN`PeìU1ghe1KNMPO¨O�[�[J¢ZO�GJ`PX¤TvGSe1O�GJMfid[JU^`PO^oN]se®T\[dUìqSGJMPKNghe��4,Ó£@§;�ve^g�g
kmGJ¢NMfg�e%£%GJXNaÁ§0T\[JU)Gíe^]_GJMfM e^ghMPghn�O�`f[JX ��jµO�oNg�U^gh¢z�´KNe^`PXNi¤nh[dXNn�ghXzO�U^GSO�`P[dX´O^ghn�oNXZ` )LKNghe�j
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�No�GSe^ghe�T\[dU5O^oNgì¥
7B¥��NU^[J¢NMfg�]%�

F�[dU�O�oZg�¥�}>¥��ZU^[d¢NMPgh]�j
��gWaNg ��XZg�O^oNgW¢�GJe1`fn O^U�GJXZe^� [dU1O�KZXN`PO<O^[3¢¬g:��� �B£Rwd§S�3��GJn�ISg�O�e��
kWoN`Pes]sg½GSXNesO^o�GSO�O�oZg�[JU^`fiJ`fX�GJM�Mf[zGSa
[ST3¥
��� �J{J�¤��GJn�ISg�O�e_[JT3G0n�MfKNe�O�ghUsnh[JXNe^`Pe1O�`PXNií[JT
�����S{J���NU1[Bn�ghe1e^[dU1eWnh[dXNe1`fe�O�e5[JT��d��¢�GJe1`fn�O^U�GJXNe1�¬[JU1O5KZXN`PO^ehj$��oZghU^g�G¨idU^[dKZ��[JT³¥�[JT O^oNgh]
o�G½qdg�O�oZg¨e^GJ]_g3aZghe1O^`fX�G�O�`f[JX�¢ZKZO�]_G½��id[saN` 1:g�U^ghXzO � GR�le�� b�X�GJU^U1[��De^`P]_�ZMP�_]_ghGJXNe�G
]s[@qJg¡[JT!GsO�U�GSXNe^� [dU1O�KNXN`rO�T\U^[J] G_nhMfKZe1O�g�UcO^[�[dXNg¡[ST�`PO^e�XNg�`fidoL¢ [dU^e�� ��GJ¢¬g�Mfg�axGJU1U^[���e
aNg�XN[JO�gW]�KNMPO^`f�NMPgµO^U�GJXNe1�¬[JU1O!KNXN`rO�e���kWoNgWe1KN�¬g�U^� [de^`rO�`P[dX�[JT g�qJghU1�LO^oN`fXNiìaN[lghe�XN[SO�g��Bnhg�gha
£R{�¢�GJe^`Pn_O^U�GJXNe1�¬[JU1O¡KZXN`PO^ehj���oZ`fn�oÇ]sg½GJXNeìO�o�G�O¡XN[JO¨]s[dU^g�O�o�GSX � � �J{S����GJn�ISg�O^e¡T\U^[d]
GJXz�_nhMfKZe1O�g�UWGJU1g�O�U^GJXNe^� [dU�O�gha_O�[�g½GSn�o#[JT�`PO^e XNg�`fidoL¢ [dU^e�aNKNU^`PXNi¡[dXZg®�No�GJe1gJ�µF�`PidKNU^gc{Z�r£
aNg��N`fn�O�e�O�oNgWO^oNU^g�g�U1[dKZO^`fXNi3e1n�oNgh]sghe�� �µ[dK_nhGJX�n�oNghn�I�O^oNg�nh[dU1U^ghn�O�XNg�e^eµ¢z��nh[dKZXLO^`fXNi�O�oZg
GJU1U^[���e¡¢ g�O ��ghghXÇO ��[0GJU1¢N`PO^U�GJU��íXNgh`PidoL¢¬[dU1ehj�O�GJIL`fXNi%O�oNg_�xg��B`fe�O�`PXNi�e��B]s]sg�O�U1`fg�e�`fXzO^[
GJn�nh[dKNXzOh�
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VYX�O^oN`feme^ghn�O�`P[dXtj
��g5id`rqdg5Gce^oN[dU�O�GJn�nh[dKZXLO�O�[cO^oNg5]_GJ`fXì� [d`fXzO�em`fXìO�oNg�oN`fe�O�[dU��¨[STHe^[dU�O�`fXZi
GJXNa�U^[JKZO�`PXNi�GJMfiJ[dU^`rO�oN]se [dX�idU1`faNe<�vGJMfe1[�e^ghg!��§dy�� ���

kWoN[d]s�Ne^[JX GJXZa �3KNXZi���§J�"�ìGSXNa ��GJe1e^`f]s`3GJXZa �BGJoNXN`���§Jw �8��ghU1g¤O^oNg ��U1e1O�O�o�G�O
�NU1ghe^g�XzO�gha +��%�&��e1O^gh�Ne)GJMfid[JU^`PO^oN]se¨T\[dU�e1[dU1O^`fXNi¤[dX ]_g�e^oNg�eh�´VYX £R~J�d{Zj �Bn�oNXN[dU1U)GSXNa
�Bo�GS]_`PU ��§J¥"���ZU^ghe1ghXzO�g�a)GSXs[J�ZO�`P])GJMl¥
� ���$�%����e�O�g��NeµGJMfid[JU^`PO^oN]ÝKNXNaZghU<O�oZg�GJe^e1KN]_�BO�`f[JX
[JTc¢NK31¬ghU�e1` 6hgí£;��GSMfe^[0e1ghg �ë� �5T\[dU¡O^oNg�nh[dU1U^ghe1�¬[JXNaN`fXZi¤MP[�� g�U�¢¬[dKZXNa ���
�ln�oNXN[dU1U_GSXNa
�Bo�GS]_`PU�-�e�U^ghe1KNMPO�oNGJe�¢¬g�ghX�`P]_�ZU^[Rqdg�a T\[JU�¢NK31¬ghU�e^`*6hg�idU^ghGSO�g�U�O�o�GJX.£d�ÇVYXzO�U1[BaZKNnh`PXNi
nh[JXNnhg�XLO^U�GSO^`f[dX´O�ghn�oZXN` )LKNg�ehj�O�oNg%U^KNXNXZ`fXNiþO^`f]sg�nh[dKNMPaÁ¢ g�`f]s�NU1[@qJgha�O^[Ç§$.�y0�#� �$�%�&�
e1O^gh�Ne!�ë~"����kWoNghX ��GJILM GJ]_GJXN`Pe®GJXNa¤�3U^`*6½GJXZn�aNg�qJghMf[J�¬g�aþGJXí[d�BO�`f]_GJM�§0� �9�$�%�&�3e�O�g��Ne
GJMPid[dU^`rO�oN]�j ��oN`fn�otj3oZ[
��g�qJghU�j � GJe%U^GJXNaN[J]_`*6hgha �ë¥ �©�'F�`fX�GSMfMP�Jj®��GJKZT\]_GJXNX:j��B`f¢ g��lXtj
GJXNa��BKNg�M�aNghU^GJXNaN[d]s` 6�gha O�oNg�MfGSO^O^ghU�GJMPid[dU^`rO�oN] GJXNa T\[dKNXZa´O�oZg��NU^e1O_aNg�O�ghU1]_`PXN`fe�O�`PnJj
GJe��B]s�ZO^[JO�`Pn½GJMPMP�0[d�BO�`f]_GJMµGJMPid[dU^`rO�oN] ��y���� �c[SO�g)O^o�GSO�T\[JU¨O�oZg#nh[dU1U^ghe1�¬[JXNaN`fXZixU^[dKBO�`fXZi
�NU1[d¢NMfg�] GJXÁ[d�ZO^`f]_GJM�GJMPid[dU^`rO�oN]�jµg�qdg�X±KN�ÁO�[þGJaNaN`rO�`rqdg�n�[dXNe�O�GJXzO�e �v`PO_]_GSO�n�oNg�e)O�oZg
aN`Pe1O�GSXNnhg�¢ [dKNXNa�§0� 4 §/�²j�o�GJa�¢ ghghX%ILXN[���X%T\[dU:)LKN`rO�g3e^[J]_g3O�`P]_g �¯£R�"�©�

b�e O^[�O�oZg � 7!��e^[dU�O�`fXZi��NU1[d¢NMfg�]ÛT\[dU:�+���Bj ��U1e1OWG ��� � �$�%�&�µe�O�gh�ZeWGJMfiJ[dU^`rO�oN] T\[JU
e^[JU1O�`PXNi � GJeciJ`Pqdg�X ��~ ��� ��GSO�g�U�GJX�[d�ZO�`P])GSM¬U^GJXNaN[d]s` 6�gha �����J§�� �$�%��� e�O�g��Ne�GSMfid[dU1`PO^oN]
]_GSO�n�oN`PXNiØO�oZg0¢N`fe1ghn�O^`f[dX±¢ [dKNXZa � GJe#aN`Pe^n�[@qJghU1gha � � ��� ��ghn�ghXzO�Mr�djcO^oNg ��U1e1O�[d�ZO^`f]_GJM
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