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áKMäí ��` ] a^VX` ] HwikDK` [E] J_xXD � Vo` ? � BhHKWmiî�ÞW ] ikV HKT [ J_a^`^fExyaqfE`_V [ Voa^VX`_F ] ThHda ] DGT Ddi[ ` ] gEW ] TEV ] J_DKaqDKgjVoJ(M�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM áìë
áKMäã ³ x ] VXT@a ] lhxwHKT [ J^D�x ] HKW"gPVX`^J_gjVoxoa ]Y� VôM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM �K�
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â M§á ACBEV > VXv ] TET ] TEvGJ�Ddi{V"¨UDda ] xrTtfExoWnV ] `_VXJ_VÂHK`_xcB M�MwMwM�MwMrM�MwM�MwMwM � æ

âUMÝáGMÝá ACBEVwH [U� VoT@a
DKi²xcBhHK`_vGV [ �ÞghHK`ba ] xXWnVrHdT [ TUVXfUa^`^DGT > VXHKFuJ M � æ
âUMÝáGM � ±3VXf aq`^DKT¼HKxya ]m� HÕa ] DKT�HKT [ lhJ^J ] DGT M�MwMwM�MwMrM�MwM�MwMwM � ë
âUMÝáGMåâ À·Hd`^W ? xcBhHK`_vGV [ �­ghHK`ba ] xoWnVrHKxoxXVoWnVX`^HdaqDK`>��DG`_� MrM�MwM�MwMwM � ã

â M � �3VÂH � ? � ] DGTô`_VÂHKxya ] DGTegEB ? J ] xoJ MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM â�æ
âUM � MÝá ÓÞT � VX`_J^Vb�­� ] TEVoF Hda ] xoJ Jbaqf [U] VXJ3HKT [ � ] TUVXFIHda ] x�ikD xofEJ ] TEv M â[ê
âUM � M � � ] vKBS�ÞVoTEVX`_v ? BEVXH � ? ] DGTe`^VXHKxoa ] DGTeFuVXxcBhHKT ] J^FuJ�MwM�MwMwM â�ë
âUM � Måâ �ôfEWYa ] �Ñik`qHKvGFuVXT@aqHda ] DGT MrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM â[í
âUM � Mçæ z~`_D�Ü_VXxya ] WnV�ik`qHdvGFIVoT@acHda ] DGT MwM�MwM�MwMwM�MwMrM�MwM�MwMwM â[ã
âUM � Mäè � ] J_J ] DKTöik`^DGF TEVXfUa^`^DGT<�Þ` ] xcB �E� Vo` ? FIHKJ^J ]Y� V > VÂHdFIJ MwMwM æ �

â Mäâ �3H [U] D@HKxya ]m� V�TtfExXWYVÂHK` > VÂHdF gE`^D [ fExya ] DGT MwM�MwMwM�MwMrM�MwM�MwMwM æ �
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æUM§á Àx¨ gPVX` ] FuVXT@acHKW"i¢HdxoaqJM«Äa^BEVrxXfE` � VwDKi > ] T [E] TEv9VXTUVX`^v ? MrM�MwM�MwMwM æ[æ
æUM � ÓÞFIgEW ] xXHda ] DGTEJ�Ddi�H�F Hì¨ ] F7fEF ] T�aqBUV > ] T [E] TEv9VXTUVX`^v ? xXfE` � V MwMwM æKë
æUMäâ ÓÞFIgEW ] xXHda ] DGTEJ�Ddi�Hðï�Hda*xofE` � V MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM æ�í
æUMåæ ��DGTEJ_aqHKT@a [ VXTEJ ] a ? M�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM è �
æUMéè ³ g ] T [ VogjVoT [ VoTExXV�DKi²a^BEVrTtfExXWYVÂHK`CikDG`_xXV M�MwM�MwMwM�MwMrM�MwM�MwMwM èSá

æEMäè MÝá �3T > DKfET [ TETôJbacHda^VK�|aqBUV [U] �ÞTUVXfUa^`^DGT MwM�MwMrM�MwM�MwMwM èSá
æEMäè M � ��DGfET [ TEg�J ? J_a^VXF��|aqBEV [ VofUaqVo`^DGT MwMwM�MwMrM�MwM�MwMwM è �
æEMäè Måâ A²VoTEJ^DG`*xoDGFIgPDGTEVoT@a3Ddi²a^BEVrT�fUxXWnVXHK`CikDG`^xoV MwMrM�MwM�MwMwM è�â

æUMäê ACBEVXDG`_Voa ] xÂHdW�fET [ Vo`^J_aqHKT [E] TEv-M�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM è�æ
æEMåêUMÝá ACBEV ó$] stf ]n[ R�`^DKg¼��D [ VoW MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM è�æ
æEMåêUM � ACBEV'³ VXF ] �MÀ~Fug ] ` ] xXHKWÁ�¼HKJ^J3�ôD [ VoWwMwMwM�MwMrM�MwM�MwMwM è�ê
æEMåêUMåâ ó$] stf ]n[�[ `_DGg � JoM·��Voa^BEVb� � DGT�LûV ]òñ J�óHKxc�KVo`3FuD [ VXW»M�MwMwM è�í

æUMéë ³ ? FIFuVoa^` ? VoTEVX`_v ? MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM è�í
æEMäë MÝá z²DKa^VXT@a ] HKW"xXDKTta^` ] > fUa ] DGT"�/ÓÞJ_DGJ^g ] T�M�MwMwM�MwMrM�MwM�MwMwM è�ã
æEMäë M � Ø ] TEVoa ] x�VoTEVX`_v ? xXDKTta^` ] > fUa ] DGT"�|z²HKfEW ] Vb¨ xXWYfEJ ] DGT M�MwMwM êOá
æEMäë Måâ ��Vo`^F ] v@HKJCFuD [ VXWwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ê �
æEMäë Mçæ A²Vo`^FuJ W ] �dV }�ôöõ
÷ ��ø"ùËú MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ê�æ

æUMäí z{H ] ` ] TUv9VXTEVo`^v ? MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ê�è
æUMäã �¼HKJ^J3HKT [ ³�aqH > ] W ] a ? z|`^V [E] xya ] DKTEJ M�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ë �

æEMåãUMÝá ±3VXf aq`^DKT7HKT [ gE`_DKaqDGT [ ` ] gEW ] TEV�gE`_V [E] xoa ] DGTEJ�ik`_DGFN��Voa^BEVb�� DGTeLûV ]òñ J�óHKxc�dVX` FID [ VXW3M�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ë �
æUM§á � ³ BEVXWYW�FID [ VoW"WnV � VXWYJ MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ë�í
æUM§á[áûACBEV�gU`^V [U] xoa ] DGTUJCDKi|�.óHdTEVXxc�dV7HKT [ �¼HdJ^J^DKT M�MwMwM�MwMrM�MwM�MwMwM í �
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è MÝáGMÝá � Vos�f ] `^VoFIVoT@aqJ*DKi{HKT ] J^DKa^DGgPVb�ÞJ_gjVoxoa^`^DGFuVoa^VX`CJ ] F7fEWnHda ] DGT í[ã
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è�M � z~`_VXW ] F ] ThHK` ] VoJXM/³�DGWnVoTED ]n[ HKWjlhVoW [ xcBhHK`^HKxoa^VX` ] J_a ] xoJ M�MwMrM�MwM�MwMwM ãOá
è�Mäâ � ] VoW [ Vb¨ gE`_VXJ_J ] DKT M�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ã[â

è MåâUMÝá Z=� Hd` ] Vya ? DKi{HKgEgE`_D@HKxcBEVoJ§MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ã[â
è MåâUM � R�VX` ]m� Hda ] DGTöDKi²gjD�� VX` J^Vo` ] VoJ*Vb¨ gE`^VoJ^J ] DGT MwMrM�MwM�MwMwM ã[ê
è MåâUMåâ Z ¨ ] HKWYW ? J ? FuFIVyaq` ] x9VXWYVXxoa^`^D��­F HdvGTEVoa ] x7lhVoW [ JwHK`_V9ikfETExb�a ] DKTEJCJ^DGWYVXW ? DKipaqBEV�lhVoW [ DGTS�ÞH�¨ ] JoM�M�MwMwM�MwMrM�MwM�MwMwM ã[í
è MåâUMçæ ��DGTEJ ]Y[ VX`^Hda ] DGTeDKipaqBEVrVb¨UHKxya Vb¨ gE`^VoJ^J ] DGTô`qHda^BEVX`CaqBEHKT�HJ^VX` ] VoJ��ÞV"¨ ghHKTEJ ] DGT M�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ã[ã

è�Måæ Z ¨ ] HKWû�­lhVoW [ V"¨UgU`^VXJ_J ] DGT M�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ã[ã
è MçæEMÝá ACB ] TS�­xXD ] W"H�¨ ] HKWÝ�ÑlhVXW [ HKgEgE`_D�¨ ] F HÕa ] DKTûMwM�MwMrM�MwM�MwMwM ã[ã
è MçæEM � Àx¨UHKxya � a^B ] xc�[�ÞxoD ] W"H�¨ ] HKWû�­lhVoW [ V"¨UgU`^VXJ_J ] DGT MwMrM�MwM�MwMwMUá �K�
è MçæEMåâ ��DGFIgEHK` ] J^DGT�DKipaqB ] xc�[��HKT [ aqB ] TS�ÞxoD ] WjVb¨ gE`_VXJ^J ] DGTUJ MwMwMUá � á
è MçæEMçæ ��HKW ] > `qHda ] DGT DKi²a^BEVwH�¨ ] HKWû�­lhVoW [ V"¨ gE`^VoJ^J ] DGT MrM�MwM�MwMwMUá � â
è MçæEMäè ³ VXTEJ ] a ]Y��] a ? DKi ] DGTS�ÞDK` > ] aqJ�aqD [ VoacH ] WnJwDKi H�¨ ] HKWÝ�ÑlhVXW [ V"¨<�gE`^VoJ^J ] DGTôHKT [ xÂHKWYxXfEWnHda ] DGTöJ_a^VXg�J ]§ñ V MwM�MwMrM�MwM�MwMwMUá � â

è�Méè ³ ] FugEW ] lhxÂHÕa ] DKT DKipaqB ] xc�[�ÞxXD ] W�H�¨ ] HKWÝ�ÑlhVXW [ö[ VX` ]Y� Hda ]Y� VoJ
MwMrM�MwM�MwMwMUá � è
è Mäè MÝá �PHd` } [E] gjDGWYVb�­W ] �dV¶��lhVXW [ `_VXv ] DGT MwM�MwMwM�MwMrM�MwM�MwMwMUá � è
è Mäè M � ��VXT@aq`^HKW } � HKfEJ_J ] HdTS�ÞW ] �KVÂ�·lhVoW [ `^Vov ] DGT M�MwMrM�MwM�MwMwMUá � è
è Mäè Måâ ��HKWnxofEW Hda ] DGTEHKWUJ_xcBEVXFuV3ikDG`~xoDGFIgUfUaqVo` J ] F7fEWnHda ] DGT7DKi�HKxb�xXVXg acHKTExoV MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá � ë

è�Mäê ��BhHK`qHdxoaqVo` ] J_a ] xXJ*DKi²J^DGWYVXTED ]n[�] DKT�DK` > ] aqJ M�MwM�MwMwM�MwMrM�MwM�MwMwMUá[á�á
è�Méë À/ÎjVXxya
Ddi{VoTta^`qHKTUxXV�HKT [ ikD xXHKW"gEWnHKTEVrHKgPVX`baqfE`_VXJ }�ü�ý HKT [ ü[þ � MwMwMUá[á�è

è Mäë MÝá R�DGf > WYVb� � HKWYfEV [µÿ�� HKJ�ikfUTExoa ] DGT�DKi������	�²HKT [ ikD xXHKWÝ�­gEW HdTEVB ] a*gPDGJ ] a ] DGT�

��� M�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá[á�è
è Mäë M � ó$] F ] acHda ] DGTUJ DKi²J ] TEvGWYVb� ] DGTS�­DG` > ] a�J ] F7fUW Hda ] DGTEJ�M�MwM�MwMwMUá[á�ê
è Mäë Måâ ��DGFIgEHK` ] TEv HKxoxXVogUacHKTUxXV-F HdgEg ] TUvûDKirikD�xÂHKW gEW HdTEV¼ikDG`[E] ÎjVX`_VXT@a3H�¨ ] HKWPlhVXW [ FuD [ VXWnJ M�MwM�MwMwM�MwMrM�MwM�MwMwMUá[á�ê
è Mäë Mçæ ��BhHK`qHdxoaqVo` ] J_a ] xXJ�DKi�J_DGWnVoTED ]n[ ikD�xÂHdWÝ�ÞgUW HKTEV²HKxoxXVXg acHKTExoV~F HKgUJ} J^fU`_i¢HKxoVXJc�
MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá[á�ã
è Mäë Mäè R�VoaqVo`^F ] T ] TEv�xofUaqJ } HKgPVX`baqfE`_VXJq�~`_VXstf ] `_V [ DGT�aqBEV3HKxXxoVXgS�acHKTExoV~J^fE`bi¢HKxXV|aqD HKxcB ] V � V~ghHK`_a ] xoWnVxÓêR7�ì³�Voa^a ] TEv�� } ÿ�� �¸ù ÿ�� á � á

è�Mäí À/ÎjVXxya
Ddi²lhT ] aqV�gU` ] FIHK` ? > VÂHKF gE`^DKlEWnV M�MwM�MwMwM�MwMrM�MwM�MwMwMUá � æ
è MåíUMÝá z~`_D�Ü_VXxya ] DGTEJ�DKi HKgPVX`baqfE`_Vb�ÞvGHdaqV [ HdxXxXVogUacHdTExXV~J^fU`_i¢HKxoV·DKTta^D

��������HdT [ DKTta^D ÿ�� M�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá � è
è MåíUM � ÓÞTta^VX`_gE`^VyacHda ] DGTeDKi{`^VXJ_fEWYa^JIMwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�â�â
è MåíUMåâ ��fEHKT@a ] aqHda ]m� Vr`^VoJ^fEWmaqJ*ikDG` ÿ���� HKT [ � } ÿ�� �¸ù ÿ�� M ��DKF&�ghHK` ] J^DGT�a^DuV"¨ gjVo` ] FuVXT@aXM MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�â�â
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ê M � À~T@a^`qHKTExoVK� � RD�êz~z Z �4������� [ Voa^VXxoa^DG` HKT [ HKgPVX`_a^fE`^VoJÄMrM�MwM�MwMwMUá�â[ë
ê Mäâ ³ BhH [ D�� > HK`*HKT [�] T@aqVo`^FuV [E] HdaqV�HKgjVo`_a^fE`^VoJ M�MwMwM�MwMrM�MwM�MwMwMUá�æ �
ê Måæ ��D�xÂHdWÝ�ÞgUW HKTEV�³ ]��� �!�#";��";�$�%�&� [ VoaqVoxoa^DG`^J M�MwMwM�MwMrM�MwM�MwMwMUá�æOá
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ë�M§á ÓÞTta^`^D [ fExya ] DKT M�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�æ[â
ë�M � ³ DKi¹aM��HK`^V"�êHKgPVX`baqfE`_V»xoDGT@aq`_DGW9DKiuik`qHKxya ] DKThHKW�FIHKvGTUVoa ] x [E] J^gPVX`^J ] DGT

� ] aqB�H�J^DGWYVXTED ]n[ MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�æ�è
ë�Mäâ R�HdacH��*V [ fExya ] DGT ¦ JbacHda ] Jba ] xXHKW ] J^J^fUVXJ HKT [ ghHK`ba ] xoWnV ]Y[ VXT@a ] lhVo`^J MwMUáìè<á

ë MåâUMÝá Z
[E[E] TEv ] TExXDGFuFuVXTEJ_fE`qHda^Vb�­v@H ] T J ] vGThHKWYJ7HKT [ VXW ] F ] ThHda��] TEvôHKW ] HKJ ] TEveDKiCJ_fEFIFuV [ VXTEVo`^v ? J ] vGThHdWnJ [E] J_gEW H ? V [ HdalhTEVr`^VoJ^DGWYfUa ] DGTEJ�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUáìè<á
ë MåâUMÝáGMÝá � ] vGBEVo` ÿ�� `_fETEJo�4� ] aqBEDGf aCa ] FuV�DKi$ï ] vGB@aNMUáìè�ê
ë MåâUMÝáGM � ó D���Vo`�� ÿ�� `^fUTEJX�/� ] a^B�a ] FuV�DKi$ï ] vKBta MwMwMUáìè�ë

ë MåâUM � � VyacH ] T ] TEv�ikfEWnW [ HdaqH J^Vya } TED vGHda ] TEvt� ] T xXDKTEJ_a^`^fExya ] TUv]n[ VoTta ] lhVo`^J�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�ê �
ë MåâUM � MÝá ÷ � ]n[ VoT@a ] lEVX`^J9MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�êSá
ë MåâUM � M � ÓÞJ_DKaqDGgPVb� ]n[ VoT@a ] lEVX`^JrMwM�MwMwM�MwMrM�MwM�MwMwMUá�ê �

ë MåâUMåâ A²`_VÂHda ] TEvöJ ? J_aqVoF HÕa ] x � xXDK`^`^VoW Hda^V [ VoTEVX`_v ? HKT [ A²D@� VX`��`^DG`_J ] Tex ? xXWYDKaq`_DGTS�ÞHKThHKWYDGv9xÂHKW ] > `^Hda ] DGT > VÂHdFIJoM�MwM�MwMwMUá�ê�ê
ë�Måæ ³ fEFuF HK` ? MrMwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUáìë�ã
ë�Méè ³ ] vGTEHKW"J^DKfE`^xoV ] J^J_fEVXJ MwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�í �

ë Mäè MÝá � VoTEVX`^HKW�xXDGFuFuVXT@aqJCDGT)������HKT [ a ] F ] TEv7`^VoJ^DGWYfUa ] DGT MwMUá�í �
ë�Mäê ��HKW ] > `qHda ] DGT DKi*�#" J ] vGThHKWYJÄM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�í �
ë�Méë ACBEV�� VoaqBUVb�ê� WnD�xcB�À|TEVo`^v ? ó DGJ_J � VoW Hda ] DGT�MwM�MwMwM�MwMrM�MwM�MwMwMUá�í �

ë Mäë MÝá ³ ] �ÑaqVXWYVXJ_xXDGgPVrHKThHKW ? J ] J*HdT [e[ ? ThHKF ] x�`qHdTEvGVeMrM�MwM�MwMwMUá�í �
Ò Þ�Þ�Þ ½�Æ�º$��Àj¦$¡oµ¶��¯û£Uµ¶��¸@¡-¨�ª�+ ¤ ��£E¬¶µ®�¢¸@¤k��Ö ÞË¤ ÀÁ±|��¸Kµ¶¬®£�¥I�kµ¶º � £E©P�p�@µ®�¢¸ÀÁ� ¤k��¸Kµ®�k¨j� M�MwMwM�MrMwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�í[ë

í M§á O � VX` � ] VË� MrMwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�í[ë
í M � � VoW Hda ] DGTEJ [ fEV�aqDuF HdvGTEVoa ] x�J_VXWYVXxoa ] DGT�MwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�í�í

íUM � MÝá �," � JXM-"I�.� } ÿ�� � ù ÿ��#/ á �K��0 M�MwMwM�MwMrM�MwM�MwMwMUá�í�ã
íUM � M � �¼HKvGTEVya ] x·J_VXWYVXxoa ] DGTw`^VoW Hda ] DGTUJ^B ] gEJ�ikDG`$ghHK`_a ] xoWnVb�ZÓêR J^gPVXxoa^`qHWá�í[ã
íUM � Måâ �," � JXM-"I�.� } ÿ�� � ù ÿ�� J_F HdWnW MwM�MwMwM�MwMrM�MwM�MwMwMUá�ã�æ

í Mäâ Ó [ VXT@a ] i ? ] TEvwaqBEV ÷ �21�� ú�J_a^`^fExyaqfE`_VXJ ] T FIHKvGTEVya ] xÂHKWYW ? J^VXWYVXxyaqV [ � RJ^gPVXxoa^`qH M�MrMwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�ã[è
í Måæ Àx¨�a^VXTEJ ] DGTEJ DKipaqBEVrghHd`_a ] xXWYVb�MÓêRýJ ? JbaqVoF Hda ] xoJ MwMwM�MwMrM�MwM�MwMwMUá�ã�í
í Méè � ? xoWnDKa^`^DGTôHKThHdWnDGv }�3 xoD xc�@acH ] WÑQS� xXHKW ] > `qHda ] DGT > VXHKFIJ�MwMrM�MwM�MwMwMUá�ã�ã

íUMäè MÝá � VoTEVX`^HKW�gE`^D�xXV [ fE`_V MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�ã�ã
íUMäè M � R ]Y� xXfEWma ] VXJ,� ] aqB�HKThHKWYDGv > VÂHKFuJ M�MwMwM�MwMrM�MwM�MwMwM �K� â
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ã M§á O � VX` � ] VË� MrMwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM �K� ê
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ã M � ³ gjVoxoa^`qH�DKi{TUVXfUa^`^DGTS�­` ] xcB ] J^DKa^DGgjVoJ>� ] a^B ? ] VXW [ J MwM�MwMrM�MwM�MwMwM � á�â
ã Mäâ ��DGFIgEHK` ] J^DGTEJ>� ] aqBeDKa^BEVX`*Vb¨ gPVX` ] FuVXT@aqJ§M�MwM�MwMwM�MwMrM�MwM�MwMwM � â �
ã Måæ ��f aqfE`_VwgPDGJ_J ] > ] W ] a ] VXJ~ikDG`CTEVË�=TEVXfUa^`^DGT<�Þ` ] xcB��D±3��J MwMrM�MwM�MwMwM � â[è
ã Méè ��f aqfE`_VwJbaqf [U] VXJ*DKi²`^VXHKxoa ] DGTeFuVXxcBhHdT ] J_FIJýMwM�MwMwM�MwMrM�MwM�MwMwM � â[è
ã Mäê ³ fEFuF HK` ? DKi ] TUJ_aq`_fEFuVXT@acHKW [ V � VXWnDKgEFIVoT@aqJ M�MwMwM�MwMrM�MwM�MwMwM � â[è
ã Méë ��f aqfE`_V�� ] vK³ DKW ] FugE`_D � VXFuVXT@aqJ MrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM � â[ë
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Ï �k©j´$¬®�
áKM§á Z `_a ] J_aXQÓJC`_VXT [E] a ] DGTöDKi²��� � ] vK³ DGW ] T lEThHKW � WnDGTEv��Zï ] vGB@a �ÞgEHdaqBIFID [ V�HÕi¹aqVX`Z gE` ] W � á�ã[ã[âôMwMwM�MrMwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ê
áKM � Z `_a ] J_aXQÓJô`^VXT [E] a ] DGT�DKi���� � ] vK³�DGW ] T�gU`^D�xXVXJ_J DKi9xoDGTEJ_a^`^fExya ] DGT � � ] aqB

?A@CB ½"»Z�Zï ] vGB@a �­ghHdaqBÁM MwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM í
áKMäâ ÀQ¨ gjVo` ] FIVoTtaqHKW�V ��]Y[ VXTExoV�ikDG`CaqBEVrTEDGT<�ÞVb¨ ] J_aqVoTExXVrDKi ø�D O M�MwMrM�MwM�MwMwM á�ã
æUM§á ��fE` � VwDKi²T�fUxXWnVXHK` > ] T [E] TEv9VoTEVX`_v ? M�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM æKè
æUM � À|TEVo`^v ? v@Hdg�Ddi 3 vG`^DKfET [ J_acHÕaqVKQEikDK`CghH ] ` ] TEv ] T@aqVo`qHKxya ] DKT"MeM�MwMrM�MwM�MwMwM ê[í
æUMäâ ��HKWYxXfEWnHda ] DGTEJ7ik`_DGF aqBEV ³ VXF ] �MÀ|FIg ] ` ] xÂHKW��¼HKJ^Jö�ôD [ VXW*ikDG`I��H HKT [FE �� ] T [E] TEv9VXTEVo`^v ] VXJ ÿ � HKT [ DGTUVb�ÞTUVXfUa^`^DGT�J^VoghHK`qHÕa ] DKT�VoTEVX`_v ] VoJ �7G�H M9M�MwMwM ë�æ
æUMåæ ��HKWYxXfEWnHdaqV [ � HKWnfUVXJ�ikDG`·aqBEV�TUVXfUa^`^DGT�J_VXghHK`^Hda ] DGT�VXTUVX`^v ? �9G�H � ik`_DGFö³�VXF ] �

À|Fug ] ` ] xÂHdW��¼HKJ_J3�ôD [ VXWÑMôM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ë[è
æUMéè ��HKWYxXfEWnHdaqV [ � HKWnfEVoJ�ikDG`
a^BEV�gE`^DKa^DGT-J^VoghHK`qHÕa ] DKT VXTEVo`^v ? �IG � � ik`_DGF]³�VXF ] �

À|Fug ] ` ] xÂHdW��¼HKJ_J3�ôD [ VXWÑMôM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ë�ê
æUMäê ��HKWYxXfEWnHdaqV [ TEVXfUa^`^DGTôHKT [ gE`_DKaqDGT [ ` ] gEW ] TEVoJ�ik`^DGF ³ VXF ] �MÀ~Fug ] ` ] xXHKWj�¼HKJ_J�ôD [ VoWÑM MwM�MwMwM�MrMwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ë[ë
æUMéë ± VXfUa^`^DGTÄHdT [ gE`_DKaqDGT [ ` ] gEW ] TEVXJIHKJIgE`^V [E] xyaqV [ >t? a^BEVÈ³ VoF ] ��À|FIg ] ` ] xÂHKW�¼HdJ^J
�ôD [ VXW � J^BED��*T¼DKTôH7aqH > WnV�Ddi ] J^DKa^DGgjVoJXM M�MwM�MwMwM�MwMrM�MwM�MwMwM ë�ã
æUMäí ACBEV � HKWYWnV ? DKi²J_acH > ] W ] a ? HKT [ FIDGJba*TEVXf aq`^DKTS� HKT [ gE`^DdaqDGTS�­` ] xcB ] J^DKa^DGgPVXJXM{M í[â
æUMäã ACBEV � HdWnWnV ? DKi~J_aqH > ] W ] a ? HKT [ FIDKJ_a�TUVXfUa^`^DGTS�*HKT [ gE`_DKaqDGT<�Þ` ] xcB ] J^DKa^DGgjVoJXMó D��>� ÷ `^Vov ] DKT"MeM�MrMwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM í�æ
æUM§á � O�gPVX`qHÕa ] DKThHKW [ VolhT ] a ] DGTûikDG`�aqBEV�stfhHKT@a ] a ?KJ H � }tôML"÷ ��HKT [ aqBUV � HK` � V ? �

Ø�VXWYJ^DGTe`_VXW HÕa ] DKT"MûMrMwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM í[ê
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æUM§á[á z|`^V [E] xya ] DGTEJCDKi²TtfExXWYVÂHK`*J_aqH > ] W ] a ? DKi } �.óHKTUVXxc�KV�Ú �¼HdJ^J^DKTXá�ã[í�í@�uMwM�MwMwM í�ë
è�M§á � ] VXW [ � JXM~xXfE`_`^VoTta xXHKW ] > `qHda ] DGT�ikDG`°ë��ÞApVXJ^WnH9� ] v�³ DGW [ fE` ] TEvð±�³U� ó Vb¨ gPVX`��] FIVoTta^JXM�MwM�MwMwM�MrMwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ã �
è�M � �*VXWnHda ]m� V�J_a^`^VXTUvKaqBEJwDKi�H�¨ ] HKW~HKT [ `^H [E] HdW�xXDGFugPDGTEVXT@a^J�DKi lhVXW [ D � Vo`wikfUWnWV"¨ a^VXT@a3DKi²a^BEV ] J_DKaqDGgPV�J^gPVXxyaq`_DGFIVyaqVo`°ï ] vGB@a*ghHda^B"MNM�MwMwM�MwMrM�MwM�MwMwM ã�æ
è�Mäâ R ] ÎÁVo`^VXTUxXV > VyaM��VoVXTôDGTS�êHì¨ ] J�aqB ] xc�[� HKT [ aqB ] TS�ÞxoD ] WPlhVXW [ gU`^DKlhWYVXJ MwM�MwMwMUá �G�
è�Måæ ó DGv��­WnDGv DGTS�ÞH�¨ ] J a^B ] xc�[�9HKT [ aqB ] TS�­xXD ] W lhVoW [ gU`^DKlhWYVXJöJ_BED�� ] TEv ] T � VX`_J^V"�xof > VrFIHKvGTEVya ] x [E] gPDGWnV
`^VXv ] DGT M�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá � ê
è�Méè ó�] �dV�� ] vEM�è Måæ � > fUaµ� ] aqB H � HKfEJ_J ] HKT9N�xXDGTUJ_acHdTta > VoJ_a �ÑlEa7a^D¼aqBEVIaqB ] xc���xoD ] W�QÓJ�V"¨UHKxoa
H�¨ ] HKWjlhVXW [ gU`^DKlhWYVKM²M�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá � í
è�Mäê âGR > D�¨ugUWnDKa~DKijJ ] F7fEWnHdaqV [ J_DGWnVoTED ]Y[ DK` > ] aÂMO�������QP=ê ß �-R �Sÿ�� P�á ß â[ãrA,�ÞF�M

ÓÞDGTTSOUOV7W)XYUOZ§xX`^DKJ^J�Hì¨ ] J ? Voa�`_VÂHKxcBEVoJ
aqBUV[W
\^]_V¼ikD xXHKWÝ�­gEW HKTUV�gjDGJ ] a ] DGTHKJ|ikDG`·� ] vEM�è�Méë �t] WnWnfUJ_aq`^Hda ] TEv [ DGf > WYVb� � HKWYfEV [�ÿ�� DKiÁJ_DGWnVoTED ]Y[ J~HKJ~ikfETExoa ] DGTDKiI�����	�cMýMwM�MwMwM�MrMwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá[á�â
è�Méë âGR > D�¨ugUWnDKa~DKijJ ] F7fEWnHdaqV [ J_DGWnVoTED ]Y[ DK` > ] aÂMO�������QP=ê ß � R �Sÿ�� P�á ß â�è�A,�ÞF�M

ÓÞDGT`S^UIV9W�xX`_DGJ^J*H�¨ ] J�aqD7`_VÂHKxcBMW
\^]_VöikD xXHKWÝ�­gEW HKTUV gPDGJ ] a ] DGT�HKJ ikDG`�� ] vEMOè Mäê M�á[áªæ
è�Mäí Z xXxXVogUacHdTExXV�FIHKg�

���_Pa

��� } ÿ�� L �G� fUJ ] TUv � HdfEJ^J ] HKTS�­gEWnfUJ��êHì�ÞxXDKTEJ_aqHKT@a lEaa^DuV"¨UHKxoa � a^B ] xc� xXD ] W M�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá[á�ë
è�Mäã Z xXxXVogUacHdTExXV7FIHKg"M��hfEWnWÁa^B ] xc�[�­xXD ] W"lhVXW [ FuD [ VXWÑ� ó�] �dV�� ] vEM#è�Mäí > fUaj� ] aqB


�bdc [E] gPDGWnV"�­lEa�FID [ VXWjikDG`�i¢HK`�lhVoW [ MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá[á�í
è�M§á � Z xXxXVogUacHdTExXV7FIHKg"M ó$] �KV�� ] vUMEè MäíuHKT [ è Måã > fUa3fEJ ] TEv ] TUikVo` ] DK` �h] T lhT ] a^VXW ?a^B ] TS�­xXD ] W�HKgUgE`^D�¨ ] FIHda ] DGT"M&± DKaqVuW HK`_vGV [E] J^xX`_VXghHdTEx ? � ] aqB>e_Vb¨UHKxya�lhVoW [gfDKi{� ] vEM.è MåãUM�MwMwM�MrMwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá �d�
è�M§á[á R ] ÎÁVo`^VXTUxXV�DKipaqB ] TS�ÞxoD ] WjF ] TtfEJ�aqB ] xc�[�ÞxXD ] WjlEVXW [ JXQ�HKxoxXVXg acHKTExoVb�­J^fE`bi¢HKxXVwF HdgEJ�á �K�
è�M§á � ��DGT@a^DGfE`
FIHKg�DKi|J_gjVoxoaq`_DGFuVoaqVo`�HKxoxXVogUacHKTUxXV�ikDG` ]n[ VÂHKW � DGTS�êHì¨ ] J*gE` ] F HK` ?> VÂHKF J_BED�� ] TEv»xXf aqJ�xÂHKfEJ_V [ >@? gEB ? J ] xÂHKW�HKgPVX`baqfE`_VXJ } W ] TEVXJ [ `qH��*T=HdaxoDGTEJ_aqHKT@ah�����	�b� � HKT [ >@? J_DKi¹aM��Hd`^V
ikD�xÂHKWû�ÞgEWnHKTEV HKgPVX`baqfE`_VXJ } W ] TUVXJ [ `qH��*T�HdaxoDGTEJ_aqHKT@a �­BEV ] vGB@a²xoDGT@aqDGfU`c�yM Z xoxXVXg acHKTExoV ] J"aqBEVjikXlZlV9mlikUImu`_VXv ] DGT�ikDG`^FuV [>@? a^BEVXJ_VwikDGfU`3HdgjVo`_aqfU`^V } xofUa×��W ] TEVoJ MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá � â
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è�M§á�â �ôD [ VoW DKi3áXFIFonqpsrY] ��� HKfEJ^J ] HKT<�ÞJ^BEHKgjV [ gE` ] FIHK` ?�> VÂHdF�J_BED�� ] TEv�WYD xXH��a ] DGTEJCDdi{DGT<� HKTôD�ÎE�ÞH�¨ ] J�xXHKWnxofEW Hda ] DGTUJ�gjVo`_ikDG`_FIV [ aqDuJ ] F�fEW Hda^V � HKfEJ^J ] HKT> VÂHKF�QÍJCVËÎjVXxoa3DGT�HKxoxXVXg acHKTExoVKM M�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá � ê
è�M§á�æ ó�] �dV0è MÝá � � > fUa�ikDG`tebgjVoTEx ] WÝ�­a^B ] T f gE` ] FIHK` ?7> VXHKF D�ÎÁJ_Voa >@? � MäèdFIF ik`_DGF

uE�ÞH�¨ ] JXM MwM�MwMwM�MrMwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá � ë
è�M§áìè ó�] �dVw� ] vEMLè MÝá � � > f a�ebgjVoTEx ] WÝ�­a^B ] T f > VXHKF D�ÎjJ^Vya >t? áGM � FIF0ik`^DGFvuE�êH�¨ ] J á � í
è�M§á�ê z|`^DìÜ_VXxoa ] DGTUJôDGT@a^D ÿ�� �ÞH�¨ ] JeDKi�aqBEV-ikfEWnW � R HKxoxXVogUacHKTUxXVûgPDGW ? vKDGTEJ } TUDikD�xÂHKWû�ÞgEWnHKTEV7xofUaqJq�rDdiC� ] vGJXM3è�M§á � � è MÝá�æ�HKT [ è MÝáìèöVÂHKxcBX� V ] vGB@aqV [ HKgEgU`^D��gE` ] Hda^VXW ? M�ApDKacHdW�J^BED��*T ] JCaqBEVrxoDGFIgUWnVoa^V�HKxoxXVXg acHKTExoVKM MwM�MwMrM�MwM�MwMwMUá � ã
è�M§áìë z|`^DìÜ_VXxoa ] DGTUJ�DGT@aqD`���������êHì¨ ] J�DKi~aqBUV � R HKxXxoVXgUaqHKTExXV�gPDGW ? vGDKTEJ } TEDöikD�xÂHdWÝ�gEWnHKTEVCxofUaqJq�|Ddi"� ] vGJXM�è M§á � � è MÝá�ærHKT [ è MÝáìè � VÂHdxcB�� V ] vGB@aqV [ HKgEgU`^DGgE` ] Hda^VXW ? MApDKacHdW"J^BED��*T ] J�aqBUVwxoDGFugEWnVyaqVrHKxoxXVXg acHKTExoVKM MwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�âSá
è�M§á�í ó�] �dV � ] vEM>è MÝá�ê > fUa�TED��*� ] aqBùJ^DKi¹aM��HK`_V-ikD�xÂHdWÝ�ÞgUW HKTEV¼xXfUa^JôHdgEgEW ] V [ a^DW ] F ] aw� } ÿ�� �¸ù ÿ�� M~ApDKacHdWjDKi"J^VXgEHK`qHda^V�xÂHdWnxXfUW Hda ] DGTEJ~J_BED��*T ] J lEThHKWP`^VXJ_fEWYaDKi²J ] F7fEWnHda ] DGT ikDG`*H�áÂFuFxnqpsrY] � HKfEJ_J ] HdT�gU` ] FIHK` ? > VÂHKF�M M�MwM�MwMwMUá�â �
è�M§á�ã � ] aIa^D§a^BEV xÂHdWnxXfUW Hda^V [ HdxXxXVogUacHdTExXV gU`^DKlhWYV¼DKi�� ] vEM�è MÝá�í-aqD [ VoaqVo`^F ] TEV
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`^VoJ_aq` ] xya ]Y� V�ikD�xÂHdWÝ�gEWnHKTEV�J_DKi¹aM��Hd`^Vwv@HdaqV�J_Voa_a ] TUv�� } ÿ�� �¸ù ÿ��#/ á ß ë 0 M�M�MwMwM�MwMrM�MwM�MwMwM � â �
ã M§á�æ ó D���Vo`��­VXTEVo`^v ? `^fET,�#" � JXM������ > VyikDG`^V�HKgEgEW ] xÂHÕa ] DKT�DKi�`_VXJ_a^` ] xoa ]m� V�ikD�xÂHdWÝ�gEWnHKTEV�J_DKi¹aM��Hd`^Vwv@HdaqV�J_Voa_a ] TUv�� } ÿ�� �¸ù ÿ��#/ á ß ë 0 M�M�MwMwM�MwMrM�MwM�MwMwM � â�â
ã M§áìè ó D���Vo`��­VXTEVo`^v ? `^fUT��#" � JoM��%�&� Hdi¹a^VX` HKgEgEW ] xXHda ] DGTöDKi{`^VXJbaq` ] xoa ]Y� VrikD�xÂHdWÝ�gEWnHKTEV�J_DKi¹aM��Hd`^Vwv@HdaqV�J_Voa_a ] TUv�� } ÿ�� �¸ù ÿ��#/ á ß ë 0 M�M�MwMwM�MwMrM�MwM�MwMwM � â�æ

¨ ��]



�#<O�D
 þ � 
 ÷c�Ù���È�

Æ�£E³²¤k�
æUM§á ± fEF > VX`^J�DKi$J_aqH > WnV ] J_DKaqDGgPVXJ >@? D [E[ õdV � VXT�TtfEF > Vo`^JCDKi$TtfExoWnVXDKTEJXM·O [E[ �V � VXT J_aqHKvGvGVo` ] TUv } O0À�³U�9VbÎÁVoxoa [ fEVeaqD-ghH ] ` ] TEv VXTEVo`^v ? i¢H � DG`^J�V � VXTS� ôHKT [ V � VXT<� ÷ T�fUxXWnV ] M M�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM ê[ê
æUM � ³ ] TEvGWYVb�ÞgEHK`_a ] xXWYV3J_BEVXWYW�FID [ VoW"WnV � VXWYJ } J_aqHdaqVoJc��ikDG`CWYDì� VXJba*l � VwJ^BEVoWnWYJXM MwMwM íOá
ê M§á ³ gPVXx ] lhxXHda ] DGTEJ�Ddi²a^BEV�Vb¨ gPVX` ] FIVoT@acHKW"J_Voa^fEg�ikDK`�aqBEVw�
� 3 � ] vK³ DGW ÓÞJ^DKa^DGgjV

³ gPVXxyaq`_DGFIVyaqVo`XQ�Hdaj±a³E� ó M MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwMUá�â�í
ã M§á  �] VXW [ J�DKi aqBEV~FuDGJ_apTEVofUaq`_DGTS�Þ` ] xcB ] J_DKaqDGgPVXJ�gU`^D [ fExXV [ >@? e^� ] vK³ DGW�ÓÞJ^DKa^DGgjV

³ gPVXxyaq`_DGFIVyaqVo` f M�MrMwM�MwM�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM �K� ã
ã M � ± VXfUa^`^DGTS�­` ] xcB ] J^DKa^DGgjVoJ9gE`^D [ fExoV [ >t? e^� ] v�³ DGW>ÓÞJ_DKaqDGgPV�³ gPVXxoa^`^DGFuVoa^VX` fxoDGFIgEHK`^V [ a^D R�Hd`^FuJ_acH [ a �E� ³SÓ [ HdaqHUM�MrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM � á�á

¨ � ]Y]



�,<O�D
 þ � ÷^T T �¼üf�><UøX� �

Çö±p±|� �$�p��¢
Z M ACBEV����9���2���j�(�2�g�IgE`^DGvK`qHKF M�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM � æ �

�3M ACBEV[�|�-���
�j�$�2�g�IgE`^DKvG`qHKF M�MwMwM�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM � æ[ê

�
M ACBEV��g�q�|���d�g�� 7�|�w�$�2�g� gE`^DGvK`qHKF M�MwM�MwMrM�MwMwM�MwM�MwMwM�MwMrM�MwM�MwMwM � è �

¨ ��]n]Y]



÷c�P�D
z=ù÷ùø�

Z ³ �
z(À~�C�CO0±
R�����A�Ó�± � ��³EO ó À4±
O�ÓêR1Ó�³EO�A O�z4Àc³ z4À·��A*�COr�	À|A°À~�

�pOr��z·��OrR��
��A�ÓbO0±�O��Ù±aÀ~�3A*��O;±��ê�°Ób����±
��� ó À/Ó
} Æ¡c�D�¢¤£¥N H �!�§¦ � "�ùËú¨P�â � �¨£�©,ù�ªj�

>@?ACBEDGFIHKJ�LNMPO7QSR�DGTUTEVXWYW

��BhH ] `^gPVX`_J^DGT"�·z|`^DdikVXJ^J_DG` �h`^V [ VX` ] xc� Z M�� VXxXxcBUVoa^a ]

ACB ] J [E] J^J^Vo`_aqHda ] DGT ] T�V"¨ gjVo` ] FuVXT@aqHKW�TtfExXWYVÂHK`�gEB ? J ] xoJ [ VoJ^xo` ] > VXJ�aqBEV gE`_D [ fUxoa ] DGTùDKi
Vb¨ DKa ] x � TEVofUaq`_DGTS�Þ` ] xcB ] J^DdaqDGgPVXJpaqD���Hd` [ JpaqD3a^BEV�W ] F ] a^J"DKihghHd`_a ] xXWYV·JbacH > ] W ] a ? «ÄaqBUV�ebTEVXfUa^`^DGT<�
[ ` ] gEW ] TEV f « ] T aqBEV�`^Vov ] DGT DKi
a^BEV¼gPVX` ] D [E] x�aqH > WnV�ik`_DGF TEVXDKT aqD ñX] TEx } á �¬« ÷ « â � �yM
ÓÞJ^DdaqDGgPVXJ fEgeaqDuHKT [ > V ? DGT [ aqBUVwFuDGJba*TEVXfUa^`^DGT<�Þ` ] xcBô�tTED��*T¼HdaCaqBEVra ] FIVD��Vo`^VwgE`^D [ fExoV [
} VdMÓvUM.­ �ø�® ��f �7¯ Dø�­ ± ]�� D�­ø ¯ �ôvIHKT [ D�Dø�D ��`c�×M

ACBEV7`_VÂHKxya ] DKT J_a^f [E] V [ ��HKJ�H FIHKJ^J��êHKJ ? FIFuVoa^` ] xrxoDGWnW ] J ] DGT"� Æ¡c�D � V�° ø�} DKT Hua^B ] xc� } á[áªæ
FuvtõdxXF�øc� H �!� ��acHK`_vGVoa
Hda�HKT VXTUVX`^v ? Ddi4À õ Z P â � ��V E õÕf � xoDGT [ fExyaqV [ Hda
a^BEVµ±3Hda ] DGThHKW
³ fEgPVX`_xXDGT [ fExoa ] TEv � ? xXWYDKaq`_DGT ó H > DG`^HdaqDG` ? } ±�³E� ó � ] TÊÀCM ó HKTEJ ] TEv � ��Ó � ��³ Z M

Z TED � VXW{J_fEgPVX`^xoDGT [ fUxoa ] TEv��­J^DGWYVXTED ]Y[ J_gjVoxoa^`^DGFuVoa^VX` � e^� ] vK³ DGW+ÓÞJ_DKaqDGgPVð³�gjVoxoaq`_DGFuVoaqVo` ��f
��HKJ > f ] WYa
a^D�xXDGWYWnVoxoa � J^VoghHK`qHÕaqV�HKT [ ]Y[ VXT@a ] i ? aqBEV9TEVofUaq`_DGTS�­` ] xcB ] J^DKa^DGgPVXJXMrACB ] J [ V � ] xXV ] J
> HKJ_V [ DGTraqBEV~� T ]Y� VX`^J ] a ? Ddih� ] xcB ] vGHKT"QÍJ�J^V � VXTS�­A²VoJ^WnH3J^fUgjVo`^xXDKT [ fExya ] TUv
FIHKvGTEVya � e^� ] vK³ DGW�M f
ACBEV [ V ��] xXV�ikVÂHda^fE`^VoJ�HeW Hd`^vGV"� > DG`^V } æ � xXF � � WnDGTUvöa ] FuVb�­DKiî�Zï ] vGB@a�gEHdaqB WnVoTEvKaqB } êUMäâSáIF � �
HKT [ gPDGJ ] a ] DKTS�ÞJ_VXTEJ ] a ]m� V [ VyaqVoxoaqDK`^J7HÕawa^BEV�VXT@aq`^HKTExoVöHKT [ ikD xXHKWÝ�­gEW HdTEVKM��*VÂHKxya ] DGTS�ÞgU`^D [ fExoa



ik`qHdvGFIVoT@aqJ0��Vo`^VuxXDGWYWnVoxoaqV [ D � VX`�HKT§HKTEvGfEWnHK`�`^HKTEvGV9ik`^DKF � ß ë R « �����	� « ê R � ] a^B§`_VXJ^gPVXxya
aqD§aqBEV gU` ] FIHK` ? � > VXHKF [E] `^VXxya ] DGT"M=z²HK`_a ] xoWnVb� >@? �­ghHK`ba ] xoWnV ]n[ VXT@a ] lhxÂHda ] DGT DKi ] J_DKaqDKgjVoJy��HKJ
HKxcB ] V � V [ a^BE`^DKfEvGBeJ^DKi¹aM��HK`_VwW ] F ] aqHda ] DGTIDdi{FIHKvGTEVya ] x [E] J_gjVo`^J ] DGT } � } ÿ�� �¸ù ÿ��[/ á ß ê 0 ��DKi
aqBUV ik`qHKvKFIVoTta^J9HKThHdW ? ñ V ["� aqDGvGVyaqBEVo`�� ] a^B B ] vGBS�Þ`_VXJ_DGWnfUa ] DGT§J ] W ] xoDGT§ikD�xÂHdWÝ�ÞgUW HKTEV [ VyaqVXxyaqDG`_J
} �#"�ù|" ±]á � bdc×� � HKT [ >@? a ] FuVb�ÞDdiî�Zï ] vGB@a�FuVÂHKJ_fE`^VoFIVoT@aqJ9acHK�dVXT > VyaM��VoVXT»aqBEVeVXT@a^`qHKTExoV
ghHK`^HKWnWYVXWû�ÞgEWnHdaqVCv@HdJ�H � HKW HKTUxcBEV�xXDKfET@aqVX` } � RD�êz~z Z �C� HKT [ H�J ] W ] xoDGTIikD�xÂHKWû�ÞgEWnHKTEV��#" [ VyaqVXx"�
aqDK`XM

ÓÞJ^DKa^DGg ] x
J^VoghHK`^Hda ] DGT²��HKJ*HKxcB ] V � V [ ikDG`�J_DGFuV �K�G� [E] Jba ] TUxoa ] J^DKa^DGgPVXJ�xoDGWnWYVXxyaqV [ Hda�FIHKv��
TEVya ] xô` ] v ]n[E] a ] VXJ9DKi ÿ�� P á ß â�ê HKT [ áKMéë�ê§A,�ÞF ��[ VXJ_g ] a^V¼aqBUV W HK`_vGV [E] Jbaq` ] > fUa ] DGT»DKi�a^BEV
] J_DKaqDKgjVoJXQ ] DKT ] x9xcBhHd`^vGVIJ_acHÕaqVXJoM�±3D � VXW [ HdacHe`^V [ fExya ] DKT§aqVoxcBET ] s�fUVXJ'�*B ] xcB H � D ]n[ gEW Hdx ] TUv
HKT ? `_VXJ_a^` ] xoa ]m� V�xofUaqJ��*BhHda^J^D�V � VX` DGT�aqBEV [ HdaqHµ��Vo`^V [ V � VXWYDGgjV [ M,³ DGWnVoTED ]Y[ �ÞJ_gjVox ] lEx�FIVyaqBS�
D [ J�DKi·HKxcB ] V ��] TEv�`^VoW ] H > WnV ] J_DKaqDKg ] x ]n[ VoTta ] lhxXHda ] DGTEJ3fEJ ] TEvöxÂHdW ] > `qHda ] DGT > VXHKFuJ�DKi ] J_DKaqDKgjVoJ
�*B ] xcBu��Vo`^V�FIHKJ^J��­a^D��ÞxcBhHd`^vGV
HKThHKWYDGvGJ·DKi�aqBEV
x ? xXWYDKaq`_DGT"QÍJ�gE` ] F Hd` ?�> VÂHKF � VX`^V [ V � VoWnDGgPV [ M

ACB ] J [ V � ] xXV¼HKT [ a ? gPV¼DKi
`^VXHKxoa ] DGT»gE`^D ��]n[ V¼TED � VoW3FuVÂHdTEJuikDK`uFIHKgEg ] TEv-aqBEV�`^Vov ] DKT
DKiwaqBEV aqH > WnV Ddi ] J^DKa^DGgjVoJ�aqD���Hd` [ aqBEV-TEVofUaq`_DGT [ ` ] gUW ] TUV � > V ? DGT [ aqBUV§xofE`^`_VXT@a�Vb¨ gjVo` ] �
FuVXT@acHKW W ] F ] awHda7TEVoDGT }�÷ Phá � � � HKT [ ikDG`�gE`^D [ fEx ] TEv TEVb�0`qH [E] D@HKxya ]Y� V TtfExoWnVÂHd` > VXHKFuJ
} �j±
� Jc��ikDG`rJ^VXxoDGT [ Hd` ? Vb¨ gjVo` ] FIVoTta^JXM�ACB ] JH� DGfEW [ gE`_D � ]Y[ VXJwJ_a^` ] TEvGVXT@awaqVoJ_aqJ�DKiCTtfExoWnVÂHd`
FIHKJ^J��ÞFuD [ VoWÁgE`_V [E] xoa ] DGTEJ��*B ] xcB�Vb¨�aq`^HKgPDGW Hda^V
ik`^DKF �tTED��*WnV [ vGV [ Vo` ]Y� V [ F H ] TEW ? ik`_DGF0J_acHì�
> WYV ] J^DKa^DGgjVoJXMÊÓÞT H [U[E] a ] DGT-DGTEVIxÂHKT HKT@a ] x ] ghHÕaqV9aqBEV HKgEgPVÂHK`^HKTExoV DKiCTUVË�0F Hdv ] x"�ÞTtfEF > VX`
J^BUVXWnWPxXWYDGJ ] TEvGJ � J_BEVXWYWjstfEVoTExcB ] TUvGJ � TUVË� `^Vov ] DGTUJ DKi$TtfExoWnVXHK` [ VyikDG`^F ] a ? HdT [ö] J_DGFuVX` ] J^F �@[E] iî�
ikfEJ_V9HKT [ V"¨ a^VXT [ V [ TEVXf aq`^DKT 3 BhHdWnDGJoQÁHKT [ DKaqBEVo`
V"¨UDda ] x�J_a^`^fExyaqfE`_VXJ ] T�aqBEV ��] x ] T ] a ? DKi�a^BEV
TEVofUaq`_DGT [ ` ] gEW ] TEVKM²ACB ] J ] TUikDG`^FIHda ] DGT ] J ] FIgPDG`bacHKT@a·ikDG`�fET [ VX`^JbacHKT [E] TEv9a^BEVrHKJ_a^`^DGgUB ? J ] xÂHdW
3 `��ÞgU`^D�xXVXJ_JXQhDKi{TtfExXWYVXDGJ ? T@a^BEVXJ ] J DKi²a^BEVrBEVÂH � ? VXWYVXFuVXT@aqJ ] T�J_fEgPVXTED � HKVKM
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ACB ] J [E] J^J_VX`_aqHda ] DGT ] TeVb¨ gPVX` ] FuVXT@acHKW�TtfExoWnVXHK`*gEB ? J ] xoJ [ VoJ^xX` ] > VXJ*aqBEVrxoDGTEJ_a^`^fExya ] DGT¼HdT [

[ V � VXWYDGgEFuVXT@awDKi�e^� ] vK³ DGWû�MÓÞJ^DdaqDGgPVb��³ gjVoxoa^`^DGFuVoa^VX` f HKT [ HöJ^Vo` ] VXJrDKi·Vb¨ gPVX` ] FIVoT@aqJ�fEJ ] TEv ] a
aqD�gU`^D [ fExXV � VX` ? TEVofUaq`_DGTS�Þ` ] xcB } BEVÂH � ? � ] J^DKa^DGgPVXJ�DKi~VoWnVoFIVoTta^J�ik`^DGF�TEVoDGT aqD ño] TEx } á �)«
÷ « â � � ] T�a^BEV�acH > WYV�DKi ] J_DKaqDGgPVXJoM~ACB ] J>� DG`^� [ VXFuDGTEJ_a^`qHda^VXJ H9TED � VoWpFuVÂHdTEJCaqD�gE`^D [ fExoV
HKT [ J_a^f [ ? Vb¨�a^`^VXFuVXW ? BEVÂH � ? } ] MÓVdMITEVofUaq`_DGTS�­` ] xcBh� ] J^DKa^DGgjVoJXMIACB ] JrgPVX`_aqH ] TUJ > DKa^B a^D�a^BEV
TED � VoWYa ? DKiEa^BEV�TtfExoWnVÂHd`²`_VÂHKxya ] DKT�VXFugEWYD ? V [ HdT [ aqD aqBEV Vb¨ gPVX` ] FIVoT@acHKWtFuVoaqBUD [ J²HKT [�[ V ��] xoV
�*B ] xcB¯� VX`_V [ V � VoWnDGgPV [ M
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�hDG`9Vb¨UHKFugEWnV �~] T DGTEV�ghHd`_a ] xXfEWnHK`7V"¨UgPVX` ] FuVXT@acHdW�`^fET»W HdJ_a ] TEv�Ü_fEJbauD � VX`9aqBU`^VXVeBEDKfE`^J �
] J_DKaqDKgjVoJ TEVXHK`~aqD7HdT [ > V ? DGT [ a^BEV
FuDGJ_a·TEVofUaq`_DGTS�­` ] xcBIV � VX`�gE`_D [ fExXV [ Hda·aqBhHda~a ] FuVÕÆx� VX`_V
gE`_D [ fUxXV [Á�Á] TUxXWnf [E] TEv�J_F HKWYW�TtfEF > VX`^J3DKi�a^BEV ] J^DKa^DGgjVoJ�D�Dø�} ��` � D�­ø�¾ �ôT � D�®ø�D ��V �¿¯ Æø ¯ ��D �¿¯ Dø�­ ± ] HdT [
­ �ø�® ��f"MÀyÍO9QÓR�DGTETUVXWnW�á�ã[ã[ã�Á·ACBEVoJ^V ] J^DKa^DGgjVoJH� VX`_V VoF ] a^aqV [ HdJ�ik`qHdvGFIVoT@aqJrik`^DGF H > VXHKF DKi
Æ¡c�D � VIBhH ��] TEv¼Hô� ] TEVya ] xIVoTEVX`_v ? DKi°â � �ôV E õdfLø ] Fug ] TEv ] TUv�DGT HeaqB ] xc� � ThHdaqfU`qHKW~xÂHd` > DGT
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acHd`^vGVya } á�á�æ�FuvtõdxoF ø H �!� �C�yMU��`^HKvGFuVXT@aqJ(� VX`^V
xXDGWYWnVXxyaqV [ D � VX`�HKT�HKTEvKfEW HK`~`^HKTEvGV3DKi � ß ë R «
�����	� « â ß á R � ] a^B�`^VoJ^gPVXxya�aqD
a^BEV�gU` ] FIHK` ?�> VXHKF � HKJ²FIVXHKJ^fE`_V [7] T�a^BEV�WnH > DK`qHda^DG` ? `_VoikVo`^VXTUxXV
ik`qHdFIVdM�ACBEV�FIHKvGTEVya ] x
` ] v ]n[U] a ? J_Voa^a ] TEv�DKi�aqBEV
J^gPVXxoa^`^DGFuVoa^VX`�ikDK` aqB ] J�`_fET²��HKJ ÿ�� P�á ß â�ê
ApVXJ^WnH��ÞFuVoa^VX`_J�HKT [ aqBUV7ik`qHKvGFuVXT@a^Ja��Vo`^VuHKThHdW ? ñ V [ � ] aqB-HöTEHK`^`_Dì��HKxoxXVXg acHKTExoV�J^Voa_a ] TEv�DKi
� } ÿ�� � ù ÿ��#/ á ß ë 0 J^DIHKJCaqD ] TUJ^fE`_Vra^BEVrB ] vKBEVXJba HKxXxofE`qHKx ? ] T ] J_DKaqDKg ] x ]Y[ VXT@a ] lhxXHda ] DGTEJXM

ÀQ¨UgPVX` ] FuVXT@acHdW·gU`^DGvG`_VXJ_J ] T gE`_D [ fUx ] TUvôTEVofUaq`_DGTS�­` ] xcB ] J_DKaqDGgPVXJ�a^Dì��HK` [ J�a^BEV W ] F ] aqJ3DKi
TtfExXWYVÂHK`$JbacH > ] W ] a ? } a^BEV�e_TEVXf aq`^DKTS� [ ` ] gEW ] TEV f �jBhHdJ²gE`_D � VXTwaqD > V·stf ] a^V [E]Y� xXfUWYa$ikDG`$H*T�fUF > Vo`
DKiU`^VÂHdJ^DGTEJ � `_VXv@HK` [ WnVoJ^J$DKi aqBEV~`^VXHKxoa ] DGTwFuVXxcBhHKT ] J^F } Jq�ÁDG`$Vb¨ gPVX` ] FIVoT@acHKW [ V ��] xXV·VXFugEWYD ? V [ M�c
ACBEVô`^V ��] VË� >@? yÍ�ôfEVoWnWYVX`yÚh³ BEVX`_` ] WnW0á�ã[ã�â�Á J^fEFuFIV [ fEg aqBEVôvGVXTEVo`qHKW J ] aqfhHÕa ] DKT ] T»a^BEV
ikDGWYWnD�� ] TEv�aqVX`_FIJo�

eq�¼HdgEg ] TUv�DKi�aqBEV�TUVXfUa^`^DGT [ ` ] gS�­W ] TUV `_VXFIH ] TEJ{HKT9Vb¨ gPVX` ] FuVXT@acHKW xcBhHKWYWnVXTUvGVKM
ÓÞT [ VXV [ � VX` ? W HK`_vGV TUVXfUa^`^DGTS�­Vb¨ xXVoJ^J_VXJIHK`^VIgjDGJ_J ] > WnV � D�� ] TEv¼a^D aqBEVIi¢HKxoa�aqBhHda
TEVofUaq`_DGT FIHda^a^VX` ] a^J^VXWmi ] J�HKWYFIDGJba > DGfUT [ M�ACBEVöFIHìÜ_DG` [E]Y� xXfUWYa ? ] JraqBhHÕa�i¢HK`
ik`_DGF�J_aqH > ] W ] a ? � H � VX` ? `^DKfEvGB � > fUa
fEJ^VyikfEWp`^fEWYV�DKi²aqBtfEF > JqH ? J3aqBEHda3a^BEV�gU`^D��
[ fUxoa ] DGT9xX`_DGJ^J��ÞJ_VXxoa ] DGTUJ�i¢HKWnW >@? DGTUVCDG` [ Vo`�DKiPFIHKvGT ] aqf [ V~ikDG`�VXHKxcB�J_a^VXg9ikfE`_a^BEVX`
H���H ? } `_VXv@Hd` [ WYVXJ^J3DKi|aqBUV�FuVXxcBhHKT ] J^F HKxyaqfhHKWYW ? fUJ^V [ �yM�Ó­a ] J3xoWnVXHK`3a^BhHda�MYMmM�Hda
WYVÂHKJba{ikDG`$aqBEV ikDG`^VoJ^VXVXH > WYV ikfUa^fE`^V � } xoVX`_aqH ] Th�pTtfExXWYV ] MYMmM�gE`_V [E] xoa^V [ a^D > V ghHK`ba ] xoWnV
JbacH > WYV >@? F HKJ_J�ikDG`^F�fEW HKV � HK`_V > V ? DGT [ HKT ? Vb¨ gPVX` ] FuVXT@acHKW�gPDGJ_J ] > ] W ] a ] VXJXM

e_ACBEV�F ] TtfUaqV�stfhHdTta ] a ] VXJ ] TÙ�*B ] xcB aqBEV ] J_DKaqDKgjVoJuDKT»a^BEVeTEVXfUa^`^DGT [ ` ] gS�
W ] TEV Hd`^V FIH [ V ] TÄTtfExoWnVXHK`e`^VÂHdxoa ] DGTEJ�xXHKWnW ikDG`�V � x ] VXT@a � i¢HKJ_a�HKT [ J_VXWYVXxoa ]Y� V
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aqD�lEJ^J ] DGT"M��¼HKT ? V"¨UDda ] x � J^BUDG`_a��ÞW ]m� V [9] J^DdaqDGgPVXJ$��Vo`^VCJ^D�DGT [E] J^xoD � VX`_V [ >t? fEJ ] TEv
a^BEVXJ_V W ] vGB@a
xcBhHK`_vGV [ �ÞghHK`ba ] xXWnVrHdT [ TEVXfUa^`^DGT > VÂHKFuJXM
½ ½ó+�½ó+ Æ�¨+�$£t¦

A²D [ H ? � BED�� V � VX` � Hdi¹aqVo`~H > DKfUa~J^V � VXT [ VXxXH [ VXJ DKiPaqBEV [ V � VXWYDGgEFuVXT@a DKiÁgEHK`_a ] xXWYVCHKxoxXVXWYVX`��
Hda^DG`^J~HKT [ a^BEV ] `~Hda^a^VXT [ HdTta ] DGTS�ÞDKgUa ] xÂHKW J ? J_a^VXFuJ � HKT [ J ] ¨ [ VXxXH [ VoJ J ] TExoV*a^BEV [ V � VXWYDGgEFuVXT@a
DKi~aqBUV7lh`^Jbar`^VÂHdxoaqDK`�TEVXfUa^`^DGT-J_DGfE`^xoV � aqBUV7aqBE`_VXV9gE` ] TEx ] ghHKW²FIVXHKTEJ�fUJ^V [ aqD�gU`^D [ fExXV � VX` ?
TEVofUaq`_DGTS�Þ` ] xcBIDG`~gE`^DKa^DGTS�­` ] xcBuVb¨ DKa ] x ] J_DKaqDKgjVoJ ] TExXWYf [ VCaqBEV FuVoaqBUD [ J~DKiê� ] �{gE`_D�Ü_VXxya ] WYVCik`qHKv��
FuVXT@acHda ] DGT } z~�|�¥yÓ�ôfUVXWnWYVX`�Ú^³ BEVX`_` ] WnW#á�ã[ã[â&Á �d]n] � ] J^DKa^DGgjV"�ÞJ_VXghHK`^HdaqDK`��ÞDKTS�ÞW ] TEV } Ó�³EO ó �¥yç± DGW HdT
á�ã[ã�í�Á � HKT [e]n]Y] �~lEJ^J ] DGT�DG`CgEBEDKa^D��­lEJ^J ] DGTeDKi²`^VXWnHda ]m��] J_a ] x�fU`qHKT ] fEF�MhyÓ��fEVXWYWnVX`0á�ã[ã[í�Á



á �
¼ k�� 
�9���C0���/)+���4 Ê�Y5S�,���$���,��%0�(�y)+�������3)W8O��!WVQ5LC��3)W8O!.�,�-�`8L�3!
½ ½ó6�½ ½ Þ �p¡oµ¶¬Õ´p¯û���jµ¶£h¤�£L�$°U£h�jµ¶£E©���¡

ACBEV9`^VoJ^fEWmaqJ�DKi|a^BEV9gE`_VXJ^VoT@awa^BEVXJ ] J � HKT [ `_VXxXVoT@a�`_VXJ_fEWYa^J >@? DKa^BEVX`a� DG`_�KVX`_J�yå³ DKfEW ] DKa ] J �
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ACBEVw`^VXJ_fEWYa^J*DKi{a^BEVrgE`^VoJ^VXT@a3Vb¨ gPVX` ] FIVoT@aqJ [ VXFuDGTEJbaq`qHÕaqV�aqBEHda ] a ] J > DKa^BôgPDGJ^J ] > WYV � HdT [

gE`^HKxoa ] xÂHdW � aqD7D � VX`^xoDGFuV
aqB ] J�gE`_D > WYVXF fEJ ] TEv9HKT J ] FugEWYV � J ] TEvGWnV VXWYVXFuVXT@a�J_fEgPVX`^xoDGT [ fUxoa ] TEv
J^DKWnVXTUD ]n[ M,³ fExcB¼HuJ_DGWnVoTED ]Y[ô] JC`^VXWnHda ]m� VoW ? ] TEVb¨ gPVXTEJ ]Y� V � BhHKJ3Hu`_VXW HÕa ]Y� VXW ? B ] vGBS�êHdxXxXVogUacHdTExXV �
HKT [ F H ?-> VIlEa_aqV [ � ] a^B HKgUgE`^DGgU` ] HÕaqV�gjDKJ ] a ] DGT<�ÞJ^VoTEJ ] a ]m� V�VXT@aq`^HKTExoVb�êHdT [ ikD�xÂHKWû�ÞgEWnHKTEV [ V"�
aqVoxoa ] DGTeJ ? JbaqVXFuJXM
¼ k
\ TX9>�j5L��)+5I�(��%]�/5K8L!.��C09>�j5L��)+�(�²�-�(8L���x�Q8.���,��5

ACBEV7gEB ? J ] xXJ�FuDKa ]Y� Hda ] DGT�ikDG` [ V � VXWnDKg ] TEvöHIJ^DKWnVXTUD ]n[ � > HKJ_V ["� WnD��>�­a^D�� ] T@aqVX`_FIV [E] HÕaqV�VXT<�
VX`_v ? � F HKJ_J ]m� Vb�­gE`^DìÜ_VXxoa ] WYV ] J^DKa^DGgjV·J^gPVXxyaq`_DGFIVyaqVo` �G] J²aqD3J^VXHK`^xcB7ikDG`{HKT [ Jbaqf [ ? TEVb�»TEVXfUa^`^DGT<�
` ] xcBûTtfExoWnV ]·] T aqBEVI`^Vov ] DGT DKi�a^BEV xcBEHK`_a�DKiCTtfExXW ]n[ VoJ�xoDGFugE` ] J ] TUv¼Hda^DGF ] x9TtfEF > VX`_Juá �¤«
÷ « â�è�M«ACBEV [ V � VXWnDKgEFIVoT@a DKi
TEVXf aq`^DKTS�Þ` ] xcB �j±
�3QÓJ ] JuH ikfE`_a^BEVX`uFIDda ]Y� Hda ] DGT ] T aqB ] J
`^Vov ] DKT"MÄACBEV [ V � VoWnDGgEFuVXT@a DKi�TEVofUaq`_DGT ` ] xcBÄ�j±
�
QÍJy� DGfEW [ HKWYWnD�� [ VoxÂH ? HKT [ `_VÂHKxya ] DKT
J_a^f [E] VXJ~DKiÁa^BEVXJ_V ] J^DKa^DGgPVXJ � HdT [ a^BtfEJ V"¨�aqVXT [ DGfE`~�tTED��*WnV [ vGV DKijT�fUxXWnVXHK`~J_a^`^fExyaqfE`_V > V ? DGT [
aqBUV � HKWYWnV ? DKi J_aqH > ] W ] a ? ] T aqBUVIxcBhHd`_awDKi T�fUxXW ]Y[ VXJoM&Ó­a ] JrTEDKacH > WnV7a^BhHda�aqBUVuW ] F ] a^J
DKi�ghHK`��
a ] xXWYVuJbacH > ] W ] a ? ikDG`wTtfExXWYV ] � ] a^B§`_VXJ^gPVXxya7aqD ] TExo`^VXHKJ ] TEvôTUVXfUa^`^DGT TtfEF > Vo`�«ù�tTED��*T HdJwa^BEV
e_TEVofUaq`_DGTS� [ ` ] gEW ] TEV f «ÄBhHKJ DGTEW ? > VoVXTô`^VÂHdxcBEV [ Vb¨ gjVo` ] FIVoTtaqHKWnW ? fUg�a^D�u / á � } TUVXDGT��×M
Ó­a ] J stf ] aqV [E]Y� xXfUWYa·aqD [ VoaqVo`^F ] TEV*aqBUVXDG`_Voa ] xÂHKWYW ? V"¨UHKxoa^W ? BED��ùF HdT ? TUVXfUa^`^DGTEJ F H ?u> V

H [E[ V [ a^D�HdTIVoWnVXFuVXT@a > VoikDG`_V*a^BEVX`_V ] J~TED�`_D DKF WnVyi¹a ] T9aqBEV TtfExXWYVÂHK`~gPDKaqVoT@a ] HdWL��VoWnWEaqD > ] T [
HKTEDdaqBEVo`XM�ACBEV [E] �­TEVXf aq`^DKT } HwJ ? J_aqVoF DdiÁaM� D > DGfET [ TEVXfUa^`^DGTUJc� ��[ D�VXJ·TEDKa·Vb¨ ] J_a ] T�ThHda^fE`^VdM
±3DK` [ D�WnHK`^vGVo`3xoWnfEJbaqVo`^J�DKi~gEfU`^V7TEVofUaq`_DGT FIHda^a^VX` � � ] a^B¼aqBEV�Vb¨ xXVogUa ] DGT DKi~TEVofUaq`_DGT J_aqHK`^J �
�*B ] xcB¯� ] WnW > V [E] J^xXfUJ^J^V [ > VXWnD��rM  Vya � TEVofUaq`_DGTeF Hda_aqVo` ��? � VX` ? TEVÂHd`^W ? > DKfET [ M�yÍO�vKWnD > W ] T>	Â"é®Ë ä�Ý®ËH]*ÜêÙÕÖÍÌkà�ÐyÛ�Ë ä¢Ú^äQÆ ÛÑÒ�Ä�Ì�éÕÚ3âÕÐoä¢Ë ÜhÄCÐyßyÔ®ÚbÌ�Ë Ü�Î¹ä¢Ú_ÖÓÚ^ÜÞÌ�ËSÒyÔ9ÛÑÚbÖ ÐcÌÑËÓÒoÔ�ßyÒAÇoÚbÛÑÔ®ËSÔ®ßrÐ×ÔÂàtÄCÐ×ßyÔÕÚêÌ�Ë Ü*ËSÒyÔ�ÎÒyÉ®Ì�Ë ÜbÐ×ÖtÝ®Ú�ÇÂËSÜbÚ�Ó W)Xjê_^�P6Ua`�RaP6Ucb Þkï5ÍÓï�ß
å�é®Ú_Û�ÚCÉ9Ë ä�Ì�éÕÚ*ËÓÒoÔtã äQÄ�Ò�Ä�ÚbÔXÌ�Ù&Ä�ÐyÔÕÝt÷rË ä~ËÓÌÑä|Ú_ÖÓÚ^ÜÞÌ�ÛÑÒyÔÕËSÜCÜ­éÕÐyÛ�ßoÚCäkÌ­ÐcÌ�Ú5Í�ø�÷oÙdÐcÌ�ËSÒyÔöï5ÍÓï�ËSÔÕÝ¶Ë ÜbÐcÌÑÚ_ä~Ì�éÕÐ×ÌÐ×ÔÂà�Ù®ÔÕÜbÚbÛ�ÌÑÐ×ËSÔXÌkà�Ðoä|ÌÑÒwÐ×Ô9ËSÒyÔtã ädU§Î ä¢ÌÑÐ×Ì�Ú
eöÌ�éÕÚ*åjÚ_ÖÓÖ�Î æXÔÕÒcå�Ô¼çÑÜ­éÕÐ×ÛÑßyÚ�Î ä¢ÌÑÐ×Ì�ÚCÐËÄ â®ËSßyÙ®ËÓÌkà¶ëfe å�ËSÖÓÖÁÉ®ÛÑÚ_ÜbÖÓÙÕÝ®ÚÜêÚ_Û¢Ì­Ð×ËSÔXÌkà*ÐyäÁÌ�ÒCËÓÌÑäYÄ�Ðoä�äQÞ&ROßÁË Ý¶ÚbÔXÌÑË�ådÜ_ÐcÌÑËÓÒoÔqÍ
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Ú�zpVXT ] DGT ñ BE�KV � ] xcB�á�ã[í�æ|Á"ACBEVw`^VoJ^fEWma ] J�a^BhHda HKJ*DGTEV�gU`^D�xXVXV [ J fEg�a^BE`^DKfEvGB�aqBEVrVoWnVXFuVXT@a^J
] T�a^BEV�acH > WYV�DKi ] J^DKa^DGgPVXJ � aqBEVrW ] F ] aqJ DKi{JbacH > ] W ] a ? stf ] xc�tW ? FuD � V � VX` ? i¢HK` [E] J_acHdTta ] T�FIHKJ_J
ik`^DKF�a^BEV ] J^DKa^DGgPVXJD�*B ] xcB BhH � V > VoVXT gE`_D [ fExXV [ aqD [ HdaqV ] Tôa^BEV�WnH > DG`qHda^DG` ? } aqB ] Jj� ] WnW > V
[E] J^xXfUJ^J^V [ s�fEHKT@a ] aqHda ]m� VoW ? ] T�aqBEV�ikDGWnWYDì� ] TEv�xcBhHKgUa^VX`_Jc�yM0ÓÞTôi¢HKxoa �Á] TôTEVXf aq`^DKT J_aqHK`^J � �*BEVX`_V
aqBUV V"¨�aq`qH > ] T [E] TUv VXTEVo`^v ? ] J�gE`^D ��]n[ V [ >@? a^BEV-vG`qH ��] aqHda ] DGThHKW ikDG`^xoV � TEVXfUa^`^DGTUJ ] T [ VXV [
xXDKFIgE` ] J_V H > DKfET [ J ? JbaqVXF�M ® �3T [ Vo`^JbacHKT [U] TEv aqBUV gE`^Vox ] J^V W ] F ] aqJ�DKiwTtfExXWYVÂHK`�JbacH > ] W ] a ?
ikDG`IVXWnVoFIVoT@aqJ > V ? DKT [ TEVXDGTP� ] aqB `_VXJ_gjVoxoaeaqD TUVXfUa^`^DGTùTtfEF > VX`öBEHKJ > VXVXT HûFIHda_aqVX`IDKi
xXDKTEJ ]Y[ VX`^H > WnV ] T@aqVX`_VXJba HdT [ `^VXJ_VÂHK`_xcB ] T > DKa^B T�fUxXWnVXHK`9gEB ? J ] xXJIHKT [ HKJ_a^`^DGgUB ? J ] xXJ�ikDG`9HÕa
WnVXHKJ_a*a^BEVrghHKJ_a aqBU`^VXV [ VoxÂH [ VoJ[y ��D ? [ á�ã[ã�â�ÁÑM�y Z `_TEDGW [ á�ã[í�ã�Á.yÍ�¼HdaqBUVË�*J�á�ã[ã � Á.y LûHKWnWnHKxXV;Ú
L§D DGJ_WnV ? á�ã[íSá»Á

ÓÞT HKJbaq`_DGgEB ? J ] xoJ � a^BEV ] T@aqVo`^VoJ_a ] J�gE` ] F Hd` ] W ? ] T fET [ Vo`^JbacHKT [U] TEv-aqBEV 3 `��ÞgU`^D�xXVXJ_JXQ «Äa^BEV
Vb¨ gEWYDGJ ]m� V�TtfExoWnVoDGJ ? T@aqBEVoJ ] J>�*B ] xcBöD�xXxofE`^J ] T J_fEgPVX`^TUD � H7V"¨UgUWnDGJ ] DGTEJ�HKT [ö] J > VXW ] V � V [ a^D > V
`^VoJ^gPDGTEJ ] > WYVIikDG`raqBEVIgE`^D [ fExya ] DGTûDKi�VXWnVoFIVoT@aqJ > V ? DGT [ ] `^DGT ] T§a^BEV gPVX` ] D [E] x9aqH > WnVdMeACBEV
VÂHd`_aqB � �*B ] xcB ] J*H�e_`_D xc� ? f gEW HKTUVoa>� ] aqB�HKT ] `_DGTeHKT [ T ] xc�dVXW�xoDG`^V �h] J ] aqJ^VoWYi$aqBUDGfEvGB@a*aqD > V
aqBUV�gE`^D [ fExyaCDKi$aqBEV�`_VXFuThHKT@aqJ�DKi$aqBEDGfUJqHKT [ JCDKipJ^fEgPVX`_TED � HdV�yç³ ] VXFuVXTEJ�Ú��KVXTUJ^VXT á�ã[í[ë � g"M
è&Á4�*B ] xcBûxXD@HKWYVXJ_xXV [ aqD¼ikDG`_F TEDKa�DGTEW ? DKfE`�gEWnHKTEVya � > fUa7V � VX` ? aqB ] TEv DGT ] a�« HdfUaqBEDK`�HdT [
`^VXH [ Vo` ] TExXWYf [ V [ M

ÓÞT�gEHK`_a ] xXfUW HK` � a^BEVXDK` ] JbaqJ�xXHK`^` ? DGfUa$xXDKFIgEWYVb¨rTtfExoWnVoDGTS�Þ`_VÂHKxya ] DGTMe_TEVoaM� DG`_� f xÂHKWYxXfEWnHda ] DGTEJ
�*B ] xcB v ]Y� V�gE`_V [E] xoa ] DGTEJ3DKi|aqBEV7H > fET [ HKTExXVoJ�DKi ] J_DKaqDKgjVoJ } DK`3aqBUV ] `
H > fET [ HKTExoV7`qHda ] DGJq� ] T
aqBUV fUT ]Y� VX`^J_V
HÕi¹aqVX`~FIHKT ? vGVoTEVX`^Hda ] DGTEJ~DKijJ^fEgPVX`_TED � HKVKM/ÓÞT�aqBEVoJ^V TEVoaM� DG`_�uxXHKWnxofEW HÕa ] DKTEJ²a^BEV
aqVoFIgPVX`^HdaqfU`^V�HdT [ gE`_VXJ^J_fE`^V�DKi�TEVXf aq`^DKTEJ [ fU` ] TUv3aqBUV�xXDGfU`^J^V DKihaqBUV�Vb¨ gEWYDGJ ] DGT7Hd`^V�FuD [ VXWYV [ M
ÓÞT-H [E[U] a ] DGT �P] a ] J ] FIgPVX`^Hda ]m� VraqDö�tTED��\aqBEV > VyacH�� [ VXxXH ? BhHKWmi~W ]m� VXJ
HKT [ TEVofUaq`_DGT xÂHdgUaqfE`_V
xX`_DGJ^JuJ^Voxoa ] DGTEJuDKi
HKWnW aqBEV ] J_DKaqDGgPVXJ ] T � DGW � V [ ] T aqBUVô`_VÂHKxya ] DKT»TUVoaM� DG`^� aqBU`^DGfEvKBEDGfUa9a^BEV
HKJbaq`^DKgEB ? J ] xXHKWC`��­gE`^D�xXVoJ^JXMûACBEVXJ_VôTEVyaM��DK`^� xXHKWnxofEW Hda ] DGTUJ�J_aqHK`_a9ik`_DGF H WYDì�0FIHKJ^J�ebJ^VXV [gfD	Â"é®ÒyÙÕßyé*ÌÑé®Úbà*ÐyÛ�Ú²Ô®Ò×Ìhg|ï
ö$õ!ÜFiCÜbÒ�Ä�ÉdÒXä¢Ú^ÝCÒËÆ Ô®ÚbÙ¶ÌÑÛ�ÒoÔÕä'e ÌÑé®Úbà�ÖSËÓæoÚbÖSàCËÓÔÕÜbÖÓÙdÝ¶Ú{Ð�ÜêÚ_Û¢Ì­Ð×ËSÔ ä(Ä�ÐyÖÓÖ|Æ Û­ÐyÜêÌ�ËSÒyÔÒËÆEÉ®ÛÑÒ×ÌÑÒyÔÕä	Í
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] J_DKaqDKgjV � a ? g ] xÂHKWYW ? TEVXHK` ÷ P � í � WnVXH [E] TEv�ik`_DGF aqBEV�W ] vGB@a^VX`·VXWnVoFIVoT@aqJ } TEVÂHd`�± ] �~fEgöa^D�a^BEV
� Vo` ? BEVXH � ] VXJba
VoWnVXFuVXT@a^J } fE`qHdT ] fEF HKT [ gjVo`^BhHdgEJ a^`qHKTUJ^fE`^HKT ] xrVoWnVXFuVXT@a^Jc�yM·z|`^D [ fEx ] TEv9a^BEV
� Vo` ? TEVXfUa^`^DGT<�Þ` ] xcB ] J_DKaqDGgPVXJH�*B ] xcB gEHK`_a ] x ] ghHda^V ] TûaqB ] J�gE`_D xoVXJ_J�HKT [ [ VyaqVX`_F ] T ] TUv�a^BEV ] `
BhHKWmi$W ]m� VXJ4��DKfEW [ gE`_D � ]Y[ V � HKWYfhH > WYV ] TEgEfUa�a^D7J^fUxcB�xXHKWnxofEW HÕa ] DKTEJXM�ÓÞT�vGVXTEVo`qHKW � a^BEV�`^VoJ^VXHK`^xcB
ikDG`*aqB ] J a^BEVXJ ] J ] T � DGW � V [ gE`^D [ fEx ] TEvIVXWYVXFuVXT@aqJ ] Tôa^BEVracH > WYV�Ddi ] J_DKaqDGgPVXJj�*B ] xcB HK`^V > VoWnD��
aqBUV�HdJ_aq`_DGgEB ? J ] xÂHKW�`��ÞgE`_D xoVXJ^JoM

�h`^DGFNaqBEV�J_acHdT [ gPD ] T@a|DKi�TtfExoWnVXHK`�gEB ? J ] xXJ|DGfE`{gE` ] F HK` ? ] T@aqVo`^VoJ_a ] JpaqD�a^VXJ_a|HKT [9[ V � VXWYDGg
> Voa^a^VX`CaqBUVXDG`_Voa ] xÂHKWÁfET [ Vo`^J_aqHKT [E] TEvuDKi²a^BEVrTtfExXWYVXfEJ3HKT [�] a^JCJ_acH > ] W ] a ? M
¼ k�j ø�!#�Z8O�$!#���� b�4!�%;��5O)+�$�,�3!L�4��9��(�� k��� �� "���(��%ö5K8L!#:�)W8L:�!.�c%0�`8L�3!#�Y� ���l�
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z|`^D [ fExoa ] DGTeHdT [e]n[ VoTta ] lhxXHda ] DGT Ddi / á � xXDGfET@a^J Ddi{H � VX` ? TS�Þ` ] xcB ] J^DKa^DGgPV ] J�vKVXTEVo`qHKWYW ?
J^f � x ] VoTta~a^DwxoDGTUlh`_F ] a^J|J_aqH > ] W ] a ? M²A ? g ] xXHKWnW ? � J ? JbaqVXFIHda ] xCVb¨ gPVX` ] FuVXT@aqJ·HK`_VCgjVo`_ikDG`_FIV [ a^D
gE`_D [ fUxXV7HdT [ [ VyaqVXxyarHIJ_VX` ] VXJ3DKi~V � VX`��ÞBEVXH ��] VX` ] J^DKa^DGgjVoJ3Ddi~H v ]m� VXTôVXWYVXFuVXT@aÂM*LùBEVXT¼J^fExcB
H�J^VXHK`^xcB
ºS¹E·m�n0 � 
�º B º ? ¿�� ]Y[ VXT@a ] lhVXJrH�J ] vGT ] lhxÂHdTta�T�fUF > Vo`rDKi·xXDGfET@a^JwDdi�H�v ]m� VXT ] J^DKa^DGgjV
> fUaÊ¹ B »�HKT ? BUVÂH ��] VX` ] J^DKa^DGgPVXJ7DKi*a^BhHda9J^HKFIV VXWnVoFIVoT@a � aqB ] J7gE`_VXJ_VXT@aqJIH J_a^`^DGTEv xXHKJ^Vöa^D
xXDKTExXWYf [ V�aqBhHÕa9aqBEV�BEVXH � ] VX` ] J_DKaqDKgjVoJ�HK`^V�fETUJ_acH > WnVeHKvGH ] TEJba [ VoxÂH ? >@? aqBEVeJbaq`^DKTEv ikDG`^xoV
} ] MÓVdM � aqBUV ? [ VXxXH ? � ] a^BöH�xcBhHd`qHKxyaqVX` ] Jba ] x3W ] ikVoa ] FIVCDdipH > DKfUa�á � b<øMø�Jc�×M Z TöV"¨EHdFIgEWYV
DKi"J^fExcB
HKT V"¨UgPVX` ] FuVXT@a ] J
J_BED��*T ] T � ] v	áGMåâ acHK�dVXT ik`_DGF yÍ�ôfEVoWnWYVX` � á�ã[ã[â&ÁÑM�ACB ] J
lhvKfE`^V7J_BED��*JrH
÷ � ]n[ VoTta ] lhVo`3gUWnDKa_aqV [ HKv@H ] TEJ_a a ] FIVwDKi/ï ] vGB@a } �*B ] xcB � ikDG`3a^VXxcBET ] xÂHKW²`^VXHKJ^DGTUJ � `_fETEJ)e > HKxc�[�
��HK` [ J f¼] T a^B ] J�lhvGfU`^V¶��aqBU`^DGfEvKB ��Z ±DÓ ó QÍJ ó Ó�³OÀ y Z TUTEV�á�ã[í�ë&Á~FIHKvGTEVya ] x9J^gPVXxoa^`^DGFuVoa^VX`oM
ÓÞT a^B ] J7lEvGfE`^VeaqBUV�a ] FuVöDKiaï ] vGB@aIH�¨ ] J ] J � ¹ � ¶b½ ? ¶b¿��ûgU`^DGgPDG`_a ] DGTEHKW a^D a^BEV�ú�ù 1 } HÕaqDGF ] x
FIHKJ^Jqõ ] DGT ] x
xcBEHK`^vGVÂ��DKi$aqBEV ] DGTEJ [ VoaqVoxoa^V [ } J^VoVHÀ~stT"M+áKM§á®�×M|��VoxÂHKfEJ_VrDKi²a^BEV ] `�B ] vGBö� ] TEVya ] x
VXTUVX`^v ] VXJ � a^BEV 1 �ÞJbacHda^VXJwDKi�a^BEV ] DGTEJwJ^BED��*T Hd`^VuVXstfhHKW|aqD�aqBEV ] `wHda^DGF ] x9TtfEF > VX`^J � ÷�} ] MÍVKM
aqBUV ? HK`_VMebikfEWnW ? Jbaq` ] gEgPV [gf DKi{VXWYVXxoa^`^DGTUJc�yM



á�í

±3DKa^Vwa^BEV�a^`^VoT [ HKWYDGTEv�aqBEVwxXfU` ��] TEv ��� VX`ba ] xXHKWpW ] TUV�DKi|TS�­` ] xcB ] J_DKaqDKgjVoJ3BhH ��] TUvITEVofUaq`_DGT
TtfEF > VX`_J�DKi ô P � ÷ N � MeACBEVoJ^V�Hd`^V WnH > VXWnV [ � ] aqB"��ø � � � ø�c"± � } ø�DyO ] JwxXDGTUJ^g ] xXfEDGfUJ^W ?
F ] J^J ] TEv@� � ø�® � HdT [ cMø ±3VKMQÓÞTIH [E[E] a ] DGT � aqBUVCW ] TUV�xXDGTUTEVXxya ] TUv�H�gUWnDKa|DdiPa^BEV*xXDGfUTta^J|xXDGWYWnVoxoaqV [
ikDG`*VÂHdxcB DKi�a^BEVXJ_V ] J_DKaqDKgjVoJ � J^BED��*T ] T�a^BEV ] TEJ^Vya � `^V � VXHKWnJ aqBhHda � >t? J ? JbaqVoF Hda ] xoJ � J^DGFuVHâ �
xXDKfET@aqJ*DKi$ø�D×O 3 J^BUDGfEW [ BEH � VKQ > VXVoT�gU`^D [ fExXV [ « � � � » � ¶b½�¶ ? »Z·o0ª¿ò¶ [ ³ fExcB�Vb¨ gPVX` ] FIVoT@aqJ*HK`_V
H�J^VoTEJ ] a ]Y� V9aqVXJba�ikDG` [E] J_a ] TEvGf ] J^B ] TEv > VoaM� VXVoT � HK` ] DGfEJ�xoDGFugjVya ] TUv�F HKJ_J�FID [ VoWnJ#yç³ BEVo`^` ] WnW
Ú �ôfEVXWYWnVo`²á�ã[ã�â�ÁÑMU³ DKFIVIFID [ VXWYJ � ikDG`�Vb¨UHKFugEWnV �|[ D � HKT [ J_DGFuVöDKi*FuD [ VoWnJ [ D TEDKa } DG` �
[E]Y[ TEDKac� gE`^V [E] xya�aqBUV�J_aqH > ] W ] a ? DKi$ø�D×O7ML³ fExcB 3 TtfEWYWÁ`_VXJ^fUWYaÂQ Vb¨ gPVX` ] FIVoT@aqJ�gEf a*H7J_a^` ] xya�W ] F ] a
DGT¼a^BEV7Jbaq`^VoTEvKa^B } [ VogUaqB�� DKi|aqBEV�T�fUxXWnVXHK`
gPDKa^VXT@a ] HKWpikDK`
H [U[E] a ] DGThHdWpTUVXfUa^`^DGTEJ3ikDG`�H v ]Y� VoT
VXWYVXFuVXT@aÂM

Ó­a ] J ] FIgPDG`bacHKT@aeaqD TEDKaqV-aqBEHda � stf ] aqVûvKVXTEVo`qHKWYW ? � vG`^VXHda¼VbÎÁDK`_a ] J�`^VXstf ] `^V [ aqD gE`^D��
[ fExoV�TUVXfUa^`^DGTS� [ ` ] gEW ] TEV ] J^DKa^DGgPVXJ � HdT [ aqD�fEThHKF > ] vGfUDGfEJ^W ? ¹ B »�gU`^D [ fExXV�a^BEVrTEVb¨�a BEVÂH ��] Vo`
] J_DKaqDKgjVdM Æ � ÓÞT [ VXV [Á��[ VXJ^g ] aqV aqBEVCgE`_D [U] v ] DGfEJpVËÎjDG`_a^J{aqD [ HdaqV�DdijFIHKT ? Vb¨ gjVo` ] FIVoTtaqHKWUvK`^DGfEgUJ
HK`_DGfET [ aqBUV°� DG`_W ["� a^BEV*TEVXfUa^`^DGT<� [ ` ] gEW ] TEV�BEHKJ|DGTEW ?7> VXVXTuFIHKgEgPV [ DGfUa~fETEHKF > ] vGfEDGfEJ_W ? fEg
aqD H > DGfUa TEVXDKT }�÷ P á � �×M�ÓÞTôaqB ] J x ] `_xXfEFuJ_aqHKTExoV � aqBEVo`^V ] J*xXWnVXHK`^W ? W ] a^a^WnV�BEDGgPVwDKi > V ] TUv
H > WYV¼aqD FIHK�dV F HdT ? ��· ?A? FuVÂHKJ_fE`^VoFIVoT@aqJ�DKiwTtfExXWYV ]�] T«aqBUV � ] x ] T ] a ? DKiraqBUV TEVXfUa^`^DGT<�
[ ` ] gEW ]n] TUV3ikDG`CJ_DGFIV�a ] FuV
aqDuxXDKFIVdM�yÓ� ] a^a ] v�á�ã[ã[ë&Á

ÓÞTevGVXTEVo`qHKW � J_fExcBôFuVÂHdJ^fE`_VXFuVXT@aqJ>� DGfEW [ > V�a^BEV�DGTEW ? ��H ? DGTEV
xXDGfEW [ xcBEVXxc�IaqBEV � HKW ]n[ �
] a ? HKT [ gE`^V [E] xya ]Y� V�gPD���Vo`�DKi|aqBEV�T�fUxXWnVXHK`3a^BEVXDK` ] VoJ�fET [ VX`^W ? ] TEv a^BEV � HK` ] DGfUJ
FIHKJ^J�FuD [ VXW
gE`_V [E] xoa ] DGTEJ&�*B ] xcB BhH � V > VXVoT FIH [ VKM �3D���V � Vo` � aqBEVo`^V ] J ] T [ VoV [ HÈ��H ? aqD aqD eÃÜ_fEFug
HKBEVXH ["��f HKT [ a^VXJ_a�F HdJ^JrFID [ VoWnJr` ] vGB@ay·�»�aqBEV [ ` ] gEW ] TEVKMuACBEVIW Hda^VX`�FuVoaqBUD [ ] J�aqD [ D¼HKT
Vb¨ gPVX` ] FuVXT@a�HKJ
J^BED��*T ] T¼� ] vUM$áKMäâöHdT [ gE`_D � V�aqBEHda�H v ]Y� VoT TS�­` ] xcB ] J^DdaqDGgPV [ D VoJ�DG` [ D VoJ
ÇIp§Â�Ò{âKÚ¿Ä�ÒoÛ�ÚjÉ®Û�Ú^ÜêË ä¢ÚoÎcÒyÔ®ÚÁÛÑÚ_Ð×ÖSÖSà{édÐyä Ì�Ò�ä¢éÕÒcå7Ì�éÕÐ×ÌEÔÕÒ×ÌEÒyÔ®ÖSà�Ì�é®Ú"Ô®Ú�ÃÂÌUé®Ú^Ð�ÇÂËÓÚ_Û Ë ä¢ÒyÌ�ÒoÉdÚÁËSä�Ôtã ÌUÉÕÛ�Ò¶Ý¶ÙÕÜbÚ_Ý@Îâ®Ù¶Ì^ÎUÐyÖSä�Ò3Ì�éÕÐ×Ì~Ì�é®ÚCÔÕÚ!ÃÂÌhÙ&q7Ú�ÐyÛ�Ú�Ô®ÒyÌ~É®ÛÑÒÂÝ®ÙÕÜêÚ^Ý�ÍhípÙÕÚ�Ì�Ò�Ì�éÕÚCÖÓÒcåÁÚbÛ�ÚbÔÕÚbÛÑßyà,ÞmßyÛÑÚ_ÐcÌÑÚbÛ�â®ËSÔÕÝ¶ËSÔ®ß�ÚbÔÕÚbÛÑßyà�ßÜbÐyÙÕä�Ú_ÝrâÂàrÔÂÙÕÜbÖÓÚ_ÒyÔ�ÉÕÐ×ËSÛ�ËSÔ®ßdÎ@ËÍÌ|Ë ä�Ú!Ã¶ÉdÚ^ÜÞÌÑÚ_ÝwÌ�éÕÐ×Ì{ÌÑé®ÚbÛÑÚ�Ð×ÛÑÚ ÖSËÓæoÚbÖSà�ÄCÐ×ÔÂàwä�ËÍÌÑÙÕÐcÌÑËÓÒoÔÕä{å�é®ÚbÛÑÚ Ú	ÇyÚ_Û�à�ÒyÌ�é®Ú_ÛÔ
Î Û�Ë Ü­é�ËSä�Ò×ÌÑÒyÉKÚ�ÒËÆtÐ|ßoË�ÇoÚbÔ�ÚbÖSÚ�Ä�ÚbÔXÌPË ägÆ ÒoÙ®ÔÕÝ�Ì�Ò·âdÚpä¢ÌÑÐyâ®ÖSÚCÔkÙÕä¢ÌPâdÚ�Æ ÒyÛÑÚ�Ì�éÕÚpÝ¶ÛÑËÓÉ®ÖSËSÔ®Ú$Ë ä�ÚbÔdÜêÒyÙÕÔoÌÑÚbÛÑÚ_Ý�Ð×ÔdÝ ÔÕÒ

Ä�ÒyÛÑÚ�Ô®ÚbÙ¶ÌÑÛ�ÒoÔÕä$Ü_Ð×Ô�âdÚ|âKÒyÙÕÔÕÝ�âÂà ËÓÌÑä�ÔÂÙÕÜbÖÓÚ^Ð×Û�åÁÚbÖSÖóÍjØ¶ÚbÚ~Ý¶Ë ä�ÜbÙÕäÑä¢ËSÒyÔ�ÒËÆUÌ�éÕÚ~ä¢Ú	Ä�Ë�Î Ú�Ä�É®ËSÛ�Ë ÜbÐyÖ�Ä�Ðoä�äYÄ�Ò¶Ý¶Ú_ÖYÎâKÚbÖSÒcåQÍ
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� ] vGfE`^V,áGMäâ �+ÀQ¨UgPVX` ] FuVXT@acHdW²V � ]Y[ VXTUxXV�ikDG`Ca^BEV�TEDKTS�ÞV"¨ ] J_a^VXTExoV7DKi ø�D O7Mj� ] vKfE`^V ] J Vb¨ gEWnH ] TUV [] T aqV"¨ aXMùz|WnDKa ] J9ik`_DGF y � f ] WnWnVoF Hdf [ �b��fEVXWYWnVX`�á�ã[ã � ÁÑM7³ VXVôHKWnJ_D�yç³ BEVo`^` ] WnW°Ú�ôfEVoWnWnVo`Dá�ã[ã[â�Á � gUg"M � ê���â � HKT [ yÓ��fEVXWYWnVX` � á�ã�ã[â�Á � gÁMOí � ikDG` [E] J_xXfEJ_J ] DGTEJ�Ddi"aqB ] JVb¨ gPVX` ] FIVoT@aÂM
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TEDKase_Vb¨ ] J_aÂM f ÓÞT [ VoV ["� ikfE`_a^BEVX` ] TUikDG`_F Hda ] DGTe`_VXstf ] `_VXJ�FuDG`_Vwa^BhHKT J ] FugEW ? a^BEV / á � ghHK`ba ] �
xXWYV ]n[ VXT@a ] lhV [ V � VXT@aqJr`_VXstf ] `_V [ ikDG`�H�JbacHda ] J_a ] xXHKWnW ? � HdW ]n[ xXWnH ] F�aqDeBhH � V9gE`^D [ fExoV [ HöTEVË�
] J_DKaqDKgjVdM ApD [ VyaqVX`_F ] TEV�aqBEV ] J_DKaqDGgPVKQÍJrBhHKWmi�W ] ikV7aqBE`_DGfEvGB > VyacH�� [ VXxXH ? J^gPVXxoa^`^DGJ_xXDGg ? } aqBUV
? »�·o0ª¿ò¶�TEVofUaq`_DGTS� [ ` ] gEW ] TEV ] J^DdaqDGgPVXJ²vGVXTEVo`qHKWYW ? [ VoxÂH ? � ] H�H3xcBEHK`qHKxyaqVo` ] Jba ] x�VXWYVXxyaq`^D�� VÂHK� > VoacHì�
[ VoW H ? V [ TUVXfUa^`^DGT-VXF ] J_J ] DGT��C`^VXstf ] `^VoJ / á �K� ghHK`ba ] xoWnV ]n[ VoTta ] lhV [ V � VXT@aqJoM�ApD�Vb¨ gEWnDK`^V�a^BEV
Vb¨ x ] aqV [ JbacHda^VXJ~DKiPaqBEV*V"¨UDda ] xCTtfExoWnVofEJ } J^gPVXxyaq`^DKJ^xXDKg ? �|`^Vos�f ] `^VoJ~DGTua^BEVCDG` [ VX`~DKiPaqBEDKfEJqHKT [ J
DKi²V � VXT@aqJoM ÆÞÆ
¼ k�r �j)3���$�,8L�43;)��(��%25S�j)3���(�²C'�$!.5OC��3)W8.�M���

A²D [ HdaqV � aqBUV�vG`_VÂHda�H > fET [ HKTExXV9Ddi~T�fUxXWnVXHK`3a^BEVXDK` ? BhHKJ > VXVoT [ VX` ]Y� V [ ik`^DGF�VoWnVXFuVXT@a^J
�*B ] xcBùHK`^V¼ikDKfET [ ThHda^fE`qHdWnW ? ] T DGfE`IaqVX`_`^VoJ_aq` ] HKW VXT ��] `_DGTEFuVXT@aÂM ��]Y� VXT a^BhHdaöa^BEV HKvGVôDKi
aqBUVwVXHK`_a^B ] J*HKgEgU`^D�¨ ] FIHdaqVoW ? æEMäê > ] WnW ] DGT ? VÂHd`^J�yå³UHdv@HKTÈá�ã[í � Á Ætø aqBUV [U] J_a^` ] > fUa ] DGT�DKi²`qH [U] D��
] J_DKaqDKgjVoJ ikDGfET [ DKTÄVÂHK`baqB ] T aqBEV gU`^VXJ_VXT@a�VX`^H ] JöJ_fExcBÄaqBhHdaöDGTEW ? a^BEV FIDKJ_aöWYDGTEv��­W ]m� V [
`qH [E] D ] J^DKa^DGgPVXJövGVoTEVX`^HdaqV [ >@? J_fEgPVX`^TUD � HKV DG` �3] T DdaqBEVo`eHKJ_a^`^DGgEB ? J ] xÂHKWrV � VXT@a^J � HK`_V J_a ] WnW
gE`_VXJ^VoT@aÂM	³�acHK`ba ] TEv�Hda�a^BEVuVXT [ Ddi�aqBEV¯á�ãda^B HKT [û] T-aqBUV VÂHd`^W ? �K� aqB§xXVoTta^fE` ] VXJ � � ] a^B a^BEV
g ] DGTEVXVo` ] TEvµ��DK`^�öDKi���fE` ] V � ��VXxos�fUVX`^VoW � HKT [ FIHKT ? DKa^BEVX`_J � a^BEV�lh`^Jba3H � H ] W H > WnV
J^HKFugEWnVoJ�DKi
fE`^HKT ] fUF � aqBEDG` ] fEF � `^H [E] fUF � `qH [ DKT HKT [ DKa^BEVX`�`qH [E] D@HKxya ]Y� VIVoWnVoFIVoTta^J�� VX`^V�WnH > DG` ] DGfEJ^W ?
J^VoghHK`^HdaqV [ HKT [ xXDGTUxXVXT@a^`qHda^V [ ik`_DGF=g ] aqxcBS� > WnVoT [ HdT [ DKa^BEVX`$DG`_VXJoM{ACBEV·J_a^f [ ? DKiUa^BEVXJ_V a^`qHKxoV
aqVo`^`_VXJ_a^` ] HKW�J^DGfE`_xXVoJ�ghH � V [ aqBEV°��H ? ikDG`~aqBUV [ V � VoWnDGgEFuVXT@a�DKiÁa^BEV
VoTta ] `_V3V [E] lhxoV3Ddi�gE`^VoJ^VoTta��
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[ H ? TtfExoWnVXHK`�HKT [ stfhHKT@aqfUF aqBEVoDG` ? M ACB ] J7�tTED��*WnV [ vGV���HKJ�ghH ]n[ ikDG`�� ] aqB xoDGTEJ ]Y[ VX`^H > WYV
JqHdxX` ] lhxXV �{] TExXWYf [E] TUvöaqBEVufET@a ] FIVoW ? [ VXHdaqB DKiC� [ F�Me��fE` ] V � HKT [ DKaqBUVX`^J � ik`_DGF(`qH [E] Hda ] DGT
Vb¨ gPDGJ^fU`^VKM
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L ] a^BûHeFID [ Vo`^T � VX`_J ] DGTûDKi aqBEVuxXDKTta ] Ttf ] TEves�fUVXJ_a�aqD�Vb¨ gEWYDG`^V�aqBEVuW ] F ] aqJ3DKi�TtfExoWnVÂHd`
J_aqH > ] W ] a ? ] T¼F ] T [Á� H J_Voa�Ddi~J_aqf [E] VoJa��Vo`^V9gPVX`bikDG`^FuV [ HÕa
aqBUVð±�³E� ó aqD [ V � VXWnDKg aqBEV�� ] v��
³ DGWSÓÞJ^DKa^DGgPVj³ gjVoxoa^`^DGFuVoa^VX` [ V � ] xXVdM�ACBEVXJ_V*Vb¨ gjVo` ] FIVoTta^J~VXFugEWnD ? ] TEv�H0â � �ôV E õdf } æ � V E �
Æ¡c�D ¢¤£ ° ø�} gU` ] FIHK` ?r> VXHKF ] TEx ]n[ VoTta{DGT9H ¹E·�» �ûaqHK`^vGVyaÂMpACBEV Æ¡c�D � V > VXHKFf��HdJ�xcBEDGJ_VXT7ikDG` ] a^J
`^VoW Hda ]Y� VXW ? B ] vGBÊú�ù ÷ `^Hda ] D } � Mäè � � � TUVÂHK`_W ? ]n[ VXT@a ] xÂHKW"a^Dua^BhHda DKi/ø�c�¾×� } � Méè[èK�yM�ACB ] J3xcBUD ] xoV
DKi
H B ] vGBUW ? HKJ ? FuFIVyaq` ] x�VXT@aq`^HKTExoVb�ÞxcBEHKTETEVoW3`_VÂHKxya ] DKT HdT [ ] T@aqVo`^FuV [E] HdaqVögU` ] FIHK` ? � > VXHKF
VXTUVX`^v ? �·] J7�tTED��*T aqD gE`_D [ fUxXVe`^VXHKxoa ] DGTEJ7Hda9aqBEV > DGfET [ HK` ?û> VyaM��VoVXT»xXDGFugEWYVoaqVöHKT [ ] TS�
xXDKFIgEWYVoa^V ikfEJ ] DGTuDKi"aqHK`^vKVoa�HKT [ gU`^D�Ü_Voxoa ] WnVdM|� ] J_J ] DGTuik`^HKvGFuVXT@aqJ(� VX`^V3aqBEVoTöVb¨ gPVXxoa^V [ a^D > V
J^VostfEVXT@a ] HKWnW ? VoF ] a^a^V [ ik`_DGF�H�FIHKJ_J ]Y� V*HKT [ V"¨Ux ] a^V [ FID ��] TUv�J^DGfU`^xXVdM/Ó­ax��HKJ|Vb¨ gPVXxoa^V [ aqBhHÕa
aqBUV ? ] VoW [ DKi{J^fExcB¼Hu`_VÂHKxya ] DKTôF ] vGB@a > VwgjVXHK�KV [ TEDKa3Hda������	�QP �-R � HKJ�� ] a^BôB ] vGBEVo`��­VXTEVo`^v ?
3 J^f [E[ VXT"QjgE`^D�Ü_Voxoa ] WnVrik`qHdvGFIVoT@acHda ] DGT�`^VXHKxoa ] DGTEJ � > fUa�TUVÂHK` aqBEV�xXW HdJ^J ] xÂHKW$vG`^H ñX] TEvIHKTEvGWYVKM°ÓÞT
xXDKTta^`qHKJba � aqBUV � Vo` ? xoDGFIFuDGTEW ? fUa ] W ]§ñ V [ J^f [E[ VXT 3 gU`^D�Ü_Voxoa ] WnV ik`^HKvGFuVXT@acHÕa ] DKT"Q } z~�|��`_VÂHKx"�
a ] DGTEJwHK`_Vua ? g ] xÂHKWYW ? xoDGT [ fExyaqV [ � ] aqB > VÂHKF VoTEVX`_v ] VoJ7H > D � VIa^BEVI��Vo`^F ] VXTEVo`^v ? WYV � VoWnJwDKi
TtfExXWYVXDGTUJ(� ] aqB ] T9aqBEV�aqHK`^vGVya~TtfExXWYVXfEJ � Hda·H > DGf a(æ � ��ë � �ôV E õdf"MxÓ­a ] J|vKVXTEVo`qHKWYW ? aqBEDGJ_VCik`qHKv��
FuVXT@aqJ;�*B ] xcBûHK`^V�VoF ] a^aqV [ HÕa ñ VX`_D [ VovG`^VoVXJ � HKT [ HdaraqBEVuJqHdFIV � VoWnD�x ] a ? HKJ�aqBEV ] TEx ]n[ VoT@a
> VÂHKF � �*B ] xcBÄHK`^V�DKi ] T@aqVX`_VXJba ikDG`�aqBEVôgE`^D [ fExya ] DGT«DKi�TEVXfUa^`^DGT<�Þ` ] xcB ] J^DKa^DGgjVoJ�� ] aqB»aqB ] J
B ] vGBEVX`��ÞVoTEVX`_v ? FIVyaqBED [ M�ÓÞT xoDGT@aq`^HKJ_a � aqBUV�WYDì� VX`��ÞVoTEVX`_v ? lhJ^J ] DGT � ikfEJ ] DGTS�ÑlhJ^J ] DGT¼HKT [ ik`qHKv��
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FuVXT@acHda ] DGTr`_VÂHKxya ] DKTEJ$gEfE`^J_fEV [�] TraqBEV·gE`^VoJ^VoTta{xÂHKJ_V4� VX`_V V"¨UHKF ] TEV [ HdapJ^FIHKWYW � > fUa�¹ B ¹Cÿ���¶b½ B
� HKWnfUVXJ{Ddi7��������xXDGTUJ ] JbaqVoTtaQ� ] aqB�aqBEV�`_VÂHKxya ] DGT"QÍJ{xXWnHKJ^J ] xXHKW vK`qH ño] TEv
HKTEvGWYVKMpACB ] J�VoF ] J^J ] DGT�ghHda �
aqVo`^T ] JrghHK`_a ] xofEW HK`_W ? ��VoWnWÝ�­F HÕaqxcBEV [ aqD¼HôJ_DGWnVoTED ]n[ QÓJwHKxoxXVXg acHKTExoVöxcBhHK`^HKxoa^VX` ] J_a ] xoJXMÊÓÞT§a^BEV
gE`_VXJ^VoT@a V"¨UgPVX` ] FuVXT@aqJ � H ghHK`ba ] xXfEWnHK`7VËÎjDG`ba���HKJuHKWYJ^D-F H [ VöaqD-FIHKvGTEVya ] xXHKWnW ? J^VXWYVXxya HdT [
]n[ VXT@a ] i ? a^BEV9B ] vGBEVXJba �­` ] v ]n[E] a ? `^VXHKxoa ] DGT gU`^D [ fExoa^J�gjDKJ^J ] > WnVdM�ACBEV9B ? gjDdaqBEVoJ ] J > V ] TEv a^BhHda �
] T aqBUVôghHd`_a ] a ] DGT DKi�`_VÂHKxya ] DGT VoTEVX`_v ? > VoaM� VXVXT ] T@aqVX`_ThHKWCV"¨Ux ] aqHda ] DGT FuD [ VXJuHKT [ � ] TEVya ] x
VXTUVX`^v ? � a^BEV��Ë· ? »M¶ ? »*gE`^D [ fExyaqJ�J_BEDGfEW [ Vb¨ B ] > ] a aqBEV²¿ò¶¸· ? » � ¹.»�¶b½"¹E·�¿x¶��2� � »�·�» �$B ¹ ù ¶b½�¹.ºC�b¿ò¶ B ¹
} HdT [ õdDG`pWnD�� VXJba{aqVoFIgPVX`^HdaqfU`^VXJq�yM²ACB�fUJ � aqBUVXJ^V ] J^DdaqDGgPVXJpJ^BEDKfEW [ > V i¢H � DG`^V [ aqD3`^VoaqH ] TH�*BhHda��
V � VX`�TUVXfUa^`^DGT�V"¨UxoVXJ_JCF H ? BhH � V > VXVoTöikDG`_a^f ] a^DGfEJ_W ? gE`_D [ fUxXV [ ikDK` J_DGFIV ik`qHKvKFIVoTta^J [ fU` ] TUv
aqBUV > `^VXHK�tfEg�õÕlhJ_J ] DGT ] TUv�`^VÂHdxoa ] DGT"M Æ-ACBEVo`^V�HK`_V7J ] F ] W HK` ] a ] VXJ > VoaM� VXVoT§aqBUVXJ^V9V"¨ gjVoxoacHÕa ] DKTEJ
HKT [ a^BEV9`^VoJ^fEWmaqJ�DKi·Hö`_VÂHKxya ] DGT xXDGT [ fExoa^V [ >@? yç³ DGfEW ] DKa ] J;á�ã[ã�ë�Áû«P�*B ] xcB ��HKJ�J^fUxXVXJ_J_ikfEW ] T
gE`_D [ fUx ] TUv
FIHKT ? � VX` ? TEVofUaq`_DGTS�Þ` ] xcB ] J^DKa^DGgPVXJ ] T7H
`_VXv ] DGT�DdihB ] vKBEVX` ÷ aqBhHdT�aqBhHÕa�Vb¨ gEWYDG`^V [
] T�aqBEV�gE`^VoJ^VoTtarV"¨ gjVo` ] FuVXT@a^JXM
ACBUV7J_a^`qHda^VXv ? DKi|J_VXWYVXxoa ] TEvIaqBEVwi¢HKJ_a^VXJ_a ] J^DdaqDGgPVXJ3HKJ
BEH ��] TEv
aqBUV�WnVXHKJ_a ] T@a^VX`^TEHKW²V"¨ x ] aqHda ] DGT ] J J ] F ] WnHK`�aqDuaqBhHÕa�J^fUxXxXVoJ^JbikfEWnW ? [ VXFuDGTEJ_a^`qHda^V [ >@? yÍ� VX`^TEHKJ
á�ã[ã�æ|Á"ikDG`CWYDì�>�­Vb¨ x ] acHda ] DGTIlhJ^J ] DGT�DKi²`^VXWnHda ]m��] J_a ] x
��M
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Z J ] vGT ] lExÂHKT@aCgPDG`_a ] DGT DKi �K� aqBô��VoTta^fE` ? «ùHKJ���VoWnW�HKJ�gE`^VoJ^VXT@a�� [ H ? TtfExXWYVÂHK`C`_VXJ_VÂHK`_xcB<«
BhHKJ ] T � DKW � V [ VËÎjDG`baqJ²a^D�HKxoxXfE`^HdaqVoW ? FuVÂHKJ_fE`^V·aqBEV J ]òñ V�DKiUaqBEV F ] xX`^DKJ^xXDKg ] x � fETUJ^VXVoTµ��DK`^W [ DKi
Hda^DGFIJ � T�fUxXWnV ] HKT [ J^f > HdaqDGF ] x|gEHK`_a ] xXWYVXJoM{zpVX`^BEHKgEJ$aqBEV|lh`_J_a²J^VX` ] DGfUJpV"¨ gjVo` ] FuVXT@aqHKW@VËÎjDG`_a�a^D
HKxyaqfhHKWYW ? Vb¨�aq`^HKxoa3H9stfhHKT@a ] acHda ]Y� V�FIVXHKJ^fE`_VXFuVXT@a*DKipaqBEVwHda^DGF ] J_a ] x3xXDGTEJba ] aqfEVoTta^J*DKi{FIHda_aqVX`
��HKJ [ V ��] J_V [ HKT [ xXDGT [ fExoa^V [ >@? a^BEVrVÂHK`_W ? Z FIVo` ] xÂHKT�J_x ] VoT@a ] Jba � ��VoT�Ü^HKF ] Te�h`qHdTE�tW ] TÁM Æ

�h`qHKTE�tW ] T�J^DKfEvGB@a3a^D [ Voa^VX`^F ] TUVra^BEVrW ] F ] a ] TUv � J^FIHKWnWYVXJba*J ]òñ VrDKi²a^BEVrghHK`ba ] xoWnVoJCDKi��*B ] xcB
BEV > VoW ] V � V [ HKWnW|J_f > JbacHKTExoVXJ7a^D > VIF H [ VKM�� ] J�V"¨ gjVo` ] FuVXT@a�xXDGTEJ ] JbaqV [ DKiCJ_aqHKT [E] TEv DGTûH
J^FIHKWYW > ` ]n[ vKV D � Vo`7aqBEV � VX` ? J_a ] WnW(��HdaqVo`^J9DKi H gPDGT [ DGT B ] J7gE`_DGgPVX`_a ? M �3V a^BEVXT vGVoTta^W ?
gPDGfE`^V [ HuJ^FIHKWnW ��] WYVrDKi�D ] W`�*BEDGJ_V � DGWYfEFuVwBUV�BhH [ xÂHK`_VoikfEWYW ? FuVÂHdJ^fE`_V [ DGT@a^DIaqBUV�J_fE`_i¢HKxoV
DKi�a^BEV
gPDGT [ M~� V
aqBUVXT [ VyaqVX`_F ] TEV [ HKJ�HKxoxXfE`^HdaqVoW ? HKJ�gPDGJ_J ] > WnV3a^BEV�vG`_VÂHda�Vb¨�aqVoT@a�aqD��*B ] xcB
aqBUV�D ] WPJ^gU`^VÂH [ DKfUaCfEgPDGTöaqBUV�J^fE`bi¢HKxXV�DKi�a^BEV�gPDGT [ M~� V�B ? gPDKa^BEVXJ ]òñ V [ a^BhHda�a^BEV�D ] WE� DGfEW [
J^gU`^VÂH [ aqDuxXD � Vo`�HKTôV � Vo`
vG`_VÂHda^VX`3HK`^VXHIfET@a ] W�aqBEVwgPD ] T@a3Hdaj�*B ] xcB ] a `^VXHKxcBEV [ a^BEVwW ] F ] a�DKi
] a^J|J ] TEvGWnV"�ÞghHd`_a ] xXWYV·a^B ] xc�tTEVoJ^JXM·� VXTExoV � >t? [E]Y��]n[U] TEv�a^BEV � DGWYfEFuVCDKija^BEV*DG` ] v ] TEHKW ��] WnV >@? a^BEV
HK`_VÂH D � Vo`��*B ] xcBôaqBEV7D ] W$J^W ] xc�eBhH [ J_gE`^VXH ["� BEV�F H [ V�DGTEV�DKi|aqBUV7VÂHK`_W ] VXJ_a3FuVÂHKJ_fE`^VoFIVoTta^J

Ç!Â"é®Ë äUä¢Ì�ÒoÛ�à�å"Ðyä Û�Ú_ÖSÐ×Ì�Ú^Ý~ä¢Ò5Ä�ÚPàyÚ^Ð×Û­ä ÐyßyÒ$ÒoÔQ$�ç"Ø|âXà|Ð²É®ÛÑÒËÆ Ú_äÑä�ËÓÒoÔÕÐ×Öoé®ËSä¢Ì�ÒoÛ�Ë Ð×Ô·å�é®Ò²ä¢Ì�ÙÕÝ®ËÓÚ^Ý¥ÕÕÛÑÐyÔ®æÂÖÓËSÔtã äÖSË�Æ ÚoÎÕÐ×ÔÕÝ�ä�é®ÒcåÁÚ_ÝCÌÑé®Ú*Æ ÒÂÒ×ÌÑâ®Û�Ë Ý¶ßoÚOÆ ÛÑÒ�Ä»å�é®ËSÜ­é�ËÓÌ$åÁÐoä"ÜêÒyÔdÝ¶ÙÕÜÞÌÑÚ_Ý�Í
� æ



� è
DKipaqBEV [E] HKFuVoaqVo`^JCDKi$�*BhHda°� V�TUDì���tTED��=aqD > VwB ? [ `_D xXHK` > DGT�FIDGWYVXxofEWnVoJXM

�3D�� V � Vo` � a^BEV�HdaqDKF ] J_a ] xIa^BEVXDG` ? DKi3ThHda^fE`^V���HKJ�TEDKa9lh`_FIW ? VoJ_acH > W ] J^BEV [ ikDG`�HdWnFuDGJ_a
HKTEDdaqBEVo`�á � è ? VÂHK`_JXM ��DGWYa ñ FIHKT � a^BEV 3 i¢Hda^BEVX`oQ�DKi�FuD [ VX`^T-JbacHda ] J_a ] xXHKW�FuVXxcBhHKT ] xXJ;� VXT@a�a^D
B ] J|vG`qH � V*xoDGT � ] TExXV [ ] T�a^BEV � HKW ]Y[E] a ? DKiPaqBEV*fETUJ^VXVoTöHda^DGF ] J_a ] x xXDGTEJba ] aqfEVoTta^J DdiÁFIHda^a^VX` > f a
� ] a^BEDGfUaCa^BEVrgE`^D�DKi ? Vya3BEH ��] TEv > VXVoTôVoJ_aqH > W ] J^BEV [ M

±3DKa fET@a ] WHá�ã � è � � ] aqB»aqBEV¼HKgEgPVÂHK`^HKTExXVôDKi�a^BEV¼VXHK`^W ] VXJba gEHKgjVo`^JIDKi Z W > Vo`_a²À ] TEJbaqV ] T
DGT-aqBEV�ikDGfET [ Hda ] DGTEJ�DKi�FIDKWnVXxofEW Hd`�gEB ? J ] xoJ � HKT [ VXJ^gPVXx ] HKWYW ? aqBEDGJ_VIV"¨ gEW H ] T ] TUve��`^D��*T ] HKT
FuDKa ] DGT � ��HdJ�aqBEV�HÕaqDGF ] Jba ] x*aqBUVXDG` ? lh`_FIW ? VXJ_aqH > W ] J^BUV [ M Z i¹aqVX`��*` ] a ] TEv7H�J^Vo` ] VoJCDKi$ghHKgPVX`_J
DGTraqBEV|ikDGfUT [ Hda ] DGTEJ$DKi J_aqHda ] J_a ] xÂHdWGFIVoxcBhHKT ] xXJ ] T&á�ã �G� ��á�ã � â } aM� D��­a^D��­a^BE`^VoV ? VÂHd`^J > VyikDG`^V~B ] J
R�D�xoaqDK`qHKW.ÀQ¨UHKFuJc��BEV°�*`^DKa^V a^BEV*ghHKgPVX`%yçÀ ] TEJ_a^V ] T¯á�ã � è&Á � �*BUVX`^V ] TIBEV*F HK�dVXJ~aqBEV3HKJ_J^VX`ba ] DGT
HKJ*`^Vov@HK` [ J ��`^D��*T ] HKTeFIDKa ] DGTÁ�

e Ó­i aqBEV�FuD � VXFuVXT@a [E] J_xXfEJ_J^V [ BEVo`^V�xÂHKT§HKxyaqfhHKWYW ?ô> V�D > J^VX` � V [ } a^DGvGVoa^BEVX`
� ] aqB aqBEV�WnH��*Ju`_VXWnHda ] TEv¼aqD ] a7aqBhHÕa�DGTEVu� DGfEW [ V"¨UgPVXxyaIa^D lhT [ � � a^BEVXT»xXWnHKJ��
J ] xÂHdW~a^BEVX`_FID [ ? ThHKF ] xoJrxÂHKT§TED¼WYDGTEvGVo` > VuWnD�DG�KV [ fEgPDGT HdJ�HKgUgEW ] xÂH > WYVµ� ] a^B
gE`_VXx ] J ] DGT§a^D > D [E] VoJ�V � VXT Ddi [E] FuVXTUJ ] DKTEJ [E] Jba ] TUvGf ] J_BhH > WYV ] TûHôF ] xX`_DGJ^xoDGgPVK�
·�¹È¶��K·d�b»d�<¶b»M¶b½6� � ¹E·�» �$B ¹ B �H·d�b»tºL·�¿`·�» B � � ��� � �²¶b¹ ?��$B ¹ ?_��? » @ ¶b¹ ùCB
?A?�� 0ª¿ò¶yM~O�T
a^BEV�DKaqBUVX`CBhHKT ["� BhH [ a^BEV�gE`^V [E] xya ] DGT�DKi$aqB ] JCFID � VXFuVXT@a*gE`^D � V [ aqD > V ] TExoDG`��
`_VXxoa � HD� V ] vGB@a ? HK`_vGfEFuVXT@a$��DGfUW [ > V�gE`_D � ]Y[ V [ Hdv@H ] TUJ_apaqBEV FIDGWYVXxofEW HK`��Þ� ] TUVoa ] x
xoDGTExXVogUa ] DGT�DKi{BUVÂHdaXM f } VoFIgUBhHKJ ] J H [E[ V [ �·A�MSO7QSR7MS�

À ] TEJbaqV ] T�`qHdg ]n[ W ? gE`^D [ fExoV [ ikDGfE` ] FIgPDG`bacHKT@a ghHKgPVX`^JCDKTe��`^D��*T ] HKT�FID � VXFuVXT@a y À ] TEJ_a^V ] T �
á�ã � ê�Á�y À ] TEJbaqV ] T.â á�ã � ê�Á_y À ] TEJ_a^V ] TLæ�á�ã � ë&Á%yçÀ ] TUJ_aqV ] T#è á�ã � í�Á�M ø ACB ] J�gPVX` ] D [ FIHK`^�dV [ a^BEV
> VXv ] TET ] TUvûDKi�a^BEV FuD [ Vo`^T VX`qH ] TN�*B ] xcB aqBEV HdaqDGF ] Jba ] x ��] VË��DKi�ThHÕaqfE`_V > VoxÂHKFuV � VX` ?
lh`_FIW ? VoJ_aqH > W ] J^BEV [ ] T¼J^x ] VXTExoV � HKT [ ] T¼a^BEV7gPDGgEfEWnHK`
xoDGTEJ^x ] DGfUJ^TEVoJ^JXM'À ] TEJbaqV ] T"QÍJ�Vb¨ gEWnHKThH��
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a ] DGT�DKi$aqBUVwstfhHdTtaqHKWÁa^BEVXDG` ? DKipW ] vGB@a � �*B ] xcB�ikDGWYWnD���V [ J^D�DGT�aqBEVo`^VXHdi¹aqVo` � fET [ DGf > a^V [ W ? ��HKJ
> DKaqB gUB ] WYDGJ^DGgUB ] xXHKWnW ? HKT [ J^x ] VXT@a ] lhxÂHdWnW ? gU` ] FuV [ >@? B ] J�VXHK`^W ] VX`;� DG`^� DGTûa^BEVöHda^DGF ] J_a ] x
Vb¨ gEWnHKThHda ] DGTeDKi²aqBEV���`_Dì�*T ] HKT�FIDda ] DKT"M·� ] J*stfhHKT@aqHKW�aqBEVoDG` ? DKi{W ] vGB@a ] J*DGTEVwDKi²aqBEV�ikDGfET<�
[ Hda ] DGTUJ·fUgjDGT&�*B ] xcBöHK`_DGJ^VCaqBUV3VoTta ] `_V stfhHdTta^fEFð�ÞFuVXxcBhHKT ] xÂHdWh`^V � DGWnf a ] DKTIHdT [ a^BEV*FID [ VX`_T
} gPDGJba �ÞxoW HKJ_J ] xÂHKW � xXDGTUxXVXg a ] DKT�Ddi{ThHÕaqfE`_VKM

�ôfExcB§DKi a^BEVuVÂHK`_W ] VoJ_a�V"¨ gjVo` ] FuVXT@aqHda ] DGT-xXDGT [ fExoa^V [ a^DefET [ Vo`^J_aqHKT [ aqBEV�TtfExXWYVXfEJ;��HKJ
xXDKTta^VXFugjDK`qHK` ? � HKT [ V � VXT J_DGFuVË�*BhHda VÂHd`^W ] VX` � aqBhHdTIV � VXTIaqBEVoJ^V VÂHK`_W ] VoJ_a|a^BEVXDG`_Voa ] xÂHdWhVËÎjDG`_a^J
>@? À ] TUJ_aqV ] T DKT aqBEV¼ikDKfET [ Hda ] DGTUJ DKiwJ_aqHda ] J_a ] xÂHdW FuVXxcBEHKT ] xoJeHKT [ a^BEV Hda^DGF ] J_a ] x�aqBEVoDG` ?
DKiwFIHda^a^VX`XM�À~HK`_W ? TtfExXWYVÂHK`²� DG`_�N��HKJeHdaölh`_J_a�W ] F ] a^V [ aqD D > J_VX` � ] TEv aqBUV ?�ùCB ¹.»Z·�¹W¶ B º ?
VXF ] J_J ] DGTEJ²HKT [7[ VoxÂH ? DKihThHda^fE`qHdWnW ? D�xXxofE`^` ] TEv3`qH [U] D@HKxya ]m� V·VXWnVoFIVoT@aqJXM{��fUa �K] a²J^D�DGT > VXxXHKFuV
HKgEgEHK`^VoTta·aqBEHda|aqBEV `qH [E] D@Hdxoa ]m� VCVoF ] J^J ] DGTEJ�ik`_DGF�aqBUVXJ^V V � VXT@aqJ } VXJ_gjVox ] HKWnW ? VXTUVX`^vKVoa ] x HKWngEBEH
ghHK`ba ] xXWnVoJc�²xoDGfEW [u] T9aqfE`_T > V*fEJ^V [ HKJ|gU`^D > VXJ|aqD ] T � VXJba ] vGHdaqV�a^BEV*ThHdaqfU`^V*DKijDKaqBEVo`|TtfExXWYV ]Ñ� a^D
HK`ba ] lEx ] HdWnW ? ] T [ fExoVrT�fUxXWnVXHK`*`^VXHKxoa ] DGTEJ ] TeDKaqBEVo`*T�fUxXWnV ]Ñ� HdW > V ] aCHda*WnD���`qHda^VXJ HKT [ VXTEVo`^v ] VXJoM

ACBEVXJ_V ] T � VXJ_a ] v@HÕa ] DKTEJ�fEJ ] TEv§TEHdaqfE`^HKWnW ? D�xXxXfU`^` ] TEv>e > VXHKFuJ f DKi�J_f > Hda^DGF ] xeghHK`_a ] xoWnVXJ
J^gUfE`^`_V [ aqBUV�stfEVXJba�aqD [ V � VXWYDGg ] T@a^VXTEJ_V9HKT [ VoTEVX`_vGVoa ] x²·�½"» � � � � ·�¿ > VÂHKFuJ°�*B ] xcB	� DGfEW [ > V
xÂHdghH > WYV¼DKi ] T [ fEx ] TEv§DKaqBUVX` � FuDG`_V�ikfET [ HKFuVXT@acHKW TtfExXWYVÂHK`uaq`^HKTEJ_ikDK`^FIHda ] DGTEJ � HKT [ �*B ] xcB
� DGfEW [ VXTEH > WnV�J ? J_aqVoF HÕa ] xrJbaqf [E] VXJ*DKi²TtfExXWYVÂHK`*J_a^`^fExyaqfE`_Vwa^D > VrxXDKT [ fExyaqV [ M

ACBEVX`_V���Vo`^V�aM� D�gjDGJ_J ] > ] W ] a ] VXJ ] TIaqB ] J�`^Vov@HK` [ �|xcBhHK`_vGV [ ghHd`_a ] xXWYV > VÂHKFuJ�HKT [ > VXHKFIJ DKi
TEVofUaq`_DGTEJXM¼O�T§a^BEV DGTUV BhHKT ["� a^BE`^VoV [E] ÎjVX`_VXT@awa ? gPVXJ�DKi*HKxoxXVXWYVX`^HdaqDG`_JwikDK`�W ] vGB@a � � @ ·�½Z
<¶k�
ghHK`ba ] xXWnVoJ�«ÄgE`^DKa^DGTEJ } Æê�3V¶� � [ VXfUa^VX`^DKTEJ } øq���~HKT [ � Vb�ÞHKWngEBEHKJ } }y�3VÂ�Z«P��Vo`^V ] T � VXT@a^V [ö] Tua^BEV
á�ã[â � QÓJoM O�T aqBEVöDdaqBEVo`7BhHKT [Á� ? VÂHK`_J9DKi�� DG`^� >t? À|TE` ] xXD-�hVX`_F ] HKT [ DKa^BEVX`_J ] `_`qH [U] Hda ] TEv
JqHdFIgEWYVXJ>� ] aqBeTEVXf aq`^DKTôVoF ] J^J ] DGTEJ�ik`_DGF fU`qHKT ] fEF HdT [ DdaqBEVo`C`qH [E] D�� ] J^DKa^DGgPVXJ � [E] `_VXxyaqW ? WnV [
aqD9a^BEV�lh`^Jba*xXDGT@a^`^DGWYWnV [ lEJ^J ] DGTe`^VXHKxoa ] DGT � HdaCaqBEVr� T ]Y� VX`_J ] a ? DKi{��B ] xXHKvGD ] TÈá�ã�æ�âUMhy �hVX`^F ] á
á�ã�æ�ë&Á�L ] a^B aqB ] JwWnHdaqVo`rH [U� HKTExoV � `^VXHKxoa^DG`��­gE`^D [ fExoV ["� B ] vKBS� ] Tta^VXTEJ ] a ? TEVXfUa^`^DGT > VÂHKFuJ > V"�
xÂHdFIV¼H � H ] W H > WnV"« Ü_fEJ_a�VoWnV � VXT ? VÂHK`_J�Hdi¹a^VX` ��BhH [ � ] xc� BhH [ [E] J_xXD � Vo`^V [ a^BEV¼TUVXfUa^`^DGT ] T
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á�ã[â � M~yÍ��BhH [ � ] xc� á�ã[â � Á$ACBEVoJ^V�aM� D [ V � VoWnDGgUFIVoTta^J�«ùHK`_a ] lhx ] HKWYW ? gU`^D [ fExXV [ xcBhHK`_vGV [ ghHK`��
a ] xXWYV > VXHKFuJCHKT [ > VÂHKFuJCDKi²TEVXfUa^`^DGTUJ�«ùWYV [ aqD�H9gEWYVoa^BEDG`qH7Ddi²TUVË� ] TUikDG`_F Hda ] DGT H > DGfUa�a^BEV
J_a^`^fExyaqfE`_VeHKT [ a^`qHKTEJbikDG`^FIHda ] DGTEJ�DKi*TtfExXWYVÂHK`�J ? J_a^VXFuJ � HKT [ H > DGfUa7a^BEVöW ] F ] aqJrDKi TtfExoWnVÂHd`
J_aqH > ] W ] a ? M

ACBEVX`_V9HK`_VwikfET [ HKFuVXT@acHKWYW ? a^BE`^VoV [E] `^VXxya ] DGTEJ `^VXJ_VÂHK`_xcB ] T@aqD�aqBUV�W ] F ] aqJCDKi�T�fUxXWnVXHK` J_acHì�
> ] W ] a ? F ] vGB@a~gE`^D�xXVoV [ � ] T�aqBEV [E] `_VXxya ] DKTEJ~DKi ] ��H [E[E] TEv�TUVXfUa^`^DGTEJ·DGT@aqD�Hwv ]Y� VoT VoWnVXFuVXT@a ��]Y] �
`^VoFID ��] TUv�TEVXf aq`^DKTEJ|ik`^DGF�H�v ]Y� VXT9VoWnVXFuVXT@a � HKT ["�@]Y]n] �pH [U[E] TEv �K] T9J_DGFuV�i¢HKJ^B ] DGT � H [E[E] a ] DKThHKW
gE`_DKaqDGTUJ DKTta^D9aqBEVrBEVXH ��] VXJ_a3ThHda^fE`qHdWnW ? H � H ] WnH > WnV3VXWYVXFuVXT@a � fU`qHKT ] fEF�M

À~HK`^W ? Vb¨ gPVX` ] FuVXT@acHKW4��DK`^� WYV [ aqD-J ] vGT ] lhxÂHdTta�aqBEVoDG`^Vya ] xXHKW�H [U� HKTExXVoJ ] T fET [ VX`^JbacHKT [ �
] TUv aqBEV�J_aq`_DGTEv�TtfExoWnVÂHd`
ikDG`^xoV9HKT [ TtfExoWnVoDGT ] x�J ? J_a^VXFuJ � HKT [ FuDKa ]Y� HdaqVrikfE`baqBEVo`�HKT [ FuDG`^V
`^VylhTEV [ gE`^DGvK`qHKFuJrDKiCVb¨ gPVX` ] FuVXT@acHda ] DGTÁM�ApD¼xoDGT@aqV"¨ a^fhHKW ]òñ VuaqBEVIFID [ Vo`^TûJbacHda^V DKiCH�Î"H ] `^J
] T a^B ] J�xXDGT@a ] Ttf ] TEv stfEVoJ_a � H vGVoTEVX`^HKW�D � Vo` ��] Vb� DKi*aqB ] J7B ] J_a^DG` ] xÂHKW [ V � VXWYDGgEFuVXT@að� ] WYW > V
v ]m� VXT > VyikDG`^V gE`_D xoVXV [U] TEvwaqD�VoW H > DG`^HdaqVCaqBUV3V"¨UgPVX` ] FuVXT@acHdWE� DG`^��HdT [ `^VoJ^fEWmaqJ·DKi"a^B ] J|aqBUVXJ ] J
gE`_D�Ü_VXxyaÂM
6"½ ½ ½ó+ Ô ��´$µÂ¬Õ¨P� £h¸Kµ¶�k°U£Uµ®�k¨j� £h�$�¦¥�¡Â¡X�¢¨P�

Ó­aD��HKJ
ikDKfET [¼] T�a^BEV�VXHK`^W ? �K� a^B¼xoVXT@aqfE` ? a^BhHda3fE`qHdT ] fEF T�fUxXWnV ] �*B ] xcB HK`_V ] `^`^H [E] HÕaqV [
>@? TEVXf aq`^DKTEJ
Hd`^V ] T [ fExXV [ a^DIVoF ] a�ikfE`_a^BEVX`*`^H [E] DGHKxoa ]Y� V�gEHK`_a ] xXWYVXJoM4ÓÞTeaqBUV�VXHK`^W ? á�ã[â � QÓJ ] T
Ó­acHdW ? � �hVX`_F ] xoDGT [ fUxoaqV [ J ? J_a^VXFIHda ] x�J_aqf [E] VoJ�DKi > VyacH [ VXxÂH ? } a^BEVuVXF ] J^J ] DGT-DKi�gjDKJ ] a^`^DGTUJ
HKT [ õdDG`uVXWnVoxoa^`^DGTEJ � HKT [ aqBEVôJ^f > J^VXstfEVoT@aexcBhHKTEvGVôDKi
a^BEV¼gU`^D [ fExoaXQÓJ HdaqDKF ] x�T�fUF > Vo`c�9DKi
FIHKT ? VXWYVXFuVXT@aqJ�Hdxoa ]m� HdaqV [ ] T aqB ] J7FIHKTETEVo`9HKT [ DKi*a^BEV ] `7gE`^D [ fExyaqJoM �3V [ V [ fExoV [ ik`^DGF
xcBEVoF ] xÂHKWCaqVoJ_a^J DKi3aqBEV�gE`^D [ fExyaqJIgE`^D [ fExoV [ >@? aqBUV ] `^`qH [E] Hda ] DGT Ddi�fE`^HKT ] fUF HKT [ DdaqBEVo`
VXWYVXFuVXT@aqJ ] T á�ã[â�æ9aqBhHÕa >@? ] `^`^H [E] HÕa ] TUv7fE`qHdT ] fEFY� ] a^BôTEVofUaq`_DGTEJ*BEVwBhH [ gE`^D [ fExoV [ HKT�VXWÝ�
VXFuVXT@a�DKi @d� 
 @ ¶b½ HdaqDGF ] x*TtfEF > VX`oM�cu³ fExcBeHKT VXWnVoFIVoT@a ] J·�tTED��*TeHKJCH 3 a^`qHKTEJ_fE`qHdT ] xdQ «ùHKT
VXWYVXFuVXT@a;� ] a^B§HdTûHda^DGF ] x9TtfEF > VX`§
�½¾¶¸·�»�¶b½öa^BhHKT ÷ PYã � ikDGfET [§] T§HefE`^HKT ] fUF(TtfExXWYVXfEJoM
Ö	Õ®ÒoÛ"Ì�é®Ë ä�åÁÒyÛÑæhø�Ô®ÛÑËSÜbÒ�Õ®ÚbÛ$Ä�Ë@Û�Ú^ÜêÚ_Ë�ÇoÚ_Ý Ì�é®Ú~ÏpÒyâKÚbÖ�$PÛ�Ë¨*bÚ{ËÓÔ7ï^ðyì�ë&Í
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�3D�� V � VX` � aqBEV·gjDKJ ] a ]Y� V ]n[ VoTta ] lhxXHda ] DGT�DKi aqBEV [ HKfUvGB@aqVX`pgE`_D [ fUxoaqJ$DKi aqB ] J$gE`^DGgPDGJ_V [ VXWnVoFIVoT@a
BhH [ gE`_VXJ_VXT@aqV [ �hVX`_F ] HKT [ B ] J�xXD��Z� DG`^�dVX`^J/� ] aqB [E]m� xofEWYa ] VoJXMxÀ � VXT@aqfhHdWnW ? � aqBEVoJ^V [ HKfUvGB@aqVX`_J
� VX`^V�gjDGJ ] a ]Y� VoW ? ]Y[ VXT@a ] lhV [ >t? �3HKBET-HKT [ ³�aq`^HKJ^J_F HKTUT ] TUá�ã[â[ã � TtfExoWnVÂHd`
xcBEVoF ] J_aqJj��DK`^�[�
] TUv ] T-��VX`_W ] T � aqBtfEJrWnVXH [E] TEvöaqD�aqBUV [U] J^xoD � VX` ? DKi�TtfExoWnVXHK`�lhJ^J ] DGTÁM Z WnFuDGJ_a ] FuFIV [E] Hda^VXW ?
aqBUVX`^VXHdi¹aqVo` � �ôV ] aqTEVo`·HKT [ �h` ] J^xcB } á�ã[â[ã@� � xXDGT@a ] Ttf ] TEvwHKWYDGTEv�aqBUV3W ] TEVoJ|J^fEvGvKVXJ_a^V [ >@? VXHK`^W ] VX`
� DG`^�dVX`^J � `^VXHKW ]§ñ V [ aqBhHÕa�a^BEVIlhJ_J ] DGT } ik`^HKvGFuVXT@a�gU`^D [ fExoa^J�DKi�fE`qHKT ] fEF2� DGfEW [û] T aqfE`_T > V
TEVofUaq`_DGTS�Þ` ] xcB¼HKT [ a^BhHda aqBEV ? J^BEDGfUW [ fUT [ VX`_vGD > VoaqH [ VoxÂH ? MCL ] a^B�a^B ] J ] TUJ ] vKBta*a^BEV ? `^VXHKWÝ�
]òñ V [ a^BhHda
lEJ^J ] DGT xXDKfEW [ `_VXWYVÂHKJ_V9HövG`^VXHda [ VÂHKW²DKi~VXTEVo`^v ? «ùH > DKfUa �K�G� �ôV E gPVX`
fE`qHKT ] fEF
lhJ_J ] DKTIV � VXT@aXM·ACB ] J ] J·HKTIHKFuDGfET@ajá�í�a ] FuVXJ�a^BEV VXTEVo`^v ? `_VXWnVXHKJ^V [ ] T�a^BEV FIDGJba~Vb¨ DKa^BEVX`_F ] x
�tTED��*T¼TEDKTS�­lhJ_J ] DGTe`^VÂHdxoa ] DGT)D ó�] }Z©CLMª �!}^�3VdM

ÓÞTeH [E[E] a ] DGT �t] a���HKJ�gE`^V [E] xyaqV [ >@? �hVX`^F ] aqBhHda > VyacH�� [ VXWnH ? V [ TUVXfUa^`^DGT�VoF ] J^J ] DGTy� DGfEW [
acHd�KV�gEW HdxXV�ik`_DGF�a^BEV9lhJ^J ] DGT-gE`_D [ fExoa^JXM ó Hda^VX` ��] a���HKJ�D > J_VX` � V [ aqBhHÕawHKT-H � VX`^HKvGV�DKi � Mäè
e_gE`_DGFugUa f TUVXfUa^`^DGTEJx� VX`_VH·�¿ ?
B VXF ] a^a^V [ ·�»3» @ ¶�� B �²¶b¹.»3�*BEVXT9a^BEV ] T ] a ] HKW@fE`^HKT ] fUF\lhJ_J ] DGT
V � VXT@a aqD�DG�ögEWnHKxXVdM�yÍ��fU`^vGV&á�ã[í�í�Á

ACB ] J*V"¨UxoVXJ_J
gE`_DGFIg a �ÞTUVXfUa^`^DGTegE`_D [ fUxoa ] DGTu��HKJ3`_VÂHKW ]òñ V [ aqD > VrVb¨�aq`_VXFuVXW ? J ] vGT ] lExÂHKT@a �
] T a^BhHda9aqBUV�Vb¨ xXVoJ^J TUVXfUa^`^DGTEJuxXDKfEW [ > V�fEJ^V ["��] T a^fE`^T � a^D-a^` ] vGvGVX`7H [E[E] a ] DKThHKW·fE`qHKT ] fEF
TtfExXWYV ] a^D
lhJ_J ] DKTIHdT [ gjVo`^BhHdgEJ > Vov ] T7H�xcBhH ] T9`_VÂHKxya ] DGT"MpACB ] J|gPDGJ^J ] > ] W ] a ? ��HKJ ] T � VXJba ] v@HdaqV [
>@? �hVX`_F ]"] T�aqBEVw��³ � �
HKW > HKT ] Te�h`qHdTExXV � HKT [ F HKT ? DKaqBEVo`^JoM

ÓÞT vKVXTEVo`qHKW�a^VX`^FuJ �·] i DGTUVu��Vo`^VôH > WnVöa^D-BhH � V�aM��D-lhJ_J ] DKTS�ÞV � VXT@aITEVXf aq`^DKTEJIgPVX`9VXHKxcB
TEVofUaq`_DGT ] T ] a ] HdWnW ? ] T@aq`_D [ fUxXV [ ] Tta^D-H JqHKFugEWYVöDKijø�c�¾×�Û��V ] vGB ] TEv-H > DGfUauá � ��v � a^BEVXT � ] T
í � vGVXTEVo`qHda ] DGTUJ�DKi�`^VÂHdxoa ] DGTEJraqBEVo`^V���DGfUW [ > V DKT§aqBUV DG` [ VX`wDKi0á � ø�} VËÎjVXxya ]m� VöTEVofUaq`_DGTEJoM
Z > DGfUa,èì¨ á � D � ] WYD���Hda_a �­BEDGfE`_J|DKi"VoTEVX`_v ? } Vos�f ]Y� HKWnVoT@a|aqD�H > DKfUa�è �G�G� a^DGTEJ·DKiÁA°± A �/� DGfEW [
> VI`_VXWnVXHKJ^V [ ] TûH > DGfUayá � bdD�J_VXxoDGT [ J } HôF ] xo`^DGJ_VXxXDKT [ �yM�y ] > ]n[ Á Z J ]n[ Vuik`_DGF aqBEVuF ] W ] acHK` ?
gPDGJ^J ] > ] W ] a ] VoJ �t] a���HKJ*gE`_DGgPDGJ^V [ a^BhHda�a^B ] J�xcBhH ] T�`_VÂHKxya ] DGT�xXDGfUW [ gPVX`^BEHKgEJ > V�xXDGT@aq`_DGWnWYV [ a^D" Â"é®Ë äUÌ�ÚbÛ$Ä å"ÐyäUâdÒoÛ�ÛÑÒcåÁÚ_Ý�âÂà|ÔÂÙÕÜêÖSÚ_ÐyÛUÜ­é®Ú	Ä�ËSä¢ÌÑäEÐ×ÔdÝ·É®éÂà¶ä�ËSÜbËSä¢ÌÑädÆ Û�Ò5Ä Ì�é®ÚÁÌÑÚbÛ$Ä ÙÕä¢Ú^Ý·âÂà~ÜbÚbÖSÖXâÕËÓÒoÖÓÒoßyË äkÌ­ä
Æ ÒyÛ$ä�ÉKÒyÔXÌÑÐyÔ®ÚbÒoÙÕä"ÜêÚbÖSÖ�Ý¶ËÅÇÂËSä�ËSÒyÔtæ <�Û­Ð×Ô®Ú�ï^ð�ë�ëËè�Í
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gE`_D ��]Y[ VwHuTEVb�ýJ^DKfE`^xoV�DKi²VXTUVX`^v ? M,ÓÞT�W HÕaqVðá�ã[â�ã � � ] a^B�a^BEVwH [U� VXT@a�DKipLÄLcÓ¸Ó � � DG`^�öHKWnDGTUv
aqBUVXJ^V�ghHdaqBUJ3DKi ] T � VoJ_a ] v@Hda ] DGTÊ��Vo`^V7`_VXxoDGvGT ]§ñ V [ aqD > V�Vb¨�aq`_VXFuVXW ? J_VXTEJ ] a ]Y� VÂõ [ HKTUvGVX`_DGfEJ ] T
aqBUV ] ` ] FugEW ] xÂHda ] DGTUJ � HKT [ HKWnW�J_fExcBu��DK`^�&��HKJ�J^D�DGTöJ^f > Ü_VXxyaqV [ a^D7F ] W ] acHK` ? xXVoTEJ^DK`^J^B ] g } HdT [
[E] `^VXxya ] DGT��yM

ACBEV·J ? J_a^VXFIHda ] x|fET [ Vo`^J_aqHKT [E] TEv DKi a^BEV~W HKT [ J^xXHKgjV~DKi�aqBUV~aqH > WYV�DKi ] J^DdaqDGgPVXJ$BhH [ `^HKg ]n[ W ?
[ V � VXWYDGgPV [ a^BE`^DGfUvGBIa^B ] J HKT [ DKaqBEVo`�� DG`^� } VKMÍvEM � J^VoV > VXWYDì� DGT xcBhHd`^vGV [ �ÞghHd`_a ] xXWYV > VÂHdF0V"¨K�
gPVX` ] FIVoT@aqJc� � HKT [ a^BEVCstfEVXJba|ikDG`|H�xoDGFIgU`^VXBUVXTEJ ]Y� V � D � VX`^HKWnW aqBEVoDG` ? � gE`^D [ fExoV [ H � Vo` ? fUJ^VoikfUW
FuD [ VoW�DKipaqBEVwTtfExXWYVXfEJ
HKJ HKTôVoT@a ] a ? Hd� ] T�a^D H�W ] stf ]n[�[ `_DGg"M Z gEHK`_a ] xXfUW HK` � VX`^J ] DGT�DKi²aqB ] J
aqBUVXDG` ? ] J �tTED��*TeHKJ~aqBUV���VyaqBEV"� � DKTöLûV ]òñ J�óHKxc�KVo`~«`¶�� � ÿ­¬Q� ù7� ½ � �¸·�¿¯®È· ?A? ® B �<¶b¿ } ³OÀ·� � �×M
y ��Voa^BEV0Úý��HKxcBUVX`�á�ã�â[ê�ÁPACB ] J � Vo`^J ] DGTöDKi�a^BEV
W ] stf ]Y[I[ `_DGgöFuD [ VXW ] J·ghHK`ba ] xofEW Hd`^W ? fEJ^VyikfEW ] T
[ VoJ^xX` ] > ] TEv7aqBUV
lhJ^J ] DGTegE`_D xoVXJ_J�«ÄaqBUDGfEvGB ] a [ D�VXJ�¹ B » Vb¨ gEWnH ] T a^BEV�D � Vo`qHKWYWÁJ^BUVXWnWjxXWYDGJ^fE`_VXJ �
Vb¨ x ] acHÕa ] DKT J^gPVXxyaq`^H9HKT [ FIHKT ? DdaqBEVo`�J ? J_a^VXFIHda ] xXJ�J_VXVoT ] T J_gjVox ] lEx�TtfExXWYVÂHK`�J ? J_aqVoFIJoM~ACBEV
gE`_V [E] xoa ] DGTEJpDKihaqB ] JpFID [ VXW } ³SÀ �¼� �{HKJ²`^VXvGHK` [ JpaqBEV W ] F ] aqJ�DKi�JbacH > ] W ] a ? DKihTtfExoWnVÂHd`{J ? JbaqVXFuJ
� ] WYW > VrVb¨ gEWnDK`^V [�] T [ VyacH ] W > VXWnD��rM
6"½ ½ ½ó6 Õ�£E¬Õ¤k¦ ¸Õºp£U¬Õ©��<�`Öq±p£E¬¶µ®�¢¸@¤¢�ô£h¸@¸G��¤¢�t¬®£Uµ¶¨�¬�¥7¨�¬®Å

ACBEV�lh`_J_a~VXWYVXxyaq`^D��ÞJ_aqHda ] x } Rr�C�²ghHK`ba ] xXWnV�HKxXxoVXWYVX`qHÕaqDG`$��HKJ ] T@aq`^D [ fExoV [ >@? ��D�xc�Kxo`^DKi¹a·HdT [
LûHKWYa^DGTTyÍ��D xc�dxX`_DKi¹a°Ú�LûHKWYa^DGT	á�ã�â � ÁPHKT [ aqBEV ] `�FIHKxcB ] TEV V � VoT@aqfhHKWYW ? `^VXHKxcBEV [ H�gjDdaqVXT@a ] HKW
VXTUVX`^v ? DKijí �K� �KV E M�¾�ACB ] J7FIHKxcB ] TUV²��HdJ9fEJ^V [ ikDK`�aqBUV lh`^JbauHKxXxoVXWYVX`qHÕaqDG`�� > HKJ_V [ TtfExoWnVÂHd`
`^VXHKxoa ] DGT-V"¨UgPVX` ] FuVXT@a � gPVX`bikDG`^FuV [ Hda�aqBUV ��H � VXT [E] J^B ó H > DG`^HdaqDG` ] VoJ�DKi*��HdF > ` ]Y[ vGVdM9ACBEV
Vb¨ gPVX` ] FuVXT@a xÂHK`_` ] V [ DGfUa���HKJ ¯^ó$] }�°lL }×� V¶�!}y� VwHda;á � è7�KV E M

ACB ] J²a ? gPVCDKiPHKxoxXVoWnVX`^HdaqDK`���HKJ|W Hda^VX`²J^fEgEgUW HKT@aqV [ >@? aqBUV E HKT [ V � `qHKH�Î�y E HKT [ V � `^HGH�Î
á�ã[âSá»ÁtvGVXTUVX`qHÕaqDG`oM|O � Vo`�H > DGfUa$aM� VXT@a ? � ? VXHK`^JoQGa ] FIV � a^B ] JpV � DGW � V [7] T@aqD3a^BEV·FID [ VX`_T²»�·�¹��<¶��
E HKT [ V � `qHKH�Î HdxXxXVoWnVo`qHda^DG`XM�ACBUV E HKT [ V � `qHGH�ÎôvGVoTEVX`^HdaqDG`�H � D ]n[ V [ aqBEV
gE`^D > WnVXF0DKi²Rr�7 Â"é®Ë ä"é®ËSä¢Ì�ÒoÛ�Ë ÜbÐyÖ@Ý¶ËSäÑÜêÙdä�ä�ËÓÒoÔ
Ý®ÛÑÐqå$äjÚ_ä�ÉdÚ^ÜêË Ð×ÖSÖÓà ÒyÔ3Ì�é®Ú�Ú!Ã¶ÉKÒoä�ËÍÌÑËÓÒoÔÕä"ÒËÆ�æ <�Û­Ð×ÔÕÚ·ï_ð5ë�ëÕÎXÉÕÉqÍ&á�áyðAÎ á×ðyðËèKÐyÔÕÝ
æ çjÙÕÛ�ßoÚ�ï^ð�ë5ë®ÎXÉ®ÉqÍÕì»Ê�Î¡ÈÂï!è Í
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` ] gEgEWYV ] T a^BEV gjDdaqVXT@a ] HKW3DKiraqBEV§��D�xc�KxX`_DKi¹a �ÑL HdWYaqDKT � HdT [ ��HdJ�xXHKghH > WnV DKiwJ ] vGT ] lhxÂHKT@a^W ?
B ] vGBEVX`
VXTEVo`^v ] VXJXM�D �ôD [ VX`_T 3 acHdT [ VXFuJXQ"Hda^aqH ] T VoTEVX`_v ] VoJ�DKi�â � �Zæ � �ôV E } VKMÍvEM � OrHd� � ]n[ vGV
±
HÕa ] DKThHKW ó H > JoQ 3 gPVXWYWnVoa^`^DGT � Qh� T ]Y� VX`_J ] a ? ± DKaq`_V�R�HdFIV � Voa^xKMS� � HKT [ > VoxÂHKFuV � VX` ? xXDGFuFIDKT
] T�a^BEV&á�ã[ê � QÍJ*Hda*fET ]Y� Vo`^J ] a ? � > HdJ^V [ W H > DG`^HdaqDG` ] VoJ ] T�a^BEVw��³eHKT [ H > `^DGH [ M

� ] vGBEVX`�VoTEVX`_v ] VoJ > VoxÂHKFuV�ikVÂHKJ ] > WYV�DGTEW ? � ] aqB�aqBUV [ V � VoWnDGgUFIVoTtapDKi�x ? xoWnDKa^`^DGTUJpDdi � HK` ] DGfEJ
a ? gjVoJ � > VXv ] TET ] TUvD� ] a^B7aqBEV lh`^Jba~x ? xXWYDKaq`_DGT � > f ] WYa{Hda~� VX`^�dVXWYV ?7>@? y ó H��*`^VoTExXV;á�ã[âSá»ÁÑM ¯ ACB ] J
BhHKJ WnV [ a^Dua^BEV�FuD [ VX`^T�J^fUgjVo`^xXDKT [ fExya ] TUvöx ? xXWYDKaq`_DGTEJ DKi{a^BEV ZYE ³��­a ? gjV � J_fExcB HKJ aqBhHÕa
HÕa
aqBUV'±a³E� ó yç³ BEVo`^` ] WnWxá�ã[ãOá»Á �*B ] xcB¯��HKJ*fEJ_V [ ikDG`�aqBEVrgE`_VXJ_VXT@a3a^BEVXJ ] J*`^VoJ^VXHK`^xcB"M

À~HK`^W ? á�ã[â � QÓJwHKT [ á�ã�æ � QÓJ�Vo`qHeVXWYVXxoa^`^D��­J_aqHda ] x�HKxXxoVXWnVo`qHda^DG`^JwHKWYWnD�� V [ Vb¨ gPVX` ] FIVoT@aqVX`_Jwa^D
xXDKT [ fExyaIVoW HKJba ] xe��DGfEWYDGF > } �*fUaqBUVX`_ikDK` [ �7HKT [»] TEVXWnHKJ_a ] x } ��DGfEWYDGF > Vb¨ x ] acHÕa ] DKT���J^xXHda^a^VX`��
] TUv¼Vb¨ gPVX` ] FuVXT@aqJwaqD Jbaqf [ ? aqBUV Vb¨ x ] aqV [ J_aqHdaqVoJ7DKiCTtfExoWnV ] MôACBUV ? xoDGfEW [ HKWYJ^D > V fUJ^V [ a^D
] T [ fExXV�lhJ^J ] DGT«DKi�BEVXH � ? VXWYVXFuVXT@aqJ�� ] aqB VXTEVo`^vGVya ] x¼gE`_DKaqDGT > VXHKFIJ ¦ �*B ] xcBÄxXDKfEW [ VÂHKJ��
] W ? gPVXTUVoaq`^HdaqVöa^BEVexXDGfUWnDGF > > HK`^` ] VX`oMûACB ] Jµ��DK`^� xoDGFIgUW ] FuVXT@a^V [ xoDGT@a ] Ttf ] TEv-J_a^f [E] VoJ9DKi
TEVofUaq`_DGTS� ] T [ fExoV [ HKT [ J_gjDKTtaqHKTEVoDGfEJ�lhJ_J ] DKT"M�³ fExcBeVb¨ gPVX` ] FIVoT@aqJ�WYV [ aqD7a^BEV ]Y[ VXT@a ] lhxÂHÕa ] DKT
DKi²F HdT ? TEVË�=HKT [ J^BUDG`_a��ÞW ]m� V [ lEJ^J ] DGTegE`^D [ fExyaqJ � VXJ^gPVXx ] HKWYW ? TEVXf aq`^DKTS�Þ` ] xcBeDGTEVoJ � ik`^DKF VXf<�
`^DKg ] fEF a^D � V � VoT@aqfhHKWYW ? � T ] xc�KVXW�M�O > J_VX` � HÕa ] DKT¼DKi|vGHKFIFIHuHKT [ HKWYgEBhH [ VXxXH ? VXTUVX`^v ] VXJ � BhHdJ
WnVXH [ a^D�HKT fUT [ VX`_J_aqHKT [E] TEv�DKi�a^BEV7J^BUVXWnW²HKT [ Vb¨ x ] aqV [ �ÞJ_aqHdaqV�J_aq`_fExoa^fE`^V�DKi ] J_DKaqDGgPVXJ ] T�aqB ] J
`^Vov ] DKT�Ddi²a^BEVrgjVo` ] D [E] x
acH > WnVKM

ACBEV vKVXTEVo`qHKW�a^`^VXT [ ��HKJwa^BhHda � HKJraqBUVuVoTEVX`_v ? DKi�HKxXxoVXWnVo`qHda^DG`^J ] TUxX`^VXHKJ^V ["� aqBEV > VXHKFuJ
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DKi3gE`^DdaqDGTEJ � [ VXfUa^VX`^DKTEJuHKT [ HKWngUBhHKJ9gE`_D [ fUxXV [ >@? aqBUVXJ^VôHKxoxXVXWYVX`^HdaqDG`_Jµ��Vo`^V�H > WYVöaqD-vGVya
V � VX`�xXWnDKJ^VX`raqD�aqBEVuTtfExXWYVXfEJ } ] MÓVdM aqDôJ^FIHKWnWYVX` ] FughHKxyarghHK`^HKFIVyaqVo`^Jc�×MöLùBEVXT§aqBEV ] TEx ]n[ VoT@a
> VÂHKF0VXTEVo`^v ? Vb¨ xXVoV [ JCa^BEVr��DGfEWYDGF >I> HK`^` ] Vo` � a^BEV�gE`_D�Ü_VXxya ] WnVb�ÑacHK`_vGVoa J ? JbaqVXFY� ] WYWjfET [ VX`_vGD
¹.ºC�b¿ò¶¸·�½
VXWnHKJ_a ] x�J_xÂHda_aqVo` ] TUv � HKT [ ¹.ºC�b¿ò¶¸·�½ ] TEVoW HKJba ] x�`^VXHKxoa ] DGTUJXM{ACBUVXJ^V TtfExXWYVÂHK` } HKJ|DGgEgPDGJ_V [
aqDw��DKfEWnDGF > � ] T@a^VX`qHdxoa ] DGTEJ�WYV [ a^D�V ] a^BEVX` ] � � ¹�� � ½¾¶A�b» � xXDGFugjDKfET [ TtfExXWYVXfEJ~`_VÂHKxya ] DKTEJ � �*B ] xcB
� VX`^V lh`^Jba [E] J_xXfEJ_J^V [ >t? y ��DGBE`4ÚBØ�WnHKxc�ÕHK`�á�ã[â�ë�Á } J^VoV
HdWnJ^D�y L ] vGTUVX`°á�ã�è[è�Á � HKT [ `^VyikVX`_VXTExoVXJ
aqBUVX`^V ] T�� � DG` ]Y] ��� � ½�¶A�b»3`^VXHKxoa ] DGTEJ�J_fExcB§HKJ�TtfExXWYVXDGT-Jbaq` ] gEg ] TEv � �*B ] xcB���HKJ�lE`^J_a [U] J^xofEJ^J_V [
>@? yÍO�gEgjVoTEBEV ] FuVX`�Ú\z|B ] WYW ] gUJjá�ã[â�è&ÁjikDG` }�©9LZ° �·`_VÂHKxya ] DKTEJ � ­ HKT [ g ] xc��fUg�`_VÂHKxya ] DGTEJ�J_fExcB¼HdJ
}�°�LM© �yM

Z a > DGF > Hd` [E] TEvITtfExoWnVoDGT VXTUVX`^v ] VXJ3DKi°á � DG` �d� �ôV E xXDGFugPDGfET [ `^VÂHdxoa ] DGTEJ3HK`^V�stf ] a^V
W ] �KVoW ? HKJuaqBEVo`^V ] JöHûWnHK`^vGV�xcBhHKTUxXV aqBEHda a^BEV ] TEx ]Y[ VXT@aögEHK`_a ] xXWYV¼HdT [ ] a^J VoTEVX`_v ? xXHKT > V
H > J_DG` > V [ >@? HeFuDG`^V"�ÞFIHKJ^J ]Y� V7aqHK`^vKVoa�T�fUxXWnVofEJ;�*B ] xcB � Hdi¹aqVo`rJ^DGFuV > ` ] Voi�a ] FuV � � ] WYW{aqBUVXT
VXF ] apTtfExoWnVXDKTEJ ] J^DKa^`^DGg ] xÂHKWYW ? M�® Z JpaqBEV > VXHKFNVXTEVo`^v ? ] TUxX`^VXHKJ^VoJ � a^BEV�gU`^D�Ü_Voxoa ] WnVdQÓJ [ V�� `^DGvGW ] V
��H � VXWYVXTEvKa^B > VXxXDKFIVoJ3J_F HKWYW�VXTEDKfEvGBôa^BhHda aqBEV ] TUx ]n[ VXT@a ghHK`_a ] xoWnV > Vov ] TUJ*a^D ] Tta^VX`^HKxoa°� ] a^B
D > Ü_Voxoa^J{DKi�H*J ]§ñ V xXDGFughHK`^H > WnV�a^D3a^BhHda²DKiUa^BEV ] T [E]Y��]Y[ fhHKWGTtfExoWnVoDGTEJ�� ] aqB ] Twa^BEV·T�fUxXWnV ] ©Ka^BEVXJ_V
] T [E]Y��]n[ fhHKWhTtfExXWYVXDGTUJ�BhH ��] TEv7HKT V"¨ a^VXT@aCDKi�H > DKfUaaá ikF � ] aqB ] T�aqBEV acHK`_vGVoa TtfExXWYVXfEJoM~LùBUVXT
aqBUV [ V���`_DGvGW ] Vð��H � VXWnVoTEvKa^B ] J�xoDGFughHK`qH > WnV�aqD¼a^BEVöJ ]òñ V DKi�aqBUV ] T [U]Y��]n[ fEHKW~xXDGTEJba ] aqfEVoTta^J
� ] a^B ] T9a^BEV*T�fUxXWnVofEJ|aqBEV HdikDK`^VXFuVXT@a ] DGTEV [ � � ½�¶A�b»²aq`qHdTEJ_ikVo`·`_VÂHKxya ] DGTEJ|J^fUxcB�HKJ|J_a^` ] gEg ] TUv�HdT [
TtfExXWYVXDGT¼g ] xc�tfEg � > VXxXDKFIVwDGgPVX`qHÕa ]Y� VKM*ACBEVoJ^V7`_VÂHKxya ] DKTEJ3gU`^D ��]n[ V [ VoaqH ] WYV [�] TUikDG`_F HÕa ] DKT�DGT>qÈ²Û�ËSßyËSÔÕÐyÖÓÖSà
ÐyÔÕÐ×ÖSàc*bÚ^Ý�ÙÕä¢ËSÔ®ßCÌÑé®Ú¥çÁÒoÛ�ÔrÐyÉ®É®ÛÑÒ�ÃÂËÅÄCÐcÌÑËÓÒoÔ
å�éÕËSÜ­érÔÕÚbßyÖSÚ_ÜêÌ�Ú^Ý�Ì�é®Ú ÔÂÙÕÜêÖSÚ_ÐyÛpËSÔoÌÑÚbÛ­ÐyÜêÌ�ËSÒyÔ�Ú!Æ Î
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aqBUV�VoTEVX`_v ] VoJ9DKi3Vb¨ x ] aqV [ J_aqHdaqVoJ � HKT ["� aqBU`^DGfEvKB Jbaqf [ ? ] TEv HKTEvGfEWnHK` [E] J_a^` ] > fUa ] DGTEJ � H > DGf a
aqBUV ] `
J^g ] TEJrHKT [ ghHK` ] a ] VXJoMw� ] vKBEVX`��ÞVXTUVX`^v ? � W ] vGB@a � ] DGTS�­gE`^DìÜ_VXxoa ] WYV�`^VÂHdxoa ] DGTEJ
a^BEVXT > VXv@HKT a^D
gE`_D > V�a^BEV~J_a^`^DGTEv � TtfExoWnVXHK`�ikDG`^xoV~HKJ�DGgEgPDGJ^V [ a^D*gE`^D > ] TEvCJ_DGWnVoW ? aqBEV~WnDKTEvGVX`��Þ`^HKTEvGV~��DKfEWnDGF >
ikDG`_xXVKM

O�TEV3Jbaq` ] � ] TEvrxcBhHdTEvGV°�*B ] xcBuD xoxXfE`_J4� ] aqB�aqB ] J|aq`qHdTEJ ] a ] DKT �G] J|a^BEV�ï�Hda^a^VXT ] TEv��­DGfUa ] T9a^BEV
HKTEvKfEW HK` [E] J_a^` ] > fUa ] DGT B �h�b½ B
?A?.? ¶A�b» �$B ¹ ? �*BEVoT7vGD ] TEv*ik`^DGFý�*fUa^BEVX`bikDG` [ VXW HdJ_a ] x~J^xÂHÕa^aqVo` ] TEv Æ �
aqD9TtfExoWnVXHK`�VXWnHKJ_a ] x3J^xÂHÕa^aqVo` ] TEvEM|ACB ] J�D xoxXfE`_J*Hda ] FIgEHKxoa�ghHK`qHdFIVyaqVX`_J�WnVoJ^J�a^BhHKT�DG` VXstfhHKWÁa^D
aqBUVw`^H [E]Y] DKipaqBEV�aM� D ] T@aqVo`qHKxya ] TUvuTtfExoWnV ] } ] MÓVdM � a^BEVrxXWnHKJ^J ] xÂHdW"vG`qH ñX] TUv�HKTEvGWYV ] T��*fUaqBEVo`_ikDG` [
J^xXHda^a^VX` ] TEvt�×M3��`^DGJ_J ] TUv aqB ] J a^BE`^VoJ^BEDKW [ gE`_D [ fExXVoJ
gE`_DGTEDGfETUxXV [ ] T@aqVX`bikVX`_VXTExoV7VËÎjVXxyaqJ ] T�a^BEV
xX`_DGJ^JeJ_VXxoa ] DGT HKJöH ikfUTExoa ] DGTÄDKira^BEV VXF ] J_J ] DKTùHKTEvGWYV DKiraqBEV J_xÂHda_aqVo`^V [ ghHK`ba ] xXWnV ] T«a^BEV
W H > DG`^HdaqDK` ? M�ACBEVXJ_V9VËÎjVXxoa^JD� VX`_V7J^BED��*T a^D > V�Vb¨ gEWnH ] TUV [ Jbaq` ] � ] TEvKW ? � VXWYW >@? aqBEV7O�gUa ] xÂHKW
�ôD [ VXW } Or� �4�*B ] xcB���HdJ�lh`^JbaCgE`^DKgjDGJ_V [ >@? y �hVXJ^B > HdxcB � z²DG`baqVo`�ÚNL§V ] J^J_�KDGgUi�á�ã�è�â�ÁÑM{ACBEV
[ VovG`^VoV�aqD��*B ] xcBôaqBEVoJ^V�FuD [ VXWYJ FIHda^xcB HIWnHK`^vKV > D [ ? DKi [ HdaqH�ikDK`3W ] vGB@a � ] DGT�gU`^D�Ü_Voxoa ] WnVoJ ] J
] WYWnfEJbaq`^HdaqV [ >t? yÍ��VoxXxcBEVya^a ] Ú � `_VXVXTUWnVXJ_J;á�ã[ê[ã�Á�M ÆÞÆ

ACBEV9O�gUa ] xXHKW$�ôD [ VXW$BhHdJ
H�xXWYDGJ^VwHKThHdWnDGv ? aqD�aqBEV ] T [ Vb¨�DKi²`^Vyik`qHKxya ] DGT ] TeW ] vKBta*DKgUa ] xXJ �
] T�a^BhHdaCaqBUVw`_VÂHKW�gPDG`ba ] DKT�DKi²a^BEVrgjDdaqVXT@a ] HKWjDKi²a^BEV ] T@aqVo`qHKxya ] DGT [ VXJ_xX` ] > VoJCaqBEVrVXWnHKJ_a ] x�J_xÂHda��
aqVo` ] TEv�Ddi"TtfExXWYV ]�� �*B ] WnVCa^BEV ] F HKv ] ThHK` ? gPDG`ba ] DKT [ VXJ^xo` ] > VoJ aqBUV [ VovG`^VoV3a^DH�*B ] xcBöTtfExXWYV ] HK`_V
e^H > J^DG` > V [gf >@? aqBUV aqHK`^vGVya�TtfExoWnVofEJ ��] H ] TEVXWnHKJ_a ] x � TtfExoWnVXHK` `_VÂHKxya ] DGTEJXM���`_DGF�a^BEV3DKgUa ] F7fEF
H [ Ü_fUJ_aqFuVXT@a|DdihaqBEV ghHK`qHdFIVyaqVX`_J�DKiEa^BEV�DGg a ] xXHKW�FID [ VXWtJ_DrHKJ²a^D
lEa|TtfExoWnVÂHd`{J^xXHda^a^VX` ] TEv [ HdacH �
aqBUV7TtfExXWYVÂHK`�`^H [E] fUJ � gPDKa^VXT@a ] HKW$� VXWYW [ VogUaqB HKT [ DdaqBEVo` ] TUikDK`^FIHda ] DGT ] J
V"¨ a^`qHKxyaqV ["� HKJ�� VXWnW
HKJ���H � VwikfUTExoa ] DGTEJCikDG`*RCL � ZN[E] `^VXxya*`^VXHKxoa ] DGTEJCxXHKWnxofEW HÕa ] DKTEJXM
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� ? a^BEVrF ]Y[ � �K� ��½ ��VXT@aqfE` ? � aqBUVwxoDGWnWYVXxya ] DKT�DKi�H9WnHK`^vGV > D [ ? Ddi{`_VÂHKxya ] DKT [ HdacH�HKT [ a^BEV
TED��>�Þ`_DGfUa ] TEVuaq`qHdTEJ^F7f acHda ] DGT§DKi*J_aqH > WnV HKT [ WYDGTEv��­W ]m� V [ aqVo`^`_VXJ_a^` ] HKW ] J^DKa^DGgPVXJ�gU`^D [ fExXV [ H
FuDG`^VeJ ? JbaqVXFIHda ] x¼g ] xoa^fE`^V�DKi3aqBEVôW HKT [ J^xÂHdgjV�DKi�a^BEV�aqH > WYVôDKi ] J_DKaqDGgPVXJ } V"¨ x ] a^V [ JbacHda^VXJ �
> VoacH [ VXxÂH ? � TUVXfUa^`^DGT J^VoghHK`^Hda ] DGT VXTUVX`^v ] VXJ � > ] T [E] TEv¼VXTEVo`^v ] VXJ � HdT ["� VXJ_gjVox ] HdWnW ? � DKi xoWnDGJ_V
J^BUVXWnWYJwHKT [ e_F Hdv ] x7TtfEF > Vo`^J ��f VyaqxdM �×MIACBEV [ VovG`^VoVIDKi aqB ] J [ V � VXWnDKgEFIVoT@a�xXHKT > V�J^VoVXT ] T
aqBUV�ghHKgPVX` >t? yÍ�¼H ? VX`0á�ã�æ�í�Á � �*BUVX`^V
J^BEV�J_fEFIFIHK` ]òñ V [ [ HÕacH�xoDGWnWYVXxoa^V [ aqBE`_DGfEvGBöa^BEV�á�ã�â � QÍJ
HKT [ æ � QÍJ°�*B ] xcB e_J^BUDì� } V [ �CaqBhHÕa3TtfExoWnV ] � ] aqB �K� � è � í � DG`;á � ê9TEVofUaq`_DGTEJ3DG`CgE`^DdaqDGTEJ3HK`_V
ghHK`ba ] xXfEWnHK`^W ? JbacH > WnVKM f Ætø

Z i¹a^VX`�FIHKT ? Hda^a^VXFugUaqJ�H�FuD [ VXWPDKi�TtfExXWYVÂHK` ] T@aqVo`qHKxya ] DGTEJ(��HKJ [ V � VXWnDKgjV [ �*B ] xcB²� DGfEW [
`^VogE`^D [ fExoV7aqBEV�F HKv ] x�TtfEF > Vo`^J�ikDG`3xXWnDKJ^V [ gU`^DKa^DGT-HKT [ TEVofUaq`_DGT-J^BEVoWnWYJ
DKi � � �K� � � í � è � �
í � � HKT ["� ikDK`ögE`^DdaqDGTEJ	á[á�æ � HKT [ ikDG`ITEVXf aq`^DKTEJÈá � êUMýACB ] J�J^DGWYfUa ] DGTI��HKJölhThHdWnW ? ikDGfUT [
] T [ VXgPVXT [ VXT@aqW ?ô>@? yÓ�ôH ? VX`µá�ã�æ�ã�Á²HKT [ >@? y �
H�¨ VoW � �
HKTEJ � ³ fUVXJ^J�Ú �KVXTEJ_VXT � á�ã�æ�ã�Á �j] T�a^BEV
ÓÞT [ VogjVoT [ VoTta��êz²HK`_a ] xXWYVµ³�BEVXWYWp�ôD [ VXW } Óêz4³E�¼�yM�ACBEV ] `*�KV ? H [U[E] a ] DGT�`_VXW HÕa ]Y� V�aqDugE`^V ��] DGfEJ_W ?
gE`_DGgjDKJ^V [ FID [ VoWnJ � �*B ] xcB BhH [ DGTEW ? > VXVXT�H > WYV-a^D `^VXgU`^D [ fExXV aqBEV-WYDì� VX`eJ_BEVXWYWÝ�ÞxoWnDGJ ] TEv
TtfEF > VX`_J � ��HKJ9aqBEV ] TUxXWnfUJ ] DKT DKi�H-J_a^`^DGTEv J^g ] TS�­DG` > ] a9xXDKfEgEW ] TEv }o¾¿ÁÀ ¾G �7a^VX`_F ¦ H a^VX`^F
�*B ] xcB ] JrF7fUxcB§Jbaq`^DKTEvGVX`raqBEHKT a^BhHdawDKi�HdaqDGF ] x"�ÞVoWnVXxyaq`_DGT J ? J_a^VXFuJ7HKT [ DKi�DGgEgPDGJ ] aqV9J ] vGT"M
ÓÞT§a^BEV J_fExXx ] TExya7HdJ^J^VoJ^J_FIVoTta7DKi y [ V�³ BEHKW ] a�Ú ��VoJ^B > HKxcB7á�ã�ë�æ � g"M4á�ã � Á|a^BEVze � ¶b½6�	½ ·o� � �¸·�¿
· ?A? º�� ù » �$B ¹ ? f Ddi²a^B ] J�a^BEVXDG` ? xXDKTEJ ] J_a ] T

e�· ?A? ¶b½"» � ¹�
eaqBEHda3a^BEV7TtfExoWnVXfUJ
xÂHdT > V [ VXJ_xX` ] > V [ aqD J^DGFuV�HdgEgE`^D�¨ ] FIHda ] DGT
] T«aqBEV�ikDGWnWYD�� ] TEvÈ��H ? �ûACBUV TtfExXWYVXDGTEJöHK`^V HdJ^J^fUFIV [ aqD FuD � V ] T H J ] TEvGWYVb�
ghHd`_a ] xXWYV¼gPDKaqVoTta ] HKW�Â } 
G� � �*B ] xcB [ VXgPVXT [ J�DKTùa^BEV TtfExXWYVXDGTÁQÓJeJ^gEHda ] HKW � J^g ] T �
HKT [ xcBEHK`^vGV�xoD DG` [E] TEHdaqVoJª© ] T-H [E[U] a ] DGT � DKTEV9acHK�dVXJ ] T@aqDeHKxoxXDGfUTta�HKTP¶'Ã�¶A�b» �k� ¶
½¾¶ ?�� ��ºO·�¿ � ¹.»M¶b½ ·d�b» �$B ¹ÅÄY	FÆ � W ] F ] a ] TEv-DGTEVXJ_VXWmi�aqDûlh`_J_a � DG`IJ^DGFuVoa ] FuVXJIJ^VXxoDGT ["�
DG` [ VX`*gPVX`baqfE` > Hda ] DGTöaqBUVXDG` ? DGTEW ? M�MmMYM f } HKWnWjVXFugEBhHKJ ] J ] TeDG` ] v ] ThHKW �yM

Ç Ï ØÂÚbÚ~ÐyÖSä�Ò�æ ?²ÐAÃ¶ÚbÖnÎ®îoÚbÔÕä�ÚbÔ�+§ØÂÙÕÚ_äÑä|ï_ð�ÝoðAè Í



â�æ

ACBEV�e_gEB ? J ] xÂHKW ]Y[ VÂH f BEVX`_V ] J�J ] FIgEW ? aqBhHda � > VoxÂHKfEJ_V·a^BEV|TtfExXWYVXDGTUJ²Hd`^V~F7fUa^fhHKWnW ? ] T@aqVo`qHKxya ] TUv
ikVX`_F ] DGTEJ � aqBEV ] `*xXDGWYW ] J ] DKTEJ ] TeWYDì�>�­W ? ] TUvuJbacHda^VXJ°� ] a^B ] T�aqBUV�TtfExoWnVXfUJD� ] WYW"TEDKa [ VbïhVXxya3a^BEV ] `
FuDKa ] DGTeHKT ["� J_D � aqBEV ? � ] WYW"`qHK`_VXW ?�> VrV"¨Ux ] a^V [ >@? J_fExcB ] T@a^VX`qHdxoa ] DGTEJoM ACBtfEJ�ebaqBUV�`_VXJ ]Y[ fhHKW
VËÎjVXxya ]m� V ] T@aqVo`qHKxya ] DKT ] J 3 ��VXHK��QjHdT [ xXHKT > V�aq`_VÂHda^V [ HKJ*H�J^FIHKWnWjgjVo`_aqfU` > Hda ] DGTÁM f y ] > ]Y[ M�Á

³ f � xXV ] a
a^DöJqH ? � ikDG`3a^BEV7gEfE`_gjDKJ^VXJ�Ddi|aqB ] J � Vo` ? vGVXTEVo`qHKW²D � VX` ��] VË� � a^BhHda3aqBEV&³ ] TEvGWYVb�
z{Hd`_a ] xXWYVµ³ BUVXWnW{�ôD [ VXW � HdT [ ] a^J3FIHKT ? Vb¨�aqVoTEJ ] DGTEJ � BhH � V > VXVoT Vb¨�a^`qHKDG` [E] TEHK` ] W ? J_fExXxoVXJ^JbikfEW
] T Vb¨ gEW H ] T ] TEv7H > `_D@H [ `^HKTEvGV
DKi$gEBEVoTEDGFuVXThH9HKxo`^DGJ_J�aqBEV
VXT@a ] `^V
aqH > WnV3DKi ] J_DKaqDKgjVoJXM Æ¡c ACB ] J
FuD [ VoW ] J�HKJ7ikfET [ HdFIVoTtaqHKWCH¼a^D DGW·ikDG`�a^BEVeT�fUxXWnVXHK`9`^VoJ^VXHK`^xcBEVo` � HKJ ] J9�hVo`^F ] QÍJ�aqBEVoDG` ? DKi
xXDKT [ fExya ]Y��] a ? ikDG`�aqBUVwJ_DGW ]Y[ �ÞJbacHda^V�`^VoJ^VXHK`^xcBEVo` �P] ipTEDKa FuDG`^V
J^DEM
��k�þ \f�3�3�°�³�����,�]!.�3�/)W8.�����iC09>�j5L��)+5

ACBEV�aqBUVXDG` ] VXJ [U] J^xofEJ^J_V [ H > D � V�BhH � V > VXVoTôHd`^DGfET [ ikDG`�J_DGFIV3a ] FuV [ fE` ] TEv��*B ] xcBea^BEV ?
BhH � V¼xXDGT@a ] TtfEV [ a^D > V [ V � VoWnDGgPV [ HKT [ `^VylhTEV [ M=�hfE`baqBEVo` � aqBUVXJ^VôTtfExXWYVÂHK`IFID [ VXWYJIBEH � V
> `_D@H [ HdT [ J ] vGT ] lhxÂHdTta�gE`_V [E] xoa ]m� VugjD�� VX`oM	± V � Vo`_a^BEVXWYVXJ^J � Hô`_VXxXVoT@a9J^fE` � V ? DKi�gEB ? J ] x ] J_a^J
y z~B ? J ] xXJCL§DG`^W [ á�ã[ã[ã�Á"Hda�a^BEV�VXT [ DKi$aqBUV �K� aqB�xoVXT@aqfU` ? � W ] J_a^V [ a^BEV�TtfEF > VX`�aM� DugU`^D > WYVXF
aqD > V�`^VXJ_DGW � V [§] T-gEB ? J ] xoJ�HdJ > V ] TEv e_fET [ VX`^JbacHKT [E] TEveaqBUVuTtfExoWnVofEJ�Ç f ÓÞT [ VXV [Á� ikDG`rHKWYW²a^BEV
J^fUxXxXVoJ^J_VXJ�DKiPTtfExoWnVÂHd`~a^BEVXDK` ? � Æ }�FIHKT ? ] FIgPDG`bacHKT@a|gE`_DGgPVX`_a ] VoJ|DKi�aqBEV*TtfExXWYVXfEJo� ] a^J|stfhHKT@aqfEF
J_aqHdaqVoJ�HKT [ xXDGWYWnVoxoa ]m� V*Vb¨ x ] acHÕa ] DKTEJ �t] a^J W ] F ] a^J�DKi�JbacH > ] W ] a ? HKT [ V � VoT�J^fExcB > HKJ ] x3gE`_DGgPVX`_a ] VoJ
J^fUxcBûHKJ [ VXTEJ ] a ? HKT [ `qH [U] fEJ � aqBEV�xcBhHK`qHdxoaqVo`�DKi~aqBEV9TtfExoWnVXHK`
ikDG`_xXV�HKT [ a^BEV9DG` ] v ] T¼DKi|a^BEV
J^g ] T¼Ddi�aqBEV�TEVXf aq`^DKT HKT [ gE`^DKa^DGT � Voa^xKM*i¢HKxXV [E]m� xofEWYa ] VoJ*a^D vG`_VÂHda^VX`3DG`3WYVXJ_J^VX` [ VXvK`^VXVoJXMjÓÞT
vGVoTEVX`^HKW � aqBEV
T�fUxXWnVofEJ�gE`_VXJ_VXT@aqJ H�gE`_D > WYVXF �*B ] xcB ] J�J ] vGT ] lhxÂHdTta^W ? FuDG`^V xXDKFIgEWYVb¨ HKT [ WYVXJ_J
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� VXWnWpfET [ VX`^JbaqD�D [ a^BhHKT Hd`^V�a^BEV9Hda^DGF ] xb�­VXWYVXxoa^`^DGT�J ? JbaqVXFuJrHKT [ xcBEVXF ] Jbaq` ? � �*BEVo`^V#�0À~R Æ¡¾
xÂHdT � Hda�WYVÂHKJba ] T¼gE` ] TEx ] gEWnV � gE`_D ��]Y[ V9HKTEJ���Vo`^J�aqDöikfUT [ HKFuVXT@acHdW{gE`_D > WnVoFIJ aqDöa^VXT-DG`�FuDG`^V
[ Vox ] FIHKWû�ÞgEWnHKxXVoJ } VKMÍvEM � yÍ�+Ü_DG`^�dVXTÙÚ � `_DKaqxcBIá�ã[í�ë � g"M�â �@� Á � ] T HKxoxXfE`^HKx ? } Ç �×M ÓÞT [ VoV ["� a^BEV
FuD [ Vo`^T J_BEVXWYW�HKT [ W ] stf ]n[§[ `^DKg FID [ VXWYJ [ D-TEDda9gE`^D ��]n[ V aqBEV�J^Hda ] J_i¢HKxya ] DGTX�*B ] xcBÙ� DGfEW [
> V [ VX` ]m� V [ ik`^DKF H-a^BEVXDK` ? �*B ] xcB«J_aqHK`_a^J9ik`^DGF a^BEVeikfET [ HKFuVXT@aqHKW � VXWYVXFuVXT@acHK` ? ghHK`ba ] xXWnV
] T@a^VX`qHdxoa ] DGTEJöDKTùa^BEV WnV � VoW�DKiraqBEV stfhHK`_� xXDKTEJ_a ] aqfUVXT@aqJeDKiwgE`_DKaqDGTUJeHKT [ TEVXf aq`^DKTEJ � HdT [
ik`^DKF�a^BEV7stfhHK`_�¼xXDKTEJ_a ] aqfUVXT@aqJ�DKi|a^BEV  FuVXJ_DGTEJ } WYDGTEv��­`qHKTUvGV � Hda^a^`qHKxya ]m� V¶� HKT [T� FuVXJ^DKTEJ
} J_BEDG`ba �Þ`^HKTEvGV � `^VogEfEWYJ ]Y� V¶�$�*B ] xcB9FuV [E] HdaqV~aqBEV�J_aq`_DGTEv�TtfExoWnVÂHd`²ikDG`_xXVXJ > VyaM��VoVXTugE`^DKa^DGTEJ|HdT [
TEVofUaq`_DGTEJXM Àx¨�a^VXTEJ ]Y� V�D > J^Vo` � Hda ] DGTEJ�DKi*VXWnHKJ_a ] xIHKT [ ] TEVXWnHKJ_a ] xuJ^xÂHÕa^aqVo` ] TEv `^VXHKxoa ] DGTUJ � WYDì�>�
VXTUVX`^v ? TtfExoWnVoDGTIa^`qHKTEJbikVX`·`^VXHKxoa ] DGTEJ � xoDGFugjDGfUT [ TtfExoWnVofEJ�HKT [ DKa^BEVX`·`^VoW Hda ]Y� VoW ? ¿ B!� ÿ¸¶b¹W¶b½Z
m�
`^VXHKxoa ] DGTUJ ] T � DGW � ] TEv > VÂHKFuJ9DKi�TUVXfUa^`^DGTEJ � gE`_DKaqDKTEJuHKT [ DKaqBEVo`�¿ � 
 @ »Z� ] DKT > VÂHdFIJ } VKMÍvEM � [
HKT [ �3V¶�uBhH [ > VXVoTùHKxXxofEF7fEWnHdaqV [ >@? aqBUVXá�ã[ê � QÓJoM�ACBEVoJ^V FuD [ VXWnJ HK`^VôVb¨�aq`^HKDG` [E] ThHd` ] W ?
J^fUxXxXVoJ^JbikfEW ] TuV"¨ gEW H ] T ] TUvwF�fExcBIDdiÁaqBUV > VXBhH ��] DK`·DdiÁTtfExoWnV ] a^BE`^DGfUvGBEDGfUa~a^BEV3VoT@a ] `_VCacH > WYVCDKi
] J_DKaqDKgjVoJXM²�3D���V � Vo` � aqB ] JpfET [ Vo`^J_aqHKT [E] TEv ] J > HKJ^V [ DGT�H W ] F ] aqV [ « HdT [ DGTEV·F ] vGB@a$V � VXT9JqH ? �
> ] HKJ^V [ «ùJ^HKFIgUWnV9DKi�HKWnW{gjDGJ_J ] > WnV9TtfExoWnVÂHd`wJ ? J_aqVoFIJoM ACBEV�aqVo`^`_VXJ_a^` ] HKWnW ? H � H ] WnH > WYV ] J_DKaqDKgjVoJ
�*BEDGJ_V¼Jbaqf [ ? BEHKJua^BtfEJui¢Hd` > VXVoT«J_D ] T@a^VXTEJ ]Y� VoW ? gUfE`^J_fEV ["�C] T � DGW � VXJuJ^DKFIV � ë �K� �tTED��*T
] J_DKaqDKgjVoJ�a^D [ HdaqVdM �3D�� V � VX` � V"¨ a^`qHKgPDGWnHda ] DGTEJ7DKi
TtfExXWYVÂHK`�aqBEVoDG` ? gU`^V [U] xoa�a^BhHdaugjVo`^BhHdgEJ
J^DKFIV-J^V � VoTS�­a^D��­a^VXT�a^BEDGfEJ^HKT [ yÍ�ôfEVoWnWYVX`¯Ú ³ BEVo`^` ] WnW�á�ã[ã[â�Á�T�fUxXWnVXHK`�J ? J_a^VXFuJ¼J^BUDGfEW [ > V
J_aqH > WYV§HdT [ a^BEVX`_VoikDG`_V§gPDGJ^J ] > WYV } ] MÍVKM 3 J_acH > WnVdQ3Hdv@H ] TUJ_a [ VoxÂH ? � ] H a^BEV J_aq`_DGTEv � ¹.º9�b¿ò¶¸·�½
ikDG`_xXV � aqBEDKfEvGB«TUDKauTEVXxoVXJ^J^HK` ] W ? a^BEVeVXWnVoxoa^`^D���VXHK� �yMÄACBEV�gE`_D > WnVoF � ] a^B Jbaqf [ ? ] TEv§a^BEVXJ_V
TEDGT<�­aqVo`^`_VXJ_a^` ] HKW ] J^DdaqDGgPVXJ � HdT [ aqBUVX`^V >@? xcBEVoxc� ] TEv�HdT [ Vb¨�a^VXT [E] TEvöTtfExoWnVÂHd` a^BEVXDG` ? �P] J*aqBhHÕa
] awBhHdJ > VXVoT gjDKJ^J ] > WnV ] T-aqBUVIghHdJ_a�a^D¼Hd`_a ] lhx ] HKWnW ? gU`^D [ fExXVIDGTEW ? J^V � VX`^HKW BtfET [ `^V [ DKi�a^BEV
aqBUDGfEJqHdT [ J7DKi�aqBEVoDG`^Vya ] xXHKWnW ? gPDGJ^J ] > WYVIV"¨ DKa ] x ] J^DKa^DGgjVoJXMeACB ] J�gE`_D > WnVoF BhHKJ > VovGfETûa^D > V
Ç'7fÈ²ÙÕÐ×ÔXÌÑÙ�Ä ø�ÖSÚ_ÜêÌ�ÛÑÒ,ípàÂÔÕÐ�Ä�ËSÜ_ä�Þ±ÈIø7í*ßÞÎ�Ý¶Ú	ÇyÚbÖSÒyÉKÚ_ÝeËÓÔÕÝ®ÚbÉKÚbÔÕÝ¶Ú_ÔXÌ�ÖSà�âXà)ÕÕÚbàÂÔ�ÄCÐ×Ô�ÎOÂ Ò�Ä�ÒyÔÕÐyßoÐ9ÐyÔÕÝØ¶Ü­éÂå�ËSÔ®ßyÚ_Û_Î¶Ð×ÔdÝ�Æ ÒoÛ�å�é®Ë Ü­é ÌÑé®Úbà.ÔkÒyËSÔoÌÑÖÓà3Û�Ú^ÜêÚ_Ë�ÇoÚ_ÝCÌÑé®Ú~Ï$ÒoâdÚ_Ö�$�ÛÑË¨*bÚ�ËÓÔ�ï_ðu85á�Í
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H [E[ `^VXJ_J^V [ >t? a^BEV [ V � VoWnDGgUFIVoTta3DKi{`qH [E] D@HKxya ]Y� VrT�fUxXWnVXHK` > VXHKFIJ } �j±
� Jc� Æ¡D D � VX` aqBEV�ghHKJba
�K� � � è ? VXHK`^JoM

Z J$aqBEV|a^VXxcBETEDKWnDGv ? DKi > f ] W [U] TEv�V � Vo`²FuDG`^V~gPD���Vo`_ikfEW�HKxoxXVXWYVX`^HdaqDG`_J$BhHKJpH [U� HKTExoV [ ¦ VXJ_gjV"�
x ] HKWnW ? J_fEgPVX`^xoDGT [ fUxoa ] TEvöx ? xoWnDKa^`^DGTUJ
HKT [ J ? TExcBU`^DKa^`^DGTEJ ¦ HKT [ DKi > f ] W [E] TEv�B ] vGB<� ] T@a^VXTEJ ] a ?
] DKTIJ_DGfE`^xoVXJ xÂHKghH > WnV DKi"gU`^D [ fEx ] TEvwB ] vGBuxcBhHK`_vGVb�­J_aqHdaqV ] DGTEJ|ikDG`|a^BEVXJ_V3aqD�HKxXxoVXWYVX`qHÕaqV ��] a·BhHdJ
> VXxÂHdFIV�gPDGJ_J ] > WnV�a^D�HKxXxoVXWYVX`qHÕaqVCTEDKaEÜ_fEJ_a|gU`^DKa^DGTEJ|HKT [ BUVXW ] fEF > VXHKFuJ � > f a � VX` ? BEVXH � ? T�f<�
xXWYV ]�� fEgIa^D7HKT [I] TExoWnf [U] TEv�fE`^HKT ] fEFôM²ACBEVX`_VD� VX`_V
FIHKT ? ikfET [ HKFuVXT@aqHKWPH [U� HKT@acHKvKVXJ~aqDraqB ] J
[ V � VXWYDGgEFuVXT@a9DKi�ebBEVÂH � ? � ] DKT f > VÂHKFuJ } J^VXV�VdMÓvUM y ��`^DKFIWYV ? á�ã[í[è&Á¹�×M O�TEVöxoDGTEJ_VXstfEVXTUxXVeDKi
aqBUVXJ^V ] J$aqBhHda²TED�� `^VXHKxoa ] DGTUJ ] T � DGW ��] TUv > DKaqB�H
FIHKJ^J ]Y� V·gE`_D�Ü_VXxya ] WYV�HdT [ acHd`^vGVya{xoDGfEW [ > V�HK`��
`qHdTEvGV [ HKT [ Jbaqf [U] V [ M~O
aqBEVo`^J·H [U� HKT@acHdvGVXJ ] T � DGW � V�aqBEVCgPDGJ^J ] > ] W ] a ] VoJ²Ddi ] T � VX`_J^Vb�­� ] TEVoF Hda ] xoJ
J_a^f [E] VXJ �@] T��*B ] xcB�H�BEVÂH � ? ] DGT > VÂHKF ] Fug ] TUvGVXJ²H
W ] vGB@a ] DGT�aqHK`^vGVya � HdT [ xXDGTUJ^VXstfEVoT@aqW ? gE`^D��
[ fExoVXJ � ] TEVoF Hda ] x
ikD�xXfUJ ] TUvuDdi{`_VÂHKxya ] DKT�gU`^D [ fExoa^JXM
6"½ó+�½ ½ Þ �j°P�t¬Õ¡X�[ÖqÅ"���$��¯û£Uµ®�¢¸@¡�¡oµ®´$�²�k��¡�£E��� Å��¢�$� ¯§£Uµ®�¢¸eªÑ¨�¸@´²¡X���$©

Z `^VÂHdxoa ] DGT ] T [ fExXV [ >@? H-gE`^DKa^DGT > VXHKF DGT H-BEVÂH � ? acHK`_vGVoa�F ] vKBta�xXHKfEJ_V � > VXJ ]n[ VoJ
VXWnHKJ_a ] x*DG` ] TEVoW HKJba ] x J_xÂHda_aqVo` ] TUv7HKT [ ikVË�>�ÞTtfExoWnVoDGTIa^`qHKTEJbikVX` `^VÂHdxoa ] DGTEJ � a^BEV3aqHK`^vGVya a^D�lhJ_J ] DGT
DG`~DKa^BEVX`�� ] J^V VXF ] a~DKTEV3Ddi"FuDG`^V*stf ] a^V*F HKJ_J ]m� V gE`^D [ fExyaqJXM~� D���V � VX` � a^BEVXJ_V
FIHKJ^J ]Y� V gE`_D [ �
fExyaqJ(� ] WnWUBhH � V
vGH ] TEV [u� VX` ? W ] a_aqWnV�FIDGFuVXT@a^fEF�ik`^DKF�aqBEV gE`_DKaqDGTÁM�ACBEVXJ_V
FIHKJ^J ]Y� V3`_VÂHKxya ] DKT
gE`_D [ fUxoaqJD� ] WnW"a^BEVX`_VoikDG`_V7V ] aqBEVo`3`_VXFIH ] TôVXF > V [U[ V [ ] TôaqBUV�acHd`^vGVya
FIHdaqVo` ] HKW � DG` > VwikVXV > W ?
V�Ü_Voxoa^V [ HKT ["� J_D � gE`_D [ fUxXV�H � VX` ? WnD��>�ÞstfhHdW ] a ? J ] vGTEHKW ] T [ VyaqVXxyaqDG`�J ? J_a^VXFuJ > V ? DGT [ a^BEV
acHd`^vGVyaÂM � D���V � VX` �C] iD��V [ D§a^BEV ? ·m�²¶�`^VÂHdxoa ] DGT � > fUa ] T e ] T � VX`^J_Vô� ] TEVXFIHda ] xXJ ��f �*BEVX`_V
aqBUVöBEVÂH � ? ] DGT ] J�HdxXxXVoWnVo`qHda^V [ aqDôikDG`^F H¼ghHd`_a ] xXWYV > VÂHdF � �*B ] xcB aqBUVXT ] FIg ] TEvGVoJ�DGT@a^D H
gE`_DKaqDGT<�ÞW ] �KV } VKMÍvEMrgEWnHKJ_a ] x�DK`�v@HKJ_VXDGfEJ�B ? [ `_DGvGVXTh��aqHK`^vKVoa � aqBEV9J^HKFuV7TtfExXWYVÂHK` ] Tta^VX`^HKxoa ] DGTEJ
� ] WYWÁacHd�KV�gUW HKxoVKMC� Dì� V � VX` � TED��NHKT ? gE`_D�Ü_VXxya ] WYVb�­W ] �dV � xoDGFugjDGfUT [ �ÞTtfExoWnVofEJ3DK` > `^VÂHd��fUg `^V"�
HKxya ] DKT¼gE`_D [ fUxoaqJ � � ] WnW > V�VXF ] a_aqV [ ik`^DGF�a^BEV�aqHK`^vGVya�F7fUxcB TEVÂHd`^VX` aqD a^BEV � VXWYD x ] a ? DKi�a^BEV
Ç ×^ØÂÒ�Ä�ÚbÌ�ËÅÄ�Ú^ä$Ð×Ö ä�Ò�Ü_Ð×ÖSÖÓÚ^Ý�äYì çÁä_Î�ä$ÐoÝ¶ËÓÒXÐyÜêÌ�ËÅÇyÚIì¹ÒyÔ�çÁÚ_ÐËÄCä	Í
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DG` ] v ] ThHKW|BEVXH � ? gE`^DìÜ_VXxoa ] WYV } HKT ["� gPVX`_BhHKgEJ � � ] a^B¦� B ½¾¶öVoTEVX`_v ? õdTtfExXWYVXDGT �|] i�a^BEVö`_VÂHKxya ] DKT
BhHKJ�HögjDGJ ] a ]Y� V�É0� � HKWnfEV�y ] J�V"¨UDdaqBEVo`^F ] x5Á �yM0³ fExcB-`^VXHKxoa ] DGT gU`^D [ fExoa^J�xÂHKT > V7V"¨UgPVXxyaqV [ a^D
aq` ] vGvKVX`�J ] vGT ] lExÂHKT@aqW ? W Hd`^vGVo`IHdT [ > Voa^a^VX`��Þ`^VoJ^DGW � V [ J ] vGThHKWYJ ] T [ VyaqVoxoaqDK` J ? JbaqVXFuJöWYD xXHdaqV [
> V ? DKT [ a^BEV�acHK`_vGVoaXM

E VX` ? xoDGFugEW ] xÂHda^V [ F HdvGTEVoa ] xMe_`_VXxXD ] W�FIHKJ^J J^gPVXxyaq`^DKFIVyaqVX`_J f DG`�eêik`qHKvGFuVXT@a FIHKJ^J3HKThH��
W ? ñ VX`^J f � VX`^V�xXDGTEJbaq`_fExoa^V [ > VXv ] TET ] TUvIVoJ^gPVXx ] HKWnW ? ] TeaqBEVyá�ã�ë � QÓJtyå³ ? FuDGTEJ'á�ã�ë�ã�Á¥y L§VXJ_a_i¢HKWnW
á�ã�ë�ã�Á�aqD HKThHKW ? ñ V�J_fExcB `^VXHKxoa ] DGTôgE`^D [ fExyaqJoM Z T H [E[ V [ > DGTtfEJ
Ddi�aqBEV�B ] vKBEVX`*FuDGFIVoT@aqfEF
DKi*aqBUVöVXF ] a_aqV [ `_VÂHKxya ] DGT gE`^D [ fExyaqJ7gU`^D [ fExXV [ � ] aqB �jÓ��êHKxoxXVXWYVX`^HdaqDG`_J � > VXJ ]n[ VoJ ] FugE`^D � V [
[ VyaqVXxyaqDG`u`^VoJ^gPDGTEJ_VXJ �*] J�a^BhHda � HKJ�aqBEV�`^VXHKxoa ] DGT»gE`_D [ fUxoaqJoQ FuDGFuVXT@acH ] TExX`_VÂHKJ_V � a^BEV ? HK`_V
] TUxX`^VXHKJ ] TEvGW ? eb� ] TEVXFIHda ] xÂHdWnW ? ikD xofEJ^V [gf ] TÄHKTUvGWnV¯�*BEVXTÄaqBUV ? VoFIVo`^vGV¼ik`_DGF aqBEV¼aqHK`^vKVoaÂM
� HdaqBEVo`
aqBEHKT > V ] TEvöJ_gE`^VXH [ D � VX`rHöWnHK`^vGV7HKTEvGfEWnHK`
`^HKTEvGV ] T aqBUV9W H > DG`qHÕaqDG` ? ik`qHKFuV � a^BEV ?
> VXxXDKFIV�ikD xofEJ^V [ ] T@aqDôHô`_VXWnHda ]m� VXW ? ThHK`_`^D�� �²� VX` ? ikDG`���HK` [ �ÞgPVÂHd�KV [ xXDGTEVdMôACBtfEJ � HôWnHK`^vGV
gPVX`^xoVXT@acHdvGV7DKi|a^BEV�`_VÂHKxya ] DKT gE`^D [ fExyaqJ�xXHKT VoTta^VX`
a^BEV�VoT@aq`qHdTExXV�HKgPVX`baqfE`_VXJ�Ddi~H FIHKvGTEVya ] x
ik`qHdvGFIVoT@a HKThHKW ? ñ VX`CDG`*J_gjVoxoaq`_DGFuVoaqVo`XM
6"½ó+�½ó+ Ã¼�k©jº`Ö^� �$�t¬®©�¦«º$��£@°"¦«�k¨j� ¬Õ�t£h¸Kµ¶�¢¨P� ¯û��¸Õºp£E�²�¢¡Â¯ ¡

ÓÞTû�jÓ3`_VÂHKxya ] DGTEJ � HKWYW{DKi·aqBUV9JqHKFuV�`^VÂHdxoa ] DGTEJ��*B ] xcB-D xoxXfE`wHdarWYDì� VX` > DGF > HK` [E] TEv�VXT<�
VX`_v ] VoJ�ikDG`�W ] vGB@a^VX`�gU`^D�Ü_Voxoa ] WnVoJ � � ] WnW ? » � ¿Ã¿pD�xXxXfU`CHda ù ¶b½ �ÅùC@ ¶b½ ·�¿$T�fUxXWnVXHK` ] FIghHdxoa�gEHK`qHKFuVoa^VX`_J
} gPVX` ] gEBUVX`qHdW ] TEx ]n[ VoTExXVoJc�×M � D���V � VX` � H9TEVb� [ V � VoWnDGgEFuVXT@a°� ] a^B��DÓcQÍJ ] J�aqBhHÕa*xXVXT@a^`qHKW�xoDGWnW ] �
J ] DGTEJ > VoaM� VXVXT¼T�fUxXWnV ] «ÄVÂHKxcB�BhH ��] TEvuH�J ]òñ VÂH > WnVw��DGfEWYDGF >e> HK`_` ] VX`�«ÄxÂHKTeTED���D xoxXfE` } ] MÓVdM �
xXDKWnW ] J ] DGTEJ ] T � DGW ��] TEv ? ��·�¿Ã¿²TtfExoWnVÂHd` ] FIghHdxoa*ghHK`^HKFuVoaqVo`^Jq�yM·ACBEVXJ_V ] T@a^VX`qHdxoa ] DGTEJ*FIH ? ikDG`^F
xXDKFIgPDGfET [ TtfExoWnV ] F�fExcB¼HdJ*Hda*WnD�� VX` ] TEx ]n[ VoT@a*VXTEVo`^v ] VXJ � > fUa*DKaqBUVX`*gEBEVoTEDGFuVXThH > Vov ] Töa^D
D�xXxXfU`3HdJ°� VXWYWÑM

Z J�H�`_fEWnV"�ÞDKiî�ÑaqBtfEF > � H > D � V �d� �ôV E õdf ] a > VXxoDGFIVoJ ] FugjDGJ_J ] > WnV�ikDK`�aM��DôBEVÂH � ? ] DGTUJ
aqDôxXDGFugEWYVoaqVoW ? ikfEJ_V � HKJwaqBEVIVb¨ x ] acHda ] DGT§VXTEVo`^v ? DKi�a^BEV xoDGFugjDGfUT [ J ? JbaqVXFh� ] WYW~xÂHKfEJ_V ] a



â[í

aqD fUT [ VX`_vGD ghHK`ba ] xXWnVôVXF ] J_J ] DKTÄHKT [ õÕDG`IlhJ_J ] DGT y � `^DGJ_J á�ã[ã�â�ÁÑMfÓÞTùJ_fExcB H `^VÂHdxoa ] DGT«a^BEV
VXTUVX`^v ? [ VXgPDGJ ] aqV [ ] Tta^D a^BEVexXDGFugPDGfET [ J ? J_a^VXF FIH ? BhH � Vôa ] FuV } ] T J_DGFuV�FIHKTETUVX`c��a^D
eba^BEVX`_F HKW ]òñ V f J_fExcB aqBhHda9HKT VËÎjVXxya ]Y� V ebaqVoFIgPVX`^HdaqfE`_V f xXHKT > VeHdJ^J ] vGTEV [ aqD aqBUV�J ? J_a^VXF�M
ACBEV7J ? J_aqVoF(FIH ? HKWYJ^D lEJ^J ] DGT HKT [ gE`^D [ fExoV7Vb¨ DKa ] x ] J^DKa^DGgjVoJD�*B ] xcB-HK`^V � Vo` ? gU`^DKa^DGTS�CDK`
TEVofUaq`_DGTS�Þ` ] xcB"MQÓ­iÁaqBUV*lEJ^J ] DGTugE`^D [ fExyaqJ~aqBEVoFIJ_VXW � VXJ HK`^V*B ] vGBEW ? V"¨Ux ] a^V [ } DG` 3 BEDKaÂQS� � TEVofUaq`_DGT
VXF ] J_J ] DGT�� ] WnW > V�J_a^`^DGTUvGW ? i¢H � DG`^V [ D � Vo`�xcBhHd`^vGV [ �ÞghHd`_a ] xXWYV9VXF ] J^J ] DGTÁMuACBUVKe > D ] W ] TUv D�Î f
DKi TEVofUaq`_DGTEJ�DGgPVX`qHÕaqVXJuHKJ�H FuVXxcBhHdT ] J_F aqD [U] J^J ] ghHÕaqVöaqBUV [ HKfEvGB@a^VX`�TtfExXWYV ] QÍJ9Vb¨ x ] acHÕa ] DKT
VXTUVX`^v ] VXJeHdT [ > Vov ] TUJ aqD [ DKF ] ThHdaqV�D � Vo`�xcBEHK`^vGV [ ghHK`_a ] xoWnV¼VoF ] J^J ] DGT � HdJ aqBEV ��DKfEWnDGF >
> HK`_` ] VX`�J^fEgUgE`^VoJ^J^VoJ�aqBEV�W Hda_aqVo`XM Z J H§`_VXJ^fUWYa � aqBEVôxXDGFugjDKfET [ TtfExoWnVXHK`IJ ? J_aqVoFIJ ] T aqB ] J
VXTUVX`^v ? `^Vov ] FuV�aqVoT [ aqDegE`^D [ fExoV9gE`^DdaqDGTS�­` ] xcB TtfExoWnV ]Ñ� ¹ B »0Vb¨ DKa ] x9TEVXf aq`^DKTS�Þ` ] xcB-TtfExXWYV ] M
ÓÞT�H [U[E] a ] DGT � fUTEWnVoJ^J�J_gjVox ] HdW � TEVXf aq`^DKTS�Þ` ] xcB gU`^D�Ü_Voxoa ] WnVoJ�HKT [ õdDG`~acHK`_vGVoa^J�HK`_V3xcBEDKJ^VXTöikDK`·a^BEV
`^VXHKxoa ] DGT � aqBEVËÊ#�­a^D�� ÷ `^Hda ] DöDKi·ghHK`ba ] x ] gEHda ] TEv TtfExoWnV ] � ] WnW²J_a^`^DGTEvKW ? i¢H � DG`�aqBUV9gE`^D [ fExya ] DKT
DKi²BEVÂH � ? J ? JbaqVXFuJ°�*B ] xcBôHK`^VwHKvGH ] T ù ½ B » B ¹ ` ] xcBÁM
6"½ó+�½ó6 � ´p¤¹µ®�ÃÖ^ª­¬®£E©P¯û���jµ¶£ µ®�¢¨P�

Z > D � V �d� ��V E õÕf'� V VoTta^VX`$aqBEV·`^Vov ] FuV�DKi ] TExoDGFugEWnVyaqV�ikfEJ ] DGTrDKi acHK`_vGVoapHKT [ gE`_D�Ü_VXxya ] WYV �
�*B ] WnV � Hda�H > DGfUa�â � ��V E õÕfX��VöHKgEgE`_D@HKxcB � VXWYD x ] a ] VXJrTEVXHK`�a^DôaqBUV �hVX`_F ] VoTEVX`_v ? DKi�a^BEV
TtfExXWYVXDGTUJ&� ] aqB ] T aqBEVeTtfExXWYVXfEJoM Æ ¯ �3VX`_VeDKaqBEVo`�gEBEVXTUDGFIVoThH > Vov ] T`© F7fEWma ] �Ñik`qHKvKFIVoTtaqHda ] DGT
HKT [ gE`_D�Ü_VXxya ] WYV�ik`qHKvKFIVoTtaqHda ] DGT"M

Z > D � V�a^BEV7�hVX`_F ] VoTEVX`_v ? � aqBEV ] TEx ]n[ VoT@a��DÓ�F H ? ghHKJ_J3aqBU`^DGfEvKBôaqBUV�acHd`^vGVya�TtfExXWYVXfEJ ¦
DG`²J^DGFuV�gPDG`_a ] DGT�DKi ] a ¦ J^D�`qHdg ]n[ W ? � aqBhHda²aqBEVCVbÎÁVoxoa|DdihaqBEV ] Tta^VX`^HKxoa ] DGT [ D VoJ|TEDKa{BhH � V�a ] FIV
aqDexoDGFIgUWnVoa^VXW ? gE`_DGghHKvGHdaqV9HdxX`^DKJ^JrV ] aqBEVo`�T�fUxXWnVofEJXMðÓ­i·aqBUV7aM��Dô�DÓ TtfExXWYV ] D � Vo`^W Hdg ] TExXDKF&�
gEWYVoaqVoW ? � HwJ^Voxoa ] DGT Ddi > DdaqBIa^BEV*acHK`_vGVoa�HKT [ gE`^D�Ü_Voxoa ] WnV*FIH ? fET [ Vo`^vGD¤e_H > `qHdJ ] DKTS�êH > W Hda ] DGT"M f
ACBEV7D � VX`^WnHKg `^Vov ] DKT¼FIH ?�> V7H `_VXv ] DGT DKi~TtfExoWnVXHK`
FIHda^a^VX` J^D�BEDda�HKJ aqD ikDG`_F�H J^D��­xÂHKWYWnV [
Ç'C Â"é®Ú·ÜbÒyÔÕÜbÚbÉ¶Ì$Ò�ÆhÐ�ÕÕÚbÛ$Ä�ËtÚbÔ®Ú_Û�ßoà3ÐyÔÕÝ
ÖÓÚ	ÇyÚbÖ Ð×ÛÑÚ{Ú�Ã¶É®ÖSÐyËÓÔÕÚ_Ý�ËSÔ�Ý®ÚêÌÑÐyËÓÖ ËÓÔ�ÌÑé®Ú·Ü­éÕÐyÉ¶Ì�Ú_ÛCç(Â"é®Ú~á�Ë�Ä�ËÓÌÑäpÒËÆÏ$ÙdÜêÖSÚbÒyÔrØXÌ­Ð×â®ËSÖSËÍÌkà5Í ë
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e_TtfExoWnVÂHd`3lh`_V > HKWYWÑM fIZ3[E[E] a ] DKThHKWnW ? �E] i�aqBUV ] FughHKxya ghHK`qHdFIVyaqVX` ] J stf ] a^V�J^FIHKWYW$H F Hì¨ ] F HdWnW ?
��] DGWYVXT@a xXDGWYW ] J ] DKT�D xoxXfE`_Jj� ] aqBôa^BEVwgE`^D�Ü_Voxoa ] WnVrJbaq` ] � ] TEv�aqBEVracHd`^vGVya3BUVÂH [ DKT } BEVÂH [ DGT¼xoDGWÝ�
W ] J ] DGT��yMQÀQ¨UgPVX` ] FuVXT@acHdW�HKgEghHd`qHda^fEJ>�*B ] xcB�xÂHdT [ VoaqVoxoa*aqBUVwxcBEHK`^vGV [ gEHK`_a ] xXWYV
F7fUWYa ] gEW ] x ] a ] VoJ
DKi{`^VÂHdxoa ] DGT�gE`^D [ fExyaqJ VXF ] a^a^V [�] T@aqD�aqBUVwikfEWYW`æ  J^DGW ]n[ HKTEvGWYV ] TeaqBEVwW H > BEH � V > VXVoT [ V � VXWû�
DGgPV [ } VdMÓvEM � aqBEV�e æ  R�Voa^VXxyaqDG` f Hda|a^BEVD±�³E� ó|� HKT [ J^V � VX`^HKWPDKaqBEVo`^J~VXWYJ^Vb�*BEVX`_V¶�yM�³�a^f [E] VXJ~DKi
J^fUxcBûF7fEWma ] �­ik`qHdvGFIVoT@acHda ] DGT�gEBEVoTEDGFuVXThHeF H ? `_V � VÂHKW|aqBUVIHdgEgE`^DKgE` ] HdaqV9Vos�fEHda ] DGT-DKi�JbacHda^V
ikDG`3T�fUxXWnVXHK`
FIHda_aqVX` fET [ VX`�V"¨ a^`^VoFIV7xoDGT [E] a ] DGTEJXMjÓ­i|aqBUV7VXTEVo`^v ? } DK`3aqVoFIgPVX`^HdaqfU`^V¶�*DKi�a^BEV
`^VoJ^fEWmacHKT@a·J ? JbaqVXF ] T9aqBEVoJ^V xXDGWYW ] J ] DGTUJ ] J~H > D � VCa^BEV H � VX`^HKvGV > ] T [U] TEv�VoTEVX`_v ? ikDG`|JbacH > WYV*T�f<�
xXWYV ] } H > DGfUaxíUM � ��íUMäè��ôV E õdfh�{H3a ? gjV�DKi } gPVX`_BhHKgEJ [ ? ThHdF ] xÂHKW ��gUBhHKJ^V�a^`qHKTUJ ] a ] DGT ] JpaqBEDGfUvGB@a
aqD�D�xXxXfU` �p] T � DGW ��] TEv�H�aq`qHdTEJ ] a ] DKT-ik`_DGF H 3 W ] stf ]Y[ [ `^DGg"Q �ÞW ] �dV9T�fUxXWnVofEJ � aqDôH�vGHKJ^VoDGfEJ��­W ] �KV �
xXDKFIgEWYVoa^VXW ? [E] JqHKJ_J^D�x ] HdaqV [ J_acHÕaqVKM(ÀQ¨ gPVX` ] FIVoT@aqVX`_JCJ^VoVX� a^D9Vb¨�aq`^HKxoaCa^BEV�xX` ] a ] xÂHdWjV"¨UgPDGTEVoT@aqJ
DKi�a^B ] J3TtfExXWYVÂHK`3gEBhHKJ_V�aq`^HKTEJ ] a ] DGT ��] TôxXDGFugEWnVyaqV�HKThHKWYDGv ? a^D�Hda^DGFIJ ] TôxXDGT [ VXTEJ_V [ �­F HÕa^aqVo`
J ? JbaqVXFuJ � a^BEDGfEvGBefEJ ] TEv9a^BEVrJ_acHÕa ] Jba ] xÂHKWjFIVoxcBhHKT ] xXJCDKi²`^VoW Hda ]Y� VoW ? J^FIHKWnWÁHKJCDGgEgPDGJ_V [ aqD ] TS�
lhT ] aqV7J ? J_aqVoFIJoM�ACBEV ] Tta^VX`_FIV [E] Hda^V�J_BhHKgPVXJ�DKi·TtfExXWYV ] ikDK`^FuV [ �*BEVoT§H � VX` ? VXTEVo`^vGVya ] x��DÓ
ghHKJ_J^VoJwa^BE`^DGfUvGB HKTEDKa^BEVX` � �tTED�xc� ] TEveDGf awHeWnHK`^vKV � xoVXT@aq`^HKW|gjDK`_a ] DGT � BEH � V > VXVoT§J_BED��*T a^D
] TUxXWnf [ V
stf ] aqV�V"¨UDda ] x
T�fUxXWnVXHK`�J_BhHKgPVXJ �U] TExoWnf [E] TEv 3 ` ] TEvGJoQEHKT [ 3 > f >U> WnVoJ � QEVoa^xKM/ÓÞT�H [E[E] a ] DGT �
[ VogjVoT [E] TUvôDGT-aqBUV�a^VXFugjVo`qHda^fE`^V9Ddi�aqBUVuJ_DGfE`_xXVð�*B ] xcB§fET [ Vo`^vGD�VXJrF7fUWYa ] �­ik`^HKvGFuVXT@acHda ] DGT �
J^DKFIV [ VovG`^VoVôDdi
`_Vb�­ikDK`^FIHda ] DGT ] T@a^D � xXD�DGWnV [ TtfExoWnV ] F H ? aqHK�KV�gEWnHKxXV � `_VXJ^fUWYa ] TEv ] T WnHK`^vGV
TtfExXWYVÂHK`7ik`^HKvGFuVXT@aqJoM Z TEDKaqBUVX`�HK`_VÂH DKi ] T@aqVo`^VoJ_a ] T J_fExcB»J_aqf [E] VoJ �·] J7J_VÂHK`_xcB»ikDG`9J ] vGTUJ7DKi
fETtfEJ_fhHKW 3 xoDGWnWYVXxoa ]Y��] a ? Q ] T»a^BEV�`^VÂHdxoa ] DGT»gE`^D [ fExyaqJ ] T [E] xÂHda ] TEv-TEVb� � xXDKWnWnVoxoa ]Y� VeFuD [ VXJ�DKi
Vb¨ x ] acHÕa ] DKT�Ddi{TtfExoWnVÂHd`CF Hda_aqVo`XM
6"½ó+�½�� ��¬®¨SÑX��¸Kµ®��¤k��ª­¬®£E©P¯û���jµ¶£Uµ®�k¨P�

�hDG`ÁaqBUV|gE`^D [ fExya ] DKT�DKi � VX` ? TEVXf aq`^DKTS�Þ` ] xcBrTtfExXWYV ]Ñ� 3 lh`_V > HKWYWnJoQÂHKT [���] DKWnVXT@a�F�fEWYa ] �­ik`^HKvGFuVXT@acHÕa ] DKT
`^VXHKxoa ] DGTUJ°� DGfEW [ J_VXVXF a^D > VwD > � ] DGfEJ_W ? ¹ B »�a^BEVH��H ? DGTEVrJ^BEDKfEW [ gE`^D�xXVoV [ M��3D���V � Vo` � HÕa



æ �
aqBUVXJ^V3VXTEVo`^v ] VXJ � a^BEVX`_V
Hd`^V ] T [ VoV [ DKaqBUVX` ] T@aqVo`qHKxya ] DKTEJ } `_VÂHKxya ] DKTIFuVXxcBhHdT ] J_FIJq�x�*B ] xcB BEH � V
> VXVXT � Vo` ? J^fExoxXVoJ^J_ikfUW ] T-gE`_D [ fEx ] TEvôV"¨ DKa ] xuTtfExoWnV ]Ñ� HKT [§] T-ghHK`ba ] xofEW Hd`�TEVXfUa^`^DGT<�Þ` ] xcB ] J^D��
aqDKgjVoJXM

ACBEVwgE` ] TEx ] ghHKW ] T@aqVX`^HKxoa ] DGTUJCDKi ] T@aqVX`_VXJba
Hd`^VK�
áGM z|`^DìÜ_VXxoa ] WYV�ik`qHdvGFIVoT@acHda ] DGT"MtyÓ��fEVXWYWnVX`aÚY³ BEVX`_` ] WnW4á�ã[ã[â�ÁpACB ] J�FuVXxcBhHKT ] J^F�BhHKJ > VoVXT

fEJ_V [ ] Tta^VXTEJ ]Y� VXW ? a^DögE`^D [ fExoV²á �K� QÓJ3DKi~TEVb� ] J^DKa^DGgPVXJ3HKT [ �j±
�
QÍJ � VXJ^gPVXx ] HKWYW ? J ] TExoV
a^BEVµá�ã[í � QÓJ·J_aqHK`_a ] TEv'� ] aqBIaqBEV lh`^JbaCJ^fExcBeV"¨UgPVX` ] FuVXT@aqJ�HdaC� VX`^�dVXWYV ? QÓJ ��V � HKW HKxdM�ACB ] J
FuVXxcBhHdT ] J_F J_aqHK`_a^J*Hda H > DGfUajâ � �ôV E õdf > fUa �h] JCVXJ_gjVox ] HKWnW ? gE`_D [ fExoa ]Y� VwHda*VoTEVX`_v ] VoJ
DKi / ë � �ôV E õdf"M Z WnJ^D�DKi{`^VoxXVXT@a � `_VXTEVb��V [¼] Tta^VX`_VXJ_a ] Jª©

� MD³ VostfEVXT@a ] HKW{TtfExoWnVXHK`3lhJ_J ] DGT DKi|a^BEV�gE`_D�Ü_VXxya ] WnV > VXHKF�HKT [ õdDK`
xXVo`_aqH ] T [ VXVXg ] TEVXWnHKJ_a ] x
] Tta^VX`^HKxoa ] DGTEJ�HdarH > DGfUa �K� DK`0â � �ôV E õdf-WnVXH [E] TUvöaqDölhJ_J ] DKT ] TEv�J ? J_aqVoFIJ�yç³ DGfEW ] DKa ] J
á�ã�ã�ë&Á$HKT [ ©

âUM E
] `_a^fhHKW�gEBEDdaqDGTS� ] T [ fExXV [ ��DGfEWnDKF > lhJ_J ] DGTöDKip��Hda�`_VXW HÕa ]Y��] J_a ] x*VXTEVo`^v ] VXJ,�*B ] xcB ] J�H
WYDì�>�­Vb¨ x ] acHda ] DGT<�ÞVXTUVX`^v ? gE`_D xoVXJ_Jty ��VX`_ThHKJ;á�ã[ã�í�Á.y ��VX`_ThHKJHá�ã[ã�æ|ÁQyÍ� VX`^TEHKJ'á�ã[ã�ë&Á�M

6"½ó+�½ó; Ï ��¡Â¡X�¢¨P�«ª­¬®¨P¯ �p��´�µ¶¬®¨P�+Ö^¬Õ��¸Õº4�p°P��¬¶¦«¯û£h¡Â¡X�k°P�¼³|�t£h¯û¡
Z J_a^` ] � ] TEv [E] ÎÁVo`^VXTUxXV�D�xXxXfU`^J�ikDG`�lEJ^J ] DGT ] TEv9TtfExXWYV ] �*B ] xcBeBhH � VrH [E[U] a ] DGThHKWPVb¨ x ] acHÕa ] DKT

VXTUVX`^v ? H > D � V
a^BhHda*HKxostf ] `_V [ �*BEVoT > DGF > HK` [ V [ � ] a^BöaqBEVo`^FIHKWPTEVXfUa^`^DGTUJ*HKT [ WnD��>�­VXTEVo`^v ?
gE`_DKaqDGTUJXM Æ¡­ LùBEVoT§J_gjDGT@aqHKTEVXDKfEJ�DK`�WnD��>�ÞVoTEVX`_v ? ] T [ fExoV [ �ÑlhJ^J ] DGTS�­gE`^D [ fExya ? ] VXW [ JrHK`_V [U] J��
gEWnH ? V [ HKv@H ] TEJ_auHÕaqDGF ] xöTtfEF > Vo` � H xcBhHd`qHKxyaqVX` ] Jba ] x e [ DGf > WYV�B�fUFIg f DKi¹a^VXT»HKgEgPVÂHK`_JXM
ÓÞT
aqBUVIxXHKJ^VIDKi ø�c�¾ � � ] a^BûHKT§Vb¨ x ] acHda ] DGT-VoTEVX`_v ? DKiCH > DGfUa�êô�ôV E�� Hdi¹a^VX`�aqBUVX`^FIHKW|TEVofUaq`_DGT
xÂHdgUaqfE`_V � aqBEV�gjVXHK�[�­a^D�� � HKWYWnV ? }ZÌ ù-©��*`^Hda ] DuDdi�aqBEVrlhJ_J ] DKT gE`^D [ fExyaqJ ] J3H > DGfUaDæ �G� � J_VXV�ikDK`
Vb¨UHKFugEWYVòy ��VX`_ThHKJuá�ã[ã[í � g"M�ê[ê�è&Á�MeACB ] J ] JwxcBhHK`qHdxoaqVo` ] J_a ] xIDdiH· ? ���Ë�²¶b»t½ � ��lhJ^J ] DGT � �*BEVX`_V
DGTEV [ HKfEvGB@a^VX` ] J�J_a^`^DGTEvKW ? xXDGTUJ_aq`^H ] TUV [ >@? J_BEVXWYWÁxoWnDGJ ] TEvGJ�HKT [ DKa^BEVX` i¢HKxoa^DG`^J�a^D7`^VoF H ] TöHÕa
Ç'>	Õ®ÒoÛ$Ð×Ô�Ú!Ã¶éÕÐyÙÕäkÌÑË�ÇoÚpÌÑÛ�Ú^ÐcÌ$Ä�Ú_ÔXÌpä¢Ú_ÚÉæ Ñ�Ð×ÔdÝ¶ÚbÛÑâdÒXä�Ü­é�+-?pÙ®Ë¨*bÚbÔÕßoÐ
ï_ð�ÈcìAè Í
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DG`rH > D � VuHöxXVo`_aqH ] T-FIHKJ^JoM9�3D�� V � Vo` � ikDG`�vG`_VÂHda^VX`rVb¨ x ] acHda ] DGT VoTEVX`_v ] VoJ�DKi·aqBEV9ghHd`^VXT@a � DK`
3 FIDKa^BEVX`oQGTtfExXWYVXfEJ � a^BEV�lhJ_J ] DKTIgE`_D [ fExoa^J·xXHKTuWnD�DGJ^V�a^BEV ] `|xcBhHK`^HKxoa^VX` ] J_a ] x [ DGf > WnVCBtfEFug HdT [
> VXxXDKFIV9stf ] aqV9J ? FuFIVyaq` ] xÂHdWnW ? [U] J_a^` ] > fUaqV [ M7�*VXxoVXT@awVb¨ gPVX` ] FIVoT@aqJwHda � ³SÓ ] T-R�HK`_FIJbacH [ a
�*B ] xcB gE`^D [ fExoV [ F HdT ? TEVb� TUVXfUa^`^DGTS�­` ] xcB TtfExXWYV ] D > J^Vo` � V ["� ikDG`�V"¨EHdFIgEWYV � `_VXgPDG`_a Ì ù|©
`qHÕa ] DKJ�DKi � Mäè�DG`HêUM � y ] > ]Y[ M�ÁôHKT [ �ðºC� @ � B ½¾¶ ?�ù ½�¶¸·o� B ºS» �Q� ¹�
 ? DKi�a^BEV [U] J_a^` ] > fUa ] DGTEJ ] T
FIHKJ^J } HKT [ ÷ �yM�ÓÞT aqBUVXJ^V�Vb¨ gPVX` ] FuVXT@aqJyè�ê TEVb� TEVofUaq`_DGTS�Þ` ] xcB ] J_DKaqDKgjVoJµ��Vo`^V�gE`^D [ fExoV [
>@? `^VoW Hda ]Y��] Jba ] x7�0DGT§z > y ��VX`_ThHKJ�á�ã[ã�è�Á � HKT§HKTEDKa^BEVX`HêOáuTEVb� TEVXf aq`^DKTS�Þ` ] xcBûTtfExoWnV ] � VX`_V
gE`_D [ fUxXV [ ] T¯á�ã[ã�è � > VoaM� VXVXT���H�HKT [ ± [ «ÄfEg aqD�HKT [I] TExoWnf [E] TEv�aqBEV3`��­gE`^D�xXVoJ^J�gEHdaqBuik`^DGF
± ] a^Du��` � HKT [�] T�aqBEVr`^Vov ] DKT�Ddi{ApV"« � ] a^B=Ê+ù ÷ `qHÕa ] DKJ�Vb¨�aqVoT [E] TEvua^D � Mäí`y ��VX`_ThHKJ;á�ã[ã�ë�ÁÑM

ACBEVXJ_Vû`_VXJ^fUWYaqJÊ� VX`^V gE`_D [ fUxXV [ >@? ½�¶b¿Ý·�» �k�
��? » � � > VÂHKFuJeDKi�ø�c�­×� HKxoxXVoWnVX`^HdaqV [ a^DPë[è �
�ôV E õdf DGT z > HKT [ ��V�acHK`_vGVoa^JXM Z a3aqBEVoJ^V > VÂHdF � VXWnD�x ] a ] VXJ � a^BEV ��] `baqfhHKW$gEBUDKaqDGTUJ�DKi�a^BEV
W Hd`^vGV���DGfUWnDGF > lhVoW [ DKi
a^BEVôz > } aqHK`^vGVya×��TtfExoWnVXfUJ }�÷ Pií � �9xXHKfEJ_V¼H-J^BhHd`^gÄ��DKfEWnDGF >
Vb¨ x ] acHÕa ] DKT�DKi$aqBEVr�=gE`_D�Ü_VXxya ] WnV � �*B ] xcB�a^BEVXTefET [ VX`^vKD VoJ*lEJ^J ] DGT"M~�hDG`�a^BEV�W ] vGB@aC��V�aqHK`^vKVoa �
��DGfEWYDGF > V"¨ x ] aqHda ] DGTEJCHd`^V�DGTEW ? H7J_F HdWnWPxXDGT@aq` ] > f a ] DKT`© ] TöaqB ] J�xÂHdJ^V�aqBUVr�=gE`^D�Ü_Voxoa ] WnVoJCHK`_V
Vb¨ x ] aqV [ gE`_V [ DKF ] ThHdaqVoW ? � ] Hra^BEV J_aq`_DGTEv � TtfExoWnVÂHd`~ikDK`^xXV°�*B ] xcB ] T [ fExXVoJ ] a|aqDrlhJ^J ] DGT � HKJ [E]Y[
aqBUV���DKfEWnDGF > V"¨ x ] aqHda ] DGTöik`^DKF aqBUV�z > acHK`_vGVoaXM

Z TEDdaqBEVo`�J^VyaCDKi$Vb¨ gPVX` ] FuVXT@aqJ � � VX`^V�xoDGT [ fUxoaqV [ HdaCH�J ] vGT ] lhxXHKT@aqW ? WYD���Vo` > VÂHKF0VXTEVo`^v ?
DKi �d� �ôV E õdf >t? yç³ DGfEW ] DKa ] Juá�ã[ã�ë&Á HdauaqBUV	±a³E� ó|� J_BEDG`_a^W ? Hdi¹a^VX`�aqBEDKJ^VôHdaöR�Hd`^FuJ_acH [ aÂM
ACBEVoJ^V�Vb¨ gPVX` ] FuVXT@aqJ7`_VXgE`_D [ fExXV [ HôW HK`_vGVITtfEF > Vo`7DKiCaqBUV TEVb� TS�­` ] xcB ] J_DKaqDGgPVXJwlh`^Jba7D > �
J^Vo` � V [ >@? a^BEVuR�HK`^FuJ_aqH [ arvG`_DGfEg Hdaw`^VoW Hda ]Y��] Jba ] x�VXTEVo`^v ] VXJoMuACBUVIFIHKJ^J [U] J_a^` ] > fUa ] DGT ��HKJ
J^BUDì�*T�aqD > V*HKJ ? FuFIVyaq` ] x � `^fEW ] TEv�DKfUa~WnD��>�ÞVoTEVX`_v ? lEJ^J ] DGT"M�ACB ] J|`^VXHKxoa ] DGT�FuVXxcBhHdT ] J_Fg��HKJ
J^BUDì�*TIaqD > V*xXDKTEJ ] J_aqVoT@a,� ] a^BIstfhHdJ ] �­VXWnHKJ_a ] xCDG` [ VoVXgS� ] TEVoW HKJba ] xCJ_xÂHda_aqVo` ] TUv�DKijaqBEV fE`^HKT ] fUF �
ikDGWYWnD���V [ >t? ? ¶kÍªº#¶b¹.» � ·�¿plEJ^J ] DGT"M
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L ] a^B�aqBUV gE`_DGW ] ikVX`^Hda ] DGT�DKi��jÓ"TtfExXWYVÂHK`p`^VoJ^VÂHd`^xcB �@] a$��HKJ²TEDKa²WnDGTEv > VoikDG`_V > VÂHKFýVoTEVX`_v ] VoJ
HKT [ ] T@a^VXTEJ ] a ] VXJ > VXxÂHdFIVuJ^f � x ] VXT@a � HKT [ FIHKvGTEVya ] x"�ÞJ_VXWnVoxoa ] DGT J ? JbaqVoFIJ�J^VXTUJ ] a ]Y� VIVoTEDGfEvGB �
aqBEHda$TEDKa$DGTUW ? xoDGfEW [�� VX` ? J^BEDK`_a �­W ]m� V [ TtfExoWnVXHK`$J ? J_a^VXFuJ > V��<¶b»�¶A�b»M¶k� � > fUa �Õ] T�i¢HKxoa � J_f � x ] VXT@a
ïhfS¨ VoJ|DKihaqBEVoJ^VCxoDGfEW [ > V gE`^D [ fExoV [ HKT [ J_VXghHd`qHda^V [9] T<�Zï ] vGB@a²a^D
ikDG`^FNfEJ_VoikfEW > VXHKFuJXM{ACBtfEJ �
`^VoW Hda ]Y� VXW ? gUfE`^V ? ¶A� B ¹���·�½6���j±
� > VÂHdFIJ > VoxÂHKFuV�H � H ] WnH > WYV�aqD7V"¨UgPVX` ] FuVXT@aqVo`^JoM·ACBUVXJ^V�V"¨K�
DKa ] xw�D±3� ] J^DKa^DGgjVoJ���Vo`^V�a^BEVXT �j] T�a^fE`^T � J^f > Ü_VXxyaqV [ a^DITtfExoWnVXHK`3`_VÂHKxya ] DGTEJ J^fExcB HdJ3VoW HKJba ] x
HKT [�] TEVXWnHKJ_a ] x J^xXHda^a^VX` ] TEv � aq`qHdTEJ_ikVo`C`^VÂHdxoa ] DGTEJ � xXDKFIgPDGfET [ T�fUxXWnVofEJC`^VXHKxoa ] DGTUJ � HKT [ lhJ^J ] DGT"M
ACB ] J�`^VXJ_VÂHK`_xcB§gU`^DGvG`^HKF F ] `_`^DG`_J3a^BEV9`^VoJ^VÂHd`^xcBûfUT [ VX`bacHK�dVXTÈ� ] a^B-a^BEV9FuDGJ_a^W ? J_acH > WnV ] J^D��
aqDKgjVoJ H � H ] WnH > WYVu�*BEVXTÄHdxXxXVoWnVo`qHda^DG`^J&��Vo`^V�lh`^Jba [ V � VXWYDGgPV [ MÄACB ] J H [U� VoTtaöDKi�J_VXxXDKT [ HK` ?
�j±
� `^VXHKxoa ] DGT�J_a^f [E] VXJ~BhHKJ|vG`_VÂHda^W ? Vb¨ ghHKT [ V [ a^BEV*F HdgEg ] TUv�DKiPaqBEVCaqBUVXDG`_Voa ] xÂHKWYW ? gjDKJ^J ] > WnV
TtfExXWYVÂHK`�J ? JbaqVoFIJID � VX`�aqBEVeghHdJ_a / �K� ? VXHK`^JoMIÓÞT aqBEV�xÂHdJ^VeDKi�J_DGFuV�V"¨ DKa ] x�TtfExoWnV ] aqB ] J
`^VoJ^VXHK`^xcB BhHKJ�WnV [ aqD¼`^VXJ_fEWYa^J'�*B ] xcB xXDGTSï ] xya�� ] a^BûJ_DGFIVIDKi�a^BEVöBEVo`^Voa^DKikDG`_V FuDGJ_awikfET [ Hì�
FuVXT@acHKWj`^fEWYVXJCDKi�a^BtfEF > ] T�TtfExoWnVÂHd`�gEB ? J ] xoJXM·ACBEVXJ_V ] TExoWnf [ V3aqBEV�D > J^VX` � Hda ] DGTöDKipTtfExXWYV ] HÕa
aqBUV9W ] F ] a^J3Ddi�TtfExoWnVÂHd`�J_acH > ] W ] a ? BhH ��] TEv [E] ÎÁfEJ_V9TEVXf aq`^DKT 3 J^� ] TUJXQwy A{HdT ] BhHÕacH á�ã[ã � Á~HKT [-] T
J^DKFIVwxÂHKJ_VXJ [E] ÎjfEJ^V �P� VX` ? J_ghHda ] HKWnW ? V"¨�aqVXT [ V [ TEVofUaq`_DGT 3 BhHKWYDGJXQOy �
HKTEJ_VXT�á�ã[ã�è&Á¥y R�V  DGfUTEv
á�ã[ã�í�Á � HKT [ V � VXT gE`_DKaqDKT 3 BhHKWYDGJXMmQ�y L HK`_TEVX` � á�ã[ã[í�Á

ACB ] J ] J ] T-xXDGT@aq`^H [E] xoa ] DGT aqDeaqBEV�stf ] aqVuxXDGTEJ ] JbaqVXT@a�D > J_VX` � Hda ] DGT-DKi aqBEV�J^HdaqfE`^Hda ] DGT-DKi
TtfExXWYVÂHK`�F Hda_aqVo` } ] aqJ xXDGTUJ_acHdTta [ VXTEJ ] a ? ��HKT [ Ddi�aqBEV�gU`^DGgPDG`_a ] DGTEHKW ] a ?7> VoaM� VXVXTeaqBUV�`qH [U]n] DKi
TtfExXWYV ] HKT [ a^BEV ] `
HÕaqDGF ] xrTtfEF > VX`_J } ú�QÓJq� ikDG` TtfExXWYV ] TEVÂHK`3J_aqH > ] W ] a ? MCACBEV�DGf aqVX`3TEVXf aq`^DKTEJ
DKi aqBEVuBhHKWYD�TtfExoWnV ] DK` > ] a�J_Dôi¢HK` [U] J_aqHKT@a�a^BhHda � ikDG`rV"¨EHdFIgEWYV � aqBUVITEVofUaq`_DGTûBEHKWnD�TtfExXWYVXfEJ �
ÆÞÆ_��V�BhHdJ9H [E] HdFIVyaqVX`7HKgEgE`_D�¨ ] F Hda^VXW ? Vostf ]Y� HKWYVXT@a7aqD a^BhHda9DdiDø � ­×z > y ØrVoWnWYV ? á�ã[ã�è&Á V � VXT
aqBUDGfEvGB ] a BhHKJ
DKTEW ? è 0 a^BEV7TtfEF > VX`3DKi|TtfExXWYVXDGTUJ ¦ HuxXWnVXHK` � ] DGW HÕa ] DKT�Ddi|aqBEV�
 / 
 � úwÆZÎ�c
`^fUWnVKM
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aqBEVo`�J_a^` ] � ] TEvrVb¨UHKFugEWnVoJ Ddi�TEVXf aq`^DKTS�ÞBhHdWnDwJ ? J_a^VXFuJ ] TUxXWnf [ V D �3V � Æ¡® �«HKT ["� VoJ^gPVXx ] HKWYW ?
ÆÞÆ ó�] M|Æ }×��V~yç³ ] FIDGTyá�ã[ã[í&ÁUHdT [ ÆÞÆ ó�]Ñ� yÍ�3HKTEJ_VXT�á�ã[ã[è&ÁEHd`^V�V"¨UHKFIgUWnVXJ²DKihstfhHKT@a^fEF&�­FIVoxcBhHKT ] xÂHKW
3 ��DG`^`_DGFuVÂHKT"QjJ ? J_a^VXFuJXM9ACBhHÕa ] J � aqBEVoJ^VIHK`^V9H�J_gjVox ] HdW{a ? gjV9DKi·aqBU`^VXV"� > D [ ? J ? JbaqVXF } aM��D��
TEVofUaq`_DGTS�ÞBEHKWnD J ? J_aqVoFö� ] T��*B ] xcB TED xoDGF > ] ThHda ] DGT DKi*a^BEVöaqBE`_VXV�xoDGTEJ_a ] a^fEVXT@aqJ�xXHKT ikDG`^F
H¼JbacH > WYV aM� D�� > D [ ? J ? JbaqVoF } VdMÓvUM � TEV ] a^BEVX`t® ó$] N�T P(Æ � ó$]�� TEDG`�aqBEV [U] �ÞTUVXfUa^`^DGT � TET � HK`_V
J_aqH > WYV¶�yMQÓÞTeH [E[E] a ] DKT � DKaqBUVX`��j±
�
��DG`_�IBEHKJ�VoJ_acH > W ] J^BEV [ aqBEV
s�fUVXTExcB ] TEv9DKi�J_BEVXWYWjxoWnDGJ_fE`^VoJ
} FIHKv ] xITtfEF > Vo`c�wi¢HK`wik`^DGF JbacH > ] W ] a ? M �hfE`baqBEVo`^FuDG`^V ��] T§aqBEVöW ] vGB@a ] J_DKaqDGgPVXJwaqBEVo`^V ] J�a^BEV
stfEVXTUxcB ] TEvwDKi�aqBUV5ÊMP �K� F Hdv ] x�TtfEF > Vo` � HKT [ H`eba^`qHKTEJ ] a ] DGT�ik`_DGF\J^gEBEVo` ] xÂHKWEa^D [ VoikDG`_FIV [
J^BEHKgjVoJ ] T aqBEVôJ^D��­xÂHKWYWnV [ 3 ] J^WnHKT [ Ddi ] T � Vo`^J ] DGT"Q f y Z WnWnHda^a�á�ã[ã�í�ÁÑM Z T ["� Hda a^BEV ô P æ �
J^f > J^BEVoWnW � aqBEVo`^V ] J `^VogjDK`_aqV [ aqD > V¼H � HKT ] J_B ] TUvûDKi ] aqJIxXWnDKJ^fE`_V Hda�D�Dc�hV��*BEVo`^V H ebTEVË�
`^Vov ] DKT�Ddi{J ] vGT ] lhxÂHdTta [ VoikDG`_F Hda ] DGT f7] JC`_VXgPDG`_a^V [ y LgóDGBU`Há�ã[ã[í�Á�M

ÓÞT vGVXTUVX`qHdW � a^BEVöTEVofUaq`_DGTS�Þ` ] xcB J ]n[ VIDKi*aqBEV � HKWYWnV ? DKi*J_aqH > ] W ] a ? � H¼`_VXv ] DGT FuDGJ_a^W ? ik`^VoV
DKipaqBEVrJbaq`^DKTEv �h[E] J^`^fUgUa ]m� V���DGfEWYDGF > ikDG`_xXVXJ gE`_VXJ^VoT@a
DGTeaqBUVwgU`^DKa^DGTS�Þ` ] xcB�J ]n[ V � HKgEgPVÂHK`_J*a^D
> V�ikVX`_a ] WYV�vG`^DKfET [ aqD ] T � VXJ_a ] v@HÕaqV�aqBEVð¹.ºC�b¿ò¶¸·�½�ikDG`_xXVdM·ACBUV�HdgEgjVXHK`qHdTExXVrDKipTEVb�ý`^Vov ] DGTUJ�DKi
[ VyikDG`^F ] a ? HKT [ gEJ_VXf [ D��ÞFIHKv ] x ] a ? �U] J_DGFuVX`^J � BhHKWYDGJ � HKT [ DKaqBUVX`CVb¨ DKa ] x�gEBUVXTEDGFuVXTEH�gU`^VXJ_VXT@a
> DKaqBI` ] xcBIF HÕaqVX` ] HKW�HdT [ HwxcBhHKWnWYVXTEvKV a^D�Vb¨�aqHKT@aCTtfExXWYVÂHK`~aqBEVoDG` ? M Z Jbaqf [ ? DKiÁaqBEV3TEVXfUa^`^DGT<�
` ] xcB TtfExXWYV ] gE`^VoJ^VXT@a^J�HdT DGgEgPDG`_a^fET ] a ? a^DöVb¨�a^VXT [ DGfE`
gE`^VoJ^VXT@ar�tTED��*WnV [ vGV7Ddi|aqBEV7TtfExoWnVofEJ
HKT [�] a^JCxXDGTUJ_a ] aqfEVoT@aqJXM
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� ] vKfE`^VyæEM§á ] JwaqBEV 3 xXfU` � V�Ddi > ] T [E] TEvôVXTEVo`^v ? Q{ikDK`�TtfExoWnV ] M¼ACB ] J ] JwfET [ DGf > a^V [ W ? a^BEV
FuDGJ_a ] FugjDG`bacHKT@a gEWYDKa�DKi~V"¨ gjVo` ] FuVXT@aqHKW [ HdacHIa^DeHKgEgPVÂHK` ] T¼a^BEV�lEVXW [ Ddi~T�fUxXWnVXHK`
gUB ? J ] xXJoM
O � Vo`·a^BEV*ghHKJ_a / ë � ? VÂHK`_J J_DGFIV � VX`_J ] DKT DKi ] a|BEHKJ�HdgEgjVXHK`^V [I] T�gE`qHKxya ] xÂHKWYW ? V � VX` ? TtfExoWnVÂHd`
gEB ? J ] xXJ7aqV"¨�a > D�DG� � HKT [ ] T FIHKT ? J^VoF ] ThHKW·ghHKgPVX`^JoM ACB ] J�ghHK`ba ] xofEW Hd` � VX`^J ] DGT gUWnDKa^Jwa^BEV
> ] T [E] TUv
VXTUVX`^v ? gPVX`²T�fUxXWnVoDGT ��ÿ ùËú � ikDG`²a^BEV�J ] TEvGWYV FuDGJba�J_aqH > WYV } ] MÍVKM � FIDKJ_apa ] vKBta^W ?r> DGfET [ �
] J_DKaqDKgjV B �'¶¸·d� @ ¶b¿ò¶��²¶b¹.»�HKvGH ] TEJba ] aqJ�HdaqDGF ] x TtfEF > VX`oM/Ó­a>��HdJCvGVXTEVo`qHda^V [ fEJ ] TEv7a^BEV
aqH > WnV
DKi ] J_DKaqDKgjV7FIHKJ_J^VXJrHdJ�xXDGFug ] WYV [ >@? y Z f [E] Ú L HKgUJ_aq`^H á�ã[ã�è�ÁÑM ÆÈÓÞT aqBEV9xXHKJ^V�DKi·VoWnVXFuVXT@a^J
�*BEVo`^VCaqBEVo`^V HK`_VCTEDrJ_acH > WnV ] J^DKa^DGgPVXJ � ikDK`|Vb¨UHKFugEWnV ] T7aqBEV 3 HKxoa ] T ]Y[ V�vGHKg � QGaqBEV*FuDGJ_a�a ] vGB@a^W ?
> DGfET [ ] J_DKaqDKgjVöDdi
VXHKxcB VXWnVoFIVoT@að��HKJ9aqHK�KVoT"M ACBEVexÂHdWnxXfUW Hda ] DGT§F H [ VöikDG`7VÂHdxcB ] J^DKa^DGgjV
J^VoWnVoxoaqV [¼] JX�

ÿ ùËúaP }tô ü H N ÷ üÔ� õ ü } ú L"÷ �^��Õ"ø
ú } æEM§á¶�

�*BEVo`^V�ü } ú L"÷ � ] J a^BEV�FIHKJ^J�Ddi�aqBEV ] J^DKa^DGgPV
BhH ��] TEv7HdaqDGF ] x FIHKJ^J>ú=HKT [ Hda^DGF ] x*T�fUF > Vo`
÷ � ô ] J ] aqJ�TtfEF > Vo`CDKipTEVXfUa^`^DGTUJ } ] MÍVKM � ô P�ú õX÷ � � HKT [ ü H HKT [ üÔ�
HK`_V
aqBUV�F HdJ^J^VoJCDKi
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� ] vGfE`^VQæEM§áK�$��fE` � V7DKi{T�fUxXWnVXHK` > ] T [U] TEvuVXTEVo`^v ? M*� ] T [E] TEvuVXTUVX`^v ? gPVX` TtfExXWYVXDGT¼HKJ3HuikfETEx"�a ] DGT DKi"HdaqDKF ] x FIHKJ_JXMxÓÞJ_DKaqDGgPVXJ�·o0 B&� ¶3F HKJ_J,êSáD� ] WYWhBhH � V
H�gPDGJ ] a ]Y� V~É � HKWYfEV} HK`_V7Vb¨ DKa^BEVX`_F ] x¶� ] i|aqBEV ? lEJ^J ] DGT"MHÀ|WnVoFIVoTta^J > VXWnD��NaqB ] J ? ] VXW [ HIgjDGJ ] a ]Y� V�ÉikDG`
ikfEJ ] DGTÁM�z|WnDKa_aqV [ ] J3a^BEV7J ] TEvGWYV�FuDGJ_a3a ] vKBta^W ?e> DGfET [ ] J^DKa^DGgPV�DKi·VÂHdxcB VXWnV"�FIVoT@a�HKJ*ikDGfET [¼] Tzy Z f [E] Ú�L HKgUJ_aq`^H�á�ã�ã�è&Á�M°±3DKa^V�aqB ] J J^VXWYVXxya ] DKT ] J3J_W ] vKBta^W ?[E] ÎjVX`_VXT@a*ik`^DGF J^DGFuVrDKaqBUVX`*gEWnDdaqJXM
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H�ik`^VoV TUVXfUa^`^DGTIHKT [ gE`^DdaqDGT�`^VoJ^gPVXxya ]Y� VXW ? M Z WYWUaqBUV FIHKJ_J^VXJ·HK`_V*Vb¨ gE`^VoJ^J_V [ HKJ·HKT�Vos�f ]Y� HKWnVoT@a
VXTUVX`^v ? ��] T��ôV E7� fEJ ] TEv9aqBUV'À ] TEJ_a^V ] TeFIHKJ^J��ÞVoTEVX`_v ? `^VoW Hda ] DGTEJ_B ] g�" Pýü=Õbø¶M

A²D¼JqH ? a^BhHda7HôJ ? JbaqVXF DKi*TtfExXWYVXDGTUJ�� ] a^B ÷ gE`_DKaqDKTEJ7HKT [ ô TEVofUaq`_DGTEJ7xoDGFugE` ] J^VXJ�H
3 > DGfUT [ QhJ ? JbaqVXF�FuVÂHdTEJCaqBhHda � �*BEVoT�a^BEVrJ ? J_a^VXF ] J�J_DGFuVXBED��ýHdJ^J^VoF > WYV ["�h] aqJCxXDKTEJ_a ] aqfUVXT@a
gE`_DKaqDGTUJ
HKT [ TEVofUaq`_DGTEJ3HKxoa^fhHKWnW ? ¿ B
? ¶wJ^DKFIVrik`qHKxya ] DGTeDKix�*BhHda aqBUV ] `*FIHKJ^J_VXJ°��Vo`^V�HKJ ik`_VXV �
] T [E]Y��]n[ fhHKWGTtfExoWnVXDKTEJXM²ACB ] JpVXTEVo`^v ? ] Jp`_VXWYVÂHKJ_V [ ik`_DGF=aqBUV J ? JbaqVoF�HdJ{H `qH [E] D@HKxya ]Y� V|VXF ] J_J ] DKT
] T§aqBEV ikDK`^F DKi*v@HKFuFIH�`^H ? J } VXWnVoxoa^`^DGFIHKvGTEVya ] xIVoTEVX`_v ? � � > VoacH gEHK`_a ] xXWYVXJ�HKT [ TEVofUaq` ] TEDKJ
} VoWnVoxoaq`_D���VXHK� [ VoxÂH ? � � HKWngUBhH
DG`�DdaqBEVo`|VXTEVo`^vGVya ] xCgEHK`_a ] xXWYV�VoF ] J^J ] DGT � VoaqxdM Z a�aqBUV�aqDGg9DKi�a^BEV
xXfU` � VwDKi > ] T [E] TEv9VoTEVX`_v ? � ikDG` ] `^DGTeHdT [ xoD > HKWma ] J_DKaqDKgjVoJCBhH � ] TEvuHdaqDKF ] x�F HdJ^J^VoJ*DKi�H > DGf a
ê � � a^B ] J9F ] J_J ] TUv F HKJ_J7ik`qHKxya ] DGT ] J9H > DGf a / � ß ã 0 DKi°�*BhHda�aqBEVöa^DKacHdW�F HdJ^J9DKiaê � ik`^VoV
gE`_DKaqDGTUJ*HKT [ TEVXfUa^`^DGTUJ°� DGfEW [ > VdM Z a a^BEV�DKa^BEVX`CV"¨ a^`^VoFIVoJ3DKi$a^BEVrxXfE` � V"«ùHda*aqBEV > DKa_aqDGF
WnVyi¹auDKi�aqBUV¼xXfU` � V¼TEVÂHK`uBEVoW ] fUF � DG`uHdaIa^BEV > DKa_aqDGF ` ] vGB@auTEVÂHd` fE`^HKT ] fUFð« aqBEVeF ] J^J ] TEv
ik`qHdxoa ] DGTöikDG`�a^BEVXJ_V�TtfExoWnV ]�] J / � ß ë 0 M

��V ] TEv7H > DKfET [ J ? J_aqVoF FuVÂHdTEJ a^BhHda·aqBEV TEVXf aq`^DKTEJ�HKT [ gE`^DdaqDGTEJ ] T HKT ? v ]Y� VXTöTtfExoWnVofEJ
xÂHdTETEDKa > V [U] JqHdJ^J^VoF > WYV [ HKT [ F H [ V3ik`^VoV�HKT [�] T [ VogjVoT [ VXT@a*Hdv@H ] T�� ] a^BEDGfUa aqB ] J 3 F ] J^J ] TEvEQ
> ] T [E] TUv VXTEVo`^v ? J_DGFuVXBED�� > V ] TEv-`^VoJ_a^DG`^V [ M�Ó­a9aqfU`^TEJ�DGfUa9a^BhHda9a^BEVX`_V ] J�HKT»H > fUT [ HKTExoV
DKi~gE`_D xoVXJ_J^VXJ ] T¼ThHdaqfU`^V9HKT [ ] T¼a^BEV9W H > DG`^HdaqDG` ?e>@? �*B ] xcB aqB ] J�`^VoJ_aqDK`qHda ] DGT F ] vKBta
J^DGFuVb�
BED�� aqHK�KVegEWnHKxXVdM»�ôfExcB DKi3a^BEVeB ] JbaqDG` ? HKT [ xofE`^`_VXT@a gU`qHKxya ] xoV�DKi3T�fUxXWnVXHK`�gEB ? J ] xoJ HdT [
TtfExXWYVÂHK`�xcBEVXF ] Jbaq` ? ��HdJ � HKT [ `^VXFIH ] TEJ � xXDGTExoVX`_TEV [ � ] a^B [E] J_xXD � Vo` ] TEv � fET [ VX`_J_acHdT [E] TUvIHdT [
xXDKTta^`^DGWYW ] TEv7J^fUxcB¼gE`_D xoVXJ^J_VXJoM

ACB ] J3aqBEVoJ ] J ] J
xoDGTExXVo`^TEV [ � ] aqB gU`^D [ fEx ] TEveHKT [ fUT [ VX`_J_aqHKT [E] TEv�Vb¨ DKa ] x � TEVXfUa^`^DGT<�Þ` ] xcB
TtfExXWYV ] M|A²D�FIHK�KVrxXWYVÂHK`�Ü_fUJ_a��*BhHda ] J*HKT [e] JCTEDda 3 Vb¨ DKa ] xdQUikDG`CTtfExXWYVÂHK`CFIHda_aqVX` � � V�BhH � Vra^D
BhH � VIJ^DGFuVuvGVXTEVo`qHKW·�tTED��*WnV [ vGV Ddi�aqBEVuxcBhHK`^HKxoa^VX` ] J_a ] xoJ�DKi 3 DG` [E] TEHK` ? Q$TtfExXWYVÂHK`wF HÕa^aqVo`�HdJ
`^VyikVX`_VXTExoVugPD ] TtaXM Z vGD�D [ gUW HKxoV�aqD�JbacHK`ba�J^fExcB§HKT DGf aqW ] TEV ] Ja� ] aqB aqBUV9xXfE` � V9DKi > ] T [E] TUv
VXTUVX`^v ? ©�F7fUxcBôxXHKT > V ] T ikVX`^`_V [ ik`^DGF `^VbïhVXxya ] TUvIfEgPDGT ] a^J*xcBhHK`qHdxoaqVo` ] J_a ] xXJoM
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ACBEVwxXfE` � V�Ddi > ] T [E] TUvuVoTEVX`_v ? BhHKJ H�F Hì¨ ] F H9HÕa3FIHKJ_JDêSá � ikDG`*HKT ] J_DKaqDGgPVrDKi²T ] xc�dVXWÑMçø
ACB ] J ] J*a^BEV�FuDGJba a ] vGB@a^W ?ö> DGfET [¼] J_DKaqDKgjVw�tTED��*T"M�c O�TEV ] FIgUW ] xXHda ] DGT Ddi�aqBEVwVb¨ ] J_aqVoTExXV�DKi
aqB ] J~F Hì¨ ] F H ] J|aqBhHda � ] i"HdT ? aM� D�Ddi"aqBEV W ] vGB@aqVo`|VXWnVoFIVoT@aqJ·J^DGFuV [E] JbacHKTExoV a^Dwa^BEV WnVoi¹a·BhHdT [
J ]Y[ V�Ddi�aqBEV�xXfE` � V�� VX`_V�ikDG`^xoV [ a^DöxXDKF > ] TUV � aqBEV�`^VXJ_fEWYaqHKT@a ] J^DKa^DGgjV;� DGfEW [ > Vwi¢HK`_a^BEVX`3fEg
aqD���HK` [ J a^BEV�gPVÂHd��DKi{a^BEV�xofE` � V � HKT [ aqBEVwTEVya
gE`_D xoVXJ_J } `_VÂHKxya ] DGT���� DGfEW [ > VrV"¨UDdaqBEVo`^F ] xKM
³ ] F ] W HK`_W ? � ] i�HKT ] J_DKaqDKgjVrJ^DKFIV [E] JbacHKTExoVwa^D aqBUV�` ] vGB@a3BhHKT [ J ]n[ VwDKi�a^BEV�FIH�¨ ] FIHµ��Vo`^V�a^D
> V ] T [ fExXV [ aqD�J^gUW ] a
HKghHd`_a�«ÄDG` ] i ] aj��Vo`^V7a^D [ D�J^D�J_gjDGT@aqHKTEVXDKfEJ^W ? « aqBEV�aM��D [ HKfUvGB@aqVX`_J
] T@a^D²�*B ] xcB ] a�J^gUW ] a
xXDGfUW [ HKWYJ^D > V7i¢HK`_a^BEVX`
fEg aqBEV9xofE` � VuHKT [ HKv@H ] T¼a^BEV7`^VXHKxoa ] DGT � DGfEW [
> V9Vb¨ DKaqBUVX`^F ] xdM�ACBEVoJ^V�aM��DegPDGJ^J ] > WYV7Vb¨ DKa^BEVX`_F ] x9gE`^D�xXVoJ^J_VXJ�HK`^V9�tTED��*T `^VXJ_gjVoxoa ]Y� VoW ? HdJ
TtfExXWYVÂHK`CikfEJ ] DGT�HKT [ TtfExoWnVXHK`ClhJ^J ] DGT"M

O
i�xXDGfU`^J^V �U] a ] J gPDGJ_J ] > WnVCaqDwikDG`^xoV�HKTIVXWnVoFIVoT@a�DGTuaqBEV ` ] vGB@a �­BhHKT [ J ]n[ V3DKiÁaqBEV F Hì¨ ] F H
aqD 3 ikfEJ_VKQ#� ] a^B J^DGFuV�DdaqBEVo`
VXWYVXFuVXT@a � DG` aqD xXHKfEJ_V9DGTEV�DKT¼aqBEV�WnVyi¹a �ÞBEHKT [ J ]n[ VwaqD 3 lhJ_J ] DGT"MmQ
�3D�� V � VX` � a^BEVXJ_V7`^VXHKxoa ] DGTUJj� DGfEW [ `^Vos�f ] `^V�HITEVya � ¹ ù º<»pDdi~VXTEVo`^v ? aqD HKxXxoDGFIgUW ] J_B � HKT [ J_D
aqBUVXJ^V*`_VÂHKxya ] DKTEJ~HK`^V�JqH ]Y[ a^D�BhH � V H 3 TUVXv@Hda ]Y� V.É � HKWnfEVdMYQ�ÓÞT�T�fUxXWnVXHK`|gEB ? J ] xXJ � VoT [ DKa^BEVX`_F ] x
HKT [ V"¨UDdaqBEVo`^F ] x�`_VÂHKxya ] DKTEJ~HK`^VC`_VoikVo`^`^V [ aqDr`^VoJ^gPVXxoa ]Y� VXW ? HKJ 3 TUVXv@Hda ]Y� Vb�4É�Q@HKT [ 3 gPDGJ ] a ]Y� Vb�
ÉuQ
`^VXHKxoa ] DGTUJXM

Z J3WnDGTEvIHKJ°��V�HK`^VwxXWnHK` ] i ? ] TEv�J^DKFIVwTEDGFuVXTExoW Hda^fE`^V ��] a J^BEDKfEW [ > VwJqH ]Y[ a^BhHda3J^D��­xÂHKWYWnV [
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3 HdaqDGF ] xdQ > DGF > J*Hd`^VrHKxyaqfhHKWYW ? 3 lEJ^J ] DGT"Q > DGF > J � �*B ] WnV�J_D��ÞxXHKWnWYV [ 3 TtfExXWYVÂHK`oQ�HKT [ õdDK` 3 B ? [ `_D��
vGVoT"Q > DGF > J Hd`^VôHKxoa^fhHKWnW ? 3 ikfEJ ] DGT"Q > DGF > JoM Z J > DKa^B»a ? gPVXJöstf ] aqV�V ��]n[ VXT@aqW ? `^VXgU`^VXJ_VXT@a
3 gjDGJ ] a ]Y� V"�4É�Q�gE`^D�xXVoJ^J^VoJ ��] a
J_BEDGfEW [ > V ] FuFIV [E] Hda^VXW ? xXWYVÂHK`*ik`^DKFm�*B ] xcB J ]Y[ VXJ
DKi�aqBUV7F Hì¨<�
] FIHrDKi$� ] vEMKæEM§á aqBEV ] `·`^VoJ^gPVXxoa ]Y� V�T�fUxXWnVXHK` ikfUVXWnJ HK`_V3acHd�KVXTÁM���DKTta^`^DGWYWnV [ gPDì� VX`�gE`^D [ fExya ] DKT
ik`^DKF HôTtfExXWYVÂHK`�`^VXHKxoa ] DGT§BhHKJwDGTEW ?-> VXVoT J^fUxXxXVoJ^JbikfEWnW ? HKxoxXDGFugEW ] J^BUV [ BUVX`^VIDGTûVXHK`_a^B fEJ��
] TUvIlhJ_J ] DKT"M3ACBUV�J^fUT-HKT [ JbacHK`_J � DKTôaqBUV7DKaqBUVX` BhHKT ["� J^B ] TEV > VXxXHKfEJ_V�aqBEV ? Hd`^VwThHdaqfU`qHKWYW ?
D�xXxXfU`^` ] TEv9ikfEJ ] DGTe`^VXHKxoa^DG`^JoM
�Dk�� <K�JC0����)+�Q8.���,��57�4 Ê�ÙØ;�Q8P)3:�!L���

Z WmaqBEDGfUvGBö� ] vEM�æEMÝá ] J ] T [ VoV [ H 3 xofE` � V � QETEV � VX`baqBEVoWnVoJ^J �h] iÁa^BEV lE`^J_aaá � � �K� ] J_DKaqDGgPVXJ HK`_V
] vKTEDG`^V ["� aqBUV `_VXFIH ] T [ VX` ] J|DKaqBEVo` � ] J^V*DKi¹aqVoTIJ^H ]n[ a^D > V*`^VoF HK`_�ÕH > W ? ï�HdaXM�ACB ] J·gPVX`_xXVogUa ] DGT
DKi|xoDGfE`_J^V [ VXgPVXT [ J
DGT¼aqBUV�HKJ_gjVoxoa�`^Hda ] D�fEJ^V [ > VyaM��VoVXT aqBUV�DG` [E] ThHÕaqV�HKT [ H > J^x ] J^J^HUM ACBEV
] FugPDG`_aqHKT@a
gPD ] T@a � BED���V � Vo` �p] J3a^BhHda � HKJ�� B � ù ·�½¾¶k�¼aqD�H�gEWYDKa�DKi~a^BEV > ] T [E] TUvöVXTEVo`^v ? gjVo`
ghHK`ba ] xXWnVwikDG`�HKT-D > Ü_VXxoarBUVXW [ a^DGvGVoa^BEVX` >@? vG`qH ��] a ? DG` >@? a^BEVI��DGfEWnDKF > ikDG`_xXV � a^B ] J
xXfE` � V
] J ] T [ VoV [ stf ] aqV 3 ï�HdaXMYQwACBEVXJ_V9aM��D�ikDG`_xXVXJ�D > V ? HKT ] T � VX`_J^V"�ÞJ^stfhHd`^V�ikDG`^xoV7W H�� � �*BEVo`^V7a^BEV
FIHKvGT ] aqf [ V
DKi²a^BEV�ikDG`^xoV > VyaM��VoVXTN¶¸·d� @ gEH ] `CDKi²ghHK`ba ] xXWnVoJ ] J��*` ] a^a^VXT�HKJ
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ÓÞTeaqBEVwxÂHKJ_VrDKi{a^BEV�ikDG`^xoVwDdi�vG`^H ��] a ? � �²� DGfEW [ > VH±3VË�Ca^DGT"QÍJ
fET ]Y� Vo`^J^HKW�vG`qH ��] aqHda ] DGThHKWjxXDGT<�
J_aqHKT@a �$�9� HdT [ aqB ] J
Vos�fEHda ] DGT ��DKfEW [ > V�aqBEHda [ VoJ^xX` ] > V [ ] T yç± VË�Ca^DGT � á�ê[í[ë&Á } HdT [T1 	~HdT [
1 ÆH��DGfUW [ > V7a^BEV9FIHKJ^J_VXJrDKi·aqBEV ] ��½ HdT [ Ü ��½ ghHK`ba ] xXWnVoJ � �*B ] WnV �"] T a^BEV�xÂHKJ_V�DKi���DGfEWnDKF > QÍJ
W H�� � � ] Jµá�ù�æ  %Ü �X� HKT [ aqBEV 1 QÍJ�HK`^V7a^BEV9VXWYVXxyaq` ] x7xcBhHK`_vGVXJrDKi~a^BEV ] ��½ HKT [ Ü ��½ ghHK`ba ] xXWnVoJXMHÓÞT
> DKaqBexÂHdJ^VXJ � Û ¾
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³ ] TUxXV�a^BEVXJ_V�ikDG`^xoVXJ�DKgjVo`qHda^V�D � Vo`�HKT ] TUlhT ] aqV [U] J_aqHKTExoV � lET [E] TUv aqBEV�gjDdaqVXT@a ] HKWpVXTEVo`^v ?
] T � DGW � V [�] T�HKJ^J_VXF > W ] TUv�HuTtfEF > VX` Z DKi²J^fUxcB¼ghHK`ba ] xXWnVoJ ] T � DKW � VoJãääå ú �

æ@ççè P á� ú } ú õ á®� } æEMäâG�

aM� D�� > D [ ? ] T@a^VX`qHdxoa ] DGT a^VX`^FuJ ¾ HKT [ a^BEV�gPDKaqVoTta ] HKWjVXTEVo`^v ? DKi$aqBEVrHKJ_J^VoF > W HdvGVa� DGfEW [ J_xÂHKWYV
`^DKfEvGBEW ? W ] �KV0ú ø M·ACBEV > ] T [E] TEv�VoTEVX`_v ? ù ¶b½7TtfExXWYVXDGT¯��DKfEW [ aqBEVoT¼J_xÂHKWYVwW ] �dV0ú�M �3D���V � Vo` �
� ] vEMWæEMÝá [ D VoJrTEDKa ] TUxX`^VXHKJ^V&� ] a^BÈú > fUa � `qHÕaqBEVo` � > VoT [ JwD � VX`�Hdi¹a^VX`rF HdJ^J;êOáIHKT [ J_aqHK`_a^J
H¼J_WnD��0HKT [ JbaqVÂH [ ? [ VXJ^xoVXT@aÂM Z BUDG` ]§ñ DGT@acHdW·W ] TEVuBhHKJ > VoVXT [ `^H��*T D � VX`7aqBUVIlhvGfU`^V�Hdaµí
�ôV E õdf } ] MÓVdM � �ôV E gjVo`·TtfExoWnVoDGT��yM{ACBEV*FIV [E] HKT � HKWYfEVCDKiPaqBEV > ] T [E] TEv�VXTEVo`^v ? gjVo`|T�fUxXWnVoDGT
ikDG` ] J_DKaqDKgjVoJ�H > D � VDú / á � DG` �K� ] J·V ��]n[ VXT@aqW ? H > DKfUa�íUM � �ôV E õdf"M|ACB ] J gUBEVXTEDKFIVoTEDGT � DKi
aqBUVX`^V > V ] TEv�H `_VXWnHda ]m� VXW ? ï�Hda } TEDKa�W ] TEVXHK`^W ? ] TExo`^VÂHdJ ] TUvt� > ] T [E] TEv VoTEVX`_v ? gPVX`�TtfExoWnVoDGT �"] J
�tTED��*TeHKJ a^BEV 3 ? ·�»tºS½ ·�» �$B ¹ôDKi"T�fUxXWnVXHK`�FIHda_aqVX`oMYQ�ÓÞTöxXDKTta^`qH [U] J_a ] TExya ] DGTua^D�aqBUV
VXWYVXxyaq`^DKJ_acHÕa ] x
DG`�vG`^H � ] acHda ] DGTEHKWpikDK`^xXV � aqB ] J�JqHda^fE`qHda ] DGT ] J�xXDGFugPVXWnW ] TEv V ��]n[ VoTExXV9a^BhHda�aqBUVuTtfExoWnVXHK`�ikDG`^xoV�ðº ? »�0b¶ ?A@CB ½b»¡ÿM½ ·�¹�
<¶k�W© ] a�F�fEJ_a > Vea^BhHda�VXHKxcB«TtfExoWnVXDKT«H [U[ V [ aqD§H T�fUxXWnVofEJugE` ] F HK` ] W ?
] T@a^VX`qHdxoaqJ*DGTUW ? � ] aqB�H9J^FIHKWnWÁT�fUF > Vo`*DKi{TtfExoWnVoDGTEJ ] T ] a^J ] FuFIV [E] HÕaqV ��] x ] T ] a ? M

�hDG`�Vb¨UHKFugEWYV ��] T-HÕaqDGF ] x�VXWnVoxoa^`^DGT-J ? JbaqVXFuJ � HKWYW�HKxo`^DGJ_J�aqBEV9gPVX` ] D [E] xwacH > WYV � a^BEV ¶b¿ò¶A��ÿ
»t½ B ¹ � � > ] T [E] TEv VXTEVo`^v ? xÂHKT > Vôs�f ] aqV¯��VoWnW*`^VogE`^VoJ^VoTta^V [ >@? a^BEV¼ACBUDGF HdJ��ê�hVo`^F ] FuD [ VXW
y ��DKW [ ? á�ã�èSá»Á��*B ] xcB v ]m� VXJ ÿ~é }�ê ��P áìè ß ë�â ÷ ¯ Î�c V E�� J^DeaqBhHda ÿ ù ÷ � aqBEV > ] T [E] TEv�VXTEVo`^v ?
gPVX`pVXWnVoxoa^`^DGTwikDG`pHdaqDGFuJ � J^xXHKWnVoJ{`_DGfEvGBEW ? W ] �KV ÷ }@Î�c¶M²ACB ] Jp`^VoJ^fEWmapikDK`{Hda^DGF ] x|VXWYVXxyaq`^DKTEJ²vK`^D��*J
ik`qHdxoa ] DGThHKWYW ? �Ë· ? »M¶b½�a^BhHKT�W ] TEVXHK`�HKT [ J^D ] J s�f ] aqV [U] ÎjVX`^VoT@a�aqBhHdTe� ] vEM<æEMÝáGM|�hDG`CHdT ] T � Vo`^J^V"�
J^stfhHd`^V�ikDG`_xXV a^D�gE`^D [ fExoV�J^fUxcBIHjï�Hda ÿ ùbú«xXfU` � V�ikDK`{TtfExXWYVÂHK`{F Hda_aqVo`$� DGfEW [ `^VXstf ] `^VCH � ¶b½��
[E] ÎÁfEJ_V � Vb¨�aqVoT [ V [ TtfExoWnVÂHd`�J ? JbaqVoF � > f a7HKWYW|Vb¨ gPVX` ] FIVoT@acHKW·V ��]n[ VXTExoVöxXDGT@a^`qH [E] xoa^J�J_fExcB H
g ] xoaqfU`^VKM�D7	Â"é®Ë ä�Ë äEÌ�é®Ú�ÔÂÙ�Ä âdÚ_Û�ÒËÆKÌkåÁÒËÎ âdÒ¶Ý¶à~ËSÔXÌ�Ú_ÛÑÐoÜÞÌ�ËSÒyÔdäEÉdÒXä�ä�ËÓâÕÖÓÚ$Ð�Ä�ÒoÔ®ßoä¢Ì9ÌöÒyâ
ÔkÚ^ÜÞÌ­äbÎoÒyÛEÌ�éÕÚ$ÔÂÙ�Ä·âKÚbÛhÒ�ÆGå"Ðqà¶äÌ�Ò5× ÉÕËSÜ­æ�ÌkåÁÒ·ÒyÙ®ÌjÒËÆ�Ì~ãXå�ËÍÌÑé®ÒyÙ¶Ì�Ý¶ÒoÙ®â®ÖSÚ!Î¹ÜêÒyÙÕÔoÌÑËÓÔÕß&ÍgÂ"é®ËSäÁÜbÐyÔ*âKÚ²Ú�ÃÂÉÕÛ�Ú^ä�ä�Ú_Ý�ÞmÒyÔ*ÌÑé®ÚpÖSÚ!Æ Ì(ÎnédÐ×ÔÕÝ3ä¢Ë Ý¶ÚpÒ�ÆtÌ�éÕÚÚ	÷XÙÕÐ×Ì�ËSÒyÔ�ßÁÐoä�Ð âÕËÓÔ®Ò5Ä�ËSÐyÖ�ÜêÒÂÚ4]*ÜbËÓÚ_ÔoÌ§Í
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ÓÞTôa^B ] J*HKJ_gjVoxoa �P] aCikDGWnWYD��*J�aqBhHda*a^BEVrT�fUxXWnVXHK`*ikDG`^xoV ] JCFIDK`^Vr`^VoF ] T ] J_xXVXT@a*DKi{J^DGFuVoa^B ] TUv
W ] �KV¼H TEVÂHK`_VXJba �ÞTUV ] vKB > DG` ] T@aqVX`^HKxoa ] DGT i¢HKF ] W ] HK`7ik`^DGF aqBUV xXDGT [ VXTEJ_V [ �­F HÕa^aqVo`�gEB ? J ] xoJ�DKi
FuVoacHdWnJ � J^VXF ] �­xXDGT [ fExoa^DG`^J·HKT [ DdaqBEVo`·J_DGW ]Y[ J � DK`�ik`^DGF\aqBEV*TEVXHK`^VoJ_a·TEV ] vGB > DK` } > fUa·J_ghHda ] HKWnW ?
fETEJbaq`_fExoa^fE`^V [ � ] T@aqVX`^HKxoa ] DGTUJ9DKi FIDGWYVXxofEWnVoJ ] T»H W ] s�f ]n[ M ÓÞT J_fExcB»J ? J_a^VXFuJ [ DKf > W ] TEv¼a^BEV
TtfEF > VX`wDKiCHÕaqDGFuJrDKi*HeJqHKFugEWnV�J ] FugEW ? [ DGf > WYVXJ ] a^Jra^DKacHdW > ] T [U] TEv�VXTEVo`^v ? HKT [ � DGWnfEFuV �
WnVXH � ] TEvraqBEV [ VXTEJ ] a ? fEThH�ÎÁVoxoaqV [ } ] MÓVdM � DGTUxXV3a^BEV
J ]òñ V3DKijaqBEV
HKJ^J_VXF > W HKvGV vGD�VXJ > V ? DGT [ aqBhHÕa
DKiUH J_F HdWnWGHÕaqDGF ] x�xoWnfEJbaqVo`XM ¯ � Z J [E] J^xofEJ^J_V [ H > D � V � VoW HKJba ] x|TtfExoWnVXHK`$J^xÂHÕa^aqVo` ] TEv*Vb¨ gjVo` ] FIVoTta^J
� ] a^B�TEVXf aq`^DKTEJ � HKWYgEBhHKJ�HKT [ gE`_DKaqDGTUJ � HKTEHKW ? ñ V [ � ] aqBöa^BEV�DGgUa ] xXHKWjFuD [ VXW � BhH � V�FuVÂHdJ^fE`_V [
aqBUV�`qH [E]n] DKi|TtfExoWnV ] HKT [ aqBEV ] `3gjDKa^VXT@a ] HKW+��VoWnW [ VXg aqBEJoMaÓ­a ] J ikDKfET [ a^BhHda � stf ] a^V�vGVoTEVX`^HKWnW ? �
aqBUVw`^H [E]Y] xÂHKT > V0�*` ] a_aqVoT¼HKJ ë¨P¨
 � ú ÆZÎ�c } æEMåæ@�
�*BEVo`^V.
 �É/ á ß � è�ikF�M²� D���V � VX` � aqBUV J_fE`_i¢HKxoV ] J�ikDGfET [ aqD > V [U] ÎjfEJ^VdM�Ó­apBhHKJ²HCWnD�� VX`�� [ VXTUJ ] a ?
3 J^� ] T a^B ] xc�tTEVoJ^JXQ�Ddi·H > DKfUa
a^BEV7JqHdFIV7FIHKvGT ] aqf [ V7HKJ3aqBEV7`^HKTEvGV�DKi~aqBEV�T�fUxXWnVXHK`
ikDG`_xXV9HdT [
aqBUV [E] JbacHKTExoV > VyaM��VoVXT«TtfExoWnVoDGTEJ ] TEJ ]n[ VIaqBEVeTtfExXWYVXfEJMyç³ ] VoFIVoTEJ&Ú(�KVoTEJ^VoT�á�ã[í�ë � gEg"MQæ�í
HKT [ è � ÁÑM ACBUV [U] J_aqHKTExoV�D � VX`ð�*B ] xcB aqBUV�TtfExoWnVXHK`9gjDdaqVXT@a ] HKW } aqBUV�`_VÂHKW�gjDKa^VXT@a ] HKW�DKi*a^BEV
DGgUa ] xXHKWjFuD [ VXW ��i¢HdWnWnJ·D�Î�ik`^DGFYã �-0 a^Duá ��0 DKi ] aqJ·F H�¨ ] F7fEF BEV ] vGB@a ] J acHd�KVXTeHdJ�aqB ] J�J_� ] T
aqB ] xc�tTEVXJ_J
HdT [ FIVXHKJ^fU`^VXJCa ? g ] xÂHKWYW ? H > DGfUa � Måã7ikFôM{ACBEV ] TUikDG`_F HÕa ] DKTuik`_DGF DGg a ] xXHKWÁFuD [ VXW
lEa^J9DKi
TtfExoWnVXHK`9J^xXHda^a^VX` ] TEv [ HdaqH � xXDGF > ] TEV [ � ] aqB»H Jbaqf [ ? Ddi a^BEV�FuDGJ_a�VoWnVXFuVXT@aqHK` ? TET
HKT [ TEg ] Tta^VX`^HKxoa ] DGTEJ � `^V � VÂHKWYJ�HwvG`^VXHda [ VÂHKWPH > DGfUa·aqBEV3xcBhHK`^HKxoa^VX`�Ddi"aqBEV TtfExXWYVÂHK` gjDdaqVXT@a ] HKW
} HdT [ ikDK`^xXVÂ�yM
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Thick coil, exact
Gaussian + const fit to thick
Thin coil approximation
Coil extent, 81.3 cm.
     I = 171.25 A
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    Focal-plane gate
        radius: 2.0 mm

ÈiÉJÊgËNÌ�Í#Î4Ï í iGÑ�è#Ì�äcë!Í«ã«Ù�ÉSägáNànägáFÙ�ä/�/ç*åXÜ�ê4ÉSà#ä��ÄÙ5ÛGÍ��2ó Ü*ã«ã�Í«ìGÙ>Ü*áGã�Í�ì�ägèQ÷ÂÊgägáNàBùLáGä$�1äÂã	Ü2èQåXìGèoÜ*áNÍã�Ë4Ù5à>ýßä���ÈõÉSÊgà«ÏUÎ4Ï í �4×�ÎÂÏ í Õ�Ü*áNë�Î4Ï í Î4×UÍ	Ü*ã>Û ÚDÍ�ÉJÊgÛFÙ5Í«ë;Ü*ìNìNÌ!ägìNÌ!ÉoÜ2Ù�Í�èJ÷*Ï¼�Uä*Ù>Ü2èà�ÛGä(Ú.á�ÉSàMÙ�ÛNÍßã�ägøEìNèSÍ%Ù5ÍßÜ*ã«ã�Í«ìGÙ>Ü*áGã�Í*Ï



í-Úgî
ìNèJä*Ù�ägáFÙ5äôÙ5ÛNÍ«ÉSÌU��'Ü�-�8�c�-#��(�öù�ã	ä�åWæ�Ü�ê4Í�à5ý�ËNáNëGÍ�Ì.Ù5ÛNÍ�ÉSëNÍ«áFÙ5ÉSã�Ü*èI�1äÂã	Ü*è åXìNèSÜ*áNÍ%å_ÊFÜ2Ù�Í%åXä*áNèJ÷Eã�ä*áNëNÉQå
Ù5ÉJägá�Ï¨òXá�Í�Ü*ã>Û;ä���Ù5ÛGÍ�à�ÍÔÙXÚ9ädìGèSä*Ù�à�×iÍ�Ü*ã>Û;ìNÌ!äcë!Í�ã%Ù5ÉSä*á�à�ÛNäyÚ.á;Û}Ü2à�ØÄÍ�Í�á�ÚDÍ�ÉJÊgÛFÙ5Í«ë;Ø�÷¡Ù�ÛNÍ
�1Ì5Ü2ã«Ù5ÉJägá§ä��iÙ�ÛNÍ©Ü*Ì!Í	Üè�1ägËNáNë�ËNáNëNÍ«Ì�ÉQÙ5à.ì�ä*Ì!Ù5ÉJägá§ä��#Ü*á�ÉSëNÍ�Ü*èõÞ�Ü2ËNà�à!ÉoÜ*á4å_Ø�Í�Ü*ø]ìNÌ!ä*æ}èJÍ*×ÄÜ*áNë�×
Ù5ÛGÍßÙ�ÛNÉSã>Ó�×�à�ä*èSÉSë¾×NØNèoÜ2ã>ÓöèSÉJáNÍ£ëNÌ5Ü	Ú.á�Ü*ØÄä ð Í�Ü2èSè¾Ù�ÛNÍ7ä2Ù5ÛNÍ«Ì�à.ÉSà�Ù5ÛGÍ�à!ËNøwä���Ü*èSè¾Ù�ÛNÍ£Ú9Í«ÉSÊgÛFÙ�Í�ë
ã�ä*áNà!Ù�ÉJÙ5ËGÍ�áFÙ5à�ä��UÙ5ÛNÍßìNÌ!ÉSøÔÜ*Ì!÷FåXØÄÍ	Ü2øúìNÌ!ä*æ}èJÍ*Ï

ò_Ù9ÉJànÉSøEøÔÍ«ëNÉoÜ2Ù�Í�èQ÷�ã«èSÍ	Ü2Ì¦�1Ì!ägø Ù�ÛNÍ�à!ÍBÙXÚDä�Ì�Í«à�ËNèQÙ5à«×ÂÙ�Û}Ü2ÙDà�ÉSøEìNèQ÷©ÉSøEìÄägà�ÉJáNÊßÜ$�1äÂã	Ü2è}ìNèoÜ*áGÍ
ÊFÜ2Ù�Í�ä����2øÔø ÉSàçáNä2Ù�Ü;à!Ë�AEã�ÉSÍ«áFÙ�ã«ägáNëNÉQÙ5ÉSä*á Ù5ä�Ì�Í«à!Ù5Ì!ÉSã%Ù§Ù�ÛNÍ �/ç ØGÉJÙ5ÍdÙ�äÁ��ùE�/çÂýGÒ��/çÂý
e í.� i Ã ×9Ú.ÛNÉSã>Û ÉSàEáNÍ�Í«ëNÍ�ë ÉSá�Ù5ÛGÍ�ìNÌ!Í�à�Í«áFÙ¨Í%ê4ì�Í«Ì�ÉJøÔÍ«á�Ù�àÔÙ�ä�Ü*ã«ã�ägøEìNèSÉJà�Û<à�Ë�AEã«ÉSÍ�áFÙçÉJà�ä2å
Ù5ä*ìNÉSã£Ì!Í�à�ä*èSËGÙ�ÉSägá�Ï���ÛÂËGà�Ù�ÛNÍ$ã(å_ÊFÜ2Ù5Í«ë ùLËNà!ÉSáNÊ¬Ù5ÛGÍ6a97*I����,1@�-�UÍ�áFÙ5Ì�Ü*áNã�Í7Ü*ìÄÍ�Ì+Ù5ËNÌ!Íyý9ë}Ü2Ù5Ü��1Ì�ägø
ÈiÉJÊNÏ}Î4Ï í i¬ÉSà.ìNÌ!äcë!Í�ã%Ù5Í«ë�ÉSáFÙ�äÔÜ í ó ÛNÉJà!Ù5ä*ÊgÌ5Ü*øúä����/ç à!ËNØ�ë!Í�ã%Ù�Ù�äôÙ�ÛNÍ$�1ä4ã�Ü*èQå_ìNèoÜ*áGÍ�à�ä��sÙXÚMÜ*Ì!Í
ã�Ë4Ù5à�Ñ î�� � f � ã	ä&åWæP� Ú9�Jí f Ü2áNëçÌ«á
â~� � �&Ú øÔø§Ï m ìNÌ�äÂëNËNã«ÉSáNÊ¬ÈõÉSÊNÏGÎ4Ï í-� Ï#ÈiÉJá}Ü*èJèJ÷g×FÚDÍßÜ*Ì�Ì!É ð Í
Ü2ÙEÜ¡Ì�Í«ìNÌ�Í«à�Í�áFÙ5Ü2Ù5ÉJägá ä��BÙ�ÛNÍ¨ø Ü*Ê*áNÍ«Ù�ÉSã¨Ü*ã«ã�Í�ì4Ù>Ü*áNã«Í�ä��²#9ÉJÊ�ü4ägèMÜ*àôÉJÙ©Ú9Ü*àEã�ägáGæNÊgËNÌ�Í«ë �1ä*Ì
Ù5ÛGÍ�à�ÍçÍ&ê4ì�Í«Ì�ÉSøEÍ�áFÙ�à�Ï"��ÛNÉJà©øÔäÂëNÍ«èDä��.Ù�ÛNÍçÜ*ã«ã�Í�ì4Ù>Ü*áNã«Íçä��¥#9ÉJÊ�ü4ägè6�-;�!P�(1�#L�80-���`I¡ëNÍ%Ù5Í«Ì�øEÉSáNÍ«à
Ù5ÛGÍ�à!ÉSñ«Í£ä��õÙ�ÛNÍßà�ä��sÙXÚ9Ü*Ì!Í�ÊgÜ2Ù5ÍßáNÍ«Í�ëNÍ«ë�ägá¨Ù5ÛGÍ£ì�ägà!ÉJÙ�ÉSägáçà!ì�Í«ã«Ù5Ì�ÜEÉJáçÙ5ÛNÍ²�1äÂã	Ü*è¾ìNèoÜ*áGÍ£ÉSá¨ägÌ+å
ëNÍ«Ì�Ù�äEèJÉSøEÉJÙ$��ùE�/çÂýGÒ��/ç Ù5äEÜ*ØÄägËGÙ í.� �QÃ Ù�äÔìGÌ�äÂëNËNã�ÍßÙ5ÛGÍ�ëGÍ�à�ÉJÌ�Í«ë�øÔÜ*à�à.Ì�Í«à�ägèJËGÙ5ÉJägá�Ï¦��ÛNÉJà
Ü*ã«ã�Í�ì4Ù>Ü*áNã«Í©øEä4ëNÍ«èqÜ*èSà!äÔà!ÛNäyÚ.à�ã�ä*áNã�èJËNà�É ð Í�èQ÷çÙ5Û}Ü�Ù�ÉQÙBÉJà/����#
���(1(�(�(�=�-'MI Ù5ä Ü*ìNìNèQ÷§Ü*áF÷ ùLÉ�ÏÖÍ*Ï
����4M# ?��-'(�yý£ÊFÜ2Ù5ÍÔägá Ù�ÛNÍöìÄägà�ÉQÙ5ÉJägá¡ä���Ù5ÛNÍÔì}Ü*Ì+Ù5ÉSã«èSÍôÉSáÝÙ5ÛNÍ´���9#L'Ü�-��1(�öÜ*ìÄÍ�Ì!Ù�ËNÌ�ÍÔÉSáÝägÌ�ëGÍ�Ì7Ù�ä
Ì�Í«à�ägè ð Í Ù�ÛNÍçøÔÜ*à�à�Ü*áNë�Ü2Ù�ägøÔÉJãÔá�ËNø�Ø�Í«Ì©ä��.Ù5ÛNÍ ÉSägáNà«Ï|��ÛNÍ î�� � f � ã	ä�åUæq� Ú��Qí f a97*I����,1@�-�
Ü*ìÄÍ�Ì+Ù5ËNÌ!ÍBËNà!Í�ë¨Ü2ÙnÙ�ÛNÍ�Í«á�Ù�Ì5Ü*áGã�Í�ä��e#9ÉSÊFü4ägèNÚ9Ü*à9à!Ë�AEã�ÉSÍ«áFÙ	Ï¦��Û�ËNà�×ÂÙ5ÛNÍ²�*óBå�è�è k ¹ Ù5Û}Ü2Ù�Ú9Ü*à
ÉSá¨Ù5ÛGÍ�Í�áFÙ�Ì5Ü*áNã«Í©Ü*ìÄÍ�Ì+Ù5ËNÌ!Í�ã«ägËNèSë§ØÄÍ7Ì!Í�ìNèSÜ*ã�Í«ë�Ú.ÉJÙ�Û�Ü~�LÜ*à!Ù�Ù5ÉJøÔÉJáNÊôëNÍ«Ù�Í�ã«Ù�ägÌ�×�Ú.ÉJÙ�ÛNägËGÙ.Ù�ÛNÍ
áNÍ«Í�ë�ä���Ì�Í«ã�ägáGà!Ù5Ì!ËNã«Ù�ÉSáNÊEÙ5ÛNÍ�ìÄägà�ÉQÙ5ÉSä*áçÉSá¨Ù5ÛNÍ�Í�áFÙ5Ì�Ü*ã�Í7Ü*ìÄÍ�Ì+Ù5ËNÌ!Íöù1ËNáNèSÍ«à�à«×Ää���ã�ä*ËNÌ�à!Í*×ÄÜ*áNÊgËÂå
èoÜ2Ì�ëNÉSà+Ù5Ì�ÉJØNËGÙ�ÉSägáNàMÜ*Ì�ÍßëNÍ«à�ÉSÌ!Í�ë�×}Ú.ÛNÉJã>Û�ÉJà�ÜôëGÉ�1�Í�Ì�Í«áFÙ�Í&êGìÄÍ�Ì!ÉSøEÍ�áFÙ��1Ì�ägø Ù5Û}Ü�ÙBä*ìGÙ5ÉJøÔÉJñ�Í�ëöÙ�ä
ìNÌ!ä4ëNËGã�ÍßáNÍ«Úß×�èJä(Ú ã�Ì!ägà�à�åXà!Í�ã«Ù�ÉSägá§áNÍ«ËGÙ5Ì!ägá4åXÌ!ÉSã>Û§á�ËNã�èJÍ�Ésý&Ï
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Gaussian primary beam, FWHM 1 mm
Total acceptance
�

Profile components:
offsets [mm], weights [%]

r = 0.0, w = 0.649
r = 0.5, w = 0.226
r = 1.0, w = 0.097
r = 1.5, w = 0.024

    Focal-plane gate
        radius: 2.0 mm

<----     Entrance     ---->#
aperture opening

ÈiÉJÊgËNÌ�Í#Î4Ï í$� Ñ�è#Ì�äcë!Í«ã«Ù�ÉSägáNà#ä*á�Ù�äYã	ä&åWæ�å�Ü�ê4ÉJà�ä���Ù5ÛNÍ¥�2ó�Ü*ã�ã«Í�ìGÙ5Ü*áNã�Í�ìÄägèJ÷ÂÊgägáGà.ùLáNä²�1äÂã	Ü2èQåXìGèoÜ*áNÍã�Ë4Ù5à>ýßä���ÈõÉSÊgà«ÏUÎ4Ï í �4×�ÎÂÏ í Õ�Ü*áNë�Î4Ï í Î4×UÍ	Ü*ã>Û ÚDÍ�ÉJÊgÛFÙ5Í«ë;Ü*ìNìNÌ!ägìNÌ!ÉoÜ2Ù�Í�èJ÷*Ï¼�Uä*Ù>Ü2èà�ÛGä(Ú.á�ÉSàMÙ�ÛNÍßã�ägøEìNèSÍ%Ù5ÍßÜ*ã«ã�Í«ìGÙ>Ü*áGã�Í*Ï
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Entrance aperture:
   0.7 < θ < 3.1

Gaussian primary beam, FWHM 1 mm
Total acceptance
�

Profile components:
offsets [mm], weights [%]

r = 0.0, w = 0.649
r = 0.5, w = 0.226
r = 1.0, w = 0.097
r = 1.5, w = 0.024

    Focal-plane gate
        radius: 2.0 mm

ÈiÉJÊgËNÌ�Í#Î4Ï í	� Ñ@Ò@ÉSÓ2ÍÔÈõÉSÊNÏ�Î4Ï í iöØNËGÙ�áNäyÚ Ú.ÉQÙ5Û¡à�ä��sÙXÚ9Ü*Ì!Íq�1äÂã	Ü*è åXìNèSÜ*áNÍ7ã�ËGÙ�à7Ü2ìNìNèSÉJÍ�ëdÙ�ä§èJÉSøEÉJÙ
�§ù��/çÂýUÒ��/ç}Ï+�õä*Ù5Ü*èqä��#à!Í�ì}Ü*Ì�Ü2Ù5Í�ã	Ü*èJã�ËNèSÜ2Ù5ÉJägáNà.à�ÛNäyÚ.ádÉJàBæ}áNÜ*èõÌ!Í�à!ËNèJÙBä��#à!ÉSø¬åËNèSÜ2Ù5ÉJägá��1ägÌ.Ü í øEø ö*÷ùø � ÞßÜ*ËNà�à!ÉoÜ*á¨ìNÌ!ÉSøÔÜ*Ì!÷ÔØÄÍ	Ü*ø§Ï
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��ÛNÍ�ÉSáFÙ5Í«Ì�ìNÌ!Í«Ù>Ü�Ù5ÉSä*á�ä��GÙ5ÛGÉSà�æ}ÊgËGÌ�Í�ÉSàqÜ*à��1ägèJèSäyÚ.à�Ñ@ò��NÜ.ã«ägøEìNèSÍ%Ù5Í�èQ÷�ÉJà�ä*Ù�Ì�ägìNÉJã#ëNÉSà+Ù5Ì!ÉSØNËGÙ�ÉSägá
ä��iÌ�Í	Ü2ã«Ù5ÉJägá¨ìNÌ�äÂëNËNã%Ù5à�Í�øEÍ�Ì!ÊgÍ�ë(�1Ì�ägøúÙ5ÛNÍ�ìNÌ�äÂëNËNã%Ù5ÉJägáçÙ>Ü*Ì!ÊgÍ«Ù�ä ð Í«Ì�Ü*á�Ü*Ì!Í	ÜôÉSÌ�Ì�Ü*ëNÉSÜ2Ù5Í«ëçØ�÷
Ù5ÛGÍ9ÉSáGã�ägøEÉSáNÊG×�ìGÌ�ÉSøÔÜ*Ì+÷£Ø�Í�Ü*ø Û}Ü ð ÉSáNÊ�Ü�ÞßÜ*ËNà�à!ÉoÜ*á7ÉSáFÙ5Í«áNà�ÉQÙX÷�ìNÌ�ä*æNèSÍDÜ*Ø�ä*ËGÙõÙ�ÛNÍ9ñ&å�Ü�ê4ÉJà�×gÜ2áNë
Ù5ÛGÉSà�ÉJà�ä*Ù�Ì�ägìGÉSã�ëGÉSà!Ù�Ì�ÉJØNËGÙ5ÉJägá�Ù�ÛNÍ�á�Í«áFÙ5Í�Ì!Í�ë�Ù5ÛGÍ¬à�ägèJÍ�áNägÉJë;ùLÜ*áNëdÙ5ÛGÍ©à�ägèJÍ�áNä*ÉSëdÛ}Ü2ë¡Üöà�ËNìÄÍ�Ì�å
ã�ËGÌ�Ì�Í«áFÙMä�� � iGÏ �6k ÉJáÔÉQÙ5à�ã�ägÉJèSà5ý%×�ÈiÉJÊNÏÂÎ4Ï í-� ÚDägËNèJë ØÄÍBÙ�ÛNÍ�Ù�ÛNÍ²�`ç©ëNÉSà+Ù5Ì!ÉSØNËGÙ�ÉSägáEä���Ù5ÛNÍ�÷4ÉJÍ�èJë
ägØNà!Í�Ì ð Í�ë Ü2ÙBÙ5ÛNÍ/�1äÂã	Ü2èõìNèSÜ*áNÍ7ëNÍ«Ù�Í�ã«Ù�ägÌ�à«ÏßòXá�ä*Ù5ÛNÍ«Ì�ÚDägÌ�ëNà«×@É���Ù�ÛNÍN�-;�����'M0-�@��Í%ê4ìÄÍ�Ì!ÉSøEÍ�áFÙ>Ü*è
÷ÂÉSÍ«èSë�ã«ägèSèJÍ�ã%Ù5Í�ë�ËNáNëNÍ«Ì�Í&êNÜ2ã«Ù5èQ÷�Ù�ÛNÍ�à!Í�ã«ägáNëNÉQÙ5ÉSä*áNàBÉJàBëGÉ ð ÉSëNÍ«ëdØF÷¨Ù5ÛNÉJàBã«ägøÔìGËGÙ5Í«ëdÉSà!ä*Ù5Ì!ägìNÉSã
÷ÂÉSÍ«èSë�×GÙ�ÛNÍßägØNà!Í�Ì ð Í�ë§÷4ÉJÍ�èJëNà.ã	Ü*á¨ØÄÍ�ã«ägÌ�Ì!Í�ã%Ù5Í�ë��1ägÌMÙ5ÛGÍ7Ü2ã�ã�Í«ìGÙ>Ü2áNã�Í�ä��UÙ5ÛNÍßà�ä*èSÍ�áGägÉSë�Ï
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ÈiÉSáNÜ*èSèQ÷g×�ÉQÙ¬ÉSà©áGÍ�ã�Í«à�à�Ü*Ì!÷�Ù5ä¡Ü�Ù�Ù5Í«øÔì4Ù©Ù5äB��Ë}Ü*áFÙ5ÉQÙ>Ü2Ù�É ð Í�èJ÷ ã>Û}Ü*Ì�Ü*ã«Ù�Í�Ì!ÉSñ�ÍçÙ�ÛNÍ��1Ì5Ü*ã%Ù5ÉJägá}Ü*è
øÔÜ*ÊgáNÍ%Ù5ÉSã�ëGÉSà�ìÄÍ�Ì!à�ÉJägáôä��¾Ù�ÛNÍ.ìNÌ�äÂëNËNã%Ù5à�à�ÛNäyÚ.á ÉJáEÈiÉSÊNÏFÎ4Ï í	� Ù�äßà�Í�ÍBÉ���×gÉJáNëNÍ«Í�ë�×�Ù5ÛNÍ.Ì!Í)��ËNÉSà!ÉJÙ�Í
�§ù��/çÂýUÒ��/çÔe í�� i Ã ã«ägáNà!Ù�Ì5Ü*ÉJáFÙ©ägá;Ü2ã>ÛNÉSÍ ð ÉJáNÊ�ìNÜ*Ì!Ù�ÉSã�èJÍ%å_ò�óúÌ�Í«à�ägèJËGÙ5ÉJägá ÉJà©Ü*ã«ã�ägøEìNèJÉSà�ÛGÍ�ë�Ï
�Uä Ü*ã«ã�ägøEìNèJÉSà�ÛöÙ�ÛNÉSà�ã>ÛNÜ*Ì5Ü*ã%Ù5Í«Ì�ÉSñ�Ü2Ù5ÉJägá�×Nã«ägáNà!ÉSëNÍ«ÌBÈõÉSÊNÏNÎ4Ï í	ï Ï

��ÛNÉSàMæNÊgËNÌ�Í£à!ÛNäyÚ.à�Ü�æNÙMÙ5ä©Ù�ÛNÍ�Ù5ä2Ù>Ü*è�ùLà�ËGøÔøEÍ�ë�ý&×Gã�Ü*èSã«ËNèoÜ2Ù�Í�ëçÜ2ã�ã�Í«ìGÙ>Ü2áNã�ÍßìNÌ!ä*æ}èSÍ+�1Ì�ägø
ÈiÉJÊNÏnÎ4Ï í-� ä���Ù5ÛGÍ��1ägÌ!ø Þ�Ü2ËNà�à!ÉoÜ*á�â�èJÉSáNÍ�Ü*Ì�Ï¹��ÛNÍ§æNÙ ÛNÜ*à ÜÝã�Í«á�Ù�Ì�ägÉJë Ü�Ù í Ï Ú ÕÄiB�9åXø Ü2áNë
Ü��1Ì5Ü*ã%Ù5ÉSä*á}Ü*è#øÔÜ*ÊgáNÍ%Ù5ÉSã¬ëGÉSà�ìÄÍ�Ì!à�ÉJägá ä�� í Ï ���ÄÃ Ï���ÛNÉJà7ã«ägøÔìNÜ*Ì�Í«à$�LÜ ð ägÌ5Ü*ØGèJ÷ ù1Ù�ä�Ü2Ø�ägË4Ù�ägáGÍ
ì}Ü*Ì+ÙôÉSá�Ù�Í�á�ägÌ¬Í�èJÍ ð Í�á�ý�þ�&EÚ.ÉJÙ�Û�Ù5ÛNÍ¨Í!1¾Í«ã«Ù5É ð Í��1Ì5Ü2ã«Ù5ÉJägá}Ü*èDø Ü2ÊgáNÍ«Ù�ÉSãÔëNÉSà!ì�Í«Ì�à�ÉJägá�ägØNà!Í�Ì ð Í�ë
ÉSá�Ù5ÛGÍ�ë}Ü2Ù5Ü Üc�sÙ5Í�ÌÔÜ ëGÍ«Ù>Ü2ÉSèSÍ«ë Ì!Í�ëNËGã«Ù5ÉJägá ìGÌ�äÂã�Í�à!à�×.Ü*àÔà�ÛNäyÚ.á ÉJá('Öû©é ó�ä*áNáNÍ�èJè íyïgïgï*) Ü2áNë
Ù5ÛGÍÔã>Û}Ü2ìGÙ5Í«Ì�à�×	À�ó£Ü2Ù5Ü�ß�Í«ëNËNã«Ù�ÉSägá �UÍ�ã>ÛNáNÉ���ËNÍ�à/�1ä*ÌßÜ�ü4ËGì�Í«Ì�ã�ä*áNëNËNã%Ù5ÉSáGÊ�ü4ägèJÍ�áNä*ÉSë¡òXà�ä*Ù�ägìÄÍ
ü4ìÄÍ�ã%Ù5Ì�ä*øÔÍ%Ù5Í�ÌÜÂ Ü2áNëäÀGß�Í«à�ËNèQÙ5à�Ü*áNë ¹ ägáNã«èSËNà!ÉSägáGà@ÂôØ�Í«èSäyÚßÏ

C�+ÜüKZKX�]�HcJWX�f&i��KX[Mv°!JUi<JUV)]�f�R9�KX[f&V�LNf��cQ^k�k&h O-JU��JUVcO-JWV)]@M!V¦O-JW][Q!f&k�JUO¦LUQ^k�f&ScX[Q^]�f�M!V�M^p-][HKJªi�M-O-JUk\M!p-]�HKJ}M!V-t±Qvg-f R�cJUk�O��KX[M^�ck�J�prX�M\i Q!LN]�ZcQ!kài�JUQ!R�ZKX[JWi�JWV)]�R-, ]�HKJGREJ¦Q!X�J VKM!]�Q\RIh!JW]�Q«°vQ!f&k Q^SKk�J!y
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FWHM = 0.024-> <-.

<
-

(Bρ)o = 1.346

∆
/

Bρ/Bρ = 0.024/1.346 = 1.78%

ÈiÉJÊgËNÌ�Í#Î4Ï í	ï Ñ@ÈiÉQÙ;Ù5ä Ù�ÛNÍ�ã	Ü*èJã�ËNèSÜ2Ù5Í«ëúÜ2ã�ã�Í«ìGÙ>Ü2áNã�Í ìNÌ�ä*æNèSÍ�ä���ÈiÉJÊNÏôÎ4Ï í-� Ù5ä ëNÍ«Ù�Í�Ì!øÔÉJáNÍ
�§ù��/çÂý&Ï¥ß�Í«à�ËNèQÙ�ã«ägøÔìNÜ*Ì�Í«à ð Í�Ì!÷��LÜ ð ägÌ�Ü*ØNèQ÷çÙ5äöÜ2ã«Ù5ËNÜ*èqÍ%ê4ì�Í«Ì�ÉJøÔÍ«á�Ù5Ü*èqÌ�Í«à�ËNèQÙ5àÉSá0'Öû©é ó�ägáGáNÍ�èJè íyïgïgï�) Ï
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~_^a`b^dce^�ëf^�à�ãa`bg�h-^dibjk^£ëk^ ð gJãC^ml*à�ànjNä$c.á�à!ãojk^�øpl*iqgJãrl*èJèJ÷HgSátsMgvukw�ifw í l*áNë�gSáti�cDäx`b^«áNëkgQå
iqgJägáNàyhF÷9l*ázl{`�iqgJàniygSá9sMg�ukw í w í ù1ì|l{u�^~}gýUl*áNë í w ��ùLì|l*u�^ � ý�w��Ujf^�l*ìNìkl{`ql*ib�Nà�gSà.ëk^�à!ãC`ngvh�^�ë
àniql{`nibgSákuY��`�ägø�ibjk^Yh�^rl2øôå�^�á�iq`bl*áNãC^_^�áNë�l2áNë øEä ð gJáku�i�ä$c?l{`!ëNà�ibjk^+�1äÂãrl*è�ìNèvl*ák^*wnü4ì�^�ãCgQæ}ãrl(å
iqgJägáNà�ä��
iqjf^�^&ê4ì-^a`bgSøH^�á�iql*è@àb^�iq�Nì9l{`b^mu�g ð ^«á9gJá��Ml{hGèv^"ifw í w

ö�õn� ��ü��
�6�lþ��d�W�Kü�ù�ú|�§ýIü�û��
�²ÿ@þ�
lýeú©ù�ü©þ��
�²ÿ

ò��Js�gvukw¨ifw í ibjk^çìk`bgJø�l*`!÷Ùod^�h-^Cl*ø�g��O�bjk�$cy��^C��iq^a`bgv�fuB��`n�gø�ibjk^�`bg�u�j�i�iq��`b^Cl{�aiHg��
iqjf^~iol{`nu�^aiY�oj|l*ø�h�^C`aw²�Ujk^O�!ì-^a�Cg��k�Ol{gSø����Wiqjk^a�b^O^�����^C`ngSøH^C��iq�Yc�l{�Yibjk^��k`n���f�k�aibgv���]l*�k�
gv�f^C��iqg��|�rl*ibgv���O�����k^a�fiq`n������`bgv�ojxg��b�{ib���-^a�[gv�xlT`b^au�gv���x����iqjf^yiql{hk��^U����g��b�{ib����^C�W�bg�u��kg��|�rl{��ib�J÷
h�^C�v�$c iqj|l�i����eibjk^x�k`bgJø�l{`+÷¡h�^rl2ø9wxs|��`Yibjkgv�m`n^rl{�n���£¢¤iqjk^ �c�-# ¹ iql{`bu{^aiTc�l{���ojf���b^a�2�b�9�¥�
�|�agv^C��ib�J÷¦ibjkgv�o§ ù�¨�¨r©¡øHuzê*��øEþ�ý�ib���niq�{��h��{iqjªiqjf^«�f`bgSøpl{`+÷2h�^rl*ø¬l{�Oc�^a�v�yl{�Hl{���?�{iqjf^C`C¢
^��­ib`ql{�k^a���k�®jk^rlr¯�÷x`b^Cl{�aibgv���x�k`n���f�k�aib�e�k^Cl{`Wiqjk^Ê»°l{�k�qÎ6����iqjk^y�k`n�cën^C��iqgv��^{w�ûT�xiqjf^��*iqjk^a`
j|l{�f�£¢�ibjkgv��iol{`nu�^ai�c�l{�d�nibgv���£iqjkg��¡^C�f���ku�j¡ib�tl{���v�$c<ibjk^~`n^C�vl*iqg�¯�^C�Q÷F�vg�u�j�iq^a`_`n^rl{��iqgv�{�¡�k`n�����
�k��iq�d���[g���iq^C`n^C��iYiq���|l{�b�_iqjk`n���ku�jzg�ir¢-l{�vh�^Cg�iycyg�iqj9iqjk^agv`Y§±g��k^aibgv��^C�k^a`bu�g�^C�d�k^au�`ql*�k^C�£w��Ujk^
�k^a�C^C�n�ql{`+÷F^C�f^C`bu2÷±���v���n�Ul{�k�F`bl{�ku�^Y�rl{���C�k�vl*iqg����k�¦����`�g����k�?�|l*�b�bg��ku~ibjk`b���fu�jtiqjk^_iol{`nu�^aiyl*�k�
�k^�iq^C��iq��`n�Uc�^a`b^�l{�C�a�gøH�k�vg��bjk^a�t�k�bg��ku�iqjf^l��ß�ò�ê²�k`b�{u�`ql*ø³hF÷�'ëp�gv^au��v^a`?´ #�gv^a`b�ql*�o§z¨$µ�µQi ) w

�Ujk^¡�n^C��^C�aibg�¯­g�i�¶·l{�k�¸^C�k^a`bu{¶ª�����b�n^C�Hgv¹H�-���n^C�ªh�¶ªiqjk^Fiqjfgv�o§¦iol*`bu�^�ip�n��¹H^acyj|l*iH�a��¹x�
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sMg�u��k`b^þifw�¨{º[»Lè�l{u�^�¨ Ú i�¼�w�½¼ê #�gvu�¾����L¿��b�{ib����^O¾���^C��iq`b�{¹p^�iq^C`aw_¾��ojk^C¹�iqgv���{ÀW�n^aiq�f�zcyjkgv�oj
c?l*��hk�fgv��iTl{�k�Á�k�b^a�0À���`Tiqjfgv�diqjf^C�bg��CwHÂUjk^>ºd¾ ¹?ÃWÄ �~ÅO¨K�{Æ{Æ���¶­�C�v�*iq`b�{�Áh�^rl*¹
^C��iq^a`b^a�ÁÀ�`n��¹Çibjk^O`bg�u�j�in��jkl{�k�����bgv�f^�iq�F`n^rl{��imgv�¡ibjk^�iol*`bu�^�iT�oj|l{¹�h�^C`aw�ßy^rl{�È�
iqg����ª�k`b�­�k�k��iq�Oc�^a`b^�À����a�k�b^a�¸ibjk`b�{�ku�jªiqjk^��b�{�v^C�f��gv�·g��������*iqgv�Cl{�ÊdÉiqjfgv�o§2��^C�k� Ä
����iq�2ibjk^¡jfgvu�j���`b^a�b�����fiqg����ª�bgv��gv�a�����f^aiq^a�aib��`b�Fl�ipibjk^9ÀÊl{`H�v^�ÀËipÀ��{`pg��k^C��iqg��|�rlÌ�
iqg������{À��-�{�b�bg�hk�v^�^����{ibgv�*¢��k^a�fiq`n������`bgv�ojz»Êjk^Clr¯­¶f¼eg��b�{ib����^C�CwMÂUjk^Y^a�±ib`ql{�f�C^��[l{�k�
À����Cl{�����k�¥l*�k^W�k^aib^C��iq��`P��¶­�niq^a¹p�
À���`
^C�k^a`bu{¶{¢��-�{�bg�ibgv����l{�k��iqg�¹p^È���{À¥�[×|gvu�j�ie»±Ø�ÙcÑ�¼
¹p^Cl{�b�f`b^C¹H^C��ib�Yl{`n^T�bjk�$cy�£w
mÖmämÖmÖmäÐ

�k��gv�rl�iq^tl*�|l{��¶­�ngv���{ÀUibjk^F�$¯�^a`ql{����`b^Cl{�aibgv���·¹H^C�ojkl{�kgv�n¹9Í®gv��¯{^C�nibgvu�l�iqgv�{�¦�{Àyiqjk^��k�k�k^a`b��¶­g��ku
`b^Cl{�aibgv����¹H^C�oj|l*�kgv�n¹z»��o¼ece���k�v�«h�^dÀÊl{�Cg��vg�iql*iq^a�th�¶«l�iqjkg��k�k^C`a¢|�v^a�b�y�b^a�v^C��iqg�¯�^Tiol{`nu�^aiCw �

ö�õ�Î �C�<ü�ú©ù��²û�ýeÏ·ÎPÐ°�*505H3 ÷Á��Ñ�Ò�Ó 
lý�ü�ýeû}ü��Pú�ù��	
 ù��/ýeú�ü��²ú©ý�ÿ

sMgvufwZifw�¨T�bjf�Ìcy��l{��l*�k�±�k�¥l{`a¢f¹H^C�oj|l*�kgv�Cl{�£l{��^C`�iq�k`n^{¢fcyjfgv�ojFc?l*�U�k�¥l{�a^C� Ú ¨T�a¹Ah�^a¶{���k�
iqjf^yiql{`bu{^airwMÂUjk^y¹p^a�oj|l{�kg��rl{�|l*�-^a`niq�f`b^{¢±g��xib�k`b��¢­g��Wgv¹H¹p^a�kg¥l�iq^C��¶�gv�OÀ�`b����i[�{À�iqjf^������ng�iqg������
�b^a�k�bg�iqg�¯�^{¢­�|l{`bl{�v��^C�Ô���k�vl*iq^®u�l{�®lr¯*l{�¥l{�f�ojk^y�C���k��ib^C`_»[�{Õ_�Bè�è k ¹ 'É¾­c�l{�9¨rµ�µ Ú*) ¼�¢�cyjkg��oj��n^C`n¯{^C�
l{�?ibjk^m�b����^C�k��g�� Ä �U^C��iq`bl{�k�C^m�k^�iq^a�aiq�{`Cw[ÂUjk^C`n^�ce^C`n^Ti�c��H�kg�1-^C`n^C��iq��¶t�ngvÖC^a�¡l*�-^a`niq�f`b^T�k�vl*iq^a�
lr¯*l{gv�vl{hk�v^tib�0�ojf�����n^9À�`n��¹9wJÂUjk^C�n^z�k�¥l�iq^C�xce^C`b^¡¹�l{�f^«�*ÀT�b����gv�¸hk`ql*�b�tl*�k�J^Cl{�oj×j|l{�Jl
�rl*`bh����x�niq�{��l�AO��^C�Hiq�mg�ib�W�C^a�±ib^C`awWÂUjk^_�Cl{`bh��������k�v�f����hf`ql{�n�Pc?l{�[�n��AH�Cgv^a��iq��¶Oibjkgv�o§�iq���nib���
l{��¶�`b^Cl{�aibgv�����k`n���f�k�aib�_^a¹pg�ibiq^a�«l*iy^Cg�iqjk^a`+ãCØÚÙ�Û`�ÜÆ � � f�g��Fiqjk^����k^m�rl*�b^{¢Ý��`yl�i�ãCØÚÙ�Û`�Ô� � �-f
gv�°ibjk^��rl{�n^Á�*À�ibjk^��{iqjk^a`�l{��^C`nib�k`b^��k�vl*iq^*wÞÂUjk^�����^C�ßl{`b^Cl{�F�{À�iqjk^Ál{��^C`�iq�k`n^Á�f�¥l*ib^C�C¢
�~ã Ó ã)î�åNòOà�ã)î�ï ð�»Ê�n^C^FÂ�l{hk��^¾ifw�¨Ì¼�¢Wce^C`b^��ojk�{�b^C�¸�b�zibj|l*iOibjk^F�C���f�±ix`bl*iq^��{Àyiqjk^��{Õ_�
è�è k ¹ c�l{�Y§*^C�fiè� Ú }Ì��}{ÆHÅ"~�Ö{w�ÂUjk^~��gv¹Hg�ibgv�ku��a`bg�iq^C`ng¥lxjk^C`n^�gv���k�{i�iqjf^~�k^a^C�ziq�p`b^a�niq`ngv��i
�«»�á/ç­¼UÒ{á/ç|¢Ý�bg��k�C^miqjfgv�y�rl{�«h�^�l*�cën�k�nib^C�«cyg�iqj«�b�*ÀËi�c?l{`n^~l*�-^a`niq�f`b^C�_l*iyiqjf^�À��­�rl{�¤�f�¥l{�k^T�{`
gv�Oibjk^²�*Õ_��è�è k ¹ �b��^C�aib`qlfw ß_l*ibjk^C`a¢�iqjk^��C���f�niq`bl{gv��i[jk^a`b^�gv�Wiqjf^ Ú }Ì��}{ÆTÅ:~�Ö_�a���k��iqg��ku*��`bl*iq^

¾
s�f�][H~][HKf�R§f�V~i�f&VcOzj6Q^VcO�prM\X¦prZ-][ZKX[J¥X[JNprJWX[JWV�LNJ!j©Qli§ZcL�Hè][HKf&VcVKJWX§][Q!X��\JN]¦u�f&]�H
Q!V~Q^X[JUQ!k�O-JUVcREf&]�h/M^p
âCã i<�-�vLWi�C$u}Q\R�]�JGR�][JUO�ScX�f�JNµch\yÔücX�M\i ][HKf�R¥]�JGR�]Gj�]�HcJ`ZcR�J$M!p¦iPZcL�H-t£]�Hcf&VKVcJWX+][Q^X[�!JW][R�uIQ!R[	�ZcO-�\JUO�][MS�J¥�!JUVKJWX�Q^k�k�hYLNM\i<��Qv]�f�SKk�J�u�f&]�Hè][HKJ¥JWg	��JWX[f�i<JUV)][Q^k�REJW]�ZK�qQ!VcO�i�JN][HKM-OKRPO-JU°!JUk&M\��JGO/prM!X¦][HKf L���j@RE]�M!�c�Kf&Vc�][Q!X��\JN]�RWy¡äeMvu}JW°!JUXUj�]�HcJl]�HKf�V�][Q!X��\JN]�X[JÜ�)ZKf�X�JGO
Q~k&Mvu}JWX��KX[f�i�Q!X�h)t�S�JGQ^i X�Qv][J$Q!R�HcJUQ«°	hq�KX[M-O-ZcLN][R�u}JWX[J]�X�Q^V�REi�f&]E]�JGO<]�HKX[M!Zc�!H<f�]Gy�m�]ª]�HKJUX�JWprM!X[J�X�J@�\Zcf&X[JUO§�!X[JUQ^]�JWX6Q^]E][JWV)]�f�M!V�prX[M!i ]�HKJeJWg-��JUX�f�i�JWV)]�JUX[R�][M¦f&V�REZKX[JI]�HcJ�KX[f&i�Q!X�h§S�JGQ^i0O-f O�VKM^]}O-X�f&pÇ]}Q«uIQ«h¦prX[M!i f&][R}Q^k�f&�\VKi�JWV)]ªu�f&]�H�][HKJ�JUV\][X[Q!VcLNJWt�Q!��JUXE][ZKX[J}�ck�Q^]�J�� RªLWJWV)]�JUXEt±RE]�M!��ju�HKf L�H²u�M\ZKk�O+X�Q^�Kf O-k�h¥LWQ!ZcREJ�X�Q!O-f Qv][f&M\V�OKQ!i�Q^�!JT]�M�][HKJ prM-LWQ!k�t��Kk Q^VKJ�b	f�O-JW]�JGL
]�M\X[RUy
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Â�l{hk��^:ifw�¨�º[½_�kg�¯�^a`b�bg�i�¶��{Àþê9gv�ojkg�u�l{�Cd�#�gvu�¾����£¿��n�{iq����^�¾���^C�aib`b��¹H^aib^C` Ä l*ihºd¾ ¹?Ã w
å #�^Cl{¹

¿����£º �E� 
.oY^Cæ '�ç
ÅTgv�k^�iqg��d^C�k^a`bu{¶�º Ú Æ>ê«^aè$ê��·»Ê©péT^aèT¼
¿���iq^a�k�bg�i�¶-º e<©fêbix^C� k »�¨�wìë�^ çkí�î �|l*`niqg��C��^C�oï��o¼�¢

l*ÀËiq^a`yl*ibib^C�±�|l*ibgv����h�¶�¨$Æ��q¨$Æ�Æ*ð
ñ �a�C^a�v^C`bl*iq�{`Cº ÅO¨Ìë*Æ�Æf¢|ò_l*iqg����|l{�£¾��k��^C`b�a���k�k�f�aiqg��ku

ó ¶­�C�v�*iq`b�{� Ã l{h���`bl*iq��`�¶�»Êòd¾ ó?Ã ¼�w
å Â�l{`bu�^�i

ô¡l*ib^C`ng¥l{��º õ Ù÷ö ó gv���¥lr¶�^a`b^a�9u�`bl{�kjkg�iq^dÀ���g��v�aw
ñ ^a`bgvl{�¤Õd^C�f�bg�i�¶�º ¨{¨r©x¹pu±ï��C¹ æ

å ¾�����^C�k�{gv�t�|^a�v�
ó �k`n`b^C��i���iq����`bg�u�gv�fg�i�¶�º ø{ÆHl*¹p�k�_ùú¨�ê�û�üOÂ���¹ý»�þ�ÿ��C�k�Ë¼
ô¡l�����¹��k¹ ó �f`b`b^a��irº ¨��{Æxl{¹p�f�

å ¾�����^C�k���v�F^C��ib`ql{�k�a^t»���h��n^a�aiÈ¼
ñ ��^C`�iq�k`n^C�aº Æ�ê	��
���
CØÚÙ�Û��6ûfê�¨�
y�{`Yë­êìë�
���
CØÚÙ�Û��6üfê ë�
C¢

l{�k�����ÝØÚÙ�ÛYù4ë��
Â��v¹��v�fu*����iq���F´�
������e�f^aiq^a�aib��`Cº �
������i ���������n^C�k�!��i���¯�^T�kl{`ql{���v^a���k�vl*iq^mlr¯*l{�¥l*�k�ojk^

�C���f�±ib^C`�»÷ë$��Õ"�#� ñ ó ¼�¢$�v�n�*���­�aiql{�k^du�l{�Cw
ó ���k��i��v�kuH`ql*ib^{º �6û�}Tà¸}*Æx§�%�Ö�»&�'� ñ ó ¼

å ¾�����^C�k���v�tÀ��­�rl{�Ô���k�vl{�k^O»(�v¹pl{u�^r¼
�*),+y´ i��v¹H^����niol*`niU�!�vu��|l*� û�¨�w ø.-£¹�¾��
�*) æ º ©�ë�wìë/-£¹�¾��
¾��Ô�0�®¾fÕ�º ë*û�Æ1-£¹ ¾��
)3254(65798�:oÙ�ØËº ¨rÆ�Æ�Æ1-£¹�¾��
ó ���k��i��v�kuH`ql*ib^{º �Ü}*Æ�Æ*%_Öp»�l*i;�*),+b¼
Ã ��u<���{º Â
`���u�u�^a`yl{�k��i �v¹��v�fu��niql{`niy���=�*),+?^�¯�^C��iC¢

i ��¹>���ku��nib���«�����k^C�vl$¶{^C�?�#� ñ ó l{�k�­�k^T�!�vu��|l*�÷w
å ¾���^C��iq`b�{¹p^�iq^C`y�@��¹p^a�k�������k�aº

Â�l{`bu�^�iyiq�OÀ����Cl{�����k�¥l*�k^Y�@���niql{�k�C^*º�ü�w ü�ë�¹
�v¹pl{u�^rï*��h��n^a�ai�»(�Ëï{Æ�¼®�@�v��iol{�k�a^{º }­wìë�}{ï�à�¨{w ûA��¹ »Êl{�n¶­¹H¹p^�iq`!�v�d¹H���f^$¼
Â��v¹H^����{À¥�CB@�vu�j�i?�D�v�niql{�k�a^{º ü�w ûf¨m¹
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�5��¹>��iol*i��v���¡�{À?iqjf^Fë{Õ_�E�#� ñ ó �k^aib^C��iq��`���iq�n^C��À�wFÂUjk^�ë{Õ_�E�#� ñ ó c?l*�~�{Àyl�i�¶­�-^t`n���fi��v�k^a��¶
¹pl{�k^«h±¶ªibjk^¡òY¾ ó?Ã Õd^aib^C�aib��` Ã l*h-��`bl*iq�{`n¶�¢ej|lr¯��v�ku2l{�×l{��i ��¯�^9l{`b^Cl0¹H^rl{�n�k`����ku�¨rÆ��-¨$Æ
�C¹ æ wP¿��n�*���­�aiql{�k^_u�l{�el*i��$�o¨$ÆmÂ��{`b`C¢�l{�k���C����i ���±�k���k�n��¶H`b^a�k^ace^C�Fh�¶*B|�$cm¢�c�l{���f�b^C��l*�®ibjk^
lr¯*l{�¥l{�f�ojk^�u�l*�CwMÂUjf^Uë{Õ_�E�#� ñ óYÄ ��ðGFY���-�{����i��v���m�!�vu��|l*�v�Lc�^a`b^?��h�iol����k^C��h±¶�`n^C�����ni���¯�^e�oj|l{`nu�^
�@��¯����������YÀ�`b�{¹<�rl�iqjk�­�k^[�k�¥l�iq^C�a¢Ì���k^Wjk��`!�vÖa����iol{����¶_l{�k�Tiqjf^®�*iqjk^a`£¯�^C`�i ���rl{����¶_�niq`!�v��^C�£¢Ì�����Cl*iq^a�
���Á^H��iqjk^a`��!�v�k^O�*ÀUlF�C^a�±ib`ql{��¢��n���5����l{�k�­�k^x�k�¥l�iq^{wxÂUjk^H�k�vl*iq^a�dc�^a`b^H¹�l{�f^H�*À?l{���k¹��v�@��ÖC^C�
������¶{^aiqj�¶­�v^a�k^T�bjf^C^aib��l{�k�tiqjf^T�-�{ib^C��i �vl{�£l*�k�k�5��^C�th�^ai�ce^C^a�«ibjk^C¹ `ql{�fu�^C�tÀ�`n��¹Aü{Æ�Æ~iq�xü�}*Æ
è[����iq�U�k^a�-^a�k�@�v�fup���Fibjk^mh-^Cl{¹ `ql�iq^ml{�k��iqjf^��f^Cu�`n^C^��{ÀM�f^aiq^a�aib��`�l{u<�v�fukw

ÂUjk^I�'� ñ ó �����!��i �����Á���vu{�|l{�v�Tce^C`n^��k�n^C�·�k`!�v�k�J�v�|l{����¶«iq�9�k`b�$¯��v�k^�l9¹H^rl{�n�k`b^H�{ÀU^Cl{�oj
`b^Cl{�ai��v���¡�k`b�­�k�k��i Ä �K
������ow ñ �L�v��iq`!�v�k�!�v���-�{����i��v���«`b^a�b�����fi �����¡�*À®l{h-�{�fi�¨�¹p¹ l*iKM�NIOQP����
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®O�ykShaï�ó&ô5�$ò�ó���ô ñMhz®OhzkRwyhz�\L�u o\n�lxjYkShz®bl�L�u��zm
IVúÎû k3ü<ý�þ}ÿ�� øºß ��þ ù ÿ��:ý �������
	 º ÿ�� ¹�þ ÿ ¹ �9ý º ��þ ��
 ù þ:ý«ÿ�� þ 
 ÿ�ÿ±ß º ý �

ÿ ý þ ÿTý5ü ÷� ºD¸ ý þ ÿ���

Ã��q�ShshYo\n�lxj�jNn�hV¯xl�kSL��yt��d��jNkStT�sjNtTkShz�£kShs��kShs�Shzu3j£LQurjNnThz�ShY������jN�s¥��s�yu��RLQ��hsk�÷�kS�Rj£��L�w�m�ø�m!¥�m

ÃVn�hr��hJ¼'jR¡În9l�u����T�Q��j`n�hzkRhO�Rn��vo\���yu����=�yu�h�-V¡�n3���[hskSpi�y��lT¥ijNn�h�-�¸ð¤�êAp9l�u��{¥#p[h�¼-�ykShrlxu��
®bl�wyu�h�jNLQ���Shs�Qhs�sjNL��yu7L���LQ®O�i�y�Shs�P�yuPjSn�h}�9lgj
lT¥y��tTj���¼9jSn�h�¼-��t�kF-\¡În3���ihzkRp[����l�hx¥á-ö¸C¤�ê � ¤87T¥
�SnT�±o\u�L�u|jNnTh�t����ihzk_¡���hJ¼'jR¡În9l�u��|���Q��jM��¼Y��L�w�mLøTm�¤ym?ÃVnTLQ�P�Thz®O�yu��RjSkNlxjShz�Po\n�lxjr�i�ykRjSLQ�yu¢��¼
hªlx�
n|������jqLQu¢��LQwTm¤øTm�¤b�s�ykSkRhz�S�i�yu��T�MjN�=l �SLQuTwy�Qh°¡>-»^�hsjSn�h�¡�^��Q���
n¢n����ihzkRp[�y�QlTmRÃVnThbkRLQwyn3jR¡
n9l�uT��¡��RLQ��h<������jVL�u ��LQw�m�øTmå¥7LQ��jSn�h��Nl�®Oh�¥��RLQu�w��Qhv-õ¸C¤�ê7p�l�u��
l��VLQ�V�Rn��vo\u=L�uAjNn�h<�T�Q��j}jS�
L�jS�V�Qh�¼'jª¥Y��¤¢óEñ�ô7L�j\n�l��\p[hshzu
�St�p��Rhs�sjShz�¹jS��jSn�h�®�lxwyu�hsjSLQ�:�Rhz��hz�sjSLQ�yu�¹�Z=À&ÉP]�Á�®.ÉP]�¸0¤�§ëaA¥�@�mñF�vo�¥d�Qh�j7t��7l��S�Rt�®bhbjNn9lxjPo�hAÀ�u��vo�¥��S��®bhsn��vo g ¥�jNn9lgjª¥dLQu!��LQw�m
øTmå¥�¥�jSn�hA��LQl�wy�yu�l��Q���
��hs�S�zhsu���L�u�wrp9l�u��bjN�MjSn�h:kRLQwyn3jR¡În9l�u��O�SL���h�¥�o\n��y�Rh:hzu���LQ���Q���ªlxjShz��uThªl�k�jN�7hsu�hzkRw��O�
n9l�u�u�hs�
û<Ä<Ä�¥�LQ��jNn�hæö<¸.-M¥�¼-t���������jNkSL����ihz�r�
n9l�kRwyh}��j
lxjSh�m_ÃVnThV�Qhz�R��¡ÎLQu3jNhsu��Shx¥3��L�l�w��yu9l������<��hs�S�shzu���L�u�w
p9l�uT�:�RtT�RjdjN��L�jN����hJ¼'jd®7tT�RjdjNnThzuOp[h}jSn�hXö�¸.- � ¤Y�
n9l�kSw�hV�Rj
lgjNh\��¼�-ä¸ç¤�ê�À-jSn�hXö�¸.- � ¤
�
n9l�kRwyh��RjNlxjNh�LQ�VuT��jFl��y¼-t��Q���A�i�y��t��QlxjNhs�
l��VLQ�}jSn�hK¼-t��Q���A�RjSkSL����[hs� �yu�hqlxjVjNnTLQ�\hzu�hskSw��DÁ°m

ÃVn9lxjrjSn�h öv¡�p9l�uT�!�yu!jNnTh��QhJ¼'j�¡�n9lxu��!�SL���h��.¼`l�w�L�¯yhsu~-¬p9l�uT��®Pt��Rjrpih�jSn�hA�Q�vo£hzk¦ö
�RjNlxjNhx¥TL���kShs��t�LQkRhz�Ap3��¼���u«mføTm���mdÃVn�h:kRhªl��R�yuA�ªlxu�p[hF�Shzhsu l���¼-���Q�Q�vo\��¹ ì ���Q�AUM¥S-	lxu��IÉP]
�z��u��RjNl�u3jª¥{jSn�hzu�jSn�hR÷5õ
ü,ñ�ô�ö±¡Î�RjNlxjNhPl����ihªl�kR�:lxj:l?÷5õ
ü,ñ�ôOjS��j
lx��hsu�hzkRw��ymK½�u�l��SL�®bL���l�k}¯�hzLQu{¥
¼-kS��®å¼d��u«m�øTm øOo�h7�RhzhPjSn9lxj:l��`�yuThPwy��hz�;¼-kS�y® ö�¸Ï-0jN� ö�¸ - � ¤Plxj:�s�yu���j
l�u3jq-�lxu��
ÉP]9¥TjS��À�hzhs�=U��s�yu���j
l�u3j\kShs��t�LQkRhz�}jNnTLQ�VU	jS�Opih]¼-�ytTu��
lxjP�4�î¡
�vñ�ô7Z���jSn9l�u L�j£o}l���¼-�ytTu��
jN��pih�LQu�jNn�hK¼-t������3¡���jNkRLQ���ihz��ö7��j
lxjSh�mñF�voä�Qhsj�t��,¼-���zt����yu�jNnTh`÷9u�h°¡��RjSkSt���jNt�kRh�üF�øó]�4�L�
hªl��
n�öv¡�p9lxu��«m��öL�jNn�L�uAp[�xjNn�jSn�h]¼-t������
�RjSkSL����[hs�|lxu��¢jSn�h�ö ¸ -�1ç¤y¥2-»¸ù¤�ê�p9l�u��«¥5jNnThzkShOl�kRh��S®bl��Q��hs�Q��LQ���Rhz�<hs¯�L���hzu3jªm�ÃVn�hs�Sho>TøÜ�Í}ÞCÒ�ÐEØÚÑÂÌÎÏrØÎä�ÑÂÌzÑ�Ü�âÈãJÞÎÛ�Ò¢ØÎÑÂã�Üyä�Ò�ÌvØÎã'Ö�ÏQã�Ö}ØÚÒ¢ÑÂÜ}Ï�á#âÈÞÚã�Û Ð�Ò�Ó�ÑÂÖ}ÞCÒuØÚÑ�ãJÜ�Ö�Ï!Ò�ÛyÌzà�ä}Ñ	ÐCä�Ò¢ÞÚÏrÒ�Ü�Ò¢ÓÂã�ÝHÌ@ã¢â<ØÎä�Ï
Ð0Ô�Ð�Ó�ã�ØÎÞÚã�Üá? Ì�Í}ÞÎÑÂÛ�Ò¢ÞÚÔ�ó��5òdØÚ×}Ü}Ï�ë$írä�ÑÂÌ�Í�ÞÎã�Ð0Ï�ÌÎÌ�Ñ	ÌQá�Ñ	ÌÎÐ�×�ÌÚÌ&Ï�á;Ö�Ï�ÓÂãuàdë
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�v¯xl���¡Î�Sn9l��ihz�b�RjSkSt���jNt�kRhz�V�z��kSkShs�S�i�yu��AjS�MjNnTh:�Shs�9l�kNlgjNh`L��S��jS�y�ihz���.¼#hz��hz®Ohzu3j�-õ¸0¤�ê�md�9kS�y®
¼d��u��zmÝøTm�ørl�u���ø�më�PL�j}LQ�}l����9l�kRhzu3jVjNn�lxj\lxjUöq¸.-ö¸ç�s�yu��RjNl�u3jª¥�jSn�h:n�hzlv¯�L�hzk�À%®O�ykRh`u�¡ÎkSLQ�
nvÁ
LQ�R��jN���[hs�Vwy��LQu �RjShz���\jN�vo�l�kS����÷5õ
ü,ñ�ôPhsu�hzkRw��
l�u��x�4�î¡
�vñ�ô7Z��Om
��LQwTmeø�m û¢LQ�bl�uêhsu���l�kRwyhz��¯yhzkR�SL��yuè��¼:jSn�h¹pi��jRjN�y®r¡�kRLQwyn3jR¡În9l�u��*������jOLQuê��LQw�m[ø�m�¤ymõ^£�

�z��®b�9lxkSLQ�R�yu�o\L�jSn¢jSn�hbkRLQwyn3j�¡�n9l�uT�¢�T�Q��jqLQu¢��L�w�m¤øTmå¥�¥5jNn�hOkShzl���hskM�Rn��yt�����u��vo»pihOl�p���h�jS�
LQ�Thzu3jNL�¼'��o\n�L��
n¹�i�ykRjSLQ�yu���¼�hªlx�
nx-�p9l�u��
LQu�jNnThq�Ql�kSw�h���LQw�mføTm�û�kRhz��kRhz�Rhzu3jN�]¼-tT�Q���3¡Î�RjNkRLQ���ihz�
LQ�R��jN���[hs�z¥9l�uT�
o\n�L��
n=�i�yk�jNLQ��uA��¼�hªl��
n=kShz�TkShz�Rhzu3jN�\jNnThqöq¸l- � ¤��[�yk�jNL��yu«m3½�u
�9l�k�jNLQ�st���lxkz¥
�Q���ªlgjNhVjNn�h/À¢-õ¸C¤87T¥áöq¸l-�Á�p9lxu��ALQub��L�w�m±øTm�ûTm�ñF�vo�¥��Nlª�bo£h:n9lª¯�h`�S��®bhsn��voõl��S�shzkRjNl�LQuThz�
jNn�lxj�jSn�h�LQ�R��jN���[h�¼%l�kRjSn�hz��j�kSL�wyn3j���uêjNn�L���p9lxu��èLQ�OjNn�h¹Uó¸ ¥A-Ò1ûÄê¸¬û�ø|LQ�R��jN���[h
��¼
�i��j
l��R�SL�t�® À-L�m·h�mî¹ : gW*k ^�� W*k Á�m é hz�zl��Q��jNn9lxjro£h �Nl�L���l�p[�v¯�h jSn9lxjOl�����U�¿ï��LQu ¼-tT�Q�����RjSkSL����[hs�
öv¡��RjNlxjNhs�b�Rn��yt���� ¼%l����V�yuê�ihzk�¼-hz�sjS���*n���kSL%$s�yu3j
l��\��LQu�hs�OL�uèZ�� t�u���hsk�®bl�wyu�h�jNLQ� �Rhz�Qhs�sjSLQ�yu«m
½C¼}�Rt��
n!l n��ykRL%$s�yu3j
l�����LQu�hrL�����kNlªo\u�l��zkR�y�S��jNn�hO������j�¼-kS��®âkSL�wyn3jR¡ÎjS�x¡���hJ¼'jz¥«�RjNl�kRjSLQu�w
lxj<jSn�h
: gW*k ^�� W*k ¿·���ihªl�À¨¥�jSn�LQ�O�QL�u�hAo\LQ���VLQu3jNhskS�Shs�sjz¥VLQu��ykS��hsk\¹
: gW*k ^�� W*k ¥U: gW*g Î k�� W*g ¥æ: gW \ Ý���� W \z¥}l�u��«¥Vlx�h�©��ihz��jNhz�{¥ : gW 
 Ç � W 
 ����hs�Vu���j\lx���[hzl�k}L�uA�yt�k}�RLQ®7tT��lxjSLQ�yu�l���jNnTh<�SLQ®Pt���lxjSLQ�yu�o�l��V�[hsk!¼-�ykR®bhs��v¯yhsk`lr®bl��S�VkSl�u�wyhK¼-kS��®�¥A-,jN��¥A- 1ê��¥To\n�LQ�
n{¥@¼-�ykV�St���¼-t�kz¥9L�u��z��t���hs�V�yu����tû�¥7ºöU�º6û3a�m

Ç��AjN����¥3À%kSh�¼-hzkRkSLQuTw��RjNL��Q�#jN� ��LQw�m�øTm�ûAÁF�yuTh7�ªl�u��ThsjNhskS®OLQu�hPLQ�S�xjN�y��L��PL���hzu3jNL�÷9�ªlgjNLQ��u��;¼-��k
hs¯�hzu3jN�Y�yuAjSn�h:u���j�¡C¼-t������3¡���jNkRLQ���ihz��À�ö�¸.- � ¤�Á£p9l�u��T�V��¼�hªl��
n hz��hz®Ohzu3jVt��RLQu�w7¼���u«mÝø�m øÚ3
p�tTjOn�hskSh�jNnTh�À�-	®éö�Á / jShzkS®æ����hs��u���j��ªlxu��zhs�Y��tTjªmªñY�vo´�yu�h ®7tT�Rj�t��Rh
jSn�h��S��t9l�kRhz�O��¼
kNlgjNLQ��u9l��t¼-kNl���jNLQ��u���¼-�yk�jNn�hV�Rt��z�shz�S�RL�¯�hY¯xl���t�hz���.¼ijSn�LQ��jNhzkR®�lx�d�yu�h}wy��hz��l��zkR�y�S��jSn�hV�S�ihz��jNkNl�m
ÃVn�hq�z�yuT�Rj
lxu�j�¡�Uçhs¯�hzu3jN�`l�kSh<uT�b���yu�wyhsk}�yu=l�nT�ykSL�$z�yu3j
lx�«�QL�u�h�¥�hsjN�xm

½�u=�Rn��yk�jª¥TjSn�h��Qhz�R�S�yu
n�hskSh�LQ��¹ C u��zhql�Ç�½±ñb� � ¼ ½�Ç C Ã C ò�¼ê�ªl�u
pih<�[�y�RL�jSL�¯yhs���bLQ��hsu3jNL�¡
÷9hs�«¥ Î ��� ½�Ç C Ã C ò�¼#Ç��ªl�u.pih7LQ��hsu3jNL�÷�hz��m�m�m�� ¤|��u�hrt�u���hskS��j
l�u��T��jSn�hr�R����jNhz®blxjSLQ�z��lxu��
� ¤�l��St��b�sLQhsu�jS�����R®�lx�Q�l¼-kSl��sjSLQ�yu�l��rÉP]b�Shs�Qhz��jNL��yu=�zl�u p[h�L�®b�i�y�Shs� p���jNn�h��S�ihz��jNkR�y®bh�jNhskzm kqÔVWâ�Ð�ã�×}ÞCÌ&ÏJåuÑ�â.ØÎä}Ï�×�Ü�á�Ï�ÞÚÓÂÔHÑÂÜ}ÝXà�Ý>ÇÃÝÎ�>Çîæ5ßQÞÚÏ!ÌÎã�ÓÂ×�ØÎÑÂã�Ü�ÑÂÌ�ØÎã�ã3Í�ãHãJÞ!å ØÚä}ÏrâÈÞCÒ�ÐEØÚÑ�ãJÜ�Ò¢Ó�®�¯dÞÚÏ!Ì&ØÎÞÚÑ	ÐEØÎÑÂã�Ü�à�Ñ�ÓÂÓ�Ü}ã�Ø
Ò�ÐCä�Ñ�Ï!Ù�Ï'Í�Ò�Þ&ØÚÑÂÐ�Ó�Ï,ÞÚÏ!ÌÎã�ÓÂ×�ØÎÑÂã�Ütë3írä}Ï�âÈÞÚÒJÐEØÚÑ�ãJÜ�Ò¢ÓDá�Ï0ØÚÏ!ÐEØÚã�Þ3ÞÚÏ!ÌÎã�ÓÂ×�ØÎÑÂã�Ü�Ì�� è�·�ÇQÖ�Ï! ¢Ý>Ç%ÇÃÝ>ß,ØÎä�Ò�ÜoØÎä�Ï#âÈÞCÒ�Ð0ØÎÑÂã�Ü�Ò�Ó
®�¯�ÞÚÏ!ÌÎã�ÓÂ×�ØÎÑÂã�ÜKÑÂÛyÍ.ãHÌ&Ï�áKã�Ü�ØÎä}ÏyÌÎÍ.Ï�ÐEØÎÞCÒ}ë_írä}Ï�âÈÞÚÒJÐEØÎÑÂã�Ü.Ò¢Ó�á}Ï0ØÎÏ�ÐEØÚã�Þ_ÞÎÏ�Ì&ãJÓ�×�ØÚÑ�ãJÜ�ÌWÒ�ÞÎÏ�Ñ�Ü.á�Ï�Í�Ï�Ü�á}Ï�ÜHØ_ã�â$ØÎä�Ï
ÌÎÍ.Ï�ÐEØÎÞÚã�ÛyÏ�ØÎÏ�Þ*? ÌQâÈÞCÒ�Ð0ØÎÑÂã�Ü�Ò�ÓB®�¯KÌÎÏ0ØÎØÎÑÂÜ}Ý�ë#élã�Ü.Ì&Ï*NJ×�Ï�ÜHØÎÓÂÔ�å�ã�Ü}ÏyÐ0ãJÛ#Ö}ÑÂÜ}Ï�ÌQØÚä}Ï!ÌÎÏ#ÑÂÜçNH×�ÒJá�ÞÚÒ¢ØÎ×}ÞÚÏdØÚã;ß�Ü.áKØÎä�Ï
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,�Tÿ�� þQÿ ý � k  $ ß $�ÿTý-�.
�ÿ�� þ $
½ÎjY�Sn��ytT�Q� p[h<��j
lxjShz� jNn9lgjVjNn�hskShql�kSh�lx�Q�S�r�RLQ®OLQ�Ql�k£�����RjNhs®�lgjNLQ�s�Vo\n�LQ�
n �ªlxu=pih<t��Shs��¼-��k

jNnThZi�ñ�ô¢ó��Úò*��÷�l���LQwyuT®bhsu�jS�V��¼�jNn�h�LQ�R��jN���[hs�Y��u
¯xl�kRLQ�yt���-çl�u��¼öq¸.- � ".n����ihzkRp[�y�Ql�h�m¤��h
®bl���hFlqj
lxp��QhFl�u��OjNkSL�hz�b�[hskS®7tTjNlxjNL��yu�����¼#L��yuOLQ��hsu�jSL�÷9�zlxjNL��yubl��S�RLQwyu�®Ohzu3jS��t�u3jNL��9o�hF�z�yt����
ï��øö6��÷ ó�����ñuõ
�Aï�÷�û��SlxjNL��!¼'� ¼d��u«mÝøTm�� Î ñP9C¼d��u{mÝøTm ø�m

ÃVn�hzkRh�l�kRh=�xjNn�hskb������jNhs®�lxjSLQ�s�bo\n�L��
nê®7t���jAlx�Q�S�¢pih=�
n�hs�
À�hs�«m C u�h
kShs��tTLQkShs®bhsu3j�L��
jN�¢LQuT�St�kRh
jSn9lxjOjNn�h
���T��¡�h�¯yhzuêhsá[hz�sjb��t�h
jN�.jNn�h=�9l�L�kSLQuTw�jNhzkR® À-¯�L%$xm�¹=l��OLQu*jNn�h?Ç�hz®OL�¡
¼d®b�TLQkSL��ªl���Ï¹l��S�bÏ=����hz�{Á\L��F�SlxjNL��R÷9hs�¹�z��u��SL��RjNhsu3j`o\L�jSn=jSn�hML��S��jS�y�ihz�\o\n�LQ�
n�lxkShqLQ��hsu�jSL�÷9hs�
jN�bp[hMhs¯�hzu�¡ Î l�u��¹������¡ Î m Î ����L�jSLQ�yu�l��Q���y¥TL�u=jSn�hP�zl��ShM��¼�jNnThP��kRhz�Shsu3j<h�©��ihzkSL�®bhsu3jN�z¥¨o\L�jSn
lr¯yhzk�� ®�lx�S��¡�l��R��®O®bh�jNkRLQ�<kShzl��sjSLQ�yu^À-®�l��R�SL�¯yh�p[hzl�®�l�uT�=��LQwyn3jª¥ Æª�±� Ýöj
lxkSwyh�j¢Á}�yu�h�h�©��ihz��jN�
l!�SL�wyu�L�÷9�ªl�u3jb��L�hz���è��¼q�ªl�kRp[��u«¥\hz�S�ihz�sL�l�������l���jSn�hzkRh��Sn���t��Q�èpih�¾ïÀ�u����
Ày¡Î�ytTjN�J¿y¼-kS�y®îjSn�h
j
lxkSwyh�jªm�½C¼\LQu���hshz�|jSn�h�L��S��jS�y�ihbL���hzu3jNL�÷9hz�!l�� W /�Ý�L��M�yuTh���¼}jSn�hA®O�y�RjMLQu3jShzu��RhXÀ%�yk�Ã ì ¼
®O�y�Rj\L�u�jShzu��Rh�Á°¥�jNn�L��VLQ�Vl�uT��jNn�hskV�z�yu�÷9kS®blxjNL��yu���¼�jNn�h�lx�z�ztTkNl���� ��¼5jNn�h��R����jNhz®blxjSLQ�z�\��¼5jSn�h
LQ�R��jN����LQ�:®bl��R�Flx�S�SL�wyu�®Ohzu3jN�sm

½�u��9l�k�jNLQ�st���lxkz¥¨L�jYo���t��Q��pih7h°©�jSkShs®bhs���
LQ®O�[��kRj
lxu�j\jS��¯yhskSLS¼'�
jNnThrl�p��Rhzu��sh7��¼�LQ�R��jN���[hs�
LQ�Thzu3jNL�÷9hz�¹l��Fn�lv¯�L�u�w�Uç¸ øbl�u��¹U�¸0�Ol��:lxu¹LQ®O�i�ykRjNl�u3j\�z�yu��RLQ��jNhzuT�s�=�
n�hz�
À¨m ì �vo�h�¯yhskz¥LQu�jSn�h=�TkShz�Rhzu3jAh°©��[hskSLQ®Ohzu3jS�z¥�L��S��jS�y�ihz��LQu�jNnTLQ���Q�vo£hzk��[��kRjNL��yu*��¼YjNn�h
�S�ihz��jNkNl¢l�kRh ¯�hzk��
�ihzu�h�jNkNlgjNLQuTw=lxu����Tt�u��
n�hs�|jNn�kR�yt�wyn.jNnThO�RLQ��LQ�z��u���hsjShz�sjS�ykq�Rj
lx�
Àim�ÃVn9lxjqL��z¥#jNn�hO�T��u9l�®OLQ�
kNlxu�wyhP�.¼djNn�h7�ThsjNhs�sjS�ykS�<��L���u���j`�[hskS®OL�jYjNn�L��`�
n�hs�
À¹jN��p[hPl��z�s�y®b�T�QLQ�Rn�hz��l�u��¹jSn�LQ�F®�l��Th
LQ�R��jN���[h<L���hzu3jNL�÷9�ªlgjNLQ��u��}�SL�wyu�L�÷9�ªl�u3jS���A®O�ykRh<��L��O�ztT��jªm
�9�ykF�s�y®O���Qh�jNhzuThz�S�s¥io£hPL�u��z��t���hM��LQw��zmÝøTm�îAl�uT�zøTm���o\n�L��
n�l�kRhM��LQÀ�hM��L�wy�zmÝøTm�¤7lxu���ø�m!¥�¥

p�tTj��Sn��voåZ�� ¯��zmõcFexf�m�ÃVn�hz�Rh�l�����L�jNL��yu9l��}÷9w�t�kShs���SnT�±oùjSn�h¹�Sl�®bh=�SL�®7t���lgjNhz���9lxjNl
�StTp��Rhz��jNhz��jS�Mh°©�lx�sjN����jNn�hF�Nl�®OhF®bl�wyuThsjNL��\�Shz��hz��jNLQ��u���lx�£jNn�lxj��Rn��vo\u�LQu�jNn�hF��kSh�¯�LQ�yt���Z��
¯��zmv�å�SLQ®Pt���lxjSLQ�yuT�zm Î �Q���SL�®7t���lgjNLQ��u����Sn��vo\u*n�hzkRhAo�hskShAo\kRL�jSjShzu*l�uT�!¯�L��St9lx�QL%$shz��LQu|jSn�h
ÞÚÏ!ÌÎ×}Ó�ØÚÑ�Ü�Ý,Ñ	ÌÎã¢ØÎãJÍ}Ñ	Ð�ÞÚÏ!ÌÎã�ÓÂ×�ØÚÑ�ãJÜtë



¤87A7
½#9 �0/ �Ql�u�wyt9lxwyh�m�W l
IVúmã ^ ß;þQÿ '�ÿ&��'£þ1
�þ%
 ÿ ' ù32�4�5 ' 576 ÿ�
8�(9;:�< 5 
89(�>=%��
�ÿ��?'�þ@=PýA
8�.$
² %(ä�%*) å-9;0/9R?M@GJ	V/?M5�4�9;,�=�?M9

B��Ol��s�z�y®O����LQ�Sn��ªl���LQp�kSlxjNL��yu����DC�À�L�u�hsjSLQ�:hsu�hzkRw��FEHGJI�¥�jNLQ®Oh�¡Î�DC�¡Î§�LQwyn3jKE-cFegfLI�lxu��«¥T®O�y��j
LQ®O�i�ykRjNl�u3jN����¥MC-��k}LQ�R��jN�y�TLQ�NE-Uçl�u��PO%I��ªlx�QLQpTkNlxjSLQ�yu��s¥Tl7®OhsjSn����
�Ths¯yhs�Q�y�ihz�
p3� T Ï=��Ï¹lxn9l�u
¤RQ�øsêx~3o���kSÀ�LQu�w:lxj�jSn�h ñ%SUÝ � W�W o�l���l���l��TjNhs�PjN�YjNn�h£�[hs�zt���L�l�kRL�jSLQhz�{�DC¨lF�R�y�Qhsu��yL��9l��3��h�¯�L��zhxm WHT
BVn�hs�Sh:L��S��jS�y��LQ�V�zl��QL�p�kNlgjNLQ��u���l�kShY�DC'jShzu��zl��Q��hz�VUïjSLQ��LQu�w�Wx�ªl���LQp�kSlxjNL��yu���C-��k£kRhªl��R�yu��£o\nTLQ�
nbo\L��Q�
�S���yu pihz�z��®bhql�����l�kShsu�jzm

BVn�hV�ªlx�QLQpTkNlxjSLQ�yu���kR���shz��t�kRhVhzu3j
lxLQ�Qhs�P÷9kR�Rj�jSt�u�LQuTwFjNnTh�^r¤Ú¥DXYX`�����z�Q�xjNkS��url�u��7jSn�h}pihªl�®
�QL�u�h¹jS�����TjNL�®bL[Zzh¹jSn�h.��hz��L�¯yhskR�ã�\CMjSn�h WH] 
� ¸ ò:h^� T�¸ E%Ub®éö6ù �B§�ê3aYI���kRLQ®bl�kR��p[hzl�®
m_BVn�h
�s���s�Q��jSkS�yu é ��o�l���jSn�hzuO�S��LQwyn3jS���7�Th�¡ÎjSt�u�hs�bjN�q�y�TjSLQ®OL`Zsh�jNn�hYh�©�jSkNl���jNLQ��ub�DC[hªlx�
n��DC{�Shs¯�hzkSl��LQ�R��jN���[hs�}o\n�LQ�
n o�hskShqp[�xjNnº¹
¤ym�ñYhªl�kR���Ah°©Tl��sjF®�lx�S��¡�jN�x¡Î�
n9l�kRwyhaE%Ub®éöYIbU�l�u9lx�Q�ywy�;WT�DC�jNnThq�TkSLQ®bl�k���ò:h�pihªl�®
¥9l�uT�
¥�mbcKCFtTjNL��QL�j���l��r�zl��QL�p�kNlgjNLQ��u!p[hzl�®O�r��t�h�jN��jNnThzLQk7lxjN�y®OLQ��u�tT®7p[hsk#E�O%I7lxu��êlgjN�y®OLQ�
®bl��S�dE%U%IAC%l����QL�u�wVLQuM�yk�uThªl�k�jN�FjSn�h�kRhzwyL��yuP�\C9LQu3jNhskShs�Rj�C-��k�jSn�h�h°©T�ihzkRLQ®Ohzu3j^W·��kRhªl���jNLQ��u
��kR���Tt��sjS�zm

e�ubjSn�hz�Rh`h�©��ihzkRLQ®Ohzu3jN��jNn�h�ñ%SXÝ � W·��kR����®�¡�jNhz®O�ihzkNlgjNt�kRhVhz�Qhs�sjSkS�yuO�s���z����jNkR�yu�kRhz�R�yu9l�u��sh
E¦¼àÝ é IOL��yu��R�yt�kR�zh=o�l��AtT�Shz�{mXWH]1S�t��
nöl�u9l����yw.p[hzl�®O������u���jbu�hz�shz�S�Sl�kSL�����kShs��t�LQkRh
jSn�h
¨jt>fhgjilk(m�npo?ilqsrpkut�nvi�ndwMnpgyxpz�npxpk;{ � k�|Hk�nvm�o�}b~^�R|�i�k(��|>{Rfhg�ov�0����~^fH��{D�;�p�,�p�v����~ji�mlk>k?i>{�~Rzyq�i�k,�p�;�y{j���;zy�s�yk(m�{�0� {y�p�;�p�;�y�����p�;�;�����p�v���;�p�;�y��l���0}yq o�}Kq |0|lq¡��qs�snpm�il�¢nd��k?il}��^�Kz�|lk>�K£^��¤ ��k>o(o�}�k?iHi�q7¥>�^���v¦\i��¢o(nv�sqs£ym�nvilk�§y� np|Hilq o,|lo(q¡gjilqs�s�snvil�pm�|>�
��¨ � zym�il}�npgy©R|uk>|l§\k�o?q nv�s�¡�%i���ª��pm��R�pg�«L�;|�½(g�qsnp©!�v¬�w­n®�0mlk>g�o?kd��k(m�©pk(�sk(�!w­nv£D�pm�n�il�;mlqsk>|A¬¯�pm,|lzyxpx;k>|Hilqsgyxil}�kA§ym��^o(k>�Rz�mlk;{�il�°ª�m�nv}\nv��±�k�np|l�¡k>�,�v¬Yil}�k-²�~ � wa��o?z�mlm�k(gjil�s�°nvi´³A�;§\k � �;�¡�sk(x;kp{pµ�qso�}yqsx;npg\���0}y�8n;|l|lq |�i�k>��0q¡il}Kil}yk,o�}y�;qso(ku�v¬&o>nv�sq¡£�m�nvilqs�pg¶£Dk>np��|�il��n�ililk(��§Ri-npg��K²Aq o?�p�s��µ!�pm�k?ilil���0q�i�}¶i�}yk,xpm��pz�§¢¬¯m��p� � nvi�nvg�qsn�{f�i�np�¡���0}���{^il�;xpk(il}yk>m��0q¡il}!ªd� ±��jxjn®rpk�r®np�¡z\nv£y�sku}�nvg���|����pg¶n;|l|lq |�i�nvg�o(kAil���;zym�xpm��pzy§¢qsgbil}ykuk>npml�s�����pm�gyqsgyx}y�;zym�|>�
��·>¸�}yk(m�k�q |�nv� |H�¢nb|Hzy§Dk(m�o?�;g��Rz�o?ilqsgyx¶¹ � �ºn®r�nvqs�snp£y�¡k°n�iAi�}ykd²�~ � w7�Y³A����k(r;k(m�{y¬¯�;m-�pz�m-§ym�q¡��npml�K£\k�nv�nvg\�uil}yk�£Dk>nv�»m�n�i�k>|¼��k´��k(m�k´np£y�¡k´il�-i�nv©;kp{�il}�k´m��j�;�½ilk(��§Dk(m�n�i�zymlk¾|H�;zym�o(k7��np|&np�Rk�¿;z\n�ilk;�M¸�}yk�np|�|Hq |�i�nvg�o(k�v¬�t�np�¡� np| � �;�¡kd�v¬¾il}yk¢²�~ � wÀ¹ � ��q¡�;gL|l�pz�m�o(k°x;ml�;zy§�q |uxpm�k>nvil�s��nv§y§ym�k>o(qsnvilk��!¬¯�pm,�;£y�sq¡x;q¡gyxK�pz�mu|l§Dk>o?q nv�m�k>¿jzyk>|Hi�|0npg��¶¬¯�pm0£Dk(qsgyx¢n®r�nvqs�snp£y�¡kun�iA�R�y�b}y�;zym�|�i���mlk>�¡�jnp�¢il}yk,Á�Â>Ã-m-nvg��KÄlÂ�áum0x;n;|l|lk>|>�



Å XYX

Â ÇzÂ Ã�ÂzÂ Ã�ÇzÂ ÄzÂzÂ
Æ\Ç È,É,ÊjËjË�Ì Ç Í;ÎjÏzÍ�Ï3Ð Ñ3Ð Ò

Â
Ã�ÂzÂ
ÄzÂzÂ
ÅzÂzÂ
ÆzÂzÂ

∆

ÓÔ ÕgÖ× Ö
Ø

∆
Ù ÍXÚ

ρ
Ò ÛQÚ

ρ Ü Ã�ÂzÂ Ð Ý

Â ÇzÂ Ã�ÂzÂ Ã�ÇzÂ ÄzÂzÂ
Æ\Ç È,É,ÊjËjË�Ì Ç ÍjÎjÏzÍXÏ3Ð Ñ3Ð Ò

Â
Ã�ÂzÂ
ÄzÂzÂ
ÅzÂzÂ
ÆzÂzÂ

∆

ÓÔ ÕgÖ× Ö
Ø

∆
Ù ÍXÚ

ρ
Ò ÛQÚ

ρ Ü£Þ Ð ß Â Ý

Â ÇzÂ Ã�ÂzÂ Ã�ÇzÂ ÄzÂzÂ
Æ\Ç È,É,ÊjËjË�Ì Ç ÍjÎjÏzÍXÏ3Ð Ñ3Ð Ò

Â
Ã�ÂzÂ
ÄzÂzÂ
ÅzÂzÂ
ÆzÂzÂ

∆

ÓÔ ÕgÖ× Ö
Ø

∆
Ù ÍXÚ

ρ
Ò ÛQÚ

ρ Ü Æ Ð ÅzÂ Ý

Â ÇzÂ Ã�ÂzÂ Ã�ÇzÂ ÄzÂzÂ
Æ\Ç È,É,ÊjËjË�Ì Ç ÍjÎjÏzÍXÏ3Ð Ñ3Ð Ò

Â
Ã�ÂzÂ
ÄzÂzÂ
ÅzÂzÂ
ÆzÂzÂ

∆

ÓÔ ÕgÖ× Ö
Ø

∆
Ù ÍXÚ

ρ
Ò ÛQÚ

ρ Ü Ã Ð à Ä Ý

��L�wyt�kShuÐTm¡Ñ&ÒAS�LQ®Pt���lxjShz�|ZaGù¯��zmVcFexf��S�ihz��jNkSl¹o\L�jNn���hsjShz��jN�ykPjSn�LQ�
À�u�hs�S�Rhz��l�u��|hzu�hskSwyL�hz��SL�®bL���l�k�jS�P��kRhz�Shsu3j\h�©��[hskSL�®bhsu�jS�zm,BVn�h`hsá[hz�sjS�}�DC#�TkS�ywykRhz�R�SL�¯�hz����®O�ykShYkShs�RjSkSLQ�°¡jNL�¯yh¶ÓP]q�Shz��hz��jNLQ��u���l�kShVL��Q��t��RjSkNlxjShz�LC-kR�y®��yuThY�T�Q��j�jS�:jNn�h\u�h°©�jªm�^���jRjN�y®0kSL�wyn3j���Q�xjÔE-�ShzhP��LQwTm7ÐTmsÕNC-�ykYh�©��9l�u��Thz��¯�LQh�obIY�SnT�±o\�`kShz�R�y�Qt�jNLQ��u=�DC��SL�©
L��S��jS�y�ihz�YLQuj�o����
n�l�kSwyh¹�Rj
lgjNhz���DC�hªl��
nö�DCKC-�yt�kÖO�p9l�u����Ao\nThzuöZ#ElÓP]MI>×DÓP]*LQ�O÷9u9l������kShs�RjNkRLQ��jNhz�èjS��l�pi�ytTj=¤YØ�a�B�¡�®
mÚÙY��jNhx¥}jNn�h��TL�l�wy��u9l��Vp9l�uT���A�Shshzuön�hskSh�l�kRh
Û�Ü�Ý p9l�u����`n9lª¯�L�u�w���lxj
lNC-kS�y®��yuT��� �yu�hJOÞE%lxjN�y®OLQ��u�t�®7pihzk®IYwykR�yt��«m¢BVn�hs�Shp9l�u��T�b®OL�©ßOMmße��S�xjN�y�ihz�O�Sn��vo\u�kNl�u�w�hÀC-kS�y® U¶¸1OðjN�.U¶¸ Å Oáà��½C-�ykhz��hz®Ohzu3jN�r¤Râ º+O?º­¤RQTm�ÙY��j
l�^£hzu�h\Ò:l�pi�ytTj<hsLQwyn3j<L��S��jS�y�ihz�<l�kRh7��kRhz�Shsu3j�LQuhªl��
n.p9lxu����Sn��vo\u.n�hskSh�¥«o\nThzkShzl��:jNnThr�SLQ®Pt���lxjS�yu
n9l��<�yu����
�SL�©¹LQ�R��jN���[hs�`�ihzklxjN��®bL��Yu�t�®Pp[hskzm,BVn�L��£�9lxkRjNLQl��Q���7L��Q�QtT�RjNkSlxjNhs��jNn�h�U��
n�l�kSwyh°¡���j
lxjSh:l�®7pTLQwyt�L�j��´W3l��jN�O®�lx�S��¡ÎLQ��hsu3jNL�÷��ªlxjSLQ�yuAL�u �St��
n=®7t���jSLQ����h�¡�ã±¡Î�Rj
lgjNhY�S�ihz�sjSkNlTm



Å XT¤

Â ÇzÂ Ã�ÂzÂ Ã�ÇzÂ ÄzÂzÂ
Æ\Ç È,É,ÊjËjË�Ì Ç ÍjÎjÏzÍXÏ3Ð Ñ3Ð Ò

Â
Ã�ÂzÂ
ÄzÂzÂ
ÅzÂzÂ
ÆzÂzÂ

∆

ÓÔ ÕgÖ× Ö
Ø

∆
Ù ÍXÚ

ρ
Ò ÛQÚ

ρ Ü Ã�ÂzÂ Ð Ý

Â ÇzÂ Ã�ÂzÂ Ã�ÇzÂ ÄzÂzÂ
Æ\Ç È,É,ÊjËjË�Ì Ç Í;ÎjÏzÍ�Ï3Ð Ñ3Ð Ò

Â
Ã�ÂzÂ
ÄzÂzÂ
ÅzÂzÂ
ÆzÂzÂ

∆
ÓÔ ÕgÖ× Ö
Ø

∆
Ù ÍXÚ

ρ
Ò ÛQÚ

ρ Ü Ã Ð à Ä Ý

��L�wyt�kShuÐTmë�MÒ0ä#LQÀ�h`��LQwTm¼ÐTm¡ÑPp�tTj£�Sn��vo\LQuTw7�[��kRjNL��yuOkShz�TkShz�Rhzu3jNL�u�w�lM�RLQu�w��QhYhz�Qhs®bhsu3j^Ò8Oö¸C¤Râ�¥n9lª¯�LQu�w
j�o��Pã±¡Î�Rj
lgjNhz�;ÒLã
¸åO?l�u��Fã
¸åOçæ,¤ymÖS�L�©.L��S��jS�y�ihz�Ml�kSh��SnT�±o\u|LQuhªl��
nèã±¡Î�RjNlxjNh\Ò�Uä¸ Å OèjN��Uä¸ Å OVà=��m,ÙF�xjNhVo\n9lxj��i�ykRjSLQ�yu��d�\C{��h;C'jR¡Î�SL���hV���Q�xj
E%u���®�l�w�u�hsjSLQ���Shs�Qhz��jNL��yu7I\l�kShq�Q�y��j`L�u¹wy��LQu�w�jN�OjNn�hMkSLQw�n�j�¡�n9lxu��=�T�Q��jLE%u�l�kSkR�±o®�lxwyu�hsjSLQ�<�Rhz�Qhs�sjSLQ�yu7I�L�u �ykS��hsk}jN�bl��
n�L�hs¯yh��9lxkRjNL��z��h�¡�e?é�kRhz�S���QtTjSLQ�yu«m



Å X Å

LQu3jSkS����t��sjSLQ�yu*�DC:u�hsoù®blxjNhskSLQl��}LQu3jS�¢jSn�h=�����z�Q�xjNkS��u�Wï�OLQ��u��R�yt�kS�sh�m
ê`�O�Q��u�w|lx�OjSn�h=L��S�x¡
jN���[hs�`n9l��T�[hsu=jN�bp[hM��kShs�Shsu�j:LQu
L�jN�\jNnTh7¼�ë é W·�`�s�yu���jNkStT�sjNL��yu�®blxjNhskSLQl��Q�s¥��yk\o�hskSh7���3l���hs�
l��Pl¹��kSL�®�lxkR�.pihªl�® LQu¢jNn�h�kShz�shzu3jr�9lx�Rjª¥�jNn�h��!l�kRh�wyhsu�hzkSl��Q���ìC-�yt�u���jN��pihAlª¯xl�LQ�Ql�p���hblx�
�z��u�jNl�®OLQu9l�u3jS��E?Uï��LQk�j^WsI�LQu�jNn�h�L��yu��S�ytTkS�zhxm

B���lx�z�zhs�QhskNlxjSh}l�u��P��hz��L�¯yhsk�jSn�hVl�u9lx�Q�ywF�ªl���LQp�kSlxjNL��yu�p[hzl�®b�s¥�jNnTh��s���s�Q��jSkS�yu7®Pt��Rjdpih£÷�u�h
jNtTu�hz�PE?U·j�o£hªl�Àxhz��WsI�lªo�lª�LC-kS��®CL�jN����kRLQ®bl�kR�3¡Îp[hzl�®��Sh�jSjNL�u�w:jN�:jSn�hVh�©Tl���j é �=��hzh°¡�C-kShs��t�hzu����lxj�o\n�L��
n|�ªlx�Q�ztT��lxjSLQ�yu��<�TkShz�TLQ�sjPl�u�l�u9l����yw�o\LQ���dp[hÔC-�yt�uT�«mVc:u��zhOjNn�hO�z��kSkShs�sj�C-kShs��tThzu����
LQ�íC-�yt�u��«¥�jSn�hAkRhz�StT��j7o\L��Q��j����TLQ�ªlx�Q���¢pih�lîUïp[hzl�®PW��DCYU!×�ã�l�u9lx�Q�yw=LQ�yu��M��hz��L�¯�hzkShs��jN�¹jSn�h
h�©��ihzkRLQ®Ohzu3j
l���l�kRhªl
lxjMl
kSlxjNhO�DC}l�u3��o\nThzkShaC-kS�y®¶�Rhs¯�hzkNlx�£�s�yt�u3jN�qjN�
�Shs¯�hzkSl���jSn��yt��Sl�u����_¡
�DC�¡Î�z�yt�u3jS�F�ihzk\�Shs�z�yuT�«m W�ï BVn�L��YL��\��tTL�jNhMl���hs��t9lxjNh�C-�yk\�ªlx�QLQpTkNlxjSLQ�yuA�\C�jNnThM�RLQ�QL��z�yu��ThsjNhs�sjS�yk
�RjNl��
À l��VjNnThqh��O�zLQhsu��s� �\C�jSn�híS�L#�RjNl��
ÀALQ�V�s�Q�y�Rh<jN� ¤RXYXñð_C-�ykV��h�jNhz��jNL��yu=�\C�n�hzlª¯�� L��yu��sm

é:L�á[hzkRhzu3jVj����[hs�F�DC�LQ��u��\l�kSh�lª¯xl�L���l�p���h:l��V�zl��QL�p�kNlgjNLQ��uAp[hzl�®O�zm,ê`u
LQ®O�i�ykRjNl�u3j}�ªlx�QLQpTkNlg¡
jNL��yuOp[hzl�®­LQubjSn�hz�Rh`h°©T�ihzkRLQ®Ohzu3jN��o}lx��jNn�h�Uï�z���
À�jNl�LQ�lW�®bLX©��DC«j�o£�7u��ypihz�¨w3lx�Shz�£o\n�LQ�
n�o£hzkRh
�SL�®7t���j
l�u�hs�yt��R���A�Thz�QL�¯yhskShz�
jNn�kR�yt�wyn
jNn�hq�s���s�Q��jSkS�yu=l�u��=p[hzl�®��QL�u�hDÒ,ï?òWHó ê`k ��ô l�uT�½]�õó�ò�ö k � W�ï±m
÷FuT�QLQÀxh�jSn�h}®bl�u3��®bh�j
l�����o\nTLQ�
nrl�kRh}l���o}lª����jS�`pih°C-�yt�uT�7LQuMLQuMjSn�h�L��yuP�R�yt�kR�zh�¥yjSn�hz�Rh}u��ypihz�
LQ�R��jN���[hs�`o\LQ����kSlxjNn�hsk:��t�LQ�
À�������L��S�SL��9lxjShLC-kS�y®ùjNnThr�S�yt�kR�zh�l�uT��o��yu�W·j�u���kS®bl��Q��� p[hJC-�ytTu��
jNnThzkShxm ì �±o£hs¯�hzks¥�pihz�zl�t��Rh�jNn�haï?òWHó ê`k ��ô l�u��øó�ò]�õvö k � W�ï�l�u9l����ywy���z��t��Q�!�TkS�v¯�LQ��h�l
¯xl��Qt�l�p��QhLQ�R��jN����LQ�}�zl��QL�p�kNlgjNLQ��u«¥yl��S��LQwyn3j�l�®O�yt�u3j��DC[hªl��
nOo}lx��pT�Qhz�OLQu3jS��jSn�h\LQ�yu��R�yt�kS�sh\p��rjSn�hY¼�ë é�y�ihzkSlxjN�yk�ùDú Ü�ÛMûaü,ýhÝ�þ jSn�h���kSL�®�l�k�� WH]�õ®ÿ h�w3l��\�
n9l�kRwyh�m
�hÁ>«ík,|l}y�pz��s����np©pk�o(�¡k�nvm¾il}�nvi¾i�}yku§ym��^o(k>|�|7�p¬���g��Rqsgyx�nvg��¢ilzyg�q¡gyxdqsg¢il}�k>|lk�npg�nv�s�pxdo(nv�sqs£ym�nvilqs�pg�£Dk>np��|

q |°n;|��°z�o�}ènpganvmlidn;|°ní|lo(q¡k>g�o?k;{7nvg��amlk�¿;z�q¡m�k>|°o?�s�;|lkbo?�^�;m��Rqsg�nvilqs�pgÔ£Dk?i���k(k(gail}yk%o?�Ro(�¡�pilm��pgÔ�p§Dk(m�n�i��pm�|
n�i°il}yk%²�~ � wPo(�pgjilm��p�7m��^�p� nvg\�Jil}ykKk��R§Dk(m�q¡��k>g;i�k(m�|8��n�i�o�}yq¡g�x!¬¯�pm°ilk>gjz��pz�|°k(r;k(gji�|>�í¸­�í�R��il}yq |dq¡gènm�k>np|l�pg\nv£y�sk�np���pzygji0�v¬&ilqs��k8§\k>mAk>n;o�}Ko>nv�sq¡£�m�nvilqs�pgK£\k�nv� m�k>¿jzyqsm�k>|�n�|H©^qs�¡�sk>�K�;§\k>m�nvil�pm�{^�vi�}yk(m��0qs|lkuq�i���n®�
gy�pi�£Dk�§\�j|l|lq¡£��¡k°il����g����®ilzyg�k°i�}yk�mlk�¿jzyq¡m�k>��£\k�nv��|,n�i,nv�s�[�°¸�}yk�¬�npmHi�}yk(mu�;gyk°}\np|�il�Kxp�Kn®��n®�K¬¯m��p�)il}�k
§ym�q¡��npml��ilzygykbil����g��Nnpganvg�np�¡�;x�{Mil}ykb�¡k�|l|dnpo>o?zym�n�i�k�qs|8il}yk%o(np�so(zy�snvilqs�pgJ�v¬Aq¡i�|°�p§yilqs��np�7¬¯m�k>¿jzyk>g�o?�;��fhgnp���Rq�i�q¡�;g¼{�zygyk��^§Dk>o?ilk��Nnvg�np�¡�;x%£\k�nv��|°npmlk��p¬ ilk>gÔ¬¯�pzyg\�ñ{�§\k>ml}�np§�|8k>rpk>gN¿;z�q�i�k¶o?�s�;|lk�il��il}yk¶ilzygyk¶�v¬0il}�k
nvg\nv�s�pxK£\k�nv�
£Dk(qsgyx�|l�pzyx;};i�� � npmlk�nvg\���°z�o�}Ôo?m��;|�|�o�}�k>o�©^q¡g�xbq |umlk�¿jzyq¡m�k>��il�!qsg�|lzymlk��;gyk�qs|ugy�piu¬¯�j�;�¡k��£^�Ôn���qs|lq �Rk(gjilq	��k��ñ{7zygyk��R§\k�o�ilk���
u�
�!nvg\nv�s�px!£Dk>nv�%�Ö�[~Rk(kbo�}\nv§Ri�k(m��¢t�nvi�n��Ak>�Rz�o?ilqs�pg¼{�¬¯�;mdní�Rk?i�nvqs�¡k��
�Rq |lo(z�|�|Hqs�pgK�v¬­il}yk,��k?i�}y�R�y|0z�|lk>�bi��dr;k(m�q�¬¯�¢il}yk,q �Rk(gji�q�i�q¡k�|0�v¬&il}yk8o(�Ro?�s�vilm��pgy��npg�nv�s�px�o>nv�sq¡£�m�nvilqs�pg¶£Dk>np��|(� �



Å XYÕ

²�������� ¾����������� !�#"%$'&(�� !)+*-,.*-�0/21435"�*-64$
7£�*t��98Qu�w��ªl���8Qp�kSlxj:8��yu!pihªl�®O�ro\n;8Q�
nêl�kSh=l�u9l����ywy�r�DCFjNn�h
��k98Q®bl�kR�|p[hzl�®=¥�jNn�h
u�hshz�

jN��kRhsjSt�u�hAjNnTh��s���z����jNkR�yu*l�u���jNnTh�p[hzl�®b��8Qu�h
<ö��kR���shz��tTkShz�qj
l�À�8�u�w.l�����kR�ª©=8�®�lgjNhz���ºC-�yt�k�¡
l�u��!j�o£�x¡În��yt�kR�7kShs�S�ihz�sj�8�¯�hz���><?8Q�7lª¯��>8Q��hs�«m.òdkShs�@8Q�Rhz���|pihz�zl�t��ShAjSn�hs�|l�kRhAl�u9lx�Q�ywy�M�DC}jSn�h
��k98Q®bl�kR��pihªl�®
¥�lxu���jNnTh:�s���z����jNkR�yu�W·�}®bl�wyu�h�j:8Q�Y÷9hz���AkShs®�l�8Qu��£t�u��
n9l�uTwyhz��o\n�hsuAjNn�h���l�kRh
jNtTu�hz�#C-�ykFh°©�jNkNlx�sj:8��yu«¥�jSn�hs�=l�kRhM��hs�A8�¯yhzkRhz�¹lxj\¯yhzk��
u�hªl�kR���AjSn�hP�Sl�®Ohqhsu�hzkRw��
�[hsk\u�tT�z�Qhs�yu
l��B8Q��jNn�h:�Tk�8Q®bl�k��rp[hzl�® E-¯%8`Zxm[Ò�n�hzkRh!ÕYXDC
hFE�Ggt��;H�8�®JIKH��y¥%IKL�� ÕYX&Ø¡XNM�X&ØPOQCSRTE�G�U C0VKHXW�Y;R
IKL-Ix�AV>Zy�®IT[]\^Y;8�_AR�W:Y;8�`a8A`cb@H9U;b@8AIK_AC0V>Ha`�Ied%8�L;Zf_A8�g(8hW:RFi�jkRlI�gmW�8Ag�RKn-W:Y=R'o�8AL;RTW:8�b'R@L=R@H�ZK8AR@`�VDC
W:Y=RBI�L-IK_AVKZcjkRlI�g(`.p;H9R@`�RFL�WqIrp;H�VKj;_ARFgs8ALtW:Y;I�W.W:Y;RXH�R@IKbFW�8AV>L�p;H9Vui;U=bFW:`AC0H�VKgvW:Y;RNj;H9RlIKo�U;pwVDC
W:Y=Rap;H98Ag(IKH9xyjkRlIKgD<^RF`�pkR@bF8zIK_�_�xD{rY;RFL|IwW:Y=8Ab
oQW
IKH9Z>RFW}8A`XU;`�RFi�IK`}Y;RFH�R
<?{r8A_�_2j~R�p;H�V%i;U;bFR@i

I�W�`9V>g(R����>ù%� ÝHý�Ü�Û VDCNW:Y=R�RFL;R@H9ZKx�VDCNW�Y;Ryp;H�8�gJIKH�x>[�êa`�I�H�RF`�U;_hWln.IK_hW:Y;V>U=Z>Y�W:Y;RF`�R�IKL-I�_AV>Z>`
{r8A_�_.p;H�Ved%8Ai;Rwp;H�RFb@8�`�RQIKj=`�V>_�U=W:Rwo%8�L;RFW�8AbwR@L;RFH�ZKx�IKL;i�W�8Ag�RT��VDCz���-8�Z>Y�WrblIK_�8Aj;H�I�W:8�V>L;`Fn2W�Y;RFx�IKH9R
L;VKWr8�g(g�R@i=8zI�W�R@_�x(IKp=p;H�V>p=H�8zI�W:R%C0V>H]8�`�VKW�V>p;8Ab���8�i;R@L�W:8�÷-blI�W:8AVKLìE?U�W:8�_A8�L;Z�WsIXblI�_A8Aj=H:I�W�8AV>L;`F[

ë}V>g�p~V>U=L;i;8AL=ZrW�Y;8A`�i=8���b@U;_hW�x�8�`�W:Y;R,C#IKbTW�W�Y-I�W�W�Y;RNblIK_�8Aj;H�I�W:8�V>L�jkRlIKg�`�gDU;`�W�jkRXIK_A_�Ve{}RFi
W:V�p;IK`�`�W�Y;H�V>U=Z>Y�W:Y;RD`9V>_ARFL;V>8�i�IK_AV>L=ZJW:Y;RDI��u8A`aE#8�[	R�[�I�W��l���9�r��X>��I�IKL;i�W:Y;RFH�RpC0V>H�RQi;V Û�Ü�Ý
U;L;i=R@H�ZKVQgJIKZKL;RFW�8Abc`�R@_�R@bTW:8AVKL�[,B]Y;8A`}8A`}jkR@b@IKU;`9RKn2IK`XW:Y;RTx�IKH9Rad>RFH9xf_�Ve{^b@V>U;L�W���H:I�W:R�jkRlIKg�`@n
8�Wq8A`NL;VKWNp;H�IKbFW�8Ab@IK_=W:V�U;`9RcW�Y;R@g�W:V�blIK_�8Aj;H�I�W:RBW:Y;Rrg(IKZ>L;RTW:8Ab���H98AZ>8�i;8�W�x<÷-RF_Aiy`�RTW�W�8AL;Z>`bEHÓ'�MI�VDC
W:Y=R'`�VK_AR@L=V>8Ai�[�B�Vfb@IK_A8�j;H:I�W�RtW:Y;Rw`�pkR@bFW�H�V>g�RFW�R@H;W	`�H98AZ>8�i;8�W�x({}VKU;_Ai�H9R@��U;8�H�RwW�Y-I�WcW:Y;Rwj~R@IKg�`
jkRDR@_AIK`9W�8AblI�_A_�xf`�blI�W�W:RFH�RFi�Ie{}Ilx½C0H9V>g��(� X � {r8�W�Y�I(W:Y=8AL�W:IKH�Z>RTWln´C0VubFU;`�RFi�V>L;RQI�W�I(W:8�g(R
W:Y=H�V>U;ZKY�W:Y;Rw`�V>_�R@L;VK8Ai�I�L;i�V>L�W:V(W:Y;RD`98A_�8Ab@VKLSi;RTW:RFbFW:VKH�`tI�W�W:Y;R�C0Vub@IK_.p;_zI�L;RK[JE é R@blI�_A_�W:Y-I�W
Iw`9V>_ARFL;V>8�i(8�` Û�Ü�Ý IaU¡Z@RFH�V���i;R@ZKH�R@R\Wui=RFd%8AbFR�<?W�Y;R@H9R�8A`XL;V�C0VubFU;`�8�L;ZwVKHBg(IKZ>L;RTW:8�bc`9R@_�R@bFW�8AV>L(VDC
8AVKL;`]p-IK`9`�8AL=ZJIK_�V>L;ZQ8hW:`rI��u8A`}�&ùK�>ùDúhúA pú.W:VQW:Y=R�¡Ó»÷-RF_Ai�[sI

B]Y;R@H9R;C0V>H9RKn�W�Y;RDpkV>`�8hW:8AVKL;`aVDC5W�Y;RQblI�_A8Aj=H:I�W�8AV>L�j~R@IKg�`a8ALSW:Y;R Å é¢`�pkR@bFW�H:I&Òa£NG¤d%`@[AG(n
£NG¥d%`F[�¦�§�¨yn�RFW�bK[hn=V>L;_hxQ`�Y=V!{©W:Y;R�V>L;RKn�p-I�H9W:8�b@U;_AIKH5`�pkVKWBV>L(W�Y;R�7}RFW�Y;RT��7}_AV%b
oQR@L;RFH�ZKx���_AV>`9`

Y�x%p~RFH�jkV>_zIKRy{rY;RFH�R�IKLª8AV>L«VDC Ýhþ ù Ý p-IKH�W:8�b@U;_AIKH�¬­IKL=ißO¤I�L;i4VDC Ý�þ ù Ý `�pkR@bF8�®-b(R@L;RFH�ZKx«8�`



Å XDÑ

_AV%blI�W:R@i¯[ue�W]i;V%R@`°L=VKWlnuY;Ve{}RTd>R@HFn-H�RTd>RlI�_¯W:Y;R Ü�±  T��ùDúhú.`9Y-IKpkR�VDC�W:Y;I�W]8AVKL�W	`}7}RFW�Y;RT��7}_AV%b
YfY�x��
pkR@H�jkV>_AI'IK`]I�C0U;L;bFW�8AV>L(VDC.8�W�`}o�8AL=RFW:8�baRFL;R@H9ZKx>[8B]Y;RFH�R;C0VKH�RKn­C0H�V>g²W:Y=8A`}b@IK_A8�j;H:I�W:8AVKLu��jkRlIKg�8ALu�

C0V>H9gJI�W�8AV>LDIK_AV>L=RKn�8�WN8�`5L;VKWXpkV>`�`98Aj;_�R°W:VwIKb@bFU;H:I�W�R@_hxQ8Ai;RFL�W:8[C�xw{rY;R@H9RcW�Y-I�WN`�IKg(Rr8�`�VKW�V>p~R°{r8�_A_
jkR�_AV%blI�W�R@i�V>LfW�Y;R Å és`9p~RFbFW:H�ID{rY;R@L|8�W°8A`}bFV>_A_�R@bTW:R@i|I�W]`�V>g�R Ü�Ýhþ  T�'RFL;R@H9ZKx>[8e�L�IKi;i;8hW:8�V>L�n
8�Ww8A`�RT�%W�H�R@g�R@_hx³8�g(pkV>H�W
IKL�W�W:VSL;VKW:R�W:Y-I�WDU;L;i=R@HDbFV>L;i;8hW:8AVKL;`wV\C]gJI�Z>L;RFW�8Ab�`�RF_AR@bTW:8�V>L%<´I�L
8AVKL�W	`°ã!��`9W:I�W:Ra{r8�_A_kIK_�`�VDjkR@bFV>g(Rcd>RFH9xf8�g(pkV>H�W
IKL�WB8ALfi;RTW:RFH�g�8AL;8�L;Zw{rY;RFH�Rt8hWB{r8�_A_kIKp;pkRlIKH}V>L
W:Y=R Å éµ`9p~RFbFW:H�I=[

\³R�`9Y;V>U;_�i¶gJIKo�R�8�W'b@_AR@IKHDW:Y;I�WQg�V>`9WQV\CcW�Y;R@`9R|p;H�V>j=_AR@g�`QIKH9R�H�V>UuW:8AL=R@_�x³Ild>V>8�i;R@i¶8�L
RT�uVKW�8Ab�8�`�VKW�V>pkR�p;H�V%i;U;bTW:8�V>L?RT�upkR@H�8�g(RFL�W:`|I�W@n¢C0VKHfRT�=IKg�p;_AR�ncW�Y;R»êw· Å XYX4`�xu`�W:RFg I�WfW�Y;R

Ù%S&ë�äq¸#¹en.W:Y=R ä0e(S=º»`9x%`�W:R@g¼I�WD½�êKÙbe?ä�¸ õ I�L;i4I�WwVKW�Y;R@H�`9W:I�W:R���VDCz�¾W:Y;R���IKH�W�C0H�IKZ>g�R@L�W�`�RFpu�
IKH�I�W:V>H9`@[PB]Y;8A`w8A`'jkR@b@IKU;`9RJW:Y;RF`�R�i;RTd%8Ab@RF`QIKH9RJj-IK`9R@i�V>L³RT�up;_AVK8�W:8�L;ZSI�i;8�¿~R@H9R@L�WQH9RlIKbTW:8AVKL
g�R@b
Y-IKL=8A`�gD<^p=H�V�À9RFbFW:8�_ARÔC0H:I�Z>g(RFL�W
I�W�8AV>L E#`9R@RVë}Y;IKp=W:RFHLe>e(I�IKL=i³W:Y;RTxªIKH�RJIK_Ag�V>`9WèùDú ü ùKÁeÂ
V>pkR@H�I�W:RFi+I�Wy`�U=��b@8�R@L�W�R@L;RFH�Z>8�R@`DW�V«8�L;`�U=H�RfW:Y;I�WQW:Y;R�H9RlIKbTW:8�V>L�p;H�V%i;U;bTW:`yVDCc8AL�W�R@H�RF`9W(IKH9R
� Ü�Ã �´úA  Ý  púÄÁS`�W:H�8�p;pkR@i�VDCBR@_ARFbFW�H�V>L;`F[Ôe�L�W:Y;8�`tblIK`9RyW�Y;R@H9Ry8A`tL;V�IKgDj=8AZ>U;8hW�xSIK`�W:VPO¢8Ai;RFL�W:8h�

®-b@I�W:8�V>L;` E#8¾[�RK[ÀO­Å ãf{rY=R@L�IKLª8AV>L«8A`!C0U;_�_�x�`�W:H98Ap;pkR@i7I�n�I�L;iªW�Y;R@H9R;C0V>H9R(W:Y=R@H�R�8A`�L;VS¬!×\ã
b
Y-IKH9Z>RT��`9W:I�W:R�IKgDj=8AZ>U;8hW�xJ8�L�W:Y;R�g(IK`�`]8�i;R@L�W:8h®-blI�W:8AVKL;`@[

B�V�H9R@`9V>_�dKR'W:Y;Rwi;8���bFU;_�W�x�IKH�8�`�8�L;ZaC0H9V>g�IJi;8h¿¯RFH�R@L=b@RD8�L�R@L;RFH�ZKxSjkRFW�{BR@R@L�W�Y;RDblI�_A8Aj=H:I��

W:8�V>L�j~R@IKg(`BIKL;i(W:Y;RcH�R@IKbFW�8AV>L(p;H�V%i;U;bTW:`B{rY=8Ab
YfL;RFR@i;RFifW:Vwj~Rcp-IKH�W:8AbF_AR���8Ai=R@L�W:8h®-R@i�n�I�`�RFH�8ARF`

VDC~W:Y;8�L�W:IKH�Z>RTW:`5{BR@H�R�8AL�W:H9Vui=U;b@RFi(i;U=H�8AL=Z�W�Y;R�_AI�W�W�R@H5H9U;L�n%8AL(ÆKU;_�xyV\Cq·RQYQDÕ=n>W:V�`9W�R@p�{r8A`9Rai;R��
Z>H�IKi;R°W:Y=R�I�L-IK_AVKZtj~R@IKg(`58�LyR@L;RFH�ZKxK[,B]Y;8A`NblI�L�jkRr��U;8Ab
o�_�xQIKb@bFV>g(p=_A8A`9Y;R@iyV>L=b@R]W:Y;RcIKL;IK_AV>Z
blI�_A8Aj=H:I�W�8AV>LtjkRlIKg»8�`�W�U;L;RFiwW:Y=H�V>U;ZKYwW:Y=R}bFx%bF_AVKW�H�V>L�n�IKL;i¯n>IK_hW:Y;V>U=Z>Y�W�Y;RXblIK_�8Aj;H�I�W:8�V>Ltj~R@IKg�`

IKH9R5`9W:8�_A_�W:H:I�L;`�pkV>H9W�R@itW:Y=H�V>U;ZKY�W�Y;RN`�V>_�R@L;VK8Ai�I�W��l���9��� X � neW:Y=8A`�p;H9VubFR@i;U;H9RNgJIKp=`�V>U=W�I°L�U;gQ�
jkR@H°VDC�pkV>8AL�W�`°V>L|RlIKb
Y�IKL;IK_AV>Zw8A`9VKW:V>pkRDW�`%UÈÇÚO T ×DGaW=Y�x%p~RFH�jkV>_zI=[,e�C�ID`9U=��b@8ARFL�W�L�U;g'j~RFH°VDC
W:Y=R@`�R�blIK_�8Aj;H�I�W:8�V>Lu��j~R@IKg_UP`9p~VKW�`jW%IKH9R�bFV>_A_�R@bFW�R@i�8ALQW:Y=8A`NgJI�L;L;R@HFn%I�`9g(V%VKW:Y�Y�x%p~RFH�jkV>_zI�gJIlx
�0É>²-nvilqs�pg�np�M~^zy§Dk(m�o?�pg\�Rz�o�i�q¡g�x � �^o(�¡�pilm��pgKwMnv£D�pm�n�i��pm��p{R¹A�yw­nvg�|lqsgyx�{Rµ!f���0Ê�ª�m�npg��%Ã-o>o?k(�sk(m�n�i�k(zym0²�n�ilqs�pg\nv�¼tXË fh�;g�|Aw¼�;zym��y|({ � npk(g¼{!Ì�m�npg�o?k



Å X�O

jkR�i;H�Il{rL(W:Y=H�V>U;ZKY�W�Y;R@g¢W�V'8Ai=R@L�W:8�C�x'W:Y=R�_�Vub@I�W:8�V>LQVDC¯W�Y-I�WBp-IKH�W:8AbFU;_zI�HqblIK_�8Aj;H�I�W:8�V>Lu��j~R@IKgPW�`
E0W�Y-I�WX8A`9VKW:VKp~R\W	`®IXÇçO T ×DG»Y�xupkR@H9j~VK_zI=[uB]Y=8A`Ng(RTW:Y;V%i�blIKL(8AL;i;RFR@i�p;H�Ved%8Ai=RaI�H�RF_A8zI�j;_AR}W�8A_�8AL;Z
blI�_A8Aj=H:I�W�8AV>L#C0V>H�jkVKW:Y�I�W�V>g�8Ab'L�U;g'j~RFHtIKL;i«I�W�V>g(8�b'g(IK`�`a8Ai;RFL�W�8�®-b@I�W:8�V>L%<?Y;Ve{}RTd>R@H�W�Y;R@H9R
IKH9R]`9W:8�_A_%gJI�L�xwp;8hW�C#IK_�_A`�R@L;bFV>U;L�W:RFH�R@i�W:VtbFV>H�H9R@bFW�_�x'R@`9W:IKj;_�8A`�YQjkVKW�YDW:Y;R]��U-IKL�W�8�W
I�W:8�dKR]R@L;RFH�ZKx
blI�_A8Aj=H:I�W�8AV>L;`°IKL;i|W:Y;R���U-IK_A8hW
I�W�8�dKRt8A`�V�W:V>pkRT��e?é¥b@IK_A8�j;H:I�W:8AVKL;`°VDC�W:Y;R�i-I�W:I=[°B]Y=R@`�R'IKH�R�RF_zIKju�
V>H�I�W:RFi�8ALJi=RFW
I�8A_k8ALVë}Y-I�p=W:RFH°E%e�e
nqÍ�étI�W:I'ÎrR@i;U;bTW:8�V>LÖB�RFb
Y;L;8��%U=R@`�C0V>H°IJSuU;pkR@H�bFV>L;i;U=bFW:8�L;Z
SuV>_�R@L;VK8AiÖe�`�V�W:V>pkRíSup~RFbFW�H�V>g�RFW�R@H@[�Ï



Ð³Ñ¥Ò^Ó³Ô³ÕSÖ ×�Ø

ÙÛÚtÜqÝ�ÞTß5ÜÛà'á�â ãåä�á�æ�ÞlÝ�Ü�ç@ä�á�Ü

èué ,�"��#$y*-�0&'*�ê.$�*ª�0/~,.1ª&'*�ê©ë�ì!/k6 $@/k�0í.�#,.1ª*ªî�ì!/23��0"%6 ��,~ e���X/~,."

*-�K e��*-�#��êï)�*-$y !)."�*-,�$F&D"�ì �hð ñ ò  l"%î�)."u,?ó�*�&(ô���,.1 ¸

B]Y;8A`]W�Y;R@`98A`rb@V>L=`�8A`�W:RFiSVDC�IQL�U;gDjkR@HrVDC�p;H�V�À9RFbFW�`@nkIK_A_~b@V>L�W�H�8Aj=U=W:8�L;ZDW:V�IQb@V>g�g�V>L|Z>V�IK_
VDC¯p;H�V%i;U;bF8AL;Z�IKL;i(`9W�U;i=x%8AL;Z�RT�uVKW�8Ab�n%L=R@U=W�H�V>Lu��H�8�b
Y(8�`�VKW�V>p~RF`N8ALyW:Y;RrH�RFZ>8AVKL(VDC�·>·�õáOsõ
ÕYX
8AL�W:Y;RKB�IKj=_ARaV\CAe�`�VKW�V>p~RF`@[,B]Y;RF`�Rtb@IKL�j~R�8A`9V>_zI�W�R@iJIK`°`�RFp-IKH�I�W:R�8�L;`9W�H�U;g�R@L�W���i;RTd>R@_�V>p;g�R@L�Wln
i-I�W:I���H9R@i;U=bFW:8�V>L�n�i;I�W
I���blIK_�8Aj;H�I�W:8�V>L�nrp-IKH�W:8�b@_AR���8�i;R@L�W:8h®-blI�W:8AVKL^IKL;ivp=Y�x%`98Ab@`Sp;H�V!À9R@bFW�`@[ö\ªR

j;H98ARF�=x�b@V>g�g�R@L�WrV>L|RlIKb
Y¯[

÷]ø9ù úïû}ü.ý;û�þ�ü�ÿ

B]Y;R@`9RfRT�upkR@H98Ag�R@L�W:`�{}RFH�RfbFV>L;i;U;bTW:RFi48AL+·RQYQYÕ T W:VS8AL�d>RF`9W�8AZ�I�W�R(W�Y;RaC0R@IK`�8�j;8A_�8�W�x�VDC]U;`��
8AL=Z4I4`�8�g(p=_ARKn}`�8AL=Z>_AR���R@_�R@g�R@L�W(`�U;pkR@H9b@V>L;i=U;bFW�8AL;Z�`9V>_ARFL;V>8Ai IK`fIKL?8�`�VKW�V>pkRS`9p~RFbFW:H9V>g�RFW:RFH

W:V�p=H�V%i;U;b@R�IKL=i�8Ai;RFL�W�8[C�xSL;RF{�n�dKR@H9x�L;R@U=W�H�V>L%��H�8�b
Y�8A`�V�W:V>pkR@`F[íê¢dKR@H9x�gJIK`9`���IK`9x%g�g(RTW:H�8�bKn

Í�®-`9`�8�V>Lu��_�8Ao�R@Ï�H�RlI�bFW:8�V>Ly{°IK`Bp;_zI�L;L;R@i¯n%{r8hW:YèC0H�IKZ>g�R@L�W:`XV>j;`9R@H�d>R@i|I�W°IKL=iJjkRFx>VKL;iJW:Y=Rab@_AIK`��
`�8�blIK_}Z>H:IDZF8AL;Z�I�L;Z>_ARìE¾�1X&Ø � ��	��� 8�L4W:Y;8�`QblIK`9RRI¾<´IK`yV>p;pkV>`9R@i¶W:V«I�g(R@IK`�U=H�R@g�R@L�W(I�WNZFR@H�V��
�������	��
`{;²-nvilqs�pg�np��~^zy§Dk(m�o?�;g��Rz�o?ilqsgyx � �Ro?�s�vilm��pgdwMnp£\�;m�nvil�pm��
� |­��k(k(©^�s����ª�m�k(k>g�~R}yk(k(i>{ �,�p���pzy�s�p{\¥>�;�p�¨>Ã)|H}y�;mHil���\q¡x;};il�`§\n�il}Nilk>|Hi�mlz�ga��np|�o?�;g��Rz�o?ilk>�aq¡gÀ²A��r;k(�°£\k>m>{0¥��p�;�y{��0}yqs�¡kKil}�kKm�k>o(�pge�\xpzym�n�i�q¡�;gÔ�v¬��q¡x^~^�p�ñqsgjil�dil}�k,gyk(�½qs|l�vi��p§Dk,|H§Dk>o?ilm��p��k?i�k(m0���R�Rku��n;|0|�i�q¡�s�¼zyg��yk(m���n®�;�

Å XYâ



Å X �

i;RFZ>H�RFR@`@[�ê¥`�V>_�R@L;VK8Ai�i;RTdu8�b@R�8A`]p;IKH9W�8Ab@U=_zIKH9_�x�{}RF_A_h��`�U;8hW:RFiÀC0V>H]`�U;b
Y�IKL|RT�up~RFH�8�g(RFL�W@[
B]Y;Ry8A`9VKW:V>pkR@`t_�8A`�W:R@i�8�LìB�I�j;_ARNQ=[h·�IKH�RDW�Y;RQg�V>`9W�L;RFU=W:H9V>Lu��H�8Ab
Y�{rY;8�b
Y�{}RFH�Ryb@V>_�_ARFbFW:RFi

8AL�V>U=HQ·RQYQYÕïÍ�7}8�Z¼SuV>_�e�`�VKW�V>pkR S%p~RFbFW:H9V>g�RFW:RFH�Ï|RT�upkR@H98Ag�R@L�W:`Fn�I�W�Ów��Å ·YØ¡ÕYâÖB}��g�[JB]Y;RTx
8AL=b@_AU=i;R|gJIKL�xï8A`9VKW:VKp~RF`y{rY=8Ab
Y©{BR@H9R�L;VKW(p;H9RFd%8AV>U=`�_�x¶H9R@pkV>H9W�R@i?I�W�W�Y;RSW�8Ag�R�W:Y;RTxï{BR@H9R

b@VK_A_ARFbFW�R@i�[¢E�B]Y;R�·!Oa®-Z>U;H9R@`X`�Y;Ve{rLfjkR@_�V!{ IKH�RrR��=pkR@H98Ag�R@L�W
I�_-H�R@`9U;_�W�`B`9Y;Ve{r8AL;Z�{rY;RFH�R�W�Y;R@`9R
L�U;gDjkR@H9`}V>H98AZ>8�L-I�W:R�[ ILSuV>g�R�VDC¯W:Y;RF`�R�8�`�VKW�V>p~RF`BY;IKifjkR@R@LJp;H�RTdu8�V>U;`9_�x�p;H�V%i;U;bFR@if8�L�·RQDQ=·a8�L
IKL�R��up~RFH�8Ag�R@L�Waj�x�I(ZKH�V>U;p�I�W�W�Y;RQ½�S­e�e�L;`�W:8hW:U=W�R ] nkU;`�8�L;ZJW:Y=R��qÎbS#C0H:I�Z>g(RFL�Wa`9R@p-IKH�I�W:VKH
IKL;i�W:Y=R@`�R(H�RF`�U;_hW:`t{}RFH�R(H�R@pkV>H�W:R@i«8AL�� 7}R@H9L-IK`�·RQYQDÑ���[ècaW:Y;RFH�`�{}RFH�RJp=H�V%i;U;b@RFi³8�LªI�·RQYQ>O
½�S­e]RT�upkR@H�8�g(RFL�WtH�RFp~V>H�W:RFi�8AL�� 7}RFH�L-IK`Q·^QYQ � ��[KB]Y;R'8A`�V�W:V>pkR@`�VKj;`�RFH9d>RFi�8AL4·RQDQYÕ�{r8hW:Y�W�Y;R
7}8�Z¼SuV>_¶e�`�VKW�V>pkRºSupkR@bFW�H�V>g�RFW�R@Hf{BR@H9R�®-L-IK_�_�xïb@V>Lu®-i;R@L�W�_�x 8�i;R@L�W�8�®-RFi 8AL»·RQDQ � �
·^QYQYÐ=n]I�L;i
`�U=j;`�RF�%U=R@L�W:_hx�H�RFp~V>H�W:RFi�I�WQI�b@V>L­C0R@H�RFL;b@R�8�L�C�IlxªVDCt·RQDQYÐ���cJWsé�V>L=L;R@_�_c·^QYQYQ��BIK`Dp;IKH9WwVDC
W:Y=8A`°W:Y=R@`�8�`]{}V>H9o2[

B]Y;R�p;_zI�LVC0VKH}W:Y;RF`�R�RT�upkR@H�8�g(RFL�W:`°{}IK`cW�VQb@V>_�_ARFbFW°W�Y;R!C#IK`9W�R@`9WJÍ�®;`�`�8�V>Lu��_A8Ao�R@ÏVE08¾[�RK[hn;L;V>L%�
p;H9V�À9R@bTW:8A_�RT��C0H:IKZ>g�R@L�W:I�W:8�V>L7I�p;H�V%i;U;bTW:`Fn�L;RlIKH�W:VaW�Y;R]H�R@IKbFW�8AV>L�W�`�bF_zIK`9`�8�blIK_uZ>H:IDZF8AL;ZaIKL;Z>_�RKn�I�L;i
W:Y�U;`FnB8�L�RF¿~R@bTWlnXgJIKo�R|I�b@U=WyVKL¶W�Y;R�_AR@IK`9W���8�L�W�R@H9L-IK_A_hx�RT�ub@8hW:RFi C0H�IKZ>g�R@L�W:`�<?W:Y=V>`�RJ{rY=8Ab
Y
`�Y=V>U;_Ai�jkRtg(V>`�Wr_A8�oKR@_hxJW�V�H9RFW:IK8AL�IÔC0V>H9W�U;8�W�V>U;`�_hxJY=8AZ>Y|L;RFU=W:H9V>LSR��ub@R@`9`@[°B]Y;Rwg(I!À9V>H}g(VKW�8h�
d�I�W:8�V>L»C0V>HaW�Y;8A`t8�L�d>R@`�W:8�Z�I�W:8�V>L�{}IK`tW:Y;RQpkR@H9b@R@puW:8AVKL«jkR@8�L;Z�RT�up;H9R@`9`�R@i³j�x�`�RFdKR@H�IK_5{}V>H9oKRFH�`
8AL(W:Y;8�`B®-RF_AiJW�Y-I�W�Í9p=U;H�RFÏDp;H�V!À9R@bFW�8A_�RT��C0H�IKZ>g�R@L�W
I�W:8AVKL(H9RlIKbTW:8AVKL;`>ïrpkR@H(C0V>H�g�R@iJ{r8hW:Yfp=H�V>Z>H9R@`��
`�8hd>RF_�x�Y;RlIld%8ARFHaI�L;i½C#IK`�W:R@Hcp;H9V�À9R@bTW:8A_�R@`�<?{BR@H�RwL;VKWap;H�Ved%8AL;Z�W:V(j~RwIK`bC0H9U;8�W>C0U;_.IK`cW:Y;RTxSY;IKi
p;H9RFd%8AV>U=`�_�xw8AL'p;H�V%i;U;bF8AL;Z�L=RF{�n�L;RFU=W:H9V>Lu��H98Ab
YQ8�`�VKW�V>p~RF`@[��-V>H�R��;I�g(p;_�RKn>L=VKW:R}W�Y;R°p;H9V�À9R@bTW:8�_ART�
C0H:I�Z>g(RFL�W
I�W�8AV>L|`9W�U;i;8�R@`�I�8Ag�R@iSI�Wap=H�V%i;U;b@8�L;ZJY=RlIld%8AR@H�L;R@UuW:H�VKLu��H98Ab
Y�8�`�VKW�V>pkR@`r{rY;8Ab
Y�{BR@H9R
`�U=g(g(IKH�8[Z@RFi�j�x�� 7°IDZF8AL�·RQYQu·��¾[�¹
·�ª�k>|lk(�s�s|�o�}�nv¬ i0¬! zym-~Ro�}^�¾k>mlqs�pg�k(gR¬¯�;m�|�o�}^zygyx�{^t�nvm���|Hi�n;�^i>{�ª�k>ml��npgj�Á®~^§Dk>o?q	�\o>nv�s�¡�J��k¶��k>npgÔmlk�npo�i�q¡�;g�|8�0q¡il}a§yml�#"�k>o?ilqs�¡k�|%$#&('*),+Ki�}yk¶g^z�o(�¡k�nvm}Ìyk(m���q������vi�q¡�;gÔk(gyk>mlx;�p{��0q�i�}

il}�ku¬¯m�npxp��k(gji�|0|lk(�sk>o?ilqsrpk>�¡���;£�|Hk>mlr;k>�bn�i.-,/103254Ö�768$:9�;bn�i0i�}yk,rpk>�¡�Ro(q�i����p¬­i�}yk,§ym��*"�k>o?ilqs�¡k(�`£Dk>np�%�
É ¸�}yq |0§�nv§Dk(m<� |0nv£�|Hilm�npo?i0|Hi�nvilk��¶i�}�n�iAq¡i9�=��t-q |�o?z�|�|Hk�|�il}yk8|lz�o>o?k>|�|��v¬�§ym��*"�k�o�ilqs�sk�¬¯m�nvx;��k(gji�nvilqs�pg¢¬¯�;m0il}�k§ym��R�Rz�o�i�q¡�;g%�v¬��¡qsxp}jiAg^z�o?�sk(q¼¬�nvm�¬¯m��p� i�}yk,r�nv�s�¡k>�¶�p¬�|Hi�np£yq¡�sq¡i��p�´³-���¾k>rpk(m�{>$:
?
@+BAC��
�DE
F'8+!G7
@+B9�;H
�I��JD=AK+B
�IL'M;


F'�IL+!$*)M�N+BOCAP$,D(DB+3DRQF$*OS':T�9
;VU�W(XY;7'R9
':
Z+SG:I��N&3��
	
[I\+CDB$:AP+]�
OS':A^�JD_��9�`P&(+(I\$:)<�N':T�O�� � m��;|�|�|lk>o�i�q¡�;g�|��v¬Yg^z�o?�sk(q



Å XYÐ

B�IKj;_ARíQ=[h·>[^at8�R@_�i;`�V\C�W:Y=R'g�V>`9W�L;R@UuW:H�VKLu��H98Ab
Y�8�`�VKW�V>pkR@`¢C0H�V>g UP7}8AZñSuV>_0e�`�V�W:V>pkRÔSupkR@bTW:H9V>gy�
RFW�R@HF[[WbE�S%R@R�blIKpuW:8AVKL�n&C0V>_�_AVe{r8AL;Z'p-IKZ>R�[ I

b
Â Ü�Ý�Ü �-  O c|�F Mdu�
 
Â
Â e ÜLfMÛ�Ý Â
ï ¹�êaH ·^Ð Q Õ
ï?ó ö ·^Q ·RX Å
¹ T ë°I Å X · Å ·
¹�¹pSub Å · ·RÕ ·
¹ õ Sub Å · ·^Ñ Õ
¹ õ�B]8 ÅDÅ ·RÕ Ñ
¹?ô®B]8 ÅDÅ ·RÕ ·
õ ¸ E Å Õ ·!O Å
õ�T E Å Õ ·Râ ·
õ�õ ë}H Å Ñ ·RÐ ·
õ�õ CSL Å O ·Râ ·
õ ô CSL Å O · � ·
õ�ó CSL Å O ·RÐ ·
õ�ó*�2R Å â ·Râ ·
õ_g �2R Å â · � ·
ô ò ë}V Å � · � ·
ô9¸�ë}V Å � · � Å
ô ]vÙ�8 Å Ð · � Å
ô õ Ù�8 Å Ð Å X ·
ô õ ë}U Å Q ·RÐ ·
ô ó ë}U Å Q Å X Å
ó�ò ë}U Å Q ÅYÅ ·
ô ó#h L ÕDX ·RÐ Å
ó ¸ ½�I Õu· ·RQ Å
ó ¸ ½�R Õ Å · � Å



Å XYQ

B�IKj;_ARuQ=[�·DÒ�ESi�I�Z>R Å XDÐñI_a�8AR@_�i;`cVDCqW:Y=RDg(VK`9W�L;R@U=W�H�V>L%��H�8�b
Y�8A`9VKW:VKp~RF`�p;H9Vui=U;b@RFi�j�x Í�7}8�Z¼SuV>_
e�`�VKW�V>p~RèSupkR@bTW:H9V>g(RTW:RFH�Ï|{r8�W:Y ¸ ]�õ ÿ R�VKL³IfW:Y=8Ab
o2n�p=H�8Ag(IKH�x���j~R@IKg�`9W:VKp;p;8AL=Z½ë
W
IKH9Z>RFW�I�W�ÕYX�CSRTE�G�U¯[íB]Y;R«Í�ë}V>U;L�W:`9Ï�bFV>_AU=g(L�`9Y;Ve{r`tW:Y;RDRTd>RFL�W�bFV>U;L�W�I\C�W:RFH
IÖÕ=[sÕ(Y;V>U;H�H9U;L�n�{r8hW:Y�IJW�VKW
IK_�8AL�W�R@Z>H�I�W:RFi�j~R@IKg VDCB�ö·YØ�Ñ��~·RX%¸ ]%ÿ RQ8AV>L=`ap;H9V��
i;U;b@8�L;ZQOMØsÐ��~·RX õ RFdKR@L�W:`]I�WBW�Y;RbC0V%blIK_2p;_AIKL;R�[uê´W�VKW
I�_kV\C Å Ø¡Ð��~·RXK¹°RTd>R@L�W�`°p-IK`9`�R@i
W:Y;RÀC0V%blIK_ ��p;_AIKL;R(`�VDC�W�{}IKH�R|Z�I�W:R�_A8�g(8hW:8�L;Z�£aÓw�M×DÓ'�ªW�V«IKj~VKU=W�·YØ¡âaæ¥·YØ � ð I�W
Ó'�QÅ�·DØsÕYâ!B}��gSn�L;RFR@i;RFi(W�VwI�b
Y;8ARTd>Rcp-IKH9W�8AbF_AR�e?éD[YB]Y=Rcg(IK8�LQ_A8Ag�8�W:I�W:8�V>L�{rY;8Ab
Y
p;H�RTd>R@L�W�R@ivW:IKo�8AL;Z4W�Y;RìC0U;_A_bÑ;[sâ�RFL�ê E#RF_AR@bTW:H98AblI�_�L-IKL;V>IKg(pkR@H9R@`®IJj~R@IKg W�Y;R@L
Ied�IK8�_zIKj=_ARtI�WrW�Y;RLÙKS�ë�ä4{°I�`cW�Y;R(õvODXKoJb@V>U;L�W�8AL;Z(H:I�W�R�_�8Ag�8�W}VDC�W�Y;RwRFL�W:H:I�L;b@R
iVi´ê¶ëX��IKL=Vui;R�W:8�g(8�L;Z���`�W:V>p|i;RTW:RFbFW:VKH@[�B]Y;Rw_zIKb
o|VDCqIKL�I��u8�`���bFH�V>`9`�8�L;ZJj;_�Vub
o�8�L;Z
j-IKH(IK_AV>L=Z«W�Y;R�`9V>_ARFL;V>8Ai�W	`�I��u8A`�g(IKoKRF`J8�W�i;8h��b@U;_hWìE0j;U=W(L;VKW(8Ag�p~V>`9`�8�j;_AR^IwW:V
IKL-IK_hx­ZFRaW:Y=R�H�RFgJIK8�L;8AL=ZJQYXñð¢VDC.W�Y;R�b@VK_A_ARFbFW�R@i C0V%blIK_ ��p;_AIKL;Rci-I�W:I=[8SuU;b
Y�IKL�VKLu�
I��u8A`]j-IKH°{BV>U;_�i|p;H�RTd>R@L�WcW:Y;R�i;VKU;j;_AR���d�IK_�U;R@iVÓ'��VDC�8AV>L=`]b@V>_�_AR@bTW:RFi|Ie{}IlxÖC0H�V>g
W:Y;RQbFR@L�W:H�IK_5j~R@IKg `9p~V�W�V>L�W:Y;RJC0V%blIK_ ��p;_AIKL;Rwi;RFW�R@bFW�V>H@[ÔSuR@Ry`�RFbFW�8AV>L�Ò�Í<�-U=W:U;H9R
7}8AZ¼S%V>_�e�g�p;H�Ved>RFg(RFL�W:`@[�Ï
<©<©<+<©<

¬�nvm�¬¯ml�;�ç|Hi�np£yqs�¡q¡i��Ônvm�k�rpk(m��J�Rk(§Dk(g��yk(gji°�;gJil}ykbk��yo?q¡i�nvilqs�pgÔk(g�k(m�xp�J�Rk(§D�;|lq�i�k>�ÔqsgÔi�}yk¶§ym�k>o(zym�|H�;m,�v¬0il}�k
§ym��*"�k�o�ilqs�sk?���¡qs©pk�¬¯m�nvx;��k(gji!��� �s�s�j��il}�kKnpzRil}y�;m�|°m�k(§D�pmli°�pgai��¾�ík��R§Dk(m�q¡��k(gji�|°§Dk(ml¬¯�pm���k>�Nnvi°i�}yk!ªuÃ-²Af�wnvg\�a~RÃ�¸lk-�-²-¹F¬�npo?qs�sq�i�q¡k�|({7npq¡��k>�an�i°|Hilz��y�jqsgyx�il}ykKqs|l�vi��p§yq o¢npg��Ôrpk>�¡�Ro(q�i��J�Rq |�i�mlqs£yzRi�q¡�;g�|��p¬0¬¯m�npxp��k(gji�|
§ym��R�Rz�o?k���qsgíil}yk�m�k>npo?ilqs�pg�|�Ä¾ÊMmum,n�i=n7nKµ!kMoq��z��pgJ¨!p(ÃA�`{���Â�·(�0}Jnvg��Ô�rqSp>ÃAzLi�npmlx;k?i�|>{¼nvg\��ÄlÁ<mum,n�i8�v�;�
µ!kMoq�®zb�pgKn �rqSp ÃAzbi�npmlx;k?i��&¸�}yk�m�k>|lzy��i�|�nvm�k�o(�p��§�nvm�k>��il�dr®npmlqs�pz\|´���R�Rk(� |�nvg��b|H}����Öil}�nvi0q¡g¶il}yq |���np|�|nvg\�!k(gyk>mlx;�%m�npgyxpk,i�}yk°|lqs�d§��¡k�nv£ym�np|lqs�pgR�hnv£y� n�i�q¡�;g�s�k(r�np§\�;m�nvilqs�pg¶§�qso?ilzym�k�q |-g��b�s�pgyx;k(m�r®np�¡q ��npg���o(npgygy�pi
npo>o?�;zygji�¬¯�;m�il}yk,�;£�|lk(m�rpk>�¶�^q¡k>�s�y|>� �K�[¹7��§y}�n;|Hq |0np���Rk>�¶�¾¸u� � � t�� �



Å ·RX

B]Y;R�8Ai;RFL�W�8�®-b@I�W:8�V>L;`°V\C�V>U=H�·^QYQYÕQ7}8�Z¼SuV>_�8�`�VKW�V>pkR@`]V>L;_hxfjkR@bFV>g(R�pkV>`�`98Aj;_�R�{rY;R@L�Ò

·>[¶étI�W:I°H�RFi;U;bFW�8AV>Ltg�RFW�Y;V%i;`�W:H�IKi;8�W�8AV>L;IK_A_hx]p;H:I�bFW:8�`�RFi�8�L�W:Y;8�`�`�U=j=®-R@_�iwV\CuL�U;bF_AR@IKH�p;Y�x%`�8AbF`
{BR@H9RX`9RFW�IK`98Ai;R58�L%C#Ild>V>H�VDC%i;RTd>RF_AV>p;8�L;Zrg(VKH�Rq`�W
I�W�8A`9W�8Ab@IK_A_hxri;R;C0RFL;`�8�j;_AR�n�g'U;_�W�8h��i=8Ag�R@L;`98AV>L-I�_
g�RFW�Y;Vui=`]b@V>L;`98A`�W:R@L�Wc{r8�W�Y�bFU;H�H9R@L�Wln2Z>V%V%iu��p;H�IKbFW�8A`9R�L;V>H9g(`]VDC�`9W:I�W:8�`9W�8AblI�_�`�bF8AR@L=b@RK[

Å [¢ê¥H�RF_A8AIKj;_ARtg�RFW�Y;V%i�{}IK`ci;RFdKR@_AVKp~RFi�VDCqUuW:8A_�8`ZF8AL;ZDg'U;_�W�8Ap;_�R�bFx%b@_�VKW:H9V>Lu��IKL-IK_�V>ZQj~R@IKg�`
E�{rY;8Ab
Y�n­C0V>H°W:RFb
Y;L;8Ab@IK_�H9RlIK`9V>L;`@n-bFV>U;_�i�L=VKWrj~Rtg(IKZ>L=RFW:8�blIK_�_�x���`9R@_�R@bFW�R@iJ{rY=R@L�U;`�8�L;ZyI
`9V>_ARFL;V>8Ai�I�W�V�Ved>R@H9_zIlxwgJIKZKL;RFW�8AblI�_A_�x�`�R@_�R@bTW:R@iQH9RlIKbTW:8�V>Lu��p=H�V%i;U;bFW�`�pkR@bTW:H:ItI�L;iQp;H�Ved%8Ai=R
p-I�H9W:8�b@_�R%e?é�`@[

Õ=[¢ê¶i;RTW
IK8�_AR@i�I�L-IK_�x%`98A`�VDCuW:Y;RN`9x%`�W:R@g(I�W�8Ab@`.VDCuW:Y;RXIKj=`�V>_�U=W:R5RFL;R@H9Z>8ARF`�I�L;i��;8AZ>Y�W.W:8�g(RF`�VDC
W�Y;R�bTx%b@_AV�W:H�VKLJIKL;IK_AV>Z�jkRlIKg�`5{°I�`Bb@IKH�H98AR@i�V>U=WNW�Vwi;8�`�bFR@H�L�W:Y;Rcp;H98AL;bF8Ap;_�R]RT�%W:H�IKbFW�8AV>Lu�

W�U;H�L�V>H�j=8�W°E#H�IKi;8�U;`�I�VDC=RlIKb
Y'IKL;i�b@V>g�p~RFL;`:I�W:R,C0V>H�W:Y;RXH�RF`�U;_hW
IKL�W�`9x%`�W:R@g(I�W�8AbNR@H9H�V>H9`�8�L
W�Y;R°IKj=`�V>_�U=W:RXR@L;RFH�ZKx'IKL;iÀE#bFV>H�H9R@_zI�W:R@i�W:VaW�Y;8A`®I�W�Y;RBW�8Ag�RT��VDCz���-8�Z>Y�W�E0¦�§�¨LI�blI�_A8Aj=H:I�W�8AV>L
VK¿~`�RTW:`F[

Ñ;[¢e�W�{°I�`w`9Y;Ve{rL4W:Y-I�W�W�Y;R(8�L�W:H�8�L;`�8�byp;H�RFb@8A`98AV>L«VDCBW:Y;R(IKj;`9V>_AU=W�R(RFL;R@H9ZKxªIKL;i«W:8Ag�RT��VDCz�
�-8�Z>Y�W°b@IK_A8�j;H:I�W�8AV>L=`BI�W�W
I�8AL-IKj=_AR�C0H�V>g²W�Y;RtIKL-I�_AV>ZwblIK_�8Aj;H�I�W:8�V>Lyj~R@IKg(`X{°I�`]8AL&C0RFH�8AVKHNW�V
W�Y;R�H�RF`�V>_�U=W:8�V>Lf8�L;Y;R@H9R@L�W:_hxfp;H9R@`9R@L�Wc8ALJW�Y;R!G(n;£aG IKL;i�¦�§�¨¥`�pkR@bTW:H:IyIKL=ifW:Y-I�W}W:Y;8�`

H9R@`�VK_AU=W�8AV>L�b@V>U=_AifjkRaH9R@b@VedKR@H�RFi|j�x�`�xu`�W:RFgJI�W�8Ab@IK_A_hxQdKI�H9x%8AL;Z'Iwp-I�H:IKg�RFW�H�8AbcH�RFp;H�RF`�RFLu�

W:I�W:8�V>L³VDC]W�Y;Rfi;8�`�bFH�R@p;IKL;bFx³U;L�W:8�_XW�Y;RfV>p=W�8Ag(IK_5`9W�H�U;bTW:U;H�IK_°H9R@Z>U;_AIKH�8hW�x«IKp;pkRlIKH9R@i�8�L
W�Y;R Å é�I�W:V>g�8Ab���L�U;gDjkR@HXdu`F[}I�W:V>g�8Ab���g(IK`�`B8Ai;RFL�W�8�®-b@I�W:8�V>L�g(I�W:H98h�~[

Ou[�CSVK`9WD8�g(pkV>H�W
IKL�W:_hx>n�8hW�{}IK`wi;R@g�V>L;`�W:H:I�W:R@iªW:Y-I�Ww8�W�8�`wpkV>`�`98Aj;_�RKn.{r8�W�Y³`�Uu�(bF8ARFL�W'H�R��

`�W:H�8�bFW�8AV>L�VDC}£#ElÓ'�MI>×DÓ'�-n.W:V|W:VKW:IK_A_hx�Ild>VK8Ai«blIK_�b@U;_AI�W:8�L;ZJW:Y=R(8�V>L;8Ab'b
Y-IKH�ZKR(`�W
I�W�R@`�VDC
W�Y;Rwi;I�W
I=[BÎcI�W:Y;RFH@n´Or��8Ai;RFL�W:8�®;blI�W�8AV>L�IKL;i�¬c��8Ai;RFL�W:8�®;blI�W�8AV>L�i;RFH�8hd>R@i#C0H�V>g­b@V>gDj=8AL-I��

W�8AV>L;`�VDC2`�8�Z>L-IK_%`�VKU;H�bFR@`XIKH�RBp~VK`�`�8�j;_ARB`�U;b
YyW:Y;I�W�W�Y;R°8AVKL;8AbBb
Y-IKH�ZKR°`9W:I�W:R�E�ãYIYtK� Ü �-Â ÜLfMÝ



Å ·>·

u°úA  Ã   Û�Ý!v wyx{z�v
7}8AZñSuV>_ ½�S­e�W¡QDÑ}|��3~ ½�S­e�W¡Q � |��3~

¸ ó ê�H Ñ�O � �
¸ g ö ÑñÐ � �
T�ò ë°I O Å O Å ODâ
T ¸ Sub O>O!��ODâ O � ODÐ
T�T:� 8 ODâ���O � O � â=·
T�] E â=·F��â Å O%· âDÑ
T�ï ë}H âYâ â\Ñ â �
T ¹ CSL âYâ���âYÐ âDâ âYQ
T�õ �-R âYÐ���âYQ âDQ � Å
T ô ë}V � X�� � · � Å � O
T�ó Ùc8 � Õ=n � â � â � Ð
T_g ë}U � â=n � Ð=n¡ÐYX � Q ÐYX
]�ò h L � Ð Ðu· Ð Å
] ¸ ½�I Ð=· Ð\Ñ Ð�O
]�T ½tR Ð=· ÐDâ Ð �

� IKj;_ARuQ=[ Å ÒAÙ�R@UuW:H�VKLu��H98Ab
Y�8A`9VKW:VKp~RF`°p;H�V%i;U;bFR@i�j�x¶Í�7}8�Z¼SuV>_´e�`�V�W:V>pkR�SupkR@bFW�H�V>g�RFW�R@H9ÏyI�W]_AVe{j~R@IKg»R@L;RFH�ZKx��HÕYX�CSRTE�G�U�I�b@VKg(p-I�H�R@i�W:V�½íSMe
n\étI�H�g�`9W
I�i=W�i-I�W
IcI�W�H�RF_zI�W�8�d%8A`�W:8Ab
R@L;RFH�Z>8�R@`�� � O\X|CSRFEtG�U7IT[ � Y=R³Í97}8AZ¼S%V>_AÏ(b@V>_�U;g(L�ZK8�d>RF`tW:Y;RyY;8�Z>Y;R@`�W�L;R@UuW:H�VKLu�L%U=gDj~RFH�8A`�V�W:V>pkR}�0`�I%�0V>H�R@IKb
Y«R@_ARFg(RFL�Wl[�at8�R@_�i;`��0V>H�W�Y;8A`t`9Y;V>H9W�H9U;LªIKH�RQ`9gJIK_�_¾n
IK`}Z>8hd>RFLf8AL � IKj=_ARbQ=[�·K[ � Y;R�g�V>`9WBL;RFU=W:H9V>Lu��H98Ab
Y(8A`�V�W:V>pkR�p=H�V%i;U;b@RFi�I�W]½íS­e��0V>HRlIKb
YïR@_�R@g�R@L�WQVed>RFH�_zI�p;p;8AL=Z�{r8�W:Y4W�Y;R|7}8�Z¼SuV>_Bi-I�W
I�8�`D`�Y=V!{rLï8AL4W�Y;R�b@VK_AU;g�L
Í:½íSMe�WsQDÑ
|��B~eÏ��0H�V>g � 7}RFH�L-IK`�·RQYQDÑ���[ � Y;R�bFV>_AU=g(L¢Í:½íSMe�WsQ � |��B~eÏª`�Y;Ve{r`JW�Y;R
gJI��u8�gDU;gsL;RFU=W:H9V>Lu��H�8Ab
Yw8A`9VKW:V>pkRXH�R@pkV>H�W:R@i��0V>H.RlIKb
YQRF_AR@g�R@L�W�8AL���7BR@H�L;IK`}·RQDQ � ��[
e�L�W:Y;R�`�RFb@V>L=i«½íS­e}RT�up~RFH�8�g(RFL�W�I(i;VK`�R'V��°·RX%¸ ò 8AV>L;`r{}IK`aV>juW
IK8�L;R@i�I�W�I�H:I�W�R
V�� Å �¯·^XYôc8�V>L;`:G�`@[
<©<©<+<©<



Å · Å

V��5W�Y;RDRF�%U;I�W:8�V>L;`@n�IKL;i�8A`�W:Y�U;`J Md¼ù%� Ý úÄÁ�H9R@g�Ved>R@i¯[�ê�`tIfH�RF`�U;_hW!ê%äAä¶b
Y-IKH9Z>RD`9W:I�W:RF`
V��~RlI�b
Yj��O8�:¬!Iq8A`9VKW:VKp~R]bFV>_A_�R@bFW�R@i��#IK_�_={r8�W�Y;8ALyV>L;RcIKL=iJV>L;_hxDV>L=R Å é���R@_�_A8�p;`�V>8�i-IK_­Or��¬
8�i;R@L�W:8h®-R@H���H9R@Z>8�V>L%< 8AL;i;RFp~RFL;i;RFL�WXV��2W�Y;R@8�Hqb
Y-IKH9Z>R]`9W:I�W:RF`q{rY;8A_�R°p-IK`9`�8AL=Z�W:Y;H9V>U;Z>YDW�Y;R
`9p~RFbFW:H9V>g�RFW:RFH@[

â=[ � Y;R�g�R@H�8hW�V��}W�Y;8A`�gDU;_hW:8 ��i;8�g(RFL;`�8�V>L-IK_.p-IKH�W:8�b@_ARQ8�i;R@L�W�8�®-RFH�`9b
Y;R@g�R({}IK` Ü��S�  
� Ýlý�±  púÄÁ
IK`9`�RF`�`�RFi©j-I�`�R@iïV>L4{rY;RTW:Y;RFH(8hWVù fMÝ?Ü�Ã ù ÝHý �púÄÁ³i=8A`�p=_zIKbFR@i�`�V���blI�_A_ARFiµÍ9j-IKi=Ï�i-I�W
I��#I�H
�0H9V>gsW:Y;RBH�RFZ>8AV>LwV��-8�L�W�R@H9R@`9WH��Î�c%eB���0V>H�8�i;R@L�W:8h®-R@iw8AV>L=`@[�étI�W
Ic_zIKb
o�8AL=Zap;H9V>p~RFH�W�8Ag�8AL;Z
�08¾[�RK[¶Í�I�b@b@8�i;R@L�W:IK_A`9Ï�VK¿ïj�x«V>L;R�j~R@IKg j;U;H�`�W'8�LªW�8Ag�R(I�L;i³`9V>g(R�_A8�Z>Y�Wlnl�#IK`�W'8�V>L;` õ �
IKH9R ù fMÝ?Ü�Ã ù ÝHý ��ùDúhúÄÁ+`9R@Z>H9R@Z�I�W:R@i��0H9V>g W�Y;R�¬c�3� Î�c%ey8AL W:Y=R Å é 8Ai;RFL�W:8�®;R@H@[ � Y;8�`
IK_�_AVe{r` Ü��S�  
� ÝHý�±  aH9R@bFV!dKR@H�xJV��¯RFdKR@L�W:`}{rY=8Ab
YJ`9U=¿~R@HY�0H9V>g Í9g�8A`9`�8�L;Z�i-I�W
I�Ï'IKL=i({rY;V>`9R

R��=bF_AU;`98AV>L�{BV>U;_�iSVKW�Y;R@H�{r8A`9R�`9oKRT{¥`9W
I�W:8A`�W:8�blIK_~g(R@IK`�U;H9R@`rV���b@H�VK`�`r`�RFbFW:8�V>L;`Fn-RFW:b�[

� []\ªRJRFg(p;Y;IK`�8��@RDÒ�� þ  | Md Ý �
  Ã  púÄÁ�� Ã  
Â
ÂTÁ�� Ã�f ú Ýlý �´úA #��� þ ùK� û  #�¾Â Ý ù Ý  �tñù Ý ùL�'� Ü�Û Â ý Â ÝHýhÛMû
Ü �°Â Ü�Ã  8���}�tÂe ��&ùK�>ù Ý   ý Â Ü�Ý?Ü � ý �]Â��- 
� ý  
Â:� ü  T�: c�: 
Â Ü ú ±  <tÔù Û t Ý�þ   ý �%���¾Â Ý ù Ý  %ù Ã��jý�û�fMýhÝ Á
� Ü�Ã �´úA  Ý  púÄÁ'�:  Ã Ü�±  <t ü,ýhÝhþ�ÜLf­Ý ù Û Á û ù Ý  
Â Ü �t� f­Ý Â ü�þ ù Ý Â Ü   ±  T� �   ýhÛMû Âe  Ý�Ü�ÛVÝhþ  �tñù Ý ùL�
{r8hW:Y�W:Y;RXRT�ub@RFp=W:8�V>L'V��=W:Y=RB8�L;8�W�8zIK_�`�V���W�{}IKH�RB£ �lÓ'�¡�>×DÓ'�tI�p~RFH9W:U=H�RBI�W.W:Y;RR�0Vub@IK_�p;_AIKL;RK[

¢�L�j~VKW�Y�W:Y=RQp;H�RF`�R@L�WtW�Y;R@`98A`�{BV>H�o�IKL;i�W:Y;I�W�V��XVKW�Y;R@H9`�{rY;8Ab
Y�p=H�V%i;U;b@RQ`9U;b
Y�`�pkR@bTW:H:Iun
W:Y=R'8Ai=R@L�W:8h®-blI�W�8AV>L�V���gDU;_�W�8Ap;_�Rtb
Y-IKH9Z>RT��`9W
I�W:R'8�`�VKW�V>pkR@`cY-IK`ap=H�R@`9R@L�W:RFi�I��0V>H9g(8�i-IKj;_�RaW:RFb
Yu�
L;8�blIK_kb
Y-IK_�_AR@L=Z>R�L;VKW}p;H�RF`�RFL�W�I�W}Y;8AZKY;R@HFn;IKL;i�RF`�pkR@bF8zIK_�_�x�L;VKWrI�W°H�RF_zI�W�8�d%8A`�W:8�bKn�R@L;RFH�Z>8�R@`F[Y�-V>H
RT�=IKg�p;_�RKn2I�WcH�RF_zI�W�8�d%8A`�W:8�b�R@L;RFH�Z>8�R@`cV>L;R�®-L;i;`H�0U;_�_h��RF_ARFbFW:H9V>L�`9W�H�8�p;p;8AL=Z�V��qp;H9Vui;U=bFW:`�IKL;iSR@`��
`�RFL�W:8zI�_A_�x³·�£
£ñð�b@V>_�_AR@bTW:8�V>L�RF��b@8�R@L;bTx¤�0H�V>g o�8�L;R@g(I�W:8�b��0VubFU;`�8�L;Z;[NêågJI!À9VKHtb@V>L�W:H98Aj;UuW:8AVKL

W:V¶W:Y=RªV>j�À9R@bFW�8�dKR³H�RFi;U;bTW:8AVKLsIKL;i´p-IKH�W:8�b@_AR���8�i;R@L�W:8h®-blI�W:8AVKL?V��'W�H:IKi;8hW:8�V>L-IK_�_�xïp;H�VKj;_ARFgJI�W�8Ab
gDU;_hW:8�p;_AR���b
Y-IKH9Z>RT��`9W:I�W:R�nu_�V!{°��R@L;RFH�ZKxKn;Y;R@Ied�x���8�V>L�i-I�W:IQY-IK`]jkR@R@L|g(IKi;Rt8�LJW:Y;R�p;H9R@`9R@L�WrW:Y;R��

`�8�`@[ � Y;8A`JIKi=d�IKL;bFR�8�`fIªL=R@b@RF`�`�IKH9x©p;H�RFH�R@��U;8�`�8hW:RSW�V³W:Y=R�H�VKU=W:8�L;RSR��up;_AV>8hW
I�W�8AV>L¶V��tW�Y;R@`9R
Ê(«Ö}yq o�} � npo�©Li�q¡��qsgyxÔ|Hqsxpg�np�s|d£Dk>o>nvz�|lk¶i�}yk(qsm�k(g�k(m�xp�Ô�s�;|�|°��np|°£Dk(�s��� il}�kK�sk(r;k(��il}\n�i¢o?�;zy�s�èm�k(�sqsnp£y�¡�

ilm�qsxpxpk>m�il}yk8±¾±ñÃ � ��npgy�R�Rk�}\nvm��R��npmlk-il}ym�k>|l}y�;�s�bq¡gKi�}yk8o?�;g�|�i�nvgji�¬¯m�n;o�i�q¡�;gK�Rq |�o?m�q¡��qsg�n�i��pm��



Å ·RÕ

_AVe{°��R@L;RFH�ZKx�L=R@U=W�H�V>Lu��H�8�b
Y�H9RlIKbTW:8�V>L|p;H�V%i;U;bTW:`cIK`cÎbÙ�7}`@[
êa_hW:Y;V>U=Z>YªW�Y;R(i;I�W
ISIKL-IK_hxu`98A`�g�RFW:Y=Vui;`�U;`9R@i�8AL�W:Y=R(p;H9R@`9R@L�WDW:Y=R@`�8�`w{BR@H9R(W:RFi;8AVKU;`�W�V

i;RTd>R@_�V>p IKL;i´8Ag�p;_ARFg(RFL�W@n]{}RªIKH�R�bFV>L�d%8AL;bFR@i W�Y-I�W�W�Y;RFx´IKH9R�i;8AbTW
I�W�R@i^j�x?W:Y;R�bFU;H�H9R@L�W

L;V>H9g(`tV��}Z>V%V%i�n�gDU;_hW:8 ��i;8�g(RFL;`�8�V>L-IK_�`�W
I�W�8A`9W�8Ab@IK_�p;H�IKbFW�8A`9RK[ÔêaL=i�n��0U;H9W�Y;R@H9g(VKH�RKn.`98AL;bFRDW:Y;8�`
i-I�W:I�� ÜLf úNt Û�Ü�ÝV�  !ù Û ùDúÄÁ¦¥� <t ü,ýhÝhþ�ÜLf­Ý,Ýhþ  
Âe B�k�>ù%� ÝHý Âe 
ÂTn%W�Y;R@`9Rtg(RTW:Y;V%i;`}IKH�R�t ý � Ý ù Ý  <t � Á Ýhþ  
� þ ÁeÂ ý �
ÂT[E¢(�¯{BR�IKH9RcW�VwR��up;_AV>H9R�H9RlIKbTW:8�V>L;`N8ALyW:Y;8�`NR@L;RFH�ZKxKn;IKL;i(¬c�3�^H9R@Z>8�g(R�n>W:V�U;L;i;RFH�`9W:IKL;i
W:Y=R@g�n~I�L;i�n]�0U;H9W�Y;R@H9g(VKH�RKn-R��up;_AV>8hWrW:Y;RFg§�0V>H]W:Y;RF8AHrp~V�W:R@L�W�8zIK_�W�V(H9RFd>R@IK_.W:Y;R�`�RFb@H�RTW:`�V���W�Y;R
_A8�g(8hW:`�V��2L�U;bF_AR@IKH�j;8�L;i;8�L;Z;n�{BR°gDU=`9WqjkR]IKj=_ARBW�Va8�L�W�R@H9p;H�RTWqW:Y;R}i-I�W
Ir{rY;8Ab
YQL;I�W:U;H9R°p;H9R@`�RFL�W:`
W:VyU;`F[

÷]ø_¨ ©%ª'ü.«5¬;ý]­¯®V° ±�üC²%¬;ý]®Y±8³�ý2þB«�´ þ3µ�®=¬	®Yª'ü.µ©ÿ©þ_¬	´·¶�þ�üC¸3¹�µ

º�RFH�Rw{BR'p=H�R@`9R@L�W�I�L%U=gDj~RFHaV���`�pkR@bTW:H:I��0H�V>gö{rY;8�b
Y�W:Y=Rwx%8ARF_Ai;`P�0V>HcL;R@UuW:H�VKLu��H98Ab
Y�8�`�V��
W:VKp~RF`�_A8�`9W�R@i'8�L � IKj;_�R^»=[h·B{BR@H9R°RT�%W�H:IKbTW:R@i¯[R¼uV>g�RB`9p~RFbFW�H:I�8A_�_AU;`�W:H�I�W:RqW�Y;R}Z>RFL;R@H�IK_%b
Y-IKH:I�bFW:RFH
V��kW:Y;R]i;I�W
Itb@VK_A_ARFbFW�R@iQ{r8�W�Yy7}8AZ>¼%V>_	¢�`�V�W:V>pkR8¼upkR@bFW�H�V>g�RFW�R@HFn�{rY=8A_AR}VKW:Y;RFH5`�pkR@bTW:H:I�8A_�_AU;`�W:H�I�W:R
W:Y=R°blIK_�8Aj;H�I�W:8�V>Lu��j~R@IKgsp-IKH�W:8�b@_AR���8�i;R@L�W:8h®-blI�W:8AVKL;`@[Aé�RTW
IK8�_AR@i'RT�up;_zI�L-I�W:8�V>L;`�V��-W:Y;RF`�R]g�RFW�Y;Vui=`
Y-Ild>R�jkR@R@L�Z>8hd>R@L�p;H9RFd%8AV>U=`�_�xf8ALfW:Y=8A`]W:Y;RF`�8�`@[



Å ·^Ñ

∆

½�¾�¿ÁÀÃÂEÄ�Å<ÂEÆ

��8�Z>U;H�RE»=[�·DÒ�£ÈÇåd%`@[]ÇPÉ[Ê!É ����I�Ww·DØsÕYâ � ��g�[]£ �lÓ'�¡�>×DÓ'�(�²·YØ � ðË�0V>H�£­Ø � � õs�l���9�]õçÕ&Ø�· � [�ê
`�8�L;Z>_AR°£�Çsi=RFW:RFbFW�V>H58A`qU=`�R@i�Y;RFH�RrIK`qW�Y;R]8AV>L=`5IKH�R}L;VKWXIK`qpkR@L=RFW:H�I�W:8�L;Z�IK`q{r8hW:Y
i-I�W:ItI�W]·YØ � â � ��g�[ � Y=8A`]·YØ¡ÕYâ � ��g i-I�W:I=n>Y;Ve{BRFdKR@H@n%i;V%R@`5Y-IldKRrW�8Ag�8AL;Z�`�8�Z>L-IK_�`
�0W�Y;R'Y;8�Z>Y;RFHKÓ'�K��i-I�W:I({°I�`aZ>RFL;R@H�IK_A_hx|j~RF_AVe{sW:Y=R�iRi¾ê¶ëX��IKL;V%i;R'W:8�g(R���p;8�b
o>��VK¿
W:Y;H9R@`9Y;V>_Ai¯n;j;U=W°{}IK`]`9U=��b@8ARFL�W:_�xJp~RFL;RFW�H:I�W�8AL;ZDW�VDU;`9RtgDU;_�W�8Ap;_�Ra£ÈÇ i=RFW:RFbFW�V>H�`
V��¯IKj~VKU=W�Õ Å £yÌ�gµW:Y;8�b
o�L;R@`9`@n;I�L;iQW:Y;RFH�R7�0VKH�RrY-IK`5`9U;p~RFH�8�V>H5H�RF`�V>_�U=W:8�V>LQ8ALy£ÈÇ���[
� 8Ag�R�V����-8AZ>Y�WB8A`BL;R@RFi;R@ifW�VDH�RFg(Ved>R�b
Y-IKH9Z>RT��`9W
I�W:RtIKg'j;8AZ>U=8�W:8�R@`NIKL=iJW:Y�U;`}W�Y;R·YØ¡ÕYâ � ��g i-I�W:Iª{}IK`�U;`�RFi��0V>H(W�Y;8A`�W:Y;RF`�8A`F[ � Y;R�W�H�R@L=i�n�Y=V!{BRFdKR@HFna8A`(`�U;b
YW:Y-I�W^�0V>HBRlIKb
Y�RF_AR@g�R@L�W}RT�=IKg�8AL;RFi�nuW�Y;RaH9R@_zI�W:8�dKRa8�`�VKW�V>p;8Abrx%8ARF_Ai;`X8ALJW�Y;R þMý�û�þ  T�
gJI�Z>L;RFW�8AbtH98AZ>8�i;8�W�x�i-I�W:IyIKH�R�pkRlIKo�R@i�I�WrY;8AZ>Y=R@H]L;RFU=W:H9V>LSL�U;g'j~RFH�`@[



Å ·!O

60 80 100 120 140 160

∆

½�¾E¿ÁÀÃÂ�ÄEÅ<Â�Æ

��8�Z>U;H�RE»=[ Å Ò�£ÈÇ d%`@[y¦�§�¨ynBI�W�·>[sÕDâ � ��gS[+ºqd>R@L�W�`J`�Y=V!{rL©Y;R@H9R�IKH9R|8Ai;RFL�W�8Ab@IK_°W:V�W:Y;VK`�R`�Y;Ve{rL�8ALfW�Y;Rt8Ag�g(RFi;8zI�W:R@_hxyp;H�RTd%8AV>U;`H��8AZ;[�»=[h·�{rY=8Ab
Y|`�Y;Ve{BR@iS£ÈÇ du`F[>ÇHÉ[ÊSÉ �9��[
ºqd>R@L�W���j�x���RFdKR@L�WQW:8�g(R'V��B�;8AZ>Y�Wt`9Y;Ve{rL³Y;RFH�RQ{°I�`wg�RlIK`9U;H�RFiªjkRFW�{BR@RFL4IfW:Y=8AL
¼u8F¼u7¶W�8Ag�8AL;Z���`9W:IKH9W�i;RFW�R@bFW�V>H���£ÈÇ ¸ ��8�L�W�Y;R]W:Y;RH�0V%blIK_;p=_zIKL;R%¼u8;W�R@_�R@`�bFV>pkRKnuIKL;iI�i=R@_zIlxKR@iªW�8Ag�8AL;Z���`9W�V>p�`98AZ>L-I�_�W
IKo�R@L��0H�V>g W�Y;R�IKL;V%i;RyV��XW:Y;Ryp-IKH�IK_A_�R@_ ��p;_AI�W:R
IldKI�_zIKL;b
Y=Rfi;RFW�R@bTW:V>H � Å é��3iRi¾ê¶ëP�wI�W'W�Y;Rf`�VK_AR@L=V>8Ai4RFL�W:H:I�L;b@R�n�À9U=`9W�I���W�R@HwW�Y;R
H�R@IKbFW�8AV>L�W
I�H�Z>RTWl[



Å ·Râ



Å · �

��8�Z>U;H�RE»=[sÕ­ÒR�Si�IKZ>R Å ·^â}�-ä�Ve{BR@H���R@L;RFH�ZKx'H�U;L Å éÍ�r��8�i;R@L�W�8�®-RFH�d%`@[�¬c��8Ai;RFL�W:8�®;R@H�{r8hW:Ywb
Y-IKH�ZKRT�
`9W:I�W:R°i=R@pkR@L;i;RFL;b@8�R@`Nb@VKg(p;_�RFW�R@_�x�H9R@g�V!dKR@i��0H9V>g¥j~VKW�YQi;8Ag�R@L=`�8AVKL;`@[�Ù�VKW�R}W:Y;I�W
� é�ëÎ��W:8�g(R���W:V���i;8�Z>8�W:IK_h��b@V>L�d>RFH9W�R@H:�a`98AZ>L;IK_QÍB�0VK_Aiu��V!dKR@H9Ï�RFd>RFL�W:`���IK_�V>L;Z�x���I!�=8�`
V>L�_AR#��W*�NIKL;i�_�V!{°��8AV>L=8?�@8�L;Z�_A8�Z>Y�W}p-I�H9W:8�b@_�R@`B{rY=8Ab
Y�i;8�ifL;VKWBW:H�8�Z>Z>RFHBW:Y=R�iRi¾ê¶ëX�
IKL;V%i;R�i;RFW�R@bTW:V>H��#i=8A`�p=_zIKbFR@i^i;Ve{rL�{°IKH9iv8�LÏÇPÉ[Ê!É ���F��n�IKH9R ù f­Ý�Ü�Ã ù Ýlý ��ùDúhúÄÁ+i;8A`��
p;_zI�b@R@i��#IKH��0H�V>g W�Y;R�p-IKH9W�8AbF_ART�(¢?éåH9R@Z>8�V>L«V��°8�L�W�R@H9R@`9WÐ��ÎPÑy¢B�¾<´IKL«8AL;i=8AblI�W:8AVKL
V��~I�`:I�W�8A`B�#IKbFW�V>H9x'8Ai;RFL�W�8�®-RFH@[�Ù�VtH�RF`9W�H�8AbTW:8hd>R°bFU=W:`5{BR@H�Rrp;_AIKb@RFiQ8AL'W�Y;R]i-I�W:I�RT���
b@RFp=W�8�LSW:Y=R��0V%blIK_ ��p;_AIKL;R�`9V���W�{°I�H�RQIKpkR@H�W:U;H9R�W�VJH9R@`9W�H�8�bFWa£Ò�HÓ'�¡��×\Ó'�f� ·YØ � ðf[
étI�W
Is`9Y;Ve{rL¤8�`³W:Y=R?`:IKg�R?IK`4W�Y-I�W�8�LÓ��8AZ>`F[�»u[�·^IKL=iË»u[ Å nJb@V>_�_AR@bTW:RFi I�W
£&Ø �K� õ^�l�����}õ
Õ&Øh· � [



Å ·RÐ



Å ·�»

��8�Z>U;H�RE»=[¡Ñ&ÒR�Si�IKZ>R Å ·RÐ}� Å é§�]��8Ai=R@L�W:8h®-R@H�d%`@[}¬c��8�i;R@L�W�8�®-RFH@n�8Ai;RFL�W�8Ab@IK_qW:VÒ��8AZ=[.»=[sÕ|RT�ubFR@p=W
Y;R@H9R�W:Y;R�¬c�(¢�i;R@L�W�8�®-RFH�8A`��0H9V>g I�H�RF_zI�W�8�d%8A`�W:8�bSb@IK_AbFU;_zI�W�8AV>L©V��DI�W:V>g�8AbSgJIK`9`
{rY;8A_�Rr8AL���8AZ;[
»=[sÕtW:Y=R�b@IK_AbFU;_zI�W�8AV>LQ8�`Nb@_zI�`�`�8�blIK_�[�ê�_A`�V=n%Y=R@H�R � é�ë¢ÍB�0VK_Aiu��V!dKR@H9`�Ï
`�RFR@L�IK_�V>L;ZQx���I��u8A`c8ALÒ��8�Z;[]»=[¡Õ(Y-IldKR'Y-IKiSp;H�RFb@8�`�R@_hx|V>L;R�bFx%b@_�VKW:H9V>L�Î8�+bTx%b@_AR��
W:8�g(R(IKi;i;RFi4W:V�j=H�8AL=Z�W:Y;RFg¼p=H�V>pkR@H9_�x«8AL�W:V�gJIK8�Lªp;IKH9W�8Ab@_�RT��8Ai;RFL�W�8�®-RFHwZKH�V>U;p¯[
Ù�VKW�R°H�RF_zI�W�8�dKR@_�x�_�V!{¶_�RFdKR@_=V��2j-IKb
o�Z>H�VKU;L;iy8ALDH9R@Z>8�V>L'V��kW�Y;R°g�V>`9W�L;R@UuW:H�VKLu��H98Ab
Y
8A`9VKW:V>pkR@`F[



ÅYÅ £

��8�Z>U;H�RE»=[ÈOMÒ Å éÓ�r��8Ai;RFL�W�8�®-RFHcd%`F[¯¬c��8Ai;RFL�W:8�®;R@H@[8¢�i;RFL�W�8Ab@IK_�W�VÐ��8AZ=[Z»=[¡ÑJj;U=WtZ>H9RFx�`�b@IK_ARDIKL;i
Y-Ild%8AL;Z'IKj;`�VK_AU=W�RKn%blIK_�8Aj;H�I�W:RFi�d�IK_�U;R@`XV��.�]��8Ai=R@L�W:8h®-R@HBIKL;i(¬c��8�i;R@L�W�8�®-RFHX`9Y;Ve{rL�[
étI�W
I��0H9V>g Ñ���Oab
Y-I�H�Z>R]`�W
I�W�R@`NIKH9R]p~V>`98�W�8�d>RF_�xw8Ai;RFL�W:8�®;R@iQj�xÈ�?IKL;iy¬©d�IK_�U;R@`�<
8AL;i=R@pkR@L;i;RFL�W�V��%W:Y=R@8AH0ãe��`�W
I�W�R@`F[uétI�W:I°8AL;bF_AU;i;RF`.L;R@U=W�H�V>L%��H�8�b
Y�L%U=b@_ARF8�U;p�W:V�IKL;i
j~RTx>V>L=iSW:Y=R�g�V>`�WrLu��H98Ab
Y|p;H�V%i;U;bFR@i�I�W]W:Y;RtW�8Ag�R�V���W:Y;8�`]RT�up~RFH�8�g(RFL�W@[



ÅYÅ ·

��8�Z>U;H�RE»=[sâ­ÒÁat8�R@_Ai=`��0`�U;g�g(RFi�n�j;8�L;L;RFivY;8�`9W:VKZ>H:IKg�`:�fV��'L;R@UuW:H�VKLu��H98Ab
Yv8�`�VKW�V>pkR@`Ô�0V>H|R@_AR��
g(RFL�W:`��0H9V>g»`�U;_N�0U;H�W�VaZ>RFH�g(IKL;8�U;g¥I�WB·>[sÕDâ � ��g�[EÑ�j=W:IK8AL=R@i��0H9V>gÕ�r��8�i;R@L�W�8�®-RFH
d%`@[�¬c��8Ai;RFL�W:8�®;R@H]V�����8AZ=[	»=[¡Õ=[N£ �lÓ'�¡�>×DÓ'�y� ·DØ � ðf[V¼uRFR'I�_A`�V � IKj;_�RÖ»=[�·K[



ÅYÅYÅ

��8�Z>U;H�RE»=[ � Ò.Ñ�L;RT��i;8Ag�R@L;`98AV>L;IK_wp=H�V�À9RFbFW:8�V>L×�#Y=8A`9W�V>Z>H�IKg���V��yH9R@`�VK_�d>RFi¥b@V>j-I�_�W9��8A`9VKW:V>pkRØ�r�
j-IKL;iÙ�0H�VKg Å éÚ�r��8Ai;RFL�W�8�®-RFH'd%`@[D¬r��8�i;R@L�W:8h®-R@HQ`9Y;Ve{rL+8�LÙ��8AZ=[E»=[�Ñ;[Ù¼ub@IK_AR�8�`
_A8�L;RlIKHFn=`9Y;Ve{r8AL;Z�b@V>U=L�W�`�pkR@Hrb
Y-I�L;L;R@_�[



ÅYÅ Õ

��8�Z>U;H�RE»=[sÐ­Ò0ä�V!{BR@H���RFL;R@H9ZKx�H�U=L�[ � VKp�H�Ve{�Ò�Ñ�L;R���i;8�g(RFL;`�8�V>L-IK_Xp;H9V�À9R@bTW:8AVKL;`��0H�VKg Å éÛ�r�
8Ai;RFL�W:8�®;R@H�`qIKL;iQ¬c��8Ai;RFL�W:8�®;R@H�`�`�Y;Ve{rLy8AL���8AZ;[�»=[POunK{r8�W�Y ï?ò¸ ó êaH�bFx%b@_�VKW:H9V>Lu��I�L-IK_AVKZblIK_�8Aj;H�I�W:8�V>L¶j~R@IKg Ved>R@H9_zIK8�i+W�V³8A_�_AU;`�W:H�I�W:R�p-I�H9W:8�b@_�R�8�i;R@L�W�8�®-b@I�W:8�V>L;`@[´C�8Ai;i;_�R
H�Ve{�ÒÍ��8hW:`|W:V©bFR@L�W:H9V>8Ai=`�V����]�fI�L;is¬c��8Ai;RFL�W:8�®;R@H�`7Ürp~R@IKo^_AV%blI�W�8AV>L;`F[ 7}VKW��
W:V>g H9Ve{�Ò{¼%W:I�W:8�`9W�8AblI�_a{}RF8AZ>Y�W�`SU;`9R@is8�L^gDU;_�W�8Ap;_�RT��p~R@IKoï®=W�W:8�L;Z¶W:V��r�JIKL;i
¬c��8Ai;RFL�W�8�®-RFH�`7Ü-p~R@IKo�`@[



ÅYÅ Ñ



ÅYÅ O

��8�Z>U;H�RE»=[Ý»­ÒR�Si�IKZ>R ÅDÅ Ñ>�Rº�8AZKY;R@H���R@L=R@H�Z�x(H9U;LJg'U;_�W�8Ap;_�RÖ�lÕYÕ
£ÖÌ�g��N£ÈÇ¥du`F[K¦�§�¨×�HÓ'�Q� ·YØ¡Ð
� ��g��B{r8�W�Y�bTx%b@_AV�W:H�VKLu��IKL;IK_AV>ZQjkRlI�g(`]Ved>RFH�_AIK8Ai�[



ÅYÅ â



ÅYÅ �

��8�Z>U;H�RE»=[�·¦£&ÒR�Si�IKZ>R ÅYÅ â}�8ä�8AoKR%��8�Z;[¡»=[Ý»u[=ºaIld%8AL;Z�W:Y;Ry�r��j;IKL;iJ8�i;R@L�W�8�®-b@I�W:8�V>L;`XR@`9W:IKj;_�8A`�Y=R@i
p;H9RFd%8AV>U=`�_�xyj�xyb@IK_A8�j;H:I�W�8AV>LQjkRlI�g(`N8AL���8�Z;[}»=[1»=n�W:Y;Rc_AV%blI�W:8AVKLQV��¯W�Y;R�`�W:H�IK8AZ>Y�W@n
d>RFH9W�8AblI�_¯¬!×�ã�Å Å _A8�L;R�I�W]b@VKL;`9W:IKL�W]¦a§�¨¥L;Ve{ RF`9W:IKj;_A8�`�Y;RF`°W:Y;R�I�W:V>g�8Ab���g(IK`�`
8Ai=R@L�W:8h®-blI�W�8AV>L=`rIK`]8AL;i=8AblI�W:R@i¯[



ÅYÅ Ð



ÅYÅ »

��8�Z>U;H�RE»=[�·K·YÒR�Si�IKZ>R ÅYÅ Ð
��ä�V!{BR@H���RFL;R@H9ZKx�H�U;L�8A`¯V!dKR@H9_zIK8�i���W:V]W:Y=R5_AR7��W.V��:�~Y=8AZ>Y;RFH�R@L;RFH�ZKx�H�U;L
8ALw£ÈÇ´d%`@[!¦�§�¨©W�V�W�H:IKL;`B�0R@H�I�W:VKg(8�bXL�U;g'j~RFHK� h �.b@IK_A8�j;H:I�W�8AV>L=`�R@`�W
IKj;_�8A`9Y;R@iw8AL
��8�Z;[}»=[1»�W�Vw_�Ve{}RFH���RFL;R@H9ZKxyH�U=LJ`�pkR@bTW:H�I=[,ê°W:V>g�8Ab]g(IK`9`Bb@IK_A8�j;H:I�W�8AV>L=`5IKH�R]W�Y;R@L
R@`�W
IKj=_A8A`9Y;R@i �0V>Hr_AVe{BR@H���R@L;RFH�ZKx|H9U;L�8�LS`�IKg�Rwg(IKL;L;RFHcIK`�`9Y;Ve{rL�8ALÒ��8�Z;[]»=[h·�£
�0V>H]8�`�VKW�V>p~RF`rV���Y=8AZ>Y;RFH���R@L;RFH�ZKxJH�U;L�[



Å Õ
£

÷]ø(Þ Ð ®Yß×ªy­5ý2þBµ�®^±yµ©ÿ©þ(¬]´à®=¬]´�ü.ý^ü�á�ª'ü.ý2þMß üC±K¬�µ

� Y;RDp-I�H9W:8�b@U;_AIKHcRT�up~RFH�8�g(RFL�W:IK_�H�U;L�{rY=8Ab
Y�p;H9Vui=U;b@RFi�W:Y;RDH9R@`9U;_�W�`a`�Y=V!{rL�8�L � IKj;_AR�»=[h·
_zI�`9W:RFi��0V>H5IKjkV>U=W�Õ=[¡ÕtY;V>U;H9`NIKL;iy8A`NI�g(V>L=ZtgJIKL�x'i;V
�@RFL;`Nb@V>_�_ARFbFW:RFiyU;L;i;RFHXi=8�¿~R@H�8�L;Z�R��=pkR@H��
8Ag�R@L�W:IK_ubFV>L;i;8hW:8�V>L;`@[ � Y;R°W:V�W
IK_%b@V>U=L�W�`NV��-W:Y;R]g�V>`�W5L;R@UuW:H�VKLu��H98Ab
YQ8A`9VKW:VKp~RF`q_A8�`9W:RFiDY;RFH�RrIKH9R
W:Y=R@H�R#�0V>H�R���U;8�W�R�`9gJIK_�_¾n>j=U=W}H9R@p;H9R@`9R@L�W]V>L;_hx�I�`9U;j;`9RFW]V��~W:Y;R�i-I�W:I�bFV>_A_�R@bFW�R@i�[qÎcRF`�U;_hW:`R�0H�V>g
W�{BV�V�W:Y;RFH]H�R@`9RlIKH9b
Y�Z>H9V>U;p;`]`9Y;V>U;_�i|j~RtbFV>g(p;IKH�RFifW:V�IKL;i|b@VKL�W�H:IK`�W:RFi�{r8hW:YfW:Y=RtH�R@`9U;_�W�`]V��
W:Y=8A`°W:Y=R@`�8�`@[

êa`�g(RFL�W:8AVKL;R@i³IKj~VedKRKn�ISZ>H9V>U;p�{}V>H9o�8AL;ZSI�W�W:Y;R(½Ö¼�¢�8AL�étIKH9g(`�W
IKi=W@n�p;H�V%i;U;bFR@i�I�L;i
8Ai=R@L�W:8h®-R@iï8AL^·�»
»u·Ø� 7}RFH�L-IK`�·�»
»\Ñ��rIKL;i´·�»
»>Oâ� 7}RFH�L-IK`�·�»
» � �]g(IKL�x�V��cW:Y;RF`�R�I�L;i+V�W:Y;RFH
L;RT{m8A`�V�W:V>pkR@`��#`9V>g(R«·�£
£�8AL¶W:V�W
IK_@�'8AL©RF_ARFZ�IKL�W�RT�up~RFH�8�g(RFL�W�`JbFV>L;i;U;bTW:RFi^I�W�H�R@_AI�W:8hd%8A`9W�8Ab
R@L=R@H�ZK8AR@`�� � O�£fCSRTE�G�UZ�r{r8�W:YÒã_ä ó ÷�V>LÃiNj¯n�IKL;iS_zI�W�R@HcV>L�7}R�[ � Y=RDH�R@IKbFW�8AV>LSg(RFb
Y-IKL;8�`�g�`
V��BW:Y;RJ½�¼¡¢�{BV>H�o�bFV>L;`�8�`9WwV��BR@_ARFbFW�H�V>g(IKZ>L;RTW:8�bT��®;`�`�8�V>L«IKL;i«p~RFH�8�p;Y;R@H�IK_NL�U;b@_�RlIKH�H�R@IKbFW�8AV>L=`
_AR@IKi;8�L;ZcW�V�®-`9`�8�V>L ô V��-I�H�RF_zI�W�8�d%8A`�W:8�b ã_ä ó ÷ïp;H9V�À9R@bTW:8�_ARBI�W�_�Ve{�8AL�W:RFH�L-I�_%R��ub@8�W:I�W:8�V>L�[C¢�LQI�_AI�W:RFH@n
`�8�Z>L;8h®-blIKL�Wwi;RFdKR@_�V>p;g�R@L�WlnNI�gDU;b
Yu��_AVe{}RFH'RFL;R@H9ZKx�� Å £�C�RFE�G�UZ�wRT�upkR@H98Ag�R@L�W�<?b@V>L;i=U;bFW�R@i
I�W°W�Y;R�Ùy¼�ë�ä«8AL�·�»�»Yâ!<^bFV>L;`98A`9W�8AL;Z'V��Cã_ä ó ÷sV>LÔã_ä ó iNj��å¼uV>U;_�8AVKW�8A`�·�»
» � �¯H�RFp;H�V%i;U;bFR@i�gJIKL�x
V��-W�Y;R]L;RF{+Lu��H�8Ab
Y'8A`�V�W:V>pkR@`�®;H�`9WqH�R@pkV>H�W:R@iyj�x�W:Y;Rc½Ö¼�¢.Z>H�VKU;p�[ � Y=R@`�R!ú Ü�ü ��  Û  T� û Á�8A`9VKW:VKp~RF`
IKH9RXbFV>L;`98A`9W�R@L�W�{r8�W:Y�`�RF��U;R@L�W:8AIK_�®-`�`98AV>L��0V>_�_AVe{r8AL;ZrI]��U-IK`98h��R@_zI�`9W:8�b5V>H.i;R@RFpu��8�L;R@_AIK`9W�8Ab5L�U;bF_ARlI�H
b@VK_A_A8�`�8�V>L�[ � Y;RF`�RQ8�`�VKW�V>p~RF`apkV>p;U;_AI�W:RwI(H9R@Z>8�V>L�V��NY;8AZ>Y=R@H��3�¥W�Y-IKL�W�Y;R'8�`�VKW�V>p~RF`c{rY=8Ab
Y�IKH9R

H�RFp~VKH9W:RFi�8�L|W�Y;R�p;H�RF`�R@L�W�W:Y;RF`�8A`r{BV>H�o2[ � Y;8�`rH�R@`9U;_�W�8A`cIKL�W�8Ab@8�p-I�W�R@i�IK`rW:Y;8�`rW�Y;R@`98A`cU=W:8�_A8��@R@i
W:Y=8Ab
o>��W:IKH�Z>RTWN`�U;p=p;H�RF`�`�8�V>LJV��¯Y;R@Ild%xyH9RlIKbTW:8�V>L��0H:IKZ>g�R@L�W�`BI�L;iyV���U;L=H�RlI�bFW:RFi(p=H�8Ag(IKH�xDjkRlIKg
W:Vy`9R@_ARFbFW�8�d>RF_�x�`�W:U;iux|_AVe{}RFH��3�»H9RlIKbTW:8�V>L|p;H�V%i;U;bTW:`]{r8�W�Y�IQg�8AL;8�gDU;g V���j-IKb
o�Z>H�VKU;L;i�[
p>ÃÍæYç\èåé!êåë`¬[ì(í*î#æKïMð7é(í:é!ê1ñ7ðÔò3ñ#æKó�ñ#ð\ïMð�é8êÝô�í*èJôSñ�êÝõ�ïMð�éSê	�LïMõ}ö�í*ðLõ�êJô%è1êÝ÷#ïMè1ø�ìSï<ôró�ñ#ð�ôrêÝù\èÝï!¬[ñ#ì%ó\ìSñ�õ�ç�ò3êÝð\î

éSúLïVèÝñ:ûÁïMìrërüÒð\ïBç\éSì!ñ#ð�ë@ìSêJò(ú�êJôrñ#éSñ#ó�ïMôVý[ûlú\êJò(ú�ñ:þ#ïMìSèJí*óyûlê1éSú�é!ú\ïYõLí:é!í8ôrú\ñ:ûlð�êÝð�é!ú\êÝô.éSú\ï<ôrêJô(ÿ.í#òMò3ñ7ì!õ�êÝð\îKé!ñ
� � ïMìSð�í#ô��������
	@ö\éSúLñ#ç\î7úÔ���¦ç�ò(ú�íHèJí*ì!î#ï=ð�ë@ï��\ò3ï<ôSôCêÝô�ð\ñ#é�ò3ñ7æKóLí:é!ê1ù\èÝïVûlê1éSúÖéSú\ïYê1æPí#î#ïRñp¬�í8õ�ïMðLôrïYï��\ò3ê1éSï<õ
ó\êÝïMòBï�ñp¬¡ð¦çLò3èÝïMí#ì�æPí:éSéSïBì�ûlú\êJò(ú8û5ñ#çLèÝõPù�ï�¬[ñ#ì!æ^ï<õHêÝð8ú\ï<í#õ¦ë@ñ#ð%ò3ñ#èÝèÝêÝôSê1ñ7ðLô�
 � � êÝù\êÝõ�
1ö�ó�
����
�
	�
��.ñ*é!ïCé!úLí:é5éSúLï
èÝê1î7ú7é!ïMôréRù\êÝðLí*ì!ø��ZD!D_�N'*9��[ì(í*î#æKïMð7éRïMþ#ïMìRêÝõ\ïBð�éSê	�LïMõ�êJôNÊ�Ä�ÌLï#ö]í*ðLõ�é!ú\ïHú\ï<í,þ�êÝïMôré=éSïMìSð�í*ì!ø��[ì!í#î#æKïBð�éRêJô���� �¦ê
� ê1ù\êJõ!
ÝöLí*ð�õ%ì!ï"�[ïMìSïMðLò3ï<ôÁéSú\ïMìSïMê1ð�
 	



# Õ=·

��8�Z>U;H�RE»=[�· # Ò0ä�Ve{}RFH���RFL;R@H9ZKx(H�U;LJ£�Ç»d%`@[�ÇµjkR7�0V>H9RaI�p;p;_A8�blI�W�8AV>LyV��¯H�RF`9W:H98AbTW:8�dKR8�0V%blI�_h��p=_zIKL;R
`�V���W�{°IKH9RT��Z�I�W:R�`9RFW�W�8AL;Z�£ �lÓw�¡��×DÓ'�Q� ·YØ � ð�[



# Õ #

��8�Z>U;H�RE»=[�·^Õ&Ò0ä�Ve{}RFH���RFL;R@H9ZKx�H9U;L�£ÈÇ¤d%`@[5Ç­I���W�R@HtIKp=p;_A8�blI�W�8AV>L|V��NH9R@`9W�H�8�bFW:8hd>R��0V%blI�_h��p=_zIKL;R
`�V���W�{°IKH9RwZ>I�W:Rt`9RFW�W�8AL;Z�£ �lÓw�¡��×DÓ'�Q� ·YØ � ð�[



# ÕYÕ

��8�Z>U;H�RE»=[�·jÑ�Ò0ä�Ve{}RFH���RFL;R@H9ZKx4H9U;L�£ÈÇ�d%`F[c¦�§�¨mjkR7�0VKH�RfI�p;p;_A8�blI�W�8AV>L�V��rH9R@`�W:H�8�bFW�8�d>R��0Vub@IK_h�
p;_AIKL;RJ`9V���W�{}IKH�RfZ>I�W:R�`�RTW�W:8�L;Z�£ �lÓw�¡��×DÓ'�ª� ·YØ � ð�[PÙ�V�W:R(x���I��u8A`'8�`wg�8A`9_zI��
jkR@_ARFi�Ò°g(I��u8AgDU=gö£ÈÇ¤8�`aO�£
£fCSRTE²IK`cpkR@HcVKW:Y;RFHap;_�VKW:`rV���W:Y;8�`c_�Ve{°��R@L=R@H�Z�x
i-I�W:I=[



# ÕDÑ

��8�Z>U;H�RE»=[�·eO­Ò0ä�Ve{}RFH���RFL;R@H9ZKx�H�U=L'£ÈÇ©d%`@[!¦�§�¨ IL��W:R@H.I�p;p;_A8�blI�W�8AV>LaV��%H�R@`�W:H98AbFW�8�dKRR�0V%blI�_h��p=_zIKL;R
`�V���W�{°IKH9RwZ>I�W:Rt`9RFW�W�8AL;Z�£ �lÓw�¡��×DÓ'�Q� ·YØ � ð�[



# Õ�O

÷]ø%$ &�²%¬	²�ý-üÕª�®Yµ�µ;þ('tþM¸�þ_¬;þ�üCµ�°#®Xý ±�ü�ÿ ±�üC²%¬=ý]®^±8³�ý2þ3«�´ Ö*),+ µ

¢�L|V>U;H]R@`�W:8�gJI�W�8AV>L¯nu8hW]8A`°H9RlIK`9V>L-IKj=_AR�W:VQR��up~RFbFWrW:Y-I�W]d>R@H�x�L;RFU=W:H9V>Lu��H98Ab
Y|8A`9VKW:VKp~RF`}W:Y-I�W
{BR@H�Rr®-H9`9WXp;H�V%i;U;bFR@i(I�Wln�I�L;i2G�V>H5H9R@pkV>H9W�R@iÈ�0H�V>g�n>H9R@_zI�W:8�d%8�`9W:8�b}bFV>_A_�8A`�8�V>L;`�I�W�étIKH�g�`9W:IKi=WNb@IKL
IK_�`�V�jkRQp;H�V%i;U;bFR@i�8AL�bFV>p;8AVKU;`tL�U;gDjkR@H�`�8�Lßú Ü�ü ��  Û  T� û Á�n¯g(IK`9`�8�dKRT��p;H�V�À9RFbFW�8A_AR'RT�up~RFH�8�g(RFL�W�`
`�U=b
YQIK`�Y-IK`�j~RFR@L'i=V>L;RXj�x��å¼uV>U=_A8AV�W:8A`5·¦»
» � ��I�L;i'8�L�W�Y;RBp=H�R@`9R@L�W�W�Y;R@`98A`.{}VKH�o2[qÎrR@p;H9Vui=U;b@8�L;Z
W:Y=R@`�R«8A`9VKW:VKp~RF`|I�W�_AVe{ÛR@L;RFH�Z>8�R@`|8A`�`98AZ>L=8�®-b@IKL�W�8AL?W:Y;I�W�W:Y;8�`�V>pkR@L;`|U;p?W:Y=R«pkV>`9`�8Aj=8A_A8hW�x

W:Y;I�W�g(IKL�x RT�u8�`9W:8�L;Z�_AVe{°��R@L;RFH�ZKx IKb@bFR@_ARFH:I�W�V>H��#IKbF8A_�8�W:8�R@`Fn}{rY;8Ab
Y´Z>RFL;R@H�IK_A_hx+b@IKL^p;H�V%i;U;bFR
��U;8�W�R�Y;8�Z>Y jkRlIKg bFU;H�H9R@L�W:`Fnag(IexïjkR�IKj=_ARSW�V4p;H9Vui;U=b@R�L;RFU=W:H9V>Lu��H�8Ab
Y ÎbÙ�7}`@[ º�IK_��t_�8��0R
g�RlIK`9U;H�RFg(RFL�W�`�I�L;itW:Y;RX`9W�H�U;bTW:U;H9RBV��uL�U;b@_�R@8�IK_�V>L;Z°W�Y;R}I�`9W:H9V>p;Y�x%`�8�blIK_�H���p;H9VubFR@`�`�p-I�W�Y�b@V>U;_�i
jkR�8�L�d>R@`�W:8�Z�I�W:RFi�n°I�`�bFV>U;_�iïL=RF{�n}pkV>`9`�8Aj=_�x�R��=V�W:8Ab�nB`�W:H9U;bFW�U;H�RF`fI�WQW�Y;R|_A8Ag�8�W�`'V���p-IKH�W:8�b@_AR
`9W:IKj;8�_A8�W�xK[ � Y=R�_AI�W�W�R@HDg(Ilx48�L;b@_�U;i;Rf`9Y;V>H9W���_�8�d>RFi¶L%U=b@_AR@IKHQ8A`9V>g�R@H�8�bJ`�W
I�W�R@`@nXW:Y;R�`�W:U;iux�V��
{rY;8�b
Yf8A`Xp-IKH�W:8AbFU;_zI�H�_�xw{}RF_A_ ��`�U=8�W:RFi��0VKHB`9V>_ARFL;V>8Ai%��j-IK`9R@i(g(R@IK`�U;H9R@g�R@L�W:`BVe{r8AL;Z�W:VwW�Y;Ra`9Y;V>H�W
�-8�Z>Y�Wrp-I�W:YØ� 7}H�Ve{rL«·�»
»YÕ��R��7}H9Ve{rL # ·¦»
»�OL��[

÷]ø.- &�²%¬	²�ý-ü�µ>¬]²y¹�þ�ü.µ�®V°|ý-üC­=«5¬;þ3®^± ß üC«�´y­R±tþ3µ	ßÓµ

êaL;V�W:Y;RFH�8�`�`�U=R'H:I�8A`�RFiSj�x�W�Y;Rwp=H�R@`9R@L�WtH9R@`�U=_�W:`c8A`]W�Y;RwL=R@b@RF`�`98�W�x�V��qU=L;i;R@H9`9W:IKL;i;8�L;Z(W�Y;R
H�R@IKbFW�8AV>L�g�R@b
Y;IKL;8A`9g¼8�L�g(VKH�RJi=RFW
I�8A_¾[ � Y=8A`D`�W:U;i=x48A`'VKL;Z>V>8�L;Z�IKL;i�{r8�_A_NRFdKR@L�W:U-I�_A_�x³8ALu�
b@_�U;i;RQbFV>g(p;IKH�8�`�V>L�V��NW�Y;RQp;H�RF`�RFL�Wwi-I�W:IJW:VfW�Y;Ry`9x%`9W�R@g(I�W:8�b ÿ RQH�R@IKbFW�8AV>L�`�W:U;i=8AR@`tV���� d�IKL
ENR@_�i;Y�U;8?�FR@L�n # £
£
£���n.� ºaIKL;VK_Ai�·�»
»YÕL�¾n=IKL;i�VKW:Y;RFH�`F[ ó

÷]ø0/ ©%²�ßËßÓ­5ý	¶Ú®Y°�þB±yµ¡¬=ýZ²�ßåüC±^¬�­R¸�¹tü�û}üC¸3®^ª�ß üC±K¬�µ

·>[c7}8�Z>¼uV>_�n�W�Y;R � � � RF`�_zI½÷�L;8hd>R@H9`�8hW�x4V���CS8�b
Y;8AZ>IKL4`�U=p~RFH�b@VKL;i;U;bTW:8AL=Z«`9V>_ARFL;V>8�i4gJI�Z>L;RFW
{rY;8�b
Y�Y-IKi4jkR@RFL�p;H�RTd%8AV>U;`9_�xªb@V>Lu®-Z>U;H9R@i��0V>Haú ý�û�þMÝ Y=RlIld�x���8AV>L³H:IKi;8�V�IKbTW:8�dKRJL�U;bF_ARlI�H

1 2 ç\ì�éSú�í*ð\÷�ô5éSñ43�í*è1éSïMì65>ñ:þ#ïMèÝí#ðLõ}ö 2 ì!ïBî#ñ7ð���é(í:éSïRkCð\êÝþ#ïBì(ôSêåé ø7ö87Áñ7ìSþ:í#è1èÝêÝô9�[ñ7ì.í#õ�þ¦êJò3ïEê1ð��[ç\ìSéSú\ïMìlê1ð¦þ7ïMôrë
éSêÝî7í*éSêÝñ#ðLô�ñ��¡é!ú\ï=ìSï<í#ò3éSêÝñ#ð�æ^ï<ò(úLí*ðLêÝôSæ:




# ÕYâ

jkRlIKg�`���Î¶Ùa7%Ü	`,�Tn�I�WtW:Y=RèÙ�I�W:8�V>L-IK_=¼uU;pkR@H�bFV>L;i;U=bFW:8�L;Z½ëBxubF_AVKW�H�V>LFä.IKjkV>H:I�W:V>H�x>n�{}IK`
H9R@b@VKL=®-Z>U;H9R@i�IK`°W:Y;R�7}8�Z>¼uV>_5¢�`�VKW�V>p~R�¼upkR@bTW:H9V>g(RTW:RFHci=RFd%8AbFRK[

# [ � Y;8�`}i;RTd%8Ab@Rc{°I�`°V>p=W�8Ag�8?�@RFi��0VKHV�0H�IKZ>g�R@L�W:8�L;Z'I�gJI�`�`�8hd>R�j~R@IKgÎ� ¸rä õ ÿ R¦�BI�WB8AL�W�R@H�g�RT�
i;8AI�W:RtRFL;R@H9ZKx��HÕ
£�CSRFEtG�UZ�T[

Õ=[¢ê¥_A8�Z>Y�W��lëP�Tn;W:Y=8Ab
o¤��·>·^Ñ>g�Z�G�bFg�ã<�}W
IKH9Z>RFW]{}IK`cU;`�RFi�[

Ñ;[8i5H�V%i;U;bTW:`rR@g�8�W9W:RFiSI�Wr`�g(IK_A_�I�L;Z>_ARF`Ö�S£&Ø � � õ´�l�	���Xõáâ­ØÝ£ � �Tn-IKL=i�I�W

Ou[ � Y;RwY;8AZKY;R@`�W�g�V>g�R@L�W
IypkV>`�`98Aj;_�R���·>[¡ÕYâ(I�L;i³·>[ � â � ��g��°Z>8�dKR@LSW�Y;RwIed�IK8�_zIKj=_AR�`98A_A8�b@V>L
�0V%blIK_ ��p;_AIKL;RcW:R@_�R@`9b@V>pkR�IKH�H�IexJ{}RFH�R�b@V>_�_AR@bTW:RFi�[

â=[8�-H:I�bFW:8�V>L-IK_~gJI�Z>L;RFW�8Ab�i=8A`�pkR@H9`�8�V>L�£Ò�HÓ'�¡��×\Ó'�J{}IK`r_A8Ag�8�W�R@iJW�V(� ·YØ � ð�[

� [8i�V>`�8hW:8AVKLu��`9R@L;`98�W:8hd>RtRFL�W�H:IKL=b@RDI�L;i �0V%blI�_h��p=_zIKL;Rai;RFW�R@bFW�V>H�`r{BR@H�RwU;`�RFi�n-W:Y;R�i-I�W:Iy{BR@H9R
IKL;IK_�x¡�@RFi�{r8hW:Y|V<;�8AL=Rt`�V���W�{}IKH�RwIKL-I�_�x%`�8�`Ö� ÿ a���pkV>`�8hW:8�V>LfH�RF`�V>_�U=W:8�V>L;`]V��Bõ»·�g(g��T[

Ð=[%¼u8�Z>L-IK_�`5b@V>_�_ARFbFW:RFi(8�L;b@_�U;i;RFi(W:8�g(R]V��¯�-8�Z>Y�WBVedKR@H°I�i;8�`9W
I�L;b@RcV��.� â&Ø # g²j~RTW�{}RFR@LJW�Y;R

RFL�W�H:IKL=b@RT� # é�iRi´ê¶ë{�#pkV>`�8hW:8�V>Lu��`9R@L;`98�W�8�d>R5p;IKH:IK_�_ARF_h��p=_zI�W�R�Z�I�`�Ild�IK_AIKL;b
Y;RNb@VKU;L�W:R@H,��I�L;i
IDW:Y=8AL�£ÈÇ `98A_�8Ab@VKL�`�U;HB�#IKb@R�j-IKH9H�8�R@HÖ�!¼%8F¼=7P�}i=RFW:RFbFW�V>HcI�W]W:Y;R��0V%blIK_¯p;_zIKL=RK[

»=[%ÑaW:Y=R@Hy`�8�Z>L-IK_�`Q8AL;bF_AU;i;RFi+RFL;R@H9ZKx¶_AVK`�`DW:Y=H�V>U;ZKYïW�Y;8Ab
o2n}g'U;_�W�8Ap;_�RKnV¼u8@¼=7¤£ÈÇ i;RTW:R@b��

W�V>H�`Ò�0W�VKW
I�_°W:Y;8�b
o%L=R@`�`(IKjkV>U=WèÕ # £jÌ�g��DIKL;i�¼u8cº>=.?0@BADC.ET�9����� ·�g(g��w`98AZ>L-I�_A`D{r8�W�Y
H9R@`�VK_AU=W�8AV>L;`]V��qIKjkV>U=Wr`9RFdKR@H:I�_�p;IKH9W�`c8�L�·�£ ï [

·�£=[%¼uV���W�{°IKH9R]p-IKH�W:8AbF_AR°8�i;R@L�W�8�®-RFH�`�{BR@H9Rc`9V>U;Z>Y�W@nuI�L;iyi;RFdKR@_AVKp~RFi�n>{rY=8Ab
YyR@_�8Ag�8AL-I�W�Ry�0blIKL%�
bFR@_�V>U=W:�~W:Y;RX�>��`9W:I�W:RN`�W:H�U=bFW:U=H�RX8ALtW:Y;RXi-I�W:IK�0V>H.j~VKW�Y��]��8Ai=R@L�W:8h®-R@H9`.IKL;i�¬c��8�i;R@L�W�8�®-RFH�`@[

� Y�U;`5W:Y=Rcg'U;_�W�8Ap;_�R°ãe��`�W
I�W�R@`NIKL;iQW�Y;Rrb
Y-IKH�ZKRT��`�W
I�W�RrIKgDj;8�Z>U;8hW�xDIK`qW�VtgJI�`�`��(¢?é´V��~8�`�V��
W�V>p~RF`cIKH�RJ Md¼ù%� Ý úÄÁfR@_�8Ag�8AL-I�W:R@i¯[



# Õ �

÷]ø.F &�²%¬	²�ý-ü + þ"GH©8®Y¸�þMß×ª�ý]®�ûBüCßåüC±^¬	µ

¢�L³I�L�xj�0UuW:U;H9R�R��up~RFH�8Ag�R@L�W�`�U=`�8AL=Z�I�`�8�g(8�_zIKH�H�R@IKbFW�8AV>L�n�W�Y;RÈ�0V>_A_�V!{r8�L;Zf8�g(p;H9Ved>R@g�R@L�W�`
`�Y=V>U;_Ai|jkR�U;L;i;RFH9W
I�oKR@L�Ò

·>[¶ä�V%V>o�8AL;ZJI�W�W:Y=RDY;8AZKY;R@`�W9��H98AZ>8�i;8�W�xfH�RlI�bFW:8�V>L�p;H9Vui;U=bFW:`Fn�IKL;i�8�L�p-IKH�W:8�b@U;_AIKH@nkH�8�Z>8Ai;8hW:8�R@`
{BR@_�_NIKj~VedKR(W:Y=R�jkRlI�g d>R@_�VubF8�W�xKn�`9Y;V>U;_�iªjkR(g�V>`�W�p;H�V%i;U;bTW:8�dKR(8�LªbFV>_A_�R@bTW:8AL=Z�Y;8AZ>Y=_�x

L;RFU=W:H9V>Lu��H�8Ab
Y|8�`�VKW�V>p~RF`@[

# [%¼u8�Z>L;8h®-blIKL�W�_�x�W�Y;8Ab
o�R@H�R@L;RFH�ZKx���_AV>`9`'IKL=i�n�RF`�pkR@b@8AIK_A_hx>n�H9R@`�8�i;U-IK_ ��RFL;R@H9ZKx�`�8�_A8AbFV>L�i;RTW:R@b��
W�V>H�`5`9Y;V>U;_�i�jkRrIld�IK8A_AIKj;_ARXW:V�IK_�_AVe{ïY;8AZKY;R@H���R@L=R@H�Z�xDH�R@IKbFW�8AV>Lyp;H9Vui=U;bFW�`qW:V�j~R]`�W:U;i=8AR@i¯[

¼ug(IK_�_}b
Y-IKL=Z>R@`�8AL�W:Y=R�g(IKZ>L=RFW:8�bfH�8�Z>8Ai=8�W�x«V��aW�Y;R|p;H�V%i;U;bTW:`yjkR@8AL=Z¤�0V%b@U=`�R@i¶W:H�IKL;`��
_AI�W:RF`a8AL�W�VJH:I�W:Y;RFH�_zIKH9Z>R�b
Y-IKL;Z>RF`�8ALSW:Y;RwH:IKL;ZKRDV��qW�Y;RDp;H9Vui;U=bFW:`a8AL�W�Y;R��0V%blIK_ ��p;_AIKL;R
W�R@_ARF`�bFV>p~R�[ ÑtpuW:8Ag�8?�@I�W:8�V>L³V���£ÈÇ W:Y;8�b
o�L;R@`9`�d%`@[ÈÇH=.?�@%ADC.ET�9�XW:Y;8�b
o�L;R@`9`(L;RFR@i;`�W:V�jkR
g(IK8AL�W:IK8AL;RFi�IKb@H9V>`�`�i;8�¿~R@H9R@L�WaH9RlIKbTW:8�V>Lu��p=H�V%i;U;bFWcRFL;R@H9Z>8ARF`@[ � Y;Rw8Ai;R@IK_.b@8AH9b@U;g�`9W:IKL;bFR
8�`qH�V>U=Z>Y;_�xwR@��U-I�_;R@L;RFH�ZKxDi;R@pkV>`�8hW:8�V>LD8ALDW�Y;Rr£ÈÇ»IKL;iÈÇH=.?0@BADC.ET�9�ui;RFW�R@bFW�V>H�`F[ � Y;R@H9R7�0V>H9R
I�L�U;gDjkR@H�V��}p;H�R���blI�_A8Aj=H:I�W�R@i�i;RTW:R@bTW:V>H9`w`9Y;V>U;_�i�j~R�Ild�IK8A_AIKj;_ARÖ�0V>H�H�RFg(VKW�RQ8AL;`9R@H�W:8AVKL
8�L�W�VQW:Y;R�i;RTW:R@bTW:V>Hr`�W
IKb
o|IK`rL;RFR@i;RFi�[

Õ=[ � Y;R�i;VKU;j;_AR���d�IK_�U;R@i^g(IKZ>L;RTW:8Ab�H�8AZK8Ai;8hW�x+V��'8�`�VKW�V>p~RF`�IKH�H98�d%8AL;Z4I�W�W:Y;Rj�0V%blIK_ap;_zIKL=R
Il{}Iex �0H�VKg�8hW:`cb@RFL�W�R@H��F�0Vub@IK_.`�pkVKW*�rgJIKo�R@`�8hWai=8���b@U;_hW�W�V�IKL-I�_�x¡�@RwRFd>RFL�W:`tL;VKWaL;RlI�H
W�Y;R�b@RFL�W:R@H|V��tW�Y;RÃ�0V%blIK_cp;_zI�L;R�pkV>`�8hW:8AVKLu��`9R@L;`98�W:8hd>R�i;RFW�R@bTW:V>HF[ � Y;RFH�R#�0V>H�R�n�IªW�Y;8AL�n
Í9i=RFW:RFbFW�V>H���`�Y-IKi=V!{r8�L;Z�j-I�H�ÏtIK_�V>L;ZcW:Y;RBgJIKZKL;RFW�Ü	`�I��u8A`qI�L;iDRT�%W�R@L;i;8�L;ZtIK`�b@_AVK`�RBW�V�W�Y;R
�0V%blIK_ ��p;_AIKL;RBi;RFW�R@bFW�V>H�`BIK`NpkV>`�`98Aj;_�RKn�`�Y=V>U;_Ai�jkRcU=`�R@i�W:V�`9W�V>pJI!�=8�`���b@H�VK`�`�8�L;Z��!�0H:IKZ>g�R@L�W
V>H9j;8�W�`@[

Ñ;[ � Y;R'R@L�W:H�IKL;b@RDIKb@bFR@p=W:IKL;b@R'V��5W:Y;Rw`�V>_�R@L;VK8Ai�8�`�L=VKWaW�Y;R'8�g(pkV>H9W:IKL�WrdKI�H�8zI�j;_AR�8ALSb@V>L%�
W�H�V>_�_A8AL=ZSW:Y=RÔ�0H�IKbFW�8AV>L;IK_}g(IKZ>L;RTW:8�bfH�8�i;Z>8�W�xK[ � Y;R�pkV>`�8hW:8AVKLu��`9R@L;`98�W:8hd>R�I�`�pkR@bFW�V��rW�Y;R



# ÕYÐ

RFL�W�H:IKL=b@R�i;RTW:RFbFW:VKH�� # é��3iRi¾ê¶ëP�5blIKLJj~RcR@_�8Ag�8AL-I�W�R@iy8AL��#Ild>V>HXV��.I�g(RFb
Y-IKL;8�blIK_kIKpkR@H��
W�U;H�RF`@[Ö¢�L�W�Y;RDp;H9RFd%8AVKU;`tRT�upkR@H�8�g(RFL�W:`�W:Y=RQp;H�8�gJIKH�x|j~R@IKg H�I�W:R'Y-IKi�W:V�jkRQ_A8�g(8hW:RFi�n

W�V�p=H�RFdKR@L�WXW:Y;R8iRi¾ê¶ëâ�0H9V>g R��ub@R@RFi;8AL=ZDItH:I�W�R]V��¯IKj~VKU=WBO�£��:£�£
£�RFdKR@L�W:`:G�`�RFb@V>L;i¯[}7Bx
H9R@g�V!d%8�L;Z�W�Y;R�iVi´ê¶ë¢I�W�W:Y;R�R@L�W�H:IKL;bFRfIKpkR@H�W:U;H9RJI|_zI�H�Z>RFH�p=H�8Ag(IKH�x�jkRlIKg bFU;H�H9R@L�W

g(Ilxyj~R�U;`�RFi�n=H9R@`�U=_�W:8�L;Z�8ALfI�j~RTW�W�R@HXb@V>_�_AR@bTW:8�V>L(H�I�W:RcV���8�`�VKW�V>pkR@`X8ALyW:Y;R8�0Vub@IK_h��p;_zIKL=RK[

Ou[H¢�WQ8�`wd%8�W:IK_NW:V�IKb
Y=8ARFdKRfW:8�g(8�L;Z �0VKHwW:Y=Rfg(VK`9WDRFL;R@H9Z>RFW�8Ab��0H�IKZ>g�R@L�W:`F[ � Y;R�R@L�W�H:IKL;bFR
W�8Ag�8AL;Z���`9W�V>pu��`98AZ>L;IK_Ni;RFW�R@bFW�V>Hyb@V>L=`�8A`�W:8�L;Z�V���I¤iRi¾ê¶ëX��IKL;V%i;R�`�8AZKL-IK_°`9Y;V>U;_�iïjkR|H�R��
p;_AIKb@RFi�{r8�W:YªIKL;V�W:Y;RFH�IKp;p;H9V>p;H�8AI�W:RQi=RFW:RFbFW�V>H�Y-Ildu8�L;ZSI|_�Ve{}RFH Ýhþ �: 
Â þ�Ü úNtK[�i�VK`�`�8�j;8A_�8h�
W�8AR@`rV���I��#IK`9W���W:8�g(8�L;ZD8�L;b@_�U;i;R�Iyb
Y-IKL;L;RF_�p=_zI�W�RKn;V>HcIQW:Y;8�L|p;_zIK`�W:8�bt`�b@8�L�W:8A_�_zI�W�V>H@[ � Y;R
p;H9V>j;_�R@g Y=R@H�R�{}IK`yZ>R@L=R@H:I�_A_�x Û�Ü�Ý pkV%V>HDW:8�g(8�L;Z�H9R@`�VK_AU=W�8AV>L�n5j=U=WyW:Y-I�WQW�Y;R��#IK`�W:R@`�W
�0Y;8AZ>Y=R@`9WcH98AZ>8�i;8�W�x��V�0H�IKZ>g�R@L�W:`°{BRDI�W9W:RFg(p=W�R@i�W:V�b@VK_A_ARFbFW��HÓ'�JI¥·YØ � � ��g��B{BR@H9RwL;V�W
`9U=��b@8ARFL�W:_�xª8AVKL;8?�F8AL;Z|W:V�W�H�8�Z>Z>R@H�W:Y=RÐiRi¾ê¶ëX��I�L;Vui=RT��W�8Ag�8AL;Z�p;8�b
oKVK¿�[jº�Ve{BRFdKR@H@n5W�Y;R
£ÈÇ�d%`@[
Ç `�8�Z>L-IK_�`�Ü�H�RF`�V>_�U=W:8�V>L��0V>HXW:Y;R��#I�`9W:RFH°8AVKL;`�<^IKL-IK_hx��FR@ifU=`�8AL=ZQIKjkV>U=W�ÕDÕ # Ì�g
V��¯£ÈÇsi;RFW�R@bTW:V>H9`�<?{}IK`XRT�ub@RF_A_�R@L�Wl[ � Y;R]W�8Ag�8AL;Z�`�8AZKL-IK_;8�`5L;R@RFi;R@i�W:V�H�RFg(Ved>Rrb
Y-I�H�Z>R��
`�W
I�W�RrIKgDj;8�Z>U;8�W�x��0V>HqW�Y;R]g�V>`9W5L=R@U=W�H�V>Lu��H�8�b
Y�8�`�VKW�V>pkR@`q{rY;8�b
Y(I�H�R]Ved>RFH�_zI�p;p~RFiy8AL�£ÈÇ
d%`@[>Ç¢j�x|_�V!{°��b
Y-IKH9Z>RT��`9W
I�W:Rt8AVKL;`rIKg�V>L;ZDW:Y=R�L=RT�%W9��Y;8AZ>Y=R@H��3� �0H:IKZ>g�R@L�W�`@[

â=[¶ä.IK`�W:_�xKn%IKL;i�p~RFH�Y-IKp=`Bg�V>`9WX8�g(pkV>H9W:IKL�W:_hx>n>8hWN8A`NRT�%W:H9R@g�R@_hxDW:8�g(R���b@VKL;`�U;g�8AL=Z�W:V�`�RFW�U;p
W�Y;8A`�i;RFd%8�b@R�I�W�W:Y=RÖÙy¼�ë�ä5[�i�RFH�Y-IKp=`NÕJæ�Ñ�g(VKL�W�Y;`'V��]`�RTW:U;p4W�8Ag�Ry{BR@H9RfH�RF��U;8AH9R@i
�0V>H(RlIKb
Y^V��tW�Y;H�RFR�8�W�R@H�I�W:8�V>L;`JV��tW:Y;8�`JRT�upkR@H98Ag�R@L�Wl[ ê pkR@H9gJI�L;R@L�W�`9RFW9��U;p?V��tW�Y;R
7}8�Z>¼uV>_V¢�`�V�W:V>pkRÔ¼upkR@bTW:H�VKg(RTW:R@HQ8�`'L;RFb@RF`�`:I�H9x�W:V�bFV>L;i;U=bFWy`9x%`�W:R@g(I�W�8Abf`�W:U;i;8�R@`QVed>RFH
I�pkR@H98AV%i4V��]W�8Ag�RK[ � Y;8�`w{BV>U;_�i�p~RFH�g�8�W'I�`�bF8AR@L�W�8�®-bfp=H�V>Z>H�IKg V��r8AL�d>RF`9W�8AZ�I�W�8AV>LªV��
R��=V�W:8Ab�n;L;RFU=W:H9V>Lu��H98Ab
Y�L�U;b@_�R@8�j-IK`9R@iSV>L�W:Y;8�`]i;RFd%8AbFRK[



Ò^ÓªÓ«ÕK),L ×=Ð4Õ ©

# Õ
»



# Ñ}£

Ò^ÓªÓ«ÕK),L ×�Ø Ò

MON ÚQPSRUT4V�WHXZY\[S]_^a`cb5ä�dUb5àfe

g(h�hih�h�h�h�hih�h�h�h�hih�h�h�h�hih�h�h�h�hih�hih�hih�hih�hihih�h�hihih�h�hihih�h�hihih�h�hjh�h�h�hjh�h�h�hjh�h�h�hjh�h�hjh�h�h�hjh�h�h�hjh�h�h�hjhglk!m9n!opn!orq sjtun<vjwyx{z�|~}��glk!m9n!o����yx���w�v�n!o�s��~o<v�x��8�4qg����j��w�v<�u�jn8x������!��v<�p�~v~oin\���6�
g sj����z���}����<v*�u�8�j�i������v!}������8���i�>��}jvy|j}un��i�~v�xp���p�!�y}i}{z��\�!�i�>�g  ��8sj��z�¡�zJ¢i}~v�n8�jv�}p£���suwjn!o8m9n��j�¥¤~�8�i|��y�j�¦�¨§����rz��K©!���j��n��j�!�u�8�{�g ª{z�«4z��¨�!�8|j��}�n8��mi�¬�8���i�¥­��8m��¯®9n�w�v��p°p�j�8��o±�²n��9�rz ��v�v¯v~o�|4zg ¤<m��<|i�~v�},�¦z
g ³��jx´�4z�µjv�v·¶.|j}un�¸��<�~v��!�����j���9n!�<����n��8��oj¹ºt��y}�o�|�v~�iorz»�yt´ki��n����j�iw>zg k!m9n!o¼|j}��<��}j�\�O�<�jwj���uw��<��v~o��,o���w�vy�u�~n8xj�jw´��tunyvjwyx¥�<�¥½�ª!¡
g |u�jn��i�¯��oin��j�,v�¾�|��y��oin��\�¥���Z��m9n8}�x��y}�xjv!}¿¶(�!m�v�}jvp��}~vÀ�u�
g o<v~���8�jx��y}´m9n8��m�v!}jÁ�v<¸~v<��Áj�y}�x~v�}¥�~v!}<�9oi¹Âz §8�Ãn!o¯�<�jwiw�v�xg }jvy|�v<�~v���x�wy���jw��8�~����m�v¥n!�8��o¼|��<�!mÄ�<�jwi�8�uw��<�~v!x¯sj�´��m�vÀ|~}��y��}j�y�g �y}�sÅn��uorz�|~}��>zgKªj½<k�¡�q�³�w�wZ|���}~�\���<�~v!}�o���}jv*|j}jv~o�v<�p����Æj�p�un\�j�j��wºxunÇ�uvy��oin��\��o´ÁÀ����w�v~o�o
gÈ�\����n��pÉ~v������y}�xÃo<v<�{�l��m�vy�p���Zki��n����j�iw*x�nÇ��vy��ojn��8��orzg�¤i�jw�wjn��j�{qK¤i�jw�w!v�xpt�}������~���<v<|i�~�y����v�z�|j}��Êz»��v�vº�!m��<�¯|j}��y��}j�\�ËzgKµj�y�j�������jv�q�§��iµ�zgK���{qÌk�z�½>Í"���8����v~w�wÀÆÃ�<t*�9n!�8m9n8�j�y��ª!���!w�v��!}pÎ�}��8��| Ï!��³��j�9�8�i�!Ðgcv\����n�wÀ�����Ëz��yx��8�i��vjw�w<Ñ��!�Ån!��mHz"v�x��gl¡ixun��~v!x{q Á���Ï��ivy|i�~�!Ð����!Òi��v<|i�~�!Ð~�!������vy|j���!ÐiÁ!x~v�t{zÓ�ytÔÍ"³�Í
�
gcÁu���8Õy��w��!�,��x�xjv!x¿¶ ���j��n��Å¹´�y����n��pÉ~v��!�u�y}�xpt��y}Ãn��¦Í
o*�Ê¶�§�¹´���jwjn�s{Í.�4z
gcÁu��ÐiÕy��w����p��x�xjv!x��y�!m9n!�8É�Ö~�!�jn�w,�\|i��n��8���Kt��y}p�Z���y}jv�}jvi�jwjn!o8�9n!�±�
g �!m9n!�\É��!�~n�w×¶
�\�!m�v!}��\|i��n��8�¯m��~oZs�vivy�pt��y}p�*�!m9n����KØ~v�}��g �!m9n!�\É!��v~o�oÂ�²�\��wjn��~x�}un!�<�~w¥�!�jn�w´�y|�|j}��y¾unÇ������n��8�¥|�v�}�µ�n��{��Í��i�¯�<�jx
g �<�~v�}!�{�pÍ(��Ð¦z ¹¼ ~v�t�qK�!Øun�w����i�un6�l�9n�É�wi�io±�K¡�w�v~�\�i}��8�Ã�y�~x�§��\�¥½y|j��n!��o±�
g £�w�vy�i�!�¥£i}jv~o�oÂ�Kµ��8�jx��8�,°¯ª!«¦�Ù�8�!���Ê� Ú��y}p���~v�}��u�<µun��O�!�jn!wÂ�Èo�v�vg |4z¨�8���>�l¡jÛ<�4zlÒiÁ�Ïi�u�ÀÁºÒ¦z"Ïi�!Ò¦z Ú��<}´�!mÅn!�8ÉÃ�!�jn�w×¶�v�¾~�~�8��¹¯�<�jwj�rzg o<v�v*|4z¨�8�!ÐiÁ!���l¡~Û<�4zlÒiÁ�Ï����¯�y�jx,ÒiÁiÏ!Ði��z ªj½�k�¡���m9n!o��8|i��n��\�g ½�ª�µ!«p}jv<���j}���oÀ�!m�v¯Ü�Á��!¾un!o*tunyvjw<x´|~}��ytun�w!v�zgcÁ�Ï���Õy��w�����³�x�xjv!x´|��\�~v�}�o<v�}un<v~o*t��y}��!m9n!�8ÉÄ�!�~n�w>zÌk��À�~v<�
g v�¾j�~�\���!mÅn!�8É~Ö~���jn�w¯�jw��\�j�pØ¯��¾un�o¯o�v<���y�!m9n!�8É�Ö~�!�jn�wr�¨��v�¾j�~�\��zg k��*�jv<�pt��uw�wÀ�!m9n!�\ÉÃ���jn�wÂ����oin��~�´|��\�~v�}�o<v�}un<v~oÀ��n��!mg �8��Á��!¾un!o´�y�jxÃn��uoÀxjv�}un8¸~�<��n�¸�v~o*�~�<É~v<�,ti}����¥�j�y��o�ojny�y�,|uw8�9o
g Û<����xi}j�<��n!�*tun8�¯�u�*v�¾j���8�p�!m9n!�8ÉÄ�!�~n�wÂ��o<v<���\�!m9n!�\É~Ö~�!�jn!w>z
gcÁ�Ï���Õy��w�����ª��\���\�!m9n��8É~Ö~�!�~n�wÀ�i��o8�¯s�v*�!m�v¥�!��v�titun!�inyv<�i�uo,�ytg �*�j�<��o�oiny�<��Áy|uw8�9o<Á!Û<���!x�}j�<��n��pÚ�§�k��u�Z�!m�v*¡iÝi³i¤�k¯�!m9n!�8ÉÄ�!�~n�w
g v�¾�|j}~v~o�oin��\��³!k�ki©�¡¯³!�i£� �¡i³jÎ�¡�½�Ú�§\ª!k�¡� �¡��<kÞ¶�nÂz"v�z��*�~v�}<�9oj¹g �!m9n!�8m¥��}~vp�8sj�~��n���v!x,t�}����p|uw��\��Ö��jw��8�~��Ø�}{z�|~}��>z



#yß ·

gcÁ�Ïu�8Õy��w����º����Õj�<}¯}~v<���y}!É9n��j���yt��!m�vºÉ~v��!���<}�x�op�!�8�i�j}���w�wjn��j�
g �!m�v<��m�v�}¯��n�w�wp�<�jwj���uw��<��v��\�!m9n!�\É~Ö~�!�jn!w·¶.��oin��~�¯t�n����u����v!¾j�~�8�g �8��Á��!¾un!o*tunyvjw<x¯t��y}´��m�v¥§<Ö��\�i|�o¯�yt�n��i�~v!}jv~o8�¦�È�<�jx�x~v�}un�¸~����n�¸~v~o
g �yt��!m�v´tun���¹6�È�y}���v�¾j���8�Þ¶"���¯�8si�~��n��p��m�vÀ|~}��ytun�w!v¯�<�jx�t�n���¹6���y}g �!m�v´xjv�tj�<�uw\�p�!m9n��Ä�!�jn!w´�<|�|j}��y¾�nÇ���<��n!�8�4z
g ªj½<k�¡4q��\ki©�§8ª¥�y�jx��\¡iÝ�³j¤�k���}jvÀ�i�i�!���~w�wy�¥v�¾��!w\��oin�¸~v´���\��zg(h�hih�h�h�h�hih�h�h�h�hih�h�h�h�hih�h�h�h�hih�hih�hih�hih�hihih�h�hihih�h�hihih�h�hihih�h�hjh�h�h�hjh�h�h�hjh�h�h�hjh�h�hjh�h�h�hjh�h�h�hjh�h�h�hjh
t����9�8��n��8�psjt�nyvjwyx��K|��ioin���n!�8�{�²§yÖ��\�j|�o±� à

xjv<s��j�,hºxjv<s��j���l|j}un��i�i�,h*|~}un��i�i�¦�Èà
n��i|��i�~Ö~����}!�~v~ojny�y�Äh�n���|��j�~Ö~�<��}��~v~oiny�<�{� à
���9n���h*����n��{�K�!m9n!�8É�Ö~�!��v�tuo´hº�!mÅn!�8É~Ö~����v�t�o±�¨àv�¾~�~�8�jhiv!¾j�~�8�g�¤!��wjn��~x�}un!�<�~w¥�!���y}{z»o\��o\�~v\�Hq´¶(}�m��Â�l|�m9n6�KØu¹¼��n��!mp�i¢~�*���9n8�uorqº¶0����}j��x�oÂ�á�Å¹rz

g ���uw!v~o�o¯�jn���|i�i�~Ö~�<�!}!�~v~oin<�y�ân!o¯o<v<�¯��n��!mp�i¢��À���Ån��uorq´¶0���Ì���á�Å¹Âz
n8t�É~v��!�u�y}�xjÖ~o�v<��¶�v�¾~�~�8��¹p�y�jx�É~v��!���<}�xjÖ~o<v���¶"�!m9n��8É~Ö~�!�!v�t�oi¹¯�!m�v<��s�v!�un��|j}un��i�¦�¼� ¡� � ~½�  Á�Á�Á�Áºsjt�nyvjwyx{z�|j}��¯Á�Á�ÁiÁ�ÁÄ�

|j}un��i�¦�¼� �\�!m9n��8É~Ö~�!�!v�t�o´°¥��v�¾j�~�\�¥�!}jvZ�j�i�!���jwiwy�¥v�¾��!w8�9oin�¸~v�É~v!�!���y}�xuo��|j}un��i�¦�¼� ¡iÝu§�k9§8ªiÎãz�z�z�ziz�z�z�z ����\�u�Â�K¸~v�}��jÖivy�jxvy�jx�n8tn8t�É~v��!�u�y}�xjÖ~o�v<��¶�v�¾~�~�8��¹º��v��Ù�!m�vy�ps�v!�un��
n8tºÉ~v!�!���y}�x~Ö~o<v<��¶(�!m9n!�8É�Ö~�!��v�tuoi¹¯�!m�vy�¯s�v��un��tun���Ö~�!��v�tuo´h��6z´gÌ�i��o8��s�v��·Í0���\�uv�x¯¸~��}uny�<suw�v�z�Ím�m��<�jx,hÀm��y�~x�w�v�Ö�n��jt��±¶(t�n��~Ö~�!�!v�t�o±���ytun8}uo8�~Ö~��mÅn�wyxu¹m��y�~x�w�v�Ö<¸��jw8��v>�cm�m��y�jx¦�KØu�!��v�t�o×g� ~v<�i}un<v<¸~vp�y�jx¥�~o�ojn8���p���º�º¸~��}¿¶iÍ"Øu�!��v�t�oÂÍ�m�v�}jv�¹Âz

n8t´��Ö�vjw!v\��vy�i��o6¶(Ø��!�!v�t�oi¹º��v´�º�!m�vy�ps�v!�un�� gKÐ��!män!o�����v�t�t{z�n��,xun�|���w�vp�y|�|j}��y¾�Í0�gc�<�ÞÍ w���}��~v>Í�xun!o8��z�t�}��8�ä���jn�wÂ�����!män!oZ�!m�v´Ø´¸~�~w8��v,�yt´��m9n!oZ|u�ioin8��n��8�4z|j}�n��i�¦�¼�²¡� � ~½<  ÁiÁ�Á�Á*sjtunyvjw<x{z�|j}��¯ÁiÁ�Á�Á�Á
|j}�n��i�¦�¼� Ú��y}�k�©�§\¤!¢,¤j½�§8µ��<�jwi����w��<��n��\�å¶.��o<v¥�yt´�!m�v¯v�¾�|��y�9oin��8� �
|j}�n��i�¦�¼�Ùt��y}�o\�<����v��i}un!�*tunyv~wyx�oi¹6�c���8�´�j��o8��|��~o�oÀ�!m�v �

|j}un��i�¦�¼�Z����v�t�tun��inyvy�i��op�ytp�´Û<����xi}j�<��n!��Áy|uw8��o�Á��j�y��oioiny�y�Otun��Ô¶
w�vä�
|j}un��i�¦�¼��¶
w!v��º�~v�}<�Åoi¹Z���Z��m�v*¡jÝ�³i¤�k¯�!m9n!�\É��\��Á���¾un�oZ��m9n!�8É~Á��!�jn�wu�|j}�n��i�¦�¼�Ùtunyvjwyx¦�l��m9n!��m¯m��~o¼s�v�vy�ä�!�8�i|��i�~v!x,�����!m�vZ���!����v<� �|j}un��i�¦�¼�Ó�y�i|�v�}j�!�jv¥�yt�n��i�~v�}jv�o8��z k!m�v~o<v¯��}jv �8si����n���v�xpt�}���� �|j}un��i�¦�¼� �y}¯t�}����,|uwi�\�~Ö��jwi�8�j��Ø�}�z�|j}��¥�<}�t�}������¥oinÇ�æn�w���} �|j}un��i�¦�¼� |j}��<��}j�\�ân��9�!w8�jxjv!xÃn��¯�!m�vp�y}!s9n���z�|~}��ºtun�w�v�z �|j}�n��i�¦�¼�²¡iÝu§�k�§\ªiÎãz�z�z�z�ziz�z�z ����\�u�Â�K¸~v�}��jÖivy�jxvy�jx�n8tvy�jxun8tn8tºÉ~v!�!���y}�x~Ö~o<v<��¶�n���|��i��Ö~�<��}!��v~ojny�<�Å¹��!m�vy�¯s�v��un��|¥hÀ|u�iojn���n��8�

|¦¶���¹Zh�oyÛ!}!�¦¶.|u�ioin8��n��8�¦¶ ��¹iç\Ï�è*|u�join���n��\�¦¶Ç��¹içyÏ�¹
|¦¶Ç�!¹Zhp�<�~�y�{¶.|u�ioin8��n��8�¦¶���¹6�c|��ioin���n!�8�¦¶���¹i¹
|u�iojn���n��8�{¶���qé��¹�hÀ|¦¶��¦qé��¹vy�jxun8tvy�jx�n8tÞgc��v�¾~�~�8�¯��vÃ�æÍ
oºvy�jxun8tn8t�É~v��!�u�y}�xjÖ~o�v<��¶"���9n��9¹¯v�Û��Ó�!m�vy�¯s�v��un��µjÖ~o���w h���z"����Ð�Ð g�¤~�jn�w*µjvy�j���!m Ï�ê{z.ÒjÏ9�æz ��viv�qá£j}jv~�in!ojn��8��¤!}����y�jvy�9n���og �!��o8�~v\�Åo±�²§����rz��K���j��ë9�\Ï!�i�>�KêjÁ�Ï��iÁ��u�6z ~Ö~o���w h���z"Ï��8Ï!Ò gKÚ��y}�k���n����~��w*�!m9n!opn!oZ !���´}j��x{zg�¤~�jn�w,n�����v�}¯ ~��xun��9o*�{z.Òiì!��Òæ�æz §�s9n8x�z�~vjw!Ö< ~Ö~o!�iw�h���z gá���<É�v~oÀ ~Ö~o!��w*�!m�vº}<�Åorz�g�¤~�jn�w*��n��~xun��j�¯�!m9n��8É!��v~oiorq��g¨§�s9n8xg(¤!}i����Ö~o8���<�jh g�½y�i�~v!}¯x�nÇ��vy��ojn��8�4ql���y�~�jwp�\}����io\�~�<�Äw�vy�~�!�!m4z
¤!}�����Ö�}j��x h���z"ÏiÏ�ì�êjÏ�ìÊgÙ§�����v�}Ä§Âz0��z���Ï�ziqÌ ���xun���o¯�yt��\}����io8�~�<�p¸~�������!�¥�!��s�v�zgl ~Ö~o!��w¥n!oZ}<�9oÀ}j��xun���o¯�yt����jn�wvy�jx�n8t¥vjwio<v*s�v��un�� g.k!mÅn!o,n!oZt��y}���n8�j�j��w×¶(x~v�tj�y�uwy��¹Âq



#yß�#

gl£~��}j�\�uv<�~v�}�o×¶���m���}j���8�~v�}un�o8��n!�,�<t��un\�j�j��wj¹rqµjÖ~o���w h���z.�9�8Ï!�i���Êg»¤~�jn�w*µjvy�j���!m�ÒiÏ9�æz ��viv�qá£j}jv~�in!ojn��8��¤!}����y�jvy�9n���og ����o\�~v\�9o±�²§��9�rz��K���i�¯ë9�8Ï!�j�>��êjÁ�Ï���Ái�u�6z ~Ö~o���w h���z"Ï�Ði��êj���Êg»¤~�jn�w,n�����v!}� ���xun���o����~�æz §�s9n8x{z�~vjw!Ö< ~Ö~o!�iw�h���z"��Ði��Ï����i�>g(¤~�jn!w´��n��jx�n��j�¯�!m9n!�\É!��v~o�o´Ò{z"�9�æz §�sÅn8xg(¤!}i����Ö~o8���<�jh,Ò¦z"�iì!Ði���¿gc½y�i�~v�}pxun���vy��oin!�8�4q����\�~�~wp�y}����io8���<�Ãw�vy�j�!��m4z
¤!}�����Ö�}j��x h���z"ÏiÏ�ì�êjÏ�ìÊgÙ§�����v�}Ä§Âz0��z���Ï�ziqÌ ���xun���o¯�yt��\}����io8�~�<�p¸~�������!�¥�!��s�v�zvy�jx~vjwio<vgén8t¿¶.|u�join���n��\�¦¶���¹º�~vº¤!}�����Ö�}j��x�¹À�!m�vy�¯s�v��un��g |j}�n��i�¦�¼�yn��\�¯mÅn����y}����io8���<�än�����v�}pxun<�\���<�~v!}{z�z�z��g�vy�~xun8tg(h�hih�h�h�h�hih�h�h�h�hih�h�h�h�hih�h�h�h�hih�hih�hih�hgc½y�j}��<�jwjn�s~}j�<��n��\�å¶0Æi�,°ºk�z"½ÊÍ.��¹Àxun8t�t~v�}�o*t�}����¥�!m��<�¯��n�¸~vy�psj�¯¤!}������u������v<�9n!��o�§��9�rz

g ¶é���j}i}jvy�i�¯���\�uv,�<tÀ���y�i�jtj�~�8���j}jv�}Ä�<t��un\�j�j��wj¹rz ���\�!m���}jv*|j}jv�o<vy�i�~v!x´m�v�}jv�qgg!¶Ç�!¹À½y�~}��<�~wjn�sj}j����n��8�4qg k��p�<�jwjn�s~}j�<�~v�x����<xu§6�K�!m�v´��t�nyvjwyx,�~oº�ºt��i���8��n��\�Ã�<t´�!m�vÀ|u�y�~v�}Ão���|�|�wy��o�v<����n��~�
g ¶�§�¹Zt��y}¯�un8�j�~��wÂ�K�~vº�~�<É~v´xj�<�~��t�}����p��m�vº�~�y��o�o¼��v<��v�}p�<�jx´��m�vÀ|��\�~v�}
g o���|�|�wy�¥�y�jx¯tun��jx��!m�v¥o!w��8|�v,�<t´�!m�v×¶"¸�v�}��u¹�o8�i}j��n8��mi�Äwjn���vºt��8���jx¯�!m�v!}jv�z
glk��*�~�i�<v~o�oÀ�!m�v�o<v�xj�<�~�>�K}����p�!m�v�o<v¥wjn���v~o¯�yt�§��iµÃ�!�yx~vp�8�p£iª�³iÝ!£�q�q�í��yx��8����vjw�w�î�qgcï< �¡~�<k�½< �¡¦�"t�n�w�vy���y��v!hÄàgcï �æí��yx��8����vjwiw>z��<�jw~n�sj}j�<�9n��8��orz��u������v���n!�yð���������v<��ni�<Ö�tun�vjwyx{z"xj�<�±�9�Ó�y¸~v�}�su�jo<v
gcï<É~Ö�tun<vjwyx,h×¶(�~�y��o�o<Öy�{¶�Ò�¹yÁ!�j�y��o�o�Ö\�{¶Ç��¹i¹!�±¶�n<Ö�o!��wÂ¶�Ò�¹yÁunyÖ~o!�jw±¶Ç��¹j¹¿g�h��¦z"����Ïu�8Ði��ì�ì�Éi�~�y��o�ogl©��\�~v<¸�v�}��K�!m9n!oÀ�j�y�9o�o¼��v<�~v�}¯}jv��!xun��j�än!o´�yt�t,��¾un!oÂ�È�\�¯�!m�v�vy�~x¥�yt��!m�vg �\}����jo8�~�<���<�¥�À|��jn��i�¥Õy��o8��s�v����8�jx¯�!m�v*su�y}jviÁ<�!��s�v¯}~��xun���oÂg
g nÂz"v�zK�<�¥�ysu�8�j��q |u�ioin8��n��8��hÞí"��z"Ï�Ïiì�êjÏ�ì>���>���6z.�jÏ!���i��ðñn��Ã�\��w>zÈ�!���<}�orz ½y��v*��v�v!x�og ���À¸~v�}un8ti�´�!m�v*�i�9n��uo��yt��!m�v´�j�y��o�o¼��v��~v�}{z k!m�v��p�!}jv*���<É~vy���~oZÉ�n�w��<�j�y��o�og m�v�}jv¦z §����<�<�¯s�vpo�mu�y�!�,�!m��<�¯�!m�v´tunyvjw<x,�����!m�v�vy�~x¥�yt,�po���w�vy�u�~n8xg n!oº�ysu�8�i�O�y��Ï·¶��~oio��!�Ån��~�Ä�!�jn�w,n!o¼�u�\�¯���8���jx¯��n8�!mp�~�y|�o¼s�v<���~vivy�¥��n��jx�n��j��orziz�z ¹
g �!m�vÀ����¾¯tunyvjw<x,���´�!m�v¥�<vy�j�~v�}��yt��!m�v¥�!�jn�w¯�8�p�!m�v¥o\�<����v��i}��Þ¶(Øu¹*��¾un�orz�í��u�8�i�~Á
g ������v!}������8|Ä�in��ið{z k�m���orq
gK�jÖ\����¾~Öys9n8��o���w�hi�y|�|~}��y¾ih,Ï�z�ò\É~Ö�tunyv~wyx�òi§yÖi�\�i|�o ¶(ª��\��v´t~�~�8���y}��yt,Ï�z ¹gÌÆ9oin��j���!m�vº¸~�jw*t��y}�É~Ö�t�nyvjwyx¥�ysu�y¸~v´�~v,���jwi���uw!�<�~v�qgK�jÖ\����¾~Öys9n8��o���w�hi�ysu�\�i�jh Ð¦z0ê~��êj��ì!�j���~v~o!w��p�y�~xp�ys��8�i�¥��z"��ê�ê~Ï!Ði��Ï��i�gc�<�´�!m�vpw��j�<�<��n��\�¥�!m�v�}jv´�j�y�9o�o¼��v<�~v�}�|j}��8s�vº�~�~oº��t�tun8¾~v�x¯��n��!mâ��Ð��±z"Ï�ìp�\�i|�m�v�}jv~orzgg!¶�Ï�¹Z¤!}i���������!�i��n!��o��un8�j�j�iw¼�u�y�����jwº}jv<|u�y}!�uoÀ�!m�vºt��iw�w��\��n��j�¯¸~�jw8��v�orqg�¤~�jn�w,n��jx��9�8�~�y����vph�Ï���ì*m�vy�~}unyv~og É~Ö�tun<vjwyx,h���z"Ò�Ði���O���~v�o!w���Á\�uv<�~v�}��!�\�i|�m�v!}jv9�ó¶éoin!�rz
¹Zt��y}O�Çtunyvjwyx¯���p���j}i}jvy�i�,}j�<�9n��>z��
g í0ª��\��v�qá�i��o8�´��v��y����z"��Ò�Ði���´�~v~o�w��j���\�j|�m�v�}jv¦z0ð�x��~}un��j������¾¯tunyv~wyx´��v~o8�¥Ñ!ê{z"Ï�¢¯�un8¸�n��j�g ��z"ì!Ð´�~v~o�w���Á\��v��~v�}¥ÑÄ��Ð��6z"Ïiì¯�y�i|�v�}jv�orz k!m�vÀ��������v<�p�~�~oÀ}jvy|u�y}��~v�x¥Û<��v<����m�v�xg ����n!��v¥n��p�!m9n�o¯���8�jxun��9n��8�4zgÌÆ9oin��j���!m�vº¸~�jw*t��y}�É~Ö�t�nyvjwyx¥�ysu�y¸~v´�~v,���jwi���uw!�<�~v�q
g �jÖ\���!¾jÖys9n8�uo!��w�hi�ys��8�i�jh �¦z"ì������!êj���´�~v~o!w!�·¶������yx¥����}~v�v\��vy�j�¯�9n��!mÄ�y}un8��n����jw
g xjv~oin\���9¹º�y�jx,�ysu�8�j�¥�¦z"��êjÏ��iì���ì��!Ò¥�����!m�vpw��j�<�<��n��\�p��m�v�}jv��j�y�9o�oÓ�uv<�~v�}�|j}��\s�vg �~�~oº��t�tun\¾jv�x{zg(h�hih�h�h�h�hih�h�h�h�hih�h�h�h�hih�h�h�h�hih�hih�hih�hih�hihih�h�hihih�h�hihih�h�hihih�h�hjh�h�h�hjh�h�h�hjh�h�h�hjh�h�hjh�h�h�hjh�h�h�hgKªj½<k�¡,¤� �«~½<�j³iÎ!ª!¡ik�§\¤i�,¤�³�µu§8�! j³!k�§y½�ª¯®Å§8µ�µ¯�!¡¯³��~½<£�k�¡i��záÆi�Ã���jwjn�sj}~�<��n��8�9o¥o��jt�t~v�}g o!����v*������v�}!�~��n��9n��i�¥ti}����ps�v�n��j�Ã�!�iw�w�v~�8��v�x¥�<�,v<�jx¥�<t�o!�iw�vy�u�jn\x{zg(h�hih�h�h�h�hih�h�h�h�hih�h�h�h�hih�h�h�h�hih�hih�hih�hih�hihih�h�hihih�h�hihih�h�hihih�h�hjh�h�h�hjh�h�h�hjh�h�h�hjh�h�hjh�h�h�hjh�h�h�hjhgÌÆi���<�~wjn�sj}j����n��8��o�t�}����äo!��w�v<�u�jn8x�Íéo�vy�jx{qg.É~Ö!tunyvjwyxjh¥��z"����Ï���Ði��ì�ì!xiè�� g�k~v~o!w��¦zº¶(É�n�w��y�~�y��o�o,ò,�8��çi� h´�~v~o!w!��¹g"�<�u��¾ hpÏ�z�òZÉ~Ö�tun<vjwyxÃò¯§<Ö��\�i|�o×glª��\�~v�qltj���8���y}��ytpÏ�zJs�v~�<�y��o�v,�\�j}����jwjn�sj}~�<��n��8�9ogl�~v�}jvº�~�<É~v<�����´¡iª!���yt�o!��w�v<�u�jn8x��K���\�p¤!¡iª!k�¡� gc�~o��~v!}jv¯¤!}������u������v<�9n!��orzK��v~o!w��g�¤!}������u������v<�9n!��o±�Ó§����rz»�<�jwjn�s~}j�<��n��\��oºt�}����Oo!�iw�vy�u�jn\x�Í
o,�<vy�j�~v�}{qÉ~Ö�t�nyvjwyx,hp��z"�!Ò�Ðj���n8t�É~v��!�u�y}�xjÖ~o�v<��¶"���9n��9¹º��m�vy�¯s�v��un��

É~Ö�t�nyvjwyx,hp��z"�!Òi��Òi�¿gº¶" ~v!t{zÌ�4zÌµ~v�v>�l£i}un�¸~���~v¯¤~�����i�i�9n!�<�<�9n��8�4z ¹



#yß!ô

vy�jx�n8t¥vjwio<v*s�v��un��É~Ö�t�nyvjwyx,hp��z"�!Ò�Ðj���¿gÌ ~v�t�ql¤�}��������!����v<��n���o±�Ó§��9�rzc���jwjn�s{Í.�����¯Øph���z
�<���!¾¯h´É~Ö�tun<vjwyxÃò¯§<Ö��\�i|�oóg,í�k~v~o!w!��ðvy�jx~vjwio<vglk!m9n��Ä�\��wjn��jx�}un!���jw¥�!�jn�w¯�8|i�9n��8�ã¶(xjv�t~�y�uw\��¹rq

n8t�É~v��!�u�y}�xjÖ~o�v<��¶"�!mÅn!�8É~Ö~����v�t�oi¹´��vÃ�¼�<�jx´É�v��!���y}ixjÖ~o<v<�¦¶�v�¾j�~�\��¹*��vÃ�²��m�vy�ps�v��un��g¨§��jxjvy|�vy�jxjvy�j�,õ~��}uny�<suw�v~orq
}j��ì�hº|u�ioin��9n��8�¦¶���¹���Ï�z
³ hö¶.|u�ioin8��n��8�¦¶ Ï�¹\èpµjÖ~o���w���Ï�z
¹� h�³¯Á´µjÖ~o!��wn8t�É~v��!�u�y}�xjÖ~o�v<��¶(xjv<s��j�u¹´�!m�vy�¯s�v��un��|j}un��i�¦�¼�²³�°��¯hiïä�9�l³¦�l�|j}un��i�¦�¼��}�mu�ºhO�9�l}~��ìvy�jx�n8tgl�~v�}un�¸�v�xptj�~�8���<}�orq ~Ö~o���w´h,oyÛ!}���¶" ~Ö~o���w~ç\Ï,è·¶" ~Ö~o���w´èº�~v~w�Ö< ~Ö~o���wj¹iç\Ï�¹×gáÆ9ojn��j�,�y�p}��9o*v�Û<�9n�¸~v~w��y�i��z ~Ï h´ ~Ö~o!��w�ç\Ï ~Ö��iì h´ ~Ö~o!��wi��Ï�z ~Ö��iì�Ï h´ ~Ö���ì�çyÏ ~Ö��iì!Ò h´ ~Ö���ì�ç\Ò iµ h�oyÛ!}!��¶( ~Ï¯è×¶(µjÖ�o!��w���Ï¦z ¹iç\Ï�¹!�yµjÖ~o!�iw
�jÖ�t�nyvjwyx h�x�suw��!}�}Ê¶�Ï�¹³jÏ h�³�ç\Ï ~Ï�Ö!³jÏ h�oyÛ!}!��¶( ~Ï¯èº³jÏ�¹
 ~Ï�Ö!³jÏ�Ö!Òphö¶" ~Ï�Ö�³~Ï�¹iç8Ò ~Ï�Ö!³jÏ�Ö�ì¯hö¶" ~Ï�Ö�³~Ï�¹iç\ì ~Ï�Ö!³jÏ�Ö!Ðphö¶" ~Ï�Ö�³~Ï�¹iç8Ð�jÏ h���ç\Ï ~Ï�Ö!�jÏ h�oyÛ!}!��¶( ~Ï¯èº�jÏ�¹
 ~Ï�Ö!�jÏ�Ö!Òphö¶" ~Ï�Ö��~Ï�¹iç8Ò ~Ï�Ö!�jÏ�Ö�ì¯hö¶" ~Ï�Ö��~Ï�¹iç\ì ~Ï�Ö!�jÏ�Ö!Ðphö¶" ~Ï�Ö��~Ï�¹iç8Ð�! iµ h��<����¾�ò¼ jµglk!m�v´�jÖ�tunyv~wyx,hº�jÖ�t�nyvjwyxÊ¶���¹p�!���i|��8��vy�i�Ä�<t´�!m�vºtun<vjwyx{q
�jÖ�t�nyvjwyxÊ¶���¹ºh´�� iµ�òâ¶(³��\ �Ï�Ö�³jÏ,Áº���\ ~Ï�Ö!�jÏ�¹�àÁ·¶(}j��ì�¹jç\Ï�zÈòÀÒ{z�òÀ�! iµ�ò¼ ~Ï,òâ¶K���±¶" �Ï�Ö��jÏ�Öiì�¹�Á*³��±¶" ~Ï�Ö!³jÏ�Ö�ì�¹,¹�jÖ�t�nyvjwyxÊ¶ ��¹ºh·¶��! iµ�ò� ~Ï�¹´àòñ¶´¶�Á�}~��ì�ò¬¶Ó�6z��±¶" �Ï�Ö�³jÏ�Ö�Ò�¹´Á��±z��±¶" ~ÏiÖ��jÏ�Ö!Òu¹�¹¥¹*àè�}j��ì�ç\Ò¥ò*Ò¦z»ò¬¶¯¶�¶(ê{z�òy³jÏpÁ* ~Ï�¹��\ ~Ï�Ö!³jÏ�Ö!Ð�¹´Á·¶�¶(ê�z�ò\�jÏpÁÀ �Ï�¹��\ ~ÏiÖ��jÏ�Ö!Ðu¹¥¹´¹vy�jx�n8t¥vjwio<v*s�v��un�� g�n8t���v�¾j�~�\���<}¥�\��m9n!�8É~Ö��!��v�t�o}9�¼hº}jÖ�o!��w g� ~v�t{q�Úun8�pÒ!ê��»��Øun!w������un±�����²�8�����}jÏ�hº}jÖ�o!��w´è´x~vjw�Ö�}jÖ�o!��wØj� hº|u�ioin��9n��8�¦¶�Ï�¹vy�jx~vjwio<vn8t�É~v��!�u�y}�xjÖ~o�v<��¶�v�¾~�~�8��¹´�!m�vy�¯s�v��un��
�jÖ�t�nyvjwyx,h�x�suw���}i}Ê¶�Ï�¹gl ~v�t{qÌ¡jÛ<�4zlÒiÁ�Ïi���´õuoÀÒjÁ�Ï��u�æ�»��Ø�n�w������¦���Hz
gKªj½<k�¡¯�!m9n!opn!oº�,���jwi�rzc�yt,½�ª�µ!«¯�!m�v¯Ü×¶é�8�¥�!¾un!oi¹¯�!���j|u�8��vy�j�¦�È�jw8s�v�n���¡jÝ�³i¤�k
gKªj½<k�¡¦�l�~v*m��<¸~vºÉÃò�§yÖ\�u��¾,h´�jÖy����¾Ê¶��Ê����¹Àt�}�����¤!}i���������!��v<��n!�io´t��y}¯�un8�j�~��w>zg ©��\�Än!oZ�!m�v�n8}�Épxjv�tun���v�x�÷À®�v¥o<v�v¯v\�i|9n8}�n!�<�jw�w<�än��Ãn�orqáÉ,hZ�j�ÃòÀª��g �!m�v�}~vºªÃn!oZ�!m�v*���!�is�v!}��<t´�!�~}���orzÌk!m�v,�8��Á��!¾un!oºtunyv~wyx¥�<tp�y�än��jt�n��9n��~vg o!��w�v<�u�jn8xÄn!orq���ØphÀ�j��òÀª�ò¯§6����m���opn����u�8�uwyx�s�v�q���Ø¯hºÉÃò�§Âzg�¤i�jwi����w��<��n��\�ä�yt��iØ�����m9n��Ä�!�jn�w´�y�jx,v�¾j�~�\�¯��m9n!�8ÉÄ�!�jn!w>qgé§��jµjïº|j}un��i�{� Øj���r¶Ç�!¹6��Øj����Ö<���6¶Ç��¹ g��<�4q���Ð9�6z"Ï�ì�³<�9og ��z"ìi������êj�i� ��z.Òj�!ÒiÏ��!�j�gé§��jµjïº|j}un��i�{�KØ~���r¶Ç��¹!�yØj����Ö��u�6¶Ç��¹
g �6z"��Ò���Ò���êÅ� Á�ï*s��i�¥�~�8�!���jw�wy�p�~v*�~�y�i����z(ì!Ð~�8s�Öiv�¾g�¤i�jwi����w��<��n��\�ä�yt��iØ´t��y}��!m9n��8ÉÄ�!�jn�w¯�8����¾un!oZ��oin��j�º|��\�~v�}pt���v�¾�|��Hq
gl�!mphºsjtunyv~wyxjÖ<�!mÅn!�8Éu�!�~n�w±¶Äí(�>���Ê����z.ð��²�8Ð��6z"Ï�ìÊ�È�~n���|��i��Ö~�±�¨�\�!mÅn!�8É�¹g¨§��iµjï*|j}un��j�¦�K�!m



#yß�ß

g ��z"�i���������i��� ��z0ê~�!ÐiÏ!Ò!êiêw8��Ö<���!�ø�Zh�}jÏ´è¥oyÛ!}!�¦¶(}jÏ~ò\}~Ïpè·¶(Ø~�´è,w�Ö~o!��wi��Ï�z ¹pòâ¶(Øj��è,w�Ö�o!��w���Ï¦z ¹�¹
w8��Ö<���!��Ï¯h�}jÏ´è¥oyÛ!}!�¦¶(}jÏ~ò\}~Ïpè·¶(Ø~��Ápw�Ö~o!��wi��Ï�z ¹pòâ¶(Øj�¯Ápw�Ö�o!��w���Ï¦z ¹�¹
w8��Ö!x��!�ø�Zh�}9��è¥oyÛ!}!�¦¶(}9�<ò\}Å�Àè·¶(Ø~�´è,w�Ö~o!��wi��Ï�z ¹pòâ¶(Øj��è,w�Ö�o!��w���Ï¦z ¹�¹
w8��Ö!x��!��Ï¯h�}9��è¥oyÛ!}!�¦¶(}9�<ò\}Å�Àè·¶(Ø~��Ápw�Ö~o!��wi��Ï�z ¹pòâ¶(Øj�¯Ápw�Ö�o!��w���Ï¦z ¹�¹
tj�~�\�~Ö�� hö¶(Øj��èpw�Ö~o���w���Ï�z
¹pò*�jwi�y�Ê¶
w8��Öy���!�ø�<��w8��Ö�x!�!�ø��¹
tj�~�\�~Öys hö¶(Øj�¯Á¯w�Ö~o���w���Ï�z
¹pò*�jwi�y�Ê¶
w8��Öy���!��Ï~��w8��Ö�x!�!��Ï�¹
�jÖ�t�nyvjwyxÊ¶���¹ºh ¶.s!����¾��±¶�Ï�zÈòÀxjvjw�Ö�}~Ö~o!��w¥ò´w�Ö~o!��w~¹�¹¯òâ¶(t~�~�8�~Ö��pÁ´tj�~�8��Öys9¹vy�jx�n8tn8t�É~v��!�u�y}�xjÖ~o�v<��¶"�!mÅn!�8É~Ö~����v�t�oi¹��!m�v<�¯s�v��un��
��Ø hºx�s�w���}�}Ê¶�êu¹��} hºx�s�w���}�}Ê¶�êu¹gKª��{qÌk!m�v*|j}��y�i}j�\�,|uw��\�i��n��j�jÖi�jw��8�j�iØ{z�|j}��pt��y}¥�¯�y�!m9n!�8É�Ö~�!��v�tuoº���Z�~�y��o�oin<�y�g |uw\��oºÛ<����x�}~�<��n!�*tun��¯���À�!m�vº�!m9n!�\É~Á~�!�jn!w,�8�¥�!¾un!oÀtunyvjwyxp�un8¸~v~oZ|���}j�y�9orz
g ¶�nrz"v�z��K�!m9n��8É¥hÀ|uw��y�~Ö��jw��\�j��Ø�}Ê¶ ��z"�>�À��Ð��6z"Ïiì>���jn���|��j�~Ö~�<��}¦�²�y�j�y�9o�o±��à
g � �y�!m9n!�8É{�¨���8|uw��y�~Ö��j�y�9o�oi¹Âq��hºØ�����v�t�o×gl¸~�jw8��v�o��<t´Ø��!�!v�t�o*t�}����¬§��jµºm��<�jx�wio*tun���Ö~�!��v�tuoº�<su�\¸~v�zglk!m�v�Ð��!m�vjw�v\��v<�i�Þ¶é�yÒ�¹´�yt,�¥n!o¯orz��4zc�yÒ��yØ�ç8Òº���<����m�v~o*�j�y�9o�oiny�y�g tun��¥�<�¥�<�pØ¯h�èi��z.�i�*�Hzg¨nÂz"v�ziqÌ³¯tun��¯���´v�¾j�~�8�p�Ê¶��Ê�"Øu¹º�<�Ä§yÖ��\�i|9opn�o���o�v�x���|��~o�o<v!xg sj���!m�vºÉ~v��!�u�y}�x{q��!m9n��8É~Ö~�!�!v�t�o
glk!m�v¥�!��v�titun!�inyv<�i�uo��<�´����¾,�\�i|�v!}j����o×¶Ç�8Ð��6z"Ï�ì�³u¹*��}jv¦q
gc�ºh í"��z"Ò�Ð�Òiì!Òjì��>�ÈÁ���z.êiÒ�Ð�ÒiÏi�!Òiv�Á��i�>�¨��z"Ò�Ð!êjÏ����i���>�È��z����8Ï�Ï!Òi�!êiÐÊ�¨àg Á!Ò¦z"ì�Ï��i��ì�ì!Ðjv�Áu�8�>�¨Á���z"���i��Ï����!�iÒ���ÐÊ�,¶�xun�|u��w!v´t�n�������v�t�t{qÈ�yÒu¹6� à
g ¶(Ø��!m�v�}~v¥o\��n��u��mHq»o�v<�Ãn����y}!s9n���z�|~}��Â�K|j}��\s��ysuwy�pØ¯h�èi�¦z.�i�*�Å¹8ð�<�~o<vÃ�Z�yt¶(Øj�,w\�p�r¶�Ð�¹�¹ÂqÌs�v���n��ågK�<��n8�u��m,���*xun�|u��w!v¯�<|�|j}��y¾¦Í0�,�!m�vy�¥Ø´�~v��r¶�Ð�¹Ù�
gKª��\�Ã�<�jwi�>z��~Ö�ØÊ¶(}��(Øu¹Z���Àê´�~v�}<�Åopn��¯�!m�vÀ|u�y�~v�}�o<v�}unyv�orq
}jÖiÏ´hº|u�ioin8��n��8�¦¶ ��¹���Ï�z
�¥h×¶(Ø~��Á¯�r¶Ç��¹i¹����r¶�Ï�¹��Ï�hº�Åç\Ï´°*�~Ò¯h*��Ïpò¼�¯°´�~Ò�h*�~Ò�ò��p°º�jêphÀ��Ò¥ò��p°º��ì´hº�jê�òÓ�����hº��ìpò¼�p°º�~Ð¯hÀ���¥ò��v�¾!|�� h �r¶���¹�ò*v!¾�|¦¶�Ár¶"��Ïj��Ï�z
¹�¹
��Ø�¶���¹*h v!¾�|��¥è¯�r¶�Ò�¹Zè¯�r¶(êu¹¯òZØj�´èp�r¶�ì�¹´òÀØj��ç\Ï
��Ø�¶Ç��¹*h Áº}~Ö�Ï�ç\Ï¥ò*v!¾�|��u���>¶�Ï�¹iç\Ï�òâ¶.��Ï¯è��!¹Zè¯Ï,ò*�r¶�ì�¹
��Ø�¶�Ï�¹*h ��z"ì¥òZ}~Ö�Ï�ç�ê�ò*v!¾�|��u���>¶�Ï�¹iç�êÄò ¶.�jê,Á �~ò���Ï¯è Ò�¹
��Ø�¶�Ò�¹*h�ÁÃ�y����z òÀ}~Ö�Ï�ç\�¥ò*v!¾�|��u���>¶�Ï�¹iç\��òâ¶.���pÁ��\ì~ò��jê,èºê~ì~ò���ÏpÁ��\ì�¹
��}ph�x�suw���}i}Ê¶(êu¹��}�¶���¹*h }~Ö�Ï ò6¶�v�¾!|��u���r¶ Ï�¹ ò��,è¯�r¶(êu¹*è¯Ï,ò*�r¶�ì�¹¯ò¼Ø~��¹
��}�¶Ç��¹*h�Á¯��z"ì¥òZ}~Ö�Ï�ç8Ò�ò*v!¾�|��u���>¶�Ï�¹iç8ÒÃò ¶.��Ò¯Á Ò�òÓ�9¹
��}�¶�Ï�¹*h �y���8Ï�z òÀ}~Ö�Ï�ç\ì¥ò*v!¾�|��u���>¶�Ï�¹iç\ì�ò ¶.��ì�Á �8�¥ò ��Ò�è �8ì¥òÓ�9¹
��}�¶�Ò�¹*hiÁu�y����ê�ê{z�òº}~Ö�Ï�ç8Ð�ò*v!¾�|��u���>¶�Ï�¹iç8ÐÃòâ¶.�~Ð,Á´Ï��*ò���ì´èÄ�8��ì¥òÓ��Ò¯ÁÃ�8��ì¥òÓ�9¹
s�Ö!tunyvjwyx,hÞí����\���jw±¶.sj}�¶éòi¹�¹6�»���\�~�jwÂ¶.sjØÊ¶éòj¹�¹8ðgKªj½<ki³¯�!¡iª�¡�q�k!m�v´tun����~v!x´|~}��ytun�w!v>Í
o´�<©i³!£i¡Än�o�o8�j}un!�8��w<�,�´t��4zc�yt
g �jv~����v<�i}i�Ã�yt´��m�v,���jn�wó¶
wjn�É~vp�jw\|�m��¯�y�jx´s�v<�~��n��,¤~�io!w�v����¦���8��ìi��¹Âzvy�jxÔgl¡!�jx��ytº���\�~Á�xun�|u��w�v�Ái�y|�|j}��<¾�Í0�â���~o<v�zvjwio<v�qás�v���n��
}jÖ�� hÀ|u�join���n��\�¦¶���¹º° }jÖ�Ï¯h´}jÖu�ºòZ}jÖ��Ó° }jÖ!Ò¯hº}~Ö�Ï,òÀ}jÖu�}jÖ!ê hº}jÖ!Ò�òÀ}jÖu� ° }jÖ�ì¯h´}jÖ�ê�òZ}jÖ��Ó° }jÖ���hº}~Ö�ì,òÀ}jÖu�}jÖ�Ð hº}jÖ��¥òÀ}jÖu�ØiÒ h��6z��±¶(Øj��òÀØj�,òZØj��¹Z°�Øiê¯h´ØiÒ~�yØj��°�Øjì´h�Ø�ê��<Øj�º°¯Øj��hºØjì~�yØj�ØiÐ hºØj�~��Ü�� °´Øi�¯h´ØjÐ~�yØj�´°�Ø~�´h´Øi�~�yØj��°�Ø9�8�!h¯Øj�j�<Øj���Ø�¶���¹*h �6z ò ØiÒ��Ø�¶Ç��¹*h�Á!Ò{z òÀ}jÖ�Ï¥òZØjì��Ø�¶�Ï�¹*h êjìj�yê{z òÀ}jÖ�ê�òZØiÐ��Ø�¶�Ò�¹*h�Á�ìiÏ�z"ì òÀ}jÖ��¥òZØj���}�¶���¹*h Ò~��Ï�z»òZ}~Öu�*òZØ�ê��}�¶Ç��¹*h�Áu�\ìj�yê{zÈòÀ}jÖ!Ò�ò¼Øj�



#yß O

��}�¶�Ï�¹*h �8��ìj���\��zÈò¼}jÖ�ì¥òÀØi���}�¶�Ò�¹*h�Á��¦z.�!êiÒ�Ðjì�ò¼}jÖ!Ð�òÀØ9�8�s�Ö!tunyvjwyx,hp�r¶���¹�ò·í����\�~�~w±¶.sj}Ê¶�òi¹�¹6�c�u�\�~�jw±¶"sjØÊ¶éòi¹i¹8ðgK�r¶ ��¹¯�!��v�t�t�zÌ���<É~vy�,t�}����pm��y�~x�w�vº|��~o�o�v�xpt�}����ä�y}�sÅn���z�|j}��>zvy�jx gÌ¡!�jx��yt¯xun�|u�iw�v�Á��y|i|j}��y¾�Í.�¬�<�~o<vvy�jx��<��o<vvy�jx�n8tÞgc�\�!mÅn!�8ÉpÉ~v��!�u�y}�x�Í
o�v<�jxun8t
n8t�É~v��!�u�y}�xjÖ~o�v<��¶.|j}�n��i�i�u¹´�!m�vy�¯|j}un��i�¦�ls�Ö�tun<vjwyx
}jv<���j}��{�ls�Ö�t�nyvjwyx¸~v�}i�jÖ�vy�jx�qvy�jx



#yß!ù

Ò^Ó«ÓªÕl),Lv×�Ø +

MäN Ú ^H]ËPáTÊú*Y8[S]S^û`cb5äUdUb5àfe

g(h�hih�h�h�h�hih�h�h�h�hih�h�h�h�hih�h�h�h�hih�hih�hih�hih�hihih�h�hihih�h�hihih�h�hihih�hglk����<�~wi���uw����~v,�y�jx´|uw��\�ptunyv~wyxÃo8�i}jvy�~�!�!m��y�jxÃn��uog �!���i|��8��vy�i��op�8��Á���¾�n!o±�l��oin��~�´s~tunyvjwyx�z�|j}��g¨§��iµp¤~�yxjvºk�z"½>Í"��zKÒi���y�j�~�!Ð
gl��n8}jv~�\���y}��ihjïãq�q�|����!¾�|4í��yx��8����vjwiw>z�o!��w!Ö~oinÇ�i��w!�<��n!�\�jðgl¡ixun��~v!x{q ��ÐiÕ<�uw����´���p�<�jwi�>zc�iwyx����yxjv>Í
oÀ�!mÅn��g��\��wjn��~x�}un!�<�~w¥o�m�vjw�w´�y|�|~}��y¾�Í0�Ã�<�jxº��v<�
gl�!m9n!�8ÉÃo�m�v~w�w×¶�v�¾j�~�\��¹��8��Á���¾�n!o*��tun<vjwyx{zgl ~v�t{qK��Øun�w!�����un6�K���¨�8�!�i�¦zl³�x�xjv�x��\��m9n!�8É~Ö��!�jn�wgl�!m9n!��mÄ�<�jwiwioZsjtunyvjw<x{z�|j}��
gcÁ�ªj½<k�¡4qüÆ9ojn��j�Ã�\}����8��������v���n!��o±Í»É�¸~�~w8��v¥ò¯§¬¶��\�i|�oj¹Z��n�¸~v~o
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