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��T]UGHzOSMJWGgNOLFIUGp'P(Y"PwOS[=K!Y"PwOSFZg�PVu�MLK!`=MLK!HJK!UnOQPROSFITVU�TVh4PwU
T]Xb�JK!gNO|X�T]WGUGD�PwMJe���X�T]WGU=D�PVMJe�Y"PV`��
`GFZUGpb��hiMLT]Y�FIY"PVp]KNH,FZH3PVU�FIY(`�T]MzOQPVUnO,`GMLTVXGuIKNY�OL[�PwO#FIH�TVhkFIY(`�TVMJOQPwUGg!K�OST�HJKNdVK!MSPwurPVgNOLFZdVK
MLKNHLK!PVMLgQ[�PVMJK�PVH,HLWGgQ[�PwH#FIY"PVp]K(PVUGPVuZemHLFZH!x.g!T]Y(`GW=OLK!M0d�FZHLFZT]U�x;PwUGD�Y(K!DGFZg�PVu4FZY'PVpVFIUGpG�'�r[GK
hiTmg!WGH�TVhoOL[GFIH�DGFIHJHLKNMJOQPROSFITVU�FZH�OLT
FZUbdVK!HzOSFIp]PwOSK"DGKNhiT]MJY'PwXGuIK�Y(T�D=K!uIHNxtP-X�TVWGUGD�PVMze�Y'Pw`G`GFIU=p
OSKNgQ[GUGFZlmW=K�OL[�PwO�FZUGg!TVML`�T]MSPwOLK!H�X�TVOL[�FIY"PVp]K#FZU=hiT]MJY'PwOLFIT]U
PVUGD�`GMJFIT]M|abUGT�jkuIK!D=p]K(PVX�TVW=O�OS[=K
X�T]WGUGD�PwMJe�p]K!T]Y(KNOLMJe�OST�K� mOSMSPwgNO�P�Y(K�PwUGFIUGpwhiWGu¡X�T]W=UGD�PVMze�DGKNHLgNMLFI`�OSFITVU���C¢awKNe�`=MLT]XGuZK!Y
jkFZOL[)Y"K£OS[GTmDGHoMJK!`�T]MJOLK!D)FZU'OS[GK�uZFZOLK!MSPROSWGMJK�FIH¤OS[�PROoOS[GK£e¥[�P�dVK�D=FZ¦(g!WGu§OSFZK!H�FZU¥MLKNuIFIPVXGuZe�Y"PV`��
`GFZUGp�X�T]WGUGD�PwMLFIKNH#jk[GKNU�OL[GK¥Y(T�D=K!uIH#PVMLK'UGTVO�FZUGFZOLF{PVuZFI¨!KND�UGK�PVM,OQPVMJp]KNO�X�T]WGU=D�PVMLFZK!H,T]M�PVMJK
PV`G`=uIFIKND¥OST(MLKNg!T]UGHzOSMJWGgNO|X�TVWGUGD�PVMJFIKNHojkFZOS[�gNT]UGg�P�dmFZOLFIKNH!�

© U)OS[GFZHoMLKNHLK�PwMLgQ[�x�jªK�Y'PVawK�OS[GMJK!K�Y"PVFIU'g!T]UnOSMJFIXGW�OSFITVUGH�OST3OL[GK0PVMJK�P3TVh?X�T]WGUGD�PwMJe¥Y"PV`��
`GFZUGpG�4«tFZMLHzO�xnj�K�DGKNdVK!uITV`�KND)P#Y(KNOS[=T�D"g�PVuZuIK!D�OS[=K�p]MLPVDGFIKNUnOªdVK!gNOLT]M�¬�T�j�DGK£hiT]MLY"PVXGuZK|Y(TmDGK!u
OS[GPwO'FZH�MLT]XGW=HJO(OST�X�TVOL[­Y(T�D=K!urFIU=FZOSFIPVuIFZ¨�PwOLFIT]U�PVUGD­X�T]W=UGD�PVMze�g!T]UGg!P�d�F§OSFZK!H!�¯®�K!gNT]UGD�xojªK
DGK£d]K!uZT]`�K!D�P�p]KNUGK!MLPVuIFZ¨�PwOLFIT]U)TVh?OS[=K�°�MJHJO_Y(KNOS[=T�D�OS[�PRO�PwuIuIT�jkHohiT]MrFZY"`=MLT�d]KND
`�K!MzhiT]MLY"PVUGgNK
FIU­g!T]UndVK!MLpVFIUGp�OLT�U�PVMJMLT�j±X�T]WGUGD�PwMJe²FIUGD=K!UnOQPwOLFIT]U=H¥PVUGD³p]MLK!PwOSKNM¥PVgNg!WGMLPVgNe­FIU­uITmg�PVuZFI¨!FZUGp
X�T]WGUGD�PwMLFIKNH!�;�r[=FIMLD�x�jªK�DGK£d]K!uZT]`�K!D�P,Y(KNOL[GTmD"hiT]MªMLK!gNT]UGHzOSMLW=gNOSFZUGp#OL[GK�gNK!UnOSMLPVu�uIP�e]K!MªTVh´OS[=K
[bWGY"PVU�gNK!MJK!XGMLPVuªgNT]MJOLK£ �hiMJT]YµY"PVp]UGK£OSFIg�MJK!HJT]U�PVUGgNK'FZY'PVpVK!H�OS[GPwO�WGHLKNH#T]WGM0`GMJT]`�T]HLKND�DGK��
hiT]MJY'PVX=uIK�Y(T�DGKNu´PVH|P(gNT]MLK�g!TVY"`�T]UGKNUbO!�o¶�WGM_Y(KNOS[=T�DGH_PVMJK�dVPwuIFIDGPwOSKND-TVU
X�TVOS[-HLFZY3WGuIPwOSKND
FIY"PVp]KNHrPVUGD-MLK!PVu´Y"PVp]UGK£OSFIg�MLK!HJT]U�PVU=g!K�FIY"PVp]K!HN�

�r[GFIHrOL[GK!HJFIHkFIHr`GMJK!`�PwMLK!D
WGUGDGKNMrOS[GK0DGFZMLK!g£OSFZT]U�TVh;q�MN�¤\VK!MJMJe�·4��s4MLFZUGg!Kw�

FZF



���¹¸_º�».¼³½z¾8¿�À¤¾?ÁÂ¾?º��G�
© jªT]WGuIDAuZFIawK(OLT�OS[�PwUGa�Y,e�MJK!HJK�PVMJgQ[­PwD=dmFIHLTVM!x4q�MN��\VK!MJMJe�·4�ts4MLFZUGg!Kwx;hiT]M�[GFIH�hiMLFIKNUGDGHJ[GFI`�x
K!U=g!T]WGMLPVp]KNY"KNUbO!x¹PVUGD-p]WGFZD�PVUGgNK�D=WGMLFZUGp3OS[GK0gNT]WGMLHJK,TwhtY#e¥MLK!HJK�PVMJgQ[��ª^|K0[�PVHkX�K!K!U
P3dwPVuIW��
PVXGuZK0HLT]WGMJg!K,TVh;FZDGK�PVH_PVU=D�HJOLFIY3W=u{PwOLFIUGp�DGFZHLgNWGHLHJFIT]UGH_T]U-X�TwOS[
OLK!gQ[GU=FIg�Pwu.PwUGD�UGTVU��ÃOLK!gQ[GUGFZg�PVu
OSTV`GFIgNH!� © O�[�PVH�X�KNK!U�Y#e
p]MLK!PwO�hiT]MzOSWGUGK3PVUGD�[GT]U=T]M�OST)K!PVMLU�Y,e�DGKNp]MLKNK�WGUGDGKNM�[GFIH�HLWG`�K!MÄ�
dmFIHJFIT]U�� © jªT]WGuZD�uZFIaVK�OLT-OL[�PVUGa�OL[GT]HLK�jk[GT
HLK!Mzd]KND�PVH0Y"KNY3X�KNMLH�TVhoY,eÆÅ0MLPVDGW�PROSK v TnPVMJD
¶�MSPVu.g!T]Y(Y(FZOLOLK!Kw�,�r[GKNFIM�OLFIY(K�PVUGD�KNUGK!MJpVe�FZH�p]MSPROSKNhiW=uIuZe
PVgQabUGT�jkuZK!DGp]KND�� © j�T]W=uID�uIFZaVK#OLT
OS[GPVUGa�q�MN�'\VTV[GU�Å�T]W=OLHLFIPVH!x8q�MN�"^_T�joPVMJD�·4��Ç�K!FZUGK!MzO�x?PVUGD�q�M!�(·8P�jkMLK!U=g!K v ��Ç�TVuZÈ�hiTVM
OS[=K!FIM|HLWG`=`�T]MzOSF§d]K�MLTVuIK,OL[GMLTVWGp][GT]W�O�Y#e
p]MSPVD=W�PwOSK,HJOLWGDGK!UnO�g�PwMLK!KNM!� © j�TVWGuID�uZFIaVK�OST'OL[�PVUGa
X�TVOS[�q�M!�"y
FZgQ[�PVK!u © �.y
FZuIuZK!M�PwUGD�q�MN�"^_T�joPVMJD�·4��Ç�K!FZUGK!MzO�hiTVM0OL[GK!FZM�[GK!uZ`=hiWGu4gNT]Y"Y(K!UnOLH
PVUGD�HJWGp]p]KNHJOSFZT]UGH0FIU�[GKNuI`GFZUGp¥OS[=FIH�DGFZHLHJK!MJOSPwOSFZT]U�OQPVawK�FZOSH�°GU�PVuthiT]MJY
� v TVOL[�OL[GK(PVHLHJFIHzOQPVUGgNK
TVh;OL[GK#h�PVgNWGuZOfe
PVU=D�HJOSPwÈ�PVUGD�OL[GK#°�U�PwUGg!FIPVu8HLWG`G`�T]MzO�hiMLT]Y¢OL[GK�q�KN`�PVMJOLY"KNUnO�TVh¤É4uZK!gNOLMLFZg�PVu
PVUGDA��T]Y"`=W=OSKNM3É4UGp]FZUGK!KNMLFIU=p
OS[=MLT]WGpV[GT]W=O,OS[GK(e]K�PwMLH3DGKNHLKNMJd]KNH�Y3WGgQ[APV`=`GMLKNg!F{PROSFITVU����r[GK
HLW=`G`�TVMJO_TVh?OS[GK�Ê�PROSFITVU�PVu´®mg!FIKNUGg!K,«�T]WGUGDGPwOSFZT]U)FIHrp]MLPwOSK£hiWGuIu§e¥PwgQamU=TËjkuZK!DGpVK!D��

© j�TVWGuID�uIFIawK�OST
OL[�PVUGa�PwuIu4TVhrY,e�g!T]uZuIK�Pwp]WGK!H�PVU=D�hiMLFZK!UGDGH0jk[GT]HJK"hiMJFIK!U=DGHL[GFZ`�PVU=D�K!Um�
g!TVWGMSPVpVK!Y(K!UnO¡[�P�d]K_Y'PwDGKrY#e3K� �`�KNMLFIKNUGg!K|PwO4OL[GK_\VT][GUGH¤^_T]`GabFIUGH¤c_UGFZdVK!MLHJFZOfe�P�Y(K!Y(T]MSPwXGuIK
T]UGKw� © UÆ`�PVMJOLFIgNWGu{PVMNx © j�TVWGuIDÆuIFZaVK�OST�OS[�PwUGa�q�¨!WGU=p�·4�?s4[�PVYµhiT]M0[GFZH�[=K!uI`�hiWGu¡FIUG`GW�O#PwUGD
HJOLFIY3W=u{PwOLFIUGp�DGFIHJg!WGHJHLFZT]UGHoMJK!pnPVMJDGFIU=p3Y#e"MLK!HJK�PVMJgQ[-PVH�jªK!uIu�PVHo[GFZH�`GMJT�TwhiMLK�PwDGFIUGp,TVh?Y#e�OSKNgQ[��
UGFZg�PVu�`GWGXGuZFIg!PwOSFZT]UGH4OST3FZY"`=MLT�d]K_OS[GKNFIM�T�dVK!MSPwuIu�`GMLKNHLK!UnOSPwOSFZT]U)lbW�PVuIF§Ofe]� © jªT]WGuZD¥uIFZaVK_OST,OL[�PVUGa
y�PVMzenPVYµÉk��É4OLK!Y"PVD�PVUGDÆq�PV`=[GUGK�Ê,��Ì¤W�hiT]M�OS[GKNFIM�PwHLHLFZHJOSPVUGg!K�FZU�`GMLTmg!KNHLHJFIUGp�XGMLPVFIUÆy�Í
D�PwOSP�hiT]M;Y#e#MLKNHLK�PwMLgQ["PVUGD�`GMLTmTVhiMJK�PVDGFZUGp�HJKNd]KNMSPVu�`GPV`�KNMLHN� © jªT]WGuZD�uIFZaVK�OLT�OS[�PVU=a3q�FIKNp]T�®�Tw�
g!TVuIFIU=HLane�hiT]M�`�T]FIUnOLFIUGp,T]W=O�OL[GK�MJKNhiK!MJK!UGgNK!HrOST,OS[GK|HLT]u§dVPwXGFIuZFZOfe�TVh´OL[GK0Å�Î�«�É4WGuZK!MªK!lbW�PwOLFIT]U��
© j�T]W=uIDÆuIFIawK#OST)OL[�PVUGa��oPwMLT]u4s4MJFIUGgNK�jk[=T-[GPVH0`GMLKN`�PVMLKND�D=K!HLHJK!MzOSH,hiTVM�T]WGM�jªK!KNamu§e�p]MLTVWG`
Y(K!KNOLFIUGp¥OL[GMLTVWGp][GT]W�O�OS[GK3eVK�PVMJH!x´jk[GFIgQ[ÆFIH�UGT�DGT]WGX=O�P)p]MJK�PwO�HLT]WGMJg!K�TVhªK!UGKNMLpVe�PVUGD�HLWG`m�
`�T]MJOªOST�Y#e(MLKNHLK!PVMLgQ[�� © j�TVWGuID¥uZFIawK|OST,OS[�PVU=a¥q�M!�;Ê|FIgQa v MzenPVU�xGq�M!�¡��[GMJFIHzOST]Hrq�P�dwPwOL¨!FIawT]H!x
PVUGD�q�M!��®mWGHSPVU�Í_KNHLUGFZgQa�hiTVM,[�P�dmFIU=p�Y"PVUne�[GK!uZ`=hiWGu4DGFZHLg!W=HLHLFZT]UGH,T]U�XGMLPVFIUÆY"PV`G`GFZUGp�PwUGD
`GMJTËdmFZDGFIUGp#Y3WGgQ[)UGKNK!DGKND
D�PROQP3PVU=D)K£ �`�KNMJOLFIHLKw� © jªT]WGuZD)uIFZaVK|OLT3OS[�PwUGa'q�MN�¡Í_TVU)Ï�FIabFIUGFZH�PRO
OS[=K,^|PVMJdwPVMJD
y
K!DGFZg�PVu?®mgQ[GT�TVu�hiT]Mr`GMLT�dmFID=FIUGp�XGMLPVFIU-y�Í�DGPwOQP�WGHJK!D�FZU)OS[GFZHrMLK!HJK�PVMJgQ[��

«tFIUGPVuIu§e © jªT]WGuZD�uIFZaVK�OST-OS[�PVU=aÆY,e�`GPVMLKNUbOLH3q�KNgQ[�PVUGp���W�PVU=D�Ì¤T]UGpVOLW�PVU�ÌªPVUGp�PwUGD
Y#e�XGMLTwOS[GKNM(��[GK!UGpVW�PVUA��WAX�PwgQa�[GT]Y(K'hiT]M#PVuIu¤OS[�PRO#OS[=KNe�[GP�dVK�DGT]UGK'hiTVM3Y"Kw� © jªT]WGuZD
K!HJ`�KNg!FIPVuIu§e'uZFIaVK�OLT�OS[�PVU=a¥Y#e'jkF§hiK�Ç�KNF?®�[bW
jk[GT�jkF§OS[�[GK!Mk`�PROSFIKNUGg!Kwx�WGUGDGKNMLHzOQPVUGD=FIUGpGx¹PwUGD
uIT�dVK�[GPVHk[GK!uZ`�KND-Y(K�OST(PVgQ[GFZKNdVK0OL[GFIHkp]T]PVu}�;�r[=FIHrDGFZHLHLKNMJOSPwOSFZT]U�FIHrDGKNDGFIg!PwOSKND-OLT�OL[GK!Y-�
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Ø¥Ù.ÚNÛ�ÜËÝ�ÞVÛ ß�ß
Ø)ÞËà´á?âmã"ä�åmæ8ç�åmè�åmá�Û�Ú ßéß�ß
ê ßéÚNÛ(â¹ë_ìrß�ç�í8ÜËå�Ú î8ß�ß
ê ßéÚNÛ(â¹ë_ï�ÝGÙ.ä�åmÚ ð8ß
ñ ò á�Û�ÜËâ´æ.í?ÞVÛËßiâ�á ñ

ó � ó q�KNhiT]MJY'PwXGuIK�y
T�D=K!uIH����,���,�����,���,���0�,�����,���,�����,���0�,���,����� ô
ó �õ~ Í_KNu{PwOLK!D)Ç�T]MLa����,�0���,���,�����,���,���0�,�����,���,�����,���0�,���,����� ö
ó �÷ô v MSPwFIU-��T]MzOSK£ 
ÍkK!gNT]UGHzOSMLW=gNOSFZT]UA���,���,���0�,�����,���,�����,���0�,���,����� ø
ó �ùö �r[GK!HJFIH|��T]UnOSMJFIXGW�OSFITVUGHú�,���,�����,���,���0�,�����,���,�����,���0�,���,����� û
ó �õü s4MLKNdmFZT]WGH_s4WGXGuIFZg�PwOLFIT]U=H��,���,�����,���,���0�,�����,���,�����,���0�,���,����� ý
ó �÷ø �r[GK!HJFIH|¶�MLpnPwUGFI¨!PwOSFZT]U¥���,���,�����,���,���0�,�����,���,�����,���0�,���,����� ý

þ ÿ Ý�ÞËà�ç¹ÜRâ�í?á.æ ñ��
~�� ó q�KNhiT]MJY'PwXGuIK���T]UnOST]WGMJH��,���,�����,���,���0�,�����,���,�����,���0�,���,����� ó �
~��õ~ q�KNhiT]MJY'PwXGuIK�®�WGMJh�Pwg!K!H �,���,�����,���,���0�,�����,���,�����,���0�,���,����� ó ~

� � ÜËÝ�æ?ß�åmá�Û���åmÞVÛ�â¹Ü'ìräiâ�ã��)åmë}â�ÜRè�Ý=Ùtäiå	�1â´æ8åmäéÚ ñ�

ô=� ó v K![GP�dmFZT]MrTVh.�.MLPVDGFZOLFIT]UGPVu�q�K£hiT]MLY"PVXGuZK0��T]UnOST]W=MLH ���,�����,���0�,���,����� ó ü
ô=�õ~ Å0KNUGK!MLPVuIFZ¨!KND�«¹TVMLg!K v Pwu{PVUGgNK0É4lmWGPwOSFZT]UGH �0�,�����,���,�����,���0�,���,����� ó ý
ô=�÷ô Å0MLPVDGFZK!UnOrÎ¡K!g£OST]Mk«tuZT�j�q�K£hiT]MLY"PVXGuZK0��T]UnOST]W=M³���,���,�����,���0�,���,����� ~V�

ô=�÷ô=� ó É4DGpVK#y
PV`Ó�0���,���,�����,���,���0�,�����,���,�����,���0�,���,����� ~ ó
ô=�÷ô=� ~ Å�MSPwDGFIKNUbOrÎ¡KNgNOLT]M_«tuIT�jE���,���,���0�,�����,���,�����,���0�,���,����� ~]~
ô=�÷ô=�õô Ê_WGY(K!MLFZg�PVu © Y"`GuZK!Y(K!UnOQPROSFITVU��,���0�,�����,���,�����,���0�,���,����� ~Vô

ô=�ùö Å�Î�«�«tFIKNuIDGHrPwUGD�q�K£hiT]MLY"PVXGuZK���T]UnOLT]WGMLH
��q�KNY"TVUGHJOLMSPwOLFIT]UGH����0�,���,����� ~]ü
ô=�ùöG� ó ��TVUbdVK!MJp]K!UGgNK,OLT v T]WGUGD�PwMJe
��T]UGg!P�d�F§Ofe �,���,�����,���0�,���,����� ~]ü
ô=�ùöG� ~ ®bOSMLK!PVY(uIFIU=K!H ���,���,�����,���,���0�,�����,���,�����,���0�,���,����� ~��
ô=�ùöG�õô q�K£hiT]MLY"PVXGuZK���T]UnOLT]WGM © UGFZOLF{PVuZFI¨�PROSFITVU'PVU=D���TVUbdVK!MJp]K!UGgNKú�,���,����� ~Vý

ô=�õü Å0MLP�eb�ÃuIK£d]K!u © Y'PVpVK!H_PVUGD-^|FZp][GKNMkq�FIY(K!UGHJFIT]UGH ���,���,�����,���0�,���,����� ôn~
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ô=�õü�� ó Å�MSP�en�fuZKNdVK!u © Y"PVp]K!H"�,�����,���,���0�,�����,���,�����,���0�,���,����� ôn~
ô=�õü�� ~ ^_FIp][=K!Mkq�FIY(K!U=HLFITVUGH5�����,���,���0�,�����,���,�����,���0�,���,����� ô]ô

ô=�÷ø ®�WGY(Y'PwMJe �,�����,�0���,���,�����,���,���0�,�����,���,�����,���0�,���,����� ô]û
ô=�ùC q�K!MJFZdwPwOSFZT]U¥TVh?OS[=K#Å�Î�«�É4WGuZK!MkÉ4lbW�PwOSFZT]U �,�����,���,�����,���0�,���,����� ô]û
ô=� v y
KNOSPVHL`=[GK!MJK!H������,�0���,���,�����,���,���0�,�����,���,�����,���0�,���,����� ön�


 � åmá8åmÜËÝ�ä�ß��nå�æ � ÜËÝ�æ?ß�åmá�Û���åmÞVÛ�â¹Ü'ìräiâ�ã���åbëÃâ¹ÜRè�ÝGÙ.äiå	�1â´æ8å�ä�Ú 
��
öG� ó Å0KNUGK!MLPVuIFZ¨!KND-Å�Î�« �0���,���,�����,���,���0�,�����,���,�����,���0�,���,����� ö]ö
öG�õ~ Ét =`�K!MJFIY(K!UnOQPwu´Í_KNHLWGu§OSH
�,���,�����,���,���0�,�����,���,�����,���0�,���,����� önø
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OS[=K�É4WGuIKNM�K!lbW�PROSFITVUGH�TVh4OL[GK3DGK£hiT]MLY"PVXGuZK,gNT]UnOST]W=M|hiT]MJY3WGu{PROSFITVU�x�XGW=O�MJK!Y"PVFIU=H|HJ`GuIF§O�PVgNMLT]HJH
OS[=K�gNT]UGg!P�dVK,MJK!p]FZT]U��



ó ø

�éPn� ��X¹�

��g��
«tFZp]WGMLK�ô=� ó �k�éP]�¤�r[GK�gNT]Und]K!MJp]K!U=g!K0TVh?P#DGK£hiT]MLY"PVXGuZK�gNT]UnOST]WGM�WGHLFZUGp���X��¤OSMLPVDGFZOLFIT]UGPVu�`�TwOSK!Um�
OSFIPVu�hiTVMLg!KNH!x.��g���HL[GT�jkU
g!uITVHLK£�ÃWG`�jkFZOS[=FIU¥OS[=K�X�T]WGU=D�PVMJe¥g!T]UGg!P�d�F§Ofe]�



ó �
�r[GK�MJK�PVHJT]U hiT]M�OS[GK�`�TmT]M"gNT]Und]KNMLp]KNUGg!K�TVh�OL[GFIH(DGK£hiT]MLY"PVXGuZK
gNT]UnOST]WGM"FIH"MLKNdVK�PVuZK!D¯FZU

«tFZpG�¹ô=� ó gVx�jk[GKNMLK�P(g!uITVHLK£�ÃWG`�TwhtOS[=K#K£ mOLK!MLUGPVu?hiTVMLg!K�°�K!uZD
jkF§OS[GFZU-OL[GK,X�T]WGU=D�PVMJe-gNT]UGg�P�dmFZOfe
FIH�HL[GT�jkU���C�u§OS[GT]W=p][�OS[=K�K£ mOSKNMLU�PVu.hiT]MLgNK!H�g!TVMLMLKNgNOLuZe
`�T]FZUnO�OST�j�PVMLD�OL[GK�T]Xm�JKNgNO0X�T]WGUGD�PwMJe]x
jkFZOL[GFIU�OS[GK)X�T]WGUGDGPVMJe�g!T]U=g�P�dmFZOfe�OL[GK¥hiT]MJg!K!H�`�T]FZUbO#[GT]MJFI¨!TVUbOSPVuIu§ey�l�,�Ø���2�(«S�lÞ ¦Í�P�l�Ø¦ØßSÞd�Î���W«n�
�r[GKNMLKNhiTVMLKVx�OS[GK�DGK£hiT]MLY"PVXGuZK|gNT]UnOST]W=MrFIH�`=WGuIuZK!D)PV`GPVMJOoOLT�joPVMJD)K�PVgQ[�TVh´OL[GKs z°�U=p]K!MJHj¢�TVh8OS[=K
ck�ÃHL[�Pw`�Kwx�X=W=O�U=TVO�Y"PVDGK�OLT"`GMJT]p]MJK!HLH_DGT�jkUnjoPwMLD�FIUnOLT(OL[GK,gNT]UGg!P�dmF§Ofe]�o�r[GKNMLK,FIHkUGT'gQ[=T]FIgNK
TVh t PVUGDsu�OL[�PwOrjkFIuZu�g!TVMLMLKNgNOkOS[=FIHr`GMJT]XGuIKNY
�

C�UGTwOS[GKNM�aVK£e(`GMLT]X=uIK!YÖjkF§OS[(OSMSPwDGFZOLFIT]U�Pwu=DGK£hiT]MLY"PVXGuZK_gNT]UnOST]W=MªhiT]MJY3WGu{PROSFITVUGH!xVOL[GK_`GMLT]Xm�
uIKNY/TVh�uZFIY(FZOLK!DAg�Pw`=OSWGMJK�MLPVUGp]Kwxog�PVU³X�K-WGUGDGKNMLHzOSTmT�D­Xbe²K� GPwY"FZUGFIUGpÆ«tFZpG�¡ô=� ó X�� © U²OS[GFZH
°�p]W=MLKVx?j�K(HLKNK"OL[�PwO�OS[GK(Y'Pwp]UGFZOLWGDGK�TVh�OS[GK(K£ mOSKNMLU�Pwu¡hiTVMLg!KNH#DGFZK�T]W=O,lmW=FZOSK�MLPV`GFID=uZe�P�j�P�e
hiMLTVY%OS[GK�TVXm�JK!g£O¥X�T]WGUGD�PwMJe]� © UGgNMLK�PwHLFIU=pxL�FIU��}~��õü]�3jkFIuZurFIUGgNMLK�PwHLK
OL[GFIH"MSPVU=p]KVxrXGW�O'OS[=K
X�T]WGUGD�PwMJe�uITmg�PwuIFI¨!PwOSFZT]U"jkFZuIu�X�K!gNT]Y(K,uZK!HLH|PVgNg!WGMLPwOSK,PVUGD-DGFIHzOSFZUGgNO!x�WGuZOLFIY"PwOSKNuZe"T]XGuIF§OSKNMSPwOLFIUGp
OS[=K�gNT]UGg!P�dmF§Ofe�FZOSHJK!u§h?jk[=K!U�L�X�K!gNT]Y"KNHrOSTmT(uIPVMLpVKV�

��T][GKNU3PVUGD#��T][GKNUÉ�ù~ ó �b`=MLT]`�T]HLKND#PwU�K� mOSK!MJU�PVunhiT]MJg!K¡Y"TmDGKNuVOS[�PRO8HLFIpVUGFZ°�g!PVUnOSu§e�FIU=g!MLK!PVHLKNH
OS[=K,g!PV`=OSW=MLK�MSPVUGpVK,TVh;P�OLMSPVD=FZOSFZT]U�PVu�DGKNhiT]MJY'PwXGuIK�gNT]UnOST]WGMN�o�r[GKNHLK#K� mOSK!MJU�PVu8hiT]MLgNK!H|PVMLK0OS[=K
UGKNpnPwOSF§d]K¤p]MSPwDGFIKNUbO?TVhGP|`�TVOSKNUnOSF{Pwu]hiWGUGgNOLFIT]U0OS[GPwOtFZH8g!T]Y(`GW=OLK!D#W=HLFIU=p�P|É¡W=g!uIFZDGK�PwU¥�iT]M.gQ[GPVY��
hiK!MS��DGFIHzOQPVU=g!K�Y"PV`��tÇ�K0MLKNhiKNMoOST3OL[GK!HJK�hiT]MJg!KNHkPVH]�P�©«SÞ �P�=ßØ¦��2��ÞÊ¦S�2Þd�d�P¨�§/���mßØ¦Ø«0OST�D=FIHJOLFIUGpVWGFIHJ[
OS[=K!Y hiMLT]Y¢OL[GK,OLMSPVD=FZOSFZT]U�PVu�`�TVOLK!UnOSFIPVu�hiT]MJg!K!H|DGKN°GUGK!D�FZU�®�KNgNOSFZT]U�~m� ó �k«.FIpG�¹ô=�õ~(HJ[GT�jkH�OS[=K
`�K!MJhiTVMLY"PVUGg!K|TVh.P#DGK£hiT]MLY"PVXGuZK�g!TVUbOLT]WGMoW=HLFIU=p3DGFIHzOQPVU=g!K�`�TVOSKNUnOSF{Pwu�hiT]MJg!KNH!�¤«tFIp=��ô�� ~VP,HL[GT�jkH
X�TVOS[�OL[GK�ck�ÃHL[�PV`�K!D�T]Xb�JK!gNO'�iFIU�p]MLP�eG��PwUGDÆP¥HLK!lbWGKNUGg!K(TVh¤g!TVUbOLT]WGMJH'�iFIU�X=u{PVgQa���DGKN`GFIg£OSFIU=p
OS[=Kr`GMLT]pVMLK!HJHLFZT]U�TVh¹OS[GKrD=KNhiT]MJY'PVX=uIKogNT]UnOST]WGM;hiMJT]Y�FZOSHtFIUGF§OSF{PwuIFI¨!PwOSFZT]U�h�PVMthiMJT]YEOS[GKrT]Xb�JK!gNO4OLT
FZOLHr°�U�PVu´gNT]U=°�p]W=MSPwOLFIT]U��¡�r[GK,DGFIHzOQPVU=g!K0`�TwOSK!UnOLF{PVu�hiTVMLg!KNH|HJ[GT�jkU�FIU-«tFZpG��ô=�õ~wX-[�P�d]K0d]KNgNOSTVMLH
jkFZOL[)u{PVMJp]K_Y'PVpVUGFZOLWGDGK!H¤h�PVMrP�j�P�e"hiMLT]YúOS[=K�T]Xm�JKNgNO�x=K£ �`Gu{PwFIUGFZUGp,jk[ne¥OL[GK�g�Pw`=OSWGMJK�MSPVU=p]K�FZH
u{PwMLp]K�hiTVMoOS[GFZH_K� mOSK!MJU�PVu�hiT]MJg!K0Y(T�DGKNu}�

C�H4HJ[GT�jkU"FZU�«tFIpG�wô=�õ~VP=xVOL[GFIHtDGKNhiT]MJY'PwXGuIKogNT]UnOST]W=M4PVuIHJT�h�PVFIuZH.OLT�g!T]Und]KNMLp]KrOLT�OS[GKrX�T]WGUGDm�
PVMze)g!T]U=g�P�dmFZOfe]�ª�r[GFIHkg!PVU�X�K0K£ �`Gu{PwFIUGKND
Xne�FIU=HL`�K!gNOLFIUGp�OL[GK,Y"PVp]U=FZ°�KND-`�T]MzOSFITVU-Twh.OL[GK,D=FIHz�
OQPwUGg!Kª`�TVOLK!UnOSFIPVunhiT]MLgNK!H.HL[GT�jkU3FZU3«tFZpG�Ëô=�õ~wgV�?Ç�K¤HLKNK�OS[�PRO�xVuZFIawK¡OLMSPVD=FZOSFZT]U�PVun`�TVOLK!UnOSFIPVu]hiT]MLgNK!HNx
OS[=K!HLK|hiT]MLgNK!HoPwuIHLT�`�T]FIUnOª[GT]MLFZ¨!T]UnOSPVuIu§e3FIU"T]`G`�T]HLF§OSK_DGFIMJK!g£OSFITVUGH!xnjk[GFZgQ[¥`GWGuZuIH4OS[GK|DGKNhiTVMLY"PVXGuIK
g!TVUbOLT]WGM�PV`�PVMzO�XGW=O�UGTVO�DGT�jkUbj�PVMJDÆFZUnOST"OL[GK3X�T]WGUGDGPVMJe-g!TVUGg�P�dmFZOfeV��Ç�K,UGTVOLK,OS[GPwO0��T][=K!U
PVUGD-��TV[GK!U ÚùHrY(T�DGF§°�g�PROSFITVU"OST,OS[GK�XGPVHLFZg�DGFIHzOQPVU=g!K�`�TVOSKNUnOSF{Pwu�hiT]MJg!KNH!x=jk[GFZgQ[-PV`G`GuZFIK!H�P#UGT]Um�
uIFZUGK�PwMkOLMSPVU=HJhiT]MJY'PwOLFIT]U�OST"OS[GK,DGFIHzOQPVUGgNK3Y"PV`à�ù~ ó �éx�D=T�KNH�UGTVO�gQ[�PVUGp]K,OS[GK,DGFIMJK!gNOLFIT]U
TVh4OS[=K



ó û

�éPn� ��X¹�

��g��
«tFZp]WGMLK|ô=�õ~Q�k��Pn�¤�r[GK�gNT]Und]KNMLp]KNUGg!K0TVh?P#D=KNhiT]MJY'PVX=uIK_g!T]UnOSTVWGMoWGHJFIUGp��iX¹�¤D=FIHJOSPVUGgNK�`�TwOSK!UnOLF{PVu
hiT]MJg!K!HNx?��g��rHJ[GT�jkU�gNuIT]HJK£�fW=`�jkF§OS[GFZU)OS[GK0X�T]WGUGD�PwMJe)gNT]UGg�P�dmFZOfeV�



ó ý

hiT]MJg!K!HNx4T]UGu§e�OL[GK!FZM#Y"PVp]UGF§OSWGDGKNH!���r[=K!MLK£hiT]MLKwx;OS[GK'`GMLT]X=uIK!Y TVhkgNT]Und]K!MJp]K!U=g!K)OST�X�T]WGUGDGPVMJe
g!TVUGg�P�dmFZOLFIK!HkFZHrUGTVOkHLTVuZd]KND
Xne�DGFZHJOSPVUGg!K0`�TVOSKNUnOSF{Pwu�hiT]MLgNK!HN�

ãf­ZÏ xó¯aç	¯a³å¶Ö¹/æ%ÿ�¯a» yÍ²w³µë?¯ ä ¶Ö¹%¶¸çvë?¯ z|{Íì	¶]Òåæ%²~çv¼
�r[GK'D=KNhiT]MJY'PVX=uIK�g!TVUbOLT]WGM�HLT]uZW=OSFZT]UGH�HJ[GT�jkU�FIUÆ«tFZp]H!�8ô=� ó P-PVUGD�ô=�õ~VP-X�TVOL[�HLPwOSFZHJh e�OS[=K

É4WGuIKNM�K!lbW�PROSFITVUGH(�}~��÷øn�_hiTVM�OS[GKNFIM�MJK!HJ`�KNgNOSF§d]K(K!UGKNMLpVe�Y"TmDGKNu}�0C�gNg!T]MJDGFIUGpVuZe]x�OS[GK�`�T�TVM�°�U�PVu
g!TVU=°�p]WGMLPwOSFZT]UGHkg�PwU
X�K�PwOLOLMLFIX=W=OSKND-OLT"gNT]Und]K!MJp]K!U=g!K#OLT"P�uITmg�Pwu�Y"FZUGFIY#WGY*Twh.OL[GK,TVXm�JK!g£OSFZdVK
hiWGUGg£OSFZT]U
�}~�� ó �£�4®�KNdVK!MSPwu�MJK!HJK�PVMJgQ[GK!MJH�[�P�d]K_HLTVWGp][nO¤HLT]uZW=OSFZT]UGH;OST�OL[GFIH4`GMJT]XGuZK!YÖXne3hiT]MJY3WGuIPwOJ�
FIU=p,DGK£hiT]MLY"PVXGuZKrg!T]UnOLT]WGMLHªDGFIMJK!g£OSuZe#hiMLT]YúP�hiT]MLgNK|XGPVu{PVU=g!KkK!lbW�PwOLFIT]U"FIU�jk[GFIgQ[(OS[GK|HJOSPVUGD�PVMJD
K£ mOLK!MLUGPVu´hiT]MLgNK ìH��� �Ã�ÄÂÁ FIHrMJK!`GuIPVg!KND-Xne-P�Y(T]MLK�p]KNUGK!MLPVu´K£ mOLK!MLUGPVu´hiT]MLgNK ìH��} �Ã�ÄÂÁ PVHohiT]uZuIT�jkH

ì ¾À¿ÊÁ ` ì ��} �ÃlÄÂÁ N�� ��ô=� ó �
�r[GK�gQ[GT]FZg!K�TVh ì ��} �ÃlÄÂÁ g�PVU�[�P�dVK�P�`=MLTVhiT]W=UGD�FIY(`�PVgNO'T]U�X�TwOS[ OS[=K�FIY(`GuIKNY"KNUbOSPwOSFZT]U PwUGD
OS[=K�X�K![�P�dmFIT]M(TVh0P�DGKNhiT]MJY'PwXGuIK�g!TVUbOLT]WGMN� v MJTnPVDGu§e�HL`�K�PVabFZUGpGx�OL[GK�K� �OLK!MJU�PVu|hiTVMLg!KNH ì ��} �ÃlÄÂÁ
g�PwU³X�K-D=FZdmFIDGKND­FZUnOST�Ofj�T�g!u{PwHLHLKNH%��HzOQPwOLFIg-PVUGD²D=emU�PVY(FIgw�¯®mOSPwOSFZg¥hiT]MLgNK!H'PVMLK)OS[=T]HLK�OS[�PRO
PVMJK)g!T]Y(`GW=OLK!DAhiMLT]Y OS[GK�FZY'PVpVK'D�PwOSP=x¤PVUGD�DGT�UGTVO�gQ[GPVUGp]K-PVH3OL[GK�DGKNhiT]MJY'PwXGuIK¥gNT]UnOST]W=M
`GMJT]p]MLKNHLHJK!H!�)®mOQPVU=D�PVMLDÆDGK£hiT]MLY"PVXGuZK�g!T]UnOSTVWGM0`�TVOLK!UnOSFIPVu;hiT]MJg!K!H�PVMJK�HJOQPROSFIg�K� �OLK!MJU�PVu4hiT]MLgNK!HN�
q�emU�PVY(FIg�hiTVMLg!KNH_PVMLK�OS[=T]HLK�OS[GPwO_gQ[�PVUGp]K�PVHrOL[GK0DGKNhiT]MJY'PwXGuIK�gNT]UnOST]W=M_D=KNhiT]MJY"HN�

®�KNdVK!MLPVumOfem`�K!H?TVhGD�e�UGPVY"FZg4K£ mOSKNMLU�PwubhiTVMLg!KNH.[GP�dVKªX�K!KNU#FZUbdVK!UnOSKND#OSTrOLMJe�OSTkFZY"`GMJT�d]K¡WG`�T]U
OS[=K¤HzOQPVU=D�PVMLD�DGK£hiT]MLY"PVXGuZK4g!T]UnOSTVWGM8`�TVOLK!UnOSFIPVuVhiT]MJg!KNH!�.«¹TVM´K£ =PVY(`GuIKwxROL[GK4hiT]MLgNK!H8WGHLKND#FZU�Y#WGu§�
OSFZMLKNHLT]uZW=OSFZT]U�DGKNhiT]MJY'PwXGuIKkg!TVUbOLT]WGMJHa� ø]û���PVUGD(OS[GK|`GMLKNHLHLW=MLK�hiT]MJg!KNH�WGHJK!D¥FZU'X�PVuZuITmT]UGH��ù~V����PVMJK
D=emU�PVY(FIg¤K£ mOLK!MLUGPVumhiTVMLg!KNH!�.�r[GKoWGHJK�TVh�Y#WGuZOLFIMLKNHLT]uZW=OSFZT]U�HLgQ[=K!Y(K!H4PVU=D#`GMJK!HLHJWGMLKªhiT]MLgNK!H!xV[GT�jo�
KNdVK!MNx=PVD=DGH¡g!T]Y(`GuIK� �FZOfe#OLT#P�DGK£hiT]MLY"PVXGuZKrg!T]UnOLT]WGM%ÚùH¡FIY(`GuIKNY"KNUnOQPwOLFIT]U�PwUGD"W=UG`GMLKNDGFIg£OQPVX=FIuIF§Ofe
OST-FZOLH,`�K!MzhiT]MLY"PVUGgNKV�)«�T]M0K� GPwY"`GuZKVx?`GMLKNHLHJWGMLK(hiT]MLgNK!H#Y#WGHJO,X�K(FIU=FZOSFIPVuIFZ¨!KND�OST-K!F§OS[GKNM,`GW=HL[
T]W=O0TVM�`GWGHJ[�FZU�x´PVUGD�Y"P�e�T�d]KNMJjk[GKNuIYÓjªK�Pwa�X�T]W=UGD�PVMJFIK!H�FZh¡OS[GK£e�PVg£O�OSTmT)HJOLMLT]UGpVuZex� ó �Vô��}�
��T]Und]KNMLHJK!uZeVx�OL[GKNe-Y"P�e¥UGTVO|Y"T�d]K�FIUnOLT"X�T]WGUGDGPVMJe-g!TVUGg�P�dmFZOLFIK!HkF§htOS[=KNe
PVMLK�`GWGHJ[GFIU=p"FZU
OS[=K
jkMLTVUGp"D=FIMLKNgNOLFIT]U)T]MkPwgNOkOSTmT�j�K!PVabuZe]�

© U�OS[=FIHkgQ[�PV`=OLK!MNx�jªK#`GMJK!HLKNUnO0P(U=KNj1Ofem`�K,TVh�«SÞÎ�PÞE�Îß�¦�~�Þ ¦S�Z�$�P¨�§/���mßØ¦£x¹T]UGK0OS[GPwO�D=T�KNH|UGTwO
gQ[�PVU=p]K|jkF§OS[�OSFIY(KrT]M¤DGK!`�K!U=D¥T]U�OS[GK_`�TVHLFZOLFIT]U�TVh�OS[GK_DGKNhiTVMLY"PVXGuIKrgNT]UnOST]W=MªF§OSHLKNuZhÄ�.�r[GK�WGUm�
DGKNMLuZemFZUGp#Y"PwOS[=K!Y"PwOSFZg�PVu¹`GMJK!Y(FIHLK_hiT]M¡OS[GFZH�UGK£j hiT]MJg!K|g!T]Y(K!H�hiMJT]Y OS[GK�^|K!uZY"[=T]uZOL¨kOL[GK!TVMLK!Y



~V�

��g£hÄ�Q�ùû]�¥� ��xwjk[GFZgQ[#HzOQPwOLK!H.OL[�PwO8OS[=KªY(T]HJO?p]KNUGK!MLPVubHJOSPwOSFZg¤dVK!gNOLT]M8°�K!uZD#g�PwU#X�K¤D=K!g!TVY"`�T]HLKND3FIUnOLT
OfjªT"gNT]Y"`�T]UGKNUnOSH%�¤PVU�FZMLMLTwOQPwOLFIT]U�Pwu;�ig!WGMJu§�ÃhiMJK!K��ªg!T]Y(`�T]UGK!UnO|PVUGD-P�HLTVuIK!U=T]FID�Pwu4��D=FZd]KNMLp]KNUGg!K��
hiMLKNK��og!TVY"`�T]UGKNUbO!� K C|U
K� mOSK!MJU�PVu8`�TVOSKNUbOLF{PVu�hiT]MLgNK,p]KNUGK!MLPwOSKND-hiMJT]Y OL[GK�dwPVMJF{PwOLFIT]UGPVu�hiTVMLY3W��
u{PROSFITVU�TVh´P�OSMLPVDGFZOLFIT]UGPVu=DGK£hiT]MLY"PVXGuZKrg!T]UnOLT]WGM¤Y3WGHJOªK!UnOLK!M¡OS[GKkhiT]MLgNKkX�PVu{PwUGg!KkK!lbW�PROSFITVU��é~��õø]�
PVH¤P�HJOSPwOSFZgrFIMLMJTVOQPROSFITVU�PVub°�K!uZD�xnHLFZUGg!KkFZO¡FZH;OS[GKkp]MLPVDGFZK!UnO¡TVh�P�`�TVOSKNUnOSF{Pwu�hiWGUGg£OSFZT]U��;�r[GKNMLK£hiT]MLKwx
P�Y(T]MLK"p]K!UGKNMSPVu�HJOQPROSFIg(°�K!uZD ì ��} �ÃlÄÝÁ g!PVUAX�K)T]X=OQPwFIUGKND�XneAPVuZuIT�jkFIUGp-OS[GK'`�T]HJHLFZXGFIuZFZOfe�OS[GPwO�FZO
g!TVY"`GMJFIHJK!Ha�S��Þ���PwU¥FIMJMLTVOSPwOSFZT]U�PVu�gNT]Y"`�T]UGKNUnOrPVUGD�P,HLT]uZK!UGT]FZD�PVu¹g!TVY"`�T]UGKNUbO!�¤¶�WGM�`GMJKNdmFITVWGH
`�PV`�K!MJ� ý]���¹K� �`GuIT]MJK!D�OS[GKkFZDGK�P�TVh�g!T]U=HJOSMJWGgNOLFIUGp,P�HLKN`�PVMSPROSKkHLT]uZK!UGTVFID�PVum°�K!uZD(hiMJT]YÖPwU"FZY'PVpVKVx
jk[GFZgQ[�j�PVH�OL[GK!U�PVDGDGKND�OLT�P�HJOSPVUGD�PVMJD�FZMLMJTVOQPwOLFIT]UGPVu.°�KNuID�� © U�OL[GK�hiT]uIuZT�jkFIUGp)HJK!gNOLFIT]U�x?jªK
`GWGMJHLWGK,P�Y"T]MJK0U�PwOSW=MSPVu8PV`=`GMLTnPwgQ[
FZU-jk[GFZgQ[-OL[GK�K£ mOSKNMLU�PVu´hiT]MJg!K�°�KNuID-FIHkDGK!HJFIp]U=K!D
OLT"[GP�dVK
OS[=K�DGK!HJFIMLKND�`GMLTV`�KNMJOSFZK!H�TVh¡X�TVOL[�P¥u{PVMJp]K#g!PV`=OSW=MLK�MSPwUGp]K�PVU=D�OL[GK3`GMJK!HJK!UGgNK"TVh4hiTVMLg!KNH�OS[�PRO
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g!TVUbOLT]WGMkK£ mOLK!MLUGPVu´hiT]MLgNK�°�K!uZDGH_PVHkMLK!`=MLK!HJK!UnOSKND�FIU)OL[GK0K!UGKNMLpVe)hiWGU=gNOSFZT]U�PVu�TVhk��ô=�ùöb�£�
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V { ��ghUjiG� N bR�lghUmiG�Ýr"¯m�lghUmi=�
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�éô�� �]��pVFZd]KNHkT]WGMkFZOLK!MSPROSFZdVK�HLTVuIW=OLFIT]U¥OLT¥Å�Î�«��
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OS[=K�HLFZ¨!K¤DGFZÈ�K!MJK!UGgNKoPVU=D#K£ mOLMSP�DGFZY"KNUGHLFZT]U�x�jªKog!T]U=g!uIW=DGK¤OL[�PwO?jkMLF§OLOSKNU#FZU���xVÅ�Î�«-gNT]Y"`=W=OQPR�
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HLK£d]KNMSPVuªaVKNeÆDGF§È�KNMLKNUGg!KNH!�-«tFIMJHJO!x?uZFIawK�OL[GK'D=FIHJOSPVUGgNK"`�TVOSKNUnOSF{Pwu;hiT]MLgNK(°�KNuID �é«tFZpG�´ô=�õ~wX¹��x.OS[=K
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jkFZOL[GFIU�OL[GK¡X�T]W=UGD�PVMze�g!T]U=g�P�dmFZOfe�PwO8OS[=K¡OLT]`�TVh�OL[GK¤ck�ÃHL[�PV`�K¡[�P�d]K�PkD=TËjkUnj�PVMLD#g!T]Y(`�TVUGK!UnO��
�r[GFZHoHJOSPVUGDGHkFIU'HJOQPwMLa'gNT]UnOSMLPVHJOrOLT3X�TwOS[¥OS[=K�OSMSPwDGFZOLFIT]U�Pwu�`�TVOLK!UnOSFIPVu�hiTVMLg!KNHrTVh.«tFIp=�=ô=� ó g�PwUGD
OS[=K,DGFZHJOSPVUGg!K,`�TwOSK!UnOLF{PVu�hiT]MJg!KNH�TVh¡«.FIpG��ô�� ~wgw�k«tFIUGPVuIu§e]xGF§O|g!PVU�X�K�HLK!KNU�hiMLT]Y±«.FIpG��ô��õôVX-OS[�PRO
OS[=K¥Å�Î�« °�KNuID�X�K![GP�dVK!H,FIU�PVU�PwU�PVuITVp]T]WGH�h�PVHJ[GFITVUÆjk[GKNU�dmFIK£j�KND�hiMLTVYÓOS[GK(FIU=HLFID=K(Twh�OS[=K
T]Xm�JKNgNO!� © U�`GPVMJOLFIg!W=u{PVMNx�OS[=K3Å�Î�«�d]KNgNOLT]MLH�PVMLK0`�T]FIUnOSFZUGp�WG`njoPwMLD�FZUnOST�OS[GKo z°�U=p]K!MJHj¢'TwhtOS[=K
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DGK£hiT]MLY"PVXGuZK�g!T]UnOLT]WGM!�ú�r[GK�FZUGFZOLF{PVuZFI¨�PROSFITVU²FZH¥OS[GK�HLPVY(K�PwH¥OS[�PwO-TVh,«tFZpG�oô�� ~VP�x�PVUGD�OS[=K
DGK£hiT]MLY"PVXGuZK3g!T]UnOLT]WGM0`�PVMLPVY"K£OSKNMLH0PVMJK3OS[GK�HSPwY"K�PVH�OL[GT]HLK�FZU�«tFIp]HN��ô=� ó PVUGD�ô=�õ~�����uIK!PVMLu§e]x
OS[=K�Å�Î�«�D=KNhiT]MJY'PVX=uIK¥gNT]UnOST]WGM�[�PwH"P�XGMJTnPVD�g�Pw`=OSWGMJK�MSPVUGpVK�PVUGD�HLWG`�K!MJFIT]M�gNT]Und]KNMLp]KNUGg!K
`GMJT]`�KNMJOLFIK!HN�4�r[GK�°�UGPVu�DGK£hiT]MLY"PVXGuZK|gNT]UnOST]W=Mog!T]U�°�p]WGMLPwOSFZT]U¥g!uZT]HLKNuZe"PV`G`=MLT� �FIY"PwOSKNH�OS[GK|OSMLW=K
X�T]WGUGD�PwMJe]x�PVMLMJFZdmFIUGp'PwO0P'HJWGX��Ã`GF§ �K!utFIUnOSKNML`�T]u{PwOLFIT]U�OS[=MLT]WGpV[�XGFIuZFIUGK!PVM_FIUnOSKNML`�T]u{PwOLFIT]U-TVh¡OS[=K
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,F«`¬v­O®�¯0å!°'­På4«\±²¬v«�³´®¶µK¯¸·+¹KµKº»­9å#«\±»¼½±�å#¾�å8å#³6¿�±Àº�µ+Á�å�µ6¾ÃÂ�å#¾`Ä!å�°�µKº²Ä\±�åO­På4«\±À±�³{«
³U¿#µKº�«`Ä�³{ºÅÄ�ºÅÆ�­�Çrå#¾Èµ6É�¿#µKº�º�å#¿�Än¬vµ6º�«�Änµ�¬¸Ä\«�º�å#¬¸¹K±ÅÇyµK¾`«#ÊË,§«\¬¸­h®�¯0å�°Ì­9å#«\±»¿Í³{º²ÇråÎÁ�å+Á�º�å#Á
¬vº»³6º_·'Á�¬¸­På4º�«\¬¸µKºWÊÎ,MÏ5Æ�«`¬v­O®�¯0å!°9­9å#«`±�¬¸«�Á�å+Á�º�å#Á�³6«Ã³nùYÏËÐ�Ñ�ú�Æ�¿#µ6º�º�å#¿�Ä�å4Á�­9å#«\±»¼½±�å#¾�å
åÍ³{¿�±´Â3å4¾`Ä!å�°´±�³6«
å�°�³6¿�Än¯¸·sùYÏÃÐÒÑ�úÓº�å4¬v¹K±ÅÇ¶µK¾\«4ÊcÔ�µK¾`­�³6¯¸¯¸·6Õ�³hÏyÖKÎ×¬v­O®�¯0å!°CÅUå4«\±9Ø µ6É�ÙÛÚ�¬¸«
Á�å)Á�º�å#ÁÌ³6«�³Ë®�³6¬v¾xù^Ü8ù&Øôú�Ý�Þ�ù%Øôú!ú�¼½±�å#¾!åßÜ8ù&Øôúc¬v«ÓÄ\±�åÈ«!å4Ä�µ6É-Â3å4¾`Än¬¸¿�å4«�µ{ÉPØ ¹K¬¸Â�å#º�Ç_·

Ü8ù&Øôú�àâáäã k^å Ýno¡æ�áÅÑKÝ#�Í�Í�#Ý\ç å Ý�ã k æ9Ù Ú ù%,�Êè(3ú
³6º�Á´Þ�ù&Øôúc¬v«ÓÄ\±�åÃ³6«\«`µ×¿4¬s³{Ä!å#Áj¿#µKº�º�å#¿4Ä\¬¸Â+¬¸Ä�·�É&Æ�º�¿4Ä\¬vµKº�Á�å)Á�º�å4ÁÌÇ_·

Þ�ù%ØôúÓ3�áÅÑKÝ#�Í�Í��Ýnç å Ö¶é áÅÑKÝÍ�#�Í�4Ý\ç åëê wyt
«\Æ�¿�±´Än±�³{Ä ì

o�æÀáÅÑKÝÍ�Í�Í��Ýnç å Ý�o�í Öyé ù^Þ t ù&omú!Ý�Þ z ù&omú!ÝÍ�Í�Í�4Ý�Þ ê wyt ù%omú�ú ù%,�Êïî�ú
³6º�Á ì

o�æ�áÅÑKÝ#�Í�Í��Ýnç å Ý
ì�ð

æ�áÅÑKÝÍ�Í�#�4Ý!ÏÈÐñÑ å Ý
ì~ò
æ�áÅÑ6ÝÍ�Í�Í��Ý!ÏÈÐÒÑ å Ý

òÓó
à
ð

ù�Ñ�úÓÞ�ôDù%o�ú
ó
à�o ù%,�Ê 5 ú

ù^õ3úÓÞ�ö©ù%o�ú
ó
à�Þ�ô=ù%o�ú�Ý ù%,�Ê Ï ú

ÇcµKº�Á�¬¸Än¬¸µKº�«�÷¡ø¦Êiù%,ßÊ 5 ú¡³6º�Á?ù%,�Ê Ï ú¡®�¾!å4Â�å#º_Ä�³È­9å#«\±ÎÉ&¾\µ6­�å�°×±�¬¸Ç�¬¸Ä\¬vº�¹�¯¸µ×µK®�«¡µK¾�Á�µKÆ�Ç�¯�å�å#Á�¹3å4«
³6«�«\±�µù¼½ºU¬vº�Ôi¬v¹�Ê_,ßÊúÑKÊPû�å�É&Æ�¾`Ä\±�å#¾�¾!å4«`Än¾`¬v¿�Ä�³�Ï/Æ�«\¬¸­h®�¯0å�°Ë­På4«\±�Ä\µ�Çiå�¿#µKº�º�å#¿�Ä�å#ÁU¬¸º�«`Æ�¿�±�³



ÑAÈ6(

ù^³/ú ù%Ç	ú
Ôi¬v¹6Æ�¾!å�,�Ê¸Ñ63Kù%³/úÓ³Ë¯vµ+µK®WZ.ù%Ç	úÓÁ�µKÆ�Ç�¯0åRå4Á�¹3å#«4Ê

Ôi¬¸¹KÆ�¾�å�,ßÊèõ×3�,ü«\¬¸­h®�¯�å�°Û­På4«\±WÊ
¼c³ù·�Ä\±�³{Ä�É&µK¾�³{ºÅ·UÄ�¼�µ�Â�å#¾`Ä\¬v¿+å#«�Ä\±�å#¾�åXå!°�¬¸«`Ä\«�³h®�³{Än±Ë*`µK¬vº�¬¸º�¹ËÄn±�å4­´ÊJÀ�º9µKÆ�¾½¼cµ6¾!Â¦Õ¶¼Hå�¼½¬¸¯v¯
µKº�¯ú·Û¿4µKº�«\¬¸Á�å#¾�õ�Æ�«\¬¸­h®�¯�å�°�­På4«\±�å4«½¬vº�Ù É Ê

Ô�¾\µK­ýÄn±�å�Á�å)Á�º�¬¸Ä\¬vµKº²µ6É�³9Ï/Æ�«\¬¸­h®�¯0å�°»­9å#«`±WÕi¼HåzÂÅº�µù¼§Än±�³{Ä�³9õ�Æ�«\¬¸­h®�¯�å�°»­9å#«`±À­�Æ�«�Ä
ÇråÎ³jþ�Æ�¿#µ6º�º�å#¿�Ä�å4Á»­9å#«`±WÊ�ÿ�±�¬¸«�¬v«È³6º ¬¸­h®¶µK¾�Ä�³6º_Ä�®�¾\µK®rå#¾�Ä�·9Än±�³äÄÈ¬v«�Æ�«�å#Á'ÄnµU«`¬v­O®�¯v¬úÉe·Ì³{º�Á
«\®rå�å4Á'Æ�®9Än±�åßÁ�å4É&µK¾`­�³{Ç�¯0å�«\Æ�¾�É%³6¿�å�¬¸­h®�¯0å#­9å#º_Än³{Än¬¸µKº´¬¸ºsÎWå4¿4Än¬¸µKº9,�Êïõ×Ê±Ì�Ê�,�ºZå�°�³6­O®�¯0å�µ6É�³
õ�Æ�«\¬v­O®�¯�å�°'­9å#«`±À¬v«Ã«\±�µù¼½º�¬¸ºÀÔi¬¸¹�Ê?,ßÊèõ×Êj, õ�Æ�«\¬¸­h®�¯�å�°'­9å#«`±À¿Í³{ºÀ¾!å4®�¾!å4«!å#º_ÄO³6º_·'Ä�·+®iåhµ6É
þDÆ��â«`Æ�¾`É%³{¿�å�³6º�ÁU¼½¬v¯¸¯WÇiå�«`¬v­O®�¯¸·�¾!å�ÉGå#¾\¾�å#Á�É&¾\µK­Mº�µù¼üµKºj³6«�³Ë«\¬¸­h®�¯�å�°Û­På4«\±WÊ

,�º�µ{Än±�å4¾-Ä�·+®rå�µ{É�®¶µK¯¸·+¹Kµ6ºÃ­9å#«`±�¾�å#®�¾�å#«�å#º_Ä�³{Ä\¬vµKº�Æ�«!å4Á�É&¾�å#øÅÆ�å#º_Ä\¯¸·�¬¸ºÃ¿4µK­O®�Æ�Ä�å4¾
¹K¾n³6®�±�¬v¿4«
¬v«�³�­9å#«`±�¿#µ6º�«\¬¸«`Än¬¸º�¹�µ{É�µKº�¯ú·�Än¾\¬v³6º�¹K¯�å#«Jù&Ä\¾\¬s³{º�¹K¯0å¡­9å#«`±�å#«�ú�ÊPÿ-¾\¬v³6º�¹K¯�å�­På4«\±�å4«P¬vº�¹3å#º�å4¾n³6¯×³6¾�å



ÑAÈKî

Dual Operation

Face

Edge

Vertex

a segment of triangle mesh the dual mesh

Ô�¬v¹KÆ�¾�å�,ßÊ þ�37À�¯v¯¸Æ�«`Ä\¾n³{Ä\¬vµKº�µ6ÉP³ËÁ�Æ�³6¯?µK®rå#¾n³äÄn¬vµ6ºWÊ

åÍ³{«\¬0å4¾?Änµ�¿#µKº�«�Än¾`Æ�¿4Ä#ÊPÿ�±�å4·Ã±�³ÍÂ�å�Çrå�å4ºß«`Ä\Æ�Á�¬�å#ÁXå!°+Ä�å#º�«\¬¸Â�å#¯ú·ÃÉ&µ6¾-­h³6º_·�·�åÍ³6¾`«P³6º�ÁÈÄ�å4¿�±�º�¬¸ø+Æ�å#«
É&µK¾P¿4µKº�«�Än¾\Æ�¿4Än¬¸º�¹�Än±�å4­)³6¾�åÓ¾!å#³6Á�¬¸¯¸·ß³ùÂ{³6¬¸¯s³6Ç�¯0åKù%¿4É�Ê��_Ì�Ì�Õ Ï î���ú!Ê>À�Ä¡¿Í³{ºOÇrå�«\±�µë¼½ºÎÄn±�³{ÄPÄn¾`¬s³6º�¹K¯0å
­9å#«\±�å#«ß¿#³6º�ÇråOÆ�«!å4Á²Änµ´¹3å#º�å#¾n³äÄ�åO«\¬v­O®�¯�å�°'­9å#«`±�å#«ÃÄn±�¾`µKÆ�¹K±²³´Á�Æ�³6¯�µK®iå4¾n³{Ä\¬vµKº���þ_î��^ÊzÊ�·
Á�å)Á�º�¬¸Ä\¬vµKº~ÕP³ÌÁ�Æ�³6¯cµK®rå#¾\³{Än¬¸µKº�µ6º�³Ì®¶µK¯¸·+¹KµKº²­På4«\±�¿4µKº�«`Ä\¾\Æ�¿�Än«Î³Ìº�å4¼ ­På4«\±�¼½±�å#¾!åuå#³6¿�±
Â3å4¾`Ä!å�°»¬vº9Ä\±�åËº�å�¼H­9å#«`±»¿4µK¾\¾�å#«`®yµKº�Á�«ÃÄ\µ�³�É%³6¿�åË¬¸º9Än±�åÎµK¾`¬v¹K¬¸º�³6¯
­9å#«\±»³6º�Á[å#³6¿�±'É%³6¿�åË¬¸º
Än±�åÃº�å4¼ü­9å#«`±j¿4µK¾\¾�å#«`®yµKº�Á�«�Ä\µO³ÎÂ�å#¾`Ä!å�°j¬¸º�Ä\±�åÈµK¾\¬¸¹K¬vº�³6¯y­9å#«`±Ì³{«�«`±�µù¼½ºÌ¬¸º´Ô�¬v¹�Ê×,ßÊ þ�Ê

ÿ�±�åÓÁ�Æ�³6¯v¬úÄ�·�Çrå4Ä�¼Hå�å4ºËÄn¾\¬v³6º�¹K¯�å�­På4«\±�å4«¡³6º�ÁË«`¬v­O®�¯0å!°Ã­På4«\±�å4«P¹K¬¸Â�å#«P¾`¬v«�å�Änµ�³�¿#µ6ºÅÂ�å#º�¬�å#º_Ä
¼c³ù·ÎÄ\µß¿#µ6º�«`Ä\¾\Æ�¿�ÄÓ«\¬¸­h®�¯0å�°�­På4«\±�å4«cÇ_·O¿#µK­O®�Æ�Ä\¬vº�¹ÈÄn±�å�Á�Æ�³6¯¦­På4«\±�µ{ÉWÄn±�å½Än¾`¬s³6º�¹K¯0å�­9å#«`±�å#«4Ê
À�ºÒº�å�°+Ä�Ä�¼cµD«!å4¿4Ä\¬vµKº�«4Õ�¼Hå[Á�¾\«`Ä�¾�å4Â+¬0å�¼ Ä�¼�µDÄ\¾\¬v³6º�¹K¯�å9­På4«\±ñ¹3å4º�å#¾\³{Än¬¸µKºñ­På�Än±�µ+Á�«UÆ�«�å#Á
É&¾!å4øÅÆ�å#º_Än¯ú·�¬¸ºË¿#µK­O®�Æ�Ä!å#¾P¹K¾\³6®�±�¬¸¿#«4Êiû�å�Än±�å4ºOÁ�å#«\¿4¾\¬¸Çiå�¬¸ºËÁ�å4Än³6¬v¯¸«P³6Ç¶µKÆ�Ä¡±�µë¼DÄnµ�¬¸­h®�¯0å#­9å#º_Ä
Än±�åÃÁ�Æ�³6¯?µK®rå#¾\³{Än¬¸µKºWÊ
	 þ��tþ�� 
h�¦��������
���
 �
	������-���
���i����£��

7bå4¾!åÛ¼HåÛÁ�å#«`¿#¾`¬vÇråÛÄ�¼cµ9¼Hå#¯¸¯6ÆmÂÅº�µù¼½º�­9å4Ä\±�µ×Á�«�É&µK¾�¹3å#º�å4¾n³{Ä\¬vº�¹´Än¾\¬v³6º�¹K¯�åh­9å#«`±�å#«4Ê'ÿ�±�å
Á�¾`«`ÄÓ­9å4Ä\±�µ+Áh«�Ä�³6¾�Än«�¼½¬¸Än±�³�«`®�³6¾\«�å�Ä\¾\¬s³{º�¹K¯0å�­9å#«`±Û³6º�ÁÛ«\Æ�Ç¶Á�¬úÂ×¬¸Á�å#«'åÍ³{¿�±�Än¾`¬s³6º�¹6¯0å�¬vº_Ä\µÃÉ&µKÆ�¾
«\­h³6¯¸¯0å#¾�Än¾\¬v³6º�¹K¯�å#«Ó¾�å#¿4Æ�¾\«`¬¸Â3å4¯¸·UÄ\µh¹3å4º�å#¾\³{Ä�åÃ³ÎÁ�å#º�«!å#¾½Än¾`¬s³6º�¹K¯0å�­9å#«`±WÊ�ÿ�±�åÈ«!å#¿4µKº�Á9­9å4Ä\±�µ+Á
«`Än³6¾`Ä\«�É&¾\µK­F³6º´¬¸­�³{¹3å�ÂKµ6¯vÆ�­9åÈ³6º�Á�¿#µ6­h®�Æ×Ä�å#«½¬¸«\µK«`Æ�¾`É%³6¿+å#«½ÄnµÎ¹3å4º�å#¾\³{Ä�å�Än¾`¬s³6º�¹K¯0å�­9å#«`±�å#«4Ê



ÑAÈ 5

subdivision

Ôi¬¸¹KÆ�¾!å�,ßÊ±Ì�3�,�Än¾\¬v³6º�¹K¯�å�³6º�Áj¬¸Ä\«�«\Æ�Ç¶Á�¬úÂ×¬¸Á�å#ÁUÄ\¾\¬s³{º�¹K¯0å4«#Ê

� �������������������! #"%$'&(���
,�«\Æ�Ç¶Á�¬úÂ×¬¸«\¬¸µKºËµK®rå#¾n³äÄn¬vµ6º�µKºO³�«\¬¸º�¹K¯0å�Än¾\¬v³6º�¹K¯�å�¬¸«P«\±�µë¼½ºO¬vºÎÔ�¬v¹�Ê{,ßÊ±Ì�Ê�ûñ±�å4º�³�«`Æ�Ç¶Á�¬¸Â+¬*)

«\¬¸µKºU¬v«Ó³6®�®�¯¸¬0å#Á�µKº�³ßÄn¾`¬s³6º�¹6¯0å�­På4«\±WÕ�å#³6¿�±UÄn¾`¬s³6º�¹6¯0å�¬¸«c¾�å#®�¯v³6¿�å4ÁjÇ_·hÉ&µKÆ�¾Ó«`­�³6¯¸¯0å4¾�Ä\¾\¬s³{º�¹K¯0å4«#Ê
ÿ�±�¬¸«�µ6®iå4¾n³{Ä\¬vµKºU¿#³6º´ÇråÈ¾!å4®iå#³{Ä�å4Á´¾�å#¿#Æ�¾\«\¬úÂ3å4¯¸·UÄnµO³6¿�±�¬0å4Â�åÃ³6¾\Ç�¬úÄn¾\³6¾`·�¾!å#«`µK¯vÆ×Än¬vµ6ºWÊ

Î×Æ�Ç¶Á�¬¸Â+¬¸«\¬vµ6º�¿Í³6ºÎÇråcÄ�³{¬v¯vµ6¾!å#Á�³6º�ÁËÆ�«�å#ÁÎ¬vºÎ³�Â{³6¾`¬0å4Ä�·�µ6Éy³6®�®�¯v¬v¿#³{Än¬¸µKº�«+�_Ì3È�Õ%,-,+Õ�Ñëõ6('�YÊ/.�º�å
³6®�®�¯v¬v¿#³{Än¬¸µKºÈµ6É�«`Æ�Ç¶Á�¬¸Â+¬v«`¬vµKº�¬v«?Änµ�¹3å#º�å#¾n³äÄ�åÓ³½Än¾`¬s³6º�¹6¯0å�­På4«\±ÃÄn±�³{Äi³6®�®�¾\µÍ°×¬v­h³{Ä�å4«i³�«\®�±�å4¾!å�³{«
³6¿4¿#Æ�¾\³{Ä�å4¯¸·O³6«�®yµK«`«\¬¸Ç�¯0å{Êiÿ�±�¬¸«c­9å#«\±h¿Í³6ºOÄn±�å4ºÛÇrå�Æ�«�å#Á�Ä\µß¬¸º�¬¸Ä\¬s³6¯¸¬0ç�åc³�Á�å�É&µK¾\­h³6Ç�¯�å½«\Æ�¾�É%³6¿�å{Ê
ÿ-µ�¿#¾�åÍ³{Ä!åc«`Æ�¿�±Î³�­9å#«`±WÕKµKº�å�¿#³6ºß«�Ä�³6¾�ÄiÇ_·Ã¿#µKº�«`Än¾`Æ�¿4Ä\¬vº�¹�³6ºß¬¸¿#µK«\³6±�å#Á�¾\µKº�Á�¬v¾�å#¿4Ä\¯¸·6Õ6³6º�Á�Än±�å#º
«\Æ�ÇyÁ�¬úÂ+¬vÁ�å�³6º�ÁU®�¾`µä*�å#¿�ÄÓÄn±�å�«\Æ�Ç¶Á�¬¸Â+¬¸Á�å#ÁÛÂ�å#¾`Ä\¬v¿+å#«ÓµKº_Ä\µÎ³ß«\®�±�å#¾!å�¾�å#¿4Æ�¾\«`¬¸Â3å4¯¸·OÄnµ�¹�å#º�å4¾n³{Ä!å�³
­OµK¾!å�³{¿#¿#Æ�¾n³{Ä!å�³{®�®�¾\µÍ°×¬v­h³{Ä\¬vµKºÛµ{Éi³Ë«`®�±�å#¾�å0� 5 õ��YÊ�Ôi¬¸¹�Ê×,�Ê1,�¬¸¯v¯vÆ�«`Än¾\³{Ä�å4«cÄn±�¬v«Ó®�¾`µ×¿+å#«`«#ÊuY�µ6Ä!å
Än±�³{Ä�Ä\±�å�Ä\±�¾!å+å�µKÇÅ*�å#¿4Ä\«c«`±�µù¼½ºU¬vºhÔi¬v¹�Ê_,�Ê1,ÈÆ�«!å�õ�È�Õ 5 È�Õ+³6º�ÁÛþ_õ�ÈÃ³6®�®�¾`µù°×¬¸­�³{Ä\¬vº�¹�Ä\¾\¬s³{º�¹K¯0å4«#Õ
¾!å4«\®rå#¿�Än¬¸Â�å#¯ú·KÊ
�2�3���Í��4'576�8-"9 #"%$'&(���

,�º;:v��<ù�>=@?BA2CED��»¬v«j³ «\Æ�¾�É%³6¿�å'Än±�³{Äj®�³6«\«�å#«jÄn±�¾`µKÆ�¹K±�³6¯v¯�¯vµ+¿Í³{Ä\¬vµKº�«U¬¸ºñ«\®�³6¿+å²¼½±�å4¾!å²³
¿#µ6ºÅÄ\¬vºÅÆ�µKÆ�«�Á�³äÄ�³OÂ6µK¯vÆ�­PåÈ¬v«�å4ø+Æ�³6¯-Ä\µ�³O¿#µKº�«`Ä�³{ºÅÄ�Â{³6¯vÆ�å6Õ¦¿Í³6¯¸¯0å4ÁjÄ\±�å�¬¸«\µK«`Æ�¾`É%³{¿�åÈÄn±�¾�å#«\±�µK¯vÁWÊ
ÿ�±�åÃ¾!å4«\Æ�¯úÄ�µ{ÉP­OµK«`Ä½¬¸«\µK«`Æ�¾`É%³6¿+åß³{¯v¹KµK¾`¬¸Ä\±�­h«�¬v«�³Î«\Æ�¾�É%³6¿�åÈÄ�å4«\«!å4¯v¯v³{Ä�å4ÁWÕ�¬vº�®�³6¾�Än¬¸¿#Æ�¯v³6¾#Õ�¬¸º_ÄnµO³
Än¾`¬s³6º�¹K¯0å�­9å#«`±WÊÎÿ�±�åÎ¿#µKº�«`Än¾`Æ�¿4Ä\¬vµKº»µ6ÉÓ³6º'¬v«\µ6«\Æ�¾�É%³6¿�åÎ¬v«È³U¼Hå#¯v¯F)�«�ÄnÆ�Á�¬�å#Á ®�¾`µKÇ�¯�å#­ � î×ÑKÕ
îHGH�YÊ
ÿ�±�å´�ICJ?KDKLE:BMENOD>=QP����Û³6¯v¹Kµ6¾\¬¸Ä\±�­ ®�¾\µK®¶µK«!å4Á�Ç_·SR?µK¾!å4º�«!å4º ³6º�ÁUTc¯¸¬vº�åV� î×Ñ3��±�³6«�¾!å4¿�å#¬úÂ3å4Á�³
¹K¾�åÍ³{Ä
³{­hµKÆ�ºÅÄ
µ{É�³äÄ\Ä�å4º_Än¬vµ6º�¬vº�¾!å4¿�å4ºÅÄ
·�åÍ³6¾`«#ÊXW�Ä-³{º�ÁÈ¬¸Än«yÂ6³{¾\¬s³{ºÅÄ\«?±�³ÍÂ3å�Çrå#¿#µ6­PåiÄ\±�å�«`Än³6º�Á�³6¾`Á
É&µK¾Î¹3å4º�å#¾\³{Än¬¸º�¹'¬v«\µ6«\Æ�¾�É%³6¿�å4«�³6º�Á ³6¾�åjÆ�«!å#Á}¬vºD­�³{ºÅ·À¿#µK­O­På4¾\¿4¬s³6¯�Â×¬¸«\Æ�³{¯v¬0ç#³{Än¬¸µKº�«\µ{ÉeÄ�¼Ó³6¾�å



Ñ�YJG

ù^³3ú ù%Ç%ú ù&¿Aú
Ôi¬v¹KÆ�¾!å�,ßÊZ,×3\[×Æ�ÇyÁ�¬úÂ+¬vÁ�¬¸º�¹�ÄnµÎ¬v­O®�¾`µëÂ�åÃ³ËÄ\¾\¬v³6º�¹KÆ�¯v³6¾Ó³{®�®�¾\µÍ°×¬v­h³{Ä\¬vµKºÛÄ\µh³Ë«`®�±�å#¾�å6Ê
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