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<>=@?BAC=ED,FHGI?BJLKMACNPO
Q�R*S$TBUWVYX
R*Z[V]\_^a`�\bX
SdcdVWR�U]edf�ghR�Z$f�R
i]Z@gkjbR�UYlWghVnm
\B^�opTBlWlqTbfYrPcdlWR�VYVWl

s X
rdR�UWlYV�t$o s'u@vwuxuby
z UY\d{P|hR�md},f�lw~ cdX�TBlYl�~ Rw{Pc

�����b�d�d�����
�]rdR�UWR�lYcd|hVWl�\B^>R*X
SdghUYg�f�T_|�f�\xX
S�TBUYghlW\xZdl8\_^>R��P�
ghlYVWghZd��|hRwT_UYZdghZd�8TB|h�b\xUYghVWrdX
l�gh|h|hcdlYVWUqTBVWR�VYr�TBV�RwTxfWr
T_|k�b\xUWgkVWrdX�r$T_l�T��w�*�k�����n���B�������d�������B���h�n�B��ghV�gkl z R*lYV
^C\bU]lY\bX
R z cdV]Zd\xV�T_|h|$V�TBlY�Pl�~H ,ghjxR*Z)T�{dT_VqTIlYR�V�t
ghV8ghl�\B^CVWR�Z¡Zd\bV5f�|hRwT_U z R�^C\bUYR�r$T_Z${£¢]rdg�fWr¡TB|h�x\_�
UWgkVWrdX¤¢]gh|h|,mPgkR*|¥{¦VWrdR z R�lYV!S$R*Un^C\bUYX)T_Z$f�Rx~¨§nZ
lWc$fWr
f�TBlWR�lH\bZdR�X�cdlYV�lYR�TBUqfWr�VWrdR]lYS$Tbf�R]\B^LT�jxTBgh|©�
T z |hR�T_|k�b\xUWgkVWrdX
lMVY\�ª$Z${�VWrdR]\xZ@R]VYr$T_V�S@UY\d{Pc$f�R*l
VWrdR z R*lYV�f�|�TBlYlWg©ª$R�Uw~«§nZEVYr@gkl,S$T_S$R*U8¢HR�S@UYR�lWR�ZPV
T_Z¬T_SdSdUY\PTxfWr­VYr�TBVpTBSdS@|kghR�l®�[Z@\B¢]|kR�{P�xRET z \xcdV
VWrdR�UYR�S@UYR�lWR�ZPVqTBVWgh\xZ$T_| z g�T_lYR�l,\B^�T«lYR�VI\B^H|hRwT_UYZP�
ghZd�¯T_|h�x\xUWghVYrdX«l>VW\°f�\xZ${Pc�f�V�VYrdghl�lYRwT_UqfWr�TBcdVW\B�
X�TBVYg�f�T_|h|kmP~�§nZpTx{d{PghVWgk\bZLtbVYrdR5T_SdSdUW\[TxfWr«S$R�UWX
ghVYl
VWrdR5T�jxTBgh|�T z |kR]TB|h�b\xUYghVWrdX
l�±xX«\²{²R�|³f�|¥T_lYlWR�l�VW\ z R
X«g´�dRw{®ghZ°TµUYRwf�c@UYlYghjbR
VYUWR�R��nlYVWUYc$f�VWcdUYRB{�rPm z UYg�{�~
¶ERE{PR�l�f�UYg z R·T_Z¸ghX«Sd|hR�X
R�ZPV�TBVYgh\BZ�\B^�VYr@R¡TBSP�
SdUW\[TbfYrMt[op`]e¹txVWr$TBV�S�R�Uº^C\xUWX
lHT,r@R�cdUYghlWVYg�f z R�lYVº�
ª$UWlYV]lWRwTBU�fYr0^C\xU�VYr@R z R�lYV]rPm z UYg�{�f�|�T_lYlYg©ª$R*U�^C\xUHT
lWR�V�\B^�{dTBV�Td~ s Z8R�X«SdghUYg�f�T_|[f�\bX
S$T_UYghlY\bZ8\B^³o®`]e
VW\pRwTxfWr£\B^]gkVWl8SdUWgkX«ghVYghjxR8|hRwT_UYZdghZd�!TB|h�x\bUYghVYrdX«lwt
T_Z${�VY\,VYr@R�f�\xX«SdcdVqT_VYgh\xZ�TB|h|hm�ghZPVYR�ZdlWghjxR]X
R*VYrd\d{
\_^¹f�UW\xlWln�njxTB|hg�{dTBVWgk\bZLt�gh|k|hcdlWVYU�TBVYR*l�VYr$T_VHTBc@VY\xX�TBVWg¥f
lWR�|hRwf�VYgh\bZp\B^�|kR�TBUYZ@gkZ@�»T_|k�b\xUWgkVWrdX
l�cdlWghZd���PZd\B¢]|©�
Rw{²�xR5f�T_Z z R8c@lYRw{®VY\�lW\x|hjxR,VYr@R8lYR�|hRwf�VYghjxR8lWcdS�R��
UWgk\bUYghVnm�SdUW\ z |hR�X!~
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ePR�jbR�UqT_|³{²\xÍ�R�Z«ghZ${Pc$f�VWghjxR]|hRwTBUWZdghZd�5T_|k�b\xUWgkVWrdX
lMr$T�jxR z R�R�Z
{PR�jbR�|h\xS�Rw{�\BjxR*U�VWrdR]|�TBlWV�^CR�¢�{PR�f�Tx{PR*lwtbgkZ�f�|hc${PghZd��jbR�UYlWgh\xZdl
\B^pS�R�Uqf�R�SdVYUW\xZLtpQ,Î�ÏÐf�\BjxR�U�t){PR�f�ghlYgh\xZÑVYUWR�Rxt�ghZdlWVqTBZ�f�R��
z T_lYRw{�t�T_Z${!ZdR�c@UqTB|©�nZdR�V5T_|h�x\xUWghVYrdX«lw~�§nZER�jxR*UYmEf�TBlWRxt�VYrdR
TB|h�b\xUYghVWrdX¬f*TBZ z \PTBlYV�\bZdRH\bULX«\xUYRÒlYcdS�R�UYgh\bU�|hRwT_UYZdghZd��S$R*Un�
^C\bUYX)T_Z$f�R�l�\BjxR�U�VYrdR�\xVWrdR�UWlwt z c@V>Z@\xZdR8ghl8TB|h¢]T�mPl z R�VWVYR�U�~
�]rdR�UYR�lWcd|hVYl�\B^LR�X«SdghUYg�f�TB|�f�\xX«S$TBUWgklW\xZdl�\_^LR��dgklWVYghZd�8|hRwT_UYZP�
ghZd�5T_|k�b\xUWgkVWrdX
l�gh|h|hcdlYVWUqTBVWR�VWr$TBV�RwTxfWr�TB|h�x\bUYghVYrdXÓr$TBl]T0�*��Ô
�k�����Õ�Ö�×�Ø�����²�*���C�_���h�n�BÙ�ghV�ghl z R�lYVÒ^C\bU�lY\bX
R z cdV�Zd\bVHTB|h|dV�TBlY�PlÚ ¶ER*gklWl¯Û�Ü,TBS�\xcd|hRwT_l Ú v�ÝxÞbÝxß t s r$T@t8Ü�g z |kR*U°Û s | z R�UYVÚ v�ÝxÝ@vwß t,ePr$T�jP|hgh��t�oµ\[\bZdR�m¸Ûà��\B¢HR*|k| Ú v�ÝxÝdv�ß t,edTB|hÍ z R�UW�

Ú v�ÝxÝ@vwß ~ ß �]rdghlLghl z Rwf*TBcdlWR]RwTxfWr5T_|k�b\xUWgkVWrdX¦gkl z g�TBlWRw{�t�|hRwTx{b�
ghZd�
VW\pT
�b\P\²{)ª$V,^C\bU�lY\bX
R8|hRwT_UYZdghZd��V�TBlY�Pl�tLTBZ${!T«S$\P\bU
ª$V�^C\bU]\xVWrdR�UYl�~
s Z�TB|h�x\bUYghVYrdX!± l$lWc$f�f�R�lWl�ghZ,ª$Z${²gkZ@�>T]�b\P\²{á�xR�ZdR*UqTB|hghÍwT_VYgh\xZ
^C\bU�T��xghjxR�Zp{dT_VqTIlYR�V8{PR*S$R�Z�{Pl�\bZ)Vn¢�\�^ÕTbf�VY\bUYlw~��]rdR�ª$UWlYV
ghl5¢]r@R�VYrdR*U
VYr@RµT_|h�x\xUWghVYrdX!± l,UWR�SdUYR*lYR�ZPVqT_VYgh\xZ�lWS$Txf�R!f�\xZP�
VqT_ghZdl�T8�b\P\²{0�xR�Z@R�UqT_|kghÍwT_VYgh\xZM~�§nZ
lYV�TBVWgklWVYg�f�l�t$VWrdghlHlWS$Txf�R8ghl
f�T_|k|hRw{!VWrdR
TB|h�b\xUYghVWrdX¯± l5â���ãx�*�H���hä�����~pÏd\bU,R��$TBX
S@|kRbt�VYrdR
X
\d{PR*|Lf�|�TBlYl,\_^ÒT�lWmPX z \b|kg�fBtPc@ZdghjxTBUYg�T_VYR8{PRwf�ghlWgk\bZpVYUWR�R�TB|©�
�x\bUYghVYr@Xågkl,VWrdR»Q�ghlkæ�cdZ$f�VWgkjbR»ÎØ\xUWX)TB|�Ïd\bUYX!~��]rdR�X
\d{PR*|
f�|�TBlWl]\B^�TIS$R*Uqf�R�S@VYUY\bZ¯|hRwT_UYZdghZd��TB|h�x\bUYghVYrdXÑghl�VYrdR8f�|�TBlWl]\B^
|hghZdRwTBU�{²gkl�f�UYghX«gkZ�TBZPV�^�cdZ$f�VWgk\bZdlw~�ç�Rwf*TBcdlWR»T_Z¯TB|h�x\bUYghVYr@X¯± l
X
\d{PR*|�f�|�TBlYl�{PR�ª$Z@R�l
VWrdRplYS�Txf�R!\B^8S�\xlYlWg z |hR)�bR�ZdR�U�TB|hghÍwT��
VYgh\bZdlwtBZ@\xV�R�jxR*Z
TBZ�R��dr$TBcdlWVYghjxR]lWRwTBU�fWr
lYVWUqT_VYR��bm»f�T_Z5\BjbR�Un�
f�\bX
R8T�S$\P\bU�fYr@\xg�f�R8\_^aX«\d{PR�|Lf�|�TBlWlw~��]rdR,lYR�f�\xZ${µ^ÕTbf�VY\bU
\B^�T_Z)T_|k�b\xUWgkVWrdX¯± lMlYc$f�f�R�lYl,ghlHghVWl�lYRwT_UqfWr z g�T_lw~�è�jxR�Z�TB|h�x\_�
UYghVWrdX
l]VWr$TBV�lYRwT_UqfWr¯VWrdR�lqTBX«R,X
\d{PR�|MlYS$Tbf�R5r�T�jxR8lWrd\B¢]Z
lYR*|kR�f�VYghjxR,lWcdS$R*UYgh\xUWgkVnmP~�Ïd\bUHR��$T_X
Sd|hRxtBg©^�T,lWR�V]\B^LghZdlWVqT_Z$f�R�l
ghlHZ@\xV]|hghZdRwTBUW|hm5lWR�S$TBU�T z |hR,VYr@R�Z�VYrdR8é�R�TBlYV�oµRwTBZpedêbc$T_UYR�lÚ éMope ß VYUqT_ghZdghZd�¯UWcd|hRpSdUW\Bj[g�{PR*l)T z R�VYVWR�U�lY\x|hcdVWgh\xZ�VYr$T_Z
VYr@R s�z lY\x|hcdVWR)è�UWUY\bU»`�\bUYUYR�f�VYgh\xZ£UYcd|hR Ú s `]ë ß ^C\xU8|hRwT_UYZP�
ghZd��VWrdR�¢HR�gh�br[VWlL\_^³T]|hghZdRwT_U�{Pghlqf�UYghX
ghZ$T_Z[V�^�cdZ$f�VWgk\bZ Ú Q�c${@T
Ûíì�TBUYV�t v�Ýxîbyxß ~�ì]\B¢�R�jxR*UwtM¢]rdR�Z!VYrdR�ghZdlWVqTBZ�f�R�l5T_UYR�|hghZP�
RwT_UY|hm¯lWR�S$T_UqT z |kR«VYrdR�lWghVYc$T_VYgh\xZEghl8UWR�jxR�UWlYRw{¹��éMope!ghl8Zd\bV
�xc�TBUqT_ZPVYR�Rw{ïVY\®ª$Z${£T�lYR�S�TBUqT_VYghZd�!rPm[S�R�UWSd|�TBZdRxtÒ¢]rdR�UWRwTBl
s `]ëÑghlw~!§nZEX�TBZPm¯f�T_lYR�l�tHVWrdR)fWrd\bg�f�R
\_^�|kR�TBUYZ@gkZ@�¯TB|h�x\_�
UYghVWrdX�f�TBZ z R�X)Tb{PR,\xZ!lYc z æ�R�f�V,X)TBVWVYR�U,f�\xZ@lYg�{PR�U�TBVYgh\bZdlw~
ì]\B¢�R�jbR�Uwt�¢]rdR�Z!lYc�fYr®SdUYgh\xU��PZd\B¢]|hRw{P�xRIgkl�Zd\xV,T�jxTBgh|�T z |hRxt
VYr@R�fYr@\xg�f�R�f�T_Z z R]X)Tb{PR z m5f�\bX
S$T_UYghZd��R�TxfWr
TB|h�x\bUYghVYr@X¯± l
S�R�Un^C\bUYX�TBZ$f�R,\bZ
VYr@R5{dTBV�Td~
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ePR�|hRwf�VYghZd��VYrdR z R�lYV8TB|h�b\xUYghVWrdXí^�\xU>T«{dTBV�T�lWR�V,gkZ®VYrdR�T z �
lYR*Z$f�RE\B^8SdUWgh\xU
�PZd\B¢]|hRw{²�xRpghl)TïlYRwT_UqfWr­SdUW\ z |hR�X!~¬ó�ZdR
¢�R�|h|´�n�PZd\B¢]Z�TBSdS@UY\[TbfWr�^CUY\bXôlWVqT_VYghlYVWg¥f�l)ghl�VW\¡cdlWR°f�UW\xlWln�
jxTB|hg�{dT_VYgh\xZ Ú é�ghZdr$T_UYV>ÛÑõ�c$f*fYr@gkZ@gÕt v�ÝxÞxöbß ~� ,ghjxR�ZpT�lWR�V,\B^
{dT_VqTdt�T_Zø÷���^C\b|¥{®f�UY\blYln�njxTB|hg�{dT_VYgh\xZ�lYS@|kghVWl>VWrdR�{dTBV�T
ghZPVY\!÷
Rwêbc$T_|�S$TBUWVYlw~�è�TxfWrpf�T_Z${Pg�{dTBVWR>T_|k�b\xUWgkVWrdXÑghl]UYcdZE÷8VWghX
R�l��
^C\bU�R�TxfWr
UWcdZLtPù�ú v S$T_UYVWlH\_^³VWrdR�{dTBV�T8TBUWR]cdlYR�{�VY\�^C\bUYXÑT
f�|�TBlWlYg©ª$R�U�td¢]rdg�fWr
ghl�VYrdR*Z)R*jxTB|hc$TBVWRw{�c@lYghZd��VYrdR,UYR*X)TBghZdghZd�



S$T_UYVw~I�]rdR�UYR�lWcd|hVYl8\_^HVYrdRp÷«UYc@Zdl5TBUWR»T�jbR�UqT_�xRw{!TBZ�{�VYrdR
TB|h�b\xUYghVWrdX3VYr�TBV
S@UY\d{Pc$f�R�{¸f�|�T_lYlYg©ª$R*UYl�¢]ghVYr�VWrdR¯r@gk�brdR�lWV
T�jxR*UqTB�bRpf�|�TBlYlWg©ª³f�TBVWgh\xZøTbf�f�cdU�Txf�m�ghl�lYR�|hRwf�VWRw{�~­ë]R�f�R�ZPVY|hmPt
edfWr$T � R�U Ú vwÝbÝxyxß T_SdSd|hghRw{�VYrdghl�g�{PRwT,VW\5lWR�|hRwf�VYghZd��T8f�|�T_lYlYg©ªd�
f�T_VYgh\xZ�TB|h�x\bUYghVYrdX!~��]rdR�UWR�lYcd|hVWl�\B^�T_Z
R�X«SdghUYg�f�T_|$f�\xX«S$TBUº�
ghlY\bZ¯\_^>T)f�UY\xlWln�njxTB|hg�{dTBVWgh\xZpX«R�VYrd\d{ Ú `�� ß VW\)R�TxfWr¡TB|h�x\_�
UYghVWrdXÐf�\bZdlYg�{PR*UYRw{ z mE`��5t¹gk|h|hcdlWVYUqT_VYRw{®VYr�TBV8\bZ°T�jbR�UqT_�xRxt
Txf�UY\xlWl�VWrdR,VYR�lWVn�nlYcdghVYR�\B^�{P\xX�TBghZdl�tx`��­S$R*Un^C\bUYX
R�{ z R�lWVw~
s f�UY\xlWln�njxTB|hg�{dTBVWgh\xZ'lWVYU�TBVYR*�xmÑS$R*Un^C\bUYX
l¡T_ZíR��dr$T_cdlYVWgkjbR
lYR�TBUqfWr�VWrdUY\bcd�xr£VYrdR®lYS$Tbf�R�\B^áf*TBZ${Pg�{dT_VYR�X
R*VYrd\d{Pl�~ s l
VYr@R]Z[c@X z R�UM\B^LTB|hVYR*UYZ$T_VYghjxR�l�ghZ$f�UWRwTBlWR�lwtPVWrdR�VYghX
R�UWRwêbcdghUYRw{
VY\«lYRwT_UqfWr®^C\xU]VWrdR z R�lWVáT_|h�x\xUWghVYrdXíX�T�m z R�f�\xX«R8ghX
SdU�TxfW�
VYg�f�T_|�{Pc@R5VW\�VYrdR�f�\xX«SdcdV�TBVYgh\bZ$TB|�R��dS$R*ZdlYR�\_^aS�R�Uº^C\xUWX
ghZd�
T�f�UY\blYlº�ÕjxT_|kg�{dT_VYgh\xZM~»ó�ZdR�\_^�VWrdR�\x|�{PR*lYV8X«R�VYrd\d{Pl,ghZ s Un�
VYg©ª³f�g¥T_|L§nZPVYR*|k|hgh�xR*Z$f�RI^C\xU�UYRw{Pc�f�ghZd�
lWRwTBU�fYrER � \bUYV,ghl�VY\«cdlYR
�PZd\B¢]|hRw{P�bR�T z \xcdV�VYrdR�SdUY\ z |hR�X {P\bX)T_gkZM~³ìØR�UYR,VWrdR�SdUW\ z �
|hR�X {P\bX)T_gkZ�ghlHlWR�|hRwf�VWgk\bZ�\B^�VWrdR z R*lYV�|hRwT_UYZdghZd��TB|h�b\xUYghVWrdX
^C\bU»T®�xghjxR*Z¡lYR*V�\B^>{dT_VqTd~ï�]rdR�lYRwT_UqfWr�lYS$Tbf�Rpghl»{²R�ª$ZdRw{
z m¯VWrdR){@TBVqTµlYR�V�TBZ${!VWrdR
lWR�V�\B^�f�TBZ${²g¥{@TBVYR�TB|h�x\bUYghVYr@X
lw~
§nZpVWrdghlá{²\xX)T_ghZLtP�PZd\B¢]|hRw{P�xRIlYVYR*X
l�^CUY\bX c@Z${PR�UWlYVqT_Z${PghZd�
VYr@R z g¥T_lYR�l�\_^�VYrdRpf�T_Z${Pg�{dT_VYRpTB|h�x\bUYghVYr@X
l8TBZ${ïrd\B¢íVWrdghl
f�T_Z z R
T_SdSd|hghRw{pVW\��xcdg�{PR�VWrdR�lYRwT_UqfWr!^C\bU8VYrdR z R�lWV5TB|h�x\_�
UYghVWrdX��_X
\d{PR�|$f�|¥T_lYl�^C\bU�T8�bghjxR�Z�lYR*V]\B^H{dTBV�Td~
s UYR�f�R�ZPV�^C\df�c@l�\B^>UWR�lYR�TBUqfWr¦ghZ¡X)TbfWrdghZdR�|hRwTBUWZdghZd�Eghl5VW\
cdZ${²R�UYlWVqTBZ�{�VYrdR,V�TBlY�Pl�^C\bUH¢]r@g¥fWr�T8S$T_UYVWg¥f�cd|�TBU�TB|h�b\xUYghVWrdX
¢]gh|h|HS�R�Un^�\xUYX z R�VYVWR�U
VWr$TBZ�lY\bX
R«lYS�Rwf�g©ª$Rw{�lWR�V
\_^áT_|kVWR�Un�
Z$T_VYghjxR�l Ú ÏdR*Zd�$tdePc@VYrdR�UW|�TBZ${�tdÜ�ghZd��tdo�cd�x�b|hR�VY\bZ)Û'ìØR�ZdUWm[t
vwÝbÝxy � s r$T@t vwÝbÝ�� �8e²r$T�jP|kgh��t]o�\P\xZdR*m¸Û/��\B¢HR*|k|nt vwÝbÝdv �
ë]R*Z${PR�|h|�Û�`�r@\$t v�ÝxÝbuxß ~EePmPlWVYR�X«l�VYr$T_V»T_|k|h\B¢ÑVYr@R)c@lYR�U
VY\«lYS�Rwf�g©^Cm¯T_ZpghZ${Pc$f�VYghjxR8S�\x|hg�f�mPtdUWRwêbcdghUYR�VYr$T_V>VWrdR z g�T_lYR�l
\B^]VYr@R)T�jxTBgh|�T z |kRI|kR�TBUYZ@gkZ@�¯TB|h�x\bUYghVYr@X z R«�[Z@\B¢]Z°T_Z${ z R
UYR*SdUYR�lWR�ZPVYRw{0R��dSd|hg�f�ghVY|hm Ú ^C\xUMX)TBZ@gkS@cd|�TBVYgh\bZ�{PcdUYghZd��lYRwT_UqfWr ßÚ�� UY\Bjx\blYV5Û çÒc$fWr$TBZ$T_ZLt vwÝbÝ��bß ~��]rdR��PZd\B¢]|hRw{²�xR�UYR�lWcd|hVn�
ghZd�!^CUW\xX3lWc$fWr�R � \xUYVWlpf�TBZ z RpcdlYR�{�VW\!^C\xUWXôT!rdR�cdUWghln�
VYg�fÒlYRwT_UqfWr�SdUW\²f�Rw{PcdUWR�^C\xU�TBc@VY\xX�TBVWg¥f�T_|k�b\xUWgkVWrdX¦lYR�|hRwf�VWgh\xZL~
��\�VYrdghl8R�Z�{�t�¢HR�S@UYR�lWR�ZPV»T��PZd\B¢]|hRw{²�xR�� z TBlWRw{ETBS@SdUY\PTxfWr
VY\�TB|h�b\xUYghVWrdX��_X�\²{²R�|df�|�TBlYl]lWR�|hRwf�VWgk\bZL~Hó�cdU�T_SdSdUW\[TxfWr�{Pg©^��
^CR�UWl«^CUY\bX¤f�UY\blYln�njxTB|hg�{dT_VYgh\xZ�ghZ�Vn¢�\E^CcdZ�{dTBX«R�ZPVqTB|�¢�T�mPl�~
ÏMghUYlYVW|hm[tdT_|k�b\xUWgkVWrdXílWR�|hRwf�VYgh\bZpghl]�xcdg�{PRw{ z m
jxT_UYgh\xc@l]�[ghZ${²l
\B^,rPm[S�\xVWrdR�lWgkl�S$T_VYrd\b|k\b�xm!VYr$T_V»{²R�jxR�|h\bSø¢]r@R�Z¡cdlWghZd�°T_Z
TB|h�b\xUYghVWrdXÑVYr$T_V]gkl�T�S�\P\xU�fWrd\bg¥f�Rx~�¶ER,{PR�ª$ZdRIr[mPS�\xVWrdR�lYghl
S$T_VYrd\b|k\b�xm!VY\ z R«VYrdR�UWRwf�\x�bZdghÍwT z |kR«lYmPX
S@VY\xX«l,\B^�¢]rdR�Z
T�rPmPS$\bVYrdR�lWghl]ª$VWl�VYr@Rá{@TBVqT�S�\P\xUW|kmP~�¶�rdR*Z¯TBZpTB|h�b\xUYghVWrdX
TBZ�{¡ghVWl5cdZ�{PR�UY|hmPghZd�EX
\d{PR*|�f�|�T_lYl�ghl�ghZ$TBSdS@UY\xS@UYg�TBVWRxt�\bZdR
ZdR�R�{Pl,VY\�ª�Z${pT�{Pg � R�UYR�ZPV,\xZ@R8VYr$T_V�ghl>T_SdSdUW\xSdUWg¥T_VYRx~Ø�]rdR
T z gk|hghVnm�VW\8{P\,VYrdghlH{PR*S$R�Z�{Pl z \xVYr�\bZ8UYR�f�\x�bZdghÍ�ghZd�8¢]rdR�VWrdR�U
TBZ�{
¢]rPm«VYrdR5T_|h�x\xUWghVYrdXíghl�T�S�\P\xU�fWrd\xg�f�Rbt³T_Z${«\xZ�cdlWgkZ@�
VYr@gklIgkZ²^C\xUWX)TBVWgh\xZ�VY\�lYR*|kR�f�V
T z R�VWVYR�U�\bZdRx~«¶ER5r�T�jxR�R�ZP�
f�\d{PRw{®VYr@gkl,�PZd\B¢]|hRw{P�bR5TBl8T0lYR�V8\_^HrdR�c@UYghlYVWg¥fIUYc@|kR*lw~5e²RwfW�
\xZ�{P|hm[tB\bcdU]TBSdSdUW\[TbfYr«ghl�T_SdSd|hghRw{�UYRwf�cdUYlWgkjbR�|hm[tPS@UY\BjPg�{PghZd�8T
X
R�fYr�TBZdghlYX¨^C\xU�X
g©�dghZd�
VWrdR)T�jxT_gh|¥T z |hR8X
\d{PR*|Hf�|�TBlWlYR�l�VW\
^C\bUYX T�rPm z UYg�{«f�|�TBlYlWg©ª$R�Uw~
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rPmPS�\xVYr@R�lYghl,S$TBVWrd\x|h\b�xm
VW\
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VYr@R
lYR�TBUqfWr�r$T_l5VWrdR)T z gh|kghVnmpVW\¯TBlWlYR�lWl
¢]rPmET�S$TBUWVYg�f�cd|�T_U

X
\d{PR*|Hf�|�TBlWl8\xU�lYRwT_UqfWr z g¥T_l8ghl8ghZ$TBS@SdUY\bSdUYg�TBVWR
TBZ${®^�UY\xX
VYr@gklpT_lYlYR*lYlYX«R�ZPV¯f�T_Z¸X�TB�xRpT_Z¸ghZP^C\bUYX«Rw{�fWrd\xg�f�RETBl�VW\
¢]rdg�fWr�VY\!VYUYm£ZdR��dVw~�§�^8T!rPm[S�\xVWrdR�lWgkl�UWR�SdUWR�lYR�ZPV�TBVYgh\bZ�ghl
æ�c${²�xRw{:ghZ$TBSdS@UY\xS@UYg�TBVWRxt�VWrdR�Z­¢�R¯¢]TBZPV�VY\�UWRw{PghUYRwf�VpVYrdR
lYR�TBUqfWrpVW\»TIS$T_UYV]\B^�VYrdR,lWS$Txf�R,VWr$TBV]¢]gh|h|$S@UY\d{Pc$f�R8TI�x\P\d{
�xR*ZdR�UqT_|hgkÍ�TBVYgh\bZL~,�]rdR�Vnm[S�R�\B^HS$T_VYrd\b|h\x�xm�{Pg�f�VqT_VYR�lI¢]rdR�UYR
ghZ
VWrdR8lYS�Txf�R8VW\�UYRw{²gkUWRwf�V�VYrdR8lWRwTBU�fWrL~
s lYghX
Sd|hR]TBSdS@UY\[TbfWr
¢]TBl�gk|h|hcdlWVYUqT_VYRw{0ghZ�VYrdR,¢�\xUY��\bZ�S$R*Un�
f�R�S@VYUY\bZ�VYUYR*R�l Ú i]VY�b\ � t vwÝbÞxÝxß ~L�]r@RáT_|h�x\xUWghVYrdXÓª$UWlYV]VYUWghRw{
T!lYghX«Sd|hR�S$R�U�f�R�SdVWUY\bZ¬T_l�VYrdRpVWR�lYV�t z cdV�g©^,gkV�¢]TBl
{²\xghZd�
S�\[\bUY|hmPtdghV]¢�T_l�UWR�Sd|�Txf�R�{ z mµT�lWghZd�x|hR8jxT_UYg�T z |hR�VYR�lWVw~��]rdghl
TBS@SdUY\PTxfWrp{PR�VYR�f�VYRw{!rPmPS�\xVYr@R�lYghl�S�TBVYr@\x|h\x�bm[tdT_Z${«lYR�|hRwf�VWRw{
TIZdR�¢¦UYR�SdUWR�lYR*Z[V�TBVWgk\bZLt z cdV]VWrdR,S$TBVWrd\x|h\x�bm5¢]TBl]Z@\xV�cdlYRw{
VY\��xc@g¥{²R�VYr@R>lWR�|hRwf�VWgk\bZLt z Rwf�T_cdlYRIVYrdR�UWR8¢]TBl�\xZd|hm�T8lWgkZ@�x|hR
TB|hVWR�UYZ$T_VYR8fWrd\xg�f�Rb~
Ï�ë]§YÎ� 8è Ú vwÝbÝxuxß cdlWR�l�T){²g � R�UWR�ZPV»T_SdSdUY\PTxfWrL~��]r@R
f�\xZP�
f�R�S@V
UYR*SdUYR�lWR�ZPVqT_VYgh\xZ�ghl
fWr$T_Zd�xRw{ z møTb{d{PghZd�Ef�\xX«S$\bcdZ${
VYR*UYX
l�t z T_lYRw{µ\xZ�VYrd\blYRI^C\xc@Z${�TBV]VYr@R,^CUYghZd�bR8\B^�VWrdR5{PRwf�g´�
lYgh\bZ)VWUYR�Rbt³T_Z${«UYR z cdgh|¥{²gkZ@��VYrdR,VYUWR�Rx~]¶:rdR�ZpT�f�\xX«S$\bcdZ${
VYR*UYXÑ¢H\bcd|�{ z R�c@lYR�^Cc@|ÕtbTBZ${�ghl�X«gklWlYghZd��twVWrdR]VYUWR�R>f�\xZPVqT_gkZ@l
X)T_ZPmpUYR�S@|kg�f�T_VYRw{ïlYc z VYUYR*R�lw~£¶�rdR�Z£lYc$fWr£S$TBVWrd\x|h\x�bm¯R��[�
ghlYVWlwt�VYrdR�VWR�UYX«l�VYr$T_V5¢�\xcd|�{ z Rpc@lYR�^Cc@|]gkZ�T!f�\xX«S$\bcdZ${
VYR*UYX/\B^CVWR�Z¡TBS@S$RwT_U8ZdRwT_U5VWrdR�^CUWgkZ@�xR�\B^�VYr@R�VYUYR*Rx~��]rPcdlwt
VYr@R]r[mPS�\xVWrdR�lYghl�S�TBVYr@\x|h\x�bm>ghZ${²g¥f*TBVYR*lHT�lYS�Rwf�g©ª³f�fWr$T_Zd�xR�ghZ
z g�TBl]VWrdUY\bcd�xr«VYrdR�Tx{d{PghVWgk\bZ
\_^af�\bX
S�\xcdZ${0VYR�UWX
l�~
ó�cdU�T_SdSdUW\[TxfWr8VW\]lYRwT_UqfWrdghZd��VYrdR�X
\d{PR�|BlWS$Txf�RHghlL{PmPZ$T_X
g�fB�
�xghjbR�Z
T,lYR*V]\B^LVYU�TBghZdghZd�,ghZdlYV�TBZ$f�R�lwt�T z R*lYVn��ª$UWlYV�lWRwTBU�fWr�^C\bU
VYr@R�T_SdSdUY\bSdUYg�T_VYR]f�|�TBlYlWg©ª$R�U�ghlLS�R�Uº^C\xUWX
Rw{�~ s lYR�V�\_^$rdR�cdUWghln�
VYg�f�UWcd|hR�lLghl�cdlWRw{IVY\�{PRwf�g¥{²R�¢]rdg�fWr8X
\d{PR�|xf�|¥T_lYlMVY\]VYUWm,ZdR��dVwt
¢]rdg�fWr¯lWRwTBU�fWr z g�TBl,VY\«cdlYRxt�TBZ�{pVW\µ{²R�VYR�UWX
ghZdR�¢]rdR�Z!VYrdR
z R�lYV�f�|�TBlWlYg©ª$R�U�r$T_l z R�R�ZI^C\xc@Z${�~��]rdR z R�lYV�f�|�TBlWlYg©ª$R�U¹^C\xc@Z${
ghl8VYr@R�ZEcdlYR�{EVY\�S$T_UYVWgkVWgh\xZ!VYrdR�ghZdlWVqTBZ�f�R
lWS$Txf�Rbt�TBZ${®VYrdR
lYR�TBUqfWr�ghlLTBSdSd|hghRw{�UYR�f�cdUYlWghjxR�|hm,VY\�RwTxfWr8UWR�lYcd|hVWgkZ@�]S$TBUWVYghVYgh\xZM~
§�^L{PcdUYghZd��VYrdR z R�lWVn��ª$UYlWV�lYRwT_UqfWrLtdTá�������Õ�����M\B^$VWrdR]S$TBUWVYg�TB|h|hm
^C\bUYX
R�{)f�|¥T_lYlWg´ª�R�U,R��drdg z ghVYl�lW\xX«R8VnmPS$R8\_^HS$T_VYrd\b|k\b�xmPtPVYrdR
TBS@SdUY\PTxfWr¯f�T_Z z TbfW�[VWUqTbfY�!TBZ${�UWR�Sd|�Txf�R�VYrdR�lYc z VYUYR*R�¢]gkVWr
T�{Pg � R�UYR�ZPV�f�|�T_lYlYg©ª$R*Uw~
�]rdR�rdR*cdUYghlYVWg�f�UYcd|hR�l5T_UYR
f�UWRwTBVWRw{!^�UY\xX4SdUqTbf�VYg�f�T_|��PZd\B¢]|©�
Rw{P�bR)T z \bcdV8rd\B¢ÑVY\p{PR*VYRwf�V�¢]r@R�ZøT��bR�ZdR�U�TB|hghÍwTBVWgh\xZ!gkl�T
�x\P\d{®ª$V�t�\xU�¢]rdR�VYr@R�U
T z R�VYVWR�U�\xZdR�f�\xc@|¥{ z R�^�\xcdZ${ z m
fWr$TBZ@�xghZd�8VWrdR,X
\d{PR�|�f�|�TBlWl]\xU�lYRwT_UqfWr z g�TBlw~�Ï@\xU�R��$TBX«Sd|hRxt
VYr@R8X
\d{PR�|Lf�|¥T_lYl�\B^HT�cdZdghjxTBUWg�TBVYR8{PR�f�ghlYgh\xZpVWUYR�RIgkl,T�S$\P\bU
fWrd\xg�f�R«¢]rdR�Z£VYrdR0^CRwTBVWcdUYR*l
TBUYR«UYR�|�T_VYRw{ïZ[c@X
R�UWg¥f*TB|h|hm[~«§nZ
VYr@gkl�f*TBlYRbtdVYr@R,^CRwT_VYcdUWR�l�¢]gh|h| z R,VWR�lYVWRw{pUWR�S�RwTBVWRw{P|hm�gkZ«VYrdR
{PRwf�gklWgh\xZ�VYUWR�Rxtd�bghj[ghZd�IR�jPg¥{²R�Z$f�R8VWr$TBV�TIlYR*UYghR�l�\_^�VWR�lYVWl>TBUWR
z R�ghZd�5c@lYRw{«VY\�TBS@SdUY\��dghX)T_VYR]T8Zd\bZP�n\xUYVWrd\x�b\xZ$T_|$S�TBUYVWghVYgh\xZ
\B^]VYr@R){dT_VqT�VWr$TBV8ghl8Z@\xV8RwT_lYgh|hmpUYR*SdUYR�lWR�ZPVYRw{ z mET�lWR�UYghR�l
\B^�rPmPS�R�Un�nUYRwf�VqTBZ@�x|hR�lw~£�]rdR«^C\b|k|h\B¢]ghZd�«UYcd|hR�Zd\xVI\xZd|hm¡{PR��
VYR�f�VYl8VWrdghl�lWgkVWc$TBVWgh\xZLt z cdV>T_|hlY\
{PghUYR�f�VYl8VWrdR8lWRwTBU�fYr!VY\«VYrdR
TBS@SdUY\bSdUYg�TBVWR,X
\d{PR�|�f�|�TBlWlw~
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ó�cdU
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T!rPm z UWg¥{�{PR�f�ghlYgh\xZ�VWUYR�Rbt]¢]ghVYr�VYrdR
VYR*lYV�TBV�T,Zd\d{PR z R�ghZd��f�UYR�TBVYR�{ z m�lWR�|hRwf�VYghZd��TBZ�{�TBSdSd|hmPghZd�
T®SdUYghX
ghVWgkjbR5|hRwT_UYZdghZd�!TB|h�x\bUYghVYrdX!t�RwTbfYr�¢]ghVYr¡T!{Pg � R�UYR�ZPV
cdZ${²R�UY|hmPghZd�EX
\d{PR�|]f�|�TBlWlw~:�]rdRpT z gh|hghVnmEVY\¡f�\bX z ghZdR�VYrdR
{Pg � R�UYR�ZPV]X«\²{²R�|$f�|�TBlWlYR�l�T_Z${�TBS@Sd|hm»{Pg � R�UYR*Z[V]|hRwT_UYZdghZd��TB|©�
�x\bUYghVYr@X
lHT_|k|h\B¢]l�^�\xU�VYrdR,S�\xlYlWg z gh|kghVnm�VWr$TBV�VYrdR8{dT_VqT�lWR�V]ghl
Zd\bV z R�lWV�UWR�SdUYR*lYR�ZPVYR�{ z m�T�rd\xX«\x�bR�ZdR�\bcdl�f�|¥T_lYlWg´ª�R�Uw~�Ïd\bU
lY\bX
R�{dT_VqT�lYR*VYlwtbf�\xX z ghZdghZd�ÒrdR�VYR*UY\x�bR�ZdR�\bcdl�X«\²{²R�|xf�|�TBlWlYR�l
¢]gh|h|[S@UY\d{Pc$f�R]VWrdR z R�lYV]f�|�TBlWlYg©ª$R�U�~��]rdR�T z gh|hgkVnm,VW\áf�\xX z ghZdR
X
\d{PR*|Lf�|�TBlYlWR�l,ghZ)T�lWghZd�x|hR,VYUWR�R8lYVWUYc$f�VYcdUWR
TB|h|h\B¢]l�T�lWS$Txf�R
\B^Lf�|�TBlWlYg©ª$R�UWlHVWr$TBVÒgklÒlYVYUWg�f�VY|hm�UYg�fWrdR�U�VWr$TBZ�VWrdR�cdZ@gk\bZ5\_^³ghVWl
f�\bZdlYVWgkVWcdR�ZPV�S@UYghX
ghVYghjbR]X
\d{PR�|�f�|�TBlWlYR�l�~H�]r@R5f�TBlWR8\B^�Sdg�fW�x�
ghZd�)T0lYghZd�b|kRIX
\d{PR�|�f�|�TBlYl,ghl,Zd\xV�|h\xlYV�t z cdV,VYrdR�TBS@SdUY\PTxfWr
TB|hlW\
S�R�UYX«gkVWl�rPm z UYg�{pf�|¥T_lYlWg´ª�R�UYl�~,§nZ¯\bcdU>T_SdSdUY\PTxfWrLt�RwTbfYr
X
\d{PR*|[f�|�TBlWl�gklMS$R*UYX
ghVWVYRw{8T_ZPm[¢]r@R�UYR]ghZ8VWrdRHUWRwf�cdUWlYghjxR]VWUYR�R
lYVWUYc$f�VYcdUWRx~�ç�\bVYr£S$R�U�f�R�SdVWUY\bZ�VYUWR�R�l Ú i]VW�x\ � t v�ÝxÞbÝxß T_Z${
`]ë�é Ú�� R�UWUqT_X)TBUWRw{d{PmPtB��fWrdR�Z@�$tdé�c
Û s lWlqT_Zdghlwt vwÝbÝ��bß UWR��
lYVWUYg�f�V,¢]rdR�UWR8ghZpVYr@R8VYUWR�R»f�R�UYV�TBghZpX
\d{PR*|Lf�|�TBlYlWR�l8TBUWR8S$R*Un�
X
ghVWVYRw{�~MÏd\bU�R��$TBX«Sd|hRxt�gkZ�S�R�Uqf�R*SdVYUW\xZ�VYUWR�R�lwt@ghZ[VWR�UYZ�TB|dVWR�lYV
Zd\d{PR�l�X�cdlYV z R8cdZ@gkjxT_UYg�TBVWR8TBZ${«lYmPX z \x|hg�fBtP¢]rdR�UWRwTBl,|hRwT×^��
Zd\d{PR8VWR�lYVWl Ú VYR*lYVYl,UWgk�brPV>T z \BjxR,VWrdR8|hRwT�jxR*l ß X�c@lYV z R8S$R*Un�
f�R�S@VYUY\bZdlw~
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ghZd�
T�lYR*V>\_^�rdR�cdUWgklWVYg�fIUYcd|hR�l�VY\��xc@g¥{²R5T z R*lYVn��ª$UWlYV8lWRwTBU�fYr
^C\bU¯VWrdR z R�lWV¡X«\²{²R�|»f�|¥T_lYl®^C\xUER�TxfWr'Zd\d{PR�ghZ'VWrdR�rPmx�
z UWg¥{:f�|�TBlYlWg©ª$R�Uw~Ó��\¡T�jx\bg¥{£\BjbR�Unª$VWVYghZd��t]VYrdR!f�|�TBlYlWg©ª$R�U�ghl
SdUWcdZdRw{ z TxfW��VY\�UYR�{Pc$f�R�VYrdRIR�lYVWgkX�TBVWRw{
f�|�T_lYlYg©ª³f*TBVYgh\bZ)R*Un�
UY\bUwt�TBl8f�\bX
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a: Univariate decision
    tree partition

b: Linear discriminant
    function partition

c: k-NN classifier
   partition
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¢]rdg�fWr­lYV�TBVWR�lEVYr$T_VpVYr@R z R�lYV��Wr[mPS�\xVWrdR�lYghl���VY\¦ghZP�
{Pc�f�R�^CUW\xXôT!{dTBV�T!lYR�V�ghl�VWrdR�\xZdR�VYr�TBV�X
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f�T_VYgh\xZM~HèM�$TBX«ghZ$TBVWgk\bZ�\B^HT�|hghZdRwTBU�f�\xX z ghZ$T_VYgh\xZ�VWR�lYV
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VYr@R)ZPcdX z R�U�\B^ z ghVYl�VY\Ef�\d{PRpVYr@R)VWR�lYV�ghl�Zd\bV5|hR�lWl�VYr$T_Z
VYr@RpZPcdX z R*U
\B^ z ghVWl
VY\¡f�\²{²R¯VWrdRpR�UWUY\xUWlpVYr�TBV�VYr@R¯VWR�lYV
f�\bUYUYR�f�VYl�t�VYrdR�ZEop`]e«ª�VYl8T �W�ºÎ�ÎÑf�|�TBlYlWg©ª$R�U,VY\�VYr@R»{dT_VqT@~
ë]c@|kR y {²R�VYR�UWX
ghZdR�l�¢]rdR*VYrdR�UÒVYrdR�ghZdghVYg�TB|blYR�|hRwf�VWgh\xZ�\B^LT]|hghZP�
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R*VYrd\d{Pl]TBZ${«ghl]f�\xX«S$R�VWghVYghjxR
¢]ghVYr�VYr@R z R�lWV
X
R*VYrd\d{!^�\xU�RwTbfYr�{dT_VqT!lWR�Vw~:�]rdR�UYR�^C\xUWRxt
¢�Ráf�\xZ$f�|hc${²R,^CUY\bXíVYr@gkl�f�\xX
S�TBUYghlW\xZ�VYr�TBV�op`]e�± l]S�R�Un^�\xUn�
X)T_Z$f�R�{PR�X
\bZdlYVWUqT_VYR�l�VYr$T_V��PZd\B¢]|hRw{P�xR�f�TBZ z R�lYc$f�f�R�lYlº�
^Ccd|h|hm5T_SdSd|hghRw{�VY\8lW\x|hjxR�VYrdR�lYR�|hRwf�VYghjxR�lYcdS�R�UYgh\bUYghVnm�SdUY\ z |hR�X
TBZ�{)T_V�T�X�c�fYr«|h\B¢HR�U]f�\blYV�VWr$TBZpf�UW\xlWln�njxTB|hg�{dTBVWgk\bZL~
ó�ZdR�gklWlYcdR�VYr�TBVLUWRwêbcdghUYR�la^CcdUYVWrdR�U�ghZPjxR�lWVYgh�[T_VYgh\xZ,ghlL¢]rPm,VYrdR
rPm z UYg�{�f�|�TBlWlYg©ª$R�UWl)TBUWR�Zd\xV�lWgk�bZdg©ª³f�T_Z[VW|hmEX
\xUWR)Tbf�f�cdU�TBVYR
VYr�TBZ
VWrdR�ghZ${²gkjPg�{Pc$T_|PX
\d{PR�|$f�|¥T_lYlWR�lw~Ò§nZ
��T z |hR � ¢�R�lWrd\B¢
VYr@RHT�jxR�U�TB�bR�ZPcdX z R*U$\_^²VWR�lYV�Zd\d{PR*l�^CUW\xX¦RwTxfWr8X«\²{²R�|xf�|�TBlWl
ghZ¡VWrdR)f�|�T_lYlYg©ª$R*UYl�^C\bcdZ${ z m¡op`]e¹~�Ïd\bU,^C\xc@U5\bcdV5\_^�VYrdR
ª$jbR){dT_VqT®lYR�VWlwt�op`]eïlYR�|hRwf�VYRw{�rPm z UWg¥{£f�|�TBlWlYg©ª$R�UWlw~£�]rdghl



��T z |hR G Ù�`�|�TBlWlYg©ª³f�T_VYgh\xZ�ó�jbR�UY|�T_S Ú$� R�Uqf�R*Z[V�TB�bR ß
� TBghU ì]R�SL~ éMè�Q ë]\[Tb{ ��\xVWR�l ��\B¢�R�|
op`]eb� �W�ºÎ�Î Þbö öxö Þby Ý�� � ���op`]eb�YéP� �B� Þxu î*� ��� �[y
op`]eb�Yi]VWUYR�R Þ�� � � � � ��� öxö
éP���Yi]VWUYR�R Þ�� îHG îbu ��� �xö
éP��� �Y�YÎ�Î Þbö GxÞ öbö Ý�� �[y
i]VWUYR�R����W�ºÎ�Î îbÞ ö�� îbÝ Ý�� öxö

UqT_ghlYR�l�VWrdR]êxc@R�lYVWgk\bZ5\_^$¢]rPm8VYr@RHrPm z UYg�{�f�|�TBlWlYg©ª$R�UWlH{Pg�{,Zd\bV
TxfWrdghR�jbR *[� '@*²�*��Txf*f�cdUqTbf�m�VYr$T_Z�RwTxfWr�\B^LVWrdR]rd\bX
\x�bR�ZdR�\bcdl
f�|�TBlWlYg©ª$R�UWl]^C\bU]VYrdR*lYR,^C\bcdU]{dTBV�T�lYR�VWlw~
�]rdR�UWR)T_UYR�lYR*jxR�U�TB|�S$\blYlYg z |hR�TBZdlW¢HR*UYlw~�ÏMghUYlYVW|hm[t�^�\xU8VWrdR�lYR
{dT_VqTIlYR�VWl]gkV�X)T�m z R,ghX
S�\xlWlYg z |hRHVW\»TbfWrdghR�jxR�rdgh�xrdR�U]Txf*f�cP�
UqTbf�m8VWr$TBZ�VYr$T_V�\ z V�TBghZdRw{ z m>VWrdR z R�lYV�ghZ${²gkjPg�{Pc$T_|xX«R�VYrd\d{
{PcdR�VW\
Zd\bghlYR�gkZ!VYr@R�gkZ@lYVqT_Z$f�R�l�~ s lWRwf�\bZ${!S$\blYlWg z gk|hghVnm�ghl
VYr�TBV�op`]eIZdR�Rw{Pl z R�VWVYR�U�UYc@|kR*l�VW\,lYrd\B¢£VYrdR]Tx{PjxT_ZPVqTB�bR�l�\B^
T�rPm z UWg¥{®f�|�TBlYlWg©ª$R�Uw~8ÏMghZ$T_|k|hmPtdop`]e�± l�X«\d{PR�|Lf�|�TBlWlYR�lIX)T�m
z R5VW\[\«lYghX
gh|�TBU�VY\�lWrd\B¢'T�{Pg � R�UWR�Z$f�Rb~5op`]e!f�UYR�TBVYR*l8rPmx�
z UWg¥{®f�|�TBlYlWg©ª$R�UYl,VWr$TBV,TBUYR�SdghRwf�R��Õ¢]ghlYR�|hghZdRwTBU�~�è�TbfYr®\B^�VYrdR
SdUWgkX«ghVYghjxR�X
\d{PR�|�f�|�TBlYlWR�l]ghl�T_|hlY\8SdghRwf�R��Õ¢]ghlWR>|hghZdRwT_UwtPTB| z R�ghV
¢]ghVYr�{Pg � R�UWR�ZPV�UYR�lWVYUWg¥f�VYgh\xZdl�\bZ¡rd\B¢ÑVWrdR�møf*TBZ¡S�TBUYVWghVYgh\xZ
VYr@R>ghZdlWVqT_Z$f�R8lWS$Txf�R�TBZ${«¢]ghVYr�{Pg � R�UWR�ZPV�lWRwTBU�fYr z g�TBlYR*lw~
��\5f�T_lYV�gkZ@lYgh�xrPV�ghZ[VW\8¢]rdg�fWr�\B^LVWrdR�S�\xlWlYg z |hR�R��dSd|�T_Z$TBVWgk\bZdl
lYR*R�X
l8X«\xlWV�|hgh�xR�|hmPt�¢HR�R��$TBX«ghZdR5VWrdR
{Pg � R�UYR�Z�f�R�l
TBX«\xZd�
VYr@R»{PR�f�ghlYgh\xZ z \bcdZ${dT_UYghR�l,RwTbfYr¡f�|¥T_lYlWg´ª�R�U�^C\xUWX
lw~���\
VWrdghl
R�Z${¹td¢�Ráf�\xX
S@cdVYR8TIrdR�cdUWgklWVYg�f,X«RwTBlWcdUYR,\B^�VYrdRIlYghX
gh|�TBUWgkVnm
z R�Vn¢HR*R�Z�Vn¢H\¯f�|¥T_lYlWg´ª�R�UYl�± z \xcdZ${@TBUYghR�l�Ù�¢�R)f�\bX
SdcdVWR�VYrdR
S�R�Uqf�R*Z[V�TB�bR
\BjxR*UY|�TBSpghZpVWrdR�f�|�TBlYlWg©ª³f�TBVWgh\xZE{PRwf�ghlYgh\bZdl,VYr$T_V
RwTbfYr!X)T_�xR�l�~ s |hVWrd\xcd�brpVYr@gkl8{P\PR�l,Zd\bV�VWR�|h|�c@l>VWrdR�R��$Txf�V
{Pg � R�UYR�Z�f�R�ghZ)VWrdR5{PR�f�ghlYgh\xZ z \xc@Z${dTBUWghR�lwt�ghV]�bgkjbR�l>T�UW\xcd�br
X
R�TBlYc@UYR]\B^�rd\B¢�{Pg � R�UYR�ZPV�VWrdR�lWR z \xc@Z${dTBUWghR�lHTBUWR]^C\bU�f�|�TBln�
lYg©ª³f*TBVYgh\bZ)\_^�VWrdR,Vnm[S�R�l�\B^�ghZdlWVqT_Z$f�R�l�\ z lWR�UYjbRw{�~
s ^�VYR�U�RwTxfWr¡T_|k�b\xUWgkVWrdXå¢]TBl8UWcdZE\xZ¡T«UqT_Z${P\bXÐS�TBUYVWghVYgh\xZ
\B^>T!{dT_VqT�lWR�VwtÒ¢HR�f�\xX«SdcdVYR�{EVYr@R
\BjxR*UY|�TBS z R�Vn¢�R�R�Z�VYrdR
f�|�TBlWlYg©ª³f�T_VYgh\xZE{PRwf�gklWgh\xZdl8X�Tx{PR z mpRwTbfYrES�TBghU8\B^]|hRwTBUWZdghZd�
TB|h�b\xUYghVWrdX
l��$¢�R�f�\xcdZPVWRw{!VYrdR�ZPcdX z R�U�\B^]gkZ@lYVqT_Z$f�R�lIVYr$T_V
¢�R�UYR¡f�|�T_lYlYg©ª$R�{�VWrdR¯l�TBX«Rp¢�T�m z m�RwTxfWr¦\B^5Vn¢�\øf�|¥T_lYlWg´�
ª$R�UWl5f�\bZdlYVWUYc$f�VWRw{Ec@lYghZd�p{Pg � R*UYR�ZPV5T_|k�b\xUWgkVWrdX
l�~�§nZ!��T z |hR
G ¢�R�UWR�S$\bUYV]VWrdR>T�jbR�UqT_�xR]^�\xU�RwTbfWrµ{@TBVqTálYR�V�tP\BjxR�U�VYrdR�VYR�Z
UYc@Zdlwt�\_^HVYr@R
f�|�TBlYlWg©ª³f�TBVWgh\xZp\BjbR�UY|�TBS®S$R�U�f�R�ZPVqT_�xR z R�Vn¢�R�R�Z
RwTbfYr«S$TBghU�\_^�f�|�TBlWlYg©ª$R�UWlw~��]rdR�rdgh�xrdR�UÒVYrdR�S$R�U�f�R�ZPVqT_�xRxt@VYrdR
f�|h\xlWR�U,VYrdR�{PRwf�gklWgh\xZ z \bcdZ${dT_UYghR�l8TBUWR,^C\xU,f�|�TBlWlYg©ª³f�T_VYgh\xZ!\B^
ghZdlYV�TBZ$f�R�l�|hgh�xR�|hm�VY\ z R,\ z lYR�UWjxRw{µgkZ«VYrdR8{P\bX)T_gkZM~LÏd\bUHR��[�
TBX«Sd|hRxtdVWrdR�|�TBUW�xR�lWV>S�TBghUn�n¢]ghlYR�\BjxR�UW|¥T_Sp^�\xU�VWrdR
ì]R*S$TBVWgkVWghl
{dT_VqT�lYR*V>ghl z R�Vn¢�R�R�ZEop`]epTBZ�{)é²�8~d�]rdghl]ghZ${Pg�f�T_VYR�l�VYr$T_V
op`]e�{PR�ª$Z@R�lH{PRwf�gklWgh\xZ z \xcdZ${@TBUYghR�l�VWr$TBV�TBUWRHX«\xUWR�lYghX
gh|�TBU
VY\,éP�8± l z \bcdZ${dT_UYghR�l�VYr�TBZ5iØVYUYR*Rx± l�\bUL�b�YÎ�Î8± l�~�`�\bX z ghZdghZd�
VYr@R]UYR�lWcd|hVYl�UYR�S�\xUWVYRw{0gkZ���T z |hR�l � T_Z${ G t_¢HR]\ z lYR�UWjxR�VYr$T_V
op`]e�± l�f�|�TBlWlYg©ª³f�T_VYgh\xZ£\BjxR�UW|¥T_SEghl5rdgh�brdR�lYV�¢]ghVYr£VYrdR z R�lYV
ghZ${PghjPg�{Pc$TB|�X
R*VYrd\d{¡T_Z${£VYrdR*UYR�^C\bUYR!ghVYl
{PRwf�gklWgh\xZ z \bcdZ${b�
TBUWghR�l8TBUYR�ghZ!rdgh�xrdR*lYV8TB�bUYR�R�X«R�ZPV,¢]gkVWr¯VWrd\xlWR�\B^HVWrdR z R�lYV
ghZ${PghjPg�{Pc$TB|�X«R�VYrd\d{�~�§nZ¡Tb{d{PghVYgh\bZLtLop`]e�± l�\BjxR�UW|�TBS!¢]gkVWr
VYr@R z R�lYVÒX
R�VWrd\d{,¢�T_l�rdgh�xrdR�U�VWr$TBZ�TBZPm,S$TBghUº�Õ¢]ghlYR�\BjxR*UY|�TBS

z R�Vn¢HR*R�ZEVYrdRISdUYghX
ghVWgkjbR>T_|k�b\xUWgkVWrdX
lÒ^C\bU]^C\bcdU�\_^HVYrdR�{dTBV�T
lYR*VYlw~Ò�]rdR]\xZ@R]R��$f�R�SdVWgk\bZ
ghl�VWrdR ��\xVWR�l]{dTBV�T�lWR�Vw� z \xVWr)éP�
TBZ�{Ei]VYUWR�R
r�T�jxR
TBZETB|hX«\xlYV,S�R�Un^�Rwf�V�\BjxR�UW|¥T_S¯¢]ghVWr¡op`]e
TBZ�{
VWrdR�UWR�^C\xUWR8lYr@\B¢¬T�lWgkX«gh|¥T_UY|hm,rdgh�xr�S$T_gkUº�Õ¢]ghlWR�\BjxR*UY|�TBSL~
 ,ghjxR*Z¯VWr$TBV�tL\bZ°T�jbR�UqT_�xRxt�VWrdR
rPm z UWg¥{!f�|�TBlWlYg©ª$R�UWl5f�|�TBlWlYg©^Cm
VYR*lYV�ghZdlWVqT_Z$f�R�l,X
\blYV�lYghX
gh|�TBUW|hm8VY\�VWrdR z R�lYV,\B^�VYrdRISdUYghX
g©�
VYghjbR>TB|h�b\xUYghVWrdX
l¹^C\xU�RwTxfWr�{dTBV�T8lWR�Vwt@¢HRØª$Z${�VWr$TBV�VYr@R�Vn¢�\
X
\blYV�|hgk�bR�|hm5R��²S@|¥T_Z$TBVWgh\xZdlÒ^C\xU]¢]rPm�VWrdR,r[m z UWg�{)f�|¥T_lYlWg´ª�R�UYl
{Pg�{EZ@\xV8\bcdVYS�R�Un^�\xUYX VYr@R z R�lYV�\_^áéP�8t�i]VWUYR�RpTBZ�{ �W�ºÎ�Î
\xZ�R�TxfWr){dT_VqT,lWR�V]TBUYRbÙ�gkVÒgklÒgkX«S$\blYlWg z |kR�VY\�TxfWrdghR�jxR�rdgh�xrdR*U
Txf*f�cdUqTbf�ghR�l,\xZ�VYr@R�lYR�{dTBV�T�lYR�VWl,VYr$T_Z)VWrdR z R�lYV,\_^�VYr@R8rd\B�
X
\b�xR�Z@R�\xcdl,f�|�TBlWlYg©ª$R�UWl5\bUáo®`]e�± l»â���ãx�*�H���hä����w���8TBUWR5VW\P\
lYghX«gk|�T_U�VY\�ghX
S@UY\BjxR,f�|�TBlWlYg©ª³f�T_VYgh\xZ�S�R�Un^C\bUYX�TBZ$f�R,\BjbR�U]VYrdR
z R�lYV�rd\xX«\x�xR*ZdR�\xc@l�f�|�T_lYlYg©ª$R*U]^C\bU�T��bgkjbR�Z){@TBVqT�lWR�Vw~
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§nZp\bcdU�R��dS�R�UYghX«R�ZPVYl�VWrdR8rPm z UYg�{�f�|�TBlWlYg©ª$R�UWl,SdUY\d{Pc$f�Rw{ z m
op`]e�{Pg�{EZ@\xV
TxfWrdghR�jbR
rdgh�brdR�U
Txf*f�cdUqTbf�m�VYr$T_Z�VYrdR z R�lYV
rd\bX
\x�bR�ZdR�\bcdl5f�|�T_lYlYg©ª$R*U8^C\bU8RwTbfYr£\B^�VWrdR�ª$jbR){dT_VqT�lWR�VYl�~
�]rdR�UWR�^C\bUYRxtÒ¢HR�¢�R�UYR«Zd\xV8T z |hR�VY\¯{PR*X
\xZ@lYVYU�TBVWR�VYr$T_V8cdln�
ghZd�
{Pg � R�UYR�ZPV�â»��ãx�*���*�kä×�q�w����^C\bU�{Pg � R*UYR�ZPV�lWc z lWS$Txf�R*l8\B^�T
|hRwTBUWZdghZd��VqTBlW� Ú VY\�^C\bUYX T�rPm z UYg�{�f�|�TBlWlYg©ª$R�U ß |hRwTb{Pl]VY\�VYrdR
z R�lYV,f�|�TBlYlWg©ª$R�Uw~�ó�cdU>f�|�T_lYlYg©ª³f*TBVYgh\bZ
\BjxR*UY|�TBSpTBZ�TB|hmPlYghlHlWcd�B�
�xR*lYVYlMVn¢H\]S�\xlWlYg z |hR�R��dSd|�T_Z$TBVWgk\bZdl�VYr$T_VLZdR�R�{�^CcdUWVYrdR�UMghZ[jbR�ln�
VYgh�PTBVYgh\bZL~5ÏMghUYlWVY|hm[t��bUYRwT_VYR�U z R�ZdR�ª$VYl�\B^]rPm z UYg�{¯f�|¥T_lYlWg´ª�R�UYl
X)T�m z R�UWRwTB|hghÍ�Rw{�VWrdUY\bcd�xr«VYrdR]ghZ$f�|hcdlWgh\xZ�\B^�X
\d{PR*|$f�|�TBlWlYR�l
VYr�TBV]{P\5Z@\xVÒ^C\xUWX;S@gkR�f�R��n¢]gklWR,|kghZdR�TBU�S$T_UYVWgkVWgh\xZdl��P¢]gkVWr�VYrdR
ghZ$f�|hcdlWgk\bZ¡\_^If�|¥T_lYlWR�l
lWc$fWr¸TBl«lYSd|hghZdR�l�\bU
êxc�Tx{PU�TBVYg�f�{Pghln�
f�UWgkX«ghZ$TBZPV@^CcdZ$f�VWgh\xZdl�twVWrdR z R�ZdR�ª�VYl�\B^drdR�VWR�UY\b�xR�Z@R�\xcdl�f�|�TBln�
lYg©ª$R*UYl]X)T�m z R>X«\xUWR�f�|hRwTBUW|km«gh|k|hcdlWVYU�TBVYR�{�~ s lWRwf�\bZ${«gklWlYcdR
VY\«ghZ[jbR�lYVWgh�[TBVWR,gkl�¢]rdR�VWrdR�U8{dTBV�T�lYR�VWl8R��dghlYV�VYr$T_V>TBUWR z R�lYV
UYR*SdUYR�lWR�ZPVYRw{ z mET®r[m z UWg�{Ef�|�TBlYlWg©ª$R�Uw~!`�R�UYV�TBghZd|hmPtL¢�R)f�T_Z
f�UWRwTBVWR¯TBUWVYg©ª³f�g�TB|�{@TBVqT!lWR�VYl0^C\xU�¢]r@g¥fWr£VYrdghl�ghl�VYUWcdRxt z c@V
^CUW\xX­VYr@RHUWR�lYcd|hVWl�\_^$VYr@RHgh|h|hcdlYVWUqTBVWgh\xZ,ghVLghlLcdZ�f�|hRwTBU�¢]rdR�VWrdR�U
z R�VYVWR�UHTxf*f�cdUqTbf�ghR�lHf�T_Z z R]TxfWrdghR�jxR�{,^C\bU�VYrdRÒª$jxR]{dT_VqT]lWR�VYl�t
VYr�TBZEVYr@R
Txf�f�c@UqTxf�m¯\_^�VWrdR z R�lYVI\B^]VYrdR�lWR�V5\_^Øf�|¥T_lYlWg´ª�R�UYl
f�\bZdlYVWUYc$f�VWRw{®cdlYghZd��VWrdR,SdUYghX
ghVWgkjbR�TB|h�x\bUYghVYr@X
lw~
s lÒX
\xUWRH�PZd\B¢]|hRw{²�xR�T z \xc@V�VYrdR z g�TBlWR�l�\B^�X)TbfWrdghZdRH|hRwT_UYZP�
ghZd�$tMlYmPX z \x|hg�f8TBZ�{!lYVqT_VYghlYVWg�f�TB|]f�|�TBlWlYg©ª³f�T_VYgh\xZ¡T_|k�b\xUWgkVWrdX
l
z Rwf�\xX«R�l]T�jxTBgh|�T z |hRxtBVWrdR,R��)f�ghR�Z$f�m
\B^LVWrdR,lYRwT_UqfWrpTBZ${0VYrdR
êbc$TB|hghVnm�\B^�VWrdR�lW\x|hcdVWgk\bZdl�¢]gk|h|�ghX
SdUW\BjxRx~Ló�ZdR8{PghUWRwf�VYgh\bZ
ghZ
¢]rdg�fWr¡VW\¯R��dVWR�Z${�VWrdR�UYRwf�c@UYlYghjbR)�PZd\B¢]|hRw{²�xR�� z TBlWRw{£ghl5VW\
ghZ$f�\bUYS�\xUqT_VYR�VWrdR5UWR�lYc@|kVWl5\_^HR � \xUWVYl�lYc$fWrETBl8VWrdR»e²VqTBV�é�\b�
SdUW\wæ�Rwf�V�VY\�UWRw{Pc$f�R�VYr@R5TBX«\xcdZPV�\_^�lYR�TBUqfWr!UYRwêbcdghUWRw{�~Hó�ZdR
\B^�VWrdR�UYR�lWcd|hVYl�\_^�VYrdR�ePVqT_Vqé�\b�¯S@UY\wæ�R�f�V5ghl�TplWVYc${²mEVYr$T_V
UYR*|¥T_VYR�l]lWVqT_VYghlYVWg¥f*TB|�X
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