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GH IJKLMNOPKQMJ GR H S QTPMTQKU VMWOKQMJT XY H ZTKQ[ \K]T ^ML K_] \PKQMJ `X H aMJTKLOPKQMJ M^ b]LQMNQP cLdQKT GGe H fJ ]ghWQPQK ]g\[hW] Gei]^]L]JP]T Gj
GH kCDlBmnoDpBC

f [\QJ hLMdW][ QJ PW\TTQP\W [ ]P_\JQPT QT KM TKONU K_] ]g QTK]JP] QJqr\LQ\JK KMLQ ^ML s\[ QWKMJQ\J TUTK][ T M^ K_] ^ML[ t
uGv w ux y z v { GR |x |} ~ �� uz v y
QJ �_QP_ � QT \ T[ MMK_ �� qh ]LQMNQP hMK]JKQ\W H �_] �f� K_]ML][ \TqT]LKT K_\K KMLQ � QK_ ^L]�O]JPQ]T � K_\K T\KQT^U \ � QMh_\JKQJ] PMJNQKQMJ t

|� � � | � � |� |�� y � � � �� yh ]LTQTK hLMrQN]N K_\K � QT T[ \WW ]JMO�_ H �ML] hL]PQT]WU� �f� K_]MLU\TT]LKT K_\K ^ML \WW TOP_ � \JN TO� PQ]JKWU T[ \WW � K_]L] \L] T[MMK_^OJPKQMJT � u� y �v { � u� y � � � y � v \JN � u� y �v { � u� y � � � y � v � h ]LQMNQPQJ � � TOP_ K_\K � Q^ �] T]KuRv z u�v { � u�v ~ � u� u�v y �v x u�v { � u� u�v y �v�2 485:< :.�2 ,8 ,-1+� �=8 �2//. �83 ; 1+9 2+ :.=-,2+.+= <./75//.8+/ ��
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� QK_ °� { � yK_]J uz u�v y x u�vv QT \ TMWOKQMJ KM K_] s\[ QWKMJQ\J NUJ\[ QPT°z { ±²³w ux y z v °x { ²´w ux y z v µ¶OLK_]L[ ML] � � QT OJQ�O] � \JN � QT N]K]L[ QJ]N Oh KM \ KL\JTW\KQMJ HfNNQKQMJ\WWU� K_]L] QT \ r]PKML · \JN \ JO[d]L w u· v ^ML �_QP_ K_]s\[ QWKMJq¸\PMdQ ]�O\KQMJ

w u· ~ ²´¹ y z v { w u· v
_\T \ OJQ�O] uOh KM PMJTK\JKTv T[MMK_ h ]LQMNQP TMWOKQMJ \JN

� u� y �v { · ~ ²´¹ u� ~ � u� y �vv µVQJP] K_] POLr]T z u�v \L] P_\L\PK]LQTKQPT KM K_] s\[ QWKMJq¸\PMdQ ]�O\qKQMJ \JN T[MMK_ TMWOKQMJT \L] rQTPMTQKU TMWOKQMJT � K_]T] POLr]T \L] [ QJqQ[ Qº]LT M^ K_] \PKQMJ » ¼
½ ¾ uz y

°z v ~ · � °z ~ w u· v µ
^ML \WW KQ[ ]T ¿ \[MJ� \WW POLr]T � QK_ K_] T\[] ]JNhMQJKT HsM�]r]L � QK QT ÀJM�J K_\K KMLQ � QK_ ^L]�O]JPQ]T K_\K \L] TO� PQ]JKWUPWMT] KM L]TMJ\JP]T P\J d ] N]TKLMU]N dU \LdQKL\LQWU T[ \WW h ]LKOLd\KQMJTuT]] � ^ML QJTK\JP] � Á� \KÂÂÃ � Á� \KÂjÃ � Á¶MLÄXÃ � \JN ÁÅ]TÆÆÃv � ]r]J Q^ �QT \J\WUKQP H �_] MdÇ ]PKQr] M^ K_QT h\h ]L QT KM �Qr] \J ]W][ ]JK\LU hLMM^K_\K NM ]T JMK ]g QTK \ P_\J�] M^ PMMLNQJ\K]T \T QJ uRv �_QP_ T\KQTÈ]Tr]LU �]\À dMOJNT HÉ] T\U K_\K w QT Ê ËÌÍ ÎÎÏÐ ÑÒ ÓÔÏÕÖ ×ØÙÑÕ \K K_] LMK\KQMJ JO[d]L � Q^ tÚ� Û �_]L] QT \ T[MMK_ ^OJPKQMJ t

� u� y �v { � u� y � � � y � v yh ]LQMNQP QJ � � \JN \ NQÜ]L]JKQ\dW] ^OJPKQMJ ¹ uz y �v TOP_ K_\K ^ML
� u� y �v { · ~ ²´¹ u� ~ � u� y �v y �v y\JN \JU z½ � Ý� �uz u�v y x u�vv { uz½ ~ �� ~ � uz½ ~ �� y �v y � uz½ ~ �� y �vvQT \ TMWOKQMJ KM K_] s\[ QWKMJQ\J NUJ\[ QPT H f WTM �Þz ~ � uz y �v y z � Ý� ß { Ý� µ



¯¥à £á ¢«â¨¤¬¥ã¢¯¢âä ®¢¥ ®¢©£©¢âä ©£¯åâ¢£« §¨âæ£¡© çÚ� Û � T\KQTÈ]T K_] dMOJN tuYv |²è � u� y �v |y |² }è é � u� y �v | ê � �ë y^ML \ TOQK\dW] Ê � ì \JN \ hMTQKQr] PMJTK\JK � � �_QP_ [ \UN]h ]JN MJ � \JN � HsUhMK_]TQT Ú� Û []\JT K_\K �] \L] WM MÀQJ� ^ML \ í\�L\J�Q\J KMLOTK_\K QT \ �L\h_ M^ \ PWMT]N MJ]q^ML[ uz y · ~²´¹v � \T K_] MJ]T �O\L\JK]]NdU K_] �f� K_]MLUH �_] ^OJPKQMJ ¹ QT \ � î TMWOKQMJ KM K_] s\[ QWKMJq¸\PMdQ ]�O\KQMJ w u· ~ ²´¹ y z v { w u· v y\JN K_] MLdQK z u�v QJ Ú� Û� �_QP_ QT \ P_\L\PK]LQTKQP ^ML ¹ � QT QT [ QJQ[ \W �K_\K QT � QK [ QJQ[ Qº]T ï´ u�v ~ ¹ uz u�vv\[MJ� \WW íQhTP_QKº POLr]T � QK_ K_] T\[] QJQKQ\W PMJNQKQMJ � QJ �_QP_ ¹QT K_] r QTPMTQKU TMWOKQMJ M^ K_] s\[ QWKMJq¸\PMdQ ]�O\KQMJ \JNï´ u¿ v { » ¼
½ GR |

°z |} ± �� uz u�vv ~ · °z ~ w u· v ð� µ
É] T\U K_\K K_] LMK\KQMJ JO[d]L � QT ]ghMJ]JKQ\WWU PWMT] KM \ L]TMqJ\JP] Q^ K_]L] ]g QTKT \ T]�O]JP] ¿ñ ò ó \JN ôñ � î¼õ �� TOP_ K_\K

|� ± ôñ | ê ö�÷¼õ µIJ K_QT h\h]L �] �Qr] \J ]W][ ]JK\LU hLMM^ K_\K Q^ � QT ]gh MJ]JKQ\WWU PWMT]KM \ L]TMJ\JP] � K_]J QK QT hMTTQd W] KM PMJTKLOPK \J \J\WUKQP hMK]JKQ\W �TOP_ K_\K K_] s\[ QWKMJQ\J w QT JMK ÊqT[MMK_WU QJK]�L\dW] \K � � ]r]J^ML J]�\KQr] Ê H IJ h\LKQPOW\L � �_]ML][ j d]WM� � QWW hLMrQN] \ J]P]TT\LUPMJNQKQMJ ^ML T[ MMK_ QJK]�L\dQWQKU uJ\[ ]WU� ]TKQ[ \K] uÂv d ]WM� v � �_QP_P\J d ] ]\TQWU P_]PÀ]N QJ ]ghWQPQK ]g\[hW]T H ¶ML QJTK\JP] � QJ �_]ML][ Â\J ]ghWQPQK \J\WUKQP ]g\[hW] rQMW\KQJ� TOP_ PMJNQKQMJ QT N]\WK � QK_ HfJ\WM�MOTWU� PMJTQN]LQJ� � ø uQJTK]\N M^ \J\WUKQP hMK]JKQ\WTv MJ] P\J\WTM hLMr] K_\K ÊqT[ MMK_ QJK]�L\dQWQKU \WTM ^\QWT Q^ K_] LMK\KQMJ JO[d]L� QT h MWUJM[ Q\WWU PWMT] KM L]TMJ\JP]T � K_\K QT t
|� ± ôñ | ê �¿ ùñ y

^ML W\L�] ]JMO�_ ú HÉ] L][ \LÀ K_\K � OJWQÀ] K_] TK\JN\LN PMJr]LT] �f� []K_MNT � �] NMJMK L]WU MJ \JU PM[hOK\KQMJ M^ K_] ThWQKKQJ� M^ T]h\L\KLQP]T \JN � QJ ^\PK �
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MOL K]P_JQ�O]T \L] MJWU d\T]N MJ \qhLQMLQ ]TKQ[ \K]T ^ML rQTPMTQKU TMWOqKQMJT \JN [ QJQ[ QºQJ� MLdQKT KM K_] í\�L\J�Q\J NUJ\[ QPT H cOL hLMM^ �\T K_] MJ] QJ ÁÅ]TÆÆÃ � ^ML QJTK\JP] � L]WQ]T QJ T_M� QJ� K_\K Q^ TOP_ \ KMLOT]g QTK K_]J QKT MLdQKT NM JMK [ QJQ[ Qº] K_] \PKQMJ H IJ ÁÅ]TÆÆÃ � K_ QT QT NMJ]dU PM[hOKQJ� K_] \PKQMJ \WMJ� _M[MPWQJ QP MLdQKT H IJ K_QT h\h]L � �] OT]h ]LQMNQP MLdQKT � PMJTKLOPK]N OTQJ� ]W][ ]JK\LU dQ^OLP\KQMJ K_]MLU� �_QP_\L] JMK [ QJQ[ Qº]LT M^ K_] \PKQMJ H ÅU K\ÀQJ� W\L�]L \JN W\L�]L h ]LQMNT�] T_M� K_\K TOP_ \ KMLOT NM]T JMK ]g QK ^ML \LdQKL\LQWU T[ \WW � H fJQ[hMLK\JK ^]\KOL] QT K_\K Ê QJ uYv QT \WWM�]N KM K\À] J]�\KQr] r\WO]T H�ML]Mr]L � �] P\J KL]\K hMK]JKQ\WT � QK_ QJÈJQK]WU [ \JU _\L[ MJQPT uT]]V]PKQMJ ev H�_] h\h]L QT ML�\JQº]N \T ^MWWM� T t QJ T]PKQMJ R �] L]P\WW K_] [ \QJ ^\PKT\JN ]TKQ[ \K]T MJ rQTPMTQKU TMWOKQMJT ^ML s\[ QWKMJq¸\PMdQ ]�O\KQMJT � K_][ \QJ K]P_JQP\W hMQJKT � ]TKQ[ \K]T ^ML K_] \PKQMJ M^ [ QJQ[ QºQJ� MLdQKT � \JNK_] PMJTKLOPKQMJ M^ h ]LQMNQP MLdQKT � OTQJ� íQ\hOJMrqVP_[ QNK L]NOPKQMJ �\L] NQTPOTT]N � L]Th ]PKQr]WU� QJ T]PKQMJT Y \JN X � ÈJ\WWU� \J \J\WUKQPh MK]JKQ\W � ^ML �_QP_ w QT JMK ÊqT[MMK_WU QJK]�L\dW] QT PMJTKLOPK]N QJT]PKQMJ e H

R H ü pFoBFpDý þBÿnDpBCF
IJ K_QT T]PKQMJ �] L]P\WW TM[ ] ^\PKT \dMOK rQTPMTQKU TMWOKQMJT M^ s\[ QWKMJq¸\PMdQ ]�O\KQMJT H f T TK\K]N QJ K_] QJKLMNOPKQMJ � TOP_ L]TOWKT � QWW d ]K_] À]U KM TKONU K_] JMJq]g QTK]JP] M^ T[ MMK_ QJK]�L\dQWQKUH f T [MTK M^K_]T] L]TOWKT \L] JMK J]� � K_]U � QWW d ] TK\K]N ^ML K_] PMJr]JQ]JP] M^ K_]L]\N]L � \JN K_] hLMM^T P\J d] ^MOJN QJ K_] L]^]L]JP]T [ ]JKQMJ]N H�_] ÈLTK L]TOWK �] �OMK] QT K_] PW\TTQP\W íQMJT � b\h\JQPMW\M \JNS\L\N_\J K_]ML][ MJ K_] ]g QTK]JP] M^ h ]LQMNQP rQTPMTQKU TMWOKQMJT KMs\[ QWKMJq¸\PMdQ ]�O\KQMJT ÁíbSÂÂÃ H������� � uí QMJT � b\h\JQPMW\M � S\L\N_\Jv � ��		 ÎÌ Õ

w ux y z v { GR |x |} ~ �� uz v
 ÓÏÐ � uz v ÌÍ ÎÎÏÐ ØÔ� �� 	 Õ×ÓÎ�Ó� ÓÔ z  �Ð ÕÔ� � Î× ØÔÒ �ØÑ� Õ · �ì � ÏÐ Õ×Õ Õ� ÓÌÏÌ Ø �ÔÓ�� Õ Ô�ÍÙÕ× w u· v � ÏÐ Õ Õ� Õ�ÏÓ�Õ � ØÍ ÓÑÏÎÔÓØÔ� � Î×
ÐÓ�Ð ÏÐ Õ Õ��ØÏÓÎÔuXv w u· ~ ²´¹ uz y · v y z v { w u· vÐØÌ Ø �� Ë	 Õ×ÓÎ�Ó� �ÓÌ �ÎÌÓÏÒ Ì ÎÑ� ÏÓÎÔ ¹  ��×ÏÐ Õ×Í Î×Õ w u· v ÓÌ �ÎÔ�Õ� ÓÔ·  �Ð Õ �ÓÌ �ÎÌÓÏÒ Ì ÎÑ� ÏÓÎÔ ÓÌ Ì ÕÍ Ó�ÎÔ �Ø�Õ ØÔ� � Ó	 Ì �ÐÓÏ� 
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¶ML K_] L]\N]LT �_QP_ \L] JMK ^\[ QWQ\L � QK_ rQTPMTQKU TMWOKQMJT � �]L]P\WW K_\K \ rQTPMTQKU TMWOKQMJ ¹ KM uXv QT \ PMJKQJOMOT ^OJPKQMJ � QK_K_] ^MWWM� QJ� hLMh]LKU t ^ML \JU T[MMK_ ^OJPKQMJ � \JN \K \JU hMQJK z½\K �_QP_ ¹ ± � _\T \ WM P\W [ \gQ[O[ uL]Th H WM P\W [ QJQ[O[ v �] _\r]w u· ~ ²´� uz½ v y z ½ v ê w u· v uL]Th H � w u· vv HS QTPMTQKU TMWOKQMJT M^ uXv _\r] \ r\LQ\KQMJ\W P_\L\PK]LQº\KQMJ \T Èg]NhMQJKT M^ \ PMJKLMW K_]MLU hLMdW][ uT]] � ^ML QJTK\JP] Á¶VÄYÃv H �_] \PKQMJï´ M^ \ íQhTP_QKº MLdQK z u�v QT �Qr]J dU

uev ï´ u¿ v { » ¼
½ GR |

°z |} ± �� uz u�vv ~ · °z ~ w u· v ð� µ
�_]J � �] _\r] t������� � � �ÕÏ ¹ ÙÕ Ø �ÓÌ �ÎÌÓÏÒ Ì ÎÑ� ÏÓÎÔ ÏÎ ��� ØÔ� ï´ ØÌ ÓÔ ��� �Ð ÕÔ� ¹ uz v { QJ^´  !" #´  ½"$´ ï´ u¿ v ~ ¹ uz u¿ vv y
ÓÔ 
ÐÓ�Ð ÏÐ Õ ÓÔ% Í �Í ÓÌ ÏØ& ÕÔ Î�Õ× ØÑ Ñ � Ó	 Ì �ÐÓÏ� Ï×Ø' Õ�ÏÎ×ÓÕÌ z u�v 
 ÓÏÐÓÔÓÏÓØÑ �ÎÔ�ÓÏÓÎÔ z uÆv { z  ��×ÏÐ Õ×Í Î×Õ� ÏÐ Õ×Õ ÓÌ Ø Í ÓÔÓÍ Ó� ÓÔÖ Ï×Ø' Õ�ËÏÎ×Ò 
ÐÓ�Ð ÐØÌ ( °z ()* ê � � ÓÔ�Õ	 ÕÔ�ÕÔÏ Î� � � � Î× ÌÍ ØÑ Ñ � IJ �]J]L\W � K_] TMWOKQMJT KM uXv \L] JMK T[ MMK_ � _M�]r]L rQTPMTQKUTMWOKQMJT ]JÇ MU TM[] L]�OW\LQKU� \T T_M�J QJ K_] J]gK K_]ML][ H��� � + � uf hLQMLQ íQhTP_QKº ]TKQ[ \K]Tv � ��		 ÎÌ Õ ¹ ÓÌ Ø �ÓÌ �ÎÌÓÏÒ Ì ÎËÑ� ÏÓÎÔ ÏÎ ���  �Ð ÕÔ� � Î× ØÔÒ ,

¹ uz ~ ,v ~ ¹ uz ± ,v ± R¹ uz v ê � (² � ()* �î-} (, (} y
ÓÔ 
ÐÓ�Ð ( � ( ÓÌ ÏÐ Õ 	 Õ×ÓÎ�Ó� �ÓÌÏØÔ �Õ ÓÔ ÏÐ Õ ÏÎ×�Ì .(/ ( { QJ^ø012 |/ ~ � |µ3Ô 	Ø×ÏÓ�� ÑØ×� ÏÐ ÓÌ ÓÍ	 ÑÓÕÌ(²¹ ()* ê � (² � ()* �î-} µ4lBB5 6 VQJP] ¹ QT h ]LQMNQP � �] [ \U \TTO[] K_\K (, ( { |, |H í]K z u�v �Æ ê � ê î78 � d ] \J MhKQ[ \W KL\Ç ]PKMLU � QK_ z uÆv { z H �]ÈJ]9 : u�v { z u�v ; , uG ± < ��v µ
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¹ uz ~ ,v ~ ¹ uz ± ,v ± ¹ uz v ê
ê » î-78

½ GR |
°z u�v ± < �, |} ~ GR |

°z u�v ~ < �, |} ± |
°z u�v |}~~ > u� (² � ()* |, |vð� êê � (² � ()* < � |, |µIK QT \ �]WW ÀJM� L]TOWK K_\K \ T][ QPMJP\r] h ]LQMNQP ^OJPKQMJ QT íQhTP_QKº H? VQJP] K_] �MLÀT M^ ¶\K_Q Á¶\KÄ`\ � ¶\KÄ`d � ¶\KÄÂ\ � ¶\KÄÂdÃ � \JN ZÁZÄÄÃ � \[MJ� MK_]LT � K_] PMJJ]PKQMJ d]K�]]J r QTPMTQKU TMWOKQMJT \JN K_]�]\À �f� K_]MLU _\T d ]PM[ ] \ �]WW ]TK\dWQT_]N ^\PK H É] TO[[\LQº]TM[ ] M^ K_]T] L]TOWKT QJ K_] J]gK K_]ML][ uT]] \WTM ÁZ@ ÆGÃv H������� A � �ÕÏ ¹ uz y · v ÙÕ Ø �ÓÌ �ÎÌÓÏÒ Ì ÎÑ� ÏÓÎÔ ÏÎ ���  �Ð ÕÔ� � Î× ØÔÒ· ÏÐ Õ×Õ Õ� ÓÌÏÌ Ø Ì ÕÏ� ÏÐ Õ B ØÏÐ Õ× Ì ÕÏ� �ÎÔÏØÓÔ Õ� ÓÔ ÏÐ Õ Ö ×Ø	 Ðuz y · ~ ²´¹ uz y · vv y
ÐÓ�Ð ÓÌ ÓÔ�Ø×ÓØÔÏ �Ô�Õ× ÏÐ Õ � ØÍ ÓÑÏÎÔÓØÔ �ÒÔØÍ Ó�Ì°z { ±²³w ux y z v °x { ²´w ux y z v µ��×ÏÐ Õ×Í Î×Õ� Ó� ¹ ÓÌ ÌÍ ÎÎÏÐ � ÏÐ ÓÌ Ì ÕÏ ÓÌ ØÔ ÓÔ�Ø×ÓØÔÏ ÏÎ×�Ì ØÔ� ØÔÒÏ×Ø' Õ�ÏÎ×Ò uz u�v y x u�vv ÏÎ ÏÐ Õ � ØÍ ÓÑÏÎÔÓØÔ �ÒÔØÍ Ó�Ì ÓÌ Ø Í ÓÔÓÍ Ó� Õ×� ÏÐ ØÏÓÌ ¹ uz uÆvv { ï´ u¿ v ~ ¹ uz u¿ vv µ�_] LMK\KQMJ r]PKML ô M^ \ POLr] z u�v QT K_] WQ[ QK

WQ[¼ C D z u¿ v¿ { ô yhLMrQN]N QK ]g QTKT H IK KOLJT MOK K_\K MJ] P\J L]W\K] K_] NQÜ]L]JKQ\dQWQKUhLMh ]LKQ]T M^ K_] ]Ü]PKQr] s\[ QWKMJQ\J w � QK_ \TU[hKMKQP hLMh ]LKQ]T �TOP_ \T K_] LMK\KQMJ JO[d]L � M^ K_] KL\Ç ]PKMLQ]T QJ K_] �\K_]L T]K H IJK_] J]gK K_]ML][ �] TK\K] MJ] h MTTQd W] L]TOWK � T]] \WTM Á@M[ÆRÃ ^MLT_\Lh ]L \TU[hKMKQP ]TKQ[ \K]T H������� E � ��		 ÎÌ Õ ÏÐØÏ z u�v ÓÌ Ø Í ÓÔÓÍ Ó� ÓÔÖ Î×ÙÓÏ �Î××ÕÌ	 ÎÔ�ÓÔÖ ÏÎÌ ÎÍ Õ ·  �Ð ÕÔ� ÏÐ Õ ×ÎÏØÏÓÎÔ Ô�ÍÙÕ× ô Î� z u�v ÓÌô { ±² F w u· v y	 ×Î�Ó�Õ� w u· v ÓÌ �Ó� Õ×ÕÔÏÓØÙÑÕ ØÏ · 
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í]K ¾ uz y H v d ] K_] í]�]JNL] KL\JT^ML[ M^ w ux y z v � K_\K QT �

¾ uz y H v { TOh³ ±x � H ± w ux y z v µ
IJ MOL P\T]

¾ uz y H v { GR |H |} ± �� uz v µ
�_] í]�]JNL] KL\JT^ML[ M^ w u· v QT N]ÈJ]N dU
ujv ¾ uô v { TOhF ±· � ô ± w u· v µ
�_] J]gK K_]ML][ T_M� T K_\K ¾ QT \J \r]L\�] M^ ¾ \WMJ� \ [ QJQ[ QºQJ�KL\Ç ]PKMLU ÁZ@Æ GÃ H������� I � �ÕÏ z u�v ÙÕ Ø Í ÓÔÓÍ Ó� ÓÔÖ Ï×Ø' Õ�ÏÎ×Ò 
 ÓÏÐ ×ÎÏØÏÓÎÔ �Õ�ÏÎ×ô � ÏÐ ÕÔ �

¾ uô v { WQ[¼ C D G¿ » ¼
½ ¾ uz y

°z vð� µ3Ô 	Ø×ÏÓ�� ÑØ×� Ó� ÏÐ Õ Ì�	 ×ÕÍ �Í ÎÔ �J� ÓÌ Ø�ÐÓÕ�Õ� ØÏ · K � ÏÐ ÕÔ
¾ uô v ~ w u· K v ~ · K � ô { Æ µ

Y H L FD pM NDEF 5Bl DOE NoDpBC
IJ K_QT T]PKQMJ �] hLMr] K_] [ \QJ K]P_JQP\W ]TKQ[ \K]T PMJP]LJQJ� K_]NQÜ]L]JP] M^ \PKQMJ d]K�]]J MLdQKT M^ NQÜ]L]JK LMK\KQMJ JO[d]LT H f WWK_]T] ]TKQ[ \K]T \L] ]W][ ]JK\LU� dOK K_]U \L] \WTM K_] À]U KM MOL [ \QJL]TOWK HIJ �_\K ^MWWM� T � �] \TTO[ ] K_] ^L]�O]JPU � KM d ] Èg]N HIJ K_] ÈLTK W][[\ � �] PMJTQN]L K�M NQÜ]L]JK h ]LQMNQP MLdQKT � JMKJ]P]TT\LQWU [ QJQ[ QºQJ� JML T\KQT^U QJ� K_] ]�O\KQMJT M^ [MKQMJ � � QK_K_] T\[ ] h ]LQMN ¿ \JN LMK\KQMJ r]PKML ô H IJ �]J]L\W � K_]U � QWW _\r]NQÜ]L]JK \PKQMJ � �_QP_ P\J d] ]TKQ[ \K]N � ^ML T[ \WW � � dU K_] �]WJQÀMr�\h t

u`v P { » ¼
½ � uQz½ ~ ô �v ± � uQz î ~ ô �vð� µ

��� � + � � �ÕÏ z½ ØÔ� z î ÙÕ Ï
 Î 	 Õ×ÓÎ�Ó� Î×ÙÓÏÌ ÓÔ Ý� Î� � ×Õ�� ÕÔ �Òô � î¼ ��  R ÌÌ�Í Õ ÏÐØÏ
z S u�v { Qz S ~ ô � ~ �9S u�v y
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 ÓÏÐ 9S uÆv { 9S u¿ v  R ÌÌ�Í Õ � �×ÏÐ Õ× ÏÐØÏ 9S ÏÎÖ ÕÏÐ Õ× 
 ÓÏÐ ÓÏÌ �Õ×Ó�ØÏÓ�ÕØ×Õ ÙÎ�Ô�Õ� �Ð ÕÔ�ï´U u¿ v ± ï´ V u¿ v � � » ¼
½ � uQz î ~ ô �v ± � uQz½ ~ ô �vð� ± > u�}¿ v µ��×ÏÐ Õ×Í Î×Õ� ÏÐ Õ ÏÕ×Í > u�}¿ v �ØÔ ÙÕ ÕÌÏÓÍ ØÏÕ� ÙÒ

� �}¿ W( °9 (})* ~ (² � ()* (9 ()* X µ4lBB5 6 cdT]Lr] K_\Kï´U u¿ v ± ï´ V u¿ v { » ¼
½ GR |ô ~ � °9½ |} ± GR |ô ~ � °9 î |}~~ �� uQz î ~ ô � ~ �9 îv ± �� uQz½ ~ ô � ~ �9½ v~~ · K � uô ~ � °9½ v ± · K � uô ~ � °9 îvð� �

�� » ¼
½ � uQz î ~ ô �v ± � uQz½ ~ ô �vð� ± > u�}¿ v ?IJ K_] J]gK W][[\ � �] PMJTQN]L MLdQKT �_MT] LMK\KQMJ JO[d]LT \L]PWMT] \JN _\r] K_] T\[ ] QJQKQ\W h MQJK � \JN ]TKQ[ \K] K_] NQÜ]L]JP] d ]qK�]]J K_]QL \PKQMJT H ¶ML TQ[hWQPQKU� QJ �_\K ^MWWM� T �] � QWW \TTO[]¿ � GH��� � + A � �ÕÏ ô ØÔ� � ÙÕ Ö Ó�ÕÔ ×ÎÏØÏÓÎÔ Ô�ÍÙÕ×Ì  R ÌÌ�Í Õ ÏÐØÏ z u�vØÔ� / u�v Ø×Õ� ×ÕÌ	 Õ�ÏÓ�ÕÑÒ� Î×ÙÓÏÌ Î� ×ÎÏØÏÓÎÔ Ô�ÍÙÕ×Ì ô ØÔ� �  ��		 ÎÌ ÕÏÐØÏ z u�v ÐØÌ 	 Õ×ÓÎ� ¿ ØÔ� ÍÓÔÓÍ Ó� ÕÌ ÏÐ Õ Ø�ÏÓÎÔ ØÍ ÎÔÖ ØÑ Ñ ¿ Ë	 Õ×ÓÎ�Ó�Î×ÙÓÏÌ 
 ÓÏÐ ÓÔÓÏÓØÑ �ÎÔ�ÓÏÓÎÔ z uÆv  ��×ÏÐ Õ×Í Î×Õ ØÌÌ�Í Õ ÏÐØÏ/ u�v { �� ~ � u�� y �vÌØÏÓÌ% ÕÌ z uÆv { / uÆv  �Ð ÕÔï´ ± ï Y ê � Z¿ } |ô ± � |yÏÐ Õ �ÎÔÌÏØÔÏ � Z ÌØÏÓÌ% ÕÌ .

� Z ê � uG ~ (² � ()* ~ (² }� ()* ~ (² � ()* v}4lBB5 6 VQJP] K_] MLdQK z u�v QT [ QJQ[ \W � K_] MLdQK [z { ô � ~ � uô � y �v_\T \ W\L�]L \PKQMJ � K_\K QT tï´ u¿ v ê » ¼
½ GR |ô ~ ² � uô � y �vô |} ± �� uô � ~ � uô � y �vv ~~ · K � ² � uô � y �vô ± ¾ uô vð� y
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OTQJ� K_] ^\PK K_\K � ^ML \JU ô �

w u· K v ~ ¾ uô v ~ · K � ô { Æ µ
¶OLK_]L[ ML]ï Y u¿ v { » ¼

½ GR |� ~ ² � u�� y �v� |} ± �� u�� ~ � u�� y �vv ~~ · ] � ² � u�� y �v� ± ¾ u� vð� µ�_]J � TQJP] ¾ QT PMJr]g QK QT WM P\WWU íQhTP_QKº � \JN TM
» ¼
½ ¾ uô v ± ¾ u� v ê � |ô ± � |¿ µ

VQJP] � uô y ¿ y �v { � uÆ y �v � �] _\r]» ¼½ W· K � ² � uô � y �vô ± · ] � ² � u�� y �v�X {
{ ±· ] Á� u�¿ y �v ± � uÆ y �vÃ

ê �½ |� ± ô |¿ y\JN K_] PMJTK\JK �½ P\J d ] ]TKQ[ \K]N dU �½ ê � uG ~ (² � ()* v H�_] L][ \QJQJ� K]L[ T P\J d ] ]TKQ[ \K]N dU t
» ¼
½ GR |ô ~ ² � uô � y �vô |} ± GR |� ~ ² � u�� y �v� |}±± �� uô � ~ � uô � y �vv ~ �� u�� ~ � u�� y �vv ð� êê � î¿ } |ô ± � | yK_] PMJTK\JK � î P\J d] dMOJN]N dU

� î ê � uG ~ (² � ()* ~ (² }� ()* ~ (² � ()* v} µ ?��� � + E � �Î× ØÔÒ ¿ Ë	 Õ×ÓÎ�Ó� ��×�Õ z u�v 
 ÓÏÐ ×ÎÏØÏÓÎÔ Ô�ÍÙÕ× ô 
 ÕÐØ�Õ ï´ u¿ v � Æ µ4lBB5 6 i]P\WW K_\Kï´ u¿ v { » ¼
½ ¾ uz y

°z v ~ · K � u °z ± ô v ± ¾ uô vð� y
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\JN

¾ uô v ê WQ[ñC D G_¿ » ñ¼
½ ¾ uz y

°z v ~ · K � u °z ± ô vð� {
{ G¿ » ¼

½ ¾ uz y
°z v ~ · K � u °z ± ô vð� µ ?É] T_M� QJ K_] J]gK W][[\ K_\K K_] \PKQMJ ï M^ \ [ QJQ[ QºQJ� POLr]QT \W[ MTK QJN]h ]JN]JK MJ K_] QJQKQ\W h MQJK H��� � + I � ��		 ÎÌ Õ ÏÐØÏ ÏÐ Õ ÌÒÌÏÕÍ ÓÌ ÌÍ ÎÎÏÐ ÑÒ ÓÔÏÕÖ ×ØÙÑÕ ØÏ � ØÔ� ÑÕÏ/ { �� ~ � u�� y �v  �Ð ÕÔ�

|
ï Y u¿ v | ê � �î-} (/ u¿ v ± / uÆv ( yÓÔ 
ÐÓ�Ð ( � ( ÓÌ ÏÐ Õ 	 Õ×ÓÎ�Ó� �ÓÌÏØÔ �Õ ÓÔ ÏÐ Õ ÏÎ×�Ì  ��×ÏÐ Õ×Í Î×Õ� Ó�ô � î¼ �� � ÏÐ ÕÔ
|
ï Y u¿ v | ê � î�î-} |ô ± � |¿ yØÔ� ÏÐ Õ �ÎÔÌÏØÔÏ � î ê � uG ~ (² � ()* v uG ~ (² � ()* v 4lBB5 6 �_] ÈLTK ]TKQ[ \K] ^MWWM� T ^LM[ K_] ]g QTK]JP] M^ \ u� îv rQTqPMTQKU TMWOKQMJ ¹ PMLL]ThMJNQJ� KM � � ^LM[ Ú� Û \K h\�] R � K_] \qhLQMLQíQhTP_QKº ]TKQ[ \K]T M^ W][[\ G� \JNï Y u¿ v { ¹ u/ uÆvv ± ¹ u/ u¿ vv µ�_] T]PMJN ]TKQ[ \K] ^MWWM� T ^LM[ K_] ÈLTK MJ] \JN K_] _UhMK_]TQT H ?ÅU PM[dQJQJ� \WW K_] hL]rQMOT W][[\T � MJ] P\J hLMr] K_\K Q^ K_]�]WJQÀMr �\h P � \T N]ÈJ]N QJ u`v � QT KM M W\L�] � K_]J K_] TUTK][ QT JMKT[MMK_WU QJK]�L\dW] \K � H������� ` � ��		 ÎÌ Õ ÏÐ Õ ÌÒÌÏÕÍ ÓÌ ÌÍ ÎÎÏÐ ÑÒ ÓÔÏÕÖ ×ØÙÑÕ ØÏ � ØÔ� ØÌËÌ�Í Õ ÏÐØÏ ÏÐ Õ×Õ Ø×Õ Ï
 Î 	 Õ×ÓÎ�Ó� Î×ÙÓÏÌ z½ y z î � 
 ÓÏÐ 	 Õ×ÓÎ� ¿ � 
 ÓÏÐ � ×ÕË�� ÕÔ �Ò ô � î¼ �� � Î� ÏÐ Õ � Î×Íz S u�v { Qz S ~ ô � ~ �9S u�v yØÌ ÓÔ ÑÕÍÍØ a �ÕÏ �Ì ØÌÌ�Í Õ ÏÐØÏ z S Ø×Õ Ø�ÏÓÎÔ Í ÓÔÓÍ Ó� ÓÔÖ ØÍ ÎÔÖ ØÑ Ñ¿ Ë	 Õ×ÓÎ�Ó� Î×ÙÓÏÌ 
 ÓÏÐ ÓÔÓÏÓØÑ �ÎÔ�ÓÏÓÎÔ z S uÆv  �ÕÏP { » ¼
½ � uQz î ~ ô �v ± � uQz½ ~ ô �vð� µ�Ð ÕÔ�

uÂv P ê b� î ¿ }� |ô ± � | ~ �}�¿ c µ



¯¥à £á ¢«â¨¤¬¥ã¢¯¢âä ®¢¥ ®¢©£©¢âä ©£¯åâ¢£« §¨âæ£¡© ���Ð Õ �ÎÔÌÏØÔÏ � î �Õ	 ÕÔ�Ì 	 ÎÑÒÔ ÎÍ ÓØÑ ÑÒ ÓÔ (² � ()* � (² }� ()* � (² � ()*ØÔ� (� ()* d ÏÐ Õ �ÎÔÌÏØÔÏ �} �Õ	 ÕÔ�Ì 	 ÎÑÒÔ ÎÍ ÓØÑ ÑÒ ÓÔ (² }� ()* � (² � ()* �(� ()* � ÓÔ (9S ()* � ( °9S ()* 4lBB5 6 í]K /S d] \ [ QJQ[ \W MLdQK � QK_ ^L]�O]JPU � M^ K_] ^ML[ uRv �� QK_ QJQKQ\W PMJNQKQMJ Q/S { Qz S H �_QT P_MQP] QT hMTTQd W] dU \TTO[hKQMJÚ� ÛH f TTO[] ï´U ê
ï´ V H �_]J u]r\WO\KQJ� \WW \PKQMJT \K KQ[ ] ¿ vï´ V ± ï´U ê

ï´ V ± ï Y V ~ ï Y V ± ï´U µ
¶LM[ W][[\ R � �] _\r]�P ± � �}¿ ê

ï´ V ± ï´U µ
í][[\ Y UQ]WNT ï´ V ± ï Y V ê � Z¿ } |ô ± � |µí][[\ e Q[hWQ]T

|
ï Y V | ê � î�î-} |ô ± � |¿ µ¶ QJ\WWU� ^LM[ W][[\ X ï´U � Æ yUQ]WNT K_] W\TK QJ]�O\WQKU J]P]TT\LU KM K_] ]TKQ[ \K] H ?

X H ABCFDlnoDpBC B5 4ElpBmpo elf pDF
�_] [\QJ �M\W M^ K_QT T]PKQMJ QT KM OT] \ �]WW ÀJM�J íQ\hOJMrqVP_[ QNK L]NOPKQMJ KM PMJTKLOPK h ]LQMNQP MLdQKT ^ML �_QP_ K_] ]TKQ[ \K]TQJ K_] hL]r QMOT T]PKQMJ P\J d] \hhWQ]N H������� g� �ÕÏ ô � î¼ ��  �Ð Õ×Õ Õ� ÓÌÏÌ h i G� 	 ÎÑÒÔ ÎÍ ÓØÑ ÑÒ �Õ	 ÕÔ�ËÓÔÖ ÎÔ ¿ ØÔ� ÎÔ ÏÐ Õ � j ËÔ Î×Í Î� � ÌÎ ÏÐØÏ. Ó� h � k G� ÏÐ Õ ÌÒÌÏÕÍ ÐØÌØ 	 Õ×ÓÎ�Ó� Î×ÙÓÏ uzK u�v yx K u�vv Î� ×ÎÏØÏÓÎÔ Ô�ÍÙÕ× ô  ��×ÏÐ Õ×Í Î×Õ� Ì� �ÐÎ×ÙÓÏ Ð ØÌ ÏÐ Õ � Î×Í

zK u�v { z l uÆv ~ ô � ~ �9K u�v yx K u�v { ô ~ � °9K u�v y
 ÓÏÐ 9K uÆv { 9K u¿ v { Æ yTOhm0 n½ #¼ o |9K u�v | ~ ¿ TOhm0 n½ #¼ o | °9K u�v | ê h µ



�  ¡¢£¤£ ¥ ¦ ¤£§¨© ª ¨«¬¢£ ®¥¯¡¢«£¢4lBB5 6 ¶ML K_] hLMM^ M^ K_QT K_]ML][ �] � QWW ^MWWM� K_] �]WW ÀJM�JíQ\hOJMrqVP_[ QNK L]NOPKQMJ uT]] � ^ML QJTK\JP] ÁfapZÂ`Ã � ÁÅÅSÆYÃ \JNL]^]L]JP]T K_]L]QJ v H i][\LÀ\dWU� K_] N]TQL]N h]LQMNQP MLdQKT � QWW d ]MdK\QJ]N \T PLQKQP\W hMQJKT M^ \ TOQK\dWU L]TKLQPK]N \PKQMJ ^OJPKQMJ\W H É]ÈLTK dOQWN \ ^\[ QWU M^ hT]ONMqMLdQKT � K_\K QT � POLr]T uz u�v y x u�vv �_QP_T\KQT^U K_] ]�O\KQMJT M^ [ MKQMJ \JN � QK_ z uÆv { z u¿ v \JN x uÆv {x u¿ v ~ > u�v H��� � + ` � �ÕÏ ô � î¼ ��  � Ó� z l � Ý�  �Ð ÕÔ� ÏÐ Õ×Õ Õ� ÓÌÏÌ h i G�	 ÎÑÒÔ ÎÍ ÓØÑ ÑÒ �Õ	 ÕÔ�ÓÔÖ ÎÔ ¿ ØÔ� ÎÔ ÏÐ Õ � j ËÔ Î×Í Î� � ÌÎ ÏÐØÏ. Ó�h � k G� ÏÐ Õ×Õ Õ� ÓÌÏÌ uz´ q u�v y x ´ q u�vv � 
Ð ÎÌ Õ �Õ	 ÕÔ�ÕÔ �Õ ÎÔ z l ÓÌ � î �
ÐÓ�Ð ÌØÏÓÌ% ÕÌ ÏÐ Õ Õ��ØÏÓÎÔ Î� Í ÎÏÓÎÔ � Î× ØÔÒ ÏÓÍ Õ � � ÁÆ y ¿ Ã � ØÔ� Ì� �ÐÏÐØÏ z´ q u�v { z l ~ ô � ~ �9 u�v yx ´ q u�v { ô ~ � °9 u�v y9 uÆv { 9 u¿ v { Æ yTOhm0 n½ #¼ o |9 u�v | ~ ¿ TOhm0 n½ #¼ o | °9 u�v | ê h µ4lBB5 6 í]K � { � î uÁÆ y ¿ Ã y ì � v � r { Þ� � � t � uÆv { � u¿ v { ÆßHaMJTQN]L � \JN r \T Å\J\P_ Th\P]T ]JNM�]N � QK_ K_] JML[ t(� ( { TOhn½ #¼ o |� | ~ ¿ TOhn½ #¼ o | °� | µ�]ÈJ] K_] WQJ]\L Mh ]L\KML s MJ r \Ts � u�v { » m
½ » t½ � uuv ðu ðv ± �¿ » ¼

½ » t½ � uuv ðu ðv y � � � ÁÆ y ¿ Ã µ
�_]J � s u� v w r \JN K_] Mh]L\KML JML[ M^ s QT d MOJN]N dU X¿ } H¶OLK_]L[ ML] � Q^ � { s � � K_]J � QT � } \JN x� { � H fNNQKQMJ\WWU� W]K yd ] �Qr]J dU ty u� u�vv {� z uz l ~ ô �v ± � z uz l ~ ô � ± �s u� z uz l ~ ô �vv ~ �� u�vv {

{� z uz l ~ ô �v ± � z {z l ~ ô � ~ � �¿ » ¼
½ » t½ � z uz l ~ ô uv ðu ðv ±

±� » m
½ » t½ � z uz l ~ ô uv ðu ðv ~ �� u�v| µ}MKQP] K_\K (y uÆv ( ê h � � ^ML \ TOQK\dW] PMJTK\JK h �_QP_ QT hMWUJM[ Q\WQJ ¿ \JN QJ K_] � j qJML[ M^ � H �ML]Mr]L � K_] íQhTP_QKº JML[ M^ y QJK_] OJQK d\WW QT d MOJN]N dU � h � H É _]JP] � |sy uÆv | ê � h � � K_]L]^ML]



¯¥à £á ¢«â¨¤¬¥ã¢¯¢âä ®¢¥ ®¢©£©¢âä ©£¯åâ¢£« §¨âæ£¡© �çuT]] ÁÅÅSÆYÃv � Q^ udU P_\J�QJ� h ò � h � Q^ J]P]TT\LU v h � k G� K_]L]]g QTKT � � � TM K_\K (� ( ê h \JN � { sy � H �_] N]TQL]N hT]ONMqMLdQKQT K_]J
z´ q u�v { z l ~ ô � ~ �9 u�v yx ´ q u�v { ô ~ � °9 u�v y�_]L]9 u�v { �¿ » ¼

½
» t½ � z uz l ~ ô uv ðu ðv ± » m

½
» t½ � z uz l ~ ô uv ðu ðv ~ � u�v µ

f WTM � K_] [ \h z l ~ò uz´ q y x ´ q v QT � î dU K_] TK\JN\LN I[hWQPQK ¶OJPKQMJ�_]ML][ H ?�_] hLMM^ M^ K_]ML][ ` ]JNT \T ^MWWM� T H í]K uz´ q y x ´ q v d ] K_] hT]ONMqMLdQK PMJTKLOPK]N \dMr] H�]ÈJ] K_] ^OJPKQMJ\W � MJ Ý� \T
uÄv � uz l v { » ¼½ ¾ uz´ q u�v y °z´ q u�vv ð� µ
�_]J � PLQKQP\W h MQJKT ^ML � \L] h ]LQMNQP TMWOKQMJT M^ K_] ]�O\KQMJ M^[ MKQMJ � \T K_] L]\N]L [ \U ]\TQWU P_]PÀ dU QJTh ]PKQJ� K_] ZOW]L ]�O\KQMJ^ML � H �_] ]g QTK]JP] M^ PLQKQP\W hMQJKT ^ML � MJ Ý� QT JM� \ �]WW ÀJM�J^\PK ^LM[ ÈJQK]qNQ[ ]JTQMJ\W \J\WUTQT H ?í]K OT hMQJK MOK TM[ ] ]\TU L]W\KQMJT d ]K�]]J K_] ^OJPKQMJ\W � \dMr]\JN K_] \PKQMJ t��� � + g� 3� uz´ q u�v y x ´ q u�vv ÓÌ Ø 	 Ì Õ��ÎËÎ×ÙÓÏ �ÎÔÌÏ×� �ÏÕ� ÓÔ ÑÕÍÍ Ø JØÔ� � ÓÌ ØÌ ÓÔ ��� � ÏÐ ÕÔ���� uz l v ~ � » ¼

½ � uz l ~ ô �v ð� ± ¿R |ô |} ��� ê h �} y
 ÓÏÐ h i G 	 ÎÑÒÔ ÎÍ ÓØÑ ÑÒ �Õ	 ÕÔ�ÓÔÖ ÎÔ ¿ ØÔ� ÎÔ ÏÐ Õ � j ËÔ Î×Í Î� � 4lBB5 6 IK QT \ TKL\Q�_K^ML�\LN P\WPOW\KQMJ � dU OTQJ� K_] ]TKQ[ \K]T MJK_] hT]ONMqMLdQK �Qr]J QJ W][[\ j H ?������+�� �� �ÕÏ ÏÐ Õ ÐÒ	 ÎÏÐ ÕÌ ÕÌ Î� ÏÐ ÕÎ×ÕÍ � Ð ÎÑ� � Õ% ÔÕ� � Î× ØÔÒz � Ý� � �
uz v { » ¼

½ � uz ~ ô �v ð� µ�ÕÏ z� ØÔ� z� ÙÕ 	 ÎÓÔÏÌ Î� ØÙÌÎÑ� ÏÕ Í Ø� ÓÍ �Í ØÔ� ÍÓÔÓÍ �Í � Î× � �×ÕÌ	 Õ�ÏÓ�ÕÑÒ  �ÕÏ �Ì ØÌÌ�Í Õ ÏÐØÏ ÏÐ ÕÒ Ø×Õ Ô ÎÔË�ÕÖ ÕÔ Õ×ØÏÕ� ÓÕ� ÏÐ ØÏ ÏÐ Õ×Õ
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Õ� ÓÌÏ 	 ÎÌÓÏÓ�Õ ��ØÔÏÓÏÓÕÌ � ØÔ� � Ì Î ÏÐØÏ�

uz� v �
�

uz v ~ � y �z � � � � uz� v y
ØÔ� �

uz v �
�

uz� v ~ � y �z � � � � uz� v µ�ÕÏ ØÑÌ Î � {
�

uz� v ±
�

uz� v  �Ð ÕÔî� ÏÐ Õ×Õ Õ� ÓÌÏÌ h i G� 	 ÎÑÒÔ ÎËÍ ÓØÑ ÑÒ �Õ	 ÕÔ�ÓÔÖ ÎÔ ¿ ØÔ� ÎÔ ÏÐ Õ � j ËÔ Î×Í Î� � ÌÎ ÏÐØÏ. Ó� � l t{[ QJÞ� y Gß ØÔ� � k �q� � ÏÐ ÕÔ � ÐØÌ ØÏ ÑÕØÌÏ ÎÔ Õ �×ÓÏÓ�ØÑ 	 ÎÓÔÏ z l� ÓÔ� � uz� v ØÔ� ØÏ ÑÕØÌÏ ÎÔ Õ �×ÓÏÓ�ØÑ 	 ÎÓÔÏ z l� ÓÔ � � uz� v  �Ð ÕÌ Õ �×ÓÏÓ�ØÑ	 ÎÓÔÏÌ �Î××ÕÌ	 ÎÔ� ÏÎ Ï
 Î �Ó� Õ×ÕÔÏ 	 Õ×ÓÎ�Ó� Î×ÙÓÏÌ zK #� u�v ØÔ� zK #� u�v �Î� � ×Õ�� ÕÔ �Ò ô � 
Ð ÎÌ Õ Ø�ÏÓÎÔ ÌØÏÓÌ% ÕÌ
|
ï´� �� u¿ v ± ï´� �� u¿ v | � � �R µ4lBB5 6 IK ^MWWM� T NQL]PKWU ^LM[ K_]ML][ ` � W][[\ ` \JN K_] N]ÈJQKQMJM^ K_] \PKQMJ H ?É] JM� hMQJK MOK K_\K � ]r]J Q^ MJ] M^ K_] MLdQKT PMJTKLOPK]N \dMr]Í Ø� ÓÍ Ó� ÕÌ K_] ^OJPKQMJ\W � � K_]U dMK_ Í ÓÔÓÍ Ó� Õ K_] \PKQMJ \[MJ� \WW¿ qh ]LQMNQP MLdQKT � QK_ K_] T\[ ] QJQKQ\W h MQJK t��� � + � � �Î× � Ì�� �ÓÕÔÏÑÒ ÌÍ ØÑ Ñ� ÏÐ Õ Î×ÙÓÏÌ z u�v �ÎÔÌÏ×� �ÏÕ� ØÙÎ�ÕØ×Õ Í ÓÔÓÍ Ó� Õ×Ì Î� ÏÐ Õ Ø�ÏÓÎÔ ØÍ ÎÔÖ ØÑ Ñ ¿ Ë	 Õ×ÓÎ�Ó� Î×ÙÓÏÌ � u�v 
 ÓÏÐ� uÆv { z uÆv 4lBB5 6 É] _\r]» ¼

½ GR |
°� |} ~ �� u� vð� � » ¼

½ GR |
°z |} ~

°z � u °� ± °z v ~ GR |
°z ± °� |}~~ �� uz v ~ �²´� uz v u� ± zv ± �� |� ± z |} ð� µVQJP] z QT \ TMWOKQMJ KM K_] ZOW]Lqí\�L\J�] ]�O\KQMJ �] _\r]» ¼

½
°z � u °� ± °z v ~ �²´� uz v u� ± zvð� { Æ µ

bMQJP\L �] QJ]�O\WQKU \hhWQ]N KM K_] QJK]Lr\W ÁÆ y ¿ Ã U Q]WNT» ¼
½ |� ± z |} ê � » ¼

½ |
°� ± °z |} µ�_OT � ^ML TO� PQ]JKWU T[ \WW � �] _\r]» ¼½ GR |

°� |} ~ �� u� vð� � » ¼½ GR |
°z |} ~ �� uz vð� µ

î�� 7853/2 � � � � � � �
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IJ K_QT W\TK T]PKQMJ �] PMJTKLOPK \J \J\WUKQP h MK]JKQ\W ^ML �_QP_ w QTJMK T[MMK_WU QJK]�L\dW] \K LMK\KQMJ JO[d]L � � hLMrQN]N � QT ]ghMJ]JqKQ\WWU PWMT] KM L]TMJ\JP]T H É QK_ [ QJML [MNQÈP\KQMJT � QK QT h MTTQd W] KMPMJTKLOPK � ø h MK]JKQ\WT ^ML �_QP_ K_] TUTK][ QT JMK T[ MMK_WU QJK]�L\dW]\K \ LMK\KQMJ JO[d]L hMWUJM[ Q\WWU PWMT] KM L]TMJ\JP]T H������� � � �ÕÏ ¡ � R  ��		 ÎÌ Õ ÏÐ Õ � ØÍ ÓÑÏÎÔÓØÔ w ÓÌ ØÌ ÓÔ �¢� � ØÔ�ÏÐ Õ ×ÎÏØÏÓÎÔ Ô�ÍÙÕ× � ÓÌ Ó××ØÏÓÎÔØÑ� ÏÐ ØÏ ÓÌ� � � � £{ Æ � Î× ØÔÒ � � �� �ØÔ� Õ�	 ÎÔ ÕÔÏÓØÑ ÑÒ �ÑÎÌ Õ ÏÎ Ø ×ÕÌ ÎÔØÔ �Õ� ÏÐ ØÏ ÓÌ� ÏÐ Õ×Õ Õ� ÓÌÏÌ Ø Ì Õ�� ÕÔ �Õ¿ñ ò ó ØÔ� ôñ � î¼õ �� Ì� �Ð ÏÐØÏ
|� ± ôñ | ê ö�÷¼õ µ�Ð ÕÔ� Ó� ¤ ÓÌ Ì�� �ÓÕÔÏÑÒ ÑØ×Ö Õ� ÏÐ Õ×Õ Õ� ÓÌÏÌ Ø 	 Õ×ÓÎ�Ó� ØÔØÑÒÏÓ� 	 ÎÏÕÔÏÓØÑ� � Î× 
ÐÓ�Ð w ÓÌ Ô ÎÏ Ê ËÌÍ ÎÎÏÐ ÑÒ ÓÔÏÕÖ ×ØÙÑÕ ØÏ ÏÐ Õ ×ÎÏØÏÓÎÔ Ô�ÍÙÕ× � 4lBB5 6 í]K ô zñ \JN � z d ] � L]Th ]PKQr]WU� K_] hLMÇ ]PKQMJT M^ ôñ \JN �MJKM K_]QL ÈLTK K�M PM[hMJ]JKT H }MK] K_\K � K\ÀQJ� \ TOdT]�O]JP] � Q^J]P]TT\LU� �] [ \U \TTO[] K_\K JMJ] M^ K_] hLMÇ ]PKQMJT ô zñ \L] h\L\WW]W HIJN]]N � W]K OT \TTO[] K_\K � QJNOPKQr]WU� �] PMJTKLOPK]N \ T]K M^ L\KQMJ\W^L]�O]JPQ]T ôñ V y µ µ µ y ôñ ¥ yTM K_\K ô zñ ¦ \JN ô zñ§ \L] JMJqh\L\WW]W ^ML ]\P_ ¨ y © { Gy µ µ µ y � H �_]J � K_]L][OTK d ] \J QJN]g _l i _ø TM K_\K ô zñ q QT h\L\WW]W KM JMJ] M^ K_] ô zñ ¦ HIJN]]N � Q^ JMK � K_]L] QT \ TOdT]�O]JP] �_QP_ QT h\L\WW]W KM TM[ ] ô zñ ¦U �TQJP] TOP_ TOdT]�O]JP] PMJr]L�]T KM � z \JN ô zñ ¦U QT L\KQMJ\W � �] �MOWNQJ^]L K_\K � z { ît uª î y ª} v � ^ML TOQK\dW] ª î y ª} � � � v � ì « ÞÆßH s]JP] �� � u±ª} y ª î y Æ y µ µ µ y Æv { Æ � QJ PMJKL\NQPKQMJ � QK_ K_] \TTO[hKQMJT H�_OT � �] JM� \TTO[] K_\K JMJ] M^ K_] hLMÇ ]PKQMJT ô zñ \L] h\L\WW]W Hí]K OT � LQK] ô zñ { î¼õ uªñ î y ªñ} v � � QK_ ªñ î y ªñ} � � H aMJTQN]L \ T]�O]JP]�ñ { u±ªñ} y ªñ î y Æ y µ µ µ y Æv � �� H �_]J � |�ñ | ê PMJTK ¿ñ � ôñ � �ñ { Æ �\JN ô S � �ñ £{ Æ Q^ _ £{ ¨ H �_]L]^ML] �» ¼§

½ PMT uR¬ �ñ � uQz ~ ô  �vvð� { �ñ ¿ñ PMT uR¬ �ñ � Qz vµ
í]K � uz v { D®ñ$ î ö�¯¼õ PMT uR¬ �ñ � z v y
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^ML TM[ ] ° i Æ TO� PQ]JKWU W\L�] KM [ \À] � \J\WUKQP HÉ] � QWW T_M� K_\K ^ML \ T]�O]JP] �ñ ò Æ K_] QJ]�O\WQKU uÂv QJ K_]ML][j QT JMK T\KQTÈ]N H¶ Qg ôñ \JN P_MMT] �ñ { ö�±¼õ � ^ML TM[ ] ð i Æ KM d ] N]K]L[ QJ]N H ÅUPMLMWW\LU G \JN W][[\ Â � �] MdK\QJ K�M h ]LQMNQP MLdQKT M^ K_] TUTK][ ��_QP_ \L] \PKQMJ [ QJQ[ QºQJ� \[MJ� KL\Ç ]PKMLQ]T � QK_ K_]QL T\[ ] QJQKQ\Wh MQJK � \JN �_MT] �]WJQÀMr �\h QT � \K W]\TK � M^ K_] MLN]L M^ ¿ñ ö�¯¼õ H�_]J � dU []\JT M^ uYv � QJ]�O\WQKU uÂv L]\NT

ö�¯¼õ ê ² î¿ ³ éñ { |� ± ôñ |�³´ñ ~ �ñ| ê ² î¿ ³ éñ uö  ±³´�÷"¼õ ~ ö�±¼õ v y
^ML TOQK\dW] h MTQKQr] PMJTK\JKT ² S H �_]L]^ML] � Q^ ð i ° \JN ¤ i ° ~ ² jð �K_QT QJ]�O\WQKU ^\QWT \T ¿ñ ò ó H ?µE5ElECoEF¶� ·�¸¹º � � �;>38/2,,. � ! �  8,. ·2:1,. � 1+< � � ��2:1+< � �9;;2,39 >321�.+= .+?1; .:,8+.1+ /9/,2; / � »¼ ½ ¾¿ ÀÁÀÂÃ¾ÄÅ Æ ÇÈÄÃ¾ÉÂÊ � Ë¹ ÌÍÎ ÏÐËÑÒ Ð¸Ó � ÐÔ¸¹ �¶��! �Õº �1//.; .:.1+8 �23,. � "571 � .1/78 � 1+< �+3.78 !1:<.+8 7. � �>5+<1+72 8�023.8<.7 83>.,/ .+ ?1; .:,8+.1+ /9/,2; / 4 .,- 2::.0,.7 .+613.1+, ,83. 1+<100:.71,.8+/ ,8 ,-2 0:1+2,139 ,-322Ö>8<9 038>:2; � × ÁÀ× Á¾ÂÃ� Í��Õ �¶�2/��º �=8 �2//. � �+ 1+1:9,.7 785+,232@1;0:2 ,8 ,-2 Ø�� ,-2832; � Æ ÁÙ ÉÚ¾ÛÜÝ ÀÉÁÞ ½ ÞÂÄß ¼ àÞÊÃÀßÊ � Í� ÌÍÎ ÏÕ Ð¹ÒÕÕÕ � Í��� �¶�ÔÔº �2.+1+ � � �5>39Ö�1,-23 ,-2839 1+< 023.8<.7 /8:5,.8+/ 8� ,-2 �8372<�53=23/ 2á51,.8+ � âÉß ß ¼ ã ÈÁÀ ä×× Å¼ å ÄÃÝ ¼� ÑÍ Ì¹Î Ï¸ ÐÐÒ¸Í¸ � ÐÔÔÔ �¶��� Ðº " �  � �61+/ 1+< � � �8;2/ � �æ27,.62 ?1; .:,8+.1+/ 1+< 16231=.+= �83?1; .:,8+.1+ <9+1; .7/ � � � äÁÛÝ ¼ ç ÄÃ¾ÉÂ ¼ å ÀÛÝ ¼ äÂÄÅ¼� ÐÑ¹ ÌÐÎ ÏÐÒÕÕ � Í�� Ð �¶è1,Ô¹1º �:>23, è1,-. � �8:5,.8+/ Ø�� �1.>:2/ 78+é5=5 ê22/ 2, >133.ë232/ <2 ì2.23:/ �â¼ ç ¼ äÛÄÚ¼ à Û¾¼ ã ÄÁ¾Ê à íÀÁ¼ î å ÄÃÝ ¼� ÕÍÑ ÌËÎ ÏËÓÔÒËÑÍ � ÐÔÔ¹ �¶è1,Ô¹> º �:>23, è1,-. � ï- ê283ë2; 2 Ø�� �1.>:2 2, ,- ê283.2 <2 � 1,-23 /53 :2//9/, ë2;2/ :1=31+=.2+/ � â¼ ç ¼ äÛÄÚ¼ à Û¾¼ ã ÄÁ¾Ê à íÀÁ¼ î å ÄÃÝ ¼� ÕÍÓ ÌÔÎ ÏÐ�ÓÕÒÐ�ÓË � ÐÔÔ¹ �¶è1,Ô¸1º �:>23, è1,-. � �3> .,2 - ê2, ê2387:.+2/ 2, 2+/2;>:2 <2 ì2.23:/ � â¼ ç ¼ äÛÄÚ¼à Û¾¼ ã ÄÁ¾Ê à íÀÁ¼ î å ÄÃÝ ¼� ÕÍË ÏÐÍÐÕÒ ÐÍÐË � ÐÔÔ¸ �¶è1,Ô¸> º �:>23, è1,-. � �53 :1 78+623=2+72 <5 /2; .Ö=38502 <2 "1@ Ö�:2.+.� � â¼ ç ¼äÛÄÚ¼ à Û¾¼ ã ÄÁ¾Ê à íÀÁ¼ î å ÄÃÝ ¼� ÕÍ¹ ÏÍË¹ÒÍ¹� � ÐÔÔ¸ �¶è83ÔÓº �.861++. è83+. � �+1:9,.7 <2/,357,.8+ 8� .+613.1+, 7.37:2/ � Æ ÁÙ ÉÚ¾Û ÜÝ ÀÉÁÞ½ ÞÂÄß ¼ àÞÊÃÀß Ê � ÐÓ ÌÍÎ ÏÍË¹Ò ÍÔ¸ � ÐÔÔÓ �¶è�ÔÕº �2+<2:: ? � è :2; .+= 1+< ? � �2,2 �8+23 � âÉÂÃÁÉÅ ÅÀÚ å ÄÁðÉñ × ÁÉÛÀÊÊÀÊÄÂÚ ñ¾ÊÛÉÊ¾ÃÞ ÊÉÅÈÃ¾ÉÂÊ � �03.+=23Ö!23:1= � �24 ò83� � ÐÔÔÕ �¶�8; �Íº �.8=8 �=5.13 �8;2/ � ! ./78/.,9 /8:5,.8+/ 8� ?1; .:,8+Öó178>. 2á51,.8+/ �1+< 1/9;0,8,.7/ �83 ?1; .:,8+ .1+ /9/,2; / � âÄÅÛ¼ ôÄÁ¼ ã ÄÁÃ¾ÄÅ ½ ¾¿ ÀÁÀÂÃ¾ÄÅÆ ÇÈÄÃ¾ÉÂÊ � ÐÓ ÌÕÎ ÏÕÓÑÒÕÑ¹ � Í��Í �
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