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³?C�XKCcC#N¹JKUjF|J©JKU8CM[cFub�ZpJfW�LMCcJKU8PYk¹W�Z\Ccn�k8X©C#X�JKZ\L`F|JKC5XDPSR�JKUGCÀPOEYJKZ\L`FIn/±�C#Zp^OU�J©kYC5[cFuW�±QZeJ£U
[iPOLMEGFIHdFI³8n\C©E8HKC5[iZ�X�Z\PSN�FSX;J£U8C�PIJ£U8CcHQLMCcJKU8PYk8X#¼
`8POH�FQLMPSH£C�XKW�X�JKC#L`F|JKZ�[�[cPSLMEGFIH£Z�X�PON»vc±;CVXKC#FIHd[dU�R¯PSH»J£U8C�POEYJKZ\L`FInS±;CcZ\^SU�J�kYC5[cFuW�ZpN(�5�QXKFSL�´
E8n\C#XA·GXKZpN8^�^SPOn\kYC#N½XKC#[�J£ZpPON�X�C5FIHd[dU(Îe�O��Ï�R¯PSHAJKU8CrXKFSLMC�EGFIHdFILMCcJKCcHdX�FOX»Z\N `-Z\^G¼V�O¼ o POL�EjFIH£C#k
±QZpJKU`J£U8CQJ£FSHK^OCiJ�H£C#XK·8npJ£X#vIJKUGC�X�J£FINjk8FIHdkMkYCcb�Z�F|JKZ\PSNjXhPIRËJKUGCtC#X�JKZ\L`F|JKC5kMPSEYJ£ZpL`FSnG±;CcZ\^SU�JVkYCi´
[cFuWYXÀFIH£C��8¼ Ó8vh�8¼ÝÒSÔ�FSNGkØ�G¼ ÒI� R¯PSH½JKU8C�[cFub�ZeJfW�LMCiJ£U8PYkµv�X�C#bSC#NYR¯PSn�kØ[iH£POX£X�´�b|FIn\Z�k8F|J£ZpPON�FSNGk
CiÂ�J£CcNGkYC5k0HAaUH���� HKC5X�E?C#[iJKZ\bSCcn\WS¼½ÊÐN�FSN8PIJ£U8CcH�X�Z\L½·Gn\FIJKZ\PSN�PSR � ��X£FILME8n\C#X©PIR�J£U8C`X�Z\N8^OnpCc´
n�FuWSCcHrE?CcHd[iC#EYJKH£PSN»v8JKU8C�C5XfJ£ZpL`FIJKC#k�POEYJKZ\L`FIn»±;CcZ\^SU�JDkYC5[cFuWYX;UGFubSC�X�J£FINjk8FIHdk�kYCcb�Z�F|JKZ\PSNjXrPIR
�S¼ÝÒYvh�O¼ ÔmFINjkØ�S¼ Ü�R¯PSH©JKU8C`[#Fub�ZpJfW�LMCiJKUGP�k»v»JKC#NYR¯PSn�k�[iH£POX£Xf´�b|FIn\Z\k8FIJKZ\PSN¹FSNGk¹CcÂ�J£CcNGk8C#k$H�aQ´H����=H£C#XKEjC5[�J£ZpbOCcn\W 8 JKU8CÀEGFIHdFILMCiJ£CcHdXQZ\N¹JKUGCÀXKZpLÀ·8n\FIJKZ\PSNGX�FIH£C , #=ÔI�O�8v1� # ���S�(FSNGk ?HdFIN8^OZpN8^ÀR¯H£PSL �G¼ � � J£P(ÒY¼ÝÔIÜ = ¼
lAP�EG·YJ�JKU8C5X�CMH£C#XK·8npJ£X©ZpN+E?CcHdX�E?C#[iJKZ\bSCOv»±�CMLMCcN�J£ZpPON�J£UGF|J�JKUGC([iPSLME8·8J£F|J£ZpPONGFIn/H£C#XKPS·8Hd[iC5X
N8C#C#kYC5k`³�W½J£U8C©[#Fub�ZeJfWÀL�CcJKU8PYk�Z\XVL½·G[dU(n\C#X£XhJ£UGFIN(JKU8C©PIJ£U8CcH�C#X�JKZ\LMFIJKZ\PSNGX#¼I`8PSH�CiÂ8FILME8n\CSv
Z\N�JKUGCrXKZ\N8^Sn\Ci´�n\FuWOCcH»E?CcHd[iC#EYJKH£PSNjXcvuJ£U8C o T�aØJ£ZpLMC;N8CcC5kYC#k½JKP�C#X�JKZ\L`F|JKC�JKUGC;POEYJKZ\L`FIn�±;CcZ\^SU�J
kYC5[cFuW�·jX�Z\N8^ J£U8C�^OPSn�kYCcNÖXKC#[�J£ZpPONØX�C5FIHd[dU+³�W®JKUGC(JKC5FS[dU8C#H#v�JKU8C�[cFub�ZpJfW�LMCiJ£U8PYkµv/JKC#NYR¯PSn�k
[iH£POX£X�´�b|FIn\Z�k8F|J£ZpPON�FINGk�CcÂ�J£CcNGk8C#k H�a_H�����FSHKC�Z\NmJ£U8C�HdF|JKZ\P�PIRr� -��S¼ÝÔ -8ÓG¼ ��-8�j¼ ÜG¼
s;CiR¯POHKCr[iPONG[in\·GkYZ\N8^�JKU8Z�X�XKC#[�J£ZpPON»v|±;C;LMC#NOJ£ZpPON½J£UGF|JhZpJ�Z\X-E?POX£X�Z\³8n\C;JKP�kYCcH£Z\bSCrFIN�CiÂYE8H£C#X£X�Z\PSN
PIR©JKUGC ^SHdFSkYZ\CcN�J J �7 � � J � PIR©JKU8C C5XfJ£ZpL`FIJKC#k¶^SC#N8CcHdFIn\Z\Í#F|J£ZpPON�C#HKH£PSHM±QZpJKU§HKC5X�E?C#[iJMJKP+JKUGC±;CcZ\^SU�J(kYC#[#FuWS¼ lrU8Z�X`E8H£P|b�Z\k8C#XM·GX(FSN§CcbSC#N§L�POHKC�E?P|±�C#H�R¯·GnQJKP�PSnrR¯POH(U�W�EjC#HKEGFSH£FSLMCiJKC#H
C#X�JKZ\L`F|J£ZpPON»¼VÊÐN�J£U8C½[cFOX�C�PSR-J£U8C½XKC#FSH£[dUmR¯PSHtPON8C�U�W�EjC#HKEGFSH£FSLMCiJKC#H#v�J£U8C�^SHdFSk8ZpC#NOJtC#NGFI³GnpC5X
·GXMJ£PÖ·GXKC�JKU8C¹³GZpNGFSHKW¶X�C5FIHd[dU�R¯POHMJKU8C¹Í#CcH£P+PIR©JKU8C ^OH£FOkYZpC#N�J#v;±QU8Z\[dU×[cPSN�bSC#HK^OC#XÀR°FSX�JKC#H
JKUjFINÖJ£U8C�^OPSn�kYCcNÖXKC#[�J£ZpPONØX�C5FIHd[dU»¼ ÊÐN+JKUGCmXKZpN8^OnpCc´�n�FuWSC#H�CiÂYE?CcH£ZpLMCcN�J½±;C�LMC#NOJ£ZpPON8C#k»v-ZpJ£X
E8H£C#[cZ\XKZpPON¹Z�X©[cPSLMEGFSH£FS³8npC½JKPmÌGbSCcR¯PSn�k¹[iH£POX£X�´�b|FIn\Z�k8F|J£ZpPONGXcvËFINjk¹ZpJ£X o TVa=JKZ\LMC�Z�X©PSN8n\W����
LMPSH£C�JKUGFSN�JKU8C�J£C#FO[dU8CcH5º XQXKC#FSH£[dU�¼VBDCcJ£FSZpn�XQ±QZ\npnA³jC�E8H£C#XKCcN�J£C#k�Ccn�X�C#±QU8CcH£CS¼VÊÐN�JKU8C½[#FSXKC�PIR
LMPSH£CDJ£UGFIN�PSNGC©U�W�E?CcH£EGFIHdFILMCiJ£CcHdXcvOJKUGC©^OH£FOkYZ\CcN�J;Z\NYR¯POHKL`F|J£ZpPON�±QZ\npn»X£FubSC�·GX;JKUGC�N8CcC5k(R¯POH
FIN�CiÂYUGFS·GX�JKZ\bSC�X�C5FIHd[dU�P|bOCcHQF�L½·8npJKZ�kYZ\L�C#NGXKZpPONGFIn»U�W�E?CcH£EGFIHdFILMCiJ£CcHrX�EjFS[iCO¼
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lrU8C XKC#[cPSNGk CcÂYFSLME8npC�[cPSNG[cCcH£NGX�JKUGC�C#X�JKZ\L`F|JKZ\PSNÙPSR F&k8W�NjFILMZ\[#FIn(U�W�E?CcH£EGFIHdFILMCiJ£CcH5v
NGFSL�C#npW�J£U8C�POEYJKZ\L`FIn;C#FIH£n\W�X�JKPOE8E8Z\N8^¹J£ZpLMCSvVZpN�[#FSXKC#X½±QU8CcH£C�P|bOCcHKJKHdFIZ\N8ZpNG^�L`FuW+E8n�FI^O·8C
JKUGC�^OCcN8C#H£FSnpZ\Í#FIJKZ\PSN�FI³8Z\npZpJfW¹F|J�J£U8C(XfJ£C#FOkYW¹XfJdF|J£CS¼�ÊÐN�E?CcHd[iC#EYJKH£PSNjXcvµ±QU8C#N�J£U8C`CiÂ8FSL�EGnpC5X
FIH£C`N8POZ\XKW®FSNGk�JKU8C�±�C#Zp^OUOJ�kYC#[#FuW�Z�X�±�C5FI²ËvAJKU8C(^OCcN8C#H£FSnpZ\Í#FIJKZ\PSN�CcH£HKPOH�kYC#[cHKC5FSXKC#X�Z\NÖJKUGC
C#FSHKn\W�XfJdFI^SC½PIRVn\C#FSHKN8Z\N8^jvGH£C#FS[dUGC#XDF�LMZpN8Z\L½·GL FINGk�J£U8CcN�ZpNG[cHKC5FSXKC#XtJKP|±rFIHdk8XtZpJ£X©FSXKW�L�E8´
JKPSJKZ�[�b|FIn\·8C(Îe�uÒ�vG�uÏ�¼�g�Z\NG[cC�JKU8C�C5FIH£npW�X�JKPOE8E8Z\N8^MEjPOZpN�JDXKCiJdXrZpN�³?CiR¯PSH£C�JKUGC�X�WYX�JKCcL"HKC5FS[dU8C5X
JKUGC�X�JKC5FSkYW�XfJdF|J£CSvËLMPOX�J©FINjFIn\W�XKC#XD³GFSXKC#k¹PSN J£U8CÀC5Á�·8Zpn\Z\³8HKZ\·8L X�J£F|J£CÀFSHKC�NGPIJ�FIE8E8n\Z�[cFI³GnpCO¼
o H£POX£Xf´�b|FIn\Z\k8FIJKZ\PSN§XfJ£PSE8EGZpN8^¶UGFSX�³jC#CcN�EGHKPOEjP�X�C5kÛFOX�FSN�CcLME8Z\HKZ�[cFSnDLMCiJ£U8PYk§JKP¶[iPSN�J£HKPOn
P|bSC#H�J£H£FSZpNGZpN8^�Îe�5ÓuÏ�¼�]tCcH£C�±�C�EGHKPOEjP�X�C�JKU8C�[#Fub�ZeJfW`LMCiJ£U8PYk FSXrF`[iPON�bSCcNGZpC#NOJQFInpJKC#HKNjF|JKZ\bSCO¼
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`-Zp^O·8H£C©� - 8 F|´Ðk = lrU8CtkYC#EjC#NGkYCcNj[iCtPSRjJ£U8CQ^SC#N8CcHdFIn\ZpÍ5F|J£ZpPON½CcH£H£PSH/PIR?JKU8CQLÀ·8npJKZ\n\FuWOCcHhE?CcHd[iCcE8´JKH£PSN�PSN�J£U8C�±�C#Zp^OU�JDkYC#[#FuW`R¯PSHY, # ÒI�O�8v9� # �|�S�Gv>�	� # Ó8v ? # � B � Z\N��(XKFSLME8npC5Xc¼�lrUGC
XKPSn\Z\kÀX�W�L½³?PSn�X-npPY[#F|JKC�JKUGC;POEYJKZ\L`FIn�±;CcZ\^SU�J/k8C#[cFuWYXAC#X�JKZ\L`F|JKC5k½³�W�J£U8C;JKC#FO[dU8CcH 8 [cZpHd[in\C = v|JKUGC[cFub�ZpJfW�LMCcJKU8PYk 8 XKÁ�·GFSHKC = vuCiÂ�J£CcNGkYC5k H�a_H���� 8 kYZ\FSLMPSNGk = FINGk½X�C#bSCcN8R¯PSn�k�[iH£POX£Xf´�b|FIn\Z\k8FIJKZ\PSN8 J£HKZ�FING^Sn\C = ¼
ÊÐN�X�Z\N8^Sn\Ci´�n�FuWSCcH;E?CcHd[iCcE8JKH£PSNGX#v�JKU8C�[cFub�ZpJfW(FS[iJKZ\buFIJKZ\PSNGXrPSR�J£U8C�CiÂ8FILME8n\C#X;CcbOPSn\bSC�FS[#[iPSHdkYZ\N8^
JKP 8 Ü = v�CcNjFI³8n\ZpNG^ ·GX©JKP C5XfJ£ZpL`F|J£CMJKU8C(k8W�NjFILMZ\[#FIn�C#bSPOnp·YJ£ZpPON®PSR�J£U8C`C#X�JKZ\L`F|J£C#k�^SC#N8CcHdFInp´Z\Í#F|J£ZpPON®C#HKH£PSH©±QU8C#N®n\C#FSHKN8Z\N8^�E8H£PY[iCcC5k8X#¼ÀlrU8C`H£CcL`FIZ\N8Z\N8^�Z\X£X�·GC�Z�X©JKUGC`L�C5FSXK·8H£CcLMCcN�J�PIR
JKUGC�JKZ\LMCi´ÐkYCcE?CcNjkYCcN�J�¸©HKC#CcN»º XQR¯·8Nj[�JKZ\PSN�¼�q�C½E8H£PSE?POXKC�J£P(ZpN�J£HKPYkY·G[cCÀFSN ZpN8ZpJKZ�FIn/U8POLMPS^SCc´
N8C#PS·GX�X�JKZ\L½·8n\·GX#vµJKUGFIJ�Z\X#v X�Z . 8EK = # #�X 8;K = R¯POH�FSnpn?/j¼��t^OFSZpN�v»FSX£X�·8LMZ\N8^�N8PSH£L`FIn\ZpÍ#C#k¹FSNGkZ\NGkYCcE?CcNjkYCcN�J�Z\N8E8·YJdX�±QZeJ£U ( � . * #Ù��FINjk ( � . � R * #�X .SR v�±;C`[cFSN�XKCcC�R¯H£PSL 8 � = JKUjF|J�JKUGCLMC#FOX�·8H£CcLMC#NOJ�("V� . 8EK = L � . 8;K = * W�Z\Ccn�k8XrJ£U8C�Á�·GFIN�JKZpJfW%#�P 8;K %£� = ¼q�C�±QZ\n\nhÌGHdXfJ�[iPONGX�Z�kYC#H�XKWYXfJ£CcL`X©JKUjF|J�FIH£C½J£ZpLMCc´3J£H£FSNGX�n�F|J£ZpPONGFIn-Z\N�b|FSHKZ�FIN�J#vµZ�¼ CS¼\v?P 8;K %cT = #P 8;K L$T&%£� = ¼�g�·j[dU�FSHKC�JKU8C�[#FSXKC#XVR¯PSHt��k8FIn\ZpNGC©n\C#FSHKNGZpN8^MFINjk�n\ZpNGC#FIHrH£Cc^OHKC5XKXKZpPON�Î �uÏ�vG±QU8CcH£CJKUGC�[cFub�ZeJfW(FO[�J£Zpb|F|J£ZpPON [cFIN�³?C�±QHKZpJ�J£CcN FSX

Z � 8;K = # : � 8;K =?>
\ J TDP 8;K L2T&%£� = N 798;:

� 8 T = %�� � =N : � 8 T =
B 8 �#Ü =

lrU8Z�X FIn\npP|±tX ·GX J£P$C5XfJ£ZpL`FIJKC J£U8C ^SCcNGCcHdFIn\ZpÍ5F|JKZ\PSN C#HKH£PSH �7�� 8EK = b�Z�F �7���8;K = #� � 798 Z � 8;K = %<� � = �C��vY±QU8P�X�C�LMZpNGZpLÀ·8L Z\N�JKZ\L�C�k8CiJKC#HKLMZ\N8C#XQJKU8C�C5FIH£npW(X�JKPOE8E8Z\N8^MEjPOZpN�J#¼lAP bSCcH£ZpR¯W¹JKUGC(E8H£PSE?POXKC#k�LMCiJKUGP�k+Z\NÖn\ZpN8C5FIH�H£Cc^OHKC5XKXKZ\PSN»v»±;C`HdFINGkYPOLMnpW®^SCcNGCcHdF|JKCMCcÂYFSL�´
E8n\C#X(R¯HKPOL F+N8POZ\XKWØJ£C#FS[dUGCcH(±QZpJKU � � # �< ' ���� > ?BA � ¼ ]DCcH£C �< Z\X`JKU8C J£C#FO[dU8CcH(bOC#[i´JKPOH`±QZeJ£U < E # �S¼ � �. FINGk A � FIH£C�ZpNGk8CcE?CcNGkYC#N�JKn\W�^SC#N8CcHdF|J£C#k�±QZeJ£UÛÍ#CcH£P®LMC5FINGX`FSNGk·8N8ZpJ`b|FIH£Z\FSNG[iC5Xc¼ H�C#FSHKN8Z\N8^�Z\XMkYPON8C�³�W+JKU8C�^SHdFSk8ZpC#NOJ`kYC5XK[cCcN�J�PSRDJ£U8C�CcN8C#HK^OW+R¯·8NG[�J£ZpPON� 8EK = # � � 8 � � L[�� 8EK = ' ���� = E �IÒ8¼ lrU8C+^SCcNGCcHdFIn\ZpÍ5F|JKZ\PSN×C#HKH£PSH 7�� 8EK = Z\XmJKUGC�C#HKH£PSH�Fub�´CcHdFI^OC#k¾P|bSC#HmJ£U8C�kYZ�X�JKH£Zp³8·8JKZ\PSN�PIRMZpNGE8·YJ �� FINGk¾J£U8CcZ\H�[iPOHKH£C#XKE?PSNGkYZ\N8^ÛPS·YJ£E8·YJ-�Ëv�Z�¼ CO¼pv
7�� 8EK = # ( 8 �< ' �� > ?BA L �� ' �� = E �IÒ * ¼§�DX�R°FSH(FSX�JKUGCmJ£C#FO[dU8CcHMZ�X([iPONG[iC#HKN8C5kµv 7���8;K = [cFSN³?C�[cPSLME8·YJ£C#kÛFSX 7 � 8EK = # 8 � L�Ò @ 8EK = > 3 8;K =	>
? E = �SÒY¼Ö±QU8C#HKC @ 8EK = # �� 8EK = '

�< FSNGk3 8EK = # � 8EK = E ¼`-Zp^O·8H£CÀÒ`XKU8P|±tXrJKUGCÀXKZpLÀ·8n\FIJKZ\PSN H£C#XK·8npJ£XtPSR�Ü`H£FSNGkYPOL�n\W�^SCcNGCcHdF|JKC5k�XKFSL�EGnpC5Xc¼tlrU8H£CcC½HKCc´
XK·8neJdX�FSHKC�[iPSLMEGFSHKC5k -AJKU8CDJKC#FO[dU8CcH5º X�C#X�JKZ\L`F|J£CSv�JKU8C�[cFub�ZpJfWÀLMCcJKU8PYk(FSNGk([iH£POX£X�´�b|FIn\Z�k8F|J£ZpPON»¼
g�Z\NG[iC HAaUH����ÙZ\X�³GFOX�C5k¹PON�J£U8CMC#Á�·8Z\npZ\³8H£Zp·8L XfJdF|JKCOv»ZpJ½[cFINGN8PIJ�³jCM·GXKC#k®Z\N�J£U8C`E8H£C#XKCcN�J



[iPON�JKCiÂ�J5¼½�t^�FIZ\N»vµ±�CMXKCcCÀJKUGFIJ©J£U8C`[cFub�ZpJfW�LMCcJKU8PYk®W�Z\Ccn�k8X�C5XfJ£ZpL`F|J£C#X©PIRVJKU8CMC#FSHKn\W¹X�JKPSE8´
E8Z\N8^�JKZ\LMCt±QZpJKU`[iPOL�EjFIHdFI³8n\CrE8HKC5[iZ�X�Z\PSNMFSXV[iH£POX£Xf´�b|FIn\Z\k8FIJKZ\PSN»¼AlrU8CQH£FIJKZ\P�PIR?JKU8C o T�aÛJKZ\LMC
³?CiJf±;CcCcN�J£U8C�[cFub�ZpJfW`L�CcJKU8PYk�FINjk�ÌjbSCiR¯POn\k�[iH£POX£X�´�b|FIn\Z�k8F|J£ZpPON(Z\X�� -µ�O¼ �j¼
`8POH(N8PON8npZ\N8C5FIH(H£Cc^OHKC5XKXKZpPONÛFSNGkÛL½·8npJKZ\n�FuWSCcH�N8CiJf±;PSH£²YXcv�JKU8C+¸©HKC#CcN»º XMR¯·8Nj[�JKZ\PSNjX�FIH£C N8PSJ
JKZ\LMCi´�JKHdFINGXKn�F|JKZ\PSNjFIn�ZpN�b|FIH£Z�FIN�J#¼-l�P©C#X�JKZ\L`F|JKC;J£U8CD¸©HKC#CcN»º X-R¯·8NG[iJKZ\PSNGX/Z\N�JKU8Z�Xh[cFOX�COv|±�CrUGFubOC
kYC#b�Z�XKC#k�FSN8PIJ£U8CcH;XK[dUGCcLMC�PSR�XfJ£ZpLÀ·8n\Z3¼�TVHKC#npZ\LMZpNGFSHKW�H£C#XK·8neJdX�R¯POHVJ£U8C�kYCiJ£CcH£LMZpNGFIJKZ\PSN(PSR»JKUGC
C#FSHKn\W(X�JKPSEGE8ZpNG^`EjPOZpN�JtFIH£C�XKFIJKZ�XfR°FO[�JKPOHKW(FSNGk�ÌGNGFIn�HKC5X�·8npJ£Xr±QZ\n\n»³jC�EGHKC5X�C#NOJ£C#kmCcn�X�C#±QU8CcH£CS¼
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