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ACBED�FHGJILKNMPOHQ"QSRNT,UWV*FHGJILX/I�GYXZQCK[GJQ]\^I/_` UWaPQCbc\^I�OHF]GdF+e/fhgiACjlkCmln5o	gpk"jdqCm�n/rsgut+jJv(m�n/wxguy"jdz(m{U<|}gpqcjlqCm�B
~ QC�CM�_` I�KNM}GNRNU/��QCO]F ` U�\^I���F�V+Q��cUZQCbc\^I9O]FHG9e+�h�9gpk"jJt(m�nc���]g�t+jlkCm�UZ���]guy"jdt(m�B��<IC���U�V,K^OcU�OSQcI�� ` U�\^I9V(GNU
KNM�e/���x��������k"n/������������A U<��¡-��t+BZ¢�QCRNUWK^GJI/_` U<£�M,O���UWT,Q �"M¥¤sI�GJRNUWO�M�n5Q"T,R^I9T,U¦GJU$OSQcQCRi§
T,U�V*F]GJI�V,Q �CQS�sQCb�\^I9O(GdFhGdFSOHQsT,F�M+OcM+X,V*FsK^M,¤sF�QHGJIC��9FSV,UWa¨RNFSK^GNQ]\NFSV]\NFhQcT©V�\^I9�(FhT,Q�X/QCK^GNQ]\^I/_` U�a
QCbc\^I9O]FHGJF�b+M,T,Iª¤sUWV,U�¤sFS�WV*F+B

k"BE«EI]�KNUWGNU�X,R^I�GJa+Q"T,V+U���FST*F]GdFSO}OHQCRNUWK^GNI/_` U �¬ I�b,Uu�K^I��c��\^I��cM¥¤�I�GJR^U�O�M�B
t+B��>R^�CQ �"UWV,KNOHQxX,RNI�T,M,��I/_` I	UW¤F©q©X,R^Q"T,F �cV,U ` F¨V*FS¤�IH�K^GJF�\NF¥M¨\^I�T,V,QC¤®RNI��CU�QSVcM�B<¯°¤sF�\^M�_` U�M±�cUWT,M

GJRNQ"�KNOSQ �SI�T,QSX,RNI�¤FSV�\NF{RNQCb/ISn�RNM,OHQ��SQ"T+K^GN�SQ&\^I�QcT,��M��` U��WQ�T*F�KNFS�CRJFHT,UCQCbc\^I�O]FHG$OSQ]\^U>_` I&b,UWGNUSK^Oc��FST,U��K^GJI
RNQCb/Ix��F²Q �CI�X,RNQcT*F��cV,U ` ISB�D�QSb,U�\^I�V,IxKNM³T,QC���CQC�WI.��F²�CRJFHT,V]\^M³V*F±GJR^U���QCO]F ` U�\^IHB{¢�Q"QSRNT,UWV*FHGJI
Q��cUWa��QSOHF ` U�\NF�K^M�e,´<��gpk"j�A m�n"´���guy"jlqCm�n"´���g?v,jlµCmlBc¢ªQcQCR^T,U�V*F]GJI�X,R^Q"T*F��cV,U ` F�K^M�e"¶&�9g[ASjdy(m�n�¶<��gpkcjlµCm�n
¶>��giACjdz(mln�¶<·]g�y+jlµCmLU�¶>¸�g�y+j�A�mln¹FxV*F.QCKNV,Q �cMºV]\^U�a,Q �SQC�.XZQCK^��Q �HFSV]\NFPT,QcT,I���\^I9V+U{KNMºU�¤®GJIC���U�V,K^O�U
OSQcI�� ` U�\^I9V(GNUpe5k"n5t"n*t+n/k�U<q�RNI9K^XZI�O(GJUW�cV,Q+B
» QSGNRNI9b+V,Q�\^I QcT,RNI�T,UWGNU$��QCO]F ` U�\^M¨KNO��¼FST+Uu�K^GJFsGdFHOSQ}T*FsKNM,¤sFQSGNIC���FHV,U�a©RJFSK[GJQ]\NFSV�\NFU���¤sI T,MPV]\^I��(F
U�K^�cU�a¨X,RNQcT*F��cV,U ` Fhb,M,T,IL¤sUWV,U�¤sFS�WV*F+B"½�FhQ"T,R^I T,U¦�HFSV]\^I�RJFHK^GJQ�\NFSV]\NFhU���¤sI T,M©QSbc\^I9O]FHGJF�OHQCRNUWK^GNUWGJU
¾ �ªg?X,RJF��SQCM,�(FSQSVcM*m�¤�I�GNRNUWOcM�B

v,BY½�FST*FHGNI¨K^M¿GNRNU{GdF,�` OSI¨MÀRNF��"V+UEV,F�OHQ"QCR^T,U�V,FHGdFS¤sF+e�ÁEguq"jlµCmln&ÂÃgpkcjdt(mhU��±gpµcj�A�m�B&¢�QCR^U�K[GJI/_` U ¾ �
¤sI�GJRNUWO�M©U$OSQSRJFSOÄ��FHM,K^GJF �c�Å\NFSV]\NFÆ���z+j9A�QcT,RNI�T,UWGNU�GdF,�` OcM©MPRJF��cV,U��` UÅ\^I{\^IªGJIC��9UWV,KNOHQ}RJFSK[GJQ]\NFHV]\^I
Q"TÄ��FHT*FHGJUWa	GdF,�` FSO]F�¤�U�V+U�¤sFS��V,Q+B+½�FHT*FHGJUZKNM¨GJIC���U�V,K^O�U�OSQcI�� ` U�\^I9V(GNU$GJF,�` FHOHF"e
g�F(mÄt+n,v�U<q"n,QcT,V,QCK^V,Q
g?b5mxACn,v�U<q�RNI9K^XZI�O(GJUW�cV,Qs��F�GdF,�` OSI�Ç�n ~ U$È�B

q"B�¯°K^GJRNF,��9U¦�HF*�` O]FYI�O�KNX/I9T,U ` U�\NFYU�KNX+UWGJU¦�HF>_` I&RNI�QCV�M�OHQC¤�I�X/QCK^GNQ]\^U,qEFSRNa+I9QC�WQ+�KNO�U�a�V*FS��FS�9U��K^GdF"n�FÉM b,�WU���U�V,U
KNI¥V,FS�¼FS��U�KJFS¤�Q}\^I9T*FSVÀU����SQCR��CQcT,I±g?V*FÊK^��U ` U�A¥V,FS�¼FS��Uu�K[GdF.KNMÀQSbZI���IC���I9V*F�O�RNK^GNU�_` U�¤sF+n&FÊUW���CQSR
OcR^M,�CQC¤m�B
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�¬ �¼FSV,Q �cU&I9O�KNX/I9T+U ` UÅ\^IsK^M-QcT,��M��` U��WUÌT*FÄX/QCK^GJF �SI�WQC�CQCR�V*F \^I9T+V,QC¤Í¤�I9K^GNM�n<F©T*FÄQcT*FHGJ�WIhM]\^M+GNRNM
Q"T,��FS�9IªT,Q�¤�I9K^GJFsV*F�OSQ�\^U�¤sF�K^IL�cR��K^I UWKNOSQSX*F��SFHV]\NF+n5FsM"�CIC�` I��cRJF<_` F�\^M�B�½�FhK^�HFSOHQ}Q"T¨V*FS��FS�9U��K^GJF
\^I QcT,RNI T,I9V,Q	OHQC��UWOSQº_` I�T*FHV*Fb,U¦GJU$XZQHGJRNI�b,V,Q�cR��KNUWGNU>UWK^GNRJF,���UW�HFSV]\NF+B*�>FSOHQ T,IY\^I QcT,R^I T,I�V,Q}OSQS��U�OHQ
_` IX+M+GdF¨b,UWGNU�XZQSGNRNI�b,V,QP�9F¨GJQ¨�cRNI9¤�I�QSGJU�_` U&T,Q¥UW���SQCRJF¨T*F©b,U&K^I��QS�CQCRªKNV*FHbZT,I�Q©�SQ"T,QS¤©B>ÎÉ�cU
XZQcT*F ` Upn+O]FSQ�U�OHQ"QCR^T,U�V,FHGJI�V*FH�¼FS��Uu�K^GJF�U�U����CQCRNF©g?M©O�¤m�T*FHGNU�KNM©MÄGJFSb/I9��Uue

ÈYFS�¼FS��Uu�K[GJI Ï Ð ¬ D £ U����SQCR
¢�QcQCRNT,UWV*FHGJF Ñ A µ t Ò A�v v

Ó y µ k t y v
Ð�R^Q]\�QcT,��FS��FSO]F k y A µ A z A y

�` �¼FHV,Q �"UÉI9O�KNX/I9T,U ` UÅ\^IPGJRNI�b*F²T*F±QcT,RNI�T,Ix��QCO]F ` U�\^MÔ�WQC�CQCRNFÊGdFHOSQ�T*F²KNI±�K[GJQ¥\^Ix¤sQS�CM�_` I¥¤FSV�\^I
�"R^I9¤�I9V*FsU��9�SM,b,U$V*FX,M"GJMPT,QV*FS�¼FH�9Uu�K[GdF�U>T+Q}U����CQCR^RJF+B » Q"�K^GJQ�\^IL¤�QC�CM�_` I O�RNI�GdFHGNU>K^I�X,RNUWb,��UÕ��9V,Q
X,RJF��CQS��U�V+U�\^KNO�U*UW�9¤�I T,M�GdF,�` FSO]F+n���F RNF*�` M,V,FSV]\^IÉM+T*FS��\^I�V,QCK[GJU*GJR^I9b*FLOSQCR^U�K^GNUWGNUZ£�M,O��WU�T,Q �cM¤�I�GNRNU�O�M�n
FY��F�GJIC��9U�V+KNOSI�OSQcI�� ` U�\^I9V(GNI�GdF,�` FSO]FYb+RNQ]\<QcT,��FS��FSO]F�T,QÉV�\^U�a�B Ë ¤sFHGJRNFEK^I�T*FEKNM�OHQ"QSRNT,UWV*FHGJI&�WQC�CQCRNF
��F�GNIC��9UWV,KNOHI�OSQcI�� ` U�\^I�V�GNIÉGdF,�` FSO�O]F b,R^Q]\�Q"T+�¼FS�9FSO]FLT,Q V]\^U�a�B Ë ¤sFHGJRNF�K^I�T*F�K�OSQcQCRNT,UWV*FHGNIY�WQC�CQCRNF
T,Q �CQC�Å\^V,Q�X,RNI ` U���V,ILFSOSQ�KNIL��FhOHQ"I�� ` UÅ\^I9V(GÉ�9FSM,K[GdF��c��\NFSV]\NFhM,K[�CQ]\^U<Æ��Öz+jlkSq	gpkCqSzCm�B

y+BY½�FST*FHGNI�KNM¨OSQcQCRNT,UWV*FHGNI�U�GJIC���U�V,K^O�U�OSQcI�� ` U�\^I9V(GNU<K^��I�T,I/_` U�aÄGdF,�` FSO]F�MÄRNF �cV,Uue

fL�9g?v,jJv�mln �É�&�×v
fÉ�]g�t+j�A�mln ���{��A
fÉ�]g�y+jJv�mln ���{�Øk
fY·Hg�y+jlkCmln �{·��Öt

Î�T+RNI9T+UWGJU$�WQCO]F ` UÅ\^M-g?OSQcQCRNT+U�V*FHGNI m�V,Q �CQC�QCbc\^I9O(GJF�GdFHOSQ}T*F�KNM,¤sF�GNIC���U�V,K^OcUWa¥RNFSK^GNQ]\NFSV]\NF�Q"T©V]\^I
T,Q���FST*F]GJU�a	GJF*�` FSO]Fhb,M,T+I�¤�U�V,UW¤FH��V*FªOSQCR^Uu�Kc_` I9V�\^I9¤ÙX,RNF �SQCM,�(FHQCV,Iª¤sI�GJR^U�OSIHB

µ"BEÚØV*FSKNI���\^M¨Q"T©q�KNQS��UWGNI9RNFE\^I�XZQSGNRNI�b,V,Q�KJFS�CRNFST,U¦GJU�X+RNQcT*F��"V+U ` M¨RNQSbZI��K^U�RNQSOSIªXZQHGJRNQ"�KNV]\^IHB5¢ªQcQCR^T,U¦§
V*FHGJIªK^QC��U¦GJI9RNF�U�b,R^Q]\�K[GdFSV,Q �cV,UWOHFhK[�SFHOSQC�sQ"TÄV]\^UWa¨T,FHGJU�K^M©MÄGdFHbZI���Upe

Ë QC�WUWGJI�R Ë A Ë k Ë t Ë v Ë q
¢�Q"QCR^T,U�V,FHGJI Ñ q kSz v(z kSz v(z

Û kSz tCz t(q A z A�k
Ð�RNQ�\�K^GJFSV*FSRNF A ÜCz yCz ÒCz A�kSz qSz

g�F(m¨Î�T+RNI9T+UWGJU��WQCO]F ` UÅ\^M X,R^Q"T*F��cV,U ` I�GJFSOSQ�T,FÉKNM,¤sFÉQSGNIC��9FSV,U�a RJFSK[GJQ]\NFSV�\NFÉU���¤sI T,M�V]\^I{UcKNQS��UWGNI9RNF
b,M,T,I4¤sUWV,U�¤sFS�WV*F+Bl¯°��FSb+RJFHGNUcX+RNQCUW���CQS��\^V�M�¤�I�GNRNUWOcMguÆ��Öz+jJt(m�n FE��F�GJIC��9U�V+I�K^QC��U¦GJI9RNF�M,K^�SQ]\^UWGNU
b,RNQ]\{K^GJFSV*FSRNF+B

g?b5mÄÈÉFSO�V*FST+V,Q�\^I}M,R^b*FSV,UWK^GNUÕ�` O�UW¤ÍX,�¼FSV+QC¤ÝM+GN�cR T+I9V,QxT*FPK^I}X,R^Q"T*F��cV,U ` I}¤�QC�CMÊV*FS�¼FH�9UWGNU&V*F
\^I9T,V,Q�\{QcT}K^��I9T+I/_` I�GNRNUZ��QCO]F ` U�\^ISe » A�g[A�qcnZA�qSm�n » k	g�tCz+n,kCqCm4UW��U » tÄgpqSz"n,tCz(mlB+¢�QCR^U�K[GJI/_` U�UWK^GJU
OcR^UWGNI9RNUÅ\^M,¤ÞU�UWK^GJM¤sI�GJRNUWO�M}O]FSQhXZQcT�guFCm4M+G^�"R^T,UWGNU�V*F�OHQ]\^Q]\{Q"TQ��SI�GJR^U���QSOHF ` U�\^IEKJFH�CRJFST+UWGJU
X,RNQcT*F��cV,U ` M�B

Ü+BYßSI9T,V*FªFSR[GJUW��\^I9R^U�\^K^OHF¹\^I9T,UWV,U ` F�U�¤sFÉRJFHKNX/QCRNI T,I9V*FªQCR^M T*F�V*F �KNI�K^G4GdF,�` FSO]F+BC¢�QcQCRNT+U�V*FHGNI�GJUWa�GdF,�` FSO]F
T*FHGJIªK^M©M¨KN�WI9T,I/_` Q]\{GdFSb/I9�WUpe

k



GdF,�` O]F+e Ï Ð ¬ D £ à
Ñ k k y Ü Ü A�t
Ó Ò q t A�k v Ü

g�F(m¨áª��F �cV,U,�K[GdFSb�\^I�V*FHRNI9T+U�QÉT,FYKNI�OSQC¤sFSV,T,FEGJI�FSR[GJU��Å\^I9R^U�\^KNOHI�\^I9T,UWV,U ` I�X/QCKJF��cU�GdFSOHQÉT*FÉM+OcM+X,V*F
M,T*FS�Å\^I9V,QCK[G{QcT	V]\^I�T,QhK[�cU�aP�KNI�K^G�GJF*�` FSO]F�b,M+T,I�¤sUWV,U�¤sFS�WV*F+B(Î�T,R^I9T,U¦GJUZ��QCO]F ` U�\^MOHQC¤sFSV,T,IHB

g?b5mÄÈÉFSO�V*FST+V,Q�\^IhQ"T+��M��` I9V,Q	T*F}K^I�OSQC¤sFSV,T*F}UW�9¤�I9K[GJUpnZF}T*F	KNIhV,FSRNI T,I9V]\NF	QcTxOSQC¤sFSV,T+IhT,Q
QCRNM T,F¥X,RNI�V,QCK^I	RJFST,UWQ¥�CI��9QC¤¨B¹ÚâGJM²K^�cR^acM�K^MºX+RNI9T"�"U T,I9V,FPT+�HFPRJFST,UWQ¥QcT*F"�K^U���\NF,�` F©OHQ]\NF
GJRNI�b*F�XZQCK[GdF��cUWGNU�GdFSOHQÀT*FºX,R^�cUªXZQSOcR^UW�HF±GdF,�` OSIÊÏ nEÐãU ¬ nEF�T,RNM,�SUªGJF,�` OHI-D�n�£äULà�B
» QCM,��T*FSV,QSK^G	X,R^I9V,QSKJF©\^IPQCb,R^V�M+GJQ²K^RJFS��¤sI�RNV*F-M+T*FS��\^I�V,QCK[GJUÉX+RNU�\^I�¤sV+U�O]F�QcTåQcT*F"�KNUW��\NF,�` F+B
» QSGNRNI9b+V,Q�\^IhQ"T+RNI9T+UWGJU<��QSOHF ` U�\^IªGdF}T"�SF}QcT*F"�K^U��Å\NF*�` F�GdFSOHQ	T*F}XZQSM,�9T*FHV,QCK^GªX+RNI9V+QCKJF}UWV+æ?QCR[§
¤F ` U�\NF T+QsK[�SFHOSIªGdF,�` OSIªb,M,T,I��K^GNQh�CI/_` F+B

ÈÉFSX/QC¤�I9V,IHe,OSQCR^U�K[GJUWGNU�£�M,O���UWT,Q �"M¨¤�I�GJR^U�O�M�ç*Æ��×z"jdt
Ò+BED�FHGJI©KNMÔOHQ"QCR^T,U�V,FHGJI©UEGNIC��9UWV,KNO�UYOSQcI�� ` U�\^I9V(GNU��` I�GJU�R^U�OSQCR^U�KNV+U�O]F+e4fL��g?v,jlµCmln��É�Ä� ACn�fY��gpkcjJv�m�n

��� �èk"n�fÉ� guÜ+jlqSm�n������
k}U�fY·Hguq"jlkCmln��{· �ãACB » Q+�K^GNQ¥K^IsRNFST,U�QÄM,RNb,FSV,Q]\LK^RNI�T,U�V,Uun�V*F�\^b/QC�Å\NF
FSX,RNQSOcK^U�¤sF ` UÅ\NF¨M+T*FS��\^I�V,QCK[GJU�_` I}KNI	X/QCK[GJU�_` U�OHQCRNU��Kc_` I9V]\^I�¤éX,RNF �SQCM,�(FHQCV,I}¤�I�GNRNU�OHISB » QSGNRNI9b+V,Qs\^I
Q"T,R^I9T,U¦GJUue
g�F(mÄÇ$QSOHF ` U�\^M²K^V*FSb/T,I��HF,�` F.GJFSOSQ.T*FxK^M,¤FPGNIC��9UWV,KNO�UWa¿RNFSK^GNQ]\NFSV]\NFxT,Q.OSQSRNU�K^V,U�O]FPb,M+T,IÄ¤sUWV,U¦§

¤FS�WV*F+B
g?b5mÄÇ$QSOHF ` U�\^M-T+�HF.K^V*FSb/T,I��HF,�` F.GJFSOSQ.T*FPK^M,¤sFxGNIC���U�V,K^OcUWa�RJFSK[GJQ]\NFSV�\NFPT,Q.OSQCR^U�KNV+U�O]FPOSQ]\^U�K^I

OSQcT±V]\^U�aÊKNV*FHbZT,I��HF�\^M²b,M,T,I¤sUWV,U�¤sFS��V,F+B��>FSOSQ T,I}QcT,RNI�T,UWGNU4OHQ]\^U�K^I}OSQSRNU�K^V,U�O.K^V*FSb/T,I��HF
OSQcT¨OHQC��KNV*FSb/T,I��SF,�` F+B

g ` m	¯°K^GJQªO]FSQªX/Q"T©g�b*m�n(FS�WU+M,��QC�SRJFSV,UÕ�` I�V]\^I�T*F�KNM�XZQSVcM+T,I�QCb*F�KNV*FHbZT,I��HF*�` FªXZQLt+nCFªX/QSGNRJF,���V]\NF
OSQCR^U�KNV+U�O]FE\^I9T,V,FSO]F�\^IªV]\^UWa,Q �"UW¤âGNIC���U�V,K^OcUW¤äOSQcI�� ` U�\^I�V(GJU�¤sF+B

A�z+BYÎ�T+RNI9T+UWGJU�KNX/QC��\NF"�K^V]\^Upn"M,V�M+GJRNF"�KNV�\^U<U�KNX/QC��\NF"�K^V]\^QH§ÕM,V�M+GJRNF"�KNV]\^U ` I9V(GdFHRE�SRJFHæ�F+e
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ASACBYÎ�T+RNI9T+UWGJUcMhOSQS¤ê�CRNFST,ME\^I�T,V,QC��R^I9�CUWQCV*FEGNRNI�b*F�XZQSK^GdF��cUWGNU+K^��M����b,Mha,UWGNV,I�X/QC¤�Q>_` UcU�¤sF�\^M�_` U"M��cUWT,M
M,T*FS�Å\^I9V,QCK[G�U���¤sI T,M©�SRJFST,Q �HFhU�b,RNQ�\�K^GJFSV,Q �cV,U�O]FhK^�HFSOHQC��SRJFST*F"n+GdFSOHQsT,F�U�V,F�\^M,T*FS�Å\^I9V,UÅ\^U��CRNFST
b,M,T,Ih�K^GNQsb+��UÕ���UpB
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A k"BYÎ�T+RNI9T+UWGJU�KNX/QC��\NF"�K^V]\^M�n,M+VcM"GJRJFc�KNV]\^M©U�KNX/QC��\NF"�K^V]\^QH§ÕM,V�M+GJRNF"�KNV]\^MÄ¤�I9T,UÅ\NFSV�MÄ�CRJFHæ�F"e
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