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=NPAO��?KI�aJB=OA�L=N=�=O�I=JEBAOP=^lAO�NACEKJ=EO��

� �NKIKRAN = EJPAN=^ZK ?KI = OK?EA@=@A� =PN=R`O @= @EBQOZK ?EAJPdBE?=� PA?JKHjCE?=�� � � � � � � � � � � �

=NPdOPE?= A ?QHPQN=H A @K @AOAJRKHREIAJPK ?KIQJEPXNEK� OEJPKJEV=@KO ?KI =O� � � � � � � � � �

@AI=J@=O�OK?E=EO��

� �J?AJPER=N = ?=L=?EP=^ZK LANI=JAJPA @KO MQ=@NKO @K?AJPA A� � � � � � � � �

P`?JE?K�=@IEJEOPN=PERK��

� �JPAJOEBE?=N A =ILHE=N =O NAH=^lAO @A L=N?ANE= A EJPAN?YI>EK ?KI EJOPEPQE^lAO� � � � � � � � � � � �

J=?EKJ=EO�A�AOPN=JCAEN=O��CKRANJ=IAJP=EO�A�JZK�CKRANJ=IAJP=EO��

��



b

� �QO?=N = LNKBEOOEKJ=HEV=^ZK @= CAOPZK =@IEJEOPN=PER=� =LKE=@= AI LNK?AOOKO @A� � � � � � � � � � �

LH=JAF=IAJPK A =R=HE=^ZK� ATA?QP=@= ?KI >=OA AI IK@AHK KNC=JEV=?EKJ=H BHATdRAH�� � � � � � � � � �

ABE?EAJPA�A�ABE?=V��

� �TAN?EP=N LANI=JAJPAIAJPA K EJOPEPQPK @= =QPKJKIE= QJERANOEPXNE=� OQLAN=J@K� � � � � � � � �

NAOPNE^lAO A AOP=>AHA?AJ@K JKRKO L=NYIAPNKO J= CAOPZK A J=O NAH=^lAO� � � � � � � � � �

EJOPEPQ?EKJ=EO��

� �OOACQN=N = MQ=HE@=@A JK @AOAJRKHREIAJPK @A PK@=O =O =^lAO =@IEJEOPN=PER=O A� � � � � � � � � � � �

=?=@aIE?=O��

� �EOPEJCQEN�OA ?KIK NABANaJ?E= NACEKJ=H LAH= AT?AHaJ?E= =?=@aIE?= @A OQ=O =^lAO� � � � � � � � � � �

J=O XNA=O @K AJOEJK� CAN=^ZK @K ?KJDA?EIAJPK A LNAOP=^ZK @A OANRE^KO W LKLQH=^ZK�� � � � � � � � � � � � �

>AI�?KIK�J=�LNK@Q^ZK�@A�=NPA�A�?QHPQN=��

�K ?QILNEIAJPK @= OQ= IEOOZK A K>FAPERKO EJOPEPQ?EKJ=EO� = �	� KBANA?A ¼½Â� � � � � � � � � � � �

?QNOKO @A CN=@Q=^ZK� OAJ@K ¼¼Ã LNAOAJ?E=EO A Ä �=�� A ½¿½ ?QNOKO @A LjO�CN=@Q=^ZK�� � � � � � � � � � � � � �

OAJ@K Â½ @A �AOPN=@K� ¿À @A �KQPKN=@KO A ¼½À ?QNOKO @A AOLA?E=HEV=^lAO� MQA =PAJ@AI� � � � � � � � � � � � � �

W @AI=J@=O @A BKNI=^ZK A AOPEIQH=I = LAOMQEO= ?EAJPdBE?= A PA?JKHjCE?=� LNK@QVEJ@K� � � � � � � � � � � �

R=OPK ?KJDA?EIAJPK A BKNI=J@K LNKBEOOEKJ=EO MQA ?KJPNE>QAI OECJEBE?=PER=IAJPA L=N= K� � � � � � � � � �

@AOAJRKHREIAJPK�OK?EKA?KJkIE?K�@K�AOP=@K�@K��A=NX���

�H`I @EOOK� OZK I=EO @A ¼»»» =^lAO @A ATPAJOZK� KJ@A = =NPE?QH=^ZK @K �JOEJK A� � � � � � � � � � � � � � �

�AOMQEO= LNKLKN?EKJ=I =O PNK?=O A@Q?=PER=O� ?QHPQN=EO A ?EAJPdBE?=O AJPNA = �JERANOE@=@A� � � � � � � � � � �

A = �K?EA@=@A� �AOOA YI>EPK� =O =^lAO @A ATPAJOZK OZK @AOAJRKHRE@=O J=O OACQEJPAO XNA=O� � � � � � � � � � � � � �

PAIXPE?=O� �KIQJE?=^ZK� �QHPQN=� �ENAEPKO �QI=JKO� �@Q?=^ZK� �AEK �I>EAJPA� �=q@A�� � � � � � � � �

�A?JKHKCE=�A��N=>=HDK���

�LKE=@= AI QI OjHE@K L=PNEIkJEK @A ?KJDA?EIAJPKO� = �JERANOE@=@A P=I>`I� � � � � � � � � �

KBANA?A ?QNOKO W @EOPYJ?E=� LKN IAEK @K �JOPEPQPK �	� �ENPQ=H� AI L=N?ANE= ?KI =� � � � � � � � � � � � � �

�JERANOE@=@A �>ANP= @K �N=OEH  ���¡� �KFA� OZK OAPA ?QNOKO @A HE?AJ?E=PQN= A @KEO� � � � � � � � � � � � �

>=?D=NAH=@KO� MQA LKPAJ?E=HEV=I K =?AOOK =K AJOEJK @A MQ=HE@=@A� ?KJOPEPQEJ@K�OA AI� � � � � � � � � � �

QI= RE= =>ANP= L=N= = @AIK?N=PEV=^ZK @K O=>AN� >AJABE?E=J@K I=EO @A À IEH =HQJKO AI� � � � � � � � � � � � � � �

RXNE=O�NACElAO�@K�AOP=@K�@K��A=NX��

���



b

�K HKJCK @A PK@= OQ= ATEOPaJ?E=� = �	� RAI ?KJPNE>QEJ@K @A BKNI= @A?EOER= L=N= =� � � � � � � � � � � � � � �

ARKHQ^ZK @= A@Q?=^ZK OQLANEKN @K �A=NX A @K �KN@AOPA� �AOOA OAJPE@K� = IAOI= BKE� � � � � � � � � � � � � �

PQPKN= J= ?NE=^ZK @= �JERANOE@=@A 	A@AN=H @K �=NENE  �	��¡ A @= �JERANOE@=@A @=� � � � � � � � � � � � �

�JPACN=^ZK �JPANJ=?EKJ=H @= �QOKBKJE= �BNK��N=OEHAEN=  ������¡� �=@= RAV I=EO K HAI=� � � � � � � � � � �

�� QJERANO=H LAHK NACEKJ=H�� @K �AEPKN �=NPEJO 	EHDK� BQJ@=@KN @= �	�� NA=BENI=�OA ?KIK� � � � � � � � � � � � �

RK?=^ZK @AOP= EJOPEPQE^ZK MQA RAI ATAN?AJ@K OAQ ?KILNKIEOOK @A OANREN W NACEZK� OAI� � � � � � � � � � � � �

AOMQA?AN�K�?=NXPAN�QJERANO=H�@A�OQ=�LNK@Q^ZK���

�I ½»¼Ã� = �	� BKE ?H=OOEBE?=@= J= @`?EI= OACQJ@= LKOE^ZK @K �=JGEJC� � � � � � � � � � � �

�JERANOEPXNEK @= 	KHD=  ��	¡ ¢��	 ½»¼Ã£� OAJ@K = KEP=R= AJPNA =O BA@AN=EO A = OACQJ@=� � � � � � � � � � � � � � �

@K �KN@AOPA� � ��	 ` QI HAR=JP=IAJPK =JQ=H @K FKNJ=H 	KHD= @A �� �=QHK MQA� AI ½»¼Ã�� � � � � � � � � � � � � � � � �

I=LAKQ K @AOAILAJDK @A ¼ÄÁ EJOPEPQE^lAO AI ?EJ?K @EIAJOlAO� LAOMQEO=� AJOEJK�� � � � � � � � � � �

NA?KJDA?EIAJPK @K IAN?=@K� EJPANJ=?EKJ=HEV=^ZK A EJKR=^ZK� �K IAOIK =JK� = �	� BKE� � � � � � � � � � � �

?H=OOEBE?=@= ?KIK = ÀÂ¸ IAHDKN QJERANOE@=@A @= �I`NE?= �=PEJ=� OACQJ@K K ��� � � � � � � � � � � �

�JERANOEPU �=JGEJCO � �=PEJ �IANE?= ½»¼Ä� AI @ERQHC=^ZK BAEP= JK OEPA @= �� �KNH@� � � � � � � � � � � � � �

�JERANOEPU ¢�� ½»¼Ä£� � =R=HE=^ZK ` BAEP= ?KI >=OA AI OAPA EJ@E?=@KNAO� NALQP=^ZK� � � � � � � � � � � � �

=?=@aIE?=� NALQP=^ZK ?KIK AILNAC=@KN� NAH=^ZK ?KI K ?KNLK @K?AJPA� ?EP=^lAO LKN� � � � � � � � � � �

=NPECK� JqIANK @A =NPECKO LKN B=?QH@=@A� LNKLKN^ZK @A ?KNLK @A OANRE@KNAO ?KI �D� A� � � � � � � � � � � � � �

EIL=?PK�J=�SA>���

�I QI @KO EILKNP=JPAO N=JGEJCO QJERANOEPXNEKO EJPANJ=?EKJ=EO� @ERQHC=@K LAHK� � � � � � � � �

�AJPAN BKN �KNH@ �JERANOEPU �=JGEJCO  ����¡� = �JERANOE@=@A 	A@AN=H @K �A=NX OQ>EQ� � � � � � � � � � � �

?EJ?K LKOE^lAO A L=OOKQ = OAN = ¼¾¸ I=EO >AI ?KHK?=@= @K �N=OEH AI ½»¼Ã�� � � � � � � � � � � � � � �

?KJOKHE@=J@K�OA ?KIK = IAHDKN @K �KNPA A �KN@AOPA @K �=dO� � �	� ` QI= @=O ½»� � � � � � � � � � � � � � � �

EJOPEPQE^lAO >N=OEHAEN=O� PK@=O Lq>HE?=O� ?EP=@=O LAHK ����� MQA HEOP= =O IEH IAHDKNAO� � � � � � � � � � � �

QJERANOE@=@AO @K IQJ@K� �K L=JKN=I= IQJ@E=H� = �	� K?QL= = Ã¼¿¸ ?KHK?=^ZK ¢����� � � � � � � � � � � � �

½»¼Ã£��

�K =JK @A ½»¼Á� = �JERANOE@=@A 	A@AN=H @K �A=NX K>PARA @AOP=MQA I=EO QI= RAV� � � � � � � � � � � � � �

J= =R=HE=^ZK @K AJOEJK OQLANEKN NA=HEV=@= LAHK �EJEOP`NEK @= �@Q?=^ZK  ���¡� �KI �
� �� � � � � � � � � � � � � �

,J@E?A 
AN=H @A �QNOKO ECQ=H = ¿� AI QI= AO?=H= MQA R=E @A ¼ = À� = �	� =H?=J^= = LKOE^ZK� � � � � � � � � � � � � � � � � � � � �

@A IAHDKN QJERANOE@=@A @K �KNPA A �KN@AOPA @K �N=OEH� AJPNA EJOPEPQE^lAO Lq>HE?=O A� � � � � � � � � � � � �

LNER=@=O� �K CAN=H� = �	� ?KHK?=�OA AI ¼À¹ HQC=N AJPNA =O QJERANOE@=@AO Lq>HE?=O A� � � � � � � � � � � � � �

���



b

LNER=@=O @K �=dO� OAJ@K = ¼¼¸ AJPNA =O EJOPEPQE^lAO BA@AN=EO @A AJOEJK OQLANEKN� X AI� � � � � � � � � � � � � � �

½»¼Â� =LjO =R=HE=^ZK EJ HK?K @K �EJEOP`NEK @= �@Q?=^ZK  ���¡� @AJPNK @K BHQTK� � � � � � � � � � � � �

LNK?AOOQ=H L=N= K NA?NA@AJ?E=IAJPK EJOPEPQ?EKJ=H� = �	� K>PARA �� � �KJ?AEPK� � � � � � � � � � �

�JOPEPQ?EKJ=H IXTEIK� KQ OAF=� ECQ=H = À� � ?XH?QHK QPEHEV=@K L=N= K>PAN K �� ?KJOE@AN=� � � � � � � � � � � � � � �

?EJ?K AETKO� LH=JAF=IAJPK A =R=HE=^ZK EJOPEPQ?EKJ=H� LKHdPE?=O =?=@aIE?=O�� � � � � � � �

@AOAJRKHREIAJPK�EJOPEPQ?EKJ=H��EJBN=AOPNQPQN=�A�LKHdPE?=O�@A�CAOPZK��

¼�½���EOPjNE?K�@K��QNOK�
�

�AO@A ¼ÄÂÀ� = �	� KBANA?A ?QNOKO @A CN=@Q=^ZK J= XNA= @A �EaJ?E= @= �KILQP=^ZK� � � � � � � � � � � � � �

A ���O� PAJ@K EJE?E=@K ?KI = BKNI=^ZK @A �A?JjHKCK AI �NK?AOO=IAJPK @A �=@KO�� � � � � � � � � � � � �

LKOPANEKNIAJPA PN=JOBKNI=@K AI �=?D=NAH=@K AI �EaJ?E= @= �KILQP=^ZK  ¼ÄÃÀ¡� �� � � � � � � � � �

�AL=NP=IAJPK @A �KILQP=^ZK @= �	� NA=HEVKQ AOBKN^KO @A BKNI=^ZK @A LNKBAOOKNAO� � � � � � � � � � �

@KQPKNAO A� AI ¼ÄÄÀ EJ=QCQNKQ = LjO�CN=@Q=^ZK OPNE?PK OAJOQ ?KI K �AOPN=@K AI� � � � � � � � � � � � �

�EaJ?E= @= �KILQP=^ZK� �AV =JKO I=EO P=N@A� AI ½»»À� BKE ?NE=@K K �KQPKN=@K AI� � � � � � � � � � � � � �

�EaJ?E= @= �KILQP=^ZK� � �AL=NP=IAJPK @A �KILQP=^ZK @= �	� KBANP= Á» R=C=O =JQ=EO� � � � � � � � � � � � �

@A CN=@Q=^ZK JK PQNJK @EQNJK� �KJPQ@K� =LAO=N @= �JERANOE@=@A AOP=N LNAOAJPA AI =K� � � � � � � � � � � � �

IAJKO ?EJ?K IQJE?dLEKO� 	KNP=HAV= AN=� =P` AJPZK� = qJE?= KJ@A D=RE= KBANP= @A R=C=O� � � � � � � � � � � � � �

@AOPA EILKNP=JPA ?QNOK� �PQ=HIAJPA� JK YI>EPK @= �	�� OZK KBANA?E@KO ?QNOKO @= XNA=�� � � � � � � � � � � � �

KQ =BEJO� AI ?EJ?K ?=ILE� OAJ@K AHAO� �EaJ?E= @= �KILQP=^ZK� �JCAJD=NE= @A� � � � � � � � � � � �

�KILQP=^ZK A �EOPAI=O A �d@E=O �ECEP=EO KBANP=@KO JK �=ILQO @K �E?E AI 	KNP=HAV=�� � � � � � � � � � � � �

�JCAJD=NE= @= �KILQP=^ZK KBANP=@K JK �=ILQO @A �K>N=H� �EaJ?E= @= �KILQP=^ZK A� � � � � � � � � � � �

�JCAJD=NE= @A �KBPS=NA KBANP=@KO JK �=ILQO @A �QOO=O� �EOPAI=O @A �JBKNI=^ZK�� � � � � � � � � � �

�JCAJD=NE= @A �KBPS=NA� �A@AO @A �KILQP=@KNAO� �JCAJD=NE= @A �KILQP=^ZK� �AOECJ� � � � � � � � � �

�ECEP=H A �EaJ?E= @= �KILQP=^ZK KBANP=@KO JK �=ILQO @A �QET=@X� A �EaJ?E= @=� � � � � � � � � � � � �

�KILQP=^ZK�A��EOPAI=O�@A��JBKNI=^ZK�JK��=ILQO�@A��N=PAqO��

�QNCE@K JK ?KJPATPK @A QI ?=ILQO PAIXPE?K AI �A?JKHKCE=� ?KI K LNKLjOEPK @A� � � � � � � � � � � � �

EJOANEN = @EIAJOZK ?EAJPdBE?= @= XNA= JK NKH @A LNKBEOOEKJ=EO BKNI=@KO� K �=?D=NAH=@K AI� � � � � � � � � � � � � �

�EaJ?E= @= �KILQP=^ZK @K �=ILQO @A �QOO=O REO= QI= BKNPA aJB=OA PAjNE?= JKO� � � � � � � � � � � � �

?KILKJAJPAO >XOE?KO @= AOPNQPQN= ?QNNE?QH=N @A ?QNOKO @AOO= XNA=� MQA OA B=V EILANEKO=� � � � � � � � � � � � �

AI RENPQ@A @=O BNAMQAJPAO IQ@=J^=O PA?JKHjCE?=O MQA ?=N=?PANEV=I = XNA= @A� � � � � � � � � � �

�KILQP=^ZK�A��JBKNIXPE?=���

���



b

� �=ILQO @A �QOO=O EJE?EKQ OQ=O =PERE@=@AO JK OACQJ@K OAIAOPNA @K =JK @A ½»¼¿� � � � � � � � � � � � � �

?KI K ?QNOK @A �JCAJD=NE= @A �KBPS=NA� J=O @ALAJ@aJ?E=O @K �AJPNK �K?=?EKJ=H� � � � � � � � � � � �

�A?JKHjCE?K  ���¡ @= ?E@=@A @A �QOO=O� � ?NE=^ZK @K �=ILQO D=NIKJEVKQ�OA ?KI K� � � � � � � � � � � � �

�H=JK @A �AOAJRKHREIAJPK �JOPEPQ?EKJ=H  ���¡ @= �	� L=N= KO =JKO ½»¼¾�½»¼Â� OACQJ@K� � � � � � � � � � � �

=O �OPN=P`CE=O A �^lAO ?KJOP=JPAO JK ��>FAPERK ¼� @K �NKCN=I= ��TL=JOZK @= �BANP= @A� � � � � � � � � � � � � �

�JOEJK���EPAI�À�¼�½�¼� �TL=JOZK�@KO�?=ILE�A�@=O�QJE@=@AO�=?=@aIE?=O�ATEOPAJPAO¡��

� L=NPEN @A ½»¼À� ?KI = ?KJOPNQ^ZK @= LNEIAEN= QJE@=@A @E@XPE?= @K �=ILQO� K� � � � � � � � � � � � � �

?QNOK @A �EaJ?E= @= �KILQP=^ZK EJE?EKQ OQ=O =PERE@=@AO� AI @ALAJ@aJ?E=O LNjLNE=O�� � � � � � � � � � �

?KJP=J@K ?KI = @EOLKJE>EHE@=@A @A KEPK O=H=O @A =QH= ?KI ?=L=?E@=@A L=N= Á» =HQJKO� � � � � � � � � � � � � �

?=@= A ?KI PNaO H=>KN=PjNEKO @A EJBKNIXPE?= ?KI ?=L=?E@=@A L=N= ¾» =HQJKO ?=@=� =H`I� � � � � � � � � � � � � �

@A�>E>HEKPA?=��O=H=O�@A�LNKBAOOKNAO��O=H=O�@A�=@IEJEOPN=^ZK�A�OA?NAP=NE=O�A�@A�=Q@EPjNEK��

� ?QNOK BKE ?KJ?A>E@K AI OAQ ?KJPATPK A@Q?=?EKJ=H A� HAR=J@K AI ?KJP= =O� � � � � � � � � � � � �
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