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>�?A@9BC?EDABCFHGJIK>�LHBNMPOJGQI2OARBNMP?EFSMPITBVU'BXWYI2Z\[A]AO_^9U`I2GQBNacbde?fagOJFHOQ]EOQI\h.]A[fBCGJFHI2Gji\RBNMP?AFkMPIAbflmFka % I.^'bmn�I2GQOJ]A@.^NLpoJqCr9s2tvuwxBNayOQGJB5BCZ7>�?A@2BC?ADf^NGQFS^K>�LHBNMcOQGQI2OERBNMc?AFSMC^zBTU`B{WYI9Z\[A]EO|^9U'I9GQB}aPbd~?�agOQF�OQ]AOJI\h.]A[fBCGJFHI9G�i\RBNMP?EFSMPIEbAlmFSa % I.^`b�n�I2GQOQ]E@.^�L�oQq�r9s2rvu|bhf��w���o�>Y>���W�hEu|b�w�^9aQaJ^9M|D`]�agBCOJO|a�de?fagOJFHOJ]AOQB5IN��i�BNM�DE?AI9L�I9@ & oQqCr2r9�.u>���>���oe>Y>���W�hAu_bfw�^9aJaQ^9M|D']fagBCOJO|a�de?fayOQFHOJ]AOQBzIN�Yi�BNM|DA?AI9L�I9@ & oQq�r9r`qNu
h.] % Z\FHOJOQBNU{OQIKOQDABT�=B�[f^�GJOQZ\BC?'OpIN�Y>�L�BNMPOQGJFSMC^NL�>�?A@2FH?ABCB�GQFH?E@K^�?fUxWYI9Z�[A]AOQB�G5h'MPFHB�?fMPBF�?:[f^�GJOQFS^NLm��]AL���LHLHZ�BC?`O�I��YOJDABzGQBN�.]AFHGJBCZ\BC?'O|a���I9GjOQDABTU`BC@2GQBCB�I��
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h.F�@9?f^NOQ]AGJB¹IN��Ç=]AOJDAI9G �=B�[f^�GJOQZ\BC?'OYI���>�L�BNMPOQGJFSMC^NL�>È?E@9FH?EBCBCGQF�?A@K^�?�UÉWYI9Z�[A]AOQB�G5h'MPFHB�?fMPBw�^ & q�t`b�q�r9r�Æ
WYBCGJOQF���BNU %`& Ê ^2MPI %¬Ë �AÌ�DEFHOQBipDABNayFSa=h.]A[fBCGJÍ`FkagI2G
Ç5MCMcBC[AOQB}U %`& Î GQBNU'BCGQFkM5Ï¹�fwxI2GQ@2BC?`OJDf^�L�BCGCbEn�GQI���B}aQagI2G=IN��>�LHBNMcOQGQFkMC^�L�>�?A@2FH?ABCB�GQFH?E@WYD�^�FHGJZ:^�?Ðbf�=BC[f^NGQOQZ�BC?`O�WYI2Z\Z\FHOJOQBCB�I2?ªÑjG|^2U`]f^NOQBÒhÓOQ]fU`B�?`O_a
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h.] % Z\FHOJOQBNU{OQIKOQDABT�=B�[f^�GJOQZ\BC?'OpIN�Y>�L�BNMPOQGJFSMC^NL�>�?A@2FH?ABCB�GQFH?E@K^�?fUxWYI9Z�[A]AOQB�G5h'MPFHB�?fMPBI9? w�^ & qCt'b�q�r9r�ÆEb F�?:[f^�GJOQFS^NLm��]AL���LHLHZ�BC?`O�I��YOJDABGQBN�.]AF�GQBCZ\B�?.O|a���I9G�OJDABTU`BC@9GJBCBzI���=I'MPOQI2G=IN��n�DAFHL�I.ayI9[AD &
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ipDABCI2GQBCOJFSMC^NL�^N?fU±[AG_^9MPOJFSMC^NL�^2ag[fBNMPO_a=I���Z\I'U'BCL�I9G_U`BCGjGQBNU`]�MPOQF�I9?xOJBNM|DA?AFS�.]ABNa���I9G5]�agBVF�?xOJDABMPI2?`OJBED`OjI���MPFHG_MP]AF�OjagFHZK]ALk^�OQF�I9? ^�GJBÒF�?`Í.B}agOQF�@.^NOQBNUmbGF�F�OQD�[f^NGQOJFSMP]ALk^�Gz^NOQOJBC?`OJFHI2?�OQI\[AGJI % L�BCZ:a�FH?GHÍ.I9L�Í`F�?A@{McLHI'M-I.BNU\^�?�^�LHI2@:MPF�G|MP]AF�OQG & ^�?fU:OQI{FH?'OQB�G|MPI2?A?ABNMPO ^�?fU:[f^9M-I2^�@2FH?A@�^�[A[ELHFSM�^�OQF�I9?fac�Î FHG_agO�bf^�?�^NLH@2I9GQF�OQDAZÀ��I9GjOQDABzBKJ MPFHB�?`O agFHZK]ALk^�OQF�I9?KI���McLHI'M-I.BNU\^�?�^�LHI2@:MPF�G|MP]AF�O|aYFSajU`BNaQMcGQF % BNU^�?�UªayFHZK]ALS^NOQFHI2?xGJBNag]AL�O|a5^NGQBK[AGQB}agBC?'OQBNU��Vi�G|^2U`FHOJFHI9?�^�LYayFHZK]ALS^NOQFHI2?x[AGJI9@2G|^�Z aPb�F�DAFSM|D�ZK]fagO�^9MKHMP]AG_^�OJBCL & agI2LHÍ.B OQDAB¬^9aQayI'MPFS^NOQBNU�U'FML�BCGQB�?`OJFS^�LjBN�.]f^�OJFHI2?faNF�F�OQD
^ªOJFHZ\B U`FSaJMPGQBCOJFPON^NOQF�I9?�Z�BCOQDAI'U% BNMPI2Z\B5BED'OQG_^�I9G_U`FH?�^�GQF�L & MPI9Z�[A]AO|^NOQF�I9?f^NLHL & BED'[fBC?fagF�Í.B�F�DABC? ^N[A[ALHF�BNU\OQI�agF�ZÒ]ALk^�OJFH?A@zOQDEB¹OJG|^N?GHagF�BC?'O % BCD�^}Í'FHI2GYI���MPL�I'MQI.BNUT^�?f^NLHI2@KMPFHG_MP]AFHO_aP�"ipDABNayBzMPF�G|MP]AF�O|a�^NGQB�MPLHI'M-I.BNU{^NO�^=��GQBN�.]ABC?�M & F�DAIÓagB[fBCGQF�I'UxFSa=O & [AFSM�^�LHL & I2G|U`B�G|a=IN�pZ ^�@9?EFHOQ]�U`B{ayZ:^�L�LHBCG�OJDf^�?�OJDAB{OQF�Z\B5FH?'OQB�GQÍ2^�L"I���FH?'OQB�GQBNayO�OQI\OJDABU`BNayFH@2?ABCGC��ipDABT?f^�OJ]AGQBTI��YOJDABTMC^�LkMP]ALS^NOQF�I9?fa�GQBN�.]AF�GQBNaYOQDf^NO=F�?xI9G_U`BCG�OJI:MPI9?�agOQGJ]fMPO�OJDAB{ayI9LH]EOQFHI2?INÍ.BCGYOQDABzOJFHZ\B�F�?`OJBCGQÍ2^�LfIN��F�?`OJBCGQBNayOCb'^�? ^2MCMP]AG_^�OQB agI9L�]AOQF�I9?:ZK]fagO % BzMPI2Z\[A]AOJBNU ��I2G�BCÍ.BCG & M & McLHBI��"OJDAB5DAF�@9DÒ��GJBN�.]ABC?fM & MPLHI'M-I{FH?KOQDEB5FH?'OQBCGJÍ2^�Leb'^N?fUÒOQDEFSapM�^�?\F�?`Í.I2LHÍ.BpOJDAI9]�aQ^�?�UAa�IN��M & MPLHBNac�"ipDAB^�L�@9I2GQFHOJDAZÀOQI % BzU`BNaJMPGQF % BNUÒay] % ayO|^�?'OQFk^�L�L & GQBNU`]�MPBNaÄOJDAB�agFHZK]ALk^�OQF�I9?KOQF�Z\B�F�FHOJDAI9]AO MPI9Z�[AGQI2Z\FSa*HFH?E@x^2MCMP]AG_^9M & %`& BRD`[AL�I9F�OQFH?E@\OQDAB{[EGQI9[fBCGJO & OQDf^NOVOQDEB % B�Df^CÍ`F�I9GzI���ag]fM|D�^:MPF�G|MP]EFHO|ajFH? ^ @2FHÍ.BC?DAF�@9D±��GJBN�.]ABC?fM & MPL�I'MQI:M & MPL�B5FSa�ayFHZ\F�LS^NGCb % ]AOj?AI9OjFSU'BC?`OJFSMC^NLeb'OQIKOQDAB % BCDf^CÍ'FHI9GjFH?:OJDABV[AGJBNMPBNU'FH?A@^�?�U���I2LHL�ISF�F�?A@{M & MPL�BNaP��ipDAFSa�^NLH@2I9GQF�OQDAZÀFSapF�?\FHO_agBCL �"^VZ\I'U'BCLfI9G|U'BCG�GQBNU']fMPOQF�I9?\OJBNM|DA?AFS�.]AB.b'ayFH?fMPBFHO�agF�Z\[AL�F��fBNa�OJDABV]A?�U`BCG|ayO|^N?fU`FH?E@\I���OQDEBV[AGJI % L�BCZ7^�?�UxGQBNU`]�MPBNapFHO_a=McI9Z\[A]EO|^�OJFHI2?f^�L�MPI.ayOC� Î ]AGTHOQDEBCGzZ\I'U`BCLYI9G_U`BCGzGQB}U`]fMPOJFHI9?»FSaz[fI.aQayF % L�BUF�DEFSM|D�^NLHLHIVFja5��I9G{ayFH@2?AF���M�^�?'OVay[fBCBNU`]A[�a¹FH? MPF�G|MP]AF�O|aMPI2?`O_^�FH?EFH?A@KU`F�@9F�O|^�L"McI9?'OQGQI2L"MPFHG_MP]AF�OQG & �
W=BED'OCb�FpB�U`BNaJMPGQF % B$^�?�^�LH@2I9GJFHOQDEZ ��I9G�BKJ MPF�BC?`O	XVYGZ\[�]GH�LHBCÍ.BCLTayFHZK]ALS^NOQFHI2? IN�Ò��GJBN�.]ABC?fM & HU`BC[fBC?�U`BC?'O5BCLHB�Z\BC?'O|aPbEag]fM|D»^9a5OJG|^�?�agZ\FkaQagF�I9?�L�FH?ABNa�F�FHOJD»^�G % FHOJG|^�G & aQMC^NOQOJBCGQF�?A@\[f^NG|^�Z�BCOQBCG�U`BEHaQMcGQFH[EOQFHI2?faPb5I2G MPI9Z\[ELHFSM�^�OQB}U(^SH��¶F�?`OJBCG|MPI2?A?ABNMcO�F�FHOJD ?AI2?ALHF�?ABN^NG±OJG|^N?fagFkagOQI2G�U`GJFHÍ.BCG_a\^�?�U GQBEHMPBCF�Í.BCG|ac�KipDAB\BCL�BCZ\BC?'O|a�MC^N? % B\GQB�[AGQBNayBC?'OQBNUxF�?ªOJDABÒ��I9GJZ�I���^\��GQBN�.]ABC?fM & H�U`I9Z ^�FH? Z\I'U`BCLYI2G^{O|^ % LHBVIN�YZ\BN^2ag]AGJBNUÒ��GQBN�.]ABC?�M & H�U`I2Z:^�F�?:UA^�O_^`��_=]EG5^N[A[AGQIÓ^9M|D�FH?AF�OQFk^�LHL & ]�agBNaj^ ��I2G|MPB}UxagO_^ % L�BU`BNM�^9U`BEH %'& H�U`BNMC^2U`B2`baÄZ\F�?AFHZ\FcON^NOQF�I9?K^�[E[AGQIÓ^9M|D±OJI{MPI2?fagOJGQ]fMcOj^Vag]EZ#I��"G_^�OQF�I9?f^NLm��]A?fMPOJFHI2?fap^N[GH[AGJISD'FHZ ^�OQF�I9?�b�F�DAFkM�D�Z:^ & Df^CÍ.B{U'IdOCBC?�a IN��[fI9L�BNaz^�?fUeOCBCGJI.ac�VipDAFka5]A?A?ABNMcBNaQaJ^�GQF�L & DAFH@2DGH I2G|U`B�GZ\I'U`B�L FkaÄOJDABC?\GJBNU`]fMPB}UX]fayFH?A@K^z@9]f^NG|^N?`OJBCBNU\ayO|^ % LHBzZ\I'U`BCLEI9G|U'BCG�GQBNU']fMPOQF�I9?�aQM|DABCZ\B % ^9agB}U I2?% ^NLS^�?�MPBNU{GQBN^NLHFPO}^�OQF�I9?fac�f_j?fMPB�OQDEB5GQBNU']fMPBNU:H�I9G_U`BCGYZ\I'U`B�LAFSaYU`BCGJFHÍ.BNU�b.^�?\F�Z\[A]ALkagB�GJBNag[fI9?�agBzMC^N?BN^2agFHL &�% B±@2BC?ABCG_^�OJBNUm� Î F�?f^�L�L & b"OQDAB�FHZ\[A]ELSagB{GJBNag[fI2?fagB MC^N? % B±BgJ:MPF�BC?'OQL & F�?fMPI9GJ[fI9G|^NOQBNU�F�?`OJI^:MPFHG_MP]AF�OjagFHZK]ALk^�OQI2G=]�agFH?E@\GQBNMc]AG|ayFHÍ.B{McI9?'Í.I9LH]EOQFHI2?��z>
DA^NZ\[AL�BNa�F�?fMPL�]fU`FH?E@\^\OQG_^�?fayZ\FSaJagF�I9?xL�FH?AB
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F�FHOJD$a I'FH? H BKL�BNMcOV^N?fU�^ a & agOQB�Z F�FHOQD ^xagB�O¹IN�j[f^9M-I2^�@2B\[AFH?�aVMPI2?A?ABNMPOJFH?A@ I9?GH�M|DAFH[ U`GQF�Í.BCG|a5OJIISL H�M�DEFH[�GJBNMPBCF�Í.BCG|acb�^NGQB\BRDA^NZ\FH?AB}UxOQI % I2OQD�U`BCZ\I2?fagOJG|^NOQB\OJDAB\BKL�BNMPOJFHÍ.BC?EBNaQa=IN�jOQDAB ^�[A[AGJI.^2M�D^�?�U±OQIKayDAIVF FHO_ap@9BC?EBCG|^NLHFHO & �ipDABpGJBNag]ELHO|a���GQI9Z % I9OJDK^�[A[ELHFSM�^�OQF�I9?fa"^�GJB�BC?fMPI2]AG|^N@9F�?A@z^�?�U{U`BCZ\I2?fagOJG|^�OJBYOQDf^NO�Z\I'U`BCL.I2G|U`B�GGQB}U`]fMPOJFHI9?KOQB}M�DA?EFS�.]ABNa�MC^N? % Bz^�?�BED`OJGQBCZ�BCL & ]fayBP��]ALfOQI.I2L ��I9G MPFHG_MP]AF�OYagF�ZÒ]ALk^�OJFHI9?{[EGQI % LHBCZ:a�^�?fUMC^N?±L�BN^9U\OJI\ay] % agO_^�?'OQFk^�L"aQ^CÍ'FH?A@Óa�F�?:OQDABTagF�ZÒ]ELS^�OJFHI2?ÒIN�YZ:^�? & O & [fBNapI��ÈMPF�G|MP]AF�O|ac�
ipDABNayFSa=h.]E[ B�GQÍ'FSagI2G
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Ê ^9MPI %�Ë �`Ì�DEFHOQBipFHOJLHB
�
Ç5aQayI'MPFS^NOQBTn�GQIN��BNaQayI9G5IN�Y>�LHB}MPOQGJFSMC^NL�>�?A@9F�?ABCBCGJFH?A@K^N?fUxWYI9Z\[E]AOQBCG5hvMPFHBC?�MPB
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Î FHG_agOj^N?fU ��I2GQBCZ\IÓagOjdYZÒ]fayOj^9M-I`?EISF�L�BNU`@2B5OQDABT@9]AFkUA^�?�MPB.bADABCL�[�b`Z�I9OQF�Í2^�OQF�I9? ^�?�U±BED'[fBCGQOJFSagBI��jZ & OJDABNayFSaV^2U`Í'FSagB�G{n�GQIN�J� Ê ^9MPI %�Ë ��Ì�DAF�OQB.�¬ipDAGQI2]A@9DAI2]AO{Z &x& BN^NG|aV^NO��	��
 DAB:^�L F�^ & aFHZ�[AGQBNaJagBNU{Z\B�F�FHOJD±DEFSafI'?AIVF�LHBNU`@2Bz^�?�U±DAFkap^ % FHLHF�O & ^N?fU�F�FHLHL�FH?A@2?ABNaJaÄOQI�agD�^�GQBzF�OfF�FHOJD:I9OQDEBCG|ac�

W=I2O=I2?AL & U'FSU±DEB{ag]E[ B�GQÍ'FSagBzZ & F�I9G�ImbfBC?fay]AGQF�?A@ÒF�O|ap[AGJI9@2GQBNaJaPb��.]f^�L�FHO & ^�?fUxGJBCLHBCÍ2^N?fMPB.b % ]AOjDAB^�LkagIKBC?fMPI2]AG|^N@9BNU ^�?fU\O_^�]A@2D`OjZ\B5DAIVF
OQI�ag]A[fBCGJÍ`FkagBzZ & ayBCL��Å^�?fU\I9OJDABCG_aP�d=^NZ�^NLSagI:@2G|^�OJBP��]AL�OJI:Z & OJDABNayFSa5GQBN^2U`BCG_aPb�n�GQIN��aP� Ê I2?f^�OJDf^�? Ç=LHL�BC? ^�?fU�h.OQB�Í.BC?»lmBCB % ��I2G^�L�LmOJDAB5DABCL�[:^�?�U±McI9?fayFSU`BCG_^�OJFHI9?�OQDAB & BED'OQBC?�U`BNUÒOJIVZ\B�U`]AGJFH?A@{OJDABzMPI2]AG|ayB5I���OQDAFka�F�I9GTI��Yn�GQIN�J�lmBCB % U`FkUVZÒ]fM|DVIN��OJDAB=@2GQI2]A?fUUF�I9GTIz��I9G�WYDf^N[AOQBCG ^z^�?fU F�^2ap^�L F�^ & a�^CÍ9^NFHLk^ % L�Bp��I9G�U'FSaQMc]faQayFHI9?�aI9?�OQDAB�Z:^NOQOJBCGC��nÈGJI��J��Ç=LHL�BC?{Df^9a % BCBC?�^¹McI9?fayO|^�?'O�ayI9]AG_MPBjI���B�?fMPI9]EG|^�@2BCZ\BC?'OYayFH?fMPB�Z & ^�GJGQFHÍ2^NL^�O��
��
{��de?�LS^NGQ@2Bª[f^NGQO\OJDAGQI2]A@9D³DAFSaÒBgLmI2GQO_a±^N?fU�[ B�G|agB�Í.BCG|^N?fMPB.b�OQDEB
�����¶@9GJI9]A[ ^�O\OJDABÏ�BNagBN^NG|M|D l�^ % I9G_^�OQI2G & IN�Y>�LHB}MPOQGJI9?AFkMCapGQBCZ ^�FH?�ap^V�fG|ayOTH�G|^�OJBVGJBNagBN^NG|M|D:BC?`Í'FHGJI9?AZ�BC?`OYIN�CF�DAFSM|D:dDf^2U±OQDEB¹[EGQFHÍ'FHL�BC@9BjOQI % BT^XZ\B�Z % BCG��h.BCÍ.BCG_^�L'I9OJDABCGYZ\BCZ % BCG_amI���Z & GJBNagBN^NG|M|DV@2GQI9]E[ÒDf^CÍ.BjMPI2?`OJGQF % ]AOQB}UVU`F�GQBNMPOJL & I9GYF�?fU`FHGJBNMPOJL & OJIOQDEBfFpI2GTI U`BNaQMcGQF % BNUzFH?TOQDAFkaÅOJDABNagFkaP��Ï�FkMC^�G_U`Izi�BCLHFkM�DAB�Í.BNa I & ^�?fU Ë BCF�OQD W5^ % I9G_a FpB�GQBpZ�I9GQBYOJDf^�?MPI2LHLHB}^�@9]EBNap^N?fUÒ��GQFHB�?fUAaP��ipDABCF�G�MPI2Z\[f^�? & ^�?�U±ay]A[A[fI9GJO=Z ^9U`BjOQDAB�@9I.I'UxOQF�Z\BNa % BCOJOQBCG ^�?fU\OJDAB% ^2U OJFHZ\B}a�Z\BCGJBCL & ��I9GJ@9BCOJO|^ % LHB.��d�Df^9UÒOJDAB5[AL�BN^9ay]AGQB�I��;FpI2GTI'FH?A@ MPLHIÓagBCL & F�FHOJD\d % G_^�DAF�Z#>�L���^2U`BCL��GQI2Z F�DEI9Z d=GJBNMPBCF�Í.BNUxBED'OQBC?�agFHÍ.BK^2aQayFSagO_^�?fMcB.�»Ç % B�F�^2aV^�L F�^ & aV^ I'?AIVF�LHBNU`@2BN^ % LHBKGQBNayI9]AG_MPB��I9G�^�? & ayI9GQOjI��Ä�v]AB}agOQF�I9?:I��Ä^XOJDABCI9GJBCOQFkMC^�L�?f^�OJ]AGQBÓ�pÇ=?�U`GQBEF³lm]AZ:aJUA^�F�?AB.b F�DAFHL�BV^NO��
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' � o)(�� �)*,+-� �.�Nu Î ]E?fMPOQF�I9?Tag[�^9MPBYI��EZ\I'U`]ELHIdH�FH?'OQB�@9G|^ % LHB���]A?fMcOQFHI2?fa�o F�?zOQDABYlmB % B}ag@9]EB�agB�?fagB9uZ ^�[A[AF�?A@V��GQI2Z#OQDEB¹F�?`OJBCGQÍ2^NL0/ � �)*,1 OQI2���N�
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7�h.B�O�I��Y?f^NOQ]AG_^�L"?`]EZ % BCG_aPb.Fe� B.�Hb�8.q � � � :�: ::9.�

qCr



� ��� H�U`FHZ\B�?fagF�I9?f^NL�>�]fMPL�FSU`BN^N?:ag[�^9MPB.�
4 � � H�U`FHZ\B�?fagF�I9?f^NL�MPI2Z\[ALHBRDKag[f^2MPB.�

13��! #�%���� R
����
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`�
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�aPb.LHF I.BfXVYGZ\[�] /�q 1 I2G�� X���� Y / � 1 ^�GQB MC^�[�^ % L�B�I��ÐagF�ZÒ]ALk^�OJFH?A@�Í'FHGJOQ]f^NLHL & ^N? & MPFHG_MP]AFHO�@2FHÍ.BC?BC?AI2]A@9D�GQBNayI9]AG_MPBNa�F�?ÒOJBCGQZ:a�I��ÐOQF�Z\B�^N?fU\MPI2Z\[A]AO_^�OQF�I9?f^NLA[fIVFpBCG�� %=IVFpB�Í.BCGCbC��]ALHLEÍ.BCGQF ��MC^�OJFHI2?{I��OQDEB¹��]A?fMcOQFHI2?f^�L�FHO & IN��^Ka & agOJBCZ7ZÒ]�agO�?AI2O5I9?AL &:% BTGQBCL�FS^ % LHB.b % ]AO5^NLSayIÒ��^9ayO5BC?AI2]A@9D�OJI\[AGQINÍ'FSU`BGQB}ag]AL�O|a�F�?{^�?�^9M�MPBC[AO_^ % L�BpOQF�Z\BYFH?'OQBCGJÍ2^�Le�"ipDAFka�FHZ�[ALHF�BNa OJDf^�OYOQDEB�MPI2Z\[A]AO_^�OQF�I9?f^NLAGQB}agI9]EG|MPBNa"OQDf^NOZK]fagO % B:^�L�LHI'MC^NOQBNU±��I2GVOQDEBKagFHZK]ALk^�OQF�I9? O|^9a*I»^�LkagIxF�?fMPGJBN^9ayBKU`G|^NZ:^�OJFSMC^NLHL & ^N?fUÉF�?�ayI9Z\BKM�^9agB}aOQDEBV^NZ\I9]E?`O�I��YGJBNagI2]AG|MPB}ap?ABCBNU`B}U % BNMcI9Z\BNaYFH?f^2U`Z\FkaQagF % L & BRD`[fBC?fayFHÍ.B.�
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iÅG_^�?fayFHBC?'OKMPF�G|MP]AF�O{ayFHZK]ALS^NOQFHI2?ªF�?`Í.I2LHÍ.BNa=��I2GQZ\F�?A@xOJDAB a & agOQB�Z I���?AI9?ELHFH?EBN^�G{I2G|U`F�?f^�G & U`F��\H��BCGJBC?`OJFS^NLpBN�.]f^�OJFHI2?fa\o _��5>puTOQDf^NO\U`B}aQMPGJF % BNaVOQDEBxU & ?f^NZ\FSM�a IN�T^»MPFHG_MP]AFHO�b�^N?fU�ayI9LHÍ'FH?E@ªOJDABCZ?']AZ\BCGJFSMC^NLHL & �\ipDAB:O & [EFSMC^NLp^N[A[AGJI.^9M|D$FSaVOJI±�fG_agOKU`FkaQMPGJBCOQF OCBÒOJDAB:ayBCOVIN��_��5>�
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F�DAFkM�D�^�GJBzagI2LHÍ.BNUUF�F�OQD:^N?\FHOJBCG|^NOQF�Í.B=Z\B�OQDAI'Umb.]fay]f^�L�L & ayI9Z\BjÍ2^�GQFk^�?'OpIN��OJDAB�W=BEF�OJI9?GH�Ïj^�[ADfayI9?^�L�@9I2GQFHOJDAZ��KipDAB�agBN�.]ABC?�MPB{I��jL�FH?ABN^NGz^�L�@9B % G|^�FkMÒa & ayOQBCZ a=@9BC?EBCG|^NOQBNU»^�OzBN^2M�D»FHOJBCG|^NOQFHI2?ªIN��OJDAB?AI2?ALHF�?ABN^�G�agI2LH]AOJFHI2?�Z\BCOJDAI'U$^�GJBxOQDEBC?�ayI9LHÍ.B}U Í'FS^�Ñ�^�]faJagFk^�?�BCL�FHZ\F�?f^�OJFHI9? I9GK[ IÓaQayF % L & ayI9Z\BFHOJBCG|^NOQF�Í.B=L�FH?ABN^NGjagI2LH]AOJFHI9? ^NLH@9I2GQF�OQDAZ��
ifFpI�[ IÓaQayF % L�B$MPI9Z�[A]AO|^NOQF�I9?f^NL % I9OQOJLHBC?EBNMQIEa:^�GJBª]fay]f^�L�L & FkU`BC?'OQF���BNU�FH?³agO_^�?fUA^NG|U MPF�G|MP]AF�OagF�ZÒ]ELS^�OJFHI2?��(_j?ABxFkaVOQDAB:��]A?fMPOJFHI9?�BCÍ2^�L�]f^�OJFHI9?�aX?AB}MPBNaQaJ^�G & OQI$McI9Z\[A]EOQB\OJDAB�MPI2Z\[fI9?AB�?`O_aVI��OQDEB Ê ^2MPI % FS^�?»^N?fU±GJFH@2D`O�Df^N?fUxayFSU`BzÍ.BNMcOQI9G�]�agBNU:^�OjBN^2M�D	W=BEF�OJI9?GH�Ïj^�[ADfayI9?�F�OQBCG_^�OQF�I9?���ipDABNayB��]A?fMcOQFHI2?\BCÍ2^�L�]f^�OJFHI2?fapMPI2GQGJBNag[fI9?�U OJIVOJDABzMPI2Z\[A]AO_^�OQF�I9?KI��"OJDABzU`BCÍ'FSMcB 
�a�McI9?fayOQFHOJ]AOQF�Í.B�GQBCLk^�OJFHI9?�a^�?�UXOJDABCFHGÈU`BCGQF�Í2^�OQF�Í.BNaP�"ipDAB�MPIÓagOYI��ÐOQDABNayB=B�Í9^NLH]f^NOQF�I9?fa�FSa"@9BC?AB�G|^�L�U`I2Z\FH?�^�OQB}U %`& OQDAB Ê ^2MPI % Fk^�?MPI2Z\[A]AO_^�OQF�I9?fac� Î I9GT^ MPFHG_MP]AFHO"F�FHOQD � ?EI'U`BNaPb"OQDf^NO{MPIÓagO MC^�? % B:^9azLHIVF�^2a # o � ujI2G{^9azDAFH@2D^9a # o � 3 u�U`BC[fBC?�U`FH?A@ I9?»OQDAB�U`BC@2GQBCBKI���McI9?A?AB}MPOQF�Í`F�O & IN�jOQDAB�MPFHG_MP]AF�OC�KipDABKI9OQDEBCGz]fag]f^NL % I9O�HOQL�BC?ABNM-IKFSa�OQDABTLHFH?EBN^�Gja & ayOQBCZ7ayI9L�]AOQF�I9?�[fBCGg��I2GQZ\B}U±^NO=B}^9M|D WjBEF�OQI2?GHeÏj^�[EDfagI2?ªF�OQBCG_^�OQF�I9?�� ipDABMPI2Z\[ALHBRD`F�O & I���U'FHGQB}MPO�BCLHF�Z\FH?�^�OQF�I9?KZ\BCOJDAI'UAaÄ��I9GjayI9L�Í`F�?A@\a & ayOQBCZ aÄI��ÈBN�v]�^�OQF�I9?fa�FSap[fI2L & ?AI9Z\Fk^�LFH? � bAO & [AFkMC^�L�L & ��GQI2Z # o � ��� � uÄ��I2Gjag[f^NG|agBT[AGQI % LHB�Z:aÄOJI # o ��� uY��I9GjU`BC?�agBz[AGQI % LHB�Z:aP�
Ì�DAFSM|DxIN�YOQDEBNagB % I2OQOJLHBC?AB}MQIEafF�FHL�L�U`I2Z\FH?�^�OQBTU`B�[ B�?fUAa�I9?�OQDEBV[f^NGQOQFkMP]ALk^�Gj[AGQI % LHBCZ¬�pd �YOJDABMPF�G|MP]AF�OÒFkaÒÍ.BCG & LS^NGQ@9BÓb=OQDEBC?�BCÍ.BC?'OQ]f^NLHL & OQDAB�L�FH?AB}^�G�agI9L�]AOQF�I9?�O_^9a I�F�F�LHL�U`I9Z�FH?f^NOQBxOJDAB�OQI2O|^NLMPI2Z\[ALHBRD`F�O & � _j?$OQDAB:I2OQDABCG{D�^�?fUmbYF���OQDEB:MPFHG_MP]AF�OVFSa{ayZ:^�L�LYI9G{I9?EL & Z\I'U'BCG|^NOQBCL & LS^�GJ@9B.bYOQDEBC?OQDEBzU`BCÍ'FSMPB�B�Í9^NLH]f^NOQF�I9?\O_^9a I F�FHLHLEFH?\@2BC?ABCG_^�L�U'I9Z\F�?f^�OJB.� %=IVFpBCÍ.BCG�b9I9?EBzagDAI2]ALSU % B5Í.BCG & MC^�GJBP��]AL

F�DABC? FpB�FH@9D'OQF�?A@zOQDAB�MPIÓagO|a�^9aJagI'MPFk^�OQB}UUF�FHOJDÒOJDAB5McFHG|Mc]AFHOYayFHZK]ALS^NOQF�I9?{[AGJI'MPBNaQaY]fagF�?A@TMPI9Z�[ALHBED'FHO &FSaJag]AB}a�^�LHI2?ABT^9a�OQDAFka�MC^�? ayI9Z\BCOJFHZ\B�a�LHBN^2UÒOQIKBCGJGQI9?EBCI9]fa�McI9?fMPL�]fagF�I9?fac�Yde? ��^2MPOCbAB�Í.BC?\^2aQay]AZ\FH?E@OQDEB\?`]EZ % BCG5IN��MPFHG_MP]AF�O5?AI'U`BNaVOJI % B:agZ:^NLHL�bmOQDAB�GQBN^NL�MPIÓagOVIN�jBN^9M|D W=BEF�OQI2?�FHOJBCG|^NOQF�I9?�Z\F�@9D'OagOJFHL�L % BVBED'OQGJBCZ\BCL & LS^�GJ@9BTF��"OQDEB¹B�Í9^NLH]f^NOQF�I9?xIN�YayI9Z\BzI2Gj^�LHL�IN�YOQDEBVU'BCÍ`FkMPBNa�FSajMPI2Z\[A]AO_^�OQF�I9?f^NLHL &Í.BCG & BED'[ B�?fagF�Í.B.�pÇj?xBEDE^�Z\[ELHBjI���OQDAFka�Fka�OJDABTMC^9ayB�F�DAB�GQBVOJDAB{U'BCÍ`FkMPB5Z\F�@9D'O % B{U`BNaJMPGQF % BNU\Í`Fk^
� �



FHO_a ��GJBN�.]ABC?fM & GJBNag[fI9?�agB.bmOJD`]�a=GQBN�.]AF�GQFH?E@\^NO5BN^9M|DxOJFHZ\B�[ I2FH?'Oj^\MPI2?`Í.I2LH]AOJFHI9?	F�FHOJDxOQDEBKU`BCGQF�Í.BNUFHZ�[A]ALSayB5GQB}ag[fI9?fayB.� Î ]AGJOQDABCGJZ\I9GJB.b`B�Í.BC?\F���OQDEB{U`BCÍ'FSMcB5BCÍ2^�L�]f^�OJFHI9? O|^2a I:Df^9aj?ABC@9L�FH@2F % L�BzMPI.ayOCbAF�OZ:^ & D�^�[A[fBC?:OQD�^�O�OQDEB=F�?`OJBC@9G_^�OQF�I9?\F�?`OJBCGQÍ2^NL FkapayIVLS^NGQ@2B5OQDf^NO�OQDAB agDABCB�GÄ?']AZ % BCGYI��"OQF�Z\BC[fI9F�?`O_a?ABNMcBNaQaJ^�G & ��I9G ^9MCMc]AG|^NOQBzMPI2Z\[A]AO_^�OJFHI9?�I��"OQDEB�_��5>�ayI9LH]EOQFHI2?\Z:^VI.BNa�OQDAB5OJI9O_^�L�ayFHZK]ALS^NOQF�I9?�MPI.ayOINÍ.BCGTF�DEBCLHZ\F�?A@A�jÇ*agFHZ�[ALHBzBEDE^�Z\[ELHBzI���OQDEFSa5ayFHOQ]�^�OQF�I9?»FSa�OQDABKM�^9agB{IN�jMPL�I'MQI.B}U±^N?f^�L�I9@ MPF�G|MP]AF�O|aag]�M�D ^9a�[fIVFpBCG�MPI2?`Í.BCGJOQBCG_amI9G"[ADf^2agBEH�LHI'M-I.BNU¹L�I.I9[fac�YdeO�ayBCBCZ:amOJDABCGQBc��I9GQBYDAI2[fBCLHBNaJa�OQIjBED'[fBNMPO"OQDf^NOagO_^�?fUE^�G|U:MPF�G|MP]EFHO�agF�ZÒ]ALk^�OJFHI9?K^NLH@2I9GQF�OQDAZ a % Bz^ % LHB5OJIVDf^N?fU`LHB�BCÍ.BCG & McI9?fMPB�FHÍ2^ % L�B5aJMPBC?f^NGQF�I�F�FHOJD^9M�MPBC[AO_^ % L�B¹BgJ:MPF�BC?fM & � Î I9GjOQDAB}agBVGJBN^9ayI9?facbm^{[fBCGQOJFH?AB�?`Oj�.]ABNayOQFHI2?xFkafF�DABCOQDEBCG=F�O�FSa�[fI.aQayF % L�BVOJI^9M|DAF�BCÍ.BpBKJ MPF�BC?`O"ayFHZK]ALS^NOQF�I9?VIN�"MPB�GQO|^NFH?KMPLk^9aJagBNa�I��ÅMPFHG_MP]AF�O|a %`& ]fayFH?A@T^NLH@9I2GQF�OQDAZ:a�I9G�OQBNM|DA?AFk�v]EBNaag[fBNMcF���MC^NLHL & OQ]E?ABNU�OQIxBRD`[AL�I9F�O¹OJDAB�M�Df^NG|^2MPOQBCGJFSayOQFSM¹��B}^�OQ]EGQBNa5I��jOJDABK[f^�GJOQFSMc]ALS^NG¹[EGQI % LHBCZ�OJI % BagI2LHÍ.BNU:^N?fU\Z:^SI.B5OJDABCZÀZ\I9GJB5OQG_^9MPO_^ % L�B.�
_j?ABp[fI.aJagF % LHBj^N?fa F�BCG�OJI5OQDEFSa"�v]AB}agO"FSa�OQDAGJI9]A@2D W �
	��#% XZ��	��-��� �-	���
��8����� ��wxI'U'BCL`I2G|U`B�GGQB}U`]fMPOJFHI9?�FSa�^V[AGJI'MPBNaQa %'& F�DAFSM|D�b.@9F�Í.BC?:^{MPI2Z\[ALHBRDKU & ?�^�Z\FkM�a & agOQB�Z�b.I9?ABzI % O|^�F�?fa�^{agF�Z\[AL�BCGZ\I'U`B�L�OQDf^NOT^�[A[AGJIVD`F�Z:^�OJBNa=OQDEBV��]ALHLYa & ayOQBCZ�F�?�ayI9Z\B ^9U`B}�v]f^NOQB F�^ & �KipDABKZ:^�F�?�GQBN^2agI2?fa ��I2GI % O|^�F�?AFH?E@\LHIVFpB�GTH�I9G|U'BCG5Z\I'U`B�LSa�^�GJB{O*FpI���I2LSU

�
OQIÒ��^2MPFHL�FHO_^�OQBT^N?ª]A?�U`BCG|ayO|^N?fU`FH?E@\I���OQDEBKa & agOQB�Z�bI9G�OQI:GQBNU']fMPB{McI9Z\[A]EO|^�OJFHI2?f^�L"BKL�I9GJO|a=F�?�OQDABKayFHZK]ALS^NOQFHI2?:[AGQI'MPB}aQaP�Tde?xOJDAFSa=L�FH@2D`O�b Z\I'U'BCL�I2G|U`B�GGQB}U`]fMPOJFHI9? FSaj^�?¬^�[A[AGJIVD`F�Z:^�OJFHI9?:OJBNM�DE?AFS�.]ABT^�OjOQDAB a & agOJBCZ7LHBCÍ.BCL�bA^N?fU�^�? & ^�[A[AGJIVD`F�Z:^�OJFHI9?:I2GZ\I'U`B�LHFH?E@=OJBNM�DE?AFS�.]ABYLHBN^2UAa�OJI¹OJDABjMPLk^9aQayFSMC^NLAU'FHLHB�Z\Z\^ % BCO*F�BCBC?{^2MCMP]AG_^9M & ^�?fU{ayFHZ\[ELHFSMcFHO & �;_=?EL &

I'?AIVF�LHBNU`@2BVIN�YOQDAB ag[fBNMPF ��M¹[EGQI % LHBCZ#B�?f^ % L�BNa�OQDAB U`BNagF�@9?AB�G=OJI\BNagO_^ % L�FSayDxGQB}^9agI2?f^ % LHB{^2MCMP]AG_^9M &MPGJFHOQB�GQFS^p��I9G�OQDABj^N[A[AGQIVD'FHZ:^NOQF�I9?{^N?fU{^�L�LHIVFja�DAF�Z OJI=��]ALHL & ]A?fU`BCG_agO_^�?fU{OQDAB�?f^�OJ]AGQBjI���OJDAB�OQG_^9U`BEHISL�FH?'Í.I9L�Í.BNUm��de?TOQDAB MPI9?'OQBED'O�I��ÐMPF�G|MP]EFHO�ayFHZK]ALS^NOQF�I9?zI9?AB MC^�?{B�?`Í'FSayFHI9?zOJDAB�^N[A[ALHFkMC^�OJFHI2?VI���Z\I'U`BCLI9G_U`BCGjGQBNU']fMPOQF�I9?:OQB}M�DA?EFS�.]ABNapFH?:Z:^N? & F�^ & acbfU`BC[fBC?fU'FH?A@KI9? OQDABTLHBCÍ.BCLÐ^�O�F�DAFSM|D:FHO�Fka=^N[A[ALHF�BNUm�w�^9McGQI9Z�I'U`BCLHF�?A@xIN�T^�MPF�G|MP]AF�OVBCL�BCZ\BC?'O�F�F�OQD�^¬��]E?fMPOQF�I9?f^NLHL & BN�.]AF�Í9^NLHBC?'O % ]AO\ayFHZ\[ELHBCGTMPF�G|MP]AF�OI9G{��]A?fMcOQFHI2?$FSaK^ÉZ\I'U'BCLpI2G|U`BCGKGQB}U`]fMPOJFHI9?$OJBNM�DE?AFS�.]AB.��h.F�Z\FHLk^�GJL & BRD`OJG|^9McOQFH?E@ªOJDAB:FHZ\[fI9GJO|^N?`OM|Df^�G_^9MPOJBCGQFkagOQFkMCaÄIN��^�? I9OJDABCGTF�FkagBTMPI2Z\[ALHBRDKMPFHG_MP]AFHO % BCDf^CÍ`F�I9GjMC^N? % BzÍ`F�BEFpB}U\^9aj^XZ�I'U`BCLmI2G|U`B�GGQB}U`]fMPOJFHI9?:OJBNM�DE?AFS�.]AB.�
de?�OQDEFSaVOQDEBNagFkaNF�B F�F�LHLjayOQ]fU & agI9Z�B±OJDABCI2GQBCOJFSMC^NLj^�?fU$[AG|^2MPOQFkMC^�Lj^2ag[fBNMPO_aXIN�zZ\I'U`BCL�I2G|U`B�GGQB}U`]fMPOJFHI9? OQBNM|DA?AFk�v]EBNaÈ��I2G=]fayB{FH?:OQDEB{MPI2?`OJBED`O�IN� MPFHG_MP]AFHO agF�ZÒ]ALk^�OJFHI9?Ð�pifF�I:U`FML�BCGJBC?'O�O & [fBNa�I��^�[E[AGQIÓ^9M|DABNa�F�FHLHL % BTMPI9?�agFSU'BCGQBNU��f_=?EB5FSapOJI{LHI.IdI ^NO�OQDAB5Z�I'U`BCLmI2G|U`B�G�GQBNU`]�MPOQF�I9?\OJBNM�DE?AFS�.]AB�^9a^�F�^ & OJI agFHZ�[ALHF � & OQDAB�MPI2Z\[ALHBRD`F�O & I�� OQDABKMcI9Z\[A]EO|^�OJFHI2?fa5FH?»^�?»I9OJDABCG�F�FSagB�MPI2Z\[A]AO_^�OQF�I9?f^NLHL &BED'[fBC?fagF�Í.B{[AGQI % LHB�Z��\de?»OQDAFkaVMPI2?`OJBED`O�b�OQDABKBEDE^�Z\[AL�BKagOJ]fU`FHB}UÉFka¹OQD�^�OVIN��MPLHI'M-I.BNU�^N?f^�L�I9@»MPF�GTHMP]AF�O|ac�YÇ=?AI9OJDABCG ^�[A[AGJI.^2M�D:O|^VI.BC?:FSaYOQIKMPI2?fagFkU`BCGpZ�I'U`BCLmI2G|U`B�G�GQBNU`]�MPOQF�I9?:^2a�^VZ:^9MPGJI9Z\I'U'BCLHF�?A@OQB}M�DA?EFS�.]ABz^�[E[ALHF�BNU±F�?±OJDAFSajMC^2agBVOJIÒOJDABVZ�I'U`BCLHF�?A@{I�����GQBN�.]ABC?fM & H�U`BC[fBC?fU'BC?`O�FH?'OQBCG_MPI9?E?ABNMPO ^�?fU[f^2MQI2^�@2FH?A@�agOJGQ]fMcOQ]AGJBNaP�
Ç#GQBCÍ'FHBEF�IN�5OJDAB MPFHG_MP]AF�O{agF�ZÒ]ELS^�OJFHI2?ª[AGJI % L�BCZ ^N?fU�OQDAB agO_^�?fUE^�G|U�OJBNM|DA?AFS�.]ABNaz^N?fU�^NLH@9I HGQF�OQDAZ a=?ABNMPB}aQaQ^NG & ��I2GVFHO_azagI9L�]AOQF�I9? ^�GJB\@9F�Í.BC?�FH?$WYDf^�[EOQBCG � �:de?�WYD�^�[AOJBCG ^'b�^�L�@9I2GQFHOJDAZ:az^�GJB

� ^



U`BCÍ.B�LHI9[fBNU���I9G{Df^N?fU`LHF�?A@�OQDEBxM�^9agB�I�� MPLHI'M-I.BNU�^N?f^�L�I9@ MPFHG_MP]AFHO_a�F�FHOQD$DAF�@9D���GQB}�v]AB�?fM & MPL�I'MQIEaP�ipDABNayB ^�LH@2I9GJFHOQDEZ:a¹��I'MP]fa{I9?�OQDAB agL�IVF ]A?�U`BCGQL & F�?A@ % BCDf^CÍ'FHI9G{IN�5OJDAB�McFHG|Mc]AFHOz?AI'U`B}aUF�DAFSM|D�Fka@9B�?ABCG|^NLHL & F�D�^�OzFSa5I���F�?`OJBCGQBNayO=OJI:OQDABKU`B}agFH@2?ABCG�� Î GQB}�v]AB�?fM & HeU`B�[ B�?fU`BC?'O=B�LHBCZ\B�?`O_aPbABCF�OQDABCG�U`BEHaQMcGQF % BNU %`& ^x��]A?fMPOJFHI2?f^�LjGQBCLk^�OJFHI9?�agDAF�[�I9G %'& O_^ % ]ELS^�OJBNU�I9GKZ\BN^2ag]AGJBNU$UA^�O_^�^�GJB�ayOQ]fU`F�BNU�F�?WYDf^N[AOQBCG�ÆEbGF�DABCGJBz^V@9]f^NG|^N?`OJBCBNU:agO_^ % L�Bz^�L�@9I9GJFHOJDAZ#FSaY[AGQB}agBC?'OQBNUKOQDf^NOj^�LHL�IVFjaÄBN^2a & F�?fMPI9GJ[fI9G|^VHOQF�I9? I���OQDAB U`BCÍ'FSMPBzZ\I'U'BCLSapF�?`OJI\^N?xBCL�BNMPOQGJFSMC^NLmL�BCÍ.BCL"MPF�G|MP]AF�O�ayFHZK]ALS^NOQI9G�� Î F�?f^�L�L & F�?ªWYDf^N[AOQBCG �agI2Z\BzMPI2?fMPL�]fagF�I9?fa�^NGQB{U'G|^EF�? ^�?fU ag]A@2@9BNayOQFHI2?fa���I2Gp��]AGQOJDABCG�FpI2GTI:^NGQBTISL�BCGQB}Um�
�����������	��
��	


/�q 1 l���Ì �
W�^�@9B�Leb �ch'nYdQW�> �
�
Ç McI9Z\[A]EOQBCGz[AGJI9@9G_^�Z OJI»agF�ZÒ]ALk^�OJBKagBCZ\FkMPI9?�U`]fMPOJI9GzMPF�G|MP]EFHO|acb 
iÅBNM|D��fÏ�BC[��f>YÏjl�w � � �'bm>�LHB}MPOQGJI9?AFkMCa�Ï�B}agBN^NG|M|D�l�^ % I2G|^�OJI9G & Ï�BC[fI2GQOCb �=?AF�Í.BCG|ayFHO & I���W�^NLHFPH��I9GQ?EFS^{^�O !pBCG�I.BCLHB & b !pBCGTI.B�LHB & b'W�^�LHF ��I9GJ?AFS^'bfw�^ & qCr
) � �

/ � 1 Ì �`i5�2ÌªBCBRIAacb`ÇT� Ê � Ê FHZ�BC?ABEO.b.ÑT�9Ì �'w�^�DAI2?AB & b'�V�'wxBCD'O|^'b %V� �j]f^2agBCZ ON^9U`B�D�b.^�?�U\i5�'Ï¹�h'MPI9OJOCb �|ÇjLH@9I2GQF�OQDAZ:a���I9G{Çzh'i�Ç�n�H�Ç ?ABCO*FpI2GTI»^N?f^�L & ayFSa5[AGQI2@9G_^�Z�b 
�������� �	� �
� 
 �
� � 	��
� 

�
��� 	���� � 	���� � � �
� �Nbv[E[��ft � s��'t ^�ÆEb WjI�Í.B�Z % BCG�q�r ) ^`�

/ ^ 1 ÇV��lm]AZ aQUA^NFH?AB.b � � � �
� � � 	�� � � �
�	� � � �
� � 	�� � ��� 
"� �#� ��
�� � ���
� � ��� � ��� � ����� 	�� � ��� � ���
� 	�������

� �
����� 	�� 	�� ��� � � � ��� � ��� � � ��
 � ��	���� � �
� � 	�� � � 	��
� 
c��n�Df� OQDEBNagFkaPbAw�^2aQaJ^9M|D`]fayBCOQO_apde?fayOQFHOJ]AOQB�I��iÅBNM|DA?AI2LHI2@ & bfW�^�Z % GQFkU`@9B.bEw�ÇVbmq�r9r � �

/ Æ 1 l��.w��vhÓFHLHÍ.B�FHG|^'b �PWYF�G|MP]AF�O�ayFHZK]ALS^NOQF�I9?T^�L�@9I9GJFHOJDAZ:am��I9G�Z:^2aQayFHÍ.BCL & [f^�G_^�L�LHBCL'[AGQI'McBNaQayI9G|acb 
zw�^9a*HOQBCG 
�apOQDEBNagFkaPbAw�^2aQaJ^9M|D`]fayBCOQO_a=de?fayOQF�OQ]AOJB5I���i�BNM|DA?AI2LHI9@ & b W�^NZ % GQFSU'@9B.bEw�ÇVbAw�^ & qCr9r2�`�

� Æ



�

	 ��� ��� � � � � 
  ������� ! � � ����� � ��� 
 ���
� ��� � ������
 ��� � �� 
 �"!#�$�����

����� 	 ��
 �
����� 
�
���� �
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lmBCOz]fa=OJDABC? ^9aQay]AZ\Bz��I9GTagF�Z\[ALHFkMPFHO & OQDf^NOzFH?�OQDEBKMPFHG_MP]AFHO_a�OJI % BKayOQ]fU'FHBNU�^NLHL�GJBNagFkagOQF�Í.BVBCL�BEHZ\BC?'O|acbAFH?fMcLH]fU`F�?A@�^9MPOJFHÍ.B{U'BCÍ`FkMPBNacbf^�GQBKM|Df^NG|^9McOQBCGJFPOCBNU %`& MPI2?fagOJFHOJ]AOQF�Í.BVBN�.]f^�OJFHI2?fa2F�DABCGJBVÍ.I2LHOTH^�@2BNaz^�GJB{OQDABKMPI2?`OJGQI2LHLHF�?A@KÍ9^NGQFk^ % L�BNa5^�?�UªMP]EGQGQB�?`O_a5^�GJB{OQDABKMPI2?`OJGQI2LHLHB}U±Í2^�GJFS^ % LHBNacbmOQDf^NO5BC?AB�GQ@ &agOJI9G_^�@9BKBCL�BCZ\BC?'O|a�^�GQB{GJBC[AGJBNagBC?'OQB}U %'& Í.I2LHO_^�@9BRHeMPI2?`OJGQI2LHLHB}UxM|Df^�GJ@9BKU`BCÍ'FSMcBNa=^N?fU�OQDf^NOz^�L�L�Í.I2LHOTH^�@2B\ayI9]AG_MPBNa5Df^CÍ.B{I9?EB{OQBCGJZ\FH?f^NL�McI9?A?AB}MPOQBNUxOJI:@9GQI2]A?fU�I9GTMC^N? % BKOQG|^N?fa~��I2GQZ\B}UxFH?'OQI:MP]EGQGQB�?`OagI2]AG|McBNa F�F�OQD:OQDEB¹]�agBzI��YOJDAB W=I9GJOQI2?xOQG_^�?fae��I9GJZ:^�OJFHI9?Ð�YipDABC?x?EI'UA^�L�^�?f^NL & agFka & FHBCLkUAap^{a & ayOQBCZI��ÈBN�v]�^�OQF�I9?fapIN�YOQDEB ��I2GQZ
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 � u"GQB�[AGQBNayBC?'O|a�OQDAB�U & ?f^�Z�FSMCa�IN��OJDAB=B}�v]f^NOQF�I9?:^NOOQDEB{@9FHÍ.B�?±OJFHZ\B�[ I2FH?'O�]fagF�?A@\OJDAB{BNagOJFHZ:^NOQBNU\Í2^�L�]AB.bfOQDAB{[�^�G|^NZ\BCOJBCG|a � �È^�?fU � ��^�GQBKM|DAIÓagBC?x��I2G^9M�MP]AG|^2M & F�F�OQDAF�?xayO|^ % FHL�FHO & L�FHZ\F�O|acb.^�?fU �¹FkapOQDABzI9G_U`BCG�IN�YOQDAB5��I2GQZK]ALS^2/ � b ) 1 �d � � 	 �
�=F�?K>Y�v?��Eo � � ^vu � o ���	� � u"M�^�? % B���I2]A?fUVBED'[AL�FSMPF�OQL & ^9aY^=��]A?fMcOQFHI2?{I���[AGJBCÍ`F�I9]fa"Í9^NLH]AB}aI�� � ^�?�U���o$!�uÐBCÍ2^�LH]�^�OQB}UÒ^NOÄ[EGQBCÍ'FHI2]fa�Í2^�L�]ABNa�I�� � � Î I9G � 	��� �`b'^�?KFHZ\[ELHFSMcFHO�BN�.]f^�OJFHI2?{FH?KOQBCGJZ:aI�� � o ����� � u�^N?fU���o � o ���	� � u � ����� � u"ZK]fagO % B�agI2LHÍ.BNU¹��I2G � o ����� � u_� %=BC?fMcB.b�OJDABjZ\BCOQDEI'UVFSaYMC^�L�LHBNU^�? �QBED'[AL�FSMPF�OÄZ�BCOQDAI'U 
¹��I9G � 	 � �Ò^N?fUx^N? �JFHZ\[AL�FSMPF�O�Z\BCOJDAI'U 
¹��I2G � 	���
�'�Î I9G�[AGJI % L�BCZ:aYag]fM|D:^2a¹o � � � u|b'BED`[ELHFSMcFHO�Z\B�OQDAI'UAaYDf^CÍ.Bz^V[fI9OJBC?`OJFS^NLHL & agF�@9?AF ��MC^N?`O ^9U`Í2^�?'O|^N@9BINÍ.BCGjFHZ\[AL�FSMPF O�Z\BCOQDEI'UAa % BNM�^�]fayB{OQDABCGJBVFka�?AI�?ABCBNU:OQI\[fBCGy��I9GQZ�^Ò?AI2?ALHF�?ABN^�G�a & agOJBCZ agI2LH]AOJFHI9?Ð�ipDAFka¹GQB}ag]AL�O|a5FH?»FH? ^xay] % agO_^�?'OQFk^�LYGQBNU']fMPOQF�I9?»FH?$McI9Z\[A]EO|^�OJFHI2?»^9a F�BCLHLÈ^9aVayOQI2G|^�@2B.� %=IVFpBCÍ.BCG�bBED'[ALHFkMPFHO�Z\BCOJDAI'UAa5^NGQB¹��^NG5LHB}aQajagO|^ % LHB{OJDf^�?�OJDABCF�G=F�Z\[ALHFkMPFHO�MPI2]A?'OQBCGJ[f^�GJO|aP� Î I2G5[AGQI % LHB�Z:apDf^CÍ:HFH?E@\BCFH@2BC?'Í9^NLH]AB}a=OQDf^NOTU`FML�BCG %'& ayBCÍ.BCG_^�L"I9G|U'BCG|a5I�� Z:^�@2?AFHOJ]fU`B�o Fe� B.�Hb�agOJFML [AGQI % LHB�Z:a�u_b F�Z\[ALHFkMPFHOZ\BCOJDAI'UAa�^NGQB{McI9Z\[A]EO|^�OJFHI2?f^�L�L & ag]A[fBCGJFHI9GjOQI�BED`[ELHFSMcFHOYZ\BCOJDAI'UAaP� ipDABTagO|^ % FHL�FHO & IN�YOQDABzF�Z\[ALHFkMPFHOZ\BCOJDAI'UAaK^�L�LHIVFja ��I2G\ay] % ayO|^�?'OQFk^�L�L & LS^NGQ@9B�GÒOJFHZ\BNayOQBC[�aPb�GQB}ag]AL�OQFH?E@ªF�?�LHIVF�BCG{INÍ.BCG|^NLHL�McI9Z\[A]EO|^SHOQF�I9?f^NLCFpI9G�I±��I2G¹OJDAB�agFHZK]ALk^�OQF�I9?��z>
D'[ALHFkMPFHOjFH?'OQB�@9G|^NOQF�I9?»Z\BCOQDEI'UAa5^�LkagI:LHIÓagBKOQDAB�FHGz^2U`Í2^�?'O|^�@2BNa
F�DABC? OQDAB U`FML�BCGJBC?'OQFS^NL�[fI9GQOJFHI2?xI���OJDABVF�?AFHOJFS^�L�Í2^�LH]EBV[AGJI % L�BCZ7FSapFHO_agBCL ��F�Z\[AL�FSMPF�OCb'^9a�FSa�OQDAB MC^9ayB
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>�Í.BC?$F�� ^�?�BED`[ELHFSMcFHOVF�?`OJBC@9G_^�OJFHI9?$Z\B�OQDAI'U�FSa{]fayBNUmbpF�� B.��b %'& M|DAI.IÓagFH?E@ � 	 ���'b5o � � Æ'uVFka{agOQF�LHLFHZ�[ALHFkMPFHO"FH? ��o � �	� � u|�YipDEBCGQBP��I2GQB.bE^V?AI9?ELHFH?EBN^�GjayI9LH]EOQFHI2? agOQB�[ F�I9]ALkU % B�GQBN�.]AFHGJBNUmb % ]AO�F�FHOJDAI9]EO@.^NFH?AF�?A@:OQDABKayO|^ % FHL�FHO & FH?EDABCGQB�?`OjOQI ^�?�F�Z\[AL�FSMPF�OpFH?'OQB�@9G|^NOQF�I9?�Z\BCOJDAI'Um�zde?»ag[fBNMcFS^�LÈMC^9ayBNaPb�ayI9Z\B^9U'Í9^N?`O_^�@2B\MC^N? % BÒ@Ó^�FH?EBNU % BNMC^�]�agB
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Samples of beat frequency in the simulation of capture range
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Exact step response and 2nd and 8th order Pade approximation
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scattering data       
21st order section fit
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admittance data       
28th order section fit
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admittance data
7th order TBR  
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Magnitude Plots for Yo=1/Zo
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error 21st order section fit
error 7th order TBR         
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Magnitude Plots of the S12 Parameter Error
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error 28th order section fit
error 7th order TBR         
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Magnitude Plots of the Yo=1/Zo Parameter Error
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exact step response
2nd order Pade     
2nd order TBR      
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Exact step response and 2nd order Pade and reduced-order approximations
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exact step response
8th order Pade     
8th order TBR      
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Exact step response and 8th order Pade and reduced-order approximations
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Transmission Line Response with Resistive load
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input pulse  

driver output

load input   

load output  
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Response of Driver/Load transmission line connected pair
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