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���K	 OO��K�K P�Q� R�O �Q� OKQ� P�Q����O����� �Q� ���Q� P�QS RO� PKQ� �T���R P�QO ���O�T P�Q� �S���K �Q�

���S	 OO���T� P�Q� RRR KQ� OOQO �Q�����S�R�� �Q� ���Q� �Q� OO�P��Q� �K��RK PSQT ����TO PTQ� �T�SS� OQR

���T	 OTT�O�K P�Q� ���QK �Q� OTS P�QT ���O�O PKQK ���OT� PKQK �T���K P�Q�

���TQ�OTR�OK� P�Q� �� TQ� O�Q� P�Q��ST���T P�QK RRQS �Q� S� �QR ����O PSQ� ���S� PTQT ��K�� �Q�

�OTR���K P�Q� �� PSQ� O�Q� P�QR�T����S �Q� RRQR �Q� TK P�Q� ����K PTQ� ����T POQR ��T�� ��Q�

�OTS�TK� P�Q� �R �SQ� R�QR TQR�TK�R�T �QO ���Q� �Q� SR P�Q� ��S�K PTQR ���RR POQK ���KS PSQ�

KOTO��T� P�Q� ��T �Q� R�Q� �QO�ST�OSK �Q� ���QK �Q� T� P�QS ��K�O PKQ� ����T P�QT ���S� PKQK

SOTO��TS P�Q� ��� RQT R�QK �QO�OR��RR �Q� ���QT �Q� ST �Q� ����� PRQS ��TSO POQ� ��K�S P�Q�

TOTO���� P�Q� R� ��QO R�Q� �Q��RS���� �QK ���Q� �Q� T� P�QS ��O�OP��QR ��KO�P��Q� ����� POQO

OOTO���� P�Q� T� �RQO R�Q� �QS�R��O�� �QT ���QO �QK ST P�QO ��K�� P�Q� ����� �QK ����R PTQK

ROTO��K� P�Q� K� �KQR OTQT P�QO�RS��RO �Q� ���Q� �QR ST P�Q� ����� PSQS ����� PKQ� ���SSP�OQ�

��OTT�O�K P�Q� S� ��QO R�QR �QO�OK���� �Q� ���Q� �QS TK �QO ��R�� RQ� ��T�O ��QO ����O ��Q�

��OTT�TK� P�Q� R� �KQ� O�Q� POQ��TT��KK �QS ���QR �Q� T� �Q� ����� �QT ��O�K �Q� ���O� PSQ�

��OTT�S�� P�Q� �TT ��QT OTQ� PKQR�T����� P�Q� ���Q� �Q� RO P�QS ��S�� P�QO ����K P�Q� ���SRP�SQR

���OQ�OTT���K P�Q� KO �RQO OSQT P�QK�S����R P�QS ���QR �Q� TT P�QK ��K�O �QT ����T �QK ���R� �Q�

�OTS��OT P�Q� �K ��QO �TO�R�K SQR T� ��QK ����� P�QT ����� P�QK ���ST P�Q�

���K	 ��T�TSO P�Q��R��SK� TQS ���Q� �Q��T��TR� �QO ���Q� P�Q������O� P�QS ��RK� P�QO ���K� P�Q� ��R�� �QT

���S	 ��T�TT� �Q��R��SR� �Q� ��SQ� �QO�OT��S� �QR ���Q� �Q������K� P�QR ��T�S PKQ� ����S PSQO ����� KQ�

���T	 ��T�TT� �Q� ��RQ� �QT ���Q� �Q�����R�O �Q� ���K� PTQS ��R�S PKQO ��R�� PKQ�

���TQ���T�TS� P�Q� �R��RT �QS ��TQR �QK ���SO� KQ� RRQK P�Q� �K���K �Q� ��� POQT �O� PTQT �O� �QS

���T�T�� �Q� �S���� �QK ��TQS �Q� ���S�� SQ� RRQO P�Q� �T��OR P�Q� �R�P��QS ���P��Q� �O� �Q�

���T�T�T P�Q� ���ORT P�Q� ��TQ� �Q� ���KT� �QS ���Q� �Q� �S�R�S P�QO ��RP��Q� �O� POQS ��� PSQ�

K��T�T�O �Q� RK��O� �Q� ��TQ� �Q� ���OTS KQ� ���Q� �Q� �T���� �Q� ��T POQ� �RR PTQ� ��� P�QR

S��T�TK� �Q� ���TOT �QO ��OQK �Q� �K���� �Q� ���Q� P�Q� �T��KR �QO �R�P��Q� ��T PRQ� �T� PSQ�

T��T�TT� �Q� �S�S�O ��QT ��OQ� �Q� �K�O�O �Q� ���Q� �Q� �O�S�� P�QK �OR PRQS ��� POQK �K�P��QR

O��T�TOK �Q� �R�KK� P�Q� ���QR �Q� �K�T�O �QO ���QS P�Q� �S�SR� �QT ��R P�QR �R� �QR ��� PKQT

R��T�T�S �Q� �S�S�� P�QS ���Q� �Q� �K�RST KQO ���QS P�Q� �K�R�� P�Q� ��� PRQK �OK P�QR �T� PSQR

����T�TT� �Q� ���KOR P�Q� ���Q� �QS �K�T�� �Q� ���QR �Q� �T��S� P�Q� �T� �Q� ��� KQK ��T PTQ�

����T�TR� �Q� TS�T�� �Q� ���Q� �QS ���T�� �QO ���QT �QS �O���S �QR �RR �QO �KO SQT �K� PTQ�

����T�TR� �Q� �O�TRS PKQ� ���Q� �QO ���TT� �QO ���QT �QT ���STS P�Q� ��O PTQ� ��K P�Q� ���P��Q�

���OQ���T�TT� �Q� �R�SSR K�Q� ��RQK �Q� ���RK� �QO ���QT �QT �O�O�S P�QS ��� �QO ��� SQK ��K P�Q�

���T�TS� P�Q� �R��TT P�Q� ����RT OQ� ���QK �Q� �K�K�S �QT ��� �Q� �OK �Q� �O� P�QK
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L M A	B � � @ 0
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E F F F E F % & F N � F N � F N � F 2 O � F

1��P	 ��Q�R�S 1TQ ���T� �TP�P���1Q �TQ 1�T1 U1TS����P�� UVT� ���S�� �TP V��Q1V VT� �TPR �T�Q �Q��PV UVTP

1��V	 ����QPQ ��T� ���TQ ��TQ�P��VQ� U�TR 11TR �1T�����V�Q �T� ���QR1 �T� V���1Q �TV �TPR �T�� �R��VS U�TV

1��R	 ��S���V U�TV ��STR U1T������SR U�TR �QT� UQT���R�V�1 1T1 ���Q�1 UVTP

1��RT1��P�S1V ��T� ��1T� ��T�1RR�P�V U�T1 1�TR UPTR��V�P�R 1T� ����1 1TQ P�1�V UQTV �T�1 �T�S 1�SV� UST�

��R1�SS� RTR �1�TP RT11SR�VP1 �T� �QTQ UQT���P�QPS 1T� ��PRR URTV P�PS�U��T� �T�Q �T�R 1�RRVU��T�

�����Q�P �T� ��1TS U�T11S��Q�S U�T1 �QT�U�1TR��R�QV� �TV ���1� USTV P��1R �T1 �TQ� �T�� 1�R��U��T1

P�1��Q�Q UPT� ���T� UPTP1RR�PSV U�TQ �ST1 UVTV��S��SV �TQ ��RSP �T� P���V URT� �T�� �T�� 1�SSR U�T�

V�11�VV� U�TQ ���TP U�T1P����P1 1T� �QT�U��TS��R�Q�� �TQ ���PVU��TV P��QV UVT� �TVP �T�� 1�QSRU��TR

R����SP�U��T1 ���T�U��TV�V1�Q1V UVTS �STRU��T���S���R �TS ��11R PT� P��SP �T� �TPQ �T�� ����Q UQTS

S����V1Q 1TV QRTV 1T�1S��QR� UPTV �STSU��TV��R�QP� 1T1 ����� 1T� ��V�S USTQ �T1Q �T�R ��1�1 UST�

Q1V���V� USTS S�T� UQTR1SQ�S�� 1TR �QT�U��TP��R�QRP 1TP ��1�V U�TS ��VR�U�RT1 �T�� �T�� 1�QV� UQTR

��1RV�P�1U�VTV SST�U�VTQ1S1���S �T1 1�T� USTV��R�SQS 1TP ��V�R �TQ P�R1� U�TR �TPP �T�� 1�QVV UQT1

��1R��1PRU�PT1 SRT�U�VT�1S1��Q� U1T� 1�T1 UQTQ��R�RRP 1TR ����V 1TQ ��V�S UVTP �T�S �T�� 1�Q�� U�TR

�1�11���� 1T1 ���TQ �T�VVV�S�1 U�T� 1�T� USTV��S��VS �T1 1��VQ U�TS ���R�U�VTV �T�Q �T�� 1�R�� UST�

1��ST������1SU�VTS ��RT�U�RTQ1R��QPR U�TR �VTQ USTR��R��S1 �T� ��R�P 1T1 P��S� UPTQ �T�R �TQQ 1�RP1 UVTP

1 ��PRV �T1 P�1SV �TS �T�� �TQQ 1�RR� U�T�

1��P	 �1Q��QQ U�TV R�TR �T��S����S �T� �RTR U�T� 1P��S� �TP V�RPR U1TP ����RQ RTV �T�Q �TQS 1Q� �T�

1��V	 �1��1�� U1TS R1TP U1T1�S����� �T� �ST� �TP 1P�1�Q �TV V�PP� U�T� ���11� �T� �TPV �T�V 1RP �T�

1��R	 �1���PQ �T� R�T� �TV�RR�R�� U�T� �STP �TR 1P�V�� �T� 1PR �TQ

1��RT11Q��1V� U1TS R1T� U�T�������R U�T� �STQ �TV 1P��SQ �T� P�� U�T1 SRR U�T� �TP� �T�P 1R� �T�

���Q���� U�T� SQTR U�TQ��P�PQ1 �TS �QT� �T� 1P���� �T� PS� UVTS Q�V U�TV �TP� �T�� 1S� �T�

���1���R �T� SPTR �TR����PVQ �TV �STQ U�TP 1P�V1� �T� VQP U�TQ S�� U�T� �TPS �T�P 1VS �TS

P�����QS �TQ Q�T� U�TR��V�SVR �TP �RT� U�TR 1P�VSP �T� PRQ �TQ S�� U1T� �TP� �T�V 1PS �TS

V�����Q� U�TV �QT� U�T�PR��P11 �T� �ST1 U�TV 1P�RV� �TP P�� UVT� RSQ URT� �TP� �T�R 1�� �TR

R�1��SRV �T� VPTR �T�������� U1T1 �STP U�TV 1P�RS1 �TP �Q1 U�TV RQQ U�T� �TPP �T�R 1�� �TV

S�1��SRV �T� S1TV PT������R� �T� �RTQ �TV 1P�RPS �TP �S� UPT� S�Q UVTR �TPS �T�V 1�Q �TS

Q������� PT� SPTS �T�����V�Q �T1 �STV �T1 1P�R�V �T� �SP UQTV RRPU��T1 �T�R �T�P 1VQ �T�

���1V�R�R 1T� S1T� �TS��V���Q �TP �QT1 1TS 1P�RR1 �TV PP� �TR S�Q U�TQ �T�S �T�1 1R� �T�

����1�SRQ U�TQ S1TS �TSS1V��PV �T� �QT� �TV 1P�R1� �TP ��R U�TP R��U��TQ �T�R �TQQ 1�V �TS

�1�RQ��SS 1TR �RT� 1TPS11��RP U�T� �QT1 �T� 1P�S�R �TQ �QQ UST� V1�U�PT� �T�P �T�R 1�� �TS

1��ST�������S �TQ Q1TQ PT�����1�� 1T� �RT� �T� 1P�R�� �TQ PRR UVT� RSQ UQTS �T�Q �TQS 1PV �TS

1 P�� U�TP RQ� UQTQ �T�� �TQR 1VV �TQ

���WX��0YZ[\]^_A	B`abcdefghi`jklfm �1�	�n	o�lpn	oJK
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4��H	 I��H) �JK ��H)� L�JH ����M )NJNH�4���IL)NJH )�HK4 LMJ� II LKJ) HK�HKM )4NJ� �N�I�) L�JN 4���HI L)J�

4��K	 K�M�4 LHJI ��M�� ))J) 4��)NL4�J�HHI�K�I ))J� )����L)�J) )�H �KJ� �4�44)L4HJ� �N��K� L�JK 4��4K� L�JM

4��I	 H�I4IL)IJ� ���M)L)�J) )�NM�L)NJ���4�4��L44JH )�4 L4JM �)�4IH L4J4 �N�KN� �JK )M�NH� L4J�

4��IJ4 �MIL��J) 4�I )JI )�KL��JK HM�KNH M�J� I� �IJK )� )H�J� I�MM) �I�JI �I�M�� L�J) 4����M L�JM

� �)K LKJI 4HKL)4JM )H� 4�JH )N�H�ILH4JM )�ML)�JM ))L)HJ� )��)�LK�J) �N��K� �J) 4���H� L4J�

� HK)L)�JI �))L)HJI )KN HJ� H��I4� �JH K�L4HJM N ��J� M�� �JM �N���� �J� 4��)N) L)JN

H �MHL)�J� �4�L)�J4 )��L)KJ� 4H���KLI4J� HNL4MJN )) 44J4 )4�)�M I4MJ4 �N�IK) �J4 )M�M�M L)J�

K HIHL)HJ� �)4L)KJK )IKL)IJ� H��K4I 4�J) )4HL)�JI NL4�J� MIH 4NJ� �M�)I� �JK )M�MHN L)J�

I �IHL��J� 4��L��J� ))HL4IJI 4)�K4IL4KJ4 )�4L)�JM )� LMJ) H�)�N )N�J4 �N�IN) �JI )M�M�K L)J4

N 4N�LK�JM )K�LH4JH )�)LKIJK )4�))4LIHJK )�IL)�JH N K�J� H�)I�)�II�J4 �N�IK� �J� )M�M�� L)J�

M ���L)HJM �4)L)�J4 MKL4IJ� M��MNLHKJ� )4HL))JK M H�J� 4�4NNLHHJI �N��4M �J) )M�M�� L4J�

)� K4I L4JK �K� �JK 44K LIJN )M�4�MLKIJI )H)L)�JH �LIHJ� )��KNLNKJN �N�)�K �J� )M�IH4 L)JN

)) HK� KJK ��4 �J) )M� )HJM HH��NK L4JH )4M LKJI )) �J� )�K��LK�J� �N��M) �J� )M�I�H L)JN

)4 HHK ))JM 4N� MJ� 4�K )HJ� N)�I�H KMJ4 )�HL)�JH KL�HJH )�IK�LNHJM �N�KN� �JK )M�NH� L4J�

4��NJ) �MM LMJ) 4)NL)HJN )�M L4JK ����)) K�J� K� IJ) �LHIJ) 4�4KH )K�JM �N�4�� �JN )M�I)N L)JM

4 �N� L�JH 4�� L)J� )�H L�JI KM LIJ4 ML)�J� )4�I�K HMJ� �N�44� �JI )M�NNH L�JN

4��H	 )4��K4 �J� ��H�� L�JH H���� NJH IM�IHM HJ�)4M�K44 LHJK )4�MMN L�JM KI����L)�J4 H4�K�) )JH ���NHH )J)

4��K	 )4�M�� �J� ��HNH )JH H���H IJN N���K4 �JN)44�N�N LHJ4 )��4�H )JM HH���KL)IJM H4�NKI �J� �)�HHN )JI

4��I	 )��K�IL)IJN ��)�ML)4J4 ���)NL)NJI I���INL)4J� )���M) KJ� HI�4IM �J) H��H�� �J) �)�IK� �JH

4��IJ4 NI� LMJM 4�� LIJN ��)L)�JK H�NN� �JK H�IIN L�JK )�)�4 HJH 4�NMH �J� H4�M�K )J� ���MN� )J4

� MMH HJH 4K) L�JN �MI 4J� H�)4NL)KJN )H�N�M )IJ) )�4�I L�JK ��NNI L�JI H��IHH )J) �)��H� �JI
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