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Ð�ÑPUvÒ_UuÓ'ÑPNPgRÔTgRO2ZKgJÕ�SVUXÓ�g2NMÖYOR]PS'GJ×PÔbU·ÑfGJS'WMØDG2S_UR[hÒ_gKQbIeÙPÔTUXIeU�NxÒ·GKÓ-gRIeÙP]MÒVGJÒ_Qbg2N�QbNRÒVU�NMÚ
^�QbÛ2U.Õµ]PNYÓ-Ò_Qbg2N¼QbN¼G"^�QbNPO2ÔbUK]PNPQTÒ�Ø6ÑPUXNPU�ÛRU�SvSVUXÜx]PQbS_UuW�[�ÑYGR^aU�Û2gRÔTÛRUXWÝÒ_g=GRÓ�Ó-UXÔTUXSVGJÒ_U.Ò_ÑYU
U-ÞMUXÓ�]MÒ_Qbg2NegJÕ�^_U�ÔbUXÓ-Ò_QbÛ2UDÕµ]PNYÓ-Ò_Qbg2NY^�GJNYW:Ò_ÑYUX^_U�S_UuÓ-gRNMÖYO2]YSVG2×PÔTU�Ó'ÑPQbÙY^3G2S_U6]Y^_UXWeGR^3Ó-gRÙPS_g2Ú
Ó-UX^V^_g2S'^�QTN"Ò'GJNYWPU�I�Ø6QqÒVÑ�Ò_ÑPU:O2U�NYU�S'GJÔ�ÙP]YS_Ù¯gR^_UvÙPSVghÓ�UX^V^�gRSXdPÐ�g!GRÓ�Ó-UXÔTUXSVGJÒ_Uv^�Ò_SV]YÓBÒV]PS_UuW
GJNYW�S_UXO2]PÔÄGJS�Ó-gRI.ÙY]MÒVGJÒ_Qbg2NY^X[u^_]YÓ'Ñ.G2^�ß�LPàáG2NYW�I:]PÔTÒ_QbI.UuWMQÄG·G2ÙPÙPÔbQbÓXG�Ò_Qbg2Nf^�[�â�à�ãac�Ú�ÔbQTäRU
S_UuÓ-g2NPÖYO2]PS'GJ×YÔTU�Ôbg2O2QÄÓ�ÒVÑYG�ÒÀQÄ^C^�Ù¯UXÓ�QbG2ÔTQbå�UuW�Õµg2S�ÒVÑPUX^_U*Ó�g2IeÙP]MÒ'G�Ò_Qbg2Nf^�ÑYGR^�×¯U�U�N5WPU�Û2UXÔTgRÙfUuW
GJNYWæQTNxÒVU�O2S'G�ÒVUXWæQTNxÒVg.gRNMÚ�Ó'ÑPQTÙ<IeQbÓ�S_gRÙPSVghÓ�UX^V^�gRSV^�çTèBéxê2ë�d

ì ]PS_SVU�NxÒ<ÙPS_gMÓ�UX^V^�gRS!WMUX^_QbO2NY^ægJÕºÒVU�N1WPU�Û2g2Ò_UíGîÔÄGJSVO2Uu^{Ò&ÕµS'G2Ó-Ò_Qbg2Nðïµ]PÙñÒ_g�ò2óxô.õ&gJÕ
g2NMÚ�Ó'ÑPQbÙ¼Ò_S'GJNY^_QÄ^{ÒVg2S'^vÒ_g�Ó�GRÓ'ÑPUX^XdC\Hg�Ø�UXÛ2UXSX[�IeG2NhZ�ØDg2SVähÔTgxG2WP^X[�ÔbQTäRUæIeUuWMQbGÝÙPSVghÓ�UX^V^�gRS
GJÙPÙPÔbQÄÓ�G�ÒVQTgRNY^X[�WMg6NPg2Ò�Õµ]PÔbÔTZ�]MÒ_QbÔbQTåXU�Ò_ÑPU*ÔbG2S_ORU�ÓXG2Ó'ÑPU�SVUX^_g2]YSVÓ�UX^�WM]PU�ÒVgH^�Ò_SVUXGJIeQbNPO�NYG�ÒV]PSVU
GJNYWÝÔbGRÓ'ä<g2Õ�Ò_UXI.Ù¯g2S'GJÔ�ÔbgMÓ�GJÔbQTÒ{ZæÕµgRSHÒVÑPUeWPG�Ò'GPd�âPSVg2I�Ò_ÑYUX^_U:gR×Y^�UXS_Û�GJÒ_Qbg2NY^X[fG2NÝQÄWMUXG!gJÕ
G&WMQTö¯UXS_UXNRÒ·äxQbNYW"g2Õ3Ó-g2IeÙP]PÒ_QbNPO&IKG2Ó'ÑPQbNPUvÚ�cHWPG2ÙMÒ_QbÛ2U.÷�GJÔÄGJNYÓ�UXW ì g2IeÙP]MÒVQTNYOÝïøc·÷ ì õ
GJS'Ó'ÑPQqÒVUXÓ-Ò_]PSVU2[�ÑYGR^�U�Û2gRÔTÛRUXW�d�c·÷ ì ]Y^_UX^�GaWMZhNYG2I.QÄÓ�Ó-gRNMÖYO2]YSVGJÒ_Qbg2N�g2Õ¯G�ÙYG2S�Ò�gJÕ­g2NPÚ�Ó'ÑPQbÙ
Ó�G2Ó'ÑYU�IeUXI.gRS_Z&Ò_g&Ó-gRNhÛ2U�S_Ò�QqÒ�QbNxÒ_g&Ge^�Ù¯UXÓ�QbG2ÔTQbå�UuW�Ó-g2IeÙP]PÒ_QbNPOe]PNPQTÒXdfc�SVUXÓ�g2NMÖfO2]PS'GJ×PÔbU
Õµ]PNYÓBÒVQTgRNYGJÔMÓXG2Ó'ÑPUHï�F�â ì õÀg2Ù¯U�S'G�ÒVUX^�G2^CGHÓ-gRNhÛ2U�NxÒVQTgRNYGJÔxÓ�G2Ó'ÑYU3IeU�Ieg2SVZag2S�G·^�Ù¯UXÓ�QbG2ÔTQbå�UuW
Ó-g2IeÙP]PÒ_QbNPO5]PNPQTÒvç ù�ë�dxÐ�ÑPQb^*ÙYGJÙ¯U�S�U-ÞMÙPÔbg2SVUX^3Ò{Ø�gvIeU-ÒVÑPgMWMg2Ôbg2ORQTUu^�ÕµgRS3Ò_ÑYU·Ó-gRNMÖYOR]PSVGJÒ_Qbg2N
ú ¬  xj*�{j'��jBn��{�� :�{jVkMsX��y{jBm�zql5y{ xz|��kxnXkMjV��zq��kxn���y{zqnXp|p��5�ÄwRlhmRj'm5o��ay{ RjD}���nXl�y{�*r�n��{��j_�Bû � ¬ �{wx��y
nXlxm:�Dz|�� xsXpTn��*ü��{s��Äj'����s��{�� xz|ke�b�{sXt���sB��na�Jy�n�y{jD�Dlxz|��j_�{��z|y����2nXlxm�}���nXl�y*�DsR£xr�rC¸�ýuýX�u�uÂX�2�
�b�{sXtþ���R¹C£



gJÕ�Ò_ÑPU<F�â ì IegMWM]PÔbU2dCÿ�NíÒ_ÑPU!ÖYS'^{Ò:^VÓ'ÑPUXI.UR[�ÒVÑPUæF�â ì Qb^:Ó-g2NPÖYO2]PSVUXWíØ6QTÒ_ÑíÒVÑPUæÓ�g2SVU
Õµ]PNYÓBÒVQTgRNîG�ÒvÒVÑPUK×fUXO2QbNPNPQbNPO"gJÕDÒ_ÑYU&I�]PÔTÒ_QbIeUXWMQÄG"GJÙYÙPÔTQÄÓ�GJÒ_Qbg2NíGJNYWáÒVÑPQb^�Ø�gR]PÔÄWÝSVUX^_]PÔTÒ
QTN�GÝSVUXWP]YÓ-UuW³Ó�GRÓ'ÑPUæÓXGJÙYGRÓ-QTÒ{ZíÕµg2S.Ò_ÑYUæUXNRÒVQTSVU�GJÙPÙPÔbQÄÓ�G�ÒVQTgRN�d�ÿ�N³ÒVÑPU"^�UuÓ-gRNYWî^VÓ'ÑPU�IeU2[
Ò_ÑPUKF�â ì Qb^vÓ�g2NMÖfO2]PSVUXW"Ø6QTÒ_ÑáÒ_ÑYUeÓ�g2SVU5Õµ]PNfÓBÒ_Qbg2N�g2NYÔTZ"Ø6ÑPUXNÝÒVÑPUKÓ-gRS_U.Ó-g2IeÙP]PÒVG�ÒVQTgRN
Qb^æNPUXÓ�UX^V^_G2S_Z�GJNfW Ò_ÑYU�F�â ì IeghWP]PÔTU�QÄ^!SVU�ÔbUXGR^�UuW Ø6ÑPU�NñNPgJÒ�S_UuÜx]PQTSVUXW Ò_g³×¯U�]Y^�UuW
G2^.G"NPg2SVIKGJÔDÓ�G2Ó'ÑYU!IeU�Ieg2SVZ�×xZ�ÒVÑPU!g2Ò_ÑPUXS.Ó�g2IeÙP]MÒ'G�Ò_Qbg2Nf^5Ø6QTÒ_ÑPQbNîÒVÑPUæI:]PÔTÒ_QbI.UuWMQÄG
GJÙPÙPÔbQÄÓ�G�ÒVQTgRN�d�� QTÒ_Ñ Û�G2S_Qbg2]Y^!Ó�G2Ó'ÑYU"IeG2ÙPÙPQbNPOîgRS_OxGJNPQbåXGJÒ_Qbg2NY^X[�Ø�U=^�Ò_]fWMZ�Ò_ÑPU=g�ÛRU�S'GJÔbÔ
QTIeÙYGRÓBÒægRN Ò_ÑYUáÙ¯U�S_Õµg2SVIKGJNYÓ�U=gJÕ�^_U�ÔbUXÓ-Ò_UXW ×fUXNYÓ'ÑPIKGJSVäM^�[D^�]YÓ'Ñ1G2^æI�]PÔTÒ_QbIeUXWMQÄG³G2NYW
ß�LMà GJÙPÙYÔTQÄÓ�GJÒ_Qbg2NY^Xd*Ð�ÑPUáS_Uu^�]PÔTÒV^&ÙPS_g�ÛRU�Ò_ÑYGJÒæÙ¯U�S_Õµg2SVIKGJNYÓ�U"gJÕvUXGRÓ'Ñ ^_Ó'ÑPUXIeU=Û�GJSVQTUu^
WMU�Ù¯U�NYWPQTNPOKgRN!ÒVÑPU5^�Ò_SV]YÓBÒV]PS_Uag2Õ�ÒVÑPU5GJÙPÙYÔTQÄÓ�GJÒ_Qbg2N<]Y^�UuW�d

Ð�ÑPUæSVUX^�Ò:g2Õ�Ò_ÑYUæÙYG2ÙfUXS:QÄ^.g2SVORG2NPQTåXUXW¼GR^�ÕµgRÔTÔbg�Ø�^XdÀÿ�N�LMUXÓBÒVQTgRN³ÿ_ÿ�ØDU!ÙPSVUX^_U�NxÒ.G2N
g�Û2U�SVÛhQTUXØ GJNYWeÒVÑPU�ÙPS_UXÔTQbIeQTNfGJSVZ.SVUX^_]PÔTÒV^�g2×MÒ'GJQbNPUXW!QTNæ×P]PQbÔbWPQTNPOeGJNæcH÷ ì IeQbÓ�S_gRÙPSVghÓ�UX^�Ú
^�gRSXdfÿ�N�LhUuÓBÒ_Qbg2NÝÿ�ÿ�ÿHØ�U.WMQb^VÓ-]f^_^HÒ_ÑPU.IKGJQbN=O2gxGJÔ�gJÕ3ÒVÑPQb^·ÙYG2ÙfUXS·×hZ�ÙPSVg2Ù¯gR^_QTNPO!Û�G2S_Qbg2]f^
F�â ì Ó-gRNMÖYO2]YSVGJÒ_Qbg2N�^_Ó'ÑPUXIeUX^XdfLhUXÓ-Ò_Qbg2N�ÿ��½ÙPSVUX^_U�NxÒ'^6GKÓ-g2IeÙPSVU�ÑYU�NY^_QTÛRUvWMQb^VÓ-]f^_^_QTgRNægRN
Ò_ÑPU·QTIeÙYGRÓBÒ*g2Õ­Û�G2S_Qbg2]Y^3ÙYGJS'GJIeU-ÒVU�S'^�[�SVU�ÔÄG�ÒVUXW.ÒVgvÒ_ÑPU·IeQbÓ�S_gxGJS'Ó'ÑPQqÒVUXÓ-Ò_]PSVU6G2^�ØDU�ÔbÔfGR^�Ò_ÑYU
GJÙPÙPÔbQÄÓ�G�ÒVQTgRN�[¯g2N"ÒVÑPU:g�ÛRU�S'GJÔbÔÀU�ÞhUuÓ-]MÒVQTgRN"Ò_QbIeU2d­ÿ�N�LMUXÓBÒVQTgRN���[­ØDU.WPQb^VÓ-]Y^V^HÒ_ÑPU.S_Uu^�]YÔqÒ'^
g2×MÒ'GJQbNPUXW!ÕµS_gRI GJÙYÙPÔTZhQbNPO.Û�G2S_Qbg2]f^DFHâ ì Ó�g2NMÖfO2]PS'G�ÒVQTgRNæ^VÓ'ÑPU�IeUX^XdMâCQTNYG2ÔTÔbZ2[¯LhUXÓ-Ò_Qbg2N��Hÿ
Ó-g2NfÓ-Ôb]YWMUX^DÒVÑPU5WMQÄ^_Ó�]Y^V^�Qbg2N�d
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Base w/o RFC Core function w/o RFC Base with RFC Core function with RFC

10
0

99
.9

5

99
.9

5

99
.9

6

10
0

99
.9

7

99
.9

8

99
.9

8

10
0

98
.2

98
.2

5

98
.3

6

34
.3

8

34
.3

6

34
.3

6

34
.3

6

88
.0

4

80
.0

2

80
.0

2

88
.0

2

25
.2

2

23
.4

3

23
.4

7

23
.5

7

70
.8

2

70
.7

9

70
.7

8

70
.7

7

20
.6

1

20
.5

9

20
.6

20
.6

3

82
.7

3

82
.6

9

82
.9

83
.3

3

5.
16

5.
16

5.
15

5.
13

8.
64

8.
63

8.
64

8.
66

7.
93

7.
9

8.
1

8.
5

0

10

20

30

40

50

60

70

80

90

100

110

32KB-
2way

128-64-
4way

256-32-
4way

512-16-
4way

32KB-
2way

128-64-
4way

256-32-
4way

512-16-
4way

32KB-
2way

128-64-
4way

256-32-
4way

512-16-
4way

FIR (16 taps) FIR (256 taps) IIR
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Ð�ÑPUeg2SVORGJNYQTåuG�Ò_Qbg2NÝgJÕ6GæSVUXÓ�g2NMÖfO2]PS'GJ×PÔbU:ÓXG2Ó'ÑPUeIegMWM]PÔbU=ïøF�â ì õ�ÑYG2Wá×¯U�U�NíU�ÞxÒVU�NMÚ
^�QbÛ2UXÔTZKWMQÄ^_Ó�]Y^V^�UuWKQTNáç ù�ë�dMÐ�g:GJNfGJÔbZxåXU6Ò_ÑYU·Ù¯U�S_Õµg2SVIKGJNYÓ�U�gJÕ�ÒVÑPUacH÷ ì GJS'Ó'ÑPQTÒ_UXÓ-Ò_]PSVU2[RÒ_ÑYU
Ó-g2IeÙYG2S_QÄ^_g2N�Qb^HIKG2WMU5×¯U-Ò{ØDU�UXN�Ò_ÑPU:Nh]PI�×¯U�S·gJÕ3Ó-ZMÓ-ÔbUX^�ÒVG2ä2U�N�ÒVg&U-ÞMUuÓ-]MÒVU5UXGRÓ'Ñ�G2ÙPÙPÔbQqÚ
Ó�G�ÒVQTgRNíØ6QqÒVÑ¼Û�G2S_ZhQbNPO=Ó�GRÓ'ÑPUeÙYGJS'GJIeU�Ò_U�S'^Xd�Ð�ÑPU&Ù¯U�S_Õµg2SVIeG2NYÓ-UR[�QbNáÒVU�SVIK^5gJÕDÒ_ÑYUKÒ_g2ÒVGJÔ
Nx]YI�×¯U�SCgJÕYU�ÞhUuÓ-]MÒVQTgRN�Ó-ZMÓ�ÔTUu^ÀNPgRS_IKG2ÔTQbå�UuWaÒ_gHÒ_ÑPUDU-ÞMUXÓ�]MÒ_Qbg2N:Ó-ZMÓ-ÔbUX^�QTN�Ò_ÑPUD×YGR^�U�ÙPS_gMÓ�UX^�Ú
^�gRSÀØ6QTÒ_Ña`cbJ`v÷db�Ú�Ø�G�Z·^_U-ÒCG2^V^�gMÓ-QÄG�ÒVQTÛRU3Ó�GRÓ'ÑPU�Õµg2S�UXGRÓ'ÑvgJÕMÒ_ÑYU*×¯U�NYÓ'ÑPIKG2S_äM^X[-IeÙfUXOcbJWPUXÓJ[
I.Ù¯U�O�b�UXNYÓJ[PÓ^e{ÙfUXOY[YâCÿ{F�Ú'è3fJÒVGJÙf^�[MâCÿ{F�Ú^b:g*fJÒVG2ÙY^�[MG2NYW<ÿ�ÿ{Fv[PQÄ^6^_ÑPg�Ø6NæQbN"âCQTOR]PS_UeèRd



Ð�ÑPU!Ù¯U�S_Õµg2SVIKGJNYÓ�U!QbI.ÙYS_g�ÛRU�IeU�NxÒ:ÓXGJNî×¯UægR×MÒVG2QTNYUXW¼ÕµSVg2I ÒVÑPUæNYg2SVIeG2ÔTQbå�UuW�Ò_g2ÒVGJÔ
Ó-ZMÓ-ÔbUX^HÕµg2S·Ò_ÑPU.U-ÞMUuÓ-]MÒVQTgRN=gJÕ�ÒVÑPU:g�ÛRU�S'GJÔbÔ�Õµ]PNYÓ-Ò_Qbg2N�GJNYW=G2Ôb^_g&ÒVÑPUeÓ-g2SVUvÕµ]PNfÓBÒ_Qbg2NÀd­Ð�ÑYU
^�Ù¯UXÓ�QbG2ÔTQbå�UuWîÓ-gRI.ÙY]MÒ_QbNPOÝ]YNPQqÒ'^eÓ-g2NPÖYO2]PSVUXWíQbN¼ÒVÑPU<FHâ ì ^:QTIeÙPSVg�Û2UeÒVÑPUæÙ¯U�S_Õµg2SVIKGJNYÓ�U
gJÕ�UuG2Ó'Ñ�Ó-gRS_U·Õµ]PNYÓ-Ò_Qbg2N=^_QTORNPQqÖ¯Ó�GJNxÒVÔTZRdhÐ�ÑYUvI.gx^{Ò6QbIeÙfgRS�Ò'GJNxÒ�ÕøG2ÓBÒVg2S'^DÕµg2S6^_ÙfUXUXWhÚ�]PÙ"GJSVU
Ò_ÑPU<S_UuWM]YÓ�UXW¼Nh]PI:×fUXS:g2Õ�QTNY^�Ò_SV]YÓ-Ò_Qbg2NY^.GJNYWîÒ_ÑPU<G2ÓXÓ-U�ÔbU�S'G�ÒVQTgRN¼gJÕHÓ�g2IeÙP]MÒ'G�Ò_Qbg2N³Ø6QqÒVÑ
G ^_ÙfUuÓ-QÄGJÔbQTåXUXW ]YNPQqÒud�\�UXNYÓ-UR[DQTÒ�Qb^<g2×f^�UXS_ÛRUXW�Ò_ÑfG�Ò�Ò_ÑPU�g�Û2UXSVG2ÔTÔ�^�Ù¯U�UuWhÚ�]PÙñQÄ^<ÔbG2S_ORU�ÔbZ
ÙPS_gRÙfgRS�ÒVQTgRNYGJÔPÒ_gvÒVÑPU�ÕµSVUXÜx]PUXNYÓ-Z.gJÕ�ÒVÑPUHÓ-gRS_U�Õµ]PNYÓBÒVQTgRN!Ó�G2ÔTÔÄ^3QbNKÒVÑPUHUXNRÒVQTSVUHG2ÙPÙPÔbQbÓXG�Ò_Qbg2NÀd
\�g�ØDU�Û2UXSX[�Ò_ÑPUæQTNPQTÒ_QÄGJÔ�^_QTI:]PÔbGJÒ_Qbg2N¼SVUX^_]PÔTÒV^.^�ÑPg�Ø Ò_ÑfG�Ò�ÒVÑPU�F�â ì QÄ^�NPg2Ò.G"ORghghWíQÄWMUuG
Ò_g�QTIeÙPÔbU�IeUXNRÒ:QTNíG<ÔTg�ØðG2^V^�gMÓ-QÄG�ÒVQTÛRU.ÓXG2Ó'ÑPU.QbNíÓ�U�S_ÒVG2QTNíÓ�GR^�Uu^·Ø6ÑYU�SVU.QTÒ�WMS'GJIKG�ÒVQbÓXGJÔbÔTZ
S_UuWM]YÓ-Uu^3ÒVÑPUaÓ�G2Ó'ÑYUHÓ�G2ÙYG2Ó�QqÒ{ZRdxâYg2SDU-ÞPGJIeÙPÔbU2[hG5Ù¯U�S_Õµg2SVIKGJNYÓ�UHWMU�ORSVGRWPG�ÒVQTgRNKQb^DgR×Y^�UXS_ÛRUXW
QTN:Ò_ÑPU�U�ÞhUuÓ-]MÒVQTgRN:g2ÕfIeÙ¯U�OcbJU�NYÓ�gMWMUDG2ÙPÙPÔbQbÓXG�ÒVQTgRN�QbN�ÒVÑPU6cH÷ ì ÙPSVgMÓ-Uu^_^_g2SCØ6QqÒVÑh`cbJ`v÷ib�Ú
ØDG�ZK^_U-Ò�G2^V^�gMÓ�QbGJÒ_QbÛ2U·ÓXG2Ó'ÑPURdMÐ�ÑPQb^DQÄ^6WM]PU�Ò_g:Ò_ÑYUaÕøG2ÓBÒDÒ_ÑfG�Ò6QTN�G;b�Ú�ØDG�Ze^_U-Ò�G2^V^�gMÓ�QbGJÒ_QbÛ2U
Ó�G2Ó'ÑYU2[ÀØ6ÑYU�N³gRNPU&g2Õ6Ò_ÑPU�Ó�GRÓ'ÑPU&IegMWM]PÔbUX^:Qb^:]Y^_UXW³GR^�G2N³F�â ì [�Ò_ÑYU<ÓXG2Ó'ÑPU&IeUXI.gRS_Z
Ó�GJÙfG2Ó-QTÒ{Z<Qb^�SVUXWM]YÓ�UXW�ÒVg
g2óxô GJNYWáGJÔÄ^�g&Ò_ÑPUeWPG�Ò'G!ÓXG2Ó'ÑPU.G2ÓBÒ'^·GR^·WPQTSVUXÓ-Ò�Ú�IeG2ÙPÙ¯UXW=G2NYW
ÑPU�NYÓ�U<ÓXGJ]Y^_UX^5Ò_ÑPU<Ù¯U�S_Õµg2SVIeG2NYÓ-UæWMU�ORSVGRWPG�ÒVQTgRN�d�Ð�ÑPQÄ^.IegJÒ_QbÛ�G�ÒVUXW¼]Y^:ÒVgÝÔbgxgRä�Õµ]PS�ÒVÑPU�S
QTNxÒ_g<ÒVÑPQb^aQÄ^V^�]PUeQbN�Ò_ÑPUKWMUu^�QbO2N�gJÕ�Ò_ÑPU&c·÷ ì GJS'Ó'ÑPQTÒ_UXÓ-Ò_]PSVU2[�G2NYWÝÑYU�NYÓ�U.ØDUK^�U�Ò�Ú�g2]MÒaÒVg
U-ÞMÙPÔbg2SVU3Û�GJSVQTgR]Y^�IeU-ÒVÑPgMWMg2Ôbg2ORQTUu^�gJÕMÒVÑPU*IKG2NYGJORU�IeU�NxÒ�gJÕYFHâ ì ×¯U-Ò{ØDU�U�N5Ò_ÑPU*Õµ]PNYÓBÒVQTgRNYGJÔ
]PNPQTÒHGJNYWæÒ_ÑYU5Ó�G2Ó'ÑYU·IeU�IegRS_Z&IegMWMUu^�d
j k�lm�n�áË*Èporq*ÍHÊ��CÉPÏ{Ë*Èts6Îu�p	v
�	vw
ÿ�N=Ò_ÑYU:I:]PÔqÒVQTIeUuWMQbG�G2ÙPÙPÔbQbÓXG�Ò_Qbg2Nf^�[¯QqÒaÑYGR^H×¯U�UXNágR×Y^�UXS_ÛRUXW<ÒVÑYG�Ò�Ò_ÑPUeGJÙYÙPÔTQÄÓ�GJÒ_Qbg2NY^·ÔbQTäRU
I.Ù¯U�O�bJWMUuÓ-gMWMUR[�I.Ù¯U�O�b�UXNYÓ-gMWMUR[Jâ�ÿ{F�GJNfW�g2Ò_ÑPUXS�ÖYÔqÒVU�S'^�GJSVU�ÑYQTORÑPÔTZ�QqÒVU�S'G�Ò_QbÛ2U6G2NYW�ÑYU�NYÓ�U
I�]PÔTÒ_QbÙPÔbUDQbNY^�ÒVG2NYÓ-Uu^Àg2ÕPÒ_ÑPU6Ó�g2SVU3Õµ]PNYÓ-Ò_Qbg2NY^CØDg2]PÔÄW5×¯U�gMÓ�Ó-]YS_SVQTNYOHWM]PSVQTNYOHÒVÑPU�ÙYS_gMÓ-Uu^_^_QbNPO
gJÕ�ÒVÑPUaU�NxÒ_QbS_UaGJÙYÙPÔTQÄÓ�GJÒ_Qbg2N�dMâYg2S�U-ÞPGJIeÙPÔbU2[hØ6ÑPQbÔbU�SV]PNPNYQTNPO.IeÙfUXOcb2WMUXÓ�ghWPU�G2ÙPÙPÔbQbÓXG�Ò_Qbg2Nf^
QqÒ5ÑYGR^a×fUXU�Níg2×f^�UXS_ÛRUXW"ÒVÑYG�ÒvÒVÑPU&ß ì Ðyx�ÿ{ß ì Ð½Õµ]PNfÓBÒ_Qbg2NíQÄ^5Ó�G2ÔTÔbUXW èTg!ÒVQTIeUX^5I.gRS_UKGR^
Ó-g2IeÙYG2S_UuWîÒVgíØ6ÑPQTÔbU=SV]PNPNPQbNPOíIeÙfUXOcbJU�NYÓ�ghWPU�G2ÙPÙPÔbQbÓXG�ÒVQTgRN�ç z�ë�d3âP]YS�ÒVÑPU�Su[3QTÒ&Qb^KNYgJÒ_UuW
Ò_ÑYGJÒHÒ_ÑYU:Ó-gRS_U5Õµ]PNYÓBÒVQTgRNY^·ÔTQbä2U�ß ì Ðyx�ÿ{ß ì Ð�gMÓ�Ó�]PÙhZ<GKÛ�G2S_ZhQbNPO!WMUXO2SVU�U5g2Õ�Ù¯U�S'Ó-UXNxÒVGJORU
gJÕ�U�NxÒ_QbS_UvG2ÙPÙPÔbQbÓXG�Ò_Qbg2NÀd

Ð�ÑPU�gJÒVÑPU�S�ÕøG2Ó-Ò_gRS3Ò_ÑfG�Ò�ÑfG2^*G5ÙPS_UuWMg2IeQbNYGJNxÒ*U�ö¯UuÓBÒ�g2NeÒVÑPUH]MÒVQTÔbQbåXG�ÒVQTgRN&gJÕ�ÒVÑPU·FHâ ì
Õµg2SvÒVÑPUKU-ÞMUXÓ�]MÒ_Qbg2Níg2Õ�ÒVÑPU!Ó-gRS_U.Õµ]PNfÓBÒ_Qbg2N¼ØDg2]YÔbW�×¯UeÒ_ÑPU!Ó�g2NMÖfO2]PS'G�ÒVQTgRNág�ÛRU�SVÑPUXGRW�d­ÿ�Ò
Qb^�ÒVÑPU.Ò_QbI.UR[�QbNáNh]PI:×fUXSvgJÕDÓ�ZMÓ-ÔbUX^X[­ÒVGJäRU�NÝÒ_g�ÔTgxG2W=Ò_ÑPU&Ó�g2NMÖYOR]PS'G�Ò_Qbg2NáWPG�Ò'GæQbNxÒ_g<Ò_ÑYU
ÒVGJSVO2U�Ò�ÑYGJS'WMØ�GJSVU2dMÐ�ÑPU5Ó�g2NMÖYOR]PS'G�Ò_Qbg2N<g�Û2UXS_ÑYUXG2W!Ø�gR]PÔÄWæ×¯U5ORS_UuG�Ò_UXS�G2^6IegRS_UaNh]PI�×¯U�S
gJÕvQTNf^{Ò'GJNYÓ�UX^&g2Õ5F�â ì Ó�g2NMÖYOR]PS'G�Ò_Qbg2N�gMÓ�Ó�]PSXdDÐ�ÑPUÝÓ�g2NMÖYOR]PS'G�Ò_Qbg2N WPGJÒVGíÒVgîÙPSVg2ORSVG2I
G³Ó�GRÓ'ÑPU=QbNxÒ_g�GíÕµ]PNYÓ-Ò_Qbg2Nñ]YNPQqÒ�IKG�Z�×fU�U�QTÒ_ÑPUXS<G�Û�G2QTÔÄGJ×PÔbU=QbN1G2N g2NMÚ�Ó'ÑPQbÙ Ó�GRÓ'ÑPUÝgRS
GJNñg2öfÚ�Ó'ÑPQbÙ IeU�Ieg2SVZ2d[{ÀgRG2W Ò_QbI.UáÕµg2S<ÒVÑPU�Ó�g2NMÖfO2]PS'G�ÒVQTgRN WPG�Ò'G³QbN ÒVÑPUáÔÄG�Ò_Ò_UXS�ÓXG2^_U
Ø6QTÔbÔ6×fU"ÔÄGJSVO2UXS�ÒVÑYGJN�QbN³ÒVÑPU�Õµg2SVIeU�SKÓ�GR^�URd�ÿ�N ÒVÑPU"cH÷ ì GJS'Ó'ÑPQqÒVUXÓ-Ò_]PSVU2[CÒ_ÑYUæÒVQTIeU�ÒVg
Ó-g2NPÖYO2]PSVU.Ò_ÑPU&FHâ ì [�ÕµSVg2I9ÒVÑPU&NPgRS_IKG2Ô�ÓXG2Ó'ÑPUeIeU�IegRS_Z=IegMWMUeÒVg=G!Õµ]YNYÓBÒVQTgRNYGJÔ3]YNPQqÒ
I.gMWMUR[JWMU�Ù¯U�NfWP^�g2N:Ò_ÑPU�Nh]PI:×fUXS�gJÕ¯Ó�ZMÓ-ÔbUX^�Ò_gaØ6SVQqÒVU�ØDg2S'WP^CQTNxÒVg�GaÓ�GRÓ'ÑPU2d:|·N�Ò_ÑPU6g2Ò_ÑPUXS
ÑYGJNYW�[PGJNæFHâ ì gRÙfUXSVGJÒ_QbNPO.GR^�G5Õµ]PNfÓBÒ_Qbg2NfGJÔ­]PNPQTÒHÓ�G2NæGJÔÄ^_g�×¯U�ÙfGJS_Ò_QÄGJÔbÔTZ&Ó�g2NMÖYOR]PSVUXW&GJÒ
S_]PNPÚ�ÒVQTIeU�]Y^_QTNPO�Ø6SVQqÒVU<gRÙfUXSVGJÒ_Qbg2NY^�Ò_g�ÒVÑPU"Ó�G2Ó'ÑYU2d}� ÑPU�N�GáÙYGJS_Ò_QÄGJÔ�SVUXÓ-gRNMÖYOR]PSVGJÒ_Qbg2N
ghÓXÓ-]PS'^X[­Ò_ÑPUeÕµ]PNfÓBÒ_Qbg2Ní]PNYQqÒ5I:]Y^{Ò5Ø�GJQTÒaÕµg2SaÒVÑPUKS_UuÓ-gRNMÖYO2]YSVGJÒ_Qbg2N"ÒVg=Ó-g2IeÙPÔbU-ÒVUe×fU�Õµg2SVU
ÕµU�UXWPQTNPO�ÒVÑPU"QTNYÙP]MÒ!WPGJÒVGPd*LMQTNYÓ�U�Ò_ÑPU=Ó�g2IeÙP]MÒ'G�ÒVQTgRN�WPGJÒVG�ïµQbNPÙP]PÒ!GJNYW g2]MÒVÙP]MÒ!WPGJÒVGxõ
GJNYWeÒVÑPUaÓ-g2NPÖYO2]PS'G�ÒVQTgRNKWPG�Ò'G!ïøÓ�g2NxÒ_UXNxÒV^�gJÕY{Y~·Ð6^Võ�Õµg2S�GJN!FHâ ì ]PNPQTÒ6^�ÑYG2S_U�Ò_ÑPU·O2Ôbg2×YG2Ô
ÔTQbNPUX^�ÕµgRS5WPG�Ò'G!×Y]Y^�Uu^�[�ØDUKÓ�G2NPNPgJÒvÙ¯U�S_Õµg2SVI9×fg2Ò_Ñ�Ò_ÑYU&Ó-g2IeÙP]PÒVG�ÒVQTgRNáG2NYW=ÒVÑPUKÙYG2S�ÒVQbG2Ô
S_UuÓ-g2NPÖYO2]PS'G�ÒVQTgRN ^�QbI�]PÔTÒVG2NPU�gR]Y^_ÔTZRd*ÿ�Ò�Qb^æÙfgx^_^_Qb×PÔTUÝÒ_g ÙfUXS�ÕµgRS_I$×fg2Ò_ÑñÒ_ÑPUág2Ù¯U�S'G�Ò_Qbg2Nf^
^�QbI�]PÔTÒVG2NPU�gR]Y^_ÔTZR[3QqÕ5^_U�ÙYG2SVGJÒ_U"WPGJÒVG¼×P]f^�Uu^eÕµg2S!Ó�g2IeÙP]MÒ'G�ÒVQTgRN�G2NYW Ó-gRNMÖYOR]PSVGJÒ_Qbg2N�GJSVU



ÙPS_g�ÛhQÄWMUXW�[�Ø6ÑPQÄÓ'Ñ�ØDg2]YÔbW¼WMS'GJIKGJÒ_QÄÓ�GJÔbÔbZ=QTNfÓ-SVUXG2^_U.Ò_ÑPUæÓ-gR^�Ò5gJÕ�ÒVÑPU&IeQbÓ�S_gxGJS'Ó'ÑPQTÒ_UXÓ-Ò_]PSVU
WMUX^_QTORN�d

Ð�Ñx]f^�QqÒD×fUuÓ-gRI.Uu^3QbIeÙfUXSVGJÒ_QbÛ2U�Õµg2S�]Y^�ÒVg�^�Ò_]YWMZKG2NYWKWMU�ÛhQÄ^�U6Û�G2S_Qbg2]Y^*F�â ì IKGJNfGJO2U�Ú
I.UXNxÒ*^_Ó'ÑPUXIeUX^�ÕµgRS3GJNeUC�&Ó-QbU�NxÒ3]MÒVQTÔbQbåXG�ÒVQTgRNegJÕ¯Ò_ÑPUHÓ�g2IeÙP]MÒVQTNYO5GJNYW.IeU�Ieg2SVZ5SVUX^_g2]PS'Ó-Uu^
Ò_g�GRÓ'ÑPQTUXÛ2U�Gv×¯U-Ò_Ò_UXS*Ù¯U�S_Õµg2SVIeG2NYÓ-U�ÕµS_gRI½Ò_ÑYUHQbNRÒVU�ORSVGJÒ_Qbg2NegJÕ­Ò_ÑYU·F�â ì ^3QbNRÒVg�GvÓ-gRNhÛ2U�NPÚ
Ò_Qbg2NYG2Ô�I.QÄÓ-SVg2ÙYS_gMÓ-Uu^_^_g2Sud
����� �Y�N�v���i�����}�;���I�=�T���i���:���Y�}���Y� ���T���������[�����
ÿ�N�Ò_ÑPU�Ó�]PSVS_UXNRÒHWPUX^_QTORNîç òJëÀgJÕ�Ò_ÑYU:cH÷ ì GJS'Ó'ÑPQTÒ_UuÓBÒ_]YS_UR[hÒ_ÑPU.Ó-g2NPÖYO2]PS'G�ÒVQTgRNæg2Õ�Ò_ÑPU�Ó�g2SVU
Õµ]PNYÓBÒVQTgRN³QbNxÒ_gáÒ_ÑPU�F�â ì IegMWM]PÔbU<Qb^:ÙfUXS�ÕµgRS_IeUuW³G=ÙYS_Qbg2SVQ�[�Q�d U2db[�G�Ò.Ò_ÑPU<×¯U�O2QbNPNPQbNPOágJÕ
Ò_ÑPUeGJÙPÙYÔTQÄÓ�GJÒ_Qbg2NÝ^_g&ÒVÑYG�Ò�Ò_ÑPUeÓ-gRNMÖYOR]PSVGJÒ_Qbg2N"g2Õ3Ò_ÑPUe^VGJIeU:Ó�g2SVU5Õµ]PNYÓ-Ò_Qbg2N�G�Ò·I:]PÔTÒ_QbÙPÔTU
QTNY^�ÒVG2NYÓ-Uu^�Ó�GJN!×fUvG�Û2gRQbWPUXW�dx\�g�ØDU�Û2UXSX[xWM]PU�Ò_g:Ò_ÑYQb^DIeU-ÒVÑPgMW�[hÒ_ÑPUaÓ-gRIeÙP]MÒVGJÒ_Qbg2NY^Dg2Ò_ÑPUXS
Ò_ÑYG2NÝÒVÑPU&Ó-gRS_U:Õµ]PNYÓ-Ò_Qbg2N¼GJNYWáÒVÑPgR^_U.Ó�g2IeÙP]MÒVUXW�×hZ"Ò_ÑYUKIeG2QTN�ÙPSVgMÓ-UX^V^_g2Su[¯G2S_UKWMUXNPQTUuW
Ò_ÑPUv]Y^VGJORU·g2Õ�G2ÔTÔ­ÒVÑPU5Ó�GRÓ'ÑPUaIeghWP]PÔTUu^�d

Ð�ÑPQb^*^_Ó'ÑPUXIeU6Ø�gR]PÔbW.ÙPSVg�Û2U�Ò_g�×fU6×¯U�NPU�ÖfÓ-QÄGJÔfØ6ÑPU�N.ÒVÑPUHÓ-gRS_UDÕµ]PNfÓBÒ_Qbg2NKQÄ^3WMgRIeQTNYG2NxÒ
QTNeQTÒV^�U�ÞhUuÓ-]MÒVQTgRNeg�Û2U�SCÒVÑPU�U�NxÒVQTSVU6GJÙPÙPÔbQÄÓ�G�ÒVQTgRN.GR^�QbN:ÒVÑPU�Ó�GR^�U�g2Õ­ß ì Ðyx�ÿ{ß ì ÐîÕµ]YNYÓBÒVQTgRN
QTN!Ò_ÑPU�IeÙfUXOcbJWPUXÓ-gMWMURdM\�g�ØDU�Û2UXSX[JÒ_ÑPUv^VÓ'ÑPU�IeUHÑfG2^D^�gRI.U·ÔTQbIeQqÒ'G�ÒVQTgRNY^�Õµg2S�G2WMgRÙMÒ_Qbg2N�[MGR^
QqÒ�ÓXGJN�×fUeg2×f^�UXS_ÛRUXW"ÒVÑYG�ÒvQTÒ5Ø6QTÔbÔ3ÑYG�ÛRU.GæNPUXORG�ÒVQTÛRUeQTIeÙYGRÓBÒvØ6ÑPU�NáÒ_ÑYUKÙfUXSVÓ�U�NxÒVG2O2U.gJÕ
Ó-g2SVU:Õµ]PNYÓBÒVQTgRNáQÄ^a^�QbO2NYQqÖfÓXGJNxÒ_ÔbZ=^_IeG2ÔTÔ�g�ÛRU�S·Ò_ÑPUeU�NxÒVQTSVU.G2ÙPÙPÔbQbÓXG�ÒVQTgRNáG2^�QbN=ÒVÑPUKÓ�G2^_U.gJÕ
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×fU�Ò�Ò_UXS3ÕµgRS*G2WMgRÙMÒ_Qbg2NÀ[JØ6ÑPU�NeÒVÑPUHÓ�g2NMÖYOR]PS'G�Ò_Qbg2N.g�Û2UXS_ÑYUXG2W�[XÒVÑPU6ÒVgJÒVG2ÔYNh]PI:×fUXS3gJÕ�Ó-ZMÓ�ÔTUu^
ÒVGJäRU�NKÒVg�Ó-gRNMÖYOR]PS_U�Ò_ÑPUaÓ-gRS_U6Õµ]YNYÓBÒVQTgRN�[RØDg2]YÔbWKÙYS_g�ÛRU�Ò_g�×¯Ua^�QbO2NPQTÖfÓXGJNxÒ_ÔbZ.^_IKGJÔbÔTUXS�G2NYW
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ÐÀg5g�ÛRU�S'Ó-gRI.U�Ò_ÑYUHÔbQTIeQTÒVG�ÒVQTgRNY^3g2Õ­Ò_ÑPUHÓ�g2NxÒ_QbNh]Pg2]f^3WMU�NYQbG2ÔYgJÕ�]Y^VGJORU6gJÕ­Õµ]PÔbÔ¯ÓXG2Ó'ÑPU6IeUXI:Ú
g2SVZaÓXGJÙYGRÓ-QTÒ{ZaÕµg2S�Ó-gRIeÙP]MÒVGJÒ_Qbg2NY^Cg2Ò_ÑPUXSÀÒVÑYGJN:Ò_ÑPU6Ó�g2SVU3Õµ]PNYÓ-Ò_Qbg2N�[�ÒVÑPU6F�â ì IeghWP]PÔTU�Ó�G2N
×fUHÓ�g2NMÖfO2]PSVUXW:Ø6QqÒVÑeÒ_ÑPU�Ó�g2SVU�Õµ]PNYÓ-Ò_Qbg2NKG�Ò*UXÛ2UXS_Z5QbNY^�ÒVG2NYÓ-U6g2Õ¯QTÒV^�gMÓXÓ-]PSVS_UXNYÓ-U6G2NYW:Ò_ÑPUXN
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×fUaÔbQTIeQTÒ_QbNPOeØ6ÑPU�NæÒ_ÑPU�Nh]PI�×¯U�S6g2ÕÀQbNY^{Ò'GJNYÓ�UX^DgJÕ�Ò_ÑPUagMÓ�Ó�]PSVS_UXNYÓ-U·gJÕ�ÒVÑPUvÓ-g2SVU�Õµ]YNYÓBÒVQTgRN
Qb^6ÑYQTORÑ<GR^DÒ_ÑPU5Ó�g2NMÖYOR]PS'G�Ò_Qbg2Næg�Û2UXS_ÑPUuG2WKØDg2]YÔbW<×¯U5^�QbO2NPQTÖfÓXGJNxÒ_ÔbZKÔbG2S_ORU2d
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ÿ�NíÒ_ÑPQÄ^:LhUuÓBÒVQTgRN�[ÀØDU&ÙPSVUX^_U�NxÒ5g2]YS�GJSVO2]PIeUXNRÒ'^aÒ_gQe{]Y^{ÒVQqÕµZáÒ_ÑYU!NPUXUXWígJÕ6GJNîG2NYGJÔbZxÒ_QÄÓ�G2Ô
^{ÒV]YWMZ gJÕvÒVÑPU=Ò{ØDg FHâ ì Ó-gRNMÖYOR]PSVGJÒ_Qbg2N ^VÓ'ÑPU�IeUu^æWMUu^_Ó�S_Qb×¯UXW G2×fg�ÛRU2d�Ð�g GRWMg2ÙPÒ!Ò_ÑYU
F�â ì ×YG2^_UXW�cH÷ ì GJS'Ó'ÑPQqÒVUXÓ-Ò_]PSVU!ÕµgRSeÙPS_gMÓ�UX^V^�QbNPO�Û�G2S_Qbg2]f^:I:]PÔTÒ_QbI.UuWMQÄG¼GJÙPÙPÔbQÄÓ�G�ÒVQTgRNY^X[
g2NPUegJÕ�Ò_ÑPUKG2×fg�ÛRU.^VÓ'ÑPU�IeUu^aÑYG2^·Ò_g�×¯UKQTNfÓ-g2SVÙ¯g2S'G�Ò_UuW"QbNáÒVÑPUKWMUX^_QbO2N�d�ÿ�NíÛhQTUXØþg2Õ*Ò_ÑYU
ORGJQbNY^·GJNYW"ÔbQbI.QTÒVGJÒ_Qbg2NY^·gJÕ�ÒVÑPU�ÙYS_gRÙfgx^�UuW"F�â ì Ó�g2NMÖYOR]PS'G�Ò_Qbg2N=^VÓ'ÑPUXI.Uu^�[¯GJNYW=ä2U�UXÙPQbNPO
QTN.ÛhQTUXØîgJÕPÒVÑPUDNYG�ÒV]PS_UDgJÕYÒ_ÑPU�I�]YÔqÒVQTIeUXWPQbG�GJÙPÙYÔTQÄÓ�GJÒ_Qbg2NY^CØ6ÑPUXS_U*Ò_ÑPU�Ù¯U�S'Ó-U�NxÒ'GJO2U�gJÕfÓ�g2SVU
Õµ]PNYÓBÒVQTgRN=QbN"Ò_ÑPU:U�NxÒ_QbSVU�GJÙPÙYÔTQÄÓ�GJÒ_Qbg2N=GJNfW<Ò_ÑPU:Nx]YI�×¯U�SHg2Õ�QTNY^�ÒVG2NYÓ-Uu^�g2Õ3ghÓXÓ-]PSVSVU�NYÓ�UvgJÕ
Ó-g2SVU<Õµ]PNYÓ-Ò_Qbg2N Û�GJSVZ2[3ØDU=WMUXÛ2U�Ôbg2Ù�GíIKG�ÒVÑPU�IKG�ÒVQbÓXGJÔ�IegMWMUXÔ�Õµg2S&Ò_ÑPU=G2NYGJÔbZM^�QÄ^egJÕaÒ_ÑYU
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Zh^_QÄ^*GJIegRNPOvÛ�GJSVQTgR]Y^�^_Ó'ÑYU�IeUX^XdRÐ�ÑPUHÙYGJS'GJIeU-ÒVU�S'^CÒ_ÑYGJÒ�NPUXUXW.ÒVg5×fU·Ó-g2Nf^�QÄWMU�SVUXWeG2S_UR[JÒ_ÑYU
Nx]YI�×¯U�SCgJÕfÓ�ZhÓ�ÔTUu^ÀSVUXÜx]PQbSVUXW�Õµg2S�Ó-gRNMÖYOR]PSVGJÒ_Qbg2Nvg2ÕYF�â ì ïV¬�­2õ-[uÒ_ÑPUDNh]PI�×¯U�SCgJÕYQbNY^�ÒVG2NYÓ-Uu^
gJÕ6gMÓ�Ó-]YS_SVU�NYÓ�UKgJÕ�Ó-gRS_UeÕµ]YNYÓBÒVQTgRN¼QTN¼ÒVÑPU!G2ÙPÙPÔbQbÓXG�Ò_Qbg2N ï�®·õB[�Ò_ÑYU&ÕµS'G2ÓBÒVQTgRNígJÕ�Ò_QbIeU&Ò_ÑYU
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gJÒ_ÑYU�S�Ò_ÑfGJNeÒ_ÑYU�Ó-g2SVUDÕµ]PNYÓ-Ò_Qbg2N�dxc�ÔÄ^�gf[J^�QbNYÓ-U6ØDU�WMUu^�QbO2N:Ò_ÑPU·GJS'Ó'ÑPQqÒVUXÓ-Ò_]PSVUDÕµg2S�Ò_ÑYU6ÕøG2^�Ò_UXS
U-ÞMUXÓ�]MÒ_Qbg2N.gJÕ­GJÙPÙPÔbQÄÓ�G�ÒVQTgRNY^�×hZ�G2ÓXÓ-UXÔTUXSVGJÒ_QbNPO�ÒVÑPU�Ó-gRS_U�Õµ]PNYÓ-Ò_Qbg2N�[JØDU6G2^V^�]YI.UDÒVÑYG�Ò�Ò_ÑYU�SVU
GJÔbØDG�ZM^�U-ÞMQÄ^{Ò'^HGeÙ¯g2S_Ò_Qbg2N�gJÕ�ÒVÑPU:Ó�g2SVU·Õµ]YNYÓBÒVQTgRN"Ò_ÑYGJÒ·Ó�G2N�×fU:IeG2ÙPÙ¯UXW�QbNRÒVgKÒ_ÑYU�F�â ì d
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Ò_ÑPUKÓ-gRS_U�Õµ]PNYÓ-Ò_Qbg2N�dL� ÑPUXNÝÒVÑPUeÓ-g2NxÒVQTNh]YG2Ô�FHâ ì Ó�g2NMÖYOR]PS'G�Ò_Qbg2Ná^_Ó'ÑPUXIeU:QÄ^�U�IeÙPÔbg�Z2UXW�[
Ò_ÑPU!ÓXG2Ó'ÑPUe×PÔbgMÓ'ähQTNPO�ÕøGRÓBÒVg2S&ï�¯­õ@ýAè2[�Q�d URdT[CGJÔbÔ�Ò_ÑYU!Ó�GRÓ'ÑPUeI.gMWM]YÔTUu^5GJSVU&G�Û�GJQbÔbG2×PÔTU.ÕµgRS
]MÒ_QbÔTQbåXGJÒ_Qbg2N.G2^CÓ�G2Ó'ÑYU*IeU�Ieg2SVZaWM]PSVQTNPO·Ò_ÑYU�U�ÞhUuÓ-]MÒVQTgRN5gJÕ¯Ó-g2IeÙP]PÒVG�ÒVQTgRNY^�gJÒ_ÑYU�S�Ò_ÑYG2N5Ò_ÑYU
Ó-g2SVU6Õµ]PNfÓBÒ_Qbg2NÀdhÐ�ÑYUþ¯<QÄ^�GR^_^_]PIeUXW.ÒVg�×¯U�G2ÙPÙPSVg�ÞhQbIKG�ÒVU�ÔbZ�UXÜx]YG2ÔYÒVg!è·QTNY^�Ò_UuG2WKg2Õ�×fUXQTNYO
U-ÞPG2Ó-Ò_ÔbZ&UXÜx]YG2Ô­Ò_g�èvQTNæÒ_ÑYU5Ó-g2NxÒVQTNh]YG2Ô�Ó-g2NPÖYO2]PS'G�ÒVQTgRNæ^VÓ'ÑPU�IeUR[MQTN<Ò_ÑYUvÙPS_gMÓ�UX^V^�g2Õ�FHâ ì
×fUXQTNPO&^_Ø6QTÒVÓ'ÑPUuW!×¯U-Ò{ØDU�UXNæÛ�GJSVQbg2]Y^DIegMWMUX^X[MÒ_ÑYUvIeG2QTN<ÙPSVgMÓ-UX^V^_g2SDØ6QTÔbÔ�×¯UvU-ÞMÙfUXS_QbU�NfÓ-QbNPO
Ó�G2Ó'ÑYU·IeQÄ^_^_UX^X[hØ6ÑPQbÓ'Ñ<IeQTORÑxÒ�×¯UaÑPQTÒ�]YNYWMU�S6NYg2SVIeG2Ô�Ó�G2Ó'ÑYUHg2Ù¯U�S'G�ÒVQTgRN�d�� ÑPU�N<ÒVÑPUag2NPU�Ú
Ò_QbI.UDF�â ì Ó�g2NMÖYOR]PS'G�Ò_Qbg2Na^VÓ'ÑPU�IeU�QÄ^�U�IeÙPÔbg�Z2UuW�[BÒVÑPU�ÓXG2Ó'ÑPU�×PÔbgMÓ'ähQTNPO�ÕøGRÓBÒVg2S*ïV¯¯õpÿ1èR[XGR^
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ÙPÔTQÄÓ�GJÒ_Qbg2N�dL� ÑYU�NáÒ_ÑPUeg2NYU-Ú�Ò_QbI.UKF�â ì Ó-gRNMÖYOR]PSVGJÒ_Qbg2NÝ^VÓ'ÑPUXI.UeQÄ^�QTNxÒ_UXO2S'G�ÒVUXW=QbNxÒ_g<Ò_ÑYU
WMUX^_QTORN�[xÒ_ÑPUvÓ�g2NMÖYOR]PS'G�Ò_Qbg2N!g�Û2U�SVÑPUuG2WKØ6QbÔTÔ�×¯Uv^�QbO2NYQqÖfÓXGJNxÒ_ÔbZ&^_IeG2ÔTÔbU�Su[hG2^ ú ö ³ èRdhcHÔb^_gY[
¬]ù­ ³ ¬�­a^_QbNYÓ-U6ØDU6G2^V^�]PIeUDÒ_ÑfG�Ò*WM]PSVQbNPO�Ò_ÑPU6ÖfSV^�Ò�Ò_QbI.U�Ó�g2NMÖfO2]PS'G�ÒVQTgRN:g2Õ¯F�â ì [2GJÔbÔMÒ_ÑYU
Ó-g2NPÖYO2]PS'G�ÒVQTgRN�WYG�ÒVG�ØDg2]YÔbW�×¯U3G�I.QÄ^V^�QbN·ÒVÑPU*ÓXG2Ó'ÑPU�GJNfWaÑPU�NYÓ�U�NPU�UuW�Ò_g6×¯U�ÕµU-Ò'Ó'ÑPUXW·ÕµSVg2I
Ò_ÑPUagJö¯Ú�Ó'ÑPQTÙ!I.UXIeg2SVZ2dM\�g�ØDU�ÛRU�Su[2Ø6ÑPUXN!ÒVÑPU�Ó�g2NxÒ_QbNh]YGJÔ�F�â ì Ó-gRNMÖYOR]PSVGJÒ_Qbg2N&^VÓ'ÑPU�IeU�Qb^
U�IeÙPÔbg�Z2UXW�[PÒ_ÑYU.Ó�g2NMÖYOR]PS'G�Ò_Qbg2N"g�ÛRU�SVÑPUXGRWæÕµg2SVIe^�G!Ó�g2NY^_QÄWMU�S'GJ×PÔbUvÙ¯g2S_Ò_Qbg2N=g2Õ3Ò_ÑPU�Ò_g2ÒVGJÔ
GJÙPÙPÔbQÄÓ�G�ÒVQTgRNÝU�ÞhUuÓ-]MÒVQTgRN=ÒVQTIeU2[�GR^ ú ö ³ ®5d�\Hg�Ø�UXÛ2U�SHÒ_ÑPUe×PSVQbO2ÑxÒa^_Ù¯gJÒaQTNáÒ_ÑPQÄ^vÓ�GR^�U:Qb^
Ò_ÑYGJÒDÒVÑPUv^�QbI�]YÔbGJÒ_Qbg2N&ÑYGR^DÙPS_g�ÛRUXWeÒVÑYG�Òy¬]ù­�� ¬ ­ [P^_QTNYÓ�UHÒVÑPUv^�]Y×Y^�UuÜx]PU�NxÒ�QTNY^�ÒVG2NYÓ-Uu^DgJÕ
Ó-g2NPÖYO2]PS'G�ÒVQTgRN"gJÕ�FHâ ì Ø6QTÒ_ÑáÒ_ÑPUe^VGJIeU5Õµ]PNfÓBÒ_Qbg2NíG2^HÒ_ÑYU:ÙPSVUXÓ�UXWMQbNPOæQTNY^�ÒVG2NYÓ-UeÓ-gRNMÖYO2Ú
]PSVGJÒ_Qbg2N�Ø6QbÔTÔCNPgJÒHÒVGJäRU5G2^6IKG2NxZ�Ó-ZMÓ�ÔTUu^�G2^�Ò_ÑPUvÖfSV^�ÒHQbNY^{Ò'GJNYÓ�U5gJÕ3Ó�g2NMÖYOR]PS'G�Ò_Qbg2NÀdPÐ�ÑPQb^
Qb^�WM]PU�ÒVg�ÒVÑPUHÕøGRÓBÒ�Ò_ÑfG�ÒX[h×¯U-Ò{ØDU�UXN!ÒVÑPU�GRWNe�G2Ó�U�NxÒ6Ó�GJÔbÔÄ^*g2ÕÀÒ_ÑYU�Ó�g2SVU�Õµ]PNYÓ-Ò_Qbg2N<Ø6ÑPU�NæÒ_ÑYU
gJÒ_ÑYU�SvÓ-gRI.ÙY]MÒVGJÒ_Qbg2NY^vG2S_U.×fUXQTNYO<U�ÞMUXÓ-]PÒ_UXW�[�G!ÕµUXØ WPGJÒVG<×PÔbgMÓ'äh^�QbNÝÒVÑPU&F�â ì IegMWM]PÔbU
O2U-Ò�SVU�ÙPÔÄG2Ó�UXW!G2NYWæÑPU�NYÓ�U�WP]PS_QbNPO:Ò_ÑPUv^_]P×Y^_UXÜx]PUXNRÒ�Ó�g2NMÖYOR]PS'G�Ò_Qbg2NÀ[RgRNPÔTZeÒVÑPUvÓ-gRS_SV]PÙMÒVUXW
Ó-g2NPÖYO2]PS'G�ÒVQTgRNæWPGJÒVG.QÄ^�ÕµU-Ò'Ó'ÑPUXWæÕµSVg2I ÒVÑPUvgJö¯Ú�Ó'ÑYQTÙ<IeU�Ieg2SVZ2d
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Ð�ÑPUÝ^_]PIeIeG2S_Z�gJÕaÒVÑPUÝÛ�GJSVQÄG�Ò_Qbg2N�g2Õ5ÙYGJS'GJIeU-ÒVU�S'^eØ6QqÒVÑ SVUX^_ÙfUuÓBÒ&ÒVg³UXGRÓ'Ñ�gJÕvÒ_ÑYU
^_Ó'ÑPUXIeUX^KUXI.ÙYÔTg�ZRUXW�QÄ^&G2^æ^�ÑPg�Ø6N�QbN Ð�G2×PÔbUdbMdDÐ�ÑPU=ÙYG2SVG2I.U�Ò_UXSV^X[�¯1QTN�ÒVÑPUáÓXG2^_U"gJÕ
g2NPU�Ú�ÒVQTIeU�F�â ì Ó-g2NPÖYO2]PS'G�ÒVQTgRN"^_Ó'ÑPUXIeU2[fG2NYW�¬]ù­ QbN"ÒVÑPU�Ó�GR^�U�gJÕ3Ó-gRNRÒVQTNh]YG2ÔÀF�â ì Ó-g2NPÚ
ÖYO2]PS'G�ÒVQTgRN�^VÓ'ÑPUXI.UKG2S_U.Ò_ÑYUeÒ{Ø�g<ÕøG2Ó-Ò_gRSV^·Ò_ÑfG�Ò:GJö¯UuÓBÒaÒ_ÑPU&Ò_gJÒ'GJÔ�U�ÞhUuÓ-]MÒVQTgRNÝÒVQTIeU&ÙYS_U�Ú
WMg2IeQbNYGJNxÒ_ÔbZ2dÀÿ�Ò5Qb^vNYgJÒ5Ù¯gR^V^�Qb×PÔbU:ÒVg"U-ÞPG2Ó-Ò_ÔbZÝÜx]YGJNxÒVQqÕµZÝÒ_ÑPUu^�UeÒ{ØDg<ÕøG2ÓBÒVg2S'^�[�GR^a×fg2Ò_Ñi¯
GJNYWô¬]ù­ G2S_UvUXNRÒVQTSVU�ÔbZæWPU�Ù¯U�NYWMUXNxÒHg2N<Ò_ÑYU�GJIeg2]YNRÒ�g2Õ�WYG�ÒVGKÓXG2Ó'ÑPUvGRÓ�Ó-Uu^_^_UX^X[hÒ_ÑYU�Ó�GRÓ'ÑPU
g2SVORGJNYQTåuG�Ò_Qbg2N¼G2NYWíÒ_ÑYUæÓ�GRÓ'ÑPU!IeQÄ^_^�SVGJÒ_URdC\Hg�Ø�UXÛ2U�Su[�ÕµgRS�ÒV]PNYG�ÒVU�ÔbZíØ�U<Ó�GJNîWPU-ÖYNPUæÒ_ÑYU
]PÙPÙ¯U�SK×¯g2]PNYWY^�ÕµgRSeUXG2Ó'Ñ gJÕ�ÒVÑPU�ÙYGJS'GJIeU�Ò_U�S'^:Ø6QqÒVÑ³ÒVÑPUæORgRG2Ô�g2Õ·g2×PÒVGJQbNPQbNPOíGÝ×¯U-Ò_Ò_U�S
ÙfUXS�ÕµgRS_IKGJNfÓ-U�ÕµS_gRI Ò_ÑYU5F�â ì ×YG2^_UXW�cH÷ ì I.QÄÓ-SVg2ÙYS_gMÓ-Uu^_^_g2Sud
�Y��� �������:�v�3����� �3���i�
���v�u£����T�����;�&�3�������:�?�3���i�������ª�I���v�}���v� ���3�����
� ÑPU�N.Ò_ÑYU�WMUX^_QTORN:g2Õ¯c·÷ ì GJS'Ó'ÑPQTÒ_UuÓBÒ_]YS_UDQb^�QbNYÓ�g2SVÙfgRSVGJÒ_UXW�Ø6QqÒVÑ.Ò_ÑPU6gRNPU-Ú�Ò_QbIeU�FHâ ì S_U�Ú
Ó-g2NPÖYO2]PS'G�ÒVQTgRN�^VÓ'ÑPU�IeU2[uÒVÑPU�U�ÞMÙPS_Uu^_^_Qbg2NvÕµgRS�ê;ì.õNöÀØ6QbÔbÔM×fU�IegMWMQqÖfUXW�[�G�ÕºÒVU�S�^_]P×Y^�Ò_QTÒ_]MÒVQTNPO
S_UXÔTUXÛ�G2NxÒ�ÙfGJS'GJIeU-ÒVU�S'^*ÕµSVg2I Ð�G2×PÔTU@bP[YG2^�ORQTÛRU�N!×hZ!Ò_ÑPUaÕµgRÔTÔbg�Ø6QTNYO:U�ÞhÙYS_Uu^_^_QTgRN�î
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�áU=G2S_U"G�Ø�GJSVU&Ò_ÑfG�ÒX[*QTN�Ò_ÑYU"Ø�gRSV^�ÒeÓXG2^_U2[�ÒVÑPU=Ó-gRNMÖYO2]YSVGJÒ_Qbg2NîÒVQTIeUîïV¬ ­ õeÓXGJN�×fU"QbN
Ò_ÑPU:g2S'WMU�S�g2Õ�Ò_ÑPgR]Y^_G2NYWP^6g2Õ*Ó-ZMÓ-ÔbUX^�Ø6ÑPQTÔbU2[�ê;ü ØDg2]PÔÄW�×fU:QTN�ÒVÑPU�gRSVWPU�S�g2Õ�IeQbÔTÔbQbg2NY^HgJÕ
Ó-ZMÓ-ÔbUX^aGJNfW=ÑPUXNYÓ-U;¬ ­ Ó�GJNá×fUKÓ�g2NhÛ2UXNPQTUXNxÒ_ÔbZ<NYU�O2ÔbUXÓ-Ò_UuW=QbNÝÒVÑPUeU-ÞMÙPSVUX^V^�Qbg2N�d�®�g�Øv[¯ÕµgRS
GKORG2QTN"QbN�Ò_ÑPU:ÙfUXS�ÕµgRS_IKG2NYÓ-UR[PÒ_ÑYU5U-ÞMUXÓ�]MÒ_Qbg2N=Ò_QbI.U�gJÕ*GJÙYÙPÔTQÄÓ�GJÒ_Qbg2N"QbN�Ò_ÑPU.F�â ì ×fG2^_UXW



cH÷ ì ÙPSVghÓ�UX^V^�gRS3^�ÑYg2]PÔÄWK×¯UHÔbUX^V^�Ò_ÑfGJNKÒVÑPUHU�ÞhUuÓ-]MÒVQTgRNKÒ_QbIeUHg2ÕÀGJÙPÙPÔbQÄÓ�G�ÒVQTgRNKQTN&Ò_ÑPU·×YG2^_U
ÙPS_gMÓ�UX^V^�gRSXdM\�UXNYÓ-UR[P^�gRÔTÛhQbNPOmê;ì?õNö�� êQë2ì=ívZhQTUXÔbWP^

êmï�ï è � °
° õL¯÷óøê ü � ê;ï

° ïµêhõ

ÕµS_gRI Ø6ÑPQÄÓ'Ñ<ØDUvÓ�G2NægR×MÒVG2QTN<Ò_ÑYUv]PÙPÙ¯U�S6×¯g2]PNYWæÕµgRS�Ò_ÑPU5ÓXG2Ó'ÑPUa×PÔbgMÓ'äxQbNPO.ÕøG2Ó-Ò_gRS�G2^3î
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âPSVg2I ÒVÑPU=GJ×¯g�Û2U�U�ÞhÙYS_Uu^_^_QTgRN�[�QTÒ&Qb^KgR×hÛxQbg2]f^.Ò_ÑYGJÒKÒ_ÑPU=Ôbg�ØDU�Se×fgR]PNYW�gRNS¯ñQb^=è2[*GR^
à äàWá$# è�]PNfWMU�S3G2ÔTÔPÓ�QTS'Ó-]PIK^�ÒVG2NYÓ-Uu^�[�Q�d URdT[�ÒVÑPU�^�Ù¯U�UuWhÚ�]PÙ:gR×MÒVG2QTNYUXW�Õµg2S�Ò_ÑYU�Ó�g2SVU*Õµ]YNYÓBÒVQTgRN×xZæÓ-g2IeÙP]PÒ_QbNPOKQTN<ÒVÑPU5F�â ì Ø�gR]PÔÄW!×¯U5G�Ò�ÔbUXGR^{Òvè2d
Ð�ÑPU�Û�G2S_QÄG�ÒVQTgRN³g2Õ·ÒVÑPU"Ó�G2Ó'ÑYU<×YÔTgMÓ'ähQTNYOáÕøGRÓBÒVg2SeØ6QqÒVÑ�S_Uu^�Ù¯UXÓ-Ò.ÒVg�Ò_ÑPU�ÕµS'G2Ó-Ò_Qbg2N�gJÕ

Ò_ÑPUÝÓ�g2SVU�Õµ]PNYÓ-Ò_Qbg2N½ïøàDõKGJNfW³ÒVÑPUÝ^_ÙfUXUXWhÚ�]PÙ g2Õ�ÒVÑPUÝÓ�g2SVU�Õµ]PNYÓBÒVQTgRN½ï�LPõKQb^æ^�ÑPg�Ø6N�QbN
â�QbO2]YS_U¢bPdYÿ�ÒaÓ�GJN"×¯U�gR×Y^_U�SVÛ2UXWæÒVÑYG�Òu[YÕµgRS·GJÙYÙPÔTQÄÓ�GJÒ_Qbg2NY^HØ6QqÒVÑÝGKÔÄGJSVO2UXS6ÕµSVGRÓBÒVQTgRN"gJÕ�Ò_ÑYU
Ó-g2SVU�Õµ]PNYÓ-Ò_Qbg2N�[�Ò_ÑPU*]PÙPÙ¯U�SÀ×¯g2]YNYWvgJÕhÒVÑPU*Ó�GRÓ'ÑPU�×PÔbgMÓ'äxQbNPO�ÕøGRÓBÒ_gRS�QÄ^�ÔbG2S_ORU�Ø6ÑPQÄÓ'Ñ5^�QbO2NPQTÖYUu^
Ò_ÑYGJÒ6Ò_ÑPU�ÓXG2Ó'ÑPUa×PÔbgMÓ'ähQTNPOeÕøGRÓBÒVg2S5ï�¯­õ6ÓXGJN�×¯U5SVG2Qb^_UXWæ]PÙ<Ò_gKQTÒV^H]PÙPÙ¯U�S�×¯g2]YNYW�Ø6QqÒVÑPg2]PÒ
WMU�ORSVGRWPG�ÒVQTgRN�QbNîÒVÑPU!g�ÛRU�S'GJÔbÔ3Ù¯U�S_Õµg2SVIeG2NYÓ-U!Ø6ÑPU�N¼ÒVÑPU<g2NPU�Ú�ÒVQTIeUæFHâ ì Ó-gRNMÖYOR]PSVGJÒ_Qbg2N
^_Ó'ÑPUXIeUKQb^vQbIeÙPÔbU�IeU�NxÒ_UuW�dCLMQTIeQbÔbG2S_ÔbZ2[�Ø6ÑYU�N�Ò_ÑPU!ÙfUXSVÓ�U�NxÒVG2O2U.gJÕ�Ò_ÑPU&Ó�g2SVU.Õµ]PNYÓBÒVQTgRN¼Qb^
^�IKGJÔbÔ�[*ÒVÑPUÝ]PÙYÙfUXSæ×¯g2]PNfW gJÕa¯ QÄ^æ^_IKGJÔbÔ·G2NYW ÑPUXNYÓ-UÝÒ_ÑPU�Û�GJÔb]PU=gJÕ¢¯ NYU�UXWY^&ÒVg³×¯U
IeG2QTNxÒ'GJQbNPUXW�Ø6QTÒ_ÑPQbN=ÒVÑYG�ÒHÒ_QbO2ÑxÒ·×¯g2]PNfW�Ò_g!G�ÛRg2QÄW�G&WMU�ORSVGRWPG�ÒVQTgRN�QTN"ÒVÑPU�Ù¯U�S_Õµg2SVIKGJNYÓ�U
gJÕ�Ò_ÑYU·cH÷ ì ÙYS_gMÓ-Uu^_^_g2SudJ÷DUX^_QbWPUX^X[RQTÒDÓXGJN&×¯UHgR×Y^�UXS_ÛRUXW.ÒVÑYG�Ò�Õµg2S�G5ÖPÞMUXWKÙ¯g2S_Ò_Qbg2N!gJÕ�Ò_ÑYU
Ó-g2SVU�Õµ]YNYÓBÒVQTgRN�[hÒ_ÑPUa]PÙYÙfUXS6×fgR]PNYWægJÕ�ÒVÑPU@¯�S_UXIKGJQbNY^�G2ÔTIegx^{Ò6Ó-gRNY^{Ò'GJNxÒ�QTSVS_Uu^�Ù¯UXÓ-Ò_QbÛ2U·gJÕ
G:ÔÄGJSVO2U�Û�GJSVQbGJÒ_Qbg2N<QTN<ÒVÑPU5^�Ù¯U�UuWhÚ�]PÙæg2Õ�ÒVÑPU5Ó-gRS_U·Õµ]PNYÓ-Ò_Qbg2N�d
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Ó-g2NPÖYO2]PS'G�ÒVQTgRN�^VÓ'ÑPUXI.UR[-ÒVÑPU3U-ÞMÙPSVUX^V^_QTgRNHÕµgRS�ê ì?õNö Ø6QbÔbÔ2×¯U*IegMWMQqÖfUXW�[uGJORG2QTNa^_]P×Y^�Ò_QTÒ_]MÒVQTNPO
Ò_ÑPUvSVU�ÔbU�Û�GJNxÒ6ÙYG2SVG2I.U�Ò_UXSV^�ÕµSVg2I ÐCGJ×PÔbU@bM[YGR^6^�ÑYg�Ø6N�î

ê ì.õNö ³ ê ï ï ð8ñ�òò õôóø¬]ù­ 3 óûê;ü ï�fxõ



cH^.GJSVO2]PUuWáQbN¼ÒVÑPU!UuGJSVÔTQbU�S�^_]P×Y^_UXÓ-Ò_Qbg2N�[�Õµg2S�Ò_ÑPUæQTIeÙPÔbU�IeUXNRÒ'G�ÒVQTgRNîgJÕ�Ó-gRNxÒ_QbNx]fGJÔ�FHâ ì
Ó-g2NPÖYO2]PS'G�ÒVQTgRNÝ^VÓ'ÑPU�IeU2[�QTÒvQb^vGR^_^_]PIeUXW=Ò_ÑYGJÒaÒ_ÑPUKÓ�GRÓ'ÑPU.×PÔTgMÓ'ähQbNPO<ÕøG2ÓBÒVg2SKï�¯­õ ³ è.ÕµgRS
ÙPSVGRÓBÒVQbÓXGJÔCÙP]PSVÙfgx^�Uu^�[¯Ò_ÑYg2]PORÑ=QTNáÒ_ÑYU:QÄWMUXG2Ô�^_Ó�U�NYG2S_QbgY[L¯ ý èRd�®Hg�Øv[YÕµgRSvG!OxGJQbN=QTNáÒ_ÑYU
ÙfUXS�ÕµgRS_IKGJNfÓ-U2[uÒVÑPU6U-ÞMUXÓ�]MÒ_Qbg2N:Ò_QbIeU�gJÕ¯G2ÙPÙPÔbQbÓXG�ÒVQTgRN:QbN�ÒVÑPU�F�â ì ×YGR^�UuW:c·÷ ì ÙPSVghÓ�UX^V^�gRS
^�ÑPgR]PÔÄW ×fUáÔTUu^_^!Ò_ÑfGJN ÒVÑPUÝU�ÞhUuÓ-]MÒVQTgRN Ò_QbIeUÝg2Õ�GJÙPÙPÔbQÄÓ�G�ÒVQTgRN QTN Ò_ÑPU�×YG2^_U=ÙPSVgMÓ-Uu^_^_g2Sud
\�U�NfÓ-U2[f^�gRÔTÛhQbNPO¢ê;ì.õNö � êQë=ì2í�ZxQbU�ÔÄWP^
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Ð�ÑPUe]PÙPÙ¯U�Sv×¯g2]PNYW�gRN=Ò_ÑYU&G�Û2U�S'GJORU�Ó-gRNMÖYOR]PSVGJÒ_Qbg2NÝÒ_QbI.U"ïV¬]ù­ õa^_QTORNPQTÖYUX^·Ò_ÑfG�ÒvÒ_ÑYU
Ò_gJÒ'GJÔ�Ó�g2NMÖYOR]PS'G�Ò_Qbg2Næg�Û2UXS_ÑPUuG2W!QTN<Ò_ÑYU5GJÙPÙPÔbQÄÓ�G�ÒVQTgRN<^_ÑPgR]PÔbWæNPg2Ò�U-ÞPÓ-UXUXW!Ò_ÑPU5WMQTö­U�SVU�NYÓ�U
QTNáÒ_ÑPUeU�ÞhUuÓ-]MÒVQTgRN=ÒVQTIeUegJÕ3ÒVÑPUKÓ-gRS_U:Õµ]PNYÓ-Ò_Qbg2N�QTNáÒ_ÑPU.×YGR^�U.ÙPSVghÓ�UX^V^�gRS�G2NYW"ÒVÑPUKF�â ì d
Ð�ÑPQb^�QTNPÕµU�SVU�NYÓ�U!^�ZhNYÓ'ÑYS_gRNPQTåXUX^aØ6QTÒ_ÑíÒVÑPU!ORU�NPUXSVG2ÔTQbå�UuWáÓ�g2NYWMQTÒ_Qbg2NíÕµgRSvÒ_ÑYUæF�â ì ×fG2^_UXW
cH÷ ì ÙYS_gMÓ-Uu^_^_g2S�Ò_gKÙ¯U�S_Õµg2SVI ×¯U-Ò_Ò_U�S�Ò_ÑYG2N!ÒVÑPUv×YG2^_UaÙPSVghÓ�UX^V^�gRSXd
�Y� � ��5����*�m���y�L�v�76��c�Q���[�I�u� �d�V�����*�3���������8�3�3�u�v�I�9�;:=<�>
âPSVg2I�Ò_ÑYU�U�ÞMÙPS_Uu^_^_Qbg2NeÕµg2S"ê ì.õTö [MQTÒ�ÓXGJN!×¯Uag2×Y^_U�SVÛ2UuWeÒ_ÑfG�ÒX[hQbNæORU�NPUXSVG2Ô�[RÒ_ÑYU·U�ÞhUuÓ-]MÒVQTgRN
Ò_QbI.U�? ®5[hQ�d URdT[xIeg2SVU�Ò_ÑYUHNh]PI�×¯U�SDgJÕ�QbNY^�ÒVG2NYÓ-Uu^*g2Õ�Ò_ÑPU�Ó-g2SVU6Õµ]PNfÓBÒ_Qbg2NæQTN&Ò_ÑPUaGJÙPÙYÔTQÄÓ�GJÚ
Ò_Qbg2N�[PIegRS_UaØ6QbÔTÔ�×fUaÒVÑPU5U-ÞMUuÓ-]MÒVQTgRN!ÒVQTIeU�WM]YUaÒ_geÒ_ÑYUvÑPQTORÑPU�S·Ó-g2NPÖYO2]PS'G�ÒVQTgRN!g�ÛRU�SVÑPUXGRW�d
\�g�ØDU�Û2UXSX[RÕµg2S6G.Ó-gRNY^�QÄWMUXSVG2×PÔTZK^_IKGJÔbÔTUXSDNh]PI:×fUXS6gJÕv®�[hÒ_ÑPUvÓ�g2NxÒ_QbNh]YGJÔ�F�â ì Ó-gRNMÖYOR]PSVGJÚ
Ò_Qbg2N¼^_Ó'ÑYU�IeUeØ�gR]PÔbWáÙPSVg�Û2U:Ò_g�×¯UK×fUXNPU-ÖfÓ�QbG2Ô3Ø6ÑPQbÔTU.ÒVÑPUKU-ö­UXÓ-Ò5gJÕ6GæÔÄGJSVO2UXS ®ðÓXGJNí×¯U
gJö�^�U�Òa×hZ"UXI.ÙYÔTg�ZhQbNPO!ÒVÑPUKg2NYU-Ú�Ò_QbI.UeF�â ì Ó-gRNMÖYOR]PSVGJÒ_Qbg2NÝ^VÓ'ÑPUXI.URd�âPgRS�U�ÞPGJIeÙPÔbU2[­Ò_ÑYU
^�QbI�]PÔÄG�ÒVQTgRNî^{ÒV]YWMZ¼^_ÑPg�Ø�^aÒ_ÑfG�Ò�ÒVÑPU!ß ì Ðyx�ÿ{ß ì ÐðÕµ]PNYÓ-Ò_Qbg2NîÑYGR^5×¯U�UXN³Ó�G2ÔTÔbUXW�èNb*z:fRó2ó
Ò_QbI.Uu^5QbN�Ò_ÑPU&IeÙ¯U�O�bJWMUuÓ-gMWMU&GJÙYÙPÔTQÄÓ�GJÒ_Qbg2N�[ÀØ6ÑPQTÔbUKQTÒ�ÑYG2^5×fUXU�NîÓ�G2ÔTÔbUXWíòY[ êRêRò!Ò_QbI.Uu^5QbN
I.Ù¯U�O�b�UXNYÓ-gMWMU&G2ÙPÙPÔbQbÓXG�Ò_Qbg2NÀdÀ\�UXNYÓ-UR[ÀØ6ÑPQbÔTU!S_]PNYNPQTNYO�Ò_ÑPUæI.Ù¯U�O�bJWMUuÓ-gMWMU&G2ÙPÙPÔbQbÓXG�Ò_Qbg2NÀ[
Ò_ÑPU�gRNPU-Ú�Ò_QbIeUHF�â ì Ó�g2NMÖfO2]PS'G�ÒVQTgRN:NPUXUXW.ÒVg5×fU·U�IeÙPÔbg�Z2UuW:Ø6ÑYQTÔbU6Ò_ÑYUHÓ-gRNRÒVQTNh]YG2ÔYÓ-gRNMÖYO2Ú
]PSVGJÒ_Qbg2N!^VÓ'ÑPUXI.U�ÙPSVg�Û2Uu^�Ò_g.×¯U·×¯U-Ò_Ò_U�S�Ø6ÑPQbÔbU·SV]PNPNPQbNPO:Ò_ÑPU�IeÙfUXOcbJU�NYÓ�ghWPU�G2ÙPÙPÔbQbÓXG�Ò_Qbg2NÀ[
G2^6WMQÄ^_Ó�]Y^V^�UuW!QbN<Ò_ÑPUvSVUX^_]PÔTÒV^6^_UXÓBÒVQTgRN�d
�Y�@� ��5����*�m����A��c�N�I�����3���������p�:��� ���F�v���*�T�����B:DCE>
âPSVg2I1Ò_ÑPU3U�ÞMÙPS_Uu^_^_Qbg2N·Õµg2SYê;ì.õNö-[XQqÒ�ÓXGJNv×¯U3g2×f^�UXS_ÛRUXWHÒ_ÑYGJÒ�Ò_ÑPU�U-ÞMUXÓ�]MÒ_Qbg2N�ÒVQTIeU�?½ïTð8ñ�òò õ
GJNYWÝÑPU�NYÓ�U2[�Ieg2SVU5ÒVÑPUeÙfUXSVÓ�U�NxÒVG2O2U:gJÕ3ÒVÑPUKÓ-g2SVU5Õµ]YNYÓBÒVQTgRNáQbN=ÒVÑPUKGJÙPÙPÔbQÄÓ�G�ÒVQTgRN�[­ÑPQbO2ÑPUXS
Ø6QTÔbÔ*×¯UeÒ_ÑPUæ^�Ù¯U�UuWhÚ�]YÙ¼gJÕDÒ_ÑPU&g�ÛRU�S'GJÔbÔ�GJÙPÙPÔbQÄÓ�G�ÒVQTgRN�dÀÐ�ÑPQÄ^vÙPÑYU�NPgRI.UXNPg2NíQÄ^aÒ{ZhÙPQÄÓ�GJÔ*gJÕ
Ò_ÑPUKÓ'ÑYG2SVGRÓBÒ_UXS_QÄ^�Ò_QÄÓvgJÕ�cHIKWPGJÑPÔGF ^þ{�G�Øv[­Ø6ÑPU�SVU5ÒVÑPUK^�Ù¯U�UuWhÚ�]YÙÝgJÕ*Ò_ÑPUeg�Û2UXSVG2ÔTÔCGJÙPÙYÔTQÄÓ�GJÚ
Ò_Qbg2NeQb^3ÙPS_gRÙfgRS�ÒVQTgRNYGJÔhÒVgaÒ_ÑPU6Ù¯g2S_Ò_Qbg2Neg2ÕfÒVÑPUHGJÙYÙPÔTQÄÓ�GJÒ_Qbg2N.×fUXQTNYO5G2Ó�Ó�U�ÔbU�S'G�ÒVUXW�d�ÿ�Ò�ÓXGJNe×¯U
WMUXWM]fÓ-UXW�Ò_ÑfG�Ò�Ø6ÑPU�N�Ò_ÑPU�Ù¯g2S_Ò_Qbg2N:gJÕ¯Ó�g2SVU3Õµ]PNfÓBÒ_Qbg2N.QÄ^�^�IKGJÔbÔbU�SCg�Û2U�S�Ò_ÑYUDUXNxÒ_QbS_U�GJÙPÙYÔTQÄÓ�GJÚ
Ò_Qbg2N�[RÒ_ÑPUXN!QTÒ�Ø6QbÔTÔ¯NPg2Ò�IKGJäRUHG�^_QTORNPQTÖfÓ�G2NRÒ�QTIeÙYGRÓBÒ�UXÛ2UXNKØ6ÑPU�NæQqÒDQb^DG2ÓXÓ-U�ÔbU�S'G�ÒVUXW.]Y^_QTNYO
GJNáFHâ ì d�Ð�ÑPU:^_QbI�]PÔÄG�ÒVQTgRNÝSVUX^_]PÔqÒ'^�[­G2^�^_ÑPg�Ø6N=QbNíLhUuÓBÒVQTgRN=ÿ�ÿ_ÿB[�ÙPS_g�ÛRUX^�Ò_ÑPQÄ^�ÙPS_QbNYÓ�QTÙPÔbU2d
âPSVg2I9âCQTOR]PS_Uæè2[­QTÒaÓXGJN=×¯U:gR×Y^_U�SVÛ2UXW<ÒVÑYG�Ò�Ò_ÑYU.^_ÙfUXUXWhÚ�]PÙágJÕ�G2S_gR]PNYW�ê
HðQÄ^HgR×MÒVG2QTNPUuW
QTN<Ò_ÑYUvU-ÞMUXÓ�]MÒ_Qbg2N<gJÕCI.Ù¯U�O�bJWMUuÓ-gMWMUvGJÙYÙPÔTQÄÓ�GJÒ_Qbg2N<QTN"F�â ì QbNxÒ_U�ORSVGJÒ_UuWæc·÷ ì ÙPSVghÓ�UX^V^�gRS
Ø6ÑPQTÔbUeÒ_ÑYU.IKGJÞhQbI�]YI ^�Ù¯U�UuWM]PÙíg2×PÒVGJQbNPUuWÝQbN�Ò_ÑPUeU-ÞMUuÓ-]MÒVQTgRNág2ÕDIeÙ¯U�OcbJU�NYÓ�gMWMU.G2ÙPÙPÔbQqÚ
Ó�G�ÒVQTgRN"QTN=FHâ ì QbNRÒVU�ORSVGJÒ_UXW�c·÷ ì ÙPSVgMÓ-Uu^_^_g2S6QÄ^�gRNPÔTZ�è2d óxùIH½GJNYW=QqÒ·ÓXGJN"×¯U:^_U�UXN�Ò_ÑYGJÒ



Ò_ÑPUvß ì Ðyx�ÿ{ß ì ÐñÓ-gRIeÙP]MÒVGJÒ_Qbg2N<gMÓ�Ó-]YÙPQTUu^�G�Ù¯g2S_Ò_Qbg2N<gJÕ�ùRùhd¹bRùRô½QbNæÒ_ÑPUvIeÙ¯U�Ocb2WMUXÓ�gMWMU
GJÙPÙPÔbQÄÓ�G�ÒVQTgRN�[­Ø6ÑPQbÔTUeQTÒagMÓXÓ-]PÙPQbUX^vGæÙ¯g2S_Ò_Qbg2NÝg2Õ�gRNPÔTZ�fYd òIzxô QbN=ÒVÑPUKIeÙfUXOcb�UXNYÓ-gMWMUeGJÙPÚ
ÙPÔTQÄÓ�GJÒ_Qbg2N�d

�Y�KJ ��5����*�m���y�:���N���L6}£����1M������ �F���*�T�u�N:=O >
� ÑPU�N�GJÔbÔ�Ò_ÑYU.ÓXG2Ó'ÑPU5IegMWM]PÔbUX^�GJSVU5NPg2Ò�G�Û�GJQbÔÄGJ×PÔbU5WM]PSVQTNYO&Ò_ÑYU:GJÙYÙPÔTQÄÓ�GJÒ_Qbg2N"U�ÞhUuÓ-]MÒVQTgRN
Ò_QbI.UR[�^�Qbå�U.gJÕ�Ò_ÑPUKÓXG2Ó'ÑPU.S_UuWM]YÓ�UX^�GJÔbg2NPO<Ø6QqÒVÑáSVUXWP]YÓBÒVQTgRNÝQbNÝÒVÑPUKÓ�G2Ó'ÑYU:G2^V^_ghÓ�QbGJÒ_QbÛhQqÒ{ZR[
Ø6ÑPQbÓ'ÑeÓ�G2]Y^_UX^CÒ_ÑYU�ÓXG2Ó'ÑPU�IeQÄ^_^�S'G�ÒVU*ÒVg�QbNYÓ�S_UuG2^_U2dJLh]P×Y^_UXÜx]PUXNxÒ_ÔbZ2[�ÒVÑPU�U-ÞMUXÓ�]MÒ_Qbg2N:Ò_QbIeU6gJÕ
Ò_ÑPU�GJÙPÙPÔbQÄÓ�G�ÒVQTgRNeQTNYÓ�S_UuG2^_UX^Xd2\�UXNYÓ-UR[2ÕµSVg2IþÒ_ÑPU·U-ÞMÙPSVUX^V^�Qbg2N.ÕµgRS�ê;ì?õNö�[2QTÒ�QÄ^3gR×xÛhQbg2]Y^�Ò_ÑYGJÒ
Ò_ÑPU.U-ÞMUXÓ�]MÒ_Qbg2N=Ò_QbI.UP? ¯�d�\�g�ØDU�ÛRU�Su[YØ6ÑPUXN=ÒVÑPU�Ù¯g2S_Ò_Qbg2N=g2Õ3Ò_ÑYU.Ó�g2IeÙP]MÒ'G�Ò_Qbg2Nf^Hg2Ò_ÑPUXS
Ò_ÑYG2N=Ò_ÑYUeÓ�g2SVU5Õµ]PNfÓBÒ_Qbg2N�QbN=Ò_ÑYU.g�ÛRU�S'GJÔbÔ�G2ÙPÙPÔbQbÓXG�Ò_Qbg2NÝQb^v^_QTORNPQTÖfÓ�G2NRÒVÔTZ"^_IKGJÔbÔTUXSX[¯QqÒvØ6QbÔTÔ
NPgJÒ5×¯U&GJÙPÙYS_gRÙPS_QÄG�ÒVU�ÒVg�U�IeÙPÔbg�Z"Ò_ÑPU&Ó�g2NxÒ_QbNh]YGJÔ3FHâ ì Ó�g2NMÖfO2]PS'G�ÒVQTgRNá^VÓ'ÑPU�IeU2[�G2^�Ò_ÑYU
ORGJQbN!gR×MÒVG2QTNYUXW!WP]PU�Ò_g:Ò_ÑPUvG�Û�GJQbÔbG2×PQbÔTQTÒ{ZegJÕÀÕµ]YÔTÔ�ÓXG2Ó'ÑPU�Ó�GJÙfG2Ó-QTÒ{ZeÕµg2S6^_IKGJÔbÔTUXS�U�ÞhUuÓ-]MÒVQTgRN
Ò_QbI.UvØDg2]YÔbWæ×fUvg2ö­^_U-Ò�×hZKÒVÑPU5Ó-gRNMÖYOR]PSVGJÒ_Qbg2Næg�Û2U�SVÑPUuG2W�d
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âPSVg2I âCQbO2]PSVU3`fïøGRõ-[�QqÒ�ÓXGJNí×¯UKg2×Y^_U�SVÛ2UuW"Ò_ÑfG�ÒvÒ_ÑYU&ÙfUXS�ÕµgRS_IKG2NYÓ-U.gJÕ6cH÷ ì ÙPS_gMÓ�UX^�Ú
^�gRSHØ6QTÒ_ÑÝÓ�g2NxÒ_QbNh]YGJÔCF�â ì Ó-gRNMÖYOR]PSVGJÒ_Qbg2N"^VÓ'ÑPU�IeU�QÄ^�×¯U-Ò_Ò_UXSHÒVÑYGJN"ÒVÑPU�×fG2^_U5ÙPSVghÓ�UX^V^�gRS
Ø6QqÒVÑPg2]MÒDÒ_ÑYU�F�â ì GJNfW!GJÔÄ^_gvÒ_ÑPUvc·÷ ì ÙYS_gMÓ-Uu^_^_g2S�Ø6QqÒVÑ!gRNPU-Ú�Ò_QbIeU�F�â ì Ó-gRNMÖYOR]PSVGJÒ_Qbg2N
^_Ó'ÑPUXIeU2[PÕµgRS·IeÙ¯U�O�b�U�NfÓ-gMWMU�G2ÙPÙPÔbQbÓXG�Ò_Qbg2NÀdfÐ�ÑPQÄ^HQÄ^�WM]PU5ÒVg&ÒVÑPU5ÕøGRÓBÒHÒVÑYG�Ò·Ò_ÑPU.Ù¯U�S'Ó-U�NxÒ_Ú
GJO2U.gJÕ*Ò_ÑPUKÓ-gRS_U:Õµ]PNYÓ-Ò_Qbg2N�g�Û2UXS�Ò_ÑYU.UXNxÒ_QbS_UKGJÙYÙPÔTQÄÓ�GJÒ_Qbg2N=QÄ^v^_QTORNPQqÖ¯Ó�GJNxÒVÔTZ=^_IKGJÔbÔTUXS�G2NYW
GJÔÄ^�geÒVÑPU5Nh]PI�×¯U�S·gJÕ�QbNY^{Ò'GJNYÓ�UX^HgJÕCÒ_ÑPU.Ó-g2SVUaÕµ]PNYÓ-Ò_Qbg2N"QÄ^�NPg2ÒH×PQbO&U�NYg2]PORÑæÒVg&O2UXNPU�S'G�ÒVU
GáÓ�g2NY^_QbWPU�S'GJ×PÔbU!Ó-gRNMÖYOR]PSVGJÒ_Qbg2N¼g�ÛRU�SVÑPUXGRW�dv®HgJÒ_UæÒ_ÑfG�Ò.Ò_ÑPU<ÙfgRS�ÒVQTgRN³g2Õ·Ó-gRS_UKÕµ]YNYÓBÒVQTgRN
QTNYWPQbÓXG�Ò_UuWîQbNîÒVÑPU<Ó�g2NxÒ_QbNh]YGJÔ�F�â ì Ó-gRNMÖYO2]YSVGJÒ_Qbg2Nî^VÓ'ÑPU�IeU!QbNYÓ�ÔT]YWPUX^.×fg2Ò_Ñ�[CÒVÑPU<FHâ ì
Ó-g2NPÖYO2]PS'G�ÒVQTgRN:g�ÛRU�SVÑPUXGRW:G2NYW:Ò_ÑPU·Ó-g2IeÙP]PÒVG�ÒVQTgRNeÒ_QbIeU6Õµg2S�ÒVÑPUHÓ�g2SVU�Õµ]PNYÓBÒVQTgRN�dRcHNPgJÒVÑPU�S
QTNxÒ_UXS_Uu^{ÒVQTNYO:gR×Y^�UXS_Û�GJÒ_Qbg2N&QÄ^�Ò_ÑYGJÒ�Ø6ÑYU�N&ÒVÑPUvÓ-gRS_UHÕµ]PNYÓBÒVQTgRNæQÄ^6Ó�G2ÔTÔbUXW&Õµg2S6Ó-gRNMÖYOR]PSVGJÒ_Qbg2N
QTN�F�â ì ® Ò_QbIeUX^X[�G2NYW¼ÒVÑPU�Ó-g2NPÖYO2]PS'G�ÒVQTgRNíÒ_QbIeUæQÄ^æïV¬ ­ õ:Ó-ZMÓ�ÔTUu^5ÕµgRS�Õµ]PÔbÔ�ÔTgxG2WMQbNPOágJÕ



Ò_ÑPUKF�â ì IegMWM]PÔbU.Ø6QTÒ_Ñ�ÒVÑPUKÓ-g2NPÖYO2]PS'G�ÒVQTgRNÝWPGJÒVGæÕµS_gRI Ò_ÑPUKIeUXI.gRS_ZR[¯Ò_ÑPU.Ò_g2ÒVG2Ô3Ó-g2NPÚ
ÖYO2]PS'G�ÒVQTgRNág�ÛRU�SVÑPUXGRW=QÄ^�Õµg2]PNfW�Ò_g"×¯UKg2NPÔbZ `Ibxô g2Õ*Ò_ÑYU&U-ÞMÙ¯UXÓBÒVUXW�g�Û2UXS_ÑYUXG2Wd®ZYPï�¬�­Rõ
Ó-ZMÓ-ÔbUX^Xd

âPg2S&Ò_ÑPU�GJ×¯g�Û2U"SVUXG2^_g2Nf^�[�ÒVÑPUÝÓ�g2NxÒ_QbNh]YGJÔ�F�â ì Ó-gRNMÖYOR]PSVGJÒ_Qbg2N ^VÓ'ÑPU�IeU=Ù¯U�S_Õµg2SVIK^
×fU�Ò�Ò_UXSæUXÛ2UXN QTN ÒVÑPU `IbJ`v÷ b�Ú�ØDG�Z Ó�G2Ó'ÑYU=Ø6ÑPQbÔTUÝÒ_ÑPUág2NPU�Ú�ÒVQTIeUáFHâ ì Ó-gRNMÖYOR]PSVGJÒ_Qbg2N
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