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GcIHBW[jLR\8DHPu\WT�KOBWPuQCDnPR_*KOXCG`\WBEQCGcLRIHBWëcGc@
�g\hLmDHP~b�ö��qLNæ1i¤Gc\W\6GcrsT�LmKHBEPuQCDJ��ïnXCGfIFGjLR\ l LRIFK�PR_*KOX�G`_oIFGcrsTCGJQC[J]R��ê?ëJ��BED
vuBWbRGcQ�Us]�KHXCG`DHPu\WBE@�[JTCIFbRG�LRQ�@�\WGJ_�KFö X�LRQC@�DF[jLR\WGR��ïnXCG`BEV�LRvuBWQ�LRI�] l LRIFKc��PuI
@CGc[cL~]-IHLmKOGm�=ì*��BEDnvuB�buGcQ�U�]�KOX�Gy@CLRDHXCGJ@q[JTCIFbRG�LRQ�@�IFBEvuX�KFö X�LRQC@�DF[jLR\WGR�
ïnXCGyKHP l K^i/P�[cTCI�buGJD�_oPuI!ê?ë�LRQC@�ìkvRBWbuGgKHXCG`DHPu\WT�KOBWPuQ�_oPuIpÎ5Í R.� {fLmQC@
KOXCG`U�PRKHKHPuVÿK^i¤P�[JTCIFbRGcD�vuBWbRG`KHXCG`DHPu\WT�KOBWPuQ�_oPuIpÎdÍü{ �7R � ��������������� K�}

n�� � ï i/P�Gwæ�LRV l \EGJDc�zïnXCG`KOP l [JTCIFbRG�BED KHXCG`DOLRV
G�D l Gc[wKOIFTCV DHXCP~i�Q�BEQ
Y�BEvuT�IHG G ��{u��LRQ�@�KHXCG`U�PRKFKOPuVí[cTCI�buGyBED _oIFPuV £ P~bRGcV�U�GcI J �6{~}R}mM;�¡ïnXCG
K^i/P�BEQ�KOGJIFbmLR\ED/X�LjbuGyDHBEV
BE\ELRI_í)°#îJ�=Î���LRQ�@dÐ�Ñ¥Ò UCT�K�bRGcIF]-@�BWî�GcIHGJQ�K�bmLR\WTCGcD
PR_�Ô_Õ�Özê�KOXCG`DFGc[cPRQC@qG¼æCLmV l \WG�X�LRDnKOX�GyV�LRvuQ�GJKOBW[gp�Gc\W@�LR\EV
PuDFK
l GJI l GcQC@CBW[cTC\ELRI KOP�KOX�GyDFPu\hLmI/i�BEQC@�¶�P~i`� ¢ KOIFPuQCv�D l LR[cGJ[cIOLN_�K�D l BEQ�KOPRQCG
X�LRIHV
PuQCBW[cD�LRQ�@qLRQ-TCQsTCDFT�LR\W\W]�XCBWvuX-\EGwbuGc\6Pm_|KHXCG_¶ZLmK�D l LR[cGJ[cIOLN_�K�QCPRBEDHG
D l Gc[JKHIHTCV���LRDn@CBWDH[cT�DHDHGJ@�BEQ�DFGc[wKOBEPRQ G � G ��{u��LRIFG`GJb1BE@CGJQ�K�BWQ�KOXCG`U�PRKHKHPuV
KOIOLm[cGR� ¢ BWQC[cG�¦�� £ e�i/LRD�LR\EDFP
BWQ-BWKODnX�BEvuX;ö IOLmKHGg@�LmKOL�V�P1@CG�@CTCIFBEQCv�KHXCBED
BEQ�KOGJIFbmLR\ø�;KOXCG`DOLmV l \WBEQCv�IOLmKHGR�ZLRQC@-KOXsTCDnKHXCG £ ]1rsTCBED�K�_oIFGcrsTCGJQC[J]R�8LRIFG
K^i�BE[cG�KHX�LmK�PR_*KOXCG`GjLmIH\EBWGcI G¼æ�LRV l \EGR� ������������������������������������� M G

n��¦� � PuV l LRIHBWDHPuQ-PR_|PuUCDFGcIFbRGc@�D l GJ[JKHIOLR\6UCIFGjLR© l PuBEQ�Kn_oIFGcrsTCGcQ�[J]-i�BWKHX
l IHGJ@CBE[wKOBEPRQCD�@CGcIFBWbuGJ@�_oIFPuV ó�KOP l ô KHXCG`DHBWV l \WGgDH\ELRU-V�P1@CGJ\�óoKHIHBhLmQCvu\EGJDMô/LmQC@
KOXCG`QsTCV
GcIHBW[jLR\6IFGcDFTC\WKHD�_oPRIyóËV
BE@C@C\WG~ô_ï ì�ï¥Íkê?ëºá;{ R óËDHrsT�LmIHGcDOô�LmQC@
óËU�PRKHKHPuV�ô�ï ì�ïSÍðê?ëºáSI�óo[cBEIF[c\WGcDMô¼��e�LRDHX�Gc@�[cTCI�buGcD�IHG l IHGJDHGJQsK�GcrsT�LR\WBWK^]R�
?�\WKHXCPuTCvRX-KHXCG l IHGJ@CBE[wKOBWPuQCD�LRIFGyvRGcQCGJIOLR\W\W]�BWQ�PuIH@�GcI�ö PR_hö^V�LRvuQ�BWKOT�@CG
LRvuIHGJGcV
GcQ�K�i�BWKHX-KHXCG`PuUCDFGcIFbmLmKHBEPuQ�Dc�CKOX�GyQ�Gc[cGJDHDHLRIF]�\EBWQCGjLmI DH[cLR\EBWQCv�BEDnQCPmK
PuUCDHGJIFbRGc@>� ��������������������������������������������������������������� M¥K

n��¦� YZIHLR[JKHBEPuQCLR\8GJIHIHPRIc��@CGwp�QCGc@qLRDfóñÙ�ÚÜÛ1é�ÙAòôówõ{öø÷½ùNô8áUÙ�ÚÜÛF�C_oPuI�LR\E\�KOXCIFGcG`V
P;@CGJ\ED
@CBEDF[cTCDFDHGc@qBEQ�KOXCG�KHGwæ1K�LRD�L�_oT�QC[JKHBEPuQ-PR_*p�Gc\W@;ö KHPmöÃ¶CP3i�LRQCvR\EGR�zïnX�G
DF]1V�U�Pu\ED�LRIFGgKOXCG`DOLmV�GyLRD�BEQ-Y|BEvuTCIFG�I��NM;�zïnXCGyGcIHIFPuInBEDnvRIHGjLNKOGcD�K�LmK�\hLRIFvuG
LRQCvu\WGcDc�CKHIHTCG�_oPuI�Lm\E\�i/LjbuGy_oPuIHV�T�\hLmKHBEPuQCDJ� ������������������������������� MUM

æ;BWBEB



n�� � ��LmKHBEP�PR_ l GcI l GcQ�@CBE[JTC\hLRI KHP l LRIOLR\W\EGJ\�[JPuV l PuQCGJQ�K�D l GJ[JKHIOL
LRD�L�_oT�QC[JKHBEPuQ
PR_|pCGc\E@1ö KOPNöÃ¶�P~i�LRQCvu\WGR��ó�KOP l ô¤_oPRI KOXCG`BEQ�GcIFKHBhLR\�IOLRQ�vuGgKOXCG`U�GcD�KFö p�K�[cTCI�buGyBED
_oPuI�ú�Í R.� {u{�ó�{R{�ûíDH\ELRU-[cPuV l PuQCGcQ�KMôwê¥óoU�PRKFKOPuVtô¶_oPuI KHXCG`@CBEDFDHB l LmKOBWPuQ
IOLRQCvRGR�8ú�Í R¹� K H ��e�LRDHXCGJ@�[JTCIFbRGcD�DHXCP~i�KHXCG`U�GJDFK�pCK�TCDFBEQCv�BEQ�@CBWb1BE@�T�LR\
PuUCDHGJIFbRGc@ l P~i/GJI�\EL~i�BEQ�@CBE[JGcDc�;i�XCBE\WGgKOXCG`DHPR\EBE@�[JTCIFbRGcD�DHXCP~i�KHXCG
l IHGJ@CBE[wKOBEPRQ�Pm_|KHXCG`U�GJDFK�pCK�IOLmKHBEP�TCDFBEQCv�[JPuQCDFKOLRQ�K�BWQC@CBW[cGcDJ� �������������eH I

n��¦ü egBhLRvuPRQ�LR\8GJ\EGJV�GJQsKHD�PR_ l P~i/GJI�D l Gc[JKHIOLR\¥V�LmKOIFB�æt[cPuV l T�KHGc@�BEQ�KHXCG
V�GcLRQ;ö pCGc\E@-[JP;PuIF@CBEQCLmKOG�D�];D�KOGJV PuT�KO\WBEQCGJ@�BEQ�KOX�G`KHGwæ1Kj�¶Y�B�K�D l Gc[wKOIOL�_oPuI
KOXCG`[cPRV�UCBEQ�Gc@ l GJI l GcQC@CBW[cTC\ELRIn[cPRV l PuQCGJQsKHDc��GJ\EGJbmLmKHGc@�_oPuIn[J\hLRIFBWK^]u�CLRIHG
DHXCP~i�Q�i�B�KOX-KOXCG�pCK�D l GJ[JKHIOLR\¥BEQ�@CGwæ;GcDJ��ïnXCG�ýCö [cPuV l PuQCGcQ�K�D l GJ[JKOIFTCV��
ß?þ®þ��;BED V�T�\WKOB l \EBWGc@
U�]�L�_ËLR[wKOPuI Pm_¤{ R �¡ïnXCG�PRKHXCGcI¤K^i/P�D l Gc[wKOIHL
LmIHGgDFXCP~i�Q
LmK�[cPuV l T�KHGc@ l P~i¤GcI�\EGwbuGc\WDc��ïnXCG`UCIFGjLR©�LNK�KHXCG`@CBEDFDHB l LmKOBWPuQ�DF[jLR\WG
ó R.�NJUJ�ÿ R.� {�T � ë~ô/BWD�GJb1BE@CGJQ�K�LNK�L�_oIFGcrsTCGcQ�[J]-vuIFGjLmKHGcInKOX�LmQ-KHXCG l IHPmKOPuQ
vR]1IHPR_oIFGcrsTCGcQ�[J]ó R � GUG�� ëjôw�ZLRD�BWQ�Lm\E\8PmKOXCGJI�BWQ�KOGcI�bmLR\EDnD�KOTC@CBWGc@�PuT�KHDHBE@�GgKOXCG
VtLRvRQCGJKHBE[�[c\WPuTC@>� �������������������������������������������������������eHUH

n��¦l ��LmKHBEP�PR_*KOIHLRQCD�buGcIFDHGyKOP�p�Gc\W@;öºLm\EBEvRQCGc@ l P~i/GJI�BWQ�KOXCG`BEQ�GcIFKHBhLR\¯ö^IHLRQCvuG
D l Gc[JKHIHTCV Pm_¡V�LRvuQCGwKOBE[²¶�TC[JKHT�LmKHBEPuQCD _oPRI�GcLR[MX�PR_|KHXCG HUR XCPuTCIF\W]
DHTCUCBWQ�KOGcI�bmLR\EDJ�¤a�QC[cGJIFKOLRBEQ�KOBWGcD�LRIFG�[cPuV l T�KHGc@-_oIHPuV KOXCG�bmLRIHBELmKOBWPuQ�PR_*KOXCG
l P~i¤GcI�IOLmKHBEP�[cPRV l T;KOGc@�LR[JIHPuDFD�KHXCG�_oIHGJr1T�GcQC[w]�BWQ�KOGcI�bmLR\ø�¡ïnX�G�LRQ�BEDHPmKOIHP l ]
PR_�KHXCG`@CBEDFDHB l LmKOBWPuQ;ö^IHLRQCvuG~¶�TC[wKOT�LmKHBEPuQ�D�LmIHG�QCPRK�D�KMLmKHBEDFKHBE[cLR\E\�]�DFBEvuQ�BWp�[cLRQ�K
PuI�IHGc\WBhLRU�\EG�@�TCG�KOP�KOXCG`QCPuBWDHG�\WGJbuGJ\6BEQ�KOX�G�ß ��� [JPuV l PuQCGJQ�Kj� �����������eHmJ

n��*C&� �`GJPuV�GwKOI�]�PR_*KOXCG`V�LRvuQCGwKOBE[²¶�TC[JKHT�LmKHBEPuQCD�BWQ-KHXCG`XCBEvRX�_oIHGcrsTCGJQC[J]�IFGcvuBWPuQ
PR_�KHXCG`BEQCGJIFKOBELR\8IHLRQCvuG
ó�KOP l-l LmQCGc\hô�LmQC@�KOXCG`@CBWDHDHB l LmKHBEPuQ�IHLRQCvuG�óËU�PRKFKOPuV
l LRQCGJ\�ôw�z�^Q�U�PRKOX�[jLRDFGcD�KOXCG`GJQCGcIFvR]�BEDn[JPuV l PuDFGc@ l IHGJ@CPuV
BEQ�LmQsKH\W]R�CLRQC@
LR\EV
PuDFK Gwæ;[c\WTCDHB�buGc\�]u�ZPR_ G öºe�¶�T�[JKOTCLmKOBWPuQCDni�BWKHX-i/LjbuG`buGJ[JKOPRIHD�QCGjLRIF\W]-LNK
IHBEvRXsK�LmQCvu\EGJD KOP�KOXCGyLRV�UCBEGJQsK�V�LRvuQ�GJKOBW[�p�GJ\E@>�zïnXCGyDHPR\EBE@�[JTCIFbRGcD
[cPuIFIHGcD l PRQC@�KHP�KHXCG`U�GJDFK�ö pCK�bmLR\ET�GcDnPR_aú�TCDHBWQCv�KOXCGyLjbuGJIOLRvRGfD l GJ[JKOIHLR\
BEQC@CG¼æ���_oPRI KOXCG`BEQ�GcIFKHBhLR\�IOLRQ�vuGR�8ú�Í R.��G }���LRQC@-_oPuI KHXCG`@CBEDFDHB l LmKOBWPuQ�IOLmQCvuG
ú�Í R.�7R KC�zïnXCGy@�LRDFXCGc@�\EBWQCGcDn[JPuIHIFGcD l PuQ�@�KOP�KHXCG`U�GJDFKFöøpCK�bmLR\ETCGJDnTCDHBWQCv
KOXCG`BEQ�@CBWb1BE@�T�LR\8PRUCDHGJIFbuGJ@�D l Gc[wKOIHLR\6BEQC@�BE[cGJDc�¶a�Q�[cGcI�KMLRBWQ�KOBEGJD�LRIHG`[JPuV l T�KOGJ@
_oIHPuVÿKHXCG�bmLRIHBELmKOBWPuQ�PR_*KOXCG l P~i/GJI�IHLmKOBWP�[cPuV l T�KHGc@-P~buGcI�KOX�GyD l GJ[JKHIOLR\
DHTCUCIHLRQCvuGyBEQ-rsTCGJDFKOBWPuQ>� �������������������������������������������������eH }
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� �*C ï i/P�DH[jLNKHKOGJI l \WPRKOD�DFXCP~i�BEQCv�KOXCG`BWQsbRGcIFDHGyIHGc\ELmKOBWPuQCDFXCB l U�GJK^i¤GcGJQqKOX�G
PuUCDHGJIFbRGc@q_oIFGcrsTCGcQ�[J]�VtLmIH©sBEQCv�KHXCG`PuQCDFGJK�PR_*KOXCG`@CBWDHDHB l LmKHBEPuQ�IHLRQCvuGyLRQC@
KOXCGy�¥LRIHV
PuInIHLR@CBET�D _oPuI�L�KOXCGJIHV�LR\ l IFPRKOPuQ8�¶ïnX�GyDFPu\EBW@�\EBWQCGgBEQ-GcLR[MXq[cLRDHG
[cPuIFIHGcD l PRQC@CD�KOP�KOXCG`U�GcDFK�ö pCK�D�KOIHLRBEvuX�K�\WBEQCG�PR_*KOX�GyU�PRKFKOPuV l LRQCGJ\ø�CQ�LmV�GJ\W]� �8������	� Í!ó*I � { JUGpÿ R.� {�M G ôÁ¾�
��CLRQC@-KOXCG`@�LRDFXCGc@�[cTCI�buGy[cPuIFIHGJD l PuQC@CD�KOP�KOX�GU�GJDFKFöøpCK�X�] l GcIFU�PR\hL�PR_|KHXCG�KOP l-l LmQCGc\�� � ������ Í ó R.� {~}mM ÿ R.�7R { G ôÁ¾ �8�
 �ç�U�DHGcI�bmLmKOBWPuQCD�BEQ�KOX�GyrsTCBWGJK�DHPR\hLRI/i�BWQC@�@�LmKMLmDHGJK�LRIFG�DHXCP~i�QqLRDnKOIHBELRQCvu\WGcDJ�
LRQC@-KOXCPuDFG�_oIHPuVÿKHXCGf�uLRQsT�LRI�]k{~}u} J � � �qúSLmIHG�IHG l IHGJDHGJQsKHGc@�U�]-[JBEIH[J\EGJDc� J M

� �¦V egBED l GcIFDHBWPuQ-IHGc\ELmKOBWPuQCD/_oPRIn©1BWQCGJKHBE[�?�\W_�b�ðGcQ-i LjbRGcD l IHP l Lmv�LmKOBWQCv�LmKnbmLRIFBEPuTCD
LRQCvu\WGcDnKOP�KOX�GyV
GjLmQ�V�LRvuQ�GJKOBW[�p�GJ\E@>��ïnXCG�i/L~bRGcQsTCV�U�GcI � ��IHGcLR\
_oIHGcrsTCGJQC[J]�ê���LmQC@�@CLRV l BEQCv�IHLmKOGfì�LmIHG`LR\W\>DH[cLR\EGJ@�KHP
@�BEV
GcQCDFBEPuQC\WGcDFD
TCQCBWKHDc��ïnXCG`©RGw]�KOP�KOXCG`\WBEQCGJD BED�LRD _oPu\W\EP~i�Dc�zDFPu\EBW@>�8{�M × êC@�LmDHXCGJ@>�cI R × ê
@CPRKFö @�LRDFXCGc@>��K�M × êC@CPRK�ö^@CPmKFö^@�PRKFö @�LRDHX�Gc@>� HSR × ê�\EPRQCv�@�LRDFXCGc@>� J M × ��?�\E\
DHPu\WT�KOBWPuQCD�LRIFG`_oPRIpÎmÏfÍ�Î���Í R.� M;� ��������������������������������������� Tu}

� �¦n ?�IHGJpCQCGcV
GcQ�K�PR_*Y�BWvuTCIFG�KC� G DHXCP~i�BWQCv�KOXCG l Pu\ELRIHBWëjLmKHBEPuQ l IHP l GJIFKOBWGcD Pm_6KOXCG
i LjbuGfV�P1@CGm��ó�L��1Gjô/ïnXCGfLRQCvu\WG����®Õ�Í§{�MS×c�8K�M¥×c� HUR ×J� HmJ ×�LRQC@ J MS×c��ïnXCG
DHPu\WBE@-[cTCI�buGy[cPuIFIHGJD l PuQC@CD�KOP�ï��¯°���á��¯° � ïþê;KOXCG`@CPRK�ö^@CPmKFö^@�PRKFö @�LRDHX�Gc@-[cTCI�buGm�ï ����� � ï ácï ��� � � ï�êCKOX�Gy@CLRDHXCGJ@�[JTCIFbRGR�8ê!á�!vÏuê�LmQC@�KHXCG`\EPuQ�v�@�LRDHX�Gc@
[cTCI�buGR��ì(á�ê��¡ïnXCGyXCPuIFBEëJPuQ�KMLR\8KHIOLR[JG`BEQ�GjLm[MX l LRQ�Gc\6[cPRIHIHGJD l PuQC@CD�KOP
ï��¯°²þ¯á��¯° � ïþ�;i�XCBE[MX�BED�L�[cPRQCDFKOLRQ�K�_oPuInvRBWbuGJQ"���wÕ¡� ����������������������� }�{

� � � � PuQ�KOPuTCIFD�Pm_�[JPuQCDFKOLRQ�K²ì(á�!vÏfLRD�L�_oTCQC[wKOBEPRQ�Pm_�BWQC[cIFGjLRDFBEQCvgÎ��w�z?�\E\�KOXCIFGcG
[cPuQ�KOPRTCIHD�X�LjbuG�ÎmÏfÍ R.� M1��KOXCG`DFPu\EBW@�[cTCI�buGyBEDpÎ��$Íü{ R �$# óoDHP�LRD KOP
b;BWIFKHT�LR\E\�]tIFGcV
P~buG`Gc\WGc[JKHIHPuQ�GJî�Gc[wKOD�_oIHPuV KOXCG`[JPuQ�KOPuTCIOôw�CKHXCG`@CPRKFö @�LRDFXCGc@
[cTCI�buG�BWDpÎ���Í R.� M;��LmQC@�KHXCG`\EPuQ�vmö^@�LmDHXCGJ@�[JTCIFbRGfBWDpÎ��$Í G¹� M;��úz\EGJ[JKHIHPuQ
GJî�Gc[JKHD�XCL~bRGybRGcI�]-\EBWKFKO\WG�GJî�Gc[wK�i�X�GcQEÎ���Í R.�7R {u��LRQ�@-KHXCG`[cPuIFIHGJD l PuQC@CBWQCv
[cPuQ�KOPRTCI�BED�BEQC@�BEDFKHBEQCvRTCBEDFX�LRUC\WG�_oIHPRVíKOX�GyDFPu\EBW@�[cTCI�buGm� ������������������� }UI

� �¦� ú�\WGc[wKOIHPRQ�IFGcDHPRQ�LRQC[JGfGwî8GJ[JKOD�[cPRQsKHIHPu\>KHXCG`DHX�L l G`PR_*KOXCG_ì(á�ê%ÍQé²I%�${ R �&Â
[cPuQ�KOPRTCIc��?�\W\8KOX�IHGcGy[cPRQsKHPuTCIFD�XCL~bRG�ÎmÏ�Í R.� M;ê�_oIFPuVíKHXCG`PuT�KHDHBE@�GyBWQ>��KHXCG
bRLm\ETCGJD�Pm_aÎ�� _oPuI KHXCG�KOXCIFGcG`[cPRQsKHPuTCIFD�LmIHG�{ R �$# � R ��M1�ZLRQC@ G �NM;�zïnXCG
ãFD l BW©RGJDÜätDFGcGJQqBEQ�KHXCG`BEQCQCGJIHV
PuDFK [cPuQ�KOPRTCI�LmK�BEQ�KOGJIHV
Gc@CBELmKOG�LmQCvu\EGJD�LRIHG
IHGjLm\øê�i¤G�LNKHKOIFBEUCT;KOGgKOX�GcVÿKHP
[w]1[c\EPmKOIHPRQ�Gwî8GJ[JKOD�ó'&XÍ G �8I��8Ksô¼��LRQC@-KOX�G
IHGcD�K�Pm_|KHXCG`[cPuQ�KOPRTCI�BEDn@CPuV
BEQCLmKOGJ@�Us]-GJ\EGJ[JKOIFPuQ;ö^�*LmQC@�LRT-@�LRV l BWQCvC� ��� }SK
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� �¦� ïnXCIHGJGf[JPuQ�KOPuTCI l \WPRKODnPm_²ï �(��� � ï ácï ��� � � ïu_oPuI KHXCIHGJGf@�BWî�GcIHGJQ�KnbRLm\ETCGJD�Pm_
Î��J��?�\W\8KOX�IHGcG l LmQCGc\WD�XCL~bRG�ÎmÏ�Í R.� M;��LmQC@�KOXCG`DOLmV�G`DHGwK�PR_�[JPuQ�KOPuT�I
bRLm\ETCGJDc��ïnXCG�KOBW[M©�ö VtLmIH©sD�IHG l IHGcDFGcQ�K�KOXCG`\EP1[jLm\8@CBWIHGc[wKOBWPuQ-PR_�vRIHGjLNKOGcD�K
óË@CP~i�QCXCBW\E\hô¤DH\WP l Gm�zïnXCGyDFKMLmBEI�ö DFKHG lCl BWQCv�\EBWQCGcDn[JPuIHIFGcD l PuQ�@�KHP
i�XCGJIHG
ì�á�êhÍ�é R.� M;�ZLmKni�XCBW[MX l PuBWQsKnKHXCG�i LjbRGfV�Lj]�QCP
\EPuQ�vuGcInU�Ggb1BEGJi¤Gc@qLRD
l IHP l LRv�LmKHBEQCv�óoDHGcG`KOG¼æ1K¼ôw��óËL��1[~ô!Î��$Í�{ R �$# � R¹� M�LRQC@ G¹� M;� ��������������� }mM

� � � � PuQ�KOPuTCI l \WPRKODnPR_|[cPRQCDFKOLRQ�K~ì(á�!vÏ�LRD�L�_oTCQC[JKHBEPuQ-PR_)���®Õ�_oPuInDHB¯æ-@CBWî�GcIFGcQ�K
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KHTCIHG�X�LmDgU�GJGcQ�@CBWDH[cT�DHDHGJ@$_oPuI�K^i/P-IFGjLRDFPuQCDc��Y�BEIFDFKH\W]u��KOXCG�LmQ�LR\W]1DFBED�@�GcDH[JIHBWU�GJ@ª\ELmKOGJIgV�TCD�K
LjbuPRBE@�KOX�G����qYSIHGJbRGcIFDOLR\WDfLmDHDHP1[cBELmKOGJ@�i�BWKHX�KOXCG l LmDHDOLmvuG�PR_¤L�DHGJ[JKOPRIyU�PuTCQ�@�LRIF]qU�GJ[jLRT�DHG
B�K¤\WGjLR@�D¤KOPfQCPuQ;ö IHG l IHGJDHGcQ�KOLmKOB�buGg���qY$D l Gc[JKHIOL�� ¢ Gc[cPRQC@>�;KHXCG�����YDHGJ[JKOPRI/DFKHIHTC[wKOTCIFGg@CGwKOGcIºö
V
BEQCGJD�i�Xs]ªDFPuV�G�BWQsKHGcI�bRLm\ED`PR_ BWQ�KOGcIFGcD�K l PuDHDFGcDFD�L�V
GjLmQ$���qY�@CBWIHGc[wKOBWPuQ$@�BEIHGJ[JKHGc@�Lji/Lj]

T



_oIFPuV KHXCG�DHT�Q>�¶i�X�BE\EGtPRKOXCGJIHD�X�LjbRG-KHXCG�p�GJ\E@õ@CBWIHGc[wKOGJ@ÞKHP~i LRIF@CD�KOX�G�DHTCQ>�ïnXCBED�U�B l Pu\hLRI
_oGcLmKOTCIFG`PR_�KHXCG`V�GcLRQ�p�Gc\W@�i�BW\E\6LRBW@-BEQ-@CGJKHGcIFV�BWQCBEQCv�KHXCG l \hLmDHV�L�V
P1@CGcD�LRDFDHP1[cBhLNKOGc@�i�B�KOX
KHXCG`@CBEDFDHB l LmKOBWPuQ l IHP1[cGJDHDJ�

¦�XCGcQ�DHGJ[JKHPuIzIHGwbuGcIFDOLR\WD�LRIHGn[JPuV�UCBWQCGc@�i�B�KOX�XCBWvuX�DFPu\hLRI*i�BEQC@�D l GJGc@CDJ�;LgD l LR[JGc[cIHLm_�K
BWQ�QCGjLRIºöºú�LRI�KOX�PuIFUCBWK�v�LRBEQ�D�KOXCG�LmUCBE\WBWK^]`PR_�DOLmV l \WBEQCv��R[cPRV l LmIHBEQ�v�LRQC@�[JPuQ�KOIOLmDFKOBWQCvgKOX�G K^i/P
P l�l PuDFBEQCv�XCBWvuX;ö \hLmKHBWKOT�@CG�DFPuTCIH[JG`IHGcvRBEPuQCDJ�

C8�*C8� � �1:«Q�ª �  
ïnXCG`Gwæ;BED�KOGcQ�[cGyPR_*BEQ�KOGJI l \ELRQCGJKOLRIF]tDHXCP1[M©ti/LjbuGcD�PuIHBWvuBEQCLmKOBWQCv�LmK/_oIHPuV KOXCG`DHT�Q�i/LRD

DFTCvuvuGJDFKOGJ@�PRQ�KHXCG�U�LRDFBEDzPR_ZKOX�G�LmUCIHT l K�PuQCDHGwK�PR_�vuGcPuV�LRvuQ�GJKOBW[ @CBWDFKOT�IHU�LRQ�[cGcD²£�Y�å¯©�ßR�C{~}mMSM¯¤ø�
GwbuGcQ�U�Gw_oPuIHGzKOX�GcBEI¥@CBWIHGJ[JK*PuUCDFGcIFbmLmKHBEPuQ8�*ïnX�BED¥i LRD*@CGJD l B�KOG�KOXCG�PuU&OFGJ[JKHBEPuQ`KOX�LNK*KHXCG¶VtLmKHGcIFBhLR\
BWQ�BEQ�KOGJI l \ELRQCGwKMLRI�]�D l LR[JG�V�TCDFK U�G�DHP�KOGJQsTCPuTCD KHX�LmKnPuIF@CBEQCLRIF] � PuTC\WPuV�U�[cPu\W\EBEDFBEPuQ
\EGJQCvRKHXCD
i¤GcIFG�ýþLRD�KOIFPuQCPuV
BE[cLR\E\�]�ñ�\ELRIHvRGR� ¢ XCP;[M©�i LjbRGcD�ãHâS«ª_oPRIHV BEQkLtV�LRvuQ�GJKOBWëcGJ@ l \hLmDHV�L
i�BWKHXkL
KHXCBE[M©sQCGJDHD V�T�[MX�DHV�LR\E\WGcIzKOXCLRQ�KHXCG�[JPu\E\WBEDHBWPuQ�LR\;V�GcLRQ�_oIFGcG l LmKOXtPR_>KOX�G l \ELRDHV�L�êsXCGcQ�[cG�KHXCG
KHGcIHV
BEQ�Pu\EPuvm]�ãF[cPu\W\EBWDHBEPRQC\EGJDHD�DHXCP1[M©sDc�Lä è ]�KOXCG�DFPu\hLmI�i�BEQ�@>�>KOXCG�K^] l BW[jLR\�[cPu\W\EBEDFBEPuQCLR\6V�GcLRQ
_oIFGcG l LNKOX>��LmD [jLR\W[cTC\ELmKOGJ@t_oIHPRVí©sBEQ�GJKOBW[�KHXCGcPuI�]u�CBWDnLRU�PuT�K�{�?�af���^Q-[JPuQ�KOIOLmDFKj�;KOXCG�ú�LRI�KOX>ñòD
U�P~i DHX�P;[M©-LRQ�@�BWQ�KOGcI l \hLmQCGJKOLRIF]tDHXCP1[M©sD�X�LjbuG`KOX�BE[M©sQCGcDFDHGJD�PR_*KOXCG`PuIF@CGcI�PR_¤{ RURSR ©1V��

¢ XCP1[M©1D*P1[c[cT�I>i�XCGcQ>�/óÁ¨�ô�KHXCG�DHT l GcIFDHPuQ�BE[¶LRQC@yDHT l GcIºö^?�\W_�b�ðGcQCBW[zDHPu\ELRI8i�BWQC@fBWQ�KOGcIHLR[JKHD
i�B�KOXÞKOXCG�VtLRvRQCGJKHBE[�p�GJ\E@9Pm_�L l \hLRQCGwKjêfóÁ¨/¨�ô�B�K�GJQC[cPRTCQ�KOGcIFD�DHP$VtLmQs] l BE[M©sT l BWPuQCD�KOXCLmK
V�LRDHDy\EPuLR@CBEQ�v�IFGcrsTCBWIHGcDyKOXCG�¶�P~i KOP�U�GJ[cPuV
G�DFTCU;ö ?�\W_�bzðGJQCBE[qóoKHXCBEDyX�L lCl GcQ�D�T l D�KOIFGjLRV PR_
[JPuV�GwKODOôwê�óÁ¨/¨/¨�ô|i�XCGJQtLg_ËLRD�K�DFKHIHGjLmV P~buGcI�KMLR©mGcD¤L�DH\EP~i�DFKHIHGjLmV!i�BWKHXCBEQ�KHXCG�DHPu\ELRI�i�BEQ�@>ê1LRQC@
óå¨¬s�ôgi�XCGJQõGcIHT l KOBWPuQCD�PRQKOXCG�DHTCQõDFTC[MXÝLRD�¶�LRIHGJD�LRQC@[cPuIFPuQ�LR\¶VtLmDHD�GøOFGc[wKOBEPRQCDf_oPuIF[cBWUC\W]
G¼æ l Gc\|VtLNKOGcIFBhLR\6BWQ�KOP�D l LR[cGm��ïnXCGfp�IHD�KgK^i/P l PuDFDHBWUCBE\WBWKOBWGcD i�BW\E\¥QCPRK�U�GfV�GJQsKHBEPuQ�Gc@q_oTCI�KOXCGJI
BWQ�KOXCBWDz@CBEDFDHGcI�KMLmKHBEPuQ8�|?SDFXCP;[M©�_oIFPuQ�KzV
P3b1BWQCv�PuT�K^i/LRIH@�KOX�IHPuTCvRX�KHXCGnDHPR\hLRI�i�BWQC@�P~buGcI�KMLR©mGcD
KHXCG�DH\WP3i¤GcIºö^V
P~b;BWQCv l \ELRDHV�L�LRX�GjLR@-PR_*BWKc��XCGcLmKOBWQCv�óËU�]t[cPuV l IHGJDHDFBEQCvsô�i�X�LmK�BWK/DFi¤GcG l D�T l �
ïnXCGtDHXCP1[M©ªKHIOLRQ�DF_oGcIFD�V
PuV�GJQ�KOTCV LRQC@GcQCGJIHvR]$KOPkLRQGwæ l LRQC@�BEQCv�IFGcvuBWPuQPm_�DHPu\ELRIyi�BWQC@

l \ELRDHV�L���a�QC\WGcDHD¶V
PuV�GJQ�KOTCV LRQ�@�GJQCGcIFvR]�LRIHG�[cPuQ�KHBEQsT�LR\W\W]�IFG l \WGcQCBWDHXCGJ@>�P¨*¼Ëà�¼E��B�_8KHXCG�DFXCP1[M©
BWDn@CIHB�buGcQ8��BWK�V�TCD�K�@CGc[JGc\EGJIOLmKHGyLRD�BWKnG¼æ l LRQC@CD�BEQ�KOP�KHXCGyLRV�UCBWGcQ�K�DHPu\ELRI i�BEQ�@>�

}
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?�QSBEQ�KHGcI l \hLRQCGwKMLRI�]ÝPuUCDHGJIFbRGcI$óËPuI�D l Lm[cGc[JIOLm_�KMôt@CGJKHGc[wKOD�KOXCG l LRDHDHLRvuGkPR_yL�DFXCP1[M©
i/LjbuG�U�]�LmQkLRUCIFT l Kg@�Gc[cIFGjLRDFG�BEQ�KOXCG l \hLRDFVtL�D l GcGJ@>�6LRQ�@kLRUCIFT l KgGJQCX�LRQ�[cGcV
GcQ�KHD�BEQqKHXCG
@CGJQCDHB�K^]u�nKOGJV l GcIHLmKOT�IHG�LRQC@dV�LRvuQCGwKOBW[-pCGc\E@ óËBWQ9U�PRKOX�VtLRvRQCBWKHTC@CG�LRQC@9@�BEIHGJ[JKHBEPuQZô¼��?�Q
G¼æCLmV l \WG�PR_|DHTC[MXqLRQ�BWQ�KOGcI l \hLmQCGJKOLRIF]tDHXCP1[M©�[jLRQ-U�G`DHGcGJQqBWQ�Y|BEvuTCIFG�{u�7I��

ïnXCG�GJQCX�LRQC[JGc@�@CBWDHDHB l LmKHBEPuQ�LRQC@�X�GjLmKHBEQCvtLRDHDFP;[JBhLmKHGc@qi�B�KOX�L�DHXCP1[M©�i/LRD�LmQqGjLmIH\W]
V
PRKOB�bmLmKOBWPuQf_oPuI¡KHXCGni/PRIH©�@CGJDH[cIFBEU�Gc@
XCGcIFGR� è Gw_oPuIHG�LR@�@CIHGJDHDHBWQCv`KOXCGnbuGJIF]�BWQsKHGcIFGcDFKHBEQCv`rsTCGJD�ö
KHBEPuQCD�PR_`DHX�P;[M©Þi LjbRGª@�BEDHDFB l LNKOBEPRQ>� BWK
i/LRD�IHGJ[cPuvRQCBEëJGc@dKOXCLmK�IFGc\hLNKOGc@9r1T�GcDFKHBEPuQ�D�_oPuI�KHXCG
TCQ�@CBED�KOTCIFU�GJ@�rsTCBWGcDH[JGcQ�KgDFPu\hLmI i�BEQC@ l \hLmDHV�L�i/GJIHGyBEQC[JPuV l \EGJKHGc\�]tIFGcDHPR\WbuGJ@>� £ GJbRGcI�KOXCGJ\EGcDFDc�
BWQ$DFP�_ËLRIyLRDyDHXCP1[M©sD�IHG l IHGJDHGJQsK�IHGcvRBEPuQCD`PR_/DFKHIHPuQCv���\EP1[jLm\EBEëJGc@k@CBWDHDFB l LmKHBEPuQ�BWQ�LRDFDHP1[cBhLNKOBEPRQ
i�B�KOXk[cPRV l IFGcDFDHBEPRQ>�>KOXCGw]�IFGcV�LRBEQkLmQkBEQ�KOGJIHGcD�KOBWQCv�DHTCU�OFGc[JKfPR_¶DFKHTC@�]�i�BWKOX�Lm@C@CGc@ª@CGJvuIHGJGcD
PR_|[cPRV l \WGwæ;BWK^]tU�Gw]uPuQ�@�KOX�PuDHG`@CBWDH[cT�DHDHGJ@qXCGJIHGm�

C8�*C8�ô� ,²QcB�Qc��;�Sp2 ;� � g�´³�@$ªS>���QP�N i;8�?�k2e;@�P��@m>��'ª�,�S�Qµ�?�N 
� PuIHPuQCLR\�V�LRDHDzGøOFGc[wKOBEPRQCD�ó � �qúzDOô�LmIHG�LRQ
LR\WV�PuD�K¡@�LmBE\W]yP1[c[JTCIHIFGcQC[JG�PuQ�KHXCGnDHT�Q>�z?

\ELRIHvuG�V�LRDFD�óº{ R � �¶�Z{ R �*Â ©1v���PuI�LRU�PRT�K`{�ûíPR_*KOX�Gf@�LmBE\W]�V�LRDHDºö^\EPRDHDnIOLNKOG`PR_�KHXCG`rsTCBEGwK�DFPu\hLmI
i�BWQC@Zô|PR_�[cPRIHPuQ�Lm\ø�uLmQC@�DHPuV
GJKHBEV
GcD l IFPuV
BEQCGJQC[cG V�LmKHGcIHBELR\sKOX�LmKzi/LRD l IFGJb1BEPRTCDH\�]�[cPRQsKOLRBEQ�Gc@
U�]�V�LRvuQCGwKOBW[�p�GJ\E@-\EBWQCGcD BWD DHT�@C@CGcQ�\W]-LRQ�@-b1BWPu\EGJQsKH\W]
Gwæ l Gc\W\EGc@-BWQsKHP�BEQ�KHGcI l \hLRQCGwKMLRI�]�D l LR[cGm�

ïnXCG�GåOFGJ[JKML�@�GJKOGJ[JKHGc@�Us]tLRQ�PuIFUCBWKHBEQCvfD l Lm[cGc[JIOLm_�K�BWD IHGw_oGcIFIHGc@�KHP�LRDnLRQ��^Q�KHGcI l \hLRQCG¼ö
KOLRIF]��qLRQCB�_oGcDFKOLmKOBWPuQ-PR_|L � ��ú���PRIn� � �qú9_oPuInDHX�PuIFKc�zïnXCGf� � ��ú9BED�LR\WV�PRDFK�LR\�i Lj]1D l IHG¼ö
[JGc@CGJ@kUs]�L
DHXCP1[M©Z�>BED�PR_�KHGcQq_oPu\W\EP~i¤Gc@�Us]qL�IFGJbRGcIHDFG�DHX�P;[M©�\EP1[jLmKHGc@�U�GJXCBEQC@qL�XCBWvuXqD l GJGc@
D�KOIHGcLRV��¥LRQC@�PR_�KOGJQ$XCLRD`L�buGcI�]�@CBED�KOBWQC[JK�V�LRvuQ�GJKOBW[�DFKHIHTC[wKOTCIFGR��ïnXCG l IFBEV�LRIF]�@CBELRvuQCPuD�KOBW[
PR_¡LRQq� � ��údBED�LRQqG¼æ1KOGcQ�@CGc@ l GcIFBEP1@�Pm_¡UCB¯ö^@CBWIHGc[wKOBWPuQ�LR\�Gc\EGJ[JKHIHPuQ�XCGjLmK�¶�T1æ8��BEQ�@CBE[cLmKOB�buG�PR_
V�LRvuQCGwKOBW[g[cPuQ�QCGc[wKOBEPRQ�KHP�KHXCG`DHPu\ELRIn[cPRIHPuQ�L�PuQ�U�PRKOX-DHBW@CGcD�PR_*KOX�GyD l LR[JGc[cIHLm_�Kj�

·�¸¹¡º©�â�»�â`àwä>âS©½¼¹£Â{~}UT;{�¤u@CGJDH[JIHBEU�Gc@`KOX�BED6V�LRvuQCGwKOBE[�DFKOIFTC[JKHTCIHG¶LRD*L�ãO�qLmvuQCGJKHBE[ � \WPuTC@>�Lä
?�[c[cPRIH@CBWQCv�KOP è TCIH\ELRv�L�ñòDz@CGwp�QCBWKHBEPuQ8�RKOXCGJIHG�LRIHG KHXCIHGJG�IFGcrsTCBWIHGc@ l IFP l GJIFKHBEGcDz_oPuI�L�V�LRvuQCGwKOBW[
D�KOIHT�[JKOT�IHG�KOPtU�G�BW@CGcQ�KHBWp�GJ@�LRD�LtV�LRvuQCGwKOBW[�[c\WPuTC@>�fóå¨�ô�LtbuGJIF]q\EP~i l IHPmKOPuQ�KHGcV l GJIOLmKHTCIHGmê
óå¨/¨�ô¤L�\hLmIHvuG�DHV
P;PRKHXtIFPRKMLmKHBEPuQtPR_6KOXCG�p�Gc\W@�@CBEIFGc[JKHBEPuQ8ê�LRQ�@ªóÁ¨/¨/¨�ô¶GJQCX�LRQ�[cGc@�V�LRvuQCGwKOBE[�p�GJ\E@
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�p���T�?B�@ C8� � � ïnBWV�G`DHGJIHBWGcD�_oPuInVtLmvuQCGJKHBE[gp�GJ\E@�[cPuV l PRQCGcQ�KODfó*°²±f³®°²´�³®°fµ�ônBWQ-Q�LRQCPRKHGcDF\hL
óoQCï�ô�LRQC@ª� ¢ ú�[cP1PuIH@�BEQ�LmKHGcD�LmK�} G D�IHGcDFPu\ET;KOBEPRQ l \ET�D�V�LRvuQCB�KOTC@CGfPR_zp�GJ\E@
LRQ�@���� ¢ bmLR\WTCG�PR_�¶�T�[JKOTCLmKOBWPuQCDc�y? l�l IHPjæ;BEV�LmKOGfKOBEV
GcD�PR_¶QCPuQ;ö � �qú�PuU1ö
DFGcIFbmLmKHBEPuQ�Dc��DHX�GjLmKHX ó ¢ XZôw��[J\EPuTC@8�`LRQC@ l IHPuV
BEQCGJQC[cG�V�LmKOGJIHBELR\�ó�x*�þ�ª�þô�LRD
@CGwKOGJIHV
BEQCGJ@�U�]E·p¸¹¡º©�â�»�â�àwä/âS©½¼�£Â{~}u}UT¯¤¥LRIHG�Q�PRKOGJ@�BWQ-KHXCG�p�vuTCIFGR�

D�KOIHGJQCvRKHX>� � \EPuTC@�DnLRIHG�LR\EDFP�\hLmIHvuGm��KOXCGw]tV�Lj]�KOLR©RG �� KHP�{ �� @�Lj]1D KOP l LmDHDnU�]�L�D l LR[JGc[cIHLm_�K
LmK`{y?�af��ïnXCGw]�_oIHGJr1T�GcQ�KO\�]�Gwæ;XCBWUCBWK�vuIFGjLmKH\W]tIHGc@�TC[cGJ@^¶�TC[wKOT�LNKOBEPRQ�\WGJbRGc\ED�LRDni¤Gc\W\ø�

Y�BEvuT�IHGq{R�7K�BED�LRQõGwæ�LRV l \EGtPR_gL�V�LRvuQ�GJKOBW[t[J\EPuTC@ÞGJV�U�GJ@C@CGJ@Þi�B�KOXCBWQÞLRQõ� � �qún�
KOLR©RGJQ�_oIHPRV!¦�� £ e�@CLmKML`BEQ��uLRQsT�LRI�]-{~}u} J ��? K¶KOXCBWD�KHBEV
GR�u¦�� £ e&i/LRD/DFPuV�G`{ RSR ��{u{�M¥¾�·
T l DFKOIFGjLRV PR_¡ú�LRIFKHX>��LRQC@qDF\EBWvuX�KO\W]tU�GJ\EP~i�KHXCG�GJ[c\WB l KHBE[ l \ELRQCGR�¤ïnXCG�IFGcV�LRIH©NLRU�\W]�[JPuQCD�KMLRQ�K
GJQCX�LRQC[JGc@�p�GJ\E@�DFKOIFGcQCvmKOXÞóº{AKtQCï�ô�LRQC@�DFV�P1PRKHX�IFPRKMLmKHBEPuQ�LRIFG�[c\WGjLRIF\W]�b1BWDHBEU�\EGR� ¦$G�D�KOTC@;]
KHXCBED l LmIFKOBW[cTC\ELRI V�LRvuQCGwKOBW[g[c\WPuTC@-BEQ-DHGJ[JKHBEPuQCD G ��{u��{yLRQC@^I�� H �
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C8�*C8�ô� �gQTS{;=B^,.¸«ª3S{@X|�;=B¯�{;¹h��	S*�{>{¸
ïnXCG�[MX�LmIOLR[wKOGcI�PR_�KHXCG�DFPu\hLmI�i�BWQC@q[MXCLRQCvuGJDgPuQ�LmQ{u{Jöø]uGcLRI�DFPu\hLmI�[w]1[c\EGm�n¦GfX�LjbuG

LR\WIHGcLR@�]-@CBWDH[cT�DHDHGJ@�KOXCGyDHGJ[JKHPuI�D�KOIHT�[JKOT�IHGR��i�XCBE[MXq[jLRQ�bRLmIF]-_oIHPuV}K
DHGJ[JKHPuIHD�LNK�DFPu\hLRI�V
BEQ;ö
BWV�TCVÿKHP G DFGc[wKOPuIFDgLmK�DHPu\ELRI�VtL3æ�BWV�TCV��¤?�D�KHXCG�DFPu\hLRI�[w];[J\EGy@CGcDF[cGJQC@CDgKOP�BWKHD�V
BEQ�BEV�TCV��
LRQ-BWQC[cIFGjLRDFBEQCv
LRV
PuTCQ�K�PR_|XCBEvRX�D l GcGc@�DHPu\ELRI i�BEQ�@�GJVtLmQ�LmKOBWQCv�_oIHPRVíKOX�Gy[JPuIHPRQ�LR\>XCPR\EGcDnBWD
PuU�DHGcI�buGJ@$LNK�{�?�ay��ïnX�BED�BWD�KHXCG�IFGcDFTC\WK�PR_¡KOX�G l Pu\hLRI�[JPuIHPuQCLR\|X�Pu\EGJD�Gwæ l LmQC@CBEQ�v�KOPt\EP~i/GJI
LRQ�@�\WP3i¤GcInDFPu\hLmIn\hLmKHBWKOT�@CGcD�LRD KHXCG`DHPu\ELRIn[J]1[J\EGyL lCl IFP�LR[MXCGJD�V
BEQ�BEV�TCV��

ïnXCG l XCPRKHPuD l X�GcIHBW[-VtLRvRQCGJKHBE[�p�GJ\E@ÞU�GJ[cPuV
GcD�BWQC[cIFGjLRDFBEQCvu\�]�\WP;P l Gc@8��K^i�BWDFKHGc@�LRQC@
vuGJQCGcIHLR\E\�]õV
PuIHG�[cPuV l \WBE[jLNKOGc@�LRD�KOXCG�[J]1[c\WG�L l�l IHP�Lm[MXCGcD�V�LNæ;BEV�TCV���?�DtL$IHGJDHTC\�Kj� KHXCG
QsTCV�U�GcI�PR_p¶ZLRIFGcDc� l IFPuV
BEQCGJQC[cGJD�LRQC@õGøOFGc[JKOL�BEQC[JIHGcLRDHGm�kïnXCG�DHPu\ELRI�V�LRvuQ�GJKOBW[
pCGc\E@8��LRQC@
KHXCGcIFGJ_oPuIFGR�>B�KOD�G¼æ1KOIHT�DHBEPRQkBEQ�KOP�BWQ�KOGcI l \hLmQCGJKOLRIF]�D l Lm[cGR�>LR\EDFP�BEQC[JIHGcLRDHGJD�BEQ�V�LRvuQCB�KOTC@�Gyi�B�KOX
KHXCG�L lCl IHP�LR[MX�BEQCv�DFPu\hLmI/V�LNæ;BEV�TCV��*ïnXCBED BWDc� l GJIHX�L l Dc�CQCPmK DHT�I l IFBEDHBWQCv�vuB�buGJQ�KOXCGgBWQC[cIFGjLRDºö
BWQCv�Q1T�V�U�GJI�PR_�DFTCQCD l PRKHD�LmQC@�KOXCG`BEQ�KHGcQCDFGfV�LRvuQCGwKOBW[�p�Gc\W@CD�LRDHDFP;[JBhLmKHGc@�i�BWKHX�KOXCGJV��

C8�¦V �}S'�ºªS>*�?;.>��'Qc�N 
ï i/P l LRIOLR@�BEvuV
D/LmIHG�[cTCIFIHGcQ�KH\W]�BEQ�bRPuvuTCG�_oPuI¤@�GcDH[JIHBWUCBEQCvyKOXCG�U�LRDHBW[�QCLmKOTCIFGgPR_6\WP~i ö

_oIFGcrsTCGcQ�[J]qóo_oIFPuV � { R ��¿ KHPiÌ!{ � ë�BEQ�KOXCG�D l LR[cGJ[cIOLN_�K¤_oIHLRV�Gjô����qY ¶CTC[JKHT�LmKOBWPuQCDJ�¡�^Q�KHXCG
p�IFDFK l LRIHLR@CBWvuV������qYð¶�TC[JKHT�LmKHBEPuQCD`LmIHG�KOX�PuTCvuX�K`KOP-[cPRQCDHBWDFK`V
PuDFKH\W]�Pm_¶i/LjbuGJD�@CGJDH[cIFBEU�Gc@
U�]ÞKOXCG�VtLmvuQCGJKHPuX�]1@CIHP1@�]1Q�LRV
BE[$óø� � e`ô�GcrsT�LmKHBEPuQCDqóËDFGcG»U¤å¯©Eà�Æ
âS« £¯{j} HUH ¤�LRQ�@9IHGwb1BEGJi
U�]�·�âS¡º«8à®�£Â{~} J }¥¤�ô¼� ïnXCGyDFKOLRQC@�LRIF@kLRIFvuTCV
GcQ�K�XCPu\E@�D�KHX�LmK�KOXCGJDHGyi LjbuGJDgPuIFBEvuBWQ�LmKOG`LNK�KHXCG
¢ T�Q�QCGjLmIyKHXCG�?�\W_�bzðGcQ$[cIFBWKOBW[jLR\ l PuBWQsKc� l IHP l Lmv�LmKOG
PuT�K^i/LRIF@>�¡LRQ�@�LRIFG�\ELRIHvuGJ\W]kT�Q�Lmî�Gc[JKHGc@
LR\WPuQCv�KHXCGcBWI l IHP l LRv�LmKHBEPuQ l LmKOX�Gwæ;[cG l K�_oPuI/¦&é è KHIOLRQ�D l PuIFK�Gwî8GJ[JKOD�£ DHGJG,¼yå¯©/©�½/àñ»R�>{~}u} R ¤ø�
ïnXCG�Q�GjLRIºö ¢ TCQ�DFPuTCIF[cG�BED¤DHT l�l PuI�KOGJ@�BEQ l LmIFKnU�]�PRUCDHGJIFbmLmKOBWPuQCD¤QCGjLRI�{�?�a�PR_¥[cPRIHIHGJ\hLmKHBEPuQ�D
U�GJK^i¤GcGJQ�KHXCG�V�LRvuQ�GJKOBW[yLRQC@E¶�T�BE@�bRGc\WP;[JBWK^]�¶�TC[wKOT�LmKHBEPuQ�D�KOXCLmK�DFTCvuvuGJDFK`L l IHGJ@CPuV
BEQ�LmQsKH\W]
PuT;K^i LRIF@ l IHP l Lmv�LmKOBWPuQ�PR_*KOXCG�i/LjbuG�£N·gà�©Eã®Å�à�¡yâS«�ß,¾yâ�s�¨ôw�>{~} J {D¤ø�

x�IFP l LRvuLmKOBWPuQ�PR_8KHXCG�i/LjbuGJDnLmK¶DHV�LR\E\CLRQCvu\WGcD�KOP`KOXCG�LRV�UCBWGcQ�K¶V�GcLRQ
VtLRvRQCGJKHBE[ p�GJ\E@
BWD|[JPuV�V
PuQC\�]�LRDFDHTCV
Gc@�PuQfKHXCG/U�LmDHBED*PR_CKHXCG¶PuUCDHGJIFbmLmKHBEPuQfPR_�V
BEQCBWV�TCV�bmLRIFBhLRQ�[cG¶@CBEIFGc[JKHBEPuQ�D
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i�XCBW[MXqKOGJQC@qKHPtU�G�LR\WBEvuQ�Gc@-i�BWKOX�KOXCGyV
GjLRQ�p�Gc\W@qQCGcLRI�{f?�a�£N·gà�©Eã®Å�à�¡�âS«�ß¿¾yâ�s�¨ôw�6{~} J {uê¾fâS¨/©�`N�>{~} J I¥¤��
? l LRI�K�_oIHPuV KOXCG�XCBWvuX����qY*öÃ¶CTCBE@�buGJ\EP1[cBWK^]9[cPuIFIHGJ\hLmKHBEPuQCDªóoXCBEvRX&[JIHPuDFD�X�Gc\EBW[cB�K^]¹�Oô

DFGJbuGJIOLR\1PRKHXCGcI*PuUCDFGcIFbmLmKHBEPuQ�D�LRQ�@fKOX�GcPuIFGJKOBW[jLR\�[JPuQCDFBE@CGJIOLmKHBEPuQCD¥DFT lCl PuIFK�LRQC@fIHGJpCQCG¤KHXCG¶i/LjbuG

l LmIOLR@CBWvuV��yïnX�G�@�LRV l BEQCv�Pm_¤DF\EP~iüV�P1@CG�i/LjbuGcDyvuGJQCGcIHLR\E\�]qLmQC@�PR_�KOXCG�_ËLRD�K`V�P1@CG�i/LjbuG
@CT�G¶KHP�QCPRQC\EBWQCGjLRI6D�KOGJG l GcQCBWQCvgLRQ�@��¥LRQC@CLRT�@�LmV l BWQCv�£�·�âS¡�«8à®w�R{~} J }¥¤1LNK|Q�PuQCëcGJIHP�LRQCvu\WGcD¥PR_
l IFP l LRvuLmKOBWPuQ�IHGJ\hLmKHBWbuG|KOPnKOXCG�V
GjLRQ`V�LRvuQCGwKOBW[�p�Gc\W@`DHTCvuvRGcDFK¥KHX�LmK6KOX�G l LRIOLR\W\EGJ\�ö l IHP l Lmv�LmKOBWQCv
?�\W_�b�ðGcQ�V�P1@CG`DHXCPRTC\E@�U�Gy@CPuV
BEQ�LmQsK�BWQ�KHXCGfDFPu\hLmI�i�BWQC@>�ZDHBWQC[cGfBWK�BEDnKHXCGfPRQC\W]�i/LjbuG�V
P;@�G
i�B�KOXCPuT;K�LÞDFBEvuQ�BWp�[cLRQ�K�p�IHD�KFö PuIH@CGJI-@�LRV l BEQCvV�GJ[MX�LRQCBWDHV _oPuI�i LjbuGJQsTCV�U�GcIHD�_ËLRI�U�Gc\EP~i
KHXCG�BEPRQq[J]1[J\EPRKHIHPuQkDF[jLR\WGR� ¢ T�[MX�i/LjbuGJDc�6i�BWKHX�\EBWV�B�KOGc@-QCPRQC\EBWQCGjLRI�BEQ�KHGcIOLm[JKOBWPuQCDJ�8V�L~]�U�G�L
IFGc\EBW[JK�PR_�DHPu\ELRI�LNKOV
PuD l X�GcIHBW[+¶�T�[JKOTCLmKOBWPuQCD�BW_/KOXCG�i/LjbuG l LRIHLR@CBEvRV BWD�[JPuIHIFGc[JKc��ïnXCG�KOGJDFK
PR_�KOXCBWD l LRIOLR@�BEvuV"BWD�i�X�GJKOX�GcI�KHXCG�¶CTC[JKHT�LmKOBWPuQCD�GJbRPu\WbRG�IOLm@CBhLR\W\W]�BEQ�L�V�LRQCQCGJI�[JPuQCDFBEDFKHGcQ�K
i�B�KOXQ�PuQ;ö^BWQ�KOGcIHLR[JKHBEQCv�i LjbRGcD�óËDFPuV
G�D�KOTC@CBWGcD�DFTCvuvuGJDFKfKOXCGw]@CP�QCPRK�À&LRDyi/G�DFX�LR\W\¶DFGcG�BWQ
DFGc[JKHBEPuQª{u� G � G ôw�

�^Q-KHXCGgDFGc[cPRQC@ l LRIOLR@�BEvuV��1KHXCGgKOT�IHUCTC\WGcQC[JG l LRIHLR@CBEvRV��1BWKnBWDnLRIFvuTCGc@�KHX�LmKnKHXCG����qY
¶�T�[JKOTCLmKOBWPuQCD¤LRIHG�_oTCQC@�LmV�GJQsKOLR\E\�]�QCPRQC\EBWQCGjLRI¶LRQ�@tBEQ�KHGcIOLm[JKOB�buG�DHPyKOX�LmK¤DHGJ\W_hö PuIHv�LmQCBEëcLmKOBWPuQ�PR_
¶�T�[JKOTCLmKOBWPuQCD¡P~buGJIzL�UCIFP�LR@�IHLRQCvuG/PR_�_oIHGJr1T�GcQC[JBEGcDzBWD¡LR[MX�BEGJbRGc@^£�U¤å¯©Eà�Æ
âS«��1{j} H T�êÁWkâRä�ä/Å�â1à�¸�
âS«�ß�Y�å¯©�ß¯wäºà�¨/«��¥{~}ST G L¥¤����^Q�KHXCBED�V
P;@CGJ\ø�8¶�TC[wKOT�LNKOBEPRQ�GcQCGJIHvR]�KOXCLmKgPuIFBEvuBWQ�LmKHGcD�LmKgPRI�QCGcLRI
KHXCG�DHT�QÝV�Lj] l IHP l Lmv�LmKOGtPuI�[JPuQ�buGc[wK
PuT�K^i/LRIH@>��UCT;K�LR@C@CGJ@ÞGcQCGJIHvR]@CTCG�KOPq\hLRIFvuGwö DH[jLm\EGR�
¨/«d�¨�ä*¸ l IHP1[cGJDHDFGcD`LRQC@�@CBEDFDHB l LmKOBWPuQ�VtLj]-U�G�BEV l PuIFKOLRQ�K�£'Y�å¯©�ß¯wä^à�¨/«�àwä�âS©½¼E�¥{~}u}mM;ê§i.¸�âS«�ßWkâS¡w~ã®Å1�8{~}u}UM¯¤ø��ïnXCG`VtLRvRQCGJKHBE[�GJQCGcIFvR]�BWD/KOIHLRQCD�_oGcIHIFGc@�KOX�IHPuTCvRX�KOXCG�D l GJ[JKOIFTCVÿKHP�D l LmKHBhLR\
DF[jLR\WGcD�KOX�LNK�V�BWvuX�K�PRKHXCGcI�i�BEDHG�U�Gk@CG l \EGJKHGc@&DHPõKOXCLmK�L�DHGJ\W_hö^@�GJKOGJIHV
BEQCBWDFKHBE[qD l GJ[JKHIHTCV BWD
LR[MX�BEGJbRGc@>��?�D¤i¤G�DHXCLR\E\ZDHGJGgU�Gc\EP~i`�1BEQ
KOXCBWD l LmIOLR@CBWvuV!KHXCG����qY ¶�TC[JKHT�LmKHBEPuQCD¶BEQ
KOXCG�IOLRQ�vuG
_oIFPuV � { R ��¿ KHP�Ì { � ë�_oPuIFV KHXCG%ã�BEQCGJIFKOBELR\¡IHLRQCvuGDä�PR_ KHXCGtD l GJ[JKOIFTCV��zLRQC@LmK�X�BEvuXCGJI
_oIFGcrsTCGcQ�[cBEGJD�X�GjLmKHBEQCv�BEDnBWV l \EBEGJ@5£�U¤å¯©Eà�Æ
âS«��8{~} H T¥¤ø�
�kegGJpCQCGc@�LmQC@�@CBWDH[JTCDHDFGc@�V
PuIHG�_oTC\E\�]�BEQyDHGJ[JKHBEPuQ G �NI��mUCT�K*_oPuI*QCP~iÞBWK*VtLj]yU�G¤[JPuQCDHBW@CGcIFGc@
L�V
GjLRDFTCIHG�Pm_*i�XCLmK _oIOLm[JKOBWPuQ�PR_¥KHXCG�¶�TC[wKOT�LNKOBEPRQCD�LRIHG�V�P~b1BEQCv�BEQ�i LmIH@CDnPuI/PuT�K^i/LRIH@CDJ�
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C8�¦V��)C Y[�E"��-:�@$Q�B*¸
¦&é è KOX�GcPuI�]u� Q�LmV�GJ@Ý_oPuI�B�KOD�BEQ�buGJQ�KOPuIFDð§qà�«�äÂ[Nà�©�£¯{~} GSH ¤��7¨�¡Oà�Ætà�¡wX£Â{~} GSH ¤�LRQC@

·�¡º¨/©/©Eå¯¸&¨/«�£Â{~} G¥H ¤ø�¥BWDfL�KHP;Pu\zPm_p�gT�LRQ�KHTCV ��Gc[MXCLRQCBE[JDc�|@CGJbRGc\EP l GJ@$KOP�[jLm\E[cT�\hLmKHG�L lCl IFP~æ;B¯ö
V�LmKOG�DFPu\ET;KOBEPRQCDgPR_¶KOXCG ¢ [MX�I*ÃPu@CBWQCvuGJIyGJrsT�LmKOBWPuQ>�]È�à�Ä�¡Oà�`��£Â{~} G I¥¤�@CGJbRGc\WP l GJ@$KHXCG�V�GwKOXCP1@
BWQC@CG l GcQ�@CGcQ�KO\�]�_oPRI�KOX�G�V�PRIHGyvuGcQCGJIOLR\|DFKHTC@�]�Pm_¡i LjbRG
GJrsT�LmKOBWPuQCDJ�>LRQC@qDHPuV
G�IHGJDHGcLRIH[MXCGJIHD
IFGJ_oGcInKHP�KHXCG�KOXCGJPuIF]�LRD�ý�¦&é è ����ñ

�^QE�gT�LmQsKHTCV ��GJ[MX�LRQCBW[cD�BWKnBWD�L G ö KOBWV�GJDH[cLR\EG�L lCl IHPjæ;BEV�LmKHBEPuQti�X�GcIHG`KOX�G�DHPu\WT�KOBWPuQ
LmK�LRQ�]$KHBEV
G�BWDfKHXCG�TCQ l GcI�KOTCIFU�GJ@õQCPuIFVtLR\�V
P;@�G�KOXCLmK�BWDfKOX�GcQÞLR\W\EP~i/GJ@KOPqGJbuPR\WbuGtPuQõL
\WPuQCvuGJIgKOBEV
GcDF[jLR\WGR���^QªBWKHD�TCDHTCLR\¡buGJIHDHBWPuQªBEQkKOXCG�@CBWDH[JTCDHDFBEPuQªPR_ � � e i LjbuGJDc�*KOXCG�KOX�GcPuI�]
LRDFDHTCV
GcD�KOX�LNK�KHXCGfi/LjbuGcD`LmIHGyV�PuQ�P;[MXCIFPuV�LmKOBW[gi�BWKOXqLRQCvuT�\hLRIn_oIHGJrsTCGcQC[w]Xê���LRIFGfPm_zDHV�LR\E\
LRV l \WBWKOT�@CGR��LmQC@ l IHP l Lmv�LmKOGnBWQ
LyD�KMLmKHBEPuQ�LmIF]�UCLR[M©svuIHPuT�QC@>�zïnXCG�rsT�LRQ�KOTCV LmQ�LR\EPRvR]�[JPuV�GJD
_oIFPuVíKHXCG�_ËLR[JKnKHX�LmK�ê�ó'�a³ � ô/BED�L�[JPuQCDFKOLRQ�K�PR_|KHXCG`V�PmKOBEPRQ>ê;KHXCG�i LjbuGJD�V�Lj]�U�Ggb;BWGJi¤Gc@qLRD
rsT�LRQ�KOL
PR_|GcQ�GcIHvm]�êSLRQ�@�V
PuV
GcQ�KOT�VÅ�¡�

?�¶�TC[wKOT�LNKOBEQ�v�rsT�LRQ�KOB�K^]kóOà�¼Ç»m¼E��KOXCG~¶�TC[JKHT�LmKHBEQCv l LRIFK§� " Pm_6KOXCG�VtLRvRQCGJKHBE[�p�Gc\W@Zô�BWD
KOLR©RGJQ�KOP�U�G`PR_|KHXCG�_oPuIHV��

� " ó � ³�2Fô�Í£Æ� " � ó � ô � � " � ó � ô � �A�A� ¤~Gwæ l £�Ç�È�ó � ôvéFÇ*êJ2ø¤ � óº{u�LKsô

ïnXCG�@�]1Q�LRV
BE[cLR\CGJr1TCLmKOBWPuQCD¤LRIHGnKOX�GcQ
\EBEQ�GjLRIFBEëcGJ@�BEQ�KOXCG�¶�TC[wKOT�LNKOBEQ�v`bmLRIFBhLRU�\EGcDJ��ïnXCG l X�LmDHGÈ�ó � ô�BEDgLRDHDFTCV�GJ@�KOPtbmLRI�]qPRQ�Lt\EGJQCvRKOXqDH[jLm\EG,É�KOX�LNK�BED�DHXCPuI�K�[cPRV l LmIHGc@�KHPtKOX�G�DH[cLR\EG]Ê
PR_�\ELRIHvRGwö^DF[jLR\WG�¶CTC[JKHT�LmKOBWPuQCDgBWQqKOX�G�TCQ l GcI�KOTCIFU�GJ@kU�LR[M©svuIHPRTCQC@>����ó � ô�ÍËwÌÈdBWDgLRDFDHTCV
Gc@
KHP�bmLRIF]�PRQC\W]�PuQªKOXCG�\EPuQ�v�DF[jLR\WG¿Ên�zLRQ�@�ï�� " � ï ácï�� " � ï�ÌÍÉPá�ÊPÎ {u�-ïnXCGtBWQC@CG l GcQ�@CGcQ�K
bmLRIFBhLRUC\WGcD|LRQC@�KHXCG/@;];QCLRV�BW[jLR\sGJr1TCLmKOBWPuQCD¡LmIHG/G¼æ l LRQC@CGJ@�BEQ l P~i/GJIHDzPR_9ÉPá�Ên�|ïnXCG IHGJDHTC\�KOBWQCv
GJr1TCLmKOBWPuQCD�óoBEQ�p�IHD�K�PuIF@CGcIOôyLmIHGtPRQC\W]�DFGc\W_hö [cPuQ�DHBED�KOGJQsKfBW_Ï��ó � ôfLRQC@5ê�LRIFG�IFGc\hLNKOGc@$U�]$KHXCG
TCDFT�LR\6@CBWD l GcIFDHBEPRQ�IFGc\ELmKOBWPuQ>�(¨*¼Ëà�¼E��BW_*KOXCG`@CBWD l GcIHDFBEPuQ-IFGc\hLNKOBEPRQ

@CGJKNÐ�ó��v³ ê/ô�Í R óº{u�NMuô

@CGJIHB�buGc@�_oIHPuV"KHXCGfKHXCGcPuI�]�PR_¡i/L~bRGcDgBWQ�L
D l LmKHBhLR\W\W]tXCPuV
PuvuGcQ�GcPuTCD�U�LR[M©svuIFPuTCQC@kBWD�\WP;[cLR\E\�]
DHLmKOBWDFp�GJ@>��ú�rsT�LNKOBEPRQ�óº{u��MRô�BWD�L�p�IHD�KFö PuIH@CGJI l LmIFKOBELR\>@CB�î8GJIHGJQsKHBhLR\¥GJr1TCLmKOBWPuQ�_oPuI�ÈdLRQ�@qV�L~]

{�M



GJBWKOX�GcI�U�G�DHPR\WbuGJ@�Us]ÝKOX�GkV�GwKOXCP1@dPR_y[MX�LRIHLR[JKHGcIFBEDFKHBE[JD�PuItU�] � LRV
BE\�KOPuQ;öº�uLR[cPRUCB KOXCGJPuIF]R�
i�XCGJQC[cG`KOX�GyrsT�LmQsKHTCV V
Gc[MX�LRQ�BE[jLm\¥L lCl IFP�LR[MX�LRQC@-QCPuV
GcQC[J\hLmKHTCIHGm�

C8�¦V��ôV ��'TQTS	�1>���QP�DQ9Ñ��}S'�ºªS>*�?;.>��'Qc�N 
ïnXCG�KHGcDFK/PR_6LmQs]�KHXCGcPuI�]
BED�i�XCGJKHXCGcI¤BWKOD l IFGc@CBW[JKOBWPuQCD¤LRIHG�[cPRQCDHBWDFKOGJQ�K/i�BWKHXtPuU�DHGcI�bmLNö

KHBEPuQCDJ�|ïnX�G U�LRDFBE[¤LRDHDFTCV l KOBEPRQCD|Pm_�¦&é è KOXCGJPuIF]tóoQCPgIHG�¶�Gc[wKOGJ@�i LjbuGJD�LRQC@fQCPg@CBWDHDHB l LmKHBEPuQZô
LRIFGgBEQ�bmLRIFBhLRUC\�]�b1BEPu\ELmKOGJ@5£_¼yå¯©/©�½/àñ»R�8{j} J KS¤���óË�^Q�@CGcGJ@>�CKOXCBWD @CBWDHDHGJIFKOLmKOBWPuQ�BED LRU�PRT�K KOX�Gg@CBEDFDHB¯ö
l LNKOBEPRQ�PR_8����Y�¶CTC[JKHT�LmKOBWPuQCDJ�þô � P3i¤GJbRGcIJ��LRDFDHTCV
BEQ�v`KHX�LmK¡KHXCG�@CGcQ�DHBWK^]�@CGc[JIHGjLmDHGcD¤LRD�ú � �¶BWQ
KHXCG`XCGc\WBEPuD l XCGcIFGR� Â ¦&é è KOX�GcPuI�] l IHGJ@CBE[wKOD KHX�LmKnKOX�GyV�LRvuQ�GJKOBW[�¶�TC[wKOT�LNKOBEPRQ l P~i/GJI�DHXCPuT�\E@
@CGJ[cIFGjLRDFGgLRD$ú �&Â �;L`IHGJDHTC\�K¤KHX�LmK¶X�LRD¶U�GcGcQ�[cPuQ;p�IHV
Gc@�Us]�V�LRQ�]�DFKHTC@CBWGcD�£hà�¼Ç»m¼E�=·gà�©Eã®Å�à�¡�âS«�ß
·�¸&¡Oã®ÅmwäºàHßR�8{~} J KCêcÄ�åSËwà�¡¼ä/�àwä âS©½¼E�8{~}u} R ¤>[cP~buGJIHBEQ�v�IHLR@CBhLm\8@CBWDFKMLmQC[cGJD�_oIFPuV R � J KOP�T�?�af�

��PuIHGkIFGc[JGcQ�KO\�]u�#£_f|âS«.¢Ýàwä
âS©½¼E��{~}u} H ��DHGcGkKHXCGcBWI�Y�BEvRTCIHG^KS¤�Gwæ1KHGcQC@CGJ@&KHXCGkIOLm@CBhLR\
DF[jLR\WG�_oPRIf¶�TC[JKHT�LmKHBEPuQ l P3i¤GcI�KHPXK R ?�ay�¥TCDHBWQCv���P3]uLRvuGJI
{R�>��P3]uLRvuGJI G �¥LmQC@xzBWPuQCGcGJI�{u{
@�LNKML���p�QC@�BEQCvyKOX�LmKiã�KHXCGcIFG�BWD/LyIHGcV�LRIF©mLmUC\W]�[cPuQCDFBED�KOGcQ�K l P~i¤GcI/\ELjidKOIFGcQC@�PRT�K�KOP-K R ?�af�Lä
¦�XCBW\EGgKHXCGy¦&é è l IHGJ@CBE[wKOBWPuQ�_oPu\E\WP3i�D KHXCGy@�LmKML�i¤Gc\E\¥LNK�X�Gc\EBWP;[JGcQ�KOIFBE[�@CBWDFKOLRQC[cGJD�\WGcDFD�KHX�LRQ
H �Z{ R ?�ay�;KOX�GcIHG�BED¤LRQ�Gwæ;[JGcDHD�PR_1¶CTC[JKHT�LmKOBWPuQ l P~i/GJIyóoKHXCG l P~i/GJI \hLji�@CGJ[jLj]1DnV�PuIFG�DF\EP~i�\W]
KHX�LRQ l IHGJ@CBE[wKOGJ@ªU�]�¦&é è KHXCGcPuI�]�ô�_oTCIFKHXCGcI�PuT;K�BEQ�KHXCG�XCGc\WBEPuD l XCGJIHGR�,f|âS«.¢qàwä�âS©½¼�£Â{~}u} H ¤
KHXCGcQ&@CGcIFBWbRG$LmQ�GwbuPu\WT�KOBWPuQ�GcrsT�LmKHBEPuQS_oPuI�KHXCG�¶�TC[JKHT�LmKHBEPuQ l P3i¤GcIJ�`LRQC@�p�QC@�KOTCIFUCTC\WGcQ�K
@CBWDHDFB l LmKHBWbRGfDFPu\ET�KHBEPuQ�D�@�IHBWbRGcQ�U�]�DFKHIHGjLmV BWQ�KOGcIHLR[JKHBEPuQ�D�LRQ�@ l BW[M©1T l BEPuQCD�KOXCLmK l IHP~b1BE@CGJDgL
U�GJKFKOGcIgp�K�KOP�KOXCG�@CLmKMLtKHX�LRQkKOXCG�GwbuPu\WT�KOBWPuQkPR_�¦&é è i/LjbuGJDc�ÒW�âRäËä/Å�â1à�¸��àwä�âS©½¼$£¯{j}u}u}RU.¤
G¼æ l LRQC@�PuQ�KOXCBWD V
P;@CGJ\�KHP
BWQC[c\WTC@CG�KHXCG�IOLm@CBhLR\ZKOGJV l GcIHLmKOT�IHG l IFPRp�\WG{À�DFGcG`Y�BWvuTCIFG�{u� H LRQC@
DFGc[JKHBEPuQª{u�LK�U�GJ\EP~i`�
Â ïnXCG�[cPRQsKHBEQsTCB�K^]ÝóËV�LRDHD�[JPuQCDFGcIFbmLmKHBEPuQ�ô�GJrsT�LmKOBWPuQ�BEDZÓ�c&á�Ó¹2 � wÔ��ó�c | Ñ¯Ò�ô_Í R ��YZPRI
KOBWV�G¼ö^D�KOGjLm@�]]¶�P~i`�CKHXCG`@CBWbRGcIHvRGcQC[JGyKHGcIHV��CBWQ�D l XCGJIHBE[cLR\ l Pu\hLRI/[cP1PuIH@CBWQ�LmKHGcDc��U�GJ[cPuV
GcD

{
ú �
--múÒÕ ú � c&Ð�Ñ¯ÒdÖiÍ R

_oIHPRVíi�XCBW[MX�KHXCG�ú � ��@CG l GcQ�@CGcQC[JGf_oPu\W\EP~i�D BWV�V
Gc@CBELmKOGJ\W]R�
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¦&é è KHXCGcPRIF]�Lm\EDHP l IHGJ@CBE[wKOD KOXCLmK KOX�G�DHPu\ELRI�ö PuIHBWvuBEQ�LNKOBEQ�vf¶�TC[JKHT�LmKHBEPuQCD/IHGJ_oIHLR[JK�BWQ�L
D l XCGcIFBE[cLR\E\�]�G¼æ l LRQC@CBWQCv�DHPR\hLRI/i�BWQC@>� ¿ DHP�KOXCLmK/KHXCGcBWI/i LjbRG`bRGc[wKOPuIFD5��LmIHG�LR\WV�PRDFK¤IOLR@CBELR\�LmK
{�?�af�>i�X�GcIHGcLRDyPuUCDHGJIFbmLmKHBEPuQCD+£N·gà�©Eã®Å�à�¡�âS«�ß�¾yâ�s�¨ôw��{~} J {�¤zvuB�buG�KOX�G
V
BEQ�BEV�TCV bmLRIFBhLRQC[JG
@CBWIHGJ[JKOBWPuQ-LR\WBEvuQCGJ@�i�BWKHX�KHXCG`V�GcLRQ-VtLRvRQCGJKHBE[�p�GJ\E@>�

Ä�åSËwà�¡¼ä/kàwä�âS©½¼²£¯{~}ST J L��zU.¤�D�KOTC@CBWGc@9KHXCG�GJbuPR\ET�KHBEPuQÝPR_�[JIHPuDFDtXCGJ\EBE[JBWK^]õT�DHBEQ�v$@�LNKML
_oIFPuV � Gc\EBWPuD�LRQC@õKHXCG���P3]uLRvuGJIHDc�ÝïnXCGJBEI�IHGJDHTC\�KOD�i/GJIHG-V
B�æ;Gc@õ_oPuI�KHXCG�i LjbuG l LRIHLR@CBEvRV��
� \WPuDHG�KHPtKOX�G�DHTCQ>��KOXCG�[JIHPuDFD�XCGc\WBE[cB�K^]-BEDgX�BEvuX>��BEQC@�BE[jLNKOBEQ�vtL l IFGc@CPRV�BWQ�LRQC[JG�PR_¶PuT�K^i/LRIF@;ö

l IFP l LRvuLmKOBWQCv�i/LjbuGcDJ�|U�T�KgKOX�GcIHG�BWDgL�@CGwp�QCB�KOG�GwbuPu\WT�KOBWPuQqKOP~i/LRIH@�D`L�\EGcDFD l TCIFGc\�]q?�\W_�b�ðGcQCBW[
D�KMLmKHG�LRQC@qUs]dÌí{ R ?�af�ZKOXCGfV�GcLRQ�[cIFPuDHD�XCGc\WBE[cB�K^]�BED�ëcGJIHPC��BEQC@CBW[jLmKHBEQCv
LRD�VtLmQs]�BWQsi/LRIF@;ö
l IFP l LRvuLmKOBWQCv�i/LjbuGJD�LRD�PuT;K^i LRIF@;ö l IHP l Lmv�LmKOBWQCv�PuQCGcDJ� ¢ BWQC[cG�BEQ�i/LRIH@;ö l IHP l LRv�LmKHBEQCv-i/L~bRGcD
vuGJQCGcIHLmKOGJ@�U�GJ\EP~iSKOX�G�?�\�_�b�ðGcQ�[JIHBWKHBE[cLR\ l PuBWQ�K/[cLRQCQCPRK l IHP l LRv�LmKHG l LmDFK B�Kj�1QCPRK LR\E\ZPuUCDFGcI�buGc@
¶�T�[JKOTCLmKOBWPuQCD
[jLRQ�U�G�vuGcQ�GcIOLNKOGc@9BEQÞKOXCG�DHPu\ELRI
LmKOV
PuD l XCGcIFGR�SY�TCI�KOXCGJIHV
PuIHGm�/KOXCG�?�\�_�b�ðGcQ
IHLmKOBWPC�|KHXCGtIHLmKOBWPqPR_�©sBEQ�GJKOBW[
KHP�V�LRvuQCGwKOBE[
GcQ�GcIHvm]PR_nKHXCG]¶�T�[JKOTCLmKOBWPuQCDc��BED�Lm\EDHP�_oPuTCQC@$KOP
@CGJ[cIFGjLRDFGgBEQ�KOXCG�PuT�KHGcI¤XCGc\WBEPuD l XCGcIFGR�sBEQ�@CBEDHLRvuIFGcGcV
GcQ�K¶i�BWKHX
¦&é è KHXCGcPRIF]E£�Ä�åSËwà�¡¼ä/yàwäzâS©½¼E�
{~}R} R ¤���i�XCBE[MX l IFGc@CBW[JKOD�GJr1T�B l LRI�KOB�KOBEPRQ-LmK�LR\E\�@CBED�KMLRQ�[cGcDJ�

C8�¦n �D2e���(<�@aªS>AB¯;
? DFT l GcIHBWPuIgKOGJ[MXCQCBWr1T�G�_oPuI�DFG l LRIHLmKOBWQCv�D l LmKHBhLR\�PuIgKOGJV l PuIOLm\¡DH[cLR\EGJDfBWQª����Y�KHBEV
G

DFGcIHBWGcD�BED KHXCG`D l Gc[wKOIOLm\*@�Gc[cPRV l PuDHB�KOBWPuQ�LRQC@�[cIFPuDHDºö^[JPuIHIFGc\hLNKOBEPRQ�PR_|KHXCPuDFGyKHBEV
GgDHGJIHBEGJDc�
ïnXCIHGJG�V�GwKOXCP1@CDgPR_�[JPuV l T�KOBWQCvtKHXCG l P3i¤GcI�D l GJ[JKHIHTCV i/GJIHG�TCDFGc@�BEQqKHXCG�LRQ�Lm\W]1DHBWD

PR_*@�LNKML l IFGcDHGJQ�KOGc@�XCGJIHGR�zKHXCGg_ËLRDFKnYZPRTCIHBWGcI¤KHIOLRQ�DF_oPuIFV ó�Y�Y�ï�ôw�1KOXCG�·p©�â1ã®¢¯Æ
âS«�âS«�ß i=¸m¢�à�`
£Â{~}mMST¯¤nLR\WvuPuIHB�KOXCV U�LmDHGc@ÝPuQõKOIHLRQCD�_oPuIHV
BEQCv�KOXCG�[JPuIHIFGc\hLNKOBEPRQ_oTCQC[wKOBEPRQÝPm_�KHXCG-@�LmKOL��¶LRQC@
L�DHBWV�BW\hLRI�V
GJKOX�P;@�U�LRDFGc@ªPuQkKOIHLRQCDF_oPRIHV
BEQCvtKHXCG�DFKHIHTC[wKOTCIFG�_oT�QC[JKHBEPuQ�PR_¶KOXCG�@CLmKML £_^�Æ#¨�ä{Å
àwä>âS©½¼E�u{~}u} R U.¤ø�*? l�l GJQC@CB�æ�?Ý@�BEDH[JTCDHDFGcD*KOXCGJDHG¶V�GwKOXCP1@CD*LRQC@�KOX�GcBEI¥V�LRQCQCGJI6PR_;[cPuV l T�KOLmKOBWPuQ
BWQ�V
PuIFG�@CGJKOLRBE\��

¿ ïnXCBWDnBEDnGcDFDHGJQsKHBhLR\W\W]-L�vuGJPuV
GJKOIFBE[gGwî8GJ[JK�@CTCG�KOP�KHXCG`Gwæ l LRQCDFBEPuQ�PR_*KOXCG`DFPu\hLRI i�BWQC@>�
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�p���T�?B�@ C��¦�g� ¢ l GJ[JKHIHTCV PR_�¶�T�[JKOTCLmKOBWPuQCD�BWQKOX�G £ PRIHV�LR\�óoKOP�KOXCGtGc[c\WB l KHBE[jô�[JPuV l PuQ�GcQ�K
PR_*KOX�GfV�LRvuQCGwKOBW[gp�Gc\W@�DFXCP~i�BEQCv
KOXCG�KOX�IHGcG l P3i¤GcI�\hLji�IOLRQCvRGcDc�¤ïnXCGyT lCl GcI
KHIOLR[JG�BED�KOLR©RGJQõ_oIHPuVÔLR\EV
PuD�K�pCbRG-LRQC@ÝL�X�LR\�_�@�Lj];D�PR_�rsTCBWGJK�DFPu\hLRIyi�BEQC@8�
D�KMLRI�KOBEQ�v�_oIHPRV ? l IHBW\ G KC��{~}R}UT�� RSRURUR a�ï��>TCDFBEQCv�} G DHGJ[cPuQC@k¦�� £ e @�LmKML;�
ïnXCGy\EP~i¤GcInKOIHLR[cG`[JPuV l T�KOGJD�KHXCG l P~i¤GcI�D l Gc[JKHIHTCV PR_*KOX�Gf\ELRDFK�XCPRTCI�PR_�KHXCG
LRU�P~buG
BEQ�KOGJIFbmLR\��6? l IFBE\ G }�� R T RUR a�ï��>_oIHPuV {R{�bRGc[wKOPuIFD l GcIyDHGc[JPuQC@$XCBEvuX1ö
IFGcDHPR\ET�KHBEPuQ�¦�� £ e�@�LNKML��

?�\E\�KOXCGyIHGJDHTC\�KOD�DHXCP~i�QkLRIFG`[jLR\W[cTC\ELmKOGJ@�b1BhL�KHXCG è \hLR[M©sV�LRQ;ö^ï*TC©mGJ]�LR\EvRPuIHB�KOXCV�ê;KHXCG
Y¡Y|ïSV�GwKOXCP1@�BED¤\EGJDHD Lm[c[cT�IOLmKHG�LRQC@�IFGc\EBELRUC\WGR�sLRQC@�KHXCG�D�KOIFTC[JKHTCIHGg_oTCQ�[JKOBWPuQ�V
GJKHXCP;@8�;BWQtBWKHD
[JTCIHIFGcQ�K�D�KMLmKHG`PR_�@�GJbuGJ\EP l V�GJQsKc��BEDnBWQC[jL l LRUC\EG�Pm_�[cLR\E[JTC\hLmKHBEQCv�VtLRvRQCGJKHBE[gXCGJ\EBW[cBWK^]R�

Y�BEvuT�IHG�{u�NM�DHXCP~i�DzL�[cPuV l PuDHB�KOG¶Gwæ�LRV l \EG¶D l Gc[wKOIHT�VüPR_.¶�TC[JKHT�LmKHBEPuQCD|BEQyKOXCG £ PuIFVtLR\
[JPuV l PuQCGJQ�K/PR_�KOXCG�V�LRvuQCGwKOBE[np�GJ\E@
BEQ�KOXCG�DHPR\hLRIzi�BEQ�@�LmK�{�?�ay�zïnXCG £ PuIFVtLR\�[JPuV l PuQ�GcQ�K
LR\WPuQCG�BED�DFXCP~i�Q�KHPÞLjbuPuBW@S[cPuQ�KMLmV�BWQ�LmKOBWPuQ9U�]9DHGc[wKOPuI�[JIHPuDFDHBWQCvuDc��i�XCBW[MXdKOXCGkPRKHXCGcI�K^i/P
[JPuV l PuQCGJQ�KOD�LmIHG�Lmî8GJ[JKHGc@U�]R�óoïnXCGtD l GJ[JKHIHTCV PR_�L�DFKHG l _oTCQ�[JKOBWPuQªBED��Ú1 � �j�þô ¢ X�P;[M©sD

{�T



LR\WDHP�@CBWDFKOPRIFK�D l Gc[wKOIHL���_oPuI KOXCG`DHLRV�G`IFGjLRDFPuQ>��ïnXCGcIFG�LmIHG�KOXCIFGcGy[c\WGjLRI l P~i/GJI�\EL~ioãFIHLRQCvuGJDÜä
b1BEDFBEUC\WGR�

? KyKHXCG�\hLRIFvuGcD�KyDH[jLm\EGcDJ�|PRQªKHXCG�DH[jLm\EGcDyPR_�{ R ��{ G X�PuTCIHDtóo_oGwiÛ��{ R � ��� ë~ôgT l KOP�L
V
PuQ�KOX�óoPuI�LNK�\EGcLRDFKc��KOX�G GUJ ö @�Lj]$DFBE@CGJIHGcLR\¤IFPRKMLNKOBEPRQ l GcIHBWP;@$PR_nKOX�G�DHTCQ�ôw�¡KOX�G�D l Gc[wKOIHT�V
G¼æ�X�BEUCB�KOD�LS{�áÁ1�_oPuIHV��ÜWkâRäËä{Å�â1à�¸mªâS«�ßÝY�å¯©�ß¯wäºà�¨/«�£Â{~}UT H ¤gDHX�P3i¤Gc@ l IHGJ[cBWDHGc\�]9i�X�]dKHXCG
D l GJ[JKOIFTCV"DFXCPuTC\W@�@�BED l \hLj]tKHXCBED/_oPRIHV���BEQ-LmQ�LmIHvuTCV
GcQ�K�U�LmDHGc@�PuQ�KHXCG`DH[jLm\EGwö BEQ�bmLRIHBELRQC[JG�PR_
KHXCG�[cPRIHIHGJ\hLmKHBEPuQ�\EGJQCvRKOXqPR_�KOXCG�KHTCIHU�TC\EGJQC[cGm�y�^Q�KHIOLjbuGJ\E\WBEQCv�T l KOXCIFPuTCvuX�KOXCG�[JPuIHPuQCL�_oIHPuV
KHXCG DHPR\hLRI|DHTCI�_ËLR[cGm�;LgD�KOIFTC[JKHTCIHGnTCQ�@CGcIFvuP;GJDzVtLmQs]fV�LRvuQCGwKOBE[¤IHGJ[cPuQCQ�Gc[JKHBEPuQ�Dc��GjLm[MX
Pm_�i�XCBE[MX
LRV l \WBWp�GJDyKHXCGtDFBEëcGtPR_ KOX�G�DFKHIHTC[wKOTCIFG�LRQC@�KHXCGtGJQCGcIFvR]B�K�[JPuQ�KMLRBWQCDc��¦�XCGcQ�KHXCBED l IHP1[cGJDHD
D�KOP l D¡LmK¡KOX�G ?�\�_�b�ðGJQ�[cIFBWKOBW[jLR\ l PuBEQ�Kc�mKOX�G \hLRIFvuGwö DH[cLR\EG�¶�TC[wKOT�LmKHBEPuQ�D¡X�LjbuGnDFBEvuQCB�p�[jLmQsK�GcQCGJIHvR]R�
?�D�DFTC[MX>��KOX�BEDnIOLmQCvuG`BEDn[cLR\E\WGc@�KOXCG^ãFGJQCGcIFvR]�ö^[JPuQ�KMLRBWQCBEQCv�IHLRQCvuGm�7ä

? K�BWQ�KOGcIFV�GJ@CBhLNKOG�DH[cLR\EGJDc�ZKOXCGEãFBWQCGcI�KOBhLm\8IOLmQCvuG�ä
BED�GJDHDHGJQ�KOBhLm\E\W]�L
[JPuQC@CTCB�K�_oIHPuV"KHXCG
\ELRIHvuGJI�DF[jLR\WGcD�KHX�LmK�[JPuQ�KMLRBWQ�GcQCGJIHvR]$KOP�KHXCG�DHV�LR\W\EGcIyDH[cLR\EGJD�i�XCGJIHG�KOXCLmK�GcQ�GcIHvm]�BEDf@CBEDFDHB¯ö

l LNKOGc@8��¨�å¯©ÇÆtåÜ»1å¯¡Oå�Ä�£¯{j}SKC{~L¥¤¥p�IFDFK�Gwæ l \ELRBEQCGJ@�KHXCGcPuIFGJKHBE[jLm\E\W]tKOXCG�éfMSáSI l P~i/GJI�\hLji�BWQ�KHXCG
BWQCGcI�KOBhLm\CIOLRQ�vuG�PR_>X�]1@CIHP1@�]1Q�LRV
BE[nKHTCIHUCT�\EGcQ�[cGR� � BED¶LRIFvuTCV
GcQ�K�i LRD¤U�LRDFGc@tPRQ�@CBWV�GJQCDHBWPuQ�LR\
LRQCLR\W]1DHBWDc�¥KOXCG l P~i/GJI¤D l GJ[JKOIHLR\�@CGJQCDHB�K^]ßÞ�ó � ô¡LmK¶LyvRBWbuGJQ�i LjbuGJQsTCV�U�GcI � [jLmQ�@CG l GJQC@
PuQC\W]
KHXCG�i LjbuGJQsTCV�U�GcI�LmQC@ÝKHXCG�KOIHLRQCDF_oGJI�PuI�[jLRDF[jLR@CG�IOLNKOGR��i�XCBW[MX�BWQÞKHTCIHQÝ@CG l GJQC@CDtPRQÝKHXCG
KHIHB l \EG�[cPuIFIHGJ\hLmKHBEPuQkKOBWV�Gm�Nà Â �"¨�å¯©ÇÆtåÜ»1å¯¡Oå�Ä�KHP;Pu©�KHXCG�KHIHB l \EG�[cPRIHIHGJ\hLmKHBEPuQkKHBEV
G�KHPqU�G�KHXCG
GJ@C@�]�KHTCIHQCP~bRGcInKOBWV�Gm�;PuInQ�PuQC\EBWQCGjLmI¤KOBWV�GJDH[cLR\EG�PR_¥KOXCGgKHTCIHUCT�\EGcQ�[cGR�¹àâáº
�Í!ó o � � ô �8� ��i�XCGJIHGo �^Íy£ � Þtó � ôø¤ �)À �~�$ïnXCG5éfMSáSIkIHGcDFTC\WK�_oPu\E\WP3i�D�BEV
V�GJ@CBhLmKHGc\�]u�Ýó ¢ GcG�LR\EDFPkDHGJ[JKOBWPuQ�M;��{u�NI;�NI��
LRQ�@dBEQ l LRIFKHBE[cT�\hLRI�GcrsT�LNKOBEPRQ§óñM;� H ô¼�þôy¨�¡HâS¨øã®Å&«�âS«ð£¯{~} H M¯¤�DHTCvRvuGcD�KOGc@SKHX�LmKj�nT�QC@CGcItDHPuV
G
[JBEIH[JTCV
DFKMLmQC[cGJDc�|KHXCG�KOIFB l \WG�[cPuIFIHGc\ELmKOBWPuQkKOBWV�G�LR\WDHP-BEQ�bRPu\WbRGc@$KHXCG
?�\W_�bzðGJQ$D l GJGc@>�¡PRIyV
PuIFG

l IFGc[JBEDHGJ\W]R�@à Â Íãà.�áº
 átàä�|��i�X�GcIHGHàä�XÍ ó � Ð9��ô �8� �z? l P~i¤GcInD l GJ[JKOIFTCVíi�B�KOX�D l GJ[JKOIHLR\>BWQC@CGwæ
é²Imá G _oPR\E\EP~i�DJ� � ¨�å¯©ÇÆtåÜ»1å¯¡Oå�Ä¡öøK^] l G
D l Gc[JKHIOLkLRIFGtPuU�DHGcI�buGJ@ l IHGc@�PuV�BWQ�LRQ�KO\�]�BEQªKOXCG�DFPu\hLmI
i�BWQC@>�� WkâRä�ä/Å�â1à�¸��âS«�ß�f�Å�å¯¸h£Â{~}UTu}¯¤ X�LjbuG-DFXCP~i�Q�KOXCLmK�KOXCG"¨�å¯©ÇÆtåÜ»1å¯¡Oå�ÄüLRQC@å¨�¡FâS¨øã®Å&«�âS«
l IFGc@CBW[JKOBWPuQCD
LRIFG-KHXCG�Gwæ1KOIFGcV
GqP lCl PuDFBWKOG-\WBEV
BWKOD�óoi¤GjLR©ÝLRQ�@9DFKHIHPuQ�vV�LRvuQCGwKOBE[�pCGc\E@8�
IHGJD l Gc[wKOBWbRGc\�]Cô PR_|PuQCG`V
PuIHG�vRGcQCGJIOLR\ l X�GcQCPuV
GcQ�Pu\EPuvm]u�

{~}



ïnXCG`PuQCDHGwK�PR_|KHXCG�KOXCBWIH@-IOLmQCvuGR�CKHXCGXãF@CBWDHDFB l LmKHBEPuQ�IHLRQCvuGm�7ä�P1[c[JTCIHD�i�XCGcQ-KOX�Gy[JPuV�ö
l GJKHBEQCv�IOLmKHGcD�Pm_�GcQCGJIHvR]`KHIOLRQCD�_oGcI óoKOX�G/D l Gc[wKOIHLR\;[cLRDH[cLR@CGjô�LRQC@f@CBEDFDHB l LmKOBWPuQf@�TCG¤KHP�@�LRV l BWQCv

l IFP;[JGcDFDHGcD�U�LR\hLmQC[cGm�|�^QyKOXCG¶D l Lm[cGc[JIOLm_�K|_oIOLRV
GR�3KOX�BED6K^] l BE[cLR\E\�]�BED*LmK|DH[cLR\EGJD|PR_CL�_oGwiõDHGJ[cPuQC@�Dc�
ïnXCG`DFKOT�@�]-PR_*KOXCG l X�]1DHBW[cD�PR_|KHXCG`@CBEDFDHB l LmKOBWPuQ�IOLmQCvuGyLRQC@-BWKHDn[jLRT�DHGfLRIHG�KOX�GyV�LRBWQ

LRBWV�D/PR_|KHXCBEDn@�BEDHDFGcI�KMLmKHBEPuQ>�
�^QY�BWvuTCIFG�{u��M1�¥KHXCG l P~i¤GcIy\hLjiüBEQC@CG¼æ�BEDgé G¹� M;��? K�{
?�af�>KHXCBED`BWQC@CGwækBED�DHGJGcQªKOP

bmLRI�]�_oIHPRV LRU�PuT�Kpé G KOPyLRU�PuT�K�é~K � M;�ui�BWKHX�LRQ
L~bRGcIHLRvuG�PR_8LRU�PRT�Kpé²I��¡ïnXCG�LjbuGJIOLRvuG�BWQC@CGwæ
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i�XCGJIHGJUs]9KOXCG�����Y¶�TC[JKHT�LmKHBEPuQSD l GJ[JKOIFTCV óoPR_yDHPu\ELRI
PuIHBWvuBEQZô�BEDt@�LRV l GJ@§óºý�[cPuQ�DHTCV
Gc@>ñ ô
_oIFPuVÔKHXCG-XCBEvuX1ö _oIHGJrsTCGcQC[w]ÞGcQC@ÝPuQC\�]õLRD�KHXCG-©1BWQCGJKHBE[ l IFP;[JGcDFDHGcD�PR_�i LjbuG�@�LRV l BWQCvkDHXCB�_�K
KHPq\EP~i¤GcIy_oIHGcrsTCGJQC[J]R�qïnXCBWDfvRIHGjLNKO\W]�\WBEV
BWKHDgKOXCGtLRV�PRTCQ�KfPm_nGcQCGJIHvR]LjbmLRBE\ELRUC\EG�_oPRI+¨/«��¨�ä*¸
XCGcLmKOBWQCv�PR_*KOXCG`U�LR[M©svuIFPuTCQC@�BEPRQCD�LRQC@�X�LRD�U�GcGcQ�DHX�P3i�Q�U�] ^>ã®Å$½¶âS¡wä<[�àwä/âS©½¼�£Â{~}UT;{�¤>KOP�U�G
BWQ�LR@CGJr1TCLmKOG�KHP�Gwæ l \ELRBEQ�KOXCG�L lCl LRIFGcQ�K`XCGjLNKOBEQ�vtPR_�KOX�GcIHV�LR\*BEPuQ�D�BEQqXCBEvuX1ö^D l GcGJ@kDFKHIHGjLmV�DJ�
� PuQ�DHBE@�GcIOLNKOBEPRQ�PR_¥V�BWQCPuI¤BEPuQ�D l GJ[cBWGcD l GJIHV
BWKHD/[J]1[J\EPRKHIHPuQ�@�LmV l BWQCv�LmK \EP~i/GJI/_oIHGJrsTCGcQC[JBEGJDc�
UCT;K�PRQC\W]�LmK�IHGJ@CTC[cGJ@qIHLmKOGJDc��U�Gc[jLmTCDHGyPR_*KOXCG`IHGJ@CTC[JGc@qQsTCV�U�GJI�@�GcQCDFBWK^]u�

çgKHXCGcI�@CLRV l BEQCv�V
Gc[MXCLRQCBEDFV�DJ�6DHTC[MX$LRD`�¥LRQC@CLRT�@�LRV l BEQCv £N·�âS¡º«8à®w��{j} HUH �|{~} J }�ê^Zä*¨ ªu�/{~}R} G ¤��zP l GJIOLmKHG�P~buGJI�Lqi�BE@CG�IHLRQCvuGtPR_�i LjbuG�_oIFGcrsTCGcQ�[cBEGJDc�$� K�BED�T�QC[c\WGjLRI�i�X�GJKOX�GcI
PuI
XCP~i"KHXCGJ]Þi¤PuTC\E@�\EGcLR@�KHPLªDHX�LRI l D l Gc[wKOIHLR\n_oGjLmKHTCIHG�PR_�KHXCG�K^] l G�i¤Gq@CBWDH[cT�DHDtX�GcIHGm�
¦$G-LR@CP l K�KOXCG�BWV l \WBE[cLmKOBWPuQ>�¥KMLR©mGcQÞ_oIHPuV KOIHLR@CBWKHBEPuQCLR\$¶CTCBE@õ@�]1Q�LmV�BW[cDc�zKHX�LmK
L�D l Gc[wKOIHLR\
UCIFGjLR©�LmK�KOX�G�XCBWvuX;ö _oIFGcrsTCGJQC[J]�GcQC@qPR_¡KOX�G�BEQ�GcIFKHBhLR\6IHLRQCvuGy\EGcLR@CBWQCv
KHP�L
DFKOGJG l GcQCGJ@ l P~i¤GcI
D l GJ[JKOIFTCV BED
BEQC@CBW[jLmKHBWbRG�Pm_gKOXCG�PuQCDFGJK�Pm_�@CBEDFDHB l LmKOBWPuQ>�&ç�KOX�GcItBWQ�KOGcI l IHGwKMLmKHBEPuQ�DtLRIFG�Q�PRK
IFTC\EGJ@�PRT�K�Us]tKOXCBWD�LRQ�LR\�];DFBEDJ�

� _�KHXCG����qY�¶�TC[wKOT�LNKOBEPRQCD�LRIFG�_oTCQC@�LRV
GcQ�KOLR\E\�]ªKHTCIHU�TC\EGJQsK�i�BWKOXÝL�DFGc\W_hö PuIHvuLRQCBEëJBEQCv
D l GJ[JKOIFTCV LRQ�@ÞLR[JKHBWbuGtD l Gc[JKHIOLR\/[jLRDF[jLR@CG-PR_�GJQCGcIFvR]_oIFPuV \hLRIFvuGtD l LmKOBELR\/DF[jLR\WGcD�KHPkDHV�LR\E\
DF[jLR\WGcDc��KHXCGcQ�KHXCGDFPmö^[cLR\E\WGc@�ãFGcQ�GcIHvm]sö [cPuQ�KOLRBEQCBWQCvh¶�TC[JKHT�LmKHBEPuQCD ädLmK�KOX�G\hLmIHvuGJDFK�D l LmKHBhLR\
DF[jLR\WGcD £�·�âRäºã®Å�à�©Eå¯¡¼��{j} JSR ¤ l IHP~b1BE@CG�LõDHPRTCIH[JGªPm_�GJQCGcIFvR]di�XCBW[MX�BWD�KOIOLmQCDF_oGJIHIHGJ@&KHXCIHPRTCvuX
KHXCG�BEQCGJIFKHBhLR\�IOLmQCvuG�KOPqIHG l \EGcQ�BEDHXõKHXCG�@CG l \EGwKOGc@ÞXCBWvuX;öø_oIHGcrsTCGJQC[J]D l Gc[wKOIHT�V LRQC@�KHXCGcIFGcU�]
GJQCX�LRQC[JG�KOXCG�XCGjLNKOBEQ�v�PR_gKHXCG�U�LR[M©svuIFPuTCQC@SBWPuQCDJ���^QC@CGJGc@>��DHT�[MX�LmQdGcQCGJIHvR]�ö [cPuQ�KMLmBEQCBWQCv

GUG



D l GJ[JKOIHLR\�KHIOLRQCD�_oGcI�BWDtKOXCG�buGcI�]S@CGwp�QCBWKHBEPuQSPm_�LmQSBEQCGJIFKOBELR\�IOLRQCvRGh£_¨�å¯©ÇÆtåÜ»1å¯¡Oå�Ä���{~}SKC{jL¥¤ø�
ïnXCG�XCBEvRX;ö _oIFGcrsTCGcQ�[J]�IHGcvRBEPuQÝPR_gKHXCGqD l GJ[JKOIFTCV i�XCGcIFGqV�LRvuQCGwKOBE[-GJQCGcIFvR]9BWD�[JPuT l \WGc@ÝKOP
KHXCG�KOXCGJIHV�LR\�V
PRKOBWPuQCDgPm_¶KHXCG�BEPuQ�DgBED�©sQCP~i�QªBEQkKOIHLR@CBWKHBEPuQCLR\?¶CTCBE@�KHTCIHUCT�\EGcQ�[cG�KOXCGJPuIF]kLRD
KHXCGf@�BEDHDFB l LNKOBEPRQ�IHLRQCvuG]£�·�âRäºã®Å�à�©Eå¯¡¼�6{~} J¥R ¤ø��LRQ�@qBED�[MX�LRIHLR[JKHGcIFBEëcGJ@qU�]�L�D�KOGcG l GJQCBEQ�v�PR_¡KHXCG
l P~i/GJIfD l GJ[JKOIFTCV IHGJ\hLmKHBWbRG�KOP-KOXCG�BWQCGcI�KOBhLm\�IOLmQCvuGR�¥DFTC[MX�LRD�BWD�DHGJGcQBWQkKOXCG�DHPR\hLRIgi�BWQC@ªLmK
_oIFGcrsTCGcQ�[cBEGJDf[JPuV l LRIOLmUC\EG�KHP-KHXCG l IHPRKHPuQ�vR]1IHPuIHLR@CBWTCD+£�·gà®Å�âS«8«8å¯«��|{~} J M1êº¾�à�«.®¢RâRä�àwä�âS©½¼E�
{~}STUI�êR^�Æ#¨�ä/Å�àwänâS©½¼E�8{~}u} R U8ê´Y�å¯©�ß¯wäºà�¨/«àwä/âS©½¼E�>{~}R}SKS¤��z�^Q�KHXCBEDni/L~]R�Z���qYÞKHTCIHU�TC\EGJQC[cG`V�L~]
l IFP~b;BW@CG�LmQqGcQ�X�LRQC[JGc@kXCGcLmKOBWQCvtIHLmKOGyIHGJ\hLmKHBWbuG`KOP
KOXCG`i/L~bRG l LRIHLR@CBEvRV"DHP�\WPuQCv�LRDc��ó�{3ô�LRQ
LR[wKOB�buG�D l Gc[wKOIHLR\¡KOIHLRQCDF_oGJI�PR_¤VtLRvRQCGJKHBE[�GJQCGcIFvR]kBWD�VtLRBWQ�KMLRBWQCGc@qKHP�IHG l \EGJQCBEDFX�KHXCG�@�LRV l Gc@
PuDF[cBW\E\hLNKOBEPRQCDcê�LmQC@kó G ô¶L`V
Gc[MX�LRQ�BEDHV BWD/LjbmLRBW\hLRUC\WG/_oPuI�[cPRT l \EBWQCv`KOXCG�VtLmvuQCGJKHBE[p¶�TC[wKOT�LNKOBEPRQCD
PR_*KOX�Gy@�BEDHDFB l LNKOBEPRQ�IOLRQCvRGgKOP�KOXCG`U�LR[M©svuIFPuTCQC@�BEPRQCDc�

ïnXCG�@CBWDHDFB l LmKHBEPuQ-PR_�VtLmvuQCGJKHBE[`GcQ�GcIHvm]�[cLRQqU�GyVtLmKH[MXCGc@qUs]�KHXCG�D l GJ[JKHIOLR\¥KOIHLRQCDF_oGJI
IHLmKOG�óËBWQC@CGJGc@>�¥KOXCG�KOIHLRQCD�_oGcI`IOLmKHG�V�Lj]kvuP~buGJIHQªKOXCG�IOLNKOG�LmK`i�XCBE[MXªGcQCGJIHvR]ªBWD�@CBEDFDHB l LmKOGJ@Zô
LRQ�@�]1BEGJ\E@CD�L�D�KMLmKHBEPuQ�LmIF]�D l GJ[JKHIHTCV"KHX�LmK�[MX�LRQ�vuGcD�PuQC\�]�LRDnKOX�GyU�TC\E© l LRIOLmV�GwKOGcIFD�DHTC[MXqLRD!vÏf[MX�LRQCvuGm�
C8�¦� ,²QT �ç��'ª���;3¸ s�B�Qc<?;¹��;.>���Qc�

ïnXCBEDf@CBEDFDHGcI�KMLmKHBEPuQ@CP;GJD�QCPRK�LR@C@CIFGcDFD�KOXCG l IHP l Lmv�LmKOBWPuQ�LmQC@�DH[cLmKHKHGcIFBEQCv�Pm_�XCBEvuX1ö
GJQCGcIFvR]
[cPuDFV�BW[�IHL~]1D¤@CBEIFGc[JKH\W]R�1U�T�K¤KHXCG l IHGcDFGcQC[JGgPR_¥Ly@CBEDFDHB l LmKOBWPuQ�IOLRQ�vuG�XCLRD/BWV l \WBE[cLmKOBWPuQCD
_oPuI�[JPuDHV
BE[�IHL~]1DJ�/���qY%¶�TC[wKOT�LmKHBEPuQ�D�Lm[JK�LRD�DH[jLNKHKOGJIHBWQCv�[JGcQ�KOGJIHD�óËBEQ l LmIFKOBW[c\WG l BWKH[MXqLRQ�vu\EGjô
_oPuI�KOX�G l LmIFKOBW[c\WGcDc� � BEvRXqGcQ�GcIHvm] l LRIFKHBE[c\WGcDJ��LmD�i¤Gc\W\|LmDgLR\W\ l LRIFKHBE[J\EGcDni�B�KOX l BWKO[MXqLRQCvu\WGcD�PR_
Ì } R × LRIFG�IHGJDHPuQ�LmQsK�i�BWKHX-@CBEDFDHB l LmKOBWPuQ�IOLRQ�vuGf¶�TC[wKOT�LmKHBEPuQ�Dc�

ïnXCG�DFGcV
BEQ�LR\�i¤PuIH©
BEQ�KOX�BED¤pCGc\E@�BED�È�å�¢¯¨NÉc¨/¨�£¯{j} HUH ¤��1i�X�P�[cPuQ�DHBE@�GcIHGJ@�DH[cLmKHKHGcIFBEQCvy_oPuI
V�LRvuQCGwKOPuD�KMLmKHBE[m��@CBWDHDHB l LmKHBEPuQC\WGcDFDyKHTCIHUCT�\EGcQ�[cGti�B�KOX�DF\hLRU�vRGcPuV
GJKHIF]ªKOXCIFPuTCvuX�rsT�LmDHB�ö \EBWQCGjLRI
KHXCGcPuI�]u� � P~i¤GJbRGcIc�6KHXCGcIFG�LRIHGfK^i/P-V�L�OFPuI�@CBEDF[cIHG l LRQC[JBEGJD�U�GwK^i/GJGcQ�KOXCG l IHGc@�BE[JKHBEPuQqPR_zKOXCBWD
V
P;@�Gc\;LRQC@�PuUCDFGcI�bRLNKOBEPRQCDc��LmD¡[jLRQ�U�G/DFGcGJQ
BWQ�Y�BWvuTCIHG�{u� J �¥ïnXCG l IHGJ@CBE[wKOGJ@�V�GcLRQ�_oIHGJG l LmKHXCD
LRIFG�ãºKOP1P�DFVtLR\W\ø�Lä�i�B�KOX$L�K^] l BW[jLR\�@CBWDH[cIFG l LmQC[J]$PR_nL-_ËLR[JKHPuI`PR_�{ R _oPuI�{ R ��GJ� l IHPRKHPuQCDJê
_oTCI�KOXCGJIHV
PuIHGm��KHXCG�PRUCDHGJIFbmLmKOBWPuQCD�X�LjbuG�KHXCG�ãºi�IHPuQCvSä�GcQCGJIHvR]�@CG l GJQC@CGJQC[cGm�6U�GJBEQCv�UCIHP�Lm@C\W]

G I



[JPuQCDHBWDFKHGcQ�Kzi�BWKHX�L�IHBWvuBE@CB�K^]�ö^BEQ�@CG l GcQC@�GcQ�K¡V
GjLRQf_oIHGcG l LmKOX�_oIFPuV R ��M�KHP�M RURUR �����Ni�XCGcIFGjLRD
KHXCGcPuI�] l IFGc@CBW[JKODnKHX�LmK�KOXCG`V
GjLRQ�_oIFGcG l LmKHX�DFXCPuTC\W@�BWQC[cIFGjLRDFG�i�BWKOX-BWQC[cIFGjLRDFBEQCv�IHBWvuBE@�BWK^]u�

·�¨øà�Ëwà�¡�àwä âS©½¼?£Â{~}UTUT¥¤6LRQC@�^�Æ#¨�ä{Å�àwä âS©½¼�£Â{~}u} R ¤6DHX�P3i¤Gc@�KOX�LmK�[MXCLRQCvuGJD�BWQ-KHXCG`@CBEDFDHB¯ö
l LNKOBEPRQ�IOLRQ�vuG�D l Gc[wKOIFTCV [cLRQkGJî�Gc[wKgKOXCG�V
GjLmQq_oIHGJG l LmKHXkPR_�GcQCGJIHvuGwKOBW[ l LRIFKHBE[J\EGcDJ��·�¨øà�Ëwà�¡
àwä�âS©½¼a£¯{~}R}SKS¤¥KOXCGJQ�DHT�vuvuGcD�KOGJ@�L�IHGJDHPu\WT�KOBWPuQ-_oPuI�KHXCG�V
GjLmQ�_oIHGJG l LNKOX�\WGcQCvRKHXqLmQC@�IHBWvuBE@�BWK^]
l IFPuUC\WGcV
DnUs]���óÁ¨�ô/BWQC[c\WTC@CBWQCv�L�@CBEDFDHB l LmKOBWPuQ�IOLmQCvuGRêCLRQC@>��V
PuIHG�BEV l PuI�KMLRQ�Kc�6óÁ¨/¨�ô LmDHDHT�V�BWQCv
KHX�LmK#T R ûAPR_nKOXCGtGcQCGJIHvR]ªi LmD�[jLRIFIHBWGc@�U�]ªi LjbuG�bRGc[wKOPuIFD�LR\EBWvuQCGc@ l GJI l GcQC@�BE[cT�\hLRIyKOPqKHXCG
V
GjLRQtVtLRvRQCGJKHBE[�pCGc\E@8�¡ïnXCG�T R û _oIOLm[JKOBWPuQ�i/LRDnV
GcIFGc\W]�KHXCG�bmLR\ET�G�KOXCLmKnU�GcDFK/pCK KOX�GgV�GcLRQ
_oIFGcG l LmKHX�@�LmKOL��$·�¨øà�Ëwà�¡�àwä¡âS©½¼8£Â{~}u} H ¤C@CGwbuGc\WP l Gc@
L�KOGJDFK¶LRQC@�_oPRTCQC@�KOX�LNKj�uPuQ
LjbuGJIOLRvRGR��TmMUû
PR_|V�LRvuQCGwKOBE[²¶�TC[JKHT�LmKHBEPuQCD i¤GcIFG�Lm\EBEvRQCGc@ l GcI l GJQC@CBE[JTC\hLmI KOP�KOXCG�V
GjLmQ�V�LRvuQ�GJKOBW[�p�GJ\E@>���^Q
DFGc[JKHBEPuQ�I���M�i/G�IHGJKHTCIHQ�KHP�@CBWDH[JTCDHD è BEGcU�GcIJñ�D¶KOGJDFKnBWQtV
PuIHG�@CGJKOLRBE\�LRQ�@�L lCl \�]�BWK¶KOP�PRTCI¤P~i�Q
@�LNKML��

C8�¦� WX@&;¹>��)�«� �HS	 �@3è+:�@&B�@E�)�h>�:?@ �gQTS{;=BX�µ¸« D>�@$ç
ïnXCBED¤@CBEDFDHGcI�KMLmKHBEPuQt[cPuQC[JGcIFQCD KOXCG�GJî�Gc[wKOD�LRQC@�BWV l \EBE[cLmKOBWPuQCD¡Pm_¥@CBEDFDHB l LmKOBWPuQtPR_¥V�LRvmö

QCGwKOBW[�¶CTC[JKHT�LmKOBWPuQCD�LmKy{y?�af� � P~i¤GJbRGcIc��BWK�BWD�Lm\EV
PuDFKn[JGcI�KMLRBWQ�KHX�LmK�@CBWî�GcIFGcQ�K�V�GJ[MX�LRQCBWDHV
D
l IFP~b;BW@CG�KOXCG`XCGcLmKOBWQCv�PR_ l \hLRDFVtL�BWQ-@CBWî�GcIFGcQ�K�IHGcvRBEPuQCDnPm_|KHXCG`DHPu\ELRI DF]1D�KOGcV��

è GJ]RPuQC@fLRU�PRT�K GSR ?�af�JKOXCGz@�LmV l BWQCvnPR_si/L~bRGcD*vuGcQ�GcIOLNKOGc@yU�]�DH[cLmKHKHGcIFBEQCvnPR_ l BW[M©�ö T l
BWPuQCD�BEDgKHXCG�VtLmBEQkDHPRTCIH[JG�PR_¤GcQ�GcIHvm]u� � TCIHIFGcQ�KfV�P1@CGc\WDgi/PRIH©�IFGjLRDFPuQ�LRUC\�]�i¤Gc\E\�LmDHDHT�V�BWQCv
KHX�LmK�LR\E\�i LjbRGcD�LmIHG l LRIHLR\E\WGc\�ö l IHP l LRv�LmKHBEQCvª?�\�_�b�ðGcQ�i LjbuGJD�KHX�LmK�KOX�GcQ�[w]1[c\EPmKOIHPRQ&@CLRV l �
óoïnXCBED�_ËLRI�PuT�K�BEQÞKOXCG�XCGc\WBEPuD l XCGJIHG-KOXCG�?�IF[MXCBEV
Gc@CGcLRQ9D l BEIHLR\�VtLmvuQCGJKHBE[�p�GJ\E@�BED�LR\EV
PuDFK

l GcI l GJQC@CBE[JTC\hLmI
KHPªKHXCGqIHLR@CBhLm\ i�BEQC@ÝbuGc\WP;[JBWK^]R�þô ïnXCGqIFGc[JGcQ�Kti¤PuIH©ÝPR_.W�âRäËä{Å�â1à�¸mªàwä�âS©½¼
£Â{~}u}u}mU.¤¥DHTCvRvuGcD�KOD�KHX�LmK�KOX�GfXCGcLmKOBWQCv
PR_�KHXCGfDFPu\hLmI i�BEQC@�PuUCDHGJIFbRGc@�U�GJ]RPuQC@ GSR ?�a§[jLRQCQ�PRK
U�G�Gwæ l \ELRBEQCGJ@�U�]�DHXCGcLRI�@CIHB�buGJQ-KHTCIHU�TC\EGJQC[cG`LR\WPuQCGm��egIHBWb1BWQCv�U�]�BWQ¯OFGc[wKOBEPRQ�PR_¥i LjbuGyGcQ�GcIHvm]
LRDFDHP1[cBELmKOGJ@-i�B�KOX l BW[M©sT l BEPuQCD i¤PuIF©1Dni¤Gc\W\6LmK�L�KOX�GcPuIFGJKOBW[jLR\�\EGwbuGc\$£Á§�¨/©/©Ç¨ËâSÆ-�àwä¤âS©½¼E�>{~}u}UM¯¤ø�
UCT;K�DHT�[MXdi LjbuGJD�LRIHG-]uGwK�KOP�U�GqPRUCDHGJIFbuGJ@>� óoïnXCGcIFG�BEDJ�nXCP~i/GwbuGcIJ��KHXCG l PuDFDHBEU�BE\EB�K^]�KOXCLmK
KHXCGtKOGJV l GcIHLmKOT�IHGtBWQC[cIFGjLRDFGtU�GJ]RPuQC@ GSR ?�aíBEDfLq\hLmKHBWKHTC@CGwö @CG l GcQ�@CGcQ�K�Gwî8GJ[JKc��LRQC@�QCPmK�L
IHLR@CBhLm\�PuQCG^£ [J_º��§�¨/©/©Ç¨ËâSÆ-�àwä�âS©½¼E�z{~}u}mM�¤øê¥DHBWQC[cG�B�KODgGJQC[cPuT�QsKHGcI`i�BWKHX £ G l KHTCQCGm�*��P~]�LmvuGcI G

G K



�p���T�?B�@ C8� � � � PuDFV�BW[wö^IHLj] l LRIHLR\E\WGc\¶V�GcLRQõ_oIHGJG l LmKOXõb1Dc� l LmIFKOBW[c\WG�IHBEvRBE@CB�K^]u�$Y�BE\W\EGc@�LRQC@
P l GcQqDF]1V�U�Pu\ED�@CGcQCPmKOG�IFGcDHT�\WKOD�@CGcIFBWbRGc@�_oIHPRV GJ\EGJ[JKOIFPuQ�LRQC@ l IHPRKHPuQ�PuU�DHGcIºö
bmLmKHBEPuQCDJ�RIFGcD l Gc[wKOB�buGc\�]u� � BWIH[J\EGcD�LRQC@�T l i/LRIH@1ö l PuBEQ�KOBWQCv�KHIHBELRQCvu\WGcD*@CGcQCPmKOGnLR[¼ö
KHT�LR\RbmLR\WTCGcD¥LRQ�@y\WP~i/GJI�ö^\WBEV
BWKZbmLR\ET�GcDc�3IFGcD l Gc[wKOB�buGc\�]u�|ïnXCG�DHX�LR@�Gc@yU�LRQC@yBED>KHXCG
PuU�DHGcI�bmLmKOBWPuQ�LR\C[JPuQCDFGcQCDFTCD GcQsTCQ�[cBhLNKOGc@tUs]�  âS©ÇÆtà�¡�£Â{~}UT G ¤ø�|ïnXCG�@CPRKHKHGc@�\EBEQ�G
IFG l IFGcDHGJQ�KOD�KOX�G l IHGJ@CBE[wKOBWPuQPR_�D�KMLRQ�@�LRIH@õrsT�LmDHB�ö \EBWQCGjLRI�KHXCGcPuI�]$_oPRI�V�LRvuQCG¼ö
KHPuDFKOLmKOBW[R�1@CBEDFDHB l LmKOBWPuQC\EGJDHD�KOTCIFUCTC\WGcQC[JGgi�BWKOXtDH\hLmU�vuGcPRV�GwKOIF]d£�ÈZå�¢¯¨NÉc¨/¨���{~} HSH ¤ø�
��G l IFP;@�TC[cGJ@�ó�i�BWKOX è BWGcU�GcIJñ�D l GcIHV
BEDFDHBWPuQZô¶_oIFPuV�·�¨øà�Ëwà�¡�àwä/âS©½¼a£Â{~}u}¥KS¤ø�

G M



KHIOL�OFGJ[JKOPRIF]kX�LmDyU�GcGJQ$BWQC[cIFGjLRDFBEQCv�BWQ�óËDHPRT�KOXCGJIHQZôg\ELmKOB�KOTC@CG�LmK�KOX�G
IHLmKOG�Pm_pÌ G × l GcIg]RGjLRIJ�
LRD�[cLRQ�U�G�DHGJGcQ�BEQ�KOXCG`T l�l GJI l LRQCGc\6Pm_¡Y�BWvuTCIFG�{u� H �þô

ïnXCG¤X�GjLmKHBEQCv�PR_;KOXCG�DHPR\hLRI6[JPuIHPuQCL�LRQ�@�LR[J[cGJ\EGcIHLmKOBWPuQ`PR_�KHXCG�DHPu\ELRI6i�BEQC@`i�BWKHXCBEQyL _oGJi
DFPu\hLRInIHLR@CBWB>PR_�KHXCG l XCPRKHPuD l XCGcIFGfBWD�LmQCPRKOX�GcI l IHPRUC\EGJVÿKOX�LNK�BWDn\EB�KHKO\WGgTCQC@�GcIHD�KOP1P;@8�¶�¶LRIFBEPuT�D
V
Gc[MX�LmQCBEDFV�D¥X�LjbuG¤U�GJGcQ l IHP l PuDFGc@>êuPRQCG¶i¤PuTC\W@yKHXCBEQ�©�KOX�LNK|B�_C@�LmV l BWQCvnPR_�Gc\EGJ[JKHIHPuV�LRvuQCGwKOBW[

l \ELRDHV�Lfi/LjbuGcD l IFP~b;BW@CGcD KHXCGgXCGcLmKOBWQCv�LmK�{�?�af�CIFGc\hLNKOGc@�@CLRV l BEQCvfV�GJ[MX�LRQCBWDHV
D V�BWvuX�K U�G
bmLR\WBE@�LNKg@CBWDFKMLmQC[cGJD.Î {�?�ay� � PuV l LRIHBWDHPuQ�Pm_�DHBEV
BE\ELRI�V�GJ[MX�LRQCBWDHV
D�P l GcIHLmKOBWQCv�LmK�{�?�a
LRQ�@ÝBWQ�KOXCG�[JPuIHPRQ�L�BED�[JPuV l \EBW[jLmKHGc@�U�]�KHXCG�_ËLR[JK�KOX�LmK�BWQ�KOXCG�DFPu\hLmI�[cPRIHPuQ�L;�¶U�Gc\WP~iíKHXCG
?�\W_�b�ðGcQ�[cIFBWKHBE[jLm\ l PuBEQ�Kj��KOXCG�?�\W_�b�ðGcQ�D l GcGJ@�BWD�V�TC[MX�vuIHGcLmKOGJI�KOX�LRQ�GJBWKOX�GcI�KOXCG�KHXCGcIFVtLm\
D l GJGc@õóå¨*¼Ëà�¼E�=Î Î {3ô PuI KHXCG`PuT�KÜ¶CP3i�buGJ\EP1[cBWK^]R�
C8� � 	ß�1>�S*�)��@

ïnXCG`DFKOT�@�]-PR_*KOXCG l X�]1DHBW[cD�PR_|KHXCG`@CBEDFDHB l LmKOBWPuQ�IOLmQCvuGyLRQC@-BWKHDn[jLRT�DHGfLRIHG�KOX�GyV�LRBWQ
LRBWV�DzPm_8KOX�BED�@CBEDFDHGJIFKMLNKOBEPRQ>� � PuV l LRIFGc@
KOP`KOXCG�\hLmIHvuGJI¶D l LmKHBhLR\CDF[jLR\WGcD¶PR_8KHXCG�BEQCGJIFKOBELR\CIHLRQCvuGm�
KHXCG�@CBEDFDHB l LmKOBWPuQSIOLRQ�vuG�BED�\hLmIHvuGJ\W]dQ�Gcvu\WGc[JKHGc@&BEQ l IFGJb1BEPuT�D-i¤PuIF©�� ? \hLRIFvuG�_oIOLm[JKOBWPuQSPR_
KHXCG l IHBEPRIz\EBWKHGcIHLmKOTCIFGnBEDz_oPuIFV�GJ@�U�]�·gà®Å�âS«8«8å¯«+£Â{~} J M¯¤��¹¾�à�«.®¢RâRäzàwäzâS©½¼(£Â{~}UTSI¥¤ø��^�Æ#¨�ä/Å�àwäzâS©½¼
£Â{~}u} R U.¤;LRQC@ Y�å¯©�ß¯wä^à�¨/«�àwä*âS©½¼=£Â{~}u}¥KS¤ø�¥¦�X�LmKHGJbRGcI¡KOX�G/@�]1Q�LRV
BE[¶Q�LmKHTCIHG¤PR_�KOX�Gt¶�TC[wKOT�LNKOBEPRQCD
V�Lj]qU�G�LRQC@kX�P3i¤GJbRGcI�KOX�G�VtLmvuQCGJKHBE[yD l Gc[wKOIHT�VAVtLj]�GJbRPu\WbRG�BEQqKHXCG�DFPu\hLRI�i�BEQC@8�8i/G�[cLRQ
KHGcDFK¡DHPuV
GnLRD l GJ[JKODzPm_�KOXCG V
P1@CGc\WD|_oPuI*KOXCG @�BEDHDFB l LNKOBEPRQ�@�]1Q�LRV
BE[JD¡LRD|i/GJ\E\CLmD�KOXCG/vuGcPuV
GJKHIF]R�
¨*¼Ëà�¼E�RKHXCG�IHGJ\hLmKHBWbuGn@�BEDFKHIHBWUCT�KOBWPuQ�PR_�GcQ�GcIHvm]�P3bRGcI�KOXCGn_oTC\W\;KHXCIHGJGwö^@�BEV
GcQCDFBEPuQ�Lm\¥ó)INö^e`ô|D l LR[cG�PR_
i/LjbuGnbuGJ[JKOPRIHDc�sPR_ZKHXCGnVtLmvuQCGJKHBE[¤D l Gc[JKHIHTCVüTCDHBWQCv#¨/«+�¨�ä*¸�V�GcLRDHTCIFGcV
GcQ�KODJ�¡ï*P`KHXCBED�GcQC@>�ui¤G
G¼æCLmV�BWQCGf����Y�¶�TC[wKOT�LNKOBEPRQCD�i�B�KOXCBWQ�KHXCG�@CBWDHDFB l LmKHBEPuQ�IOLmQCvuGyTCDHBWQCv�¦�� £ e!@�LmKOL�[cPR\E\EGJ[JKHGc@
LmK`{y?�af�

�^Q
[MXCL l KOGJI G ��KOXCGnV
GJKHXCP;@�_oPuIz[MXCLRIOLR[wKOGJIHBEëJBEQCvgKHXCG�@CBEDFDHB l LmKOBWPuQ�IOLmQCvuG�¶�TC[wKOT�LNKOBEPRQCD
BWD�@�GcDH[JIHBWU�GJ@�LRQC@-i¤G l IFGcDFGcQ�K�KHXCGfUCLRDHBW[ l LRIOLRV
GJKHGcIFBEëjLNKOBEPRQ�PR_|KHXCGyBEQ�KOGJIFbmLR\EDnT�DHGc@qBEQ�KOXCBWD
D�KOTC@�]R�

�^Q�[MX�L l KHGcI#I�KOXCGJDHG�PuU�DHGcI�bmLmKOBWPuQCD�LRIFG�L l�l \EBWGc@>�|IHG l GjLNKOBEQ�v�LRQC@Gwæ1KOGJQC@CBEQ�vkDHPuV
G

GSH



[J\hLRDFDHBE[�LmQ�LR\W]1DFGcD6PR_;BEQCGJIFKHBhLR\NIOLRQ�vuGv¶�TC[wKOT�LmKHBEPuQ�D¥LmK¥@CBEDFDHB l LmKOBWPuQgIHLRQCvuG¡_oIFGcrsTCGcQ�[cBEGJDc�|�^QyKHGcDFK�ö
BWQCv�@CBEDFDHB l LmKOBWPuQ�@�]1Q�LmV�BW[cDc�Ci¤G`[cPuQ�DHBE@�GcI i�XCGwKOXCGJI�DFBEV l \EG�V�P1@CGc\WD PR_|[J]1[c\WPRKOIFPuQ�@�LRV l BWQCv
PR_ l LmIOLR\W\EGc\¯ö l IFP l LRvuLmKOBWQCv�?�\W_�bzðGcQ�i/LjbuGJD�[jLmQ l IHP~b1BE@CG�DFT@é
[cBEGJQ�KfPRIHv�LRQ�BEëjLNKOBEPRQ�PR_�KOXCG�PuU1ö
DFGcIFbmLmKHBEPuQ�D�KHP�i LRIFIOLRQ�K¤IHGwp�QCGc@
KOIFGjLmKHV�GJQsKHDc� � P~i/GwbuGcIJ�;i¤G�[JPuQC[J\ETC@CG�KOXCLmK�DHTC[MX�i LjbuGJD LRIFG
TCQCLRUC\EGgKHP
LR[c[JPuTCQ�K�_oPuI KOXCG�PRUCDHGJIFbuGJ@�[MX�LRIHLR[JKHGcIFBEDFKHBE[JDnPR_|KHXCG`@�LmKOLRDHGwKj�¶çgQqLmQ�LR\W]1ëJBEQCv�KHXCG
vuGJPuV
GJKOI�]qPm_zKOXCG-¶CTC[JKHT�LmKOBWPuQCDgBWQqKOX�G�@CBEDFDHB l LmKOBWPuQqIHLRQCvuGm�8i¤G�p�QC@�KOXCLmK`Lt\ELRIHvuGy_oIOLR[wKOBWPuQ
PR_¥KHXCGgKOPRKOLR\ l P~i/GJInIHGJDHBE@�GcDnBEQ�i/LjbuG�buGJ[JKHPuIHDnKOXCLmK�LRIHG�r1TCLRDHB¯ö l GcI l GcQ�@CBE[JTC\hLRI¶KOP�KHXCG�V�GcLRQ
V�LRvuQCGwKOBW[�p�Gc\W@>�

¢ BEQC[JG l LRIOLR\W\EGJ\�ö l IHP l Lmv�LmKOBWQCv¤i/LjbuGJD�_ËLRBE\uKHP�G¼æ l \hLRBWQyKHXCG¤PRUCDHGJIFbuGJ@����qY l P~i/GJI�D l GJ[wö
KHIOL��>BWQ l LRI�KOBE[JTC\hLmI�KOX�G�\EP1[jLmKHBEPuQ�Pm_¶KHXCG�D l Gc[wKOIHLR\¡UCIFGjLR©q_oIFGcrsTCGJQC[J]R�¥i¤G�BEQCD�KOGcLR@�[cPuQCDFBE@CGJI

l IFGc@CBW[JKHBEPuQCDz_oIFPuV KOXCG�@�LRV l BWQCv`PR_>PuU�\EBErsTCGJ\W]�ö l IHP l Lmv�LmKOBWQCvg©sBEQ�GJKOBW[�?�\W_�bzðGcQ�i/L~bRGcDJ� � X�L l ö
KHGcI�KfBWQ�buGcD�KOBWv�LmKOGJD�Q1T�V�GJIHBE[cLR\E\�]fKHXCG�@CBED l GJIHDHBWPuQ>��@CBWDHDFB l LmKHBEPuQ�LmQC@ l Pu\ELRIHBWëjLmKHBEPuQ l IHP l GcI�KOBEGJD
PR_¥©sBWQCGJKHBE[�?�\W_�bzðGJQti LjbRGcDc�CKHXCGgGwî8GJ[JKOD/PR_¥[J]1[c\WPRKOIFPuQ;ö IHGcDFPuQ�LRQ�K LRQC@-�¥LRQC@�LmT�@�LRV l BEQ�vC�1LRQC@
XCP~iAKHXCGªGJî�Gc[JKHD�Pm_�KOX�GªK^i¤P9@�LmV l BWQCvÞV�GJ[MX�LRQCBWDHV
D-[MX�LRQCvuG�i�BWKHX�[MXCLRQCvuBWQCv9LmV�UCBEGJQ�K

l \ELRDHV�L l LRIHLRV
GJKOGJIHDJ�
a�DHBWQCvtKHXCG�IHGJDHTC\�KOD�PR_�[MX�L l KHGcI_K�BWQ�[MX�L l KOGcI_M;�>L�KHXCIHGJGwö @CBEV
GcQCDFBEPuQCLR\¤ó)INö^e`ô�D l GJ[wö

KHIHTCV Þ�ó��¥ô�BWD�[JPuQCDFKHIHTC[wKOGJ@�KHX�LmKtBEDt[JPuQCDFBEDFKHGcQ�K�i�B�KOX9KHXCG�PuUCDFGcI�bRLNKOBEPRQCDc��LR\�KOXCPRTCvuX9Q�PRK
TCQ�BErsTCGR��Y�IFPuVÿKOX�BED²INöºe§D l Gc[wKOIHT�V i¤G�[cLR\E[JTC\hLNKOG�KOXCGyXCGcLmKOBWQCv�IHLmKOGy@CTCGyKOP�KOXCGy@�LRV l BWQCv
PR_ ©1BWQCGJKHBE[�?�\W_�bzðGJQ$i/L~bRGcDJ�¤LmQC@�[cPRV l LmIHGtB�K`KOPqKHXCG�LR@�@CBWKHBEPuQ�Lm\zXCGjLmKHBEQCv�IHGJr1T�BEIHGJ@KOPqGwæsö

l \ELRBEQ�KHXCGfQ�PuQ�LR@CBELRU�LmKHBE[gKHGcV l GJIOLmKHTCIHG l IHPmp�\EG`PR_|KOXCGfDHPu\ELRI i�BEQC@8�/¦GfLR\WDHP
[cPuV l LRIFGyKHXCG
@CBWDHDFB l LmKHBEPuQ�X�GjLmKHBEQCv�IOLNKOGgKOP�KHXCG`PuUCDHGJIFbRGc@�BWQCGcI�KOBhLm\�ö^IHLRQCvuG�KOTCIFUCTC\WGcQ�K�[jLRDF[jLR@�GfIHLmKOGm�

Y�BEQ�Lm\E\W]R�jBEQy[MX�L l KOGcI H �3i/G l IHP~b1BE@CG¶L�DHTCV
VtLmIF]�PR_;KOXCG�i¤PuIH©`LRQ�@�@CBWDH[cT�DHD�B�KOD¥[cPRQsKHIHB¯ö
UCT;KOBEPRQCD BEQt[cPuQ�KOG¼æ1Kj� ¢ PuV
GgDHT�vuvuGcD�KOBWPuQCD PR_¥_oT�KHTCIHG�_oPu\E\WP3i ö T l D�KOTC@�BEGcD�LmIHG�LR\WDHP l IHGcDFGcQ�KOGJ@>�

C8�¦ü F��' �ª3S*;=�	ç @�B
��TC[MXdPR_�KOXCBWD
@�BEDHDFGcI�KMLmKHBEPuQÝX�LRDtLR\EIFGjLR@�]�U�GJGcQ l T�UC\EBWDHXCGJ@9BEQÝIHGw_oGcIFGcGc@SDF[cBWGcQ�KOB�p�[

OFPuT�IHQ�LR\WDc� � X�L l KHGcIFD G LRQC@�In[cPuV
G l IHBWVtLRIFBE\�]�_oIFPuV I l L l GcIFD l TCUC\EBWDHXCGJ@fBWQ�{~}u}UT��3UCT;K|IFGcPuIºö
v�LmQCBEëJGc@f_oPRI�[cPRXCGcIFGcQC[JG�£_r¥àHâSÆtå¯«�àwä*âS©½¼E�s{~}u}UTuL;�RBEQyKOXCG~È�å¯¸¹¡º«�âS©�åºá�Y�àMå®É8Å$`��¨øãHâS©�Ä�à®~àHâS¡Oã®Å�¤ø�

GUJ



ïnXCG�@CBEDF[cTCDFDHBWPuQCD
PR_�V�LRvuQCGwKOBE[�X�Gc\EBW[cB�K^]u� Y|BEvuTCIFGXI�� G � LRQC@ÝKOXCG�[jLmDH[jLm@CGwö^LRQC@;ö @CBEDFDHB l LmKOBWPuQ
V
P;@�Gc\¶PR_�DHGc[wKOBWPuQhI��LKkLRIHG�_oIHPuVêr¥àHâSÆtå¯«SàwäyâS©½¼p£Â{~}u}STRU.¤ BWQXë�wä)¡Oå®É8Å$`��¨øã®]È�å¯¸&¡�«�âS©Jr¥àwä	ì
ä^à�¡wwênLRQC@õKOX�G�DFGc[wKOBEPRQCD�PuQõKOXCG��uLRQsT�LmIF]d{j}u} J � �qú LRIFG�_oIHPuVêr¥àHâSÆtå¯«&àwäfâS©½¼�£¯{j}u}UTR[�¤
BWQíY�àMå®É8Å$`��¨øãHâS©PÄ�à®~àHâS¡Oã®ÅÒr¥àwä�ä^à�¡ww�¤? l LRI�Kn_oIHPuVÿKHXCG`@CBE@CLR[JKHBE[ l IFGcDHGJQ�KMLmKHBEPuQCD�PR_|@�LRV l BWQCv
V
Gc[MX�LmQCBEDFV�DJ�¥KHXCG�LRQ�Lm\W]sKOBW[�@CGcIFBWbmLmKOBWPuQ�PR_¤KOXCG�@�BED l GcIFDHBWPuQ�IHGc\ELmKOBWPuQ�LRQC@�KOX�G�L lCl \EBW[jLmKHBEPuQ
PR_¥KHXCG��g\ELRDHP~b�ö���LNæ1i/GJ\E\>GJr1TCLmKOBWPuQCD`óoDHGc[wKOBWPuQCDpKC� G �&KC�LKsô¼�;[MX�L l KOGJIHDpK�LRQC@XM�LmIHGgGJDHDHGJQ�KOBhLm\E\W]r¥àHâSÆtå¯«�àwä�âS©½¼�£¯{j}u}u}uL¥¤���LR\EDFP l TCU�\EBEDFXCGc@qBEQqKHXCG+È�å¯¸&¡�«�âS©�åºáÒY�àMå®É8Å$`��¨øãHâS©�Ä�à®~àHâS¡Mã®Å1��ïnXCG
i¤PuIH©�BEQk[MX�L l KOGJIHD G ��I;��KC�6LRQ�@ M�i/LRD�IFGJb1BEGwi/GJ@$BWQ�K^i/P l L l GcIFD l IHGJDHGJQsKHGc@LmKgKOX�G ¢ Pu\hLmI
¦�BWQC@ £ BEQCGy[cPuQ;_oGcIHGJQC[cGX£©r¥àHâSÆtå¯«àwä�âS©½¼E�¥{~}u}u}mU>�Z[D¤���ïnXCBWD�@CBWDHDFGcIFKOLmKOBWPuQ�_oPR\E\EP~i�DnKOX�G�\EPRvuB�ö
[cLR\�PuIFv�LRQCBWëjLmKHBEPuQ�PR_¡KHXCPuDFG�K^i/P-[JPuQ�_oGcIFGcQC[JG l L l GcIFDc��Y�BWQ�LR\W\W]u� l LRIFKHDgPR_zKOX�G�@CBEDF[cTCDFDHBWPuQ�PR_
[MX�L l KOGJI H LRIFGg_oIHPuVÿKHXCG`@CBEDF[cTCDFDHBWPuQ�DFGc[wKOBEPRQCD�PR_ær¥àHâSÆtå¯«$àwä/âS©½¼?£¯{~}R}UTuL¥¤��

G T



�FEHGJI�K@LNMïî
�#�� ' ����� �S	���	����q�åð�	&�§	��Ïñ������ � �q�#!����� 	����

��ª�#����@ò������
V��*C ,²Qc�P>�@&�P>� 

ïnXCG�PuIHBWvuBEQCLR\�D�KOTC@;] £_r¥àHâSÆtå¯«�àwä/âS©½¼E�8{~}u}UTuL¯¤>[cPRQsKOLRBEQ�Gc@�BEQ�KHXCBEDn@�BEDHDFGcI�KMLmKHBEPuQ�TCDFGc@
LRD�BWKOD�U�LRDHBWD�L�[cPR\E\EGJ[JKHBEPuQ�Pm_$IUI�PuQCG¼ö^XCPuT�IgBEQ�KOGJIFbmLR\WDgPR_�@�LmKOLt_oIHPuV KOX�G�¦�� £ e �qLRvuQ�GJKOBW[
Y�BWGc\W@��^Q�buGJDFKHBEv�LmKHBEPuQ�óø�qY���ô�BEQCD�KOIFTCV�GJQ�K5£©r*àøÉmÉc¨/«&»�àwä�âS©½¼E��{~}R}mM¯¤�LRQC@dKHXCGcIFVtLR\ l LmIFKOBW[c\WG
V
GjLRDFTCIHGJV�GJQ�KOD�_oIHPuV KOXCG ¢ ¦&ú9BWQCDFKHIHTCV
GcQ�K-£�ó�»S¨/©�s�¨øà�àwä âS©½¼E�8{~}u}mM¯¤��¡¦�� £ e§i LmD�BWQ-QCGjLRIºö
ú�LRI�KOX�PuIFUCBWK¤LRQ�@ti LmD¤K^] l BE[cLR\E\�]�U�GJK^i¤GcGcQ�{ RSR ¾�·�LmQC@ GSRUR ¾�·qT l DFKOIFGjLRV PR_¥ú�LRI�KOX�@�TCIHBWQCv
KHXCG�BEQ�KOGJIFbmLR\ED�BEQ�rsTCGcD�KOBEPRQ>�¥IHGc[JPuIH@�Gc@ªU�GwK^i/GJGcQõ�uLmQ1TCLRIF]õ{j}u}mM�LRQC@ªY�GcUCIFT�LRI�]õ{~}u} J ��ï|LNö
UC\WG G ��{g\WBEDFKHD¶KHXCGg@�LNKOGcD LRQC@tKHBEV
GcD/Pm_>KOXCPRDHG_IUIfBEQ�KOGJIFbmLR\EDJ�zY�PuI Lm\E\ZBEQ�KOGJIFbmLR\WD¤BWQtKOXCBWD/D�KOTC@�]R�
i¤G�T�DHG�KOXCG
XCBEvRXCGcD�K�LjbmLRBW\hLRUC\WG�IFGcDHPR\ET�KHBEPuQ�V�LRvuQCGwKOBE[�pCGc\E@ª@�LmKOL�ê�@�G l GcQC@CBWQCv�PuQªKHXCG
@CBEDºö
KOLRQC[cG�_oIFPuV ¦�� £ e KOP�ú�LRIFKHX>�6KOXCG�DOLmV l \WBEQCv�IHLmKOG�i/LRDyGcBWKHXCGcI_K H �*} G �¥PuI�{�TSK-V
Dc��ïnXCG
IFGcDHPR\ET�KHBEPuQ�PR_*KOX�G l \hLRDFVtL�@�LmKOL�i LRD�} G DJ�

£ P-LmKFKOGcV l Kgi/LRD�V�LR@CG�KHP�\EBWV�B�K�KHXCBED�DFKOT�@�]�KOP�ãw�c�c��KOXCG l TCIHGJDFKyGwæ�LRV l \EGJDgPR_��c�J�
PuT;K^i LRIF@C\W] l IFP l LRvuLmKOBWQCv�?�\W_�b�ðGcQti/LjbuGJDnP;[J[cTCIA£ IFBEQCvS¤�BEQ�XCBEvRX;ö bRGc\EP1[cB�K^]�DHPu\ELRI�i�BEQC@�D�KOIFGjLRV
D
LRQ�@$PuQ�KOX�GcBEI�KHIOLRBW\EBEQ�v�Gc@CvRGcDc�J�c� äkLRD`@CBE@%·gà�©Eã®Å�à�¡
âS«�ß�¾yâ�s�¨ô�£Â{~} J {�¤¡PuI�KOP�Gwæ;[c\WTC@CG
@CBEDºö
KHTCIHU�LmQC[cG�IHGcvRBEPuQCD`DFTC[MXÞLRDy� � �qúnñ�D�PRIfDFXCP;[M©mGc@ l \ELRDHV�L�� � P~i/GwbuGJIc�¡i¤Gt@CPqLmKHKHGcV l K`KOP
GJ\EBEV
BEQCLmKOG l GJIHBEP1@CD�PR_�QCPuQ;ö DFKOLmKOBWPuQ�LRI�]õU�GJX�Ljb1BEPuI�KHX�LmK
V�BWvuX�K�\EGcLR@õKOPªD l Gc[JKHIOL�KOX�LmK�LRIFG
QCPmK�IHG l IHGcDFGcQ�KMLNKOBWbRGR�/LRQC@ÞBEQ�KOGJIFbmLR\WD�i�BWKHX l P~i¤GcI�D l Gc[wKOIOL�KHX�LmK�@CGJV�PuQ�DFKOIHLmKOG�DFBEvuQ�BWp�[cLRQ�K
T l DFKOIFGjLRVAi/LjbuGtLR[JKHBWb1BWK^]õóË@CTCG�KHPqL l�l LRIHGJQ�KfV�LRvuQ�GJKOBW[�[cPuQ�QCGc[wKOBEPRQªKHP�KHXCG
ú¶LmIFKOX8ñ�DyU�P~i

G }



�!;@h)S{@ V��*C�� �6BED�K�PR_*KOXCG�IUI�BEQ�KOGJIFbmLR\WD/KOX�LNK�_oPRIHVíKHXCG`rsTCBEGwK�DFPu\hLmI/i�BEQC@�@�LmKOLRDHGwK
e�LmKOG ïnBWV�G�óËa�ï�ô e�LmKHG ïnBEV
G
ó�a�ï�ô
{~}R}mM R { R K R I RUR {j}u} HUR T R I {u{ RUR
{~}R}mM R { G } {ATUI R {j}u} HUR T;{AK {u{ RUR
{~}R}mM R {�I R R K RUR {j}u} HUR T;{ H R T RUR
{~}R}mM R {�I R {AI RUR {j}u} HUR T G I R { RUR
{~}R}mM R I GSJ R { RUR {j}u} HUR T G } RURURUR
{~}R}mM R I GSJ G I RUR {j}u} HUR } R K {u{ RUR
{~}R}mM RUHURUG {AI RUR {j}u} HUR } R K { JSRUR
{~}R}mM;{ R {j} {�KmI R {j}u} H { RUGUG R } RUR
{~}R}mM;{ R {j} {ATUI R {j}u} H { RUG I R { RUR
{~}R}mM;{u{ RUJ R IUI R {j}u} H { RUG I {u{ RUR
{~}R}mM;{ GUG M G¥RURUR {j}u} H { GSGUG R { RUR
{~}R} HUR I G¥H R } RUR {j}u} H { GSG M R { RUR
{~}R} HUR M;{�M R K RUR {j}u} JSR { R I GUGSRUR
{~}R} HUR M GSG GSGSRUR {j}u} JSR {R{ R R I RUR
{~}R} HUR M GSJ G I RUR {j}u} JSR { G T RmJSRUR
{~}R} HURmJUG } RSHURUR {j}u} JSRmG¥R T {u{�I R

{j}u} JSRmG { J {u{ RUR

DFXCP;[M©;ô LRIFG`LR\EDFP�IHGøOFGc[wKOGc@8� ¢ PuV�G�D l Gc[JKHIOL�[cPRV l T;KOGc@�i¤GcIFG�IHGåOFGJ[JKHGc@�U�GJ[jLRTCDFG`QCP�UCIHGcLR©tBWQ
KHXCG`D l Gc[JKHIHTCV"i/LRDnb1BEDFBEUC\WG�U�GJ\EP~i�KHXCG £ ]1rsTCBED�K�_oIFGcrsTCGJQC[J]R�

ç�Q�\W] l GcIFBEP1@CDnKOX�LNK�IFGcDFTC\WK�BEQ l P3i¤GcI�\hLji�BEQCGJIFKHBhLR\>IHLRQCvuG`D l GJ[JKOIHLtLRIFG`©RG l Kjê l P~i¤GcI
\EL~iÞ@�BEDHDFB l LNKOBEPRQ�IOLmQCvuG/D l GJ[JKHIOLgi/GJIHGnLm\EV
PuDFK�LR\Wi/Lj]1D¡DHGJGcQ�i�XCGcQ
L�@�BEDFKHBEQC[wK¡D l GJ[JKOIHLR\�U�IHGjLm©
i/LRD¶PuUCDHGJIFbRGc@>�;LRQC@
BWKzi/LRD�vuGcQ�GcIOLm\E\W]�L l P1PuIH\�]�@�GJKOGJIHV
BEQCGJ@�óå¨*¼Ëà�¼E�uQCPuQ1ö l P3i¤GcIF\hLji�ô¡BEQCGJIFKHBhLR\
IHLRQCvuG`D l Gc[wKOIFTCV"KOX�LNK�\EGc@�KHP�KHXCG`IHGøOFGc[JKHBEPuQ�PR_|DHPuV
G�[jLmQC@CBE@CLmKOG`BEQ�KHGcIFbmLR\WD BEQ�KHXCBEDnD�KOTC@�]R�

��L l BE@ª[MX�LRQCvuGJD�BEQ�KOX�Gt[cPRV l T;KOGc@�LRQC@GJV l \EP~]uGJ@�ëcGJIHPq\WGJbRGc\EDfPR_ KHXCGtBWQC@CBWb1BW@CT�LR\
DFGcQCDFPuInLNæ;GcD/X�LjbuGgU�GcGJQ�L l IFPuUC\EGJV _oPuI¤KHXCG�¦�� £ eZ8u�qY��zBWQCDFKHIHTCV
GcQ�Kc�¡�^QC[c\WTCDHBWPuQtPm_6KOXCGJDHG
IHL l BE@k[MXCLRQCvuGJDfvuGJQCGcIHLR\E\�]q\WGjLR@�D`KHP l P~i¤GcIyD l Gc[wKOIOL�i�BWKHXCPuT�K l P~i¤GcIH\ELji!_oPuIFV�DJ��¦G�PuV
BWK
DFTC[MXqBWQsKHGcI�bRLm\ED�LRQC@-TCDFGfPRQC\W]t[cPuQCD�KMLRQ�K�ö^ëcGJIHP
DHGwKOD�_oPuInGjLR[MX�KOBWV�GgBWQ�KOGcI�bmLR\>DFKHTC@CBWGc@>�

� LRQC@CBW@�LmKOGfBEQ�KOGJIFbmLR\WD�i¤GcIFG�DHGJ\EGc[wKOGJ@kUs]�\EP1Pu©sBEQ�vtLmK�@�LRBW\W]�KOBWV�GyDHGJIHBWGcD�@�BED l \hLj]1D�PR_
KHXCG�@�LmKOL��?�\EV
PuDFKt{ RUR DHT�[MX�BWQsKHGcI�bRLm\ED�i¤GcIFG l IHP1[cGcDFDHGJ@>� LRQ�@ÝPRQC\W]ªKOXCPRDHG-V�GJGJKHBEQCv�KHXCG
LRU�P~buG¼ö^PuT�KH\EBWQCGc@-[cIFBWKHGcIHBEL�i/GJIHGfLR\E\WP~i/GJ@�BWQ�KOP�KOX�G`pCQ�LR\6@�LmKOLRDHGwKj�

I R



ïnXCG�IUI�BEQ�KOGJIFbmLR\EDnT�DHGc@�XCGcIFG`D l LRQ�L�i�BE@CG�IHLRQCvuG`PR_|U�LRDFBE[ l \ELRDHV�L l LRIHLRV�GwKOGJIHDc�

ISIUI � ÐcÑ¯Ò � H } G ©1V D �8�
I � { � í*°#î � G T � M�Q�ï
} � { × � Ô_Õ�Ö � T J&� { ×
R.�7R ISK � ÎmÏ � G¹�NJ M

{�T � M � Ð9� � {u{ R.��G ©sV"DD�8�
G¹� I � &.Ï � K�} � M�[cV �&Â

G&��G K,��{ R ¿ � � Ï � K �NR }]��{ R�� é��
i�XCBW[MX§LRIHG$DHPu\ELRI�i�BWQC@ D l GJGc@>�fVtLRvRQCGJKHBE[�p�Gc\W@�DFKOIFGcQCvmKOX>�`p�Gc\W@;ö KHPmöÃ¶CP3i LmQCvu\EGm� l IHPRKHPuQ
l \ELRDHV�LfÎ���?�\�_�b�ðGJQ�D l GJGc@>� l IFPRKOPuQ�@CGJQCDHB�K^]u�;LRQC@ l IFPRKOPuQ�KOGJV l GcIHLmKOT�IHGR��IFGcD l GJ[JKOB�buGJ\W]u� � LmQ;ö
@CBW@�LmKHG�BWQ�KOGcI�bmLR\ED¡i¤GcIFG�@CGJ\EBWU�GJIOLmKHGc\W]�DHGJ\EGc[wKOGJ@�i�BWKHX
i�BW@CGnbmLRIHBELRUCBE\WBWK^]yBEQ�KHXCGcDFG l LRIHLRV
GJKOGJIHDJ�
DFBEQC[JG�PuQ�G�Pm_8KOX�G�PRIHBEvRBEQ�LR\;vuP�LR\WDzPR_8KHXCG�DFKHTC@�]�i LmD¶KHPyDFGcG�i�X�LmK¶@CG l GcQ�@CGcQC[JGR�CB�_>LmQs]R��KOXCGJIHG
i/LRD�PuQ�KOXCGJDHGyU�LRDHBW[ l \hLmDHV�L l LRIOLmV�GwKOGcIFDc�

Y�BEvuT�IHG G ��{ DHXCP~i�D�KHXCG¤KHPRKMLm\ l P~i/GJI�D l Gc[wKOIHLR\�@CGJQCDHB�K^]f_oPRI|XCPRTCI/{�I RUR PR_Z�uLRQsT�LRIF]�I R �
{~}R}mM;�Ci�XCBW[MX�BEDnK^] l BE[cLR\¥BEQ�V�PRDFK�IHGcvuLRIH@CD�PR_|KOXCGfGJbuGJQ�KODgTCDFGc@�X�GcIHGm�nïnXCG�X�BEvuX;öø_oIHGJr1T�GcQC[w]
GJQC@PR_/KOXCG
BEQCGJIFKHBhLR\¡IHLRQCvuG
D l Gc[wKOIFTCV BEDyDHXCP~i�QõLmKyD l LR[cGJ[cIHLm_�K�_oIHLRV�G�_oIFGcrsTCGcQ�[cBEGJD#Ù � ç �
R.� KUK � ëm�|ïnXCG¶BEQ�GcIFKHBhLR\RIOLRQCvRG�KHGcIFV�BWQ�LmKOGJD¥BEQyL�D l GJ[JKHIOLR\sUCIFGjLR©gKHP�L�DFKHGcG l GJI�D l Gc[wKOIHLR\sBEQC@CG¼æ��
ïnXCBWD�D l Gc[JKHIOLR\6U�IHGjLm©�VtLmIH©sDnKOXCG`PuQCDFGJK�PR_*KOXCG`@CBWDHDFB l LmKHBEPuQ�IHLRQCvuGyLmK²Ù � çæb R.� KUK � ëm�
V��*C8�)C �-:�@¦ô(;=�g�?;.B�¸ C&lcl � ,�Q�B�Qc�?;¹S�2 ;� � +�\³�@$ªS>��'Qc�

Y�BEvuT�IHG G � G BED�L�DOLmV l \WGnBEQ�KOGJIFbmLR\CPm_�KHXCG�DHGc[JPuQC@ l LRI�K¤Pm_�KHXCG ¦�� £ e&@�LmKMLmDHGJKc� � PRTCI
GUG¥RUR Pm_`�uLRQsT�LRI�]&{u{u��{j}u} J BED�BEQ�LªX�BEvuX;ö D l GcGJ@9DFKHIHGcLRV _oPu\E\WP3i�BWQCv�L�\hLRIFvuG-� � �qú LRQC@
V�LRvuQCGwKOBW[�[c\EPRTC@>� ¢ B�æ1K^]�[cPuQ�KHBEvuTCPRTCD`XCPuTCIFDy_oIFPuV �uLRQsT�LRI�]ª}��¤{ GSRUR a�ï!KHP��uLmQ1TCLRIF]Þ{ G �
RURSRUR a�ï i¤GcIHG l IHP1[cGcDFDHGJ@�U�]KHXCG�DOLmV�G�V
GJKHXCP1@õTCDHGJ@ÞKHP l IHP1@CTC[JG�KOXCG�IUI�DHPu\ELRIfi�BWQC@
BWQsKHGcI�bRLm\EDc�fï|GJQ$Pm_¤KHXCGcDFG
BWQ�KOGcI�bmLR\EDg@�BE@�QCPRK l IHP1@CTC[cG�vuP1P1@kD l Gc[JKHIOL��¥DFP-KHXCG�DHGJ[cPuQC@ l LRI�K
PR_*KOX�G`¦�� £ eü@�LNKMLRDFGJK�[cPuQ�DHBED�KOD�PR_vM R PuQCG¼ö^XCPuT�I�BWQ�KOGcI�bmLR\EDJ�

I�{



�p���T�?B�@ V��*C�� ï�] l BE[cLR\6BEQ�KOGJI l \ELRQCGwKMLRI�] l P3i¤GcI�D l Gc[wKOIFTCV l IHP~b1BE@�BEQCv
LRQ-Gwæ�LRV l \WGyPm_�BWQCGcIºö
KHBhLR\*LRQC@k@�BEDHDFB l LNKOBEPRQ�IOLRQ�vuGcD�LNK�{�?�af�zó�L�ô�ï|IHLR[cG�PR_zKHXCG�D l Gc[wKOIHLR\�V�LmKOIFB�æ
i�B�KOXkLtU�IHGjLm©qLmK_Ì R.� K � ëfi�XCGcIFG�KOXCG�@�BEDHDFB l LNKOBEPRQ�DFGJKOD�BWQ>��óoUZô�ïnX�G�[cPuIºö
IFGcD l PuQC@�BEQCv�VtLRvRQCGJKHBE[`XCGc\WBE[JBWK^]�D l GJ[JKOIFTCV���Y�PuInKHXCBED l GJIHBWP;@>�c°�Í H.� K�QCï`�
ÎmÏ�Í R.�NJ {u��Ð�Ñ¯ÒÍ H } G ©1VÿD �8� LRQC@EÔ�Õ�Ö�Í G IU×c�

I G



0.001õ 0.010õ 0.100 1.000õ 10.000õ
Freq [Hz]

10-4

10-2

100

102

104

P
S

D
 [n

T

ö 2  H
z-1

]

Ωp / 2÷ π

νø -2.91

νø -1.67

�p���T�?B�@ V1�¦Vg� ï*IOLm[cGqPm_ l P~i¤GcI�D l GJ[JKOIHLR\�@CGcQCDFBWK^]�VtLNKOIHB¯æõ_oPuI�XCPuTCI GUGSRUR �n�uLRQsT�LRIF]&{u{R�
{~}R} J ��YZPRI`KHXCBED l GcIHBWP;@8��°[Í H.�NGUJ QCï���ÎmÏ�Í R¹� KmT;�vÐ�Ñ¥Ò
ÍoM;{ J ©sV"DD�8�M�
LRQ�@hÔ_ÕcÖØÍ�IST � { × �kïnXCG�D l GJ[JKHIOLR\¤UCIHGcLR©ª_oIFGcrsTCGJQC[J]õBWD�[JPuV l T�KOGJ@�KOP�U�G
R � G ImM � ëm�zï i/P�D l LR[JGc[cIHLm_�KFö vuGcQ�GcIOLNKOGc@-QCPRBEDHG�DHBWvuQ�LR\WD/LNî8GJ[JK/KHXCG�D l GJ[JKHIHTCV��
LRU�P~buG+Ìû{ � ë�KOX�G
D l GJ[JKHIHTCV ¶ZLNKHKOGJQCD`@CTCG�KOP-PuQsU�P�LRIH@ª[c\WP;[M© l IHPuU�\EGcV
Dc�
LRQ�@�DFX�LRI l�l GcLR©sD�LRIFG$DFGcGJQ�LmK�X�LRIFV�PuQ�BE[cD-PR_ R �7IUI � ëR�gKHXCG$D l LR[JGc[cIHLm_�K
IFPRKMLmKHBEPuQtIOLmKHGR�

IUI



Y�BEvuT�IHG
{u�7K�PuQ l LmvuGt{ G DHXCP~i¤Gc@kKOX�GfKOBWV�GyDHGJIHBWGcD�V�LRvuQ�GJKOBW[ypCGc\E@q@�LmKML
BEQC@�BE[jLNKOBEQ�v
KHXCG/� � �qún�NïnXCG HUR ö^XCPuT�I*BWQ�KOGcI�bmLR\s[jLRQfU�G¤@CBWb1BE@�Gc@�BWQ�KOP�M�@CBWDFKOBWQC[JK*IFGcvuBWPuQCD!£�·�¸&¡º©�â�»�â�àwä6âS©½¼E�
{~}R}UT�ê3r*àHâSÆtå¯«-àwä|âS©½¼E��{~}u}STR[D¤�� óå¨�ô*KOX�G DHPu\ELRI|i�BWQC@ l IFBEPuI*KOPgKOX�G � � �qúSó l IHBWPuI*KHPgKOXCGnDFXCP1[M©
LmK�@�Lj]t{ R � R ôwêZóå¨/¨�ô¥KOX�G/DHX�GjLmKHX�IHGcvRBEPuQ�U�GJK^i¤GcGJQ�KOXCG DFXCP1[M©�LRQ�@�KOXCG¤U�GJvuBEQCQ�BEQCv�PR_�KOXCG¤[c\WPuTC@
LmK�@�Lj]t{ R � G êZóÁ¨/¨/¨�ô6KOXCG¤VtLRvRQCGJKHBE[¶[c\EPRTC@>�Ri�XCBW[MX�BED*KMLR©mGcQ�KHPgGcQC@�i�B�KOX��uLmQ1TCLRIF]�{ R �Ni�XCGcQ�°
D�KMLRI�KOD KOP�BWQC[cIFGjLRDFG`LRU�P3bRG�{AK�QCï�ê¥óå¨¬s�ô�KOXCG�DFPu\hLRI l IHPRV�BWQCGcQC[JGgV�LmKOGJIHBhLm\8LmK/KOXCG�U�GcvuBWQCQCBWQCv
PR_¡�uLRQsT�LRI�]k{u{uêCLRQC@ó¶s;ô¶KOX�GyDFPu\hLmI i�BEQC@-U�GcXCBWQC@�KOXCG`� � �qú§óËLm_�KOGJIn@�Lj]k{u{u� G ôw��Y�PuInV
PuIFG
@CGwKMLRBW\EGJ@dLRQ�Lm\W]1DHGJDtPR_gKHXCG�� � �qú DFKHIHTC[wKOTCIFGR�nKOX�Gq[c\WPuTC@SLmQC@9KOX�GqBE@�GcQ�KOB�p�[jLmKHBEPuQÝPR_�KHXCG
DFPu\hLRI l IHPuV
BEQCGJQC[cG�V�LmKOGJIHBELR\ø�>DFGcG�·�¸&¡�©�â�»�âªàwä�âS©½¼!£Â{~}u}ST¥¤ø� £ PRKyDHXCP~i�Q�BWQ$Y|BEvuTCIFG�{u�LKqLRIFG
KHXCG l \ELRDHV�L`@�LmKML;�1i�XCBW[MX�DHX�P3i�KHX�LmK¶KOXCG�DHPu\ELRI¶i�BWQC@tD l GJGc@XÐ�Ñ¥Ò BWD¶bRGcI�]t\WP3i l IHBWPuIzKOP�KHXCG
� � �qúüLRQC@õXCBWvuX_oPu\W\EP~i�BEQ�v�KHXCG�� � �qúnêzLRQ�@�KOX�LmK#ÐcÑ¯Ò��¡KOX�G l IHPmKOPuQKHGcV l GJIOLmKHTCIHG�LRQC@
l IFPRKOPRQ�@�GcQCDFBWK^]�LRIFG`LR\E\>G¼æ1KOIHGJV�GJ\W]�[JPuQCD�KMLRQ�K�i�BWKHXCBEQ�KOX�GyV�LRvuQ�GJKOBW[g[c\WPuTC@>�

V��¦V 2 @m>�:«Q1�
¦G`TCDFGc@-KOXCG�_oPu\W\EP~i�BEQCv�LR\EvuPRIHBWKHXCV KOP
LRQ�LR\�]1ëcG�GjLm[MXq@�LmKOL�BEQ�KOGJIFbmLR\ø�

{R��úz\WBEV
BEQ�LmKHG�ãÁ¶�]uGcIFDÜätLRQC@-U�LR@ l PRBEQ�KODJ�¶?�Q�]�V�GcLRDHT�IHGcV
GcQ�K�KOXCLmK�BEDnV
PuIHGgKHX�LRQ^I � Mµ�
KHXCGgbmLRIHBELRQC[JG�æk_oIHPuV KOX�G�V�GcLRQ�BEQ-LmQs]t[cPuV l PuQCGcQ�KnBWD IHGJV�P~bRGc@>��ï�] l BE[jLm\E\W]R�8{�û PR_
KHXCG�@�LmKOLRDHGwKfóñÌØK RSR l PuBWQ�KOD PuT;K�PR_?K R�RURUR ô¤LRIHG�IFGcV
P3bRGc@-BEQ�KHXCBED i/Lj]u� ¢ l Gc[wKOIOL�LRIFG
G¼æ1KOIHGJV�GJ\W]fDHGJQCDHB�KOBWbRG KOP�BWDHPu\ELmKOGJ@�PuT�KH\W]1BEQCv l PuBWQ�KOD¡BWQ�L�KOBEV
G/DFGcIFBEGcDJ�sLRQC@�DHT�[MX l PuBWQsKHD
[cLRQ�Lmî�Gc[wK`UCIHP�Lm@kIOLRQCvRGcD�PR_z_oIFGcrsTCGcQ�[J]�D l Gc[wKOIHL�� � egGJKMLmBE\ED�PuQ�KOX�G�BEQCQCGJI�i¤PuIH©sBEQ�vuD
Pm_|KHXCG`U�LR@ l PuBEQ�K�GJ@CBWKHPuI�LRIHG�@�BEDH[JTCDHDFGc@�BWQ�DHGJ[JKOBWPuQ�?��LKC�W{`PR_�? lCl GcQ�@CB�æ-?f�

G ����PRKOLmKOG�KHXCG�@�LmKOL��6LRD�Q�Gc[cGJDHDHLRIF]R�|BWQsKHP�GcB�KOXCGJI���ï £ ó���LR@CBELR\ø��ï|LRQCvuGJQsKHBhLR\�� £ PRIHV�LR\øê
DFGcG�? lCl GcQC@�B�æ è ôzPuI¤V
GjLmQ;ö p�GJ\E@�[cP1PuIH@CBWQ�LmKHGcDc���^QtPuIF@CGcI¶KOP�[JPuV l T�KOG�V�LRvuQCGwKOBE[�XCG¼ö
\WBE[JBWK^]u�JKOXCGz@�LNKMLnQCGcGJ@yKHPnU�GzBWQ`��ï £ [cP1PuIF@CBEQ�LNKOGcDzóËDHGJG�? lCl GcQC@�B�æ�?gôwêNKOXCG�LRQ�BEDHPmKOIHP l ]
LmQC@�vRGcPuV
GJKHIF]�LmQ�LR\W]1DFGcD�PR_|DHGc[wKOBWPuQCD~I���{�LRQ�@ G �NI�IHGJrsTCBEIFGyV
GjLmQ-pCGc\E@�[cP1PuIF@CBEQ�LNKOGcDJ�

� ��Gc[jLm\E\�KOX�LNK¤KHXCGgY�PuTCIFBEGJI�KHIOLRQ�DF_oPuIFV Pm_¥LfPuQ�Gwö l PuBWQsK¤D l BE©RG�BED¤L lCl IFPjæ�BWVtLNKOGc\�]�L��`LRTCDºö
DHBELRQ>�¡i�B�KOXÞLqi�BE@;KOX l IHP l PuI�KOBWPuQ�LR\�KOP�KHXCG�XCGcBWvuX�K�PR_�KOX�G�GcIHIHLRQ�K�D l BW©RG-BEQ$KOXCG�KHBEV
G
DHGJIHBWGcDc�

ISK



I;��xzIFGJi�XCB�KOGcQ�KHXCGn@�LmKOL�i�B�KOX�L�p�IFDFK�ö^PuIF@CGcIz@CB�î8GJIHGJQC[cG p�\�KOGJI¡KOP�IHGJ@CTC[JG�KHXCGnBEQ¹¶�TCGcQ�[cGnPR_
\WGjLR©NLRvRG�i�XCGJQ�[JPuV l T�KOBWQCv�KHXCGgD l Gc[wKOIHL�Pm_6KOXCG
óoDFKOGJG l \�]�ö _ËLR\W\EBEQ�vsô¡@CBEDFDHB l LmKOBWPuQtIHLRQCvuGm�

K�� � PRV l T;KOG�KHXCG l P~i/GJI/D l GJ[JKOIHL�TCDFBEQCv�KHXCG�[JPuIHIFGc\ELmKOBWPuQ�V�LmKHIHB�æ�V�GwKOXCP1@tPR_�·�©�â1ã®¢¯Æ
âS«
âS«�ß i=¸m¢�à�`#£Â{~}mMST¯¤ø�z? V�LNæ;BEV�TCVí\ELRv�PR_¶{ R û PR_¥KHXCG�\EGJQCvRKOX�Pm_|KHXCG�@�LmKOLRDHGwK�IHGcDFTC\WKHD
BWQ GSR @�GcvuIFGcGcD�Pm_�_oIHGcGJ@CPuV _oPuI�KHXCG�D l GJ[JKOIHLR\�GJDFKHBEV�LmKOGJDc� ïnXCGkIFGcDFTC\WKHBEQCv$D l Gc[JKHIOL
LmIHGtKHXCGcQSý l PuD�KO@�LmIH©RGJQCGc@8ñ¡KOP�[JPuIHIFGc[JK�_oPRI�KOXCGtGjLRIF\EBEGJI l IFGJi�XCB�KOGJQCBEQCv%£'U�Å�à�«��¤{~}UTu}�ê
·p¨øà�Ëwà�¡�àwä âS©½¼E�¥{~}u}UIuL¯¤ø� ��PuIHGy@CGwKMLRBW\EDnPuQ�KOXCG l IHGwi�XCBWKHGcQCBWQCvtV
GJKHXCP1@�[cLRQqU�Gy_oPRTCQC@
BWQ-DHGc[wKOBWPuQ-?��LKC� G PR_|? lCl GcQ�@CB�æ-?f�

M1��Y|BWK l P~i¤GcI�\hLji�D�KHPtBWQCGcI�KOBhLm\¥LRQC@q@�BEDHDFB l LNKOBEPRQ�IHLRQCvuGyD l Gc[wKOIOL�TCDHBWQCv�L�\EGcLRDFK�DHrsT�LRIFGcD
p�Kj��¦$G�PuV
BWK�_oIHGcrsTCGJQC[cBWGcD [J\EPuDFG�ó�i�BWKHXCBEQ]Ì R.�7R M*� R.� { � ëjô�KOP`KOX�GgL lCl LRIHGJQsK¤D l Gc[wKOIHLR\
U�IHGjLm© l PuBWQsK�i�XCGJQ�pCKFKOBWQCv�KOXCG�K^i¤P�D l GJ[JKOIHLR\¥IOLRQ�vuGcDJ�/Y�IHPRVíKOX�GyBWQ�KOGcIFDHGJ[JKOBWPuQ�PR_�KHXCG
K^i¤P l P~i/GJI�\ELji�pCKHD�i¤G�[cLRQ�[jLR\W[cTC\ELmKOGgKHXCGfU�IHGjLm© l PuBWQsK�_oIFGcrsTCGcQ�[J]-_oPuInKOXCGyPuQCDFGJK�PR_
@�BEDHDFB l LNKOBEPRQ>�

çgQtL~bRGcIHLRvuGR�sKOX�G�TCQ�[cGcI�KMLRBWQ�K^]�BWQ
KHXCG�D l Gc[JKHIOLR\�UCIFGjLR© l PuBEQ�K¶_oIHGcrsTCGJQC[J] l IFP;@�TC[cGJ@�U�]
KHXCBEDnV
GJKHXCP1@�BWD GSR ûíPm_|KHXCG`[cPuV l T�KHGc@-D l Gc[wKOIOLm\*U�IHGjLm© l PuBWQsKn_oIFGcrsTCGJQC[J]R�

V��¦V��)C ��@&�N âQ�B�4�Qc�' �@^s�B�Q9h)S{@$çF 
?�D/V
GcQ�KHBEPuQCGJ@tPuQ l LRvuG�I R �sKOXCG�[MX�LRQCvuGJD BEQ
KOXCG�[cPuV l T�KHGc@�LmQC@�GcV l \WP3]RGc@�DFGcQCDFPuI

ëJGcIHP
\EGwbuGJ\ED�LRIHG`L l IFPuUC\WGcVÿ_oPuI KHXCG�¦�� £ eZ8u��Y��¤BWQCDFKHIHTCV
GcQ�Kc�
Y�BEvuT�IHG G ��{�BED K^] l BW[jLR\8BEQ�V
PuDFK�IFGcD l Gc[wKOD�_oPuI/KHXCG`D l Gc[JKHIOL�[cPRQCDHBW@CGcIFGc@�XCGcIFGR��Gwæ;[JG l K

KHX�LmK|BWK*@CP1GcD*QCPRK|DHXCP~iÞDHXCLRI l�l GjLm©1D�LmK|X�LRIHV
PuQCBW[cD¥PR_;KOXCG¤D l LR[JGc[JIOLm_�K�D l BWQfKOPRQCGR� � P~i/GwbuGJIc�
KHXCGcDFGfLmIHG�LRQ�LR\WV�PRDFK¤PuV�Q�B l IFGcDHGJQ�Kn_oGjLmKHTCIHG�BWQ�D l Gc[wKOIOL�i�BWKHX�DH\WBEvuX�KO\�]
\EP~i/GJI l P3i¤GcI�\WGJbuGJ\EDJ�
LRD¶BE\W\ETCD�KOIHLmKOGJ@�U�]�Y�BEvRTCIHG G � G � � PuQ�DHGcrsTCGJQ�KO\W]R��KOX�GcDHG�_oIHGcrsTCGJQC[cBWGcD`óoX�LRIFV�PuQ�BE[cD�PR_ R �NISI � ëjô
LRIFG�PuV
BWKFKOGJ@�_oIHPRV KHXCG�\WGjLRD�KFö^DFrsT�LRIHGJD�pCKFKOBEQ�vtPR_zKHXCGfK^i¤P�IOLRQ�vuGcDgT�DHBEQ�v�L ÿ { R û"i�BEQC@CP~i
LRIFPuTCQC@GjLR[MXõX�LmIHV
PuQCBE[m�-?�¶ZLmKFKOGJQCBEQCv�PR_ KHXCG�XCBWvuX;ö _oIFGcrsTCGJQC[J]ªD l Gc[wKOIFTCV BWDfGwb;BW@CGcQ�K�BWQ
Y�BWvuTCIFGcD G ��{-LRQC@ G � G LmK�_oIHGcrsTCGJQC[cBWGcD�bA{ � ë�LRQC@ÞBED�V�PuIFGtGwb;BW@CGcQ�K
BEQPRKOXCGJI�BEQ�KOGJIFbmLR\WD
i�B�KOX�\EP~i/GJI l P~i¤GcI�\EGJbRGc\WD�LmQC@qXCBWvuXCGJI £ ]1rsTCBED�K�_oIFGcrsTCGcQ�[cBEGJDc� ïnX�G�¶ZLNKHKOGJQCBEQ�v�LmDF]1V l KOPRKHGcD

ImM



KHPdÌ { R ��¿ QCï � � ë �8� BWQY�BWvuTCIFGcD G ��{tLRQ�@ G � G �¥i�XCBE[MX$DHGJGcV
DyKHP�U�G
KHXCG�V�PRDFKy[cPuV
V
PuQ
bmLR\WTCGRê�BWQ�DFPuV�GyBEQ�DFKMLmQC[cGJDc��KOXCPRTCvuX>��KOX�G�¶ZLNK�D l GJ[JKHIHTCV BED�LRD�XCBWvuXqLmD�Ì { R �&Â QCï � � ë �8� �
ïnXCG²¶ZLmKHKHGcQCGJ@�D l Gc[wKOIHT�VíBWD/QCPRK/LRDFDHP1[cBhLNKOGc@�i�BWKOX�KOXCG����qY/�CLmQC@tKOX�G�DHPRTCIH[JGgPR_>KHXCBED¤QCPuBEDFG
BWDnU�GJ\EBEGwbuGJ@�KHP
U�GyL²OFBWKHKHGcI l IFPuUC\WGcVíi�B�KOX�KOX�GyPRQ1U�P�LRIF@�D l LR[JGc[cIHLm_�K�[c\WP;[M©Z�

¦G`PuV
BWK¤KOXCG`XCBWvuXCGcD�KFöø_oIHGcrsTCGJQC[J]�¶�LmKHKHGcQCGJ@qD l Gc[wKOIHL�_oIFPuVÿKOX�GyD l GJ[JKHIOLR\>pCKFKOBWQCvC�

V��¦n �§��B�h)�NS{@¹�NªU@ ,²Qc�NªU@&<�>� 
�^Q�DHGJ[JKOBWPuQõ{u� G ��i¤G�@CBWDH[JTCDHDFGc@�KOXCG l LRIOLm@CBEvuV PR_�����Y ¶�TC[JKHT�LmKHBEPuQCD�U�GJBEQCvtBEQC[JPuV�ö

l IFGcDFDHBEU�\EG�KOTCIFUCTC\WGcQ�K�¶�TC[JKHT�LmKHBEPuQCDJ�
YZPRIgKOXCG�V
PuDFK l LmIFKj�6KHXCG�DFKOT�@�]�PR_/L�KHTCIHU�TC\EGJQsK�¶�T�BE@
BWQ�_oTCDHGJ@ªi�B�KOX$L�V�LRvuQ�GJKOBW[�p�GJ\E@>�*PuI�V�LRvuQCGwKOPS¶�T�BE@>�¤óËDFTC[MX�LmD`KHXCG
DHPu\ELRIgi�BEQC@�ô�BWD�DHBWV�BW\hLRI
KHP�KOXCGgD�KOTC@;]�PR_ £ Ljb1BEGJI�ö ¢ KOPu©mGcD�¶�T�BE@tKHTCIHUCT�\EGcQ�[cGR�;i�XCBE[MX-X�LRD L�\EPuQCvfXCBED�KOPuI�]u�¡¦$GgIHGwb1BEGJi
UCIFBEG�¶C]ÞKOXCG�DHPuV
GJi�XCLmK�D l GJ[cBhLm\EBEëJGc@Ý\hLRQ�vuT�LRvuG-PR_�KOTCIFUCTC\EGJQC[cGqLRQC@dB�KOD
IHGJ\EGJbmLRQ�[cG�KHP$KHXCG
[JTCIHIFGcQ�K�i¤PuIF©��

� KfBWD�TCDHGw_oTC\zKOP�LR@CP l K�L-\EGcLR@CBWQCv�PuIH@�GcI`@CGcDF[cIFB l KHBEPuQªU�LRDFGc@T l PuQªBEQ�[cPuV l IHGJDHDFBEUC\WG
KHTCIHUCT�\EGcQ�[cGR�*BEQkb1BEGwi PR_¤KOXCG�\WP3i!\EGwbuGc\zPm_ BEQ�KHGcI l \hLRQCGwKMLRI�]�@CGJQCDHB�K^]�¶�TC[wKOT�LmKHBEPuQ�D]£NÄ�åSËwà�¡¼ä{
àwä¶âS©½¼E��{~}UT J U.¤ø�sKOX�G�PuUCDFGcI�buGc@-@CGJQCDHB�K^]tD l GJ[JKHIHTCV £_Wªå¯«�ä »1å¯Ætà�¡{`tàwä¶âS©½¼E�Z{~}UT J ¤>LmQC@tKOX�G�\EP~i
LjbuGJIOLRvRG�KHTCIHUCT�\EGcQ�Kt�qLR[MX�QsTCV�U�GcIE£_WkâRä�ä/Å�â1à�¸mkàwä�âS©½¼E� {j}u} R ¤�ïnXCBWD l GJIHD l Gc[wKOB�buG�BED
LR\EDFP
[JPuQCDHBWDFKHGcQ�Kti�B�KOXÞKOXCG l GJIHDFBEDFKHGcQC[JGqPR_�KOXCG � � � ÀÃÂ DHBEvRQ�LmKOT�IHG�PR_�KHXCG�¨�å¯©ÇÆtåÜ»1å¯¡Oå�Äo£¯{j}SKC{~L¥¤
BWQCGcI�KOBhLm\6IOLRQCvRGf[cLRDH[cLR@CG�D l GJ[JKOIFTCV�� £ Gcvu\WGc[wKOBEQ�vtDHV�LR\W\6BEQ�KOGJIHQ�LR\¥GJQCGcIFvR]�¶�TC[JKHT�LmKHBEPuQCDJ��KHXCG
KHTCIHUCT�\EGcQ�KzGJQCGcIFvR] l GJI¡TCQCB�K¡V�LRDHDJ�ÁÞ��R[cPuQCDFBED�KODzPR_�[JPuQ�KOIFBEUCT�KHBEPuQ�D|_oIHPRV�KHXCG¤KHTCIHUCT�\EGcQ�K�óoBEPuQ�ô
bRGc\EP1[cB�K^] ' LRQC@�KOXCG�¶�TC[wKOT�LmKHBEQCv
[cPRV l PuQCGJQsK�PR_|KOXCGfVtLRvRQCGJKHBE[gp�GJ\E@ h �n� K�BED�[cPuV
V
PuQ�BWQ
KHXCBED/pCGc\E@�KHP�DH[jLm\EGgV�LRvuQCGwKOBW[²¶�TC[wKOT�LNKOBEPRQCD KOP�?�\W_�b�ðGcQ-D l GcGJ@-TCQCBWKHDc�CU�]�@�BWb1BE@CBWQCv�U�] � �gqzc
óoPuI � K+��c$BWQõ[cvuDºö��`LRTCDFDHBhLmQõTCQCBWKHDMô¼��Y�PuI�LRQÝL l�l IHP l IHBhLNKOGc\�]ª@CGJp�Q�Gc@9GJQCDHGJV�UC\WG-L~bRGcIHLRvuG
í ���A� îJ�NKHXCG¶[cPuQ�KOIFBEUCT;KOBEPRQyKHP�KHXCG¤GJQCGcIFvR]�_oIHPRV buGc\WP;[JBWK^]f¶CTC[JKHT�LmKOBWPuQCDºÞ7ùzLRQC@f_oIFPuV V�LRvuQCGwKOBW[
¶�T�[JKOTCLmKOBWPuQCD5Þ � BED ÞeÍïÞ7ù � Þ � Í í�ï ' ï � î

G � í�ï h ï � î
G � ó G ��{3ô

I H



�^Q�BWKHD¥BE@CGcLR\EBWëcGc@y@CGwp�QCBWKHBEPuQ8�NKHXCG¶KHTCIHU�TC\EGJQsK|GcQ�GcIHvm]fBWQC[c\WTC@CGJD|[JPuQ�KOIHBWUCT�KHBEPuQCD6_oIFPuV§LR\E\
i/LjbuGcQsTCV�U�GJIHD�LRQ�@�_oIFGcrsTCGcQ�[cBEGJDc� � P~i/GwbuGcIJ��BWQ�DFPuV
Gy[JBEIF[cTCV
DFKOLRQC[cGJD�PRQCG`V�BWvuX�K�[cPuQCDFBE@CGJI
PuQ�\W]-[cPRQsKHIHBWUCT�KOBWPuQCDn_oIHPRV [cGcI�KMLRBWQ�DF[jLR\WGcDJ��DFPtKOX�LNKj��_oPuI�Gwæ�LRV l \EGm��KHXCGyD l Gc[JKHIOLR\*@CGJ[cPuV l PNö
DFBWKOBWPuQõPR_�VtLmvuQCGJKHBE[�GcQCGJIHvR]R�§Þ � Íyú�-3��Þ � ó��¥ô�V�BWvuX�K�BEQ�[c\ET�@CG�PuQC\�]�Lk[cGJIFKOLRBEQÞIOLmQCvuG�PR_
i/LjbuGcQsTCV�U�GJIHDc�/çgQCG�V
BEvRXsK�[MX�P;PuDFG�KHP�\EP1Pu©�LNK¤KHXCG�GJQCGcIFvR]
BEQtLyp�QCB�KOG�U�LRQ�@�PR_>i/LjbuGcQsTCV�ö
U�GcIFDtPuI�_oIHGJrsTCGcQC[JBEGJDc�n_oPuI
Gwæ�LRV l \EGm�¤i�XCGJQdKOXCG l X�]1DHBE[JD�PR_�KOXCG�BEQCGJIFKOBELR\�ö�PuI�@�BEDHDFB l LNKOBEPRQ
IHLRQCvuG`BEDn@�BEDH[JTCDHDFGc@>�

? l LRI�Kg_oIHPRV GcQ�GcIHvm]u�¥PRKOX�GcIgrsT�LRQ�KHBWKOBWGcD�PR_¶BWV l PuIFKOLRQC[JG�_oPuI`� � e KOTCIFUCTC\EGJQC[cG
LRIFG
KHXCG�V�LRvuQ�GJKOBW[ XCGJ\EBE[JBWK^]dû#èhÍÓí h � ; îJ��i�XCGJIHG h ÍPwÍ� ; �sKOX�G�[JIHPuDFD¤XCGJ\EBW[cBWK^]dû#çvÍÓí ' � h îJ�
LRQ�@qKOXCGfIHGJD l Gc[JKHBWbRG�D l Gc[wKOIOLm\|@CGJ[cPuV l PuDHB�KOBEPRQCD�£_WkâRä�ä/Å�â1à�¸m�âS«�ß Y�å¯©�ß¯wä^à�¨/«��|{~}ST G L¥¤��nïnXCG
LRV
PuTCQ�KHD
Pm_g[cIFPuDHD
XCGJ\EBE[JBWK^]ÞLmQC@�V�LRvuQ�GJKOBW[�XCGc\WBE[JBWK^]�IFGc\ELmKOB�buG�KOP�KOXCG�GcQ�GcIHvm]ÝLRIHG�[cPuQ�bRGwö
QCBWGcQ�KO\�]�V
GjLRDFTCIHGJ@qU�]�KOXCG`_oPu\W\EP~i�BEQCv�@CBEV
GcQCDFBEPuQ�\EGcDFD l LRIOLmV�GwKOGcIFDc�¶ïnXCG�Q�PuIHV�LR\EBWëcGJ@�[cIHPRDHD
XCGJ\EBW[cBWK^]

æ8çaÍ Þ5ü�éXÞ �Þ5ü � Þ � ³ ó G � G ô

BWD/@CGwp�QCGc@-BWQ�KOGJIHV
D PR_6KHXCGgúz\ED�ÃLRDHDFGcInGJQCGcIFvuBEGJD}Þ�ý�þZí�ï 'gÿÿh ï � îf£©WkâS¡®~ã®Å-âS«�ßdWkâS«&»1à�«8à�`N�
{~}ST J ¤���LRQC@-\EBWGcDnU�GJK^i¤GcGJQ�éf{yLRQ�@ � {u� £ PuIHV�LR\EBWëcGJ@�VtLRvRQCGJKHBE[gXCGJ\EBW[cBWK^]

æ=è�Í Þ7
#éÌÞ��Þ7
 � Þ�� ³ ó G �7I�ô

BWD¡i�IHBWKFKOGJQ�XCGJIHG�BEQ�KOGJIHV
D�PR_gÞ7
8�uKHXCG�VtLRvRQCGJKHBE[ GJQCGcIFvR]�BEQ�\EGw_�KFö X�LRQC@CGJ@�ó l PRDHBWKHBWbRGnXCGc\WBE[cB�K^]�ô
D l LmKOBELR\>D�KOIHT�[JKOT�IHGcDJ�8LmQC@¦Þ��*��KHXCG`VtLRvRQCGJKHBE[�GcQ�GcIHvm]-BEQ-IHBWvuX�KFö^XCLRQC@CGJ@�óoQCGcv�LNKOBWbRG`XCGc\WBE[cB�K^]�ô
D l LmKOBELR\�DFKHIHTC[wKOTCIFGcDJ��LRQ�@tBED�DFBEV
BE\hLmIH\W]`[JPuQCD�KOIOLmBEQCGJ@�KOPyU�G�U�GJK^i¤GcGJQdéy{gLRQC@ � {u� £ PRKOGnKOXCLmKÞ � Í�Þ5
 � Þ��|�z��BEvRXsK�ö^X�LmQC@CGc@8��BEQ�KOXCBWD/[cPRQsKHGwæ1Kj��V
GjLmQCDnL�DFGcQCDFGyPm_¥IHPRKOLmKOBWPuQ�_oIFPuV KOXCGfý
@CBWIHGJ[JKOBWPuQ�KOP~i/LRIH@CD6KHXCGJ6g@CBEIFGc[wKOBEPRQfLmD*PRQCGzDOLRV l \WGcD¥BEQ�KOX�G l PuDFBWKOB�buG���@CBEIFGc[wKOBEPRQ`_oPRI¥L�IFBEvuX�K�ö
X�LmQC@CGc@&ó � ³ ¸ ³��1ô�[cP1PuIH@�BEQ�LmKHG�D�]1DFKOGJV�� £ PRKHG�KHX�LmK�KHXCBEDf@CGJpCQCGc@ÞLqD l LmKHBhLR\ l Pu\hLRIFBEëcLmKOBWPuQ>�
i�XCBW[MX�BED¤@CBED�KOBWQC[JK¶_oIHPuV KHXCG�KHBEV
Gwö @CPuV�LRBEQ�@CGwp�QCBWKHBEPuQ�D¤PR_ l Pu\ELRIHBWëjLmKHBEPuQ�Pmî8GJIHGc@�U�] l \ELRDHV�L

l X�]1DHBW[cD5£_^Zä*¨ ªu��{j}u} G ¤�PuI
P l KHBE[cDE£N·gå¯¡º«&âS«�ß §�å¯© á¼��{~} J¥R ¤ø�S�^Q�KOGcIFV�D
PR_gKHXCGqBWQ�KOGcvRIOLmKHGc@
I J



V�LRvuQCGwKOBW[gXCGc\WBE[JBWK^]�D l GJ[JKHIHTCV��Þ �
 Í {
G ltÞ � ��� -0�tï �!ï û#è�ó��¥ô n ³Þ �� Í {
G l Þ � é � -3�!ï �!ï�ûiè�ó'�¥ô n � ó G �LKsô

ïnXCGqV�LRvuQCGwKOBW[�X�Gc\EBW[cB�K^]õBED
BEV l PRIFKMLmQsK
BWQÝKHXCG l IFGcDFGcQ�K�[cPRQsKHGwæ1K�U�Gc[cLRTCDHGqD l LmKHBhLR\
X�LmQC@CGc@�QCGcDFD�BWD/IFGc\hLNKOGc@�KHP�IHGJDHPuQCLRQC[cG�[JPuQC@CB�KOBWPuQCD¤i�B�KOX�[MX�LmIHvuGJ@ l LRIFKHBE[J\EGcDJ� � IHPRDHDnXCGJ\EBE[JBWK^]
IFGc\hLNKOGcD�KOPyKOXCG�@CBEIFGc[wKOBEPRQ�PR_ l IHP l LRv�LmKHBEPuQ
PR_6\ELRIHvuG�LRV l \WBWKOT�@CG�?�\W_�bzðGJQ�i/L~bRGcD i�B�KOXtIFGcD l GJ[JK
KHPqL�TCQCBW_oPRIHVAPuI`DF\EP~i�\W]kbmLRI�];BWQCv�U�LR[M©svuIHPRTCQC@�V�LRvuQCGwKOBW[�p�Gc\W@ " q]£�·gà�©Eã®Å�à�¡�âS«�ß(¾fâ�s�¨ôw�
{~} J {uêºWkâRä�ä/Å�â1à�¸m�âS«�ßFY�å¯©�ß¯wä^à�¨/«��z{~}UT G L¥¤�� è PmKOX�KOPuvuGwKOXCGJI`@CGJKHGcIHV
BEQ�G�KHXCG l Pu\ELRIHBWëjLmKHBEPuQ
PR_*KOX�G`i/LjbuGJD�BEQ�KHXCG l \hLRDFVtL�_oIHLRV
G�£�^�Æ#¨�ä/Å�àwä/âS©½¼E�>{~}UTSK¥¤ø�

¢ Gc[wKOBEPRQ$?f��M-PR_ ? lCl GJQC@CB¯æª?í@CBWDH[JTCDHDFGcDfKHXCGtV
GjLmQCBEQCv-PR_/VtLmvuQCGJKHBE[�XCGJ\EBW[cBWK^]kLRQC@
B�KODn[cPRV l T;KMLmKHBEPuQ�BWQ�V
PuIFG�@CGJKOLRBE\��

V�� � s�B�@aS*�'ç��)��;=B*¸%��@$ ��NS/>� i;8�?��,i:�;=B�;�ªS>�@�B¯�' D>��'ª3 
?�DtV
GcQ�KHBEPuQCGJ@SLRU�P~buGR��Y|BEvuTCIFG G �W{�DFXCP~i�DtKOX�Gq[cPRV l T;KOGc@9D l Gc[JKHIOLR\�pCKOD
_oPuItPRQCG

PR_�KHXCGgIUI�BEQ�KHGcIFbmLR\WD�_oIFPuV r¥àHâSÆtå¯«Þàwä�âS©½¼$£Â{~}u}STuL¥¤��yïnX�G�[cPuV l T�KHGc@�D l Gc[wKOIOLm\¡UCIHGcLR© l PRBEQ�K
_oIFGcrsTCGcQ�[J]�BWD²Ù�ÚÜÛ�Í R¹� KUK � ë�LRQC@qKHXCGyp�KHKOGJ@�BEQ�GcIFKHBhLR\¥LmQC@�@CBWDHDHB l LmKHBEPuQ-IOLmQCvuG�D l GJ[JKHIOL�LRIFG
Ù �	�½��
 4 q�ý¹q 
 q �� LRQC@ Ù �	�7¿�
 � Â ý¹q 
 q �� �¥IHGJD l Gc[JKHBWbRGc\W]R��ïnXCG
p�KHKOGJ@$BWQCGcI�KOBELR\�IHLRQCvuG�D l Gc[wKOIHL-_oPuI�KHXCG
IUI�GJbRGcQ�KOD�IHLRQCvuG�_oIHPRV\Ù �	�¦��
 ¿�# ý¹q 
 q �� KOPdÙ �	�¦��
 �øÂ ý¹q 
 q � � ��ïnXCG�LjbRGcIOLmvuG�pCK�PR_ BWQCGcI�KOBELR\zIOLRQ�vuG
D l GJ[JKOIHL�BEDgÙ �8��
 #�# �zBEQ�G¼æ�[JGc\W\EGcQ�K�LmvuIHGJGcV
GcQ�K�i�BWKHXKOX�G�Ù � � ÀÃÂ l IHGJ@CBE[wKOBWPuQ�PR_H¨�å¯©ÇÆtåÜ»1å¯¡Oå�Ä
£Â{~}SKC{jL¥¤ø��ïnXCG�@�BEDHDFB l LNKOBEPRQqIOLmQCvuG�D l GJ[JKHIOL�IOLmQCvuGf_oIFPuV[Ù �	� � 
 q�q�ý¹q 
 q � � KOP�Ù �	�N¿�
 ¿åÂ ý¹q 
 q �� ��i�B�KOX
KHXCG�LjbRGcIOLmvuG�U�GcBWQCv�Ù �&Â�
 q ¿ � £ P�[c\EGcLRI�[cPuIFIHGJ\hLmKHBEPuQ-U�GJK^i¤GcGcQ�KHXCGfp�KHKOGJ@qBWQC@CBE[JGcD�PR_�KHXCG`K^i/P
IHLRQCvuGJD�BWDnPuUCDFGcIFbRGc@>�

Y�BEvuT�IHG G �W{cUqDHX�P3i�DgKHXCG�QCPRIHV�LR\EBWëcGc@�V�LRvuQCGwKOBE[`XCGJ\EBW[cBWK^]-D l GJ[JKHIHTCV _oPuI�KHX�LmK�DOLRV
G
BWQsKHGcI�bRLm\ø�tïnX�GcIHG�BEDfL�Q�Gcv�LmKHBWbRG�DFBEvuQ�LNKOTCIFGtLmKy@CBWDHDFB l LmKHBEPuQ�IHLRQCvuG�_oIHGJr1T�GcQC[JBEGcDJ�zLjbuGJIOLRvuBWQCv
é R.�NGUJ MyP~bRGcI/KHXCPuDHG�_oIHGJr1T�GcQC[JBEGcD/TCDHGJ@tKOP�[cLR\E[JTC\hLNKOGnKOXCG�@CBEDFDHB l LmKOBWPuQ
IOLRQCvRG�D l GJ[JKOIHLR\�DH\EP l Gm�
ïnXCGyV�L�OFPuIHB�K^]�PR_�BEQ�KOGJIFbmLR\WD�XCL~bRGfX�Gc\EBW[cB�K^]�DHBWvuQ�LmKHTCIHGJDc��{�I�PuT�K�PR_vISI
X�LjbRG^ï æ=è�ï$b R.�NG ê G {
PuT;K PR_�ISIfX�LjbuG+ï æ=è�ï0b R.� {�M;ê;LRQC@ GUJ PuT�K/PR_�IUIyX�LjbuG]ï æ=è�ï0b R¹� {u�HY�å¯©�ß¯wäºà�¨/«kàwä�âS©½¼1£Â{~}u}SKS¤

IUT



QCPmKOGc@tDHBEV
BE\ELRI¡U�GcX�Ljb1BEPRI¤i�XCGJIHGcBWQ�V�LRQ�]u�1UCT�K Q�PRKnLR\W\ø��BWQsKHGcI�bRLm\ED¶DFKOT�@CBEGJ@�U�]�KHXCGcV DHX�P3i¤Gc@
DFBEvuQCB�p�[jLmQsK�V�LRvuQ�GJKOBW[ XCGJ\EBE[JBWK^]fDHBWvuQ�LmKHTCIHGJDzBEQ�KOXCG�@CBWDHDFB l LmKHBEPuQ�IOLRQCvRGR�¡�^Q�[cPRQsKHIOLRD�Kj�1BEQCGJIFKHBhLR\
IHLRQCvuG�VtLmvuQCGJKHBE[-XCGJ\EBE[JBWK^]õD l GJ[JKHIOLPuDF[cBW\E\hLNKOG�IOLmQC@CPuV
\W]�LRD�Lk_oTCQC[wKOBEPRQ9PR_g_oIFGcrsTCGJQC[J]R��BWQ
LRvRIHGcGJV�GJQ�K�i�BWKHX WkâRä�ä/Å�â1à�¸m�âS«�ß Y�å¯©�ß¯wä^à�¨/«5£¯{j}UT G L¥¤��n¦GfDHX�Lm\E\¥IHGwKOTCIFQqKOP
KOXCBWD�IFGcDHT�\WKgBWQ
DFGc[JKHBEPuQ^I�� G �

ïnXCG�·�à�©Eã®Å�à�¡gâS«�ß.¾fâ�s�¨ôi£Â{~} J {R� l �¹IUMSISKS¤ZG¼æCLmV�BWQ�LmKOBWPuQ�PR_>BWQCGcI�KOBELR\CIOLmQCvuG�_oIHGcrsTCGJQ;ö
[JBEGcD�LRIHvRTCGcD�KHX�LmK�ã�KOXCGfD l Gc[wKOIOLti�B�KOX�DH\EP~i¤GcI�_ËLm\E\EPmî8DnKOGJQC@�KOPtU�G�LRDHDFP;[JBhLmKHGc@qi�B�KOXqX�BEvuXCGJI
KHGcV l GJIOLmKHTCIHG�IFGcvuBWPuQCDc�Lä$LRQC@õi/G-PuU�DHGcI�buG�KOX�BED�DOLmV�G�@CG l GJQC@CGJQC[cG�LmK�LkDFKOLmKOBWDFKHBE[jLm\¤\WGJbuGJ\
óoDHGcG�Y�BEvuT�IHG G �NIRL�ôw� � P~i/GwbuGJIc��BWKfBED l GJIHX�L l D�V�PRIHG
[cPuIFIHGc[wK�KOP�DFKOLmKOGtKHX�LmKfKOXCG�IOLRQCvRGtPR_
BWQCGcI�KOBhLm\�IHLRQCvuG�BEQC@CBW[cGJD Q�LRIFIHP~i�D i�BWKHX�BEQC[JIHGcLRDHBWQCv l IFPRKOPuQ�KHGcV l GJIOLmKHTCIHGgLRQC@�[cPRQC[cGJQsKHIOLmKHGcD
PuQ�KOXCGg\WP~i/GJDFK bmLR\WTCGcD¤BEQ�KHXCGgPuU�DHGcI�buGJ@�IHLRQCvuGm�zïnXCGg@CBWDHDFB l LmKHBEPuQ�IOLRQ�vuG�BWQC@CBE[JGcD¤[cPuV l T�KHGc@
BWQ
KHXCBED¶LRQ�Lm\W]1DHBWD¶U�GcXCL~bRG�BWQ
KHXCG�P lCl PRDHBWKHG�DHGcQ�DHGR�zX�BEvuX;öøKOGJV l GcIHLmKOTCIFG l IHPmKOPuQ
@CBED�KOIFBEUCT�KHBEPuQ�D
KHGcQC@�KOP�DFXCP~i�KHXCGgDFKHGcG l GJDFK�D l Gc[JKHIOL�óËDFGcG`Y�BWvuTCIFG G �7IRUZôw��ïnXCBEDnDFTCvuvuGJDFKODnKHX�LmKnD�KOGcG l GJI�@CBEDºö
DFB l LmKHBEPuQ�IHLRQCvuG�D l Gc[wKOIHL�LRIFG
LRDHDFP;[JBhLmKHGc@�i�BWKOXªvuIFGjLmKHGcI`XCGjLNKOBEQ�v�IHLmKOGJDc��ï|P�L�@CGcvuIFGcG�KOXCBWD
BWD
Q�PRK
[cPuQCDFBED�KOGcQ�K�i�BWKOX £ Ljb1BEGJI�ö ¢ KOPu©mGcD�KOXCGJPuIF]R� UCT�K
i¤G�V�T�DFK�IHGcV
GcV�U�GJI�KHX�LmK l \ELRDHV�L
@CBWDHDFB l LmKHBEPuQ l IHP1[cGcDFDHGJD�LRIFG`QCPRKnKOX�GyDHLRV
GfLmD�KHXCG�Ù � ��_oPuIHV
DnTCDFGc@qU�]E·�âRäºã®Å�à�©Eå¯¡f£¯{~} JSR ¤��

ïnXCG�[J]1[c\WPRKOIFPuQk_oIHGJr1T�GcQC[w]�[cPuV l T�KHGc@k_oIHPuV KOX�G�L~bRGcIHLRvuG�VtLmvuQCBWKHTC@CG�Pm_¶KHXCG�p�GJ\E@
_oPuIzKHXCG�BWQ�KOGcI�bmLR\�DHXCP~i�Q�BEQ�Y�BEvuT�IHG G ��{�BWDtÙ�ÝºÞJþ !vÏ¥á G �EÍ R.�NR }u} � ëR�¡� K¤BED�Lm\Wi/L~]1D�KOXCG�[jLmDHG
_oPuI¶KOXCGfIUI l GcIHBWP;@�D/Gwæ�LRV
BEQ�Gc@�KOXCLmK�Ù�Ý�Þ � Ù�Ú ÛzLRD/DHXCP~i�Q-BEQ�Y|BEvuTCIFG G �7KC�;UCT�KnB�K BWD LR\WDHP�KHXCG
[cLRDHG�KOXCLmK�Ù�ÝºÞ§b R¹� {�Ù�ÚÜÛF�

ïnXCBEDyIHGJ\hLmKHBEPuQCDFXCB l BWQC@CBE[cLmKOGJD�KOX�LmKfBEPRQ$[w];[J\EPRKHIHPuQ$@�LRV l BEQ�v�V�Lj] l IHP~b1BE@�G�LRQ$Gwæsö

l \ELRQ�LmKHBEPuQ�_oPRIgKOXCG�PuQCDFGJKyPR_¶KOXCG�@CBWDHDFB l LmKHBEPuQkIHLRQCvuGm��¦G l TCIFDHTCG�KOX�BED l PuDHDFBEUCBW\EBWK^]�BEQkKHXCG
QCG¼æ1K�[MXCL l KOGJIc�

Iu}



�p���T�?B�@ V��¦n�� ó�Luô�egG l GJQC@CGJQC[cG�PR_gBWQCGcI�KOBELR\/IHLRQCvuG-D l Gc[wKOIHLR\�BEQC@CG¼æÝLRQC@�óËU�ô�@�BEDHDFB l LNKOBEPRQ
IHLRQCvuG�D l GJ[JKOIHLR\6BEQ�@CGwæ-PRQ�DFPu\hLRI¤i�BEQC@ l IHPmKOPuQ�KOGJV l GcIHLmKOT�IHGR�

K R



�p���T�?B�@ V�� � � è GJX�Ljb1BEPuI�PR_*KOXCG`PuU�DHGcI�buGJ@�UCIHGcLR©t_oIFGcrsTCGcQ�[J]EÙ�ÚÜÛ�bRGcIFDHTCD l IHPRKHPuQ-[J]1[c\WPRKOIFPuQ
_oIFGcrsTCGcQ�[J]5Ù�ÝºÞJ��?�D�[J]1[c\WPRKOIFPuQ�_oIFGcrsTCGcQ�[J]kDF[jLR\WGcD�i�B�KOX�°���KHXCG�U�GcX�Ljb1BEPuI�PR_
UCIFGjLR©-_oIHGJrsTCGcQC[w]qi�B�KOXk���qY9D�KOIFGcQCvRKHX�BEDgLm\EDHP�DHXCP~i�Q>�`ïnXCG�@CLRDHXCGJ@k[cTCI�buG
[JPuIHIFGcD l PuQC@�D�KHP�GJrsT�LR\EB�K^]�Ù�ÚÜÛ�ÍØÙ�ÝºÞJ�

KC{



�FEHGJI�K@LNM��
�#�� �õ	 ��� ����% 	���� 	���	����!���

�
	&%�	������q���m�$%d���
	���	�����!��ðy��% �����
	k�ãð��y	&����� :�q�
' 	������

n��*C �!B�;8�N D'c@�Bt �@��}S'�ºªS>���;.>���Qc�º 
·gà�©Eã®Å�à�¡�âS«�ßÿ¾yâ�s�¨ôE£¯{~} J {�¤�@CGcV
PuQCD�KOIHLmKOGqKHX�LmK�KOXCG�BWQCGcI�KOBELR\�IOLRQCvRG^¶�TC[wKOT�LNKOBEPRQCD

{ �7H �{ R ��¿ � Ù � ç � R¹�NR K � ë`LRIHG`\hLmIHvuGJ\W]�KOIHLRQCDFbRGcIFDHG`KOP�KOXCG`V
GjLRQ-V�LRvuQCGwKOBW[�p�GJ\E@>��ïnXCGw]
@CGwp�QCGnL�[cP1PuIH@CBWQ�LmKHG¶D�]1DFKOGJV!IFGc\hLNKOBWbRG¶KHP�KOX�G/V
GjLRQfVtLRvRQCGJKHBE[�p�Gc\W@�@CBWIHGc[wKOBWPuQ��" LmQC@�IOLm@CBhLR\
@CBWIHGJ[JKOBWPuQ��� LR[J[cPuIF@CBEQ�v�KOPªó��" ���� ³��" �9ó��" � �� ô�³!�" ô�LRQC@k[cPRQC[c\WTC@CG�KOXCLmKgKOX�G�L~bRGcIHLRvuG
bmLRIFBhLRQC[JGcD¡_oPuI¡KHXCGcDFG�KHXCIHGJG�[cPuV l PRQCGcQ�KOD�X�LjbRG�KHXCG�IOLmKHBEP�M��mK
�C{u��ój¨�©Eà�¨/«�àwä¡âS©½¼c£Â{~}u}�{�¤�LRQC@U�Å�à�«$àwä¤âS©½¼?£¯{j}u}�{�¤8X�LjbuG`DHTCU�DHGcrsTCGJQ�KO\W]�DFXCP~i�Q�bmLRIFBhLmKHBEPuQCD¤BEQ�KOX�BED IFGcDHT�\WKj� ô�¦G�QCPmKOGgKOXCLmK
KHXCBEDgBWV l \EBEGJD�L�IOLmKHBEP�_oPRI�KOXCGfKOPRKOLR\|bmLRIFBhLRQC[JGfKHIOLRQCD�buGJIHDHG�KHP-LRQC@�LR\WBEvuQCGJ@�i�B�KOX�KOX�G�V�GcLRQ
p�GJ\E@�PR_z}t��{u� ¦$GfG¼æ1KOGcQ�@�KOXCBWD�LmQ�LR\W]1DFBED�_oPuI�BEQCGJIFKOBELR\>IHLRQCvuG`_oIHGJr1T�GcQC[JBEGcD R.�NR { �� Ù � ç �� R.� I
� ë`LRQC@�@CBEDFDHB l LmKOBWPuQ�IOLmQCvuGg_oIHGJrsTCGcQC[JBEGJD R¹� M �� Ù � ç �� { � M � ë
óoi�BWKHX-\hLRIFvuG�bmLRIHBELmKOBWPuQ�@CT�GgKOP
KHXCG`\EP1[jLmKHBEPuQ�Pm_|KHXCG`[cPuV l T�KHGc@�D l Gc[JKHIOLR\6U�IHGjLm© l PuBWQsKMôw�

YZPRI�GjLR[MXÝPR_�PuTCI�BWQ�KOGcI�bmLR\EDJ�¡i/G-IHPmKMLmKHG�KOXCG�@�LNKML�BEQ�KHP�KHXCG�DOLmV�G�V
GjLRQ1ö p�GJ\E@�[JPmö
PuIF@CBEQCLmKOG�D�];D�KOGJV LRDi·gà�©Eã®Å�à�¡
âS«�ßm¾fâ�s�¨ô�LmQC@IFGc[cPRV l T;KOG�KOXCG l P3i¤GcIyD l Gc[wKOIHL�_oPu\W\EP~i�BEQCv
KHXCG�V�GwKOXCP1@�PuT�KO\WBEQCGJ@�BEQ�DHGJ[JKOBWPuQ G � G �
��PuIHG�@CGwKMLRBW\EDJ�6BEQC[J\ETC@CBWQCv�KOX�G
V
GJKHXCP1@ªPm_/V�LmKOIFB�æ
IFPRKMLmKHBEPuQ-LmIHGyLjbRLmBE\hLmUC\EG�BEQ�? l�l GJQC@CB�æ è �
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LRIFG�[cPRQCDHBWDFKOGJQ�KO\W]�\EGJDHDtKHX�LRQdBWQCGcI�KOBELR\�IOLRQCvRG�IOLmKHBEPuDJ�nBEV l \W]1BWQCvL$@CGc[JIHGjLmDHGc@�BWV l PuIFKOLRQC[JG
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@CBWDHDFB l LmKHBEPuQ�IHLRQCvuGm�væ=è��-ï*IHBELRQCvu\WGcDfLRIHG
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K�M



£_^Zä)¨ ªu�¤{~}u} G ¤ø�k�6GwK�TCD�QCP~i [cPuQ�DHBE@�GcI�BWQõvuIHGcLmKOGJI�@CGwKMLRBW\¤KOX�G�@�LmKOLqTCQC@CGJIH\�];BWQCv�KOX�G�\hLmKFKOGJI
[JPuQC[c\WTCDHBWPuQ>�

�^Q�Y�BEvuT�IHG�I;� G i¤GnDHXCP~iÝKOXCG/QCPuIHV�LR\WBEëcGJ@�[JIHPuDFDzXCGc\WBE[cB�K^]�æ8ç*[JPuV l T�KOGJ@�_oIHPuV�BEQCGJIFKHBhLR\
IHLRQCvuG
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PuUCDFGcI�bRLNKOBEPRQ�LR\>Gwb;BW@CGcQ�[cG
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PR_�KHXCG�@CBWDHDFB l LmKHBEPuQ9IOLRQCvRGõóËDFGcG ·�âS¡º«8à®E£Â{~} J }¯¤�_oPuItL�@CBEDF[cTCDFDHBWPuQSPR_`DHGwbuGJIOLR\���BWQC[c\WTC@CBEQ�v
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GcDgDFBEvuQCB�p�[jLmQsKc�
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¢ BEQC[JGzi/G¤LRIHG¶LRDFDHTCV
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[J\EPuDFGf[JPuIHIFGc\hLNKOBEPRQ�i�BWKOX-KOX�GfPuU�DHGcI�bmLmKOBWPuQCDc�/ïnXCGfV
P1@CGc\WD�LmIHG`TCQCDHLmKOBWDF_ËLR[wKOPuI�]u� ïnXCBWD�V�BWvuX�K
PuQ�\W]�IFGD¶�GJ[JK�KOX�G�DHBEV l \WBE[cB�K^]
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GtKHX�LmK�¶�TC[JKHT�LmKHBEPuQCD�LRIHG�PuT�K�ö
i/LRIH@ l IHP l Lmv�LmKOBWQCv�LmQC@ " qnBED¤BEQ�i LmIH@>��óoïnXCBED/i¤PuTC\W@�LR\WDHP�P1[c[JTCI/_oPuI¤BEQ�i LmIH@ l IFP l LRv�LNKOBEPRQ
LRQ�@�PuT�K^i/LRIH@ " qc�þô�ïnX�G�IHGJVtLRBWQCBEQ�v
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� PuQCDHBW@CGcI|KOXCG l PuDFDHBEU�BE\EB�K^]�KOX�LNK¡PuUC\WBErsTCGJ\W] l IHP l LRv�LmKHBEQCv�i LjbRGcDz_oPuIHVüLmK�\EGjLmDFKzL l PuIºö
KHBEPuQ�Pm_|KHXCG�BEQ�_oGJIHIFGc@ G ö^e [cPuV l PRQCGcQ�Kj�zïnX�GcIHGyLRIFGgKOXCIFGcGgi/LjbuG`V�P1@CGJD _oPuI \EP~i öø_oIHGcrsTCGJQC[J]R�
PuU�\EBErsTCGJ\W] l IHP l LRv�LmKHBEQCv�GJ\EGJ[JKOIFPuV�LRvuQCGwKOBE[�i LjbuGJDc�

{R��KHXCG�_ËLRDFK�V�LRvuQ�GJKOPRDHPuQCBW[gi LjbRGRê

G ��KHXCG`DHXCGcLRI�?�\�_�b�ðGJQ�i/LjbuGmê�LmQC@
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I;��KHXCG`DH\WP3i ö V�P1@CG�i/LjbuGm�

è PRKOX`KOX�G�_ËLmDFK*VtLmvuQCGJKHPuDHPRQCBE[¡i/LjbuG LmQC@yKHXCG¶DH\EP~i ö V�P1@CG¡i/L~bRG/LmIHG¶XCGjLjb1BE\�]g@�LRV l Gc@
BWQ�L�XCBWvuX;öøÎ l \hLmDHV�L���IFGcv�LRIF@C\EGJDHD�PR_�i/LjbuGJ\EGcQ�vRKOX�£�·�âS¡º«8à®w�>{j} J }¥¤�� � P~i/GwbuGcIJ��¦�� £ eü@�LNKML
D�KOTC@CBWGc@yXCGcIFGcBWQ>�RLmD¥i¤Gc\W\1LRD6KOXCPuDFG�IHG l PuI�KOGc@yGc\WDHGwi�XCGcIFGR�uBWQC@CBE[cLmKOG¡KHXCG l IHGJDHGJQC[cG¤PR_�LnD l Gc[wKOIHLR\
UCIFGjLR© l PuBEQ�K�LmK-DF[jLR\WGcD�QCGcLRI�KOX�PuDHG�PR_fBEPuQSvm];IFPuV
PRKOBWPuQ>� i�XCBW[MX&i¤GªLRDHDFP;[JBhLmKHG�i�BWKOXSKHXCG
@CBWDHDFB l LmKHBEPuQ l IHP1[cGJDHDFGcDc�y�^QkKOXCBWD�BWQsKHGcI l IHGwKMLmKHBEPuQ�B�KgBWD�XCBWvuXC\W]�TCQ�\EBE©mGc\�]�KHX�LmK�KOXCG�_ËLRD�KFönLRQC@
DF\EP~i ö^V
P;@�G�i LjbuGJD�[jLmQ l IFP~b;BW@CG
LRQ$LR@CGcrsT�LNKOGtG¼æ l \hLRQCLmKOBWPuQ�PR_¤KHXCG
PuUCDHGJIFbRGc@�@�LNKML��
ïnXCG
DFXCGjLRI�?�\W_�bzðGcQ�i/LjbuG-U�Gc[cPRV�GJD�KOXCG�©sBEQ�GJKOBW[�?�\�_�b�ðGcQ�i/L~bRG�i�XCBE[MXÞ@CGwbuGc\WP l D
L�DHT�UCDFKOLRQ�KOBhLm\

l LmIOLR\W\EGc\;Gc\WGc[JKHIHBW[ p�Gc\W@
[JPuV l PuQ�GcQ�K�i�XCGcQ�KOXCGni/LjbuGcQsTCV�U�GJI � BEQC[JIHGjLmDHGcD�DFTC[MX�KHX�LmK � àµc � Ì
{u�Ci�X�GcIHGZc � Í�Ð���á�!vÏyBED KHXCG`BEPuQ-BWQCGcI�KOBhLm\8DH[cLR\EG+£©¼`â¯~àñ»�â�½¶âtâS«�ß%^�âRäºåN�>{j}UTu}�êR^Zä*¨ ªu�6{~}u} G ¤ø�
óo�^QÞLdÎ�ÌÔ{ l \hLRDFVtL��*KOXCGt[cPuQC@�BWKOBWPuQ_oPuIyKOXCGtPuQCDHGwK�PR_nKOX�G l LRIHLR\E\WGc\�Gc\WGc[JKHIHBW[tp�Gc\W@�V�L~]
U�G�i�IFBWKFKOGcQ9LRD � à�¾�
kÌ {u�/i�XCGJIHG�¾�
�Í o���� á�!vÏkBED�KOX�G l IFPRKOPuQ9�¥LRIHV
PuI�IOLR@�BETCDJ�þô"�^Q
KHXCBEDyIHGJvuBEV
GR�¥KOXCG�©sBEQCGwKOBE[
?�\�_�b�ðGcQ$i/LjbuG�BWDfX�BEvuXC\�]�@CBED l GJIHDFBWbuGm�¡LRQ�@KOXCG�IHGcLR\ l LRIFK�PR_ KHXCG
i/LjbuGq_oIFGcrsTCGcQ�[J]9LRDF]1V l KOPRKHBE[cLR\E\�]õL lCl IHP�LR[MX�GcD�KHXCGqBWPuQÝ[J]1[c\WPRKOIFPuQ�_oIFGcrsTCGcQ�[J]u��úz\EGJ[JKOIFPuQ
�¥LRQC@CLRT�@�LRV l BWQCv�U�Gc[JPuV�GJD BEV l PuIFKOLRQ�K/U�Gc[cLRTCDHG�Pm_6KOXCG l IHGJDHGcQ�[cG`PR_6KOX�G l LRIHLR\E\WGc\ZGc\WGc[JKHIHBW[
p�GJ\E@k[JPuV l PuQCGJQ�Kj�¥LRQC@�BWPuQk[J]1[c\WPRKOIFPuQk@�LRV l BWQCv�[jLmQ$Lm\EDHP l \hLj]�L�DFBEvuQCB�p�[jLmQsKgIHPu\WG�BEQ�KHXCG
@�LmV l BWQCv l IFP;[JGcDHD�BW_1ê%Ì !vÏs�

ïnXCG�PuQCDFGJK`PR_¶DHT�UCDFKOLRQ�KOBhLm\¡@�LRV l BEQ�v�L lCl GjLRIFDgKOP�DF[jLR\WG�i�BWKHX�KOXCG��¥LRIFV�PuI�IOLR@�BETCDJ�
LRDyBEDyDHT�vuvuGcD�KOGJ@�BEQ$Y�BEvRTCIHGgKC��{u�|i�X�BE[MXDFXCP~i�D�K^i¤P�IHG l IHGJDHGcQ�KOLmKOBWPuQCD�Pm_/KOX�GtIHGJ\hLmKHBEPuQ�DHXCB l
U�GJK^i¤GcGJQdKOXCG��¥LRIHV
PuI�IOLR@�BETCD�_oPuI�KOXCGJIHV�LR\ l IHPmKOPuQCD�LRQC@ÝKOXCG�@CBWDHDHB l LmKHBEPuQÞi LjbRGcQsTCV�U�GcI� ������ þ G �?Ù �m½ áSÐcÑ¯Ò��§egBEDFDHB l LmKOBWPuQ�DFGJKHD�BEQ9i�XCGJQ � �8� DH[cLR\EGJD-LRIHG�PR_�KOX�GkPuIH@CGJItPR_`KHXCG
l IFPRKOPRQ$�¥LRIFV�PRIgIOLR@�BETCDJ�>i�BWKOX�PuT�K�IFGcv�LRIF@k_oPuI�Ô_ÕcÖz��? DF\hLRU�vuGJPuV
GJKOI�]qi¤PuTC\W@ªBWQ�KOIHP1@CTC[JG
LRQqGwæ1KOIHLt_ËLR[JKHPuI�PR_¡[cPuDPÔ_Õ�ÖÞBWQ�KOPtKHXCG�@CG l GJQC@CGJQC[cG�PR_ � ������ PuQ5¾�
���i�XCBE[MXkBWD�V�LRQCB�_oGcDFKH\W]
LRU�DHGcQ�K�BEQ&Y�BWvuTCIFGdKC��{u�!¦$GªXCL~bRGªLR\EIFGjLR@�]9DHGJGcQ�BWQ�Y�BEvRTCIHG�I;��M�PuQ l LRvRG M¯K�KOX�LmK-KHXCG
l LmIFKOBW[cTC\ELRI�[MXCPRBE[cG�PR_�LÞDH\hLmU&vRGcPuV
GJKHIF]d_ËLRBW\EDtKHPÞPuIHv�LmQCBEëJG�KOXCGªPuUCDFGcIFbmLmKHBEPuQ�Dc�íçgQ&KHXCG
PRKHXCGcItX�LRQC@>��Y�BWvuTCIHG^KC��{�DHGJGcV
D�KOPõDHT�vuvuGcD�K�KOX�LNK�KOXCGJIHGkLmIHGkLR\�i Lj]1D�¶�TC[wKOT�LNKOBEPRQCDtKOXCLmK
l IFP¯OFGc[wKyPuQ�KOP^ÐcÑ¯Ò LRD
óËDFPuV�G�V�TC\WKHB l \WGfPR_Oôf¾�
qKHP-VtLRIF©�KHXCG�PuQCDFGJK`PR_¤@CBEDFDHB l LmKOBWPuQ>�yïnXCG
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ÂkÃmÄoÅqÆBÇ È!ÉÊ	Ë=Ì«Í®Î�Ï�ÐOÑ�Ò�Ò�ÓOÔ�Õ;ÖRÎDÒ�Ï�Ï�×;ÎhÍÙØ�Ú;ÛkÒ�×;ÓªØ�ÚÝÜDÓOÔ�Ï�Ó�Ô�Ó�Ö�Ñ�Ò�ØRÎ�Ú;Ï�×;ØRÕ_Þ�ÓMÒ�Í®Ó�ÓOÚ�Ò�×;ÓªÎ�Þ;Ï�ÓOÔ§Ü�ÓOßà Ô�ÓOáÝâ;ÓOÚ�Ð�ã�ägÑDÔ�åÝØRÚ�Û¯Ò�×;Ó Î�Ú;Ï�Ó�Ò�Î à Ò�×;Ó5ß;ØRÏ�Ï�Ø�Õ	Ñ�Ò�Ø�Î�Ú�Ô�Ñ�Ú;Û�Ó ÑDÚ;ß�Ò�×�Ó�æ!ÑDÔ�ägÎDÔÔ�ÑDß;ØRâ�Ï à Î�Ô�Ñ'Ò�×;Ó�Ô�ägÑDÖ;Õ;Ô�ÎDÒ�Î�Úèç\Ìk×;Ó�Ï�Î�Ö�ØRß¢Ö�ØRÚ;Ó«Ø�Ú¯ÓIÑDÐ0×=ÐIÑDÏ�ÓÙÐOÎ�Ô�Ô�ÓOÏ�Õ�ÎDÚ;ß;Ï�Ò�ÎÒ�×;Ó'ÞoÓOÏ�Ò§éGê;ÒÙÏ§Ò�Ô�ÑDØRÛ�×eÒkÖ�ØRÚ;Ó3Î à Ò�×;Ó´ÞoÎDÒ�Ò�Î�äëÕ	ÑDÚ;Ó�Ö²ì�Ú	ÑDä=ÓOÖ�ã�íî	ïð�ñcò²òªóõôö�÷ùøBú�û�üý ÷ùøBþ�ûDÿ���� ì	ÑDÚ�ß�Ò�×;Ó'ß;ÑDÏ�×;Ó�ß¥Ð�â;Ô�ÜDÓ´ÐOÎ�Ô�Ô�Ó�Ï�ÕoÎ�Ú;ß;ÏkÒ�Î�Ò�×;Ó´ÞoÓOÏ§Ò�éGê�Òk×eã�ÕoÓOÔ�Þ�ÎDÖ�ÑÎ à Ò�×�Ó«Ò�Î�Õ=Õ	ÑDÚ;Ó�Ö²ì2í ð�ñcò²ò ó ô ý ÷ùø��eþ!ü ý ÷ ý øhû�ÿ�� î	ï� ç��'Þ;Ï�Ó�Ô�Ü�Ñ�Ò�ØRÎ�Ú;ÏªØ�Ú¢Ò�×;ÓÙáÝâ;ØRÓMÒÏ�Î�Ö�ÑDÔ°ÍÙØ�Ú;ß=ß	Ñ�Ò0Ñ�Ï�Ó�Ò®ÑDÔ�Ó�Ï�×;ÎhÍÙÚ�ÑDÏªÒ�Ô�Ø�ÑDÚ�Û�ÖRÓ�ÏOìÝÑDÚ;ß¯Ò�×�Î�Ï�Ó à Ô�Î�ä&Ò�×;Ó���ÑDÚÝâ	ÑDÔ§ã
ø��	�eú�
����� ÑDÔ�Ó5Ô�ÓOÕ;Ô�ÓOÏ�ÓOÚeÒ�Ó�ß Þeã�ÐOØ�Ô�ÐOÖ�ÓOÏ�ç

ú�þ



� â�Ð�Ò�â;Ñ�Ò�Ø�Î�Ú;Ï´ÐOÎDÚÝÒ�ÑDØRÚYÑ�Ð�Î�ägÕoÎ�Ú;Ó�ÚeÒ Þ�Ó�Ï�ØRß�ÓOÏ���â;Ï�Ò5Ñ�Ú�Ó�Ú;Ï�Ó�äPÞ;Ö�Ó¢Î à Õ;ÑDÔ�ÑDÖ�ÖRÓ�Öùé�Õ�Ô�Î�Õ	Ñ�ÛeÑ�Ò�Ø�Ú;Û
ô�� Ï�ÖRÑDÞ�� ÿ�� Ö à Ü��ÓOÚ Í®ÑhÜDÓOÏ�ç��»×	Ñ�Ò5Ø�Ï´Ú;ÓOÓ�ß;ÓOßvì\ÑDÐOÐ�Î�Ô�ß�ØRÚ;Û�Ò�Î��\Ø�Û�â;Ô�Ó �;ç ø ìqØ�Ï Ñ�ägÎ�Ô�Ó¢Ú;ÓIÑ�Ô�Ö�ãØ�Ï�ÎDÒ�Ô�Î�Õ;Ø�Ð�ß�ØRÏ�Ï�ØRÕ	Ñ|Ò�ØRÎDÚ?ä=ÓOÐ0×	ÑDÚ�ØRÏ�ä�Ò�×	Ñ|Ò'ØRÏ'ÑDÏ�Ï�Î�Ð�Ø�Ñ�Ò�ÓOßvìèÑ�Ò´ÖRÓOÑDÏ�Ò_ØRÚ Õ;ÑDÔ�ÒOìèÍÙØ�Ò�× Ð�ã2ÐOÖ�ÎDÒ�Ô�Î�Ú
Ô�ÓOÏ�ÎDÚ	ÑDÚ;Ð�ÓDç

Ìk×;Ó_ß	Ñ�ägÕ;Ø�Ú;Û�Î à åÝØRÚ;ÓMÒ�ØRÐ � Ö à Ü��ÓOÚ�Í®ÑIÜ�ÓOÏkØ�Ï�ÎDÚ;Ó_Ï�â;Ð0×�Õ�ÎDÏ�Ï�Ø�Þ;ØRÖ�Ø�Ò�ãDç\Ìk×;Ó_ÑDß�Ü�ÑDÚeÒ0ÑDÛDÓOÏÎ à ÑDÚ.Ó"!�Õ;ÖRÑDÚ	Ñ�Ò�ØRÎ�Ú�Þ	Ñ�Ï�ÓOß.â;ÕoÎ�Ú.å2Ø�Ú;Ó�Ò�ØRÐ � Ö à Ü��ÓOÚ�Í«ÑIÜDÓOÏ'Ñ�Ô�Ó'Ò�×;Ñ�Ò$#
ø çÙÒ�×;Ó�ãgÕoÎ�Ï�Ï�ÓOÏ�ÏkÍ®ÑIÜ�Ó'Ü�Ó�Ð�Ò�Î�Ô�ÏÙÑ�Ò®Ö�ÑDÔ�Û�Ó3ÑDÚ;Û�Ö�ÓOÏ�Ò�ÎPÒ�×;Ó3ägÓOÑDÚ�ägÑDÛ�Ú;ÓMÒ�Ø�Ð3ê	Ó�ÖRßvìÝÍÙ×;ØRÐ0×�Ø�ÏØ�Ú�Û�ÓOÚ;Ó�Ô�ÑDÖ!Ñ�Û�Ô�Ó�ÓOä=ÓOÚeÒkÍÙØ�Ò�×.Ò�×;Ó ÐOÎ�Ú;Ð�ÖRâ;Ï�ØRÎ�Ú�ÏkÎ à Ð0×;ÑDÕ�Ò�Ó�Ô ö&%
û çÙÒ�×;Ó�ã�Õ�Ô�ÎhÜ2ØRß;Ó5Þ�Î�Ò�×�Ð�ã2ÐOÖ�ÎDÒ�Ô�Î�Ú?Ô�ÓOÏ�Î�Ú	ÑDÚeÒ3ß;ØRÏ�Ï�ØRÕ;Ñ�Ò�Ø�Î�Ú�ÑDÚ;ß.ß;ØRÏ�Ï�Ø�Õ	Ñ�Ò�Ø�Î�Ú�Ü2Ø�ÑPÒ�×;Ó5Û�Ó�Ú�éÓ�Ô�Ñ�Ò�ØRÎ�Ú�Î à Õ	ÑDÔ�ÑDÖRÖ�ÓOÖoÓOÖ�ÓOÐ�Ò�Ô�Ø�Ð'ê	ÓOÖ�ß;Ï�Ñ�ÒÙÐOÎ�ä=Õ	ÑDÔ�ÑDÞ;Ö�Ó'Í«ÑIÜ�Ó�ÚÝâ;äPÞoÓOÔ�Ï % Ñ�Ú;ß
ö çÙÒ�×;Ó¢Ò�Í®Î�ß;Ø�Ï�Ò�ØRÚ;ÐMÒ ß;ØRÏ�Ï�ØRÕ;Ñ�Ò�Ø�Î�Ú ä=ÓOÐ0×	ÑDÚ�ØRÏ�ä=Ï´Õ;Ô�ÎBÜ2Ø�ß;Ó¯Ï�ÓOÕ;ÑDÔ�Ñ�Ò�ÓDì!ÐOÎDØRÚ;Ð�ØRß;Ó�ÚÝÒ ä=ÓOÐ0×;Ñ|éÚ�ØRÏ�ä=Ï à Î�Ôk×;ÓOÑ�Ò�Ø�Ú;Û¯Þ�Î�Ò�×�Þ	ÑDÐ0åÝÛ�Ô�Î�â;Ú;ß¥ØRÎ�Ú;ÏÙÑ�Ú;ß¥Ó�ÖRÓ�Ð�Ò�Ô�Î�Ú;Ï�ç


 Ú�Ò�×;Ø�Ï®Ð0×	ÑDÕ�Ò�ÓOÔ«Í�Ó´Ï�×;ÑDÖRÖoÕ;â;Ô�Ï�â;Ó'Ò�×;ØRÏ«Ï�â;Û�Û�Ó�Ï�Ò�ØRÎ�Ú�ÍÙØùÒ�×�ÞoÎDÒ�×�Ñ�Û�ÓOÚ;Ó�Ô�ÑDÖèÓ"!�ÑDä=ØRÚ	Ñ|éÒ�ØRÎ�Ú¢Î à Ò�×;Ókß	ÑDä=Õ;ØRÚ�Û'Î à Î�Þ;ÖRØ�áÝâ;ÓOÖùã�Õ�Ô�Î�Õ	Ñ�ÛeÑ�Ò�Ø�Ú;Û'åÝØRÚ�Ó�Ò�Ø�Ð � Ö à Ü��ÓOÚ¢Í«ÑIÜDÓOÏ�ÑDÚ;ß=ÑDÚ=ÑDß;ß;ØùÒ�Ø�Î�Ú	ÑDÖÓ'!;Ñ�ägØ�Ú	Ñ�Ò�Ø�Î�ÚYÎ à Ò�×;Ó�Î�Þ�Ï�ÓOÔ§Ü�Ñ�Ò�Ø�Î�Ú;ÏOç(�>Ó�Ó'!�Õ�ÖRÎ�Ô�ÓgÒ�×�Ógß	Ñ�ägÕ;Ø�Ú;Û.Ô�Ñ�Ò�ÓOÏ�Î à åÝØRÚ;ÓMÒ�ØRÐ � Ö à Ü��ÓOÚÍ®ÑIÜ�ÓOÏ_â;Ú;ß;Ó�Ô_Ñ¯ÍÙØRß;Ó5Ô�ÑDÚ�Û�Ó Î à Ø�ÚÝÒ�ÓOÔ�Õ;Ö�ÑDÚ�Ó�Ò0Ñ�Ô�ã�ÐOÎDÚ;ß;Ø�Ò�ØRÎ�Ú�Ïkâ;Ï�Ø�Ú;Û�ÚÝâ;ä=ÓOÔ�ØRÐIÑ�Ö�Ï�Î�Ö�â�Ò�Ø�Î�Ú;ÏkÎ à
Ò�×;Ó�Ö�ØRÚ;ÓOÑDÔ�Ø*)OÓ�ß � Ñ+!2Í®Ó�ÖRÖcé-,'ÖRÑDÏ�ÎhÜ�Ó�áÝâ	Ñ�Ò�Ø�Î�Ú;Ï�ÑDÚ;ß¥ß;ÓOä=Î�Ú;Ï§Ò�Ô�Ñ�Ò�Ó´Ò�×;Ñ�ÒÙÒ�×;Ó�Ï�Ó�Í®ÑIÜ�Ó�Ï_ß;Ø�Ï�Õ;ÖRÑhãÒ�×;Ó Ú;ÓIÑDÔ�Ö�ã�ØRÏ�Î�Ò�Ô�ÎDÕ;ØRÐ´ß;Ø�Ï�Ï�ØRÕ	Ñ�Ò�ØRÎ�Ú�Õ;Ô�Î�ÕoÓOÔ§Ò�Ø�ÓOÏÙØRÚ à Ó�Ô�Ô�ÓOßvç.3Ï�Ø�Ú;Û Ò�×;Ó�Ô�ÓOÏ�â�Ö�Ò�Ï¢Î à Ò�×;ØRÏ¢Ð0×	Ñ�Õ�Ò�Ó�ÔOì®Ø�ÚXÒ�×;Ó�Ú;Ó'!�Ò=Ð0×	Ñ�Õ�Ò�Ó�Ô=Í�Ó�Õ;Ô�Ó�Ï�ÓOÚeÒ�Ñ Ï�ØRä=Õ;Ö�Ó
ä=Î�ß�ÓOÖ\Ò�Î.Õ�Ô�ÓOß�ØRÐ�Ò´Ò�×;Ó¯Î�Ú;Ï�Ó�Ò5Î à Ò�×;Ó¯ß;Ø�Ï�Ï�Ø�Õ	Ñ�Ò�ØRÎ�Ú Ô�ÑDÚ;Û�Ó�ì�Þ;Ô�ÎeÑ�ß;Ö�ã à Î�ÖRÖ�ÎBÍÙØ�Ú;Û�Ò�×;Ó¯ägÓMÒ�×;Î2ß
Î à Ï�Ó�Ð�Ò�Ø�Î�Ú ö ç ö ç û â;Ï�Ø�Ú;Û¥Ò�×;ÓgÚÝâ;ä=ÓOÔ�ØRÐOÑDÖ � Ñ+!2Í�ÓOÖRÖcé-,_Ö�ÑDÏ�ÎBÜ Ï�Î�Ö�â�Ò�Ø�Î�Ú;ÏOì[ÑDÚ;ß�ÐOÎDägÕ	Ñ�Ô�Ó¯Ò�×;Ó�Ï�ÓÕ;Ô�ÓOß;Ø�Ð�Ò�ØRÎ�Ú;Ï«Ò�Î¢Ò�×;Ó Î�Þ;Ï�ÓOÔ§ÜDÑ|Ò�ØRÎDÚ;ÏOç

Ìk×;Ó åÝØRÚ;ÓMÒ�Ø�Ð � Ö à Ü��ÓOÚ Í®ÑhÜDÓ ô0/1� � ÿ ÐIÑDÚ�ÞoÓ¥Ü2Ø�Ó�Í�ÓOß ÑDÏ�Ñ Ð�Î�â;Õ;Ö�ØRÚ;Û>Î à Ò�×�Ó ØRÎ�Ú2éÑDÐ�Î�â;Ï§Ò�ØRÐ=ä=Î�ß;Ó ô32¬ó ü54 ò í ÿ ÑDÚ;ß�Ò�×;Ó � Ö à Ü��ÓOÚYÍ«ÑIÜ�Ó76 Ï�ÓOÓDì98;:=<>:Rì@?1A+B�8C<>A	DEADì ø��eúGFH%JILK B;A+MA	NPO IRQ+S M Q ì ø$�T�TFH% ? Q+UVU D�8C<Dì ø��T�	�GW ç 
 ÒqÍ«Ñ�Ï[Ø�ÚÝÒ�Ô�Î2ß;â;Ð�ÓOß5ÞÝãYX3ÑDÏ�Ó�ÛeÑIÍ«ÑÙÍÙØ�Ò�×5Ò�×;Ó�Ø�Ú;ÐOÖ�â;Ï�Ø�Î�Ú´Î àê	Ú�Ø�Ò�ÓÙæ!ÑDÔ�ägÎDÔªÔ�ÑDß;Ø�â;ÏªÓ�Z�ÓOÐMÒ�Ï�ØRÚ¢Ò�×�Ó � X�[�Ó�áÝâ	Ñ�Ò�Ø�Î�Ú;Ï�ç 
 Ò�ÑDÖRÏ�Î Ó"!�Õ�Ó�Ô�Ø�ÓOÚ;Ð�ÓOÏ®ÞoÎDÒ�×=Ó�ÖRÓ�Ð�Ò�Ô�Î�Ú
ú	F



ÑDÚ�ß¥Ø�Î�Ú.æqÑ�Ú;ß	ÑDâ�ß	ÑDä=Õ;Ø�Ú;Û¢Ò�×;Ô�Î�â;Û�×�Ø�Ò�ÏÙÐOÎ�â;Õ�ÖRØRÚ�ÛPÒ�Î¢Ò�×;Ó5ÓOÖ�ÓOÐMÒ�Ô�ÎDÏ�Ò0Ñ|Ò�ØRÐ´ä=Î2ß;Ó\6]?1A+B�8C<>A	DEAA	NPO�^J_"8"` Q+a ì ø��Tbeû+W ç 
 Ò°Õ;Ô�Î�ß;â�ÐOÓOÏªÐ�Î�ä=Õ;Ô�Ó�Ï�Ï�ØùÜ�Ó ô Õ	ÑDÔ�ÑDÖRÖ�ÓOÖ ÿ ägÑDÛ�Ú�Ó�Ò�Ø�Ð�ê;ÓOÖRß � â;Ð�Ò�â	Ñ�Ò�ØRÎ�Ú;Ï°ÑDÚ;ß×	Ñ�ÏªÑ'Õ	ÑDÔ�ÑDÖRÖ�ÓOÖeÓOÖ�ÓOÐMÒ�Ô�Ø�Ð®ê	Ó�ÖRßPÐ�Î�ägÕoÎ�Ú;Ó�ÚeÒIçc.�Ú;ÖRØ�åDÓ®Ò�×;Ó«ägÑDÛ�Ú;ÓMÒ�Î�Ï�Î�Ú;Ø�Ð�ä=Î�ß�Ó®ÐOÎDÚ;Ï�Ø�ß;ÓOÔ�ÓOß¯ÞeãdeA	`'Nf8gB56 ø��	FTFGW ìoÒ�×;Ó�åÝØRÚ�Ó�Ò�Ø�Ð � Ö à Ü@�ÓOÚ.Í«ÑIÜDÓ¢Ó"!�Õ�Ó�Ô�Ø�ÓOÚ;Ð�ÓOÏ´æ!ÑDÚ;ß;ÑDâ?ß	Ñ�ägÕ;Ø�Ú;Û=Î�Ú;Ö�ã.Ñ|Ò_Ï�ÐIÑDÖ�ÓOÏÐ�Î�ägÕ;ÑDÔ�ÑDÞ�ÖRÓ_Ò�Î¯Ò�×;Ó ØRÎ�Ú.æ!ÑDÔ�ägÎ�Ô®Ô�ÑDß;Ø�â;ÏOç/ Ø�Ú;Ó�Ò�ØRÐ � Ö à Ü��ÓOÚYÍ«ÑIÜDÓOÏP×	ÑIÜDÓgÞoÓOÓ�Ú ÐOÎDÚ;Ú;ÓOÐMÒ�Ó�ß Ò�Î¥Ñ�ÍÙØ�ß;Ó¢Ü�ÑDÔ�Ø�Ó�Ò�ã Î à Û�ÓOÎDÕ;×eã�Ï�ØRÐOÑDÖÕ;Ô�Î�Ð�ÓOÏ�Ï�ÓOÏ à Ô�Î�ä¬Ò�×;Ó«Ø�Î�Ú;Î�Ï�Õ;×;Ó�Ô�Ó�Ò�Î_Ò�×�Ó«Ï�Î�ÖRÑDÔ\Ð�Î�Ô�ÎDÚ	Ñ 6 à Î�Ô°ÑDÚ�Ó"!�×	ÑDâ;Ï§Ò�ØùÜ�ÓkÖRØ�Ï�ÒOìDÏ�Ó�Óe? Q+UVU D�8C<Dì
ø��	�T�GW çqÌk×�ÓOÔ�Ó�ÑDÔ�Ó�ÑÙÚÝâ;ä�Þ�Ó�Ô�Î à Ô�ÓIÑDÏ�Î�Ú;Ï�ÍÙ×eã åÝØRÚ;ÓMÒ�ØRÐ � Ö à Ü@�Ó�Ú Í®ÑIÜ�Ó�Ï\Õ;Ô�ÎBÜ2Ø�ß;Ó�ÑDÚ ØRÚeÒ�Ó�Ô�Ó�Ï�Ò�Ø�Ú;Ûä=Î�ß�ÓOÖ à Î�ÔkÎDâ;ÔkÕ;Ô�ÎDÞ;ÖRÓ�ä Î à Ï�Î�ÖRÑDÔ®ÍÙØRÚ�ß 
� � � â;ÐMÒ�â	Ñ|Ò�ØRÎDÚ;ÏOç� Ò'ÖRÎhÍ Í®ÑIÜ�ÓOÚÝâ;ä�Þ�Ó�Ô�ÏOì à Î�Ô3ØRÚ;Ï§Ò0ÑDÚ�ÐOÓDì�Ò�×;ÓMã ÑDÔ�ÓPä=Î�Ï�Ò�Ö�ã�Ò�Ô�ÑDÚ;Ï§Ü�ÓOÔ�Ï�Ó�ì!ÍÙØùÒ�× ÑgägØ�Ú;ØùéäPâ�äëÜ�ÑDÔ�Ø�ÑDÚ;Ð�Ó'ß;Ø�Ô�ÓOÐMÒ�Ø�Î�Ú�ÐOÖ�Î�Ï�Ó_Ò�Îihkj�ÑDÚ;ß�ÑDÔ�Ó'Ò�×Ýâ;ÏkÚ;ÎDÒ«ØRÚ;Ð�Î�Ú;Ï�Ø�Ï�Ò�ÓOÚeÒkÍÙØ�Ò�×�Ò�×;Ó´Î�Þ�Ï�ÓOÔ§Ü�Ñ|é
Ò�ØRÎ�Ú;Ï®Î à dl8 Unmgo 8"`1A	NPOkpqA	r a B�6 ø$�eú�ø;W ì�ÓMÜ�ÓOÚ�Ò�×�Î�â;Û�×�Ò�×;Ó�ã�Ñ�Ô�Ó'Ú;Î�ÒkÕ;Ô�ÎDÕ	ÑDÛeÑ�Ò�ØRÚ;Û�Õ	ÑDÔ�Ñ�ÖRÖRÓ�Ö	Ò�ÎhkjIç

Ìk×;Ó´Î�Þs��Ó�Ð�ÒÙÎ à Ò�×�Ó'Ô�Ó�Ï�ÒÙÎ à Ò�×�ØRÏ«Ð0×	Ñ�Õ�Ò�Ó�ÔkØRÏ�Ò�Î¯ÑDÚ	ÑDÖùã2Ï�Ó´ØRÚ�ß;Ó�Ò�ÑDØRÖoÒ�×;Ó'Õ�Ô�Î�ÕoÓOÔ§Ò�ØRÓ�Ï«Î à
Ò�×;Ó /5� � Ø�Ú.ÑDÏ�Ï�Î�Ð�Ø�Ñ�Ò�ØRÎ�Ú�ÍÙØùÒ�×�Ò�×;Ó ß;Ø�Ï�Ï�ØRÕ	Ñ�Ò�ØRÎ�Ú�Ñ�Ú;ß�ß	ÑDä=Õ;ØRÚ;Û¢Î à 
� � � â;ÐMÒ�â	Ñ|Ò�ØRÎDÚ;ÏOç
È!É*t u(vRwyxVz|{BÃ~}�u����qÆ+�s�!Ã~��wH{BÃ��PvL��{���{��!Ç��?Ã~v!Ç�{hÃ0}�u(x��C�q�Çsv���w>��Ç��.Ã~�;�ªÇÝÆ+�IÃ���v��Çsx�wH{BÃ��Pv� ÜDÓOÚ»Ò�×;ÎDâ;Û�×�ÚÝâ;ä=ÓOÔ�Ø�ÐIÑDÖ3ÐIÑDÖ�ÐOâ;ÖRÑ�Ò�Ø�Î�Ú;ÏgÑDÔ�Ó¥Ò�×;Ó ä=Î�Ï�Ò�ÑDÐOÐ�â;Ô�Ñ�Ò�Ó ä=Ó�Ò�×�Î�ß�Î à ß;ÓKéÒ�ÓOÔ�ä=ØRÚ�ØRÚ;Û�Ò�×�Ó à â;Ö�Ö /1� � ß;Ø�Ï�ÕoÓOÔ�Ï�ØRÎDÚ>Ô�ÓOÖ�Ñ|Ò�ØRÎDÚvì�Í®Ó=ê	Ô�Ï§Ò�Ð�Î�Ú;Ï�Ø�ß;ÓOÔ�Ø�Ò�Ï5ß�ÓOÔ�ØùÜ�Ñ�Ò�Ø�Î�Úvì!â;Ï�Ø�Ú;ÛÑDÚ;ÑDÖ�ãÝÒ�Ø�Ð?Ñ�Õ;Õ;Ô�Î$!�ØRägÑ�Ò�ØRÎ�Ú;Ï�ì à Î�Ô=Ò�×;Ó Õ�â;Ô�ÕoÎ�Ï�Ó�Ï�Î à ß;Ó�ägÎ�Ú�Ï�Ò�Ô�Ñ�Ò�Ø�Ú;Û Ò�×;Ó ä=Î�ß;Ó¥ÐOÎ�â�Õ;ÖRØ�Ú;Û�ÏOçX�ÓOÔ�Ó´Í�Ó à ÎDÖRÖRÎhÍ»Ò�×�Ó5ß�ÓOÔ�ØùÜ�Ñ�Ò�Ø�Î�Ú�Î à ?5A+B�8C<>A	DEA�A	NPOi��A S�Q 6 ø$�TbT�GW çÌk×;Ó�Õ	Ñ�Ô�ÑDÖ�ÖRÓOÖ�Ó�ÖRÓ�Ð�Ò�Ô�ØRÐ ê	ÓOÖ�ß ÐOÎDägÕoÎ�Ú;Ó�ÚÝÒOì�ÛDÓOÚ;Ó�Ô�Ñ�Ò�ÓOß Þeã.Ò�×;Ó5ê	Ú;Ø�Ò�Ó�æ!ÑDÔ�ägÎDÔ�Ô�ÑDß;Ø�â;Ï
Ó"ZèÓ�Ð�ÒIì�Ô�Ó�á2â�ØRÔ�Ó�Ï'â;Ï�ÓPÎ à Ò�×;Óq,_Ö�ÑDÏ�ÎBÜ.Ó�á2â;Ñ�Ò�Ø�Î�Ú;Ï3Ò�Î�Õ;Ô�Î�Õ�Ó�Ô�Öùã.ÑDÐOÐ�Î�â;ÚeÒ à Î�Ô�ß;ØRÏ�Ï�Ø�Õ	Ñ�Ò�Ø�Î�Ú.ß;â;Ó
Ò�Îgæ!ÑDÚ�ß	ÑDâ.ß	ÑDä=Õ;ØRÚ;Û�ç 
 Ò3ÑDÖRÏ�Î¯ÑDÖRÖ�ÎBÍÙÏ«Ò�×;Ó � Ö à Ü��Ó�Ú.Í®ÑIÜ�Ó Ò�Î=ÐOÎ�â�Õ;ÖRÓ'ÍÙØùÒ�×�Ò�×;Ó Ø�Î�Ú.ÑDÐOÎ�â�Ï�Ò�Ø�ÐÍ®ÑIÜ�ÓDçXÌk×�Ó�ÐOÎ�ä=Õ;Ô�Ó�Ï�Ï�ØRÎ�Ú	Ñ�Ö«ÐOÎ�ä=ÕoÎ�Ú;ÓOÚeÒ¢Î à Ò�×;Ó�ä�Ñ�Û�Ú;Ó�Ò�ØRÐ=ê	ÓOÖ�ß4ÕoÓOÔ§Ò�â;Ô�Þ	Ñ�Ò�ØRÎ�Úvì��e�hì�ÐOÑDÚ
ÞoÓ�Ñ�Ï�Ï�â�ägÓ�ß?äPâ;Ð0×¥Ï�ägÑDÖRÖ�ÓOÔ®Ò�×	ÑDÚ�Ò�×;Ó Ò�Ô�ÑDÚ;Ï§Ü�ÓOÔ�Ï�ÓPÐ�Î�ä=Õ�Î�Ú�ÓOÚeÒ�Ï�ç®Ìk×;Ø�Ï_ÑDÖ�ÖRÎhÍÙÏkâ;ÏÙÒ�Î=â;Ï�Ó�Ñ
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Ï�ÐIÑDÖRÑDÔ«ÕoÎDÒ�Ó�ÚÝÒ�Ø�ÑDÖì��!ì�Ò�Î¢Ô�ÓOÕ�Ô�ÓOÏ�ÓOÚeÒ�Ò�×;Ó'Ò�Ô�ÑDÚ;Ï§Ü�Ó�Ô�Ï�Ó Ð�Î�ägÕoÎ�Ú;Ó�ÚeÒ�ÏkÎ à Ò�×�Ó´ÓOÖRÓ�Ð�Ò�Ô�ØRÐ3ê	ÓOÖ�ßvìH�1�[ì�1� ó� 5¡ �¢� ô �;ç øBÿ
ÞoÓOÐOÑDâ;Ï�Ó5Ò�×;Ó�Ú7���3Þ�Ó�ÐOÎ�ä=ÓOÏe)OÓOÔ�Î;çkÌqÎ�Ô�Ó�Õ;Ô�Ó�Ï�Ó�ÚÝÒ3Ò�×;Ó�Õ	ÑDÔ�ÑDÖRÖ�ÓOÖvÐ�Î�ägÕoÎ�Ú;Ó�ÚeÒ_Î à Ò�×;Ó�ÓOÖ�ÓOÐ�Ò�Ô�Ø�Ð
ê	Ó�ÖRßvìÝÍ�Ó_äPâ;Ï§Ò®â�Ï�Ó'Ñ5ß;Ø*Z�ÓOÔ�ÓOÚeÒ«ÕoÎDÒ�ÓOÚeÒ�ØRÑDÖ²ìeÏ�Î�Ò�×;Ñ�Ò�Ò�×;Ó3Ò�Ô�ÑDÚ�Ï�Ü�Ó�Ô�Ï�Ó'ÐOÎ�ä=ÕoÎ�Ú;ÓOÚeÒ�Ï®Î à ¡¤£ �ÑDÔ�Ó Ú;ÎDÒ¥)OÓ�Ô�Î�# ¦9� ó� �§©¨§©ª ô �;ç û�ÿ

Ìk×;Ó5ÑDÕ;Õ;Ô�Î�Õ;Ô�ØRÑ�Ò�Ó'ê;ÓOÖRß�Ó�á2â;Ñ�Ò�Ø�Î�Ú;Ï�ÑDÔ�ÓY«qÎ�ØRÏ�Ï�Î�Ú|¬ ÏÙÓOáÝâ	Ñ�Ò�ØRÎ�Úèì\®� ��¯ § ® ¨§©ª ® ó �	°R±5²]³R´ ñ¶µ   ³�´¸· µ3¹¥º ý ô �;ç öeÿ
ÑDÚ�ß.Ò�×;Ó ª Ð�Î�ägÕoÎ�Ú;Ó�ÚeÒ3Î à � ägÕ|»Ó�Ô�ÓG¬ ÏÙÖ�ÑIÍ ì§§©ª  ® � ô �   ¨ ÿ�ó �	° §§�¼ ²*½L´ ñ¶µ�   ½L´¸· µ¶¾¿¹ ÷ ô �;çÀ� ÿ

Ìk×;Ó3áÝâ	Ñ�ÚÝÒ�Ø�Ò�ØRÓOÏE³ ´ ñ¶µ ì�³ ´¸· µ ì&Á ´ ñ¶µ ÑDÚ�ß�Á ´]· µ Ñ�Ô�ÓÙÎ�Þ�Ò�ÑDØRÚ;Ó�ß à Ô�Î�ä Ò�×�Ó3Ö�ØRÚ;ÓOÑDÔ�Ø*)OÓOß ,_Ö�ÑDÏ�ÎBÜ
Ó�á2â;Ñ�Ò�Ø�Î�Ú à ÎDÔ=ÓOÑDÐ0×�Ï�Õ�Ó�ÐOØ�ÓOÏOçÂ�ÎDÔ¢ÓOÖRÓ�Ð�Ò�Ô�Î�Ú;Ï�ì®Ò�×�Ó¥Ö�ØRÚ;ÓOÑDÔ�Ø*)OÓOßXß�ØRÏ�Ò�Ô�Ø�Þ;â�Ò�Ø�Î�Ú à â;Ú;ÐMÒ�ØRÎDÚÄÃ ´]· µÅÞoÓOÐ�Î�ägÓ�ÏOìÑDÏ�Ï�â;ä=ØRÚ�Û�í>�fÆ ·EÇ ý ÑDÚ�ß 2ÉÈ Ê · ì;Ò�×�Ó5Ó�ÖRÓ�Ð�Ò�Ô�Î�Ú�Ð�ã2ÐOÖ�ÎDÒ�Ô�Î�Ú à Ô�ÓOáÝâ;Ó�Ú;Ð�ãDìÃ ´¸· µÅ ô � ÿªó�  ±Ë · í�Ì ¨ Åí�Ì-ÍsÌ  �2 § Ã ´]· µj§ ÍsÌ ÷ ô �;ç þ�ÿ�	Î�ÔkØ�Î�Ú;ÏOì�ÞÝã�Ô�Ó�Ò�ÑDØRÚ�ØRÚ;ÛPÒ�×;Ó´ê	Ú;Ø�Ò�Ó5æqÑ�Ô�ä=Î�Ô«Ô�Ñ�ß;ØRâ;ÏkÓ"ZèÓ�Ð�ÒOìÃ ´ ñ¶µÅ�ô � ÿ ó Ã ´ ñ¶µÅ ô ÍG�JÎgÏsÎ¿Í&Ì ÿ

ó   ±Ë · ÐÑÒ�Ó î Ð ÐÑÔcÓ î Ð ± ñ ´ Ò î Ô µÖÕ2×  í�Ì-Í&Ì   ³ ÊcØ ½ ÒiÙ í>�fÍ	�ÊcØ�Ú ½ Ô�Ù í���Í	�ÊcØ�Ú£ ÛÜ Ý í>�¢� ÅßÞà Ù ø¥  í Ì Í Ì2 Ú ³ ÊcØí>�fÍG� § Ã ´ ñ=µj§ ÍG� ¯ í>�í�Ì ³ ÊcØ2 § Ã ´ ñ¶µj§ Í&Ì�áâ¯ í�Ì ¨ Å Þà Í ÌÍG� ³ ÊcØ2 § Ã ´ ñ¶µj§ Í	� ¯äã ø9  ³ ÊcØ2 å § Ã ´ ñ¶µj§ Í Ì áâçæ èé Î ô �;ç Feÿ
ú	b



ÍÙ×;Ó�Ô�ÓeÏ´ØRÏªÒ�×;ÓÙÕ;×;ÑDÏ�Ó3ÑDÚ;Û�Ö�ÓkÎ à Ò�×;Ó�æ!ÑDÔ�ä=Î�Ôªä=ÎDÒ�Ø�Î�ÚvìeÑDÚ�ß=Ò�×;Ó ½ ¬ Ï®ÑDÔ�Ó9ê®ÓOÏ�Ï�ÓOÖ à â;Ú�Ð�Ò�Ø�Î�Ú;Ï�Î à
Ò�×;Ó�ê;Ô�Ï�Ò®åÝØRÚ;ßvç\Ìk×;Ól�	Î�â;Ô�ØRÓ�Ô�ÑDägÕ�ÖRØ�Ò�â;ß;Ó�Ï�Î à Ò�×�Ó3Ð0×	Ñ�Ô�Û�Ó3ß;ÓOÚ;Ï�Ø�Ò�ãgÑDÚ;ß=Ò�×;Ó�ÐOâ�Ô�Ô�Ó�ÚeÒ«ß;Ó�Ú;Ï�ØùÒ�ã
ÕoÓOÔ§Ò�â;Ô�Þ	Ñ�Ò�Ø�Î�Ú.ÑDÔ�Ó´ÎDÞ�Ò0ÑDØ�Ú;ÓOß à Ô�Î�ä

ë ´ ì µ ³ ´ ì µÅ ó ë ´ ì µ ³fj�í�Ã ´ ì µÅïî � ô �;ç ú�ÿÁ ´ ì µÅ ó ë ´ ì µ ³fj í �JÃ ´ ì µÅðî � ô �;ç beÿ
ÍÙ×;Ó�Ô�ÓeñgÐOÑDÚ¥ÞoÓ ÓOØùÒ�×;Ó�Ô�ò�ÎDÔ¥±�ç
 àyóõô Ë ·÷ö Ë ñ ì|Ò�×;Ó�ÓOÖ�ÓOÐ�Ò�Ô�Î�Ú�Ò�×;Ó�Ô�ägÑDÖ�Ï�Õ�Ó�ÓOßPÍÙØ�ÖRÖeÞoÓ®Ö�Ñ�Ô�Û�Ó�ÔqÒ�×	ÑDÚ�Ò�×;Ó � Ö à Ü��ÓOÚPÏ�Õ�Ó�ÓOßÑDÚ�ß.Ò�×;Ó Ô�ÓOÏ�â;Ö�Ò�ÑDÚeÒÙÐ0×	ÑDÔ�Û�Ó�Ñ�Ú;ß�ÐOâ;Ô�Ô�ÓOÚeÒ3ß;ÓOÚ�Ï�Ø�Ò�ã�ÕoÓOÔ§Ò�â;Ô�Þ	Ñ�Ò�ØRÎ�Ú;ÏkägÑIã�ÞoÓ Ô�ÓOß�â;ÐOÓ�ß¥Ò�Î�G°R±$³ ´ ñ¶µÅ ó   2 ®Ø ñÍ ®ø¶ù$ú ñ ² ø¥ Éû j ôCü ñ ÿ ± îsý"þ ¹ � Å ¯ 2 ®Ø ñ í ® Ì2 ® û j ôCü ñ ÿ ± îsý'þ ô�ø�  ò-ÿ ñ ÿ ¨ Å ô �;ç �eÿ�	°¢±$³ ´¸· µÅ ó 2 ®Ø ·Í ®ø¶ù$ú · ô�ø ¯ ò-ÿ · ÿ ¨ Å ô ��ç ø ý ÿ�G° ½ ´ ñ¶µ� Å ó 2 ®Ø ñ4 ® í Ì2 û j ôCü ñ ÿ ± îsý"þ ô�ø¥  ò-ÿ ñ ÿ ¨ Å ô ��ç ø�øhÿ�	° ½ ´¸· µ� Å ó   2 ®Ø ·Í ®ø¶ù$ú · 24 ® íyÌ ô§ø ¯ òCÿ · ÿ ¨ Å ô ��ç øBûDÿ
ÍÙ×;Ó�Ô�Ó ü ñ ó í ®� Æ ®ñ ì û j ôCü ñ ÿ ØRÏ3Ò�×;ÓPä=Î�ß�Ø�ê	Ó�ß7ê®ÓOÏ�Ï�Ó�Ö à â;Ú;ÐMÒ�ØRÎDÚ Î à Ò�×�Ó�ê	Ô�Ï§Ò´åÝØRÚ;ßèì ï Í ø¶ù�ú ñ ÑDÚ;ßÍ ø¶ù$ú · ÑDÔ�Ó�Ò�×;Ó�ØRÎ�ÚUÑDÚ�ßtÓ�ÖRÓOÐMÒ�Ô�Î�ÚXÒ�×;Ó�Ô�ägÑDÖ«Ï�ÕoÓOÓ�ß;ÏOì®Ô�ÓOÏ�Õ�Ó�Ð�Ò�Ø�Ü�Ó�Ö�ãDì«ÑDÚ;ß ÿ ñ ÑDÚ�ß ÿ · ÑDÔ�Ó�Ò�×;Óà Ô�ÑDÐ�Ò�ØRÎ�Ú	Ñ�Övæ!ÑDÚ;ß	Ñ�â¥ß	Ñ�ägÕ;Ø�Ú;Û¢Ô�Ñ|Ò�ÓOÏ�ìÿ ñ ó û � ° ó î����-®ñ Ó'!�Õ ô  ó î	ïñ�ÿ ô ��ç øhö�ÿÿ · ó � ° ó î	ï��-®ñ ã�� ñ� · å ï��-® ã Ë ñË · å î	ï��-® ÷ ô ��ç ø � ÿ
ï � Î2ß;Ø�ê;ÓOß ê®Ó�Ï�Ï�Ó�Ö à â;Ú;Ð�Ò�ØRÎ�Ú�Ï ÑDÔ�Ó¢Ï�ØRä=Õ;Ö�ã�ê®ÓOÏ�Ï�Ó�Ö à â;Ú;Ð�Ò�ØRÎ�Ú�Ï´Î à Õ�â;Ô�Ó¢Ø�ä�ÑDÛDØRÚ	ÑDÔ§ã¥ÑDÔ�Û�â2éä=ÓOÚeÒIç.Ìk×;Ó�ãVÑDÔ�Ógß;Ó�ê;Ú;ÓOßXÞeã û
	eô���ÿPó ò î 	 ½ 	eô ò ��ÿ ìªÑ�Ú;ßXÑDÔ�Ó�Ô�ÓOÑDÖ à â;Ú;Ð�Ò�ØRÎ�Ú�Ï à Î�Ô�Ô�ÓIÑ�Ö� ÑDÚ�ß��ç ô~� ÖRÖªÎ2ß;ß ÕoÎhÍ®Ó�Ô�ÏPÎ à � ×	ÑIÜ�Ó=Ü�ÑDÚ;ØRÏ�×;ØRÚ�Û¥Ð�Î�Ó��gÐ�ØRÓ�ÚÝÒ�Ï�Ø�Ú>Ò�×�ÓgÕoÎhÍ®Ó�Ô�Ï�Ó�Ô�Ø�ÓOÏÓ"!�Õ	Ñ�Ú;Ï�Ø�Î�Ú¥Î à ½ 	�ô���ÿ ç ÿ

ú	�



Ìk×;ÓÙß;Ø�Ï�ÕoÓOÔ�Ï�ØRÎDÚ=Ô�ÓOÖRÑ�Ò�Ø�Î�Ú¢ÐIÑDÚ=ÞoÓ�ÎDÞ�Ò0ÑDØ�Ú;ÓOß¯Þeã¢Ï�â;Þ;Ï�Ò�Ø�Ò�â�Ò�Ø�Ú;Û ÓOáÝâ	Ñ�Ò�ØRÎ�Ú;Ï ô �;ç ø ý ÿ��èô �;ç øBû�ÿ Ø�ÚÝÒ�ÎÓ�á2â;Ñ�Ò�Ø�Î�Ú;Ï ô �;ç öeÿ ÑDÚ�ß ô �;ç � ÿ ç 
 à Í®Ó5ØRÛ�Ú�Î�Ô�Ó_Ò�×;Ó ß	ÑDä=Õ;ØRÚ�Û;ì�� û j ôCü ñ ÿ ±�îsý'þ   2 ®í ® Ì 4 ® ò �� Þà ø¥  2 ®í ® Ì�� ®� øü ñ�� ø¥ Éû j ôCü ñ ÿ ±�îsý'þ�� áâ ó 2 ®í ® Ì Í ®ø¶ù�ú ñ � ø9 �û j ôCü ñ ÿ ±�îsý'þ��¥Îô ��ç øBþDÿÍÙ×;Ó�Ô�Ó 4 ò óõô í � � ·÷ö Ë ñ ÿ ï��-® Ø�Ï«Ò�×;Ó5ØRÎ�Ú�Ï�Î�â;Ú;ß.Ï�ÕoÓOÓ�ß?ÍÙØ�Ò�×.Ó�ÖRÓ�Ð�Ò�Ô�Î�Ú�Ò�ÓOä=ÕoÓOÔ�Ñ|Ò�â;Ô�ÓDìÑDÚ;ß � �Ø�Ï\Ò�×;Ó � Ö à Ü@�ÓOÚ¢Ï�Õ�Ó�ÓOßvç"!2â;Þ;Ï�Ð�Ô�Ø�Õ�Ò�Ï�ã2äPÞoÎ�ÖRÏ$# ÑDÚ;ß&%�Ô�Ó à ÓOÔ°Ò�Î'Ò�×;Ókß;Ø�Ô�ÓOÐMÒ�Ø�Î�Ú;Ï°ÕoÓOÔ�Õ�Ó�Ú;ß;ØRÐ�â;Ö�Ñ�Ô
ÑDÚ�ß¥Õ	Ñ�Ô�ÑDÖ�ÖRÓOÖoÒ�Î¢Ò�×�Ó5ä=ÓIÑ�Ú.ägÑDÛ�Ú�Ó�Ò�Ø�Ð_ê	Ó�ÖRßvì	Ô�ÓOÏ�ÕoÓOÐMÒ�ØùÜ�ÓOÖùã�ç� áÝâ	Ñ|Ò�ØRÎDÚ ô �;ç øhþ�ÿ Ú�ÓOÛ�Ö�ÓOÐ�Ò�Ïgß;ÑDägÕ�ØRÚ;Û;ì a :~8;:Rì 2 ØRÏ¯Î�Ú�Ö�ãXÒ�×�Ó¥Ô�ÓIÑDÖÙÕ	ÑDÔ§Ò�Î à Ò�×;Ó à Ô�ÓKéáÝâ;Ó�Ú;Ð�ãDç 
 Ò®Ï�×;ÎDâ;ÖRßgÞ�Ó�Ú;ÎDÒ�ÓOß�Ò�×	Ñ�Ò à Î�Ô®Ñ5×;ØRÛD×�é ó Õ;Ö�ÑDÏ�ä�Ñ ÖRØ�åDÓÙÒ�×;Ó�Ï�ÎDÖ�ÑDÔ�ÍÙØRÚ;ß ô ó('*) ô�øBÿ�ÿ ìÒ�×;ÓPÐOÎDÔ�Ô�Ó�Ð�Ò�ØRÎ�Ú Ò�Î�ÓOáÝâ	Ñ�Ò�ØRÎ�Ú ô �;ç øBþ�ÿ ìèß;â;ÓPÒ�Î�Ò�×�ÓPÚ;ÓOÛDÖRÓOÐMÒ�Ó�ß ß	ÑDä=Õ;ØRÚ;Û�ÑDÚ;ß?Ò�×;Ó¢ÎDÒ�×�ÓOÔ´ÑDÕ2éÕ;Ô�Î$!�Ø�ä�Ñ|Ò�ØRÎDÚ;Ï«â;Ï�ÓOß ÑDÞoÎhÜ�Ó�ìoÐOÑDÚ?ÞoÓ Ï�â;Þ�Ï�Ò0Ñ�ÚÝÒ�Ø�ÑDÖ 6¸?5:,+�:.- Q Ns<Dì	Õ;Ô�ØùÜ�Ñ�Ò�Ó´Ð�Î�ägä�â;Ú;ØRÐOÑ�Ò�Ø�Î�Úvì
ø��	�TbGW ç./3Ó�ÜDÓOÔ§Ò�×;Ó�ÖRÓOÏ�ÏOì!ÓOáÝâ	Ñ|Ò�ØRÎDÚ ô �;ç øBþ�ÿ ÐOÖRÓOÑDÔ�Öùã.Ï�×;ÎhÍÙÏ'Ò�×�Ó¢ÐOÎ�â;Õ�ÖRØRÚ�Û�Î à Ò�×�ÓPØRÎ�Ú ÑDÐOÎ�â�Ï�Ò�Ø�Ðä=Î�ß�Ó ô )OÓ�Ô�Î=Î à ê;Ô�Ï�Ò�Õ	Ñ�Ô�ÓOÚeÒ�×;ÓOÏ�ØRÏ ÿ ÑDÚ;ß�Ò�×�Ó � Ö à Ü��ÓOÚ�Í«ÑIÜDÓ ô )OÓOÔ�Î�Î à Ï�áÝâ	Ñ�Ô�Ó5Þ;Ô�ÑDÐ0å�Ó�Ò�Ï ÿ çç�ÎDÔÏ�ä�ÑDÖ�ÖoÜ�ÑDÖ�â;ÓOÏ®Î à ü ñ ì û j ôCü ñ ÿ ± îsý'þ Ç ø ì�Ï�ÎPÒ�×;Ó'Ô�ØRÛ�×eÒ�éG×	ÑDÚ;ß�Ï�ØRß;Ó_Î à ÓOáÝâ	Ñ�Ò�ØRÎ�Ú ô �;ç øBþ�ÿ Ò�ÓOÚ;ß�Ï«Ò�Î)�ÓOÔ�Î�ì�Ò�×;Ó«ê	Ô�Ï�Ò�Õ	ÑDÔ�ÓOÚeÒ�×�ÓOÏ�Ø�ÏªÒ�ÓOÚ�ß;Ï°Ò�Î ô§øf i2 ® ö í ® Ì 4 ® òKÿ ì�ÍÙ×;Ø�Ð0×=Ø�Ï\Ò�×�ÓkØRÎ�Ú¯ÑDÐ�Î�â;Ï§Ò�ØRÐ®ß;ØRÏ�Õ�Ó�Ô�Ï�Ø�Î�ÚÔ�ÓOÖ�Ñ|Ò�ØRÎDÚvç0!�Ø�ägØ�Ö�ÑDÔ�Ö�ã�ì�Ò�×;Ó � Ö à Ü��Ó�Ú¥Þ�Ô�ÑDÐ0å�Ó�Òk6 ÷I÷O÷ W Ò�ÓOÚ;ß�Ï�Ò�Î ø¥ �2 ® ö í ® Ì � ®� ç
 Ú�Ñ�Ö�ÎhÍ«é ó Õ;ÖRÑDÏ�ägÑ�ì 4 ® òçÈ � ®� ìÝÒ�×;Ó�ÐOÎDâ;Õ;ÖRØ�Ú;Û5ØRÏ�Í®ÓOÑDå=ÑDÚ;ß�Ò�×;Ó3ß�ØRÏ�ÕoÓOÔ�Ï�Ø�Î�Ú�Ô�ÓOÖ�Ñ|Ò�ØRÎDÚà Î�Ô«Ò�×;Ó åÝØRÚ;ÓMÒ�ØRÐ � Ö à Ü@�ÓOÚ�Í®ÑhÜDÓ�ÞoÓOÐ�Î�ä=ÓOÏ2 ®í ® Ì�� ®� ó ü ñø¥ Éû j ôCü ñ ÿ ± îsý'þ ¯ � ·� ñ ü ñ ÷ ô ��ç ø�F�ÿ�	â;Ô§Ò�×;Ó�Ô�ä=Î�Ô�Ó�ì;Ø à ü ñ È ø ì�Ò�×;Ó ß;ØRÏ�Õ�Ó�Ô�Ï�Ø�Î�Ú�Ô�Ó�Ö�Ñ�Ò�ØRÎ�Ú�Ô�ÓOß;â;Ð�ÓOÏÙÒ�Î2 ® ó í ® Ì � ®�21 ø ¯�í ®� Æ ®ñ ã ö� ¯3� ·� ñ å�4 ÷ ô ��ç øBúDÿ� áÝâ	Ñ�Ò�ØRÎ�Ú;Ï ô �;ç øhþ�ÿ��èô �;ç øBú�ÿ ÑDÔ�Ó ÑDÖRÖ à Ô�Î�ä ?5A+B�8C<>A	DEA�A	NPOi��A S�Q 6 ø��	bT�GW ç
È!É65 7 Ç>{��R��8L�\�©�:9¥ÅL�>Ç2Æ|Ã~}Twyx<;�w�x0}eÅ�x~w&{BÃ~�Pv �P�¥��w��oÇ��.Ã~�;�ªÇÝÆ+�IÃ���v ��Çsx~wH{hÃ~�Pv��
 Ú¥Ð�Û�Ï§é�=5ÑDâ�Ï�Ï�ØRÑDÚ�Ú;ÎDÒ�Ñ�Ò�Ø�Î�Úvì � Ñ+!2Í®Ó�ÖRÖC¬ ÏÙÓOáÝâ	Ñ�Ò�ØRÎ�Ú�Ï3Ñ�Ô�Ó¡?> � ó �	°|Æ ô ��ç ø�b�ÿb ý



¡?> h ó ý ô ��ç ø���ÿ¡ £ � ó   ø4 § h§�¼ ô ��ç û ý ÿ¡ £ h ó �	°4A@ ¯ ø4 § �§�¼ ÷ ô ��ç û�øhÿ
 Ú�ÍÙ×;Ñ�Ò à Î�Ö�ÖRÎhÍÙÏOì2ÑDÖ�Ö;ê	Ô�Ï§Ò�éGÎ�Ô�ß;Ó�Ô � â�Ð�Ò�â;Ñ�Ò�Ø�Î�Ú;Ï«Ñ�Ô�Ó3ÑDÏ�Ï�â;ägÓ�ß�Ò�Î5ÜDÑ�Ô�ãgÑDÏ�Ó"!�Õ�6 ò ô�BC> �   2 ¼ ÿ�W ç
 ÒgØRÏgÑDÏ�Ï�â;ä=ÓOß Ò�×;Ñ�ÒgÒ�×;Ó¥Í®ÑIÜ�Ó?ÜDÓOÐMÒ�Î�Ô B ØRÏ=Ô�ÓOÑDÖ %�2 ägÑIãUÞ�Ó¥ÐOÎ�ä=Õ;ÖRÓ'!�ç � à Ò�Ó�Ô �	Î�â;Ô�ØRÓ�ÔÒ�Ô�ÑDÚ;Ï à Î�Ô�ä=ØRÚ�Û>Ó�á2â;Ñ�Ò�Ø�Î�Ú;Ï ô �;ç û�øBÿ ÑDÚ;ß ô �;ç û�øBÿ ØRÚtÞ�ÎDÒ�×tÒ�ØRä=Ó¥Ñ�Ú;ß Ï�Õ;ÑDÐOÓ�ìÙÍ�Ó?ÎDÞ�Ò0ÑDØ�ÚtÒ�×;Ó×;ÎDägÎ�ÛDÓOÚ;Ó�Î�â;ÏÙÕ;Ö�Ñ�Ï�ägÑ�Í«ÑIÜ�Ó5ÓOáÝâ	Ñ|Ò�ØRÎDÚ4 ®2 ® B £Uô�B×£ ÿ�� ÿ ¯ED > ÿ+� ó ý Î ô ��ç û�ûDÿ
ÍÙ×;Ø�Ð0×¥ägÑIã�ÞoÓ´ÍÙÔ�Ø�Ò�Ò�Ó�Ú F > ÿ+� ó ý Î ô ��ç ûDö�ÿ
ÍÙ×;Ó�Ô�Ó

F
ô�B Î 2®ÿ ØRÏ«Ò�×;Ó�O a 8 U 8 m"S ` aCm Ò�ÓOÚ�Ï�Î�Ô�çÌk×;Ó�Ð�Î�Ú;ß;ØùÒ�ØRÎDÚ à ÎDÔ_Ñ=Ú;Î�ÚeÒ�Ô�Ø�Ü2Ø�ÑDÖ�Ï�Î�ÖRâ�Ò�ØRÎDÚ¥Î à Ò�×;Ó5Ü�Ó�Ð�Ò�ÎDÔ3Í®ÑhÜDÓPÓOáÝâ	Ñ|Ò�ØRÎDÚ ô ��ç ûDö�ÿ Ø�ÏÒ�×	Ñ�Ò�Ò�×;Ó�ß;ÓMÒ�ÓOÔ�ägØ�Ú	ÑDÚeÒ�Î à Ò�×;Ó ö9£¢ö ägÑ�Ò�Ô�ØÖ!�Þ�Ó9)OÓ�Ô�Î ô Ð à çÝÓ�á2â;Ñ�Ò�Ø�Î�Ú ô�ø ç þ�ÿ�ÿ ç\Ìk×;Ø�Ï�Ð�Î�Ú;ß;ØùÒ�Ø�Î�ÚÛ�ØùÜ�Ó�Ï°Ò�×;ÓÙß;Ø�Ï�ÕoÓOÔ�Ï�ØRÎ�Ú¢Ô�ÓOÖRÑ�Ò�Ø�Î�Ú�Ò�×;Ñ�Òªß;ÓMÒ�ÓOÔ�ägØ�Ú;ÓOÏ 2 ÑDÏ�Ñ à â;Ú�Ð�Ò�Ø�Î�Ú¢Î à B ç � Ï�Õ�Î�Ø�ÚeÒ�ÓOß¢ÎDâ�Ò�Þeã� S~aHG 6 ø��T��û+W ì�Ò�×;Ó ß;Ø�ÓOÖRÓ�Ð�Ò�Ô�ØRÐ3Ò�ÓOÚ�Ï�Î�ÔÙØRÏYA>O>O aVS~a r	8 Ø�Ú.ØùÒ�Ï«Ð�Î�ä=Õ�Î�Ú�ÓOÚeÒ�Ï�ì;ÍÙ×;ÓOÔ�ÓIÑDÏ3Ñ¢ß;ØRÏ�Õ�Ó�Ô�Ï�Ø�Î�ÚÔ�ÓOÖ�Ñ|Ò�ØRÎDÚPØRÏ°Ú�ÎDÒIç��'Ú;ÓkÐOÑDÚ;Ú;Î�Ò�ÑDß;ß=Ñ � ß;ØRÏ�Õ�Ó�Ô�Ï�ØRÎ�Ú¢Ô�ÓOÖ�Ñ|Ò�ØRÎDÚ à Î�Ô°Ó�ÖRÓOÐMÒ�Ô�Î�Ú;Ï÷� Ò�Î Ñ � ß�ØRÏ�ÕoÓOÔ�Ï�Ø�Î�ÚÔ�ÓOÖ�Ñ|Ò�ØRÎDÚ à Î�Ô°Ø�Î�Ú;Ï÷�'Ò�Î´Î�Þ�Ò�ÑDØRÚPÒ�×;Ókß;ØRÏ�Õ�Ó�Ô�Ï�ØRÎ�Ú¢Ô�ÓOÖ�Ñ|Ò�ØRÎDÚ à Î�ÔªÑ´Ú;Ó�â�Ò�Ô�ÑDÖ;Õ;ÖRÑDÏ�ägÑ�çLê®â�Ò�Î�Ú;ÓkÐOÑDÚ

Ï�Î ÑDß;ß Ò�Î�Û�ÓMÒ�×;Ó�Ô�Ò�×�Ó�ÐOÎDÚÝÒ�Ô�Ø�Þ;â�Ò�Ø�Î�Ú;Ï Ò�Î.Ò�×;Ó�ß�ØRÓOÖ�ÓOÐMÒ�Ô�Ø�Ð¢Ò�ÓOÚ�Ï�Î�Ô�ì°Ú;ÎDÒ¥��â;Ï�Ò à Ô�Î�ä ÓOÖ�ÓOÐMÒ�Ô�ÎDÚ;Ï
ÑDÚ�ß ÑDÖ�ÖvØRÎ�Ú.Ï�ÕoÓOÐ�ØRÓ�Ï3Õ;Ô�ÓOÏ�ÓOÚeÒIì�Þ;â�ÒIì à Î�ÔÙÓ'!;Ñ�ägÕ;Ö�ÓDì	��â;Ï§Ò3Ò�×;Ó�×�ØRÛ�×�éGÓOÚ;Ó�Ô�ÛDã�Ò0ÑDØ�Ö�Î à Ñ¢Ü�Ó�ÖRÎ2ÐOØ�Ò�ã
ß;Ø�Ï�Ò�Ô�ØRÞ�â�Ò�Ø�Î�ÚXÑDÚ;ßXÒ�Ô�ÑDÐ�Ó�Ø�Ò�Ï¢Ø�ß;ÓOÚeÒ�Ø�êÑDÞ�ÖRÓ�Ó"ZèÓ�Ð�Ò=Î�ÚXÒ�×�Ó�Í«ÑIÜ�Ó�ÏOçUÌk×;Ø�Ï¢ØRÏPÕ;Ô�ÓOÐ�ØRÏ�Ó�Ö�ãVÍÙ×;Ñ�Ò
ÍÙØ�ÖRÖkÞoÓ?ß;Î�Ú�Ó¥Ø�Ú�Ï�Ó�Ð�Ò�ØRÎ�Ú �;ç þ ì®ÍÙ×;ÓOÔ�Ó?Ò�×�Ó?ØRÎDÚtÐ�Î�ÚeÒ�Ô�Ø�Þ;â�Ò�ØRÎ�Ú;Ï¯Ò�Î æ!ÑDÚ;ß	ÑDâtß	ÑDä=Õ;ØRÚ�Û ÑDÔ�Óß;ÓMÒ�Ó�Ô�ä=ØRÚ;Ó�ß�Þeã4ÖRÎhÍ®Ó�Ô�Ø�Ú;Û ó · Ò�Î>Ü�Ó�Ô�ãtÏ�ägÑDÖRÖ«Ü�ÑDÖ�â;ÓOÏ�ì«Ó�Z�ÓOÐMÒ�ØùÜ�ÓOÖùã4Ô�ÓOä=ÎhÜ2ØRÚ;Û>ÑDÖRÖkÓ�ÖRÓ�Ð�Ò�Ô�Î�ÚÐ�Î�ÚeÒ�Ô�Ø�Þ;â�Ò�ØRÎ�Ú;Ï�ç

b�ø



� Î�ÚeÒ0ÑDØ�Ú;ÓOßPØ�Ú�Ò�×;Ó«ß;Ø�ÓOÖRÓ�Ð�Ò�Ô�ØRÐ�Ò�Ó�Ú;Ï�ÎDÔªÑDÔ�Ó�Ò�×;Ó®ä�ÑDÛDÚ;Ó�Ò�ØRÐ�Ï�â;Ï�ÐOÓOÕ�Ò�ØRÞ�ØRÖRØùÒ�ã5ÑDÚ;ßPÐ�Î�Ú;ß;â�ÐMéÒ�Ø�Ü2Ø�Ò�ã Î à Ò�×;Ó«Õ�Ö�ÑDÏ�ä�Ñ�ìBÍÙ×;Ø�Ð0×Pä�ÑIã5ÞoÓ®ß;Ó�Ô�Ø�ÜDÓOß à Ô�Î�ä Ò�×;Ó�ß;ØRÏ§Ò�Ô�ØRÞ;â�Ò�ØRÎ�Ú à â;Ú;ÐMÒ�Ø�Î�Ú;Ï@ÃJI ô �@Î�� Î ¼ ÿÑDÚ�ß.Ò�×;Ó ÓOáÝâ	Ñ�Ò�ØRÎ�Ú�Î à ägÎ�Ò�ØRÎDÚvì�Î�Ôç,_Ö�ÑDÏ�ÎhÜ�ÓOáÝâ	Ñ�Ò�ØRÎ�Ú
§ ÃJI§�¼ ¯É� > § ÃKI§ � ¯ ëË Ù � ¯ � £ h4 Ú > § ÃKI§ � ÷ ô ��ç û � ÿL Q+U O+B S 8 a N×8 S A U :�6 ø��	beþ+W Û�ØùÜ�Ó´Ò�×�Ó5ß�ØRÓOÖ�ÓOÐMÒ�Ô�Ø�Ð_Ò�Ó�Ú;Ï�ÎDÔ3Ñ�ÏM ñ ì ô�B Î 2®ÿ ó Ù ø ¯ í ® 4 ®2 ® Ú ÿ ñ ì ¯ 4 ®2 ® í ñ í ì¯ û ° Ñ I 2 ®I2 ® í Ðî Ð î Í Ì í Ðj î Í	�1Í ÌON Í	� § ÃJI§ ÍsÌ   Í Ì § ÃKI§ Í	�"PRQS QS  û ° Ñ I ÐÑÒ$Ó î Ð 2 ®I2 ® í Ðî Ð î Í Ì&í Ðj î Í	� ô � ´ Ò µI ÿ ñ ìí�Ì ÍsÌf¯ ³ Ê I  ×2£UTP2\§ ÃJI§ ÍG� ¯tíyÌ N Í	� § ÃJI§ Í Ì   ÍsÌ § ÃKI§ Í	� PWV Î ô ��ç û�þDÿ

ÍÙ×;Ó�Ô�ÓPÒ�×;ÓPÞ	ÑDÐ0åÝÛ�Ô�Î�â;Ú;ß ê;ÓOÖRß hkj_ØRÏ'Ñ�Ï�Ï�â�ägÓ�ß Ò�Î�ÞoÓPØRÚ¥Ò�×;Ó QS ß�ØRÔ�Ó�Ð�Ò�ØRÎ�Úvì 2 I�ÑDÚ;ß Ê I�ÑDÔ�ÓÒ�×;Ó Õ;Ö�ÑDÏ�ä�Ñ à Ô�ÓOáÝâ;Ó�Ú;Ð�ã.ÑDÚ�ß¥ÐMã�Ð�ÖRÎDÒ�Ô�Î�Ú à Ô�ÓOáÝâ;ÓOÚ�Ð�ã�ìoÔ�Ó�Ï�ÕoÓOÐMÒ�Ø�ÜDÓOÖùã�ì	Î à Ò�×;ÓYX!Ò�×�Ï�ÕoÓOÐ�ØRÓOÏ�ìoÑDÚ;ßZ ´ Ò µI ØRÏÙß;ÓMê	Ú;ÓOß¥Þeã
Z ´ Ò µI ó

�[[[[[[[[[[[[[�
³ ® Ê ®Ií ®� ½ ®Ò ò0³ Ê Ií>� ÍG� ½ Ò ½]\Ò ³ Ê Ií>� Í Ì ½ ®Ò

  òC³ Ê Ií>� Í	� ½ Ò ½ \Ò Í ®� ô ½ \Ò ÿ ®   òCÍsÌÍG� ½ Ò ½ \Ò³ Ê Ií�� Í&Ì ½ ®Ò ò0Í&Ì ÍG� ½ Ò ½ \Ò Í ® Ì ½ ®Ò

�_^^^^^^^^^^^^^�
ÍÙ×;Ó�Ô�Ó ½ Ò ó ½ Ò ô í���Í	� ö Ê I ÿ ØRÏ«Ò�×�Óqê�ÓOÏ�Ï�ÓOÖ à â;Ú;ÐMÒ�Ø�Î�Ú�Î à ÎDÔ�ß;Ó�Ô9³�ÑDÚ�ß ½ \Ò ØRÏkØ�Ò�Ïkß;ÓOÔ�Ø�Ü�Ñ�Ò�Ø�Ü�Ó�ç
 à ÃKIXØRÏ�Ñ � Ñ+!2Í�ÓOÖRÖ�Ø�ÑDÚèì«Ò�×;Ó�Ú Ò�×;Ó Ø�ÚeÒ�ÓOÛDÔ�ÑDÖ�Ï�ØRÚ�ÓOáÝâ	Ñ�Ò�ØRÎ�Ú ô �;ç û�þ�ÿ ägÑIã�ÞoÓ?ß�Î�Ú;ÓÑDÚ;ÑDÖ�ãÝÒ�Ø�ÐIÑDÖ�Ö�ãDç��>Ó Ï�×	ÑDÖ�Ö�ÖRØ�ägØùÒ®Î�â�Ô�Ï�Ó�Ö�ÜDÓOÏÙÒ�Î=Ñ¢Ï�ØRÚ�Û�ÖRÓ � Ñ�!�Í�ÓOÖ�ÖRØRÑDÚvìÃKI ó ø° ���-® Í �ø¶ù�ú I Ó'!�Õ`N   Ù Í ®�Í ®ø¶ù$ú I ¯ Í ® ÌÍ ®ø¶ù�ú I Ú P Î ô ��ç û	F�ÿ

beû



ÑDÖùÒ�×;ÎDâ;Û�×�ÓOÑDÐ0×�ÐOÎ�ä=Õ�ÎDÚ;ÓOÚeÒkägÑIãg×;ÑhÜDÓ5Ñ�Ò�Ó�ägÕoÓOÔ�Ñ�Ò�â;Ô�Ó´ÑDÚ;Ø�Ï�ÎDÒ�Ô�Î�Õeã ô � Ìbaó � � ÿ ì;ÑPÏ§Ò�Ô�ÓOÑDä¢éØ�Ú;Û�Ü�Ó�ÖRÎ2ÐOØùÒ�ã�Õ	Ñ�Ô�ÑDÖ�ÖRÓOÖÒ�ÎPÒ�×;Ó´Þ	ÑDÐ0åÝÛ�Ô�Î�â;Ú;ß�ägÑDÛ�Ú;ÓMÒ�Ø�Ð3ê	Ó�ÖRßvì;ÎDÔ«Þ�Î�Ò�×vì�ÑDÚ;ß�Ï�Ò�ØRÖRÖoÞoÓ´ÑDÚ	ÑDÖùãÝÒ�Øùé
ÐOÑDÖRÖùã�Ø�ÚÝÒ�ÓOÛ�Ô�ÑDÞ;Ö�ÓDç

Ìk×;ÓYØRÚeÒ�Ó�Û�Ô�Ñ�Ò�ØRÎ�Ú�ÎhÜDÓOÔ Í	�¬ØRÏ�ß�Î�Ú;Ó ê	Ô�Ï§ÒIì3â;Ï�Ø�Ú;Û4Ò�×;Ó à Î�Ö�ÖRÎhÍÙØRÚ;Ûõê®ÓOÏ�Ï�ÓOÖ à â;Ú�Ð�Ò�Ø�Î�Ú
Ø�ß;ÓOÚeÒ�ØùÒ�Ø�ÓOÏ;# í Ðj îc�d� ½ ®Ò ô���ÿ Ó'!�Õ ô� d� ® ö ûTü�ÿ ó üfe Ò ô0ü�ÿí Ðj îc�d� ® ½ Ò ô���ÿ ½ \Ò ô���ÿ Ó'!�Õ ô� d� ® ö ûTü�ÿ ó ü ® e \Ò ô0ü�ÿí Ðj î �d� � 6 ½ \Ò ô���ÿ�W ® Ó'!�Õ ô� d� ® ö ûTü�ÿ ó ³ ® üge Ò ôCüoÿJ UûTü � e \Ò ôCüoÿ
ÍÙ×;Ó�Ô�Ó e Ò ôCüoÿ�ó ± îsý û Ò ôCüoÿ ÑDÚ;ß û Ò ôCüoÿ ØRÏkÒ�×;Ó ä=Î�ß�Ø�ê	Ó�ß ê®ÓOÏ�Ï�ÓOÖ à â;Ú;ÐMÒ�Ø�Î�ÚvìÑDÏÙÞoÓ à Î�Ô�ÓDç e \Ò Ø�ÏÒ�×;Ó ß;ÓOÔ�Ø�Ü�Ñ�Ò�ØùÜ�Ó'ÍÙØùÒ�×�Ô�Ó�Ï�ÕoÓOÐ�Ò�Ò�Î ü ì;ÍÙ×;ØRÐ0×.ägÑhã�Þ�Ó´ÍÙÔ�Ø�Ò�Ò�ÓOÚe \Ò ô0ü�ÿ�ó� de Ò ôCüoÿ ¯ ï® 6 e Ò î	ï ôCüoÿ ¯ e Òih ï ôCüoÿ�WD÷ ô ��ç û�úDÿ

Ìk×;Ó'ØRÚeÒ�ÓOÛ�Ô�ÑDÖRÏ�ÎhÜ�ÓOÔ�Í Ì ÐIÑ�Ú�Þ�Ó3ÍÙÔ�Ø�Ò�Ò�Ó�Ú�ØRÚ�Ò�ÓOÔ�ägÏ�Î à Ò�×;Ól«�ÖRÑDÏ�ägÑ�['Ø�Ï�ÕoÓOÔ�Ï�ØRÎDÚ à â;Ú;ÐKé
Ò�ØRÎ�Úvì�ÍÙ×;ØRÐ0×.Ï�Ñ�Ò�ØRÏ§ê	ÓOÏkÒ�×�Ó5ß�Ø*Z�ÓOÔ�Ó�ÚeÒ�Ø�Ñ�ÖvÓOáÝâ	Ñ�Ò�ØRÎ�Új \ ô�k I ÿ�ó� _û 6 ø ¯ k Ilj ô�k I ÿ�W�÷ ô ��ç û	b�ÿ
ÑDÚ�ß¥Ø�ÏkÓOÏ�Ï�ÓOÚeÒ�ØRÑDÖRÖùã�Ò�×;ÓYX3ØRÖ�Þ�Ó�Ô�ÒkÌqÔ�Ñ�Ú;Ï à Î�Ô�ä Î à Ñm=5ÑDâ�Ï�Ï�ØRÑDÚj ô�k I ÿªó ° î	ï��-®fí Ðî Ð ± îln�o�  pk I îc� Î ô ��ç û	��ÿ
ÍÙ×;Ó�Ô�Ó k I ó 2×  ³ Ê Ií�Ì-Í ø¶ù$ú I ÷ ô ��ç ö ý ÿ� Ï�Õ�Ô�Ó�Ü2Ø�Î�â;Ï�Öùã4Ó"!�Õ;Ö�Ñ�ØRÚ;Ó�ßvì«Ò�×;Ó¥ß;ØRÏ�Õ�Ó�Ô�Ï�ØRÎ�Ú4Ò�ÓOÚ�Ï�Î�Ô�ÐOÑDÚ ÞoÓ¥ÍÙÔ�Ø�Ò�Ò�ÓOÚ�Ñ�ÏgÒ�×�Ó?Ï�â�äÎhÜ�Ó�ÔgÓOÑDÐ0×4ÐOÎ�ä=Õ�ÎDÚ;ÓOÚeÒ$¬ Ï¯ÐOÎ�ÚeÒ�Ô�ØRÞ�â�Ò�Ø�Î�Úvç � à Ò�ÓOÔ¯Ï�Î�ägÓ�Ñ�ÖRÛ�Ó�Þ;Ô�Ñ�ì�ÓOÑDÐ0×�Ð�Î�ägÕoÎ�Ú;Ó�ÚeÒ¯Î à Ò�×;Óß;Ø�Ï�ÕoÓOÔ�Ï�ØRÎDÚ�Ò�ÓOÚ;Ï�Î�ÔÙÐIÑDÚ.ÞoÓ ÍÙÔ�Ø�Ò�Ò�ÓOÚ

b�ö
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Ìk×;Ó´ê	Ú	ÑDÖ à Î�Ô�ägÏkÎ à"v ÑDÚ;ß F
ÑDÞ�ÎhÜDÓ�Ñ�Ô�Ó Ú;ÎDÒÙâ;Ú�ØRáÝâ;ÓDì	Ï�ØRÚ;Ð�ÓÐÑÒ�Ó î Ð ³ û Ò ó ÐÑÒ�Ó î Ð ô�û Ò  Éû \Ò ÿªó ý ÎÏ�Î?ÐOÓ�Ô�Ò�ÑDØRÚ�Ò�ÓOÔ�ägÏ ÐOÑDÚVÞoÓ�ÑDß�ß;ÓOß ÑDÚ;ß Ï�â;Þ�Ò�Ô�ÑDÐMÒ�ÓOßXØ à Ò�×;Ó�ã�ß;Î¥Ú;ÎDÒ�ß;ÓOÕoÓOÚ�ßVÎ�Ú�³[ç(�	Ô�Î�ä

Ò�×;ØRÏ à ÑDÐMÒIìÝÑDÚ�ß=Ó�áÝâ	Ñ�Ò�Ø�Î�Ú ô �;ç û	beÿ ì�Ï�ÎDägÓÙÑDâ�Ò�×;Î�Ô�Ï9638;:=<>:Rìxw o 8"N	ì ø��Tb � % �©DEA	NHB Q N	ì ø$�TbT�GW Õ;Ô�Ó à ÓOÔÒ�Î�Ô�Ó�ÐIÑDÏ§ÒRq n �hìyq s � ÑDÚ;ßzqY���Iì�ÑDÚ;ß.Ò�×Ýâ;Ï�Ò�×;Ó5ÐOÎ�Ô�Ô�Ó�Ï�ÕoÎ�Ú;ß;Ø�Ú;Û�Ó�ÖRÓOä=ÓOÚeÒ�Ï3Î à F ìØRÚ¥Ò�ÓOÔ�ägÏÙÎ àjd\ ô�k I ÿ ç
b �



È!ÉcÈ �(wy���[Ã~vqÄ{7¬Çs}+��w�v[Ã~�$�õ�,�ÑDÔ�Ø�Î�â;Ï!Ò�ã�ÕoÓOÏªÎ à ß	ÑDä=Õ;ØRÚ�Û'ÑDÔ�Ó®ÐOÎDÚÝÒ�ÑDØRÚ�ÓOß�ÍÙØùÒ�×;Ø�Ú�Ò�×;Ó�Ó"!�Õ;Ô�ÓOÏ�Ï�ØRÎ�Ú�Ï à Î�Ô[Ò�×;Ó®Ï�â;Ï�Ð�ÓOÕ�é
Ò�ØRÞ;Ø�ÖRØ�Ò�ã�ÑDÚ;ß=ß;Ø�ÓOÖRÓ�Ð�Ò�Ô�ØRÐ«Ò�ÓOÚ;Ï�Î�Ô�Ï®ÑDÞoÎBÜDÓ	#°Ø�Î�Ú¯Ð�ã2ÐOÖ�ÎDÒ�Ô�Î�ÚvìÝØRÎDÚ�æ!ÑDÚ;ß;ÑDâ�Ñ�Ú;ß�Ó�ÖRÓOÐMÒ�Ô�Î�Ú�æ!ÑDÚ�ß	ÑDâ
ß	Ñ�ägÕ;Ø�Ú;Û;ì\ÑDÚ;ß Ò�Ô�ÑDÚ;Ï�Ø�Ò§éGÒ�Ø�ägÓ¯ägÑDÛ�Ú;ÓMÒ�Ø�Ðgß	Ñ�ägÕ;Ø�Ú;Û;ç?æqÑ�Ú;ß	ÑDâVß;ÑDägÕ�ØRÚ;Û?ÑDÚ;ß Ò�Ô�ÑDÚ;Ï�Ø�Ò§éGÒ�Ø�ägÓ
ß	Ñ�ägÕ;Ø�Ú;Û Ñ�Ô�Ó�ÞoÎDÒ�× Õ	ÑDÔ�ÒPÎ à Ò�×;Ó�ÐOÎ�ÚeÒ�Ô�ØRÞ;â�Ò�ØRÎDÚ à Ô�Î�ä Ò�×�Ó�³ ó ý Ò�ÓOÔ�ä Î à Ò�×;Ó�ß;Ø�ÓOÖ�ÓOÐ�Ò�Ô�Ø�ÐÒ�ÓOÚ;Ï�Î�Ô\6=� S~aHG ì ø$�T�eû+W ç Ìk×;Ó ³ ó ý Ð�Î�ÚeÒ�Ô�ØRÞ;â�Ò�ØRÎ�Ú?ÐIÑDÚ ÞoÓ¢ÓOØùÒ�×;Ó�Ô'Ô�Ó�Ï�Î�Ú	Ñ�ÚÝÒ ÎDÔ'Ú;Î�Ú;Ô�ÓOÏ�Î�Ú	ÑDÚeÒØ�Ú.Ú;Ñ�Ò�â;Ô�ÓDì	ß;Ó�Õ�Ó�Ú;ß;Ø�Ú;Ûgâ�Õ�Î�Ú�Ò�×;Ó â;Ú;ß;Ó�Ô�Ö�ã2Ø�Ú;Û¯Õ	ÑDÔ�Ò�ØRÐ�ÖRÓ´ÑDÚ�ß.ê	Ó�ÖRß.Õ	ÑDÔ�ÑDägÓMÒ�Ó�Ô�ÏOç
È!ÉcÈ!ÉÊ |Ew�v}8Rw	Å�� w����\Ã~v!Ä

æqÑ�Ú;ß	ÑDâ4ß	ÑDä=Õ;ØRÚ�Û�Î2ÐOÐ�â;Ô�Ï=ØRÚUÒ�×�Ó?ÑDÞ�Ï�ÓOÚ�ÐOÓ?Î à Õ	ÑDÔ§Ò�Ø�ÐOÖRÓ�Ð�Î�ÖRÖ�ØRÏ�ØRÎ�Ú;Ï�ç 
 Ò=ØRÏ¢Ò�×;Ó.ØRÚ2éÒ�ÓOÔ�Ñ�Ð�Ò�Ø�Î�Ú?ÞoÓ�Ò�Í�ÓOÓ�Ú�Ñ�ß;ØRÏ§Ò�Ô�ØRÞ;â�Ò�ØRÎ�Ú.Î à Õ	Ñ�Ô�Ò�Ø�ÐOÖ�ÓOÏ3ÑDÚ;ß?Ò�×;ÓPÓOÖ�ÓOÐMÒ�Ô�Ø�Ð5ê;ÓOÖRß?Î à Ñ�Õ;Ô�Î�Õ	ÑDÛeÑ|Ò�ØRÚ�Û
Í®ÑIÜ�ÓDç � ÑDÖRÐ�â;Ö�Ñ�Ò�ØRÚ;Û«Ò�×;Ó�ß	ÑDä=Õ;ØRÚ;ÛkÔ�Ñ�Ò�Ó�ÑDÚ;ÑDÖ�ãÝÒ�Ø�ÐIÑDÖ�Ö�ã�ØRÏ�Ò�ÓOß;Ø�Î�â;ÏqÑDÚ;ß5ß;ÓOägÑDÚ;ß�ØRÚ;Û;ìBØ�ÚÝÜDÎ�Ö�Ü2Ø�Ú;ÛÐ�Î�ÚeÒ�Î�â;Ô´Ø�ÚeÒ�ÓOÛDÔ�Ñ�Ò�ØRÎ�Ú Ø�Ú Ò�×;Ó¢Ð�Î�ägÕ�ÖRÓ"!?Õ;ÖRÑDÚ;ÓDçkX3ÎhÍ®ÓMÜ�Ó�ÔOì!Ò�×;Ó à Î�Ö�ÖRÎhÍÙØRÚ�Û�Î	Z�ÓOÔ�Ï�Ñ�ÛDÓOÚ;Ó�Ô�ÑDÖì
Ú;ÎDÚ;ä�Ñ|Ò�×;Ó�ä�Ñ�Ò�ØRÐOÑDÖ²ì2Ó"!�Õ;ÖRÑDÚ	Ñ�Ò�ØRÎ�Ú�Î à Ò�×�Ó5Ó"ZèÓ�Ð�ÒOç� Ó�ägÑIã>ÍÙÔ�Ø�Ò�Ó�Ò�×;Ó�Ð�Î�Ú;ß;ØùÒ�Ø�Î�Ú à Î�ÔPæqÑ�Ú;ß	ÑDâXÔ�ÓOÏ�ÎDÚ	ÑDÚ;Ð�Ó¥Ñ�ÏkÍ Ì ó 2 ö í�ç «\ÑDÔ§Ò�Ø�ÐOÖRÓ�ÏÍÙ×;Ø�Ð0×,ÑDÔ�Ó>Ð�ÖRÎ�Ï�Ó Ò�Î�Ô�ÓOÏ�Î�Ú	ÑDÚ;Ð�Ó Ñ�Ô�ÓYÒ�×;Ó�Î�Ú;Ó�Ï.ÍÙ×;Ø�Ð0×,ÐIÑ�Ú�Ó'!�Ð0×;ÑDÚ;Û�ÓVÓ�Ú;ÓOÔ�ÛDã�ÍÙØ�Ò�×�Ò�×;Ó
Í®ÑIÜ�Ó ägÎDÏ�Ò«Ó��=ÐOØRÓ�ÚeÒ�Ö�ãDç��\ØRÔ�Ï�Ò®ÐOÎ�Ú;Ï�ØRß;Ó�ÔkÕ	ÑDÔ§Ò�ØRÐ�ÖRÓ�Ï à ÑDÔ à Ô�Î�äëÔ�Ó�Ï�Î�Ú	Ñ�Ú;ÐOÓ�ì;ÍÙ×;ØRÐ0×�ÑDÔ�Ó'ä=ÎBÜ2Ø�Ú;Û
Ô�ÑDÕ;ØRß�Ö�ãtØRÚ�Ò�×;Ó Í®ÑIÜ�Ó à Ô�ÑDä=ÓDì3ÑDÚ;ß Ï�ÎUÓ"!�ÕoÓOÔ�ØRÓOÚ�ÐOÓ>ÑUÔ�ÑDÕ;Ø�ß;Ö�ãtÎ�Ï�Ð�ØRÖ�Ö�Ñ�Ò�ØRÚ;Û>ÓOÖRÓ�Ð�Ò�Ô�ØRÐ ê;ÓOÖRßèç
Ìk×Ýâ;ÏÙÒ�×;ÓMã�â;Ú�ß;ÓOÔ�Û�Î�Ñ�Ö�Ò�Ó�Ô�Ú	Ñ|Ò�Ó´ÑDÐ�ÐOÓ�ÖRÓOÔ�Ñ�Ò�Ø�Î�Ú;ÏkÑ�Ú;ß�ß;ÓOÐ�ÓOÖRÓ�Ô�Ñ�Ò�ØRÎ�Ú�ÏOì	Þ;â�ÒkÒ�×;Ó ÑIÜ�Ó�Ô�ÑDÛ�Ó Ó"ZèÓ�Ð�Ò
Ø�Ï�Ü�Ó�Ô�ãgÏ�ägÑDÖRÖçJX�ÎhÍ®ÓMÜ�ÓOÔ�ì	Õ	ÑDÔ§Ò�ØRÐ�ÖRÓ�Ï®ÐOÖ�Î�Ï�Ó�Ò�Î�Ô�ÓOÏ�Î�Ú	ÑDÚ�ÐOÓ ÑDÔ�Ó'ÑDÖ�ägÎ�Ï§Ò�Ñ�Ò«Ô�ÓOÏ�Ò«ØRÚgÒ�×;ØRÏ à Ô�ÑDä=ÓDç
Ìk×;ÓMãgÒ�×;ÓOÔ�Ó à Î�Ô�Ó_Ó'!�ÕoÓOÔ�ØRÓ�Ú;ÐOÓ´Ñ5Ô�Î�â�Û�×;Ö�ã¯Ð�Î�Ú;Ï§Ò0ÑDÚeÒ«Ó�ÖRÓ�Ð�Ò�Ô�ØRÐÙê	ÓOÖ�ßvì�ÑDÚ;ßgÍÙØ�ÖRÖ	â;Ú�ß;ÓOÔ�Û�Î¢Ñ�ÖRÑDÔ�ÛDÓ
ÑDÐ�ÐOÓ�ÖRÓOÔ�Ñ�Ò�Ø�Î�Ú ô Ø à ë ¦ ô ý ÿ ÎDÔkß;ÓOÐ�ÓOÖRÓ�Ô�Ñ�Ò�ØRÎ�Ú ô Ø à ë ¦�~ ý ÿ çÌk×;Ó à ÑDÐ�Ò�Ò�×	Ñ�ÒvÒ�×;Ó�Õ	ÑDÔ§Ò�ØRÐ�ÖRÓ[â;Ú;ß;Ó�Ô�Û�Î2ÓOÏqÑ«Ö�Ñ�Ô�Û�ÓªÑ�ÐOÐOÓ�ÖRÓ�Ô�Ñ�Ò�ØRÎ�Ú'ÎDÔ�ß;ÓOÐ�ÓOÖRÓ�Ô�Ñ�Ò�ØRÎ�Ú´ä=ÓIÑ�Ú;Ï
Ò�×	Ñ�ÒÙØ�Ò�Ï®Ü�Ó�ÖRÎ2ÐOØùÒ�ã�Ð0×	Ñ�Ú;Û�ÓOÏ�ç 
 ÒÙä=ÎhÜ�Ó�ÏÙÑhÍ®ÑIã à Ô�ÎDä�Ô�Ó�Ï�Î�Ú;ÑDÚ;ÐOÓ�ìÑDÚ;ß�Ò�×�Ó´Ö�ÑDÔ�Û�Ó´ÑDÐ�ÐOÓOÖ�ÓOÔ�Ñ�Ò�Ø�Î�ÚÎ�Ô5ß;Ó�ÐOÓOÖ�ÓOÔ�Ñ�Ò�Ø�Î�Ú�ÍÙØ�ÖRÖªÐ�ÓIÑDÏ�ÓDç�Ìk×;Ó�ägÑDÛ�Ú�Ø�Ò�â�ß;Ó¢Î à Ò�×;ÓgÓ"ZèÓ�Ð�Ò�Î�ÚVÑDÚeã�ØRÚ�ß;Ø�Ü2ØRß�â	ÑDÖ°Õ	Ñ�Ô�Ò�Ø�ÐOÖ�Ó
ÍÙØ�ÖRÖèß�ÓOÕoÓOÚ;ß¥Î�Ú�×;ÎhÍ ÖRÎ�Ú�Û¢Ø�ÒÙÏ�Ò�ÑIã�Ï�ÐOÖ�Î�Ï�Ó'Ò�Î¯Ô�ÓOÏ�Î�Ú	ÑDÚ�ÐOÓDç� Î�Ú;Ï�Ø�ß;ÓOÔ®Õ	ÑDÔ�Ò�ØRÐ�ÖRÓOÏ�Ò�×	Ñ|ÒÙÑDÔ�Ó_ägÎhÜ2ØRÚ;Û�Ï�ÖRØ�Û�×eÒ�Öùã à Ñ�Ï�Ò�Ó�Ô®Ò�×;ÑDÚ�Ò�×;Ó'Í®ÑIÜ�Ó�ç�Ìk×;ÎDÏ�Ó'Ò�×;Ñ�ÒÑDÔ�Ó ÑDÐ�ÐOÓ�ÖRÓOÔ�Ñ�Ò�Ó�ß ä=ÎBÜDÓ ÑIÍ®Ñhã à Ô�Î�ä Ô�ÓOÏ�Î�Ú	ÑDÚ;Ð�ÓDì�Þ;â�ÒgÒ�×;Î�Ï�Ó¥Ò�×	Ñ�Ò�Ñ�Ô�Ó?ß�ÓOÐOÓ�ÖRÓ�Ô�Ñ�Ò�ÓOß�ä=ÎBÜDÓ

beþ



Ð�ÖRÎ�Ï�ÓOÔªÒ�Î5Ô�Ó�Ï�Î�Ú	Ñ�Ú;ÐOÓ�ç�Ìk×�ÓOÏ�Ó3Õ	ÑDÔ§Ò�ØRÐ�ÖRÓ�Ï�Ò�×;ÓOÔ�Ó à Î�Ô�Ó3Ï§Ò0ÑIã¯ÐOÖ�Î�Ï�ÓÙÒ�Î5Ô�Ó�Ï�Î�Ú;ÑDÚ;ÐOÓ à Î�Ô�ÖRÎDÚ;Û�ÓOÔ�ì2ÑDÚ;ß
Ò�×;Ó�Ó�Z�ÓOÐMÒ¯Î�ÚXÒ�×;Ó�ä ØRÏ�Ö�ÑDÔ�Û�ÓOÔ�ç � Ü�Ó�Ô�ÑDÛ�Ø�Ú;Û ÎhÜ�Ó�ÔPÒ�×;Ó�ÍÙ×;ÎDÖRÓ�Í®ÑhÜDÓDì�Õ	ÑDÔ§Ò�ØRÐ�ÖRÓ�Ï�ÍÙ×;ØRÐ0×4ÑDÔ�Óä=ÎhÜ�Ø�Ú;Û¢Ï�Ö�ØRÛ�×eÒ�Ö�ã à ÑDÏ�Ò�ÓOÔ«Ò�×	ÑDÚ�Ò�×�Ó Í®ÑIÜ�Ó5ÑDÔ�ÓDì;Î�Ú.ÑIÜ�Ó�Ô�ÑDÛDÓDì	Ï�Ö�ÎhÍ®Ó�ß.ß�ÎBÍÙÚèç�!2ØRä=ØRÖ�Ñ�Ô�Ö�ãDì�Ò�×;ÎDÏ�Ó
Õ	Ñ�Ô�Ò�Ø�ÐOÖ�ÓOÏ'ÍÙ×;Ø�Ð0× ÑDÔ�Ó¢ägÎhÜ2ØRÚ�Û�Ï�ÖRØ�Û�×eÒ�Öùã?Ï�ÖRÎhÍ®Ó�Ô´Ò�×	ÑDÚYÒ�×�Ó¯Í®ÑIÜ�ÓgÑDÔ�Ó�ì!Î�Ú�ÑhÜDÓOÔ�ÑDÛ�ÓDìqÏ�ÕoÓOÓ�ß;ÓOß
â;Õèç

Ìk×;Ó � Ñ+!2Í®Ó�ÖRÖRØRÑDÚ.ß;ØRÏ§Ò�Ô�Ø�Þ;â�Ò�ØRÎ�Ú à â;Ú;ÐMÒ�Ø�Î�Ú?Ø�Ï3Ñ¯ß;Ó�ÐOÔ�ÓOÑDÏ�Ø�Ú;Û à â;Ú�Ð�Ò�Ø�Î�Ú.Î à � à Î�Ô�ÑDÖ�Ö¢Íç!�Î�ì�Ú;Î�ä�Ñ�Ò�Ò�Ó�Ô�ÍÙ×;Ñ�Ò«Õ;×;ÑDÏ�Ó�Ü�ÓOÖ�Î�Ð�Ø�Ò�ã¯Ò�×�Ó3Í®ÑhÜDÓ'×	ÑDÏ�ì�Ò�×;ÓOÔ�Ó3ÍÙØRÖ�ÖÑDÖ�Í®ÑIã2Ï®ÞoÓ_ä=Î�Ô�Ó�Õ	ÑDÔ§Ò�ØRÐ�ÖRÓ�Ï
ä=ÎhÜ�Ø�Ú;Û Ï�ÖRØRÛD×ÝÒ�Ö�ãYÏ�ÖRÎhÍ®Ó�ÔPÒ�×	Ñ�ÚVÒ�×;Ó�Í®ÑIÜ�Ó�Ò�×;ÑDÚXÏ�Ö�ØRÛ�×eÒ�Öùã à ÑDÏ�Ò�ÓOÔ�ç��_ÜDÓOÔ�Ñ�ÖRÖ²ì[Ò�×;Ó�Ô�Ó à ÎDÔ�ÓDìªÒ�×;Ó
Õ	Ñ�Ô�Ò�Ø�ÐOÖ�Ó=åÝØ�Ú;Ó�Ò�ØRÐ=ÓOÚ;Ó�Ô�ÛDã>ØRÚ;Ð�Ô�ÓOÑDÏ�Ó�ÏOç?Ìk×�ØRÏ�Ó�Ú;ÓOÔ�ÛDã�ÐOÎ�ä=ÓOÏ à Ô�Î�ä Ò�×;Ó�Ó�ÖRÓOÐMÒ�Ô�ØRÐ¯ê	ÓOÖ�ß Î à Ò�×;Ó
Í®ÑIÜ�ÓDìÍÙ×;Ø�Ð0×¥Ø�Ï«Ò�×;Ó�Ô�Ó à ÎDÔ�Ó ß	ÑDä=Õ�Ó�ßvç
È!ÉcÈ!Ént ;YzR}>x~�y{hÆ��PvÂ�(wy���[Ã~vqÄ

æqÑ�Ú;ß	ÑDâ�ß	ÑDä=Õ;ØRÚ�Û�Ó"!�ØRÏ§Ò�Ï5Ó�Ü�Ó�ÚVØRÚ Ò�×;Ó�Ñ�Þ;Ï�Ó�Ú;ÐOÓ=Î à Ñ�ägÑDÛ�Ú;ÓMÒ�ØRÐPê;ÓOÖRßYÕoÓOÔ�ägÓOÑ�Ò�Ø�Ú;Û
Ò�×;Ó¯Õ;Ö�ÑDÏ�ä�Ñ�Ø�ÚYá2â�ÓOÏ�Ò�ØRÎ�Úèç � ägÑDÛ�Ú;ÓMÒ�Ø�ÐPê	ÓOÖ�ß�Ð0×;ÑDÚ;Û�Ó�Ï�Õ	Ñ�Ô�Ò�Ø�ÐOÖ�Ó�Ò�Ô�Ñ���ÓOÐMÒ�Î�Ô�ØRÓOÏ Ø�ÚÝÒ�Î�×;ÓOÖ�ØRÐOÓ�ÏÏ�Õ;ØRÔ�ÑDÖRÖ�ØRÚ;Û®ÑDÔ�Î�â�Ú;ß´Ò�×;Ó�ägÑDÛ�Ú;ÓMÒ�ØRÐ[ê	ÓOÖ�ß5Ö�ØRÚ;Ó�ÏOç,�ÙÓOÏ�ÎDÚ	ÑDÚ;Ð�ÓOÏqØRÚ´Ò�×;ÓªØ�Ú;ß;ØùÜ�Ø�ß;â	ÑDÖJ�y8"`��y8"NPO aCm��&U A	`Õ	Ñ�Ô�Ò�Ø�ÐOÖ�Ó'ägÎ�Ò�ØRÎDÚ;Ï®Ú;ÎhÍ,ÑDÔ�Ø�Ï�Ó´Ñ�Ò�Ñ�ÖRÖèä�â;Ö�Ò�ØRÕ;Ö�ÓOÏ®Î à Ò�×;Ó Ð�ã2ÐOÖ�ÎDÒ�Ô�Î�Ú à Ô�Ó�á2â�ÓOÚ;ÐMã�ì	Ò�×;Ó´Ï§Ò�Ô�Î�Ú;Û�Ó�Ï�Ò
Î à ÍÙ×;ØRÐ0×gÎ�Ð�ÐOâ;Ô�Ï®Ñ|Ò�Ò�×;Ó à â;Ú;ß	ÑDä=ÓOÚeÒ�ÑDÖ	Ð�ã2ÐOÖ�ÎDÒ�Ô�Î�Ú à Ô�ÓOáÝâ;Ó�Ú;Ð�ãDç�Ìk×;ØRÏ�Ï�ÓMÒ®Î à Ô�Ó�Ï�Î�Ú	Ñ�Ú;ÐOÓ�Ï®ägÑhã
ÞoÓ®Ð�Î�ÚeÒ�Ô�Ñ�Ï�Ò�Ó�ß�ÍÙØ�Ò�×�Ò�×;Ó®Ï�ØRÚ;Û�Ö�Ó�Ô�ÓOÏ�Î�Ú	ÑDÚ;Ð�Ó«Ñ�ÒL)OÓ�Ô�Î à Ô�ÓOáÝâ;Ó�Ú;Ð�ã à Î�Ô[Õ;ÑDÔ�ÑDÖ�ÖRÓ�Ö�Î�Ï�Ð�ØRÖ�Ö�Ñ�Ò�ØRÎ�Ú ô�a :~8;:Rìæ!ÑDÚ;ß;ÑDâ?ß	Ñ�ägÕ;Ø�Ú;Û ÿ ç«Ìk×;Ó�ÐMã2ÐOÖRÎ�Ò�Ô�ÎDÚ?Ô�Ó�Ï�Î�Ú;ÑDÚ;ÐOÓ�Ï'Û�ØùÜ�Ó5Ô�ØRÏ�Ó5Ò�Î�ß	Ñ�ägÕ;Ø�Ú;Û¢ÍÙ×;ØRÐ0×?ØRÏ3ÑDåÝØRÚ�Ò�Îæ!ÑDÚ;ß;ÑDâ¥ß;ÑDägÕ�ØRÚ;Û;ç�»×;ÓOÚ�ÑVÕ	ÑDÔ§Ò�ØRÐ�ÖRÓ ä=ÎhÜ2ØRÚ;ÛUÑDÖ�Î�Ú;Û hkj�ØRÚ»ÑVÍ®ÑIÜ�ÓYÍÙØ�Ò�×�ê	Ú�Ø�Ò�Ó�í Ì ×	ÑDÏ�Ò�×;ÓYÔ�Ø�Û�×eÒ
ÜDÓOÖRÎ2ÐOØùÒ�ã�ìªØùÒ � Ï�ÓOÓOÏ���Ñ7['Î�Õ;Õ;Ö�ÓOÔ§éGÏ�×;Ø à Ò�Ó�ß à Ô�Ó�á2â�ÓOÚ;ÐMã 2Â  í�Ì-ÍsÌ óºü ³ ÊcØ Ñ�Ú;ßXØRÏ5Ò�×;Ó�Ô�Ó à ÎDÔ�ÓÏ�â;Þs��ÓOÐMÒ_Ò�Î=Ð�Î�ÚeÒ�Ø�Ú2â�Î�â;Ï3ÑDÐOÐ�ÓOÖRÓ�Ô�Ñ�Ò�ØRÎ�Ú�Þeã�Ò�×;Ó�Ó�ÖRÓ�Ð�Ò�Ô�ØRÐ'ê	Ó�ÖRß.Î à Ò�×;Ó´Í®ÑhÜDÓDç«Ìk×�Î�Ï�Ó5Õ	ÑDÔ§Ò�ØRÐ�ÖRÓ�Ï
ÍÙØùÒ�×>Ò�×;Ó � ÐOÎ�Ô�Ô�Ó�Ð�Ò¿�¥Õ;×	ÑDÏ�Ó�Ô�ÓOÖ�Ñ|Ò�Ø�ÜDÓ¢Ò�Î��l�4ÍÙØRÖ�Ö°ÛeÑDØ�Ú>Ó�Ú;ÓOÔ�ÛDã % Ò�×;Î�Ï�Ó=ÍÙØùÒ�×�Ò�×;Ó � ÍÙÔ�ÎDÚ;ÛT�Õ;×;ÑDÏ�Ó¯ÍÙØRÖ�ÖªÖRÎ�Ï�Ó=Ó�Ú;ÓOÔ�ÛDã�ç�!�ØRÚ;Ð�Ó¢Ò�×;Ó=ÓOÚ;Ó�Ô�ÛDã�Ð0×	Ñ�Ú;Û�Ó=ØRÏ à Î�Ô�Ð�Ó=Ò�ØRä=ÓOÏ´ß;Ø�Ï�Ò�ÑDÚ;ÐOÓ�ì[Ò�×;Ó à Ñ�Ï�Ò�Ó�Ô
ÑDÐ�ÐOÓ�ÖRÓOÔ�Ñ�Ò�Ó�ß¯Õ	ÑDÔ�Ò�ØRÐ�ÖRÓOÏ[ÍÙØRÖRÖ2ÛeÑDØ�Ú¢ägÎDÔ�Ó«Ó�Ú;ÓOÔ�ÛDã¢ÕoÓOÔ°â;Ú�Ø�ÒªÒ�Ø�ägÓ�Ò�×	Ñ�Ú¯Ò�×;ÓkÏ�Ö�ÎhÍ®Ó�Ôªß;ÓOÐ�ÓOÖRÓ�Ô�Ñ�Ò�ÓOß
Õ	Ñ�Ô�Ò�Ø�ÐOÖ�ÓOÏ«Ö�Î�Ï�Ó�çªÌk×;ÓOÔ�Ó�Ø�ÏOì�Ò�×;ÓOÔ�Ó à Î�Ô�ÓDìÑ¢Ú;ÓMÒÙÛeÑDØRÚ�Î à Ó�Ú;ÓOÔ�ÛDã�Þeã�Ò�×�Ó´Õ	ÑDÔ�Ò�ØRÐ�ÖRÓOÏ�ì;Î�Ú.ÑIÜ�Ó�Ô�ÑDÛ�Ó�ì
Ñ�Ò\Ò�×;Ó«Ó'!�Õ�Ó�Ú;Ï�ÓÙÎ à Í®ÑIÜ�ÓÙÓOÚ;Ó�Ô�ÛDãPÑDÚ;ßPÒ�×;Ó«Í«ÑIÜDÓ�Ø�Ï\ß	Ñ�ägÕoÓOßvç[Ìk×;ØRÏ\ägÓ�Ð0×	ÑDÚ;Ø�Ï�ä ß;Ø*Z�ÓOÔ�Ï à Ô�Î�ä

bTF



æ!ÑDÚ;ß;ÑDâ�ß	ÑDä=Õ;Ø�Ú;Û�ÞoÓOÐOÑDâ;Ï�Ó_Ò�×;Ó3ÓOÚ;Ó�Ô�ÛDãgÛeÑDØ�Ú;ÓOßgØRÏ�ØRÚgÒ�×;Ó_ß�ØRÔ�Ó�Ð�Ò�ØRÎ�Ú=Õ�Ó�Ô�ÕoÓOÚ;ß�ØRÐOâ�Ö�ÑDÔ�Ò�Î hkjOì
ÑDÚ�ß¥×;Ó�Ú;ÐOÓ5ÕoÓOÔ�ÕoÓOÚ�ß;ØRÐ�â;Ö�ÑDÔ�Ò�Î¯Ò�×;Ó´Ü�Ó�ÖRÎ2ÐOØùÒ�ã�ÐOÎDägÕoÎ�Ú;Ó�ÚÝÒÙÒ�×	Ñ�ÒÙÞ;Ô�Î�â;Û�×eÒ�Ø�ÒkØ�ÚeÒ�Î¯Ô�Ó�Ï�Î�Ú	Ñ�Ú;ÐOÓ�ç/3ÓOÛDÖRÓOÐMÒ�Ø�Ú;Û�ÑDÚeã.ä=ÎDÒ�Ø�Î�Ú¥Õ;ÑDÔ�ÑDÖ�ÖRÓ�ÖvÒ�Î(hkjIìÍ�ÓPä�ÑIã�ÍÙÔ�ØùÒ�Ó5Ò�×;Ó�ÓOáÝâ	Ñ�Ò�ØRÎ�Ú Î à ägÎ�Ò�ØRÎDÚ
ÑDÏ î�� �î ¼ ó îî ¼ Ë Í ®�ûó Ë �R� > î �R�î ¼ó ë �R� > N �1�\¯ � £ h4 P ÷ ô ��ç ö�ö�ÿ�	â;Ô§Ò�×;Ó�Ô.Ú�ÓOÛ�Ö�ÓOÐ�Ò�ØRÚ;ÛUÐ0×	Ñ�Ú;Û�ÓOÏ¥ØRÚ�Ò�×�Ó�ÎDÔ�Þ;ØùÒ�ß;â;ÓYÒ�ÎUÒ�×;Ó � ê	ÓOÖ�ßvì_Í�Ó>ägÑIã ÍÙÔ�ØùÒ�Ó � óQS��¦ Ð�Î�Ï ô í�� ª  ×2 ¼ ÿ ì ª ó Æ � Ï�Ø�Ú ô0Ê ¼ ¯Ä� ÿ çªÌk×;Ó�Úî�� �î ¼ ó ë �¦ Ê Æ � ÐOÎ�ÏL6 í��PÆ � Ï�Ø�Ú ô0Ê ¼ ¯Ä� ÿJ ×2 ¼ W ÐOÎDÏ ô0Ê ¼ ¯Ä� ÿ

ó ë �¦ Ê Æ ��� N ÐÑÒ$Ó î Ð ½ Ò ô í>�fÆ �	ÿ ± ñ Ò ´�� ø h�� µ î ñ�� ø P � ² ± ñ ´�� ø h�� µV¹ Î ô ��ç ö � ÿ
ÍÙ×;Ó�Ô�Ó Í®Ó ×	ÑIÜDÓ�â;Ï�ÓOß.Ò�×;Ó ØRß�ÓOÚeÒ�ØùÒ�ã 6�� Q N S < QK� 8"` K A	NPO�� a O � A	N	ì ø��TF � W± î ñ ���6��� ´�� ø h�� µ ó ÐÑÔJÓ î Ð ± î ñ Ô ´�� ø h�� µ ½ Ô ô ª ÿM÷
 Ò�ØRÏÙÏ�ÓOÓOÚ à Ô�Î�ä�ÓOáÝâ	Ñ�Ò�ØRÎ�Ú ô �;ç ö � ÿ Ò�×	Ñ�Ò�ØRÚ;Ð�Ô�ÓOÑDÏ�Ó�Ï3Ø�Ú � ��ÍÙØ�ÖRÖ�Î�Ð�ÐOâ;Ô3Ñ�Ò 24ó ô ³ ü øBÿ�Ê à Î�ÔÑDÖ�Öf³�Ñ�ÒÙÔ�Ñ�Ò�Ó�Ï�Õ�Ô�Î�ÕoÎ�Ô�Ò�ØRÎ�Ú;ÑDÖ�Ò�Î�Æ � ½ Ò ô í>�fÆ ��ÿ ÐOÎ�Ï$6 ô ³ ü øBÿ � W ç
È!ÉcÈ!É�5 �®Æ�wyv��IÃ�{��r��Ã0� Çß�(wy���[Ã0v!Ä

æqÑ�Ú;ß	ÑDâ�ß	ÑDä=Õ;Ø�Ú;Û¢ÑDÚ;ß�Ò�Ô�ÑDÚ;Ï�Ø�Ò�é²Ò�Ø�ägÓ�ä�Ñ�Û�Ú;Ó�Ò�ØRÐ'ß;ÑDägÕ�ØRÚ;Û¯ÑDÔ�Ó´Þ�Î�Ò�×�Í«ÑIÜDÓMé�Õ;ÑDÔ�Ò�ØRÐOÖ�Ó
Ø�ÚÝÒ�ÓOÔ�ÑDÐ�Ò�ØRÎ�Ú;Ï�Ò�×	Ñ�Ò[ä�ÑIã ÞoÓ�Ø�ß;ÓOÚeÒ�Øùê	ÓOß5ÍÙØ�Ò�×�Ò�×�Ó ³ ó ý Ò�ÓOÔ�ägÏqØRÚ Ò�×�Ó�Ï�â;Ï�Ð�ÓOÕ�Ò�ØRÞ;Ø�ÖRØ�Ò�ã´Ò�ÓOÚ;Ï�Î�Ô�Ï�ç/�Ó�Ü�Ó�Ô�Ò�×;ÓOÖ�ÓOÏ�Ï�ì;Ò�×;ÓMã�Ñ�Ô�Ó3Ò�Í�Î¢ß;Ø�Ï�Ò�Ø�Ú;Ð�Ò�Õ;×eã2Ï�Ø�ÐIÑDÖ�Õ;Ô�Î2ÐOÓ�Ï�Ï�Ó�ÏOç�Ì[Ô�ÑDÚ;Ï�Ø�Ò�é²Ò�Ø�ägÓÙß	ÑDä=Õ;Ø�Ú;Û�Ð�Î�ägÓ�Ï
à Ô�Î�äºÒ�×;Ó¢ØRÚeÒ�Ó�Ô�ÑDÐMÒ�Ø�Î�Ú Î à Ò�×;Ó=ÑDß�Ø�ÑDÞ	Ñ|Ò�ØRÐ�ä�Ñ�Û�Ú;Ó�Ò�ØRÐPä=Î�ä=ÓOÚeÒ´Î à Ñ�Ð0×	ÑDÔ�Û�ÓOßYÕ	Ñ�Ô�Ò�Ø�ÐOÖ�ÓDìW� óË Í ®� ö û ��jOì;ÍÙØ�Ò�×�Ò�×;Ó�Õ;ÑDÔ�ÑDÖ�ÖRÓ�ÖèÛ�Ô�ÑDß;ØRÓ�ÚeÒÙÎ à Ò�×;Ó ä�ÑDÛDÚ;Ó�Ò�ØRÐ'ê	Ó�ÖRßvç�Ìk×;Ó5ÓOáÝâ	Ñ�Ò�ØRÎ�Ú�Î à ägÎ�Ò�ØRÎDÚØ�Ï Ë î ÍsÌî ¼ ó   � Qh >	¡ � ÷ ô ��ç öeþDÿbeú



Ìk×;Ó�ÓOáÝâ	Ñ�Ò�ØRÎ�Ú¥ØRÏ_Ø�ß;ÓOÚeÒ�ØRÐIÑ�Ö!Ò�Î�Ò�×�Ó�ÓOÖ�ÓOÐMÒ�Ô�ÎDÏ�Ò0Ñ|Ò�ØRÐ à Î�Ô�ÐOÓ�Ó�áÝâ	Ñ�Ò�Ø�Î�Ú ô0� Î�â;ÖRÎDäPÞ|¬ Ï_æ!ÑIÍ ÿ ÍÙØùÒ�×� Ô�Ó�Õ;Ö�ÑDÐ�ØRÚ;ÛXÒ�×;ÓYÐ0×	ÑDÔ�ÛDÓ ÑDÚ�ßï� ó � h � Ò�×;ÓYÓ�ÖRÓOÐMÒ�Ô�ØRÐYÕ�Î�Ò�ÓOÚeÒ�Ø�ÑDÖçCÌk×;Ó ß	Ñ�ägÕ;Ø�Ú;ÛVÒ�×;Ñ�ÒÔ�ÓOÏ�â�Ö�Ò�Ï à Ô�Î�ä Ò�×;ØRÏ�ägÑDÛ�Ú;ÓMÒ�ØRÐ?ØRÚeÒ�Ó�Ô�ÑDÐMÒ�ØRÎDÚ�ØRÏ�Ò�×Ýâ;Ï�Ò�×�Ó�ägÑDÛ�Ú�Ó�Ò�Ø�Ð ÑDÚ	Ñ�ÖRÎ�Û�â�Ó Î à æ!ÑDÚ�ß	ÑDâ
ß	Ñ�ägÕ;Ø�Ú;Û;ç®æqÑ�Ú;ß	ÑDâ¥ß	ÑDä=Õ;ØRÚ;Û¯Ø�Ï3ß;â�Ó5Ò�ÎgÒ�×�Ó�Ø�ÚÝÒ�ÓOÔ�ÑDÐ�Ò�ØRÎ�Ú.Î à Ò�×;Ó�Õ;ÑDÔ�Ò�ØRÐOÖ�ÓOÏkÍÙØ�Ò�×¥Ò�×;Ó5Í®ÑIÜ�Ó
Ó�ÖRÓOÐMÒ�Ô�ØRÐ¢ê	ÓOÖ�ß;ÏOì[ÑDÚ;ß�ØRÏ ägÑDØRÚ�Ö�ã¥ÓOÖRÓ�Ð�Ò�Ô�Î�Ï§Ò0Ñ�Ò�ØRÐDì�ÍÙ×;Ó�Ô�ÓOÑDÏ�Ò�Ô�ÑDÚ;Ï�Ø�Ò§éGÒ�Ø�ägÓ�ß	ÑDä=Õ;ØRÚ;Û�Ø�Ï´ß;â;Ó¯Ò�Î
Ò�×;Ó®Ø�ÚÝÒ�ÓOÔ�ÑDÐ�Ò�ØRÎ�Ú�Î à Ò�×;Ó�Õ	ÑDÔ§Ò�ØRÐ�ÖRÓ�ÏqÍÙØùÒ�×�Ò�×;Ó®Õ	Ñ�Ô�ÑDÖ�ÖRÓOÖÝägÑDÛ�Ú;ÓMÒ�Ø�Ð�ê;ÓOÖRßkÿG��� ô Ò�×;Ó�ÐOÎ�ä=Õ;Ô�ÓOÏ�Ï�ØRÞ;Ö�ÓÕoÓOÔ§Ò�â;Ô�Þ	Ñ�Ò�Ø�Î�Ú ÿ ÑDÚ�ß.Ø�ÏkÓOÖ�ÓOÐ�Ò�Ô�Î�ägÑDÛ�Ú�Ó�Ò�Ø�Ð´ØRÚ�Ú	Ñ|Ò�â;Ô�ÓDç�\ØRÚ	Ñ�ÖRÖ�ãDì�ØùÒÙØRÏÙÍ®Î�Ô§Ò�×¥Ú;ÎDÒ�Ø�Ú;Û¢Ò�×	Ñ|Ò3Ò�×;Ó5Ò�ÓOÔ�ägÏÙØRÚeÜDÎ�Ö�Ü2ØRÚ�ÛgÕ	Ñ�Ô�ÑDÖ�ÖRÓOÖèägÎDÒ�ØRÎ�Ú�Ò�Î QS ÑDÚ;ßägÑIã>ÞoÓ�Ó'!�Õ;Ô�Ó�Ï�Ï�Ó�ßtØ�Ú>Ò�ÓOÔ�ä=Ï�Î à jd\ ô�k I ÿgô Ð à ç[Õ	Ñ�Û�Ó b � ÿ ÑDÔ�ÓgÒ�×�ÓgÒ�Ó�Ô�ä=Ï�Ò�×	Ñ�ÒPÛDØ�Ü�ÓgÔ�Ø�Ï�Ó¯Ò�Îæ!ÑDÚ;ß;ÑDâ?Ñ�Ú;ß�Ò�Ô�Ñ�Ú;Ï�ØùÒ�éGÒ�ØRä=Ó_ß	Ñ�ägÕ;Ø�Ú;ÛPÍÙ×;Ó�Ú�³ ó ý ç�â�Ô�Ò�×�ÓOÔOìÙä=Î�Ô�Ó¥ä�Ñ|Ò�×;Ó�ä�Ñ�Ò�ØRÐOÑDÖÙß;ØRÏ�ÐOâ;Ï�Ï�ØRÎDÚ;Ï�Î à ÑDÖ�Ö�Ò�×;Ô�Ó�Ó ß	ÑDä=Õ;ØRÚ;Û>ägÓ�Ð0×	ÑDÚ;Ø�Ï�ä=Ï
ägÑIãYÞ�Ó à Î�â;Ú;ßVØ�Ú Ñ�ÚÝã>Û�Î2Î�ß�Õ;ÖRÑDÏ�ägÑ.Õ�×Ýã2Ï�ØRÐOÏ�Ò�Ó"!2Ò�Þ�Î2Î�å 638;:=<>:RìE� S0aHG ì ø��	�eû&% w o 8"N	ì ø��Tb � %�©DEA	NHB Q N	ì ø��TbT�GW ç
È!É6� ;qwyx~}eÅLx�wH{hÇ�8t 5Æ��©�ªÇ2Æ�{BÃmÇs�k�©�9{��!Ç �¥Ã0v!Ç>{BÃ~}(u(x~�C�q�Ç&v � w>�oÇ�\ØRÛ�â�Ô�Ó1�;ç û Ï�×;ÎhÍÙÏ3Ò�×;Ó ß;ØRÏ�Õ�Ó�Ô�Ï�ØRÎ�Ú.Ô�Ó�Ö�Ñ�Ò�ØRÎ�Ú;Ï«Í�Ó5ÐOÎ�ä=Õ;â�Ò�Ó à ÎDÔ«Í«ÑIÜ�Ó�Ï'Õ;Ô�Î�Õ	ÑDÛeÑ|Ò�ØRÚ�ÛÑ�Ò�ÜDÑ�Ô�ØRÎDâ;Ï�ÑDÚ�Û�ÖRÓ�ÏgÒ�ÎVÒ�×;Ó ä=ÓIÑDÚ�ägÑDÛ�Ú�Ó�Ò�Ø�Ð¥ê	Ó�ÖRß�Ñ�Ú;ß à Î�ÔgÒ�×;Ó Ï�ÕoÓOÐ�Ø�ê	Ð Ü�ÑDÖ�â;Ó?Î àqó Ø4óó · ó ý ÷ þ ç ô�� Ï.ägÓ�ÚÝÒ�ØRÎ�Ú�ÓOß�ÑDÞ�ÎhÜDÓDì´ØRÚ»ÍÙÔ�ØùÒ�Ø�Ú;ÛUÓOáÝâ	Ñ�Ò�ØRÎ�Ú ô �;ç û	Feÿ ì_Í�ÓVÑDÏ�Ï�â;ä=ÓYÏ�ØRÚ�Û�ÖRÓKéÒ�ÓOä=Õ�Ó�Ô�Ñ�Ò�â;Ô�Ó � Ñ+!2Í�ÓOÖ�ÖRØ�Ñ�Úgß;Ø�Ï�Ò�Ô�ØRÞ�â�Ò�Ø�Î�Ú;Ï à Î�Ô�ÞoÎDÒ�×=Õ;Ô�Î�Ò�Î�Ú;Ï�ÑDÚ;ßgÓOÖ�ÓOÐ�Ò�Ô�Î�Ú�ÏOç@�	â;Ô§Ò�×;Ó�Ô�ä=Î�Ô�Ó�ìâ;Ú�ÖRÓOÏ�ÏÙÎDÒ�×;Ó�Ô�ÍÙØ�Ï�Ó5Ï�Ò0Ñ|Ò�ÓOßèì;Í®Ó Ò0ÑDå�Ó ó Ø´ó ó · ç ÿ �	Ô�ÎDä�Ò�×;Ó´Í®ÑIÜ�Ó à Ô�ÓOáÝâ;Ó�Ú;Ð�ã ô â;Õ;ÕoÓOÔ ÿ Õ	Ñ�Ú;ÓOÖìÍ�Ó'ÐIÑ�Ú�Ï�Ó�Ó_Ò�×;Ñ�Ò®ß�ØRÏ�ÕoÓOÔ�Ï�Ø�Î�Ú�Ø�Ï à ÑDØ�Ô�Öùã¢ØRÚ;ß�ÓOÕoÓOÚ;ß;Ó�ÚeÒ«Î à Õ�Ô�Î�Õ	Ñ�ÛeÑ�Ò�Ø�Î�Ú=ß;ØRÔ�ÓOÐ�Ò�ØRÎ�Ú=â;ÚeÒ�Ø�ÖfÏi¡¢��£¤F ý¦¥ ç'Ìk×;Ø�Ï'ØRÏ3ß;â;Ó�Ò�Î�Ò�×;Ó¯í�Ì ô ÐOÎ�ÏPÏi¡r� ÿ ß;ÓOÕoÓOÚ;ß�ÓOÚ;Ð�Ó=Ø�Ú¥Ò�×;Ók)OÓ�Ô�ÎDÒ�×�é�ÎDÔ�ß;Ó�Ô´ÑDÕ;Õ;Ô�Î$!�Ø�ä�Ñ|Ò�ØRÎDÚÒ�Î4Ò�×;Ó>åÝØ�Ú;Ó�Ò�ØRÐ � Ö à Ü@�Ó�Ú Í®ÑIÜ�ÓVß;Ø�Ï�ÕoÓOÔ�Ï�ØRÎDÚ�Ô�ÓOÖ�Ñ|Ò�ØRÎDÚ ô Ï�Ó�ÓDì 8;:=<>:RìÙÓOáÝâ	Ñ�Ò�ØRÎ�Ú ô ��ç øBúDÿ�ÿ ç Ìk×;ÓÕ	Ñ�Ô�ÑDÖ�ÖRÓOÖcé�Õ;Ô�Î�Õ	ÑDÛ�Ñ�Ò�Ø�Ú;ÛgÍ®ÑIÜ�Ó�×;ÑDÏ�Ò�×;ÓgÛDÔ�ÓIÑ|Ò�ÓOÏ§Ò�ß�ÓOÐIÑIã�Ô�Ñ|Ò�Ó à Î�Ô5Ñ.Û�ØùÜ�Ó�ÚXí ô ÖRÎhÍ�ÓOÔ Õ	ÑDÚ;Ó�Ö ÿ çX�ÎBÍ�Ó�ÜDÓOÔ�ìqÒ�×;ÓPß;Ó�ÐIÑIã Ô�Ñ|Ò�Ó à Î�Ô_Î�Þ;ÖRØ�áÝâ;Ó�Õ;Ô�Î�Õ	ÑDÛ�Ñ�Ò�Ø�Î�Ú ØRÏ3Î à ÐOÎ�ä=Õ	ÑDÔ�ÑDÞ;Ö�Ó�ägÑDÛ�Ú;ØùÒ�â;ß;Ó�â;ÚeÒ�Ø�Ö
ÖRÑDÔ�Û�Ó Î�Þ�ÖRØRáÝâ;Ó5ÑDÚ�Û�ÖRÓ�Ï ô Ïi¡r� £¤ F ýc¥ ÿ çkÌk×;ØRÏ � áÝâ	ÑDÏ�ØùéGØRÏ�Î�Ò�Ô�ÎDÕ;ØRÐ��=ß�ØRÏ�Ï�ØRÕ	Ñ|Ò�ØRÎDÚ.Ø�ÏÙØRÚ Ñ�Û�Ô�Ó�ÓOä=ÓOÚeÒÍÙØùÒ�×�Ò�×;Ó Ø�ägÕ;Ö�ØRÐOÑ�Ò�Ø�Î�Ú;Ï�Î à �[ØRÛ�â;Ô�Ó1�;ç ø ç

bTb
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ÂkÃmÄoÅqÆBÇUÈ!ÉntvË�['ØRÏ�Õ�Ó�Ô�Ï�Ø�Î�Ú Ô�ÓOÖRÑ�Ò�Ø�Î�Ú;Ï à Î�Ô5å2Ø�Ú;Ó�Ò�ØRÐ � Ö à Ü��ÓOÚ Í®ÑIÜ�ÓOÏ¢Õ�Ô�Î�Õ	Ñ�ÛeÑ�Ò�Ø�Ú;Û¥Ñ�Ò�Ü�ÑDÔ�ØRÎ�â�ÏÑDÚ�Û�ÖRÓ�Ï�Ò�Î�Ò�×�Ó'ägÓOÑDÚ�ägÑDÛ�Ú�Ó�Ò�Ø�Ðkê	ÓOÖ�ßvçªÌk×;Ó3Í®ÑIÜ�Ó�Ú2â�äPÞ�Ó�Ô3í�ì�Ô�ÓIÑDÖ à Ô�Ó�áÝâ;ÓOÚ;ÐMã2 ì�ÑDÚ;ß»ß	Ñ�ägÕ;Ø�Ú;ÛVÔ�Ñ�Ò�Ó(¨,ÑDÔ�Ó Ñ�ÖRÖ_Ï�ÐIÑDÖ�ÓOß�Ò�ÎXß�ØRä=ÓOÚ;Ï�ØRÎ�Ú;Ö�ÓOÏ�Ï�â;Ú;ØùÒ�ÏOç&Ìk×;Óå�Ó�ã Ò�ÎUÒ�×;ÓYÖRØ�Ú;ÓOÏ�Ø�Ï�ÑDÏ à Î�ÖRÖ�ÎhÍÙÏ;# Ï�Î�ÖRØ�ßvì øBþ ¥ % ß	ÑDÏ�×;ÓOßèì ö ýc¥ % ß;ÎDÒ§é�ß	Ñ�Ï�×;Ó�ßvì� þ ¥ % ß;Î�Ò�é�ß�ÎDÒ�éGß;ÎDÒ�éGß	ÑDÏ�×;ÓOßvì F ý¦¥ % Ö�Î�Ú;Û�ß	ÑDÏ�×;ÓOßvì ú�þ ¥ ç � Ö�ÖªÏ�Î�Ö�â�Ò�Ø�Î�Ú;Ï ÑDÔ�Ó à Î�Ôó Ø_ó ó · ó ý ÷ þ ç

bT�



� Ó'ÐOÑDÖRÐ�â;Ö�Ñ|Ò�ÓÙÒ�×;Ó'Ô�Ñ�Ò�Ø�Î�Ï®Î à Ò�×;Ó � â;Ð�Ò�â	Ñ�Ò�Ø�Ú;ÛPÓ�ÖRÓOÐMÒ�Ô�ØRÐ_ê	Ó�ÖRß�Ð�Î�ä=Õ�Î�Ú�ÓOÚeÒ�Ï�ÿ��,Î à Ò�×;Ó
Í®ÑIÜ�Ó�Ü2Ø�Ñ�ÓOáÝâ	Ñ|Ò�ØRÎDÚ ô �;ç û�öeÿ Ñ�Ú;ß>Ò�×;ÓOÚ�Ò�×;Ó � â;ÐMÒ�â	Ñ�Ò�ØRÚ;Û¥ä�Ñ�Û�Ú;Ó�Ò�ØRÐPê	Ó�ÖRß>ÐOÎ�ä=Õ�ÎDÚ;ÓOÚeÒ�Ïqÿ+h�ìÜ2Ø�Ñ¯ÓOáÝâ	Ñ|Ò�ØRÎDÚ ô ��ç û ý ÿ ì©�ÑDÔ�Ñ�ß	ÑIã�¬ Ï3æqÑIÍ ç��[ØRÛ�â;Ô�Ó5�;ç ö Ï�×�ÎBÍÙÏ3Ò�×;Ó5Ô�Ñ�Ò�ØRÎ¯Î à Ò�×;Ó�Ï�Ó � â;Ð�Ò�â	Ñ�Ò�Ø�Ú;Ûÿ+hëÐ�Î�ä=Õ�Î�Ú�ÓOÚeÒ�Ï�ìÑDÖRÎ�Ú�ÛPÍÙØ�Ò�×�Ò�×�Ó5ß�ØRÏ�ÕoÓOÔ�Ï�Ø�Î�Ú�Ô�ÓOÖRÑ�Ò�Ø�Î�Úvç� Ö�Ò�×;Î�â;ÛD×?Ò�×;Ó¢Ð�Î�ß�ÓOÏ5ÑDÔ�Ó�ÐIÑDÕ	Ñ�Þ;ÖRÓPÎ à ÐOÑDÖRÐ�â;Ö�Ñ|Ò�ØRÚ�ÛgÒ�×�Ó¢ß;ØRÏ�Õ�Ó�Ô�Ï�Ø�Î�Ú Ô�Ó�Ö�Ñ�Ò�ØRÎ�Ú Ñ�Ò ÑDÔ�éÞ;ØùÒ�Ô�ÑDÔ�Ø�Ö�ã¯Ö�Ñ�Ô�Û�Ó íoì;ÓIÑDÐ0×.Õ	ÑDÚ�ÓOÖ�ØRÚ �[ØRÛ�â;Ô�Ól�;ç ö ØRÏ«Ò�Ô�â;Ú;ÐOÑ�Ò�Ó�ß?Ñ|Ò«Ò�×;Ó´Í®ÑIÜ�ÓOÚÝâ;ä�Þ�Ó�Ô_Ñ�Ò®ÍÙ×;ØRÐ0×¨ ö 2 ô Ò�×;ÓgÖRÎ�Ú�Û?ß	ÑDÏ�×;ÓOßXÐ�â;Ô�ÜDÓ ÿ ó¤  ý ÷ þ ç � Ò�Ò�×;Ø�Ï5Í®ÑIÜ�Ó�Ú2â�äPÞ�Ó�Ô¢Ò�×;Ó=Í«ÑIÜ�Ó�ØRÏ�Ð�Ô�ØùÒ�ØRÐOÑDÖRÖùãß	Ñ�ägÕoÓOßvì;ÑDÚ;ß¥Ñ�ÒÙÓ�ÜDÓOÚ?ÖRÑDÔ�ÛDÓOÔ�í�ì;Ò�×;Ó´Í«ÑIÜ�Ó5ÐIÑ�Ú¥Ú;Î¯Ö�Î�Ú;Û�Ó�ÔkÞ�Ó Ô�Ó�ÛeÑDÔ�ß;ÓOß¥ÑDÏÙÕ;Ô�ÎDÕ	ÑDÛeÑ�Ò�ØRÚ;Û�ç�Ô�Î�ä ¡ > h ó ý Í�Ó ×	ÑIÜ�Ó ÿG� n�ö ÿ+��� ó   ÐOÎDÒPÏi¡r� ô Ò�×;Ó Ö�ØRÚ;ÓOÑDÔ�Ø*)OÓOß � Ñ+!2Í®Ó�ÖRÖcé,_Ö�ÑDÏ�ÎBÜ>ÐOÎ2ß;Ó�Ï¯ÑDÏ�Ï�â;ägÓ�Ò�×	Ñ�Ò�Ò�×;Ó�ä=ÓIÑDÚ>ê	ÓOÖ�ßXØRÏPØ�Ú Ò�×;Ó QS ß;Ø�Ô�Ó�Ð�Ò�Ø�Î�ÚXÑDÚ�ßVÒ�×	Ñ�Ò�Ò�×;Ó�Í®ÑIÜ�ÓÕ;Ô�Î�Õ	ÑDÛ�Ñ�Ò�Ó�Ï«ØRÚ=Ò�×;Ó ��� ª Õ�Ö�ÑDÚ;Ó ÿ ìÝÍÙ×;ØRÐ0×�Ø�Ï«Ñ�Ð�Î�Ú;Ï§Ò0ÑDÚeÒ à Î�Ô®ÑPÛ�Ø�ÜDÓOÚ�Õ�Ô�Î�Õ	Ñ�ÛeÑ�Ò�Ø�Î�Ú�ß�ØRÔ�Ó�Ð�Ò�ØRÎ�Úvç� Ò Ö�ÎBÍ¬Ü�ÑDÖ�â;ÓOÏ'Î à íoì � ÿ+� s;ö ÿG�e� � ØRÏ'ÖRÑDÔ�ÛDÓDìvß;Ó�ägÎDÚ;Ï�Ò�Ô�Ñ�Ò�ØRÚ;Û�Ò�×;ÓPÒ�Ô�ÑDÚ;Ï§Ü�ÓOÔ�Ï�Ó=Ú	Ñ�Ò�â;Ô�ÓPÎ à Ò�×;Ó/1� �¬ç � Ï�í�Ø�Ú;ÐOÔ�ÓIÑDÏ�ÓOÏ�ì�Ò�×;Ó /1� � ÞoÓOÐ�Î�ä=ÓOÏ°ä=Î�Ô�Ó�ÐOÎ�ä=Õ;Ô�ÓOÏ�Ï�Ø�ÜDÓDì2ÑDÚ;ßPÒ�×;Ó«Ô�Ñ|Ò�ØRÎ � ÿ+� s;ö ÿG�e� �ß;Ó�ÐOÔ�ÓIÑDÏ�ÓOÏ´Ò�ÎhÍ®ÑDÔ�ß;Ï â;Ú�Ø�Ò�ã�çY��Ñ�Ò�×�ÓOÔ_Ò�×	ÑDÚYÏ�×;ÎhÍÙØ�Ú;Û�Ô�Ñ�Ò�ØRÎ�Ï3Î à Ò�×;Ó¢Ð�Î�ä=Õ�Î�Ú�ÓOÚeÒ�Ï'Î à ÿ��PìèÍ�Ó
Ï�×;ÎhÍUØRÚk�[ØRÛ�â;Ô�Ó��;ç ö Ò�×;Ó�áÝâ	ÑDÚeÒ�ØùÒ�ã � B©> ÿ+� � ö � B £ ÿ+� � ì�ÍÙ×�ØRÐ0×PägÑIã Þ�Ó�Ü2ØRÓ�Í�ÓOß¯Ñ�Ï\Ñ�Õ;Ô�Î$!2ã Ò�ÎÒ�×;ÓPÔ�Ñ|Ò�ØRÎ=Î à æ!ÑDÚ;ß;ÑDâ?Ò�Î�Ð�ã2ÐOÖ�ÎDÒ�Ô�Î�Ú ß	ÑDä=Õ;Ø�Ú;Û;ç¥� Ó�Ï�ÓOÓ�Ò�×	Ñ�Ò � B©> ÿ�� � ö � B £ ÿ+� � Ø�Ú;ÐOÔ�ÓIÑDÏ�ÓOÏà Î�Ô=ØRÚ�ÐOÔ�ÓOÑDÏ�Ø�Ú;Û�ÖùãXÎ	Zé�Ñ+!�ØRÏ¯Õ;Ô�Î�Õ	ÑDÛ�Ñ�Ò�Ø�Î�Útß�ØRÔ�Ó�Ð�Ò�ØRÎ�Ú;Ï�ì«ØRä=Õ;Öùã�Ø�Ú;Û Ò�×;Ñ�Ò�ÐMã2ÐOÖRÎ�Ò�Ô�ÎDÚ�ß	ÑDä=Õ;Ø�Ú;Û
ÞoÓOÐ�Î�ägÓ�ÏÙÖRÓOÏ�ÏÙØRä=Õ�Î�Ô§Ò0ÑDÚeÒ à ÎDÔkØRÚ;Ð�Ô�ÓIÑ�Ï�ØRÚ�ÛiÏi¡r�ªç
 Ú Û�Ó�Ú;ÓOÔ�ÑDÖ²ìqØ�Ò Ø�Ï�Ó'!�Ò�Ô�Ó�ägÓ�Ö�ãYß;Øª�gÐ�â;Ö�Ò Ò�Î¥Ï�ÓOÕ	ÑDÔ�Ñ�Ò�Ó=Ò�×;Ó=ÐOÎDÚÝÒ�Ô�Ø�Þ;â�Ò�Ø�Î�Ú;Ï à Ô�ÎDä ÜDÑ�Ô�ØùéÎ�â�Ï�ß;ÑDägÕ�ØRÚ;Û¢Õ;Ô�Î�Ð�ÓOÏ�Ï�ÓOÏ ô Ï�ØRÚ;Ð�Ó Þ�ÎDÒ�×�Ò�×;Ó5³ ó ý ÑDÚ;ß ü¢ø Ò�ÓOÔ�ä=ÏkÐOÎDÚÝÒ�Ô�Ø�Þ;â�Ò�Ó Ï�ØRÛ�Ú;Øùê	ÐIÑ�ÚÝÒ�Ö�ãÒ�Î¥Ò�×�Ógß;Ø�Ï�ÕoÓOÔ�Ï�Ø�ÜDÓ�Õ;Ô�Î�ÕoÓOÔ�Ò�ØRÓ�Ï�Î à Ò�×;Ó /1� � ÿ çLX�ÎhÍ®ÓMÜ�ÓOÔ�ì��\ØRÛDâ;Ô�Ói�;ç ö ß;Î2ÓOÏ5ØRÚ�ß;ØRÐOÑ�Ò�Ó¢Ò�×;Ñ�Òÿ+��� È ÿ+� s à Î�Ô�ÑDÖ�Ö'ÑDÚ;ÛDÖRÓOÏ�Ñ�Ò�ÖRÎhÍ«éGÒ�Î�é�ä=Î2ß;ÓOÔ�Ñ�Ò�Ó�Í«ÑIÜDÓOÚÝâ;äPÞoÓOÔ�ì'ÍÙ×;ØRÐ0×»Ï�â�Û�Û�ÓOÏ§Ò�Ï�Ò�×;Ñ�ÒÒ�Ô�ÑDÚ;Ï�Ø�Ò§éGÒ�Ø�ägÓ�ä�ÑDÛDÚ;Ó�Ò�ØRÐ¯ß	ÑDä=Õ;ØRÚ�Û.ä=ØRÛD×ÝÒ5Ú;Î�Ò�ÞoÓ�Ñ�Ï�Ø�ägÕoÎ�Ô�Ò�ÑDÚeÒ5ÑDÏ5ÎDÒ�×;Ó�Ô�ß;ÑDägÕ�ØRÚ;Û.Õ;Ô�Î|é
Ð�ÓOÏ�Ï�ÓOÏ'Ø�Ú�Ò�×;Ø�Ï�Õ;ÑDÔ�ÑDä=Ó�Ò�ÓOÔkÔ�ÓOÛ�Ø�ägÓ�ç ô Ìk×;Ó5ä�ÑDÛDÚ;Ó�Ò�Î�Ï�Î�Ú�ØRÐ´Í«ÑIÜDÓDìoÞÝã�ØùÒ�Ïkä=Î�Ô�Ó Ð�Î�ägÕ�Ô�ÓOÏ�Ï�ØùÜ�ÓÚ	Ñ|Ò�â;Ô�ÓDìeÒ�×;Ó�Ô�Ó à Î�Ô�Ó�ì�Ø�Ï�ä�â;Ð0×�ä=Î�Ô�ÓkÏ�â;Ï�Ð�ÓOÕ�Ò�ØRÞ;Ö�Ó�Ò�Î5Ò�Ô�ÑDÚ�Ï�Ø�Ò§éGÒ�ØRä=Ó®ß	ÑDä=Õ;Ø�Ú;Û´Ò�×	ÑDÚ¯Ò�×�Ó /1� �¬çX�ÎBÍ�Ó�ÜDÓOÔ�ì	ÑDÏ�ägÓ�ÚÝÒ�ØRÎ�Ú�ÓOß�ÎDÚ�Õ	ÑDÛDÓ ú ��ì2Ò�×;Ó3ägÑDÛ�Ú�Ó�Ò�ÎDÏ�Î�Ú;Ø�ÐkÍ«ÑIÜ�Ó_ß	ÑDä=Õ;Ï�Ò�Î�Î5áÝâ;ØRÐ0åÝÖùã=Ò�Î�ÞoÓÐOÑDÕ	ÑDÞ;Ö�Ó´Î à ÑDÚ?Ñ�ß;ÓOáÝâ	Ñ�Ò�Ó Ó"!�Õ;Ö�Ñ�Ú	Ñ�Ò�Ø�Î�Ú�Î à Ò�×;Ó Î�Þ;Ï�ÓOÔ§Ü�ÓOß?ß	Ñ�Ò0Ñ�ç ÿ
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ÂkÃmÄoÅqÆBÇ È!É65vË � Ô�ÓMê	Ú;ÓOä=ÓOÚeÒ_Î à �\Ø�Û�â;Ô�Ó1�;ç û Ï�×�ÎBÍÙØ�Ú;ÛgÒ�×;Ó5Õ�Î�ÖRÑDÔ�Ø*)IÑ�Ò�ØRÎ�Ú�Õ;Ô�Î�ÕoÓOÔ§Ò�Ø�ÓOÏÙÎ à Ò�×;ÓÍ®ÑIÜ�Ó�ä=Î2ß;ÓDç ô Ñ � Ó ÿ Ìk×;ÓgÑDÚ;Û�Ö�Ó�Ïi¡¢� óºøBþ ¥ ìL� þ ¥ ì F ýc¥ ì Feú ¥ ÑDÚ;ß ú�þ ¥ çgÌk×;ÓÏ�Î�ÖRØ�ß>Ð�â;Ô�ÜDÓ�ÐOÎ�Ô�Ô�ÓOÏ�Õ�ÎDÚ;ß;ÏPÒ�Î � ÿ+� s;ö ÿG�e� �]% Ò�×�Ó�ß;ÎDÒ§é�ß;ÎDÒ§é�ß;Î�Ò�é�ß;ÑDÏ�×;Ó�ß Ð�â;Ô�ÜDÓDì� B«> ÿ+� � ö � B £ ÿ�� � % Ò�×;Ó_ß;ÑDÏ�×;Ó�ß�ÐOâ�Ô�Ü�Ó�ì 2 ö ÊcØ	% ÑDÚ�ßgÒ�×�Ó_ÖRÎDÚ;Û ß	ÑDÏ�×�ÓOß�Ð�â;Ô�ÜDÓDì¨ ö 2 çVÌk×�Ó.×�Î�Ô�Ø*)OÎ�ÚeÒ0Ñ�Ö®Ò�Ô�ÑDÐOÓ�ØRÚUÓOÑDÐ0×tÕ;ÑDÚ;ÓOÖkÐ�Î�Ô�Ô�ÓOÏ�Õ�Î�Ú�ß;Ï=Ò�Î � ÿ+� n+ö ÿ+��� � ìÍÙ×;Ø�Ð0×¥Ø�ÏÙÑ¢ÐOÎ�Ú;Ï§Ò0ÑDÚeÒ à Î�ÔÙÛ�ØùÜ�ÓOÚ�Ïi¡r�ªç
��ø



� Ó¥ÐIÑDÚ Ø�Ï�Î�ÖRÑ�Ò�Ó�Ò�×�Ó?ÓOÖ�ÓOÐMÒ�Ô�ÎDÚ�ÑDÚ;ß Ø�Î�Ú�Ð�Î�ÚeÒ�Ô�ØRÞ;â�Ò�ØRÎ�Ú�ÏgÒ�Î æ!ÑDÚ;ß	ÑDâ�ß;ÑDägÕ�ØRÚ;Û�Þeã
Ö�ÎBÍ�ÓOÔ�ØRÚ;Û ó · Ò�ÎPÜDÓOÔ�ã�Ï�ägÑDÖRÖÜ�ÑDÖRâ;Ó�ÏOçc�»×	Ñ|Ò�Ó�ÜDÓOÔÙß	ÑDä=Õ;Ø�Ú;Û�Ô�ÓOägÑDØRÚ;Ï®ØRÏ«ß;â�Ó'Ò�ÎPÒ�×�Ó´Õ;Ô�ÎDÒ�Î�Ú;Ï�ç�>Ó�ÐIÑDÚ;Ú�ÎDÒIì�×;ÎhÍ®ÓMÜ�Ó�ÔOìkÏ�Ó�Õ	ÑDÔ�Ñ�Ò�Ó.ÑDÚ;ß4áÝâ	ÑDÚeÒ�Ø à ã Ò�×;Ó�Ò�Í®Î>ÐOÎ�ÚeÒ�Ô�ØRÞ;â�Ò�ØRÎDÚ;Ï¢Î à Ò�×;Ó�Ò�Í�Î>Ø�Î�Ú
ß	Ñ�ägÕ;Ø�Ú;Û.ägÓ�Ð0×	ÑDÚ;Ø�Ï�ä=ÏOç(.�Ï�ØRÚ�Û?Ï�ÎDÖRâ�Ò�ØRÎ�Ú;Ï Ï�â;Ð0×XÑDÏ5Ò�×;Î�Ï�ÓgÏ�×;ÎhÍÙÚXØRÚ×�\ØRÛDâ;Ô�Ói�;ç û ì[Í�Ó�ÐOÑDÚÐ�Î�ägÕ�â�Ò�Ó5ÐOÎ�ÚeÒ�Î�â;Ô�Ï3Î à Ð�Î�Ú;Ï§Ò0ÑDÚeÒb¨ ö ÊcØ à Î�Ô�ÑgÔ�ÑDÚ;Û�Ó5Î àcó ç��[ØRÛ�â;Ô�Ó5�;ç �=Ï�×�ÎBÍÙÏ�Ò�×;Ó�Ð0×	ÑDÚ;ÛDÓOÏØ�Ú�Ò�×;Ó ÐOÎ�ÚeÒ�Î�â;Ô¬¨ ö ÊcØ'ó� _öi£Vø ý î�� ÍÙØùÒ�×�Ð0×	ÑDÚ;ÛDØRÚ;Û ó · ç �	Î�Ô®Ú;ÓOÛ�Ö�ØRÛ�Ø�Þ;ÖRÓ ó · ô Ï�Î�ÖRØ�ß�ÐOâ;Ô§Ü�Ó ÿ ìÑDÏ�Í®Ó´ä=ÎhÜ�Ó à â;Ô§Ò�×;Ó�Ô«Î	Zé�Ñ+!�ØRÏ�Í®Ó´Ú�ÓOÓOß�Ò�ÎPÛ�ÎPÒ�Î�×;ØRÛ�×�ÓOÔÙígÒ�Î�ê	Ú;ß�Ò�×�Ó_Ò�×;Ó´Ï�ÑDä=Ó_ß	ÑDä=Õ;Ø�Ú;Û
Ô�Ñ�Ò�Ó�ì�Ñ�Ï�Í�Ó�Í�Î�â;Ö�ß¥Ó'!�ÕoÓOÐMÒ à Î�ÔÙÐMã�Ð�ÖRÎDÒ�Ô�Î�Ú¥ß	ÑDä=Õ;ØRÚ�Û;ç�Ìk×�Ó�ä=ØRÚ;Ø�äPâ;ä ÜDÑ�ÖRâ;Ó Î à í�ÑDÐMÒ�â	ÑDÖ�Ö�ã
Î2ÐOÐ�â;Ô�ÏkÑ|Ò�Ï ' øBþ ¥ ì2ÍÙ×;ÓOÔ�Ó'Ò�×;Ó3Ò�Í®Î¢ß	Ñ�ägÕ;Ø�Ú;Û�ä=ÓOÐ0×;ÑDÚ;ØRÏ�ägÏ�ÐOÎ�ä�Þ;ØRÚ;Ó�çc� Ó_ÐIÑDÚ�Ø�Ú à ÓOÔ à Ô�Î�äÒ�×;Ó�Ü�Ó�Ô�ã¥Ï�×	Ñ�ÖRÖRÎhÍ¬Ú	Ñ|Ò�â;Ô�Ó�Î à Ò�×;ÓPä=ØRÚ;Ø�äPâ;ä�Ò�×	Ñ�Ò_Ò�×;ÓPÐMã�Ð�ÖRÎDÒ�Ô�Î�Ú?ÐOÎ�ÚeÒ�Ô�ØRÞ;â�Ò�ØRÎDÚ?ØRÏ3Û�Ô�ÓOÑ�Ò�Ó�Ô
Ò�×	ÑDÚ�Ò�×	Ñ|ÒkÎ à æ!ÑDÚ;ß	ÑDâ�ß;ÑDägÕ�ØRÚ;ÛPÞ�â�ÒkÒ�×	Ñ|ÒkÏ�Î�ä=Ó æ!ÑDÚ;ß	Ñ�â�ß	ÑDä=Õ;ØRÚ;Û�Î�Ð�ÐOâ;Ô�ÏOç � ��éGÎ�Ô�ß;Ó�Ô«Î àägÑDÛ�Ú;ØùÒ�â;ß�Ó¢ØRÚ;Ð�Ô�ÓIÑ�Ï�Ó�Î àçó · à Ô�Î�ä ø ý î� Ò�Î ø ý îs® Õ�Ô�Î2ß;â;ÐOÓ�Ï�Ú;Î¥ÐOÖ�ÓIÑDÔ Ð0×	ÑDÚ�Û�Ó�Ø�ÚU¨qìqÏ�Î¥Í�Ó
Ð�Î�Ú;ÐOÖ�â;ß;Ó�Ò�×	Ñ�ÒPÒ�×;Ó�æ!ÑDÚ;ß	Ñ�âXß	ÑDä=Õ;ØRÚ;Û¥Î�Þ;Ï�ÓOÔ�ÜDÓOß4ØRÚ Ò�×;ÓOÏ�Ó�ÐIÑDÏ�ÓOÏ¢ØRÏ�ß;â;Ó�Ò�Î ØRÎ�ÚXæ!ÑDÚ�ß	ÑDâ
ß	Ñ�ägÕ;Ø�Ú;Û;ç � Ï ó · Ø�Ú;ÐOÔ�ÓIÑDÏ�ÓOÏ à â;Ô§Ò�×;Ó�ÔOì�ÓOÖ�ÓOÐ�Ò�Ô�Î�ÚUæ!ÑDÚ�ß	ÑDâXß	ÑDä=Õ;Ø�Ú;Û?Ø�Ú;ÐOÔ�ÓIÑDÏ�ÓOÏOç×[´ÑDä=Õ;ØRÚ�ÛØ�Ï�Ï�Ò�Ô�Î�Ú;ÛDÓOÏ�Ò.Ñ|Ò Ï ' øBþ ¥ ��ö ýc¥ ìÙÍÙ×;Ó�Ô�Ó ØRÎDÚ�Ð�ã2ÐOÖ�ÎDÒ�Ô�Î�Ú�ß	ÑDä=Õ;ØRÚ�ÛXÑDÖRÏ�ÎXÐOÎ�ÚeÒ�Ô�ØRÞ�â�Ò�Ó�ÏOì_Þ�â�ÒÐ�Î�ÚeÒ�ØRÚÝâ;Ó�Ï�Ò�Î¯Ö�ÑDÔ�Û�Ó´ÑDÚ;ÛDÖRÓOÏ�ç

Ìk×;Ó�ÎDÒ�×;Ó�Ô à ÓIÑ�Ò�â;Ô�Ó�Ò�Î Ú;ÎDÒ�Ó.Ø�Ú �\ØRÛDâ;Ô�Ó���ç � Ø�ÏPÒ�×	Ñ�Ò¢ÑDÏ\Ïi¡r�¯® � ýc¥ ì$¨ ö ÊcØ ® ý ì
ÑDÚ�ß Ò�×;ÓPÐ�Î�ÚeÒ�Î�â�Ô�Ï'ÞoÓOÐ�Î�ägÓ�Õ	ÑDÔ�Ñ�ÖRÖRÓ�Ö�Ò�Î�Ò�×;Ó¯íÝé�Ñ+!�ØRÏOç´Ìk×�Ó /1� �¬ì�Î�ÔOì�Ñ|Ò'ÖRÓOÑDÏ�ÒOìèÎ�â�Ô'ÖRØ�Ú;ÓIÑDÔÐ�Î�ß;Ó�ÏOìoÐIÑDÚ�Ú;ÎDÒ_ÑDß;ß;Ô�ÓOÏ�Ï3ß	ÑDä=Õ;ØRÚ�ÛgÎ à Ô�Ø�Û�Î�Ô�ÎDâ;Ï�Öùã û é [ Ò�â�Ô�Þ;â;Ö�ÓOÚ;Ð�ÓDç¥X�ÎBÍ�Ó�ÜDÓOÔ�ìvÐOÎ�ÚeÒ�Î�â;Ô�Ï�Î àÐ�Î�Ú;Ï�Ò�ÑDÚeÒ°¨ ö 2 ÑDÔ�Ó�ê	Ú�Ø�Ò�Ó¥ÑDÏ\Ïi¡r�±® � ýc¥ à ÎDÔ ö Î à Ò�×;Ó���Ü�ÑDÖ�â;ÓOÏ=Î à�ó · Ò�×	Ñ�ÒgÑDÕ�Õ�ÓOÑDÔgØ�Ú�\Ø�Û�â;Ô�Ó1�;ç ��ç
 ÒÙØRÏ«Ò�ã2Õ;ØRÐOÑDÖvÒ�Î=Ó"!�ÑDä=ØRÚ�Ó´ÐOÎ�ÚeÒ�ÎDâ;Ô�ÏÙÎ à ÐOÎ�Ú�Ï�Ò0Ñ�ÚÝÒd¨ ö 2 Ò�Î=ÐOÎ�ä=Õ	ÑDÔ�Ó'Ò�×;Ó´Ò�Í�Îg×;ÑDÖ�ÜDÓOÏÎ à Ò�×�Ó=Ï�Î�ÖRâ�Ò�ØRÎDÚ Ò�Î�Ò�×;Ó¯ß;Ø�Ï�ÕoÓOÔ�Ï�ØRÎ�ÚYÓ�á2â;Ñ�Ò�Ø�Î�Úvçm!�â;Ð0×>ÐOÎ�ÚeÒ�Î�â;Ô�Ï5ÑDÔ�Ó¯Ï�×;ÎhÍÙÚ Ø�Ú �\ØRÛ�â�Ô�Ók�;ç þÑDÏ'Ñ�í Ì � í>�VÕ;ÖRÎDÒOç5�\ØRÛDâ;Ô�Ó�Ï��;çÀ��ÑDÚ;ß7�;ç þ Ï�×�ÎBÍ Ò�×;Ñ�Ò´ØRÎDÚ�é�ÐMã�Ð�ÖRÎDÒ�Ô�Î�Ú¥Ô�Ó�Ï�Î�Ú	Ñ�Ú;ÐOÓ¯ß;Î�ä=ØRÚ;Ñ�Ò�Ó�Ïß;Ø�Ï�Ï�ØRÕ	Ñ�Ò�ØRÎ�Ú à Î�Ô�Ï�ä�Ñ�ÖRÖ ÑDÚ;ÛDÖRÓOÏ�ì'Þ;â�Ò.Ó�ÖRÓOÐMÒ�Ô�Î�Ú�é�æ!ÑDÚ�ß	ÑDâ ß	ÑDä=Õ;ØRÚ;ÛUß;ÎDägØ�Ú	Ñ�Ò�Ó�Ï�ÑDÞoÎBÜDÓ>Ò�×;Ó
Ð�â;Ï�Õvç � Ó ÐIÑ�Ú Ñ�Ò�Ò�ÓOä=Õ�ÒkÒ�ÎgØ�ß;ÓOÚeÒ�Ø à ã�Ò�×�Ó�Î�Ô�ØRÛ�Ø�Ú;Ï«Î à Ò�×;Ó´Ü�ÑDÔ�ØRÎ�â;Ï à ÓOÑ�Ò�â;Ô�ÓOÏ�Î à �[ØRÛ�â;Ô�ÓOÏ��;ç ö
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ÂkÃmÄoÅqÆBÇUÈ!ÉùÈ!Ë � Î�ÚeÒ�Î�â�Ô�Ï�Î à ÐOÎ�Ú�Ï�Ò0Ñ�ÚÝÒ�¨ ö ÊcØ ÑDÏ�Ñ à â;Ú;ÐMÒ�Ø�Î�Ú>Î à ØRÚ;Ð�Ô�ÓOÑDÏ�Ø�Ú;Û ó · ç � Ö�Ö°Ò�×;Ô�ÓOÓÐ�Î�ÚeÒ�Î�â;Ô�Ï®×	ÑIÜDÓ ó Ø´ó ý ÷ þ ì2Ò�×;Ó_Ï�Î�ÖRØ�ßgÐ�â;Ô�ÜDÓ'ØRÏ ó · ó&ø ý î� ô Ï�ÎPÑ�Ï�Ò�Î5Ü2ØRÔ�Ò�â	ÑDÖ�Ö�ãÔ�ÓOä=ÎBÜDÓ>Ó�ÖRÓ�Ð�Ò�Ô�Î�Ú Ó�Z�ÓOÐ�Ò�Ï à Ô�Î�ä Ò�×�Ó>Ð�Î�ÚeÒ�Î�â;Ô ÿ ì'Ò�×;ÓYß;ÎDÒ�éGß	ÑDÏ�×;ÓOß�ÐOâ;Ô§Ü�Ó Ø�Ïó · ó ý ÷ þ ì	ÑDÚ;ß�Ò�×�Ó5Ö�Î�Ú;Û�éGß	ÑDÏ�×;ÓOß�Ð�â;Ô�ÜDÓ�Ø�Ï ó · ó,û�÷ þ ç � ÖRÓ�Ð�Ò�Ô�Î�Ú�Ó�Z�ÓOÐMÒ�Ï�×	ÑIÜ�ÓÜDÓOÔ�ãUÖ�Ø�Ò�Ò�ÖRÓ�Ó�Z�ÓOÐ�Ò=ÍÙ×;Ó�Ú ó · ó ý ÷ ý ø ì®ÑDÚ;ßUÒ�×;Ó.ÐOÎ�Ô�Ô�Ó�Ï�ÕoÎ�Ú;ß;Ø�Ú;Û>Ð�Î�ÚeÒ�Î�â�Ô=Ø�ÏØ�Ú;ß;ØRÏ§Ò�Ø�Ú;Û�â;Ø�Ï�×	ÑDÞ�ÖRÓ à Ô�Î�ä Ò�×;Ó Ï�Î�Ö�ØRß�Ð�â;Ô�ÜDÓDç
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ÂkÃmÄoÅqÆBÇYÈ!É��vË � ÖRÓOÐMÒ�Ô�Î�Ú Ô�Ó�Ï�Î�Ú;ÑDÚ;ÐOÓ¢Ó"ZèÓ�Ð�Ò�Ï'ÐOÎ�ÚeÒ�Ô�Î�Ö!Ò�×;Ó�Ï�×	ÑDÕoÓ�Î à Ò�×;ÓY¨ ö 2�óä _ö�£Xø ý î��Ð�Î�ÚeÒ�Î�â;Ô�ç � ÖRÖ°Ò�×;Ô�Ó�Ó�ÐOÎ�ÚeÒ�Î�â;Ô�Ï�×	ÑIÜ�Ó ó Ø.ó ý ÷ þ&% à Ô�Î�ä Ò�×�Ó�Î�â�Ò�Ï�Ø�ß;Ó�Ø�Úvì[Ò�×;ÓÜ�ÑDÖ�â;ÓOÏªÎ à�ó · à Î�Ô°Ò�×;ÓkÒ�×;Ô�ÓOÓÙÐOÎDÚÝÒ�Î�â;Ô�Ï�Ñ�Ô�Ó ø ý î� ì ý ç þ ìÝÑ�Ú;ß û ç þ ç°Ìk×;Ó � Ï�Õ�ØRåDÓ�Ï÷�Ï�ÓOÓOÚ Ø�Ú¥Ò�×;ÓPØRÚ�Ú;ÓOÔ�ägÎ�Ï§Ò_Ð�Î�ÚeÒ�Î�â�Ô´Ñ�Ò'Ø�ÚeÒ�ÓOÔ�ägÓ�ß;Ø�Ñ|Ò�Ó�ÑDÚ;Û�Ö�ÓOÏ'Ñ�Ô�Ó�Ô�ÓIÑDÖ % Í�Ó¢Ñ�Ò§éÒ�Ô�ØRÞ�â�Ò�Ó�Ò�×;ÓOä Ò�ÎYÐ�ã2ÐOÖ�ÎDÒ�Ô�Î�ÚUÓ�Z�ÓOÐMÒ�Ï ô ³ ó û ì ö ì � ÿ ì�ÑDÚ;ßXÒ�×�Ó.Ô�ÓOÏ§ÒgÎ à Ò�×;ÓÐ�Î�ÚeÒ�Î�â;ÔÙØ�Ïkß;Î�ä=ØRÚ	Ñ�Ò�ÓOß�Þeã�Ó�ÖRÓOÐMÒ�Ô�Î�Ú�é�æ!ÑDÚ�ß	ÑDâ.ß	ÑDä=Õ;ØRÚ;Û�ç
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ÂkÃmÄoÅqÆBÇ¢È!É6Å�Ë=Ìk×;Ô�ÓOÓkÐOÎDÚÝÒ�Î�â;Ô°Õ�ÖRÎDÒ�Ï[Î à � B©> ÿ+� � ö � B £ ÿ�� � à Î�Ô[Ò�×;Ô�Ó�Ó«ß;ØÖZèÓ�Ô�ÓOÚeÒ°Ü�ÑDÖ�â;ÓOÏ[Î à©ó · ç� ÖRÖDÒ�×;Ô�Ó�Ó�Õ	Ñ�Ú;ÓOÖ�Ïq×;ÑhÜDÓ ó Ø_ó ý ÷ þ ì|ÑDÚ;ß5Ò�×;Ó�Ï�Ñ�ägÓ�Ï�ÓMÒ\Î à ÐOÎDÚÝÒ�Î�â;Ô!Ü�ÑDÖRâ;Ó�ÏOçqÌk×;ÓÒ�ØRÐ0å�é�ägÑDÔ�åÝÏ5Ô�Ó�Õ;Ô�Ó�Ï�ÓOÚeÒ¢Ò�×;Ó�Ö�Î�ÐOÑDÖ�ß;ØRÔ�ÓOÐ�Ò�ØRÎ�Ú>Î à Û�Ô�ÓIÑ�Ò�ÓOÏ�Ò ô ß;ÎhÍÙÚ;×�ØRÖRÖ ÿ Ï�ÖRÎDÕ�Ó�çÌk×;Ó�Ï�Ò0Ñ�ØRÔ§éGÏ�Ò�ÓOÕ;Õ;Ø�Ú;Û Ö�ØRÚ;Ó�Ï�Ð�Î�Ô�Ô�ÓOÏ�ÕoÎ�Ú;ßXÒ�Î?ÍÙ×;ÓOÔ�ÓÆ¨ ö 2õó   ý ÷ þ ì�Ñ�Ò�ÍÙ×;ØRÐ0×ÕoÎ�ØRÚeÒ°Ò�×;ÓkÍ«ÑIÜDÓ3ägÑIãPÚ;Î5ÖRÎ�Ú�Û�ÓOÔ°ÞoÓkÜ2ØRÓ�Í�ÓOßgÑDÏ�Õ;Ô�Î�Õ	ÑDÛeÑ|Ò�ØRÚ�Û ô Ï�Ó�ÓkÒ�Ó"!2Ò ÿ ç ô Ñ ÿó · ó ø ý î�
ÑDÚ�ß(�;ç ��ÞÝã�ÖRÎ2Î�åÝØRÚ;Û�Ñ�Ò«Ð�Î�ÚeÒ�Î�â�Ô«Õ;ÖRÎ�Ò�Ï®Î à � B©> ÿ+� � ö � B £ ÿ+� � ì;Ñ�Ï«Ï�×;ÎhÍÙÚ.ØRÚ(�[ØRÛ�â;Ô�Óe��ç F çªÌqÎê	Ô�Ï�Ò´ÎDÔ�ß;Ó�ÔOì�ÑDÏlÏ�ØRÚ;Ð�Ô�ÓOÑDÏ�Ó�ÏOì�Ï�Î�ß�Î�Ó�Ï � B©> ÿ�� � ö � B £ ÿ�� � ÑDÚ�ßYæqÑ�Ú;ß	ÑDâ ß	Ñ�ägÕ;Ø�Ú;Û�ÞoÓOÐ�Î�ä=ÓOÏä=Î�Ô�Ó¢Ø�ägÕoÎ�Ô§Ò0ÑDÚeÒIç¢Ìk×�ØRÏ Ï�â;ÛDÛ�ÓOÏ§Ò�Ï Ò�×	Ñ�Ò Ò�×;Ó¯ÐOâ;Ï�Õ ØRÚ×�\Ø�Û�â;Ô�Ó�Ï1�;çÀ�¥Ñ�Ú;ß×��ç þ ØRÏ´ß;â�Ó=Ò�Î.Ò�×;ÓÐ�Î�äPÞ;Ø�Ú;ÓOß Ó"ZèÓ�Ð�Ò�Ï'Î à Ð�ã2Ð�ÖRÎDÒ�Ô�Î�Ú Ñ�Ú;ß æ!ÑDÚ;ß	Ñ�â Ô�ÓOÏ�Î�Ú	ÑDÚ�ÐOÓ�ÍÙ×;Ø�Ð0×YÑDÔ�Ó�Þ�Î�Ò�× Ó��gÐ�ØRÓ�ÚÝÒ_ÍÙ×;ÓOÚÏi¡r� ' øBþ ¥ ç/3ÎDÒ�Ó¢ÑDÖRÏ�Î;ìvØ�Ú �\ØRÛ�â�Ô�Ó���ç F ì�Ò�×	Ñ�Ò à ÎDÔ'Ï�ägÑDÖRÖ!Ü�ÑDÖRâ�ÓOÏ'Î à í ØRÚ Ò�×;ÓPÔ�ÑDÚ;Û�ÓiÏi¡r� ó�øhþ ¥ �
ö ý¦¥ Ò�×;Ó�Ô�Ó�Ø�Ï¢Ñ?ÖRÎ2ÐIÑ�Ö�Ø�Ú;ÐOÔ�ÓIÑDÏ�Ó�ØRÚ � B©> ÿ+� � ö � B £ ÿ�� � Ò�×	Ñ�Ò�Õ�Ó�Ô�Ï�ØRÏ�Ò�Ï à Î�ÔPÑ�ÖRÖ�ÜDÑ�ÖRâ;Ó�ÏPÎ à¥ó · ç�>ÓPä=ØRÛ�×eÒ�ØRÚ à Ó�Ô à Ô�Î�ä#Ò�×;Ø�Ï'ÑgÖ�Î�ÐOÑDÖRØ*)OÓ�ß¥Ó�Ú;×	ÑDÚ;Ð�ÓOä=ÓOÚeÒ Î à Ø�Î�Ú æ!ÑDÚ;ß;ÑDâ ß	ÑDä=Õ;Ø�Ú;Û;ìÞ;â�Ò'Í�Ó
ÐOÑDÚ;Ú;ÎDÒÙÜDÓOÔ�Ø à ã�Ò�×�ØRÏOì à Î�ÔkÔ�ÓOÑDÏ�Î�Ú�Ï3Ó'!�Õ�Ö�ÑDØ�Ú;ÓOß�ØRÚ�Ò�×;Ó à Î�ÖRÖ�ÎBÍÙØ�Ú;ÛPÕ	Ñ�Ô�ÑDÛ�Ô�ÑDÕ;×vç/3ÎDÒ�ØRÐOÓ�Ò�×	Ñ|Ò à Î�ÔkÑDÖ�ägÎDÏ�ÒkÑ�ÖRÖoÕ�Î�Ø�ÚeÒ�Ï«Ø�Ú B Ï�Õ	Ñ�ÐOÓDì � B©> ÿ+� � ö � B £ ÿ�� � ß;ÓOÐ�Ô�ÓIÑ�Ï�ÓOÏkÍÙØùÒ�×Ø�Ú;ÐOÔ�ÓIÑDÏ�ØRÚ;Û ó · ç�Ìk×�ØRÏ´ØRÏ_Ï�Î�ä=Ó�ÍÙ×	Ñ|Ò ÐOÎ�â;ÚeÒ�ÓOÔ�Ø�ÚeÒ�â;ØùÒ�Ø�ÜDÓDì�Ñ�Ï'Í®Ó¢Í�Î�â;ÖRß Ó'!�Õ�Ó�Ð�Ò Ò�×;Ó¢Ó�ÖRÓ�Ð�Ò�Ô�Î�Ú
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ß	Ñ�ägÕ;Ø�Ú;ÛVÏ§Ò�Ô�Ó�Ú;ÛDÒ�× ô ÑDÖRÖ�ß;â;Ó Ò�Îtæ!ÑDÚ�ß	ÑDâ�Ô�Ó�Ï�Î�Ú;ÑDÚ;ÐOÓ ÿ Ò�ÎUØRÚ;Ð�Ô�ÓOÑDÏ�Ó ÍÙØùÒ�×�ØRÚ�ÐOÔ�ÓOÑDÏ�Ø�Ú;Û ó · çÌk×;Ø�ÏPÓ�Z�ÓOÐMÒ¯ØRÏ�ÓOÏ�ÕoÓOÐ�Ø�ÑDÖ�Ö�ã�Õ;Ô�Î�Ú;Î�â;Ú�ÐOÓOßUØ�ÚVÒ�×;Ó�Ò�Í�Î � Í�ÓOÖRÖ�Ï÷� Ñ|Ò Ï ' ú�þ ¥ Ø�ÚÉ�\Ø�Û�â;Ô�Ó��;ç F Ð
ô ó · ó¹û�÷ þDÿ ç��>Ó�ä�ÑIã Þ�Ó�ÑDÞ�ÖRÓ�Ò�ÎYÓ'!�Õ�Ö�ÑDØ�ÚVÒ�×;Ø�ÏPÞ�Ó�×	ÑIÜ2ØRÎ�Ô¯ÑDÏ à Î�Ö�ÖRÎhÍÙÏ;#�ÑDÏ ó · Ø�Ú;ÐOÔ�ÓIÑDÏ�ÓOÏ
ô Ô�ÓOÖRÑ�Ò�ØùÜ�Ó�Ò�Î�êH!�ÓOß ó Ø|ÿ Ò�×�Ó¥Ó�Ú;×	ÑDÚ;Ð�ÓOß ß;ÑDägÕ�ØRÚ;Û>ÑGZ�ÓOÐ�Ò�ÏgÒ�×;Ó¥ß�ØRÏ�ÕoÓOÔ�Ï�Ø�Î�ÚtÔ�ÓOÖRÑ�Ò�Ø�Î�Ú 2_ô�B!ÿ ìÑDÏÙÏ�â;Û�Û�Ó�Ï�Ò�Ó�ß Þeã�ÓOáÝâ	Ñ�Ò�ØRÎ�Ú�Ï ô �;ç ø�Feÿ ÑDÚ;ß ô �;ç øBú�ÿ ì�ÍÙ×;Ø�Ð0×?ØRÚ�Ò�â;Ô�Ú¥ÐIÑDâ;Ï�ÓOÏ � B©> ÿ�� � ö � B £ ÿ+� �Ò�Î?ß;Ó�ÐOÔ�ÓOÑDÏ�Ó�ç��	Î�Ô Ò�×�ØRÏ Ô�ÓOÑDÏ�Î�Úèì\Í®Ó�ÑDÔ�Ó=Ú;ÎDÒ�ÑDÞ;Ö�Ó=Ò�Î?Ï�ÓOÕ	ÑDÔ�Ñ�Ò�Ó=Ò�×;ÓgÐOÎ�ÚeÒ�Ô�ØRÞ�â�Ò�Ø�Î�Ú;Ï Î à Ø�Î�Ú
æ!ÑDÚ;ß;ÑDâ¯ÑDÚ;ß¢Ø�Î�Ú�ÐMã�Ð�ÖRÎDÒ�Ô�Î�Ú¢ß;ÑDägÕ�ØRÚ;Û3ÞÝã�ÐOÎ�Ú�Ï�ØRß�ÓOÔ�Ø�Ú;Û � B«> ÿ�� � ö � B £ ÿ�� � ÑDÖRÎ�Ú�ÓDçc«ªâ;Ô�Ï�â;Ø�Ú;ÛÒ�×;ØRÏ�Û�ÎeÑDÖÞeã=ÎDÒ�×�ÓOÔ®ä=Ó�Ò�×;Î2ß;Ï ô 8;:=<>:RìÝÌ\ÑIã2ÖRÎ�Ô�Ó"!�Õ	Ñ�Ú;Ï�Ø�Î�Ú�Î à Ò�×;Ó_ß�ØRÏ�ÕoÓOÔ�Ï�Ø�Î�ÚgÒ�ÓOÚ;Ï�Î�Ô F ô�B Î 2®ÿ�ÿØ�ÏkÞ�ÓMã�Î�Ú;ß.Ò�×;Ó Ï�ÐOÎ�ÕoÓ Î à Ò�×;Ó Õ;Ô�Ó�Ï�Ó�ÚÝÒ_Ó�Z�Î�Ô�ÒOç� Î�Ú;Ï�Ø�ß;ÓOÔ�Ñ�Ò�Ø�Î�Ú�Î à Ò�×;Ó5Ï�ØRä=Õ;Ö�Ó'Ò�â;Ô�Þ;â;ÖRÓ�Ú;ÐOÓ�ägÎ2ß;Ó�Ö�Î à Ï�ÓOÐ�Ò�ØRÎ�Ú ö çÀ�;ì	ÍÙ×;ØRÐ0×¥Þ	ÑDÖRÑDÚ;ÐOÓ�ÏÐOÑDÏ�ÐOÑDß;Ó5Ô�Ñ�Ò�Ó ÍÙØùÒ�×�ß;Ø�Ï�Ï�Ø�Õ	Ñ�Ò�ØRÎ�Ú à Î�ÔkÖ�Ó à Ò§é�ÑDÚ;ß.Ô�ØRÛD×ÝÒ§é�×	Ñ�Ú;ß�Õ�Î�ÖRÑDÔ�Ø*)OÓ�ß�Ï�Ò�Ô�â;Ð�Ò�â;Ô�Ó�ÏOìoÏ�â;ÛDÛ�ÓOÏ§Ò�Ï
Ò�×	Ñ�ÒIì2ÑDÏ�Ñ Û�Ö�Î�Þ	ÑDÖ�ÑhÜDÓOÔ�ÑDÛ�ÓDì2Ð�ã2Ð�ÖRÎDÒ�Ô�Î�Ú�éGÔ�Ó�Ï�Î�Ú	Ñ�ÚÝÒ�ß	Ñ�ägÕ;Ø�Ú;Û´Ô�Ñ|Ò�ÓOÏ�ÑDÔ�Ó�ÑDÕ;Õ;Ô�Î�!�Ø�ä�Ñ�Ò�ÓOÖùã�Ò�ÍÙØRÐ�Ó
Ò�×;Ó_Ï�â;ä Î à æ!ÑDÚ;ß	ÑDâ2é�ß	ÑDä=Õ;Ø�Ú;Û5ÑDÚ;ß�ÎDÒ�×;ÓOÔ�ì�Ú�Î�Ú;Ô�Ó�Ï�Î�Ú;ÑDÚeÒkß	ÑDä=Õ;ØRÚ�Û�Ô�Ñ�Ò�Ó�ÏOç�X3ÎhÍ�Ó�ÜDÓOÔOì	Ï�ØRÚ;Ð�Ó¨ ô�B�ÿ ÜDÑ�Ô�ØRÓ�ÏkÛ�Ô�ÓOÑ�Ò�Öùã�ÍÙØùÒ�×�ØRÚ;Ð�Ô�ÓOÑDÏ�Ø�Ú;Ûgí�Ñ�Ú;ß�Ï2ì	ÑDÏkÍ�Ó�×	ÑIÜDÓ5Ï�×;ÎhÍÙÚvì	Í®Ó5ÐIÑ�Ú;Ú;ÎDÒÙÏ�Ñhã�ÍÙ×;Ñ�ÒÒ�×;Ó>Ô�ÓOÖRÑ�Ò�ØùÜ�ÓYÐOÎ�ÚeÒ�Ô�ØRÞ�â�Ò�Ø�Î�Ú;Ï�Î à Ø�Î�Ú æ!ÑDÚ;ß	ÑDâ ÑDÚ;ß�ØRÎ�Ú»Ð�ã2Ð�ÖRÎDÒ�Ô�Î�Ú ß	ÑDä=Õ;ØRÚ�Û�ÑDÔ�Ó�Ñ�Ò¥ÑDÚeã
Õ	Ñ�Ô�Ò�Ø�ÐOâ;ÖRÑDÔ«ÕoÎ�ØRÚeÒÙØ�Ú B Ï�Õ	ÑDÐOÓ�çÌ[Î¢Ð�Î�Ú;ÐOÖ�â;ß;Ó_Ò�×;ØRÏ®Ï�ÓOÐMÒ�Ø�Î�Úvì�Í�Ó´Ï�×;ÎhÍ�ØRÚ �\Ø�Û�â;Ô�Ó��;ç ú ÐOÎ�ÚeÒ�Î�â;Ô�ÏkÎ à ¨ ö ÊcØ à ÎDÔkÑPÔ�ÑDÚ�Û�ÓÎ à�ó ìÝÑDÚ;ß¯ØRÚ\�\Ø�Û�â;Ô�Óç�;ç b Ð�Î�ÚeÒ�Î�â�Ô�Ï�Î à ¨ ö 2 çL�\Ø�Û�â;Ô�Ó���ç ú ß;Ó�ägÎ�Ú�Ï�Ò�Ô�Ñ�Ò�Ó�Ï�ÐOÎ�Ú;Ð�ØRÏ�ÓOÖ�ã�Ò�×;ÓÙÓ"ZèÓ�Ð�ÒÎ�Úã¨ ô�B!ÿ Î à í�ìsÏ ÑDÚ;ß ó ç\Ìk×;Ô�Î�â;Û�×;ÎDâ�Ò�Ò�×;Ó�Ô�ÑDÚ�Û�ÓÙÎ àfó ìeÐ�Î�ÚeÒ�Î�â;Ô�Ï�Î à ÖRÑDÔ�Û�Ó ô Ú;ÓOÛ�Ñ�Ò�ØùÜ�Ó ÿ ¨ ö ÊcØ
ô Ò�×;Ó�â;Õ;ÕoÓOÔ�ÐOÎ�ÚeÒ�Î�â;Ô�Ï ÿ à ÎDÖRÖRÎhÍ�Ñ5Ú�ÓIÑDÔ�Ö�ã¢ÕoÎ�Ï�ØùÒ�ØùÜ�ÓMéGß;Ó�ê;Ú;Ø�Ò�Ó�Ô�ØRÏ�ÓÙÒ�Î�ÖRÑDÔ�ÛDÓOÔ�í¯ÍÙØùÒ�×=ØRÚ;Ð�Ô�ÓOÑDÏ�Ø�Ú;ÛÏi¡r�ªç��	Î�ÔkÒ�×;Ó�Ö�ÎhÍ®Ó�Ô3Ð�Î�ÚeÒ�Î�â;Ô�ÏOìÍÙ×;ÓOÔ�Ó�ß;Ø�Ï�Ï�ØRÕ	Ñ�Ò�ØRÎ�Ú�Ø�Ï3Ö�ÓOÏ�Ï�ìoÑgÛ�Ô�ÓIÑ�Ò�ÓOÔ�ß;ÓOÛ�Ô�ÓOÓ5Î à Ï§Ò�Ô�â�Ð�Ò�â�Ô�Ó
ÐOÑDÚ Þ�Ó�Ï�Ó�ÓOÚ�ÑDÏ_Ò�×;ÓPæ!ÑDÚ;ß;ÑDâ Ô�Ó�Ï�Î�Ú	Ñ�Ú;ÐOÓ�Ï´ß;ØRÏ�Õ;Ö�ÑIã�Ò�×;Ó�ØRÔ�ÜDÑ�Ô�Ø�Ñ�Þ;ØRÖ�Ø�Ò�ã�ç 
 à Î�Ú�Ó�ÓOÚeÜ2ØRÏ�ØRÎ�Ú�Ï´ÑDÚÓ�Ï�Ò0Ñ�Þ;ÖRØ�Ï�×;Ó�ß ö é [ Ï�ÕoÓOÐ�Ò�Ô�â;ä Ò�×	Ñ�ÒÙØ�ÏkÐOÎ�ÚeÜ�Ó�Ð�Ò�ÓOß Ñ�ÒkÜ�ÑDÔ§ã2ØRÚ;Û¢Ü�ÑDÖRâ�ÓOÏkÎ à Ïi¡r�ªì�Ò�×�Ó Ü�ÑDÔ�Ø�ÑDÞ�ØRÖRØùÒ�ãÎ à Ò�×�Ó�Ö�ÎhÍ®Ó�ÔªÐOÎ�ÚeÒ�ÎDâ;Ô�Ï�ÍÙØRÖ�Ö�ÖRÓOÑDß¢Ò�Î Ð0×	ÑDÚ�Û�ÓOÏ�ØRÚ¢Ò�×;ÓÙß;ØRÏ�Ï�ØRÕ;Ñ�Ò�Ø�Î�Ú¢Ô�ÑDÚ�Û�ÓkÎ�Ú;Ï�Ó�Ò à Ô�Ó�á2â�ÓOÚ;ÐMãgØ�Ú
Ñ5Õ�Î�Ï�Ï�Ø�Þ;Ö�ã à Ñ�ØRÔ�ÖùãPÐ�Î�ägÕ�ÖRÓ"!=ägÑDÚ;Ú�ÓOÔOçc«�Ô�ÓOß;Ø�Ð�Ò�ØRÎ�Ú=Î à Ò�×	Ñ�Ò�Î�Ú;Ï�Ó�Ò«Ø�Ú=Ò�×;Ó_ä=ÓIÑ�Ï�â;Ô�ÓOß�Ô�ÓOß;â�ÐOÓOß
Ï�Õ�Ó�Ð�Ò�Ô�â;äëØRÏ�Ò�×;Ó�Ô�Ó à ÎDÔ�Ó_Ï�ÓOÚ;Ï�Ø�Ò�Ø�Ü�Ó�Ò�Î�Þ�ÎDÒ�× ó ÑDÚ�ß(Ïi¡r�°çc�>Ó3Ï�×	ÑDÖRÖÏ�×;ÎhÍ�Ø�Ú�Ï�ÓOÐ�Ò�ØRÎ�Ú þ ç û Ò�×;Ñ�ÒÒ�×;Ó Î�Ú;Ï�ÓMÒ�Õ;Ô�Ó�ß;ØRÐMÒ�ØRÎDÚ¥Ñ�ÖRÏ�Î¯ß;Ó�Õ�Ó�Ú;ß;Ï�Î�ÚåäA�yæ�ç

�eú



1

10

100

(a)

       

0.1

1.0

10.0

k 
V

A
 / 

 Ω
P

(b)

0
ç

15è 30
ç

45è 60
ç

75è 90
ç

Theta [deg]é0.1

1.0

10.0

(c)

       

 

 

 

0.1
ç
1.0

10.0

(d)

       

 

 

 

0.1
ç
1.0

10.0

k 
V

A
 / 

 Ω
P

(e)

0
ç

15è 30
ç

45è 60
ç

75è 90
ç

Theta [deg]é 

 

 

0.1
ç
1.0

10.0

(f)

ê¬ë�ìyí,îJïñð,òôóöõÆ÷�øcù ú¢øcû�üUý�þ6ø¦ú¢ÿ&ø����
øcù�ÿuú���ùlú��	��
���¦ÿ�����û�ù���ú��6øcù*ø�����������øcü&ÿ�������� �"!
�$#�ü�#
ù ú&%��¦þ�û�#�ÿEø��('*),+$�.-/��0�' 1 2�3426587926:;587<2�:>=�7?2�:A@B7C5�:42D�¦ù���=�:426:
EGF�#åÿ����&�
øcù ú¢ø¦û�ü�ÿH��ü�#©ú�F�#åÿ���IJ#?��ø¦ü��¦þ6þ¬ÿ����2ýK�¦ù�#�þ�ÿMLN��ü�ø8I ú�F�#zø¦û�ú¢ÿO�P��#�7
�	��
�Q1SRT2�3;5U+�ÿ�ø¦þP�P�V0W7BRX2�3>2/@Y+Z�K�¦ÿOF�#M�[0�7�RT2�342]\Y+$��ø�úO!^���¦ÿ�F�#_�[0W7�RX2�3>2�5`+Z��ø¦úa!
��ø�úO!^��ø¦úO!b�K�¦ÿ�F�#M�[0�7�Rc@edY5f2BgBhX+�þ�øcù�ij!^�K�¦ÿOF�#M�V0k�¦ù��HRQ\edY5f2BgBhX+�ÿuøcþP�;�[0W:kl ùm�¦þ�þ
�M�¦ÿ�#�ÿM7]nyø¦ú�F ú�F�#pop�f%�#G��ü�#Mqlû�#�ù��_rtsC�¦ù�� ú�F�#uicü�øfo¬ú�F(+Z�K��Imý���ù�iB0�ü���ú�#v���¦ýB!ý�üuø]����FHw_#
ü�øm��ÿ�ú�F�#Qou��%8#Aý�ü�øcýK��i]��ú��6øcù�����ü�#_��ú���øcù�n[#M��ø8IJ#
ÿ<ý[#
üuýx#�ù����P��û�þ"��üú�øãú�F�#UIy#M�¦ùHzK#
þ;�	:

{8|



1

10

100

(a)

       

0.1

1.0

10.0

k 
V

A
 / 

 Ω
P

(b)

0
ç

15è 30
ç

45è 60
ç

75è 90
ç

Theta [deg]é0.1

1.0

10.0

(c)

       

 

 

 

 

0.01
ç0.1
ç1.0

10.0

(d)

       

 

 

 

 

 

1e-3

0.01
ç0.1
ç1.0

10.0

k 
V

A
 / 

 Ω
P

(e)

0
ç

15è 30
ç

45è 60
ç

75è 90
ç

Theta [deg]é 

 

 

 

1e-3

0.01
ç0.1
ç1.0

(f)

ê¬ë�ìyí,îJï ðxò"}]õH~6��IJ#<��ÿ����;icû�üO#?��:��B7pn�û�úy�
øcù ú¢ø¦û�ü�ÿ°ø��Q��øcù�ÿuú��¦ù ú��	�fsN:�EGF�#åùlû�IJ#
üO�P����þ
%��¦þ6û�#
ÿ¬ø��,ú�F�#`��øcù ú¢øcû�ü�ÿT�¦ü�#Rú�F�#.ÿ���IJ#`�¦ÿ����Pi¦û�ü�#c��:A�B:

{8{



/3ÎDÒ�Ó�Ò�×;Ñ�Ò'Ø�Ú Þ�Î�Ò�×7�\Ø�Û�â;Ô�ÓOÏ���ç ú Ñ�Ú;ß7�;ç b ì�Ò�×;ÓPÐOÎDÚÝÒ�Î�â;Ô�Ï´Ñ�Ò'Ö�ÎhÍ�Ïi¡r�XÐ0×	ÑDÚ;Û�Ó�Ü�ÓOÔ§ãÖ�Ø�Ò�Ò�ÖRÓ\ÍÙØùÒ�×5ØRÚ;Ð�Ô�ÓOÑDÏ�Ø�Ú;Û ó çqÌk×;Ó�ÐOÎ�ÚeÒ�ÎDâ;Ô�Ï[Î à ×;Ø�Û�×;Ó�Ôx¨ ö 2 ÑDÔ�Ó�Ú;Î�Ò�ØRÐ�ÓIÑDÞ�Ö�ã´ä=Î�Ô�Ó�Ø�Ú;ß;ÓOÕoÓOÚ�ß;ÓOÚeÒÎ à Ïi¡r��ÎhÜ�Ó�Ô°Ò�×;Ó«ÍÙ×;ÎDÖRÓkÔ�Ñ�Ú;Û�Ó«Î àPó ØRÚi�\Ø�Û�â;Ô�Ó��;ç b ì a :~8;:Rìeä=Î�Ô�Ó�ØRÏ�ÎDÒ�Ô�Î�Õ;ØRÐ�ìDÒ�×;ÑDÚPÒ�×;ÓkÐ�Î�ÚeÒ�Î�â�Ô�ÏÎ à ¨ ö ÊcØ ç � ÒÙÒ�×;Ó Ï�ÑDä=Ó´Ò�ØRä=ÓDì;Ñ=äPâ�Ð0×?×;Ø�Û�×;ÓOÔkß�ÓOÛ�Ô�ÓOÓ5Î à Ü�ÑDÔ�Ø�ÑDÞ;Ø�ÖRØùÒ�ãgØ�ÏÙÏ�ÓOÓ�Ú?Ø�Ú�Ò�×;Ó5ÖRÎhÍ®Ó�ÔÐ�Î�ÚeÒ�Î�â;Ô�ÏOç�� Ó�ÑDÔ�Û�â�Ó�ØRÚ�Ò�×;ÓgÚ;Ó"!2Ò�Ï�ÓOÐMÒ�Ø�Î�Ú Ò�×;Ñ�Ò�Ò�×;Ó�Î�Ú�Ï�Ó�Ò�Î à Ò�×�Ó�ß;Ø�Ï�Ï�Ø�Õ	Ñ�Ò�ØRÎ�Ú�Ô�ÑDÚ�Û�ÓgØ�Ï
ß;ÓMÒ�Ó�Ô�ä=ØRÚ;Ó�ß¥Þeã�Ò�×�ÓOÏ�Ó5ÖRÎhÍ�ÓOÔ�ìo×�ØRÛ�×;Öùã�Ü�ÑDÔ�Ø�ÑDÞ;Ö�Ó'ÐOÎDÚÝÒ�Î�â;Ô�Ï à Î�ÔÙÏ�â;Ô�Õ;Ô�ØRÏ�ØRÚ;Û�Öùã�Ï�ä�ÑDÖ�Ö�Ü�ÑDÖ�â;ÓOÏÙÎ à¨ ö 2 ç
È!É6Å ;��Rw���{IÇ2Æ?��Å��õ��w;Æ�z� Ó«×;ÑhÜDÓÙÓ"!�ÑDä=ØRÚ;Ó�ß�Ò�×;Ókß;ÑDägÕ�ØRÚ;Û'Õ�Ô�Î�ÕoÓOÔ§Ò�ØRÓ�Ï°Î à åÝØRÚ�Ó�Ò�Ø�Ð � Ö à Ü��ÓOÚPÍ®ÑhÜDÓOÏ�ÑDÚ;ßPÒ�ÓOÏ�Ò�ÓOßØ à ÑDÚVÓ�Ú;Ï�Ó�äPÞ;ÖRÓ�Î à Ò�×;Ó�Ï�Ó�Í®ÑIÜ�Ó�Ï=ÐOÑDÚXÑDÐ�ÐOÎ�â�ÚÝÒ à Î�Ô�Ò�×;Ó�Î�Þ�Ï�ÓOÔ§Ü�Ó�ß à ÓOÑ�Ò�â;Ô�ÓOÏPÎ à Ò�×;Ó�Õ�ÎhÍ�ÓOÔ
Ï�Õ�Ó�Ð�Ò�Ô�â;ä#Î à 
� � � â;Ð�Ò�â	Ñ�Ò�ØRÎ�Ú;ÏÙÑ|Ò ø5� .5ç�ÎDÔqÜ�ÑDÖ�â;ÓOÏqÎ à©ó Ò�ã2Õ;ØRÐOÑDÖRÖùã à Î�â;Ú�ßPØRÚ5Ò�×;Ó�Ï�Î�ÖRÑDÔqÍÙØ�Ú;ß¢Ñ�Ò øç� .5ì�Ð�Î�ÚeÒ�Î�â;Ô�Ï°Î à Ð�Î�Ú;Ï§Ò0ÑDÚeÒ¨ ö 2 Î�Ú¥Ñ�í Ì � í>� Õ;ÖRÎ�Ò3×;ÑhÜDÓ�Ñ¯ß;Î�â�Þ;ÖRÓKé�ÖRÎDÞ�Ó�ß à ÎDÔ�ä.ç�Ìk×�Ó�Õ	Ñ�Ô�ÑDÖ�ÖRÓOÖèÖRÎ�ÞoÓDì à ÎDÔ3Ñ�Ú;Û�ÖRÓ�Ï`�¤ øBþ ¥ ìØ�Ï�ß�Î�ägØ�Ú	Ñ�Ò�ÓOß=ÞÝã=Õ;Ô�ÎDÒ�ÎDÚgÐMã�Ð�ÖRÎDÒ�Ô�Î�ÚgÔ�Ó�Ï�Î�Ú	Ñ�Ú;ÐOÓ % ÑDÚ;ß=Ò�×;Ó�Ï�Ó�ÐOÎ�Ú;ß�ÖRÎ�ÞoÓ £¤ ö ý¦¥ ØRÏ�Ð�Î�ÚeÒ�Ô�ÎDÖRÖRÓ�ßÞeã�Ó�ÖRÓOÐMÒ�Ô�Î�Ú?æ!ÑDÚ�ß	ÑDâ.Ô�ÓOÏ�Î�Ú	ÑDÚ�ÐOÓDç

ø ý�ý



���Q�*�T���k���

���]���9��� � ���m��� ��<� � �H� ��� � ��� �� �� �����c�N�]¡ � ����¢£�

¤ � �¦¥§�

�	¨ª© �x«¬x®.¯°B±�²$³]°6´�µ6¶�· �¹¸e°Bº�®f»j¼¾½
¿GÀ�Á�Â�Ã�Ä�Â[Å8ÆOÁNÅ�ÇxÈ�À�Á�Â�Ä�Á_Æ�ÁMÉ]ÈvÆ�Á_Ê_È�Ë;Å8ÉmËPÆÈ�ÅUÈ�ÁMÆaÈvÀ�Å.Ì£ÌpÁ_ÍPÍ�È�À�Á�Å8Î�Æ�Á_ÄOÏ�ÁMÐ�Â�Ä�Å8Â[ÁMÄaÈ�ËPÁ_Æ

Å�ÇxÑaÒ9Ó(ÔKÃ�ÊÕÈ�ÃKÖjÈ�ËPÅ�ÉJÂ[ÅfÌpÁ_Ä*Æ�Â[ÁMÊ_È�Ä�ÖUÊ�Ö�ÉJÎ[ÁNÁW×6Â�Í"Ö�Ë;É�ÁMÐmÎ]ØYÈ�À�Á�ÐKÖ�ÙJÂ�ËPÉ�ÚXÅ�Ç¹Û/Ë;É�Á_È�ËPÊGÜXÍ ÇZÏ*ÝÁMÉ
ÌpÖ�Ï8ÁMÆ_ÞmßQÉ(È�À�ÁàÎ�Ö�Æ�Ë;ÆQÅ�Ç*È�À�ÁàÂ�Ä�Á_ÏBË;Å8Ã�ÆcÊ�ÀKÖ�Â6È�ÁMÄOÆMáâÌvÁàÀKÖ�Ï8Á<ãaäaåXÖ�Ê_Å8ÍPÍ;ÁMÊÕÈ�ËPÅ�É9Å�ÇæÅ8Î�ÆOÁMÄaÏ8ÁMÐ
ÄOÁMÐ�Ã�Ê_ÁMÐçÂ[ÅfÌpÁ_Ä�Æ�Â[ÁMÊÕÈ�Ä�Ö�è�ãêé	åàÁÕ×6ÁMÙJÂ�ÍPË ëKÁMÐ£Î]Ø�Ó¾ËPÚ8Ã�ÄOÁ(ìBÞ;í8îTÖ�É�ÐïãaäZäaåàÆ�Å8Í;Ã�È�Ë;Å8É�ÆJÅ�ÇQÈ�À�Á
Í;ËPÉ�ÁMÖ�Ä�ðcÜkñ Ð�ËPÆOÂxÁ_Ä�Æ�Ë;Å8É?Ä�ÁMÍPÖ�È�Ë;Å8É	ÞvßQÉ?È�À�Á`ÎKÖ�Æ�Ë;Æ�Å�Ç�È�À�ÁMÆOÁtÆOÅ8ÍPÃ�È�ËPÅ8É�ÆMá�ÌvÁtÆOÀKÖ�ÍPÍâÊ_Å8É�ÆaÈ�Ä�Ã�Ê_È
ÖòÆ�Ö�ÙJÂ�Í;Áyó.ôöõ÷Æ�Â[ÁMÊ_È�Ä�Ã�Ùùø�ãªúåWá�Ö�É�ÐCÈ�Á_ÆOÈtË;ÇvÈ�À�ÁJÂxÅfÌvÁMÄ`Í"Ö�ÌûÖ�É�Ð�Ö�Î�Ä�Ã�Â�ÈtÎ�ÄOÁ�Ö�ÛüÊMÖ�É�Î[Á
Â�ÄOÁMÆOÁMÄOÏ�ÁMÐ9Ì�À�ÁMÉ9Ë ÈGËPÆGÄOÁMÐ�Ã�ÊMÁMÐ?È�ÅJèyãýé	åWÞeÑ^É?È�À�ËPÆuÌpÖ�Ø8áKÌpÁUÙyÖ�Ø�È�Á_ÆOÈ�Ì�À�Á_È�À�ÁMÄNÅ8Ã�Ä�ðcÜñ�ô
ÎKÖ�Æ�ÁMÐ<ÙyÅBÐ�Á_Í¹ËPÆ�Ê_Å8É�Æ�Ë;ÆOÈ�ÁMÉ]È�Ì�Ë;È�ÀHÈ�À�ÁUÅ8Î�Æ�Á_ÄOÏ�Ö�È�ËPÅ8É�Æ_Þ

þ ¨ª©K¨ê© ÿH±�±�¼k½�¸®.²��[¬k±
ñ�ÁuÆOÀ�Å8Ã�Í;ÐàÍPË;Û�ÁpÈ�ÅQÄ�Á_Â�Ä�ÅBÐ�Ã�Ê_Á�È�À�ÁuÆOÂxÁ_Ê_È�ÄOÃ�Ù ÆOÀ�ÅfÌ�ÉJË;ÉmÓ�ËPÚ�Ã�Ä�Áuì6Þ;í�ÞeßQÃ�ÄÆaØ6É]È�À�Á_È�ËPÊ

ø�ãªúå*ËPÆuÖ��MËPÙ Ã�È�ÀKÖ�ÍPÍ;ØYÆOØBÙyÙJÁ_È�Ä�Ë;ÊQÖ�Î[Å8Ã�È�����Þñ�ÁXÙ�Ö�Û�ÁTÈ�À�ÁQÊMÄOË;È�ËPÊ�Ö�ÍxÖ�Æ�Æ�Ã�ÙyÂ�È�ËPÅ8ÉyÈ�ÀKÖ�ÈuÖ�ÍPÍ
ÙyÖ�Ú8É�ÁÕÈ�Ë;ÊQÔKÃ�Ê_È�ÃKÖ�È�ËPÅ8ÉòÁMÉ�ÁMÄ�Ú�ØòËPÆGÊMÅ�É/È�Ö�ËPÉ�ÁMÐ?ËPÉ?ðcÜkñ�Æ_ÞæñCÁUÐ�ÅJÈ�À�ËPÆGÆOËPÉ�Ê_Á�á[Ö�Æ�Â�ÄOÁ_ÏBËPÅ8Ã�Æ�Í;Ø
ÙJÁMÉ]È�Ë;Å8É�Á_Ð	á�È�À�ÁpÇªÖ�ÆOÈÙ�Ö�Ú�É�Á_È�Å8Æ�Å8É�ËPÊvÌpÖ�Ï8ÁNÖ�É�ÐYÈ�À�ÁGÆ�Í;ÅfÌuô^ÙJÅ6Ð�ÁæÌuÖ�Ï�ÁTÖ�Ä�ÁuÀ�ÁMÖ�Ï6Ë;Í;Ø`ÐKÖ�ÙJÂ[ÁMÐ
Ë;É Ö(À�ËPÚ�À6ô	��Â�ÍPÖ�Æ�ÙyÖ�áÄOÁMÚ]Ö�ÄOÐ�ÍPÁ_Æ�ÆàÅ�ÇGÌpÖ�Ï8Á_ÍPÁMÉ�Ú�È�À£Ö�É�Ð È�À/Ã�ÆmÖ�Ä�Á�Ë;É�ÊMÅ8ÙJÂKÖ�È�ËPÎ�Í;ÁJÌ�Ë È�À�È�À�Á
Å8Î�Æ�ÁMÄaÏ�Ö�È�Ë;Å8É�ÆMÞ

¿GÀ�ËPÆYÀ�Á�Ö�Ï/Ø�ÐKÖ�ÙJÂ�Ë;É�Ú9Ð�Ë;Æ�Ê_Å8Ã�É]È�ÆYÈ�À�Á�Â�ÄOÁMÆ�Á_É�ÊMÁòÅ�Ç�ÆOÅ8Í"Ö�Äaô^Ú�ÁMÉ�Á_Ä�Ö�È�ÁMÐ�ÇªÖ�ÆaÈàÙyÖ�Ú8É�ÁWô
È�Å8Æ�Å8É�ËPÊcÌuÖ�Ï�ÁMÆMÞ�
NÅfÌpÁÕÏ8ÁMÄ_á�ä���Õä���(Ú8Á_É�ÁMÄ�Ö�È�Ë;Å8ÉòÎ/Ø?ÆOÁMÊMÅ�É�ÐKÖ�ÄaØòÂ�Ä�ÅBÊMÁ_Æ�Æ�Á_ÆQËPÆ�É�Å�ÈTÄOÃ�ÍPÁ_Ð<Å�Ã�È

í���í



� Æ�Á_Á������Wä�������� ��!!#"%$�á*í�&('�)�ákÖ�É�ÐCÄ�Á_Ç$Á_Ä�Á_É�ÊMÁ_Æ È�À�Á_Ä�Á_ËPÉ+*êáÖ�É�ÐCÆOÅ8ÙyÁyÖ�Ã�È�À�Å8ÄOÆtÆaÈ�ËPÍ;ÍeËPÉ�Ê_ÍPÃ�Ð�Á
ÇªÖ�ÆaÈNÙ�Ö�Ú�É�Á_È�Å8Æ�Å8É�ËPÊXÌpÖ�Ï8ÁMÆTËPÉHÈ�À�ÁMËPÄGÙJÅBÐ�ÁMÍ;Æ � "-,/.0,Pá21����%$jáí�&(&(&3*ýÞ

¿�Ö�Û/Ë;É�ÚYÈ�À�ÁQÌ�À�Å8ÍPÁcÆOÁ_ÈNÅ�Ç¾ðcÜkñ Æ�Å8Í;Ã�È�Ë;Å8É�ÆpÇ$Å�Ä��546�87:9òãªÄOÁMÊMÖ�ÍPÍ[È�ÀKÖ�ÈGÈ�À�ÁcÅ8Î�ÆOÁMÄaÏ8ÁMÐ
�0;<4=�+7?>0@yÇ$Å8Ä�È�À�Ö�ÈcËPÉ]È�ÁMÄOÏ�Ö�Í"åÕáVÌpÁYÖ�Æ�ÆOÃ�ÙyÁtÈ�ÀKÖ�ÈXÐ�ËPÆOÆ�Ë;ÂKÖ�È�Ë;Å8É9ÆOÁ_È�ÆcËPÉ(ÖjÈQÆ�Å�ÙyÁYÊ_Å8É]È�Å8Ã�ÄXÅ�Ç
Ê_Å8É�ÆOÈ�Ö�É]ÈBADC�ENÞ¾ñCÁGÊ�À�Å6Å�Æ�Á�ÊMÅ8É]È�Å8Ã�Ä�Æ*Å�Ç[Ê_Å8É�ÆOÈ�Ö�É]ÈBADC�E�Ä�Ö�È�À�ÁMÄÈ�À�Ö�ÉmÊMÅ8É�ÆaÈ�Ö�É]ÈBA�ã$Å8ÄMá]ÙJÅ8ÄOÁ
Â�ÄOÁMÊ_ËPÆ�Á_Í;Ø�áFAGC�H2;jåpÇ$Å8ÄGÈ^ÌvÅ�Ä�ÁMÖ�Æ�Å�É�Æ-IQãaäaåuÊMÅ8É]È�Å8Ã�Ä�ÆTÅ�ÇJAGCKE�Ä�Á_Ù�Ö�ËPÉHëKÉ�Ë È�ÁtÖ�Æ�L�M &(��NMî[Ö�É�Ð
ãöäZäaåOAGCKE&ËPÆvÙyÅ8ÄOÁQÄ�Á_ÍPÁÕÏ�Ö�É/ÈpÈ�ÀKÖ�ÉPA9Ö�Í;Å8É�ÁTÇ$Å�ÄuÐ�Á_È�ÁMÄOÙyË;É�ËPÉ�ÚtÈ�À�ÁXÈ�ËPÙJÁTÈ�Ö�Û�Á_ÉòÇ$Å�ÄuÖ ÌpÖfÏ�ÁcÈ�Å
Ð�Á_Ê�Ö�Ø �RQ ���S�G"T�Õá	í�&()()3*ýÞ¿GÀ/Ã�Æ

ø�ãªúåU4 ø�ãWV�XYL8å

4 Z[\ []_^ �%VF` a	acbed VgfhV0i
^ �%V ` a	acbedi ãWVjC(V0i�å `lk VgmnV0i X ãc96Þ í.å

Ì�À�Á_Ä�Á�V0ifãcL�åtÐ�ÁÕëKÉ�ÁMÆàÈ�À�ÁHÊMÅ8É]È�Å8Ã�ÄYÅ�Ç�AGCKENÞ ^ �mË;ÆàÖ(Ú8ÍPÅ�ÎKÖ�ÍæÆ�Ê�Ö�ÍPËPÉ�Ú9ÇªÖ�Ê_È�Å8ÄMá*Ö�É�Ð ËPÆYÉ�Å�È
Ö Ç$Ã�É�ÊÕÈ�ËPÅ�É§Å�Ç�L6Þ ¿GÀ�ÁCÅ8É�Í;Ø�Ö�É�ËPÆ�Å�È�Ä�Å�Â/Ø�Â�Ä�ÁMÆOÁMÉ]È(Ë;É È�À�ÁCÖ�Æ�ÆOÃ�ÙyÁ_Ð�ÆOÂxÁ_Ê_È�ÄOÃ�Ù ËPÆHÈ�À�Ö�È
Ì�À�Ë;Ê�ÀçÖ�ÄOËPÆ�Á_ÆJÇ$ÄOÅ8Ù,È�À�Á�V0ifãcL�åJÊ_Å8É]È�Å8Ã�Ä_Þ ø�ãªúâåJËPÆJÆ�ÁÕÈ�Ã�Â�Ö�Æ�Ö�ì��(�po�í�@�í9Ö�Ä�Ä�Ö�Ø8ápÌ�Ë È�À
ì�����ÍPÅ8Ú8Ö�Ä�Ë È�À�ÙJËPÊMÖ�ÍPÍ Ø�ÆOÂKÖ�ÊMÁ_ÐqV£Ï�Ö�Í;Ã�ÁMÆ�ÎxÁÕÈ^ÌpÁ_ÁMÉrVjsFtGC�H2;u4 9po�í�� `wv Ö�É�Ð ì6í8Þx��áNÖ�É�Ð
í�@6í�Ö�É�Ú8ÍPÁ_Æ`Ë;É�ÀKÖ�Í;Ç"ôbÐ�ÁMÚ�Ä�ÁMÁmÆaÈ�ÁMÂ�Æ`Ç$ÄOÅ8Ùy�MÁ_Ä�Å�ãªÂKÖ�Ä�Ö�ÍPÍ;ÁMÍ"åNÈ�Å�&(�(NMÞJ¿GÀ�ÁyÁÕ×6ÂxÅ�É�ÁMÉ]È�Æ Ö�Ä�ÁmÆOÁ_È
Ö�È{z`í8íKC�ó<Ö�É�Ð|z}9Bá�Æ�Å?È�ÀKÖjÈ`È�À�ÁJÄ�ÁMÐ�Ã�ÊMÁ_Ð Å8É�ÁÕôbÐ�ËPÙJÁMÉ�Æ�ËPÅ�ÉKÖ�ÍÂ[ÅfÌpÁ_ÄtÆOÂxÁ_Ê_È�ÄOÃ�Ù Ì�ËPÍ;ÍeÀKÖ�Ï8Á
Ë;É�ÁMÄaÈ�Ë"Ö�Í ôYÖ�É�Ð�Ð�ËPÆOÆ�Ë;ÂKÖ�È�Ë;Å8ÉçÄ�Ö�É�Ú8ÁüÆ�Â[ÁMÊÕÈ�Ä�Ö�ÍQËPÉ�Ð�ËPÊ_ÁMÆHÅ�Ç~z}9�C�ó Ö�É�Ð�zXó Ë Ç`È�À�Á�Æ�Â[ÁMÊÕÈ�Ä�Ã�Ù
ÄOÁMÐ�Ã�Ê_ÁMÆNÊMÅ8ÄOÄ�Á_Ê_È�Í Ø8Þ/a

¿GÀ�Á Ï�Ö�Í;Ã�ÁMÆòÅ�Ç�V0ifãc&(��N�åHÖ�É�ÐrVwi�ãc@(&+7R9�N�åHÖ�ÄOÁ�Æ�Á_È<Á-�/ÃKÖ�ÍUÈ�Å�V0ifã�@(&(N�åWÞ��âËPÉ�Á�Ö�ÄOË#�MÁ_Ð
Ò9Ö.×6ÌvÁMÍ;Í ôW�QÍ"Ö�Æ�ÅfÏQÊ_Å6Ð�Á_Æ¾ÊMÖ�É�É�Å�È¾Ð�Á_È�Á_Ä�ÙJËPÉ�ÁæÖGÐ�Ë;Æ�Â[ÁMÄ�ÆOËPÅ8É`Ä�Á_Í"Ö�È�ËPÅ8ÉQÇ$Å�Ä�L�4n&(�(NvãªÂ[ÁMÄOÂxÁ_É�Ð�ËPÊWô
Ã�ÍPÖ�ÄÔKÃ�ÊÕÈ�ÃKÖjÈ�ËPÅ�É�ÆvÐ�ÅtÉ�Å�ÈvÂ�Ä�Å8ÂKÖ�Ú]Ö�È�Á�åÕÞ�ñCÁ�Ê�Ö�ÉyÆ�Á_ÁNÇ$ÄOÅ8Ù¦È�À�ÁNÔVÖjÈvÉ�Ö�È�Ã�ÄOÁTÅ�ÇxÈ�À�ÁTÊ_Å8É]È�Å8Ã�Ä�Æ
Ö�ÈUÍPÖ�Ä�Ú�ÁYÖ�É�Ú�ÍPÁMÆcË;É�Ó�ËPÚ�Ã�Ä�Á�>�ÞR@�È�ÀKÖ�ÈcÈ�À�ËPÆcËPÆQÖòÄOÁ�Ö�ÆOÅ8ÉKÖ�Î�ÍPÁàÖ�Â�Â�Ä�Å�×6ËPÙyÖ�È�Ë;Å8É	Þ<�6ËPÉ�ÊMÁYÌpÖfÏ�ÁMÆ
ÊMÖ�É�É�Å�ÈpÂ�Ä�Å�ÂKÖ�Ú]Ö�È�ÁXÖjÈ�L�4r&(��NMá6Å�Ã�ÄvÙJÅBÐ�ÁMÍVÊ�Ö�É�É�Å�ÈuÖ�Ð�Ð�ÄOÁMÆ�ÆpÄ�ËPÚ�Å8Ä�Å8Ã�Æ�Í;Ømì.ôöõ§Ô�Ã�Ê_È�ÃKÖ�È�Ë;Å8É�Æ_á

a�� ÁMÊ�Ö�ÍPÍ¾È�ÀKÖ�È`Ä�Á_Ð�Ã�ÊÕÈ�ËPÅ�É�È�ÅHÇ$Ä�Á-�/Ã�Á_É�Ê_Ø�ÆOÂxÁ_Ê_È�Ä�Ã�Ù Ë;É/Ï�Å8Í;Ï�ÁMÆUËPÉ]È�ÁMÚ8Ä�Ö�È�Ë;Å8ÉüÅfÏ8ÁMÄcÈ�À�ÁàÈ^ÌpÅ
Ð�Ë;Ä�ÁMÊÕÈ�Ë;Å8É�ÆNËPÉ9ú�Æ�ÂKÖ�Ê_Á Â[ÁMÄOÂxÁ_É�Ð�ËPÊ_Ã�Í"Ö�ÄNÈ�Å�È�À�Á�ãªÄ�Ö�Ð�Ë"Ö�ÍZåpÆ�Ö�ÙyÂ�Í;ËPÉ�ÚJÐ�Ë;Ä�ÁMÊÕÈ�Ë;Å8É	ÞNõQËPÙJÁMÉ6ô
Æ�Ë;Å8ÉKÖ�Í;Í;Ø�á�È�À�Á_É	á/Ç$Å8ÄæÖ`ÄOÁMÐ�Ã�Ê_ÁMÐ�ÆOÂxÁ_Ê_È�Ä�Ã�ÙûÈ�Å`ÀKÖ�Ï8ÁXÖ<V `l� Ð�Á_ÂxÁ_É�Ð�Á_É�ÊMÁ�á�È�À�ÁNÚ8Á_É�ÁMÄ�Ö�È�Ë;É�Ú
ójô^õ�ÆOÂxÁ_Ê_È�Ä�Ã�Ù ÙYÃ�ÆOÈ�ÇªÖ�ÍPÍxÅ���Ö�Æ�V ` �R�	�j��� Þ

í��]ì



Î�Ã6È�Ù�Ö�Ø�Î[Á`Ö�Î�Í;ÁXÈ�ÅmÐKÖ�ÙJÂHÌuÖ�Ï�ÁMÆNÂ�Ä�Å8Â�Ö�Ú]Ö�È�ËPÉ�ÚàÉ�ÁMÖ�Ä�Í Ø8á�Î�Ã�È�É�Å�È�ÁW×�Ö�Ê_È�Í Ø8áKÂ[ÁMÄOÂxÁ_É�Ð�ËPÊ_Ã�Í"Ö�Ä
È�Å��c���_Þñ�ÁUÐ�ÅmÅ8Î6È�Ö�Ë;É?Â�Ä�Å8ÂKÖ�Ú]Ö�È�Ë;É�ÚàÆ�Å�ÍPÃ�È�ËPÅ8É�ÆvÇ$Å8Ä�LmÖ�Æ�À�ËPÚ8À?Ö�Æ�@�&(NMÞ

�eÏBË;Ð�ÁMÉ]È�Í Ø8áfÈ�À�Á*Ö�Æ�ÆOÃ�ÙyÂ6È�ËPÅ�ÉQÈ�ÀKÖ�È�V0ifã�L8å¹Ë;Æ	Ð�Á_ë�É�ÁMÐ`Î]ØQÈ�À�ÁeÊ_Å8É]È�Å8Ã�ÄDADC�E�4�ÊMÅ8É�ÆaÈ�Ö�É]È
Ë;Æ��0�~� ���ÕÞX¿GÀ�Ë;ÆXÄOÁ_ÔKÁ_Ê_È�ÆTÈ�À�ÁYÃ�É�Ð�ÁMÄOÍ;ØBËPÉ�Ú�ÉKÖ�È�Ã�Ä�Á Å�ÇÈ�Ã�Ä�Î�Ã�Í;ÁMÉ�Ê_Á Ì�À�Ë;Ê�ÀüÂ�Ä�Á_Ð�ËPÊÕÈ�ÆTÈ�À�ÁYÅ8ÉBô
ÆOÁ_ÈNÅ�Ç�ÖmÐ�ËPÆ�ÆOËPÂKÖjÈ�ËPÅ�ÉHÄ�Ö�É�Ú�ÁcÆ�Â[ÁMÊ_È�Ä�Ã�Ù Ì�À�ÁMÉ?Ð�ËPÆOÆ�ËPÂ�Ö�È�Ë;Å8ÉHÎxÁ_ÊMÅ8ÙJÁMÆGÊ_Å8ÙJÂxÁÕÈ�Ë;È�Ë;Ï�ÁQÌ�Ë;È�ÀHÈ�À�Á
ÊMÖ�Æ�ÊMÖ�Ð�Á Å�ÇÁMÉ�ÁMÄ�Ú�Ø?Ç$ÄOÅ8Ù Í"Ö�Ä�Ú8Á_ÄGÆ�ÂKÖ�È�Ë"Ö�ÍâÆOÊ�Ö�Í;ÁMÆ �:Q ���	�T� "%!#�3�Wáâí�&0'��3*ýÞæñ�Á`É�ÁMÚ�ÍPÁMÊÕÈTÈ�À�Á`ËPÆ�ÆOÃ�Á
Å�ÇxÆ�Á_Í;Ç"ôbÊMÅ8É�ÆOËPÆaÈ�ÁMÉ]È�Í;ØàË;Ð�ÁMÉ]È�Ë ÇZØBËPÉ�ÚQÈ�À�Á�Å8É�Æ�ÁÕÈæÅ�Ç¹È�À�Á�Ð�ËPÆOÆ�ËPÂ�Ö�È�Ë;Å8ÉàÄ�Ö�É�Ú8ÁGÆ�Â[ÁMÊÕÈ�Ä�Ã�Ù�Ö�ÊMÊMÅ�Ä�Ð�Ë;É�Ú
È�ÅJÐ�ËPÆ�ÆOËPÂKÖjÈ�ËPÅ�ÉHÐ�ØBÉKÖ�ÙJËPÊMÆ�Ö�ÍPÅ8É�Á�Þ

¿GÀ�ÁMÄOÁàÖ�Ä�Á Æ�Á_Ï�ÁMÄ�Ö�ÍÄ�ÁMÖ�Æ�Å�É�ÆQÈ�ÀKÖjÈQÂKÖ�ÄaÈ�ËPÖ�ÍPÍ Ø��OÃ�ÆOÈ�Ë;ÇZØ?Å8Ã�ÄQÖ�Æ�ÆOÃ�ÙyÂ6È�ËPÅ�É	ÞcÓ�Ë;Ä�ÆOÈ�Í;Ø�á[È�À�Á
Í;ËPÉ�ÁMÖ�Ä�Ð�ÁMÊMÖfØ<Ä�ÖjÈ�ÁMÆ_á�Aká[ÊMÅ8ÙJÂ�Ã�È�ÁMÐ(Ë;É<È�À�Á Â�ÄOÁ_ÏBËPÅ8Ã�ÆQÆ�Á_Ê_È�Ë;Å8É9Ë;É�ÊMÄOÁ�Ö�ÆOÁYÙJÅ8Ä�Á`Ä�Ö�Â�ËPÐ�Í ØòÖ�ÇZÈ�Á_Ä
È�À�Á�Ë;É�Ë;È�Ë"Ö�Í¾Å8É�Æ�ÁÕÈYÅ�ÇuÐ�ËPÆOÆ�ËPÂ�Ö�È�Ë;Å8É È�ÀKÖ�É È�À�ÁP�jV � Ç$Å8ÄOÙ Å�ÇGÀ]ØBÐ�Ä�ÅBÐ�ØBÉKÖ�ÙJËPÊ_ÆMÞ?Ñ^É�À]ØBÐ�Ä�ÅBÐ�Ø]ô
ÉKÖ�ÙyË;ÊMÆMáKÐ�ËPÆ�ÆOËPÂKÖjÈ�ËPÅ�ÉHÄ�ÁMÆOÂxÅ�É�Ð�Æ�È�ÅJËPÉ�Ê_Ä�Á�Ö�Æ�ÁMÆNËPÉòÈ�À�ÁtÁ_É�ÁMÄOÚ�ØòÊ�Ö�ÆOÊ�Ö�Ð�ÁtÄ�Ö�È�ÁUÎ]ØòÙyÅfÏBËPÉ�ÚJÈ�À�Á
ÆOÂxÁ_Ê_È�Ä�Ö�Í*Î�Ä�ÁMÖ�Û/ÂxÅ�ËPÉ]ÈUÈ�Å?Í"Ö�ÄOÚ8ÁMÄ�VüÃ�É]È�Ë;ÍÈ�À�ÁJÎKÖ�ÍPÖ�É�ÊMÁmÎ[Á_È^ÌvÁMÁ_É�ÁMÉ�Á_Ä�Ú�Ø�ÊMÖ�Æ�ÊMÖ�Ð�ÁyÖ�É�ÐCÐ�ËPÆöô
ÆOËPÂKÖ�È�ËPÅ8É�Ë;Æ`ÄOÁMÁ_ÆOÈ�Ö�Î�ÍPË;Æ�À�Á_Ð	Þ��6Ã�Ê�À ÖòÄ�Á_Æ�Â[Å8É�ÆOÁ�ËPÉ�È�À�ËPÆUÆOØBÆOÈ�ÁMÙùËPÆUÃ�É�Í;ËPÛ�ÁMÍ;Ø9È�Å9ÄOÁMÆOÃ�Í;È`ËPÉCÖ
ÆOËPÚ8É�Ë ëKÊ�Ö�É/È�ÆOÀ�Ë;ÇZÈ�Ë;É�Vj�	 ?¡¢¡vÐ�Ã�ÁcÈ�ÅmÈ�À�Á`Ä�Ö�Â�Ë;Ð�Í;ØyËPÉ�Ê_Ä�ÁMÖ�Æ�Ë;É�ÚàÇ$Ã�É�Ê_È�ËPÅ8É�Ö�Í¹Ç$Å8ÄOÙ Å�Ç£AkÞ

�6ÁMÊ_Å8É�Ð�Í Ø8á�Ä�Á_Ê�Ö�Í;ÍTÇ$Ä�Å�Ù ÆOÁMÊÕÈ�ËPÅ�É�í8Þ4ó�È�ÀKÖ�È�¤��3!/¥¦�§.l�3�T��¨ � í�&�>�ífÖ�*XÖ�É�Ðr¤��©��äW�T�l������ í�&()09K*�È�ÅBÅ8ÛUÈ�À�ÁvÈ�Ä�Ë;Â�ÍPÁvÊMÅ8ÄOÄ�Á_Í"Ö�È�ËPÅ8É È�ËPÙJÁ�á3ª d á]Å8ÉYÌ�À�ËPÊ�ÀàÈ�À�ÁGÆOÀKÖ�Â[ÁGÅ�ÇKÈ�À�ÁGÂxÅfÌvÁMÄ*Æ�Â[ÁMÊÕÈ�Ä�Ã�Ù
Ð�Á_ÂxÁ_É�Ð�Æ_á�È�ÅTÎxÁBª¬«£`Ö�É�Ð<ª �«� C3ª®tJÄOÁMÆOÂxÁ_Ê_È�Ë Ï8Á_Í;Ø8Þ¯�6Ã�Â�Â[Å8Æ�ÁvËPÉ�ÆaÈ�ÁMÖ�ÐtÈ�ÀKÖ�ÈÈ�À�ÁæÈ�Ë;ÙyÁ_Æ�Ê�Ö�ÍPÁeÚ8ÅfÏ]ô
Á_Ä�É�Ë;É�ÚyÈ�À�Á ÊMÖ�Æ�ÊMÖ�Ð�ÁYÅ�ÇÁMÉ�Á_Ä�Ú�Ø<ËPÉ?È�À�ÁYÒ�
Xõ Ë;É�ÁMÄaÈ�Ë"Ö�ÍâÄ�Ö�É�Ú�ÁtË;Æ�ª®t±°�íKC�VjsFtp4÷í�CKENá[Ö�É�Ð
È�ÀKÖ�ÈcÈ�À�ËPÆcÄ�Ö�É�Ú8ÁàÁMÉ�Ð�ÆcÌ�À�ÁMÉ�È�À�ÁmÐ�Ë;Æ�ÆOËPÂKÖ�È�ËPÅ8É<È�ËPÙJÁMÆOÊ�Ö�Í;Á�íKC3A�ËPÆQÆOÅ8ÙJÁ?ãªÆ�Ë;Ú8É�Ë ëKÊ�Ö�É]È�åTÇ$Ä�Ö�ÊWô
È�ËPÅ8É(Å�ÇæÈ�À�ÁYÊMÖ�Æ�ÊMÖ�Ð�ÁYÈ�Ë;ÙyÁ_Æ�ÊMÖ�ÍPÁ�ÞcÑbÇæÌvÁàÎKÖ�ÍPÖ�É�Ê_ÁYÐ�ËPÆOÆ�Ë;ÂKÖ�È�Ë;Å8É<È�ËPÙJÁMÆOÊ�Ö�Í;ÁMÆcÖ�Ú8Ö�ËPÉ�ÆaÈQÊMÖ�Æ�ÊMÖ�Ð�Á
È�ËPÙJÁMÆ�ÊMÖ�ÍPÁ_ÆMáDAFª²4³ADC�EïÎ[ÁMÊ_Å8ÙyÁ_Æ`ÖòÉ�Ö�È�Ã�Ä�Ö�ÍýáâË ÇæÉ�Å�È`Ã�É�Ë´�BÃ�Á�áÙyÁMÖ�Æ�Ã�Ä�ÁàÇ$Å8ÄQÈ�À�ÁJË;É�ÊMÄOÁ�Ö�ÆOÁMÐ
Ë;ÙyÂ[Å8ÄOÈ�Ö�É�Ê_ÁXÅ�ÇkÐ�Ë;Æ�Æ�Ë;ÂKÖ�È�ËPÅ8É	Þ¾ÜXÐ�ÙJË;ÈOÈ�Á_Ð�Í;Ø�á6ÙJÅ8ÆOÈuÅ�ÇâÈ�À�ÁcË;É�ÁMÄaÈ�ËPÖ�ÍxÄ�Ö�É�Ú8ÁXÆ�Â[ÁMÊ_È�Ä�ÖàËPÉ�Å8Ã�ÄuÆOÁ_È
Å�Ç�Å8Î�ÆOÁMÄOÏ�Ö�È�ËPÅ8É�ÆTÖ�Ä�Á`ÊMÍPÅ�Æ�ÁMÍ Ø�Ê_Å8ÙyÂ�Ö�Ä�Ö�Î�ÍPÁQÈ�ÅmÈ�À�Á�V `lk�bed Â�Ä�Á_Ð�ËPÊÕÈ�Ë;Å8É<Å�Çµ¤��3!/¥¦�§.l�3�Y��¨�áKÖ�É�Ð¹á
È�ÅtÖUÍPÁ_Æ�ÆOÁMÄ*ÁÕ×BÈ�Á_É]È�á6È�À�Á�V `ld�be� Â�Ä�Á_Ð�ËPÊÕÈ�ËPÅ�ÉJÅ�Ç�¤��©��äW�T�l�����KÞ�ÓKÃ�ÄaÈ�À�Á_Ä�ÙJÅ8Ä�Á�á]Î]ØmÁÕ×6ÊMÍ;Ã�Ð�ËPÉ�Ú`È�À�Á
É�Å�É�ÍPË;É�Á�Ö�Ä�È�Ë;ÙyÁ_Æ�ÊMÖ�ÍPÁUÇ$Ä�Å8Ù¶ª d Ë;ÈXËPÆXÉ�Å�ÈQÊ_ÍPÁ�Ö�ÄXÀ�ÅfÌSÅ8É�Á`ÌpÅ8Ã�ÍPÐüÅ8Î�È�Ö�ËPÉ<Æ�Ã�Ê�À Ö�Â[ÅfÌpÁ_ÄQÍ"Ö�Ì
Â[ÅfÌpÁ_ÄTÆOÂxÁ_Ê_È�ÄOÃ�Ù Ö�ÈTÖ�Í;ÍýÞ

í��8ó




TÅfÌpÁÕÏ8Á_ÄMápÌvÁ<É�Å�È�ÁHÈ�À�Ö�ÈàÈ�À�Á?ÊMÅ�ÙyÂKÖ�Ä�ËPÆOÅ8É�ÆàË;É È�À�ÁòÄ�Á_ÆOÈJÅ�ÇNÈ�À�Ë;ÆJÊ�À�Ö�Â�È�Á_ÄJÖ�Ä�ÁòËPÉBô
È�ÁMÉ�Ð�Á_ÐCÅ�É�Í;Ø?È�ÅòËPÍ;ÍPÃ�ÆaÈ�Ä�Ö�È�Á`È�À�ÁàÍ;ËPÛ�Á_Í;Ø?Ä�Å�ÍPÁYÅ�ÇvÛ/ËPÉ�ÁÕÈ�Ë;ÊYÜXÍ ÇZÏ*ÝÁ_ÉüÌuÖ�Ï8Á_ÆtË;É(È�À�ÁàÁÕÏ8Å8Í;Ã�È�Ë;Å8ÉüÅ�Ç
È�À�ÁmÐ�ËPÆOÆ�ËPÂ�Ö�È�Ë;Å8É(Æ�Â[ÁMÊÕÈ�ÄOÃ�Ù<Þtñ�ÁmÄ�Á_ÊMÅ8Ú�É�Ë#�_ÁYÈ�À�ÁmÁÕ×BÈ�Ä�ÁMÙJÁmÊMÅ8ÙJÂ�Í;ÁÕ×6Ë;È^Ø<Å�ÇvÎ�Ã�ËPÍ;Ð�ËPÉ�ÚHÖ�È�Ã�Äöô
Î�Ã�ÍPÁMÉ�ÊMÁXÙJÅBÐ�ÁMÍ�È�ÀKÖ�ÈpÖ�ÊMÊ_Å8Ã�É]È�ÆæÇ$Å8ÄpÖ�É�ËPÆOÅ�È�ÄOÅ8Â�ËPÊGÆOÂxÁ_Ê_È�Ä�Ö�ÍVÈ�Ä�Ö�É�ÆOÇ$Á_ÄMá/È�À�ÁNÐ�Ë;Æ�Æ�Ë;ÂKÖ�È�ËPÅ8ÉJÅ�Çìfôöõ
ÔKÃ�Ê_È�Ã�Ö�È�Ë;Å8É�ÆàÖ�É�Ð�È�À�ÁHÐ�Á_ÂxÁ_É�Ð�Á_É�ÊMÁòÅ�ÇNÎ[Å�È�À Ã�Â[Å8É Ö�Ù Î�ËPÁ_É/È Â�Í"Ö�Æ�ÙyÖ9ÂKÖ�Ä�Ö�ÙyÁÕÈ�Á_Ä�ÆMÞ�¿GÀ�Ë;Æ
ÆOËPÙJÂ�ÍPÁcÖ�ÉKÖ�Í;ØBÆOËPÆGËPÆGÅ��¹Á_Ä�ÁMÐ<Ö�ÆNÖàÄ�ÁMÖ�Æ�Å8É�Ö�Î�ÍPÁUÎ[ÁMÚ8Ë;É�É�Ë;É�Ú�Þ

þ ¨ª©K¨#· ¸�°B´¾¼kº�®.²¹�[¬£®��»ºâ».°l¼	¼°6¬kº�«h½	¸e°Bº�®f»j¼k½

XÖ�ÏBËPÉ�ÚàÊ_Å8É�ÆOÈ�Ä�Ã�ÊÕÈ�Á_Ð<Å8Ã�ÄGÆOØBÉ]È�À�ÁÕÈ�ËPÊUó.ôöõ�Æ�Â[ÁMÊÕÈ�Ä�Ã�Ù ø�ã$úåÕá�ÌvÁcÉ�ÅfÌ§Ä�ÁMÐ�Ã�ÊMÁUË;ÈpÈ�ÅmÖ

õQÅ8Â�Â�ÍPÁ_Äaô^ÆOÀ�Ë;ÇZÈ�ÁMÐ�Ç$ÄOÁ-�/Ã�ÁMÉ�Ê_Ø?Æ�Â[ÁMÊÕÈ�Ä�Ã�Ù Ö�ÊMÊ_Å8Ä�Ð�Ë;É�ÚàÈ�Å

è�ãêé	å¯4r¾�ø�ãªúåD¿<À í
ì3ÁuÂ ú_Ã¬Ä}Å�Æ6ÇÈEXã$úåÊÉËz&é�Ì<Í]ú ãc96Þ4ì8å

Ì�À�Á_Ä�ÁÎEXã$úåkË;Æ¾È�À�ÁuÄ�ÁMÖ�Í�ÂKÖ�ÄOÈeÅ�ÇKÈ�À�ÁpÌpÖ�Ï8ÁuÇ$Ä�Á®�/Ã�ÁMÉ�ÊÕØàÐ�ÁÕÈ�ÁMÄOÙyË;É�ÁMÐYÇ$ÄOÅ8Ù�È�À�ÁpÍPËPÉ�Á�Ö�Ä��QÍPÖ�Æ�ÅfÏ]ô
Ò9Ö.×6ÌvÁMÍ;ÍQÆ�Å�ÍPÃ�È�ËPÅ8É�Æ_á�¿�ã�7¬7¬7�åJËPÆyÈ�À�ÁüõQË;Ä�Ö�Ê?Ð�Á_Í;È�Ö Ç$Ã�É�Ê_È�ËPÅ8É¹á � é�ËPÆyÈ�À�Á(ÆOÂKÖ�ÊMÁ_ÊMÄ�Ö�ÇZÈOôýÇ$Ä�Ö�ÙJÁ
Ç$ÄOÁ-�/Ã�ÁMÉ�Ê_Ø8áxÖ�É�ÐHÇ$Å8Ä�Ä}Å�Æ÷ÌpÁUÈ�Ö�Û�ÁcÈ�À�ÁUÅ8Î�Æ�ÁMÄaÏ8Á_Ð(Æ�Å8ÍPÖ�ÄpÌ�Ë;É�Ð?Ï�ÁMÍ;Å6Ê_Ë;È^Ø�Ç$Å�ÄuÈ�À�ÁUËPÉ]È�ÁMÄOÏ�Ö�ÍâË;É
�/Ã�Á_ÆOÈ�Ë;Å8É	ÞeÜuÈvÈ�À�Ë;ÆpÂ[Å8ËPÉ]ÈæÈ�À�ÁTÊMÅ8É�ÆaÈ�Ö�É]È ^ �uËPÉyÁ-�/ÃKÖ�È�ËPÅ8ÉüãW96Þ í.åeËPÆpÆOÁ_ÈpÎ/ØJÈ�ÄOË"Ö�Í�ôöÖ�É�Ð6ô^Á_Ä�Ä�Å�ÄeÆ�Å
Ö�ÆÈ�ÅNÙyÖ�È�Ê�ÀUÈ�À�ÁæÅ8Î�ÆOÁMÄaÏ8ÁMÐàË;É�ÁMÄaÈ�ËPÖ�Í8Ä�Ö�É�Ú8ÁæÖ�ÙJÂ�ÍPË È�Ã�Ð�ÁeÅ�Ç�È�À�ÁvË;É/È�ÁMÄaÏ�Ö�Í]Æ�À�ÅfÌ�ÉYË;É Ó�Ë;Ú8Ã�ÄOÁæì6Þ;í�Þ
¿GÀ�ÁJÄ�Á_Æ�Ã�Í È�Æ`Å�ÇpÈ�À�ËPÆUÄOÁMÐ�Ã�ÊÕÈ�Ë;Å8É�Ö�ÄOÁmÆ�À�ÅfÌ�É�Å8É�È�À�ÁyÍ;Á_ÇZÈOôbÀKÖ�É�Ð�ÆOÊ�Ö�Í;ÁyÅ�ÇuÓ�ËPÚ�Ã�Ä�Á{96Þ í8ÞyÑbÈtË;Æ
ÆOÁMÁMÉ È�ÀKÖjÈcÈ�À�ÁmÆ�Â[ÁMÊÕÈ�ÄOÃ�Ù Ð�ÅBÁMÆUËPÉ�Ð�ÁMÁMÐ�ÄOÁMÐ�Ã�Ê_ÁyÊ_Å8Ä�ÄOÁMÊÕÈ�Í;Ø9È�Å5z}9�C�óòÖ�É�Ð|zXóHÂ[Å.ÌvÁMÄ`Í"Ö�Ì�Æ_á
Ö�É�Ð?È�ÀKÖ�ÈGÈ�À�Á`Î�Ä�Á�Ö�ÛHËPÉHÈ�À�ÁUÆOÂxÁ_Ê_È�ÄOÃ�Ù ËPÆ�Ö�ÍPÙJÅ8ÆOÈGÁW×�Ö�Ê_È�Í;ØòÄ�Á_Â�Ä�ÅBÐ�Ã�Ê_ÁMÐ	Þæ¿GÀ�ÁcÈ^ÌvÅyÏ8Á_ÄOÈ�ËPÊ�Ö�Í
Í;ËPÉ�Á_ÆcËPÉ Ó�ËPÚ�Ã�Ä�Á�9BÞ;ímÊMÅ�Ä�Ä�Á_Æ�Â[Å8É�Ð È�ÅHÈ�À�ÁmÅ8Î�Æ�ÁMÄaÏ8Á_Ð�Æ�Â[ÁMÊÕÈ�Ä�Ö�ÍeÎ�Ä�ÁMÖ�Û�Ö�È���Þ4ì�ó09g
��JÖ�É�Ð È�À�Á
Í;Å.ÌvÁMÆaÈvÇ$ÄOÁ-�/Ã�Á_É�Ê_ØJËPÉJÓ�Ë;Ú8Ã�ÄOÁNì6Þ;í�á�ìl7:'�o�í�� `ld 
���Þ¿GÀ�ÁNÎ�Ä�ÁMÖ�ÛàÊMÅ8É]È�Å8Ã�ÄæÃ�Æ�Á_Ð�ËPÉmÊ_Å8ÙyÂ�Ã�È�Ë;É�Ú
Ó�Ë;Ú8Ã�ÄOÁ�96Þ;íUË;Æ�ADC�E�4�zXó{o�í�� `ld Þ
� ¿GÀ�ÁJÐ�ËPÙJÁMÉ�Æ�ËPÅ�É�ÆcÅ�ÇGÖ?õQËPÄ�Ö�ÊYÐ�Á_Í;È�ÖòÇ$Ã�É�Ê_È�Ë;Å8É Ö�Ä�ÁmÈ�À�ÁJË;É]Ï8ÁMÄOÆ�ÁyÅ�ÇpË È�Æ`Ö�ÄOÚ8Ã�ÙJÁMÉ]È�áâÇ$Ä�ÁWô�/Ã�ÁMÉ�Ê_Ø`ËPÉUÈ�À�Ë;ÆÊ�Ö�ÆOÁ�á�ÆOÅQèyãýé	å¹Ð�Å6Á_Æ¾Ë;É�Ð�ÁMÁ_Ð ÀKÖ�Ï�ÁpÐ�Ë;ÙyÁ_É�Æ�Ë;Å8É�ÆÖ�ÆÈ�À�ÁæÅ8Î�ÆOÁMÄaÏ8ÁMÐ Æ�Â[ÁMÊ_È�Ä�Ö

Å�ÇkÈ�À�ÁcÈ^ØBÂ[Á`ÆOÀ�ÅfÌ�É9Ë;É<Ó¾ËPÚ8Ã�ÄOÁUì6Þ í8áKÉKÖ�ÙJÁMÍ Ø�É�¿ � 
�� ` a Þ

í���>



0.001Ï 0.010Ï 0.100 1.000Ï 10.000Ï
Freq [Hz]

10-4

10-2

100

102

104

P
S

D
 [n

T
2  H

z-1
]

0.0

0.5

1.0

1.5

2.0

dF
( 

f )
/d

t [
10

Ð -18  J
 s

-1
 m

-3
]

p
e

ºG²¹Ñ[¼k».° þ ¨ª© Òg�BØBÉ]È�À�Á_È�Ë;ÊpÂ[ÅfÌpÁ_Ä�Æ�Â[ÁMÊÕÈ�ÄOÃ�Ù�Å�ÇKÛ/ËPÉ�ÁÕÈ�Ë;ÊæÜTÍ;ÇZÏeÝÁMÉ`ÌuÖ�Ï�ÁMÆNãªÍ;Á_ÇZÈaô^ÀKÖ�É�ÐtÆOÊ�Ö�Í;ÁfåÖ�É�Ð
À�ÁMÖ�È�Ë;É�ÚòÄ�Ö�È�Á{ÍBèyãýé¹å§C�Í(ÓTÖ�ÆtÖHÇ$Ã�É�Ê_È�ËPÅ8É Å�ÇæÇ$Ä�Á-�/Ã�Á_É�Ê_Ø�Þ�¿GÀ�ÁmÈ�Å�È�Ö�ÍeÀ�ÁMÖ�È�Ë;É�Ú
Ä�Ö�È�Á�á.Ì�À�ËPÊ�À`ËPÆ	È�À�ÁæÆOÃ�Ù�ÅfÏ8Á_Ä¾Ö�ÍPÍ�È�À�Ávì(9��GÍPÅ8Ú8Ö�Ä�Ë È�À�ÙJËPÊMÖ�ÍPÍ ØuÆ�Â�Ö�ÊMÁ_ÐtÇ$Ä�Á®�/Ã�ÁMÉ�ÊÕØ
Î�Ë;É�Æ*Ã�Æ�Á_Ð	á�Ë;ÆO)+74ó�)ÔoHí�� ` acÕ�Ö Æ ` a Ù `ld Þ¯×NÉ�Ð�Á_ÄæÈ�À�ÁTÀ�Á�Ö�È�ËPÉ�Ú`Ä�Ö�È�ÁTÊ_Ã�ÄOÏ�ÁQÖ�ÄOÁ
È�À�Á(ÁMÍ;ÁMÊÕÈ�Ä�Å�É�Ö�É�ÐçÂ�ÄOÅ�È�Å8É�ÊMÅ8É]È�ÄOËPÎ�Ã6È�ËPÅ�É�ÆMáNÖ�È�Æ�ÍPË;Ú8À]È�Í Ø£Í;ÅfÌpÁ_Ä�Ö�É�ÐçÀ�ËPÚ8À�Á_Ä
Ç$ÄOÁ-�/Ã�ÁMÉ�ÊMËPÁ_ÆMáVÄ�Á_Æ�Â[ÁMÊÕÈ�Ë;Ï�ÁMÍ Ø8Þ

í��09



þ ¨ª©K¨Pµ Ø<°wÙ�®.²ª¬�Ñ

XÖ�ÏBËPÉ�ÚàÆOÃ�ÊMÊ_ÁMÆ�ÆaÇ$Ã�ÍPÍ Ø�È�Á_ÆOÈ�ÁMÐòÅ8Ã�ÄGÆaØ6É]È�À�Á_È�ËPÊ`ójôöõïÆOÂxÁ_Ê_È�Ä�Ã�Ù�Ú>Æ�Ö�Î�ËPÍ;Ë;È^ØmÈ�ÅàÄOÁMÂ�ÄOÅ6Ð�Ã�ÊMÁ

È�À�Á(Î�ÄOÁ�Ö�Û£ËPÉ�È�À�Á(Ä�Á_Ð�Ã�Ê_ÁMÐ�Ç$Ä�Á-�/Ã�Á_É�Ê_Ø�Æ�Â[ÁMÊ_È�Ä�Ã�Ù?á�ÌpÁüÊMÖ�ÉçÉ�ÅfÌ Ê�Ö�Í;ÊMÃ�ÍPÖ�È�Á?È�À�Á(Ä�Ö�È�Á(Ö�È
Ì�À�Ë;Ê�ÀàÐKÖ�ÙJÂ�ËPÉ�ÚXÅ�Ç[Û/ËPÉ�ÁÕÈ�Ë;ÊpÜXÍ ÇZÏ*ÝÁMÉYÌpÖfÏ�ÁMÆeÌ�Ë;È�À È�À�ËPÆ�ÆOÂxÁ_Ê_È�Ä�Ö�Í�Ç$Å�Ä�Ù�À�Á�ÖjÈ�ÆÈ�À�ÁuÎKÖ�Ê�Û/Ú8ÄOÅ8Ã�É�Ð
Â�ÍPÖ�Æ�ÙyÖ�Þ

¿GÀ�ÁUÀ�Á�Ö�È�ËPÉ�ÚmÄ�Ö�È�ÁyãªË;É��6ÑpÃ�É�Ë;È�Æ�åuËPÆGÚ8Ë Ï8Á_É?Î]Ø

ÛÜ 4 í
ì�ÝD� ¾�ì�ø�ãªúâå�A�ãªúåÊÍ]ú ãc96Þ>ó]å

Ì�À�Á_Ä�Á�Aã$úåeËPÆ*È�À�ÁNËPÙyÖ�Ú8Ë;ÉKÖ�ÄOØ ÂKÖ�ÄaÈpÅ�ÇxÈ�À�ÁNÌuÖ�Ï�ÁXÇ$Ä�Á®�BÃ�ÁMÉ�ÊÕØ8ÞO�Ï�Ö�ÍPÃKÖ�È�ËPÉ�ÚcÈ�À�ËPÆæËPÉ]È�Á_Ú8Ä�Ö�Í�Ç$Å8Ä
È�À�Á`ø�ãªúâåGÊ_Å8ÙJÂ�Ã�È�Á_Ð?Ö�ÎxÅfÏ�ÁtÚ8Ë Ï8Á_Æ ÛÜ 4n)+7>ó()�o�í�� ` acÕ�Ö Æ ` a Ù `ld Þ

ÞvØ�Ë;É�ÊMÍ;Ã�Ð�ËPÉ�ÚYÖmõQËPÄ�Ö�ÊXÐ�Á_Í;È�Ö Ç$Ã�É�Ê_È�ËPÅ8ÉHÆOËPÙJËPÍPÖ�ÄeÈ�ÅYÈ�À�Ö�È�ËPÉ�Á®�/ÃKÖ�È�Ë;Å8ÉCãW96Þ4ì8åWá6ÌvÁ`ÊMÖ�É
Ð�ÁÕÈ�Á_Ä�ÙJËPÉ�ÁcÈ�À�ÁUÇ$ÄOÁ-�/Ã�Á_É�Ê_Ø?Ð�Ë;ÆOÈ�ÄOËPÎ�Ã6È�ËPÅ�ÉHÅ�ÇÀ�ÁMÖ�È�Ë;É�Ú�Þ*¿GÀ�Ë;ÆNË;Æ�Æ�À�ÅfÌ�É9Ë;É?È�À�ÁUÆ�Á_ÊMÅ8É�Ð<ÊMÃ�ÄaÏ8Á
Ö�É�Ð?ÄOËPÚ8À]Èaô^ÀKÖ�É�Ð�Æ�ÊMÖ�ÍPÁcÅ�Ç¾Ó�Ë;Ú8Ã�ÄOÁß96Þ í8ÞO�6Å8ÙJÁQÀ�ÁMÖ�È�Ë;É�ÚYÅBÊMÊ_Ã�Ä�Æ�ËPÉyÈ�À�ÁcË;É�ÁMÄaÈ�Ë"Ö�ÍxÄ�Ö�É�Ú8ÁcÅ�ÇÈ�À�Á
ÆOÂxÁ_Ê_È�ÄOÃ�Ù?á¾Î�Ã6È`È�À�ÁmÎ�Ã�Í;Û(Å�ÇæÈ�À�ÁJÀ�Á�ÖjÈ�ËPÉ�Ú?Ë;ÆUÖ�È`Ð�ËPÆOÆ�Ë;ÂKÖ�È�Ë;Å8ÉüÄ�Ö�É�Ú8ÁàÇ$Ä�Á®�BÃ�ÁMÉ�Ê_ËPÁMÆ_á¾Â[Á�Ö�ÛBË;É�Ú
Ö�È�à¦í�
���Þ

Ñ^É�ÏBË;Á_Ì Å�ÇtÅ�Ã�ÄHÁ�Ö�ÄOÍPË;ÁMÄ�Ð�Ë;Æ�Ê_Ã�Æ�ÆOËPÅ8É�Å8É�À�ÅfÌ Á_ÍPÁ_Ê_È�ÄOÅ8É�Æ?Ö�É�Ð�Â�ÄOÅ�È�Å�É�ÆòÖ��xÁMÊ_ÈòÈ�À�Á
Ê_Å8É]È�Å8Ã�ÄOÆTÅ�Ç�Ê_Å8É�ÆOÈ�Ö�É]È�ADC�ENá�Ë;È�Ë;ÆGÅ�Ç�Ë;É]È�ÁMÄOÁMÆaÈNÈ�ÅyÆOÁMÁ`À�ÅfÌïÙYÃ�Ê�À<Å�ÇkÈ�À�Á`Ð�ËPÆ�ÆOËPÂKÖjÈ�ÁMÐ?ÁMÉ�ÁMÄ�Ú�Ø
Ú8ÅBÁMÆàË;É]È�ÅüÀ�ÁMÖ�È�Ë;É�ÚüÁMÍ;ÁMÊ_È�Ä�Å8É�ÆyÖ�É�Ð À�ÅfÌ ÙYÃ�Ê�À À�ÁMÖ�È�ÆmÂ�ÄOÅ�È�Å�É�ÆMÞ�¿kÅ�Ð�Å�Æ�Å�áeÌvÁHÈ�Ö�Û�Á?Å�Ã�Ä
ÆOÅ8ÍPÃ�È�ËPÅ8É�Æ`Å�ÇÎA�ãªúåQÇ$Å8ÄË� á�4 í��l`lâ_á¾È�À�ÁMÄOÁMÎ]Ø Á®�xÁMÊ_È�Ë;Ï�ÁMÍ;Ø ÄOÁMÙJÅ.ÏBË;É�Ú9Ö�ÍPÍeÁMÍ;ÁMÊÕÈ�Ä�Å�É6ô^ÄOÁMÆ�Å�ÉKÖ�É]È
ÐKÖ�ÙyÂ�Ë;É�Ú�ÞÈ×NÆ�Ë;É�ÚüÈ�À�ÁòÆ�Ö�ÙyÁòø�ãªúåWáæÌvÁ<ÄOÁMÊ_Å8ÙyÂ�Ã�È�ÁHÈ�À�Á?À�Á�Ö�È�ËPÉ�ÚüÄ�Ö�È�ÁòÅ�ÇTÂ�Ä�Å�È�Å8É�ÆàÅ�É�Í;Ø�á
Ì�À�Ë;Ê�À�Ë;ÆUó+7R)�)go£í�� ` acÕ Ö Æ ` a Ù `ld Å8Ä�9�@0ã Å�ÇæÈ�À�ÁJÈ�Å�È�Ö�ÍêÞm¿GÀ�ÁyÁ_ÍPÁ_Ê_È�ÄOÅ8É ÊMÅ8É]È�ÄOËPÎ�Ã6È�ËPÅ�É Ë;Æ
É�ÁÕÏ8Á_Ä�Ð�ÁÕÈ�ÁMÄOÙyË;É�ÁMÐ£Î]Ø Ë;È�ÆOÁMÍ ÇöávÎ�Ã6È�Ë;ÆmÈ�Ö�Û�Á_É�È�Å Î[Á?È�À�Á<Ð�Ë´�xÁMÄ�Á_É�ÊMÁ?Å�ÇTÈ�Å�È�Ö�Í�Ö�É�Ð£Â�Ä�Å�È�Å8É
À�ÁMÖ�È�Ë;É�Ú�ÞG¿GÀ�Á`È^ÌpÅ�À�Á�Ö�È�ËPÉ�ÚyÐ�ËPÆaÈ�ÄOËPÎ�Ã�È�ËPÅ8É�ÆTÖ�ÆTÇ$Ã�É�ÊÕÈ�Ë;Å8É�ÆNÅ�ÇÇ$Ä�Á®�/Ã�ÁMÉ�ÊÕØ(Ö�Ä�ÁYÖ�ÍPÆ�ÅJÆ�À�Å.Ì�ÉüË;É
Ó�Ë;Ú8Ã�ÄOÁ¦9BÞ;í8ÞH¿GÀ�Á�Â�ÄOÅ�È�Å8ÉCÊMÅ8É]È�Ä�ËPÎ�Ã�È�Ë;Å8ÉCË;ÆtÎ�Ä�Å]Ö�Ð�ÁMÄMá¾ÂxÁMÖ�Û/ÆYÖ�È Ö<À�ËPÚ8À�Á_Ä`Ç$ÄOÁ-�/Ã�Á_É�Ê_Ø�á*Ö�É�Ð
È�À�ÁUÁMÍPÁ_Ê_È�Ä�Å8É�ÆNÖ�Í;Å8É�ÁcÊ_Å8É]È�Ä�Ë;Î�Ã�È�ÁQÈ�ÅJËPÉ�Á_ÄOÈ�ËPÖ�Í¹Ä�Ö�É�Ú8ÁcÀ�Á�Ö�È�ËPÉ�Ú�Þ

í��()



0.001ä 0.010ä 0.100 1.000ä 10.000ä
Freq [Hz]

10-4

10-2

100

102

104
P

S
D

 [n
T

2  H
z-1

]

0.0ä
0.25ä
0.5ä
0.75ä
1.0

dF
( 

f )
/d

t [
10

-1
8å  J

 s
-1

 m
-3

]

pæ
eç

ºG²¹Ñ[¼k».° þ ¨´·DÒ�¿GÀ�Á�Æ�Ö�ÙJÁHÖ�ÆYÓ�ËPÚ8Ã�Ä�Á¦96Þ;í�Î�Ã�ÈYÌ�Ë È�À»� á�4 ì87R96á2�0;�4è�+7:9BÞü¿GÀ�Á�Æ�Â[ÁMÊÕÈ�Ä�Ö�Í
Î�ÄOÁ�Ö�Û?Ç$Ä�Á®�BÃ�ÁMÉ�ÊÕØ�ËPÆQÃ�É�Ð�ÁMÄOÁMÆOÈ�ËPÙyÖ�È�Á_ÐüÎ]Ø�Ö�ÇªÖ�Ê_È�Å8ÄQÅ�ÇpÖ�Î[Å8Ã�ÈUó6Þt¿GÀ�ÁYÈ�Å�È�Ö�Í
À�ÁMÖ�È�Ë;É�ÚYÄ�Ö�È�ÁQË;ÆpÉ�ÅfÌ6>j7x�(&�oüí�� ` acÕ Ö Æ ` a Ù `ld á�Å�ÇâÌ�À�Ë;Ê�ÀòÈ�À�ÁQÂ�ÄOÅ�È�Å�É�ÆuÊMÅ�É6ô
È�Ä�ËPÎ�Ã�È�Á`Å8É�Í Øg>0�0ã�Þ�éTÅ�È�ÁtÈ�À�ÁtÍPÖ�Ä�Ú�Á Ö�ÙJÅ8Ã�É]ÈTÅ�ÇÀ�Á�Ö�È�ËPÉ�Ú�Ö�ÈXË;É�ÁMÄaÈ�ËPÖ�ÍâÄ�Ö�É�Ú8Á
Ç$ÄOÁ-�/Ã�ÁMÉ�ÊMËPÁ_ÆTÐ�Ã�ÁcÈ�ÅàÈ�À�ÁUÁ_ÍPÁMÊÕÈ�ÄOÅ8É�ÆMÞ

þ ¨ª©K¨Pµ	¨ª© ·ò²ê*°B»j²ª¬£Ñ °lëª°Bº�®f»K�[¬uÙ�¬¾´�¸k»K�V®¬�x¬�®�°6½C¸e°B»KÙ�®f¼k».°B±
ÜXÆUÖHÐ�ÁMÙJÅ8É�ÆaÈ�Ä�Ö�È�Ë;Å8ÉüÅ�ÇvÁMÍPÁ_Ê_È�Ä�Å8É�Á®�xÁMÊÕÈ�Æ_ákÌvÁmÀKÖ�Ï8ÁJÖ�ÍPÆOÅHËPÉ]Ï8Á_ÆOÈ�ËPÚ]Ö�È�ÁMÐ ËPÉ�Ê_Ä�ÁMÖ�Æ�Ë;É�Ú

� ápÖ�É�ÐHÌ�Ë;È�ÀHË;ÈuÈ�À�ÁcÐKÖ�ÙJÂ�ËPÉ�ÚYÄ�Ö�È�ÁMÆuÇ$Å8ÄpÅ8Î�ÍPË´�/Ã�ÁQÂ�ÄOÅ8ÂKÖ�Ú]ÖjÈ�ËPÅ�É	Þ�ÜTÚ]Ö�ËPÉ¹á�Û�Á_ÁMÂ�Ë;É�Ú��0;ß4n�+7:9Bá
ÌvÁmËPÉ�Ê_Ä�Á�Ö�Æ�ÁMÐ²� ápÈ�Åyì87R96ÞàÜûÉ�ÁÕÌ÷ø�ã$úåTÌpÖ�ÆtÐ�Á_È�Á_Ä�ÙJËPÉ�Á_Ð�Ã�Æ�Ë;É�ÚòÉ�Á_Ì�Í ØüÊMÅ8ÙJÂ�Ã�È�ÁMÐCðcÜkñ
Ð�Ë;Æ�Â[ÁMÄOÆ�ËPÅ�É�Æ�Å8Í;Ã�È�Ë;Å8É�Æ_áGÎ�Ã�ÈHÛ�ÁMÁMÂ�ËPÉ�Ú È�À�Á(Æ�Ö�ÙJÁ(Ê_Ä�Ë;È�ËPÊMÖ�ÍGÏ�Ö�ÍPÃ�Á<Å�ÇËADC�E÷Ç$Å8ÄyÈ�À�Á(Æ�Â[ÁMÊÕÈ�Ä�Ö�Í
Î�ÄOÁ�Ö�ÛJÊMÅ�É/È�Å8Ã�Ä_î¹ä�,�"-,Pá/Ã�Æ�Ë;É�Ú È�À�ÁXË;É�É�ÁMÄOÙyÅ�ÆOÈvÊMÅ8É]È�Å�Ã�ÄpÅ�ÇkÓ¾ËPÚ8Ã�ÄOÁ�>�Þ:96ÞÓ�ËPÚ8Ã�Ä�ÁÔ96ÞAìUÆ�À�ÅfÌ�ÆuÈ�À�Á
Ç$ÄOÁ-�/Ã�ÁMÉ�Ê_Ø?Æ�Â[ÁMÊÕÈ�Ä�Ã�Ù è�ãêé	åpÖ�É�Ð?À�ÁMÖ�È�Ë;É�ÚmÄ�Ö�È�Á ÛÜ ÎKÖ�Æ�Á_Ð9Å8ÉHÈ�À�ËPÆGÁ_ÍPÁ_Ï�Ö�È�ÁMÐ�� á_Þ

¿GÀ�ÁTÎ�Ä�Á�Ö�ÛàËPÉàÈ�À�ÁNÉ�ÁÕÌ�è�ãêé	åËPÆ*É�ÅfÌ�Ö�ÈvÖ�Î[Å8Ã�ÈO�6ÞR�(&�
���á6Ð�ÁMÆ�Â�Ë;È�Á�È�À�Á�ÇªÖ�Ê_È*È�ÀKÖjÈvÈ�À�Á
Â�ÄOÅ�È�Å�É6ô^Ð�Å�ÙyË;ÉKÖ�È�Á_Ð<Â�Ö�Ä�Ö�Í;ÍPÁ_ÍâÍPÅ8Î[ÁUÅ�Ç*Ó�Ë;Ú8Ã�Ä�Á�>�ÞR9JË;ÆNÏBËPÄaÈ�ÃKÖ�ÍPÍ;Ø�Ã�É�Ê�ÀKÖ�É�Ú8ÁMÐ(Ì�Ë È�À9Ë;É�ÊMÄOÁ�Ö�ÆOÁMÐ
� áÕÞTñCÁYÙJËPÚ8À]ÈNÄ�ÁMÖ�Æ�Å8É�Ö�Î�Í;Ø?ÁW×�Â[ÁMÊÕÈcÈ�À�Á_Ä�ÁÕÇ$Å8Ä�Á`È�ÀKÖ�ÈTÈ�À�Á ÂKÖ�Ä�Ö�ÍPÍPÁ_ÍâÍPÅ8Î[Á Â�Í"Ö�ØBÆXÍPË È�È�ÍPÁcÄ�Å�ÍPÁ Ë;É
Ð�ÁÕÈ�Á_Ä�ÙJËPÉ�Ë;É�ÚyÈ�À�ÁYÍPÅBÊ�ÖjÈ�ËPÅ�É<Å�ÇeÈ�À�Á ÆOÂxÁ_Ê_È�Ä�Ö�ÍÎ�Ä�Á�Ö�Û<Ë;É<È�À�ËPÆXÁW×�Ö�ÙyÂ�ÍPÁ�á[Ì�À�ËPÊ�ÀüË;ÆXÊ_Å8É]È�Ä�Å�ÍPÍPÁ_Ð
ÙJÅ8ÆOÈ�Í;ØmÎ]Ø�INãaäaå*ÁMÍPÁ_Ê_È�Ä�Å8É	á6Ä�Ö�È�À�ÁMÄæÈ�ÀKÖ�É�Â�Ä�Å�È�Å8É�Á%�¹Á_Ê_È�ÆMîVÖ�É�ÐüãaäZäaåeÐ�ËPÆOÆ�ËPÂ�Ö�È�Ë;Å8É�Ö�ÈpÙyÅBÐ�Á_Ä�Ö�È�Á

í��0'



È�Å`ÍPÖ�Ä�Ú�Á�Ö�É�Ú8Í;ÁMÆeÅ�ÇxÂ�Ä�Å�ÂKÖ�Ú]Ö�È�ËPÅ8É¹Þ�¿GÀ�Ë;ÆæË;Æ*Ö�ÈeÏ�Ö�Ä�ËPÖ�É�Ê_ÁuÌ�Ë;È�ÀmÈ�À�ÁNÊ_Å8ÙJÙyÅ8É�Í;ØtÀ�ÁMÍ;ÐJË;É]È�Ã�Ë È�ËPÅ�É
È�ÀKÖ�ÈcÂ�ÄOÅ�È�Å�É(Ê_ØBÊMÍ;Å�È�ÄOÅ8ÉüÄ�Á_Æ�Å8É�Ö�É]ÈUÁ®�xÁMÊ_È�ÆUÖ�ÍPÅ�É�ÁYÐ�ÁÕÈ�ÁMÄOÙyË;É�ÁtÈ�À�ÁàÍPÅBÊ�ÖjÈ�ËPÅ�É<Å�Ç*È�À�ÁYÆ�Â[ÁMÊÕÈ�Ä�Ö�Í
Î�ÄOÁ�Ö�ÛVÞ

þ ¨ª©K¨Pµ	¨´· ½G��ë�Ù�»{ìy²ê¬k´£®f°B½�¸e°/»KÙ�®.¼».°9¸k»3� íJëª°
¿GÀ�ÁGÅ8Î�ÆOÁMÄOÏ�ÁMÐJÄ�Ö�Ð�Ë"Ö�ÍBÆ�Å8ÍPÖ�Ä�Ì�Ë;É�ÐàÂ�Ä�Å�È�Å8ÉYÈ�ÁMÙJÂxÁ_Ä�Ö�È�Ã�Ä�ÁuÂ�Ä�Å�ëKÍ;ÁpÌvÅ8Ã�ÍPÐmÎ[ÁuÁÕ×6Â[ÁMÊÕÈ�ÁMÐ

È�Å�ÇªÖ�ÍPÍÖ�Æ�î8;�°=ï `wvÊbed Ë ÇÈ�À�Á Æ�Å�Í"Ö�Ä�Ì�ËPÉ�Ð<ÌpÁ_Ä�ÁYÈ�ÅyÊMÅBÅ8Í¾Ö�Ð�Ë"Ö�ÎKÖ�È�Ë;Ê�Ö�Í;Í;Ø�Ö�ÆQË ÈTÁW×6ÂKÖ�É�Ð�ÆcÅ�Ã�È
Ë;É/È�Å�È�À�ÁmÀ�Á_ÍPË;Å8Æ�Â�À�ÁMÄ�Á�Þ Ñ^É�ÆaÈ�ÁMÖ�Ð	áÈ�À�ÁàÅ8Î�Æ�ÁMÄaÏ8Á_Ð²�*ÅfØ]Ö�Ú�ÁMÄmímÖ�É�ÐCì�Â�Ä�Å�ëKÍPÁYÇ$ÄOÅ8Ù íSðl>]ó�Ü�×
ÇªÖ�Í;ÍPÆvÖ�ÆÎî8;}4hîG�Sï ` acbe� �Rñ äW�T�+���©�3���3�5"%�O��!ò,Páxí�&(&09Bá6ÆOÀ�ÅfÌ�É?À�ÁMÄ�ÁXËPÉHÓ�Ë;Ú8Ã�ÄOÁ í8Þx)�*êÞË1���óMä#�������
ôD��ó����S�w� � í�&(@]ì3*6ë�È�È�ÁMÐmÈ�À�ÁGÐ�Ö�È�ÖQÇ$Ä�Å�Ù�í%ðVí��QÜ�×�Ö�É�ÐàÇ$Å8Ã�É�ÐJÖ}î8;}°qï ` �§õ Õ Ð�ÁMÂ[ÁMÉ�Ð�ÁMÉ�Ê_Á�Þ*Ñ^É
Á_Ë;È�À�ÁMÄeÊ�Ö�Æ�Á�á]È�À�ÁMÄOÁGÙYÃ�ÆOÈ*Î[Á�á8È�À�ÁMÄOÁ_Ç$Å8ÄOÁ�áVä�~�Õä���yÀ�Á�Ö�È�ËPÉ�ÚcÅ�ÇVÈ�À�ÁGÆ�Å8ÍPÖ�Ä�Ì�Ë;É�Ð	Þ�¿GÀ�ÁNÁ®�/ÃKÖ�È�Ë;Å8É
Å�Ç¾Æ�Å�Í"Ö�ÄuÌ�Ë;É�ÐHÈ�ÁMÙJÂ[ÁMÄ�ÖjÈ�Ã�ÄOÁ`ÁÕÏ8Å8Í;Ã�È�Ë;Å8É �Êö ä!!�ä���¥<��"%�Î��!ò,Pá	í�&(&(96á�È�À�ÁMËPÄGÁ®�/ÃKÖ�È�Ë;Å8ÉCãýì8å	*ýá�ËPÆ

Í0î8;Íw÷ Ç >
ó
î8;÷ 4 ì

ó
ÛÜsFÅ�Æ�øDVwù X ãc96Þ?>/å

Ì�À�Á_Ä�Á_øçËPÆtÈ�À�ÁòÍPÅBÊ�Ö�ÍvÆOÅ8Í"Ö�ÄtÌ�ËPÉ�Ð É/Ã�ÙYÎ[ÁMÄàÐ�Á_É�Æ�Ë È^Ø Ö�É�ÐuV0ùçÈ�À�Á_ÞpÅ�Í;ÈY�_Ù�Ö�É�É ÊMÅ8É�ÆOÈ�Ö�É/ÈMÞ
ñ�À�Á_ÉYÉ�ÅYä���Õä���àÀ�Á�Ö�È�ËPÉ�ÚNÅBÊMÊMÃ�Ä�ÆMá ÛÜ 4r��á8Ö�É�ÐàÖ�É Ö�Ð�Ë"Ö�ÎKÖ�È�Ë;ÊeÈ�ÁMÙJÂ[ÁMÄ�ÖjÈ�Ã�ÄOÁvÂ�ÄOÅ�ëKÍ;ÁvÄOÁMÆ�Ã�Í;È�Æ_Þ
ñCÁ<ÊMÖ�É�Ê_Å8ÙJÂKÖ�Ä�ÁòÅ8Ã�Ä�ðcÜñ�ô^Ê�Ö�ÍPÊMÃ�Í"Ö�È�ÁMÐ ËPÅ8É&À�ÁMÖ�È�Ë;É�ÚCÄ�Ö�È�ÁCãc9�@0ã Å�Ç ÛÜ åWávÈ�Å�È�À�Á<Ï�Ö�ÍPÃ�Á
ÄOÁ-�/Ã�ËPÄOÁMÐòÈ�ÅmÎKÖ�ÍPÖ�É�Ê_ÁUÈ�À�ÁcÈ^ÌpÅJÆ�Ë;Ð�ÁMÆ�Å�Ç¾Á-�/ÃKÖjÈ�ËPÅ�É�ãc96Þ?>/åÕÞ

ÑbÇKÌpÁpÈ�Ö�Û�ÁuÈ�À�ÁpÅ�Î�Æ�Á_ÄOÏ8Á_ÐyÐ�Ö�È�ÖTÈ�ÅXÇªÖ�Í;Í6Ö�ÆJî+;Ô°qï `lú á�È�À�Á_ÉYÈ�À�ÁpÁÕ×6ÊMÁ_Æ�Æ*À�Á�ÖjÈ�ËPÉ�ÚàãªÍ;Á_ÇZÈaô
ÀKÖ�É�Ð�Æ�Ë;Ð�ÁQÅ�Ç	Á-�/ÃKÖ�È�ËPÅ8É�ãc96Þ?>/å�å*Ö�ÈQíXÜ�×�ËPÆ{û vd z»ü(ý�î��QðSÜ�× ` a Þ ñ äW�T�+���©�3���3�p"%�O��!ò, � í�&(&093*
È�Å6Å8Û�îG�fáÈ�À�ÁmÈ�Á_ÙyÂ[ÁMÄ�Ö�È�Ã�Ä�ÁyÖ�È�íJÜ�×táâÈ�Å9Î[Á�ó+7x@go£í¬� v ðàÞHÓKÅ8ÄUÅ8Ã�Ä`ÁW×6ÁMÙJÂ�Í"Ö�ÄaØ�ÂxÁ_Ä�Ë;Å6Ð	á
ÌvÁ�ëKÉ�Ð�È�À�Á�Â�ÄOÅ�È�Å�É�È�Á_ÙyÂ[ÁMÄ�Ö�È�Ã�ÄOÁ�Ú8Ä�Ö�Ð�ËPÁ_É]ÈYÁÕ×6Ê_ÁMÆ�ÆJÖ�È�í�Ü�×tá¾Ð�ÁMÄOË;Ï�ÁMÐ�Ç$Ä�Å�Ù ÛÜ ÏBË"Ö<È�À�Á
ÄOËPÚ8À]ÈOôbÀKÖ�É�ÐtÆ�Ë;Ð�ÁpÅ�Ç�Á-�/ÃKÖ�È�ËPÅ8Éòãc96Þ?>/åÕájÈ�ÅQÎ[ÁXí(7 í��¯o`í�� k ðDÜ�× ` a á�Ì�À�ËPÊ�ÀYË;Æ�ó6Þ:9NÈ�ËPÙJÁMÆkÚ8Ä�ÁMÖ�È�Á_Ä
È�ÀKÖ�ÉHÄ�Á®�/Ã�ËPÄOÁMÐHË;ÇâÌvÁQÈ�Ö�Û�ÁQÈ�À�Á � Ë;Ê�ÀKÖ�ÄOÐ�Æ�Å8Éþ"%�µ��!ò,6Ï�Ö�Í;Ã�ÁMÆpÇ$Å�Ä�üJÖ�É�ÐPî��fá�Å8ÄuÅ�É�Í;Ø?í8Þ íQÈ�Ë;ÙyÁ_Æ
Ú8ÄOÁ�Ö�È�ÁMÄcÈ�À�Ö�ÉCÄOÁ-�/Ã�Ë;Ä�ÁMÐ Ë;Ç*ÌvÁJÈ�Ö�Û�ÁmÈ�À�ÁJÊ_Å8Ä�ÄOÁMÆOÂxÅ8É�Ð�ËPÉ�Ú?Å8Î�ÆOÁMÄaÏ8ÁMÐCÍPÅBÊ�Ö�Í¾È�ÁMÙJÂ[ÁMÄ�ÖjÈ�Ã�ÄOÁYÇ$Å8Ä
È�À�ÁXí_ôbÀ�Å8Ã�ÄkËPÉ]È�ÁMÄOÏ�Ö�Íêá�î���4�í(74ì2otí�� k ðYÞ�¿GÀ�ÁpÅ.Ï�ÁMÄOÁMÆOÈ�ËPÙyÖ�È�Á_ÆÎ[ÁMÊMÅ�ÙyÁ*ÌpÅ�Ä�Æ�ÁpË;Ç�ÌvÁpÈ�Ö�Û�ÁpÈ�À�Á
1���óMä#�<������ôD��ó����S�0� � í�&(@]ì3*	Â�Ä�Å�ë�ÍPÁ�á�Å8ÄNÖ�É]ØHÅ�È�À�ÁMÄ�Â�Ä�Å�ëKÍPÁcÈ�À�Ö�ÈGÇªÖ�ÍPÍ;ÆpÇªÖ�ÆaÈ�ÁMÄGÌ�Ë È�À?Ð�ËPÆaÈ�Ö�É�Ê_Á
È�ÀKÖ�É�ï ` acbe� Þ

í��(@



ßcÉ�ÁJÙJËPÚ�À/ÈcÖ�Ä�Ú8Ã�ÁYÈ�ÀKÖ�ÈUÈ�À�Å8Æ�ÁmÙJÁ�Ö�ÆOÃ�Ä�Á_ÙyÁ_É]È�ÆUÇ$Ã�ÄOÈ�À�ÁMÄcÇ$Ä�Å�Ù È�À�ÁJÆOÃ�É�À�ÖfÏ�ÁyÙJÅ8ÄOÁ
ÌvÁMË;Ú8À]ÈHËPÉ£Ð�Á_È�ÁMÄ�ÙJËPÉ�ËPÉ�Ú È�À�Á<ÂxÅfÌvÁMÄ�ÍPÖfÌ Ë;É�Ð�Ë;ÊMÁMÆJÇ$Å8ÄyÈ�À�Á��*ÅfØ8Ö�Ú8ÁMÄ�Ä�Ö�Ð�ËPÖ�ÍGÈ�Á_ÙyÂ[ÁMÄ�Ö�È�Ã�ÄOÁ
Â�ÄOÅ�ëKÍ;Á�áÖ�É�ÐCÖ�ÆUÆ�Ã�Ê�À	ákÈ�À�ÁmÅ8Î�ÆOÁMÄOÏ�ÁMÐÿî+;~4³îG�Sï ` acbe� Â�Ä�Å�ëKÍPÁàË;ÆcÍPÁMÆOÆ`Ö�Â�Â�Í;ËPÊ�Ö�Î�ÍPÁàÖjÈmíJÜ�×`Þ
�G�Y"T"%¥{��� � í�&�@(@�*eÃ�ÆOÁMÆ�
TÁ_ÍPË;Å8ÆQÐKÖ�È�Ö�Ç$Ä�Å8Ù ��Þ4ó�È�Å�íJÜ�×ûÖ�É�Ð ë�É�Ð�ÆUÚ8ÅBÅ6ÐüÂ[ÅfÌpÁ_Äaô^ÍPÖ�ÌDÈ�ÁMÙàô
Â[ÁMÄ�Ö�È�Ã�ÄOÁüÐ�ÁMÂ[ÁMÉ�Ð�ÁMÉ�Ê_Á�ËPÉ�ÆOËPÐ�Á�íüÜ�×`Þ¦ÓKÄOÁMÁMÙyÖ�ÉçÆOÁMÂKÖ�Ä�Ö�È�Á_ÆòÀ�ËPÆ�Ð�Ö�È�Ö Ö�Ê_ÊMÅ8ÄOÐ�ËPÉ�Ú�È�Å ÆOÅ�ô
ÍPÖ�ÄXÌ�ËPÉ�Ð ÆOÂxÁ_ÁMÐCÖ�É�ÐüëKÉ�Ð�ÆUÈ�ÀKÖ�ÈcÈ�À�ÁàÂxÅfÌvÁMÄUÍ"Ö�ÌDËPÉ�Ð�ÁÕ×üÐ�ÁMÊMÄOÁ�Ö�ÆOÁMÆUÌ�Ë;È�À Ë;É�ÊMÄOÁ�Ö�ÆOËPÉ�ÚHÆOÅ8Í"Ö�Ä
Ì�Ë;É�Ð Æ�Â[ÁMÁ_Ð	áæÌ�À�ËPÍPÁyÈ�À�Á�È�ÁMÙJÂxÁ_Ä�Ö�È�Ã�Ä�ÁòÖjÈHíHÜ�× ËPÉ�Ê_Ä�ÁMÖ�Æ�Á_ÆMÞ ÜuÈàÏ8ÁMÄaØ ÍPÅfÌ÷Ì�ËPÉ�Ð Æ�Â[ÁMÁMÐ�ÆMá
sFÅ�Æ f�ó(���mÛ/Ù Æ ` a á]È�À�Á_Ä�Á�ËPÆeÖ�ÍPÙJÅ8ÆOÈeÉ�Å`Ë;ÙyÂ�ÍPËPÁ_ÐYÀ�ÁMÖ�È�Ë;É�ÚcÁÕ×6ÊMÁ_Æ�Æ_ÞvÓKÅ8ÄeÆOÅ8Í"Ö�Ä�Ì�ËPÉ�ÐmÆOÂxÁ_ÁMÐ�Æ
Ë;É�È�À�ÁUÄ�Ö�É�Ú8Á�9��(��f�s�Å3Æ f�)��(�àÛBÙ Æ ` a á�ÆOÃ�Ê�À9Ö�ÆNË;ÆpÈ�À�Á`ÊMÖ�Æ�ÁUË;ÉHÅ8Ã�ÄGÁÕ×6Á_ÙyÂ�ÍPÖ�ÄOØ�ÂxÁ_Ä�Ë;Å6Ð	á
ÓKÄ�Á_ÁMÙyÖ�É�ë�È�ÆGÖ<î+;}4Sí(7>ó<o�í�� k ï ` �§õ � d ð�ÂxÅfÌvÁMÄ�Í"Ö�ÌUáBÌ�À�ËPÊ�ÀHË;ÙyÂ�Í;ËPÁ_ÆæÈ�ÀKÖ�ÈuÈ�À�ÁcÊ�Ö�Í;ÊMÃ�ÍPÖ�È�Á_Ð
ðcÜñ À�ÁMÖ�È�Ë;É�ÚmËPÆcí8ÞR' È�ËPÙJÁMÆGÚ�Ä�Á�ÖjÈ�ÁMÄuÈ�ÀKÖ�É?ËPÆGÄOÁ-�/Ã�ËPÄOÁMÐòÈ�ÅmÙyÖ�È�Ê�À<ÓKÄ�ÁMÁ_Ù�Ö�ÉDÚ>ÆGÂ[ÅfÌpÁ_ÄTÍPÖ�ÌUÞ

ñ�ÁàÎ[ÁMÍ;ËPÁ_Ï�ÁYÈ�ÀKÖjÈcÈ�À�Á_Æ�ÁJÄ�ÁMÆOÃ�Í;È�ÆMáâÌ�Ë;È�À�ËPÉ�Ö�ÇªÖ�ÊÕÈ�Å8ÄcÅ�ÇpóHÅ�ÇvÅ8Î�ÆOÁMÄaÏ�ÖjÈ�ËPÅ�É	áâÄ�Á_Â�Ä�Á_Æ�ÁMÉ]È
Ö�Ê_ÊMÁ_Â�È�Ö�Î�ÍPÁtÖ�Ú8Ä�Á_ÁMÙJÁMÉ]È�áKÚ�Ë;Ï8Á_É<È�À�ÁtÆOËPÙJÂ�ÍPÁXÉKÖ�È�Ã�Ä�Á`Å�ÇÅ8Ã�Ä�È�À�ÁMÅ�ÄOØ?Ö�É�ÐòÈ�À�ÁtË;É�À�ÁMÄOÁMÉ]ÈNÏ�Ö�Ä�Ë ô
Ö�Î�ËPÍPË È^Ø Å�ÇTÈ�À�ÁòÆ�Å8ÍPÖ�ÄYÌ�ËPÉ�Ð	Þ Ñ^É�Ð�Á_ÁMÐ	áæÈ�À�Á?Ö�ÆOÆ�Ã�ÙJÂ�È�Ë;Å8É	ávÖ�ÆàÙyÖ�Ð�ÁHÎ]Ø ñ äW�T�+���©�3���3�h"%����!ò,� í�&(&09K*ýá[Å�Ç*ÖJÆ�ËPÉ�Ú8ÍPÁ`ÂxÅfÌvÁMÄQÍPÖ�ÌïÈ�Á_ÙyÂ[ÁMÄ�Ö�È�Ã�ÄOÁ Â�ÄOÅ�ëKÍ;Á`Ç$Å8ÄTÖ�Í;ÍkÀ�ÁMÍPË;Å6Ê_ÁMÉ]È�ÄOËPÊUÐ�Ë;ÆOÈ�Ö�É�ÊMÁ_ÆQËPÆNÎ]Ø
É�ÅJÙJÁ�Ö�É�ÆGÊ_ÁMÄaÈ�Ö�Ë;É	Þ*ÜSÂ[ÅfÌpÁ_ÄTÍPÖ�Ì�Ë;ÆGÆ�Ê�Ö�ÍPÁUËPÉ]Ï�Ö�Ä�ËPÖ�É]È�á�Ö�É�Ð<Ö�Æ�Æ�Ã�Ê�À?Ì�ËPÍPÍ¹É�Å�ÈNÎxÁUÖmÄ�ÁMÖ�Æ�Å�É6ô
Ö�Î�ÍPÁàÖ�Â�Â�Ä�Å�×6ËPÙyÖ�È�Ë;Å8É9Ë ÇæÉ�Á_Ì¦Â�À]Ø6ÆOËPÊ_Æ`Î[ÁMÊ_Å8ÙJÁMÆcËPÙJÂ[Å8ÄOÈ�Ö�É]ÈcÖ�ÈUÖ�ÆOÂxÁ_ÊMË ëKÊmÆ�Ê�Ö�ÍPÁ�á	Ö�ÆcËPÆQÈ�À�Á
ÊMÖ�Æ�Á�Ç$Å�ÄtÂ�Ë;Ê�Û/Ã�Â ËPÅ8É�Æ Î[Á_Ø8Å�É�Ð Ö�Î[Å8Ã�Èyí��9Ü�×tÞkÜuÈàÍPÖ�Ä�Ú8ÁJÀ�Á_ÍPËPÅBÊMÁ_É]È�Ä�Ë;ÊmÐ�ËPÆaÈ�Ö�É�Ê_ÁMÆ_áeÂ�ËPÊ�Û/Ã�Â
Ë;Å8É�ÆGÖ�ÄOÁQÎ[ÁMÍPË;Á_Ï�ÁMÐ�È�ÅàÊ_Å8É]È�ÄOËPÎ�Ã�È�Á�á�Ë ÇÉ�Å�ÈGÐ�Å8ÙyË;ÉKÖ�È�Á�á6È�À�ÁQÀ�ÁMÖ�È�Ë;É�ÚYÈ�À�Ä�Å8Ã�Ú�À�È�À�ÁcÊMÖ�Æ�ÊMÖ�Ð�ÁcÅ�Ç
Ë;Å8É6ô^ÁW×6ÊMË;È�ÁMÐ?ÌuÖ�Ï8ÁàÁ_É�ÁMÄOÚ�Ø �©ö ä!!�ä���¥<��"%����!ò,Páí�&(&096î��������_"%����!ò,Pákí�&(&()6î��±�����¹�+�l"%�0�~"%� ��!ò,Pá
í�&�&(&�Î+*êá	Ì�À�ËPÊ�À�ÊMÖ�Ã�Æ�Á_Æ`È�À�ÁmÄ�Ö�Ð�Ë"Ö�ÍkÈ�ÁMÙJÂ[ÁMÄ�ÖjÈ�Ã�ÄOÁàÂ�Ä�Å�ë�ÍPÁYÈ�ÅHÎ[ÁàÔVÖ�ÈOÈ�ÁMÄQÈ�ÀKÖ�É�Ë;ÈQÅ�È�À�Á_ÄOÌ�Ë;Æ�Á
ÌvÅ8Ã�Í;Ð	ÞcÜuÈQÈ�À�ÁYËPÉ�É�ÁMÄXÁW×BÈ�Ä�Á_ÙyÁ_ÆcÅ�ÇO
TÁ_ÍPË;Å8Æ-Ú[Å8Ä�Î�Ë;ÈNÈ�À�ÁYÈ�ÁMÙJÂxÁ_Ä�Ö�È�Ã�Ä�ÁtÂ�Ä�Å�ë�ÍPÁ ÙyÖ�Ø9Ð�Á_ÏBË"Ö�È�Á
Ç$ÄOÅ8ÙùÖ�Ð�Ë"Ö�ÎKÖ�È�Ë;ÊJÇ$Å�ÄYÖ�É�Å�È�À�Á_Ä Ä�ÁMÖ�Æ�Å�É	áeÆ�Ã�Ê�À&Ö�ÆtÈ�À�Á(ã$ÇªÖ�ÆaÈWåtÐKÖ�ÙyÂ�Ë;É�Ú9Å�Ç�ËPÉ�Ë È�Ë"Ö�Í ô^Ê_Å8É�Ð�Ë È�Ë;Å8É
ÌpÖ�Ï8ÁMÆ ��� �Báxí¬&(@(@�î	�±���T���T�Báxí�&(&�í®*¹Ö�É�Ð�È�À�ÁXÆ�ÍPÅfÌ�ÆOÂxÁ_Ê_È�Ä�Ö�ÍxÈ�Ä�Ö�É�ÆOÇ$ÁMÄpÅ�ÇÁMÉ�Á_Ä�Ú�Ø�Ð�Ã�ÁXÈ�ÅYÀ�Ë;Ú8À
Ê_Ä�Å8ÆOÆyÀ�Á_ÍPË;ÊMË;È^Ø � "-,/.0,Pá�
���-�Y���Î�3!/� $þ"%����!ò,PáGí¬&(@(��Î	î}1��§�����[ä�r"%�<��!ò,Páuí�&�@]ì6áGí�&(@�ó�î ñ ��%"%�S�¹�
"%�Î��!ò,Pá	í�&(@('�Î+*êÞ

í��(&



þ ¨ª©K¨Pµ	¨;µ ���[½�¸£Ù�»j²ê±-�[¬uìy²Z®.¯&®f¼k»��¾¼�ë$°B¬x®Jº(ÙK±�º(ÙK´°ü»KÙ�®f°
¿GÀ�ÁàëKÉKÖ�Í�È�ÁMÆaÈ`ÌvÁJÊ�Ö�É�Ð�ÅHÌ�Ë;È�À�Å8Ã�ÄcÊ�Ö�ÍPÊMÃ�Í"Ö�È�ÁMÐ�Ð�ËPÆOÆ�Ë;ÂKÖ�È�Ë;Å8É(Ä�Ö�È�ÁmËPÆTÈ�ÅòÊMÅ8ÙJÂKÖ�ÄOÁ

Ë È`È�Å?È�À�ÁmÈ�Ã�ÄOÎ�Ã�ÍPÁ_É]È ÊMÖ�Æ�ÊMÖ�Ð�Á�Ä�Ö�È�Á��òË;É�Ç$ÁMÄOÄ�ÁMÐ�Ç$Ä�Å�Ù È�À�ÁJÅ8Î�ÆOÁMÄOÏ�ÁMÐ�Ë;É�ÁMÄaÈ�ËPÖ�ÍÄ�Ö�É�Ú8ÁJÂxÅfÌvÁMÄ
ÆOÂxÁ_Ê_È�ÄOÃ�Ù ãªÓ�ËPÚ�Ã�Ä�ÁQì6Þ;ífåÕÞ�ñCÁQÌpÅ�Ã�ÍPÐ�ÁW×6ÂxÁ_Ê_ÈTÖ�Â�Â�ÄOÅ�×�Ë;Ù�ÖjÈ�ÁNÁ-�/ÃKÖ�Í;Ë;È^ØyÎxÁÕÈ^ÌpÁ_ÁMÉòÈ�À�ÁXÈ^ÌvÅ�Þ*Ñ^É
È�À�ÁvÈ�Ã�Ä�Î�Ã�ÍPÁMÉ�ÊMÁpÂ�ËPÊ_È�Ã�Ä�ÁæÅ�Ç�Ô�Ã�Ê_È�ÃKÖ�È�Ë;Å8É�Æ_á�È�À�ÁvÄ�Ö�È�ÁvÖ�ÈkÌ�À�ËPÊ�ÀYÁ_É�ÁMÄOÚ�Ø`ÁMÉ]È�Á_Ä�Æ�È�À�ÁpÐ�ËPÆ�ÆOËPÂKÖjÈ�ËPÅ�É
Ä�Ö�É�Ú8ÁyËPÆ Î�Ö�Í"Ö�É�ÊMÁMÐ Î]Ø È�À�Á�Ä�Ö�È�Á�Ö�ÈtÌ�À�ËPÊ�À Ë È Ë;Æ Ð�Ë;Æ�Æ�Ë;ÂKÖ�È�ÁMÐ Ö�É�Ð À�Á�Ö�È�Æ È�À�Á�ÎKÖ�Ê�Û/Ú8ÄOÅ8Ã�É�Ð
Â�ÍPÖ�Æ�ÙyÖ�Þ¾¿¾ÅtÁ�Ö�ÆOÁXÊMÅ�ÙyÂKÖ�Ä�ËPÆOÅ8ÉmÌ�Ë;È�ÀJÂ�ÄOÁ_ÏBËPÅ8Ã�ÆvÌvÅ8Ä�ÛmËPÉmÈ�À�ËPÆ*ëKÁMÍ;Ð	á]Ì�À�ÁMÄOÁ��UËPÆæÁÕ×6Â�ÄOÁMÆOÆ�ÁMÆGË;É
Ê_Ú8ÆQÃ�É�Ë È�ÆYãªÁMÄOÚ8Æ�Ú8` apÆ%` aOåWáxÌvÁYÌ�ËPÍPÍâÆOÊ�Ö�Í;ÁYÅ8Ã�ÄTÊ�Ö�Í;ÊMÃ�ÍPÖ�È�Á_Ð9Ð�Ë;Æ�ÆOËPÂKÖ�È�ËPÅ8É<Ä�Ö�È�Á��JËPÉ<ÊMÚ8ÆXÃ�É�Ë;È�Æ
ã$ÁMÄ�Ú�ÆNÚ ` a Æ ` a åÕÞe¿GÀ�ÁNÈ�Å�È�Ö�ÍVÀ�Á�ÖjÈ�ËPÉ�Ú Ä�ÖjÈ�Á ãªÎ[Å�È�ÀyÂ�Ä�Å�È�Å8É�Ö�É�Ð�ÁMÍ;ÁMÊÕÈ�Ä�Å�É�ÊMÅ�É/È�Ä�Ë;Î�Ã�È�Ë;Å8É�Æ*Ç$Ä�Å8Ù
Å8Ã�ÄGÆOØBÉ]È�À�ÁÕÈ�ËPÊtðcÜkñ Æ�Â[ÁMÊÕÈ�Ä�Ã�Ù�åWáKËPÆuÇ$Å8Ã�É�Ð?È�ÅJÎ[Á ÛÜ 46@+7>ó(@�o�í�� Õ Á_Ä�Ú8Æ�Ú ` a Æ ` a Þ

¿¾ÅcË;É�Ç$ÁMÄ��NÇ$ÄOÅ8Ù�È�À�ÁuÅ�Î�Æ�Á_ÄOÏ8Á_ÐyÂ[ÅfÌpÁ_ÄeÆ�Â[ÁMÊÕÈ�Ä�Ã�Ù<á8ÌvÁuÇ$Å8ÍPÍ;ÅfÌ�È�À�ÁuÖ�Â�Â�ÄOÅ]Ö�Ê�ÀàÅ�Ç��µ�3!#"��
¥{��� � í�&()�@�*ýá[Ö�Í È�À�Å�Ã�Ú8À<ÌvÁ ÆOÀKÖ�Í;ÍkÊ_Å8Ä�ÄOÁMÊÕÈUÖyÆOÍPËPÚ�À/ÈTÖ�É�Ð(Æ�Ã�Î6È�ÍPÁtÁMÄOÄ�Å8Ä�È�ÀKÖjÈQÀ�ÁtËPÉ]È�ÄOÅ6Ð�Ã�ÊMÁMÐ¹Þ
� Å8Í;ÁMÙyÖ�É�Ã�Æ�ÁMÐ�È�À�ÁXÙyÖ�Ú8É�Á_È�Å�À/ØBÐ�ÄOÅ6Ð6Ø6É�Ö�ÙyË;ÊNÇ$Å�Ä�ÙYÃ�ÍPÖ�È�Ë;Å8ÉmÅ�ÇJ¤��©��äW�T�l����� � í�&()09K*[È�ÅYÊ�Ö�ÍPÊMÃBô
ÍPÖ�È�Á��lIeÈ�À�ÁcÅ8ÙyÉ�ËPÐ�Ë;Ä�ÁMÊÕÈ�Ë;Å8ÉKÖ�Í[ËPÉ�Á_ÄOÈ�Ë"Ö�Í�ô^Ä�Ö�É�Ú8ÁNÆ�Â[ÁMÊ_È�Ä�Ã�Ù Å�Ç¾È�Ã�Ä�Î�Ã�ÍPÁMÉ]ÈNÛ/ËPÉ�ÁÕÈ�Ë;ÊQÁMÉ�Á_Ä�Ú�ØCã$ÂxÁ_Ä
Ã�É�Ë;È�ÙyÖ�Æ�Æ�åpËPÆ

ø�ãWV�åO4 ^ ã �(s t¹å acbe� V `ld�be� X ãc96ÞR98å

Ì�À�Á_Ä�Á�s t<Ë;ÆvÈ�À�ÁQÜXÍ ÇZÏ*ÝÁMÉ�Ï8Á_ÍPÅBÊMË È^Ø�Ö�É�Ð ^ ËPÆpÖ É/Ã�ÙJÁMÄ�Ë;Ê�Ö�Í[ÊMÅ�É�ÆOÈ�Ö�É]È�ÞæÓKÄ�Å8ÙûÈ�À�ÁmãªÀ]ØBÐ�Ä�ÅBÐ�Ø]ô
ÉKÖ�ÙyË;ÊfåæÇ$Å8ÄOÙYÃ�ÍPÖ�È�Ë;Å8É�Å�ÇB¤��3!/¥¦�§.l�3�Y��¨ � í�&�>�ífÖ�*cI

ø�ãcV�åB4"!#� ��bed V `lk�bed 7 ãc96Þx)]å

¿GÀ�Á(È^ÌvÅ É/Ã�ÙyÁ_Ä�Ë;Ê�Ö�ÍNÊMÅ8É�ÆOÈ�Ö�É/È�Æ ^ Ö�É�Ð$!ùÊ�Ö�ÉçÎ[Á(ÍPË;É�Û�Á_ÐçÎ]Ø�È�À�Á(Ä�Á_Í"Ö�È�ËPÅ8É ^ 4%! d�bWv� �5������+�l"%�w�������&�D� �3�Bá	í�&(@�&�*ýÞe¿¾Ö�Û/ËPÉ�Ú'!�4�í(7x) �RQ ���	�T� "%!#�3�Wá	í�&0'��3*âÚ8Ë;Ï�ÁMÆ ^ 4Sí(7?>/ì6Þ
¿GÀ�ÁUø�ãcV�åæÈ�Á_Ä�Ù�ËPÉHÁ-�/ÃKÖjÈ�ËPÅ�É�ÆUãW9BÞ:98åvÖ�É�ÐCãW96Þx)]å*ËPÆGÖ�ÉHÅ�ÙyÉ�Ë�ô^Ð�Ë;Ä�Á_Ê_È�Ë;Å8ÉKÖ�ÍKÆOÂxÁ_Ê_È�Ä�Ã�Ù?á

Ì�À�Á_Ä�ÁMÖ�Æ�Ó�ËPÚ�Ã�Ä�ÁQì6Þ;íXÐ�ÁMÂ�Ë;Ê_È�ÆGÖ Ä�Á_Ð�Ã�Ê_ÁMÐòÆ�Â[ÁMÊÕÈ�Ä�Ã�Ù<ÞæÓKÄ�Å8Ù ÞuÖjÈ�Ê�À�Á_ÍPÅ8Ä®Ú>ÆvÁ-�/ÃKÖ�È�ËPÅ8É ãªó�Þx>�Þ;íK'�å
Ö�É�ÐòÖ�ÇZÈ�Á_ÄuÆ�Å8ÙJÁcÖ�Í;Ú8ÁMÎ�Ä�Ö�á/È�À�ÁXÄ�ÁMÐ�Ã�ÊMÁ_Ð9Ö�É�ÐHÅ8ÙyÉ�Ë ô^Ð�ËPÄ�Á_Ê_È�ËPÅ8ÉKÖ�Í�Æ�Â[ÁMÊÕÈ�Ä�ÖàÊMÖ�ÉHÎxÁXÄ�ÁMÍPÖ�È�Á_ÐHÎ]Ø

ø)(fãWV�åB4 ¾'*
+

ø�ãWV-,�åV , ÍlV , 7 ãc96ÞR'8å

í8í��



¿GÀ�Á Ð�ÁMÄ�Ë Ï�Ö�È�Ë;Å8ÉïÅ�ÇJÁ-�/ÃKÖjÈ�ËPÅ�É ãW96ÞR'8å<Ë;Æ9ËPÉ�ÊMÍPÃ�Ð�ÁMÐ�Ë;É�ÜXÂ�Â[ÁMÉ�Ð�Ë ×�õYáUÌ�À�Á_Ä�Á Ë;È9ËPÆ(Á®�BÃ�Öjô
È�ËPÅ8ÉCãêõYÞR98åWÞeÓKÅ8Ä�ÖàÂxÅfÌvÁMÄNÍ"Ö�Ì§Ç$Å�Ä�Ù ø�ãWV�åB° V `/. á6ÌpÁ`ÀKÖ�Ï8Átø ( ãWV�å¯410 ` a ø�ãcV�åÕÞ

Ñ^É?È�À�Á`ðUÄ�Ö�ËPÊ�À�ÉKÖ�ÉHÇ$Å8Ä�Ù Ã�Í"Ö�È�ËPÅ8ÉJÌpÁ`ÀKÖ�Ï8Á

ø)(.ãcV�å¯4 �d ø�ãWV�åB4 �d ^ ã ��sFt¹å acbe� V `ld�be� X
Ì�À�Ë;Ê�À<Ã�ÂxÅ8É?Ä�ÁMÖ�Ä�Ä�Ö�É�Ú8Ë;É�ÚàÚ8Ë Ï8ÁMÆ

�Ë4 Â �d ^ É `l� s ` at � ø ( ãWV�å	* � V d 7
¿GÀ�Á?Ç$Ä�Á®�BÃ�ÁMÉ�ÊÕØ�ÆOÂxÁ_Ê_È�ÄOÃ�Ù ËPÉ£Ó�ËPÚ�Ã�Ä�Á<ì6Þ í8ápÐ�ÁMÉ�Å�È�ÁMÐçÖ�Æ�èyãýé	åWápÙYÃ�ÆOÈyÊMÅ8É]È�Ö�ËPÉ£È�À�Á?Æ�Ö�ÙJÁ
ÆOÂxÁ_Ê_È�Ä�Ö�Í]Â[Å.ÌvÁMÄâË;ÉUÄ�Ö�É�Ú�Á¯ÍöéYÖ�Æø ( ãWV�å¹Ê_Å8É]È�Ö�Ë;É�ÆâËPÉcÄ�Ö�É�Ú8ÁBÍlVxÞk¿GÀ�Á_Ä�Á_Ç$Å�Ä�Ávé¹èyãýé	å24rV�ø ( ãWV�åWÞ
ÞvØ�Æ�Ã�Î�ÆaÈ�Ë È�Ã�È�ËPÉ�Ú~V{4�ì3ÁkéGC(s�Å3Æ�á�ÌvÁtÅ�Î�È�Ö�Ë;É

�Ë4 ìKÁs t�s�Å3Æ Â �d ^ É `l� � èyãýé¹å�* � é d 7 ãc96Þx@]å

�6Ë;É�ÊMÁ�èyãýé¹åJÙYÃ�ÆaÈòÎxÁüÆOÊ�Ö�Í;ÁMÐ�È�Å�Ï8ÁMÍ;Å6Ê_Ë;È^Ø�ãªÜXÍ ÇZÏ*ÝÁMÉVåyÃ�É�Ë;È�ÆMáTÖ�É�ÐçÈ�Ö�Û/Ë;É�Ú�È�À�ÁüÚ8ÁMÅ8ÙJÁ_È�Ä�Ë;Ê
ÙJÁ�Ö�É�ÅfÏ8Á_Ä`È�À�Ámó0'��HÆOÂxÁ_Ê_È�Ä�Ö�ÍeÁMÆaÈ�Ë;Ù�Ö�È�ÁMÆUËPÉ(È�À�ÁmÄ�Ö�É�Ú8Á{��ÞR���8óKð8��Þ í�
���áâÌpÁàëKÉ�Ð�È�À�Ö�È#�g4
987 íK9Po�í¬� â Á_Ä�Ú8Æ�Ú ` a Æ ` a á¾Ì�À�Ë;Ê�À�ËPÆJí�)?È�ËPÙJÁMÆUÆ�ÙyÖ�Í;ÍPÁMÄcÈ�ÀKÖ�ÉCÈ�À�Á�ðcÜñ Ð�Ë;Æ�Æ�Ë;ÂKÖ�È�ËPÅ8É Ä�Ö�È�Á
ãZÇ$Å8ÄGÂ�Ä�Å�È�Å8É?Ö�É�Ð?ÁMÍ;ÁMÊÕÈ�Ä�Å�É?À�Á�Ö�È�ËPÉ�ÚmÊMÅ�ÙYÎ�ËPÉ�ÁMÐVåWÞ

� Á_ÂxÁMÖ�È�Ë;É�Ú È�À�ÁQÆ�Ö�ÙJÁQÂ�ÄOÅ6Ê_ÁMÐ�Ã�Ä�ÁQÇ$Å8ÄæÈ�À�ÁUðcÅ8Í;ÙyÅ8Ú�Å8Ä�Å��CãcV `lk�bed å*Ç$Å�Ä�ÙYÃ�ÍPÖ�È�Ë;Å8É�Ú�Ë;Ï8Á_Æ

� 4 ì3Ás�Å3Æ Â dk ! É `ld�be� � è�ãêé	å�* d�be� é k�be� ãc96Þx&]å
4 í(7?>w'�o�í�� � ÁMÄOÚ8Æ�Ú ` a Æ ` a X

Ì�À�Ë;Ê�À�ËPÆyÅ8É�Í Ø�í8Þ:'�9�È�Ë;ÙyÁ_ÆyÍPÖ�Ä�Ú�ÁMÄàÈ�ÀKÖ�É�È�À�Á9ðcÜkñ Ð�Ë;Æ�ÆOËPÂKÖ�È�ËPÅ8É&Ä�ÖjÈ�Á�Þ12cË;Ï8Á_É�È�À�Ö�È�È�À�Á
Å8Î�Æ�ÁMÄaÏ8Á_Ð�Æ�Â[ÁMÊ_È�Ä�Ö�ÍtÆ�Í;Å8ÂxÁ Å�ÇtÈ�À�ÁCËPÉ]È�Á_ÄOÏ�Ö�ÍUËPÉ�Ó�ËPÚ8Ã�Ä�ÁCì6Þ í�ËPÆÿz`í(7R)('6ácÌpÁ Ç$ÁMÁMÍUÈ�À�Ö�È9È�À�Á
ðcÅ8Í;ÙyÅ8Ú�Å8Ä�Å��Vô^Ð�ÁMÄ�Ë Ï8Á_Ð�Ä�Á_Æ�Ã�Í È�ÀKÖ�Æ�Ú8Ä�ÁMÖ�È�Á_ÄGÏ�Ö�ÍPËPÐ�Ë;È^ØmÈ�ÀKÖ�É?È�À�Á`ðUÄ�Ö�ËPÊ�À�ÉKÖ�ÉòÄ�Á_Æ�Ã�Í È�Þ

ÓVÅ�ÄvÊ_Å8ÙyÂ�ÍPÁ_È�ÁMÉ�Á_Æ�Æ_á6ÌvÁQÊMÅ8Ã�ÍPÐHÖ�Í;Æ�Å`È�ÄOØmÈ�ÅYÊMÅ8ÙJÂKÖ�ÄOÁXÅ8Ã�ÄpÐ�Ë;Æ�Æ�Ë;ÂKÖ�È�ËPÅ8ÉJÄ�Ö�È�ÁTÌ�Ë È�À�È�À�Á
ÆOËPÙJÂ�ÍPÁòÀ]ØBÐ�Ä�ÅBÐ�ØBÉKÖ�ÙJËPÊ<ÁÕ×6Â�Ä�Á_Æ�ÆOËPÅ8É3��454 d C�6 �:Q �����T� "%!#�3�WáGí�&0'���*ýávÌ�À�ÁMÄOÁ74çËPÆmÈ�À�Á<Ä�ÙJÆ
ÔKÃ�Ê_È�Ã�Ö�È�Ë;Å8É�ÆOÂxÁ_ÁMÐ Ö�É�Ð86JËPÆUÈ�À�Á�ÊMÅ�Ä�Ä�Á_Í"Ö�È�ËPÅ8É�ÆOÊ�Ö�Í;Á�Þ_
TÅfÌvÁ_Ï�ÁMÄMáÈ�À�Á�Ê_Å8Ä�ÄOÁMÍPÖ�È�Ë;Å8É�Æ�Ê�Ö�ÍPÁyÖ�È
í�Ü�×�ËPÆtÈ^ØBÂ�Ë;Ê�Ö�Í;Í;Ø�Í;Å8É�Ú8Á_Ä`È�ÀKÖ�É Ê�Ö�É Ö�ÊMÊ_Ã�Ä�ÖjÈ�ÁMÍ Ø�Î[Á�Ð�ÁÕÈ�Á_Ä�ÙJËPÉ�Á_Ð�Ç$Ä�Å8Ù í�À�Å8Ã�Ä Å�Ç�ÐKÖ�È�Ö6á
Ë;ÙyÂ�Í ØBËPÉ�Ú È�ÀKÖ�ÈGÈ�À�ÁUÄ�ÁMÆOÃ�Í;È�ËPÉ�ÚàÏ�Ö�Í;Ã�ÁcÅ�Ç��YÙJËPÚ8À]ÈGÉ�Å�È�ÎxÁUÄ�Á_ÍPËPÖ�Î�ÍPÁ�Þ

í8í8í



0.00ä 0.109 0.20: 0.30; 0.40<
kpar vA

=  / ΩP

0.00

0.10

0.20

0.30

0.40

0.50

k pe
rp

 v
A

 / 
Ω

P

VSW

ºG²¹Ñ[¼k».° þ ¨;µDÒyÜTÐKÖ�Â�È�Ö�È�Ë;Å8ÉyÅ�ÇâÓ�Ë;Ú8Ã�Ä�Á >�Þ:9UÆ�À�ÅfÌ�ËPÉ�ÚtÈ�À�ÁTÎKÖ�É�Ð�Å�ÇxÌuÖ�Ï�ÁTÏ8Á_Ê_È�Å8Ä�Ævú<Ì�Ë;È�ÀyÈ�À�Á
Æ�Ö�ÙyÁXÄ�Ö�Ð�ËPÖ�Í[Â�Ä�Å3�OÁ_Ê_È�ËPÅ8ÉHúPÃSÄßÅ3Æ�Þe¿GÀ�ÁcÆOÀKÖ�Ð�Á_Ð<ÎKÖ�É�Ðüä#�`ÂxÁ_Ä�Â[ÁMÉ�Ð�ËPÊMÃ�Í"Ö�ÄæÈ�ÅÄ}Å�Æ�î�Ë È�ËPÆuÈ�À�ÁUÆ�Ê�Ö�ÍPÁQÈ�À�Ö�ÈNËPÆGÉ�Å�È�Æ©�/ÃKÖ�Ä�Á�Þ

þ ¨´· >`».°6´k²ªº�®.²��[¬��@?Ë½¹¸e°Bº�®f»KÙ ë��Y».°wÙ�ú ºâ».°l¼	¼°6¬kº�«
ÓVÄOÅ8Ù Ó�Ë;Ú8Ã�Ä�Á�96Þ í8á[Å8Ã�ÄNÙyÅBÐ�Á_ÍkÅ�Ç*Ö�ójô^õDÆOÂxÁ_Ê_È�ÄOÃ�Ù Å�ÇeÛ/ËPÉ�ÁÕÈ�Ë;ÊtÜTÍ;ÇZÏ*ÝÁMÉ9ÌpÖ�Ï8Á_ÆQÐ�ÅBÁMÆ

ÌvÁMÍ;Í]Ö�ÈÂ�ÄOÁMÐ�Ë;Ê_È�Ë;É�ÚuÈ�À�ÁeÆ�Â[ÁMÊ_È�Ä�Ö�Í]Î�Ä�Á�Ö�ÛXÇ$Ä�Á®�BÃ�ÁMÉ�ÊÕØ8á�Ú�Ë;Ï8Á_É`ÖJ�OÃ�Ð�ËPÊ_ËPÅ8Ã�Æ¹Ê�À�Å8ËPÊ_ÁeÅ�ÇlADC�ENÞñ�À�Ö�È
ÄOÁMÙyÖ�ËPÉ�ÆÈ�ÅtÎ[ÁNÆ�ÁMÁ_É�Ë;ÆæÀ�Å.Ì�ÌpÁ_ÍPÍ�È�À�ÁTÙJÅ6Ð�ÁMÍ�ÌvÅ8Ä�Û/ÆæÇ$Å8ÄæÖ�ÍPÍ�È�À�Á�ËPÉ]È�Á_ÄOÏ�Ö�Í;Æ*ÌvÁNÀKÖ�Ï8ÁNÆOÈ�Ã�Ð�ËPÁ_Ð	Þ
¿GÀ�Á<ÙyÁÕÈ�À�ÅBÐ�Ã�Æ�ÁMÐ£È�Å�Â�Ä�ÅBÐ�Ã�ÊMÁ9Ó�ËPÚ�Ã�Ä�Á�96Þ í8áQä�,�"-,PáeëKÄOÆOÈ�ÊMÖ�ÍPÊ_Ã�Í"ÖjÈ�ËPÉ�ÚCÖþV0ð8L�ÊMÅ8É]È�Å8Ã�ÄmÇ$Å8Ä
ÁMÖ�Ê�À<Ë;É]È�ÁMÄaÏ�Ö�ÍeãZÌ�Ë;È�À�È�À�ÁcÅ8Î�ÆOÁMÄaÏ8ÁMÐ��¾åpÖ�É�ÐòÁ�Ö�Ê�ÀòÏ�Ö�Í;Ã�ÁQÅ�Ç�AGCKENá�Ö�É�ÐòÊMÅ8É�ÆOÈ�ÄOÃ�Ê_È�ËPÉ�ÚJÖ Ç$Ã�Í;Í;Ø
ójô^õDø�ãªúåpÌ�À�Ë;Ê�À9Ë;ÆuÈ�À�Á_É9Ä�Á_Ð�Ã�Ê_ÁMÐ9È�ÅyÖàÇ$Ä�Á®�/Ã�ÁMÉ�ÊÕØ9ÆOÂxÁ_Ê_È�Ä�Ã�Ù?áKËPÆ�Ä�ÖjÈ�À�Á_ÄNÍPÖ�Î[Å8ÄaôbËPÉ]È�Á_É�Æ�Ë Ï8Á�Þ
Ñ^É�ÆaÈ�ÁMÖ�Ð	áVÌpÁ`È�Ö�Û�ÁYÖ�É9Ö�Ä�Ä�ÖfØòÅ�Ç�Ï�Ö�ÍPÃ�ÁMÆNÅ�ÇBVòÍ;ØBËPÉ�ÚJÅ8É?ÊMÅ8É]È�Å8Ã�Ä�ÆTÅ�ÇÊ_Å8É�ÆaÈ�Ö�É]ÈÔAGCKE�ËPÉ�Ð�ÁÕ×6ÁMÐ
Î]Ø��<Ö�É�Ð�LXÖ�É�ÐmËPÉ]È�Á_Ä�Â[Å8Í"ÖjÈ�ÁæÎxÁÕÈ^ÌpÁ_ÁMÉyÈ�À�ÁMÙ�Ç$Å8Ä�È�À�ÁGÂ�ÄOÁMÊMË;Æ�ÁpÏ�Ö�Í;Ã�ÁuÅ�Ç��HÇ$Å8Ä�È�À�ÁGËPÉ]È�ÁMÄOÏ�Ö�ÍBÅ�Ç
Ë;É/È�ÁMÄOÁMÆOÈMÞXÓKÅ8ÄGÈ�À�Á Â�Ã�Ä�Â[Å8Æ�Á_ÆQÅ�ÇeÐ�Á_ÙyÅ�É�ÆOÈ�Ä�Ö�È�ËPÅ8É	áKÌvÁYÖ�ÆOÆ�Ã�ÙJÁtÈ�ÀKÖ�È�� á 4 �0;àÖ�É�Ð<ÊMÅ8ÙJÂKÖ�ÄOÁ
È�À�ÁUÅ8Î�Æ�Á_ÄOÏ�ÁMÐ(Î�ÄOÁ�Ö�ÛyÇ$Ä�Á-�/Ã�Á_É�Ê_ØòÌ�Ë È�ÀHÈ�À�ÁUÂ�ÄOÁMÐ�Ë;Ê_È�ËPÅ8ÉHÐ�Á_Ä�Ë Ï8ÁMÐ?Ç$Ä�Å8Ù È�À�ÁUÅ8Î�Æ�ÁMÄaÏ8Á_Ðp�0;8Þ

ñ�ÁtÖ�Ð�Å8Â6ÈXÖJÆ�Ë;ÙyÂ�Í;Ë;ëKÁ_ÐHÙyÁÕÈ�À�ÅBÐ?Å�ÇÂ[ÁMÄaÇ$Å8Ä�ÙJËPÉ�ÚàÈ�À�Á`Ç$ÄOÁ-�/Ã�Á_É�Ê_Ø<Ä�Á_Ð�Ã�Ê_È�ËPÅ8É<Æ�À�ÅfÌ�É
Ë;ÉCÓ¾ËPÚ8Ã�ÄOÁMÆ�96Þ íJÖ�É�Ð²96Þ4ì6ÞmÓKÅ8ÄQÁMÖ�Ê�À�Å�ÇæÈ�À�ÁàËPÉ]È�Á_ÄOÏ�Ö�ÍPÆcË;É�Å8Ã�ÄcÐKÖ�È�Ö�Æ�ÁÕÈ�áâÌvÁJÐ�Á_È�Á_Ä�ÙJËPÉ�ÁàÈ�À�Á

í8í.ì



ÌpÖ�Ï8ÁtÏ�ÁMÊÕÈ�Å8ÄNÍ;ØBËPÉ�ÚJÅ�É?È�À�ÁtÆOÂxÁ_Ê_È�Ä�Ö�ÍÎ�ÄOÁ�Ö�ÛHÊ_Å8É]È�Å8Ã�Ä�Å�Ç�ÊMÅ8É�ÆOÈ�Ö�É/È�AGCKE�Ç$Å�ÄuÌ�À�ËPÊ�À<ú�Ã¬Ä}Å�Æ
Ë;ÆXÙyÖj×6ËPÙYÃ�Ù Ö�É�Ð�õQÅ8Â�Â�Í;ÁMÄNÆ�À�Ë ÇZÈXÈ�À�Á Ç$Ä�Á®�/Ã�ÁMÉ�ÊÕØüÊMÅ�Ä�Ä�Á_Æ�Â[Å8É�Ð�Ë;É�Ú�È�ÅyÈ�À�Ë;ÆXú ãªÄOÁ�Ö�Ð9Å���È�À�Á
Ö�Â�Â�Ä�Å8Â�Ä�Ë"ÖjÈ�ÁNÐ�ËPÆOÂxÁ_Ä�Æ�Ë;Å8É�ÄOÁMÍ"ÖjÈ�ËPÅ�ÉVåËPÉ]È�Å`È�À�ÁQÆOÂKÖ�Ê_ÁMÊMÄ�Ö�ÇZÈuÇ$Ä�Ö�ÙyÁ�È�Å ÎxÁNÈ�À�ÁcðcÜñ�ô^Â�ÄOÁMÐ�Ë;Ê_È�ÁMÐ
Î�ÄOÁ�Ö�Û<Ç$Ä�Á-�/Ã�Á_É�Ê_Ø(Ù�Ö�ÄOÛ/ËPÉ�Ú�È�À�ÁàÅ8É�ÆOÁ_È`Å�ÇæÐ�ËPÆOÆ�Ë;ÂKÖ�È�Ë;Å8É	ÞU¿GÀ�ÁBAOÙyÖj×6ËPÙYÃ�Ù Â�Ä�Å3�OÁ_Ê_È�Ë;Å8É	C?Ö�Äöô
Ú8Ã�ÙyÁ_É/ÈyÙyÖfØ Î[Á��OÃ�ÆOÈ�Ë ëKÁMÐ�Ö�ÆmÇ$Å8ÍPÍ;Å.Ì�Æ_Þ�¿GÀ�Á_Ä�Á(ÁW×�Ë;ÆOÈ�ÖCÄ�Ö�É�Ú8Á?Å�ÇQÌpÖ�Ï8Á9Ï�ÁMÊ_È�Å8Ä�Æ�ú§È�À�Ö�È
õQÅ8Â�Â�ÍPÁ_ÄtÆOÀ�Ë;ÇZÈ`È�Å?È�À�ÁyÆ�Ö�ÙJÁyÆOÂKÖ�Ê_ÁMÊMÄ�Ö�ÇZÈYÇ$Ä�Ö�ÙyÁàÇ$ÄOÁ-�/Ã�ÁMÉ�Ê_Ø ékáÖ�ÆtÆ�À�ÅfÌ�É Î]Ø�È�À�ÁJÈ�Å8Â6ôbÍPÁÕÇZÈ
È�Å�ÎxÅ�È�È�Å�ÙmôbÄ�ËPÚ�À/È�ÆaÈ�ÄOËPÂ[ÁtÂ[ÁMÄOÂxÁ_É�Ð�ËPÊ_Ã�Í"Ö�ÄNÈ�Å¦ÄßÅ3Æ ËPÉ9Ó�ËPÚ8Ã�Ä�Á<96Þ4ó6Þ}�6Å�ÙyÁ`Å�ÇeÈ�À�ÁtÌpÖfÏ�ÁYÏ8Á_ÊÕô
È�Å8Ä�ÆàË;É È�À�ËPÆàÆaÈ�ÄOËPÂ[ÁòÖ�Ä�ÁDAOÅ�Ã�È�ÆOËPÐ�ÁEC�È�À�ÁòÊMÅ8É]È�Å8Ã�ÄMávÖ�É�Ð&Ö�ÆmÆOÃ�Ê�À�ÀKÖ�Ï�ÁòÏ�ÁMÄaØ ÍPË;ÈOÈ�Í;Á�ÁMÉ�ÁMÄ�Ú�Ø
ã$Æ�ËPÉ�ÊMÁàÈ�À�ÁàÐ�ËPÆ�ÆOËPÂKÖjÈ�ËPÅ�ÉüÆ�Â[ÁMÊ_È�Ä�Ã�Ù ÇªÖ�ÍPÍPÆTÆOÈ�ÁMÁMÂ�Í;ØüÅ8Ã6È�Æ�Ë;Ð�ÁàÈ�À�ÁàÎ�Ä�Á�Ö�Û(ÊMÅ8É]È�Å8Ã�Ä�åWÞ{
TÅfÌpÁÕÏ8Á_ÄMá
Å�È�À�ÁMÄÌpÖ�Ï8ÁGÏ8Á_Ê_È�Å8Ä�ÆæÖ�ÄOÁGÆOÈ�Ë;ÍPÍFAOËPÉ�Æ�ËPÐ�ÁGCXÈ�À�ÁGÊMÅ8É]È�Å8Ã�ÄMá/Ö�É�ÐmÀKÖ�Ï8Á�ÁMÉ�Á_Ä�Ú�Ø]ôbÊMÅ8É]È�Ö�ËPÉ�Ë;É�ÚcËPÉ�Á_ÄOÈ�Ë"Ö�Í
Ä�Ö�É�Ú8ÁTÆ�Â[ÁMÊ_È�Ä�Ö�Þ*¿GÀ�Å�Æ�ÁQÌpÖfÏ�ÁQÏ8Á_Ê_È�Å�Ä�ÆuÌ�À�Å8ÆOÁcÆ�Â[ÁMÊÕÈ�Ä�ÖàÖ�Ä�ÁQÖ�ÍPÄ�ÁMÖ�Ð�ØJÐ�Ë;Æ�Æ�Ë;ÂKÖ�È�Ë;Ï8ÁXÖ�Ä�ÁXÀ�ËPÐ�Ð�ÁMÉ
Î]Ø È�À�Å8ÆOÁ�È�À�Ö�ÈàÖ�ÄOÁ�É�Å�È Ø8ÁÕÈàÐ�Ë;Æ�Æ�Ë;ÂKÖ�È�Ë;Ï8Á�ÞüßQÉ�Í Ø Ì�À�ÁMÉ Ö9ÆOÂKÖ�ÊMÁ_ÊMÄ�Ö�ÇZÈOôýÇ$Ä�Ö�ÙJÁyÇ$ÄOÁ-�/Ã�ÁMÉ�Ê_Ø�Ë;Æ
Ê�À�Å�Æ�ÁMÉmÇ$Å8ÄÌ�À�Ë;Ê�ÀmÉ�ÅcÙyÅ�Ä�ÁuË;É�ÁMÄaÈ�Ë"Ö�Í�Ä�Ö�É�Ú8ÁuÁ_É�ÁMÄOÚ�ØàËPÆ�ÍPÁ_ÇZÈËPÉmÖ�É]Ømójô^õ�ÌuÖ�Ï�ÁNÏ�ÁMÊ_È�Å8Ä*Ê�Ö�ÉàÈ�À�Á
ÄOÁMÐ�Ã�Ê_ÁMÐCÆ�Â[ÁMÊ_È�Ä�Ã�Ù Ð�Á_ÙyÅ�É�ÆOÈ�Ä�Ö�È�ÁmÈ�À�ÁmÐ�ËPÆOÆ�Ë;ÂKÖ�È�Ë Ï8ÁYÇ$Å8ÄOÙ<Þà¿GÀ�ËPÆUÅ6Ê_ÊMÃ�ÄOÆcÌ�À�ÁMÉCú±Ã�ÄßÅ3Æ Ë;Æ
ÙyÖj×6ËPÙYÃ�Ù�Ö�ÍPÅ8É�ÚtÈ�À�ÁcÊ_Å8É]È�Å8Ã�ÄpÅ�ÇkÊMÅ8É�ÆaÈ�Ö�É]È AGCKENÞe¿GÀ�Ë;ÆuÆ�Ë;ÙyÂ�ÍPÁXÆOÀ�Å8ÄaÈ�ÊMÃ6È�ÀKÖ�ÆGÎ[ÁMÁMÉHÈ�ÁMÆOÈ�ÁMÐ
Ö�Ú8Ö�ËPÉ�ÆaÈGÈ�À�ÁUÙJÅ8Ä�ÁXÐ�Á_È�Ö�ËPÍ;ÁMÐ?Ö�ÉKÖ�Í ØBÆ�ÁMÆ�Å�ÇkÈ�À�Á`Â�Ä�Á_ÏBË;Å8Ã�Æ�Æ�Á_Ê_È�Ë;Å8É<Ö�É�ÐòÏ8ÁMÄOË;ëKÁ_Ð	Þ

ñ�ÁYÊ�À�Å6Å8ÆOÁàÖ�ÆOËPÉ�Ú8Í;ÁtÏ�Ö�Í;Ã�Á Å�Ç¯AGCKE�È�ÅHÐ�ÁÕëKÉ�Á È�À�ÁYÆ�Â[ÁMÊÕÈ�Ä�Ö�ÍÎ�ÄOÁ�Ö�Û?ÊMÅ8É]È�Å8Ã�ÄXÇ$Å8ÄXÖ�ÍPÍ
Ë;É/È�ÁMÄaÏ�Ö�ÍPÆ�Ë;É�Å8Ã�Ä�ÐKÖ�È�Ö�Æ�Á_ÈMÞ�¿GÀ�Á(Ï�Ö�ÍPÃ�Á9Ê�À�Å8ÆOÁMÉçÈ�Å Ð�Á_ëKÉ�Á(È�À�Á�AGCKE Ê_Å8É]È�Å8Ã�ÄOÆ�ËPÆyÏ�Ö�Ä�ËPÁ_Ð
Î]Ø�È�Ä�ËPÖ�Í ô^Ö�É�Ð6ôbÁMÄ�ÄOÅ8Ä`Ã�É]È�ËPÍæÈ�À�ÁHÎ[ÁMÆaÈOôýë�ÈmÆOÈ�Ä�Ö�Ë;Ú8À]ÈàÍPË;É�ÁyÈ�À�Ä�Å8Ã�Ú8À�È�À�ÁHÐ�Ö�È�Ö(ÀKÖ�ÆàÃ�É�Ë;ÈYÆ�ÍPÅ�ÂxÁ�Þ
Ó�Ë;Ú8Ã�ÄOÁ_96Þ?>]Ö(Æ�À�ÅfÌ�ÆmÈ�À�ÁHÅ�Î�Æ�Á_ÄOÏ8Á_Ð�Î�ÄOÁ�Ö�Û Ç$Ä�Á®�BÃ�ÁMÉ�ÊÕØ Ï8ÁMÄOÆ�Ã�ÆmÈ�À�Á?Â�Ä�ÁMÐ�ËPÊ_È�ÁMÐ Ï�Ö�ÍPÃ�Á�Ã�Æ�Ë;É�Ú
È�À�ÁàÎxÁ_ÆOÈaôbë�ÈQÏ�Ö�Í;Ã�Á<AGCKEh4 zÔ�+7x��í8Þ��*Ö�Ê�À�ÂxÅ�ËPÉ]ÈQË;ÆQÊ�Ö�Í;ÊMÃ�ÍPÖ�È�Á_Ð9Ç$Ä�Å�Ù È�À�ÁàÅ8Î�ÆOÁMÄOÏ�ÁMÐÿ�0;àÇ$Å8Ä
È�À�ÁUÊMÅ8ÄOÄ�ÁMÆOÂxÅ�É�Ð�ËPÉ�ÚJË;É]È�ÁMÄaÏ�Ö�ÍâËPÉHÈ�À�Á`Ð�Ö�È�Ö�ÆOÁ_ÈMÞ

ÜXÍ;È�À�Å8Ã�Ú�ÀYÈ�À�ÁGÎ[ÁMÆaÈOôbë�È*ÆOÈ�Ä�Ö�ËPÚ�À/ÈÍPËPÉ�Á�áIH�4DãÊz��+7x��>]ó�J_�+7x�0'�&]å�Ç ãöí(7x�]ì(9KJ_�+7 í��(@]åMLáBË;Æ
Â�Í;Å�È�È�ÁMÐ	á�ÌpÁGÐ�ÅcÉ�Å�È*ÎxÁ_ÍPË;Á_Ï8ÁvÈ�ÀKÖ�È�È�À�Ë;ÆÍPË;É�ÁvÈ�Ä�Ã�Í ØtÄOÁMÂ�ÄOÁMÆOÁMÉ]È�Æ*È�À�ÁGÐ�Ö�È�Ö�Þ¾¿GÀ�Á Ö Ö�É/ÃKÖ�ÄaØ�í�&�&0'
ÙyÖ�Ú8É�ÁÕÈ�Ë;ÊüÊMÍPÅ�Ã�Ð�ÐKÖ�È�Ö§ãªÅ�ÂxÁ_É§Ê_ËPÄ�Ê_ÍPÁ_Æ�å�ÊMÍ;Á�Ö�ÄOÍ;Ø�Ç$Å�Ä�Ù Ö Æ�Á_ÂKÖ�Ä�ÖjÈ�Á ÂxÅ8Â�Ã�Í"Ö�È�ËPÅ8É�Ç$ÄOÅ8Ù È�À�Á
Ã�É�Ð�ËPÆaÈ�Ã�ÄOÎxÁ_Ð(Æ�Å8ÍPÖ�ÄuÌ�ËPÉ�Ð9ÐKÖ�È�Ö�á[Ö�É�Ð?È�À�Á_Æ�Á Â[Å8Ë;É/È�ÆXÖ3�¹Á_Ê_ÈNÈ�À�Á`Æ�Í;Å8ÂxÁtÖ�É�Ð<ËPÉ]È�Á_Ä�Ê_ÁMÂ�ÈTÅ�ÇÈ�À�Á
Î[ÁMÆaÈOôbë�ÈuÆOÈ�Ä�Ö�Ë;Ú8À]ÈpÍ;ËPÉ�Á�Þ�¿GÀ�ÁXÎxÁ_ÆOÈOôýë�ÈuÍ;ËPÉ�ÁGÈ�À�Ä�Å8Ã�Ú8À�Ö�Í;ÍKÈ�À�ÁTÐKÖ�È�Ö`ËPÆæÊMÍ;Á�Ö�ÄOÍ;ØmÉ�Å�ÈvÈ�À�ÁTÎxÁ_ÆOÈvë�È
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ºQP¹Ñ[¼k»�R þKSUT ÒWVeÍPÅ�È�Æ�Å�ÇtðcÜñ�ô^Â�ÄOÁMÐ�Ë;Ê_È�Á_Ð�Æ�Â[ÁMÊ_È�Ä�Ö�ÍXÎ�Ä�ÁMÖ�Û£Ç$ÄOÁ-�/Ã�ÁMÉ�Ê_Ø Ö�Ú]Ö�ËPÉ�ÆaÈ�Å8Î�ÆOÁMÄaÏ8ÁMÐ
Î�ÄOÁ�Ö�Û<Ç$Ä�Á-�/Ã�Á_É�Ê_Ø�ÞyÜTÆUËPÉ Ó�ËPÚ�Ã�Ä�Á�>�Þ;í8á��/Ã�Ë;Á_ÈUÆ�Å�Í"Ö�ÄQÌ�Ë;É�Ð�Å8Î�Æ�Á_ÄOÏ�Ö�È�ËPÅ8É�Æ`Ö�ÄOÁ
ÆOÀ�ÅfÌ�ÉCÖ�ÆQÈ�Ä�ËPÖ�É�Ú8Í;ÁMÆ_á	Ö�É�Ð Ö Ö�É/ÃKÖ�ÄOØ�í¬&(&0'yÅ8Î�Æ�ÁMÄaÏ�Ö�È�Ë;Å8É�ÆUÖ�ÄOÁYÊMË;Ä�ÊMÍ;ÁMÆ_ÞYßQÂ[ÁMÉ
Ê_ËPÄ�Ê_ÍPÁ_ÆvÊ_Å8Ä�ÄOÁMÆ�Â[Å8É�ÐyÈ�Å Å�Î�Æ�Á_ÄOÏ�Ö�È�Ë;Å8É�ÆvËPÉ�ÆOËPÐ�ÁGÈ�À�ÁXÙyÖ�Ú8É�ÁÕÈ�ËPÊ�Ê_ÍPÅ8Ã�Ð�Ö�É�Ð�ë�ÍPÍPÁ_Ð
Ê_ËPÄ�Ê_ÍPÁ_Æ(ÊMÅ8ÄOÄ�Á_Æ�Â[Å8É�Ð�È�ÅçÆOÅ8Í"Ö�Ä?Ì�ËPÉ�Ð�Å8Î�Æ�ÁMÄaÏ�Ö�È�Ë;Å8É�Æ(Î[Á_Ç$Å8ÄOÁ Ö�É�Ð�Ö�ÇZÈ�ÁMÄ(È�À�Á
� Ò��GÞpãêÖ]åËÞpÁ_ÆOÈOôýë�È`Ï�Ö�ÍPÃ�ÁJÅ�Ç�AGCKE�4 zÔ�+7x��í8ákÐ�Á_Ä�Ë;Ï�ÁMÐ�Ç$ÄOÅ8Ù È�À�Á�Å8Î�ÆOÁMÄaÏ8ÁMÐ�0;8Þ

í8í¬>



0.0 0.5 1.0 1.5 2.0
Observed Break Freq [Hz]X

0

1

2

3

K
A

W
 P

re
di

ct
ed

 F
re

q 
[H

z]

Y

(b)

ºQP¹Ñ[¼k»�R þKSUT ÒüãªÎKåË×NÆ�Ë;É�Ú_� ácËPÉ�ÆaÈ�Á�Ö�ÐCÅ�Çµ�0;yÈ�ÅòÊ�ÀKÖ�Ä�Ö�Ê_È�Á_Ä�Ë´�MÁmÈ�À�ÁmÅ8Î�ÆOÁMÄaÏ�ÖjÈ�ËPÅ�É�ÆUÂ�Ä�ÅBÐ�Ã�Ê_ÁMÆ
ÙYÃ�Ê�ÀmÈ�ËPÚ8À]È�ÁMÄ�ÄOÁMÆOÃ�Í;È�ÆMÞ¿GÀ�Á�ÆOÅ8ÍPË;ÐYÍPË;É�ÁpË;Æ�È�À�ÁpÎxÁ_ÆOÈOôýë�È*ÆOÈ�Ä�Ö�Ë;Ú8À]ÈeÍPË;É�ÁvÈ�À�Ä�Å�Ã�Ú8À
È�À�ÁXÐKÖjÈ�Ö�áBÁÕ×6ÊMÍ;Ã�Ð�Ë;É�Ú È�À�ÁXÙyÖ�Ú8É�ÁÕÈ�ËPÊNÊMÍ;Å8Ã�Ð�Å�Î�Æ�Á_ÄOÏ�Ö�È�Ë;Å8É�Æ_á�Ö�Í;Æ�ÅYÊ_Å8Ä�ÄOÁMÆOÂxÅ8É�Ð6ô
Ë;É�ÚYÈ�ÅàÈ�À�Á`Ê_Å8É]È�Å8Ã�Ä�AGCKEÈ4 z��+7x��í8áKÖ�É�Ð?È�À�ÁUÐKÖ�Æ�À�ÁMÐ9Í;ËPÉ�ÁXËPÆQH�4ZLÞ
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È�ÅmÈ�À�ÁUÆ�Å8ÍPÖ�ÄuÌ�ËPÉ�Ð?Ð�Ö�È�ÖàÂ[Å8ËPÉ]È�Æ_Þ
ÜXÊMÊ_Å8Ä�Ð�ËPÉ�ÚYÈ�Ågô�"§��¥¦�3�5"%�Î��!ò, � í�&(&(@�Ê�á�ÄOÁMÊ�Ö�Â�ÂxÁ_Ð<Ë;ÉHÆ�Á_Ê_È�Ë;Å8É?ó�Þx)�ÞAìK*á�È�À�ÁcÚ8ÁMÅ�ÙyÁÕÈ�ÄOØ

Å�ÇÙyÖ�Ú8É�Á_È�Ë;ÊNÔ�Ã�Ê_È�ÃKÖ�È�Ë;Å8É�ÆuË;ÆpÙYÃ�Ê�ÀHÙyÅ8ÄOÁTÈ^ÌvÅ�ô^Ð�ËPÙJÁMÉ�ÆOËPÅ8ÉKÖ�Í[Ë;ÉHÖ ÙyÖ�Ú8É�ÁÕÈ�Ë;ÊTÊ_ÍPÅ8Ã�ÐyÈ�ÀKÖ�ÉHË;É
È�À�Á}�/Ã�ËPÁ_Æ�Ê_ÁMÉ]È�Æ�Å8ÍPÖ�Ä*Ì�ËPÉ�Ð	á6Æ�Å ÌvÁcÙYÃ�ÆaÈ��/Ã�Á_ÆOÈ�Ë;Å8É�È�À�ÁTÏ�Ö�ÍPË;Ð�Ë;È^ØmÅ�ÇÅ8Ã�ÄpÙJÅBÐ�ÁMÍVÅ�ÇÅ8Î�ÍPË#�/Ã�Á_Í;Ø
Â�ÄOÅ8ÂKÖ�Ú8Ö�È�Ë;É�Ú Û/ËPÉ�Á_È�Ë;ÊTÜTÍ;ÇZÏeÝÁMÉyÌuÖ�Ï8Á_Æ�Å8É�È�À�ÁQÚ8Ä�Å�Ã�É�Ð�ÆæÈ�ÀKÖ�ÈuÖ À�Ë;Ú8À�Í;ØmÊ_Å8ÍPÍPÖ�Â�ÆOÁMÐHìfôöõ�Ú8Á_Å8Ùàô
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ñCÁüÖ�Í;Æ�ÅCë�É�Ð�È�ÀKÖjÈòÖ�Î[Å8Ã�È�À�Ö�Í;ÇQÈ�À�Á(Á_É�ÁMÄOÚ�Ø�Ð�ËPÆ�ÆOËPÂKÖjÈ�ÁMÐ£Ç$Ä�Å8Ù È�À�Á9ÐKÖ�ÙJÂ�ËPÉ�Ú Å�ÇUÛ/ËPÉ�Á_È�Ë;Ê
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Ñ^ÉCÊ_ÍPÅ8ÆOËPÉ�Ú�áÊMÖ�Ä�ÁmÆ�À�Å8Ã�ÍPÐCÎxÁmÁW×�Á_Ä�Ê_ËPÆ�Á_Ð�ËPÉ�Ë;É/È�ÁMÄOÂ�Ä�ÁÕÈ�ËPÉ�Ú?È�À�ÁmÊMÍPÅ�Æ�ÁyÖ�Ú8Ä�Á_ÁMÙJÁMÉ]È`ÎxÁWô

È^ÌvÁMÁ_É�Å8Ã�ÄæÄ�Á_Æ�Ã�Í È�ÆvÖ�É�Ð�Å�Î�Æ�Á_ÄOÏ�Ö�È�Ë;Å8É�Æ_áBÚ�Ë;Ï8Á_ÉyÈ�À�ÁXÖ�Æ�Æ�Ã�ÙyÂ�È�ËPÅ8É�ÆvÙyÖ�Ð�Á�ËPÉJÂ�ÄOÅ6Ð�Ã�ÊMËPÉ�Ú ø�ãªúåWÞ

í�ÞN¿GÀ�Á Ã�Æ�Á�Å�ÇtÊMÅ8É]È�Å�Ã�Ä�ÆòÅ�ÇtÊMÅ8É�ÆOÈ�Ö�É/È_AGCKE ÙyË;Ú8À]ÈòÖ�Â�Â[Á�Ö�Ä�È�Å ÍPÁMÖ�Ð�È�Å Ç$Å8ÄaÈ�Ã�Ë È�Å8Ã�ÆOÍ;Ø
Ú�Å6ÅBÐ�Ö�Ú8ÄOÁMÁMÙJÁMÉ]ÈHÌ�Ë È�À�Å8Î�ÆOÁMÄOÏ�Ö�È�ËPÅ8É�ÆMÞ=AGCKE�ËPÆ�È�À�ÁüÐKÖ�ÙJÂ�Ë;É�Ú ÆOÈ�Ä�ÁMÉ�Ú�È�À�Â[ÁMÄòÃ�É�Ë È
Ç$ÄOÁ-�/Ã�Á_É�Ê_Ø[î/È�À�ÁpÌpÖ�Ï8ÁNÖ�ÙJÂ�ÍPË È�Ã�Ð�ÁæÌ�Ë;ÍPÍBÐ�ÁMÊ_Ä�Á�Ö�Æ�ÁGÎ]ØàÖTÇªÖ�Ê_È�Å�ÄutGËPÉòãêì3Ávl AGCKEwl å ` a Ê_ØBÊMÍ;ÁMÆ�RQ ���S�G"T�ÕáQí�&�)()�*êÞ�ÜTÆ<Ð�Ë;Æ�Ê_Ã�Æ�ÆOÁMÐ�Ö�ÈòÈ�À�Á�ÆOÈ�Ö�ÄOÈ<Å�Ç ÆOÁMÊÕÈ�ËPÅ�É 96Þ í8Þ í8áÔAGCKE ËPÆ?Ö&ÙJÅ8ÄOÁ
ÄOÁMÍ;Á_Ï�Ö�É]ÈGÂKÖ�Ä�Ö�ÙJÁ_È�Á_ÄpÈ�À�Ö�ÉPA(Ö�ÍPÅ8É�Á �:Q ���S�G"T�Õá[í�&()()3*ýÞ¿GÀ/Ã�Æ_á�ÌpÁUÙyÖ�ØyÇ$Ã�ÄaÈ�À�Á_Ä£�OÃ�ÆaÈ�Ë;ÇZØ
Å�Ã�ÄUÖ�Æ�ÆOÃ�ÙJÂ�È�Ë;Å8ÉüÎ]ØüÊMÍPÖ�ËPÙJËPÉ�ÚmÈ�À�Ö�ÈcÌuÖ�Ï�ÁMÆUÈ�ÀKÖ�ÈUÐ�Ö�ÙyÂ�ÆOÍPÅfÌpÁ_ÄQÈ�ÀKÖ�É�È�À�ËPÆcÄ�Ö�È�ÁàÊMÖ�É
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ÇªÖ�ÆOÈ�Á_Ä`È�ÀKÖ�É�È�À�ÁÕØ Ê�Ö�ÉCÎxÁJÄ�ÁWô^ÁÕ×6Ê_Ë;È�Á_Ð�Î]Ø�Æ�Â[ÁMÊÕÈ�Ä�Ö�ÍvÊMÖ�Æ�ÊMÖ�Ð�ÁyÊ�Ö�É�É�Å�È`Ä�ÁMÙyÖ�Ë;ÉCË;É È�À�Á
Ë;É�ÁMÄaÈ�ËPÖ�ÍGÄ�Ö�É�Ú8Á�Þ6éTÅ�È�Á<È�ÀKÖ�È�Â�Ã�È�È�ËPÉ�Ú È�À�Á9Ö�Â�Â�ÄOÅ8Â�Ä�ËPÖ�È�Á?É/Ã�ÙJÁMÄ�Ë;Ê�Ö�Í�Ï�Ö�ÍPÃ�ÁMÆmÇ$Å8ÄyÈ�À�Á
Ë;É]È�ÁMÄaÏ�Ö�ÍâÆ�À�ÅfÌ�É<ËPÉ<Ó�ËPÚ8Ã�Ä�Á�96Þ í8áKÉKÖ�ÙJÁMÍ Ø]l ADC�Ewl�4ïó{o�í¬� `ld Ö�É�Ð_EÎC�H2;ß4q�+7 í¬>�áKË;É/È�Å
È�À�Á`Ö�Î[Å.Ï�ÁUÁÕ×6Â�Ä�Á_Æ�ÆOËPÅ8É?Ø6Ë;ÁMÍ;Ð�Æ�Ö�Éxt_ôbÇ$Å8Í;Ð�ËPÉ�ÚtÈ�ËPÙJÁQÅ�Ç�ÖmÍPË;ÈOÈ�Í;ÁXÅfÏ8Á_Ä`í`À�Å8Ã�ÄMÞ

ìBÞN¿GÀ�ÁGÖ�Æ�ÆOÃ�ÙJÂ�È�Ë;Å8É Å�Ç[Ö�ÉYËPÆOÅ�È�ÄOÅ8Â�ËPÊ*Ð�Ë;ÆOÈ�Ä�ËPÎ�Ã�È�Ë;Å8ÉtÅ�ÇVÂxÅfÌvÁMÄË;ÉtÈ�À�ÁpÆOØBÉ]È�À�Á_È�Ë;ÊGÆ�Â[ÁMÊÕÈ�Ä�Ã�Ù
ã ^ �HÉ�Å�ÈHÖ�Ç$Ã�É�ÊÕÈ�Ë;Å8É�Å�Ç�L�åJËPÆ�Ö�ÍPÙJÅ8ÆaÈ�Ê_ÁMÄOÈ�Ö�ËPÉ�Í;Ø&ËPÉ�Ê_Å8Ä�ÄOÁMÊÕÈ�áNÖ�Í;È�À�Å8Ã�Ú�À£ÌvÁüÊ�Ö�É�É�Å�È
Æ�Ö�Ø�È�Å Ì�ÀKÖjÈHÁÕ×BÈ�Á_É]È�Þ ÜTÉ ÁW×�Ö�Ê_È?À�ÁMÖ�È�Ë;É�Ú Ö�Ï8Á_Ä�Ö�Ú8Á�Ê_Å8Ã�ÍPÐ�Ö�Í;ÌpÖfØBÆHÎ[ÁüÊ�Ö�Í;ÊMÃ�ÍPÖ�È�Á_Ð
Î]Ø Ö(ÙJÅ8ÄOÁ�ÍPË;ÙyË È�ÁMÐCÚ8ÁMÅ�ÙyÁÕÈ�ÄOØ�áeÌ�À�ÁMÄOÁ?É�Å�ÈmÖ�Í;ÍvÌpÖfÏ�ÁHÏ8ÁMÊÕÈ�Å8ÄOÆyú�Ö�Ä�ÁHÁMÉ�ÁMÄ�Ú�Á_È�Ë;Ê�Ö�Í;Í;Ø
Â[Å8Â�Ã�Í"Ö�È�ÁMÐDI}"-,/.0,PáKÖàÈ^ÌpÅjô^ÊMÅ�ÙyÂ[Å8É�Á_É/ÈNÙJÅ6Ð�ÁMÍâËPÉHÌ�À�Ë;Ê�À9Á_Ë;È�À�ÁMÄ�Å8É�Í Ø�ÆOÈ�Ä�Ë;Ê_È�Í ØHÂKÖ�Ä�Ö�ÍPÍ;ÁMÍ
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�Ï�ÁMÉHÆ�Å�áBÌvÁTëKÉ�Ð�ËPÉyÆ�ÁMÊÕÈ�Ë;Å8Ég96Þ4ìUÈ�ÀKÖ�ÈæÈ�À�ÁNÌuÖ�Ï�ÁXÏ8Á_Ê_È�Å�Ä�ÆpÈ�ÀKÖ�ÈvÀKÖ�Ï8ÁXÈ�À�ÁTÙJÅ8ÆaÈpÁ%�¹Á_Ê_È
Ë;É�Ð�ÁÕÈ�ÁMÄOÙyË;É�ËPÉ�Ú<È�À�Á�Æ�Â[ÁMÊÕÈ�Ä�Ö�ÍuÎ�Ä�ÁMÖ�Û�Ç$Ä�Á-�/Ã�Á_É�Ê_Ø Ö�Ä�ÁHÖjÈYÀ�Ë;Ú8À�Í;Ø Å8Î�ÍPË#�/Ã�Á9ãc)��(N�ð8@(��N�å
Ö�É�Ú8ÍPÁ_ÆuÈ�ÅàÈ�À�Á`ÙJÁ�Ö�É?ÙyÖ�Ú8É�Á_È�Ë;ÊQëKÁMÍ;Ð	Þ

ó6Þ�ñCÁvÖ�ÍPÆOÅTÐ�ÅNÉ�Å�È¾ÊMÅ�É�Æ�Ë;Ð�ÁMÄÈ�À�ÁæÄ�Á_Í"Ö�È�ÁMÐ`ÂxÅ�Æ�Æ�Ë;Î�ËPÍ;Ë;È�ËPÁMÆ¹Å�ÇKÖ�É�ËPÆ�Å�È�Ä�Å�Â�ËPÊeÆOÂxÁ_Ê_È�Ä�Ö�ÍBÊ�Ö�ÆOÊ�Ö�Ð�Á�î
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Å�Ç�ú Æ�ÂKÖ�ÊMÁ`Î�Ã�ÈNÉ�Å�ÈNËPÉHÈ�À�ÁtÂ�Ö�Ä�Ö�Í;ÍPÁ_Í¹Ð�Ë;Ä�ÁMÊÕÈ�Ë;Å8É � �j� "G�T��!�ä�²"%�Î��!ò,Páâí�&(@�ó�*ýá�Å8ÄuÌuÖ�Ï�Á Ä�ÁWô
Ç$Ä�Ö�Ê_È�ËPÅ8ÉyÖ�ÌuÖ�ØmÇ$Ä�Å�Ù ÂKÖ�Ä�Ö�ÍPÍ;ÁMÍ�Â�ÄOÅ8ÂKÖ�Ú8Ö�È�Ë;Å8ÉyÎ]ØmË;É/È�ÁMÄ�Ö�Ê_È�ËPÅ8ÉmÌ�Ë;È�À�Â�ÄOÁMÆ�ÆOÃ�Ä�ÁWô^ÎKÖ�Í"Ö�É�Ê_ÁMÐ
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Å�Ã�ÄuÄ�Á_Æ�Ã�Í È�ÆpÌ�Ë È�À�Ð�Á_È�Ö�ËPÍPÁ_ÐHÖ�ÆOÆ�Ã�ÙJÂ�È�Ë;Å8É�ÆuÅ�ÇâÈ�À�ÁQÆOÂxÁ_Ê_È�Ä�Ö�ÍâÖ�É�ËPÆOÅ�È�ÄOÅ8Â]ØyÈ�ÀKÖ�ÈuÙyÖ�Ø�É�Å�È
Î[ÁcÊMÅ�É�Æ�Ë;ÆOÈ�Á_É]È�Í;Ø�Æ�Ã�Â�Â[Å8ÄaÈ�ÁMÐ<Î]ØòÖ�ÍPÍxÁ_Ï�ÁMÉ]È�Æ_Þ �6Å8ÙJÁcÐ�Á_Ú8Ä�Á_Á`Å�ÇÖ�É�ËPÆ�Å�È�Ä�Å�Â/Ø�Æ�Á_ÁMÙJÆNÃ�É6ô
Ö�Ï�Å8ËPÐKÖ�Î�ÍPÁ�áBÎ�Ã�ÈpÙJÅ8ÄOÁNÅ�Î�Æ�Á_ÄOÏ�Ö�È�Ë;Å8ÉKÖ�Í�ÌvÅ8ÄOÛàËPÆ*É�ÁMÁ_Ð�ÁMÐ�Ç$Å�ÄæË ÈeÈ�ÅtÎxÁNÙyÅ�Ä�ÁGÈ�À�Å�Ä�Å8Ã�Ú�À�Í;Ø
Ê�À�Ö�Ä�Ö�ÊÕÈ�Á_Ä�Ë#�_ÁMÐ	ÞeÜ À�Ë;Ú8À�ÁMÄæÐ�Á_Ú8Ä�Á_ÁXÅ�Ç¹Æ�Â[ÁMÊ_È�Ä�Ö�ÍxÖ�É�Ë;Æ�Å�È�Ä�Å8Â]ØmÙyÖ�ØmÉ�Å�ÈvÆ�ËPÚ�É�Ë;ëKÊMÖ�É]È�Í ØmÖ�Í ô
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Ð�Ë;Æ�ÆOËPÂKÖ�È�ËPÉ�ÚòÌpÖfÏ�ÁMÆàÌ�Ë;È�ÀÈL + ùnà &��(NMÞüßQÃ�Ä Ö�Æ�ÆOÃ�ÙJÂ�È�Ë;Å8É	á¾Ì�À�ËPÊ�À�ÌvÁ�ÀKÖ�Ï8ÁHÖjÈ�È�Á_ÙyÂ6È�ÁMÐCÈ�Å
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Ð�Ë|{JÊMÃ�Í È^Ø8Þ¿GÀ�Á�Ê_Í"Ö�ÆOÆæÅ�Ç¹Å8Î�Æ�ÁMÄaÏ�Ö�È�Ë;Å8É�ÆÈ�À�Ö�È*Æ�Á_ÁMÙJÆvÙJÅ8ÆOÈÂxÅBÅ8Ä�Í ØYÐ�Á_Æ�Ê_Ä�ËPÎ[ÁMÐJÎ]ØYÈ�À�ËPÆÈ�À�ÁMÅ8ÄaØ
Ö�ÄOÁpÈ�À�ÁGÙ�Ö�Ú�É�Á_È�ËPÊuÊ_ÍPÅ8Ã�ÐàÁÕÏ8Á_É/È�ÆeÌ�À�ËPÊ�ÀJÖ�ÆÌvÁ�ÀKÖ�Ï8ÁGÐ�Á_ÙyÅ8É�ÆOÈ�Ä�Ö�È�Á_Ð � ô�"§��¥¦�3��"%����!ò,Pá�í¬&(&(@�Ê%*
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Î�Ä�Ö�É�Ê�À?Å�ÇÂ�À/ØBÆOËPÊMÆ_Þ
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È�ÁMÄOÏ�Ö�Í;ÆUÅ�ÇpÆOÅ8Í"Ö�ÄQÌ�ËPÉ�Ð ÐKÖ�È�ÖòÇ$ÄOÅ8Ù È�À�Ámñ�Ñ�éTõ�ÆOÂKÖ�ÊMÁ_ÊMÄ�Ö�ÇZÈ�Þ�ßQÇvÈ�À�Á_Æ�ÁJËPÉ]È�Á_ÄOÏ�Ö�Í;ÆMákó8óHÌpÁ_Ä�Á
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hµ Ù è ü µ Ë ñ"($( °ò R$¢4O��`�"V µ ë>° ç ° µ k>]am^�a]c¢PO�Vcu�O µ ©�WP\ u�R$\ W4Y�¨ µ �"Vay yaW4\^\ WPg;�@Y^WPR$V_WPVXYTSaOb\^R$¢P�"m�t~W4VayÚgc¢¥�"\ �d� µ
�+�8ômú�ù#ï;ö�ý=��e í e µ ¼ 5 � µ�9 ü Ë µ Ë ñ$( Ó °ò m^�"Va��O�m µ ® °  ° µ ê³°  ° ?�WPO�¢4y µ �"Vay ç °l²é°lü R$Sc¢ µ è R�yaO�¢4\-R"n§WPR$V u�¨�u�¢PR@YTm^R"VGm O�\ R$V;�"V�YSaO±�@Y^WPVa  µ �%�8ôqú�ù#ï;ö�ý)��e í e µ�5 ¼ ��µ ñ 9 ü µ Ë ñ�ñ�ñ °Ë 	$Ù



� �"W4¢4¨ µ � °���° µ æs¢4n ©	�O�V³t��)©"O~m^O/nom^�"u/Y^WPR$VF�x¨�WPV�YTO/m^ga¢P�"VaO/YT�"m ¨§W4VaSaR$��R$ $O/VaO�WZYTWPO/\ µ�í e�î ÷�ù#ï;ö�ý=��eð#÷#��e µ�
���µ Ù è 7:9cµ Ë ñLü 9 °yaO è �"W4mT�"V µ�ç ° ç ° ySû � m µ ø ��ö_ô"÷�÷�÷1�<;÷8þ@ù�ö_ú�÷#� ° æ%u��"y=�O���WPOi~R)¨��"¢4OlyaO�\�®�u�W4O�Vau/O�\ µ ë �@m^WP\ µ Ù@VayO�yaV ° µ Ë ü$	 7 °� O/Va\�å��@Y µ ü³° � ° µ � ° ç ° �O�W4Vam^R@YTS µ �"VayÇ? °~è¯° MiO�]a�a�"]aO�m µ ��V�YTO/m^ga¢P�"VaO/YT�"m ¨ �d�" "VaO/Y^WPu��ì;O�¢4y
ghR)tÔO�m³\^g¤O�u�YTm^��t~WZYTSºnom O�ðx]aO�Vcu�WPO/\³nom^R$� Ù é 7?> Ë è.@.A �i�EYTR 7 ü è �s�dnom R$� �iO�¢PW4R$\p�R$�a\^O/m ©@�@Y^WPR$Va\~ya]cm^WPVc �\ R$¢¥�@ml�`W4VaWP��]c� u/R$VayaWZYTWPR"Va\ µ�í ù���ú���ó�øYù'þ�î ÷�ù#ï;ö�ý)��ö¬õ#�CB � ÷�ö_ô ��õ�ö�ú�ö þÂôþED�Kú�î ÷�ù#ï;ö�ý)��öGF µ�5 � µ ( è µ Ë ñ Ó 9 °� R$�cm^R)t�R"¢PV�¨ µ è¯° µ æ °ªè �"Va "O�VaO�¨ µ �@Vay ë�° 0ªO/¢4YTm W µ ?;]a¢4¢4¨¯yaO/©"O�¢PR"ghO/yÚ�"VcWP\^R@YTm^R"gaWPuES�¨�yam R@��d�" "VaO/Y^WPu%Y^]am^�a]c¢PO�Vcu�O7WPV�WPV�Y^O�m^gc¢¥�"VaO�Y#�"mp¨E\ g;�"u�O µ�ó ö�ý)��e>ð5÷�ú�eE3F÷8ôqô�e µ � 5�µ Ë 7H7aµ Ë ñ Ó è � °Èé¢P\I)�"\^\ O�m µ � °;è¯° µ klSaO7S�¨�yam^R"�d�" "VaO/Y^WPu�O�ðx];��YTWPR"Va\ µ£ó ö�ý)��e>ð#÷�ú�e µ�
;ñ�µ Ë)Ó 9cµ Ë ñ�	 èc°?;R$]�J��"¢ µ ë>° µ øSù%øCó�úK�%�8ôqú�ù#ï;ö�ý)��ö¬õ#� ° �¿WP¢4O/¨E��V�Y^O�m^\ u�W4O�Vau/O µ MsO�tL��R$mMJ µ Ë ñ�ñ èc°?;m^O/O��`�"V µªç ° µ Èé\ Y^WP�`�@YTO/\FR"n~\ R$¢¥�"m7t~WPVcyºSaO±��YTWPVc ÁWPVa\ WPyaO èc° 9?N � µ î ÷�ù#ï;ö�ý)��e�ð5÷�ú�e=3F÷8ôqô�e µ¼ 5�µ Ó"Ó µ Ë ñ Ó"Ó °?;m^W4O�y µ  °ª��° µ �@Vay ® °ª��° ò R$V�YTO µ`ý ö;÷�ï�øCó��8þ�ó¯÷"öP��ï;÷8ú#��ö¬ù���þA���!õ8ôfö¬ù�� ° N u��"yaO/�`W4u ë m O�\ \ µMsO/t���R$mMJ µ Ë ñ"( Ë °ê �"m ¨ µ ® °cë>° µªý ö;÷�ù%úÂý�ù'þi��ï�ó�õ�÷ªï�øCó��8þ�óIþ³ö¬õ8ú�ù�ö �c�8ô,ó:��ö_øõö_ôfö¬÷#� ° ò �"���cm^WPyc $O��iVaW4© °�ë m^O/\^\ µ MsO/t
��R$mMJ µ Ë ñ�ñ 9 °ê �"m ¨ µ ® °¤ë�° µ¤ò R$¢P¢4WP\ WPR$Va¢4O�\ \�yaWP\ \^W4g;�@YTW4R$V-t��±©"O�Vx]a���¤O�m/� ² WPVaO��"m�YTSaO/R$m ¨ µ í elî ÷�ù#ï;ö�ý)��e>ð5÷#��e µ¼ � � µ (Lü"	�ñ µ Ë ñ�ñ�ñ °ê �"��W4\ µ ë�°  ° µ �"Vay N ° ç °;² �"�±�"m ]a\ µ 0ªR=¨$�" $O/mlR$�a\^O/m ©@�@Y^WPR$Va\�R"n>\^R$¢P�"m�t~WPVcy-gam^R"Y^R$V-YTO/�`g¤O�m'��@YT]am O"� Ë & Ë è N � µ î ÷�ù#ï;ö�ý)��e9ð5÷�ú�e#3F÷8ôqô�e µ¤ñ�µ�7:9 Ë µ Ë ñ Ó Ù °
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ê SaR$\ S µ ® ° µ � ° � °�è �@Y YTS;�"O/]a\ µ ��° N ° ~R$�¤O�m Y^\ µ �"Vay è¯°9²é°�ê R$¢4ya\ Y^O�WPV µ klSaOdO�©$R$¢4]cYTW4R$VR"n�\ ¢¥�"��,;]cu/YT]a�@YTW4R$Va\�WPV�Y^SaO[gam^O/\^O�Vcu�O�R"n�gam O�\ \^]am O`�;�@¢¥�"Vau/O�yL\ Y^m^]au�YT]am O�\F�"Vay�©$O/¢PR�u�W4Y�¨\^SaO��"m^\ µ�í e�î ÷�ù#ï;ö�ý)��e>ð5÷#��e µ ¼ � � µ Ù 9 (�ñ Ë µ Ë ñ�ñ Ó � °ê R$¢Py µ k ° µ î5ó�� � ý@��ó�þ³ö¬õ#�jù'þ / ù)�8þ³ö¬õ / ø�ù��c÷�� ° MsR$mpYTS����sR$¢4¢¥�"Vcy µON �`\pYTO�m y;�"� µ Ë ñ�	"	 °ê R$¢Pyc\ YTO/WPV µ è¯°Ô²ª° µ � °Ôü³° �¯R$Va  µ �@Vay ò ° � ° ®��`WZYTS µ ² �@m^ $Ob�"��ga¢PWZYT]ayaO è � � t��)©"O�\]aga\ Y^m^O��"� R"n�YTSaO ç R)©�WP�"VÊ�hR)t~\^ScR�uPJ ��~O�W4V�YTO�m gam^O�Y#�@Y^WPR$V µ�í e+î ÷�ù#ï;ö�ý)��e�ð5÷#��e µ�ñ � µ�9 è Ù µË ñ Ó 	 °ê R$¢Pyc\ YTO/WPV µ è¯°Ô²ª° µ ��° N ° iR"�hO/m YT\ µ �"Vay ò ° N ° ?�WZYTu#S µ ë m R$ghO/m Y^WPO�\�R"n+Y^SaOb,a]au/Y^];�@YTW4Va �d�" "VaO/Y^WPu7SaO�¢4WPu/W4Y�¨�WPV�YTScO�WPVaO/m Y^W¥�"¢9�"Vcy�yaW4\^\^W4g;�@Y^WPR$V�mT�"Vc $O�\+R@né\^R$¢P�"m~t~WPVay�YT]am �a]a¢PO/Vau�O µí eÔî ÷�ù#ï;ö�ý=��e>ð5÷#��e µ ñ ñ�µ Ë$Ë 	 Ë ñ µ Ë ñ�ñ 7 °ê R$¢Pyc\ YTO/WPV µ è¯°�²é° µ ��° N ° ~R$�hO/m Y^\ µ �"Vay � ° � °�è �@Y^Y^S;�"O/]a\ µ è �" $VcO/YTR"Sx¨�yam R�y�¨�Va�"�`W4uYT]am �a]a¢PO/Vau�O7W4V�Y^SaO7\^R$¢P�"m�t~W4Vay µ �%�;�¤e9ð5÷�ú�e4�%�8ôqú�ù��¤e4�%�8ôqú�ù#ï;ö�ý)��e µ �¤� µ Ù Ó 9cµ Ë ñ�ñ�	 °ê mT�"gcgaWPV µ  ° µ � ° ?;m WP\^u#S µ ç ° ² �O�R$m^�@Y µ �@Vay N ° ë R$]�ð�]cO/Y µ�N ¢4n ©	�O�VaW4u+,;]au�YT];�@Y^WPR$Vc\s�@\~�"\ ¨���g��YTR"Y^WPu+\pY#�@Y^O�\iR"n è � � YT]am �a]a¢PO/Vau�O µ �+�8ômú�ù��¤e4�+�8ômú�ù#ï;ö�ý=��e µ ¼ � 5�µ ( µ Ë ñ Ó Ù °ê mT�"gcgaWPV µ  ° µ#N °>ë R$]�ðx]aO/Y µ �"Vay ç °>² �O/R$mT��Y µ � O�g¤O�VayaO/Vau�O`R"n è � � Y^]am^�a]c¢PO�Vcu�O�\^g¤O�u/Y^mT�R$V�Y^SaOl©$O/¢PR�u�W4Y�¨Fì;O�¢4y����`�" $VaO�YTW4u�ì;O�¢4y`u/R$m^m O�¢P�@YTW4R$V µ �%�8ôqú�ù��¤e��+�8ômú�ù#ï;ö�ý=��e µ ¼ 3 �µ 	 Ë µ Ë ñ Ó 9 °ê mT�±¨ µ ë>° µ �"VayL� ° � °>è �@Y YTS;�@O�]a\ µ è � � YT]cm^�a]a¢4O�Vau/O µ m^O/u�R$VaVcO�u/Y^WPR$V µ �"VcyÊY^O�\ Yp��g;�@m YTW4u�¢4O�"u�u/O�¢PO/mT�@Y^WPR$V µ WPV ó ó�úÂôfö¬õ8ø�÷Q�1õ�õ�÷8ø�÷8ú�ó�ôfö¬ù��¬ö � / ù)�8þ³ö¬õ ó øCó��8þ�ó�� µ O/yaW4Y^O�yL��¨ ê[°£ë�°ER �@V�J µ�"Vay�k °"ü[°"ê �"WP\ \^O�m µ g ° Ù"( Ë ° N � ë µ MiO/tS��R$mMJ µ:N � ë ò R$V�noO�m^O/Vau�O ë m R�u/O�O�ycWPVa $\éÙ"( 7aµ Ë ñ�ñ�Ù °ê m^W4Va ��"]a� µ ü³° � ° µ 0 ° 0 ° �O/��m^]�©8JxWTJ�S µ 0 °���° � ��O�m R)© µ �@VayL ° È ° l¨��¤u#SaW4Va\MJxWPW µ�N \pYT]ay�¨R"n�YTScOsW4VxY^O�m ga¢¥�"VcO/Y#�@m ¨[WPR"VaWP�/O�yd $�"\ µ SaWP "S���O/VaO�m  "¨[O�¢4O�u/Y^m^R$Vc\��"Vaydu�R$m ga]a\^u/]a¢¥�@mÔm^�"yaW¥��YTWPR"Vnom^R$� Y^SaO%\ ]aVE��¨d��O±�@Va\ÔR@n YTSaO 9 ��O/¢PO�u�YTm R�yaO~YTm^�"g`noR"mÔu#S;�@m^ $O/yEg;�"mpYTWPu/¢PO/\ÔR$V`YTSaOs\^O�u/R$Vay®�R)©�W4O/Y~u/R$\^��WPu�m R�uPJ@O/Y µ øSù�ú)ö¬÷8ô ó ö�ý=��e � ù*F%øCó�÷�ýVU,ômú�ó"�c�8øCó�ô�ö¬ù��XW µ�5 µ�9 ( Ë µ Ë ñ$( èc°
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�s�"\^O/ ��±t�� µ.N ° µ ë �@m YTW4u�¢4O~�"u�u/O�¢PO/mT�@Y^WPR$V³��¨ è � � \ ]am nf�@u�Olt��±©"O�\��@Vay�noR"m^�`�@YTW4R$V�R"n£�"]am R$mT� µí eÔî ÷�ù#ï;ö�ý=��e>ð5÷#��e µ�� ¼ µ 	 è Ó 9�µ Ë ñLü"( °�s�"\^O/ ��±t�� µ:N ° µ �@Vay³k ° ®c��YTR µ ø$ï�ó�õ�÷ ó øCó��8þ�ó ó ö�ý)��ö¬õ#�ZY�e øRô¬ó�ô�ö¬ù���ó�úÂý ó ú�ù�õ�÷#�#��÷#� ° ®�gcm^WPVc $O�m'�
0ªO�m^¢P�"  µ MsO/t!��R$mMJ µ Ë ñ Ó ñ °�s�"\^O/ ��±t�� µ4N ° µ �"Vay ò ° �i�hO/m^R$W µ klSaO N ¢4n ©	�O�VÁt��±©$O µ k>O�u#S ° ~O�g °�� � È\[@kl� ò MiR ° Ë"Ë$Ë ñLü µk�O/u#S ° ��VcnoR$m^�`�@Y^WPR$V ò O/V�YTO�m µ � ° ® ° � O�gcY ° R"n�ÈªVcO�m^ @¨ µ �G�"\^ScWPVa "Y^R$V µ � ò%µ Ë ñ Ó Ù °�iR$¢P¢Zt�O/  µ ç ° 0 ° µ k>mT�"Vc\ ©$O/m^\ O N ¢Zn ©	�O/V-t��±©$O/\%W4V�Y^SaO7\^R$¢P�"m�t~WPVcy�� N m �aW4Y^mT�"mp¨^] µ�_4`)µ < ` �"VayC�< µ£í e�î ÷�ù#ï;ö�ý=��e>ð5÷#��e µa
añ�µ Ë 	 9 ñ µ Ë ñLü 7 °�iR$¢P¢Zt�O/  µxç ° 0 ° µ8� V³� ü 
OAÉcga�"Va\^W4R$Va\énoR$m N ¢4n ©	�O�V³t��)©"O�\�WPV³YTScOl\^R$¢P�"m�t~WPVcy µaí e�î ÷�ù#ï;ö�ý=��eð#÷#��e µ;ñ�5�µ Ë 7 Ó ü 9cµ Ë ñ�ñHb °�iR$¢P¢Zt�O/  µ�ç ° 0 ° µ klSaO ü WPVaO�YTW4u N ¢4n ©��O/V¯t��)©"Odm O/©�WP\ W4YTO/y µªí e+î ÷�ù#ï;ö�ý)��e�ð5÷#��e µ ¼ � � µ Ë 7 ÓcË$Ë µË ñ�ñ�ñ °ç �"uPJx\ R$V µhç ° ��° µc/ øCó��#��ö¬õ�ó�øa�
ø�÷�õ8ôqú�ù�÷�ý���ó�þ³ö¬õ#� ° �¿WP¢4O/¨ µ MsO�t!��R$mdJ µ Ù�VaybO/yaV ° µ Ë ñLü$	 °ç O�.£m O/¨�\ µ � ° µ�� V-u/O�m YT�"WPV��@gagam^R±É�WP�`�@Y^O+\^R$¢4]cYTW4R$Va\ÔR"n>¢PWPVcO±�"mÔyaW4.hO�m O�V�YTWP�"¢hO�ðx];�@YTW4R$Va\lR"n9Y^SaOÙ@Vay�R$m^ycO�m µ£ó ú�ù�õ�e#3Fù��¤÷�ù��V��ó�ô'öce�øSù�õ�e µ 3 � µ�7 Ù Ó µ Ë ñ�Ù 9 °ç RHJxW4gaWPW µ£ç °  ° µ ò R"\^��WPu�� mT�±¨�gam^R"g;�" ��@Y^WPR$V ° � ° ò S;�"m  $O�y�g;�@m YTW4u�¢4O�\%W4VÁ�Em^�"VayaR$� �`�" $VaO�YTW4uì;O�¢4y µ �%�8ôqú�ù#ï;ö�ý)��e í e µ ¼:� �µ�7 Ó b µ Ë ñ$($( °ü O�VcVaO�¢ µ�ò ° ? ° µ�ç °�ë�° Èéya��WP\pYTR$V µ �"Vay[k ° �%�@y;� µ:N ðx];�"mpYTO�m'��u/O�V�YT]amp¨[R"n¤u�R$¢4¢PW4\^WPR"Va¢PO/\^\�\ SaR�uPJm^O�\ O±�"m u#S µ W4V / ù%ø_øõöP��ö¬ù��;ø�÷#�#�F��ö;ù�õPF)�[ö �Aô_ö;÷Dö;÷8øõö¬ù)��ï;ö;÷8ú�÷,ef��ôf��ôvù%úAömó�øZú�÷�ú)ö¬÷C� µ O/yaW4Y^O�yÊ��¨ °aê[° ®�YTR$VcO µ �"Vay� ° k ° kl\^]cm^]cYT�"VaW µ VaR ° ����W4V ê O�R$gaS�¨�\^W4u±�"¢ è R$VaR$ $m^�"gaSa\ ° N ��O�m WPu��"Vê O/R$gaS�¨�\^WPu��"¢E�sVcWPR$V µ �º�"\ SaWPVc "YTR$V µ � ò%µ Ë ñ Ó 	 °ü S;�"�cWP�am^�XJxSa�d�@VaR)© µ � °$ü[° µ �"Vay ��° ç °�è ]a¢P¢P�"V µ ê mT�±©�W4YT�@YTW4R$V;�"¢�y;�"��gaW4Va �R"n N ¢Zn ©	�O/V³t��±©$O/\��klSaO�R$mp¨¯�"VayºVx]a��O�m WPu±�@¢Ô��R�ycO�¢P¢4WPVa  µ WPVXøSù%øCó�úhg-ö �¤÷?6%ö �!÷ µ O/yaW4Y^O�y¬��¨º® °  ° �%�"�c�;�"¢ µ ° Èé\ \^O�m µhç ° 0 ° �sR"¢P¢4tÔO�  µ �"Vay ë�° N ° ��\^O/V��¤O�m   µ g ° 9X7 ñ ° N � ë µ MsO/t���R$mMJ µ Ë ñ�ñ�ñ °Ë 	$	



ü WPVcVaO/¨ µ  ° µ �"Vay ç ° ò °
è u��¿WP¢4¢PW¥�@�`\ µ è �" $VcO/YTR"Sx¨�yam R�y�¨�Va�"�`W4u½O�ðx];��YTWPR"Va\ ]aVaycO�m�"VaWP\ R"YTm R$gaW4u+u�R$VcyaW4Y^WPR$Va\ µhí e ó øCó��8þ�ó ó ö�ý=��e µ�5a
hµ ü 9cµ Ë ñ�ñLü °ü ¢PO/WPV µ ²é° � ° µ ��° N ° ~R$�hO/m Y^\ µ �"Vay è¯°=²é°�ê R$¢4ya\ Y^O�W4V µ*N VaW4\^R"Y^m^R$g�¨7�@VayH��WPVcWP��]a� ©@�"m W¥�"Vau/OyaWPm O�u/Y^WPR$Vc\§R@nl\^R$¢P�"m�t~WPVayÊ,;]au�YT];�@Y^WPR$Vc\FWPVLYTScOdR$]cY^O�m§SaO�¢4WPR$\ gaSaO/m^O µ�í e7î ÷�ù#ï;ö�ý)��eÔð5÷#��e µñ��µ�9 ü�ü�ñ µ Ë ñ�ñ Ë °ü R$¢4�`R$ "R$m^R". µHN ° M ° µ ² R�u��"¢ \ Y^m^]au�YT]am O+R"n�Y^]am^�a]c¢PO�Vcu�O%W4Vd�@VdWPVcu�R$��gam^O/\^\ WP�a¢4O~©�W4\^u�R"]a\Ô,;]cWPy�@Yl©$O/m ¨�SaW4 $S�iO�¨�VcR$¢Pya\~Vx]a���¤O�m \ µ	/ eZð+e4�(õ�ó�÷�e>øSõ�öfe�i�eZð�e4øhe4øhe µ � � µ�9 b Ë µ Ë ñ 7 Ë � °ü mT�@WPu#SaV;�@V µ  ° � ° µ ��VaO�mpYTW¥�@¢Z��m^�"Va $Oi\^g¤O�u�YTm ]a�½R"n9S�¨�yam^R"�d�" "VaO/Y^WPu%Y^]am^�a]c¢PO�Vcu�O µ¤ó ö�ý)��e ô�øõ�8Böf÷�� µ���µ Ë 9 Ó 	 µ Ë ñ$(�	 °ü mT�@WPu#SaV;�@V µ  ° � ° µ �"Vcy ��° ò °�è R"VxY^ $R$��O�mp¨ µ k�t�R���yaW4�`O/Va\^W4R$V;�"¢cY^]am^�c]a¢PO/Vau�O µ ð5÷�ï�ô�e ó ú�ù�ÿ�eó ö�ý)��e µ �h� µ 	 7 ü µ Ë ñ Ó b °ü m^O/�`O/m^\ µ � ° N ° µ �¿O/¢P¢PO/Va��O�u#S;�"VcWGJ�]aVayFS;�"¢P�c�±�"Sa¢4WP $O=j+];�"V�Y^WP\^W4O�m ]aVa  µ.� e ó ö�ý)��öGF µ � ñ�µ Ó Ù Ó µË ñ�Ù"( °² O±�@�`R$V µ  ° ç ° µ+ò ° � ° ®���W4YTS µ M ° ? ° MsO�\ \ µ � ° � °~è �@Y^Y^S;�"O�]c\ µ �@VayG� °lü³° �¯R$Va  µ
� �c\^O�mp©@�@YTW4R$V;�"¢Ôu�R$Va\pYTm^�"WPV�YT\FR$V
YTSaO-yc¨�V;�@�`W4u�\�R"n~Y^SaO-WPV�YTO/m^ga¢P�"VaO�Y#�"mp¨¬�`�" $VaO�YTW4u`ì;O/¢PyyaWP\ \^WPga�@YTW4R$VEmT�@Va $O µ�í e�î ÷�ù#ï;ö�ý)��e>ð5÷#��e µ ¼ � � µ�7 ü�ü$	 µ Ë ñ�ñ Ó � °² O±�@�`R$V µ  ° ç ° µ � ° � °£è �@Y^Y^S;�"O/]a\ µ9ò ° � ° ®���W4Y^S µ �"Vay�� °�ü³° �¯R$Va  µ ò R$V�YTm WP�a]�YTWPR"V�R"nu/¨�u�¢4R"YTm R$V���m O�\ R$V;�"V�Y�y;�"��gaWPVc LY^R�JxW4VaO/Y^WPu�yaWP\ \^W4g;�@YTW4R$V
R"n%WPV�YTO/m^ga¢P�"VaO/YT�"m ¨¬YT]am �a]a¢PO/Vau�O µ
�+�8ômú�ù#ï;ö�ý=��e í e µ�5 � 
hµ ² Ë±ÓcË µ Ë ñ�ñ Ó � °

² O±�@�`R$V µ  ° ç ° µ$ò ° � ° ®��`WZYTS µ �"VcyHM ° ? ° MiO�\^\ µ�ò S;�@mT�"u�YTO�m WP\pYTWPu/\9R"nc�`�" $VcO/YTW4u�,;]au�YT];��YTWPR"Va\t~W4YTScWPV-u�R"m^R$V;�@¢ �d�"\ \lOlk O/u/YTW4R$Va\/�ÔklSaO ç �"Vx];�@m ¨ Ë ñ�ñ�üFO/©$O/V�Y µ î ÷�ù#ï;ö�ý=��e>ð5÷�ú�eE3F÷8ômô e µ 3 5�µÙ$	Xb�	 µ Ë ñ�ñ Ó u °

Ë 	"(



² O±�@�`R$V µ  ° ç ° µ�ò ° � ° ®���W4Y^S µ M ° ? ° MsO/\^\ µ �"Vay¯� °9ü³° �¯R$Va  µ � WP\ \^W4g;�@YTW4R$V�mT�@Va $O[yc¨��V;�"��WPu�\/� ü W4VaO/Y^WPu N ¢4n ©��O/VLt��±©$O/\H�@Vay�YTSaO�W4�`g¤R$mpY#�"Vau/OFR"n\m�n µ�í esî ÷�ù#ï;ö�ý)��eéð5÷#��e µ ¼ � � µÙ$Ù 9H9 Ë µ Ë ñ�ñ�ñ"� °² O±�@�`R$V µ  ° ç ° µ � ° � °>è �@Y YTS;�@O�]a\ µéò ° � ° ®���W4Y^S µ �"Vay¯� °9ü³° �¯R$Va  µ�ò R$Vc\^WPycO�mT��YTWPR"Va\¢PWP��W4Y^WPVa �u/¨�u/¢PR"Y^m^R$V�� m^O/\^R$V;�@VxY§y;�@�`gaW4Va -R"nÔu±�"\ u±�"ycWPVa �WPV�Y^O�m^gc¢¥�"VaO�Y#�"mp¨�Y^]am^�a]c¢PO�Vcu�O`�"Vayt~Sx¨�YTScO�oØ\^¢¥�@�Sû¤�"gagam R)É�W4�d�@Y^WPR$V�nf�"W4¢P\ µ W4V¯øSù%øCó�ú?g�ö �¤÷p6%ö �!÷ µ O/yaW4Y^O�yÁ��¨�® °  ° �%�"�c�;�"¢ µ ° Èé\ \^O�m µhç ° 0 ° �sR"¢P¢4tÔO�  µ �"Vay ë�° N ° ��\^O/V��¤O�m   µ g ° 7 ($	 ° N � ë µ MsO/t���R$mMJ µ Ë ñ�ñ�ñ"� °
² O±�@�`R$V µ  ° ç ° µ M ° ? ° MiO�\ \ µªò ° � ° ®��`WZYTS µ �"Vayº� °>ü³° �¯R$Va  µ � ¨�V;�"��WPu�\7R"n�YTSaO`yaWP\'�\^WPga�@YTW4R$VÁmT�@Va $O³noR$m+\ R$¢¥�"m+t~W4VayL�d�@ $VaO/Y^WPuF,a]au/Y^];�@YTW4R$Va\ µ WPV
øSù%øCó�úqg-ö �¤÷�6+ö �!÷ µ O/yaW4Y^O�y�x¨Á® °  ° �%�"�a�a�"¢ µ  ° Èé\^\^O/m µ>ç ° 0 ° �iR$¢P¢Zt�O/  µ �@Vay ë�° N ° ��\ O�Vx�¤O�m^  µ g ° 7 (�ñ ° N � ë µ MsO/t

��R$mMJ µ Ë ñ�ñ�ñ"u °² O�gcgaWPVa  µ  °aë�° µ O/Yi�"¢ ° µ klSaO+�¿�'M � �d�@ $VaO/Y^WPu%ìaO�¢Py�W4Vx©"O�\pYTWP $�@YTW4R$V µ ø$ï�ó�õ�÷%øSõ�öfe9ð5÷�ú�e µa
 ¼ µÙXbLü µ Ë ñ�ñ�	 °² R"Y^R=©@� µ M ° N ° µ klSaO7\^R"¢¥�"m�t~W4Vay-YTmT�@Va\^\ R$VaWPu7m O� $W4R$V µ øSù%øCó�ú ó ö�ý)��e µ ¼¤¼ 
hµ�9 ñ�ñ µ Ë ñ Ó"Ó °² ¨�\T�XJ µ  °ª²é° µ �"Vay2� °Ô² R"YMJ"R µr� V_Y^SaOVJxW4VaO/Y^WPu�yaWP\ ghO/m^\ WPR$V_m^O/¢¥�@Y^WPR$VºnoR$m[\ SaO±�"m N ¢Zn ©	�O�Vt��±©$O/\ µ9í e�î ÷�ù#ï;ö�ý=��e>ð5÷#��e µ ¼ � ¼ µ 	Xb Ó 	 µ Ë ñ�ñ$( °è �@uPJ�W4V µ  ° ç ° µ �"Vay è¯° MsO/]a�hO/ ��"]aO/m�¶fO/ya\ ° · µ+ý ö;÷FøSù%øCó�úsg-ö �¤÷ °�ë O/m^ ��@�`R$V µ MsO�tt��R$mdJ µË ñ$($( °è �@m^\^u#S µ È ° µ è � � YT]am �a]a¢PO/Vau�O~W4V�YTSaOl\ R$¢¥�"m�t~WPVay µ W4V ó ö�ý=��ö¬õ#�1ù'þ5ô_ö;÷ÔûA�;�!÷8ú�ÿc÷8øõö¬ù)��ï;ö;÷8ú�÷#ùú�ù%øZe#u µ O/yaW4Y^O�y-��¨� ° ®�u#S�tÔO�VaV µ �"Vay�È ° è �@m^\^u#S µ g ° Ë 	�ñ ° ®�gam WPVa "O�mp�v0ªO�m ¢¥�"  µ MsO�t!��R$mdJ µË ñ�ñ Ë °è �@m^\^u#S µ È ° µ �"Vay N °�è �@Va $O�VcO/¨ µ ��yaO±�@¢ è � � O�ðx];�@Y^WPR$Va\>WPV�Y^O�m^��\9R"n�u�R$��gam^O/\^\ W4©$OÔÈé¢P\I)�"\^\ O�m©"�@m^W¥�@�a¢PO/\ µhí e�î ÷�ù#ï;ö�ý)��e9ð5÷#��e µ¤ñ 3 µ ü 9 ( 9cµ Ë ñ Ó ü °
Ë 	�ü



è ��Y^YTSa�"O�]a\ µ � ° � ° µ �"Vay è¯° ²é°9ê R$¢4ya\ Y^O�WPV µ è O±�@\^]am O���O�V�Y§R"nªYTSaO[m^]c $ $O�yLW4Vx©@�"m W¥�"V�Y^\%R"n�d�" "VaO/Y^R$S�¨�ycm^R�yc¨�V;�"��WPu+YT]cm^�a]a¢4O�Vau/OHW4V�Y^SaO§\^R$¢P�"mlt~WPVay µ�í elî ÷�ù#ï;ö�ý)��e>ð#÷#��e µa�a
hµ (Hb Ë$Ë µË ñ Ó Ù"� °è ��Y^YTSa�"O�]a\ µ � ° � ° µ �"Vay è¯° ²é°¤ê R"¢Pya\pYTO�W4V µ ² R)t�� nom O�ðx]aO/Vau/¨ Ë UXw�VcR$WP\ O§W4VEYTSaO7W4VxY^O�m ga¢¥�"V��O/Y#�@m ¨-�`�" $VaO�YTW4u%ì;O�¢4y µhó ö�ý)��e>ð#÷�ú�e#3F÷8ômô e µ�5a
hµ�7 ñ�	 µ Ë ñ Ó ( °è ��Y^YTSa�"O�]a\ µ � ° � ° µ �@Vayb® °a²é°;² �"�xJxWPV µ k�]cm^�a]a¢4O�V�Y~�`�" $VaO�YTWPusm^O/u�R$VaVcO�u/Y^WPR$V µ£ó ö�ý)��e ô�øõ�8Böf÷�� µ 3 ñ µ Ù$	 Ë 9cµ Ë ñ Ó ( °è ��Y^YTSa�"O�]a\ µ � ° � ° µ �"Vay ��°�è R"VxY^ $R$��O�mp¨ µ ®�O/¢PO�u�YTWZ©$OÁyaO/u±�±¨ S�¨�g¤R"YTSaO/\^W4\-�@YEScWP $SX�`OA�u#S;�"VaW4u±�"¢ª�"Vcy¬�`�" $VaO�YTWPu[~O/¨�VaR"¢Pya\§Vx]a���¤O�m^\ µ �%�;��ó�ø �Nù'þ<ô_ö;÷%6c÷C�zy�ù%ú{Fp�(õ�ó�÷�÷8þDýPù'þøSõ�ö¬÷��!õ�÷#� µ � 5a
£µ Ù2b 9cµ Ë*|"Ó b °è ��Y^YTSa�"O�]a\ µ � ° � ° µ �@Vayq� °ER SaR$] µ È�É�Y^O�VayaO/yºWPVcO�m Y^W¥�"¢�mT�"Vc $O³gaSaO/VaR$��O�VaR$¢4R$ "¨�R"n��`�" @�VaO/Y^R$S�¨�ycm^R�yc¨�V;�"��WPu+YT]cm^�a]a¢4O�Vau/O µ�ó ö�ý=��e>ô�øõ��öf÷��1ò µ ¼ µ Ë*| Ù | µ Ë*|$ÓH| °è ��Y^YTSa�"O�]a\ µ � ° � ° µ è¯°~²é°~ê R"¢Pya\pYTO�W4V µ �"Vay ò ° � ° ®���W4Y^S µ Èé©@�"¢4];�@Y^WPR$V R"n§�`�" $VaO�YTW4uSaO�¢4WPu�WZY�¨dW4V�SaR$��R$ $O�VcO�R$]a\�Y^]am^�c]a¢PO/Vau�O µ ó ö�ý)��e>ð5÷�ú�eE3F÷8ôqô�e µ � � µ Ë Ù$	"( µ ËI|$Ó Ù °è ��Y^YTSa�"O�]a\ µ � ° � ° µ èÊ°£²é°£ê R$¢4ya\ Y^O�W4V µ �"Vay ��° N ° ~R$�¤O�m Y^\ µ Èé©�W4yaO�Vau/OFnoR$m~YTSaOHgam^O/\^O/Vau�OR"neðx];�"\ WZ��Y�t�R@� yaWP��O�Vc\^WPR"V;�"¢ VaO��"m^¢Z¨�WPVau/R$�`gcm^O�\ \^W4�a¢PO7,;]au�YT];�@Y^WPR$Vc\sW4VbYTScOF\^R"¢¥�"mlt~WPVcy µ>í eî ÷�ù#ï;ö�ý=��e9ð5÷#��e µ ñ�5�µ ÙXbé(Lü 9cµ Ë*|H| b °è ��Y^YTSa�"O�]a\ µ � ° � ° µ�ç ° � ° ÔWPO��¤O�m µ �"Vay ê³°$ë>°}R �"V�J µ �iV�ðx]aWPO�YªR$V��"V�¨Fnom^R"VxY�� N VaWP\ R"YTm R$gaW4uYT]am �a]a¢PO/Vau�O7W4V�Y^SaO7\^R$¢P�"m�t~W4Vay µ ð5÷�ú�e�î ÷�ù#ï;ö�ý)��e�ø �=ï�ï£e µ � � µ (Hb | µ Ë*|H| 	�� °
è ��Y^YTSa�"O�]a\ µ � ° � ° µ ê[°xë>°.R �"V�J µ �"Vayd® ° � ]c $S�YTR$V µ�ò R$m R$V;�"¢ SaO��@YTW4Va 7��¨�ðx];�@\^WZ�'Ù �Çè � �YT]am �a]a¢PO/Vau�O`yam^WZ©$O/Vº��¨¯VcR$V�� � ü  t��±©$O-m O/,;O/u/Y^WPR$V µ WPV_øSù%øCó�úhg-ö �¤÷V6+ö �!÷ µ O�yaWZYTO/yº��¨® °  ° �%�"�a�a�"¢ µ  ° Èé\^\^O/m µcç ° 0 ° �iR$¢P¢Zt�O/  µ �"Vay ë�° N ° ��\^O/V��¤O�m   µ g ° 9 ( Ë ° N � ë µ MiO/t~��R$mdJ µË*|H|H| � °

Ë 	 Ó



è ��Y^YTSa�"O�]a\ µ � ° � ° µ ê[°¤ë�°�R �"V�J µ£ò ° � ° ®���W4Y^S µ �"VayÁ® ° � ]a "SxY^R$V µ k�]cm^�a]a¢4O�Vau/O µ \^g;�@Y^W¥�"¢YTmT�@Va\^g¤R$m Y µ �"Vay�SaO��@YTW4Va [R"n�Y^SaO7\^R$¢P�"m�t~W4Vay µ£ó ö�ý=��e>ð5÷�ú�eE3F÷8ômô e µ�� 3 µ�9X7H7X7aµ Ë*|H|X| � °
è R@.��@Y Y µ � °;ü³° µ �Pó�ÿ"�!÷8ôfö¬õ%ôéö¬÷8øZ÷bî ÷��!÷8ú�ó�ô�ö¬ù���ö ���
ø�÷�õ8ôqúAö¬õ�ó�ø_øaý / ù��¤÷"�;õ8ô�ö ��ÿ�ôZøõ��öf÷�� ° ò �"�³��am^W4ya $O��sVcW4©$O/m^\ W4Y�¨ ë m^O/\^\ µ MiO/tL��R"mMJ µ Ë*| ü Ó °è R"VxY^ $R$��O�mp¨ µ ��° ò ° µ è ��k R$mlycWP\^m ]agcY^WPR$V µ WPV�©$O/m^\^O§u±�@\^u±�@yaO�\ µ �@Vay-YTSaOH®�Y^mT�"]a\ \sO�ðx];�@YTW4R$Va\ µó ö�ý)��ö¬õ�ó�øSõ8úAö ï�ô¬ó µ 5�3a� ¼ µ Ó 9cµ Ë*|"Ó Ù °è R"VxY^ $R$��O�mp¨ µ ��° ò ° µ �"Vay ��° N ° klWPyc�d�"V µ;ó øCó��8þ�ó��§ö �!÷8ôfö¬õ ý ö;÷�ù%ú8ý °�è u ê m^�)t����sW4¢P¢ µ MsO/t

��R$mMJ µ Ë*| ( 7 °è R"VxY^ $R$��O�mp¨ µ ��° ò ° µ è¯°  ° �m^R)t~V µ �"Vay7� ° � °)è �@Y^Y^S;�"O/]a\ µ � O�Va\ W4Y�¨+,;]cu/YT]a�@YTW4R$V7\^g¤O�u/Y^mT�WPV è � � YT]cm^�a]a¢4O�Vau/O µ�í e�î ÷�ù#ï;ö�ý)��e>ð#÷#��e µ;ñ 3 µ Ù Ó Ù µ Ë*|$Ó ü °MiO�\^\ µ M ° ? ° µ �@Vay ç °�è¯° �¿WP¢4u�R±É µ ®�O�u/Y^R$mª\ Y^m^]au�YT]am OsR"n¤YTScO#ðx]aW4O/Y�WPV�Y^O�m^gc¢¥�"VaO�Y#�"mp¨��`�" $VaO�YTW4uì;O�¢4y µ øSõ�ö¬÷��!õ�÷ µ � ��µ Ë 	 | Ù µ Ë*| ($	 °
�  $W4¢4©�WPO µ ü³° � ° µ O/Yd�"¢ ° µ ®��GÈ µ �Lu�R"�`gam O�SaO/Va\^WZ©$Obga¢¥�"\ �d��W4Va\ Y^m^]a��O�V�Y�noR$m³YTSaO��¿�'M �\^g;�"u/O�u/mT�@n Y µ ø$ï�ó�õ�÷�øSõ�öfe9ð5÷�ú�e µ�
 ¼ µ 	$	 µ Ë*|H| 	 °
� ]a $S�Y^R$V µ ® ° µ k�m^�"Va\^g¤R$mpYFR"n�\^R$¢P�"m�t~WPVayL,;]au�YT];�@Y^WPR$Vc\�� N YT]am �a]a¢4O�Vau/OE�"gagcm^R��"u#S µ ë S °Ø��°YTSaO/\^WP\ µ �sVaWZ©$O/m^\^WZY�¨-R"n � O�¢P�)t��"m O µ MsO�t��@mMJ µ � O�¢¥�±t��"m^O µ Ë*| ü Ë ( µ ËI|H| 9 °ë �"¢P��O�m µ � °���° µ k�m^�"Va\^g¤R$mpY-u�R�OE{�u�W4O�V�YT\-R@n7¢PR)t���O/VaO�m  "¨Úu/R$\^��WPubmT�±¨�\-WPVXWPV�YTO/m^ga¢P�"VaO/YT�"m ¨\^g;�"u/O µ ð5÷�ú�e�î ÷�ù#ï;ö�ý)��e>ø$ï�ó�õ�÷ ó ö�ý=��e µ 3�� µ�9H9 	 µ Ë*|$Ó Ù °ë �"Vau#SaO�© µ ® ° µ ðGó"�¤÷�ù%þL���;õ8ôf��ó�ôfö¬ù��c�jó"�¤÷@ô���ú����Kø�÷��!õ�÷ °aë O�m  ��"��R$V µ MiO/t!��R"mMJ µ Ë*| ü Ë °ë �"mMJ@O�m µ È ° M ° µ � ¨�V;�"��WPu/\+R"nªYTSaO³W4V�YTO�m ga¢¥�@VaO/YT�"m ¨b ��"\7�"VcyÊ�`�" $VcO/YTW4uFì;O/¢Pya\ µ �+�8ômú�ù#ï;ö�ý=��eí e µ ¼ 3 � µ ( 7H7cµ Ë*| 	 Ó °ë �"mMJ@O�m µ È ° M ° µ ûA�;ôv÷8ú ï�øCó"�!÷8ô¬ó�úÂý � ý@��ó�þ³ö¬õ�ó�ø ó ú�ù�õ�÷#�#��÷#� ° �¿WP¢PO�¨�����V�YTO/m^\^u/WPO/Vau�O µ MiO/t���R$mdJ µË*| ( 9 ° Ë 	 |



ë �"mMJ@O�m µ È ° M ° µ ®�g;�@u�O�gaS�¨�\ WPu/\F�¤O/noR$m O�Y^SaO[\^g;�"u/OE�" "O µ WPV
øSù%øCó�ú�g�ö �¤÷�6%ö �!÷ µ O/yaW4Y^O�yÊ��¨® °  ° �%�@�a�;�"¢ µ  ° Èé\^\ O�m µ�ç ° 0 ° �sR$¢4¢4tÔO�  µ �"Vcy ë�° N ° ��\ O�Vx�¤O�m^  µ g ° 9 ° N � ë µ MiO/t���R$mdJ µË*|H|H| °ë SaW4¢P¢PW4ga\ µ�ç °�²é° µ O�YE�"¢ ° µ �s¢Z¨�\ \^O/\E\^R$¢P�"m³t~WPVayXga¢¥�@\^�`�ÊR$�c\^O�mp©@�@YTW4R$Va\[nom^R$� g¤R$¢PO�YTR¯ghR"¢PO µî ÷�ù#ï;ö�ý=��e9ð5÷�ú�e#3F÷8ômô e µ 3 3 µ�9H9 b Ë µ Ë*|H| 	 °ë m^O/\^\ µ � ° � ° µ ® ° N ° k�O/]�J"R$¢4\MJ�¨ µ � ° k ° 0ªO/Y YTO�m ¢PW4Va  µ �"Vay_ °ªë>° ?�¢P�"VaVaO/m ¨ µ 6%�Kþ@÷8úAö¬õ�ó�øð#÷�õ�ö ï;÷#��ö �bô'$Ôð ý ð'��6��:� ° ò �"���cm^WPyc $O��sVaWZ© ° ë m O�\ \ µ MsO�t!��R$mdJ µ Ù�VaybO/yaV ° µ Ë*|H| Ù °~WPu#S;�@m^ya\ R$V µ>ç ° ��° µ ü³° � ° ë �"]a¢¥�@m^O�Va� µ4N ° ç °£² �"�±�"m ]a\ µ �"Vcy ç ° � ° �O�¢4u#SaO�m µ s�@yaW¥�"¢�O/©"R@�¢P]cY^WPR$V�R"n�Y^SaO�\^R"¢¥�"m~t~WPVaybnom^R$� � è�ë Ó Y^Rp0ªR)¨��" $O/m�Ù µ î ÷�ù#ï;ö�ý=��e�ð5÷�ú�ec3F÷8ômô e µ 3 3 µ�9 Ù$	 µË*|H| 	 °~WPu#S�YTO/m µcN °�ü³° µ ü³° ò ° �s\ WPO/S µcN ° � °�² ]cY^Y^m^O/¢P¢ µ È °�è �"m^\ u#S µ �"Vay
 ° ®�u#S�t�O/VaV µ iO�©�WPO/tR"n WPV�Y^O�m^gc¢¥�"VaO�Y#�"mp¨�\^SaR�uPJdgaScO�VaR$��O�Va��VaO±�"m��"VayEt~WZYTSaW4V Ë N � µ W4V / ù%ø_øõöP��ö¬ù��;ø�÷#�#�~��ö;ù�õPF)�ö �^ô_ö;÷Iö;÷8øõö¬ù)��ï;ö;÷8ú�÷,e�ð5÷�ú)ö¬÷C���@ù'þIþ@ù�÷�÷8ú��pú�÷#��÷�ó�ú�õ�ö µ O/yaW4Y^O�yL��¨L ° k ° kl\ ]am^]�Y#�"VaW µ �"Vay °>ê³° ®�YTR"VaO µ VaR ° � 5 WPV ê O�R$gaS�¨�\^W4u±�"¢ è R"VaR$ $m^�"gaSa\ ° N �`O/m^W4u±�"V ê O�R$gaS�¨�\^W4u±�"¢=�sVcWPR$V µ�º�"\ SaWPVc "YTR$V µ � ò%µ Ë*|$Ó 	 °~R$�¤O�m Y^\ µ ��° N ° µ ²é° � °9ü ¢PO/WPV µ è¯°�²ª°>ê R$¢4ya\ Y^O�WPV µ �"VayL� ° � °9è �@Y^Y^S;�"O�]c\ µ klSaO`Va�@YT]am O�"VayLO/©"R$¢P]cY^WPR$V�R@n��`�" $VaO�YTR$S�¨�yam R�yc¨�V;�@�`W4uF,;]au�YT];�@Y^WPR$Vc\�WPV�YTSaO³\ R$¢¥�@m+t~WPVay��Z0+R)¨��" "O�mR$�a\^O/m ©@�@Y^WPR$Va\ µ£í e�î ÷�ù#ï;ö�ý=��e>ð5÷#��e µ ñ 3 µ Ë$Ë b�Ù Ë µ Ë*|"Ó ü"� °~R$�¤O�m Y^\ µ ��° N ° µ è¯°>²é°>ê R$¢Pya\pYTO/WPV µ ²é° � °9ü ¢4O�W4V µ �"Vay¯� ° � °>è �@Y^Y^S;�"O/]a\ µc� m WP $W4VÊ�"VayO/©$R"¢P]cY^WPR$V7R"n�,;]au/Y^];�@Y^WPR$Va\9W4V7Y^SaO�\^R$¢P�"m�t~WPVay£���iO�¢4WPR$\ R$�c\^O�mp©@�@YTW4R$Va\>�"VayF�sO�¢4WPR$\'��0%R=¨$�" $O/mu�R$��g;�"m WP\^R"Va\ µ£í e�î ÷�ù#ï;ö�ý)��e>ð5÷#��e µ ñ 3 µ Ë Ùcb�Ù 9cµ Ë*|$Ó ü@� °~R$�¤O�m Y^\ µ ��° N ° µ è¯°x²é°�ê R"¢Pya\pYTO�W4V µ �"Vay ²é° � °�ü ¢4O�W4V µ klSaOs�"��ga¢PWZYT]ayaO/\éR"nhWPV�YTO/m^ga¢P�"VaO/YT�"m ¨,;]au/Y^];�@Y^WPR$Va\/�~®�Y^m^O±�@� \pYTm ]au/Y^]am^O µ SaO/¢PWPR�u�O/V�YTm^W4u7yaWP\pY#�"Vau/O µ �"Vay�nom O�ðx]aO/Vau/¨byaO�g¤O�VcyaO�Vau/O µí eÔî ÷�ù#ï;ö�ý=��e>ð5÷#��e µ ñ�5�µ�7 ÙXb 9�µ Ë*|H| b °
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