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2 O+RI^�=w[]=@?GL%YUÈ_Ç@?D=wMN[]X�[GJ%QwÅIMNÏ]^�=SÇ$?DMNXIQ+ÈIQw^�Y�=S[�Ây[]Ä�Å_ÈI=S^�=SRIMNQ*Â$[©ÇSÇS^,L¢[ Ë Ç$?DÄÊÐ
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JmÇw[]Ä4"�ö '�'&=S[5"=��'�' ��� Ð
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JmÈILNL0Qw^�=&[DJ*[]T_QS^�Çwþ]?D=SMN[©XIQ�Ð�<>X�=wRI^�Qw^�Â$[]XPY�ÅIR¨?GQS^�[DJ+=SRI^9�+Ã>Ä�^�?DXIQ
?DL Ë []ÇSMN=wRIÄ ?GX�?D=S=w^�Ä�Å_=
Î+?DQ+Ä�?©YU^+=S['Ä�MNXIMNÄ�Miú,^+=SRI^�=S[©=@?GL}YUMNþ]^�Ç Ë ^�X¨Ây^�Ä�^�?DQwÈIÇS^ %m^�ÇwÇS[]Ç�Ä�^�?GQSÈIÇw^()¥[DJ�=SRI^&YI?D=$?
Î+MN=SR
ÇS^,QSÅP^�Â$=
=w['=SRI^&Ä�[IYU^�L�ÅP?DÇ@?GÄ�^�=w^�ÇSQ�Ð¥O+RIMNQ+=>Î­['ÅIRP?DQS^,QªÂy[]Ä�Å_ÈI=@?G=SMN[]X�Î­[©ÈILhY�TP^
Çw^$Jm^�ÇwÇS^�Yæ=S[
RI^�XPÂ$^$Jm[©ÇS=SRÍ?GQê?GX�M¢=w^�Ç@?G=SMN[]X�[GJ*=SRI^£?GL Ë []ÇwM¢=wRIÄÊÐ:<>X�=SR_M¢Q&MNÄ�ÅILN^�Ä'^,X�=$?D=wM¢[©X£=SR_^�YUMNþ]^,Ç Ë ^,X¨Â$^
Ä�^�?DQSÈ_ÇS^�ÈIQS^�Y�Î ?GQ­=wRI^ �=4PÃSYUMNþ]^,Ç Ë ^,X¨Â$^�YU^,Q@Â$ÇwM¢TP^�Y8?DTP[Dþ]^�M¢X�Qw^�Â$=SMN[©X �_Ð-�IÐ

O+R_^ÊÂ$^�XU=SÇw[]MhYUQ�Â$[]Ä�ÅIÈI=@?G=SMN[]X�Â�?DÇwÇSMN^�Y�[©ÈI='TUA�=wRIMNQ�?DL Ë [©ÇSMN=SRIÄ"YU^�ÅP^�X¨YU^�XU=wQ�È_Å¨[©XÍ=SRI^
MNXIMN=SMh?DLNMNú�?G=SMN[]X�Ây^�XU=SÇS[©MhYUQ�Ð O+RIMNQ­YU^�ÅP^�X¨YU^,X¨Â$A�Ä�?�A
TP^�þ]^�ÇwA'QS=wÇS[]X Ë MNX'QS[©Ä�^*Â�?GQS^�Q�FIM>Ð ^]Ð3QSÄ�?GLNL
ÂwR¨?DX Ë ^�Q�M¢X�=wRI^�M¢X_M¢=wMh?DL*Â$^�XU=wÇS[]MhYUQ�Â�?DX�ÅIÇw[IYUÈ¨Â$^�?£=w[]=$?DLNLNA�YUM��¶^�Çw^�XU=�Çw^�QSÈILN=�Ðÿ<>X�[©Ç@YU^�Ç�=S[
[Dþ]^,Ç@Â$[©Ä�^�=SRIMNQ�ÅIÇS[©TILN^�ÄÊF =SRI^£^ �V^�Â$ÈI=SMN[©XÍ[DJ
=SR_^�?GL Ë []ÇwM¢=wRIÄ�Î+?DQ'MN=S^,Ç@?D=w^�Y�Qw^�þ]^�Ç$?DL
=wMNÄ�^�Q�F
QS=$?DÇw=SMNX Ë JmÇS[©ÄûYUM���^�ÇS^,X�= M¢X_M¢=wMh?DL�Ây^�XU=SÇS[©MhY&þ]?DLNÈI^�Q�Ð}O+RI^¥XUÈIÄ'TP^�Ç�[DJ¨MN=S^,Ç@?D=wMN[]XIQ�Î+?DQ0YU^�ÅP^�X¨YU^,X�=
[]XÌ=SRI^8Â$[]XUþ]^,Ç Ë ^,X¨Â$^£þ]?GL¢È_^�Q�F¥?DX¨Y ÈIÅ¨[©X�=SRI^£Â$^�XU=wÇS[]MhYUQ�ÇS^�?©ÂwRI^�Y�Ð�O+RIMNQ�YU^,Å¨^�XPYU^�X¨Â$A�Î+?DQ
?]Â,Â$[]Ç$YUMNX Ë =S['=wRI^�Jm[]LNLN[DÎ+MNX Ë Â$[]X¨YVM¢=wMN[]XIQ��

O+R_^ ?GL Ë []ÇwM¢=wRIÄ Î ?GQ}ÆPÇSQS=�Çw^�Å¨^�?D=S^�Y<��Ã .+=wMNÄ�^�Q�F�=SR_^+R¨?DLN=SMNX Ë Ây[]X¨YUMN=wM¢[©X
Î+?DQ%YV^�Â$MhYU^�Y&ÈIÅP[]X
T¨?GQS^�Y�[©X�=wRI^�Jm[©L¢LN[DÎ+MNX Ë QS=w^�ÅIQ��

%mM�)  0?©ÂwR�M¢=w^�Ç@?G=SMN[]X8ÅIÇw[VYVÈ¨Â$^�Y�F3TP^�QSMhYU^�=SRI^�Â$^,X�=wÇS[©MµYVQ�F�?�Ä�^�?DQwÈIÇ@?GTILN^�Çw^�QSÈ_L¢=�Ð'O+RIMNQ�ÇS^�QwÈILN=
Î+?DQ�=SRI^�?�þ©^�Ç@? Ë ^�YVM¢þ©^�Ç Ë ^�X¨Â$^&[DJ­?GL¢L3=SRI^C[]TIQw^�ÇSþ]?G=SMN[]X£þ©^�Â$=w[]ÇSQ�FP^�?]ÂwR8[]XI^
=w['MN=SQ�ÂyL¢[©QS^�Qw=
Â$^,X�=wÇS[©MµYVQ�Ð

%mMNM�)�O+RI^,QS^
Çw^�QSÈILN=wQ*Î¥^�ÇS^
[©Ç@YU^,ÇS^�Y�JKÇS[]Ä L¢[DÎ¥^�Ç+=w['RIM Ë RI^�Ç�Ð

%mMNMNM�)+<KJ0=SR_^
Ç@?GX Ë ^�[DJ0=wRI^
LN[DÎ­^,Ç .�'�� [DJ%=wRI^
Q$Â�?DLN^ %m[GJ§Çw^�QSÈ_L¢=wQ )5Î ?GQ*TP^�LN[DÎÿ?&=SRIÇw^�QSR_[]LhY�FP=SRI^
ÅIÇw[IÂ$^�QSQ�Î+?DQ+R¨?GLN=S^�Y�Ð�O+R_^�=wRIÇS^,QSRI[©LµY�ÈIQw^�Y�Î+?DQ1'_Ð �_Ð

%mMNþ�)��3MNþ]^&Ä�[©ÇS^
MN=S^,Ç@?D=wMN[]XIQ�[DJ+=SR_^ê?GL Ë []ÇwM¢=wRIÄ-Î¥^�ÇS^�Â�?GÇSÇwM¢^�Y£[©ÈI=�F�?DX¨Yæ?DLNL�=SRI^'Çw^�QSÈILN=wQ
Î­^,ÇS^
ÂwRI^�ÂwÏ©^�Y�TP^ Ë MNXIXIMNX Ë Î+MN=SR�QS=w^�ÅÊH5[¨Ð&�]Ð

"	�!6�� '�à�áká�Ý�ÕKÛ]Û]Ú,â .ÊÞDØ +GÙGò'ßêÙ�Û]Ú,á
O+RI^'Çw^�QSÈILN=&[DJ*=wRI^<�©È¨?DXU=SMNú�?G=SMN[]X8ÅIR¨?GQS^8%m=SR_^�Â$^�XU=wÇS[]MhYUQ�)�F�Î¥^�ÇS^�ÈIQS^�Y�MNXÊ=wRI^�MNXIMN=wMµ?GLNM¢ú�?D=SMN[©X
[DJ�?8RIMhYIYV^�XÿZ£?GÇSÏ][DþÌÄ�[IYU^�L>ÐùO+RI^£Ä�[IYU^,L¢MNX Ë Â$[©X�=wMNX�È_^�Y�TUA{Â$[©Ä�ÅIÈ_=SMNX Ë ?DLNL+=SRI^8Ä�[IYU^,L
Å¨?GÇ@?DÄ�^�=S^,ÇSQ*È_X¨YU^�Ç�=SR_^
MNXIMN=SMh?DLNMNú�?D=wMN[]X'MNXIQSÅ_M¢Çw^�YæT�A�=SRI^'Â$^�XU=wÇS[]MhYUQ�Ð*O+R_^
Å¨?DÇ$?DÄ�^�=S^�ÇwQ*[GJ­=SRI^
JmÈILNL¥Ä�[IYU^�L¥MNX¨Â$LNÈ¨YU^£?æQS^�='[GJªÂ$^,X�=wÇS[©MµYVQ�?DXPY�?æÄ�?D=wÇSM���[DJ�=wÇ@?GXIQSMN=SMN[©X�ÅIÇw[]T¨?GTIMNL¢MN=wM¢^,Q�Ð�O+RI^
=SÇ$?DMNXIMNX Ë [GJ%=wRI^*Ä�[VYV^�L¨Î+?DQ¥ÅP^�Ç>Jm[©ÇSÄ�^�Y'ÈIQwMNX Ë =wRI^*Qw^ Ë Ä�^�XU=@?GL �5Ã>Ä�^�?GXIQ ?GL Ë []ÇwMN=SRIÄýÇS^$Jm^,ÇSÇS^�Y
=S['MNX�QS^�Â$=wMN[]X �_Ð �_Ð

`5Jm=S^,Ç0ÇS^�?©ÂwRIMNX Ë Â$[]XUþ]^,Ç Ë ^,X¨Â$^]F©=SRI^¥QS=$?D=w^�Q0[DJP=SRI^+Ä�[VYV^�L]Î¥^�ÇS^+[©Ç@YU^,ÇS^�Y&?]Â�Ây[]Ç@YVM¢X Ë =w[�=SRI^�MNÇ
=SMNÄ�^
LN^�X Ë =wR %m=wRI^'=S[©=@?DL =SMNÄ�^&=SR¨?G=�=SRI^�QSAUQS=w^�Ä QSÅP^�XU=�MNX8^�?]ÂwR�QS=$?D=w^()�Ð�O+RIMNQ�Î+?DQ�YU[©XI^'MNX
[]Ç$YU^�Ç�=S[�R¨?�þ©^­?+XP?D=SÈ_Ç@?DLU[©Ç@YU^�Ç¥?DX¨Y�=w[�T¨^+?DTILN^0=w[
Â$[]Ä�Å¨?DÇw^%TP^�=>Î¥^�^�X'=wRI^+ÇS^�QwÈILN=SQ�[DJ�YUM��¶^�Çw^�XU=
Ä�[IYU^,L¢Q�Ð



���

` =>AUÅIMhÂ�?DL¥^��¨?DÄ�ÅILN^'[DJ*QwÈ¨ÂwR�Ä�[IYU^,L¢MNX Ë Â�?GX�TP^�Qw^�^�X�MNX8Æ Ë ÈIÇw^
.IÐ£O+R_M¢QCÆ Ë ÈIÇS^�QSRI[DÎ+Q
Ä�[IYU^,L¢MNX Ë [GJ�QSÅ_M¢Ï©^�=SÇ@?GMNXIQ'ÈIQSMNX Ë ö�YUM��¶^�Çw^�XU=�Qw=@?D=w^�Q�F¥^�?©ÂwR{[GJ�Î+RIMhÂwR�MNQêÂwR¨?GÇ@?]Ây=S^�ÇwM¢ú,^�Y�TUA
YUM���^�ÇS^�XU=
Qw^�=
[GJ Â$^�XU=SÇw[]MhYUQ�Ð  §M Ë RU=�Â$^�LNLNQ�Î­^,ÇS^'ÈIQw^�Y8=S[�=SÇ$?DMNX£=wR¨?D=�Ä�[IYU^,L~FP=wR�È_Q�^�?]ÂwRÊQw=@?G=S^
RI[©LµY&^,M Ë RU=­YUMNÄ�^�X_QSMN[]X¨?GL©Æ¨ÇSMNX Ë Ç@?G=S^�þ]^�Â$=w[]ÇwQ�Ð0O+R_^*QS=$?D=w^�Q ?GÇS^�Â$[]XIX_^�Â$=S^�Y�þUMh?�?DÇwÇS[DÎ+Q�FUÎ+R_[]QS^
Î+MhYU=SR�MNQ¥ÅIÇS[©Å¨[©ÇS=SMN[©X¨?DL�=w['=SRI^
=wÇ@?GXIQSMN=SMN[©X�ÅIÇw[]T¨?GTIMNL¢MN=>A&T¨^,=>Î­^�^,XÊ=wRI^
YUM��¶^�Çw^�XU=*Qw=@?D=w^�Q�Ð

state 1 state 2

state 3 state 4
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j]emlwz¥g�d�fk�]l}s>lSxy�Dq*n�zDlt��g�d]¡%nyoVfk�]l�zDx�fKx��>�$lSx,vK�*s>l>rDs>lSeKl>dDfmlwz��9�+�¥eKlSvSnyd]zDe¨n$oIekrDg�¯�l}fks>x$g�d]e
fh�]x�f��Pl>s>l�fh�]l�n$�]eKl>s>�$x�fkgin$d­n$oIfk�]l%eKfKx�fml,¦

"	� "	��)0Ø@Ù9Ö$Ö@ì@ä$ÙGØ�Ø@Ú,á¢Þ9Ô~ÕmÙGâUÖ�ä$ÙDß�×¨à©ÔSÞ�Ô>ÕmÙDâ
O+RI^
Â$[©Ä�ÅIÈI=$?D=wM¢[©X'[DJ�=SRI^�RIMhYIYU^,X�Z£?GÇSÏ][Dþ'Ä�[IYU^�L�?DLNQS[&ÅIÇS[IYUÈPÂ$^�?C=S^�Ä�Å¨[©Ç@?DLPQS^ Ë Ä�^,X�=$?D=wM¢[©X
[DJP=SRI^+QwÅIMNÏ]^¥=SÇ@?GMNXIQ�FDMNXU=S[�Qw=@?D=w^�Q�Ð�O+R_M¢Q�Qw^ Ë Ä�^�XU=@?D=wMN[]X�Â�?GX�TP^¥Jm[©ÈIX¨YC[]ÈI=3ÈIQSMNX Ë =SR_^*YU^�Â$[IYUMNX Ë
ÅIÇw[]TILN^�Ä8FDÎ+RIMhÂwR'=S^�LNLNQ�Jm[©Ç­? Ë MNþ©^�X�Ä�[IYU^�L¨?GX¨Y'?�QS^��]È_^�X¨Â$^�[DJ}[©TIQS^,ÇSþ]?D=wMN[]X&Î+R¨?D=¥MNQ0=SRI^+Ä�[]Qw=
ÅIÇw[]T¨?GTILN^
QS^(�©ÈI^,X¨Â$^�[GJ0QS=@?G=S^�QC=SR¨?G=*ÅIÇw[VYVÈ¨Â$^�YæMN=�Ð�`*X8^��¨?DÄ�Å_L¢^�[GJ§QwÈ¨ÂwR�?:QS^ Ë Ä�^�XU=$?D=SMN[©X�MNQ
ÅIÇw^�QS^�XU=w^�YÌM¢X8Æ Ë ÈIÇw^ /IF3MNXÊÎ+R_MµÂwRÌ=SRI^'QwÅIMNÏ]^�=wÇ@?GM¢X_Q
[DJ1	£Â$^�LNLNQ'?DÇS^'QwRI[DÎ+X}Ð�O+RI^�=S^�Ä�Å¨[©Ç@?GL
QS^ Ë Ä�^,X�=$?D=wM¢[©X£[DJ¥=SRI^&Ä�[IYU^�L�MNQ
YUÇ@?�Î+Xæ[Dþ]^�Ç�=SR_^�Ä %K=SRI^'þ©^�ÇS=wMµÂ,?DL0LNMNXI^�Q�)�Ð �¥[]XIQw^�Â$ÈI=wMNþ]^&T¨?DQwMµÂ
=SMNÄ�^*ÈIXIMN=wQ�%m^�?]ÂwRÊÂ$[©XIQSMNQS=wMNX Ë [GJ ��'�' � � )5T¨^�LN[©X Ë MNX Ë =w['=SRI^
Q$?DÄ�^�Qw=@?G=S^'Â$[]XIQw=SMN=SÈ_=S^�?&=wM¢Ä�^
QS^ Ë Ä�^,X�=�Ð0O+RI^�MNX¨YU^ �V^,Q*[DJ0=wRI^�QS^CQS^ Ë Ä�^�XU=SQ�?DÇw^�QwRI[DÎ+X£?DTP[Dþ]^�=SR_^
QSÅIMNÏ©^
=SÇ$?DMNXIQ�FI?G=+=SRI^C=S[]Å
[DJ�=SRI^ªÆ Ë ÈIÇw^]Ð�O+RI^�Qw^
MNX¨YU^��I^�Q�Î+MNL¢L�R_^�X¨Â$^$JK[]ÇS=wR£TP^ªÂ,?DLNLN^�Y�=SRI^'á¢Þ©é$Ú�á Ö­[DJ�=SRI^�Qw^ Ë Ä�^�XU=SQ�Ð

>�^8R¨?�þ©^ÊÈIQw^�Y =SR_M¢Q�Qw^ Ë Ä�^�XU=@?D=wMN[]XÍ=w[ Ây[]Ä�Å_ÈI=S^£=wRI^�Å¨?GM¢ÇtÃ~Î+MNQw^�Â$Çw[]QwQ>ÃSÂ$[]ÇwÇS^�Lh?D=wMN[]XÑMNX
YUM���^�ÇS^�XU=�QS=@?G=S^�Q�[DJ�=SRI^
Ä�[IYU^�L>Ð�O+RIMNQ*Â$[©Ä�ÅIÈI=$?D=wM¢[©X'Î ?GQ+Å¨^,Ç>Jm[©ÇSÄ�^�Y�?GQ0JK[]LNLN[DÎ+Q �
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%mM�)"`�L¢L =SRI^�YI?G=@?:JmÇw[]Ä ?�Çw^�Â$[]Ç$YUMNX Ë Qw^�QSQwM¢[©X�Î­^,ÇS^'QS^ Ë Ä�^,X�=w^�Y�?DXPY£Lh?DTP^�LN^�Y�?©Â�Â$[]Ç$YUMNX Ë =S[
=wRI^
Ä�[IYU^,L~Ð

%mMNM�)�`�L¢L_=SRI^+QwÅIMNÏ]^¥=SÇ@?GMNXIQ�Jm[©ÈIX¨YCM¢X&=SR_^+QS^ Ë Ä�^�XU=SQ [DJ¶? Ë MNþ]^�X&QS=$?D=S^+Î¥^�Çw^*Â$[]LNLN^�Â$=w^�Y'=w[ Ë ^,=SRI^�Ç�Ð

%mMNMNM�)1�_ÇS[©Ä =SRI^�QSÅIMNÏ©^*=SÇ$?DMNXIQ¥QS[&QS^�LN^�Ây=S^�Y�F_[]XILNA&QS^ Ë Ä�^�XU=wQ­Î+MN=SR�?�LN^�X Ë =SR�[GJ}Ä�[©ÇS^+=SRP?DX ��'�'�'
� � Î¥^�ÇS^CÈIQS^�Y�=w[�Â$[]Ä�ÅIÈI=S^�=SRI^&Â$ÇS[©QSQ>ÃSÂ$[©ÇSÇS^,Lµ?G=SMN[]X\JmÈIX¨Â$=wMN[]XIQ�Ð

%mMNþ�)�O+RI^'Â$[©Ä�ÅIÈI=$?D=wM¢[©X�[GJ­=SRI^'Â$Çw[]QSQtÃtÂy[]ÇSÇw^�Lh?D=wM¢[©X£JKÈIX¨Â$=wM¢[©XIQ*Î+?DQ�Â�?DÇwÇSMN^�Yæ[]ÈI=�?DQ�YU^�Q@ÂyÇSMNT¨^�Y
MNX�Qw^�Â$=wM¢[©X �IÐ-�_Ð �_Ð

%mþ�) O+RI^CÇS^�QwÈILN=SQ*[GJ0=SRIMNQ*Â$[©Ä�ÅIÈI=$?D=wM¢[©X'Î­^,ÇS^�Â$[©LNL¢^�Â$=S^�Y\M¢XU=w[&Æ Ë ÈIÇw^�Q�Ð& 0?©ÂwR�Æ Ë ÈIÇw^
MNX¨Â$LNÈ¨YU^�Y
=wRI^£Â$[]ÇwÇS^�LN[ Ë Ç@?GÄ�Q&[DJª?8QwÅ¨^�Â$M²Æ¶Â�Å¨?GM¢Ç&[DJ
Â$^�LNLNQ'MNX ?GLNL YUM���^�ÇS^,X�=�QS=$?D=S^,Q�[DJ�=SRI^�Ä�[VYV^�L>Ð
O+RI^,QS^�Æ Ë ÈIÇS^,Q*Î¥^�ÇS^
Å_ÇSMNXU=S^�Y�?DXPY�Q$Â�?DX_XI^�Y�Ä�?DXUÈ¨?DLNLNA]Ð
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O+RI^'Ä�[VYV^�LNM¢X Ë YU^�Q$Â$ÇSMNTP^�Y�?DTP[Dþ]^'Î+?DQ
Çw^�ÅP^�?D=w^�YÌQS^�þ©^�Ç@?GL­=wM¢Ä�^�Q�Jm[]ÇC^�?]ÂwR�[GJ =wRI^�Çw^�Â$[©Ç@YUMNX Ë
QS^,QSQSMN[©XIQ�Ð� 0?©ÂwR'ÇS^�ÅP^�=SMN=wM¢[©XêYVM ��^�Çw^�Y'MNX
MN=SQ�MNXIMN=SMh?GLVÂy[]X¨YUMN=wM¢[©XIQ�F©?DX¨YCAUM¢^,LµYV^�Y�YVM ��^�Çw^�XU=0Ä�[IYU^�LNQ�Ð
O+RUÈIQ 
8¿ �K»�Á � � � Qw^�=SQ�[DJ�Å¨?DÇ$?DÄ�^,=S^�ÇwQ+Î­^�Çw^�Â$[©Ä�ÅIÈI=w^�Y&JK[]Ç+^�?©ÂSR�Çw^�Â$[]Ç$YUMNX Ë Qw^�QSQwMN[]X}Ð

<>=¥Î+?DQ Jm[]ÈIXPY&=SR¨?G=­?DLNLP=SRI^�Qw^�Ä'ÈILN=SMNÅILN^0QS^,=SQ*Â$[©X�þ©^�Ç Ë ^�Y'=w[ê?ªXI^�?DÇwLNA'MµYV^�XU=SMhÂ�?DL_Å¨?DÇ$?DÄ�^,=S^�Ç
QS^,=SQ&Î+M¢=wR�?DLNÄ�[©QS=�=SRI^'Q$?DÄ�^&^�ÇwÇS[]Ç&Ä�^�?DQSÈ_ÇS^]Ð�O+RIMNQ�Î ?GQ
=SÇwÈI^�Î+RI^,X�=SRI^�YI?D=$?�Î¥^�Çw^�=@?GÏ]^�X
JmÇw[]Ä-=SR_^�Q$?DÄ�^�TP^�R¨?�þUMN[]Ç$?DL}Ä�[IYU^]Ð�O+RIMNQ+J~?©Â$=*Î+?DQ�QS^,^�X�ÂyL¢^�?DÇSLNA�Î+RI^�X�YUM���^�ÇS^�XU=
Çw^�Â$[©Ç@YUMNX Ë
QS^,QSQSMN[©XIQ�Î­^�Çw^�=$?DÏ©^�X}F¨?GX¨Y£?GL¢Qw['Î+RI^�X£Ä�[IYU^�LNQ+[DJ­YI?G=@?CJmÇw[]Ä =SRI^
Q$?DÄ�^�Çw^�Â$[©Ç@YUMNX Ë YI?�A�F_TIÈI=
JmÇw[]ÄïYUM���^�ÇS^,X�=�T¨^,R¨?�þUM¢[©Ç@?GL�Ä�[IYU^�Q�FUÎ­^�Çw^�^��¨?DÄ�MNXI^�Y�Ð

O+Î¥[£^��¨?GÄ�ÅILN^�Q�[DJ*Ä�[IYU^�LNQ !�Â$^�XU=wÇS[]MhYUQ'?DÇw^�ÅIÇw^�QS^,X�=w^�YÌMNX£Æ Ë ÈIÇS^9	IÐ�O+RIMNQ�Æ Ë ÈIÇS^�QSRI[DÎ+Q
=SR_^�Çw^�QSÈILN=wQ�[GJ0Ä�[IYU^�LNMNX Ë =SRI^�Y_?D=@?:Î+MN=SR .&Qw=@?D=w^�Q�F¶Jm[]Ç�?'ÇS^�Â$[]Ç$YUMNX Ë Qw^�QSQwM¢[©XÊ=wR¨?D=�RI[]LhYUQ�=SRI^
QSÅ_M¢Ï©^+=SÇ$?DMNXIQ¥[DJ�/
Â$^�LNLNQ�Ð�O+Î¥[�QS^�=wQ+[DJ%Â$^�XU=wÇS[]MhYUQ5% � ?GX¨Y���)0?DÇw^*=wRI^+[]ÈI=wÅIÈI=¥[DJ}YI?D=$?�JmÇw[]Ä =SRI^
!@Bª[�#*Ä�[IYU^­MNX&=SRIMNQ0Çw^�Â$[©Ç@YUMNX Ë Qw^�QSQwMN[]X}Ð�O+RI^,QS^*=>Î¥[�QS^�=wQ­?DÇw^+=SRI^+[©ÈI=@Ây[]Ä�^¥[DJ}YUM���^�ÇS^�XU=¥Å¨?DÇw=SQ
[DJ+=SR_^�YI?D=$?IÐ&O+RI^&[]=SR_^�Ç
QS^,=
[DJ*Â$^�XU=SÇw[]MhYUQ % À )�MNQ�=SR_^'[]ÈI=wÅIÈI=
[GJ YI?D=$?:JmÇS[©Ä2=SR_^
!@H+[GÃtBª[�#
Ä�[IYU^©Ð}<>X�^�?]ÂwR�[DJ�=SRI^
Â$^�XU=wÇS[]MhYUQ�?
Qw^�=+[DJ�T¨?DÇwQ+MNQ­QwRI[DÎ+X}FUÎ+RI[©QS^�RI^�M Ë RU=+MNQ¥ÅIÇS[©Å¨[©ÇS=SMN[©X¨?DLP=S[
=SR_^*ÆPÇSMNX Ë Ç@?G=S^�[DJ0=wRI^
Â$^�LNLNQ�Ð

O+R_^�ÈIÅIÅP^�Ç£=>Î¥[ Ây^�XU=SÇS[©MhYÍQw^�=SQ8QSRI[DÎ ?ÌRIM Ë RÍQwM¢Ä�MNLµ?GÇSMN=>AUF0Î+RI^�Çw^�?DQæ=SRI^�LN[DÎ¥^�Ç�QS^�=£[GJ
Â$^�XU=wÇS[]MhYUQ�YUM��¶^,ÇSQ'JKÇS[]Ä"=SR_^�ÄÊÐù<>=�Â�?DXÍTP^£Qw^�^�X =SRI^�Çw^$Jm[©ÇS^£=wR¨?D=�=SRI^£[©Ç@YU^,ÇSMNX Ë ÅIÇw[VÂy^�YUÈIÇw^
YU[U^�Q+TIÇwMNX Ë =SRI^�Çw^�QSÈILN=wQ*MNXU=S[�?&X¨?G=SÈIÇ$?DL�[©Ç@YU^�Ç�Ð0`�X�^��¨?DÄ�ÅILN^*[GJ%=SR_M¢Q+YUM���^�ÇS^�XPÂ$^êÂ,?DX�T¨^�Qw^�^�X
MNX�Ây^�LNL­H+[PÐ ��MNXÊÂ$^,X�=wÇS[©MµY�H5[¨Ð �IÐC<>X�QS^�=wQ � ?DX¨Y���MN=SQ�Æ¨ÇwM¢X Ë Ç$?D=w^'M¢Q�þ©^�ÇSA8LN[DÎ
F¨Î+R_^�ÇS^�?GQ
MNX�QS^�= À MN=SQªÆ¨ÇSMNX Ë Ç$?D=w^'M¢QCþ]^�ÇwA�RIM Ë R}Ð�O+RI^�YUM���^�ÇS^�XPÂ$^�Q'TP^�=>Î­^,^�X�=SRI^�QS^�=wQ
JmÇw[]Ä YUM��¶^�Çw^�XU=
TP^�R¨?�þUMN[]Ç@?GL�Ä�[IYU^�Q¥^��IRIMNTIMN=+QS[©Ä�^�M¢XU=w^�ÇS^�Qw=SMNX Ë ÅIR_^�XI[]Ä�^�X¨? �
%mM�) �U[©Ä�^¥[DJ}=wRI^
Â$^�XU=SÇw[]MhYUQ+YUMNQSÅILh?�A'?DLNÄ�[©QS=}MhYU^,X�=wMhÂ�?DL_Æ¨ÇSMNX Ë Ç@?D=w^�Q=%hJK[]Ç0^��¨?GÄ�ÅILN^]F]Ây^�XU=SÇS[©MhYUQ

H5[¨Ð��&?DX¨Y�H+[PÐ��'?DÇw^ª?GLNÄ�[]Qw=0MhYU^�XU=SMhÂ�?GL�MNX\?GLNL¨Qw^�=SQ�)�Ð
%mMNM�)��_[]Ç�=wRI^ Ây^�XU=SÇS[©MhYUQ�=SR¨?G=�QSR_[DÎ;YUM���^�ÇS^,X¨Â$^�Q T¨^,=>Î­^�^,Xï=wRI^ÍTP^�R¨?�þUMN[]Ç@?GL�Ä�[VYV^�Q�F�=SRI^

YUM���^�ÇS^,X¨Â$^&M¢Q+È_QSÈ¨?GL¢LNA'Qw^�^�X£MNX�=SRI^�Æ¨ÇwMNX Ë Ç@?G=S^
[GJ%[]X_^�[©Ç+=>Î­[�Ây^�LNL¢Q�Ð�<>X£Â$^�XU=SÇw[]MhY£H+[PÐ��IF
Jm[©Ç�M¢X_QS=@?GX¨Â$^]FG[]XILNA
=wRI^0ÆPÇSMNX Ë Ç@?G=S^¥[DJ}Â$^�LNL¨H+[PÐ���ÂwR¨?DX Ë ^�Q0TP^�=>Î¥^�^�X�YUM���^�ÇS^�XU=0TP^�R¨?�þUMN[]Ç$?DL
Ä�[VYV^�Q�Ð

%mMNMNM�)+O+RI^�?�þ]^,Ç@? Ë ^�Æ¨ÇSMNX Ë Ç$?D=S^æ[DJ�Â$^�LNLNQ�YU[U^�Q�XI[©=�ÂwR¨?DX Ë ^ÊYUÇ$?DÄ�?G=SMhÂ�?GL¢LNAUF}T_ÈI=�Ç$?D=SR_^�Ç�F�=SRI^
ÂwR¨?GX Ë ^+MNQ0Qw^�^�X�MNX&=SRI^�Â$[]Ä'T_M¢XP?D=SMN[©X�[GJ¨ÆPÇSMNX Ë Ç@?G=S^�Q¥MNX�YUM��¶^�Çw^�XU=­Â$^�XU=wÇS[]MhYUQ�Ð �¥^�LNL¨H5[¨Ð .IF
Jm[©Ç+^��¨?DÄ�ÅILN^]FIYU[U^�Q*X_[]=*ÂwR¨?DX Ë ^
MN=SQ�?�þ]^�Ç$? Ë ^*ÆPÇSMNX Ë Ç@?G=S^
TP^�=>Î¥^�^�X�YUM��¶^,ÇS^�XU=*TP^�R¨?�þUMN[]Ç$?DL
Ä�[VYV^�Q�FUTIÈ_=*=SR_^�Â$[]Ä'T_M¢XP?D=SMN[©X'[DJ%R_M Ë R�Æ¨ÇSMNX Ë Ç$?D=S^C[DJ­Â$^�LNL%H5[¨Ð�.'?DX¨Y�Ä�[IYU^�Ç@?G=S^�Æ¨ÇwM¢X Ë
Ç$?D=S^�[GJ Ây^�LNL%H+[PÐ���^ �VMNQw=SQ*[©XILNA'MNX�QS^,= À ?DXPY�X_[]=+MNX�Qw^�=SQ � [©Ç��+Ð
O+R_^ûÇw^�QSÈ_L¢=wQüÅIÇw^�QS^,X�=w^�Y�?GT¨[Dþ©^üÅP[]MNXU=ÿ=w[2?DX2MNXU=S^,ÇS^�Qw=SMNX Ë Æ¨X¨YVM¢X Ë � =wRI^ YUM��¶^�Çw^�XU=

Ä�[IYU^,L¢Q�Î+RIMhÂwR�ÂwR¨?GÇ@?]Ây=S^�ÇwM¢ú,^�Â$^�LNLNQ !±T¨^�RP?�þ�MN[©Ç�MNX8[]XI^&TP^�R¨?�þUMN[]Ç@?GL�Ä�[IYU^
Î¥^�ÇS^�þ]^�ÇwA£QSMNÄ�M¢Lh?GÇ�F
Î+RI^�Çw^�?DQCÄ�[IYU^�LNQ*[GJ ¾3Á	�*��¼ �Uº3» TP^�R¨?�þUMN[]Ç@?GL�Ä�[IYU^�Q�Î­^�Çw^�YUM��¶^,ÇS^�XU=�JmÇw[]Ä-^�?©ÂwRÊ[©=SRI^�Ç�Ð
O+RIMNQ
ÅIRI^,XI[]Ä�^�XI[]X&RI[©LµYVQ}JK[]Ç­?GL¢LU=wRI^+ÇS^�Ây[]Ç@YVM¢X Ë QS^�QwQSMN[]X_Q­^��¨?GÄ�MNXI^�Y�Ð±<>=0^�X¨?GTILN^�Q0ÈIQ0=w[
ÇS^,þ]^�ÇwQS^�=SRI^
ÅIÇw[VÂy^�QSQ�F�M~Ð ^]Ð:=S[�MhYU^�XU=SM²JmA£=wRI^'TP^�R¨?�þUMN[]Ç@?GL�Ä�[IYU^&[DJ­=wRI^�Ä�[]XIÏ©^�A�=wRIÇS[©È Ë R�?GX¨?DLNAUQSMNQ�[DJ+=SRI^
^�LN^�Â$=wÇS[GÃ~ÅIRUAUQSMN[©L¢[ Ë MhÂ�?GL%YI?G=@?&JKÇS[]Ä2Ây^�LNL¢Q�MNX£=SRI^'Â$[©ÇS=S^ �±Ð�O+R_M¢Q�MhYU^�XU=SM²Æ¶Â�?G=SMN[]X8Â�?DX8T¨^&Â�?DÇwÇSMN^�Y
[]È_=+ÈIQSMNX Ë =SRI^C^�þ]?DLNÈ¨?G=SMN[]X'ÅIÇw[]TILN^�Ä8Ð

O+R_^�XI^��I=A�©ÈI^�Qw=SMN[]XÑ=w[ÿTP^�^ �_?GÄ�MNXI^�YùÎ+?DQ8=SRI^�?]Â�Â$È_Ç@?]ÂyAü[DJ�=wRI^�Çw^�QS=wÇSMhÂ$=w^�Y Ä�[IYU^,L
%mÎ+MN=wRI[]ÈI=C=SÇ@?GXIQSMN=wM¢[©XÊÅ_ÇS[]TP?DTIMNLNMN=SMN^�Q
?DX¨YæÆPÇSMNX Ë Ç@?G=S^�Â$Çw[]QSQtÃtÂy[]ÇSÇw^�Lh?D=wM¢[©XIQ )&MNX�YU^�Q$Â$ÇSMNTIMNX Ë =SRI^
YI?G=@?IÐùO+RI^ �©È¨?GX�=wMN=@?D=wMNþ]^�Ä�^�?GQSÈIÇw^�[DJ�?]Â�ÂyÈIÇ@?©Â$A�F5ÈIQS^�Y M¢X�=wRIMNQ�Ä�[IYU^,L~F Î ?GQ'=SRI^8?�þ]^�Ç$? Ë ^
YUMNþ]^,Ç Ë ^,X¨Â$^�Ä�^�?DQSÈ_ÇS^8[DJ�?DLNL�Æ¨ÇSMNX Ë Ç@?D=w^�þ]^�Ây=S[]ÇwQ�JmÇw[]Ä =wRI^�MNÇ£Â$^�XU=SÇw[]MhYUQ�Ð-O+RI^�YU^ Ë Çw^�^�[GJ
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"Go" Mode

"No−Go" Mode

10 spikes/sec
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lw³�x$q+rD�il�nyoVfk�Ds>lSl}eKlSfKePn$oIvSl>dDfks~n$gizDew¦]®P�]l�jDrDrUl>s¨eKlSfKe�x$s>l3ois>n$q�fh�]l�eKx$q*l
��l>�]x$�,gin$s>x$��q*n�zDl��$fh�]lP�in$�Pl>s�emlwfIgiePo²s~n$q�x0z�g��Ul>s>l>dDf]�Ul>�]x$�,gin$s~xy��q*n�zDl,¦]�����Ufh�]l3emlwfmeP�Pl>s>l
fmx$¯�l>d+ois>n$q�fk�]l�emx$q*l3s>lSvwn$s~z�g�d]¡�eKlSeKehginydI¦

?]Â,Â$ÈIÇ@?©Â$A�Î+MNL¢L�R_^�X¨Â$^$JK[]ÇS=wRÊTP^�Â�?GLNL¢^�Y�=wRI^�ä$Ù�ÝIÚ�Ø$Ú�âPä�ç�[GJ%=SR_^
Ä�[IYU^�L>Ð�O+RI^CT¨^�=w=S^�Ç�=wRI^
Ä�[IYU^,L
^��IÅILh?DMNXIQ¥=SR_^ªY_?D=@?_FU=SRI^�Ä�[]ÇS^*Ây[]RI^�Çw^�XU=*MN=¥M¢Q�FI?DX¨Y:=SRI^�QwÄ�?DLNLN^�Ç0=wRI^�Ä�^�?GQSÈIÇw^�[DJ}^�ÇwÇS[]Ç�Ð0O+RIMNQ
Â$[©RI^�ÇS^,X¨Â$A£MNQ¥Ä�^�?GQSÈIÇw^�Y�T�A�=SRI^
?�þ©^�Ç@? Ë ^��=4PÃSYUMNþ]^�Ç Ë ^�X¨Ây^]F�?DX¨Y�MNQ­Å_ÇS^�Qw^�XU=S^�YæMNX�LN[ Ë Q$Â�?DLN^]Ð

<>X Æ Ë È_ÇS^�÷æ=SR_^�TP^�R¨?�þUMN[]Ç
[GJ*=SRIMNQ'Â$[]RI^,ÇS^�X¨ÂyA{MNQ�YV^�ÅIMhÂ$=S^�Y�JK[]Ç�?GL¢L¥[DJ*=wRI^ .8YI?�AUQ
=wR¨?D=
Î¥^�ÇS^�ÂSR_^�ÂwÏ]^�Y�Ð8O+RIMNQ�Æ Ë ÈIÇw^�QSR_[DÎ+Q�=wR¨?D=
=wRI^�Ây[]RI^�Çw^�X¨Â$AÌÄ�^�?GQSÈIÇw^�YUM��¶^,ÇS^�XU=SMh?G=S^�Q'TP^�=>Î¥^�^�X
=SR_^ªYVM ��^�Çw^�XU=+T¨^�RP?�þ�MN[©Ç@?DL�Ä�[IYU^�Q¥M¢X�?GLNL�[DJ}=SR_^�Çw^�Â$[©Ç@YUMNX Ë Qw^�QSQwM¢[©XIQ�Ð <>X�ö�Çw^�Â$[]Ç$YUMNX Ë QS^,QSQSMN[©XIQ
=SR_^\YVM ��^�Çw^�X¨Â$^�TP^�=>Î­^,^�XÍ=SR_^�TP^�R¨?�þUMN[]Ç@?GL­Ä�[IYU^�Q&M¢QCQSM Ë XIM²Æ¶Â,?DXU=<%K=SRI^�=wRIÇS^�QwRI[]LhY ÈIQS^�YÌRI^,ÇS^
Î+?DQ�?�YUM��¶^,ÇS^�X¨Ây^'[DJ0Ä�[©ÇS^
=wR¨?DX '_Ð-�'YUMNþ]^�Ç Ë ^�X¨Ây^()�Ð�<>X£=wRIÇS^,^�[GJ­=SRI^,Ä % � �S·�� ?GX¨Y À ����� ?DX¨Y
� � ��� )�QSM Ë X_MiÆ�Â�?DX¨Ây^
MNQ+XI[]=¥ÇS^�?©ÂwRI^�Y�FPTIÈI=+=wRI^�YUMNÇw^�Â$=SMN[©X¨?DLNMN=>A�MNQ+Ä�?DMNXU=@?DMNXI^�Y�Ð

O+R_^�Æ¨X¨YUMNX Ë Q­Å_ÇS^�Qw^�XU=S^�Y8?DTP[Dþ]^�QSR_[DÎÿ=wR¨?D=+?'YUM��¶^,ÇS^�X¨Ây^�^��IMNQS=wQ+T¨^,=>Î­^�^,X£=SRI^&Â$[]RI^,ÇS^�X¨Ây^
[DJ*QwÅIMNÏ]^'=wÇ@?DMNXIQC[DJ�YUM���^�ÇS^�XU=&T¨^,R¨?�þUM¢[©Ç@?GL0Ä�[IYU^�Q�Ð �¥?DQw^�YÌ[]X8=SRIMNQ&ÇS^�QwÈILN=�F�MN=
MNQ
ÅP[]QwQSMNTILN^'=S[
ÅIÇw^�YUMhÂ$=*=wRI^�T¨^,R¨?�þUM¢[©Ç@?GL¨Ä�[VYV^+JmÇw[]Ä =wRI^
Â$[]RI^,ÇS^�X¨Ây^�Ä�^�?DQwÈIÇS^�Jm[©Ç ? Ë MNþ]^,X�Qw^�=+[DJ0YI?D=$?IÐ�O+RI^
ÅIÇw^�YUMhÂ$=SMN[©X\Â,?DX�T¨^CÄ�?]YV^+M¢X�=>Î¥[�Î+?�AUQ �

%mM�) B�MNþ©^�X'Ä�[IYU^�LNQ�JK[]Ç­YUM���^�ÇS^,X�=+TP^�R¨?�þUMN[]Ç$?DLPÄ�[IYU^�Q M¢X�=SRI^�Q@?GÄ�^+ÇS^�Â$[]Ç$YUMNX Ë Qw^�QSQwMN[]X}FP?DX¨Y'?
Qw^�=­[GJ¶QwÅIMNÏ]^�=SÇ@?GMNXIQ�JmÇw[]Äû?GX¨Y ¿�º ��º%½���º TP^�R¨?�þUMN[]Ç@?GLIÄ�[IYU^©FDMN=0MNQ0Å¨[©QSQwM¢T_L¢^+=w[�Â$[©Ä�ÅIÈI=w^
=wRI^�Â$[©RI^�Çw^�X¨Â$^&Ä�^�?GQSÈIÇw^+[DJ}=wRIMNQ­Qw^�=*?DX¨Y:=S[
Çw^�Lh?D=w^�MN=0=w[�[©XI^*[GJ}=SRI^�T¨^,R¨?�þUM¢[©Ç@?GL¨Ä�[VYV^�Q�Ð
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%mMNM�)ÍB�MNþ©^�Xÿ=>Î¥[�QS^�=wQ�[DJ'QSÅIMNÏ©^�=SÇ@?GMNXIQ�Jm[]ÇÊYVM ��^�Çw^�XU=ÊTP^�R¨?�þUMN[]Ç$?DL�Ä�[IYU^�Q\JmÇS[©Ä =SR_^�Q@?DÄ�^
Çw^�Â$[]Ç$YUMNX Ë QS^�QwQSMN[]X3F}?DX¨Y�Î+MN=SR_[]ÈI=�?DÅIÅIÇw[]ÅIÇwMh?D=S^CÄ�[IYU^�LNQ�F_MN=*MNQ*ÅP[]QwQSMNTILN^
=S[�YUM��¶^,ÇS^�XU=SMh?G=S^
=wRI^'QS^�=C[DJ­QwÅIMNÏ]^&=SÇ@?GMNXIQ�JmÇw[]Ä !@Bª[�#�Ä�[IYU^
þ]^,ÇSQSÈ_Q !@H5[DÃSB�[�#PÐ�O+RIMNQªYVM ��^�Çw^�XU=SMh?D=wM¢[©XÊMNQ
?©ÂSR_M¢^,þ]^�Y8TUA�Â$[]Ä�ÅIÈI=SMNX Ë =wRI^�[©ÅI=SMNÄ�?GL}Ä�[VYV^�L�Jm[©Ç
^�?]ÂwR�Qw^�=�[GJ*QSÅIMNÏ©^'=SÇ@?GMNXIQ�F0?GX¨Y8=SRI^
Â$[©RI^�Çw^�X¨Â$^'[GJ§=wRI^
Qw^�=
?]Â�Â$[©Ç@YUMNX Ë =S['MN=SQ�Ä�[IYU^�L>Ð O+RI^
QS^,=*[DJ0QwÅIMNÏ]^
=wÇ@?DMNXIQ�Î+MN=SR Ë Çw^�?D=w^�Ç
Â$[©RI^�Çw^�X¨Â$^�Î+M¢=wR�Çw^�QSÅP^�Â$=¥=S[�MN=SQ�Ä�[VYV^�L�Â�?GX'T¨^+?DQwQSÈIÄ�^�YC=S[*TP^+=SR_^+ÅIÇS[IYUÈ¨Ây=%[GJ¶=wRI^ !@B�[ #
Ä�[VYV^]Ð
O+R_M¢Q�=>AUÅ¨^&[DJ ?GX¨?DLNAUQSMNQ+Î+?DQ�XI[]=�?DTILN^
=w[�^�Qw=@?DT_L¢MNQwRÊ?'QwM Ë XIM²Æ¶Â�?GX¨Â$^'Â$[]ÇwÇS^�Lh?D=wMN[]X£TP^�=>Î¥^�^�X

=SR_^*RIMhYIYU^,X'QS=@?G=S^�Q+[GJ}=SRI^�Ä�[IYU^�L>FD?DXPY'=SR_^*^��¨?]Ây= ?©Â$=SMN[]X_Q0=@?GÏ]^�X'TUA'=SR_^*?DXIMNÄ�?GL>Ð¨O+R_^*QS=$?D=w^�Q
Î¥^�ÇS^
?DT_L¢^+=w[�MhYU^,X�=wM²JmA�=wRI^ Ë ^�X_^�Ç@?GL�Ä�[IYU^¥Å¨^�ÇtJm[]ÇwÄ�^�Y:TUA'=SRI^�?DXIMNÄ�?GL %~?DQ+YU^�Q$Â$ÇSMNTP^�Y£?GT¨[Dþ©^()�F
TIÈI=*YVMµY�XI[©=­QwÈ � Â$^
È_Q+Î+M¢=wR�Æ¨XI^�Ç�ÇS^�Qw[]LNÈI=SMN[©X�ÅIÇw^�YUMhÂ$=SMN[©XIQ�Ð
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I:BL39A.003 I:BL39A.159 EXTERNAL FILE 
TYPE = 2 
REGULAR 
T=  219. S 
BIN= 10.0 

  5 TO  8 
RT = 7.02/S 
RC = 1.15/S 
L=  121 

AVRG1=  1.32/BN 
AVRG2=  2.26/BN 
HISPK=  2.66/S 
TIMPK=  31.00mS 

 -5  -4  -3  -2  -1   0   1   2   3   4   5 
TIME  MSEC X10 2 
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CROSS INTENSITY HISTOG.060     / 35 

ZNAV 

I:BL39A.001 I:BL39A.159 EXTERNAL FILE 
TYPE = 2 
REGULAR 
T= 1983. S 
BIN= 10.0 

  5 TO  8 
RT = 0.83/S 
RC = 0.63/S 
L=  684 

AVRG1=  0.94/BN 
AVRG2=  0.54/BN 
HISPK=  1.95/S 
TIMPK=  25.00mS 

 -5  -4  -3  -2  -1   0   1   2   3   4   5 
TIME  MSEC X10 2 

  0 

 39 

 78 

117 

156 

195 

S
P

IK
E

S
/S

E
C

 
X

1
0

 
-
2

 

CROSS INTENSITY HISTOG.061     / 35 

ZNAV 

I:BL39A.003 I:BL39A.159 EXTERNAL FILE 
TYPE = 2 
REGULAR 
T=  713. S 
BIN= 10.0 

  5 TO  8 
RT = 1.05/S 
RC = 0.70/S 
L=  374 

AVRG1=  0.44/BN 
AVRG2=  0.32/BN 
HISPK=  3.01/S 
TIMPK= -67.00mS 

 -5  -4  -3  -2  -1   0   1   2   3   4   5 
TIME  MSEC X10 2 

  0 
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CROSS INTENSITY HISTOG.062     / 35 

ZNAV 

I:BL39A.001 I:BL39A.159 EXTERNAL FILE 
TYPE = 2 
REGULAR 
T=  635. S 
BIN= 10.0 

  5 TO  8 
RT = 4.44/S 
RC = 0.64/S 
L=  358 

AVRG1=  1.51/BN 
AVRG2=  1.75/BN 
HISPK=  1.24/S 
TIMPK= -13.00mS 

 -5  -4  -3  -2  -1   0   1   2   3   4   5 
TIME  MSEC X10 2 
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CROSS INTENSITY HISTOG.063     / 35 

ZNAV 

I:BL39A.001 I:BL39A.159 EXTERNAL FILE 
TYPE = 2 
REGULAR 
T=  575. S 
BIN= 10.0 

  5 TO  8 
RT = 0.57/S 
RC = 0.83/S 
L=  340 

AVRG1=  0.25/BN 
AVRG2=  0.42/BN 
HISPK=  2.91/S 
TIMPK=-200.00mS 

 -5  -4  -3  -2  -1   0   1   2   3   4   5 
TIME  MSEC X10 2 

  0 
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CROSS INTENSITY HISTOG.064     / 35 

ZNAV 

I:BL39A.001 I:BL39A.151 EXTERNAL FILE 
TYPE = 2 
REGULAR 
T=  309. S 
BIN= 10.0 

  5 TO  8 
RT =14.28/S 
RC = 1.83/S 
L=  180 

AVRG1=  8.33/BN 
AVRG2= 13.02/BN 
HISPK=  3.37/S 
TIMPK= 478.00mS 

 -5  -4  -3  -2  -1   0   1   2   3   4   5 
TIME  MSEC X10 2 
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CROSS INTENSITY HISTOG.065     / 35 

ZNAV 

I:BL39A.001 I:BL39A.151 EXTERNAL FILE 
TYPE = 2 
REGULAR 
T=  209. S 
BIN= 10.0 

  5 TO  8 
RT = 2.84/S 
RC = 3.75/S 
L=  117 

AVRG1=  2.70/BN 
AVRG2=  2.79/BN 
HISPK=  6.49/S 
TIMPK= 300.00mS 

 -5  -4  -3  -2  -1   0   1   2   3   4   5 
TIME  MSEC X10 2 

  0 
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CROSS INTENSITY HISTOG.066     / 35 

ZNAV 

0 1 2 3
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AUMN^�LhY8MNX{?GX�A8[DJ*=wRI^�Â,?DQS^,Q'^��¨?DÄ�MNXI^�YÊ?�Å_RI^�XI[©Ä�^�XI[©X�QSMNÄ�MNLh?DÇ�=S[8=SRI^�[]XI^
QS^,^�XÿQw[�Â$LN^�?DÇwLNA{?DTP[Dþ]^©ÐÍO+R¨?G='M¢Q'MNX�XI[©XI^£[DJ�=SRI^,QS^�Â�?DQw^�Q�Î ?GQ�ÂSRP?DX Ë ^�[©TIQS^,ÇSþ]^�YÍMNX�=SRI^
Â$Çw[]QSQtÃtÂy[]ÇSÇw^�Lh?D=wM¢[©X�JmÈIXPÂ$=SMN[]X�T¨^,=>Î­^�^,XÊ=wRI^�Ç@?DXPYU[]Ä QS=$?D=S^,Q�Ð

�±¸���Á � ÀD¿ � � ÁK½Pº

O+RI^+?DMNÄ [DJ¨=wRI^­Î¥[]ÇwÏ�ÅIÇS^�Qw^�XU=S^�Y:RI^�Çw^+Î ?GQ}=S[
Â$[©XIQS=wÇSÈ¨Ây=­?+Ä�[VYV^�L]Çw^�Lh?D=SMNX Ë =SRI^¥RUAUÅ¨[©=SRI^�QwMNú�^�Y
Â$^�LNL²ÃS?DQSQw^�Ä'TILNMN^�Q­?GX¨Y�=SRI^
?D=w=SÇ$?]Â$=w[]ÇSQ+MNXU=SÇw[IYUÈ¨Â$^�Y�MNX�`�H*HCFUÎ+M¢=wR�=wRI^�QSÅIMNÏ]^�=SÇ$?DMNXIQ+[DJ�QS^�þ©^�Ç@?GL
Â$^�LNLNQ0Çw^�Â$[]Ç$YU^�Y�QSMNÄ'ÈILN=$?DXI^�[©ÈIQSLNAUÐ �+XILNMNÏ]^¥Ä�[©QS=�ÅIÇS^,þ�MN[©ÈIQ0Î¥[]ÇSÏ&Î¥^+=SÇS^�?D=S^�Y'=SR_^*QSMNÄ'ÈILN=$?DXI^�[©ÈIQ
ÇS^�Â$[]Ç$YUMNX Ë QÍ?DQÍ?èþ]^�Â$=w[]Ç�Ç@?GX¨YU[©Ä6ÅIÇw[IÂ$^�QSQù[DJÊQwA�XPÂSR_ÇS[]X_[]ÈIQ�QSÅ_M¢Ï©^ÿ=wÇ@?GM¢X_Q�Ç@?G=SRI^,Ç{=wR¨?DX
MNX¨YUMNþUMhYUÈ¨?DL�Å¨[©MNX�=�ÅIÇS[IÂ$^,QSQS^,Q�Ð2Z�[©ÇS^�[Dþ©^�Ç�F�Ç@?G=SRI^,Ç�=wR¨?DXÑÂ$Çw^�?D=wM¢X Ë R_M¢Qw=S[ Ë Ç@?GÄ�Q'[GJê?]Â$=wMNþ�MN=>A
% 
 �UO*É1)¥TUA�?DLNM Ë X_Ä�^�XU=�[DJ�Ä�?DXUA
Çw^�ÅP^�?D=w^�Y£Qw^(�©ÈI^�X¨Ây^�Q*TUA�?GX�^��I=w^�ÇSX¨?GL}Qw=SMNÄ'ÈILNÈIQ�FGÎ­^�Jm[©LµYV^�Y
=SR_^�ÇS^�Â$[©Ç@YU^�YüQw^(�©ÈI^�X¨Ây^�Q�MNX ?GXÿÈIX_QSÈIÅP^�ÇSþUMNQS^�YüÄ�?DXIX_^�Ç�F�T¨?DQw^�Y []X_L¢Aù[]X =SRI^�Qw=@?D=wMNQS=SMhÂ�?GL
QSMNÄ�M¢Lh?GÇSMN=>A�[GJ�=SRI^Ìþ]^�Â$=w[]Ç8ÅIÇS[IÂ$^,QSQ�Ð"O+RIMNQ£Ä�^�=SR_[VYù[DJ�?GX¨?DLNAUQSMNQ�ÅIÇw[Dþ�MhYU^,QÊ=wRI^�Jm[©LNL¢[DÎ+MNX Ë
?]YVþ]?DXU=@? Ë ^�Q+?DX¨Y�Â$[©XIQS^��]È_^�X¨Â$^�Q��
2 <>=0È_=SMNLNM¢ú,^�Q ?GLNLI=SRI^�ÇS^�Ây[]Ç@YV^�Y�?]Â$=wM¢þUMN=>AUF9?GQ­LN[©X Ë ?DQ0=wRI^*Çw^�Â$[]Ç$YUMNX Ë M¢Q QS=@?GTILN^]FI?DXPY&XI[]=�#yÈIQS=

=wRI^�Å¨[©ÇS=SMN[©XIQ­X_^��I=­=w[�Qw=SMNÄ'ÈILNM>Ð¨O+R_M¢Q¥TUA'MN=SQS^,LiJ�[DJm=w^�X�^ �V=wÇ@?©Â$=SQ+Ä�[]ÇS^+È_QS^$JmÈ_L}YI?D=$?
[©ÈI=­[GJ
?&QwM¢X Ë LN^*Çw^�Â$[]Ç$YUMNX Ë Y_?�A�Ð
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2 O+RI^'?DXP?DLNAUQSMNQ*MNX¨YUÈPÂ$^�Q�?GXÊÈIX_QSÈIÅP^�ÇSþUMNQS^�Y8QS^ Ë Ä�^�XU=@?G=SMN[]Xæ[DJ­=wRI^�YI?D=$?'MNXU=S[ !SQS=$?D=w^�Q/#£[GJ
QwM¢Ä�MNLµ?GÇ­?]Ây=SMNþUM¢=>AUFUT¨?GQS^�Y�[]Xæ=SRI^�QS=$?D=wM¢Qw=SMhÂ�?GL}QSMNÄ�M¢Lh?GÇSMN=>A�[GJ%=wRI^�Æ¨ÇwM¢X Ë ?]Â$=wM¢þUMN=>A�[GJ§?GL¢L3=SRI^
Çw^�Â$[]Ç$YU^�Y&Â$^�LNLNQ�Ð3O+RI^0XUÈIÄ'TP^�Ç�[DJPQS=@?G=S^�Q3=SR¨?G=%Â�?GX
TP^0ÇS^�Qw[]LNþ]^�Y
MNX�=SRIMNQ3Î ?�A�M¢Q}YV^�=S^�ÇwÄ�MNXI^�Y
TUA�=SRI^ªÆ¨ÇSMNX Ë Ç@?D=w^�Q�FPXUÈIÄ'TP^�Ç*[GJ0ÇS^�Â$[©Ç@YU^�Y�Â$^�LNLNQ�F�?DX¨Y�=w[]=@?GL%?GÄ�[]È_X�=+[GJ0ÇS^�Â$[©Ç@YU^�YÊYI?G=@?
MNX£?&QSMNX Ë L¢^�Qw^�QSQwM¢[©X}Ð¥O+RIMNQ+XUÈIÄ'T¨^,Ç+QSRI[©ÈILhY�X_[]=+TP^�Â$[]XVJmÈIQS^�Y�Î+MN=SR�=SRI^�!SÇS^�?DL #'XUÈIÄ'T¨^,Ç
[GJ*QS=@?G=S^�Q&[DJ�Ây[]LNLN^�Â$=SMNþ©^�?]Â$=wM¢þUMN=>A8M¢X�=wRI^�Y_?D=@?_Ð�O+RI^'XUÈIÄ'TP^�Ç
[DJ�YVM¢Q$Â$^�ÇwXIMNTILN^�QS=$?D=w^�Q�MNQ
^�QwQS^�XU=wMµ?GLNL¢A�?æÄ�[IYU^�LNMNX Ë MNQwQSÈI^�?DX¨Y QSRI[©ÈILhY8T¨^�YU^�=S^,ÇSÄ�MNXI^�Y8T�A�ÂyÇS[]QwQ>Ã>þ]?DLNMhYI?D=wMN[]X8[]Ç�?
QwM¢Ä�MNLµ?GÇ�Ä�[IYU^�L�[©Ç@YU^�Ç+^,QS=SMNÄ�?D=SMN[©X�Ä�^,=SRI[IY�FGJm[]Ç+=wRI^ Ë MNþ]^,X\Y_?D=@?_Ð

2 O+RI^�Ä�[©QS=
Qw=SÇSMNÏUMNX Ë Â$[©XIQS^��]È_^�X¨Â$^8[DJ*=wRI^�=w^�Ä�ÅP[]Ç$?DL¥QS^ Ë Ä�^�XU=@?G=SMN[]X3F}ÅIÇw[DþUMµYV^�Y�TUA8[]ÈIÇ
?GX¨?DLNAUQSMNQ�F,MNQ�M¢=wQ}Çw^�Lh?D=SMN[©X�=w[+=SRI^§Æ¨XI^�Ç3ÇS^�Qw[]LNÈI=SMN[©X
QS=wÇSÈ¨Â$=wÈIÇS^©F�?GQ�[]TIQw^�ÇSþ©^�Y
TUA�=SRI^0ÅP?DMNÇSÎ+MNQS^
Â$[©ÇSÇw^�Lh?D=SMN[©XIQ�Ð ��ÈIÇ3Æ¨X¨YUMNX Ë =SR¨?G=%=wRI^+Â$ÇS[©QSQ>ÃSÂ$[©ÇSÇS^,Lµ?G=SMN[]X_Q0T¨^,=>Î­^�^,X�=wRI^­Q$?DÄ�^0Å¨?DMNÇ3[DJ¶Â$^,L¢LNQ
Â�?GX�þ]?DÇSA�QwM Ë XIM²Æ¶Â�?GXU=SLNA8JmÇS[©Ä�QS=$?D=w^£=S[8QS=$?D=S^©F*?DX¨Y�Â�?GXÍÂSRP?DX Ë ^�QwM Ë XIM²Æ¶Â�?GXU=SLNA�YVÈIÇSMNX Ë
��'�'DÄ�Q�F©ÅIÇS[DþUMhYU^�Q*?&Â$[©Ä�ÅP^�LNL¢MNX Ë ^�þUMµYV^�X¨Â$^
=w['=SRI^�Jm[©LNL¢[DÎ+MNX Ë Â$Lh?DMNÄ�Q��
%KM )ýO+RI^&Â$ÇS[©QSQ>ÃSÂ$[©ÇSÇS^,Lµ?G=SMN[]XæM¢Q*?'Ây[]XIQw^(�©ÈI^�X¨Â$^'[GJ0=SRI^�Ây[]LNLN^�Â$=SMNþ©^ªYVA�XP?DÄ�MhÂ$Q+[GJ%=wRI^�Â$^�LNL²Ã

?GQSQS^,Ä'TILNAê?GX¨Y�XI[]=�#$È_QS=+=SR_^�Â$[]X_XI^�Â$=wM¢þUMN=>A�[GJ%=wRI^�=>Î­[�Â$^,L¢LNQ�Ð
%KM¢M�)&O+RI^�QS=$?D=S^,Q¥Jm[]ÈIXPY&T�A&=SR_^*Ä�[IYU^,L¨?DÇw^*MNX'J~?©Â$=0Çw^�@¨^�Â$=wMN[]XIQ+[GJ}ÇS^�?GL�M¢XU=w^�ÇSX¨?GL¶YVA�XP?DÄ�MhÂ

ÅIÇw[IÂ$^�QSQw^�Q'Î+RIMhÂwR�?GÇS^�Â$[©LNL¢^�Â$=SMNþ]^�?GX¨YæÇS^�Â$È_ÇSÇS^,X�=�F0QwÈ¨ÂwR�?DQ�YUAUX¨?GÄ�MhÂ
?G=S=SÇ$?]Â$=w[]ÇwQ
[]Ç
QwA�XVÃmÆ¨Çw^�ÂwR¨?DMNXIQ�Ð+O�[�=wRI^&T¨^�Qw=*[GJ§[©ÈIÇ*ÏUXI[DÎ+LN^�Y Ë ^]F_=SRIMNQ*MNQ+=wRI^�Æ¨ÇwQS=
YUMNÇS^�Ây=*^�LN^�Â$=wÇS[GÃ
ÅIRUAUQSMN[©L¢[ Ë MhÂ�?GLI^�þUMhYU^�X¨Â$^CJm[©Ç­QwÈ¨ÂwR£ÇS^�ÂyÈIÇSÇw^�XU=ªÂy[]ÇS=wMhÂ�?DL�YUAUX¨?DÄ�MµÂ,?DLIÅIÇw[IÂ$^�QSQw^�Q�Ð

O+RI^+^��IMNQS=w^�X¨Â$^�[DJ¶YVA�XP?DÄ�MhÂ�?GL�ÂwR¨?GX Ë ^�Q M¢X&=SR_^*Â$ÇS[©QSQ>ÃSÂ$[©ÇSÇS^,Lµ?G=SMN[]X&JKÈIX¨Â$=wM¢[©X�RP?DQ0?DLNÇS^�?]YUA
TP^�MNX Ë
QSR_[DÎ+X�MNX�ÅIÇS^�þUMN[]È_Q*Î¥[]ÇSÏUQ
õ `�23` B ÷��,øSÐ

O+R_^2QS=$?D=wM¢Qw=SMhÂ�?GLÑÄ�[IYU^�LÍÈ_QS^�Y Î ?GQï?�R_MµY_YU^�X Z£?GÇSÏ][Dþ"Ä�[IYU^,L %~É�Z£Z
)�F�Î+R_[]QS^
[]T_QS^�Çwþ]?D=SMN[©XIQÊÎ¥^�Çw^�=SR_^�Æ¨ÇwM¢X Ë Ç@?G=S^�þ©^�Â$=w[]ÇSQ�[GJ�QS^�þ©^�Ç@?GL�Â$^�LNLNQÊÇw^�Â$[©Ç@YU^�YýQwM¢Ä'È_L¢=$?DXI^,[]ÈIQwL¢AUÐ
��ÈIÇ Ä�[IYU^�L�?DQwQSÈIÄ�ÅI=SMN[]X Î+?DQ =SR¨?G=�F Ë M¢þ©^�X-=SR_^üQS=$?D=w^�Q�FÌ=SRI^ Â$^,L¢LNQÑ?DÇw^ûÂ$[©X¨YUMN=SMN[]XP?DLNLNA
MNX¨YU^�ÅP^�X¨YV^�XU=�F-
3[]MNQSQw[]XüÅ_ÇS[IÂ$^�QwQS^�Q�Ð�O+RI^�Ç$?D=S^,QÊÎ¥^�ÇS^�^,QS=SMNÄ�?D=S^�Y M¢XÑ?ÌQSLNMhYUMNX Ë Î+MNX¨YU[DÎ2[GJ
��'�'DÄ�Q�F¥Î+RIMhÂwR Ë ?�þ©^£Ç@?G=SRI^�ÇæÅ¨[U[]Ç�=S^�Ä�Å¨[©Ç@?GL*ÇS^,QS[]LNÈI=wMN[]X}Ð É5[DÎ­^�þ©^�Ç�F�Î¥^ÊQwÈIQSÅP^�Â$=w^�YÑ=wR¨?D=
QSR_[]ÇS=w^�Ç�Î+MNX¨YU[DÎ+Q*Î¥[]È_LµY�XI[©= Ë M¢þ©^�?&ÇS^�?DQS[©X¨?DT_L¢^&^�Qw=SMNÄ�?G=S^�[DJ­=wRI^
Ç$?D=S^,Q�F}?G=*LN^�?DQw=*Î+MN=SRæ[]ÈIÇ
^�Qw=SMNÄ�?G=SMN[]X&=S^�ÂwRIX_M �©ÈI^©Ð�O+RI^�ÇS^�MNQ­Â$LN^�?GÇSLNA'?
XI^,^�Y&Jm[©Ç0MNÄ�ÅIÇw[Dþ]^�Ä�^�XU=}[©X'=SRIMNQ¥Q@Â$[©ÇS^]Ð �+=SMNLNMNú�MNX Ë
Ä�[©ÇS^+Qw[]ÅIRIMNQw=SMhÂ�?D=w^�Y'Ç$?D=w^*^�Qw=SMNÄ�?G=SMN[]X&Ä�^�=wRI[IYUQ�FU?DXPY&=SRIMNQ¥M¢Q¥Â$ÈIÇSÇw^�XU=SLNA'TP^�MNX Ë MNÄ�ÅILN^�Ä�^�XU=w^�Y�Ð

O+R_^­Z£?DÇwÏ][DþUMh?DX�?DQSQwÈIÄ�Å_=SMN[]X�TP^�RIMNX¨Y�=SRI^+É*ZæZüQwRI[]È_LµYªXI[]=�TP^0=@?GÏ]^�X&?DQ}?DX
?GQSQSÈ_Ä�ÅI=wM¢[©X
?DTP[]È_=�=wRI^£?]Â$=wÈ¨?DL*Â$[©ÇS=wMµÂ,?DL*?]Ây=SMNþUM¢=>AUF�XI[©Ç�QwRI[]ÈILhY M¢=wQ�Qw=@?G=S^�Q�T¨^£Â$[©XIQSMhYU^�Çw^�Y�?DQ
!wQS=@?G=S^�Q'[GJ
Ä�MNX¨Y #
[]Ç�=SRI^ !w=SÇwÈI^ #�Ây[]ÇS=wMhÂ�?DL�?]Â$=wM¢þUMN=>A�Qw=@?G=S^�Q�Ð+O+RI^�Qw^�?DÇw^
Ä�^�Çw^�LNA�Ä�[VYV^�LNM¢X Ë ?DQwQSÈIÄ�ÅI=SMN[]X_Q
Î+RIMhÂwR�^�X¨?DT_L¢^
?'YUMNÇw^�Â$= Ë LNM¢Ä�ÅIQS^+MNXU=S['=wRI^
?]Â$=wÈ¨?DL�Â$[]Çw=SMhÂ�?GL%YUAUX¨?GÄ�MhÂ$Q�FIÂyL¢^�?DÇSLNA�?&Ä'È¨ÂwR�Ä�[]Çw^
Â$[©Ä�ÅILN^���ÅIÇS[IÂ$^�QwQ�Ð�O+RI^+É*ZæZ QS=$?D=S^,Q­?DÇw^­ÂwR¨?DÇ$?]Â$=w^�ÇSMNú�^�Y&TUA�MNXU=S^�ÇwX¨?DLIÂ$[©XIQSMNQS=w^�X¨Â$AUFU?DX¨Y
Â,?DÇSÇwA
QSM Ë XIM²Æ¶Â�?DXPÂ$^+T¨^,A][]XPY'=SR_^�MNÇ0ÅILh?]Â$^�MNX�=wRI^*Ä�[VYV^�L>Ð�O+RIMNQ0QSM Ë XIM²Æ¶Â�?DXPÂ$^+Ä�?GXIM²Jm^�QS=w^�YCM¢=wQS^�L²J}MNX'=>Î¥[
Î+?�A�Q��
2 O+RI^�Ä�[IYU^�L¥Î+?DQ�?GTILN^]F�Î+MN=SRIMNX�Â$^�Çw=@?GM¢X�LNMNÄ�MN=@?G=SMN[DXIQ�F�=S[8ÅIÇS^�YUMhÂ$=�=wRI^�T¨^,R¨?�þUM¢[©Ç
[DJ�=SRI^

?GXIMNÄ�?DLVJmÇS[©Ä MN=SQ*Â$[©Ä�ÅIÈI=w^�Y�QS=$?D=S^,Q�Ð
2 O+RI^8Ä�[IYU^,L+[]ÇSM Ë M¢XP?DLNLNA�YU^�?DLN=�Î+M¢=wRÍ=SR_^Ê^�Qw=SMNÄ�?G=S^�Y Å¨?DÇ$?DÄ�^,=S^�ÇwQ�[DJ
ÅIÇw[IÂ$^�QSQw^�Q8Î+RIMhÂSR

Î¥^�ÇS^�ÅIÇw^�QSÈ_Ä�^�Y:=S[&=@?DÏ©^*ÅILh?©Â$^*MNX'=SR_^ªÂy[]ÇS=w^��}Ð0O+RI^5Æ¨X¨YUMNX Ë Q�F©RI[DÎ¥^�þ]^�Ç�FUQS^�^,Äï=w[�Çw^�þ]^�?GL
ÈIXPYU^�ÇSLNAUMNX Ë F � ¼DÁ 

�I¼ � F©ÅIÇS[IÂ$^�QwQSMNX Ë ^�LN^�Ä�^�XU=wQ+M¢X�=SRI^
Â$[©ÇS=w^��}Ð

O+RIMNQ�Â$[]XUÆPÇSÄ�Qæ=SRI^Ìþ�MN^�Î =wR¨?D=8=SRI^ÌXI^�ÈIÇ$?DL�Â$[©Ä�ÅIÈ_=@?D=wMN[]X M¢QæM¢X_RI^�ÇS^,X�=wLNAü?ÍÂ$[]Ä�ÅILNMhÂ�?D=w^�Y
ÅIÇw[VÂy^�QSQ�F�Î+RIMhÂwR2Â�?GX-[]XILNA TP^ Ë L¢MNÄ�ÅIQS^�Y =SRIÇw[]È Ë R2YUM��¶^�Çw^�XU=ÿÄ�^�?DQwÈIÇ@?GTILN^ÑÅ¨?DÇ$?DÄ�^�=S^�ÇwQ�Ð
O+RI^�Qw^�Å¨?GÇ@?GÄ�^�=w^�ÇSQ8Ä�?�A�TP^�=SR_^{?�þ]^,Ç@? Ë ^�YùÆ¨ÇwM¢X Ë Ç@?G=S^�[DJ�Ây^�LNL¢Q�F
=wRI^�QwRI[]Çw=>Ã>=SMNÄ�^�Â$ÇS[©QSQtÃ



���

Â$[©ÇSÇS^,Lµ?G=SMN[]X3F�=wRI^ Æ¨ÇSMNX Ë Å¨?D=w=S^�ÇwXIQ�^�Ä�^�Ç Ë MNX Ë JmÇw[]Ä QSAUX¨ÂwRIÇw[]XI[©ÈIQ0?]Â$=wM¢þUMN=>A
?DX¨YªQS[*[©X}Ð�`�TP^�=S=w^�Ç
ÈIX¨YV^�ÇSQw=@?DXPYUMNX Ë [GJ}=SRI^�XI^,ÈIÇ@?GL¶Â$[©Ä�ÅIÈ_=@?D=wMN[]X'Â�?DX�[]XILNA&T¨^
?]ÂwRIMN^�þ©^�Y'TUA'Â$[]Ä'T_M¢X_M¢X Ë ?DLNLP=SRI^,QS^
Å¨?GÇ@?DÄ�^�=S^,ÇSQ0MNX'?*È_XIMN=S^�YCJmÇ$?DÄ�^�Î­[©ÇSÏ�FD?DX¨YCÄ�[IYU^,L¢MNX Ë =wRI^�Ä =S[ Ë ^�=wRI^�Ç�Ð�O+RI^*Z£?DÇwÏ][DþUMh?DX
Qw=@?G=S^
Ä�?©ÂwRIMNXI^*[ �¶^�ÇwQ+QSÈ¨ÂwRÊ?&ÅP[]QwQSMNTIMNLNMN=>A�Ð

� ������� Ú,á¢Þ9Ô~ÕmÙGâUÖ�ÔtÙ�Ù�ÔKÝVÚ,Ø
å­ÙGØ�+�Ö

>�^�?DÇw^�?�Î+?DÇw^�[DJ*=>Î¥[£[©=SRI^�Ç'Î¥[]ÇwÏUQ�?DÅIÅ_L¢AUMNX Ë É�Z£Z =w[ÊÂ$[©ÇS=SMhÂ�?GL+ÇS^�Ây[]Ç@YVM¢X Ë Q&[DJ*Ä'ÈILN=SMNÅILN^
XI^�È_ÇS[]X_Q�F3T¨[©=SR8Jm[©L¢LN[DÎ¥^�Y�[©ÈIÇ�M¢X_M¢=wMh?DL}Çw^�ÅP[]ÇS=&MNXA��÷©÷��8õ�B�O*÷��yøSÐ&O+RI^&Æ¨ÇSQw=
Î¥[]ÇSÏ�F�TUA ;�?]YU[©X
ÚyÔêÞDá+MNX ��÷]÷Gö{õ-;5��0=��÷Dö�øSF0Â$[©Ä�Å¨?GÇS^�Y =SRI^�XI[©XUÃ~R_[]Ä�[ Ë ^�X_^�[]ÈIQ 
3[]MNQSQw[]XÌÄ�[IYU^�L5%~H�É1
0Z
),F
Î+RIMhÂwR'MNQ0^�QSQw^�XU=SMh?DLNLNA'?�
��UO*ÉCF]Î+MN=SR�?ªL¢^yJm=>Ã>=S[GÃ~ÇwM Ë RU=§É�Z£Z�Ð©O+RI^�A'Â$Lh?DMNÄ�^�Y
=wR¨?D=0=wRI^�H�É1
0Z
Ë MNþ©^�Q0?*Ä�[]Çw^­?DÅIÅ_ÇS[]Å_ÇSMh?D=w^ YU^,Q@Â$ÇwM¢Å_=SMN[]X'[GJ¨=SRI^+X_^�ÈIÇS[©X¨?DLPYI?D=$?IF]?G=%LN^�?GQS=�MNX�=wRI^¥þ�MNQwÈ¨?DL¨Ây[]ÇS=w^��}Ð
É+[DÎ¥^�þ©^�Ç�F©=SRIMNQ�Î¥[]ÇSÏ&YUMhY
XI[©=0ÈI=wM¢LNMNú�^¥=SRI^+þ©^�Â$=w[]Ç­?©Â$=SMNþUMN=>A�FD?DQ�Î¥^+QSÈ Ë©Ë ^�Qw=S^�Y±FI?DX¨YC=SRUÈIQ­YVMµYVX#! =
=@?GÏ]^
?]YVþ]?DXU=@? Ë ^*[GJ%=wRI^
Ä�?GMNX'Å¨[DÎ¥^�Ç+[DJ�=SRI^
É�Z£Z�Ð

O+R_^
[]=wRI^�Ç+Î¥[]ÇSÏ�FUTUA �V^�MhYUÄ�?GXIXÊÚ$Ô+ÞDá¥õ �V`�Z92�÷�.�øSFUÎ+?DQ¥QSMNÄ�MNLh?DÇ�MNX�QS^�þ©^�Ç@?GL}Î+?�AUQ+=S[&[]ÈIÇ
Î¥[]ÇSÏ�Ð3<>=}Î+?DQ0?DÅ_ÅILNM¢^�Y*=w[
?+QSMNÄ�M¢Lh?GÇ¶YI?G=@?_F�Çw^�Â$[©Ç@YU^�YêJmÇS[©ÄÍJKÇS[]XU=$?DLI?DX¨YªÅIÇS^$JKÇS[]XU=$?DLIÂ$[]Çw=S^��}F©TIÈI=
Î+?DQ�ÈIQS^�Y
MNX'?+QSÈ_Å¨^�ÇwþUM¢Qw^�Y'Î+?�A�Jm[]LNLN[DÎ+MNX Ë ?*Qw=SMNÄ'ÈILNÈIQ�F�MNX�?�Ä'È¨ÂwR�Æ¨XI^,Ç%=w^�Ä�ÅP[]Ç$?DLUÇS^,QS[]LNÈI=wMN[]X}Ð
O+RI^¥=SÇ$?DMNXI^�Y&É*Z£Z Î+?DQ�=SRI^,X'ÈIQS^�YªJm[©Ç%=wRI^+YU^�=S^�Â$=SMN[]X'[GJ¨[]X_^­[GJ¨=SRI^¥JK[]ÈIÇ3T¨^�RP?�þ�MN[©Ç@?DLUÄ�[VYV^�Q�Ð
`ÑÂ$[]Ä�Å¨?DÇwM¢Qw[]X&Î+MN=SR�H*É5
0Z-MNX'=wRIMNQ­Î¥[]ÇwÏ�QwÈ Ë]Ë ^�QS=w^�Y�=SR¨?G=0=SRI^
H�É1
0Z Î ?GQ0Ä�[©ÇS^+ÅP[DÎ­^�ÇtJmÈIL
=SRP?DX&=SRI^*É�Z£Z�F,Jm[]Ç�=wRI^*YU^�=w^�Â$=SMN[©X'ÅIÇS[©TILN^�ÄÊF,TIÈI=0=wRI^ É�Z£Z Î+?DQ}TP^�=w=S^�Ç¥MNX�=wRI^­Lh?G=S^�Ç�QS=$? Ë ^�Q
[DJ0?]Â$=wMNþ�MN=>AUÐ ��ÈIÇ+È_X¨YU^�ÇwQS=@?GX¨YUMNX Ë [GJ%=SR_M¢Q¥ÆPX¨YUMNX Ë M¢Q¥=SRP?D=+MN=­MNQ+XI[©=+=SRI^
YUMNQ$?]YUþ]?GX�=$? Ë ^*[DJ�=SRI^
É*ZæZ ?DQ&Ä'È¨ÂwR�?GQ
MN=
MNQê?�Çw^�QSÈ_L¢=&[DJ+=SR_^�=S^,Ä�ÅP[]Ç@?GL0Ä�MNQ$?DLNM Ë XIÄ'^�XU=�[DJ+=SRI^�YUM��¶^�Çw^�XU='=SÇwMµ?GLNQ
MNX�=wRI^£H*É1
 Z�F3JmÈIÇw=SRI^�Ç�?�Î+?�AæJmÇS[©Ä =wRI^�QS=wM¢Ä'È_L¢È_Q�Ð8O+RI^�Ä�?DMNX�?]YUþ]?GX�=$? Ë ^�[DJ*=wRI^£É*Z£Z
MNQ�MNX�MN=SQ'?DTIMNLNMN=>AÊ=w[�?DX¨?GLNA�ú,^�^�?©ÂSR�=wÇSMh?DL+Qw^�Å¨?DÇ$?D=w^�LNA�ÐÌO+R¨?D='Î¥[]ÇwÏ�F0RI[DÎ¥^�þ]^,Ç�F¥QSÈ ��^�ÇwQ'JmÇw[]Ä
QS^,þ]^�Ç$?DL}Ä�^�=SR_[VYV[]LN[ Ë MµÂ,?DL @¶?�Î+Q�FUÎ+RIMhÂwR�ÅIÈI=+MNX9�]È_^�QS=wM¢[©X�Ä�?DXUA�[GJ%MN=SQ+Â$[©X¨Â$LNÈIQSMN[©XIQ�Ð�<>=wQ+Ä�?DMNX
@¶?�ÎÍMNQ¥=SR¨?G=­MN=+YUMhY'XI[©= YVM¢Qw=SMNX Ë ÈIMNQSR�Â�?GÇS^$JmÈ_L¢LNA'^�X_[]È Ë R�TP^�=>Î¥^�^�X�=SÇ$?DMNXIMNX Ë ?GX¨Y'=w^�QS=wMNX Ë YI?D=$?IF
MNX�J~?©Â$=&Ä�[]Qw=
[DJ�=SRI^�Çw^�Å¨[©ÇS=w^�Y�ÇS^,QSÈILN=SQ'Î¥^�Çw^£[]XÌ=SRI^�=SÇ$?DMNXIMNX Ë Y_?D=@?8?DXPY�?DQ&QSÈPÂSRù^��IRIMNTIMN=
QS^,þ]^�Çw^�[Dþ©^�Ç>ÃKÆ¨=w=SMNX Ë Ð3O+RI^+Qw^�Â$[]XPY'ÅIÇw[]TILN^�Ä MNQ�=SR¨?G=0=SRI^�É*Z£Z È_QS^�Y:M¢Q XI[]=�=SR_^*TP^�QS=¥Å¨[©QSQwM¢T_L¢^
É*ZæZ Jm[©Ç0=SRIMNQ­Y_?D=@?_Ð�<>X&J~?]Ây=�F©Î+RI^�X�?GÅIÅILNAUMNX Ë []È_Ç­É*Z£Z ?DÅIÅ_ÇS[�?©ÂwR'[]X'ÅIÇw^�Â$MNQS^�LNA�=SRI^�Q@?DÄ�^
TP^�R¨?�þUMN[]Ç@?GL¶YV^�=S^�Ây=SMN[]X�^�þ©^�XU=SQ*È_QS^�Y�TUA<�U^�MhYUÄ�?DXIX£Ú$Ô+ÞDá3=SRI^�É*Z£Z MNQ0JK[]ÈIX¨Y&=w['T¨^�QSÈIÅP^�ÇwM¢[©Ç
=S['=wRI^
H*É5
0Z õ�B�O*÷�/yøSFUÈIXILNMNÏ]^�=SRI^�MNÇ�ÇS^�ÅP[]Çw=S^�Y�Çw^�QSÈ_L¢=wQ�Ð

 �À ��º�½�� � �V¾���

�Uº}» �

>�^*Î¥[]È_LµY&LNMNÏ]^+=w[�=wR¨?DX_ÏêÉ�? Ë ?GM � ^�Ç Ë Ä�?GX}FU?DX¨Y! �MNL¢[©X 2­?]?©YUMh?5Jm[]Ç¥QSR¨?GÇSMNX Ë =SRI^,M¢Ç+YI?G=@?�Î+MN=SR
ÈIQ�F¶?GX¨Y:Jm[]Ç+XUÈIÄ�^�ÇS[©ÈIQ+QS=wMNÄ'ÈILh?D=SMNX Ë ?DX¨Y�^,X¨Â$[]È_Ç@? Ë MNX Ë YUMNQ@Â$È_QSQSMN[©XIQ�[DJ0[]ÈIÇ*?GÅIÅIÇw[�?]ÂwR}Ð¥O+RIMNQ
ÇS^,QS^�?GÇ@ÂwR�Î+?DQ�QSÈ_ÅIÅ¨[©ÇS=w^�Y�MNX8Å¨?DÇw=�TUAÊ? Ë Ç@?DXU=�JmÇw[]Ä2=wRI^ �+X_M¢=w^�Q��U=@?G=S^�Q&<>QSÇ$?D^�LNM�� MNX¨?D=wMN[]X¨?GL
�IÂ$MN^�XPÂ$^ �_[]ÈIX¨Y_?D=SMN[©X
% ����� )�FP?DX¨Y�=wRI^�<>QSÇ@?G^�LNM}`�Â�?]YU^,Ä'A'[DJ �_Â$MN^�X¨Â$^�Q�Ð



��.

�0� 
/�U¼ �Uº0À � �

� ���UlS����� �&¦9�±��lt�ilSew¦������
	���
�������

�>¦�pPxyq­�DsKgizD¡�l}�±dDgi��l>s>ekgifh�$�_s~lwemew�9�$�,����¦
� ��� ���P��.��*�&¦��±��lt�ilSew�]�0¦���lts~¡$q*xydI��c>¦ ��x�fw�]c>¦U��l>g���g �meKn$dI� �3¦Vu�ltgizDl>q*x$dDdU�D|0¦U®Pgieh���9�,�]x$d]z �3¦��Ix�x�z�gixD¦

pPn$s~fkgivSxy�}x�vSfkgi��gifk��«Dg�r]e­xyq*n$d]¡���j]x�ekg�¤hemfKx�fkgin$d]xws~��eKfmx,fmlweS¦�������

�! !"#	%$ �'&(
)"+*#�-,.

�/�²��r]x�¡�lwe
)
'��('#0�)
'�,$�D�$�$����.�¦

� � ��� � )��1�*�0¦}�3l>s>fmeKl>dI� �¥¦ #P¦ ��l>s>eKfmltg�dI�¶�&¦ 2¥¦��}x$�Dg��I�3x$d]z �¥¦ �Ixy��q
¦ ���,d]x$q+givSe¥n$o0d]ltjDs~n$d]xy��¬Dsmg�d]¡
vSn$sKs~lt�ix�fkgin$d �}��n�z�jD�ix,fhgin$d
n$o���l ��lSvwfhgi�,l0vSn$dDd]lwvSfkgi��gifk�
�D¦�34�� -5)64���
748:9��
�%�#$;�%<#9$� '�� � �����#0����
+,�
�$�
)��D¦

� ���U� � ��,�� �}¦©���DgieKemx$s$� �3¦.�Ix�x,z�gixD�D��¦©���DgieKemx$s$�D�0¦.��lts~¡yq*x$dI��� ¦��±smgilt��gh�9xyd]z��&¦]�±��lt�ilSew¦ �%ltr�ltd]zDl>d]vSl
n$o�vwn$s~fkgivSxy��rD�ix�eKfhgivtgifh��n$d*vSn$sKs>l>�ix�fKlSz0x,vSfkgi��gifh��n$oUehg�d]¡y�ilPd]l>jDs>n$d]eIx$d]z¥n$d+��lt�]x$��gin$s>x$��vwn$dDfmlw³�fw¦
,.

�=5��.
�5~�&,
.
+�� �$���
,�0D�$���(.��@�$�,��,�¦

� ��x$j&+
,�� #P¦ �}¦+��x$jDq
¦3��d+g�d]l>�,j]x$��gifh�3x$d]z0x�eKeKn�vtgix�fmlwz3q*x�³�q+gi°wx�fkgin$d%fKlSvK�DdDg/�,j]lUg�d+emfKx�fkgiemfkgivSx$��lwemfkg�q*x�fkgin$d
n$oUrDs~n$�]xy�Dg���giemfkgivIo²jDd]vSfkgin$d]eIn$o_q*x$sm¯�n@�§rDs~n�vSlwemeKlSew¦@?��A5%B�6C":$ �D	E�%5)�>� * �µ�
� � ��0�)G�y�$��+
,�¦

� � � '�,�� F0¦ �3¦.��l>����q*xyd�x$d]z
u©¦ �3¦ �3s~lw��o²j]eS¦G&�7+7H$ �%5%*�I�9��."1JK��
K�L���%<1�M"#J-JK�D�N<$¦ �IsKg�d]vSlwfmn$d*�±dDgi��l>s>ekgifh�
�Is>lSeKeS�D�$�
'�,9¦

� ��l>�-."+�� F0¦ �3¦���l>����q*x$dI¦OI!9#�."#J-�E
!�L���P<#�M"#J-J-�/�N<$¦��_sKg�d]vSlSfKn$d*�±dDgi��l>s>ehgifk�$�Is>lSeKew�9�$��."+�¦
� ��� '
'#� #P¦ �}¦���x$jDqÍx$d]z�®�¦&�_lSfksmgil,¦�u�fmx�fkgieKfhgivwx$�]g�dDoNl>s>l>d]vSl±o¢n$s�rDs>n$�]x$�Dg���gieKfhgiv±oijDd]vwfhgin$d]e�nyo¨¬DdDgifKl0eKfmx�fKl

q*x$sm¯�n@� vK�]x$g�d]eS¦Q&(������RS"#	�8+�T,�	%"#	��²� *�+ � �
.
.$�109�
. '
*D�@�y�
'
'D¦
� �PsKj )
)#� p3¦ ��¦��PsKj]vSl�¦'u,g�d]¡$�il�d]ltjDs~n$d
x�vwfhgi�,gifh�5g�d�fh�]l q*n$dD¯�lw�.U e±rDs~ltois>n$dDfmx$�UvSn$s>fKlS³©¦
cNd �_¦AF3x$¯�giv0x$d]z

V£¦]u,g�d]¡�l>s$�$lSz�gifKn$s~ew�N K5�6N�
�#W
�%�#$ �P<#9X�=YZ -5M��
����
	M5P[$�©r]x�¡�lSe ,y��+�0�*�,y�D¦�V:g��ilS�,���$�
)
)D¦
� �}u������ �0¦��Ps>x$gifmltd��Ul>s>¡�x$d]z*� ¦Gu�vK��j]°�¦O&(�."#	M��J-9\��Y�	�8C5O�����
	M5%[y¦ªu,rDsKg�d]¡�l>sK¤%�Il>sK�ix�¡����$������¦
� pP®������ ®�¦ �&¦�pPn$��l>s}x$d]z*�9¦ �0¦D®P�]n$q*x�ew¦Q]�$;5)JQ5)��	��Q��Y�?��>Y����
JO"#	��=���_^�8�5M���
9$¦�V'g��ilw�����$������¦
� ��� +(*1� F0¦ ` ¦ �3j]zDx0xyd]z��I¦ �3¦��}x$s>fS¦O��"1	E	M5��
�X�a$ "1�
�
� b�
)"#	��=���G"#�.*-,.

5)�A5c&(�."+$ 9#�
�/�>¦-V'g��ilS�,��|}lw��dPn$sm¯U�

�$��+(*D¦
� � #�F +
+�� �0¦ �_¦ ��l>q+r]eKfmlts@�$|0¦ �&¦�#�xyg�s~zU��x$d]z �¥¦ ��¦+F±jD�Dg�dI¦0��x,³�g�q¥jDqÊ��g�¯�l>��g��]n�n�z�o²s~nyqÊg�d]vwn$q+rD�ilSfKl¨zDx,fmx

��gix¥fh�]l�ltq�x$�i¡�n$sKgifh�Dq
¦e3N��fZ��9#�a,�	%"#	��T,A��
>� *�� �µ�
� � ��0�*")����$��+"+�¦
� ´�j]e )��#� ��¦ �&¦�´�j]eKfmlts@¦(��l>�]x$��ginys~x$��lt�ilSvSfks>n$rD�9��ekgin$� n,¡���n$o�fk�]lPrDs>l>ois>n$dDfmxy�yvwn$s>fmlw³]¦Q^�?M ',D�Sr]x,¡�lSeI�,�
)#0����y�D�

�$�
)��D¦
� �c��� )��#� �¥¦ #P¦&��lts~eKfmltg�dI���I¦.��lwzDl>d��]x$j]¡$�I��xyd]z�� ¦��3l>s>fmeKl>dI¦&|}ltjDs~n$d]xy�Vx,emeKl>q¥�D��gilSew¦\?)]a]T]g^��M"#���
�Z���

h(�=��JQ5%*1�T]��N<1�i��*
'��h�
� � �#09�$�D�$�$�
)��D¦
� �3�]l )
)#� p3¦ �3�]lS°,¦@�_n$��jDd9fKx$s>�0q*n$��ltq*l>dDfS¦0cµdª��¦ � ¦Gu�vK�D�Px$s~fK° �3¦ �I¦�2�x$d]zDlt�]x$d]z*®�¦ �&¦]�$lSeKeKl>���h��lSz�gifKn$s>eS�

���
�D�.

� 7H$ 5��i��Y( K5)64�M"+$j,.

�%5)�.

5K�Dr]x,¡�lSe '����#0�'�,
.�¦#V'g��ilw���9�y�
)
)D¦
� ��®��
*1� c>¦
��x�f]xyd]z0|0¦$®Pgieh���D��¦¶u�fKx�fkgiemfkgivSxy�Sq*n�zDl>��g�d]¡Pn$o9vwl>����¤hx�eKemltq­�D��gil>eDx,vSfkgi��gifkgilSe�g�d­x,emeKn�vtgix�fkgi��lUvSn$s>fmlw³

n$oU��l>�]x$�,g�d]¡3q*n$dD¯�lS��ew¦@ K5�6N�)"+$.?��>Y����
JO"#	��=����������
�5��
�
�/�N<e,�9#�
	M5)J-�>� . � ����.�0���.(*D�@�y���
*D¦
� ��®���+�� c>¦ ��x�f�x$d]z
| ¦I®Pgieh���9�,¦�pPn$q+r]x$s>x�fhgi�,l%eKfkj]zD��nyo}z�g���l>s>l>dDf�ekjDr�l>s>�,giemlwz�zDlwfmlwvSfkgin$d*q*lwfh�]n�zDe}nyo

ehg�q¥jD�ifmxyd]lSn$jDeh�i�§s~lwvSn$s>zDlSz¥ehrDg�¯�l}fks~x$g�d]ew¦OV
n$sK¯+g�d*¬Dd]x$�]eKfKx�¡�lSew¦����$����+�¦
� �}lt�]���#� �¥¦ `0¦D�3l>�D�I¦�^j8C5KkL�E<:"#��� l#"1	E�%���X��Ych!5)84"#m>�%���On!"O�A5)64���
7C8+9#�
�=�#$;�%<1�E
)"+$a	�8C5M���
9@¦�V'g��ilw���D�$�����D¦
� �#F3���#� ��¦ �0¦
�wj]x$d]¡�x$d]z #¨¦ F ¦QF}xy�Dg�d]l>s$¦�®P�]l�emlw¡$q*l>dDfmxy�+¯�¤Nq*lSxyd]e�x$�i¡�nysmgifk�Dq-o¢n$s£lwemfkg�q*x�fkg�d]¡

r]x$s~xyq*lSfKl>s>e*n$o��DgizDzDl>d£q*x$sK¯�n$��q*n�zDlt�ieS¦o?)]T]a]p	��M"#���
�\���q�
� <1�."+$!74����
�5��
�
�/�N<y����uDu��I¤
*
)��N��� � �0'
*��#0��('������$�$�����D¦

� 23smj )"*#� ��¦.23sKj]¡�l>s$¦�u,g�q­jD�ifKx$d]l>n$j]eVg�d]z�gi��giz�j]x$�Ds>lSvwn$s>z�g�d]¡�eIo²s~nyq�q*x$dD�*vwl>s>l>�Ds>x$�Dd]l>jDs>n$d]e �I®�lwvK�DdDg/��j]lwe
x$d]z+s>lSekjD�ifmew¦@fc5)m��T��8:9��
��h(�=��

8C5�JK�T�L8N"#�
JO"+

�#$ ���
) � �
+
+�0 ,0*
*��y�$�")
*D¦

� 23jD�-.$�#� u©¦�2}jD�����]x,vK¯�¦O?
�>Y#���
J@"1	E�%���G	�8C5)���
9r"1�.*O�
	%"#	��/�
	��E
��>¦OV'g��ilS�Os�eKn$d]eP|}lw�_d¨n$sK¯��D�$��.$�G¦
� #�F%u�+$�1� u©¦ �}¦
#Ulw��g�d]eKn$dI� #P¦ F0¦#F}xy�Dg�d]l>s$�@x$d]z ��¦ �&¦Du�n$d]z��Dgh¦���d*g�dDfks~n�z�j]vSfkg nyd§fKn�fh�]l�xyrDrD��givSx�fkgin$d0n$o]fk�]l

fh�]lwn$s~�¥n$oIrDs>n$�]x$�Dg���gieKfkgivIo²jDd]vSfkgin$d]e¨nyo¨x0q*xysm¯�n$� rDs~n�vSlweme�fKn¥x$j]fmnyq*x�fhgiv�ekr�lwlSvK��s~lwvSn�¡$dDgifkgin$dU¦
h!5
$/$t,�9#�
	��Z^�5%
�8���'�,��N��� � �y�
)
*D���$�
*�.@¤k�y��+$��¦

� � �¨����� |0¦$��l>sK�]x@��xyd]z�d¥¦ �_rD�Ds>x$g�q
¦]��gizDzDltd�q*x$sm¯�n@�Pq*n�zDl>��g�d]¡Vj]ehg�d]¡�fk�]lUq*n�eKfD��g�¯�lt�i��emfKx�fKlIeKl>�,j]l>d]vSl,¦
cNd\�L���

��T?+��&c,�,N�LuMv+w$�D��ny��jDq*l}����r]x�¡,lSe��
'��10���+
,����$������¦

� � �¶u�'"'#� �¥¦ �I¦���n�nys~l,� �¥¦ � ¦��Iltsm¯�l>�h��xyd]z ��¦ �_¦ªu�lw¡$jDd]zDnD¦ u�fmx�fkgieKfhgivwx$�
x$d]x$�i��ehgie�x$d]z�oijDd]vwfhginyd]x$�
g�d9fKl>sKrDs~lwfmx,fhg�n$d­n$o_d]l>jDs>n$d]x$�DehrDg�¯�l3zDx�fKxD¦Q&(�����xfc5)m��T��8+�
�%�#$ �G�0) � ���
*#0�.
,
,,�y�y�
'
'D¦

� �]� � )
)#� �¥¦ �Ixy��q
�}�0¦}�3l>s>fmeKl>dI�3x$d]z �¥¦ #P¦ ��lts~eKfmltg�dI¦y`±d£fk�]l
ehgi¡ydDg�¬]vSx$d]vwl*n$o­vwn$sKs~lt�ix�fhginyd]e0x$q*n$d]¡
d]l>jDs>n$d]x$�DehrDg�¯�l3fhs>x$g�d]ew¦Qh(�=�#$ �Z�j9+W�5��
�D�&.$� � ��0D�������$�
)
)D¦

� �Ix$�/)�,�� �¥¦��Ix$��q
¦Q K5�6N�)"+$.&c�
��5�J@W�$ �%5)�!u(,�	�6C*#�%5)�@�=YZh(�M"1�/�rzt64�.

	��=�����>¦�|3lS�{d¨n$sK¯ �¨u,rDsKg�d]¡�lts@���$�
)�,9¦
� ����� '�+�� �¥¦ �0¦ �Iltsm¯�l>�h���¥¦ #P¦ ��l>s>eKfmltg�dI�@x$d]z �¥¦ �I¦D��n�n$s~l,¦*|}ltjDs~nyd]x$�]ehrDg�¯�l%fks>x$g�d]e¨xyd]z*eKfmn�vK�]x�eKfhgiv±r�n$g�dDf

rDs~n�vSlwemeKlSew¦Sg�gh¦�ehg�q¥jD�ifKx$d]lSn$j]e_ehrDg�¯�l3fhs>x$g�d]ew¦Qh(�=�
748:9��
�a34�i� +�� ���$�#0��,���D���$�
'�+�¦
� �In$s�)
)#� �0¦ ��¦ �_n$smgifK°�¦���gizDzDltd�q*x$sm¯�n@�¥q*n�zDl>�ie �I��¡$jDgizDlwz+fmn$jDs$¦�cNdX�L���

���?:�A&c,�,N�Lu%|+|,�Dr]x�¡�lwe +�09�(*D�

�$�
)
)D¦
� �_smj]��.�� d}g�oNx�f �IsKj]fS¦}z��/�
�/�N<O�("#	�	M5)�
���O"#�O"Q��5����
�/	��/m+5O5)�
	��/JO"#	M���Q��YO

���
	��E
)"+$a�/�>Y#���
J@"1	E�%���G74���


5)�
�
�D�N<$¦

�I� �£fk�]lSekgiew���}l>�Ds>lS��jDdDgi��lts~ekgifh�0nyo_�yl>sKj]emx$�iltq
�@�±j]¡$j]eKf}�$����.�¦
� �jd )�.�� �¥¦ |0¦��Ix$d]zD��x�x$d]z �3¦ �0¦ad¨lwfmltsmgixydI¦Ê��s>vK�DgifKlSvSfkjDs>l­x$d]z'vwn$dDd]lSvwfhginyd]e%nyo§vwn$s>fhgivwx$�¶x,emeKn�vtgix�fkgin$d



��/

x$s~lwx�ew¦*cNd
�0¦ �_lSfKl>s>e�x$d]z �}¦ �¥¦D�$n$d]lweS�DlSz�gifKn$s>eS����5)��5�W
�M":$������
	M5%[$�Gr]x�¡�lSe�',���#0�'�,y�D¦
�I�iltd�jDq
�Is>lSeKeS�D�$�
)�.9¦

� F}xy� )��#� #P¦ F0¦TF3x$�Dg�d]l>s$¦Ê®©j]fKn$sKgix$�¶nyd��DgizDzDl>d&q*x$sK¯�n$��q*n�zDl>�ie0x$d]z�emlt�ilSvwfmlwz�x$rDrD��givwx�fkgin$d9e3g�d�ehrUlSlSvK�
s~lwvSn�¡$dDgifkgin$dI¦0cNdG���
�


5M5P*#�/�N<1�r��Y�	E8�5�?)]T]a]±�9�,n$��jDq*l +
+9��r]x�¡�lwe ,".
+�0 ,()"'D�y�y�
)��D¦

� F�� �c2����#��� ¦+F}x�zDn$d]ew����¦ �¥¦N��lSvK¯�l>s$����¦ �3jD��o¢lts@��xyd]z ��¦423smj]¡�lts@¦0�±d]x$�i��ehgiew�@vt�ix�eKehg�¬]vwx�fhginydI�Sx$d]z¥vSn�z�g�d]¡%nyo
q­jD�ifkgil>�ilwvSfks~n�zDl3ehrDg�¯�l0fhs>x$g�d]e��Pgifk�
�DgizDzDl>d�q*x$sK¯�n$�¥q*n�z��ilweS¦Gh(�=�#$ �!��9+W
5)�
�A5�	E��

�>�Ur]x�¡,l *�.$�D�
�$�����D¦

� F%�0#Vu�)"'#� #P¦ F0¦�F}x$�Dg�d]lts@����¦ � ¦}�wj]x$d]¡D��u©¦ �}¦ #�lw��g�d]eKn$dI�Px$d]z'�&¦ ��¦}u�n$d]z��Dgh¦ F}lwvSn�¡$dDgifkgin$d�nyo%gieKn$�ix�fKlSz
z�gi¡$gifme3j]ekg�d]¡+�DgizDzDltd
q*x$sK¯�n$�+q*n�zDl>�ie��Pgifh�'vSnyd9fkg�d�j]nyj]ePq+gi³�fkjDs~l zDl>d]ekgifhgilweS¦�&c^��!^ ^A5P

8��
'���� '�� � �",�����0��
,
,(,��$�$�
)
'D¦

� F�V��()"'#� #P¦ F0¦NF3x$�Dg�d]l>s$����¦ �I¦4V'g��ieKn$dI��x$d]zO��¦ �0¦]�wj]xyd]¡D¦0�£eKlS¡$q*ltd9fKx$��¯�¤Nq*lSx$d]eIfks>x$g�dDg�d]¡3rDs~n�vSlwz�jDs~l_o¢n$s
vSn$dDd]lwvSfKlSz¥�¨n$s>z+s>lSvwn�¡$dDgifkgin$dU¦@&c^��!^ ^A5P

8���r]x�¡,lSe�,���0����G���$�
)
'D¦

� u��}���3�
'#� �3¦Vu�ltgizDl>q*x$dDdI����¦U���Ul>�ilweS�Uc>¦U��ltg���g �meKn$dI�Dx$d]z �3¦A�_x�x�z�gixD¦�u,g�q¥jD�ifmx$d]lwnwj]eh�i� s~lwvSn$s>zDlSz�ekg�d]¡$�il
jDdDgifme©g�d­fk�]lPois>n$dDfmx$��vwn$s~fKlS³3¡�n�fh�Ds>n$j]¡$��eml���j]ltd]vSlwe]n$o]z�gieKv>s>lSfKlIx$d]z0eKfKx$�D�ilIeKfmx�fKlSe©g�d¥q*n$dD¯�lw��e
r�l>sKo¢nysmq+g�d]¡3x+zDl>�ix$��lSz �in�vSx$��gi°wx�fhginyd­fmx,eh¯U¦G34�A K5�6N����748+9#�
�=�#$;�%<19$�Ur]x�¡�lSe�+
.
,�0 +('
)D���$���"'D¦

� u��%u�)�,�� �¥¦ #P¦�u,�]x$��� �3¦]�3x$s~fk�I�]x$d]z�� ¦ ��¦Vu�vK�]ltg���l>�h¦
pPn�n$r�lts~x�fkgi�,gifh�¥g�d
�Ds>x$g�d�oijDd]vSfkgin$d�x�emeKl>q¥�D��gilSe�nyo
x$rDrDs~n$³,g�q*x�fhlt�i� *,�0d]ltjDs~n$d]ew¦@]a[>7C�T K5)64���#$ �i��+
+ � *�,$�10�*�.()D�$�$�
)�,�¦

� �U����#U����� �}¦��_x�x�z�gixD� �}¦U���DgieKeKx$s@�I� ¦���l>s>¡$q*x$dI�]xyd]z�d­¦ #Ux$��d]lts@¦�pPn$sms>l>�ix,fmlwz�x,vSfkgi��gifh��n$o�d]l>jDs>n$d]e �0x
d]l>jDs>x$��vSn�zDl_o¢n$sI�Dgi¡y�]l>s]�Ds>x$g�d0o²jDd]vSfkgin$d]ew¦¶cµd ��¦ 23smj]¡,l>s$�@lwz�gifmn$s$�� -5)64�M"+$����>�
745)�M"1	E�Dm>�D	E9$��r]x�¡�lwe
,$���#0 ,"+$�D¦�u,rDsmg�d]¡�ltsm¤%�Iltsm�ix,¡����$������¦

� ��zD��)�.�� p3¦��,n$d�zDl>s���x$�ieh�DjDs>¡D¦
|3l>s>��n$j]e}eKfksmj]vwfhjDs>lSe��Pgifk��zD�,d]x$q+givSx$�©��g�dD¯9ew¦}h!5)�Kh(64����5)�N<45)�
����8+9#�
�
��8C5�JK�²� ),� � +$�
*#0�+��$���y�y�
)�.�¦


